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4- OXO 4, 7- DI HYDRO THI ENQ( 2, 3- b] PYRI DI NE- AS ANTI VI RAL AGENTS
FIELD OF THE I NVENTI ON The present i nvenammmmmm
4-0x0-4, 7-di hydro-thieno[ 2, 3-b] pyridine-5 carpoxam de derivatives, nore
speci fi cabd yosagrdoenzyl am nocar bonyl - 4- oxo-4, 7-di hydro t hipgpRkdoedadd] Pyri di ne
derivatives of fornmula (1), which are useful as antiviral agents (e.g. as
agents agai nst vi r 4€©X0H,T-DIHYDROTHIEENO[2),3-b]JFYRMINESUND OF THE

| NVENTI ON The her pesviCARBOXAMIMES ASSANITVERABIAGENTS doubl e stranded DNA
viruses. They are also a source of the nost common viral illnesses in man.
Ei ght of the herpes viruses, herpes sinplex virus types 1 and 2 (HSV-1 and
HSV-2), varicella zoster vir p/)r%, ELANVETRIOG Yt onegal ovi rus ( HCW) ,
epstg"'i)n- Barr virus (EBV), angi g\rg er pes Vvi rurges 6, 7, and 8 (HHV-6,
HHV- 7, and H-EhePresehtingedipapreidesd-axw-4, iddydroathiennk2, 3-bipyridinaidel HSV- 2 cause
her petic l.esion n the Iips an nitals.,,respectively. e | so

occasi orf&f q%*a@é‘ffs(%"ivﬁ?‘éeét ?EWSSP ?ffdﬁ‘%ﬁ& §e’ 5%‘?’5"%#@%8%]4'%%‘19% Tauses

birth dehpab ,S-B]pgﬂﬁﬁx@td%ﬁaﬁﬂ'eﬁoﬂﬁﬁhﬂhﬂ)p&hidﬁ Sre sl dshantivirdl Age (el s sed
patients such as 20 retinitis, pneunonia, and gastrointestinal disease. VZV
i s the ciegBa@BYBStyises ofthekarpasdamilx and shingl es. EBV causes infectious
m)noLbucI eosis. It can also cause | ynphomas in i mmunoconprom sed patients

a

and S been associated with Burkitt's |ynphoma, nasopharyngeal carcinoma,
and Hodgki ns di sease. HH\BACKSRIOUAND QR THEMNVENTIONof roseol a and may be

associated wth nultiple sclerosis and chronic, fati ndr one,.. HHV-7
di sease assocmt?eﬁﬂcs?’g“ffﬁff’lga?s,e at}ﬁ'fge:}?mﬁ%QP%é’%}eﬁgﬁ‘&g?ﬁ% VUG gg@é_s of
roseol a. arklaldo @ sBaee BE BHe st 06thMbE Hirill illhesked'if @fh, EightbfMERerpeOHyuseaVi ty
based | ynphomas, and nulti %n&al oma. | NFORVATI DI SCLOSURE 30 JP 8301849

|
01 Scl 05 CRSTRY SRPley VRS BiDRDbeR2 (HIVHL FnHSNARb PRESRIR FORFITEEVZYhpounds. of
: . s . _
rg;)gwt 2dll'%o E‘éﬁ?rg%gﬂl nISRﬁI nﬁl)g%(t)érﬁg'gaﬁo agttl Vi gaaf‘a_g‘?fxl&gl &l S r%g’grted for

t he conphland 8. (HNY-8;HIDB2 Samdi BV 8) dmava bpédreshown dolinfect humawspr i si ng an LH

rel easi ng hor e a ' and an LH rel easi .hor none, ant agonj st. The

di scl osed LH ﬁgi}éhgx?ﬁ@h?fc% ﬁ%’ﬁ%ﬁﬂp‘?ﬁf I%S?Slqgtggbb%a‘%%@%%@%ectw } US00/ 0593T
ant agoni They 1fFddedfoRdllydahetinfttidlisGY e e aAIBREPIRItE NEICMR atieBiEthcal | y

i nclude thienopyridines of fornula |I. The LH rel easi ng hornone antagonists
are not defpess incigfants andssaristynf\disgases in imhunpspmpiomisedpatignts 588 agi scl oses

fusedy t NiRRRRN ol hhy faubifdktiff AideRONVAis'Re OA¥Rive agent of chicken

pox and shingles. EBV causes infectious mononucleosis. It can also cause lymphomas in

immunocompromised patients and has been associated with Burkitt's lymphoma,
nasopharyngeal carcinoma, and Hodgkins disease. HHV-6 is the causative agerit of roseola
and may be associated with multiple sclerosis and chronic fatigue syndrome. HHV-7
disease association is unclear, but it may be involved in some cases of roseola. HHV-8 has
been associated with Karposi's sarcoma, body cavity based lymphomas, and multiple

myeloma.

INFORMATION DISCLOSURE
30 JP 8301849 discloses an array of compounds that may generically include
compounds of formula I wherein R’ is halo, and R? is hydrogen. The compounds are
* reported to be tachykinin inhibitors. No antiviral activity is reported for the compounds.
WO 97/40846 discloses a pharmaceutical comprising an LH releasing hormone

agonist and an LH releasing hormone antagonist. The disclosed LH releasing hormone
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angiotensin Il antagoni st activity and anti hypertensive activity. ap! 2 JUN 2003
9208496 and WD 95/ 28405 di scl ose thi enopyridine LH RH antagoni sts. WD '
92103427 and JP 7076586 di scl ose thienopyridine conpounds that are reported
to be us 10 €sorption inhibitors for the treatnent Erﬂggg osis. US
4, 767,76?65#4% oses thienopyridine conmpounds that are regorte ,tgo e useful
as to 5-1ipoxygenase inhibitors. DE 4227747 di scl oses thienopyridone
conmpounds that are reported to be useful as herbicides. EP 505058 discl oses
t hi enopyr iattagenigsinpludnarsartay af bigyaicrcempoundd thab may genesicaliyimolwde equl at i ng and

gencr | oal 19 eERBeLot frih CU et s Veslite Kol Wi ARGl bkt 8RR

6- (acyl amm@s)essfmgmﬁmfalihnm Voel ter et al. Z. Naturforsch. 1997 419- 426

di sclose the p c i 1.0 r.0 |es of seven speC|f|c
2 chl or o- 7- oy o B ARG SAR Garicsecused shigPhepe ferairi i faypported 10 Have
pyri di ne- Eangﬁfeaﬁﬁ%%smsthi@uﬁty%e%m%amlwhéﬂms reported for the

conmpounds Addi ti onal I% here have been nunemus _reports of 3-carboxy-
t hi enopyri di nedP §AeB406 h WAV ﬁédwfi@@stb@mw@dm@mm@m%t i vi ty
agai nst gramp ¢ ;hﬁf“

t hi enopyri di ne%gggmgﬁg%gﬁygﬁg@giépg?ﬁﬁ €ﬂ a se ﬁxgéﬁﬂ | scl ose

i nt er medi abbs uieﬁllasmonpyou lhhabntm'scﬁr m&mmbﬂestecﬁaﬁrcﬁidMVARY CF THE I NVENTI ON
The present in des a conpound of f.ornula |: R.~~ | H ~I
SN B R 30" S b Rl BB Fo ot S F remomPA LA DOMERL A, R i s

(a) d o (bgl, gnaseg,h,gu&yN 203 WD 00153610 ' PCTI US00105937 (d) NO-,

or(e)FRZ|s )Rs(c)NR‘Ra(d)SOZRQ or
i s(a)H, (b) haI o 91* digplasss thiepopyridane ¢ oen&@%ymen%somusc%@r ein
said het i V|a a carbon atom (i)OR , 20

( )Onet)(k)NR Ra(l SR, (m Shet, (n) NHCCOR z, 25 (0O)NIi SO-R ~, or(p)C,..,allcyl
whi ch may be pd&itt$ Dﬁ%/dtmi@as @n@pmdanﬂcmqugdmﬂhawsmnﬂ @tmseaglone or nore

substituents Ra, halo, (C~)C, .,alkyl, or
SO-R: R 1% or é@“@“&é % ‘F‘{?f'is%“{’“ }ﬂﬁﬂ'm% beti Weor'a 12 JuM 20d?
15 WO 96/18616 and WO 96/18617 generically dlsclose an array of 2-acylamino-
pyridines that may include 6-(acylamino)thienopyridines.
Voelter et al. Z. Naturforsch. 1997, 419-426 disclose the preparation and chiroptical
properties of seven specific 2-chloro-7-cyclopropyl-4-oxo-4,7-dihydrothieno[2,3-b]-

pyridine-5-carboxamides. No biological activity is reported for the compounds.

20 Additionally, there have been numerous reports of 3-carboxy- thienopyridines and
thienopyridones possessing antimicrobial activity against gram positive or gram negative
bacteria. The corresponding thienopyridine and thienopyridone esters have also been
disclosed as intermediates for the synthesis of these acids.

25 SUMMARY OF THE INVENTION

The present invention provides a compound of formula I:

R4 0 O
S NN"H 1
f2

30
or a2 pharmaceutically acceptable salt thereof 'whercin,
R'is
@ GC,
(®) Br



WO 00153610 _ PCTILTS00/ 05937 (d) R4 together with R forma car bog}chcm@r
het, either of which nay be optionally substituted by NR Re, by C, _, al kyl
whi ch nay be optionally substituted by OR 4, or by het, wherein said het is
bound vi svyewwssseon atom Rs is 5 (a) (CH CH20); R, (b) heCTUSKBsSBIn said
het, is bound via a carbon atom (c) aryl) (d) C,.,allryl which may be
partially unsaturated and is optionally substituted by one or nore
substituents sg| ec toma group consisting of NRRRe) R', 1o SOo, R, and
oC2- 3, al kyl £th be further substituted by het, OR) or NR Re, or (e)
C3. ecycl oal | ryld) whiNgy, sty be partially unsaturated and optionally
substituted by one_or nore substituents selected toma group consisting of
R', NR Ra, SO aféd Cl-7al kyl optionally substituted by R', NR3R8, or

SQu, R9; 1p:R6 is (a) C.~yh ~) ~R ~ (c) aryl, or (d) het, wherein said het
is bound via a carbon atom 20 R and Ra are independently (a) H (b) aryl.
(c) C 5,alkyl €hicH.nay be partially unsaturated and is optionally
substituted bysonear nore substituents selected froma group consisting of
NRR, R, 25 @gg’ CONR' R, and halo) or) (d) R and R together with the
nitrogen to whicth tNR'R%are attached forma het, RO is (a) aryl, (b) het, 30
(c) C .~cycl oa{dll)cyl g; 0{ d C .,alkyl which may be partially unsaturated
and is optionatty sSLpd trtuted by one or nore substituents selected froma
group consisti@ey ofoMIR R ) R', SH CONR R, and halo; 4 12 JurJ 2003 WO
00/53610 PCTI USO0/ 05937 R is(a)H) or(b)C .,alkyl optionally substituted by
OH R Ps5N ) OR ) (b) Ohet) (c) Caryl, (d) COxR , (e) het, 10 (t]aryl, or(8)CNR x
is(a)H, {b)het, (cgaryl, (d)C-scycloallryl, or(e)C, _,allcyl optionally
substituted by NR Rg or R':R' is(a)(~)(OR 4~~20 (b) CO( CH-nCON( CH, ) - ( CH~0S03
M, (c)an am no(aci dhalad) (=0 aryl) or(e)C(~)C, ,alkyl optionally substituted
by NR R, aryl chet 1COxH, orQ(~x)~CxzR')~ 25 R" is (a) H or (b) C _~Yh
each i is inde&%ndéﬁ¥ly 2, 3, or 4; 30 each n is independently 1, 2, 3, 4
or 5; each mi &)i ndE¥Riently 0, 1, or 2; Mis sodium potassium or

l'ithi uj 5 1 % J:ﬂ&%g%? WO 001 53610 PCTI USO0/ 05937 wherein any aryl is
optionally subéetit e fth one or nore substituents selected fromthe
group consistiggy of(G=@)OR’,CH, cyano, CO=R', CF3, C, ~al koxy, and C,.~ al kyl
whi ch maybe further substituted by one to three SR', NR'R 4, OR, het, or
COZR ~; and g)  cyano,

(h)  het, wherein said het is bound via a carbon atom,

@  OR",
20 )] Ohet,
(k) NR'R®
()  SRY,
(m)  Shet,
(n) NHCOR"®,
25 (0) NHSO,R" or

(p) C,,alkyl which may be partially unsaturated and optionally substituted by
one or more substituents of the group R, OR", SR'’, SR", NR'R®, halo,
(C=0)C, ,alkyl, or SO, R%;
R'is
30 (a) H,
(®)  halo,
(¢ C,alkyl, or



wherein any het is optionally substituted with one or nore substitu&@dtiN 200
sel ected fromthe group consisting of halo, OH cyano, phenyl, CO2R', CF3,
C, . ~ai koxy, oxo, oxine, and C,.~ al kyl which maybe further substituted by
one to t ', NR''R', OR', or COZR'. In another asp resent

i nventi o‘ﬂ{)iﬁ’?gﬁpr ovi des: a pharnmaceutical conposition coﬁﬁfPi‘f”@g”Z conpound
of formula I, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptabl e excipient (the 1 o conposition preferably

conpri ses an dfif ectRtegethet ivith R|formmocanocpélictdrhes; eitirep ofiwhish mapbe ) ; a net hod
of treating or preventi her pesyvi s 4 Nfecti . £0 isin dm ni stering
to a mamal (e.qg. aPpﬂﬂ?PEﬁ)s’?ﬂ?sr?" fg gﬁﬂéu%nét’%fﬂ@ﬁﬁm%g%& d of fornula
(1) or a phar maceutsnbginityd BEOR abbyches athiereidsaidindt is Bouad Faaaton htofndr Nul a
(I') or a Rp_ar maceutical ly acceptable salt thereof for use in 15 nedi cal
treatnent®(¥.g. the treatnent or prevention of a herpesviral infection);
the usg of a o] e (5)- wrula (1) or a pharmaceutically acceptable salt
thereof to prg%are a fedf canént for treating or preventing a herpesviral

i nfection in abjranrhet, wWhereip said hetnsibdund yiack carboptatem) for i nhibiting a viral
DNA pol ymer ase, )co i sing contacting (in vitro or 20 in vivo) the

pol ynerase wi tqg an ]Tecti ve inhibitory amunt of a conpound of fornula I,
or aI phar naceél(_rdb cald:,y,algylaelﬁélahiay beg#rtialll)hmsgofﬁted'ﬁhe is drs]ptibnillﬂnbﬂilnﬁeﬂlb}? ovi des
novel intermedi ates an rocesses disc ed herein that a or
preparing conmpou nds°’19f°rf‘g’|"‘?ﬁ}‘|%é“tf‘9“‘§iﬁi"ﬁ53%?? HEOHP FORNSUDE °ﬁ§5§l§§£‘k{

