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English Abstract 

    Patenting is one of the most important measures in securing the profits of a drug 

and has gained traction in the pharmaceutical and biotechnology industries for several 

decades. However, in Taiwan, past experience in obtaining and utilizing patent rights 

has not been a successful story. In addition, a small biotechnology company is usually 

in tight budget and needs a cost effective and feasible patenting strategy. With the 

booming development of biotechnology companies in Taiwan, the study aims to 

provide Taiwanese companies insights of patenting strategies and delineating the 

relationships between the patents and the corresponding research and development 

(R&D) and regulatory activities.  

 

    The study focused on the drug patenting strategy in the United States (US) since 

its patent system is one of the most influential and is the largest pharmaceutical 

market in the world. Gleevec, which is developed by Novartis group, is a global 

blockbuster and has accumulated billion dollars of sales around the world. The study 

takes Gleevec as a case study object and analyzes its patent deployments in US. In 

terms of the scope of the strategy, the study focuses on the patent types (the subject 

matter), patent application time, filing time in correspondence with the R&D and 

regulatory events, and the resulting patent families (including US patents claiming 

priority of previously filed applications and the same invention filed globally). Patents 

and independent claims are studied and are categorized into several categories which 

are predetermined according to the patent types. Literature research is conducted to 

delineate the timeline of R&D and regulatory events.  

 

    The study showed a comprehensive patent deployment of Gleevec in US and the 

patent deployment is in dynamic relationships with the R&D and regulatory events of 

a drug. Protecting a drug through patents requires professional understanding of 

patents and patent systems, close collaboration between R&D team and patent team, 

and a well-organized deployment strategy. Based on Gleevec patent deployment in 
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US, the study provides the following insights for a biotechnology companies in 

Taiwan. First, dedicate capital resources at least in obtaining key patents, mainly 

compound patents and crystalline form patents. These key patents have the biggest 

scope of protection of a drug. Second, in general, file patents around one to two years 

after the first laboratory results and/or preliminary animal study results. This is to 

insure the validity of the patents and yet won't cut short too much of the sales 

protection period. However, the filing time is also subject to considerations including 

the competition status in the same field, the overall scientific development and the 

commercial potential of the candidates. Third , file the key patents globally in early 

stages. Obtaining patents in different countries could expand protection 

geographically. Last, taking advantage of the flexibility of the US patent system. The 

flexibility gives a company a prolonged period to evaluate the potential of the 

candidate, defer patent timing and costs and make the final decision. 

 

    In summary, patent deployment isn't just applying patents in the patent office. It 

require a detailed and comprehensive plan. A patent deployment plan needs various 

professionals who have deep knowledge in drug research, clinical development, 

regulatory activities and global patent regulations and who are very experienced in 

utilizing the knowledge. It also requires these professionals to complement their 

knowledge with other professionals and to work closely. Despite such resources might 

require a lot of capital resources, these resources are not a lump sum cost, instead, the 

cost are dispersed throughout the whole product life cycle. If a biotechnology 

company with limited resources could employ the aforementioned suggestion, it 

would maximize the cost benefit of patent deployment plan and generate a patent 

deployment with effectiveness and efficiency. 
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中文摘要 

    專利是各藥廠及生技公司保護藥物利潤的重要手段之一，全世界各國因藥物

專利而起的侵權訴訟亦持續增加，也因此專利已成為藥廠及生技公司的必爭之地。

過去台灣於美國的專利申請量全世界排名第五，但實際從專利而獲得的利益卻非

對等，由此可見過去台灣企業在專利的佈局與利用尚待精進。近年來，台灣藥業

及生技業蓬勃發展，許多研發成果亦開始走向臨床階段，然生技公司仍需有更完

整專利佈局方能立足全球生技業。因此，本研究透過研究國際諾華大藥廠的基利

克膜衣錠之美國專利佈局，以及專利佈局與研究開發時程之對應關係，總體觀察

國際藥廠對於一小分子化學藥物所執行之專利佈局情況，並依據其專利佈局結果，

歸納、分析及提出適用於台灣生技公司之專利佈局策略。美國的專利制度對於全

世界的影響相當廣泛，再且其國內藥物市場亦屬全球最大，因此本研究將專注分

析基利克膜衣錠於美國之專利佈局策略。 

 

    本研究係透過研閱、分析與分類與基利克膜衣錠相關之專利及研發資訊，並

透過文獻檢索方法彙整其研究與發展之各事件及其時程，及透過分析與拆解專利

之申請專利範圍，組織歸納並統計其專利之類型(其主張之標的物)、申請時程、

專利申請時程與研發時程的關係，以及其美國專利家族(主張優先權的各種延續

案)及各國專利家族之應用狀況。 

 

    本研究結果顯示，諾華大藥廠針對基利克膜衣錠在美國至少提出超逾 40件

以上之專利申請，且其涵蓋面向甚廣，至包含化合物專利、晶形專利、衍生物專

利、用途專利、代謝物專利、鹽類專利、合成方法專利以及合併療法專利等，是

一相當全面性的專利佈局。此外，本研究亦發現其各類型之專利申請時間點，與

其研發成果產出時間點有一定關係。由此現象可見，其研發團隊與智慧財產團隊

有緊密的互動關係。依據基利克膜衣錠的專利佈局結果以及考量台灣生技業的資

源受限情況，本研究提出下列建議以提供台灣生技業作為其專利佈局策略之思考。

(1) 於有限資源中，仍須投入資源申請關鍵專利，其中關鍵專利至少包含化合物

專利以及晶形專利。關鍵專利重要之處在於，其所主張的保護範圍在各種專利類
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型中是最廣的同時也最難迴避。(2) 一般而言，專利的申請可在研發成果產生後

的一至二年左右提出。研發成果包含一般實驗室的功能性試驗，以及/或初步動

物實驗結果。於此一時點提出是為了確保申請之專利具新穎性及進步性，同時又

不因過早提出申請而致使專利期覆蓋藥物實際上市銷售期的時間縮短。然而，專

利申請時間尚須考量相同領域的競爭程度、技術發展水平以及標的物商業化之潛

力等。(3) 於全球各國提出關鍵專利申請。先於各大醫藥國提出專利申請，後再

利用優先權制度擴展專利保護的國家。(4) 利用美國專利制度之彈性。美國專利

制度包含臨時案、延續案、分割案等，這些彈性提供了生技公司一段較長的時間

來產生更多研發成果、評估是否持續執行研發專案、延後正式專利申請及申請費

用、研究競爭對手佈局等，因此對於生技公司而言是一重要手段。 

 

    總結而言，藥物之專利佈局並非僅是向專利局提出申請如此而已，其需要一

縝密、多面向且事先規劃的專利佈局。藥物的專利佈局包含的面向相當廣泛，涉

及了藥物研發各類資訊與產出的了解、各種法規事件之掌握、全球各國專利制度

的深入了解與應用，以及研發團隊與智慧財產團隊之緊密合作等。儘管專利佈局

涉及之知識、技能與人員深且廣，然所需投入之資源並非集中於同一時間點，而

是遍佈整個藥物的產品生命週期，若能掌握本研究所提出四點架構性建議，台灣

生技公司應能在早期研究開發階段，將投入資源所產生的效益最大化，達到同時

具有效能與效率的專利佈局。
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Chaper 1： Introduction 

 

1.1 Research Background 

  

    Lipitor, Atorvastatin, is a statin drug used to lower cholesterol in blood. 

Lipitor has accumulated over $ 100 billion dollar sales
1
 during the period of 

marketing. In 2010 and 2011, global sales revenue is about $ 11 and 10 billion 

dollars.
2
 This record is one of the most successful drug products in the history. 

However, without patent protection, Pfizer wouldn't be able to secure such a 

successful sales record. Patents protecting Lipitor across the world expired in 

November 2011. After the patents expired, Lipitor faced with generic competition 

globally. In 2012, right after the patent expiration, Lipitor sold only $ 5 billion 

dollars globally and $ 3 billion dollars in 2013.
3
 It is clear that patent protection 

is an important measure to secure the value of a drug. 

 

    In 2002, only an accumulated 200 thousand published patent applications 

was reported. This quantity has then been overwhelmingly outnumbered by 325 

thousands in 2012. In such a short period of 10 years, the number of patent 

application in the United States grew almost double the number in 2002. In 

addition, in 2013 the numbers of patent disputes in the biotech/pharma industry 

has climbed to the second largest number in the US
4
. The above paragraphs 

examplified the importance of patent deployment in the biotech/pharma industry. 

 

    In Taiwan, patent deployment of biotechnological and pharmaceutical 

                                                 
1
 輝瑞藥廠面臨專利懸崖—暢銷藥立普妥(Lipitor)專利到期, 

http://www.hbmsp.sipa.gov.tw:9090/itri/tw/images/NewsList1010905_06.htm (last visited Nov. 9, 

2014). 
2
 Seeking Alpha, Pfizer: Lipitor Vanishing Revenue, 

http://seekingalpha.com/article/983801-pfizer-lipitor-vanishing-revenue (last visited Nov. 9, 2014). 
3
 PMLive, Top 50 pharmaceutical products by global sales, 

http://www.pmlive.com/top_pharma_list/Top_50_pharmaceutical_products_by_global_sales (last 

visited Nov. 9, 2014). 
4
 Chris Barry et al., Patent Litigation Study: Big cases make headlines, while patent cases proliferate, 

PricewaterhouseCoopers, 2013. 
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inventions during research and development (R&D) has been largely relied on the 

experience learned from the Information and Communication Technology (ICT) 

industry. However, the "experience" is in fact not a good one and the differences 

between biotech/pharmaceutical industry and ICT industry are neglected. History 

and statistical data has showed that the patent deployment result of Taiwanese 

companies in ICT industry is not a successful story
5
. Taiwanese companies have 

accumulated around ten thousand US utility patent applications, which was 

ranked fifth in the US. However, in 2012, the revenue generated by Taiwanese 

companies' intellectual property is $ 0.92 billion while the payment (the expense) 

of using others is $4.6 billion
6
. The data indicated that the patent deployments of 

Taiwanese companies is somehow flawed. The quality of patents filed by 

Taiwanese companies has also been criticized
7
. In addition, there are important 

differences between biotech/pharma and ICT industries. Drug research and 

development has been known for its lengthy process and its strict regulatory 

requirements as compared to that of ICT industry
8
. All these facts suggest that the 

patent deployment strategy in ICT industry may not work well in 

biotech/pharmaceutical industry.  

 

    It is clear that Taiwan biotech/pharma industry needs a suitable and 

well-planned patent deployment strategy. Therefore, this study intends to provide 

insight for Taiwanese companies to deploy patents of a drug candidate in the 

largest biotech/pharma market, the United States.  

 

 

1.2 Research Objective 

 

    It is intended of the study to provide biotech/pharma companies in Taiwan 

                                                 
5
 May, 台灣企業 IP 智財權利金(技術交易)收支 2012 年 55.3 億美金, 科技產業資訊室, 

http://cdnet.stpi.narl.org.tw/techroom/pclass/2014/pclass_14_A029.htm (last visited Oct. 2, 2014). 
6
 Id. 

7
 林上祚, 智財權保護 台灣半夢半醒之間, 工商時報, Apr. 22, 2004. 

8
 張淑貞, 專家傳真－新藥智財布局 用「智慧」避免「窒慧」，工商時報, Nov. 7, 2014. 
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insight to patent deployment strategy in the United States, which is based on 

patent filing, R&D and regulatory activities. This study should provide 

information on how big biotech/pharma practices patent deployment in order to 

maximize the value of drug through patents. 

 

    In order to provide the information, a successful case and patent portfolio is 

selected as the analysis target and served as an example. The analysis target, 

Gleevec, is developed by Novartis AG, a Swiss company. Switzerland, like 

Taiwan, is a small country yet has a world class drug development environment. 

Gleevec is one of the top 100 pharmaceutical drugs by retail sales in 2013, which 

was ranked 25th
9
 in all drugs and ranked 6th in cancer drugs

10
. Gleevec has been 

cited as the most competitively priced drugs in its class
11

. Gleevec is also one of 

the first targeted cancer drugs in the twenty-first century
12

, which corresponds to 

the trend of current drug development. Its patent strategy is also regarded as a 

strong protection against generics. The original patent protection of Gleevec 

compound is due on 4 January 2015 but has been extended to 23 May 2019
13

 

through its patenting strategy. Not only the compound patents protect the market 

of the drug, different types of patent application further extended the protection to 

19 December 2021. Therefore, this study analyze the patent deployment strategy 

of Gleevec in the United States.  

 

 

                                                 
9
 Drugs.com, U.S. Pharmaceutical Sales - 2013, http://www.drugs.com/stats/top100/2013/sales (last 

visited May 2, 2014). 
10

 Kathlyn Stone , Top 20 Cancer Drugs, 

http://pharma.about.com/od/SalesandMarketing/tp/Top-20-Cancer-Drugs.htm (last visited May 4, 

2014). 
11

 Robert Langreth, First Million-Dollar Drug Near After Prices Double on Dozens of Treatments, 

http://www.bloomberg.com/news/2014-04-30/drug-prices-defy-gravity-doubling-for-dozens-of-produ

cts.html (last visited May 1, 2014). 
12

 Frank Stegmeier, et al., Targeted cancer therapies in the twenty-first century: lessons from Imatinib, 

Clin. Pharmacol. Ther. 87 (5): 543–52 (2010). 
13

 U.S. Food and Drug Administration, Patent and Exclusivity Search Results from query on Appl No 

021588 Product 002 in the OB_Rx list, 

http://www.accessdata.fda.gov/scripts/cder/ob/docs/patexclnew.cfm?Appl_No=021588&Product_No

=002&table1=OB_Rx (last visited Oct. 2, 2014). 
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1.3 Research Method 

 

    The study intends to understand the patent deployment of Gleevec in the 

United States. The basic structure and method of analysis is adopted from patent 

analysis method, Intellectual Resources Planning, described in two books
14

 
15

 

and is developed by Wispro Technology Consulting Corporation
16

. The method is 

further adjusted in this study. During the process of research, a patent analysis 

software, named Advanced Industrialized Patent System
TM

 (AIPS
17

) developed 

by Wispro Technology Consulting Corporation, is used. 

 

    The study first defines the scope of analysis which is the granted utility 

patents in the United States that are relevant to Gleevec. The scope of analysis is 

then narrowed down by keyword search. Among the patent list obtained by the 

search, the relevance of each patent to Gleevec is determined by reviewing titles, 

abstracts and claims. Only the relevant patents enter the final scope of analysis 

list. All search methods and the resulting patents will be objectively recorded and 

only the official database is used.  

 

    The patents in the final list are then studied thoroughly. Given that the 

independent claims are the broadest scope of protection defined in a patent, only 

the independent claims of the patents are analyzed. The analysis will be based on 

the preambles, transitional phrases and bodies of the independent claims. A set of 

tree diagram will be developed according to the analysis on the claim so that each 

independent claims can be classified into a corresponding node in the tree 

diagram. Three tree diagrams, preamble, body and function diagrams, are 

established accordingly. A detailed analysis steps will be described in Sections 

5.1 and 5.2.  

                                                 
14

 Y.P. Jou, Marketing Intellectual Property-Business Model Extracting Value from Intellectual 

Property (1st ed. 2010). 
15

 Y.P. Jou, Beyond IP: Intelligence Resources Planning (1st ed. 2006). 
16

 Wispro IP & Legal, http://www.wispro.com/ (last visited Nov. 9, 2014). 
17

 Advanced Industrialized Patent System, http://www.patentcloud.com/aips/ (last visited Nov. 9, 

2014). 
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    Once the patent claims are classified, each tree diagram will be displayed on 

a two-dimensional matrix, either on the x or y axis (e.g. Preamble vs. Body). 

Timeline analysis of these patent applications are also depicted. In order to 

combine the patent analysis together with R&D process and regulatory activities, 

R&D and regulatory information are collected based on public accessible 

information. These data are also analyzed by timeline diagrams. Discussion and 

results will be based on these matrix and timeline diagrams.  

 

1.4 Research Restriction and Limitation 

 

    This study has following restrictions and should be taken into account when 

interpreting the result: 

1. Gleevec is a small molecule chemical drug, therefore it is not the intention 

of this study to provide a patent deployment strategy for large molecule 

drugs or botanical drugs even though the same principle can be used. 

2. The R&D process and regulatory activity information is collected 

retrospectively from publically accessible information, such as government 

official website, news and academic papers, therefore the collected 

information might be an discrete events and may or may not be a 

coordinated effort.  

3. The patent search conducted in this study has tried to collect every possible 

patents that relates to Gleevec. However, given the official patent database 

provided by United States government has its limit in the patent search 

module, the study can only include as many relevant patents as possible. It is 

still possible that some relevant patents are missed in the analysis scope.  

4. Licensed-in and acquired patents may not be included in the patent research. 

5. The study analyzed US patent since US is the biggest pharmaceutical market 

in the world. Even though the US patent data may not represent the patent 

deployment in other countries, the result should be representative. 
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6. Patent laws are territorial. Patents filed in different country originally 

protecting a same invention may have different protection scope since each 

patent was examined independently by each country according to its 

corresponding requirements. 

 

1.5 Abbreviated Terminologies 

 

AIPS: Advanced Industrialized Patent System 

ALL: Acute Lymphoblastic Leukemia 

API: Active Pharmaceutical Ingredient 

CFR: Code of Federal Regulations 

CMC: Chemistry, Manufacturing and Control 

CML: Chronic Myeloid Leukemia 

GCP: Good Clinical Practice 

GIST: Gastrointestinal Stromal Tumors 

GLP: Good Laboratory Practice 

GMP: Good Manufacturing Practice 

ICH: The International Conference on Harmonisation 

IND: Investigational New Drug 

IUPAC: International Union of Pure and Applied Chemistry 

MAD: Multiple Ascending repeated Dose 

NDA: New Drug Application 

PCT: Patent Cooperation Treaty 

PD: Pharmacodynamics 

Ph+: Philadelphia chromosome positive 

PK: Pharmacokinetics 

R&D: research and development 

SAD: Single Ascending Dose 

sNDA: Supplemental New Drug Application 

TRIPS: Trade-Related Aspects of Intellectual Property Rights 
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U.S.C.: United States Code 

US: the United States 

USFDA: U.S. Food and Drug Administration 

USPTO: United States Patent and Trademark Office 

WIPO: World Intellectual Property Organization 
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Chaper 2： Patent Rights in Biotechnology and 

Pharmaceutical Industry 

 

2.1 Intellectual Property Right 

 

    Generally speaking, intellectual property is considered to be under the scope 

of intellectual capital and intellectual asset
18

. However, in the aspect of financial 

accounting, intellectual capital of an enterprise is the value difference between its 

market cap and its tangible assets. Intellectual capital is mainly composed of 

human capital, structural capital and relational capital
19

. As for intellectual asset, 

it is usually referred to a defined, preserved and classified intellectual capital 

which can be utilized by a company who holds it
20

 
21

.  

 

    Intellectual property however has a more specific definition which is 

provided by World Intellectual Property Organization (WIPO). It refers to 

reactions of mind, such as inventions; literary and artistic works; designs; and 

symbols, names and images used in commerce
22

. Intellectual property right is 

thus defined in Trade-Related Aspects f Intellectual Property Rights (TRIPS) to 

be "the rights given to people over the creations of their minds."
23

 Intellectual 

property rights can be divided i) copyright and rights related to copyrights, and ii) 

industrial property right. Industrial property can further be divided into patent, 

trade secret, trademark and industrial design.
24

 Among them, patent right will be 

                                                 
18

 馮震宇,「智慧財產權」解析——如何有效管理與創造最大價值？, 經理人月刊 第 62期 

(2010). 
19

 Nick Bontis, et al., World Congress on Intellectual Capital Readings (2002). 
20

 Macmillan Dictionary, Intellectual Assets, 

http://www.macmillandictionary.com/dictionary/british/intellectual-assets (last visited Oct. 2, 2014). 
21

 Andreas Hubel, et al., Biopatent Law: Patent Strategies and Patent Management (1st ed. 2012). 
22

 World Intellectual Property Organization, What is Intellectual Property?, 

http://www.wipo.int/about-ip/en/ (last visited May 2, 2014). 
23

 World Trade Organization, Frequently asked questions about TRIPS, 

http://www.wto.org/english/tratop_e/trips_e/tripfq_e.htm#WhatAre (last visited May 2, 2014). 
24

 World Trade Organization, What are intellectual property rights?, 
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the main focus of this study and is thus further introduced. 

 

 

2.2 Patent 

     

    Article I, Section 8, Clause 8 of the United States Constitution stated that the 

congress shall have power to promote the progress of science and useful arts, by 

securing for limited times to authors and inventors the exclusive right to their 

respective writing and discoveries
25

. To promote the progress of science and 

useful arts is thus the purpose of the clause. WIPO has also defined patent as an 

exclusive right granted for an invention, which is a product or a process that 

provides, in general, a new way of doing something, or offers a new technical 

solution to a problem
26

. In general, in order to obtain this exclusive right, that is 

to be patentable, an invention has to be novel, non-obvious and useful.  

 

    First, 35 U.S.C. § 101 defines usefulness requirement. In order to obtain a 

patent, one has to prove the invention is useful and industrially applicable. 

Second, according to 35 U.S.C. § 102, if the invention was described in a patent, 

a printed publication or in public use, on sale or otherwise available to the public 

before the effective filing date of the claimed invention, it shall not be entitled to 

the patent. Last, 35 U.S.C. § 103 defines non-obviousness. An invention might 

pass the novelty test but still fails non-obviousness requirement. Before the 

effective filing date of an application, if the claimed invention is obvious over 

prior arts for a person having ordinary skill in the art at the time of the invention 

was invented, then the claimed invention is obvious, thus fail the obviousness 

requirement.  

 

    Even though intellectual property rights are territorial, the basic nature and 

                                                 
25

 U.S. Const. I. 8. 
26

 World Intellectual Property Organization, What is a patent?, http://www.wipo.int/patents/en/ (last 

visited May 4, 2013). 
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concept are the same across countries. The claimed inventions can be categorized 

into four category. They are utility patents, model utility patents, plant patents and 

design patents. However, in the United States, there is no model utility patent, 

only utility patents. Utility patents can further be divided into four types which is 

defined in 35 U.S.C. § 101 and they are process, machine, manufacture and 

composition of matter. To illustrate, a process patent can be a method to kill 

weeds, a synthesis process of a chemical compound or a manufacturing process 

of a drug. A machine patent can be a diagnostic device. A manufacture patent and 

a composition of matter patent is hard to distinguish. For example, a manufacture 

of a yeast without other bacteria can be both a manufacture patent and/or a 

composition of matter patent. A composition of matter patent can also be a 

chemical composition, a pharmaceutical composition for treating diseases, or a 

gene-engineered plant.  

 

    In the United States, there are four types of utility patent applications in 

terms of an US patent family. They are Provisional Application, Continuation 

Application, Continuation-in-part Application and Divisional Application. A 

provisional application is an application which is filed under 35 U.S.C. §111(b). 

Such application requires only a complete specification and application form and 

does not require a formal patent claim or an oath or declaration. A provisional 

application provides the means to establish an early effective filing date in a later 

filed non-provisional patent application claiming priority to the provisional 

application.
27

 Filing a provisional application would give applicants and 

inventors a year to consider whether to file a non-provisional application while 

obtaining an earlier effective filing date. 

 

    A continuation application is a second application for the same invention.
28

 

an application claiming the priority to a earlier-filed pending patent application 

                                                 
27

 United States Patent and Trademark Office (USPTO), Provisional Application for Patent, 

http://www.uspto.gov/patents/resources/types/provapp.jsp (last visited Oct. 10, 2014). 
28
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(the parent application). The continuation application is limited to the scope of 

the specification of the parent application. Usually, a continuation application 

would have a same specification as the parent application but with a different set 

of claims. Filing a continuation application gives applicants and inventors an 

opportunity to pursue a new set of claim scope which is disclosed in the 

specification but not claimed in the parent application. 

 

    A continuation-in-part application is an application filed during the lifetime 

of an earlier non-provisional application, repeating some substantial portion or all 

of the earlier non-provisional application and adding matter not disclosed in the 

said earlier non-provisional application.
29

 If the inventor of an earlier 

non-provisional application continues to research the invention and results in 

some addition important features of the original invention, he can file a 

continuation-in-part application to obtain an early priority date on the original 

invention and a later filing date of the newly added features.  

 

    A divisional application is a later-filed application with an independent or 

distinct invention disclosed in an earlier-filed pending application.
30

 Only one 

distinct invention can be claimed in a patent application. Therefore, when an 

applicant claim two inventions in a single patent application, patent examiners 

will request election of the disclosed inventions and restrict the application to one 

single invention. In that case, the inventor and applicant can file a divisional 

application claiming the non-elected invention and can still obtain the priority of 

an earlier-filed pending application.  

 

 

2.3 Drug Patents 

 

    Generally, patents that protecting a drug product and its underlying 

                                                 
29

 USPTO, MPEP 201.08 (2013). 
30

 USPTO, MPEP 201.06 (2013). 
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technologies can be categorized into several different technological fields. There 

are different analogies to the classification of drug patents. Karin Beukel et al 

identified six patent types in a conference paper
31

, including patents that protect 

the method of identifying new products, the core structure of a product, the 

specific application of the core structure of the product, the methods of utility, the 

method of manufacturing and the method of delivery. In a book published by 

Philip W. Grubb et al.
32

, the author divided the inventions of chemical and 

pharmaceutical products into compounds, new salt forms, new physical forms, 

new synthetic processes, analogy process, new composition and mixtures, new 

uses and new application processes. Accordingly, this study re-organize these 

types of inventions as in Figure 1. The types of drug patents are compound, 

formulation, method/ process and use. Some can be further divided and each are 

discussed below. The following Section 2.3 contents are mainly adopted from 

Philip W. Grubb's book unless otherwise noted.  

 

 

Figure 1: Types of Drug Patents 

Source: Compiled by the study 

 

2.3.1  Compound Patents 

 

    Compound patents, as its literal meaning, protect compounds 

themselves. Compound patents can be further divided into at least patents 

                                                 
31

 Karin Beukel, et al., How Patent Types effect Patent Value, (2011) 
32

 PhilipW. Grubb and Peter R. Thomsen, Patents for Chemicals, Pharmaceuticals, and Biotechnology 

(5th ed. 2010). 
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protecting chemical entity of known structure, chemical entity of unknown 

structure, salt form, physical form and composition. A chemical entity of 

known structure patent usually protects a group of chemicals with the same 

backbone and different sets of substitutes. This type of patent is rather 

straight forward and recites a chemical structure in the claim. The chemical 

formula is the backbone and the different functional groups are the different 

sets of substitutes.  

 

    Another type of chemical patents is for complex mixture with unknown 

chemical compounds. A chemical entity of unknown structure is usually 

written in product-by-process or fingerprint languages. A product-by-process 

claim usually describes end products produced by a defined process. A 

product-by-process claim is common in protecting botanical drugs since in 

some cases the end products is an extract of herbs and the structures of the 

end products is still unknown. On the contrary, a fingerprint claim is usually 

directed to a single compound where the structure is unknown or uncertain.  

 

    A compound may have different salt forms and may each have a unique 

feature. Patents protecting such compounds is a salt form patent. The claim 

usually recites a compound and a specific salt form. Salt form patents are less 

since pharmaceutically compatible salts are usually known and limited. The 

known and limited drug compatible salts might lead to lack of inventive step 

when applying the patents and thus lead to less salt form patents. 

