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2, t is an integer rRhed 0to 6 q R rgnging from?2
to 6. Preferred conmpounds % e se of formula eiajR" IS

-(CHz), (C6-C, aryl) or 35 -(CH2),N5-10 nenbered hetetocycINT), whereint is
an integer ranging fromO to 6 wherein said R' groups 2re optionally
substituted by 1 to 5 RS groups. Specfic preferred R' groups include phenyl
or pyridyl, wher enthtophanhapédinglly aceegtapiesaithand bydeatespghereafiavhereisubsti t uted by 1
to 5 Rs groups. Q,Q,@fn,prsqﬁg,ré@d conpounds include those of fornula 1
wherein X is CH_,Oh r o] ds include those of fornula 1
wherein R2 is ph&ﬁ”%‘pﬁeaﬁ\ﬂ ﬁ&tﬁg gg@'fyr't uted by 1 to 5 R5 substituents,

or Rz i25a groupR3fis Ca@faont pub-a3 metereliiveteROREc, Whe@| @itidROgroups a\@o.suoaauyz 5
Rs N\ N/ Xg[,bsf]m@g by140531Rs~§,b§,t\nglBg8/01691 wherein Xz is -S or -N(Rs)-

X is Nor CH ashed resents an optional double
ot Ana t e ab 9 Ros BreREHertl saemion® 0GR oo G Go iy Dansran saic s

subst i t ut edobt;onéllybubsﬁtutiﬁbwkrsstgreunss and' the RZ groups of fornulas 4 and
6 are optionallygshs g&ohﬂwl to 3 RS substituents. Specifically
preferr%g conmpounds . |n,,clu e those wherein RZ is a group of formula 3 above
wher ei n2ai d gr 08BN Rogk i BreAeNgendly HEsiedted: &amp rale. t‘iXa’?? RBitre dflupromethoxy.
Specific errmdommamn efidd, he(qués@(m)on‘iv@ﬁ(omﬂ i0GI0)aR?, tNRECIOIR' 0\GI(QINRER’,
conpounds: 1Qgr s _ 8 67 0 _ "

(3~ Et hynyi - phen OR SO %R . Cr:Ce alkyl,. (%ngj?(CHz) NRR! ~—i(CEH2?.§)(CHrﬁqOR (CH%0R®,
(3-Et hynyl - (% Rt AR e Ao e B a0 B pFive @S MG ne
, Benzo(b]t m@phrvm 5‘(@""2‘)c0&W)]@35°16t laryeno((GHzaoct}m)amodl Merhbyred - Higtenstyciic), 1

H 1 ndolyx5-y, Y (1
H- | ndol ~B- yi E(b I- hi erﬁﬁ(g}é&y}gzg cﬁ-ﬁﬁﬂﬁﬁ {%JF% rﬁem RRICh RGN R,
(6- Phenyl - t (C2'lz V(PR d iRz ‘%QL%QF':)&R 1i9*r'z):ﬁﬁéﬁ9t)93(9#9nr§s alkyl),
(5-Phenyl -1 H pyrazol - 3 yI) (6-phenyl -t hi eno(3, 2-d] pyri m di n-4-yl)-am ne,
(5-Phenyl -1 Hpyrazol -3-yl)-thieno[3, 2-d] pyrimdin-4-yl-amne; (1

H 1 ndol -5-yl)-thieno[ 3, 2-d] pyri m di n-4-yl -am ne;

N- ( 5- Phenyl ) - 1- (6- phenyl -t hi eno[ 3, 2-d] pyrim din-4-yl)-1

H (1, 2,4]triazol e-3, 5-di am ne;

3-[ 3- Phenyl - 5- (6- phenyl -t hi eno[ 3, 2-d] pyri m di n-4-yl am no) - pyrazol -1-yl]-pro

|ng fromO to



. onam de,

"1 0 MAY 2002 WO 99/24440 -5 PCT/|B98/01691 5 1 AY 2002

4- Met hyl - N-[ 4- ( 6- phenyl -t hi eno[ 3, 2- d] pynm~-dm 4-yl am no) - phenqu benzenesul f
N- Phenyl - wf’6”ﬁ|’|‘é‘ﬂyl t hi eno[ 3, 2-d] pyri mi di n-4-yl) - benzene- 1, Hc'mmrralmr}g’l
(6-Phenyl -t hi eno[ 3. 2-d] pynm di n-4-yl)-(2H pygiazol 3-yl)-anmore, (1
H 1 ndazol - 6-yl ) - (6-phenyl -t hi eno[ 3, 2-d] pynm di n-4-yl ) -anore, N,
N- D~net hyl - N - (6- phenyl -t hi eno[ 3, 2-d] pynm di n-4-yl ) -benzene-1, 4-di am ne; 10
(2,3-Dinethyl -1 Hindol-5-yl)-(6-phenyl-thieno[3, 2-d] pyrim din-4-yl)-anore;
N- Bt hyl - Ng- (6(ovhmwkcﬁ51 en@cﬁqc&r g(ng;“ gyl anfl yé}cﬁzz(szmﬂ%énbférﬂ RSk REyciic),

[4-(1 H dI |eno nm di n- 3?/ ’E)enl nmet hanone: g
H- I ndol - 5-yl )Wheemp' L am‘e&eﬁraéﬁ@pémm t ISRTHnISosr- Pgingy to 6, q is an integer
(5- Fur an- 2- yIrar@ng‘wnazab-aSmel XEHBH- @anod [-EH2r-dheetres rof menfotbgynhgaaﬁgnmpsbﬁuonany

E-EI‘ ?2?[0% (2)r g] d:'fﬂéoﬁ_ pbbrog?g g%QP{:flg'bgn% Jﬁlfcl)frg"t %9’5({?%@ eﬁoﬁ&een@%%‘aﬁ and the
(2H Pyr azol - ky'r 9ryltqﬂdé\qgﬁr@ygmda]rwp§ the WIQQDS‘;‘B -Raﬁf°HBS are optionally su){)stltuted by 1 to
Thi eno[ 3,13- d]3pyupstitcknts Adydeneémpséreétyd frérhi-nalol ayamb- {ﬂtrqlta.ﬂmmmmw 4az{dé- {C(O)R®,

o (- chi o o SR80 TR, (HABIIy RO | PRANR EWZSNR‘?FB SGte

[ 6- (4- Fl uor o- (@*rb)t(?b P4¢3W'hn6{["ts)r(§ 19]qufﬁdd1€FFfQP¥9'F] -((GHz)aCMCH 904/ HEHA@R e
(1 HIndol - metelrttHan frnte@ehaﬁ\guagfydm b b el Bs 3n Mlagumahglhgifren ¥t 6:am ne;

2- [ 3-(4- Chl or o- phenyl k5 (i enol 3. KrefllyPydidciadindhy 41 38, 2 Ry PYERS R, Y et

hanol ; ( 1
H- I ndol - B5y| HOHeK(EA0t membered deterdeyelicl hiHaQ(GH @R [ 2-(CRIPRT nirein 4- 191 4n am
ine; 25 mteger ran fmg from 0 to 6 and q s an mteger ran%mg from 2 to 6, and the alkyl aryl and

g’réll’_i-el nd0| 5 ¥\e erclcych moretres of %he {orengg }&b groulpgr%r btrongkpg{:gstltuteé gy 1 tgg a

H | ndol 5 y| ubsbtuets nndapengengn geikcted from ofa®, Zyaljop yitionirdiuprometpll] -aadd. n€(O)R’,

|[-E| ﬁ, golcm O;F)é(d)bﬁm cBBRY! )-otthoRe[ INRCCIDIR?, | IE@)IR®KR'Y | INRTR™, C\-Cs alkyl,

[5- ( 4- Ve Roxy PG e 308 fEHE0 regmaered fetersyeicl (GNP HPRRY: A0 HCHAORE,
4- [ 5- ( Thi enom@etnd] ipyani integerrrarging taath A3% 6 landl-qig ran zntkged rgndingbieam &ito 6a eitil the
et hyl ester o5}fo that where R® and R’ are both attached to the same nitrogen, then R® and R” are not

(5- Met hyl - 2H-p raz t hi enol 3 ri mdi n~-yl-am ne;

5- ( 6- Phenyl - 93”2“1%'{5’999? Qf%’&%ﬁﬁl?ﬁ?eﬁ H i ndoI e-2-carboxylic acid
ethyl ester; (6 B@razln)fRirranndbpphd@m seleftéd Zooh| Py ICirChed Rlityld ~-(ZHpI(C&Cro aryl), and
H-i ndol - %yl Lo 5‘?0 member heterocychcf wheremtls an mte?er rangm? from 0 to 6;

Thi eno[ 3, 2-d] pyri m | n yIraz nor e;
[ 5- (3- Chl or o- pheny®? '}5‘53 édﬂde%enge Yf?‘ﬁ"fﬁ%é’f’g' a'lﬁ’]%gf#‘a}@dl n-4-yl -am ne; 35
[ 6-(4- Ethyl - phenyla“sm SR} Bik-~-GIQNRTRT -GIONCE-GAb dryll, HCH2MAEO0-aB)y b) CGhigh(5et0

4-[4-(1 H | noplrinared! ity )r-!'ct) m/r?ePé?r[ %%d&h@g@: réfgh rfm% yhd & RGREGH Sai@RMGrdlRE Y|
ester, 4-[5- (Th| enoJ 3, Zegﬂoﬁﬁ” m di n- i/ am,no) - pyrazol 3-yl]-benzoic

acid: (1 H- I thsrthan 5y are iyéﬂl?’?é'rfteﬂb!/ IR SHPE 394 pyri mi di n- 4-yl ) - ani ne;

E 51( |2+ IChlc?OIr 05phen3R b rsZI-IH—(p,yagaalkyl ~GO)Ch-Ci lalkexyh [-S(DCilGryalkytli BOHCHNCse0N aml), 140
nao rl 9

M i ndol - 5oy cdﬁém LeP dichiere &a&;\%?gin Hot@roEcby! é@HSUgcﬁaédz iaweﬁ».oh )

0 MAY 2002 V\ﬁ @?/"Zﬁlﬁb'" 1R @P 6:5{:1 Ir{tgge( a?r ing from O to 6 and q is an integer

H- | ndol - 5- y| asnging-flolri 2tocd. 3, 2- d] pynmi di n- 6-yl ] - phenyl } - met hanol ;

I[-El I(’1§O|4 5D' ;?; hoxyﬁ?&@% orhduRBLhdude tHARYR Trilta%r wheréih R is {CH,)(Ce-Cro aryl) or

[ 6- (4- D~rAdt hché‘?ﬁvfé 19@41999)’3‘{ PRIAGYEYR). heTEH HiRiea fAtegey ranging from O to 6, wherein said

H ndol - 5-yl ) reh@rbeps 4ré optibnally substituted by 1 to 5 R° groups. Specnﬁc preferred R'' groups include

ool -5 y1 a %“%t OB idefy Y B8 g o Ry 1 S R gl 1

et hyl) - ami de, 1 cher preferred compounds include those of formula 1 wherein X' is CH.

nd(()?L a Iyl ) - I[65(4I t(ﬂﬁéé’ éf@ﬁ?@[ &mbh p&sanam&e ttuéﬁe%(ﬂ{n%ulaﬂdmmfélh ma;qy f“ ) fion@#jl ne
: ndo 0X ie pynm di n- 4-yl | - am ne;
4-[4-( 1 | At ”@&V&%‘?ﬁg‘;s‘{bﬁwé‘d‘gﬁ[ %’q‘}zé %ﬁwfﬂ‘mﬁﬂm@gyu phenol :

[ 6- (5- D et hoxynet hyl -t hi ophen-2-yl)-thieno[ 3, 2-d] pynmdin-4-yl]-( 1

Hindol -5-yl)-am ne; 15 4-(1

H- I ndol - 5-yl am no) -t hi eno[ 3, 2-d] pyri m dme- 6- car boxyl i ¢ acid
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I(-|—2;rd|vg} [135”_ R Il} S(2-1 4{% H Indo 50 P/IﬁgmnnP) ﬁhl_en?[g ,2- b]rgmjl?l-z-yl] pherr\1y|} methﬂlon B
t hi eno[ 3, %_ b] pyndl 2K quar)yl- fﬁnﬂlé 2-d]pynm|d|n-P <ylamino)-b nzothxazole -thlol y

[ 2- (4- D meshyl am noq®{7ay H-Ipded-B5ylajmriohthemo[32-Bpyol py2-yicbenzylaryihd}-butaniedihy | -
H ndol - 5-yl ) anorey 25 . . "
1- [ 5- (2- Pyri di n- 2- {;ll-{gi (1é-ln|8[1%1 siflagimo) ttHen 372_ y)Fyrldm 2- 3/!] Eenéyl}-N medhyl eha ? i_ -
et hanone, (2, 92MMydr o- 1
H- ndol - 5-yl) | (2- ply(1+d|nao|2rlezx(hlnemblardzylh]amwphdriny]n-tmeod[a,%mylrtﬁmw -dmine;
H Benzot nazol - 5-y - ridin-
5-(2- Phenyl -thi eno%éggﬂfl"hég' y%n-}ﬂ hmng@%ﬁﬁﬁ'ﬁ@ %o#q&ﬁa%n 15} cfp%gh%ze {1
H | ndazol 8-yl ) - (2343-44- Hr(h':'ﬁncvl S-yiamepuhignel B1Wﬁ¢ﬁtﬁ¢vﬂb9n3ylamfn°heronﬂ
(2-Met hyl - 1 Hpyrrsl@h-2%ng! ) - (2- pyri di n-2-yl -t h~enol 3, 2- b] pyri di n-7-yl ) - ami ne;
{ 1 H Benzoim dazo I e am ne;
5-(2-Pyridin-2-yl- 3n'a% ')1§‘(‘ 'ﬂdcg?‘ rl)r(é lﬁemyﬁn'g is gdg’}ﬁ%ﬂg—f”ﬁ#eg '2- car boxylic
aci d di net hyi am de 1I-{-lgdoal-',&-yq)2(2%(2quethqg<y-ethoxy)-phenyl] -thieno[3,2-b]pyndin-7-yl}-amine;
H i ndol - 5-yl ani no) 2I(ill4eﬂ7flﬁl3wlr?dob5-ﬂ¥rhlnd)-tﬁle30[3b]bip%fdlh diyl)-bnylahmindpehps@ino)- 35
N-(3-1mdggol - t}“)(-propyl) -[7-(1
H i ndol - 5-yl ani noof t hi eno[ 3, 2-b] pyri di n-2-yl] ni cohnam de,
N- ( 3- Hydr oxy- pr opy p)(4 G- ([117! IQ@J ﬁg[aﬁty']o)-mneno{a 2-b)pyndin-2-yl}- benzylammo}-z 2-dimethyl-
H-i ndol - 5- y| apiopgn-1-bhi eno[ 3, 2- b] pyri di n-2-yl] rncohnam de;
[ 2- (5- Ammo- pyridin th| -1 -
H i ndol - 5-yl ) -anor é 334 O()1 N—' df (Q' ﬂLﬁ" g&(ﬁxg%tgwn?'x )H(q%[nzy ¥°}'(p éo_pﬁ%%-h%dpi
H-i ndol - 5-yl ami no) (&(Hr(@déﬁﬂm@alﬁ-ﬁryﬁ-ﬁth‘v'ﬁmmoym]‘;m)‘l}'mﬁ"b"hmﬂé i2-blpynidip-7miky 112002
WO 991 24440 - haoll3GNdnwesd/ 01691
(4- Met hoxy- 2- met hy y e hi e 2-dl.pynm dm 4- - am ne,
[ 4- (4- Chl or o- phenobﬁ?‘%ﬁ hz}‘f"]('&t g 'Sﬁ'ém/{h'elnﬁ@grf’g‘fygd' zﬁ&?ﬁmaﬂ?ﬂ%% - am ne;
6- ( 6- Phenyl -t R¢atarfied, 2- d] pyri m dr n- 4- yl anmo)
?‘ Benfﬁ( F] [1,3] ?ﬁaﬂ(@ {721 A= lﬁUdP-B-@lammo)-thlenoﬁ dri(iiyndln--z-yl] benzylammo}-acetamlde
et hyl ammonet hy -
5- Met hyl - 1- [ 4- ( 6- phé%Vr(qf'ﬁi“g"ﬁgV?mﬁ‘°§f’]’Eé7ﬂ ﬁX'QIZaVH?"r?B Y"";Sﬁ'é‘ﬁ'ﬁf‘]pa)ie'ggﬁl%ydr 0
- pyr azol - 35 N-(4-Methoxy-phenyl)-N'-[2-(3-nitro-phenyl)-thieno[3,2-bjpyridin-7-yl]-benzene-1,4-
’ diamine;
(7-Methoxy-1H-indol-5-yl)-(2-phenyl-thieno[3,2-b]pyridin-7-yi)-amine;
(1H-Indol-5-yl)-[2-(4-methylaminomethyl-phenyl)-thieno[3,2-b}pyridin-7-yi}-amine;
N-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl)-benzyl}-ethane-1,2-diamine;
40 {4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-acetic acid methyl
ester,



“10 one,

[4-(4,5-Dichl oro-rnrdazol - 1-yl ) - phenyl ] - (6-phenyl -t hi eno[ 3, 2- &]ﬂpm 39“2 4-y
-1)-anore,

(6- Phenyl - t WOSHBR4#02- d] pynnr drn-4-yl ) - [ 4- (3-tri f | uor onet hyl - pyRETAG84169} ) _
henyl ] - anor e,

[4- (4-Methyl - prperazrn-1-yl)-phenyl ]-(6- phenyl2 t hi eno[ 3, 2-d] pynm dm 4-yl)-a
m ne,

[4- (4-Methyl -pi pendm 1-yl ) - phenyl ]1- (6-phenyl -t hreno[ 3, 2-d] pynmi di n-4-yl) -am
II—F'? ét 32255245( ,? h|P gf.?)’ﬂf&ﬂ cE)Pg ylamlnoly Wernlo{y2%]pyrémyé ﬂ]@nzyl}%wx n-]ethyl -propane-

3- (6- Phenyl - th¥-eésamjn8, 2- d] pyri m di n- 4-yl am no) - benzenesul f onanr de,

(2- Met hyl - benzot hi @Ftpbleﬁow . drieh - Rhﬁl@ﬁ(&ﬁ § r&fp?ﬂﬁhﬁv@yl%ﬁ%ﬂém ddidnime:) - am ne;

E’rgr ngr phol i ne- 4- S‘(l1JH Ind YS -yh)- (2 pyr?c/im 2 )gl thl£n0[3 le]pyndm 7 yl; amlne dipyrimdin-4-yl)-a

[ 3, 5- D net hyl - 4- (t(hHomdubb-yG<2H4A-inospydlinplagettlylamir)-pietwl-phdriyl - Enamo(3, 22b)ordyn i
dm4y|}f00a7rq, 45D|rrethoxy2(1

Htetrazol -5 )) P1e henyl -t hi eno[ 3, 2-d rimdi
5-[ 4- (6- Phenyl thr(é'ﬁtBTd? Q‘yﬁiﬂg riRYTEAFIR-3o/aaHRamey rPé‘ﬁW]]m'S'i@&%%lpﬂ'%"‘Z'M dr on

amine,

e,
1- Et hyl - 5- (6- pheny. r.pdol - 2-on
e, 25 6-(6-Phenyl - 1| Aﬁwédﬁ ri n&dﬁ%’%ﬁz'\fgkﬂgﬁg?%%&E%g%?'gxgggélynz one,
Di benzot hi oprﬁéfﬁ”ﬂﬂﬁ/l (6 phenyl -t hreno[ 3, 2- d] pynmi di n- 4-yl ) -am ne;
(NZ(E Phenvd threnO{-ﬁr[fHd]i -dBIE-glammay-thieho[Bl2-bipyti@ih2}yvi) benz g perrdidide-dicamoric

ur an- y
H benzoi mda acljd éﬁ) (6- phenyl -t hi eno[ 3, 2-d] pynm dm4$/ anore; 30
5- (6- Phenyl - t hi end}-&-MetipyyrtienyiiNr2-46- y'pé.\mbeyné'eﬁz)@ftbfmqﬁ %‘GIP&%D-Z-AIH:Q(Pmmﬁ-tri
| e; (6-Phenyl+ihbmne(3, 2-dj pynm di n-4-yl)-(2-pyridin-4-yl -

i?rennéglzg} ngS: sﬁldlarﬁ';ffoj%ﬁﬁ&éﬁfg‘]%méﬁh}?]RYré’WJ[ )3’) T‘Hf pyrimdin-4-yl)

anm ne: 20 N-(2-Methoxy-phenyi)-N'-(6-phenyl-thieno[3,2- d]pyr|m|d|n-4 yl)-benzene-1,4-diamine,

g g Phenyl -t hi eno( N.gs-Bhdryithighsls B-afpydinbim(adyYd-lofi-BenZentl QxMibmibaeny| ] - am ne;

[ 4- (5- Met hyl - t et r 58 PReWr Y epalR ARy iPEinsH Y re-PiFR8088"s - b 4PREI ni di n-4-y1) -
am ne; 1-[ 3-(6- Phe{d4-Dimetimxy-phenyiiN>{faphiedyirihienod 2-dpwjmigdineryienzene-1,4-
H-tetrazol e- Spdnhifed! ;

4-(4-(6-P I th d 4- h h

3 (3 ety a, 5 ARy et e Aeymnin il o PR R ESrBr 8o 4] pyr i m
i din-4-yl) ardiamine; 40

Benzo[ 1, 2, 3] t hi adr bnédyrm.bnélﬁz@hb%nmiamwyuﬁnq{&o pedARMNE-H Aldliniingt- Y1 ) - ami ne;

L M Al L Ao

(6- (4- Fl uor o- phenyd-[7=(tt H-trslob$-Sia@ng-menoB Arhjpyndini2-yl-but-Hymrdiol. - 5-yI ) - ani ne, and
the phar ngceuti calky.ifdoRsHb- @kﬁn&ﬁ&&-‘byﬁ&%?lﬂﬁé&@z &]ByrH?cﬁn-ﬁ% |RmENg

conmpound The present. i nvent t e conpounds of
The formi as 25" b gmsRyERinghe N Gdhy hiends PG Lo e R o

phar maceut i cadidnyneaccept abl e salts thereof, wherein: 10 wherein X is N or

CH Z is halo anCNZgZM ﬁ,oxﬂﬂegm% ﬁZenél ﬁle%mémjlpygl%ldl C?\ﬁl:&xze&r 1Zd|aEﬂ% 15

are each |ndependentéa/ %{

R-is C-C, aryl TS”‘RWQ;'?HB?%B VHéﬁ B'PQ%VE'PFW’ iﬂﬂfﬁf“@'idl’?"‘s MRS groups’ are
opt <onal | 36 subst i tNH4eBethgxylpHeoylBN'RSttsaphen-Riylthieha[3, ZGIknyhan-:I-yI)sbennde-pgndent |y
sel ected fromddne (O ORS, and C, - CG aI kyI vvherel n sal d aI kyl is optionally
substituted by 1 to 3 R5 R ; 20 each RS is
ndependent |y sel 4Bt BHARGE 4)-CCHEREIRACKS SPYTT s ox

trifluoronethyl, am(sianeny%@m 2-dliyEinioiRBs-ylarGIno 1) HRhdol- :Qnérﬁl)tﬁﬂol NR6C(O R,

-C(O NR6R', “NR6R A _ _

_(CH2) , O( GHz) qOR9 N(z(% ? '"E;ES %é'iil’%%k"r’ qﬁ %gﬁ%wanryn

- (CH2~(5-4 memberNP- H@?@Pbﬂhﬂ’qw ~4-[7 ]PV"‘“" 2yl

- (CHz~Q( CHZ) Hettantige;aryl ), - (CHz~ O(CHz)q(5 10 rrenbered heterocycllc), 25
-C(O (CHzh(5-10 nenbered heterocyclic), -(CHz)~NR (CHz) gNR6R

- (CHZ) ~NR CHZC(O NRBR . - (CHZ) ~NR ( CH2) gNRsC( O R,

-(CH2) ~NR (CHZ) , O CH2) qORs, -(CHZ)~NR (CH~)qS(O ~(C, -C6 al kyl).

- (CHZ) ~NR (CH2) , R6, -S02(CHZ), (C6-C~ aryl), and -SQz(CHZ), (5-10 nenbered
heterocyclic), wherein j is an integer ranging fromO to 2, t is an integer
ranging fromO to 6, g is an integer ranging from2 to 6, the -(CHz)g- and
-(CHz)t- noieties of the foregoing RS groups optionally 30 include a

o o~



PCT/ 1B98/ 01691 5 each R6 and R is independently selected fromH C -C
al kyl, -(CHZ~(C-C, aryl). -(CHz), (5-10 nmembered heterocyclic),{( MAY 2002
- -(CHZ), (CHZ) QOR9, and -(CHz),OR9, wherein t is an integer ranging fr
to 6 and g is an integer ranging from2 to 6, and the al kyl,

het erocycl i V8?24 %s of the foregoing R6 and R groups are ﬁ%ﬂ@?ﬁt‘”
substituted by 1 to 3 substituents independently selected from hal o, cyano,
vitro) trifluoromethyl, azido. -C(OR, 10 -C(OOR, -COQOK, -0C(OOR,
-NROC(OR, -C(ONROR, -NROR, C,-C6 alkyl, -(CHz),(C6-C, aryl),
-(CHz), (5-10 nenbered het erocycllc) - (CHzZhQ( CHZ) qOR9, and - (CHz), OR9,

wherein t s an in i ng
from2 to 6, with ﬁg?‘{'fjor\?l sor}?’ﬁ t‘ﬂgfﬂ'g%‘% o[gagulp&ré 3[?8%%'%9"}05%%% to the
sanme nit r ogenpPemEn1R- P&‘Pﬂﬂnﬂ'ﬂlare not both bonded to the nitrogen directly
t?ac_ié)gh( :éncoxygen (ﬂkﬁlrﬁatcélylﬁzl(s-{[gmligﬁ&ﬂﬁ%ﬂéré%n ﬁ-ﬂ% &ﬁ?l&dlnf)]trﬁﬁfh)h}rv%rﬁnylp ?l kyl,
-1 , (G C, menber ed heterocyclic ereint is
an i nteger raﬁ’b%ﬂ@zfﬁ@fﬂd@ g@z%h"%ach RO and R is independently sel ected
fromH and C, -C6 aRR§H4-{4HT7-(11-Indol-Eylanppohthiege(3.2-bipy@indRgiRbenzylanOpl-aay!C,

aryl), -(Gbiz) phérazifei- yﬂfa‘t’ﬂa}lol or -(CH-), (5-10 nmenbered heterocyclic), wherein

t t f 0 oth th

L o bt onal 1y T peRr s e Bt by g et SRS R S
groups, and, Rogan-2-otd, C -C alkyl, -C(O(C, -C al koxy)) -S(O~(C,-C6 al kyl),
- SQZ( CHZ) (C6 C 355(11 7&1#-1%-)3*&91 r@)—%n@ﬁ ﬁ-b rﬁ%l}-tﬁeﬁzﬂ@n H@fﬂéﬁfaﬁq-ol

heterocyclic), - ﬂ" 'ﬁ’ L an | nt eger
rangi ng from O to 3124444474 'f’}‘?f"éij\ﬂ?m S)n'Be PM‘U‘ ?(3']8 rgﬁlhpuaerpgn AN

i nt eger rangi aodyj-etaddlt o 6. 25 The above internmedi ates of fornulas 25 and
26 may be used to IR

i nvention also rel g{'-g@g{"gs %ﬁé-{@?ga\ﬁgeéutl céa}{l‘}n%@yr@gg%)ﬁ épr'%h?) ﬁeﬂy'}-%gwfsezaglﬁgm of
a hyperprolif&Y4APedi sorder in a manmal which conprises a therapeutically

ef fective anount ob-[@-Hyargpgethg)-(F-{4F[04 THHNEOIB-yamith)-tencfs, phlpyridedyll-i cal | y
acceptabl e sa and a 30 pharmaceutically acceptable
carrier. In oh%nzgé%méﬁér@h@ Et"n'ﬁ(g]%mallﬂjalr maceuti cal conposition is for the
treat ment 28f canceN-@u¥mnegthy-NHA- [7 (YhigdolSryipararthianal3;2-blpiridicertbegadt ri ¢,

pancreatic, bewastq2laaadne; neck, renal, Kkidney, ovarlan prostate

enbod nent. SS?SDBES%Q&MFCJ*‘ U L L

noncancer ous BP#@proliferative disorder such as beni gn hyper pl asi a of the
skin (e.g., psori asHa)7-p1H-AboH5 ylrhifd)ehi€so[32-b)pirsn-B1)- wmﬁmm-hwamﬁeopy

Lreal mont 261 pancr Canelreshay Rt GranRaR AN s SR bbflns -

gl oner ul oneph?™88 and di abet es-i nduced renal disease) in a manmmal which
conprises a ther ap@Phehgkthignel$ b eifpytimidinady ) {3t{(3ajyradolcioypRpfiamiab)-thethyili Hindol.OT
2, or a phar ”?ﬁl?- Ukl %al |y acceptable salt or hydrate thereof, and a

phart naceutica A acceptable carrier. 1 0 MAY 2002 WO 99/ 24440 19
Pcrns9si 0>l 69> 5 {fbred- F’h@mlhﬁ‘leb?[:*ét%”’f“&"'a‘! ¥aming)- Ui-hreldrieetiilaminol-acetic  acid
conposi ti ao f methyilestepr evention of bl astocyte inplantation in a mammal which

(230 mposes a ther apegﬁfgt‘@ lPIhxt&y? hle[%gglztﬁ%ﬁ' ch’frml-yl%)(mng)-ﬁ?—iﬁgﬁlwﬂmgtpyl];arrgrqé-e%a]ﬁolo '

or a pharnaceuti TNEreo
phar maceutical |y a%tf‘éﬁt'@ﬂ\ﬂ@hx':aﬁr'@d@f'5'ﬂﬁ@'Whﬂ/‘@ﬁ?[ﬁérb]m{r'@@rz'r&’&'bmmbmt'@}ﬁhaml.

phar maceuti cal conpesintibiGyif[e:e-fetdky-pyidin-3) RSO, 2-BjpFidaA7-ifarhife;

{hor apett | cal 1y ef RaRHTEGE5 A P ERa R Sy FPURIR T Tty o
phar maceudbcal | y abid:preeteNsEHT-(GmethyldiHundol-Stylaming)-thienald 22blpwidin2alideciydal | y
accept abl e capropsie-1,3-Biamite; €nbodi ment, said pharnmaceutical conposition is

f t ti di i Sti f t

angi ogenesi ) chr oRTE ¥l l@m&?@*@vvawﬁ 4 de Bl BaoR reAe ey PR ¢ s,
at heroscl erosi s, s{@-Metbylisninareathyt-tid4indakS-1i5{6rbenyi-thising[3, 2edlpysimidin-4rylitamine;
scl eroderma, di abef w:@é—ﬁhﬁ)(trilmEi&Isl-yﬂQ@%hSMl-thﬁﬁ&[s asawﬁrhmmastyumﬁn@t unty,

-rel at | t ;|
o com 2 ovar Z%ﬁ PGy et STB R  nghb D BB and

epi dernmoi d cancer. The invention also relates to a nethod of treating a
hyperprol rferative disorder in a manmal which conprises adm nistering to
said mammal a therapeutically effective anount of the 20 conpound of
formula 1 or 2, or a pharmaceutically acceptable salt or hydrate thereof.
I n one enbodi ment, said nethod relates to the treatnent of cancer such as
brain, squanous cell, bladder, gastric, pancreatic, breast, head, neck,
oesophageal prostate, colorectal Iung, renal, ki dney, ovari an,

o o e o P T o oy ) . o,y



PCT/ 1B98/ 01691 5 enbodi nent, said nethod is for treating a di sease sel ected
fromthe group consisting of tunor angi ogenesis, chronic i nflfmtégry

-di sease such as rheumatoid arthritis, atherosclerosis, skin d S @gch
as psoriasis, excema. and scl eroderma, diabetes, diabetic rebnopathy,
retinopat hy wh optqamt urity, age-rel ated macul ar degenerati on) RETEBYSI0069,
glioma, nelanoma, Kaposi's sarconma and ovarian) breast, |ung, pancreatic,
prostate, colon and epidernoid cancer 10 Pati-eats that can be treated with
t he conpounds of forrmulas 1 and 2, and the pharmaceutically acceptable
salts and hydrates of said conpounds, according to the nmethods of this

i nvention include, for exanple, patients that have been di agnosed as havi ng
psori asi s, 5BPH, | usgvetayidd4-(6-preng-tuencti2-d)ppamidin-datanonod-pheret)s 1. Sdhydroc@yrazelk 3-
cancer of thehead and neck, cutaneous or intraocular melanona, uterine
cancer, ovarian cancer, rectal cancer, cancer of the 15 anal region

stomach cancer, col@Methyireazothigzalbyb- @%ﬂ?&\@ﬁ'}@%“elavfwaﬁ”e*‘wﬁmge (e g,
uterine sarconmas, Qéd(26Hyuporg-etyl){3-[742-mefhiyieih-hud-Esyjandre)-thieramit2-blpyridine2-yi)-
endonetrium Sg'fﬁg%"“ﬁgﬁp%ﬂmﬁm&%%" carci noma of the vagina or carcinona

of the vul va) ease, cahcer of the esophagus, cancer of the
omal | i nt 8t ne,  carerGoHetyid oy BRDoK eneka2(RPYSIN 2 HeEstemgtol pisgane.

thyroi d, paratil3wigi d or adrenal gl ands), sarcomas of soft tissues, cancer

U e

bl adder, cancédr-d t he ki dney or ureter (e.~C ., renal cell carcinoms,
carci noma of the rartaimpezwan)yl-mr.naaes)ﬂbramsmeﬁo[s D&)pyedit-R31]-bBAyMMIND)-SosHE M

e.(~C. rlmarry %N%_of%rrphona spinal axis tunors, brain stemgliomas or
p|tU|tary AdeREHRY 5' e term"hal 0", as used herei n, unless-otherw se

i ndi cat ed) neans f INd@rAmine-Rihgi-N'-{41)¢ (ﬂmetﬁﬂ-1dr'nCMréﬁ'?mmoéfheﬁnpﬁc?-mmﬂdmt}rxﬂups
are fluoro, cBbitMemare-PpEminelne term"alkyl") as used herein, unless

aving o1 ;.”S'hf " e?é?@f’o{ﬂﬁ%ﬁ?ﬂ“r e R T

include an opethgainorethbwti- car bon doubl e or triple bond Wnere sal d aI kyl
group comppi ses at slgaAt2-¥RyISRLRINSHaRiF)-thlehof3 2- W@ﬁ&tmﬂb@niy&mnop.gropsw Ic
noieties at le st three carbon atons are 30 required in said group.
The term "al k8xy", as used herein, unless otherwise indicated, |ncI udes

O al kyl groups Wneﬂe{i41{17-rthtwl-‘1Hi-ladoaé-yueﬂriohmnaﬂa@myrldihé-vﬂléaemw}-@whdlne-as
used herein, Wabesfic Midshigbse indicated, includes an organi c radi cal
derived from an aro ti ¢ hydrocarbon by renpval ne.h en, such as
phenyl or napht hyl 2-(833h& “ﬂ%’f‘yﬁﬂh‘ﬂ’df %@H’B@'@'&"‘Hggtg '&%¥'V@’ ngylamigolr 3
menber ed h?ételetb\omkmahpl as used herein, unless otherw se indicated,

i ncludes aromatic antheltPady @muhg 1b«am.@%ﬁﬁdoszu&rne[gJ@%}ﬁﬁaﬁ@ntb@azy%ﬁuﬁos)
four heteroatons each sélected from QO N, wherein ‘each heterocyclic
group has froff8™0 or 5-13 atoms mits r| ng system The heterocyclic groups
i ncl ude benzo- f used-Methg-Ny&{7e@Bnetyl 1 -indgl-SylartieojshisndiS2-blpytidie2-yi-bénzghe or
two oxo (=0) lgmaﬁghgsdlawﬁ@ as pyrrol i di n-2-ane. 40 An exanple of a 5

menber ed terocyclic le of a 10 nenbered

het erocycl®Pc gr oup(?'%"%’m Rl ﬁ%%““’“&’ﬁﬁ“’éﬁh'@f’%m@y T3 V"l%’“'ﬁ%nber ed

het erocycl i ¢ gr oup N-@&-[-(2-Méthyl- Mﬁfdcﬁ@%rﬂtﬂd})ﬂﬁéﬂo%ﬂﬁyndl@-ﬂ oy HeBRe-d 2691 5
car bazol e grougm"@(anpl es of non aromatic heterocyclic groups are
pyrrolidinyl, plpendlno i no, thionorpholino and piperazinyl