4-subgpi tuted benzyseRMarRAOOAIKY! WHIGE ay b6 Rirthes substitued by hOSR® i ¢tn of the
thieno[ 2, 3-b] pyridine ring system This substitution pattern has been found
to provi de compound¥R&At9F significantly inproved antiviral activity
conpared to thj.enopyr .ol el 1S antrkiel | PTI ON
O THE | NVENTI 8 30%%?’%?5?%‘?&#9‘9%3%?@8@ are 52@%‘,’%@@9& Br wi se
descri bed: hal o is b¥ onerap)marésubstiuents ssierteddrom a gmoupAbhsistng af READBR et c.

denote both straigh by anche I S: fen i 0 ol ndi vi dual
radi cal such as pn§9ﬁg%¢'d@g¥p%‘ﬂﬁ°§ﬂﬁﬁ8bsgﬁ‘§§’hﬁ t ?%’?faﬁﬁ’&ﬂ, a
branched ®4&si n i sonmer such as "isopropyl" being specifically referred to.
When al kyl can 2. JUPI 2003 WD 00/5361 0 PCT/ US00105937 be partially
unsaturated) t al hai n may conprise one or nore (e.g. 1, 2, 3, or 4)
double or tripfy boRgeri n the chain. Aryl denotes a phenyl radical or an
ortho-fused bicyclic carbocyclic radical having about nine to ten ring
atoms in which(@t | &&b®©rone ring is aromatic. Het is a four- (4), five(5),
Six- (6), or semen-nk7 . turated heterocyclic ring
having 1, 2) S,Fdior aé%%¥%r§g§$g?n§tié%&%&g%%g?i?%ﬁ{{ﬁ%’gr oup consi sting of oxy,
t hi o, 20ul R’ ayd R® arelindspenidentynd ni trogen, which is optionally fused to a
benzene ri ng, g{ any bi cyclic heterocycle group. Het includes "heteroaryl,"
whi ch enconpas gs a fadical attached via a ring carbon of a nmonocyclic
aromatic ring @ntamyi,ng five or six ring atons consisting of carbon and 1,

2, 3, 10 or 4 t er gat ach selected fromth oup .consi sti.n f
non- per oxi de 02@, tﬁ},.@ﬁg{iwglc&(rgay _ H“?@W‘&“g?g‘{ﬁs oapoqail_yﬂlbs _, geé?’)’, al kyl)
phenyl or benzyl, agn¥6fhoRIubstitifisGelected ﬁ@ﬂa%@»ﬁ]ihfnﬁﬁﬁﬂ’g&'m%",ﬁ" _
heterocycle of about eight to ten rlhr:l%satoms erived there&om parficularly

a Benz¥derivative ofQaRe GRRVRY, angd Ptag a propyl ene, trinmethylene, or
tetramethyl ene g r agi?gas R RGERL ith the nitrogen to which they are attached form a het;

—

R’is
(@ amyl,
(®)  het,
30 (c) C,.cycloalkyl, or

@) C,.salkyl which may be partially unsaturated and is optionally substituted by
one or more substituents selected from a group consisting of NR¥R', R",
SH, CONR"R'®, and halo;



12 JUN 2003
15 When R together with R forma carbocyclic, Rand R together can be a

3, 4) 5, or 6 nenbered saturated or unsaturated carbon chain. "Amno acid,"”
i ncludes a residue of natural amno acid (e.g. A la,) Arg, A sn, Asp, Cys,
G u, G mvoGosseieii s, Hyl, Hyp, Ile, Leu, Lys, Met, Phe, mPor/usseossThr, Trp,
Tyr, and Vai) in Dor L form as well as unnatural am no acids (e.g.
phosphoseri ne, 20 ghosphot hreoni ne, phosphotyrosi ne, hydnxyproli ne,
garma-carg{a)é‘ygl utamat e; hippuric acid, octahydroindol e-2-carboxylic acid,
statine, I,2, 3,4; tetrahydroisoquinoline 3-carboxylic acid, penicillan ne,
onut hine, citrg@)ing],oa-methyl-al anine, para-benzoyl phenyl al ani ne,
phenyl gl yci nc, propargyl gl yci ne, .sarcqsin and tert-butylglycine). An
anino acid carﬂbgon\%ﬂﬁg%ﬂ@ °‘}§EYF‘fbﬁ‘R‘EEfdﬁ’dQ e remai nder of a 25 conpound of
formul a Igtthy ough the carboxy termnus, the amno termnus, or through any
ot her convenient point of attachment, such as, for exanple, through the
sul fursof cyst(@) ne.OR'%, particular) an am no acid can conveniently be |inked
to the renui nd@§e of 1iaetcorrpound of fornmula |I through the carboxy term nus.
It will be appreciated by those skilled in the art that conpounds of the
i nvention 30 h@yi n@aylchiral center may exist in and be isolated in
optically actiqé? ag,glqgapen‘i c forns. Sone conpounds may exhi bit
pol ynor phi sm i be understood that the present invention enconpasses
any racemc, Ogjicaety-active) polynorphic, tautomeric, or stereoisoneric
form or mxture thereof, of a conmpound of the invention, which possesses
~ 2 .01 "~ €po3 apyh O/ 53610 PC T/ US00/ 05937 the useful properties
descri bed here@l, ignbeing well known in the art how to prepare optically
active forns (Tor exanple, by resolution of the racenmic form by
recrystal R’4ation techni ques, by synthesis fromoptically active starting
materials, by ?i rallrl] synt hesis, or by chromatographi c separation using a
chiral stationary phase) and how to determ ne antiviral activity using the
standard tests{eschetbed herein, or using other simlar tests which are
wel | k‘ovvn in Lcit;e art, In particular, it is understood that conpounds of
f or mul wher ¥ n F\alﬂ’s hydr ogen can exist in the cowespondi ng tautoneric
“enol" form apy thel,cydledikfiagit omers are included as conpounds of the
invention. The carbon atom content of varioys, hydrocarbon-contai ni ng
noi eties is inéﬁ)cat@@%lW°&albr5§P§“i“‘é$§YB‘ﬁa$|%éé | ower and upper nunber
of carbongatjens in the noiety, i.e., the prefix C;.j indicates a noiety of
the integer 'i" to the integer "j" carbon atons, inclusive. Thus, for
exanpl e, C, .,al@yl @=)QRf)} al kyl of one to seven carbon atons, inclusive.
The ¢ ounds th i > general ly naned according to the
IUPACq(IE)nr) CAS n?&enc?g@é@g{dgﬁf%ﬁgﬁ@ti ons which are well known to one
of 15 ordi nary(®ki | &n aminblaeidart nmay be used (e.g. "Ph" for phenyl, “Me" for
methyl, "Et" f etﬁl_lO "h" for hour or hours and "rt" for room
tenperature). %iaeci C )aﬂ'& °|5r eferred values listed bel ow for radicals,
subst i tuents, @)d 1 epgPT, ,dky? optinally &mﬁmﬁdi@mwm,)ﬁ—yuﬁegfojg, sot excl ude
ot her defined val ueg &k ot her, val ues within
O(CH,),CO,R™);
25 RMis
(a) H, or

(b)  Cqalkyl

each i is independently 2, 3, or 4;
30 eachnisindependently 1,2,3,40r5;
each m is independently 0, 1, or 2;

M is sodium, potassium, or lithium;



defined ranges for the radicals and substituents. The conpounds of 1tZhéUN 2003
I nvention include 20 conpounds of formula |I having any conbi nation of the
val ues, specific values, nore specific values, and preferred val ues

descri begob@ésgion. Specifically, C .,alkyl can be nethyl pcqinisobposddsopy! .

| sopropyl, butyl, iso-butyl, secbutyl, pentyl, 3-pentyl, hexyl, or heptyl;
C, $cycloal lryl can be cycl opnpyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, or cyciooctyl: C, ~al koxy can be nmet hoxy, ethoxy) 25 propoxy,

i sopr opox¥h ermmmgrylnsganqnaﬂbwsu@@é%é@mﬂmﬁ@ﬁﬂwwngnﬁs@ﬁleé@mﬂi'exyl oxy, 1

met hyl hc 14, k I e '

but a%oyl Xﬁ@%an%%%?ﬁﬁ p?géi;dadrf;okyf ’rﬁgk‘aa%&%g?cﬁ ]aw%}?%gﬁw can be
phenyl ) |fudhmshbsuuncd1b§pdmchg'ﬂueefﬂit“ M‘Rbbom hei) ordCOR™; qndperl di nyl ,

nmor phol thio hal or het roar het eroaryl . can ef' |,

i m 8 azo: y%l‘grf‘f‘?é& t $° P é’f‘f‘ °‘§ ‘}/ nﬁ%i‘g’iﬁ'y@‘s Fﬂf’éﬁ%ﬁ?‘iﬂ'g -

i sot hi sﬂzog&bup éb‘ﬂ§1§tl£§ ot haldDDH' Q}aﬁb phEM; I\{M CFl ‘Cﬂ ?’bxo,lé)(iiﬂéjﬂxdc or its
N-oxi de)) thienyl, pyrim dinyl i'ts oXi K& i soqui nolyl (or

its N-oxidlky! whic amlfyqthe(ﬁwsnm@dmxm@)ﬁlresSR“rN&{‘R O 01 53610

PCTI USGA 05937, &R ltﬂ%)ﬂr iRk urated , it can
specifically be Vi nyI &F‘ SF& ropg%ﬁﬁygugégi)enyl 1- butenyl, 2-butenyl,

3- but enyl) 1 3mnmeetmﬁl qompogamn comprising qcmmpemd of fetqndaﬁmyl

4- pentenyl hex e hexe 4- he exea et hynyl ,
1 pr opyny Pl spéeolBE Y theredt, B Marmonctil i lceoraBle S BRAL 1)

2- pentwnybomﬁ:sineﬂbwﬁthblyéorm&eynyéffecﬁvdmmﬂaﬁmﬁﬁmxh&cdﬁ@m&br sab); hexynyl ,
4- hexynyl, or eC|f|c val ue far is a five-, (5)) .six- (~,

or seven- (' nmﬁtge*?{eé“sa&%?aar@ffn@smm WWW@‘ g 3, or
4 heter oaimasBhReleed bt A4S R ueRRRhEL Lol Rhd B ReBRIL 6 oxy, thio,

sul finyl, sulfonyl, and nitrogen; as well as a radical of an ortho fused
bi cyclic nw@n@ewﬂaasmabb@ﬂtw& to twel ve ring atons derived therefrom

1 t | arl
L1 ot iyt en, 3 Srraad of PRl ) 6Es Blar AR UEFo N ol yiltech caﬁ%ir”iio. A

speci fifc wetigal tfeatmeR? (6.5 the treﬁ!lmenom ﬁvcnﬁonnfraélemcmral infectimn)je f or is d.

Scxo, or R, HRuirA syl oo @ il heepmab B %Pﬁ@:ﬂNggR;‘or R-

i s et hyl ;oﬁrbﬂsbyéaxrpdmmbm fora@atingnt ipreventingl a hetpestird) itifydtionGa & bwathat hyl
at k xg ar bonyl rret hyl , 2-hydnxyet hyl, 2-(2-nmethoxyet hoxy)ethyl,

tetr xy ropyl 2- mor phol i noet hyl , 2-(di et hyl am no) et hyl ,

2.
di met hyl 2o, ﬁx@lhBE)f&tLBMbmn aDirﬂQjNﬂ ipBRAsL, 1co§1 Hkﬁg&bﬂh&ﬂ:@f@ﬂ)ﬂm or
1-nmethyl pyrrolidin-2-yl)e 2 (dllsopropy am no) et

(
(
pyr ra8l i dn vva)iha mlmmsesmetmnméie eanhibigorsgmppunt(od nzgmpomc%/qﬁf@mﬁ@hpyl )
phenyl prﬁ)ﬂ?ﬂm&%ﬁwj@am‘ﬁfﬂtmwt hyl, 2-pyrrolidinoethyl, 3

r

yridyl met

(C
3-
2-
2-
2-
3-
p

The mvcntlon also provides novel intermediates and processes disclosed herein that
are useful for preparing compounds of formula I.
Compounds of formula I have a 4-substituted benzylaminocarbonyl substituent at
25  the S-position of the thieno[2,3-b]pyridine ring system. This substitution pattern has been
found to provide compounds with significantly improved antiviral activity compared to
thienopyridines lacking this substitution.

DETAILED DESCRIPTION OF THE INVENTION
30 The following definitions are used, unless otherwise described: halo is fluoro,
chloro, bromo, or iodo. Alkyl, alkoxy, etc. denote both straight and branched groups; but
reference to an individual radical such as “propyl” embraces only the straight chain radical,
a branched chain isomer such as “isopropyl” being specifically referred to. When alkyl can

6



A nmore specific value for Re is methyl, ethyl, isopropyl, 2-hydroxyethdUJN 2003
25 2-(diethylam no)ethyl) or 2-(dinethylam no)ethyl. A specific value for

R is H halo, S(O",R6, (C-)R6, (C~)OR9, cyano) or C. ,alKkyl whi ch may be
partial | wousesastor at ed and opt | onal Iy substituted by one Bcr/mscoms937
substituents of the group R ) CR SR, SR', NRR halo, (CGO0)C.,alkyl,
and SO nR9. A specific value for IS C aIkyI whi ch may be partially

unsat ur at ed_and, 30 | | bstltu ed by one_or bstjtuents of
the- gr ouporeapalyimsstaied e sy HhstEina) Khspristiond Bmbte (R £ ZAGAL°R0° 5 4
2 JU-J 206&1%:&%1536&&31853’&&5&0/ 05937 A specific value for R is C, .,alkyl
whi ch may be partially upsaturated and i stltut on nor e
substituents of"");lﬂ%“ GQB“WS““!@Q °ra§ﬁth°'§ﬁ°‘ybhlﬁ¥‘?hﬁc ﬂ@f‘%‘c “i‘g‘ﬁg‘@‘% al kyl ,

and SO', R@pouf'nitie &teh hifig Mams' Wit &F leastorfering 34 drymatid)i &t iR Your 4Rkl al |y
'unsaturated and is 5 substltuted by one or nore substituents of the group

OR , hét &Ndsinr6)Rer sexensp'écmmheredéamteﬂmr upgatyrated Zet@rpcﬂhcr@gw@ﬁl 'R, or

- C-C(CH~ 1,
So. RO, A leiorth ecleBieffrome piSonsigibe of Uy Mo, 4GSy, YL a0
3- net hoxynﬂrqgen:;mhir;hl is o;yhohgnyrﬁ:ml tda benzyuwdmg, or dinythicycliphetpocycle groom)

4, 4- di tyl,

3. (- car b B Gsm SRy PSR SR PRises SR RIS T % SRR oy ny
3-(2-am n%&omhbﬂomh@wdoa&ﬂn ﬁ\w&aucrrmg,ataﬁs donbigtingOsfidasionade gl . N

