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The present invention relates to a class of thieno-pyridirie derivatives and to their 

use in therapy. More particularly, the invention is concerned with thieno[2,3-b]pyridine 

5 de?vatives which are substituted in the 2-position by a substituted anihno moiety. These 

cohipounds are selective inhibitors of MEK (MAPKK) enzymes, and are accordingly of 

benefit as pharmaceutical agents, especially in the treatment of adverse inflammatory, 

aut limmunel cardiovascular, proliferative (including oncological) and nociceptive 

co (d1itions. 

10 NEK enzymes are implicated in a variety of physiological and pathological 

fun, tIons that are believed to be operative in a range of human diseases. These functions 

are summarised in paragraphs [0004] and [00051 of US 2005/0049276 Al. 

The compounds of use in the present invention, being potent and selective MEK 

inhibitors, are therefore beneficial in the treatment and/or prevention of various human 

15 ailments. These include autoirnmune and inflammatory disorders such as rheumatoid 

arthritis, -ostepartbfitis, multiple sclerosis, asthma, inflammatory bowel disease, psoriasis 

and transplant rejection; cardiovascular disorders including thrombosis, cardiac 

hy?ertrophy, hypertension, and irregular contractility of the heart (e.g. during heart 

failure); proliferative disorders such as restenosis, and oncologicil conditions including 

20 leukaemia, glioblastoma, lymphoma, melanoma, and human cancers of the liver, bone, 

ski?, brain, pancreas, lung, breast, stomach, colon, rectum, prostate, ovary and cervix; and 

pain and nociceptive disorders, including chronic pain and neuropathic pain. 

In addition, the compounds of use in the present invention may be beneficial as 

pha?acological standards for use in the development of new biological tests and in the 

25 se ch for now pharmacological agents. Thus, the compounds of use in this invention 

I: be useful as radioligands in assays for detecting compounds capable of binding to 

human MEK enzymes. 

MEK inhibitors based on a fused bicyclic aromatic ring system attached to a 

substituted anilino moiety are known from the art. Examples of relevant publications 

30 inc? ude WO 2005/051906, WO 2005/023251, US-A-2005/0049276, WO 2005/009975, 

WO 03/077914 and WO 03/077855. 

WO 2005/023818 describes a broad-ranging class of compounds based on a fused 

bi lie aromatic ring system, which generically encompasses thieno-pyridine derivatives 

7 



WO 2007/088345 PCT/GB2007/000310 

-2-

attached to a substituted anilino moiety but nowhere specifically discloses. any precise 

compound of this type. No discrete pharmacological activity, in terms of an identifiable 

ph:macological mechanism, is ascribed to the compounds described therein, but they are e’rt 

ertheless stated to be useful inter alia in the treatment of cell proliferative diseases 

5 such as cancer. US-A-2003/0220365 is also of relevance in a related context. 

i 
I Nowhere in the prior art, however, is there the precise disclosure of a class of 

thi 110[2,3-b]pyridine derivatives attached at the 2-position to a substituted anilino 

mo ety. It has now been found that such compounds are particularly valuable as selective 

bitors of YMK enzymes. 

10 The compounds of the present invention are potent and selective MMK inhibitors 

having a binding affinity (IC5o) for the human MIKI and/or MEK2 enzyme of 50 ?LM or 

less generally of 20 gM or less, usually of 5 jiM or less, typically of I pM or less, 

suitably of 500 nN4 or less, ideally of 100 nA4 or logs, and preferably of 20 AM or less (the 

skilled person will appreciate that a lower ICso figare denotes a inore active compound). 

15 Th? compounds of the invention may possess at least a 1 0-fold selective affinity, typically 

at least a 20-fold selective affinity, suitably at least a 50-fold selective affi:nity, and ideally 

at least a 100-fold s6lective affinity, for the human NMK1 and/or MMK2 enzyme relative 

to other human kinases. 

The present invention provides a compound of formula (I), or a pharmaceutically 

20. acceptable salt, solvate or N-oxide thereof-

R 
3 

H 

R 

N S 

2 

(1) 

w4erein 

25 R1 represents hydrogen, halogen or C1-6 alkyl; 

R? represents halogen or C1.6 alkyl; 

R? represents hydrogen, cyano, -0O2W, -COWW Or -CON(Oe)W; 
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R! represents Cl-’6 alkyl; 

R? represents hydrogen; Or CI-6 all9l, C3-7 CYCIOalkYl, C3-7 CYC10alkYI(Cj-6)alkyI,. 

arYl., arYI(CI-6)alkYl, C3-7 heterocycloalkyl, C3-7 heterocycloalkyl(C1.6)alkyl, heteroaryl or 

hot"’ 
roaryl(CI-6)a1kyl,

 any of which groups may be optionally substituted by one or more 

6 su stituents; and 

W represents hydrogen or CI-6 alkyl (optionally substituted by hydroxy); or 

R? and W, when taken together with the nitrogen atom to which they are both 

attached, represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, 

pip ?Tazinyl, homopiperidinyl, homomorpholinyl or homopiperazinyl, any of which 

10 gro ups may be optionally substituted by one or more substituents. 

The present invention also provides a compound of formula (1) as depicted above, 

or a pharmaceutically acceptable salt, solvate or N-oxide thereof, wherein 

R1 and R? are as defined above; 

R? represents cyano, -CO2W, -CONIOW or -CON(OR)W; 

15 W represents CI-6 alkyl; 

R? represents hydrogen; or CI-6 alkyl, C3-7 cycloalkyl, C3-7 CYCl0alkYl(CI-6)aIkYl, 

atyl, arYI(CI-6)alkYI, C3-7 heterocycloalkyl, C3-7 heterocycloalkyl(CI-6)alkyl, heteroaryl or 

het eroaryl(Q-6)alkyl, any of which groups may be optionally substituted by one or more 

substituents; and 

20 W represents hydrogen or CI-6 alkyl; or 

R? and r, when taken together with the nitrogen atom to which they are both 

afttt ed, represent azetidinyl, pyrrohdinyL piperidinyl, morpholinyl, thiomorpholinyl, ch 

pip azinyl, homopiperidinyl or homomorpholinyl, any of which groups may be 

OP onally substituted by one or more substituents. 

25 op 
0 

1 
For use in medicine, the salts of the compounds of formula (I) will be 

ph naceutically acceptable salts. Other salts may, however, be useful in the preparation 

of :e compounds of the invention or of their pharmaceutically acceptable salts. Suitable 

pharmaceutically acceptable salts of the compounds of this invention include acid 

addition salts which may, for example, be formed by mixing a solution of the compound 

80 of the invention with a solution of a pharmaceutically acceptable acid such as 

hydrochloric acid, sulphuric acid, methanesulphonic acid, famaric acid, maleic acid, 

succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid or phosphoric acid. 

Fu erinore, where the compounds of the invention carry an acidic moiety, e.g. carboxy, 



C\ 
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suitable pharmaceutically acceptable salts thereof may include alkali metal salts, e.g. 
sodium or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and 

salts formed with suitable organic ligands, e.g. quaternary ammonium salts. 

The present invention includes within its scope solvates of the compounds of 

5 formula (I) above. Such solvates may be formed with common organic solvents, e.g. 

hy ocarbon solvents such as benzene or toluene; chlorinated solvents such as chloroform 

o 

or 0 

r chloromethane; alcoholic solvents such as methanol, ethanol or isopropanol; ethereal 

ZT" 

such as diethyl ether or tetrahydrofuran; or ester solvents such as ethyl acetate. 

’Its 

matively, 

the solvates of the compounds of formula (1) may be formed with water, in 

10 which case they will be hydrates. 

Suitable alk34 groups which may be present on the compounds of the invention 

include strdight-chained and branched C1-6 alkyl groups, for example C14 alkyl groups. 

Typical examples include methyl and ethyl groups, and straight-chained or branched 
i 

propyl, butyl and pentyl groups. Particular alkyl groups include methyl, ethyl, n-propyl., 
15 isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl and 2,2-dimethylpropyl. Derived 

i 

expressions such as "CI.6 alkOXY", "CI-6 alkYlthiO", "CI-6 alkylsulphonyl" and "CI-6 

alkylamino" are to be construed accordingly. 

SPOCifIC C3-7 cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl and cycloheptyl. 

20 Suitable aryl groups include phenyl and naphthyl, preferably phenyl. 

Suitable aryl(CI-6)alkyl groups include benzyl, phenyl 
- 
ethyl, phenylpropyl and 

naphthy1methyl. 
*1 

Suitable heterocycloalkyl groups, which may comprise benzo-fused analogues 
ther of, include azetidinyl, tetrahydrofaranyl, dioxolanyl, pyrrolidinyl, indolinyl, 

25 imi lidinyl, tetrahydropyranyl, piperidinyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-

tetr ydroisoquinolinyl, pipe-razinyl, morpholinyl aud thiomorpholinyl. 

Suitable heteroaryl groups include furyl, benzofuryl, dibenzofuryl, thienyl, 

benz,othienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, oxazolyl, isoxazolyl, thiazolyl, 

i isothiazolyl, imidazolyl, benzimidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyi, 

30 pyridinyl, quinolinyl, isoquinolinyl, pyridazinyl, pyrimidinyl and pyrazinyl groups. 

The term "halogen!’ as used herein is intended to include fluorine, chlorine, 

bron 
I 

=*e and iodine atoms. 
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Where the compounds of formula (1) have one or more asymmetric centres, they 

may accordingly exist as enantiomers. Where the compounds of the invention possess 

two or more asymmotdc centres, they may additionally exist as diastereomers. The 

invl7tion
 is to be understood to extend to all such enantiomers and diasteroomers, and to 

imixtures thereof in any proportion, including racemates. Formula (1) and the formulae 

do,
 
icted hereinafter are intended to represent all individual stereoisomers and all possible 

mixtures thereof, unless stated or shown otherwise. In addition, compounds of formula 

(I)may exist as tautomers, for example keto (CH2C=O)-enol (CH=CHOH) tautomers. 

Formula (1) and the formulae depicted hereinafter are intended to represent all individual 

10 tauibiners and all possible mixtures thereof, unless stated or shown otherwise. 

In one embodiment, R’ represents hydrogen. In another embodimentl R1 

resents halogen, particularly fluoro or chloro, especially fluoro. In a finther 

embodiment, R1 represents CI-6 alkyl, especially methyl. 

Typically, R? is fluoro. 

15 In one embodiment, R? represents halogen, especially bromo or iodo. In another 

CM odiment, R? represents CI-6 alkyl, especially methyl. 

In one specific embodiment, R? is bromo. In another specific embodiment R? is 

iodo. 

Suitably, W represents methyl or ethyl, especially ethyl. 

20 Favourably, R? represents hydrogen; or CI-6 alkyl, C3-7 CYClOakl(CI-6)alkYl, C3-7 
he 

rocyc’oalkyl
 or C3-7 heterocycloalkyl(Cl.6)alkyl, any of which groups may be op 

onally substituted by one or more substituents. 

Suitably, e represents hydrogen; or C1.6 alkyl, aryl, aryl(CI-6)alkyl, C3-7 

heterocycloalkyl, C3-7 heterocycloalkyl(Cl.6)alkyl, heteroaryl or heteroaryl(CI-Oalkyl, any 

25 of which &oups may be optionally substituted by one or more substituents. 

Suitably, the group e, or the cyclic moiety -NR?R, may be unsubstituted, or 

substituted by one or more substituents, typically by one or two substituents. In one 

embodiment, the group or the cyclic moiety -NIOR?, is unsubstituted. In another 

embodiment the group or the cyclic moiety -NIOW, is monosubstituted. In a Ruther 

30 embodiment, the group or the cyclic moiety -NIOW, is disubstituted. 

Examples of typical substituents on or on the cyclic moiety -NIOW, include 

CI-6, alkY4 CI-6 a&OXY, hydrOXY, hydrOXY(CI-6)alkyl, aMiUO(CI-6)alkyl, (aMino)(hydroXy)-

(CI.0)alkyl, halogen, oxo, C2-6 alkylcarbonyl, carboxy, C2-6 aAoxycarbonyl, 
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di(Cl-6)alkYlhYdraZinYlCarbOnYl, amino, CI-6 alkylamino, di(CI-6)alkylaminO, C2-6 

alkylcarbonylamino, aminocarbonylamino, aminocarbonyl, CI-6 alkylaminocarbonyl, 

di(CI-6)alkYIaMinOCarbOnYl, aMinOSUMOUI, CI-6 alkylSUIfOnYl and C1-6 

a* ylaminocarbonyl(CI-6)alkyl. Further examples include CI-6 alkoxy(CI-6)alkyl, 

5 Cal OXY(CI-6)alkYl, C2-6 aIkOXYCarbOnY1(CI-6)aIk:yI, C2-6 alkOXYCarbonylaminO and C2.6 

al?oxycarbonylamino(CI-6)alkyl. - 

Examples of particular substituents on R?, or on the cyclic moiety -NR?R?, include 

me 
: 
thyl, methoxy, hydroxy, hydroxymethyl, 2-hydroxyethyl, aminomethyl, 2-amino-3-

hy?roxypropyl, fluoro, oxo, acetyl, carboxy, methoxycarbonyl, ethoxycarbonyl, tert-

10 butoxycarbonyl, dimethy1hydrazinficarbonyl, ammo, methylamino, 1,3-dimethyl-

butylamino, dimethylamino, acetylamino, aminocarbonylamino, amin.ocarbonyl, 

ethylaminocarbonyl, diethylaminocarbonyl, aminosulfonyl, methylsulfonyl and 

methylaminocarbonyhnethyl. Further examples include methoxymethyl, carboxymethyl, 

ethoxycarbony1methyl, tert-butoxycarbonylamino and tert-butoxycarbonylaminomethyl. 

16 Examples of favoured. substituents on R?, or on the cyclic moiety -NEOW, include 

C1. alkyl, CI-6 alkoxy(CI-Oalkyl, hydroxy, hydroxy(CI-6)alkyl, amino, amino(CI-6)alkyl, 

carboxymethyl. C2-6 Wkoxycarbonyl, C2-6 alk?xycarbonyl(Q-6)alkyl, di(CI-Oalkylamino, 

C2-6 alkoxycarbonylamino and C2-6 aJkoxycarbonylamino(Cj-6)a.IkyI. 

Examples of specific substituents on e, or on the cyclic moiety -NIOW, include 

20 me ihyl, methoxyrnethyl, hydroxy, hydroxymethyl, 2-hydroxyethyl, amino, aminomethfi, 

carboxymethyl, tert-butoxycarbonyl, ethoxycarbonylmethyl, ditnethylamino, tert-

butoxyroarbonylam’Mio and tert-butoxycarbonylaminomethyl. 

Favoured values of e include hydrogen, methyl, ethyl, propyl, cyclopropyl-

met,hyl, azetidinyl, pyrrolidinyl, piperidinyl, azetidinyhnethyl, dioxolanyhnethyl, 

25 PYrrolidiny1mOthYl, morpholinylethyl and morpholinylpropyl, any of which groups may 

be optionally substituted by one or more substituents. Favoured substituents in this 

context include CI-6 alkyl (especially methyl), hydroxy, amino, C2-6 alkoxycarbonyl 

(especially tert-butoxyearbonyl) and di(CI-6)alkyjamino (especially dimethylamino). 

Specific values of e include hydrogen, methyl, 2-hydroxyethyl, 3-hydroxypropyl, 

30 I-h?droxyprop-2-yl, 2,3-dihydroxypropyl, 2-amino-2-methylpropyl, 2,2-dimethyl-3-

(dimethylmninO)PrOPYI, cYclopropYlmethyl, 1-tert-butoxycarbonylazetidin-3-yl, 

pyrrolidin-3-yI, 1-tert-butoxycarbonylpyrrohdin-3-yl, piperidin-3-yl, piperidin-4-yl, 1-i 
methylpiperidin-4-yL 1-tert-butoxycarbonylpiperidin-3-yl, 1-tort-butoxycarbonyl-
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piperidin-4-yl, 1-teii-butoxycarbonylazetidin-3-yhnethyl, 2,2-dimethyI-[l,3]dioxolan-4-

y1methyl, pyrroliclin-2-yhnothyl, 2-(:morphohn-4-yl)ethyI and 3-(morpholin-4-yI)propyl. 

Typically, R? represents hydrogen; or CI-6 alkyl, optionally substituted by one or 

pre one or two, hydroxy groups, 

Typical values of R? include hydrogen, methyl, hydroxypropyl and 

dibydroxypropyl. In one embodiment, R? represents hydrogen. In another embodiment, 

R? represents methyl. In a Ruther embodiment, e represents hydroxypropyl, especially 

3-hydroxypropyl. In an additional embodiment, e represents dihydroxypropyl, 

esp ecially 2,3-dihydroxypropyl. 

10 In one embodiment, W is hydrogen. ’n allOther embodiment W represents C1.6 

alkyl, especially methyl. In a Ruther embodiment, W represents hydroxy(Q-6)alkyl, e.g. 

hydroxyethyl (especially 2-hydroxyethyl). 

Altematively,, the moiety -WR’ may suitably represent azetidin- I -yl, pyrrolidin-i 
1-yl,, piperidin-l-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, homopiperidin-

15 I-y or homomorpholin-4-yl, any of which groups may be optionally substituted by one or mo e substituents. 

The moiety -NIOW may also represent optionally substituted 

hom6pi-perazin-1-yl. 

Particular values for the cyclic moiety -WR’ include azetidin-1-yl, pyrrolidin-l-

yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl and homopiperazin-1-yl, any of which 

20 groups may be optionally substituted by one or more substituents. 

Specific values of the cyclic moiety -NTOR? include 3-hydroxyazetidin-1-yl, 3-

ami noazetidin-1-yl, 3-(aminomethyl)azetidin-l-yI, 3-(tert-butoxycarbonylamino)azetidin-

1-yl, 3-(tert-butoxycarbonylaminomethyl)azetidin-1-yl, pyrrolidin-1-yl, 2-(methoxy-

met?yl)pyrrolidin-l-yl, 3-hydroxypyrrolidin-1-yl, 3-aminopyrrolidin-1-yl, 3-(tert-

25 butoxycarbonylarnino)pyrrolidin-1-yl, 2-(hydroxymethyl)piperidin-1-yl, 4-amino-

pipe’ridin-1-yl, 4-(tert-butoxycarbonylamino)piperidin-1-yl, morpholin-4-yl, 2-(hydroxy-

methyl)morpholin-4-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 2-(hydroxymethyl)-

pip0razin-1-yl, 4-(2-hydroxyothyl)piperazin-1-yi, 4-(carboxymcthyl)piperazin-1-yl, 4-

(ter?-butoxycarbonyl)-2-(hydroxymethyl)pipomin-1-yl, 4-(ethoxycarbonyhnethyl)-

30 pipdrazin-1-yl and homopiperazin-1-yl. 

Suitably, the cyclic moiety -NIOR? maybe substituted by CI-6 alkyl, especially 

mAyl. Particular values of -WRinclude pyrrolidin-1-yl, morpholin-4-yl and 4-

methylpiperazin-1-yl. 
i 



F_ 

WO 2007/088345 PCT/GB2007/000310 

Typically, R? represents cyano, -CO2W, -CONeW, or -CON(OR)W, in which 

r,k and Ware as defined above. Suitably, R? represents cyano, -CO2r or-CON10r, 

especially cyano or -COWW, in which W, R? and r arc as defined above. Suitably, W 

represents -CON(OR)r, in which e’and W are as defined above. 

6 In one embodimentI, R? represents cyano. In another embodiment, R? represents 

-C 2R!? in which W is as defined above. Jh a flirther embodiment, W represents 
-C NRb 0, in which R? and W are as defined above. In an additional embodiment 

rep esents -CON(OR)R?, in which e and W are as defined above. In a still further 

embodiment, W represents hydrogen. 

10 A particular sub-group of compounds according to the invention is represented by i 
the compounds of formula (D), and pharmaceutically acceptable salts, solvates and N-
oxides thereof-

R’ 

H 

F 

12 
R 

(D) 

15 

R 12 represents halogen; and 

W is as defined above. 

In one specific embodiment, R?’ is bromo. In another specific embodiment., R12 is 

20 iod?. 

Specific novel compounds in accordance with the present invention include each 

of the compounds whose preparation is described in the accompanying Examples, and 

pharmaceutically acceptable salts and solvates thereof. 

The present invention also provides a pharmaceutical composition which 

25 comprises a compound of formula (1) as defined above, or a pharmaceutically acceptable 

salt solvate or N-oxide thereof, in association with one or more pharmaceutically 

acceptable carriers. 
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Pharmaceutical compositions according to the inventio may take a form suitable ?i itio M. 
for oral, buccal, parenteral, nasal, topical, ophthalmic or rectal administration, or a form 

suitable for administration by inhalation or insufflation. 

For oral administration, the pharmaceutical compositions may take the form of, 

5 for example, tablets, lozenges or capsules prepared by conventional means with 

pharmaceutically acceptable excipients such as binding agents (e.g. pregelatinised maize 

starch, polyvinylpyrrolidone or hydroxypropyl methyl cellulose); fillers (e.g. lactose, 

microcrystalline cellulose or calcium hydrogenphosphate); lubricants (e.g. magnesium 

stea"a’e 
, tale or silica); disintegrants (e.g. potato starch or sodium glycollate); or wetting 

agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known 

in the art. Liquid preparations for oral administration may take the form of, for example, 
sollitions, syrups or suspensions, or they may be presented as a dry product for 

constitution with water or other suitable vehicle before use. Such liquid preparations may 

be? repared by conventional means with pharmaceutically acceptable additives such as 

15 suspending agents, emulsifying agents, non-aqueous vehicles or preservatives. The 

preparations may also contain buffer salts, flavouring agents, colouring agents or 

sweetening agents, as appropriate. 

Preparations for oral administration may be suitably formulated to give controlled 

rel se of the active compound. 

20 For buccal administration, the compositions may take the form of tablets or 

loze 

ges 

formulated in conventional manner. 

The compounds of formula (I) maybe formulated for parenteral administration by 

injec ’on, e.g. by bolus injection or infusion. Formulations for injection maybe presented 

I 

in 

t 

dosage form, e.g. in glass ampoules or multi-dose containers, e.g. glass vials. The 

25 comp sitions for injection may take such forms as suspensions, solutions or emulsions in 

oily o r aqueous vehicles, and may contain formulatory agents such as suspending, 

stabilising, preserving and/or dispersing agents. Alternatively, the active’ dient may ingre 

be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water, 

before use. 

30 In addition to the formulations described above, the compounds of formula (1) 

may also be formulated as a depot preparation’. Such long-acting formulations may be 

administered by implantation or by intramuscular injection. 
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For nasal administration or administration by inhalation, the compounds according 

to??the present invention maybe conveniently delivered in the form of an aerosol spray 

presentation for pressurised packs or a nebuliser, with the use of a suitable propellant, e.g. 

diphlorodifluoromethane, fluorotrichloromethane, dichlorotetrafluorocthane, carbon 

5 dioxide or other suitable gas or mixture of gases. 

The compositions may, if desired, be presented in a park or dispenser device 

which may contain one or more unit dosage forms containing the active ingredient. The 

pack or dispensing device may be accompanied by instructions for administration. 

For topical administration the compounds according to the present invention may 

10 b o ’conveniently formulated in a suitable ointment containing the active component 

suspended or dissolved in one or more pharmaceutically acceptable carriers. Particular 

carriers include, for example, mineral oil, liquid petroleum, propylene glycol, 

polyoxyethylone, polyoxypropylene, emulsifying wax and water. Alternatively, the 

C ounds according to the present invention may be formulated in a suitable lotion 

0 a 15 con ’=7g the active component suspended or dissolved in one or more pharmaceutically 

carriers. Particular carriers include, for example, mineral oil, sorbitan 

monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, benzyl alcohol, 2-

octyWodecanol and water. 
? For ophthalmic administration the compounds according to the present invention 

20 may be conveniently formulated as microionized suspensions in isotonic, pH-adjusted 

st o saline, either with or without a preservative such as a bactericidal or:ftmgicidal 

agent, for example phenylmercuric nitrate, benzylalkonium chloride or chlorhexidine 

acetate. Alternatively, for ophthalmic administration compounds may be formulated in an 

ointment such as petrolatum. 

25 For rectal administration the compounds according to the present invention may 

be conveniently formulated as suppositories. These can be prepared by mixing the active 

component with a suitable non-irritating excipient which is solid at room temperature but 

liquid at rectal temperature and so win melt in the rectum to release the active component. 

Such materials include, for example, cocoa buffer, beeswax and polyethylene glycols. 

30 The quantity of a compound of the invention required for the prophylaxis or 

treatment of a particular condition will vary depending on the compound chosen and the 

condition of the patient to be treated. In general, however, daily dosages may range from 

around 10 ng/kg to 1000 mg/kg, typically from 100 ng/kg to 100 mglkg, e.g. around 0.0 1 



El 

WO 2007/088345 ,CT/GB2007/000310 
\?? 

m&g to 40 mg/kg body weight, for oral or buccal adminiltion, from around 10 ng/kg 

to 150 mg/kg body weight for parenteral administration, and from around 0.05 mg to 

around 1000 mg, e.g. from around 0.5 mg to around 1000 mg, for nasal administration or 

administration by inhalation or insufflation. 

The compounds of formula (1) above, and the N-oxides thereof, may be prepared 
i 

by a process which comprises reacting a compound of formula (111), or an N-oxide 

thereof, with a compound of formula (IV): 

3 R 

L 

0 

R 

R? 

(M 
10 

wherein R’, R? and W are as defined above, and L’ represents a suitable leaving group. 

The leaving group L’ is typically a halogen atom, e.g. chloro. 

The reaction is conveniently effected, at an elevated temperature if necessary, in a 

sui table solvent, e.g. dimethylsulphoxide, typically under basic conditions, e.g. in the 

15 presence of an inorganic base such as sodium hydride. 

The intermediates of formula (M above may be prepared by reacting a compound 

of formula M: 

R 

H 2N 

2 
R 

20 

wherein R1 and W are as defined above; with thiophosgene. 

The reaction is conveniently effected in a suitable solvent, typically a mixture of 

chloroform and water. 
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In another procedure, the compounds of formula (1) above wherein R? represents 

fto or -CON(OR)R!, and the IV-Oxides thaeof, may be prepared by a process 

comprises reacting a compound of formula H-NRbR’ or H-*N(OR)Wvnth a 

und of formula (VI), or an N-oxide thereof-

wherein R’, R?, R? and W are as defined above; in the presence of a condensing agent. 

A suitable condensing agent is 1-(3-dimethylaminopropyl)-3-carbodEmide 

10 hy-i chloride (EDC), in which case the reaction is conveniently effected in the presence 

of -hydroxybenzotdawle (HOBT) and N-methy1morpholine (MBO. 

The compounds of formula (VI) above may be prepared by reacting the compound 
of 

0 

, 
rjnula

 (VD): 

CO2H 

S(0)CH, 
S 

(VID 

with a compound of formula (V) as defined above. 

The reaction may conveniently be effected by treating compound (V) with a base, 
e.g. lithium bis(trimethylsily0amide, in a suitable solvent, e.g. tetrehydrofuran, followed 

20 by the addition of compound (V11). 

The intermediato of formula (VU) above may be prepared from a compound of 
L (VM): 
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CO2R? 

SCH3 
S 

(VR 

wherein W is ar, defined above; by saponification of the ester moiety followed by 

5 oxidation of the methylsulfanyl group. 
I Saponification of the ester moiety -CO2W in compound (VM) may be effected by 

treatment with an alkaUne base, e.g. sodium hydroxide, in a suitable solvent, e.g. an 

aqueous mixture of a lower alkanol such as methanol and a cyclic ether such as 

totrahydrofuran. Oxidation of the methylsulfanyl group in the resulting compound may 

10 th? be effected by treatment with a suitable oxidising agent, e.g. Oxoneg (potassium 
en 

peroxymonosulfate), in an appropriate solvent, e.g. aqueous methanol. 

The intermediates of formula (VM) above may be prepared by reacting a 

wherein R? is -CO2W as defined above, with carbon disulfide, compound of formula 

followed by treatment with a methyl halide such as iodomethane. 

15 The reaction is conveniently effected in a suitable solvent, e.g. dimethylsulfoxide, 

in the presence of a base such as sodium hydride. 

Where they are not commercially available, the, starting materials of formula (EEL) 

and (V) may be prepared by methods analogous to those described in the accompanying 

nples, or by standard methods well known from the art. 

20 It will be understood that any compound of formula (1) initially obtained from any 

of the above processes may, where appropriate, subsequently be elaborated into a further 

compound of formula (1) by techniques known from the aft. By way of example, a 

compound of formula (1) wherein R? represents -CO2W may be converted into the 

corresponding compound wherein R? represents -CONH2 by treatment with ammonia, 

25 typ ically in a lower alkanol solvent, e.g. ethanol, at elevated temperature and pressure. 

Altematively, a compound of formula (I) wherein R3 represents -CO2W may be converted 

into the corresponding compound wherein R? represents -COWW by treatment with the 

appropriate amine of formula H-NIOW in the presence of trimethylaluminium. A 

compound of formula Q) wherein W represents -0O2R! may be converted into the 
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corresponding compound wherein R? represents hydrogen by treatment with an alkaline 

reagent such as lithium hydroxide under forcing conditions, e.g. by heating at reflux in a 

mixture of ethanol and water. A compound of formula (1) wherein R? contains a 2,2-

dimethyl-11,3] dioxolan-4-ylmethyl moiety maybe converted into the corresponding 

5 compound wherein R? contains a 2,3-dihydroxypropyl moiety by treatment with a mineral 

ar, 
; 
id such as hydrochloric acid. A compound of formula (1) wherein R? contains a 

nitrogen atom to which a tert-butoxycarbonyl, (BOC) group is attached may be converted 

into the corresponding compound wherein R? contains an N-H functionality by treatment 

with an acid, e.g. a mineral acid such as hydrochloric acid, or an organic acid such as 

10 Wiluoroacetic acid. A compound of formula (I) wherein R? contains an N-H 

fii?ctionality may be converted into the corresponding compound wherein W contains a 

nit rogun atom to which an ethoxycarbony1methyl group is attached by treatment with 

ethyl chloroacetate, typically in the presence of triethylamine; the resulting compound 

may then be converted into the corresponding compound wherein W contains a nitrogen 

16 at 
?n 

to which a carboxymethyl group is attached by treatment with an alkaline reagent 

such as sodium hydroxide, typically in an aqueous solution of a lower alkanol such as 

ethanol. The pyridine-N-oxide derivative of a compound of formula (1) may be converted 

into the corresponding compound of formula (1) by treatment with triphenyl phosphine 

and phosphorus trichloride. 

20 Whore a mixture of products is obtained from any of the processes described 

69: ve for the preparation of compounds according to the invention, the desired product 

can be separated therefrom at an appropriate stage by conventional methods such as 

preparative BPLC; or column chromatography utilising, for example, silica and/or 

alumina in conjunction with an appropriate solvent system. 

25 Where the above-described processes for the preparation of the compounds 

according to the invention give rise to mixtures of stereoisomers, these isomers may be 

separated by conventional techniques. Jn particular, where it is desired to obtain a 

particular onantiomer of a compound of formula (1) this may be produced from a 

corr 
: 
esponding mixture of enantiomers using any suitable conventional procedure for 

30 resolving enantiomers. Thus, for example, diastereomeric derivatives, e.g. salts, maybe 

prod 
i 
uced by reaction of a mixture of enantiomers of formula (I), e.g. a racemate, and an 

appr i ppriate chiral compound, e.g. a chiral base. The diasteroomers may then be separated 

by ai ly convenient means, for example by crystallisation, and the desired onantiomer 
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recovered, e.g. by treatment with an acid in the instance where the diastereomer is a salt. 
.In another resolution process a racemate of formula (1) may be separated using chiral 
IJPLC. Moreover, if desired, a particular enantiomer may be obtained by using an 
appropriate chiral intermediate in one of the processes described above. Alternatively, a 

5 particular enantiomer maybe obtained by performing an enantiomer-specific enzymatic 
biptransformation, e.g. an ester hydrolysis using an esterase, and then purifying only the 
enantiomerically pure hydrolysed acid from the unreacted ester antipode. 
Chromatography, recrystallisation and other conventional separation procedures may also 
beli used with intermediates or final products where it is desired to obtain a particular 

10 geometric isomer of the invention. 
During any of the above synthetic sequences it may be necessary and/or desirable 

to protect sensitive or reactive groups on any of the molecules concerned. This may be 
achieved by means of conventional protecting groups, such as those described in 
Protective Groups in Organic Chemistry, ed. J.F.W. McOmie., Plenum Press, 1973; and 

Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley 

so! Yd edition 1999. The protecting groups may be removed at any convenient 
subsequent stage utilising methods known from the art, 

The following Examples illustrate the preparation of compounds according to the 
invention. 

20 The compounds in accordance with this invention potently inhibit the activity of 
i 

human MEK enzyme. 

In Vitro MEK assay 

MEKI activity was measured in a cascade assay initiated by active Raf, via 
25 activation of MEK, Erk2 and subsequent phosphorylation of fluorescein-labelled Erk-tide 

substrate in an assay based on fluorescence polarisation (LWAP). The assay was carried 
out in 20mMTris + 5mMMgCl2 + 2mMDL-dithiothreitol + 0.01% Tween 20 pH 7.2, 
containing 1.5nMunactive MEK, 100nMunactive Erk and 200nMErk-tide (all 
concentrations are final concentrations). Compounds, or DMSO controls, w ere tested at a 

30 fi:q al concentration of 2% DMSO, and the assay initiated in the presence of 5pMATP by 
addition of 1.25nM active Raf in assay buffbr. After 20 min at r.t., stop solution was 
added followed by RVIAP binding beads, the assay mixture was then incubated for 90 
at r.t. (with shaking) and then read on a Molecular Devices LJL HT reader. 
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When tested in the above assay, the compounds of the accompanying Examples 

?Ore all found to inhibit human WX enzyme with IC5o values of 10 pM or better 

5 

WE 

h 

15 r 

20 

25 

Kill 

in 

ZQ 

MAWLIKS 

lrevlWons used 

Ac - ethyl acetate DMSO - dimethylsulphoxide 

7 - tetrahydrofimm DCM - dichloromethane 

w - diethyl ether CDC13 - deuterochloroform 

)H - Methmi MeCN - acetonitrile 

H - ethanol ES - electrospray 

F - NA-dimethy1formamide HOBT - 1-hydroxybenzotdazole 

2 - silica NMM - N-methybnorpholine 

hour(s) min - minutew 

room temperature aq - aqueous 

satumted RT - retentiontime 

tert-butoxycarbonyl LUBMS - lithium bis(trimethylsilyl)amide 

PBA - 3-chloroperoxybenzoic acid 

1-(3-dimethylaminopropyl)-3-carbofflimide hydrochloride 

All NMR spectra were obtained either at 300 MlIz or 400 MEIz. 

Compounds were named with the aid of ACD Labs Name (v. 7.0) supplied by 

-ed Chemical Development, Toronto, Canada. 

fardLCM,viethod 

The LC-MS system used comprises a Waters Alliance 2795 HT quaternary BPLC, 

rs 996 Photo Diode Array (PDA) detector and Waters ZQ 4000 single quadrupole 

spectrometer. The ZQ can acquire data simultaneously in positive and negative 

osoray ionisation modes. 

Spectrometer 

3.5kV Cone 50V 

2V Source Temp 800C 
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Desolvation Temp 2000C Cone Gas 150 L/h 

Desolvation Gas 250 L/h Multiplier 650V 

Data were acquired in a fall scan from 100 to 1000 m/z. 

Scan duration 0.80s 

5 Interscan delay 0.20s 

LIPLC 

Analytical reverse phase separation was carded out on a Gemini C 18 from 

Phenomenex 50 x 4.6 mm with 5 M silica. 

10 i? 

InJ ection Volume 5 ?tL 

UV data 240 to 400 nm 

Sa mple Temperature 200C 

C6 lumn Temperature 300C 

15 F w Rate 0.9 mL/mi. h, 

to ZQ Š0.40 mIJmin 

S61veiit A: 90% I.OmM NH4CO2 in water / 0.1% formic acid / 10% CH3CN 

Solvent B: 90% CH3CN / 0.1% formic acid / 10% lOmM NH4CO2 in Water 

20 Solvent C: 90% 1 OmM NH4CO2 in water / 0. 1 % ammonia / 10% CH3CN 

Solvent D: 90% CH3CN / 10% lOmM NH4CO2 in water 0. 1 % ammonia 

GradientProgram 

For method 5-95_pH=3 

25 Time (min) AI/Io B% Flow Curve 

0.00 95.0 5.0 0.900 1 

2.00 5.0 95.0 0.900 6 

4.00 5.0 95.0 0.900 6 

5.00 95.0 5.0 0.900 6 

30 
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For method 5 

Š 

95_pH=10 

Time (min) AOX, B% Flow Curve 

0.00 95.0 5.0 0,900 1 

2.00 5.0 95.0 0.900 6 

5 4.00 5.0 95.0 0.900 6 

5.00 95.0 5.0 0.900 6 

Preparative UY-H-PLC 

The LC system comprises a Waters 2525 quaternary pump, a Waters 996 Photo 

10 D 
i 
iode Array (PDA) detector, a Waters 2700 sample manager, a Column Fluidics 

Organiser and a Waters Fraction Collector operating in reverse phase at one of two pH 

systems. 

Low pH Mtem (approximately pH 3.2) 

The reverse phase separation was carried out on a Luna C 18 from Phenomenex 

1?0 x 21.2 mm with 5 pan silica, - 

Injection Volume 500 RL 

UV data 254 mn 

Flow Rate 20 mUnfin 

20 Solvent A 90% water / 10% CH3CN / 0.1% formic acid 

Solvent B 90% CH3CN / 10% water / 0. 1 % formic acid 

High pH system (approximately pH 9.5) 

The reverse phase separation was carried out on a Gemini Cl 8 from 

25 P henomenex 150 x 21.2 mm with 10 Am silica. 

Injection Volume 500 pL 

data 254nm 

Plow Rate 20m.L/min 

olvent C 90% 1 OmM NH4HCO2 in water / 0.1% Ammonia 10% CH3CN 

30 S olvent D 90% CH3CN / 10% 10MM NH4HCO2 in water / 0. 1% Ammonia 

Typical gradient profiles are described below: 
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Gmadlent Programfor Law pHMethod 

Time A% B% C% D% Flow’ Curve 

0.00 95.0 5.0 0.0 0,0 20 1 

9i?O 5.0 95.0 0.0 0.0 20 6 

5 11.00. 5.0 95.0 0.0 0.0 20 6 

11.50 95.0 5.0 0.0 0.0 20 6 

1 A2. 0 0 95.0 5.0 0.0 0.0 20 6 

10 

16 

!1adlent Program for High pH Meth od 

hne AO/o B% C% D% Flow Curve 

D.00 0.0 0.0 - 95.0 5.0 20 1 

9,00 0.0 0.0 5.0 95.0 20 6 

1 1 

00 0.0 0.0 5.0 95.0 20 6 

1 .50 0.0 0.0 95.0 5.0 20 6 

1 .00 0.0 0.0 95.0 5.0 20 6 

24 

20 

25 7 

INTERMEDUTE I 

Thiophosgene (3.55 mL, 46.4 mmol) was added to a rapidly-stirred mixture of 2-

o-4-iodoaniline (10.0 g, 42.2 MMOI) in CHC13 (200 mL) and water (100 mL). The 

re was stirred at r.t. for 16 1 The organic phase was dried (Na2SO4) and 

mtrated in vacuo to give the title compound as an off-white crystalline solid (11.8 g, 

Q. 8H (DMSO-d6) 7.87 (IH, dd, J 1.8,9.5 1h), 7.63 (1H, ddd, J 1.0, 1.8, 8.4 Hz), 

(11i? dd, J 8.2, 8.4 Hz). 

INTF-RM_D. E 2 - Z TA_T 

Myl 2-r(47?bromo-2..-:auorophenvj)amiuoltluonof2.3-hlpyn*-dinc-3-!?earboxvlate 

30 Prepared from ethyl (2-chloropyridin-3-y0acetate (D. H. Bremner et al., 

Sjwthexis, 1997o 949) (500 mg, 2.5 mmol) and 4-bromo-2-fluorophenyl isothiocyanate 

(580 mg, 2.5 mmol) by the method of Example I . Title compound obtained as an off-

solid (390 mg, 40%). 6H (DMSO-d6) 10.37 (II-L br s), 8.25 (K dd, J 1.4, 8.1 Hz).% 
W? 
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8.19 (1H, d, J4.8 Hz), 7.69 (IH, dd, J 1.8,10.2 Hz), 7.56-7.45 (2H, m.), 7.32 (IH, dd, J 

4.$, 8.1 Hz), 4.35 (2H, q, J 7.1 Hz), 1.37 (3H, t, J 7..1 Hz). LCMS (ES) RT 4.66 

minutes, 395 ’Br)+M+. 

5 =MDUT--E 

3-(Le_r-t-BmMILh?Mqth ?lsilMylqx-)O "ro AaMine 

To a solution ofN-(3-hydroxypropyl)phthalimide (5.25 g, 24.36 mmol) in DAV 

(20 mL) was added imidazole (16.6 g, 240 mmol) and tert-butyldimethylsilyl chloride (19 

10 120 mmol). The reaction was stirred at room temperature for 18 hours before the 

V’olatiles were removed in vacuo and a portion of the crude product was subjected to 

column chromatography (SiO2, 1:1 DCMJhexanes) to give 2-[3-(tert-buty1dimethyl-

si?anyloxy)propyl]isoindole-1,3-dione as a clear oil (5 g). 2-[3-(tert-Butyldimethyl-

si?anyloxy)propyl]isoindole-1,3-dione (5 g, 26.4 mmol) was dissolved in ethanol (50 ml) 

15 and methyl hydrazine (2.94 ml, 55.4 mmol) added. The reaction was heated to 75*C for 8 

hours before 6oncentration in vacuo. The, crude resiaue was triturated with a mixture of 

diethyl ether (150 mL) and hexanes (50 mL) and the resultant solid removed by filtration. 

Ue solvents were removed in vacuo to give the title compound as a pale yellow oil (1.8 

& 01%). 8H (DMSO-d6) 4.58 (2H, br s), 3.63-3.58 (2H, m), 2.67-2.62 (2H, m), 1.60-1.55 

20 (2H, m), 0.83 (9H, d, J 1. 1 Hz), 0.00 (ff? d, J 1.2 Hz). LCMS (BS+) RT 1.77 minutes, 

190 (M+M+. 

RaERW4 RIATE 4 

0 
25 

To a solution of ethyl (2-chloropyridin-3-yl)acetate (D. H. Bremner et al., 

S?ntliesis, 1997, 949) (8.0 g, 40.0 nunol) and carbon disulfide (3.18 g, 42.0 mmol) in 

6MSO (100 mL) was added sodium hydride portionwise (2.4 g, 60.0 mmol). After 60 

minutes stirring at room temperature the mixture was heated at 80’C for 2 hours. After 
? 1 

30 this time the reaction mixture was allowed to cool to room temperature and methyl iodide 

(7.6 g, 54.0 mmol) added. After 18 hours ice (50 mL) was added and a yellow precipitate 

fprmed which was isolated via filtration to give the title compound as a grey solid (7.95 g, 
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*/o)- all (DMSO-d6) 8.60 (1H, dd, J 1.6, 8.2 Hz), 8.46, (1H, dd, J 1.6,4.6 Hz), 7.35 

(I H, dd, J4.6, 8.2 Hz), 4.4.8 (2H, q,j 7.1 Hz), 2.71, (39, s), 1.49 (3H, t, J 7.1 HZ). 

INTERMPUTE 5 

5 

2:Mqth x1sulfanvithienor .3-bjR3jjdj?e-3-cqrboV&c acid 

A mixture of Intermediate 4 (12.5 g, 50.0 mmol) in TBF (200 mL) and MeOH (50 

mL) was treated with sodium hydroxide solution (10% solution in water, 50 rnL) and 

stirred at room temperature for 18 h. After this time the reaction mixture was reduced in 

10 vacuo to one third of its volume. Water (50 mL) was then added before 10% HO was 

added until a white precipitate formed. This was filtered to give the title compound as a 

crystalline white solid (10.6 g, 95%). 5H (DMSO-d6) 13.50-13.20 (lH br s), 8.55 (1H, dd, 

1.2, 8.2 Hz), 8.48 (1H, dd, J 1.3, 4.5 Hz), 7.49 (1H, dd, J 4.6, 8.2 Hz), 3.25 (3H, s). 

15 INTE 6 

2-Methaneolfigyltbieno[2,3-MR3TLd?me-3-carboxyh?c acid 

Oxone (14.5 g, 24.0 mmol) dissolved in water (25 mL) was added to a rapidly 

s?irred mixture of Intermediate 5 (10.6 g, 47 mmol) in MeOH (250 m.L). The mixture was 

20 stixred at room temperature for 4 h. The reaction mixture was separated between DCM 

(300 mL) and water (200 niL). The organic layer was dried (Na2SO4) and concentrated in 

v?cuo to give the title compound as a white crystalline solid (10.0 g, 880/0). 8H (DMSO-

14.20-13.80 (1H, br s), 8.73 (1H, dd, J 1.7, 8.3 Hz), 8.69 (lH, J 1.7, 4.6 Hz), 7.61 

i 1H, dd, J4.6, 8.3 Hz), 3.05 (3H, s), 

25 

INLE_RMDJ-ATE 7 

To a stirred solution of 2-fluoro-4-iodoaniline (6.0 g, 25 mmol) in TBF (100 mL) 

30 a 
i 
t OT (ice bath) was added LiHMDS (1.0 M solution in TIAF, 20.0 mL, 20.0 mmol) 

s ! lowly. The mixture was allowed to stir at room temperature for 30 minutes before 

cooling to OT and Intermediate 6 (2.0 g, 8.3 mmol) was added portionwise. The mixture 

was stirred at room temperature for I hour. After this time the reaction mixture was 
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poured onto ice and when at ambient temperature citric acid was added until a precipitate 

formed, The mixture was filtered to give the title compound as a pale brown crystalline 

solid (2-9 g, 94%). 8H (DMSO-d6) 14.00-13.00 (1H, br s), 10.80 (1H, s), 8.36 (1H, dd, J 

1.3, 8.1 Hz), 8.32 (1H, dd, J, 1.3, 4.8 Hz), 7.84 (1H, dd, J 1.8, 10.1 Hz), 7.69 (1H, d, J 8.3 

5 Hz),7.54(lRm),7.42(IHddJ8.3,4.8Hz). 

IMRMZDIATE 8 

4-lodo-l-isothiocypgato-2:Mqthylbenzene 

10 To a stining solution of 4-iodo-2-methylaniline (f.0 g, 4.2 mmol) in DCM (50 

mL) was added water (20 mL) followed by thiophosgene (490 mg, 4.2 mmol). The 

reaction mixture was stirred overnight before the layers were separated and the organic 

40 
ayer dried (Na2SO4) and evaporated in vacuo to give the desired product as a brown solid 

(1.05g,89%). 8ii(CDCI,)7.75(lHd,J1.2Hz),7.62(IH,dd,J1.2,8.3Hz),-7.15(IH, 

15 d, J8.3 Hz), 2.20 (3H, s). 

R?RW?DIATE 9 

2-Chloro-4-iodo-l-isothiogyawtobpuzenc 

20 To a stirred solution of 2-chloro-4-iodoanilino (1.0 g, 3.9 mmol) in DCM (50 mL) 

was added water (20 mL) followed by thiophosgene (476 mg, 4.1 mmol). The reaction 

mixture was stirred overnight before the layers were separated and the organic layer dried 

(Na2SO4) and evaporated in vacuo to give the desired product as a brown solid (1.0 g, 

86%). 8H(CDC13)7.79(IH,dJ1.9ffz),7.58(IH,ddJ1.9,8.4M),6.97(IHd,J8.4 

25 Hz). 

LNTERWDIATE 10 

30 mLth-y-llpyrrŠolidine-l-carbo&,Lhc add tert-b4VI ester 

1-(3-Dimethylaminopropyl)-3-rarbodiimide hydrochloride (139 mg, 0.72 mmol) 

was added to a solution of Intermediate 7 (150 mg, 0.36 m-rnol), 1-hydroxybenzotriazole 

(98 mg, 0.72 mmol), N-methybnorpholine (OA 1 mL, 0.99 mmol) and (R)-2-
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of inflammatory, autolmmune, cardiovascular, proliferative (including oncological) and nociceptive conditions. 
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The present invention relates to a class of thieno-pyridine derivatives and to their 

use in therapy. More particularly, the invention is concerned with thieno[2,3-b]pyridine 

5 derivatives which are substituted in the 2-position by a substituted anilino moiety. These 

compounds are selective inhibitors of MEK (MAPKK) enzymes, and are accordingly of 

eneflit as pharmaceutical agents, especially in the treatment of adverse inflammatory, 

’ne’ 
Ut0immune, cardiovascular, proliferative (including oncological) and nociceptive 

j 

onditions. 