 

    A physical form patent protects a compound in different particle sizes, 

racemic forms, enatiomers and crystalline forms. It is known that certain 

crystalline form of a compound may have unexpected features and may be 

patentable. 

 

    A drug is usually composed of active ingredients and other active or 
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inactive supplements such as excipients, diluents, and pharmaceutical 

carriers. The formula and the ingredients of the final drug product is the 

pharmaceutical composition. A pharmaceutical composition claim may 

recites active and inactive ingredients and some may further include ratios of 

the composition.  

 

 

2.3.2  Formulation Patent 

 

    Formulation is the design of dosage form.
33

 It is a mixture or structure 

of a drug product prepared by a specific formula. Samples of formulation of 

a drug includes emulsion, liposome, capsule, pill, tablet, injection and syrup. 

A formulation patent protects the dosage form, the formula of mixture and 

the structure of the drug product. Such formulations contributes a lot in the 

drug's bioavailability and is a patentable invention. Usually, such formulation 

patent may recite a specific formulation that is suitable for many chemicals 

or recite a specific compound in a specific formulation in which combination 

generates desirable outcomes.  

 

 

2.3.3  Method/ Process Patent 

 

    Method and process patents can be divided into two other categories. 

One is manufacturing process and the other is methods of drug delivery. 

Patents of manufacturing process of an ingredient of a drug protect the 

process to prepare, extract, generate or synthesize the ingredients. The claim 

usually recites steps and materials to prepare the ingredients. Though 

manufacturing process is a patentable subject matter, keeping the process as a 

trade secret is also a choice. By patenting the process, the steps of the process 

are disclosed to the public including competitors. Patenting a process is not 
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all bad since a patent holder might suit a competitor using the same 

manufacturing process. However, keeping the process as a trade secret might 

increase the burden of competitors to produce the same product since the 

competitors will have to develop a manufacturing process from the scratch.  

 

    A delivery method patent protects a drug delivery method such as 

methods of using special injections, cartridges, inhalers, sprays, patches, oral 

thin film or any other drug-releasing mechanism. A delivery method patent 

usually recites steps of how to apply the delivery system and deliver drugs 

into body systems.  

 

 

2.3.4  Use Patent 

 

    An use patent protects inventions of applications of existing compounds 

or new compounds. An use patent is drafted as a method or process patent 

but since this type of patent protects indications of a drug, it is distinct from 

other method and process claims and is therefore discussed separately in this 

section. A drug may have several different indications and thus may have 

several use patents covering the uses of the drug. Such patents usually recite 

methods or process of using a compound to treat a certain disease. 
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Chaper 3： Research and Development and Regulatory 

Process in Biotechnology and Pharmaceutical Companies 

    Marketing of a drug involves a certain drug product and complicated regulatory 

activities. The creation of drug product can be divided into two large main stages, 

drug discovery and drug development. Drug discovery stage is from a therapeutic 

concept to a drug candidate. Drug development stage is from the drug candidate to a 

registered product. The process of obtaining a marketing approval includes 

regulatory activities starting from the development process and to the end of the 

sales. Though research and development and regulatory activities are 

inter-connected tightly, each stage and process are divided into sub stages and are 

described separately below. 

 

 

3.1 Research and Development Process 

 

    It is commonly recognized that a R&D process can be divided into 

pre-discovery, discovery, preclinical, and clinical trials.
34

 In pre-discovery stage, 

scientist dedicated in understanding a disease. Underlying casual mechanism of a 

disease is delineated in order to identify potential targets of the drugs.
35

 Once the 

casual mechanism is identified and that the potential targets of drugs are clear, the 

process proceeds to the next stage, the drug discovery. In this stage, first scientists 

choose a target that is modifiable, which is the target identification. By 

employing all kinds of experiments, researchers try to identify the potential of the 

target to change the pathogenic process and make sure the target has the potential 

to be a drug target, the target validation. Next, scientists search for lead 

                                                 
34

 Pharmaceutical Research and Manufacturers of America (PhRMA), Drug Discovery and 

Development (2007), http://www.phrma.org/sites/default/files/pdf/rd_brochure_022307.pdf (last 

visited Jun. 1, 2015). 
35

 Pharma Knowledge Base, Process of Drug Discovery, 
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compounds that have the potential to act on the identified target, the lead finding. 

Then researchers try to modify and optimize the lead compound, the lead 

optimization. Once the lead compound has been proved to be preliminarily safe 

and useful, research enters the preclinical phase. In this phase, in vitro and animal 

studies are conducted to obtain further proves on whether the target is safe to be 

tested in human.  

 

    All previous stages including pre-discovery, discovery and preclinical 

collectively are defined as a Research Phase. After research phase, it is called a 

Development Phase. The first event of a development phase is an Investigation of 

New Drug (IND) application. If fortunately the lead compound, or now called a 

drug candidate, passed the preclinical stage, an IND application would be filed to 

the regulatory authority of each country such as the U.S. Food and Drug 

Administration (USFDA) to request the Government approval to conduct human 

clinical trials. At this stage, the major concern is the safety of the test human 

subjects. After approved, the drug candidate will go through clinical trials which 

are subdivided into three phases, Phase I, II and III. In Phase I study, a small 

group of healthy volunteers are tested to provide safety, pharmacokinetics (PK), 

pharmacodynamics (PD) and side effect profiles of the drug candidate. In Phase 

II study, a medium size group of targeted patients are employed to study the side 

effects, the overall risk and the efficacy of the drug candidate. In Phase III study, 

a large number of patients are included to prove the safety and efficacy of the 

drug candidate to a specified indication. All stages and processes are described 

further below. 

 

 

3.1.1 Drug Discovery 

    A drug works by acting on a disease target and thus drug discovery 

include compound discovery and target discovery. Both discoveries starts 
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with unknown goals or targets, and requires mainly scientific researchers to 

explore the potential drug candidates.  

 

    Based on the methods used in drug discovery, it can be categorized into 

two approaches, irrational and rational approaches.
36

 Irrational approach is a 

conventional method. A scientist scans compounds that are isolated from 

natural sources for a potential target that might have an effect on a certain 

assay. This approach requires scanning of thousands of compounds in order 

to find one that works. Scientist then researched on the underlying 

mechanism of the target. The screening process is long and random and the 

failure risk is high.
37

 However, with the advancement of technology, 

scientists are now able to delineate the causal mechanism of a disease and 

identify a potential drug target. Then, scientist design a compound that would 

affect the target by interacting with the target. With the advanced knowledge 

and tools, current discovery usually employs the rational approach. The 

approach is typically divided into target identification, target validation, lead 

compound identification and lead optimization phase.  

 

Target Identification and Validation 

 

    A disease is a condition which alters or interferes with the normal state 

of an organism and is usually characterized by the abnormal functioning of 

one or more of the host's systems, parts or organs
38

. Therefore, to understand 

the cause of a disease, scientist must elucidate the underlying mechanism and, 

if possible, identify the specific molecules that go wrong. Target 

identification is to identify the origin of a disease and the potential targets for 

intervention.
39

 There are several methods to identify potential targets but 
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two are major types. The first approach starts with the understanding of the 

pathway causing the disease phenotype and to the selection of drug targets. 

In other words, this approach starts with the study of patients who have the 

same phenotype, understanding the underlying cause of the disease of these 

people and then searching for the drug candidates. This approach involves 

analysis of the pathway that leads to disease first, and is therefore called 

backward approach.
40

 Another approach is so called forward approach. The 

forward approach starts by studying a certain signaling pathway and 

genotype, changing the pathway, and see how the changed pathway affected 

the disease phenotype. This new approach becomes possible because of the 

highly developed DNA sequencing technology and human genome project. 

With the understanding of the human genome and the ability to manipulate 

genes, scientists now can alter specific genes and create a specific genotype 

in a mouse model. By studying the phenotype of the specific genotype, 

scientists can delineate the relevant biological pathways and identify a 

potential drug target.
41

 

 

    Once the drug target is identified, researchers need to find direct 

evidence that shows the validity of the potential target to be a successful drug 

target. Target validation is a series of experiments. In this phase, scientists are 

trying to understand the functions and importance of the target. In addition, 

validation studies can involve in vitro and/or in vivo tests. By in vitro studies, 

scientists evaluate and validate the target at molecular level while by in vivo 

studies, scientists can validate the target at biological and phenotypic level.
42

 

In this phase, scientists also research on potential indicators that shows the 

effect of a drug to interact with the target and develop assays that are used to 

validate desirable interaction between a compound and the target.  
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    Therefore, in target identification and target validation phases, there is 

generally still no drug compound actually involved in the research. 

 

Lead Identification 

 

    Once the target is selected, scientists try to identify compounds that 

intervene with the selected target and molecular characteristics of the 

compounds are also evaluated at this phase. Several approaches are used to 

identify lead compounds, including existing drugs, natural ligands, natural 

products, focused screening, rational structure-based design, 

knowledge-based design, fragment screening virtual screening, 

high-throughput screening, etc.
43

 Among all, high-throughput screening is 

one of the most employed approaches to identify lead compound. It is 

conducted by experimenting on large numbers of compounds for their 

biological activity against the drug target. Identification of lead compounds 

can involve several tiers of screening. Primary screening provides initial 

positive and active compounds. These compounds are then tested in a 

secondary screening assays to confirm their activity and are studied for their 

potency and early specificity of the target.
44

 The compound hits filtered by 

secondary screening are studied for their structure-activity relationship and 

the target specificity. Structure-activity relationship (SAR) aim to study the 

chemical structure and its biological activity. With SAR information, a 

medicinal chemist would have a preliminary understanding of the 

amendability of the compounds and preliminary target specificity, and is 

capable of synthesizing a small group of compounds with structure similar to 

the compound hits. The pool of the compound hits and the small group 

derivatives are the leads identified.
45
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    Advanced technology development has made the lead identification 

more productive and efficient. The technologies include X-ray 

crystallography, nuclear magnetic resonance spectroscopy, computational 

chemistry, combinatorial chemistry and bioinformatics.
46

 These technologies 

either increase the pool of compound library, improve the quality of lead 

identification or help scientists better understand SAR.  

 

Lead Optimization 

 

    With SAR information and previous biological activity data, medicinal 

chemists can modify the compounds in order to improve properties that are 

required for pre-clinical development. The major required properties to 

screen the lead compounds and the modified compounds are selectivity, 

potency and absorption, distribution, metabolism and excretion (ADME) 

properties.
47

 Medicinal chemists provide modified lead compounds to 

biologist for biological property testing (mainly in vitro testing). Results of 

the biological testing are feedbacked to medicinal for further SAR evaluation 

and structural modification. The process keeps repeating until several 

optimized compounds are identified. Only a few optimized compounds enter 

in vivo animal studies for further ADME evaluation.
48

 In most cases, 

exploratory toxicity and safety profile are also studied at this phase.
49

 The 

final identified compounds would have good efficacy, safety and ADME 

profiles and are ready for pre-clinical studies. These identified compounds 

are the optimized lead compounds or called the drug candidates.  

 

    Drug discovery starts from cultivating a therapeutic concept to 

generating drug candidates. This process takes a very long time to identify 
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few promising but still risky drug candidates. It involves scientists in 

different fields to select an estimated 250 drug candidates out of 5000 to 

10000 compounds.
50

 The drug discovery stage not only provides drug 

candidates, the experiments and the results also serve an important indicators 

for establishing pre-clinical study design.  

 

 

3.1.2 Drug Development 

    Drug development is a process which the goal is rather clear, to bring 

the drug through clinical development and into the markets. The whole 

process involves three aspects, technical, investigative and managerial issues. 

The technical aspects involves mainly the development of production, quality, 

formulation and delivery of the drug candidates. The investigative aspect 

involves the safety and efficacy clinical development. Together, the technical 

and investigational issues explore the three main issues that USFDA 

scrutinizes, safety, quality and efficacy of a drug. The last, managerial 

aspects involves the coordination of all development activities and control 

the go or no-go decision at every step at the development stage.
51

  

 

    Drug Development stage is categorized into three main phases, 

preclinical development, clinical development and regulatory approval. All 

phases are discussed below.
52

  

 

Pre-Clinical Development 

 

    Before clinical studies, safety assessment of a drug candidate is 

necessary. A preliminary toxicology profile has already been studied 
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previously in the drug discovery stage, during which a short period of 

toxicity study and some in vitro studies are employed. These preliminary 

studies require no good laboratory practice (GLP) and could provide clues 

for further toxicology studies.
53

 If a pharmaceutical company is seeking 

approval to enter human clinical trials, it must conduct comprehensive 

toxicology studies under GLP regulation. Such safety assessment studies are 

also called pre-clinical studies.
54

 
55

  

 

    In pre-clinical phase, safety is assessed in both pharmacology and 

toxicology studies. These studies in the United States are currently in 

compliance with International Conference on Harmonization (ICH) 

guidelines. In pharmacology studies, PK and PD are evaluated. PK is the 

study of ADME while PD is the study of dose response effects.
56

  

 

    Toxicology studies focus mainly on the chronic toxicity of repeated 

administration. It provides long term effect on animal as well as dose range 

information. Other toxicity profiles are also evaluated at appropriate times 

corresponding to clinical phase of the studies, including genotoxicity, 

carcinogenicity, reproductive toxicology, mutagenicity and special toxicity 

tests. Both pharmacological and toxicological studies are mostly performed 

by in vivo animal tests in order to provide references for human clinical 

studies.
57

  

 

    Together, the pre-clinical studies could provide references for doses and 

dosing regimens in clinical trials. Once the toxicology profiles of the drug 

candidates are explored and proven promising, the results will be submitted 

to USFDA for an IND review which will be reviewed in Section 3.2.  
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Clinical Development 

 

    According to the ICH, the definition of a clinical trial is any 

investigation in human subjects intended to discover or verify the clinical, 

pharmacological and/or other pharmacodynamic effects on an investigational 

product, and/or to identify any adverse reactions to an investigational product, 

and/or to study absorption, distribution, metabolism, and excretion of an 

investigational product with the object of ascertaining its safety and/or 

efficacy.
58

  

 

    In general, clinical development can be divided into at least three stages, 

clinical trial phase I, clinical trial phase II and clinical trial phase III. In most 

cases, there is post-market clinical studies known as phase IV trial. Each 

phase has a primary aim. Phase I clinical trials assess mainly the safety 

profile of a drug in healthy human subjects, usually accompanied with PK 

and tolerability assessment. Phase II trials study the efficacy and safety in a 

small group of patients and explore the appropriate dose range. Phase III 

trials explore the efficacy and safety in a large population. Phase IV trial 

evaluate the safety and efficacy of a drug after the drug is on the market. 

Each phases are further discussed below.
59

 
60

 

 

Clinical Trial-Phase I 

 

    A typical Phase I study takes around a year and 10 million USD to 

develop.
61

 Usually, around 100 healthy subjects are enrolled in the study. In 

some cases, patients in critical conditions may be recruited in this phase if 
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the benefits outweigh risks after cautious evaluation.
62

 

 

    In this phase, safety, tolerability and PK of a drug in an intended 

formulation is evaluated.
63

 Trial design includes single ascending dose (SAD) 

and multiple ascending repeated dose (MAD) studies.
64

 The primary 

objective of the SAD and MAD studies is to provide initial safety and 

tolerability information of a drug. Secondary objective, including PK, is also 

evaluated in most cases. If patients are included, initial efficacy data may be 

collected.  

 

    Information collected in this phase, including dosing, maximum 

tolerable dose, PK profile, adverse events and PD profile, are crucial and 

determinative in designing the next phase, Phase II clinical trial.
65

 

 

Clinical Trial-Phase II 

 

    A typical Phase II clinical trial takes around one to two years and 20 

million USD to complete. About 50 to 500 patients are enrolled in the 

study.
66

  

 

    In this phase, safety and efficacy of the drug is again studied. However, 

unlike in Phase I which testing is focused on safety, Phase II safety and 

efficacy studies are indication oriented.  

 

    Phase II studies are used to explore the safety, efficacy, dose-response 

relationships, dose selection and dosing regimens. Tolerability and adverse 

side effects are also evaluated in patients. Phase II results are necessary for 
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Phase III trial designs.
67

 
68

 

 

Clinical Trial-Phase III 

 

    A typical Phase III clinical trial takes around three to five years and 50 

to 100 million USD to complete. Patient numbers may range from several 

hundreds to thousands.
69

  

 

    In this phase, trials are designed to resemble to how the drug mighty be 

used after approved. The primary aim of this phase is to study the drug's 

effectiveness in statistical aspects. In order to reach statistical significance 

under a pre-determined power, hundreds or thousands patients might be 

needed.
70

 Trials are usually conducted in several different centers and 

hospitals so that the results might also provide population-specific 

information. In addition, two Phase III trials are usually required.
71

 The 

results of trials determines the dosage, dosing regimens and target patients.  

 

    If the results of the trials are positive, a new drug application will be 

prepared to submit to the USFDA to see marketing approval. Once the drug 

is approved and hits the market, a Phase IV study is triggered.  

 

Clinical Trial-Phase IV 

 

    In Phase IV study, treated patients are monitored for their adverse side 

effects. This post market surveillance is set to protect patients from risks 

unidentified in all previous development. Serious adverse side effects shall 

be reported to USFDA. If necessary, USFDA may decide to recall the drug or 
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change labels.
72

  

 

3.2 Regulatory Process of Drug Approval 

 

    Evaluation of a new chemical compound on human subjects is risky. 

Therefore, it is necessary for the government to gain control of such activities. In 

the United States, USFDA is the concerned authorities which oversees the 

pharmaceutical markets and has the ultimate power to decide on a drug's 

marketing approval. USFDA are concerned with scientific matters of a drug and 

its clinical studies. During the drug development, a pharmaceutical company 

needs to communicate, negotiate and obtain different kinds of permission in order 

to proceed to the next phases of development. The requirements that the 

pharmaceutical company need to comply include at least general practice 

requirement, investigation new drug and new drug application.  

 

Good Practice Requirement 

 

    Good practices are overseen by USFDA and include at least GLP, GCP and 

good manufacturing practice (GMP).  

 

    The primary aim of GLP is to ensure the experiment results of pre-clinical 

animal studies are qualified and are reliable. GLP requires the pre-clinical studies 

on animals to follow certain quality-ensuring practice, including at least 

organization, personnel, laboratories, facilities, protocols, records and reports. It 

is necessary to comply with GLP in order to submit an IND.
73

 In the United 

States, GLP is regulated under 21 CFR 58. 

 

    As previously described, all clinical trials are subject to GCP requirements. 

The primary aim of GCP is to ensure the ethics and quality of human studies. 

                                                 
72
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GCP regulates across participant entities, regulatory documents, protocols and 

procedures. Currently, GCP in the United States is regulated under 21 CFR Parts 

50, 56 and 312.
74

 

 

    The aim of GMP is to ensure the consistent quality of manufacturing the 

drugs. GMP requirements also cover personnel, building and facilities, 

manufacturing equipments, documents and records, protocol and procedures, 

laboratory controls, validation and storage and distribution. GMP in the United 

States is regulated under 21 CFR Parts 210, 211, 600 and 610.
75

 

 

Investigational New Drug (IND) 

 

    Once a pharmaceutical company decides to enter clinical trial stage based on 

the pre-clinical data, it must file and IND application to the USFDA. The primary 

aim of obtaining an IND approval is to ensure the safety of patients in the 

following clinical trials. An IND application mainly comprises designed protocols 

of clinical trials, chemistry, manufacturing and control (CMC) data and 

pre-clinical pharmacology and toxicology data.
76

 Generally, within 30 days after 

the submission of an IND application, USFDA would inform the applicant 

whether it approves the application or that further information is required in order 

to obtain permission to conduct clinical trials.
77

  

 

New Drug Application (NDA) 

 

    If the outcome of phase III clinical trial meets the pre-determined criteria, 

the pharmaceutical company may submit an NDA to seek marketing approval. 

There are several types of NDA including 505(b)(1) NDA, 505(b)(2) NDA and 
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505(j) ANDA.
78

 If the clinical trial is conducted to prove the potentials of a new 

chemical compound, the NDA would be a 505(b)(1) NDA. Such NDA mainly 

comprises CMC data, non-clinical pharmacology and toxicology data, clinical 

pharmacology and toxicology data, labeling and patent information.
79

 Reviewing 

of an NDA involves medical, clinical, pharmacology, toxicology, CMC, statistical, 

clinical pharmacology, biopharmaceutical, bioresearch monitoring reviewers and 

GMP facility inspectors.   

 

    It generally takes around more than 10 months to review an NDA.
80

 

However, in some cases where the NDA is seeking an approval on rare diseases, 

diseases without proper treatment or other special conditions, the USFDA might 

grant the NDA with certain designation, such as priority review and accelerated 

approval. These designations might accelerate the reviewing process as well as 

the amount of data required.
81

  

 

Supplement to the New Drug Application (sNDA) 

 

    If after the approval a pharmaceutical company wants to make changes in a 

product, it can file an sNDA. Such changes may include changes in a label, new 

dosage or strength, manufacturing process, manufacturing facilities and other 

miscellaneous changes.
82

 An sNDA is a supplement submission to an original 

NDA and requires USFDA's approval. 
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Chaper 4： History of Gleevec 

 

4.1 Gleevec 

 

    Gleevec is a prescription-only oncology drug marketed by Novartis 

Pharmaceutical. In Canada, South Africa and the United States, it is called 

Gleevec, while in Australia, Europe and Latin America it is named Glivec. 

Gleevec and Glivec are the trade names of the Imatinib which is its international 

nonproprietary name
83

. The chemical name (IUPAC
84

) of Gleevec is 

4-[(4-methylpiperazin-1-yl)methyl]-N-(4-methyl-3-{[4-(pyridin-3-yl)pyrimidin-2

-yl]amino}phenyl)benzamide. While Gleevec was developed in Novartis, it was 

coded STI571. 

 

    Gleevec tablets are indicated for adult and pediatric patients with 

Philadelphia chromosome positive (Ph+) chronic myeloid leukemia (CML). They 

are also indicated for Ph+ acute lymphoblastic leukemia (ALL), KIT-positive 

gastrointestinal stromal tumors (GIST) and several other oncology diseases.
85

 

 

    Upon the first approval of the Gleevec in CML patients in 2001, Gleevec has 

been described as the first cancer drug that transform the target cancer into a 

chronic disease rather than a doomed death. In 2013, Gleevec has sold 1.87 

billion dollars
86

 in the United States and 4.7 billion dollars globally. In 2013, 

Gleevec ranked the 14th in terms of global sales among all pharmaceutical 

products
87

.  

                                                 
83

 International nonproprietary name of a drug is an official generic name of a pharmaceutical 

substance designated by the World Health Organization.  
84

 IUPAC (International Union of Pure and Applied Chemistry) names are names for chemical 

compounds. The chemical nomenclature of systematic name is established by IUPAC based on 

certain rules of chemistry. The IUPAC names are given mainly base on the structure of the chemical 

compound. 
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4.2 Research and Development Process of Gleevec 

 

    R&D events are surveyed and compiled in this study. It is to be noted that 

information gathered in this study is all public or legally accessible by the author. 

Best efforts are dedicated in surveying the R&D information but may not be 

comprehensive due to the limited sources of information. Information of R&D 

events including event time, R&D stage, event description and event references 

are compiled in Appendix I and are depicted in timeline figures in Figure 2 and 

Figure 3. 

 

                                                                                                                                            
visited Oct. 26, 2014). 
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Preclinical 

Stage
Drug Discovery StagePre-Discovery Stage

Abnormal 

chromosome 22 

found in CML 

patients

1960 1998

Chromosome 22 

and 9 translocation 

observed by new 

staining techniques

1973

1986

1982

Cellular oncogene 

identified in 

chromosome 22 

translocation

1982 1984 1986

Cellular 

oncogene was 

identified to be 

c-ab1

· Found the translocation 

region on Chromosome 22 

and identified the translocated 

bcr gene;

· Identified potential protein 

(tyrosine kinase activity) of c-

ab1 altered protein; 

· BCR-ABL protein identified 

as possible cause of CML)

· Transcript of ab1 and 

bcr genes are detected 

in CML;

· mRNA of ab1 and bcr 

fusion was identified 

clinically 

· Bcr-Abl protein 

identified to be tyrosine 

kinase (P210) which 

regulates cell growth 

and division

1992

The compound that 

became Gleevec 

was synthesized in 

lab

1993

Began first STI571/

Gleevec laboratory 

studies

1996

Began functional 

tests of STI571 in 

animal model 

including 

Pharm/Tox, CMC, 

ADME and 

formulation.

Filed IND

  

Figure 2: Research Stage 

Source: Compiled from Appendix I
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1st Phase II

· 2nd line CML 

therapy

· Chronic Phase

· 532 patients

Phase I

· 2nd line CML therapy (after IFN-a treatment failed 

or intolerable)

· 149 patients

· Explored efficacy and safety

1998/4/9 2004

Filed 

IND

1998/6

1999 2000 2001 2002 2003

2000/5

1999/7/2 2000/5

1999/8 2000/3

2nd Phase II

· 2nd line CML 

therapy

· Accelerated 

Phase

· 235 patients

3rd Phase II

· 2nd line CML 

therapy

· Blast Crisis

· 262 patients

1999/7 2000/6

Phase III

· CML

· 1106  

patients

2000/6 2001/1

2001/2/27

· NDA

· #21-335

· 2nd line CML 

therapy

2001/5/10

· Approval

· #21-335

· 2nd line 

CML 

therpay

Phase II

· kit+ GIST

· 147 patients

2000/7

· sNDA

· #21-335

· kit+ GIST

· Approval

· #21-335

· kit+ GIST

2002/2/1

2001/10/16 2002/6/28

· sNDA

· #21-335

· 1st  line CML 

therapy

· Approval

· #21-335

· 1st line CML 

therapy

2002/12/20

2002/12/13

· NDA

· #21-588

· Capsule to 

Tablets

· All indications in 

#21-335

· Approval

· #21-588

2003/4/18

2003/4/23

· sNDA

· #21-335; #21-588

· Pediatric 2nd line 

CML therapy

· Approval

· #21-588; #21-235

· Pediatric 2nd line 

CML therapy

2003/5/20

 

Figure 3: Development Stage 

Source: Compiled from Appendix I

<Indication Specification> 

· 1
st
 line CML therapy: First line therapy (indicated for patients 

who are newly diagnosed with chronic myeloid leukemia) 

· 2
nd

 line CML therapy: Second line therapy (indicated for CML 

patients who failed a first-line treatment) 

· Pediatric 2nd line CML therapy: Second line therapy (indicated 

for pediatric 2
nd

 CML patients) 
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    The R&D events in Appendix I are further described in the following 

paragraphs and in the order of the R&D process. 