[ 2- (4- hydr oxyphenyl ) - 2- hydr oxyet (et hyl ) am nonet hyl

mor phaPi nt?!ié¥l %mssaqhgclemé?mtg%mmlfw&f@ypw ‘Efb’dbiﬂﬂ?‘!d A nore

specific Wg, L ynyl, 15
3- hydr oxypr opylh&g{rlrlo)laé)s ab&lﬂrrég?rthé b'y i‘l%%? ﬁf/dr oxypaﬁgﬁe}l:’#qrmﬁy rog%et hyI ]-N

g mﬁt gyl)ammﬁbncy@mmmmim utyau t 10 tep ung Atomsatives therefrem, i s
hyd?oi?é%g’;ﬁﬁgﬂéyﬁy roxy PW‘%W dhbﬁlgﬁﬁ%gém‘?ylﬁnf %Pc@yh?&r oxypropyl. A

specific \te&aufeﬁfydnneﬁfradmlWO) R. 20 A specific value for Rs is

C . aIkyI whi ¢ arti unsat ur at.ed,,and_is optionglly substituted
by oné’or mre%fﬂél‘?gﬁ ﬁéat éﬂ’é& P‘&ﬁ\i‘& 28 B 108 ‘Hﬂﬂ’gao’riml&%e, R',
SO, R9, arwmeﬁbexehkﬁw@sedm&ufm&%ﬁummer substituted by het, OR, or

NR R8 wherein R9 and R:" have any, of the val ues defined herein; and wherein
R and R are i"A8uinacifripelydess residuenf ngtgipl ampipp acid (c.gcAlacAre, dsRyAsbwni ch nay

be partial¢ys GRS gﬁﬁ?ﬂsomﬂ Hy?, ﬁ@i’eﬁ’,&@s'Me@PﬂéW %E?@h?yl‘r?"groindmr e

subst i tuent s’ sel ect ma group consisting of

CONR R, a¥al ind? or L fom, as w3l axunpaturplgminp 3qids (€1gephasphasening, , (d) COzR , or 10
20 phosphothreonine, phosphotyrosine, hydroxyproline, gamma-carboxyglutamate; hippuric

acid, octahydroindole-2-carboxylic acid, statine, 1,2,3,4,-tetrahydroisoquinoline-

3-carboxylic acid, penicillamine, ornithine, citruline, a-methyl-alanine,
para-benzoylphenylalanine, phenylglycine, propargylglycine, sarcosine, and
tert-butylglycine). An amino acid can conveniently be linked to the remainder of a
25 compound of formula I through the carboxy terminus, the amino terminus, or through any
other convenient point of attachment, such as, for example, through the sulfur of cysteine.
In particular, an amino acid can conveniently be linked to the remainder of a compound of
formula I through the carboxy terminus.
It will be appreciated by those skilled in the art that compounds of the invention
30  having a chiral center may exist in and be isolated in optically active and racemic forms.
Some compounds may exhibit polymorphism. It is to be understood that the present
invention encompasses any racemic, optically-active, polymorphic, tautomeric, or
stereoisomeric form, or mixture thereof, Bf a compound of the invention, which possesses

7



~ 2 JUN 2003 WD 001 53610 PGT/ US00/ 05937 (e) CN. A specific val ue for! RJUNZ03
C, _,alkyl which may be partially unsaturated and is optionally substituted
by one or nore substituents selected froma group consisting of NR R R',

SO, nR9, warhossdigal Kyl , which may be further substituted pgrhgbonosedt . or
NR R . A specific value for Rs is C, _,alkyl, which may be partially

unsaturated and is optionally substituted by one or nore aryl or het. A

nore specific value for, Rs.is C, ,alkyl. The i nvent|0£| al so specifically
provi des e uesiy prangrtiss dessribed hersi it bemag welbarewn QW @ Prepge. R~ 10 or a

02, R 1 PR TR AR 3 ol RO B Bt T v L O

may be patethradues, bysyathesisfren onmUWBHImmmyg mt;gals,tbﬁ@mbvnmbﬁs othy |, aI kyI

G acycr caropgRbuite ehamion BSRLH HRGE Rt Bl i 36 SRt ARy
substi g ut aﬂhvhy uﬁ@the Itandurd Bsts desepibedtiersinglormingiother mdﬁhetede mhich ard wéual 0,

S0 o™ i S5 ER ] g S o

partiall yhya} WaRéast uﬁlﬂfé ceﬂedpeﬁtﬁth wu&im"*kwlefbrﬁya&qhﬁtsaeh tﬁ\ﬂ%zx@“‘ and R=6
IS | ndepende lu&dH or C _,alkyl optionally substituted by

R 6 or Czareand as)mmmiuadagitgmmmtmt ed by R'; R~ is cyano, halo) CF,,

o oL et b S i e P gl Gicis e ST

~ur ~ zoo3by\mp&ﬁkaaﬁg:&txﬁﬁﬁdmaﬁmﬁﬁﬁ?nﬂnbers:f@arbomhtbmls,mtHRmEmﬂy i&rn e or het

R' i C~., ~vl bsti tdb R ~ - =
00 G} o "5 it h &fiety pf o iicmer 43 1d e itbder e chbom stoms, leglugiyee,  ar 11y

optional | srhﬁs,llﬁﬁtemuplect,bw%ﬁms a.lkzrr UFoneh@Eeveﬁairb@(atonﬁrmﬁﬁs@d"OCOZ R29; R
|s hydr oxy or NR sR 6; 1s C, . optional |y substituted R'; Rsis
L ~yl, aryl &he mpowse’f.tae wm wertq@zere e generally nampediaceprdmg;tg the

i“depe“de@UbXC'o}c%s&xneﬂglae non ?&bb%dl E%&%Q@@W&lhh&ném%ﬂ Mis a

pharmaceutically accepta . I um pot assi um or [1thium;
wher eilf anydinary skill iy th ert may b@p\sﬂm@ |“Ph fmsvhmuht‘w"\mmetbyi T formethl,

Substi t uenps g G or hours and “rt” for room temperature).

Specific and preferred values listed below for radicals, substituents, and ranges, are

-

for illustration only; they do not exclude other defined values or other values within
defined ranges for the radicals and substituents. The compounds of the invention include

20 compounds of formuila I having any combination of the values, specific values, more
specific values, and preferred values described herein.

Specifically, C, alkyl can be methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-
butyl, pentyl, 3-pentyl, hexyl, or heptyl; C, ,cycloalkyl can be cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl; C, ;alkoxy can be methoxy, ethoxy,

25  propoxy, isopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-pentoxy, hexyloxy, 1-
methylhexyloxy, or heptyloxy; C(=0)C, salkyl can be acetyl, propanoyl, butanoyl,
pentanoyl, 4-methylpentanoyl, hexanoyl, or heptanoyl; aryl can be phenyl, indenyl, or
naphthyl; het can be pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, or heteroaryl;
and heteroaryl can be furyl, imidazolyl, triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl,

30  isothiazoyl, pyrazolyl, pyrrolyl, pyraziny), tetrazolyl, pyridyl, (or its N-oxide), thienyl,
pyrimidinyl (or its N-oxide), indolyl, isoquinoly! (or its N-oxide) or quinoly! (or its N-
oxide).



1, 2, 3, 4, or 5) independently selected fromthe group consisting off hdl00
cyano, 15 triffuoronethyl, trifluoromethoxy, hydroxy) carboxy, ORz')

phenyl, phenoxy, (C, . ,allcoxy)carbonyl, SR', and C _, alkyl optionally
subst i tut‘!é@ﬁwilﬁm one or more substituents i ndependent |y PETAISOEFIIT om t he
group consisting of cyano, aryl, mercapto, het, R6, ORi', SRS, and SR':
wher ei n phenyl or phenoxy is optional |y substitut ed with ono or nore

substituents 'Wiﬁﬁ’@“ is%p a&ﬁhg%e@lnitwm asg&mmwevﬁ:w hiytor-onet hyl

trifluoromethoxy 26 car box Pr ef en- éd conpounds are
corrpoundspvpemd,r enml-laeer%s?cbthh 35&%’9&‘; 1. 3rhutadienyl, biventenyd 2t hat when R~

Anot her sg%‘gi"?y:lc Ml h—i:eﬂrkﬂﬁ 15@%@1%@%3&{% ?g’&%ﬁ h-%ei’%&!é?-h@:?éng forI SR' 9

i s {4 | f@m@ﬁ?).pmfynwm@lp&??nﬁ@?t}tmﬂ G@Fﬂtw)}’l Q‘Em%klyn-l)mllr’mkﬁ W\% bﬁ
artia unsa ed a i ona S a ic

Ir?ny be p;r‘ifﬁeﬁm"zﬁ iﬁ&'ﬁ?’&ﬁ&%ﬁ I -yngly 82‘?’%’?{*&#1 ?tl?mye’oo B)P R or

C~cycl oal kyl Wlausebcxﬂasfalﬁwfomet isal fivg- es?]%at Fﬁ)?dr%éve%n eitnibered katratedlapt i t ut ed

by R6, R'or R~ Another specific va or | al kyl which may be

parti al | yupsatusated aaeepwsé %Gt Pbﬁmryat%%gqlﬁqﬂtfwn the groug comsistingpky| ~ whi ch

may be pa | oal kyl
vvh?lch mlgylh %B%‘Jgﬁdggfft;mﬁﬁ%% ‘at e opt?ong'ﬁv aR‘Bstltuted o'CR' ~, é’ or

R'. 12 mpwwmw@ewnm;@mwsmmm@@sdmmmmm f i ¢ val ue

for S, g specific

val ueRu]rD P &?e}nsaﬁ%g%lm)%@ﬁhﬁé‘gﬂg Fé’wp%g% 3‘ JS#?Q%“EP a egb{alﬁ% i's

substi t ut edramedﬁﬁnemmmﬂmrtnmovgaﬂmhetfdmdl@méb i s independently H, halo,
aryl, S(O9",R, COR apo,. .h CE', OR-9, OR', SR s) SR', NR-R26,

CH( OR-~R~' , CcoArepEeifi R %MY' or NHS(OQ~Rz' or C,_ allryl which
may be parti al Wm%%ﬁ&dﬂﬁ@&ﬂﬁb foR B! onal |y substituted by R e Anot her
specific value for each R’ ig . independently halo, S(OQ,nR, COR, cyano,
het, or C, _, al Prspecifigvalne faryR'fieHpartial |y unsaturated and optional |y

substl Ssut ed byﬁglﬁ Mb%l&?ortl‘t"?sﬁf 7§03bFf]RmRtaé rd east one of R~' and R~ is

hydrogen Anot specil |c val ue tor eac I'S i ndependently C, , al kyl
optional ly subgt specifie valvg fRR? inR.h the prow so that at |east one of R~' and

2 ST oo R0 SREE e g I, SAFH Srobh WEASREBASI Y
pr FVI s](cjo'; tmtbo:;yrgtthplis gC,? nkomy)gggomyhnethﬂ;-Z-hy&gifew-@%ﬁfhoénmgmemy_dpe(c::;_li |4 % 5
ial e Lo Al Sl opnbe. KAl

speci fac Vaminethdr, 2%&&:16%21/ |3rpl Hneu@w@nmh,z-ﬁ)&wyl 2-

tart-butyl, carboxy )carbon hnet hyl , hydr oxyet hyl ,
2- ( 2- met hddijsp M{yl @fpygmbémt tﬁ Mwylowm 3-

g SFLE??L:%’?% hyl”, b %@B@%%ﬁgrﬂ?ﬁ%yﬁeneth yirrol ntg IyI ) et hyl ,
2-(dii soprwwvmth‘bd,)@tmwl) 2-pyrrolidin-1-ylethyl, 3-(di met hyl am no) pr opyl ,
O SRR S 5155 o g o e S Sighl o S0P P
25  2-(diethylamino)ethyl, or 2-(dimethylamino)ethyl.
A specific value for R? is H, halo, S(O)R¢, (C=O)R®, (C=0)OR’, cyano, or C,.
;alkyl which may be partially unsaturated and optionally substituted by one or more
substituents of the group R'!, OR", SR'’, SR"®, NR"R}, halo, (C=0)C, ,alkyl, and SO_R’.
A specific value for R? is C, ;alkyl which may be partially unsaturated and
30 optionally substituted by one or more substituents of the group R'', OR", SR, SR",
NR'R?, halo, (C=0)C, ;alkyl, and SO_R’.




Anot her nore specific value R~ is nethyl, or 2-(dinethylam no)ethy I]2 JUN 7003
Anot her nore specific value for R~ is independently 3-hydroxy-1- propynyl)
or 3-hydroxypropyl when Rz' is hydrogen. A specific conpound of fornula I

is a conp@igulssgfoerein RZ is O; R~ is 30 -(CH, CHZO ~H) pet/Olbifiises?) oCH'
SO-R' s, COR' s, C, _,al kyl which may be partially unsaturated and optionally
substituted by R 6, Cz.,alkyl which may be partially unsaturated and is

substituted by R £l part nsat urated and
13 12 Ju" A?B&&Mﬁ?‘t?off”sées‘ig?ﬂg' Ug% 5 5“%&‘3 ituted by
R 6, R'or shhstinfyy dab oFmoreibktitintsiof the RERPRIY OR', BRE, saalmtk'yﬁma;h nmay be
partially unsaturated and optionally substituted by R~" with the proviso

t hat at IéQ'Q)Q)n%kﬂ’faﬂFt O.Bnd RZ° is hydrogen; and R~ is cyano, C, _~
al kanoyl , %& ﬁ’@@mﬂé’r R dg_@ Satkﬂwmcakaa?'ue%%nmwaﬁga@lk&ed as@Pphol i no,

thlonDrphollno

: goa R~ (CH~oCN, G,
, al kylscozﬁbsumwlmqnemwsubmnmpmmmmﬁ) Sihey W'abl e salt thereof.