Exanpl es of ar orratl%M‘F&Vb?"b‘Wﬁ'T&ﬂ) (ﬁﬂﬁﬁﬁg‘pﬁ?@"‘ﬂyhﬂl‘mm)rrﬁ?t EOy}-thienof3,2-
pynm di nyl , pyploaddin-glyl)-atmirezol yl, pyrazinyl, tetrazolyl, furyl, thienyl,

i soxazol ylagand t hi I ZENE

| ncl ude be3r512| m dangZ'Q Ewngthﬁ .;;P[?}(E eﬁWg{nkg-M a 59%1@\]'?17 oﬁglfm%zﬂlhﬁbe% rase
" phar maceut i c&BYe- é@c"éﬁi’f"&%l e sat t(s) as used herein, unless otherw se

i ndi cated, incl ude9-{sq‘f-tﬁmehylaei-nddwmmnm;;Mng[Bthmyndmzeyn benagylainopb@ssnol; i N

t he corrpounds of f ¥ o 1NE- | t

are basi o i nat ur & WABEILOBAC-BredERe GRBREHILY iy fleTe i indPl enbidd

various inor g&iﬁv&d"aﬁdl)@rrym c acids The acids that may be used to prepare

phar maceutsocal | y aqmwbimnasusiﬂ)qd@ {py@dlidma-figmifdmethitiphead] thieols 1P BjgyIidem- Of

15 formulas 1 ar}h are those that formnon-toxic acid addition salts)

i.e., salts coﬁ’t al m%g phar macol ogi cal | y acceptabl e ani ons, such as the

hydrochl ori de, hydrobrom de, hydroiodide, nitrate, sulfate, bisulfate,

phosphate) acid phosphate, isonicotinate, acetate, |lactate, salicylate,

curate, acid citrate, tartrate, pantothenate, bitartrate, ascorbate,

succi nate, nal eate, gennsinate, funmarate, gluconate, glucaronate,

sacchar at e, for mat e, benzoat e, glut amat e, rret hanesul fonat e, 20

.\ o - r a I Y e - o
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5 {6-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyndin-2-yi]-pyndin-3-yl}-methanol;

{6-[7-(2-Methyi-1H-indol-5-ylamino)-thieno{3,2-b])pyndin-2-yi}-pyndin-3-yl}-methanol,

(3-Methylaminomethyl-1H-indol-5-yl)-(6-phenyi-thieno[3,2-d}pyrimidin-4-yl}-amine,

3-[4-(4-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-
butyl)-piperazin-1-yl}-propan-1-ol,

10 2-[4-(4-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-bjpyndin-2-yi]-benzylamino}-

butyl)-piperazin-1-yi}-ethanol,
(2-{4-[(3-Imidazol-1-yi-propylamino)-methyl}-phenyl}-thienof3,2-b}pyndin-7-yl)-(2-methyi-

1H-indol-5-yl)-amine,
1-Imidazol-1-yl-3-{4-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-

15  benzylamino}-propan-2-ol;
2-[(2-Hydroxy-ethyl)-(4-{4-[7-(2-methyl- 1H-indol-5-ylamino)-thieno3,2-b]pyridin-2-yi}-

benzylamino}-butyl)-amino}-ethanol;
N,N-Diethyl-N'-{4-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b)pyridin-2-yl}-benzyl}-
propane-1,3-diamine,;

20 [2-(3-Amino-phenyi)-thieno{3,2-b]pyridin-7-yl]-( 1H-indol-5-yl)-amine;
(2-Methyl-1H-indol-5-yl)-(2-{4-[{(3-morpholin-4-yl-propylamino)-methyl}-phenyl}-

thieno[3,2-b)pyndin-7-yl)-amine,
[2-(4-Dimethylaminomethyl-phenyl)-thieno[3,2-b)pyridin-7-yl]-(2-methyl-1H-indol-5-yl)-
amine;

25 1-[5-(2-Pyridin-2-yl-thieno[3,2-b]jpyndin-7-ylamino)-2, 3-dihydro-indol- 1-yl}-ethanone,
(2,3-Dihydro-1H-indol-5-yl)-(2-pyridin-2-yl-thieno[3,2-b}pyridin-7-yl)-amine;
(1H-Benzotriazol-5-yl)-(2-pyridin-2-yl-thieno[3,2-b]pyridin-7-yl)-amine;
5-(2-Phenyl-thieno[3,2-b]pyridin-7-ylamino)-1H-indole-3-carbaldehyde;

{ 1H-indazol-5-yl)-(2-pyridin-2-yl-thieno[3,2-b]pyridin-7-yl)-amine;

30 (2-Methyl-1H-indol-5-yl)-(2-pyridin-2-yi-thieno[3,2-b]pyridin-7-yi)-amine;
(1H-Benzoimidazol-5-yi}-(2-phenyi-thieno[3,2-b)pyndin-7-yl)-amine;
5-(2-Pyridin-2-yl-thieno[3,2-b}pyridin-7-ylamino)-1H-indole-2-carboxylic acid

dimethylamide;
{54{7-(2-Methyl-1H-indol-5-ylamino)-thieno{3,2-b]pyridin-2-yl]-pyridin-2-yl}-methanol;
35 N-(3-Imidazol-1-yl-propyl}-6-[7-(1H-indo!l-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-
nicotinamide,
N-(3-Hydroxy-propyl)-6-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-
nicotinamide;
[2-(5-Ammo-pyridin-2-yl)-thieno[3,2-blpyridin-7-yi}-(2-methyl-1H-indol-5-yl)}-amine;

40 N-[2-(2-Hydroxy-ethoxy)-ethyl]-6-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b)pyridin-

2-yl}-nicotinamide;
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Descnotion O The Invention The preparation of the conpounds of the present
i nvention | ¥@P¥24d4¢ ated in the fol | owing Schenes 1-3 The comf&UAB/ Y 6% he
present invention are readily prepared accordi ng to synthetic nethods

familiar to those skilled in the art. Scheme-¥-illustrates a general
synt hetic procedure for 10 preparing the conpounds of the present invention
Whil e Schene 1 specifically illustrates the preparation of conpounds of

formula 1, it applies equally to the preparation_of conpounds of fornula 2
The conpouRd of f oftMPROW-2-MathyiRhenH! 'pPQ"V%\'Q'%@P?ﬁ’é‘ﬂ"’&ﬁm)ﬂ)'ﬂ‘ye-be pr epar ed
by one or nore propedlriso-gasoky)pbehyl]«6-phenliitsbeaf3, RApynmitheragtanana |
applications nunbegsg) ) InS4) pYR ]S 970
(publ i shed Jul'y 27,5ﬁ?é’%’?y?‘"%ﬁﬁ%fpg#?’i’%‘ﬁﬁg““*ﬁ”bﬁ ﬁ%ﬂ*ﬁﬁ%ﬁz:\“\?zﬁé' 997) .
In addition, 4-chl éruethyiapeemety-f{Gsphanyitirnpts. 2-dIPyRifiBricIamNg)-PRERAI abl e,
such as from Maybnggsetiyned-Gaghehydthidnd3, 2-Apypimidies-yashinaBptienl])- 0.2-dyerp Y iabd-3-
4-chl or ot q’beng'ge& 2-d] pyridine ~s described below with reference to steps
1-3 of Schenme 2" In step 1 of Schenme 1, the conpound of formula 7 nay be
converted to the ct-@dsPemerrimdarchir)-aranyl®rrheayirenclrhdlpgrmadirg-yheeenei ng

t Ee St1 ar2 t I2 ggdf:g”po%B'lF'héﬂy(tthlghdt[3.itZl-H}#)?ﬁrﬂhnh&%r[&mdriﬁmr%}ﬁetﬁﬁ-pﬂamm X'l)]phérm@ﬂllmrénd
en 1, i bronp- 1, - r upr.0 ne r e i on-.pol ar
sol vent) such as F&'éé’%?ﬁyrjﬁPﬁrgﬂ'ﬁ'q'(ylm%qﬁ'ﬁlShae Y lglr;r'ﬁ?r[%?&ﬁé"%'F'"%byﬁiﬁm'gﬁ8C for
a period of about Ko(4rWetii-ependn-bilepteal-(Girpany-tmenol3Zedipyymidiniyl-pminer ni ng
the m xg ur1fs ]Eo rOlom[i-?dmﬂngjlél%[iﬁgjgm_'tin-4ly|bn§r§c§42>hgrg@-f1HS?EQ&E]SJQNOHI},\I geR
conpound of fornu e couple a_conpoun ormul a ~,
wherein R and Rz §F‘§'Pg§%5 Pﬂg'g%gv' n 6{5?["8??5%"?“33‘9 A8 esence of a
base, such as pyri (R-Methyitenzsthiazblethy!né-roeny2Buenoidvindlpyvdieé-yl)-amaeopt i onal |y
I tn t hehpr esencehof [@wdrmomémlﬂrbﬁwtuh@ﬁy_uﬂspa&y{a{n@a‘%mb;eﬁygmumdﬁy»éaﬂ& nert
at nosphere, such a nitroge s, i olvent, s a C -(

al cohol , ' di net hyf%‘%bﬁ%ﬁwyjﬁ'ag'fﬁhgg) -Virpe}{?%ya):-;ﬁ‘eaylg@fmgwgﬁw(@)z:d]pynm|dm-4-y|)-
N- et hyl pgfr obmatien- 2- one (NMP), chl oroform acetonitrile, THF,

di met hyl sut f oxi de {{3/Bfhetnoky-2- fli-Xa5HR596- naﬂyh.za-&%nyme@[ﬁ-&fpgmd.9.f4-yt>MD or
nore of the foregoing solvents, preferably a mXxture of 't butyl al cohol and

DCE, at a 30 B®@RPerature of fromanbient to reflux tenperature, preferably
80-125C, for a per b4 &Phembiemendd3,2-djpynmidin-4-ylamino)-phenyl}-oxazolidine-2,4-dione,

1-Ethyl-5-(6-phenyl-thieno[3,2-d]pynmidin-4-ylamino}-1,3-dihydro-indol-2-one,

25 6-(6-Phenyi-thienof3,2-d]pyrimidin-4-ylamino)-3H-benzooxazoi-2-one;
Dibenzothiophen-4-yl-(6-phenyi-thieno[3,2-d]pynmidin-4-yl)-amine;
N-(6-Phenyl-thieno[3,2-d]pynmidin-4-yi)-N'-p-tolyl-benzene-1,2-diamine;
(2-Furan-2-yi-1-methyl-1H-benzoimidazol-5-yl)-(6-phenyl-thieno[3,2-d)pyrimidin-4-yl)-

amine;

30 5-(6-Phenyl-thieno|3,2-d}pyrimidin-4-ylamino)-benzo[b)thiophene-2-carbonitrile;
(6-Phenyl-thieno[3,2-d]pynmidin-4-yl)-(2-pyridin-4-yl- 1H-benzoimidazol-5-yl)-amine;
[4-(1-Methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-(6-phenyl-thieno[3,2-d]pyrimidin-4-yi)-

amine;
(6-Phenyl-thieno(3,2-d}pyrimidin-4-yl)-[4-(pyridin-2-yloxy)-phenyl]-amine;

35 [4-(5-Methyi-tetrazol- 1-yl)-phenyl]-(6-phenyl-thieno[3,2-d]pyrimidin-4-yl)-amine;
1-[3-(6-Phenyl-thieno[3,2-d]pyrnmidin-4-ylamino)-phenyl]- 1H-tetrazole-5-thiol;
4-[4-(6-Phenyl-thieno[3,2-d]pyrimidin-4-ylamino)-phenylaminoi-phenol,
[3-(3-Methyl-4,5-dihydro-pyrazol-1-yl}-phenyl]-(6-phenyl-thieno{3,2-d}pyrimidin-4-yl)-

amine;

40 Benzol1,2,3]thiadiazol-6-yl-(6-phenyi-thieno[3,2-d)pyrimidin-4-yl)-amine;
4-{7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzaldehyde



hours to 72 hours to provide the conpound of fornula 9. The foregoi ng
reaction is preferably done in a seal ed tube. Were the corrp g? i[ﬁ?mﬂ a
-HNR RZ is an optionally substituted indole or indoUne noi ety M

conpounds can be prepared according to one or nore methods kno e
35 skilled |‘H°t9ﬁ’é£)“APt Such nethods are described in PCT inter né\ﬁ'/@%&fﬁ?ﬁ
patent application publication nunber WO 95I 2?1],41 referred to above, and
in WC. Sunpter and FM Mller, Heterocycllc Conpounds with Indole and
Car bazol e Systens,” in volunme 8 of 'The Chem stry of Heterocyclic
Conpounds", | nterscience PubI ishers inc., New York (1954). Opti onal

substituent can b ate bef ter the coupling
step iIIustfat ed |ﬁ6§DE p% tﬁgﬁo[?g dh m'ﬂﬁ yg]d mﬁaé‘:f»s-ylgﬁmmﬁ,“ mary and
secondary am no noianditeesphaonaneuticatinacceptalie saits aed mfdfﬂfeﬂqmn%fomg?@mmueds
preferably protect eﬂwelb'iés@& .@emowaea%rat&netmwae BErABeRndS IR hrihulal 26 Snd 26
skilled in the art. Such 2002 WD 99/ 24440 -26 PCT/1B98/ 01691 5
protecting groups and their use arezﬁescrl bed in T.W Geenezénd P.G M
Wits, "Protectwe G oups m Orgarnc nt hesis,” Second Edition} John Wley 8~
Sons, New York, 1991 In step g_of ene 1, the conpound of rnula 9 may
be converted to the conpoung/ of 1% 1 by CO£ Jin t artX | ng conpound
with a conpound of the B( Z (avher el defi ped above)
in the presence of 1, 4-bis(di sphi no) but ane a | £edi um 10
catal yst, such as bis(benzonitrile)-palladium11) chloride, base, such as
sodi um or potasswm car bonate, amgiga solvent, such as tol u@g@e, ethanol, THF,
DMVF, or di met hoxyet hane (DVE), preferably a m xture of toluene, ethanol and
TEF, at a terrpﬁr at wne td\bﬁahhatentteenyraaeaalﬁmfsamﬁuéofﬁﬁhbaeﬁ}ﬁ L or a pleri od of
about 1 to,24 hour s anal ogous to the Suzuki coupling
procedure descri becsrthJH\f? ﬁl%pd*a A. Suzuki, Chem Rev. 1995, 95, 2457. in
the altemabve, 15 & dg@ioang 'SBNBtR S¥hene 1 may be reversed. That is, the
R' group nay be intz'eoRi¢est 22 waid; be conmpound of formula 7 fol | owed by t he
coupling of the resul e conpound of fornula HNR R2 as
descri bed above. lﬁi‘ghb?ﬂaégggg?\%ﬂlgerwe&@h%ﬂ 3 of Schene 1 may be achi eved
by reacting the corfpdtdCics qurtFF(Q)@f’%@'FV')a conpound of the formul a

(trial kyl stmnnyl ) - RR? i§ W’@etoedrrl oRb- 13 Smeérfbertf hetsrstyalb OMRYein S4i6 IR? @foups are optionally

(tributylstan e sence of copper iodide 20 and
traps- benzyl(éﬁk%hh %then@ OSphrne)paIIadrﬁn(tI in DVF at a

t enper at ure of abOLﬁac"!)B Sffﬁﬁmdﬁélvisﬂﬁmﬁff%ﬂu@(@@R @09 §+-Ca hlisyl wherein isaid alkyl is
conpound for tm.@a@rggsgﬂjmyﬁ@gwgbggdly (tributylstannyl}-R', nmay be
prepared fromR"- Br e Rat igeang%w ee separate procedures. In a first
procedure, R'-Br e tc? e th (tributyl stannyl)-chloride and
n-butyl | i t*ﬂ um i n 'IEHI:h oR® DaFingependently dselgated Htany | halcaneyanp. Ritro, | tiflypreraetbex,

procedure, R'-tRiuofettye akit6aceo)RM IdtoﬁbR”Sfb@ 3 -0C)OREI-RIRACBIR Wﬂm’s

o oreture. re BRI, oREH, e ﬁfktzﬁtéﬁzxétéﬁ%kﬁfersﬁﬁ%ﬂvéopé oiERpOR".
butyl, and Pd(- ﬁFﬁHﬂ;rCe adr dCH2)the- Ge@ﬂé)sdﬁﬁs)ﬁ;h@enwbeteﬁ hetrirerypls). t-6(QQCHa e
(tri butyl st anny, I Bry), FQEHYU(08,) 006 T Gind, SLER,KD(OH,)475-A8 Mindmberdte  FeterdEyRid),

b dj f d
fot i ned SbRe): @@ric*g% t%ﬁw&#a%«rew@rot%ﬁéw%ﬁzeée»('té‘ﬁ‘ e
that incl udes -GH:NRIEBHINRICOIR’, -(Ohe)NR'(RHh)EHROR b e CEANRE (GRS, (Gr-Cs alkyl).
preferred am ngsg Mcr@;}.ﬂﬂp-sdzttﬁzi‘('c%-cw arysssna t@@ (@mgrrsumnmmunaerb&setc)

| ud I h ds
formil o HAReR B8 3A nigben Fepofie Tam.b Tad 35 o BieSensaudie fivpitto Br s i mregp
reduci ng agentrangingciora® te ddthem(ChiAn @nd r-(Eirsktrmaleties rof hediotagping RS toyaine @ptidnalya

sol vent cogpri sl A&dnCatioh Gofblé ofkPRMhd Qﬁer@ﬁﬁé"ﬁmﬂ{e értbétwée?n@&{daé &ng tﬂe“
the range of 0 35 100C, ref er abl ?:) ure. $ & s convert
Lhe al dahyde (AhaRANGIpleoYER daidiendl B IGMoReR om0 b GSS b
nodi fyi ng t he tmbpmmnnoépehmmmlsaledtec\nfrbtn Hato, oyRNP ONito, t tifluchweathys; lazidbe€(O)R®,
the art. The C%Y&@h”dso@(fo)ﬁm w(a%&ﬁr RRPEBRET e@ﬁ RS, ar@maﬁw r@rﬁtesmi

Schenme 2 illustrates a procedure for e co

wherein X is €GeSyl -GHade1]8 me %)dl‘ﬂft?f Bhn@"hnro(%&*h‘aﬁ; apGH-(CH)OR",
(3-am no-t 88 opkrersn Qs aramtegwhng)ngamordom anet iy lan enteiger fangisg flors 2¢d &ed i n

sodi um hydroxi de and refl uxed for about 2 hours. The solution is then
cooled to OC and acidified to pH5 wth concentrated HCl at which tine a
precipitate wll 1 0 MAY 2002 WD 99/ 74440 _27. PCT/1B98/01691 5 form The
precipitate is separated and treated with propanol and oxalic acid, and the
solution is stirred at about 38C for approximtely 45 mnutes to provide
the corrpound of for mul a 11 (thr ophen 3 yI am ne) tn step 2 of Scherre 2 the

o Y c o a A - o o, o




of Scheme 1 Scheme 3 illustrates an alternative nethod of coupling the R
group represented by the conpound of formula 18, wherein each %egqmi S
-CHor Nand RS is as defined above, with the renuai nder the cofpou
fortnuta 1 or 2, which remainder is illustrated as the conpound of 25
fornul a 17 WaW824d4a he conpound of fornula 17 corresponds in sHUHBOBH o
the conmpound of formula 1, the procedure described wth respect to Schene 3
may be followed to prepare correspondi ng comd®unds of formula 2 In step 1
of Scheme 3, the conpound of fornula 17 is coupled with the conmpound of
formula 18 in DMF in the presence of copper iodide and trans
benzyl (chl oro) bi s-(tri phenyl.phosphi ne)pal | adi un(11) at a tenperature of
about 90C5f or abo@ech R 30d fHulF Inqegensieplli spiedtadelrem hhdaries 8yl f d¢Hak G@-Cho anvirhe
mgp%nd V\,ﬁf t(gngao IferiBeted hheﬁ:rdtgclifepUFdl-Q}}b(\MHznoRﬁearﬂoqp_agms,oghér@ﬁ ML ﬁan

: erein an re .a i ne 0 escr Wi
respect 1o siufeharpRa e 8 b s AeBRCIBand ToCE if 6 518 BF 3o Mgty
conmpounds of hetaescysiie sreaigties o) &het foergona\R 1#ad R asgupseare iopticpalybebstiutedrdy 13ach
di ast er omenc siskiubAtE SndepBndentiys SHI86Ed @mi KA dyard, Mnitid) dlifibidrthy(lia2i8é, CROYRe! S

on the basis of eir hys) em i6fe 13)% od no to
t hose skﬁl%l ec'f?(lor)](5 he'%ag?)af'or'bé@%h'e?kggé(g 10@%@&§ﬁy 6gﬁwac§i"§hawy"
crystal | i zat HEHWEnGRtATGIECSH )t a0 m@mMrmee@yyp).e@hk@(ﬂbh)goﬁh@n@ﬁéhi)p@%nc
Opti el Ty Aoy SR 08 sl IRGLEy cindig kot & B16 drRAEK P nithis Taing Al 206 S e
i y i Vi u oS , i i
converting (&rayse “Tﬁ}ng’ S’Ie%si ) e W‘ﬁ@ﬁ%‘%"&&i‘? aisé‘g‘Fé%@’@ﬁ%rtge"t% IR are not
cor r espondi ngotb bordeeirta ttei nitroges diredtly theawgthan exyges,s, i ncl udi ng 40 di ast er eoner
m xtures q@and pure I Bisd fis \ Lh,jBrent san. ~
0 <Y 5008 o soy SEANE SieBeienu; 3BLECHRE: B ELS ol GERLACYER APl ong
and 2 that ar&Hp43i'@ memngsd fieterogyelict ¥hersind 15An 'P‘S??ﬁ'%'“& RemRtoPari ety of
different salts wietth Rbard®RiSis indepepeeritle selevtbddrogeth ad GeCaoky!; Al t hough such
salts nmust be pharysg i ga . U=:1e] e ag ng t O O, AfhTBlS, |t
is often desirabl Eﬁ%%?ég %lic(:% t@ﬁﬁi’?‘l gﬁ)glé)si%%gg'}'eé%ga%gﬁgﬁ)h%agﬁfgﬁ(gmul a
1 or 2 from (EEPEEESEIBPEYRICK tHIEERIN S 1S BNIMEISIERIGNG] fom Pyo AnwheraptahRe asups.
and t hen 28i Mplhgr taaM edré optidnally slitisatuteb 8¢ lertbatyltdiaethyl-eianiiase 1 B3R gsuds, ayid,

treatnment 10 with gl kal e . b k| (] V=] Aagter
free base to a phﬁrﬁ?@ﬁf%ﬁﬁ g@@%t@%ﬁ%’%e?@ﬁﬂ‘? % %{%@' g‘?’l@f’s\@d%é"g’?
addi ti on sal t&HIHCehe s e(ThMsoIOnaemeared Retsropypli@nt(FEmQdE QPN YChi@Bar ed
by treating Wherelhgsearcin@pertashing frdin 8 t52) b Btanniteddr ranging friomad 18 Btand qUsIaH integert he
chosen m nerg‘; ok 3 i ‘acid man aqueous solvent nediumor in a suitable
. 9 : .

organi ¢ sol vent, Ssuch as met hanol or et hanol IBlﬁ)on careful evaporation of
the sol vé@8t, the d&siabere interrediaies of foanuias 25%-a0H RY mytei vRed tTiEeraresthe @Bovaci d
salt can al seomgoupd€sifiiuR8@nd pom a sol ution of the free base man organic

solvent by addingto the . solution an appropriate nmneral qr organjc acjd.
Those conpounds of.rthfaC)'P‘f’f’if?f'c’é'sa'f° d%ﬁteﬁq? ﬁgﬁhaﬁg"eﬂﬁ?&ﬁmf’%ﬁiﬂﬁﬁ i g'e aﬁak"eé'gﬁéiﬁl e
of form ng bawerpeliferahveidishrdeniniaonampalzwhinthomotses &l thgrapautieatiy effectiveranountres a

Exanpl es of gysboupaldf Jormd@! H6€2,! dea BhdfmbdeutidinibhecBptaiie alt b RydRAd thBreBE LAY a
salts and particul ar, e sodi um aggggot assi um S@Lﬂ%‘g These 20 salts are

larly, th | 2 ;
al| prepaled pBV"’ES?H‘?%%Y PERSRIRDIE SRR ermbrelinasnt, 5p eHlicy| forpRpsionyis Rl e g
as reagents the tpragyat of taneerpduch asibmint luog Ishyaraos eplt, dlakdder bgestric Spehtreatiof brédst, S
i nvention ar i . - O] I 1 Qi
compounds. of Tt pep, ot hicoRl R, 'blae, oBRBE cosopttded AReAGIA o
derived fromP35eh BIRAPHECINROGIMERt (S7id PRAEIEEUFal COmpastpR; isfer the Healment b2 8% um
cal ci um and rageess hpergbiterdtive sisosiat $1&h @aerigrs hyperptasiapuf dpeaskind(elgy pboriasis)i arg

t he corregpong, i.di &Qﬂmgﬂ?ﬂ% i an aqueous sol ution cont ai ni ng
t he desi f%d g g‘r%%é(g: I’gg'ik'%aé}ﬁ;is actept %rgeﬁ-p)ati ons, and then evaporating the
resul ting sol uti ofhgoN¥RNoe S50 [§faiese o8| DhaTRRRENIGEL GOIRRRPIIAR Je's theetreatment of
Al ternativel yandrdutis BRYidAdySeisdage [liheipdiige prokisrativexglorgerionephrita| doandidbetes-induced

sol utions of aci di. . i N | ¢ 2l

oget her . andBrabd) ks FEMRR A Abrkolts GE3MRGNHBIE ofBlilo SbEbl o
sane manner &mylefioere, of A pharaesutieally acceptalle salt errhvendte theragft andi arhagnacewically
reagent s 4r e apiepfaBleaBiiér. €npl oyed in order to ensure conpl et eness of
reaction and maxi nrumyields of the desired final product. The conpounds of
the present invention are potent inhibitors of the erbB famly of oncogenic
and prot ooncogenic protein tyrosine kinases such as epidermal growth factor
receptor (EGFR), erbB2, HER3, or HERO and thus are all adapted to

t herapeutic use as anhproliferative 35 agents e.{~C ., anticancer) in
mammal s, particularly in humans. The conpounds of the present invention are
al so inhibitors of angi ogenesis andl or vascul ogenesis. In particular, the
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The test compound, dissolved in dinethylsulfoxide (DVBO), is diluted in
PBV, and 10 ail is m xed wdh the EG- receptor | EG-F m x, and i’t umt(egﬂ[[zor
. 10-30 m nutes at 30C. The phosphorylation 30 reaction is initiated by
addition of 20 ~1 ~' P-ATPI substrate nbc (t20 ~M Lys~-Gastrin uence in
single | ettWP%@8#40f or ani no aci ds, KKKGPW.EEEEEAYGALDF), 50 ﬂlg
7.4, 40 pM ATP, 2 ~C Y-[~PJ-ATP) to the EGFr/EGF m x and i ncubat ed for 20
m nutes at roomtenperature. The reaction is Stopped by addition of 10 ~I
stop solution (0.5 MEDTA, pH 8; 2nM ATP) and 6 Irl 2N HCl. The tubes are
centrifuged at 14,000 RPM 4C for 10 m nutes. 35 pl of supernat ant from 35
each tube |s pipet ed onto a 2. mcircle of p
washed fout "t Fmes. T EYFBRCRIES Jenge 143 pharmaptipcn compostiog” B die arsvemiion o
This resul ts biastdchte inplactavey 0fa sabetat aheh tcomprises patherapenticatly efiectveoémbuntof ATP
on vashing. Thedild of REAIP PRI £ 'aspﬂsﬁﬁ&umegnybaecédéu@ QLuS&I Hlalel breO and 2

counting. Incorporation in the absence of substrate .g.,, lys3-gastrin)

i s subtract edp'PF'Pﬁ?P'a‘t‘lcP"Y\P&ﬁ?é"é"%@"&’background and percent inhibition is

cal cul at ed rel ati vend ibventont disd @latdsith @ phartraséuticad spropusdon! fdr peaegatdtse&ecrbnated
assays, cafri do alayeto] t

det er m na'?ﬁg ontggl ngﬁlogg’tést% & %T@P%gn%& f & w[ﬂﬁé %1 VIt ‘rggéj?'}?h t8¥YI Q@Ftwe
EGFR ki nase a%i't‘?uﬂwftafomm%‘d@f W'QG@A&)WQWQ@H%“"BB“W‘? sﬁ%l‘mglhe@oﬂ'he

activity of tam acmﬁﬁubeat&a@factéﬁm &riek. rmrwle Embwmyﬁtvsam &ﬁﬁné&@utﬁﬂk@ﬁtﬁbsﬂ@ﬁi
by the anount st _.conpound rel at1i

nhi bi_t f
a control . éq?r 'In%:;oé\%% Tg)r’?ﬁ{eﬁg?oﬁro&r g?f %%“t 's€"§r Pf L BRgRsGRgeS szré’"'C
measur ed accomtﬁrmatw didegsensutiods rOeunGipith carthritis, theroeftlera#ls sKiny digeases uct iaen
Rel at i ons s pspdonasﬁe\é%éa{arram seémzféraﬂs a;heétésaataset@afeﬁeﬁanpfrethb&mf%rnatmyce

for Chenot hera a a Note on Carci n Structure", Cancer Res
LS Sasa 10  Rbesd Thseunl deGeraibD.nehenioma, PR, medbE. KBRS SHET TR
Model for Expesrianebreast, [digepangies)ic, Ceostate: caBineand ebidermoReanderar t 2)", b5,

169- 186 (1975), Witk lédibt arge%fatee%lmemo;r %ﬁ%&m@r@ hy&eba&ﬁédanw dtstafaet &f 5

fl k b t f 1 106 | | t
VDA VB 468" b BBV FoR s T as 1 B ¢ e i <ot Bmbi atine

0.10 mM REM 6h0undrdftfenmutauf fof @) emd pbarmecedutisilycacpptatle sat ort Hydrateutheresf. tlo one
beconme pal pablf,didiedt, @Qd%%@c{?@lﬁég g t}% &%&Ren}%f BB Lsen (& !S!r)élﬂ‘ E JEh%GQ ?\f e
treated with active co n or mul |sso ution in pi1 cal

at a concent r2t49%mn 96?‘”%(5’3{"259%0”#@?%1“"%"0[’? WRRFOPRPogal PrafRte:t ?W%t'ﬂ‘gs &rehe
or, alternatikdney,ovarh, gynkttdiogial drthyoil caride| It osther Birbodith8ht, saiddmé&tbiod @latesag

by the 10t anRa} 8fiiah Pl Qan0lrals &Rk hued U ot Bhir b lef B e

daily i.e,, ever cutive erm ne
an ants-t rs"é‘f(FécPs°”Pﬁ@°fBﬁ?5‘P‘el(§ 9BUQRRERSIENIG WF'I“'PPW@P HPs with Venier
cal i pers across twhhedhantdnatis ré@tes hala triethod tmtma treatment(afrg )nypesprofferative aiserder in

using the f OVQHEﬁ:malT eco\‘}grgéltalgmlrﬁét%?ttch? quﬂy tﬁéré&&éﬁfé?feﬁtv@gmtogmtoh?

net hods of Gera r ot 0co reem n em cal Agents and

Nat ural Pr odu‘?Pf’B"%!Qj‘antéct"’“Nﬁl‘rr&F 27 Bt §h%{ﬁ‘a°°€&'9?$f aggept §|§?5I°" QEYQ‘P@W?E'“WH'P rd
Edition, Cancembibatsiowiteén aM@tmor agent-stRéted BMAhe gfdap bhsstiAg @f MitpticEiRkiBIBrsas

percent i ghi bj O L I b -
TUW ~) | Tu\sl'é2 S B et nbel b Rpiing eyt #"ngtai("gprn'mﬁ'?'(c?ﬂ&" cycle

r epr oduci bl e ‘BRtersy é%ﬂﬁ&éﬂ’mﬁ"é@@ef"ﬁvt’“@l‘sM‘W!ﬂ%"éﬁé\%‘ﬁ%r%b‘ém%es and
agents, and ti-argbged. of neasurenent (tunor di aneter) is a reliable nethod

for assessing tu h ra e her t.h cti V|t
of the conpounds o m)ihﬁgﬁe P 2Ep ralatﬁgén? |"6ege°g gqrf gtfngrp%%%g%%s o k'é’&f diease’in ¢
i nt er nat i onal MaPPEi wiaeh eoMppses| adoart'$term9 @i A%k mampabs feepeWically @fiedtuh arountiglas t

30 17, 199%) adtipelind dammeﬁ%tQctara%hmcamcamﬁ&émsaﬂh dfdfe théreéf0 activity
of the conpounds of formi receﬁH r may

b totermhod by LI PR ARS orlPnod e BE b oot hE L a REem
the present iwveromprisescadmmistdring ta saiomammalle therareuticatly effettyve aepurit of areerspousd

using a recongirdiali 192478 phmeemgxcseheae%w&aemeoﬁbl lity of 35
conpounds to inhibit t exogenous substrate,

S
pol y& uTyr (PGT, ST"Q?’:'H‘F‘"‘&1 ﬁs‘g'e)at STt @ RethRd.Qt TERIIRG [dfse3SeS feRled g Yasrulepsaeieer
recept or 4@am angiogeness irBdmarhdaOWhiciscompnsessaamihisterindSio$aid naathal eretffestive amaunt of

gl ut at hi one f t i

xpr o581 on sySrETRRhFERRICTE! 2, o) RN i3l lsdf o REHIOKEELE 1 g
usi ng gl ut at hi one agarose affinity colums. The enzyne assay is perfornmed
in 96-well plates that are 40 coated with the PGI substrate (0.625 ug PGI
per well). Test conpounds are diluted in dinethylsul foxide (DMSO), and then
added to the PGT plates so that the final concentration of ~ 0 MAY zooz
V\D 991 24440 31 PCT/I B9810169 | 5 DIVBO mthe assay rs 1. 6%(v| v) The
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35 aut ophosphoryl ation reaction by 50% retative to VEG-stinul at ed
controls is reported as the I1CS value for the test conpound. Thrf Ua% 2
-the conpounds to inhibit mtogenesis in human endothelial cells'i¥%
by their ability to inhibit 3Hthym dine incorporation into HUVE cells
(human unbi | i caMo 99Rygwoendot hel ial cells, ConeticsT""). This assBgT/HBIS/NERIN
wel|l described in the literature 40 (Waltenberger J et al. J. Biol. Chem
269: 26988, 1994; Cao Y et al. J. Biol. Chem 2®20-3154, 1996). Briefly, 10
cells are plated in collagen-coated 24-well plates and allowed to attach
1 0 MAY 2002 WO 99! 74440 -32 PCT/I B98/01691 5 Cells are re-fed in
serumfree nmedia, and 24 hours later are treated with various
concentrati ond oémindimpotirsdid(methehisdet tieptinDSeasé peléctesiorare the rgsaupmonaistin@yS@mor
in the assay is g, %‘g’(&ﬁégr‘é) chramié w#lgﬂmggryrﬂrse\JEeGEucﬁ@s erde’&ﬂd tahﬁhtrl: aﬁﬁer&cﬂ%ﬁsskm

of the 24 hour corrpoun treat ne t
(NEN, 1 NGI per FRARRGE SUPh s RETPS speenndit F-ERGOEES, Jabes Hebeie uecrmlb eiropatry
extensi vely w t hofi mematofityl aderrielaedbmbaitac @egeneriations hlemengma, giicma, hreelarnial IKagosi's

with fce col d 104 anhlAnGaRRN GeAbivly CHNAL ol Ead i Sp@balatath by the

addition of 0.2 ysates trans erre Into
scintillatiotfvials. Ratentielnpl cap et Frapdwathig camreupds ofrforpylag 17and RCend the

and this wash i spahgdteliticamsdceepiatle sahs hﬁtﬁhydta&bfbf $41€ candonnds, eécoarlﬂgttdsrymrﬁhtmﬁs of

i ncorporation is, meas rroﬁqnclﬂ}ée r&an{g‘eaé%%ﬂs E'Bge cﬂbﬂg&ae[la s'hta{ \\é&g%asrs BPH,

conpounds to i nhirBiVETe ora I on |ve rol
treat nent w th DNEOCHSRS. C*POé'ecfrﬂan |P§n°r9@EFoF@'I§§f z§§'nt eracerCeanggl gt theshgagr andheeck,

test conpound. Aarra'ne&fstcrraﬁtraeané}fmérmmeqmuradfcepfovériaﬁ c@rrceseé&ar bémenbadaer of the
(herei nafter ctive conpound e% c)o ﬁ%agbe effect tho

enabl es del iV ry angt o908 BB MY T I &2 nefﬂ'é%% ?r?ré%l% berine
i ncl ude oral rousagomasneareipRal ohthe falbmareybeqo&aremrea af thﬁrﬁhé@t\mtmn (darreriomndi afi ghe

i ntravenous, SUbEérUrxar&Sr%M%ma'd?ttﬁé‘%b‘ifébﬂr%rcmbﬂﬂ& roawesma rHoegkur meéas@naancer of the
t opi cal , and rectal 20 admn

o oot erad w1 fopeie SRR sneralieate Sarceber fis drecabe prelefn ELRGR g the
of the disorder thyrod.oragativyraieh or adrenal glansis)o fareairas oif soft tissiesncaacet of the urathtg aanger of

of the prescsy bi g pRhY Shredta8- cal#ear\euarmc arbc@ttefnamunréesdra&aaaslo? chilihddie nhHpRSStc
of about 0.001 to about 100 é?{% (ﬁé“ﬁmggk g ref erabf about
o about. 35 RATAS 3Nt &l i btk HR(en S arBE o el B4 el aimme,
this woul d anpuntargr@mebafithe Gn@bpehas).ady matplagmg lofl the, cepirat hevaus| systalnqel.. PrrBary ©NS
about 2.5 g/day. |Jn6ho%9f£%mblrb'§<fsalur}ﬁé‘r§ brgpaaga.ohsyeratum%m% lower limt of

t he aforesaid range nmor e than adequate, white in ot her cases stilt
| arger doses may be e‘ﬁ'{ﬂ s dag tzﬁdﬁ?d 'E?a% |“Prassaﬂ’?§F"ﬂ§er RfigAteds mgansdiupRcghioro. bromo
provi ded t haes suwhodoaPpdarred glogreupe areifluase, chloreiadébromat 0 several snal |l doses

for adm nistration thrwgsmut-arme éiarsed?»&rérmema&%l &ﬁef@e@nnamednaa/cmes saturated
applied as a sole theraphg i.nvol ve one or re ot her apti-tu

subst ances, for B% F@'&'%EF"Y‘P iAot &rc"é%?rﬁ"%ed MRetesss: éa'd “akyr group
inhibitors, for mmarrphde an optibaes tarben-cagtiok ybutte o driptegimantl 9/herk said @lkplrgpdup compnses at
ci's-pl atin) car bggahd SarERCbaGHEOR RATBAAL ot 161ty FRIBIOM oS tnrel QarofSx ABRL Sre
5-fluorouracil, cytosine arabi noside and hydroxyurea, or, for exanple, one
of the prefef? ed"eqvier NFAAAY PR di scl osed in Eur opean Pat ent Application
No. 35 239362 such asThe term "alkoxy", as used herein, unless otherwise indicated, includes O-alkyt groups