10 MEK enzymes are implicated in a variety of physiological and pathological 

functions that are believed to be operative in a range of human diseases. These functions 

p re summarised in paragraphs (0004] and [00051 of US 2005/0049276 Al. 

The compounds of use in the present invention, being potent and selective M[EK 

inhibitors, are therefore beneficial in the treatment and/or prevention of various human 

15 ’Iments. These include autoirnmune and inflammatory disorders such as rheumatoid 

ttLs,’ostcoartbritis, multiple sclerosis, asthma, inflammatory bowel disease, psoriasis 

and transpla,nt rejection; cardiovascular disorders including thrombosis, cardiac 

hypertrophy, hypertension, and irregular contractility of the heart (e.g. during heart 

failure); proliferative disorders such as restenosis, and oncological conditions including 

20 Ipukaemia, glioblastoma, lymphoma, melanoma, and human cancers of the liver, bone, 

Alk 
s?4 brain, pancreas, lung, breast, stomach, colon, rectum, prostate, ovary and cervix; and 

am and nociceptive disorders, including chr6nic pain and neuropathic pain. 

In addition, the compounds of use in the present invention may be beneficial as 

pharmacological standards for use in the development of new biological tests and in the 

25 search for new pharmacological agents. Thus, ihe compounds of use in this invention 

maybe useful as radioligands in assays for detecting compounds capable of bindimg to 

human NMK enzymes. 

MEK inhibitors based on a fused bicyclic aromatic ring system attached to a 

substituted anilino moiety are known from the art. Examples of relevant publications 

30 include WO 2005/051906, WO 2005/023251, -US-A-2005/0049276, WO 2005/009975P 

WO 03/077914 and WO 03/077855. 

WO 2005/023818 describes a broad-ranging class of compounds based on a fused 

b?cyclic aromatic ring system, which generically encompasses thieno-pyridine derivatives 
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a 
! 
ttached to a substituted anifino moiety but nowhere* specifically discloses. any precise 

c ompound. of this type. No discrete pharmacological activity, in terms of an identifiable 

p 
! 
harmacological mechanism, is ascribed to the compounds described therein, but they are 

nevertheless stated to be usefal inter alia in the treatment of cell proliferative diseases 
I 

5 such as cancer. US-A-2003/0220365 is also of relevance in a related context. 

Nowhere in the prior art, however, is there the precise disclosure of a class of i 
t 3ieno[2,3-b]pyridine derivatives attached at the 2-position to a substituted anilino 

r 3ciety. It has now been found that such compounds are particularly valuable as selective 

i 3hibitors of MEK enzymes. 

10 The compounds of the present invention are potent and selective MEK inhibitors 

having a binding affinity (IC,o) for the human MEK1 and/or MMK2 enzyme of 50 ?LM or 

loss, generally of 20 gM or less, usually of 5 gM or less, typically of 1 PM or less, 

suitably of 500 nM or less, ideally of 100 rM or less, and preferably of 20 rM or less (the 

?Iled person will appreciate that a lower IC50 figure denotes a more active compound). 

15 Le compounds of the invention may possess at least a I 0-fold selective affinity, typically 

a east a 20- fold selective affinity, suitably at least a 50-fold selective affinity, and ideally 

at least a 100-fold selective affinity, for the human MEK1 and/or MEK2 enzyme relative 

to other human Idnases. 

The present invention provides a compound of formula (1), or a pharmaceutically 

acceptable salt, solvate or N-oxide thereof-

3 

H 

R 

2 

0) 

wherein 

25 R’ represents hydrogen, halogen or Q-6 alkyl; 

R? represents halogen or C1.6 akl; 

R? rTr’CSCntS hydrogen, CYMO, -0O2W, -CONTOR? or -CON(OR)W; 
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represents Cl-’6 alkyl: 

R? represents hydrogen; Or CI-6 alkYl, C3-7 CYClOaftl, C3-7 CYCl0alkYI(CI.6)aIkYI, 

OTYI, arYI(CI-6)WkYl, C3-7 heterocycloalkyl, C3.7 hoterocycloalkyl(Cl.6)alkyl, heteroaryl or 

heteroaryi(CI-6)alkyl, any of which groups may be optionally substituted by one or more 

5 substituents; and 

W represents hydrogen or CI-6 allcyl (optionally substituted by hydroxy); or 

R? and W, when taken together with the nitrogen atom to which they are both 

ttached, represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, 

piperazinyl, homopiperidinyl, homomorpholinyl or homopiperazinyl, any of which 

10 groups may be optionally substituted by one or more substituents. 

The present invention also provides a compound of formula (1) as depicted above, 

or a pharmaceutically acceptable salt, solvate or N-oxide thereof, wherein 

R1 and R? are as defted above; 

R? represents cyano, -CO2W, -CONIOW or -CON(OR)W; 

W represents CI-6 alkyl; 

R? represents hydrogen; or CI-6 alkyl, C3.7 cycloalkyl, C3-7 cycloalkyl(CI-6)alkyl, 

arYI, arYI(CI-6)alkYl, C3-7 heterocycloalkyl, C3-7 hoterocycloalkyl(CI-6)alkyl, heteroaryl or 

hoteroaryl(CI-6)alkyl, any of which groups may be optionally substituted by one or more 

substituents; and 

20 r represents hydrogen or C1.6 alkyl; or 

R? and R?, when taken together with the nitrogen atom to which they are both 

a 

ached, represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, 

p crazinyl, homopiperidinyl or homomorpholinyl, any of which groups may be 

0 tionally substituted by one or more substituents. 

25 For use in medicine, the salts of the compounds of formula (I) will be 

plarmaccutically acceptable ’salts. Other salts may, however, be useful in the preparation 

of, the compounds of the invention or of their pharmaceutically acceptable salts. Suitable 

pharmaceutically acceptable salts of the compounds of this invention include acid 

addition salts which may, for example, be formed by mixing a solution of the compound 

80 of the invention -with a solution of a pharmaceutically acceptable acid such as 

hydrochloric acid, sulphuric acid, methanesulphonic acid, fumaric acid, maleic acid, 

succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid or phosphoric acid. 

Furthermore, where the compounds of the invention carry an acidic moiety, e.g. carboxy, 
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suitable pharmaceutically acceptable salts thereof may include alkali metal salts, e.g. 

so 
I 
dium or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and 

salts formed with suitable organic ligands, e.g. quaternary ammonium salts. 

The present invention includes within its scope solvates of the compounds of 

5 formula (1) above. Such solvates may be formed with common organic solvents, e.g. 

hydrocarbon solvents such as benzene or toluene; chlorinated solvents such as chloroform 

o dichloromethane; alcoholic solvents such as methanol, ethanol or isopropanol; ethereal s Ivents 

such as diethyl ether or tetrahydrofuran; or ester solvents such as ethyl acetate. 

Alternatively, the solvates of the compounds of formula (1) may be formed with water, in 

10 which case they will be hydrates. 

Suitable alkyl groups which may be present on the compounds of the invention 

include straight-chained and branched CI-6 alkYl groups, for example C14 alkyl groups. 

Typical examples include methyl and ethyl groups, and straight-chained or branched 

p ropyl, butyl and pentyl groups. Particular alkyl groups include methyl, ethyl, n-propyl, 

16 1 opropyl, n-butyl,sec-butyl, isobutyl, tort-butyl and 2,2-dimethylpropyl. Derived e ressi.ns 

such as "CI-6 alkoxy", "CI-6 alkYlUO", "CI-6 alkylsulphonyl" and "C1.6 

alkylamino" are to be construed accordingly. 

Specific C3-7 cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopcntyl, 

c 
I 
yclohexyl and cycloheptyl. 

20 Suitable aryl groups include phenyl and naphthyl, preferably phanyl. 

Suitable aryl(CI-6)a1kyl groups include benzyl, phenylethyl, phenylpropyl and 

phthy:ethyl. 

S 

Sui 

uitable heterocycloalkyl groups, which may comprise benzo-fused analogues 

thereof, include azetidinyl, tetrahydrofaranyl, dioxolanyl, pyrrolidinyl, indolinyl, 

25 ?dayz 

OH 

3,4-tetrahydroquinolinyl, 1,2,3,4-

dr and thiomorpholinyl. 

Suitable heteroaryl groups include faryl, benzofinyl, dibenzofuryl, thienyi, 

benzothienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, imidazolyl, benzimidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyi, 

30 pyridinyl, quinolinyl, isoquinolinyl, pyridazinyl, pyrimidinyl and pyrazinyl groups. 

The term "halogen!’ as used herein is intended to include fluorine, chlorine, 

bromine and iodine atoms. 
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Where the compounds of formula (1) have one or more asymmetric centres, they 

may accordingly exist as enantiomers. Where the compounds of the invention possess 

two or more asymmetric centres, they may additionally exist as diastereomers. The 

invention is to be understood to extend to all such enantiomers and diastereomers, and to 

5 s thereof in any proportion, including racemates. Formula (I) and the formulae 

d picted hereinafter are intended to represent all individual stereoisomers and all possible 
. 

P’c" 

es thereof, unless stated or shown otherwise. In addition, compounds of formula 

may exist as tautomers, for example keto (CH2C=O)-enol (CH=CHOH) tautomers. 

F 

rmu 

rmula (1) and the formulae depicted hereinafter are intended to represent all individual 

10 tautomers and all possible mixtures thereof, unless stated or shown otherwise. 
kk 

In one embodiment, R’ represents hydrogen. Jh another embodiment, R1 

represents halogen, particularly fluoro or chloro, especially fluoro. In a further 

embodiment, R’ represents CI-6 alkyl, especially methyl. 

Typically, R? is fluoro. 

15 In one embodiment, R? represents halogen, especially bromo or iodo. In another 

e bodiment, R? represents CI-6 alkyl, especially methyl, 1 

In one specific embodiment, R? is bromo. In another specific embodiment, R? is 

iodo. 

Suitably, W represents methyl or ethyl, especially ethyl. 

20 Favourably, e represents hydrogen; or CI-6 alkyl, C3-7 CYCIOa&YI(CI-6)aIkyl, CM 

hoterocycloalkyl or C3.7 hoterocycloalkyl(CI-6)alkyl, any of which groups may be 

C 
tionally substituted by one or more substituents. 

?P 
Suitably, R? represents hydrogen; or C1.6 alkYl, arY1, arYl(Cl-6)alkyl, C3-7 

hoterocycloalkyl, C3-7 heterocycloalkyl(CI-6)alkyl, heteroaryl or heteroaryl(CI-6)alkyl, any 

25 o f which g?oups may be optionally substituted by one or more substituents. 

Suitably, the group R?, or the cyclic moiety -NIOW, may be unsubstitated, or 

substituted by one or more substituents, typically by one or two substituents. In one 

embodiment the group R?, or the cyclic moiety -NIOW, is unsubstituted. In another 

q mbodiment the group R?, or the cyclic moiety -NR?R?, is monosubstituted. In a finther 

30 embodiment, the group R?, or the cyclic moiety -NR?R?, is disubstituted. 

Examples of typical substituents on e, or on the cyclic moiety -NIOR?, include 

CI-6 aRCYL CI-6 8lkOXY, hYdrOXY, hYdrOXY(CI-6)alkyl, aMinO(CI-6)alkyl, (aMino)(hydroX - Y) 
(C1.6)alkyl, halogen, oxo, C2-6 alkylcarbonyl, carboxy, C2-6 alkoxycarbonyl, 



WO!:2007/088345 PCUGB2007/000310 

-6-

CWCI-6)akJhYdraZinYICarbOnYI, amino, CI-6 alkylaminO, di(CI-6)a&YIWninO, C2-6 

Wkylcarbonylamino, aminocarbonylamino, aminocarbonyl, C1.6 alkylaminocarbonyl, 

di(CI-6)aHV1anIinOCarbOnYl, aMinOSUIfOnYl, C1.6 alkYlSUIfOnYl alld CI-6 

a *ylaminocarbonyl(CI-6)alkyl. Further examples includeCI-6alkoxy(Cl-Oalkyl, 

5 carboxy(Ci-6)alkyl, C2-6alkoxyr-arbony1(Cj-6)alkyI, C2-6 alkoxycarbonylamino andC2.6 
i 

alkoxycarbonylami-no(CI-Oalkyl. 

Examples of particular substituents on R?, or on the cyclic moiety -NIOW, include 

methyl, methoxy, hydroxy, hydroxymethyl, 2-hydroxyethyl, aminomethyl, 2-annno-3-

hydroxypropyl, fluoro, oxo, acetyl, carboxymethoxycarbonyl, ethoxycarbonyl, tert-

10 butoxycarbonyl, dimethylhydrazinylearbonyl, amino, methylamino, 1,3-dimethyl-

butylamino, dimethylamino, acetylan-iino, aminocarbonylamino, arninocarbonyl, 

othylaminocarbonyl, diethylaminocarbonyl, atninosulfonyl, methylsulfonyl and 

metlaylaminocarbony1methyl. Further examples include methoxymethyl, carboxymethyl, 

dthoxycarbonyhnethyl, tert-butoxycarbonylamino and tert-butoxycarbonylaminomethyl. 

15 Examples of favoured substituents on R?, or on the cyclic moiety -NIOW, include 

1-6 alkyl, iDi-6 alkoxy(C1.6)alkyl, hydroxy,’hYdrOXY(CI-6)alkYl, amino, aminO(CI-6)alkyl, 

OarbOXYMethYl, C2-6 alkOXYC2rbOnYl, C2-6 aIk6XYCarbOnYl(CI-6)aIkYI, di(CI-6)alkylamino, 

C2-6 alkoxycarbonylamino and C2.6 alkoxycarbonylamino(CI-6)alkyl. 

Examples of specific substituents on e, or on the cyclic moiety -NIOW, include 

20 methyl,, methoxymcthyl, hydro;?y, hydroxymethyl, 2-hydroxyOthyl, amino, aminomethyl, 

carboxymethyl, tert-butoxycarbonyl, othoxycarbonyhnethyl, dimethylamino, tert-

butoxycarbonylan?dno and tert-butoxycarbonylaminomethyl. 

Favoured values of R? include hydrogen, methyl, ethyl, propyl, cyclopropyl-

methyl, azetidinyl, pyrrolidinyl, piperidinyl, azetidinylmethyl, dioxolanyhnethyl, 
25 pyrrolidinylmothyl, morpholinylethyl and morpholinylpropyl, any of which groups may 

be optionally substituted by one or more substituents. Favoured substituents in this 
context include CI-6 alkyl (especially methyl), hydroxy, amino, C2-6 alkoxycarbonyl 

(especially tert-butoxycarbonyl) and di(CI-6)alkylamino (especially dimethylamino). 

Specific values of R? include hydrogen, methyl, 2-hydroxyethyl, 3-hydroxypropyl, 

30 1-hydroxyprop-2-yl, 2,3-dihydroxypropyl, 2-amino-2-methylpropyl, 2,2-dimethyl-3-

(dimC‘thYlHMinO)PrOPYl, cYcloPrOpYhnethyl, 1-tert-butoxycarbonylazetidin-3-yl, 

p3arolidin-3-yl, 1-tert-butoxycarbonylpyrrohdin-3-yl, piperidin-3-yl, piperidin-4-yi, I-

methylpiperidin-4-yi, 1-tert-butoxycarbonylpiperidin-3-yl, 1-tert-butoxycarbonyl-
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piperidin-4-yl, 1-tert-butoxycarbonylazetidin-3-yhnethyl_ 2,2-dimethyl-[l,3]dioxolan-4-

ylmethy?, pyrrolidin-2-ylmethyl, 2-(:mq?:phoIin-4-yl)ethyl and 3-(:morphoIin-4-yI)propyl. 

Typically, R? represents hydrogen; or CI-6 alkyl, optionally substituted by one or 

more, preferably one or two, hydroxy groups. 

5 Typical values of R? include hydrogen, methyl, hydroxypropyl and 

dihydroxypropyl. In one embodiment kbrepresents hydrogen. In another embodiment, 

e represents methyl. In a further embodiment e represents hydroxypropyl, especially 

-hydroxypropyl. In an additional embodiment, R? represents dihydroxypropyl, 

specially 2,3-dihydroxypropyl. 

10 In one embodiment W is hydrogen. In another embodiment, Wrepresents CI-6 

Alkyl, especially methyl.’ In a farther embodiment, W represents hydroxy(CI-6)alkyl, e.g. 

hydro*thyl (especially 2-hydroxyethyl). 

Alternatively; the moiety -NIOW may suitably represent azetidin-1 -yl, pyrrolidin-

-YI, piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, homopiperidin-

15 -yI or homomorpholin-4-yl, any of which groups may be optionally substituted by one or 
ore 

substituents. 

The moiety -WR’ may also represent optionally substituted 

homo’Piperazin-l-yl. 

Particular values for the cyclic moiety -NIOW include azetidin- 1 -yl, pyrrolidin- I - 

yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl and homopiperazin-1-yl, any of which 
20 groups may be optionally substituted by one or more substituents. 

Specific values of the cyclic moiety -NIOR? include 3-hydroxyazetidin-1-yl, 3-

a? 
! 
nmoazeddin-1-yL 3-(aminomethyl)azetidin-l-yI, 3-(tert-butoxycarbonylamino)azetidin-

Ilyl 3-(tert-butoxycarbonylaminomethyl)azetidin-1-yl, pyrrolidin-1-yl, 2-(methoxy-

m 
! 
rthyl)pyrrolidin-1-yl, 3-liydroxypyrrolidin-1-yl, 3-amiuopyrrolidin-1-yl, 3-(tert-

25 butoxycarbonylamino)pyrrolidin-1-yl, 2-(hydroxymethyl)piperidin-1-yl, 4-amino-

pip,eridin-l-yL 4-(tert-butoxycarbonylamino)piperidin-1-yl, morpholin-4-yl, 2-(hydroxy-

m 
i 
ethyl)morpholin-4-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 2-(hydroxymethyl)-

T " P crazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(carboxymethyl)piperazin-1-yi, 4-

(tert-butoxycarbonyl)-2-(hydroxymethyl)piporazin-1-yi, 4-(ethoxycarbonylmethyl)-
i 

30 pi erazin-1-yl and homopiperazin-1-yl. Ip 

Suitably, the cyclic moiety -WR’ maybe substituted byCI-6alkyl, especially 
methyl. Particular values of -NRbR’ include pyrrohdin-1 -yi, morpholin-4-yl and 4-
methylpiperazin-l-yl. 
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Typically, R? represents cyano, -CO2W, -CONIOW, or -CON(OR)R?, in which 

W, and R? are as defined above. Suitably, R? represents cyano, -CO2r or -CONIOW, 

especially cyano or -COWR, in which W, R? and R! are as defined above. Suitably, 

represents -CON(OR)R!, in which e and W are as defined above. 

In one embodiment., W represents cyano. In another embodiment, W represents 
_CO2W, in which W is as defined above. In a Rirther embodiment, W represents 

-CONIOR!, in which R? and r are as defined above. In an additional embodiment, R? 

represents -CON(OR)r, in which R? and W are as defined above. In a still further 

embodiment, W represents hydrogen. 

10 A particular sub-group of compounds according to the invention is represented by 

the compounds of formula (H), and pharmaceutically acceptable salts, solvates and N-

oxides thereof. 

R 
3 

H 

F 

R 

N &erein 

R 12 represents halogen; and 

R? is as defined above. 

In one specific embodiment, R 12 is bromo. In another specific embodiment, R 12 is 

20 iodo. 

Specific novel compounds in accordance with the present invention include each 

of the compounds whose preparation is described in the accompanying Examples, and 

pharmaceutically acceptable salts and solvates thereof. 

The present invention also provides a pharmaceutical composition which 

25 c6mprises a compound of formula (1) as defined above, or a pharmaceutically acceptable I 
salt, solvate or N-oxide thereof, in association with one or more pharmaceutically i 
adee,ptable carriers. 
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Pharmaceutical compositions according to the inventio may take a form suitable itio m" 

for oral, buccal, parenteral, nasal, topical, oph?halmic or rectal administration, or a form 

suitable for administration by inhalation or insufflation. 

For oral administration, the phamaceutical compositions may take the form of, 

5 for example, tablets, lozenges or capsules prepared by conventional means with 

acceptable excipients such as binding agents (e.g. pregelath-Ased maize 

polyvinylpyrrolidone’or hydroxypropyl methyl cellulose); fillers (e.g. lactose, 

rystalline cellulose or calcium hydrogenphosphate); lubricants (e.g. magnesium 

s?earate, talc or silica); disintegrants (e.g. potato starch or sodium glycollate); or wetting 

10 agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known 

in the art. Liquid preparations for oral administration may take the form of, for example, 

s; lutions, s*yrups or suspensions, or they may be presented as a dry product for 

c onstitation with water or other suitable vehicle before use. Such liquid preparations may 

be prepared by conventional means with pharmaceutically acceptable additives such as 

15 suspending agents, emulsifying agents, non-aqueous vehicles or preservatives. The 

preparations may also contain buffir salts, flavouring agents, colouring agents or 

sweetening agents, as appropriate. 

Preparations for oral administration may be suitably formulated to give controlled 

release of the active compound. 

20 For buccal administration, the compositions may take the form of tablets or 

formulated in conventional manner. 

The compounds of formula (I) may be formulated for parenteral adrninistration by 

jection, e.g. by bolus injection or inffision. Formulations for injection may be presented 

k m unit dosage form, e.g. in glass ampoules or multi-dose containers, e.g. glass vials. The 

26 compositions for injection may take such forms as suspensions, solutions or emulsions in 

y or aqueous vehicles, and may contain formulatory agents such as suspending, 

bilising, preserving and/or dispersing agents. Alternatively, the active ingredient may 

in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water, 

bre use. .o 

30 In addition to the formulations described above, the compounds of formula (1) 

may also be formulated as a depot preparation. Such long-acting formulations may be 

administered by implantation or by intramuscular injection. 
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For nasal administration or administration by inhalation, the compounds according 

to,!?the present invention maybe conveniently delivered in the form of an aerosol spray 

presentation for pressurised packs or a nebuliser, with the use of a suitable propellant, e.g. 

djoblorodifluoromethane, fluorottichloromethane, dichlorotetrafluoroethane, carbon 

5 dioxide or other suitable gas or mixtur;e of gases. 

The compositions may, if desired, be presented in a pack or dispenser device 

bich may contain one or more unit dosage forms containing the active ingredient Ihe 

a a 

cI 

ck or dispensing device may be accompanied by instructions for administration. 

For topical administration the compounds according to the present invention may 

10 be conveniently formulated in a suitable ointment containing the active component 

suspended or dissolved in one or more pharmaceutically acceptable carriers. Particular 

caniers include, for example, mineral oil, liquid petroleum, propylene glycol, 

polyoxyethylene, polyoxypropylone, emulsifying wax and water. Alternatively, the 

compounds according to the present invention may be formulated in a suitable lotion 

15 onta ’ g the active component suspended or dissolved in one or more pharmaceutically 

accep:le carriers. Particular carriers include, for example, mineral oil, sorbitan 

monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, benzyl alcohol, 2-

ooty1dodecanol and water. 

For ophthalmic administration the compounds according to the present invention 

20 may be conveniently formulated as microionized suspensions in isotonic, pH-adjusted 

sterile saline, either with or without a preservative such as a bactericidal or fungicidal 

agent, for example pheny1mercuric nitrate, benzylalkonium chloride or chlorhexidine 

acetate. Alternatively, for ophthalmic administration compounds may be formulated in an 

ointment such as petrolatum. 

25 For rectal administration the compounds according to the present invention may 

be conveniently formulated as suppositories. These can be prepared by mixing the active 
c omponent with a suitable non-irritating excipient which is solid at room temperature but 

liquid at rectal temperature and so will melt in the rectum to release the active component. 

Such materials include, for example, cocoa butter, beeswax and polyethylene glycols. 

W The quantity of a compound of the invention required for the prophylaxis or 

treatment of a particular condition will vary depending on the compound chosen and the 

condition of the patient to be treatecL In general, however, daily dosages may range from 

around 10 ng/kg to 1000 mg/kg, typically from 100 ng/kg to 100 mg&g, e.g. around 0.0 1 



WO 2007/088345 

-11-

CTIGB20071000310 

-\ 

?mg/kg to 40 mg/kg body weight, for oral orbuccal adminislation, from around 10 ng/kg 

:to 50 mg/kg body wei6t for parenteral administration, and from around 0.05 mg to I 

around 1000 mg, e.g. from around 0.5 mg to around 1000 mg, for nasal administration or 

Administration by inhalation or insufflation. 

6 The compounds of formula (1) above, and the N-oxides thereof, may be prepared 

by a process which comprises reacting a compound of formula (M), or an N-oxide 

t7 

eof? with a compound of formula (IV): 

R? 

S=C=N 
R? 

R? 

CM) 

10 

wherein R?, R? and R? are as defined above, and L’ represents a suitable leaving group. 

The leaving group L’ is typically a halogen atom, e.g. chloro. 

The reaction is conveniently effected, at an elevated temperature if necessary, in a 

su?blo solvent e.g. dimethylsulphoxide, typically under basic conditions, e.g. in the 

15 presence of an inorganic base such as sodium hydride. 
I 

A, ? The intermediates of formula (IV) above may be prepared by reacting a compound 

of f?rmula M: 

R 

,12 N 

R? 

IN 

20 

wherei In RI and R? are as defined above; with thiophosgene. 

The reaction is conveniently effected in a suitable solvent, typically a mixture of 

cWoroform and water. 
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in another procedure, the compounds of formula (J) above wherein R? represents 

5 

10 

15 

ft! or -CON(OR)W, and the N-oxides thereof, may be prepared by a process 

comprises reacting a compound of formula H-NRV’ or H-N(OR)r with a 

of formula (VI), or an N-oxide thereof-

CO2H 

2 

M 

in R’, R?, e and R! are as defined above; in the presence of a condensing agent, 

A suitable condensing agent is 1-(3-dimethylaminopropyl)-3-carbodi?de 
I 

Noride (EDC), in which case the reaction is conveniently effected in the presence 
of I-hydroxybonzotiazole (HOBI) and N-methyhnorphohne, (NMO. 

The compounds of formula (VI) above may be prepared by reacting the compound 

of formula (VH): 

0!02’H 

N I S(0)CH, 

MI I 

with a compound of formula (V) as defined above. 

The reaction may conveniently be effected by treating compound (V) with a base, 
e.g. lithium bis(trimethylsilyl)amide, in a suitable solvent, e.g. tetrahydrofuran, followed 
by the addition of compound (VII). 

The intermediate of formula (VD) above may be prepared from a compound of 
formula (VM): 
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COXA

 

SCH3 

(VM) 

herein W is as defined above; by saponification of the ester moiety followed by 

oxidation of the methylsulfanyl group. 

Saponification of the ester moiety -CO2W in compound (VM) may be effected by 

treatment with an alkaline base, e.g. sodium hydroxide, in a suitable solvent, e.g. an 

aqueous mixture of a lower alkanol such as methanol and a cyclic ether such as 

tetrahydrofaran. Oxidation of the methylsulfanyl group in the resulting compound may 

then be effected by treatment with a suitable oxidising agent, e.g. Oxone@ (potassium 

peroxymonosulfate), in an appropriate solvent, e.g. aqueous methanol. 

The intermediates of formula (VM) above may be prepared by reacting a 

compound of formula wherein R? is -CO2W as defined above, with carbon disulfide, 

followed by treatment with a methyl halide such as iodomethane. 

The reaction is conveniently effected in a suitable solvent, e.g. dimethylsulfoxide, 

in the presence of a base such as sodiurn hydride. 

Where they are not commercially available, the. starting materials of formula (M) 

and may be prepared by methods analogous to those described in the accompanying 

EX pies, orby standard methods well known froin the art. 

It will be understood that any compound of formula (I) initially obtained from any 

of th 
bove 

processes may, where appropriate, subsequently be elaborated into a further 

c 

m 

o 

p 
und

 of formula (1) by techniques known from the art. By way of example, a 

compound of formula (1) wherein R? represents -CO2W may be converted into the 

corresponding compound wherein R? represents -CONH2 by treatment with ammonia, 

25 typically in a lower alkanol solvent, e.g. ethanol, at elevated temperature and pressure. 

Alternatively, a compound of formula (1) wherein R? represents -CO2W may be converted 

into the, corresponding compound wherein R? represents -CONIeW by treatment with the 

appropriate arnino of formula H-NIOW in the presence of trimethylaluminium. A 

compound of formula (J) wherein R? represents -CO2W may be converted into the 
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corresponding compound wherein R? represents hydrogen by treatment with an alkaline 

reagent such as lithium hydroxide under forcing conditions, e.g. by heating at reflux in a 

mixture of ethanol and water. A compound of formula (1) wherein R? contains a 2,2-

dimethyl-[1,3]dioxolan-4-ylmethyI moiety may be converted into the corresponding 

6 compound wherein R? contains a 2,3-dihydroxypropyl moiety by treatment with a mineral 

acid such as hydrochloric acid. A compound of formula (1) wherein R? contains a 

=tr
 g n atom to which a tert-butoxycarbonyl (BOC) group is attached may be converted 

corresponding compound wherein R? contains an N-H functionality by treatment 

with an acid, e.g. a mineral acid such as hydrochloric acid, or an organic acid such as 

10 trifluoroacetic acid. A compound of formula (1) wherein R? contains an N-H 

functionality may be converted into the corresponding compound wherein R? contains a 

nitrogen atom to which an ethoxycarbonyhnethyl group is attached by treatment with 

ethyl chloroacetate, typically in the presence of triethylamine; the resulting compound I 
may then be converted into the corresponding compound wherein R? contains a nitrogen 

15 ?tom to which a carboxymethyl group is attached by treatment with an alkaline reagent 

such as sodium hydroxide, typically in an aqueous solution of a lower alkanol such as 

ethanol. The pyridine-N-oxide derivative of a compound of formula (1) may be converted 

into the corresponding compound of formula (1) by treatment with triphenyl phosphine 

:,and phosphorus trichloride. 

20 Where a mixture of products is obtained from any of the processes described 

25 

30 

above for the preparation of compounds according to the invention, the desired product 

can be separated therefrom at an appropriate stage by conventional methods such as 
preparative FIPLC; or column chromatography utilising, for example, silica and/or 
alumina in conjunction with an appropriate solvent system. 

Where the above-described processes for the preparation of the compounds 
according to the invention give rise to mixtures of stereoisorners, these isomers may be 
separated by conventional techniques. In particular, where it is desired to obtain a 
particular enantiomer of a compound of formula (1) this may be produced from a 
corresponding mixture of enantiomers using any suitable conventional procedure for 
resolving enantiomers. Thus, for example, diastereomeric derivatives, e.g. salts, may be 
produced by reaction of a mixture of enantiomers of formula (I), e.g. a racernato, and an 

appropriate chiral compound, e.g. a chiral base. The diastereomers may then be separated 
by any convenient means, for example by crystallisation, and the desired enantiomer 
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rec ! overed, e.g. by treatment with an acid in the instance where the diastereomer is a salt. 
i 

In another resolution process a racemate of formula (I) may be separated using chiral 
I-IPLC. Moreover, if desired, a particular enantiomer may be obtained by using an 
appropriate chiral intermediate in one of the processes described above. Alternatively, a 

6 particular enantiomer may be obtained by performing an enantiomer-specific enzymatic 
biotransformation, e.g. an ester hydrolysis using an esterase, and then purifying only the 
enantiomerically pure hydrolysed acid from the unreacted ester antipode. 
Chromatography, recrystallisation and other conventional separation procedures may also 
be used with intermediates or final products where it is desired to obtain a particular 

10 geometric isomer of the invention. 
During any of the above synthetic sequences it may be necessary and/or desirable 

to protect sensitive or reactive groups on any of the molecules concerned. This may be 
achieved by means of conventional protecting groups, such as those described in 
Protective Groups in Organic Chemistry, ed. J.P.W. McOmie, Plenum Press, 1973; and 

15 
’W’ 

Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & 
Lns, 3d edition, 1999. The protecting groups may be removed at any convenient 
subsequent stage utilising methods known from the art. 

The following Examples illustrate the preparation of compounds according to the 
invention. 

20 The compounds in accordance with this invention potently inhibit the activity of 
human MEK enzyme. 

In vitro MEK assay 

! ; M[EK1 activity was measured in a cascade assay initiated by active Raf, via 
25 activation of ME& Rrk2 and subsequent phosphorylation of fluorescein-labelled Erk-tide 

substrate in an assay based on fluorescence polarisation (RVIAP). The assay was carried 
out in 20m.MTris + SmMMgCl2 + 2raMDL-dithiothreitol + 0.01% Tween 20 pH 7.2, 
Containing 1.5nMunactive MEK, 100nMunactive Erk and 200nMErk-tide (all 
concentrations are final concentrations). Compounds, or DMSO controls, were tested at a 

30 final concentration of 2% DMSO, and the assay initiated in the presence of 5RMATP by 
addition of 1.25nM active Raf in assay buffer. After 20 min at r.t., stop solution was 
added followed by RVIAP binding beads, the assay mixture was then incubated for 90 min 
at r.t. (with shaking) and thdn read on a Molecular Devices LJL HT reader, 
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unds am e When tested in the above assay, the compo of the accompanying Ex pl s 

w 
; 
ere all found to inhibit human UMK enzyme with IC5o values of 10 gM or better. 

5 

Abbreviations used 

Me - ethyl acetate 

BF - totrahydrofuran 

10 c? - diethyl ether M;H 

- methanol 

EtOH - ethanol 

DW - IVA-dimethy1formamide 

SiO2 - silica 
I 

- hour(s) 

15 A. - roomtemperaturo 

sat. - saturated 

130C - tert-butoxycarbonyl 

EXAW ES L_ 

DMSO - dimethylsulphoxide 

DGM dichloromethane 

CDC13 deuterochloroform 

MeCN acetonitrile 

ES - electrospray 

HOBT 1-hydroxybenzotriazole 

NMM N-methylmorpholine 

min - minute(s) 

aq - aqueous 

RT - retentiontime 

LiENDS - lithium bis(trimethylsilyl)amide 

MCPBA - 3-chloroperoxybenzoic acid 

FMC - 1-(3-dimethylaminopropyl)-3-carbodiimide hydrochloride 

20 

All NMR spectra were obtained either at 300 MHz or 400 M&. 

Compounds were named with the aid of ACD Labs Name (v. 7.0) supplied by 

Advanced Chemical Development, Toronto, Canada, 

25 Standard LCMviethod 

The LC-MS system used comprises a Waters Alliance 2795 IIT quaternary B?LC, 

Waters 996 Photo Diode Array (PDA) detector and Waters ZQ 4000 single quadrupole 

:mass spectrometer. The ZQ can acquire data simultaneously in positive and negative 

electrospray ionisation modes. 

30 

!ZQ Mass Spectrometer 

?Capillary 3.5kV Cone 50V 

:Extractor 2V Source Temp 800C 
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Desolvation, Temp 20011C Cone Gas 

Desolvation Gas 250 L/h Multiplier 

Data were acquired in a full scan from 100 to 1000 m,/z. 

Scan duration 0.80s 

5 Interscan delay 0.20s 

RrLC 

150 L/h 

650V 

Analytical reverse phase separation was carried out on a Gemini C 18 from 

Phenomenex 50 x 4.6 mm with 5 Wn silica. 

10 

Injection Volume 5 pL 

UV data 240 to 400 nm 

Sample Temperature 200C 

Col=m Temperature 300C 

15 
?low 

Rate 0.9 mUmin 

Split to ZQ Š0.40 mUmin 

Solvent A: 90% 1OmMNH4CO2 in water/ 0.1% formic acid/ 10% CH3CN 

Solvent B: 90% CH3CN / 0. 1% fort-nic, acid / 10% 10mM N144CO2 in Water 

20 Solvent C: 90% 10mM N114CO2 in water / 0.1% ammonia / 10% CH3CN 

Solvent D: 90% CH3CN / 10% 1 OmM N1-14CO2 in water / 0. 1 % ammonia 

Gradient Program 

For method 5-95_pH=3 

25 Time (min) A% B% Flow Curve 

0.00 95.0 5.0 0.900 1 

2.00 5.0 95.0 0.900 6 

4.00 5.0 95.0 0.900 6 

5.00 95.0 5.0 0.900 6 

30 
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For method 5-95_pH=10 

Time (min) AO/o B% Flow Curve 

0.00 95.0 5.0 0.900 1 

2.00 5.0 95.0 0.900 6 

5 4.00 5.0 95.0 0.900 6 

5.00 95.0 5.0 0.900 6 

Preparadve UV-HPLC 

The LC system comprises a Waters 2525 quaternary pump, a Waters 996 Photo 

10 Diode Array (PDA) detector, a Waters 2700 sample manager, a Column Fluidics 

Organiser and a Waters Fraction Collector operating in reverse phase at one of two pH 

ystems. 

Low pH system (approximately pH 3.2) 

15 The reverse phase separation was carried out on a Luna C 18 from Phenomenex 

00 x 21.2 rnm with 5 pan silica. 

Injection Volume 50O)IL 

UV data 254 nm 

Flow Rate 20 mUmin 

20 Solvent A 90% water / 10% CH3CN / 0. 1% formic acid 

Solvent B 90% CH3CN / 10% water / 0. 1% formic acid 

High pH system (approximately pH 9.5) 

The reverse phase separation was carried out on a Gemini Cl 8 from 

25 Phenomenex 150 x 21.2 mm with 10 ?tm silica. 

Injection Volume 5.00 ?,L 

T,JV data 254nm 

Flow Rate 2OmL/min 

Solvent C 90% 1 OmM NH4HCO2 in water / 0.1% Ammonia / 10% CH3CN 

30 Solvent D 90% CH3CN / 10% 1 OmM NH4HCO2 in water / 0. 1 % Ammonia 

Typical gradient profiles are described below: 
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(S?adfent Programfor LowpHMethod 

T 
e AO/o B% C% D% Flow’ Curve 

0.00 95.0 5.0 0.0 01.0 20 1 

9.00 5.0 95.0 0.0 0.0 20 6 

5 11.00 5.0 95.0 0.0 0.0 20 6 

11.50 95.0 5.0 0.0 0.0 20 6 

1?.00 95.0 5.0 0.0 0.0 20 6 

qmdxent Program for High pH Method 

10 Time AO/. 13% C% D% Flow Curve 

0 .00 0.0 0.0 - 95.0 5.0 20 1 

0.00 0.0 0.0 5.0 95.0 20 6 

0.00 0.0 0.0 5.0 95.0 20 6 

?1.50 0.0 0.0 95.0 5.0 20 6 

15 12.00 0.0 0.0 95.0 5.0 20 6 

20 

25 

IMRMEDUTE I 

Thiophosgene (3.55 mL, 46.4 mmol) was added to a rapidly-stiffed mixture of 2-

quoro-4-iodoaniline (10.0 g, 42.2 mmol) in CHC13 (200 n2L) and water (100 mL). The 

mixtare was stirred at r.t. for 16 h. The organic phase was dried (Na2SO4) and 

,oncentrated. in vacuo to give the title compound as an off-white crystalline solid (11.8 g, 

juant.). 8H (DMSO-d6) 7.87 (IH, dd, J 1.8, 9.5 Hz), 7.63 (IH, ddd, J 1.0, 1.8, 8.4 Hz), 

7.25 (IH, dd, J 8.2, 8.4 M). 

RJLERMDIATE 2 

30 1 Prepared from ethyl (2-chloropyridin-3-yl)acetate (D. H. Bremner et al, 

.Synthesis, 1997, 949) (500 mg, 2.5 mmol) and 4-bromo-2-fluorophenyl isothiocyanate 

(580 mg, 2.5mmol) by the method of Example 1. Title compound obtained as an off-

whife solid (390 mg, 40%). 6H (DMSO-d6) 10.37 (IH, br s), 8.25 (IH, dd, J 1.4, 8.1 Hz)ip 
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8.11 
: 
9 (1H, d, J4.8 Hz), 7.69 (1H, dd, J 1.8,10.2 Hz), 7.56-7.45 (2H, m), 7.32 (IH, dd, J 

4.5 8.1 Hz), 4.35 (2H, q, J7.1 Hz), 1.37 (3H, t, J7.1 Hz). LCMS (ES) RT 4.66 

mi 
! 
nutes, 395 (M 9Br,)+H)t. 

5 P?MRMXDIATE 3 

3-i(Lert-BMMIdjMgfh lsilgaloxy I y )proRy-

To a solution ofN-(3-hydroxypropyl)phthalimide (5.25 g, 24.36 mmol) in DAU 

(20 mL) was added imidazole (16.6 g, 240 mmol) and tert-buty1dimethylsilyl chloride (19 

10 g? 120 mmol). The reaction was stirred at room temperature for 18 hours before the 

y6latiles were removed in vacuo and a portion of the crude product was subjected to 

ci 
i 
olumn chromatography (SiO2, 1:1 DCM/hexanes) to give 2-[3-(tert-butyldimethyl-

,gilanyloxy)propyllisoindole-1,3-dione as a clear oil (5 g). 2-[3-(tert-ButyIdimethyl-

silanyloxy)propyllisoindole-1,3-dione (5 g, 26.4 mmol) was dissolved in ethanol (50 ml) 

15 and methyl hydrazine (2.94 ml, 55.4 mmol) added. The reaction was heated to 75*C for 8 

hours before 6oncentration in vacuo. ’Ihe-cmde residue was triturated with a mixture of 

diethyl ether (150 mL) and hexanes (50 mL) and the resultant solid removed by filtration. 

The solvents were removed in vacuo to give the title coinpound as a pale yellow oil (1.8 

g, ?1%). 811 (DMSO-d6) 4.58 (2H, br S), 3.63-3.58 (2H, M), 2.67-2.62 (2H, M), 1.60-1.55 

20 ’::(2Hm),0.83(9I-IdJl.lHz),0.00(6H,d,J1.2I-lz). LCMS (FS+) RT 1.77 minutes, 

190 (M+IP+. 

R?RW?DL?4,TE 4 

25 2-Methvlsulfanvltl?deno[2.3-b)p3tdLne,!-3-carbo&yhLc acLd glyl-olŠer 

To a solution of ethyl (2-chloropyfidin-3-yl)acetate (D. H. Bremner et A 

Syndiesis, 1997, 949) (8-0 g, 40.0 mmol) and carbon disulfide (3.18 g, 42.0 mmol) in 

DMSO (100 mL) was added sodium hydride portionwise (2.4 g, 60.0 mmol). After 60 

minutes stirring at room temperature the mixture was heated at 80*C for 2 hours. After 

30 this time the reaction mixture was allowed to cool to room temperature and methyl iodide 

(7.6 g, 54.0 mmol) added. After 18 hours ice (50 mL) was added and a yellow precipitate 

formed which was isolated via filtration to give the title coynpound as a grey solid (7.95 g, 
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78%). 8H (DMSO-d6) 8.60 (1H, dd, J 1.6, 8.2 Hz), 8.46, (1H, dd? J 1.6,4.6 Hz), 7.35 1 

(tH, dd, J4.6, 8.2 Hz), 4.4.8 (2H, q, J? 7.1 Hz), 2.71, (3g, s), 1.49 (3H, t J 7.1 Hz). 

MUMUDIATE 5 

2?Methvlsulfanvlthienor2.3-M]p3gidine-3-carboxy i jic qc-

A mixture of Thtermediate 4 (12.5 & 50.0 mmol) in T.BF (200 mL) and MeOH (50 

ML) was treated with sodium hydroxide solution (10% solution in water, 50 mL) and 

stirred at room temperature for 18 h. After diis time the reaction mixture was reduced in 

10 v acuo to one third of its volume. Water (50 mL) was then added before 10% HC1 was 

added until a white precipitate formed. This was filtered to give the title compound as a 
i 
crystalline white solid (10.6 g, 95%). 8H (DMSO-d6) 13.50-13.20 (1H br s), 8.55 (1H, dd, 

J 1.2, 8.2 Hz), 8.48 (1H, dd, J 1.3, 4.5 Hz), 7.49 (1H, dd, J 4.6, 8.2 Hz), 3.25 (3H, s). 

15 DUZRWDIATE 6 

2:M ..?thane EA&ylthi eno L2,3 -b -3-carbgnh?c acid 

Oxone (14.5 g, 24.0 mmol) dissolved in water (25 mL) was added to a rapidly 

stirred mixture of Intermediate 5 (10.6 g, 47 mmol) in MeOH (250 mL). The mixture was 

20 stirred at room temperature for 4 h. The reaction mixture was separated between DCM 

(300 mL) and water (200 mL). The organic layer was dried (Na2SO4) and concentrated in 

vacuo to give the title compound as a white crystalline solid (10.0 g, 88%). 8H (DMSO-

Q 14.20-13.80 (1H, br s), 8.73 (1H, dd, J 1.7, 8.3 Hz), 8.69 (1H, J 1.7, 4.6 Hz), 7.61 

(lH, dd, J4.6, 8.3 Hz), 3.05 (3H, s). 

25 

INTERMDUTE 7 

2-rC2-F1uoro-4-iodoVhLn IlamnolthienoL2,3-bJI23gjdWe-3-carboxy ic acid 
I To a stirred solution of 2-fluoro-4-iodoaniline (6.0 g, 25 mmol) in TBF (100 mL) 

30 ’at OT (ice bath) was added LiHMDS (1.0 M solution in TBF, 20.0 mL, 20.0 mmol) 

slowly. The mixture was allowed to stir at room temperature for 30 minutes before 

cooling to OT and Intermediate 6 (2.0 g, 8.3 mmol) was added portionwise. The mixture 

was stirred at room temperature for I hour. After this time the reaction mixture was 
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---x 

poured onto ice and when at ambient temperature citric acid was added until a precipitate 

form ed. The mixture was filtered to give the title compound as a pale brown crystalline 

solid (2.9 g, 84%). 8H (DMSO-d6) 14.00-13.00 (1H, br s), 10.80 (1H, s), 8.36 (1H, dd, J 

1.3, 8.1 Hz), 8.32 (1K dd, J, 1.3, 4.8 Hz), 7.84 (1H, dd, J 1.8, 10. 1 I-IZ), 7.69 (1H, d, J 8.3 

5 !:Hz), 7.54 (1H, m.), 7.42 (lH, dd, J8.3,4.8 Hz). 

INTERMEDIATE 8 

:4-Iodo-l-isothiocyanato-2:mqthylbenzone 

10 To a stirring solution of 4-iodo-2-methylaniline (f.0 g, 4.2 mmol) in DCM (50 

?mL) was added water (20 mL) followed by thiopho.sgene (490 mg, 4.2 mmol). The 

reaction mixture was stirred overnight before the layers were separated and the organic 

layer dried (Na,2SO4) and evaporated in vacuo to give the desired product as a brown solid 

(1.05g,89%). 8H(CDC13)7.75(lH,d,J1.2Hz),7.62(IH,dd,J1.2,8.3Hz),’7.15(lH, 

15 :d,. J 8.3 Hz), 2.20 (3H, s). 

INTERNMDUTE 9 

?-CWoro-4-iodo-l-isothioc=atobenzene 

20 To a stirred solution of 2-chloro-4-iodoaniline (1.0 g, 3.9 mmol) in DCM (50 mL) 

was added water (20 mL) followed by thiophosgene (476 mg, 4.1 mmol). The reaction 

mixture was stirred overnight before the layers were separated and the organic layer dried 

?Nq2SO4) and evaporated !n vacuo to give the desired product as a brown solid (1.0 g, 

$6%). 811 (CDC13) 7.79 (1H, d, J 1.9 Hz), 7.58 (lH, dd, J 1.9, 8.4 Hz), 6.97 (lH, d, J8.4 

25 Hz). 

MTERMDUTE 10 

i 
M-2-FU24(2-Fluoro-4-iodoRhen I)a -bIR3 d e-3-carbg ljg o) _-X minolthienor2.3 ?d im AL 

30 MgLhyllpyrrolidine-l-carbox3Lhic acid tert-bRt I es 

1-(3-Dimethylaminopropyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) 

w, as added to a solution of Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole 

(98 mg, 0.72 mmol), N-methylmorpholine (0. 11 mL, 0.99 mmol) and (R)-2-

V 
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(4minomethyl)-l-BOC-pyrrohdine (144 mg, 0.72 trimol) in NN-dimethylfortnamide (5 
i 

mQ. The reaction mixture was stirred at r.t. for 20 h, then poured into EtOAc (25 mL). 

