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AM DE | NH Bl TORS OF GLYCOGEN PHOSPHORYLASE 5 BACKGROUND OF THE | NVENTI ON
Thec-po@sent invention is directed to pyrrol opyridi ne-2-carboxylic acid

am des. In particular, the present invention is directed to

pyrrol opyri di ne-2-carboxylic acid am' des that are inhibitors of glycogen

phosphoryl ase. 10 Insulin de es and non-insulin

dependent Type |1 di abetes on |nue to presen reatnment difficulties even
t hough clinically accepted reginens that include diet exercise,

depandant -t hor of of SRR PV RIGNE A AREBEGEALET NS hypogl yeom ¢

agents, particul arly jQpesicded OWL?@d@N@HGS@I-ﬁB%‘ ith fewer adverse
uce

effects. 15 The I|ver and certain other organs pro gl ucose - thereby
réi sing the blood sugar |evel - by breaking down glycogen or by

synt hesi zin f I cul e precursors. The breakdown of
gl ycogen |Bs’&gg{}m @ﬂjﬁ%ﬁﬁosphoryl ase enzyne. Accordingly,
i nhi bi ting glyqageRsBRGRRHRIOH iAGFecte d%'b&n@gn&ﬁwca}mgﬁk SVidlagflakl 0od sugar

| evel in diabetic patients. 20 Si m arly, rtension d its associ ated
pat hol ogi élspmtlcﬂriaame frosene ot is datéted ms}m}lrmimirislmel—l-parbenyla:, acid

hyper | i pi de r.chol est erol em e been associated with el evated
insulin | @Ug%ies“ t@ Ee‘?‘ﬁﬁ’étﬁfsl eﬁiﬁ"‘gﬁe’l Wllﬂsghm&’ "l ead to abnormal blood sugar
lgyels. Furt henmRlig defRea TRl di R Th&nsRihshBR o Jsendéuﬁﬁ;p cTRdigctigs may be

treated with hypogl ycem c agents, including conpounds t inhibit 25
gl ycogen phuspiece pteasre trefitmeent arfﬂcuipcm\eotthmghehheaﬂys ameptgﬂycg)glem

hosphoryl ase btor a Ief | | owi ng.reperf r ha
P oo’ bech i ghidsuich Bidiss, bibogEs feenfeoud! o0 SR DI aHe st of
Physi ol 0gys pdrRaf depafdbnEl st R Omh¥re 18 B¥§ﬁtﬁiuﬁ}@neeﬁ/@6r rﬁﬁ@ﬂhyp%?@k&hw H 177-84).

Accor di ngl y, it 1S accepted that conpounds that inhibit cogen
phosphor ylagens, meulﬁlwmne&ﬁ!ﬁpmeybwbgtermdt@tﬂdW\l(tilfe&@redmse &9}3 are useful in

Fyber i neul | nemiide ThERETcHpaling or R orer BFBEIeS. BFeDnUeRE Ao cheni a.
Never t hel %§§ar 1dvle] WBY h;%ataﬁ]gd%w g’l?éc%eﬁ Or W%ﬁkﬁbsﬁiﬂgeglué@% @om &RAPOUNds t hat
i nhi bit gl ycogen phosphoryl ase.
molecule precursors. The breakdown of glycogen is catalyzed by glycogen
phosphorylase enzyme. Accordingly, inhibiting glycogen phosphorylase (“GP”) may
lower the elevated blood sugar level in diabetic patients.
20 Similarly, hypertension and its associated pathologies such as, for example,
atherosclerosis, lipidemia, hyperlipidemia and hypercholesterolemia have been
associated with elevated insulin levels (hyperinsulinemia), which can lead to
abnormal blood sugar levels. Furthermore, myocardial ischemia can result. Such
maladies may be treated with hypoglycemic agents, including compounds that inhibit
25 glycogen phosphorylase. The cardioprotective effects of glycogen phosphorylase
inhibitors, for example following reperfusion injury, has also been described (see, for
example, Ross et al., American Journal of Physiology. Heart and Circulatory
Physiology, Mar 2004, 286(3), H1177-84). Accordingly, it is accepted that
compounds that inhibit glycogen phosphorylase (see, for example, U.S. Patent No.
30 6,297,269) are useful in the treatment of diabetes, hyperglycemia,
hypercholesterolemia, hyperinsulinemia, hyperlipidemia, atherosclerosis or

myocardial ischemia. Nevertheless, it would be desirable to obtain other novel

compounds that inhibit glycogen phosphorylase.



R Kurukul asuriya, J.T. Link, et al., Current Medicinal Chem, 10:99-
121(2003) describes "Prospects for Pharnacol ogic Inhibition of Hepatic

d ncosercProduction.” R Kurukul asuriya, J.T. Link, et al., Current

Medi ci nal Chem, 10:123- 153(2003) describes "Potential Drug Targets and
Progress Towar ds Phar nmacol ogi c 5 I nhi bi ti on of Hepatic d ucose Production.”

U.S. Patent Nop ]g.,z,z EP 0832066
descri be substl t ut Né;lgigd’o [ e- ﬁlg%? ony § (f%s;) an?{f"plnlvd;?)l ves as glycogen
phosphor yll1a$@0Dhddserilams SPrddp&:its Rthdamtma‘dok).gloGInhm?t;cﬁﬂﬁ” Heydti6 (RT7c0s877 descri be
substitut i ng rbon des an lor) vaLl ves | ycogen 10
phosphoryl é%‘g'- glﬂlﬁl ’?%'r‘%‘ﬁu aP?i?eﬁ‘l"k r’q 8%’@9” g% 8’5@@&’ —@?%gcl ic

pyrrolyl 13 2@@9) &%ﬁa&we&nm@&g %eltsatﬁﬁ Proffell TAlsds FMRReADgikat ent
Appl i cation EP 0978276 and 36071 describe inhibitors of human

glycogen ﬂtﬂubmlnoroﬁllhpmca(&wcmmbduama " Inter nat| onal Patent Publication No.
WO 01/ 68055 de i bes ph hor h| bi t.or ent No.
5, 952, 322 descﬁi?ge]g%%f‘t%e‘{%&%%%g f‘ﬂ’@gﬁg I&PAP& 1%§Ipsgﬂ§ﬁ}£ 6 i ssue

damage USidagh ik ¥ensen PROGRIVN- Y cafRni1 QEMHde hiv&8alycepal Pat ent
Publ i cati on No. WO 01?55146 desgrl bgpﬁg}ruyl amd |eﬁlgs ant%e};cngfﬁl onal Pat ent

Publ i cat i mhosp@or}\l@e@ahﬁm%u:&sf@mnbébseﬁﬂOhﬂﬂwﬂﬁﬁ’i‘? P pdeiscratss

I nt ernati on a C 346 describes tricyclic
conpounds.® gﬁ“ltl ts@ﬁn (ﬁrfﬁ%? 5&’[08213‘(51%8@\/\33 ‘?)Cﬁ RO2UVD BEHEETE descri bes
spbsti t ut efloRhoyAdEe REhiBRors O TR Uttt NoNb 809801 aebib&tiellicpyRbiygat i on No. WO
02/ 20475 descri bes serine protease activity inhibitors. International

Pat ent Pulalriidestas glychgen msgmmmhlw@&rﬁtmwabmsAnph@é@pﬂ\fﬂs BERt agoni st s.

| nt ernati tio 2/ 461 9 desc s_quani ¢di ne and
b i e u B [y h B Bite Mt o st 1dteed R i o0d B Brdon s
descri bes th@neuééoﬁ%@ﬁﬁflbﬁdﬂpﬁ%nﬁyﬁ?ﬂlicﬁtlmﬁewo1/\68@55\/&%6111?65 g'lﬂ:b@éd‘at i onal
Patent Publication No. WO 00/43384 describes aromatic heterocyclic

conpounds .phpspherykeseiignbitorPallehitPapmb Noc 300 332 Ndescrigy Dmethed 97 reduding\ WD

WD 01/ 32639 aBetE BUeTHABP LR oh BT e b IR s PR 2P 1301750

descri bes phenyhwzatiend ParatPelicalith NBEWD BaeM6 mmm@wmld\\&s EP 1179341
30 describes cyclic am no conpounds. U.S. Patent No. 6,037,325 descri bes

subst i t ut deterbioryl Batgst Pvebh:c@hmhlﬁd‘éfo 01/627 PdaseribavgntigTleythmegmeptdeser i bes
R s S T SR e I
Publ i cat i gfteMatioV¥PPABhEBENICatien No: WIDOD3IFIR describes substituted polyamine
20 compounds. International Patent Publication No. WO 02/20475 describes serine
protease activity inhibitors. Intemational Patent Publication No. WO 02/40469
describes bombesin receptor antagonists. International Patent Publication No. WO
02/46159 describes guanidine and amidine derivatives. International Patent
Publication No. WO 00/69815 describes ureido-substituted cyclic amine derivatives.
25 International Patent Publication No. WO 00/43384 describes aromatic
heterocyclic compounds. International Patent Publication Nos. WO 02/26697 and
WO 00/76970 describe aromatic derivatives. International Patent Publication No.
WO 01/32622 describes indoles. European Patent Application No. EP 1101759
describes phenylazole compounds. European Patent Application No. EP 1179341
30 describes cyclic amino compounds. U.S. Patent No. 6,037,325 describes substituted
heterocyclic compounds. U.S. Patent No. 5,672,582 describes 4-substituted
cyclohexylamine derivatives. European Patent Application No. EP 1201239 describes
cyclic amine CCR3 antagonists. International Patent Publication No. WO 98/25617



describes substituted aryl piperazines. U S. Patent No. 5,756,810 descri bes
preparing 3-nitrobenzoate conpounds. U S. Patent No. 5,710,153 descri bes

t etc-ag@ber conpounds. U. S. Patent Nos. 6,174,887 and 6, 420,561 descri be

am de conpounds. S.P. Hiremath et al., Acta 5 G encia Indica,
XVI1'1:397(1992) describes the synthesis and biol ogical activities of

i ndol yl t hi C a I raat ]
Publ i cati g%ssﬂg'es %&%@%@gﬁgﬁﬁﬁ gjeg %At%ﬁg\lj sagést%isrt]gtdeegﬁﬁ?%ﬁ%ﬁj%% onani des.
U. S. Pat entnifNobenzbatb t8mPeimddescri bes conbi natorial sul fonam' de libraries.

Eur opean Pat ent plicatiaon No, EP 0810221 describes o nt ai ni ng
het erocyclic d&ﬁﬁ%ﬁ?ﬂ;é@ 510 O 3P Sigesaihepistrazhle pRpPPWISE Blng'( %06345990

descr i bes goluonkl 4212638 QAT be anfill OPEANNRALEP! 1 &bhcata!zo,@awo EP 0254545

descri bes "di am ne conpolinds. nt er nat at ent | cation
97 31016 désetd beécal HMIHIM(@%} désbizbemiuc_t amﬁtbsmrandészﬂegcalldcﬁvu@mﬁnt No.

6, 034, 067 .de r|bes serin p tease i.nhihitors. Internat onal t ent
Publ | cat | GO AETaEAFaa7stES A5, serpicabepdte dplegations) Htork Publiige i i be

heror egul %@r%/%@me&%es 94%1511%@&1%% I&%@%géém?%%desg Bdt&f No, t hronbi n

inhibitors. U K Patent Application es pepti de
i nhi bi t or $,68,836 alesantbes b@ukmatoﬁ(aBsmfonmardelh’mgarmﬁzEumpehh Bateﬁ!at ent No.

5,821, 241 descr tor anta onl sts rnatj onal Patent
Publ i cati P alﬁ@ﬁ%@&@ﬂgﬁﬁwﬂ by Y;&E?)PP’E}@ H&WTBCYCQG%S’&MWE%rrpounds

. Pate 6 Fady adi azol e,
A o oHurgREn PRy %%3%’?3% Ero3ay gtéeer%%§ﬁoﬁ§y§eﬁﬁ&%rohg)%7 000, 787
and 6, 124 27opedeBetentspplivatiobNo. ER 024 345ntysqdps lddmndecmmpdmmles U S. Pat ent
No. 6, 455,529 descr.ib adh on.recep S Pat.ent No.
6410 584 desdiipmatont Pafat ErtiradeeNenth o7 ¥ GsSitiarbibios At pat ont
Publ i cat i %'?IzNﬂedMQd%iéc%éé%}Ow%Eén?% 8034061 BEREYE define ﬁf&f@és@' ds. US.

Pat ent Publ i cation . 20030004162A1, European Patent Application No. EP
0846464, amtdbitors.emehitomal PRalt Rublicatom No. WOOBE7989384 LisskateidNgl ycogen

phosphor yl 0 | nt er nat i onal Publ.i cat j No,. 97/ 28798

dgﬁgcri bes 6@3&9?% @’C&&HOWP "’\F‘é‘g compguncga#gg P Wq% 4%533)3'}’ dﬁﬁf?? bes am no

?IC')d 3g NC m%gg%%mmwm%twﬁ%m@mm GBIy B gedcBBESSPREEd by Formul a
- inhibitors of pro-interleukin-1B converting enzyme. U.S. Patent No. 5,821,241

describes fibrinogen receptor antagonists.
International Patent Publication No. WO 01/02424 describes peptide boronic
20 acid compounds. U.S. Patent Nos. 6,001,811, 5,869,455 and 5,618,792 describe
oxadiazole, thiadiazole and triazole peptoids. U.S. Patent Nos. 5,885,967, 6,090,787
and 6,124,277 describe thrombin inhibiting peptide derivatives. U.S. Patent No.
6,455,529 describes adhesion receptor antagonists. U.S. Patent No. 6,410,684
describes serine protease inhibitors.
25 International Patent Publication No. WO 01/94310 describes bis-heterocyclic
alkaloids. U.S. Patent Publication No. 20030004162A1, European Patent Application
No. EP 0846464, and International Publication No. WO 96/39384 describe glycogen
phosphorylase inhibitors, International Patent Publication No. WO 97/28798
describes pyrrolidine derivatives. U.S. Patent No. 5,346,907 describes amino acid
30 analogs.
SUMMARY OF THE INVENTION

Compounds represented by Formula (I):



IHY z RL XZ "X1J 'N 0 X3\Xa N H or stereoisoners or pharmaceutically
acceptable salts thereof, are inhibitors of glycogen phosphoryl ase and are
usef-wboskar t he prophylactic or therapeutic treatment of diabetes,
hyper gl ycem a, hyperchol esterol em a, hyperinsulinem a, hyperlipidema, 5
hypertensi on, atherosclerosis or tissue ischema e.g. nyocardial ischem a,
and as cardioprotectants. DETAILED DESCRI PTI ON @F THE | NVENTI ON The present
invention is directed to a conpound of Fornula (fni R3 Rl Yz HX2 X~ Nz
R- R X3\Xa NO 10 or a stergoisomer, or a phafmaceutically acceptable salt
t hereof, wherein: one of XI, X, X3 _and st be N and the others nust be
C, R and Rl are each independgn gﬁ;:ﬁaL%?en ,rAydroxy, cyano, Co-4alkyl, Cl.
4al koxy, fl uoronethyl, dlflﬁ%rgnﬁ tr(;luoronethyl et henyl, or ethynyl;
R2 is Co-4al kyl, COOR6, CORD, L% 4a|koxyClAaIkyI : hydroxyCI-4aIkyI-, 15
cycl oal kyl Co4al kyl -, aryl1Co-4al kyl -, hetaryl CO-4al kyl -, wherein any of the
aryl or hetaryl rings are optionally substituted with 1-2 independent

hal ogen, ey aBRoisbrersdd! phittmaceiltichilly keoeptabidNGEo ifbad ofydry (iEabifark by ) |

- SO2C1- 4al kyl , - SO2N( Co- 4al kyl ) ( Co 4al kyl ), hydroxy, fl uoronethyl,

di f | uor omatyggen Rhospharylrseornsase hsafilyn B nrephsmacsic oy thesapeptio gratyientpt

absent . oiieARdPyER B ey R Rrd@ltiems RS of 0

cay bon- cambguhcRging; athdrSsolldodly 6f @888 ischéshiedr. Adbokdldial sthdaiak axd/as C1- 4al kyl ,
ary1Cl- 4al kyl thi o-, -Co 4al kyl aryl, -Co-4alkyl hetaryl, - Co_4a| kyl cycl oal kyl
or -Co- 4a|CRr}ilq}Péftté¢t@@§fcl yl, wherein any of the rings is optionally

subet 1t st BploscRIBPRAIER RIS ERmEKEIe,) CF 20 del iy 11 boromet .

NC: 10003PCT The present invention is directed to a compound of Formula (I):

RS
/
Y.——'Z
g
X>( N 2
1_|.|_ R
Ko~
X7 N o
1
10 or a stereoisomer, or a pharmaceutically acceptable salt thereof, wherein:

one of X, X5, Xz and X4 must be N and the others must be C;

R'and R are each independently, halogen, hydroxy, cyano, Cy.salkyl, C,.
salkoxy, fluoromethyl, difluoromethyl, trifluoromethyl, ethenyl, or ethynyl;

R? is Cg.4alkyl, COOR®, COR®, C,_salkoxyC.4alkyl-, hydroxyC_salkyl-,

15 cycloalkylCygalkyl—, arylCy.4alkyl—, hetarylCosalkyl-, wherein any of the aryl or
hetary! rings are optionally substituted with 1-2 independent halogen, cyano, C;.
aalkyl, Cy.4alkoxy, -N(Co.salkyl)(Co.qalkyl), —SO,Cysalkyl, —SO;N(Cy.salkyl)}(Co.
salkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl substituents;

Y is Cy.palkyl or ~-CH(OH)-;
20 Z 1s CHy, ~C(O)-, -O—, >N(Cy.salkyl), >N(Cs.¢cycloalkyl), or absent; but
when Y is -CH(OH)-, Z or R’ must be bonded to Y through a carbon-carbon bond;
R?is hydrogen, —COOCy.salkyl, C,.salkoxy, C).4alkyl, arylC, jalkylthio—, —Cj.
salkylaryl, —Cg.salkylhetaryl, —Cgy.salkylcycloalkyl or —Cg.4alkylheterocyclyl, wherein
any of the rings is optionally substituted with 1-3 independent halogen, cyano, C;.
25 salkyl, fluoromethyl, difluoromethyl, trifluoromethyl, ~Cy4alkyINHC(O)YO(C_salkyl),

-4-



- Co- 4al kyl NR R8, -C(O R9, C. 4al koxyCo-4al kyl -, -COOCO 4al kyl, - Co-

4al kyl NHC( O) R9, - Co-4al kyl C(O N(R1) 2, -Cl1-4al koxyCl. 4alkoxy,

hyer-oxy:€or 4al kyl -, - NHSO2R1, -S02(Cl-4al kyl), -SO2NR 1R12, 5- to

6- menbered heterocyclyl, phenyl Co-2al koxy, or phenyl Co-2al kyl substituents,
wher ei n phenyl is optionally 5 substi tut ed vvi th 1-2 i ndependent hal ogen,

cyano, Cl - y S02C1- 4al kyl ,
- SC2N( Coada hi{ﬁ\l&% %{Sbﬁ% CH)‘}% S% rorret hfﬁlﬂw Fpuoronet hyl or
trifluor omkﬁwH&ubR? i-tQsqalkglC(OINERIO), banidalkory@y Jallqmgy,c}@rdbm)rycahalkﬂe

het er oc cI | | ,ap 0Xx0 bstlt t; or RBis

- NR4( - Co- 4 *1&345%5@ *%gb C%zrarkéfﬁwi@%h@ » 249539 %g?fearﬁée‘iﬁg"‘«y Lecycl oal kyl
optional | t substituted
by, hydr oxy SRR e phen LS *‘W@%ﬁﬁ‘w{ S PR PRI,

ni%sO0, | , or 3ubstiRBed withylel? uglemndhmdradngp@z@)@ad» @L4au<ybf—12@lkkwcy@0$4al kyI , or

ot AR O S0E) S S DB S ettt g

ni trogen widbr&rhéd lle trlfhl%ﬁ’?tﬂéthylt%‘ﬁﬂgtﬁﬁféms Gt b s R« in C&l‘bMﬁilé 4al kyl,
- SO2N( Co- 4al kyl) ( , Cl- 4al koxycarbonyl aryl g(

4al koxy) céﬂﬁbmwtlyl gndpmpmrallm Carnéor%anwnmg[s—(ab eubspitieonhal | y nono- substituted
on a ring 20 car v&%} & &Rs,. cyano, Cl- 4al kyl -C(O) -, Cl. 4al kyl - SQ2-,
Cl4al kyl , Cl4aI°F< d 63?\?1%’ N Co- 4al kyl ) (Co- 4al kyl ), hydr oxyCo. 4al kyl -
ofg CO- 4al kyl eaerqgrgy alkyl, mzoj‘élk@ﬁNWR&tCﬂ@yMﬁro@t1§@ﬂly@ub§tﬁﬂ@ﬂ blys i ncl uded

or two bonds on a ring carbon oOf t he heterocycl yl group tionally can form

an oxo (=OydwowpssiatkyénfurthReopteonglly geliskiuted by hydroxa ChealkexyC...28yR7omnd R8 are

i ndepende 6cycl oal kyl, or CQ(Cl4al kyl); RO is Cl.4al kyl,

or C3- 60y2'1[ 6&#%?@1%2% ¥%4al kyl, or C3- 6cycl oal kyl ; R11 and R12 are

i ndependent |y Ggdal Kyr20r together with the nitrogen to which they are

attached may forma '4- o 6-menbered het er ocycl e; and 30 wherein there are

no ni t rogen- oxRjenhydipgano hrdronyCrelieh- 61..akex§yenkyial o, helendiori n | i nki ng

t threehcor% nents -Y-Z-R3 to each other. The nol ecul ar wei ght of the
conpounds SETESE M a (I') is preferably I ess than 800, nore preferably |ess

than 600. -5 NGLhLRIP3REiErocyclic nitrogen-containing R’ ring optionally is mono-
substituted on the ring nitrogen with C;_salkyl, benzyl, benzoyl, C;.salkyl-C(Q)-,
-S0,C.salkyl, —=SO.N(Cysalkyl)(Co.salkyl), or C,_salkoxycarbonyl aryl(C,.
salkoxy)carbonyl; and wherem the R’ rings are optionally mono-substituted on a ring
20 carbon with halogen, cyano, C;4alkyl-C(O)-, C,4alky}l-SO,—, C;.4alkyl, C;.salkoxy,
hydroxy, -N{Cy.4alkyl)(Co.4alkyl), hydroxyCo.salkyl—, or Cysalkylcarbamoyl-,
provided that no quaternised nitrogen is included; or two bonds on a ring carbon of
the heterocyclyl group optionally can form an oxo ( =0 ) substituent;
R® is C;salkyl, aryl, or hetaryl;
25 R’ and R® are independently Cosalkyl, Csecycloalkyl, or CO(C)4alkyl);
R’is Ci.salkyl, or C;ecycloalkyl,
R'% is Cyalkyl, or Csgcycloalkyl;
R'! and R'? are independently Co4alky! or together with the nitrogen to which
they are attached may form a 4- to 6-membered heterocycle; and
30 wherein there are no nitrogen-oxygen, nitrogen-nitrogen or nitrogen-halogen
bonds in linking the three components ~Y-Z-R* to each other.
The molecular weight of the compounds of Formula (I) is preferably less than

800, more preferably less than 600,



In the first aspect, the present invention is directed to a conpound
represented by Forrmula (1), or a stereoisoner, or a pharnaceutically
acoeptabice salt thereof, wherein Xi is N, and the other variables are as
defined above for Formula (1). In an enbodi nent of the first aspect, the
present invention is directed to a 5 conmpound represented by Formula (1),
or a stereoisongr i : : I =dwherein
X, is N Yis @tl’ée 1@{( %pggkﬁg%%ﬁ%séh{ﬁ 36)611 liﬁg&ﬁd@%oﬁ@@&\l}gﬁﬁeggdare as
defi ned aboviériota (Ebnnulsiare(oﬁs)omer ror aphhesceendadsianeaptabdd saltthereof, st aspect

th t t. i di ted t ted..by F | 1),
o Pt or cthetian s 87 and e g Bl B e o SRR AR at S EOBE Diey bor  whe. &1
X, is N Yis QQaﬁ%h{b\éhlm&ﬁ@fﬁle'iﬁst‘égPectatHQ &t iRBlion ¥alitaRles aar e as

defined above for Formula (1). In ye anot er enbodi ment of the first
aspect, t henmogsénprésantedbl drrheladl)r erot setcoisemer, compbaumntcewisadvent ed by

Formul a ( a reoLs r. a | e salt

ther eof . iRErBIHEsall FERRE SheRan o s RyF Coamby e aBhaamens S 1
the ot her WikbRPhRSs AeBn@Patdet ket abpyp. for Formula (1). In a second
aspect, the present invention is directed to a conpound represented by

For nul a (|) ormangmer@nb@bmnt ofghe firsp hapertathewpréssal llnyerameptiamt@d wal t

t her eof Aher n@ ep tfi%ﬁn laefH Ohesé vagl abl esapEl 1 > hneq above for
For mul a (I5 pIH ) é??ﬁ%& P A He e B RY "4 e P 8t Eﬂ-gl 6?%%3 ¥ invention is
dipect ed tRcebtaldOsAOMPRYNAvHeLRN S GONEY DY, FOkyIUAR % |9-00ranad tisd ®K&OI sonmer, or
a pharmaceutically acceptable salt thereof, wherein X2 is N, Y is

Co- 2al kyl , vasnbleyaieqs defimyd above ey Hog@uladbher vari abl es are as defined above
for Forrrula(l) th|r n,:] ed to a
conpound repr es I‘g ﬁ'{ap @%t}bere ﬁﬁrlg)e%?%f r}gstgggescfgl?ee 1%33 n,in\%ntlor? 1sddnre§t%ﬁ

phar mceuttb@&bhﬁpo@@@ﬁ@t@bﬁt@d Eﬁanhlﬂ@(BOir a si’&ecyifétﬁﬁ@i Br XBhdrfabbutizally t he ot her
vari abl es are as defi ned above for For nul eﬁ(iklé- I n an enbodi nent of the
d

th| rd aspe@peptabi@sqév@g@nf wheveintdianli ¥ 18Co andoZ & >N Empalinb. adpr esent ed
For mul stere r h eutically acceptable salt
ereof \?\t}‘}é %\eﬁ legaﬁ? SYd rr%% boyg fEIa]I:(nglrllagaE is -C(O-, and the other

varl abl es are as adetdnvedpedone p fd@éntE@\Fdﬁubﬁls(du)ecteaQo hmom@eﬁﬂftefepﬁagaﬁéu ment of

the third aspect, the present |nvent|on is directed to a conpound
represent €t lgymu@ﬁ aopa (sqeyemW% @ftaé}héan%c@mallyweata&ww&@mf cally

CacTha” SR eSS R MGG VTl 85 e By ? 1§ - O

and the er vdriables are as rne ove
NC- I 0003PCT In an embodiment of the second aspect, the present invention is dlrected to a
20 compound represented by Formula (1), or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X; is N, Y is Cy.;alkyl, and Z is -C(O)—, and the
other variables are as defined above for Formula (I).

In a third aspect, the present invention is directed to a compound represented

by Formula (1), or a stercoisomer, or a pharmaceutically acceptabie salt thereof,
25 wherein Xj; is N, and the other variables are as defined above for Formula (1).

In an embodiment of the third aspect, the present invention is directed to a
compound represented by Formula (I), or a stereoisomer, or a pharmaceutically
acceptable salt thereof, wherein X3 is N, Y is Cy.;alkyl, and Z is ~C(O)—, and the other
variables are as defined above for Formula (I).

30 In another embodiment of the third aspect, the present invention is directed to
a compound represented by Formula (1), or a stereoisomer, or a pharmaceutically
acceptable salt thereof, wherein X5 is N, Y is -CH(OH)—, and Z is -C(O)-, and the

other variables are as defined above for Formula (I).



In yet anot her enbodi ment of the third aspect, the present invention is

directed to a conpound represented by Fornmula (1), or a stereoisoner, or a
phar-maceut i cal |y acceptable salt thereof, wherein X3 is N, Y is Co_2al kyl,
and Zis -0-, and the other variables are as defined above for Formula (I).
5 In still another enbodinent of the third aspect, the present invention is

directed to a r : - \; r, or a
phar maceut i cal ﬁ@gg%@gglteggrﬁé&gg{%@?fﬁgggg ,%cg’rtﬁé% %reig{tiuzveﬁlgﬁf%?dsl ggﬁZal kyl ,
and Z i s tabsempouraindpichentat theForwaria dhloes sereismaledri agdrabavacdlyr For mul a

(). I'n yet still anothe nbodj,me f the thir pect, e present
i nvention apgeptaj_akp %Tﬁrtgirﬁ%é“ﬁ’ﬁreép gé)ff&%uﬁ(’ﬁ {:@ﬁ}lﬁ’é’éﬁgﬁﬁg)?ﬁ?meé’%ﬁr) , or a
St er eoi SORBLiab|A arB as B ABOEW [of Bbhuiaggept abl e sal't thereof, wherein X3 is

N, Yis Co_2alkyl, and Zis >N(Co-4alkyl), and the other variables are as
def i ned above flostilFanotbdreniticdimén odtifechnd hspesip wtpretecheinyemsens i nvention is

directed to a conpound represente Fornpula (1), .or a stereoi soner, or a
phar rraceutdilr@%ltF‘g?ngE%B‘? Irﬁpr§%ﬁ“fedtc{ﬁ’e€%6"i“?a@OMétFéqoﬁoﬁr’icg %, and the other
vari abl es p%ﬁﬁna%éut%flyBé‘éip?alesz%ltftRérecﬁ?ﬁvﬁbﬂeﬁ] X! N ?Eb@&aﬁ&}ﬁ’,%ﬁ@i@t of the

fourth aspect, the present invention is directed to a compound represented

by For nul abgen}, andtheotherarasigbles axsras dofinel ahlosie frdoumikadl) y acceptabl e sal t

t hereof, wherein X4 is N, Y is -CH copand Zis -C(OQ -, and the other

variabl es are y?y}eifl?lr?é‘afhﬁf)%W@OqlB’re;’%t%fhér%(aisﬁ’e.a’ébe %E%Ft‘{rmfegg%n%ﬁ rect bond

then Z 1 s deatetabkomiiaoprbaiedy FokiRial kileleotomerNeGS- Geycl oal kyl ).

Preferably X3 is N Preferably R and R are each i ndependent 121 hal ogen,
R

cyano, hyhagrassutioay hgdeptayi fabixhereal wheteimyd 1s No¥ & r-afked. s and R are

h ind | h . b |
of R ang RUCTeTkland e R Enpo &Y B 3 0o Rr e R PR s g ogen, A

preferred groupn @fforeIRpeRdthe pi@echtNAS@iItIONS @Eretted 16 aNonPaen@fepEsembdl R' i's
hydrogen and the other is a 5-halo or 5-cyano group. 30 Preferably Y is

Co_2alky1 byhormuledBf e mgitigoigoiner, ot diphawtaceisivdlly agueptablessltyherefs - C(O)-. A
preferred arouR0%s ROMRPHEARcR ) idolR%Fe WRHRER b8 fof Fimuld (NG 10003PCT
In an embodiment of the fourth aspect, the present invention is directed to a
compound represented by Formula (I), or a stereoisomer, or a pharmaceutically
acceptable salt thereof, wherein X, is N, Y is -CH(OH)—, and Z is —-C(O}, and the
other variables are as defined above for Formula (I).
20 When Y is a direct bond then Z is preferably other than -O—, >N(Cg4alkyl) or
>N(Ci.scycloalkyl).
Preferably X; is N.
Preferably R' and R' are each independently, halogen, cyano, hydrogen,
methyl, methoxy, or ethynyl. More preferably R' and RY are each independently,
25 halogen, cyano, or hydrogen.
Preferably at least one of R' and R" is hydrogen. More preferably one of R
and R'" is hydrogen.
A preferred group of compounds are those where X is N, one of R' and R is
hydrogen and the other is a 5-halo or 5-cyano group.
30 Preferably Y is Co.2alkyl, more preferably Y is a direct bond.
Preferably Z is -C(O)-.
A preferred group of compounds are those wherein
X318 N;



Y is CO-2alkyl; and Zis -C(O-. Preferably R2 is Co-4al kyl or
aryl C04al kyl -, wherein the aryl ring is optionally substituted with 1-2
i ndependent hal ogen, cyano, Cl4al kyl, Ci1-4al koxy, -N(Co 5
4al kyl ) (Co- 4al kyl ), -S@2Cl -4al kyl, -S®2N( Co. 4al kyl) (Co_4al kyl ), hydroxy,
fluoronethyl, difluoronmethyl, or trifluoronethyl substituents. Mre
preferably R2 i lsttenzgly(h, ARt onal |y substituted with 1-2 hal ogen
substituents. parfl C | R2 substituent which nay be nentioned is

- (S) - (4-f1 uor olZeinzg{P)--. Pr ef erably R3 is -Co-4al kyl het erocycl yl opt| onal |y

bstituted h dent | Cl - 4al kyl t hyl ,
G wor ot hyl PRRETDINIR S teeRy o i elF sy HidEp By ey €61 zﬁg wfﬂp}wnayorm g
- Co-4al k |
- Co- 42I kg;l NE@?%?%%V%@%E ﬁ( dl%@(%@‘?%é%%yé% ol a}kg] oxyg i Fl)(oxy,
hyadr oxy Co...aliay BClo- 4alkymHmealkylses@m(%aalkym(x:Malsglz,M@um ﬂﬁemmtr@a menber ed
e S diorimanrl, o8 kox%’t@aloar}w?tﬂﬁ%cﬁﬁza' e IeE Rosa b, ~eymng,
Cl - 4al kyl 10p%nal@%m§§ﬁ1¥ted wWihGe2 ‘ﬁ@iog&ll Qlfbgﬁfué@tgk articuPd supdidedle: - SO2N(Co

4al kyl ) (Co-4al kyl'), hydroxy, r omet uor onet hyl, or
trifl uoronﬁﬂﬁwha;shbmentlmmdtls (S¢{4-ﬂworobamyi;) on a ri ng carbon of the

het |yl f bst t; R3 i
R b ul s PRl BB A e o E B ey b Rty B R g™ T
neg er 00y CliydepBiiPhal SRS el Al v, A1k %dﬁ&ﬁ@tﬁ&ﬁﬁ;ﬂﬂo&d&&ﬁ?oﬁmﬁo%rﬁaﬂ

het erocycl yl group vila a ring nitro m optionally
substi t ut eﬁ?owlkﬂNHCZO)@(@pﬁﬂ@éh%Chaﬂlq@NR R y810)R OC: 4alkdegCo.satkylor omet hyl

251 ky! N7 R OO, {er TN BC g neg N IR icgictives. =
- Co- 4al kyl, 0x90,.; aiNeyd SED) 4 :
hydroiycg gigﬁ(}oll]% ﬁﬂé—? Szﬁ%d - SOZ(ON@%? kylal)kg)-gs%d% R' %?2 é?-()l?)(;yG nmenber ed

het er ocyclnydmbephbhrﬂ}dtr@oyCQ)dI Nmylcooalkouh@nphml%lalkwl suhgbiientsuhersin wher ei n

L o RS B R SRR, oo
- SO2N( Co- mzw )-Nges. faﬂwfxtaml@iﬂstcba‘almggr@mwamu@lﬁtgonwt hyl, or 30

trifluoronethyl substituents ring car of
het er ocycIhytlrogwdm;prompttlwbldeﬂuoyorn@thylﬁ or mfhlnrmhxlsubwstéuﬂmm ior uembondﬁr R3 is

R o L e, AR AT GRL G By BT 1 070
pi peridin Shbgﬂtuenﬂ_’ AR QZRRANC) 2 MkyIRP). per azi n |- - 8 NC- I 0003PCT
20 More preferably R’ is a nitrogen containing heterocyclyl group, especially a 4-
8-membered nitrogen containing heterocyclyl group, linked to Z via a ring nitrogen
atom, optionally substituted with 1-3 independent halogen, cyano, C.salkyl,
fluoromethyl, difluoromethyl, trifluoromethyl, —Cy.4alkyINHC(O)YO(C, 4alkyl), —Co.
salkyINR'RY, ~C(O)R?, C).qalkoxyCo.salkyl-, —-COOC.salkyl, ~Co.4alkyINHC(O)R®,
25 —Co4alkylC(OIN(R),, -C)4alkoxyC 4alkoxy, hydroxyCo.salkyl-, -NHSO,R'®, —
SOy (C_salkyl), ~SO,NR"R!, 5- to 6-membered heterocyclyl, phenylCy.,alkoxy, or
phenylCj..alkyl substituents, wherein phenyl is optionally substituted with 1-2
independent halogen, cyano, C.salkyl, C,4alkoxy, -N(Cy.aalkyl)}(Co.salkyl), -SO,C,.
salkyl, —=SO;N(Cosalkyl(Co-qalkyl), hydroxy, fluoromethyl, difluoromethyl, or
30 trifluoromethyl substituents, or two bonds on a ring carbon of the heterocycly! group
optionally can form an oxo ( =0 ) substituent; or R? is ~-NR*(-CysalkyIR?).
Examples of nitrogen containing heterocyclyl groups which R* may represent

inctude azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, 1,4-diazapan-!-yl, piperazin-1-



yl, norpholin-4-yl, thionorpholin-4-yl, 1, 1 -dioxo-thionorpholin-4-yl, or
thiazolidin- 3-yl; which groups nay be optionally substituted as descri bed
abeveoB3pef erred substituent groups for R3 include -Cl-4al koxy, hydroxy and
oxo. Even nore preferably R3 is pyrrolidin-I-yl or piperidin-1-yl
optionally 5 substituted with hydroxyl, e.g. 4-hydroxypiperidin-I-yl and

3-(9)- hyd 56194 b Wnloﬁloﬁhholﬁaeﬂ' f1'1cch n%ﬁ)h@fm Uhg dnusBbiEAR. Whi ch

maybe nen are ose included’in the exa in particular
5-chl or o- I3I-=y1pyhltb lgohs Zaay] hpyupitidhally Ybstitatel ax dedccibead altbve

1-(S)- (4-f1 benzyl ) - 2- (4- hyd idin:l-yl)-2 10 hyl ] am de and
L 1 S
f1 uorobenzyl) - Zved nfoR p#waa&m%ﬁ,ﬁirdu&ﬂnlywﬁ, ri@norlvptloarmde - A

particul ar group of cohpounds wh bé nen |oned are those represented
byd For mul aulfstityted R8h hyflpoxm, e>g24\h>jtdrdxly1z1peﬂlm IRy R-(Sh@diaxypyrradiior  a

st er eoi sorre or a pharmaceutically acceptable salt thereof, wherein: one
of X, )5{3 and X4 nmust be N and the others nust be C; Rl and Rl ' are

each i ndependersgalaasﬁc kahpe@ils oY iA¥dntioh ¥WAIEh m&P bé Aek¥bneddre thaddl koxy,
fluoronmethyl, difluoronethyl, trifluoromethyl, ethenyl, or ethynyl; R2 is

Co_4al kyl lnfém#ﬂmtln?aﬂmmples tmazaatnmlz(ijé ddd)l‘nyllH-pym@EZaBﬂ]myllrtﬁf-Z-t he aryl or 20

hetaryl Iy Subst th 12 dent hal

Cyano. o <t S bR L ol RS 2 - Scec | el Kyl
N( Co | N

(1 tor oﬁ?ﬁﬁ”iﬁif‘?‘?ﬁfﬂ&? N S R I S A e T

-0-, >N cdluaeqbky:ml)%}d@sm&c%ipmpk@m)l ylarﬁ cacbs@mﬂamblﬂ 25 when Y is

- CH Z bonded t oY b rhon bond; R3
AR T M I A e B

- Co- 4al kylraﬂé@méu by@ormGR_(44&):kyl het erocycl yl, V\/nerel n any of the rings is
optionally substituted with 1-3 independent hal ogen, cyano, C .4alkyl,

fluoronmethyl, difluoromethyl, trifluoronethyl,
- Co 4a|kyIN(Co 4al kyl ) (Co_ 4alkyl) -C(O (Co_ 49J,Igyl)

N
X>( N =2
R ~
X3\X N O

15 or a stereoisomer, or a pharmaceutically acceptable salt thereof, wherein:
one of X, X3, X5 and X; must be N and the others must be C;
R'and R" are each independently, halogen, hydroxy, cyano, Co.qalkyl, C;.
salkoxy, fluoromethyl, difluoromethyl, trifluoromethyl, ethenyl, or ethynyl;
R? is Cyalkyl, arylCoalkyl-, hetarylCy_salkyl -, wherein any of the aryl or
20 hetaryl rings are optionally substituted with 1-2 independent halogen, cyano, C.
salkyl, Cy4alkoxy, -N(Co.salkyl)}(Co.q4alkyl), ~SO,C 4alkyl, ~SO;N(Cy_4alkyl)(Co.
salkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl substituents;
Y is Cg.2alkyl or -CH(OH)~;
Z is CHj, -C(O)—, -O—, >N(Cyalkyl), >N(Cs.¢cycloalkyl), or absent; but
25 when Y is -CH(OH)-, Z or R? must be bonded to Y through a carbon-carbon bond,;
R’ is hydrogen, -COOCy.qalkyl, C_salkoxy, arylC,_salkylthio—, ~Cy.salkylaryl,
—Cy.qalkylhetaryl, or —-Co_salkylheterocyclyl, wherein any of the rings is optionally
substituted with 1-3 independent halogen, cyano, C;_salkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, —Cy.4alkyIN(Co_salkyl)(Co.salkyl), ~C{O)(Cp-salkyl),

-9



-9 NG 10003 PCT Cl. 4al koxyCo- 4al kyl -, -COOC04al kyl, CoAal kyl car banoyl -,

- Cl . 4al koxynet hoxy, hydroxyCo_4al kyl -, -S02(Cl-4al kyl), or phenyl Co- 2al kyl
sukstichipent s, or two bonds on a ring carbon of the heterocyclyl group
optionally can forman oxo (=0 ) substituent; or R3 is -NR4(-Co_4al kyl R5);
5 R4 is Co_3al kyl, -C2-3al kyl-N(Ci.3a]kyl) (G .3alkyl), C3-6cyel oal kyl,

hydroxyC2-~3al kyl =, €1:2a C2n4al kyl s ., or Cl.2al kyl +.5(0) " -C2 3al kyl -;
ni sO, 1, or ;“4a153’¥¥cs‘°"‘ﬁ§&a'} OgmwlrkggfléZ?%XHcf}ry?{n?y r-%faﬁ O%yéfzhfépfkyl , or an
aryl, het afyloxy0}. sallgt erSTYC].Jlkyl)]l Br phedy il NalkylRbeitaents| dréwo bonds on

nitrogen-containing R5 ring optionally Is nono- substituted on the ring
ni trogen i @bopnfghe hetprogyslyl grownmonrsipmalicgafgrrpn oxp §=0 ) substipient; 4al kyl |

- S2N( Co- 4al kyl(%r_ﬁ{@qéﬂﬁhk%pzalﬁ?)?lﬁ . 4al koxycar bonyl aryl (Cl.

4al koxy) car bony and wh I'n ’R5 rings are optionally nono-substituted

onsa ring car Rris @ Lalkyial-Ogatkylayanh aalk @)@ ahlkyl) - QyeloalClt BadrsyyC,SO2-

Cl4dal kyl , Cl4al koxy, 15 - N Co-4al kyl )fCo- 4al kyl ), hydroxyCo-4al kyl -, or

Co- 4al ky| cakpanbyralkoxyCevilidd: efarzakel-4BatEe-+a16dd nitrogen is included; and
wherein there al € one (%}iztr ogen- oxygen, nitrogen-nitrogen or nitrogen-hal ogen
bonds in |inking the thfree conponents -Y-Z-R3 to each other. Wile the

preferred groups it hydreaat) hydioxad). allhyay € galkex vl LylkpE@n ah asl adtaowe 20
separately for each variable, preferred conmpounds of this invention include
those in heredycsveral or each variable in Formula (1) is selected fromthe

pygferred, mor ‘%vhe‘?éiﬁfa‘?{e{e“r‘é?cycEfgﬁro%%ﬁfi&{t?igﬂxg @ﬁf@rﬁio’r&ﬁlﬂs hegd-i cularly

| i sted groups for each varra ereftor Invention 1s intended to

i ncl ude alsubsipubd pathcorsg vfroperevah dalkpipbenzyh bedaryt, €, alkpsC(D)-ef er r ed,

especially and particul ar(ky | jsted glr oups.. 25 As used hergein, unless stated
0 i

?t her wi sel,—S%plk—g,é}lliylass(:3@1I AP Cerdlsydp S ualbrrgariond BYEFI-x " al k" suchbas,
For examp. ey 2 katmohAMcingh R s B YR Ao ekl on dRPS car bon

or branche ations thereof. anpl es of
al kyl gr owasbonnatiulddo gast bydnp, €1 Jality]-EIO0pYL L.1alkyiBpyC 4aliii yCsalk@ry, and tert -

butyl, pentyl, hexyl, heptyl ,and the like, " enyl", "al kynyl" and ot her
FXE & of e 66 kot e 0 OERH Ty wa&o-aﬁ%‘éag miyle: RIALAFS 8 B
carbon-car Qﬁnh&Qan&%mq edhgueiqy for example, "Co.4alkyl" is used to nean
an al kyl having 0-4 ¢arbons - that is, 0, 1, 2, 3, or 4 carbons in a

strai ght or br ariched tioawe hregurratrogam-oxgen, nitbogen-nitrogen or nitrogen-halogen
bonds in linking the three components -Y-Z-R? to each other.
While the preferred groups for each variable have generally been listed above

20 separately for each variable, preferred compounds of this invention include those in
which several or each variable in Formula (1) is selected from the preferred, more
preferred, most preferred, especially or particularly listed groups for each variable.
Therefore, this invention is intended to include all combinations of preferred, more
preferred, most preferred, especially and particularly listed groups.

25 As used herein, unless stated otherwise, “alkyl” as well as other groups having
the prefix “alk” such as, for example, alkoxy, alkanyl, alkenyl, alkynyl, and the like,
means carbon chains which may be linear or branched or combinations thereof.
Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-
butyl, pentyl, hexyl, heptyl and the like. “Alkenyl”, “alkynyl” and other like terms

30 include carbon chains having at least one unsaturated carbon-carbon bond.

As used herein, for example, “Cp4alkyl” is used to mean an alkyl having 0-4

carbons — that is, 0, 1, 2, 3, or 4 carbons in a straight or branched configuration. An

-10 -



NC- ! 0003PCT al kyl having no carbon is hydrogen when the alkyl is a term nal
group. An al kyl having no carbon is a direct bond when the alkyl is a

br irdgiomgerconnect i ng) group. The terns "cycl oal kyl" and "carbocyclic ring"
mean car bocycl es contai ning no heteroatons, and include nono-, bi-, and
tricyclic saturated carbocycles, as well as 5 fused and bridged systens.

Such fused I 'tan@an{ twaliwqor fully
unsat ur at ed‘k&/sucﬁ&as L{?‘Bg‘ﬁg‘e}k&%kﬁg’@?@e%@% use 111rﬁll %ggéy!é?en%,} such as
benzof usedhoathocyabesis a@mlcobdddyshhdmhé alitebis $uxriaigfngs(eohrrecn@)wsu;e ns as
spirofused rin stems of cyc) oal k and car oc clic rings

i ncl ude C3 Iocy%h‘?) PR?]ICYC&%W s"“vl £PTY Oﬁilﬂ%arrl“ﬁ 33(99‘3’9 ONiGRgs, such as
cycl opr opy}, hGYGh@MA ¥hd intRide W8P AL Yhd trfeyak&a%xded c%gc% cles, as well ag
decahydr onapht hal ene, adanant ane, ‘indanyl, "1,2,3,4- tetra ydronapht hal ene
and the |i keed a'l‘rdebnc@emsyst‘nahmg&mh filsm:ll mmstfemamamrm: udehineringehaths oni ne, and

i odi ne atons, The erm car g gnl ess .S eC| f| Cglsﬁé descri bed qtherw se
means - C?alehlﬁoroq“ lprpa@(r@e Suf 3§ A BERZEPF g, form FiRS RYBRIAS 8% heni st s.
The pr ef er ?]se&n%%ﬁlsecgéa cl@ ecmﬂﬁﬁﬁllnaﬂges%ﬁm?ﬁw nn?ﬁ?s‘?er%?g %h%hls)!d phenyl
The term "het ar to" chem sts he te I ncl ud

menber ed hengsxsaanysl Exangﬁesaﬁmyalnmlﬂ(mlganﬂ wrﬁwy@maatgsmmlmdao@glmcyfcd@lﬁnéxygen

| fur, d t whi d | f t ot h oth
Exanpl s oFOuER RS RH GO O aiteh FLFAOPT RS OO oyl o
pypazol yl, cﬁcmﬁéﬁﬂplﬁ'yblohwz&hﬁecaﬁyﬁ% aghibne, taﬁ'zlrﬁéﬁaﬁél indaftflt Dhazal yl

triazolyl, oxadl az t°hi adi azol'yl etrazol yl yrldyl pyrlda2|nyl
pyrim di nyte;ramyir«alzaphgﬂalenamddthalam nyl. The term " het aryl"™ incl udes het aryI
rings with fuse er cllq,rln st ens hat re arti.al fully
inoatur at od. - sulht Gema yoRsEae s irEer st BiruBfodtdits 8oy ror

exanpl e, 25 ben?hé"ﬂeﬁﬁ%hr%am@?l"%%l@@ﬁﬁe&ﬁc? dﬁ&&%ﬁb&?&h%l%ﬁ%ﬁ{sub?@
qui nol i ne, isoquinoline, quinoxaline, ke. Unl ess otherw se

st at ed, t hH-or FNH"(E(Q)er ocyclic ring", het erocyclyl™ and "heterocycle" are
equi val ent, and.jnclude 4;10-npenbered,  e. - 8- menber ed sat urated or
pjgti al ly sat urgbféﬁmpl Agd” %?d’ﬁ?qglfﬂﬂ“ﬂjgtoﬁhgn% 4%%@8%3%%0 YBR8en from 30
oxygen, subdik] afNthpRityl, ng&@pre'fmb@%hghm and oxygen heteroatons are not
directly attached tpo one anot her ny nitrogen heteroatons in the ring may

optionally be Ehmmt“hﬁ@wl istvvel Canogerd ﬂ@whemEkSarfBieetsnmnCheieeﬁow@I ic rings
i ncl ude azet.i tet rahgl/fi_éphe errgarﬂbmsc r ah yran, oqxepane,

oxocane, tH¥ Sﬁ? he{eﬁ?%&r}g&ﬁﬂ‘é‘am‘ oscn geﬂ sulfhE,

and nitrogen in which oxygen and sulfur are not next to each other. Examples of such
20 heteroaryl rings are furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, and triazinyl. The term “hetaryl”
includes hetaryl rings with fused carbocyclic ring systems that are partially or fuily
unsaturated, such as a benzene ring, to form a benzofused hetaryl. For example,
25 benzimidazole, benzoxazole, benzothiazole, benzofuran, quinoline, isoquinoline,
quinoxaline, and the like.
Unless otherwise stated, the terms “heterocyclic ring”, “heterocyclyl” and
“heterocycle” are equivalent, and include 4—-10-membered, e.g. 4-8-membered,
saturated or partially saturated rings containing one or two heteroatoms chosen from
30 oxygen, sulfur, and nmitrogen. The sulfur and oxygen heteroatoms are not directly
attached to one another. Any nitrogen heteroatoms in the ring may optionally be
substituted with C;_4alkyl. Examples of heterocyclic rings include azetidine, oxetane,

tetrahydrofuran, tetrahydropyran, oxepane, oxocane, thietane, thiazolidine,
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NC- 10003PCT oxazol i di ne, oxazetidine, pyrazolidine, isoxazolidine,

i sot hiazolidine, tetrahydrothiophene, tetrahydrothiopyran, thiepane,

t hixacanepcrazeti di ne, pyrrolidine, piperidine, N nethylpiperidine, azepane,
1, 4-di azapane, azocane, [1, 3]di oxane, oxazolidine, piperazine,
honopi per azi ne, norpholine, thionorpholine, 1,2,3,6 5 tetrahydropyridine and
the |iKke. : qm! : - 1 [29S : J ARG a-the oxidized forns
of the sul %Jr}%%ﬁté’al ni %‘gd“?% Rgga%gq‘(ﬁgéﬁédtxg%élgﬁyd}ggt %%bpﬁle&r?é-l - oxi de,

t et r ahydr otdniabydiemhéophine, letratiiydootidepyrid)ititsfmphibidcage, lazetiditke pyrrolidine,

t hi onor phol j ne-1, 1- di oxi de, tetrahydrothjopyran-I-oxi ?e )

t et r ahydr oPWEBHREANMCeYIpipgridine azepings biHdinzagane. azoeimse [ 1.3 }ioxane,

t hi azol i di ge; Liidmdi Ay r £ONsi rf"o‘i’in [[Rcysld g rings. The
10 term" hg?aezr géﬁ’l@éélgglpg’oﬁpﬁdg?%{ies f’h@gﬁ ri gghg&({}gﬁé n%’ncl’ gét% i nclude a
canbocycl i ctrahydrgpyridite arsl thatike.aOther exanfipied of hensatyetiatiads insliclp tliess a benzene
ring, to form benzofused terocycles. For exanple, . . .

3, 4-di hydr 8’-‘@2&88%6&“6‘3@‘“ r-cpRip ’El’i‘%?qto}irhﬁﬁrlt?t@'{yﬁrotﬂ@f’i’}éqﬁdlr'ﬁpgﬁqui nol i ne
and the | i ke, COBMAHRES.- 09 SEb4iRE AnRRIFHIbINEN -G8 RiBrdRshodhe TO.€ asymet ri ¢
centers anﬁalﬁm%ﬂhues give 1ri’se too%d‘i{balst er eoner s1 angﬁjc?pt Fcél i soners. The
present i ndmntdeotetrahyizbthohpyrant1-osideteppagdidthiepytondt lediearnder thimslidmeil-as t heir

racem c mxtures, their . sybstantjall ure, resol yed enantj.oners,_all

bosel bl e gEbHecRicHealiging: . G dsiss sk umidei g b5 SeEprabi eness {96 her eof
Thg above @Pﬁf“ﬂ%@r&%ﬁd”%s%ﬁﬁ%dw ﬁlg'é?fﬂ%%sysféﬁlfs'agﬂkhﬁ MchleRRAMMREIRI Ty at
certain positions. e present I nventi I ncludes all 20 steredl soners of
Formul a (| )ingticht pharmadlysutfuidplihsatiated ptictbisa salzes: ting te &irm Pawzofused

m xtures of stereoisoners | ). i,.sol ated specific stereqjsoners are
a1 50" nel UBBEOC R g KB Eomt e GFo I REP Gy R RRP RSB B Gsed t o
prepar e SugdGRIBRYAGRlIR ankifhe 8. N racem zation or epinerization

procedures known to those skilled in the art, the products of such
procedures can Bemponidstdeseitefl hetean sal somemsine 25 mate asyanrhetut camersehdt he

o ound of Formnula (I Xi Sts, the present invention includes any possible
C A0t onor's  EH BT Ve o ior P s el S (g PEsFI KON xt ur oo
thereof, exeapis W& fRG6Ic di s rbomes Ay eRlas Bt 1BekrRk REkWIrSS theihen the
conpound of Forrmula (I') and pharnmaceutically acceptable salts thereof exist

in the for setsfangallypire sesotveg ehyntmmpdns, @llfpossikle gedrectpicasemdrs,iamdent i on 30
oo o BRSS9k RO VIR BN by B Sty o
I s phar macgémgiitadibiocRAG AP atzleﬁainlﬁ%inees@rrmegxey@t Bivent®di@BRkes AT opanol ,
acetone or the |ike can be ‘used. 12 NC- 10003PCT

20 stercoisomers of Formula (I) and pharmaceutically acceptable salts thereof. Further,
mixtures of stereoisomers as well as isolated specific stercoisomers are also included.
During the course of the synthetic procedures used to prepare such compounds, or in
using racemization or epimerization procedures known to those skilled in the art, the
products of such procedures can be a mixture of stereoisomers.

25 When a tautomer of the compound of Formula (I) exists, the present invention
includes any possible tautomers and pharmaceutically acceptable salts thereof, and
mixtures thereof, except where specifically drawn or stated otherwise,

When the compound of Formula (I) and pharmaceutically acceptable salts
thereof exist in the form of solvates or polymorphic forms, the present invention

30 includes any possible solvates and polymorphic forms. A type of a solvent that forms

the solvate is not particularly limited so long as the solvent is pharmacologically

acceptable. For example, water, ethanol, propanol, acetone or the like can be used.
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The invention al so enconpasses a pharnmaceutical conposition that is
conprised of a conpound of Fornmula (1), or a pharnaceutically acceptable
salnc-ioboerreof , in conbination with a pharnmaceutically acceptable carrier.
Preferably the conposition is conprised of a pharmaceutically acceptable 5
carrier and a non toxic therapeutically effective amount of a conpound of
Formula (1), -Mor eover,

W thin this prof s FRaRRaa ot 28 D Ayl coficihar 20

phar maceut cqaprisedmpasoinpomd of Fdrimal (g at arphﬁnrméetmcsléﬁmemblerslaltbi ting

O ot mont BeraRaB EVBETakon pier Ry nesrH e B AR GO o em 2
hyper i nsul | nem freefyBGkhd Qiritiiin is YA steﬁ%T'a%ﬂamﬂJcQﬁﬁ&ﬁ HESBRT, OF i ssue
i schem a e.g. nyocar em a corrp sing a rmace y accept abl e

casrier anchraemnod- dmtoxtchhexapamikzhmad:ﬂchneé ﬁmoumtw&“ a;mnmotmd of Foompound of
Forrml a (I har naceut i cal acce |l e salt thereof. The term
"phar maceug é’élalf@ ‘g‘&aé Y @cceht aﬂa aftéh‘g?‘gtbto salts prepared from 15
pharmaceuti cal | Mo@&ﬁ%f)tvﬁﬁ‘llﬁtlﬂQ?retf&E@dcén%ﬁﬁﬁerﬁrth@ﬁh@ﬁtlon?’%ﬁﬂgn{#agsegerpound of

the present invention is acid Its corresponding sa be conveniently
pr epar ed fphnnnamlmlcmlmamosmmhlfgr the trepttrebt &f dismasg xinhithasgeglycegeol udi ng
i norgani ¢ base organi c. pases, .Salts derived from nor gani ¢ bases
el de. al BRI SssiERA U n (B OPaHC e SR B SATL ST CRbR ot or roue.
| ijphi um TRgRAALCHR ARpERAbU o Gfa MpcAsutindhid Apdd) dkefnkae sal ts.
Palrti cul ar ??ef erh’Fl are ther amrgﬁl%pﬁ] %:all o} ll.lm % r?aglnem um potassi um and
sodi um sal hgpertSadiors ademsczbdosﬁsrmSpmdmwblgcaiybyardlabmelmlmbIcempngtagl c
non-toxi c bases include salt rr‘? \é secondary, .a d rtiar am nes,

b G At &

as wel | as?@jFMageuisp §°°§W& onfg¥ie thegapeii HR AW cur ri ng
and_ synt hes ageh st Ebivh a8 (BB han PAEicMALLREBN gmhéaéopccept abl e

organi ¢ non 25 toxic bases from which salts can be formed include arginine,
bet ai ne, caff ei hbg temhphamcemidmllydcd@ambgpl sahﬁyie&metm saits pfﬁpamdé‘tdmyl am ne,

2-.di et hyl am noet hanal , t hyl am noet hanol , nol am ne

ety ensdl BiATRECRCRbHpcrRE BT RO KRS R g PR PR REoTHUEAAT e,

gl ucosam ngpesdhi %Neﬁh&?ls AOUHE a@%}reﬁmm@em% l?é@di‘x%meﬁ%ﬁbﬂéﬁared from

net hyl gl ucam ne, nor pholine, piperazine, piperidine, pol’yamne resins, 30

procai ne, phmmwtlcalhemgcmablnelon{twletohgrss,amlnémgtlmorgmlhbamraméprgamc

tri I dth compound of the present
i :11/2:11(:) %na e’ba%?l% d%flf’ Eyia{??lp@& ?ﬂ?&g%’gc l%”ziFi mct/’:‘\gﬁ alb‘énlgﬁrﬁvgﬁ?’é’m Y% pr epaPed
from phar megguki E@}Jﬂe}’(léﬁﬁ@ Bﬁs?}pfe?nd?@éﬁ&lﬁﬂltﬁuﬁi'rﬁiz?gnesmﬂi?’pot'é@‘iﬂiﬁ%%lfng

20 zinc and the like salts. Particularly preferred are the ammonium, calcium,
magnesium, potassium and sodium salts. Salts derived from pharmaceutically
acceptable organic non-toxic bases include salts of primary, secondary, and tertiary
amines, as well as cyclic amines and substituted amines such as naturally occurring
and synthesized substituted amines. Other pharmaceutically acceptable organic non-

25 toxic bases from which salts can be formed include arginine, betaine, caffeine,
choline, N'N'-dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-
dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-
ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins,

30 procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine,
tromethamine and the like.

When the compound of the present invention is basic, its corresponding salt

can be conveniently prepared from pharmaceutically acceptable non-toxic acids,

- 13-



i ncluding inorganic and organi c acids. Such acids include, for exanple,
acetic, benzenesulfonic, benzoic, canphorsulfonic, citric, ethanesulfonic,
f umarioezecgl uconi c, glutam c, hydrobrom c, hydrochloric, isethionic, lactic,
mal eic, malic, mandelic, nethanesulfonic, nmucic, nitric, panoic,
pant ot heni ¢, phosphoric, succinic, sulfuric, 5 tartaric, p-toluenesulfonic

acid and t | i i cul f . LT d r.obrom c,
hydr ochl orﬁg%Ud;Tréqg?%,%%ﬁggBE%%?E&%E%U[%P E‘??%&%ﬁlaﬁ‘td g’rﬁtog(rﬂfagq%g’l agg{l@Sl nce the
conpounds bénzEgsmifbsc,(Benzaic scanpihersd Hdnit peitrieh ethams elfbnic aumasie, glheonic,ar e

preferably provided in substantially pure form for exanple at. |east 60%
pur e, m)réluéqrj‘?lﬁ’atb’ld?bé?m}ceglé‘ﬁo?lﬁ%‘bd?egm@%‘ﬁ’el@?%’ W?eé?= m%bfsfnagg%cpure (% ar e

on a wei ghfycfiBhesukBniveindbitc, Raw! @&noﬂébgamﬂ&ﬁag%gﬂmlc, SRERRS khirghs of the
present invention conprise’ a c¢onpound represented by Fornmul'a (1), or a
phar maceut tacatit,\p-@beepidfohe il ind the tikof Partiadady paddrrodeare ngnedi ent, a

phar maceutjcal | y ac&leﬁt aEI e carrijer anﬁ optiagnally other . therapeutic

i ngr edi ent 8YBPPRA}GyAToshlotigemalsin, BReSPReHfs spifiut Py ddS t abl e for oral,

15 rectal, topi §§i’1'c% (RnRRNAE S Rrmll16) HflifihaRl BEURRRANACAIBE aigyscul ar

and intravenous ration, although the nost suitable route’in any
gi ven caseamipr¢feraibpeoddedin substpatidllyquiraforimo &ir examplershcastet@ngusceverity of

t he conditions foy, which active . ngredi i'S i ng adni.nj stered. The
compost 1 oReros b bt aT% enriemeiatb gl oSt nuh O b Do Wikt

phar maceut i, tgagm?_osi tions may be conveniently presented 20 in unit dosage
formand prepared by any of the nmethods well known in the art of pharmacy.
In practice, th&hephroancsicelfcofposiioas ¢f the poasethayentioswoinpabd § accept abl e

lts th f, b i ned h i i dient {n iptimt
e e e T SR A8 E5h AR B et RS
phar maceut heg o GQERMAELATa Bﬁarhﬁ@élﬂi‘cﬂl‘l&ea%ceﬁﬂﬁe Cafriet 8hd SRYorka B gth%r wi de

variety of forns depending on the formof " preparation desired for
adni ni st r athiempgute: ipgredieals @mradpamstiat dhakofiposstiondiingudanthose/sntabks)for orihus, t he

pharmaceutical conpositions of.the, present invention can be, presented as
diqgcrete uffctas eRif atft ?‘Eﬂterélg?cq‘éq}ﬁ?ﬁ'iﬁ%‘:ﬂliaﬁ?‘?‘@nméﬁﬂgws arcﬁr.b‘%ul es, sachets or
tabl ets eaghyay&ftPddMiARuantd, AHBSEHThO R sCARUNE rSite ’irhﬁnfﬁ%ﬁ’@asb g edi ent.
Further, the 30 conpositions can be presented as a powder, as granules, as a

sol ution, depead sudipepesiionar hiast, and agusoand seveliy df thesonditions fgodoesthei qui d, as
ter. emul si.o | iquid_.e n addition

o O e LS OB OB BT b ol S S, Sl ki 209 1
phar maceut hg@hdnfin®e@88H TRt BhidlabsuticABER ositiRY il $e cordenNertyPRE3MEd
20 in unit dosage form and prepared by any of the methods well known in the art of
pharmacy.
In practice, the compounds of Formula (I), or pharmaceutically acceptable
salts thereof, can be combined as the active ingredient in intimate admixture with a
pharmaceutical carrier according to conventional pharmaceutical compounding
25 techniques. The carrier may take a wide variety of forms depending on the form of
preparation desired for administration, e.g. oral or parenteral (including intravenous).
Thus, the pharmaceutical compositions of the present invention can be presented as
discrete units suitable for oral administration such as capsules, sachets or tablets each
containing a predetermined amount of the active ingredient. Further, the
30 compositions can be presented as a powder, as granules, as a solution, as a suspension
in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water emulsion, or as a
water-in-oil liquid emulsion. In addition to the common dosage forms set out above,

the compounds of Formula (I), or pharmaceutically acceptable salts thereof, may also
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be adm ni stered by controlled rel ease nmeans and/or delivery devices. The
conpositions nmay be prepared by any of the methods of pharmacy. In general,
sucde-ometdrods i nclude a step of bringing into association the active
ingredient with the carrier that constitutes one or nore necessary
ingredients. In general, the 5 conpositions are prepared by uniformy and

intinatelyga%m’-' I i J i i, Chidd jers or finely

di vi ded solfl C1§%5F§%¢E§%@ﬁ%1¥ﬁfé1%éﬂ%a g%%ng{wc&gﬂvélkglgb gé?&l::lg)énveni ently shaped
i nto the desnpmdions esgrbegiremaned thhany, ofttiempthadnefighatmagl. 1o @gepasl, suobns of this
invention may include a pharmaceutically acceptable carrier. .and a conpound
of " For mul aeipoa clide s Sanin PhOR e Ral o LR s o SHrIEHaTIORe The
conpounds Qi EQhMHoRst{thies oRE or MBAIMERERHY if@LA¥nRC GEpdRR]Iansal t s thereof, can
al so be included in pharmaceutical conpositions in conbination with one or
nofe ot her canmersdpes aregatparediby imiéormdy apbunticsieliThdmixiveg fraceling ipgtedwat ri er

enpl oyed can, be,. for.exanple, .a.sali liquid, gr .15 s.. Ex Les of solid
carriers iWEPﬁaB'dWéEff%%B?B‘B@? F‘a"%%bsaﬂ%%@&s"é,boﬁh@}e Iﬁgﬁléctticﬁl} %QP . pectin,
acaci a, MgRREhLMSIRNERIR R sisdERtAaehd. Exanples of liquid carriers
are sugar syrup, ‘peanut oil, olive oil, and water. Exanples of gaseous
carriers i ncl udéhuse thelpharmdacexiick camgoniiionsaddins invenperepay invdudelte conposi ti ons

f | d f i ent, 20 ph tical medi b
erl oyed. PHIMESEHEHL SEERERS CHRGEBIGE cofPund A EBBIE O ¥ Pavor i ng agent s,

prigser vat i NeSma&kieally it caaehE Salt Beebot Nehd EdiRpdRMs BEF&®RAM 19, dror m or al
| iquid preparations such ‘as suspensions, elixirs and solutions; while

carriers splrmmagscutisaliy ashepiabls ggieerthgrend, caroadlsy be wicludad irphdrmiaessicaldi | uent s,
granul ating agents, .l ubri.cants, .. bhinders jsi.ptegrati ents, and the
i ke may bgorﬁ*goé; iqng BQFH#‘B?%’“ B epe B?@B'E\er(gt’?r(;ﬁ?ag%%&}g‘ﬁacz “powders,

capsul es apginpaRligets. Because of their ease of admnistration, tablets and

capsul es are the preferred oral dosage units whereby solid pharnmaceuti cal
carriers are erfhephennacepidabertrieyemplapidetas benlpr Brargplat @splisy liguidnerar d

agueous or _no ueous . techni.ques. t abl et cont ai ni n he ¢ osition of
FPs i nvenelor P B2 5o BEarHe ByF ude B el GOk bk S PR et a1y
Wi th one OpechBl RaBaCOASREMint AR SN Sedic acRd] BRAAMIS of BITT Q88&H afeabl et s nmay
be prepared by conpressing, in a suitable nmachine, the active ingredient in

a free-fl owigagsyrew. pesins lvilasliyovt @nd orategr Enamplss of ggsepusrearises ickisld with a

bi nder, | ucﬁbarr' gna&%xidie%g(ri%itgoigleﬁjem’ surface active or dispersing -15
NC- 10003P '

In preparing the compositions for oral dosage form, any convenient
20 pharmaceutical media may be employed. For example, water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents, and the like may be used to form oral
liquid preparations such as suspensions, elixirs and solutions; while carriers such as
starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants,
binders, disintegrating agents, and the like may be used to form oral solid preparations
25 such as powders, capsules and tablets. Because of their ease of administration, tablets
and capsules are the preferred oral dosage units whereby solid pharmaceutical carriers
are employed. Optionally, tablets may be coated by standard aqueous or nonagueous
techniques.
A tablet containing the composition of this invention may be prepared by
30 compression or molding, optionally with one or more accessory ingredients or
adjuvants. Compressed tablets may be prepared by compressing, in a suitable
machine, the active ingredient in a free-flowing form such as powder or granules,

optionally mixed with a binder, lubricant, inert diluent, surface active or dispersing
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agent. Mol ded tablets may be nmade by nolding in a suitable machine, a

m xture of the powdered conpound noistened with an inert liquid diluent.
Eacwe-waptat preferably contains from about 0.05ng to about 5g of the active
i ngredi ent and each sachet or capsule preferably contains from about 0.05ng
to about 5g of the active 5 ingredient. For exanple, a formulation intended

for oral agyu:ni fibldRl1sHlets %a@%merﬁxnole&@hﬁh@uﬂ‘tmmmue LnbitBrelod about 5g

of active agent, conpounded ™with an” appropriate and conveni ent anount of
carrier rraﬁempwki;:redNDmmomuynma;tqnedmthn@bom liguid doluerso diaclo 6dadf t he t ot al
conpositio i.t dosage fornms w.ll generally_.contain.10 bout lngto
about 2 oPref%%ﬂae?ﬁtelagfrﬁa} e DSt A 55 b5 B Rupingredi i Apd o6

300ny, 400gmherRf?QEES f&ablf@&ﬂﬂns fomlBBANEosHER A MRREYE Of Ble £80POSI t' ons of
t he present |nvent| on suitable for parenteral administration nay be

pr épar ed amgswliant.i ons or suspensions of the active conpounds in water. A
sui tabl e surfac*:ant ca uded, s

for. pl 15
hydr oxypr opyl ce ?ruqxgglé)?e &%g%ﬁgtllodwgteggf%&%ﬂr g’f)al B&Bﬁ%%ggggd PROGRS/BRY o1, 1 qui d
pol yet hyl epstslh Yo@d SbouR 08 niE tolabb@Ss ol JTREPd adefit, @bmPoudtédivwie an & preservative
can be included to Er event the detrinental growh of m croorgani sns.

Phar maceut amm)pr ¢mvomsnmnqméoﬁ¢aeg@nnatﬁmewhmbrmwamﬁpm goopt $ nj ect abl e
use |nclude teril €0 sol ut.i on di s rS|on Furthernore, the
Composr 1 ofboBSeeh o BEIPHT coBhdti o SRl o SpRP Bl Sl ety 'E‘H’éam

expenpor anﬁ'@h‘@b@ﬁﬁﬂﬁgf’éé&i&tg oﬁﬂﬁ&cﬁ&&hgie&dnﬂltﬁﬁéaa@'2611@'50 g

di spersions. In all cases, e final infectable form nust e sterl | e and

must be ef 2@&yeg, @@Dmgfwﬁmlg fﬁﬂ%aé@ﬂm&ﬁpﬂ@amﬂ 1|0L09m8The phar maceut i cal
conpositions rru? be stabl e u condi t.i.ons . .of qﬂ? ﬁcturglteg%]d st or age;

Copost e bt ts et origelopt Bfn PRl iR T5hwSh sTFE tion of

M cr oor ganh&imistatisn iy d8 phaatedrdsaorfiond mlspenmﬁs 6fhkiatlive@mpRmds Sol vent
or di spersion nmedium containing, for exanple, water, ethanol, polyol (e.g,

gI ycerol , pregyl ehsuipbjesirfagitat can hpuneluged %}@hlﬂylf@ﬁ@if’@m}@ol ), vegetable oils,

sui t abl e, i xture erepf . Phar t t t he present
sentl on hgﬂgowrﬁ)w cenflporsﬁﬁ slptegfﬂnén%?elg ngfeggﬁeﬁﬁggiyggﬁgﬁlggld for exanple,
an aer 0sol polGéRABhe SllyPSISRMY mik AiréOReredfintdiRg FaAMGONEREervativd &8 Yel Ke.
Furt her, Re conpositions can be in a formsuitable for use in transder mal

devi ces. Th@b@eﬁ br prgl et itrdetivmynisbergwépal migroargatismsé.ng a conmpound of
pt abl.e salt th onventi onal

pr ocesei ng. et nbu AR RS iohs BFEERRAR G S bnakilielos sl sy
adm xi ng - 4& iDudOaBRIRGHucous sotutions or dispersions. Furthermore, the compositions
20 can be in the form of sterile powders for the extemporaneous preparation of such
sterile injectable solutions or dispersions. In all cases, the final injectable form must
be sterile and must be effectively fluid for easy syringability. The pharmaceutical
compositions must be stable under the conditions of manufacture and storage; thus,
preferably should be preserved against the contaminating action of microorganisms
25 such as bacteria and fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (e.g. glycerol, propylene glycol and
liquid polyethylene glycol), vegetable oils, and suitable mixtures thereof.
Pharmaceutical compositions of the present invention can be in a form suitable
for topical use such as, for example, an aerosol, cream, ointment, lotion, dusting
30 powder, or the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations may be prepared, utilizing a compound of
Formula (1), or a pharmaceutically acceptable salt thereof, via conventional

processing methods. As an example, a cream or ointment is prepared by admixing
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hydrophilic material and water, together wth about 5w %to about I Om % of
the conpound, to produce a creamor oi ntnent having a desired consistency.
Phatarmeeett cal conpositions of this invention can be in a formsuitable for
rectal adm nistration wherein the carrier is a solid. It is preferable that
the mxture 5 fornms unit dose suppositories. Suitable carriers include

cocoa butt - - ial o) 0
supposi torlﬁg%rgﬁkgi}gh{e%?%g}l\%%% ’Itége?}g%gl M’By§ itr}'gtﬂ)% (r%rllt 3?%945?121600@0& tion
wi th the sodmpne, orproghdeerbrean br emfagnthalingweldsibyd conkistehcyng and shaping in

nolds. In addition to the aforepentigned. carrier ingredients h
phar maceut i cal PIYM3GFHIRLEqrERASIINGS @ H‘é’% V%Wéaﬂt?ﬁ%i‘ﬁ ‘P%%}‘fagte fgbpropri at e,

one or m)r?ec?ﬂ%ﬁﬁ]ﬁ%}?ajéion%ﬁ{e%iﬁ?hei Qe d SR swfsfbr@éﬁggéctgsﬂhémﬁemé‘ ers,

flavoring agents, nders, surface-active agents, eners, lubricants,
pr éser vat i Yems(unitcloselsupgpositiiries 0 $unidebie sdrriemdndlinde dackebuttdfand edrenor e, ot her
adj uvants can i ncl ul_ged to render %he for.u) ation isotonic t he bl ood

b jth
of the int é}%f‘éki‘?srfé’&??fj&? K isedaBRbET L TEnEPRBHICHICR Y P& BBYIETNY BFor mul o 15
(1), or a BP?&?&Egﬁ%hgﬁJe'cxg@gﬁgE}h%mh%éééﬁenwef Qfted é@ﬁeﬁé)ls@n@@e gpared in

powder or iquid conctentr orm Generally, dosage |evels on the order of
0. 01ny/ kg tllatpoutl shitingirkgotds. body wei ght per day are useful in the

t t t of th -indi cat ed diti , . | tivel bout 0.5
Lo about 70 per Tha Rt oY S @R TR LA e vHieaRel E ARSI por gl yeom a
may) be ef f eahluyiohs Hés‘%ﬁbé‘cﬁa%(/e?ﬁ'ﬁr iﬁ&iﬁhe’}!a%;%ﬁbbﬁﬂe Qnelor HBraA@ditioth1 01 to S0ng

of the conpound per kil ogram o ody wei ght" per day, or alternatively about
0. 5ny to aboutr Bghyiques suohis divente butferg, flSionnE agéngs, bimdeey; sifdcesictivol eni a,

Pypetnoul e e DUPS B T B MRSLABTSLER e SRE SR L 550
adm ni str afi,QRerRiord, LBIE 2@ uRAYEaPy Oihcu@ePRMEn@h Hd@rRRRANEN N1 with! ogr am of

body weight per day, or ‘“alternatively about 0.5ng to about 3.5g per patient
per day. | theildoatheighsindouled mepert Cantptsitiohe capeining accazmnt @f Ebrminda  any

particular patient wl]. depend on.a,varj et f factors,including the age,
baldy wei gnih b emeaatiutisaiyECGutE Tidne ok Fiad affo par e EHONE! Pout o of
adm ni st r atip@Q.coh@dnarffof¥cretion, drug 30 conbination and the severity of

the particular disease undergoi ng therapy. The compounds of Fornula (1) and
phar maceut i cal | fpeacreBptdabige 1swdls en theardafofl 0.0kye/be taghait | FOmpgiof eat ment  of

di seases of gondi{] ons. | B AILER oY S35t BPRS BDR ARG R BNt B &~ 17

alternatively about 0.5mg to about 7g per patient per day. For example, diabetes and

20 hyperglycemia may be effectively treated by the administration of from about 0.01 to
50mg of the compound per kilogram of body weight per day, or alternatively about
0.5mg to about 3.5g per patient per day. Similarly, hypercholesterolemia,
hyperinsulinemia, hyperlipidemia, hypertension, atherosclerosis or tissue ischemia
e.g. myocardial ischemia may be effectively treated by the administration of from

25 about 0.01 to 50mg of the compound per kilogram of body weight per day, or
alternatively about 0.5mg to about 3.5g per patient per day.