 

Pre-Discovery Stage 

 

    In 1960, abnormal chromosome 22, also called Philadelphia chromosome, 

was first observed in CML patients by Peter Nowell and David Hungerforsd.
88

 It 

is later found that the abnormality of Chromosome 22 was caused by a reciprocal 

translocation between Chromosome 22 and Chromosome 9 by Janet Rowley
89

. In 

1984, a group of scientists found that the transallocation region of Chromosome 9 

disrupted the c-ABL gene and led to a novel gene, BCR, on Chromosome 22. The 

c-ABL gene was then found to be one of the oncogene in CML. The upstream 

mechanism of c-ABL gene leading to CML was further delineated in 1984, where 

the altered c-abl protein was found to affect the tyrosin kinase activity
90

. Tyrosin 

kinase is an enzyme that phosphorylate the tyrosin residue of a protein or a 

peptide. Such phosphorylation of certain proteins would affect the properties of 

transcription factors and upregulate mitogenesis and mitosis in a cell. Therefore, 

tyrosin kinase participates in cell growth and differentiation. In 1985, transcript of 

ABL and BCR genes are confirmed to be detectable in CML human patients
91

, 

and an abl and bcr fusion RNA transcript was detected clinically in CML 

patients
92

, which together proved that ABL and BCR are linked to human CML 

disease. Such fusion RNA transcript was quickly identified to produce a 

phosphoprotein P210, a tyrosine kinase that regulates cell growth and division.
93

  

                                                 
88

 Peter Nowell, and David Hungerford, Chromosome studies on normal and leukemic human 
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 Janet D. Rowley, A new consistent chromosomal abnormality in chronic myelogenous leukaemia 

identified by quinacrine fluorescence and Giemsa staining. Nature. 243:290–293 (1973). 
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 James B. Konopka, et al., An alteration of the human c-abl protein in K562 leukemia cells unmasks 

associated tyrosine kinase activity, Cell. 37:1035–1042 (1984). 
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 Emma Shtivelman, et al., Fused transcript of abl and bcr genes in chronic myelogenous leukaemia. 

Nature. 315:550–554 (1985). 
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 Kees Stam, et al., Evidence of a new chimeric bcr/c-abl mRNA in patients with chronic myelocytic 
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Drug Discovery 

 

    Since the tyrosine kinase, the abl-bcr fusion protein, has been proved to be 

one of the casual reasons of the CML patient with Philadelphia chromosome, a 

research program of searching for specific tyrosine kinase inhibitors was 

established in 1986.
94

 In 1988, Dr. Nick Lydon and Alex Matter, both in 

Novartis's Oncology Division at that time, were in charge of the research of 

tyrosine kinase inhibitor.
95

 Latter on in 1990, Dr. Lydon and Dr. Matter 

appointed Dr. Jurg Zimmermann and Dr. Elisabeth Buchdunger a research 

program which aimed to find a tyrosine kinase that selectively targets the Bcr-Abl 

kinase activity.
96

 The appointed project focused on a 2-phenylaminopyrimidine 

derivatives synthesized by Dr. Zimmermann and were then tested in a biological 

assays by Dr. Buchdunger. After many synthesized 2-phenylaminopyrimidine 

derivative candidates failed to provide desired biological effect, in August 28, 

1992, Dr. Zimmermann synthesized a compound latter on became the known 

STI571. Early in 1993, Dr. Buchdunger tested on STI571 and found that STI571 

was able to suppress Bcr-Abl.
97

 Four compounds including STI571 entered 

pre-clinical stage for further testings.  

 

Pre-Clinical 

 

    In 1993, Dr. Brian Drucker from Dana Farber Cancer Institute had a CML 

testing model and was therefore recruited to test on the four compounds provided 

by Novartis. Protein, cell and animal preclinical studies were carried out to obtain 
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 Lana Bozulic, et al., Meeting report: targeting the kinome — 20 years of tyrosine kinase 

inhibitor research in Basel, Sci. STKE (2007). 
95

 Benjamin Yang, Executive Summary of a Book: Magic Cancer Bullet, 
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preliminary results of the compounds on the effect to inhibit leukemia cells and 

normal cells. The results were promising and thus led to the toxicity studies. The 

toxicity profile was researched by administrating STI571 in mice, dogs and 

monkeys in different delivery routes. The results demonstrated that STI571 

showed toxicity in both mice and dogs but was absent in monkeys. Though with 

some negative results, the positive results were promising enough for Novartis to 

have a go decision to clinical trials.
98

  

 

Clinical Trial-Phase I (2
nd

 Line CML Therapy) 

 

    In June 1998, the first human study began. 149 patients in whom treatment 

with interferon-α had failed or who could not tolerate interferon were enrolled in 

Phase I trial.
99

 
100

 The trial ended in May 2000. The interim analysis showed that 

the pharmacokinetics, safety profile, hematologic responses, cytogenetic 

responses and the inhibition of BCR-ABL-induced tyrosin phosphorylation are 

were all positive. The side effects, mainly nausea, edema, myalgias and diarrhea 

were all mild. Overall, the result of Phase I was promising. 

 

Clinical Trial-Phase II (2
nd

 Line CML Therapy) 

 

    In July 1998, three Phase II studies were started to explore the efficacy in 

three different stages of the disease development, blast crisis, chronic phase and 

accelerated phase. A total of 1230 patients were enrolled in Phase II trials. The 

results of three trials were also promising. The surrogate endpoints, hematologic 

and cytogenetic response rates, also indicated that imatinib was likely to have 

clinical benefits.   
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Clinical Trial-Phase III (1
st
 Line CML Therapy) 

 

    In June 2000, one Phase III clinical trial was conducted to explore the 

efficacy of imatinib in previously untreated CML patients in chronic phase, which 

if approved would make imatinib a first-line drug. In this study, 1106 patients 

were enrolled and the cytogenetic and hematologic responses of patients showed 

positive feedback. Only minor toxicity was observed.  

 

Clinical Trial-Phase II (kit
+
 GIST) 

 

    Gastrointestinal stromal tumor (GIST) is a mesenchymal tumor in stomach 

and small intestine.
101

 GIST is classified into two type accordingly to their 

pathology, abnormal platelet-derived growth factor receptor alpha or abnormal in 

KIT. KIT is a tyrosine kinase protein produced by a proto-oncogene c-kit. 

Mutation in such protein leads to cell growth and thus cancer development. 

Imatinib was found to inhibit KIT activity and thus was evaluated for its 

treatment potential in a Phase II trial.
102

 The trial started in July 2000 and ended 

in April 2001. 147 patients with metastatic of unresectable GIST were enrolled. 

The result of the trial was encouraging.  

 

4.3 Regulatory Process of Drug Approval 

 

NDA submission and Approval (2
nd

 Line CML Therapy) 

 

    In February 27, 2001, based on USFDA's feedback on the three Phase II trial 

data, Novartis filed #21-335 NDA of Imatinib to treat CML in all three stages 

after IFN-α treatment failed, which made it a second-line drug to CML. In March 

26, 2001, the USFDA granted a priority review to #21-225 NDA and approved 
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the indication after a surprising 45 days on May 10, 2001. The approval came 

with a commitment to continue current trials and establish new trials.
103

  

 

sNDA submission and Approval (kit
+
 GIST) 

 

    #21-335 supplemental NDA (sNDA) was submitted on October 6, 2001 

based on the B2222 Phase II trial. The approval letter of such indication was 

issued on February 1, 2002 together with commitments required for accelerated 

approval of imatinib for GIST patients.  

 

sNDA submission and Approval (1
st
 Line CML Therapy) 

 

     #21-335 sNDA seeking approval of imatinib for first-line use in CML 

patients was filed based on the Phase III clinical study. The sNDA was approved 

on June 28, 2002 under accelerated approval process 

 

New NDA submission and Approval (All indications as in #21-335) 

 

    In December 13, 2002, Novartis filed a new NDA (#21-588) changing the 

original capsule formulation into tablets and claiming all indications approved for 

imatinib capsule in #21=335 NDA and sNDAs. The new NDA was approved on 

April 18, 2003.  

 

sNDA submission and Approval (Pediatric 2
nd

 Line CML Therapy) 

 

    April 23, 2003, Novartis filed an sNDA to both #21-335 and #21-588 NDAs 

seeking approval of imatinib in treating CML pediatric patients who has 

recurrence after stem cell transplant or who are resistant to interferon treatment. 

Approval was granted on May 20, 2003.  
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Chaper 5： The Patent Deployment of Gleevec in The 

United States 

5.1 Define Scope of Analysis 

 

    In order to define the scope of analysis, which is the list of patents to be 

analyzed, two different patent search strategies are used. The results of two 

different search strategies will be pulled together in order to obtain the most 

comprehensive scope. The two concepts of patent search are listed below. 

 

1. Patent search based on technological terms; 

2. Patent search based on inventors. 

 

    The official website of United State Patent & Trademark Office (USPTO) 

Full-text and Image Database is the database used and thus only granted patents 

are searched. The scope of protection provided in a patent is the claims. For a 

pending application, the claim is still subject to change and is usually very 

different from its granted version. It is of no use to analyze uncertain claim scope, 

therefore only the granted patents with certain and fixed claim scope are 

employed in this study. Patent search queries and details are shown in Table 1. 

 

  

Table 1: Patent Search History 

Source: Organized and searched by this study 

Search

Category
Keyword Used Quantity Reviewd

Date of

Search
Database

Inventors

Buchdunger; Elisabeth; Capdeville;

Renaud; Demetri; George Daniel;

Dimitrijevic; Sasa; Druker; Brian Jay;

Fletcher; Jonathan A.; Heinrich;

Michael C.; Joensuu; Heikki;

Silberman; Sandra Leta; Tuveson;

David; Wang Yanfeng; Paul Manley

80 34 2014/5/12

Technology

and Patentee

imatinib, gleevec, glivec, STI571,

Novartis, ciba, geigy, sandoz
35 11 2014/5/22

USPTO

Granted

Patents

Total 40*

* There is no duplicate patent (with same patent number) in the final total 40 patents.
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    Two different patent search strategies will be discussed separately below. 

The technology terms are the trademarks, generic names, code names in R&D, 

and chemical names of the drug Imatinib. Chemical names are very general terms 

and many patents irrelevant to Gleevec are included to give more than thousands 

of hits (data not shown). In addition, chemical name of Imatinib (Gleevec) can 

also be named in different ways. For example, 

N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-4-(4-methyl-pipera

zin-1-ylmethyl)-benzamide, 

4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidin

yl]amino]-phenyl] benzamide, and 

N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyr

idyl)-2-pyrimidine-amine are literally different but are actually all the same and 

are the chemical names of Imatinib. Therefore, it would be impractical to use 

chemical name to search Gleevec-related patents. Instead, trademarks, code name 

in R&D, and generic names of Gleevec are used.  

 

    The results of using chemical names to search patents still gave a large 

number of hits (search history not shown in Table 1). A preliminary review of 

these patents showed that most of them are not relevant to the study. Gleevec is 

either a similar drug cited in those patents or cited as a comparison to the actual 

claimed inventions in experiments. Thus, in order to narrow down the scope of 

analysis, patent owner/assignee limitation is added. Gleevec is known to be 

studied and developed by Novartis, which was previously Ciba Geigy and Sandoz. 

All three companies are used as the keywords in the patent applicant limitation 

query. The search result of technological term is 35 granted US utility patents. 

Within these 35 patents, there are still unrelated patents. A preliminary review on 

the titles, abstracts and claims of patents is carried out to determine whether the 

patents are relevant. After preliminary review, the final result of the analysis 

scope from technological keywords is 11 patents. 
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    Every patent needs at least one inventor in order to be granted. Inventor 

keywords are widely used when the technology is specific, such as in this case. At 

the beginning, the inventors of Imatinib are identified by a) inventors of patents 

listed in orange book
104

, and b) academic papers. Relevant inventors are searched 

as in Table 1. The search result of inventor keywords is 80. After reviewing the 

abstracts and the titles of each of the 80 patents searched, 34 patents are 

determined to be relevant to the scope of analysis.  

 

    Therefore, taking the results from technological and inventor keyword 

searches together, a total number of 40 patents will be the final scope of analysis 

of this study. It is to be noted that 11 patents from technological keyword and 34 

from inventor keyword give only 40, instead of 45, because there are duplicates 

in the searches. The 40 patents are listed in Table 2 below. 

 

                                                 
104

 Orange book is the publication, Approved Drug Products with Therapeutic Equivalence Evaluations, 

which identifies drug products approved on the basis of safety and effectiveness by the FDA. Patent 
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Table 2: Patent List of the Scope of the Analysis 

 

 

Patent No. Title Abstract Issued Date Application Date Inventor Original Assignee

US5521184
Pyrimidine derivatives and processes

for the preparation thereof

There are described N-phenyl-2-pyrimidine-amine derivatives of formula I ##STR1##

wherein R.sub.1 is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-

substituted phenyl wherein the amino group in each case is free, alkylated or acylated,

1H-indolyl or 1H-imidazolyl bonded at a five-membered ring carbon atom, or

unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom and

unsubstituted or substituted at the nitrogen atom by oxygen, R.sup.2, R.sup.3, R.sup.9,

X, Y, n and R.sup.10 are defined in claim 1 These compounds can be used, for example,

in the therapy of tumoral diseases.

1996/05/28 1994/04/28 Zimmermann; Jurg Ciba-Geigy Corporation

US5705502

Pharmacologically active

pyrimidineamine derivatives and

processes for the preparation thereof

Described are N-phenyl-2-pyrimidineamine derivatives of formula I ##STR1## wherein

R.sub.1 is a substituted cyclic radical, the cyclic radical being bonded at a ring carbon

atom in each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl,

pyrimidinyl, pyridazinyl and imidazolyl, and the substituents of the above-mentioned

cyclic radical being selected from one or more of the groups halogen, cyano, carbamoyl,

--C(.dbd.O)--OR.sub.3, --C(.dbd.O)--R.sub.4, --SO.sub.2 --N(R.sub.5)--R.sub.6, --

N(R.sub.7)--R.sub.8, --OR.sub.9 and fluorine-substituted lower alkyl, wherein R.sub.3,

R.sub.4, R.sub.5, R.sub.6, R.sub.7, R.sub.8 and R.sub.9 are each independently of the

others hydrogen or lower alkyl that is unsubstituted or substituted by mono- or di-lower

alkylamino; and R.sub.2 is selected from halogen, cyano, carbamoyl, --C(.dbd.O)--

OR.sub.10, --C(.dbd.O)--R.sub.11, --SO.sub.2 --N(R.sub.12)--R.sub.13, --N(R.sub.14)--

R.sub.15, --OR.sub.16 and fluorine-substituted lower alkyl, wherein R.sub.10, R.sub.11,

R.sub.12, R.sub.13, R.sub.14, R.sub.15 and R.sub.16 are each independently of the

others hydrogen or lower alkyl that is unsubstituted or substituted by mono- or di-lower

alkylamino. Those compounds can be used, for example, in the treatment of tumour

diseases.

1998/01/06 1995/05/31 Zimmermann; Jurg Novartis Corporation

US5728708

Pharmacologically active pyridine

derivatives and processes for the

preparation thereof

N-phenyl-2-pyrimidineamine derivatives of formula I ##STR1## wherein the substituents

are as defined in claim 1 and the derivatives of formula I can be used, for example, in the

treatment of tumour diseases. 1998/03/17 1995/05/31 Zimmermann; Jurg Novartis Corporation

US6894051

Crystal modification of a N-phenyl-

2-pyrimidineamine derivative,

processes for its manufacture and its

use

The invention relates to a new crystalline form of the methanesulfonic acid addition salt

of 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2 -

ylamino)phenyl]benzamide of formula 1, which may be used for example for tumor

therapy.

2005/05/17 2000/01/18
Zimmermann; Jurg; Sutter; Bertrand; Burger;

Hans Michael
Novartis AG

US6958335
Treatment of gastrointestinal stromal

tumors

4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-

ylamino)phenyl]-benzamide of the formula I ##STR1## or a pharmaceutically acceptable

salt thereof can be used in the treatment of gastrointestinal stromal tumours.

2005/10/25 2003/08/11

Buchdunger; Elisabeth; Capdeville; Renaud;

Demetri; George Daniel; Dimitrijevic; Sasa;

Druker; Brian Jay; Fletcher; Jonathan A.;

Heinrich; Michael C.; Joensuu; Heikki;

Silberman; Sandra Leta; Tuveson; David

Novartis AG; Dana-

Farber Cancer Institute,

Inc.; Oregon Health &

Science University
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US7081532
N-phenyl-2-pyrimidine-amine

derivatives

The invention relates to N-phenyl-2-pyrimidine-amine derivatives of formula (I)

##STR00001## wherein the substituents are defined as in the description, to processes

for the preparation thereof, to medicaments comprising those compounds, and the use

thereof in the preparation of pharmaceutical compositions for the therapeutic treatment

of warm-blooded animals, including humans.

2006/07/25 2001/09/11

Buerger; Hans M; Caravatti; Giorgio;

Zimmermann; Juerg; Manley; Paul W;

Breitenstein; Werner; Cudd; Margaret A

Novartis AG

US7312216
N-phenyl-2-pyrimidine-amine

derivatives

The invention relates to N-phenyl-2-pyrimidine-amine derivatives of formula I

##STR00001## wherein the substituents are defined as indicated in the description, to

processes for the preparation thereof, to medicaments comprising those compounds,

and to the use thereof in the preparation of pharmaceutical compositions for the

therapeutic treatment of warm-blooded animals, including humans.

2007/12/25 2006/06/07

Buerger; Hans M; Caravatti; Giorgio;

Zimmermann; Uerg; Manley; Paul W;

Breitenstein; Werner; Cudd; Margaret A

Novartis AG

US7329661
N-phenyl-3-pyrimidine-amine

derivatives

The invention relates to N-phenyl-2-pyrimidine-amine derivatives of formula I

##STR00001## wherein the substituents are defined as indicated in the description, to

processes for the preparation thereof, to medicaments comprising those compounds,

and to the use thereof in the preparation of pharmaceutical compositions for the

therapeutic treatment of warm-blooded animals, including humans.

2008/02/12 2007/07/26

Buerger; Hans Michael; Caravatti; Giorgio;

Zimmerman; Juerg; Manley; Paul William;

Breitenstein; Werner; Cudd; Margaret Amelia

Novartis AG

US7456283
N-phenyl-2-pyrimidine-amine

derivatives

The present invention relates to novel amides and a process for preparing these amides.

2008/11/25 2003/02/06

Loiseleur; Olivier; Kaufmann; Daniel; Abel;

Stephan; Burger; Hans Michael; Meisenbach;

Mark; Schmitz; Beat; Sedelmeier; Gottfried

Novartis AG

US7544799

Crystal modification of a N-phenyl-

2-pyrimidineamine derivative,

processes for its manufacture and its

use

The invention relates to a new crystalline form of the methanesulfonic acid addition salt

of 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-- 2-

ylamino)phenyl]-benzamide of formula 1, which may be used for example for tumour

therapy. ##STR00001##

2009/06/09 2006/09/05
Zimmermann; Jurg; Sutter; Bertrand; Burger;

Hans M
Novartis AG

US7557105
N-oxides of N-phenyl-2-pyrimidine-

amine derivatives

The invention relates to N-phenyl-2-pyrimidine-amine derivatives in which at least one

nitrogen atom carries an oxygen atom to form the corresponding N-oxides, to processes

for the preparation thereof, to pharmaceutical compositions comprising those

compounds, and to the use thereof in the preparation of pharmaceutical compositions for

the therapeutic treatment of warm-blooded animals, including humans.

2009/07/07 2003/01/22

Bornsen; Klaus Olaf; End; Peter; Gross;

Gerhard; Pfaar; Ulrike; Manley; Paul William;

Zimmermann; Jurg

Novartis AG

US7579467
N-phenyl-2-pyrimidine-amine

derivatives

The present invention relates to novel amides and a process for preparing these amides.

2009/08/25 2007/08/28

Loiseleur; Olivier; Kaufmann; Daniel; Abel;

Stephan; Burger; Hans Michael; Meisenbach;

Mark; Schmitz; Beat; Sedelmeier; Gottfried

Novartis AG

US7655669
Pyrimidineamide derivatives and the

use thereof

The invention relates to novel substituted N-(3-benzoylaminophenyl)-4-pyridyl-2-

pyrimidinamine derivatives, processes for the preparation thereof, pharmaceutical

compositions containing same, the use thereof optionally in combination with one or

more other pharmaceutically active compounds for the therapy of a disease which

responds to an inhibition of protein kinase activity, especially a neoplastic disease, and a

method for the treatment of such a disease.

2010/02/02 2003/09/26
Manley; Paul William; Breitenstein; Werner;

Jacob; Sandra; Furet; Pascal
Novartis AG
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US7723339

Combination comprising a signal

transduction inhibitor and an

epothilone derivative

The present invention relates to a combination comprising N-{5-[4-(4-methyl-piperazino-

methyl) -benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine and an

epothiione derivative; pharmaceutical composition comprising said combination; method

of treatment comprising said combination; and commercial packages comprising said

combination.

2010/05/25 2002/02/26

Brandt; Ralf; Buchdunger; Elisabeth; Heldin;

Carl-Henrik; Ostman; Arne; Pietras; Kristian;

O'Reilly; Terence; Rothermel; John D; Traxler;

Peter; Wartmann; Markus

Novartis AG

US7767688

Combination of

pyrimidylaminobenzamide

compounds and imatinib for treating

gastrointestinal stromal tumours

The invention provides a pharmaceutical combination comprising: a) a

pyrimidylaminobenzamide compound, and b) imatinib. and a method for treating or

preventing a proliferative disease, especially GIST, using such a combination.
2010/08/03 2006/06/02

Alland; Leila; Manley; Paul W; Mestan;

Juergen
Novartis AG

US7816359
N-phenyl-2-pyrimidine-amine

derivatives

The present invention relates to novel amides and a process for preparing these amides.

2010/10/19 2007/08/28

Loiseleur; Olivier; Kaufmann; Daniel; Abel;

Stephan; Burger; Hans Michael; Meisenbach;

Mark; Schmitz; Beat; Sedelmeier; Gottfried

Novartis AG

US7825247
N-phenyl-2-pyrimidine-amine

derivatives

The present invention relates to novel amides and a process for preparing these amides.

2010/11/02 2007/08/28

Loiseleur; Olivier; Kaufmann; Daniel; Abel;

Stephan; Burger; Hans Michael; Meisenbach;

Mark; Schmitz; Beat; Sedelmeier; Gottfried

Novartis AG

US7879860
Delta and epsilon crystal forms of

Imatinib mesylate

The invention relates to the delta and epsilon crystal form of the methanesulfonic acid

addition salt of 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-(pyridin-3-yl)pyrimidin- -

2 -ylamino)phenyl]-benzamide (the compound of formula I, see below), certain

processes for their preparation, pharmaceutical compositions containing these crystal

forms, and their use in diagnostic methods or for the therapeutic treatment of warm-

blooded animals, and their use as an intermediate or for the preparation of

pharmaceutical preparations for use in diagnostic methods or for the therapeutic

treatment of warm-blooded animals, especially humans.

2011/02/01 2006/08/24 Mutz; Michael Novartis AG

US7879868

Use of imatinib (glivec,sti-571) to

inhibit breast cancer resistance

protein (BCRP)-mediated resistance

to therapeutic agents

The present invention relates to the use of imatinib of the following formula

##STR00001## or a pharmaceutically acceptable salt thereof, for the preparation of a

medicament for the treatment of a cancer that expresses breast cancer resistant protein

(BCRP) in a human subject in need of such a treatment. 2011/02/01 2003/10/10 Houghton; Peter J.; Traxler; Peter Novartis AG

US7893076
Crystalline form F of Imatinib

mesylate

The invention relates to the F-crystal form, G-crystal form, H-crystal form, I-crystal form

and K-crystal form of the methanesulfonic acid addition salt of 4-(4-methylpiperazin-1-

ylmethyl)-N-[4-methyl-3-(4-(pyridin-3-yl)pyrimidin- -2-ylamino)phenyl]-benzamide, certain

processes for their preparation, pharmaceutical compositions containing these crystal

forms, their use in diagnostic methods or for the therapeutic treatment of warm-blooded

animals, and their use as an intermediate or for the preparation of pharmaceutical

preparations for use in diagnostic methods or for the therapeutic treatment of warm-

blooded animals, especially humans.

2011/02/22 2006/11/23 Mutz; Michael
Novartis AG; Novartis

Pharma GmbH
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US7956053 Inhibitors of tyrosine kinases

The invention relates to compounds of formula ##STR00001## wherein the substituents

R1, R2 and R4 have the meaning as set forth and explained in the description of the

invention, to processes for the preparation of these compounds, pharmaceutical

compositions containing same, the use thereof optionally in combination with one or

more other pharmaceutically active compounds for the therapy of a disease which

responds to an inhibition of protein kinase activity, especially a neoplastic disease, in

particular leukaemia, and a method for the treatment of such a disease.

2011/06/07 2009/06/22
Breitenstein; Werner; Furet; Pascal; Jacob;

Sandra; Manley; Paul W
Novartis AG

US8017621 Inhibitors of the mutant form of kit

The present invention relates to the treatment of KIT dependent diseases that are

characterized by a mutant form of KIT whereby the mutant KIT is identified and an

appropriate inhibitor of the mutant KIT selected form midostaurin, vatalanib and

compound A is administered. ##STR00001##
2011/09/13 2004/11/17 Buchdunger; Elisabeth; Fabbro; Doriano Novartis AG

US8026247 Bicyclic amides as kinase inhibitors

The invention relates to compounds of formula (I) and their use in the treatment of the

animal or human body, to pharmaceutical compositions comprising a compound of

formula I and to the use of a compound of formula I for the preparation of

pharmaceutical compositions for use in the treatment of protein kinase dependent

diseases, especially of proliferative diseases, such as in particular tumour diseases.

2008/11/20 2005/09/14

Guido Bold; Hans-Georg Capraro; Giorgio

Caravatti; Andreas Floersheimer; Pascal Furet;

Paul W. Manley; Andrea Vaupel

Novartis AG

US8093259

4-methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]amino]-N-[5-(4-methyl-

1H-imidaz- ol-1-yl)-3-

(trifluoromethyl)phenyl]-benzamide

for treatment of melanoma

The present invention relates to the use of pyrimidylaminobenzamide compounds for the

preparation of a drug for the treatment of diseases that respond to modulation of Ephrin

receptor kinase, especially EphB4, activity, especially for the curative and/or prophylactic

treatment of proliferative diseases, and to a method of treating diseases that respond to

modulation of kinase activity, especially Ephrin receptor kinase activity.
2012/01/10 2007/05/23

Manley; Paul W; Martiny-Baron; Georg;

Mestan; Juergen
Novartis AG

US8124611 Inhibitors of the mutant form of kit

The present invention relates to the treatment of KIT dependent diseases that are

characterized by a mutant form of KIT whereby the mutant KIT is identified and an

appropriate inhibitor of the mutant KIT is administered. 2012/02/28 2010/02/04 Buchdunger; Elisabeth; Fabbro; Doriano Novartis AG

US8163904

Salts of 4-methyl-N-[3-(4-methyl-

imidazol-1-yl)-5-trifluoromethyl-

phenyl]-- 3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-Benzamide

Salts of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]- -3-(4-pyridin-3-

yl-pyrimidin-2-ylamino)-benzamide are prepared by various processes.

2012/04/24 2006/07/18

Manley; Paul W; Shieh; Wen-Chung; Sutton;

Paul Allen; Karpinski; Piotr H; Wu; Raeann;

Monnier; Stephanie; Brozio; Jorg

Novartis AG; Novartis

Pharma GmbH

US8198289
Crystal form H imatinib mesylate for

pharmaceutical use

The invention relates to particular crystal forms of the methanesulfonic acid addition salt

of 4-(4 -methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-y-

lamino)phenyl]-benzamide, ##STR00001## certain processes for their preparation,

pharmaceutical compositions containing these crystal forms, and their use in diagnostic

methods or, preferably, for the therapeutic treatment of warm-blooded animals,

especially humans, and their use as an intermediate or for the preparation of

pharmaceutical preparations for use in diagnostic methods or, preferably, for the

therapeutic treatment of warm-blooded animals, especially humans.