RerPeC! e, ComORselah b A efhn - ChcR ATROMIRERS R a2 )

the group jgRASORY SR, gknhﬁkq{ﬂ w@rqg;omtﬂkﬂrdr@m et hyl , trifl uoronet hoxy,

hydroxy C, _~a koxy and C, lﬂ or a |0 pharnmaceuti caII accept abI e salt
t hereof . Pref erA:@ere@gm@mm fe!f i§ bpmoaiofo hiydroxy- reapyad,

di scl osed [ I t f re| n.
preferred c%g 39%1]1‘0*)[’? o8 gleP hg H}gbe@l acgg%({rr%gﬁ&nl 5‘1?3'1*1 wher e| n R

i's hal® whatynRk 4ihydtoxybusyledr(3-carbaxypropaneyioxplbotapimnydf 3-(rcombblalda¢¢tmeb)cl udes a
conmpound af epel Such
excl uded 21031[685‘%38(87"‘\?'% é&lﬁu 3§Pg§)w?%@ﬁh %&Ethnlb 8@8@%@% t he

phar maceut[rzqﬂhymmanyl)-Myd:amm]tMethyﬂemnoﬂnemylhmoq)hohmscaﬁmnybe excl uded
therefrom descr.i be the preparation of the
conpounds %&hf‘?@&ﬁﬁ‘ﬁ%ﬁy\%@ﬁ?&&pﬁfﬂm ¥f the starting rraterl als arc
prepared by pntgaidfeipedf® ¢AdRER? B idddC T Byd&BRY-1 pré} uhz Kiymfal ogous
t hereto, which would be well known to one of ordlnary il |n 20 organi ¢

cheni st y. 3-hydroxyprapih marpholimemethyl AHR-GrhydrexypheayBathydmxyathyBN-ar e pr epar ed
by procedu(ggﬁh H&B@lbx‘k%hﬁé\ﬁbﬁ%ﬁ”s by procedures anal ogous thereto,
c res w

or by pro NI ch one of ordinary skill in organic
chem stry. Al Afpetific vakeifartR’ és3-bgdraxy- hrptopynyd motpholimemethyl2%(2r@dd bel ow or

as in the ¢l subst it u am not.hi ophenes of
t he forrmll}! °Wh°P@%@ﬁ*é@W@ﬁ%éW%®ﬂﬁégg‘tﬁf? ing vitro
glogt)(t)lulnceitshg(z WWCF?RS??EMCP@ oy aLgrthenSIhgat ﬁd ¥ F}gn | et her
to yi g?‘ﬂ estgrs‘x‘ﬁﬁ/“ﬁ%emr“grf?ﬁr}?asgbﬁlkyﬁwmﬁdléwe S P @ﬁ ﬁg‘“ﬁd a?]/‘l des of
the formnul @pﬁ%nﬁuwsuastﬁme@sy omrriﬂdrmbsum@s&&temdnm cohdiftinislont ed

benzyl am ne_at 1g Qr via 30 hydrolysis to acids o e formiula A-5

fol | owed bVRtReBt v@qdrp%aﬂbﬂnyhlehmwaaﬁmmtmébxmhmb@hpounds of
the forml RriR® trgo @b 1\ ttﬁma! ﬁnf%d V., lide in
t he presence of“%%rglgs%%g{lnﬁca% teto yulggﬁé %P'Eﬁﬁ' dejgﬁ (#qalnd?ﬂt he ,
formul a A- &eindepend¢ntty ! urd 2003 WO 00/ 53610 PGI/ USOO/ 05937 H OHR /S~ X

EtaIHCSSCI)ZEty~ R/ 1N ~t()~ RH~ | wCOt 135 C~H ~ S
a ’

(®) aryl,or

(¢)  C,jalkyl which may be partially unsaturated and is optionally
substituted by one or more substituents selected from a group consisting of
NR'"R'’, R", SO, R®, CONR'R", and halo; and ,

30 R"is
(@ OR",
(b)  Ohet,
(©  Oaryl,

(d CORY,or
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SnCh X = NOZ (A-2) ag. HC ~ A~ A~ X NHZ (A-1) OH O O O 4.R -cH, cHzNH2 JB¥ 2003
I~H~(.~~R~IIH~I19DCs.~~Q. RXSaR R A-8 A-7 CDI
~' ~eH, C~-N~ NaOH OH ag. R~ 5 N A-b Chart B. Compound B-1
(5- mtm?”?ﬁ?’??ﬁ’&enesulfonyl chloride) is treated w th anP&HUS80RST5 yiel d
vitro conpounds of the fornula B-2. Conpounds of the fornula B-2 are
transforned as in Chart Ato yield am des analogous to A-6 and A-7. R NH
aaS,S Noxz ~ Rz‘ﬁv ScHSl Nz 8'1 B-2 to Chart C. Compounds of the

Bl

forme gL v S R S

formula G 2

yield am dp’t Modubgituedd b oy of nfviéisubstituentdsefetted!front a grouXcdistingo? 15 7 7
JUi ~: 203 WO 00|15361Q PCT/ USQ0105937 Chart D. Pal | adium and copper mnedi ated

coupl i ng DREL RSPt eand QC gtk wiich may he fithen substituted By ety BRceffpounds  of
the fogmuhg’®-2. Conpounds of the formula D-2 are hydrogenated using
pal | adl um on carbon as the cat al yst tocél eld the saturated conpounds D-4. 5

Conpounds D-2 AmspecificavaledonR’au€ calkyl, whichmaybe ipaviially pnsasated and isd al ky|
hal i de to t|§t¥|:l 9?@9 3andD—5 OO0OA~I I HSNR R
D3 R‘Xpﬁ?‘%%%b% g&gl?e'ﬁl %Qp?rlgf ~r ASN~R 0.10.2 CHOA ~
|~ H~l S N ~ Runite specifid value for R® is C, ;alkyl.

The invention also specifically provides a compound of formula I:

Rz‘
O o
| R?J / I N’\Q
§ N R2
R2

()

10

or a pharmaceutically acceptable salt thereof wherein,
R is C}, Br, CN, or NO,;
R2 is H, -(CH,CH,0),H, -(CH,CH,0),CH,, SO,R* or COR¥, C, ,alkyl which may
be partially unsaturated and optionally substituted by R, C, ;alkyl which may be partially
15  unsaturated and optionally substituted by R®, or C, ,cycloalkyl which may be partially
unsaturated and optionally substituted by R*, R* or R*;
each R® and R™is independently H, halo, aryl, S(0),R*, COR*, cyano, het, CF,,
OR¥, ORY, SR*, SR*, NR*R*, CH(OR®)R?, CO,R?, CH(CO,R*), NHCORY, or
NHS(0),R? or C, ,alkyl which may be partially unsaturated and optionally substituted by
20 R*
each R” and R* is independently H or C, ;alkyl;
R is C,_salkyl optionally substituted by R* or C, ;alkyl optionally substituted
by R¥;
R is cyano, halo, CF,, aryl, het, C(=0)C, alkyl, CO,C, ;alkyl, OR®, OR*, OR%,
25 SR®, SR, SR®, NR*R*, CHOR®)R?, CO,R® or CH(CO,R™),;
R¥ is H or C, ;alkyl;

11



NR R Db16 1 ? .1U; 2~~3 WD 00153610 Chart E. PCT/US00105937 12 JUN003
Compound E-1 is treated with copper (1] cyanide to yield the cyano conpound
E-2. HOOHOiIi / I ~H\ 1l -- N=CSI ~H~1 C SNC NE1E25 Chart

F. Conmpouwoleo/gssiac he fornula F-1 are treated with an opti oPEI/US00DSIt i t ut ed

al kyl halide i the presence of potassium carbonate to yield N al kyl ated
esters of the forrrula F-2. The esters are converted to am des of the

formula A-7 vig: étewwzyrsf‘bﬁoy\#—&h a substituted benzyl am ne or via

hydrol ysis to aci he” for 3 followed by treatnent with
car bonyl dii deZQEQgM@lﬁdb@uﬁ{Edfwomff 0o 0O0OR/ I ~t"p~R~-R/ | | COZEt
190 CR/ | HSN , R R F-1 F-2 A7 NaCH a4. O COzhi R S

I I NR' F-Si&RTaaP+O)ORPy) G:G(EEMC@N{OH;};@QMN&IMuMdng of G1

Compounds @)%@o%«;&%&%@ B ﬁ-baﬁ#%ﬂ*‘“m&#a%%e{@&l 2 yet to
yi el d sat up ounds of theforrrula DD5. 0O OAOOR S H~ R

~-.~AS R'Ft",Gl~D300A/iIH~ISNR.R'D.620
17 12 JU~d mbahyﬁo@y)bﬁsnﬁn"mart H.

R* is C, ,alkyl optionally substituted R*;
R* is C, alkyl, aryl or het;
R* is CO,H or CO,C, salkyl
10 each n is independently 1, 2, 3, 4, or 5;
each m is independently 0, 1, or 2;
M is a pharmaceutically acceptable cation (e.g. sodium, potassium, or lithium),
wherein any aryl, or het is optionally substituted with one or more substituents (e.g.
1,2, 3, 4, or 5) independently selected from the group consisting of halo, cyano,

15 trifluoromethyl, triflucromethoxy, hydroxy, carboxy, OR?, phenyl, phenoxy, (C,.
salkoxy)carbonyl, SR*, and C, ,alkyl optionally substituted with one or more substituents
independently selected from the group consisting of cyano, aryl, mercapto, het, R*, ORY,
SRY, and SR*; wherein phenyl or phenoxy is optionally substituted with one or more
substituents independently selected from cyano, halo, trifluoromethyl, trifluoromethoxy,

20  carboxy, het, OR*, and R?. Preferred compounds are compounds of formula III as
described above, with the proviso that when R* is Cl, and R? is H, R? is other than
CH,OH.

A specific value for R* is CL
Another specific value for R* is CN, or NO,.

2 A specific value for R? is H, -(CH,CH,0),H, -(CH,CH,0),CH,, SO,R*, COR®,
C,.»alkyl which may be partially unsaturated and optionally substituted by R*, C, ,alkyl
which may be partially unsaturated and is optionally substituted by R¥, or C, ;cycloalkyl
which may be partially unsaturated and optionally substituted by R, R¥or R*,

Another specific value for R? is C, ;alkyl which may be partially unsaturated and
30  optionally substituted by R*, C, ;alkyl which may be partially unsaturated and is
substituted by R*, or C, ,cycloalkyl which may be partially unsaturated and optionally
substituted by R*, R*® or R*
12



PC T/ US00/ 05937 Conpounds of the formula H 1 are treated with an acyhat ¥
agent to yield conpounds of the formula H2 where Ais either an al kyl or

aryl al kyl substituent and X is a s halogen (Br, C, or 1). The halide is

t hen di spo¢esds0y an amine to yield conpounds of the forPal/uSqa089370 0 0 0 O

HO~l | H~l -~-~ X~~~ | H~I SNGSNClR‘ R A=-(CH"- or -(CH"
H-lRZNHH—ZOOORz~o~I HSNCIRlOChartI.Corrpoundsof
formula |-4 begp quz@@;bs Be IRRAL S pal | adi um
catal yzed car box sﬁec |odoth| éhk%yrl rrxllg;'E-l to %%ghg ‘t he

correspondi ng Anotheﬂspm\QMelfeﬂR” E&iudkylavhldi isjpartially trhsahiragtedHandif f or ds
2- hydr oxy er. yatlve | -2 which may then be treated with an optionally

t
substi tutg'gb Ef{'ﬁ? I'ide in the presence of potassiumcarbonate to yield N
al kyl pyri dones mﬁpehfﬁevﬁlﬂé for leachlR*3is m%ﬁéndaiﬂwﬁ lalo, ahyd, S(0)GRIGICORY,N

Cecondar y e ety SREDRD S50 SR M h T AR, Sogt TRl 00~

001 53610 /| SN~
0133910 PEGUSSN OB4OJCN € Ch ik b oy Bt i 5N~

( H/ | Sswpstinggd by B~ ¢ RRI-2RH1.411R~AIkyI Chart J.

R < 1) under gockRbeapRtiteiTale dremhiChF ARy SEDpRo T v,
f or mal dehmdg ot ,ﬁﬂ'c?FWlﬁchm?E aemzﬂﬁéanme@sﬁcpéﬁoaaxmdb%teagﬁvmkh

derivative oun en treated with an optionally substituted

al kyl Wal |mrpwsmetqéke§eneef%’$% atsdiydregemr bonate or with an optional ly
substituted al C%B%etﬁ?eﬁrc(‘%uﬁ%%%g&ukﬁ%ndé cNPentl ,_.,ahcyll optohnlaﬁ}r’lopyrl dones of

t he general for
substituted by R* with the proviso that at least one of R® and R* is hydrogen.

Another specific value for each R® is independently partially unsaturated

C,.,alky! and optionally substituted by R** with the proviso that at least one of R* and R*is
15  hydrogen.

Another specific value for each R? is independently (Z or E) -CH=CH(CH,),R* or
-C=C(CH,),R* with the proviso that at least one of R and R* is hydrogen.
A more specific value for R* is methyl, ethyl, propyl, isopropyl, butyl, rerr-butyl,
carboxymethyl, (C, , alkoxy)carbonylmethyl, 2-hydroxyethyl, 2-(2-methoxyethoxy)ethyl,
20  3-(2-tetrahydropyranyloxy)propyl, 2-morpholinoethyl, 2-(diethylamino)ethyl, 2-
(dimethylamino)ethyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(1-methylpyrrolidin-2-
ybhethyl, 2-(diisopropylamino)ethyl, 2-pyrrolidin-1-ylethyl, 3-(dimethylamino)propyl, or
vinyl.
Another more specific value for R* is methyl, ethyl, isopropyl, 2-hydroxyethyl,
25 2-(diethylamino)ethyl, or 2-(dimethylamino)ethyl.
Another more specific value R® is methyl, or 2-(dimethylamino)ethyl.
Another more specific value for R* is independently 3-hydroxy-1-propynyl, or
3-hydroxypropyl when R* is hydrogen.
A specific compound of formula I is a compound wherein R?' is Cl; R¥ is
30 -(CH,CH,0)H, -(CH,CH,0),CH,, SO,R*, COR¥*, C, ;alkyl which may be partially
unsaturated and optionally substituted by R*, C, ,alkyl which may be partially unsaturated

and is substituted by R®, or C, ,cycloalkyl which may be partially unsaturated and
13



A-6(R-H) 15 Chart KK OO--~ NI I rNt ~1 SNCG R J-1 R =HJ-2 R7?3UN103
Opt. substKuted al kyl 2-1odothi enopyridi ne-5-carboxam de E-1 undergoes
pal | adi um cat al yzed carbon nonoxi de insertion with trapping by an amne to

afford 2weapRsiem des of the general fornula K-1. Conpoupggrukoolesssre then
treated with an optionally substituted alkyl halide Zo in the presence of

pot assi um car bonate to yield th| enopyridones of the fornmula K-2. CGHO OO |

bt t ut GBI bTREd bR or I sadh T AR B wspaienty G0l 05037

Ami nomet hyhghg E%b@?ﬁhﬂl}u&ah&t&r&a%ﬁdnaw siRERkddbyR Wnﬁﬁfe igdathat Nt
2447477 to (1976)

romtert-butyl 2 rr)énothl ophene 2}3)90)( Lsags I 1) (M
Gut schow atriehstone EBHsnd R*Jis hydreigen, ard B @azymclia#mo H§ ReaRing with
di et hyl eghax | e n ) ¥l ated at
ni trogen 93 rl}ég@’?%ﬁ Bdu?o %tioflli‘gne N Fﬁ’kﬁ“}é t%eﬁo’ga@t‘%%m um
car bonat e(GH§,8RY; (EIQ(OR’&R”S(M@Em,bglkylcoalzﬁmdéklg@@@Ré’)Wm| ch reaction
V\nth4neth%ﬂen%tygﬁ ol gi gl Iorflde(D|rchk JR, et al. Eur. J. Med.
Chem 1989Phaspace 335%5 8glesPbUCHE t he norphol i nonet hyl i nt ermedi ate L-4.
Thi eno[ 2, 3- b] pA(E?ddiﬁ%Q:ohlp'éuﬂcﬁoﬁfBﬁﬁln@[Wmﬁdcmpm&twm&m?ﬂiwn&ﬂeté in a
m xture of Eaton tBmgent Ester L-S,is then treated wth a benzyl am ne

(e.g. 4- cﬁP‘tﬂn@)‘BeW?% Wath onp Pbﬂ%%ﬁi‘}’}‘%lm seiected from the gEupISERSISERERT ne) at
hi gh te”pﬁaategan% ha, ffﬁefo%%dy tRAGSBRRADLY, mgm%@é ,i?ll&;(ytdﬁﬁ c;%sﬂ%lr formul a

L-7 or ester e sa fied to afford acld’ hen coupl ed
W th aObeplza,dnmmlvccmtablecseltM-s of the general fornula L 7. COZtBu S

NH:—I IXr |~3CE)-t7 Hl{ efcrreclS conff)ouncg% %3nn%¥ﬁnd|ﬁ1%xau&e &Snlﬂoﬁngg %osgi ON/, I NS

specifically or generically in the references cited herein. A preferred compound of formuia

I excludes a compound of formula I wherein R' is halo when R? is hydrogen. A preferred
compound of formula I excludes a compound of formula I wherein R is halo when R% is

15  hydrogen. Such excluded compounds of formula I and formula ITI can be included in the
pharmaceutical compositions and methods described herein or can be excluded therefrom.