It is understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors including the age, body weight, general health,
sex, diet, time of administration, route of administration, rate of excretion, drug

30 combination and the severity of the particular disease undergoing therapy.

The compounds of Formula (I) and pharmaceutically acceptable salts thereof,

may be used in the treatment of diseases or conditions in which glycogen

phosphorylase plays a role.
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Thus the invention also provides a nethod for the treatnent of a di sease or
condition in which gl ycogen phosphoryl ase plays a role conprising a step of
admicibgtiETi Nng to a subject in need thereof an effective anount of a conpound
of Formula (1), or a pharmaceutically acceptable salt thereof. 5 D seases
or conditions in which glycogen phosphoryl ase plays a role include diabetes

(including Ty peTgnllsatEQ inhéRGor LIF? iéfmr?de% S GhUCRS thel tRlBHARGE a diddadd drn

resi stance and abeti1c conp at1ons such as neuropat hy, nephropat hy,

r et i nopat hgorslittbn ioattactaglysjgeniphpsphghylaseplays ahgleeouipoismgtasted ehi a,
hyperinsul i nem a, . hyperljpidem a, . hypertension, atherosclerosis, tissue

i scheni a e?‘cg"f‘lnmrtgiaéP{’ﬁegtc‘Hé‘ﬁ?%t.he’féPﬁféﬁ?cz’\ygﬁfﬁniOBHt @T%@WOWEGZS a net hod
for the tregtdamatn,r a@aﬁﬁﬁ&kuﬁ&m@c&rﬁtabﬁa aRah&sofconprising a step of

adm nistering to a subject in neéd thereof an effective anpbunt of a

cofpound of For Pidease by corshitiensphavhieicgpedgen phgsphowiase aliye ageletinalirdsr eof . The

i t] | V] t hod far .the ] f diabetes. i h
denonst  at AHE T eSpaeaoe FomE R gk avpargl Siciih e mabE "lvaiance 15
conpri si nga@y ésmic%ggmemmlﬁts@éﬂ Mehﬁbliggtrh?unhﬁ)ép%ﬁépamy, nerdpitheasef an effective

prophyl acti c anount a conpound of ula ('), or a pharnmaceutically
accept abl ecataratts), hijarglytermiachynevahotsssrolemisohypeonsdssmia, fypedigideonat he

treatment of hyperchol esterol em a,. hyperinsulinem.a, .hyperlipi dem a,
hyper { onsi BIRCTISHGH RURBEE By s Lo s O A 4 R oi ng a step of
adgi ni stering t eh@irRahti@Misd ProviiREE nidiejdef tk@ﬁre@ﬁﬁﬁﬁbfﬁ@;@@@éﬁiﬁia@f{ a
conmpound of Formula (1), or a pharmaceutically acceptable salt thereof. The

i nventi on diabeepeampreing astapphadmisistamgdp eppleeoninesd derpof pppifeniivag

reperfusion_injury, conprisi a.s of . admi ni.sterin a e in need
thor eof - anmat ¥ coFPTRd SRt i U ER: S R i Sy BT

phar maceut i cal | Yhagseriabilso pdvides h hetieef for Heerévinash bpaiabétsOiny ovi des t he
use of a compound of Formula (l), or a pharmaceutically acceptable salt

t her eof , i humprederpenstrabng pistdiabatisiapergbyaenia ddmpaieddl glugrseéoleroceThe i nventi on
<130 1o S58phlf 9508 Ry SO s BRI g ez gt ool 1
treat ment pfopByla@Rirhdiai 088 cRpbitRIcbfHAME!a ()16 MNchatRQERIREAllY seckitableet hods of
the invention the term™"treatnent” includes both therapeutic
salt thereof.
The invention also provides a method for the treatment of
hypercholesterolemia, hyperinsulinemia, hyperlipidemia, hypertension,
20 atherosclerosis or tissue ischemia comprising a step of administering to a patient in
need thereof an effective amount of a compound of Formula (1), or a pharmaceutically
acceptable salt thereof.
The invention also provides a method of cardioprotection e.g. following
reperfusion injury, comprising a step of administering to a subject in need thereof an
25 effective amount of a compound of Formula (I), or a pharmaceutically acceptable salt
thereof.
The invention also provides the use of a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, in the treatment of a condition as defined
above.
30 The invention also provides the use of a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of a condition as defined above.
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and prophylactic treatnment. The conpounds of Forrmula (1), or

phar maceutically acceptable salts thereof, my be adm nistered alone or in
coni-neké@n Wi th one or nore other therapeutically 5 active conmpounds. The
ot her therapeutically active conmpounds may be for the treatnent of the sanme
di sease or condition as the conpounds of Fornmula (I) or a different disease
or condition. T @ red

si mul t aneousl y, H‘E‘é’éﬁ%ﬁ %rfk}&g%l{’%net%gtrth%%r@ ygﬁﬁ%@ﬁ%ﬁ%oﬁg@d}bﬁtﬁﬁ ()
maybe admi am&;btepl?jdacmttfewhémr active 10 conpounds for the treatnment of

di abetes, for exanple insulin an nsul i n anal og sul f eas and
anal ogs, bi guanit H%goma@%gﬁfgqn&lﬂa{Iatqryahmqge% &@F@thbwabﬁf @, 4. .

gl ucosi dasﬁak@@'a@hﬁr%tére IRARGPH ribinARRCPRLENES! LA R Bhdlicay | 1 DT d

| owering agent antlo esity agents, anylin antagonists, oxygenase

i nB3i bi tor sacta@rmﬁtanmdm éﬁalomlgsthergieumod«ilyrmsee annpmmﬁanmy bglfur:mgon

ant agoni sts, insu nallin oni.sts, PTP1B 113 F(Pl bi tor]§

gl uconeogeﬁé%m@nﬁ?fjﬁﬂ%?‘t‘ ¢ discagh FF 191y 35the, fIppQIndg:e B(P8Fe, galanin
receptor a g r ptin, CRF

ant agoni st ggﬁéﬁﬁ'wﬁwgu&tﬁ%ﬁ%‘?ofﬁt %lgl.rag%gaggrgrgg%ncggqup h%z)l?ln{lkg (1) may al so
be adm ni stémmiktérnd elmﬂiianamsbnswwemialtyhyrsqmratellyl c corrpounds al dose

i bi tors or SGPEFeBPOuERhFBERALE T BT URE Y a%ﬁémeN?F‘Foma
(I may exl%rﬁb&mﬂgE@r%é‘%&‘;h%np&od?%&éseﬁar%Qéﬁ?ﬁ‘l%%uhh%nﬁE}%Yiﬂn%ms
phosphorylase In Itors exanpl e, the conpounds may exhi bit |nproved

sol ubi |'i ty silfuny! teps ad agleppsdpmnides, @2 egedts, €styearid bidatvai mhtlmtbrst -
Furt hernore the conmpounds of Fornmul a (b@fl may exhi bit further advantageous 25
spheflie

proper t i es ghigenidass itebitradd -petiiiys.mhe sigtase ihntorpdme loweying 8getidani ng
t hat they kel v..t 0 .caus @dverse dr Bﬁ?ug mtgractlﬁns t han

known gl yc84e O%es‘?}ha&eﬁs FT AL PRI 5P SRR 1 PRSP ng, but

not |im teglut:&qnmtaeﬁwo@ngu@@bﬁrahtagmbtbclaﬁumlrmg@nﬁ@ohgomswP$P$BecI fication,
are herein incorporated by reference as if each individual 30 publication

wdde speci frihikitarss gawanecrg@nwwhmnprs, Aefilypalisl agentb.OShdphiptiera: gadarmy

reference ergl A8t SRLLALS Roe A9 AOROPEIL-RESALdRNGE i th this

Schene | belRowindies etdieiks., R' R2, R3, X, X2, X3 X4 Y and Zare as
%9

defined above for Fornul a }:
The compounds of ormula (I) may also be administered in combination with

thyromimetic compounds, aldose reductase inhibitors, glucocorticoid receptor
20 antagonists, NHE-1 inhibitors or sorbitol dehydrogenase inhibitors.

The compounds of Formula (I) may exhibit advantageous properties compared
to known glycogen phosphorylase inhibitors, for example, the compounds may
exhibit improved solubility thus improving absorption properties and bioavailability.
Furthermore the compounds of Formula (1) may exhibit further advantageous

25 properties such as reduced inhibition of cytochrome P450 enzymes, meaning that they
are less likely to cause adverse drug-drug interactions than known glycogen
phosphorylase inhibitors.

All publications, including, but not limited to, patents and patent application
cited in this specification, are herein incorporated by reference as if each individual

30 publication were specifically and individually indicated to be incorporated by

reference herein as fully set forth.
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Schene | R3 RHY-z XX,YL DH+ HZNM /Y~ ~R3 XZXxN~ z R X 3 X4 HO R z R
X4HT- DR 5 11 11l 1 According to Schene 1, the conpounds of Formula (I)
mawcheooprcepar ed by coupling the appropriate pyrrol opyridi ne-2-carboxylic
acid of Formula (I1), or a protected or activated derivative thereof, with
the appropriate amne of Fornula (l111). Conpounds of Formula (11) can be

obt al ned by thegnszié%ljagﬁceeswﬂfﬁﬁg an&ﬂldnnt}é%BﬁfE@ﬁmﬁ c;fq:oﬂﬂglag(l)k@h%\é’ Conpounds

of Formula (I11) are generally comerci al aval | can be obtai ned by
t he synt hepepardéscoutbeet mrScﬁehmrie}sel@Namdrﬂl HéIR)WR Bth,ﬁNzyXa,tPhseYcorrpound of
Formula (I or ap ted .or act vat ed derivative thereof, is conbined
with a cowﬁmﬂrecﬁs dﬁé??ﬂﬁ"l‘ Vﬁlf?rﬁior?‘ﬁ presence of a suitable coupling
agent . éase Pf suitable coupling reagents are 1-(3 15

di met hyI am nopr opyI ) - 3-et hyl carbodi i m de hydrochl ori de/ hydr oxybenzot riazol e
(EDCI / HOBt), 1, 1 -carbonyldiimdazole (CDI), di cycl ohexyl car bodR| m de/
hydr oxybenzot ri azol e (DCC/ HOBt), O (1H benzotriazel-1-yl)-N, NN, N -

t et r amet hyl lﬁiogl um tebgafl uor oborate (R Knorr aéﬁ‘xi etrﬁ:eéron Lett.

1989, 30, m%z "ﬂrgﬁ or tet—=

carbodiim Ee benzotr ole (for 20 repr es—gﬁk erocedur es, see
for exanple, Aix‘gohiaut Techni calR Note 501 available fforl Argonaut

Technol ogi es, g Foster City, ygalifornia). The couplings are perforned
indan inert soIv ht preferably an aprotic solvent at a tenperature of about

0C to about 45CAf:erdﬁllg%|Scheﬁ1@17t39 chpbiltfls RF E58MES (D may Beqirkparéd/byam ne base
such as diisopropyl ethyl am ne F or triethylam ne. enpl ary sol vents

i ncl ude 250mngmqappr@na&ﬂmoé¢mmneﬁu Gﬁb@*)dﬂ@@h’eﬂf&omulﬂ—@])mwhyl f or mam de

DVF t th L d t
Sl ont ton Dol ar P ERterihfe Plordol STt 8 WRnis =B SRS LR UER 1% e
art or CanCBﬁlpbmldﬂFoﬂﬁﬁlﬁr(ﬂ? Btbe mﬂﬂ&dmh@s hédel Hescribb@ fES dideheqBher

exenpl ary condi ti ons usef ul coupling " carboxylic acids are described in
Hd@ben- Weyind bgloxy, Copepraungs ¢ of @mwﬁn@uhare IEQHSY&]@ cmlzmemllymasﬁdﬁrorrhu eme

Vel 2, 10 A 308 s BRSNS BB Bl oRl o Sy nesi s
Bi ol ogy (Ed., Eypx@il@@ $headdehpbund/ei Bovafl2 (1)), ox\/@bmelzte'a orAcawdRed 8erRadss NY
1979-1983. thereof, is combined with a compound of Formula (III) in the presence of a suitable
coupling agent. Examples of suitable coupling reagents are 1-(3-
15 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride/hydroxybenzotriazole
(EDCI/ HOBt), 1,1-carbonyldiimidazole (CDI), dicyclohexylcarbodiimide/
hydroxybenzotriazole (DCC / HOBt), O-(1 H-benzotriazol-1-y1)-N,N.N',N'-
tetramethyluronium tetrafluoroborate (R. Knorr ef al., Tetrahedron Lett., 1989, 30,
1927-1930) and polymer supported carbodiimide-1-hydroxybenzotriazole (for
20 representative procedures, see for example, Argonaut Technical Note 501 available
from Argonaut Technologies, Inc., Foster City, California). The couplings are
performed in an inert solvent, preferably an aprotic solvent at a temperature of about
0°C to about 45°C for about 1 to 72h in the presence of a tertiary amine base such as
diisopropylethylamine (DIPEA) or triethylamine. Exemplary solvents include
25 acetonitrile, chloroform, dichloromethane, N, N-dimethylformamide (DMF) or
mixtures thereof. Use of these coupling agents and appropriate selection of solvents
and temperatures are known to those skilled in the art or can be readily determined

from the literature. These and other exemplary conditions useful for coupling
carboxylic acids are described in Houben-Weyl, Vol XV, part II, E. Wunsch, Ed., G.
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Scheme 2 Co C4alkylR5 OH NR4 R~ H Y~ Y- XZ,CX1, N---{ z O+ H-N~Co
Caal kylRS XkX1 ~{N\ R14 R z' ~R20O RXaNORX4 HOIV Il 1In a second
pr oges®pdtrhe conpounds of Forrmula (1) (wherein Zis CCOand R3 is -NR
4(- Co-4al kyl R5)) may be prepared according to Schene 2 by coupling the
appropriate carboxylic aci d of Formula (1), or a prot ect ed or activated

derivati ver f i §9ﬁﬁ t he

appr opri at eﬁ%ﬁe@r@ E)or ﬁ"lﬁ%bl? %}dﬁ anpp&eyé?H mgfél ta e co |e%1{gg agents and
condi t i onsSpiezead celegBdrhieol 98B ave The @Bemﬂwmiﬁalwis, Bonthatia agd H)olagye

commerci al ly available or are readil p ni ques.
Conmpounds Qﬁy d../o Crapsand }Weé%(ﬁ‘oﬁ%) S/roé%}an%eg éienw ?{RS? E&Oﬁ% fr%g heme 3. 15
ScheneSPSéllgeﬂeF%RRXZ Me X~Xi~ COP RIX2 COzEt 3 IT, NO2 R.X Xa N X a
2 VVI VII XZ~Cx 1/,--C02 Xa H Il Conmpounds of Formula (V) may be
prepared by condensation of ortho nmethyl nitro compounds of RCpmy®’ (V)

with an oxal ate ester in agplvent such as diethyl ether in tRegpresence of
a base such as pot assi UMhOXI de or DBU. 20 Conpounds of Feg Ia (Vi) are

pr epar ed frd)i??hﬁ ouhi or AUl ac{-¥akyRhder gakcing HOJ%I tons, such as
iron powde% chl ofi d@z5 or by Thydr hat i t hanol using
pal | adi um ca as;{’ oCorrpounds oR Fonnul a (V) %27 - 1 Q003PCT

5 I 3% 1
In a second process, the compounds of Formula (1) (wherein Z is C=0 and R’
1s —NR4(~CO_4alkle5)) may be prepared according to Scheme 2 by coupling the
appropriate carboxylic acid of Formula (1), or a protected or activated derivative
10 thereof, (wherein Z is absent and R is ~CO,H) with the appropriate amine of Formula
(IV). Examples of suitable coupling agents and conditions are as described above.
Compounds of Formula (I'V) are commercially available or are readily prepared by
known techniques.
Compounds of Formula (IT) can be prepared as illustrated in Scheme 3.
15 Scheme 3

R 1
X
XK Me PN Ki o COLE! x>< co gt
RT~ P _— R1X2 —
X, NO, 7;‘)(: NCS)E
Vv VI J VII

"
X

1z COH

R'—)‘(;X: H 2

I
Compounds of Formula (VI) may be prepared by condensation of ortho

methyl nitro compounds of Formula (V) with an oxalate ester in a solvent such as
diethyl ether in the presence of a base such as potassium ethoxide or DBU.

20 Compounds of Formula (VII) are prepared from compounds of Formula (VI) under
reducing conditions, such as iron powder and ammonium chloride, or by

hydrogenation in ethanol using palladium catalysis. Compounds of Formula (VII)
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undergo ester hydrolysis using aqueous al kali to give

pyrrol opyridi ne-2-carboxylic acids of Formula (I11). Further information on
t hexccomwarisi on of conpounds of Forrmula (V) to conmpounds of Forrmula (I11) are
described in the literature (Kermack, et al., J. Chem Soc., 1921, 119,
1602; Cannon et al., J. Med. Chem, 1981, 24, 238; 5 Julian et al., in

Ea.) o 16, HTETRRTVR yiba sl Aol e tllontite 2 S, P €

ni trogen cagddbef FamapalBd Faghér ihfssmawdrech the cOateesien 4f cdapands 4f NI NVe N
COZEt \ NHBoc NHBoc \ N H 10 VIII I X VIl 6K Deprotaonation of conpounds of
Formul a ( VFPIuigfY htogi9mpoyadiorf hasmyla @lhare descried in B ftesatire (s magk<qii t abl e

sol vent sugh ﬁ%hyF}FSocf,ol%z?)"Ffb Y0 AUERGH B Wt Do lTEEALY). | 1983dbsle3gi ves

conpounds of’“Fornul a (I Suéh conpounds can undergo Turther “deprotonation
wi t5h tert - buitaypler ki hihHyterboycdic Kontpminhds, 3wl 3 €Mtileyubw aSorEHNY, 1962, &wed by 15
quenching with eﬂi %ng/l grxal ate and subsequent heating of the internedi ate
under ref Eferfigid; BB oric aci d, to give conpounds of Formula (VIIl).

Conpounds of Fo?fl'f'éﬁﬁti(lélk)th%bfmﬁ!nﬁfa cﬁﬁFoPﬁlgl%% AEERE &, Mnit@gciFbiggR 5 DY

Heck coupling of an ortho-iodo am nopyridine (XIV) followed by cyclisation
at a tenpereptigdes diushetcdeelcldide 40 150 C in the presence of catal yst such
as pal l adiym 20 acetate and a base such as DABCO in a solvent such as DWMF
(See Chen efhemed; o g Chem 1997, 62, 2676). The ortho-iodo

am nopyri di nes V) can be made by dijpect iodination of the appropriate

am nopyri di ne ( ) usi ng i,odi ne&NT N [Y%e presence cSelfate in a

sol vent such as Eghocat anbi e pperature (see ; , Synth. Commun.,
C

t
1992, 22, 3215). 25 eme 5 r X2 RINEPCXa NHz Rr X3. XNH R1L X XCOZH a z 3
X

H a XII XIV II
10 VIII Vil

Deprotonation of compounds of Formula (VIII) with an organolithium such as
n-butyllithium in a suitable solvent such as THF, followed by quenching with methyl
iodide gives compounds of Formula (IX). Such compounds can undergo further
deprotonation with tert-butyllithium, in a suitable solvent such as THF, followed by

15 quenching with diethyl oxalate and subsequent heating of the intermediate under
reflux in hydrochloric acid, to give compounds of Formula (VII).

Compounds of Formula (IT) may also be prepared according to Scheme 5 by
Heck coupling of an ortho-iodo aminopyridine (XIV) followed by cyclisation at a
temperature of between 100 to 150 C in the presence of catalyst such as paliadium

20 acetate and a base such as DABCO in a solvent such as DMF (See Chen et al, J. Org.
Chem. 1997, 62, 2676). The ortho-iodo aminopyridines (XIV) can be made by direct
iodination of the appropriate aminopyridine (XIII) using 10odine in the presence of
silver sulfate in a solvent such as ethanol at ambient temperature (see Sy, W., Synth.
Commun., 1992, 22, 3215).

25 Scheme 5

R!
X, B
2 X R
R1 x}il J\ —— X2>< LS l ——— xx1
X . 2 R‘—“—1 1 x2 h \
3°X, NH ) SRy~ R+~ CO,H
N

"X, "NH, X o 2

XIII XIV 1
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-22 NC- 10003PCT Alternatively conpounds of Formula (XIV) may be prepared
according to Schene 6 by deprotection of N-pival oyl conmpounds (XV) by
heatd-ngozeemder refl ux wusing hydrochloric acid. The N pival oyl conpounds (XV)
are in turn nade by deprotonation of conpounds of Formula (XVI) with an
organol i thium such as tert 5 butyllithiumin a suitable solvent such as THF,

foll owed by, GUEnSiney Uy LBrhBH R Forfuil(R1Y} SIPBE blajniee LOTAAUILS O

formula (XVI) may protection of y avall a
am nopyr i diSakeang Kby dppmtdchion of Netihgibgoempounds (& )de latingubds eefixch as

triethylamne in,a sol.vent ch, as di chl or onet e. .Scheme 6, X R-, R 1 -

XZ-CX O Xa5iRg hygide O%?%dee?‘{'BévaglP’ﬁOWm Q?\QQ are R adEbY X | R -

R X3" X4 Hdeprd@n¥tolNbZeomdfoutds eﬁiwomﬁhé(gmzwmﬁ%mrg@m%msbueﬁ afRfaul a (XI'V)
y

may be prepared according to Schene 7 eprotection of N-BOC protected
corfpounds pXyilithivgsinmgpuitablesplyesisshh agEHEy followed ba qeenahirgewih iodine &6l vent

such as di ¢chl oronet hane, at anmhi e te ure The, N- BOC conpounds ( XVI 1)
are in turt’ %urgegqo&%g%% Owulgggﬁﬁ%a%b%@a?%b?&&%‘%ﬁ’“ 111) with an
organol i t hicyihRHea Natib by dpiyBiies [ XD RethRkaReRgR et chloride and a
N, N, N, N -tetranet hy;alelﬁgt ?\yl tgnediptg?ﬁ ng}){Tl\l}gDA) in a’sui ?gbl e solvent such as
ether at besepechruiristhylnpondh @ ygvatset swbehlpppmetfanaddi ti on of i odine at
tenperatures, around-10 C. The N-BOC am nopyridines (XVIII) are routinely
made from OABE ?;gmmr cially availabl e am nopyridines (XII1) using
di -tert-butyl di carbonat gg'by 20 heating in a,solvent such as 1, 4-dioxane. -23
N C- 10003 PCT Scheme 7 ', RX

172

R
S X
R4 J\ — x}< N 0
Xﬁ"x/ R—
4

NH Xy 7
2 X, N
H

X1 / VI

R\ X, Ry
g — £
R—XH;X: N R—T(:‘X/ NH

H 4 2
10 XV XIV
Alternatively compounds of Formula (XIV) may be prepared according to
Scheme 7 by deprotection of N-BOC protected compounds (XVII) using an acid such
as trifluoroacetic acid in a solvent such as dichloromethane at ambient temperature.
The N-BOC compounds (XVII) are in turn made by deprotonation of compounds of
15 Formula (XVIII) with an organolithium such as #-butyllithium in the presence of
N,N,N' N’ -tetramethylethylenediamine (TMEDA) in a suitable solvent such as ether
at temperatures around —70 C followed by the addition of iodine at temperatures
around -10 C. The N-BOC aminopyridines (X VIII) are routinely made from the
commercially available aminopyridines (XII) using di-fert-butyldicarbonate by

20 heating in a solvent such as 1,4-dioxane.
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RX\- R X~XX0O0 X34 NHZ X3.XNO1~4 H XIIl XMl " RXI RXI k R X3
Xa NOR X3.X~-NHz XVI1 XIV Protected or activated derivatives of the
compoundsctof Formula (11) rmay be prepared by nethods known to those skilled
in the art. 5 Conpounds of Forrmula (I11) can be prepared as illustrated in
Schenme 8. Conmpounds of Fornula (X) are generally comercially avail able or
are readi&&ug&gpared by known techni ques. PG represents a protecting group
such as, for ~exanple, tert-butyloxycarbonyl (Boc). Conpounds of Formula
(XI') are nade from car®boxylic acids of Fﬁénula (X) using standard coupling
condi tions as describedyX1gbove for Sche }%x Conpounds of Fornmula (111)
can be prepared as il gusiratled i n Schehe 8X; Sdhen® 8 PGNYu OHHR4 Y
I N Yu N5 HZNYYYN Co dagikyiRs R2 0 PBAXY. IRRz 0z R x Xl
[1f Compounds of Fornul a (fll) ﬁay be prepar n1§o ounds of Fornula 15
(XI') by renoval of the protecting group, where PG = Boc, under acidic
conditions wusing for e le trifluoroagetic acid in dichloronethane at

t enper at ures of around C. Compounds 4f ForMYA (111) wherein R2 is H, Y
is Co alkyl, Zis -C(O- and R3 is -£Loal kylaryl or -Coal kyl hetaryl can be
prepared according to Schenme 9. -24/NC-10003 PCT

R R
1X}<X1" i o . 1X}(X1~ I
R Xgy? /LL /{\ R~
X, TN o X7 NH,

XVII XV

Protected or activated derivatives of the compounds of Formula (II) may be

prepared by methods known to those skilled in the art.
5 Compounds of Formula (III) can be prepared as illustrated in Scheme 8.

Compounds of Formula (X) are generally commercially available or are
readily prepared by known techniques. PG represents a protecting group such as, for
example, tert-butyloxycarbonyl (Boc). Compounds of Formula (XI) are made from
carboxylic acids of Formula (X)) using standard coupling conditions as described

10 above for Scheme 1.

Compounds of Formula (II) can be prepared as illustrated in Scheme 8.

Scheme 8

R4
H
Y. _OH R’ '

N HN___ YN
PG — H ! — 2 ~Cy-C,alkylR®
\F\’C 113/ PG’NYY\H/N\CO-C@IkyIRS \RC jor e
2

R o]
X X1 il

Compounds of Formula (IIT) may be prepared from compounds of Formula
15 (XI) by removal of the protecting group, where PG = Boc, under acidic conditions
using for example trifluoroacetic acid in dichloromethane at temperatures of around
25°C.
Compounds of Formula (I1I) wherein R? is H, Y is Cy alkyl, Z is -C(O)- and
R’ is -Coalkylaryl or -Coalkylhetaryl can be prepared according to Scheme 9.
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Scheme 9 0 p00r 'O RBR\ OORa NK+Br}Ral j Nj I / Np XXIll p XXIl O
XXI X4 ORa R XHCOZH ~X. NN ~~R3 HzNJ jI Rg H O XX XI X Conpounds of Fornmul a
( XK pjoirre reacted with potassium phthalinmde in a solvent such as DMF to
gi ve conpounds of Fornmula (XXII) which can then be 5 reacted with ethyl ene
glycol in the presence of a catalytic anmount of acid such as p- tol uene

sul fonic agjf%nhé‘lga sol vent such as toluene whilst renoving water to give
conmpounds of Fornula (XXI'). The phthalimde protecting group can then be
removed using hydrazi ne hydrate by heati ng as a neat solutip gr by heating

in a solvent s@ch as ethafiol to g| ve COD}LH,%S of For ( r* These
am nes are N k0 couphr i3t T CO ormula ( r standard

coupling c ons as described in ene 1, and the ketﬁg group is
removed in the presence ofXHtid, such asOhydr%IIIll oric acid9n a*8blvent such
as acetone at reflux tenper atu@i ve t he corrpoun of Forrmula (I).
Schene 10 OCl-C4 al kyl Hzrﬂrig Ml kyl X N~\q zk ~CO H + Y% (|1
XZ +! OR44 z R OR NNOI?ZHII>Q1I r@_g X4 H O 15
Compounds of Fornul a (% Rwher ei n |s C=0 Cl -4a| koxy) may be
prepared as illustrat®d in Scherre 0 by conbi nafl'bn of conpounds of Formula

(I'1) and conmpounds of Fornmul a (XII) under standard %(gupl ing conditions as
described for -25 XX

Compounds of Formula (XXIII) are reacted with potassium phthalimide in a
solvent such as DMF to give compounds of Formula (XXII) which can then be
5 reacted with ethylene glycol in the presence of a catalytic amount of acid such as p-

toluene sulfonic acid in a solvent such as toluene whilst removing water to give
compounds of Formula (XXI). The phthalimide protecting group can then be
removed using hydrazine hydrate by heating as a neat solution or by heating in a
solvent such as ethanol to give compounds of Formula (XX). These amines are then

10 coupled with compounds of Formula (II) under standard coupling conditions as
described in Scheme 1, and then the ketal group is removed in the presence of acid
such as hydrochloric acid in a solvent such as acetone at reflux temperature to give the

compounds of Formula (I).

Scheme 10
' 0OC,-C, alkyl
R! H Y
X HN oc.-C, alkyl
1X}§ R CO.H +2 \n/ XX \< \<O
RN R® 0 TORR R’
X& H ' N o
I Xt i
«OH
m .t
N
X H
15 !

Compounds of Formula (I} (wherein Z is C=0 and R’ is C,_4alkoxy) may be
prepared as illustrated in Scheme 10 by combination of compounds of Formula (II)

and compounds of Formula (XII) under standard coupling conditions as described for
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NC- 10003 PCT Schene 1. Conpounds of Formula (XI1) are generally
comercially available or are readily prepared by known techni ques
Compoundsctof Fornula (1) (wherein Z is absent and R3 is -CO2H) maybe
prepared by ester hydrolysis of conmpounds of Formula (1) (where Z is C=0 and
R3 is 5 a Cl-4al koxy group) using aqueous aIkaIi typically at a tenperature

of around §§]1%nf,e°f C§91%9n&sg%l§%§pmﬁ£[§$g? {L%%g 83m58fd?}ﬂ)fa\fah)iblg%}’?ﬁ examl e

prepared si or ‘as'co Frei ng at ’l east
5to 1, OOOraadepmpaisday&nmneecm&lhes ably 10 to 100 conpounds of Fornul a

). Co dlib d.b 10 t it d
épi)roach”pg}’” LareprE dleank B DG heriny & HerHGoai Rer COsl BEY B or col T
phase Cheg@&gg by SBOnREOSELUF Ein wglofpoﬁm@) Rtk 205 Cad i @S Duri ng

the synth he conpoln ornmula (I unctl onal groups in

t hé i nt er medi adikoxgogrpopindsg augoushaiciioyyicalbpatadrypenatirant arougd dsfsfor may be
pr ot ect ed The c%ggounds of Formula (11) may be protected in the 1l-position
e.g. 15 wYRIHA 8Pyl methyl, acyl, al koxycar bonyl, sulfonyl or silyl group.

The protecting sis of the
conpounds of Fo?%w?ﬁﬁ g?FBﬂEﬁ%@ t o%ﬁgﬁnglgpﬂgﬁﬁﬁhgnd of Formul a
(1). A confibehensimeisingsatusast @,nfor eiarmmeS\my,@OD nompom‘rdswadmmjs ptedirably
functional groups may b tecte for cleavin he resulting
brotectod 4 UFpabunds B S o RS reriss Shaths e R b Bupe” i n
Ogani ¢ Chedth&ihhtrialshYic SHAERRE o ? %aal@'leWﬁé)ﬁa pz(ré-l?e?%}ntﬂsﬁ@ﬂsmé atRe sci ence,

New York, 2nd edition. Any novel I nternedi ates as defined above are al so
i ncl uded wkdlhiion ¢rieelid pbpse chemitttyeusing procedmes Kiwevn tovkeseisbilledlis theprriovi des a

comound of o BRalid Shvofo b easro et i g e
nal ogen. Nh%‘ﬂ*si"}&?’gélﬁii‘”ﬂ%%‘ S RO A0 R IR
di f | uor onephoydcted rﬁﬁeloaomonnddnﬁlFormuhdﬁymaydvﬁ pedthbgted/In the 1giwssion;e.g.30 provi ded
t f‘\%t when é]l'th agl(?e’lry me?l%zl Ia%:leéllkoxycarbonylaQ\ﬂfolﬁjyl ca)lrr sellyrl‘| Eg)}oug.%"l?e Qx%gecagg

groups may be removed at any stage in the synthesis of the compounds of Formula (I)

or may be present on the final compound of Formula (I). A comprehensive discussion

of the ways in which various labile functional groups may be protected and methods

for cleaving the resulting protected derivatives is given in for example, Protective

20 Groups in Organic Chemistry, T.W. Greene and P.G.M. Wuts, (1991) Wiley-
Interscience, New York, 2" edition.
Any novel intermediates as defined above are also included within the scope
of the invention.

The invention also provides a compound of Formula (IIA):

XXXIH

25 1A
or a C,.4alkyl ester or protected derivative thereof, wherein:
one of X;, X, X5 and X; must be N and the others must be C;
R'and R are each independently, halogen, hydroxyl, cyano, Cyaalkyl, C;.
salkoxy, fluoromethyl, difluoromethyl, triflucromethyl, ethenyl, or ethynyl or absent;
30 provided that when X;, X3 or X, is N, then R' and R'" are not both hydrogen.
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-26 NC- 10003PCT Preferred conmpounds of formula (I11A) include those where X3
is N Preferably one of R and Rl is hydrogen and the other is halo or
cyamoioodipct particular, when X1, X3 or X4 is N, 5-halo e.g. 5-chloro, or
5-cyano. Specific conmpounds of Fornula (11 A) include: 5

5-Chl oro-1 H pyrrol o] 3, 2-b] pyri di ne-2-carboxylic acid;

5-Brono- | H pyrr - WAL pe- 2- | i.d, .
5- Cyano-| H pyrr gk%%@“%%}‘@yﬁﬂlg?ﬁg’“gucgyﬁz%‘{“}‘% tggélegw;/here XyisN.

5- Met hoxy- | H py Pragbiabl3, cheloff Ry mhd Rhes Rydragdioacdl the other @;halo or cyano, in
| H Pyrrol o[ 3, 2-c] pyri di ne- 2- car boxylic acid; 10

6- Chl or o- | BTSRIaD YETes %o é(]iﬁf/sq%ﬁ Heg'fﬁlé’&gaéxﬁhlqr& A3 -gyano.

6- Cyano- | H pyrr - = i dir pe= 2 v, e aci d;
5- gl or o- | H%yr ?’g?%ﬁ%g%]ﬁ;é pf??@?ﬁg@&@%?ﬁ?%{}l‘d.ﬁc aci d;
5- Br ono- | H pyr r 6H@18r03t 8 ppyroloflB A e Ryrobnds dxeytbor ylaccacild;

5- Et hyny] - 1H pyrrol o] 2, 3-c] pyr.i di.ne- 2-carboxylic acid; 15

5- Cyano- | H pyrr ér@pm%@%{m?’%ﬁ@ﬂ@m@% a@@ribpéylgc%%;

5- Met hyl - | H pyr ¢ 137 P0h RB 2 rH i G i 5- Chl or o-
| H pyrrol of 2, 3- S]QE’??&“ i8J?{]Ei_aga_nggag%g@ﬁag@aig?ad&wﬁw%idg

6- Chl or o- | H pyr sdiethax B3 Bl pyrrdlali3iPeb PyddinbAxgarbhax yhc acid; and

6- Cyano- | H pyrrol o] 2, 3- k] i di,ne-2-carbaxyl.i.c acid. 20 The invention al so

provi des a conpgbfon%w&@oﬁﬁwadm%e@rbw1®aﬁdHo tx\x ~~ ~NZ~R3 R-3ZX- H O

Xl wherein R loro - 2. - erhasvideldined above for Formula (1)
P d;{? grefi-phfrolgl 0. ARy Redcidy

an R3 is -Coal k aryl etaryl. e 1 nvention al so provides the
novel conpound 4¢S)an(4 F2pyifrblop, Db yridineeecabdxiyiicmeid?, 5- di one, which may be

PR o, St S RS AR B L SSE R el o SO NN
5-Bromo-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid,
5-Ethynyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid,

15 5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Methyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Chloro-1 H-pyrrolo[2,3-b]pyndine-2-carboxylic acid,
6-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid; and
6-Cyano-1H-pyrrolo|2,3-b]pyridine-2-carboxylic acid.

20 The invention also provides a compound of formula (XIX):

R’ H P’;Zos
Mg NTOR

3‘)(: N

XIX
wherein R‘, Rl', X1, Xy, Xs, and X4 are as defined above for Formula (I) and
R? is -Coalkylaryl or -Coalkylhetaryl.
The invention also provides the novel compound 4(S)-(4-
25 fluorobenzyl)oxazolidine-2,5-dione, which may be prepared as described in the

Experimental section below,

EXPERIMENTAL
Materials & methods
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Col um chr omat ogr aphy was carried out on Si02 (40-63 nesh). LCMVMS data were
obt ai ned using a Waters Symmetry 3.5 C18 colum (2.1 x 30.0mm flowrate =
0. 8wb.fondspgt el uting with a (5% MeCN i n H20) - MeCN sol ution containing 0.1%
HCO2H over 6min and UV detection at 220nm G adient information: 0.0-1.2mn:
5 100% (5% MeCN in H20); 1.2-3.8min: ranp up to 10% (5% MeCN i n H20) - 90%

O P A PT AR B EAR thyng ro

spectra wemerabitanaedsl@gm VO3t ErR G yaine X 51 ozwownn ol xa30.Ghms Auwastei=n t he
positive ES). ion node. NVR spectr a were ac red at 27C on aVarlan

Mercury 408-810-Bib bt idh aé%érl\é{?ﬁ?lﬂgn He )rd‘é olytiop gorfaping@d “eaMx2 500
spectronet ?fcc?ﬁlﬁ'ix?e} Tﬁor 1 ﬁuﬁp&{\/g&mn%ﬁo (EII{I "8t ge%t B%M%tfbﬂt b o ‘ﬁ’ﬂﬁ? per for med

on a M cronass cone Vol tage npl oyi ng an el'ectrospray

i orFi sat i on 10@MI(6% MBCNha Howj t IZ¥E8m(1E$ar)1p upmo nMQS%\MbeNslnS%@)P%%odl ode
Array Detector (210-390nm, Xter %N 112@) gi 5 1 9x50mm col . ums, and a
mn 4]

nmobi | e Phad&e(d¥; %d\ﬂmlmhq%atép% (é(V‘AMe MpENGG- 10 TANE  Aci d

b oycl of 2. 3% P MEANES: o Bitn: i o o A SRCEP MO T Mass 7 e
Di chl or onetfane wott tdinedeMpRivirgopy @gurlospray ididation s&MéPm the @bblhlve

di met hyl am no) pyri di ne; DMF: N, N-Di net hyl f or mam de;
Di met hyl sulEDRiEmodpmNMR apecisa gress WH&W@%H@]YW@MW@W@O 4-

et car bodr PR, S dling s ARy oAt Al A R PY AR AGRERAL
Azabenzot r keg@IMHzy Masdditedied prificaticiamas patfarfedionrs Mﬁxahhsscmmﬁdmsp@ ate;

HOBt : | Hydr oxybenzot riazole; NMDP: Mass directed purification; MSO4:
Magnesi um 3{ih fCéPEl% voltaps 30%; epployingan slpspesnrayionisation e B thepesitive: RT:

Reten o0, E ST ion e, WAKAMDIR AR adBTbbiedor (RBMRBI SRRk by ) N N

N, N-tet urdnlum tetra aration”l

6- Met hyl - 58 tO@Wﬁ%SOm&ydlaﬂmlmemd@Qn@le FBiasd-2MMBCNer Théo Fm’fnhepmmpound was
pr epar ed accordl&% to the nmethod of Parker and Shive (J. Am Chem Soc.,
1947, 69, GV nkve fommisrAcidy (de DMSO): 2.6 (3H, s), -28 NC- 10003

Egl_ g 63[7M(+| H d ApBrebfifohs arfd Arohytht: ﬁQ)C: Br 8y cabont; BABLO:M 2 (ES) =
bicyclo(2,2,2)-1,4-diazaoctane; DBU:1,8-Diazabicyclo[5.4.0]undec-7-ene; DCM:
Dichloromethane; DIPEA: N,N-Diisopropylethylamine; DMAP: 4-(N,N-
dimethylamino)pyridine; DMF: N,N-Dimethylformamide; DMSO:

20 Dimethylsulfoxide; DMTMM: 4-(4,6-dimethoxy[1.3.5]triazin-2-yl)-4-
methylmorpholinium chloride hydrate; EDCL 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride; GP: Glycogen Phosphorylase; HATU: O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate; HOBt: 1-
Hydroxybenzotriazole,; MDP: Mass directed purification; MgSQO4: Magnesium sulfate;

25 PS: Polymer supported; rt: room temperature; RT: Retention time; THF:
Tetrahydrofuran, TBTU: O- (benzotriazol-1-yl) N, N, N’, N’ -tetramethyluronium

tetrafluoroborate

Preparation 1 : 6-Methyl-5-nitropyridin-2-ylamine

N0

l —
30 HNT N7 “Me

The title compound was prepared according to the method of Parker and Shive

(J. Am. Chem . Soc., 1947, 69, 63) as a brown powder. &y (d¢ DMSO): 2.6 (3H, s),
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H ' ; = 0.57mn. Preparation 2 6-Methyl-5-nitro-IHpyridin-2-one NOz O N
M 5 H The title conpound was prepared according to the nethod of
Bawnmgantear and Su (J Am Chem Soc, 1952, 74, 3828) as a brown powder. 8H
(dé DVBO: 2.62 (3H, s), 6.28 (1H, d, 9.94Hz), 8.10 (1H, d, 9.94Hz). 10
Preparation 3 2-Chloro-6-methyl-5-nitropyri dine / T/NOG&Z G N M A

A T S g e

t enper at ur &))", fRIF =5 7nkirn al | owed to cool to rt. The phosphorous oxychl oride
was 15 renmoved in vacuo and the residue poured into iced water (I OOr). The
m xture was quenched by addition of saturated sodi um bi carbonate sol ution,

then the agy §m,;rizxt6uMgt?§ Bird r@c%)q.ghmtdﬁeet hyl acetate (3 x 100nL). The

conbi ned organics were washed wth brine, dried (MgS™), filtered and
concentrated in vacuo to furnish the NOconpound as a brown solid. 6H
(CDC13): 2.86 (3H, s), 7.36 (1H, d, 5q ), 8.27 20 (IH, d, 8.32Hz).
Preparation 4 3-(2-Chloro-5-nitropy#ej+-§,y! ) - 2- oxopropionic acid ethyl

esker NOZ OC N Ct O To a soluthkon of pot assi um et hoxi de (134ny,

1.59mol ) in di eth ether 25 (5nL) and ethanol (1nl) added di ef hyI
oxal ate (218L, Hﬁﬁpryp?wdoW@ PrgiAred ersording torfle Fr@&md}“ﬁfﬁgmwanw

250m. 1 f°§n§25’%m @’W ed®5 & et oty RGO TRER stion

(2L, anhydy, @Qs)(uqngi BY4H L) 990 \HS, @@rﬁqued for 17h at rt. The mxture was
filtered on a sinter, washing with cold diethyl ether. The collected

precipitate was di ssol ved in gl acial acetic acid then evaporated to dryness
i nvacuo t (€ AN e e nd : wn powder. SH (CDC13): 1.40
0551 RS AR SRR g

N0,

l =
Cl N Me

A suspension of 6-methyl-5-nitro-1 H-pyridin-2-one (Preparation 2, 3.53g,
22.9mmol) in phosphorous oxychloride (20mL) was heated to 115°C (oil bath
temperature) for 3h then allowed to cool to rt. The phosphorous oxychloride was

15 removed in vacuo and the residue poured into iced water (100mL). The mixture was
quenched by addition of saturated sodium bicarbonate solution, then the aqueous
mixture was extracted with ethyl acetate (3 x 100mlL.). The combined organics were
washed with brine, dried (MgSQy), filtered and concentrated in vacuo to furnish the
title compound as a brown solid. &y (CDCls): 2.86 (3H, s), 7.36 (1H, d, 8.59Hz), 8.27

20 (1H, d, 8.32Hz).

Preparation 4 : 3-(2-Chloro-5-nitropyridin-6-yl)-2-oxopropionic acid ethyl ester

OE!t

To a solution of potassium ethoxide (134mg, 1.59mmol) in diethyl ether
25 (5SmL) and ethanol {1ml) was added diethyl oxalate (218uL, 1.59mmol) in one
portion and the resulting solution was stirred for 30min at rt. 2-Chloro-6-methyl-5-

nitropyridine (Preparation 3, 250mg, 1.45mmol) was added as a suspension in
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5 7.25Hz), 7.33 (1H, d, 8.59Hz), 7.37 (1H, s), 8.40 (1H d, 8.86Hz).
Preparation 5 : 5-Chloro-IH pyrrol o 3, 2-b] pyri di ne-2-carboxylic acid ethyl
estarioo@cN O H OBt To a sol ution of
3-(2-chloro-5-nitropyridin-6-yl)-2-oxopropionic acid ethyl 10" ester
(Preparation 4, 1.53g, 5.6muol) in THE (65nL) and et hanol (30nL) was added

sat ur at ed ni I . i - Bﬁ'%i on was
vi gor ousl yﬁfsé I r?@S‘a%’tamﬁg‘éﬁ%@&é‘?‘?‘%tﬁ%gg?‘(@%%md“mgﬁe

porti onw sevaafitieretila andinttr) mashvag whthadobbtdiathgbethere fThexcoflecte@pretipatateal | owed t o
cool prior to filtratiqn. through celite ug, and washed through with
war m THE TH@S Hisi‘ilﬁ?cgl'\/gggcwll@c‘ét&fn@é‘ﬁﬁw&e&@% fo Jramess dHVesa e g6 tﬁ% gi ve an
aqueous su i i Ll ter r b 3 i W th
vator o EonBfng el Bpoytl | €D PAIGE, S TATED. 4TS e s
adsor bed onfeHs), .33 18k, RBOHR)Y7i37i(¢H, )i &.40I(HSNd, 8cduHuynt ogr aphy el uting with
et hyl acetate/hexane (1:19) to give the title conpound as a white solid. 6H
(CD30D): 1.42 (3H, t, 7.03Hz), 4.42 (2H, q, 7.32Hz), 7.15 (1H, s), 20 7.30

$ o, P eiftentid 89 L Ehlora i iefiih 2 MbGidifd cakersiOfoi Wil e’ = -

acid d NOHOH25 To a stirr solytiqn ofo
5-chloro- I H pyrrol o[ 3, 2-b] pyri di nej|2- car ic acid ethyl ester
(Preparation 5, 151ng, 0.67nmol) i ol (deOrL) was added sodi um

hydr oxi de (0.35nL, 2M and the stirred sHlution was heated at 70C for 2h.
The reaction mxture was then allowed to.coal tort and.left .to ,sfand for
16h. The pH was TO&‘cﬁ"E’s‘P&d’f?ﬁlf’hg‘ifoéd@f“ﬂ’mfﬁ%‘lﬁ'ﬂ?‘ EQPTORIIS e(:laieﬁhéff t he
sojivents r j 26 (40 | - i L i spended in
o 5 914015595 K ¥anrod) it THE {63nT9lahd ctthdhb! Wk Spen !
dlolchl or oret ﬂger/\@#g%%aﬁ Ft ér egg’t r ougli?la Sl n{ﬁgr , 9a_§8 \I% %ggfggﬁ’d washing with
addi ti onal addeciaturgoebdieoes arfimenfunt tidpridascdutvas(3Gad ) add wiet daspinkiph waacet at e
(3 x 30m.) and dried to give the title c ound, as a White. sol.id. 6H
(CD3OD): 6.V&PrRusH| stgyed afrﬂﬁmemq,wdﬁf hs?e%_sﬁ@?w?waf( added partiogwisaind, 2 (ES)
=197 [ M- Hlehnidhe Wad h8484 Unde? rENGPRE 2h iR ajloive?] to cool prior Lo filtration
N-tert-Butyl oxycarbonyl-(S)-phenylal anine dinethylamde O
through a celite plug, and washed through with warm THF. The mixture was
15 concentrated under reduced pressure to give an aqueous suspension, which was
filtered through a sinter, washing with water. The wet solid was washed with
methanol and dried. The residue was adsorbed onto silica gel and purified via flash
chromatography eluting with ethyl acetate/hexane (1:19) to give the title compound as
a white solid. &y (CD;0D): 1.42 (3H, t, 7.03Hz), 4.42 (2H, q, 7.32Hz), 7.15 (1H, s),
20 7.30 (1H, d, 8.79Hz), 7.89 (1H, d, 8.35Hz); m/z (ES™) = 225.03 [M + H]"; RT =
3.32min.

Preparation 6 : 5-Chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid

CI ' Ny, \ 0
=
N
N OH
25 To a stirred solution of 5-chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid

ethyl ester (Preparation 5, 151mg, 0.67mmol) in ethanol (10mL) was added sodium
hydroxide (0.35mL, 2M) and the stirred solution was heated at 70°C for 2h. The

reaction mixture was then allowed to cool to rt and left to stand for 16h. The pH was
adjusted to 4 by addition of glacial acetic acid, the solvents removed in vacuo to give

30 a white solid, which was suspended in dichloromethane and filtered through a sinter,
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\' ~OYN~ "I( NM2 o0 c A solution of dinethylamne hydrochloride (1.45qg,
17.8mml ) in DMF (46mL) was cooled to -10C and triethyl anmine (2.7m,

19. ol pcwas added. N- 10 Boc- L- phenyl al anine (4.59g, 17.3mol, Aldrich)
and HOBt (3.49g, 26mmol) were then added and the reaction stirred for 5mn
before addition of EDCl (3.33g, 17.4mol). The reaction mxture was left to

stir for 16 i uentiaII
W th aqueoﬁ%sgsg Pvatﬁqaﬁﬁﬁ}%gﬁl}'ﬁ ‘E‘n"w R ?ﬁ{i/? t%éaﬁ@%%(@?ﬂﬁ@ loric aciyd
(2N, 2 x | exwe} (3 QBD&%)@R@M&toaglde thla@mle@t)m?dudcﬁas(d\@wmcﬁ@por ation in
vacuo gave the title conpound as a gal e owoil. 6H CDClgg 1.41 (9H,

s), 2.61, KXBYODE; 972@}1 sR.7d7-(2Hgd, @ﬂiZ)ni 8341183d, 311 Hay m/m(ELO) €167  br d),

7.18-7.29 r ration 8 :
2-(S)-Am né@l&, ﬁj%ﬁi? ﬁ&?%@'phenyl propi onam de hydrochloride 0 H2N "I KNve

HCls 2 20 To a solution of N-tert-butyloxycarbonyl-(S)-phenylalanine
di methyl am de (Preparation 7, 24.8g, 84nmol) in nethanol (50m) was added a

sol uti on offreparatiowf|:dy-exr- BEIYJPW&NbOTl)H (&) @&e@u@lanmmsne&wémﬁé m xture

stirred at rt for 3h. The resulting solutgon was concentrated in vacuo then
di ssolved in water (300nL). The 25 aqug¢ous|| sol ution was washed w th et hyl
acetate (3 x | OOnL) and conce W ccessive recrystallisations
wi th nmethanol (200nm) and a mxt f net ha 2 and -31 NC- 10003PCT tol uene

(1:1, 200nmL) gave the title corrpoun ess crystals. SH (D20) 2.75,
2.90 (6H, 2 x s), 3.18 (2H, m, 4.72 (1H, .28-7.45 (5H, m. Preparation

9 . Pyridin-4-ylcarbamc acid tert-butyl N NI IO ~ N-~G\ 5 H
Pyridin-4-ylcarbamc acid tert-butyl ester was prepared according to the
met hod of Spi vey stutain of ditheth@ragin€Chehochldrdlq 1464, 1 D&BOolXio e the title

conpound a%46mL) was cooled to -10°C and triethylamine (2.7mL, 19.4mmol) was added. N-

10 Boc-L-phenylalanine (4.59g, 17.3mmol, Aldrich) and HOBt (3.49¢g, 26mmol) were
then added and the reaction stirred for Smin before addition of EDCI (3.33g,
17.4mmol). The reaction mixture was left to stir for 16h then diluted with ethyl
acetate (400mL), washed sequentially with aqueous sodium hydroxide solution (2M,
2 x 100mL), hydrochloric acid (2N, 2 x 100mL), brine (250mL) and then dried

15 (MgSOy). Evaporation ir vacuo gave the title compound as a pale yellow oil. oy
(CDCl3): 1.41 (9H, s), 2.61, 2.85 (6H, 2s), 2.91-2.99 (2H, m), 4.83 (1H, m), 5.40 (1H,
brd), 7.18-7.29 (5H, m).

Preparation 8 : 2-(S)-Amino-N,N-dimethyl-3-phenylpropionamide hydrochloride

0
H N\)-(\ HCI
2 Y7 "NMe,

. T

To a solution of N-tert-butyloxycarbonyl-(S)-phenylalanine dimethylamide
(Preparation 7, 24.8g, 84mmol) in methanol (50mL) was added a solution of
hydrochloric acid (4N, in dioxane, 40mL) and the mixture stirred at rt for 3h. The
resulting solution was concentrated in vacuoe then dissolved in water (300mL). The
25 agqueous solution was washed with ethyl acetate (3 x 100mL) and concentrated again.

Successtve recrystallisations with methanol (200mL) and a mixture of methanol and
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a white crystalline solid. SH (CDC13): 1.52 (9H, s), 7.08 (1H, br s), 7.32
(2H, d), 8.43 (2H, d). 10, Preparation 10 : (3-Methyl pyridin-4-yl)carbamc
acigc-toesbebutyl ester N / NO- H (3-Methylpyri din-4-yl)carbamc acid
tert-butyl ester was prepared according to the nmethod of Hands et al.,
(Synthesis, 1996, 7, 877) to give the title conmpound as a 15 pale yellow

solid. SH é%l éGl %. %ﬁngﬂeﬁrQnﬂgc %C(Lg’l?‘fs%louﬁesi%rﬁsaﬁ &)(Dzz))%775( 1H, d),

8.27 (1H, eparat |

| H Pyrrol 0[..3)02(6131], RXId) . ne ¢, aay, Byl Hot) a8l 7etSH§H, et er  COPEt N H 20 A
solution of (3-nethylpyridin-4-yl)carbamc acid tert-butyl ester
(Preparation 10, 1.0g, 4.8mml) in anhydrous THE (1 On.) was cooled to -40C

and "t er't - iyl o) U, koot d R e BUQPE OPY Se. Theterper at ure

was rmaintain t hen tion of diethyl oxalate
(0.72m., 5.3mml) in THE (20rr1_)N addgd to the m xture. The reaction was
warnmed to 0C, 25 nmmaintained at tflji enpgr at for 2h, warned to rt and
stirred for 16h. Hydrochloric am was added and the reaction
heat ed under reflux for 90m n, concengrat ed in vacuo and adjusted to pH 8
W th saturated aqueous sodi um hydrogen carbonate solution. The m xture was
extracted with @ynyin-dobrdiami¢ acis 1¢rOty) esterdvastpgepapel aCordi@O®3heCT or gani ¢

solution drie @] e he title, conpound.

o0t (a6 Dvacyhod STy A, CHCBE Al ToroTel 3346) b€ didSghpbia 0P 001
IH d +

(1H- Pyr%ol 0%3\9%&((:?%%}?2%? ?fgld; %ﬁ?&?&f%gb%w) IS 056202 I)ampm%\?ue%f’s sodi um

hydr oxi de g@Hud).on (2.4nL, 2M 4.8mmvl) was added to a sol ution of

I I—Ii&yrrol o[ 3, 2-c] pyri di ne-2-carboxylic acid ethyl ester (Preparation 11,

Preparation 10 : (3-Methylpyridin-4-yl)carbamic acid tert-butyl ester
LA &
= N0
{3-Methylpyridin-4-yl)carbamic acid rerz-butyl ester was prepared according
to the method of Hands et al., (Synthesis, 1996, 7, 877) to give the title compound as a

15 pale yellow solid. 8y (CDCLy): 1.55 (9H, s), 2.22 (3H, 5), 6.52 (1H, s), 7.97 (1H, d),
8.27 (1H, s), 8.36 (1H, d).

Preparation 11 : 1H-Pyrrolo[3,2-c]pyridine-2-carboxylic acid ethyl ester

N™ =
| N CO,Et
Z N

H

20 A solution of (3-methylpyridin-4-yl)carbamic acid ferz-butyl ester
(Preparation 10, 1.0g, 4.8mmol) in anhydrous THF (10mL) was cooled to -40°C and
tert-butyl lithium (5.9mL, 10.1mmol) added dropwise. The temperature was
maintained at -40°C for 1h and then a solution of diethyl oxalate (0.72mlL, 5.3mmol)
in THF (20mL) was added to the mixture. The reaction was warmed to 0°C,

25 maintained at this temperature for 2h, warmed to rt and stirred for 16h. Hydrochloric
acid (2N, 40mL) was added and the reaction heated under reflux for 90min,
concentrated in vacuo and adjusted to pH 8 with saturated aqueous sodium hydrogen

carbonate solution. The mixture was extracted with ethy! acetate (3 x 100mL) and the
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0.76g, 4.0mol) in ethanol (40nL) and the m xture heated under reflux for 2h
before 10' being cool ed and concentrated in vacuo. The residue was

di ss@lyedct n a m ni mum anount of water, glacial acetic acid (InL) was added
and the solution cooled in a refrigerator for 3 days. The resultant
precipitate was collected by filtration washed w th ether and dried in

vacuo to glvethetltl ): 7.05
(ih"s) « Fobniciphigy gt SRR aRfcdgb R kO SRADE e Sinpb )
3-(3-N troraw(aﬁobms@)yh)ssqugmsm(:nﬂqu BZT AIBhYL38eEHEd), 825 NH,NQ NO2  To a
sol ution of potassiumethoxide (3.1 g, 36.2mml) in diethyl ether (70ni)
and et hanol8.95 (18w} minde$ ) andaiHonHit nospher e was added di et hyl oxal ate
(4.9, 20 36.2mol) and the reaction stirred at rt for 30m n. A solution of
4-met hyl -3- nitropyridine (5.0g, 36,2mol) in diethyl ether (20nL) was added
resyl ting ippepdi@tion 2RI B TioW[PRLd)pridihe-2-cdbokyliestipr eci pitate. The
reaction mixture was stirred at rt for 72h, then cooled to OC and filtered,
The solid was dissolved in water g acidified to pH 4 with acetic aci d
and the precipitate collected and{dri C§:Ne the 25 title conpound as a
red solid. 8H (d(, DVMsO: 1.27 (3 ,/) N4.25 (2H, q), 6.74 (IH, s), 8.34
(1H d), 8.43 (1H d), 8.98 (IH s); m'ﬁ (ES) = 239 [M+ H +. Preparation 14
i HPyrrol of 2, chﬁﬂeewgda'mﬁhga&ﬁfdla%esmhbﬁ (BGind, SVD%ISnBRSIG was added¥ea 10003 PCT
CEt NI NOH To a solution”of 3-(3-nitropyridi n-4-y| ) - 2- oxopr opi onic acid

et hyl est ersolufibn ep aHanyirmio[32-c1p@adigs-2athenpliy adid cltyheste! (Prm;wma THE

powael ( 7o0mre 1onambl < Pt TR Mt Rt andab Y R Eest T 1,

them filtengd td?ab%%d%ﬁdehﬁat%ﬂ@'n V‘&%ed‘hefré&idﬂé%s‘/ﬁﬁshlv*éatin ghilimaget ate (3 X
30nm). The conbl ned organic fractions were washed with brine (20nL), dried

(MySO™4) andnownteiivatar, gthiciah aweawwgldt(dn@)wsmﬂ@edtmﬂltbe saiommvdedam @ brown
;Olllzd ( 1aH (CQS %{6 tl rﬁ_ﬁ )&? lzf‘hfdgﬁultgntd'p?fe pltdte %)as collecgéd(byl_tliltraglén was h%g (1H, d),

w1th ether and dried in vacuo to give the title compound as a cream coloured solid. &y

(D.0): 7.05 (1H, s), 7.63 (1H, d), 8.08 (1H, d), 8.94 (1H, s).

15

Preparation 13 : 3-(3-Nitropyridin-4-yl)-2-oxopropionic acid ethyl ester
0

WOB
N = N 0(23
To a solution of potassium ethoxide (3.1g, 36.2mmol) in diethyl ether (70mL)
and ethanol (10mL}) under an argon atmosphere was added diethyl oxalate (4.9mL,
20 36.2mmol) and the reaction stirred at rt for 30min. A solution of 4-methyl-3-
nitropyridine (5.0g, 36.2mmol) in diethyl ether (20mL) was added resulting in the
immediate formation of a dark red precipitate. The reaction mixture was stirred at rt
for 72h, then cooled to 0°C and filtered. The solid was dissolved in water (500mL)
acidified to pH 4 with acetic acid and the precipitate collected and dried to give the
25 title compound as a red solid. dy (d¢ DMSQ): 1.27 (3H, t), 4.25 (2H, q), 6.74 (1H, s),
8.34 (1H, d), 8.43 (1H, d), 8.98 (1H, s); m/z (ES") =239 [M + H]".

Preparation 14 : 1H-Pyrrolo[2,3-c]pyridine-2-carboxylic acid ethyl ester
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Preparation 15 : 1H Pyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid OH N HO To
a solution of IHpyrrolo[2,3-c]pyridine-2-carboxylic acid ethyl ester

( Prepana@bton 14, 310ng, 1.6nmol) in ethanol (20nL) was added 2N sodi um 15
hydr oxi de solution (InL, 2.Omol) and the reaction m xture heated under
reflux for 1.5h then concentrated in vacuo. The residue was dissolved in

water (I OnL) and acidified with acetic acpg giving an i nmedi ate brown
precipitate. The solid was filtergd\ n ied to give the title compound as
a beige solid. 8H (D20): 7.11 (lIHNsS¥F~NT. (1H, d), 8.05 (1H, d), 8.85
(1H, s); mz (ES) = 163 [M+H +. 2G PrepHration 16 :

3- (2- Chl or o- 5- ni i di nedryl)-2- i oni ' . 0O CLI OD
N NG 7 Route A 1ol Al b pRiRRE R b hrsBiel RSP, o

di ethyl et hPf‘epa“Mb,@@@ﬂ%ﬁ Bﬁlﬂﬁholgin é2hinol (PUGET) 280 THHOOnd)msHddeE Was

added di ethyl oxalate 25 (Z.4ni, 1_.4% and the mxture stirred at rt for
0.5h. A solsaturated anmpnium eerde saletiandl0miyard spy ppwder{d0¢meol-tmmolmypl ) in

di et hyl et 20nL d i ' t k

ot b1 i ¢ at te e Pk PSS RS TR B oy ihche RO B BHa JaiB, 9 P07

and washed tiiohiph G@ththotl il Nadetatd (3ex 30rALYI Me: @nilindd gpedo fraoliod.werd4
NC- | 0003PCT The solid was dissolved in water (200nL) and acidified to pH 4
with aceti cvasbediwith brige (20mln), eneshdepPedngicongeatratef én ¥eupdo g€ thotitlect ed by

filtrati d dried [ t [ d S)., 5 M+ H'.
route B+ forkou 11 b aroTe A g B ORI PRI I Pub vl G ek . sron )
in 5 diethyds gxeldptse1 X A1239,8.89mmmpls). under an argon atnosphere was added
1, 8-di azabi cycﬁo[ 5.4. 0] undec- 7-ene (0.95nL, 6.4nol). The m xture was stirred

atl®t for 1.5h then diluted with t-butyl nethyl ether (40nL), water (30nl)
and acetic @gacid I - e o i¢ |ayer,was separafed, washed with water,
dried ( ws&fpﬁm&"gﬁaplﬁ 2?’38{0%93&%—@%@' 2‘??@0)?33&1’10{ nt danp red solid
residue was finally dried under 10 hi vacgum at 40-50C to give the title
compound. Preparation 17 : 5-Chlorg-lHp | o[ 2, 3-c] pyri di ne-2-carboxylic
acid ethyl ester N# N o
To a solution of 1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid ethyl ester
(Preparation 14, 310mg, 1.6mmol) in ethanol (20mL) was added 2N sodium
15 hydroxide solution (1mL, 2.0mmol) and the reaction mixture heated under reflux for
1.5h then concentrated in vacuo. The residue was dissolved in water (10mL) and
acidified with acetic acid giving an immediate brown precipitate. The solid was
filtered and dried to give the title compound as a beige solid. &y (D,0O): 7.11 (1H, s),
7.99 (1H, d), 8.05 (1H, d), 8.85 (1H, s); m/z (EST) = 163 [M + H]".
20

Preparation 16 : 3-(2-Chloro-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl ester

0

Cl
l = OEt

NP o)
Route A : To a solution of potassium ethoxide (1.46g, 17.4mmol) in diethyl ether
(80mL) and ethanol (10mL) under an argon atmosphere was added diethyl oxalate

25 (2.4mL, 17.4mmol) and the mixture stirred at rt for 0.5h. A solution of 2-chloro-4-
methyl-5-nitropyridine (3.0g, 17.4mmol) in diethyl ether (20mL) was added resulting
in the formation of a dark green precipitate. The reaction was stirred at rt for 15h,

cooled to 0°C, filtered and washed with cold diethyl ether to give a dark green solid.
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Cl ~ Okt NHO 3-(2-Chloro-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl
ester (Preparation is 16, 3.0g, 11.Omvol) was dissolved in ethanol (100nlL)
andndiHBop6ONL) . 1 ron powder (3.7g, 66.Omol) and saturated anmoni um chl ori de
solution (50n.) were added and the m xture heated under reflux for 2h. The
m xture was cooled, filtered through celite and washed several tines with

t hyl t i |
e y ace algx% (Sﬁg%% H%ﬁtﬂ'v%% @ﬁ%ﬁ(gp@@i alPRR4REE to %%Wﬁ'h Wediil abrditoe (

drie n vacuo to give the title conmpound
as a br own ghad dncoraiGid (rébpiddy.. The ddlid( 844 cdilpcted by filtfRien angyl dried A Sive i, s) |

7.70 (11-1 59 (1H, + = 225 [ M+ Preparation 1$ :
5- Chl (()ro |#|LWPFIE’PBT‘§(@/7C@} %ﬁéﬁzs@lrboxyl |E: ac.H]d o ol NNO H 25
Route A Tnie 8O Ut IS, Qlutroit bt ?5190*("&%1’9@5%1@0@196’(1‘@@ ,BSBrEm6Riboxyl i c

acid ethyl ester (Preparation 17 n et hanol (70nm) was
added sodi uliethylydrbis @23gol Uninoh Lﬁﬁemargmtnm@pmlay adged t he ni xture

heat ed under_refl ux n_vacuo a he solid
di ssol ved | nSdKEENc ﬂ‘ﬁérﬁ_ uﬁ%bﬁﬁ%ﬁi i W&“‘f}ﬁﬁ‘e\)ﬁ%h i F%U%(Q%d{ to give
the title %W@Hﬂ%n%ﬁlu@edhﬁmb&ai inéthtyhahewagmm 3;5atéJQ3bﬁmaE&Ichn%qbi@t ed by
filtration. 6H (CD30D) (IH s); mz (ES)
= 197 [ MrH(ImDRAiteergnic Ayen waaﬂegalﬁfedﬁwa%ﬂedmﬂmvatwdpwl (Mgﬁoamnldam ne
(Prepar atl on 10

6, ,.0.33 9 I DABCO
(0 a2g. 3. onmuREd Sasags e S el sptacria ity o WMt TR ) v s
stjgred VI gg%}pygclugmaﬂqocggg@%%gte%g hﬂ@é ufngr 15m n. The reaction m xture

was heated to 107C for 5h e reactlon m xture was allowed to cool to rt
and stirred for 16h. The volatiles were renoved under reduced pressure and

t he residu artifio ween, et h I 50m). The
| ayers wer gp'g e‘g,e a%%ﬁ%%%%&ﬁgi%felp &‘é‘é’ @‘%’Pﬁ a@@@rb’?ﬁgg‘i ate
(2x50mM.). The conbl ned organi cs veMe tracteg:w th aqueous NaCH (2M
3x70m.). The conbi ned aqueous extr%i dified to pH 4 by careful
addition of glacial acetic acid, th¥nsexifacted with ethyl acetate (3x60nl).

The conbi ned organics were washed with bfine (50m), dried (MyS™), filtered

and 3-(2-Chloro-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl ester (Preparation

15 16, 3.0g, 11.0mmol) was dissolved in ethanol (100mL) and THF (50mL). Iron
powder (3.7g, 66.0mmol) and saturated ammonium chloride solution (50mL) were
added and the mixture heated under reflux for 2h. The mixture was cooled, filtered
through celite and washed several times with ethyl acetate. The organic layers were
combined, washed with brine (100mL), dried (MgSOy4) and concentrated in vacuo to

20 give the title compound as a brown solid. 8y (CD;0D): 1.42 (3H, t), 4.44 (2H, q),
7.15 (1H, s), 7.70 (18, s), 8.59 (1H, s); m/z (ES™) = 225 [M + H]".

Preparation 18 : 5-Chloro-1H-pyrrolo[2,3-c]pyndine-2-carboxylic acid
C'WOH
Nz N o
25 Route A : To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
ethyl ester (Preparation 17, 1.78g, 7.9mmol) in ethanol (70mL) was added sodium
hydroxide solution (5.2mL, 2M, 10.3mmol) and the mixture heated under reflux for
2h. The solvent was removed in vacuo and the solid dissolved in water (150mL) and

acidified to pH 4 with acetic acid to give the title compound as a brown solid that was
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concentrated in vacuo to give the title conmpound as a brown solid.
RT=2.72mn, mz 15 (ES+) =197 [Mt H + Preparation 19 :

[ 1- (&)oob#et| uor obenzyl ) - 2- (4- hydr oxypi peridin-1-yl)-2- oxoethyl)carbam c
acid tert-butyl ester 1 1O O ~I\NINOH F 20 To a stirred solution of
Boc- 3- (4-f 1 uorophenyl)-(S)-al ani ne (10.0g, 35.3mmol ), 4-hydroxypi peridi ne

was added oro prtegfn FoTCR@RT THEUL P TF SR g MG

and the reactgopsstayred at rt for 16h. The solvent was renoved in vacuo
and the residue partitioned between water (150nL) and _et hyl acet ate (2 x

150mL) . 25 Ruwe Bonbi remiviugaed Colprctiosiopyiding-waammsd Preparationillfm hygr oxi de
iy
concent at dit 1 Toams RS ES I AILD Siihnol Bibcolo #4, bigsHHA) 0

el uing w tdﬂd%hﬂéﬂmxﬂ@@ét@teewm%gl (V@7riel) i iy BM@WMd%gc&oWﬁy el solid. mz

(ES) 367 + H'; RT = 3.28mn. -36 NC I0003PCT Preparation 20 :
2-(9) - _ Ani n gas(sad Wltb@rgmrf@hwr)lml le-rh@c@paxrymup@wwhwe; to Oy e dyatit | - one
hydr ochl ori

[1(S)-(4-fl TS"c?é‘HEﬂlj‘ “ée &S H@?ﬂfq“c_?&';?mu‘te‘i".‘ﬁ?‘}? %‘rﬂ??)fs oL "Lf‘a @‘%og‘{’% Y1y &Pbani ¢

acid tert- hyfwlesidRf refdﬁ&&ﬁﬂ%@shté)éhdjtﬁe rel‘ﬂeiuﬁ%art@l%ngdm&bv)seﬂ anyeidkanol (40n)
was added hydrochloric ac i n di oxane (24 Ommol ) and the

r eacti on mOP@mE) sd watet(S&MI)t T’lhgrlay@rs werp scpsatedband ﬁhagqmwvmaqt@d vacuo and

d and t t hyl t at

(579 oo 5\ Wit RRy (o RSB " FhS or{hiT trka O w S S RELE B R, TTEI St
Corrpound aSNﬂ)M’@EMeblﬂ)rﬁDj i The @Hl%r%@que&s@%tf@ct@&ef@a&dﬂﬁe(ﬂﬁo H43b%r 1.23
(0.5H m, 1.26-1.38 (1H m . 1. 42- 1.50 (0.5H m, 1.59-1.60 (0 5H ),

1 72-1. 82 (drgfulgdditipngd ghacial acgicsid, then eatracted gith syl ppeta (33608803 47 (I H,

3. 69-3. ’I;tg: %}ﬂgme:%drgg’mgsswg’re%Sasfled_' Wltmohne (5% Iﬁ, Zl‘led ((M!g_§04 ; ﬁltereg g 11 (2K,

: 7.14-7.
concentrated in vacuo to give the title compound as a brown solid. RT=2.72min, m/z

15 (ESHY =197 [M+H]

Preparation 19 : [1-(5)-(4-Fluorobenzyl)-2-(4-hydroxypiperidin-1-yl)-2-

oxoethyl]carbamic acid tert-butyl ester

i g

sl
Q

F

20 To a stirred solution of Boc-3-(4-fluorophenyl)-(S)-alanine (10.0g, 35.3mmol),
4-hydroxypiperidine hydrochloride (5.1g, 37.1mmol) and HOBt (7.2g, 52.9mmol) in
DMF (100mL), was added DIPEA (12.3mL, 70.6mmol) and after Smin, EDCI (7.4g,
38.8mmol) and the reaction stirred at rt for 16h. The solvent was removed in vacuo
and the residue partitioned between water (150mL) and ethyl acetate (2 x 150mL).