2012/06/12 2011/01/14 Mutz; Michael
Novartis AG; Novartis

Pharma GmbH
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US8343984

Crystalline forms of 4-methyl-N-[3-

(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyr-

idin-3-yl-pyrimidin-2-ylamino)-

benzamide

Polymorphic forms of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-

(4-pyr- idin-3-yl-pyrimidin-2-ylamino)-benzamide free base and salts thereof are prepared

by various processes.

2013/01/01 2006/07/18

Manley; Paul W; Shieh; Wen-Chung; Sutton;

Paul Allen; Karpinski; Piotr "Peter" H; Wu;

Raeann; Monnier; Stephanie M.; Brozio; Jorg

Novartis AG; Novartis

Pharma GmbH

US8389537

Salts of 4-methyl N-[3-(4-methyl-

imidazol-1-yl)-5-trifluoromethyl-

phenyl]-3-(4-pyridin-3-yl- -

pyrimidin-2-ylamino)-benzamide

Salts of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]- -3-(4-pyridin-3-

yl-pyrimidin-2-ylamino)-benzamide are prepared by various processes.

2013/03/05 2012/03/13

Manley; Paul W; Shieh; Wen-Chung; Sutton;

Paul Allen; Karpinski; Piotr H; Wu; Raeann;

Monnier; Stephanie; Brozio; Jorg

Novartis AG

US8415363

Crystalline forms of 4-methyl-N-[3-

(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyr-

idin-3-yl-pyrimidin-2-ylamino)-

benzamide

Crystalline forms of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-

pyr- idin-3-yl-pyrimidin-2-ylamino)-benzamide free base and salts thereof are prepared

by various processes.

2013/04/09 2012/08/03

Manley; Paul W; Shieh; Wen-Chung; Sutton;

Paul Allen; Karpinski; Piotr "Peter" H; Wu;

Raeann R; Monnier; Stephanie M; Brozio; Jorg

Novartis AG

US8507515
Crystalline form G of imatinib

mesylate

Crystalline forms of imatinib mesylate (F, G, H, I and K) and their respective

characterization are disclosed. 2013/08/13 2011/07/15 Mutz; Michael Novartis AG

US8513256

Salt forms of 4-(4-methylpiperazin-

1-ylmethyl)-N-[4-methyl-3-(4-

pyridin-3-yl)pyrimidin-- 2-

ylamino)phenyl]-benzamide

The present invention relates to acid addition salts of 4-[(4-methyl-1-piperazinyl)methyl]-

N-[4-methyl-3-[[4-(3-pyridinyl)-2-pyri- midinyl]amino]phenyl]-benzamide, which are

selected from the group consisting of a tartrate salt, such as a (D)(-) tartrate salt or a

(L)(+) tartrate salt, a hydrochloride salt, a citrate salt, a malate salt, a fumarate salt, a

succinate salt, a benzoate salt, a benzenesulfonate salt, a pamoate salt, a formate salt,

a malonate salt, a 1,5-naphthalenedisulfonate salt, a salicylate salt, a

cyclohexanesulfamate salt, a lactate salt, a mandelate salt, aq glutarate salt, an adipate

salt, a squarate salt, a vanillate salt, an oxaloacetate salt, an ascorbate salt and a sulfate

salt.

2013/08/20 2012/02/08
Burger; Hans Michael; Manley; Paul William;

Mutz; Michael
Novartis AG

US8580806

Salts of 4-methyl N-[3-(4-methyl-

imidazol-1-yl)-5-trifluoromethyl-

phenyl]-3-(4-pyridin-3-yl- -

pyrimidin-2-ylamino)-benzamide

Salts of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]- -3-(4-pyridin-3-

yl-pyrimidin-2-ylamino)-benzamide are prepared by various processes.

2013/11/12 2013/01/22

Manley; Paul W; Shieh; Wen-Chung; Sutton;

Paul Allen; Karpinski; Piotr H; Wu; Raeann;

Monnier; Stephanie; Brozio; Jorg

Novartis AG

US8592440
Crystalline form I of imatinib

mesylate

Crystalline forms of imatinib mesylate (F, G, H, I and K) and their respective

characterizations are disclosed. 2013/11/26 2011/07/15 Mutz; Michael Novartis AG
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Source: Compiled by this study

US8604045

Pyrimidylaminobenzamide

derivatives for treatment of

neurofibromatosis

The present invention relates to the use of pyrimidylaminobenzamide derivatives for the

preparation of a drug for the treatment of non-cancerous, benign brain tumors, especially

for the curative and/or prophylactic treatment of NF, and to a method of treating non-

cancerous, benign brain tumors, especially for the curative and/or prophylactic treatment

of NF.

2013/12/10 2012/12/05 Manley; Paul W. Novartis AG

US8633213
Crystalline form F of imatinib

mesylate

Crystalline forms of imatinib mesylate (F, G, H, I and K) and their respective

characterization are disclosed.
2014/01/21 2012/05/15 Mutz; Michael Novartis AG

US8653093

Combination of

pyrimidylaminobenzamide

compounds and imatinib for treating

or preventing proliferative diseases

The invention provides a pharmaceutical combination comprising: a) a

pyrimidylaminobenzamide compound, and b) imatinib. and a method for treating or

preventing a proliferative disease, especially GIST, using such a combination.
2014/02/18 2010/04/02

Alland; Leila; Manley; Paul W; Mestan;

Juergen
Novartis AG

US8673930
Pyrimidylaminobenzamide

derivatives for systemic mastocytosis

The present invention relates to the use of pyrimidylaminobenzamide derivatives for the

preparation of a drug for the treatment of systemic mastocytosis.

2014/03/18 2010/04/29
Alland; Leila; Fabbro; Doriano; Mestan;

Jurgen; Manley; Paul W
Novartis AG

US8697702

Method of optimizing the treatment

of Philadelphia-positive leukemia

with imatinib mesylate

The present invention relates to a method of treating Philadelphia-positive leukemia (Ph+

leukemia), in a particular chronic myeloid leukemia (CML), in a human patient

population. More specifically, the present invention pertains to a method of treating Ph+

leukemia, such as CML or Phi+ ALL, in a human patient suffering from Ph+ leukemia

comprising the steps of (a) administering a predetermined fixed amount of Imatinib as a

free base or in the form of a pharmaceutically acceptable salt thereof to the human

patient, (b) collecting at least one blood sample from the patient, e.g. within the first 12

months of treatment, (c) determining the plasma trough level (Cmin) of Imatinib, (d)

determining the OCT-1 Activity in the blood sample, and (e) adjusting the dose of

Imatinib applied to the individual patient in a manner that an Imatinib Cmin value is

achieved in the patient of at least 800 ng/mL, if in step (c) an Imatinib Cmin value of less

than 800 ng/mL is found and in step (d) an OCT-1 Activity is found below 6.0 to 10.0

ng/200,000 cells.

2014/04/15 2009/11/30
Wang; Yanfeng; Kalebic; Thea; Hughes;

Timothy P; White; Deborah

Novartis AG; Medvet

Science Pty Ltd

USRE43932

Crystal modification of a N-phenyl-

2-pyrimidineamine derivative,

processes for its manufacture and its

use

The invention relates to a new crystalline form of the methanesulfonic acid addition salt

of 4-(4-methylpiperazin-1-yl-methyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin- -2-

ylamino)phenyl]-benzamide of formula I, which may be used for example for tumour

therapy. ##STR00001## 2013/01/15 2011/09/21
Zimmermann; Juerg; Sutter; Bertrand; Buerger;

Hans Michael
Novartis AG
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    One would understand that no patent search is completely comprehensive, 

which, in this case, not all Gleevec-related patents are included in this study. 

Several examples are shown here to illustrate the possibility of relevant patents 

not included in this study. Patent claims might recite a bigger scope using 

Markush-type language
105

 to include Gleevec while not identifying any specific 

terms that are used in the patent search. Patents originally belonged to other 

patentees and later on assigned to Novartis or the related might not be included in 

the study. However, this type of patent is unlikely to happen since Gleevec was 

developed inside Novartis (originally, Ciba Geigy) from the scratch. Therefore, as 

stated in Chapter 1.4, these are the limitation to be borne in mind when 

interpreting the data.  

 

 

5.2 Analysis Method & Tool 

 

5.2.1 Software Tool 

    A software, AIPS
106

, is used in this study. AIPS provides multiple 

integrated functions including establishing projects and folder, searching the 

United States, China, Japan, Taiwan, Korea, Europe and PCT applications or 

patents, downloading searched patents, classifying and organizing patents, 

analyzing patent rights and generating different kinds of statistic charts and 

matrixes.  

 

5.2.2 Tree Diagram Establishment 

    Any patent claim can be divided into a preamble and a body. The 

preamble represents the subject matter of the invention to be protected by the 

patent, whereas the body identify the technologies used in that specific 

                                                 
105

 Markush type claims, accordingly to MPEP 803.02, recites alternatives in a format such as 

"selected from the group consisting of A, B and C." 
106

 Supra note 17. 
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subject matter. To make an analogy, the preamble is the product to be 

protected while the body is the technologies such as the material used, the 

manufacturing process used or the particular use of the product. A product 

can be dissected into several different parts, and these parts can be organized 

in a mutually exclusive and collectively exhaustive way and applied in a tree 

diagram, so is the technologies used in the product.  

 

    In order to make sure that all preambles and technologies in the patents 

to be analyzed can be categorized in to the tree diagram, a prior analysis of 

all patents are conducted. The prior analysis of the patent claims are shown in

Appendix II. Details of the preamble tree and body tree are described below. 

 

    In a pharmaceutical patent, the patent eligible subject matters include 

not only the drug product and the substance but also the method of treatment 

and the process of synthesis of manufacturing. The three subject matters can 

all be spotted in the preambles of the patents. Therefore, not only the 

physical drug product is analyzed as mentioned above, the method and the 

process are also analyzed and are put into the tree diagram.  

 

    As illustrated in Figure 4 below, Gleevec can be dissected into the 

pharmaceutical composition, the method and the process. The pharmaceutical 

composition can further be expanded into active pharmaceutical ingredient 

(API) and inactive ingredient. API can be interpreted in two way, the 

chemical formula and the chemical forms. Chemical forms can be divided 

into crystalline form and salt form while chemical formula can be divided 

into Imatinib and the chemicals similar to Imatinib.  
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Figure 4: Preamble Tree Diagram 

Source: Analyzed and compiled by this study 

 

    It is to be noted that in fact inactive ingredient can be further divided 

into several other compositions, such as excipients, diluents, pharmaceutical 

carriers. However, in this case, it is not further divided because a) the 

selection of inactive ingredient, compared to finding a new chemical 

compound, is a relatively mature knowledge, b) these inactive ingredients are 

commonly used and are usually not the core invention of Gleevec, and c) 

none of the patents within the scope of analysis claimed the inactive 

ingredients as the core inventions.  

 

    Each drug product needs a customized drug tree diagram. Some 

inventions may focus on the chemical structure because the chemical is a 

breakthrough whereas some may focus on the formulation of the drug 

product due to the low solubility of the API. The same goes to the body tree 

diagram. 

 

    Based on the preamble tree diagram and patents analyzed, the 

corresponding body tree diagram is depicted. The technology tree diagram is 

used to categorize the patented technology used in Gleevec. The body tree, or 

called technology tree, can be divided into five categories, Material, 

Composition Ratio, Process, Method, and Treatment of Mechanism as 

illustrated blow.  
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Figure 5: Body Tree Diagram 

Source: Analyzed and compiled by this study 

 

Material 

    First, the material used in Gleevec can be divided into the drug 

composition and the materials used in the process of preparation. Material 

used in the drug composition further includes the API and other ingredients. 

The material of API includes Imatinib, Imatinib derivatives and the 

metabolites of chemicals. Moreover, for each of the above material of API, 

there can be different salt forms and crystalline forms. Other ingredients are 

usually pharmaceutical carriers which may include excipients and diluents. 

 

Composition Ratio 

    Second, it is also found that some patents claim different composition 

ratio between plural ingredients. This type of invention is different from 

merely reciting a mixture of ingredients (as in drug composition invention) 

and is thus given a technology node. 

 

Process 

    Third, the process of preparation or the process of the synthesis of the 
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chemicals are the core inventions in some patents. The difference between 

the process stated in the preamble and the body is that in the preamble the 

process is only a subject matter while in the body the process is a limitation 

of claim scope. The process recited in the body usually contains descriptions 

of steps and materials.  

 

Method 

    Fourth, the method of treatment can be categorized into monotherapy, 

combination therapy and the regiment of the therapy according to the 

analyzed patents.  

 

Treatment Mechanism 

    The last, its found that some patents described the mechanism of the 

treatment of the compound in the body as one of the limitation in the claim. 

For example, a patent may claim a specific chemical compound which is 

capable of inhibiting certain protease in a cell.  

 

    One specific tree diagram which is used in biotech/pharma products is a 

function tree diagram. Generally, a chemical compound invention is 

accompanied with an invention of uses of that particular compound. In a 

pharmaceutical patent, an invented use of technology or a product is a 

"method-of-treating" or "use" or "method-of-use" patent. In such patents, the 

use of the drug is called a functional statement in a patent. The function tree 

diagram is designed according to the statements in the claims. As previously 

stated, the tree diagrams are generated based on a prior analysis on the 

patents (see Table 2), and so is the function tree diagram. During the analysis 

of the functional statements, they appear both in the preamble and the body 

of a claim. Therefore, a same tree structure is drawn in both preamble and 

body while both are under the function tree diagram. All listed names of 

diseases are collected from the claims and are used to establish the function 
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tree diagram as illustrated in Figure 6. 

 

 
Figure 6: Function Tree Diagram 

Source: Analyzed and compiled by this study 

 

 

5.2.3 Definition of Patent Preamble Tree Diagram 

    In order to have a consistent criteria to analyze and categorize the 

patents, each node is given a definition, which is recorded in Table 3 below. 
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Table 3: Definition of Nodes in Preamble Tree Diagram 

Source: Researched and compiled by this study 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Node Definition

Pharmaceutical Composition A drug composition.

API An active pharmaceutical ingredient

API Form
A certain form of API, such as any of the

follwing crystalline forms and slat forms.

Crystalline Form A crystalline form of a material

Salt Form A salt form of a material

API Chemical
A chemical strcuture or a chemical

compound which is the API used in the

Imatinib Imatinib and all same synonyms

Other Pyrimidine Derivatives

A chemical having a similar backbone

(pyrimidine) as Imatinib but does not

include Imatinib

Inactive Ingredient

Inactive ingredients of the drug including

but not limited to the following excipeints

and carriers

Excipient Excipients of the drugs

Carrier Carriers of the drugs

Method of Treatment Method of treating certain diseases

Method of Administering Method of administering drugs into pateints

Process of Preparation
Process of preparation of any of the above

mentioned material
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5.2.4 Definition of Patent Body Tree Diagram 

    All nodes in the body tree diagram are defined as below. 
Table 4: Definition of Nodes in Body Tree Diagram 

Source: Researched and compiled by this study

 

Definition

The material used in the composition. The composition may comprise any of

the following nodes.

The material used in the composition of the drug. If in the claim, there are too

many technical features or core inventions, the claim can be categorized in this

node. If the claim is overall too vague to decide its core inventions or tehcnical

features but is clearly about a drug composition, it can also be categorized in

this node.

The material of the API used in the drug composition. API is the active

pharmaceutical ingredients and include Imatinib, Imatinib derivatives and

metabolites of both. The material here means the structur or the classification

of the compound. If the compounds specified in a claim include both Imatinib

and its derivatives, the claim is classified in this node. If the claim includes any

two of the Imatinib, Imatinib derivitives and metabolites of both, it is classified

in this node.

Imatinib and its structure

Any salt form of Imatinib

Any crystalline form of Imatinib

Other pyrimidine derivative without Imatinib

Any salt form of other pyrimidine derivative

Any crystalline form of other pyrimidine derivative

Metabolites of both imatinib and other pyrimidine derivative

The pharmaceutical carriers used in the drug composition. The carrier may

include Binders and Fillers, Flavors, Super-disintegrants, Colors, Coatings,

Sweeteners, Preservatives, Glidants, Lubricants, Anti-adherents, and Others

Materials other than in the other nodes and are used in the manufacturing,

preparation and synthesis.

If there is a specific ratio of the combination of any of the materials specified in

this tree diagram and/or any other not specified, it is categorized in this node.

Synthesis of a chemical, prepartion of a composition and manufacturing of the

a drug is categorized in this node.

If a claim specifies any combination of monotherapy, combination therapy and

treatment regimen, it is categorized in this node.

If the API is clearly specified in a claim to be uses alone without other API, the

claim is categorized in this node.

If the API is used in combiantion with other API in a treatment, it is categorized

in this node. For exmaple, Imatinib is used with any other tyrosine kinase

inhibitor to treat a disease.

A treatment regimen

If a claim specifies a specific mechanism targeted by a target, it is categorized

in this node.

Node

Material

Drug Composition

API Structure

Metabolite

Pharmaceutical Carrier

Material in Process of

Preparation

Composition Ratio

Treatment Regimen

Treatment Mechanism

Imatinib

Salt Form

Crystalline Form

Other Pyrimidine Derivitives

Salt Form

Crystalline Form

Process of Preparation

Method of Treatment

Monotherapy

Combination Therapy
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5.2.5 Categorization of the Claims 

    Once the three diagrams are established, the classification and 

categorization of the claims are performed. For each patent, independent 

claims are studied and categorized in the corresponding nodes in the three 

tree diagrams according to their preambles, bodies and functions. The 

standard of categorization will be discussed below.  

 

The Selection of Independent Claims  

 

    The independent claims of each patents analyzed are listed in Appendix 

II. However, not all independent claims are analyzed because those claims 

not analyzed have the same scope of protection which are described in 

different ways. To illustrate, US Pat. No. 7,544,799B2 patent (hereinafter as 

US '799) has four claims. Among the four claims, Claim 1 to Claim 3 have 

the same preamble "A crystalline form" and the bodies are all protecting the 

beta-crystal form. The only difference in the bodies of the three claims is that 

Claim 1 claims its crystal shape, Claim 2 claims the beta-modification and 

Claim 3 claims the X-ray spectrum and features. Categorization of all three 

claims in the diagrams will generates the same results. The preambles are 

categorized into "Crystalline Form" node in the preamble tree while the 

bodies are categorized into "Crystalline Form" node in the body tree. Other 

than these limited exceptions, all independent claims are analyzed.  

 

Categorization of Preambles into Preamble Tree Diagram 

 

    For the categorization of preambles of a claim, it is rather simple and 

straightforward. The Claim 1 of US '799 has a preamble reading "A 

crystalline form." Thus, taken together, the corresponding node in the 

preamble tree is "Pharmaceutical Composition> API> API Form> Crystalline 
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Form." Therefore, the analysis is objectively based on the wording of the 

preamble. To give another example of preamble analysis, Claim 4 of US '799 

reads "A pharmaceutical composition, comprising." It is also clear that Claim 

4 is categorized on the node " Pharmaceutical Composition ." It is to be noted 

that the categorization of the preamble is not judged by its body. During the 

analysis of the preamble, the body is excluded completely in order to give an 

objective result. 

 

Categorization of Bodies into Body Tree Diagram 

 

    For the categorization of bodies of a claim, the bodies are studied fully 

and only the core inventions are categorized. Each patent and claim is 

analyzed in two aspects: 1) whether the invention includes Imatinib, and 2) 

what the core inventions are.  

 

    Chemical patents are usually drafted in a Markush-type way to obtain 

the largest possible scope of protection of a class of chemical compounds. 

Therefore, each claimed chemical compound is carefully studied and 

compared to Imatinib to determine whether the claim covers Imatinib. For 

example, the invention in US '799 is categorized in Imatinib node, not the 

derivatives or the metabolites because it covers Imatinib. As long as the 

patent claims cover the exact structure of Imatinib, it is classified into 

Imatinib node, and vice versa.  

 

    Whether an element in a claim is deemed core is discussed below. The 

core inventions might not include all elements recited in a claim. The body of 

a claim might add more elements which are not specific and not what the 

inventions are actually about. Non-core-invention elements are not 

categorized.  
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    For example, Claim 4 of US '799 reads  

 

" ....the crystal form according to claim 1 of the methanesulfonic 

acid addition salt of a compound of formula I and a 

pharmaceutically acceptable carrier." 

 

     The body of the claim can then be divided into two elements, 1) the 

crystal form according to claim 1 which is the beta-form crystal, and 2) a 

pharmaceutically acceptable carrier. The pharmaceutically acceptable carrier 

claimed in the patent is actually not specific and can be interpreted in a broad 

way. It is simply a common strategy of drafting a claim to make the 

crystalline form a pharmaceutical composition as stated in the preamble. The 

invention of US '799 does not include a specific or suitable pharmaceutical 

carrier. Therefore, the body of Claim 4 protects the chemical in crystalline 

form and is categorized only in the node "Material> Pharmaceutical 

Composition> API Structure> Imatinib> Crystalline Form." It is to be noted 

that because US '799 is protecting the crystalline form of "Imatinib" not "the 

derivatives of Imatinib", it is not classified under "Material> Pharmaceutical 

Composition> API Structure> Derivatives > Crystalline Form." If, however, 

the chemicals protected does not include Imatinib, which means Imatinib 

would not read on the claim, the body of this claim would be categorized in 

"..> Derivatives > Crystalline Form."  

 

    To give another example, US Pat. No. 6,958,335B2 (hereinafter as US 

'335) has six claims, among which the body of Claim 1 reads  
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" administering to a human in need of such treatment a dose, 

effective against gastrointestinal stromal tumours, of 

4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)p

yrimidin-2-ylamino)phenyl]-benzamide of the formula I 

or a pharmaceutically acceptable salt thereof." 

 

    The body of this claim is protecting the method of treatment using this 

specific chemical, which is Imatinib. Therefore, the core invention of this 

claim is 1) the method and 2) the chemical. Following previous analogy, 

Claim 1 of US '335 would be categorized in body tree at two nodes, 

"Material> Pharmaceutical composition> API Structure> Imatinib" and 

"Method> Method of Treatment." It is to be noted that this claim is not 

categorized at any sub-nodes under Method of Treatment, specifically the 

Monotherapy node, because there is no apparent suggestion in the body of 

the claim that it is a monotherapy. The body of the claim is also categorized 

as objectively as possible.  

 

Categorization of Functions/Indications into Function Tree Diagram 

 

    For the categorization of functions or indications of a claim, the claims 

are studied fully. Such functional description can be found in both the 

preamble and/or the body of an independent claim. Categorization of the 

claim is objective without subjective prejudice.  

 

    To illustrate, US '335 has six claims and among them, Claims 1 and 5 

https://patentimages.storage.googleapis.com/US6958335B2/US06958335-20051025-C00003.png
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are independent claims. Both of the claims starts with "A method of " which 

suggest that they are both method claims. In this case, they are also called 

"use" claims because they claim the use of Imatinib.  

 

    Claim 1 recites: 

" A method of treating gastrointestinal stromal tumours which 

comprises administering to a human in need of such treatment a 

dose, effective against gastrointestinal stromal tumours, of 

4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)p

yrimidin-2-ylamino)phenyl]-benzamide of the formula I 

or a pharmaceutically acceptable salt thereof." (emphasis added) 

 

    The preamble of this claim which is underlined shows the function or 

the indication of the chemical. The chemical is used to treat gastrointestinal 

stromal tumor. Notably, such function is also mentioned in the body which is 

also underlined. Therefore, Claim 1 of US '335 is categorized under both "In 

Preamble> Indication> Proliferative Disorder> Tumor> GIST" and " In 

Body> Indication> Proliferative Disorder> Tumor> GIST" in the function 

tree diagram. It is to be noted that not every claim has a position in the 

function tree diagram because there might not be a functional statement in 

both the preamble or the body.  

 

 

https://patentimages.storage.googleapis.com/US6958335B2/US06958335-20051025-C00003.png
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5.2.6 Output of Figures and Tables 

    Every independent claim is categorized in at least one node in the 

preamble tree diagram, at least one node in the body tree diagram and 

sometimes in one or more nodes in the function tree diagram. Therefore, by 

displaying the preamble tree diagram on y axis and the body tree diagram on 

x axis, each claim will show up in at least one position in the matrix. By 

displaying different tree diagram or timeline, different matrix can generate 

different research results. In this study, the matrix are output by AIPS.  

 

 

5.3 Result Analysis 

 

5.3.1 Matrix Analysis 

5.3.1.1 Preamble vs. Body Matrix 

 

    The preamble tree diagram is displayed on the x axis while the 

body tree diagram on y axis, which forms a matrix. Since each 

independent claim is categorized into at least one node in the preamble 

and the body tree diagram, by deploying such information on the matrix, 

each independent claim will count at least once in the matrix. To 

illustrate, there are nine independent claims claiming a pharmaceutical 

composition as their preamble, while claiming crystalline forms of 

Imatinib as their body.  
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Figure 7: Preamble vs. Body Matrix 

Source: Analyzed and compiled by this study 

 

    Figure 7 shows that the overall focus of patent deployment is the 

Pharmaceutical Composition in the preamble (50/108) (including 

Pharmaceutical composition, API, API form, Crystalline form, Salt form, 

API Chemical, Imatinib, Other Pyrimidine Derivatives, Inactive 

ingredient, Excipients and carrier) and the API structure in the body 

(73/108) (including API structure, Imatinib, Salt form, Crystalline Form, 

Other Pyrimidine Derivatives, Metabolite).  

 

    The matrix also shows that most independent claims have 

preambles of a) Method of Treatment (a total of 39 features), b) 

Pharmaceutical Composition (25), c) Process of Preparation (17), and d) 

Crystalline Form (10). Compared to the preamble axis, the body axis has 

a more focused claim targets, having most independent claims claiming 

a) Other Pyrimidine Derivatives (24) and b) Crystalline Forms (20).  
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5.3.1.2 Preamble vs. Application Date 

 

    Figure 8 shows a matrix of preamble versus the application date of 

the patent. Before 1995, patents claimed mostly the Pharmaceutical 

Composition (3 claims) and API chemical (3) in the preamble. After 

2000, patents claimed mostly and continuously Pharmaceutical 

Composition (18), Method of Treatment (20) and Crystalline Form of 

API (10). 

 

 
Figure 8: Preamble vs. Application Date Matrix 

Source: Analyzed and compiled by this study 

 

 

5.3.1.3 Body vs. Application Date 

 

    Figure 9: Body vs. Application Date Matrix shows that in 

1994-1995, most claims claimed the Material of drug (including the 

nodes under Material) (a total of 5). After 2000, the claimed technical 

features are more diverse across the body tree diagram. In addition, after 

2000, there were continuous patent applications, claiming Crystalline 

Form of Imatinib, Other Pyrimidine Derivatives and Method of 

Treatments. 

 

1994-

1995

1996-

1997

1998-

1999

2000-

2001

2002-

2003

2004-

2005

2006-

2007

2008-

2009

2010-

2011

2012-

2013

3 1 2 7 1 4 3

1
Crystalline Form 4 4 2
Salt Form 1 1

3 1 2 1
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Figure 9: Body vs. Application Date Matrix 

Source: Analyzed and compiled by this study 

 

 

5.3.1.4 Function vs. Application Date 

 

    Figure 10 shows that in 1994, the claimed indication in preamble is 

Tumor and became diversified with time. In 1994-1995, patents claimed 

the use of the compound on treating tumor, which is a very broad term. 

With time, the patent started to claim a more specific population of 

patients, such as Philadelphia+ CML patients. 