I’he organic solution was washed with sat. brine (3 x 25 mL), dried (Na2SO4), filtered and 

concentrated in vacuo to give a brown solid. The crude product was subjected to column 

5 chromatography (Si02,4:1 hexanes/EtOAc) to give the title compound, which was 

evaporated from ether to give a hard foam (135 mg, 63%).- 8H (CDC13) 11.67 (1H, s), 

US-8-33 (2H, m), 8.04 (1H, br s), 7.54-7.43 (3H, m.), 7.32-7.30 (1H, m), 4.19 (lH, m)$ 

3182-3.78 (1H, m), 3.53-3.35 (3H, m), 2.18-1.86 (3H, m), 1.78 (1H, m), 1.45 (9H, s). 

10 R?RM?DIATE 11 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 i 

15 m?g,0.72mmol),N.7methylmorpholine(O.IlmL,0.99mmol),l-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 ramol) and (S)-2-(aminomethyl)-l-

DOC-pyrrohdine (144 mg, 0.72 mmol) by the method of Intermediate 10. The title 

compound was evaporated from ether to give a colourless hard foam (139 mg, 64%). 8H 

(CDC1,) 11.67 (111, s), 8.35-8.33 (2H, m), 8.04 (1H, br s), 7.54-7.43 (3H, m), 7.32-7.30 

20 (iHm),4.19(IH,m),3.82-3.78(IHm),3.53-3.35(3H,m),,?.18-1.86(311,m),1.78 

(11L iii), 1.45 (9H, s). 

INMRMXDIATE 12 

25 

2-Chloro-3-(cyanomethyl)pyridine (D. H. Bremner et al., Synthesis, 1997, 949) 

(10.3 g, 67.1mmol) in conc. HCl (100 mL) was heated at reflux for 3 h. Thereaction 

mixture was concentrated in vacuo and the residue suspended in water. The white solid 
i 

was collected by filtration and washed with water, then dried in vacuo yielding the 

30 required product (11.15 g). 6ii(DMSO-d6)12,60(IHbrs),8.32(IHddJ4.7,1.9Hz), 

7.:86(IH,dd,J7.5,1.9FTz),7.40(IH,dd,J7.5,4.7Hz),3.75(2H,$). LCMS(F-S)RT 

L?85 minutes, 174 (M+H)+. 
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INTEMM-91-A-TE 13 

L2-Chlo=)xj?-3-yl )acetic acid mpth:Ll ester 

To a suspension of Intermediate 12 (3.88 g, 22.6 ramol) in methanol was added 

5 acetyl chloride (1.8 mL, 24.9 mmol) and the mixture heated at 700C for 18 hours. The 

solvents were removed in vacuo to give the title coinpound as a pale brown oil (4.63 g, 

qWmt). 8H(DMSO-d6)8.35(lH,ddJ4.7,1.9Hz),7.88(lHddJ8.5,1.9Hz),7.43 

(1H, dd, J8.5, 4.7 Rz), 3.80 (2H, s), 3.65 (3H, s). LCMS (FS+) RT 2.40 minutes, 186 

(M+IW. 

10 

MERWDIATE 14 

?-[(-Z-Fluoro-4-io-d-o-R "engLm 3-b]Vyddin 3L: th ?no thienorl c-3-carbox licacidme ylester 

To a solution of Intermediate 13 (4.1 g, 22.1 mmol) and Intermediate 1 (6.16 g, 

15 2.1 mmol) in dry DMSO under nitrogen was added sodium hydride (1.05 g, 24.3 mmol, 

10 wt % dispersion in mineral oil). The mixture was stirred at room temperature for 15 

minutes then heated to 90T for 3 hours. The reaction was cooled, then pouted onto iced 

water (200 mL). The aqueous phase was extracted with EtOAc (3 x 200 mL), the 

: combined organics washed with brine, dried (MgSO4), filtered and the solvents removed 

20 i’n vactio. The sticky yellow solid was triturated with ethanol to give a fine yellow solid 

which was collected by filtration, washed with diethyl other and dried under suction to 

give the title coinpound as a pale yellow solid (1.73 g). 8H (E)MSO-d6) 10.30’(lH, S), 

8.36-8.31 (211, m), 7.87 (111, dd, J 1.9, 10.0 Hz), 7.70 (1H, d, J 6.6 Hz), 7.51 (1H, t, J 8.5 

iHz), 7.42 (1H, dd, J5.7, 8.1 Hz), 3.94 (3H, s). LCMS (ES+) RT 4.00 minutes, 429 
+ 25 (M+R) . 

INTERMEDIATE 15 

2-(2--ChloM3tdjn--3-y1)A-methox - - eth act-tatnitia 

30 Intermediate 12 (500 mg, 2.9 mmol) in dichloromethane (20 mL) with IV, 0-

dimethylhydroxylamine (300 mg, 3.04 mmol), EDC (583 mg, 3.04 mmol) and N-methyl-

morpholine (0.98 ml, 8.70 mmol) were stirred at r.t. for 18 h. The reaction mixture was 

washed with 2M HC1, and the organic phasew’as dried (maguesium sulphate) and 
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c 
: 
oncentrated in vacuo. Cbromatography (SiO2; 1: 1 ethyl acetate:DCM yielded the title 

c 
: 
ompound (320 mg) as a white solid. 5H(DMSO-d6) 8.31 (14? dd, J4.7,1.9 Hz), 7.8.1 

(1H, dd, J7.5,1.9 Hz), 7.40 (1H, dd, J7.5,4.7 Hz), 3.93 (2H, s), 3.76 (3H, s), 3.15 (3H, 

s). LCMS (ES) RT 2.22 minutes, 215/217 (M+W. 
5 

PMMUDIATE 1-6 

2-L2-QAoxo-l-oxMIlidin-3-yl)nL-mot_hox3?-N-mgLhylacetamide 

Intermediate 15 (270 mg, 1.25 mmol) was dissolved in DCM (5 mL) and treated 

10 with mCPBA (324 mg, 1.88 mmol). Afta stirring at r.t. for 3 days the reaction mixture 

Was poured. directly onto a flash column and chromatographed (Si02; ethyl acetate -> 5% 

methanol in ethyl acetate), yielding the required product (265 mg) as a white solid. 5H 

(DMSO-d6) 8.39 (1H, dd, J 5.4, 2.5 M), 7.37-7.35 (2H, m), 3.98 (21-L s), 3.76 (3H, s), 

3.15 (3H, s), LCMS(ES) RT 1.81 minutes, 231/233 (M+lp+. 

EXAMPLE I 

Sodium hydride (650 mg of a 60% dispersion in mineral oil, 16.2 mmol) was 

20 added portionwise over 10 min to a mixture of Intermediate 1 (3.75 g, 13.5 mmol) and 

ethyl (2-chloropyfidin-3-yl)acetate (D. H. Bremner et aL, Synthesis, 1997, 949) (2.7 g, 

113.5 mmol) in DMSO (25 mL). When gas evolution had slowed the mixture was heated 

at 70*C for 3 h then left at r.t. overnight. Water (150 mL) was added and the liquid 

decanted off from the resulting solid, The solid mass was treated with ethanol (40 mL) to 

25 give a fine white suspension which was fdtered off, washed with ethanol (10 rnL) and 

ether (2 x 15 mL) and dried in vacuo at 40*C to give the title compound as a white solid 

(2.90 g, 48%). 8H (DMSO-d6) 10.40 (1H, s).$ 8.40-8.30 (2H, m.), 7.85 (lH, dd, J 1.9, 10.1 

Hz), 7.70 (1H, d, J 8.5 Hz), 7.55-7.49 (11L m),, 7.43 (1H, dd, J 4.9, 8.0 Hz), 4.43 (2H, q, J 

7.9 H-z), L.41 (3H, t, J7.9 1-h). LCMS (ES) RT 5.27 minutes, 443 (M+H)+. 

30 

EX-AWLE 2 

’2-F(2:Fluorp-4-io-do-p-heny-I)aminol::Al-moth lthiMo -3-carboxamide 
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Trimethylaluminium. (1 .5 mL of a 2M solution in hexane, 3.0 mmol) was added to 

a solution ofmethylamine (1.5 m,,L of a 2M solution in TBF, 3.0 mmol) in toluene (5 mL). 

After 5 min Example 1 (250 mg, 0.60 mmol) ’was added and the mixture heated at 1001C 

for 4 1 After cooling the reaction was quenched with sat. ammonium chloride solution 

(7 
i 
5 mL) and HCI (10 mL, 2M) then extracted with EtOAc (80 mL). The organic phase 

W 
: 
as dried (Na2SO4) and concentrated in vacuo to give a solid. Trituration with other (30 

mL) and filtration gave the title compound as an off-white solid (138 mg, 57%). 511 

(CDC13) 11.13 (IH, br s), 8.25 (1H, dd, J1.4,4.7 Hz), 7.80 (IH, ddJ1.4,8.2 Hz), 7.46-

7:142 (2K m), 7.33 (1H, dd, J8.3,8.3 Hz), 7.21 (1H, dd, J4.7,8.2 Hz), 5.82 (IR, br s).. 

3?M (3H, d, J4.8 Hz). LCMS (ES) RT 3.63 minutes, 426 (M-M-. 

EXAMPLE 3 

2- r Q -Fluoro -4 -i o 4o_phon y_l)aminol7-N,N-dimethylthienor2,3-blp3?ddine-3-carboxamide 

16 Prepared from Example 1 (100 mg, 0.23 mmol) and dimethylamine (0.35 mL of 

?.OIM solution in-TI17, 0.7 mm’ol) by the method of Example 2. Title compound obtained 

as a white solid (21 mg, 20%). 8H(DMSO-d6)9.12(IHS),8.35(IH,dd,J1.6,4.7Hz),, 

7.77 (IH, dd, J 1.6, 8.1 Hz), 7.67 (IH, dd, J 1.9, 10.6 Hz), 7.48 (1H, dd, J 1. 1, 1.9 Hz), i 
7.35(lI-I,dd,J4.7,8.OHz),7.15-7.10(lH,m),2.87(6H,$). LCMS(ES)RT3.29 

20 ’ - 442 

JW EXAMPLE 4 

i 25 Prepared from Example 1 (250 mg, 0.60 mmol) and morpholine (0.26 mL, 3 

Inmol) by the method of Example 2. Title compound obtained as a white solid (215 mg, 

180A). 5. (DMSO-d6) 9.22 (1H, br s), 8.34 (1H, dd, J 1.4, 4.6 Hz), 7.81 (IH, dd, J 1.4, 

8.0 Hz), 7.68 (1H, dd, J 1.9,10.5 Hz), 7.50-7.46 (IH, m), 7.35 (IH, dd, J4.6, 8.0 Hz), 

7.13 (IH, dd, J8.6,8.6 Hz), 3.54-3.48 (4H, in), 3.43-3.39 (4H, m). LCMS (ES) RT 3.17 

30 minutes, 484 (M+M+. 

EXAWLE 5 
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Trimethylaluminium (1.5 mL of a 2M solution in hexane, 3.0 nimol) was added to 

a solution of 1-methylpiperazine, (0.333 mL, 3.0 mmol) in toluene (5 mL). After 10 min 

.5 Example 1 (250 mg, 0.60 mmol) and toluene (2 mL) were added aud the mixture heated 

at 190’C for 6 h. After cooling the mixture was quenched with NaOH (50 mL, lK and 

extracted with EtOAc (50 mL plus 25 mL). The combined organic extracts were washed 

w, ith sat. brine (50 mL), dried (Na2SO4) and concentrated in vacuo to give a yellow solid. 

Trituration with hexane/ether (10: 1, 3 0 mL) and filtration gave the title compound as a 

10 p ale yellow solid (245 mg, 87%). 8H (DMSO-d6) 9.13 (1H, br s), 8.37 (1H, br d, J4.4 

Az), 7.79 (lH, br.d, J 7.8 Hz), 7.67 (1H, br d, J 10.4 Hz), 7.47 (lH, br d, J 8.4 Hz), 7.37 

(?H, dd, J4.7, 8.1 Hz), 7.10 (1H, m), 3.30 (4H, br s), 2.21 (4H, br s), 2.14 (3H, s). LCMS 

(ES) RT 2.09 minutes, 497 (M+1W. 

15 EXAYWLE6 

2-r(4-Bromo-2-fluomhonyi)aminol-N-(2.3-dihvdroxvvrovvl)thionoF2.3-b]Dvridine-3-

Oarboxamido 

Trimethylaluminium (0.95 mL of a 2M solution in hexane, 1.90 mmol) was added 

20 to a solution of 2,2-dimethyl-1,3-dioxolane-4-methanamine (249 m& 1.9 mmol) in 

toluene (4 mL). After 2 minutes Intermediate 2 (150 mg, 0.38 mmol) was added and the 

mixture heated at 90’C for 4 h. After cooling the reaction was quenched with sat, 

ammonium chloride solution (5 mL) and HC1 (5 mL, 2M), stirred, then extracted with 

PROAc (2 x 25 mL) and DCM (25 mL). The organic phase was dried (Na2SO4) and 

25 concentrated in vacuo to give a solid. Trituration with ether/hexane (1 *3, 10 mL) and 

filtration gave the title compound as a white solid (95 mg, 57%). 5H (JDMSO-d6) 10.64 

(1H, br s), 8..36 (lH, dd, J 1.4,4.7 Hz), 8.20 (lH, dd, J 1.4, 8.2 Hz), 7.89 (1H, dd, J 8.831 

,??8.8 Hz), 7.69 (1H, dd, J 2.1, 10.6 Hz), 7.58 (1H, dd, J 8.8, 8.8 Hz), 7.48-7.41 (2H, m), 
i 
4.86 (lH, d, J5.0 Hz), 4.64 (lH, t, J 5.7 Hz), 3.72-3.66 (1H, m), 3.52-3.36 (3H, m), 3.3 1-

30 ??3.22 (lH, m). LCMS (ES) RT 2.80 minutes, 440 (M(’Br)+H)+. 

EXAWLE 7 



IP 

’20’ 
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24(g-Fluoro-44odophen I)amino]-N-(2.3-dlydrox3Mr-o-pyl.)thionor2,3-blp5d(.hne?-3-y 

edboxamide 

Prepared from Example 1 (150 mg, 0.34 mmol) and 2,2-dimethyl-1,3-dioxolane-

4?methanamine (0. 14 mL, 1.0 mmol) by the method of Example 6. Title compound 

5 obtained as apale-yellow solid (94 mg, 57%). 8H(DMSO-d6)10.68(IHs),9.36-8-35 

10 

15 

20 

(1H, m), 8.20 (1H, dd, J 1.2, 8.2 Hz), 7.90-7.87 (1H, m), 7.76 (1H, dd, J 1.7, 10.4 Hz), 
i 
7.62-7.59 (lH, m), 7.45-7.40 (2H, m), 4.86 (1H, d, J 5.0 Hz), 4.64 (1H, t, J 5.7 Hz), 3.72-

J:.64 (1H, m), 3.51-3.41 (3H, m), 3.40-3.34 (lH, m). LCMS (ES+) RT 2.91 minutes, 488 
1 
Od+IW. 

EXAARLŠE 8 

Prepared from Intermediate 1 (2.38 g, 8.58 mmol) and ethyl (2-chloro-l-

(D. H. Bremner et al., Synthesis, 1997, 949) (1.85 g, 8.5 8 

wmol) by the method of Example 1. Title compound obtained a.s a pale yellow solid 

(3.10 g, 79%). 5H (DMSO-d6) 10.31 (1H, br s), 8.20 (1H, d, J5.9 RZ), 7.94 (1H, d, J7.8 

Hz), 7.89 (lH, dd, J 1.8, 10.0 Hz), 7.72 (1H, d, J 8.4 Hz), 7.55-7.46 (2H, m), 4.41 (2H, qv 
i 
J8.4 Hz), 1.40 (3H, t, J7.1 Hz). LCMS (ES) RT 3.44 minutes, 459 (M+M+. 

KXAWLE 9 

25 
i 

Prepared from Example 8 (200 mg, 0.43 mmol) and 2,2-dimethyl-1,3-dioxolane-

4-methanamine (0. 18 mL, 1.3 mmol) by the method of Example 6. Title compound 

?obtained as a white solid (32 mg, 1511u). 8H (DMSO-d6) 10.60 (1H, S), 8.22 (1H, m), 7.90 

(1H, s), 7.84-7.76 (2H, m), 7.64-7.60 (1H, m), 7.45-7.40 (2H, m), 4.78 (lH, d, J4.9 Hz), 

?4.64 (1H, t, J5.6 Hz), 3.70-3.60 (1H, m), 3.50-3.15 (4H, m). LCMS (ES-) RT 2.37 

30 minutes, 502 (M-H)-. 

EXAWLE 10 
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2,.[(2-FluoroA?iodo2henyl)aminolthienoL2.3 bl -3-carbonittile 

To a solution of (2-chloropyridiu-3-yl)acetonitrile (D. H. Bremner et al., 

Synthesis, 1997, 949) (700 mg, 4.5 9 mmol) and Intermediate 1 (1.28 g, 4.60 mmol) in dry 

SO (15 mL) was added sodium hydride (202 mg, 60% in mineral oil, 5.06 mmol). 

5 mixture was stirred at room temperature for 15 minutes before heating to 900C for 

ur hours. The reaction mixture was poured into water (80 mL) and the solid precipitate 

filtered and washed with water/ethanol (2:1 mixture, 50 mL) followed by diethyl ether/ 

hexane (1: 1 mixture, 20 mL). The solid was dried in a vacuum oven and recrystallised 

:?om ethanol/water to give the title compound as a pale brown solid (800 mg, 45%). 5H 

10 (DMSO-Q 10.40 (1H, s), 8.37 (1H, dd, J 1.3, 4.6 Hz), 7.83-7.81 (2H, m), 7.64 (lH, d’ J 

?3 Hz), 7.44 (1H, dd, J 4.7, 8.0 Hz), 7.33 (1H, dd, J 8.3, 8.3 Hz). LCMS RT 3.08 

minutes, (ES) 394 (M-H)-, (ES) 396 (M+W-

15 
I 
2-r(2-F1uoro-4-iodophqn ?l Miao-lthionor2,3-blpvridine-3-carboI3Lhe acid amide 

A solution of Example 1 (250 mg, 0.56 mmol) in ethanol (5 mL) was added to 
liquid ammonia (15 mL) and the mixture heated in a Parr apparatus to 950C at 800 psi for 

18 hours. The volatiles were removed in Vacuo to give an oily brown residue. Repeated 
20 trituration with ethanol and DCM afforded the title compound as a white solid (18 mg). 

SH (DMSO-d6) 11.20 (lH, bs), 8.34 (1H, d, J 3.4 Hz), 8.20 (lH, dd, J 8.2, 1.3 Hz), 7.76 

(1H, dd, J 10.4, 1.8 Hz), 7.62 (1H, d, J 8.2 Hz), 7.57 (2H, br s), 7.49-7.39 (2H, m). 

LCMS (FS? RT 3.11 minutes, 412 (M+M+. 

25 EXA?gLE 12 

U-1(2--El-uo-ro-4-io-d-op-hg-ny-l)aminoMenor2.3-blDvridin-3-yll(-Dyrrolidin- - I methanone 

Prepared from Example 1 (250 mg, 0.60 mmol) and pyrrolidine (0.25 mL, 3 

1) by the method of Example 2. Title compound obtained as a pale yellow solid (136 

30 mg,51%). 8H(DMSO-d6)9.21(IHbrs),8.35(IHdd,J1.6,4.7Hz),7.81(IH,dd,j 

1.6,8.lM),7.67(lH,dd,J1.9,lO.5Hz),7.50-7.46(lH,m),7.35(11-1,dd,J4.7,8.1 
Hz), 7.13 (11L dd, J 8.6, 8.6 Hz), 3.32-3.30 (4H, m), 1.78-1.73 (4H, m). LCMS (ES) RT 

3.32 minutes, 468 (M+H)+. 
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LXAMPLE 13 

2-FC2-F1:uoro-4-iodoRheny1)=jao -b1pvridine-3-carbqUfic acid (3:h drox3L _]thieno[2.3 

5 pro jyl)amide 

Example 1 (500 mg, 1.13 mmol) was dissolved in dry toluene (6 m.L) under 

nitrogen. To this solution was added trimethylaluminium (2.83 mL of a 2M solution in 

hexane, 5.66 nimol) over 5 minutes. After 10 minutes a solution of Intermediate 3 (1.07 

g, 5.66 mmol) in dry toluene (5 mL) was added and the reaction heated to I OOOC for 6 

10 hours. The reaction was allowed to cool to room temperature and treated with 2M HC1 

0 mL) and water (3 0 mL). The mixture was extracted with ethyl acetate (3 x 5 0 mL)., 

then the organic phases were dried over Na2SO4 and filtered and the solvents removed in 

vacuo. The crude residue was dissolved in methanol (30 m.L), treated with 2M HC1 (20 

mL) and sthTed at ambient temperature for 18 hours. The mixture was concentrated in 

15 vacuo, treated with 2M NaOR (20 mL) and extracted with ethyl acetate (3 x 50 mL). The 

organic phases were dried over NaSO,,, filtered, and the volatiles, removed in vacuo. The 

residual solid was triturated with diethyl ether (10 mL) and dried in a vacuum oven to 

give the title compound as a pale yellow solid (1?00 mg, 19%). 8H (DMSO-I: Q 10.75 (1HP 

br s), 8.35 (111, m), 8.17 (111, d, J7.9 Hz), 8.01 (111, br s), 7.75 (1H, d, J 10.1 Hz), 7.59 

20 (1H, d, J 8.1 Hz), 7.44-7.41 (2H, m), 4.55 (lH, t, J 5.1 Hz), 3.54-3.48 (2H, m), 3.41-3.34 

(2H, 1.75-1.67 (2H, m). LCMS (ES? RT 3.22 minutes, 472 (M+M+. 

EXAWLE 14 

25 

30 

i 

Prepared from Example 1 (1.0 g, 2.26 mmol) and (S)-(2,2-dimethy1-1,3-dioxoj an 

4-yl)methylamine (1.48 g, 11.3 mmol) by the method of Example 6. Yytle compound 

obtained as a white solid (425 mg, 39%). 81, (DMSO-d6) 10.67 (1H, bs), 8.36 (1H, d, J 

3.8 Hz), 8.20 (lH, d, J 8.5 Hz), 7.88 (1H, bs), 7.76 (lH, d, J 10.5 Hz), 7.61 (111, d, J 8.5 

Hz), 7.46-7.40 (211, m), 4.86 (111, d, J 5.0 Hz), 4.64 (111, t, J 5.7 Hz), 3.72-3.67 (1H, m), 

?.52-3.38 (3H, m.), 3.30-3.22 (lH, m.). LCMS (ES) RT 2.91 minutes, 488 (M+IW. i 
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LXAWLE 15 

2-[(2-FI:uoro-4-iodo&en 1)aminolthicnof2.3-bjMjLdm -y L e-3-qarbo&XhLq acid. (2-(L?),3-

5 Prepared from Example 1 (500 mg, 1.13 mmol) and (R)-(2,2-dimethyl-1,3-

?oxolan-4-yl)metbylamlne (655 g, 4.52 mmol) by the method of Example 6. Title 

C?mpound obtained as a white solid (100 mg, 18%). 8H (DMSO-d6) 10.67 (IH, bs), 8.36 

(1H, d, J3.8 Hz), 8.20 (IH, d, J8.5 Hz), 7.88 (IH, bs), 7.76 (IH, d, J 10.5 Hz), 7.61 (IH, 

d, J 8.5 Hz), 7.46-7.40 (2H, m), 4.86 (lH, d, J 5.0 Hz), 4.64 (1H, t, J 5.7 Hz), 3.72-3.67 

10 (114, m), 3.52-3.38 (3H, m), 3.30-3.22 (111, m). LCMS (ES4) RT 2.91 minutes, 488 

(M+H) . 

EXAMPLE 16 

15 2-r(4-Bromo-2-fluorophon 1)amino]thieno[2,3-blp3?ddine-3-carb2Uh?c acid.n2gftlamide 

Prepared from Intermediate 2 (150 mg, 0.38 mmol) and a 2M solution of 

1 Fthylamine in TBF (0.95 mL, 1.9 mmol) by the method of Example 2. Title compound 

obtained as a white solid (125 mg, 87%). 8H (DMSO-d6) 10.83 (1H, bs), 8.35 (lH, dd, J 
i 
1.4,4.6 Hz), 8.18 (IH, dd, J 1.4, 8.2 Hz), 7.92 (IH, bs), 7.69 (IH, dd, J2.1, 10.6 Hz), 

20 7.59 (IH, dd, J 8.8, 8.8 Hz), 7.48-7.43 (lH, m), 7.42 (1-H, dd, J 8.2, 4.6 Hz), 2.83 (3H, d, 

J4.5 Hz). LCMS (ES+) RT 3.45 minutes, 380/382 [Br7’/Br"] (M+ID+. 

KX-&WLE 17 

25 2-[(4-Iodophenyl)gMjnq 2.3-b1Dvridine-3-carbgUhq acid h st r 1fWenoL gLyl e e 

Prepared from ethyl (2-chloropyridin-3-yl)acetate (D. H. Bremner et aL, 

,?mthesls, 1997, 949) (750 mg, 3.8 mmol) and 4-iodophenyl isothiocyanate (1.0 g, 3.8 

mmol.) by the method of Example 1. Title compound obtained as an off-white solid (800 

mg, 50%). SH (DMSO-d6) 10.34 (114, br S), 8.33-8.30 (2H, M), 7.79 (2H, dt, J2.0,6.7 1 
30 Hz), 7.43-7.31 (3H, m), 4.40 (2H, q, J7.1 Hz), 1.40 (3H, t, J7.1 Hz). LCMS (ES) RT 

minutes’. 425 (M+IW. 
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EXAMPLE 18 

To a stirred solution of Intermediate 8 (429 mg, 3.28 mmol) and (2-chloropyridin-

5 3 yl)acetonitrile (D. H. Bremner et aL, Synthesis, 1997, 949) (500 mg, 3.28 mmol) in 

(20 mL)was added sodium hydride (164 mg, 4.1 mmol). When evolution of gases 

had finished the reaction mixture was heated for 3 hours at 80*C. After this time the 

reaction mixture was poured onto ice and extracted into DCM (2 x 50 mL). The organics 

were dried (Na2SO4) and then evaporated in vacuo to give a brown residue. Column 

1-0 eb:romatography (Si02, 5:1 hexano:EtOAc) gave the title compound as a yellow powder 

(198 rag, 15%). ’5H (DMSO-d6) 10.11 (lH, s), 8.29 (lH, dd, J 1.5, 4.7 Hz), 7,75 (2H, m), 

1.63 (1H, dd, J 1.7, 8.1 Hz), 7.39 (1H, dd, J S. 1, 4.8.11z), 7.19 (lH, d, J 8.3 Hz), 2.24 (3H, 

s). LCMS (ES? RT 3.68 minutes, 392 (M+H)+. 

1.5 EXAWLIE 19 

2- M-Bromo-2-fluormophhenyl a -blpvridine-3-carbonitrile )wiwlthienorM 

4-Bromo-2-fluoro-l-isothiocya*natobenzene (250 mg, 1.08 mmol) and (2-

chloropyridin-3-yl)acetonittile (D. M Bremner et al, Synthesis, 1997, 949) (165 mg, 1.08 

20 mmol) were stirred in DMSO (20 mL) and sodium hydride (52 mg, 1.3 mmol) added 

portionwise. After evolution of gases had finished the reaction mixture was heated for 4 

h at 801C. After this time the reaction mixture was added to ice (50 mL) and a precipitate 

formed. This was filtered and purified by preparative BPLC (pH 10, 2-3 min) to give the 

title compound as a white. powder (30 mg, 9%). 8H (DMSO-d6) 10.45 (lH, s), 8.31 (1H, 

25 d, J3.9 Hz), 7.75 (2H, m), 7.51-7.38 (3H, m). LCMS (ES) RT 3.49 minutes, 350 

(M+IW. 

EXAMPLE 20 

30 Z-R2-Chloro-4-iodppho3QgMiRgILML2,3-blp3gddiae--3-carbonittile 

Intermediate 9 (300 mg, 1.01 mmol) and (2-chloropyridin-3-yl)acetonitrile (D. H. 
Bremner et al., Synthesis, 1997, 949) (165 mg, 1.01 mmol) were stirred together in 

DMSO (20 mL) and sodium hydtide (48 mg, 1.21 mmol) was added portionwise. After 
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evolution of gases was complete the reaction mixture was heated for 4 h at SOOC. After 

this time the reaction mixture was added to ice (50 mL) and then extracted into DCM (2 x 

50 mL), which was dried (Na2SO4) and evaporated in vacuo to give a yellow residue, 

This residue was subjected to column chromatography (Si02, 1:4 EtOAc:hexarLe) to 

5 afford the title compound as a yellow powder (118 mg, 28%). 5H (DMSO-d6) 10.38 (1H, 

s), 8.35 (lH, dd, J 1.5, 4.8 Hz), 8.00 (1H, d, J 1.9 Hz), 7.80 (2H, m), 7.42 (lH, dd, J 8.0, 

4.8 Hz), 7.35 (1H, d, J 8.3 Hz). LCMS (ES) RT 3.70 minutes, 412 (M+W+. 

EXAWLE 21 

10 

2--r(2--F1uoro-4-iodgRhenYD= olthienor2.3-b]R3tdine-3-carbo&yhLe acid -amino-2-

MLI)amide 

TrImethylaluminium. (2.85 mL of a 2M solution in hexane, 5.7 mmol) was added 

to a solution of 1,2-diamino-2-methylpropane (498 mg, 5.7 mmol) in toluene (5 mL). 

15 After 10 minutes Example 1 (500 mg, 1. 13 mmol) was added and the mixture heated at 

IOOT for 4 h. After cooling the reaction was quenched with 10% sodium. hydroxide I 
solution (75 mL) and extracted with EtOAc (100 mL). The organic phase was dried 

(Na2SO4) and concentrated in vacuo to give a solid. Trituration with hexanes (30 mL) 

and filtration gave the title compound as a yellow solid (248 mg, 45%). 811 (DMSO-d6) 

20 l0.72 (lA m), 8.43 (lH, dd,Jl.7,8.OHz), 7.84 (lH, dd, J1.7,43M), 7.80-7.40 (2H, 

A# i 
s), 7.46-7.35 (2H, m), 7.21 (lH, rn), 7.00 (lH, dd, J4.7, 8.0 Hz), 3.40 (2H, d, J 5.7 Hz), 

!1.25 (6H, s). LCMS (ES) RT 2.23 minutes, 501 (M+H)+. 

EXAML-E 22 

25 i:: 

1-(3-Dimethylaminopropyl)-3-carbodiimide hydrochloride (131 mg, 0.68 mmol) 
was added to a solution of Intermediate 7 (142 mg, 0.34 mmol), 1-hydroxybenzottiazole 

30 ?(93 mg, 0.68 mmol), N-methy1morpholine (0.10 mL, 0.94 nimol) and (4,R)-2,2-dimethyl-

:[1,3]dioxolan-4-ybnethoxylamine (WO 02/006213) (101 mg, 0.68 mmol) in NN-

dimcthylfOrmamidc (5 M4 The reaction mixture was stirred. at r.t. for 20 h, then poured 
into EtOAc (25 mL). The organic solution was w ashed with sat. brine (2 x 25 mL), then 
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dried (Na2SO4), filtered and concentrated in vacuo to give a brown solid. The crude 

product was subjected to column chromatography (SiO2., 2:1 hexanes/EtOAc) to give the 

e compound as a pale yellow powder (135 mg, 95%). 8H (DMSO-d6) 10.98 (1H, s), 4 

.74 GH, s), 8.28-8.26 (IH, rn), 7.94-7.91 (IH, m), 7.48-7.46 (2H, m.), 7.37-7.32 (1H, m), 

5 .23 (1H, dd, J 4.8, 8.2 Hz), 4.46-4.40 (1H, m.), 4.17 (IH, dd, J 3.8, 11.7 Hz), 4.11-4.01 

H, m), 3.79 (1H, dd, J 7.0, 8.3 Hz), 1. 15 (3H, s), 1. 10 (3H, s). LCMS RT 3.3 8 minutes, 

S 

S. 

).542 (M-I-I)-, (ES) 544 (M+Il)+. 

EXAbMLE 23 

10 

2-rQL luoro -4-io Loamnyl) migo I thi pno -bIp3tdine-3-carbgIJhLc acid ?Lffi-2,3-r2.3 [L 

&ydrox ro, ox )"Š_y]amide 

A solution of Example 22 (125 mg, 0.23 mmol) in methanol (5 mL) and TBF (5 

mL) was treated with 10% aq. HCI (5 mL). The reaction mixture was stirred for 3.5 h at 

15 r.t., then diluted with EtOAc (25 mL). The organic solution was washed with sat. brine (2 

x 25 mL), then dried (Na2SO4), filtered and concentrated in vacuo to give the title 

compound as a white powder, which was washed with EtOAc, then hexanes, and dried 

under suction (76 mg, 6611/o). 8H (DMSO-d6) 11.31 (1H, S), 10.33 (1H, s), 8.34-8.33 (1H, 

in), 8.12-8.09 (IH, m), 7.79-7.76 (IH, m), 7.63-7.60 (IH, m), 7.45-7.40 (21-L m), 4.89-

2o 4.88 (1H, ru), 4.62-4.59 (1H, ra), 3.99-3.97 (IH, m), 3.85-3.80 (2H, m), 3.43 (2H, m). I 

LCMS RT 3.38 minutes, (BS) 502 (M-1i)-, (ES) 504 (M+H)+. 

EXA??LE 24 

25 (l-(2-[L2-Fluoro-4-iofthen ar I D ridin 4-y-Ijaminolthionor2,3-bll23tdine-3-c bonyl Di e - vD-

parbamic acid Le? ester 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybemotriazole (98 

mg, 0.72 mmol), N-methy1morpholine (0. 11 rnL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 4-(BOC-amino)-

30 pipon-dine (145 mg, 0.72 mmol), by the method of Example 22. The title compound was 

: evaporated from other to give a colourless hard foam (111 mg, 5 1%). 8H (CDC13, 

contains rotamers) 9.17 (0-64H, s), 8.90 (0.36H, s), 8.39-8.37 (IH, M), 7.75-7.73 (0.36H, 

m), 7.66-7.63 (0.64H,, m), 7.53-7.50 (2H, m), 7.44-7.39 (1H, m), 7.31-7.28 (1H, m), 4.57 
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(0.36H, m.), 4.40 (0.64H, m), 4,20-4.15 (1.28H, m), 4.03-3.98 (0.72H, m.), 3.72 (1H, m.)., 

31!16-3.08 (2H, m.), 2.05-2.00 (?H, T), 1.47 (3.2H, s), 1.44 (5.8H, s)? 1.36-1.28 (2H, m). 

I.ICMS RT 3.36 minutes, (ES) 595 (M-H)-, (ES) 597 (M+Ii)+. 

5 EXAMPLE 25 

2-F(2-Fluoro-4-iodophen I amino thienoL2.3-blp3?ddine-3-carboxylic acid L4-

pokopiperidin-l-aamide dihydrochloride 

A solution of Example 24 (99 mg, 0.17 mmol) in methanol (2 mL) was treated 

10 with 4M HC1 in 1,4-dioxane (5 mL) and stirred at r.t. for 3 h. The reaction mixture was 

concentrated in vacuo to give a yellow gum, which was dissolved in water (25 mL). The 

aqueous solution was washed with other (2 x 25 mL), and then evaporated in vacuo. The 

resulting gum was triturated with ether to give the title compound as a yellow powder (89 

Ing, 94%). 8H (liMSO-d6, contains rotamers) 9.24 (O.SH, s), 9.14 (0.5H, s), 8.38-8.37 

15 (lH, m.), 8.13 (3H, br s), 7.82-7.75 (111, m), 7.72-7.66 (lH, m), 7.55-7.47 (lH, m.), 7.38 

(1H, dd, J4.7, 8.1 Hz), 7.23-7.10 (1H, m.), 4.02 (2H, br m.), 3.25 (1H, br m.), 3.06-2.98 

20 

(1H, m.), 2.88-2.81 (1H, m), 1.93-1.89 (2H, m), 1.43 (2H, br m.). LGMS RT 2.86 minutes, 

(ES) 497 (M+li)+. 

EXAMPLE 26 

-[QF1uoro-4-iod9p "en Mm?o -b1R3ddine-3-carbox3Lh:c acid (21h .1-__JthienoF2.3 _ydroxy 

methvIethvDamide 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

25 mg, 0.72 mmol), N-methylmorpholine (0. 11 mI, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 2-aminopropanol (0.06 
!mL, 0.72 mmol), by the method of Example 22. The crude product was subjected to 

column chromatography (SiO2, 1:1 hexanes/EtOAc) to give the title compound, which 

:!was recrystallised from EtOAc/hexanes to give a beige powder (56 mg, 33%). 5H 
30 (DMSO-d6) 10.45 (lA s), 8.37-8.36 (1H, m), 8.16-8.13 (1H, m), 7.76-7.71 (2H, m), 7.60-

(lA m.), 7.’46-7.36 (2H, m), 4.78 (111, t, J 5.6 Hz), 4.10-4.03 (1H, m.), 3.52-3.3 5 (211, 

1. 13 (331, d, J 6.7 Hz). LCMS RT 3.46 minutes, (ES-’) 472 (M+H)". 
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EXAMLE 27 

1-3?[(12-rL2-Fluoro-4-iofthenyl)gMigglthienoL2.3-bJR3?ddine-3-carbg&ylI amino meth 

azetidine-l-carbo&yh :c acid tert-butyl ester 

5 Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

mg, 0.72 mmol), N-methybnorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

p 
! 
ropyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 1-BOC-3-
i 
(4minomethyl)azetidine (135 mg, 0.72 mmol), by the method of Example 22. The crude 

product was subjected to column chromatography (Si02, 3:2 hexanes/EtOAc) to give the 

10 title compound, which was recrystallised from ether/hexanes to givea cream-coloured 

powder (116 mg, 55%). SH (CDC13) 8.37 (1H, dd, J 1.3, 4.7 Hz), 7.84 (1H, dd, J 1.3, 8.2 

Hz), 7.56-7.53 (2H, M), 7.46-7.41 (M m), 7.32 (1H, dd, J 4.7, 8.2 Hz), 6.08 (1H, m), 

4.14-4.09 (2H, m), 3.77-3.73 (4H, m), 2.94-2.92 (1H, m), 1.46 (9H, s). LCMS RT 3.68 

s, (ES) 581 (M-11)-, (ES) 583 (M+W. 

15 

EXAWLE 28 

ylMeth e ?-bu ?l ester yl)carbamic acid L 

20 Prepared from Intermediate 7 (150 mg, 0. 3 6 mmol), I -hydroxybenzotriazole (98 

mg, 0.72 mmol), N-methylmorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

?ropyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 3-(BOC-aminomethyl)-, 

azetidine (135 mg, 0.72 mmol), by the method of Example 22. The title compound was 

evaporated from ether to give a colourless hard foam (75 mg, 36%). 8H (CDC13) 8.25 

25 ?1H,dd,J1.5,4.7Hz),7.67(IH,.ddJ1.5,8.11-Iz),7.46-7.41(2Hm),7.38-7.33(IH, 

m), 7.22 (111, dd, J 4.7, 8.1 Hz), 4.59 (1H, br s), 4.15-4.09 (2H, m), 3.80-3.75 (2H, m), 

3.32 (2H, m.), 2.78-2.74 (1H, m), 1.35 (9H, s). LCMS RT 3.41 minutes, (ES) 581 

(M-H)-, (ES) 583 (M+IW. 

30 ; EXAMME 29 

?-({2-rL2-Fluoro-4-iodophenyl)aŠtninoithienor2,3-blp3tdine-3-carbonyI o_) e e-.1gMig az tidin 
1-carbgrmhlc acid tert-bAW1 est 
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Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotdazole (98 

mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodfimide hydrochloride (139 mg, 0.72 mmol) and 1-BOC-3-aminoazetidine 

(i25 mg, 0.72 mmol), by the method of Example 22. The title compound was 

5 recrystaffised from other/hexanes to give a cream-coloured powder (116 mg, 57%). 8H 

(CDC13) 8.38 (1H, dd, J 1.2, 4.7 Hz), 7.90 (lH, dd, J 1.2, 8.1 Hz), 7.56-7.53 (2H, m)V 

7.45-7.40 (1H, m), 7.3 5 (1H, dd, J 4.7, 8.1 Hz), 6.19 (1H, d, J 6.9 RZ), 4.89-4.84 (lH, m),, 

4.44-4.38 (2H, m), 3.93-3.88 (2H, m), 1.49 (9H, s). LCMS RT 3.66 minutes, (ES-) 567 

(M-1W, (ES+) 569 (M+I-I)+. 

10. 

EXANWLE30’ 

15 i A solution of Example 28 (65 mg, 0. 11 mmol) in DCM (7 mL) was treated with 

trifluoroacetic acid (3 mL) and stirred for I h at r.t. The reaction mixture was 

concentrated in vacuo to give a yellow gum, which was dissolved in water (25 mL) and 

basified to pH 10 with sodium carbonate. The aqueous solution was extracted with 5% 

methanol in DCM (4 x 25 rnL), and the extracts combined, then dried (Na2SO4), filtered 

20 and concentrated in vacuo. The crude product was subjected to column chromatography 

(SiO2,4:1 DCNVmcthanol) to give the title compound as a gummy solid, which was 
:4W 

triturated from ether to give a cream’coloured powder (34 mg, 63%). 8H (DMSO-d6) 8.31 

(lH, m), 7.93 (1H, ra), 7.72 (1H, dd, J 1.5, 10.5 Hz), 7.55 (1H, rn), 7.37 (1H, dd, J 4.6, 

8.1 Hz), 7.29-7.24 (1H, m), 4.88 (2H, br s), 4.03-3.97 (2H, m), 3.71-3.67 (2H, rn), 2.65 

25 (lH, M), 2.70-2.68 (21-? m). LCMS RT 2.93 minutes, (ES) 481 (M-H)-y (ES) 483 

(M+IW. 

KX_AMPLE 31 

?O 2-rL2-Fluoro-4-iodoph_eŠnyljaminolthienor2.3-bIR3Tidine-3-carboxLh:c miid-[L2RŠ)--

p=olidja-27y?pthyllamide 

A solution of Intermediate 10 (13 5 mg, 0.23mmol) in methanol, (2 ml) was treated 

With 4M HCl in 1,4-dioxane (5 mL) and stirred at r.t. for 30 min. The reaction mixture 
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was concentrated in vacuo to give a yellow gum, which was dissolved in water (25 rnL). 

The aqueous solution was washed with ether (2 x 25 mL), then basified to pH 11 with 

2 5% aq. ammonium hydroxide. The aqueous solution was extracted with DCM (2 x 25 

mL), and the organic extracts combined, dried (Na2SO4), filtered and concentrated in 

5 va:cuo. The crude product was subjected to column chromatography (Si02, 91:8:1 DCM 

methanol/25% aq. ammonium hydroxide) to give the title coinpound, which was freeze-

dried overnight from acetonitrile/water to give a cream-coloured powder (73 mg, 65%). 

6Ij (DMSO-d6) 10.63 (1H, s), 9.12 (11-L br s), 8.37 (1H, dd, J 1.7, 8.0 Hz), 7.84 (lH, dd, J 

1:.7,4.7 Hz), 7.47 (1H, dd, J2.0,10.4 Hz), 7.42-7.38 (1H, m.), 7.17-7.11 (111, m), 7.00 

10 (111H, dd, J4.7, 8.0 Hz), 3.68-3.61 (1H, m.), 3.51-3.49 (2H, m.), 3.17-3.12 (2H, m), 2.28-

1 
i 
.62 (4H, m). LCMS RT 2.42 minutes, (ES) 495 (M-H), (ES) 497 (M+fp+. 

EXAWLE 32 

15 24(2-Fluoro-4-iodophen I 2.3-b1V3ddine-3-carbg&yhLc acid r(2@-y)gp2inolthienor 

Ryrrolidin-2:?dmgth flamide L 

Prepared from Intermediate 11 (139 mg, 0.23 mmol) by the method of Example 

3 1. The title compound was obtained as a cream-coloured powder (81 mg, 70%). 8H 

(DMSO-d6) 10.63 (1H, s), 9.12 (1H, br s), 8.37 (lH, dd, J 1.7, 8.0 Hz), 7.84 (1H, dd, J 

20 1.7,4.7 Bz), 7.47 (111, dd, J2.0,10.4 Rz), 7.42-7.38 (1H, m.), 7.17-7.11 (1H, m), 7.00 

(lH, dd, J4.7, 9.0 Hz), 3.68-3.61 (lH, m.), 3.51-3.49 (2H, m.), 3.17-3.12 (2H, m), 2.28-

1.62 (4H, m.). ICMS RT 2.42 minutes, (ES) 495 (M-H)-, (ES) 497 (M+ID+. 

EXAWLE 33 

25 

Q&3 - (Q rQFluoro -4-io fthAn_y1)amino1 thieno L2.3 -b]p -3-c b I o)-3aidine ar apLI amin 

pjperidine-l-carbo2??hc acid tert-buiyl est 

Prepared from Intermediate 7 (150 nig, 0.36 mmol), 1-hydroxybenzotriazole (98 

tag, 0.72 mmol), N-methyhnorpholine (0. 11 mL, 0.99 mmol), 1-(3 -dimethylan-jino-

30 propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and (S)-l-BOC-3-

aminopiperldine (145 mg, 0.72 mmol), by the method of Example 22. The title 

coinpound was obtained as a gummy yellow solid (131 mg, 61%). 8H(CDC13)11.34(lH, 

8.36-8.34 (1H, m.), 7.90-7.88 (lH, m.), 7.55-7.52 (2H, m), 7.45-7.42 (1H, m.), 7.32-7.29 
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(II-L m), 5.32 (1H, br s), 4.31 (IH, M), 3.83-3.78 (2H, m), 3.46-3.42 (IH, m), 3.17 (1H, 

1.99-1.73 (2K m), 1.67 (2H, m), 1.47 (9H, s). LPA?IS RT 4.04 minutes, (ES) 597 

(M+IP+. 

5 KXAAOLE 34 

(LR)-3-(12-r(2-Fluoro-4-iodop-honyl)aniinolthienor2,3- vridine-3-carbo Ijamino)-

piperidine-1-carboxyhLc acid Le? ester 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotdazole (98 

10 rag, 0.72 mmol), N-methyhnorphohne (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodfimide hydrochloride (139 rag, 0.72 mmol) and (R)-l-BOC-3-

aminopiperidine (145 mg, 0.72 mmol), by the method of Example 22. The title 

compound was obtained as a pale pink gummy solid (136 mg, 63%). 8H(CDC13)11.34 

(1H, s), 8.36-8.34 (1H, m), 7.90-7.88 (IH, m), 7.55-7.52 (2H, m), 7.45-7.42 (IH, m), 

15 7.32-7.29 (1H, m)., 5.32 (1H, br s), 4.31 (1H, m), 3.83-3.78 (2H, m), 3.46-3.42 (IH, m), 

3.17 (1H, m.), 1.89-1.73 (2H, m), 1.67 (?H, m), 1.47 (9H, s). LCMS RT 4.03 minutes, 

O?S? 597 (M+W. 

20 

EXAAMLE 35 

p din-3:yl jamide dihydrochloride 
i A solution of Example 33 (120 mg, 0.20 mmol.) in methanol (2 mL) was treated 

with 4M HCI in 1,4-dioxane (5 mL) and stirred at r.t. for 3 h. The reaction mixture was 

25 evaporated in vacuo to give the title compound as a gummy yellow solid, which was 

triturated from other to give a yellow powder (112 mg, 981/6). 8jj(DMSO-d6)10.38(1H, 

s), 9.04-8.92 (2H, m), 8.3 8 (1H, dd, J 1.3, 4.6 Hz), 8.17-8.14 (2H, m), 7.75 (1H, dd, J 1.8, 

10.4 Hz), 7.61-7.58 (1H, m), 7.44 (111, dd, J4.6, 8.2 Hz), 7.42-7.36 (1H, m), 4.09 (lH 

m), 3.34-3.31 (111, m), 3.21-3.17 (1H, m.), 2.94-2.79 (2H, m), 1.91 PH, m), 1,74-1.61 1 
30 (2H, m). LCMS RT 2.38 minutes, (ES) 497 (M+IW. 