25 The combined organic fractions were washed with sodium hydroxide solution (2M,
50mL), hydrochloric acid (2N, 50mL), dried (MgSQ,) and concentrated in vacuo.
The product was chromatographed on silica gel eluting with ethyl acetate to give the
title compound as a white solid. m/z (ES") =367 [M + H]"; RT = 3.28min.
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Route B : To a solution of 4-hydroxypiperidine (40ng, O0.4mol) in anhydrous
15 THE (3nlL) under an argon atnosphere was added a solution of 4(S)-(4-

f | uecotwerrzyl ) oxazol i di ne- 2, 5-di one (Preparation 117, 100ng, 0.48mmol) in THE
(2mL) dropw se over 15min. The resulting m xture was stirred for 40h at rt
before renoval of the solvent in vacuo. The crude material was purified by
colum chr A S QRO AL ¢ Al t 1 Ho afford an
oil. The fr@jgﬁggmg)%% %\a@gc%lmsng’o \(/‘ggﬁgﬂr?a{lm hair}gfﬁ{(/dggn{(_ andd)irélsol ution of 4M
HCl i n di oxdipeor@0-13omd) hydwarhladided and stirring was continued for 15mi n. The
solvent was renoved in vacuo and thesmaterial partitioned between et hyl
acetate (5nL) and water (5nlL). T agueous l-ayer was concentrated in vacuo
to give the title conmpound. SH ( \@?\N 3736-7.29 (2H, m, 7.17-7.10 (2H,
in), 4.70 (IH t), 4.09-4.00 (0.5H, M, 3.91-3.74 25 (1.SH, in), 3.64-3.56
(0.5H, m, 3.43-3.31 (IH m, 3.26-3. 3H,%%), 2.89-2.80 (0.5H, in),
1.87-1.69 (1.5H, m, 1.56-1.36 (2H, .09-0.99 (0.5H, m. Preparation 21
. (3S, 2R) - 3- Ami no- 2- hydr oxy- 4- phenyl butyrgc acid nmethyl ester -37

NC- 10003PCT OH HZNOWe ~5 (3S, 2R)- 3- Am no- 2- hydr oxy- 4- phenyl butyric acid
met hyl est dRoutad : syrifdesdlrech aft{d 6F)didritporabening)-ddtHhydroafypiperidiasisyi@2- et al .,

Tet r ahed Letf.,. 1998, 39, = 4925) in three st f iall
e | able IPOEGDedstge Gk ety erieL U epRapnabanT A1 2L fngngs -

di chl oro | . " PR3 X aned: \ | H,
<(de) 2. 92%&@5’&)@@%@%&@ g’é%r% ;lm%&&;'%&( 3H %)s“j‘n,e?(z%?‘g%( ??H?S'g%l mo%) 2 U8
(5H, m. Pribpematoromi>2du stirred & 12 H)r-Br. Ahicrsolv2ntwy sl ierpvdd pherryb bod thei ¢ aci d

nmet hyl ester . OH N,, O O 3S, 23) - 3- Ami no- 2- hydr oxy-.4- phenyl butyric
Do o et ny resdtave ssebisdan e R ke TR e 4T SHRBE R 0. 19
(dichloro : Arval 18] 1 ol wBile 2. 61
(1H, dd), W?%Zaa(ﬁﬁéﬁsr}%‘tﬁwg %V§p‘(9rf{ﬁfl ]t%’r)d,ry%?s%g%ﬁ@ ggl,g‘:é’g?si‘z%{d(af%‘?'ﬁ%er s). 15
10 solid. 8y (D,0): 0.52-0.63 (0.5H, m), 1.12-1.23 (0.5H, m), 1.26-1.38 (1H, m), 1.42-
1.50 (0.5H, m), 1.59-1.69 (0.5H, m), 1.72-1.82 (1H, m), 2.61-2.71 (0.5H, m), 2.91-
3.15 (4H, m), 3.33-3.47 (1H, m), 3.69-3.78 (1H, m), 3.88-3.96 (1H, m), 4.60-4.72

(14, m), 7.02-7.11 (2H, m), 7.14-7.26 (2H, m).

Route B : To a solution of 4-hydroxypiperidine (40mg, 0.4mmol) in anhydrous

15 THF (3ml.) under an argon atmosphere was added a solution of 4(5)-(4-
fluorobenzyl)oxazolidine-2,5-dione (Preparation 117, 100mg, 0.48mmol) in THF
{2mL) dropwise over 15min. The resulting mixture was stirred for 40h at rt before
removal of the solvent in vacuo. The crude material was purified by column
chromatography (S10,, 9:1 dichloromethane/methanol) to afford an oil. The free

20 amine was dissolved in methanol (2mL) and a solution of 4M HC! in dioxane (0.3mL)
was added and stirnng was continued for 15min. The solvent was removed in vacuo
and the material partitioned between ethyl acetate (5SmL) and water (SmL). The
aqueous layer was concentrated in vacuo to give the title compound. 3y (CD;0D):
7.36-7.29 (2H, m), 7.17-7.10 (2H, m), 4.70 (1H, t), 4.09-4.00 (0.5H, m), 3.91-3.74

25 (1.5H, m), 3.64-3.56 (0.5H, m), 3.43-3.31 (1H, m), 3.26-3.07 (3H, m), 2.89-2.80
(0.5H, m), 1.87-1.69 (1.5H, m), 1.56-1.36 (2H, m), 1.09-0.99 (0.5H, m).

Preparation 21 : (35,2R)-3-Amino-2-hydroxy-4-phenylbutyric acid methyl ester
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Preparation 22 : C s-3,4-Di hydroxypyrrolidine-I-carboxylic acid benzyl ester
lg o OH N O OH A solution ofbenzyl -2, 5-di hydro-| H pyrrol e-|-carboxyl ate
(10NOgooo#©r3mmol ) in THE (200nL) was treated with osmiumtetroxide solution
(2.5%in tert-butanol, 20 5nL) and N nethyl norpholine (6.90g, 59. Omol) and
the reaction mxture stirred at rt under argon for 72h. Aqueous sodium
thiosul fate solution (10% 200m.) was @gded and the m xture stirred for a
further Ib and then concentrated impwaclio. oie resulting aqueous | ayer was
extracted with ethyl acetate (3 x 200iL) Jand the conbined organic |layers
washed wi th aqueous sodi umthiosul f at ution (10% 25 300nL) and
hydrochloric acid (IN, 300nmL). The or;ﬁ fraction was dried -38 NCI
0003PCT (MgSO4) and concentrated in va to give the title conpound as an
off-white solid. 6H (CDCL13): 2.67 (2H, br s), 3.38-3.45 (2H, nm), 3.63-3.67
(2H, in), 4.22- 43.26131 2+Aminp; 2-hgdroRy-gHengputyfic Bﬁdmemyl(estlelr way; nmz (ES') =
238 [ M+ H| r epar at,l on . G §- dr oxypyrr e ~ HN. |
\/OOH Pal |Sé{a‘?‘8 CS%TPH&AO?Q%WHB%E?SW%S%&“% Qe 81 ' Ll u{99(§n of
cis-3,4- d'i@YS');ﬁWﬂ%}érsfeﬁé RN @rmER [N MY Ailb1201(Br DRRTIOk y&SSIyRr epar at i on
22, 403ny, in ethanol (201.) and cycl ohexene (2nli) and the

m x§ ur e st|pheeﬂa1amcia]101mbm&hhhlmdmethaeﬂmxthhml B0 1); At(€EDG)E 210481 t hr ough

i1 trat e arth aaar) Hgdonaod anbDngds b b LhiThrbd T bhibd Fo! Fve t he
t|tIe corrpgﬁﬁd s a colourless oil. SH (d4 MeOH): 2.81 (2H, dd), 3.03 (2H,

, 4.07 ( . 15 Preparation 24 : 2-Brono-4-nethyl-5-nitropyridine Br
I\/E Nl / NO2 To a suspension of 2-hydroxy-4-mnet hyI 5-nitropyridine (1g,

6. Smml) in dich] oroeth s . added .a spl ut.i on. of hor us
oxybr om de Rrspagptiong1 M@Bﬁsﬁ faine%ﬂ i as%fpﬁaﬁepltepy'&mc agiddnet EQ&* l&8n i xt ur e
was heat ed under refl ux

HN., 4 O

10
(35,25)-3-Amino-2-hydroxy-4-phenylbutyric acid methyl ester was obtained

as a side product in Preparation 21. R; 0.19 (dichloromethane / methanol : 9./ 1); 8y
(CDCl3): 2.10 (2H, brs), 2.61 (1H, dd), 2.84 (1H, dd), 3.38 (1H, m), 3.78 (3H, s),
4.14 (1H, br s).

15
Preparation 22 : Cis-3,4-Dihydroxypyrrolidine-1-carboxylic acid benzy! ester

e

A solution of benzyl-2,5-dihydro-1H-pyrrole-1-carboxylate (10.0g, 49.3mmol)
in THF (200mL) was treated with osmium tetroxide solution (2.5% in tert-butanol,
20 SmL) and N-methylmorpholine (6.90g, 59.0mmol) and the reaction mixture stirred at
rt under argon for 72h. Aqueous sodium thiosulfate solution (10%, 200mL) was
added and the mixture stirred for a further 1h and then concentrated in vacuo. The
resulting aqueous layer was extracted with ethyl acetate (3 x 200mL) and the
combined organic layers washed with aqueous sodium thiosulfate solution (10%,

25 300mL) and hydrochloric acid (1N, 300mL). The organic fraction was dried
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20 for 4h, then cooled to rt and quenched with water (40m.). The |ayers were
separated and the aqueous |ayer extracted into dichloronethane (2 x 30ni).
TheNcowbiPfied organics were dried (MgSO4), concentrated in vacuo and

chromat ographed on silica gel eluting with dichloronmethane to give the
title conpound as a pale yellow solid. 8H (CDC13): 2.63 (3H, s), 7.52 (1H,
s), 8.96 (k§igS®),) arkbedicMAR& iOAcAPto give the title compound as an off-white solid.
3-(2-Brono-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl ester O CEt N
NO, -39 NCSLAODERGT2 63 (2H sl sit3. 88 3@b (Pdf a3 s3.aihd 67 2K uhg, 422-02¢,(2B4m3mmol ) in

di et hyl ether om.,) anol (I r .ap argon atnosphere was
added di et rMZ ngéo?’?gsg@,m)ézi‘?/%ﬁﬁgg})@%&ﬂfﬁéﬂreacti on stirred at rt for
15mn. A solution of 2-bronp-4- nmethyl -5 -nitropyri dine (Preparation 24,
4.8g9, 22.1mmol) in diethyl ether (20nL) 5 was added to the reaction mxture
gi Vi ng an iRmepakiative 23| :aCk-3p¢-Baliypirexapetrolithee reaction was allowed to stir at
rt for 6h, then cooled to OC and filtered,,0 give a black solid. The solid
was di ssolved in water (250m.) and aci/di~fied to pH 4 with acetic acid
resulting in formation of a red precijtate. The solid was coll ected and
dried to give the title conpound as a re@®solid. 8H (d6 DVBO): 1.16 (31-1,
t), 4.01 (2H, q 6,55 1 92,.(1H 296, (1H, »S) ., Preparation
)P 18{n6?1£—’8§g)8+_%1 4%2’11(% ;g _\«%ﬁé gvrat% aé&qdi tg a SglLlél%E' of c?s 3 E

26 : 5-Brom)-lI—I—ﬁ%‘?1 yri (04 acid ethyl” @ster Br OEt

NNO H RimdeoBpirrdRdite-satbdx9lic 8id benzyl ester (Preparation 22, 403mg,
3-(2-bronD-5-n|tropyr|d|n-4-y|g-z-oxoproplonlc acid 15 ethyl ester

( Pr epar at i on’rgmol iizghanal @2 and gyslonprenesdnl) anthdreanipieplredamd)  was
added sat ur } or,i i i . 570,
04 ot AR HEOF B B A Rt BT Dl RN L,

was filterqaglishivith gietieglol {(CARRY, rSleste 264 ensltingd wee cohibinedtdayl acet at e.
The solvent was renoved in vacuo and the renminder partitioned between
sat ur at ed sodcarRiefldr dgate to@ivedhotHarempaingtasgreolourieenel). &ndls dMeQi): acet at e
(3 x 150nl)

T ine r.gani ractions were dried (MgSO™4) and
concentr at &Sﬁﬁaggﬂgq}o&ﬁf?ﬁ {‘]hz(%‘%’tfpﬁ conpound as a brown solid. SH
(CD30D): 1.42 (31-1, t), 4.43 (21-1, q), 7.14 (1H s), 7.85 (1H, s), 8.58

15 Preparation 24 : 2-Bromo-4-methyl-5-nitropyridine

Br X Me

|
Nz
NO,

To a suspension of 2-hydroxy-4-methyl-5-nitropyridine (1g, 6.5mmol) in
dichloroethane (10mL) was added a solution of phosphorus oxybromide (2.8g,
9.7mmol) in dichloroethane (10mL). The reaction mixture was heated under reflux

20 for 4h, then cooled to rt and quenched with water (40ml.). The layers were separated
and the aqueous layer extracted into dichloromethane (2 x 30mL). The combined
organics were dried (MgSO), concentrated in vacuo and chromatographed on silica
gel eluting with dichloromethane to give the title compound as a pale yellow solid. 8y

(CDCly): 2.63 (3H, s), 7.52 (1H, s), 8.96 (1H, s).

Preparation 25 : 3-(2-Bromo-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl ester
0

= OFEt
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(1 H s); mz (ES) =269 [M+ H+. Route B: To a solution of
2-brono-4-nethyl -5-nitropyridine (Preparation 24, 25 5.7g, 26.3mmmol) in
di enbydoooxal ate (17.9nmL) under argon was added 1, 8-

di azabi cycl o[ 5, 4, O] undec-7-ene (4.5nL, 30.2mml) to give a dark red
precipitate. Reaction mxture was stirred at rt for 4.5h and concentrated

i n vacuo. Aceti . rgon and
heated to 60C. ﬁoﬁaﬁéoﬁ%m&%ﬁ%gﬂg‘? W&%ﬁ&%g@afnﬁdl }rlrl];(?l ggértttl%ons over a
peri od of |(h0mh}9a1tcﬁﬁh:iﬂod)(ﬂ(mﬂx)tm1d9r avasr g3 atheapiedle stas 8ddedf diethghoxalde r eacti on
m xture was_cooled . to rt a our.ed i nt er 30 ave a beige
pr)(;c:in t at d3-3 ’Fﬂe% 13 ?}P?’écrge&%?sc“f”éélﬁ?cgﬁrh \ﬁﬁé‘he‘g i}ﬁt Oagtbg?mo’ﬁhe solgl d
obt ai ned vaged) .sss.gﬂtebﬁ%alae o PP ARH 54,9 457 OO AN bRt Qonfp

NC- I 0003P ate oncentrated in vacuo to give the tit
conpound. e alfSiHo the ABEOtoY Mtxthﬂe—lgwlm' ar 1BmBQiierhladh mpapdsteofha7

5- B | H- | o 2, 3- di rb OHN/ N

s rom g elel2 el ol d s e ol e Bl B S LN
5-b | H t

o O R PhOL ) R G B RPN 4k epar ot on

under ref | weid featidg bhfoanatidrhefs 1edpeiditagd ekhei snhﬁacaaoollaami arelsdritdeto was
di ssolved in water (15nm) 10 and acidified with acetic acid resulting in

f or mati on cﬁweathﬁrtldmowp@enqmaa&eé solithedis @ PMS Qg - %@lfbél éd1dyHs 1} €33t i on and

d dt s a brown solid. SH (d DMVSO): 7.08 (1H,
S;I,l@ 9? ?Il(l\gﬁ ?QZ(ES% Mﬁ%@ﬁ az (ES) = 241 I[I\/Hr H| +. ( I(Drepara%ion 28 (

IH-PyrroIo[2 3- b]pyr|d| ne- 2-carboxylic acid COZH N 15 N H The title
conmpound was prepared according to the nethod of Romero and Mtchell (WO

91/ 09849) . Ieppration 2 2Hromo-1ikpialold. InflpyagipeiZaiaroxyby acidethvl RECA i xt ur e

of 2-chloro-3-nitropyridine (1. Ocm\éfﬁngmj«&t pot assi um car bonat e
| N
NAF~N o

H
Route A : To a solution of 3-(2-bromo-5-nitropyridin-4-yl}-2-oxopropionic acid
15 ethyl ester (Preparation 25, 3.38g, 10.7mmol) in THF (50mL) and ethanol (100mL)
was added saturated ammonium chloride solution (50mL) and iron powder (3.57g,
64.0mmol) and the reaction heated under reflux for 2h. The reaction mixture was
filtered through celite and washed several times with ethyl acetate. The solvent was
removed in vacuo and the remainder partitioned between saturated sodium hydrogen
20 carbonate solution (100mL) and ethy! acetate (3 x 150mL). The combined organic
fractions were dried (MgSO4) and concentrated in vacuo to give the title compound as
a brown solid. 8y (CD;0D): 1.42 (3H, 1), 4.43 (2H, q), 7.14 (1H, s), 7.85 (1H, s), 8.58
(1H, s); m/z (ES") =269 [M + H]".
Route B : To a solution of 2-bromo-4-methyl-5-nitropyridine (Preparation 24,
25 5.7g, 26.3mmol) in diethyl oxalate (17.9mL) under argon was added 1,8-
diazabicyclo[5,4,0Jundec-7-ene (4.5mL, 30.2mmol) to give a dark red precipitate,
Reaction mixture was stirred at rt for 4.5h and concentrated in vacuo. Acetic acid
(140mL) was added to the residue under argon and heated to 60°C. Iron (2.94g,
52.6mmol) was added in small portions over a period of 1h. he reaction mixture was
30 heated at 80°C for 4h. The reaction mixture was cooled to rt and poured into water
(300mL) which gave a beige precipitate. The precipitate was isolated and washed

with water. The solid obtained was dissolved in ethyl acetate (700ml) and filtered.
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(2.62g, 18.90mmol ), tetrakis(triphenyl phosphi ne)palladium (0.73g, 0.63muol)
and trinethyl boroxine (0.88nL, 6.30mvl) in 1,4-dioxane (2n) and water
(8mk)-1wascTheated to 110C (oil bath tenperature) for 6h and then stirred for
16h at rt. The 25 m xture was then filtered through a celite pad, washing
through with THE The filtrate was adsorbed onto silica gel in vacuo and

purified vig f I r,opat ogr i i e e/ hexanes
(3 7) to gi 0 VAR BaTRmARR Mt i e Sftmibind, S 0SS5 208 £ 50
s), 7.34 (I +@0),RB=263¢did, dd), 8.71 (1H, dd). -41 NC-I 0003PCT
Preparation 30 : 3-(3-Nitropyridin-2-yl)-2-oxopropionic acid ethyl ester

N2 OOEt O To a solution of potassium ethoxide (2.44g, 27.7muol) in

di ethyl et Wegfi{a%%% -aﬂér&ay.%%%ﬁogg@e.g@g@mg@cﬂ hylhegxal ate (3.79n,

27. 7mmol ) res Ing " 571n a ye 0 he reaction m xture was
stirred for 5mn prior to the addPw 2- et hyl - 3-ni tropyri di ne
(Preparation 29, 3.40g, 24.6nmmuvl) Wi on. The resulting red
suspension was stirred at rt, under afgoly, f& 20h. The mixture was

filtered, washed thoroughly with diethyl ether and dried. The red solid was
di ssol ved i n watSxdnandyddoeideisshutioe (Admls R0 2028 nmirb 1 wiay addbbditd iagnluabn gf aci al

G Ss0l vad | HorEaL b BRIl haTIP SR K i a ol 4PTaNEEsIPn Zong  hen
filtered a 1 t i i: n or ange
Lol i d S (LRpfEaT S ol BRMELY i fedk i i ithfe ATAMIAE: 2Bnen, Drates

8.43 (1H, ddy ].5B a6 tHehdonctahfratedGn Preparlheiresiduzlwas dissolved in water (15mL)

1H-Pyrrol o[ 3, 2-b] pyri dj ne-2-carboxylic acid. ethyl ester 'N Okt N O. H To a
sudpensi on %ﬂasmef%-dnw# BEyCiagicTe ﬁgyﬂls ORI iAdHP W REseipiiashy Thessotid,

Pr epar at i ; ). s sadded
E)al I gdi um Q?z}foel%%glgétecgg F\I/tgatté 'E(E:{grd Sari]?b @5{?%31‘5.(“39{9%8@%%5%”\?@519{*i on
m xt ure pl gdgMBOE7.080180saTPopHes)e8.60 (Y onen(Ba) a2t ¢asuHg . of 20- 30psi

for 12h with vigorous stirring. The reaction mxture was filtered through
celite, washing with ethyl acetate and the filtrate concentrated in vacuo

to ca. 20Mp Wt fion( 2P0 P WRR[RI4RE ARG RErboxylic acid

R
“ N

N
15 H

The title compound was prepared according to the method of Romero and
Mitchell (WO 91/09849).

Preparation 29 : 2-Methyl-3-nitropyridine

N0,

I

20 N/ Me

A mixture of 2-chloro-3-nitropyridine (1.00g, 6.30mmol), potassium carbonate
(2.62g, 18.90mmol), tetrakis(triphenylphosphine)palladium (0.73g, 0.63mmol) and
trimethy] boroxine (0.88mL, 6.30mmol) in 1,4-dioxane (2mL) and water (8mL) was
heated to 110°C (o1l bath temperature) for 6h and then stirred for 16h at rt. The
25 mixture was then filtered through a celite pad, washing through with THF. The
filtrate was adsorbed onto silica gel in vacuo and purified via flash column
chromatography eluting with ethyl acetate/hexanes (3:7) to give the title compound as

a yellow solid. 8y (CDCly): 2.86 (3H, s), 7.34 (1H, dd), 8.26 (1H, dd), 8.71 (1H, dd).
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m xture cooled to between OC and 5C. The precipitate that fornmed was
collected by filtration and dried to give the title conpound as a beige

sol Nd-108HctCDCl 3): 1.44 (3H, 25t), 4.45 (2H, q), 7.25 (1H, dd), 7.39 (IH,
s), 7.75 (1H, dd), 8.57 (1H, dd), 8.98 (1H, s). Preparation 32 :

1H Pyrrol o[ 3, 2- b] pyri di ne-2-carboxylic acid N OH N O H -42 NC 10003 PCT A

suspensi on 4 LN G St BrGREBNN G ARiIdsRE | ester
(Preparati oﬁfeg%%t%ﬁgﬂfg, k1 77r I ri nygque}(()ﬁgé@odli l?m hﬁ o>S<i de solution (2M

| OmL) was heated under reflux for H%g the resulting solution was allowed
to cool to rt. The pH was adjuste 4| by dition of glacial acetic acid.
Excess acetic acid 5 was renoved imN'v and the resulting suspension
cooled to OC and then left standing at rt d#or 16h. The resulting beige
precipitate was collected by filtration and, K dried tg .give the title
conpound as a belg@asaplipnol potagsiem siiseyde (7:448, ?(71ﬂ,nm§ 1%71_1@21@/1 egm dd), 7.79
(IH d), 8 HRRRA oxalate (3.79mL, 27.7mmol) resulti

6- Met hoxy- 2@87%’?‘%5%’@ %ﬂ%?"t‘?%}%yf? %?%@&@&tﬁ%&a S P P Tme)) Lesulting
suspensi on iafa y2Hohlsospenbione The xeacBemmixtogeywasdiimed (& g, priot & Swemol ) in 10%
v/ v aqueous dioxane (25nL) was added tetrakis(trjphenyl osphi ne)

pal | adi um (addgy of -m l'%'néPFRPWHE‘er{P renaratioy ééaﬁe‘gogs 3%{-6'11‘?s’|g?r1?1“b‘?‘}eor to the 15

addition of  tri OX | : ) } bonat e

(5. 360, 3 Bharly T IVAERARE utent s S R e o O "G hen
al | oned t o abobre was fiitersdy emshbdhhorbtughlly wathetiethy eftier @itjiedvaThackdedlidnd t he

m xture stirred vigorously far | . h. The m xture was filtered.through
celite, wasHiSRISOREGR A @R &GIWP“%{E@EHF'@?‘ o B bypddsien ?)gfgg%céal\ﬁ/ﬁ%msepar at ed
angnextract f : i ned organics
we?g washed&\?a'mﬁ%re ?%Exég%rer%@{egﬁ%gﬁf%g%)ﬁﬁ&g P%’[tg?%g[egggb adsor bed onto

si lica gel .dichipiohettznie omashied whithdsmec difiadiMgS0 Ormtdaberafplisred Sad2, et hyl
acetate / isohexane, 1:20) gave the title conpound as pal | | ow sol i d.
SH ( CDCL3) : congergrptadgp vagyo togivethe fifje compogndaas a@ﬂrengf)spﬁé-. 3@?<€f§ﬁ,ls)rdl)-40 25

Pr eparat | orygé: 4 3o M5! HRu1 A ) 560 445 25 VH, & RAP(APIAY © aci d ethyl

15 Preparation 31 : 1//-Pyrrolo[3,2-b]pyridine-2-carboxylic acid ethyl ester
N OEt
e
y N o

To a suspension of 3-(3-nitropyridin-2-yl)-2-oxopropionic acid ethyl ester
(Preparation 30, 1.00g, 4.20mmol) in ethanol (30mL, absolute) was added palladium
(10% on activated carbon, 447mg, 0.42mmol) and the reaction mixture placed under
20 an atmosphere of hydrogen at a pressure of 20-30psi for 12h with vigorous stirring.
The reaction mixture was filtered through celite, washing with ethyl acetate and the
filtrate concentrated in vacuo to ca. 20mL. Water (150mL) was added and the
mixture cooled to between 0°C and 5°C. The precipitate that formed was collected by
filtration and dried to give the title compound as a beige solid. 6y (CDCl;): 1.44 (3H,
25 1), 4.45 (24, q), 7.25 (1H, dd), 7.39 (1H, s), 7.75 (1H, dd), 8.57 (1H, dd), 8.98 (1H, s).

Preparation 32 : 1 H-Pyrrolo[3,2-b]pyridine-2-carboxylic acid
N OH
I
=
hl 0
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MO NOEt O To a stirred suspension of potassium ethoxide (0.55g,

6. 55mmol ) in diethyl ether (20nmL, anhydrous) and ethanol (4niL) was added

di etbyboooxal ate (894)iL, 6.55mml) and the reaction m xture was stirred for
30mn prior to the addition of 6- 30 nethoxy-2 -nethyl-3 -nitropyri dine
(Preparation 33, 1.0g, 5.95mmol) in diethyl ether -43 NC- 10003PCT (8nl).

The resulting re ' v kK E:ﬂi- b, F. AL 20h. The
m xture was fil t%ﬁ@s&?ﬁﬁﬁ@bﬁ(@ﬁ]}'@ﬁﬁgﬁﬁgﬁ or%%%ﬁﬁ%gﬁg%%?g{ﬁg%@%t her then
dried. The (Prgshracibn 31344 Netvniraklymn aquebus sodivmaydroxsledotuien $2Mut i on cool ed
to 0C. The recipitate was filtered, shed with cold water, and dried to
gi ve the ti}(qD )c‘b?E)Fﬁt?éWEl ugdergreluy rg}g‘ agﬁﬁ;xedr_esgpp% e en Waagli@ve(@p{’co?l)’ 4.07
(3H s), 4.3%( ; iti - i 4 acée .82 (1H,
). prepar abyonr e vas el 351 pF hadiidy B gleg geble . B ek et d

et hyl est erwadve@okkd ¥ leho bhdthEQeshiting siasqueivsicooledto 0°C and then left
3- (6-met hoxy- 3-ni tropyridin-2-yl)-2-oxopropionic acid gﬁ?h){J ester
( Pr epar at i ofarging EZTBE@ 16h. hBerrskiing Rergpprcpitae Waseplisetsd Ryililirgian and a5 added

saturated aguequs.a ,um chl ord de ;sol uti.gn el L, (346ny,
6. 18nmml ) i ‘%ﬁB %"&SH? ﬁhe Cﬁ‘HB"‘}néiaaétaib&%ﬁeﬁkg'u?é@/?s@@it 23‘%39@2&‘3‘?-3 | ux for
| h then fi I@gr,gg){;wn;igl(s;{, lgj,igl_dz (et dghrough a celite plug, washing w th hot

et hyl acetate. The filtrate was cool ed and washed with brine (20nL),
dried (MgS™), filtered and adsorbed onto silica gel in vacuo. Purification

U 8Pe. comporiaraBatal LTS RUEBRN oty BhRIaif 50 % 5T S o5 (B ey
4.41 (2H, q), 6.74 (1H d), 7.20 (1H ™ MN%B2 (IH d), 9.27 (1H s). 20

Preparation 36 : 5-Methoxy-|Hpyrrolo[ 8, 21b] pyridi ne-2-carboxylic acid MO
NOH'!~- NO HTo a solution of Meo

N Me
o o B0 Gl b § PR R REo PR 6920 acdeq 25
aqueous  sodj 1o AR 09EvA Agdestls dickithe B3I REasddbd fefr R AtBRedy? 70C for 3h

t hen
phosphine) palladium (1.50g, 1.3mmol) and the mixture stirred for 15min prior to the

15 addition of trimethylboroxine (1.81mL, 12.9mmol) and potassium carbonate (5.36g,
38.8mmol). The reaction mixture was heated under reflux for 6h then allowed to cool
to rt over 16h. Ethyl acetate (100mL) was added and the mixture stirred vigorously
for 1h. The mixture was filtered through celite, washing through with ethyl acetate.
The aqueous phase was separated and extracted with ethyl acetate (3 x 30mL) and the

20 combined organics were washed with brine (50mL}), dried (MgSQy,), filtered and
adsorbed onto silica gel. Purification via flash column chromatography (S10;, ethyl
acetate / isohexane, 1:20) gave the title compound as a pale yellow solid. 8y (CDCl5):
2.81 (3H, s), 4.01 (3H, s), 6.65 (1H, d), 8.26 (1H, d).

25 Preparation 34 : 3-(6-Methoxy-3-nitropyridin-2-y1)-2-oxopropionic acid ethyl ester
NO,
D@
= OEt
MeO N
8]

To a stirred suspension of potassium ethoxide (0.55g, 6.55mmol) in dicthyl
ether (20mL, anhydrous) and ethanol (4mL) was added diethyl oxalate (894pL,
6.55mmol) and the reaction mixture was stirred for 30min prior to the addition of 6-

30 methoxy-2-methyl-3-nitropyridine (Preparation 33, 1.0g, 5.95mmol) in diethyl ether
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cooled to rt. The solution was adjusted to pH 4 by addition of gl aci al
acetic acid and the solvents renoved under reduced pressure. Ethyl acetate
(20mt)voesTadded to the resulting oil and the m xture sonicated until a
fine suspension forned. The nother |iquor was decanted and the remaining
solid was washed with ethyl acetate and dried -44 NC- 10003 PCT in vacuo to

give the ti C - . r 3 (311, »s),
0 63 (1r, iy 3P RetnERedyROLRIGH PRATRIMER, ondSFaldlf I bon STHE
2- [ 2- ( 4- Metiooyp lvan filfercd; tiecetiti pabhaichodogtdy Wit detbplecthéd théd Gieds The To a
sol ution of 4-nethoxyphenacyl .brom de (5.78 25.2 | )0 (20n) was
added pot a§§é§ﬂ¥‘£ﬁ?ﬁé‘ﬁpﬁﬁ1&ﬁ¥‘?§? é@bwatmﬁﬁgql)m%ﬁmtl%t 0 Qct]ﬂgﬁ stirred at
rt for 18h. [ ' [ hane
(200mL) A B g e e e e et e ayer
ext sact ed V\astafbelgﬁblsolid th@DﬁJif)nEmmtla(w(5Hrrk))439r(éch);1617i4e(leod);an| CS were
washed wi th_sodi um @ I\ﬁ} , water (50nmL) and brine (50nL) and
dried (MySOA§7 (1HEis).t8: ﬂé’%d) 1@9‘??— é“mé)entratl on in vacuo gave an off white
solid. Trituration with diethyl ether followed by collection by filtration
gave the title conpound as a white solid. SH (CDC13): 3.86 (3H, s), 5.15
(2H, s), 7.P@paiitionds : SMethdk O {pdtiolof),2-bpahlinel 3-caibbix ylih) acid bayf eskdrowi ng
conpounds were synt hesi sed accorhgl g 1o Preparation 37 from potassium
pht hal i m de and the appropriate neo N O Preparati on R NWVR
381 F SH (d6 DVMsO): 5.25 (2H, d), 047, (1H, m, 7.85-8.06 (5H, m,
8.10-8.24 (1H, F nm 39 SH (d6 DWVSO): .2%_{ (2 s), 7.66 (214, d),
7.83-8.02 (4H, m, 8.10 (2H, d) G -45

10- To a suspension of 3-(6-methoxy-3-nitropyridin-2-yl)-2-oxopropionic acid

ethyl ester (Preparation 34, 276mg, 1.03mmol) in THF (12mL) and ethanol (SmL)

was added saturated aqueous ammonium chloride solution (SmL) and iron powder
(346mg, 6.18mmol) in one portion. The reaction mixture was heated under reflux for
1h then filtered whilst still hot through a celite plug, washing with hot ethyl acetate.
15 The filtrate was cooled and washed with brine (20mL), dried (MgSQOy), filtered and
adsorbed onto silica gel in vacuo. Purification via flash column chromatography
(8103, ethyl acetate/hexanes, 1:9) gave the title compound as a beige solid. &y
(CDCls): 1.40 (3H, t), 3.99 (3H, s), 4.41 (2H, q), 6.74 (1H, d), 7.20 (1H, m), 7.62 {1H,
d), 9.27 (1H, s).
20
Preparation 36 : 5-Methoxy-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid
MeO l N\ \ OH
= E{ o

To a solution of 5-methoxy-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid ethyl
ester (Preparation 35, 128mg, 0.58mmol) in ethanol (10mL, absolute) was added
25 aqueous sodium hydroxide (0.35mL, 2M) and the mixture heated to 70°C for 3h then
cooled to rt. The solution was adjusted to pH 4 by addition of glacial acetic acid and
the solvents removed under reduced pressure. Ethyl acetate (20mL) was added to the
resulting oil and the mixture sonicated until a fine suspension formed. The mother

liquor was decanted and the remaining solid was washed with ethyl acetate and dried
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NC- 10003 PCT 40 SH (d6 DMSO): 5.24 (21-1, s), 7.36-7.52 (2H, m, 7.84-8.02
(4H, m, 8.11-8.25 (2H, F M Preparation

41: 2chZeofresMet hoxyphenyl ) -[ 1, 3] di oxol an- 2-yl met hyl ] i soi ndol e-1, 3- dione o |
001/ ON O 5 2-[2-(4-Mthoxyphenyl)-2-oxoethyl]isoindol e-1, 3-di one
(Preparation 37, 6.35g, 21.5mvol) was suspended in toluene (50nL) and

t hyl I I I
St and ¢ Havpad G mrg e R PmoB Ay ERAS bl Sy i, &, (CRARDY: Jo2EID ) BPer
with a DeangSEGBkangp69ImEH HERCL (XM, dyi xture was allowed to cool to rt then

partitioned between ethyl acetate 10 (200nmL) and saturated aqueous sodi um
bi car bonat e sol ution (100rrL) The organic |ayer was washed with brine

(50nL), dri ?Ij (alygéqlﬂf_)ﬂ bt(grﬁgpwgggfgg}(gﬂﬁﬁ% &?g&@%%gyﬁged pressure, to

give the ti mpound s an o 3.66 (2H, t),
3.72 (3H 9), 3.87 (4H, m, 688\( d)0?332 (2H, d), 7.83 (41-1, m. 15

The foll owi ng conpounds were syn ng to Preparation 41 from
et hyl ene gl ycol and the appropri ate etone NR O Preparation R NWVR
42 F SH (d6 DMSO): 3.69-3.81 (2H, m), 3.85f 404(411 in), 7.15-7.30 (1H,

M), 57.32-7.49 F (2H, ), 7.74-7.96 (4H n) 43 SH (d6 DVBO): 3.62-3. 78
(21-1, m, 3.84- T8a%81u(t16iﬂ,ofﬂf)metﬁo>§%h€na@91 t(réimderos 7sg 754237111%1) BDNEBH, ) -46

8 9050 miowesaddel potbssiven phihalimide (3,00, 36.99mol) and the reaction'stiied

( A9mlpywasaddel potgssium phthalimide (5.00g, )
at rt for 18h. The reaction mixture was partitioned between dichloromethane (200mL)
and water (100mL). The layers were separated and the aqueous layer extracted with

10\; dichloromethane (3 x 50mL). The combined organics were washed with sodium

hydroxide (2ZM, SOmL), water (50mL) and brine (50mL) and dried (MgSQO,).
Filtration, then concentration in vacuo gave an off white solid. Trituration with
diethyl ether followed by collection by filtration gave the title compound as a white
solid. 8y (CDCIs): 3.86 (3H, s), 5.15 (2H, s), 7.09 (2H, d), 7.81-8.01 (4H, m), 8.05

15 (2, d).

The following compounds were synthesised according to Preparation 37

from potassium phthalimide and the appropriate a-bromoketone.
o} O

A,

0

Preparation | R NMR

38 F 5n (ds DMSO)- 5.25 (2H, d), 7.60-7.75
@ (1H, m), 7.85-8.06 (5H, m), 8.10-8.24 (1H,
F m)

39 81 (ds DMSO): 5.24 (2H, s), 7.66 (2H, d),

@ 7.83-8.02 (4H, m), 8.10 (2H, d)
Ci
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F(2H m,

[ 2- (4- Met hoxyphenyl ) -[ 1, 3] di oxol an- 2-yl ] met hyl am ne
2- [ 2c(idooMetrhoxyphenyl ) - [
(Preparation 41, 2.0g,

7.75-7.93 (41-1, m Preparation 45 :

1, 3] di oxol an-

O ONH2
3-dione 5

)
2-yl met hyl ]i soi ndol e- |,

5.90mmol ) and hydrazi ne hydrate (5nL) were conbined.

The stirred reaction mxture was heated under reflux for 48h then all owed
to cool tofrtypAquepus sodium hydroxi I )¢ 20n) were
added and the mxtufe sti rr"eil a EH_E %M§6) ?@4 (28] »}@ge;r}z% her
(20nL) was| added and|the bi pc m xt |rred v The

| ayers were separated and the Agueou Iayer was extract ed with diethyl

et her (3x201L), then|the conbi ned orgahic extracts were washed with brine
(20nm.). The ethereal sofution was passed through a filter paper then

evaporated to dryness in vacuo to give the title conpound as a yellow oil,
whi ch sol i dPfdpadation 41 a2{264-MBrb(EDSHB)-[1,3]dibRolaBR-ylbretg)l]is@ndde-d 3H, s),

3.97 (3H,
The foll ow

hydrazi ne hydrate and the correspondi ng

%ﬁ%

4.00 (2H,
onpounds were synt hesi sed according to Preparation 45

t), 4.21 (2H,

R NVR 46 F SH (CDC13): 1.31 (2H\ by
3.99-4.08 (2H, n), 7.00- a F 7.

1.23 (2H, br s), 2.89 (2H, s), 3 -3
7.33 7.33 (2H, m), 7,36-7.40 (2H,

(2H, s), 3.25 (2H, br s), 367378(
7.11-7.18 (2H,

5-Chl oro-| H pyrr

i Metatiop ke ShoubhBighf

7.04 (2H, d), 7.53 (2H, d). 15
from
hthalirride 0 O HZNR Preparation
(2H, s), 3.79-3.87 (2H, m,

.29 (1H, m 47 SH (CDCl13):

t),

8 (\IZH 3.99-4.10 (2H, m), 7.20-
~47 NQYI0D83PCT 48 SH (d6 DVBO): 2. 72
2Hr€)393406(2Hn’) aj~ F

llﬁq[abc&(ﬁmf épr(egar%(f%oXyphenyl ) -

1, 3] - di oxol gns2-M!| b W=8RgRnded in toluene (SOmL) and ethylene glycol (12mL)
added. p-Toluenesulfonic acid (300mg, 1.58mmol) was added and the resulting

10

15

mixture heated under reflux for 40h, removing water with a Dean-Stark trap. The

reaction mixture was allowed to cool to rt then partitioned between ethyl acetate

(200mL) and saturated aqueous sodium bicarbonate solution (100mL). The organic

layer was washed with brine (50mL), dried (MgSQy), filtered and concentrated under

reduced pressure, to give the title compound as an off-white solid. &y (d¢ DMSO):
3.66 (2H, 1), 3.72 (3H, s), 3.87 (4H, m), 6.88 (2H, d), 7.32 (2H, d), 7.83 (4H, m).

The following compounds were synthesised according to Preparation 41

from ethylene glycol and the appropriate ketone.

o) c’,ﬂo
Crp

O
Preparation | R NMR
42 . o 8y (ds DMSO): 3.69-3.81 (2H, m), 3.85-
@ 4.04 (4H, m), 7.15-7.30 (1H, m), 7.32-7.49
- (2H, m), 7.74-7.96 (4H, m)
43 8 (ds DMSO): 3.62-3.78 (2H, m), 3.84-

: Cl

3.99 (4H, m), 7.32-7.49 (4H, m), 7.74-7.94
(4H, m)
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Cl pO NN HOS5 To a solution of

[ 2- (4- met hoxyphenyl )-[ 1, 3] -di oxol an-2-yl ] met hyl ami ne (Preparation 45,
0. 1X¢gpoedec®6nmol ) in di chl oronet hane (5nmL) was added DI PEA (213L,
1.22mol ), 5-chloro-IH pyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid
(Preparation 18, 0.100g, O. 51rrrm|) and HCBT (0.076g, O. 56rrrm|) The
resul ting sx_f'r%hm s—stirred for—2 *g WEBP,J 3$L4 )bg@go[T was

added and stirring 10 was con ed fo g >S5une was
partitioned between ! dichlor o@ane (8 L}?f] ’V\?(; E};yé m: he llayers
separ at ed. | The aqueops phase WES™extra RM B ﬁ B thane (3x2(bm_)
then the cpbnbined organics were washed with brine (20m), dried (MgS™) ,
filtered ahd——concentrated i vacoo. — Recrystaltisation from

met hanol / di chl or omet hane gave the title conpound as an 15 orange solid. SH
(CDC13): 3. Bilepaditios)5 : R-84MRtIRkypHary ) 3 ]dio0Bar-2H]jnthylémEe (1H, t), 6.76
(1H, s), 6.89 (2H, d), 7.44 (2H, d), 7.57 (IH s), 8.68 (1H, s), 9.94 (1H,

br s). The follow ng corrpounds e synt h,e’\vsed according to Preparation 49
from 5-chl oro-1 H pyrrol o] 2, 3-c] py ﬂboxyl ic acid (Preparation 18)
andthe 20 approprlate am ne. M reparation Rmnz 50 Fmz
(ES) 394 [ M+ H] +; 349mn F -48 NC-lO BPCT 51 mz (ES) 392 [M +

; = 1.48
1 T ok 2 (%?9 N R AN L
hydsochl or i girepltatidd™1J D0gds. ¢Ornmo$)cdxﬂthyﬂfhz@1fe hydrate (SmL) were combmed The

(S)-2-tert-butoxycarbonyl am no- 3- pdvj“ di n- 3-yl propi oni¢c acid Onyg,
1. 88mol ) i sHrIdFeRqtiorimixivae was beatediprast FfluxrPhSihian 6%%\%%%@01 ot

Aqueous sodium hydroxide (2M, 10-15mL) and water (20mL) were added and the

mixture stirred until a solution was formed. Diethyl ether (20ml.) was added and the
biphasic mixture stirred vigorously for 16h. The layers were separated and the

10 aqueous layer was extracted with diethyl ether (3x20mL), then the combined organic
exiracts were washed with brine (20mL). The ethereal solution was passed through a
filter paper then evaporated to dryness in vacuo to give the title compound as a yellow
oil, which solidified on standing. &4 (CDCl3): 1.42 (2H, br s), 3.06 (2H, s), 3.97 (3H,
s), 4.00 (2H, t), 4.21 (2H, t), 7.04 (2H, d), 7.53 (2H, d).

15

The following compounds were synthesised according to Preparation 45

from hydrazine hydrate and the corresponding phthalimide.

F’\O
0]
sz—%R
Preparation | R NMR
46 . E oy (CDCI3): 1.31 (2H, brs), 2.87 (2H, s),

@ 3.79-3.87 (2H, m), 3.99-4.08 (2H, m), 7.00-
. 7.20 (2H, m), 7.23-7.29 (1H, m)

47 ‘ 81 (CDCLy): 1.23 (2H, br s), 2.89 (2H, s),

@\ 3.75-3.87 (2H, m), 3.99-4.10 (2H, m), 7.29-
o 7.33 (2H, m), 7.36-7.40 (2H, m)

- 47 -



(153ng, 1.88mmmol ), DIPEA (1.2nL, 6.57mmo1l) and TBTU (602ng, 1.88nol). The
reaction mxture was stirred at rt for 16h. The solvent was renoved in vacuo
and tbheocoosresi due di ssol ved in nethanol (20m). To this was added 4M
hydrochloric acid in 10 di oxane (20nL) and the reaction was stirred for 16h
at rt. The solvent was renoved in vacuo and the resi due was partitioned

bet ween wat g OOt —and erny1 acetate T agu was
evaporated to dﬂ?/ness)and t he-.regj due %gggﬁ 235;&1{515 §%§21[ﬁ¥

et hanol / et hoxyet hanol | (9: 1), te the % &) solli d.
SH (CD30D):| 2.99 (3H,|s), 3.063MFs),|sl3g-B@ mH7 ARZEEm) 53 (1K,
m, 15 4.87-4.94 (IH|m, 8.04-8.10 (IH m, 8.48-8.53 (IH m, 8.84-&90
(2H, m. reparation 54—
(S)-2-Am no-3-pyridin-3-yl-I-pyrrolidin-1-ylpropan-Il-one hydrochloride O
HCl . HZN NE) PRpaeationsed uimﬂbreflfpysmabim oRpyfidmél2-catb@8inak)d [2r4DVF (| Oml)
was added Dl PEA (817L, 4.

(S)-2-tert- baeBRyEReRdhyl. MW&OlﬂnﬁyﬂWﬂWlBﬁW%ropl onic -49 NC 10003 PCT
acid (500nmg, 1.88mml) and TBTU (663ny, Pﬁ{mol) The reaction was stirred
at rt for 72h. The solvent wasg.renoved iy vacug and the residue was

di ssolved in nethanol (15nL). Ty N vvﬂsg/l hydrochl oric acid in

di oxane (20nL) and the reactiorN red tifor 16h. The sol vent was
renoved in vacuo and the 5 residue wﬁs partiti oned bet ween water (100ni) and

ethyl acetate (2xlI OOrL). The aqueous |ayer was evaporated to dryness, to
giveSthe title colipoausidtias oﬁ[2g(r4emnthokapheﬁjf]) [ .ER3ioRptanP-@EmethPlan(ivkH, n)

5 115 17 ( tirerrangn 98 &) Ll Fisdmm) rpcigbignshins by Wos g4 LARER [ on' 55

() -2~ A no- gl . o 2%k a8 ARr S IMESid122: ofb L. OB Byglr ochl or i de 0

H2N, . N° To a stirred solutio di nmet hyl am ne hydrochl ori de
(0. 1539, 1 S(Prepdration 18DMF0QS HLY 1 mmas!) anidi DB @Hﬂé(gzwﬁmﬁlcﬁﬁrfﬂm tesulting

S)-2-tert-b bonyl.am no- 3- 0. 509,
b7l | Ackudionas sher oo RegrenERb b ) Siolradbrataditand stitings
stinfped at r\Fvaéc &fntii‘l@&i fof 18h 80k V €RE rédBSod HIRYEAvdspatififtdd 8Bveen

dichloromethane (30mL) and water (20mL) and the layers separated. The aqueous

phase was extracted with dichloromethane (3x20mL) then the combined organics
were washed with brine (20mL), dried (MgSQ,), filtered and concentrated in vacuo.
Recrystallisation from methanol/dichloromethane gave the title compound as an

15 orange solid. &y (CDCl): 3.81 (3H, s), 3.84-3.91 (4H, m), 4.05 (2H, m), 6.56 (1H, t),
6.76 (1H, s), 6.89 (2H, d), 7.44 (2H, d), 7.57 (1H, s), 8.68 (1H, s), 9.94 (1H, br s).

The following compounds were synthesised according to Preparation 49

from 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and the

20 appropriate amine.
S 5.0
N HZ R
N. =
N o
Preparation R m/z
50 m/z (EST) = 394 [M + H]"; RT = 3.49min
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the resi due was dissolved in nethanol (l1SnL), To this was added 4M

hydrochloric acid in dioxane (20nL) and the reaction stirred at rt for 16h.
The swolverdcTwas renoved in vacuo and the residue partitioned between water
(I OOnL) and ethyl 2 acetate (2xlI OOrL). The aqueous | ayer was evaporated to
dryness to give a solid, which was recrystallised fromethanol to give the

10. 9nmol ) and 2-am not 5- chl or of dine (1g, 7.8mvl) was added to a
solution of} iodine (2, 76g, 10. 9%ty i njethanol (50m ) and the reactiaon
m xture stirred at rtyfor 72h. The m xture was filtered, washed with

net hanol amdthgfiitrate Con(,enrraIEO Q.
partitioned bet %gen sat ur at ed-. C— 10%&@%?&5@ ?ﬁ[ftl on gdnrrﬂ) émd
p

DCM (2 x SOEU. The cpnbi ned o jics were dried (MySO4), concentrat ed i

title conpogmnd a pgte browr—sol T 7, GRS —=0s 74 atl
5- Chl oro- 3-| odoé;ri di n- 2-yl aniCI \ ~/ ﬁﬁaN é’iyﬁ“\?g fatm?g 4Gg,
D

vacuo and purified by} chronmat ogr&phy on silica gel eluting with DCMtc glve
the title conpound as|a beige solid. SH (CDC13): 4.95 (2H, br s), 7.84 (1H,
d), 7.98 (1H—d)-—5Preparationr57—
5-Chloro-1 H pyrrol of 2, 3-b] pyri di ne-2-carboxylic acid S, , GH\NI HO
Pyruvic aci dPn(e@:aﬂa'iiﬁh 5%; ZHpmininoasvV-ditadyt DparidialuyipRpicianiidehl or o- 3-

i odopyri d| n- m ne (Preparation 56, 500ng, 2.08nmpl), palladiumacetate 1
C (23nmy, mfffé@ﬂh}ormd DABCO ( 700ng, 6. 24mm|) in anhydrous DVF (20nl). The
reaction mxture was degassed with argon f 20m n, then heated to 110C for
16h. The sol vent was renoved in vagyupuandlt he resi due suspended in water (I
OnM) and acetic acid (5m) and then ftheré\ﬂj. The solid was dissolved in

Et OAc (50nl), extracted into 2N NaCH sol n (50ni 1) and the organic |ayer
di scarded. The aqueous 15 solution was acidified with concentrated HClL and
extracted into EtOAc (2 x 40ml). The conbi fed organi cs were dried (MgSO4)

and oncentr at ed cuo t ive the e .co .as ei ge .sol.i,d. SH
Cpabey 0 A Cr 0 e ookt P it e D psatop Ry D ylresonia acid
2t E;: et Y1 S{shyhCEB¥hRRE hTbRET1 Ghe) %@M&Hﬁ%&h%&ﬁ;&&e%ﬁ@e 20 acid
(153mg, 1.88mmol}), DIPEA (1.2mL, 6.57mmol) and TBTU (602mg, 1.88mol). The

reaction mixture was stirred at rt for 16h. The solvent was removed in vacuo and the

residue dissolved in methanol (20mL). To this was added 4M hydrochloric acid in
10 dioxane (20mL) and the reaction was stirred for 16h at rt. The solvent was removed

in vacuo and the residue was partitioned between water (100mL) and ethyl acetate

(2x100mL). The aqueous layer was evaporated to dryness and the residue

recrystallised from ethanol/ethoxyethanol (9:1), to give the title compound as a white

solid. &y (CD30DY): 2.99 (3H, s), 3.06 (3H, s), 3.35-3.42 (1H, m), 3.45-3.53 (1H, m),
15 4.87-4.94 (1H, m), 8.04-8.10 (1H, m), 8.48-8.53 (1H, m), 8.84-8.90 (2H, m).

Preparation 54 : (§)-2-Amino-3-pyridin-3-yl-1-pyrrolidin-1-ylpropan-1-one
hydrochloride

o)
HCI.HZN\:)L'\D
|
N.—'

20 To a solution of pyrrolidine (157uL, 1.88mmol) in DMF (10mL) was added
DIPEA (817uL, 4.69mmol), (S)-2-tert-butoxycarbonylamino-3-pyridin-3-ylpropionic
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Me3Si ) CO2Et N N H PdC12(PPh3)2 (0.026g, 0.037mmmol) and Cu(l)! (0.007g,
0.037mmol ) were added sequentially to

5- br @emododcpyrrol of 2, 3-c] pyri di ne-2-carboxylic acid ethyl ester
(Preparation 26, 0.100g, 0.370mml) under an argon atnosphere. 1, 4-Di oxane
25 (7nmL, anhydrous) followed by diisopropylam ne (0.063n, O0.45mvl) were
added and the Lrre 1 Xt W e i o] > (1] .

Tri met iyt si 19Tae0pbeeheT b 1B e oSt Rae B Passired e
resul ting mx§arR2hs tihe seldemiwistremorved 2dlacud el the aasiduenvasi dissohedwas
partitioned between water (50nL) and eth acetate (1 OOnl) and the |ayers

separ at ed. TRethagplébUBLhnES Biswias tdded 4M é{ﬁfﬁﬁm?ﬂ‘é%‘ﬂ‘}/ gn dioxanscmnd) eaksont ) .
The combi ne%g%&éﬂnf ﬁrg%‘%tg?%dr’]\%%ﬁ? 154 thzl{)%dé{?'&t (R pér)novefarih S9cus %1%1 thdNC |

0003PCT (My concentra I n vacuo. The residue was

di ssel ved i nretiige wad parfitiohcabrtmeerofatei @DDBLY ofd Biavieacanct 2ed0@dLprTie a silica
colum. Purification via flash colum chromatography (Si 02, dichloronethane
then 25% et hafueeisdpysr avas cvapnstes indiynesasie gavephe atlg spiponnghas agregrpil.abal 3) :

0-28 (9 ) ol { 3o 43 a2 Ghag B My S 5e o, ) 5 BB Y )

S5- Et hynyl - | Hmpwréoh ol 218; @), Ryri-giinetid; @pmses bl ¢11GhY seghyblestien) COP N/
NH To a stirred solution of the ester (Preparation 58, 0.123g) was added
tetra-n- | . butylammonium fluoride (1.OMin THF, 5%w H20, 0.47nL,

S 10t e r oaptoparedas® oo AR BeushnEng R ot o aBRodtlor, "t oo

(40nL) . The hwayshsorier € separated and the aqueous |ayer extracted with
ethyl acetate (2x20m.). d acial acetic acid was added to the conbi ned
organics until the col our changed Blr?h?mopi nk to 15 yellow, The sol ution was
washed with water (20mL), brine (209 tMen dried (MySO4), filtered and
concentrated in vacua. The residue was, di ssodRtdd i n nethanol and adsor bed
onto silica gel. Purification via flagholum chromat ography (Si 02, ethyl
acetate : isobexane, 1:1, v/v) gave t itle compound as a pale yell ow
powder. SH (CDCI3): 1.44 0(I3H, tt)di 3.08 (. 7.20 (1H, s),

1H s), 4.46 (2H, q% )
7.85 (1H, s), 8. gbo a stirred solution of dimethylamine hydrochloride (0.153g, 1.87mmol) in

DMF (8mL) was added DIPEA (2mL, 6.55mmol), (S)-2-tert-butoxycarbonylamino-3-

15 pyridin-2-ylpropionic acid (0.50g, 1.87mmol, Acros) and TBTU (0.60g, 1.87mmol).
The reaction mixture was stirred at rt for 16h. The solvent was removed in vacuo and
the residue was dissolved in methano! (15mL). To this was added 4M hydrochloric
acid in dioxane (20mL) and the reaction stirred at rt for 16h. The solvent was
removed in vacuo and the residue partitioned between water (100mL) and ethyl

2 acetate (2x100mL). The aqueous layer was evaporated to dryness to give a solid,
which was recrystallised from ethanol to give the title compound as a pale brown
solid. m/z (ES™) = 194.

Preparation 56 : 5-Chloro-3-iodopyridin-2-ylamine

Cl \l

o~

)5 N~ NH,

Silver sulfate (3.40g, 10.9mmol) and 2-amino-5-chloropyridine (1g, 7.8mmol)
was added to a solution of iodine (2.76g, 10.9mmol) in ethanol (50ml) and the
reaction mixture stirred at rt for 72h. The mixture was filtered, washed with methanol

and the filtrate concentrated in vacuo. The residue was partitioned between saturated
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20 (1H, s), 9.33 (1H, s). Preparation 60 :

5-Et hynyl -1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid COZH N/ N H To a
suspensiworrcof ester (Preparation 59, 0.065g, 0.30mmol) in ethanol 25 (6nl)
was added sodi um hydroxi de (2M aqueous, 1.5nL, 3.0Omol) and the reaction
m xture stirred at 50C for 3h. The m xture was aIIowed to cool to rt and

gl aci al r t I Thi s was
col | ected b?/ﬂ&éz??(? qktlt?ogﬁ(%grvr\%)cﬁﬂgb@glt@ﬁ%ﬂ? ?&éo& b‘? IE§ ?Igtdhrgfd et her
(20nmL). The (M)@S@L) \mscermtateddn iveehid @dgmné‘leﬂ fby ch:ohﬂaaoga;ummjmihmgcﬂ ewmnge
powder. mz (ES) = 187 [M + '

Preparati on wihl W@&W@WW%‘FW%‘P@ 333(15’]3‘@915?'6‘? @é@%ﬂb@%l@% l%i'ci)’d et hyl
ester N\ %AEIH’[H%HZ%; oI ution of

5- brono- | H pyrr yrldl ne-2-carboxylic acid ethyl 5 ester
(Preparation 26, O. 1609, 0 590mm|) in DM (anhydrous, 5nlL) was added zinc
(1) cyanide (0.041q, then tetrakis-tripbenyl phosphi ne pall adi um
(0). The re%@PF‘W“WiS& u-? gmﬁ@ le%@ﬁi%lé@ Bl %gﬂerﬁﬁfﬁ?’@éﬁ acky ough it for
10m n. The reaction mxture was hgated to refl,ux tenperature for 4.5h then
allowed to cool to rt. Water (30nL) Was] dded and the m xture extracted
wth ethyl acetate (2x50n). The 16 cu ¢d & ganics were washed wth brine
(30n.), dried (MgSO4), filtered and concéhtrated in vacuo. The resi due was

di ssolved in ethyl acetat orbdont ilica.ge r|f cation via
flash col um chr o#%t“élara&‘f}ﬁo 4? Iwagcagﬁ%qtéa‘m?&?g'ho }g é v/ v)
gave the titje p_f?@mm?wb@% m (ﬁ956 @ooﬁ 1.08%H3) ana@@rﬁabé t) 4.49
(2H, quartetle ’ 31 C@P ( , 97 (1H} s), 9.60 tE:lLtI‘EI br s);

m 2145 (ES) @3mee0. [lmnmqlq and IM:BEQ% @ngnﬁ 241F1€Wé)rlatai1bﬂf6‘25 DMF (20ml). The
5- Oyano-1H p%zrit:rt%n%lxture (\:)v]ag%gga(glsertliew%h graggg ?())(Iyi()'mm at%en heated 80121'6°c I}Iorl\i 6h.
The solvent was removed in vacuo and the residue suspended in water (10ml) and

acetic acid (5ml) and then filtered. The solid was dissolved in EtOAc¢ (50ml),

extracted into 2N NaOH solution (50ml) and the organic layer discarded. The aqueous
15 solution was acidified with concentrated HCI and extracted into EtOAc (2 x 40ml).
The combined organics were dried (MgSO;) and concentrated in vacuo to give the

title compound as a beige solid. 6y (CD;0D): 7.14 (1H, s), 8.14 (1H, d), 8.35 (1H, d).

Preparation 58 : 5-Trimethylsilylacetylene-1 H-pyrrolo[2,3-c]pyridine-2-carboxylic

Me,Si
x
I N CO,Et
N, .z N

PdC1,(PPh3), (0.026g, 0.037mmol) and Cu()l (0.007g, 0.037mmol) were

20 acid ethyl ester

added sequentially to 5-bromo-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid ethyl
ester (Preparation 26, 0.100g, 0.370mmol) under an argon atmosphere. 1,4-Dioxane
25 (7mL, anhydrous) followed by diisopropylamine (0.063mL, 0.45mmol) were added
and the stirred mixture was purged with argon for Smin. Trimethylsilylacetylene
(0.064ml., 0.45mmol) was added dropwise and the resulting mixture stirred at 1t for
24h. The reaction mixture was partitioned between water (50ml.) and ethyl acetate
(100mL) and the layers separated. The aqueous phase was extracted with ethyl

30 acetate (3x30mL). The combined organics were washed with brine (50mL), dried
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H To a stirred suspension of ester (Preparation 61, 0.266g, 1.24mvol) in 20
et hanol (6nL) and water (0.6nL) was added sodi um hydroxi de (0. 108g,

2. 72Redopsper The reaction m xture was heated to 50C for 24h then allowed to
cool tort. The reaction mxture was diluted with diethyl ether (30nm),
collected by filtration and washed with diethyl ether. The solid was washed

ih . . | o ot . !
oo gt MRS FIBRE SO e h D80 R D aisbGIR U VRS 7 o)
(2 12, DiS) y ﬁ liiﬂig(lﬂ.thn aﬁ)qunﬁg&ﬂcl(l&fd}meshl\lcgehﬁd g&lc\llééd gtgogésilic&%apam_r .aPitl@ﬁlcaGBn:

,4-Di e -5-ni tropyridi ne - irre
suspensi onyd‘Fa QasélIﬂ()BIP%ﬂ ghrepatRgranhy r‘S’(qlog‘W]iO&?‘Wég%@.tEﬁ@ﬁ?% Cg’kﬁ B?Fr%tF? in

di 11 d | Skt rd [ I i
(63305, ' 5. dxrein BT REC Y, RIS by [CBORRA 2 CRL RN R OB . B 1 o
of §rimethy)) pog ol ng 183 A8rls), 5586 @Mye), b.2andHpet §ssi um car bonate (22.64g, 5

164. Omol ). The reaction mxture was heated under reflux for 6h then all owed
to cool to rt over 16h. Ethyl acetate (200nL) was added and the m xture

stirred vigorously for, T 1.X £ . itLe,
washing thro rﬁﬁal\.ﬂt%ﬁ @;.t%%htygglé{]g—tpgh P {%E'CFWI Ae\?é'\?%r%g@lg\%%?%&ﬁ%&ms
added and attenpted separation ofxj] ayers resulted in a thick enulsion.
After renoval of all volatiles, ethy ya te (300nmL) was added and the
m xture filtered, giving rise to a biN ¥%tlure. The | ayers were
separated and t he aqueous phase was extractied with ethyl acetate (3 X
| OOrL). The conbi ned organics were washed with brine (100nL), dried (MySH),
filtered and conckng staresiolyionpfitks estadPrepanatiomds, @) 123gh wag pdded) tolsat i n
di chl or onet . i.fied Vi : F [ 1,02, ethyl
ace?%tte / r@@%@%@ﬁ%?b@%uﬁ@)& ItT g%g?%’gt% ’ t6 Pt7ﬁgﬁ@g%g§ﬁ$r%a‘g§{h§n or ange
oi | . 6H ( CDGbB)ionZmbfkdiafeiurfgd datk @thk(iddolosy., ARedZninlthe réiktio®w@y (1H, s).
Preparation 64 ; 3-(2-Methyl-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl
ester COEt pagitiqgedoetwesn eéwl geesae (RO apd wagtrddembin Ehhisxsraever®. 2629,
2.96mmol ) i ' I I d ' I
oxal ate (0. %Sgﬁtfeﬁéh%?ﬁ%@?}foésg%)gx@&%ﬁnﬁgﬁ&l ﬁceﬂﬁé (2\5@5mi§i. ei‘iiacgdl %Q%

acid was added to the combined organics until the colour changed from pink to

15 yellow. The solution was washed with water (20mL), brine (20mL) then dried
(MgS0y), filtered and concentrated in vacuo. The residue was dissolved in methanol
and adsorbed onto silica gel. Purification via flash column chromatography (SiO;,
ethyl acetate : isohexane, 1:1, v/v) gave the title compound as a pale yellow powder.
31 (CDCl3): 1.44 (3H, t), 3.08 (1H, s), 4.46 (2H, q), 7.20 (1H, s), 7.85 (1H, s), 8.89

20 (1H, s), 9.33 (1H, s).

Preparation 60 : 5-Ethynyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

R N
I N coH
N A~y
H

To a suspension of ester (Preparation 59, 0.065g, 0.30mmol) in ethanol
25 (6mL) was added sodium hydroxide (2M aqueous, 1.5mL, 3.0mmol) and the reaction
mixture stirred at 50°C for 3h. The mixture was allowed to cool to rt and glacial
acetic acid added, causing precipitation of a white solid. This was collected by
filtration, washed with water (20mL) and then diethyl ether (20mL). The solid was
air dried to give the title compound as a white powder. m/z (ES") = 187 [M + H]"; RT
30 = 1.85min.
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portion and the resulting solution stirred for 10mn at rt.

2,4-Dimethyl -5-nitropyri dine (Preparation 63, 0.400g, 2.63mvl) was added
as ansuspegasion in diethyl ether (1nL) / ethanol (1.5nlL) and stirring
continued for 16h at rt. The m xture was 25 filtered, washing with cold

di ethyl ether. The collected precipitate was dissolved in water and the pH
adjusted to 4 by the addition of glacial acetic acid. The resulting
precipitate was collected by filtration and air dried. The solid was

partitioned pileghvim @t N3 Cyasel Bt ricldololpaRtindaicarokPidhdid eyl éde | ayers
separated. The aqueous |ayer was extracted with ethyl acetate (3x20r.) and

t he conbi ned organi cs 30 washed W b |ne (50m), dried (MySH), filtered
and concentrated under reduced pres ur é%_rt he title conpound as a red
solid which required no further -54N-/ 03 purification. 6H (CDd 3):
1.40 (31-1, t), 440(2H q), 4.52 (2H, s)4 7.11 (1H, s), 9.25 (IH 5s).

cetor "oozer N /Tag wipons 5B Pvriol B e s tora b o 64

0.7489g, 2. 97&[@??{5}2%%‘&% 24,380 o u? @800EMBARY DME PiHkydAS, idPdaSlded at ed

aqueous anmoni u | ori de 1on (15n) and the suspension vigorously
stirred at rainc QII)cmyalpdﬂ\ﬂhM1(%1033@m01)2t41¢5mfs}m“‘h@lmmmomumé@ and the

m xture heat.ed under reflux f r 2h th al Io ol
filtration tHICdGRfIoR nushyTe &ay E@sseéirm’e?)t}ggh%aﬁgﬂ q}/\ﬁ??‘?{ I%Pm H’Et hanol .
The m xture MRS HON%RRE KAt ﬁgatéw%%ﬂﬁﬁ%ﬁﬁgatﬁ&fe%xswﬁtheh*’éx?lo(v%& kSLSO1 to 1t

partitioned between ethyl acetate (250nm.) and water (250nm.) and the | ayers
separ at ed. TWetea(fi{mol)swphmided aad thextixaoe adrewtetdhvﬁt eyl a;ctatea@sS()ﬁkEdih@ t hen

th nbi ned qr. i . i th brj I ,
1O S, BAEDL 5 L ESE MNP S AOTRshL BSEIERY) o
gel and puridgn8chtMied inhhash mrreﬁaa@@a@@@%l&e%u@%thﬁamte AR Gbed gngl ve _the

title conpound as a pale orange solid. 2 (3 t), 2.63 (3H,
s), 4.43 (2Hiha)gel. 7P111ﬂ”1c(a11lap vsz)ﬂash cabm(mﬂuom)lt,ogra@hgL[SlOlJ—d;th)sl)a,cetgteOB (1H, br

. 20 P 2 i i
il)\ C%ZHr Epag_p telxgr?e ?% V/V? gave the tltle cog%}l)glrlr? .':?s[aw ite lo%lir IB?{I(%%C?h C? lg é(%ll, lc acid
t), 4.49 (2H, quartet), 7.31 (1H, s), 8.09 (1H, s), 8.97 (1H, s}, 9.60 (1H, br s); m/z
15 (ES") =216 [M +H]"; RT = 3.03min.

Preparation 62 : 5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
N

x
SN
mCOZH
N._=

To a stirred suspension of ester (Preparation 61, 0.266g, 1.24mmol) in
20 ethanol (6mL}) and water (0.6mL) was added sodium hydroxide (0.108g, 2.72mmol).

IZ/

The reaction mixture was heated to 50°C for 24h then allowed to cool to rt. The
reaction mixture was diluted with diethyl ether (30mL), collected by filtration and
washed with diethyl ether. The solid was washed with aqueous acetic acid (2x50mL),
then diethyl ether. The solid was air-dried to give the title compound as a white solid.

25 S (dg DMSO): 7.22 (1H, s), 8.37 (1H, s), 8.88 (1H, s), 12.88 (1H, s).

Preparation 63 : 2,4-Dimethyl-5-nitropyridine

'\
N Z

NO,
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To a stirred solution of ester (Preparation 65, 117ng, 0.574mmol) in ethanol
(I On) was added aqueous sodi um hydroxide (2M 0.43nlL, 0.861nmol). The

r esuktiingsrsol uti on heated to 55C for 4h then allowed to cool to room
tenperature and 25 stirred for 17h. Excess gl acial acetic acid was added
then all volatiles were renoved under reduced pressure. The residue was

triturated with and t .4, . ﬁﬁgﬁ figLbtration,
washed with wat e\rAﬁ}t geth al rutsg&l S‘Sdf‘?hdem% t%f}ne lngg{&tjrﬁ vva(g‘lebﬂm MPg’t ed as a pale
yel  ow sol i di4.6rmol)ESicrader(1 1PMLY wb addddliesralis(@tphieny] Bidsphingigraiindiom 67

4- Met hoxypi per| i ne caJ.bo I|c acid . te t ester NC- 10003 PCT vyl
5 "6 nar PRl guinuse) ast i B roirdbmn prot © the addion of

4- hydr oxypi r 10.3mmmol ) in
DV (2571) &S@“@JSE&“C’;‘%&%&. R S Ao Tt

12. 5smol ) . Aftdemradi)r Thegeatbon @rtire, wasdicated undetirdBux fr(h. e gliwkdsamol ) was
added and t he esultl re sti for 48h. be re.bin .added to a

m xture of W&P W%ﬂ&er[}%h%g%’?‘fﬁte @5015‘ &4 P‘%&W’?‘ﬁ (gcet ate
(4x50m), Qéregstx Phor e 1RMxNRE v~%§tﬁ'it@1ceﬁsth1‘%§}hcé?fté Q@asﬁlngﬁﬁ:o]!)gﬁ%hdr yi ng

(MgS™) gave, er concentration, a resid red via flash
chr omat ogr aphlyy! a¢etatei’ dalydl 1, vé\t)h)Banc(é@(hnb)( Ww:added afd afterpted separatipn ofi t | e

commaind 5 8, SO AL R ARkl Sho g o 5
(ethyl acet g@@érﬂﬁr@ﬁﬁlddea/aﬁﬁ thd T BRGG AR, gl%mg VB L HpHARIcRERUAE N he

hydr ochl ori To a sol ution of
4- met hoxypi deyardwnmdepuamb@w thecaquedwh these whautnitaced tvath ethfrasptatedBixon

?741d|52>9<]éne %i)mmi t%ﬁ!@n 253’?%5%8’ eﬂrwlggg‘?‘g%/(qéﬁcgéo‘h%(%g)éht ration
in vacuo gameer@d]mﬁrdonwéutpdked/maewﬂﬁoﬂemﬂn 5i1 WAk BfssélVQPFL) . The aqueous

| ayer was washed wth ethyl acetate (2x30Onl) and concentrated to give the
title conpommla@nmdbwﬁrﬂh@amr@bdw flash @ MnfrDAGPmatbg8phy 25104, ¢thid acwye,/ 3. 13

2H 3.38 3.68 m | ) tion_6
§R) - Met hoxlm(waﬂ 57&’ Hg’)ﬂo gl&ﬁ'@&vﬁq eor%muadgm 9@5')599% b e DC: 65%0
(3H, s), 2.60 (3H, s), 7.12 (1H, s), 9.07 (1H, s).

Preparation 64 : 3-(2-Methyl-5-nitropyridin-4-y1)-2-oxopropionic acid ethyl ester

CO,Et
X
J 8]
Nz
NO,
20 To a solution of potassium ethoxide (0.262g, 2.96mmol}) in diethyl ether

(10mL) and ethano! (1mL) was added diethyl oxalate (0.404mL, 2.96mmol) in one
portion and the resulting solution stirred for 10min at rt. 2,4-Dimethyl-5-nitropyridine
(Preparation 63, 0.400g, 2.63mmol) was added as a suspension in diethyl ether
(ImL.) / ethanol (1.5mL) and stirring continued for 16h at rt. The mixture was

25 filtered, washing with cold diethy! ether. The collected precipitate was dissolved in
water and the pH adjusted to 4 by the addition of glacial acetic acid. The resulting
precipitate was collected by filtration and air dried. The solid was partitioned
between ethyl acetate (150ml.) and water (50mL) and the layers separated. The
aqueous layer was extracted with ethyl acetate (3x20mL) and the combined organics

30 washed with brine (50mL), dried (MgSQys), filtered and concentrated under reduced

pressure to give the title compound as a red solid which required no further
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25 (R)-3-Hydroxypyrrolidine-I-carboxylic acid tert-butyl ester
(Sigma-Aldrich) (1.04g, 5.55mml) was nethylated and purified in a simlar
way we./iheparation 67 using 60% sodi um hydri de di spersion (267ng, 6.68muol)
and nethyl iodide (0.5m, 8.06mol) in DMF (15n1). SH (CDC 3): 1.50 (9H,
s),1.94-2.02 (2H, m, 3.37 (3H, s), 3.38-3.58 (4H, m, 3.95 (1H m; RFO.47

(R~ 5 ot horBURFOTT T Jfa Bt IBRET Dot SERALY! 211 (H9), 925

(R) - 3- Met hoxypyky. ol i di ne-1-carboxylic acid tert-butyl ester (840ng, 5
4.17mmol ) was deprotected and purified in a simlar way to Preparation 68
usi ng net hanol I om_) and hydrochloric acid in 1,4-dioxane (4 M 5. 0m).
8H (D20): 2.12 ks 10-3.56 (8H, r%_ 4.20 (1H, m,. Preparation 71 :
(S) - 3- Met hoxlg’/mwatlpa } Mﬁhﬂok@pmolsa CIPéfﬂle@cR garbexlisracidsthylesieeo 10

(S)-3-Hydroxypyrrolidine-|-carboxylic.acid tert-butyl ester (Orega Chem cal
Conpany) (950ngy, 5.55mvol) was neth ated \ ndopyrified ina simlar way to
Preparati on 67 using 60% sodi um hydm Bsperél on (260ng, 6.50mmol) and

met hyl iodide (0.5n, 8.06mmol) in DVF (18nl "H NVR and Rrwere identical

to 15 the (R)- enantlorrer Preparation 72 : 3- Met hoxypyrro| idine
hydrochl ori de H- 1@ ¢ soljjign Pf\Fhe@%uvﬁtel\@f‘Fﬂﬂﬁﬁ% %Mﬁ%eg 9398’&‘?‘52) ’EHE aci d

tert-butyl din a
simlar \%l\ayqts"gﬁli‘p é‘gﬁg@?‘? oﬁpséﬁ]“ﬁglggr%d&e%e an&{)&@%ﬁ_ aﬁ@qﬁp‘a{%{% oric acid
in 1, 4-di oxagdutioh (Mmb) &nd the sui‘;behh&i%argdmlﬂy stiered af demrtonqmlwdbo(l 38g,

(R) - enantl oner, Pr ef)ar ation

4- ( 2- Ni t r obetreHeaal Pesided I?Rﬂlﬁi“fﬂ@\? red femixtue heatsd wedegeefhpx for 2b they pyt y|
estgf 0 X )afcwid tJ)\ICQ}}'BI’l%T & MAtion through a celite plug, and washed through with

warm methanol. The mixture was concentrated under reduced pressure, the residue
partitioned between ethyl acetate (250mL} and water (250mL) and the layers
separated. The aqueous phase was extracted with ethyl acetate (3x50mL)) then the
combined organics were washed with brine (100mL), dried (MgSQy,), filtered and

15 concentrated in vacuo. The residue was adsorbed onto silica gel and purified via
flash chromatography (Si0O;, ethyl acetate) to give the title compound as a pale orange
solid. &u (CDCls): 1.42 (3H, 1), 2.63 (3H, s5), 4.43 (2H, q), 7.10 (1H, s), 7.40 (1H, s),
8.81 (1H, s), 9.08 (1H, br s).