 

 
Figure 10: Function in Preamble vs. Application Date Matrix 

Source: Analyzed and compiled by this study 
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    Figure 11 shows a similar pattern as in Figure 10 that in 1994 the 

claimed indication is more focused (only in Tumor and Epithelial Cancer) 

and became expanded with time. Such results show that at some of the 

first patents, the applicant tends to protect the indication as broad as 

possible, while at later time, when the corresponding study showed 

effectiveness to a specific patient population, a narrower and more 

specific indication was cited in the claim. 

 

 
Figure 11: Function in Body vs. Application Date Matrix 

Source: Analyzed and compiled by this study 

 

 

5.3.2 Timeline Analysis 

5.3.2.1 R&D Timeline vs. Chemical Claims 

    The process of research and development of Gleevec is organized in 

a timeline diagram. Accordingly, application dates of the chemical 

compound patents which claim scopes encompassed at least Imatinib are 

aligned together in time order. The order of the application is based on 

the earliest priority date instead of the filing date in the United States. 
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The reason of using the earliest priority date is because such invention 

had already been mentioned or at least partially disclosed in a previous 

US or foreign patent application. In order to understand the exact 

relationships between patent applications and R&D events, the very first 

disclosure of invention is used. By matching and comparing the time 

order of R&D events and patent application dates, Figure 12 shows the 

relationships between the two.  
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Figure 12: R&D Timeline vs. Chemical Claims 

Source: Compiled by the study

Research & Development Events Chemical Patent Application

19902-Phenylaminopyrimidine derivative Program 

started

The compound that became Gleevec was 

synthesized in lab

1992

Began first STI571/Gleevec laboratory studies and 

found its inhibition of Bcr-Abl

1993 US5728708, US5705502, US5521184(+)

Began functional tests of STI571 in animal model 1996

US6894051(+ *), US7544799(+ *), 

USRE43932(+ *)

1998IND filed; Phase I started

1997

Phase II started 1999

Phase III started 2000

2001#21-355 NDA was filed

FDA approved #21-335 NDA

FDA filed supplementary NDA under #21-335 for 

kit+ GIST patients

sNDA for GIST indication approved

sNDA for untreated CML filed

sNDA for untreated CML approved

#21-588 NDA (capsule to tablet) filed

2002

#21-588 NDA approved

sNDA for pediatric CML who failed first-line 

treatment filed

sNDA for pediatric CML approved

2003

US7081532, US7312216

US7816359, US7456283, US7557105

US7655669

US7956053

US85132562004

US8592440(*), US8633213(*), 

US7879860(*), US7893076(*), 

US8198289(*), US8507515(*)

2005

+ : patents listed in Orange Book

* : patents claiming crystal forms of  Imatinib

Solid Line Box : patent scope encompassing 

Imatinib
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5.3.2.2 R&D Timeline vs. Functional Claims 

 

 
Figure 13: R&D Timeline vs. Functional Claims 

Source: Compiled by the study 

Research & Development Events

19902-Phenylaminopyrimidine derivative Program 

started

The compound that became Gleevec was 

synthesized in lab

1992

Began first STI571/Gleevec laboratory studies and 

found its inhibition of Bcr-Abl

1993

Began functional tests of STI571 in animal model 1996

1998IND filed; Phase I started

1997

Phase II started 1999

Phase III started 2000

2001#21-355 NDA was filed

FDA approved #21-335 NDA

FDA filed supplementary NDA under #21-335 for 

kit+ GIST patients

sNDA for GIST indication approved

sNDA for untreated CML filed

sNDA for untreated CML approved

#21-588 NDA (capsule to tablet) filed

2002

#21-588 NDA approved

sNDA for pediatric CML who failed first-line 

treatment filed

sNDA for pediatric CML approved

2003

2004

2005

Use Patent Application

US5521184

· Tumoral Disease

US6894051

· Tumoral Disease

US6958335

· Gastrointestinal stromal tumours

US8653093

· Leukemia

US8653093

· Gastrointestinal stromal tumors (Gleevec is 

used in combination with other drug)

2008 US8697702

· Ph+ Leukemia 

· Chronic lymphocytic leukemia

· Ph+ Acute lymphoblastic leukemia 

(optimization of treatment)
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    Figure 13 illustrates R&D events and the patent applications which 

claimed medical uses in time series. As shown in the figure, upon the 

first synthesis Imatinib, US Pat. No. 5,521,184 (US '184) claiming the 

use of 2-phenyaminopyrimidine to treat "tumoral disease." The term 

"tumoral disease" is rather blur since it encompasses all types of tumor 

and/or cancers. In 1997, US Pat. No. 6,894,051 (US '051) was filed to 

protect the use Imatinib to treat "tumoral disease." Both US '051 and US 

'184 protects the "tumoral disease" indication. The difference is that in 

US '184, a larger scope of chemical compounds 

(2-phenyaminopyrimidine) are claimed while US '051 only claims the 

exact Imatinib compound.  

 

    As the phase III clinical trial of Imatinib on chronic myeloid 

leukemia started in 2000, a narrower indication is claimed in US '355. 

The disease GIST is a kind of tumoral disease. The GIST clinical trial 

started in July 2000 while US '355 was first filed as a provisional 

application (US 60/243,810) in October 2000, and then a 

non-provisional was filed and claimed the provisional benefit. The two 

events, clinical trials over GIST and the patent application protecting 

GIST, pretty much started at the same time. All following indications 

claimed in patent applications have much narrower and a clearer scopes 

compared to US ' 184, US '051 and US '355. For example, leukemia, 

Ph+ leukemia, and chronic lymphocytic leukemia are all very well 

defined by either physiological and/or genetic and are narrower than 

tumoral disease in terms of protection scope.  
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5.3.2.3 R&D Timeline vs. Orange Book Patent Filing Date 

 

 
Figure 14: R&D Timeline vs. Orange Book Patent Filing Date 

Source: Compiled by the study 

 

    Figure 14 illustrated the research and development events and the 

filing dates of the patents listed in the orange book. An NDA applicant is 

required to list certain relevant patents (mainly three types, drug 

substance, formulation and use patent) that protect the drugs in the 

Research & Development Events Orange Book Patent Filing Date

19902-Phenylaminopyrimidine derivative Program 

started

The compound that became Gleevec was 

synthesized in lab

1992

Began first STI571/Gleevec laboratory studies and 

found its inhibition of Bcr-Abl

1993

Began functional tests of STI571 in animal model 1996

1998IND filed; Phase I started

1997

Phase II started 1999

Phase III started 2000

2001#21-355 NDA was filed

FDA approved #21-335 NDA

FDA filed supplementary NDA under #21-335 for 

kit+ GIST patients

sNDA for GIST indication approved

sNDA for untreated CML filed

sNDA for untreated CML approved

#21-588 NDA (capsule to tablet) filed

2002

#21-588 NDA approved

sNDA for pediatric CML who failed first-line 

treatment filed

sNDA for pediatric CML approved

2003

2004

2006

US6958335

-Use Patent

US6894051

-Cystalline Form Patent

US5521184

-Chemical Compound Patent

1994

US7544799

-Crystalline Form Patent

2011
USRE43932

-Crystalline Form Patent
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orange book while filing NDA. There are five patents listed in the 

orange book as shown in Figure 14. Before the first NDA (#21-335) was 

filed, three patents were filed, namely US' 184, US' 051 and US' 335. 

The three patents covered key aspects of the drugs, respectively 

chemical structure, crystalline form and the indication. Another different 

crystalline form patent was filed after the NDA submission.  

 

    There might be some reasons that at least the chemical compound 

patent and use patent were filed before an NDA submission. First, before 

an NDA submission, multiple publications that disclose the details of the 

drug might be published, which would endanger the patentability of the 

key patents. Second, the chemical compound and use patent for the first 

indication are of the most importance in protecting the drug, while other 

types of patents, for example, formulation and crystalline form come 

second. Before the market potential is confirmed by the actual sales 

number, it is reasonable to file only the minimum necessary patents 

before NDA submission to control the resources. Third, the phenomenon 

also reflects the actual research process. In general, chemical compound 

is the first to be identified and its main biological function is tested right 

after. Not until some time after the research of the drug does the 

crystalline form and formulation are further studied. The patents are also 

filed in alignment with this timeline.  
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5.3.2.4 Patent Family Analysis 

 
Figure 15: Patent Family Application Timeline 

Source: Compiled by the study 
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    Figure 15 illustrates an abbreviated patent family in application 

time series. The figure only shows the United States patents and their 

parents. Patents of other countries are not shown. As can be seen in the 

figure, all five patents that are listed in the orange book are not the first 

applications in its own patent family. Every listed patents claim priority 

to prior applications, and is a continuation, a divisional, a reissue patent 

or a non-provisional application of previous applications.  

 

    Figure 15, together with Figure 14 which shows that there are two 

patents filed long after the first NDA submission, also shows that 

Novartis leveraged the United States patent system and the international 

patent cooperation treaty and kept filing patents for around 20 years 

(from 1992 to 2011).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

74 

 

Chaper 6： Discussions on the Patenting Strategies of 

Gleevec 

 

    As previously mentioned, patents are one of the most important measure to 

secure commercial rights of selling approved drugs and therefore to secure profits. 

This study analyzed the patents and applications in the United States that are relevant 

to the drug Gleevec. All patents and applications are categorized and analyzed by 

matrix analysis. In order to understand the relationship between the patent 

applications and the research and development of the drug, the study surveyed the 

time of R&D event and the date of the patent applications, and matched the time in 

several timeline diagrams. Based on the matrices and timeline diagrams, the study 

tries to delineate the drug patent development in the United States of America and the 

corresponding R&D and regulatory activities by employing Gleevec as an example.  

 

 

6.1 Patent Types in Protecting the Drug 

 

    In Section 5.3.1.1 Figure 7, Figure 8 and Figure 9, it is clear that in order to 

protect Gleevec in every aspects, Novartis has filed applications claiming several 

different aspects of the drug Gleevec, including the compound (Imatinib 

structure), salt form, crystalline form, drug composition, Imatinib derivatives, 

method of use and process of drug preparation. These aspects encompass most 

features of Gleevec. The following discussion focuses on how different patent 

types contribute to protect Gleevec. 

 

Compound Patents 

    The study showed that compound patents and crystalline form patents are 

the most abundant in the analysis scope. The focus of claiming compound and 

different crystalline forms is in good agreement with previous study
107

, which 
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suggested that a compound claim provides stronger protections of the drug 

product and protects the drug products in a more comprehensive way. By 

claiming the compound itself, no matter what indication, formulation, salt form, 

synthesis method and compositions are used in an alleged drug product, there 

would be infringement if the compound is used, made, offered to sell or sell 

within the United States. Therefore, it is preferable to protect the compound by 

compound patents than by claiming a method of using the compound or a method 

of producing the compound. 

 

    The study also showed that the compound patents (US '184 and US '051) 

covering Imatinib were filed between 1993 to 1997, while all patents in the scope 

of analysis were filed between 1993 to 2013. Compound patents are usually the 

first filed patent applications among all other patent types, therefore they are also 

the first few to expire. There are several measures to prolong the patent term. 

First, request for adjustment of patent term under 35 U.S. Code § 154(b) in 

USPTO. The extension is a compensation due to delays in patent examination and 

prosecution. US '051 patent documents shows that the patent term was adjusted 

for 311 days. Second, request for patent term restoration under 35 U.S. Code § 

156. This extension is maximum 3 years and is given to only one patent listed in 

the orange book and is a compensation for the NDA reviewing period. US '184 

patent documents shows that the patent term was extended for 586 days. Third, 

request for pediatric exclusivity. Under 21 U.S. Code § 355, if pediatric studies of 

drugs are submitted and approved, the sponsor may obtain a 6-month exclusivity 

attaches to all the applicant's formulations, dosage forms, and indications for 

products with existing marketing exclusivity or patent life that contain the same 

active moiety. According to the Orange Book information, Novartis is granted 

with pediatric exclusivity for all patents in the listed patents.  

 

    In addition to the Imatinib compound itself is claimed, the derivatives of 

Imatinib are also of crucial role in patenting and protecting Imatinib. It is a 
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common practice to design around the original drug compound by, for example, 

changing functional groups or stereoisomeric arrangements. By protecting other 

derivatives of Imatinib, the patentee may preempt the possibility of any similar 

compound becoming a drug, thereby avoiding competition and keep the rights to 

develop a new but similar drug.  

 

Crystalline Form Patents 

 

    Except for compound structure, different crystalline forms of Imatinib are 

also largely claimed, for example, crystalline form H, G and I. Generally, 

different crystalline forms are found and studied in a later stage of development 

or even after the approval of the drug. Different crystalline forms of the same 

chemical may have different characteristics such as better stability or solubility. If 

the researchers identifies a specific crystalline form in the approved drug which is 

previously unknown and exerts unpredictable advantages over the known, by 

patenting the specific crystalline the company can prolong the patent protection 

of the drug.  

 

    As the study showed, Novartis has many crystalline form patents and one of 

them covers Imatinib and helps to prolong the patent protection. US '184 is the 

original compound patent which protects the chemical structure of Imatinib and 

some of its derivatives. The official estimated expiration date of the US '184 

patent according to USPTO is July 4
th

, 2015
108

. US '051 is a later -filed 

compound patent protecting the β-crystal form of Imatinib. The β-crystal form 

has a better properties, namely a) more beneficial flow properties, b) better 

thermodynamic stability, and c) lower hygroscopicity. These features make it easy 

to process Imatinib, to store and to manufacture the drug. The estimated 

expiration date of US '051 is November 23
rd

, 2019, about four years after US 
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'184
109

. Therefore, patenting crystalline form of a drug might provide longer 

protection and result in higher generic drug entry barrier because the generic 

companies will have to wait until the patent expired or will have to challenge the 

validity of more patents which increases the cost burden.  

 

    Paxil is another example which uses different crystalline form patents to 

protect the drug. SmithKline filed a patent protecting a hemihydrate crystalline 

form of paroxetine hydrochloride after almost 10 years of its original anhydrate 

form patent was filed. By claiming different crystalline form, SmithKline 

prolonged the patent protection of Paxil until the later-filed patent was invalidated 

in a federal court.
110

  

 

Method of Use Patents 

 

    Figure 10 shows that Novartis also holds a lot of method of use claims. A 

method of use claim usually recites a class of compounds or a certain compound 

and specifies the use of the compound. As shown in Figure 10 and Figure 11, 

Novartis has claimed more indications than Gleevec is approved for. Some of the 

uses are for Imatinib derivatives and some are for Imatinib itself. The patents that 

cover Imatinib itself claims indications including tumoral disease, GIST, 

leukemia, CML, Ph+ leukemia and Ph+ ALL, while the rest including lung cancer, 

and breast cancers are directed to Imatinib derivatives. Since the tumoral disease 

encompasses almost all other disease as seen in Figure 10 and Figure 11, any 

indications that fall in the "tumoral disease" classification would infringe the 

patent.  

 

    Gleevec is currently approved for kit+ GIST and Ph+ CML, both of these 

approved indications are covered by a broad claim that covers many different 
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kinds of diseases other than the approved indications. The fact that both approved 

indications are covered by broader claims is in agreement with previous studies. 

In a 2011 Law360 article
111

 and a 2012 CRA Charles River Associates Report
112

, 

it is important to have patents protect broad indications. This patenting strategy 

might help to avoid skinny label. If there is one approved indication that is not 

protected by patents, a generic drug company may file an ANDA seeking the 

indication that is not protected by patents. If the generic drug treating the 

patent-unprotected indication is approved, the generic drug may be used in the 

market by doctors for protected indications under off-label prescription. By filing 

many different method of use claims, the brand name company may reduce 

potential loss incurred by generic companies' skinny label strategy. In addition, 

patenting indications that are not approved may also block or at least increase 

cost for any other drug company who wishes to seek indication that is not yet 

approved but protected by patents. 

 

    Compound patents, crystalline form patents and method of use patents are 

the three major types of patents in Gleevec case. But there are still other patents 

filed by Novartis that are relevant to Gleevec, namely salt form, metabolite, 

composition ratio, process of preparation and combination therapy. These types of 

patents does not seem to be currently active in protecting Gleevec itself but may 

also help in blocking competitive derivative compounds.  

 

Salt Form Patents 

 

    Organic compounds may exist in many different salt forms and each salt 

form may exert an unique features. In the study, there are three salt form claims 

that protect Gleevec. The claim uses a broad term such as "a pharmaceutcally 

acceptable salt" to encompass all possible salt forms. The study finds that a broad 
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scope of salt forms are recited in early patent applications and specific salt form 

is described in a later-filed patents. In Gleevec case, a specified salt form, a 

methanesulfonic acid addition salt, was described in US '799 which is filed at 

least 12 years after the first application US '184. Methanesulfonic acid addition 

salt (also called myselate) is the salt form currently used in Gleevec. Other 

patents describes different salt forms but does not cover Imatinib itself. For 

example, US Pat. No. 8,163,904 recites an Imatinib derivative with a specific 

monohydrochloride form. Overall, in Gleevec patent deployment strategy, salt 

form patents have the least number. This is in good agreement with previous 

literature
113

 which suggests that it is generally not easy to obtain patents on 

different salt forms of a same drug since there are limited numbers of suitable 

salts and thus may lead to lack of inventive steps.  

 

Metabolite Patents 

 

    Metabolite patents claim a specific metabolite of a drug. In Gleevec case, 

there are 3 patents (See Figure 7) with claims reciting metabolites of Imatinib and 

they all belong to one patent family. The claimed metabolites, N-desmethyl 

Imatinib, are the major metabolites of Imatinib formed predominantly via 

CYP3A4
114

, an human liver enzyme. The three metabolite patents are mostly 

filed several years after the original Imatinib patent. The three patents seem to 

play a role in the patent protection of Imatinib. However, it is unclear how the 

metabolite patents will act in protecting Gleevec from competition since these 

three patents are not listed in the orange book and there is no litigation based on 

the three patents yet. 

 

    If a metabolite of a drug is novel and inventive, it can be patented. However, 

the United States cases
115

 
116

, reports
117

 and a literature
118

 all discussed on 
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whether taking an original drug which is naturally metabolized in human body 

would infringe a metabolite claim. Two renown United States cases
119

 both held 

that taking an original drug did not infringe a metabolite claim but based on 

different reasoning. However, the cases were only brought to Federal Circuits and 

may still change with time if the same issue is brought to the Supreme Court. 

Overall, given the fact of the non-infringement decisions in both Federal cases, 

metabolite patents do not seem to protect a drug product currently. Yet, 

pharmaceutical companies might consider to keep applying or maintaining 

metabolite patents, at least before an unfavorable decision is issued by the 

Supreme Court. 

 

Crystalline Form Composition Patents 

 

    There are two composition ratio patents in Gleevec case, both of which are 

filed many years later after the first Imatinib compound patent. Specifically, US 

Pat. No. 8,633,213 claims a composition of drug where a certain amount of a 

specific crystalline form of Imatinib is in a drug. The study is unable to determine 

whether Gleevec contains the claimed amount of the claimed crystalline and thus 

is unable to analyze whether the patent is active in protecting Gleevec.  

 

    However, if the composition shows unexpected superadditive effect than the 

single use of each crystalline form, then one may obtain a composition patent. 

Composition patents also show strong legal protection if the approved 

pharmaceutical composition falls in the claim scope.  

 

Process of Preparation Patents 

                                                                                                                                            
116
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    Among the 6 patents that claim process of preparation, only one covers the 

preparation of Imatinib itself, US '051. Generally, if the preparation process or the 

synthesis process of a compound or a drug cannot be deduced, it should be 

subject to trade secret protection rather than patents. Revealing the synthesis 

process in a patent may lower the entry barrier of generic companies since patents 

are public accessible documents. Patents can protect the process for only 20 years 

but it can be kept in secret for as many years as it can be (protected by trade 

secret). However, in the United States, the discovery system in litigation may 

affect the way the synthesis process is protected. Through discovery, a party may 

request the other party to reveal the synthesis process of the alleged infringing 

product under certain criteria. The discovery system is particularly useful when a 

process or a method patent is at issue, since it is usually difficult for a plaintiff to 

collect evidence of a defendant's manufacturing process. If the claimed synthesis 

process is broad enough to cover most possible ways to synthesize a drug or there 

are only limited ways to synthesize the compound, the protection would be strong. 

However, this is generally not the case since designing around the patented 

synthesis process is not as difficult as designing around a compound structure. 

Other strategic patenting is to keep the actual process of drug preparation in 

secret in early times (protected by trade secret) and in a later time file patents 

protecting the process. Through the strategy, the later-filed process of preparation 

patents might prolong the patent protection. Last but not least, a pharmaceutical 

company may consider to file patents protection processes of preparation that are 

not used currently. These patents may help to reduce competitors who seek to 

produce the drugs in other process so as to avoid infringing the actual process 

patents. 

 

    In this study, however, only one patent covers the synthesis process of 

Imatinib is found, and since the actual synthesis of Imatinib is not disclosed, the 

study was unable to determine whether the patent covers the synthesis process.  
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Combination Therapy Patents 

 

    In this study, there are five patents protecting combination therapies. A 

combination therapy usually combine at least two active drug substances in a 

single drug product. In the five patents analyzed, all of them recites Imatinib as 

one of the drug substances in the therapy even though Gleevec is not approved 

for combination therapies. These patents are currently not active in protecting 

Gleevec from competition, but this kind of patents could also help in protecting a 

drug. As previously discussed, a combination therapy, when compared to single 

drug alone, has a narrower claim scope and thus may be designed around. In 

addition, there is still off-label problem where different drug substances are 

prescribed separately instead of providing a single drug with multiple drug 

substances  to avoid infringing a combination therapy patent.  

 

    There are still other types of patents not discussed in this study, such as 

formulation patents, drug delivery system patents and prodrug patents. These 

types of patents are not found in the Gleevec case but may also have a role in 

protecting other drugs from competition.  

 

 

6.2 Relationships between Patent Filing Time and R&D 

and Regulatory Events 

 

    It is intended of this study to understand the correspondence of patent filing 

and R&D and regulatory events. Figure 12 and Figure 13 show the relationship 

between R&D event time and application dates of patents.  

 

    As can be seen in Figure 12, Gleevec was first synthesized in 1992 together 

with other 2-Phenylaminopyrimidine compounds. The first United States patent, 

US '184, which protected a series of 2-Phenylaminopyrimidine compounds 
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including Gleevec was disclosed in a patent filed in 1993. From 1992 to 1993, 

Gleevec was studied in the laboratory for its potential. The study shows that the 

first Gleevec compound patent, US '184, was filed after its function was 

evaluated in laboratory. This finding is in good agreement with general patent 

practice since a novel compound cannot be a patentable invention unless it is 

industrially applicable.
120

  

 

    US '184 claimed many 2-Phenylaminopyrimidine compounds by reciting 

only the backbone structure in the claims. The exact structure of Gleevec is not 

clearly depicted in the patent but was encompassed by the claim scope. Not until 

1997 was the chemical structure of Gleevec disclosed in a patent, US '051. In US 

'051, Gleevec was depicted with a chemical structure together with some 

crystalline form features. Notably, US '051 was filed after Gleevec was tested in 

animal studies. Taken into account the fact that both US '184 and US '051 covers 

Gleevec, US '051 in fact prolongs the patent protection of Gleevec by around four 

years since US '051 was filed around four years after US '184. In general patent 

practice, Gleevec is in fact disclosed in US '184 and should be a prior art to the 

later filed US '051. However, with the advanced studies, Novartis was able to 

secure US '051 by proving that the selected compound, Imatinib, from a 

previously disclosed large compound library, the US '184, had substantial 

advantages over other derivatives. Such patenting strategy is described in 

previous literature
121

, where a selection invention from a broader scope invention 

is possible, and this was confirmed by the result of this study by aligning the drug 

development process, patent application and patent scopes.  

 

    Following the US '051 application and during the Gleevec development 

stage, lots of patents protecting Gleevec derivatives were filed despite that none 

of these patents are now actually protecting any drug candidates or approved 
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drugs. Figure 12 shows that in addition to the derivative compound patents, 

patents protecting different crystalline forms of Gleevec were filed in 2005 which 

is after Gleevec was approved by USFDA. Despite that none of these patents are 

active in protecting Gleevec from competition, it is unknown and unpredictable at 

the time the patents were filed. A reasonable strategy would be to patent these 

crystalline forms because it may prolong the patent protection and may prevent 

competitors from getting these patents. 

 

    In Figure 13, method of use patents are shown in time serial alignment with 

R&D and regulatory events. In the first patent that covers Imatinib, a very broad 

indication was claimed in US '184 in 1992. Only until after 2000, a more 

specified indication were claimed in the patents. Interestingly, the patents with 

more specified indications were filed after a Phase II clinical trial was finished. 

Though it is not possible to accurately identify the reason and the relationship 

between the two, it is reasonable to assume that after a number of patients were 

tested with Imatinib, a specific population of patients exhibited stronger response 

or higher response rate and thus led to the identification of a specific indication in 

the patents.  

 

    Figure 10 and Figure 11 also shows a similar pattern of the specificity of 

indication in patents. Between 1994 to 1995, only a broad indication was claimed. 

However, with time, the indications claimed in the patents become more and 

more diversified and more specific. In 2012 to 2013, the indication became even 

more specific, with a specific stage of a disease and with a patient population who 

has certain genetic markers. All three figures show that the method of use patents 

progressed with the development of Imatinib.  

 

    Though the study focused on the US patents of the drug, in fact, Novartis 

has also dedicated in international application filing. To illustrate, US '051 patent 

family, the compound patent family, with same title includes at least 32 countries 
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(including US, PCT and EPO applications). These patents are filed between 1998 

and 2000, around one to two years after the US '051 was filed (See Appendix III). 

Another example is US Pat. No. 6,958,335 (US '335), the method of use patent. 

US '335 patent family includes 25 countries (including US, PCT and EPO 

applications) (See Appendix III). US '355 was filed through PCT applications 

which was filed in 2001 while other patents in the same family were filed 

between 2001 and 2003, also one to two years after the first application. The data 

suggests that Novartis also dedicated a lot of resources into global patent filing 

and that most patents in the same family were filed within one to two years after 

the first application.  

 

    To sum up, the study shows that the Gleevec patent filing timing and the 

patent scope are in tight connection with the advancement in R&D of Imatinib. It 

is clear that Novartis has dedicated resources in filing patents covering a large 

spectrum of Gleevec features before the drug is finalized. The patent filing also 

continues after the drug is approved. Patent filing is a continuous improving 

procedure, which starts with broad claims to narrower claims as knowledge of the 

drug develops. Therefore, the patent filing timing is in correspondence with R&D 

events. Patent application was usually immediate filed or file within one to two 

years after corresponding R&D events happened. The result also suggests that 

there is a very close communication between the R&D team and the Intellectual 

Property team so that patent agents or patent attorneys would know when and 

what they should patent.  

 

6.3 Patent Family  

 

    In Figure 15, patent family tree diagram of the patents listed in orange book 

is shown. As previously mentioned, all five patents that are listed in the orange 

book are not the first applications in its own patent family. Every listed patents 

claim priority to prior applications, and is a continuation, a divisional, a reissue 
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patent or a non-provisional application of previous applications. Specifically, 

most of the orange-book-listed patents derived from Switzerland patents, where 

Imatinib was developed. However, the study shows that once the patent 

application entered into the United States, the flexibility of the US patent system 

was largely utilized. The flexibility of US patent application allows a drug 

developer to be able to continuously modify the invention and the claim scopes 

based on the advancement of the drug R&D and without giving in the priority 

right too much which may be crucial if it comes to the time that the novelty and 

non-obviousness of the patents are challenged. 