I 

EX&WLE 36 
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2-[L2--FLuoŠro-4-ioLouhŠeny-l)gmiao-lthignŠOL2.3-bljR3gidine-3-carbox3Lhic acid L3:g)-

I?iperidin-3--vilamide-dihv&ochlQride 

Prepared from Example 34 (126 mg, 0.21 mmol) by the method of Example 35. 

The title compound was obtained as a yellow powder (115 mg, 96%). 8H (DMSO-d6) 

5 10.38 (1H, s), 9.04-8.92 (2H, m), 8.38 (11L dd, J 1.3, 4.6 Hz), 8.17-8.14 (2H, M), 7.75 

GH, dd, J 1.8, 10.4 Hz), 7.61-7.58 (1H, m), 7.44 (1H, dd, J4.6, 8.2 Hz), 7.42-7.36 (1H.-
in), 4.09 (lH, m), 3.34-3.31 (1H, m), 3.21-3.17 (lH, m.), 2.94-2.79 (2H, m), 1.91 (2H, m), 

1i.74-1.61 (2H, m.). LCMS RT 2.38 minutes, (ES) 497 (M+ID+. 

WJ EXAWLE 37 

Prepared from Intermediate 7 (150 mg, 0.3 6 mmol), I -hydroxybenzotriazole (98 
15 Mg, 0.72 mmol), N-methylmorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-r,arbodiimide hydrochloride (139 mg, 0.72 mmol) and (R)-3-(BOC-amino)-
pyrrolidine (186 mg, 0.72 mmol), by the method of Example 22. The crude product was 

subjected to column chromatography (Si02, 3:2 hexanes/EtOAc) to give the title 
compound, which was evaporated from other to give a colourless hard foam (I 10 mg, 

20 kYo). 8H (CDC13) 9.03 (1H, s), 8.28 (1H, dd, J 1.5, 4.7 Hz), 7.56 (lH, dd, J 1.5, 8.1 Hz), 
7.43-7.39 (2H, m), 7.34-7.29 (lH, m), 7.22-7.18 (1H, m), 4.50 (1H, br s), 4.16-4.14 (lHP 

3.71 (1H, dd, J6.2,11.8 Hz), 3.63-3.56 (2H, m), 3.30 (lH, dd, J5.1,11.8 Hz), 2.19-
1.12 (lH, m), 1.86-1.77 (111, m), 1.35 (9H, s). LCMS RT 3.33 minutes, (ES) 581 
(M-H)., (ES+) 583 (M+IW. 

25 

EXAWLE 38 

30 -1 (15U mg, 0.36 mmol), 1-hydroxybenzotriazole (98 rrOpared troM Intermediate 
i mg, 0.72 mmol), N-methylmorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 m& 0.72 mmol) and (8)-3-(BOC-amino)-
pyrrolidine (186 mg 0.72 mmol), by the method of Example 37. The title compound was 
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obtained as a colourless hard foam (125 mg, 59%). SH (CDC13) 9.03 (1H, s), 8.28 (111, 

dd, J 1.5, 4.7 Hz), 7.56 (1H, dd, J Hz), 7.43-7.39 (2H, m.), 7.34-7.29 (IH$ m), 

7.;22-7.18 (1H, m.), 4.50 (1H, br s), 4.16-4.14 (1H, m), 3.71 (1K dd, J6.2,11.8 Hz), 3.63-

31,56 (2H, m), 3.30 (111, dd? J 5.1, 11.8 Hz), 2.19-2.12 (1H, m.), 1.86-1.77 (lH, m.), 1.35 

5 (OH, S). LCMS RT 3.33 minutes, (ES) 581 (M-H)-, (ES) 583 (M+Ii)+. 

EXAMPLE 39 

10 cKbamic acid tejj:hu?l ester 

Prepmrd from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

mg, 0.72 mmol), N-methy1morpholine (0. 11 mL, 0.99 mmol), 1-(3-ditnethylamino-

p 
! 
ropyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 3-(BOC-amino)azetidine 

( : 125 mg, 0.72 mmol), by the method of Example 22. The cmde product was subjected to 

15 column chromatography (SiO2, 3:1 hexanes/ROAc) to give the title compound, which 

was evapomted from ether to a cream-coloured powder (100 mg, 49%). 8j, (CDC13) 

1:0.11 (1H, s), 8.35 (1H, dd, J 1.5, 4.7 Hz), 7.76 (1H, dd, J 1.5, 8.1 Hz), 7.55-7.51 (2H) 
m), 7.47-7.41 (111, m.), 7.31 (1H, dd, J4.7. 8.1 Hz), 4.95 (1H, br s), 4.52 (lH, br s), 4.46-

4.40 (2H, m.), 4.01-3.96 (2H, m), 1.45 (9H, s). LCMS RT 3.47 minutes, (ES-) 567 

20 (M-H)-, (ES) 569 (M+W. 

KX-AMIPLE 40 

4-(Q-[(-2-F1uoLo-4-iodophenyl ammo, qnoL2.3-bJp3gjdin -3-carbonyl amin - e _I oh 
26 "1 qridine-1-carboX3Lh!c acid-tert-b&l ester 

Prepared from Intennediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotdazole (98 

mg, 0.72 mmol), N-methy1morpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 4-amino-l-BOC-i 
piperidine (145 mg, 0.72 mmol), by the method of Example 22. The crude product was 

30 adsorbed onto Si02 and subjected to column chromatography (SiO2, 2:1 hexanes/EtoAc) 

t o give the title compound, which was evaporated from other to give cream-coloured 

flakes (97 mg, 45%). 8H (CDC13) 11.18 (1H, s), 8.36 (1H, dd, J 1.4,4.7 Hz), 7.81 (1H, 

4d, J 1.4, 8.2 ITz), 7.55-7.53 (21-1, in), 7.46-7.41 (lH, m), 7.32 (111, dd, J4.7. 8.2 Hz), 
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5.74 (II-L d, J7.6 Hz), 4.27-4.20 (1H, m), 4.15-4.11 (2H, m), 3.03-2.96 (2H, m), 2.15-

2, 
i 
10 (2H, M), 1.50 (9I-L s), 1.45 (24, m.). LCMS RT 3.95 minutes, (ES) 567 (M-H)-, 

(ES) 569 (M+W. 

5 &XAMTLE 41 

3R)-3-Aminoi)vzroJidin-l-vll-f2-r(2-fluoro-4-iodoi)henvl)aminoltbienor2.3-blDvridin-3-

yll-methanone 

Prepared from Example 37 (100 mg, 0.17 mmol) following the method of 

1.0 ExampleM. The title compound was obtained as a yellow powder (100 mg, quant.). 5H 

DMSO-d,,) 9.29 (IH, s), 8.36 (114, dd, J 1.5, 4.7 Hz), 8.29 (3H, s), 7.91-7.89 (IH, m), 

7.72 (IH, dd, J 1.8, 10.4 Hz), 7.55-7.52 (IH, m), 7.37.(IH, dd, J4.7, 8.1 Hz), 7.24-7.19 

(lK m), 3.79-3.72 (1H, m), 3.70-3.58 (2H, m), 3.51-3.38 (2H,.m), 2.20-2.13 (1H, M), 

2.01-1.97 ?1]1, m). LCMS RT 2.24 minutes, (ES) 481 (M-H)-, (ES+) 483 (M+H)+. 

15 

EXAMPLE 42 

?(-30-3-AminoDvrrolidin-1-y-11-f2-r(2-fluoro-4-iodoDhonvl)aminolthienor2.3-blDvridin-3-

yll-mtthangne 

20 Prepared from Example 38 (115 mg, 0.20 mmol) following the method of 

Example35. The title compound was obtained as a yellow powder (109 mg, 99%). 8H 

(DM?046) 9.29 (IH, s), 8.36 (lH, dd, J 1.5, 4.7 Hz), 8.29 (3H, s), 7.91-7.89 (1H, m), 

7.72 (IH, dd, J 1.8,10.4 Hz), 7.55-7.52 (1H, m), 7.37 (IH, dd, J4.7, 8.1 Hz), 7.24-7.19 

(IH, m), 3.79-3.72 (IH, m), 3.70-3.58 (2H, M), 3.51-3.38 (2H, m), 2.20-2.13 (IH, m), 

26 2.01-1.97 (1H, m). LCMS RT 2.24 minutes, (ES-) 481 (M-M-, (ES) 483 (M+H)+. 

MAWLE 43 

2--r(2--Fluoro-4-iodoŠphenyl)atninolthienor2,3-blp3tdine-3-cgLboxylic acid (p?iperidin-4-

30 yI)amide 

Prepared from Example 40 (87 mg, 0.15 mmol) following the method of Example 

?5- The title compoundwas obtained as a yellow powder (80 mg, 96%). 511 (DMSO-d6) 
??10.31 (1H, s), 8.84 (lH, m), 8.68 (1H, m), 8.3 8 (IH, dd, J 1.3, 4.6 Hz), 8.24 (1H, d, J 7.5 
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14 
1 
z), 8.09 (1H, dd, J 1.3, 8.2 Hz), 7.74 (IH, dd, J 1.8, 10.5 Hz), 7.59-7.57 (IH, m), 7.44 

(IH, dd, J 4.7, 8.2 Hz), 7.39-7.34 (?H, m.), 4.05-3.97 (1H, m), 3.32-3.27 (2H, m), 3.03-

2!87 (2H, m), 2.00-1.97 (2H, m), 1.82-1.71 (2H, m). LCMS RT 2.40 minutes, (ES) 495 

(ES) 497 (M+W. 

5 

EXAAMLE 44 

(3-Aminoazatidin-l-vl)-f2-f(2-fluoro-4-iodoDhenvftaminolthienor2.3-blDvridin-3-vll-

Methanone 
i 

10 ?i Prepared from Example 39 (90 mg, 0.16 mmol) by the method of Example 30. 

?he reaction mixture was concentrated in vacuo to give a yellow gum, which was 

dissolved in methanol (5 mL) and water (5 mL) and basified to pH 10 with 25% aq. 

ammonium hydroxide. The aqueous solution was’concentrated in vacuo onto Si02, and 

the crude product was subjected to column chromatography (Si02, 95:4:1 DCM 

15 methanol/25% aq. ammonium hydroxide). The title compound was freeze-dried 

Ovemight from acetonitdle/methanol/water to give a cream-coloured powder (31 mg, 

42%). 8H (DMSO-d6) 8.33 (IH, dd, J 1.5, 4.7 Hz), 7.94 (IR, dd, J 1.5, 8.1 Hz), 7.73 (ffl? 

dd, J 1.9, 10.5 Hz), 7.54 (IH, ddd, J 0.9, 0.9, 8.4 Hz)? 7.3 8 (IH, dd, J 4.7, 8.1 Hz), 7.3 1-

7.26 (II-L m), 4.23-4.11 (2H, m), 3.72-3.59 (3H, M). LCMS RT 3.00 minutes, (ES) 467 

20 (M-1q, (ES) 469 (M+ID+. 

EXAWLE 45 

24G-Fluaro-4-iodgphen 1 aminolthieno[2,3-b -3-carbox3Lfic acid bis(2--hydroxy-YJ _Jp3Tidine 

25 othXl)amidr, 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzottiazole (98 

mg, 0.72 mmol), N-methyhuorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimothylamino-

propyl)-3-carbodilmide hydrochloride (139 mg, 0.72 mmol) and diethanolamine (76 mg, 

0.72 mmol), by the method of Example 22. The crude product was subjected to column 

30 chromatography (SiO2, EtOAc, tvVice) to give the title compound, which was freeze-dried 

overnight from acetonitrile/water to give a cream-coloured powder (62 mg, 34%). 8H 

OMSO-d,) 8.79 (111, br s), 8.38 (1H, dd, J 1.5, 4.7 Hz), 7.77 (1H, dd, J 1.5, 8.1 Hz), 7.67 



19 
1 

5 

WO!?! 2007/088345 

-44-

PCT/GB2007/00031 

(I 
I 
)?L dd, J 1.9, 10.5 11Z), 7.69-7.46 (1H, m), 7.38 (IR, dd, J 4.7, 8.1 Hz), 7.18-7.12 (1H, 

m 4.83 (2H, br s), 3.30 (SH, s). LCMS RT 3.01 minutes, (ES) 502 (M+1W. 

E_XANO?LE 46 

L2-r _jh (2-Fluoro-4-iodophenyl)aminolthienor2,3-blp)gidin-LLI}-(3 _ydroxyazetidin-l-

mpthanone 

Prepared from Intermediate 7 (225 mg, 0.54 mmol), 1-hydroxybenzotriazole (147 

Mg, 1.08 mmol), N-methylmorpholine (0. 16 mL, 1.48 mmol), 1-(3-dimethylamino-

10 pFopyl)-3-carbodiimide hydrochloride (208 mg, 1.08 mmol) and 3-hydroxyazetidine 

bydrochloride (120 mg, 1.09 mmol), by the method of Example 22. After 

c?romatography, the title compound was recrystallised from methanol/ether to give a 

white powder (125 mg, 49%). 8H (DMSO-d6) 9.60 (1H, S), 8.35-8.34 (1H, M), 7.94 (111P 

dd, J 1.4, 81 Hz), 7.75-7.71 (1H, m), 7.57-7.54 (1H, m), 7.41-7.37 (1H, m), 7.31-7.25 

15 (1H, m.), 5.68 (1H, d, J 6.0 Hz), 4.47-4.44 (lH, m.), 4.21-4.16 (211, m), 3.79-3.74 (2H, M). 

LCMS RT 3.31 minutes, (ES") 470 (M+ID+. 

EXAWLE 47 

20 . j2-rC2-F1:uoro-4-iodophen I aminolthiono[2.3-blp3tdin-3-yll-[f3LZ)-3:h drox?vrrolidin-

1-yl]-methanone 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

mg, 0.72 mmol), N-methy1morpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and (R)-3-hydroxy-

25 pyrrolidine (63 mg, 0.72 mmol), by the method of Example 22. After chromatography, 

the title compound was freeze-dried overnight from acetonitrile/water to give a cream-

coloured powder (116 mg, 66%). 811(DMSO-d6)9.20(IHs),8.35(IHddJ1.5,4.7 

I Rz), 7.81 (1H, dd, J 1.5, 8.1 Hz), 7.67 (lH, dd, J 1.9, 10.5 Hz), 7.50-7.47 (111, m), 7.36 

(III, dd, J4.7, 8.1 Hz), 7.17-7.11 (lH, m), 4.91 (1H, s), 4.22 (1H, s), 3.54-3.30 (3H, m.), 

30 3.21-3.17 (lH, m), 1.90-1.74 (2H, m). LCMS RT 3.18 minutes, (ES) 484 (M+M+. 

EXAWLE 48 
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f2-[L2:Eluo-ro-4?iOL02h-r--n-Yl)-=-i-n-ojtWeno[2.3-OR3gidin-3-Lll-[(3ffi-3:h ?drox?y-rroqlidin-

1-yl)-methanone 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

mg, 0.72 mmol), N-methylmorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-

5 propyl)-3-carbodfimide hydrochloride (139 mg, 0.72 mmol) and (5)-3-hydroxypyrrolidine 

(63 mg, 0.72 mmol), by the method of Example 47. The title compound was obtained as 

a oream-coloured powder (105 mg, 60%). Big (DMSO-d6) 9.20 (lH, s), 8.35 (lH, dd, J 

1.15,4.7 Hz), 7.81 (111, dd, J 1.5, 8.1 Hz), 7.67 (lH, dd, J 1.9, 10 .5 Hz), 7.50-7.47 (lH, 

ni), 7.36 (111, dd, J4.7, 8.1 Hz), 7.17-7.11 (1H, m), 4.91 (1H, s), 4.22 (1H, s), 3.54-3.30 

10 (3H, m), 3.21-3.17 (1H, m), 1.90-1.74 (2H, m). LCMS RT 3.17 minutes, (ES+) 484 

Ask LXAWLE 49 

15 j2-rC2-F1:uoro-4-iodoRheny1 -blRyddin-3-yl -r2-QMdroXMeflV1)-)aminolthionor2.3 

piperidin-1-yfl-methanone 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

Mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 2-piperidinemethanol 

20 (83 mg, 0.72 mmol), by the method of Example 22. After chromatography, the title 

compound was recrystallised from BtOM/hexanes to give a pale yellow powder (44 mg, 

24%). 8H (DMSO-d6,130-C) 8.38 (lH, dd, J 1.5, 4.7 Hz), 7.83 (lH, dd, J 1.5, 8.0 Hz), 

7.59 (1H, dd, J 1.9,10.5 Hz), 7.47 (1H, d, J8.5 Hz), 7.35 (lH, dd, J4.7, 8.0 Hz), 7.16 

(111, dd, J 8.8, 8.8 Rz), 4.30 (1H, br s), 4.21 (1H, m), 3.89 (lH, m), 3.65-3.60 (1H, m), 

25 3.51-3.47 (IFI, m), 3.03-2.97 (lH, m), 1.74-1.72 (lH, m), 1.65-1.56 (4H, m), 1.37 (1H, 

LCMS RT 2.86 minutes, (ES) 510 (M-H)-, (ES-’) 512 (M+H)+. 

EX_AMD?LE 50 

30 12-rC2-Eluoro-4-iodoRhenyl)aminoltliienor2,3-bl23t?Lm-3-yll-r(3@-3-(hydroxyMelhXI 

LnMhojjA-4-yl -methanone’ 

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98 

ilmg, 0.72 mmol), N-methylmorpholine (0. 11 mL, 0.99 mmol), 1-(3-dimethylamino-
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ptopyl)-3-carbodiimido hydrochloride (139 mg, 0.72 mmol) and (38)-3-(hydroxymethyl)-

morpholine (85 mg, 0.72 ii?mol), by the method of Example 22. After chromatography, 

the title compound was freeze-dried overnight from acetonitdie/water to give a cream-

c9loured powder (81 mg, 44%). SH (DMSO-d6,1200C) 8.37-8.36 (1H, m), 7.85-7.83 (IH$ 

5 m), 7.60 (IH, dd, J 1.8, 10.5 Hz), 7.49-7.47 (IH, m), 7.35 (1H, dd, J4.7, 8.0 HZ), 7.15 

(lH, dd, J 8.7, 8.7 Hz), 3.99 (1H, m), 3.85 (1H, d, J 11.6 Hz), 3.80-3.77 (1H, m), 3.70-

3fi7 (1H, m.), 3.65-3.56 (2H, m), 3.48-3.45 (1H, m.), 3.34 (1H, m), 3.27-3.21 (IH, m). 

LCMS RT 2.60 minutes, (ES) 512 (M-R)-, (ES) 514 (M+M+. 

10 EXAWLE 51 

4-f24(2-Fluoro-44ofthenyl amino thienor2.3-blp3tdint-3-carbggLll-(3R)-3-

(h ox?eth ftjperazine-I-carbo&,Lhc acid tert-bMILI ester 

Prepared from Intermediate 7 (ISO mg, 0.36 mmol), 1 -h?droxybenzotriazole (98 

15 In 0.72 mmol), N-methyhnorpholine (0. 11 mL,, 0.99 mmol), I-(3-dimethylamino-91 

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and (2R)-4-DOC-2-

(hydroxymethyl)piperazine (157 mg, 0.72 mmol), by the method of Example 22. The 

crude product was subjected to column chromatography (SiO2, 1:1 hexanes/EtOAc) to 

give the title compound, which was evaporated from ether to give a pale pink, hard foam 

20 ?95 mg, 43%). 5H (DMS0-d6,120’Q 8.53 (IH, br s), 8.38-8.37 (IH, m), 7.86-7.84 (IH) 

In), 7.60 (IH, dd, JI.7,10.5 Hz), 7.49 (IH, d, J8.5 Hz), 7.36 (1H, dd, J4.7,8.0 Hz),, 

7.19-7.15 (1H, dd, J 8.5, 8.7 Hz), 4.52 (IH, br s), 4.16 (lH, m), 3.95 (1H, d, J 13.5 Hz), 
!3.88-3.81 (M-L m), 3.49-3.43 (2H, m), 3.14-3.10 (1H, m), 3.02-2.95 (IH, m), 1.43 (9H, s). 

LCMS RT 2.98 minutes, (ES) 613 (M+R)+. 

26 

EXAMPLE 52 

1-1(2-7ftoro-4-iodo hen l)aminoJthienor2,3-bJ -7-oxide A-__y - - p3Lidine 

Example 8 (250 mg, 0.55 mmol) was suspended in a mixture of ethanol (20 mQ 

30 ’and water (10 jnL). Lithium hydroxide hydrate (24.0 mg., 0.57 mmol) was added and the 

mixture heated to rcflux for 24 hours. After concentration and freeze-drying, the mixture 

was purified by chromatography (silica, dichloromethane then 2% MeOH in 

dichloromethane). The title compound was obtained as an off-white solid (50 mg, 24%). 
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81, (DMSO-d6) 9.42 (IH, br s), 8.13 (114, dd, J 0.7, 6.2 Hz), 

PCT/GB2007/000310 

7.69 (1H, dd, J 1.9,10.7 Hz), 

7:,54-7.51 (2H, m), 7.39-7.32 (2H, m), 6.73 (H-L s). LCMS (ES) RT 2.84 minutes, 387 

(M+IW. 

5 EXAMPLE 53 

2-EL2-Fluoro-4-iodophon 1)aminol-N-r2-CmŠowhŠob---4--xl)@gMljthienor2,3-bIR3gidine-3-

carboxamide 

Prepared from Example 1 (250 mg, 0.56 mmol) and 4-(2-aminoothyl)morpholine 

10 ( 292 mg, 2.24 mmol) by the method of Example 5. After chromatography (5% methanol, 

05% dichloromethane) the title compound was obtained as an off-white solid (140 mg, 

47%). 8.u(CDC13)11.43(II-I,brs),8.36(IHddJ1.4,4.7Hz),8.03(lHddJ1.4,8.2 

liz),7.55-7.51(2H,m),7.44(IH,dd,J8.2,8.2Hz),7.32(lH,dd,J4.7,8.2Hz),6.84 

(II-L br s), 3.80-3.77 (4H, m), 3.67-3.62 (2H, m), 2.73-2.69 (2H, m), 2.62-2.59 (4H, m). 

15 tCMS (ES+) RT 2.37 minutes, 527 (M+IW. 

KX_AMPLE 54 

1-f4-(f2-r(2-Fluoro-4-iodo2hŠe-n_y-l)aminolthienoL2,3-b-lpvridin-3::yllcgtgnyI perazin-j-jpi 

20 y1jqftanol 

Prepared from Example 1 (250 mg, 0.56 mmol) and N-(2-hydroxyethyl)piperazine 

(,292 mg, 2.24 mmol) by the method of Example S. After chromatography (5% methanol, 

95% dichloromethane) the title compound was obtained as a white solid (86 mg, 290/9). 

8H (DMSO-d6) 9.13 (1H, br S), 8.36 (1H, dd, J 1.5, 4.7 Hz), 7.80 (IH, dd, J 1.5, 8.1 Hz), 

26 17.68 (IH, dd, J 1.9,10.5 M), 7.49-7.45 (IR, m), 7.37 (IH, dd, J4.7, 8.1 Hz), 7. 10 (1H, 

30 

:dd, J8.7, 8.7 Hz), 4.37 (1H, t, J5.4 Hz), 3.50-3.40 (6H, m), 2.37-2.33 (6H, m). LCMS i 
(ES) RT 2.16 minutes, 527 (M+H?. 

LX?AWLE 55 

3-(1,4-Diazgpan-1-ylŠcarbg-nyl):A-’--(2-flugro4-iodgRhenyl)kenor2,3-bIR31L&Lm-2-

Prepared from Example 1 (250 mg, 0.56 mmol) and homopiperazine (224 mg, 

?2.24 mmol) by the method of Example 5. After chromatography (10-15% methanol in 
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(fichloromethane) the title compound was obtained as a pale yellow solid (180 mg, 649/0). 

8H (CDC13) 8.99 (IH, br s), 8.34 (1H, 4d,.? 1.6, 4.7 Hz), 7.74 (1H, dd, J 1.6,.8.1 Hz), 

7.47-7.43 (2H, m), 7.35 (1H, dd, J 8.5, 8.5 Hz), 7.28-7.22 (1H, m), 4.30-4.10 (IH, br m.), 
i 

3;.95-3.80 (II-L br m.), 3.39-2.86 (6H, br m.), 2.17-1.77 (3H, br m.). LCMS (ES) RT 2.17 

5 minutes, 497 (M+M+. 

EMOME c4 ja.v 

IV-r3-(L)jm gthlammo -Z.2-dj??ylj-2-L2-fluoro4-ioft "enamino]Neno[2 ?--j _,3 

10 bIg3jWjgg-3-qarbox=LdŠe 

Prepared from Example 1 (250 mg, 0.56 mmol) and NA2,2-tetramethyl-1,3-

propanediamine (292 mg, 2.24 mmol) by the method of Example 5. After 

ebromatography (5% methanol, 95% dichloromethane) the title conipound was obtained 

as a pale yellow solid (60 mg, 20%). 8H (DMSO-d6) 10.81 (IH, br s), 9.10 (IH, br s), 

16 $.24-8.21 (2K m.), 7.69-7.65 (IH, m.), 7.55-7.52 (IH, m.), 7.37-7.31 (2H, m.), 3.29-3.27 

(2H, m), 2.50-2.37 (8H, br m.), 0.96 (6H, s). LCMS (ES) RT 2.39 minutes, 527 (M+W. 

EXANTLE 57 

20 g- rL2-Fluoro -4-io dophenyjl aminol -N- r3 -Cmgggpho jin-4-yl )propyIWenor2.3-bIpyd&.c-3-

carboxamide 

Prepared from Example 1 (250 mg, 0.56 mmol) and 4-(3-aminopropyI)morphohne-

(323 mg, 2.24 mmol) by the method of Example 5. After cbromatography (5% methanol, 

95% dichloromethane) the title compound was obtained as a pale yellow solid (115 mg, 

25 38%). 5,i(CDC13)11.29(IHbrs),8.36(II-Idd,J1.4,4.7HZ),7.99(IHddJ1.4,8.2 

11z), 7.63-7.51 (2H, m.), 7.47-7.41 (IH, m), 7.33-7.29 (1H, m.), 7.12 (1H, br s), 3.70-3.64 

?(2H, m.), 3,60-3.56 (4H, m.), 2.58-2.54 (2H, m)? 2.49-2.46 (4H, m), 1.90-1.82 (2H, m). 

’LCMS (ES) RT 2.34 minutes, 541 (M+1-1)+. 

30 EXAMTLE58 

’XrL2-Fluoro-4-iodo_ghŠeŠnyl)-3-fl?ip razin-1: LIcarbon I thienoL2 3-bIR3tdjp 3 _-Y) --2-amine 
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Piperazine (3.90 g, 45.2 mmol) was dissolved in dry toluene (100 mL) under 

nitrogen. The mixture was placed in a water bath at 200C and trimethylaluminium, (2.OM 

in toluene, 22.6 ml? 45.2 mmol) added slowly. After 10 minutes, Example 1 (4.00 g, 

0 056 mmol) was added. The mixture was heated to 100’C under nitrogen for 6 hours. 

5 After cooling to room temperature, the mixture was poured onto a slurry of silica (100 g) 

in chloroform (400 mL) and methanol (200 mL). Afler agitation for 10 minutes, the 

mixture was allowed to stand overnight. Filtration, and concentration of the organic 

s olvent in vacuo, gave crude material, which was purified by triturating with diethyl ether 

(50 mL), filtering and washing with diethyl ether (20 mL). The title compound was 

10 isolated as a yellow solid (3.56 g, 82%), which could be used for further chemistry. The 

dihydrochloride salt of the title compound was prepared by dissolving the free base (1.60 

g, 3.32 mmol) in dichloromethane (30 mL) and methanol (5 mL). HCI in ether (2.OM, 

3.34 mL, 6.70 mmol) was added and the mixture concentrated in vacuo. Trituration with 

diethyl ether (40 m.L) and filtration gave the dihydrochloride salt of the title compound 

15 (1.80 g, 981%). 8H (DMSO-d6) 9.75 (0.25H, br s), 9.43 (1.75H, br s), 9.30 (IH, s), 8.36 

(11I, dd, J 1.6, 4.7 Hz), 1.87 (IH, dd, J L6, 8.1 Hz), 7.72 (IH, dd, J 1.9, 10.6 Hz), 7.53 

(IH, m), 7.39 (IR, dd, J4.7, 8.1 Hz), 7.22 (1H, dd, J8.5, 8.5 Hz), 3.75-3.58 (4H, m), 

:,3.17-3.06 (4H, m). LCMS (ES) RT 2.19 minutes, 493 (M+li)+. 

20 EXAMLE 59 

Dthyl r4-(j2-F(2-Auoro-4-iofth--enyl olthienor23-b]p d -3:L11 bon - yri in car __yl) 

piperazin-1--XI] acetate 

Example 58 (300 mg, 0.62 mmol) was dissolved in dichloromethane (10 ML) and 
0 ! 

1 

25 triethylamine (94 gL, 0.65 mmol) and ethyl chloroacetate (56 pL, 0.65 mmol) added. The 

mixture was heated to reflux for 12 hours. After cooling and partitioning between 

dichloromethane and water (25 mL each), the organic’layer was dried (Na2SO4) and 

concentrated in vacuo. Purification by cbromatography (silica, 3% methanol, 97% 

dichloromethane) gave the product as an oil, which was dissolved in diethyl ether (5 mL) 

30 and concentrated under high vacuum to give the title compound as a white solid (240 mg, 

681%). 8H (CDC13) 9.11 (IH, br s), 8.37 (1H, dd, J 1.5, 4.7 Hz), 7.71 (IH, dd, J 1.5, 8.1 

Hz), 7.53-7.49 (2H, m), 7.40 (IH, dd, J 8.4, 8.4 Hz), 7.32-7.28 (1H, m), 4.21 (2H, q, J 7.1 
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Hz), 3.75-3.61 (4H, m), 3.31 (2H, s), 2.79-2.62 (41-L m.), 1.29 (3H, t, J 7.1 Hz). LCMS 

(ES4) RT 3.26 minutes, ?69 (M+M+. 

EXAWLE 60 

5 

r4-({2-r(2=Xluoro-4-Lodoatenyl)=iwlthionof2,3-blp3gidin-3-yllcarbonyI jp razin-1-)p e 

vilacetic 

Example 59 (213 mg, 0.375 mmol) was dissolved in ethanol (7 mL) and water (7 

mL). Sodium hydroxide (15.0 mg, 0.375 mmol) was added and the mixture stiffed at 

10 room temperature for 18 hours. Freeze-drying gave the title compound as its sodium salt 

( 200 mg, 99%). 8. (DMSO-.d,) 9.29 (1H, br s), 8.22-8.17 (1H, br m), 7.68 (1H, br d, J 
i 
8.0 Hz), 7.56 (IH, br d, J 10.4 Hz), 7.40 (IH, br d, J 8.6 Hz), 7.28-7.20 (IH, br m), 7.07 

(lHdd,J8.6,8.6Hz),3.42-3.38(4Hm),2.65(2Hs),2.37-2.35(4Hm). LCMS(ES) 
Af 

RT 2.64 minutes, 541 (M+W. 

15 

EXAWLE 61 

Le_r_t-BmbLI (38)-3-[(12-K2-ftuoro-4-igd-o-phe-n -bI -3- 1-y_I)pmjno_1thienof2,3 p3jidin y_j_ 
i 
carbonyI)aWnoIp3uoHdine- 1 -carbg&ylate 

20 Prepared from Example 1 (250 mg, 0.56 mmol) and (R)-3-amino-l-tert-

butoxycarbonylpyrrolidine (417 mg, 2.24 mmol) by the method of Example 5. After 

chromatography (25% ethyl acetate, 75% dichloromethane) the title compound was 

’obtained as an off-white solid (45 mg, 13%). 8H (DMSO-d6) 10.27 (IH, br s), 8.35 (1H, 

.4d, J 1.4,4.7 Hz), 8.23 (IH, br d., J 6.5 M)s 8.06 (IH., dd, J 1.4, 8.2 Hz), 7.74 (1H, dd, J 

25 1.9,10.5 Hz), 7.57 (IH, d, J8.5 Hz), 7.43 (IH, dd, J4.7, 8.2 Hz), 7.36 (1H, dd, J8.6, 8.6 

Hz), 4.46-4.40 (1H, br m.), 3.57-3.54 (1H, m), 3.52-3.30 (3H, m), 2.15-2.05 (1H, br m), 
1.95-1.85 (IH, br ni), 1.41 (9H, s). LCMS (ES) RT 3.70 minutes, 583 (M+H)+. 

LXAWLE 62 

30 

tert-IBI&I (3M-34(12-r - Loro-4=io _(2 dmh_enyI)=inoIIhieno(2.3 YIL 

carbgn-yl)aminolpw-olidine-L-ra-rboxyl-ate 
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Prepared from Example 1 (250 mg, 0.56 mmol) and (5)-3-amino-l-tert-

butoxycerbonylpyrrolidine (417 mg, 2.24 mmol) by the method of Example 5. After 

chromatography (25% ethyl acetate, 75% dichloromethane) the title compound was 

obtained as an off-white solid (190 mg, 58%). 8H (DMSO-d6) 10.27 (IK br s), 8.35 (IH, 

5 dd, J 1.4, 4.7 Hz), 8.23 (1H, br d, J 6.5 Hz), 8.06 (1H, dd, J 1.4, 8.2 Hz), 7.74 (IH, dd, J 

1 .9, 10.5 Hz), 7.57 (1H, d, J 8.5 Hz), 7.43 (1H, dd, J 4.7, 8.2 Hz), 7.3 6 (IH, dd, J 8.6, 8.6 

I-Tz), 4.46-4.40 (1H, br m), 3.57-3.54 (1H, m), 3.52-3.30 (3H, m), 2.15-2.05 (1H, br m), 
1.95-1.85 (11L br m), 1.41 (9H, a). LCMS (ES) RT 3.70 minutes, 583 (M+R)+. 

10 EXANTLE 63 

i 
24(2-Fluoro-4-ioLonhen l)aminoI-IV-r(3R)7D rr?oiidw--3---Yi-ithienor2.3-blDvridine-3-y -y - 

carboxamide 

Example 61 (40 mg, 0.069 mmol) was dissolved in dichloromethane (3 mL) and 

16 RCI in dioxane (4.OM, 1.0 mL, 4.0 mmol) was added. ’Ike mixture was stirred at room 

temperature for 18 hours. The resultant solid was filtered off and dried under vacuum at 

40’C to give the dihydrochloride salt of the title compound (28 mg, 73%). 8H (DMSO-d6) 

10.44 (1H, br s), 9.25 (2H, br m), 8.37-8.31 (2H, m.), 8.21 (1H, dd, J 1.3, 8.2 HZ), 7.76 

(IH, dd, J 1.8, 10.4 Hz), 7.61 (1H, d, J 8.5 Hz), 7.45-7.39 (2H, m), 4.61-4.57 (IH, m), 
20 3??.45-3.23 (4H, m.), 2.27-2.15 (IH, m), 2.09-1.98 (IH, m). LCMS (ES) RT 2.30 minutes, 

4:83 (M+H)+. 

a 25 

caboxamide 

EXAMTLE 64 

Example 62 (170 mg, 0.069 mmol) was dissolved in dichloromethane (4 ml) and 

HCI in dioxane (4.OM, 4.0 ml, 16.0 mmol) was added. The mixture was stirred at room 

erature for 18 hours. The resultant solid was filtered off and dried under vacuum at 

30 4Q*C to give the dihydrochloride salt of the title compound (150 mg, 92%). 8H (DMSO-

Q 10.44 (IH, br s), 9.25 (2H, br m), 8.37-8.31 (2H, rn), 8.21 (IH, dd, J 1.3, 8.2 Hz), 7.76 

(I 
! 
H, dd, J 1.8, 10.4 Hz), 7.61 (IH, d, J 8.5 Hz), 7.45-7.39 (2H, m.), 4.61-4.57 (1H, m), 
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3.45-3.23 (4H, ni), 2.27-2.15 (1H, m), 2.09-1.98 (IR, m). LCMS (ES+) RT 2.30 minutes, 

483 (M+ID+. 

EXAWLE 65 

5 

2-[L2-Fluoro-4-iodophenyl)gminol-N-(I-mLthyI iperidin-4-athienof2.3-blp3gidine-3-

carboxamide 

Prepared from Example 1 (250 mg, 0.56 mmol) and 4-amino-l-methylpiperidine 

(255 mg, 2.24 mmol) by the method of Example 5. After chromatography (10% 

10 methanol, 90% dichloromethane) the crude material was dissolved in dichloromethane (2 

mL) and 2.OM HCl in diethyl ether (2 mL) was added. The resultant solid was filtered off 

t? give the dihydrochloride salt of the title compound as a yellow solid (145 mg, 44%). 

8: 
11 (DMSO-d6) 10.62 (1H, br s), 10.37 (0.8H, s), 10.26 (0.2H, s), 8.40-8.36 (lH, m), 8.3 1 - 

8?-28 (UH, m), 8.22-8.20 (0.2H, m), 8.19-8.16 (0.2H, m.), 8.10-8.07 (0.8H, m), 7.75-7.71 

16 (lH, m), 7.59-7.56 (1H, m), 7.47-7.31 (2FL m), 4.05 (11L br m), 3.45-3.05 (5H, m), 2.70 

(?H, d, J6.0 Hz), 2.03-1.85 (4H, m)., LCMS (ES+) RT 2.34 minutes, 511 (M+ID+. 

EXAWLE 66 

20 

0 25 

’kill 

From Intermediate 14 (285 mg, 0.66 mmol), 2M trimethylaluminium in hexane 

(1.6 mL, 3.30 mmol) and (R)-2-(methoxymethyl)pyrrolidine (383 mg, 3.30 mmol) by the 

0 : lethod of Example 5, to give the title compound (17 mg). 8H (DMSO-d6) 9.17 (1H, br s), 

8!.37 (lH, dd, J 4.6, 1.3 Hz), 7.78 (lH, d, J 7.7 Hz), 7.76 (lH, dd, J 10.6, 1.8 Hz), 7.46 

(lH, d, J 8.5 Hz), 7.37 (1H, d, J 8.0, 4.6 Hz), 7.05 (1H, t, J 8.5 Hz), 4.10-4.00 (lH, br m), 

3.33-3.01 (7H, br m), 1.90-1.64 (4H, br m). LCMS (ES) RT 3.27 minutes, 215 (M+IW. 

CcyclopLo eth I)amide 

EXAM[PLE 67 
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From intermediate 14 (450 mg, 1.05 mmol), 2M trimethylaluminium in hexane 

(2.6 mL, 5.26 mmol) and (aminomethyl)cyclopropane (374 mg, 5.26 mmol) by the 

method of Example 5, to giv6 the title coinpound (250 mg). 5H (DMSO-d6) 10.68 (lH, br 

s), 8.36 (1H, d, J 3.8 112?), 8.17 (111, d, J 8.1 Hz), 8.15-8.00 (1H, br rn), 7.75 (111, d, J 10.4 

5 Hz), 7.60 (lH, d, J7.6 Hz), 7.47-7.38 (2H, br m), 3.18 (2H, t, J6.2 Hz), 1. 10-1.03 (lH, br 

0.47-0.41 (2H, br m), 0.28-0.23 (2H, br m). LCMS (ES) RT 3.54 minutes, 468 

EXAMPLE 68 

10 

2-rQF1uoro-47iQLoRhen I)min -7-ox 2.3-bIR dine-Lcarbouhc acid (N--x -ol __ylienor 3t 

M.qth?ox-N?-meth?l amide 

To a solution of Intermediate 16 (260 mg, 1.12 mmol) in DMSO was added 

sodium hydride (50 mg, 1.23 mmol), and the reaction stirred for 10 minutes. Intermediate 

15 1 (328 mg, 1.18 mmol) was added and the reaction stirred for a further I h at ambient 

temperature. The reaction was poured onto water and extracted into ethyl acetate. The 

organic phase was washed with brine, dried (magnesium sulphate) and concentrated in 

vacuo. The crude product was purified by chromatography (Si02; 10% methanol in ethyl 

acetate) yielding the required product as a pale yellow solid (64 mg). 8j, (DMSO-d6) 9.41 

20 (111, s), 8.20 (111, dd, J 5.9, 1.0 Hz), 7.74 (1H, dd, J 10.3, 1.9 Hz), 7.57-7.54 (111, m), 

7 -7.38 (2H, m), 7.22 (1H, t, J 8.6 Hz), 3.47 (3H, s), 3.17 (3H, s). LCMS (ES) RT .48 

2.70 minutes, 474 (M+R)+. 

EXAWLE 69 

25 

Example 68 (64 mg, 0. 13 mmol) and triph6nyl phosphine (177 mg, 0.68 mmol) in 

TBF (1 mL) were heated at 65’C overnight. Phosphorus trichloride (34 mg, 0.39 mmol) 

30 w:as added and the reaction stirred at ambient temperature for 90 minutes. The reaction 

was quenched with sodium hydrogen carbonate solution and the product extracted into 

DCM, dried (magnesium sulphate) and concentrated in vacuo. After preparative B1?LC, 

the required product (10 mg) was obtained as an off-white solid. 8F, (DMSO-d6) 9.23 
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(IH, s), 8.35 (H-L ddJ4.7,1.6 Hz), 7.84 (IH, ddJ8.1,l.6Hz), 7.70 (1H, ddJIO.3,1.9 

Rz), 7.53 (IH, d, J 8.4 Hz), 7.37 (IH, dd, J 8.1, 4.7 Hz), 7.22 (IH, t, J 8.6 Hz), 3.47 (3HO 

3.20 (3H, 9). LCMS (?S) RT 3.23 minutes, 458 (M+M"’. 

5 EXAMPLE 70 

A solution of Example 51 (80 mg, 0.13 mmol) in methanol (2 mL) was treated 

10 with 4M HO in’1,4-dioxane (5 mL) and stiffed at r.t. for 3 h. The reaction mixture was 

concentrated in vacuo to give a yellow gum, which was dissolved in methanol (20 mL) 

and water (5 mL), then basified to pH I I with 25% aq. ammonium hydroxide. The 

aqueous solution was extracted with DCM (3 x 25 mL), and the organic extracts were 

combined, dried (Na2SO4), filtered and concentrated in vacuo. The crude product was 

15 subjected to column chromatography (SiO2, 95*1 DCNVmethanol/25% aq. ammonium 

hydroxide) to give the title compound as a mixture of 2 rotamers, which were freeze-dried 

overnight from acetonitrile/water to give a cream-coloured powder (63 mg, 940/.). 5H 

(DMSO-d6,120’C, contains rotamers) 8.37-8.36 (IH, rn), 8.29-8.28 (0.44H, m), 8.33 

(0.56H, dd, J 1.4, 8.0 Hz), 7.75 (0.44H, dd, J 1.8, 10.0 Hz), 7.68-7.66 (0.44H, m), 7.58 

20 (0.56I-L dd, J 1.9, 10.5 Hz), 7.48-7.44 (IH, in), 7.39-7.33 (IH, m), 7.17-7.13 (0.56H, m), 

4.31-4.29 (IH, in), 4.00 (IH, m), 3.74-3.60 (2H, m), 3.10-2.83 (3H, in), 2.76-2.65 (2K 

m), 2.60-2.53 (1H, m). LCMS RT 2.07 and 1.95 minutes, M+) 513 (M+IW. 

11 
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Formula (1), or a pharmaceutically acceptable salt, solvate or N-

R 
3 

R 

CCS 

2 

0) 

R? represents hydrogen, halogen or Q-6 alkYl; 

10 R? represents halogen or Q-6 alkYl; 

R? represents hydrogen , -CO2W, ., cyano -COWRO or -CON(OR 

W represents CI-6 alkyl, 

e represents hydrogen,- or Ci.6 alkyl, C3-7 cycloalkyl, C3-7 CYClOalkyl(CI-OalkYll 

1, aryl(CI-6)alkyl, C3.7 heterocycloalkyl, C3.7 
heterocycloa1kyl(C1.6)alkyl, heteroaryl or 

15 heteroaryl(Q-6)alkyl, any of which groups maybe optionally substituted by one or more 

ubstituents; and 

R! represents hydrogen or C1.6 allLyl (optionally substituted by hydroxy); or 

R? a-ad R!, when taken together with the nitrogen atom to which they are both 

attached, represent azetidinyl, pyrrolidinyl, piperidiuYl, MorPhOlinYI, thiOmOrpholinyl, 

20 iperamyl, homopiperidinyl, homomorpholinyl or homopiperazinyl, any of which 

groups may be optionally substituted by one or more substituents. 

2. A compound as claimed in claim 1 wherein e represents hydrogen; or C1.6 

C3-7 CYCIOaIkYl(Cj-6)alkYI, C3-7 heterOCYCIoalkyl or C3-7 heterocycloalkyl(Ci-6)alkyl, 

25 any of which groups may be optionally substituted by one or more substittlents. 
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3. A compound as claimed in claim 1 wherein the cyclic moiety -NRbR’ 

rep resents azefidin-1-yi, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl or 

homopiperazin-1-yl, any of which groups may be optionally substituted by one or more 

4. A compound as claimed in any one ofthe previous claims wherein the 

tents on e, or on the cyclic moiety -NIOR% are selected from CI-6 alkyl, C1.6 

’Cl -6)alkyl, amino, MiTIO(CI-Oalkyl, carboxymp-thyl, , -6)alkyl, hydroxy, hydroxy(CI 

a&OXYCarbOnYl, C2-6 alkOXYCarbOnYI(CI-6)alkYI, di(CI-OalkylalninO, C2-6 

10 alkOXYCarbOnYlaMinOaUdC2.6a&OXYGarbOUYlaMiUO(CI-6)alkYl-

15 

20 

26 

5. A compound as claimed in claim I represented by formula (H), and 

acceptable salts, solvates and N-oxides thereof-

3 

H 

N F 
S 

R 12 

U1 

R?12 represents halogen; and 

W is as defined in claim 1. 

6. A compound as claimed in claim 5 wherein R?2 represents bromo or iodo. 

7. A compound as claimed in claim 1 as herein specifically disclosed in any one 

Examples. 
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8. A pharmaceutical composition comprising a compound of formula (1) as 

defined in claim 1, or a pharmaceutically acceptable salt, solvate or N-oxide thereof, in 

association with a pharmaceutically acceptable carrier. 

5 9. The use of a compound of formula (1) as defined in claim 1, or a 
pharmaceutically acceptable salt, solvate or N-oxide thereof, for the manufacture of a 
medicament for the treatment and/or prevention of disorders for which the administration 
of a selective MMK inhibitor is indicated, 

10 10. A method for the treatment and/or prevention of disorders for which the 
administration of a selective MEK inhibitor is indicated which comprises administering to 
a patient in need of such treatment an effective amount of a compound of formula (I) as 
defined in claim 1, or a phatmaccutically acceptable salt, solvate or N-oxide thereof. 

a 
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o sustituido, que son inhibidores selectivos de fas enzi-mas MEEK (MAPKK) humanas, son por 

consiguient:e beneficlosos en medicina, por ejernplo en el tratamiento de afecciones inflamatorias, autoinmunes, 
cardiovasculares, proliferativas (con inclusi6n de las oncol6gicas) y nociceptivas. 
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DERIVADOS DE TIENO-PIRIDINA COMO INHIBIDORES DE MEK 

Resumen: 

Una serie de derivados de tieno[2,3-bjpiridina que es -

5 tAn sustituidos en la posici6n 2 con un resto anilino 

sustituido, que son inhibidores selectivos de las enzi-

mas MEK (MAPKK)humanas, son por consiguiente beneficio-

sos en medicina, por ejemplo en el tratamiento de afec-
ciones inflamatorias, autoinmunes, cardiovasculares, 

lQ P?oliferativas (con inclusi6n de las oncol6gicas) y no-

ciceptivas. 

11 
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DERIVADOS DE TIENO-PIRIDINA COMO INHIBIDORES DE MEK 

La presente invenci6n se refiere a una clase do deriva-

dos de tieno-piridina y a su uso en terapia. M&s parti-

cularmente, la invenci6n se refiere a derivados de tie-

no[2,3-blpiridina que estAn sustituidos en la posici6n 

2 con un resto anilino sustituido. Estos compuestos son 

inhibidores selectivos de las enzimas MEK (MAPKK) , y 

son por consiguiente beneficiosos como agentes farma-

c6uticos, especialmente en el tratamiento de condicio-

nos adversas inflamatorias, autoinmunes, cardiovascula-

res, proliferativas (con inclusi6n de las oncol6gicas) 

y nociceptivas). 