20 Preparation 66 : 5-Methyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

l N CO,H
N = N
H

To a stirred solution of ester (Preparation 65, 117mg, 0.574mmol) in ethanol
(10mL) was added aqueous sodium hydroxide (2M, 0.43mL, 0.861mmol}. The
resulting solution heated to 55°C for 4h then allowed to cool to room temperature and
25 stirred for 17h. Excess glacial acetic acid was added then all volatiles were removed
under reduced pressure. The residue was triturated with water and the resulting solid
collected by filtration, washed with water then air dried. The title compound was
isolated as a pale yellow solid. m/z (ES*) =177 [M + H]"; RT = 1.60min.

30 Preparation 67 : 4-Methoxypiperidine-1-carboxylic acid rert-butyl ester
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To a solution of 4-am nopiperidine-|-carboxylic acid tert-butyl ester

(400ng, 200mmol) in anhydrous dichl oronethane (14nl) under argon was added
-57 NCAdQGQ3PCT triethylam ne (340L, 2.4mml) and the solution cooled in an
ice bath. 2- N trophenyl sul fonyl chloride (443ng, 2. Omol) was added and the
reaction allowed to stir at rt for 16h. The crude sol ution was washed w th
wat er (2x301L) before renoving the solment in vacuo. The crude material was
purified by chronatography 5 using € tate/petroleun1ether (30-60% as
the eluent to give the title conpound a of f-white powder. 6H (d6 DMSO) :
8.43 (2H, m, 8.17 (1 H, s), 8.09 (2H, m, § 80-3.69 (2H, m, 3.31-3.23

(10 ™. 286 2. 68, L Gloufhy chirdd sbiubn 6 bhyarBhypiberifine i Hebciic Aciderk 17

4- [ Met hyl - (Zauﬁyltesmb@ﬁ’@;éeﬁhﬁmiyl@EMEw@]Smprasdddmid 6@arsbdayl hylndaci d
tert-butyl ter . n_ of . . L

15 (o ni 1} obanSETSLITBRSTA AL ST e D1 Ak esys for 208y methrliotide

esteg (Prep @%pm;?s%ﬁm&ﬁ%@adaéd %ﬁﬁml'e)suhlﬂgwgtu% stferd) foyash Bddathelm, caesi um
carbonate(a(o and t m xture stirred at rt for 40 mn.

| odonet hane a(dﬂédstq a &JmGrﬂnﬂWatvmdMedZ%)md tlhB. Fkixaamoe veth ethgldickiate 16h.

othyl acet at@<gIBhL ashing onleep bR hovh e Grigin LRl bind e pELEED ana
washed with Hfler é@ﬁ%%%on Ws?due(\@ﬂ@iir)fvas %ﬁ?ﬁbﬂlh AgsH &ﬁ’gﬁﬁtﬂgr E,or e being

dried (MgS The 2, solvent was renoved vacuo to give th

conmpound as (axlmegélomlhpbmﬂazne/héiddné cl61)tDIgB®)the Btléaorﬁﬁ@bndm)s acﬁﬂ@.&leés?dﬂl. & ,
4. 00 3.89 ,
T SAT 24 (DG 19043 ok { an. 758 (A RRCR (L otk o1 ke i 9!

benzenesul f [ red according to EXANPLE 182
Oﬁ?-ﬂ?# )t’r Ry o3 (Ethg%%?%ny anc PR3

from 4-[ net hyl ( dbenzen am noj pi peridine- | -carboxylic acid
tert-butyl ester (Preparation 74). 6H (d6-DVBO): 8.44 (2H, m, 8.13 (2H,
m, 4.20-7.07 (11- 1"0@? -58 NC- 10003 PCT329317(2H m, 3.03-2.90 (2H,
m, 2.77 (3H’re§yrat2) n4-lethouypingjiding hydroghlpgide oy

QO/

15 To a solution of 4-methoxypiperidine-1-carboxylic acid tert-butyl ester
(Preparation 67, 1.58g, 7.34mmol) in methanol (20mL) was added hydrochloric acid
in 1,4-dioxane (4M, 10mL) and the mixture stirred for 3h at rt. Concentration in vacuo
gave an oil which was redissolved in water (100mL). The aqueous layer was washed
with ethyl acetate (2x30mlL.) and concentrated to give the title compound as colourless

2" solid. 8y (D,0): 1.80, 2.14 (4H, 2m), 3.13 (2H, m), 3.38 (2H, m), 3.40 (3H, s), 3.68
(m, 1H).

Preparation 69 : (R)-3-Methoxypyrrolidine- 1 -carboxylic acid fert-butyl ester

O
Moo

25 (R)-3-Hydroxypyrrolidine-1-carboxylic acid fert-butyl ester (Sigma-Aldrich)
(1.04g, 5.55mmol) was methylated and purified in a similar way to Preparation 67
using 60% sodium hydride dispersion (267mg, 6.68mmol) and methy! iodide (0.5mL,
8.06mmol) in DMF (15ml). 8y (CDCl3): 1.50 (9H, 5),1.94-2.02 (2H, m), 3.37 (3H, s},
3.38-3.58 (4H, m), 3.95 (1H, m); Ry 0.47 (ethy! acetate/hexane : 1/1).
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. Preparation 76 : 5-Chloro-|H pyrrolo[2, 3-c]pyridine-2-carboxylic acid
(1-(S)-(4- 5
f | uoreh@Bayt) - 2- { 4- [ met hyl (2- ni t r obenzenesul f onyl ) am no] pi peri di n-1-yl }-2-
oxoethyl)amde s NL i NN\NO NO H O~ F Prepared according to EXAMPLE 231
from2-(S)-[(5-chloro-1Hpyrrol of 2, 3-
c] pyri di ne-2-car bonyl ) am no] - 3- (4-f | uor ophenyl ) - propi oni ¢ acid (EXAMPLE 230)
10 and N-net hyl -2-nitro-Npiperidin-4-yl-benzenesul fonam de hydrochl ori de
( Prepar at i orPréparationz70(:HR)-3-Methdx gfyrfdldidd hiydrochloeydar at i on 77 :
Thi onor pholine 1, 1-di oxide HN SO 15 To a solution of thionorpholine (1.0g,
9.69mmmol ) in acetic acid (11.5nl) oNe@dh toH (i ce bath) was added aqueous
hydr ogen peroxi de sol ution (30% w v, mL)* and the reaction heated to 100C
for 16h. The m xture was cool ed and solvent renoved . in v uo bef ore

tr : turati O]Ic’l of t H&)BMrdgsyRyrtoidmst radbpxyiigeidoenithuid esisF B¥0BI% ate. The d
o of i R AR Rl Sl i g o

Pi peri di ne- 4ngaakxyirnk) ae K drehyic REL AN Hiidxeehidavi sleml). BE(DHY: 2112( To a
cool ed sol ution of anhydrous nethanol (100nm) was added acetyl 25 chloride

(7.1m., 0. @bl )Tl)a31d1013k§é(§HL ovi R0 §kirmkd for 75min. Pi peri di ne- 4-carboxylic
acid (150ng, 1.16mml) was dissolved in the prepared solution (10nL) and the
reaction stirred for 16h. The solvent was renoved in vacuo to give the title

conpound  aspiepardtion DICH{SR3LMethS R yrrolidiel E&rboxylit 4didlidrt oMbyl ldhter - 59
NC- 10003PCT Preparation 79 : 2 (S - Car bam)yl pi peridi ne-1-carboxylic acid

tert-butyl ester N NHz ~ 0
y y >t0”u\f~\l:>-o
\

(5)-3-Hydroxypyrrolidine-1-carboxylic acid fert-butyl ester (Omega Chemical

10

Company) (950mg, 5.55mmol) was methylated and purified in a similar way to
Preparation 67 using 60% sodium hydride dispersion (260mg, 6.50mmol) and
methyl todide (0.5mL, 8.06mmol) in DMF (15ml). "H NMR and R; were identical to

15 the (R)-enantiomer.

Preparation 72 : (5)-3-Methoxypyrrolidine hydrochloride

Hf\D—o HCI
AN

(8)-3-Methoxypyrrolidine-1-carboxylic acid tert-butyl ester (720mg,
20 3.58mmol) was deprotected and purified in a similar way to Preparation 68 using
methanol (10mL) and hydrochloric acid in 1,4-dioxane (4 M, 5.0mL). 'H NMR and

Ry were identical to (R)-enantiomer.

Preparation 73 : 4-(2-Nitrobenzenesulfonylamino)piperidine-1-carboxylic acid tert-

25 butyl ester

To a solution of 4-aminopiperidine-1-carboxylic acid fert-butyl ester (400mg,

200mmol) in anhydrous dichloromethane (14mL) under argon was added
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To a solution of N Boc-L-pipecolinic acid (200ng, 0.87mmol) in DVF 5 (3.5nl)
was added TBTU (336ng, 1.0Smmol), ammoni um chloride (93ng, 1.74mmol) then
Dl PEAc(dB2%r 1.05mmol) and the reaction stirred for 16h. The m xture was
partitioned between ethyl acetate (2x30r1L) and water (30ni), and the

organi cs conbi ned before being washed with I M sodi um hydr oxi de (3x30rL) and

brine (3x3 The o n ); sgl vent renoved
in 10 \(/acu%%thél%n?{%gﬁﬁ‘t%e (I:nt)énjpoun gosﬂ%&wﬂqogégﬁgo 1%9613%‘1‘ ?86 DMBO): 7.23
(1H, s), 6. Wltroghé’lﬁylsﬁﬂfonﬂ &ﬁjrﬁie:‘m{{rﬁﬁil@hm wa’ﬁ aﬂ3ecﬁar7d4thélé‘ict16ﬂ all@wddt- 2. 90
(1H, br , 2.00 (1H, d), 63-1.47 n%’ 1.30-1.17 (2H,

&t

Pr epar atl on 8Gtir arEjor i be??@dﬂirh@ﬁ @J@tg:rrb\@g@was@e@ Wfdéxh%LbbﬁP@r :T)ﬂe NHﬁ |
15 0 Pi di t
o sohneon epox SR RRM byl AL HEe HERREGRE SIRATSRASMEOLARAYE, TP

conpound as @ihg @h¥l-asfthiehesdlcush et (6CBBEDRS thd. BuenBto/@ivé fhkliitlegompdudd- 3. 34

(1H, m, 3.00- 2. 96 1H,  br m), 231216(1H m, 1.97-1.81 (2H br m,
1.77-1.57 (3#,anmil-white powggre r(é«DMS@1843421(12mM& hotdfbtshS8H Gthar)  di ne-

tor - butol - 2R arig B b R Er m oS AP sty 5143y | 49 ove

(2m) was addeds)lqboompy gz}pe,t,j'uoxyet hane (168L, 1.79mmol) 25 foll owed by
pot assi um i odi de (25nm, 15mol ) and sodi um hydride (83.5nmy, 2.09mml) and

the reaction stirred at rt for 16h. SoI vent was renoved in vacuo and -60

NC- , 10003 P cru art tloned e en ethyl.ac e (LOn) and
et 43°(1 ot Prepitiogy £61 LB PRitorki SRS RRIARERe Rirtha B Py BPricon

(10m) then Rid r2e- bl(t;mlsm) bef ore bel ng dried (MySO4) and renoving the
solvent in vacuo. Purification by chromatogr aphy usi ng

di chl or onet hane/ met hanol (97:3) as the el ue t e the title conmpound as a
yellow oil. 6u (CDC13): 3.89-3.77 m, 2.57 (2H, m,
3.54-3.46 (1H, m, 3.43 (3H, s) }ﬂNS 3 193183(2H n,
1.60-1.46 (11 H, m. Preparatio - Me hoxyre:tzhoxy) pi peri di ne

hydrochloride HNO- O _~ 10 To a I ution of
4- ( 2- met hoxyet hoxy) - pi peri di ne- 1-carboxylic acid tert-butyl
To a solution of 4-(2-nitrobenzenesulfonylamino)piperidine-1-carboxylic acid

tert-butyl ester (Preparation 73) (400mg, 1.04mmol) in DMF (10mL) was added

15 caesium carbonate (507mg, 1.56mmol) and the mixture stirred at rt for 40 min.
Iodomethane (323ul, 5.19mmol) was added and the mixture stirred for 16h. Solvent
was removed in vacuo and the crude residue partitioned between ethyl acetate (20mL)
and water (20mL). The organic layer was separated and washed with 1M HCI
(2x20mL), water (20mL), then brine (2x20mL) before being dried (MgSO,). The

2. solvent was removed in vacuo to give the title compound as a yellow powder. &y (de
DMSOY): 8.43 (2H, m), 8.01 (2H, m), 4.00-3.89 (3H, m), 2.83-2.67 (SH, m), 1.54-1.43
(2H, m), 1.39 (9H, s), 1.34-1.24 (2H, m).

Preparation 75 : N-Methyl-2-nitro-N-piperidin-4-yl benzenesulfonamide

25
Prepared according to EXAMPLE 182 from 4-[methyl(2-

nitrobenzenesulfonyl)amino]piperidine-1-carboxylic acid tert-butyl ester

(Preparation 74). 8y (dg-DMSO): 8.4 (2H, m), 8.13 (2H, m), 4.20-7.07 (1H, m),
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ester (Preparation 81, 114ng, 0.44mmol) in nethanol (3nL) was added 4M HC
in dioxane (550L, 2.20mml) and the reaction stirred at rt for 16h. Sol vent
was ncemored i n vacuo and the crude residue dissolved in water (I OrL). The
aqueous 15 solution was extracted with ethyl acetate (2x | OnlL) then
concentrated in vacuo. Purification by trituration in ethyl acetate gave
the title c I ) 4 (1H,
M, 3.64 (2H qq(%ﬁs‘g‘sl?z?ﬁ@ %ﬁ éﬁg ﬁd{ o). 3.4 (gzgan)
1.93-1.83 (2h1) m. 20 Preparatlon 83

[ 1- (R) - (4- Fl uor obenzyl ) - 2- (4- hydr oxypi peridin-1-yl)-2-oxoethyl] carbamc
acid tert-butyl ester 0 >~oxN O | i F The title conpound was prepared
according top FMB’E 7763‘15 @Hior&qm%)%rm 330 ?n&hbl-@t&%&%l:hmﬁ'%l (Qj @pi ne and
4- hydroxyplper di . Preparation 84

2- (R - Ami no- Mmmbﬂo{;éh[emqthy)lmnmébtqzdnmifpnxj)swmdo}p;pmdm Yptopan-1 - one
hydrochl oride -61 NC: 10003PCT O HININS. HO OH / The title conpound was
prepared accBPEMNRYFPHICPr epar ation 20 from [1-(R)-
(4-fluorobenzyl)-2-(4-hydroxypi peridin-1- yI) 2- oxoe |] carbam c acid
tert-butyl ester (Preparategn 83). mz (ES+ [M H+. 5
Preparation 85 : 4-(N Benzyl - yl ﬁ\({ﬁg pi I’\\dl e-|-carboxylic acid
tert-butyl ester ~N' '0 To & e ¢ ziylorrmotlyl am ne (648L,
5.02mmol ) and 1-tert 10 but oxycarbonygl - 2 ridone (500nmg, 2.51mml) in THE
(8m) was added sodium triacetoxyborohyd {798ngy, 3.76mmmol ) followed by
acetic acid (144L, 2.51 mmol) and the reaction stirred at rt for 40h.

Sol vent was renovagpdred ¥@eHin@HIEXAMPLE 231 from 2-(S)-{(5-chloro-1H-pyrrolo[2,3-
¢Ipyridine-2-carbonyl)amino}-3-(4-fluorophenyl)-propionic acid (EXAMPLE 230)

10 and N-methyl-2-nitro-N-piperidin-4-yl-benzenesulfonamide hydrochloride
(Preparation 75). m/z (ES™) = 643.36 [M+ H]".

Preparation 77 : Thiomorpholine 1,1-dioxide
/°—\ 0O
N 0
15 To a solution of thiomorpholine (1.0g, 9.69mmol) in acetic acid (11.5mL)
cooled to 0°C (ice bath) was added aqueous hydrogen peroxide solution (30% w/v,
4mL) and the reaction heated to 100°C for 16h. The mixture was cooled and solvent
removed in vacuo before trituration of the residue with methanol gave a white
precipitate. The solid was filtered and washed with methanol to give the title
20 compound as an off-white powder. m/z (ES") = 136.06 [M + H]".

Preparation 78 : Piperidine-4-carboxylic acid methyl ester hydrochloride

0 .HCI
(O
0

To a cooled solution of anhydrous methanol (100mL) was added acetyl
25 chloride (7.1mL, 0.1mol) and the solution stirred for 75min. Piperidine-4-carboxylic
acid (150mg, 1.16mmol) was dissolved in the prepared solution (10mL) and the
reaction stirred for 16h. The solvent was removed in vacuo to give the title compound
as its hydrochloride salt. m/z (ES") = 144.12 [M + H]".
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the residue partitioned between ethyl acetate (15nL) and water (15nL). The
organic |layer was washed with sodi um bi carbonate solution (2xl5nL) then
brinec(2x2or), 15 dried (MgSH4) and the sol vent renoved in vacuo. The crude
material was purified by chromatography using ethyl acetate/petrol eum ether
(2:1) as the eluent to give the title conpound as yellowoil. mz (ES) =
305.32 [M+ H'. Preparation 86 : 4-Mthyl am nopi peridi ne-1-carboxylic acid
tert-butyl ester 0 | } -~N20 H The title conpound was prepared

accordi ng t dPriepepaioat1902-283-Earbamoyl-piperidine-1-carboxylic acid tert-butyl ester

4- (benzyl met hyl am no) pi peri di ne-|-carboxylic acid tert-butyl ester
(Preparation 85). SH (CD30D): 4. 13-4 (2H, m, 2.90-2.76 (2H, br m,
2.63-2.53 (1H, m, 2.40 (3H, s), 2.97-U87yg2H, M, 1.49 (9H, s), 1.27-1.16
(2H, nm). 25 Preparation 87 : Benzyl metfyl qf et ahydropyran-4-yl)anine -62
NC- 10003 PCT O N The title conmpound S [orepared according to Preparation
85 from N-benzyl net hyl am ne and t et Pah 0- 4H- pyran-4-one. Purification of
the crude material by chromatography g di chl or onet hane/ net hanol (98: 2)
as the eluent 5 gave the title conmpound as a yellow oil. SH (CD30D):
7.50-7.40 (5H, mTo #s@8tigiRbf N-Boc; Lpip@elir(i@ btid §390n3g, 4B 73nmol) (RBMidd) ,
3.23-3.14 (14, , 2.5 2.03-1.97 (2H, , 1.89-1.76 (2H, m.

Pr epar at i on (éém.rﬂ)msmﬁfliﬁ igﬁéﬁééﬁﬁsyfgﬁna’% 5“Bm°ﬁg?“i‘19%lf’88?l%9(§tn?ﬁje o N10 H
The title c R C [ - af

benzyl net hyﬁﬁ%gmg‘%o%yr ang%fi)}}?) g’r‘#%e Eibatrngp}g% %?%%%%de% &%}gn;rrr%et erial was
di ssol ved i nmi@irsanspaditénad Bewegtn ethylodcethM (B&B0mhh) atdwiten@dndddad e opw se
to form a precipitate. The product was filtered and washed with ether to

gi ve the ti tqrganics combined before being washed with 1M sodium hydroxide (3x30mL) and
brine (3x30mL). The organic solution was dried (MgSQO4) and solvent removed in
10 vacuo to give the title compound as a white solid. 8y (dg DMSOY): 7.23 (1H, s), 6.97
(1H, s), 4.56-4.39 (1H, br m), 3.43-3.74 (1H, d), 3.14-2.90 (1H, br m), 2.09-2.00 (1H,

d), 1.63-1.47 (3H, m), 1.30-1.17 (2H, m).

Preparation 80 : (5)-Piperidine-2-carboxylic acid amide hydrochloride

H
(o]

Piperidine-2-carboxylic acid amide was prepared according to the method of
Johnson et.al., (J. Med. Chem., 1986, 29, 2100-2104) to give the title compound as an
off-white solid. dy (CD;OD): 3.87-3.75 (1H, m), 3.43-3.34 (1H, m), 3.09-2.96 (1H,
brm), 2.31-2.16 (1H, m), 1.97-1.81 (2H, br m), 1.77-1.57 (3H, br m).

15

20
Preparation 81 : 4-(2-Methoxyethoxy)piperidine-1-carboxylic acid tert-butyl ester

O,

To a solution of tert-butyl-4-hydroxy-1-piperidine carboxylate (300mg,
1.49mmol) in DMF (2mL) was added 1-bromo-2-methoxyethane (168uL, 1.79mmol)
25 followed by potassium iodide (25mg, 0.15mmol) and sodium hydride (83.5mg,

2.09mmol) and the reaction stirred at rt for 16h. Solvent was removed in vacuo and
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15 conpound as the hydrochloride salt as a white crystalline solid. SH
(CD3OD): 4.11- 4.00 (2H, m, 3.53-3.43 (2H, m, 3.37-3.27 (IH, m, 2.74 (3H,
s), Rclde2c®3 (2H, m, 1.74-1.60 (2H, n). Preparation 89 : |

- Benzyl pi peridin-4-yl-dinmethylamne Nv 20 \/~N To a solution of

4- am no-| - benzyl pi peri dine (536L, 2.63mmol) in formc acid (8.5nL) at 0OC
was added f ! 9 i a to
reflux for %Lmﬁégﬁggﬁﬁaﬁgiﬁb&é%v%?{eﬁ e\?ha‘g l%é t%tﬁgfb[rﬁgf%r{r&u\gﬁe&!{ @g Pga'efﬁéj
partitioned dvginiekgereyipyasheed wathel M 200H() Orahy TWaNaOH A0niD).théherirmequeous | ayer
was 25 separated d taken to. ith 2M NaOH sol yti on before being
extracted wif ?‘nlor%%forﬁ 8{“&(&“%2&%@%5 ‘E‘H#WEIOHP“&JE? E‘ﬂﬁ?ﬂtt”i‘ 8% "fas washed with
bri ne (30nlL) i JHESFOM t3ylL0¢ to give
the title copngg%ﬁgéda@%m%{lg}% w hgﬁllgﬂé%lazh (ES)bmgnéz/;lig?}%gbl\[/(‘l\gﬂaf )|e_1|] +%éh%6€(§lt NC-)
0003PCT Pr epanathcailed@mpobhdres hyélfivweili 8i (CBCY): 3a88-367 (BN, m)a\b6 e title
conpound was prepared according to Preparation 23 from.|

- benzyl pi permﬁi2 7423, i FradyAodiHn 8V PR pHE 8 ohl -8 88 (2HHm).deidoby3 (3H47- 3. 09
5 (2H m, - , 2.30 (6H, s), 2.26 (1H, m), 1.94-1.86 (2H, m,
1.49-1. 29 (Zrafﬁﬁﬁ)')rsﬁ%gépﬁdr tion 91 : 4-Methanesul f onyl am no- pi peri di ne-

| -carboxylic acid tert-butyl ester 0 O o P-NN OH 10 To a solution of
4- am no- | - Boc- pi peri di ne EggOOrrg, 1. 50mml ). .in_ dichl oronet hane (2. QrL) was
added a sol WRreBarasion 2 ke Mathaxygihozppimeridme hydrchloride 10mmpl ) i n

di chl oronet hane (1nmL) followed by a ution of pyridine (4851AL, 5.99mol)
in dichloronethane (InL), and the reactj stirred at rt for 16h. Water 15
(1OnL) was added, the m xture separat and N he organic |ayer washed with IM
HC 10'(I Omn.), sodium bi carbonate solution (1GO1L) then brine (2xI OrL). The

sol ution was To a solution of 4-(2-methoxyethoxy)-piperidine-1-carboxylic acid tert-butyl

ester (Preparation 81, 114mg, 0.44mmol) in methanol (3mL) was added 4M HCl in

dioxane (550uL, 2.20mmol) and the reaction stirred at rt for 16h. Solvent was
removed in vacuo and the crude residue dissolved in water (10mL). The agueous

15 solution was extracted with ethyl acetate (2x10mL) then concentrated in vacuo.
Purification by trituration in ethyl acetate gave the title compound as the
hydrochloride salt. &,y (CD;0D): 3.74-3.67 (1H, m), 3.64 (2H, m), 3.56 (2H, m),
3.40-2.39 (7TH, m), 2.11-1.96 (2H, m), 1.93-1.83 (2H, m).

20 Preparation 83 : [1-(R)-(4-Fluorobenzyl)-2-(4-hydroxypiperidin-1-yl)-2-oxoethyl]

carbamic acid fert-butyl ester

The title compound was prepared according to EXAMPLE 231 but using
Boc-3-(4-fluorophenyl)-(R)-alanine and 4-hydroxypiperidine. m/z (ES") = 367.34
25 [M+HY.

Preparation 84 : 2-(R)-Amino-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-1-
yl)propan-1-one hydrochloride
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dried (MgS™) and sol vent renoved in vacuo. The crude material was purified
by chromat ography usi ng di chl oronet hane/ net hanol (95:5) as the eluent to

gi ventheodpttl € conmpound as an off-white powder. 8H (CD30D): 4.46-4.40 (1H,
m, 4.09-3.97 (2H, 20 m), 3.53-3.40 (1H, m, 3.0 (3H, s), 2.93-2.81 (2H, m,
2.01-1.93 (2H m, 1.50-1.37 (2H, m. Preparation 92 : N-Piperidin-4-yl

met hanesul fonamde HN, }-H S 25 The totl e conpound was prepared from

4- met hanesul f onyl am nopi peri di ne-hpn xyl ¢ acid tert-butyl ester
(Preparation 91) according to Prepargti as an off-white powder. SH
(CD30D): 3.67-3.57 (1H, m, 3.47-3.40 ; , 3.19-3.10 (2H, m, 3.03 (3H,
s), 2.26-2.17 (2H, m, 1.87-1.76 (2H, -64 NC- 10003PCT Preparation 93
2-(S)- Am no- 3-pyridin-4-yl propionic acidsnethyl ester hydrochloride O H/N
pi HCI The title conpound was _ prepared according to Preparation 78. using
Boc-3- 5 (4-pyri dyeytitle compennd was prepared pagarding 1o Rreparation ebdmn) [1-oo (2,

O 5 ot o 3l g Bokitly Do ey hpnanle g TR (24 -
sol ution of ckteBoRrepapitiay $3onez (Z90ry26B26WmoH)".i n tol uene (20nL) was

added et hyl ene glycol (588L, 10.54mmol) followed by p-toluene sulfonic acid
hydrate (1.0g, 5.27mmol) and the reaction heated to reflux using Dean-Stark

t f ) j | H . - .
o0l A AL T, MO A L 0 oo

resulting reasiedue 15 dissolved in THE Filtration through celite and renoval

of the solvent in vacuo gave the desired prpduct as light brown oil. SH

(CD30D): 3.99 (2H, s), 3.73-3.57 (2H, m, §1\6%\(4H, m, 2.77 (1H, m, 2.73
N 0

(1H m, 1.76 (2H n). Preparation 95 %Q
2-Pheny|-I-(S)-(2-pheny|-[|,3]dio®a’m,v- )ethylamne /-1 00O

To a solution of N-benzylmethylamine (648uL, 5.02mmol)} and 1-tert-

10 butoxycarbonyl-4-piperidone (500mg, 2.51mmol) in THF (8mL) was added sodium
triacetoxyborohydride (798mg, 3.76mmol) followed by acetic acid (144uL,
2.51mmol) and the reaction stirred at rt for 40h. Solvent was removed in vacuo and
the residue partitioned between ethyl acetate (15mL) and water (15mL). The organic
layer was washed with sodium bicarbonate solution (2x15mL) then brine (2x20mL),

15 dried (MgSQO4) and the solvent removed in vacuo. The crude material was purified by
chromatography using ethyl acetate/petroleum ether (2:1) as the eluent to give the title
compound as yellow oil. m/z (ES") =305.32 [M + H]".

Preparation 86 : 4-Methylaminopiperidine-1-carboxylic acid tert-butyl ester

0
ot
20 E
The title compound was prepared according to Preparation 23 from

4-(benzylmethylamino)piperidine-1-carboxylic acid tert-butyl ester (Preparation 85).
8y (CD;0D): 4.13-4.03 (2H, m), 2.90-2.76 (2H, br m), 2.63-2.53 (1H, m), 2.40 (3H,
s), 2.97-1.87 (2H, m), 1.49 (9H, s), 1.27-1.16 (2H, m).

25
Preparation 87 : Benzylmethyl(tetrahydropyran-4-yl)amine
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HzN 20 To a solution of comrercially avail able

2-(S)-(N-tert-butyl oxycarbonyl)- am no-1, 3-di phenyl -1 -propanone (250ng,

0. 768n@dpctrn tol uene (100mM.) was added ethylene glycol (1.0n., 17.9mmmol)
andp-t ol uenesul foni c acid nonohydrate (262ng, 1.38mmmol). The resulting

m xture was heated under reflux for 48h, renoving water 25 with a Dean-Stark
trap. After cooling to anbient tenperatu the mxture was diluted wth

et hyl acetate (200nmL) and successively shed with diluted sodi um hydroxi de
-65 NG t 0003 PCT solution (IM and brine (50nL). The sol ution
was dried (MgSO4) and concentra to an oil that was purified by flash
chromat ography on silica gel (eluent: ethyl acetate) to give the title
conpound as col oufHegk winpousHwaCPpEp3)ed age@ding 20Préparatipn 83 f®m (1H, dd),

(2Eg)2 (:| ; }Od%b[aw?rpﬁtg@ylaﬁ-‘nrgjr@ tg@%yﬁro-&ﬂéﬁg%%%ﬁ Pé]él LdéatzOHSc?f tiltl: grl_LlideS m; mz

5- Chl | H |
(S ( (2” Bhenyﬂl?é/téﬁﬁ bg[c%ﬁcfr%é;cl& ﬁh}dﬁs;"ﬁ% %fﬁ‘%f&gﬁ‘“gﬁgaﬁ*‘&‘ (%s: IBT&QM& elulent

10 T™® a sol Lgammectftle&oni]iound)ad: ygiow oil.op (BDAPPY 7 - hé@QSI&amh@@ﬂ GZH aci d
(Preparation 18, 88
5 phonyl - | - (5 408 PHEH L2 39002 Bx A3 3331 @BV e hEHM B4 dAHss,
104ng, 0.38 |91 %?{Eé m.) was added HOBt (65ng, 0.424mvl), DI PEA
(0.155m., O. mrol’ d | (90ng, 0.469mmol). After stirring at rt for
12h the m xture was added to diluted brine (I OOr, water/brine 15 : 1/1).
Extraction with ethyl acet 4 x,25n), shi ng of the conbined extracts
&wﬁéﬁg yvﬁm

with dil ut edPisparastom & Me r(dm(?iro@ﬁ'ﬁ‘ﬂ'f‘ r9di¥Hifs sodi um hydr oxi de
solution (1M 30nl) and brine (501) foﬁd by drying (MgSO4) gave after
d

HO

concentration a residue which was purifi y flash chromat ography on silica
gel (eluent: hexane / ethyl acetate ™ 50) The title conpound was

obt & ned as a 20 colourless oil. S H (EC3): 2.73 (IH dd), 3.10 (I H, dd),
3.84-4.22 (4H, 4 0 705762
(11, 3. 6 64 TSP A flopa %d"ﬁzcc‘nﬁff‘g(%e@réﬁg" 290 4

3. 64m n. benzylmethyl(tetrahydropyran-4-yl)amine (Preparation 87). Crude material Was

dissolved in methanol and a solution of 1M HCI in ether was added dropwise to form
a precipitate. The product was filtered and washed with ether to give the title

15 compound as the hydrochloride salt as a white crystalline solid. 8y (CD;0D): 4.11-
4,00 (2H, m), 3.53-3.43 (2H, m), 3.37-3.27 (1H, m), 2.74 (3H, s), 2.11-2.03 (2H, m),
1.74-1.60 (2H, m).

Preparation 89 : 1-Benzylpiperidin-4-yl-dimethylamine

20 '

To a solution of 4-amino-1-benzylpiperidine (536puL, 2.63mmol) in formic
acid (8.5mL) at 0°C was added formaldehyde solution (37%, 5.5mL) and the mixture
heated to reflux for 6h. Solvent was removed in vacuo and the crude residue
partitioned between ethyl acetate (20mL) and water (20mL). The aqueous layer was

25 separated and taken to pH12 with 2M NaOH solution before being extracted with

ethyl acetate (2x20mL). The organic portion was washed with brine (30mL) and dried
(MgSOs) before removing the solvent in vacuo to give the title compound as a yellow
oil. m/z (ES")=219.25 [M+ H]".
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Preparation 97 : 2-(2-Oxo-2-pyridin-3-yl-ethyl)isoindole-1,3-dione 0 OI i
25 N A solution of brononethyl pyridin-3-yl ketone (4.55g, 16.2mvl) and

pot assiiewmepht hal i m de (6.0g, 32.4mml) in DWMF (50n) was stirred for 3 days
at rt before the added to diluted brine (500m, 1 : 1). The solution was
made acidic (pH 2) -66 NC 10003PCT with diluted hydrochloric acid (1M

bef ore washegl.e p&lﬁwgtdhvlnﬁﬁ&ﬂﬁf)ﬁeﬁ& :qu%f)‘ﬁmh The aqueous | ayer was then

made al kal i ne again w roxide solution (2 M and
extracted with DCM (4 x 200mL). The emt cts were conbined and dried
(MgS™4) before concentrated in vacuo. ﬁ’St allisation fromnethanol (2x) 5
allows to renove crystalline phthali mde alld to enrich the title conpound in
the nmother liquer, The crude product was used in Preparation 98 w thout
further purifi caflieafile Bihpouad BNEP)epafedI3cdraing ts Preparatiof nBiframd) 7.92, 7.97

4H, 2m), 8.43 (IH, 8 (I'H,s) = 308.13
Ewlvec;\?r H Pbemgflpkperlggrgémlﬁlmétbylmerp%(ﬂ’a@nmtlge 89). ZSWGD@S?) 3.17-3.09

-pyri di n-3-y I 0
2B oxo- 2. P9 B 8o 7 Rl P edr B A S SR I 199,190 o,
-19. Omol ) imHagyeous isopropanol (210nml, water / IPA'1/ 15 6) was added

sodi um borohydri de (10.2g, 270mml) in 2 portions. The m xture was stirred
at rt for 12h before being carefully acidified (pH 2) with dilute

ap i n-dest i ReaBatsigndl: o PitBineb AR PR sl R R IR AR, 17

i on- exchange:sfegsi n (Anberl ite IR 120, H-form 300g, eluent: 500nL vvater
then I L of 2 M aqueous ammoni a sol ution). 20 Concentrati on of the al kaline

fractions gavethetltle conmpound asOa SH (d6 DWVBO): 2.74, 2.85
(2H, 2m, 4.66 (IH m, 5.15 (3H, br 7, 1\H dd) 7.75 (IH, m, 8.46

(IH1 m, 856(1H m; mz (ES : 0.21mn. Preparation
2-(S)-Am no-3-(tert-butyl di net hyI SI I anyl oxy) 1 (S) phenyl propan- 25
1-01 To a solution of 4-amino-1-Boc-piperidine (300mg, 1.50mmol) in

dichloromethane (2.0mL) was added a solution of methanesulfonyl chloride (348uL,
4.49mmol) in dichloromethane (1mL) followed by a solution of pyridine (485uL,
5.99mmol) in dichloromethane (1mL), and the reaction stirred at rt for 16h. Water

15 (10mL)) was added, the mixture separated and the organic layer washed with 1M HCI
(10mL.}, sodium bicarbonate solution (10mL) then brine (2x10mL). The solution was
dried (MgSO,) and solvent removed in vacuo. The crude material was purified by
chromatography using dichloromethane/methanol (95:5) as the eluent to give the title
compound as an off-white powder. 8y (CD;0D): 4.46-4.40 (1H, m), 4.09-3.97 (2H,

20 m}, 3.53-3.40 (1H, m), 3.0 (3H, s), 2.93-2.81 (2H, m), 2.01-1.93 (2H, m), 1.50-1.37
(2H, m).

Preparation 92 : N-Piperidin-4-yl methanesulfonamide

O\xs,,o
HN NTON
H

25 The title compound was prepared from 4-methanesulfonylaminopiperidine-1-
carboxylic acid tert-butyl ester (Preparation 91) according to Preparation 82 as an
off-white powder. 5y (CD;0D): 3.67-3.57 (1H, m), 3.47-3.40 (2H, m), 3.19-3.10 (2H,
m), 3.03 (3H, s), 2.26-2.17 (2H, m), 1.87-1.76 (2H, m).
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OH HN,, I/ To a solution of (1S, 2S)-2-am no-I-phenyl -1, 3-propanedi ol
(2.07g, 12.4mol) in DW (1 OrL) was added i m dazole (1.0g, 14.7mml) and
t ert xOuoydedr met hyl silyl  chloride (2.30g, 15.3mmol). After stirring at rt
for 12h the m xture was added to -67 NC-10003 PCT diluted brine (150,
water/brine : 1/1). Extraction with ethyl acetate (4 x 30m.), washing of

concent rat i GreRieREnga L B AR b Bl e e R o lE oy on i1 ca

gel (el uenthydelchiptidacetate). The title conmpound was obtai ned as col ourl ess
oil. 8H5 (CDC3): 0.24, 0.26 (6H 2s),,1.12 (9H s), 2.50-2.78 (3H, br s),
3.16 (IH ddd), 3.78 (IH, dd), 3. S@Jﬂ _dd), 4.84 (1H, d), 7.49-7.55 (5H,
m; mz (ES') =282.32 [ H'; RT 87ni n. Preparati on 100:

SChIoroIH-pyrroIo[23c]pyr|d|ne2 xylic acid [1-(S)-(tert- 10
but yl di met hyl si | anyl oxynet hyl ) -2-(S) - hydr gxy- 2- phenyl ethylJam de ci N / H
OHNN.. \ O 1/SIT~ To a solution of

5-chl or o-1 H-pyrr ofR[(#leXoalpoynd diad frepatedabeotiting Go Reéphralibh B AIsHd Boc-18,
520ny, 2.65mmol) and 2-ami no-3-(tert-butyl di nethyl sil anyl

I aghﬁnyl pr ofdapytidpl)-L{ Hampe aathestardgg aCT@MCDBOWn%‘D lIQH rerBMg (6@, prwas 15
HOB 1 EDCI (589
3. 07l ) t rt‘éﬁg'étﬁﬁr(fﬁ%aai-g‘k B*ﬂ?f 31%1?-?%2%‘}2 'upgovvésagdded t o( 3l uted

brine (150m., water/brine : 1/1). Extraction with ethyl acetate (4 x 50m),
washi ng of the conbined extracts with diluted hydrochloric acid (IM 50ntl),
di | ut ed aqudbepasuibnfi# hiydhibsial@-azs-opiot [T dette 50m ) and brine (500)

foll owed by drying (MJSO4) gave after 20 cgncentration a residue which was
purified by flash chromat ography on silioa gel (eluent: hexane / ethyl
acetate : 50 / 50). The title conpound obtained as colourless oil. 6H
(CD30D): 0.00, 0.01 (6H, 2s), 0.84 (9ky s)) 3.60 (IH dd), 3.84 (1H dd),
4.33 (IH, ddd), 4.98 (IH, d), 7.05 (1H, , 7.12-7.37 (5H, 3m, 7.60 (1H,

s), 10 To a solution of 1-Boc-3-piperidone (700mg, 3.51mmol) in toluene (20mL)
was added ethylene glycol (588ul., 10.54mmol) followed by p-toluene sulfonic acid
hydrate (1.0g, 5.27mmol) and the reaction heated to reflux using Dean-Stark
apparatus for 7h. To the mixture was added NaHCOs solution, and the organic layer
was removed. The aqueous phase was evaporated to dryness and the resulting residue

15 dissolved in THF. Filtration through celite and removal of the solvent in vacuo gave
the desired product as light brown oil. 8y (CD3;OD): 3.99 (2H, s), 3.73-3.57 (2H, m),
3.63 (4H, m), 2.77 (1H, m), 2.73 (1H, m), 1.76 (2H, m).

Preparation 95 : 2-Phenyl-1-(8)-(2-phenyl-[ 1,3]dioxolan-2-yl)ethylamine

'
0_0

qum
20 \©

To a solution of commercially available 2-(S)-(N-tert-butyloxycarbonyl)-
amino-1,3-diphenyl-1-propanone (250mg, 0.768mmol) in toluene (100mL) was added
ethylene glycol (1.0mL, 17.9mmol) and p-toluenesulfonic acid monohydrate (262mg,
1.38mmol). The resulting mixture was heated under reflux for 48h, removing water

25 with a Dean-Stark trap. After cooling to ambient temperature the mixture was diluted

with ethyl acetate (200ml.) and successively washed with diluted sodium hydroxide
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8.49 (1H, s); mz (ES) = 460.36 [M+ H ; RT = 4.16mn. 25 Preparation 101:
5-Chl oro-1 H pyrrol of 2, 3-c] pyri di ne-2-carboxylic acid [1-(S)-(tert-

but yhdigmeedy! si | anyl oxynet hyl ) - 2- oxo- 2- phenyl et hyl ] am de -68 NC- 10003 PCT
C V1 0 H NN HO To a solution of

5-chl oro-1H pyrrol o[ 2, 3-c] pyri di ne 2-carboxylic acid [1-(S)-

(tert-butyl % %m& l,hqam de
(Prepar ati ogbﬁépw&%} Q%Bﬁ%é%& z%@n@%hwwm was a@de“é Dess-Martin
5 peri odi narendeddawy to ﬁh 810 Gmtrolay puAfiedby ﬂashrdhrmgatbgnapﬁytommhcmgeh(t:haermter ature
al kaline sodiumthiosulfate solution was added (5. 4g SO3 di ssol ved in

ZggL sat ulr atcty! aogtatidg e the figa pompemndas calyrisssil ﬁ}d&%’gl - &2 éﬂl for an
|
emoved - Tnavar i Bl 2. AATEELE, S acTh, dy s BRSO P AR )

concent r at edn; ﬁl/ﬁ(E§$W@ 20HiMe I BYBSRTL 6 6B8mhibi ed by flash chronat ography on

silica gel (eluent: hexane / ethyl acetate : 50/ 50) to give the title
conmpound as colourless solid. mz (ES) = 458.34 [M+ H'; = 4.32m n.

Preparation 0R). Eﬁ?gf}& oo -1 yl)-2-
15 oxoet hyl ]P]rgﬁ%raa&#g 9§0|Sgl fg)lr#? %[23 %pﬁ%y%@w"%w&ﬂ?i’?. rreld

sol ution of (S)S()};ﬁthelagk;fl@]ﬁidxotanpmemhﬁ Jamidae (5.08g, 17.9mml) and
(S)-3-hydroxypyrrolidine (1.05nL, _19. 7mmol ) in anhydrous DVF (200nl), was
added DI PEA (6.87nL, 39.5mmmol) ancci t. H20 (3.02g, 19.7mmol ). The reaction
20 mixture was stirred for 10m n mJgﬁigerature then EDCl (4. 13g,
21.5mmol ) was added and the resulti ’ tirred for 20h at rt. The
volatiles were renoved in vacuo then't e

(200mL) and ethyl acetate (200nL). The Ia g

e partitioned between water
were separated and the

aqueous | ayer extracted wth ethyl acet ate

wer{a0 washed wi th _aqueous sodi um hydr oxi d

Om.). The conbi ned organics
To a solution of 5-chloro- 1H-pyrrolo[2 3-c]pyridine-2-carboxylic acid

(Preparation 18, 88mg, 0.403mmol) and 2-phenyl-1-(S)-(2-phenyl-[1,3]dioxolan-2-
ylhethylamine (Preparation 95, 104mg, 0.386mmol) in DMF (5mL) was added HOBt
(65mg, 0.424mmol), DIPEA (0.155mL, 0.890mmol) and EDCI (90mg, 0.469mmol).
After stirring at 1t for 12h the mixture was added to diluted brine (100mL, water/brine

15 : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the combined extracts
with diluted hydrochloric acid (1M, 30ml), diluted aqueous sodium hydroxide
solution (1M, 30ml) and brine (50mL) followed by drying (MgSQ,) gave after
concentration a residue which was purified by flash chromatography on silica gel
(eluent: hexane / ethyl acetate : 50 / 50). The title compound was obtained as a

20 colourless oil. 8y (CDCl3): 2.73 (1H, dd), 3.10 (1H, dd), 3.84-4.22 (4H, 4m), 5.01
(1H, ddd), 6.37 (1H, d), 6.72 (1H, s), 7.05-7.62 (11H, 3m), 8.64 (1H, s), 10.48 (1H, s);
m/z (ES") = 448.24 [M + H]"; RT = 3.64min.

Preparation 97 : 2-(2-Oxo-2-pyridin-3-yl-ethyl}isoindole-1,3-dione

25 N
A solution of bromomethylpyridin-3-yl ketone (4.55g, 16.2mmol) and
potassium phthalimide (6.0g, 32.4mmol) in DMF (50mL) was stirred for 3 days at rt
before the added to diluted brine (500ml, 1 : 1). The solution was made acidic (pH 2}
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25 solution (2M 3x50m), brine (100M), dried (MgSH), filtered and
concentrated in vacuo. The oily residue was purified via flash

chr oxatiwgraphy (Si 02, nmethanol / -69 NC-10003PCT di chl oronet hane, 1:19,
v/iv) to give the title corrpound as a col ourless oil which becane a white
solid on standing. mz (ES) 353 [M+ H' 3.17min. Preparation 103:

2-(S)-A

yl §pa op?nnf-‘%%h(eélihﬂ%}]%cﬁ or i d‘J QC&)&N&% %ﬁ&e%ﬁ%‘éﬂﬁ {%h%ytéé}gkzu%(?g?lmgf ester

El I\P/Ir a%ar at i grirh]eQaauediu; Iééygmhsig%mémd)e alkaline (ptand) aga(ra\:v{ﬂydmd:iuml hytaﬂmdlde was a(cjidfed
in di oxane ulting solutiqn stirred for

18h at rt tﬁ@h‘“f’ﬂé %I%ﬁf‘ga‘ft%‘ﬁgr\‘}gégq:ﬁ (3é‘c?tb§ml)Fﬁ§‘ereé§f‘ ﬁ%’eﬁﬁf%gg ‘ﬁ;q’“ldl ti oned

bet ween et hy gﬁ%eg?%@ ﬂ%%ﬁcﬁﬂﬁtéﬁh %cxfalﬁg%gtallfgﬂ?onl RHE mRethBlct (2:xy€epar at ed

and the org er’ extract wat er (2x5 . The conbi ned aqueous
extracts weralowasheshorceystdllife ﬁtthqlimﬂeaﬁ&twexﬁﬁbmgutla trempauing 1o thebi ned

organi c extracts were _evaporated to dr under ure to give
the title dﬁ?f'b?fdﬁﬂ‘e‘égiﬁ CtRgo ‘Héﬁﬁasﬂ ﬁlﬁ)mt'?“ig 3@?%{5‘
1.67-1.80 ( 6 3.12 (2H,
m, 3.19-3. “{%’m‘nﬁ% %‘15%%%]503 5)364@ zztrdzgr 2(7?-’ (4?% 2"’3 %EEF? 08 (2H,
m, 7.22 (2H1Hdgh), sgxgpa,rrﬁ); D8 (1H4s) 6z @8 @mpgneqmuqame&ﬁﬁamrc aci d
tert-butyl ester C NO H 20 The title conpound was prepared
accor di ng t &-i$einnet hod descrl bed by Dinnell et al (US 2002/0022624 Al).
6H(GPC13): 1.52 (9H, s), 6.52 (1H s), 7.26 (1H d), 7.97 (1H d), 8,623
(1H, "d). Preparation 105: (6-Chloro-4-iodopyridin-3-yl)carbamc acid
tert-butyl eEieparation™¥8: NAmino-1-pyridin-3-ylethanol

OH

|

HN

2 R
N
To a solution of crude 2-(2-ox0-2-pyridin-3-ylethyl)isoindole-1,3-dione

(Preparation 97, 5.0g, ~19.0mmol) in aqueous isopropanol (210ml, water /IPA : 1/

15 6) was added sodium borohydride (10.2g, 270mmol) in 2 portions. The mixture was
stirred at rt for 12h before being carefully acidified (pH 2) with dilute hydrochloric
acid (1M). After removal of the solvent the residue was taken up in destillated water
(100mL) and passed down a column filled with ion-exchange resin (Amberlite IR
120, H'-form, 300g, eluent: 500mL water then 1L of 2 M aqueous ammonia solution).

20 Concentration of the alkaline fractions gave the title compound as a yellow oil. 8y (ds
DMSQ): 2.74, 2.85 (2H, 2m), 4.66 (1H, m), 5.15 (3H, br s), 7.36 (1H, dd), 7.75 (1H,
m), 8.46 (1H, m), 8.56 (1H, m); m/z (ES") = 139.11 [M + H]'; RT = 0.21min.

Preparation 99 : 2-(5)-Amino-3-(tert-butyldimethylsilanyloxy)-1-(S)-phenylpropan-

25 I-ol
OH

H,N @
9

)Si\ﬂ

To a solution of (15,25)-2-amino-1-phenyl-1,3-propanediol (2.07g, 12.4mmol)
in DMF (10mL) was added imidazole (1.0g, 14.7mmol) and terz-butyldimethylsilyl
chloride (2.30g, 15.3mmol). After stirring at rt for 12h the mixture was added to
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25 H -70 NC-10003PCT The title conpound was prepared according to the nethod
described by Dinnell et at (US 2002/ 0022624 Al) fromthe conpound of

Pr eparatdmar 104. 8H (CDC13): 1.54 (9H, s), 6.62 (1H, s), 7.72 (1H, s), 8.93
(1H, s). 5 Preparation 106 : 6-Chloro-4-iodopyridin-3-ylamne C ~ 1 NHZ
The title conmpound was prepared according to the nethod descri bed by

D nnel |l et . H0Q2 . : rakdfgn 105. 8H
(CDC13): 4. ?@“t%‘?ﬁf@%ﬁ%g?"fi’ %ﬁ%@f‘h ﬁé@@ﬁ%gfiﬂbﬁ%@@ %eég%(ﬁ?g%a?’? IadtLﬁ’on 107:
N]:(G- Chl or owsﬁ;ﬁg of ﬂleytb%rbﬁzeaﬁdtrm&k h&thbpﬂnep?mmhmxﬂgiryiﬁlg (M@SQy) phvEafier sol uti on
of 2-am no-6-chl oropyridine (3,09, 23.3 i i chl or onet hane (45nL

under argoncﬂ?%méﬁﬂ’gga repidug Pcgrf’i"g??é’“(‘ﬁ.egggfﬁfas‘?QFQWQaphIS’néHH:atg? reaZ:ti on
cooled to O ice | i I ) ide (3.16n,

25. 7mol ) i &héi‘ling‘hﬁt@rﬁ%r%t?ﬁgr@%(t #f‘eé%’ Q\I}\%&s&g%g% 5@%%&%&%&%\%9' gﬁm’ n before
stirsring fo(CBOMm):r0.24, 0008 (6H)Qs), eaQt(DHNs VRSO TRUGH, b, BA6H L Haddl)s3.78red for
a further 5h, then wat e[rdlds)30rrL€J was added. The organics were separated and
washed wi t hi s s 0iHddb i 3DMEd,) 7447 Sé o MysmnE (BRd ©88%3AfMrerpved i n
vacuo. 20 Plfliri,fﬂchtzi .y colum chr omat ography (Si @2, CHzCl 2) gave the
title corrpourld. niz'%’) = 213.04 [M H Preparation 108:

N- (6- Chl or o- 3-i odopyri din-2-yl)-2,2-dinmethyl propionamde. | QOO CI NN 25

To a dry solution of N-(6-chloropyridin-2--yl)-2,2-di methyl propionam de
( Pr epar at i oRramratign 480 : 37Chlpr i M-nyirotalg: 3cclpoidine-2 wathosyli¢ acid 18€5)-(erd added

d i , At = et I LM 48. 7nL,

82 Bl ) b heSioRhn bt st ot 2R AR 0 - 7ec for
3h before adding a solution of i68dine (I |.46g, 45.1 nmol) in THE (40nl)
dropw se. The m xture was brought, to rt gpd

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

(Preparation 18, 520mg, 2.65mmol) and 2-amino-3-{fert-butyldimethylsilanyloxy)-
1-phenylpropan-1-ol (Preparation 99, 780mg, 2.77mmol) in DMF (15mL) was

15 added HOBt (411mg, 2.68mmol), DIPEA (0.96mL, 5.51mmol) and EDCI (589mg,
3.07mmol). After stirring at rt for 12h the mixture was added to diluted brine (150mL,
water/brine : 1/1). Extraction with ethyl acetate (4 x 50mL), washing of the combined
gxtracts with diluted hydrochloric acid (1M, 50ml), diluted aqueous sodium hydroxide
solution (1M, 50m!) and brine (50mL) followed by drying (MgSQ,) gave after

20 concentration a residue which was purified by flash chromatography on silica gel
(eluent: hexane / ethyl acetate : 50/ 50). The title compound was obtained as
colourless oil. 8y (CD;0D): 0.00, 0.01 (6H, 2s), 0.84 (9H, s), 3.60 (1H, dd), 3.84
(1H, dd), 4.33 (1H, ddd), 4.98 (1H, d), 7.05 (1H, s), 7.12-7.37 (5H, 3m), 7.60 (1H, s},
8.49 (1H, s); m/z (ES") = 460.36 [M -+ H]"; RT = 4.16min.

25
Preparation 101 : 5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-(tert-
butyldimethylsilanyloxymethyl)-2-oxo-2-phenylethyl jamide
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stirred for 16h. 2M HO (30nL) was added to the reaction, and after 20m n
the solvent was renoved in vacua. Crude material was partitioned between

et hWe-a@et@ate 5 (200n) and water (150nmL). Organics were separated and
washed with 10% sodi um thiosulfate solution (4x 100nm.) then NaHCO3 sol ution
(2x I OOm), dried (MgSHM) and the solvent renoved in vacua. The residue
was purified by colum chromataqgraphy (Si02, CH2CI2) to give the title
conmpound. nmlz (ES) = 338.93 [ M+ 10 Preparation 109:

6- Chl or o- 3-i odopyri di n- 2-yl am nefy N IthZoA suspensi on

of N- (6- chl oro- 3-i odopyri di n-2-yl) - et Ry ~propi onam de (Preparation
108, 5.0g, 14.8mmmol) in IMHC was heatled fo | ux for 4.5h. The 15
reaction was cooled to rt and then extracteé h di ethyl ether (2x50nL).
The organi cs were washed wth Na2CG3 sol utTeig_£2x50n.) before being dried
(MgS™) and the solvent renoved in vacua. Pufification by colum

chromat ography (Si 02, CH2C 2) afforded the title conpound. SH (CDCl3): 7.76
(1H, d), 6.46 (1o adplution435-chla26-1(H2pyrrdls]253-clp2Adine epedribs:iydio aditiq?1-(S)-

6- Chl oro-| H pyrrol o] 2, 3b]_%ri di ne-2-carboxylic acid.. O4 CIl NHO To a dry
sol ution of (eduhidigethylspyleyymethnl2-()-hxiinsy2mhepdetyrlamideoe, 2. 80g,

11.0nmmol ) i i i . 25

33" ol ), BARER AR, ARG ARG SHIRAMVOME) $18aed Boghuin

0. 55mmol ) apétiddeansi(x42mig OB0cgenolM A freratigary Hosh 20wbm teibiperatieaalkiabme was
heated to 105C &b_ath tenp.) for 3h gef ore being all ov_veg to cool to rt.

Sol vent was SeBwBVRIgsY fite seletipn vaeadded (ige hla;%?chfsobv;;ﬁtm p pdedeen et hyl

t at 10 - i: S d
nashed w t b SieG PuBEFnd e pRuliopAEaRhaT aified R Sh Mt SOMAL S e
The aqueousadesate(10ad) aas sideti@dd tie ayedus layé? rdwovkd00Re Siganiailiyer 2k HO  and

extracted intg ethyl acetate (2x| QOnl). O.ganic |ayers were conbined, dried
( MySO4) andwégﬁéé’ﬁ{ffI%ﬁ“&)ﬁpﬂﬂlrQE%(Mﬁﬁé‘*)rf’@gicaﬁ‘é’n%@dé‘h@5 dvhiph Wagt er and

}_ﬂhﬁ of iRth r:ag Blérf‘ﬁnéﬁg%ﬁﬁash%hﬁin‘{ﬁoér@ﬁh§ it Lific £ XTRAHGH: hd¥afe k BRI acTtale® 509550 M+
, io give tﬁe title compound as colourless solid. m/z (ES") = 458.34 [M + H]";RT =
4.32min.

Preparation 102 : [1-(5)-(4-Fluorobenzyl)-2-(3-(S)-hydroxypyrrolidin-1-yi)-2-
15 oxoethyl]carbamic acid fert-butyl ester
XOIrHYW\N\/:!’OH
DF
To a stirred solution of (5)-N-Boc-4-fluorophenylalanine (5.08g, 17.9mmol)
and (§)-3-hydroxypyrrolidine (1.05mL, 19.7mmol) in anhydrous DMF (200mL), was
added DIPEA (6.87mL, 39.5mmol) and HOBt.H,O (3.02g, 19.7mmol). The reaction
20 mixture was stirred for 10min at room temperature then EDCI (4.13g, 21.5mmol) was
added and the resulting mixture stirred for 20h at rt. The volatiles were removed in
vacuo then the residue partitioned between water (200mL) and ethyl acetate (200mL).
The layers were separated and the aqueous layer extracted with ethyl acetate
(3x50mL). The combined organics were washed with aqueous sodium hydroxide
25 solution (2M, 3x50mL), brine (100mL), dried (MgSQy), filtered and concentrated in

vacuo. The oily residue was purified via flash chromatography (SiO;, methanol /
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5 Preparation 111 :[1-(S)-(4-Fluorobenzyl)-2-o0xo0-2-(5-0x0-[1, 4] di azepam | -
yl)ethyl]carbam c acid tert-butyl ester 0O O N,, ~NNH 1717 0\ /\O F DI PEA
(2. 0&Moeoaddr. 95mol ), BOC- L- phenyl al ani ne (1.128g, 3.98mml) and 10 HOBt
(592ng, 4.38mml) was added to a solution of [1,4]-di azepan-5-one (500ng,
4.38mmol) in DM (I Or) and the m xture stirred for 5mn. EDCl (992ny,
5.18mmol ) dded, and.t.,he cl. ing the

sol vent | n“@\;gfia%me %“ Il?a}/fvg? %ﬂvg Fhe%t eco?rﬁmtu% %131? Qolgﬁrflgs(s(éﬂw

CH2C12/ MeCHpe@anéan Whige S(ﬂﬂdtdrﬁtﬁﬂﬁﬁg)um (Esf)z— 8 ESHY +=H}3*8RT0=93 [Mnird] +. 15
Preparation 112:

1-(S)-[2- Am no- 3- (4-fl uorophenyl ) propionyl ][ 1, 4] di azepan-5-one HzNNH \ O/

F To a solu . -edatl SN 1zepam | -

yl)ethyl] ca?h%rg{l%%%%j fs%r('sfﬁjtﬂdﬁ@ggt er %F%-l}r e lg | onﬁﬁﬁ%ﬁfﬂfé 24mm| )

in 30 net hapPpropdibiiohe hgdroahideide a sol uti on of 4M HG in di oxane (6. 48nL,

25.9mmol ) and the reaction stirred fo;jﬁ 5h. Sol vent was renoved i n vacua
en

then crude material taken into . ,okhe aqueous |ayer was
extracted with ethyl acetate (I5 Nwa er renoved in vacua to afford
mz (ES) = 279.95 [M+ H +. 25

the title conpound as its hydrochl or| de
Preparation 113: 2-(S)-tert-Butoxycar bo m no- 3- (4-fl uor ophenyl ) propi oni c
acid tert-butyl ester -73 NC 10003 PCT F To a stirred sol utlon of
(S)- N-Boc-4-fl uorophenyl al ani ne (2.83g, 10. Orrm)l ), DMAP (0. 12g, |.Omol)

(2. 275, 11, Ol 1° SeRG PRk ErEH CRERRarish 02 Sp g 1 %%ﬁm“ﬁwn&dde‘j >

(anhydrous, 30mL) was added 4M HCI in dioxane (7.64mL, 30.6mmol) and the

resulting solution stirred for 18h at rt then the solvents removed in vacuo. The residue

10 was partitioned between ethy] acetate (150mL) and water (100mL). The layers were
separated and the organic layer extracted with water (2x50mL). The combined
aqueous extracts were washed once with ethyl acetate (30mL), then the combined
organic extracts were evaporated to dryness under reduced pressure to give the title
compound as a white foam. &y (CD;0D): 1.47-1.62 (0.5H, m), 1.67-1.80 (1H, m),

15 1.83-1.96 (0.5H, m), 2.72-2.87 (1H, m), 2.96-3.12 (2H, m), 3.19-3.29 (1H, m), 3.30-
3.62 (2ZH, m), 4.14-4.39 (2H, m), 6.91-7.08 (2H, m), 7.22 (2H, dd).

Preparation 104 : (6-Chloropyridin-3-yl)carbamic acid rert-butyl ester

a \lo

VA A K

H
20 The title compound was prepared according to the method described by
Dinnell et al (US 2002/0022624 Al). 6 (CDCls): 1.52 (9H, s), 6.52 (1H, s), 7.26
(1H, d), 7.97 (1H, d), 8.23 (1H, d).

Preparation 105 : (6-Chloro-4-iodopyridin-3-yl)carbamic acid fert-butyl ester

RO WY

25
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5 for 16h. The reaction mxture was filtered and washed several tinmes with
DCM The filtrate was concentrated in vacuo and chromat ographed on silica
gel relwtisrig Wwith ethyl acetate:isohexane (1:4) to give the title compound.
8H (CDC13): 1.39 (9H, s), 1.41 (9H, s), 3.01 (2H, m, 4.41 (1H, m, 4.98
(1H, m, 6.95 (2H, mM, 7.12 (2H, M. 10 Preparation 114:

2-(S)-Am no-3-(4 ) Lani i i s ydr ochl ori de
0 HO.H2N F A sﬂu? #%9@@? %do‘%sg’%‘g‘{t?ﬁf/?&g@g?éa‘t%ethf Pﬁg’ﬂd)&gﬁgﬁﬁe hanol
(0.60n., 14Dmnetile} ol (Ess200200022624 AQLronckhe campourgiot Rriepaspionr 4. Aget vl
chloride (1.05nm, 14.7mmol) 15 was added dropw se, and the sol ution warned
to rt and s{GPEEY T OBHm.H.620Hp) Tei(1H, 5), 893 (1H, ).

but oxycar bonyl am no- 3- (4-fl uorophenyl )propionic acid tert-butyl ester
(Preparation 113, | g, 2.95mvl) was added, and the reaction m xture

stirsred at Prefaentidin10d he-Chleacs-icdopyikidrdamiae filtered, washed several
times with diethyl ether and dried &nder vgcuum to give the title conpound.
8H (DMSO : 1.30 (9H, s), 3.01 (1 H, 3720 20 (1H, dd), 4.08 (1H m,

7.15 (2H, m, 7.32 (21-1, m, 8.64 (Ws). Preparation 115:

2- Chl or o- 5-i odopyridin-4-ylamne N Cl 2 @i ver sulfate (7.1g, 22.8mol)
and 4-am no-2-chl oropyridine (4.06g, 25 31.6mmol) were added to a sol ution
of iodine (5.659Theati8nmopuridwat grepestd §dcodiing fo the etig-des@led bRCT and t he

reaction m xture stij t r h. The bri gh | | ow . suspensi on was
filtered, w@é‘ﬁ?ﬁ Wt@ﬁ?@%@zéﬁﬁdg ﬁ'@“’f%f’??’g?‘é‘ﬂ@(t)‘?ﬁ'ﬁf’%ﬂtﬂ’d‘ ‘vacuo. The
resi due was i 1. upa 25§IB sol ution (200m.) and et hyl
acetate (208?7@.5@3}&4???&5%2%?{683@%%@’ Z?géﬁ?c 1 ayer was vvaghed vvi)th NaZSZBC/B
solati-on (50m., 25% 5 and brine (50nL), dried (MJSOX4), concentrated in

vacuo and purified b%/ chromat ography on silica l(;i;el eluti n% W th
i so- hexane/ Ereparatiend 47 & Ne@-Ghiopppynigin3-yhe.2-ginyethylpgoriprangidg opound.  8H

(CDC13): 4.81 (2H, br s), 6,63 (1H s 8.38 (1H, s); mz (ES') = 254.86 [M
+ H'; RT =251 nin. 10 Preparatiof 16 Q

6- Chl or o- 1H pyrrol o[ 3, 2-c] pyri di ne- ﬁ ﬁx%rc acid NOHC HO

H

Cl
To a solution of 2-amino-6-chloropyridine (3.0g, 23.3mmol) in
dichloromethane (45mL) under argon was added triethylamine (4.10mL, 29.2mmol)
15 and the reaction cooled to 0°C (ice bath). A solution of trimethylacetyl chloride
(3.16mL, 25.7mmol) in dichloromethane (10ml) was added dropwise over 20min
before stirring for 30min at 0°C. The reaction was brought up to rt and stirred for a
further 5h, then water (30mL) was added. The organics were separated and washed
with Na,CO; solution (2x50mL), dried (MgS0O,) and solvent removed in vacuo.
20 Purification by column chromatography (S10,, CH,Cly) gave the title compound. m/z
(ES")=213.04 [M +H]".

Preparation 108 : N-(6-Chloro-3-iodopyridin-2-y1)-2,2-dimethyl propionamide.

= 0O
L~ J%/
Ci N N
H
25 To a dry solution of N-(6-chloropyridin-2-y1)-2,2-dimethyl propionamide

{(Preparation 107, 8.0g, 37.6mmol) in THF (120mL)}, cooled to -78°C, was added

dropwise, a solution of fert-butyllithium in pentane (1.7M, 48.7mL, 82.8mmol) over
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Pyruvic acid (0.86nl, 12.4mvl) was added to a solution of 2-chloro-5-iodo-
pyridin-4-ylam ne (Preparation 115, 1.05ng, 4.13muvl), pall adium acetate

(56m-100@p&A5mMol ) and DABCO (1.39g, 12.4nmol) in anhydrous DVF (30ml). The
reaction 15 m xture was degassed with argon for 20m n, then heated to 145C
for 2h. The solvent was renoved in vacuo and the residue taken up in wat er

200nL t.h..djl
gol ut i 2)n (1 %I?SUS ??ﬁ%ﬂ?ﬁ?%gaﬁ ﬁt %ﬁiegfﬁ%@ of gh %%gfe ?‘dl({?\%%#(?‘}au%}l% ﬁﬁgmﬁ l[trate
th ethyl 3 th
U1 ute O B Y e o X RE B Ity ag S O

dryi ng of t Barebiehilole N XIG1480mLE Ws@@edéﬂﬂwdéﬁfé@mmﬂf’@ﬂ@@v@h@he title
conpound 8H d W%%/B@love;i z%é’)aéuloHCE@qﬂnZteﬁgl \%:gs?iarti%d}]eg bggve(ef]i |_elthy? ?xceteﬂé z (ES-)

= 195.02 [I\/f reparatl

4( S)- (4-Fl upmhﬂnzanhm}x@:(MOlﬂLp@rgarﬁcsdvaeeepaeate&am&he& withTi% sedibmit i on of
2(S)-tert-butoxycarbonyl am no- (4 fl uorophen% E? BI onic  acid (1.5qg,
5.29mmol ) i H 1689&@10&(@“(09@1@6&16&&{&?0&@1& xAPpmwbpiisicd WeSOshided

i phosgene, (0487 ABKIE) )] t@%rggam%umd gfc%ﬂnﬁﬁ' et hyl ami ne (0.3

m. -75 NC-1 over fon stirred for 72h at

rt. The reaghiofatdgraghy(8i0¥VEH,Cl,) teegieeltheanid dobipotind.t Al €L pacaRvBIMLd in
vacuo to yield an oily residue. The crude material was crystallised from
col d di chl oHdrmet hane and petrol eumether to give the title conpound. SH

oD): 7.20 (2H, m, 7.10 (2H, m, 5.86 (1H s, (NH)), 4.58 5 (1H, s),
3.33-3.23 (2H, nm, 3.11-3.00 (IH, n. EXAWLE 1

5- Chl or o- | Hppyparationh 302+ bl(tlﬂdﬁtiocﬁ—hﬁ}oﬁymﬂﬁboywﬁﬂrﬁ acid
(1-di net hyl car banoyl - 2- (S) phenyl et hyl )am dell C NO\W2 NH 10

I 2
c” N NH,

A suspension of N-(6-chloro-3-iodopyridin-2-yl)-2,2-dimethyl propionamide

(Preparation 108, 5.0g, 14.8mmol) in 1M HCl was heated to reflux for 4.5h. The

15 reaction was cooled to rt and then extracted with diethyl ether (2x50mL). The
organics were washed with Na;COj solution (2x50mL) before being dried (MgSO,)
and the solvent removed in vacuo. Purification by column chromatography (SiO;,
CH,Cl,) afforded the title compound. 6y (CDCl3): 7.76 (1H, d), 6.46 (1H, d), 5.43-
5.20 (ZH, br s).

20
Preparation 110 : 6-Chloro-1H-pyrrolo[2,3b]pyridine-2-carboxylic acid.

l \/‘ A\ OH

o™ NN O

To a dry solution of 6-chloro-3-iodo-pyridin-2-ylamine (Preparation 109,
2.80g, 11.0mmol) in DMF (80mlL) under argon was added pyruvic acid (2.29mL,

25 33.0mmol), DABCO (3.70g, 33.0mmol) then palladium(IT)acetate (124mg,
0.55mmol) and the mixture purged with argon for 20min. The reaction was heated to
105°C (bath temp.) for 3h before being allowed to cool to rt. Solvent was removed in
vacuo then crude material partitioned between ethyl acetate (100mL) and water
(75mL). The organic layer was separated and washed with water (2x75mL) before

30 being extracted into 2M NaOH (2x75mL). The aqueous layer was acidified to pH 3
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To a solution of 5-chloro-IH pyrrol o[ 3, 2-b] pyri di ne-2-carboxylic acid
(Preparation 6, 36ng, 0.18mml) in DMF (4ni, anhydrous), was added 2-(S)-
am ngeNoedt et hyl - 3- phenyl pr opi onam de hydrochl ori de (Preparation 8, 46ny,
0. 20mmol), DI PEA (105L, 6.05mml) and HOBt (25ng, O0.18nmmol) sequentially. 15
The solution was stirred for 5min prior to the addition of EDCl (42ny,

0.22mol ) | Q r 16h at rt.
The reac% i oﬁv Fn ulé)@rE{ﬂvc\llaeg(Uf)“]él-trE ﬁtlggﬁ@ é%gaté gﬁb%@}qb}@g%@% g{}é%?%%gnt) and brine
(20nL) . The chaypared, dvirdeM S mad eoh(mnﬁlattdhm agquedils phdsewexsusaetded imi t h

ethyl acetate (3 x 20 t hen ed or iC e i th water
(3 X | Onl) waer aﬁfilt '{a@ﬁéwo"#}&?’ @Ee d& Cemé’ﬁg%(g %Z%&g?"éﬁg%%g%
filtered anqﬂy d in vacuo. Purification via flash colum

p

chr omat ogr a ut| ng vvlth met hanol / di chl or onet hane (1:19) gave an orange
oi I shich was trlturated wi th di et hyl ether/hexane to glve the title

conpound as_an oran S 3 3H ,

3.05- 3. 21 (ﬂﬂepwtlﬂsqié ﬂ; (gb(“( %%? Y)f) -56%¢- &Fﬁg 7‘1%1’?2 §(6H , 7.69
(1H, d, 9.2 5 (ES+) = 371. 15[I\/Hr H]+ RT = 328m‘n.
EXAMPLE 2 1%%1%]?%30 (C]Aéfdcl%%)t;/?\%llzegteegz car boxyl ic acid

(1-di net hyl car banoyl -2(S')- phenyl et hyf amtfle 6 NC-10003 PCT NNMe2 N O
To a solution of 1H-pyrrolo[3,2 H carfQoxylic acid (Preparation
12, 100ngy, 0.62mmol) in DVF (15ni) s added\ 2- ( p) - am no- N, N- di net hyl - 3-
phenyl propi onami de hydrochl ori de (Pr€paratj 1ng, 0.62mmol), HOBt 5
(83nmg, 0.62mml) and DI PEA (0.2l m., 1. 23::@HAfter 30m n, EDC (154nyg,

0. 80mmol ) was added and the m xture was stixF€dgat rt for 72h. The sol vent

was renoved in vacuo and the solid partitioned between water (501.) and
ethyl acetate (BDEEMQLQSmHHé BorrholeBOGrIgpinnyladlayms (IS gd3.béamolpsdd ) |,

f h h | |
et Fanol eﬂ?@ﬁ? é-’??% %Qﬁ@n%r‘iya% e o it Sitd b Stoh LB pound. as
a be' ge soligh &10?«119%% tﬁ@mﬁ)&lﬁve sE'i)md fér %n(ﬁﬂcws)fazn?g 27 (11-1, t),
720732(5H 734 dy, 887(111

s); mz (ES). 1:8n$ﬁt71) icts a&{]lelsl arﬁ)(hNFélaEtldh stlrred for 16h before removmg the solvent in
vacuo, Purification by column chromatography (S10;, 9:1 CH,Cl,/MeOH) gave the

title compound. m/z (ES™) = 380.00 [M + H]".

15
Preparation 112 : 1-(5)-[2-Amino-3-(4-fluorophenyl)propionyl][ 1,4}diazepan-5-one

0]
HZN\_/U\u ‘N
L
F
To a solution of [1-(5)-(4-fluorobenzyl)-2-ox0-2-(5-ox0-[1,4]diazepam-1-
ylethyl]carbamic acid tert-butyl ester (Preparation 111, 1.23g, 3.24mmol) in
20 methanol {15mL) was added a solution of 4M HC1 in dioxane (6.48mL, 25.9mmol)
and the reaction stirred for 3.5h. Solvent was removed in vacue then crude material
taken into water (20mL). The aqueous layer was extracted with ethyl acetate (15mL)

then water removed in vacuo to afford the title compound as its hydrochloride salt.
m/z (ES") =279.95 (M + H]".

Preparation 113 : 2-(S)-tert-Butoxycarbonylamino-3-(4-fluorophenyl)propionic acid

tert-butyl ester
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15 1H Pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid (1-dimethyl carbanmoyl -2(S)-
phenylethyl)amide O N . NWe NHO To a solution of

| H pye-roobsef2, 3- c] pyri di ne-2-carboxylic acid (Preparation 15, 100ng,
0.62mmol ) in DMF (15nlL), was added 2-(S)-am no-N, N-di net hyl-3- 20

phenyl propi onam de hydrochl oride (Preparation 8, 141ng, 0.62mmol), HOBt
(83ngy, 0.62mmol) and DI PEA (0. 2l i, 1c23mml) The reaction was stirred at
rt for 0.5h, foll owed by add|t|0r>lQ JEpa f(1 , 0.80mml). The m xture
was stirred at rt for 72h then partfPti ne’cq\ etween water (50nmL) and et hyl
acetate (3 x 50nmL). The conbined organicifractions were dried (MySOH4),
concentrated in vacuo and 25 chromat ographgdX™on silica gel eluting with
met hanol / di chl or omet hane (1:19) to give "* itle conpound as a yell ow
solid. SH (CD30D): 2.88 (6H, s) 3.07-3.20 (2 m, 5.28 (1H, t), 7.20 (1H,

gé? [7M%-2|—|]7+3:L ( 5?‘@@%5@@@&% @E &3 =4 ﬂgjorophgr?y’lalam (2( é‘g_é IB)Omm(W) z (BES) =
(1T oy iyt EMEA00E, Pash bt Qo) B GAch fromapal (LOSTT,

(1-di met hyl car m de
a sol ution dfl.(oamdl)oro-ddded IDCO(D] 2, 31 @]rmwl) diheged2tionnhintuyd was smreeﬂ atrt

(et = Apeiyh PO Paaon, PO e e e e b e
0. 51mmol ), d‘[@% u&@%ﬂﬁcengal%&m dau %ﬂ@ cHYoREAo defbik 8 Bhisitfea QR witht €r  15mi n,

EDCI 10 (127ng, 0.66mmol) was a and the mxture stirred at"rt for 15h.
The sol vent etbg&acet:&a‘mohdxanla (i/aMtoglaadxetthE c&ﬁipodncba&‘s{; (C>Ohgd. 3513((%13@)) wat er
(50nm.) and ethyl acetate onbi ned orﬂ_?nl c _phases were dried

(MySO), conctnPHagkd 412 a@l)o“ 41 (II-)'I m), 498 (lH m), 6.95 (ZH, m), 7.12 (2H, m).