 

    Claiming the priority of previous parent patents can yield an earlier priority 

date, but it is not without drawbacks. By claiming the priority of previous parent 

applications, the later filed patent applications may have a shorter patented 

product protection duration. It is important to balance between the merits of 

regulation flexibility and the drawbacks of using the flexibility. Nevertheless, 

take previous discussed different patent types into consideration, it is possible to 

reinforce the lost patent duration period caused by claiming priority through filing 

different types of patents to protect the drug and to prolong the protection. The 

inter-relationships between different strategies, if carefully planned, may optimize 

the overall protection scope and the protection term of the drug as shown in the 

Gleevec case.  

 

    As previously discussed, global patent families of US '051 and US '355 were 

shown in Appendix III. In early years, Novartis usually filed a few patents and 

then used the benefits of different patent treaties to obtain the same application in 

other countries. By doing so, Novartis extended its decision period on whether to 

file the corresponding patents in different countries and defer the relative filing 

cost to a later time.  
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6.4 Overall Discussion  

 

    In the Gleevec case, it is clear that Novartis has dedicated a lot of resources 

into obtaining the patents. That includes human resources which includes patent 

agents, patent attorneys, inventors and other managers involved in clinical trials, 

and capital resources. In an estimation, for a relatively complex invention, an US 

patent filing cost around $10,000 to $15,000
122

. To calculate the cost of 40 US 

patent filings as analyzed in the study, it takes at least $400,000 (using a 

conservative estimation, $10,000 per patent) not to mention the cost of patent 

strategy planning service and the cost of patent families in all different countries. 

Despite the stunning figure of the cost, compared to the revenue of Gleevec, it is 

a necessary, unavoidable and yet very profitable investment.  

 

    This amount of money may seem small to an international pharmaceutical 

company like Novartis, but it is almost unbearable for a biotech company, 

especially those in the start-up stage. However, looking back at the timeline 

analysis of this study, the cost of patents is not paid at once, but instead paid 

within a very long period of time. From the result of this study, the most 

important patent application, which usually has the broadest scope of protection, 

is the first one to be filed. Not all types of patents protecting the drug are filed at 

the same time. Even for the most important patents, the compound patents in this 

case, not all compound patents in different countries are filed at once. By using 

the flexibility of the United States patent system and other international patent 

systems like PCT and EPO, Novartis was able to defer most of the cost of the 

same compound patents in different countries to at most around two years. If 

carefully planned, a start-up company can actually establish its patent 

deployments without dedicating all its capital resources in IP.  
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Chaper 7： Conclusion 

 

    Gleevec is a blockbuster for Novartis. In 2014, it generates $ 4.7 billion dollars 

globally and is still ranked the 14th based on the sales figure
123

 even after around 13 

years on the market. An important part of Gleevec's commercial success is due to its 

patent protection. Patents have been an important strategy to secure profits of a drug 

and prevent potential competition. A detailed strategic planning of patent deployment 

is needed in order to generate a comprehensive patent protection over a drug. This 

patent deployment considers at least patent types, patent filing timing, invention scope, 

and patent family. All these elements are in dynamic relationships with the R&D and 

regulatory events of a drug. This study analyzed the patent strategy of Gleevec in the 

United States and its correspondence with R&D and regulatory events. 

 

    In terms of the patent types, it is preferable to patent many features of a drug 

without disclosing too much know how which should be kept in secret. In Gleevec 

case, these patentable features are within three types, physical, chemical and 

biological properties of the drug. These features include at least compounds, salt 

forms, crystalline forms, drug composition, metabolites, Imatinib derivatives, methods 

of use, processes of drug preparation and combination therapies. Through literature 

research, formulation, drug delivery systems and prodrugs may also contribute to 

protect the drug though they are not found in the Gleevec case. In order to protect 

Gleevec, patents claiming features of Imatinib derivatives are also filed and issued. 

This is to avoid a designed-around version of Gleevec which might exert the same or 

even better drug response than Gleevec itself. In addition, this also retains the rights to 

develop any derivatives in Novartis. Among all patent types, the ones that claim 

compounds and composition are considered to be the strongest in terms of protection. 

The study presents results similar to the notion, where compound and composition 
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http://www.pmlive.com/top_pharma_list/Top_50_pharmaceutical_products_by_global_sales (last 

visited Feb. 25, 2015). 
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patents are the most in number.  

 

    Different patent types may have a different filing timing. The study shows that 

the filing time of patents are in correspondence with R&D and regulatory events. 

Generally, upon a certain event, such as a laboratory research result and a clinical 

accomplishment, patents were filed immediate after or filed within one to two years 

after the event. The study also shows that patents claiming physical properties, 

specifically the chemical structure, and drug composition are among the first to be 

filed. With the advancement of R&D, derivatives, crystalline forms, salt forms, 

processes of preparation, and combination therapies are filed continuously and later in 

time. Method of use patents are filed at the beginning of the first patent and till the 

most current filings. The difference in the continuous filing of method of use patents 

is that the early filed method of use patents usually claim a broader scope of a disease 

while later filed patents claim the use of the drug in a more specific population of 

patients. The dynamic relationships between patent filing time and R&D and 

regulatory events suggest a close communication between R&D team and intellectual 

property right team.  

 

    In the United States, patent application is more flexible than in other countries. 

Mainly, the United States patent law allows several different filing types including 

continuation application, divisional applications, reissue patents or non-provisional 

applications of previous applications. These types allow strategic patent application 

based on the results of R&D and provide an early priority to at least partial 

applications. In spite that claiming priority could lead to a shorter patent term, the 

drawbacks can be overcome by filing different patent types. The different patent types 

are usually filed at different time and a later filed patent would prolong the protection 

of a drug. Therefore, utilizing the United States patent system flexibility takes careful 

planning and may need to combine with different patent type applications to optimize 

the overall patent protection. As previously mentioned, the study shows that Gleevec 

R&D and regulatory events were in close communication with patent applications. It 
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is reasonable to infer from the result that the R&D and regulatory team collaborated 

with the intellectual property right team closely. Information between two teams has 

to be constantly exchanged so that the intellectual property right team could identify 

what can be patented and file the patent in time.  

 

    The data of this study has shown the patent strategy of a blockbuster drug of a 

global pharmaceutical company. The strategy is no difference from what a small 

biotech or a small pharmaceutical company should employ. Base on the result of the 

study, the following paragraphs provides key patent strategies for a Taiwanese 

biotechnology companies at relatively early stages. 

 

    First, dedicate capital resources in applying for key patents. Key patents in 

biotech/pharma cases are the compound patents and crystalline form patents. The 

compound patents usually claims a large group of compounds with same backbone, 

which corresponded with the development of the drug since at discovery stage the 

researchers were still testing a large number of potential drug candidates and were 

unable to determine the best choice. The second most important patent types would 

probably be the crystalline form patent of the drug. Crystalline form patents, in this 

case, claims a specific compound structure selected from previous compound library 

patent and describes its specific crystalline features.  

 

    Second, in general, file patents around one to two years after the first laboratory 

results and/or preliminary animal study results. Compound and crystalline form 

patents should be filed once some supportive laboratory results and/or preliminary 

animal experiments are studied. The timing of filing a patent is a crucial decision 

because if the invention is patented too early, it would lead to a shortened sales 

protection period. If the patent is filed too late, there might be prior arts published 

before the patent filing and would lead to invalidity of the patent. It is also important 

to not publish the laboratory result too early by the research team. R&D team should 

regularly consult IP team regarding the current development, study results and the 
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patent filing issue.  

 

    Third, key patents are filed globally. Though global patent strategy is not the 

focus of this study, a preliminary search (See Appendix III) has shown that the key 

patents were filed globally. As in this case, Gleevec compound patents can be found in 

32 countries and were all filed in very early research stages. Obtaining global key 

patents are crucial for a small or start-up biotech companies. In most of the cases, a 

small biotech companies might not have the resources to develop a drug from the 

beginning to the marketing in all countries. Instead, the drug candidates are usually 

licensed out or in partnering with other big pharmaceutical companies in early stages 

including discovery, preclinical phase I and phase II.
124

 With early global patents, the 

biotech companies can selectively license out different rights in different patents in 

different countries to different partners in early stages. Therefore, patents are not just a 

way to protect the drug, it can be an alternative source of capital.  

 

    Fourth, take advantage of the flexibility of US patent regulations. As previously 

discussed, the flexibility gives a biotech company a choice to file provisional 

application, claim priority, add new matter to old applications, defer patent filing time 

to a certain extent and filing continuation-in-part application and continuation 

applications. Again, a resources-limited company can take the advantage to generate 

more R&D results, evaluate the potential of the candidate, defer patent timing and 

costs and make the final decision. 

 

    In conclusion, from the study of patent deployment of Gleevec in the United 

States, it is clear that drug patent deployment is a very well-organized plan. The plan 

aligns with the R&D and regulatory events, and is dynamic and adjustable with time. 

Patent deployment isn't just applying patents in the patent office. It require a detailed 

and comprehensive plan. A patent deployment plan needs various professionals who 

have deep knowledge in drug research, clinical development, regulatory activities and 
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global patent regulations and who are very experienced in utilizing the knowledge. It 

also requires these professionals to complement their knowledge with other 

professionals and to work closely. Despite such resources might require a lot of 

capital resources, these resources are not a lump sum cost, instead, the cost are 

dispersed throughout the whole product life cycle. If a biotechnology company with 

limited resources could employ the aforementioned suggestion, it might optimize the 

cost benefit of patent deployment plan and generate a patent deployment with 

effectiveness and efficiency. 
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Appendix 

Appendix I 

 

Event Time Indication NDA # Stage Particpants Event Sources

1960/6 CML
Pre-

Discovery

Peter Nowell and

David Hungerford

Abnormal chromosome 22 (Philadelphia

Chromosome) observed in CML patients

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1973/6/1 CML
Pre-

Discovery
Rowley, J.D.

Chromosome 22 and 9 translocation

observed by new staining techniques

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1982/12/23 CML
Pre-

Discovery
de Klein, A.

Cellular oncogene identified in chromosome

22 translocation

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1983/11/17 CML
Pre-

Discovery
Heisterkamp N.

Cellular oncogene is identified to be c-ab1

oncogene

1984/1/1 CML
Pre-

Discovery
Groffen, J.

found the transallocation region on

Chromosome 22 and identified the

tranallocated bcr gene

1984/7 CML
Pre-

Discovery
Konopka, J.B.

identify potential protein (tyrosine kinase

activity) of c-ab1 altered protein ；(BCR-ABL

protein identified as possible cause of CML)

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1985/6/13 CML
Pre-

Discovery
Shtivelman, E.

transcript of ab1 and bcr genes are detected

in CML

1985/12/5 CML
Pre-

Discovery
Stam, K.

mRNA of ab1 and bcr fusion was identified

clinically

1986 CML
Pre-

Discovery

CIBA-Geigy, Nick

Lydon

establish tyrosine kinase inhibitor research

program

1986/7/11 CML
Pre-

Discovery

Bcr-Abl protein identified to be tyrosine

kinase (P210) which regulate cell growth and

division

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif
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1990 CML Pre-Clinical

bcr-abl Gene identified as cause of leukemia

in mice (including cell tranplantation,

trangenic mouse)

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1992 CML
the compound that would become gleevec

was synthesized

http://www.innovation.org/index.cfm/StoriesofInnovation/In

novatorStories/The_Story_of_Gleevec

不確定1993 CML
Drug

Discovery
First STI571/Gleevec laboratory studies begin

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1995/1 Pre-Clinical

TEST of CPG53716 (not gleevec); Preclinical

models test (just a paper identified in

Buchdunger's other paper)

Lessons learned from the development of an abl tyrosine

kinase inhibitor for chronic myelogenous leukemia. J Clin

Invest. 2000 Jan;105(1):3-7.

1996/1/1

1996/5/2
CML Pre-Clinical Functional Test of STI571 in animal model

1996/7 CML
Drug

Discovery

Novartis

researchers (Dr.

Elisabeth

Buchdunger and

Dr. Juerg

Zimmerman)

tested 400 molecules to find the target

EX: CGP53716;   identify lead coumpounds

and gave it to Dr. Druker to test the function

http://www.innovation.org/index.cfm/StoriesofInnovation/In

novatorStories/The_Story_of_Gleevec

1998/4/9 CML IND

IND for imatinib mesylate was received by the

depratment of health and human services on

april 9, 1998. IND number is 55666.

USPTO FILE WRAPPER: 2001-07-03 Patent Term Extension

Application Under 35 USC 156

1998/6 CML
Phase I

STARTED

Brian Druker First human test begin; clinical paper cannot

be found in any website

 

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

    http://www.jci.org/articles/view/9083#B23

1999/1 Pre-Clinical
CGP57148B tested in mice (not the first study

of animal model)
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1999 CML Preliminary Result of 31 patients reported

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

1999/7/2

CML

(Chronic

Phase

Study)

1st Phase II

STARTED

Dr. Hagop

Kantarjian, from

the MD Anderson

Cancer Center in

Houston, Texas

First patient enrolled. A phase II open-label

study to determine the safety and anti-

leukemic effects in patients

1999/12 started first of three phase II trials

and completed 532 patients in May2000

Gleevec FDA DATA: Medical Review P3 Study 0102 (Page

118)

http://www.medscape.org/viewarticle/418676

http://www.cptech.org/ip/health/gleevec/drucker.html

1999/7

CML (Blast

Crisis

Phase

Study)

3rd Phase II

STARTED

Dr. Charles

Sawyers, from the

Jonsson Cancer

Center at the

University of

California, Los

Angeles

1999/8

CML

(Accelerate

d Phase

Study)

2nd Phase

II STARTED

Dr. Moshe Talpaz,

from the MD

Anderson Cancer

Center

The accelerated-phase CML Trial (2nd of three

phase II) started

http://www.medscape.org/viewarticle/418676

http://www.cptech.org/ip/health/gleevec/drucker.html

2000/3

CML

(Accelerate

d Phase

Study)

2nd Phase

II ENDED

Dr. Moshe Talpaz,

from the MD

Anderson Cancer

Center

2nd Phase II recruited 235 patients and

ended.

http://www.medscape.org/viewarticle/418676

http://www.cptech.org/ip/health/gleevec/drucker.html

2000/5

CML

(Chronic

Phase

Study)

1st Phase II

ENDED

Dr. Hagop

Kantarjian, from

the MD Anderson

Cancer Center in

Houston, Texas

1999/12 started first of three phase II trials

and completed 532 patients in May2000

http://www.medscape.org/viewarticle/418676

http://www.cptech.org/ip/health/gleevec/drucker.html
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2000/5 CML
Phase I

ENDED

From June 1998 to May 2000, 83 patients

(interim study) in whom treatment with

interferon alfa had failed, or who could not

tolerate the drug, were enrolled at three

participating study centers.

Efficacy and Safety of a Specific Inhibitor of the BCR-ABL

Tyrosine Kinase in Chronic Myeloid Leukemia

http://www.nejm.org/doi/full/10.1056/NEJM2001040534414

01#t=articleMethods

2000/6

CML (Blast

Crisis

Phase

Study)

3rd Phase II

ENDED

Dr. Charles

Sawyers, from the

Jonsson Cancer

Center at the

University of

California, Los

Angeles

completed enrollment of 260 (or some said

262) patients with CML blast crisis

2000/6 CML
Phase III

STARTED

The study was conducted in 177 hospitals in

16 countries, and 1106 patients (553 in each

group) were enrolled between June 2000 and

January 2001.

http://clinicaltrials.gov/ct2/show/record/NCT00006343?term

=imatinib&phase=23&rcv_s=01%2F01%2F1992&rcv_e=01

%2F01%2F2004&rank=5

2000/7 kit+ GIST
Phase II

STARTED
B2222 phase II trial began

2001/1 CML
Phase III

ENDED

The study was conducted in 177 hospitals in

16 countries, and 1106 patients (553 in each

group) were enrolled between June 2000 and

January 2001.

http://www.nejm.org/doi/full/10.1056/NEJMoa022457#t=art

icleMethods

2001/2/27 2nd CML #21-335 NDA
Applicant Novartis

Pharmaceuticals

NDA received (#21-335)

indication: CML in three stages after failure of

IFN alpha

2001/3
FDA granted an expedited review of

Gleevec；Also called fast track

http://www.cancer.gov/newscenter/newsfromnci/2001/gleev

ecpressrelease

http://www.innovation.org/index.cfm/StoriesofInnovation/In

novatorStories/The_Story_of_Gleevec

2001/4/5 CML
Phase I

REPORTED

1998/6~2000/5:  primary end point of this

phase 1, dose-escalation trial was the safety

and tolerability of STI571

83 patients included

Efficacy and Safety of a Specific Inhibitor of the BCR-ABL

Tyrosine Kinase in Chronic Myeloid Leukemia. N Engl J Med

2001; 344:1031-1037April 5, 2001DOI:

10.1056/NEJM200104053441401
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2001/4/5

2002
CML

Phase II

REPORTED

1999/4~2000/3    Phase II study

; larger study confirms earlier findings

58 patients included

Treatment for chronic myelogenous leukemia PAPER

http://bloodjournal.hematologylibrary.org/content/105/7/2

640.long

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

2001/5/10
2nd line

CML
#21-335 Approval

FDA approves STI571/Gleevec for treatment

for CML; The approval was based on results of

three large Phase 2 studies

http://www.cancer.gov/PublishedContent/Images/images/d

ocuments/6ac3a026-8c6c-4a0f-97b0-

df63d9f8ef92/poster_timeline.gif

http://www.fda.gov/drugs/resourcesforyou/consumers/ucm

289601.htm

2001/10/16 kit+ GIST #21-335 sNDA Novartis filed sNDA

2002/1/31 Phase III data submitted to the authoriteis

Imatinib Compared with Interferon and Low-Dose

Cytarabine for Newly Diagnosed Chronic-Phase Chronic

Myeloid Leukemia. N Engl J Med 2003; 348:994-1004March

13, 2003 DOI: 10.1056/NEJMoa022457

2002/2/1 kit+ GIST Approval

Phase III data submitted to the authoriteis

approved for the treatment of unresectable

and/or metastatic malignant kit+ GIST

2002/6/28
First Line

CML
#21-335 sNDA

Novartis submits sNDA June 28 seeking

approval of Gleevec for first-line use in

patients with newly diagnosed Philadelphia

chromosome-positive chronic myeloid

leukemia (CML).

http://www.elsevierbi.com/publications/pharmaceutical-

approvals-monthly/07/007/gleevec-firstline-use

http://www.prnewswire.com/news-releases/gleevectm-

gains-fda-approval-for-first-line-treatment-of-chronic-

myeloid-leukemia-cml-77235992.html

2002/12/13

All

indications

in 21355

#21-588 NDA

This new drug application (#21-588) provides

for the use of Gleevec (imatinib mesylate)

Tablets, 100 mg and 400 mg.

Please note that this approval is considered

an accelerated approval (21 CFR 314 subpart

H) because all of the indications being

approved for Gleevec (imatinib mesylate)

Tablets are accelerated approval indications

from NDA 21-335 Gleevec (imatinib mesylate)

Capsules.
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2002/12/20
First Line

CML
#21-335 Approval

Gleevec was approved to be the first line

treatment of CML

Gleevec is now approved for the treatment of

patients with all three stages of CML -- CML

myeloid blast crisis, CML accelerated phase,

and CML in chronic phase, either before or

after use of other therapy. The only known

cure for CML is still by a stem cell (bone

marrow) transplant.

http://www.drugs.com/news/gleevec-approved-first-line-

chronic-myeloid-leukemia-3202.html

http://www.prnewswire.com/news-releases/gleevectm-

gains-fda-approval-for-first-line-treatment-of-chronic-

myeloid-leukemia-cml-77235992.html

2003/3/13

1st

2nd

CML

Phase III

REPORTED

2000/6~2001/1

177 hospitals in 16 countries, and 1106

patients (553 in each group)

http://www.cancer.gov/cancertopics/pdq/treatment/CML/H

ealthProfessional/page4

2003/4/18

All

indications

in 21355

#21-588 Approval

2003/4/23
Pediatric

2nd CML

#21-335

#21-588
sNDA

Change from capsule to tablet

This supplemental new drug application

provides for the use of for Gleevec (imatinib

mesylate)

Tablets for the treatment of pediatric patients

with Ph+ chronic phase CML whose disease

has recurred

after stem cell transplant or who are resistant

to interferon alpha therapy.

NDA 21-588/S-001

NDA 21-335/S-003

2003/5/20
Pediatric

2nd CML

#21-335

#21-588
Approval

2003/8/26
Labelling

Revision
#21-588 sNDA 2nd CML in all three stages by using tablets

2003/11/3
1st

CML

Phase III

REPORTED

2003/12/8
Labelling

Revision
#21-588 Approval
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Patent No. Title
Independent

Claims
Preamble

Transitional

Word
Body

US5516775

Further use of

pyrimidine derivatives

1 A method of treatment of warm-

blooded animals suffering from a

protein kinase C dependent

tumoral disease, which

comprises treating warm-blooded animals in need of such treatment with an effective tumor-inhibiting amount of a compound of formula I ##STR7##

wherein R1 is hydrogen or C1 -C3 alkyl, R2 is hydrogen or C1 -C3 alkyl, R3 is 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-methyl-3-pyridyl, 4-methyl-3-pyridyl, 2-furyl, 5-

methyl-2-furyl, 2,5-dimethyl-3-furyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl, 2-phenothiazinyl, 4-pyrazinyl, 2-benzofuryl, N-oxido-2-pyridyl, N-oxido-3-pyridyl, N-

oxido-4-pyridyl, 1H-indol-2-yl, 1H-indol-3-yl, 1-methyl-1H-pyrrol-2-yl, 4-quinolinyl, 1-methyl-pyridinium-4-yliodide, dimethylaminophenyl or N-acetyl-N-

methylaminophenyl, R4 is hydrogen, C1 -C3 alkyl, --CO--CO--O--C2 H5 or N,N-dimethylaminoethyl, at least one of R5, R6, R7 and R8 is C1 -C6 alkyl, C1 -C3

alkoxy, chloro, bromo, iodo, trifluoromethyl, hydroxy, phenyl, amino, mono-(C1 -C3 -alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4 alkanoyl, propenyloxy, carboxy,

carboxymethoxy, ethoxycarbonylmethoxy, sulfanilamido, N,N-di(C1 -C3 alkyl)sulfanilamido, N-methylpiperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-triazol-1-yl,

1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethylbenzyl or a radical of one of the formulae:

--CO2 R, --NH--C(═O)--R, --N(R)--C(═O)--R, --O--(CH2)n --N(R)--R, --C(═O)--NH--(CH2)n --N(R)--R, --CH(CH3)--NH--CHO, --C(CH3)═N--OH, --C(CH3)

═N--O--CH3, --C(CH3)--NH2, --NH--CH2 --C(═O)--N(R)--R, ##STR8## --(CH2)m --R10, --X--(CH2)m --R10 or ##STR9## wherein R is C1 -C3 alkyl, X is

oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R9 is hydrogen, C1 -C3 alkyl, C1 -C3 alkoxy, chloro, bromo, iodo or trifluoromethyl, R10 is 1H-imidazol-1-yl or

morpholinyl, and R11 is C1 -C3 alkyl or unsubstituted phenyl or phenyl which is monosubstituted by C1 -C3 alkyl, halogen or trifluoromethyl, and the other

substituents R5, R6, R7 and R8 are hydrogen, or a pharmaceutically acceptable salt thereof.

1 An N-phenyl-2-pyrimidine-amine

compound

of  formula I ##STR9## wherein R1 is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted phenyl wherein the amino group in each case is free,

alkylated or acylated, 1H-indolyl or 1H-imidazolyl bonded at a five-membered ring carbon atom, or unsubstituted or lower alkyl-substituted pyridyl bonded at a ring

carbon atom and unsubstituted or substituted at the nitrogen atom by oxygen,

R2 and R3 are each independently of the other hydrogen or lower alkyl, one or two of the radicals R4, R5, R6, R7 and R8 are each nitro, fluoro-substituted lower

alkoxy or a radical of formula II

--N(R9)--C(═X)--(Y)n --R10 (II)

wherein

R9 is hydrogen or lower alkyl,

X is oxo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-hydroximino,

Y is oxygen or the group NH,

n is 0 or 1 and

R10 is an aliphatic radical having at least 5 carbon atoms, or an aromatic, aromatic-aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, heterocyclic or hetero-

cyclicaliphatic radical,

and the remaining radicals R4, R5, R6, R7 and R8 are each independently of the others hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated

amino, piperazinyl, piperidinyl, pyrrolidinyl or by morpholinyl, or lower alkanoyl, trifluoromethyl, free, etherified or esterifed hydroxy, free, alkylated or acylated

amino or free or esterified carboxy,
21 A pharmaceutical composition

for the treatment of tumours in

warm-blooded animals including

humans,

comprising,  in a dose effective against tumours, a compound of formula I according to claim 1, or a pharmaceutically acceptable salt of such a compound having at least one salt-

forming group, together with a pharmaceutical carrier.

22 A method of treating warm-

blooded animals including

humans, which

comprises administering to such a warm-blooded animal suffering from a tumoral disease a dose, effective against tumours, of a compound of formula I according to claim 1 or

of a pharmaceutically acceptable salt of such a compound having at least one salt-forming group.

US5521184

Pyrimidine

derivatives and

processes for the

preparation thereof
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US5705502

Pharmacologically

active

pyrimidineamine

derivatives and

processes for the

preparation thereof

1 An N-phenyl-2-pyrimidineamine

derivative

of formula I ##STR9## wherein R1 is a substituted cyclic radical, the cyclic radical being bonded at a ring carbon atom in each case and being selected from pyridyl,

pyrazinyl, thiazolyl, pyrimidinyl, pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical being selected from one or more of the groups

halogen, cyano, carbamoyl, --C(═O)--OR3, --C(═O)--R4, --SO2 --N(R5)--R6, --N(R7)--R8, --OR9 and fluorine-substituted lower alkyl, wherein

R3, R4, R5, R6, R7, R8 and R9 are each independently of the others hydrogen or lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R2 is selected from halogen, cyano, carbamoyl, --C(═O)--OR10, --C(═O)--R11, --SO2 --N(R12)--R13, --N(R14)--R15, --OR16 and fluorine-substituted lower alkyl,

wherein

R10, R11, R12, R13, R14, R15 and R16 are each independently of the others hydrogen or lower alkyl that is unsubstituted or substituted by mono- or di-lower

alkylamino, or a salt of such a compound having at least one salt-forming group.

8 A pharmaceutical composition comprising  a compound of formula I according to claim 1 or a pharmaceutically acceptable salt of such a compound having at least one salt-forming group together with a

pharmaceutical carrier.