Las enzimas MEK estcin implicadas en una diversidad de 

funciones fisiol6gicas y patol6gicas que se cree inter-

vienen on una.serie de enfermedades humanas. Estas fun-

ciones se resumen en los pdrrafos [00041 y [0005] del 

documento US 2005/0049276 Al. 

Los compuestos de uso en la presente invenci6n, al ser 

inhibidores potentes y selectivos de MEK, son por tanto 
beneficiosos en el tratamiento y/o la prevenci6n de di-
versas dolencias humanas. tstas incluyen trastornos au-
toinmunes e inflamatorios tales como artritis reumatoi-
do, osteoartritis, esclerosis m?iltiple, asma, enferme-

dad inflamatoria del intestino, psoriasis y rechazo de 

trasplantes; trastornos cardiovasculares que incluyen 
trombosis, hipertrofia cardiaca, hipertensi6n, y con-

tractilidad irregular del coraz6n (v.g. durante la in-

suficiencia cardiaca) ; trastornos proliferativos tales 

como restenosis, y afecciones oncol6gicas que incluyen 

leucemia, glioblastoma, linfoma, melanoma, y cAnceres 

humanos de higado, huesos, piel, cerebro, pdncreas, 

pulm6n, mama, est6mago, colon, recto, pr6stata, ovario 

y cuello uterino; as! como trastornos de dolor y noci-
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ceptivos, que incluyen dolor cr6nico y dolor neuropdti-

CO. 

Adicionalmente, los compuestos de uso en la presente 

5 invenci6n pueden ser beneficiosos como, estAndares far-

macol6gicos para uso en el desarrollo de nuevos tests 

biol6gicos y en la investigaci6n de nuevos agentes far-

macol6gicos. As!, los compuestos de uso en esta inven-

ci6n pueden ser dtiles como radioligandos en ensayos 

10 para detecci6n de compuestos capaces de fijarse a las 

enzimas MEK humanas. 

Inhibidores de MEK basados en un sistema biciclico de 

anillos aromAticos unido a un resto anilino sustituido 

15 se conocen en la t6cnica. Ejemplos de publicaciones re-

levantes incluyen WO 2005/051906, WO 2005/023251, US-A-

2005/0049276, WO 2005/009975, WO 03/077914 y WO 

03/077855. 

2 0 El documento WO 2005/023818 describe una gama. extensa 

de compuestos basados en un sistema. biciclico de ani-

llos arom&ticos condensados, que abarca gen6ricamente 

derivados de tieno-piridina unidos a un resto anilino 

sustituido, pero no describe especificamente en absoiu-

25, to ningft compuesto concreto de este tipo. No se ads-

cribe actividad ninguna farmacol6gica discreta, en t6r-

minos de un mecanismo farmacol6gico identificable, a 

los compuestos descritos en dicho documento, pero se 

afirma sin embargo que los mismos son Citiles inter alia 

30 en el tratamiento de enfermedades celulares prolifera-

tivas tales Como el ccAncer. El documento US-A-

2003/0220365 es tambi6n relevante en un contexto afln. 

Sin embargo, en ningdn lugar de ia t6cnica anterior se 

35 encuentra- la descripci6n precisa de una clase de deri-

vados de tieno[2,3-b]piridina unidos en la posici6n 2 a 

un resto anilino sustituido. Se ha encontrado ahora que 
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tales compuestos son particularmente valiosos como in-

hibidores selectivos de las enzimas MEK. 

Los’compuestos de la presente invenci6n son inhibidores 

potentes y selectivos de MEK que tienen una afinidad de 

fijaci6n (CI,50) para la enzima MEKI y/o MEK2 humana de 

50 pM o menos, generalmente de 20 pM o menos, usualmen-

te de 5 pM o menos, tipicamente de I pM o menos, conve-

nientemente de 500 nM o menos, idealmente, de 100 nM o 

menos, y preferiblemente de 20 nM o menos (las personas 

expertas apreciarAn que una cifra CI5o menor designa un 

compuesto m4s activo). Los compuestos de la invenci6n 

pueden poseer al menos una afinidad selectiva de 10 ve-

ces, tipicamente al menos una afinidad selectiva de 20 

veces, convenientemente al menos una afinidad selectiva 

de 50 veces, e idealmente al menos una afinidad selec-

tiva de 100 veces, para la enzima MEK-1 y/o MEK-2 huma-

na con relaci6n a otras quinasas humanas. 

La presente invenci6n proporciona un compuesto de f6r-

mula (I), o u.na sal farmac6uticamente aceptable, solva-

to o N-6xido del mismo: 
2 

I 

en donde 

25:1 RI representa hidr6geno, hal6geno o alquilo C1_6; 
2 R representa hal6geno o alquilo C.1-6; 

R3 representa hidr6geno, ciano, -0O2Ra, -CONR?Rc o 

-CON (ORb) Rc; 

R’ representa alquilo C1_6; 
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Ikb representa hidr6geno; o alquilo CI-6, cicloalquilo 

C3-7, cicloalquil C3--7-alquilo (Cl-6) , arilo, aril-

alquilo(CI-6), heterocicloalquilo C3-7, heterocicloalquil 

C3-7-alquilo (Cl-6) , heteroarilo 0 heteroaril-

alquilo(Cl-6), pudiendo estar cualquiera de dichos gru-

pos sustituido opcionalmente con uno o mAs sustituyen-

tes; y 
Rc representa hidr6geno o alquilo C.I-r, (sustituido 

opcionalmente con hidroxi); o 

R? y Rc, cuando se consideran junto con el &tomo de 

nitr6geno al cual estAn unidos ambos, representan aze-

tidinilo, pirrolidinilo, piperidinilo, morfolinilo, 

tiomorfolinilo, piperazinilo, homopiperidinilo, homo-

morfolinilo u homopiperazinilo, pudiendo estar cual-

quiera de dichos grupos sustituido opcionalmente con 

uno o mAs sustituyentes. 

La presente invencio’n proporciona tambi6n un compuesto 

de f6rmula (I) como se ha descrito arriba, o una sal, 

20; solvato o N-6xido farmac6uticamente aceptable del mis-

mo, en donde 
2 R’ y R son como se define arriba; 

R 3 representa ciano, -0O2e, -CONR?Rc o -CON(ORb)Rc; 

Ra representa alquilo CI-6; 

25? Rb representa hidr6geno; o alquilo CI-6, cicloalquilo 

-alquilo (CJ. -6) , arilo, aril-C3-7, cicloalquil C3-7 

alquilo(CI-6), heterocicloalquilo C3-7, heterocicloalquil 

C3-7-alquilo (Cl-6) , heteroarilo 0 heteroaril-

alquilo (C.1-Ei) , pudiendo estar cualquiera de dichos gru-

30? pos sustituido opcionalmente con uno o mds sustituyen-

tes; y 

Rc representa hidr6geno o alquilo CI-6; 0 

Rb y R’, cuando se consideran junto con el Atomo de 

nitr6geno al cual estdn unidos ambos, representan aze-

35 tidinilo, pirrolidinilo, piperidinilo, morfolinilo, 
tiomorfolinilo, piperazinilo, homopiperidinilo u homo-

morfolinilo, pudiendo estar cualquiera de dichos grupos 

sustituidos opcionalmente con uno o m&s sustituyentes. 
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Para uso en medicina, las sales de los compuestos de 

f6rmula (I) sercin sales farmad6uticamente aceptables. 

Sin embargo, otras sales pueden ser 6tiles en la prepa-

raci6n de los compuestos de la invenci6n o de sus sales 

farmac6uticamente aceptables. Sales farmac6uticamente 

aceptables adecuadas de los compuestos de esta inven-

ci6n incluyen sales de adici6n de dcido que pueden, por 

ejemplo, formarse por mezcla de una soluci6n del com-

puesto de la invenci6n con una soluci6n de un Acido 

farmac6uticamente aceptable tal como dcido clorhidrico, 

Acido sulfdrico, Acido metanosulf6nico, Acido fumdrico, 

.Acido maleico, Acido succinico, Acido acdtico, &cido 

benzoico,’ &cido citrico, &cido tartcirico o Acido fosf6-

rico. Adicionalmente, en los casos en que los compues-

tos de la invenci6n llevan un resto &cido, v.g. car-

boxi, sales farmac6uticamente aceptables adecuadas de 

los mismos pueden incluir sales de metal alcalino, v.g. 

sales de sodio o potasio; sales de metal alcalinot6-

rreo, v.g. sales de calcio o magnesio; y sales formadas 

con ligandos orgdnicos adecuados, v.g. sales de amonio 

cuaternario. 

La presente invenci6n incluye dentro de su alcance sol-

vatos de los compuestos de la f6rmula (I) anterior. Ta-

les solvatos pueden’ formarse con disolventes orgAnicos 

comunes, v.g. disolventes hidrocarbonados tales como 

benceno o tolueno; disolventes clorados tales como clo-

roformo o diclorometano; disolventes alcoh6licos tales 

como metanol, etanol o isopropanol; disolventes et6reos 

tales como dietil-6ter o tetrahidrofurano; o disolven-

tes de tipo 6ster tales como acetato de etilo. Alterna-

tivamente, los solvatos de los compuestos de f6rmula 

(I) pueden formarse con agua, e n cuyo caso los mismos 

ser&n hidratos. 

Grupos alquilo adecuados que pueden es’tar resentes en 
p 

los compuestos de la invenci6n inciuyen grupos alquilo 
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Cj_r, de cadena lineal y ramificados, por ejemplo grupos 

alquilo C1-4. Ejemplos t1picos incluyen grupos metilo y 

etilo, y grupos propilo, butilo y pentilo de cadena li-
neal o ramificados. Grupos alquilo particulares inclu-

5 yen metilo, etilo, n-propilo, isopropilo, n-butilo, 
sec-butilo, isobutilo, terc-butilo y 2,2-
dimetilpropilo. Expresiones derivadas tales como "al-

coxi C1_61’, "alquiltio C3_6", "alquilsulfoniio CI-6" Y 

Ivalquilamino CI-611 deben interpretarse en conformidad 

10’ con lo anterior. 

Grupos cicloalquilo C3-7 especificos son ciclopropilo, 

ciclobutilo, ciclopentilo, ciclohexilo y cicloheptilo. 

15? Grupos arilo adecuados incluyen fenilo y naftilo, pre-

feriblemente fenilo. 

Grupos aril-alquilo (Cl-6) adecuados incluyen bencilo, 

feniletil o, fenilpropilo y naftilmetilo. 

20 

Grupos heterocicloalquilo adecuados, que pueden com-

prerider anAlogos benzocondensados de los mismos inclu-

yen azetidinilo, tetrahidrofuranilo, dioxolanilo, pi-

rrolidinilo, indolinilo, imidazolidinilo, tetrahidropi-

25 raniio, piperidinilo, 1,2,3,4-tetrahidroquinoiinilo, 

1,2,3,4-tetrahidroisoquinolinilo, piperazinilo, morfo-
linilo y tiomorfolinilo. 

Grupos heteroarilo adecuados incluyen grupos furilo, 

30 benzofurilo, dibenzofurilo, tienilo, benzotienilo, pi-

rrolilo, indolilo, pirazolilo, indazolilo, oxazolilo, 

isoxazolilo, tiazolilo, isotiazolilo, imidazolilo, ben-

cimidazolilo, oxadiazolilo, tiadiazolilo, triazolilo, 
tetrazolilo, piridinilo, quinolinilo, isoquinolinilo, 

35 piridazinilo, pirimidinilo y pirazinilo. 
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El t6rmino "hal6geno", tal como se utiliza en esta me-

moria, tiene por objeto incluir dtomos de Mior, cloro, 

bromo y yodo. 

Cuando los compuestos de f6rmula (I) tienen uno o mAs 

centros asim6tricos, los mismos pueden existir de 

acuerdo con ello como enanti6meros. Cuando los compues-

tos de la invenci6n poseen dos o m&s centros asim6tri-

Cos, los mismos pueden existir adicionalmente como 

diastereois6meros. Debe entenderse que la invenci6n se 

extiende a ia totaiidad de tales enanti6meros y diaste-

reois6meros, y a mezclas de los mismos en cuaiquier 

proporcion, con inclusi6n de racematos. La f6rmula (I) 

y las f6 rmulas representadas mAs adelante en esta memo-

ria tienen por objeto representar todos los estereois6-

meros individuales y todas las mezclas posibles de los 

mismos, a no ser que se establezca o se indique otra 

cosa. Adicionalmente, los compuestos de f6rmula (I) 

pueden existir como taut6meros, por ejemplo taut6meros 

ceto (CH2C=O) -enol (CH=CHOH) . La f 6rmula (I) y las f 6rmu-

las representadas mAs adelante en esta memoria tienen 

por objeto representar la totalidad de los taut6meros 

individuales y todas las mezclas posibles de los mis-

mos, a no ser que se indique o se exponga otra cosa. 

En una realizaci6n, RI representa hidr6geno. En otra 

realizaci6n, RI representa hal6geno, particularmente 

Mior o cloro, especialmente fluoro. En una realizaci6n 

adicional, RI representa alquilo CI-6, especialmente me-

tilo. 

Tipicamente, R’ es fluoro. 

En una realizaci6n, R 2 representa hal6geno, espe-

cialmente bromo o yod6. En otra realizaci6n, R 2 repre-

senta alquilo CI-6, especialmente metilo. 

En una realizaci6n especifica, R 2 es bromo. En otra 

realizaci6n especifica, R 2 es yodo. 

Convenientemente, Ra representa metilo o etilo, es-

pecialmente etilo. 



W02007/088345 PCT/GB20071/00031 
-9-

Favorablemente, R? representa hidr6gen*o; o alquilo 

CI-6, cicloalquil C3-7-alquilo(CI-6), heterocicloalquilo 

C3-7 o heterocicloalquil C3-7-alquilo(CI-6), pudiendo es-

tar cualquiera de dichos grupos sustituido opcionalmen-

te con uno o mds sustituyentes. 
Convenientemente, R? representa hidr6geno; o alquilo 

CI-6, ar:L.1or aril-alquilo(CI-6), heterocicloalquilo C3-7, 

heterocicloalquil C3-7-alquilo(C.1-6), heteroarilo o hete-

roaril-alquilo(Cl-6), pudiendo estar cualquiera de di-

I chos grupos’sustituido opcionalmente con uno o mhs sus-
tituyentes. 

’ark, 
Convenientemente, el grupo R?, o el resto ciclico - 

NRbRc, puede estar insustituido, o sustituido con uno o 

mcis sustituyentes, tipicamente con uno o dos sustitu-

I yentes. En una realizaci6n, el grupo R?, o el resto ci-
clico -NR?Rc, est& insustituido.. En otra realizaci6n, el 

grupo Rb, o el resto ciclico -NR?R’, estA monosustitui-

do. En una realizaci6n adicional, el grupo R?, o el re-

sto c1clico -NR b Rc, estA disustituido. 
20 Ejemplos de sustituyentes tipicos en Rb, o en el re-

sto ciclico -NRbR’f incluyen alquilo CI-6r alcoxi C1-6, 

hidroxi, hidroxi-alquilo(Cl-6), amino-alqu,ilo(Cl-6), 
(amino)(hidroxi)-alquilo(C,1-6), hal6genor oxo, alquil-
carbonilo C2-6 r carboxi, alcoxicarbonilo C2-6,1 di-

25 alquil(Cj.-6)-hidrazinilcarbonilo, amino, alquilamino 
C1-6, di-alquilamino(C3.-G), al quil carbonil amino C2-6, ami-

nocarbonilamino,, aminocarbonilo, alquil CI-6-

aminocarbonilo, di-alquil(Cj.-r,)aminocarbonilo, aminosul-

fonilo, alquilsulfonilo CI-6 y alquil CI-6-aminocarbonil-

30 alquilo CI-6. Ejemplos adicionales incluyen alcoxi C3,6-

alquilo(Cl-r,), carboxi-alquilo(Cl-G), alcoxicarbonil C2-6-

alquilo (C,-(;) , alcoxicarbonilamino C2-6 y alcoxicarboni-

lamino C2-6-alquilo (C.1-6) . 

Ejemplos de sustituyentes particulares en R b 
I o en 

35 el resto ciclico -NeR" incluyen metilo, metoxi, 

h1droxi, hidroximetilo, 2-hidroxietilo, aminometilo, 2 -

amino - 3 -hi droxipropi lo, fluoro, oxo, acetilo, !7-arboxi, 

metoxicarbonilo, etoxicarbonilo, terc-butoxicarbonilo, 
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dimetilhidrazinilcarbonilo, amino, metilamino, 1,3-

dimetilbutilamino, dimetilamino, acetilamino, aminocar-

bonilamino, aminocarbonilo, etilaminocarbonilo, di-

etilaminocarbonilo, aminosulfonilo, metilsulfonilo y 

metilaminocarbonilmetilo. Ejemplos adicionales incluyen 

metoximetilo, carboximetilo, etoxicarbonilmetilo, terc-

butoxicarbonilamino y terc-butoxicarbonilaminometilo. 
b Ejemplos de sustituyentes preferidos en R , o en el 

resto ciclico -NR?Rc, incluyen alquilo Cl-6, alcoxi CI-6-

alquil(Cl-6), hidroxi, hidroxi-alquilo(CI-Ei), amino, ami-

no-alquilo (Cl-6) , carboximetilo, alcoxicarbonilo C2-6i 

alcoxicarbonil C2-6-alquilo (Cj.-6) , di-alquilamino(CI-6), 
alcoxicarbonilamino C2-6 y alcoxicarbonilamino C2-6-

alquilo (CI-6) - 

Ejemplos de sustituyentes especificos en Rb, o en el 

resto c1clico -NR b Rcl incluyen metilo, metoximetilo, 

hidroxi, hidroximetilo, 2-hidroxietilo, amino, aminome-
tilo, carboximetilo, terc-butoxicarbonilo, etoxicarbo-

nilmetilo, dimetilamino, terc-butoxicarbonilamino y 

terc-butoxicarbonilaminometilo. 

Valores preferidos de R? incluyen hidr6geno, metilo, 

etilo, propilo, ciclopropilmetilo, azetidinilo, pirro-

lidinilo, piperidinilo, azetidinilmetilo, dioxolanilme-

tilo, pirrolidinilmetilo, morfoliniletilo y morfolinil-

propilo, pudiendo estar cualquiera de dichos grupos 

sustituido opcionalmente con uno o mcis sustituyentes. 

Sustituyentes preferidos en este contexto incluyen al-

quilo Cj-E; (especialmente metilo), hidroxi, amino, al-

coxicarbonilo C2-6 (especialmente terc-butoxicarbonilo) 

y di-alquilamino (Cl-6) (especialmente dimetilamino). 

Valores especificos de Rb incluyen hidr6geno, metilo, 

2-hidroxietilo, 3-hidroxipropilo, 1-hidroxiprop-2-ilo, 

2,3-dihidroxipropilo, 2-aminc-2-metilpropilo, 2,2-

35 dimetil-3-(dimetilamino)propilo, ciclopropilmetilo, 1-

terc-butoxicarbonilazetidin-3-ilo, pirrolidin-3-iio, I-

terc-butoxicarbonilpirrolidin-3-ilo, piperidin-3-ilo, 

piperidin-4-ilo, 1- metilpiperidin-4-ilo, 1-terc-
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butoxicarbonilpiperidin-3-ilo, 1-terc-butoxi-

carbonil-piperidin-4-ilo, 1-terc-butoxicarbonil-

azetidin-3-ilmetilo, 2,2-dimetil-[1,3)dioxolan-4-

ilmetilo, pirrolidin-2-ilmetilo, 2-(morfolin-4-il)etilo 

5 y 3-(morfolin-4-il)propilo. 

Tipicamente, R? representa hidr6geno; o alquilo Cl.-6, 

sustituido opcionalmente con uno o mAs, preferiblemente 

uno o dos, grupos hidroxi. 

10: 

Valores tipicos de Rb incluyen hidr6geno, metilo, 

hidroxipropilo y dihidroxipropilo. En una realizaci6n, 

R b representa hidr6geno. En otra realizaci6n, R’?’ repre-
b senta metilo. En una realizaci6n adicional, R represen-

15 ta hidroxipropilo, especialmente 3-hidroxipropilo. En 

una realizaci6n adicional, Rb representa dihidroxipropi-

lo, especialmente 2,3-dihidroxipropilo. 

En una realizaci6n, R’ es hidr6geno. En otra realiza-

20 ci6n, R’ representa alquilo C1_6, especialmente metilo. 

En una realizaci6n adicional, Rc representa hidroxi-

alquilo (Cl-6) , V. g. hidroxietilo (especialmente 2-

hidroxietilo). 

25 Alternativamente, el resto -NRbR’ puede representar con-

venientemente azetidin-l-ilo, pirrolidin-l-ilo, piperi-

din-l-ilo, morfolin-4-ilo, tiomorfolin-4-ilo, pipera-

zin-l-ilo, homopiperidin-l-ilo u homomorfolin-4-ilo, 

pudiendo estar cualquiera de dichos grupos sustituido 

30 opcionalmente con uno o mds sustituyentes. El resto - 

NRbRc puede representar tambi6n homopiperazin-l-ilo op-

cionalmente sustituido. 

Valores particulares para el resto ciclico -NRbR’ inclu-

35 yen azetidin-l-ilo, pirrolidin-l-ilo, pipe ridin- 1 -ilo, 

morfolin-4-ilo, piperazin-l-ilo y homopiperazin-l-ilo, 

pudiendo estar cualquiera de dichos grupos sustituido 

,opcionalmente con uno o mds sustituyentes. 
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Valores especificos del resto c1clico -NRbR0 incluyen 3-

hidroxiazetidin-l-ilo, 3-aminoazetidin-l-ilo, 3-

(aminometilazetidin-l-ilo, . 3-(terc-butoxicarbonil-

amino)azetidin-l-ilo, 3-(terc-butoxicarbonilamino-

metil)azetidin-l-ila, pirrolidin-l-ilo, 2-(metoxi-

metil)pirrolidin-l-ilo, 3-hidroxipirrolidin-l-ilo, 3-
aminopirrolidin-l-ilo, 3-(terc-butoxicarbonil-

amino)pirrolidin-l-ilo, 2-(hidroximetiliperidin-l-ilo, 

4-aminopiperidin-l-ilo, 4-(terc-butoxicarbonil-

amino)piperidin-l-ilo, morfolin-4-ilo, 2-(hidroxi-

metil)morfolin-4-ila, piperazin-l-ilo, 4-metil-
piperazin-l-ila, 2-(hidroximetil)- piperazin-l-ilo, 4-

(2-hidroxietilpiperazin-l-ilo, 4-(carboximetil-
piperazin-l-ilo, 4-(terc-butoxicarbonil)-2-(hidroxi-

metilpiperazin-l-ilo, 4-(etoxicarbonilmetil)-

piperazin-l-ilo y homopiperazin-l-ilo. 

Convenientemente, el resto ciclico -NRbR’ puede estar 

20 sustituido can alquilo C1-6, especialmente metilo. Valo-

res particulares de -NR?Rc incluyen pirrolidin-l-ilo, 

morfolin-4-ilo, y 4-metilpiperazin-l-ilo. 

Tipicamente, R 3 representa ciano, Š0O2Ra, -CONR?Ro, o - 

25 CON(ORb)RO, en donde Ra, R b y Rc son como se define arri-

ba. Convenientemente, R 3 representa ciano, _CO2Ra a 

CONR?Ro, especialmente ciano a -CONR?R’, en los cuales 

R a Rb y R’ son coma se define arriba. Convenientemente, 
3 b b R representa -CON (OR ) Rc, en donde R y R’ son como se 

30 define arriba. 

3 En una realizaci6n, R representa ciano. En otra reali-

zaci6n, R 3 representa Š0O2R", en donde R3 es coma se de-

fine arriba. En una realizaci6n adicional, R 3 representa 

35 -CONR b Rc, en donde Rb y Rc son coma se define arriba. En 

,una realizaci6n adicional, R 3 representa -CON(OR b Rc, en 

donde R? y R’ son como se define arriba. En otra reali-
3 zacio’n adicional, R representa hidr6geno. 
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Un subgrupo particular de compuestos de acuerdo con la 

invenci6n. estA representado por los compuestos de f6r-

mula (II), y sales, solvatos y N-6xidos farmac6utica-

5 mente aceptables de los mismos: 
3 

N 

.12 R 

en donde 
12 R representa? hal6geno; y 
3 R es como se define arriba. 

12 En una realizaci6n especifica, R es brom.o. En otra 

realizacio’n especifica R 12 es yodo. 

Compuestos especificos nuevos de acuerdo con la presen-

15: te invenci6n incluyen cada uno de los compuestos cuya 

preparaci6n se describe en los ejemplos que se acompa-

flan, y sales y solvatos farmac6uticamente aceptables de 

los mismos. 

20 La presente invencion proporciona tambi6n una composi-

ci6n farmac6utica que comprende un compuesto de f6rmula 
(I) como se define arriba, o una.sal, solvato o N-6xido 
farmac6uticamente aceptable del mismo, en asociaci6n 
con uno o mds vehiculos farmac6uticamente aceptables. 

25 

Las composiciones farmac6uticas de acuerdo con la in-

venci6n pueden presentar una forma conveniente para ad-
ministraci6n oral, bucal, parenteral, nasal, t6pica, 
oftAlmica o rectal, o una forma conveniente para admi-

30 nistraci6n por inhalaci6n o insuflaci6n. 
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Para administraci6n oral, las composiciones farmac6uti-

cas pueden presentar la forma de, por ejemplo, table-

tas, pastillas o cdpsulas preparadas por medios conven-

5? 
cionales con excipientes farmac6uticamente aceptables 
tales como, agentes aglomerantes (v.g. almid6n de maiz 

pregelatinizado, polivinilpirrolidona o hidroxipropil-

metil-celulosa).; cargas (v.g. lactosa, celulosa micro-

cristalina o hidrogenotosfato de calcio); lubricantes 

10 (v.q. estearato de magnesio, talco o silice); desinte-

grantes (v.g. almid6n de patata o glicolato de sodio); 

o agentes humectantes (v.g. lauril-sulfato de sodio). 

Las tabletas pueden estar recubiertas por m6todos bien 

Las preparaciones liquidas pa-conocidos en la t6cnica. 
15 ra administraci6n oral pueden presentar la forma de, 

1por ejemplo, soluciones, jarabes o suspensiones, o pue-
den presentarse como un producto seco para reconstitu 

con agua u otro vehiculo adecuado antes de su uti-
illizacion. Tales preparaciones liquidas pueden preparar-

20 Se por medios convencionales con aditivos farmac6utica-
mente aceptables tales como agentes de suspensi6n, 
,gentes emulsionantes, y vehiculos o conservantes no 

acuosos. Las preparaciones pueden contener tambi6n sa-

jes tamp6n, agentes saborizantes, agentes colorantes, o 
25 a ,gentes edulcorantes, seg?kn sea apropiado. 

Las preparaciones para administraci6n oral pueden for-

mularse convenientemente para proporcionar una libera-

c16n controlada del compuesto activo. 
30 

Para administraci6n bucal, las composiciones pueden 
presentar la forma de tabletas o pastillas formuladas 

dd manera convencional. 

35 Los compuestos de f6rmula (1) pueden formularse para 

administraci6n parenteral por inyecci6n, v.g. por in-

yepci6n de tipo bolus o infusi6n. Las formulaciones pa-
ra ’?,inyecci6n pueden presentarse en forma de dosifica-



4) 

W02007/088345 PCT/GB2607/000310 
-15-

ci6n unita,ria, v. g. en ampollas de vidrio a envases 

multi-dosis, v.g. viales de vidrio. Las composiciones 

para inyecci6n pueden presentar formas tales como sus-

pensiones, soluciones a emulsiones en vehiculos aceito-

5 sos a acuosos, y pueden contener agentes de formulacift 
tales como agentes de suspensi6n, estabilizadores, con-
servantes y/o dispersantes. Alternativamente, el ingre-
diente activo puede encontrarse en forma de polvo para 

constituci6n con un vehiculo ade6uado, v.g. agua est6-

101! ril exenta de pir6genos, antes de su utilizaci6n. 

Adem&s de las formulaciones arriba descritas, los cam-

puestos de f6rmula (I) pueden formularse tambi6n como 

una preparaci6n de tipo dep6sito. Tales formulaciones 

15? de acci6n prolongada pueden administrarse par implanta-

ci6n a par inyecci6n intramuscular. 

Para administraci6n nasal a administraci6n par inhala-

ci6n, los compuestos de acuerdo con la presente inven-

20 ci6n pueden suministrarse convenient emente en la forma 

de una presentaci6n de pulverizaci6n de tipo aerosol 

para envases presurizados o un nebulizador, con el uso 

de un propelente adecuado, v.g. diclorodifluorometano, 

fluorotriclorometano, diclorotetrafluoroetano, di6xido 

25 de carbono u otro gas a mezcla de gases adecuado(a). 

Las composiciones pueden, en caso deseado, presentarse 

en un paquete a dispositivo dispensador que puede con-

tener una a mas formas de dosificaci6n unitarias que 

30 contienen el ingrediente activo. El paquete o disposi-

tivo dispensador puede ir acompafiado de instrucciones 

para la administraci6n. 

Para administracift t6pica, los compuestos de acuerdo 

35 con la presente invenci6n pueden formularse convenien-

temente eft un ungtento adecuado que contiene el compo-

nente activo suspendido a disuelto en uno a m&s vehicu-
los farmac6uticamente aceptables. Vehiculos particula-
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res incluyen, par ejemplo, aceite mineral, petr6leo 11-

quido, propilenglicol, polioxietileno, polioxipropile-

no, cera emulsionante y agua. Alternativamente, los 

compuestos de acuerdo con la presente invenci6n pueden 

formularse en una loci6n adecuada que contiene el com-

ponente activo suspendido o disuelto en uno a mAs vehl-

culos farmac6uticamente aceptables. Vehicuios particu-

lares incluyen, por ejemplo, aceite mineral, monoestea-

rato de sorbitAn, polisorbato 60, cera de 6steres ceti-

licos, alcohol cetearilico, alcohol bencilico, 2-

oct’ildodecanol y agua. 

Para administraci6n oft&lmica, los compuestos de acuer-

do con la presente invenci6n pueden formularse conve-

nientemente coma suspensiones micronizadas en soluci6n 

salina isot6nica y est6ril ajustada en pH, sea con o 

sin un conservante tal coma un agente bactericida a 

fungicida, par ejemplo nitrato fenilmerc?irico, cloruro 

de bencilalconio o acetato de clorhexidina. Alternati-

vamente, para administracift oftdlmica los compuestos 

pueden formularse en un ungUento tal coma petrolatum. 

Para administraci6n rectal, los compuestos de acuerdo 

con la presente invencift pueden formularse convenien-

25 temente coma supositorios. 2stos se pueden preparar par 

mezcla del componente activo con un excipiente adecuado 
no irritante que es s6lido a la temperatura ambiente 

pero liquido a la temperatura rectal y par tanto fundi-
rA en el recto para liberar el componente activo. Mate-

30 riales de este tipo incluyen, par ejemplo, manteca de 

icacao, cera de abejas y polietilenglicoles. 

!,La cantidad de un compuesto de la invenci6n requerida 

para la profilaxis o tratamiento de una afecci6n parti-
35 ?cular variar& dependiendo del compuesto seleccionado y 

idel estado del paciente a tratar. En general, sin em-

,bargo, las dosis diarias pueden comprender desde 

10 ng/kg a 1000 mg/kg, tipicamente des-
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de 100 ng/kg a 100 mg/kg, v.g. alrededor de 0,01 mg/kg 

a 40 mg/kg de peso corporal, para administraci6n oral o 

bucal, desde aproximadamente 10 ng/kg a 50 mg/kg de pe-

so corporal para administracift parenteral, y desde al -

5 rededor de 0,05 mg a alrededor de 1000 mg, v.g. desde 

alrededor de 0, 5 mg a alrededor de 1000 mg, para admi-

nistraci6n nasal o administraci6n por inhalaci6n o in-

suflaci6n. 

10 Los compuestos de f6rmula (I) anteriores, y los N-

6xidos de los mismos, se pueden preparar por un proceso 

que comprende hacer reaccionar un compuesto de f6rmula 

(III) o un N-6xido del mismo, con un compuesto de f6r-

mula (IV).: 

R 

15 
en donde Ri r R 2 y R 3 son como se define arriba, y L’ re-
presenta un grupo lAbil adecuado. 

El grupo lAbil Li es tipicamente un Atomo de hal6geno, 

20 v.g. cloro. 

La reacci6n se efect?ia convenientemente, a una tempera-

tura elevada en caso necesario, en un disolvente ade-

cuado, v.g. dimetilsulf6xido, t1picamente en condicio-

25 nes b&sicas,. v.g. en presencia de una base inorgcinica 

tal como hidruro de sodio. 

Los compuestos intermedios de la f6rmula (IV) anterior 

se pueden preparar por reacci6n de un compuesto de f6r-
30 mula (V)-. 
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H2N 

)t2 

(NI) - 

en donde RI y R 2, son como se define arriba, con tiofos-

geno. 

La reacci6n se efect?la convenientemente en un disolven-

te adecuado, tipicamente una mezcla de cloroformo y 

agua. 

En otro procedimiento, los compuestos de f6rmula (I) 

anterior en donde R 3 representa -CONR?R’? o -CON(ORb)Rc, y 

los N-6xidos de los mismos, se pueden preparar por un 

proceso que comprende hacer reaccionar un compuesto de 

f6rmula H-NR?Rc o H-N(OR?)Rc con un compuesto de f6rmula 

(VI), o un N-6xido del mismo: 

(VID 

en donde RI 
I R 2 , Rb y Rc son como se define arriba; en 

preaencia de un agente de condensaci6n. 

Un agente de condensaci6n adecuado es hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (EDC), en cuyo 

caso la reacci6n se efect?ia convenientemente en presen-

cia de 1-hidroxibenzotriazol (HOBT) y N-metilmorfolina 

(NMM) . 
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10 

Los compuestos de f6rmula (VI) anterior se pueden pre-

parar por reacci6n del compuesto de f6rmula (VII): 

CO2H 

S(0)CH’ 

NE 
con un compuesto de f6rmula (V) como se define arriba. 

La reacc16n puede efectuarse convenientemente por tra-

tamiento del compuesto (V) con una base, V.g. 

bis(trimetilsilil)amiduro de litio, en un disolvente 

adecuado, v.g. tetrahidrofurano, seguido por la adici6n 

del compuesto (VII). 

El Compuesto Intermedio de f6rmula (VII) anterior se 

puede preparar a partir de un compuesto de f6rmula 

(VIII): 

PaR a 

SCH3 

N. 

15 (M 
en donde W" es como se define arriba; por saponificaci6n 

del resto 6ster seguida por oxidaci6n del grupo metil-

sulfanilo. 

20 La saponificaci6n del resto 6ster Š0O2Ra en el compuesto 

(VIII) puede efectuarse por tratamiento con una base 

alcalina, v.g. hidr6xido de sodio, en un disolvente 

adecuado, v.g. una mezcla acuosa de un alcanol inferior 

tal como metanol y un 6ter ciclico tal como tetrahidro-

25 furano. La oxidaci6n del grupo metilsulfanilo en el 

compuesto resultante puede efectuarse luego por trata-
miento con un agente oxidante adecuado, v.g. Oxonee (pe-
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roximonosulfato de potasio) , en un disolvente apropia-

do, v.g. metanol acuoso. 

Los compuestos intermedios de la f6rmula (VIII) ante-

rior se pueden preparar por reacci6n de un compuesto de 

f6rmula (III), en" donde R3 eS -0O2W’ como se define 

arriba, con disulfuro de carbono, seguido por trata-

miento con un haluro de metilo tal como yodometano.-

La reacci6n se efect?la convenientemente en un disolven-

te adecuado, v.g. dimetilsulf6xido, en presencia de una 

base tal como hidruro de sodio. 

En los casos en que no estAn disponibles comercialmen-

te, los materiales de partida de f6rmula (III) y (V) se 

pueden preparar por m6todos anAlogos a los descritos en 

los ejemplos que se acompanan, o por m6todos estdndar 

bien conocidos en la t6cnica. 

Se comprenderd que cualquier compuesto de f6.rmula (I) 

obtenido inicialmente por cualquiera de los procesos 

anteriores puede, en caso apropiado, elaborarse subsi-

guientemente para dar un compuesto ulterior de f6rmula 

(I) por m6todos bien conocidos en la t6cnica. A modo de 
ejemplo, un compuesto de f6rmula (I) en la que R 3 repre-
senta -0O2Ra se puede convertir en el compuesto corres-

pondiente en donde R 3 representa -CONH2 por tratamiento 
con amoniaco, tipicamente en un disolvente alcanol in-

ferior, v.g. etanol, a temperatura y presi6n elevadas. 

Alternativamente, un compuesto de f6rmula (1) en donde 

R 3 representa -0O2R’ se puede convertir en. el compuesto 

correspondiente en donde R 3 representa -CONR b Rc: por tra-

tamiento con la amina apropiada de f6rmula H-NR b Rc en 
presencia de trimetilaluminio. Un compuesto de f6rmula 

(I) en donde R 3 representa _CO2Ra se puede convertir en 

el compuesto correspondiente en donde R 3 representa 

hidr6geno por tratamiento con un reactivo alcalino tal 

como hidr6xido de litio en condicione3 forzadas, v.g. 
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por calentamiento a reflujo en una mezcla de etanol y 

agua. Un compuesto de f6rmula (I) en dond e R 3 contiene 

un resto 2,2-dimetil-[1,3]dioxolan-4-ilmetilo se puede 

convertir en el compuesto correspondiente en donde R 3 

5 contiene un resto 2,3-dihidroxipropilo por tratamiento 

con un 6Lcido mineral tal como ALcido clorh1drico. Un 

compuesto de f6rmula (I) en donde R 3 contiene un Atomo 
de nitr6geno al cual estA unido un grupo terc-
butoxicarbonilo (BOC) puede convertirse en el compuesto 

1) correspondiente en el que R 3 contiene una funcionalidad 

N-H por tratamiento con un dcido, v.g. un Acido mineral 
tal como, dcido clorhidrico, o un Acido orgAnico tal co-
mo &cido trifluoroac&tico. Un compuesto de f6rmula (1) 

en donde R 3 contiene una funcionalidad N-H se puede con-
15 vertir en el compuesto correspondiente en donde R3 con-

tiene un Atomo de nitr6geno al que estA unido un grupo 

etoxicarbonilmetilo por tratamiento con cloroacetato de 
etilo, tipicamente en presencia de trietilamina; el 
compuesto resultante puede convertirse luego en el com-

21) puesto correspondiente en donde R 3 contiene un Atomo de 
nitr6geno al cual estd unido un grupo carboximetilo por 
tratamiento con un Acido alcalino tal como hidr6xido de 
sodio, tipicamente en una soluci6n acuosa de un alcanol 
inferior tal como etanol. El derivado N-6xido de’ piri-

25 dina de un compuesto de f6rmula (1) se puede convertir 

en el compuesto correspondiente de f6rmula (1) por tra-

tamiento con trifenil-fosfina y tricloruro de f6sforo. 

En el caso en que se obtiene una mezcla de productos a 

30 partir de cualquiera de los procesos arriba descritos 

para la preparaci6n de compuestos de acuerdo con la in-
venci6n, el producto deseado. puede separarse de aqu6lla 
en una etapa apropiada por m6todos convencionales tales 
como, HPLC preparativa; o cromatografla en columna uti-

35 lizando, por ejemplo, silice y/o al?hnina en asociaci6n 

con un sistema, disolvente apropiado. 
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En donde los procesos arriba descritos para la prepara-

ci6n de los compuestos de acuerdo con la invenci6n dan 

lugar a mezclas de estereois6meros, estos is6meros se 

pueden separar por t6cnicas convencionales. En particu-

lar, donde se desea obtener un enanti6mero particular 

de un compuesto de f6rmula (I), 6ste puede producirse a 

partir de una mezcla correspondiente de enanti6meros 

utilizando cualquier procedimiento convencional adecua-

do para resoluci6n de enanti6meros. Asi, por ejemplo, 

los derivados diastereois6meros, v.g. sales, pueden 

producirse por reacci6n de una mezcla de enanti6meros 

de f6rmula (I), v.g. un racemato, y un compuesto quiral 

apropiado, v.g. una base quirai. Los diastereois6meros 

pueden separarse luego por cualquier medio conveniente, 

por ejemplo por cristalizaci6n, y el enanti6mero desea-

do puede recuperarse, v.g. por tratamiento con un Acido 

en el caso en que el diastereois6mero es una sal. En 

otro proceso de resoluci6n, un racemato de f6rmula (I) 

puede separarse utilizando HPLC quiral. AdemAs, en caso 

deseado, puede obtenerse un enanti6mero particular uti-

lizando un Compuesto Intermedio quiral apropiado en uno 

de los procesos arriba descritos. Alternativamente, 

puede obtenerse un enanti6mero particular por realiza-

c 

’ 

i6n de una biotransformaci6n enzimeitica especifica de 

enanti6meros, v.g. una hidr6lisis de 6steres utilizando 

una esterasa, y purificaci6n posterior -anicamente del 

Acido hidrolizado enantiom6ricamente puro a partir del 

6ster antipoda que no ha reaccionado. Cromatografla, 

recristalizaci6n y otros procedimientos convencionales 

de separaci6n pueden utilizarse tambi6n con compuestos 

intermedios o productos finales en los casos en que se 

desea obtener un is6mero geom6trico particular de la 

invenci6n. 

Durante cualquiera de las secuencias de sintesis ante-

riores puede ser necesario y/o deseable proteger grupos 

sensibles o reactivos en cualquiera de ias mol6culas de 

que se trate. Esto puede hacerse por medio de grupos 
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protectores convencionales, tales como los descritos en 

Protective Groups in Organic Chemistry, compilador 

J.F.W. McOmie, Plenum Press, 1973; y T.W. Greene & 

P.G.M. Wuts, Protective Groups in Organic Synthesis, 

5 John Wiley & Sons, 3’ edici6n, 1999. Los grupos protec-

tores pueden eliminarse en cualquier etapa conveniente 

posterior utilizando m6todos conocidos en la t6cnica. 

Los ejemplos que siguen ilustran la preparaci6n de los 

10, compuestos de acuerdo con la invenci6n. 

A-SL, Los compuestos de acuerdo con esta invenci6n inhiben 

fuertemente la actividad de la enzima MEK humana. 

15? Ensayo de MEK in vitro 

Se midi6 la actividad de MEK I en un ensayo en cascada 

iniciado por Raf activo, por activaci6n de MEK, Erk2 y 

fosforilaci6n subsiguiente del sustrato Erk-tide marca-

do con fluoresceina en un ensayo basado en polarizaci6n 

20, de fluorescencia (IMAP) . El ensayo se llev6 a cabo en 

Tris 20 MM + MgC12 5 mM + DL-ditiotreitol 2 mM + Tween 

20 al 0,01%, de pH 7,2, que contenia MEK desactivada 

1,5 nM, Erk desactivado 100 nM y Erk-tide 200 nM (todas 

las concentraciones son concentraciones finales) . Los 

251, compuestos, o controles de DMSO, se sometieron a test a 

una concentraci6n final de 2% DMSO, y el ensayo se ini-

cio en presencia de ATP 5 pM por adici6n de Raf activo 

1,25 nM en tamp6n de ensayo. Despu6s de 20 minutos a la 

temperatura ambiente, se anadi6 soluci6n de parada se-

30 guida por perlas aglomerantes de IMAP, se incub6 luego 

la mezcla de ensayo durante 90 min a la temperatura am-

biente (con sacudidas) y se 1ey6 despu6s en un lector 

LJL HT de Molecular Devices. 

35 Cuando se testaron en el ensayo anterior, se encontr6 

que todos los compuestos de los ejemplos que se acompa-

flan inhiben la enzima MEK humana con valores C150 de 10 

pM o mejores. 
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EJEMPLOS 

Ahreviatuz-as ut!21zadas 

EtOAc - Acetato de etilo DMSO - Dimetilsuff6xido 

THF - Tetra hid rofuran o DCM - Diclorometano 

Eter - dietil6ter CDC13 - Deuterocioroformo 

MeOH - Metanol MeCN - Acetonitrilo 
ROH - Etanol ES - Eiectropulverizacft 

DMF - NN-dimetilformamida HOBT - 1-hidroxibenzotriazol 

Si02 - SfUce NMM - N-metilmorfolina 
h - hora(s) min - minuto(s) 

t.a. - temperatura ambiente aq - acuoso 

sat. - saturado RT - tiempo de retenci6n 

BOC - terc-butoxicarbonilo UFINIDS - bis(trimetilsilil)amiduro de litio 

MCPBA - Acido 3-cloroperoxibenzoico 

EDC - Hidrodoruro de 1-(3-dimetilaminopropil)-3-carbodiimida 

Todos los espectros NMR se obtuvieron a 300 MHz o 400 

MHz. 

? Los compuestos se nombraron con ayuda de ia Nomenclatu-

10 ra ACD Labs. (v. 7.0) suministrada por Advanced Chemi-

cal Development, Toronto, Canadd. 

X6todo LCKS Estcindar 

El sistema LC-MS utilizado comprende un detector Waters 

15 Alliance 2795 HT HPLC cuaternario, un detector Waters 

996 de red de fotodiodos (PDA) y un espectr6metro de 

masas de cuadripolo simple Waters ZQ 4000. El instru-

mento ZQ puede adquirir datos simultAneamente en modos 

de ionizaci6n por electropulverizaci6n positivo y nega-
20 tivo. 

Espectr6metro de masas ZO 

Capilar 3,5 kV Cono 50 V 

Extractor 2V Temp. Fuente 800C 

Temp. de desolvatac16n 2000C Gas de cono 150 I/h 
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Gas do desolvataci6n 250 I/h Multiplicador 

PCT/GB2007/000310 

650 V 

Los datos se adquirieron en un barrido completo desde 

100 a 1000 m/z. 

Duraci6n del barrido 0,80 s 

5 Retardo interbarridos 0,20 s 

HPLC 

La geparaci6n analitica en fase inversa se realiz6 en 

un instrumento Gemini C18 de Phenomenex 50 x 4,6 mm con 
10? silice de 5 pm. 

Volumen de inyecci6n 5 pl 

Datos UV 240 a 400 nrn 

Temperatura de [a muestra 200C 

Temperatura de la columna 300C 
Caudal 0,9 ml/min 

Divisi6n para ZQ -0,40 mllmin 

Disolvente A: 90% NH4CO2 10 mM en agua/0, I % Acido f6rmicoh 0% CH3CN 

Disolvente B: 90% CH3CN/0, I % Addo f6rmlco/l 0% NH4CO2 10 mM en agua 

Disolvente C: 90% NH4CO2 10 mM en agua/0,1% amonlaco/10% CH3CN 

Disolvente D: 901% GH3CN/1 0% NH4CO2 10 mM en agua/0, 1 % amoniaco 

Programa de gradiente 

Para el mi6todo 5-95_pH 3 

Tiempo (min) A% B% Caudal Curva 

0,00 95,0 5,0 0,900 1 

2,00 5,0 95,0 0,900 6 

4,00 5,0 95,0 0,900 6 

5,00 95,0 5,0 0,900 6 

15 

Para el m6todo 5-95_pH 10 

Tiempo (min) A% 13% Caudal Curva 

0100 95,0 5,0 0,900 1 

2,00 5,0 95,0 0,900 6 

4,00 5,0 95,.0 0,900 6 

5,00 95,0 5,0 0,900 6 
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UV-HPLC Preparativa 

El sistema. LC comprende una bomba cuaternaria Waters 

2525, un detector de sistema. de fotodiodos (PDA) Waters 

996, un administrador de muestras Waters 2700, un orga-

nizador Fluidics Column y un colector de fracciones Wa-

ters que opera en fase inversa en uno de dos sistemas 

de pH. 

Sistema de pH bajo (aproximadamente pH 3,2) 

10 La separaci6n en fase inversa se realiz6 en un instru-

mento Luna C18 de Phenomenex 100 x 21,2 mm con silice 

de 5 W. 

Volumen de inyecci6n 500 pl 

Datos UV 254 nm 

Caudal 20 ml/min 

Disolvente A 90% agua/10% CH3CN/0,1% cicido f6rmico 

Disolvente B 90% CH3CN, 10% agua/0,1% Acido f6rmico 

Sistema de pH alto (aproximadamente pH 9,5) 

15’ La separaci6n en fase inversa se 11ev6 a cabo en un 

instrumento Gemini C18 de Phenomenex 150 x 21,2 mm con 

silice de 10 jim. 