The following Charts A-L describe the preparation of the compounds of the present
invention. All of the starting materials are prepared by procedures described in these charts
or by procedures analogous thereto, which would be well known to one of ordinary skill in

20 organic chemistry. All of the final compounds of the present invention are prepared by
procedures described in these charts, by procedures analogous thereto, or by procedures
which are known to one of ordinary skill in organic chemistry. All of the variables used in
the charts are as defined below or as in the claims.

Chart A.

25 Optionally substitued 2-aminothiophenes of the formula A-1 are prepared via
reduction of the corresponding nitro compounds A-2. Compounds of the formula A-1 are
then heated with diethylethoxymethylene malonate followed by thermolysis in diphenyl
ether to yield esters of the formula A-4. The esters are converted to amides of the forrula
A-6 via direct aminolysis with an optionally substituted benzylamine at 190 °C or via

30  hydrolysis to acids of the formula A-5 followed by treatment with carbonyldiimidazole and

the amine. Compounds of the formula A-6 are treated with an optionally substituted alkyl

halide in the presence of potassium carbonate to yield N-alkylated amides of the
formula A-7.

14



Chart M Conpounds of this invention where, R~ is (a) Rs; ~) ~' R~ or 2b7(M4)N 200
"OR9 such that Rs is (a) het) wherein said hct is bound via carbon; N/
COztBu S N~ CHs CO2Et COZEt L-4 ON/ ' r CO2RS Ni ~3 L-5R~FE L-6 Rs

H 20 7 %0 dd/s618003 WO 001 53610 ~) ar Yh PCT/ US00/ 05937 (eQT/dsedessst oal kyl

whi ch may be partially unsaturated and opti onal 'y substituted by one or

nore substituents selected froma group consisting of R') NR R3, SO', R9)

and C, _,alkyl optionally substituted by R", NR R8, and SO' o9, or (d)

tent- butyI are pr eg@r\g AN fie I nt cekwes bearing
the4oxo47d|hy8ro$h|en @éﬂz f@n’#ﬁ r Prepared in a
manner anal ogous, to J‘ﬁaﬁozm( cedent |n the | ature (M M El - Abedel ah, M
Z. Nazer, S. F. h%/f M las, J. loABonpart, P. Mon Aur. J. Med. Chem
1998, 33, 33- 42 “and I-Abedel ah, S. S. Sabri, A A Al -Ashqgar

Het rocycl es I997 45) 255-264). 2-Brono-5-chl or ~o0- 4t hi ophenecar boxylic acid
(M1 ) (prepared as described bydod, H Nagaya, N. Pn&om, M Nakao) H.
Yuki masa WO 971 1108 1ERRA) | s ' thKE;I.' -c ¥#dazol e and
is then treat e Wt RNyt | &l ge of DBU
to afford 3 15 ,ketoester M 2. Refl uxing corrpound M2 I R acetl c anhydri de
and triethyl ortlhof ormate provi des &fol ether M 3. Compoypd M3 is then
contacted wi tha nitrogesrcgigHaiin] ng conpound of the fornmula RNH~ where R
may be, but isjinot limted €8, the R~ definition above (e.g.,

cycl opropyl anire, tent-butylan negy aniline) 3-furylam ne,

4- am nonor phol ilne, 'Loam no- 4- oper azine) or O ethyl hydroxylam ne) to
afford a conpou-rrd—o'l—f-mm ar The reaction can conveniently be
can-ied out in ethanol. The resul¥i ng enanmines M4 are then cyclized by
heating with sodi um hydride (or oti&r appropriate base) in tetrahydrofuran
to afford the thi eno[ 2, 3-b] pyri di ne-5-carboxylic esters of formula M5. The
esters M5 are heated in the presence of a substituted benzylam ne (e.g.,
4chl or obenZGhaxtBne) and iodine to afford the correspondi ng car boxam des of

t hehf ?L”}(Jl ?h25 '&{b&poﬂﬁ%ﬂ"@hﬁﬁ‘&bm gﬂh l@&%n@é) i$ Q¢amd VAt MnGintetoPr Spar ed
suc a esters ar, oni in r.es ueous sodi um
hydr oxi de é’FqSF‘Wr?QmPﬂ‘é“dé(?fﬁﬁ%‘g’ﬁg? %&“@8&9‘%"3%& ‘ahﬁ%ﬂigs t hen coupl ed
with a substtansfotrmdlalsan@érammmulmmﬂdes jpalegausde Asb add A-7- car bonyl di i mi dazol e.
Compounds of the fornmula M6 are transfornmed to derivatives in anal ogous
fashion to that described in charts GFeNq_g K. Specifically, conmpounds of 30

formula M6 are coupled wt Y-l ,L(—I\)l he presence of
Pd( PPh3) 2Ch, Cul, QOZB ng &’9&9 N6,

81 B-2

10 ChartC.
Compounds of the formula C-1 where R is H or alkyl are halogenated to yield
compounds of the formula C-2. Compounds of the formula C-2 are transformed as in
Chart A to yield amides analogous to A-6 and A-7.

OH OH
COR COR
S N7 SN

15 C-2

15



and diethylamne to afford conpounds of the fornmula M 7. Saturationigf e
al kynyl functionality present in M7 by hydrogenation over a pall adium
catal yst provi des conmpounds of the fornula M8. 21 12 JWw' ~ 2003 WO
00153610wddidséte / S CL M1 OO ---~Br / | OBt S Cl M 2pPfaibddnagd:05937 O O
----- ~Br S~1"0Et YM3Y~OCCHCHB M4 Y ~NHROOBr / ~NSI H\
~-NXi RM6 OOHO--S~~H/ I N~ Xi RM7 Chart NOBr / ~r CO2Et S
Ni RM5000HS, ~H\ I NXi RMS8 Aternatively, a subset of
conpoundsChertd).ng the R2 definition in Chart Mwhere R is CHzNR R are

?L?E?Q?gdaisexfeﬁsm ol shobothdlibploninbl S0 (e ) 2B P DNARC dlhe)
Rooney, Aleai to cpmpanndssofihe fasmiad-3.90empounds,af the é&r@alawpr%aqelhwrpamat

gi i's ?Enlp?‘/hgrim mamxtnt@tdaﬂia?gs gxﬁuitﬁlpstft@%ﬁm\mde sdmtaﬁ&leditﬁﬂ%lﬁﬂs Mmhng N o N2
byt r okt 1 GSPRMHE Dl D e EQA VA ek atl sthe B AW RAA R
triacet oxylgmh@ﬁy@mpmdabfmsp-ﬁm ophene N-3 Met al ation of the conpound N-3

with n-BuLi followed by trapping with carbon di oxi de provi des carboxylic
acid N4, Acid N4 is activated with 1,1 @ar@onyl di i m dazole aad is then

treated with ethyl trinethylsilyl malon '- esence of DBUto afford
3-ketoester N-5. Refluxing conpoun ce @n dri de and
triethyl orthoformate provides enol ther .6 Corrpou N6 is then
contacted with a nitrogen contai ning corrpound the formula RNH~ where R
may be but is not l[imted to the R= deflnltr on above (e.q.

cycl opropyl am ne, tent-butylamne, aniline,] &g 15 22

OH O

xd)* o, e “@L
|

2
¥

(o}

D-5
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1 2 JUP~ 2003 WD 00153610 PCT/ US00/ 05937 3-furyl ami ne, 4-am nonor phol i dejyh 2g3
1- am no- 4- net hyl pi perazi ne, or O ethyl hydroxylam ne) to afford a conpound

of formula N-7. The reaction can conveniently be carried out in ethanol.

The resulwoogswrman nes N-7 are then cyclized by heating wctrhuso@esesrm hydri de
(or other appropriate base) in tetrahydrofuran to afford the

t hi eno[ 2, 3- bj pyri di ne-5-carboxylic esters of formula N-8. The esters N8

are heat eg in the presence of a substituted benzylam ne (e.g.,

4-chl orob mne) to afford the correspondi ng carboxam des of the

formula N-9. ACompaund E-&fistreated with capper @3 cyshide o yagld:thecyrngicompeundi-2d such
that the esters N-8 are saponified in the presence of aqueous sodi um

hydr oxi de af f ordi ng theoﬁq,rrespondi ng car boxyli @uagi d which is then coupl ed
with a substituted benz i e n,the presence_of A I~.garbonyl dii m dazol e.
10/ $r Br O1 S| =¢~JOJCH | ~—H+—BrNFc~L\@N3 N2 O- OON/
| CBt - .~-S N5 0~ N/ r T ®t -.SL 1,5 N6 Y ~®BCHCH N7 Y =
NHR ON/ COON Sr C1L N4 @N/~~ COZEt S N'R NN8ggOON/ S~~HN Xi R N9
23 WO 00/ 5361 0 PCT/ US00/ 05937 ' The invention al so provi des processes and
i nterngdi ates descri bed herein that are useful for preparing conpounds of

t he i nventgpiie pFor exanpl e, the invention provides a nethod for preparing a

"oty and e o By Ryt ot sy e 2  eo
bel ow. halide in the presence of potassium carbonate to yield N-alkylated esters of the
formula F-2. The esters are converted to amides of the formula A-7 via direct aminolysis
10  with a substituted benzylamine or via hydrolysis to acids of the formula F-3 followed by
treatment with carbonyldiimidazole and the amine.

OH 0 0o 0
COLE CO,Et
Rl T RX Rm 190°C R/||,'I{/\©
S7 N 57N TN R
R" R"
F-1 F-2 AT
NaOH
“ _cos I
STON
R
F-3
15 ChartG.

Palladium and copper mediated coupling of G-1 (where R = Br or I) with an alkyne
leads to compounds of the formula D-3. Compounds D-3 are hydrogenated using
palladium on carbon as the catalyst to yield saturated compounds of the formula D-5.

0O O /A 0O O
H N
SN R’ S N R’
R R
G-1 / D3
0O O .
A N
S N R’
R.

D&

20
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(1) reacting an amne of fornula L-1: COZtBu sl ~2 Ir-1 to with an 17 JUN 200
al koxynet hyl enenmal onate of fornula R OCH-H(COZW z wherein R is C, ., al kyl

and each Wis independently selected fromCGC,.,alkyl, to provide a conpound

of formukd dorsd610C02t Bu S N. H ~_ COZW COZW The reacti on qafrngsebuéest ently be
carried out by-heating a solution of conpound L-1 with 1s the

al koxynet hyl enenmal onate, or an equivalent thereof. (2) alkylating the
conmpound of forrmula L-2 to provide a correspondi ng compound of forrula L-3:
C02tBu S ~R Co2w z,-3 24 1 2 JUN 2003 WD 00l 53610 PCTI US00105937 wherein
Ris C, . IJ& The reaction can conveniently be carried out by contacti ng

t he corrpoun o? formula L-2 with an i odoal kane of formula | n the
presence of a Sompeyndsofihe formulayH-1are repted withan acylating agrntt B)““% reacting
the conpogost Qindf; of the! fodmtaH-BiviHereoA 4s ¢ithiehyd sikylrod ayylutibyl sabstitueat a‘.nd'r}bxspr ovi de

a conmpqQun I action
can co gﬁa@ﬁfq ’b@ I#rleaﬂhdf%&g%iﬁ@actl? E‘Wes er wﬁ%oug&gouf:’ able 4
met hyl enerfwlplét 3niumsalt or with a conbination of reagents that generates
a 4 net hyl enenorpholiniumsalt in situ. 10 (4) cyclizing the conpound of
formula L-4 under conditions suitable to provide a bicyclic ester of
formula L-5: ON/~~ CAWS N. 1.-5 R The cyclization can conveniently be
carried out by contacting a conpound of fornnula L-4 with a m xture of

phosphor us pent oxi decard net hanesul fO%W) hydrol yzing the ester
L-5 to prowmde_a gapdedreagi d_of_fomal a L pyly
sl H o XA S | H/\@c‘

N N

R-

A= CHy)y- Or -(cnz),,\@
H-4 R;ZN/ H-2
o 0o Q
-0
206 8:A<\
S N Cl
R.

H3

10

Chart L.
Compounds of formula I-4 bearing 2-alkylamino substitution are prepared by

15 palladium catalyzed carboxylation of 2-iodothienopyridine E-1 to afford the corresponding
2-methylester I-1. Reduction of I-1 with LiAlH, affords 2-hydroxymethy! derivative I-2
which may then be treated with an optionally substituted alkyl halide in the presence of
potassium carbonate to yield N-alkylpyridones of the formula I-3. Activation of the
alcohol with methanesulfonyl chloride followed by displacement with a primary or

20  secondary amine provides compounds of formula I-4.