5 To

10 Preparation 114 : 2-(5)-Amino-3-(4-fluorophenyl)propionic acid rert-butyl ester
hydrochloride

o
HCl.HZN\é)LO /'<
o
A stirred solution of ethyl acetate (10mL) and methanol (0.60mL, 14.7mmol)
was cooled to 0°C under an argon atmosphere. Acetyl chloride (1.05mL, 14.7mmol)
15 was added dropwise, and the solution warmed to rt and stirred for 30min. 2-(S)-tert-
butoxycarbonylamino-3-(4-fluorophenyl)propionic acid tert-butyl ester (Preparation
113, 1g, 2.95mmol) was added, and the reaction mixture stirred at rt for 4h. The
reaction mixture was filtered, washed several times with diethyl ether and dried under
vacuum to give the title compound. 8y (DMSO): 1.30 (9H, s), 3.01 (1H, dd), 3.20
20 (1H, dd), 4.08 (1H, m), 7.15 (2H, m), 7.32 (2H, m), 8.64 (3H, br s).

Preparation 115 : 2-Chloro-5-iodopyridin-4-ylamine
N

i
o N

Silver sulfate (7.1g, 22.8mmol) and 4-amino-2-chloropyridine (4.06g,
25 31.6mmol}) were added to a solution of iodine (5.65g, 22.3mmol) in ethanol (100mL)
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and purified by chromatography on silica gel eluting with

nmet hanol / di chl oronet hane (1:19) to give the title conpound as a beige

sol i gea@mp¢CO30D): 2.89 (6H, s), 3.05 15 3.19 (2H, m, 5.27 (IH t), 7.16

(1H, s), 7.20-7.32 (5H, m, 7.67 (IH, s), 8.56 (IH, s); mz (ES) = 371 [ W
‘. EXAMPLE 5 5-Chloro-IHpyrrolof2, 3-el p3ridi ne-2-carboxylic acid

H'.
1-(S)-(4-fl V) =22 (4 | d
[CI (() )N( NN aHﬁl'El%%%{&ﬁ%b)r?&E&ég u?d atkyﬂ)li'?gl}l gf@gﬁ#t gelﬂovy bispénsPehdy! | am de
2- (S) - [ ( 5- cHilerd; Whkhedrwidl metatelcndyhe flitraee-ncentrated in vacuo. The residue was
b I - 4-f | h [ EXANPLE 228,
3. 87mol %ammg%mnns% ctrpon Tt ERr B eton (Bl gteg] acetde (HDeact i on 25
stirred for aﬂﬁ%}gxﬁé p?%éﬂfcﬁ Fer a8 & alb i dARih hﬁz%@%ﬂuloﬂ"?ﬁf)ﬂg%g’h) fol I owed

by DI PEA ( the reaction stirr at rt Sol vent
was 5r ermvednd hnna(ﬁ%la)ndnedw@dgs(ndecmelﬁrata] inpacta andopmedidddtyween et hyl

acetate (50 -78 NCG-100Q3 P nd wat er he or n| c e washed
wi th sodi um€ TO@%ﬁt‘Pﬁf yeOWSL*&%BCﬁgHI)"‘ uting with 15y e’(aﬁ%’@%{i‘cetﬁ? 4 ﬁ/&%@ and the
solvent re rq f C 1,02, 96:4
di chl or onet ane}léH I%anop?mg;vgél (tt(f?%lf)l “823(2%0%2?1”%?@1# S?E{?@i“é) 15 [M+
H+ RT = 3.(BENi-N25 68t B; RTFh2Stintd.e conpound was prepar ed as outlined

in EXAMPLE | from 5- chloro-1H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
(Preparation 18) and 2-(S)-am no-

XL er gl CRBIRBIARTIA S bl dhepamsonenu oot or | de

(Preparation roduct was romat ogr a y on silica gel
eluting wth nethanol/dichlorometh 19) aHo give the title conpound as
a pale yellow 10 solid. SH (CDBOD)‘ng:giF§&9g(O 5H, m, 1.29-1.51 (1.5H,
m, 1,54-1.62 (0.5H, nm, 1.73-1.8% Nmo3.06-3.36 (4H m, 3.67-3.95

(2.5H, ). 4.03-4.10 (0.5H ), 5.32 (1H t). 6.97-7.04 (2H n). 7.14 (IH,
S) 7.26-7.33 ( 2Hyrubic acld @@Sﬁth 128dmmd)) SBs adddd to 2)solufibd of EQnloro44pddMr H] +;

= 3.27m n. 15 EXAMPLE 6
pyridin-4-ylamine (Preparation 115, 1.05mg, 4.13mmol), palladium acetate (56mg,
0.25mmol) and DABCO (1.39g, 12.4mmol) in anhydrous DMF (30ml). The reaction
15 mixture was degassed with argon for 20min, then heated to 145°C for 2h. The solvent
was removed in vacuo and the residue taken up in water (200mL). The suspension
was made alkaline (pH 9-10) with dilute NaOH solution (1M) and filtered through
Celite. After washing of the filtrate with ethyl acetate (50 mL) and ether (50mL) the

pH was adjusted to 3 with dilute HCI solution (1M). Extraction with ethyl acetate (5 x

20 50mL), drying of the combined extracts (MgSO,) and concentration gave the title
compound.
&y (do DMSO): 7.24 (1H, s), 7.42 (1H, s), 8.80 (1H, s); m/z (ES) = 195.02 [M - H];
RT =2.36min.

25 Preparation 117 : 4(S)-(4-Fluorcbenzyl)oxazolidine-2,5-dione

o
Y
HN\/\QO
Q.
To a solution of 2(S)-tert-butoxycarbonylamino-3-(4-fluorophenyl)propionic

acid (1.5g, 5.29mmol) in ethyl acetate (100mL) under an argon atmosphere was added

triphosgene (628mg, 2.12mmol). To the solution was added triethylamine (0.8 mL
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5-Chloro-]H pyrrol o[ 2, 3-e] Lyri di ne-2-car boxylic acid

[1-(S)-benzyl -3-(cis-3, 4-

di hydeoxyspyrrol i din-1-yl)-2(R)-hydroxy-3-oxopropyll amde cl off N CH I~~(
OH H/Il NN HO1\ To a solution of

(S)-3-[(5-chloro-1Hpyrrol o] 2, 3-c] pyridine-2 20

car bonyl )an‘i5

0 13l ) -1 gl e KL ko fhapRith skl 18 98 PR i ) ana
HOBt (27ng, Micd@dpaml heifiitraddEofdertrited wasacad dedicld ATy #didue T2 Gmndel ).  After

tirri f 5m n, EDCl (28ng, O.| I dded th ti ti d
2t Tt Tor TERates SOPAREO e PRI PRE DABLB PN FOST QU HRE L 11 oned
bet 25 : i [
racti ons wis conpP R R ALR IO BEHT AT A (Rroahd sg Vi, RRRPLERGEE 9" ©
purified by (chronmBagrEaA, af), 3.313i0@a18em)el uting with

nmet hanol / di chl oronet hane (1:9) to give the title conpound as a white solid.
mz (ES) = 459 [MW H +. RT = 3.07mn. 30 EXAMPLE 7 -79 NC- 10003PCT
5-Brono- | H pyrrol of 2, 3-c] pyri di ne- 2%‘7&‘?@)@ 'ic acid

(1-di net hyl car banoyl - 2-(S)- phenylethyl)amde Sr O N NNw2 Nt HO To
a sol uti on of5-Ghibfoond-piviioy3 .2H1piridite-2lcpitiok diinsi @ ¢ Ic dinabayitirbaracyd-&)-
(Preparation 27, 50ng, 0.21mmol) in DMF (5nl), was added 2-(S)-am no-N, N

di net hyl - 3- phenyl pr opi onani de hydr Beevéathilantide epar ation 8, 52ng, 0.23mmol ),
HOBt (31nmg, 0.23mml) and D PEA;(72L, 0.41mmol). After 5mn, EDCl (44ng,

0. 23mvol ) was added and the reac 'U\ was stifyed at rt for 16h. The sol vent
was renmoved in vacuo and the regiduey artfj ti bet ween water (30nmL) and
ethyl acetate = '- :

N
e ()
10

To a solution of 5-chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid
(Preparation 6, 36mg, 0.18mmol) in DMF (4mL, anhydrous), was added 2-(S)-
amino-N,N-dimethyl-3-phenylpropionamide hydrochloride (Preparation 8, 46mg,
0.20mmol), DIPEA (105uL, 6.05mmol) and HOBt (25mg, 0.18mmol) sequentially.
15 The solution was stirred for Smin prior to the addition of EDCI (42mg, 0.22mmol) in

one portion. The resulting solution was stirred for 16h at rt. The reaction mixture
was partitioned between ethyl acetate (50mL) and brine (20mL). The layers were
separated and the aqueous phase extracted with ethyl acetate (3 x 20mL.), then the
combined organics were washed with water (3 x 10mL) and brine (10mL). The

20 organic phase was dried (MgS0y), filtered and concentrated in vacuo. Purification via
flash column chromatography cluting with methanol/dichloromethane (1:19) gave an
orange oil which was triturated with diethyl ether/hexane to give the title compound
as an orange solid. oy (CDCl): 2.71 (3H, s), 2.93 (3H, s), 3.05-3.21 (2H, m), 5.28-
5.39 (1H, m), 7.00 (1H, s), 7.17-7.36 (6H, m), 7.69 (1H, d, 9.23Hz), 9.27 (1H, s); m/z

25 (ES")y= 371.15 [M + H]"; RT = 3.28min.

EXAMPLE 2
1 H-pyrrolo[3,2-c]pyridine-2-carboxvlic acid (1-dimethylcarbamoyl-2(S)-

phenylethyllamide
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10 (3 x 30nmL). The conbined organic fractions were dried (MJSO4),
concentrated in vacuo and the residue purified by chromatography on silica
gel wetubiipgr Wi th net hanol / di chl oromet hane (3:97) to give the title conpound
as an off-white solid. 6H (CD30OD): 2.88 (6H, s), 3.06-3.18 (21-1, m, 5.27
(IH, t), 7.13 (1H, s), 7.19-7.29 (5H m, 7.80 (IH, s), 853 (IH, s); mz
(ES) = 415 [M+ H +. 15 EXAMPLE 8y H-Pyrrol\jj,&bl pvri di ne- 2-car boxylic
acid (1 -dinethyl carbamoyl -2-(S yl et hy ide O / , NJNMez N N H 20
Triethylam ne (82L, 0.59mml) wa d ko 2- (@iya am no- N, N- di net hyl - 3-

phenyl propi onani de hydrochl ori de (Pr#pariati 117ng, 0.51mmol ) in DCM

(5m.) at rt under nitrogen. The m xture was cqoled to 0C and | H pyrrol o[ 2, 3-
b] pyri di ne-2-carboxylic acid (Preparation 28, , 0.51nmol ) was added

fol l owed by HOBtT(aléd2itthn &‘.ﬂiﬁﬁﬁmtm,peﬁjyﬁhﬁe-momamm @r&ldtatioh) . The
e

reaction 25 m xture was then owarmto rt, stirred for 4 days and then

di | uted wit H2et®mg, Ofmmele if DA {1 5ndasrrsadded Tr(QqueisasV.dodimsihyigdr oxi de

| uti 2M 2.x 25ni . h ' ' d dried
(vyson | Thangiagmpenabidr AR RO £ b, S8 R B Deige
f oarg whi ch vggmpur.éIm@el)and IPBA0:28INC23nid R PAReciUIRpEDYT 8ayng| ut i ng

w th methanol / dichloronethane (2:98) to give the title conpound as a

white sol i d.0-8mmadberspdded and theapixtyle was soed 3+t fey) 72hg Tie sobant wps 5. 41

(1H, dd), 6.90 (1H .s). 7.08-7.48 (7k e 1Hcnd ( C mz
(ES+) 3 3¥¢mo Ih lyﬁzzgfo zﬁl.iiqge igl%ﬁ&d@%ﬁ%agerwmm}.) ar?d agyl a%'é‘.’ated()}
5- Chl or o- | Hxpshiiig)l afhié,c3mblirddrorginieagercdstiien (M SaE), dofidenplaRaox yeddydnjiani de
N\ Nv.~OH O The title conpound was prepared as outlined in EXAMPLE | from
5-chl oro-  purified by chromatography on silica gel using methanol / dichloromethane (6:94) as
10 eluant to give the title compound as a beige solid. dy (CD;0D): 3.06-3.19 (2H, m),
4.83 (6H, s), 5.27 (1H, 1), 7.20-7.32 (SH, m), 7.34 (1H, s), 7.45 (1H, d), 8.20 (1H, d),

8.87 (1H, s); m/z (ES") =337 (M + H]".

EXAMPLE 3
15 1 H-Pyrrolo[2.3-clpyridine-2-carboxylic acid (1-dimethylcarbamoyl-2(.5)-

phenviethyllamide
0
N
N/ . \ H\)L NMe,
Ao

To a solution of 1H-pyrrolo|2,3-c]pyridine-2-carboxylic acid (Preparation
15, 100mg, 0.62mmol) in DMF (15mL), was added 2-(§)-amino-N,N-dimethyl-3-

20 phenylpropionamide hydrochloride (Preparation 8, 141mg, 0.62mmol), HOBt
(83mg, 0.62mmol) and DIPEA (0.21mL, 1.23mmeol). The reaction was stirred at rt
for 0.5h, followed by addition of EDCI (154mg, 0.80mmol). The mixture was stirred
at rt for 72h then partitioned between water (50mL) and ethyl acetate (3 x 50mL).

The combined organic fractions were dried (MgSQys), concentrated in vacuo and

25 chromatographed on silica gel eluting with methanol/dichloromethane (1:19) to give
the title compound as a yellow solid. &y (CD3OD): 2.88 (6H, s), 3.07-3.20 (2H, m),
528 (1H,t), 7.20 (1H, s), 7.22-7.31 (5H, m), 7.65 (1H, d), 8.10 (1H, d), 8.76 (1H, s);
m/z (ES™) =337 [M + H]".
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10 1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid (Preparation 18) and 2
phenoxyet hyl am ne. The product was purified by chromatography on silica gel
el ut Nogeowirth net hanol / di chl oronet hane (1:19) to give the title conpound as a
yellow solid. SH (CD3OD): 3.79 (2H, t), 4.17 (2H, t), 6.88-6.97 (3H m,
7.08 (1H, s), 7.16 (2H, t), 7.67 (1H, s), 8.58 (1H, s); mz (ES+) = 316 [ M
H +. 15 EXAMPLE 10 5-Chloro-I H pyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid
(2-norpholin-4 ylethyl)amide CN\ N _/- ' NO HO The title conpound was
prepared as outlined in EXAWMPLE | frEMlEbE@Ir o- 20

1H—pyrro|o[2§ v 1 Pre. C

2- nmor phol i n- 4== A r-HE ey : LY Y ERTOHET S aphy on
silica gel eluting with rrethanol/ hehiah iqane (1: 19) to glve the title
conmpound as a yellow solid. SH (CD%O%}L‘ZQ%GO (4H, m, 2.64 (2H, t),
3.58 (2H, t), 3.69-3.73 (4H, mME\7.05 (1H, g, 7-66 (1H s), 8.58 (1H s);
mz (ES) = 309 [ MrH] +. 25 EXAMPLE T
5-Chloro-I H pyrrol o[ 2, 3-c] pyri di 1 CNdgi d [ 2- (4-

met hoxyphenoxy) et hyl ] am de -81 NC- 10003PGT Ove NNp NHO The title
conpound was prepared as outlined in 'EXANZPLET@m 5-chl oro-

1H pyrrol o[ 2, 3-c] pyri di ne- 2- carboxylic acid (Pr ration 18) and 2-(4-

met hoxyphenoxy) et hyl ami ne. The product was hr omat ogr aphy on
silica 5 gel el utiogsolition ofet-raAwr Vdmdﬁpg’i{% g’%’g}’?"l’ e #ide the title

compound as S I/ ), 4.12
(2H t), 5. §iropts B‘?% mr%n% 0$H6‘g";§i§ ﬁ%wg (lé%é‘g%?iﬁaae‘ﬂf’ (% ?&‘%FM s): mz
(ES) = 346 [dihkdhyl-3-phenylpropionamide hydrochloride (Preparation 8, 116mg, 0.51mmol),
HOBt (69mg, 0.51mmol) and DIPEA (0.18mL, 1.02mmol). After 15min, EDCI
10 (127mg, 0.66mmol) was added and the mixture stirred at rt for 15h. The solvent was

removed in vacuo and the solid partitioned between water (50mL) and ethyl acetate (3
x 50mL). The combined organic phases were dried (MgSQa), concentrated in vacuo
and purified by chromatography on silica gel eluting with methanol/dichloromethane
(1:19) to give the title compound as a beige solid. 8y (CD;0OD): 2.89 (6H, s), 3.05-

15 3.19(2H, m), 5.27 (1H, ), 7.16 (1H, s), 7.20-7.32 (5H, m), 7.67 (1H, s), 8.56 (1H, s);
m/z (ES) =371 [M + H]".

EXAMPLE 5
5-Chloro-1H-pyrrolof2,3-c]pyridine-2-carboxylic acid [ 1-{(S)-{4-fluorobenzyl)-2-(4-

2o hydroxvpiperidin-1-yl)-2-oxoethvllamide
Cl

0
7N
O
N OH
H 0 \@\
F

Route A : To a solution of 2-(8)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino}-3-(4-fluorophenyl)propionic acid (EXAMPLE 228, 1.4g,
3.87mmotl) in DMF (35mL) was added HATU (1.77g, 4.64mmol} and the reaction

25 stirred for 10min. 4-Hydroxypiperidine (0.43g, 4.26mmol) was added, followed by
DIPEA (0.8mL, 4.64mmol,) and the reaction stirred at rt for 16h. Solvent was

removed in vacuo and the crude material partitioned between ethyl acetate (50mL)
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EXAMPLE 12 10 5-Chl oro-| Hpyrrol o[ 3-cl pyridi ne-2-carboxylic acid

(2-thi ophen-2-ylethyl)amde d \/ N, \ NS NHO The title conpound was
pr epace@oasroutlined in EXAMPLE | from 5-chl oro-

1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid (Preparation 18) and

2-t hi ophen-2- ylethylam ne. The product was purified by chromatography on

compound as YT S The PEARINGEIN S EFIORIA piclridhe GufpnlBy d® 1111
6. 89- 6. 94 ( Yrine 1Px30MI0didHMEI0,) and bhe(sbHienthlemovéd Gbvdclibl Pw)ficaBoh By (1H, S);
mz (ES) = 306 [M: H +. EXAMPLE 13 20 ,

5- Chl or o- 1HSBiRLFEpRalDZraphy ($1§:nd:4 dichigsemgthape/methgnel) gave the title

met hoxypheny, | ani den N Hee L title conpound was prepared
as outlined C:"lﬁ‘%é%‘k#ﬂ@ (%%f)ro#g-lg\ﬁwg_] f@ 3 P,

H py3 r ol o] 2,Reut¢ Byr i diTie-tRlcamiipoxyd was prepared Bs epidined imBXANPREA Roifn25-25
nmet hoxyphenyl %et hyl am ne. The product was_purified b%/_ chr omat o%aphy on
silica gel BlaeilHoPYWR!PlZmstinamidinedr crpOwErasidaRerpation | 8} 4idg-(8-amHBot i t | e

conmpound as -a,_ = 100G03R - Ok | (i€ : (2H, t), 3.59
(24, 1), 3.78% %]%%OQ%?}@QSQ‘ ‘?51%",’8{"%‘%85@!9 yg{"i"ﬁ!ih d%&%’%‘”‘f‘f‘%ﬁies) . 7.12-7.18
(2H, m, 7. qPrdégaratiey 208. Bl frddict syas putified isShrem3d@raphivion tslica gbl dXMPLE 14
5- Chl oro- 1Hpyrrol o[ 2, 3-c¢] pyri di ne- 2- car boxyl i c acid
( 2- 0X0- 2- phé’ﬁm @pW(ﬂlqgorO@Pﬂ@neﬁzlg) Q@ veNthe title cpmpound as a pale yellow
10 solid. 8y (CD,OD): 1.08-1.19 (0.5H, m), 1.29-1.51 (1.5H, m), 1.54-1.62 (0.5H, m),
1.73-1.84 (1.5H, m), 3.06-3.36 (4H, m), 3.67-3.95 (2.5H, m), 4.03-4.10 (0.5H, m),
5.32 (1H, t), 6.97-7.04 (2H, m), 7.14 (1H, s), 7.26-7.33 (2H, m}, 7.66 (1H, s}, 8.55

(1H, s); m/z (ES") = 445 [M + H]"; RT = 3.27min.

15 EXAMPLE 6
5-Chloro-1H-pyrrolo[2.3-clpvridine-2-carboxvlic acid [1-(5)-benzy]-3-(¢is-3.4-
dihvdroxvpyrrolidin-1-v1)-2(R)-hvdroxy-3-oxopropyl]amide

c OH
/BN
s Hﬂ‘(b—m
e

To a solution of (5)-3-[(5-chloro-1 H-pyrrolo[2,3-c]pyridine-2-
20 carbonyl)amino]-2-(R)-hydroxy-4-phenylbutyric acid (EXAMPLE 44, 50mg,

0.13mmol), cis-3,4-dihydroxypyrrolidine (Preparation 23, 15mg, 0.15mmol) and
HOBt (27mg, 0.20mmol) in DMF (5mL), was added DIPEA (47uL, 0.27mmol).
After stirring for S5min, EDCI (28mg, 0.15mmol) was added and the reaction stirred at
rt for 72h. The solvent was removed ir vacuo and the residue partitioned between

25 water (30mL) and ethyl acetate (3 x 30mL). The combined organic fractions were
dried (MgS0O,), concentrated in vacuo and the residue purified by chromatography on
silica gel eluting with methanol/dichloromethane (1:9) to give the title compound as a
white solid. m/z (ES") =459 [M + H]". RT = 3.07min.

30 EXAMPLE 7

-79 -



The title conpound was prepared as outlined in EXAMPLE | from 5-chl oro-

| H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid (Preparation 18) and 2-oxo0-2 |d
phenytedmptam ne. The product was purified by mass di rect ed purification to
give the title conmpound as an orange solid. mz (ES) = 314 [M+ H'; RT =
3.30m n. EXAWPLE 15 5-Chl oro- 1Hpvrro| o[ 2, 3- c] pyr| di ne- 2 car boxyl i ¢ acid

(I H-benzoim 19 ) The
title conpouﬁng ' ' O S ?‘H‘P@r‘%‘@“

| H pyrrol of 2, 3-c] pyri di ne- 2- car boxwhenwlahvlqmmeeepar ation 18) and 2- oxo- 2-
phenyl et hyl am ne. The product V@s purified by mass di rect ed purlflcatlon to
give the 20 title conpound as a yeklow solid.omz (ES) = 326 [M+ H'; RT =
2.66mn. EXAMPLE 16 5-Chl oro- v 0[2-,43- ri di ne- 2 car boxyl i ¢ acid
phenethylamde C N N N HO co%%und was prepared as
outlined in EXAMPLE 1 from 5-chl oro- N H-Y yr, 3-c] pyri di ne- 2-carboxylic

acid (Preparation 18) and phenet hyl am ne.” -83 | 0003PCT The product was
purified by mass directed purification to give e title conpound as an

7359730 (51, > e P GO moteS et rel et g
EXAMPLE 17 (Pré&ration R fonig, Ol X nind) & PME Ginile); Rasadded)2y(S)-andss-d, N-
[2-(4-TTuor odD r?lgtn¥'{- -%E’lgg)lll]!)m%%ngmldwhy\drNoc\hlolrlde (Pll‘\tlaplgratlon 8, 52mg, 0.23mmol),
HOBt (31mg, 0.23mmol) and DIPEA (72uL, 0.41mmol). After 5min, EDCI (44mg,
0.23mmol) was added and the reaction was stirred at rt for 16h. The solvent was
removed in vacuo and the residue partitioned between water (30mL) and ethyl acetate
10 (3 x 30mL). The combined organic fractions were dried (MgSQy,), concentrated in
vacuo and the residue purified by chromatography on silica gel eluting with
methanol/dichloromethane (3:97) to give the title compound as an off-white solid. 3y
(CD;0D): 2.88 (6H, s), 3.06-3.18 (2H, m), 5.27 (1H, t), 7.13 (1H, s), 7.19-7.29 (5H,
m), 7.80 (1H, s), 8.53 (1H, s); m/z (ES") = 415 [M + HY".
15
EXAMPLE 8

1H-Pyrrolo[2,.3-bipvridine-2-carboxylic acid (1-dimethylcarbamovl-2-(5)-

phenvlethyDamide

0
QPM“\)LNM%
NT"Sy
H 0o \©

20 Triethylamine (82puL, 0.59mmol) was added to 2-(S)-amino-N,N-dimethyl-3-

phenylpropionamide hydrochloride (Preparation 8, 117mg,0.51mmol) in DCM
(5SmL) at rt under nitrogen. The mixture was cooled to 0°C and 1 H-pyrrolof2,3-
b]pyridine-2-carboxylic acid (Preparation 28, 75mg, 0.51mmol) was added followed
by HOBt (102mg, 0.765mmol) and then EDCI (98mg, 0.51mmol). The reaction

25 mixture was then left to warm to rt, stirred for 4 days and then diluted with ethyl
acetate (25mL), washed with aqueous sodium hydroxide solution (2M, 2 x 25mL),
aqueous hydrochloric acid (2N, 2 x 25mL) and dried (MgSQO4). The organic solution

was concentrated in vacuo to give a beige foam which was purified by column
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Hp The title conpound was prepared as outlined in EXAMPLE 1 from 5-chl oro-
| H pyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid (Preparation 18) and 10

4- f | warphenet hyl am ne. The product was purified by nass directed
purification to give the title conpound as an orange solid. SH (CD30D):
2.93 (2H, t), 3.60 (2H, t), 6.97-7.04 (3H, nm), 7.24-7.30 (2H, m, 7.65 (1H,

s), 8.56 (1. :

5- Chl oro- II—I—pyr%qra’t?%i[@ly(eﬁﬁ%n ‘??%lﬁlr?g{ %{[‘5 lc/le;%I }(1)1%39?“6?@%/:&5 izl{é( M etlrﬂg 6-

f 1 uor obenzylcsuipbaityds) ik hitd bol@im HgCDCIHL2. 7W(3m_)1 2.95(3H/s), Hi @(H{ Thestdttl e
ared as outlined in EXAW 1 from 5-chl oro-

conpound was pr 20
F4 by 1ol of 218 Eppfyb0 6 hess 2L BT 5 LI U Ehpar B HbrDLsy? G =

2-(2-chloro I y_l yl ) et hyl ami ne. The product was purified by
mass direct 3272 @r‘l??ﬂ ?onfggﬂlgrpve the title conpound as a yellow solid. SH

( CD3OD) : 282(2H ), 3,64 (2H 1), 3.95 (2H '3), 7,04-7.09 (2H m).
7.20-7.25 (2H, m. 7.67 (111, s). 8589/‘ s): mz (ES) = 398 [Mr H'. 25
r?e20arboxy||c acid

EXAMPLE 19 5- Chl oro- IH-pyrroI 0[2 3-EX
(2, 3-di hydr obegz(%lgﬁ, NO H

| J.am.da:
O The title conpournd '. Ibé/bc R 1c AP ~chloro- 1
H pyrrol o] 2, 3-c] pyri di ne- 2- carlgpxyllc aC|d (Pratlon 18) and 2, 3-
.i
d a

di hydr obenzo[ 1, 4] di oxi n-2-yl et am ne The uct was purlfled by mass 5
directed purification to glvet s a yellow solid. SH
(CD30D): 3.69- 3.73 (2H, : 39- 1H n') 4.32-4.42 (2H, m), 6.77-6.88

(4H, m, 7.10 (1H, s),
The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

10 1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-
phenoxyethylamine. The product was purified by chromatography on silica gel
eluting with methanol/dichloromethane (1:19) to give the title compound as a yellow
solid. &y (CD;0OD): 3.79 (2H, t), 4.17 (2H, t), 6.88-6.97 (3H, m), 7.08 (1H, s), 7.16
(2H, 1), 7.67 (1H, s), 8.58 (1H, s); m/z (ES") = 316 [M + H]".

15

EXAMPLE 10
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (2-morpholin-4-viethyl)amide

Cl

N
NN R~
: '~

0]

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
20 1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-morpholin-4-
ylethylamine. The product was purified by chromatography on silica gel eluting with
methanol/dichloromethane (1:19) to give the title compound as a yellow solid.
Su (CD;0D): 2.54-2.60 (4H, m), 2.64 (2H, t), 3.58 (2H, t), 3.69-3.73 (4H, m), 7.05
(1H, s), 7.66 (1H, s), 8.58 (1H, s); m/z (ES") = 309 [M + H]".
25
EXAMPLE 11
5-Chloro-1H-pyrrolof2,3-c]pyridine-2-carboxylic acid [2-(4-

methoxyphenoxv)ethyllamide

-81-



7.67 (1H, s), 8.58 (1H, s); mz (ES+) = 344 [M+ H'. EXAMPLE 20 10

5-Chl oro-1 H pyrrol of 2, 3-cl pyri di ne-2-carboxylic acid [2-(naphthal en-1-

yl amiaopebtyl lamde a N ~ |, N-/\H1/ NHOThe title conpound was
prepared as outlined in EXAMPLE 1 from 5-chl oro-

| H pyrrol of 2, 3-c] pyri di ne-2-carboxylic acid (Preparation 18) and

2- (napht hal en-1- 15 yl am no) et hyl am ne. The producigmaas purified by mass
directed purification to giwg the title conmpougd~gs a brown solid. 6H
(CD3AD): 3.55 (2H, t), 3.80 ( (1 , 7.04 (IH, s), 7.14 (1H,
d, 7.28 (1H, t), 7.36-7.42 ( 7.70- 7.74 (1H, m,
7.98-8.02 (1H, m, 8.58 (1H 365[!\/& H +. 20 EXAMPLE 21
1Hlyrrol o[ 2, 3-cl pyri di ne-2-car boxyl i cpaci d (2- phenyl am noet hyl )am de N
N~-HN HO The title conpound was prepared as outlined in EXAMPLE 1 from
| H pyrrol o] 2, 3- dhpyitiedompond wabprepited agouttin¢dPmdpRAMPDE 115)m Hrchl@6-

35 NG, 10003 Pel oty B aiboti apif (PETRRAGoN B G, (1171 D)

6.69 (2H, d H, ;
0,90 (2% gl SR T i hbo iy B )

aci & (2-1) rgehciutylw wyhﬁmml/mormcﬂlariﬁfé X7 td gvcdrwptdter@nmnélaepar ed as

CPr epar at i onohsy said 3 (Ao S Eong 77 (B Yl A% 8 SRES AL & 1S 4
pale yell 0W7$(5§('1i-’1, sPH.7PROD) 8.58 (B, §2H2 (Bs) 4348 (M + HY™.

EXAMPLE 12

10 5-Chloro-1H-pvrrolo[2.3-¢]pyridine-2-carboxylic acid (2-thiophen-2-ylethyl)amide
cl

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-thiophen-2-
ylethylamine. The product was purified by chromatography on silica gel eluting with

15 methanol/dichloromethane (3:97) to give the title compound as a yellow solid. &y
(CD;0OD): 3.16 (2H, t), 3.65 (2H, t), 6.89-6.94 (2H, m), 7.03 (1H, s), 7.20 (1H, d),
7.66 (1H, s), 8.57 (1H, s); m/z (ES") = 306 [M + H]".

EXAMPLE 13
20 5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvlic acid [2-(2-

methoxyphenyl)ethyllamide

Cl
7N OMe

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-(2-
25 methoxyphenyl)ethylamine. The product was purified by chromatography on silica

gel eluting with methanol/dichloromethane (3:97) to give the title compound as a
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10 (2H, t), 6.89-6.97 (3H, m, 7.14 (IH s), 7.26 (21-1, t), 7.65 (IH d),
8.10 (1H, d), 8.78 (1H, s); mz (ES) = 282 [ M+ H +. EXAWPLE 23

5- Mewbowgrt pyrrol o[ 3, 2- bl pyri di ne- 2- carboxylic acid

(1-di net hyl car banoyl - 2- (SS- 15 phenylethyl)amide MO NO N-NWV2 HO Nt
To a solution of 5-nethoxy-1H pyrrol o[ 3, 2-b]pyridi ne-2-carboxylic acid

0 s7mon) , e Roon B BRI 408 B ety £ S MO 1y 20

The reacti onipl ¥, 4reg (WMBSs)S7IIRIEDS {2, 9T BORIHOY), §.85 (118, S (BFY) 1330
2-(S)-am no-N, N- dinethyl-3-phenyl propi onam de hydrochloride (Preparation
8, 65ny, 0.44fmdl))- in one portion. The reaction mxture was stirred for 21h
at rt then water (15nL) and dichl oronmethane (30nmL) were added. The m xture
was stirred vigorously for 10mn and the | ayers separated. The aqueous
phasg was extracted with dichl or onetkeARKI¥E 1425 | 5nl) and the conbi ned
organi cs washed with brine (30nL), dri filtered and concentrated
in vacuo. Purf£ihiggpild A0f2. 3r6 IpYEEINgréncar boraihis eid (4 raxo-2-ghemyletiyyd Jamid.

acet at e/ i sohexane, 1:1) gave acgyellow oil. Trituration with water foll owed
by -86 NC-i 0003PCT filtration an ying gavg the title conpound as a white
solid. 6H (CD30OD): 2.88 (6H, 2 (2H; 3.94 (3H, s), 5.26 (1H,
dd), 6.71 (IH d), 7.13 (1H, s), , M, 4 (11-1, d); mz (ES) =
367 [M+ H+; RT = 3.20mn. 5 EXAMPLEH24 §H Pyrrol o[ 3

2- bl pyri di ne-2-car bo>.<?/l ic acid (1-di methyl carbanoyl -2-(S) - phenyl et hyl )am de
N O/ N-)~ Nwvei The tNlagomporne peas preprred pacedingd IIDéXIAiM BE hir Iprot from

1H pyrrol o[ 3,,2-b j di ne-2.16, carboxylic id (Pre ation_32) and
2-(S) - am no- p#r&%%?ﬁ&yréugg?eﬁv gxﬁ% acid (Eﬁ'epar(aﬁon H%S fnid Q—oxo-%—
10 phenylethylamine. The product was purified by mass directed purification to give the
title compound as an orange solid. m/z (ES™) =314 [M + H]"; RT = 3.30min.

EXAMPLE 15
5-Chloro-1/-pyrrolol2.3-c]pyridine-2-carboxvlic acid {1 H-benzoimidazol-2-

15 ylmethyl)amide

N~ /;)
}
N

H 0

cl

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-oxo-2-

phenylethylamine. The product was purified by mass directed purification to give the

20 title compound as a yellow solid. m/z (ES") =326 [M + H]"; RT = 2.66min.
EXAMPLE 16
5-Chloro-1H-pyrrolo[2,3-¢]pyridine-2-carboxylic acid phenethylamide
cl
X
N H\/\Q

N

H o]
25 The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and phenethylamine.
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propi onam de hydrochloride (Preparation 8, 78ng, 0.34mmol). The title
conpound was isolated as a white solid. SH (d6 DVSO): 2.82 (3H, s), 2.98
(3H, N8hooo#c®3 (2H, m, 5.12 (IH m, 7.16 (21-1, m, 7.24 (2H m, 7.32
(2H, m, 7.40 (1H, d), 7.74 (11-1, d), 8.37 (1H, dd), 8.93 (1H, d); mz
(ES') = 337 [ M H +; 3.10m n. 15 EXAMPLE 25

1H Pyrrol o[ 3,,2- bl |d|ne rboxylk.i ¢ Cld N~~O H
To a sol uti gl;]he&ro@fcé Wﬁ’? POl %‘f‘gg)én% Sy‘;FecEf%rPém g‘élo?%%)gyx%gé ggleﬁg%?g%dairgatl on

20 32, 50Ny, anQyradecnsdRl) si (CHMGDY: MY (2 @d M, ¢ 100@ hydamonsH( 44L,

0. 34mm|) Di PE%j]g 118L, %(%8mmf) an(d i ¥ QHB&?) sequegtl ally.

The reacti orm}n7>ﬁ4l(dH 9as. 5§’t(1Hr@dnf/Z)(E$bn=r$0©|{%+Ht]o the addition of EDC
(42ng, 0.22mml) in one portion. The resulting m xture was stirred for 20h
at rt and partitioned between ethyl acetate (50nm) and water (20nli). The

| ayess were 25 separated and the aquepamm@se extracted with ethyl acetate
(2 x 30nm.). The conbined organl c fractl ons ver e vvashed with brine (20nL),
dried ( MySO4-Chidrpiléf-pyitolaiidi-clpyndine Ebioxylic 2 - sraphenyl Jethyljamide
Trituration with diethyl etherg/ i sohexane and coI I ectl on by filtration
gave, after air-drying, the tlt/ \orrpound as g-cream - 87 NC-10003 PCT
coloured solid. 6H (d6 DMSO): 348 2H, t), 6.94 (3H, in),
7.17 (1H, dd), 7.28 (3H m, 7. B, dd), 8.86 (1H, t); mz
(ESt+) = 282 [M+ H +; RT = 2.60m n.
1H Pyrrol of 3, 2- bl pyri di ne-2-carboxylic acid (2-phenvl am noet hﬂé;(am de NN
Hp The title corrﬁ’m}ﬁ i coarpopnd B eEepardag epilined i EXBM%IEEl fromedcelalgro- N-

ghgﬂglﬂgi%lthrﬁgkﬁglopf}%ﬁ dlenet??M@ﬁp@gn@v&ﬂaﬁggllgf& as a cream solid.

6H (€6 DVSO)4- ﬂBorZ;ﬁh:(zﬁﬂbyldﬁme 3TBd pfodit w&)purﬁiea @y(niasb'ldué()ted purbfcatibhito t) 6. 63
(2H, dd), 7.07 (2H dd), 7.17 (IH dd), 77 (1H, d), 8 37

(1H dd), 8.gig {hekitlecpmpapnd @Eyorﬁn%sphpwﬁn HFD;O‘RT 233 (2H, 1), 3. 60 (2H, 1),
6.97-7.04 (3H, m), 7.24-7.30 (2H, m), 7.65 (1H, s), 8.56 (1H, s); m/z (ES") = 318
[M+H]".

15 EXAMPLE 18
5-Chloro-1 H-pyrrolo[2 3-¢cipyridine-2-carboxvlic acid [2-(2-chloro-6-

fluorgbenzyvlsulfanyDethyllamide

Cl <

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
20 1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-(2-chloro-6-
fluorobenzylsulfanyl)ethylamine. The product was purified by mass directed
purification to give the title compound as a yellow solid. 8y (CD3;0D): 2.82 (2H, t),
3.64 (2H, t), 3.95 (2H, s), 7.04-7.09 (2H, m), 7.20-7.25 (2H, m), 7.67 (1H, s), 8.58
(1H, s); m/z (ES") = 398 [M + HJ".
25
EXAMPLE 19
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (2,3-dihydrobenzo[1.4]dioxin-

2-ylmethyl)amide
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2.36m n. 15 EXAMPLE 27 5-Chloro-1H=pyrrol o[ 3, 2- bpyri di ne-2-carboxylic acid
(2- phenoxyethyl)amde c¢c1 N \ N Hp The title conmpound was prepared as
out | Noedoiror EXAMPLE 1 from 5-chl oro- 1H pyrrol o[ 3, 2-b] pyridi ne-2-carboxylic
acid (Preparation 6) and 20 2-phenoxyet hyl am ne. On conpl etion of the
reaction, the mxture was partitioned between water and di chl oronet hane on
a hydrophobic frit, washing w {:‘h di chl orometguan The organic filtrate was
concentrated in vacuo then tri ed with ﬁom&t hane/ met hanol / et hyl
acetate to give the title conmpoyhd a whit SH (d6 DMVSO): 3.68
(2H, m, 4.13 (2H, m, 6.94 (3H, . 4H°n), 7.83 (1H d), 25 8.95
(1H, 1), 12.09 (1H, s). mz (ES) = M6 [ H RT = 3.45m n. EXAWVPLE 28
5-Chl oro-1 H pyrrol o[ 2, 3-cl pyri di ne-2-carboxylic acid [2-(4-benzyl pi perazin-1
yl)ethyll am de -Bf e cbiidan®ehs Grephledas ohthnbtl 1riI'EKAIMPDE L Gopoitoklonas
prepared as outlined in  EXAMPLE 1 from 5-ch
H pyrrol of 2, ISH@W?lP[Qdi"ﬁ@%ﬁ@r%ﬁ%’?mﬂélc&@l%@( W%’ﬂﬂpﬂtlﬁbﬂ"‘dl%)‘i and
4- benzylplpe dlrected 5
di &e%%la[flhdgé({oﬁ[q ASimdif g af d%a;ﬁfe rﬁi‘@zﬁm?%& hx‘?ﬁ%ﬁ)ﬁly n?:%ss

purifi cat| on gl ve e’co an orange Sol (ES) = 398

[M+sH® Rilregted- ﬁﬁﬁb:ﬁtlonﬁ&%m-tﬁe ﬁﬂe compound as a yellow solid. 8y (CD;0DY): 3.69-
SChIoroIH-:géerolo 3c|5)r|d|ne2carboxllc aci d

(2- benzyl ani héREA;INaROdet 0§ IHN m), 432-4.42 (2H, m), 6.77-6.88 (4H, m), 7.10 (1H, s),
7.67 (1H, s), 8.58 (1H, s); m/z (ES") =344 [M + H]".

EXAMPLE 20
10 5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxvlic acid [2-(naphthalen-1-

ylaming)ethyllamide

° ()
\
N NN O

N
H o
The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-(naphthalen-1-

15 ylamino)ethylamine. The product was purified by mass directed purification to give
the title compound as a brown solid. &4 (CD;0D): 3.55 (2H, t), 3.80 (2H, t), 6.68
(1H, d), 7.04 (1H, s), 7.14 (1H, d), 7.28 (1H, t), 7.36-7.42 (2H, m), 7.65 (1H, s), 7.70-
7.74 (1H, m), 7.98-8.02 (1H, m), 8.58 (1H, s); m/z (ES") = 365 [M + H]".

20 EXAMPLE 21
1 H-Pyrrolo[2,3-c]pyridine-2-carboxvlic acid (2-phenvlaminoethyllamide

The title compound was prepared as outlined in EXAMPLE 1 from 1H-
pyrrolo{2,3-c]pyridine-2-carboxylic acid (Preparation 15) and

25 2-phenylaminoethylamine to give the title compound as a pale yellow solid.
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10 O The title conpound was prepared as outlined in EXAMPLE 1 from
5-chloro- I Hpyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid (Preparation 18) and
2- berzytvarrcnoet hyl am ne. The product was purified by nass directed
purification to give the title conpound as an off-white solid. mlz (ES) =
329 [M+ H +; RT = 15 2.75m n. EXAMPLE 30

5- Chl | H 24 35 idine-2- | [

henyl car barbh CHBPRY! J G Y e Pl Des B8 0.7 0817k G g

[ (S-chl oro- I'tspyH, @bczi?o @ﬂ]dngsi(lfl{%-s?-rﬁ@giasmé lSWMQ]H{aCGti c acid (EXAVPLE
40, 30ny, 0.12mmmol) m.) was added aniline (12 0.13mml ), HOBt
(16nmg, 0. 12mmol) and DI PEA (41L 0.24mvol ). After 5mn, EDC (29ny,

0. 15mmol ) was added, and the reacti rt for 16h. The solvent
was renoved in vacuo and the solid mMﬂ%ﬁgé bet ween water (20nmL) and 25

ethyy acetate (3 x1/2@fblo[TPe]saltmd2adogAl &id (22HdneRFetidYmidei ed (MySH4) ,
concentrated in vacuo and the residue purified by chromatography on silica

gel -89 NC 10003PCT el uting with nethanol/di chForonet hane (1:19) to give
the title conpound as a yeIIow%‘;{‘z (ES) 329 [M+ H +, RT = 3.17nin.
EXAMPLE 31 5 5-Chloro-IHprn ol 2 | ppridiroe- 2- car boxylic acid
f(tetrahydropyran-4- ylcarbanoyl )nmetiylfamde C N~ NI NNJ:D HH O The
title conpound was prepared accordl ﬁ'g t® the procedure of EXAMPLE 30 except

feaction m xt ure BTt RPaialn R 4 ERAMPLR LB Trhe soiia
\évglsi df l Imt( er q%m@qu drd pﬁqdlﬁe-glcuﬁ)o&?ﬁc hdidl (Prepar@unIs)and 2-pMehdLyctiyghiak| | ne
to give the title compound as a pale yellow solid. 8y (CD;0D): 3.81 (2H, t), 4.18
10 (2H, t), 6.89-6.97 (3H, m), 7.14 (1H, 5), 7.26 (2H, 1), 7.65 (1H, d), 8.10 (1H, d), 8.78
(1H, s); m/z (ES") =282 [M + H]".

EXAMPLE 23
5-Methoxy-1H-pvrrolo[ 3,2-bipyridine-2-carboxvlic acid (1-dimethvlcarbamoyl-2-(8)-

15 phenylethyl)amide

N

0
/A ) H\)L
et N y NM82
N B
H 0 ‘\©

To a solution of 5-methoxy-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid
(Preparation 36, 50mg, 0.26mmol) in DMF (3mL), was added DIPEA (100pL.,
0.57mmol), HOBt (35mg, 0.26mmol) and EDCI (60mg, 0.31mmol) sequentially.

20 The reaction mixture was stirred for Smin prior to the addition of 2-(S)-amino-N, N-
dimethyl-3-phenylpropionamide hydrochloride (Preparation 8, 65mg, 0.29mmol) in
one portion. The reaction mixture was stirred for 21h at rt then water (15mL) and
dichloromethane (30mL) were added. The mixture was stirred vigorously for 10min
and the layers separated. The aqueous phase was extracted with dichloromethane (3 x

25 15mL) and the combined organics washed with brine (30mL), dried (MgSQ,), filtered
and concentrated in vacuo. Purification via flash column chromatography (S10;, ethyl

acetate/isohexane, 1:1) gave a yellow oil. Trituration with water followed by
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337 [M+ H +; RT = 2,72m n. EXAMPLE 32 15
5-Chl oro- | H pyrrol of 2, 3 cl pyridi ne-2-carboxylic acid {f(thiophen-2-
yi menbydopwar bamoyl I methyll } amde I NI ONNNS HH OThe title
conpound was prepared according to EXAMPLE 30 except 2-am nonet hylt hi ophene
was used in place of aniline, After stirring for 16h the 20 reaction m xture

vas poured Bl 8o g DEURIRI Bk LRy JERHIA LG S0t B e shogrel ve
EXAMPLE 33 5 £k, 610 2H; pyr3.94 (2 s§-5ceiiy, dd))6:73-(¢Hy bpxyl3i @ Has), @.25((8H, 25

met hoxyphenyl car barmyl} met hyl ) am de 90.,NC-10003PCT CI N OW NNNHH O
The title cdibduid!iad (ip(ésehzﬁéz:Wd‘” HY: RS EXAVBIE 30 except p- ani sidine

was used in place of aniline. After stirring for 16h, the reaction m xture
was poured into water and the precipitate was filtered and dried to give
the §itle conmpound 5 as a bei ge sol IRKAMPLE E$+) 359 [M+ H +; RT =
3.22m n. EXAI\/PLE 34  >- ChI Qro- | H ~nro| 0[2 3-cl pyr|d| ne- 2 carbo yI|c acid
(1- (S) - benzvl - 2- Hidymrolal3.2dlpwidipe-2-carboxlic acad{ lydimathylegrhamayind

phenylethylyamide

N\ Q
Q&\WH\}NMEZ
e

Prepared as outlined m EXAMPLE 1 from 1 H-pyrrolo[3,2-b]pyridine-2-
10 carboxylic acid (Preparation 32) and 2-(5)-amino-N, N-dimethyl-3-phenyl-

propionamide hydrochloride (Preparation 8, 78mg, 0.34mmol). The title compound
was isolated as a white solid. &y (dg DMSO): 2.82 (3H, s), 2.98 (3H, s), 3.03 (2H, m),
5.12 (1H, m), 7.16 (2H, m), 7.24 (2H, m), 7.32 (2H, m), 7.40 (1H, d), 7.74 (1H, d),
8.37 (1H, dd), 8.93 (1H, d); m/z (ES") =337 [M + H]"; RT = 3.10min.
15
EXAMPLE 25
1 H-Pyrrolo[3.2-blpyridine-2-carboxylic acid (2-phenoxyethyl)amide

To a solution of 1 H-pyrrolo[3,2-b]pyridine-2-carboxylic acid (Preparation

20 32, 50mg, 0.31mmol) in DMF (5mL), was added 2-phenoxyethylamine (44ul.,
0.34mmol), DIPEA (118uL, 0.68mmol) and HOBt (4Zmg, 0.3 1mmol) sequentially.
The reaction mixture was stirred for Smin prior to the addition of EDCI (42mg,
0.22mmol) in one portion. The resulting mixture was stirred for 20h at rt and
partitioned between ethyl acetate (S0mL) and water (20mL). The layers were

25 separated and the aqueous phase extracted with ethyl acetate (2 x 30mL). The
combined organic fractions were washed with brine (20mL), dried (MgSO,), filtered
and concentrated in vacuo to give an oil. Trituration with diethyl ether / isohexane

and collection by filtration gave, after air-drying, the title compound as a cream
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Hot 10 + i To a solution of 2-(S)-[(5-chloro-IH pyrrolo[2,3-c]pyridine-2-

car bony] ) am no] - 3- phenyl propi oni ¢ acid (EXAMPLE 42, 50ng, 0.15mmol)

(3mivewessradded pyrrolidine (13L, 0.16mol), HOBt (20ng, O0.15mmol) and
Dl PEA (51L, 0.29mml). After 5mn, EDCl (36ng, 0.19mmol) was added and the
15 reaction was stirred at rt for 16h. The sol vent was renoved in vacuo and

conpound as DBLLTE SFtarbASOF ads el P ARD. B iyPts e
35 20 5-Chl oddq M@m GhN7Z731E] gy 813 (ME; ad)garsquml ) mﬁdiq%+Ii282

am de

-(S)-benzvl - §\I hydr oxypyrrolidin-1-yl)-2-oxoeth
HN~OH O -d¥ @1@63@0% a sol ution of
2-(S)-[(5-chloro-1Hpyrrrol o[ 2, 3-c) pyridi ne-2-

car bonyl ) am no] - 3- phenyl propi oni ¢ acid (EXAMPLE 42, 50ny, 0.15mmmol)

(3m3 was added 3-(S)-hydroxypyrrol iIEXKAMEDB28ng, 0. 16mol ),
0.15mml ) and DI PEA (51 pL, 0. 29mm|) After 5m n,
5 added and the A&SaRYITHe 2-¢31bg gt (25

X 20nmL), dried (MySO4) and concenfrated in va
chromat ography on silica gel elgti
gave the title conpound as a whi
3.20nin. 10 EXAVMPLE 36 5- Chl oro- |Hp§rr

vacuo and the residue partl ti oned bet ween vvat 20n1_) and et hyl

EDCI (36
¥ hyRas

HOBt (20my,

Purification via
ol / di chl or onet hane (4:96)
4 (ES) = 413 [M+ H + RT
Io[2 3- clpyrldlne 2-carboxylic acid

[1 -(S)-benzyl-2-(3,4- dih dy rox)pyrrolidin-1-vl)-2-oxo-ethvlam de Cl
O The title compound was prepared as outlined in EXAMPLE 25 except N-

phenylethylenediamine (44pL, 0.34mmol) was used in place of 2-phenoxyethylamine.

10 The title compound was isolated as a cream solid. &y {(d¢ DMSOQO): 3.23 (2H, m), 3.37
(2H, m), 5.70 (14, t), 6.52 (1H, t), 6.63 (2H, dd), 7.07 (2H, dd), 7.17 (1H, dd), 7.22
(1H, s), 7.77 (18, d), 8.37 (1H, dd), 8.73 (1H, t); m/z (ES") =281 [M + H]"; RT =

2.36min.
15 EXAMPLE 27
5-Chloro-1H-pyrrolo]3.2-blpvyridine-2-carboxvlic acid (2-phenoxvyethyllamide
al
/ & H ©
o \ N\\/\o

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1 H-pyrrolo[3,2-b]pyridine-2-carboxylic acid (Preparation 6) and

20 2-phenoxyethylamine. On completion of the reaction, the mixture was partitioned

25

between water and dichloromethane on a hydrophobic frit, washing with
dichloromethane. The organic filtrate was concentrated in vacuo then triturated with
dichloromethane/methanol/ethyl acetate to give the title compound as a white solid.
du (dg DMSO): 3.68 (2H, m), 4.13 (2H, m), 6.94 (3H, m), 7.25 (4H, m), 7.83 (1H, d),
8.95 (1H, 1), 12.09 (1H, s). m/z (ES") = 316 [M -+ H]"; RT = 3.45min.

EXAMPLE 28
5-Chloro- 1 H-pyrrolo[2_3-cIpyridine-2-carboxvylic acid [2-(4-benzylpiperazin-1-
DNethyllamide

-8R -

in DMF

title
EXAMPLE

C N~O H N

in DMF
0.19mml ) was

acetate (3



N NOH O bCH 15 The title conpound was prepared according to EXAMPLE 35
except cis-3,4- dihydroxypyrrolidine was used in place of

3- ( Shehydrrexypyrrolidine. Purification via chromatography on silica gel
eluting with a gradi ent of nethanol/dichloromethane (4:96 to 1:9) gave the
title conpound as a white solid. mz (ES) = 429 [M+ H+, RT = 3.12mn. 20
EXAMPLE 37 5-Chloro-| H pvrrao[ 2, 3-cl pyridi ne 2-car boxyl ic acid
(1-(S)-benzyl - 2- oxo-2- thi onor |n4vleth /- 0 MHHN=N 0
LS -92 NC 10003 PCT The titl eNgo] m’ according to the
procedure used for EXAMPLE 35 excgpt th| onﬁr;p of i ne was used in place of
3-(S)-hydroxypyrrolidine. Purificati &n via chromat ography on silica gel
eluting with met hﬁmttléh RN R %mred(aéoaﬂme@ﬁvﬁmmﬂiﬁommm as a
white solid. rrlz(ES 429 [ M+ 54m n. EXAMP

5- Chl or o- Il-l-lp'y’“IPmN@ 3-3}nym|dm%+patr owlmaacbw\femraaondsq zncbhenyl 1 (S)-

t et rahyd d 0,b The titl
E:o(rarp(r)ﬁn)(; \rng b &’F%eaazé%gagﬁf&%n? am etégaséwgg’ﬁglbyﬁ“aﬁﬁldﬁgét%qrahyd(raoplyraﬁ
was gsed in ;mrare@na{to%]&&hehmrc@wrauﬁmarpbraege sbhg. R/2HUSY = WRIM + H]";
recrystallised from nmet hanol / di chl ororret hane (3:97) to give the titl e

conpound asRB=#hiiminsolid. mz (ES+) = 427 [M+ H+, RT = 3.23nin. 15

EXAMPLE 29

5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid (2-benzylaminoethyl)amide
c
‘Oa N\/\g/\©
10 g 0
The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1 H-pyrrolo{2,3-c]pyridine-2-carboxylic acid (Preparation 18) and
2-benzylaminoethylamine. The product was purified by mass directed purification to
give the title compound as an off-white solid. m/z (ES") =329 [M +H]";RT =

15 2.75min.

EXAMPLE 30

5-Chloro-1H-pvyrrolo[2.3-c]lpyridine-2-carboxylic acid phenvlcarbamoylmethylamide
cl

Ny 7 o
A O
0

20 To a solutton of [(5-chloro-1H-pyrrolo(2,3-c]pyridine-2-carbonyl)amino]
acetic acid (EXAMPLE 40, 30mg, 0.12mmol) in DMF (2mL) was added aniline
(12uL, 0.13mmol), HOBt (16mg, 0.12mmol} and DIPEA (41uL, 0.24mmol). After
Smin, EDCI (29mg, 0.15mmol) was added, and the reaction stirred at rt for 16h. The
solvent was removed in vacuo and the solid partitioned between water (20mL) and

25 ethyl acetate (3 x 20mL). The combined organic fractions were dried (MgSOy),

concentrated in vacuo and the residue purified by chromatography on silica gel
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EXAMPLE 39 | (5-Chloro-IHpvrrol o[ 2, 3-cl pyri di ne-2-carbonyl )am nol acetic
acid ethyl ester c1 Nt HO NNOCEt H To a solution of

5- chiveniaotddrpyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid 20 (Preparation 18,
800ny, 4.Ilmmol) in DMF (40nL) was added gl ycine ethyl ester hydrochloride
(625mg, 4.5mmol ), HOBt (0.55g, 4.1mmol) and DI PEA (2.13nm, 12.2nmmol). After
5mn, EDCl (1. : . e . i i for
Toh. " The sol TUHENAE mETERbL GRS -AilRaT] of RORiL AR BRoplrobhE e Ry
water (1 OGQulijl. and(ESh329d81 atty" (BT % BOmup, The conbi ned organic fractions
were dried 25 (MgSO4), concentrated in vacua and purified by chromatography
on silica gel eluting wth nethanol/dichloronmethane (4:96) to give the
title conpound as a yellow solid. -ﬁ},}ANﬁﬂgggSPCT SH (CD30D): 1.28 (3H, t),
4.14 (2H, s), 4.23 (211, q), 7.10 (1IH, s), 7.68 (IH, s), 859 (IH s); mz
(ES)5= 282 [ M+ H-ChlokoxANRErad§] 23 -cIpyridine-2-carboxylic acid [(tetrahydropyran-4-

[ (5-Chl oro-| Hpyrrol o[ 2, 3-c] pyri c{i ne-2-carbﬁrﬁl )am nol acetic acid C N HO
N NOHO To a solution of ylcarbamoylimethyljarfude

[ (5-chloro-| H pyrrol o] 2, 3-c] pwni di ne-2-carbonyl )am no] acetic acid ethyl
ester (EXAMPLE 39, 500ng, 1.8 in THE (30nm.) was added sodi um hydroxide
solution (1.8n, 2M 3.6mmol) gnd reaction stirged at rt for 4h. 10 The
sol vent was renoved in vacuo an ellsol Hd p rti/@wed bet ween hydrochl oric
acid (IM 100m) and ethyl acetat ed;ﬁ P‘@g%,\, aqueous | ayer was
concentrated in vacuo and the solid'regjdue suspended in water (101),
filtered and dried to give the title conpound as an off-white solid. SH (d6
DVBSO) @ 3.97 (2H, The titleZcohBpdihd was pegpared. abbor(iitig to $e pr8c&llrd A EXAMPBEL7 (1H,

t), 12.32 (1H, s); mz (ES) =254 15 [M+ H +. EXAVPLE 41
30 except 4-aminotetrahydropyran was used in place of aniline. After 16h the

10 reaction mixture was poured into water and left for a further 16h. The solid was
filtered and dried to give the title compound as a white crystalline solid. m/z (ES") =
337 [M +H]"; RT =2.72min.

EXAMPLE 32
15 5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid {[(thiophen-2-
ylmethylcarbamovyl]methyl} amide
Cl
NN/

O
W H
5 /
The title compound was prepared according to EXAMPLE 30 except
2-aminomethylthiophene was used in place of aniline. After stirring for 16h the

20 reaction mixture was poured into water and the precipitate was filtered and dried to
give the title compound as a white solid. m/z (ES™) =349 [M + H]"; RT = 3.07min.

EXAMPLE 33
5-Chloro-1H-pyrrolo[2.3-c]pvridine-2-carboxvlic acid [(4-

25 methoxyphenyicarbamoyl)methyljamide
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2-(S)-[(5-Chloro-1Hp)rrol o] 2, 3-c] pyri di ne-2-carbonyl ) am no] - 3- phenyl pr oni on
ic acid ethyl ester CL NNO NNOEt H20 To a solution of

5- chinenieuolddrpyr rol o[ 2, 3-c] pyri di ne-2-carboxylic acid (Preparation 18,

2.00g, 10.2mml) in DVF (50nm) was added L-phenyl al anine ethyl ester
hydrochl ori de (2.45g, 10.7mmol ), HOBt (1.37g, 10.2mmol) and DI PEA (5. 3nlL,
30.5mml ). After 5min, EDCl §2.549, 13.2mol) was added and the reaction

m xture 25 stirred at rt for . The solvent was renoved in vacuo and the
solid dissolved in -94 N G 10003 _PCT et hyb ac t eOWda50r1L) and washed with
wat er (200nL). The organic ph waps drd ed ( ), concentrated in vacuo
and purified by chromatography onysi ng wth

met hanol / di chl or omet hane (3:97) t8 gilve the Ptiltle conmpound as a pale yell ow
solid. SH (CD30OD): 1.21 (3H, t), 3.13 (1H, dd), 3.28 (1H, dd), 4.17 (2H q),
4.86 (1H 5 m, 7TRSGifcd¢dm ndea%?Tgpai’&l 2(c5dﬂ*d1 npto EX ASMKIIEI30%Xkecep8p55 (1H, s);
mz (ES) = 372 [M+r H +. MPLE 42 (5-Chloro-1

H-pyrrol 0[2 m@dlpvmamua@lm Rl@ebxfﬁmh)lanﬁrf@ StBﬂpﬁé‘PfyII(Jbr 6x|g|rgaﬁt1@n nigtuseves cl N4

:s ol uti on of pozxr?sr%nt(t Yv%te cg€f18 pﬁec?pol a?e was ﬁl(tere&3 nd dnel\é to glvemﬁg ltt)tle\é'gtsnpgglgde dtoa

H pysgrol of 2, ggg:ﬂ@gergoqtunwgégg*r)l}ogw WmLHO)R@%mﬂnpropl onic acid ethyl
ester (EXAMPLE 41, 940ng, 5mmol) in THE (30m.) and the reaction 15 m xture

was stirred at rt for 16h. The sol vent was renpved in vacuo and the solid

partitioned between hydrochloric aci ) and ethyl acetate (3 x
40m.). The conbi ned organic fracti %é%léég‘?}ed (MgSH4) and concentrated

in vacuo to gi ve(Ohhgo-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid (1-(S)-benzyl-2-0x0-2-

pyrrolidin-1-vlethyl)amide
Ci
= O
Na / \ H\/\LN ]
N
H 0 \@

To a solution of 2-(5)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-phenylpropionic acid (EXAMPLE 42, 50mg, 0.15mmol) in DMF
(3mL) was added pyrrolidine (13uL, 0.16mmol), HOBt {(20mg, 0.15mmol) and
DIPEA (51uL, 0.29mmol). After Smin, EDCI (36mg, 0.19mmol) was added and the

10

15 reaction was stirred at rt for 16h. The solvent was removed in vacuo and the solid
was triturated with water, filtered and dried to give the title compound as a beige
solid. m/z (ES") =397 [M +H]"; RT = 3.38min.

EXAMPLE 35
20 5-Chloro-1H-pvrrolo{2.3-clpyridine-2-carboxylic acid [1-(S)-benzyl-2-(3-(.5)-

hydroxypyrrolidin-1-v1)-2-oxoethyllamide
Ci
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title conpound as a yellow solid. mlz (ES) = 344 [M+ H+; RT = 3.29m n. 20
EXAMPLE 43 (S)-3-[(5-Chloro-1 Hpyrrolo

[ 2, 3nchipysrcdi ne- 2- car bonyl ) am no] - (R) - 2- hvdr oxy-4- phenyi butyric acid net hyl
ester c1 NN \ OH NOWw H O To a solution of

5-chl oro- 1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid 25 (Preparation 18,

165 0. 84nmol - : tyri id nethyl
estg!rJ (Prepmtl)on gi&ﬁ%}%@z %@a@%@moﬁ ?Mﬁ{%[ﬂgéngggsé&c(?gm) V\nzs Y
added HOBt (élaﬂﬁml)aﬁnﬂqmnjﬁﬂe)lylpalﬂ%ﬁﬂc 4€ld ZBKIAMPL.ESI2)60hgatd Sfab(dl) in[MFny,

0.92mml ) and the reactjon stirred at rt for 72h. The rea&g on. sol vent was

renmoved |n Vidaud wagsgd %&@WWPWW‘FG@&“&)&MHOM (Ama:) and et hyl
concent rat ed 1 B0 snd ILEACH REM S6HRE AdFSHSEDLF B bHSdlPeH || .

gel el uting aided andicheddbh diigbd arrorRUIBANTHhE 8019€r)t v&a@ ranueedt heaatid el conpound

as a yellow solid. SH (CD30D): 2.97-3.12 (2H, s) 4.25 (1H,
d), 4.70- 4. 7 (epidueppriitiong@betwsen wajer (%mlsla?ldzihb(i mtatﬁﬁ X?Og@)7 ried (4H, r‘r)

7.65 (1H, s), S) - 3-
(5-Chloro-1 W%Sy(?‘s B‘F&Hfry%éﬁat%yrl |§)r'\'1eP @%‘rt @oma&%&?ﬁ?@sﬁx ééce}g(y 4-
phenyl but yri @ut&fg @it eOdnoNGHchlotnitthne (4@6}5@@1&]‘1& firelcanpalmdss lautrhiten

(0.24n, 2M 0.48mml ). was added to a sol utjon of

(S) - 3-[ (5- chiodiflo VB Pt 1B [21 3-Hl B F = #&mid. car bonyl ) ami no] - (R) - 2- hydr oxy- 4
- ph nyl butyric acid nethyl ester (EXAVWPLE 43, 170ng, O0.44mmol) in nethanol
(5rrL and the reaction stirred at rt for 24h. The solvent was renoved in

vacuo and the residue partitioned EXanePL.hBerochloric acid (1N, 30nm.) and

ethyl acetate (3 X
5-Chloro-1H-pvirolof2.3-clpyridine-2-carboxvlic acid [1-(.5)-benzyl-2-(3.4-

dihydroxypyrrolidin-1-yl)-2-oxo-ethyl]amide
cl

15 The title compound was prepared according to EXAMPLE 35 except cis-3,4-
dihydroxypyrrolidine was used in place of 3-(S)-hydroxypyrrolidine. Purification via
chromatography on silica gel eluting with a gradient of methanol/dichloromethane
(4:96 to 1:9) gave the title compound as a white solid. m/z (ES™) = 429 [M + H]"; RT
= 3.12min.

20

EXAMPLE 37
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid (1-(S)-benzyl-2-0x0-2-
thiomorpholin-4-ylethyl)amide

Cl

N\__/ \ H 0
N\)kN/\
I Ul

N
H
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20 30nL). The conbi ned organic fractions were dried (MgSO4) and concentrated
in vacuo to give the title conmpound as a yellow solid. SH (DVSO: 2.71 (1H,
dd), ~2.:8d:rcf1H, dd), 3.56 (IH d), 4.38-4.46 (1H m, 4.77 (11-1, s), 6.76
(1H, s), 7.11-7.16 (211-1, m, 7.19-7.27 (4H, nm, 7.45 (1H, s), 8.44-8.52
(21-1, m; mz (ES) = 374 [M H +. 25 EXAMPLE 45

5-Chl oro-1 H pyrr 3- kdine-2- car i I 4- xyphenyl) - 2-
oxoet hyl | am de 0@1@3&%&@%&@%&%@% #Q&éﬁnﬁqﬁﬁﬁ &x%%%lgeu‘é&ﬁ;fgfochl oric
acid (2. 1nlL, EXNMMPEE 33aatecht ttiiomossHolibe &/as afediin phicebd3-(S)-hydroxypyrrolidine.

1H pyrrol o[ 2, 3-¢] pyri di ne- 2-car boxyli.c acid . , )

[ 2- ( 4- met hoxHH 51»} P chimasegiealy on siicagsl siating withemebagelAichiprgmetigine 1 6oy,
0.41mrol ) i . e - ed L fhee for 90m n
t hen all owegg’?{;)ﬁgg\(l)rﬁqh% %9%@@%@%5%5%%‘%‘%02@%% fa??’f)t e?jegc]ﬂ?hepril]e\’/\gghed W th
acet dne and Bb4moh i ed, to give the title conpound as a pale yellow solid.
5H (d6 DMBO : 3.86 (3H, s), 4.79 (2H, d), 7.08 (2H, d), 7.23 (1H, s), 7.77
(1H, s), 8.03 (2H, d), 8.58 (1H, s), 9.14 (1H, t), 12.31 (1H, br s). mz
(ES) _ 344 [MW H +;, RT = 3.34m n. ],9}?1 ¥ Phkow ng conpounds were

synt hesi sed according to the nmethod o lWEANPEE 45 using the appropriate
ketal and aqueouss4Bhisroctil-pyirclof;3-dlpyveidind-Rear@xlicleN [B-hekylalyplle R i z
(B9 =S0IH RIS 46 o S 200 £ i e * T = 47

Cl

N
A 1T
N N\E)J\N
o i M
10

The title compound was prepared according to EXAMPLE 35 except

4-aminotetrahydropyran was used in place of 3-(§)-hydroxypyrrolidine. The product
was recrystallised from methanol/dichloromethane (3:97) to give the title compound
as a white solid. m/z (ES™) =427 [M + H]"; RT = 3.23min.
15
EXAMPLE 39

[{5-Chloro-1H-pvyrrolo[2,3-¢]pyridine-2-carbonvl)amino]acetic acid ethyl ester
Cl

N
N/ \ H O
N\/[Loa

0

N
H

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
20 (Preparation 18, 800mg, 4.1mmol) in DMF (40mL) was added glycine ethyl ester
hydrochloride (625mg, 4.5mmol), HOBt (0.55g, 4.1mmol) and DIPEA (2.13mL,
12.2mmol). After Smin, EDCI (1.01g, 5.3mmol) was added and the reaction stirred at
1t for 16h. The solvent was removed in vacuo and the solid partitioned between water
(100mL) and ethyl acetate (3 x 80mL). The combined organic fractions were dried
25 (MgSQy), concentrated in vacuo and purified by chromatography on silica gel eluting

with methanol/dichloromethane (4:96) to give the title compound as a yellow solid.
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C mz (ES+) =332 [M+ H+;, RT = 48 3.25nmn F 15 EXAMPLE 49

5-Chl oro-1 H pyrrol of 2, 3-cl pvri di ne-2-carboxylic acid [2-(4-fluorophenyl)-2 h
dy roxyebdydy] am de -97 NC-10003PCT HO\ / C NF N-HO To a stirred
suspensi on of 5-chloro-|H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid

[ 2-(4-fluorophenyl)-2-oxoet hyl ] am de EXAMPLE 48 (0.05g, 151mmol) in ethanol
(5m., absol ute I -SSP PO or.\o i de s( l ~O 0. 09q,
226mmol ) O na FCBRODT AR RE Y T (54 ghaggg%llg’e&)\’/v%ﬁi(#g’ TP TRIE59 o bad
di ssol ved. ThEHrsaat @S s 282(& vWH . stirred for 2 days at rt then filtered,
washing with nethanol. The filtrate was evaporated to dryness in vacuo to
give a colourless oil. Purification via flash colum chromat ography (Si Q2,
ethyl acetate : isohexane, 1:1, vVv/v title conpound as a white
solid. mz (ES) = 334 [M+ H +; RT = if(’)@g%g&trﬁ]ﬁ) EXAMPLE 50

5- Chlsor o- | H pyr r ol d[RCBleebd¥-patolie2B3-clayhiding2i cartsiytlamino]acetic acid

(1-di net hyl car banoyl - 2- (S1- pyrigin-3-yl-ethyl)amde 0 Ck NN |I NNO H
15 To a solution of (S)-2-am no-N\,N-dinethyl-3-pyridin-3-yl propi onam de
hydrochl ori de (Preparation 53, 17@mg)\ O.74mmol) in DWF (5nlL) was added

Dl PEA (0.45nL, 2.58mmmol), 5-chlo rrol o[ 203-c] pyri di ne-2-carboxylic
acid (Preparation 18, 145ny, 0.7 1) andHTBT (262ngy, 0.82mmvl ). The
reaction ” OH

o]

To a solution of [(5-chloro-1H-pyrrolo{2,3-c]pyridine-2-carbonyl)amino]
acetic acid ethyl ester (EXAMPLE 39, 500mg, 1.8mmol) in THF (30mL) was added
sodium hydroxide solution (1.8mL, 2M, 3.6mmol) and the reaction stirred at rt for 4h.

10 The solvent was removed in vacuo and the solid partitioned between hydrochloric
acid (1M, 100mL) and ethyl acetate (2 x 100mL). The aqueous layer was
concentrated irn vacuo and the solid residue suspended in water (10mL), filtered and
dried to give the title compound as an off-white solid. 8y (dg DMSO): 3.97 (2H, d),
7.18 (1H, s), 7.76 (1H, s), 8.57 (1H, 5), 9.17 (1H, 1), 12.32 (1H, s); m/z (ES") = 254

15 [M+H]".

EXAMPLE 41
2-(8)-[(5-Chloro-1H-pyrrolof2 3-¢]pyridine-2-carbonylamino]-3-phenvipropionic

acid ethvyl ester

Ci

O -©
20
To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 2.00g, 10.2mmol) in DMF (50mL) was added L-phenylalanine ethyl
ester hydrochloride (2.45g, 10.7mmol), HOBt (1.37g, 10.2mmol) and DIPEA (5.3mL,

30.5mmol). After Smin, EDCI (2.54g, 13.2mmol) was added and the reaction mixture

25 stirred at rt for 16h. The solvent was removed in vacuo and the solid dissolved in
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20 m xture was stirred at rt for 16h. The solvent was renoved in vacuo and
the remainder was purified by preparative HPLC, to give the title conpound
as amcofidspcnhite solid. 8H (CD3CD): 2.95 (3H, s), 3.08 (314, s), 3.11-3.18
(1H, m, 3.22-3.28 (IH, mM, 5.31-5.37 (1H, m, 7.12 (1H s), 7.34-7.38 (1H,
m, 7.65 (IH, s), 7.79-7.84 (IH m, 837841(|H : 845851(1H n,

8.54 (1H, s =
5- Chl (()ro II—R%W@%?%‘F?T%O%E%% %%éﬁgd%ﬁtgﬁ%ep@f) d?‘?gl%wk% pyrl di n- 3-
yl met hyl - 2- p(\MgSIDJ) d:iomeéntgaltecbmhybz)camd pleiffed Ny cﬁtomaﬁogﬂa]hh)(bﬂ\bxﬁcél' gelalomiut i on

of (S)-2-am no-3-pyridjn-3-yl-I-pyrrolidin-1-ylpropan-1-one hydrochloride
(Prepar at i onVil me{h\?@ “5 otmstate (97 1VE Hieytit mePG’HE as ‘E)Pi‘jEﬁ(e PY¥eoni,

(Proparat | on' 1l gﬁb%ﬁéréﬁnﬁ%*f 3 B SR I s 0 o,

m xtgre was :@I)Imgemﬁfs) l7t16ﬁ’D26@ﬁm m)T e sS(@HY e 8. S8ASHY §raveES p=viFeyasand t he
residue 10 partitioned between ethyl acetate (10OOr) and sodi um hydroxi de
solution (2 NI OO, IN). The organic phase was dried (MgSO4) and
evaporated to dryness give the title conpound as a brown solid, SH (CD3CD):
1.74-1.94 (4H, m, 3.12-3.39 (4H, in), 3.41-3.48 (1H, in), 3.69-3.75 (1H,
in), 5.07-5.12 (1H, m, 7.16 (I H S)EXAMMBEE439 (1H, m, 7.67 (1H, s),
7.79-7.83 (1H, 837842(1H n),845851(1Hn) 8.56 15 (1H, s);
mz (ES) = 39% L(Sphloroeiddnrelof 2. 3 pyiding: y 3 fphenylpropionic
pyrlglneZCarboxyllc aC|d(1 dlrrethylc noyl - 2(S)-
pyridin-2-yl-ethylamide C H N | NI ON HO 20 To a solution of
2-(S)-am no- N, N-di net hyl am no- 3- Pri di n- 2-yl - propi onam de hydrochl ori de
(Preparation 53, 0.15g, 0.66mol )N DMVF (5nm) was added DI PEA

Sodium hydroxide solution (2.5ml, 2M, 5.1mmol) was added to a solution of
2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-phenylpropionic
acid ethyl ester (EXAMPLE 41, 940mg, 2.5mmol) in THF (30ml) and the reaction

15 mixture was stirred at rt for 16h. The solvent was removed in vacuo and the solid
partitioned between hydrochloric acid {(2M, 40mL) and ethyl acetate (3 x 40mL). The
combined organic fractions were dried (MgSO,) and concentrated in vacuo to give the

title compound as a yellow solid. m/z (ES") = 344 [M + H]"; RT = 3.29min.