Volumen de inyecci6n 500 pl 

Datos UV 254 nm 

Caudal 20 ml/min 

Disolvente C 90% NH4HCO2 10 mM en 

agua/0,1% amoniaco/10% CH3CN 

Disolvente D 90% CH3CN/10% NH4HCO2 10 MM 

en agua/0,1% amoniaco 

Perfiles de gradiente tipicos se describen a continua-

20 ci6n: 
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Programa de Gradlente para el M6todo de pH Bajo 
Time AO/o D% Mo D% Flow Curve 

0.00 95,0 5.0 0,0 0,0 20 1 

9.00 5.0 95.0 U 0.0 20 6 

11.00 5.0 95.0 0.0 MO 20 6 

11.50 95.0 5.0 0.0 0.0 20 6 

1-100- 95.0 5.0 0.0 0.0 20 6 

GradIoaPpogmwfbrMgIjpHJVeth&d 

Time A’I/o B% C% D% Flom, Cume 

OOD 0.0 0.0 95?O 5?O 20, 1 

9.OD 0.0 ok 5.0 95.0 20 6 

11.00 0.0 0.0 5.0 95.0 2D 6 

11.50 0.0 0.0 95.0 ID 2D 6 

MOO 0.0 0.0 95?.0 5.0 20 6 

COMPUESTO INTRPJVMDIO 1 
5 

2-Fluoro-4-yodo-l-isotiocianatobenceno 

Se aftadi6 tiofosgeno (3,55 ml, 46,4 mmol) a una mezcla 

agitada rApidamente de 2-fluoro-4-yodoanilina (10,0 g, 

10: 42,2 mmol) en CHC1.3 (200 ml) y agua (100 ml) . La mezcla 

se agit6 a t.a. durante 16 h. La fase orgAnica se sec6 

(Na2SO4) y se concentr6 a vacio para dar el compuesto 

del titulo como un s6lido cristalino blanquecino (11,8 

g, cuantitativo). 6H (DMSo-d6) 7,87 (1H, dd, J = 1,8, 

15 9,5 Hz), 7163 (1H, ddd, J 1,0, 1,8, 8,4 Hz), 7,25 (1H, 

dd, J 8,2, 8,4 Hz). 

COMPUESTO INTERMEDIO 2 

20 .2-[(4-Bromo-2-fluorofenil)aminoltieno[2,3-dlpiridina-3-

carboxilato de etilo 

Se prepar4 a partir de (2-cloropiridina-3-il)acetato de 

etilo (D.H. Bremner et al., Synthesis, 1997, 949) (500 
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mg, 2, 5 nunol) y 4-bromo-2-fluorofenil-isotiocianato 

(580 mg, 2,5 mmol) por el m6todo del Ejemplo 1. El com-

puesto del titulo se obtuvo como un s6lido blanquecino 

(3 9 0 mg, 4 0 %) . 5H (DMSO-d6) 10, 3 7 (1H, br s) , 8, 2 5 (1H, 

5 dd, 1 1, 4, 8, 1 Hz) , 8, 19 (1H, d, J 4, 8 Hz) , 7, 69 (IH, 

dd, 1 1,8, 10,2 Hz), 7,56-7,45 (2H, m), 7,32 (1H, dd, J 

4,5, 8,1 Hz), 4,35 (2H, q, J 7,1 Hz), 1, 37 (3H, t, J 

7,1 Hz), LCMS (ES+) RT 4,66 minutos, 395 (M (7’1]Br) +,j) +. 

10 COMPUESTO INTERMEDIO 3 

3-(te.rc-Butildimetilsilaniloxi)propilamina 

A una soluci6n de N-(3-hidroxipropil)ftalimida (5,25 g, 

24,36 nuuol) en DMF (20 ml) se afiadi6 imidazol (16,6 g, 

15" 240 mmol) y cloruro de terc-butildimetilsililo (19 g, 

120 mmol). La mezcla se reacci6n se agit6 a la tempera-

tura ambiente durante 18 horas antes de eliminar las 

materias volAtiles a vacio y se someti6 una porci6n del 

producto bruto a cromatografia en columna (Si02, 1:1 

20?: DCM/hexanos) para dar 2-[3-(terc-butildimetilsilanil-

oxi)propiljisoindol-1,3-diona como un aceite claro (5 

g). Se disolvi6 2-[3-(terc-butildimetilsilaniloxi)-

propillisoindol-1,3-diona (5 g, 26,4 mmol) en etanol 

(50 ml) y se afiadi6 metil-hidrazina (2,94 ml, 55,4 

25: mmol). La mezcla de reacci6n se calent6 a 750C durante 

8 horas antes de realizar la concentraci6n a vaclo. El 

residuo bruto se tritur6 con una mezcla de dietil-6ter 

(150 ml) y hexanos (50 ml) y el s6lido resultante se 

elimin6 por filtraci6n. Los disolventes se eliminaron a 
30, vAcio para dar el compuesto del titulo como un aceite 

amarillo pAlido (1,8 g, 61%) . 611 (DMSO-d6) 4,58 (2H, br 

s), 3,63-3,58 (2H, m), 2,67-2,62 (2H, m), 1,60-1,55 

(2H, m) , 0, 83 (9H, d, J 1, 1 ’Hz) , 0, 00 (6H, d, 1 1, 2 

Hz), LCMS (FS+) RT 1,77 minutos, 190 (M+H)+. 

35 
COMPUESTO INTERMEDIO 4 
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Aster etilico del &cido 2-metilsulfaniltieno[2,3-

b]piridina-3-carboxilico 

A una soluci6n de (2-cloropiridin-3-il) acetato de etilo 

(D.H. Bremner et al., Synthesis, 1997, 949) (8, 0 g, 

5 40,0 mmol) y disulfuro de carbono (3,18 g, 42,0 mmol) 

en DMSO (100 ml) se afiadi6 hidruro de sodio en porcio-

nes (2, 4 g, 60, 0 mmol) . Despu6s de 60 minutos de agita-

ci6n a la temperatura ambiente, la mezcla se calent6 a 

80’C durante 2 horas. Despu6s de este tiempo, la mezcla 

10 de reacci6n se dej6 enfriar a la temperatura ambiente y 

se afiadi6 yoduro de metilo (7,6 g, 54,0 mmol). Despu6s 

de 18 horas se aftadi6 hielo (50 ml) 
y se form6 un pre-

cipitado amarillo que se ais16 por filtraci6n para dar 

el compuesto del titulo como un s6lido gris (7,95 g, 

15 78%). (5H (DMSO-d6) 8,60 (IH, dd, J 1,6, 8,2 Hz), 8,46, 

(1H, dd, J 1,6, 4,6 Hz), 7,35 (1H, dd, J 4,6, 8,2 Hz), 

4,48 (2H, q, J 7 l Hz), 2,71, (3H, s), 1,49 (3H, t, J 

7,1 Hz). 

20 COMPUESTO INTERMEDIO 5 

Acido 2-metilsulfaniltieno[2,3-blpiridina-3-carboxilico 

Una mezcla de Compuesto Intermedio 4 (12, 5 g, 50,0 

mmol) en THF (200 ml) y MeOH (50 ml) se trat6 con solu-

25 ci6n de hidr6xido de sodio (soluci6n al 10% en agua, 50 

ml) y se agit6 a la temperatura ambiente durante 18 h. 

Despu6s de este tiempo, la mezcla de reacci6n se redujo 

a vacio a un tercio de su volumen. Se aftadi6 luego agua 

(50 ml) antes de afiadir HC1 al 10% hasta que se form6 

30 un precipitado blanco. Se filtr6 6ste para dar el com-

puesto del titulo como un s6lido blanco cristalino 

(10.6 g, 95%). 6H (DMSO-d6) 13,50-13,20 (lH br s), 8,55 

(1H, dd, J 1, 2, 8, 2 Hz) , 8, 4 8 (1H, dd, J 1, 3, 4, 5 Hz) , 

7,49 (1H, dd, J 4,6, 8,2 Hz), 3,25 (3H, s). 

35 

COMPUESTO INTERNEDIO 6 
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Acido 2-metanosulfiniltiono[2,3-bjpiridina-3-carboxi-
lico 
Se afiadi6 oxona (14,5 g, 24,0 mmol) disuelta en agua 

(25 ml) a una mezcla agitada rdpidamente de Compuesto 

Intermedio 5 (10, 6 g, 47 mmol) en MeOH (250 ml) . La 

mezcla se agit6 a la temperatura ambiente durante 4 h. 

La mezcla de reaccift se separ6 entre DCM (300 ml) y 

agua (20 0 ml) . La capa orgAnica se sec6 (Na2SO4) Y SG 

concentr6 a vacio para dar el compuesto del titulo como 
un s6lido blanco cristalino (10,0 g, 88%) . 6H (DMSO-d6) 

14,20-13,80 (IH, br s), 8,73 (IH, dd, J 1,7, 8,3 Hz), 

8,69 (IH, T 1,7, 4,6 Hz), 7,61 (1H, dd, J 4,6, 8,3 Hz), 
3,05 (3H, s). 

COMPUESTO INTERMEDIO 7 

Acido 2-[(2-fluoro-4-yodofenil)aminoltieno[2,3-bj-
2iridina-2-carboxilico 

A una soluci6n agitada de 2-fluoro-4-yodoanilina (6,0 

g, 25 mmol) en THF (100 ml) a O’C (bafto de hielo) se 
afla&6 LiHMDS (soiuci6n I,OM en THF, 20,0 ml, 20,0 

mmol) lentamente. La mezcla se dej6 en agitaci6n a la 

temperatura ambiente durante 30 minutos antes de en-

friar a O’C, y se ahadi6 en porciones el Compuesto In-

termedio 6 (2, 00 g, 8, 3 mmol) . La mezcla se agit6 a la 

temperatura ambiente durante 1 hora. Despu6s de este 

tiempo, la mezcla de reacci6n se verti6 en hielo y 

cuando se encontraba a la temperatura ambiente se afta-

di6 &cido’ citrico hasta que se form6 un precipitado. La 

mezcla se filtr6 para dar el compuesto del titulo como 
un s6lido cristalino pardo ciaro (2,9 g, 84%). 6H (DMSO-
d6) 14,00-13,00 (IH, br s), 10,80 (1H, s), 8,36 (1H, dd, 
J 1,3, 8,1 Hz), 8,32 (1H, dd, J, 1,3, 4,8 Hz), 7,84 
(IH, dd, J 1, 8, 10, 1 Hz) , 7, 69 (IH, d, LT 8, 3 Hz) , 7, 54 
(1H, m), 7,42 (IH, dd, J 8 3, 4,8 Hz). 

COMPUESTO INTERNEDIO 8 
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4-Yodo-i-isotiocianato-2-metilbenceno 

A una soluci6n en agitaci6n de 4-yodo-2-metilanilina 

(1,0 g, 4,2 mmol) en DCM (50 ml) se afiadi6 agua (20 ml) 

seguida por tiofosgeno (490 mg, 4,2 mmol). La mezcla de 

reacci6n se agit6 durante una noche antes que se sepa-

raran las capas y la capa orgdnica se sec6 (Na2SO4) y se 

evapor6 a vacio para dar el producto deseado como un 

s6lido pardo (1, 05 g, 89%) - 6H (CDC13) 7, 75 (1H, d, J 

1, 2 Hz) , 7, 62 (IH, dd, J 1, 2, 8, 3 Hz) , 7, 15 (IH, d, J 

10 8,3 Hz), 2,20 (3H, s). 

COMPUESTO INTERMEDIO 9 

2-Cloro-4-yodo-l-isotiocianatobenceno 

15 A una soluci6n agitada de 2-cloro-4-yodoanilina (1,0 g, 

3,9 mmol) en DCM (50 ml) se aftadi6 agua (20 ml) seguida 

por tiofosgeno (476 mg, 4, 1 mmol) . La mezcla de reac-

ci6n se agit6 durante una noche antes que se separan 

las capas y la capa org&nica se sec6 (Na2SO4) y se eva-

20 por6 a vacio para dar el producto deseado como un s6li-

do pardo (1, 0 g, 8 6 %) . 6H (CDC13) 7, 7 9 (1H, d, J 1, 9 

Hz), 7,58 (1H, dd, J 1,9, 8,4 Hz), 6,97 (1H, d, LT 8,4 

Hz). 

25 COMPUESTO INTERMEDIO 10 

tster te-rc-butilico del dcido (2R-)-2-[(j2-[(2-fluoro-4-

yodofenil)amino)tieno[2,3-b]2iridina-3-carbonil)-

amino)metillpirrolidina-l-carboxilico 

30 Se afiadi6 hidrocloruro de 1-(3-dimetilaminopropil)-3-

carbodiimida (13,9 mg, 0,72 mmol) a una soluci6n de 

Compuesto Intermedio 7 (15 0 Mgt 0,36 mmol), I-

hidroxibenzotriazol (98 Mgt 0,72 mmol), N-

metilmorfolina (0,11 MI, 0,99 mmol) (R) -2-
y 

35 (aminometil)-l-BOC-pirrolidina (144 mg, 0,72 mmol) en 

N,N-dimetilformamida (5 ml). La mezcla de reacci6n se 

agit6 a t.a. durante 20 h, y se verti6 luego en EtOAc 

(25 mi). La soluci6n orginica se lav6 con salmuera sa-
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turada (3 x 25 ml), se sec6 (Na2SO4), se filtr6 y se 

concentr6 a vacio para dar un s6lido pardo. El producto 

bruto se someti6 a cromatografla en columna (SiO2, 4:1 

hexanos/EtOAc) para dar el compuesto del titulo, que se 

5 evapor6 en 6ter para dar una espuma dura (135 mg, 63%). 

6H (CDC13) 11,67 (1H, s), 8,35-8,33 (2 H, m) , 8, 0 4 (1 H, 

br s), 7,54-7,43 (3H, m), 7,32-7,30 (IH, m), 4,19 (IH, 

m), 3,82-3,78 (1H, m), 3,53-3,35 (3H, m), 2,18-1,86 

OH, m), 1,78 (IR, m), 1,45 (9H, s). 

10; 

COMPUESTO INTERMDIO 11 

tster tere-butilico del dcido (2S)-2-[(j2-[(2-fluoro-4-

yodofenil)aminojtieno[2,3-b]]Riridina-3-carbonil)-

15 amino)-metillpirrolidina-l-carboxilico 

Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,78 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
20 mmol) y (S)-2-(aminometil)-l-BOC-pirrolidina (144 mg, 

0,72 mmol, por el m6todo del Compuesto Intermedio 10. 

El compuesto del titulo se evapor6 en 6ter para dar una 
espuma incolora dura (139 mg, 64%). 6,4 (CDC1.3) 11,67 

(IH, s), 8,35-8,33 (2H, m), 8,04 (1H, br s), 7,54-7,43 

25 (3H, m), 7,32-7,30 (IH, m), 4,19 (1H, m), 3,82-3,78 

OR (1H, m), 3,53-3,35 (3H, m), 2,18-1,86 (3H, m), 1,78 

(1H, m), 1,45 (9H, s). 

COMPUESTO INTERNEDIO 12 
30 

Acido (2-cloropiridin-3-il)ac6tico 

Se calent6 a reflujo 2-cloro-3-(cianometil)piridina 
(D.H. Bremner et al., Synthesis, 1997, 949) (10, 3 g, 

67, 1 mmol) en HC1 concentrado (100 ml) durante 3 h. La 

35 mezcla de reacci6n se concentr6 a vaclo y el residuo se 
suspendi6 en agua. El s6lido blanco se recristaliz6 por 
filtraci6n y se lav6 con agua, despu6s de lo cual se 

sec6 a vaclo proporcionando el producto requerido 
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(11, 15 g) - 611 (DMSO-d6) 12, 60 (1H, br s) , 8, 32 (1H, dd, 

LT 4,7, 1, 9 Hz) , 7, 86 (1H, dd, J 7, 5, 1, 9 Hz) , 7, 40 (1H, 

dd, J 7, 5, 4, 7 Hz) , 3, 75 (2H, s) , LCMS (ES+) RT 1, 85 mi-

nutos, 174 (M+H)+. 

COMPUESTO INTERMEDIO 13 

tster metilico del Acido (2-cloropiridin-3-il)ac6tico 

A una suspensi6n del Compuesto Intermedio 12 (3,88 g, 

10? 22,6 mmol) en metanol se afiadi6 cloruro de acetilo (1,8 

ml, 24,9 mmol) y la mezcla se calent6 a 70’C durante 18 

horas. Se eliminaron los disolventes a vaclo para dar 

el compuesto dell titulo como un aceite pardo claro 

(4,63 g, cuantitativo). 6H (DMSO-dr,) 8,35 (1H, dd, J 

15 4, 7, 1, 9 Hz) , 7, 88 (IH, dd, LT 8, 5, 1, 9 Hz) , 7, 43 (IH, 

dd, J 8,5, 4,7 Hz), 3,80 (2H, s), 3,65 (3H, s), LCMS 

(ES+) RT 2,40 minutos, 186 (M+H)+. 

COMPUESTO INTERMEDIO 14 

20 

tster metilico del Acido 2-[(2-fluoro-4-yodofenil)-

amino]tieno[2,3-b]2iridina-3-carboxilico 

A una soluci6n del Compuesto Intermedio 13 (4,1 g, 22,1 

mmol) y Compuesto Intermedio 1 (6,16 g, 22,1 mmol) en 

25 DMSO seco bajo nitr6geno se aftadi6 hidruro de sodio 

(1,05 g, 24,3 mmol, dispersi6n al 60% en peso en aceite 

mineral) . La mezcia se agit6 a la temperatura ambiente 

durante 15 minutos y se calent6 luego a 90*C durante 3 

horas. Se enfri6 la mezcla de reacci6n, y se verti6 

30 luego sobr"e agua con hielo (200 ml). La fase acuosa se 

extrajo con EtOAc (3 x 200 ml), se lavaron los extrac-
tos orgAnicos combinados con salmuera, se secaron 

(MgSO4), se filtraron y se eliminaron los disolventes a 

vaclo. El s6lido amarillo pegajoso se tritur6 con eta-

35 nol para dar un s6lido amarillo fino que se recogi6 por 
filtraci6n, se lav6 con dietil-6ter y se sec6 bajo suc-
ci6n para dar el compuesto del titulo como un s6lido 

amarillo pAlIdo (1,73 g). 5H (DMSO-d6) 10,30 (IH, s), 
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8,36-8,31 (2H, m), 7,87 (1H, dd, LT 1,9, 10,0 Hz), 7,70 

(11i, d, , J 6, 6 Hz) , 7, 51 (1H, t, LT 8, 5 Hz) , 7, 42 (1H, 

dd, J 5, 7, 8, 1 Hz) , 3, 94 OH, s) , LCMS (ES+) RT 4, 00 mi-

nutos, 429 (M+H)+-

COMPUESTO INTERMEDIO 15 

2-(2-Cloro]Liridin-3-il)-N-metoxi-N-metilacetamida 

El Compuesto Intermedio 12 (500 mg, 2,9 mmol) en diclo-

10: roetano (20 ml) con N, 0-dimetilhidroxi lamina (300 mg, 

3,04 mmol), EDC (583 mg, 3,04 mmol) y N-metil-morfolina 

(0,98 ml, 8,70 mmol) se agitaron a t.a. durante 18 h. 

La mezcla de reacci6n se lav6 con HC1 2M, y la fase or-

g6nica se sec6 (sulfato de magnesio) y se concentr6 a 

15 vaclo. La cromatografia (Si02; 1:1 acetato de etilo:DCM) 

proporcion6 el compuesto del titulo (320 mg) como un 

s6lido blanco. 6H (DMSO-d6) 8,31 (1H, dd, J 4,7, 1,9 

H z) , 7, 8 1 (1 H, dd, J 7, 5, 1, 9 H z) , 7, 4 0 (1 H, dd, LT 7, 5, 

4,7 Hz), 3,93 (2H, s), 3,76 (3H, s), 3,15 (3H, s), LCMS 

20 (ES+) RT 2,22 minutos, 215/217 (M+H)+. 

COMPUESTO INTERMEDIO 16 

2-(2-Cloro-l-oxipiridin-3-il)-N-metoxi-N-metilacetamida 

25 El Compuesto Intermedio 15 (270 mg, 1,25 mmoi) se di-

solvi6 en DCM (5 ml) y se trat6 con mCPBA (324 mg, 1,88 

mmol). Despu6s de agitar a t.a. durante 3 dias, la mez-

cla de reacci6n se verti6 directamente en una columna 

flash y se cromatografi6 (Si02; acetato de.etilo -4 5% 

30 metanol en acetato de etilo), proporcionando el produc-

:,,to requerido (265 mg), como un s6lido blanco. 6H (DMSO-

d6) 8,39 (1H, dd, J 5,4, 2,5 Hz), 7,37-7,35 (2H, m), 

3,98 (2H, s), 3,76 (3H, s), 3,15 (3H, s), LCMS(ES+) RT 

11,81 minutos, 231/233 (M+H)+. 



W02007/088345 PCT/GB2007/000310 

9 

0 

-35-

EJEMPLO 1 

2-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-b]piridina-3-

carboxilato de etilo 

5? Se afiadi6 en porciones hidruro de sodio (G50 mg de una 

dispersi6n al 60% en aceite mineral, 16,2 mmol) durante 
10 min a una mezcla del Compuesto Intermedio 1 (3,75 g, 

13,5 mmol) y (2-cloropiridin-3-il)acetato de etilo 

(D.H. Bremner et al., Synthesis, 1997, 949) (2, 7 g, 

IV 13,5 mmol) en DMSO (25 ml) . Cuando hubo cesado el des-

prendimiento de gas, la mezcla se calent6 a 70’C duran-

te 3 h y se dej6 luego a t.a. durante una noche. Se 

afiadi6 agua (150 ml) y se decant6 el liquido del s6lido 

resultante. La masa s6lida se trat6 con etanol (40 ml) 

15 para dar una suspensi6n fina de color blanco que se se-

par6 por filtraci6n, se lav6 con etanol (10 ml) y 6ter 

(2 x 15 ml) y se sec6 a vacio a 40*C para dar el com-

puesto del titulo como un s6lido blanco (2,90 g, 48%) 

6H (DMSO-d6) 10,40 (IH, s), 8,40-8,30 (2H, m), 7,85 (1H, 

20 dd, J 1,9, 10,1 Hz), 7,70 (1H, d, J 8,5 Hz), 7,55-7,49 

(1 H, m) , 7, 4 3 (1 H, dd, J 4, 9, 8, 0 H z) , 4, 4 3 (2 H, q, J 

7, 9 Hz) , 1, 4 1 (3H, t, J 7 , 9 Hz) , LCMS (ES+) RT 5, 2 7 mi-

nutos, 443 (M+H)+. 

25 ’ EJEMPLO 2 

2-[(2-Fluoro-4-yodofenil)amino]-N-metiltieno[2,3-

,blpiridina-3-carboxamida 

Se aftadi6 t rime ti laluminio (1, 5 ml de una soluci6n 2M 

30 en hexano, 3, 0 mmol) a una soluci6n de metilamina (1, 5 

ml de una soluci6n 2M en THF, 3, 0 mmol) en tolueno (5 

ml) . Despu6s de 5 min, se afiadi6 el Ejemplo 1 (250 mg, 

0, 60 mmol) y la mezcla se calent6 a 1001C durante 4 h. 

Despu6s de enfriar, la mezcla de reacci6n se extinguio’ 

35 con soluci6n saturada de cloruro de amonio (75 ml) y 

:HC1 (10 ml, 2M) y se extrajo luego con EtOAc (80 ml) 

La fase orgAnica se sec6 (Na2SO4) y se concentr6 a vaclo 

?para dar un s6lido. La trituraci6n con 6ter (30 ml) y 
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filtraci6n dieron el compuesto del titulo como un s6li-
do blanquecino (138 mg, 57%) . 51, (CDC13) 11, 13 (IH, br 

s) , 8, 25 (IH, dd, J 1, 4, 4, 7 Hz) , 7, 8 0 (1H, dd, J 1, 4, 

8,2 Hz), 7,46-7,42 (2H, m), 7,33 (1H, dd, LT 8 3, 8,3 

Hz), 7,21 (IH, dd, J 4,7, 8,2 Hz), 5,82 (1H, br s), 

3, 00 (3H, d, J 4, 8 Hz) , LCMS (ES-) RT 3, 63 minutos, 426 

(M-H) 

EJEMPLO 3 

10 

2-[(2-Fluoro-4-yodofenil)amino]-NN-dimetiltieno[2,3-: 

b]]2iridina-3-carboxamida. 

se prepar6 a partir del Ejemplo 1 (100 mg, 0,23 mmoi) y 

dimetilamina (0,35 ml de una soluci6n 2,OM en THF, 0,7 

15 mmol) por el m6todo del Ejemplo 2. El compuesto del ti-

tulo se obtuvo como un s6lido blanco (21 mg, 20%) . 5H 

(DMSO-d6) 9,12 (1H, s), 8,35 (1H, dd, J 1,6, 4,7 Hz), 

7, 77 (IH, dd, J 1, 6, 8, 1 Hz) , 7, 67 (1H, dd, LT 1, 9, 10, 6 

Hz), 7,48 (IH, dd, J 1,1, 1,9 Hz), 7,35 (1H, dd, J 4,7, 

20, 8, 0 Hz) , 7, 15-7, 10 (IH, M) , 2, 87 (6H, s) , LCMS (ES+) RT 

3,29 minutos, 442 (M+H)+. 

EJEMPLO 4 

25 N-(2-Flu,)ro-4-yodofenil)-3-(morfolin-4-ilcarbonil)-

tieno[2,3-bll2iridin-2-amina 

Se prepar6 a partir del Ejemplo 1 (250 mg, 0,60 mmol) y 

morfolina (0,26 ml, 3 mmol) por el m6todo del Ejemplo 

2. Se obtuvo el compuesto del titulo como un s6lido 

30 blanco (215 mg, 78%). 6H (DMSO-d6) 9,22 (1H, br s), 8,34 

(1H, dd, J 1, 4, 4, 6 Hz) , 7, 81 (1H, dd, J 1, 4, 8, 0 Hz), 

7,68 (1H, dd, J 1,9, 10,5 Hz), 7,50-7,46 (1H, m), 7,35 

(1H, dd, J 4, 6, 8, 0 Hz) , 7,13 (IH, dd, J 8, 6, 8, 6 Hz), 

3,54-3,48 (4H, m), 3,43-3,39 (4H, m), LCMS (ES+) RT 3,17 

35 minutos, 484 (M+H)+. 
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EJEMPLO 5 

N-(2-Fluoro-4-yodofenil)-3-[(4-metil2?iL)erazin-l-il)-

carbonil]tieno[2,3-blpiridin-2-amina 

Se afiadi6 trimetilaluminio (1, 5 ml de una soluci6n 2M 

en hexano, 3,0 mmol) a una soluci6n de 1-

metilpiperazina (0,333 ml, 3,0 mmol) en tolueno (5 ml). 

Despu6s de 10 min, se afladieron el Ejemplo 1 (250 mg, 

0, 60 mmol) y tolueno (2 ml) y la mezcla se calent6 a 

900C durante 6 h. Despu6s de enfriar, se extingui6 la 

mezcla con NaOH (50 ml, IM) y se extrajo con EtOAc (50 

ml m&s 25 ml). Los extractos orginicos combinados se 

lavaron con salmuera saturada (50 ml), se secaron 

(Na2SO4) y se concentraron a vacio para dar un s6lido 

amarillo. La trituraci6n con hexano/6ter (10:1, 30 ml) 

y filtraci6n dieron el compuesto del titulo como un s6-

lido ama rillo pcilido (245 mg, 87%). 5H (DMSO-d6) 9,13 

(1H, br s) , 8, 37 (1H, br d, J 4, 4 Hz) , 7, 7 9 (1H, br d, 

* 7, 8 Hz) , 7, 67 (IH, br d, J 10, 4 Hz) , 7, 47 (IH, br d, 

* 8,4 Hz), 7,37 (11-1, dd, J 4,7, 8,1 Hz), 7,10 (1H, 

m), 3,30 (4H, br s), 2,21 (4H, br s), 2,14 (3H, s), 

LCMS (ES) RT 2,09 minutos, 497 (M+H)+. 

EJEMPLO 6 

25? 

2-[(4-Bromo-2-fluarofenil)amino]-N-(2,3-dihidroxi-

propil)tieno[2,3-b]piridina-3-carboxamida 

Se aftadi6 trimetilaluminio (0, 95 ml de una soluci6n 2M 

en hexano, 1,90 mmol) a una soluci6n de 2,2-dimetil-

30 1,3-dioxolano-4-metanamina (249 mg, 1,9 mmol) en tolue-

no (4 ml). Despu6s de 2 minutos, se afiadi6 el Compuesto 

Intermedio 2 (150 mg, 0,38 mmol) y la mezcla se calent6 

a 901C durante 4 h. Despu6s de enfriar, la mezcla de 

reacci6n se extingui6 con soluci6n saturada de cloruro 

35 de amonio (5 ml) y HC1 (5 ml, 2M) , se agit6, y se ex-

trajo luego con EtOAc (2 x 25 ml) y DCM (25 ml). Se se-

c6 la fase org6nica (Na2SO4) y se concentr6 a vacio para 

dar un s6lido. La trituraci6n con 6ter/hexano (1:3, 10 
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ml) y filtraci6n dieron el compuesto del titulo como un 

s6lido blanco (95 mg, 57%) . 6H (DMSO-d6) 10, 64 (IH, br 

s), 8,36 (111, dd, J 1,4, 4,7 Hz), 8,20 (1H, dd, J 1,4, 

8,2 Hz), 7,89 (IH, dd, J 8,8, 8,8 Hz), 7,69 (1H, dd, J 

5 2,1, 10,6 Hz), 7,58 (IH, dd, LT 8, 8, 8, 8 Hz) , 7, 48-7, 41 

(2H, m) , 4, 8 6 (1H, d, J 5, 0 Hz) , 4, 64 (1H, t, J 5, 7 

Hz), 3, 72-3, 66 (1H, m) , 3,52-3,36 (3H, m), 3,31-3,22 

(IH, m), LCMS (ES+) RT 2,80 minutos, 440 (M (7’Br) +H) +. 

10 EJEMPLO 7 

2-[(2-Fluoro-4-yodofenil)aminol-N-(2,3-dihidroxi-

ropil)tieno[2,3-b]piridina-3-carboxAmida 

Se prepar6 a partir del Ejemplo 1 (150 mg, 0,34 mmol) y 

15? 2,2-dimetil-1,3-dioxolano-4-metanamina (0,14 ml, 1,0 

mmol) por el m6todo del Ejemplo 6. Se obtuvo el compu-

esto del titulo como un s6lido amarillo pAlido (94 mg, 

57%). 511 (DMSQ-d6) 10,68 (IH, s), 8,36-8,35 (IH, m), 

8,20 (IH, dd, J 1,2, 8,2 Hz), 7,90-7,87 (1H, m), 7,76 

20 (1H, dd, J 1,7, 10,4 Hz), 7,62-7,59 (1H, m), 7,45-7,40 

(2H, m) , 4, 8 6 (1H, d, J 5, 0 Hz) , 4, 64 (1H, t, J 5, 7 

Hz), 3,72-3,64 (IH, m), 3,51-3,41 (3H, m), 3,40-3,34 

(1H, m), LCMS (ES+) RT 2,91 minutos, 488 (M+H)+. 

25 EJEMPLO 8 

2-[(2-Fluoro-4-yodofenil)amino]tieno[2,3-b]piridina-3-

carboxilato-7-6xido de etilo 

Se prepar6 a partir del Compuesto Intermedio 1 (2,38 g, 

30 8,58 mmol) y (2-cloro-i-oxidopiridin-3-il)acetato de 

etilo (D.H. Bremner, et al., Synthesis, 1997, 949) 

(1,85 g, 8,58 mmol) por el m6todo del Ejemplo 1. Se ob-
tuvo el compuesto del titulo como un 961ido amarillo 

pcAlido (3, 10 g, 7 9%) . 51j (DMSO-d6) 10, 31 (IH, br s) , 

35 8,20 (1H, d, J 5,9 Hz), 7,94 (1H, d, J 7,8 Hz), 7,89 

(1H, dd, J 1,8, 10,0 Hz), 7,72 (IH, d, J 8,4 Hz), 7,55-

7,46 (2H, m), 4,41 (2H, q, J 8,4 Hz), 1,40 (3H, t, J 

7,1 Hz), LCMS (ES) RT 3,44 minutos, 459 (M+H)+. 
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EJEMPLO 9 

N-2,3-I)ihidroxipropil)-2-[(2-fluoro-4-yodofenil)amino]-
5 tieno[2,3-b]2iridina-3-carboxamida-7-6xido 

Se prepar6 a partir del Ejemplo 8 (200 mg, 0,43 mmol) y 
2,2-dimetil-1,3-dioxolano-4-metanamina (0,18 ml, 1,3 
mmol) por el m6todo del Ejemplo 6. Se obtuvo el com-

puesto del titulo como un s6lido blanco mg, 15%). 611 

10 (DMSO-d6) 10,60 (1H, s), 8,22 (11-1, m), 7,90 (1H, s), 

7,84-7,76 (2H, m), 7,64-7,60 (1H, m), 7,45-7,40 (2H, 
m) , 4,78 (11-1, d, J 4, 9 Hz) , 4, 64 (IR, t, J 5, 6 Hz), 

3,70-3,60 (1H, m), 3,50-3,15 (4H, m),.LCMS (ES) RT 2,37 
minutos, 502 (M-H)-. 

15? 
EJEMPLO 10 

2-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-bjpiridina-3-
carbonitrilo 

2 0 A una soluci6n de (2-cloropiridin-3-il)acetonitrilo 
(D.H. Bremner et al., Synthesis, 1997, 949) (700 mg, 

4,59 mmol) y Compuesto Intermedio 1 (1,28 g, 4,60 mmol) 
en DMSO seco (15 ml) se afiadi6 hidruro de sodio (202 

mg, 60% en aceite mineral, 5, 06 mmol) . La mezcla se 

25 agit6 a la temperatura ambiente durante 15 minutos an-

tes de calentarla a 90*C durante 4 horas. La mezcla de 

reacci6n se verti6 en agua (80 ml) y el s6lido precipi-
tado se filtr6 y se lav6 con agua/etanol (mezcla 2:1, 

50 ml) seguido por dietil-6ter/hexano (mezcla 1:1, 20 

30 ml) . El s6lido se sec6 en un horno de vacio y se re-

cristaliz6 en etanol/agua para proporcionar el compues-
to del titulo como un s6lido pardo claro. (800 mg, 

45%). 61j (DMSO-d6) 10,40 (1H, s), 8,37 (IH, dd, J 1,3, 

4,6 Hz), 7,83-7,81 (2H, M), 7,64 (1H, d, j 

35 8, 3 Hz) , 7, 4 4 . (1H, dd, J 4, 7, 8, 0 Hz) , 7, 33 (IH, dd, J 

8,3, 8,3 Hz), LCMS RT 3,08 minutos, (ES-) 394 (M-H)-, 

(ES+) 396 (M+H)+. 
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EJEMPLO 11 

Amida del dcido 2-[(2-fluoro-4-yodofenil)amino]tieno-

[2,3-blpiridina-3-Acido carboxilico 

5 Una soluci6n del Ejemplo 1 (250 mg, 0,56 mmol) en eta-

nol (5 ml) se afiadi6 a amoniaco liquido (15 ml) y la 

mezcla se calent6 en un aparato Parr a 951C y a 800 psi 

(54,4 atm) durante 18 horas. Las materias voldtiles se 

eliminaron a vacio para dar un residuo aceitoso pardo. 

10 La trituraci6n repetida con etanol y DCM proporcion6 el 

compuesto del titulo como un s6lido blarico (18 mg) 6H 

(DMSO-d6) 1.1, 2 0 (1H, bs) , 8, 3 4 (1H, d, j 3 , 4 Hz) , 8, 2 0 

(1 H, dd, J 8, 2, 1, 3 H Z) , 7, 7 6 (1 H, dd, J 10, 4, 1, 8 H z) , 

7, 62 (1H, d, j 8, 2 Hz) , 7, 57 (2H, br s) , 7, 49-7, 39 (2H, 
15 m), LCMS (ES+) RT 3,11 minutos, 412 (M+H)+. 

EJEMPLO 12 

[2-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-bjpiridin-3-

20 il](pirrolidin-l-il)metanona 

Preparada a partir del Ejemplo 1 (250 mg, 0, 60 mmol) y 

pirrolidina (0,25 ml, 3 mmol) por el m6todo del Ejemplo 
2. Se obtuvo el compuesto del titulo como un s6lido 

amarillo pdlido (136 mg, 51%). 5H (DMSO-d6) 9,21 (1H, br 

25 s) , 8, 35 (1H, dd, J 1, 6, 4, 7 Hz) , 7, 81 (IH, dd, J 1, 6, 

8,1 Hz), 7, 67 (1H, dd, J 1, 9, 10, 5 Hz) , 7, 50-7, 46 (IR, 

m), 7,35 (IH, dd, J 4, 7, 8, 1 Hz) , 7, 13 (1H, dd, J 8, 6, 

8, 6 Hz) , 3,32-3,30 (4H, m), 1,78-1,73 (4H, m), LCMS 
(ES"*) RT 3,32 minutos, 468 (M+H)+. 

30 
EJEMPLO 13 

(3-Midroxipropil)amida del 4cido 2-[(2-fluoro-4-yodo-

fenil)amino]tieno[2,3-b]piridina-3-carboxilico 

35 Se disolvi6 el Ejemplo 1 (500 mg, 1,13 nunol) en tolueno 
seco (6 ml) bajo nitr6geno. Se afiadi6 a esta soluci6n 
trimetilaluminio (2,B3 ml de una soluci6n 2M en hexano, 
5,66 mmol) durante 5 minutos. Despu6s de 10 minutos, se 
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afladi6 una soluci6n del Compuesto Tntermedio 3 (1,07 g, 

5, 66 mmol) en tolueno seco (5 ml) y la mezcla de reac-

ci6n se calent6 a 1001C durante 6 horas. Se dej6 en-

friar la mezcla de reacci6n a la temperatura ambiente y 

se trat6 con HC1 2M (10 ml) y agua (30 ml) . La mezcla 

se extrajo con acetato de etilo (3 x 50 ml), se secaron 

luego las fases orgAnicas sobre Na2SO4 Y se filtraron, 

despu6s de lo cual se eliminaron los disolventes a va-

clo. El residuo bruto se disolvi6 en metanol (30 ml) , 

se trat6 con HC1 2M (20 ml) y se agit6 a la temperatura 

ambiente durante 18 horas. La mezcla se concentr6 a va-

clo, se trat6 con NaOH 2M (20 ml) y se extrajo con ace-

tato de etilo (3 x 50 ml). Las fases orgAnicas se seca-

ron sobre Na2SO4, se filtraron, y se eliminaron las ma-

terias volAtiles a vaclo. El s6lido residual se tritur6 

con dietil-6ter (10 ml) y se sec6 en un horno de vaclo 

para dar el compuesto del titulo como un s6lido amari-

llo pdlido (100 mg, 19%) . 5H (DMSO-dr,) 10, 75 (1H, br s) , 

8, 35 (IH, m) , 8, 17 (1H, d, J 7, 9 Hz) , 8, 0 1 (IH, br s) , 

7,75 (1H, d, J 10,1 Hz), 7,59 (IH, d, J 8,1 Hz), 7,44-

7,41 (2H, m), 4,55 (1H, t, J 5,1 Hz), 3,54-3,48 (2H, 

m), 3,41-3,34 (2H, m), 1,75-1,67 (2H, m), LCMS (FS+) RT 

3,22 minutos, 472 (M+H)+. 

EJENPLO 14 

(2(S),3-Dihidroxipropil)amida del cicido 2-[(2-fluoro-4-

.yodofenil)amino]tieno[2,3-bjpiridina-3-carboxilico 
Preparada a partir del Ejemplo 1 (1,0 g, 2,26 mmol) y 

(S)-(2,2-dimetil-1,3-dioxolan-4-il)metilamina (1,48 g, 
11,3 mmol) por el m6todo del Ejemplo 6. Se obtuvo el 

compuesto del titulo como un s6lido blanco (425 mg, 
39%). 5H (DMSO-d6) 10,67 (1H, bs), 8, 3 6 (1 H, d, j 3, 8 

Hz), 8,20 (1H, d, J 8,5 Hz), 7,88 (1H, bs), 7,76 (1H, 
d, LT 10, 5 Hz) , 7, 61 (IH, d, LT 8, 5 Hz), 7,46-7,40 (2H, 

m), 4,86 (1H, d, J 5,0 Hz), 4,64 (1H, t, J 5, 7 Hz) , 

3,72-3,67 (IH, m), 3,52-3,38 (3H, m), 3, 30-3, 22 (1H, 

M), LCMS (ES+) RT 2,91 minutos, 488 (M+H)+. 
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,w--rw%Am,r r% I r-

(2(R),3-Dihidroxipropil)amida del Acido 2-[(2-fluoro-4-

ygdofenil)aminoltieno[2,3-blpiridina-3-carboxilico 

Preparada a partir del Ejemplo 1 (500 mg, 1,13 mmol) y 

(R)-(2,2-dimetil-1,3-dioxolan-4-il)metilamina (655 g, 

4,52 mmol) por el m6tod.o del Ejemplo 6. Se obtuvo el 

compuesto del titulo como un s6lido blanco (100 mg, 

18%). 6H (DMSO-d6) 10,67 (1H, bs), 8, 3 6 (1 H, d, J 3, 8 

Hz) , 8, 2 0 (IH, d, T 8, 5 Hz) , 7, 8 8 (IH, bs), 7,76 (1H, 

d, J 10,5 Hz) , 7, 61 (IH, d, J 8,5 Hz), 7,46-7,40 (2H, 

m), 4,86 (1H, d, J 5,0 Hz), 4,64 (1H, t, J 5, 7 Hz), 

3,72-3,67 (1H, m), 3,52-3,38 (3H, m) , 3, 30-3, 22 (1H, 

m), LCMS (ES’) RT 2,91 minutos, 488 (M+H)+. 

EJEMPLO 16 

Metilamida del Acido 2- [ (4-bromo-2-fluorofenil) aminol-

tieno[2,3-b]piridina-3-carboxilico 

Preparada a partir del Compuesto Intermedio 2 (150 mg, 

0,38 mmol) y una soluci6n 2M de metilamina en THF (0,95 

ml, 1,9 mmol) por el m6todo del Ejemplo 2. Se obtuvo el 

compuesto del titulo como un s6lido blanco (125 mg, 

87%). 6H (DMSO-d6) 10,83 (1H, bs), 8,35 (IH, dd, J 1,4, 

4, 6 Hz) , 8, 18 (1H, dd, J 1, 4, 8, 2 Hz) , 7, 92 (1H, bs) , 

7,69 (IH, dd, J 2,1, 10,6 Hz), 7,59 (IH, dd, J 8,8, 8,8 

Hz), 7,48-7,43 (1H, m), 7,42 (1H, dd, J 8,2, 4,6 Hz), 

2, 83 (3H, d, J 4, 5 Hz) , LCMS (ES+) RT 3, 45 minutos, 

380/382 [Br 7 
9/Br8l] (M+H) +. 

EJEMPLO 17 

tster etilico del Acido 2-((4-yodofenil)amino]tieno-

35 [2,3-b]piridina-3-carboxilico 

Se prepar6 a partir de (2-cloropiridin-3-il)acetato de 

etilo (D.H. Bremner et al., Synthesis, 1997, 949) (750 

mg, 3,8 mmol) e isotiocianato de 4-yodofenilo (1,0 g, 
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3, 8 mmol) por el m6todo del Ejemplo 1. Se obtuvo el 

compuesto ’del titulo como un s6lido blanquecino (800 

(800 mg, 50%) . 5H (DMSO-d6) 10, 34 (1H, br s) , 8, 33-8, 30 

(2H, m) , 7,79 (2H, dt, J 2,0, 6,7 Hz), 7,43-7,31 (3H, 

5 m) , 4, 40 (2H, q, J 7,1 Hz), 1,40 (3H, t, J 7;1 Hz), 

LCMS (ES+) RT 4,31 minutos, 425 (M+H)+. 

EJEWLO 18 

10 2-[(4-Yodo-2-metilfenil)aminoltieno(2,3-bI Liridina-3-

carbonitrilo 

A una soluci6n agitada del Compuesto Intermedio 8 (429 

Mgt 3,28 mmol) y (2-cloropiridin-3-il)acetonitrilo 

(D.H. Bremner et al., Synthesis, 1997, 949) (500 mg, 

15: 3,28 mmol) en DMSO (20 ml) se afiadi6 hidruro de sodio 

(164 mg, 4,1 mmol). Cuando hubo cesado el desprendi-

miento de gases, la mezcla de reacci6n se calent6 du-

rante 3 horas a 80’C. Pasado este tiempo, la mezcla de 

reacci6n se verti6 en hielo y se extrajo en DCM (2 x 50 

20 ml). Se secaron los componentes orgcinicos (Na2SO4) y se 

evaporaron luego a vacio para dar un residuo pardo. La 

cromatografla en columna (Si02, 5:1 hexano:EtOAc) dio el 

compuesto del t1tulo como un polvo amarillo (198 mg, 

15%) . bn (DMSO-dG) 10, 11 (1H, s) , 8, 29 (IH, dd, J 1, 5, 

25 4,7 Hz) , 7, 75 (2H, m) , 7, 63 (1H, dd, J 1, 7, 8, 1 Hz) , 

7,39 (1H, dd, J 8, 1, 4, 8 Hz) , 7, 19 (IH, d, J 8, 3 Hz) , 

2,24 (3H, s), LCMS (ES+) RT 3,68 minutos, 392 (M+H)+. 

EJEMPLO 19 

30 

2-[(4-Bromo-2-fluorofenil)amino]tieno(2,3-blpiridina-3-

’carbonitrilo 

4-Bromo-2-fluoro-l-isotiocianatobenceno (250 mg, 1,08 

mmol) y (2-cloropiridin-3-il)acetonitrilo (D.H. Bremner 

35 et al., Synthesis, 1997, 949) (165 mg, 1,08 mmol) se 

agitaron en DMSO (20 ml) y se afiadi6 en porciones 

bidrurc de sodio (52 mg, 1,3 mmol). Despu6s que hubo 

finalizado el desprendimiento de gases, la mezcla de 
i 
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reaccion se calent6 durante 4 horas a 800C. Pasado e5te 

tiempo, la mezcla de reacci6n se aftadi6 a hielo (50 mi) 

y se form6 un precipitado. Se filtr6 6ste y se purific6 

par HPLC preparativa (pH 10, 2-3 min) para dar el com-

5 puesto del titulo como un polvo blanco ((30 mg, 9%). 5H 

(DMSO-d6) 10, 45 (IHr s) , 8, 31 (1H, d, J 3, 9 Hz) , 7, ?5 

(2H, m), 7,51-7,38 (3H, m), LCMS (ES") RT 3,49 minutos, 

350 (M+H)+. 

10? EJEMPLO 20 

2-[(2-Cloro-4-yodofenil)aminoltieno[2,3-blpiridina-3-
carbonitrilo 
El Compuesto Intermedio 9 (300 mg, 1, 01 mmol) y (2-

15 cloropiridin-3-il)acetonitrilo (D.H. Bremner et al., 
Synthesis, 1997, 949) (165 mg, 1,01 mmol) se agitaron 

juntos en DMSO (20 ml) y se aftadi6 en porciones hidruro 
de sodio (48 mg, 1, 21 mmol) . Despu6s que se hubo com-

pletado el desprendimiento de gases, la mezcla de reac-
20 ci6n se calent6 durante 4 h a 80*C. Pasado este tiempo, 

la mezcla de reacci6n se afiadi6 a hielo (50 ml) y se 

extrajo luego en DCM (2 x 50 ml) , que se sec6 (Na2SO4) Y 

se evapor6 a vaclo para dar un residua amarillo. Este 

residuo se someti6 a cromatografia en columna (Si02, 1:4 
25 EtOAc:hexano) para proporcionar el compues to del titulo 

como un polvo amarillo (118 mg, 28%). 6H (DMSO-d6) 10,38 

(1H, s), 8,35 (IH, dd, J 1,5, 4,8 Hz), 8,00 (1H, d, J 

1,9 Hz), 7,80 (2H, m), 7,42 (1H, dd, J 8,0, 4,8 Hz), 

7,35 (IH, d, J 8,3 Hz), LCMS (ES*) RT 3,70 minutos, 412 

30 (M+H) -". 