N (5-L-(3, 4-di hyrgﬁé?err?cfﬂ?yf@gsdéﬁ Qfislenazol i n- 6-yl nmet hyl) - N-met hyl ami no] - 2t h
enoyl ) -L-glutam c aci rowt h ctor i nhi bjtors; cell ‘)égle i nhi bi tors;

intercal ating anti bi of e em gyl asé&?ﬁ?r?ﬁ'%“ AHAless9DenIss \FicREd JRRHdes an ergslyedical
for exanpl e i nt esdneediirom amaromatic hydmtarbonds renfoval obareytregennsuch s phety @nsaphttiyl h

as Nol vadexT%(tamxr{%nprﬂd‘rﬁ %%Eeemga& |°rag“|p3r &ﬁ&%ﬂ%&ﬁc%&g@ﬁg%

(4'-cyano-3 f I uor ophenyl su I oxy- 2- net
(tnfluoronet hyl )Eﬂ“&ﬁl%ﬁﬁ'ﬂ?q I"d@?ted Sﬂ@?ﬁ’eﬁéﬁ’f‘lﬁp%?”q ?‘E‘a&’?f@ﬂ‘? NEIRIPCYRiC QEoHP RPN
way of the sinul bienedols.heteshttans bach selectsfcni @ S ahaN, mherin ddar heteiyciiclgralp has
component s of " Nl 559 ctomk el G007 WReSRIARAAD grolh Baldd BAOL D1O7Mhe

5 The pharmaceut i cal

for oral adm-n~ s?ﬁ&f“s@ﬁd EBQ %t/steﬁlﬂ %’PS“‘”EP&M‘GP@ °’|r3‘IV‘P pxo (pgm@F"°s§H‘§'ta&|RM@%\‘d'“'2'°"e
rel ealse folr mad at A@@Sam;s@buarsomemus@aasmwauc drolup iBariaddlyR anlexamsi€ of @M 0afenibered
sterile solution n S opi

o i ment or cr oans SPRER S8 R den. ok ' £ ALl el R
phar maceuti cal conposi t| on rray be in unit dosage fornms suitable for single
adm ni stration of 10 precise dosages The pharnmaceutical conposition wll

i ncl ude a conventional pharnaceutical carver or excipient and a conpound
according to the invention as an active ingredient. In addition, it may

i ncl ude ot her rredr cr naI or phar maceut i cal agents carrr ers, adj uvants, etc.
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A. 3-Fornyl am no-t hi ophene-2-carboxylic acid nethvi ester To a solution of
3-am no-t hi ophene- 2-carboxylic acid nethyl ester (25 g, 159 IMAx gn[ﬂ) 125
- m of formc acid was added ammoni um acetate (15.9 g) 207 h
reaction m xture was heated to refiux for 3 hours after which tine the

sol ution wasooeddaa to roomtenperature 1 0 MAY 2002 WO 99/PXAU/IRP8LOBAR1
PCT/1 B98/0 I 691 5 (20-25C) The solid that fornmed was filtered, washed
with water) and dried ~n vacuo to afford 25 -4'g (86% of

3-fornyl am no-t hi ophene-2-carboxylic acid nmethyl ester '"H NVR (400 MHz,
DMSO d 10.2 (s, 1 H), 835 (s, 3H), 7.92 (d, 1 H, 7.91 (d, 1 H), 3.76 (s,
3H). LCG-M5 186 (M+), HPLC RT 2.81 mnutes. B

3H- Thi enof53. Zaweznje BFeuBim Exagpies 105 Non-asemati, helerqcyrim BIaYBS tHPTIPIRYK Pipendino,

3-fornyl am n%&rﬁﬂmﬁﬂ&n&pﬁ&ﬁ@%d | digeraziiyid E%rﬁbfés /s bromaticd h@erodythd gFﬁmﬁi Jare

f t ,
o U o o bl o Bk, T B bl g BB
cool ed t o rodmwezolyhpresterdeycks gaeibs hpymaa fuged genzensy rgnst'quﬁ ﬁé‘%ﬁ@ze‘Yl/\/asnzﬁb!Eﬂﬂéd

with water arggdgg,{zgg 3Jdibx¥IACUO to afford 2.96 g (72% of
3H-t hi eno[ 3 d]pl\félmdln4on

0 15 2H) ,
7.34 (m . LC ME® RE3EHhe Cfifﬁﬁft‘}y F?f"épia%gll\%s%utaé L%q‘e'e'“ untes (GPenid
4- Chl or o-t hi emipfa@d2indlgegrsalts of anaild)rrmsnygfolfpsmm:fnmm l(GGDfSSGImL in 86 .campennby ofm
50 rrL of di CH @LP%H%BQ e cGHBdLF\GSB 8%l£nﬂarﬁx‘ﬂh¥tl ar& PARY lhdﬁatérg%ré@a athé B

2M i n ronmet hane) was wy over several _mnutes formng
a V\/m te gel. foPENGA wWHB Vel Qi]sﬁ%"f" W‘Wsd“%%'c(@dwad'c agds g TheBtigs \Ré%m%Yoned
20 and the ramed tdprepark tptifithas@hicdlg atebtabie dckf hddition /Aﬁttseasf ickh bl esmpdudds of
m xture g u e
s oxtr ot edOiES ok e BRE o oty Hf e 55"" Foldh 4ePLe TR 4P
and concent raahe@acdow%n@cqe@taalpf@m%sm 2 {Mpehydraghlonde, hydrobromide, hydrolod'de

g ggl ?8 ot 2! a)nmfa?e %t{ﬂﬂl@ﬂdflﬁté“;If_lgsphat_erE%h()s‘bGQe Mskn.commacdaﬁ Rtates salkyiiid,
0 By oo 4- i< A Sitas it SolGhersle, ohdeind asklbate Shecrtrd mdRal B Rspag, ©

65 nL of t et rfamgrdieogiugonateagidcardnplei sanchRrats ofgimats, IbarAople. glutamate pnethagmesaifanate, 2M
in tetratyodr @Mn@@u)fow @e&@ﬂés@ﬁbnfa@_ pLhudnesufforal] idOsdMcaRIL8, 21 cthéthyidndlomtipe
(5.26 g, 31 %yt%/va hﬁlp ed in 37 mL of tetrahydrofuran and slowy
added to the PESTHP Sover 5 minutes. After 20 ninutes

1, 2-di brono-1 1, zrrwseeommunda‘ bfutbe dermiuian el éntl. @ Fhatriare Seldigrimohaturevadre snddatie of
slowy to th%.ﬁm %asergangfw.mﬁr.aw &farm;EBfag.mm e?faHlE%aWﬁ§ @a%@g BP &R lsans/8C

for 20 m nutes erature e reaction
Xt U e was. GRRHIBARS A TGRS KRS 217 MeleL et orh PEHBPG o fpopa 27 BResriy
fined ove?s sawdltaum sul fate, and dried in vacuo to afford 7.70 g (99% of

? E{; Om8) glc?lsorOt R‘%H[cgwé nﬂé@é{frfbrmu%q%ndzﬂd %a@ﬂ%et%geme@mm r}f&&fg@re%l:st(s
(6- Br ono- t hi éhdfftgrent gnastemesie dpmiss_ Tine "'("?Létﬁ‘l il t%"?l‘)sea‘f‘rﬁ'fe”“ca' Isomers and

6- Br on- 4- chl staremdohiessndi(tids édnibpinasiatiaiinaies § and’ 3 agd miduresntbérpofeThe Gtospalinded | n
50 nmL of d| c th I [

(4.06 g 31 nonhs LA 30 5k ol 8 chctl il ilon 1B, 1 B A8 414 g
hour s, co%ﬂ edali*@f“ﬂééf'ﬁm@fh'tﬁérfbﬂ@fe and concentrated 40 in vacuo to afford
13.02 g of (6-brono-thieno[3, 2-d]pyrim dchenfe¥!)-(1 Hindol-5-yl)-am ne.
The crude material was used without further purification (83%purity). "H
NVR (400 WHz, DVsO d 10 1~-Y 2002 wo 99naaao -35 Pcrns9sio~ 69 ~ 5 11 1
(s, 1 H, 9.62 (s, 1 H, 838 (s, 1 H, 7.63 (s, 1 H, 7.49 (s, 1 H, 7.35
(m 2H), 7.10 (d, 1.H), 6 40 (s, 1 H), LCWMs: 345, 347 (W); HPLC RT: 3.77
m nutes. Exanple 2 {1

H I ndol - 5-vl ) - (6- phenyl -t hi enof 3. 2-dl pvnm~di n-4-vl)-am ne A m xture of

1, 4- bi s(di phenyl phosphi no) butane (50 ng, 0.12 nmol) and 10
b~s(benzontnie)-palladiumii) chloride (45 ng, 0.12 nmmol) were suspended m
12 nmL of ~tol uene and nitrogen was bubbl ed t hrough the solution for 30
seconds The solution was stirred for 20 m nutes and

(6-brono-thieno[ 3, 2-d] pynm di n-4-yl)-(1Hindol -5-yl)-amne (40D ny, 1.16
nmol ), phenyl boronic acid (283 ng) 2.32 mmol), sodium carbonate {2.32 ni,
2.32 mmol, 1M aqueous), 16 nlL tetrahydrofuran, and 6 nL of ethanol were
added. Ndrogen was bubbl ed 15 through the solution for 60 seconds and the
m xture was heated to 85C. After 14 hours the reaction m xture was cool ed
to roomtenperature and the pH was adjusted to 7 by addition of aqueous 1 N
hydrochl oric acid. The material was then concentrated to dryness and
chromat ogr aphed through silica gel eluting with 1-5%

met hanol dICh| or met hane to afford 194 Ll (490/c) of (1

- N N sy rr RIR R~ [ AN/ O NAET



1 0 MAY 2002 WD 991 14440 -36 PCT/I B98/0l 691 5 Examale 6 (1

H I ndol -5-vl)-(6-p-tol vl -thienol3, 2-dl pyrim din-4-yl)-am ne fl'[}eMAthgz
. conpound was prepared from p-net hyl benzeneboronic acid and
(6-bronot hi eno[ 3, 2-dj pyri m di n-4-yl }-(1Hindol -5-yl)-am ne by a procedure
anal ogous (@ @xasgel e 2. 'H NWR (400 MHz, DMSO) d 11.1 (s, 1 HACT/IBI&OI6NE, 1
H, 841 (s, 1 H, 7.71 (d, 2H, 7.59 (s. 2H, 10 7 24 (m 5H), 6.38 (s, 1
H, 2.28 (s, 3H MP. 200-220C, LC Ms: 357 (M ); HPLC RT~ 4 57 m nutes
Example 7 4-14-(1
H I ndol - 5-yl am nol -t hi enol 3. 2-dl pyri m di n-6-vl | -benzal dehvde The title
conpound was prepared from p-fornyl benzeneboronic acid and (6-bronpl5
thieno[3,2-d]pyrimdm4-yl)-( 1 Hindol-5-yl{tam ne by a procedure
anal ogous to exanple 2. ' H NWR (400 MHz, O d11.2 (s, 1 H, 9.95 (s, 1
H, 885 (s, 1 H, 7.90 (m 6H, 7.75 4.46 (m 3H), 7.20 (d, 1
H, 6.49 (s, 1 H, 2.28 (s, 3H. LCGM& ); HPLC RT~ 4.10 m nutes.
Exanpl e 8 20
(1H I ndol -5-vl)-(6-thiophen-3-vl-thien . 2>QFpvrimdin-4-vll-amne The
title conpound was prepared fromthi ophen,e- 3-boronic acid and
(6- bronot hi eno[ 3, 2-dJpynm di n-4-yl)-(1 H'ndol -5-yl)-am ne by a procedure
anal ogous to exanple 2. "H NWR (400 Mz, O d11.4 (s, 1 H, 11.2 (s, 1
H, 8.86 (s, 1 H, 810 (s, 1 H, 7.70 (m [§H), 7.46 (m 3H), 7.21 (d, 1
H, 6.49 (s, 1 H. MP. 178-189C, LCMS: 349 (MHd); HPLC RT: 4.05 25
m nutes. Exanple 9 ( 1
H I ndol - 5-vl | - 16- (4- net hvl sul f anvl - phenvl | -t hi enof 3, 2-dl pvri m di n-4-vl | -am
ne The title conpound was prepared from 4-(neghyl t hi o) benzeneboronic acid
and (6brono-thieno[3,2-djpyrimdin-4-yl}-(1H|ndol-5-yl)-am ne by a
procedure anal ogous to exanple 30 2 ' NVR 0 Miz, DVsO) d 11.4 (s, 1
H, 11.2 (s, 1 H, 8.82 (s, 1 H, 7.76H?d, H)\,X7.61(s, 2H), 7.51 (m 2H),
7.35 d, 2H), 7.22 (d, 1 H)) 6.50 &; \ti) .49 [(s, 3H. MP. 163-178C;
LC-Ms: 389 (MHa); HPLC RT: 4.73 m nutes® 10 (1
H I ndol -5-vl)-f6-(3-vitro-phenyl)-th~eno(3 2-dl pyrimdin-4-vll-amne 35 The
title compound was prepared from 3-nitrobeBzeneboron~c acid and
(6-bronot h~eno[ 3, 2-d] pynm dm 4-yl)-(1Hindol -5-yl)-am ne by a procedure
anal ogous to exanple 2. "H NVR (400 MHz, O d11.3 (s, 2H), 8.83 (s, 1
H, 8.47 (s, 1 H, 831 (m 1H, 805 (m k), 7.77 (m 2H), 7.47 (m 2H),
7.25 (m 1H), 6.50 (s, 1H. MP. 175-183C;, [LC-Ms: 388 (MH); HPLC RT: 4.80
m nut es. 1 0 MAY FOO2 WD 991 24440 PCT/ 1 BY8/ 01691 -37 5 Exanple 11 ( 1
H I ndol -5-vt)-f6-(4-trifluoronethvt-phenyl )-thiﬁg%f& 2-dl pvnm di n-4-vli-ano
re The title conmpound was prepared from 3-trif onet hyl benzenebor or nc
acid and (6brono-thieno[3,2-djpyrimdin-4-yl)-{1 Hindol-5-yl)-anore by a
procedure anal ogous to exanple 2 MP 18 S . ‘WB: 411 (MH); HPLC RT:
4.88 mnutes. 10 Exanple 12 [6-(3- @t uor o} phenyl ) -thienof 3, 2-dl p
riv mdin-4-vl1-(1Hindol-5-vl)-anore T I onpound was prepared from
3-chl or o- 4- f | uor omet hyl benzenebor ornc aci d andN
(6-brono-thieno[3, 2-d] pyrimdin~4-yl)-(1Hi r8lol -5-yl)-am ne by a procedure
anal ogous to exanmple 2. MP. 175-183C, LCMs: 395 (M+); HPLC RT: 5.33
m nutes. 15 Exanple 13 f6-(4-Ethyl-phenyl)-thienol3, 2-dlpvrimdn-4-vfl-( 1
H ndol - 5-vl ) -anmore The tal e conmpound was pré¢pared from
4- et hyl benzeneboronic acid and 3
(6-bronot hi eno[ 3, 2-d] pynm dm 4-yl)-(1Hindol-5-yl)-anore by a procedure
anal ogous to exanple 2 MP 171-182C, LC-Ms. "371 (MH); HPLC RT: 5.13
m nutes. 20 Exanple 14 ( 1 NR'R?
H I ndol - 5-yl ) -f 6-(4-thi ophen-2-yl ~~henvl) -t h~enpf 3, 2-dl pynm di n-4-yl | -anore




The title conpound was prepared fromthi ophene-2-boronic acig and
(6-bronot hi eno[ 3, 2-d] pyrimdi n-4-yl)-(1 Hindol -5-yl)-am ne 9 MABrﬂwadure
. anal ogous to exanple 2. MP. 165-178C, LC-Ms: 349 (MHa); HPLC RT: 4.55
m nutes. 25 Exanple 15 (1
H | ndol - 5- W9-9984448_ et hoxv- phenyl ) - t hi enof 3. 2- dl pyri ni dm 4- vPETARBYRH e
title conpound was prepared fron13-nethoxybeg§eneboronic acid and
(6- bronot hi eno[ 3, 2-d] pynm dm 4-yl ) - (1H i ndol=5-yl )-ami ne by a procedure
anal ogous to exanple 2. MP. 160-168C, LC-Ms: 373 (M#); HPLC RT: 4.75
m nutes. 30 Exanple 16
(6-13. 4- Di_net hoxv- phenvt) -t hi enof 3. 2-dl Eini in-4-vl1l-(1
H—ndoI-S-J%)-anine The title conpound mgéng%gared from
3, 4- di met hoxybenzenebor oni ¢ acigl and
(6brono-t hi eno[ 3, 2-dj pyrign di n{4-yl)-(1 H i ndol -5-yl
anal ogous to exanple 2. -178C, LC- Ms: 403
m nutes. 35 Exanple 17 \§-( f 4- (19CH;
H I ndol - 5-vl am no) -t hi e ,2-d|pvrinidTﬁﬁ6?VIl-be
met hyl ester 3- Am no- propiongg acid nmethyl ester (261
dissolved in 3 nL of nethyl alé&ohol and the pH mas.ﬁpj
concentrated acetic acid. 9—[4-(1 H- I ndol - 540
yl am no) -t hi eno[ 3, 2-d] pyri m di n-6-yl ] - benzal dehyde (3100 ng, 0.28 mmol) was
added to the solution followed by sodmn1cyanoborohydrgge (11 ng, 0.17 mmol)
After 14 hours the reaction 1 0 MAY Q02 WO 991 244 -38 PC T/1 B98101691
5 m xture was poured into water and diluted with chl & of orm The aqueous
| ayer was separated and the pH was adjusted to 8.5 mﬁthol N sodi um
hydr oxi de The desired product extracted fromthe agpeous layer with
chloroform (3 x 20 nL), the conbj ned organic extr e dried over sodwm
sulfate, filtered, and dri®e~] of
3-[4-[4-(1H i ndol - 5yl am Feno[3,2- di zyl am no} - pr opi o
nic acid nethyl ester. Th uci/10 was cohvert HCl salt by
stirring wwth 1 equivalent of 1 HCl in ether and the gesulting yell ow
solid was dried rn vacuo. hﬂfh 105-118C, LC- Ms: 458'{Q#H); HPLC RT~ 3. 86
m nut es Exanple 18 N~4-f4-~1
H I ndol - 5- vl am no) -t hi enof 3. 2} dl pvri m di n-6-yl | -benzvl >~N . N -di net hvl - et ha
nel, 2-diamne 15 The title cofrgound was prepared from
N, N- di et hyl et hyl enedi am ne apd
4-[ 4- (1Hi ndol - 5-yl am no} -t hi eho[ 3, 2-d] pynm di n-6-yl ] - benzal dehyde by a
procedure anal ogous to exanple 1d M P. 170-183C, LG Ms: 443 iMRI; HPLC RT:
3.02 mnutes. Exanple 19 N-(4-f44(1
H-1 ndol - 5- vl am nol -t hi enof g 2-d rimdin-6-yll-benzyllg N - h~rl - et hane-1

-am ne by a procedure
; HPLC RT: 4.11

am nol - propi onic acid
1.7 mmol) was
ted to 6 with

, 220 diam ne The title coppou prepared from N hy nedi am ne
and 4-[4-( 1 Hindol BiyTaky t hi gno[ 3, ZgdT pyr i RaT™G- yI|] - benpal dehyde by
a procedure anal ogous to e The product was co r o the

nmesyl ate salt anal ogous to exanple 17 being converted to the HCl salt. MP.
93-105C, LC-Ms: 429 (MH); HP4C RT: 3.46 mnutes. 25 Exatple 20 (1

H I ndol -5-vl|-16-f4-f (2-nmethoxv-ethvtam no)-net hv)/~hen~| -thienof3
2-dlpvrimdin-4 1 -amne The title conpouq$R$@s Dared from

2-am noet hanol and 4-[4-(1

H i ndol - 5-yt am no) t hi eno[ 3, 2- d] pynmi
anal ogous to exanple 17. MP. 17030
mnutes. Exanple 21.( 1 R"
H- I ndol - 5-vl | -f 6- (4-oroovl am nonet hw.- n -t hienof 3. 2-dl pvrim din-4-vl |-
anine The title conpound was prepared fro¥propyl am ne and
4-[4-(1H—indol-5-ylanino)thieno[3,2-d]fgnn1din-6-y|)-benzaldehyde by a
procedure anal ogous to exanple 17. MP. 190 35 205C, LC-Ms: 414 (M+); HPLC
RT~ 4.15 m nutes. ~ 0 MAY zo~z WD 99/ 24440 -39 PCT/1B98/01691 5 Exanpl e
22

i n-6-Y1]-benzal dehyde by a procedure

M5: 416 (MH); HPLC RT: 2.91



~1
H 1 ndol - 5-vl ) - (6-(4-f(3-nethoxv-propvl anmo) - net hyl ) - phenyl ) - QULﬁgﬁfi dev
-nmdm4l -amne The title conpound was prepared from 3-net ho yl 0
and 4-j4-(1 Hindol -5yl am no)-thieno[ 3, 2-d] pynm dm 6- yI] benzal dehyde b a
procedure amabogds to exanple 17 10 M P 160-175C, LC Ms: 444PFWP§/8/0'FWJLC
RT. 3.92 mnutes. Exanple 23 (1
H I'ndol - 5-vl ) - (6-d4-f (2-pi perazin-1-vl - et hvl &fi no) - met hvl | - phenvQ-t hi enof 3.
2dl pynm di n-4-vl)-am ne The title conpound was prepared from
N- (2- am noet hyl ) - pi perazine and 4-[4-(1 Hindol 15
5-yl ammmo) - t hi eno[ 3, 2-d) pyri m di n-6-yl }-benzal dehyde by the procedure
anal ogous %t o exanple 17 MP 178-191 C LC>§£EEH@% (MH); HPLC RT: 3.41
m nutes. Example 24 (1
H I ndol -5-vl)-(6-~4-f(2-nof Cholin-4-vl-eth Ianlno) nmet hyl ) - phenyl ) -t hi enof 3
. 2dt pynmi di n-4-yll-anmore 20 The titleg co nd, was Rxgpa from
N—(2 am~noet hyl ) nor phol i ne _and 4- [4-
H ndol 5-yl ami no) - t hi eno[ 3, 344 &yl yl ) benzal de }
anal ogous to exanple 17 M P. 100- 111 : 485 (NH:%
m nutes. Exanple 25 17
H- | ndol - 5-vl ) - f 6- (4- met hvl anmi nonet hvl - phenyl ) -t hi enof 3. 248! pvri m di n-4-vl | -
am ne 25 The title conpound was prepared from net hyfame and 4-[4-(1
N-i ndol - 5-yl am no) t hi eno[ 3, 2-d] pyri m di n-6-yl ] - bepzal dehyde by a procedure
anal ogous to exanple 17. The product was converteg to the nesylate salt
anal ogous to exanple 17 being converted to the HO sg@it. MP. 140-147C,
LC-Ms: 386 (MH); HPLC RT: 3.54 minutes. Exanple 26 B0 L1
H I ndol - 5- of N6- f 4- ( 4- met hyl - p~per azi -t hi enof 3
2-dl pvrimdn-4-vl) arnne The tiftlte from
N- net hyl pi perazine and 4-[4-(1 In
yl am no) -t hi eno[ 3, 2-d] pyri m di n- 6-yl [Xx3mm0zal de he procedure
anal ogous to exanple 17. The product was cqggerted to the nesylate salt
anal ogous to exanple 17 being converted to the HCl salt. MP. 143-150C,
LC-Ms: 455 (MH); HPLC RT: 4.23 minutes. Exanple 27 2-14-f4-11
H I ndol - 5- vl am no) -t hi enof 3. 2-dl pvrim din-6-vll-b gzvlaninol-orooane-l.B-di
ol The title conmpound was prepared from serinol a
4-[4- (i Hindol -5-ylam no)-thieno[ 3,2 d] pyrimdin-8&-yl]-benzal dehyde by a
procedure anal ogous to exanple 17. The product was 40 converted to the
mesyl ate salt anal ogous to exanpl e 17 being converted NR'R*he HCl salt. 'H
NVR (400 MHz, MeOH) d 8.37 (s, 1 H), 7.67 (s, 7.69 (d, 2H), 7.49 (s,
1H, 7.41 (n1 5H), 1 0 MAY 2Q02 WO P 8/ 01691 5 7 30
(d, 1 HH7 19 (dd, 1 H, 6 48 (d, ds : 4H), 2 72 (m 1
H; LC- M5 446 (MH ), HPLC RT 3.2 m nuf\es 28ls- (4J14- (1
H I ndol - 5- vl am nol -t hi enot 3. 2- d~ pyrlnldﬁFECyll b&nzvl ) - propan-1-of The
title conpound was prepared from 3-am noprop | and
4-[ 4- (1H ndol - 5-yl anmp) 10 t hi eno[ 3, 2-d) pyri mUr n-6-yl ] -benzal dehyde by a
procedure anal ogous to exanple 17 The product was converted to the nesyl ate
salt anal ogous to exanple 17 being converted to the HCl salt. ' H NVR (400
MHz, DMSO d 11.1 (s, 1 H), 9.54 (s, 1 H), 8.44 (s, 1), 7.75 (dd, 4H), 7
42 (m 4H), 7.23 (m 1 H, 6.41 (s, 1 H), 3.67 (s, 2H), 3.43 (s, 2H), 3.30
(s, 2H, 1.54 (m 2H); LCGMs: 430 (MHd); HPLC RT: 3.34 mnutes. 15 Exanple
29 2-((2-Hydroxy-ethyl)-14-f4-(1
H ndol - 5- vl am no) -t hi enof 3. 2-dl pyri m di n-6-vl | -benzyl )am no) - et hanol The
title conpound was prepared from 2-(2-hydroxy-ethyl am no)-et hanol and
4-[ 4- (1H~-ndoi - 5-yl am no) -t hi eno[ 3, 2-d) pynm~di n- 6-yl J- benzal dehyde by a
procedure anal ogous to 20 exanple 17 The product was converted to the
nesyl ate salt anal ogous to exanple 17 being converted to the HCl salt. MP.
110-127C, LCG-Ms: 460 (MH); HPLC RT. 3.50 m nutes Exanple 30 2-(2-(4-f4-( 1
H I ndol - 5-yl am no) -t h~enof 3. 2- dt pyri m di n- 6-yl 1- benzvl am no~- et hoxv)
et hanol 25 The title conmpound was prepared from 2-(2-am no-et hoxy) - et hanol
and 4-[4-(1 Hindol 5-ylammv)-thieno[3,2-d]pyrimdin-6-yl}-benzal dehyde by
a procedure anal ogous to exanple 17. The product was converted to the
nmesyl ate salt anal ogous to exanple 17 being converted to the HCl salt. MP.
111-119C, LCG-MS: 460 (MH ); HPLC RT: 3.40 m nutes. Exanple 31 30
2-(2-(4-f4-( 1 H1Indol-5-vlam no)-thienol3. 2-dl pvrimdin-6- |
- benzyl am no) - et hvl am nol et hanol The title conmpound was prepared from
2- (2- ammo- et hyl am nor et hanol and 4-[4-(1H
ndol - 5 ylanlno) thleno[3 2- d]pyrlnldln 6 yl ] -benzal dehyde by a procedure

I o o v I o — —— T Y T T T T N e

de by a procedure
4.23




1 0 MAY V02 WD 991 24440 -41 PCT/ 1 B98101691 5 Exanple 32

L6- (4-~f2-(4H |1 m dazol - 4- ~) - et hvt ammol - net hyl | - phenvl ) -t hi enoighﬁ ?Imimd
-m4-yll-(1 H-ndol -5~ 1) anme The title conpound was prepared f E‘

and 4-[4-( 1 Hindol-5-ylamno)th~eno[ 3, 2-d] pyri m din-6-yl]- benzal deh de by
a procedur avanskegous to exanple 17 The 10 product was conver PEHIBY #é
nesyl ate salt anal ogous to exanple 17 being converted to the HCl salt '

NVR (400 MHz, DMSO) d 11.1 (s, 1 H), 9.61 (s251 H)) 8.47 (s, 1 H), 783(m
3H), 7.66 (s, 1 H, 7.57 (m 2H), 7.38 (m 2H), 7.24 (m 1 H), 6.95 (s, 1
H, 6.42 (s, 1 H, 4.22 (s, 2H, 3 15 (m 2H2.82 (m 2H); LC M. 466

(MH); HPLC RT: 3.76 mnutes. Exanple 33 15 (1
H- I ndol - 551 ) - f 6- (4- (f (thi ophen-%‘—yaéd%ﬂﬁpﬁya-s—émﬁér—%%o ' v yl ) - phenyl ) -t hi enof 3

. 2d] pynmi di n- 4-vyl IThal’nirdparaﬁ'dsTEOftthé Eempaanioofrite pasenp megrae s flustaed in the following
C—t hi ophen- 2-gy. E hyl am ne and
4-[ 4- (1H ndol -5- am no) t hi eno[ 3, 2-d] pyri m di n-6-yl ) - benzal dehyde by a
procedure anal ogoJé‘etC@méS{'ﬁﬁ’ﬁl%"le? PrERent JAVSRPR: argAeackly, RIFERES FCEQSdIRt i ﬁié‘g&‘??"‘at e
sal t anal ogousgetiicas mﬁptbmno‘sz slamddng tr%(hrtccsawamd tillustrate ayehiichl sgrithdtic pidceddre for

uran 2oy et RAFFSArnaromens, P i pichons nfedl (WG SHETY Gpacfichubstiles o
H i ndol 5- vl ) -paawamonTﬁecomppllmsmﬁmw Waappmsemp@doﬂhe)meparatwn of compounds of

C furan-2-yl wmLAY me&n&ﬁh% ét fBﬁlmflal h WhIEH X‘53§s deﬂned above) may be prepared by one
yfam no) -t hi eno[ 3, 2-d di n-6 é enzal deh rocedure @ I097ous

to example 1P' mMer“x‘f% sl%eéE"beE ished P Wtﬁm%\qﬂ?ﬁgﬂ?&‘tgﬂs B YPeD
Exancl e 35 1+gubhghdd Ddly 27, 199%) IWods) +9897 W (pabhismes) JulytBi7e 1895), and WO 97/13771 (published
3. 2-111 pyyl mA%lnfﬁ 1¥9 ); bﬁeaa‘t', wgﬂ%rm&erél W.&%aqu rao,%me;a@uﬁs\,awe Shdl &

conmpound was prepared from 1-(3-am no- rop g 8 n- 2-

H i ndol - 5-yI é’ﬁMaVPPFgé&PF@@' -t BTerered 5\"'“ 8?1’2’8?%89&&@'”89"63“812(93%6‘!9?%
anal ogous t 0 exesntpbed tefow Mt .refdrdBeel 46 Sepd G3 ME: Schérie (2VHIN) stepHPL&E FEhemd .10 the
m nut es Exa

" ndol - 5. vi Sepelhe o g 5‘# SyPreE o SRR dng o e 2T e
propane- 1. 3' ti@gptag the Smgt@mpéu Wﬂbd‘ﬁ‘ﬂ‘"\/\/ﬁ'@%ﬁ’@ﬂﬂi‘?'% Of biyliithium, and then 1,2-
N, N- di metduyi phiseghe1 €0 adtiaRGorddishne or bromine in a non-polar solvent, such as tetrahydrofuran

or ocedur e andTBoe ARSI Borb 7 o pr et 1o 3nE Fat b R
RT: 3.84 mi nigrassally Wanfing-the/ npGDE tmmnmre@o-zsmhs@ssfeplze@ Schefix Antee

37 (1 f fi a beco led com nd of formula HNRR wherein R' and R?
H | ndol - 5- vl )co?ngou(‘ﬂo or a m y o pf’ hi enof 3, 2- dfFvnm din-4-vl1

- vl net en
-am ne The tia9 @&s éﬁfWﬁ%ﬁE‘B‘ema%"°b?“§p%u"?§dp'F$“0Fﬁ b ﬁﬁ?ﬁ iSHED %FhBV"ﬂ'" 4irigthylamine or
H- ndol - 5-28 arso&ion thipdr@e,odnd, optishiapy inrthel preSenge lof mnnmalhgkebq%eddays a catalgst athderean

anal ogous to a 4 4 L)

it o, 10 SEARable M) gy ol I gf”f % Ly ' Cebe kool

3. 2-dl pyr| m d*'mﬁt‘ﬁ’ﬁmﬂﬂénzgﬂ“ﬁ:m n ?'%‘@[QFF"&PHTD)( 'EE‘F%PVQ'P'WTZ% eNMfhe
title conpounrdiowssdmpacepakris] THFOGIethysaioRioe IMSY), amam;nmeﬁymdmaaon &l mbduney bf
i1 ol - 5. y1 e B mofs,of e toregpng sohents, grefersbly 5 migure of thuy sconpl and DCE, at g
15 anal ogfimys terppasaturaf @orm?mbmnpo rgwltsrsn:-‘ratu@ peferably50(1 for HFﬂ_etquqf abgutgg

m nutes. Exarfalm t§92 botré1d grbfn&e thke compound of formula 9. The foregoing reaction is preferably
H- I ndol - 5-yl am no -tg nof 3. 2-dl pyri m di n-6-vl | -benzvl) - pi perazin-1-vl)

et hanone The ﬂ‘?\"és& ng Bhd was prepared from 1-pi perazm 1-yl - et hanone and
4-[4- (1 Hindol - 5 \@berg trendomppundhofenmiuty BNB]RS s ah dbtiengly\substibiadzadoibetryitivitey a
procedure an%&&?%fﬂ Ebng%ml &nlbe prihdred BRorkRd G ohEoMRioreRéthédd¥hknbwn EhEseRT~

4. 24 t Ex

o ooy g R e SRt Mg 1) eseioBsh BrPE T BB RetEn 2epicaion publgaton
H i ndol - 5- vl )nusiem&/OT 8623141, | refecedrm ae warsl ipVéSaSeupter and £ i Miler, Shsteracyiclive -
and 4-[4-(1 'tdrﬁwe.l.ds%x hme'm c%'ﬁiafzglb%ggérﬁs .ndJLw\@emfdm &exﬂ.&w faenz@rbaeh;vde

by a procedure anal ogous to exa WB g
HPLC RT~ 4. 10~9mAqumdss Interscience Pubhshers inc., New York (1954) Optlona substltuent can be

included as appropriate before or after the coupling step illustrated in Scheme 1. Prior to the
40  coupling step, pnmary and secondary amino moteties (other than said amine of formula HNR'R?)
are preferably protected using a nitrogen protecting group known to those skilled in the ant. Such




Exampl e 41 2-(4-f4-(1

H-1 ndol - 5-vi am no) - t hi eno13. 2-d] evri m di n- 6-vl | - benzvl am no) 4y qwnz%pf
. The title conpound was prepared from 2-am no- propan-1-of and 4-[4-
H i ndol - 530 yl am no) -t hi eno[ 3, 2-d] pynm di n-6-yl ] - benzal dehyde by a
procedure aw@lsgeds to exanple 17. M P. 160-175C, LC MS: 444 PUWIBIS/HBRIC
RT. 3.90 mnutes. Exanple 42 ( 1
H- 1 ndol - 5- vl >t 6-f 4- ( 2- met hoxynet hvl - pvrrol i di48=1- vl et hvl )
~henvl | -t hi enof 3. 2dl pvrim din-4-yll-am ne 35 The title conpound was
prepared from 2-net hoxynmet hyl -pyrrolidine and
4-[4- (1Hi ndol 5-yl am no) -t hi eno[ 3, 2-d] pyri m di n-6-yl ] - benzal dehyde by a
procedur e AnaAAIB0S IHWYPERAFIGY UsE AP es‘!@id p7v . cE'EF"I?E?“M'?@M is; "RAptECvERT !
4. ?EZS Enm(Jt e? Grouﬂswohdamc@ﬁmeéws&a#mxon%hméw&Q&&/t@&ﬁ%kagﬁarrpl e 43
N- 4- (4 1 HI Ayl
3, 2-dl pyri m di n-6- IOI ept?eorﬁ)zé\eleé'?ﬁm ectoﬁ'%ﬁgcoé "““'ae mﬂ%é’eﬁ’%vf'étedc‘Br"r’ﬁoﬁH‘M‘/{)&
prepared f r onforiufa2t ayrdonping theystartingesmanyndevith @ctompound of the formula R"'-B(OH), (wherein
4- (/4- ( 1Hmdol @”}an)\e& de’vﬂpﬂw%g'pf&%'dmdﬂ-tﬂs@pﬁéh} Ha I 4R Y, Wodadum,