18



ON/ f ' COHN R Suitable conditions for converting an ester to alZ JUNZ003
* correspondi ng carboxylic acid are well known in the art. The reaction can
be carried out under any suitable conditions. 25 12 JL"~J 2003 WO

00/ 53610WPEYFIEHD0/ 05937 (6) reacting the carboxylic aci PGIHHHPRIL-6 with a
4-substituted benzyl am ne to provide the conpound of fornmula L-7. Suitable
conditions for preparing an amde froma correspondi ng carboxylic acid are
wel | known in the argy ofhe reaction can be carriedhsyt under any suitable
condi tions. For WN U2~ eaGhir@ag,aN capVepl arried out by
activating the dafbdxylie agild wrttr=—stitab ivath n ent, and
treating the resul¥i Ng activat®d acid with the recﬂjisite 4-Substituted
benzyl am ne to provi dé&tt he conmpound of forrmula L-A' The invention al so
provi des a nmethod for preparing a conpound of fornula (CI,) wherein R -R
have any of the values, spefific values, or erg'g.Pérre vl yes descri bed
herein, 1o conprt&fqd® o r esfRMHI g xW il agip of fornula
(>1): &0 /~~ CO2H S N rh a yl ami ne of ¥hwfornula¢Hz x wherein
Xis d, Br, CN, N0O2, or F,Runder conditions suitabl & to provide the
conmpound of t 5 formula (Ify.-28uHtable conditions for pkeparing an am de
froma correspondi ng carboxybreamcid are well known in the art. The
reaction can be carried out under any suitable conditions. For exanple, the
reacti on €8artdenveni ently be carried out by activating the carboxylic acid

with a suitabl ' ' r ' ' d idpwith the
requisite 4- sulgé%m#gﬁaé “%g%%?&%mgg?%ﬁgﬁaéi’fﬁf%‘éé'?g“e‘gg’%ﬁ%@f 8’? &P & mul a
(1). Suit ali)endwgeesiaMannichakaction By héating ofith myplaline end forthldehyddimnazsticam ne,

4- br ompbenzyl am n anobenzyl am .and 4-nitrobenzyl.apmi ne. In cases
wher e onﬁ%&ﬁ@%"%&é@%ﬁ TIRQTRIQ mﬁ%f]@"a?“%?c’r‘di °’f‘%°“f“8§'rjn ‘§E§‘BF&‘“‘H‘0 nt oxi ¢
acid or bagth af 8ptichallp SiBstiutddraiéyl Bilidefin the Pre3eth OFpétassien Sabdnite BRWithe .
appropri ate. of pharmaceutica acceptabl e salts are og)ganl c acid

Exanpl es cally : : :
addi ti on &prtionally spbstitied jgleghol yaderdMifguneln qoaditips 9ryield ticgpyridong o ept abl e
ani on, f oheo%AdR! 1§ ¢! ate, methanesul fonate, acetate, citrate, nalonate,
tartarate, succinate, benzoate) ascorbate, a-ketoglutarate, and 26 12
'U~J .2003 WO 00I 53614y pcr ~rsoai 0s93~ a-gl ycergphpsphate. Suitable

inorgdfic salts nma S rmed, ir& udi n ride)
L # —_— P | -
SN ct SN cl
RI

A-8(R=H) J1 R'sH
E J-2 R’ = opt. substituted alky!
15
Chart K.

2-lodothienopyridine-5-carboxamide E-1 undergoes palladium catalyzed carbon
| monoxide insertion with trapping by an amine to afford 2-carboxamides of the general
formula K-1. Compounds K-1 are then treated with an optionally substituted alkyl halide
20 in the presence of potassium carbonate to yield thienopyridones of the formula K-2.

OH O 0O 0
x> N (o) N
I V0, — Ly L
17 87N cl S”N cl
o] R

25 E-1 E K1 R=H
K-2 R’ = opt. substituted alky!

Chart L.

19



hydrobrom de, sulfate, nitrate, bicarbonate, and carbonate salts. 12 Jun 2003 _
Phar maceutically acceptable salts may be obtai ned using standard procedures
wel | known in the art, for exanple by reacting a sufficiently basic
conpoundwelgelzsgie an amne with a suitable acid affordi ngper/B88mssehogi cal |y
acceptabl e anion. Alkali netal (for exanple, sodium potassiumor |ithium
or alkaline earth netal (for exarrpl e calcium salts of carboxylic acids can

lso b de. i
St ni ot or eq | AT eReale b BETREE 4 SR Lo O Fetret SR i n
conbi nat i pry7éh &&n@erﬁuatyﬁilhﬁn@ﬁﬁdﬁabﬁnwsda@xat@(mgmﬂu&mlaﬁwg useful in

conbating viral infections. maceuti cal coppositjons containing a

conpound Xispmans Valed. fQ#Fman‘ﬂr’57251157605‘?)@'%5%@&1%9}’ ®thoXBds and contain
i pi ent d
conpand uicidlim ol Clotert BONE 1.8 i lenec b AERBERDY KalREAIN 200

Sci ences dometvanévarthe pre{em:r«f ﬂamssxum@a’bpnatéafforﬁdg L10 Mbsequimmtly; brbounds and
corrp05|t|on of t resent. |nv n.can 1 e. adm. ni stered parenterally
(for exarrf}P TR 2 &6 %“w} I50E 2P tﬁﬂ?"’?ﬁi‘?réfﬁ?@ B"Jﬁjﬁctlon)
t opi cal | yhl. @hpli Med QCTheirt 1989, w,,svdxsasﬁdlpfc@mnhmmphelmoh{ﬁymmaﬁeamon i's
used to treat _internal or external viral infections. For oral therapeutic

adni ni st r &4-oRtiergid3Hdmmidanclntis g Pivasredy kasting FREEPORRY iR BIXHBP
exci pi ent Eaaid bedl. 'Egt t DS iE AelnRhted RHR 2 beddy Bntidd e @t S-chiBiibeRlyldiiht, aL S,

troches, 20 capsul es I Xirs) susperLSions) syrups, wafers, and the I|ke
Such d@np@@momlme.mréﬁhwmhem@m)m mbmmato affcsd thep. 1 9% of actl ve

conmpound. X C

course. e HEmBEIAERAREo e kit RIBRR'LLY GHEMRECS REPRALBOABRT B Cho, of
t he wei ghtacxde—é“gnohemthmMupmhdsaigeabmzylnmihbm puowide amides af the \generalnpound i n
such theragpeuti Iy useful conpositions is such that an effective dosage
| evel 2s W‘“‘bg obtai ned. The tablets, troches, pills, capsules, and the
li ke may al so contain the follow ng: b| nders such as gum tragacanth,
acacia, comstarch or gelatin; excipients such di cal ci um phosphate; a
di sintegrating agent such as corn starch) potatp stjarch) alginic acid and

Do

the like;, gz CPgBint such as z Resbiim St ear at ex—pd i ng agent
such as sucgofe, 30 freetwsel | ict ose or —aspactane or fII avoring agent
such as pepperjgnt, oil of wi ATerggeen) or cheny flavor Jay be added.
When the unit dosage formis a cgpsublgg it may contain ad fon to
materials of the above type, a li Xarrier, such asa\r/‘Fgé Ie oil or a

to otherw se 27 121!ud ZOO?LV\Q 0Q/ S3610 PGT/ US00/ 05p37 nodify the
physi cal formof the solid unit ﬁq@.@eform For instange, tablets) pills,
or capsules nay be coated with gel atl h, wax, shellac or sugar and the |ike.

A syrup o@m r may gontain the active corrpourtﬂf\'(sucrose or fructose as a

pol yet hyl eng gl ycol . Various other r&%®rials may be pr eEent a§%&bat i ngs or

sweet eni n nt, nethyl &nd prrpyl par abens as priesetvatives,?a dye and
flavoring suc /chrer N-© flavor. O co er¢dik used in
preparing any uni osdge f@d be phar naceut i cahl vl ac ept abl e and
substantially non-toxdc in the alybunXs enpl oyed. In additi'edr, the active
conpound may be incor@w ated i nto sustained-rel ease pr epar am,ons and
devi ces. The conpounds or conpositions can al so be adm ni stered
intravenously or intrkgeritoneally by infusion or injecLisoR=Eol utions of
the active conpound or its salts can ~o be prepared in We#t &=<Hoptionally
mxed W th a nontoxic surfactant. Dispersions can also be prepared in
glycerol, chasi¥ pol yethylene glycols, triacetin, and m Xxtures thereof and
in oils. Under ordinary conditions of storage and use, these preparations
contain a presefompoupds phthisiexeatien wheregr owt h of ni croor gani sns.
Phar maceut gegl gg%ge forns suitable for injection or infusion can include
sterile ’

(b) NR’R%; or

20 (c) OR’
such that R*is (a) het, wherein said het is bound via carbon;
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15 aqueous sol utions or dispersions or sterile powders conprising thel2 JUN20m
active ingredient which are adapted for the extenporaneous preparation of
sterile injectable or infusible solutions or dispersions) optionally

encapsul 8@eb/53610| i posones. In all cases, the ultimte dORCERESPGENTshoul d be
sterile, fluid and stable under the condl tions of manufacture and storage.
The liquid carrier or vehicle can be a solvent or |iquid dispersion nedium
conprising, for Z0 @ J e, water, ethanol, a polyol (for exanple,

gl ycerol, propylene Eg%ol l'i qui d pol yet hyI ene glycols, and the |ike),

vegetabl e oils, nor(t))ﬂ,_gcyglbgdk)ﬂm;wchesayém$m vl ussaiuratd eldnptltomllys t her eof .
The proper fluidity can

ai ned. for, examl e mat i on of
| i posones, by the maint éﬁgﬁ%’gg"’d ‘1“68'?‘8??&}"?%8“%% ?kct %ﬁglgzeérg‘#the case of
di spersions or by the u&ﬁnﬁinngufké,cmdmSSO,,;RWn&QQt;amebpummmﬁuﬁshmtalct| on of
m croor gani sns can be brou Ry various antibacterial and
antififgal agents, for a@p&‘@‘gﬁ ?f?da#gw%y“chl or obut anol , phenol, sorbic
acid, thinerosal) aggl k/a8ulylke. I n many cases, it will be preferabl eto

i ncl ude i sotoni c agents, for exanple, su ars, buffers or sodium chloride.
Pr ol onged 2abprepapd as exesnplified in Ghastd¥a biterme bearing the 4-0¥0-A4- br ought about by

al i num ROMARUEEES e fng RARRL G- BEp % AUSH B lus b2 0L e

pr epar ed mredemmbemmge(MeMaEmMemmmnﬁzemSth@kmmM éhlaapbunt in the
appr opr| a oI \ Wi i h r dL. u ated above,
as reqth F%ﬂé’aéﬂ{/’ '%/?{e{jedr';‘eg’t L%’h 'szg{"ag r&g b?l Féé Faﬁfgrg,e“ | e

et nods f?%"é‘m A B D 0, S3et0 e i‘%ﬁ”ﬁ"‘““é'gmy baratLon are
met hods o r aratjion are
vacuum dr W@h%m%@‘???‘é&ﬂ‘é)@’%ﬂ“i%m‘?§0¥§ a?«% 3?}'% %Kr\bgr of
the activeniiag 'EE G ithask WO -9 7651 d097) antivaebwiie €, 1 -8 b8l i@ithidRicksaiat 1 n the
previously sterile filtered sol utions. For topical admnistration, the

present cofthentrdatedraith b@)’btpp'letb&bﬂﬂrmwm mMreaen@ of DiFe to affreg 3ar e |kl qui ds.
Howeveﬁ 'ﬁetggséeh?‘lgfrk? f %ﬁgﬁpgﬁﬁlﬂ 30 & bl adhyat %ﬁdetél R@E&:{)@nﬁﬁg SKINn as

conp05| i ons or at PhCCoMDT Na ogrcally
accept abl eprovides enol ethvdn M-3. Eamp&mda/mdhhdnwntatddlvqth dnittogef econtafihg d carriers

ol | ul ose. crmepiskot g fopnta K Wi ey be.Bur B o iR ey B8 AT ARG ) uae
wat er, al CsHoot . dg) rcyélapﬁbylaﬁhﬁ t@h—b\d@l@ﬁneﬂhﬁiﬁh@ GerhiGhink) £aHHombiphdlime; h t he

present conpoun s can, be di ssol ved or_ dispersed at effective |evels,
opt i onal | yl"#mine-4methyipiperzing 1. Q-ehylhydroxylagaipe) e afford s componad of formuja’

f r agr apg esyanoTRAddictib® B cornictiy bOLirnddd aﬂmtﬁmsﬁmmeaﬂmwm\w ze the
properties for a g{gven use. The resultanté |g uid conpositions can be

appl i ed framthens ﬁlbymswﬁbé@%h}’m oF apprapraie basghid ot her
dr essi ngs, ] 4@ _ € r aerosol
Sprayers. tfﬁrﬁh keners %&)gg&g?ﬁﬁgﬁpgqpo gﬁcealr'@?{ﬁda%}%fﬁﬁél,m&a?ty acid
salts and &be estcss Miiamheaéd:mhhﬂpscscmabﬁisﬂﬂum&bshmwm(e godéH fi ed m neral
materi al s so _be gg)&so e v% tbx U|dcrr|erstodf€ Sprea abl e
past es. gertoroBmppipBie] FRLBHAS Al i btreeniitashrelmide R Bmlel |
the s kizsn 0M~6hﬁltbtﬁ€ﬁvelﬁxﬂﬁ&laﬁﬁde@5f fosfibly M@m&p&&aauemthacmasnsuame whi ch
can be used to deliver the 20 corrpounds of far gaé rﬂpg to the skin are known
ghtﬁﬁ [

to the art SapeBified inthe presence of agyeqys sqdivm hygroxid the ¢qirespengisg 392)
Geria (U. Scarb: @*yhc %id Wﬁlcﬂquﬂg @c)uglcﬁ’%ihrl s%stﬁﬂl!lted Sén}ylgmuf’ﬁh thé\ﬁ}eseﬂce'ifﬁ 157)

and Wort zman Usef ul doSages of conmpounds  of

formul a | édncgéomm&d Gompewnds of mqéomh!éa M-6 nemfmwslmanvemd in
VYOG Vil ok e, VSRl LR S R B 25
0sages 1 n mc are kn

effective er anlma own to the
art; fao efeamuia)-Garecdipied VAt propdegylié aR8k0] Sl the presence of PAd(PPh,),Cl,, Cul,

and diethylamine to afford compounds of the formula M-7. Saturation of the alkynyl
functionality present in M-7 by hydrogenation over a palladium catalyst provides
compounds of the formula M-8.
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Al
The conpound is conveniently admnistered in unit dosage form for L%aWﬁﬂ@?
containing 5 to 1000 ng, conveniently 10 to 750 ng) nobst conveniently, 50
to 500 ng of active ingredient per unit dosage form The desired dose nay
conveni eRbloysitge Presented in 30 a single dose or as divigerusmasss?
adm ni stered at appropriate intervals) for exanple, as two, three, four or
nore sub-doses per day. The sub-dose itself may be further divided, e.g.,
into a nunber of discrete |oosely spaced adm nistrations; such as multiple
i nhal ations froman insufflator or by application of a plurality of drops
into the eye. 29 1 2 Jur1203 WO 00/ 5361 0 PC T/ US00/ 05937 For internal
infections, the conpositions can bg adg nistered orally or pargaterally at
dose | evels, I oHt ed as the fred bage, of about 0.1 to
pref erabl §*TC0 Jt 0 30 —+reideg frajrmal ~DodEheight 5 a
a unit dosage M admi ni ster one to four tines dai'kyi
to 1000 ng per unit dose. For par€&hteral administration octfor

Y
admi ni strati og-1as drops, as fogpggye infections, the corrpoun§§ xggﬁe nt ed
‘%e -

SE@®Ein man in
e anpbunt of 1

i n aqueous solution in a concentration of fromabout 0.1 to 3nor e
preferably about 0.1 to about 7% The solution may contajn
i ngredients, such as enulsifiers, antioxidants or bufferg. CGenerally, the

concentration of the comp@ungs) of formula I in a liquid to conposition,
such as a lotion, wlIKWbe(fipm about. 0.1-25 wm-% preferably’ from about
0.5-10 wt-% The ertr |on1,“|n m'-solilo_l or s ri Vi sitden such as
a gel or a powder wil§ Q—abouH 0. -% preferably \gbout [0.5-2.5 wt-%

The exact reginmen for adpinistration of 'the conpounds and ositions

di scl osed herein will necCessapjky be dependent upon the neegls of the

i ndi vi dual subject being,treated, 15 the type of treatnent and, of course,
the judgnent of the attending practitioner. The antiviral asivity of a
conpound of the inventiop can be determ ned usi ng pharnmacol ogi cal nodel s
which are vtrell known t'® the art, or using Test A described bel ow. The
conmpounds of formula (1) Qang pharnmaceutically acceptabl e gal ts thereof are

useful as i viral S. iThus gy are usef
infections inammans,} zofl nchudi . ‘ ctive
agai nst herpes virus¥s nend afe pangite La

zoster virus, the Epsteign-Barr virus, the herpes sinplexivirus) the hu
herpes virus type 8 (I~ V-8) and the cytonegal ovirus ( . Wiile many of
t he conpounds of the prMmgent invention have shown activiMs agai nst the CW
pol ynmer ase, these conpounds nmay be active agai nst the cytonegal ovirus by
this 25 orelpRr mechani snms of action. Thus, the description bel ow of these
conpounds' activity

5 Altematively, a subset of compounds bearing the R? definition in Chart M where R’

is CH,NR'R® are prepared as exemplified in Chart N. 3-Bromo-2-chlorothiophene (N-1)
(prepared as described by J. J. Baldwin, J. M. Hoffman, J. H. Jones, C. S. Rooney, A. M.
Smith US 5,276,025; 1994) is metalated with lithium diisopropylamide in tetrahydrofuran
followed by quenching with N, N-dimethylformamide to afford carboxaldehyde N-2.