EJEMPLO 21 

(2-Amino-2-metilpropil)amida del cAcido 2-[(2-fluoro-4-

35 ::yodofenil)aminojtieno[2,3-bjpiridina-3-carboxilico 

Se afladi6 trimetilaluminio (2,85 ml de una soluci6n 2M 

en hexano, 5,7 mmol) a una soluci6n de 1,2-diamino-2-

metilpropano (498 mg, 5,7 mmol) en tolueno (5 ml). Des-
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pu6s de 10 minutos se afiadi6 el Ejemplo 1 (500 mg, 1,13 
mmol) y la mezcla se calent6 a 100’C durante 4 h. Des-
pu6s de enfriar, la mezcla de reacci 6n se extingui6 con 
solucift de hidr6xido de sodio al 10% (75 ml) y se ex-

5 trajo con EtOAc (100 ml) . La fase orginica se sec6 
(Na2SO4) y se concentr6 a vacio pa’ra dar un s6lido. La 
trituraci6n con hexanos (30 ml) y filtraci6n dieron el 
compuesto del titulo como un s6lido amarillo (248 mg, 
45%). 6H (DMSO-d6) 10,72 (IH, m), 8,43 (IH, dd, J 1,7, 

10:: 8, 0 Hz) , 7, 84 (1H, dd, J 1, 7, 4, 7 Hz) , 7, 80-7, 40 (2H, 
s), 7,46-7,35 (2H, m), 7,21 (1H, m), 7,00 (IH, dd, J 
4,7, 8,0 Hz), 3,40 (2H, d, J 5,7 Hz), 1,25 (6H, s), 
LCMS (FS+.) RT 2,23 minutos, 501 (M+H)+. 

EJEMPLO 22 

((4R)-2,2-Dimetil::[l,_3-]dioxolan-4-ilmetoxilamida del 
&cido 2-[(2-fluoro-4-yodofenil)aminoltieno[2,3-blpiri.-

dina-3-carboxilico 

20 Se afiadi6 hidrocloruro de 1-(3-dimetilaminopropil)-3-

carbodiimida (131 mg, 0,68 mmol) a una soluci6n del 
Compuesto Intermedio 7 (142 mg, 0,34 mmol), 1-
hidroxibenzotriazol (93 m9r 0,68 mmol), N-
metilmorfolina (0,10 ml, 0,94 mmol) y (4R)-2,2-dimetil-

25 (1,3-]dioxolan-4-ilmetoxilamina (documento 
wo 

02/006213) (101 mg, 0,68 mmol) en N,N-dimetilformamida 
(5 ml) . La mezcla de reacci6n se agit6 a t.a. durante 
20 h, y se verti6 luego en EtOAc (25 ml) . La soluci6n 
org&nica se lav6 con salmuera saturada (2 x 25 ml) , se 

30 sec6 a continuaci6n (Na2SO4), se filtr6 y se concentr6 a 
vacio para dar un s6lido pardo. El producto bruto se 
someti6 a cromatografla en columna (Si02, 2:1 hexa-
nos/EtOAc) para dar el compuesto del titulo como un 
polvo amarillo pAlido (135 mg, 9,5%) . 611 (DMSO-df,) 10, 98 

35 :!(lH, s), 8,74 (IH, s), 8,28-8,26 UH, m), 7,94-7,91 
(1H, m), 7,48-7,46 (2H, m), 7,37-7,32 (1H, m), 7,23 
,(IH, dd, J4,8, 8,2 Hz), 4,46-4,40 (1H, m), 4,17 (IH, 
dd, J 3,6, 11,7 Hz), 4,11-4,01 (2H, m), 3,79 (1H, dd, LT 



5 

W02007/088345 
-46- 

PCT/GB2 0OZ310 

7, 0, 8, 3 Hz) , 1, 15 (3H, s) , 1, 10 (3H, S) r LCMS RT 3, 38 

minutos, (ES-) 542 (M-H)-, (FS+) 544 (M+H)+. 

EJEMPLO 23 

[(2R)-2,3-Dihidroxipropoxi]amida del &cido 2-[(2-

fluoro-4-yodofenil)amino]tieno[2,3-b]piridina-3-

carboxilico 

Una soluci6n del Ejemplo 22 (125 mg, 0,23 mmol) en me-

tanol (5 ml) y THF (5 ml) se trat6 con HC1 acuoso al 

10% (5 ml) . La mezcla de reacci6n se agit6 durante 3, 5 

h a t.a., y se diluy6 luego con EtOAc (25 ml). La solu-

ci6n org&nica se lav6 con salmuera saturada (2 x 25 

ml), se sec6 a continuaci6n (Na2SO4), se filtr6 y se 

concentr6 a vacio para dar el compuesto del titulo como 

un polvo blanco, que se lav6 con EtOAc, a continuaci6n 

con hexanos, y se sec6 bajo succ16n (76 mg, 66%). 5H 

(DMSO-d6) 11,31 (IH, s), 10,33 (lH, s), 8,34-8,33 (1H, 

m), 8,12-8,09 (1H, m), 7,79-7,76 (IH, m), 7,63-7,60 

(IH, m), 7,45-7,40 (2H, m), 4,89-4,88 (1H, m), 4,62-

4,59 (1H, m), 3,99-3,97 (IH, m), 3,85-3,80 (2H, m), 

3,43 (2H, m), LCMS RT 3,38 minutos, (ES-) 502 (M-H)-, 

(ES+) 504 (M+H)-’-. 

25 EJEMPLO 24 

tster terc-butilico del Acido (I-j2-[(2-f1uoro-4-

yodofenil)aminoltieno[2,3-b]piridina-3-carbonill2iper-

idin-4-il)carbAmico 

30 Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

9-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

mmol) y 4 - (BOC-amino) -pipe ridina (145 mg, 0,72 mmol) 

35 por el m6todo del Ejemplo 22. El compuesto del titulo 

se evapor6 en 6ter para dar una espuma incolora dura 

(111 mg, 51%). 6H (CDC13, contiene rothmeros) 9.17 

(0.64H, s), 8.90 (0.36H, s), 8.39-8.37 (IH, m), 7,75-
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7,73 (0,36H, m), 7,66-7,63 (0,64H, m), 7,53-7,50 (2H, 

m), 7,44-7,39 (1H, m), 7,31-7,28 (IH, m), 4,57 (0,36H, 

m), 4,40 (0,64H, m), 4,20-4,15 (1,28H, 4,03-3,98 

(0,72H, m), 3,72 (1H, m), 3,16-3,08 (2H, 2,05-2,00 

5 (2H, m), 1,47 (3,2H, s), 1,44 (5,8H, s), 1,36-1,28 (2H, 

m), LCMS RT 3,36 minutos, (ES-) 595 (M-H)-, (ES+) 597 

(M+H) +. 

EJEMPLO 25 

Dihidrocloruro de (4-aminopiperidin-l-il)amida del Aci-

do 2-[(2-fluoro-4-yodofenil)aminojtieno[2,3-b]piridina-

3-carboxilico 
Una soluci6n del Ejemplo 24 (99 mg, 0,17 mmol) en meta-

15 nol (2 ml) se trat6 con HC1 4M en 1, 4-dioxano (5 ml) y 

se agit6 a t.a. durante 3 h. La mezcla de reacci6n se 

concentr6 a vacio para dar una goma amarilla, que se 

disolvi6 en agua (25 ml). La soluci6n acuosa se lav6 

con 6ter (2 x 25 ml) , y se evapor6 luego a vacio. La 

20: goma resultante se tritur6 con 6ter para dar el compu-

esto del titulo como un polvo amarillo (89 mg, 94%). 5H 

(DMSO-d6, contiene rot&meros) 9,24 (0,5H, s), 9,14 

(0,5H, s), 8,38-8,37 (1H, m), 8,13 (3H, br s), 7,82-

7,75 (1H, m), 7,72-7,66 (1H, m), 7,55-7,47 (1H, m), 

25 7, 3 8 (IH, dd, J 4, 7, 8, 1 Hz) , 7,23-7,10 (IH, m), 4,02 

(2H, br m), 3,25 (IH, br m), 3,06-2,98 (1H, m), 2,88-

2,81 (IH, m), 1,93-1,89 (2H, m), 1,43 (2H, br m), LCMS 

RT 2,86 minutos, (ES+) 497 (M+H)+. 

0 30 ?? EJEMPLO 26 

(2-Hidroxi-l-metil-etil)amida del acido 2-[(2-fluoro-4-

,yodofenil)amino]tieno[2,3-bjpiridina-3-carboxiiico 
Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

35 :0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

?N-metilmorfolina (0,11 ml, 0,99 nunol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
mmol) y 2-aminopropanol (0,06 ml, 0,72 mmol), por el 
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M6todo del Ejemplo 22. El producto bruto se someti6 a 

cromatografia en columna (SiO2, 1:1 hexanos/EtOAc) para 

dar el compuesto del titulo, que se recristaliz6 en 

EtOAc/hexanos para dar un polvo beige (56 mg, 33%). 6H 

5:: (DMSO-d6) 10,45 (1H, s), 8,37-8,36 (1H, m), 8,16-8,13 

(1H, m), 7,76-7,71 (2H, m), 7,60-7,57 (1H, m), 7,46-

7,36 (2H, m), 4,78 (1H, t, J 5 6 Hz), 4,10-4,03 (1H, 

m), 3,52-3,35 (2H, m), 1,13 (3H, d, J 6,7 Hz), LCMS RT 

3,46 minutos, (ES’) 472 (M+H)’. 

10 

EJEMPLO 27 

tster terc-butilico del ticido 3-(({2-((2-fluoro-4-
yodofenil)aminoltieno[2,3-b]piridina-3-carbonil)-

15 amino)metil]-azetidina-l-carboxilico 
Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 
0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
20 mmol) y I-BOC-3-(aminometil)azetidina (135 mg, 0,72 

mmol) por el m6todo del Ejemplo 22. El producto bruto 

se someti6 a cromatografia en columna (Si02, 3:2 hexa-

?nos/EtOAc) para dar el compuesto del titulo, que se re-
!cristaliz6 en 6ter/hexanos par’a dar un polvo de color 

25 crema (116 mg, 55%) . 6H (CDC13) 8, 37 (IH, dd, J 1, 3, 4, 7 

:Hz), 7,84 (1H, dd, J 1,3, 8,2 Hz), 7,56-7,53 (2H, m), 

-7,41 (1H, m), 7,32 (IH, dd, J 4,7, 8,2 Hz), 6,08 7,46 

(IH, m) , 4,14-4,09 (2H, m), 3,77-3,73 (4H, m), 2,94-

2,92 (11-1, m), 1,46 (9H, s), LCMS RT 3,68 minutos, 

30 ?(ES-) 581 (M-H)-, (FS-’) 583 (M+H)+. 

EJEMPLO 28 

Itster terc-butilico del 6cido (1-f2-[(2-fluoro-4-vodo-

35 fenil)aminoltieno(?_t3-blpiridina-3-carbonillazetidin-3-
ilmetil)carbdmico 

Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 
0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 
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N-met ilmorf ol ina (0, 11 mi, 0, 9 9 mmol) , hidrocloruro de 
1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
mmol) y 3-(BOC-aminometil)-azetidina (135 mg, 0,72 
mmol) , por el m6todo del Ejemplo 22. El compuesto del 

5 titulo se evapor6 en 6ter para dar una espuma incolora 
dura (75 mg, 36%). 6H (CDC13) 8,25 (1H, dd, J 1,5, 4,? 

Hz) , 7, 67 (1H, dd, T 1,5, 8,1 Hz), 7,46-7,41 (214, m), 

7, 38-7, 33 (1H, m) , 7, 22 (IH, dd, J 4, 7, 8, 1 Hz) , 4, 59 

(1H, br s), 4,15-4,09 (2H, m), 3,80-3,75 (2H, m), 3,32 

10 (2H, m), 2,78-2,74 (IH, m), 1,35 (9H, s), LCMS RT 3,41 

minutos, (ES-) 581 (M-H)-, (ES+) 583 (M+H)+. 

EJEMPLO 29 

15 Pster terc-butilico del &cido 3-(j2-[(2-fluoro-4-yodo-

fenil)aminojtieno[2,3-b)Liridina-3-carbonillamino(aze-
tidina-l-carboxilico 
Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 
0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

20 N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
mmol) y 1-BOC-3-aminoazetidina (125 mg, 0,72 mmol), por 

el m6todo del Ejemplo 22. El compuesto del titulo se 

recristaliz6 en 6ter/hexanos para dar un polvo de color 
25 crema (116 mg, 57%). 511 (CDC13) 8,38 (1H, dd, J 1,2, 4,7 

Hz), 7,90 (IH, dd, J 1,2, 8,1 Hz), 7,56-7,53 (2H, m), 

7,45-7,40 (IH, m), 7,35 (IH, dd, LT 4, 7, 8, 1 Hz) , 6, 19 

(1H, d, J 6, 9 Hz) , 4, 89-4, 84 (1H, m), 4,44-4,38 (2H, 
:M), 3,93-3,88 (2H, m), 1,48 (9H, s), LCMS RT 3,66 minu-

30 tos, (ES-) 567 (M-H)-, (ES) 569 (M+H)+. 

1w --rwK&nT tt in 

,[3-(Aminometil)azetidin-l-il]-f2-[(2-fluoro-4-yodo-

35 fenil)amino]tieno[2,3-b]piridin-3-ill-metanona 

Una soluci6n del Ejemplo 28 (65 mg, 0,11 mmol) en DCM 

(7 ml) se trat6 con dcido trifluoroac6tico (3 ml) y se 

agit6 durante I h a t. a. La mezcla de reacci6n se con-
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centr6 a vacio para dar una goma amarilla, que se di-

solvi6 en agua (25 ml) y se basific6 a pH 10 con carbo-
nato de sodio. La soluci6n acuosa se extrajo con meta-

nol al 5% en DCM (4 x 25 ml) , y los extractos se re-

5? unieron, se. secaron a continuaci6n (Na2SO4), se filtra-

ron y se concentraron a vacio. El producto bruto se so 
meti6 a cromatografia en columna (Si02, 4:1 DCM/metanol) 

para dar el compuesto del titulo como un s6lido gomoso 

que se tritur6 en 6ter para dar un polvo de color crema 
10? (34 mg, 63%) 61, (DMSO-dr,) 8,31 (IH, m), 7,93 (IH, m), 

7f (IH, dd, J 1,5, 10,5 Hz), 7,55 (IH, m), 7,37 (1H, 
d , J 4, 6, 8, 1 Hz) , 7, 2 9- 7, 2 4 (1H, m) , 4, 8 8 (2H, br s) , 

4,03-3,97 -(2H, m), 3,71-3,67 (2H, m), 2,65 (IH, m), 
2170-2,68 (2H,* m), LCMS RT 2,93 minutos, (ES-) 481 

15 (M-H)-, (ES") 483 (M+H)+. 

EJEMPLO 31 

[(2R)-Pirrolidin-2-ilmetillamida del Acido 2-[(2-

20 fluoro-4-clorofenil)aminoltieno[2,3-b]piridina-3-

carboxilico 

Una soluci6n del Compuesto Intermedio 10 (135 mg, 0, 23 

mmol) en metanol (2 ml) se trat6 con HC1 4M en 1, 4-

dioxan6 (5 ml) y se agit6 a t.a. durante 30 minutos. La 

25 mezcla de reacci6n se concentr6 a vacio para dar una 

amarilla, que se disolvi6 en agua (25 ml) . La so-Igoma 
N? luc16n acuosa se lav6, con 6ter (2 x 25 ml) , y se basi-

fic6 luego a pH 11 con hidr6xido de amonio acuoso al 

25%. La soluci6n acuosa se, extrajo con DCM (2 x 25 ml), 

30 y los extractos o?rgdnicos se reunieron, se secaron 

(Na2SO4), se filtraron y se concentraron a vaclo. El 

producto bruto se someti6 a cromatografia en columna 

(S102, 91:8:1 DCM/metanol/hidr6xido de amonio acuoso al 

25%) para dar el compuesto del titulo, que se liofiliz6 

35 :durante una noche en acetonitrilo/agu.a para dar un pol-

?vo de color crema (73 mg, 65%). 6H (DMSO-d6) 10.63 (IH, 

s), 9.12 (1H, br s), 8.37 (IH, dd, J 1.7, 8.0 Hz), 7.84 

l(IHI dd, J 1.7, 4.7 Hz), 7.47 (IH, dd, J 2.0, 10.4 
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Hz), 7.42-7.38, (1H, m), 7.17-7.11, (1H, m), 7.00 (1H, 

dd, J4.7, 8.0 Hz), 3.68-3.61, (IH, m), 3.51-3.49, (2H, 

m), 3.17-3.12, (2H, m), 2.28-1,62 (4H, m). LCMS RT 2,42 

minutos, (ES-) 495 (M-H)-, (ES+) -497 (M+H)+. 

EJEMPLO 32 

[(2S)-Pirrolidin-2-ilmetil]amida del Acido 2-[(2-

fluoro-4-yodofenil)aminoltieno[2,3-b]piridina-3-

10 carboxilico 

Se prepar6 a partir del Compuesto Intermedio 11 (139 

mg, 0,23 mmol) por el m6todo del Ejemplo 31. Se obtuvo 

el compuesto del titulo como un polvo de color crema 

(81 mg, 70%). 6H (DMSO-dc,) 10.63 (1H, s), 9.12 (1H, br 

15 s), 8.37 (1H, dd, J 1.7, 8.0 Hz), 7.84 (IH, dd, LT 1.7, 

4.7 Hz), 7.47 (1H, dd, 1 2.0, 10.4 Hz), 7.42-7.38 (1H, 

m), 7.17-7.11 (1H, m), 7.00 (1H, dd, J 4.7, 8.0 Hz), 

3.68-3.61 (1H, m), 3.51-3.49 (2H, m), 3.17-3.12 (2H, 

m), 2.28-1.62 (4H, m). LCMS RT 2.42 minutos, (ES) 495 

20 (M-H), (ES+) 497 (M+li)+. 

EJEMPLO 33 

tster terc-butilico del Acido (3S)-3-(f2-[(2-fluoro-4-

yodo-fenil)aminoltieno[2,3-b]piridina-3-

25 carbonillamino)-piperidina-l-carboxilico 

Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

,N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

30 mmol) y (S)-l-BOC-3-aminopiperidina (145 mg, 0,72 mmol) 

por el m6todo del Ejemplo 22. se obtuvo el compuesto 

:del titulo como un s6lido gomoso amarillo(131 mg, 61%). 

6B (CDC1.3) 11.34 (IH, s), 8.36-8.34 (IH, ni), 7.90-7.88 

(1H, m), 7.55-7.52 (2H, m), 7.45-7.42 (IH, m) , 7.32-

35 7.29 (1H, m) , 5.32 (IH, br s) , 4.31 (IH, m) , 3.83-3.78 

(2H, m), 3.46-3.42 (IH, m), 3.17 (1H, m), 1.89-1.73 

(2H, m), 1.67 (2H, m), 1.47 (9H, s). LCMS RT 4.04 minu-

tos, (ES+) 597 (M+H)+. 
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W’M"nTf% ’3A 

P,ster terc-butilico del cicido (3R)-3-({2-[(2-fluoro-4-

51; yodofenil)aminoltieno[2,3-bjpiridina-3-carboniljamino)-

piperidina-l-carboxilico 

Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,86 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

10 1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

mmol) y (R)-l-BOC-3-aminopiperidina (145 mg, 0,72 mmol) 

por el m6todo del Ejemplo 22. Se obtuvo el compuesto 

del titulo como un s6lido gomoso de color rosa pcilido 

(136 mg, 63%). 511 (CDC13) 11,34 (1H, s), 8.36-8.34 (1H, 

15 m), 7.90-7.88 (IH, m), 7.55-7.52 (2H, m), 7.45-7.42 

(1H, m) , 7.32-7.29 (1H, m) , 5.32 (IH, br s) , 4.31 (1H, 

M) , 3.83-3.78 (2H, m) , 3.46-3.42 (1H, m) , 3.17 (IH, m) , 

1.89-1.73 (2H, m), 1.67 (2H, m), 1.47 (9H, s). LCMS RT 

4.03 minutos, (ES+) 597 (M+H)+. 

20 
EJEMPLO 35 

Dihidrocloruro de [(3S)-piperidin-3-il]amida del dcido 

2-[(2-fluoro-4-yodofenil)aminoltieno(2,3-blpiperidina-

25 3-carboxilico 

?ZT 
Una soluci6n del Ejemplo 33 (120 mg, 0,20 mmol) en me-

tanol (2 ml) se trat6 con HC1 4M en 1,4-dioxano (5 ml) 

y se agit6 a t.a. durante 3 h. La mezcla de reacci6n se 
30 evapor6 a vacio para dar el compuesto del titulo como 

un s6lido gomoso amarillo, que se tritur6 en 6ter para 

?dar un polvo amarillo (112 mg, 98%). 6H (DMSO-d6) 10.38 

(1H, s), 9.04-8-92 (2H, m), 8.38 (IH, dd, J I . 3, 4.6 
Hz), 8.17-8.14 (2H, m), 7.75 (IH, dd, J 1.8, 10.4 Hz), 

35 7.61-7.58 (1H, m), 7.44 (1H, dd, 1 4.6, 8.2 Hz), 7.42-

:7.36 (1H, m), 4.09 (1H, m), 3.34-3.31 (1H, m) , 3.21-

?3.17 (IH, m), 2.94-2.79 (2H, m), 1.91 (2H, m), 1.74-
1.61 (2H, m). LCMS RT 2.38 minutos, (ES+) 497 (M+H)+. 
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EJEMPLO 36 

Dihidrocloruro de [(3R)-piperidin-3-il]amida del hcido 

5? 2-[(2-fluoro-4-yodofenil)amino]tieno[2,3-b]2iridina-3-

carboxilico 

Se prepar6 a partir del Ejemplo 34 (126 mg, 0,21 mmol) 

por el m6todo del Ejemplo 35. El compuesto del titulo 

se obtuvo como un polvo amarillo (115 mg, 96%). 5H 

10? (DMSO-d6) 0.38 (1H, s), 9.04-8.92 (2H, m), 8.38 (IH, dd, 

J 1. 3, 4. 6 H z) , 8. 17 - 8. 14 (2 H, m) , 7. 7 5 (1 H, dd, LT 1.8, 

10.4 Hz), 7.61-7.58 (1H, m), 7.44 (IH, dd, J 4.6, 8.2 

Hz), 7.42-7.36 (IH, m), 4.09 (1H, m), 3.34-3.31 (IH, 

m), 3.21-3.17 (IH, m), 2.94-2.79 (2H, m), 1.91 (2H, m), 

15 1.74-1.61 (2H, m). LCMS RT 2.38 minutos, (ES+) 497 

(M+H)+. 

EJEMPLO 37 

20 tster terc-butilico del Acido (1-{2-[(2-fluoro-4-

odofenil)aminoltieno[2,3-bjpiridina-3-carbonil}-(3R)-

pirrolidin-3-il)carbdmico 

Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

25 N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
mmol) y (R)-3-(BOC-amino)-pirrolidina (186 mg, 0,72 

mmol), por el m6todo del Ejemplo 22. El producto bruto 

se someti6 a cromatografla en columna (Si02, 3:2 hexa-

30 nos:EtOAc) para dar el compuesto del titulo, que se e-

vapor6 en 6ter para dar una espuma incolora dura (110 

mg, 52%). 611 (CDC13) 9.03 (IH, s), 8.28 (IH, dd, J 1.5, 

Hz), 7.56 (1H, dd, J 1.5, 8.1 Hz), 7.43-7.39 (2H, 

m), 7.34-7.29 (1H, m), 7.22-7.18 (1H, m), 4.50 (1H, br 

35 s) , 4.16-4.14 (1H, m) , 3.71 (IH, dd, J 6.2, 11.8 Hz) , 

3.63-3.56 (2H, m) , 3.30 (1H, dd, J 5 .1, 11.8 Hz), 

2.19-2.12 (IH, m), 1.86-1.77 (1H, m), 1.35 (9H, s). 

LCMS RT 3.33 minutos, (ES-) 581 (M-H+) , (ES+) 583 (M+H)+. 
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EJEMPLO 38 

I tster terc-butilico del dcido (1-f2-[(2-fluoro-4-

5?yodofenil)aminoltieno[2,3-b]2iridina-3-carbonil-(3S)-

pirrolidin-3-il)carbAmico 

Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

10? 1-(3-dimetilaminapropil)-3-carbodiimida (139 mg, 0,72 

mmol) y (S)-3-(BOC-amino)-pirrolidina (186 mg, 0,72 
mmol) , por el. m6todo del Ejemplo 37. Se obtuvo el com-

puesto del titulo como una espuma incolora dura (125 

mg, 59%) . 611 (CDC13) 9. 03 (1H, s) , 8.28 (IH, dd, .T 1. 5, 

15 4.7 Hz), 7.56 (IH, dd, J 1.5, 8.1 Hz), 7.43-7.39 (2H, 

m), 7.34-7.29 (1H, m), 7.22-7.18 (IH, m), 4.50 (IH, br 

s), 4.16-4.14 (1H, m) , 3.71 (IH, dd, J 6.2, 11.8 Hz) , 

3.63-3.56 (2H, m), 3.30 (1H, dd, J 5.1, 11.8 Hz), 2.19-

2.12 (IH, m), 1.86-1.77 (1H, m), 1.35 (9H, s) . LCMS RT 

20 3.33 minutos, (ES-) 581 (M-H)-, (F,’S+) 583 (M+H)+. 

EJEMPLO 39 

tster terc-butilico del Acido (1-f2-[(2-fluoro-4-
25 yodofenil)aminoltieno[2,3-blpiridina-3-carbonil)azeti-

din-3-il)-carbcimico 
Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 
0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

3 :1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 
mmol) y 3-(BOC-amino)azetidina (125 mg, 0,72 mmol), por 

el m6todo’ del Ejemplo 22. El producto bruto se someti6 

,a cromatografla en columna (Si02, 3:1 hexanos/EtOAc) pa-

ra dar el compuesto del titulo, que se evapor6 en 6ter 

35 ?para dar un polvo de color crema(100 mg, 49%) . 6H 

(CDC13) 10.11 (1H, s), 8.35 (IH, dd, 1 1.5, 4.7 Hz), 

7.76 (1H, dd, J 1.5, 8.1 Hz), 7.55-7.51 (2H, m), 7.47-

7.41 (IH, m), 7.31 (IH, dd, J 4.7. 8.1 Hz), 4.95 (1H, 



0 

5 

W02007/088345 PCT/GB2007/000310 
-55-

br s), 4.52 (IH, br s), 4.46-4.40 (2H, m), 4.01-3.96 
(2H, m) , 1. 45 (9H, s) . LCMS RT 3.47 minutos, (ES-) 567 

M-H)-, (ES") 569 (M+H)+. 

EJEMPLO 40 

tster terc-butilico del Acido 4-({2-((2-fluoro?4-yodo-

.enil)aminojtieno[2,3-b]2iridina-3-carbonillamino)pipe-

idina-l-carboxilico 

10? Se prepar6 a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

mmol) y 4 -amino- I -BOC -pipe ridina (145 mg, 0,72 mmol) 

15 por el m6todo del Ejemplo 22. El producto bruto se ad-

sorbi6 sobre Si02 Y Se someti6 a cromatografla en colum-

na (Si02, 2:1 hexanos/EtOAc) Para dar el compuesto del 

titulo, que se evapor6 en 6ter Para dar escamas de co-

lor crema (97 mg, 45%) . 5,H (CDC13) 11.18 (1H, s), 8.36 

20 (1H, dd, J 1. 4, 4.7 Hz) , 7. 81 (IH, dd, J 1. 4, 8.2 Hz) , 

7.55-7.53 (2H, m), 7.46-7.41 (1H, m) , 7.32 (1H, dd, J 

4.7. 8.2 Hz), 5.74 (1H, d, LY 7.6 Hz), 4.27-4.20 (1H, 

m), 4.15-4.11 (2H, m), 3.03-2.96 (2H, m), 2.15-2.10 

(2H, m), 1.50 (9H, s), 1.45 (2H, m). LCMS RT 3.95 miriu-

25 tos, (ES-) 567 (M-H), (ES+) 569 (M+H)+. 

EJEMJ?LO 41 

.[(3R)-3-Amino2irrolidin-l-ilj-{2-[(2-fluoro-4-yodo-

30 fenil)minoltieno[2,3-b]piridin-37ill-metanona 

Preparada a partir del Ejemplo 37 (100 mg, 0,17 mmol) 

siguiendo el m6todo del ejemplo 35. Se obtuvo el com-

puesto del titulo como un polvo amarillo (100 mg, 
quant. 6H (DMSO-dr,) 9. 2 9 (1H, s) , 8. 3 6 (1 H, dd, J 1. 5, 

35 4.7 Hz) , 8.29 (3H, s) , 7.91-7.89 (1H, m) , 7.72 (1H, dd, 

J .1. 8, 10. 4 Hz) , 7. 55-7. 52 (1H, m) , 7. 37 (IH, dd, J 

4.7, 8.1 Hz), 7.24-7.19 (IH, m), 3.79-3.72 (IH, m), 

:3.70-3.58 (2H, m), 3.51-3.38 (2H, m), 2.20-2.13 (IH, 
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(IH, m) LCMS RT 2.24 minutos, (ES-) 481 

4 8 3 (M+H) 

EJEMPLO 42 

[(3S)-3-Aminopirrolidin-l-il]-12-[(2-fluoro: odo-

fenil.)amino]tieno[2,3-bjpiridin-3-illmetanona 

Se prepar6 a partir del Ejemplo 38 (115 mg, 0,20 mmol) 

siguiendo el m6todo del Ejemplo 35. Se obtuvo el com-

puesto del titulo como un polvo amarillo (109 mg, 99%). 

6H (DMSO-dE;) 9.29 (1H, s), 8.36 (1H, dd, J 1.5, 4.7 Hz), 

8.29 (3H, s), 7.91-7.89 (1R, m) , 7.72 (IH, dd, 1 1.8, 

10.4 Hz), 7.55-7.52 (1H, M), 7.37 (IH, dd, J 4.7, 8.1 

Hz), 7.24-7.19 (1H, m), 3.79-3.72 (1H, m), 3.70-3.58 

(2H, m), 3.51-3.38 (2H, m), 2.20-2.13 (1H, m), 2.01-

1.97 (IH, m) . LCMS RT 2.24 minutos, (ES-) 481 (M-H)-, 

(ES’) 483 (M+H)’. 

EJEMPLO 43 

(Piperidin-4-il)amida del cicido 2-[(2-fluoro-4-

yodofenil)-aminoltieno[2,3-b]2iridina-3-carboxilico 

Preparada a partir del Ejemplo 40 (87 mg, 0,15 mmol) 

siguiendo el m6todo del Ejemplo 35. Se obtuvo el compu-

esto del titulo como un polvo amarillo (80 mg, 96%). 5H 

(DMSO-d6) 10.31 (1H, s), 8.84 (1H, m), 8.68 (1H, m), 

8.38 (1H, dd, J 1.3, 4.6 Hz), 8.24 (1H, d, J 7.5 Hz), 

8.09 (1H, dd, J 1.3, 8.2 Hz), 7.74 (1H, dd, J 1.8, 10.5 

Hz) , 7.59-7.57 (1H, m) , 7.44 (1H, dd, J 4.7, 8.2 Hz) , 

7.39-7.34 (1H, m) , 4.05-3.97 (1H, m) , 3.32-3.27 (2H, 

m), 3.03-2.87 (2H, m), 2.00-1.97 (2H, m), 1.82-1.71 

(2H, m). LCMS RT 2.40 minutos, (ES-) 495 (M-H)-, (ES + 

497 (M+H)+. 

35 EJEMPLO 44 

.3-Aminoazetidin-l-il)-{2-[(2-fluoro-4-yodofenil)aminoj-

tieno[2,3-bjpiridin-3-il]-metanona 
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Preparada a partir del Ejemplo 39 (90 mg, 0,16 nunol) 

por el m6todo del Ejemplo 30. La mezcla de reacci6n. se 

concentr6 a vaclo para dar una goma amarilla, que se 

disolvi6 en metanol (5 ml) y agua (5 ml) y se basific6 

a pH 10 con hidr6xido de amonio aq. al 25%. La soluci6n 

acuosa se concentr6 a vacio sobre Si021 y el producto 

bruto se someti6 a cromatografla en columna (Si02, 

95:4:1 DCM/metanol/hidr6xido de amonio aq. al 25%). El 

compuesto del titulo se liofiliz6 durante una noche en 

acetonitrilo/metanol/agua para dar un polvo de color 

crema (31 mg) 42%). 6H (DMSO-d6) 8.33 (1H, dd, J 1.5, 

4. 7 Hz) , 7. 94 (1H, dd, LT 1. 5, 8. 1 Hz) , 7. 73 (IH, dd, J 

1.9, 10.5 Hz), 7.54 (1H, ddd, LT 0.9, 0.9, 8.4 Hz), 7.38 

(1H, dd, J 4.7, 8.1 Hz) , 7.31-7.26 (1H, m) , 4.23-4. 11 

(2H, m) , 3.72-3.59 (3H, m) . LCMS RT 3. 00 minutos, (ES-) 

467 (m-H)-, (ES+) 469 (M+H)+. 

Cv.7W%ATsT e% A M 

20 Bis(2-hidroxietil)amida del 6cido 2-[(2-fluoro-4-yodo-

fenil)aminoltieno[2,3-b]piridina-3-carboxilico 

Preparada a partir del Compuesto Intermedio 7 (150 mg, 

136 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), N-

metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de I-

25 (3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

nunol) y dietanolamina (76 mg, 0,72 mmol) por el m6todo 

del Ejemplo 22. El producto bruto se someti6 a cromato-

grafla en columna (Si02, EtOAc, 2 veces) para dar el 

compuesto del titulo, que se liofiliz6 durante una no-

30 che en acetonitrilo/agua para dar un polvo de color 

crema (62 mg, 34%) 6H (DMSO-d6) 8.79 (IH, br s) , 8.38 

(lH,. dd, T 1. 5, 4. 7 Hz) , 7. 7 7 (1H, dd, J 1. 5, 8. 1 Hz) , 

7.67 (1H, dd, J 1.9, 10.5 Hz), 7.69-7.46 (IH, m), 7.38 

(1H, dd, J 4.7, 8.1 Hz), 7.18-7.12 (Ili, m), 4.83 (2H, 

35 br s), 3.30 (8H, s). LCMS RT 3.01 minutos, (ES+) 502 

(M+H)+. 

EJEMPLO 46 
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12-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-b]piridin-3-
ill-(3-hidroxiazetidin-l-il)-metanona 
Preparada a partir del Compuesto Intermedio 7 (225 mg, 

5 0,54 mmol), 1-hidroxibenzotriazol (147 mg, 1,08 mmol), 

N-metilmorfolina (0,16 ml, 1,48 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (208 mg, 1,08 
mmol) e hidrocloruro de 3-hidroxiazetidina (120 mg, 
1,08 nuaol) por el m6todo del Ejemplo 22. Despu6s de 

10: cromatografla, se recristaliz6 el compues-to del titulo 

en metanol/6ter para dar un polvo blanco (125 mg, 49%). 
29 (DMSO-d6) 9.60 (1H, s), 8.35-8.34 (1H, m), 7.94 (1H, 

dd, J 1.4, 8.1 Hz), 7.75-7.71 (1H, m), 7.57-7.54 (IH, 

m), 7.41-7.37 (1H, m), 7.31-7.25 (1H, m), 5.68 (1H, d, 

15? J 6.0 Hz), 4.47-4.44 (1H, m), 4.21-4.16 (2H, m), 3.79-

3.74 (2H, m) . LCMS RT 3.31 minutos, (ES+) 470 (M+H)+. 

EJEMPLO 47 

20 f2-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-b]piridin-3-
il}-[(3R)-3-hidroxi]2irrolidin-l-ill-metanona. 
Preparada a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

25 1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

mmol) y (R)-3-hidroxipirrolidina (63 mg, 0,72 mmol) por 

el m6todo del Ejemplo 22. Despu6s de cromatografia, se 

liolifiz6 el compuesto del titulo durante una noche en 

acetonitrilo/agua para dar un polvo de color crema (116 
30 mg, 66%) . 5H (DMSO-d6) 9.20 (1H, s) , 8.35 (iH, dd, J 

1.5, 4.7 Hz), 7.81 (IH, dd, J 1.5, 8.1 Hz), 7.67 (1H, 

dd, J 1.9, 10.5 Hz), 7.50-7.47 (IH, m), 7.36 (1H, dd, J 
4.7, 8.1 Hz), 7.17-7.11 (1H, m), 4.91 (IH, s), 4.22 

(1H, s), 3.54-3.30 (3H, m), 3.21-3.17 (1H, m), 1.90-

35 1.74 (2H, m). LCMS RT 3.18 minutos, (FS-’) 484 (M+H)-’. 

EJEMPLO 48 
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{2-[(2-Fluoro-4-yodofenil)amino]tieno[2,3-b]piridin-3-

il}-[(3S)-3-hidroxipirrolidin-l-il]-metanona 

Preparada a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmoi), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

mmol) y (S)-3-hidroxipirrolidina (63 mg, 0,72 mmol, por 

el m6todo del Ejemplo 47. El compuesto del titulo se 

obtuvo como un polvo de color crema (105 mg, 60%) . 6H 

(DMSO-d6) 9.20 (1H, s) , 8.35 (1H, dd, J 1. 5, 4.7 Hz) , 

7.81 (1H, dd, J 1.5, 8.1 Hz) , 7. 67 (1H, dd, J 1.9, 10.5 

Hz), 7.50-7.47 (1H, m) , 7.36 (1H, dd, J 4. 7, 8. 1 H.z) , 

7.17-7.11 (1H, m) , 4. 91 (1H, s) , 4.22 (1H, s), 3.54-

3.30 (3H, m) , 3.21-3.17 ’ (IH, m) , 1.90-1.74 (2H, m) 

LCMS RT 3.17 minutos, (ES + ) 484 (M+H)+. 

EJEMPLO 4R 

.{2-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-b]piridin-3-

20 il}-[2-(hidroximetil)-piperidin-l-il)-metanona 

Preparada a partir del Compuesto Intermedio 7 (150 mg, 

0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

25 nimol) y 2 -pipe ridinametanol (83 mg, 0172 mmol), por. el 

m6todo del Ejemplo 22. Despu6s de cromatografla, se re-

cristaliz6 el compuesto del titulo en EtOAc/hexanos pa 

ra dar un polvo amarillo pAiido (44 mg, 24%). 6H (DMSO-
dfi, 130’C) 8.38 (1H, dd, J 1.5, 4.7 Hz), 7.83 (1H, dd, J 

30 1.5, 8.0 Hz), 7.59 (1H, dd, J 1.9, 10.5 Hz), 7.47 (1H, 
d, J 8.5 Hz), 7.35 (IH, dd, J 4.7, 8.0 Hz), 7.16 (1H, 

dd, J 8.8, 8.8 Hz), 4.30 (1H, br s), 4.21 (1H, m), 3.89 
(1H, m) , 3.65-3.60 (1H, m) , 3.51-3.47 (1H, m) , 3.03-

2.97 (1H, m), 1.74-1.72 (1H, m), 1.65-1.56 (4H, in), 

35 ?1.37 (1H, m). LCMS RT 2.86 minutos, (ES-) 510 (M-H)-, 

(ES+) 512 (M+H)+. 

EJEMPLO 50 
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12-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-b]piridin-3-

ill-[(3S)-3-(hidroximetil)morfolin-4-il]-metanona 

Preparada a partir del Compuesto Intermedio 7 (150 mg, 

5 0,36 mmol), 1-hidroxibenzotriazol (98 mg, 0,72 mmol), 

N-metilmorfolina (0,11 ml, 0,99 mmol), hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

mmol) y (3S)-3-(hidroximetil)morfolina (85 mg, 0,72 

mmol), por el m6todo del Ejemplo 22. Despu6s de croma-

10 tografla, el compuesto del titulo se liofiliz6 durante 

una noche en acetonitrilo/agua para dar un polvo de co-

lor crema (81 mg, 44%) . 6H (DMSO-d6, 1200C) 8.37-8.36 

(1H, in), 7.85-7.83 (1H, m), 7.60 (IH, dd, J 1.8, 10.5 

Hz) , 7.49-7.47 (1H, m) , 7.35 (IH, dd, J 4.7, 8.0 Hz), 

15 7.15 (1H, dd, J 8.7, 8.7 Hz) , 3.99 (1H, m) , 3.85 (IH, 

d, J 11.6 Hz), 3.80-3.77 (IH, m), 3.70-3.67 (IH, m), 

3.65-3.56 (2H, m), 3.48-3.45 (IH, m), 3.34 (1H, m), 

3.27-3.21 (1H, m) . LCMS RT 2.60 minutos, (ES-) 512 (M-

H) -, (ES+) 514 (M+H)+. 

20 

EJEMPLO 51 

tster terc-butilico del dcido 4-12-[(2-fluoro-4-yodo-

fenil)aminoj_tieno[2,3-b]piridina-3-carbanil}-(3R)-3-

25 .(hidroximetil)piperazina-l-carboxilico 

Preparada a partir del Compuesto Intermedio 7 (150 mg, 

0, 36 mmol) , 1-hidroxibenzotriazol (98 mg, 0, 72 nunol) , 

N-metilmorf olina (0, 11 ml, 0, 99 mmol) , hidrocloruro de 

1-(3-dimetilaminopropil)-3-carbodiimida (139 mg, 0,72 

30 mmol) y (2R)-4-BOC-2-(hidroximetil)piperazina (157 mg, 

0,72 mmol), por el m6-todo del Ejemplo 22. El producto 

bruto se someti6 a cromatografia en columna (Si02, 1:1 

hexanos/EtOAc) para dar el compuesto del titulo, que se 

evapor6 en 6ter para dar una espuma dura de color rosa 

35 pAlido (95 mg, 43%) . 611 (DMSO-dr,, 120’C) 8.53 (1H, br 

s) , 8.38-8.37 (1H, m), 7.86-7.84 (IH, m) , 7.60 (IH, 

dd, J 1. 7, 10.5 Hz) , 7.49 (111, d, LT 8.5 Hz), 7.36 (IH, 

dd, J 4.7, 8.0 Hz), 7.19-7.15 (IH, dd, LT 8:5, 8.7 Hz), 
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4.52 (IH, br s), 4.16 (11-1, m), 3.95 (1H, d, J 13.5 

Hz), 3.88-3.81 (2H, m), 3.49-3.43 (2H, m), 3.14-3.10 

(IH, m) , 3.02-2. 95 (IH, m) , 1. 43 (9H, a) . LCMS RT 2. 98 

minutos, (ES+) 613 (M+H)+. 

EJEMPLO 52 

2-[(2-Fluoro-4-yodofenil)amino]tieno[2,3-bjpiridina-7-

6xido 
10 Se suspendi6 el Ejemplo 8 (250 mg, 0,55 mmol) en una 

mezcla de etanol (20 ml) y agua (10 ml) . Se afiadi6 

h.idr6xido de litio hidratado (24,0 mg, 0,57 mmol) y la 

mezcla se calent6 a reflujo durante 24 horas. Despu6s 

de concentraci6n y liofilizaci6n, la mezcla se purific6 

15 por cromatografia (silice, diclorometano y luego MeOH 

al 2% en diclorometano). Se obtuvo el compuesto del ti-

tulo como un s6lido blanquecino (50 mg, 24%) . 6H (DMSO-

dr,) 9.42 (1H, br s), 8.13 (1H, dd, J 0.7, 6.2 Hz), 7.69 

?(IH, dd, T 1.9, 10.7 Hz), 7.54-7.51 (2H, m), 7.39-7.32 

20 (2H, m), 6.73 (1H, s). LCMS (ES+) RT 2.84 minutos, 387 

(M+H)+. 

VŠMMXMTr% MdD 

25 2-((2-Fluoro-4-yodofenil)amino]-LV-(2-(morfolin-4-il)-
etil)tieno[2,3-blpiridina-3-carboxamida 
Preparada a partir del Ejemplo 1 (250 mg, 0,56 mmol) y 

4-(2-aminoetil)morfolina (292 mg, 2,24 mmol) por el m6-
todo del Ejemplo 5. Despu6s de cromatografla (5% meta-

30 nol, 95% diclorometano) se obtuvo el compuesto del ti-

tulo como un s6lido blanquecino (140 mg, 47%). 6H 
(CDC13) 11.43 (IH, br s) , 8.36 (IH, dd, J 1 .4, 4.7 Hz) , 

8.03 (IH, dd, J 1.4, 8.2 Hz), 7.55-7.51 (2H, m), 7.44 

(IH, dd, J 8 .2, 8.2 Hz), 7.32 (IH, dd, J 4.7, 8.2 Hz), 
35 6.84 (1H, br s), 3.80-3.77 (4H, m), 3.67-3.62 (2H, m), 

2.73-2. 69 (2H, m) , 2. 62-2.59 (4H, m) . LCMS (ES-’*) RT 2.37 
minutos, 527 (M+H)+. 
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EJEMPLO 54 

2-[4-({2-[(2-Fluoro-4-yodofenil)aminojtieno[2,3-blpiri-

din-3-illcarbonil)piperazin-l-illetanol. 
5 Se prepar6 a partir del Ejemplo 1 (250 mg, 0,56 nmol) y 

N-(2-hidroxietil)piperazina (292 mg, 2,24 mmol) por el 

m6todo del Ejemplo 5. Despu6s de cromatografia (5% me-

tanol, 95% diclorometano) se obtuvo el compuesto del 

titulo como un s6lido blanco (86 mg, 29%). 6H (DMSO-dc,) 

10 9.13 (IH, br s), 8.36 (1H, dd, J 1.5, 4.7 Hz), 7.80 

(1H, dd, T 1. 5, 8. 1 Hz) , 7. 6 8 (IH, dd, J 1. 9, 10. 5 Hz) , 

7.49-7.45 (IH, m) , 7.37 (1H, dd, J 4.7, 8.1 Hz), 7.10 

(1H, dd, J 8.7, 8.7 Hz) , 4.37 (1H, t, LT 5.4 Hz), 3.50-

3.40 (6H, m) , 2.37-2.33 (6H, m) . LCMS (FS-’) RT 2.16 mi-

15 nutos, 527 (M+H)"’. 

EJEMPLO 55 

3-(1,4-Diazepan-l-ilcarbonil)-N-(2-fluoro-4-yodofenil)-

20 tieno[2,3-blpiridin-2-amina 

Preparada a partir del Ejemplo 1 (250 mg, 0,56 mmol) y 

homopiperazina (224 mg, 2,24 mmol) por el m6todo del 

8jemplo 5. Despu6s de cromatografia (metanol al 10-15% 

en diclorometano) se obtuvo el compuesto del titulo co-

25 mo un s6lido amarillo pAlido (180 mg, 64%). 6H (CDC13) 

8.99 (1H,, br s), 8.34 (IH, dd, LT 1.6, 4.7 Hz), 7.74 

(IH, dd, J 1.6, 8.1 Hz) , 7.47-7.43 (2H, m) , 7.35 (1H, 

dd, J 8.5, 8.5 Hz), 7.28-7.22 (1H, m), 4.30-4.10 (1H, 

br m), 3.95-3.80 (IH, br m), 3.39-2.86 (6H, br m), 

30 2:.17-1.77 (3H, br m). LCMS (ES+) RT 2.17 minutos, 497 

(M+H)+. 

EJEMPLO 56 

35 N-[3-(Dimetilamino)-2,2-dimetilpraill-2-[(2-fluoro-4-

ybdofenil)aminoltieno[2,3-b]2iridina-3-carboxamida 

Preparada a partir del Ejemplo 1 (250 mg, 0,56 mmol) y 

N,N,2,2-tetrametil-1,3-propanodiamina (292 mg, 2,24 
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mmol) por el m6todo del Ejemplo 5. Despu6s de cromato-

grafla (5% metanol, 95% diclorometano) se obtuvo el 

compuesto del titulo como un s6lido amarillo pAlido (60 

mg, 20%) . 611 (DMSO-d6) 10. 81 (IH, br s) , 9. 10 (IH, br 

s), 8.24-8.21 (2H, m), 7.69-7.65 (1H, m), 7.55-7.52 

(1H, m), 7.37-7.31 (2H, m), 3.29-3.27 (2H, m), 2.50-

2.37 (8H, br m) , 0. 96 (6H, s) . LCMS (ES+) RT 2.39 minu-

tos, 527 (M+H)+. 