9 A process for the preparation of

an N-phenyl-2-pyrimidineamine

derivative

of formula I ##STR10## wherein R1 is a substituted cyclic radical, the cyclic radical being bonded at a ring carbon atom in each case and being selected from pyridyl,

pyrazinyl, thiazolyl, pyrimidinyl, pyridazinyl and imidazolyl, and the substituents of the above-mentioned cyclic radical being selected from one or more of the groups

halogen, cyano, carbamoyl, --C(═O)--OR3, --C(═O)--R4, --SO2 --N(R5)--R6, --N(R7)--R8, --OR9 and fluorine-substituted lower alkyl, wherein

R3, R4, R5, R6, R7, R8 and R9 are each independently of the others hydrogen or lower alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino; and

R2 is selected from halogen, cyano, carbamoyl, --C(═O)--OR10, --C(═O)--R11, --SO2 --N(R12)--R13, --N(R14)--R15, --OR16 and fluorine-substituted lower alkyl,

wherein

R10, R11, R12, R13, R14, R15 and R16 are each independently of the others hydrogen or lower alkyl that is unsubstituted or substituted by mono- or di-lower

alkylamino, or of a salt of such a compound having at least one salt-forming group, wherein a compound of formula II

R1 --C(═O)--CH═CH--N(R17)--R18 (II),

wherein R17 and R18 are each independently of the other lower alkyl and R1 is as defined above, functional groups present in a compound of formula II, with the

exception of the groups participating in the reaction, being, if necessary, in protected form, or a salt of such a compound is reacted with a compound of formula III

##STR11## wherein R2 is as defined above, functional groups present in a compound of formula III, with the exception of the guanidino group participating in the

reaction, being, if necessary, in protected form, or with a salt of such a compound, and any protecting groups present are removed

and, if desired, a compound of formula I obtainable in accordance with the above process is converted into its salt, or an obtainable salt of a compound of formula I is

converted into the free compound.

US5728708

Pharmacologically

active pyridine

derivatives and

processes for the

preparation thereof

1 An N-phenyl-2-pyrimidineamine

derivative

of formula I ##STR21## wherein R0 is hydrogen, halogen, lower alkoxy or lower alkyl,

R1 is

a) N-(amino-lower alkyl)-carbamoyl,

b) N-(hydroxy-lower alkyl)-carbamoyl,

c) hydrazino,

d) cyclohexyl-amino that is unsubstituted or substituted by amino,

e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

f) morpholinyl, or

g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-

carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy,

dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula H2 N--CH(R)--C(═O)--NH--

wherein R is hydrogen, C1 -C4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-

phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and

R2 is C1 -C6 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, phenyl, amino, mono(C1 -C3 alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4

alkanoyl, propen-yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-(C1 -C3 alkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl,

1H-imidazol-1-yl, 1H-triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a radical of one of the formulae:

--CO2 R3, --NH--C(═O)--R3, --N(R3)--C(═O)--R4, --O--(CH2)n --N(R3)--R4, --C(═O)--NH--(CH2)n --R4 a, --C(═O)--NH--(CH2)n --N(R3)--R4, --CH(CH3)--

NH--CHO, --C(CH3)═N--OH, --C(CH3)═N--O--CH3, --CH(CH3)--NH2, --NH--CH2 --C(═O)--N(R3)--R4, ##STR22## wherein R3 and R4 are each

independently of the other C1 -C3 alkyl, R4 a is hydroxy, amino or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R5 is hydrogen, C1 -C3 alkyl, C1 -C3

alkoxy, chlorine, bromine, iodine or trifluoromethyl, R6 is 1H-imidazol-1-yl or morpholinyl and R7 is C1 -C3 alkyl or is phenyl that is unsubstituted or mono-

substituted by C1 -C3 alkyl, halogen or by trifluoromethyl, or a salt thereof.
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11 A process for the preparation of

an N-phenyl-2-pyrimidineamine

derivative of formula I

##STR25##

wherein R0 is hydrogen, halogen, lower alkoxy or lower alkyl,

R1 is

a) hydrazino,

b) cyclohexyl-amino that is unsubstituted or substituted by amino, or

c) lower alkylamino substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-

carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxycarbamoyl, hydroxy, lower alkoxy,

dihydroxyphosphoryloxy, piperazinyl, lower alkanoylpiperazinyl, formylpiperazinyl, protylamido or by a radical of the formula H2 N--CH(R)--C(═O)--NH-- wherein

R is hydrogen, C1 -C4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-

methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and R2 is C1 -C6

alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, phenyl, amino, mono(C1 -C3 alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4 alkanoyl,

propenyloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di(C1 -C3 alkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-

imidazol-1-yl, 1H-triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a radical of one of the formula e:

--CO2 R3, --NH--C(═O)--R3, --N(R3)--C(═O)--R4, --O--CH2)n --N(R3)--R4, --C(═O)--NH--(CH2)n --R4 a, --C(═O)--NH--(CH2)n --R3)--R4, --CH(CH3)--NH-

-CHO, --C(CH3)═N--OH, --C(CH3)═N--O--CH3, --CH(CH3)--N2, --NH--CH2 --C(═O)--N(R3)--R4, ##STR26## wherein R3 and R4 are each independently of

the other C1 -C3 alkyl, R4 a is hydroxy, amino or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R5 is hydrogen, C1 -C3 alkyl, C1 -C3 alkoxy, chlorine,

bromine, iodine or trifluoromethyl, R6 is 1H-imidazol-1-yl or morpholinyl and R7 is C1 -C3 alkyl or phenyl unsubstituted or mono-substituted by C1 -C3 alkyl, by

halogen or by trifluoromethyl, or a salt thereof, wherein

a) a compound of formula IV ##STR27## wherein Y is the group formed by having a hydroxy group esterified by a strong inorganic or organic acid and the functional

groups present in the compound of formula IV, with the exception of the leaving group participating in the reaction, being, if necessary, in protected form, or a salt of

the compound of formula IV, is reacted with an amine of formula V H2 N--R12 (V) wherein R12 is amino or unsubstituted or amino-substituted cyclohexyl, or is

lower alkyl that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-

carbonylamino, amidino, di-lower alkylamino-cyclo-hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy,

dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula H2 N--CH(R)--C(═O)--NH--

wherein R is hydrogen, C1 -C4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-

phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, the

functional groups present in R12 being, if necessary, in protected form; and

removing the protecting groups, if present, to obtain the compound of formula I or the salt of the compound of formula I.12 A process according to claim 11

for the preparation of a

compound of formula Ia

##STR28##

 wherein R1 is

a) hydrazino,

b) cyclohexyl-amino that is unsubstituted or substituted by amino, or

c) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-

cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy, di-hydroxyphosphoryloxy, piperazinyl, lower alkanoyl-

piperazinyl, formylpiperazinyl, propyl-amido or by a radical of the formula H2 N--CH(R)--C(═O)--NH-- wherein R is hydrogen, C1 -C4 -alkyl, benzyl,

hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-

ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and

R2 is C1 -C6 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, phenyl, amino, mono(C1 -C3 alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4

alkanoyl, propenyloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di(C1 -C3 alkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl,

1H-imidazol-1-yl, 1H-triazol-1-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a radical of one of the formula e:

--CO2 R3, --NH--C(═O)--R3, --N(R3)--C(═O)--R4, --O--(CH2)n --N(R3)--R4, --C(═O)--NH--(CH2)n --N(R3)--R4, --CH(CH3)--NH--CHO, --C(CH3)═N--OH, -

-C(CH3)═N--O--CH3, --CH(CH3)--NH2, --NH--CH2 --C(═O)--N(R3)--R4, ##STR29## wherein R3 and R4 are each independently of the other C1 -C3 alkyl, X is

oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R5 is hydrogen, C1 -C3 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine or trifluoromethyl, R6 is 1H-imidazol-1-yl or

morpholinyl, and R7 is C1 -C3 alkyl or is phenyl that is unsubstituted or mono-substituted by C1 -C3 alkyl, halogen or by trifluoromethyl, or a salt thereof, wherein

a) a compound of formula II ##STR30## wherein R8 and R9 are each independently of the other lower alkyl and R1 is as defined above, functional groups present in

a compound of formula II, with the exception of the groups participating in the reaction, being, if necessary, in protected form, or a salt of such a compound is reacted

with a compound of formula IIIa ##STR31## wherein R2 is as defined above, functional groups present in a compound of formula IIIa, with the exception of the

guanidino group participating in the reaction, being, if necessary, in protected form, or with a salt of such a compound, and any protecting groups present are removed,

or a compound of formula IVa ##STR32## wherein Y is the group formed by having a hydroxy group esterified by a strong inorganic or organic acid and R2 is as

defined above, the functional groups present in the compound of formula IVa, with the exception of the leaving group participating in the reaction, being, if necessary,

in protected form, or a salt of the compound of formula IVa is reacted with an amine of formula V

H2 N--R12 (V) wherein R12 is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl that is substituted by cyano, imidazolyl, guanidyl, amino,

lower alkanoylamino, lower alkylaminocarbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl,

hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula H2 N--

CH(R)--C(═O)--NH-- wherein R is hydrogen, C1 -C4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-

methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-
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17 A pharmaceutical composition comprising a compound of formula I according to claim 1 or a pharmaceutically acceptable salt of such a compound having at least one salt-forming group together with a

pharmaceutical carried.

18 A pharmaceutical composition

for the treatment of tumours in

warm-blooded animals including

humans,

comprising a dose effective against a tumour of the bladder or skin of a compound of formula I according to claim 1, or a pharmaceutically acceptable salt of said compound

having at least one salt-forming group, together with a pharmaceutical carrier.

21 A method of treating a warm-

blooded animal including a

human, which

comprises administering to a warm-blooded animal suffering from a tumour of the bladder or the skin a dose effective against said tumour of the bladder or skin of a compound

of formula I according to claim 11, or of a pharmaceutically acceptable salt of said compound having at least one salt-forming group.

22 A pharmaceutical composition

for the treatment of tumours in

warm-blooded animals including

humans,

comprising a dose effective against epithelial carcinomas of a compound of formula I according to claim 1 or a pharmaceutically acceptable salt of said compound having at least

one salt-forming group together with a pharmaceutical carrier.

23 A method of treating a warm-

blooded animal including a

human, which

comprises administering to a warm-blooded animal suffering from an epithelial carcinoma disease a dose effective against said disease of a compound of formula I according to

claim 1 or of a pharmaceutically acceptable salt of said compound having at least one salt-forming group.

US6894051

Crystal modification

of a N-phenyl-2-

pyrimidineamine

derivative, processes

for its manufacture

and its use

1 A crystalline form of the monomethanesulfonic acid addition salt of a compound of formula I,

####

which is non-hygroscopic in a glass climatic chamber at 25° C. and relative humidities up to and including 93%.

9 A pharmaceutical composition, comprising the β-crystal form according to claim 1 of the methanesulfonic acid addition salt of a compound of formula I and a pharmaceutically acceptable carrier.

10 A process for the preparation of

the β-crystal form of the

methanesulfonic acid addition

salt of a compound of formula I

which

comprises a) digesting another crystal form or an amorphous starting material of the methanesulfonic acid addition salt of a compound of formula I with a suitable polar solvent

in suspension at a temperature between 20 and 50° C., or

b) dissolving another crystal form or an amorphous starting material of the methanesulfonic acid addition salt of a compound of formula I, in a polar solvent at a

suitable temperature of 25° C. up to the reflux temperature of the reaction mixture, and then initiating crystallisation by adding a small amount of the δ-crystal form as

seed crystal at a temperature between 20 and 70° C.

11. A crystalline form according to claim 1 of the methanesulfonic acid addition salt of a compound of formula I, which comprises at least 90% by weight crystals of

the β-modification and remains dry at 93% relative humidity and 25° C.

12 A method for treating a tumor

disease in a patient, which

comprises administering to the patient an effective amount of the methanesulfonic acid addition salt of a compound of the formula

####

in its β-crystal modification.
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1 A method of treating

gastrointestinal stromal tumours

which

comprises administering to a human in need of such treatment a dose, effective against gastrointestinal stromal tumours, of 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-

pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide of the formula I

####

or a pharmaceutically acceptable salt thereof.

5 A method for administering to a

human subject having

gastrointestinal stromal tumours

4-(4-methylpiperazin-1-

ylmethyl)-N-[4-methyl-3-(4-

pyrimidin-3-yl)pyrimidin-2-

ylamino)phenyl]-benzamide of

the formula I####

or a pharmaceutically acceptable

salt thereof, which

comprises administering a pharmaceutically effective amount of 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide of the

formula I or a pharmaceutically acceptable salt thereof to the human subject once daily for a period exceeding 3 months.

US7081532

N-phenyl-2-

pyrimidine-amine

derivatives

1 A compound of formula I

 ####

wherein

R1 is pyridyl bonded at a ring carbon atom,

R2 and R3 are both hydrogen,

R4 is lower alkyl,

R5 and R6 are both hydrogen,

R7 is a radical of formula II

—N(R9)—C(═X)—(Y)n—R10   (II),

wherein

R9 is hydrogen,

X is oxo,

n is 0 and

R10 is phenyl which is substituted by piperazinyl-lower alkyl, and R8 is hydrogen, or a salt of such a compound having at least one salt-forming group.

US7312216

N-phenyl-2-

pyrimidine-amine

derivatives

1 A pharmaceutical composition comprising a therapeutically effective amount of a compound of formula I

 ####

wherein

 R1 is pyridyl bonded at a ring carbon atom,

 R2 and R3 are both hydrogen,

 R4 is lower alkyl,

 R5 and R6 are both hydrogen,

 R7 is a radical of formula II —N(R9)—C(═X)—(Y)n—R10, wherein

 R9 is hydrogen,

 x is oxo,

 y is oxygen or the group NH,

 n is 0 and

 R10 is phenyl which is substituted by piperazinyl-lower alkyl, and R8 is hydrogen,

 or a salt of such a compound having at least one salt-forming group together with a pharmaceutically acceptable carrier.

US6958335

Treatment of

gastrointestinal

stromal tumors
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US7329661

N-phenyl-3-

pyrimidine-amine

derivatives

1 A method of treating a

proliferative disorder, which

comprises administering to a warm-blooded animal in need thereof an effective amount of the compound of formula I

 ####

wherein

R1 is pyridyl bonded at a ring carbon atom,

R2 and R3 are both hydrogen,

R4 is lower alkyl,

R5 and R6 are both hydrogen,

R7 is a radical of formula II —N(R9)—C(═X)—(Y)n—R10, wherein

R9 is hydrogen,

X is oxo,

Y is oxygen or the group NH,

n is 0 and

R10 is phenyl which is substituted by piperazinyl-lower alkyl,

and R8 is hydrogen,

or a pharmaceutically acceptable salt of such a compound wherein the proliferative disease is selected from lung cancer, breast cancer, colon cancer, atherosclerosis,

thrombosis, psoriasis, scleroderma, fibrosis and restenosis.
1 A compound of formula I

 ####

wherein

R3 is (4-methyl-piperazinyl)-methyl and

R1, R2, R4 and R5 are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy;

lower alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or esterified carboxy;

lower alkoxycarbonyl and halogen;

R6 is halogen, NH2, NO2, NHC(O)CF3, NHC(O)CH3, or NHC(NH)NH2, R7 is methyl and R8 is hydrogen;

or a salt or crystal form thereof.

4 A compound according to claim

1

wherein the salt is selected from chloride, bromide, mesylate, acetate or trifluoroacetate.

1 A crystalline form of the monomethanesulfonic acid addition salt of a compound of formula I,

 ####

having non-needle-shaped crystals.

4 A pharmaceutical composition, comprising the crystal form according to claim 1 of the methanesulfonic acid addition salt of a compound of formula I and a pharmaceutically acceptable carrier.

N-oxides of N-

phenyl-2-pyrimidine-

amine derivatives

1 A compound of formula I

 ####

wherein

R1 is hydrogen or hydroxy,

R2 is hydrogen, lower alkyl or hydroxy-lower alkyl,

A is a piperazinyl group of the formula A′

####

substituted by oxo on a ring carbon, and

R3 is hydrogen, lower alkyl or acetyl,

in purified form or a pharmaceutically acceptable salt of such a compound.

5 A pharmaceutical composition comprising a compound according to claim 1, or a pharmaceutically acceptable salt thereof, together with a pharmaceutically acceptable carrier.

US7557105

US7456283

N-phenyl-2-

pyrimidine-amine

derivatives

US7544799

Crystal modification

of a N-phenyl-2-

pyrimidineamine

derivative, processes

for its manufacture

and its use



 

110 

 

 

US7579467

N-phenyl-2-

pyrimidine-amine

derivatives

1 A process for the preparation of

compounds

of formula I

 ####

wherein

the radicals R1, R2, R4 and R5 are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl; free, etherified or

esterified hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or

esterified carboxy; lower alkoxycarbonyl and halogen; or

R1 and R2 or R4 and R5 together are a substituted or unsubstituted alkylene radical having 4 carbon atoms, the substituents being selected from cyano, unsubstituted

or hydroxy-, amino- or 4-methyl-piperazinyl-substituted lower alkyl, trifluoromethyl, free, etherified or esterified hydroxy, free, alkylated or acylated amino and free

or esterified carboxy;

and the other three radicals are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified

hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or esterified

carboxy; lower alkoxycarbonyl and halogen;

and R3 is (4-methyl-piperazinyl)-methyl;

R6 is halogen, NH2, NO2, NHC(O)CF3, NHC(O)CH3, or NHC(NH)NH2, R7 is methyl and R8 is hydrogen,

or a salt or crystal form thereof,

wherein a compound of formula V

 ####

is reacted with a compound of formula R14—H,

wherein,

R13 is methyl substituted by a halogen, and

R14 is N-methylpiperazine or a salt thereof.
1 A compound of formula 1

 ####

wherein

R1 represents hydrogen and R2 represents NR5R6, or R1 represents NR5R6 and R2 represents hydrogen;

R3 represents lower alkyl, fluoroalkyl, hydroxyalkyl or carbamoyl;

R4 represents hydrogen, lower alkyl or halogen; and

R5 and R6 represent, independently of each other, hydrogen, lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower acyloxy-lower alkyl, carboxy-lower

alkyl, lower alkoxycarbonyl-lower alkyl, amino-lower alkyl, lower alkylamino-lower alkyl, di(lower alkyl)amino-lower alkyl, N-lower alkylpiperidinyl, N-lower

alkylpyrrolidinyl, or lower acyl, or R5R6 together represent alkylene with four, five or six carbon atoms, oxa-lower alkylene with one oxygen and three or four carbon

atoms, or aza-lower alkylene with one nitrogen and three or four carbon atoms wherein the nitrogen atom is unsubstituted or substituted by lower alkyl, hydroxy-lower

alkyl or lower alkoxy-lower alkyl, and wherein lower alkylene in each case may be partially or totally unsaturated and/or the carbon atoms of lower alkylene may be

substituted by lower alkyl, hydroxy or lower alkoxy;

and a N-oxide or a pharmaceutically acceptable salt of such a compound.
7 A process for the synthesis of a

compound

of the formula 1

 ####

or an N-oxide or a salt thereof, wherein the symbols R1, R2, R3 and R4 are as defined in claim 1, characterized in that a compound of formula 2

 ####

wherein R1, R2 and R3 are as defined for a compound of formula 1, or a derivative thereof wherein the carboxy group —COOH is in activated form, is reacted with

an amine of the formula 3

 ####

wherein R4 is as defined for a compound of the formula 1, optionally in the presence of a dehydrating agent and an inert base and/or a suitable catalyst, and optionally

in the presence of an inert solvent;

where the above starting compounds of formula 2 and 3 may also be present with functional groups in protected form if necessary and/or in the form of salts, provided

a salt-forming group is present and the reaction in salt form is possible;

any protecting groups in a protected derivative of a compound of the formula 1 are removed;

and, if so desired, an obtainable compound of formula 1 is converted into another compound of formula 1 or a N-oxide thereof, a free compound of formula 1 is

converted into a salt, an obtainable salt of a compound of formula 1 is converted into the free compound or another salt, and/or a mixture of isomeric compounds of

8 A pharmaceutical composition comprising as an active ingredient a compound of formula 1 according to claim 1 or a N-oxide or a pharmaceutically acceptable salt thereof together with a pharmaceutically

acceptable carrier.

9 A method for the treatment of a

disease which responds to an

inhibition of protein kinase

activity, which

comprises administering a compound of formula 1 according to claim 1 or a N-oxide or a pharmaceutically acceptable salt thereof, wherein said disease is a leukemia which

responds to an inhibition of the Raf and/or Abl tyrosine kinase activity.

US7655669

Pyrimidineamide

derivatives and the

use thereof
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US7723339

Combination

comprising a signal

transduction inhibitor

and an epothilone

derivative

1 A method of treating a warm-

blooded animal having a

proliferative disease

comprising administering to the animal a combination of (a) N-{5-[4-(4-methyl-piperazino-methyl) -benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine; and (b)

an epothilone, of formula I

 Figure US07723339-20100525-C00003

in which A represents O or NRN, wherein RN is hydrogen or lower alkyl, R is hydrogen or lower alkyl, and Z is O,

in which the active ingredients (a) and (b) are present in each case in free form or in the form of a pharmaceutically acceptable salt and optionally at least one

pharmaceutically acceptable carrier; for simultaneous, separate or sequential use, in a quantity which is jointly therapeutically effective against a proliferative disease

wherein the proliferative disease is selected from the group consisting of glioma and thyroid carcinoma.

US7767688

Combination of

pyrimidylaminobenza

mide compounds and

imatinib for treating

gastrointestinal

stromal tumours

1 A method for treating

gastrointestinal stromal tumours

comprising administering to a subject in need of treatment of gastrointestinal stromal tumors a pharmaceutical combination comprising a) 4-Methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl]benzamide, of the formula (II):

 Figure US07767688-20100803-C00004

or a pharmaceutically acceptable salt thereof,

and

b) imatinib.

US7816359

N-phenyl-2-

pyrimidine-amine

derivatives

1 A pharmaceutical composition comprising, a) one or more pharmaceutically acceptable excipients, and

b) at least one pharmaceutically active compound of formula IV

 ####

R3′ is (4-methyl-piperazinyl)-methyl and

R1′, R2′, R4′ and R5′ are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified

hydroxy; lower alkoxy; lower alkanoyloxy; free, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or esterified

carboxy; lower alkoxycarbonyl and halogen;

R6 is halogen, NH2, NO2, NHC(O)CF3, NHC(O)CH3, or NHC(NH)NH2, R7 is methyl and R8 is hydrogen;

and one of the radicals R6′, R7′ and R8′ is

 ####

wherein R10 is 4-pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted phenyl wherein the amino group in each case is free, alkylated or acylated,

1H-indolyl or 1H-imidazolyl bonded at a five-membered ring carbon atom, or unsubstituted or lower alkyl-substituted pyridyl bonded at a ring carbon atom and

unsubstituted or substituted at the nitrogen atom by oxygen, and R11 and R12 are each independently of the other hydrogen or lower alkyl and the other two radicals

are hydrogen, lower alkyl, benzyl or phenyl, or a pharmaceutically acceptable salt or crystal form thereof; and

c) between 0.00001% and 5% by weight of at least one compound of formula I

 ####

wherein

R3 is (4-methyl-piperazinyl)-methyl and

R1, R2, R4 and R5 are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl; free, etherified or esterified hydroxy;

lower alkoxy; lower alkanoytoxy; free, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; free or esterified carboxy;

lower alkoxycarbonyl and halogen;

R6 is halogen, NH2, NO2, NHC(O)CF3, NHC(O)CH3, or NHC(NH)NH2, R7 is methyl and R8 is hydrogen;

or a salt or crystal form thereof.
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US7825247

N-phenyl-2-

pyrimidine-amine

derivatives

1 Process for the preparation of a compound of formula I

 ####

wherein

R3 is (4-methyl-piperazinyl)-methyl and

R1, R2, R4 and R5 are independently hydrogen, cyano; lower alkyl; hydroxy- or amino-substituted lower alkyl; trifluoromethyl; hydroxy, etherified or esterified

hydroxy; lower alkoxy; lower alkanoyloxy; amino, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; carboxy or

esterified carboxy; lower alkoxycarbonyl and halogen;

R6 is halogen, NH2, NO2, NHC(O)CF3, NHC(O)CH3, or NHC(NH)NH2, R7 is methyl and R8 is hydrogen;

or a salt or crystal form thereof,

wherein a compound of formula II

 ####

is reacted with an amine of formula III

 ####

A) wherein R9=methyl, ethyl or aryl: in the presence of

1) a Lewis acid selected from Al(lower alkyl)3, AlCl3, EtAlCl2, MeAlCl2, Me2AlCl, Et2AlCl or the corresponding sesquichlorides,

2) an organic solvent, and optionally

3) a base,

and the resulting product is hydrolyzed;

or

B) wherein R9=hydrogen: in the presence of

1) thionylchloride,

2) an organic solvent, and optionally

3) a base.

2. A process according to claim 1 wherein the Lewis acid in A) is selected from AlMe3, AlEt3, Al/Bu3, AlCl3, EtAlCl2 and Et2AlCl.

3. A process according to claim 1 wherein the process is carried out at a temperature of 20° C. to 80° C.

4 A process for the preparation of a compound of formula IV  ####

wherein

R3 is (4-methyl-piperazinyl)-methyl and

R1, R2, R4 and R5 are independently hydrogen, cyano; lower alkyl; hydroxy- or amnino-substituted lower alkyl; trifluoromethyl; hydroxy, etherified or esterified

hydroxy; lower alkoxy; lower alkanoyloxy; amino, alkylated or acylated amino; mono- or di-lower alkylamino; lower alkanoylamino; benzoylamino; carboxy or

esterified carboxy; lower alkoxycarbonyl and halogen;

one of the radicals R6′, R7′ and R8′ is  #### wherein R10 is 4-pyperazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted phenyl wherein the

amino group in each case is free, alkylated or acylated, 1H-indolyl or 1H-imidazolyl bonded at a five-membered ring carbon atom, or unsubstituted or lower alkyl-

substituted pyridyl bonded at a ring carbon atom and unsubstituted or substituted at the nitrogen atom by oxygen, and R11 and R12 are each independently of the other

hydrogen or lower alkyl and the other two radicals are independently hydrogen, lower alkyl, benzyl or phenyl;

or a pharmaceutically acceptable salt or crystal form thereof, which comprises preparing a compound of the formula I  ####

wherein R1, R2, R3, R4, and R5 are defined above, R6 is halogen, NH2, NO2, NHC(O)CF3, NHC(O)CH3, or NHC(NH)NH2, R7 is methyl, and R8 is hydrogen; or a

salt or crystal form thereof,

wherein a compound of formula II #### is reacted with an amine of formula III  Figure US07825247-20101102-C00016 A) wherein R9=methyl, ethyl or aryl: in the

presence of

1) a Lewis acid selected from Al(lower alkyl )3, AlCl3, EtAlCl2, MeAlCl2, Me2AlCl, Et2AlCl or the corresponding sesquichlorides,

2) an organic solvent, and optionally

3) a base,

and the resulting product is hydrolyzed;

or B) wherein R9=hydrogen: in the presence of

1) thionylchloride,

2) an organic solvent, and optionally

3) a base.
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1 A delta crystalline form of the

methanesulfonic acid addition

salt

of a compound of formula I

 ####

which shows X-ray diffraction peaks at an angle of refraction 2theta of (a) 7.8°, (b) 8.3° and (c) 9.0°.

7 A crystalline form of the

methanesulfonic acid addition

salt

of a compound of formula I

 ####

which shows in an X-ray diffraction diagram lines at the following angles of refraction 2theta (relative line intensities given in parentheses): 16.5° (44), 16.8° (44),

19.2° (70), 19.4° (51), 19.8° (100), 20.3° (60), 20.7°-(52), 20.9° (65), 21.1° (69) and 22.7° (41), in which the relative peak intensities of each peak do not deviate by

more than 10%.

8 An epsilon crystalline form of the

methanesulfonic acid addition

salt

of a compound of formula I

 ####

which shows on X-ray diffraction peaks at an angle of refraction 2theta of (a) 9.4° and (b) 28.2°.