20 EXAMPLE 43
(8)-3-[(5-Chloro-1H-pvrrolo[2.3-clpvridine-2-carbonyllaminol-{ R)-2-hvdroxv-4-

phenylbutyric acid methvl ester
cl

OMe

ZXT

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
25 (Preparation 18, 165mg, 0.84mmol) and (35,2R)-3-amino-2-hydroxy-4-
phenylbutyric acid methyl ester (Preparation 21, 175mg, 0.84mmol) in DMF
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(0.4, 2.3 I'muol), TBTU (0.212g, 0.66mmol) and

5-chl oro-1 Hindol e-2-carboxylic acid (Preparation 18, 0.130g, 0.66mmuol).
The meagdobrom m xture was stirred at rt for 25 16h then concentrated under
reduced pressure. The residue was dissolved in ethyl acetate (200nL) and
washed wi th sodi um hydroxi de solution (100OM., IN). The organic extract was

dried and co t | hi.l i r atl e the
it e compoundhava: el BBfifgsmEy byneShl BEX (RSRE: Foidtbafi pBEY® oo
NC- 10003PCT EXANE] =95@nin] )Gidaherdattiquydtiredat tXpo872H. Thereditiva-sdhear waxyl i c
acid f 1-(S)-(4-fluorobenzyl)-2-(3- (S)-hydroxypyrrolidin- |

-yl ) - 2- oxoet KOV aHirdtcro.ad the residue partiipned pesweeq watgr (48miq and sV pegate of

Cas adted anris G £ PRI Mincbreulfionchy R (e S0D, e BBNILOE: | 120ML)
44. 76mol ) anehckOBhd H2GeiRu2BOicdby. Aromdtpgrafineor slicd ol pintib@ veid ut i on was

stirred at rt for 10m n prior to the addition of EDCl (3.12g, 16.3mmol) and
the react i onmaihiqldichieropregne 63:977n give the titlypampennsk asiasgligprelidefsved in

vacuo then Si htd d_b t ( and
water (200mSCD IR S A R PR TER & MO RENRL e 28T Son
then the cond)jnes.7.Or@aNins7.PRIERA 4N, tl), 681 8IS DKiHIe);30l(ESON= 23
3x50m.), hydrochloric acid 15 (2M 2x501), brine (100nL), dried (MySH),
filtered andiMorfélentrated in vacuo. The isolated solid was dissolved in
met hanol / dichl oronet hane (15:185, v/v) then purified via flash
chromat ography (Si 02, dissolved in nethanol / dichloronethane, 15:185, v/v)
to give the title conpound as a pal eExaMPMERgwWder. 6H (CD30D): 1.72- 2.02
m 26 (2H, 3.35-3.52 %1. 5H, m,
SOk ANSh TEFALAARS 0L Y 3 2 asbayDamingd-( Rapdyhvdno oyd-4 33
(0.5H m, 4.37-4.45 (0.5H m, 4.99 (0 OSH. Lk 5.07 (0.5H t), 6.90-7.07
(2H, m, 7.13 (1H, d), 7.31 (2H, M@# ; , S), 8.54 (1H, d); mz (ES)
=431 [M+ H+;, RT = 3.17mn. E LE 54 25 5-Chloro-1Hpyrrolo [2, 3-cl
pyridi ne-2-carboxylic acid [2-(S)F(X-fluorophepyl)-1-

N

H\/\\“/ oH
N :
Hoo5 .9
15 Sodium hydroxide solution (0.24mL, 2M, 0.48mmol) was added to a solution

of (5)-3-[(5-chloro-1H-pyrrolof2,3-c]pyridine-2-carbonyl)amino]-(R)-2-hydroxy-4-
phenylbutyric acid methyl ester (EXAMPLE 43, 170mg, 0.44mmol) in methanol
(5mL) and the reaction stirred at rt for 24h. The solvent was removed in vacuo and
the residue partitioned between hydrochloric acid (1N, 30mL) and ethyl acetate (3 x
20 30mL). The combined organic fractions were dried (MgSQ,) and concentrated in
vacuo to give the title compound as a yellow solid. &y (DMSO): 2.71 (1H, dd), 2.91
(1H, dd), 3.56 (1H, d), 4.38-4.46 (1H, m), 4.77 (1H, s), 6.76 (1H, 8), 7.11-7.16 (1H,
m), 7.19-7.27 (4H, m), 7.45 (1H, s), 8.44-8.52 (2H, m); m/z (ES") = 374 [M + H]".

25 EXAMPLE 45
5-Chloro-1H-pyrrolof2.,3-c]pyridine-2-carbox vlic acid [2-(4-methoxvphenyl)-2-

oxoethyl]amide

-96 -



I sopropyl car banmoyl ethyl lam de - 100 NC-10003PCT CI 0 H NHN,, ~,~0F
To a solution of 2-(S)-[(5-chloro-1H pyrrol o[ 2, 3-c] pyridi ne-2-carbonyl) -

am nojc18sof=rf | uor ophenyl ) propionic acid (30ng, 0.08mmol) in DVF (3nL) was
added DI PEA (17.3L, 0.10mmol) and HATU (37.8ng, 0.1 Owmmol). After 15mn, 5

| sopropylamne (7.1 L, 0.08mvl) was added. The reaction m xture was stirred
at rt for 24h then concentrated under redgce

pr essur e (genevac) .
Purification by mass directed @

Q Qe title conpound as a
yellow solid. mz (ES) = 403 fF 3. 39 10 EXAMPLES 55-98 cl H
ON~N~N,, NR HOR2 F

i ng conpounds wer e prepared
according to the nethod of EXAMPLE 54Hfrom
2-(S)-[(5-chloro-1H pyrrol o] 2, 3-c] pyri di ne-2-carbonyl )am no] -
3- (4- f | uor opheny! Panesis duilrochlorig aalddZtlm,L apPriessraddedtoansatetion afftciNerot 0003PCT

5E>éarrpl4¢239N?l? ? Z g&& Erﬁq?)yrfé i 42‘#&%@526}%&%&‘1 ﬁﬁl M%o%?&le%yl%ﬁ 3]% foxdhn-2- 36 HN

ylmethyl]amide (Preparation 49, 160mg, 0.41mmol) in acetone (20mL). The

5 mixture was heated under reflux for 90min then allowed to cool to rt. The suspension
was filtered then washed with acetone and air dried, to give the title compound as a
pale yellow solid. 8y (de DMSO): 3.86 (3H, s), 4.79 (2H, d), 7.08 (2H, d), 7.23 (1H,
s), 7.77 (1H, s), 8.03 (2H, d), 8.58 (1H, 5), 9.14 (1H, t), 12.31 (1H, br s). m/z (ES") =
344 [M + H]"; RT = 3.34min.

10
The following compounds were synthesised according to the method of
EXAMPLE 45 using the appropriate ketal and aqueous hydrochloric acid.
H_)\“R
o<
N
N ©
Example R m/z
m/z (EST) =350 [M + H]; RT =
46 @F 3.20min
F
m/z (ES") =348 [M + H]"; RT =
47 ©\ 3.32min
Cl
m/z (ES)=332[M+H];RT =
48 Q 3.25min
F
15 EXAMPLE 49

5-Chloro-1H-pyrrolo[2.3-clpvridine-2-carboxvylic acid [2-(4-fluorophenyl)-2-

hydroxvethyllamide
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60 HO 457/459 3.22 HN, 61 HO ~C 471/473 3.29 HN 62 O 445 3.20 HN 63 O 441
3.44 HN 64 401 3.19 N 65 N~ 415 3.31 66 429 3.51 N 67 ////OH 445 3. 24
No 68 Ghbdte 3.14 N~ 69 O, 459 3.39 N~ 70 N" OH 431 3.07 71 H 472 3.04
ol N\r -102 NC-10003PCT 72 0 431 3.17 NJ 73 ~N 444 2.69 NJ 74 H\i OH 405
3.06 75 HNi--"-O"' 419 3.19 76 HNi -S"' 435 3.36 77 ~ 432 2.77 HNC - N~
78 rOH 449 2.99 N ~~CH

=
N\(r: o)
H

To a stirred suspension of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic
acid [2-(4-fluorophenyl)-2-oxoethyllamide EXAMPLE 48 (0.05g, 151mmol) in
ethanol (5mL, absolute) was added polymer-supported borohydride (2.5mmol/g,

5 0.09g, 226mmol) and the mixture sonicated with gentle warming until the ketone had
dissolved. The reaction mixture was stirred for 2 days at rt then filtered, washing with
methanol. The filtrate was evaporated to dryness in vacuo to give a colourless oil.
Purification via flash column chromatography (SiO,, ethyl acetate : isohexane, 1:1,
v/v) gave the title compound as a white solid. m/z (ES")=334 [M+H]";RT =

10 2.93min.

EXAMPLE 50
5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid (1-dimethvlcarbamoyl-2-(S)-

pyridin-3-yl-ethyl)amide

Q s
H >N
Cl N—{
T
Z N
Y o 0
N

15
To a solution of (S)-2-amino-N, N-dimethyl-3-pyridin-3-ylpropionamide
hydrochloride (Preparation 53, 170mg, 0.74mmol) in DMF (5mL) was added
DIPEA (0.45mL, 2.58mmol), 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 145mg, 0.74mmol) and TBTU (262mg, 0.82mmol). The reaction
20 mixture was stirred at rt for 16h. The solvent was removed in vacuo and the

remainder was purified by preparative HPLC, to give the title compound as an oftf-

white solid. 3 (CD3;0OD): 2.95 (3H, s), 3.08 (3H, s}, 3.11-3.18 (1H, m), 3.22-3.28

(1H, m), 5.31-5.37 (1H, m), 7.12 (1H, s), 7.34-7.38 (1H, m), 7.65 (1H, s), 7.79-7.84

(1H, m), 8.37-8.41 (1H, m), 8.45-8.51 (1H, m), 8.54 (1H, s); m/z (ES") = 372 [M +
25 H}".
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79 N 389 3.24 80 NS 417 3.37 | 81 r JO 474 2.67 Nomli HN 82 444 3.04 N
O 83 HN~ 452 2.65 N 84 HN,~C 437 3.57 85 443 3.52 86 ~0- 477 3.31 87
N1- oNcdémidrll O 88 NcOH 447 2.99 OH 89 C 443 3.51 HN 103 NC- 10003PCT 90
N'S 433 3.32 v 91 :D 445 3.19 HN 92 S 447 3.37 N 93 HN''~N 446 2.64 1
94 HNC - OH 419 3.04 95 N\/OH 474 2.64 96 40 498 2.70 NC' 97 N OH 445
3.14 98 O 443 3. 20 EXAMPLE 51

5-Chloro-1H-pyrrolo[2.3-c]pvridine-2-carboxvlic acid (2-oxo-1-(S)-pyridin-3-

yvimethyl-2-pyrrolidin-1-vl-ethyllamide

O
Ny as
U\—(O \Q

5 To a solution of (S)-2-amino-3-pyridin-3-yl-1-pyrrolidin-1-ylpropan-1-one
hydrochloride (Preparation 54, 239mg, 0.94mmol) in DMF (5mL) was added
DIPEA (0.60mL, 3.28mmol), 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 184mg, 0.94mmol) and TBTU (330mg, 1.03mmol). The reaction

mixture was stirred at rt for 16h. The solvent was removed in vacuo and the residue

IZ o

10 partitioned between ethyl acetate (100mL) and sodium hydroxide solution (2 x
100mL, IN). The organic phase was dried (MgS0Q,) and evaporated to dryness give
the title compound as a brown solid. 8y (CD;0D): 1.74-1.94 (4H, m), 3.12-3.39 (4H,
m), 3.41-3.48 (1H, m), 3.69-3.75 (1H, m), 5.07-5.12 (1H, m), 7.16 (1H, s), 7.34-7.39
(1H, m), 7.67 (1H, s}, 7.79-7.83 (1H, m), 8.37-8.42 (1H, m), 8.45-8.51 (1H, m), 8.56

15 (1H, s); m/z (ES") = 398 [M + H]".

EXAMPLE 52
5-Chloro-1H-pyrrolo [2.3-c] pyridine-2-carboxylic acid (1-dimethylcarbamovyl-2-{S)-

pyridin-2-yl-ethvlamide

Ch 0
N ' ! }Idi -
Yy
0 I
7N

N
20

To a solution of 2-(8)-amino-N,N-dimethylamino-3-pyridin-2-yl-propionamide
hydrochloride (Preparation 53, 0.15g, 0.66mmol) in DMF (5SmL) was added DIPEA
(0.4mL, 2.31mmol), TBTU (0.212g, 0.66mmol) and 5-chloro-1H-indole-2-carboxylic
acid (Preparation 18, 0.130g, 0.66mmol). The reaction mixture was stirred at rt for
25 16h then concentrated under reduced pressure. The residue was dissolved in ethyl
acetate (200mL) and washed with sodium hydroxide solution (100mL, IN). The
organic extract was dried and concentrated in vacuo. Purification by preparative hplc

gave the title compound as a white solid. m/z (ES™) =372 [M + H]"; RT = 2.47min.
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N EXAMPLE 99 5-Chloro-IHpvrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid

[ 1- cycl opropyl carbanoyl -2- 5 (S)-(4-fluorophenyl)ethyl]amde OH CI N NN
N O Rc.iblod@ra sol ution of

2-(S)-[(5-chloro-1H pyrrol o] 2, 3-c] pyri di ne-2-carbonyl)- amno] -3 -(4-

fl uor ophenyl ) propionic acid (100ng, 0.28mmol) in DVF (5nl) was added

cycl opropyl am ne (19.21, 0.28mmmol), HOBt (37ngy, 0.28mmvl) and DI PEA 10 (96l
0.55mmol ). After 5min, EDCl (69ng, 0.36mml) was added and the reaction

m xture stirred at rt for 16h. The FoXXeMLEP&3 renoved in vacuo and the
residue triturated W|th wat er and. chromatographed on silica gel eI ut| ng
with met handtt ] olth2a ‘ qar d (1i-6D44-Fluers 1
off-white solid. mz (ES)
EXAMPLES 100-106 ci jj~
wer esprepared according to the net hod of EXAMPLE 99 from
2-(S)-[(5-chloro-IHpyrrolo[2,3; ic] pyridi ne-2- car bonyl ) am no] 3-

(4-fl uorophenyl)propionic acid %nd t he appropriate amne. Al conpounds were
purified by chromatography on siJi« el elyting with the described sol vent
system Exanple NR R Eluent m zY n 410 & DCM 433 3.06 1:19 101
HN3: 97 MeOH DCM 433 3.20 102 HN(OH . 572.95

104 NG 10003PCT
ol  owi ng conpounds

To a solution of carboxylic acid (Preparation 18, 2.66g, 13.6mmol) in DMF

(anhydrous, 120mL) was added amine.HC] (Preparation 103, 4.30g, 14.9mmol),
DIPEA (7.79mL, 44.7mmol) and HOBt.H,0 (2.280g, 14.9mmol). The resulting

10 solution was stirred at rt for 10min prior to the addition of EDCI (3.12g, 16.3mmol)
and the reaction mixture stirred for 17h at rt. The volatiles were removed in vacuo
then the residue was partitioned between ethyl acetate (200mL) and water (200mL).
The aqueous phase was extracted with ethyl acetate (3x50mL) then the combined
organics washed with sodium hydroxide solution (2M, 3x50mL), hydrochloric acid

15 (2M, 2x50mL), brine (100mL), dried (MgSQOy), filtered and concentrated in vacuo.
The isolated solid was dissolved in methanol / dichloromethane (15:185, v/v) then
purified via flash chromatography (Si0;, dissolved in methanol / dichloromethane,
15:185, v/v) to give the title compound as a pale yellow powder. &y (CD;0OD}): 1.72-
2.02 (2H, m), 3.01-3.13 (1H, m), 3.13-3.26 (2H, m), 3.35-3.52 (1.5H, m), 3.55-3.65

20 (0.5H, m), 3.71-3.81 (0.5H, m), 3.84 (0.5H, dd), 4.23-4.33 (0.5H, m), 4.37-4.45
(0.5H, m), 4.99 (0.5H, t), 5.07 (0.5H, t), 6.90-7.07 (2H, m), 7.13 (1H, d), 7.31 (2H,
dd), 7.66 (1H, s), 8.54 (1H, d); m/z (ES") =431 [M + H]”; RT = 3.17min.

EXAMPLE 54
25 5-Chloro-1H-pyrrolo [2.3-c] pyridine-2-carboxvlic acid [2-(S)-(4-fluorophenyi)-1-

1sopropvicarbamoyiethyl]lamide
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OH 6:94 HN-~~N McCOH: DCM 103 :97 486 3.15 3:97 0 104 NH4OH MeOH DCM 500
2.82 HNN 1:9:90 H N~ \\ o 105 MeOH:DCM 550 3.24 0 N \\ N~ MeCH:. DCM 520
3. 36nc-BBrer~// O 10 EXAMPLE 107

5-Chl oro-I H pyrrol o[ 2, 3-cl pyri di ne-2-car boxylic acid
[1-(S)-(4-fluorobenzyl)-2-(3- hydroxyazetidin- | -yl)-2-oxoethyll am de -105

NC-10003PCT O HNOH C NN/ H&LF 2-(S)-[(5-Chloro-1
H pyrrol o] 2, 3-c] pyri di ne-2-car bolj'-S (4- fluorophenyl)propionic acid
(100nmg, 0.28mml ), 3-hydroxyazetidihe}l ir”chyor'de (Het erocycl es, 2002,
56(1-2), 433-442; 30ng, 0.28mmol) and HOBt (37/ng, 5 0.28nmmmol) were dissol ved
in DVF (5m ) and DI PEA (0. 14nl, 0.83mmol). er 5mn, EDCl (69ng,

0. 36mml ) was added and the reaction m xtur tirred at rt for 16h. The
sol vent was renoved in vacuo and the residue triturated with water.

Purification by chromatograph n silica gel eluting with
met hanol : di chl or dREtREHEN O(ff.'(ﬁ@‘?@o"l‘é"?r@‘ﬂ)H'QW%“’{%é‘cﬁﬁm\%}’%ﬁﬁgﬂm}as a yel | ow

0L 8 TR AR pri o 9o B O 2.3
added DIPEA (17.3pL, 0.10mmol) and HATU (37.8mg, 0.10mmol). After 15min,
5 isopropylamine (7.1pL, 0.08mmol} was added. The reaction mixture was stirred at rt
for 24h then concentrated under reduced pressure (genevac). Purification by mass
directed purification gave the title compound as a yellow solid. m/z (ES™) =403
[M+H]"; RT = 3.39min.

10 EXAMPLES 55-98
ci
N/\l ’ H i R
H “OON
o) R?
F

The following compounds were prepared according to the method of
EXAMPLE 54 from 2-(S5)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino}-

3-(4-fluorophenyl)propionic acid and the appropriate amine.
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M, 4.38-4.94 (4H, m, 7.03-7.12 (2H, m, 7.15-7.19 (1H, nm), 7.30-7.38 (2H,
m, 7.68 (1H, s), 8.59 (1H, s); RT = 3.32m n. EXAMPLE 108 15

5-hlegra-! H pyrrol o[ 2, 3-c] pyri di ne-2-car boxylic acid [1-(8) - bet el - 2-( 3-
hydr oxazetidin-1-yl)-2-oxoethyllamde O\\ H)~-N~-OH CI N NHO
2-(S)-[(5-Chloro-1 Hpyrrolo [2,3-c]pyridine-2-carbonyl)an no - 3-

phenyl pr 0P Cn: o ac= [aYal n ’)OMY‘\| \ Q hydr r\Vy::?nf i rll n h\lr‘ll’ nr\hl \.I’I de
|

1
(32ny, Xgmp n t (Qan 0 ?Qnﬂﬂ4) were di ssoRINMY, A (5m)

and DI PEA (6515ni, 0.87mwet). Afteri5nin, B3 (72ng| 0.38ndbl) was |added
and t he nixrure TTTTEd al Tt fOmnesbi—The buiverhzmub reroved in
vacuo and_the riesidue tMithrated with water. Purific¢ation By chrongt ogr aphy
on silica g&f elluting witfh]nmethano| : di chl dhlémet hane|(1: 49 3.36 3: 97) |gave the
title coppound as an ofE- ite 25 solid 8H (CDBOD) 3 12- 3 20 (2H m,

345'35]: '(g 5H, fﬁ', 3.00'“.90 (05 I, ll’, UU =1- J.o \J.II, | '-1- ou 52 (2H,
.94 ﬁ 3

N AT~

\-/ cl

M, 4.57l4 oH, M, 7.d897.22 (1H, 7- 7.40{(5H. m>17.68 (1H, s),
8.59 (1H s); RT = 3.27m A~ -106 NC 10003 PCT EXAMPLE 109
5-Chl ororl Hpyrrpol o[ 2, 38%] pyri di ne-P-carboxylic acid
[ 2- (3- hydr o%9azef i di n-JHNy;%?Z- oxoet hyl | addHé4D\\\\ |HIN-OB.ICI N N|f NO H

5 [(5-Chloro-I Hpyrrol o] 2,\3-/c] pyri d| ne- 2-car bonyl )am|no] acetic acid (30ng,
0.12mmol ), 3-hydroxyazetuddi ne hydrothloride (13ng, 0/12mmmol) and HOBt (16ny,
0. 12mol )" Wgpe dL ssol ved_| F DVE (3n]) andg&¥,p%A (431 0.25mpj) . Aftler Snmin,

EDCI (30pg, O.15mmol) was ded and|the reaction m xture stirred at [rt for
in vaguo and the residye partitioned hetween

16h. The| sol ven wair{'ﬁ P/ €
wat er (2’\[’?‘“\ :\nr‘l 10 DPCM /3% 2011’7‘&/ The r\nnr‘hl nnrl Org
(MySO4) , | codent r at ed Ho T471/473 3.29
N
62 S 445 3.20
W)
63 O 441 3.44
)
64 401 3.19
]
65 N: 415 3.31
66 429 3.51
S
67 ~OH 445 3.24
@
68 OH 445 3.14
N\S
69 O 459 3.39
Né
70 N:).,.‘OH 431 3.07
71 ﬁ 472 3.04
N ?"“ )}/
0
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and the residue purified by chromatography on silica gel eluting with
nmet hanol : di chl oronet hane (1:24) to give the title conpound as a white solid.
B8R (oGRRGD) © 4.06-4.15 (3H, m, 4.40-4.46 (1H, m), 4.55-4.63 (1H m,
4.77-4.94 (2H, m, 7.14 (1H, s), 7.71 (1H, s), 8.62 (1H s); RT=2.82mn. 15
EXAMPLES 110-111 C N NNN.RL H ORZ The follow ng conpounds were prepared

accordi ng—to_thenethod of EXAVMPLE 109 from
[ (5-chl oro- 1”& pyrrol o[ 2,3~¢tbpyri di ne- 2- car Byl ) ami ng] acet}&? 20 adid and
t he appropriate am ne. onpounds were purified by chromatography on
silica gel_eluting with the described solvent system| Exanple NR R _EHl uent
mz RT (miA$ CH MEOH: 110 N 6]94 to 8492 337 2/61 11269 Mecl |DCM 323
2.65 - 107 NC- 10003PCTy EXAMPLE 112 2-[(5-Chloro-1 H{pyrrolo
[ 2, 3-c] pyridine-P-car hnn yanm nol - 3+ oxa-3- phenyl propilonic acid ethyl ester
o C HNO 5 H5- C,‘m/m\oz@’lii- pyrr bl of 2, 3-4Fpyri di ng- 2- carbb&yl i c dcid
(100ny, O-S5ipnoi ard
4-(4,6-d J7F‘%oxy[ 1.3. BNMPH 2-yl) - 4-net h4le9rmrphoI il ni um clitori de (|DMTMVV)
(183ng, 0. 66gnol) were Yed in| THE (2(pk) . Aften 5m n,326am no-|3- oxo- 3-
phenyl propionic @acid 'é“’f'hyl ester hydrochloride (Tetrahedron lett 993,
34(2), 211 ¥ 214; 124ngy, 0./51mmol) |{and 4- 82hyl nor phol i ne .86l , 0.51mmol)
were added and fhe r%m\l\oﬁ‘\m xture stirred at rt for 72h. The sol Jent was
renmoved Ha—ygeto—and—-the—restdue—partittongd betweeﬂ—wat—eﬁg—&eﬁ%)—and Et OAc
(3 x 30mL). 'Yhe conbi n?ﬁ\OH 449 239
N\/\OH
: 79 N~ 389 3.24
. |
80 NN 417 3.37
81 (\o 474 2.67
HN/\/N\)
82 (\NH 444 3.04
N\/&O
83 HN/\@ 452 2.65
o
N
84 HN\O 437 3.57
85 443 3.52
86 (\o/ 477 3.31
87 NQ,O\ 475 3.11
O._
88 N\Q’OH 447 2.99
CH
89 /O 443 3.51
HN

- 103 -



organics were dried (MgSOH4),

chr omat ogr aphy

Thicsiomaeaer | al

= 3.56m n.

acid [ 2-
N cl N

[213'C]p
0. 22mol
were dis
this was
at rt fo
0. 12mol
(34ngy, O
96h. The
water (
(MySO4)
el uting

a white

5- Chl or of

11-(9) - (
y-y OH

(Preparat

10

wa

on silica gel eluti

s further

Latll

ng w th net hanol

15 triturated wi th nethano
to give the title conpound as a pale yellowsolid. mlz (ES)
EXAMPLE 113 5-Chl oro- IFprrroIo[Z 3- pryr|d|

concentrated in vacuo and purified by
. di chl oronet hane (1:19).

ether
= 386 |

- di et hyl

(1:19)
Mt H

arboxyllc

SS 4=
N OQP/F
ridine-

fFuoorophenyt =12
H 2- (SN[ (8- Chl or ot
2- car bon am noj - 3t

metthox ‘uylbal
1 Hpyrrol o
(4- fluorophenyl

2-¢
AvH-a

V11

o

ne-
YIS

propi onic acid

Jdarnr

1de o o-

(80ny,

amd N,
50l ved i
added D

‘If‘ln

O di et oxyl a

i hyl
n et hanol m) an
M VM (Qrz . 24mmo

ha

m ne 2548ydr ochl ¢
d 4 met hyl nor phol
) and the reacti

br 1 de (2497, O.
ne (271, 0.24m

on nmi xture was
hlnrlrh:\ {12

4mmol )
ol ). To
stirred

et
12nnDI)

sol vent

vt Iy
Hther I\I,u‘ullll:l.ll_yl

hyl nor p rae (141,

was renmoved in vac

|_yU| UA_yl T IIC Il_y\.
0.12 43')7 and - ]
reaction mxture

10 and the residu

108 NC

o8 NG-10008 PC

was stirred at
> partitioned b

0,
[T DMI'MM

rt for
t ween

10nP$ an

concen

Et GACC2 R E0NL) .

were a ed and the
Frated in vaduo and

The cordibned or g4

purified by chromatography on si

Ani cs wepé dri ed

i ca gel

Mt 5
sol?é. n

t-hranmot—diciitoronet
& ™" 408H[ M-

rane (119 —to Ui
H 4J1§3 36m n,

IC CUI

114

"EXAVPLE

ound as

| Hogyrr
1-f | uoro

CL HNO

1z (RN
Ry LPHI ne-

[ 2
beney) B (4 10 hy

benz
oro-| H pyrr

_-carbo&wulc acid
dr oxypi peri di n-1-y

bl o[ 2, 3-b] pyri di ne-

2.64
| ) - 2- oxoet hyl | g
2-carboxylic g

m de N
cid

T 0mg57,

F 5N D
J

498

2.70

97

OH
9

445

3.14

98

o

443

3.20

EXAMPLE 99

5-Chloro-1H-pyrrolo[2.3-c]pvridine-2-carboxylic acid [1-cyclopropylcarbamoyl-2-

(5)-(4-fluorophenyl)ethyllamide

J>

H

To a solution of 2-(S)-[{5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)-

amino]-3-(4-fluorophenyl)propionic acid (100mg, 0.28mmol) in DMF (5ml) was
added cyclopropylamine (19.2ul, 0.28mmol), HOBt (37mg, 0.28mmol) and DIPEA
(96ul, 0.55mmol). After 5Smin, EDCI (69mg, 0.36mmol) was added and the reaction

mixture stirred at rt for 16h. The solvent was removed in vacuo and the residue

triturated with water and chromatographed on silica gel eluting with

methanol:dichloromethane (1:24) to give the title compound as an off-white solid. m/z

(ESH) =401 [M+H]

. RT = 3.22min.
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50nmg, 0.25mmol ), 2-(S)-am no-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-I-

yl ) propan-1|-one hydrochl oride (85ng, 0.25nmmol) and DMIMM (85ng, O0.31nmol) 15
wevce oghaggol ved in ethanol (5m) and 4-net hyl norpholine (311, 0.28mmvl). The
reaction m xture was stirred at rt for 16h. The solvent was renoved in vacuo
and the residue partitioned between water (30nl) and EtOAc (3 x 25ml). The
conbi ned organics were dried (MgSO), concentrated in vacuo and purified by
chromat ography on silica gel eluting with nethanol:dichloromethane (1:19)
to give the title conpound 2 ag@ARMIOES $500-106 Mz (ES) = 445 [M+ H +;, RT =
3.31 mn. EXAWPLE 115 5-Chloro-1 H pyrrol o[ 2, 3-bl pyri di ne-2-carboxylic acid
(1-di net hyl car banoyl -2-(S)- phenylethvl)amde O/ N C \ N~ O NH25
5-Chl oro-I Hpyrrol of 2, 3-b] pyrigi ne-2-carboxylic acid (Preparation 57, 55ny,
0. 28mmol ), 2-(S)-am no-N, N-di netlhyl-3- plienyl propi onam de hydrochl ori de
(70nmg, 0.31mmol) and DMIWM (93ny,*® N ver e di ssolved in ethanol (5ml)
-109 N C- 10003 PCT and 4- et hyl nor pho®i ne (841, 0.31mmmol). The reaction

m xture was stirred at rt for 24h. The s ent was renoved in vacua and the
residue partitioned between water (40nil) Et OAc (2 x 40nl). The conbi ned
organi cs were washed with 2N NaOH solution 40m ), brine (40m ), dried
(MgSH), concentrated in vacua and purified by 5 chromatography on silica
gél el uting w The frdlohampéomipainds mereepropared é@ogﬁl)g taihghwehodtdfe ti tl e conpound

e e ey FANEL o i ERY (0 Mol M b iop g T gl g Sarboms aino 13t

(1-(S) - di prhhybpRmYBPRIo: ackd ap@RMbEloBMb:AMIAE AlTcdnpdids wire

purified by chromatography on silica gel eluting with the described solvent system.

Example NR'R? Eluent mz | RT
(min)
100 NSO Me()ﬁ:ECM 433 | 3.06
101 e P Ve M"‘%I_{;?CM 433 | 320
102 HNTY oM MG%HQECM 435 | 295
OH :
AN
HN N .
103 D MeOR DM 486 | 3.15
. :
NH;OH:MeOH:DCM
104 e /O oo 500 | 2.82
H
0
105 NoN S MeQTDeM 550 | 3.4
0\ :
i
MeOH:DCM
106 O//?\,_-NO o 520 | 3.36

10

EXAMPLE 107
5-Chloro-1H-pyrrolo[2,3-¢]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(3-

hydroxvazetidin-1-y1)-2-oxoethyl]amide
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N H O To a solution of 2-(S)-am no-N, N-di net hyl - 3- phenyl propi onam de

hydr ochl ori de (Preparation 8, 0.0135g, 0.059mvl) in DVF (anhydrous, 3nl)
wag:-1oadeed DI PEA (0. 031nl, 0.177mmol) then carboxylic acid (Preparation 60,
0.0 Qg, 15 0.054mml). To the stirred solution was added HOBt.H20 (0.008g,
0.059mmol ) then, after 10mn, EDCI (0.012g, 0.065mmol). The reaction

m xture was stirred for 18h then all voéatlles were renoved in vacua. The

resi due was partitioned between et hyl a cﬂrBOnL) and water (20nL). The
| ayers were separated and t us extract ed with ethyl acetate
(3x20nL). The conbi ned orgam\(ﬁ th 2" brine (30n.), dried
(MySO4), filtered and concentrafedfin 9acua resi due was dissolved in

nmet hanol then adsorbed onto silica gel. Purification via flash col um

chr omat ogr aphyH@'r[(ﬁ-‘ZCY@HQGIHZPYUN@ 3-c Ipyriding-2-¢arbynydlavuinelhE(4-i t | e conpound as

oot Lol ool SREERmZ0 330, e Bhoortefl 3 23 (21
S) n z (&ﬁtérocyc%lz(ﬂdﬁ*‘%@@)"ﬂlﬁ 45@' 30, 628hol FAAMRDB! 137ing,

Cyan-| Hpyrrol o[ 2 f yridi ne-2 Zcarboxylic acid
A - S S RSN Al o lrpBME/(Sélllhyl)Cb (0 14r0L, ONGmmOBOSARCT O N H N

k’\llygr (c))c-kll_f)ofl dléhﬁgllg?)%lﬁ qz%én %loﬁd)v %fg C[\%lddltggﬁ%{l?éfrﬁﬂb’f\%t ﬁﬁ;g 8msde4m_) was
added DI Pigh. (Ife 051281kt w3- raﬂevremzln)mwwﬂlme baidieitaaabdwitirhepar ati on 62,

0.017g, 5 0.091mml). To the stirred solution was added HOBt.H20 (0.0135qg,
0. 100mmol ?Ul’lfﬁ%éﬁn by Chematagrpphy (ED(IJIICH(EFI elpting with. mesbaned; djchlorpmeiheagt i on

t t d f h th atil Th
esi due vaebiartd BieanElhesuhsamooad s valedt 0 PGRE 0T flocd €86nts . he
igyers wea'n?, ﬁ%l%ét(@@}@ﬁﬁ 3 B8-330UBOHE m), BYEI4. @) {0 ATLAY At 3e(dyly, acet ate
(3x20m he conbi ned organi cs were washed 10 with brine (30ni), dried

(MySO4) , 1i)|4 38-68444d, mprit@hi daw@d, mp VEeidd? (Mhem),es3HiRa8 (%Ismﬁlﬂs@&)l ved in
et hyl ace SO to silica gel. Purification via flash colum
chr omat og lg{aﬁgltgh%@%d )e?ﬁiT3§?'8}’ate © isohexane, 1:1, v/v) gave the title
conpound as a pale brown solid. 8H (CDC13): 2.77 (31-1, s), 2.96 (3H, s),

3.08-8. 20
EXAMPLE 108

15 5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid [1-(S)-benzyl-2-(3-

hydroxazetidin-1-vD)-2-oxoethyl]Jamide

N \ }Q—OH
ROSS RS

2-(8)-[(5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-

phenylpropionic acid (100mg, 0.29mmol), 3-hydroxyazetidine hydrochloride (32mg,

20 0.29mmol) and HOBt (39mg, 0.29mmol) were dissolved in DMF (5ml) and DIPEA
(0.15ml, 0.87mmol). After Smin, EDCI (72mg, .38mmol) was added and the
reaction mixture stirred at rt for 16h. The solvent was removed in vacuo and the
residue triturated with water. Purification by chromatography on silica gel eluting
with methanol:dichloromethane (1:49 to 3:97) gave the title compound as an off-white

25 solid. 6y (CD;0D): 3.12-3.20 (2H, m), 3.45-3.51 (0.5H, m), 3.83-3.90 (0.5H, m),
4.00-4.13 (1H, m), 4.35-4.52 (2H, m), 4.57-4.94 (2H, m), 7.18-7.22 (1H, m), 7.27-
7.40 (5H, m), 7.68 (1H, s), 8.59 (1H, s); RT = 3.27min.
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(2H, m, 5.23-5.41 (1H, m, 6.99 (1H, s), 7.14-7.36 (5H, m, 7.65 (114, d),
8.01 (1H, 15 s), 8.87 (1H, s), 10.01 (1H, s); mz (ESA) = 362 [M+ H +; RT =
3.nEhgdosecr EXAMPLE 118 5- Cyano- | H pyrrol of 2, 3-cl pyri di ne-2-carboxylic acid
11-(S)-(4-fluorobenzyl)-2-(4 hydroxypiperidin- | -vl)-2-oxoethyll amde O
M\ HN OHN HOQO F 20 To a solution of

2-(S)-am no-3-(4-fluorophenyl) - 11‘%@%@“169{%8' peridin-1- yl)propan-I|-one
hydrochl ori de (Preparation 20, O mol) in DMF (anhydrous, 5mi)
was added sEUIEA-(B-floldl2, 3G ]paadine 2 caibbe fli caid x§d-hydragvdetidifriegprat i on 62,
0.020g, 0.107mmmol). To the stirred solution was added HOBt.H20 25 (0. 016g,
0.107mol ) then, after 10nin, ED@XocthyBomule 0. 128mml ). The reaction

m xture was stirred for 18h then all volgtiles were renpved in vacuo. The
residue was partitioned between CH2Cl amd water (20nmL). The | ayers
were separated then the aq6 S entfactéd wth CH2C 2 (2x301). The
conbi ned organics were mshWne (50m), dried (MgSO¥), filtered
and concentrated in vacuo. The™~1I} NC°10003PCT residue was dissolved in

met hanol then adsorbed onto silica gel. Purification via flash colum
chr omat ogr aphy[(f-SihGare- Iéphaalol2,3-cfiyridine: boabbaiamifo[Betivaul (Yawg the title

conpound olid. SH (d Q),: 05-1.,32 11 9-1.72 (2H,
,rm 2, 868?%2‘3?1%4§f% Oxyéz%‘ lﬁ(l‘é’gfo(%gp"ﬁ')ﬁe( é’lgémﬂgé %@BH(J[WP& 4. 69 ElH

d 5.07- i )2 7.47 (IH,

si, o ST B ARG b WA Bl (o TRl gy mid 47 (1

(ES) = 43BDWadg, 0. Rhraol) wai aided anEXdvihEichlBixturyBtitryd af rt for 16h. The

pyrrol of 2, 3 cl pyridi ne-2- carboxyllc acid (1-di nethylcarba 2yI-2 (S)- 10

phenyl et h§alyamae remoyqd invague aqddherggsidug pargitipagd leﬁtween water (20ml) and

214 Sheam GRS o W SRR R S NOD ek By ot on ©

and the residue purified by chromatography on silica gel eluting with

methanol:dichloromethane (1:24) to give the title compound as a white solid. oy
(CD;0D): 4.06-4.15 (3H, m), 4.40-4.46 (1H, m), 4.55-4.63 (1H, m), 4.77-4.94 (2H,
m), 7.14 (1H, s), 7.71 (1H, s), 8.62 (1H, s); RT = 2.82min.
15
EXAMPLES 110-111

ROl
1
N u N\)J\N,R
2

O R
The following compounds were prepared according to the method of
EXAMPLE 109 from [(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino] acetic
20 acid and the appropriate amine. All compounds were purified by chromatography on

silica gel eluting with the described solvent system.

Example NR'R’ Eluent m/z RT
(min)
o MeOH:DCM
110 O/ 50t 10 897 337 | 261
111 O MGOSECM 323 | 2.65
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added DI PEA (0.071m, O0.409nmmol) then carboxylic acid (Preparation 66,
0.020g, 15 0.1 I4mmol). To the stirred solution was added HOBt. H20 (0.017q,
0.NRBommdty) then, after 10mn, EDCI (0.026g, 0.136mmol). The reaction

m xture was stirred for 16h at roomtenperature then all volatiles were
renoved in vacuo. The residue was partitioned between CH2C12 (50nL) and
wat er (50nL). The | ayers were se tlll'u n the aqueous | ayer extracted
with CH2C12 (3x201l). The conbi ned organrcs 2' were washed with brine
(30nL), dri-g8-CHBISOA] -pyirblol BB -etbeidthesDoabohyl Rindiflo |- FroXaGushenyiphspisiici due was
di ssolved in CH2C12 then purified via flash colum chromatography (Si Q2
CH2C12 then methanol : CH2Cl 2, 1:8udethvesiery give the title conmpound as a
pale vyellow solid. 8H (CDC13): 2.63 (3H, s), 2.77 (3H, s), 2.97 (314, s),
3.11-3.25 (2H, m, 5.34-5.44 (1H, m, 6.85 (11-1, s), 7.20-7.33 (6H m,
7.34 (1H, s), 7.83 (1H, d), 8.78 25 (1HSs)ymMz (ESA) = 351 [M+t H'; RT =
2.36m n. EXAMPLE 120 5-Chl or,0- I I—I-pyrroI+o 03-cl pyri di ne-2-carboxylic acid
[1-(S)-(4-fluorobenzyl)-2- (4- i | -yl)-2-oxoethyllamde -
112 NG 10003PCT O N I N |ution of

25(S)-[(5-chl oro- IH-pyrroI 0[2 3-c] pyrl dr ne- 2-

b I E 42 I d 4-
et hoxypl por i OLOH 1 GURD DL 0 BEMar SEPOR 6 aRImER0 S i n DU
smL (ALY d EDCI
e i R R R T Ia?%ﬁ@ed o

di | ut ed bﬂ&fielg( 2606mimol) waxteeimsm\leden THf/(Ile)EAftnea&mlmri anninh-3eotnyB- acetate (4

V2D R SR SRR 2 B AL AT Y 70

rgcrystal t K 0
8| LSRR Sogmpn mz%g*@hﬁbffﬁoﬁﬁ%m st s

5- Chl or o- IHdrpaation nok @y Sstotgulyat irdion @212.- ”Iﬂmrsbbzx:ml was oiodted in vacuo and the
[ 1 (S)- (4refsl gli)glptletlgrzlgé %etwegn Wager %40”‘315 I’?(i( ﬁ{éﬁ&c &l | Sibml) Tﬁe %ombmx(? ethyllam de

organics were dried (MgSQy), concentrated in vacuo and purified by chromatography

on silica gel eluting with methanol:dichloromethane (1:19). This material was further
15 triturated with methanol:diethyl ether (1:19) to give the title compound as a pale
yellow solid. m/z (ES™) =386 [M + H]"; RT = 3.56min.

EXAMPLE 113
5-Chloro-1H-pvrrolo[2.3-clpyridine-2-carboxvlic acid [2-(S)-(4-fluorophenyl)-1-

2 {methoxymethylcarbamoyl)ethyllamide

Q ,O—
N
H
cl N‘>—\

2-(8)-[(5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-
fluorophenyl)propionic acid (80mg, 0.22mmol) and N,0-dimethylhydroxylamine
25 hydrochloride (24mg, 0.24mmol) were dissolved in ethanol (10ml) and 4-
methylmorpholine (27ul, 0.24mmol). To this was added DMTMM (67mg, 0.24mmol)
and the reaction mixture was stirred at rt for 16h. Further N,0-dimethylhydroxylamine

hydrochloride (12mg, 0.12mmol), 4-methylmorpholine (14ul, 0.12mmol) and
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NI HOHNNCO O-11i 15 F To a solution of

2-(S)-[(5-chloro-1H pyrrol of 2, 3-c] pyri di ne-2

cavdwmypbdran no] - 3- phenyl propi oni ¢ acid (EXAVPLE 42, 104ng, 0.29mmmol)

and(R) - 3- met hoxypyrrolidi ne hydrochl ori de (Preparation 70, 40ng, 0.29nmol)
in DV (5nm) was added HOBt (44ng, 0.29mmol), DI PEA (0.15nm, 0.88mmml) and

20 EDC ( LI rt for,12h t ] Xt up e was
2dded to. DTG Ter e bRhe Rldeh b phebackbp ikl Ml AR othy
acetate (96h< TZhEB‘b])vent wasiehiogedin idago @mmm@ﬁh@gahmxﬁd\uetvbbehrwm (50m) and
drying ( after concentration, a residue which was

recryst al 40§8 arf@%ﬁ@%@t%ﬁ@m Tlae gamiynedongpmcy wereadrieddMasthd as a col ourl ess

solid. m - 113
e 1000spep Bty nd Midla n RlpmarderdBi Bs o, BERGE RF
f6l-(S)-( érefHau@lrdlblﬂﬁmathﬁre((B*-l 91 ) givethie aixly pyipolmdlage white solid. m/z

yl)- 20xoethy||a NN~ O To a solution of

2’ (S)-[(5 %Dﬁﬁ@ﬁ#bﬁ]rsdﬂ)fé @%leyrl dine-2 5

car bony] ) am no] - 3- phenyl propi oni ¢ acid (EXAMPLE 42, 53ng, 0.15mmmol) and (S)-
3- et hoxypyrrolidine hydrochloride (Preparation 72, 20ng, 0.15mmmol) in DW

(5m) was added HOBt (25ng, 0. 16 BXAMPLE PEA (76L, 0.44nmol) and EDC

(34ny, O. 1%_3;& rt for ture was. added to

di luted brrd /i i dcetate (4

25mL), washi ng of the g Iﬁ?? )‘("H %f m%t] @I’I ne (50rrL) and drying
?IQ/QSOél) gave, after conci1 dI%Q é]%ﬂnq M 8et 5}11 was purified via flash
chromat ography (silica gel, di chl or ome t hanol, 95:5) to give the
title conpound asacolourl&ss solid. Hr OH= 445, 34 [M+ H+; RT =

3.34nin. 15 EXAMPLE 123 m
- \@L
F

5-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid (Preparation 57,

50mg, 0.25mmol), 2-(§)-amino-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-1-

yl)propan-1-one hydrochloride (85mg, 0.25mmol) and DMTMM (85mg, 0.3 Immol)
15 were dissolved in ethanol (5Sml) and 4-methylmorpholine (31pl, 0.28mmol). The

reaction mixture was stirred at rt for 16h. The solvent was removed in vacuo and the

residue partitioned between water (30ml) and EtOAc (3 x 25ml). The combined

organics were dried (MgSQy), concentrated in vacuo and purified by chromatography

on silica gel eluting with methanol:dichloromethane (1:19) to give the title compound
z as a beige solid. m/z (ES™) =445 [M + H]"; RT = 3.31min.

EXAMPLE 115
5-Chloro-1H-pyrrolo[2.3-blpyridine-2-carboxvlic acid {1-dimethylcarbamoyl-2-(8)-

phenylethyl}amide

Q. 7/
N ) \©

5-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid (Preparation 57,

Iz

25

55mg, 0.28mmol), 2-(S)-amino-N,N-dimethyl-3-phenylpropionamide hydrochloride
(70mg, 0.31mmol) and DMTMM (93mg, 0.34mmol) were dissolved in ethanol (5ml)
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3-(S)-[(5-Chloro-1H pyrrol of 2, 3-c] pyri di ne- 2- car bonvl ) am nol - 2- ( S) - hydr oxy__
4- phenyl butyric acid nmethyl ester cI N1 HOHO0~ NNOHO

5-Nchibanme:tl H- pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid (Preparation 18, 20
170nmg, 0.86nmmol) and (3S, 2S)- 3-am no- 2- hydr oxy- 4- phenyl butyric acid net hyl
ester (Preparation 21A, 174ng, 0.83mml) were coupled under simlar

1 oammol y e e e SR AT o R ParR s SV Bt was

purified by THBLOWBEIGGLABMGvEDinSIdchs Andidk ré&idiel pagitWrcl bBEYRAateret hy!
acetate (25:75) to give the 25 title conpound as a colourless oil. SH

(CDCL3) :  @0Y) g EtOZd2, x 40ml. Tlstporshinedsorganigsiwere washadiwith@N BOOBPCT br s),
4. 1637( 3‘1? s%r@tli_?n 4?%1)8% gé‘ 4{)%9?)(1}169 é%@g%gci?%hgateg in g’alcldo a%b punﬁé‘:‘é3 b7 35 (5H,

35( S) - [(5c}@hin@fo@rdph‘yl@ﬁrsﬂ&h%bﬂelﬁhﬂd Wh hwtmtﬂzm@mbmﬂeth ra:rl) u?. 16@) - hydroxy-4
- phenyl butyric acid Cl HO4d NNH HOZ1D0 orol

H- pyrrol oth[CZItIS-C@W?PIFCHii%YCZLO@aM@nWZ}%ﬁﬁ hop7p i) Hﬂny 494D1phenyl butyric
acid nethyl ester (152nmg, 0.39mml) was hydrol ysed in a simlar 10 way to
EXAMPLE 44 using sodi um hydroxi de solution (0,44nl, IN, 0.44muol) in

met hanol (i OnL). SH (d6 DVBSO) : 2EAMRPIF1(&H, 2dd) 4.19 (1H d), 4.52

(11-1, m,_ 5.75 (1H, br s), 710733(6H 2_ 8.54 (IH s),
8. 72 (1H tEthyewahbips BYTTHING 2§ abpX HE t eYb2t ar boxyl i C
ggid (1-(S)-benzyl -2- di met hyI Ca]El{%ﬁUBMwI)%n{d%) hydroxyet hyI )am de O N H OH
O N/
X o \

To a solution of 2-(S)-amino-N,N-dimethyl-3-phenylpropionamide
hydrochloride (Preparation 8, 0.0135g, 0.059mmol) in DMF (anhydrous, 3mL) was
added DIPEA (0.031mL, 0.177mmol) then carboxylic acid (Preparation 60, 0.010g,

15 0.054mmol). To the stirred solution was added HOBt.H,O (0.008g, 0.059mmol) then,
after 10min, EDCI (0.012g, 0.065mmol). The reaction mixture was stirred for 18h
then all volatiles were removed in vacuo. The residue was partitioned between ethyl
acetate (30mL) and water (20mL). The layers were separated and the aqueous layer
extracted with ethyl acetate (3x20mL). The combined organics were washed with

27 brine (30mL), dried (MgSQ,), filtered and concentrated in vacuo. The residue was
dissolved in methanol then adsorbed onto silica gel. Purification via flash column
chromatography (5i0,, CH,Cl; : MeOH, 19 : 1, v/v} gave the title compound as an
off-white sohd. 8y (CD3;0OD): 2.88 (3H, s), 2.89 (3H, s), 3.00-3.23 (2H, m), 3.50 (1H,
s), 5.27 (1H, 1), 7.10-7.37 (6H, m), 7.86 (1H, s), 8.70 (1H, s). m/z (ES") =361 [M +

25 H]"; RT = 2.65min.

EXAMPLE 117
5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (1-(8)-dimethylcarbamovl-2-

phenvylethyl}amide
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NN,, N HOODnethylam ne hydrochloride (7ng, 0.085mml) was added to a
sol ution of

3-S)wéd chl oro-1 H pyrrol of 2, 3-c] pyri di ne-2- car bonyl ) am no] - 2- ( S) - hydr oxy- 4
- 20 phenyl butyric acid (EXAMPLE 124, 30ng, 0.080nmmol), HOBt (1l4ny,

0.091mmol ), DIPEA (31 L, 0.18mml) and EDCI (18ng, 0.094mmmol) in DWF (3nlL).
After the addition of DI PEA (14nl, O. 080rtm)l)/ the m xture was stirred for
12h before adding to dilutegd brine (100gL, ter/brine : 1/1). Extraction

with ethyl acetate (4 x 25nL)% ng /thé_conbi ned extracts with brine
(50nmL) and drying (MJSOX) gave, |af er 17 10003PCT concentration, a
resi due which was purified by pr arfhti v L give the title conpound

as a colourless solid. mz (ES) = 401.28 [M+ H "; RT = 3.06m n. EXAMPLE 126
5 5- Chl or o- | H- Ferarsoluwion, 03726(%1’111@-Nd\l-ﬂkmeihjde%epﬂldrwlmcpldna(mlde

S)-b 2- h 3- - 3- I de G NHOH
NN N B direasen 5 BT A B Rt DA AP R ¥ of
3-(9) - [ ( 5u8dddIPEAH0.052mL, 0.300mmol) then carboxylic acid (Preparation 62 0.017
pyrrol of 2, 3-c] pyri di ne- 2- car bonyl ) am no] - 2-( S) - hydr oxy- 4- phenyl bu%yrl c acid

10 (EXANPQFQ%MoleFrgthe@nos@mn?n whiOBtded BT HED (02 hahg, P, 1OQJInHE)® (31L,
0. 18nmol d Af t t for 12h
Che ok e T B P O B b iy

Extracti onsmﬁeh aﬁtdaydmesaﬁ@fb @érﬁo‘(eﬂ i% vaémt)Theweémmwéarﬁh&qeq%mé&d extracts
with brine (50m) and dry 5%11@5 , gave, after concentration, a residue

whi ch was et aqetaé@(wlp)ra@éawmn( I@\Byqr@wgrwpm@dtanﬂlﬂee @cmpumnd as a
-l or o PRSI IS P Qe s rmireiiities VENGERet /5. (3, o
2@ di hydr Q)ithmﬂnreQB(l)ﬁL)'l-diqed (MeBO( HXiteredraad CoreRit RE OPYIduaNTTHe re§iuéH N H OH
" was dissolved in ethyl acetate then adsorbed onto silica gel. Purification via flash

column chromatography (SiO,, ethyl acetate : isohexane, 1:1, v/v) gave the title

compound as a pale brown solid. &y (CDCls): 2.77 (3H, s), 2.96 (3H, s), 3.08-8.20

(2H, m), 5.23-5.41 (1H, m), 6.99 (1H, s), 7.14-7.36 (5H, m), 7.65 (1H, d), 8.01 (1H,

15 s), 8.87 (1H, s), 10.01 (1H, s); m/z (ES™) =362 [M + H]"; RT = 3.11min.

EXAMPLE 118
5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(5)-(4-fluorobenzyl)-2-(4-

hydroxypiperidin-1-y1)-2-oxoethyllamide

OH
S
N. =
20
To a solution of 2-(S)-amino-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-1-
yl)propan-1-one hydrochloride (Preparation 20, 0.036g, 0.118mmol) in DMF
(anhydrous, 5SmL) was added DIPEA (0.061mL, 0.353mmol) then carboxylic acid
(Preparation 62, 0.020g, 0.107mmol). To the stirred solution was added HOBt.H,O
25 (0.016g, 0.107mmol) then, after 10min, EDCI (0.025g, 0.128mmuo!). The reaction
mixture was stirred for 18h then all volatiles were removed in vacuo. The residue was
partitioned between CH,Cl; (30mL) and water (20mL). The layers were separated
then the aqueous was extracted with CH,Cl; (2x30mL). The combined organics were

washed with brine (50mL), dried (MgSO,), filtered and concentrated in vacuo. The
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N,.. Nom OH H O O cis-3,4-D hydroxypyrrolidine (Preparation 23, 9ng,
0.087mmol ) was added to a solution of

3-1Smd:6E&r chl oro-1 H pyrrol of 2, 3-c] pyri di ne- 2- car bonyl ) am no] - 2-(S) -

hydr oxy- 4- phenyl butyric acid (EXAMPLE 124, 30ng, 0.080mmvl), HOBt (14ng, 25
0,091mmol ), DI PEA (31L 0.18mml ) and EDCI (18ng, O. 094rrrml) in DVF (3n).

After stirri f ar dded, to,.di | rine - 116
NC. 1 0003PEF i eﬁsldbﬁff’ 83 n T%ang'ég?‘} %@Pﬁ’&ﬂ Off il | g?aé‘t"B "E‘hf'“sks 25nL),
washi ng obolubif desrhibedpheigiOachahimd hdRhioreméthawe. 7 %nd/vql exvede (tMESO4) gave,
after concentration, a residue which was purified by preparative LCMS to

gl ve the compeunsaspouhits sedida SediolMSEVs 1.06%1 .38 (2 m), (=81 72486, 23 [ Mr H] +;

i (1ot R SR A AL IARORE S A OB LG ©

yfﬂ\%, (S) [(S%ﬁé@ﬂ@l@(ﬁﬂ%)’ﬁ%ﬂ% (28Lm), 9.479ARY), swag 1 Adshed gt Q1@, sol ution
H pyr r ol opR 93119l ¢ illim)s-12.6d4it Hosyy Iny/afER 0]= 436 [RY + 1)y BXy= US phimy| but yri ¢
acid (EXAWPLE 44, 40nmg, 0.1 Immol), HOBt (16.4ng, O0.11lnmol), DI PEA (41L,
0. 24mmol ) and EDCI (25ng, 0.13mml) in DMF (3nml). After stirring for 72h at

room terrperat ure the sol vent was i Egvacuo and the renmai ning residue
was 15 purifi ed bXHpreparatl ve LC V&t he 1t| tl e (io ound1 as col ourl ess

solid. mz3M

fg) I owi ng corrpounds wer e pr epar 6?15%2?%@_(1%0 t he rret hod of EXAVPLE 128
from3-(S)-[(5-chloro-1Hpyrrolo - ne- 2- carbonyl ) - am no]j

-2-(R) - hydr oxy- 4- phenyl butyric acid and t®e gppropriate am ne. Exanple
N

Structure RT (mn) mz C \
~ N b
| N :
T~ -

To a solution of 2-(S}-amino-N,N-dimethyl-3-phenylpropionamide
hydrochloride (Preparation 8, 0.0286g, 0.125mmol) in DMF (anhydrous, SmL) was
added DIPEA (0.071ml., 0.409mmol) then carboxylic acid (Preparation 66, 0.020g,

15 0.114mmol). To the stirred solution was added HOBt.H,O (0.017g, 0.125mmol) then,
after 10min, EDCI (0.026g, 0.136mmol). The reaction mixture was stirred for 16h at

room temperature then all volatiles were removed in vacuo. The residue was
partitioned between CH,Cl; (50mL) and water (S0mL). The layers were separated
then the agueous layer extracted with CH,Cl; (3x20mL). The combined organics

2 were washed with brine (30mL), dried (MgSQy), filtered and concentrated in vacuo.
The residue was dissolved in CH,Cl, then purified via flash column chromatography
(Si0;, CH,Cl, then methanol : CH,Cl,, 1:19, v/v) to give the title compound as a pale
yellow solid. 8y (CDCl3): 2.63 (3H, s), 2.77 (3H, s), 2.97 (3H, s), 3.11-3.25 (2H, m),
5.34-5.44 (1H, m), 6.85 (1H, s), 7.20-7.33 (6H, m), 7.34 (1H, s), 7.83 (1H, d), 8.78

25 (1H, s); m/z (ES") =351 [M + H]"; RT = 2.36min.

EXAMPLE 120
5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid [1-($)-(4-fluorobenzyl)-2-(4-

methoxypiperidin-1-vD)-2-oxoethyllamide
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HOH 129 H 2.87 373.26 0 0 - 117 NC 10003PCT C{ N OH H 130 " " ~J~, oO"
2.89 417.31 00i ci HHOHACH3 131 H' CH 3.09 417.32 00 ci Hh H OH 132
"NSuddpdPl. 29 ou H OH 133 HH' H3.03 413.33 00 OH HH134 g HH 3. 20
427.34 0 0ci OH135 H N" H'U 3.22 441.37 toci " OH 136 " H' 3.19
413.32 0

cl
N
: o
.
To a solution of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)aminoj-3-phenylpropionic acid (EXAMPLE 42, 150mg, 0.42mmol) and 4-

-~

methoxypiperidine hydrochloride (Preparation 68, 86mg, 0.57mmol) in DMF (5mL)
5 was added HOBt (66mg, 0.43mmol), DIPEA (0.23mL, 1.34mmol) and EDCI (102mg,
0.53mmol). After stirring at rt for 12h the mixture was added to diluted brine (100mL,
water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the combined
extracts with brine (S0mL) and drying {MgSQO,) gave, after concentration, a residue
which was purified by recrystallisation from methanol to give the title compound as a
10 colourless solid, m/z (ES™) =459.38 [M + H]"; RT = 3.40min.

EXAMPLE 121
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid ['1-(S)-(4-fluorobenzyl)-2-(3-

{R)-methoxypyrrolidin-1-v1)-2-oxoethylJamide
Cl

N\_/ I 0
L

To a solution of 2-(§)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyljamino)-3-phenylpropionic acid (EXAMPLE 42, 104mg, 0.29mmol)

15

and(R)-3-methoxypyrrolidine hydrochloride (Preparation 70, 40mg, 0.29mmol) in
DMF (5ml.) was added HOBt (44mg, 0.29mmol), DIPEA (0.15mL, 0.88mmol) and
20 EDCI (66mg, 0.344mmol). After stirring at rt for 12h the mixture was added to
diluted brine (100mL, water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL),
washing of the combined extracts with brine (50mL) and drying (MgSO.) gave, after
concentration, a residue which was recrystallised from acetonitrile to give the title
compound as a colourless solid. m/z (ES") = 445.31 [M + H]"; RT = 3.36min.
25
EXAMPLE 122
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0

ci

NOH H137 "" wH 3.65 449.34 -118 NG 10003 PCT ci N OH *l )
NJ 3.09 427.30 o000 ci _ OH N OH139 HN J 3.12 443.33 0 0 ci OH

13

8
N\

OHNO 100040TH N N 2.87 443.33 oa N OH141 g N' No 3.41 441.32 O NOH
Cr 142 NN-' 2.91 457.30 00 G M OH ~OH 143 HN 3.21 471.40 a o ci

10

15

20

25

5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid [(1-(S)-(4-fluorobenzyl)-2-(3-

{S)-methoxvypyrrolidin-1-yD)-2-oxoethyi]lamide
cl

”%nﬁ
i o D‘O\
.,

To a solution of 2-(5)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-phenylpropionic acid (EXAMPLE 42, 53mg, 0.15mmol) and (S)-
3-methoxypyrrolidine hydrochloride (Preparation 72, 20mg, 0.15mmol) in DMF
(5mL) was added HOBt (25mg, 0.16mmol), DIPEA (76uL, 0.44mmol) and EDCI
(34mg, 0.18mmol). After stirring at rt for 12h the mixture was added to diluted brine

(100mL, water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the
combined extracts with brine (50mlL} and drying (MgSQy) gave, after concentration, a
residue which was purified via flash chromatography (silica gel,
dichloromethane/methanol, 95:5) to give the title compound as a colourless solid. m/z
(ES") =445.34 [M + H]"; RT = 3.34min.

EXAMPLE 123
3-(85)-[(5-Chloro-1H-pvrrolo[2.3-c]pyridine-2-carbonylamino]-2-(S)-hvdroxy-

4-phenylbutyric acid methyl ester
Ci

N/} u OH
I

N 8]
H

~

0] O

5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18,
170mg, 0.86mmol) and (3S5,25)-3-amino-2-hydroxy-4-phenylbutyric acid methyl ester
(Preparation 21A, 174mg, 0.83mmol) were coupled under similar conditions to
EXAMPLE 43 using HOBt (142mg, 0.93mmol), EDCI (200mg, 1.04mmol), DIPEA
(0.32ml, 1.87mmol) in DMF (10ml). The crude product was purified by
chromatography on silica gel eluting with hexane / ethyl acetate (25:75) to give the
title compound as a colourless oil. & (CDCl3): 3.04 (4H, 2dd), 3.74 (3H, s), 4.36 (1H,
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NOHN H144 N'" 0 2.63 456.39 0 O Il HO* ci MM 1 HOH( NH NN 145 "
2.57 442.37 0 0 0 Ho,4~ - 119 NC 10003PCT CL1 NOH/ o | 146 N'' 3.06
448¢3po3p0T0 O O N / | NIIAN~ 147 ° NJ 3.16 484.37 0 O EXAWMPLES 148-174
The foll owi ng compounds were prepared according to the procedure outlined 5
bel ow from 5-chloro-1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid (Preparation

18) and the ri t e

5-chl oro- IbIEF)pyr I?g[[ fg??y dé‘di;%@@ﬂs)é@%@ 8131(80715(5%?741? 5 eq) in
1:1.2 DI\/F(AH[X}M(&Z(IHL)S) HOBT (0.16 nmol, 2 eq) was added, 10 foll owed by
PS-carbodiimde (0.16 nmol, 2 eq). The reaction m xture was shaken for

15m n and a solution of amne (0.08 nmol, 1 eq) in DCM (0.5 nm) was added.
The reaction m xture was shaken OVW. T and unreacted starting
material acid were scavenged with risamne (0.36 mol, 4.5 eq).

M Tri sam ng-(§a$( Sadileth- | Hopvitado[ 2 SagbiridingP chtboayadinbne -(8)-kv dioeyghaken for
5h. The resin was filtered and 1 washed with a solution of 1:1 DVMF/ DCM (2x4
m). The filtrate was concent r at 8emydbutyric acid

o}

N. A__OH

3-(5)-[(5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(5)-hydroxy-
4-phenylbutyric acid methyl ester (152mg, 0.39mmol) was hydrolysed in a similar
10 way to EXAMPLE 44 using sodium hydroxide solution (0.44ml, 1N, 0.44mmol) in
methanol (10mL). &y (ds DMSO): 2.83, 2.95 (2H, 2dd), 4.19 (1H, d), 4.52 (1H, m),
5.75 (1H, brs), 7.10-7.33 (6H, 2m}, 7.68 (1H, s), 8.54 (1H, s), 8.72 (1H, d).

EXAMPLE 125
15 5-Chloro-1H-pyrrolo[2 3-c]pyridine-2-carboxvlic acid (1-(S)-benzyl-2-

dimethylcarbamoyl-2-(S)-hydroxyethyl)amide
Cli

Dimethylamine hydrochloride (7mg, 0.085mmol) was added to a solution of
3-(8)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-hydroxy-4-

20 phenylbutyric acid (EXAMPLE 124, 30mg, 0.080mmol), HOBt (14mg, 0.091mmol),
DIPEA (3tpl, 0.18mmol) and EDCI (18mg, 0.094mmol) in DMF (3mL). After the
addition of DIPEA (14ml, 0.080mmol) the mixture was stirred for 12h before adding
to diluted brine (100mL, water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL),
washing of the combined extracts with brine (50mL) and drying (MgSQOy4) gave, after
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gi ve the product am de. Exanple Structure RT (mn) mz (ES) C p rr

-0 148

N " 1T N-"Q" N 2.47 456.2 [MH + o0 1'6 -120 NC- 10003PCT G N O 149 3.51
418&cBoptH + o1 O 150 "2.57 426.3 [MTH~ G NO H 151 HN " "1 2.53
456.3 [MtH] 11~I~-N OH G 0 152 N xN 3.26 454.4 [ M+H + c N/ 0153 HN
H-\OH 2.94 401.3 [MtH~ cl H o 154", N' 3.11 441.2 [MH"' o OH cl

10

15

20

25

concentration, a residue which was purified by preparative LCMS to give the title

compound as a colourless solid. m/z (ES™) =401.28 [M + H]"; RT = 3.06min.

EXAMPLE 126
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvylic acid (1-(S)-benzyl-2-(S)-hydroxy-3-

o0x0-3-pyrrolidin-1 -vipropyl)amide
Cl

Pyrrolidine (7ug, 0.084mmol) was added to a solution of 3-(S)-[(5-chloro-1H-
pyrrolo]2,3-c]pyridine-2-carbonyl)amino)]-2-(S)-hydroxy-4-phenylbutyric acid
(EXAMPLE 124, 30mg, 0.080mmol), HOBt (14mg, 0.091mmol), DIPEA (31pL,
0.18mmol) and EDCI (18mg, 0.094mmol) in DMF (3mL). After stirring for 12h the
mixture was added to diluted brine (100mL, water/brine : 1/1). Extraction with ethyl
acetate (4 x 25mL), washing of the combined extracts with brine (S0mL) and drying
(MgS0,), gave, after concentration, a residue which was purified by preparative
LCMS to give the title compound as a colourless solid. m/z (ES™) =427.31 [M + H]";
RT = 3.27min.

EXAMPLE 127
5-Chloro-1H-pyrrolof2,3-clpyridine-2-carboxylic acid [1-(S)-benzyl-3-(3.4-

dihydroxvypyrrolidin-1-y1}-2-(8)-hvdroxy-3-oxopropylJamide
QLW i f}
OH

cis-3,4-Dihydroxypyrrolidine (Preparation 23, 9mg, 0.087mmol) was added

to a solution of 3-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-
hydroxy-4-phenylbutyric acid (EXAMPLE 124, 30mg, 0.080mmol), HOBt (14mg,
0.091mmol), DIPEA (31pL, 0.18mmol) and EDCI (18mg, 0.094mmol) in DMF
(3mL). After stirring for 1Zh the mixture was added to diluted brine (100mL,
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0 H 155 N "Af 2.97 454.4 [M:H + |
"Y NI,

.9 454.4 [M+H' 156

2
3.04 441.4 [MH'"' N O <cl 01" ON

il NH Cd HO NHz
121 NC-10003PCT a 157 ", HO N [

0 NMMod8r N 2.99 427.3 [MrH® ¢l o N3.42 409.3 [MrH "~ 159 .JY o VJ G N
160 q N'~ 3.7 411.3 [MeH{ O cl 0 161 H" 3.17 413.3 [MH"

10

15

20

watet/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the combined
extracts with brine (50mL) and drying (MgSO,) gave, after concentration, a residue
which was purified by preparative LCMS to give the title compound as a colourless

solid. m/z (ES") =459.29 [M + H]"; RT = 2.87min.
EXAMPLE 128

5-Chioro-1H-pyrrolo[2,3-clpyridine-2-carboxyvlic acid (1-(8)-benzyl-2-(R)}-hydroxy-2-

propvlcarbamovlethyl)amide
Cl
Ny 7 1w OH |,
” N.. N~
O 0O

n-Propylamine (16puL, 0.19mmol) was added to a solution of 3-(8)-[(5-chloro-

1H-pyrrolo[2,3-c]pyridine-2-carbonyljamino]-2-(R)-hydroxy-4-phenylbutyric acid
(EXAMPLE 44, 40mg, 0.11mmol), HOBt (16.4mg, 0.1 1mmol), DIPEA (41ul.,
0.24mmol) and EDCI (25mg, 0.13mmol) in DMF (3mL). After stirring for 72h at
room temperature the solvent was removed in vacuo and the remaining residue was
purified by preparative LCMS to give the title compound as colourless solid. m/z
(ES)=415.34 [M+ H]"; RT = 3.10min.

EXAMPLES 129-147
The following compounds were prepared according to the method of

EXAMPLE 128 from 3-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)-
amino]-2-(R)-hydroxy-4-phenylbutyric acid and the appropriate amine.

Example Structure RT (min) | m/z

129 A 2.87 373.26
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olLoC O N" 162 NN 3.15 461.3 [MH® o = ~sq O 163 q"~ 3.12 427.3

[MFH' ON C o " x 164 3.34 415.3 [MH' 0 H 122 NC 10003PCT ¢l HO .0
165 odobptd 3.45 441.3 [MH o CNi O 166 HNOH 3.06 427.4 [MFH 0 C M / H
0167 HNH 3.14 383.3 [MH' o _cl N H 168 H "3.17 454.3 [MH' C N

0 169 NNA" f 0 2.94 426.3 [ MH'

=]

130 N I on 2.89 41731

N
H P
131 N ”*[ E”‘O'“’“s 3.09 417.32
[e] a
f .
132 N EE ~ 3.23 401.29
] 0

133 B 7 3.03 413.33

N " 3.20 427.34
134 b T Aw! 7.3

Mg 1+ § o
N N, N 1
135 Y Y \Q 3.22 441.37
Cl
N\_-/ i w9
136 N "’*[ E'D 3.19 41332
(o] [a]
Cl
N\ \ “ OH ’,]
137 Y I \@ 3.65 44934
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OL: NH1-6 G NHO170 HN=1i 3.37 429.4 [MH 0 ~F GN O171 N HL
3.57 397.3 [M+H+ OC 172 q 3.39 314.2 (MtHl® HHO C 173 N 3.7 334.2
N Nc[Mstr O cl -123 NC- 10003 PCT C 174 " 0 3.24 369.3 [MH + 0 EXAMPLE
175 5-Chloro-1Hpyrrol o[ 2, 3-cl pyridi ne-2-carboxylic acid

[ 2- (4-benzyl oxypi peridin-1- yl)-1-(S)-(4-fluorobenzyl)-2-oxoethyllamde 5

Cl NO N-NNN—HO O+
[ui]
N\—/ R OH
138 Q{}‘r”" 2 3.09 427.30
o o]
[}
= _,OH
LA N on ¥ A
139 N D 3.12 44333
o Q
Cl
== OH
L3 ED
140 N G 2.87 44333
o [a]
o]
2 io
N, N
141 N : 3.41 44132
Q Q
c
N\—/ ‘ W OH O/OH
142 N S 2.91 457.30
Le] o]
cl
NG - O/\OH
143 N "’f;“ 3.1 471.40
Q o
Cl
N_/ ‘ " OH N
144 y o"" O“‘) . 2.63 456.39
HOJ‘\
v]
\ 4 T aH O«H
145 Y 0" . 257 | 44237
HOJ\
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F To 5-chloro-]H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid [1-(S)-(4-

fl uorobenzyl) - 2-(4- hydroxypi peridin- 1-yl)-2-oxoethyl]am de (EXAMPLE 5,
50mg,1000fct1lnmol ) in anhydrous DMVF (3nli) under argon was added benzyl brom de
(161, 10 0.13mmol) foll owed by sodium hydride (6.3ng, 0.16mmol) and the
reaction stirred for 16h. Solvent was renoved in vacuo and the residue
partition ” water—26m-)—= The organic
fracti ons were washed with M HC (20m), NaH (2 x qom_) tthen brine (2
x 20m), idried (MySO4) and"\t 48§ 80 g(n\t" removed | n vacuo. Crudﬁh mat eri al was
purified by ttronmtography ont syl 1) gel with dBéhl oriadihane/ net hanol
(9:1) as the eluent to give the ti compound as an of f|-white¢ powder. nfz
(ESt) = 535.33 [M+ H +; RT = 3. 44m%%< EXAWMPLE 176 1-[2-(5})-[5- Chl oro- 1H
pyrrol o[ 2,.3-c] pyridine-2-carbonyl)am nol -3-(4- 2
fl uor obhenyl ) progi onyl | yigeri di ne-4-carboxylic acid N/ N NOH} H\vJ~\\{ O
O F - 124 NC I0P0O3PCT T \soj‘ Ubd @My
1-[2-(S) - 5- ghl orp- | H pyr roteRei-3ictpyri di ne- 2- 316 | 48437
car bonyl )jJam no] - 3+ (4-f | uor op%efny ) pr opi onyl ] pi peri di ne-4-|carboxylic acid
met hyl ester ( MPLE 239, 48nm, Irrrml) in THE (2. Onl)] was agdded 1M

sodi um hydroxi de; solution (0.11nl7 O0.11mmol) and the regction|stirred at rt
for 3h. Sotvent 5 Was renmoved i vacuo and the crude material partitioned
bet ween diethyl ether (20nmL) and water (2 x 20nL). The aqueous | ayers were
conbi ned and acidified to pH2 EXAMPUFHSA48-thd or gani cs were extracted into
ethyl acetate (2 x 20nL). Organic |ayers were conbi ned and washed with
brine (2xI5nm), dried (MgSX) and sol vent renoved in vacuo. The crude

THire compound Gl RELoRIATHE M FAEBIA £oaRlie SRRy kOGiney 9. V5 L2
EXAVPLES 1iTovafrdml¥-8hiwer-¢Hryeds[@3-¢|pyrdise-idacoxybiy adid (FOephPitonl H:  EXAMVPLE

Amine niz RTt(lm'n) HO 177 0 473.29 3. 26
and the appropriate amine.