E[r ocgdgr5 e anal 0 OUS to 8'5(33 anf"?F)?ﬁllae'”T(lpkcﬁlﬁéﬁﬁ gaaﬁ me s?‘ﬁ‘\”@ﬁ%f’" ssuum

3. 2-dl pynm dla'aftﬁma»tél arige a olvgntp suobnain iuéne, eatenrly THE, aMFdorade_cyeﬁaae (DMER
conpound was ﬁ&@@@gs%, 1R fué@«aa ﬁiﬁaaerémgwp @gera&eqﬂa e ofabbik go- 1
enza

H15 ~ndol - am n t hi eno rem %33
procedur e ana11§§j?o|fﬁ g perod fHiAbeutLY o I%I:"OUPEQST%S i§_gnaipgouy fthe 7-9'*' cRPRity

RT: 3.56 M nyiredurB64@Ed0Ed thoN Nvdurd. 44 (Suzuki, Chem Rev. 1995 95, 2457 in the altematxve
H- 1 ndol -5-vl ani n

nel. 6- di ahl ne° teé’é%)ﬁﬁ'gt}’t‘iﬁ% herﬁ%ﬂrﬂw;%lrg\‘}ﬁggeg SB%WS H‘e&p Z?ﬁWP May be inffodueed to 2

N , N - di met hydonipevrairné farmela @-fellvivee bythe deuringiof4hg wsytihg compound with the compound of
H-i ndol - 5- y| aginm Ak QQB&c'n)béa]aBMWnlrﬁjbﬁbﬂ@r Wol:edbﬁnﬁé’d ﬁ&f&ﬂ&?py rrrap Be achlevedg c

procedure anal ogous to exanp g
LC- M5 499 (MPY) reaqquwomapumé dhormuls? “ﬁ&m@ou gt Tormua (Fiakyisiannyi-R
Fur an- 2- vl - ( 4whéreih &' ié Hsidefihel-abowd) asutmes (titutysmonyd-F", i thy ipresrite of Eopper ba@ Y |
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35 100°C, preferably room temperature. This process converts the aidehyde to a moiety of the
formula R®°R’NCH,-. Other methods of modifying the compounds of formula 1 will be obvious to

those skilled in the art. The compounds of formula 2 are prepared in an analogous manner,
Scheme 2 illustrates a procedure for preparing the compounds of formula 1 wherein X' is

CH In step 1 of Scheme 2, the compound of formula 10 (3-amino-thiophene-2-carboxylic acid
40 methyl ester) is dissolved in sodium hydroxide and refiuxed for about 2 hours. The solution is
then cooled to 0°C and acidified to pH 5 with concentrated HC! at which time a precipitate will



D net hyl -[ 1, 3] di oxane-4, 6-drone (5.0 g, 34.6 mmvl) was conbined with
triethyl orthoformate (205 nmi, 138 nmol) and stirred at 30C fqrglMA\p%g%

- Thi ophen-3-ylamne (2.81 g, 10 28 3 mmol) was added in small portions a
roomtenperature. at which tine a white percipitate. The m xt ted
at 85C over %‘Sﬁ%’i“fﬂb reaction m xture was cooled to room tem&ﬁ%@’ogﬁ

i sopropyl ether was added and the suspension Yas stirred for one hour. The
precipitate was filtered off and washed with i'sopropyl ether and dried m
vacuo. The internedi ate was di ssolved in nethylene chloride and potassi um
carbonate was added and the 15 suspension was stirred for 30 m nutes. The

solid was f:tl e t] i ,
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onshed w8 oribing b cofblefCor i hayBRT THE Hikile @l HEed of SSE Bafin e
4Ht hi enol 3, 2- F§YYPY @resiritatgnwhich j§ apviRigredatr . 2-diniatyf-S+thipphes-3-glaminomgthylgneyg
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and dried to AFPHRC 4 Sregefura dscroad ity iesResio \R58HA 347 bS JglowesAq prepare
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afford 1.96 g of crydeop § tof MhePHedenp lﬁv&goﬁ E’Eémeésgﬂineﬁlé%rbgﬂ ato%s.z,[g%uch

mol ) was coupl ed v~-nth benzeneboronic acid I n a procédure anal ogous
exanple 2 to Septsomesy rq_xtqus %sa@prateﬂ into their individual diastereomers on the basis of their
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3. 2- bl pvri di nc3mpdund 16137 alcdrd)Y @epafdting tthd biastsresmers!Rfd \werveding 0. € dydrdiRiny) the

4-fornyl benzenebor gni c .acid and,.(2-br h~e - b] idip-7-yl)-(1
ol 5oy 1) ARy el P S eRRnata bils “Didnds A eh ok iabe,
DVBO) d 1101 (digstereoper mixtugess ahd pure eppntiomers are(qgnsidered)as part ofdhg igvention) 7. 95
(s, 3H, 7.82 (d, 1 H, 7.60 (m 3H, 7.00 (d, 1 H, 6.58 (s, 1 H, 6.40
(s, 1 H; LCGCM: 370 (MHa); HPLC RT~ 4.83 mnutes. Examale 49 25 (1

H 1 ndol - 5-vl ) - (2-thi o~hen-2-vl-thienol 3. 2-bl pvridin-7-vl)-amne The title
conmpound was prepared fromthi ophene-2-boronic acid and

(2-bronot h~eno[ 3, 2-b] pyridm 7-yi)-( 1 Handol -5-y1)-anore by a procedure
anal ogous to exanple 17. ' H NWR (400 MHz, DVMSO d 11.1 (s, 2H), 8.27 (d, 1

— — e~ e a1 -— o~ o~ P
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f 2- (4- Fl uor o- phenyl ) -thienoj 3.2-blovridin-7-vlil-( 1 H ndol -5- \,1Ig m\y%g{he
-title conmpound was prepared from 4-fl uorobenzeneboronic acid and
(2-bronot hi eno 3, 2-b]l pyndm 7-yl)-( 1 Hindol-5-yl)-am ne by

anal ogous t¥¥ g(?;l Ye 17 ' H NMR (4d0 MHz, DMBO) d 11.4 (s) 1 T—éi%%gﬁ 1
H, 828 (d, 1 H, 7.50 (m 9H), 705(d1 , 106 49 (s, 1 H,; LCGM

360 (MHf ); HPLC RT: 5.40 minutes. Exanple 5372-(4- -( 1

H t ndol - 5- vt am no) -t hi enof 3. 2-bl pvri di n-2-vl | -phenoxv?-ethanol The title
conmpound was prepared 4-[2-(tert-Butyl-di nethyl -silanyl oxy)-ethoxy] -benzoic

borornc agid and I l. e
by a proc&dure 15(151'%%?9’ Sgptogme}%(&asz‘r Qhél)g ‘Aagﬁél\iéﬁ% 5188%%%% éféa TEE
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56 1~4-f 715 1 réddiysbtdined- Thaﬂésned adid$zttroah 3is@ bé previpiiathidrfroth &/ Solutidn of the free base in
benzvl) - pi per nd was

pr epar ed fronalln%!'g%@ﬁé \I(;e?ii{e -ca ‘tt;o()t)l?(fé) clﬁ%bg(a:ﬁ%pgo%\nggﬁﬂe lhp %EE%Q d

Hi ndol - 5- yl ani no) Tﬂ1ﬁ$%‘1"RET[PSU"P5tﬂ' W’F‘P'H$ ih-2nd ¢that B@r?f!&’!cdélﬁ‘?'ﬂ@ B carahierelderming

anaI?)ogous ]Eo HR¥SEES Mithlvanols pHafnaciBgicAliViaboeptabil’t&tiohtl | Exhniples B sUdh esits inciaBTMee
57 35 N~4-f7

H- 1 ndol - 5- vl ail%a'r']o ta}( %a('akﬁ’(')nf? agh me‘a\'/?*f"a 2hd B2 Gflag’é thes ju ang pmaf‘eh I sﬂngxgrq%se
1. 6- di ami #e ﬁa@ ere 1 3llcpreRwsh b Gowatopel dseiistes r 38 Rhemlcal bases which are used as
N-di met hyl - hegaess o &eﬁﬁr@fﬁe 'Bﬁafm\de%cill? 'a(:c table base salts of thls invention are those wh:ch
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f
The 1 t1 6 corPBHHIRAL FPsaTEre e, 331%'8% spopheh 30g Yish ayhiatid e sabuing
1 H ndol 5- yl| asaiutmm) te tdninessoih 3ne? sdme panmbir ras Defple] - Ibeanuetlcaehww@hbmeac Quardidebuofe
E;]glrrg?gu(si%d 0 f@ﬁgﬁﬁpla‘?e préterdblyCerhfioyd® in Sf8r foMrsire coibleteRdss of -réaktidH Y Maximum
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t ube (2-brono-t hi Sime[@nidolnideyofithe pregent! ilveftion- arel qlotebt inhibitars ok the 1508 rfamilyOof29
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Ni trogen was (FGER} ePEEHFETHRr f"ﬁg" é‘B‘II H‘E‘F GFF %{'rﬁﬂ'apted t° pen?" use as a"t’pm"fe tive
traps- benZdy| (agbhto(gg. baricricar lire mamplatss particutarip il huaeavs( [The cOBBounds o0the péesemtol )

was added, t r I

Sol ut on vas LoneaLa BERCR W Eiagfis et toaefhal i B ibaungs
silica gel w4 Rhecpmeeent/inveriian are xssiy E'f?’SrRﬂ%VG"@O a\;idnﬁea@g%of & Va("ﬁ'é‘ qfﬂturf@n
conpound. LC-Hyferproierativiytdisbrderd™uch @S maligrihht 24 wenigd ttérdors of the liver, kidney, bladder,

breast, gastric, ovanan, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic carcinomas,

40 sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such as benign
hyperplasia of the skin (e.g., psoriasis) and benign hyperpiasia of the prostate (e.g., BPH). Itis, in



Exanpl e 61
2- Met hoxv- N-1 4- ohenvl ) - N - (6- phenyl -t hi enof 3. 2-dl pvri m di n- 4 g1 MAPeIgagne- 1,
. 4-dianme To 4 ChI or o~- phenyl -t hi eno[ 3, 2-d] pyri m di ne (150 ng) 0.608 mmmol)
in f-butanol ni) and di chl oroethane (2.5 nL) was added
2- Met hoxy- N 91 é‘H{/I) benzene- 1, 4- di ani ne (130 30 ny, 0.608 rholJ5°Ahe t he
m xture was heated in an 80'C 0|I bath overnight. The reaction was cool ed
to anbient tenperature and isopropyl ether was added. The product was
filtered of to provide a tan solid (200 ng, 78%yield). RP18-HPLC RT: 6.261
m nutes; APl MsS: 424.52 (M1l); MP. 201-203 C. Exanple 62 35

N- (4- Met h |
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sol ution of (4-Ni e gamy&)mﬁ&ﬁ&aﬁhasaaﬂ fBr?nu%%aP r@DzU #MS‘%E‘IB' c)eﬁnﬂmﬁé’h&;ﬁn@e

(10 m) was added rrg I um on car
m xture wa8 hy@Pglehinh t!%if’ the RRQFPNRRYIaHCNS pf AN ??@9?’1%5 $ubsH@ (890 A¥Sst -h@astrin or
filtered and poiGIETYr (421)eshdbm copalymer(IOPgsnendt di J. Biol. Chem. 267 (29), 20638-47 (1992)) on

o L opneny L e bp by ol o Bt okt ek !l iRPOERRES 1L BT Lot
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d 1 N- 230
CoTPTe Ry RUEREESlRchd Souct Mof =nd SRnBieTel 4 4 mBEhaS ks ik Fof BBy R
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Exanmpl e 64 A. 155 gRasdlnh %o@ina%te%ntaotb?él vohﬁ‘l@zo? ﬁ‘@pllfol“zdjéoaﬂhﬁl@s ;tq?_&n tEmdertiure, Of

4-nitro-fluorgobenzene (250 ny nmol ) (195 n)
1.77mmol ) ~n 4hedestfompaungy d'F-w‘vad %mw'i%ww@y's%dﬁeﬂwwagh%a (@ JRikbiE M
Mg, 2. 126mol it the ERFSREHr IEGRVRK, 5rtd ifidubgteditor 2680 ﬁ.rme atagiey The }Sh&ph@ﬁatohon

I to 30 anbient t t | ut th
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magnesi um su nce I'n vacuo to prov
(4- ni t r o- phenyhs tegctionisystonaed bbeac\dmgmofn@ ul WP/&MP -5 'y" EDKPI PHB: 2raM TP panddng ) .
35 To a sol uthQ 'Fic@f'rr(e‘iutﬂk EFeQ:e&hﬁBé/d éﬁ@ob@hm -8 f&elo(rﬂuﬁﬂesn% pPoflﬁ&rﬁHHHt frorh N

t ol uene ( : (109
P aekCThaB o £h e i psipd COIGA:S £ Sl SENBRTANFEhpaFan ik ektsd Yo 18 INS%
then filter edaestdaddridienperatasis and theaain driddoTips @sulid én the binding of substrate to the paper '

N- (6phenyl -1 hW § o? flgLWPI 93 %(Q)rr:ﬁg yﬁhké“PR/@c&%rXtLd %e gg‘?edlb%h%ll@@nﬁhﬁaﬂon

guantitative yi elq)c(% as a yellow s
N- ( 6- Phenv! - t RPEHME 3"°2[R9|'36% in thecrbgenee ¢f subfirate,(egy Wﬁ‘gaﬁ’@ﬂ)iéﬂ@l@c'ﬁ‘i Al yaves )

0 N ~Y ~C-2 Was 9%ackbfelid aAd péicdnt Iibibitiod 165 Hlcutatddt relbiive ite gorarols ratheut Ltést compound
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in 27%yie romN-m enzene-

4chl or o- 6- pheA§EMNEIHeS @8 aEﬂ'@f"Bi'/'Pl'% m'%‘e‘O'BUF ’ff@f’fm(ﬁ'h'R!P Of Riigmage FM'E RT 7
468 m nutes. APl M5 409 1 (M+1l), MP. 221-222C. Exanple 65 10 A Preparation
of 2. 3-Di net hoxy-N (4-phenyl)-benzene-1, 4-di am ne Foll ow ng the procedure
described in Exanple 63, this internediate was prepared an 40% overal |
yield from4-rntro-fluorobenzene (376 ng, 3.54nmmol) and

4 amo- 1, 2- dlnethoxybenzene (542 Ny, 3 54nnDI) follomed by hydrogenatlon in

T T T e pe—



Utilizing a procedure anal ogous to that described in Exanple 61, the title

conpound was prepared in 21 %yield from added 2, ' y ?
- 3-di met hoxy- N- (4- phenyl ) - benzene- 1, 4-dianine ( 191 ng, 0 696 1m(]rolvlfﬁ‘ a?“p(g

4- chl or 0- 6- phenyl -t hi eno(3, 2-d) pyrimdine (172 ng, 0.696 m*rDE}g RP18 20

HPLC RT. 6.WO3%#440tes, APl MS: 454.55 (M+l); MP: 160-161C. ERSHABB/YEIA

Preparation of N-(3-Method-phenyl)-benzene-1.4-diam ne Follow ng the
procedure described in Exanple 63, this int erffedi ate was prepared in 53%
overall yield from4-nitro-fluorobenzene (199ng, 1.77 mol) and

3- met hoxyani fi ne (250 25 ng 1 77 mmol ) followed by hydrogenation in

et hanol . APl MsS: 215.

N- ( 3- Met hokv- phenylNg- ?Q"V"( 6’f Bﬁe‘}?ﬂ'\pmt"fﬁse%é‘?'@”'fs di 0P and"dlY'¥R: 537 P§ IgETIEIY 1. §
ifamne Utili zamangneofpmmueuluftemangrbwtymysa test coinpdund eglative lealcantrolExXTaetbneor @tqwtt he
title conmpoung,ygs eg‘)étgpaf \EQOJSQO%M%E %I'éjfn%afsg@d%g to the mettlwds of Corbett T H,

N-(3- methoxyperlP/ -dlr am ne
4- chl or o- 6- pHaY [ Tumer édygtion ﬁe@}'WP'Pﬁf"cP?YSDE’TB@%m"@'aﬁ‘?@"*rﬁ?ﬂﬁ's ofybe §-0l9p
30 RT. 6. 833 micator EnemétRérapyBassayks it a(Ndtd op CaM?iogéB&rul:&ﬂe (CankaroRest) 85674 34:

Preparat | o 435\%49‘}@(4%'\6 et Y| & azi‘mlézﬁ %l%%@-tunﬁm }Egbe%@%'nﬁ’efags’

Fol | owi ng ure esch bed—r'rT e I'nt er medi
prepared in ance Ghegathe g "4_r1r$97 6 1978k Mﬁ%@%@%ﬁ@f I“"??’srﬁﬁ‘bl)
and 4- (N, N-di ,mwhhhﬂma& uyryd iINRudn?atd Xg0° 1dg Prasesifujed tarhdr @eisdhidyian MDA-

hydr ogenati o q\/lé-gﬁéa ttarggsrt] 8|1 human Jr-ﬁquhFé g: alﬁgr nec§ cgémgpng géllg) sﬁ%ﬁbem 0. 18 Jh‘li’ Rgﬁdl QMB]‘

). B.
4- (N. N- di et hftensHfficient tng biaspstiapagd for fiee tyrgrplochepome palrakisf(2:3 2orel Inslamatertiing test v |

) benzeneidl. %ansammﬁuc%tchy zrbrt&aedm%dw @;ngma.hd)gaﬁ@atee bly RiblsolGR% GR IDMED | N
Exanpl e 61, the p

1% vield | dd

N AT (N Nt RN 3t etretten & £ o 1BR B0 BidstegioR 18itensh Rysaie AR, 265Gey.
991 24440 - 50 mmnoreeemyeelmrosncmms 0.9 SADE) byrihé wtr@nemoneal (ip) or oral (po) routes
4-chl or o- 6- phﬁ'ﬂb’r{'llnrspétﬁﬂ%l&e 5)d W’ﬁ\oﬁggm@ corQe&xQ@ JEP? ) ofdertd aElehhmddn

7.056 m nutes; A Prepar ation

0 3Nt Pt Sk e e e WO B bIPm SPIS  VERIoL PGP AEIBTE SR
1. 13 mmmol 20 anahdpisd tuardi size ong)oawmhtéd)uix@thagonnba%mmr Wegiti=' (hefngtht > Evicih))2a S

added hydr az'eﬂ:@orﬁv\g% Eglmého% throu 'ﬁq gﬁ?{ B(&jplsBQr §cr§9rﬁn dé?ﬂ rﬂ?and

reaction m xture tered concentr at e 32 uo
provi de a red¥Bya\irodusts dsajnst M%@%H“WWB@PW'&?'@X?W%UW £ @i’i"f‘oﬁﬂ——
RP18- HPLC RT CtienidtHar. IRebl) BB 104ARI72/ERedults ate dxiiedse.as Bercent inhibition, according to the

2 Nty T el F‘Iéﬁ-chiﬁhew Wi enqg@v AR, £”1%=€m4‘rﬁé berk R Cer i @

seal ed tube 2- r|md| ne

was di sso?-Q/ed"‘PH“*E Nnproyflesy Fe(E’FﬂdB‘F'U%t a‘HE?S ﬁe?ﬁ_ foff a (vapgly ;;P CherEQIhRspPeutic

2- Met hyl - 5- anagentsnat@ll e (Nhodnf ntkaSGr8émemitumonatiametttcisl a rblmbletmémod/\ms asseasingd,
and the cont et[],tnfg1 ﬁ%gsat ed at 85C for 36 hours. The solution was cool ed
and filtered € SO washed with neth fene chloride, and dried in vacuo

to afford 123 ny (@Mevmpiedsl aspessing thej ackivity of s Fampound-gigthe jpregentinvention gre o0
mnutes; APl rsfsiredto/in POTMtmpatidiBY appldatdtfliblidayernmintbed WOAS5/P1Be 3 gpublished AGgust

1- Benzene§éjl fﬁm{é&ﬁh\%%@%‘l %t&he%ﬁr@ﬁrg@en@em xture of 5-nitroindole (30

185 mmol ) was ad otassi umt-butoxi de (24.26 204’
mol ) . The reacti oTﬂWQ’”@thF%Gf e CPGB‘PH"FEHb@F'a!'ﬁrba‘F%? inJghiiEng the) KPRA/EGF

Bﬁnzenesul fO%ﬁep@&ﬂn@ylb@?et@eﬁne’a%yg}e f&%&ngmcédufas added in one portion and

t he reaction chan or, framcl e [ rr

ot i on e ot 11 o0t SNPE g BEUR ofthS pissbd jRAneh 3 MERE L nklE aciy

was partitiongay betrogasHredousing amerombinant enzamatie %n@sﬁmﬁ‘at/\meéwf?sa}mrah%s Of

SXt rgct ed3$ tédipolihdshtos inRiblt tﬁé:thaé;fhory-Eh?\ @: g iefodNbusasinBirat& ! polyshilyr pdT and
ri ed over nagnesj.um S concentr at e Cru

30 was recrystam ?JI 78 ﬁrlf "}?é?( fyaaip 8?§‘Fd\9mag<€3@‘%'f°%‘°'2?m‘m8°@ﬁ écfﬁ B

[ nt er medi ate.s [eRxir8sddR|ifCSHTinsest dedis ras raughatathion® S-transferase (BN +iusitinairateinasing the

di ssol ved in &Qumﬂ dﬁfexg}égs@rpgsw | gl ?F& |scﬁfnhw]frc(n5% q&eslcq @es@’%@llsag&?gd

The m xture was nat ed ‘at room erature under 1.2 at rmsP eres
pressure. Th eg'ﬁ‘té'é?lS’PF 69?’9(%953'?'1")’ FRlpraps. a'HH’ R BRSAY I 2EI9rRed B SGvel § aﬁﬁdeG?
t he 40 coated with the PGT substrate (0.625 pg PGT per well). Test compounds are diluted in

dimethylsulfoxide (DMSO), and then added to the PGT plates so that the final concentration of




35 title conmpound as a yell ow resi due which was used w t hout further

purification. RP18-HPLC RT: 4.251 mnutes. B. Preparation of 1 0
. 1-benzenesutfonvl -1 Hindol -5-vl 1-16-chenvl -t hienol 3. 2-dl cvri nQ(N‘t?Y ZP

-am ne In a seal ed tube 2-phenyl-7-chloro-thieno[3,2-b]pyrimdine ny,
4.05 nmmol ) WAB993448i ssol ved in 15 mL of dichl oroet hane and 15 FAT/A 8’?'69'
butyl al cohol . 1-Benzenesul fonyl-1 Hindol 5-yl_amne ( 1100 ng, 4.05 mmol)
was added, the tube was seal ed, and the contehts were ~~HY ~.~u2 WO
991 24440 -51 PCT/1 B98/01691 5 heated at 85C for 36 hours The sol ution was
cooled and filtered, the solid washed with nethyfene chloride, and deed in

t fford 89%.yi e| d)..of t titl - HP
AN AR Il W SR R i e T R
H ndol - 5-vi | - (56-mh blepés: PHI7Teh 323 Mt NaGV2ATmMACIy)| | The seashen 18 0itiRtedzbysoss pasiton on
f NaH (486 f
0 ( ”?VGC\TQ tg é% J\éen{rfi gq ngﬂﬁn%% aa%qﬁ ﬁ tL Jncpgd?éﬁ Q@r%b'njn tQWérataTe wnth B

H ndol - 5-yl ] pheny ~eno - anor e
and the react Sh@kingdae ?@F‘M"‘éﬂa?ﬂfﬁ‘eg(ﬁnﬁlﬂl"ﬂﬁ'é@s ate "I’Q?B?H ‘f"@h‘ﬁ%’rhaﬁ‘{fff—"e(’:’ss'°°ma'"'"9
Hydr oxyet hyl orﬂ%pﬂmbﬂeox Aher@gnount &P pReSPhorylares PEdUS duanntitddhsy incbBatioh Gith WaHRP-

ref uxed Quer Bl Rkl Dep 2RbG A KhrikiGastBYRA b N hnb Sl Bl a8

Water-Tayer trac
acet ate The owdnFMB pesexidaset(3 M&e? & Icohtistraoethyibgnzipinel (end\fag rqaa@ne%qmng@p pat e

anld g 0 g} Cent L ah @%Raatw fMliél'QplatIEléhd@F iAo RA | IRiIBIYRSS 1R kA&GaL raalaaénm by trlei t6s
ge o met hanoUne ene or [ OV

conpound RPlSCQW@q% degctgg 8s mr?ﬂy[:%dsa%SErlanqgsanégg ”%?g'(“f\ﬂ? ftpwm%gé g‘%'s
Exanpl e 70 20required to inhibit the signal by 50% Is reported as the ICso vaiue for the test compound

[1-(3-Di e, $V| anm- f gRYL s ébﬂ@ﬁgﬂr{% é@n)pg(uﬁdsQB%nt KOH @Fb@fng k%agal thblﬂ? e e 4-

vl 1-anmore The title conpoun from| 1-benzéenesul t

H i ndol - 5- yI ] {4 dengieRigetnihahnepsts *2-?1]0 3" (FPERxts the) PofCing,oric 8'24?6*‘ ﬁﬂ (PAEDeells
nmol ) and di etrimsfeaenovtp thepamen KOROVatgnbedged @0alinoBipl. Ohera 26826888.1294) may be
anal ogous to gégméleﬁ's &8, pla@%%dldf)%gd%aﬁéhaé 0B8Rl bkRes iftle detnenifdiahldrP12)
MP. 178-180 C. aration

2- ahenvl - 5- metiy 0% F@I$I (&3 -omne see®) 2 The ﬁ%'lsl?ﬁ* dhenevashed; redrd vithoseryr daRlptR |
3- ammo- 5- phenyletihitielp kemand 00 vk pbetee sérimGattgumid (E253) manal Jllowad o mtubate for 24
acetorntrile pgge qw&él}ﬁprm % &Elﬁ&@ﬁﬂ gmﬂ@hﬁlﬁécéﬂ?grﬁgfﬁ \Oill'\ttﬁéserﬂ_rh%epleted

reacti on was poure
anmoni um hydr G%F'Eéw't"PH‘eB%?)odTFéi C‘EQP% FISF‘E'\fﬁde'ﬂ DMRP. r%?; F%?%“Pi ‘E%G‘el"lao(ﬁﬁ‘a'
di oxane to pr omisOeopcenttatin 0665% av/wphiAteheSenldiofla 2| housin@ibation, VEGH £l(sh abino final) 1s

o) were. consSeHT g RS 16 b hilGis Hitdtoll™ P CEBHTELE aldisfd rfrdinddty
was added 28r ofARi M HrRes. BRE Ve 350 Mk NaEs 02% Tnton™ X-100, 10% glycerol, 0.2 mM PMSF
2- Met hyl - 6- phﬁiﬂb!ﬂly?r@myﬂhlﬁﬂﬂ[ﬂ%oade@]pb(é/anE&bsﬂ!tlZ PR #*PeptB, 1llglﬂ'5aﬁ?3ﬁhb1 PRt

added and the sol ution

cooled to rooﬁ‘?dﬂWé‘?"&P%ﬁ'@t ﬁH‘t“ﬁPé’ %%Lﬂ°f’?’f?ﬂat§bAhf ?ﬁ&gt‘p lﬁ?%qhg'agﬁ?{'d’q?égds

vacuo to affomgasig usong(an ELOBA assby. 7Thelficovel-pidtescare cGatet withpl/ pg plérwell abgcat gmeen
solid LC l\/Bl | ?a?%lt érMS?? %é:b&hn% anflbodﬁ is washed off thF plate and remalmn sites are blocked with

H I ndol - I eno viimdm4-vli)-amne In a
seal ed t ul§ 2 SpnestigaK- Qﬁ'ﬁﬁ‘eﬁ'ﬁ@) 'P!'E’h!°cﬁd6“‘9'hi°éﬂl9[?§'"‘2'kﬁ] Wpuamﬂaﬂdhé%zemerrg'ate
0. 767 40 mol samasmi) S&®y vABBuridraniiodyis wdshéd 6ih therplerédsrior tocauditidd ofnthe 6éll Isate.

but yl al cohol i 1 pe 0. 767 sad , be
wasyseal ed, an'gi'e e'pg'%lr'lrt ‘2“ Lat@g‘r‘g ﬁég'?%éé%‘”' tp ‘%goﬂklt\%%k@@é@f&oqgg/ ?_L%E%BééJSZ
PCT/ | B98101698haspiptrosingris Jgantiateds byreavelopmeantiwith the HIRCcroniugateth RY15¢ |antbagy and he
sol i d washed wehamwabem%bsm orrhél bilignét He | RFhpbiindé a6 Libhibip tf /BGH-stillated

E ﬁﬁ;ﬁ) g" K'\/:Dqg20 gut es@o%kﬁ%ﬁgﬁgg%ﬁgg tl)%efol 8rél'e'n—llﬁ‘/lé(%o %Eé-sﬂiﬁmme%uéoﬂﬁols '|A§P Jepg@'d a%stﬁe 47
N- (4- Met hoxv- [Shevae)forhe festosmpayid- 6- ~henyl - t hi enof 3. 2-dl avri i dw-4-vl ) - benz
ene- 1410 d~am ne ﬂ‘?@ ability | & RO EBAPOhIYAS IRHIMPAiIt8FbnbEiO®M human endothelial cells is

2- phenyl - 5- h d

N (i met oo A 5l o i el Rosabe o FRAVE el oy PR ol
procedure anamgaueotmehaleMEpCbnétms’“RPJmlsl—ﬂsey Ras beery Weiti described na\mne Neratutg 8
58 (Ml ) NP (\ﬂ«ﬁi’enﬁi&%get %h%ameh&n 72%9%3%@%@@%% exfa:'\lr B ineRy b71t Bignof

32d|avnmd|n-- enz 4-diramne In

2- phenyl - 7- chi %?6(5 PHF’Bné? 3°°§s @5%9‘??9:1"%?\'@?3’()??3@ 242""6[2@3%” afioyed dp AtBFh, e
m 15 nL of dichl oroethane and 15 nL of t butylalcohol. 4-nitroaniline (279
ng, 2.026 mmol) was added) the tube was seal ed, and the contents were
heated at 85C for 36 hours.



20 The solution was cooled and filtered, the solid washed w th nethyl ene

chloride, and deed in vacuo to afford 400 ng (57% vyi el d) of t@@ MI 602
. conpound. RP18-HPLC RT: 5.46.47607 mi nutes; APl Ms: 357.1348. Pﬂ }9 MP:
210-211C. To a m xture of
(4- Ni tro- pNeR§33444%. phenyl - t hi eno[ 3, 2- dIpyri ni di n- 4- yl ~ani ne(ZOYEIFO160? 48
nmml ) and pal | adium on carbon (40 ng, 10% in.10 nL of ethanol was added
hydrazi ne 25 (200 ng, 3.4 nmmol) and heated a 280C for 16 hours. The
reaction mxture was filtered through celite and concentrated in vacuo to
provide a red-brown solid which was used wi thout further purification
RP18- HPLC_RT: 4.815 minutes; APl N5 319 38 1). B
N (2 Benz 91 ofFIAR T FEF EFED IR AR ARLALTS! RS TReA M S0P BRIy 4
- di ami ne The of ¢anpsuntipperared iMANISH: fipah cengentration DIERMSOP mihe assey ©l0RIhyik afidl 2
ng, 0.079 mmah)gRf Vv&&iE,e. During the last 3 hours of the 24 hour compound treatment, the cells are

- benzene-1, 4-diam ne (1

N- ( 6- Phenyl -t hi enoﬁL332- ] pyrimdi -4-,y|) 50 , 0.471
mol ) by a pPBEEHHER: "éﬂ‘é(f”!?é\?dglq“wé%ﬁﬁl welh.7. hﬁﬁfﬁﬁﬂfﬁ_@eﬁﬁmq‘{e%?dggﬁﬁ?'@s;
APl MBS 452. 2@sheltiektensivly witite261d Glanks dajaheed it solution, and then 2 times with ice cold

> | 6=Pheny! - mg@;sggém?aeﬁl(m VAT FHetefls ¥ ZLABY tnd abbildAdt 0@ mirdf 81HENDSA VS 35

To a sol ution
H- | ndol - 5- y| he(isatssctrapstered iBtofemtibation yigisi nihg; wells ate| thenywashed wit £.2,j! of 0. YN
mol ) in 3 muyopfanBBidiwhenie thehltansideed 1 the AalBeThe tXtéralof M thgmidine pritort@ratomigel

under nitrogen_at . e i 1 ani et | or ., . 4. I
dropwi se. Th& e%g%?%rgé\g@v@ts"%g% ?oruélc'ﬁg?ow%&ﬁy ﬁﬁﬁés&yﬁgs?‘%ég]"c'ﬂ;ggh'f‘%orr%orrr%%o&y
met hane (380 5B, reiptige torasntyol (WECR Hertarertrvith /MO vetigle oniy) ds reportedns thealCardlueo
room t enp@r atdshe @idompaant rated in vacuo. The resulting residue 40 was

re-absorbed onto silica gel, (10 and rified by flash chraomato h
e o 5% 10" (oo oI erB ob s presens tyeptls hefeater 12 laaRe”
met hanol / et legieavad(sli] eanibe @ffectedtfyf any dnathed thét ehables gritystyref the sopsungs toltek site
(3 Bromo- 1 1y Lieth AnpdTihall ook, ot mallfies feinddl iR Tadaty

- - i - 5- - (6- nyl -t hi - i in-4-yl)-
sol ution of {"faY*T-"P?ﬁ:Jo%/q%'f'%’l‘%"Bf'G-"ﬁﬁ@H?ﬁuﬁf'hiﬁngﬁﬁﬁsﬁz,lg}/aj dﬂ}ﬂﬂ?’& ﬁgp 2| TQC{;rﬁaﬁﬂ
(150 ny, 200 Gdm@8tratwpl ) i n net hyl ene chl ori de was added N bronosuccirnm de
(86 ng, 0.482 mlhe ThBukt @RHE a&ive Bbmpdling aWRmisterddWilrsh deBEndénttitie SbjebtRMy

tenperature and then concentrated rn vacuo The orange residue was
chr omat ogr ap H@%‘e{n}“ep?egﬁm 8{"}‘?/ g's?r By £ariegstoe me&lﬁ&mﬁmi%\g A7 Hegsmeptof
buf fer and adhetpresctibing phygicianli Howeveo anfeffestide posage jsrimthe cange DY ébout ©DGH) to about

RP18- HPLC RT 169 g hmﬁ?%@ﬁ% A4y prérérebiy abddt 3 ko atdt 353Rghkgrddy in sidgle Sravibal €
76 N~1HIndol - 3- thyl " -) "N -(6-~henvl -th |

22l pur i v 0565, P Ul BdHIEaR: i Hpukd At i RSO3 BOoHETiFRY: HESTaY Bt 02
from 1 H ndoltea®utaf gakylchpopé ins2necag, dadagerievaisbsiow thenidwer limit of the aforesaid range

N- ( I6 Pgenyl - tfﬁsyedg%ae?mﬁ} ki, Wrle Mﬁw%r'&gébzﬁlm%r%erddbgésag_;[{@e eaaggyéagm_ ithGlt4 7 1
KTI;ID ?\/B: y 428?%855?%3? ygrg'tagn gﬁg%{, g@%)é?dn%%%@rg?gd]bsésielé g:rst dl\hdeg 'in%o sevgapsl#rltaﬁs ’
N- ( 6- Br onp- t libsasddr ag@vngsitrption ithoughoutsheday N' - ( 4- et hoxv- phenyl ) - benzene- 1. 4- di
amm a Thegtitle ¢ 5 5o 5 =1 i . (el
(1.8 g 725 mol q@%%&“@?g?@ﬁsﬁﬁﬁgﬁz% P ol & o Woueomla el
0. 767 ol ) BYE-RTSHE SUHAEES ARSI DEDRE HesecSRIRRSH om. g5 Bempe i s, for

m nut es; API ekésnpieldtblading; lelikating dgewsts;fbreex@@ple cis-platin, carboplatin and cyclophosphamide;

N- (4- Met hoxv-gh | 162 2= feledz I hi il VUi Rs4- ¢ b= ben
Yene 1. 4 d-Annatgcy, GPpil SRR dosii; itingsife SndY Al o tor
2-r nt r obenzef&HBRIG e ofthe) Prefaref anti-mstabalies disclosed in European Patent Application No.

t h~enol 3,3 dj2pg362isden-as- W-(5-[NH3,4-dinpard-D anethypdrexvglihazbirrizyimethl)-M-mathglamiaollsy a
procedur e an3oaS ol anR ARk B bbb Gl e WHEMS; iEaisifg iiohes, F-C
RT: 6.885 minutes. anple 7 _ . , :
N- (4- Met hoxv-S53BRi§ |apnamycingand AleamyRiBx NZyMesh \fPn SRRPleaiereron: @ng \Ant-Rerenepes. r| - b
enze ne 35 1.edarfipieBhtiEstrbihs isléH £ ENHIOKTM GhaivBssifeR) & for €@mbleGti-androgens such as
2- met hoxybenzeneboronic acid a

nd , ,
N- ( 6br ono- t hiBRHEX™2- d] pyri ni di n- 4- YFYIRRCTH-THRPASRYSYRReM 2Ty ans2smethy-3-
(4-di am r® bytrBucomaestiedproporaaniidie) g 0 Sech @omjeistnpeéament vy be 1&DietBO Gy wall- dihe
454.31 (WH); : ] N HE N AP IAES
o Bos) LS5 Hg. B;ar'r?ﬁizueeq%gm%?ﬁ%ﬁg? sﬁ%gx%-t%ﬁ@ﬁv{/d%'-"%m-gina- ( %ahnge?ﬁagﬁ?/"f'p ny
di n-3-yl)-thienof 3, 2-dl pvnm~dm 4-vl | benzene- 1. 4-di am ne The title conpound
was prepared from 2-nmet hoxy- pyridyl -5-boronic acid and
N- (6brono-t hi eno[ 3, 2-d] pynm di n-4-yl)-N - (4-net hoxy- phenyl) -benzene-1, 4-di a
m ne by a procedure 10 anal ogous to exanple 2. MP. 149-159C, LC Ms: 455. 29
(MH); HPLC RT: 6.747 m nutes.