14 A crystalline form of the

methanesulfonic acid addition

salt

of a compound of formula I

 ####

which shows in an X-ray diffraction diagram lines at the following angles of refraction 2theta (relative line intensities given in parentheses): 12.7° (48), 13.9° (58),

17.0° (99), 17.9° (59), 18.5° (80), 19.6° (78), 20.7° (100), 21.4° (40), 23.6° (49), 24.1° (62) and 28.2° (45), in which the relative peak intensities of each peak do not

deviate by more than 10%.

15 A composition containing the

methanesulfonic acid addition

salt of a compound of formula I

comprisin g a crystalline form of the methanesulfonic acid addition salt of a compound of formula I according to claim 1.

17 A pharmaceutical composition comprising a crystalline form of the methanesulfonic acid addition salt of a compound of formula I according to claim 1, and optionally at least one pharmaceutically acceptable

carrier.

US7879868

Use of imatinib

(glivec,sti-571) to

inhibit breast cancer

resistance protein

(BCRP)-mediated

resistance to

therapeutic agents

1 A method of treating a patient

with an osteosarcoma that has a

BCRP-mediated resistance to a

camptothecin-derived

topoisomerase I inhibitor, which

comprises administering the camptothecin-derived topoisomerase I inhibitor to the patient and reversing the BCRP-mediated resistance to the camptothecin-derived

topoisomerase I inhibitor by co-administering to the patient an effective BCRP-inhibiting amount of imatinib or a pharmaceutically acceptable salt thereof.

1 Crystalline form F of the

methanesulfonic acid addition

salt of a compound

of formula I,

 ####

which comprises X-ray diffraction peaks at an angle of refraction 2theta of 8.4°, 8.6° and 20.9° and wherein the strongest peak in the X-ray diffraction diagram is

observed at an angle of refraction 2theta of 20.9°.

4 A pharmaceutical composition comprising a crystalline form of the methanesulfonic acid addition salt of a compound of formula I according to claim 1, together with a pharmaceutically acceptable carrier.

US7879860

Delta and epsilon

crystal forms of

Imatinib mesylate

US7893076

Crystalline form F of

Imatinib mesylate
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1 A compound  of formula

 ####

wherein

R1 represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R2 represents lower alkyl substituted by one or more identical or different radicals R3, cycloalkyl, benocycloalkyl, heterocyclyl, or a mono- or bicyclic heteroaryl

group comprising zero, one, two or three ring nitrogen atoms and zero or one oxygen atom and zero or one sulfur atom, which groups in each case are unsubstituted or

mono- or polysubstituted; and

R3 represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, phenylamino, N-lower alkyl-N-

phenylamino, cycloalkyl, heterocyclyl, an aryl group, or a mono- or bicyclic heteroaryl group comprising zero, one, two or three ring nitrogen atoms and zero or one

oxygen atom and zero or one sulfur atom, which groups in each case are unsubstituted or mono- or polysubstituted;

R4 represents hydrogen, lower alkyl, or halogen;

or a N-oxide or a pharmaceutically acceptable salt thereof.

6 A pharmaceutical composition comprising as an active ingredient a compound of formula I according to claim 1 or a N-oxide or a pharmaceutically acceptable salt thereof together with a pharmaceutically

acceptable carrier.

7 A method for the treatment of

leukaemia which

comprises administering a compound of formula I according to claim 1 or a N-oxide or a pharmaceutically acceptable salt thereof.

US8017621

Inhibitors of the

mutant form of kit

1 A method of treating a KIT

dependent disease in a patient,

which

comprises: (a) identifying a mutant form of KIT associated with the KIT dependent disease and that is inhibited by Compound A, wherein the mutant form of KIT is selected

from D816F, D816H, D816N, D816Y, D816V, K642E, Y823D, Del 550-558, Del 557-561, N822K, V654A, N822H, Del 550-558+V654A. Del 557-561+V654A,

Ins503AY, V560G, 558NP, Del 557 558, Del W559-560, F522C, Del 579, R634W, K642E T8011, C809G, D820Y, N822K, N822H, Y823D, Y823C and T6701: and

(b) administering to said patient an effective mutant KIT inhibiting amount of compound A, wherein the mutant form of KIT is activated independently of its ligand.

1 6-(6-Hydroxymethyl-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (3-trifluoromethyl-phenyl)-amide, or a tautomer thereof, or a salt thereof.

2 A pharmaceutical composition comprising a compound or salt thereof according to claim 1, and a pharmaceutically acceptable carrier.

3 A method of treating a patient

with a protein kinase dependent

disease, the method

comprising the step of administering a therapeutically effective amount of the compound of claim 1 or a tautomer or salt thereof to the patient, wherein the protein kinase

dependent disease is selected from ocular neovascularisation, diabetic retinopathy, age-related macular degeneration, psoriasis, Von Hippel Lindau disease,

hemangioblastoma, angioma, diabetic nephropathy, malignant nephrosclerosis, thrombotic microangiopathy syndrome, transplant rejection, glomerulonephritis,

mesangioproliferative glomerulonephritis, haemolytic-uraemic syndrome, hypertensive nephrosclerosis, atheroma, arterial restenosis, hepatic cirrhosis, diabetes,

endometriosis, chronic asthma, arterial or post-transplantational atherosclerosis, breast cancer, adenocarcinoma, colorectal cancer, lung cancer, renal cancer, liver

cancer, pancreatic cancer, ovarian cancer, cancer of the prostate, myeloma, multiple myeloma, myelodysplastic syndrome, acute myeloid leukemia, agnogenic myeloid

metaplasia, mesothelioma, glioma and/or glioblastoma.

US8093259

4-methyl-3-[[4-(3-

pyridinyl)-2-

pyrimidinyl]amino]-

N-[5-(4-methyl-1H-

imidaz- ol-1-yl)-3-

(trifluoromethyl)phen

yl]-benzamide for

treatment of

melanoma

1 A method for treating melanoma

in a subject, said method

comprising administering 4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl]-benzamide or an N-oxide or a

pharmaceutically acceptable salt thereof to said subject.

US7956053

Inhibitors of tyrosine

kinases

Bicyclic amides as

kinase inhibitors

US8026247
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US8124611

Inhibitors of the

mutant form of kit

1 A method of treating a KIT

dependent disease in a patient,

comprising administering to the patient an effective amount of a compound of formula

 Figure US08124611-20120228-C00002

wherein the KIT dependent disease is systemic mastocytosis.

1 A salt  of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide, which is 4-methyl-N-[3-(4-methyl-imidazol-1-

yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide monohydrochloride.

2 A method of preparing 4-methyl-

N-[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-

ylamino)-benzamide

monohydrochloride monohydrate

comprising  the steps of:

(a) combining 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base and hydrochloric acid

in methanol under a nitrogen atmosphere;

(b) heating the reaction mixture to a temperature ranging from about 42-50° C.;

(c) stirring the reaction mixture;

(d) filtering the reaction mixture while maintaining the temperature above 40° C. to obtain a clear solution;

(e) cooling the clear solution to about 30° C. while stirring under nitrogen atmosphere;

(f) seeding the solution;

(g) cooling the seeded solution to about 23° C.;

(h) stirring the solution to obtain a suspension;

(i) cooling the suspension to about −10° C.;

(j) stirring the suspension;

(k) filtering solids;

(l) rinsing solids with cold methanol; and

(m) drying the solids at about 50-55° C. and 10-20 torr to obtain 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-

ylamino)-benzamide monohydrochloride monohydrate salt.

3 A pharmaceutical composition comprising: (a) a therapeutically effective amount of a salt according to claim 1; and

(b) at least one pharmaceutically acceptable carrier, diluent, vehicle or excipient.

1 Crystalline form H of the

methanesulfonic acid addition

salt of a compound

of formula I

 ####

which is characterized by an X-ray diffraction diagram comprising at least a peak at an angle of refraction 2θ of 32.9°.

5 A composition comprising the crystalline form according to claim 1 together with an acceptable carrier.

6 A pharmaceutical composition comprising  the crystalline form according to claim 1 together with a pharmaceutically acceptable carrier.

US8163904

Salts of 4-methyl-N-

[3-(4-methyl-

imidazol-1-yl)-5-

trifluoromethyl-

phenyl]-- 3-(4-

pyridin-3-yl-

pyrimidin-2-ylamino)-

Benzamide

US8198289

Crystal form H

imatinib mesylate for

pharmaceutical use
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1 A crystalline form A of the

hydrochloride salt of 4-methyl-N-

[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-

ylamino)-benzenearmide,

characterized

by

an X-ray powder diffraction pattern as shown in FIG. 2.

5 A crystalline form A' of the

hydrochloride salt of 4-methyl-N-

[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-

ylamino)-benzeneamide,

characterized

by

an X-ray powder diffraction pattern as shown: in FIG. 6.

9 A crystalline form A′ of the

hydrochloride salt of 4-methyl-N-

[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-

ylamino)-benzeneamide,

characterized

by

en X-ray powder diffraction pattern as shown in FIG. 7.

13 A pharmaceutical composition comprising: (a) a therapeutically effective amount of a crystalline form of 4-methyl-N-[3-(4-methyl-imidazol-1-yl-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-

ylamino)-benzeneamide hydrochloride salt thereof as a monohydrate according to claim 12; and

(b) at least one pharmaceutically acceptable carrier, diluent or excipient.

14 A method of treating chronic

myelogenous leukemia

comprising the step of administering to a subject in need of such treatment, a therapeutically effective amount of a crystalline form of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzeneamide hydrochloride salt thereof as a monohydrate according to claim 6.

1 A method of treating chronic

myelogenous leukemia

comprising the step of administering to a subject in need thereof, a therapeutically effective amount of a salt, 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-

3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzeneamide monohydrochloride monohydrate.

2 A method of treating chronic

myelogenous leukemia

comprising the step of administering to a subject in need thereof, a therapeutically effective amount of a pharmaceutical composition comprising: a therapeutically effective

amount of a salt, 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzeneamide monohydrochloride

monohydrate and at least one pharmaceutically acceptable carrier, diluent, vehicle or excipient.

US8343984

Crystalline forms of

4-methyl-N-[3-(4-

methyl-imidazol-1-

yl)-5-trifluoromethyl-

phenyl]-3-(4-pyr-

idin-3-yl-pyrimidin-2-

ylamino)-benzamide

US8389537

Salts of 4-methyl N-

[3-(4-methyl-

imidazol-1-yl)-5-

trifluoromethyl-

phenyl]-3-(4-pyridin-

3-yl- -pyrimidin-2-

ylamino)-benzamide
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1 A crystalline form B of the

hydrochloride salt of 4-methyl-N-

[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-

ylamino)-benzamide as a

monohydrate,

characterized

by

an x-ray powder diffraction pattern having at least one maxima selected from about 7.2°, 9.2°, 11.4°, 12.0°, 12.3°, 14.6°, 14.8°, 15.7°, 17.6°, 19.2°, 19.5,° 20.5°,

22.0°, 23.4°, 23.9°, 25.0°, 25.5°, 25.9°, 27.0° (2θ degrees) as shown in FIG. 8.

3 A pharmaceutical composition comprising: (a) a therapeutically effective amount of crystalline form B of the hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl -pyrimidin-2-ylamino)-benzamide as a monohydrate according to claim 1; and

(b) at least one pharmaceutically acceptable carrier, diluent or excipient.

4 A method of treating chronic

myelogenous leukemia

comprising the step of administering to a subject in need thereof, a therapeutically effective amount of crystalline form B of the hydrochloride salt of 4-methyl-N-[3-(4-methyl-

imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as a monohydrate according to claim 1.

5 A crystalline form B′ of the

anhydrous hydrochloride salt of

4-methyl-N-[3-(4-methyl-

imidazol-1-yl)-5-trifluoromethyl-

phenyl]-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-

benzamide,

characterized

by

an x-ray powder diffraction pattern having at least one maxima selected from about 7.2°, 9.2°, 11.5°, 12.0°, 13.9°, 14.3°, 15.4°, 17.6°, 18.6°, 20.3°, 21.7°, 22.5°,

23.2°, 24.7°, 24.9°, 25.2°, 26.0°, 26.6°, 27.5°, 28.2°, 29.2° and 30.0° (2θ degrees) as shown in FIG. 9.

7 A pharmaceutical composition comprising: (a) a therapeutically effective amount of crystalline form B′ of the anhydrous hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-

phenyl]-3-(4-pyridin-3-yl -pyrimidin-2-ylamino)-benzamide according to claim 5; and

(b) at least one pharmaceutically acceptable carrier, diluent or excipient.

6 A method of treating chronic

myelogenous leukemia

comprising the step of administering to a subject in need thereof, a therapeutically effective amount of crystalline form B′ of the anhydrous hydrochloride salt of 4-methyl-N-[3-

(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide according to claim 5.

1 Crystalline form G of the

methanesulfonic acid addition

salt of a compound of formula I:

which is

characterized

by

 an X-ray diffraction pattern comprising at least a peak at a diffraction angle 2θ of 10.5°.

5 A pharmaceutical composition comprising crystalline form G of the methanesulfonic acid addition salt of a compound of formula I according to claim 1:

 ####

and a pharmaceutically acceptable carrier.

US8415363

Crystalline forms of

4-methyl-N-[3-(4-

methyl-imidazol-1-

yl)-5-trifluoromethyl-

phenyl]-3-(4-pyr-

idin-3-yl-pyrimidin-2-

ylamino)-benzamide

US8507515

Crystalline form G of

imatinib mesylate
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1 An acid addition salt of 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenyl]-benzamide (Imatinib) selected from the group consisting of a

(D)(−) tartrate salt, a (L)(+) tartrate salt, succinate salt, and a malonate salt.

3 A pharmaceutical composition

which

 comprises a pharmaceutically acceptable carrier and an acid addition salt of 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenyl]-

benzamide (Imatinib) selected from the group consisting of a tartrate salt, a (D)(−) tartrate salt, a (L)(+) tartrate salt, a succinate salt, and a malonate salt.

4 A method for treating leukemia

in a patient in need thereof

comprising the step of administering a therapeutically effective amount of an acid addition salt of 4-[4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]amino]phenyl]-benzamide according to claim 1 or 3.

1 A method of treating blast crisis

chronic myelogenous leukemia

comprising the step of administering to a subject in need thereof, a therapeutically effective amount of a salt, 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-

3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzeneamide monohydrochloride monohydrate.

2 A method of treating

Philadelphia chromosome

positive chronic myelogenous

leukemia

 comprising the step of administering to a subject in need thereof, a therapeutically effective amount of a salt, 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-

3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzeneamide monohydrochloride monohydrate.

1 Crystalline form I of the

methanesulfonic acid addition

salt of a compound of formula I

 ####

which is

characterized

by

an X-ray diffraction pattern comprising peaks at a diffraction angle 2θ of: 12.9°, 14.1°, 17.1°, 18.0°, 18.7°, 19.1°, 19.8°, 20.9°, 23.9°, 24.3° and 25.2°.

5 A pharmaceutical composition comprising crystalline form I of the methanesulfonic acid addition salt of a compound of formula I

 ####

which is characterized by an X-ray diffraction pattern comprising peaks at a diffraction angle 2θ of 12.9°, 14.1°, 17.1°, 18.0°, 18.7°, 19.1°, 19.8°, 20.9°, 23.9°, 24.3°

and 25.2°, together with a pharmaceutically acceptable carrier.

US8604045

Pyrimidylaminobenza

mide derivatives for

treatment of

neurofibromatosis

1 A method for treating

neurofibromatosis type 1 or type

2 in a patient suffering from non-

cancerous, benign brain tumors,

comprising the step of administering to the patient a therapeutically effective amount of 4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-

(trifluoromethyl)phenyl]benzamide of formula (II):

 ####

as a hydrochloride salt.

US8513256

Salt forms of 4-(4-

methylpiperazin-1-

ylmethyl)-N-[4-

methyl-3-(4-pyridin-

3-yl)pyrimidin-- 2-

ylamino)phenyl]-

benzamide

US8580806

Salts of 4-methyl N-

[3-(4-methyl-

imidazol-1-yl)-5-

trifluoromethyl-

phenyl]-3-(4-pyridin-

3-yl- -pyrimidin-2-

ylamino)-benzamide

US8592440

Crystalline form I of

imatinib mesylate
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1 Crystalline form F of the

methanesulfonic acid addition

salt of a compound of formula I

which is

characterized

by

 an X-ray diffraction pattern comprising peaks at a diffraction angle 2θ of 8.4°, 8.6°, 13.3°, 16.2°, 16.8°, 17.1°, 19.5°, 20.9°, 22.2°, 23.1°, 23.6°, 24.5°, 25.1°, 26.0°,

26.9°, 28.5°, 29.1° and 30.3°.

2 A pharmaceutical composition comprising crystalline form F of the methanesulfonic acid addition salt of a compound of formula I

 ####

which is characterized by an X-ray diffraction pattern comprising peaks at a diffraction angle 2θ of 8.4°, 8.6°, 13.3°, 16.2°, 16.8°, 17.1°, 19.5°, 20.9°, 22.2°, 23.1°,

23.6°, 24.5°, 25.1°, 26.0°, 26.9°, 28.5°, 29.1° and 30.3°, where said pharmaceutical composition is a capsule containing a dry powder blend comprising between 50

mg and 200 mg of crystalline form F of the methanesulfonic acid addition salt of a compound of formula I, which is characterized by an X-ray diffraction pattern

comprising peaks at a diffraction angle 2θ of 8.4°, 8.6°, 13.3°, 16.2°, 16.8°, 17.1°, 19.5°, 20.9°, 22.2°, 23.1°, 23.6°, 24.5°, 25.1°, 26.0°, 26.9°, 28.5°, 29.1° and 30.3°.

US8653093

Combination of

pyrimidylaminobenza

mide compounds and

imatinib for treating

or preventing

proliferative diseases

1 A method for treating

gastrointestinal stromal tumors in

a subject

comprising  the step of administering to the subject a pharmaceutical combination comprising a) 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-

1-yl)-3-(trifluoromethyl)phenyl] benzamide or a pharmaceutically acceptable salt thereof, and

b) imatinib or a pharmaceutically acceptable salt thereof.

US8673930

Pyrimidylaminobenza

mide derivatives for

systemic mastocytosis

1 A method of treating systemic

mastocytosis in a patient in need

thereof

comprising administering to the patient 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl]benzamide of formula:

 ###

or a pharmaceutically acceptable salt of such a compound, wherein the systemic mastocytosis has resistance to imatinib and is associated with FIP1L1-PDGFRα.

US8697702

Method of optimizing

the treatment of

Philadelphia-positive

leukemia with

imatinib mesylate

1 A method of treating a

Philadelphia chromosome

positive (Ph+) leukemia in a

human patient suffering from

Ph+ leukemia

comprising the steps of:

(a) administering a predetermined fixed amount of Imatinib mesylate of between 200 and 800 mg to the human patient,

(b) collecting at least one blood sample from the patient,

(c) determining the plasma trough level (Cmin) of Imatinib mesylate,

(d) determining octamer binding protein activity, (OCT-1 Activity) in the at least one blood sample, and

(e) adjusting the dose of Imatinib mesylate applied to the individual patient in a manner that an Imatinib mesylate Cmin value is achieved in the patient of between

1000 and 3000 ng/mL, if in step (c) an Imatinib mesylate Cmin value of less then 1000 ng/mL is found and in step (d) an OCT-1 Activity is found below 6.0 to 10.0

ng/200,000 cells.

3 A method of treating chronic

myeloid leukemia (CML) in a

human patient suffering from

CML

comprising the steps of:

(a) administering a predetermined fixed amount of Imatinib mesylate of between 200 and 800 mg to the human patient,

(b) collecting at least one blood sample from the patient,

(c) determining the plasma trough level (Cmin) of Imatinib mesylate,

(d) determining octamer binding protein activity, (OCT-1 Activity) in the at least one blood sample, and

(e) adjusting the dose of Imatinib mesylate applied to the individual patient in a manner that an Imatinib mesylate Cmin value is achieved in the patient of between

1000 and 3000 ng/mL, if in step (c) an Imatinib mesylate Cmin value of less than 1000 ng/mL is found and in step (d) an OCT-1 Activity is found below 6.0 to 10.0

ng/200,000 cells.

US8633213

Crystalline form F of

imatinib mesylate
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5 A method of treating

Philadelphia chromosome

positive acute lymphoblastic

leukemia (Ph+ ALL) in a human

patient suffering from Ph+ ALL

comprising the steps of:

(a) administering a predetermined fixed amount of Imatinib mesylate of between 200 and 800 mg to the human patient,

(b) collecting at least one blood sample from the patient,

(c) determining the plasma trough level (Cmin) of Imatinib mesylate,

(d) determining octamer binding protein activity, (OCT-1 Activity) in the at least one blood sample, and

(e) adjusting the dose of Imatinib mesylate applied to the individual patient in a manner that an Imatinib mesylate Cmin value is achieved in the patient of between

1000 and 3000 ng/mL, if in step (c) an Imatinib mesylate Cmin value of less than 1000 ng/mL is found and in step (d) an OCT-1 Activity is found below 6.0 to 10.0

ng/200,000 cells.
1 A crystalline form of the

monomethanesulfonic acid

addition salt of a compound

of formula I,

 ####

having non-needle-shaped crystals.

4 A pharmaceutical composition, comprising the crystal form according to claim 1 of the methanesulfonic acid addition salt of a compound of formula I and a pharmaceutically acceptable carrier.

USRE43932

Crystal modification

of a N-phenyl-2-

pyrimidineamine

derivative, processes

for its manufacture

and its use
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Title Publication number Date of application

CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE AR016351 (A1) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE AR043266 (A2) 20040812


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE AT251152 (T) 19980716


Crystal modification of a N-phenyl-2-pyrimidineamine derivative, processes

for its manufacture and its use AU740713 (B2) 19980716


Crystal modification of a n-phenyl-2-pyrimidineamine derivative, processes

for its manufacture and its use AU8975998 (A) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE BR9810920 (A) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
CA2296604 (C);

CA2296604 (A1)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-E-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
CA2622808 (A1);

CA2622808 (C)
19980716


Crystal modification of N-phenyl-2-pyrimidineamine derivative, processes for

its manufacture and its use
CN1264375 (A);

CN1134430 (C)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE CO4940418 (A1) 19980709


Crystalline modification of N-phenyl-2-pyrimidinamine derivative, process of

its preparation and use
CZ20000149 (A3);

CZ298531 (B6)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE DE69818674 (T2) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE DK0998473 (T3) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
EP0998473 (A1);

EP0998473 (B1)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE ES2209194 (T3) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE HK1028599 (A1) 20001109


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
HU0003230 (A3);

HU0003230 (A2)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE ID24093 (A) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE

FOR THE PREPARATION OF A PHARMACEUTICAL COMPOSITION
IL133906 (A) 20000106


Patent Family of US7151106 (B2)

Search in INPADOC as of 2015-04-21
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CRYSTAL MODIFICATION OF AN N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE IL168972 (A) 20050602


METHANESULFONATE SALT OF N - PHENYL - 2 -

PYRIMIDINEAMINE DERIVATIVE, PROCESS FOR ITS PREPARATION

AND USE THEREOF FOR THE PREPARATION OF A TABLET

CONTAINING THE SAME

IL174082 (A) 20060302


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
JP2001510192 (A);

JP3276359 (B2)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE KR100450356 (B1) 20000117


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE MY128664 (A) 19980717


CRYSTAL MODIFICATION OF A N-PHENYL- 2 - PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
MY129772 (A) 19980717


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
NO319486 (B1);

NO20000227 (A)
20000117


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
NO20052755 (A);

NO331016 (B1)
20050607


Crystal modification of a N-phenyl-2-pyrimidineamine derivative
NZ502295 (A) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE PE97899 (A1) 19980716


CRYSTALLINE FORM OF A DERIVATIVE OF N-PHENYL-2-

DIPYRIMIDIN AMINE, METHODS OF OBTAINING SAME AND

APLLICATION THEREOF

PL188348 (B1);

PL338129 (A1)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE PT998473 (E) 19980716


CRYSTALLINE beta-FORM OF ACID-ADDITIVE METHANE-

SULFONIC ACID SALT AND 4-(4-METHYLPIPERAZINE-1-YL-

METHYL)-N-[4-METHYL-3-(4-PYRIDINE-3-YL)PYRIMIDINE-2-

YLAMINO)PHENYL]BENZAMIDE, METHOD FOR ITS PREPARING

(VARIANTS) AND PHARMACEUTICAL COMPOSITION

RU2208012 (C2) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE SI998473 (T1) 19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE
SK432000 (A3);

SK286551 (B6)
19980716


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE TR200000060 (T2) 19980716


Crystal modification of a n-phenyl-2-pyrimidineamine derivative, processes

for its manufacture and its use TW491845 (B) 19980714


CRYSTAL MODIFICATION OF A N-PHENYL-2-PYRIMIDINEAMINE

DERIVATIVE, PROCESSES FOR ITS MANUFACTURE AND ITS USE WO9903854 (A1) 19980716


Crystal modification of a N-phenyl-2-pyrimidine amine derivative processes

for its manufacture and its use ZA9806362 (A) 19980717
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Title Publication number Publication

dateCrystal modification of a N-phenyl-2-pyrimidineamine derivative,

processes for its manufacture and its use
US7151106 (B2);

US2002115858 (A1)

2002-08-22

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
AR016351 (A1)

2001-07-04

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
AR043266 (A2)

2005-07-27

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
AT251152 (T)

2003-10-15

Crystal modification of a N-phenyl-2-pyrimidineamine derivative,

processes for its manufacture and its use AU740713 (B2)
2001-11-15

Crystal modification of a n-phenyl-2-pyrimidineamine derivative,

processes for its manufacture and its use AU8975998 (A)
1999-02-10

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
BR9810920 (A)

2000-08-15

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE

CA2296604 (C);

CA2296604 (A1)

1999-01-28

CRYSTAL MODIFICATION OF A N-PHENYL-E-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE

CA2622808 (A1);

CA2622808 (C)

1999-01-28

Crystal modification of N-phenyl-2-pyrimidineamine derivative,

processes for its manufacture and its use
CN1264375 (A);

CN1134430 (C)

2000-08-23

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
CO4940418 (A1)

2000-07-24

Crystalline modification of N-phenyl-2-pyrimidinamine derivative,

process of its preparation and use
CZ20000149 (A3);

CZ298531 (B6)

2000-05-17

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
DE69818674 (T2)

2004-08-12

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
DK0998473 (T3)

2004-02-02

Patent Family of US7151106 (B2)

Search in INPADOC as of 2015-04-21
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CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE

EP0998473 (A1);

EP0998473 (B1)

2000-05-10

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
ES2209194 (T3)

2004-06-16

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
HK1028599 (A1)

2004-04-30

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE

HU0003230 (A3);

HU0003230 (A2)

2001-06-28

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
ID24093 (A)

2000-07-06

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE FOR THE PREPARATION OF

A PHARMACEUTICAL COMPOSITION

IL133906 (A)
2006-07-05

CRYSTAL MODIFICATION OF AN N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE IL168972 (A)
2006-08-01

METHANESULFONATE SALT OF N - PHENYL - 2 -

PYRIMIDINEAMINE DERIVATIVE, PROCESS FOR ITS

PREPARATION AND USE THEREOF FOR THE PREPARATION

OF A TABLET CONTAINING THE SAME

IL174082 (A)
2010-05-31

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE

JP2001510192 (A);

JP3276359 (B2)

2001-07-31

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
KR100450356 (B1)

2004-10-01

CRYSTAL MODIFICATION OF A N-PHENYL-2-

PYRIMIDINEAMINE DERIVATIVE, PROCESSES FOR ITS

MANUFACTURE AND ITS USE
MY128664 (A)

2007-02-28