10  Reductive amination of N-2 by treating with an amine (e.g., morpholine), acetic acid, and
sodium triacetoxyborohydride affords thiophene N-3. Metalation of the compound N-3
with n-BuLi followed by trapping with carbon dioxide provides carboxylic acid N-4. Acid
N-4 is activated with 1,1’-carbonyldiimidazole and is then treated with ethyl trimethylsilyl
malonate in the presence of DBU to afford 3-ketoester N-5. Refluxing compound N-5 in

15  acetic anhydride and triethylorthoformate provides enol ether N-6. Compound N-6 is then
contacted with a nitrogen containing compound of the formula RNH, where R may be but
is not limited to the R? definition above (e.g., cyclopropylamine, tert-butylamine, aniline,
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agai nst the COW polynmerase is not neant to linit the present inventiohZ tJON 2003
speci fic nmechani sm of action. The HCW pol ynerase assay is perforned using

a scintillation proximty assay 30 (SPA) as described in several
referencegoomssetdy as N. D. Cook, et al., Pharmaceutical Mupgfrasbeesssrg

I nternational, pages 49-53 ( 1992); K Takeuchi, Laboratory Practice,

Sept enber i ssue (1992) US Patent No. 4,568,649 (1986); which are

ol at co. - TrenEdbS ELERERoRRaRe | Rk AN e SRR Ak e

PC‘IC'J/ L1S00/t02fford acbmy allndlmfdﬁmﬁh N-74 Wr&ﬁﬁ&ﬁceﬁ:mbh%nﬁhﬂ)l&e Earﬂ&dh #ithin 4. ﬁ vl
Myd 2, 0. 36 ny and 90 TP. s are r th_ a wi t hout
CHAPS, (3-9it a@%%ﬁ gﬁawm%m Pﬁ%ﬁ%} heqts B*E%ﬂl% W@?ﬂsm at a

final concsndriagdropiiatdbase) uah%x%'t&&ﬁﬁid&ﬁeﬂhfcn b1 ridiRe-kgmbERyIi | Ution
buffer contai r??élgﬂg%%aid cerol’, 250 mM NadCl, ﬂl’l\zlf Igggls ?)H Bﬂ’ 100

ugl m  BSA)estercpfdorgmia N |'1Ihme§21‘§§b8 mmamwhpmmvp P%@Ubﬂml@ﬁ i s expr essed

in reconbl V, ng to
't at ur AP IaBEE 664 Ealbroishfinfie) B o B corrPloBndit LdbinBf SR 10 |

vol une, i .fermuld I9. therﬁhﬂvplyucaﬂhnxamuiedlof £drmd1a|N+95ﬁ%r£ﬂhﬁ@saddth1&he\bstme added
to each Cont r. ) cont n_an e nt..copcentrati on of DVSO.

Unl ess n\gﬁgd; %S%PWBFWV%"WF%F&EW 3ﬂ§°°é’rséq¢] &yg‘? 9&% @ddition of 6 nM
bi ot i nyl at @fressniling firb&rtylig atid Whidhd s e cOled With a hubstiated beRzyldthiné I RS

contai ning the enzyme, substrate, and conpounds of interest. Plates are

i ncubat®d P’ﬁs"&c"z‘?flé 'warbonyldiimilazale: i h and terminated via the addition of 40
pUreaction of 0.5 MEDTA (pH 8) per well. Reactions are termnated within
the timeframe during which substrate incorporation is |linear and varied

dependi ng Bhe enzynme 15 and Bcond| tionsy d, i.e., 30 mn. for HCOW
pol ynmeri se\ Ten pl—@»stm&m@m n- SPA headb ( %Ep PBS/ 10% gl ycer ol )
a

are added f¥Thgwi ng terninati of the react tgs are incubated 10
mn. at 37 C, Then equilibratedCo roomtenperature$—sand counted on a

Pacl card Toggount. Linear re ;SSI ons are perfornmed an®l | @%d s are

cal cul ated using conputer sof ware. 20 A nodified version of the above HCW
pol ymer i se ass is perforned as descri bed above, b?t with the foll ow ng

changes: s are diQute@® in 100% DVBO unti] fynal dilution into assay
buf fer. Inth Vi o emnpounds_are dii’/lhqedln 50% DVBO. 4.5 mMv
di t hi ot herotol (DTT) s added to the polyneris N%g@OHa different

| ot of CW pol yrrerlse |scpsed whi ch appears to be no ctive resulting in
a nore rapid 25 pbfynerise reaction. Results of the t est r@g of
representative corrpOLinds of formula | in this assay ames shown in Table 1.
In Table 1, the term refers to activity data not determned. 31 ~ 2
~ur. ~ ’7~ ~~0 OOI 536100Table 1. Bi ol ogi cal Da‘(\g Exarrplg HCWpol yneri se

| CS ( kﬁ
V128 9ndnd26 519nd d410 8ndnd52 50. 880M6865. 8.Q@g§d82.20.910.5
5912. 5ndnd1034. 3ndn§ &ﬁ 8hand1211. Ondnd139. Ondnd14 ndnf154. 73. 21. 9160. 67
r sdnd- N

i 70. 920 890. 281846 A OCICHY190. 86ndnd200. 18ndnd21N. 78ndad22®-81ndnd232. 9ndn

d241. 0ndnd250. 40-U3-¥E®614. 2ndnd274. 2ndnd282. 4ndnd296. 5ndnd3028. 2ndnd3115.
4ndnd32>50. 0ndnd3322. 4ndnd34>20. Ondnd3518. Sndnd361. 81.|120. 77 nd ~ not

det er mi ned PGITNS00/ 05937 32
) 0 o
k,N
\—(/fj’“\n,\@\
S H
1’"‘ X
R

N-9

23



P4 JUN Jnn9
1 2 JU,d 203 WD 00/ 53610 PGINS00/ 05937 Table 1. Biological Data (continued)
Exanpl e HCWpol ynerise I1C, ~ (EtM HSV VZV37ndndnd382. 5ndnd39< 0. 31ndnd40<
0. 31ndnd413. 4ndnd421. 9ndnd431. 9ndnd444. 7ndnd452. 6ndnd463. 8ndnd47>
20. Ondnd d493. 2ndnd503. 8ndnd511. 2ndnd521. 5ndnd53 bfoxds 2ndnd555
. Ondnd ng&%&n%t@ﬁget ‘erm ned. 5 DESCRI PTI ON OF PREFERRED EI%EL%NEI\I‘I’S EXAMPLE
1. N- (4- Chl onbenzyl ) - 4- hydr oxyt hi eno[ 2, 3- b] pyri di ne-5carboxam de 10 OH O S
~~Hi N~d A mxture of

1 Xt ur et hyl : . . .
4- hydr oxyt hi enquuxscmﬂqyﬁsoam&sp@sﬁ@@ﬁ@mt@n\watwéﬁ@nb@m% thehart

1977, 14 < Qﬁg{%ylggm ed at 190
C for ?pe@l%%r%éea t o g.}nés;& egﬁg’ owed to (oefzth:éo%“{ptn%%% °§1h dﬁ‘l ut ed
with toI uerethodFormirppariiga comparindiof fprpma Ipi7t at e i s filtered off and washed
with toluene followed by hexanes to yield an off white solid. This materi al

is recrystallized from ic acid/ tcr then ethanol to yield 0.285 g
(459 of the t|tIe corrp und as a why't eosol id. Physical characteristics arc
as foll ows: 33 : 00 /USOO/ 05937 Mp 238-240 G
"H NWR (300 MHz, DI\/SOdG 813. 8z.l10. 6, .43-7.34, 4.54; '3C NWR (75
MHz, TFA) b 169.0, 167.1, 153 6,139. %, 134 128 8, 128. 8,

127.8,127.6,107.9, 43.8; IR (mull)R2785, 2753 2694 2672, 2317,1996, 1668,

| 541, 1498, 1432, 1398, 1348, 803, . 700, 610 cm ; MS (ESI -) mz 317 (MH'
Anal . Found: C, 56.30; H 3.61; N, Ley 72; C1,11.08; S, 9.98. EXAMPLE 2.

N- ( 4- Chl orvdisesie i Cq,aligyiirapg X-i9Cl, BadENi NOa 02 F 3chrhprisinigateps 15 deserthedani de [ p
OHOts pepwd S NC Mercuric oxide (7.10 g) and iodine (8.32 g) are added
portion-wi se to a solution of ethyl

4- hydr oxyt hi enob 3-b] pyridi ne-5-carboxylate (J. Heterocyclic Chem

1977, 14, 807) reyt?gagfmlnﬁowula(lgb m.). The reaction is stirred at rt
for 18 h. The reaction mxture is filtered, and the solid is washed with
CHCh (400 mL). The organic |layer is washed with HzO (200 nL), dried with
MyS04, filtered, and concentrgted dd%ﬁyacuo. The resulting orange solid is
purified by colum chromat ogr??l?( 2C12: heptane) 1:1 ). Fractions
honogeneous by TLC are conbi néd\and concentrated in vacuo to yield 2.95 g
(3699 of 20 ethyl 4-hydroxy-2- i off8e hi eno[ 2, 3-b] pyri di ne-5-carboxyl ate as a
pal e yell ow solid. Ethyl 4hydraxy-2-iodothieno[ 2, 3-b] pyri di ne-5-car boxyl ate
(2.64 g) is suspended in 10% NaOH (21 nlL) aad heat ed to reflex. The
reactlon is stirred at refle forS,&) h and_then_cogled to rt_ The reaction

m xt ur ¥ i SVithan dgoxymesh patppf formpla R°OGH=CRUCQ M} whewsip R’ B Gadlkyhitate

forns, andma edohPWis nd@rfltly selected fromC <alkyl toprowdeaco ound of
4- hydr oxy- 2-i odot hi eno[ 2, 3-b] pyri di ne-5-car boxyl i c aci dpl s 25 isolated as a

white sol ifgrm @&llb%nyl d||mdazole (1. 34 g) is added to a sol ution of
4- hydr oxy2-i odot hi eno[ 2, 3-b] pyri di ne-5-carboxylic acid (2.041 g) in DW (58
m.). The reaction is heated to 60 C and stirred for 18 h. The reaction

m xture is cooled to rt, and QFenzyl anine (1.01 nL) 8.27) is added.
The reaction is stirred ax rt r 7 h. The reaction mxture is poured into
20% aqueous HOAc ( 180 nli), and resulting white solid 30 is filtered

off. This material is recrystallilzedcoswm nmet hanol then toluene to yield
2.095 g (749 of the title conpoun g@ vf White solid. Physical
characteristics are as follows: Wp 2 232 (dec) C'H NWR (300 MHz, DMSO
ds) 813. z7Thareagdiongag 9onveniedly be catried c®@8by hcaﬁsgasmﬂdmf(cﬁapth DD dé) 8

165 0, 142 9.6, 128.8, 1 13.9, 74.5,
41.9: HlQ %P?%@%B@B‘f‘%é’é% ]qg‘!j;"?g‘m%g - 2841) 1639, 1588, 1 S37,
15009, 1497, 147@) alkyBiting §e2ompéiind of fdrmuldL L kSproyide aicontspording ¢dvhpdund Anal .