Exanpl e 81 N-(4-Methoxy-phenyl)-N -(6-thiophen-2-yl-thienof
3.2-dl pyrimidin-4-v, -benzene-1. 4dianine The title conpound via§ MAYp2d
- from 2-t hi ophene boroni ¢ acid and N- ( 6- bronol5
t hi eno( 3, 2- glgeRakgm 4-yl) - N - (4-met hoxy- phenyl) - benzene- 1, 4- ¢icgisosoley
procedure anal ogous to exanple 2. M P 231-40C, LCMS' 431 (WH); HPLC RT:
6. 740 m nutes. Exanple 82 (3-Methyl - -33-

H i ndol - 5-yl y-1 6- phenyl -t hi enof 3, 2-d| pyrimdin-4-yl)-amne To a suspension
of 5-(6-phenyl-thieno[3,2-d]pyrimdin-4-ylamno)-1 Hindol e-320

carbal dehyde (75 ng, 0.203 nmol) in 5 nL of nethylene chloride was added

zinc iodide (97 ngTh@pﬁ%c&mgals& fpum.daya«.apb@r@ nédfe (93 fa;an si!ma'i%zfdﬂ’fmél)
The reaction xt was ref t.o anb

O S oubs and Lheg caole
tenperature a <é"bl 3Fnf o2 |°@B o‘f b P, FHEEIBFC JHPIF A IPTHARMY nFY
chl ori de. TheStsmn;tonofmr waeenterad pnjention @ala stedle \splutionc BUSASNSIGINOr ermlslqctferdtomm!h

et hyl acet at eadndmstradbh Bb)an difkfmeRl eaeaesmeefft foP fdctal \éﬁﬁﬂlsﬂétloﬂ%soﬂ%ﬁpﬂﬁﬁﬂ?yes'mg‘
25 sul fate and concentrated in vacuo. The reSIg‘lﬁ‘ § f {? %ms)

a Bi ot age AutRPPMRAFUYES! SRFRROSHPLARY Pedh MBHAPRERR fofws Sytabie, {15‘89'? W'sf’Fté’" CH
conmpound (@2 prggise3dosiges elliod phdiRadeutial CorRdasitien @WlingladeLa esnvertihal dBarnibautiid)

(Mel). M 22 rrief ofexc 3 d ding to the. invention as an active ingredient. In addit
N- (4- Met hoxy- <;Iahenv~-x 'Eié %C § P70 ohenyl - Ri"enof gred fon.

3.2-btpyridi n' aw?'umn@d'fma@op'aﬁ"am%wm@mﬁ PrEsc BB vas prepar ed
from 2- ni t r obenzenExdogiaoy ipareaetatl asmehistration forms nclude solutions or suspensions of actve

N-(6-b th - - - di
e by o or oc oypende Al Saflots Xouiohlfor il SfiBE BlooeRE RS L o
(MH); HPE@ RﬁP'“t'8"56§6°hrﬁ°ﬁ%&eé§"“5|§§%lH?)Flé‘aﬁnb%fed 'f\ﬁsFRS‘xv 1 Hindol-5vl)-(2
phenyl -t hi enol 3. 2- blinavleiptaraéevtital cariens éncllide inkit tiluents onfilietsndatetshd Yamdus loRy@nic

the above exaihPhe” Phe'bifrhaucePoRRhaaR Ry hebllf, BROFaliGm ATRGEUSREn oF |
85 N- (4- Vet hoflayorsieeryndpesnexcipignismoe thedikel| Hus fariotd pAanigtralipR fANafRecontainingvanaup e
The title conpeipraisVeush b ofiic Acié Rlap b& efnplowidddgather vajhpmndudidismiteginiSuch aslsfaréid

I d
o boenuFd BSR4 SRR A HERS: oS syt b L
181- 186C, APIageRa 4\98“'?'1?#5’1 l-.)bncallgg mﬂ@h &§ miagnesium stearate, sodium Iauryl sulfate and
H-1 ndol - 5- vl ) tafcGaré GftérelidefiX Yor Rutsting parpibses: t $uli@ Berhpostiont prva Binfilarypt- by aigdbae

(15 et e LRl vl T G b PASNRT Ak bknde B fhaiio basa e
conmbi ned i n 3mMii{suggr ammmmmqlefcghmmru@owwemm CYPpeFaupeHsi HePepSONsr elixirg 15

mol ). Ni s ogas dé@&dbbl’b&hl%nﬁﬁsﬁabérpmg Qcﬁd@&:oﬁ'@bﬁmitﬁé’levﬁmy be combined with vanous

traps- benzyl(chl hen | p

nmol ) was added’ Petmrqé %VO ?ge alc‘g\ a?r éﬁg aH‘g(dJC,A' Qs,&éf E%W"% %r%mstoﬁe
sol ution was espensingzeeents.dagathar with @lduetnts swr:lyﬁwgter @maaﬂlawa@f'qs'swc@ngmosmg ohf
silica gel w&dm&ﬂd&ﬁgltmgﬁ (5-20% afforded 71 ng (44% _of the title
g(;rrpound LG ME: 311461 %f prepan%g%arzlé}x%%harl?'#aléecuucal'co%pggt?ong]vﬁwaegpecﬁg a%@nﬂf €
N- (4- Met h8&v - prteganponnd are-khewnveor Wilhde-apparedt to-thase| skilledhindiig prs. Borisixpmpipslisae 7-

vl | -benzenel. r%erdahgaﬁ. € @hdiachibtichl CS MR Wistk \RUbIiShinG PEdnisény, r Edlter, Pa., 15th Editon

2- met hoxy- pyr{egy ) oronic acid an

N- ( 6br ono-t hi 3,2-dj pyridin-4-yl)-N -(4-met hoxy-phenyl)-benzene-1, 4-di am
ine by a procedur eTims examplesgond prepamaticnspprevided el further igsi@te ang- REeMpifSthe 9

(MHf) HPLC Rdom uﬁﬂrﬁofrﬂ\é‘ Fe%ént uﬁ‘éﬁ‘tiﬁﬂ'ﬁ\da%etﬁ@s@' p@nﬁg such compounds It 1s to be
H- i ndol - [1-1 vI-t |enof3r? lcvrim

corrpound s b'}dg 3t theseoRe %prﬁseﬂ? 5'8%’3‘&? 8 "[°h'é{?'29dé" QWa‘T’%gbchg ?c(?p? ﬁf fne
procedur es debtovwrigsatamplehandairepasstionsanpl es. 30 Exanple 89 A, Preparation of
4-f7-(2-methyl -1 Htndol-5-vlam no)-thi enofE;aa @havridin-2-vl | benzal dehvde
The title conpound pr epar ed f ) b rornc acid and

{ 2- br onot hi enol[ 3, ZA% fmine-thigo = ne —.a 25_yl)-anmine by a
procedur e anal ogou3o acsomempﬂ %a@ﬁo—ﬁophamwnmld Geglester (R5tg 359 APol)NE:

384.29 (Myd) . 15 mf) 5@9%:@5 E’WaQEdded ammomum acetate ( 15.9 g 207 mmol[) The reactnon mlxture
2- brono-thienot3 | pvri |n- 7-V
Ui s which g e SR w3 2aslero T fermpiiye

seat ed tube ZWB*'TB‘??('Je"?t%?ﬂ”ESr‘?f 3nm
was di ssolved in 15 nL of dichforoethane and 15 nL of t-butylal cohol.

2- Met hyl - 5-am noi ndol e (480 ng, 3.26 rnnol) was added, the tube was seal ed,
and the contents were heated at 85C for 36 40 hours. The sol ution was
cooled and filtered, the solid washed with nethanol, and dried in vacuo 1
0 ~~~Y ~0~~2 WO 991 24440



-56 PCT/I B98/01691 5 to afford 1.96 ng (quanitative yield) of the title
conpound whi ch was used without further purification RP18 HPLECORMAY. 8602

- m nut es; API Ms: 359.08 (Mrl ). C 2-f4-f7-(2-Methyl -

H i ndol - -t hi enot 3. 2- bl pvndi n-2-vl ] - benzvl amm) et han

corrpound was pr eparoed from4-[7-(2-nmethyl-1 HIndol -5-ylam no?birﬁ?gsr{%i[%l 210
b] pyndi n- 2-yl ] - benzal dehyde (60 ng, 0.156 nmp,) and 2- hydroxyet hyl am ne (57
ng, 0.939 mmol) by a procedure anal ogous to exanple 82. RP18-HPLC RT: 4.078
m nutes; APl M 465.0 (Mtl ). Exanple 90 ~2- Met hyl -

H i ndol - 5-vl ) -f2-(4-noroholin-4-yl nmet hyl - phenyl ) -thi enof 3. 2-bl pvridin-7-vll

15 am ne The {2'0'[2%‘% CQHPQHIth%@frm% 32@'?1 { & \[nrh } ﬁ %chwiedjm Vacufé%affofd

H-I ndol - 5-yl am no) -t h enza

end ot phol | 14 81967 o G-oTyamieR-hoBgens Dbkt SCMAPUGSIES {1 NUF S A0
RP18- HPLC RT BmME856fd o2y, eq), 8 ABI(s, B, 74524d 5H)( Ma1L(dExayTBl7e (9 3HRA.G-US 186 (MH)
H- | ndol - 5- vI) f’ﬁ:ﬁﬁe% "P'}%mf?’ 2-d)pvnm din-4-yl)-amne In a 125

si ngl e neck round Rk with reflux condenser,

4- hydr oxy- ( 6- pheny®} éiThigrgi 32 dloytimidincd-enene was combi ned with

ml pﬁnyl n)d|510)s phi nemp@hmu.&?ﬁ&ﬂ&ne?ed Aadk mhﬁn)ammeaﬁ.bmn&srcmem.@ fakid Eh&é!ﬂyl
mol e or o ane re e

Tt ure vas ) s S PmoR ANifulet Rk o ¥P 0, S v i Bag L 162

t enper at ure ammotwetel qoﬂ@tﬂeﬁiammh@@ %ét‘b’rfd Aftend0 bourthie reastienimixture was ¢doledio

The pol ynmer vasmvefpaatuizng ﬁ@eﬁTﬂ%ﬁéllﬁﬁ's@f@%Mé& Rith whigé aitdned Tlhﬁ‘acuo

e and 3 heto 2B F (a9 SrngadS e aRER-Fote” 1 N ebo MR BMB 50
m xture was cool28y 7.3 MHEHIC'M@FIW(MFU)’ HPE@RTcdi2d emibuteg.ed to a

T556 2- pr 832%3&%?3‘?3”%?“%"* e Ot ract ed 2 30 Mis wi th 15
m. 15% i sopr opanoLEfﬁthl'mmﬂ?@“‘Eﬁé%dP'C 5481 (Re >i'c é‘l?théﬂﬂwa'? F%’éFddQQrc
sodwm sul f at earseXaigloshivadd (62treld 126 mandd| 2M io mMrduahéﬁeewaeaddédesloMysover several

; :] :alt ur g}:) (]E-g \|/_|V|PF,L1% %ﬁ%ﬂ@l %ﬂtﬁu e3ﬁ?h|é%ﬁ-%)9%rﬂﬂblﬁ-ﬁ-o§y|?5 9@;5382@&90 )Q%Q)added

6 bhenyl 20 b She onstsn SyRIWAS e 13 TSVt et 2.5 hole T TbRs Wes £apsd to room
procedure of fexpantues &b pouted intb twater.pTbel potiuatags pxtegoted dato idighi6briEthane [ Ix iotom

4- hydr oxy- 6- pmﬁﬁlﬁ_LeJWePg&[Lﬁi Sl %hd Egngéﬂl%te(djmga&lg)to aﬁ&d%cafyb% BEa- ér]‘r ro-

eg) in butanol ar e
G bsol ving. t hEenPi3e-4REBaPR. ') NPRLFOTAHA A hA 48 & dHh P &b «bfmwwdmé( )
bubbl ed i nto ecs: Bl z@H yWHBELAQRTed.88miputese until the m xture remai ned 40

Goudy. Thgg preci pigpa HiBriof ﬁ%‘ acuo, washed once with EtzO
and dri ed§| n vacuob boni e Sible. £ bty 41 C TS-Ms: 318 (MH);

RP18- HPLC RT: 4. 96'Mnidn@58smL  roung-bottomed. sk \1g5 9@'-23&4‘8‘WP&"?398511916©&'"1 57
5 Exanpl es 93diddpromiaming @parmid 3Fanresid2Mdn teoanwmﬂmat)hmle cdolddrantd . HM-chisrom 4

hyd 6- ph

n’gt ;?IX%’” o p eﬁ)élno[ga dfd}ﬁg[n@m% (#@énﬂ' rﬂh&ﬁw%% %{R%E @.%&émygrom éﬂdr&%wly
(M) 936- chI or #dded o jiha gagiiopfpitule W?fsée%‘&tfsz Altey” 20t PIRRES r 2-pipromst o] 223- f
j i ndol - 1- gb 36&8aRorteinayd (4oshyndl X yamdiewsd adaeaOsicviyl B6 thensotit] bhthepdnin: STe am

8736097 ~6- g%ggg&xg%@%QX:Lta%eg ag' werfgrg(Mqﬂlxte} tréh w é'éed t%%gor}Qen?E?é@L ot 2

93- 97 Exanpl es e conpounds of repar
accordi ng to POHES. nEererstieny mixtusgwassPayledrintg pater and extracted with chloroform (3x100 mL),

4- hydr oxy- 6- (énemivbox@m@hem;dte} -dndi dried [ird vaeud] tp Vatfordi T70'g (39%) ap pbegdid-SAtiforo-

(W) 06 3. et RS Rl drinto B eh St BERIE 86 AT Bt ol Yoo

(M) 98 ' 3-net
H i ndazol 38- yPérfM?rbBﬂ G RE:1 $.04 minutes.

H-i ndol - 5- yl am no763 #26:8ma-11iéH s, 2diyrinisies o R mdbiFGNENARS 85

6-Bromo-4-chloro-thieno3,2-d)pyrimidine (7.73 g, 31 mmol) was dissolved in 50 mL of
dichloroethane and 50 mL of f-butyl alcohol, and 5-aminoindole (4.08 g, 31 mmol) were added.

The reaction mixture was refluxed for 14 hours, cooled to room temperature, and concentrated

40 in vacuo to afford 13.02 g of (6-bromo-thieno[3,2-d}pyrimidin-4-yl)-(1H-indol-5-yl)-amine. The
crude material was used without further purification (83% purity). 'H NMR (400 MHz, DMSOQ) d
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1033- net hyl ~t - hydr oxy- phenyl ani no943631046- br onp- 7- met hyl - 2, 31dj MAYr @802hdol
- -1-yl am n0934521053- et hynyl - phenyl am no357 5 Exanpl es 106-113 The conpounds
of Exanpl es 106- 113 were prepared according to the nmethod of 9(31,0%9'
from 4- hydr x9- ‘t“é 4- di met hoxy- phenyl ~t hi eno[ 2, 3-d] pyri m di ne an
appropriate amne starting matenals. 10 OCI—B_g%_v OCH3 NI N Exanpl e
no.RYield (% LC M5
(M#+) 1063- net hyl - phenyl am no513771073- br onp- phenyl an n0294421081
H i ndazol - 5-yl am no274031091

H i ndol i a 4 2 0 I 4 3

Foxy- phenyPaminasoal 12883 ﬁ) bS5 b e R B s 1 a T T
no49387 1 0640K15/1H0)J-§M@> lfzﬁ'z(MULHBL@ | 8-7BOWMES691 5 Exanpl e 114
N, N-Di methyl -N - (4-f7-f2-nmethyl -1 Examglez

H ndol - 5- yl anmo) - th{ﬁn‘%%_ -
title conpound was

H- 1 ndol - 5-yi ani no) & hméﬁ{ﬁf3°2bJ[§yhﬁiﬂlnhezw|9thP'bw§La?WehS§Qe 183 Gig omade and
ol ) and 13- ( @lsmhﬁwhmﬁﬂam@ﬁ@w@% % rﬁ 0012 rivdol) Wére QuSthdea®l12 kY ofdoluene

P e e o BBy i Mo e B o o

115- 146 synt hesiusscands(6eprerae-theaoldiad]ygoudn-#-pl)-Eikingii-6-y antnea t400 mg. vi t6hmmol),

4- Chl or o- %Héﬂgfb&:‘%hu%”&’&c? (?83‘141'@’ rz 3B ‘fmﬁ‘ol)( Jsoélﬁm”&arb&ﬁté’ (3134 %@L W A0 HR81 1 3m
DCEaBuOH) an respondi ng .a %g‘epcj eConpound
Narrel\/assHPLCHIgE‘G%@:pé% (rr% tetrahydrofuran nd 6 mL of ethanol were a Nitrogen was bubbled

pur i ty)retiént ittooigh ries G4 -fdvdthercyndd-andithe ixpine was hedt€d PheRIQ! Aftan thbduss the34

. 2805. 747d] pydyg g rn.x(areyms 285idaad Tyl én{pérag?é Qﬁ@m@?ﬁ%&yéc% re%wb]by@@d.?%\egw'

-429 68906. 653t hi eno Lrpgrl m di n-4-yl)-am nel g | -t hieno
s an
] pynmi di n- 4- yIaS‘I'ﬁ°H§)) hydro ric acid. The material was then ctoncentratéd to drynes d

H 388. 408unk neummaidbiapket hfabdh ilid) gelashiting -with 4-59 owmbmﬂfmdbloehétyémnb mamt topl -

- (16[2“?2%2%@?12?*5?"'4 %%?35*99%%&%33"%@%%5' 3pe i e Vﬁ* v
2-di hydr 0-28yr ZMHQ 413rds. 1 7B %), 1849 (3 HYO| P4y 4H). gFCHmTAN). B ‘biﬁ $43

120[ 4- (4, 5- D ¢hhay, acims:az ghHD:- yPOC Rremyt imntesphenyl - 438. 341905. 920t hi eno[ 3
, 2-d] pyri mdin-4-yl)-anorel2l(6-Phenyl -t hi %Qgr[,‘ 2-d] pynm din-4-yl)-[4-(3-43
7 449906130t ri fl uor onet hyl - yrazol 1- I - ph -am nel22[ 4- (4- Met hyl - pi per
azi n- 1-y!) - phenyl ] {§-@-Cheraphenytithiencis i#itoCl: indol iR¢ di n-4-yl ) - am
nel23[ 4- (4- I\/Et hyl - ghpatié dbmpdurmls}aspﬁlﬁﬁal'éd fr(:ﬁi ppmy&enﬁélﬁb&ﬁﬁ’uel’acﬂlﬁbfm&i?@{n& 2
-d] pyrim dj gh%??; mi &4-1:-,,[)‘}1'4ﬁde’tB@Wém.Lé‘b;?Q%Lo%ezurglaﬂé(%bcﬂ}sqmegaré(dné‘ﬁ‘ nQ) -

403. 49unknomn
Htetrazol e- 5NMi G BSR4 h1Dn8£8 (2 1H). Fya8i™ FHA- A3 'alint))- 882 (48605
160benzenesul v aigo-ded2s (E-Mé: By (MHEHRUICTRB.Z832 Minites.- ( 6- phenyl -t hi eno[ 3, 2- 3

74.489755. 603d] pyrim di n-4-yl)-am nel27[ 4- ﬁ%" r@hgl i ne-4-sul fonyl)-phenyl]-(
6- phenyl - 452. 558505. 625t hi eno[ 3, 2-d] pyrim dr=#=yl )-am ne128[3 5-Dimet hyl -4

(th| ophen 3- y| nmet [axidRluaserphenyl)-thienoldad]gwigudim4-yh-ClitindelS-\i}-am [3 2- d] pyr| m

di n-4-yl } -zam nel29(fe Fﬁheras bdﬁaem{ sre‘E;ud& sl Mudilwaﬂzéﬂeboreac wnr@h (éﬂémo’z68

. 464105. 920ph 1 1H t et 4
31. 479705. 4283’“’%‘8{}?2@? ﬁ‘fr}'i’H 'VB?H]?B{‘}E b -q)ﬁfwnﬁgwegﬁﬁé%fgb?% (‘%B %/%

nol[ 3, 2- d] py nmiNMR480 Ml'anDMSP) d02.44838058.87 Gphn V7P (mxdtPol At tre-5).47 81 (IhéH) 1
0 P~~Y i 02 WWOg33I 2445 .p. 193-205°C; LC-MS: 361 (MH'); HPLC RT: 4.88 minutes.

LpLRidane- 1, 3-di am ne The

Exampie §
35 {1H-indol-5-yl)-[6-(4-methoxy-phenyl)-thieno[3.2-dlpyrimidin-4-yil-amine

The title compound was prepared from p-methoxybenzeneboronic acid and (6-bromo-
thieno[3,2-d)pynmidin-4-yi)-(1H-indol-5-yl)-amine by a procedure analogous to example 2. 'H
NMR (400 MHz, DMSO) d 11.4 (s, 1H),11.2 (s, 1H), 8.81 (s, 1H), 7.55 (m, 6H), 7.20 (d, 1H),
7.05 (m, 2H), 6.50 (s, 1H), 3.79 (s, 3H). M.P. 150-180°C; LC-MS: 373 (MH"); HPLC RT: 4.45
40  minutes.
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1321- Et hyl - 5- (6- phenyl -t hi eno[ 3, 2-d) pynm di n- 4- 386. 479905. mmw 3-di
- hydr o-indol - 2- onel336- ( 6- Phenyl -t hi eno[ 3, 2-dj pynm dm 4-yl a
397905
150benzooxazo? ’22 one134D| benzot hi ophen- 4-yl - (6- phenyl -t hi eno[%%4828/8?659§5806
. 318d] pyrimdi n-4-yl)-am nel35N- (6- Phenyl -t hkgno[ 3, 2-d] pyrimdin-4-yl)-N -p
-tol yl -408. 529unknown5. 305benzene- 1, 2- di am nel36( 2- Fur an- 2-yl - 1- met hyl -
H benzoi m dazol - 5-yl ) - (6-423. 5655. 085phenyl -t hi eno[ 3, 2-d] pyri m di n-4-yl)-am
i ne1375- (6- Phenyl -t hi eno[ 3, 2- d] pynm di n- 4- yl ammm) - 384. 485905. 935benzo[ b] t hi
ophene-2-garbonitril el3B(6-Phenyl -t hi eno[ eﬁxgm Jepsynm di n~-yl)- (2 pyridm4-42
0. 499804. 857yl -1 H benzoi ni dazo] - 5- vyl ) -(1- Met hyl -
Hi m dazol - 2-yl su ho yI-thleno[32djpyr|m
i di n-4-yl)-am nelZ6¢ dtiehempdunt rwasnpr[eﬁared d])rpymnenlwlnenter}db)arohn deplyanddiéror@m396.

474905. 715y] gy, g%%ﬁdumﬂ‘%ﬂ? Hofed A\%@x} & GLLAEAl anbiokhls BGaNbE 4 Brohe

nyl - 385. 453905 3 no rimdin-4-y

99/ 24440 - 62 (s 1H), 9.50 (s, 1 841 (s 1H), 7.71 (d, 2H) 759 (s. 2H),
1421-[ 3- (16- Pr@aym; sHy, ene[@n@a.oﬂ.wamdm.ﬂoamvée,403494%mlmamﬁmfc7ﬂpharsyl j-
1

Ht et razol e- 5YM4§%l 143N- ( 4- Chi or o- phenyl ) - N - (6- phenyl -t h~eno[ 3, 2- 465. 39790
6 Example 7

7332] plynm~dl) n41110yh 4 44tbviifinints-Mienxdidehiiecno| 3, 2- d] pynni d
In amo
643pnanyl am no] - pROR A8 FEEPYUES PHES SFERRRY ERBY ASTemUPIGFIRPRNE 251 30 (eryy. 2
7855. 720b§nzm|¢m@zza¢]gyr@uq|¢m-al) (M Bdalz%eyi)-amine by a procedure analogous to example 2. 'H

1,2, 3] thi adi aam (;60 ¥z ﬁmsb?awh 2 Wb%%%@l} #185/R01 W&dbwnm)dv A5 s, M), - am

ine 5 Exanp 4 o hi el

round- bottongtf%f([“agw 07(2178) WLQB GE%{ i‘aﬂégg é ﬁhh:frth%&?ﬁ'g)f gﬁ%g}ﬁ.r 4410
chl or o-t hi enojiBte- dj pyridine (7fi.6 nmol) were cooled to -78C. To the
stirring solution was 10 added n-butyllitigmpek91. 6 nml, 2.5Min hexane)
was adde% dropwi se over a 20 m nut e per | (%_@T'ér sttmw'%, an additional 20
mi nut es i¥8di ne ( 48E5ingol-Spdl(Odhiapnenss- =]l if-4-4:8MN8 jed dr opwi se such
that the internal Thertpﬁeraimpcend:lmhsnpﬂepm«tefw\ -tfigBeneAB-bemonit haciaddd t(6-bromas
conpl et e thetrne%etma,n%ﬁnﬁlyb@w%aﬁsﬁ e/ b3 dRdeBurt QREDIGERCE RS2 The

reacti on m xtur tractin
Wih 120 (2 MMEESRIL BUSOL AT 4. 19, AREECHAreRE. B a0 RbiiHbd BqTe st
mat eri al wi t 7.46kdal 3HY 1.2x (d,061),d.39 (sThie). Or R T8I 8@ LCMSS 3u& (MHY);IHPLORTEhed5
with Na2$g03 (2.% 200 nL), H20 (2 x 200 nL), dried over MySO, filtered,
and dried The resultl ng residue was suspended in a mrnml anpount of

chl orof orm and an excess of ether was add&¥@mRE& solid obtai ned was
filtered and washetH-wdbiks-@iBg4-mefHy@utanyiimhenyl-tAeed[3 vdpyrimisic @aiaaied and

another crap of mahel,gloiasudes phebidbalel 5&5352 yhrbr2Ehendidfic ! Ry (6 OPS

of crystals were conbi ne

6-i odo- 4- chl 8FQ91°rtHEE9[%F?]PZ"'BFMY'B(1h'é"‘iqﬁéty’)ﬂﬁ!f‘ed?YéaP'EFe"PWa‘ﬁ‘a@e%sp‘a [egample
NVR (400 3pHz 2 CE@W) (400 8aHz] DMBO) BH)1.4 (8, B9, (52 (5| 1H), 8.82.(L4H|, . 761(a[-BH), 1.6 Ié5:
%?;% ?égé%i%&‘fﬁ'%{%‘%"}”&gg' %)ﬁ?.zé’”(c{‘ 1), 650 35, '), 200 1 36 Wb 9353980 e /e

2-f 2- (t ent - B3BY (MR HRLUBRT: o4.T3minutes3- et hyl - 3H i m dazol - 4-v11-7-chioro-thie
noj 3.2 b ndine 2-(tent-Butyl-di rrethyl sngggﬁl, 6 g et hyl -1 H ~m dazole (1.3
g, 6 74 mml) was di f and cooled to -78C
and n-butyllithw M 5 A S TM€opvr nse The

cool ing &t h was rTeaUMe¢ompdund1wampxepared frers %mlirwhemnenormmld @n ¢é-atomoe

for 3 hours TighoRod bjrflaiasiA89RbEG1Annd BF 2 Hhbedird anablol isleaimbh- 2 W)

0. 5M ~n THF) eact i o ur

0, 0 ) N Wi B S B Rl AL BT it S . 1.
3.37 mol ) i 7.77 (m. 284, mﬁlﬂnv\mmﬁ%dnfﬂi)l 680 s, ).t Pr H15-83({C3 AC-M$;, 398. (BIBIY);
mmol ), and t it heated to reflux for 3 hours. The m xture 15
was cool ed tg'@rl'g?;{m tdeéryp}ne&r@tgﬁre diluted with water, and extracted with
chloroform (3 x 50 nL). The organic extracts were dr| ed over Na2SOa,
filtered, and concentrated. Chronatography on 50 g of sif~ca gel with 2%
met hanol : net hyl ene chl oride afforded 912 ng (74% of

2-[2-(tertButyl -di nethyl -silanyl)-3-nmethyl-3Himdazol -4-yl]-7-chloro-thien
o[ 3,2-b] pyridine. 'H NWR (400 MHz, CD30D) 8 8.58 (d, 1 H), 7.69 (s, 1 H,
7.51 (s, 1 H, 7.47 (d, 1 H, 3.97 (s, 3H, 0.98 (s) 9H, 20 0.47-(s) 6H).
LC-Ms: 364, 366 (MH); NPLC RT: 6.65 nmin. B

7 ChI or o- 2- (3 rrethyl 3H-im'dazo| 4 vI) th| enof3 2 bI pvnd| ne

Y T T 1 . - o - — I T T T




WD 991 24440 PCT/1 B98/01691 5 7 34 (d, 1 H, 7.29 (s) 1 H), 6.99 (d, 1 H),
6.72 (d, 1 H), 6.17 (s, 1 H), 3.84 (s, 3H), 2.44 (s, 3H) LC M51 (BMEY 260
(M—I) HPLC RT: 3.96 min. Exanple 149 A

2-(5-(7-Chl oro-th~enof 3. 2-bl pvridi n-2-vl)-1-nethyl -1H i m dazol - 2- vl | 43 opan
-2-of In a 50VRI99%R4MAd- bot t oned flask 7 nmL of tetrahydrof uran aﬁ&mm /01631
n-butyllithium(0.88 m., 10 2 5M m hexane) wereg_cooled to -40C. A
suspensi on of 7-chloro-2-(3-nmethyl-3Hi mdazoI‘-Z-yI)thl eno[ 3, 2- bJpyr ~di ne
(500 ng, 2.00 mml) in 9 nL of tetrahydrofuran was added dropw se to the
solution and stirred for 40 m nutes. Acetone (0.79 nL) 3.00 nmol) was added
to the anion and the reaction -m xture was Io to warmto room
terrperaturesoverni ght . The mxture was d| I ut vvater and extract ed
with chloroform (3 ' ‘ -t 2rdd 4
NaSQ,, filtered, anetheqme%tn atredwagte 5@3%Fnai)mﬂu&&négylﬁh&éneﬁbtlohﬁaacﬂleénd (6-

wth 5%methano| éenec orid for ed n;gg /3

2-[5- (7- chl or o- bfcmloetﬁ@[t 32- cHTyﬁwq 'érr‘ﬂ)f"III")"i"%WI‘e Ry a procedure analogous to example
H i m dazol - 2- yl2J \pP ogasted-GiLC-Mm$éi NMWHZIOBPMJRT £BChthutes. 8.58 (d, 1 H), 7.51
(s, 1 H, 7.28 (d, 1H), 7.24 (s, 1H), 4.02 (E§< Eyp 1.77 (s, 6H. LC M
308.1, 310.1 (WH); HPLC RT. 418mn ZOB _I\/Iehl-5f7 2- met hyl -
H-i ndol - 5- vl ani nol - {&{3:ghprp-4fiyere |23 it liJH-indo '-r—ilu'u
2-[5-(7-Cnl oro-t hi enag itié- d‘&rﬁibﬁhdjlw&s?préﬁa}edlfréfﬁtﬂﬂbﬂlord-h*ﬂumﬂamﬂberﬁeddbbroﬁfcw

-2-of (190 ny, n

wer e di ssol ved ap?]Q%bwoé%ue{ngggﬁ]pygm%r}%yl)-gwdlngol-ﬁgﬁgﬁwm% %’h% g‘gtdﬁ%?n%"agﬁautw
sol uti on was heastrepe 2oMF5Q75A88%); LEINDBRHMIZ'S HAILE RTeaﬁc?e:i onutes go dry

overni ght sg| vent was added along with an a@g,tnb,gq 45 ng of the indole an
t he sol ution was heat ed an add|t| onal 18 ours r omat tography of the

resi due with 20% met@sBinyIRS 1 PR EIRA Oh%B-JANE 6604  of
2-{1-nmethyl -5-[7- (2-Tm|etthlysl co]ndduncnd\(ab ;ﬁgﬁmmtmmthetbytm[nser@bbr]apyracalh and? (Bybrpmd-
H i m dazol - 2-yl . I 7

751 (8 1 H) tﬁlerBE?%g@]Byr%szhA -] (IT'Hl Ié?IQQmW%y 89&9@8 Qna@bg?:us &%’x?rhplli% MP
6.20 (s, 1 H), 3p1&° 3'-%43 §?b IMfi) LCRT: 3"@”&52 (s, 6H) LC—I\/IS 418, 419
(MH); HPLQORT: 3.98 mn. Exanple 150 A T- (Elab;a@@m ( 1-methyl -

Him dazol - 2-v11l-thienof, 3 %_@f_ g}(eagdm

mmol ) was di ssol ved
n-butyllithw m (2.8 The, tite Sampaunt cwamelerPared e chiopiesprdibeEonicARGid randt (Braromey

35 30 minutes atienoBX djpyimiainlaon)i@8-indbi5-Q)-Binine By 4 Prodedie ansigoacidestamme 2! vep.

sol ution was al to ure. After 1 hour,

6- i odo- 4-chl or O%EWRDI[%% g}‘%&@”ﬁ&@"?ﬁ ‘{;%"3 5'7 ‘'mol) in 7 L of THF was
added fol | dked by tetrakis (390 ng, 0.337 mixamoleddl the sol ution was heated
to reflux for 3 hounsy-inHES-PI-16. (3L rRethEG-phoH) Biderio. I-HENR -- T .a,tnu.@e di | ut ed

Moo e o ovar 50" RS AH cOhbond Wes rrepsied s e b6 s

g of silica gelthignof3e- mﬂmdlnetnditmrlmdqw-elhemohbmipmeectyté matmgusateexargple 35M)P.

of 7-Chl oro-2- (1 WBYLCM‘J{'S%W ﬁ_@ﬂ-ﬁ 4751m|9utes ~Y ~0~2 WD 99/ 24440 -65
PCT/ 1 B98/ 01691 5 thienoj 3, 2-b] pyri ' (400 MHz, CD~OD) s 8.58 (d,

1H, 7.69%, 1 H), 751(51 ,747(d—>‘§mﬂi§-—397(s 3H), 0.98 (s,
9H), 0.47 (s, 6H). [ArIABDIN ; vl afmire- Vet hv| - 1
H i mi dazol - 2- vl 1-1t hi I t gcr’g’rg
7-Chl oro-2-(1-neth Iﬁgqﬁl‘%"ﬁ;"wyg- i a“qﬁl fgon"g](%?,ﬁa% Sl ?#leetéag;;“) 910186‘
ESIEANA TS AN Rk bR PR N oy B
of t-butyl al caho.p.and-1787d; LOIMSti40B(MARYSHMDRT:anth ininates.ol ut i on was heat ed

to 85C. Aftgr allowing the reaction to go d@‘/ IS i ght the_reaction
m.xture was cool ed and absor bed onto sili ca-g'e'ﬁi'gr olrrat ogr aphy of the

resi due with 20% net3H4déd
(2-(1- et hyl - 1hhelifyl ester

d | -2-yl)-th 3 L di I th 1H i ndo
T NVR (400" Mz, oD PiRPRe dpd eyt dsirgabt e |7 b s oo 8 % ot
(m 2H), 7.39 (r@pthyn_alpq)hol anc[)ﬂpe (nIrI, was-fdjusgd 20 6(with cgnqq)'ltratgl FSti¢ 8cid. 3 M4-{4-(PH-Ir@ol(Ss

3H) . LG M 4036Qna(erI)-)menHBLsz]E&F»mndn-b@n%ﬁzaldgmmh@o Wl 028 mmol) was added to the
7- Chl oro- 2-t hi azo

t3. 2-
6- Br ono- 4- chl ors8'”JﬂcI’t1 §b§ ?ﬁ) FYWH%"?@"%‘@"‘QI%%WBPP Afgf 14 hours the reaction
2-tributyl stannanylthl azole (14 g, 37.4 mmol) were conbined with copper (I)
iodide (285 ng, 1.5 mmol),
transbenzyl (chl or o) bi s(t npehnyl phosphi ne)pal ladium(11) (3.4 g) 4.5 nmmol) in
22 nmL of dinethylformam de. The reaction m xture was heated to 90C and
stirred 1 hour The mxture was cool ed concentrat ed, and absor bed onto

T N A NN 7 ~ - e

()




WD 99/ 24440 -66 PCT/1B98/01691 5 thiazol-2-yl-thieno[3, 2-b]pyridine (200
ng, 0.79 nmml) m2 nmL of tetrahydrofuran was added dropw se andjtpgy %
resulting solution was sfirred 30 m nutes. Acetone (0.88 nL, 1 19 S}
added to the anion and the reaction mxture was allowed to warmto roo

t enper at ur e WO&MA4H”t . The mixture was diluted with water and %(;?‘E’Pnoféf“é@'
with chloroform (3 x 50 nL). The conbi ned ext r3§cts were deed over NaSQO ,
filtered, and concentrated. Chronatography on“50 g 10 of silica gel wi th
30% et hyl acetate: net hyI ene chloride afforded 129 nmg (52%

2-[2-(7- Chlorothieno[3 b]pyridm2-y|)-thiazol-5-y|]-propan-2-o| HNNR
(100, 0t 0008 Bl sl ot o By e gl b
2 f2- f7- ~~- I\/EtahylhelpH was adjusted to 8.5 with 1N sod’ium hydroxide The desired product was extracted
H mdol - 5- vl amigag) mé Bh&tw& %gé’r ARVehiofréY wom e ebmbin¥d orgaﬁ.@emcﬂsﬁ,ve%e Qhed

2-[2-(7-¢Chl t h
P L A A e T
carbonat e ( 138lanmgno)EhiSw[aawipyrimiding-yl-bemylayirajrpropiofi .atd methylOeser. nitbé )prodece

di ssol ved jgn %va@ncomerﬁad %é’ |H@E99Mtnrrﬁ1@%tg 1@qu9§leﬁi o@ h‘lll Q-f(ﬁ‘?ﬁ g\ﬁé}eanariﬁie Fe@@ltmg

solution was heated to 85C | OW n é
over ni ght sol velaw seud wasidried "aYE!?H@) Mﬁ A034h a9d1ct'?”§n‘§|8 (@ﬂ )nﬁp'tﬁ RFh BPHH’(‘H‘%S an
t he solution was heated an additional 18 heudrple @r omat ogr aphy of the

et due yzt " 20% et Rk bR Nl % RIS kB80T -y R vane.