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (0.12
mmol, 1.5 eq) in 1:1.2 DMF / DCM (2 ml), HOBT (0.16 mmol, 2 eq) was added,

10 followed by PS-carbodiimide (0.16 mmol, 2 eq). The reaction mixture was shaken for
15min and a solution of amine (0.08 mmol, 1 eq) in DCM (0.5 ml) was added. The
reaction mixture was shaken overnight. HOBT and unreacted starting material acid
were scavenged with MP-Trisamine (0.36 mmol, 4.5 eq). MP-Trisamine was added
to the reaction mixture and the mixture shaken for Sh. The resin was filtered and

1 washed with a solution of 1:1 DMF/DCM (2x4 ml). The filtrate was concentrated to

give the product amide.

Example Structure RT (min) | m/z (ES)

cl

o
Ny ) 1« @ N
148 )Quj\r”\)‘u’r 2.47 456.2 [M+H]'
o 3
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/-N HO O 178 N 473.3 3.33 1D EXAWPLE 179 Acetic acid

1-[2-(S)-[5-chloro-1 HR ol o] 2, 3-cl pyri di ne-2-car bonyl ) am nol
f | won@pirenyDpr opi onyl | pi peri di n-4-yl
was prepared from 5-chloro-1H pyrrol o[ 2, 3-c] pyri di ne-2-

- 3-(4-

ester 20 NHOO F The title conpound
carboxylic acid [

1-(S)-(4- quorobenzyI) 2- (4 hydroxyplperldln 1- yI) 2- oxoethyl] -125 NCI
0003 PCT @amde U:‘/v-\lvr'l_:*\))c, To—asotuttonof—therstartinmganirde—(50ny,
0. 14nmol )! in anhydrous pyr i ne (2nL) under argon was added aceti ¢
anhydride (I nL) and the tlon ed at rt pver 4h. Sol vent m@s renoved
in vacuo @and14%he crude naterlhl §so|ved in ethyl3ébeth@L§B@ﬂﬂ5 Or gani cs
wer e washed with LM HCl (2x15nL) ter (15mL)!{ then brijne (2x15m.), dried
(MgS™) and sol vepnt renoved in vac The resi due was pqufied byr
chr onmat ography wi diQhLQLQnEthaneLneLhanolAQQ 1) as the eluent|to give
the titlel conmpound as a whijte powder. mz (ES) = 487.26 [[M+ H+; |[RT =
3.38mi n. [10 EXAMPLE 180 5« ro- bFvarroIo[2,3-cIpyridine-2-carb%xylic
acid [2-({4-amgnopi peri di n- ) | - (4-fluoropenzyl)-2-0x9 1l am de a
o\ NN I\/NOHdNHz F 15 To & nsi on of el
(1-[2-(S)F[(5-chlpro-1Hpyrrolof 2, ] pyridine-2¢
car bonyl )lam no] - 3- (4-f | uor ophenyl ) propi onyl ] pi pe idin-4-yl}carbani; acid
tert-buty a
N_/ ' n
151 N 'L’”\L 2.53 456.3 [M+H]
Ci
W "
152 KN 3.26 454.4 [M+H]"
o H k/N\rO
<
N b 8
153 n “\{u‘a’\/‘w 2.94 401.3 [M+H]'
N\——/ v 2
154 u “\AO\ 3.11 4412 [M+H]'
o £
N\—/ H
155 Y Qf 2.97 454.4 [M+H]"
ASR
N\—/ 0 9 Q
156 N "EJL{:j/LNw 29 454.4 [M+H]
¢ i
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ester (EXAMPLE 230, 500ny,

of 4M HC

give the title |

0. 92mol )

i n met hanol
in dioxane (0.69nL, 2.76mvl) and the reaction stirred for 48h.
The,c..o@sitrt i ng precipitate was filtered and washed with et hyl

(12nmL) was added a sol ution

acet

ate to

conpound as the hydrochloride salt as a pale yell ow powder.

mz (ES) = 444.16 [M + H+ RT = 2.65m n. The product was dissolved in

sat ur at edr-settum-biearbongte—sotuti-on—Setvent—was—rerpved—iA—vacyo and the
crude matperial dissolved i p=THE (30nL). The solution was| filtered|through
celite and sol vent rennved‘&l\éﬂa“wp to give thejtitle cognpound as|a yell ow
powder. nfz (®S) F 444.32 [ M# 22, 59mi n. | 25.0EXAMPUES(M81F 189 wer e
prepared accordi ng to EXAMPLE 18 m the apprppriate Boc-protected am ne:
- 126 NC-{L0003PCT] EXAMPLE St ruct ur z RT. (mn)f] C\ NIl \NN,,. gF181 Ho
458.3 2.66 NH7 Fl G \ O Nl / \ NNHC N 182 NH 430.35 2.66 /QF O N
NNN NRNH 430.89 2.62 %83 " \QF C ON /|NN3 HC| N 184 " NH,
430.34 2.73 F N ) o -OH
NS
158 HOTY 6 2.99 427.3 [M+H]"
c
AW 1 « 3
N N\)LN +
159 MY @ 3.42 409.3 [M+H]
o
N\—/ w9
160 N ”J‘O 3.7 4113 [M+H]'
Ci
N\—_/ w 7
161 i ”})‘h"\ 3.17 413.3 [M+H}'
a H k,o
<)
N_/ u o]
162 y ”‘g)LN’\ 3.15 461.3 [M+H]
o £ k_,so?
[
N\—V/ ] a
163 N H\E)\N 3.12 4273 [M+HT
? :\© OH
Cl
N\_/ w 9
164 y "})Lg’\/“o" 3.34 415.3 [M+H]'
o £
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Cl NI/ Nj N185 " NH2 430.38 2.69 F C \ ~NH NNN H=" 186 0 HC
444.37 2.65 F Cl \' \ NNHNH 187 H 444.41 2.59 / FC \ H}IIl N NM O
NH x88akba . HCl 444.37 2.84 F - 127 NG-10003PCT CI O H NNV }III NN NH
189 H O 444.4 2.78 F EXAMPLE 190
5-Chl oro-I H pyrrol ol 2, 3-cl pyri di ne-2-car boxylic acid
[ 2- (4- di acetylamnm mopi perT diM-

= f

N

3 w 2 _;.-'0
165 y ”‘)LD 345 4413 [M+H]"
Q 2
Cl
" -
166 N ON‘H‘UW 3.06 427.4 [M+H]

o] A
167 N J‘;«, 3.14 383.3 [M+H]'

"4 H\)‘l’\
NN NN 4543 [M+H]"
168 I Q.~>=O 3.17 54,3 [M+H]
[}
" w2
169 N i A po 2.94 426.3 [M+HJ"
o i k,NH
o]
N\_ " o
170 N "V"‘Q 3.37 429.4 [M+H]
o £ c
cl
"/ W B
171 u A AT 3.57 397.3 [M+H]"
) H

Ci
172 "¢ 4 E 3.39 314.2 [M+H]"
N

3342
AWy 3.7

YL [M+H]'
© cl

173

-123 -



51yl)-1-(S)-(4-fluorobenzyl)-2-oxoethyllamde C HON NNN-0 HO/ O
J F Prepared from 5-chloro-1 H pyrrol o 2, 3-c] pyri di ne-2-carboxylic acid

[ 2-NArooaramopi peri din- |-yl)-1-(S)-(4-fluorobenzyl)-2-oxoethyl]am de
(EXAMPLE 180). 10 The conpound was synt hesi sed according to EXAMPLE 179 and
pur|f|ed by preparative HPLC to give the title corrpound as a white powder.

n z (ES+) r=486 28— M—CH3CRH+ N ——RF =3 I8mmEXAMPEE 1911

5-Chloro-|I H 123frol of 2, 3- yridi ne-2-carboxyl ic acid
[1-(S) - (43 fluorobenzyl)-2- (ATethyl am nopi peridin-1 -yl)- 2-383<§)et Hyl | ami de

O HONNRMNggN |[HOF To a solitT o) ef 324
5-chl or o- BI—I- pyrrol o[ 2, 3-c] pyri di ne- rboxylic acid (1-(p)-M2yl+

(4-fl uorobenzyl)-2-{4-[net hyl - (2-ni ¢Fdbenzenesul {onyl ) ani ho] pi peridin-1-yl}-
2- oxoet hyl)am de|(Preparation 76, 82ng, 0.13mml) in acetonitrilel(6nl) was
added phenytthiot—(H45)AL,—14mot)—fotHowed by potasstumcarbonate (230ny,
1.66mmol ) and the reaction heated to 50C for 24h. To the m xture was added
di et hyl ether -128 NC |1 0003PCT (I @nAnerice i HCl (15nL) and stirred for

5m n. The organic Iayer was separat ed and vvashed vvlth 1M HC1 (15nL) before
combi ni ng t Relhign N2 pibexyli % gnayl peRdmil-h solid
pot assi um car bonate and e t1 t ted (2x20m_) Organi ¢

| ayers were conbi ned, wa ried 5 (MgSOH).

Resoval of the solvent in vacuo provided the desired product as an off-
white powder. mz (ES) = 458.40 [M+ H +, RT = 2.67mn. A small portion of

the product (10ng) was di% in@anol (2m.) and 1M HCl added to
bring the solution to pH 1- N:' i for 20m n the sol vent was

removed in vacuo to give the titlegco ha _hydrochl oride salt as a
? @ 2. 64ni n.

yell ow powder. mz (ES) = 458.38 10 |
To 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-(4-
fluorobenzyl)-2-(4-hydroxypiperidin-1-yl)-2-oxoethyl]amide (EXAMPLE 5, 50mg,

0.11mmol) in anhydrous DMF (3ml.) under argon was added benzylbromide (16pl,

10 0.13mmol) followed by sodium hydride (6.3mg, 0.16mmol) and the reaction stirred
for 16h. Solvent was removed in vacuo and the residue partitioned between ethyl
acetate (2 x 20mL) and water (20mL). The organic fractions were washed with 1M
HC1(20mL), NaHCOs (2 x 20mL) then brine (2 x 20mL), dried (MgS0Os) and the
solvent removed in vacuo. Crude material was purified by chromatography on silica

1€ gel with dichloromethane/methanol (9:1) as the eluent to give the title compound as
an off-white powder. m/z (ES*) = 535.33 [M + H]"; RT = 3.44min.

EXAMPLE 176
1-12-(8)-[5-Chloro-1 H-pyrrolo[ 2. 3-¢pyridine-2-carbonyljamino]-3-(4-
20 fluorophenyl)propionvilpiperidine-4-carboxvlic acid

Ci o H O
UN“Y‘LNQWOH
o :\Q ol
F
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EXAMPLE 192 5-Chloro-IH pyrrol o[ 2, 3-cl pyridi ne-2-carboxylic acid
[1-(S)-(4-fluorobenzvl)-2-(4- nethylam nonet hyl pi peridin-l -yl)-2-oxoethyll
ameoddrc@ N N ND N/-NH O F Prepared according to EXAMPLE 191 from
5-chloro-I H pyrrol o[ 2,3- c]pyridine-2-carboxylic acid |
1-(S)-(4-fluorobenzyl)-2-(4- {[nmethyl-(2-

b I I d
(synthesi sed 2P Sacel AR THTZHH S PUBRELalisbinh g 2! | am e

4- am nonet bgﬂ‘b@lh}{f)}ﬁmlm AB{4- ﬂuem@hhq&k)pkdmonydi]@lpﬂmﬁﬁfem batbytylesichY msﬂhgtrt ing
materlal) ES) free base = 472.3 80Qmi mz (ES) HC
sal t 4306&1@ ﬁ‘%zﬁﬁw 3}?543% 93 mmel) 9@&%&0@@@%&@% IM sodium

5-Chl oro-| [

1 (9 - by P UBepube (5 DAL G DOe DR p R b b SR 1 w1

O B NN . w@];-iremovlaﬂQn viNGo DA Gk drGde ﬂa&narmitlﬂmmdﬂﬂtmntcbetWE 35, using
S) - hydroxypyrrol Purification

3-(R)-hydro pyrrqolidine in | ace of 3- di.n
vi a chromaf%%‘lﬂa@ g Watsr g x %ﬂ"@lepf P ABIeAUHRY R PEERAM ‘QSdS‘} ?ﬁ@t‘bl uent gave

the title On® Wi 0 [ + RT =
3.13m n. SEEXAN%{%VI?‘SC B gﬁaglr o'“{e pyr roF1 Ttgiegly( Fc%)tate &f’)@ %&g (Mt?aﬁ%l ic acid
[ 1- (S) - (4- tdyosvabe oaybine? ank washzd (wWitl brirfd (Aot onk), Idylbdi pVgBOi damd-solvent
-yl ethyli ?erpnéjv%d% vclz\(l:utI TijleRgrude material was crystailised from ethyl acetate/petroleum

10 ether to give the title compound as a white powder. m/z (ES*) = 473.30 [M + H]"; RT

= 3.20min.

EXAMPLES 177 and 178 were prepared in a similar way to EXAMPLE 176:

EXAMPLE Amine mz RT (min)
HO
177 . o 473.29 3.26
~~
f N
HO—®
178 P 4733 3.33
TN
L
15
EXAMPLE 179

Acetic acid 1-[2-(5)-[5-chloro-1H-pvrrolol2,3-clpyridine-2-carbonyl}amino]-3-(4-
fluorophenyDpropionyljpiperidin-4-yl ester

T AL
m“f\@?;o

The title compound was prepared from S-chloro-1H-pyrrolo[2,3-¢c]pyridine-2-

20

carboxylic acid [ 1-(S)-(4-fluorobenzyl)-2-(4-hydroxypiperidin-1-yl)-2-oxoethyl]
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HNYN OF~FF 10 F To 4-trifluoromethyl piperidine (17mg, O0.11mmol) was
added a sol ution of 2-

( S)ncliodsrehrl or o- | H pyrrol of 2, 3-c¢] pyri di ne-2- car bonyl ) ami no] - 3- (4-

f | uor ophenyl ) propi onic acid (EXAMPLE 228, 40ng, O0.11nmol) in DWMF (400L)
fol |l oned by a solution of HATU (50mg, 0. [3mmol) in DNF (400L) and finally a

vas st rr a0k ERATRLEGH; TR RN el sl RS0, LERODRE ¢ oo ©

mat eri al mamydms piridide bmnmmﬁeahﬂgbﬁaxas@&de‘dra@enﬂh&{yaﬁaé Pﬂrﬁumtﬁtthef to give
the title conpound as a vyellow powder. %@ 497.23 [ M+ H +; = 3. 50m n.
20 EXANPLESa@LtQQ—S’Z‘%d\%F@Vﬁ?@b§Pé‘GHY Wag W@loé’& vasyro and m@a@nm EXAMPLE

50126 3 43> 0 G ek oo OBy 3 o ST P RE By T
NCs 10003PCIv'aﬂcN16thJ)9&1ﬂ)ﬂvﬁR24175hnB) Hriﬂé(M@S@%Qa.ntﬂl‘dofv‘enﬁefvﬁﬁedlﬁﬂva%%3 37 200

H\M ~{NHZ MDP 472.3 3.03 201 HN OH MDP 473,32 3.09 [/~ 20 VDP
472.29 3, 0Bhe igsigue ?@%PWW gyamaipgrpply with dlchloromethane/methanol (99 1)

as the eluent to give the title compound as a white powder. m/z (ES™) = 487.26 [M +
H]'; RT = 3.38min.

10 EXAMPLE 180
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid [2-(4-aminopiperidin-1-v1)-1-
(S)-(4-fluorobenzyl)-2-oxoethyllamide

15 To a suspension of {1-[2~(8)-[(5-chioro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-(4-fluorophenyl)propionyl]piperidin-4-yl} carbamic acid tert-butyl
ester (EXAMPLE 230, 500mg, 0.92mmol) in methanol (12mL) was added a solution
of 4M HCl in dioxane (0.69ml., 2.76mmol) and the reaction stirred for 48h. The
resulting precipitate was filtered and washed with ethyl acetate to give the title

2 compound as the hydrochloride salt as a pale yellow powder. m/z (ES™) = 444.16 [M
+ H]"; RT = 2.65min. The product was dissolved in saturated sodium bicarbonate
solution. Solvent was removed /n vacuo and the crude material dissolved in THF
(30mL). The solution was filtered through celite and solvent removed in vacuo to give
the title compound as a yellow powder. m/z (ES") = 444.32 [M + H]"; RT = 2.59min.

25
EXAMPLES 181-189 were prepared according to EXAMPLE 180 from the

appropriate Boc-protected amine:
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H2N 204 HNl eO MDP 472.3 3.09 ~/0 2050 MDP 501.32 3.55 HN O O 206 NMDP 487.3
3.57 HN 207 H2 j O MDP 488.34 2.75 HN\ \/ 208 MDP 488.4 2.59 Q0 /-- \

HN Nc.@d6@pd¥DP 502.38 2. 77 0 131 NC-10003PCT HN \ ~ 210 N-- MDP 527.37 2.47
41 211 HN N~ MDP 486.29 3.09 212 H*~~ MDP 460.4 2.65 0 NHZ 213 MDP 458. 36

3.18 HN HN O 214 MDP 530.45 3.52 H HN O 215 MDP 530.45 3.46 HIi~ OH
H\N O 216 reamiin TIO-T Osticture mz RT (min)
Cl O
M. = N
181 Hog 458.3 2.66
NH,

182 0 \t : \, 430.35 2.66
183 0 \( : N, 430.39 2.62
184 0 \4 : “NH, 430.34 2.73

185 o D "N, 43038 2.69
186 o X Hol| 44437 2.65

187 o i 444.41 2.59
5 H
188 D . 44437 2,84
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[~ 0 217NO~ NDP 544.48 3.61 HZN 218 HN \

MDP 544. 46

% H MDP 458.35 3 \~ 0 219 HNN \ p~
3.61 0 Chromatography (DCM MeoH 220 473.33 3.48 HN J / 98:2)

p- / nChwmpet ogr aphy ( DCM MeoH 221 HN ~~N--t 98:2) 502.38 3,43 0 132

NC- 10003PCT 222 H\N-( Trituration (EtQAc) 530.39 3.65

o N 223 HN

Trituration (Et OAc) 458.32 2.8 224 HNN~ Prep HPLC 488.35 2,63 /~ OH HN
225 Cryst aftisattongveOH—50142 62— EXAWPLE 226
5-Chl oro-IH pyrrolo[ 2}3-ql pyri di n %/Carboqyl ic acid
11-(S)-(4-f! uorobgenzyN =@X0 Y 2pi\per 2in-1-viethyllanide ci N~|O H NN
N H_ NHF Pgepated accoring t E 180 dan@m 4} [ 2- (Sp75- chl gro-1H
pyrro
| o[ 2, 3-c] pyri di ne{2-carbonyl)amn - (4-fljuor opheny] ) pr opi onyl ] pi per azi ne- |
- 10 carbokylic aqLi d tert-butyl esterf(prepared according to EXAVPLE 222).
Purification

EXAMPLE 190

10

15

20

5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid [2-(4-diacetylaminopiperidin-
1-vD)-1-(8§)-(4-fluorobenzyl)-2-oxoethyllamide

Prepared from 5-chloro-1H-pyrrolo{2,3-c]pyridine-2-carboxylic acid [2-(4-
aminopiperidin- 1-yl)-1-(5)-(4-fluorobenzyl)-2-oxoethyljamide (EXAMPLE 180).
The compound was synthesised according to EXAMPLE 179 and purified by
preparative HPLC to give the title compound as a white powder. m/z (ES”) = 486.28
[M ~ CH;CO,H + NH;}"; RT = 3.18min.

EXAMPLE 191
5-Chloro-1H-pyrrolo{2.3-c]pyridine-2-carboxvlic acid [1-(S)-(4-fluorobenzyl)-2-(4-

methylaminopiperidin-1-y)-2-oxoethyvljamide

Cl R \ H 0
H
TN A0
H o H
L

To a solution of 5-chloro-1H-pyrrolof2,3-c]pyridine-2-carboxylic acid (1-(5)-

(4-fluorobenzyl)-2-{4-[methyl-(2-nitrobenzenesulfonyl)amino]piperidin-1-yl}-2-
oxoethyl)amide (Preparation 76, 82mg, 0.13mmol) in acetonitrile (6mL) was added
phenylthiol (145uL, 1.4mmol) followed by potassium carbonate (230mg, 1.66mmol)
and the reaction heated to 50°C for 24h. To the mixture was added diethyl ether
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gave the title conpound as a yel | ow powder. niz (ES+) = 430 34 M+ H ¥ RT

= 2.56min. EXAMPLE 227 15 2-(S)-[(5-Chloro-IH

pyrrol o[ 2, 3-cl pyri di ne-2-car bonyl )am no] - 3- (4- fl uorophenyl)propionic acid
et NY4-1088FEr -133 NC-10003PCT CI' N~ Hp HNp/\ Ot ~ F Prepared according

to EXAMPLE 41 using p-fluoro-L-phenyl al anine ethyl ester hydrochl oride

I nstead of L-phenyl al anine ethyl ester hydrochloride. Chromatography gave

the title compound 123 }Eléfiﬁlg)é\hrﬂpémféﬂ-fom&in( EBe brganit8ye? twdsMepRated H ' ; RT =

3. 71m n. EXAMPLE 228 2-(

) { (5-Chloro-1
H- pyr rr ol opd Badegyrithdl M@

damo hgloravemiping-theaquepuslagprise Aiyd gobutingi oni ¢

o0 S g Yol T N SHidBeyo B pAPPRALTE IR R FRLES
H-pyrr ol of 2:308llpYyDOigdhitdaytrs weRuppibimd Madhed Wil brintQ2RPOADY hodd:eg oni ¢

et hyl ester (EXAMPLE 227). Solvent was renoved in vacuo and the residue

acid

t aken i nt o(Mabes). Remevalqifdlsisolyeny ér vague peovidedthe desiied predusy #s aicelfat e (3x)

then J . i . | ot o 46 T T
i tered aniaehBd MAGSYSHSS SRRt - 2o R FBbaob B menS s &
cream col Opfoﬁdctmmﬁh? waf &S3olved B6RetBahdl WmES andRMHG! add6d to brk LE 229 20

5-Chloro-1H pvrrol o] 2, 3-c} pyridine-2-carboxylic acid [2-(1, 4-di oxa- 8-
132 Aftesptirmangipudimpdhe salyen was senovad igviraw togiveN 1 O

the title compound as the hydrochloride salt as a yellow powder. m/z (ES") = 458.38

azaspi r o[ 459%det
10 [M+ H]"; RT = 2.64min.

EXAMPLE 192

5-Chloro-1H-pyrrolo[2.3-clpvridine-2-carboxylic acid [1-(8)-(4-fluorobenzyl)-2-(4-

methylaminomethvlpiperidin- 1-v)-2-oxoethyllamide

s ”\j\
N
N & H NQ—_\
H N—
H
F

15

Z

=

0

Prepared according to EXAMPLE 191 from 5-chloro-1H-pyrrolo[2,3-
c]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4- {[methyl-(2-
nitrobenzenesulfonyl)aminomethyl} piperidin-1-yl)-2-oxoethyl)amide (synthesised

2" according to Preparations 73-76 from the 4-aminomethylpiperidine-1-carboxylic

acid fert-butyl ester starting material). m/z (ES") free base = 472.33 [M + H)"; RT =

2.80min. m/z (ESY) HCl salt = 430.43 [M + H]"; RT = 2.72min.

EXAMPLE 193
25 5-Chloro-1H-pyrrolof2,3-c]pyridine-2-carboxvlic acid [1-(S)-benzyl-2-(3-(R)-
hydroxypyirolidin-1-v1})-2-oxoethylJamide

cl



H HNNNJ 0O af  -134 NC-10003 PCT To a solution of
2-(S)-[(5-chloro-1 H pyrrol of 2, 3-c] pyri di ne- 2-

cardmonydip@m no) - 3- (4-f 1 uor ophenyl ) propi oni ¢ acid (EXAMPLE 228, 40ng, 0.1
ol ) in DMF (4nL) was added HATU (50ng, 0.13mmol) and the reaction
stirred for 10 min. 4-Piperidone ethylene ketal (19ng, 0.13mml) was added,

5 followed by D . rﬁig; : ] ' at.rt for 16h.
Sol vent was re#gé\:?é}(fﬁi?ag&vg%&ég,an %%’ﬁg%%g;gﬂ%%?@r)llg{ar%%w ?ﬁ%ﬁéa{ bet ween
et hyl acet ataee of -H8EhydamwcypwerbBding IBmfjcatidineiaehgpanitegraphyetisingls washed with | M
HCQ solutiaon, (15m), sodium hicarbonate solution (2x201L) then brine
(2x20) , awﬁl@aorc%mw 2hed (?ng) éﬁﬂh\?@fﬁwn&%&l@dmﬂ%cwwd apgpff-cati on by
chr omat ogr gpk ' §+6 0l Qr anet.net b £9:1) as the eluent gave
Che Tl e aans pHRyBOmoaEs s A g e D 230 [ H o R =
3.28m n. EXAMPLES 230-237 were prepared in a simlar way to EXAMPLE 229:
EXAMPLE Amine Purification mlz RT (mn 230 HN Chr omat ogr aphy ( DCM MeCOH
9:1) 544.45 5,39 NO HO 231 Chré?ﬁﬁ EdR$ (DCM MeOH 9: 1) 558.22 3.67 HN
nhy MMeSHL 9. 4. 2

HHN 232 CGh At - OF
ChI’OITB.tOQI’ 1 C 188, 38 2. 0 H—Z234 HN-Chromat 0og xg_|DCI\/I|\/EO-|
9:1) 445.28 3.17 235 HY-@hndhetogethyibipei@inQAel)éhyllanide427.35 3.5 -135 N G
10003 PCT OH

F
Fr

Q% %QO»

10 F
To 4-trifluoromethyl piperidine (17mg, 0.1 1mmol) was added a solution of 2-

(5)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-
fluorophenyl)propionic acid (EXAMPLE 228, 40mg, 0.1 Immol) in DMF (400uL)
followed by a solution of HATU (50mg, 0.13mmol) in DMF (400uL) and finally a

15 solution of DIPEA (23uL, 0.13mmol) in DMF (200uL). The resulting mixture was
stirred at rt for 96h then solvent was removed in vacuo. The crude material was
purified by crystallisation from THF/petroleum ether to give the title compound as a
yellow powder. (ES) = 497.23 [M + H]"; RT = 3.50min.

20 EXAMPLES 195-225 were prepared in the same way as EXAMPLE 194:

EXAMPLE Amine Purification m/z RT (min)

CH
HN s
195 Q\«O‘/ Crystallisation (THF/PE) 501.26 3.43

O

OH
196 HN MDP 4593 3.13
HN
197 QNO MDP 512.37 2.77
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236 prep. HPLC 459.4 3.2 HN 237 HNo/ Chronmat ography (EtOAc) 413.2 3.31
EXAMPLE 238 5-Chl oro-1Hpyrrol of 2, 3-c] pvri di ne-2-carboxylic acid
[ 2-§LiodezpliTOXO- 1, 6

t hi onorpholin-4-yl)-1-(S)-(4-fl uorobenzyl)-2-oxoethyllamde 5c¢) N 1/~
NNjN\.O HOO [/ F Prepared according to EXAVMPLE 229 from
2-(S)-[(5-chtoro=t+H7p ru1ulz ]
c] pyridi ne} 2-carbpnyt’) a 5 3 (4 fl uoroBhenyI ) pr opi onj.c JH d gg [_E 228)
and thi on‘orph‘c‘)’?i ne- 1, I xi de (Prepar at'Pbn 77). Puri léatl tri 1Lur ation
with to nmethanol pave the Ritl e conpound as a pal e|yel |l ow [bowder (EB) =
479.24 [ MHTHS T = 7Th . B(AIVPL"I: 239 I-1Z2-(Sf-T(5-Cnlforo- T Hpyrrol of
2, 3-c] pyri di n@e 2- car b@\am nol -3- (4- Wbp | 44727 337
f I uor ophenyl ) pr opj onl eri di ne-4-carboxylic aci (;I met hyl jester CI HO NN
Ni N H OO ——O0 Prepared-ac fng-to-EXAMRPLE 229 from.
2-(S)-[(5-ch|oro- ol q ?
c] pyri di net 2-20&r b 31(4-fluor™phenyl ) propi o426 a¢i d ¢EXAMPLE 228)
20 and pi peri di ne} 4 car bo I|c acid nethyl ester hydrochl 011 i de (Preparation
78). Purifjpcationlby chromatography using Lol eum et her
(70:30) as|the -tL3,@ 10003P4"T el uent gave the tiftl e conpound as ajpale
yel | ow powderzo1ml z (ESH—~ 487]32 [M + MEP3; RT = 3. 44mn. |EXAMPLE 240 was
prepared ip a sinjlar way\tg, EXAMPLE 239: 5
202 HNQN\\( o MDP 472.29 3.08
0
(o]
N/\
203 N \_ MDP 528.38 33
H,N
o}
204 HNdk MDP 472.3 3.09
)
205 o MDP 501.32 3.55
HN
\
o] Q
206 MDP 487.3 3.57
HN
PN
w07 | O MDP 488.34 2.75
0
HNCN
208 MDP 488.4 2.59
\\\0
\
)
209 [ \\\ MDP 502.38 277
O
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Cl NN,. 0Jo Fmz (ES+) = 487.35 [M+ H +; RT = 3.88m n. EXAMPLE 241 10
5-Chl oro-1 H pyrrol of 2, 3-cl pyri di ne-2-carboxylic acid [1-(S)-benzyl-2-(4-

hy deoxyprgeri din-1 yl)-2-oxoethyllamide € N~~N,,)-N N Ho aCH The title
conmpound was prepared according to EXAMPLE 229 using 2-(S)- [(5-chloro-

1H pyrrol of 2, 3- c] pyr| di ne- 2- car bonyl )am no) 3- phenyl pr op| onic acid 15

( EXAMPLE 427 ard dr nypl pe Tdime—Purt frcattonyby—chromatographyy usi ng

di chl or onet nglw Nﬁiﬁg as the elﬁent gave the titlée conppoundjas an
v et 35 [ M+ HI! = 2. 99n?h?’ EXAMPER’ 242| 20

yn

orange po

5-Chloro-IHpyrro 0[2 5I|ne 2- carboxyllc acid
[ 2- (2- car bamoyipi er101n 1 oyL>I 1Sy -(4-ftuorobenzyt)=2-oxpethytjamte Cl
0-,/NH2 N~ N H[}ko -137 NG 03 PCT T¢ | uti on_qf
pi peri di net ZI-\Jdbr bpxyhki c aAci am de hydré@ | oride %@%ggr at i on3'§

0.17mmol ) E}n DV [3ni s added 2-(S)-[(5-chloro- I

24ny,

ophenytpropronitc| aci d
6mg4 0 17mugs) ahd 5
rt for 16h. Solvept was

pyrrol o] 2, B=cipyrrdime=2-tar ponyt yamnof=3=(4=ft+uo
( EXAMPLE 28B0,2152n7,~Q< E) fol  onedMmby HATU (65%.
Dl PEA (63L| 0.36npol ¥, and thefreaction stirred at

renoved NF
o

213 MDP 458.36 3.18
HN

HN
214 JV
HN 0
215 Q )J\ /k MDP 530,45 3.46

N
216 (. j MDP 498.4 13
I
217 /@ 0% MDP 544.48 3,61
H.N

T—

MDP 530.45 352
)

218 K/& MDP 458.35 3
219 [MN NJ<O ,ﬁ MDP 544.46 3.61

0
Oy’
z Chromatography (DCM/MeoH
220 ; 473.33 3.48
HNO 98:2)
o—/ Chromatography (DCM/MeoH
221 WY ‘N_‘« 502.38 343
5 98:2)
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i n vacuo,
off-white powder. mz (ES+) = 472.31 [Mt H+;, RT = 3.19m n
5- Cht-e@pttt pvrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
{1-(S)-(4-fluorobenzvl)-2-[4- (2-nethoxyethoxy) pi peridin-

purification via preparative HPLC gave the title conpound as an

. EXAMPLE 243 10

-Vii

-2-oxoethyill amde cl N H NNHO O F O~ The title conmpound was
pr epar ed ageotrditg—to—BEXAMPEEZ29—F+om2—(S—F(5—¢htore—3
F+pyrro|o[2,3-0]er;pLQe-Z}7§EMOnyI)anino]-3-(4-f| or ophenyl ) propi onilc 15
aci d (EXAMPLE2228) nd@nd ‘- 2-/net hoxy EtitesopXBPper i di ne $94? oghl ositde
(Preparatipn 82).|Puxificasi on|by chromatography uging
di chl or onethanefmpthanol —(95: ¢ le_conpound as an
of f-white powder. mz AESy~_ 503.26 [MrH': RT = 3.31min. 120 EXAVPLE 244
5- Chl oro- | H p¥er ol of 2%3- ¢ pyri dii ne- 2URATWEROAR acild 45832 28
{1-(S)-(4-1luorobenzyl)=2-[4- (3-methoxypropoxy)piperidin-1-yll-2-ox¢ethyll
amde NN N / 1]NS—H O~ F[Q The title conpounqd was prepared according
to EXAMPLE| 2 usi iy 4-N 25 1ret hoxy ) pi perijdi ydr ochl gri de,
synt hesi sed fromthe pé?%bhjaﬂe star?&ﬁgﬁﬁﬁaterialsﬁﬁgggparat?ggs 81 and
82). Puriffcation|by chronat84japhy using -138 NC- 10003PCT
di chl or onefhane/ nmgth [T (9:1) fas the eluent gave filhe ti1tle conpound]as an
of f-white | powder Wti/ ES) = 517.36 [M+ H +; RT =]3.41mi n| EXAMPLE 245
225 \ p Crystallisation (MeOH) 501.4 2.62
N
\
EXAMPLE 226
S-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-o0xo0-
5 2-piperazin-1-ylethvl]lamide
cl
/=
W/ Q
A
Ho8 -
: “F
Prepared according to EXAMPLE 180 from 4-[2-(8)-[5-chloro-1H-
pyrrolo{2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionyl]piperazine-1-
10 carboxylic acid tert-butyl ester (prepared according to EXAMPLE 222). Purification
gave the title compound as a yellow powder. m/z (ES") = 430.34 [M + H]"; RT =
2.56min.
EXAMPLE 227
15 2-(8)-[(5-Chloro-1H-pvrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-

fluorophenvyl)propionic acid ethyl ester
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5 5-Chloro-1 H pyrrol o[ 2,3-c pyridine-2-carboxylic acid

[ 2- (4-acetyl am nopi peridin-l- yl)-1- Saml -(4-fluorobenzyl)-2-oxoethyl]am de
ci K-1Mb3kEr N N O ~N To a solution of acetic acid (7.5)AL, 0.13mol) i nDVF
(5m.) was added 10 EDCI (33ng, O0.17mmol), HOBt (19.5ngy, 0.14mmol),

5-chl oro-1 H pyrrol o[ 2,3- c]pyridine-2-carboxylic acid

[ 2- (4-am nopi peridin-l-yl)-1-(%).-(4-fluorobenzyl)-2- oxoethyl]am de (EXAVPLE
180, 70ny, 0.16mmmol) and DI PEA ( , 0.33nmmmol), and the reaction stirred at
rt for 16h. Sol vent was renovedN{ nywvacuo then crude naterial partitioned
bet ween et hyl acetate (15nL) and L 5 ~Jhe organic 15 | ayer was
washed wi th NaHCO3 (2x20nl) and brime (I2x Onf)) dried (MgSO™4) and the

sol vent renoved in vacuo. Purification*by t ogr aphy usi ng
di chl or onet hane/ net hanol (95: 5) as the elue ave the title conmpound as an
off- white powder. mz (ES) 486.27 [M+ H +7 Rf = 3.16nin. 20 EXAMPLE 246

5- Chl or o- 1H-pyrr
(acetyl am nonet ﬁg %%h%]%g%%b??%@ﬁ?é?%?ﬁk?ﬁ%@@ggéé‘ n& ]aéu%exeglé}flhyl ]Jam d e
C N N/ IsteNydobdhldiide, 1m;taﬁi dmphert}dla&ammmﬁhwlrnﬂtewayqrpclﬁpaded from

5-ch|oro-| rroI r|d|ne carboxylic acid

[ 2- (4- ani n Wgﬁ%@ %‘ient tlg}? pommpQusyl a6 4. el nones Py (BS) .59 2NM 10003
PCT; oxyet hwﬂl L EXANPLE 229 then 180 fromthe appropriate piperidin-4-
yl met hyl car bam c aC| ‘d tert-butyl ester). Purification by preparative HPLC
gave the title conpound as a white powder. mz (ES) = 500.38 [M+ H'; RT =
3.14m n. 5 EXAMPLE 247 EXAMPLE 228

2-()-1(5-Chloro-1H-pvrrolo[2.3-clpyridine-2-carbonyl}amino]-3-(4-

fluorophenylpropionic acid

10
The title compound was prepared according to EXAMPLE 42 using 2-(S)-[(5-

chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
acid ethy! ester (EXAMPLE 227). Solvent was removed in vacuo and the residue
taken into water. The aqueous layer was extracted with ethyl acetate (3x) then

15 acidified with 2M HCI solution to pH 2. The precipitate was filtered and washed
thoroughly with water to give the title compound as a cream-coloured powder. (ES™)

=362.24 [M + H]"; RT = 3.21min.

EXAMPLE 229
20 5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvlic acid [2-(1.4-dioxa-8-
azaspiro[4.51dec-8-y1)-1-(S)-(4-fluorobenzyl)-2-oxoethyllamide

Cl

Ny Q

0 @\F b
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5-Chl oro-I H pvrrol o[ 2, 3-cl pyri di ne-2-car boxylic acid

[1-(R) - (4-fluorobenzyl)-2-(4- hydroxypiperi din- | -yl)-2-oxoethvll amd C
O NcMNobpcpOOH H O 11 F 10 The title conmpound was prepared according to
EXAMPLE 1 from 5-chloro- |IH pyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid
(Preparation 18) and 2-(R)-am no-3-(4-

fl uor ophenyl) - 1 4- j r' drochl ori de
(Preparation %r |($f(‘¥fpjt-f5§d %MHOIL né’?’g B%Ey SI n%éqy
di chl or orretchmﬁgzmmmhapel(4(fﬁ£>rcﬁz)heﬁ§1);irb@omeIauﬁqm}gewumezs |410h% conpound as a

pal e yell ow ovvder f S)) '1[ I-{] 3.1 Omn. EXAMPLE
248 4- { f 0 Immol) in DMF 4mL) was added HA U(SOmg,O 3mmol) and the reaction

2-(9)- [(5 &?or]i'drﬁ?ﬁlr L9 [ﬁe[rﬁioﬁeg h%lh% g?ﬂﬁ? %m“gab.ti‘?&él gﬁhé‘&ideﬁ (4-

fluor opheny pr opi ony am no Ic acld tert-butyl

ester 20 fou@{zed\by\l)@m:(zsul HIGn{Hib‘l)ér\dthelfea'EfiSnEthrfré(ﬁatﬁ'ﬂfﬂi’QGHCBdWéltpr epared
according to EXAMPLE 229 from 2-(S)- [(5-chloro-1

H-pyr r ol of 2v@renpyed tdlméuozarzdathb@md]emwrwépamlene& batweerpeibpydcptatepr opi oni ¢

d ( EXAMR d di d 25
For - but vl (per P Qe iaPTont uETeBRIBRr bt Parenn AR EaP i *Cei ng
-140 NC 1 0QOSRCY | | Gt th
title conpggnd agg‘ggg’a}?gﬁﬁﬁ#‘?ﬁvﬁtﬁﬁg?%ﬁ ?5?52?§§2)%ggl%8 [ M+ ( gi ) e_

3.82min. Emmeﬁomt SHBlV@ﬂIlIOV@uPFPWﬁ%@D@PE Cmﬂmammim}yniél@ car boxyl ic acid

[ 2 (5\3_' |(_r4 Afc#kflfl?oro Xe/}'neilhang%t Byals Qheo &uen gave thx tlﬂ% %rog%oud/d z];sl & }gaqk] am de d |

yellow powder. (ES") = 487.30 [M + H]"; RT = 3.28min.

EXAMPLES 230-237 were prepared in a similar way to EXAMPLE 229:

EXAMPLE Amine Purification nvz  |RT (min)

I

230

'O\ i Chromatography (DCM/MeOH 9:1)| 54445 | 539
N C

231 Chromatography (DCM/MeOH 9:1)] 558.22 1.67

HN
232 QN/\ Chromatography (DCM/MeOH 9:1)| 514.28 | 2.67

233 HNK//N/\,OH Chromatography (DCM/MeOH 9:1)| 488.38 | 2.69

JOH
N .
234 H O Chromatography (DCM/MeOH 9:1)| 445.28 317

HN
235 Q Chromatography (EtOAC/PE 3:1) | 427.35 35
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NNHp F The title conpound was prepared according to Preparation 82, from
4-{[2- 10 (S)-[(5-chloro-IH pyrrol o[ 2, 3-c] pyri di ne-2-carbonyl )am no] - 3- (4-

f | uaco@benyl ) propi onyl ] met hyl am no} pi peridine-1-carboxylic acid tert-butyl
ester (EXAMPLE 248), to give the title corrpound as the hydrochloride salt
as a yell ow crystalllne solid. rﬂz (ES) 458.30 [M+ H +; RT = 2.86m n. The
product was—dissotvetd—igg—saturated—sodh unrb% car-berate—sotuti-en—and
extracted iinto ethyl acetate. 15 Organic solvent was |renoved in vdlcuo to
give the tiltl ecornpound the firee basg. asppc Yell ow p er. z [(ES+) =
458.33 [M 1 H+ RT = @a/82njn. EXAVPLE BB YRR or oo | I—l—%\egrol o%,&-cl

pyri di ne-24car boxylic acid/{2- (‘1) (4-fluorophen 1)-1-| 2v
[ met hyl (t etahydrdpyran- A-\/Ijlcaxhajmmllpfh\lllﬁﬂLdp A NN NNINC- 0 H
[C% S{CE g?gﬂa' 5.8 orrpoHn\d'_\/?as priepar Erc(i)m%gggg) di En@Act) XANPLE 1229 frlom 2-(9S) -
H pyrrol of b, 3- clpvridine-2-carbanyl)am no]-3-(4-fl uoriophenyll) propijonic 25
acid (EXAMPLE 228) and net hyl (tet rahydropyran 4- yI) am ne hydrochl ori de

(Preparation 88). nmlz (ES) = 459. 2% Eh‘ 3.41 mn. -141

NC- 1 0003PCT EXAMPLE 251 ! ChI or o- P 70"’[82 3- cI pyri di ne- 2- car boxylic
aci d [2- (4-di met i neg. 1008144 4)6-2- 0XO0

et hyl l am de Cl npound was prepared

accordi ng to EXAMPL@iGBophaln- 2—\1151-(5)6(9-&:@)@@111-2 oxoethyl]amide
H pg/rrol o[ 2, 3-c] pyri di ne-2-car bonyI )am no] - 3- (4-f 1 uor ophenyl ) propi oni c

Gl

Prepared according to EXAMPLE 229 from 2-(5)-[(5-chloro-1H-pyrrolo[2,3-
¢]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic acid (EXAMPLE 228)

and thiomorpholine-1,1-dioxide (Preparation 77). Purification by trituration with

10 methanol gave the title compound as a pale yellow powder. (ES") = 479.24 [M + H]';
RT = 3.17min.
EXAMPLE 239
1-[2-($)-[(5-Chloro-1H-pvrrolo[2.3-clpyridine-2-carbonyl)amino]-3-(4-
15 fluorophenylpropionlylpiperidine-4-carboxylic acid methyl ester

N NN
m'\/”w
H oo = N
ol
F
Prepared according to EXAMPLE 229 from 2-(S)-{(5-chloro-1H-pyrrolo[2,3-
¢]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic acid (EXAMPLE 228)
20 and piperidine-4-carboxylic acid methyl ester hydrochloride (Preparation 78).

Purification by chromatography using ethyl acetate/petroleum ether (70:30) as the
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acid (EXAMPLE 228) and di net hyl pi peridin-4-yl amne (Preparation 90).
Purification by preparative HPLC gave the title conpound as a yel |l ow
cryst-aobiroe 10 solid, mz (ES+) = 472.34 [M+ H ; RT = 2.64m n. EXAMPLE 252
5-Chl oro-I H pyrrol o[ 2, 3-cl pyri di ne-2-car boxylic acid
[1-(S)-(4-fluorobenzyl)-2-(4 nethanesul fonyl am nopi peridin- |

-yl)-2-0xo0 1 : = L4 l_e nd was

o cpar ed acbon g B g s prls selsy dotlapr. IUE (b ) P4s RSP

H- pyr r ol o] H13-RT py&.44hhine- 2- car bonyl ) ani no] - 3- (4- f | uor ophenyl ) propi oni ¢ aci d
(EXAMPLE 228) and N piperidin-4-yl methanesul fonam de hydrochl ori de 20
(Preparation 92). Purification gave the title conmpound as an off-white
ponder . 1 gx ARPLE28F Ra3frcpeah o sinfflr e 13 BNAMPRHRE 253

H @yrrol o] 2, 3-cl pyri di ne-2-car bonyl ) -am no] - 3-pvridin-4-yl- 25 propionic
acid nmethyl ester - 142 NC10003PCT CI H O N/ NN- O HONToO a

sol ution of 5-chloro-IHpyrrol of 2, 3-c] pyri di ne-@-carboxylic acid

(Preparation 18, 185ny, 0.94 ~-A, DME ( added 2-(S)-am no- 3-

pyridin-4-yl propionic acid metRyL P Hyor

204mg, 5 0.94mmol ) foll owed by TBTUH( 333y, 1+04mmvol) and DI PEA (740L,
r

oGhl oride (Preparation 93,
4.24mmol ), and the reaction stirred at r 16h. Sol vent was renoved in
vacuo and the residue partitioned between thl acetate (30nmL) and water
(30nL). The organic |ayer was washed with water (2x30r1), NaHCO3 sol ution

(3x40m.) t hep (bsT)Re4d7S JHT"; RTi=Hg¢MhSO4) and the sol vent renoved in
vacuo. Purification by chromatography 10 (Si 02, EtOAc) gave the title

conmpound as a pink powder. mz (ES') = 359.11 [M +
EXAMPLE 241
10 5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvylic acid [1-(S)-benzyl-2-(4-

hydroxypiperidin-1-vl}-2-oxoethyljamide
ci

N\/\

o
O

The title compound was prepared according to EXAMPLE 229 using 2-(5)-
[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-phenylpropionic acid
15 (EXAMPLE 42) and 4-hydroxypiperidine. Purification by chromatography using
dichloromethane/methanol (9:1) as the eluent gave the title compound as an orange

powder. m/z (ES”) = 427.35 [M + H]; RT = 2.99min.

EXAMPLE 242
20 5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid [2-(2-carbamoylpiperidin-1-

y1)-1-(5)-(4-fluorobenzyl)-2-oxoethvilamide
cl

N\/\

NH
OQ_/Z
0
P
0O
0 H

Q,
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H'; RT = 2.42m n. EXAMPLE 254

5- Chl oro-] H pyrrol oF2, 3-cl pyri di ne-2-carboxylic acid

(1- denmbteyt car banoyl -2-(S)- 15 pyridin-4-yl-ethvilamide N/ \ NN HO N
The title corrpound was prepared according to EXAMPLE 253 from 2-(S) -

[ (5-chl oro-

H pyrrol of 2, 3 c] -carb nyl)am nal - 3- pyridi,n-4-y| -propionic 20 acid
( EXAMPLE 259) anqp&y ?ﬁ’ﬁ%@'ﬁﬁ@ﬁ?‘@lq "lfé‘PX'ﬁUig'hfyfj’Ef)&ﬂ 5@ ®by preparative
HPLC gave t(PBe alraﬁ@n sormmgé@ FenrAdt) af DML )RendRted P(Z)-[(F2hioro-3F2. 13 [ M+
H'; RT = 1m n. EXAMPLE 255 was prepared in a simlar vvaytoEXANPLE

254: 25 mow Jo0PBROTE- @cambnylbmmo} NA-urophenydmppianie acdS) = 398. 15 [ M+

Eﬂ ChI or 0- I ﬁl— WQFW%ﬁﬁy d[% I)Zfon@aor“gg)?yl Tgc(ﬁs 6{“5 ?PH’"EH‘&‘%’ 7-aza-

spig o[ 4. 5] dSPEA mnlesé)m{oﬂy Eﬁ@&%@@&ﬂéﬂkﬁn&f&’fpﬁhﬁh]mﬁﬁwa@'relﬁovéﬁ NN H
F To a suspension of 2- (S)-[(5-chloro-1H pyrrolof 2, 3-c]pyridine-2 10

car bonyl ) arfi: meduo3pyrifidation rvmtrepﬁyht)mfdbw igave theitidle cEXAMRLEADRB -8,

0. 22mmol ) |n et hanol mL S, ,ad DM 78ng, 0.27mmol) and the reaction
stirred forPoBife ‘hm/if’éEéﬁé‘ %%UV‘ZJF\C/@S %mémﬂl di oxa- 7- aza- spi r o[ 4. 5] decane
(Preparation 94, 35ngy, 0.24mvl) and stirring continued for 16h. Sol vent was

renoved in vacuo and the crude material partitioned between ethyl acetate
and water. 15 The organic | ayer waBXwWMRBEH 243t h NaHCO3 sol uti on (2x20m)

t hﬁ.f)" bri ne (S?é%%}H—gyrrolo[Z,3-c]p\g'idine—2-carboxylic acid {1-(5)-(4-fluorobenzyl)-2-[4-
(2-methoxyethoxv)piperidin-1-vl]-2-oxoethvl}amide

Cl

N\/\ O

&

The title compound was prepared according to EXAMPLE 229 from 2-(5)-
[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
15 acid (EXAMPLE 228) and 4-(2-methoxyethoxy)piperidine hydrochloride
(Preparation 82). Purification by chromatography using dichloromethane/methanol
(95:5) as the eluent gave the title compound as an off-white powder. m/z (ES™) =
503.26 [M + H]"; RT = 3.31min.

20 EXAMPLE 244
5-Chloro-1H-pyrrolof2.3-clpvridine-2-carboxvlic acid {1-(5)-(4-fluorobenzyl}-2-[4-

(3-methoxypropoxy)piperidin-1-yl]-2-oxoethyl} amide
cl

e UOLQ
et

The title compound was prepared according to EXAMPLE 229 using 4-(3-
25 methoxypropoxy)piperidine hydrochlonide, synthesised from the appropriate starting

materials (Preparations 81 and 82). Purification by chromatography using
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dried (MgS™) and the solvent renoved in vacuo. Purification by

chromat ography using di chl oronet hane/ net hanol (95:5) as the eluent gave the
titheigeppound as a pale yellow powder. mz (ES) = 487.21 [M+ H +; RT =
3.50m n. 20 EXAMPLE 257 5-Chloro-1 H pyrrol o[ 2, 3-c] pyri di ne- 2-car boxylic
acid L2- (3R 4R) dihydroxypyrrolidin-

yi)-1-(9)

I aa NS G RE AR Rk T @)ﬁﬂ%(g)l% 1‘%}% g%’ree‘%'?‘eﬁgmj‘#@"‘%di g ot le e 220
using ( 3RpéRfedintiy (ESYY yBI7r38l [ (T ef3M leginaccor ding to Pr eparation 23
fromthe comercially available benzyl derivative). Additional
crystallisation from nmet hanol gave the title conpound as col ourl ess
crystals. mz (ES) = 447.33 [Mr H] 7352 99m n. EXAMPLE 258

5-Chl oro-|I H pvrrol o[ 2, 3-cl pyri di ne- %Acarglgxyﬁl c acid [2-(3-(S)-4-(9)

di hydr oxvpy $+Chilerdi id-phrrelw|2,3-£3yEline£2-tdrionydid apidyi2) (4 2copyndhbyibéridim]i de 10
ClC I NNNN.--OH HOOH F The title corrpound was  prepared according to
EXAMPLE 229 using 3- (S)-J Y- (@i orebeneyiig cYRalllesr epar ed according to
Preparation 23). Additional cr yst al i satl on from nmet hanol gave the title
conpound as colourless crystals. mz 15 (ES') = 447.33 [M H +, RT =

3.07m n. EXAMPLE 259 o

2-(S)[(5-Chloro-1Hpyrrol of 2, 3N ri di ne-2-carbonyl)am nol -3-pyridin-4-yl

propionic acid i H
EROWe
F

To a solution of acetic acid (7.5uL, 0.13mmol) in DMF (5mL) was added
10 EDCI (33mg, 0.17mmol), HOBt (19.5mg, 0.14mmol), 5-chloro-1H-pyrrolo[2,3-
c]pyridine-2-carboxylic acid [2-(4-aminopiperidin-1-yl)-1-(5)-(4-fluorobenzyl)-2-
oxoethyl]lamide (EXAMPLE 180, 70mg, 0.16mmol) and DIPEA (57uL, 0.33mmol),

and the reaction stirred at rt for 16h. Solvent was removed in vacuo then crude
material partitioned between ethyl acetate (15mL) and water (15mL). The organic

15 layer was washed with NaHCO; (2x20mL) and brine (2x30mL), dried (MgS0,) and
the solvent removed in vacuo. Purification by chromatography using
dichloromethane/methanol (95:5) as the eluent gave the title compound as an off-
white powder. m/z (ES™) = 486.27 [M + H]"; RT = 3.16min.

20 EXAMPLE 246
5-Chloro-1H-pvrrolo[2,3-clpyridine-2-carboxvlic acid [2-[4-
(acetylaminomethyDpiperidin- 1-y11-1-{(S)-(4-fluorgbenzyl)-2-oxoethyllamide

Cl

O
HN
RO
25 The title compound was prepared from 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carboxylic acid [2-(4-aminomethylpiperidin-1-yl)-1-(5)-(4-fluorobenzyl)-2-
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Cl\ HO N NNOHHOZ20 )DN The title conmpound was prepared according to
EXAMPLE 42 from 2-(S)-[(5-

chl eeaadoktcpyr r ol o[ 2, 3-c] pyri di ne- 2-car bonyl ) am no] - 3- pyri di n-4-yl - propi oni c

acid nethyl ester (EXAMPLE 253). mlz (ES) = 345.09 [ M+ H +. 25 EXAMPLE 260

5-Chl oro-I Hpyrrol o[ 2, 3-cl pyridi ne-2-carboxylic acid (1- (S) benzyl - 2- oxo- 2-

phenylethvl sol ution of

5-chl oro-| h?@@%ﬁ&&%%@’i%’?ﬁthﬁnégﬁlggﬁpe 81’1’&8?1&%[‘ B! lpend ‘!1

phenyl -1 -( S)lm(sﬂrywaﬂjmlc hdid 3drelborydbas. Purificati by by mﬁam&ﬂen@r@w aix 96, 47nyg,
0.105mmol ) in acetone (20n.) was added_ agueous drochloric acid (1n, 1M.

5 After stifthg C‘r?@“ﬁ%‘ﬂ‘éﬁs ?éﬁ"l‘tﬁﬁof"é?r Bﬂﬁé@%)rhs@osﬁl[%éﬁtH]V\a%T” Fehb¥B@- i n vacuo.
The residue was distributed between ethyl acetate (I OOrL) and saturated
sodi um carbonate solution (50nL). After separation the organic |ayer was
washed with brine (50n), dried (EXXMPLEZY¥TONCeNntrated to a residue which
was purified by flash chromat ograph on silica gel (eI uent hexane / et hyl
acetate : 50-LME 0-14pyaraje] 24 ing- 2443 N {R - :

(ES) = 404.21 [I\/Hr H !
5-Ch|oro|H—pyrroIo(2 3-cl =2
(2- hydroxy-2-pyridin-3-Y] _ ethyl)amde ci N HOH NOI 15 N

cl o
7N H
00
N OH
H o]
F

10 The title compound was prepared according to EXAMPLE 1 from 5-chloro-

1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-(R)-amino-3-(4-
fluorophenyl)-1-(4-hydroxypiperidin-1-yl) propan-1-one hydrochloride (Preparation
84). Purification by chromatography using dichloromethane/methanol (92:8) as the
eluent gave the title compound as a pale yellow powder. m/z (ES") = 445.34 [M +

15 H1"; RT = 3.10min.

EXAMPLE 248
4-{12-(S)-[(5-Chloro- 1H-pyrrolof 2.3-clpyridine-2-carbonyl)aminol-3-(4-
fluorophenyl)propionvllmethylamino} piperidine-1-carboxvlic acid zeri-butyl ester

20

0]
c:ﬁ@}\n/H\E/i'\J O )B)<
Hoo i |
Q
The title compound was prepared according to EXAMPLE 229 from 2-(S)-
[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)-
propionic acid (EXAMPLE 228) and 4-methylaminopiperidine-1-carboxylic acid
25 tert-butyl ester (Preparation 86). Purification by chromatography using
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To a solution of 5-chloro-IH pyrrolo(2, 3-c] pyridine-2-carboxylic acid
(Preparation 18, 296ng, 1.51nmmol) and 2-am no-| -pyridin-3-yet hanol

( Pr epan@tdicon 98, 214ng, 1.55mmol) in DMF (I Onl) was added HOBt (225ng,
1.47mol ), DI PEA (0.55nm, 3.16mml) and EDCl (340ng, 1.77mol). After 20
stirring at rt for 12h the sol vent was rermved in vacuo and the residue then

(8" one SuTORgiARIRR- g e ot A ERT BN o5 o

concent r at eghltoer wdRt. ImEBE Wasss. ﬁslwhem] pmﬂ.sdmhy flash chronat ography on
silica gel (eluent: DCM/ nethanol : 90/ 10 + 0.5% triethylamne) to give
the title conpound as off-white solid 8H (d6 25 DVBO: 3.53 (2H, m, 4.85
(1H, m, 575 (1H, d), 7.15 (1H, WM?@%I} dd), 7.75 (21-1, m, 8.47
(I'H, m, 8.57 (1H, s), 8.89 (1H, app (1 s); mz (ES) _ 317.17

[ Mt5SH] +; RT =5-Zhlbtodl H- jyﬂcﬁﬁ@bﬁej};@ﬂ@x&?@caﬁ)ﬁ%ﬁt&lﬂﬂilﬁﬂm fluorophenyl)-1-
5-Chloro-1Hpyrrolo[2,3-clp r|d| ne- 2- carbxyllc aC|d (2-(9)- hydr oxy-1-(S)-
met hoxynet hyl - 2- phenyl et plagridin-dayl cagameopdetiy O To a solution of
5-chl oro-1 H pyrrol o] 2, 3-c] pyr| di ne- 2 carboxylic acid (Preparation 18,

223ny, 1.13mmol) and comrercially available (IS, 2S)-(+)-2-

am no- 3- net hoxy- | - phenyl - I - propangl (200ng,. 1. ) in DVF (5nL) was 10
added HOBt (173ng, 1.13nmol), D 0, 41mmol ) and EDCI (260nyg,
1.36mol ). After stirring at rt 82h t he R‘n’xture was added to diluted

brine (100nm., water/brine : 1/1). Ext roactwith ethyl acetate (4 x 25nl),

washi ng of the conmbined extracts with dildted hydrochloric acid (1M 30ntl),
di | uted aqueous sodi um hydroxi de sol ution 30m ) and brine (30m)

foll owed by drying over magnesi um sul phate 15 gave after concentration a
residue whi ch waEheditte ¢qneppupy vwas peepacadraspeidngria Sopanation82; damgef(2¢ el uent :

(o 5 P abigg - FuGRPR R R PRAS IR PPLPES (T “aey . 5. 03
( 1H, d) ﬂuorophenyl)propmnyl ]methylamino} piperidine-1-carboxylic acid rert-butyl ester
(EXAMPLE 248), to give the title compound as the hydrochloride salt as a yellow
crystalline solid. m/z (ES™) = 458.30 (M + H]"; RT = 2.86min. The product was
dissolved in saturated sodium bicarbonate solution and extracted into ethyl acetate.
15 Organic solvent was removed in vacuo to give the title compound as the free base as a

yellow powder. m/z (ES") = 458.33 [M + H]"; RT = 2.82min.

EXAMPLE 250
5-Chloro-1H-pyrrolo{2,3-¢] pyridine-2-carboxvlic acid {2-(8)-(4-fluorophenyl)-1-
2% [methyl{tetrahydropvran-4-vhicarbamoyl]ethyl} amide

cl o]
U ONE
TN
H g H !
F

The title compound was prepared according to EXAMPLE 229 from 2-(5)-

[(5-chloro-1H-pyrrolo(2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
25 acid (EXAMPLE 228) and methyl(tetrahydropyran-4-yl) amine hydrochloride
(Preparation 88). m/z (ES") = 459.27 [M + H]"; RT = 3.41min.
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7.15 (1H, s), 7.25-7.45 (5H, 3nm), 7.68 (IH, s), 858 (IH s); mz (ES) =
360.22 [M H+; RT = 3.12min. 20 EXAMPLE 263

5- Chicarmsdcit pyi rol of 2, 3-cl p_yri di ne- 2-car boxylic acid

(1-(SS) - hydroxvnet hvl - 2- oxo-2- phenylethyl)amde G N HO NN' H25 0
OH / To a solution of 5-chloro-I1H pyrrolo[2,3-clpyridine-2-carboxylic acid
[1-(S)- (tert-butyldinethylsilanyl Wiﬂz oxo- 2- phenyl et hyl ] am de
(Preparation 101, - 147 NC- 10003 0.48mmol ) in THF (1 QL) was
added acet i 6-Gidom- (HPhirokie3-cmridide? whrboxyifv acid {2} (dedindehyéahinbpiperidih- M , | M
in THF) at rt. After stirring for reactlon m xture was distributed
bet ween et hyl acetate (| G ahif-ln 3 dd¢ani c | ayer was
separated, then washed with brine (50ml) dr| ed (MgS™) and S concentrated
to a soli d residue. Recrystallisation from  THF gave the title conpound. nfz

(ES) = 344.21 [M H'; RT = & \EXA.IVPOE 264
5-Chl oro-1 H pyrrol of 2, 3-cl pyr| n/e 2 Xyt aci d
(1- (SS) - met hoxynet hyl - 2- oxo- prﬁ'qenolyiet @\am deci | N HpN \ NH

5- Chl oro- | H pyrrol o[2,3-c]pyridi ne-2-carb ei;bld (2-(S)-hydroxy-1-(S)-
I

met hoxynet hyl - 2- phenyl et hyl ) am de ( EXAMPLE , 101ng, 0.281mmol) was

oxi gi sed and isolated in a simlar way to Pre.aratlon 101 using Dess-Martin
15 periodi nane (240ng, 0.566mmol) in DCM (1 Oml). The title conpound was

obt ai ned by r ecFlestit qqr@%ﬁuméhvaéﬂ)rctméedcacwélq&t@mw#ﬂldﬁﬁﬁ&ona -3z (ES)

= 358.24 [ I\@BI&'L-I’H-pﬂolo[fﬁ-%ﬁ:@‘n'ame-Z-carbonyl)ammo]-3-(4-ﬂuorophenyl)proplonic
acid (EXAMPLE 228) and dimethylpiperidin-4-yl amine (Preparation 90).
Purification by preparative HPLC gave the title compound as a yellow crystalline
10 solid. m/z (ES") = 472.34 [M + H]"; RT = 2.64min.

EXAMPLE 252
5-Chloro-1H-pyrrolo[2.3-cjpyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4-

methanesulfonylaminopiperidin-1-y1)-2-oxoethyllamide

15
ol O
S H A L0
H o H H
F
The title compound was prepared according to EXAMPLE 229 from 2-(5)-
[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
acid (EXAMPLE 228) and N-piperidin-4-yl methanesulfonamide hydrochloride
20 (Preparation 92). Purification gave the title compound as an off-white powder. m/z
(EST)=522.30 [M + H]"; RT = 3.29min.
EXAMPLE 253
2-(8)-[(5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)-amino]-3-pyridin-4-yl-
25 propionic acid methyl ester

- 142 -



EXAMPLE 265 20 5-Chloro-I| Hpyrrol o[ 2, 3-c] pyridine-2-carboxylic acid
(2-o0x0-2-pyridin-3- ylethy 1)amde c1 Nt HO N IN To a solution of racemc
5- chlcan@3dckt pyrrol o[ 2, 3-c] pyri di ne-2-car boxylic acid

(2- hydroxy-2-pyridin-3-ylethyl)am de (EXAMPLE 261, 80ng, 0.253mmol) in dry
25 THF (20nm) was added Dess-Martin periodi nane (307ng, 0.724mmopl). After
stirring for 4h at rt al kaline godium thiosuldate solution was added (5. 4g
Na2SC8 dissolved in 20n saturat\ggjw%gﬂ\ut_j on) and the enul sion was
vigorously stirred for - 148 NC-1 X addi t ®onal 30mi n before further
diluted with water (-1501.). Extraction @it E (4 x 501.), washing of the
conbi ned extracts with saturated sodi um hyd% carbonate (501) and brine
(50nm.) gave a solution which was concentrated~afiter drying (MSO).

Purification of the resid by, fl chr t ogr aphy ,on silj.ca.gel 5 (eluent:
oo /et hanol - 198 spiie SEsbiors PRS2k B2 Bt agfor o ri 2
(ESH) = 31E|(:Pl'9p£ﬂ¥'tiﬁn"l|h+1Sﬂg,:ﬂ_.%n@ﬁmg'ih DIMPNME wW&6added 2-(S)-amino-3-

6- Chl oro-| Hpyrrol of 2, 3- b] pyri di ne-2-car boxylic acid

(1- di met hy| pardvadny prapigrs) acid mepind eetehlyydreshiletale@Prepavaton 93-2@mg,i DI PEA

155L, 0.89 1), t (4 gmnl d 6-chl -
E)yr ol o 2, 3@%?‘3"& iﬂﬁo‘ﬁg%gﬁgg& 4233 m&i iio%gp’é’gaq%gt[?%ﬁﬁ@f)”%ﬁrﬁ?mﬁm%mml )
was 15 addgg th@re%ct%}d &R a??ﬂ fat 1O SRivedr fva f%@@i%%ug'%{ﬁ&ﬁyﬂesiaﬁ@henyl
propi onam de hydrochloride (Preparation 8, 61ng, 0.27/mmol) in DVF (4n).
After 5m n ED@ionefGBtvgen@i88 aoaraty (30sl. padedatan(d0mhe. Treawpaonlatetr waed f or

22h. Purification by col r graph Si 02 5:5 .CH2Cl 2/ MeCOH)
af f or ded t h@a%hﬁﬁ Wé&%%b@%?mﬁgﬁ@ﬁs Sﬁ‘%ﬁd%@&{lwiﬁf g{‘m?‘eé’é Bldomin. 20
dried (MgSQO4) and the solvent removed in vacuo. Purification by chromatography
10 (Si0,, EtOAc) gave the title compound as a pink powder. m/z (ES") = 359.11 [M +
H]"; RT = 2.42min.

EXAMPLE 254
5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid {1-dimethylcarbamovl-2-(.5)-

15 pyridin-4-vl-ethyl)amide

Ch N b 0
m”\)\/
H o Z '

[

=N

The title compound was prepared according to EXAMPLE 253 from 2-(S)-
[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-pyridin-4-yl-propionic
20 acid (EXAMPLE 259) and dimethylamine hydrochloride. Purification by preparative
HPLC gave the title compound as an off-white powder. m/z (ES") = 372.13 [M + H];
RT =2.31min.

EXAMPLE 255 was prepared in a similar way to EXAMPLE 254:
25
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EXAMPLE 267 6-Chl oro- 1Hpyrrol o[ 2, 3- Dbl pyri di ne-2-carboxylic acid
[1-(S)-(4-fluorobenzyl)-2-(3- (S)-hydroxypyrrolidin-1 -yl)-2-oxoethvll amd
~ OHC-@BMT o N\ NHOF 25 The title conmpound was prepared according to
EXAMPLE 266 but using 2-

(S)-am no-3-(4-fluorophenyl)-1-(3-(S)-hydroxypyrrolidin-I|-yl)-propan-I|-one

-149 NC-10003PCT hydrochl ori dew( Pre ratl on 0103) i nst ead of
2-(S)-am no- N, N-di net hyl - 3- phenyll ro ydrochloride. mz (ES+) =
430.94 [M+ H +; RT = 4.31m n. N26 5;

6- Chl oro-1 H pyrrol o[ 2, 3- b]pyr|d| ne- 2- Car Box; cid 11 - S(~'
-(4-fluorobenzyl)-2-(4 hydroxypiperidin-1- y/) -oxoethyllam de O N NO CH

cl fN~~ H=~~~/// Oa F The title conpound N prepared according to
EXAMPLE 266

(S)-am no- 3"&1 Frﬁuz g%ﬁﬁér@fjlﬂ (BlT ﬁ);d?j&'i}pl peridin-1-yl)-propan-1|-one

hydrochl oride (Preparation 20) instead of 2-(S)-am no-N, N-di methyl -3-phenyl
propi onam de hydrochl oride. Purification by colum chromat ography (Si02, 9:1
CH2Cl 2/ MeCOH) gave t he t|tIe corrpourﬁKAMPle@ES) 444.91 [M+ H+; RT =
3.55m n. 15 2 / .3-|y|d ne- 2-carboxylic
acid [1-(S)- (4-1 Sk pye - : g e PR 1222y | ) et hyl |
amde NN C N H O gpiro[4.5]dec-7- \LILI -(S)-(4- ﬂuorobenzyl) 2. oxoethyl]am1de

To a suspension of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-

10 carbonyl)amino]-3-(4-fluorophenyl)propionic acid (EXAMPLE 228, 80mg,
0.22mmol) in ethanol (6mL) was added DMTMM (78mg, 0.27mmol) and the reaction
stirred for Smin. To the mixture was added 1,4-dioxa-7-aza-spiro[4.5]decane
(Preparation 94, 35mg, 0.24mmol} and stirring continued for 16h. Solvent was
removed in vacuo and the crude material partitioned between ethyl acetate and water.

15 The organic layer was washed with NaHCO; solution (2x20mL) then brine (2x20mL),
dried (MgS0,) and the solvent removed in vacuo. Purification by chromatography
using dichloromethane/methanol (95:5) as the eluent gave the title compound as a
pale yellow powder. m/z (ES™) = 487.21 [M + H]"; RT = 3.50min.

20 EXAMPLE 257
5-Chloro-1H-pvrrolo[2,3-c]pyridine-2-carboxvlic acid [2-(3R 4R)
dihvdroxypyrrolidin-1-yl)-1-(8)-(4-fluorobenzyl)-2-oxoethylJamide

Ry
\Q'-OH

F
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| ~ F 20 The title conpound was prepared according to EXAMPLE 266 but using
1- [2-(S)-am no-3-(4-fluorophenyl)propionyl]-[1, 4] di azepan-5-one
hydxeedhbeet de  (Preparation 112) instead of

2-(S)-am no- N, N-di net hyl - 3- phenyl propionam de hydrochloride. Purification
by col um chr omat ography (Si 2, 94:6 CH2Cl 2/ MeOH) 25 gave the title

conpound. niz +. RT = 3.74m s NC- 10003 PCT
EXAMPLE 270 6- Eﬁ%é{lg °Pﬁppyr‘£ ’[tﬂfp?egf"%%ﬁ‘?ﬂﬁ H’nkg‘“c“&%ki&% YIEd (2- oxo- 2
phenet hyl ) apR d®)- dihyﬁrdﬂy@zr%lidn\e (pedpalédricEdrdirfy td PrepHakiohi28rdth the

6- chl or o- IH-pyrroI o[ 2, 32% ridine-2-carboxylic acid (Preparation 110, 60nyg,
0. 31mml ) iCAMECHUALY ayas) lf: 1 dedeaive). Adlditinpateys ﬁmegmmsbmoém de

0. 67nmmol ) an ko B SEpOE SRRt e TR SRR MRS VER 1

vaciio and t®nfigsul ting residue partitioned between ethyl 101 acetate (20nL)
and water (20nmL). Organics were washed with 1M HCL1(20n.), water (20ni),
NaHCO3 sol ution (2x201L) then brine (20n) before being dried (MySO) and
sol vent concentrated in vacuo. Purggi j y colum chromat ography (Si 02,
2:1 Pet. Ether/ EtOAc then 97:3 ﬁ%@%%ggave the title conmpound. 15
EXAMPLE 271 2-(Sp Qlﬂﬁromll@ﬂﬂol(ﬂl‘lfiﬁ%)ﬁmlﬁ2 carboxylic acid [2-(3-(S)-4-(S)

2, 3-b] pyri di ne-2-car bonyl ) am no) - (4 fI uorophenyl propioni c acid et hyl
ester O HN ¢ dihyxdroxypyirolidim-trylal-69 1)-2-oxoethyl]lamide

6-ghl oro-1H pyrrol o[ 2, 3b] pyri di ne- 2 car boxyl ic acid (Preparation 110,
450ngy, 2.29mmol) in DVF (20nl) was added 4- quoro

The title compound was prepared according to EXAMPLE 229 using 3-(S)-4-
(8)-dihydroxypyrrolidine (prepared according to Preparation 23). Additional
crystallisation from methanol gave the title compound as colourless crystals. m/z

15 (EST)=447.33 [M + H]"; RT = 3.07min.

EXAMPLE 259
2-(D-[(5-Chloro-1H-pyrrolo[2.3-¢c]pyridine-2-carbonyl)amino]l-3-pyridin-4-yl-

propionic acid
Cl X 0

3 H\:)J\OH

L
0 -4
ke
20 =N

The title compound was prepared according to EXAMPLE 42 from 2-(S)-[(5-

Z—
Iz

chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-pyridin-4-yl-propionic acid
methyl ester (EXAMPLE 253). m/z (ES") = 345.09 [M + HY".

25 EXAMPLE 260
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid (1-(S)-benzyl-2-0xo0-2-

phenylethyDamide
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phenyl al ani ne ethyl ester hydrochloride (624ng, 2.S2mmwol), DI PEA (1.40niL,
8.01mmvol ) and HOBt. (386ng, 2.52mmmol) and the reaction stirred. After 5mn
EDChc-1dospOrg, 2. 98mmol ) was added and stirring continued for 16hr. Sol vent
was renmoved 25 in vacuo then crude material partitioned between et hyl
acetate (75nm) and water (50nmL). Organics were washed with NaHCO3 sol ution
(3x50m.) then brine (2x50mM), djied (MSH4) and THE sol vent rem)ved in
vacuo to give the title conmpound=mz (ES*) = 389.90 [M H'; RT = 3.79m n.
- 151 NC 10003 PCT EXAVPLE 272N2- [,&( GDChI oro-1 Hpyrrol o

[ 2, 3-b] pyri di ne-2-carbonyl )am nol -3 henyl ) propionic acid o N Cl

| NN HOOHF 5 To a solution of
2-[(6-chloro-1Hpyrrol o[ 2, 3-b] pyri di ne- 2- nyl ) am no] - 3-
(4-fluorophenyl)propionic acid ethyl ester MPLE 271, 780mg, 2.Omwol) in
met hanol (15nL) was added 2M NaOH (2nL, 4.0mmol) and the reaction was
stirred for 16H0o. a Sdhticendf Sactsorehdperoiof2,$-admoidired-carbdeylicegidl[®e di ssol ved

(2xzort) (Zﬂgé?vléc‘fsg"({ pBEm mitiarols £ o emde (RERAARAN I6. 676 ext r act ed
(o ethyl Raglahs) (PRI o0 AN bR dl s NISHIrDSSRY BupoDegt 2 g

t he solvent In vacoto pr e titl 61. 88 [ M+
H % 15 EXAMRIEZ6Y urﬁeﬁeﬂox(ﬁeﬂ Hmnhmw{eﬁt @abiqmmedlzmeadzoc?ﬁhé)mxmec acid

11-(S)-(4-fl uarobenz | -ethyll amde NN1J \ C N
H=F 20 P¢SH w%#%&/emt &ﬁjep ﬁﬁw@ Muraweéadla%%ﬂrmn% of DI PEA

(60L, 0.3 |
2-(S)-[ (6 QWF% %U?Fl_nlgﬁrf{gfg%a}atﬂcoﬁ tfb{/’érﬁ‘lé 1?]ga_yer was washed with brine (50ml),

2- car bony| Ydaweil (RS 8:) ahdf donoertyateelrty la)repdurpiviioh evaa pufi¢EMANRILE 272, 50ny,
chromatography on silica gel (eluent: hexane / ethyl acetate : 50 / 50) to give the title
10 compound as colourless solid. m/z (ES™) = 404.21 [M + H]"; RT = 3.58min.