EJEMPLO 57 

2-[(2-Fl-uoro-4-yodafenil)aminol-N-[3-(morfolin-4-il)-

propil]tieno(2_,3-bjpiridina-3-carboxamida 

Preparada a partir del Ejemplo 1 (250 mg, 0,56 mmol) y 

4-(3-aminopropil)morfolina (323 mg, 2,24 mmol) por el 

m6todo del Ejemplo 5. Despu6s de cromatografla (5% me-

tanol, 95% diclorometano) se obtuvo el compuesto del 

titulo como un s6lido amarillo pdlido (115 mg, 38%). 6H 

(CDC13) 11. 2 9 (1H, br s) , 8. 3 6 (IH, dd, J 1. 4, 4. 7 Hz) , 

7.99 (1H, dd, J 1.4, 8.2 Hz), 7.63-7.51 (2H, m), 7.47-
?7.41 (IH, m), 7.33-7.29 (IH, m), 7.12 (1H, br s), 3.70-

3.64 (2H, m), 3.60-3.56 (4H, m), 2.58-2.54 (2H, m), 

2.49-2.46 (4H, m), 1.90-1.82 (2H, m). LCMS (ES+) RT 2.34 

minutos, 541 (M+H)+. 

EJEMPLO 58 

N-(2-Fluoro-4-yodofenil)-3- Lpiperazin-l-ilcarbonil)-

tieno[2,3-b]piridin-2-amina 

Se disolvi6 piperazina (3,90 g, 45,2 nunol) en tolueno 

8eco (100 ml) bajo nitr6geno. La mezcla se puso en un 

blafio de agua a 201C y se afiadi6 lentamente trimetilalu-

minio (2,OM en tolueno, 22,6 ml, 45,2 mmol). Despu6s de 

1?0 minutos, se afiadi6 el Ejemplo 1 (4,00 g, 0,56 mmol). 
La mezcla se calent6 a 1000C bajo nitr6geno durante 6 

horas. Despu6s de enfriar a la temperatura ambiente, se 
verti6 la mezcla sobre una suspensi6n espesa de silice 

(100 g) en cloroformo (400 ml) y metanol (200 ml). Des-
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pu6s de agitar durante 10 minutos, se dej6 la mezcia en 
reposo durante una noche. La filtraci6n, y concentra-

ci6n del disolvente orginico a vacio, dieron un mate-

rial bruto, que se purific6 por trituraci6n con dietil-
5 6ter (50 ml) , filtraci6n y lavado con dietil-6ter (20 

ml) . El compuesto del titulo se ais16 como un s6lido 

amarillo (3,56 g, 82%), que podia utilizarse para pro-

cesos quimicos ulteriores. La sal dihidrocloruro del 

compuesto del titulo se prepar6 por disoluci6n de la 

10 base libre (1,60 g, 3,32 nunol) en diclorometano (30 ml) 
y metanoi (5 ml). Se afiadi6 HC1 en 6ter (2,OM, 3,34 ml, 
6,70 mmol) y la mezcla se concentr6 a vacio. La tritu-

raci6n con dietil-6ter (40 ml) y filtraci6n dio la sal 

dihidrocloruro del compuesto del titulo (1.80 g, 98%). 

15 6H (DMSO-d6) 9.75 (0.25H, br s), 9.43 (1.75H, br s), 

9.30 (1H, s)., 8.36 (IH, dd, J 1.6, 4.7 Hz), 7.87 (1H, 

dd, J 1.6, 8.1 Hz), 7.72 (1H, dd, J 1.9, 10.6 Hz), 7.53 
(IH, m), 7.39 (1H, dd, J 4.7, 8.1 Hz) , 7.22 (1H, dd, j 

8.5, 8.5 Hz), 3.75-3.58 (4H, m), 3.17-3.06 (4H, m). LCMS 

20 (ES+) RT 2.19 minutosi 483 (M+H)+. 

EJEMPLO 59 

-[4-(12-[(2-Fluoro-4-yodofenil)amino]tieno[2,3- - 
25 b]12!ridin-3-illcarbonil)-piperazin-l-il]acetato de eti-

10 
Se disolvi6 el Ejemplo 58 (300 mg, 0,62 mmol) en diclo-
rometano (10 ml) y se afiadieron trietilamina (94 pl, 

0,65 mmol) y cloroacetato de etiio (56 pl, 0,65 mmol). 

30 La mezcla se calent6 a reflujo durante 12 horas. Des-

pu6s de enfriar y repartir entre diclorometano y agua 

(25 ml de cada uno) , se sec6 la capa org,§nica (Na2SO4) Y 
?se concentr6 a vaclo. La purificaci6n por cromatografla 
(silice, 3% metanol, 97% diciorometano) dio el producto 

35 como un aceite, que se disolvi6 en dietil-6ter (5 ml) y 
se concentr6 a alto vacio para dar el compuesto del ti-
tulo como un s6lido blanco (240 mg, 68%). 611 (CDC13) 

9.11 (IH, br s), 8.37 (1H, dd, J 1.5, 4.7 Hz), 7.71 
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(IH, dd, J 1. 5, 8 - 1 Hz) , 7. 53-7. 4 9 (214, m) , 7 .4 0 (1H, 

dd, J 8. 4, 8 .4 Hz) , 7.32-7.28 (1H, m) , 4 .21 (2H, q, J 7 

.1 Hz), 3.75-3.61 (4H, m), 3.31 (2H, s), 2.79-2.62 (4H, 

m) , 1. 2 9 (3H, t, J 7. 1 Hz) . LCMS (ES+) RT 3. 2 6 minutos, 

5 5669 (M+H)+. 

EJEMPLO 60 

Acido [4- ({2- ( (2-fluoro-4-yodofenil) amino] tieno [2, 3-b] - 

10 piridin-3-il}carbonil)pipe azin-l-il]ac6tico 

Se disolvi6 el Ejemplo 59 (213 mg, 0,375 mmol) en eta-

nol (7 ml) y agua (7 ml) . Se aftadi6 hidr6xido de sodio 

(15, 0 mg, 0, 375 mmol) y la mezcla se agit6 a la tempe-

ratura ambiente durante 18 horas. La liofilizaci6n dio 

15 el compuesto del titulo como su sal de sodio (200 mg, 

99%) . 6n (DMSO-d6) 9.29 (IH, br s) , 8.22-8.17 (1H, br 

m) , 7. 68 (IH, br d, J 8. 0 Hz) , 7.56 (1H, br d, J 10. 4 

Hz) , 7.40 (1H, br d, J 8.6 Hz), 7.28-7.20 (1H, br m), 

7.07 (1H, dd, J 8.6, 8.6 Hz), 3.42-3.38 (4H, m), 2.65 

20 (2H, s) , 2.37-2.35 (4H, m) . LCMS (ES") RT 2. 64 minutos, 

541 (M+H)+. 

EJEMPLO 61 

25 (3R) -3- [ (12- ( (2-Fluoro-4-yodofenil) amino] -tieno [2,3-? 

blpiridin-3-illcarbonil)amino]pirrolidina-l-carboxilato 

de terc-butilo 

Se prepar6 a partir del Ejemplo 1,(250 mg, 0,56 mmol) y 

(R)-3-amino-l-terc-butoxicarbonilpirrolidina (417 mg, 

30 2,24 mmol) por el m6todo del Ejemplo 5. Despu6s de cro-

matografia (25% acetato de etilo, 75% diclorometano) se 

obtuvo el compuesto del titulo como un s6lido blanque-

cino (45 mg, 13%). 6jj (DMSO-d6) 10.27 (1H, br s), 8.35 

(IH, dd, J 1.4, 4.7 Hz), 8.23 (1H, br d, J 6.5 Hz), 

35 8.06 (1H, dd, J 1.4, 8.2 Hz) , 7.74 (1H, dd, J 1. 9, 10.5 

Hz), 7.57 (1H, d, J B. 5 Hz) , 7.43 (IH, dd, J 4.7, 8.2 

Hz), 7.36 (1H, dd, J 8.6, 8.6 Hz), 4.46-4.40 (1H, br 

in), 3.57-3.54 (1H, m), 3.52-3.30 (3H, m), 2.15-2.05 
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(1H, br m) , 1. 95-1.85 (1H, br m) 1.41 (9H, s) . LCMS 

(ES+) RT 3.70 minutos, 583 (M+H)+. 

EJEMPLO 62 

(3S)-3-[({2-[(2-Fluoro-4-yodofenil)aminoltieno[2,3-bl-

piridin-3-ill-carbonil)aminojpirrolidina-l-carboxilato 

de terc-butilo 

Se prepar6 a partir del Ejemplo 1 (250 mg, 0,56 mmol) y 

10 (S)-3-amino-l-terc-butoxicarbonilpirrolidina (417 mg, 

2,24 mmol) por el m6todo del Ejemplo 5. Despu6s de cro-

matografia (25% acetato de etilo, 75% diclorometano) se 

obtuvo el compuesto del titulo como un s6lido blanque-

cino (190 mg, 58%) . 511 (DMSO-d6) 10.27 (1H, br s) , 8.35 

15? (IH, dd T 1.4, 4.7 Hz), 8.23 (IH, br d, J 6.5 Hz), 

8.06 (1H, dd, J 1.4, 8.2 Hz), 7.74 (1H, dd, J 1.9, 10.5 

Hz), 7.57 (IH, d, J 8.5 Hz) , 7.43 (1H, dd, J 4.7, 8.2 

Hz), 7.36 (1H, dd, J 8.6, 8.6 Hz), 4.46-4.40 (1H, br 

m), 3.57-3.54 (IH, m), 3.52-3.30 (3H, m), 2.15-2.05 

20 (1H, br m), 1.95-1.85 (IH, br m), 1.41 (9H, s). LCMS 

(ES+) RT 3.70 minutos, 583 (M+H)+. 

EJEMPLO 63 

25 2-[(2-Fluoro-4-yodofenil)aminol-N-[(3R)-2irrolidin-3-

illtieno[2,3-blpiridina-3-carboxamida 

Se disolvi6 el ejemplo 61 (40 mg, 0,069 nunol) en diclo-

rometano (3 ml) y se afiadi6 HC1 en dioxano (4, OM, 1, 0 

ml, 4, 0 mmol) . La mezcla se agit6 a la temperatura am-

30 biente durante 18 horas. El s6lido resultante se separ6 
por filtraci6n y se sec6 a vacio a 400C para dar la sal 
dihidrocloruro del compuesto del titulo (28 mg, 73%). 6H 
(DMSO-d6) 10.44 (1H, br s) , 9.25 (2H, br m) , 8.37-8.31 

(2H, m), 8.21 (1H, dd, J 1.3, 8.2 Hz), 7.76 (1H, dd, i 

35 1.8, 10. 4 Hz) , 7.61 (1H, d, J 8.5 Hz), 7.45-7.39 (2H, 

m), 4.61-4.57 (1H, m), 3.45-3.23 (4H, m), 2.27-2.15 
(1H, m), 2.09-1.98 (IH, m). LCMS (ES+) RT 2.30 minutos, 

483 (M+H)+. 
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EJEMPLO 64 

2-[(2-Fluoro-4-yodofenil)aminol-N-[(3S)-12irrolidin-3-

il]tieno[2,3-blpiridina-3-carboxamida 

Se disolvi6 el Ejemplo 62 (170 mg, 0,069 mmol) en di-

clorometano (4 ml) y se aftadi6 HC1 en dioxano (4,OM, 

4,0 ml, 16,0 mmol). La mezcla se agit6 a la temperatura 

ambiente durante 18 horas. El s6lido resultante se se-

par6 por filtraci6n y se sec6 a vaclo a 40*C para dar 

la sal dihidrocloruro del compuesto del titulo -(150 mg, 

92%). 6xi (DMSO-d6) 10.44 (1H, br s), 9.25 (2H, br m), 

8.37-8.31 (2H, m), 8.21 (IH, dd, J 1.3, 8.2 Hz), 7.76 

(1H, dd, J 1.8, 10.4 Hz), 7.61 (1H, d, J 8.5 Hz), 7.45-

7.39 (2H, m), 4.61-4.57 (1H, m), 3.45-3.23 (4H, m), 

2.27-2.15 (1H, m), 2.09-1.98 (1H, m). LCMS (ES+) RT 2.30 

minutos, 483 (M+H)+. 

EJEMPLO 65 

2-[(2-Fluoro-4-yodofenil)aminol-N-(l-metil _piperidin-4-

il)tieno[2,3-b]2iridina-3-carboxamida 

Preparada a partir del Ejemplo 1 (250 mg, 0,56 mmol) y 

4 -amino- 1-metilpiperidina (255 mg, 2,24 mmol) por el 

25 m6todo del Ejemplo 5. Despu6s de cromatografla (10% me-

tanol, 90% diclorometano) el material bruto se disolvi6 

en diclorometano (2 ml) y se aftadi6 HC1 2,OM en dietil-

6ter (2 ml). El s6lido resultante se separ6 por filtra-

cion para dar la sal dihidrocloruro del compuesto del 

30 titulo como un s6lido amarillo (145 mg, 44%). 6H (DMSO-

d6) 10.62 (IH, br s) , 10.37 (0.8H, s), 10.26 (0.2H, s), 

8.40-8.36 (IH, m), 8.31-8.28 (0.8H, m), 8.22-8.20 

(0.2H, m) , 8.19-8.16 (0.2H, m), 8.10-8.07 (0.8H, m), 

7.75-7.71 (11-1, m), 7.59-7.56 (IH, m), 7.47-7.31 (2H, 

35 m) , 4.05 (1H, br m) , 3.45-3.05 5H, m) , 2.70 (3H, d, J 

6.0 Hz), 2.03-1.85 (4H, m). LCMS (ES RT 2.34 minutos, 

511 (M+H)+. 
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1, 18 mmol) y la mezcla de reacci6n se agit6 durante 1 

hora mAs a la temperatura ambiente. Se verti6 la mezcla 
de reacci6n sobre agua y se extrajo en acetato de eti-

lo. La fase orgdnica se lav6 con salmuera, se sec6 
(sulfato de magnesio) y se concentr6 a vacio. El pro-

ducto bruto se purific6 por cromatografia (Si02; metanol 
al 10% en acetato de etilo), dando el producto requeri-
do como un s6lido amarillo p6lido (64 mg). 6j, (DMSO-d6) 
9.41 (1H, s), 8.20 (1H, dd, J 5.9, 1.0 Hz), 7.74 (1H, 
dd, J 10.3, 1.9 Hz), 7.57-7.54 (IH, m), 7.48-7.38 (2H, 
m), 7.22 (1H, t, J 8.6 Hz), 3.47 (3H, s), 3.17 (3H, s). 
LCMS (ES-’) RT 2.70 minutos, 474 (M+H)+. 

EJEMPLO 69 

(N-Metoxi-N-metil)amida del Acido 2-[(2-fluoro-4-yodo-

fenil)amino]tieno[2,3-b]piridina-3-carboxilico 
Se calentaron el Ejemplo 68 (164 mg, 0,13 mmol) y trife-
nil-fosfina (177 mg, 0,68 mmol) en THF (1 mi) a 65’C 

durante una noche. Se afiadi6 tricloruro de f6sforo (34 

mg, 0, 39 rrmol) y la mezcla de reacci6n se agit6 a la 

temperatura ambiente durante 90 minutos. Se extingui6 

la reacci6n con soluci6n de hidrogenocarbonato de so-

dio, y el producto se extrajo en DCM, se sec6 (sulfato 

de magnesio) y se concentr6 a vacio. Despu6s de HPLC 

preparativa, se obtuvo el producto requerido (10 mg) 

como un s6lido blanquecino. 6H (DMSO-d6) 9.23 (IH, s), 
8.35 (1H, dd, J 4.7, 1.6 Hz), 7.84 (IH, dd, J 8.1, 1.6 
Hz), 7.70 (1H, dd, J 10 .3, 1.9 Hz), 7.53 (1H, d, J 8.4 
Hz), 7.37 (1H, dd, J 8.1, 4.7 Hz), 7.22 (1H, t, j 8.6 
Hz), 3.47 OH, s) , 3.20 (3H, s) . LCMS (F.S+) RT 3.23 mi-
nutos, 458 (M+H)+. 

EJEMPLO 70 

12-[(2-Fluoro-4-yodofenil)amino]tieno[2,3-b]piridin-3-

il)-[(2R)-2-(hidroximetil)-piperazin-l-il]-metanona 
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Una soluci6n del Ejemplo 51 (80 mg, 0,13 mmol) en meta-

nol (2 ml) se trat6 con HC1 4M en 1, 4-dioxano (5 ml) y 

se agit6 a t.a. durante 3 h. La mezcla de reacci6n se 

concentr6 a vaclo para dar una goma amarilla, que se 

5 disolvi6 en metanol (20 ml) y agua (5 ml), y se alcali-
niz6 luego a pH 11 con hidr6xido de amonlo aq. al 25%. 

La soluci6n acuosa se extrajo con DCM (3 x 25 ml) , y 

los extractos orgdnicos se reunieron, se secaron 
(Na2SO4), se filtraron y se concentraron a vacio. El 

10 producto bruto se someti6 a cromatografla en columna 

(Si02, 95:4:1 DCM/metanol/hidr6xido de amonio aq. al 

25%) para dar el compuesto del titulo como una mezcla 

de dos rotdmeros, que se liofilizaron durante una noche 
en acetonitrilo/agua para dar un polvo de color crema 

1? (63 mg, 94%) . 6H (DMSO-d6, 1200C, contiene rotAmeros) 

8.37-8.36 (1H, m) , 8.29-8.28 (0.44H, m) , 8.33 (0.56H, 

dd, J 1.4, 8.0 Hz), 7.75 (0.44H, dd, J 1.8, 10.0 Hz), 

7.68-7.66 (0.44H, m), 7.58 (0.56H, dd, 1 1.9, 10.5 Hz), 

7.48-7.44 (IH, m), 7.39-7.33 (IH, m), 7.17-7.13 (0.56H, 
20 m), 4.31-4.29 (1H, m), 4.00 (1h, rn), 3.74-3.60 (2H, m), 

3.10-2.83 (3H, m), 2.76-2.65 (2H, m), 2.60-2.53 (1H, 
m) . LCMS RT 2.07 y 1.95 minutos, (ES+) 513 (M+H)+. 
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REIVINDICACIONES 

1. Un compuesto de f6rmula (I), o una sal farmac6uti-

5 camente aceptable, solvato o N-6xido del mismo: 
7 

I 

z 

i 0) 

en donde 
RI representa hidr6geno, hal6geno o alquilo CI-6; 

R 2 representa hal6geno o alquilo CI-6; 

10 R 3 representa hidr6geno, ciano, -0O2R’, -CONRRc o - 

CON (OR?) Rc; 

R’ representa alquilo CI-6; 

R? representa hidr6geno; o alquilo CI-G, cicloalquilo 

C3-7, cicloalquil C3-7-alquilo (Ci-6) , arilo, aril-

15 alquilo (CI-6) , heterocicloalquilo C3-7, heterocicloalquil 

C3-7-alquilo (CI-6) , heteroarilo 0 heteroaril-

alquilo(CI-6), pudiendo estar cualquiera de dichos gru-

sustituido opcionalmente con uno o mAs sustituyen-pos 

tes; y 

20 Rc representa hidr6geno o alquilo CI-6 (sustituido 

opcionalmente con hidroxi); o 

R? y Rc, cuando se consideran junto con el 6tomo de 

nitr6geno al cual estdn unidos ambos, representan aze-

tidinilo, pirrolidinilo, piperidinilo, morfolinilo, 

25 tiomorfolinilo, piperazinilo, homopiperidinilo, homo-

morfolinilo u homopiperazinilo, pudiendo estar cual-

quiera de dichos grupos sustituido opcionalmente con 

uno o mds sustituyentes. 
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2. Un compuesto de acuerdo con la reivindicaci6n 1, en 

donde R? representa hidr6geno; o alquilo CI-6, cicloal-

quil C3-7-alquilo(CI-6), heterocicloalquilo C3-7 o hetero-

cicloalquil C3-7-alquilo(Cj.-6), pudiendo estar cualquiera 

5 de dichos grupos sustituido opcionalmente con uno o mds 

sustituyentes. 

3. Un compuesto de acuerdo con la reivindicaci6n 1, en 

donde el resto c1clico -NRbRc representa azetidin-l-ilo, 

10 pirrolidin-l-ilo, piperidin-l-ilo, morfolin-4-ilo, pi-

perazin-1-ilo u homopiperazin-l-ilo, pudiendo estar 

cualquiera de dichos grupos sustituido opcionalmente 
con uno o mAs sustituyentes. 

15 4. Un compuesto de acuerdo con una cualquiera de las 

reivindicaciones anteriores, en donde los sustituyentes 

en R", o en. el resto c1clico -NRbR’, se seleccionan de 

alquilo C1-6, alcoxi CI-6-alquilo(C3.-6), hidroxi, hidroxi-

alquilo(CI-6), amino, amino-alquilo(CI-6), carboximetilo, 

20 alcoxicarbonilo C2-6, alcoxicarbonil C2-6-alquilo(cl-6), 

di-alquilamino(CI-6), alcoxicarbonilamino C2-6 y alcoxi-

carbonilamino C2-6-alquilo(C,.-6) . 

5. Un compuesto de acuerdo con la reivindicaci6n 1, 

25 representado por la f6rmula (II) , y sales, solvatos y 

N-6xidos farmac6ut.icamente aceptables del mismo: 
a 

12 

LI E 

N 

en donde 

R 12 representa hal6geno; y 

30 R 3 es como se define en la reivindicaci6n 1. 
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6. Un compuesto de acuerdo con la reivindicaci6n 5, en 

donde R 12 representa bromo o yodo. 

5? 7. Un compuesto de acuerdo con la reivindicaci6n 1, 

como se describe especificamente en esta memoria en uno 

cualquiera de los ejemplos. ’ 

S. Una composicift farmac6utica que comprende un com-

1Q puesto de f6rmula (I) como se define en la reivindica-

ci6n 1, o una sal, solvato o N-6xido farmac6uticamente 

aceptable del mismo, en asociaci6n con un vehiculo far-

mac6uticamente aceptable. 

15 9. El uso de un compuesto de f6rmula (I) como se defi-
ne en la reivindicaci6n 1, o una sal, solvato o N-6xido 

farmac6uticamente aceptable del mismo, para la fabrica-

ci6n de un mediQamento para el tratamiento y/o la pre-

venci6n de trastornos para los cuales estA indicada la 

20 administracift de un inhibidor selectivo de MEK. 

10. Un m6todo para el tratamiento y/o la prevenci6n de 

trastornos para los cuales estA indicada la administra-
ci6n de un inhibidor selectivo de MEK, que comprende 

25 administrar a un paciente que se encuentra en necesidad 
de dicho tratamiento una cantidad eficaz de un compues-
to de f6rmula (I) como se define en la reivindicaci6n 

1, o una sal, solvato o N-6xido farmac6uticamente acep-
table del mismo. 
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NOTMCATION CONCERNING UCB Celltech 

SUBNIISSION OR TRANSWrrAL 208 Bath Road 
OF PRIORITY DOCUMENT Slough 

Berkshire SU 3WE 

(PCT Administrative Instaictions, Section 411) ROYAUME-UNI 

Date of mailing (day1montWyear) 
02 March 2007 (02.03.2007) 

Applicants or agent’s file reference 
G0025-WODI 

IMPORTANT NOTIFICATION 

I -In temational application No. Intemational filing date (daylmonthlyear) 
PCT/GB2007/00031 0 30 January 2007 (30.01.2007) 

tmational publication date (daylmonthlyear) Ptioxity date (daj?lmonthlyear) 
Not yet published 31 January 2006 (31.01.2006) 

Applicant 
UCB PHARMA S.A. et al 

1 . By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority 
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority docurnent(s) relating to 
all earlier application(s) whose priority is claimed, Unless otherwise indicated by the letters "NR", in the right-hand column or by an 
?sterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau 
in compliance with Rule 17. 1 (a) or (b). 

2. (If applicable) The letters "NR" appearing in the right-hand column denote a priority document which, on the date of mailing of 
this.Form had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the 
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fails to 
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule 
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an 
opporttinity,? upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 

3. (If applicable)Au asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received 
after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the 
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in 
compliance with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated 
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17. 1 (c) 
provides that no designated 0111ce may disregard the priority claim concerned before giving the applicant an opportunity, upon entry 
into the national phase, to fiu-nish the priority document within a time limit which is reasonable under the circumstances. 

Priority date, Prinrity ppljca?on No- Conntcy or regional Offine J)aLe nf re-ceilit 
or PCT receiving Offigg of priorit-V docjiment 

31 January 2006 (31.01.2006) 0601962.4 GB 19 February 2007 (19.02,2007) 

The International Bureau of WIPO Authorized officer 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland Doroth6e M01hausen 

Facsimile No. +4122 338 82 70 

Facsimile No. +4122 33 8 82 70 Telephone No. +41 22 338 96 72 

Form PURIW304 (October 2005) I/C555HWD30 



PCT 1470UEST 

0 For receiving Office use 01 

04 
1 
Internallonal Applicallon No. 

linterridonal Filing Date 

Request , 

1/6 

Original (for SUIUMSSION) 

0-4-1 Prepared Using PCT-SAFE EHASY, mode3 
Version 3.50 (Build 0002.163) 

Petition 

The untlereigned requesis ftt the 
present Internaffortal application be 
p=m%W acwrtling to the Patani 
Cooperallon Treaty 

0.6 Receiving Office (specified by the United Kingdom Patent Office (RO/GB) 
applicant) 

0.7 ApplicanVe or agenirs I Rio reference 00025-WO03. 
I Thle of Invention THIENO-PYRIDIME DERIVATIVES AS b1EX 

INEMITORS 
11 ApplIcant 
114 This person Is applicant only 
11-2 Applicardfor all designated States except US 
I" Narne UCE PHARIM S.A. 
11?5 Addrm 60 AllGe do la Recherche 

B-1070 Brussels 
Belgium 

Siate of nallonalfty BE 
114 Statrof residence BE 

"-’ 

Telephone No. +32 2 559 9999 

1W 
11-9 

FecsWe No. +32 2 559 9900 

M?A 

. 
. L 



(30026-WOOI 

PCT REQUEST 

111-1 Applicant and/or 11 
111-1-1 This person Is 
111-1-2 Applicant for 

111-1-4 Name (LAST, First) 
111-1-5 Address 

111-1-6 State of nationality 
111-1-7 State of residence 

111-2 Applicant and/or Inventor 
111-2-1 

0-F 111-2-2 
This person Is 
Applicant for 

111-2-4 Name (LAST, First) 
111-2-5 Address 

111-2-6 18tate of nationality 

111-2-7 State of residence 

111-3 Applicant and/or I i 
111-3-1 This person Is 

111-3-2 Applicant for 

111414 Name (LAST, First) 

111-3-5 Address 

111-3-6 State of nationality 

111-3-7 State of residence 

2/6 

Original (for SUBMISSION 

applicant and inventor 

US only 

HUTCHINGS, Martin Clive 

UCB Celltech 
208 Bath Road 
slough 
Berkshire 
SLI 3WX 
United Kingdom 

applicant and inventor 

US only 

hRCHIBALD, Sarah Catherine 

UCB Celltech 
208 Bath Road 
Slough 
Berkshire 
SLI 3WE 
United Kingdom 

GB 

applicant and inventor 

US only 

BROOKINGS, Daniel Christopher 

UCB Celltech 
208 Bath’Road 
Slough 
Berkshire 
SLI 3WE 
United Kingdom 

-4 



G0025-WOOI 
3/6 

PCT REQUEST 
original (for SUBMISSION) 

111-4 Applicant and/or inventor 
111-4-1 This person Is applicant and inventor 
lil4-2 Applicant for US only 
iu44 Name (LAST, First) DAVIS, Jeremy Hartin? 
III-" Address UCB Celltech 

208 Bath Road 
Slough 
Berkshire 
SLI 3WR 
United Kingdom 

111-4-6 

111-4-7 

Im 

State of nationality 

State of residence 
GB 

GB 

Applicant and/or Inventor 
111-5-1 This person Is applicant and inventor 
111-5-2 Applican t for US only 
111-5-4 Name (LAST, First) JOHNSON, James Andrew 
III-" Address UCB Celltech 

208 Bath Road 
Slough 
Berkshire 
SLI 3WE 

United Kingdom 
111-5-6 State or natIonalfty GB 
11145-7 State of residence GB 

111-6 Applicant and/or Inventor 
III-GBA This person Is applicant and inventor 
111-6-2 Applicant for US only 
111-6-4 Name (LAST, First) LAUGHM, Barry John 
111-6,6 Address UCB Calltech 

208 Bath Road 
Slough 
Berkshire 
SLI 3WE 
United Kingdom 

III-" State of nationality GB 
111-&7 State of residence GEI 

--4 

. 
I L 
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G0025- wool 

PCT ?EQUISST 
4/6 

Original (for SUBMISSION) 

111-7 Applicant andfor Inventor 
111-7-1 This person Is applicant and inventor 
111-7-2 Applicant for US only 
111-7-4 Name (LAST, First) NEUSS, Judi Charlotte 
111-7-6 Address UCEI Celltech 

208 Bath Road 
Slough 
Berkshire 
SL1 3WE 
United Kingdom 

111-7-6 i State of nationality 

111-7-7 State of residence GB 
IV-11 Agent or common representative; or 

address for correspondence 
The person Identified below Is hereby/ agent 
has been appointed to act on behalf of 
the applicanks) beibre the competent 
International Authorities as: 

IV-1-1 Name (LAST, Find) THOMPSON, John 
IV-1-2 Address UCB Celltech 

208 Bath Road 
Slough 
Berkshire 
SLI 3WE 
United Kingdom 

IV-1-3 I 1 I alephone No. +44 1753 442193 
IV-1-4 Facsimile No. +44 1753 447895 
W-1-5 &-mall John-thompoon@ucb-group.com 
V----1 139SIONATIONS 
V-1 7be filing of this request constitutes 

under Rule 4.9(a), the designation of 
all Contracting States bound by the 
PCT on the International filing date, 
for the grant of every kind of 
protection available and, where 
applicable, for the grant of both 
regional and national patents, 

VI-1 Priority claim of earlier national 
application 

VF-11-1 i FIlIngdate 31 January 2006 (31.01.2006) 
VI-1-2 Number 0601962.4 
VI-1-3 County IGB 

L 

- "I 1 -11. " I-
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G0025-WOOI 
5/6 

PCT REQUEST 
Original (for SUBMISSION) 

VI-2 Priority document request 

The receiving Office Is requested to VI -1 
prepare and transmit to the International 
Bureau a cartified copy ol"the earlier 
atmilcation(s) Identified above as 

V11-1 internationai Bearcning AUMOrity European Patent Office (EPO) (ISA/EP) chosen 
Vill Declarations Number of declarations 
V111-1 Declaration as to the identity of the Š 

Inventor 
%AII-2 Declaration as to the applicant’s Š 

entitlement as at the International filing 
date, to apply for and be granted a 
patent 

VIII-3 Dedaration as to the applicarWa Š 
entitlement, as at the International filing 
date, to claim the priority of the eartler 
application 

V111-4 Declardlon of InventorshIp (only for the 
purposes of the designation of the 
United States of America) 

VIII-5 Declaration as to non-prejudiclat 
disclosures or exceptions to lack of 
novelty 

D( Check list number of sheets electronic file(s) attached-
IX-1 Request (Including declaration sheds) 6 
IX-2 Description 54 
IX-3 claims 3 
IX-4 Abstract I 
IX-5 Drawings 0 
IX-7 TOTAL 64 

Accompanying Items paper document(s) attach ad electronic file(s) attached 
IX-8 Fee cafculatton sheet 

V-17 PCT-SAFE physical media 

IX-18 lother !Fo= 23/77 
IX-19 IFIgure of the drawings which should 

: accompany the abstract I 
IX-20 ? 11-annuane of Ming of the International lv? "14 U 

)n 
i of applicant, agent or 
representative 

X-1-1 Name (LAST, First) 

X-1-2 Name of signatory 

X-1-3 Capacity 

It$ do 

-Q-em"n?A 
OMPSON, J01M 

Š9 

. . 
. L 



G0026-WOOI 

0 

PCT REQUEST 
6/6 

Original (fbr SU13MISSION ) 

FOR RECEIVING OFFICE USE ONLY 

10-1 Date of actual receipt of the 
purported International application 

10-2 Omwings: 

10-2-1 Received 

1 0?2-2 Not received 
io-3 Corrected date of actual receipt due 

to later but timely received papers or 
draWngs completing the purported 
International application 

10-4 Date of timely receipt of the requli7edŠ
corrections under PCT Article 11 (2) 

10-5 nternatlonal Searching Authority ISA/EP 
10-6 Transmittal of search copy delayed 

until search fee Is paid 

FOR INTERNATIONAL BUREAU USE ONLY 

11-4 jDate of receipt of the record copy by 
the International Bureau I 

--4 



G0026-WOOI 
1/1 

PCT (ANNEX - FEE CALCULATION SHEET) 
Original(W SUBMISSION) 

(TX9 shoot Is not part of and does not count as a sheet of the International application) 

0-4 

OA-1 

Form PCTIRO/101 (Annex) 
PCT Fee Calculation Shoat 
Prepared Using PCT-SAFE [EASY model 

Version 3.50 (Build 0002.163) 
0-9 Applicatirs or agent!s file reference G0025-WOOI 
2 Applicant UCB PHARKA S.A. 
12 Calculation of prescribed fees fee amount/muliplier Total amounts (GBP) 

12-1 Transmfflal fee T 55 
12-2-1 Search fee S 3.098 
12-2-2 
12-3 

12-4 
12-5 
12-6 
12-7 

12-12 

International search to be carried out by EP 
- 

Intemational filing fee 
(first 30 shoat) 11 611 
Remaining shoots 34 
Additional amount (X) 7 
Total additional amount 12 238 
11 + 12 m I 

- 
849 

EASY Filing reduction R -44 
12-13 Total Intemallonal filing fee (I-R) 1 805 
12-14 

12-15 

Fee for Priority document 
Number of pfloft documents 
requested 
Fee per document N 22 

12-16 Total priority document Veo: Š P Š 221 
1247 TOTAL FEES PAYABLE (T+S+I+P) 19801 
12-19 Modwof payment authorization to charge deposit account 
12-20 Deposit account Instructions 

The receiving office 
-.Š Tinited Kingdom Patent office (RO/GB) 

12-20-1 Authorization to charge the tote] fees 
Indicated above 

12-20-2 Authorization to.charge arry deficiency or 
credit any overpayment In the total fees 
Indicated above 

Šfor 12-20-3 Authortr6tion to charge FWfee 
priority document 

12-21 Deposit account No. D02494 
12-22 Date 30 January 2007 (30.01.2007) 
12-23 Name and signature THOMPSON, John 

-4 



Brigard &Castro 
BOGOTA - COLOMBIA 

PODER POWER OF ATTORNEY 

Yo (noso 
: 
tros) UCB PHARMA, S.A. I (We) UCB PHARMA, S.A. 

domiciliado(s) an 60, A116e de la Recherche, B-1070 Bruselas, domiciled in 60, Allde de la Recherche, B-1070 Brussels, 
B61gica Belgium 

Nombro(amo.$) a: JUAN PABLO CADENA SARMIENTO, 
y/o CARLOS H. PALACIO EASTMAN y/o MARTIN E. 
TORRES CARDOZO, de BogoW, Colombia, apoderados 
verdaderos y legales con poder especial, amplio y suficiente, 
para recabar de las oficinas y autoridadles colombianas 
administrativas, judiciales y de policla, en cualquier instancia 
a recurso, la obtenci6n de patentes de invenci6n, registros 
de mardas, disehos industriales, modelos de utilidad, 
dep6sitos: de nombres comerciales, lemas comerciales y 
ensehas,? registros de derechos de autor y contratos sobre 
[as mIsMos,’ obtenci6n de certificados de obtentor de 
variedades vegetales, as[ coma sus pr6rrogas, 
renovaciones, anotaciones de traspaso, cambios de 
nombre, domicilio y/o direcci6n; elaborar, tramitar.y registrar 

.?-’contratos de licencia y licencias de cualesquiera clases; 
intervenir como demandante a . como demandado en 
cualquier instancia y recurso ante cualquier juez, 
corporac16n, funclonario p0blico a autoridad en acciones 
judiciales, administrativas y de pol1cfa tales como: 
oposiciones al registro de marcas; acciones de caducidad, 
cancelaci6n y nulidad; acciones reivindicatorias, acciones 
derivadas: de la obtenci6n a explotaci6n de licencias; 
acciones’:, de. competencia desleal; demandas penales; 
accionesi, de indemnizaci6n de perjuicios, reclamos y 
observaqiones a solicitudes de patentes, dise6os 
industrial:es, modelos de utilidad, en el ejercicio de medidas 
cautelards y en otras acciones o m edidas similares. 

A este efecto, lo(s) faculto(amos) para elevar solicitudes 
formular?? descripciones, enmiendas, protestas: 
declaraclones, oposiciones, cancelaciones, nulidades, 
apelaciones y reclamos; pagar impuestos, cuotas y 
graveimenes prescritos par la ley; renunciar a desistir a 
derechos concedidos a en curso de concesi6n; recibir toda 
clase de, documentos y valores, dando el descargo 
respectivo, y, en general, para dar ante dichas autoridades 
todos los pasos necesarios al efecto indicado y tomar todas 
las medidas que creyeren conducentes al resguardo de mis 
(nuestro$ intereses), con todas [as dem6s facultades legales 
necesarl,as. 

Este poder comprende la facultad de ratificar a co, en 
mi (nuestro) nombre lo actuado as[ como I ulta 
desistir, transigir, comprometer, y la de sus lo- ’b 
en partp y revocar sustituciones. Asimis as) 
a: JUAN PABLO CADENA SARMIENTO LOS H. 
PALACIO EASTMAN y/o MARTIN E. TOR ARDOZO, 
domiciliado(s) en la 7 No. 71-21, T - a is 
(nuestros) apoderados en Colom n 
recibir notificaciones y design ad ra 
extrajudiciales. to 

Otorgadoy.firmado en Bruselas 

hoy de de 
Proxy 

Hereby appoints JUAN PABLO CADENA SARMIENTO 
and/or CARLOS H. PALACIO EASTMAN and/or MARTIN 
E. TORRES CARDOZO, of Bogot6i, Colombia, my (our) 
true and lawful attorneys with special, ample and sufficient 
power to obtain from the Colombian administrative, judicial 
and *police offices and authorities, in any instance, privileges 
of patents of invention, registration of trademarks, industrial 
designs and utility models; registration of commercial 
names, slogans and emblems, registration of copyright and 
contracts related thereto, certificates of obtainers of 
vegetables varieties, as well as extensions, renewals and 
recordal of assignments and changes of name, domicile 
and/or address related to the above; to prepare, -prosecute 
and register licenses of any kind; to act as plaintiff or 
defendant in any instance or recourse, and before any 
judge, corporation, public official or authority in judicial, 
administrative and police actions, such as: oppositions to 
the registration of trademarks; caducity, cancellation and 
nullity actions; claim actions derived from the obtaining or 
exploitation of licenses, action of unfair competition; criminal 
proceedings, actions for payment of damages: claims or 
observations on patent applications, models, industrial 
designs and utility models; in the exercise of preventive 
measures and in other actions or similar proceedings. 

To that effect they hereby empowered to file applications, 
formulate descriptions, amendments, protests, declarations, 
oppositions, cancellations, nullities, appeals and claims; to 
pay taxes, quotas and assessments prescribed by law, 
renounce or waive the rights granted or in the process of 
granting; to receive all kinds of documents and valuables, 
giving the respective release of receipt, and, in general, to 
take before said authorities the necessary steps to such 
effect, and any measures that they may deem pertinent to 
the safeguard of my (our) interest(s) with all the other 
necessary legal powers. 

3Tms power includes the faculty to ratify or confirm desist, 
settle and compromise on my (our) behalf, and to substitute 
this power in whole orWOart and to revoke substitutions. At 

_461 the same time At (We) hereby appoint JUAN PABLO 

M 
iENTO and/or CARLOS H. PALACIO 

M 
CADENA 
EAST ?’andlor MARTIN E. TORRES CARDOZO, 
d E? in Carrera 7 No. 71-21, Torre B, Piso 4, my (our) 

a 
eV(S 

. Frney(s) in fact, with powers to receive notifications and 

RV. rnlpte judicial and extrejudicial attorneys. 
;;3luaf.__ 

-.110iigg. ’99,7// 

arliet? signed in Brussels 

JW day of July 2007 4h ris 

r 



CERTIFICADO NOTARIAL (SOCIEDAD) 

Hoy de de 
personalmente comparec16 ante mf Allen NORRIS 

a quien cono?:co, y de quien me consta que firm6 el anterior 
documento, debidamente juramentado declar6 y dijo que 61 
(ella) es el Apoderado y Representante Legal 

de UCB PHARIVIA, S.A. 

Sociedad? 
’ 

legaimente constituida para un perlodo de 
duraci6n!que a6n no ha terminado; que el declarante est;? 
autorizado por dicha compania para conferir este poder; que 
el sello e:stampado por 61 al pie de tal poder, en nombre y 
representaci6n de [a expresada compaRfa, es el sello oficial 
de ella; , y que el objeto para el cual se confiere este 
instrumento est6 comprendido dentro del objeto social de la 
sociedad:. 

El suscr?to Notario hace constar que tuvo a la vista las 
pruebas de la existencia de la sociedad. 

Estado de 
con fecha 

y que qu ien confiere el presente poder es su representante. 

NOTARIAL CERTIFICATE (CORPORATION) 

On this ,9,-011 day of 
’-?S 

of 2a:R personally 
appeared before me AlleInJORR 

to me known, and known to me to be the person who 
signed the foregoing instrument who being by me duly 
swom did depose and say that he (she) is the Proxy and 
Legal Representative 

of UC13 PHARMA, S.A. 

Which is legally constituted for a term not yet expired, that 
deponent is authorized by said Company to confer this 
Power of Attorney: that the seal affixed hereunto by the 
deponent in the name and on behalf of said Corporation is 
the corporate seal thereof; and that the purpose for which 
this instrument is granted is included within the corporate 
purpose of company. 

The undersigned Notary Public attests that he has seen the 
documents that prove the existence of the company. 

State of PA&--V? 
under date of %?A0 

and that he (she) who grants the present power of attorney 

D a rmm?i gn I 
Notario POblico (sello) Not i erde notaris tp fffye 

9 FLA30 Verenigingstmat too - 
4E Bruxelles 1000 Brussel 

NOTARIAL CERTIFICATE CERTIFICADO NOTARIAL 
PERSONA NATURAL NATURAL PERSON 

1 .7 

Hoy de -de compareci6(eron) ante mf On this day of of 
personallypppeared before me 

a quien (es) conozco y me consta que 
:(s) firmante(s) del documento c persona 

quien(es) declara(n) qua otorgan el mismo 
prop6sitos que en 61 se expresan. 

RVA 

Notario POblico (sello) 

Mho is(are) known to me and who I attest executed the 
foregoing document and he (they) declared he (they) 

Y grant(s) the docurnerlt.-for the uses and purposes therein 
expressed. .,pr-00- - - 

Cri 001a ""an asente f0f Ues 

JUN. zog 
) f?l TA .1 -- - Notary Public (Seal) 



ION AL ESPANOL del Documento de Poder otorgado por UCB 

S.A., con domicilio en All6e de la Recherche 60 B Š 1070 Bruselas, 

!ca. 

?ay un sello que dice: 

ALLEN NORRIS 
Apoderado y representante legal 

Hay un sello que dice: 

Damien Hisefte 
Notario Asociado Š Geassocieerde notaris 
Rue de IAssociation 30 Verenigingstraat 

Bruxelles 1000 Bruselas 

iay un sello que dice: 

Damien Hisefte 
Notario Asociado de Bruselas 

Geagsocieerde notaris et Brussel 

APOSTILLA 
(Convenci6n do ]a Haya do Octubre 5 de 1961) 

1. Pais: Be’lgica 

Este documento pfiblico 

2. ha sido firmado, por: Hisette, Damien 

3. actuando on capacidad de: Notario 

4. lleva el sello/timbre de: Notario so 

Certificado 

&7 To 

ZVI 

..Av 
40 

5. en Bruselas 6. 

7. por el Servicio Mlico federal de Asuntos extranjeros, Comercio exterior y 
Cooperaci6n para el Desarrdllo 

8. No.9805070720744644 

9. Sello/timbre: 10. Firma 
hay un sello que dice: 

SERVICIO PfJBLICO FEDERAL 
DE ASUNTOS EXTRANJEROS 
COMERCIO EXTERIOR Y COO- (EnZMA) 
PERACION PARA EL DESARROLLO Jean-Paul Lignier 



DENCIA DE 1NDU-OJTF"1A Y COMER" SUPERINTEN 

lititilill 
it 

?llil1110101 000 itilososolai-I. .06000-0 No. Dep. 202() NUECREACIOM
 

2008 08-04 17 03’ F,40.. 3TS FASENACIONALI 

Tra 1i pp’VENTEIYII tON ?Ojjos? 152 
Ad’.411 PRESFWAC 

S LJ F F, D E NC I A 

REQUI&ITQ8 MIMMOS PARA A0Mf=N-,kTR-AMJT?›’ 

PATENT’rz Ofi?‘INYEN.-CION MODELO IX UTILMAID 

Inoloacl6n.,de. -que so’sollob Ja., patente.,’ 
.Paito’s,d-e [deftfloaol6n del aollolti?rjto-o cle 1a persona quo proeenta, ja sokitud 
be?qrlp.Wn do i,? t?vehol6n 
Dl?ulp a deser es.fQ?,Petnentw 

INCOMPLETA 

DIS?Po INDUSTRIAL’ 

indl a016 
-del soll0i D,Qt -do I Onf-?*61404m: parsona. que 

"g"r4floa y fbtogrtflwa 06’! Qlgomo Ind4atflal 0 , M.?eatra del, 

Im, 6torjerf quo In 00-yPorp 01 .0 , 

INOOMPLr;.-TA 

EpQU?M?,JMTRAZADO r 1. 

+ lndlc?a’ 1,6n, d-O-que Q? 8,01’I’dh et, reg"Jetro, d-5 ?ji, EeqLroma do T rlazadb 
WOSII??,e Wntift"166 perbona qud.preaentki la,sollOud-1 I 
Rqpre amtan,16n VrAfIca’dol -aaquomo trazedo J; 

fas.tose4 estoblecfdaa 

INQQMPLE-TA’f’ 

I correrp .1 $:No. 27-00 Pin V; y 10 
6n 40 

Fax: *,a 60 .0210 



REPUBLICA DE COLOMBIA 41 
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

Bogot&, 
2020 

i 

DoCtor(a) 
CADENA SARMIENTO JUAN PABLO 
Apoderado(a) y/o Representante de 
UCB PHARMA S.A. 

REFERENCIA Radicaci6n No. 8 80917 
Solicitud internacional PCT/GB2007/000310 
Fecha inicio fase nacional 31/08/2008 
Trdmite 11 
Evento 378 
Actuaci6n 430 
Oficio No. - 12161 

Como rp sultado del examen de forma, realizado con fundamento en el articulo 38 de 
la Decisift 486 de la Comisi6n de la Comunidad Andina, articulo 27 del Tratado de 
Cooperad, 

; 
i6n en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular 

finica de la Superintendencia de Industria y Comercio, se le comunica que: 

1. La solicitud, no contiene la copia del documento en que consta la cesi6n del 
derecho! 

! 
a la patente del inventor al solicitante o a su causante, conforme a lo 

establecido por el articulo 26 literal k) de la Decisi6n 486 de la Comisi6n de la 
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos 
deberdn? 

: 
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del 

C6digo ::de Procedimiento Civil. Cuando se trate de las declaraciones a que hace 
:ia la Regla 4.17 ii) del Tratado de Cooperaci6n en Materia de Patentes referenc 

PCT., el alcance de las tales declaraciones se determinarg segOn indiquen 
claramente una cesi6n de derechos del inventor al solicitante o su causante, de 
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de 
la Circular Onica de Superintendencia de Industria y Comercio. 

En cumplimiento de lo dispuesto por el articulo 39 de la Decisi6n 486, se le 
requier6 para que dentro del t6rmino de dOB meBes siguientes a la fecha de 
notificaci6n del presente oficio, complete 10B requisitos anteriormente enunciados. 
En caso de no dar cumplimiento al presente requerimiento, la solicitud se 
considerarfi abandonada y perderd su prelaci6n. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal 
e), del:cap5.tulo quinto del,4tulo primero de la Circular Unica No.10 de 2001. 

WZA? ALIX CARMI fSpf,16ES DE -?MRGEL J’i 
Jefe de la d’ isi6n de Nuevas Creaciones 

El antq];Zor requerimiento fue notificado por fijaci6n en lista de 
fecha 
adpall 0. SET. 2004 