H i ndol - 5-yl arﬁl&@f@_ﬂlﬂl eno[ 3, 2-b] pyridi n-2yl]-thiazol -5-yl}-propan-2-ol. ' H
NMR (400 MﬂL CD~Ohe1itie - chipblhd Was Prepdred drofSN, Nldlzgléihﬁ&eﬁﬁmmk and, 47[435H

EARNL BTV O WA e e X X RS

f 6- (4- Fl uor o- caampik |17t MiRD0-382COlCxAS! Ad3Mh- Y HPLCE RT1 38Rimwldés- 5- vI | - ami ne
The title conpound was prepared from 4-pyr Egy,%ggqg)m c acid and
(6-brono-thieno[ 3, 2d] p nmdln 4- I? (1,H-|n ol -5-VyI} by the grocedure
anal ogous to Exanpl=®=3 4 Hésindol-3oyigming thispel3.2-diny d : .

4.967 m nutes.didmweepl e 154 4-f7- (2 I\/Et th

H-i ndol - 5- vl ani nol ﬂytm@g&ﬁ% B WAt prbir 83%8.13'N-Ré{r;\ﬁé\kﬂ&ﬁ&gﬁunl%dtﬁ!ﬁmﬁ%ﬁ&& pynd

was prepared from 4- oroni ¢ acl t hi eno
=yl ) - ( 2- net hy|V'aP'WfD1tmwl3 19¥')m'%m~ﬁt¥& beRzaldrlydp by & PGFeSuE, ANARAONS ¢ SX@DA?ra'r’e
17 above. 35 Rlﬁé&rddabﬁﬂﬁTconéler&G tortHeurhesylate’salit AnBlogdds To Adniplg 17 beiRy converted to

ﬁIZR'BR?agt R2 S {'Jf'g‘ saEtu%l Z @é %‘él tﬁwé I\ﬁglmmez ;r ﬁrag?eh ?a(;;: ?y ag(r:egt abl e

salt or hydfate thereof, wherein: wherein E@M@e& 1 o R is H C - Ce
al kyl or -C(O(C, - V1)-(64 i ! B imidi
het er ocycl i c, gy\ﬂg{r%n said Rz groups are optlonally substltuted by 1 to 5
R5 substituent h RS is independently sel ected fromhal o, cyano) vitro,

tri>j uor omet hoxy) tTheftlﬂaGP@h@{"HwaS RESFBERS, framC2-@jriRosthanobptRk4-(1Hdndg)-fegiamino)-
-OC(O OR, - NRQ& ENJR; &MN@@H benZdtenPdeidy.a proddd)ire-andgdus to exampies 1Al KH. ,170-

-(CHz) ~0 S(O~(C, -C6 al kyl
-ECHzg,(( %EF&R}CM% ;”"?(éqf@cﬁm%%'%”ﬁ erocycllc(:) (-C(O)(?:I-lzgl,%OeC,
aryl), -(CHz) Q(CHz}(Ce C, aryl), -(CH2), Oesample?b- 10 nenber ed

NGy R (aB) aﬁa%ﬁﬁﬁ%%%%ﬁ%w}%‘“m‘“‘““N"V“'a'“‘"e
-(CHZ) ~NR (GHZ) , O CHie) Epereomnosit pragere O Srpemnegag fA- A5 Tarino)-

- (CHZ) ~NR' ( CH2bierg3, 2-dp@attidniB) yiitebzaliehydetly)a pracedure SAOGIE 0 eXaniple W niddt. 680-
het erocyclig), s te@pr fromO to 2, t is an integer
rangi ng fr%rfn 0203‘2?%.% Sngﬂﬁﬂn}#ﬁelger r%?@?‘gﬁ@?romZ to 6, the -(CHz)a- and
-(CH2); noieties of the foregoing R5 groups optionally include a

car bon-carbon double or triple bond where t is an integer between 2 and 6,
and the al kyl, aryl and heterocyclic noieties of the foregoing R5 groups
are optionally substituted by 1 to 25 3 substituents independently sel ected
from hal o, cyano, vitro) trifluoronmethyl, azido, -C(OR8, -C(O) ORa,
-OC(OR -0C(OORe, -NReC(OR, -C(ONRBR , -(CHZ),NRR , C, -Cg al kyl,
-(CH2),(Cs-C, aryl), -(CH2), (5-10 nenbered heterocyclic),
-(CH2), O CHZ) gOR9, and -(CH2),0R9) whereint is an integer ranging fromO
to 6 and g is an integer ranging from2 to 6; each R6 and R is

i ndependently selected fromH, C -C6 alkyl, -(CHz),(Cs-C, aryl), 30
-(CHz), (5-10 nenbered heterocyclic), -(CHz),0(CHz)qOR9, and -(CHzZ), OR9,
wherein t is art integer ranging fromO to 6 and q is an integer ranging
from2 to 6, and the al kyl, aryI and heterocycllc noi etles of the f or egoi ng

-




the nitrogen directly through an oxygen; each Re is independently selected
fromH C-C alkyl, -(CH),(CB-C aryl), and 10 -(CH?), (5- 101 Qe MA¥r 2602
. heterocyclic), whereint is an integer ranging fromO to 6: each R9 and R
is |ndepende elected fromH and C -Cs alkyl; and R" is H) yl,
_ C( O NRsR, rbc?(’é? ®-C aryl), -(CHD), (Ce- Caaryl) or -(CHz)? é‘“?&”'%w
menbered heterocyclic), whereint is an inte ranging fromO to 6,
wherein said R' groups, other than H, are optlonally substituted by 1 to 5
RS groups. 15 2. A conpound of claim 1l wherein said conpound is a conpound
of formula 1 wherein R" is -(CHZ),(C6-C, aryl) or -(CHZ), (5-10 nenbered
heterocycldc), wherein t is an integer ranginge.fbomO to 6) wherein said K
groups are optionally substituted by 1 to oups. 20 3. A corrpound of
cl ai m 2 wher ei n R'UHIndohEx6-{A-[(3rnethauy-propyacyeg inathyllphenyiinttuenols A-digynmiginid-
are optional Iy-asiestituted by 1 to 5 RS groups 4. A conpound of claim1

wherein said cOMDOA e cdhpaBhE JAR brélard Ot il stndindigoidriihd) o 4% (RIRRNs. |

optional Iy substitu stl oun

wher ei n sai d Yasmpodmendlds2-dirganigd ol wzal‘éﬁhm by 2 Rm@ﬂ@rﬁra 9PW 19 el Ut
the fornui@ X2p3186217s5°¢. L@ﬁé MaNMH"y, BPLCRTaB. sb ningtesss 6 1 0 ~~~Y ~0~2 69

wherein XZ is -S or -N(Rs)-, X is N or 2 dashed line in fornmula 3
represents an optional doubl e bond and t R~ groups of forrrul as 3
and 5 are optional {1-Isddh§ 4 : Ranund)ahet ‘

groups of for%&, m,,A_,;_@Q_gmﬁ,eare opt| onal Iy substltut edby 1 t03 RS

substituents ound of claimb where fornmul a

3 above wherein saT’H’ e Gg'gp?lg‘ddrﬁ% pd?ﬂ?ﬁ%"%ﬂé? PT‘[TP%‘BV')OB)F’?L’ 'EF @fI%F?SI“ -(1H-indol-
substituems. s-ﬂamnﬁo)etoiarmjmad]mzommirde‘:-ylgbérualdémderbi tisc pecédiite Bnaogoub do @Karhipe

consi sting of, 4 r 0ok dH. epgL S, r di ndol - 5-yl'y-am ne; 15
[ 2- (4- Fl uor o- phﬁn&l@?ﬁ??ﬁgF%%ﬁ g’!l/l??sd':iﬁ" - iTr‘h—ell_indol 5-yl)-amne; (1
H I ndol -5-yl)-(2-thi ophen-2-yl -t hieno(3, 2- in-T-yl)-amne; 4-[T-(1

: ngo: gy: anmi no) 1 HhheRelyB e toRbieLy136thl iaReR 7 me iR pek)-hlenof3 2-

ndol - 5-ylr
4- et hyl g )-thieno[3,2-b]pyridin-T-yl)-amne; (1

dol - 524/ ) - t hi eths[tde 2ompendivetisiprepagad-fiprpiN¢2-arppogthyiimorphofine and 4-[4-(1H-indol-
20:3' S- YLﬂIMho)tthlb@é]@F%]p@nﬁ]dM ylﬁbéhzadéﬁyde W@Bﬁb&lﬁ&ﬁ‘é ?ﬁa’lﬁdous to example 17
ol EE;I Mgmcﬁﬂﬂbc?'l% :{@J&&% HPLORY o inuleey ! 1 - €

doE—5 yl am no) -t hi eno[3 2- b] pyri di n- 2-Exginple@b70i c acid rrethyl ester; (1
dol-5-yl) - (2-1(ALQhdYRB-yf18ll4: hEthARInSmEmR bRy BHido i

' u?°&'PP°2"§|wa@43'rap ﬁﬁp 8 m Mmethylaming’ and ‘4
ndol - 5- y| ahiewad.2-diryenidjn®-vHiEnggidértie -t3- g | drodedwey blalggopertazéxample 17. The

i
) - met hanon&rodtie] Wiad donverted to the mesylate salt analogous to example 17 bemg converted to the
| ndol - 5-yl am no.; t hi eno enal T-(1

|

ndol - 5-y| dif'§8% - Wi éﬁ%{gg ‘tF}%r PR W"bléfl-cggn?)?ﬁm% - et hoxy) - et hanol ;
0 2-{4-[T-(1 Example 26

Kl(zd?lT_ ?scyl ami no) & 4 &8k B4@ral il é:%zi)(-'dr et #driofd ' 38R midin-a-yi

H | ndol - 5- y| #R®&) -t hi eno[ 3, 2- b] pyri di n-2-yl ] -benayl }-N , N - di net hyl - hexane
1, 6-di am ne; 2-({4¥HeTtifel compound was prepared from N-methyipiperazine and 4-{4-(1H-indol-5-

H I( ndot - 5- 1 3RdeQe) thilH B2 bpydrniBh R B denydel byRRE bbb dduPE Ll go BTl Bbmpib 310!

H- I ndol - 5- yI ) TheRreduct was eanyestas,torihe mesyiate B3 aNAlogeNS. 1ReaxATPIR - 13 Hheing|cPoveRed ko[ 3
, 2-b] pyri 88 n the HCl salt. M.P. 143-150°C; LC-MS: 455 (MH"); HPLC RT: 4.23 minutes.
Example 27

2-4-[4-(1H-Indol-5-ylamino)-thieno[3,2-d]pyrimidin-6-yi}-benzylamino}-propane-1, 3-diol

The title compound was prepared from serinol and 4-[4-(1H-indol-5-ylamino)-thieno[3,2-

d]pyrimidin-6-yll-benzaldehyde by a procedure analogous to example 17. The product was

40 converted to the mesylate salt analogous to example 17 being converted to the HCI sait. 'H

NMR (400 MHz, MeOH) d 8.37 (s, 1H), 7.67 (s, 1H), 7.58 (d, 2H), 7.48 (s, 1H), 7.41 (m, SH),

__:,'Ii

imidi -4_t- l}-amin
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35 7-yl)-am ne;
(2-{4-[(3-1mdazol - 1-yl - propyl am no) - net hyl ] - phenyl ) -t hi eno[ 3, ?ﬂbmyrg@mn T
--yI} (1 H ndol-5-yl)-amore; 2-((2-Hydroxy-ethyl)-{4-[T-(1

H-indol - 5-yl anmi no) - t hi eno[ 3, 2-b] pyri di n-2-yl ] -benzyl } am no)-ethanal - 40
[ 2- (4- Di met WP1%3R#M48met hyl - phenyl ) -t hi eno( 3, 2-b] pyri di n-T-yl ] - FET"B”""“"
H- i ndol - 5-yl ) - am ne, ~ 0 ~~ Y zo~z 70 N-{4-]7-(1
H- I ndol - 5-yl an~no) -t hi eno[ 3, 2- b] pyri di n- 2- yI]4 benzyl }-N , N -di nmet hyl - et hane
1 (2-diamne; (1-{4-[7-(1
H I ndol - 5-yl ammp) - th| eno[ 3, 2-b] pyridi n-2-yl }-benzyl }-pyrrolidm2-yl ~
met hanol ;
H- I ndol - 5- |an?°ﬁ%’) i f8F31H: BB {F i 2 855 P AR FHY DS €91 WD LGIYS 168
et hanol ; (1 (MH"), HPLC RT 32mmutes
H I ndol -5-yl)-{2- [4 (2-nmor phol i n~-yl -et ho E,}AB@Q |'1-thieno(3,2-b]pyridin-7-
yl}-amne; 1-(4-[7-
H-1 ndol - 5-yl am no~tHrer 3 5 Fer ot He—4 oxylic
acid amde; {4-[7- '(hb title compound was prepared from 3-ammopropanol and 4-{4 (1H-mdol -5-ylamino)-
;"I{de’; (5Td/ | apRid 2 LIty GrRRInB-ArRhBaEMdE By Yd brdRB&RY |ahaiBEdeafd0bxardple 17 The
H- | ndol - 5- yI dPHE) WEHFUNBTES ©-1y BFYIie 5210 a0AI990HR I, FPAIRIEN ) PRTR Senveney to the
N-{4-(7- ( 1  HClsalt. 'HNMR (400 MHz, DMSO) d 11.1 (s, 1H), 9.54 (s, 1H), 8.44 (s, 1), 7.75 (dd, 4H),
Fh o3y @M\, sk 2R 17y ANS! s &7 ¥, brPSNEXEIZHY 5 Sy, A1 RC 24y 2

H I ndol - 5- yI )LG-WS(4B0MHINBPKE BTy BdtHgMtesoheny! ) - t hi eno( 3, 2- b] pyri di n-7-yl ] -

0=1-0
Ch »,

amne; 3-{&4-[7-(1 Example 28 _
H-1 ndol - 5-yl am no); ik GGl eyt P.F o Eh 8o 8- eirid) g} 3 i Bedaf! - 20

1(3(4[7(1

H- | ndol - 5- y| s@@eethaReleno[ 3, 2- b] pyri di n- 2-yl ] - benzyl ammo} - propyl )
pyrrolidin-2-one; Tnhk titie compound was prepared from 2-(2-hydroxy-ethylamino)-ethanol and 4-{4-(1H-

H.' : nd0| 5 yI ) r{og-s%éﬁr%) mF \%)%y d]gylrln\%w%-yﬁ anqxwlhytdp : ‘E)',"Og?’ p?ocglhﬂxr 'aQalogousyltc} a

m ne,; -
H I ndoI 52cy| aﬁﬁ'ﬁeb‘z 7hiTda Pr@luct wasenyeatied 1o the mesylatesalt angleasus éa pxamme hopeing

et hanol ; 25 Zohdered td the HCI sait. MP 110-127°C; LC-MS: 460 (MH? HPLC R}T. 23.520 rgi_nutetsh |
am no}- 2, 2- di net hy

H I ndol - 5-yl ar ni no) -t hi eno( 3, 2- b] pyndi n- 2E)4IIL bggzy
propan-1-ol; 3-{4-[7-(1

H- 1 ndol - 5-y| am no)2-{2444 faji
i—l—l[2((14{[2(éhan°| t hyl h 3 in-7-yl1-(1
H i nmeIaZO | ~ami n:‘Ph%talggg?\glt{nnevrafyp(%paped%p%n 2’-(%-arlm%g—% *y%-egllag '4’-}2-(1' IX-in]dt_al-(
H- | ndol - 5- y| aylaropoXthiereid R Jjmrimidioye-ylchenzakepyde- byem prptedurenarialogobs lo)example 17.
ﬁf?t gml dg |2 Tre- ;(rgdi.f.:%was con:\%/erted to the mesylate2 salt analogous to example 17 be{ng coaverted to
0 AN S L ol Lot <t

H-I ndol - yI am no) -t hi eno[ 3. 2- b] pyri di n- 2Exahplednzyl am no} - propane 1, 3-di ol

N—(4 Met hoxy phen
ene-1,4 35 digMRe; (7- I\/bt hoxy-l

H-i ndol - 5-yl') - ( 2- phrentjtie-dohipeura Was?prépddgd fréth I2-(B-agytijo-angiantino)elhanol and 4-[4- (1H-
H- I ndol - 5-yI >.Réo?5<,én%s Nend3 BT s DBEshbaryBe €BPL 2- BrRbdWE | ARZIdgots ] i

ne; N-{4-(7-

H | ndoI 5 yl a‘?ﬁ'ﬁ‘abe YhiThe BToguct WF soRMeriedto e mesyiat |Spit anaipgres 1o exampieni hieing
{4-(7-(1 351 nebalerfodYd hEHTP3alt! IM.RIVRlG3 LTl MIr450iMHS; HRLC RENZ VA ARAuR) - acet i c
acid nethyl 40 ester;



10 1l~~Yi~~2 71 N{4-[7-(1

H-I ndol - S-yl ammo) - t hi eno[ 3, 2- b] pyndi n-2-yl ] -benryl }-N , N - di {rgt gy - Hi@pane
,3-diam ne; (1

H- 1 ndol - 5- wd odixaaqayr i di n- 2-yl -t hi eno[ 3, 2- b] pyri di n-7-yl ) - am n&s1ABd8/01691

H I ndol -5-yl)-(2-{4-[(2-norpholin-4-yl-ethylam no)-nethyl]-phenyl}-thieno[3
, 2 b]pyridin-7-yl)-amne: 10 -41-

(1H I ndol -5-yl ) ~2-[4-(pyrrolidin-3-yl anmonet hyl ) - phenyl ] -t hi eno(3, 2-b] pyrid
in-7-yl} amne; 1-(4-{4-[7-(1

H I ndol - 5-yl am no) -t hi eno[ 3, 2- b] pyri di n-2-yl ] -benzyl } - pi peraZin-1-yl)

et hanone;51-(4-[7-(1 Example 32

1 ndol - 5oyl am 1o/ Qilhurdtd G elniheing - Hetho YA ig¥fa b il 3, AL OXY

N- ( 4- mthoxymgﬂén@mm [ 2- (6- met hoxy- pyri di n-3-yl)-thieno(3,2-b]pyridin-7-
yl ] -benzene 1, 4- dTwdritie ;cofmpound was prepared from histamine and 4-{4-(1H- mdol-S-yIamlno)-

o 24 Rl 808 LY Glas T Bgtsd 1 ke

N (4- Met ﬁ@)xypfpﬁl;ﬂhy@’ copveted Wem&swa@ 5?!‘ BFW@HBFCBE@"EH'%)W |bams¢m9anyd isetheene

-1, 4 di am neqciNa(t2- Hixauro oo MHRY [DMSB) [d7+1(1l(s, 1H), 9.61 (s, 1H), 8.47 (s, 1H), 7.83 (m, 3H),

K'(gd?'m gag'oﬁ%l{‘ I)‘H]to? 5‘?30[5’@2 gi]a%r b 922! 1)PEBE AT HF 6 .42 (s, 1H), 4.22 (s, 2H)

H i ndol - 5-yl &Mﬂ@r&*‘m &hol. QHZJ-EJ-M?n@ﬁWE-)W‘TLQ)%ﬁz&mU@Ut@S 3-[4-(4-{4-[7-(1

H- 1 ndol - 5-yl ammp) - t hi eno[ 3, 2- b] pyri di n- 2- Bkg,]npia@azyl am no} - butyl }

|;zll_lpeglalm 51|§/I][2p1an -ol . o ' ] _ . 31} - ph
ndo -4 9 : oty et oT et X - phen

1) thlEﬂO[%ﬂMﬂﬂMﬂﬂ:ﬂ_ﬂW} am ne; 2[4(4(4[7(1 Y rmpheny

E':Lg?g'ﬂ ﬁ >1’| ani ngm% mI@B&{u?bu%ma gJéalZ%g r'_eE'é_réB %M' J:jtthgﬁ!%glza,mﬂ%%ra%%ﬂd 394-(1H-

H i ndol - 5-yl é?‘r‘%‘ rf?dja"?"l’ﬂ YIRS, ZZd]BYWﬂB%I’MfeWF &V afi RSPCadHGpAPaloaeys: to

5-{4-[7-(1 example 17 The product was converted to the mesylate salt analogous to example 17 being

'2+ '( Sd?'4 ?%fyl[ g&ﬁ?&)edttmn‘é@f& Sai WNHPY 1. 19c. A0thd RBNANHAPIE RTP N HAdkeL!
H I ndol - 5-yl ani no) - t h~eno( 3, 2- b} pyri di n- EX3mplednzy| } - pi perazin-1-yl) 35

et hoxy] - et hanol ;  [6X4-{[(Furan-2-yimethyl)-amino}-methyl}-phenyl)-thienof3.2-djpynmidin-4-yil-(1H-indol-

H-1 ndol - 5-yl ). :S gmi)é [ (2- et hyI suI fanyl - et hyl am no) - net hyl ] - phenyl } -t hi eno[ 3

.2 bdpyridi n=7- =am ne; Hydr o -ethyl) 3-(4-[7-(1
H i ndol - 5- yl ar ni ndhe tltﬁ,qgﬁ)@?t@dzuqﬁ&;m frpmp Cyfyrpn-2-yl-methylamine and 4-[{4-(1H-indol-5-
benayl aneso} ylﬁﬁrﬁ@ythv)ancﬂm‘ﬂ]b}'nrﬁi‘dh%’-lﬂﬁ-benzaldlehﬁhewb%radadtﬂ'ek?\a!ogous to example 17.

N- (2- Am no-e (

H mdol - 5- vyl a’é]nq no% C{'gﬂs 4%(pyr HPLC §T 51 mmutesr}
xamgle 35

1:(3-{4-{4-(1H-Indol-5-yiamino)-thienof3 2-dlpyrimidin-6-i]-benzylamino}-propyl)-

pyrrolidin-2-one
30 The title compound was prepared from 1-(3-amino-propyl)-pyrrolidin-2-one and 4-4-

(1H-indol-5-ylamino)-thieno{3,2-d}pynmidin-6-yl}-benzaidehyde by a procedure analogous to
example 17. M.P. 139-146°C; LC-MS: 497 (MH"); HPLC RT: 4.01 minutes

Example 36

35 propane-1,3-diamine
The title compound was prepared from N,N-dimethylproplenediamine and 4-]4-(1H-

indol-5-ylamino)-thieno[3,2-d)pyrimidin-6-yi)-benzaidehyde by a procedure analogous to
exampie 17. M.P. 148-160°C; LC-MS: 457 (MH'); HPLC RT: 3.84 minutes



et hane-1, 2-di am ne: ethanol; 2-(3-{4-[7-(1.

H- I ndol - 5-yl am no) -t hi eno[ 3, 2-b] pyri di n-2-yl ]-benzyl anmp) - pro N
e P Wy abor
Iilbl ?gO:\/EtSth(%J’]&)“Ot hi eno[ 3, 2- b] pyri di n-2-yl ] - benzyl } - hexane- 1?@'['/%9%}5‘1&?’

H i ndol -5-yl)-[2-(4- m)rphol I n-4-yl met hyl - phen_xi} t hi eno[ 3, 2-b] pyridin-7-ylJ
am ne; 2-{4-[7-(2-Methyl -

H i ndol - 5-yl am no) - t hi eno[ 3, 2-b] pyridi n-2-yf]-benzyl am no} - et hanol ; (1

H I ndol - 5-yl ) -[ 2-(6-nmet hoxy-pyridin-3-yl)-thieno(3,2-b]pyridin-7-ylJ-am ne;
{5-[7-(1 Example 37 _
H- 1 ndol - 5-yl am no) -t hi eno[ 3, 2- bJpyri di n- 2- di n- 2-yl }- net hanol ; 15
N, N- Di met hyl - N' - { 4(HAn@gl-5a¢iit {64 -morpholin-4 -yimethyl-phenyl)-thieno[3 2-d]pynmidin-4-yll-amine

ngol g yl am no} l’rﬁéﬂnﬁ‘é\% garldll WHE | flegirelt Ybin- MEMENInE SHIORPNEHLnd-FlyRINS
E] d orN5r§?§PWeH§¥€)Fﬂ1éYH fdén _ylg)fzwgﬁa?%eé)yﬁ ﬁrocedure analogous to example 17. M.P 141-
zyl am no} - MWQMSMWGM-E): RELCIRT 20101m(5utds ol; 1,2-diol;
4-[7-(ZpMet hyl - mple 38
ndol - 5-yl am no) - th| en '_L 3, 2- b] pyndi g nzyl am no?- propane

§2-{4-(4-(1 -Indol-5-ylarmino -thleno 2- d nm|dm-6- -benzylamino}-acetylamino)-
4-[7- (2 Met hyl -
n
3-

[
dol - 5- y| agienoleid Bth@ree{ed. 2- b] pyri di n- 2-yl ] - benzyl am no} - pr opane

{4-[7-(2-Meth ;
ndol - 5- yI ani no) ¥I,|[\ ﬁteno rgpogn% was pr%ParedzfroT (2 Bmmo-ar:e%amm?)-acetlc acd ethyl ester

pyl ) - pyn- oP?di ﬁ142“6?1@‘50"25"&1@"(02i'l\ﬁ'f%z‘élpWW'?mﬁ“yJ]{bgm[aiﬂepygenepmyp fprocedure
i ndol - 54yl amm)mgtbueagmb@n? RimpsidBe; 2e3s: she (M) JHreCIRINEs 88 Aindiea M ne;
2-(2-{4-[7-(2-Methyl -

H- i ndol - 5-yl am no) - th| eno[ 3 2-b] pyr| dm 2- ygf%%l am no}

et hyl am no~et hanol 1= I

H i ndol - 5- yl agh&sdhet hi eno[ 3, 2- b] pyr| di n- 2- ny benzyl am no} - propan-1

1-{4-[7-(2- Meth I-; . :

H- |{ ndE)I ( 5-yl am %0) P USROG IR PERRRY 5O "TPIRFEHIY 1Y -SH1apRS ¢ fslé4 1 H-indol-5-
car boxyl i @0acyi@mani-ttenol2.2(dpyfimidin7e-yiRbénzakighydd by a procedure analogous to example 17.
H i ndol - 5-yl agg o8N m no} etho et hanol ;
b5 D (MBthgl g‘4w<[a§3? 1o add S IHiLE Y LahiRitba ol et hoxy) -

H- i ndol - 5- yI am no) - th| eno(3 2-b] pyridin-2- ;ﬁ—ﬂ!ﬁa@zyl }-am no) ethanol;

[
-[
|
n
{
H-i
3-{
H-i
1-(
H-i
pro
H

N-Met hyl - N - {4-[7- lbpdopylaminomethyl-phenyl)-thieno(3,2-d nmldm-4-vIH1H-mdol-ﬂl)-amme
V\i' EE?' d5 ) yl am no) ZF\ ﬂétﬁ En?ogndm:ﬁgﬁ %ﬁyr{'& thon % I'ogr%g?%lu}\e gﬁﬁ@-{%e(’l ‘]mr%'opé ﬂgpnﬂg)k
(() Ri, .,g |O 2 % Ré{z ;[yy{“ Ehgnzalgehyde by a procedure aRX ogouls ?o exampe 17. M.P. 176-

H- i ndvl - 5- yI ansorotGMSNe{ M H HPLOR T -L10/mhihutesnzy| } - et hane- 1, 2 di anme;

(2-Methyl - xample 41
H-i ndol - 5- Ir 2-{4-](2-pi perazin-1-yl - eth%‘m‘prm%' met hyl henyl thleno 3,
Y ( { [( 1HF-)|ndoI-5- Iammoy thieno 3y 2-dpyrimidin-6-yll-be y ]I b y } [

2 blpyridin-7-yl)-

The title compound was prepared from 2-amino-propan-1-o! and 4-[4-(1H-|ndol-5-
30 ylamino)-thieno[3,2-d]}pyrmidin-6-yl]-benzaldehyde by a procedure analogous to example 17.
M P. 160-175°C; LC-MS: 444 (MH"); HPLC RT. 3.90 minutes.

Example 42

dlpyrimidin-4-yi}-amine
35 The title compound was prepared from 2-methoxymethyl-pyrrolidine and 4-{4-(1H-indol-

5-ylamino)-thienof3,2-d]pyrimidin-6-yl}-benzaidehyde by a procedure analogous to example 17
M.P. 161-177°C; LC-MS: 470 (MH"); HPLC RT: 4.55 minutes.



N, N-Di met hyl -N -{4-[7-(2-net hyl -
H- i ndol - 5-yl am no) -t hi eno[ 3, 2- b] pyri di n-2-yl]-benzyl} 10 10 MAY 2002
. ethane-1, 2-di am ne; 2-{4-[7-(2-Methyl -
H-i ndol - 5- W&4d4Qdg t hi eno[ 3, 2- b] pyri di n-2-yl ] - benryl am no} - bugenebsaiess
(2-Methyl -1
H-|ndoh5 yl)-(2-{4-[(2-norpholin-4-yl-ethyl a@ino) - net hyl ] - phenyl }
t hi eno[ 3, 2-b] pyridin-7-yl)-am ne; 15 (2-Methyl -
Hi ndol - 5-yl ~{2-[4- (pyrrolidin-3-ylam nomet hyl ) - phenyl ] -t hi eno[ 3, 2- b] pyri di
n 7-yl}-amne; {6-[7-(1
H- 1 ndol - 55 yl am no) -t hi eno[ 3, 2- b] pyr|d| N- ZExdmbtefdar i di n- 3-yl } - met hanol ;
{6-[7-(2-Met hyl - ) ) )
H-i ndol - 5-yl am noj=tHter .
3-(4-(4- {4 [ aZetapudebt hy| -
H- i ndol - 5-yl ani nojue bﬂleee&{\gbu%d hlé%ybﬂ;gé@d 3ol N- (b-%'ﬂ'ﬁr)bL l’ﬂ&bta%%e and 4-{4-(1H-

EIEJ;[ xldz)l p%p;‘{g@lﬁ %%Hﬁ?@@ﬂfﬁﬁ'#' r}’l’feéﬂa]d B)g%-r 2 I\/En% aduie analogous to

butyl) - piqoermmple]J-VyIN] P .el4DaBBIC, LC-MS: 457 (MH');, HPLC RT 335 minutes.

(2-{4-((3-1mdazol -1-yl - propyl am no) - met hyLl- Qhﬁnyl }-thieno[ 3, 2-b] pyridin-7
-yl)-(2 nethyl - 1H-|ndol -yl)-am ne; 25
1- 1 ni dazol - 1-yl - lamjno)rthieno(3 2-d

nmidin-6-yll-benzyl}-pipendine-4-carboxylic

H- i ndol - 5- y| s16 dage t h| eno[ 3, 2 b] pyri di n- 2 yI ] benzyl am no) - propan- 2-ol ;
2-[ (2- Hydr oxy- et 4- I . .
H- i ndol - 5- yl ani no %thllgéﬁri\ @E%ﬁ |d|ne-4-carboxyl|c acid amide and 4-{4-(1H-

benzy! anifo}ndarby a)mfmhtwme% ﬁlawm-dmﬁyﬂrbwe Bhyden by 4 (Froqeduigeanplogaus to

H-i ndol - 5- y| a@hde)17t M.eNeB3o8-d)] oyis: desltm-rylnhbﬁmyé 36 Bihutes.
propane-1. 3-di am ne: [2-(3-Am no phenyl) éhl ep 2-b]lpyridin-7-yl]-(1

H i ndvl -5-yl)-am ne; (2- I\/Ethyl
H i ndol - 5-yl ) - ( 2-44-[4 ‘

t hi eno[ 3, 2- b‘]@)di"ahwﬂie” 7- yI } ani ne,

(2- (4- Di et hiyTam ponet h hen t hi enol 3 r|d|n7 | ']-(2-nmethyl -
H i ndol _g&w ) 35 H}ﬁtwscgrfpg@g(v\é pgﬁppr&fi?( &x ﬁl ?%{‘ hyl-hexane-1 g—d]amﬁne

i eno[ 3. 2- b] pyndi nardidg | s 41{31)—(1B-lnd&l-ﬁi-lylhmdnbzh|end612-dlpyyrin]due6-w&bmue|¢ehyde by the
(2,3-Di hydr:jrgcegure analogous to exaple 17 'H NMR (400 Miiz, DYSO) g MP. 134-148°C; LC-MS

H- i ndol |eno3 pyridi n- -y)-amne

H Benzot naz 9$M§7‘I))'-"f"2c By f‘d?ﬁ"”?lt?ﬁ -t hi eno[ 3, 2- b] pyri di n-7-yl ) - ani ne;
5-(2- Phenyl -th| eno[ 3, 2- b] pyri di n-7-yl am reéxampletdsi ndol e- 3- car bal dehyde 40

(1 NI nd yl &Ef é ﬁ-@yfk-{gh{'( 121-1)(&0'[ EMaﬁﬂ% ?h’le%o

~~nY ~0~ 74 5 (
H i ndol - 5- y1¥¥methanongi n- 2- y| - t hi eno[ 3, 2-b] pyri di n-7-yl ramme: (1
H- Benzoi ni dazol - STné litie( onioany Iwat hirepaedd3iugani2iyipiperizin-1iyi-yiejhaasrienand 4-[4-(1H-

5-(2-Pyridi Qr&l-}é 3 ﬂgﬁ?’% 352%{% ?nﬁlf”ynleéﬁa%w&%) o T o2 HBRREY 1 C

acid dinmeth
H-i ndol - 5- y| &§#MRi§) 17 K 3400 M]“M‘?W‘@‘Phd MR 18pyARACh L8NS 1 83/dMHII BPLC R3:
ﬁ(Bdl |ms5ta2|0$241mv|)btetBL0py| %362(117)) o di | 1.ni cot i id
i ndo am no i eno ridin-2s i Goti nam de:
N-(3- Hydroiy propyl)-6-[7-(2- metﬁgl ?Exg 47
H-mdol - 5-yl am no) At hbiepheh:3-viankieyyr i d| n-2-yl ] ni cot mam de;
[ 2- (5- Ami no- pyri dQ-an?n'OYthl rtynea%aaozyne]dawrmdhwazteytzls asmrhmi wis dissolved in

1 ndol - 5. 31 TG e%mf«m by AP T Ao § P09 kPR s Cooed to BV ang

[ 2- ( 3- Mesdhy | aciiifie no-pld So¥ith Sondentratiad BODS Whidh Hile\er prekipitatl-fyirled( Therptebipltatd was
H-i ndol - 5-yl )5 agd Wﬁth afer (aggttngri d@sLIZec(?n 'Egt éi dried over magnesium sulfate, and

H- i ndol - 5-yl am no) -t hi eno |n- -
H-i mi dazol - Zﬁﬂ"}‘e'}ﬂ?@ﬂéﬁ ngarotprynege °(“_L 8.1 To the residue 50 mbL of propanol and
H-i mi dazol - Zoxeha adid(16/8¢d, 375 miol) Wereladted ahid ihe (sBlutiaei Prasl stifed at 38°C for 45 minutes.