EXAMPLE 261
5-Chloro-1H-pyrrolo[2 3-¢]pyridine-2-carboxylic acid (2-hydroxy-2-pyridin-3-vl-
ethyl)amide

Cl

| RN
15 N
To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

(Preparation 18, 296mg, 1.51mmol) and 2-amino- 1-pyridin-3-ylethanol
(Preparation 98, 214mg, 1.55mmol) in DMF (10mL) was added HOBt (225mg,
1.47mmol), DIPEA (0.55mL, 3.16mmol) and EDCT (340mg, 1.77mmol). Afier

20 stirring at rt for 12h the solvent was removed in vacuo and the residue then taken up
in THF (150ml.) and washed with diluted sodium hydroxide solution (1M, 50mL) and
brine (2 x 50mL). The solution was dried (MgSO,) and concentrated to an oil that was
further purified by flash chromatography on silica gel (eluent: DCM / methanol : 90/
10 + 0.5% triethylamine) to give the title compound as off-white solid. &y (ds

25 DMSO): 3.53 (2H, m), 4.85 (1H, m), 5.75 (1H, d), 7.15 (1H, s), 7.37 (1H, dd), 7.75
(2H, m), 8.47 (1H, m), 8.57 (1H, s), 8.89 (1H, appt), 12.24 (1H, s); m/z (ES™) =
317.17 [M + H]"; RT = 2.7 Imin.
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0. 14mmol ) in DWF (500L) and HOBt (23ng, 0.15mmmol) in DVF (500L) and the
m xture stirred. After 5mn EDCl (34.5ng, 0.18mmol) in DM (500L) was added
25 andwbddrer reaction stirred for 16hr. Sol vent was renmoved in vacuo then
crude material -152 NC- 10003 PCT purified by nass-directed purification to
give the title conmpound. mz (ES') = 414.93 [M+ H+, RT = 3.77m n. EXAMPLES
274-276 were prepared in the sane way: 5 Exanple Structure mz RT (mn)
274 CHo "~ ~""',0N 430.92 3.46 ~F \ "V O 275 HO ~"_~ 471.92 3.51 ~
N~NJ~\QJ 276 " " 432.92 3.79 | F EXANMPPEE 2627- 280 were prepared in the sane
way, but purification was by rlturatlonfromrrethanol pl e
Structure\’\\}5 e argoxylig acis ENEATQE , NN 278 a
0D 430/ 93 3,65 O F MMt S pheny oS08 3.9 F 153 NC- 3
0003PCT
5

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

(Preparation 18, 223mg, 1.13mmol) and commercially available (1.5,25)-(+)-2-
amino-3-methoxy-1-phenyi-1-propanol (200mg, 1.10mmol) in DMF (5mL) was

10 added HOBt (173mg, 1.13mmol), DIPEA (0.42mL, 2.41mmol) and EDCI (260mg,
1.36mmol). After stirring at rt for 12h the mixture was added to diluted brine (100mL,
water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the combined
extracts with diluted hydrochloric acid (1M, 30ml), diluted aqueous sodium hydroxide
solution (1M, 30ml) and brine (30mL) followed by drying over magnesium sulphate

15 gave after concentration a residue which was purified by flash chromatography on
silica gel (eluent: ethyl acetate). The title compound was obtained as colourless solid.
oy (CD30D): 3.37 (3H, ), 3.34 (1H, dd), 3.66 (1H, dd), 4.53 (1H, ddd), 5.03 (1H, d),
7.15 (1H, s), 7.25-7.45 (5H, 3m), 7.68 (1H, s), 8.58 (1H, s); m/z (ES") = 360.22 [M +
H}" RT = 3.12min.

20
EXAMPLE 263
5-Chloro-1H-pyrrolo[2.3-clpyndine-2-carboxvlic acid (1-(S)-hydroxymethvl-2-0x0-2-
phenylethyDamide
o
Ny ‘ o 9
N N ':,(‘b
H
0

25 OH

To a solution of 5-chloro-1H-pyrrolo{2,3-c}pyridine-2-carboxylic acid [1-(S)-
(rert-butyldimethylsilanyloxymethyl)-2-oxo-2-phenylethyljJamide (Preparation 101,
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I \ ' J 280 01 N"+ O "N\ 443.92 3.05 F EXAMPLE 281 2-(S)-[(5-Chloro-1

H pyrrol o] 2, 3- bl pyri di ne-2-car bonyl )am nol - 3- (4-f | uorophenyl )- propionic
aci gc-teopebutyl ester ci NHNwu 0J< 51 F To a solution of

5-chl oro-1 H pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid (Preparation 57,
500ny, 2.54mol) in DVF (20n) was added 2- (S) am no- 3- (4-

fl uor ophen ro e i dar. ride (Preparation 114,
701y, i 48@& ﬁhﬁnﬁloﬂﬁ dfis et Eﬁ&t "7.88mml). After
Smin, 10 Emfabﬁ@%ﬁﬁon13nﬁﬂﬁﬂfﬂie)SOM%nQﬁﬁBdNﬁﬂﬁT HFP&t&@@Qﬁdr@ﬂrr[ﬂgXﬁ)HBl@tlﬁt' rred
at rt for 72h. The solvent was renoved in vacuo and the solid partitioned

bet ween wat' @%CUPISMWYG wardlisiripyled bebyagn sthybasetate OPm hrad seaiesi (A&@Lbr gani c
phase was 0 vacuo
and purifie %ygm m %Aég g fﬁ&%&’rﬂlgn w?{ﬂg@%&%@fﬁi@m@ EﬁfﬂfMgﬁ 6(3 anH

met$ranol : dlc@ﬁldeﬁtr@tle'&wla&ﬁlc( rksﬁﬁé Re@r@italigsatibe fiohi THF eav@ounidic dompbithd. CD3OD) :
1.42 (9H, s), 3.09 3.22 (1H, dd), 4.76 (1H, rr),698(2Hrr)

7,07 (1H, §1}/Z(5827=3(4211211LMW)H] BREG%%HM) 8.28 (IN, d); mz (ES) = 418 [ M+
H'. EXAVPLE 282 2-(S)-[(5-Chl oro- 1H

pyrrol o[ 2, 3- bl pyri di ne-2- car bonyl ) am no] - 3- (4-fl uor ophenyl)- 20 propionic
acid C0O NHv AOH HNO -154 MAL@EQEE@I Trifluoroacetic acid (1.9nL,
24. 3mrmol ) vv?s added to a suspensi on of (S) [(? chl or o- 1

H- pyr r ol o[ 223:hirevldi-gyimalops. 3-£InyEen SHOX Q¥8F oni C
acjfl tert-butyl ester (EXANPLE 2%:16%917%?} iiglmml) in DCM (25n1_) and the
reaction mxture was stirred at ther trifluoroacetic acid

(2m.) 5 was added and the react¥ n was stirred at rt for 48h. The sol vent
was renoved in

5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (2-(S)-hydroxy-1-(S)-
methoxymethyl-2-phenylethyl)amide (EXAMPLE 262, 101mg, 0.28 lmmol) was

oxidised and isolated in a similar way to Preparation 101 using Dess-Martin

15 periodinane (240mg, 0.566mmol) in DCM (10mL). The title compound was obtained
by recrystallisation of the crude product from methanol. m/z (ES™) = 358.24 [M + H]';
RT = 3.18min.
EXAMPLE 265
20 5-Chloro-1H-pyrrolo[2,3-clpyridine-2-carboxylic acid (2-o0xo0-2-pyridin-3-

ylethyhamide

To a solution of racemic S-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(2-hydroxy-2-pyridin-3-ylethyl)amide (EXAMPLE 261, 80mg, 0.253mmol) in dry
25 THF (20mL) was added Dess-Martin periodinane (307mg, 0.724mmol). After stirring
for 4h at rt alkaline sodium thiosulfate solution was added (5.4g Na;S0O; dissolved in

20mL saturated NaHCQ; solution) and the emulsion was vigorously stirred for
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vacuo and the solid partitioned between IN hydrochloric acid (50nL) and
ethyl acetate (3 x 30nL). The conbi ned organic fractions were washed with
briwmep@eat), dried (MgSO4) and concentrated in vacuo to give the title
compound. SH (CD30D): 3.11 (IH, dd), 3.33 (1H, dd), 4.88 (1H m, 6.97 (2H,
m, 7.06 (1H, s), 7.28 (2H, m, 10 8.08 (IH, d), 8.29 (IH d); mz (ES) =

362 [ M+ H] +; —
5- Chl or o-| Eﬁid‘ﬁ[ IF% 3§f1§7g}fg1-e yw}e&% cglr] ‘bﬁggal; |(I 1(:Soam 1)y Extraction with THF (4
[ 1- (S) (4- &I59arlg; weshing ftBe ¢@mbindd e)nyacwwnh)hatdnated sbdmyﬂ hy@Regeto- et hyl |

- d | NHO T | ut
5a(r:nhl grocl ﬂ@rsw%f@pﬂsang]bﬁw.(%qrpgleﬂvga?ss O u.@?ﬁwaﬁ eosceysted 3% 57, 34ny,

0. 17mol )

fluor ophenyﬂg‘ g F 2%%; P%%’raggggg%%gﬁﬁ?iﬁplﬂﬁp%géﬁ%%%grﬁp}% nﬂh%ar%chl oride
(Priepar at i ()eiudr@SDCB’DmystlﬁncbITrﬁﬁdlm) gdiEBhe (128 pgmp@unid Zasdf- Whﬂe\sbliﬂ REA (94L, 20
0. 54mmol ) 3 0. 23mmol ) was added and the reaction
stirred al(£$ gr?fgﬁ’[ éﬁ %ﬁ? MFas renmoved in vacua and the residue
partitioned between wat er (25rrL) and ethyl acetate (3 x 20nL). The conbi ned
organi c | ayer was washed w th 2N sodi um hydroxide solution (2 x 10nl),
brine (10Om), dried (I\/gSO4) and doXAMRLER6G in vacuo. Purification via

chr omat ogr ap . ol : di ne (7:93)
gave the ti HHOI0H il ' i IR% %
- 15p NG 10003PCT 5 ChI oro-| H nyrrcﬂ&ﬁ&hﬁgmlggrl di ne- 2- car boxyI ic acid
(2- oxo- 2-phenylethyl)amde C NI H

5-Chl oro-1 H pyrrol o] 2, 3-b] pyri di ne-2-carboxylic acid (Preparation 57,

= H Q
mr A
o’ NN I

DIPEA (155uL, 0.89mmol), HOBt (43mg, 0.28mmol) and 6-chloro-1H-

pyrrolo[2,3b]pyridine-2-carboxylic acid (Preparation 110, 50mg, 0.25mmol) was

15 added to a stirred solution of 2-(S)-amino-N,N-dimethyl-3-phenyl propionamide
hydrochloride (Preparation 8, 61mg, 0.27mmol) in DMF (4mL). After Smin EDCI
(63mg, 0.33mmol) was added and the reaction stirred for 22h. Purification by column
chromatography (5i0;, 95:5 CH,Cl/MeOH) afforded the title compound. m/z (ES™)
=370.93 [M+ H]"; RT = 3.62min.

20
EXAMPLE 267
6-Chloro-1H-pyrrolo[2.3-blpyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(3-
(S)-hydroxypyrrolidin-1-y1)-2-oxoethyl jamide
H
cl ﬁ i
25 : F

The title compound was prepared according to EXAMPLE 266 but using 2-
(S)-amino-3-(4-fluorophenyl)-1-(3-(S)-hydroxypyrrolidin- 1-yl)-propan-1-one
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50ng, O0.25mmol), 2-am noacet ophenone hydrochl oride (48ng, 0.28mvl) and 5
DMIWMM (85ng, 0.31mmol) were dissolved in THE (5nL) and 4-net hyl nor phol i ne
(3Me,10828mol ). The reaction mxture was stirred at rt for 16h. The sol vent
was renoved in vacuo and the residue partitioned between water (20nL) and
Et OAc (3 x 20nL). The conbined organics were dried (MgSO4), concentrated in

ot hanol - dPERPONSHE REeEaraB0F 108570e 6 mane NN efetllend (e -

314 [Mr H ;?_'1;_0 B?iamld% @&facmmd%xﬁbﬂf% *88%30.94 [M + H]";, RT 4.31min.

5- Chl oro- pvrrol o[ 2, 3-bl pyri di ne- 2 carboxyli ¢ aci

[2-(S)-(4-fl uorophenyl) 1 (et hoxynet hyl car banoyl )et hyllamde 15 ci NHO N
HNNO~ O

2-(S)-[(5-Chloro-1 Hpyrrol of 2, 3- bwwlr%z?carbonyl)am noj - 3- (4-

f I 'gor ophenyd-Riged191p Grasizth-b AR - %&X\f’n@@m [19sPR8MRbbbaN - -

di met hyl hydr oxyl am ne hydrochl ori de (8 D GBmol ) were dissolved in THE 20
(5nm) and 4- net hyl nor phol hy@ox¥ 11631 qtyligmhide was added DMITMM  ( 28ng,
0.10mol ) and the reaction m xture was stlrred at rt for 16h. The sol vent
was renoved in vacuo and the residue partitioned between water (30nL) and
Et CAc (3 x 30nmL). The conbi anics were shed with 2N sodi um

hydr oxi de solution (2 x 20 N dri { MySH4) and concentr at ed
in vacuo. The crude resi d# pufifired b romat ogr aphy on silica gel
eluting with methanol:dichl oronet aned (% _24). to give the title conpound.
mz (ES+) = 405 [M+ H + RT = 3.69nmin. - @ NC- 10003PCT EXAMPLE 286
5-Chloro- | Hpyrrol o[ 2, 3-bl pyri di ne-2-car bQxy F(: acid [ |
-(S)-(4-fluorobenzy_ 1l -2-(3- hydroxy-pyrrolidin- -Lb-2-oxo-ethyll-am de C

O N/ HHNN TheH ccfalpound was prepared according to EXAMPLE 266 but using 2-

10 ($)-amino-3-(4-fluorophenyl)- 1-(4-hydroxypiperidin-1-yl)-propan-1-one
hydrochloride (Preparation 20) instead of 2-(S)-amino-N,N-dimethyl-3-phenyl
propionamide hydrochloride. Purification by column chromatography (Si0,, 9:1
CH,ClyMeOH) gave the title compound. m/z (ES") =444 .91 [M+H]"; RT =
3.55min.

15

EXAMPLE 269
6-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-0x0-
2-(5-oxo-[1,4]diazepam-1-yl)ethyl]amide

o N ';{ i \/go
T

The title compound was prepared according to EXAMPLE 266 but using 1-

20

[2-(S)-amino-3-(4-fluorophenyl)propionyl]-[1,4]diazepan-5-one hydrochloride

(Preparation 112) instead of 2-(S5)-amino-N,N-dimethyl-3-phenyl propionamide

hydrochloride. Purification by column chromatography (SiO;, 94:6 CH,(1;/MeCH)
25 gave the title compound. m/z (ES") =457.91 [M + H]'; RT = 3.74min.
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1 5F To a solution of 2-(S)-[(5-chloro-| H pyrrol o[ 2, 3-b] pyridi ne-2

car bonyl ) am no] - 3- (4-fl uor ophenyl ) propi oni ¢ acid (EXAMPLE 286, 30ny,

0. 68mobscTi n DMF (3nl) was added (R)-(+)-3-hydroxypyrrolidine (7.2ng,
0.08mmol ), HOBt (I 1.2nmg, 0.08mml) and DI PEA (30.3L, 0.17nmol). After 5mn,
10 EDCl (20.7nmg, 0.1 Immol) was added and the reaction was stirred at rt for
16h. The solvent was renoved in wr‘%j .}d:_e residue partitioned between
wat er (20nm.) and ethyl acetate ( he conbi ned organic fractions
wer e washed GChlvr@NH-sachlofid Rphhyadind @ -cobaxyiio acid 20wixdb-2 firenaty)a@ide) , dri ed
(MgS™) and concentrated in vacuo. The crude product was triturated from
nmet hanol to give the title conmpound. 15 mz (ES) 431 [M+H +; RT =
3.44m n. EXAWPLES 287 - 294 CLINNN, .. N¢6 HNR’ HOR2 F The

fol |l owi ng conpounds were prep edTacsor leng o the nethod of 20 EXAMPLE 286
from2-(S)-[(5-chloro-I H pyrr i Mg ar bonyl ) am no] -

3-(4-fl uorophenyl) propi oni cChci I the appropriate am ne,
with the exception that all conpounds were purified by mass directed

AL LA A A T 2 10415,

2. 92 HN( J(Pzefar@tiénd 316, @ig,.31mmol) in ethanol (SmL) was added 2-

aminoacetophenone hydrochloride (58mg, 0.34mmol), N-methylmorpholine (74ulL,
0.67mmol} and DMTMM (198mg, 0.67mmol) and the reaction stirred at rt for 16h.
Solvent was removed in vacuo and the resulting residue partitioned between ethyl
10 acetate (20mL) and water (20mL). Organics were washed with 1M HCI (20mL),
water (20mL), NaHCO; solution (2x20mL) then brine (20mL) before being dried
(MgS0y) and solvent concentrated in vacuo. Purification by column chromatography

{Si0y, 2:1 Pet. Ether/ EtOAc then 97:3 CH,C1,/MeOH) gave the title compound.

15 EXAMPLE 271
2-(S)-[(6-Chloro-1H-pvrrolo[2.3-b]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)

propionic acid ethyl ester

mH\/lL/\
c” N N ©
H o

\CLF

20 To a solution of 6-chloro-1H-pyrrolo[2,3b]pyridine-2-carboxylic acid
(Preparation 110, 450mg, 2.29mmol) in DMF (20mL) was added 4-fluoro
phenylalanine ethyl ester hydrochloride (624mg, 2.52mmol), DIPEA (1.40mL,
8.01mmol) and HOBt. (386mg, 2.52mmol) and the reaction stirred. After Smin EDCI

(570mg, 2.98mmol) was added and stirring continued for 16hr. Solvent was removed

25 in vacuo then crude matenial partitioned between ethyl acetate (75mL) and water
(50mL). Organics were washed with NaHCO; solution (3x50mL) then brine
(2x50mL), dried (MgSQO,) and THE solvent removed in vacuo to give the title
compound. m/z (ES™) =389.90 [M + H]"; RT = 3.79min.
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HNJ 292 H 445 3.61 N OH 293 HN - O 433 3.51 294 HN433 3.34 EXAMPLE 295
6- Chl oro-|I H pyrrol o] 3, 2-c] pyri di ne-2-carboxylic acid

( 1wei iyl car banoyl - 2-(S)- phenylethylamide NOC / , NW, HONt 5
To a solution of 6-chloro-IH pyrrol o[ 3, 2-c] pyridi ne-2-carboxylic acid
(Preparation 116, 47ng, O0.24mmol) in DW (5nL, anhydrous) was added 2-(S)-
am no- N, N- di net hyl - 3- phenyl pr opi onam de hydrochl ori de (Preparation 8, 56ng,
0. 25mmol ), DI PEA (131L, 0.75mml) and HOBt (40ng, O0.26nmol) sequentially. 10
The solution was stirred for 5m nERAMPLER?T2he addition of EDCl (55nyg,
0.29mmol) in one ortlon The resultlng solution was stirred for 12h at it
The reaction m &lnz(0-Lak e b - DUPYTARIBR- Lo AN YHABIRR 1 -(%50nL) and

wat er/ brine (150nL, 1: 1) The I0 I SomERAnat ed and the aqueous phase

extracted with ethyl acetate M@@Mﬂfhe conbi ned organi cs were

washed with dilute HO solutio /A 5%)\}@ lute - 158 NC 10003PCT NaCOH

solution (1M 50nL) and brine ) The organi ¢ phase was dried (MySOH4),

filtered and concentrated i I’b|fl tati%n via flash col um

chromat ography eluting with tol uene/acé& one\@i gave the title conpound.
28 ,

8H (CDC13) 2.88, 3.05 (6H, 2s), 3.18, 3 2 dd), 5.41 (2H m, 7.02
(14, 7.28 5 7.34 (6H m, 817(1H d), 868~ 1H s), 10.58 (1H, br s);
n z (ES+) 371.13 [ M+ I—L] 3.28mi n. EXAMPLE 296 .

6- Chi or o- | prrTQ)a sf{IBtlcm@ %yiz(ﬁrthore {H-pardlofd/3-bipyading-2-carbonyl)amino}-3-

[Ol (5)-( 4 u%rrgp enyl)fpr))plom(c amdl gh)tl {eg)@./ﬁARﬂ;tEIZQI l?%'n}g,% (Pm oef) h1¥ 'lamd e N
methanol (15mL) was added 2M NaOH (2mL, 4.0mmol) and the reaction was stirred
for 16hr. Solvent was removed in vacuo and crude residue dissolved in water (20mL).
10 The aqueous phase was washed with ethyl acetate (2x20mL), then acidified to Ph 3
with 2M HCI. The organics were extracted into ethyl acetate (2x30mL), and then
dried (MgSQs) before concentrating the solvent in vacuo to provide the title
compound. m/z (ES) = 361.88 [M + H]".

15 EXAMPLE 273
6-Chloro-1H-pyrrolo[2 3-b]pyridine-2-carboxvlic acid [1-(5)-(4-fluorocbenzyl)-2-oxo-

2-pvrrolidin-1-vl-ethyl]amide

LA

o N N i Q

jo]

20 To pyrrolidine (11.5mg, 0.14mmol) was added a solution of DIPEA (60uL,
0.35mmol) in DMF (500uL) followed by 2-($)-[(6-chloro-1H-pyrrolo[2,3-b]pyridine-
2-carbonyl)amino]-3-(4-fluorophenyl) propionic acid (EXAMPLE 272, 50mg,
0.14mmol) in DMF (500uL) and HOBt (23mg, 0.15mmol) in DMF (500uL) and the
mixture stirred. After Smin EDCI (34.5mg, 0.18mmol) in DMF (500uL) was added

25 and the reaction stirred for 16hr. Solvent was removed in vacuo then crude material
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'/, NN\ HOHOI F The title conmpound was prepared as outlined in
EXAMPLE 295 from 6- chloro-| H pyrrol o[ 3, 2-c] pyri di ne-2-carboxylic acid

( Pnepanatcron 116) and 2-(S) -

am no- 3- (4-f | uorophenyl ) - 1- (4- hydr oxypi peri di n-1-yl ) propan-| -one

hydrochl oride 15 (Preparati on 20). The product was purified by

chr omat ogr n |i i chI t 1:19
o o ve rrinier e e pulitdidn otV B R G, FARESTE S 1o (ol
m, 3. 69-4[.M6H]31—RT%@.771511131 (1H, m, 7.00 (2H, m, 7.29 (3H m, 7.42 (1H,
s), 8.67 (1H, s); mz (ES) = 444.89 [Mt H +; RT = 3.27m n. 20 EXAMPLE 297
6- Chi oro-I H pyrrolo [3,2-cl pyridine-2-carboxylic acid

[

)

1(S) (4 Z ( Yt di n- 1 -yl)-2-oxoet hyl | aam de
N- I\F‘W}“gﬁggzﬁa\%Ghﬁer%g@p?%eq%ﬁ%lsg%conﬁ/iound was prepared as outlined
i nSEXANPLE 295 from 6- 25 chloro-IH pyrrolo[3, 2-c]pyridine-2-carboxylic acid
(Pr epar at i anZIJﬁL nd-2 JQ\
ani no- 3-(4E¥4'BB!eophenyl ) @rlegu(tg) hydrjoxypyFol i d| nRT W‘)’ﬁrqpan-l -one - 159
NC- 10003PCThydrochtoride (Preparation 103 —The trude pr ct was
recrystallli sed from c %@5%&0 give the tifle conmpound. 6H (CD3QD):

1.77-1. 98 l(2 2p (hbm 15,07, 509 (1H
o | 30 (3‘14 \& 7.43 (1H4§8rrf 6 ?46 " (
n

2m, 7.00 (2 s); mz (ES) =
430.90 [Mi+ H ' ; RT = 3.29n EXAVPLE 298

5- Cyano-| H pyrrol of 3 c]pyridi ne- 2- carboxylic ac|d
(2- oxo- 2- phenyl et hyl ) a e ONNN

/j
L 471.92 3.51

- 275 C'/m!'f \Q

276 @ s 3" 432.92 3.79

EXAMPLES 277-280 were prepared in the same way, but purification was by
trituration from methanol:

10

Example Structure m/z RT (min)

277 oG \Q 428.95 5.06

278 o g 430.93 3.65

L0
279 |7 B § o WP 446.9 3.9

- 153 -



H O/ To a solution of 5-cyano-IH pyrrol o[ 2, 3-c] pyridi ne-2-carboxylic acid
10 (Preparation 62, 0.035g, 0.19mvl) in THE (15nL) under argon was added 2-
amnaoapgtcophenone hydrochl oride (0.036g, 0.21nmol), N nethyl norpholine (25M
0. 23mmol ) and DMIMM (0. 072g, 0.27mmol). The reaction m xture was stirred at
rt for 16h. The reaction m xture was concentrated to dryness in vacuo. The
resi due s partitioned between ethyl| acetate (I ) and ter (501). The
organi c pHase was 15 Sepayatiediand, t hel aqueous phase was furfther extracted
with ethyll a teld . The_te ineq4_@gani exgrgct s washed with

I N NaCH (40nl), saturated sodi chl ori de ?4 m.)| dried (MJS04), filtered
and concertrated in vacuo. C mat erii al was purified by chromatography in
hexane / qthyl acetate (1:2) and frecrystallised from_ nethanol to give the
title conpound. mz (ES+) = 304 [Mt H'; RT = 4.37. 2 EXAMPLE 299
2-f(5-Cyano-1 H pyrrol of 2, 3-cl pyridi_ne- 2- car bonyl )am nol -3 (S)-(4-

f1 uor ophenyl ) propi onic acid ethylEggi Iﬂﬁz%bp N 25 To a sol ution of

2- am no- 3- ( B) «\(H QL ORhe i QREE L] oSt era. or i de

(0. 530g, 2.12is i fdlg,q A adced Mﬁ ,4ﬂp B2 0003 pCT
7.49mmol ), HOBt (0.290g, 2. l4pmoplonic dicseartmxtildsyrrol o[ 2, 3-c] pyri di ne- 2-
carboxylic acid (Preparation 2, 0.400g, 2.14mmol) and EDCl (0.492g,
2.57mol ).  The reaction m xtur s stirred at rt for 16h. Reaction m xture
was concentrated in vacuo and residueomas partitioned between water
(150nmL) and ethyl acetate 5 (20 CX?anic se was separated and the
aqueous phase was further extracteﬁ Fthe acetate (200nL). The

conbi ned organic extracts were washed gmM ti jaturated NaHCO3 (75mL),

-

saturated sodiumchloride (100m.), dried ( ), filtered and concentrated
insvacuo to give the title conmpound. mz ( = 381 [M+ H+, RT = 4.79m n.
10” EXAMPLE 300

2- [ ( 5- Cyano- | H- Py & salutp@ o B5-chloys-il Himexcke[2 3 omydinedicaohox3li¢ &id( 4-

t uor opheny ) B AR %7Cs @b 2. 54mmol) in DMF (20mL) was added 2-(S)-amino-3-(4-
fluoropheny!)propionic acid tert-butyl ester hydrochloride (Preparation 114, 701mg,
2.54mmol), HOBt (344mg, 2.54mmol) and DIPEA (1.4mL, 7.88mmol). After Smin,

10 EDCI (634mg, 3.31mmol) was added and the reaction mixture stirred at rt for 72h.
The solvent was removed in vacuo and the solid partitioned between water (50mL})
and ethyl acetate (3 x 40mL). The combined organic phase was washed with brine
(20mL), dried (MgSQOs), concentrated in vacuo and purified by chromatography on
silica gel eluting with methanol:dichloromethane (1:99) to give the title compound.

17 &y (CD;0D): 1.42 (9H, s), 3.09 (1H, dd), 3.22 (1H, dd), 4.76 (1H, m), 6.98 (2H, m),
7.07 (1H, s), 7.27 (2H, m), 8.06 (1H, d), 8.28 (1H, d); m/z (ES") =418 [M + H]".

EXAMPLE 282
2-($)-[{5-Chloro-1H-pyrrolo[2.3-blpyridine-2-carbonyl)amino]-3-(4-fluorophenyl)-

20 propionic acid
Ci
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HO NNNVIIOH HOF 15 To a solution

of 2-[ (5-cyano-| H pyrrol o[ 2, 3-c] pyri di ne- 2-car bonyl ) am no] - 3-

( S)nd - doedsbexor ophenyl ) propi onic acid ethyl ester (EXAMPLE 299, 0.800g,

2.1lmmol) in nethanol / water (2:1) was added IN NaCH (4, 2nlL, 4.2mmmol) and
stirred at rt for 16h. Reaction m xture was concentrated in vacuo to renove
nmet hanol . Wat er 150, r esi et hyl
acetate (2 X 75n{1§ﬂuopﬂ§egtf(fwadqﬂ(ej%ﬁg 5%52‘%“’%"5&5 gg‘fded’ 3 SFI’S%‘?PSFO(? wb"a&n“ and

acidified {@-qhibré-1¥Epneol3[e, ZHG]pyrﬂihﬁ 2- @&zﬁ@m}ahaﬁ@ 3-o- nadrowaxyl)sol ated and
washed w th water and et her to%lvet he title ound. (ES+) = 353 [ M
H] +: = propronig #cld exnhpybesta (EXAMPLE 281, 507mg,1 1mmol) in DCM (25mL)

QIano I
1 ot hy P HeRe4iP ¥ by e SEHD PO B Buorpacetioygeid @) oo aper
O 5N / N kabaddedHnd the ﬂéaéﬁmm@sadtmﬁeuenrtdbr M}dlrhetsdslybx&mzaaeeﬂnw%cbmhl oride

(0.006g, O. 07mm|) in DIVF , })was added DI PEA (37L, O. Zlmmlk, HOBt
(0.009g, OYerredfthe sol {page between IN hydrochloric acid (50mL) and ethy

Lg Sygr?lex%\%ﬁﬁ@ggbhgl)og? &@5‘3’3%“‘?@ % E‘%éf“'?)ﬁd”(‘%ﬂ%s‘l ‘?’%%g@g%@g Ogihgni c

reaction gixd (M@S@@anatcbﬁéea&aeﬂ if Yadudrto E6R thdelle @(ﬁﬁﬁﬂﬁf&ir% ¢D,opyacuo and
the residue was partitioned between wat gr éSOn"L and et hy acet g?e (1oom).

The or gani é- lénaﬁedd&aé 33 {tidoddit @48 &Hd, mhé-H4bous bﬂ@éﬁivﬁﬁ £8(2Hhan), ext r act ed

Sl at ot REREE Ds B0 aty: YL 0PSO SO Lol bri At et a1 od (WgSOR) .

filtered and concentrated in vacuo to give the title conpound. mz (ES+) =

380; RT = 3.45. EXAMPLES 302 - 307 NH
EXAMPLE 283

5-Chloro-1H-pyrrolo[2.3-blpvridine-2-carboxylic acid [ 1-(.5)-(4-fluoro-benzyl)-2-(3-

hydroxv-pyvirolidin-1-v1)-2-oxo-ethyl]-amide
cl

s
N ,

15
To a solution of 5-chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid
(Preparation 57, 34mg, 0.17mmol) in DMF (5mL) was added 2-(S)-amino-3-(4-
fluorophenyl)-1-(3-(8)-hydroxypyrrolidin-1-yl)propan-1-one hydrochloride
(Preparation 103, 50mg, 0.17mmol), HOBt (23mg, 0.17mmol) and DIPEA (94uL,
20 0.54mmol). After Smin, EDCI (43mg, 0.23mmol) was added and the reaction stirred

at rt for 16h. The solvent was removed in vacuo and the residue partitioned between
water (25mL) and ethyl acetate (3 x 20mL). The combined organic layer was washed
with 2N sodium hydroxide solution (2 x 10mL), brine (10mL), dried (MgSQ,) and
concentrated in vacuo. Purification via chromatography on silica gel eluting with

25 methanol:dichloromethane (7:93) gave the title compound. m/z (ES") =431 [M +
H]"; RT = 3.49min.

EXAMPLE 284
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NI NI N.. R N Hz OR F The follow ng conpounds were prepared
according to the nethod of EXAMPLE 301 from

2- [¥Groogpadir | H pyrrol o] 2, 3-c] pyri di ne-2-car bonyl ) am no] - 3-
(S)-(4-fluorophenyl)propionic acid (EXAMPLE 300) and the appropriate am ne.
Exanple Amne mz RT (mn) OH 302 HN 422 3. 36 ,OH 303 HN I 422 3.32 -162
NC- 10003 P i . J 44 LN 0 3.72
NC 10003 PSTon- 1o, _ Boddo. A8 ImAR

a- D-d ucose- | - phosphat e (disoflum sal t), GI ycogen, D-d ucose, Malachite 5
G een Hydrochl ori de, Amoni um bdate tetrahydrate, BSA, HEPES and rabbit
muscl e phosphoryl ase a (P1261) \wey urchased from Sigma. Al other reagents
were anal ytical grade. Method N erﬂ phasphoryl ase assay in vitro: | U
An assay for glycogen phosphoryl asg acffi vrty he reverse direction was
devel oped based on the nethod descri bed by En et al., Can. J

Bi ochem , 1970,. 48, 746-754]. Rabbit mnuscl e glycogen phosphoryl ase a
(Sigma) was rec6Ghlotout Egyablo] a3ai]pj&idin@ﬁeenbbkﬁltdw’\dmrei:9wdﬁs1 n 25nmv

Tri s/ HC . The pH. was rreasured in ﬁﬂ'}%- pl.ate in a final volume of 100L
cont ai ni ng >S50/ -FIpEY Up praminoacytog @shgqire%lg@de mavOSmmeleand - phosphat e

ang | ng/ m—rﬁh?‘ﬁﬁﬁ @fﬁgll uco@%@e@%ﬂ %d d fp- 1l @L}%ﬁ‘d‘me%}ﬁn&%ﬂ&ﬁ?&" ¢

phosphat e rel ease
(31pL, 0. 28mmol) The reaction mixture was stirred at rt for 16h. The solvent was

removed in vacuo and the residue partitioned between water (20mL) and EtOAc (3 x
20mL). The combined organics were dried (MgSQs), concentrated in vacuo and
purified by chromatography on silica gel eluting with methanol:dichloromethane

10 (1:19) to give the title compound. m/z (ES™) =314 [M + H]"; RT = 3.47min.

FXAMPLE 285
5-Chloro-1H-pyrrolo[2.3-blpyridine-2-carboxvlic acid [2-(S)-(4-fluorophenyl)-1-
(methoxymethylcarbamoylethyl]lamide

15
ci

2-(8)-[(5-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carbonyl)amino]-3-(4-

fluorophenyl)propionic acid (EXAMPLE 282, 300mg, 0.08mmol) and N,O-
dimethylhydroxylamine hydrochloride (8mg, 0.08mmol) were dissolved in THF

20 (5mL) and 4-methylmorpholine (9pL, 0.08mmol). To this was added DMTMM
(28mg, 0.10mmol) and the reaction mixture was stirred at rt for 16h. The solvent was
removed in vacuo and the residue partitioned between water (30mL) and EtOAc (3 x
30mL). The combined organics were washed with 2N sodium hydroxide solution (2 x
20ml), brine (20ml), dried (MgSO4) and concentrated in vacuo. The crude residue was

25 purified by chromatography on silica gel eluting with methanol:dichloromethane
(1:24) to give the title compound. m/z (ES™) = 405 [M + H]"; RT = 3.69min.
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measured by the addition of 150L of mal achite green/nol ybdate sol ution
prepared as follows: 5nm of 4.2% amoni um nol ybdate in 4N HCl, 15nL of

0. d5moyediachite green, 50L of Tween 20. Followi ng a 30m n incubation at
it, the absorbance was 20 nmeasured at 620nm For |1CSO determ nation, 1 COL of
a serial dilution of compound -163 NC-10003PCT (100Mto 0.004pM in DVSO
was added to each reaction in duplicate with the equivalent concentration
of DMBO added to the control uninhibited reaction. Dose response curves
were then obtained by plotting % iEKAMPLPI8%er sus | ogi o conpound
concentration, | C50 is def| ne as.the concentratl on_of conpound. achi evi ng
50% 5 i nhi b&xGerordis .m, dingnrcarbardicpcidh - (Sa4-fingroberawbPE €8 have an
| C50 of < 1mM For exarrp : A amffad 30-48 denonstrat ed
ef fi cacy by neasuring value 501 ange 62. 8-0. 07M Exanpl es
21, 23-26, 28, and 29 yiel ded® C50 100gM or higher. It is 10 advant ageous
that the nmeasured |1 C50 be | owe an 100MM It is still nore advantageous
for the 1C50 to be | ower than t hmen nore advant ageous for the

I C50 to be Iower than 5M It i ta(%fousfor the 1C50 to be

| ower than 0.5M 15 - 164 NC-10603/!SG WHA AIMED I'S: 1. A conpound of
Formula (I): R3 y'z H R XX NR2 X3~ H or a stereoi soner, or a
pharmaceutically acceptable salt thereof, rein: one of XI, X2, X3 and X4
must be N and the others nust be C R1 and 1h¢ are each independently,
hal"ogen, hydr ox¥ cyano, Co_4al kyl, C1 4al kox fl uor onet hyl ,

di f | uor omet hyl , Terisblutionefat(Sy{(5- @dcneﬁ}l Py@b@t,ivwb]ﬂmdlrﬁﬂ -i s Co_4al kyl ,

COOR6, CORE, , Cl dr 0X oal kyl Co_4a| kyl -
O SR BB oo B Y Rt 2y S
0.08mmol) in DMF (3mL) was added (R)-(+)-3-hydroxypyrrolidine (7.2mg,
0.08mmol), HOBt (11.2mg, 0.08mmol) and DIPEA (30.3uL, 0.17mmol). After Smin,
10 EDCI (20.7mg, 0.1 1mmol) was added and the reaction was stirred at rt for 16h. The

solvent was removed in vacuo and the residue partitioned between water (20mL) and
ethyl acetate (3 x 20mL). The combined organic fractions were washed with 2N
sodium hydroxide solution (20mL), brine (20mL), dried (MgSO4) and concentrated in
vacuo. The crude product was triturated from methanol to give the title compound.

15 m/z (EST) = 431 [M +H) ; RT = 3.44min.

EXAMPLES 287 - 294

Cl s o
LK R
N N
0 R?
F

The following compounds were prepared according to the method of
20 EXAMPLE 286 from 2-(5)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-
3-(4-fluorophenyl)propionic acid (EXAMPLE 282) and the appropriate amine, with

the exception that all compounds were purified by mass directed purification.
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hetaryl rings are optionally substituted with 1-2 independent hal ogen,
cyano, Cl1_ 4al kyl, C1.4al koxy, -N(Co-4al kyl) (Co_4al kyl), -S02C1. 4al kyl ,

- SO2N(v@ordrl kyl ) (Co_  4al kyl ), hydroxy, fluoronethyl, di fI uor onet hyl , or
trifluoronethyl substituents; Y is Co-2alkyl or-CHOH)-; Zis CH2, -C(O-,
-0-, >N(Co_4al kyl), >N(CS 50yc| oal kyI) or absent; but when Y is -CH(O—i) ,

Z or R3 nnpﬁﬁﬂﬁ')g‘u | RZLU Y-through—a carbon=carbon- DLTHT( R3—+sthydrpgen,

- CO0Co_4al|K oxy, Cil.4al kyl, jaryl d 4al kylt hi 4al kyl aryl ,

- Co_4al kyllheyaryl 4al kyl cycl oal kwB1or - Co_4al kyl hejﬂ ocyclyl,” wherein
any of the rings t onal |y substijtuted with 1-3 i ndependent haI ogen,
cyano, Cl; A4al ky oronet hyl, difil uoronmethyl, trif{l uoronethyl,

- Co. 4al ky [NHC(O) Cl-4al kyl) - Co- 41 ky1NR7R8 -go\
Cl. 4al koxy®884al kyl +7WE00Co_4al kyl , [4éD  4al ky INHC( q>)2r&9
- Co_4al kyl C( O) N(RLQy2, J- C1. 4al koxyd |4al koxy, hydr oxyCo- 4al kyl - NHSOZR10,
-S02(C 1-4al kyl),|-SOZNRI I R12, 5- t¢ 6-nenbered het erlocycl yl ,
phenyl Co- 2 OXy, [ or pheawl Co_2al Kyl jpstituents, wher pneT]yi S
optionally kFgubst w(@d/wi th 1-2 i ndébg'g‘ﬁdent hal ogen, c%@no Cl. 4alkyl,
Cl4al koxy, -N(CO | 4al kyl) (Co 4al kyl ), - SO2Cl - 4al kyl ,
- SO2N( Co_4abkyl ) ( Co NETR)Othydr oxy, 44 uoromet hyl ,  diX9aior omet hyl or
J
D

trlfluoromethyl S titjuents, or two{bonds on a ring garbon of the

het er ocycljy group o ionally can forman oxo (=0) sufbstituent; or R3 IS
D aqlen

- NR4( - Co_4 it y+R5); 1U:rcf\|\,— 1+6063+SG ﬁ is—hydrogen—Cl3atkyt; al kyl -
7R8, C3- GCF?EroaI Ky nally substi g%t ed by hydroxy %I kyl - furt hier
optionally substit 2—3 hydroxy, Cl. 2al koxyC2. 4al Kyl -, or

Cl. 2al kyl ﬁS(O)"-QVH@saJ/ﬂ(yI . "nis 0, 1, or 2. R5 is hydrogen,

hydroxyC2.3al kyl - | Cl1-2al koxyCo 4dalkyl-, or _aryl, hetgryl, or heterogcyclyl;
wherein a|B@82erocycli itrogen-cont aidddng R5 ring optjidedal |y is nono
substituted on théHgi ng! nitrogen with Cl-4al kyl, benzyl, benzoyl,

Cl. 4al kyl 4{C(O) - "dal kyl , - SO2N( Co_4al kyl ) (Co. 4al kyl ), or

Ct _4al koxycarbonyl aryl (C1 4al koxy)carbonyl ; and rein the RS rings are
opti onal | y 28®no- slipgt™tuteg-on a ring433arbon with hal|dg®h, cyano,
Cl.4dal kyl 1C(Q -, Cl1 4alkyl-SC2-, Cl1. 4alkyl, Cldal koxy,i hydroxy,

- N( Co. 4al k¢P¥ (Co_ 4%4(37*9/\@;&” oxyCo_44Bkyl -, or Co-4al|ky3&ar banoy! -
provi ded that no quaternised nitrogen is included; or |[two bonds on a lIring
carbon of the heterocyclyl group optionally can forman oxo (=0 )

bstit t;
substituent; EXAMPLE 295
6-Chloro-1H-pyrrolo[3.2-c]pyridine-2-carboxvlic acid (1-dimethvlcarbamovl-2-(5)-

T

phenylethyllamide

N N Q
C.QMH\_)LNM%
s

5
To a solution of 6-chloro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid
(Preparation 116, 47mg, 0.24mmol) in DMF (SmL, anhydrous) was added 2-(S)-
amino-N,N-dimethyl-3-phenylpropionamide hydrochloride (Preparation §, 56mg,
0.25mmol), DIPEA (131puL, 0.75mmol) and HOBt (40mg, 0.26mmol) sequentially.
10 The solution was stirred for Smin prior to the addition of EDCI (55mg, 0.29mmol}) in

one portion. The resulting solution was stirred for 12h at rt. The reaction mixture
was partitioned between ethyl acetate (50mL) and water/brine (150mlL, 1:1). The
layers were separated and the aqueous phase extracted with ethyl acetate (3 x 50mL),

then the combined organics were washed with dilute HCI solution (1M, 50mL), dilute
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R6 is Cl.4alkyl, aryl, or hetaryl; R7 and R8 are independently Co. 4al kyl,
C3. 6¢cycl oal kyl, or CO(C).4alkyl); R9 is Cl4al kyl, or C3.6cycloal kyl; R10 is
Co- daldylrer or C3. 6¢cycl oal kyl ; R' and R12 are independently Co. 4al kyl or
together with the nitrogen to which they are attached may forma 4- to

6- menbered heterocycle; and wherein there are no nitrogen-oxygen,

ni trogen-nigt.r b I - hal.o in li.nking. the three conponents
-Y-Z-R3 toﬁeaac 90'(;1 ﬁenr{h\?)’r ovi eagl%tbﬁ%? T?%bejgg%ooﬁﬁ%ﬂn? Eh%gtw as dried

2R, 4S, 5S- 6(pgsOohereteddmi@ondendhrrdGh vairwo. Purification via flash column

yl car bonyl am no) - 2- (2' - met hyl propyl ) - ganma- hexanol actone. 2. A conpound
accordi ng whrosaiegraphy dwting Wit tadeinsteetone 6 1egayh diertittestompeaintly du accept abl e

Ster ool somr D) AERmHE ) 2abs § S TR P ETLa MO ERE s S i s

N. 5166 NC- 17 2068/, 2 417 ABAPLURAIIRCSOrIsNd H, Or §); al/(Hs*)er3Aa. sty eoi soner,
or a pharmaceutically acceptable salt thereof, wherein X2 is N 5. A
conpound adHorR{l g 3%migl ai m 1, or a stereoi soner, or a pharmaceutical ly
acceptabl e salt thereof, wherein X4 is N. 6. A compound according to any one
of the preceding clains, or a stereoisoner, or a pharmaceutically
acceptabl e salt thereof, wherein REXxaMpPRL 26e each independently, hal ogen,
cyano or hydrogen. 7. A conpound cording to any one of the preceding
clainms, or &-shieree Ao 3. 2Py 2 eamerylicamd {1-andddiusmbengd)-E-(fher eof |
wherein one of R and R g ,hydrogen and.the ofher.is a 5-halo or 5-cyano
group. 8. A conpound acco ding clainms, or a
stereoi sonmer, or a pharmaceutjedlly accepfable salt thereof, wherein Y is
Co_2al kyl . 9. A conpound acg 0 aﬂ&@w t he preceding cl ai s,

ny one of claims 1, 2 or

whefein Zis -C(O-. 10. A'co g
6 to 9, or a stereoisoner, or a pharnmgceutd y acceptable salt thereof,

The title compound was prepared as outlined in EXAMPLE 295 from 6-
chloro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid (Preparation 116) and 2-(5)-
amino-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-1-yl)propan-1-one hydrochloride

15 (Preparation 20). The product was purified by chromatography on silica gel eluting
with methanol/dichloromethane (1:19) to give the title compound. §y (CD;OD): 1.16-
1.88 (4H, 3m), 3.04-3.19 (4H, m), 3.69-4.16 (3H, 2m), 5.31 (1H, m), 7.00 (2H, m),
7.29 (3H, m), 7.42 (1H, s), 8.67 (1H, s); m/z (ES") = 444.89 [M + H]"; RT = 3.27min.

20 EXAMPLE 297

6-Chloro- 1 H-pyrrolo [3.2-c] pyridine-2-carboxyvlic acid [1-(.5)-(4-fluorobenzyl)-2-(3-
{(S)-hvdroxypyrrolidin-1-yl)-2-oxoethylJamide

1
N=
ct
%HgOH

F

The title compound was prepared as outlined in EXAMPLE 295 from 6-
25 chloro-1H-pyrrolo| 3,2-¢]pyridine-2-carboxylic acid (Preparation 116} and 2-(S)-
amino-3-(4-fluorophenyl)-1-(3-(§)-hydroxypyrrolidin-1-yl)propan- 1 -one
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11. A compound according to any one of the preceding clains, or a

stereoi soner, or a pharmaceutically acceptable salt thereof, wherein Y is a
di rectoolyood. 12. A compound according to any one of the preceding clains, or
a stereoi somer, or a pharmaceutically acceptable salt thereof, wherein R2

i s Co-4al kyl or arylCO 4al kyl-, wherein the aryl ring is optionally

bstitut i =2 b h 16 1 3/S | . 4alkyl ,
O anl kony ERoRaé R RERARIHIEN) ' Fho SR pfokilyas R Labbtiel B i 51
4al kyl'), hydéasyoe givie iy ometdivpoundi Bl YODOOBY:NYT7-1 98 (2HI fub,unoRBBRRFH,
substituents. 13. A conpound accordlkn:}?é%l% (7:I aim 12, or a stereoisoner, or a

phar maceut itsal 490, bt dit.gnesS 831 3-09 h WREZEI m),R230 Sthemiz Y143dpHi onal |y
substitute ! ~2.-hal _ i §.,-d4. conmpound according to any
one of the%r)r%%Z(ﬁmgs)Cﬁ%éle%?q) B?gg'%@t@rdgglﬁsg ?,3'2@8}183 pharmaceutical ly
acceptabl e salt thereof, wherein R3 is -Co-4al kyl heterocyclyl optionally
substituted with 1-3 independent hal ogen, cyano, Cl-4alkyl, fluoronethyl,

di fl uoromet hyl, trifluoromet hylEXAMPIJERRY 1NHC( O O( CL. 4al kyl ),

-Cl . 4al kyl NRIR8 =7, 55 3 G l%_4 | ¢ 4al

- CO. 4al kyl . ]
hydr oxyC0. al kyl, -NHSQ2RI Olg- S02(C (-

N 4al kyl), -SO2NR11R12, 5- to
6- menber ed heterocyclyl, phenyl xy or @henyl Co_ 2al kyl substituents,
wherei n phenyl is optionally sulgstitut t b 1- 2 i ndependent hal ogen,
cyano, O 4alkyl, CL.4al koxy, NG5 _4a)kyl) (0. A@ 1), -S02C - 4al kyl , -
S02N( Co- 4al kyl ) (Co. 4al kyl ), hydroxy, fl udromet hwls difl uoronethyl, or
trifluoronmethyl substituents, or two bonds on a ring carbon of the

het er ocycl yl gr dup oputicord]Srsyaperi H-poraie[2s-olpsriding)?2-canbeodicaedt ; or R3 is
NR4{- C0. 4al ky1R5).. 1 d ac ing tq cl.aimi14. wherein R3 i
ot o 110 Eabardert B SR BB P Bt b 2 Foked to 2
via a ring  RikdL88ph@bRhy@bckidrilis (0.003 6‘.@L&rf@:i)?&i-ﬂﬁ)éihgg%?rpﬂx&ine%z@ﬁw0Und

according to claim15, wherein R3 1s an optionally su uted 4-° 8-nenbered
ni trogen cdrit3amolngnhBMTMM ¢0.972gy0A0mmdY ThA reshnpounstuacwes stirmgl at ot ¢l ai m

16, or a stereoi iﬁmer ,..0r a {])har maceut | cal | ?\)/ accept abl e _salt .t hereof,
wherein R3 f?rsmg‘y OIGaHHR Xt reo¥ asrﬁ"ﬁ%ﬁi“itr&feﬁ-t dpmessgpivgriy: (e r W#uted with
%gr Kl)((:yio é gxitigi&ﬁé’d"ﬂét%% &RGPIaRI 100mE) #hdWwdted BoRALEThE bYhicHRadolhoOW Ng:
15 separated and the aqueous phase was further extracted with ethyl acetate (100mL).
The combined organic extract was washed with 1N NaOH (40mL), saturated sodium
chloride (40mL), dried (MgSOy), filtered and concentrated in vacuo. Crude material
was purified by chromatography in hexane / ethyl acetate (1:2) and recrystallised from

methanol to give the title compound, m/z (ES+) =304 [M + H]"; RT = 4.37.

EXAMPLE 299
2-[(5-Cvano-1H-pvrrolo]2.3-clpyridine-2-carbonyhaminol-3 (S)-(4-

fluorophenyDpropionic acid ethyl ester

N\\\\ l S '
N N N\E/&O/\
0 z

F

25 To a solution of 2-amino-3-(S)-(4-fluorophenyl)propionic acid ethyl ester
hydrochloride (0.530g, 2.14mmol) in DMF (15mL) was added DIPEA (1.3mL,
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cl 0 ON NN\ ON N_Nwez N/ OH N NNMz NHO/ H O --
H\ O\ / OHer 00 HN \'\ NNO4AN \ N-Nre, Noml Nve2 N HO
p OMeioobcl C / \ HV N\ N\NN \ \ 4-/-O NN~~OON NNHOH
a 0o a/\HS5N ~\\ NMBN NNNNHO HOHpGQ 4d d N\
NN HN HF / NHHOHOHOC <d A d NN HO+ N NH '

—~S\ /N 7'.\119911#019 Bt {0.59(}& 914mmol), 5-cyano-1H-pyrrolo[2,3-c]pyridine-2-

10

15

20

25

carboxylic acid (Preparation 62, 0.400g, 2.14mmol) and EDCI (0.492g, 2.57mmol).
The reaction mixture was stirred at rt for 16h. Reaction mixture was concentrated in
vacuo and the residue was partitioned between water (150mL) and ethyl acetate
(200mL). Organic phase was separated and the aqueous phase was further extracted
with ethyl acetate (200mL). The combined organic extracts were washed with
saturated NaHCQ; (75mL), saturated sodium chloride (100mL), dried (MgSO,),
filtered and concentrated in vacuo to give the title compound. m/z (ES+) =381 [M +
H]"; RT = 4.79min.

EXAMPLE 300
2-[{5-Cvano-1H-pyirolo[ 2 3-¢c]pyridine-2-carbonyllamino]-3-(S)-(4-

fluorophenylpropionic acid
N

ny
=] x o
PG
& N Y OH
H
| Q

F

To a solution of 2-[(5-cyano-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-
(S)-(4-fluorophenyl)propionic acid ethyl ester (EXAMPLE 299, 0.800g, 2.1mmol) in
methanol / water (2:1) was added 1N NaOH (4.2mL, 4.2mmol) and stirred at rt for
16h. Reaction mixture was concentrated in vacuo to remove methanol. Water
(150mL) was added to the residue and washed with ethyl acetate (2 x 75ml). The
aqueous phase was cooled in an ice bath and acidified to pH 4 using 2N HClL. The
precipitate formed was isolated and washed with water and ether to give the title

compound. m/z (ES+) =353 [M + H]"; RT = 3.27 min.

EXAMPLE 301
5-Cyano-1H-pyrrolo[2,3-cIpyridine-2-carboxylic acid [1-dimethylcarbamoyl-2-(S5)-(4-

fluorophenyl)ethyljamide
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\ N~ N VA N/- N\ \ N~/-OH N
0 (O _}III I/\/I NHM M N-~HH HHO HOC 0 O O N / \
N-NidiooMer Np M HJ SN ryl Ji 1> HOMHH 0C d d " Ixl _ 0N
HIIA N NI N" N~-\rOHN HI "NOHHON g HOo-OH\v i \ O4 169
NC-10003/SG cl ¢l © N/NN-HM H}IO~MN /1 ryj OH NI Nom OEl N N-CH
/] HOHO C C

H NHHO H0OC C C M/ OM H
0

N
Nv

N
X

To a solution of N-dimethylamine hydrochloride (0.006g, 0.07mmol) in DMF
(6mL) was added DIPEA (37uL, 0.21mmol), HOBt (0.009g, 0.07mmol), 2-{(5-cyano-
1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(S)-(4-fluorophenyl)propionic acid
5 (EXAMPLE 300, 0.025g, 0.07mmol) and EDCI (0.016g, 0.084mmol). The reaction
mixture was stirred at rt for 16h then concentrated in vacuo and the residue was
partitioned between water (50mL) and ethyl acetate (100mL). The organic phase was
separated and the aqueous phase was further extracted with ethyl acetate (100mL).
The combined organic extracts were washed with saturated NaHCO; (50mL),
10 saturated sodium chloride (75ml.), dried (MgSQy), filtered and concentrated in vacuo
to give the title compound. m/z (ES+) = 380; RT = 3.45.

EXAMPLES 302 - 307

N _
N ! H R’

N TN

o) R

1: F

The following compounds were prepared according to the method of
EXAMPLE 301 from 2-[(5-cyano-1H-pyrrolo[2,3-c]pyridine-2-carbonyljamino]-3-
($)-(4-fluorophenyl)propionic acid (EXAMPLE 300) and the appropriate amine.

Example | Amine m/z RT (min)
OH
302 HN\/:\’ 422 3.36
OH
303 ”NO 422 3.32
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a OH M/ 0 H I

\ o d

H FOO

10

15

20

HO pHOF N4 0 OH H\
N ONMNigdoeecr/ HCA HO N NN, ..
i N HNHNcl C

N~yO~ NV \ \ HOw N
/ /

/] HAd N NN,., H
y-N=>-OH d H'NOH H-N-OH ct

304 HZNO

420 3.92

305 422 3.44

306 420 3.72

307 HN\_)§O

449 3.26

In vitro GP activity

Materials

a-D-Glucose-1-phosphate (disodium salt), Glycogen, D-Glucose, Malachite
Green Hydrochloride, Ammonium Molybdate tetrahydrate, BSA, HEPES and rabbit
muscle phosphorylase a (P1261) were purchased from Sigma. All other reagents were
analytical grade.
Method

Glvcogen phosphorvlase assay in vitro:

An assay for glycogen phosphorylase activity in the reverse direction was
developed based on the method described by Engers ef al., Can. J. Biochem.,1970,.
48, 746-754). Rabbit muscle glycogen phosphorylase a (Sigma) was reconstituted at
a stock concentration of 100pug/mL in 25mM Tris/HCl. The pH was measured in a
96-well plate in a final volume of 100uL containing SOmM Hepes pH 7.2, 7.5mM
glucose, 0.5mM glucose-1-phosphate and 1mg/mL glycogen. After incubation at
30°C for 30min, the inorganic phosphate released from glucose-1-phosphate was
measured by the addition of 150uL of malachite green/molybdate solution prepared as
follows: SmL of 4.2% ammonium molybdate in 4N HCI, 15mL of 0.045% malachite
green, S0uL of Tween 20. Following a 30min incubation at rt, the absorbance was

measured at 620nm. For ICs; determination, 10pL of a serial dilution of compound
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N C N_\NO NHHOF HOO' 0O- N/ O-NNOHC N C NNNOO/
N Ho/ FN NO HO N/ O-J ~\YOHNNj NH- " NNN O NON HQ F
NI ncibdoerdd € M HM / I HN I NONNNHONNNCOHO NNN\O OO, /
FF 170 NC-10003/SGcl C N,,. OHN, M NN. OHp, N~/H, NOHOHN /H-
O0OHOOOO / cl cl OHcl M HOHNMN / N.. CHNOHNN, ... N, ... N-/\

P

' (100uM to 0.004pM) in DMSO was added to each reaction in duplicate with the
equivalent concentration of DMSO added to the control uninhibited reaction. Dose
response curves were then obtained by plotting % inhibition versus log;o compound
concentration. [Csg is defined as the concentration of compound achieving 50%

5 inhibition under the assay conditions described.

The EXAMPLES have an ICs5p of < ImM. For example, EXAMPLES 1-20,
22,27, and 30-48 demonstrated efficacy by measuring values of ICsg in the range of
62.8-0.07uM. Examples 21, 23-26, 28, and 29 yielded ICs, 100pM or higher. It is
10 advantageous that the measured ICsp be lower than 100uM. It is still more
advantageous for the ICs to be lower than 50uM. It is even more advantageous for

the ICso to be lower than SpM. It is yet more advantageous for the ICsq to be lower
than 0.5uM.
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WHAT IS CLAIMED IS:
1. A compound of Formula (I):
RS
/
R1' H Y/Z
X
£
R’ P R
X3\X4 H 0O

or a stereoisomer, or a pharmaceutically acceptable salt thereof, wherein:

one of X, X3, X3 and X4 must be N and the others must be C;

R'and R" are each independently, halogen, hydroxy, cyano, Cy4alkyl, C;.
salkoxy, fluoromethyl, difluoromethyl, triflucromethyl, ethenyl, or ethynyl;

R? is Cy.4alkyl, COOR®, COR®, C4alkoxyC.salkyl—, hydroxyC.salkyl—,
cycloalkylCy.salkyl-, arylCy.salkyl—, hetarylCg.4alkyl—, wherein any of the aryl or
hetaryl rings are optionally substituted with 1-2 independent halogen, cyano, C;.
salkyl, Cy4alkoxy, -N(Cy.salkyl)}(Cogalkyl), —SO,C;salkyl, ~SO;N(Cy.4alkyl)(Cy.
salkyD), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl substituents;

Y is Cp.palkyl or -CH(OH)-;

Z is CH,, ~C(O)~, —0—, >N(Cq.salkyl), >N(Cj_¢cycloalkyl), or absent; but
when Y is -CH(OH)~, Z or R’ must be bonded to Y through a carbon-carbon bond,;

R?is hydrogen, ~COOCy.4alkyl, Ci4alkoxy, C;.qalkyl, arylC salkylthio—, ~Cy.
salkylaryl, —Cy.salkythetaryl, —Cy.salkyleycloalkyl or —Cy.4alkylheterocyclyl, wherein
any of the rings is optionally substituted with 1-3 independent halogen, cyano, C;.
salkyl, fluoromethyl, difluoromethyl, trifluoromethyl, —Cy.4alkyINHC(O)O(C/_4alkyl),
~Co.4alkyINR'R?, ~C(O)R?, C4alkoxyCo.4alkyl—, ~COOC4alkyl, —Co.
4alkyINHC(O)R® | ~Cy_4alkylC(O)N(R!),, —C salkoxyC salkoxy, hydroxyCo.salkyl—,
~NHSO,R, —SO,(C .salky!), ~-SO,NR'R'?, 5- to 6-membered heterocyclyl,
phenylCp_alkoxy, or phenylCg.,alkyl substituents, wherein phenyl is optionally
substituted with 1-2 independent halogen, cyano, C).4alkyl, C.4alkoxy, —-N(Cq.

salkyl)}(Cgalkyl), —SO,C .salkyl, ~SON(Cy.salkyl)(Co.salkyl), hydroxy, fluoromethyl,

difluoromethyl or trifluoromethyl substituents, or two bonds on a ring carbon of the
heterocyclyl group optionally can form an oxo ( =0 ) substituent;
or R? is ~-NR*(=CgalkyIR®);
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R* is hydrogen, Cj.;alkyl, —C,.;alkyl-NR'R®, Cy.scycloalkyl optionally
substituted by hydroxyCy.salkyl— further optionally substituted by hydroxy, C;.
2alkoxyCs 4alkyl—, or Cj.,alkyl-S(0),—C, salkyl—;

nis0, 1, or 2;

R’ is hydrogen, hydroxyC;.;alkyl-, C;alkoxyCy.salkyl—, or aryl, hetaryl, or
heterocyclyl;

wherein a heterocyclic nitrogen-containing R’ ring optionally is mono-
substituted on the ring nitrogen with C|.4alkyl, benzyl, benzoyl, C,.4alkyl-C(O)-,
~S0,C4alkyl, —=SO;N(Cy_salkyl)(Cy4alkyl), or C4alkoxycarbonyl aryl(C,.
salkoxy)carbonyl; and wherein the R’ rings are optionally mono-substituted on a ring
carbon with halogen, cyano, Cy.4alkyl-C(O)~, C,.4alkyl-SO;—, Cjaalkyl, Ci4alkoxy,
hydroxy, ~N(Cp.4alkyl)(Cosalkyl), hydroxyCy.salkyl—, or Cy.salkylcarbamoyl—,
provided that no quaternised nitrogen is included; or two bonds on a ring carbon of
the heterocyclyl group optionally can form an oxo { =0 ) substituent;

R® is C\salkyl, aryl, or hetaryl;

R’ and R® are independently Cq.4alkyl, Cs4cycloalkyl, or CO(C,.4alkyl);

R’ is Ciaalkyl, or Cyeeycloalkyl;

R s Cosalkyl, or Csecycloalkyl;

R' and R* are independently Cgalkyl or together with the nitrogen to which
they are attached may form a 4- to 6-membered heterocycle; and

wherein there are no nitrogen-oxygen, nitrogen-nitrogen or nitrogen-halogen
bonds in linking the three components —Y~Z-R? to each other;

provided that the compound is not 2R,48,55-6-cyclohexyl-5-(6’-azaindol-2’-

ylcarbonylamino)-2-(2°-methylpropyl)-gamma-hexanolactone.

2. A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X; is N.

3. A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X is N.
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A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X, is N.

5. A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X, is N.

6. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein R' and R' are each

independently, halogen, cyano or hydrogen.

7. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein one of R' and R! is hydrogen

and the other is a 5-halo or 5-cyano group.

8. A compound according to any one of the preceding claims, or a stereoisomer,

or a pharmaceutically acceptable salt thereof, wherein Y is Cy.oalkyl.

9. A compound according to any one of the preceding claims, wherein Z is
-C(0)~.

10. A compound according to any one of claims 1, 2 or 6 to 9, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein

X318 N;

Y is Co_palkyl; and

Z is —C(O)-.

11. A compound according to any one of the preceding claims, or a stereoisomer,

or a pharmaceutically acceptable salt thereof, wherein Y is a direct bond.
12. A compound according to any one of the preceding claims, or a stereoisomer,

or a pharmaceutically acceptable salt thereof, wherein R? is Coalkyl or arylCo.salkyl-,

wherein the aryl ring is optionally substituted with 1-2 independent halogen, cyano,
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O

N 0
cl \ HO/ N N
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13. A compound according to claim 12, or a stereoisomer, or a pharmaceutically
acceptable salt thereof, wherein R? is benzyl optionally substituted with 1-2 halogen

substituents.

14. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein R? is —Cy_salkylheterocyclyl
optionally substituted with 1-3 independent halogen, cyano, C;.salkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, —CoalkyINHC(0)O(C1.salkyl), —C.salkyINR'R®, —
C(O)R’, C;qatkoxyCoualkyl—, —COOC.qalkyl, —Cg.4alkyINHC(O)R’, —Cy.
1alkyIC(OIN(R ™), ~C;salkoxyC.salkoxy, hydroxyCo.salkyl, -NHSO,R'’, —=SO,(C;.
salkyl), ~SO,NR'R™ 5- to 6-membered heterocyclyl, phenylCy.,alkoxy or phenylCo.
»alkyl substituents, wherein phenyl is optionally substituted with 1-2 independent
halogen, cyano, Cy4alkyl, C.4alkoxy, -N(Cy.qalky])(Cy.salkyl), ~SO,C;.4alkyl, -
SON(Cy.qalkyl }(Cy.salkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl
substituents, or two bonds on a ring carbon of the heterocyclyl group optionally can
form an oxo { =0 ) substituent; or R’ is —NR4(—C0-4alkle5).

15. A compound according to claim 14, wherein R’ is an optionally substituted
nitrogen containing heterocyclyl group, linked to Z via a ring nitrogen atom; or R} is

“NRY(—Cy4alkylR).

16. A compound according to claim 15, wherein R is an optionally substituted 4-

8-membered nitrogen containing heterocyclyl group.
17. A compound according to claim 16, or a stereoisomer, or a pharmaceutically
acceptable salt thereof, wherein R? is pyrrolidin-1-y! or piperidin-1-yl optionally

substituted with hydroxy.

18. A compound according to claim 1 selected from the following:
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or a pharmaceutically acceptable salt thereof.

19. A compound according to claim | selected from the following:
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or a pharmaceutically acceptable salt thereof.

20. A compound according to claim 1 selected from the following:
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NHOHOHOF NC QOI NOH NHO F or a pharmaceutically acceptable
salt thereof. 22. A conposition conprising a conpound according to any one
of ©tagomescl to 21, or a stereoisoner, or a pharmaceutically acceptable salt
thereof; and a pharnmaceutically acceptable carrier. 182 NC 10003/ SG 23. Use
of a compound according to any one of clainms 1 to 21, or a stereoisoner, or
a pharmaceutically acceptable salt thereof, for the prophylactic or

t herapeutic eat nent of erglycem a or ¢ es. 24. Use of a conpound
according t ope pf clai tod2l1, or ?@‘i_g&%ﬁ:s or a

phar maceut i cal Ny “gccéptabl e s t‘héer_ for the preveqt pon of diabetes in
a human denonstratiwg.pre-di abeti é_h\ ai red gl ucose

tol erance. 25. Use ocorrpound acgording to any on clains | to 21, or
a stereoi soner, or a pharnaceutical acceptabl e salt ¥hereof, for the
prophylactic¢c or therapeutic treat ment of hyperchol esterol em a,

hyperi nsul i f hg{ l'i pi déi: ther Bscl er oSl ardi aI i schem a.
26. Useofa@ rdlnN :

stereoi soner, or @ phakwssceut i carl Nz ac@pt abl e salf4 tohekedf..
cardi oprotectant. 27. e use of a co o] e of clains |
to 21, or a stereois r, or a pharmaceytically accept abe salt° thereof, in
the manufacture of a nkdicanment for the kreatnent of a disease or condition
as defined dn.any one of clai 23 to 2 28. Aprocess far the production

of a conpoun fFot,I Ia(I)aco Iabm lcrrpg‘ |r;g\/\a)R3

Cha 1 -
N N N, N/\/\/OH
H 0 H

or a pharmaceutically acceptable salt thereof.

21. A compound according to claim 1 selected from the following:
N\)LNM% cl \)\NMe %H\)\
H
F
N—
Ci \ / l‘ Ie}

or a pharmaceutically acceptable salt thereof.
22. A composition comprising a compound according to any one of claims 1 to

21, or a stereoisomer, or a pharmaceutically acceptable salt thereof; and a

pharmaceutically acceptable carrier.
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RR HY-z RX-X OH + HZN~Y~ R3 X~(X+lr N\ z R zRX. NOXa"XQHp Rz a
X4 H 11 111 1 coupling a pyrrol opyridi ne-2-carboxylic acid of Forrmula (11),
or acysobsected or activated derivative thereof, with an am ne of Formula
(111); or 183 NC-10003/SG b) Co C4alkylR5 OHNR4 R HY H Co C4alkylR5 R X
RN<O XZXxXN "20+NRXzCJI'l R X3° X4 - NOR4 XaaX4 HO Rz H

o2 L SATPOUIIS BN ek OELS e B i PLaL 3 i,

prot ect ed cmae;mmme@baﬂgram@taw‘esaltttha*eebfor thprophyladtid & thapaiiticand R3 is
-CO2H, with an amne of Fornula ( or ¢c) O tXHO~f RB R X -CO2H ~. ~.
Xx N~R3 r'tesaimeqt of hyperglycenyia ogd 5@52 e XI X for conpounds of Formula (I11)
wherein R is H Y is Co alkyl, Zis -C(O- and R3 is -Coal kylaryl or

- Coal kyl hetaryl coupling of a conpound of Fornmula (XX) with a conpound of
Formul a (1124, undése cﬁ“raa:nd@bdnd:wpfdimgtmnydinbiocﬁnhimm & YB oa acangosomtkerpf

Zgir gu | gr ( fj(;o%ga ph];é)r}lzltcgl\ftl?gllg acceprnf)\{e salt tLerE:Qfe fokret{le pregér%uo% c;frghgbgtees?rrl gsence of

human demonstrating pre-diabetic hyperglycemia or impaired glucose tolerance.

25.  Use of a compound according to any one of claims 1 to 21, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, for the prophylactic or therapeutic
treatment of hypercholesterolemia, hyperinsulinemia, hyperlipidemia, atherosclerosis

or myocardial ischemia.

26.  Use of a compound according to any one of claims 1 to 21, or a stereoisomer,

or a pharmaceutically acceptable salt thereof, as a cardioprotectant.

27.  The use of a compound according to any one of claims 1 to 21, ora
stereoisomer, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for the treatment of a disease or condition as defined in any one of claims

23 to 26.

28. A process for the production of a compound of Formula (I} according to claim

1, comprising:

a)
3
Y A
R1' H —Z
b I NN SR
X .o
X3X H R2 3)(4 ﬁ 0]

1 m 1

coupling a pyrrolopyridine-2-carboxylic acid of Formula (I}, or a protected or

activated derivative thereof, with an amine of Formula (III); or
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0Cl-c4 alkyl 11 X Halkyl RHX2 N R-=\ C2H + 1XkXirk 2 0 X34 HRz O
RX3Xg NORH Il XI (H R HY-\' N XkXi,~2 O RX3x NOR1 for
compounagscof Formula (1) wherein Zis C=O and R3 is O Aal koxy, coupling a
conmpound of Forrmula (I1), or a protected or activated derivative thereof,
and a conpound of Fornula (XI1); or 184 NC- 10003/ SG e) for conpounds of
Formula (1) V\/nerﬁhn Zis absent and R3 is -CO2H, ester hydrolysis of
conmpounds of Fornula (1) where Zis C=0 and R3 is a Cl-4al koxy group. 29. A

conpound according sel ected from C,-C,alkylR®
5-Chl oro-1 Hpyrrol o] 3, 2- b] pyy i di ne- 2-car boxylic acid, N~g*
5- Brono-| Hpyrrol of 3, 2-bj ridi ne-2-carboxylic acid; Y‘<

5-Cyano-If-p j’(0| of 3, ] PV i diHe- CrCakidxyl i ¢ xd; 'K'j o)
| H- Pyrrol o] 2 Py di -2 c’arb&f ylic acid; R}? _<R?-
6Ch|oroIH-|E§yr( o[ & 2- c]pyrldlﬁeZCarboxyllc 2] 0

6- Cyano- | H-pyrrol o[ 3, 2- c] pyri di ne- 2- carboxylic aC|d

5-Chl oro- 1 Hpyrrol q[ 2, 3-c] pyri di ne-IZ- carboxylic aci d 1

5-Brono- | H pyrrol of 2, 3-c] pyri di ne- 2- car boxyl i ¢ aci d;

5- Et hyny| - Ifef gynposhdd of Boroiuyl) whereinZ ese®H0 xpd RE 153:6NH4(—C0 salkyIRY),

5- Cyano-| H pyr.rol o rbo lic
5- &ét hyl -1 Hg %fz@ﬂ?l%]aquqﬁﬁg%@ (@a‘]}r §;Fe|c 696 iaahvated derivative

5- Chl oro-1 'fhé}&ﬁff %%%Z‘lsbdb@é’ﬁt'a%@té 132-@@ 0@@(111 hr?alﬁﬁieQJfF%Bqula (IV); or
6- Cyano- | H-pyrrol)o[z 3-bj pyri di ne- 2-carboxyl i c acid

.
X v HO, O,
H,N + X4 H S 3X, l-’\-ll 0 I

XX II XIX

for compounds of Formula (I11) wherein R” is H, Y is Cg alkyl, Z is -C(O)- and
Ris -Coalkylary! or -Coalkylhetaryl coupling of a compound of Formula (XX) with a
compound of Formula (I[} under standard coupling conditions to give a compound of
Formula (XIX), followed by removal of the ketal group in the presence of acid; or

d)
OC,-C, alkyl
H Y
X, oc -C, alkyl ‘<
x>‘jj§—con—u+ ] — xxxp_(\ﬂ o
R o R%. A © R
H

1 Xl I

|

. j<OH
xX Ir;:?ﬁ( “(

I
for compounds of Formula (I) wherein Z is C=0 and R’ is C,4alkoxy,
coupling a compound of Formula (II), or a protected or activated derivative thereof,

and a compound of Formula (XII); or
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or a Cl.4al kyl ester of any one thereof. 30. A conpound of formula (X X):
RLHOO XXX NXR3 121 RX4~H "O XIX wherein RlL, Rl', X1, X2, X3,
ang-%dzase as defined in claiml and R3 is -Coal kyl aryl or-Coal kyl hetaryl .
31. 4(S)-(4-Fluorobenzyl)oxazolidine-2,5-dione. 185

e) for compounds of Formula (I) wherein Z is absent and R? is -CO,H, ester
hydrolysis of compounds of Formula (1) where Z is C=0 and R’ is a Ci-salkoxy

group.

29. A compound according selected from:
5-Chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid;
5-Bromo-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid,
5-Cyano-1 H-pyrrolo|3,2-b]|pyridine-2-carboxylic acid;
1H-Pyrrolo[3,2-c]pyridine-2-carboxylic acid,
6-Chloro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid;
6-Cyano-1H-pyrrolo[3,2-¢c]pyridine-2-carboxylic acid;
5-Chloro-1 H-pyrrolo[2,3-¢]pyridine-2-carboxylic acid;
5-Bromo-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Ethynyl-1 H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Methyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Chloro-1 H-pyrrolo[2,3-b]pyridine-2-carboxylic acid; and
6-Cyano-1 H-pyrrolo[2,3-b]pyridine-2-carboxylic acid.

or a Cy4alkyl ester of any one thereof.

30. A compound of formula (XIX):
'S

R H OO,
R1X>XWN\%R
7':;‘)(: {_\11 o)

XiX

wherein R!, RY, X, X, X3, and X4 are as defined in claim 1 and Ris

—~Coalkylaryl or —Cpalkylhetaryl.

31.  4(S)-(4-Fluorobenzyl)oxazolidine-2,5-dione.
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