1 ol o1 0ot 4o oA dha e s s o s e vt

2-{2-[7- QQ qu;lpyqi with ether, and dned to afford 16.7 g of crude material. The sohd was suspended in

Z l [|7 n?gl Ngt Ki(?@%l[‘@bwét@d #1aGhe3pid wak BYjLEtE B © -with [safubdté? &ueSusydrdmeHisy Aydraide;
y

H- i ndol - 5-yl am no) -t hi eno( 3, 2-b] pyri di n-2-yl ] -ben2al dehyde; 25 and the

phar maceutical |y acceptable salts and hydrates thereof




8. A conpound of the formula 25 or Z6 Z2 72 Z1 S ~ X1 Z1 ~ ~ x1 or J N N 25
26 or a pharmaceutically acceptable salt or hydrate thereof, \1\/r|§ %@)

-wherein X is CH Z is halo and ZZis -NRRZ; or Z is R" and Zz'iI's

or Z2 and Z ch independently halo; R is H, C -Ce al Kylper/1nos/o1691

or-C(O (C, - é’s&;yﬁg@) 10hi~Y ~0~2 755 RZis C-Cg aryl or 5-13

menbered heterocyclic) wherein said R- groupgg4are optionally subst'tuted by

1 to 5 RS substituents, each R5 is independently selected from hal o, cyano)

nitro, trifluoronmethoxy, tritluoronethyl) azido, C(O)Re -C(O ORB,

-OC(0O)R, -OC(OOR', -NReC(O R~) C(O)NRBR‘) -NRR . - . -SQZNRsR' , C,-Cs

al kyl, (%@T@(Qﬂ%ﬂ%@@ma&ﬁl@m &didrae 4&%%@:@‘&1&& §§o@m Gl s

aICF él) % CH-2) CI(—IZ te%gGaé\%ngc?ern};f@m 5@& or é@?éﬁg‘g fef‘hsop eﬁzﬁ) n@eldé) q(5- 10

menber ed heter ocyc&gﬂ;&g@ﬂﬁ_@ﬂi@ﬁo menber ed het erocyclic),
- (CHz) ~NR (CHZ) qNFi@iﬁﬂetny%%xah& Gdre O NRYR 34.6 (fiél) ~%E§ (cG%}neBJF%( Qi&Ry

- (CH2) ~NR' ( CH2 NFgaé‘ ) ~(C, - yl).
- (CHZ) ~NR (G—E%“Oife@!“ate (f@!Hz1)3 MEBO't?" Wreq al%&n%l for éc@(‘@—@)’“{’ﬁﬁﬂ'%%@eécﬂ
het er ocyGig) , 2815miian wak Iaddied iA sl poHicrgek rdoﬁal’teﬂnﬁgaﬁ.lfeom whidhOtinZa a ivhiteSpetEipitate.

t f 0to t
GDyq and - Tt opforas; petedlel 3 eupbgh T Jheeoieh, SRS, v aPose herome
a car bon- car btemperewts andosopropypétberorascaddedarg the susspamsmnmasge@rredbtumeho@ dhel
6, and the al kylisia@l Was Wréaer?réﬁgy\%éth rmenersb&apypfetﬂeheanﬁoaﬁeaoannoada§ gHRLPS

are optionall substltute subs e i ndepe n entI sel ect ed
from hal o, éﬁﬁ"e%tﬁ y/gs d'F?‘i"#’Jb?’SW%‘F'FS/T"”"&% Fﬁ‘gmta %(aéj’ﬁf{%“dt e
-OC(O RS, 15 GXL(BMBRE[! wadR6eHE(e0) far ,30- Bin@ebiRs e, solif Ghﬁ) ﬁINMRbf;f aﬁx,'! -tBB salukigrl was

-(CHZ), (C6- c&EéHtr)ated t@%’l@ Q@Glﬁgthﬂ%%pﬁgm flﬁkﬁrngﬁt)ﬁfﬁhbﬁeﬂ1 3]dcoxane-4 6-dione a

-(CH?), O(CHZ)QCRS erein IS an I nteger ‘ran rom

to 6 and q i sthaffes Hi‘%gé? arsingig '?Fﬁkf‘?'-@l;th“%ﬂ@k doyenerme R dnlikwap eated to 260°C
i ndependent | yariie?, 2-@intsthyi-5-Qthiopherk3-yl4#inamétiyiene)-{ 131di9xa068.6@ionerwds) added in small

- (CH2), (5-10 rad ) OB (

whereint is %g In 'E'%u‘r?é ?%%tg‘# Irflo(; &&E@)f' p&%ﬁ% |'sed %p‘?m %tarﬂ}n P?}g
from 2 tv2®, &pRIoRYhethef] ‘#@ﬁl addegd >and &Wcﬁlﬁéﬁnépb@’fé Ist"{,edn‘ei ene hewr.ofhg W@C'Pttﬁ*%g’éii ng
RB and R gr OMﬁEedEB’ﬂ&arﬂmdsﬁBdlMtU isoproBy! ietnief 8%l dMed in Vatud t6 plasitié BUSH (70%) of 4H-

i nd dent | I d f hal, t [
e PRy S A Py IR i ol 8 Y S R W o PR, o
al kyl , -(CH2) 1)icees (daﬁw )‘)C-M§dﬂ)(M('|5)~ HBLGBAba2éd het er ocyclic),

(CHZ) Q( CHz) qOR9, panthidrétiRencfdE-b ]m\qﬁagel nt is 30 an integer ranging from

0to6 f 6

26" o & 287 bon"aid o ey R AR 8 %108 B 17 B B o6

bot h bonded t gmethgfoninamidgdd 1 ail; é&6 hynqi)hmmungmd@nqg@q"ﬁd te 8t Oxalyl chjoride (57
i ndependent | ymge| 1‘3%6@?1%9%&% dropwise VbKdbverar thitilés. . 418 hEno[RL-¥]pyridiRBne (5.4

)10 LSSl bt o e s, MRt " ©
and R' is H olegdo edokytemperGiu®) aRBROesulBgBp(idIgasitered phg dried (OrLy0 (cegiocqs 29

aryl), or sg( Cg@oo% oﬂ?-cﬂfé%feﬁ&ls B%ﬁg?ﬁ&)ﬁé’&' d yellow ¥4H8! 81 AMR (460 Mz, DMK 8 .67

f [ 1
onot i Dut bR 1 ﬁbﬁm)}ﬁigrqﬁéf’hm) SR fﬂﬁﬁiﬁb@?&é%?ﬁ[)fé iy L0 Y
i 0~2 76 5 9. A ph&r azBremé-7chlorectbienai8 Riblpgrdideor t he treat ment of a
hyperproliferati vef\%m&ﬂ&fgd L & t%mwa'aﬁa dﬁgaaaawn&ﬁﬁe .é merawmos%k

effective anount of a conpoun 5) armaceutically acceptabl e

carrier. 10. deﬁa?%@éﬁt”r%“'“@@hﬁéé Ph.oR- 3df‘m8' i hexane Wasradped dropwise. PTne
hyper prol izber gdiitiéR wds Rdatéd &0 e'csmeabcrahme&l;ecaw phas vac and Vfbﬁioro-thleno[3 2-

t I
ovari an) - SquaRBUSREdtPS sufise mereh s ceied s ariay aag rired b Busd Sl che-abeny
oesophageal , gyrie&ebtrafgpmathan@r(bétmt ed’. eohmolbo\taal adged.t htheo$alution rwasr St 4rp.
The phar mceuaamhan%mwe&'tnéh afowe& % Warkh W}Sérﬁ'té}nﬁé‘étﬁehMF mrheba é.srr@éct.arfe

di sorder i s noncancer ous. arnaceutjc Si

wherei n sai d G"8F @S Roured 'Btemaé‘ﬁ %5 %?Fé"rdpﬁ‘"g‘s&'éf" .ﬁ)ﬁa é‘?ﬁ'"gr Tﬁ? é’g‘%'[‘%d
14. A pharnac etganic abrtiomsgere idtiedovef oraghdsant sulfate nfitated cdndaried de affard 4166 qr (@4 %) e
di sorder in a nmanmmal which conprises a therapeutically effective anmount of
a conpound of claim1l in conbination with an anti-tunor agent selected from
the group consisting of mtotic inhibitors. 25 al kyl ati ng agents,
anti-netabolites, intercalating antibiotics, enrynes, topoi sonerase

i nhi bitors, biological response nodifiers) anti-hornones, and

anti -androgens, and a pharmaceutically acceptable canier. 15. A
pharnaceutlcal conp05|t|on for the treatnent of pancreatltls or kldney



40 1 ~R-,~Y ~~~2 77 5 18 The pharmaceutical conposition of cI aim 17
wherein said disease is selected ;romthe group consisting od1 Z[
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Example 54

20 The title compound was prepared from 2-(2-amino-ethoxy)-ethanol and 4-[7-(1H-indol-
5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzaldehyde by a procedure analogous to example 17
LC-MS: 459 (MH'); HPLC RT: 3.48 minutes.

Example 55
2-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-blpyridin-2-vil-benzyiamino}-ethanol
25 The title compound was prepared from 2-aminoethanol and 4-[7-(1H-indol-5-ylamino)-

thieno[3,2-b)pyridin-2-yl}-benzaldehyde by a procedure analogous to example 17. LC-MS: 415
(MH"); HPLC RT. 3.40 minutes.
Example 56
1-{4-{7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yll-benzyl}-piperidine-4-carboxylic
30 acid amide

The title compound was prepared from piperidine-4-carboxylic acid amide and 4-{7-(1H-

indol-5-ylamino)-thieno(3,2-b]pyridin-2-yl}-benzaldehyde by a procedure analogous to example
17. LC-MS: 482 (MH"); HPLC RT: 3.56 minutes.
Example 57

35 N-{4-[7-(1H-Indol-5-ylamino
1,.6-diamine
The title compound was prepared from N,N-dimethyl-hexane-1,6-diamine and 4-[7-(1H-
indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzaldehyde by a procedure analogous to example
17. LC-MS: 498 (MH"); HPLC RT: 3.93 minutes.
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05n* ~ysnhc] XR"BESEca] cal] ca] cal] ca] calU] ca] cal] ca] cal] ca] caU] ca] cal] ca] caU
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Ul c”a* SMAB<{ Hﬁgn}ﬁgi ﬂ %2%%%% )Hlb%nﬁaweﬂ?c] M%cedure analogous to example 17.

15  LC-MS' 483 (MH"); HPLC RT: 3.41 minutes.
Example 60

In a sealed tube (2-bromo-thieno[3,2-b]pyridin-7-y!)-(1H-indol-5-yl}-amine (150 mg, 0.29
mmol) and 2-(tributylstannyi)pyridine (118 mg, 1.1 mmol) were combined in 3 mL of
20 dimethylformamide along with copper iodide (3 mg, 0.015 mmol). Nitrogen was bubbled
through the solution and trans-benzyl(chloro)bis-(triphenylphosphine)palladium(ll} (33 mg, 0.044
mmol) was added, the tube was sealed and heated to 90°C. After 14 hours the solution was
cooled and concentrated to dryness. Chromatography on 15 g of silica gel with CH,Cl,/MeOH
(5-20%) afforded 30.3 mg (28%) of the title compound. LC-MS: 343 (MH"); HPLC RT: 3.94

25  minutes.

Example 61

2-Methoxy-N-(4-phenyl
To 4-Chloro-6-phenyl-thieno[3,2-d]pyrimidine (150 mg, 0.608 mmol) in {-butanol(2.5
mL) and dichloroethane (2.5 mL) was added 2-Methoxy-N-(4-phenyl)-benzene-1,4-diamine (130

30 mg, 0.608 mmol), and the mixture was heated in an 80°C oil bath overnight. The reaction was
cooled to ambient temperature and isopropyl ether was added. The product was filtered of to
provide a tan solid (200 mg, 78% vyield). RP18-HPLC RT: 6.261 minutes, APl MS: 424.52
(M+1); MP: 201-203°C.

Example 62

35

To 4-Chloro-6-phenyl-thieno[3,2-d)pyrimidine (150 mg, 0.608 mmol) in t-butanol(2.5

mL) and dichioroethane (2.5 mL) was added N-{4-methoxyo-phenyl)-benzene-1,4-diamine (152

mg, 0.608 mmol), and the mixture was heated in an 80°C oil bath overnight. The reaction was

cooled to ambient temperature and isopropy! ether was added. The product was filtered of to

40 provide a tan solid (248 mg, 96 % yield). RP18-HPLC RT: 6.228 minutes; APl MS: 424.52
(M+1); MP: 210-211°C.
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2.126mmol). The suspension was stirred at 200°C for 2 days. The reaction was cooled to

10 ambient temperature and the suspension was diluted with water and filtered to remove insoluble
material The aqueous layer was extracted 3 times with ethyl acetate (50 mL) and the
combined organic layers were washed with boronic acid (5%. 50 mL) and water, dried over
magnesium sulfate and concentrated i vacuo to provide (4-Nitro-phenyl)-m-tolyl-amine (190
mg, 47% vyield). ). RP18-HPLC RT: 7.020 minutes; APl MS: 229.20 (M+1).

15 To a solution of (4-Nitro-phenyl)-m-tolyl-amine (180 mg, 0.788 mmol) in toluene (10 mL)
was added 18 mg of palladium on carbon (10%) in a Parr flask. The mixture was hydrogenated
at 35 psi with shaking for 12 hours and then filtered and concentrated /n vacuo_to provide N-(6-
phenyl-thieno[3,2-d)pyrimidin-4-yi)-N'-m-tolyl-benzene-1,4-diamine in quantitative yield as a
yellow solid. APl MS: 199.20 (M+1).

20 B. N-(6-Phenyl-thieno[3,2-d]pyrimidin-4-yl}-N'-m-tolyl-benzene-1.4-diamine

Utilizing a procedure analogous to that described in Example 61, the title compound
was prepared in 21% yield from N-m-Tolyl-benzene-1,4-diamine (230 mg, 1.16 mmol) and 4-
chloro-6-phenyl-thieno{3,2-d}pyrimidine 250 mg, 1.16 mmol). RP18-HPLC RT: 7.432 minutes;
APl MS: 409.1 (M+1); MP: 170-171°C.
25 Example 64

A. Preparation of N'-p-tolyl-benzene-1.4-diamine
To a mixture of 4-nitro-fluorobenzene (250 mg, 1.77mmol) and 4-amino-toluene (195

mbL, 1.77mmol) in 4 mL of water in a sealed tube was added magnesium oxide (86 mg,

2.126mmol) The suspension was stired at 200°C for 2 days. The reaction was cooled to

30 ambient temperature and the suspension was diluted with water and filtered to remove insoluble
matenial. The aqueous layer was extracted 3 times with ethyl acetate (50 mL) and the
combined organic layers were washed with boronic acid (5%, 50 mL) and water, dried over
magnesium sulfate and concentrated in vacuo to provide (4-nitro-phenyl)-p-tolyl-amine (190 mg,
47% yield). ). APIMS: 229.20 (M+1).

35 To a solution of (4-Nitro-phenyl)-p-tolyl-amine (180 mg, 0.788 mmol) in toluene (10 mL)
was added 18 mg of palladium on carbon (10%) in a Parr flask. The mixture was hydrogenated
at 35 psi with shaking for 12 hours and then filtered and concentrated in vacuo to provide N-(6-
phenyl-thieno[3,2-d]pyrimidin-4-yl)-N'-p-tolyl-benzene-1,4-diamine in quantitative yield as a
yellow sohd. API MS: 199.20 (M+1).

40 B. N-(6-Phenyl-thieno[3.2-d]pyrimidin-4-yl)-N'-p-tolyl-benzene-1 4-diamine
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dissolved in 15 mL of dichloroethane and 15 mL of t-butyl alcohol. 2-Methyl-5-aminoindole (89
mg, 0.608 mmol) was added, the tube was sealed, and the contents were heated at 85°C for 36
hours. The solution was cooled and filtered, the solid washed with methylene chioride, and
dried in vacuo to afford 123 mg (61% vyield) of the title compound. RP18-HPLC RT: 5.407
20 minutes; APl MS: 357.1 (M+1) MP; 218-220°C
Example 69

A. Preparation of 1-Benzenesulfonyl-1H-indol-5-yl amine
To a mixture of S5-nitroindole (30 g, 185 mmol) in dry THF (300mL) was added

potassium t-butoxide (24.26 g, 204 mmol). The reaction was stirred at room temperature for 30
25 minutes. Benzenesuifonyl chioride (28.33 g, 222 mmo!) was added in one portion and the
reaction changed color from clear black to an orange slurry. The reaction was stirred at room
temperature for 24 hours. The reaction mixture was partitioned between water and ethyl
acetate and the water layer was extracted 3 time with ethyl acetate. The organic extracts were
combined and dried over magnesium sulfate and concentrated in vacuo. The crude residue
30 was recrystallized from hexane to provide 50 g (91%) of the nitro intermediate. RP18-HPLC
RT: 5.13 minutes.
The nitro intermediate was dissotved in 90 mL of THF and palladium on carbon (500
mg, 10%) was added. The mixture was hydrogenated at room temperature under 1.2
atmospheres of pressure. The reaction was filtered and concentrated in vacuo to provide the
35 title compound as a yellow residue which was used without further purification. RP18-HPLC
RT: 4.251 minutes.

l)-amine
In a sealed tube 2-phenyl-7-chloro-thieno[3,2-b]pyrimidine (1000 mg, 4.05 mmol) was
40 dissolved in 15 mL of dichloroethane and 15 mL of t-butylalcohol. 1-Benzenesulfonyl-1H-indol-
5-yl amine (1100 mg, 4.05 mmol) was added, the tube was sealed, and the contents were
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15 extracted 3 time with ethyl acetate The organic extracts were combined and dried over

magnesium sulfate and concentrated in vacuo. The crude residue was chromatographed on

silica ge! 1% methancl/methylene chioride to provide 26 mg (16%) of the title compound
RP18-HPLC RT: 5.586 minutes; API MS: 342.43 (M+1) ) MP: 225-226°C.
Exampile 70

20

The title compound was prepared from [1-benzenesuifonyl-1H-indol-5-yl}-(6-phenyl-
thienol3,2-d)pyrimidin-4-yl }-amine (246 mg, 1.00 mmol) and diethylamino-propanol (120 mg,
0 939 mmol) by a procedure analogous to example 69. RP18-HPLC RT: 4.55 minutes; AP| MS
45563 (M+1) MP. 178-180°C.
25 Example 71
A. Preparation of 2-phenyl-5-methyl-7-chloro-thieno[3,2-bipyrimidine
To a solution of methyl 3-amino-5-phenylthiophene-2-carboxylate (1.0 g, 4.28 mmol) in

6 mL of acetonitrile was bubbled a dry stream of HCI gas for 30 minutes. The reaction was
poured onto ice water and the pH was adjusted to 9 with ammonium hydroxide. The product
30 was filtered and recrystallized from dioxane to provide product as a white solid.
In a 250 mL round-bottomed flask 100 mL of methylene chioride and
dimethylformamide (0.247 mL, 3.19 mmol) were combined and cooled to 0°C. Oxaly! chloride
(2.33 mL, 4.66 mmol) was added dropwise over several minutes. 2-Methyl-6-phenyl-4H-
thieno[3,2-b]pyrimidin-7-one (353 mg, 1.45 mmol) was added and the solution was heated to
35 reflux After 2 hours the flask was cooled to room temperature and the resulting solid was
fitered and dnied in vacuo to afford 400 mg (100%) of 7-chioro-thieno|3,2-b]pyridine as a green
solid LC-MS: 261 (MH")

In a sealed tube 2-phenyl-5-methyl-7-chioro-thieno[3,2-b)pyrimidine (200 mg, 0.767
40 mmol) was dissolved in 15 mL of dichloroethane and 15 mL of t-butylalcohol. 1H-indol-5-yl
amine (843 mg, 0.767 mmol) was added, the tube was sealed, and the contents were heated at
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In a sealed tube 2- phenyl 7-chloro-th|eno[3 2- b]pynmldlne(soo mg, 2.026 mmol) was
dissolved in 15 mL of dichloroethane and 15 mL of t-butylalcohol. 4-nitroaniline (279 mg, 2.026

10 10

mmol) was added, the tube was sealed, and the contents were heated at 85°C for 36 hours.
20 The solution was cooled and filtered, the solid washed with methylene chloride, and dned in
vacuo to afford 400 mg (57% vyield) of the title compound. RP18-HPLC RT: 5.46.47607
minutes; AP] MS: 357.1348.38 (M+1) MP: 210-211°C.
To a mixture of (4-Nitro-phenyl)-(6-phenyl-thieno[3,2-d]pyrimidin-4-yl}-amine(400 mg,
1 48 mmol) and palladium on carbon (40 mg, 10%) in 10 mL of ethanol was added hydrazine
25 (200 mg, 3.4 mmol) and heated at 80°C for 16 hours. The reaction mixiure was filtered through
celite and concentrated in vacuo_to provide a red-brown solid which was used without further
purification RP18-HPLC RT: 4.815 minutes; API MS: 319.38 (M+1).
B. N-(2-Benzyloxy-ethyl)-N'-(6-phenyi-thieno[3.2-dlpyrimidin-4-yi)-benzene-1 4-diamine
The title compound was prepared from benzyloxy-acetaldehyde (12 mg, 0.079 mmol)
30 and N-(6-Phenyl-thieno[3,2-d]pyrimidin-4-yl)-benzene-1,4-diamine (150 mg, 0.471 mmol) by a
procedure analogous to example 17. RP18-HPLC RT: 7.062 minutes; APl MS: 452.58 (M+1)
MP: 201-203°C.

Example 74
5-(6-Phenyl-thieno[3.2-d]pyrimidin-4-ytamino)-1H-indole-3-carbaldehyde
35 To a solution of (1H-indol-5-yl)-(6-phenyl-thieno[3,2-d]pyrimidin-4-yl}-amine (481 mg,
1.4 mmot) in 3 mL of methylene chloride in a 3-neck flask with dropping funnet under nitrogen at
0°C was added titanium tetrachioride (461 mL, 4.2 mmol) dropwise. The mixture was stirred for
30 minutes and then dichloromethoxy methane (380 mL, 4.2 mmol) was added dropwise. The

reaction was warmed to room temperature and concentrated in vacuo. The resulting residue
40 was pre-absorbed onto silica gel (10 gm) and purified by flash chromatography using a 5%
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15 Example 76
N-(1H-Indol-3-yimethvl)-N'-(6-phenyl-thieno[3, 2-d]pyrimidin-4-yl)-benzene-1.4-di amine
The title compound was prepared from 1H-indole-3-carbaldehyde(12 mg, 0.079 mmoi)
and N-(6-Phenyl-thieno[3,2-d])pyrimidin-4-yi)-benzene-1,4-diamine (150 mg, 0.471 mmol) by a
procedure analogous to example 73. RP18-HPLC RT: 6.832 minutes; APl MS: 448.20 (M+1)
20 MP. 259-261°C.

Example 77
N-(6-Bromo-thieno[3 2-dIpyrimidin-4-vi)-N'-(4-methoxy-phenyl)-benzene-1.4-diamin e

The title compound was from 2-bromo-7-chloro-thieno{3,2-bjpyndine (1.8 g, 7.25 mmol)
25 and N-(4-methoxy-phenyl)-benzene-1,4-diamine (1.7 mg, 0.767 mmol) by a procedure
analogous to example 1 RP18-HPLC RT: 5.75 minutes; APl MS: 426.26 (M+1).

Example 78

diamine
30 The titie compound was prepared from 2-nitrobenzeneboronic acid and N-(6-Bromo-
thieno[3,2-d]pynmidin-4-yl)-N'-(4-methoxy-phenyl)-benzene-1,4-diamme by a procedure
analogous to example 2. M.P. 228-237°C; LC-MS: 383.56 (MH"); HPLC RT: 6.885 minutes.
Example 79
N-(4-Methoxy-phenyl)-N'-[6-(4-methoxy-phenyl)-thieno[3,2-dlpyrimidin-4-yll-benze __ne-
35 1.4-diammne

The titie compound was prepared from 2-methoxybenzeneboronic acid and N-(6-
bromo-thieno[3,2-d}pyrimidin-4-yl)-N'-(4-methoxy-phenyl)-benzene-1,4-diamine by a procedure
analogous to example 2. M.P. 158-169°C; LC-MS: 454.31 (MH"); HPLC RT: 7.003 minutes.
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10! . @10%& () Lheittlecgoropgupim@s (Arepared @mmsm&-eww}%@fﬂﬂf acid and N-(6-
#109&' () -brétho-thidhdR%8d)pyrmidih-4-yl)-N'-(4-methoxy-phenyl)-benzene-1,4-diamine by a procedure
10  analogous to example 2. M.P. 149-159°C; LC-MS: 455.29 (MH"); HPLC RT: 6.747 minutes.
Example 81
N-(4-Methoxy-phenyl)-N'-(6-thiophen-2-yi-thieno[3,2-d]pyrimidin-4-yl)-benzene-1, 4-
diamine
The title compound was prepared from 2-thiophene boromic acid and N-(6-bromo-
15 thieno[3,2-d]pyrimudin-4-yl)-N'-(4-methoxy-phenyl)-benzene-1,4-diamine by a procedure
analogous to example 2. M.P. 231-40°C; LC-MS" 431 (MH"); HPLC RT: 6.740 minutes.
Example 82
(3-Methyl-1H-indol-5-y)-(6-phenyl-thieno[ 3, 2-d]pyrimidin-4-yl)-amine
To a suspension of 5-(6-phenyl-thieno[3,2-d)pyrimidin-4-ylamino)-1H-indole-3-
20 carbaldehyde (75 mg, 0.203 mmol) in 5 mL of methylene chloride was added zinc iodide (97
mg, 0.303) and sodium cyanoborohydride (97 mg, 1.522 mmol). The reaction mixture was
refluxed for 24 hours and then cooled to ambient temperature and poured into an ice-cooled
mixture of saturated ammonium chloride. The solution was then neutralized with 6N HCi and
extracted with ethyl acetate (3x, 50 mL). The organic extracts were dried over magnesium
25 sulfate and concentrated in vacuo. The residue was chromatographed using a Biotage
Autofiash 40 system and 1% MeOH/CH,CI, to produce the title compound (22 mg, 31% yield).
RP18-HPLC RT: 6.071 minutes; APl MS: 357.10 (M+1); MP: 221-223°C.

Example 83

N-(4-Methoxy-
30 diamine
The title compound was prepared from 2-nitrobenzene boronic acid and N-(6-bromo-
thieno[3,2-d)pyridin-4-yl)-N'-(4-methoxy-phenyli)-benzene-1,4-diamine by a procedure analogous
to example 2. M.P. 175-184°C; LC-MS: 455.29 (MH"); HPLC RT: 6.646 minutes.
Example 84

35

The title compound was prepared according to a procedure that is analogous to the
procedures described in the above examplies.
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example 1. RP18-HPLC RT: 6.070 minutes; MP: 181-186°C, APl MS: 428 (M+1).
10 Example 86
(1H-Indol-5-yl)-[6-(6-methoxy-pyridin-3-yl)-thienof3 2-d]pyrimidin-4-yl}-amine
in 2 sealed tube (2-bromo-thienof3,2-bjpynmidin-7-yl)-(1H-indol-5-yi)-amine (150 mg,
0.29 mmol) and 3-pyridyl-diethyborane (133 mg, 0.869 mmol) were combined in 3 mL of
dimethylformamide along with copper iodide (3 mg, 0.015 mmol). Nitrogen was bubbled

15  through the solution and trans-benzyl(chloro)bis-triphenylphosphine)palladium(li} (33 mg, 0 044
mmol) was added, the tube was sealed and heated to 90°C. After 14 hours the solution was
cooled and concentrated to dryness. Chromatography on 15 g of silica gel with CH.Cl./MeOH
(5-20%) afforded 71 mg (44%) of the title compound. LC-MS: 374(MH"); MP:243-249°C, HPLC
RT. § 396 minutes.

20 Example 87

1.4-diamine
The titte compound was prepared from 2-methoxy-pyridyl-5-boronic acid and N-(6-
bromo-thieno[3,2-d]pyridin-4-yl)-N'-(4-methoxy-phenyl)-benzene-1,4-diamine by a procedure
25 analogous to example 2. M.P. 175-184°C; LC-MS: 455.29 (MH"); HPLC RT: 6.646 minutes.
Example 88
(6-Chioro-1H-indol-5-y)-(6-phenyl-thieno{3,2-d]pyrimidin-4-yl)- amine

The title compound was prepared according to a procedure that is analogous to the

procedures described in the above examples.
30 Example 89
A. Preparation of 4-[7-(2-methyl-1H-Indol-5-ylamino)-thieno[3,2-blpyridin-2-yi}-
benzaldehyde
The title compound was prepared from 4-formylbenzeneboronic acid and (2-bromo-
thieno[3,2-b]pyridin-7-yl)-(2-methyl-1H-indol-5-yl)-amine by a procedure analogous to example
35 17. RP18-HPLC RT: 5.391 minutes; APl MS: 384.29 (M+1).
B. Preparation of 2-bromo-thienof3.2-blpyridin-7-vl)-(2-methyl-1H-indol-5-yl}-amine
In a sealed tube 2-bromo-7-chloro-thieno[3,2-b)pyrimidine (735 mg, 2.96 mmol) was
dissoived in 15 mL of dichioroethane and 15 mL of t-butylalcohol. 2-Methyl-5-aminoindole (480
mg, 3.26 mmol) was added, the tube was sealed, and the contents were heated at 85°C for 36
40 hours. The solution was cooled and fiitered, the solid washed with methanol, and dried in vacuo
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Example 91

20 (1H-Indol-5-yl)-(6-phenyi-thieno[3.2-d]pynmidin-4-yl)-amine
In a 125 mL single neck round bottom flask with reflux condenser, 4-hydroxy-(6-phenyl)-

thieno[3,2-d]pynmidine was combined with thiphenylphosphine polymers (800 mg, 2.7 mmole),
carbon tetrachloride (1.1 mL, 11 mmole) and dichloroethane (15 mL). Boiling chips were added
and the mixture was refluxed for 18 hours. The mixture was cooled to ambient temperature and
25 filtered into a second single neck round bottom flask. The polymer was washed with 25 mL 10%
dichloroethaneftert-butanol. The organic layers were combined and 5-aminoc-indole (212 mg, 1.6
mmole) was added and the resulting solution was refiuxed for 18 hours. The reaction mixture was
cooled to ambient temperature and concentrated to a green-brownish residue. The residue was
partitioned between 1 N NaOH and 15% 2-propanol/chloroform. The aqueous layer is extracted 2
30 times with 15 mL 15% isopropanol/CHChL. The organic layers were combined and dried over
sodium sulfate and concentrated to a black residue The residue was triturated with methanol to
give 57 mg of product. MP: 255-258°C (dec), anal. RP18-HPLC RT: 4.38 minutes; TS-MS: 343
(M+1)
. Example 92
35 (6-Phenyl-thieno[3,2-d]pyrimidin-4-yl)-m-tolyl-amine
Following the procedure of Example 91, the title product was prepared in 61% yield from
4-hydroxy-6-phenyi-thienc[3,2-d]pyrimidine (1.0 eg) and m-toluidine (1.5 eg) in butanol. The HCI
salt was prepared from the purified free base by dissolving the free base in minimal methanol and
a solution of Hcl in (Hcl(g) bubbled into 2 ml Et,0) was added dropwise until the mixture remained
40 cloudy. The precipitated Hcl salt was dried in vacuo, washed once with Et;0, and dried in vacuo to
constant mass: MP: 238-241°C; TS-MS: 318 (MH+); anal. RP18-HPLC RT: 4.96 minutes.
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93 6-chloro-2,3-dihydro-indol-1-yl 78 364

94 1,2,3,5-tetrahydro-pyrrolo[2, 3-findol-1-yl 369

95 3-methyi-4-hydroxy-phenylamino g2 334

86 benzo[b]thiophen-5-ylamino 87 360

97 6-bromo-7-methyl-2,3-dihydro-indol-1-yl 14 423

10 Examples 98-105
The compounds of Examples 98-105 were prepared according to the method of example

91 from 4-hydroxy-6-(4-methoxy-phenyl)-thieno[3,2-d]pyrimidine and appropnate amine starting

materials.
R
N
|k P / OCH,
N
Example no. R Yield (%) | LCMS (M+)
98 - 3-methyl-phenylamino 93 347
98 3-bromo-phenylamino 96 412
100 1H-indazol-5-ylamino 84 373
101 1H-indol-5-ylamino 76 372
102 3-chloro-4-fluoro-phenylamino 96 385
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10

amine starting matenals.

OCH,
R
OCH,
NI N N\
L L,

Example no. R Yield (%) | LC/MS (M+)
106 3-methyl-phenylamino 51 377
107 3-bromo-phenylamino 29 442
108 1H-indazol-5-ylamino 27 403
109 1H-indol-5-ylamino 40 402
110 3-chloro-4-fluoro-phenylamino 40 415
111 3-methyl-4-hydroxy-phenylamino 383
112 benzo[b]jthiophen-5-ylamino 32 419
113 3-ethynyl-phenylamino 49 387
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Example Compound Name Mass HPLC HPLC
No Spec | (% purity) | retention
times
1185 {4-Methoxy-2-methyl-phenyl)-(6-phenyl-thieno[3,2- | 347.2 80 5.747
djpynmidin-4-yl}-amine
116 ([4-(4-Chloro-phenoxy)-phenyl]-(6-phenyi- 429.68 90 6.653

thieno[3,2-d}pyrimidin-4-yl}-amine

117 6-(6-Phenyl-thieno[3,2-djpyrimidin-4-ylamino)-1H- | 388.408 | unknown 5.365
benzo[d][1,3]oxazine-2,4-dione

118 2-Diethylaminomethyl-4-(6-phenyi-thieno[3,2- | 404.538 95 5.007
d]pynmidin-4-ylamino)-phenol

119 5-Methyl-1-[4-(6-phenyi-thieno[3,2-d]pyrimidin-4- | 399.478 90 5.362
ylamino)-phenyl}-1,2-dihydro-pyrazol-3-one
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122 [4%(4-Methyl-pipérazin-1-y -phenyl ]-(6-phenyl- [401.537 30 4,940

thieno[3,2-d]pyrimidin-4-yl)-amine

123 [4-(4-Methyi-piperidin-1-yl)-phenyl]-(6-phenyl- 400.55 70 5.210
thieno[3,2-d]pyrimidin-4-yl)-amine

124 1-[4-(6-Phenyl-thieno[3,2-d}pyrimidin-4-ylamino)- | 403.48 | unknown 5.477
phenyl]-1H-tetrazole-5-thiol

125 3-(6-Phenyl-thieno[3,2-d)pyrimidin-d-ylamino)- | 382.466 40 5 160
benzenesulfonamide
126 (2-Methyl-benzothiazol-6-yl)-(6-phenyi-thieno[3,2- | 374.489 75 5.603

d)pyrimidin-4-yl)-amine

127 [4-(Morpholine-4-sulfonyl)-phenyl]-(6-phenyl- | 452.558 50 5.625
thieno[3,2-d)pyrimidin-4-yl)-amine

128 [3,5-Dimethyl-4-(thiophen-3-yimethoxy)-phenyl]-{6- | 443.594 95 6.515
phenyl-thieno[3,2-d)pyrimidin-4-yl}-amine

129 |(6-Phenyl-thieno[3,2-d)pyrimidin-4-yl)-(2-pyrrol-1-yl-| 368.464 10 5.920
phenyl)-amine

130 [4,5-Dimethoxy-2-(1H-tetrazol-5-yl)-phenyl}-(6- [431.479 70 5.428
phenyl-thieno[3,2-d)pyrimidin-4-yl)}-amine

131 5-[4-(6-Phenyi-thieno[3,2-d]pynmidin-4-ylamino)- |402.435 90 5.270
phenylj-oxazolidine-2,4-dione
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136 (2-Furan-2-yl-1-methyi-1H-benzoimidazol-5-yl)-(6- | 423.5 65 5.085
phenyl-thieno[3,2-d]pyrimidin-4-yl)-amine
137 5-(6-Phenyi-thieno[3.2-d]pyrimidin-4-ylamino)- | 384.485 20 5.935
benzo[bjthiophene-2-carbonitrile
138 (6-Phenyl-thieno(3,2-d]pynmidin-4-yl)-(2-pyridin-4- | 420.499 80 4.857
yl-1H-benzoimidazol-5-yl)-amine
139 [4-(1-Methyl-1H-imidazoi-2-ylsulfanyl)-phenyi]-(6- | 415.542 60 4,993
phenyl-thieno[3,2-d])pyrimidin-4-yl)-amine
140 | (6-Phenyl-thieno[3,2-d]pynmidin-4-yi)-[4-(pyridin-2- | 396.474 90 5.715
yloxy)-phenyl}-amine
141 [4-(5-Methyi-tetrazol-1-yl)-phenyl}-(6-phenyl- 385.453 90 5.392
thieno[3,2-d)pyrimidin-4-yl)-amine
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145 6-(6-Phenyl-thieno[3,2-d]pyrimidin-4-ylamino)- 392.27 85 5.720
benzothiazole-2-thiol

146 Benzo[1,2,3]thiadiazol-6-yl-(6-phenyl-thieno[3,2- | 361.45 75 6.048
d]pyrimidin-4-yl)-amine

Example 147
6-lodo-4-chloro-thieno[3,2-d]pyridine

in a 500 mL round-bottomed flask 120 mL of tetrahydrofuran and with 13 grams of 4-
chioro-thteno[3,2-d]pyridine (76.6 mmol) were cooled to -78°C. To the stirring solution was
10  added n-butyllithum (191.6 mmol, 2.5M in hexane) was added dropwise over a 20 minute
period. After stimng an additional 20 minutes 10dine (48.3 g, 191.6 mmol) in 80 ml. of THF was
added dropwise such that the internal temperature did not exceed -78°C. After the addition was
complete the reaction was allowed to slowly warm to room temperature. The reaction mixture
was quenched by diluting with chloroform and extracting with H,O (2 x 250 mL), foliowed by
156  extraction of the combined aqueous material with CHCI, (1 x 100 mL). The organic portions
were then washed with Na,S$;0; (2 x 200 mL), H,O (2 x 200 mL), dried over MgSQ,, filtered,
and dried The resulting residue was suspended in a minimal amount of chloroform and an
excess of ether was added. The solid obtained was filtered and washed with ether. The mother
hquor was concentrated and another crop of matenial was isolated in the same fashion. The
20 two crops of crystals were combined to afford 11.8 g (52%) of 6-iodo-4-chioro-thieno[3,2-
dlpyndine that was greater than 90% pure. 'H NMR (400 MHz, CDCl;) & 8.51 (d, 1H), 7.83 (s,

1H), 7.24 (d, 1H). LC-MS: 295.9, 297.9 (MH"); HPLC RT: 6.45 min.
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#1008 () - z0zXI< 1%?’1.5%" '@egﬁiﬁlﬂ'g%?@%ﬂ)gﬁ‘%‘%ﬁ'%‘fﬂfé%@? £ § 24 mmojhwas dissolved
in 15 mL of tetrahydrofuran and cooled to -78°C and n-butyllithiuim (2.8 mL, 2.5M in hexane)
10 was added dropwise The cooling bath was removed and the mixture was stirred at room

temperature for 3 hours The solution was recooled to -78°C and zinc chloride (14.9 mL, 0.5M
in THF) was added and the reaction mixture was warmed to room temperature. After 1 hour, 6-
10do-4-chloro-thieno({3,2-d]pyridine (1.0 g, 3.37 mmol) in 7 mL of THF was added followed by
tetrakis (390 mg, 0.337 mmol), and the solution was heated to reflux for 3 hours. The mixture
15  was cooled to room temperature, diluted with water, and extracted with chloroform (3 x 50 mL).
The organic extracts were dried over Na,SO,, fittered, and concentrated. Chromatography on
50 g of silica gel with 2% methanol:methylene chloride afforded 912 mg (74%) of 2-[2-(tert-
Butyl-dimethyl-silanyl)-3-methyl-3H-imidazol-4-yl]-7-chloro-thieno[3,2-b]pyridine. 'H NMR (400
MHz, CDsOD) 5 8.58 (d, 1H), 7.69 (s, 1H), 7.51 (s, 1H), 7.47 (d, 1H), 3.97 (s, 3H), 0.98 (s, 9H),
20  0.47¢s, 6H). LC-MS: 364, 366 (MH"); HPLC RT: 6.65 min.
B 7-Chioro-2-(3-methyl-3H-imidazol-4-yl)-thienof3,2-blpyndine
2-[2-(tert-Butyl-dimethyl-silanyl)-3-methyl-3H-imidazol-4-yl}-7-chloro-thieno[3,2-
blpyndine (912 mg, 2.50 mmol) was dissolved in 15 mL of methanol and 10 mL of 1N aqueous
hydrochlonc acid and heated to 35°C overnight. The solution was cooled, diluted with water,
25  and extracted with ethyl acetate (3 x 30 mL). The aqueous layer was made basic (pH 9) with
1N aqueous sodium hydroxide and extracted with chioroform (3 x 30 mL). The combined
extracts were dried over Na,SO,, filtered, and concentrated to afford 528 mg (84%) of 7-chioro-
2-(3-methyl-3H-imidazol-4-yl)-thieno[3,2-b]pyridine. 'H NMR (400 MHz, CD,OD) & 8.58 (d, tH),
7.84 (s, 1H), 7.68 (s, 1H), 7.47 (d, 1H), 7.42 (s, 1H), 3.93 (s, 3H). LC-MS: 250.1, 252 (MH");
30 HPLC RT: 4.40 min.

[-{2-methyl-1H-indol-5-yl)-

7-Chioro-2-(3-methyl-3H-imidazol-4-yl)-thieno[3,2-blpyridine (600 mg, 2.40 mmol) and
2-methyl-5-aminoindole (422 mg, 2.89 mmol) were dissolved in 20 mL of tert-butanol and 20 mL

35 of dichloroethane and heated to 85°C. The solvent was allowed to evaporate overnight and was
replaced the following day with the same amounts as in the initial reaction mixture along with an
addiional 90 mg of the indole. The solution was heated an additional 24 hours and allowed to

go dry as before Chromatography of the residue with 30-5-% methanol.ethyl acetate afforded

142 mg (16%) of [2-{(3-methyl-3H-imidazol-4-y!)-thieno{3,2-blpyndin-7-yi}-(2-methyl-1H-indol-5-

40 yl)-amine. 'H NMR (400 MHz, CD,OD) & 8.14 (d, 1H), 7.79 (s, 1H), 7.45 (s, 1H), 7.40 (s, 1H),
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butyl alcohol and 3 mL of dichloroethane and the solution was heated to 85°C. After allowing

25  the reaction to go dry overnight sotvent was added along with an additional 45 mg of the indole
an the solution was heated an additional 18 hours. Chromatography of the residue with 20%
methanol:methylene chioride afforded 166 mg (66%) of 2-{1-methyl-5-[7-(2-methyl-1H-indol-5-
ylamino)-thienof3,2-b)pyridin-2-yi}-1H-imidazol-2-yl}-propan-2-ol. '"H NMR (400 MHz, CD,OD) 5
8.17 (d, 1H), 7.51 (s, 1H), 7.44 (s, 1H), 7.40 (d, 1H), 7.02 (d, 1H), 6.84 (s, 1H), 6.20 (s, 1H),

30 3.33 (s, 3H), 2.44 (s, 3H), 1.64 (s, 6H). LC-MS: 418, 419 (MH"), HPLC RT: 3.98 min.

Example 150
A. 7-Chioro-2-(1-methvl-1H-imidazol-2-yl)-thieno[3,2-bipyridine
1-Methylimidazole (0.54 mL, 6.74 mmol) was dissolved in 15 mL of tetrahydrofuran and
cooled to -78°C and n-butyllithiuim (2.8 mL, 2.5M in hexane) was added dropwise. After stirring

35 30 minutes at -78°C zinc chloride (14.9 mL, 7.42 mmol) was added and the solution was
allowed to warm to room temperature. After 1 hour, 6-iodo-4-chloro-thueno{3,2-dlpyridine (1.0 g,
3.37 mmol) in 7 mL of THF was added foliowed by tetrakis (390 mg, 0.337 mmol) and the
solution was heated to reflux for 3 hours. The mixture was cooled to room temperature, diluted
with water, and extracted with chloroform (3 x 50 mL). The organic extracts were dried over
40 Na,SO,, filtered, and concentrated. Chromatography on 50 g of silica gel with 2%
methanol:methylene chioride afforded 458 mg (55%) of 7-Chioro-2-(1-methyl-1H-imidazol-2-yl)-
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overnight the reaction mixture was cooled and absorbed onto silica gel. Chromatography of the
residue with 5% methanol:methylene chioride afforded 374 mg (68%) (2-methyl-1H-indol-5-yl)-
(2-thiazol-2-yl-thieno[3,2-b)pyridin-7-yl)-amine. 'H NMR (400 MHz, DMSO) & 8.78 (s, 1H), 8.18
35  (d, 1H), 7.84 (m, 2H), 7.27 (m, 2H), 6.90 (d, 1H), 7.39 (d, 1H), 6.59 (d, 1H), 6.10 (s, 1H), 2.36

(s, 3H). LC-MS: 363 (MH"); HPLC RT: 5.01 mun.

Example 152

A. 2-]2-(7-Chloro-thieno[3,2-blpyridin-2-yi)-thiazol-5-yl}-propan-2-ol
in a 25 mL round-bottomed flask 2 mL of tetrahydrofuran and diisopropyl amine (0.14
40 mL, 1.0 mmol) were cooled to -78°C and n-butyllithium (0.38 mL, 0.95 mmol) was added. The

solution was warmed to 0°C for 10 minutes then recooled to -78°C. A solution of 7-chioro-2-
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added to the anion and the reaction mixture was aliowed to warm to room temperature
overnight. The mixture was diluted with water and extracted with chloroform (3 x 50 mL). The
combined extracts were dned over NaSQ,, filtered, and concentrated. Chromatography on 50 g
10  of siica gel with 30% ethyl acetate:methylene chlonde afforded 129 mg (52%) 2-[2-(7-Chloro-
thieno[3,2-b)pyridin-2-yl)-thiazol-5-yl]-propan-2-of. '"H NMR (400 MHz, CD,OD) 6 8.56 (d, 1H),
795 (s, 1H), 7 71 (s, 1H), 7.50 (d, 1H), 1.66 (s, 6H). LC-MS: 308.1, 311 (MH"); HPLC RT: 5.32

min.
B 2-{2-[7-(2-Methyl-1H-indol-5-ylamino

15 2-0l
2-[2-(7-Chloro-thieno[3,2-b}pyridin-2-yl)-thiazol-5-yl}-propan-2-ol (129 mg, 0.42 mmol),
2-methyl-5-aminoindole (72 mg, 0.50 mmol), potassium carbonate (138 mg. 8.84 mmol), and
triethylamine (0.12 mL, 0.84 mmol) were dissolved in 2 mL of t-butyl alcohol and 2 mL of
dichloroethane and the solution was heated to 85°C. After allowing the reaction to go dry
20 overmght solvent was added along with an additional 36 mg of the indole an the solution was
heated an additional 18 hours. Chromatography of the residue with 20% methanol:methylene
chlonde afforded 166 mg (40%) of 2-{2-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-bjpynidin-2-
yl}-thiazol-5-yl}-propan-2-ol. 'H NMR (400 MHz, CD,OD) & 8.13 (d, 1H), 7.71 (s, 1H), 7.62 (s,
1H), 7.35 (d, 1H), 7.30 (d, 1H), 6.99 (d, 1H), 6.64 (d, 1H), 6.13 (s, 1H), 2.43 (s, 3H), 1.65 (s,
25 6H). LC-MS: 421 (MH"); HPLC RT. 4.75 min.
Example 153
[6-(4-Fluoro-phenyl)-thieno[3,2-dlpyrimidin-4-yil-(1H-indol-5-yl}-amine

The title compound was prepared from 4-pyridylboronic acid and (6-bromo-thieno[3,2-
djpynmidin-4-yl)-(1H-indol-5-yl)}-amine by the procedure analogous to Example 2 above. M.P.
30 208-213°C; LC-MS: 343 (MH'); HPLC RT: 4.967 minutes.

Example 154

The title compound was prepared from 4-pyridylboronic acid and (2-bromo-thieno[3,2-
b)pyridin-7-yl)-(2-methy!-1H-indol-5-yl)-amine by the procedure analogous to Example 17 above.
35 RP18-HPLC RT: 4.36 minutes; APl MS: 357 (M+1); M.P.: 223-240°C.
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or a pharmaceutically acceptable salt or hydrate thereof, whergin:
wherein X' is CH;
10 R'is H, C,-C; alkyl or -C(Q)(C,-Cq alkyl);
R? is C,-C; aryl or 5-13 membered heterocyclic, wherein said R? groups are optionally
substituted by 1 to 5 R® substituents,
each R® is independently selected from halo, cyano, nitro, trifluoromethoxy,
trifluoromethyl, azido, -C(O)R?, -C(O)OR®, -OC(O)R®, -OC(O)OR®, -NR!C(O)R’, -C(ONR°R’,
15 -NR°R’, -OR®, -SONR°R’, C,-C; alkyl, -(CHZ),O(CHZ)QNR"R’. -(CH,)0(CH,),OR’, «(CH,)OR’,
-S(0)(C,-C; alkyl), ~(CH,)(C:-C,, aryl). -(CH,)(5-10 membered heterocyclic), =C(O)(CH,)(Ce-
Ci  aryl). ~(CH)O(CH,}(CeCis aryl), -(CH,)O(CH,),(5-10 membered heterocyclic),
-C(O)(CH,)(5-10 membered heterocyclic), -(CH,)NR’(CH,)NR®R", -(CH,)NR'CH,C(OINRR’,
~(CH,)NR’(CH,);NR’C(O)R®, -(CH,)NR(CH,),0(CH,),OR", -(CH,)NR(CH,),S{0),(C-Cq alkyl),
20  ~(CHNR'(CH,)R®, -SO,(CH,}(Ce-Cio aryl), and -SO,(CH,)(5-10 membered heterocyclic),
wherein j 1s an integer ranging from 0 to 2, t is an integer ranging from 0 to 6, q is an integer
ranging from 2 to 6, the -(CH,),- and -(CH,)- moieties of the foregoing R® groups optionally
include a carbon-carbon double or triple bond where t is an integer between 2 and 6, and the
alkyl, aryl and heterocyclic moieties of the foregoing R® groups are optionally substituted by 1 to
25 3 substituents independently selected from halo, cyano, nitro, trifluoromethyl, azido, -C(O)R®,
-C(O)OR®, -OC(O)R®, -OC(O)OR®, -NR°C(O)R’, -C(O)NR°R’, -(CH,)NR°R’, C,-C; alkyl,
«(CH,)(Ce-Cyq aryl), -(CH,),(5-10 membered heterocyclic), -(CH,)O(CH,),0R?, and -(CH,),0R’,
wherein t is an integer ranging from 0 to 6 and q is an integer ranging from 2 to 6.
each R® and R’ is independently selected from H, C,-C; alkyl, -(CH;)(Cs-Cyo aryl),
30 ~(CH,)(5-10 membered heterocyciic), -(CH,)O(CH,),OR’, and -(CH,)OR®, wherein t is an
integer ranging from O to 6 and q is an integer ranging from 2 to 8, and the alkyl, aryl and
heterocyclic moieties of the foregoing R® and R” groups are optionally substituted by 1 10 3
substituents independently selected from halo, cyano, nitro, trifiuoromethyl, azido, -C(O)R®,
-C(O)OR?, -CO(O)R?, -OC(O)OR?, -NRPC(O)R", -C(O)NR°R', -NR°R", C,-C alkyl, -(CH,)(Cs-
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the nitrogen directly through an oxygen;
each R® is independently selected from H, C,-Ci, alkyl, -(CH,)(Cs-Cyo aryl), and
10 -(CH,)(5-10 membered heterocyclic), wherein t is an integer ranging from 0 to 6;
each R® and R" is independently selected from H and C,-C, alkyl; and
R is H, C-Cs alkyl, -C{O)NRERS, -C(O)(C4-Cy, aryl), (CH X (Ca-Cyo aryl), or -(CH,)(5-10
membered heterocyclic), wherein t is an integer ranging from 0 to 6, wherein said R'! groups,
other than H, are optionally substituted by 1 to 5 R’ groups.

15
2, A compound of claim 1 wherein said compound is a compound of formula 1
wherein R" is +(CH,){(Cq-Cy, aryl) or -(CH,)(5-10 membered heterocyclic), wherein t is an
integer ranging from 0 to 6, wherein said R'" groups are optionally substituted by 1 to 5 RS
groups.
20
3. A compound of claim 2 wherein R'" is phenyl or pyridyl, wherein said phenyl and

pyridyl are optionally substituted by 1 to 5 R® groups.

4. A compound of claim 1 wherein said compound is a compound of formula 1
25  wherein R?is phenyl optionally substituted by 1 to 5 R® substituents.

5. A compound of claim 1 wherein said compound is a compound of formula 1
wherein R?is a group of the formula
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to 5 R® substituents and the R? groups of formulas 4 and 6 are optionally substituted by 1 to 3 R®
substituents.
10 6. A compound of claim 5 wherein R? is a group of formula 3 above wherein said
group is optionally substituted by 1 to 5 R*® substituents.
7. A compound according to claim 1 selected from the group consisting of
(2-Bromo-thieno[3,2-b]pyridin-7-yl)-(1H~indol-5-yl}-amine;

15 [2-(4-Fluoro-phenyl)-thieno[3,2-b]pyridin-7-yl}-(1H-indol-5-yl)-amine;
(1H-Indol-5-y1)=(2-thiophen-2-yl-thieno[3,2-b]pyridin-7-yl)-amine;
4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzaldehyde;
(1H-Indol-5-y|}-[2-(4-methylsuifanyl-phenyl)-thieno[3,2-b]pyridin-7-yl]-amine;
(1H-Indoi-5-yl)-thieno[3,2-b]pyridin-7-yl-amine;

20 2-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yij-phenoxy}-ethanal,
[2-(4-Dimethylamino-phenyl)-thieno[3,2-blpyridin-7-yl}-(1H-indol-5-yl)-amine;
4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzoic acid methyl ester;
(1H-Indol-5-yl)-(2-thiophen-3-yl-thieno[3,2-b]pyridin-7-yl)}-amine;
(1H-indol-5-y1)-(2-{4-](2-methoxy-ethylamino)-methyl]-phenyl}-thieno[3,2-b]pyridin-7-yi)-

25 amine,

Furan-2-yl-(4{4-[7-(1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzyl}-piperazin-1-
yl)-methanone;

4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-phenoal;

2-(2-{4-{7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzylamino}-ethoxy)-ethanol;

30 2-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl)-benzylamino}-ethanol;
N-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzy(}-N',N'-dimethyl-hexane-

1,6-diamine;
2-({4-[7-(1H-Indo}-5-ylamino)-thieno[3,2-b}pyridin-2-yl]-benzyl)-methyl-amino)-ethanal;
(1H-Indol-5-yl)~(2-{4-[(2-piperazin-1-yl-ethylamino)-methyl]-phenyl}-thieno[3,2-b]pyridin-

35  7-yl)-amine;

(2-{4-1(3-Imidazol-1-yl-propylamina)-methyl]-phenyl}-thieno[3,2-bjpyridin-7-y!)-(1H-
indol-5-yl)-amine;

2-((2-Hydroxy-ethyl)-{4-[7-(1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yi]-benzyl}-
amino)-ethanol;

40 [2-(4-Dimethylaminomethyl-phenyi)-thieno[3,2-b]pyridin-7-yl}-(1H-indol-5-yl)-amine,
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1,2-diamine;
(1-{a-[7-(1 H-IndoI-S-yIammo)-thieno[3,2-b]pyridin-2-y[]-benzyl)-pyrrolidm-2-y\)—
methanol;
2-(4-{(4-[7-(1 H-lndol-5-ylamxno)-thieno[s,2-b]pyridin—2-y|]-benzyl}-piperazin-1 -yi)-
10 ethanol;

(1 H-|ndol-5-yl)-{2—[4-(2-morpholin-4-yl-ethoxy)—phenyl]-thieno[3,2—b]pyridin-7-yl}-amine;
1-{4-[7-(1 H-Indol-5-ylamino)—thieno[3.2-b]pyridin-2-yr1-benzyl}-p|peridine-4-carboxylic
acid amide;
{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yi]-phenyl}-methanal;
15 2-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzylamino}-butan-1-o;
N-{4-{7-(1 H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yi]-benzyl}-N'-methyl-ethane-1,2-
diamine;,
(1H-Indol-5-y1)-[2-(4-morpholin-4-yimethyl-phenyl)-thieno[3,2-b]pyridin-7-yl}-amine;
3-{4-[7-(1H-Indol-5-ylamino)-thieno|3,2-b]pyrid in-2-yl]-benzylamino}-propan-1-ol;
20 1-(3-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzylamno}-propyl)-
pyrrolidin-2-one;
(1H-Indol-5-y1)-(2-[4-(2-methoxy-ethoxy)-phenyl]-thieno[3,2-bjpyridin-7-yl}-amine;
2-(2-{4-[7-(1H-Indol-5-ylamino)-thieno[3.2-b]pyridin-2-yl}-benzylamino}-ethytamina)-
ethanol;
25 3-~{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyndin-2-yl)-benzylamino}-2,2-dimethyi-
propan-1-ol;
3-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-propane-1,2-diol;
[2-(4-{[2-(1H-Imidazol-4-yl)-ethylamino]-methyl}-phenyl)-thieno[3,2-blpyridin-7-yl]-(1H-
indol-5-yl}-amine;
30 N-(2-{4~[7-(1H~Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-ethyl)-
acetamide;
2-{4-[7~(1H-Indol-5-ylamine)-thieno(3,2-blpyridin-2-yl]-benzylamino}-acetamide;
2-{4-[7-(1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzylamino}-propane-1,3-diol;
N-(4-Methoxy-phenyl)-N"-[2-(3-nitro-pheny!)-thieno[3,2-b]pyridin-7-yl}-benzene-1,4-
35 diamine;
(7-Methoxy-1H-indol-5-y!)-(2-phenyl-thieno[3,2-b]pyridin-7-yl)-amine;
(1H-Indol-5-yl)-[2-(4-methylaminomethyl-phenyl)-thieno[3,2-b]pyridin-7-yl}-amine;
N-{4-{7-(1H-Indol-5-ylarmino)-thieno[3,2-b]pyridin-2-yl]-benzyl}-ethane-1,2-diamine;
{4-{7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-acetic acid methyl

40 ester;
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(1 H-Indol-S-yl)—(2-pyridin-2-yl-thieno[3,2—b]pyridin-7-yl)-amine;
(1H-Indol-5-y1)-(2-{4-[(2-merpholin-4-yl-ethylamino)-methyl]-phenyl}-th ieno(3,2-
b]pyridin-7-yl)-amine;
10 (1H-Indol-5-y1){2-[4-(pyrrolidin-3-ylaminomethyl)-phenyl]-thieno[3,2-b]pyridin-7-yi}-
amine;
1-(4-{4-[7-(1 H-Indol-5-ylamino)-thieno[3,2-b)pyridin-2-yl]-benzyl}-piperazin-1-yl)-
ethanone;
144-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzyt}-pyrrolidine-2-carboxylic
15  acid amide;
N-(4-Methoxy-phenyl)-N'-[2-(6-methoxy-pyridin-3-yl)-thieno[3,2-b]pyridin-7-yl]-benzene-
1,4-diamine;
(1H-Indol-5-y1)~(2-pyridin-3-yI-thieno(3,2-b]pyridin-7-yl)-amine;
4-[7-(1H-indol-5-ylamino)-thieno[3,2-b)pyridin-2-yi}-but-3-yn-1-of;
20 N-(4-Methoxy-phenyi)-N'-(2-thiophen-2-yl-thieno[3,2-b]pyridin-7-yl)-benzene-1,4-
diamine;
N-(2-Hydroxy-ethyl)-4-{7-(1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzamide;
N-(3-Imidazol-1-yl-propyl)-4-[7-(1H-indol-5-ylamino)-thieno[3,2-bjpyridin-2-yl}-
benzamide;
25 3-[4~(4~{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-butyl)-
piperazin-1-ylj-propan-1-ol;
(1H-Indol-5-y1)-[2-(4-{[4-(4-methyl-piperazin-1-yl)-butylamino}-methyl}-phenyl)-
thieno[3,2-b)pyridin-7-yl}-amine;
2-[4-(4-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzylamina}-butyl)-
30 piperazin-1-yl)-ethanol;
1-Imidazol-1-yl-3-{4-[7-(1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzylamino}-
propan-2-ol;
5-(4-[T-(1H-Indol-5-ylamino)-thieno(3,2-b]pyridin-2-yl]-benzylamino}-pentan-1-ol;
2-[2-(4-(4-[7-(1H-Indol-5-ylamino)-thieno[3,2-blpyridin-2-yl]-benzyl}-piperazin-1-yl)-
35 ethoxyl-ethanol,
(1H-Indol-5-yt)-(2-{4-[(2-methylsulfanyl-ethylamina)-methyl]-phenyl}-thieno[3.2-
blpyridin-7-yl)-amine;
2-{(2-Hydroxy-ethyl}-(3-{4-[7-(1 H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-
benzylamino}-propyl)-aminoj-ethanol;
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N-{4-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzyl}-hexane-1,6-diamine;
10 (2-Methyi-1H-indol-5-yl)-[2~(4-morpholin-4-yimethyl-phenyl)-thieno[3,2-b]pyridin-7-yl}-
amine,
2-(4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno(3.2-b}pyridin-2-yl}-benzylamino}-ethanol;
(1H-Indol-5-yl}-[2-(6-methoxy-pyridin-3-yl)-thieno[3,2-b]pyridin-7-y(]-amine;
{5-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-pyridin-2-yl}-methanot;
15 N.N-Dimethyl-N'-{4-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzyl}-
propane-1,3-diamine;
2-[(2-Hydroxy-ethyl)-(3-{4-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3.2-b]pyridin-2-yl]-
benzylamino}-propyl)-amino]-ethanol;
2-{4-[7-(2-Methyi-1H-indol-5-ylamino)-thieno[3,2-b)pyridin-2-yl]-benzylamino)-propane-
20 1,3-diol;
3-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3.2-b]pyridin-2-yl]-benzylamino}-propane-
1,2-diol;
1-(3-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-
propyl)-pyrrolidin-2-one;
25 N-(2-Amino-ethyl)-N'-{4-[7-(2-methyl-1H-indol-5-ylamino)-thieno3,2-b]pyridin-2-yl]-
henzyl}-ethane-1,2-diamine;
2-(2-{4-[7-(2-Methyl-1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yll-benzylamino}-
ethylamino)-ethanot;
3-{4-[7-(2-Methyi-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-ylj-benzylamino}-propan-1-
30 ol
1-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzyl}-piperidine-4-
carboxylic acid amide;
2-(2-(4-(7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-benzylamino}-
ethoxy)-ethanol,
35 2-(Methyl-{4-[7-(2-methy-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzyl}-amino)-
ethanol;
N-Methyl-N'-(4-[7-(2-methyl-1 H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-ylj-benzyl}-
ethane-1,2-diamine;
(1H-Indol-5-yl)~[2-(3-nitro-phenyl)-thieno[3,2-b]pyridin-7-yl}-amine;
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109R$& () -! " LOYAME (lretnyl-1H-indol-5-ylamino)-thieno[3,2-bipyridin-2-yl}-benzylamino}-butan-1-
of;
(2-Methyl-1H-indol-5-yl)-(2-{4-[(2-morpholin-4-yl-ethylamino)-methyl]-pheny}-
thieno[3,2-blpyridin-7-yt)-amine,
15 (2-Methyl-1H-indol-5-yl F{2-[4-(pyrrolidin-3-ylaminomethy!)-phenyl]-thieno[3,2-b]pyridin-
7-yl}-amine;
{6-[7-(1H-Indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-pyridin-3-yl}-methanol;
{6-{7-(2-Methyl-1 H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-pyridin-3-yl}-methanal;
3-[4-(4-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yll-benzylamino}-
20  butyl)-piperazin-1-yl]-propan-1-ol;
2-[4-(4-{4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-y{]-benzylamino}-
butyl)-piperazin-1-yi}-ethanol,
(244-(3-Imidazol-1-yl-propylamino)-methyl]-phenyl}-thieno[3,2-b]pyridin-7-yl)-(2-
methyl-1H-indol-5-yi)-amine;
25 1-Imidazol-1-yl-3-{4-[7~(2-methyl-1H-indoi-5-ylamino)-thienof3,2-b]pyridin-2-y{}-
benzylamino}-propan-2-ol;
2-[(2-Hydroxy-ethyl)-(4-{4-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yi]-
benzylamino}-butyl)-amino]-ethanot;
N,N-Diethyl-N'-{4-[7-(2-methyl-1H-indoi-5-ylamino)-thieno[3,2-b]pyridin-2-yl)-benzyl}-
30 propane-1,3-diamine;
[2-(3-Amino-phenyl)-thieno[3,2-b]pyridin-7-yl]-(1H-indol-5-yl)-amine;
(2-Methyl-1H-indol-5-yl}-(2-{4-[(3-morpholin-4-yl-propylamino)-methyl]-phenyl}-
thieno[3,2-blpyridin-7-yl}-amine;
[2-(4—Dimethylaminomethyl-phenyl)-thieno[3,2-b]pyridiﬁ-7-yl]-(2-methyl-1 H-indol-5-y1)-
35 amine;
1-[5-(2-Pyridin-2-yl-thieno[3,2-h]pyrdin-7-ylamino)-2,3-dihydro-indol-1-yl}-ethanone;
(2,3-Dihydro-1H-indol-5-y1)-(2-pyridin-2-yl-thieno[3,2-b)pyridin-7-yl)-amine;
(1H-Benzotriazol-5-yl)-(2-pyridin-2-yl-thieno[3,2-b]pyridin-7-yl)-amine;
5-(2-Phenyl-thieno(3,2-b]pyridin-7-ylamino)-1H-indole-3-carbaldehyde;
40 (1H-Indazol-5-y!)-(2-pyridin-2-yl-thieno[3,2-b}pyndin-7-yl)-amine;
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{5-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-pyndin-2-yl}-methanol,

N-(3-Imidazol-1-yl-propyl)-6-[7-(1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl}-
nicotinamide;

N-(3-Hydroxy-propyl)-8-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3 2-b]pyridin-2-yl]-
nicotinamide;

[2-(5-Amino-pyridin-2-yl)-thieno[3,2-b]pyridin-7-y{]-(2-methyl-1H-indol-5-yl)-amine;

N-[2-(2-Hydroxy-ethoxy)-ethyl]-6-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b)pyridin-
2-yl}-nicotinamide;

[2-(3-Methyl-3H-imidazol-4-yl)-thieno[3,2-b]pyridin-7-yl]-(2-methyl-1H-indol-5-yl)-amine;

2-{1-Methyl-5-[7-(2-methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yi]-1H-imidazol-2-
yl}-propan-2-ol;

[2-(1-Methyl-1H-imidazol-2-yl)-thieno[3,2-b]pyridin-7-yl}-(2-methyl-1H-indol-5-yl)-amine;

(2-Methyl-1H-indol-5-y1)-(2-thiazol-2-yi-thieno[3,2-b]pyridin-7-yl }-amine;

2-{2-[7-(2-Methyi-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-y!|-thiazol-5-yl}-propan-2-
ol;

4-[7-(2-Methyl-1H-indol-5-ylamino)-thieno[3,2-b]pyridin-2-yl]-benzaldehyde;

and the pharmaceutically acceptable salts and hydrates thereof

8. A compound of the formula 25 or 26

72 via
S X! X x!
71 71 Y/
\ I . 41 or . l ; 4‘
' 25 26

or a pharmaceutically acceptable salt or hydrate thereof, wherein:
wherein X' is CH;

Z'is halo and Z%1s -NR'R?, or

Z'1s R and Z* is halo; or

Z' and Z? are each independently halo;

R'is H, C;-C, alkyl or -C(O)(C,-C alkyl);
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L 210%:$& ( Jrifugam ﬂt&azeqm ¢(0f)7< yO (R)BJ'AI@ Q &NE%'( ?.?10053&@&’2"? i
10e$10e$1068r% . .bRYESS NRER?, LSO IR G - (c)-r ) G(CH)NRER?, ~(CH,),O(CH,),0R", ~(CH,)}OR®,
10 -S(O)(C,-C; alkyl), -(CH,)(Cs-Cyy aryl), -(CH,)(5-10 membered heteracyclic), -C(O)CH)(Cs-
Cyo aryl), -(CH)O(CH,)(Ci-Cyy aryl), -(CH,)O(CH,)(5-10 membered heterocyclic),
-C(O)(CH,)(5-10 membered heterocyclic), -(CH,)NR7(CH,),NR®R’, -(CH,)NR'CH,C(O)NRR’,
-(CH,)NR’(CH,),NR’C(O)R®, ~(CH,)NR7(CH,),0(CH,),OR®, ~(CHy)NR'(CH,),S(0),(C,-Cs alkyl),
-(CHNR'(CH,)R®, -SO,(CH,){Ce-Cyp aryl), and -SO,(CH;)(5-10 membered heterocyclic),
15 wherein j is an integer ranging from 0 to 2, t is an integer ranging from 0 to 6, q is an integer
ranging from 2 to 6, the -(CH,),- and -(CH,)- moieties of the foregoing R® groups optionally
include a carbon-carbon double or tripie bond where t is an integer between 2 and 6, and the
alkyl, aryl and heterocyclic moieties of the foregoing R® groups are optionally substituted by 1 to
3 substituents independently selected from halo, cyano, nitro, triflucromethyl, azido, -C(O)R®,
20 -C(O)OR?, -OC(O)R?!, -OC(Q)OR®, -NRPC(O)R’, -C(ONRR?, -(CH,)NR°R’, C,-C¢ alkyi,
-(CH,)(Ce-C1o aryl), -(CH,)(5-10 membered heterocyclic), -(CH,)O(CH,),OR®, and -(CH,)OR’,
wherein t is an integer ranging from 0 to 6 and q is an integer ranging from 2 to 6;
each R® and R’ is independently selected from H, C,-C, alkyl, -(CH,)(CsCy, aryl),
-(CH,)(5-10 membered heterocyclic), -(CH,),0(CH,),OR®, and -(CH,)OR®, wherein t is an
25 integer ranging from 0 to 6 and q is an integer ranging from 2 to 6, and the alkyl, aryl and
heterocyclic moieties of the foregoing R® and R’ groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, trifluoromethyl, azido, -C(O)R®,
-C(O)OR®, -CO(O)R®, -OC(O)OR®, -NR*C(O)R", -C(O)NR®R, -NR°R', C,-C, alkyl, «(CH;){(Cy-
Cyo aryl), ~(CH,),(5-10 membered heterocyclic), -(CH,x0(CH;),OR®, and -(CH,),OR’, wherein t is
30 an integer ranging from O to 6 and q is an integer ranging from 2 to 6, with the proviso that
where R® and R are both attached to the same nitrogen, then R® and R” are not both bonded to
the nitrogen directly through an oxygen;
each R® is independently selected from H, C,-C,, alkyl, -(CH,){(Cs-Cyo aryl), and
-(CH,)(5-10 membered heterocyclic), wherein t is an integer ranging from Q to 6;
35 each R® and R' is independently selected from H and C,-C; alkyl; and
R is H, C-Cq alkyl, -C(O)NR®R?, -C(O)(C4-Cy, aryl), -(CH,)(Cs-Cyo aryl), or ~(CH,),(5-10
membered heteracyclic), wherein t is an integer ranging from 0 to 6, wherein said R"' groups,
other than H, are optionally substituted by teri-butyl~dimethyl-silanyl and 1 to 3 R® groups.
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10. The pharmaceutical composition of claim 9 wherein said hyperproliferative

10 disorder is cancer.

1. The pharmaceutical composition of claim 10 wherein said cancer is brain, lung,
kidney, renal, ovarian, squamous cell, bladder, gastric, pancreatic, breast, head, neck,
oesophageal, gynecological, prostate, colorectal or thyroid cancer,

15
12. The pharmaceutical composition of claim 9 wherein said hyperproliferative

disorder 1s noncancerous.

13. The pharmaceutical composition of claim 12 wherein said disorder is a benign
20  hyperplasia of the skin or prostate.

14, A pharmaceutical composition for the treatment of a hyperproliferative disorder in

a mammal which comprises a therapeutically effective amount of a compound of claim 1 in
combination with an anti-tumor agent selected from the group consisting of mitotic inhibitors,

25 alkylating agents, anti-metabolites, intercalating antibiotics, enzymes, topoisomerase inhibitors,
biological response modifiers, anti-hormones, and anti-androgens, and a pharmaceutically

acceptable carrier.

15. A pharmaceutical composition for the treatment of pancreatitis or kidney disease
30 in 2 mammal which comprises a therapeutically effective amount of a compound of claim 1 and a
pharmaceutically acceptable carrier.

16. ~ A pharmaceutical composition for the blastocyte implantation in a mammal which
comprises a therapeutically effective amount of a compound of claim 1 and a pharmaceutically
35 acceptable carrier.

17. A pharmaceutical composition for tréating a disease related to vasculogenesis or
angiogenesis in 3 mammal which comprises a therapeutically effective amount of a compound of
claim 1 and a pharmaceufically acceptable carrier.
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23. The use of claim 22 wherein said disorder is a benign hyperplasia of the skin or
prostate.
25
24. The use of a compound of claim 1 in combination with an anti-tumor agent
selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites,
intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase
inhibitors, biological response modifiers, anti-hormones, and anti-androgens for the manufacture
30 of a medicament for treating a hyperproliferative disorder.

25. The use of a compound of clam 1 for the manufacture of a medicament for
treating pancreatitis or kidney disease.

35 26, The use of a compound of claim 1 for the manufacture of a medicament for

treatment of blastocyte implantation.

27. The use of a compound of claim 1 for the manufacture of a medicament for
treating a disease related to vasculogenesis or angiogenesis.
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28. The use of claim 27 wherein said disease is selected from the group consisting of
tumor angicgenesis, chronic inflammatory disease such as rheurnatoid arthritis, atherosclerosis,
skin diseases such as psoriasis, excema, and scleroderma, diabetes, diabetic retinopathy,
retinopathy of prematurity, age-related macular degeneration, hemangioma, glioma, melanoma,

Kaposi's sarcoma and ovarian, breast, lung, pancreatic, prostate, colon and epidermoid cancer.