Found: C, gffofozxgl;llal—lu_3:2.41; N, 6.44; d, 7.81; S) 7.01

s R
k<c01w

—~—
L3 oW
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34 1 2 JUN TO03 WD 001 53610 PG'f/ USOO 05937 EXAMPLE 3. N 17 JUN 2003
" (4- Chl orobenzyl ~4- hydr oxy- 2- (4- nor phol i nyl sul fonyl )t hi eno[ 2, 3- b] pyri di ne- 5-
carboxamde OOHO I~ H~I soz NCl 35 1 ? Jury 2003 WO 00/53610

PCT/ USO0 b6®8836kbdr phol i ne (1.69 nl) is dissolved i n CH2CPET/(U$00/05037.
Triethylamne (6.8 nL) is added, and the reaction is cooled to 0 C. A
solution of 5-vitro-2-thiophenesul fonyl chloride (3.69 g) in CHCh (25 nl)
is then added dropwi se. The reaction is stirred at 0 C for 15 mn. and then
at roomtenperature for 30 mn. The reaction m xture is concentrated s in
vacuo, andwhdrein Rds(Cl| jalkyl) Theaeactiomtanctonwenizutly be eatkied aut by bentactind themat ogr aphy
(CHzCl ~. Fractio 0 eoys by . TLC are. conbj gped.and concentr.ated in
vacuo to y?°§?"8“%‘{]é-fg‘§‘r{€g§%w‘g’f ”‘Z‘X %‘Pﬁﬂ‘a‘é‘m‘gﬁ%“?@-’%ﬁ%&? ﬁiﬂﬂ}%h ne as a
yel | ow sol pade (edr. BPAIRAIPERADSWInaiRY.| 5- ni t r ot hi ophene (3.40 g) and cone. HCO
(27 nL) are conbined and heated to 40 C. _SnCh2H~0 (7.72 g) .is added

porti ont wi se wi?)eaqtiag hergmpaund of fermulal-3 arithedmethgiensmeraholinin salttas ¢
using an ié‘,gvigﬁ;po pouh&bf foRBuigddi;tion i s conplete, the reaction is stirred
at 40 Cfor 1 h. fﬁe reaction mxture is cooled to roomtenperature,
diluted with HBO (100 niL), an%zzgg solution is adjusted to pH 11 with

NH, OH. The aqueous layer is extracted with ethyl acetate (3 x 250 nL). The
conbi ned organic |ayers are dry
vacuo to yield 2.83 g of 2-am no-
brown solid. 2-am no-5-norpholinosulf
di et hyl et hoxynet hyl ene mal onate ( 1.73 ) %5$%conbined and heated to 135
C. The reaction is stirred at 135 C for . e reaction is then cool ed
for several minutes and is diluted with hepé&Me. The product oils out, so

the m xture is concentrated in vacuo and the residue is purified via colum

chr omat ography (CH-C12: CH.OH ,98: 2, Fractibfls 20 honpbgeneous by TLC are
Conbi ned- aABF THHEB AT GNHUTIY RE AR GNP PR St SR SO A

i nt er medi ajnRthiyRh Bolifun? sdl (*WHitHod dombiatién Sfresdieh@ that Serfepdt® ved Wi t h

di phenyl ether (5 %..The reaction mxture is degassed and then heated to
reflux. Theehyleaemerpholinium salt @ikt reflux for 1 h. The reaction nixture is
al | onedyat o cool S ' ' j - it h : 3al{1€

Fesul t10g t an s HuPEE ptorfoli fitodits L3 uljer chithidhs sl lohiaels

chr omat ogr biswslic(ester-d fermutpLeSt ~: CH, OH, 98: 2). Fracti ons honmobgeneous by TLC
are conbi ned and concentrated in vacuo to yield 0.537 g (43% of

4- hydr oxy- 2nmor phol i nosul f onyl -t hi eno~2, 3- b] pyri di ne-5- car boxyl i ¢ aci d,
ethyl ester as a |light broga~solid. A m xture of
4-hydnxy-2-nDrphoIinosulfogngthieno[ 3-b] pyri di ne-5-carboxylic acid,
ethyl ester (0.503 g) and N| or laghge ( 1.64 nL) is stirred at 190
Cfor 1 h. 30 The reaction is t o cool tort and is diluted
with toluene. The resulting prxipi is filtered off and washed with

tol uene followed by hexanes to yield g tan solid. This nmaterial is
recrystallized fromacetic acidl wefter then ethanol to yield 0.240 g (38%
of the ti t [The gyligetioncam gonyenigtlysks dartied Put/ky eontactinga comnpound of formulp d-h s

follows: 35; ; RN . . b 13.45,10. 29, 8.86, 7.81,
7.42-7.33,%2%5&. ,ﬁéig‘?%‘gﬁphggl@?@%aﬁ%%ﬂ%%%%ﬁ%@) b 173.7, 164.5,

151. 8, 1344. 3) 189 h9drolyaing3he &sBD 135 b3RovijelLGrtoxyBacl] dfXBrmuyld 146:7, 65. 7,
46.3, 41.9; IR (mull) 3156) 1648, 1598, 1536, 1500, 1491, 1352, 1340, 1334,
1260, 1155, 1115, 1076, 945, 733 cm; M5 36 ~ 2 JUN ?003 WO 00/ 53610

PGT/ USO0I 05937 (FAB) mz 4 VHt) ;. H (FAB) found 468.0458; Anal. Found:
C, 48.69; H 4.10; N, 8.91¢ 7.51; 13. 7d. EXAMPLE 4. 2-Bronp-N

(4-chl orobenzyl ) - 4- hydr oxyt ht"e cogi ne-5 carboxamde OHOB/ ~ ~
HS NC to To a solution of ethylg
4- hydr oxyt hi eno[ 2, 3-b] pyri di ne-5-car b¥Xyl ate (J. Heterocyclic Chem
1977, 14) 807) (1.00 g) in CHCO, &29 is added brom ne (0.23 n)

at

k)
dr opwi se. > td.on .S irLe for . The, reactian mxture is
poured int E@%‘E‘%“‘ft‘é"&‘ ﬁ?f)c?’g‘é%%n% %e“taeé%’eaoct?ge%’é’ydelf’g f:@srbé%?'tﬁif 80 “v(nz’(li h CHC ,
(3 x 30 nlL)knowhlirethe artb Therkacticyeoan be cayied sutanderamys Sistdbleicbiiditibis. ( 100 nl) ,
dried with MgSO' filtered and concentrated 15 in vacuo to yield 0.840 ¢
(62% of the bmm de as a yell ow solid. ?is material (0.757 g) is suspended
in 10% aqueous NaOH (7 nlL) and heated td"reffux. The reaction is stirred at
reflux for 1 h. The reaction mxture is cooled to rt, and H20 (26 nL) is
added. Conc. HC )

W t w filtered) and concentrated in
ol i nosul fonyl t hi ophene as a is

| tshi ophene (2.12 g) and




is added until a precipitate forms. The precipitate is filtered off tlh? JUN 2003
yield 0.597 (87% of the acid as a brown solid. Carbonyldiimdazole (0.530

g) is added to a solution of 2-brono-4 zo

hydmxy - t «lo2, 3-b] pyri di ne-5-carboxylic acid (0.597 FisdolyBoz6 20 L) .

The reac\?Pgﬁl&}ds@heat ed to 60 C and stirred for 18 h. Thga?tgg%ti or?Gm' xture

is cooled to rt, and 4-chl orobenzylamne ( 1.01 nL) is added. The reaction
is stirred at rt for 7 h. The reaction m xture is poured into 20% aqueous

HOAc (180 ni) (6)aerstingthe carboxwic aejd farmuda b§ with 8 4-spbstiteted bengykamingos nat eri al

i L t ; . i \ 0 f th
25 1111 & RONMHE I RRTEE R0 [-7CSulille RRidoll rfribarng iPaticl fgile O 11°
fol | ows: ddmesidddiagcarbexykt MidRare 3@ kivbrn iDtBErtd Thegeat o &an te@artitii o8t 74, 7. 52,
7.417.33, 4.53; ".C NVR (.75 TEA 16?. 7., 166.9, 153. .
136:1. 13aunien a9y sulabletfcifichst Vot expsple e zgasfion o pouykaifigy b capiza gut
(drift9 3dctivating@RZarbdRylft)acidOvith a sikdile aBMn”% 3ffent @, tredfiiithe ddfsdliing 1503,

zZ

1338, 1287, 916, 792, 689 cm ~; I\/IS,“%ESI -) 397 (M H).; Anal. Found: C
45.03; H)ackivated acid wigh thg requjsitq 4-sybstitiged begzylgming toprgyide EM&PEEH{S‘.“N

(4- Chl or ofygngi k)7 4- hydnxy- 2- (3- hydr oxy- 1- propynyl )t hi eno

[ 2, 3-b] pyri di ne-5-carboxamde 35 0HOHO/ ~~HS' ~ O 37 1 2 JUha
2003 WO 00/ 5360heinvedion domroddsa meshed fon preparingm carnpaynd of formula (T)

(4-chl oropenzyvlo) +43 [ - Lqdot hi. & - IO nhe- [ 1

(Examp o NRESR R pGaa B e Re i Biatuel ol AR AR GRCRBEAIE
(0. 1280 g) connytising ¢¢abting a-édtrefpdnaing cgpoxydicl asoitdend foymaa () i on of propar gyl

al cohol (0.16 nL). 5 The reaction is stirred at rt for 3 d. The reaction

m xture is partitioned between HRQ (I®0 nlL) and ethyl acetate (100 aL). The
organic layer is renoved, and thg agileous | ayer is extracted with ethyl
acetate (2 x 100 nlL). Conbin gRni rs are washed wth a saturated
aqueous NH, Cl solution, dried w & O filtered, and concentrated in
vacuo. The resulting orange solid i S‘} purified via colum chronat ography
(CH=C12: CH, OH; 98:2, 10 95:5). @actrons honpgeneous by TLC are conbi ned
and concentrated in vacuo to yield a, pale orange solid which is
recrystallized fromCHZCl~/CH OH to yield 0.165 g (20% of the title
conmpound Xih 3pengyl amine ofthedgmula: physical characteristics are as fol l ows: M
233-236 C; 'H NMR (300 MHz, DVsO-ds) 8 13.32,10.41, 8.75) 7.49, 7.4115
7.33, 5.44, 4.53, 4.34; "C NWR (75 DMSO-d6) 8 172.8) 164.9,
148.8,143.0, 131.9) 130.9, 129.Hy—123 126.8,117.1, 114.2) 96.4, 76.6,
50.0, 41.9; IR (drift) 3239, 3107, 2944,/2888, 2872, 2239,

1650, 1581, 1550, 151 3, 1345, 1312,1041, 819) 790 cni'; MS (E51-) for mz 371
(MH"'; Anal. Found: C,_57.87; H 3.58;, N) 7.59; d, 9.38; S, 8.48. 20
EXAVPLE 6 WhepeuX isi{iloBe Kh N,-~or-Hy ypades gonditigrs.suisatiie so provide theyocamippend ofno

2, 3- i-di 5 i ; ) - i f

215 QY ey SGAAIO LR IR K S it 48,5 Hom ShorfnfabioAERMAL

(Sam! Sartion gbuen, Beslmmnes ikt mmtatrre i e
. , da . (0] 0 a, 1 T1.0Nn ar

et gl ot BPAIRRgS or iblpy € Fagom i cpiveateRiy b puy gy Sy e i, O

reacti on rghsbbkiiie atid wityd smﬁw@@diivbﬁig\émﬂt, Ehd3réatinQ the-dctivavdd Gditr Witk thel 00 i) .

The organic | ayer is reppved, and the aqueous layer is extracted with

CH=C = ( 3 TXauisy 4rsphystitutesbrnzv aminedg provi %‘?‘E Fempeund pf ferpplafl). rSuitabls: yr at ed
aqueoufy Nidfides il 4Qh1dreifzyTAnhine df-hﬁ‘&oﬁ‘érfz?laﬁ@xﬁgl ' ﬁrbbbﬁéxﬁ?lamﬁﬁgd«-

concentrated i n vacuo. 35 The resulting brown ol is puritied via colum
chr omat ogreaprepernzyismndre, agg-BokobggylamineThe resul ting i mpure material is

re-purified vi qg@ ﬁ[m; gﬁﬁ ‘ nﬁ% e: 1 .
CHzCl z: CH, OH, g%&%s I‘%%{I ons om)ge%leo S %{3}' q@@f@%@nﬁ%@% o%t% 38 7 2
JL' "~ ~~ -acid-dr bass shi3, AdthiniGrdtibn-of S okfpdiiaddi 3Zitcmay de bpmbpriate. rExapmples t 0

. . 0 . . .
yreld to y&f%harmd gée%ggalg' ag:ge% leosfa.ltst Qrgoggla}'&ceacfdoa otyorr]xds 1:sS fo%rrxlle&) fwflth\{avcf:llldé e solid.

25  which form a physiological acceptable anion, for example, tosylate, methanesulfonate,

acetate, citrate, malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and

26



Physi cal characteristics are as follows: M 215-218 C, 'H NIVR (300 NHz JUN 2003
DVBO-ds) b 13.33, 10.40, 8.76, 7.56, 7.41 s 7.33, 4.55, 3.33;"C NWMR (75
MHz) DMBO d6) 8 164.8, 143.1, 139.0, 131.9,129.6) 128.8, 127.6, 116.4,
114. 2, 92wb.00381¢, 60.0, 57.7, 41.9; IR (drift) 3176, 307FcT/sbm5932924,
2859, 2822, 2320, 2218, 1640, 1587, 1534,1512, 1353,1097, 783 cm''; M
(ESI-) for mz 385 (MH)'; Anal. Found: C, 58.84; H, 4.09; N, 7.28;, d,
9.16; S, 8.32. t0 EXAMPLE N . . . .

(4- Chi of o BRI FoPRasRHBnSabIo HomRaRiP SR TR, ISP R PR R pding BSrpgPione. 5. car
boxam de léd{abkogut&ﬂfate, hitrtel bibarBorte; aﬁacﬁsbnetwenm on of N

(4-chl orobenzyl 4- hydr oxy- 2-1 odot hi enoéez yr| di ne 5car boxam de

(Exanpl e No. 2Phgmacrytiegllyianceptabletspitampybe obtgin ysures Qc@érﬁer welbdi de

Eg %38% “%ﬁlﬁ“ﬁg‘f}g@m ronpfeg’ys%& %%E‘%L?W%#yl %bﬁﬂfﬁ% react I'on Pnit S]re

i's parts tiwithedkuitatlewsd affording 2@Rysidlpgiaaily astéptiblasnomt Alkdli 0601 (fo) . The

organic la er i s renoved, . and t u xtracted, w t t hyl

acetate (Z*EMRISEOHEN, PR &Mﬁf&#ﬁ&?é’%ﬁ%@f &Rl daﬁs

filtered, ﬁmﬁbsmsaaagﬁﬁckorbamaasuo The resulting brown oil is purified

via col um chromat ogr ap hé’@ (CH=C.=: CH~OH, 98:2). Frac |ons hom)geneous by
1

TLC are conbi n&@mpaundsef E’é?ﬂtr“a‘tcéwq??“\f’&ﬁ!ﬁ?‘@gy 9F aphaImR- Thi s
material iguilabsmipssition &%&&é:@hk m%ﬁﬁmbﬁwﬁﬂgeﬂwwx.mem the

precipitate fornms. The resultin solidis purified via co
chmat é4r sgempositipp-leing wefubin comaQng \2is ayfecmna@bmem#UQmwumsby TLC are

comound (i FRbARFE bRt RS dfbifu sl ol tdhind e llodlind PR 2 ¢ o

fol | ows: Mxcipictshichre HelNMR)WrBﬁGheMdz A@wﬁmﬁx)ec@gu&ea torifendiim 6f sidh
7.41-7.33, 4 95, 4.54. .3 59_ 2. drift), 2934, 29 845 2771, 2352,
2327, 2224™5hpd and gredicais;s Ri‘&%,%i‘ééqf“%?% “Jfls “f%%)é%g\{ 1& ) for
m z 385 ( NPdH). Co., A5t Ed. ,FltWﬂ)Ii Th@noﬁﬁo&ﬂsaﬁﬂcdinﬂﬁmoﬂs of’th&&:csﬂ mv9ntﬂ£1;ca§, 8. 11.

35 EXAMPL Ioro nz r 0X dr oxy rop t hi epo[ 2, 3
b~pyri df ne? %adgapgf t)c/mg@m‘p@{g %?B"B g 105937
HO OH 0 / in%cﬁbnj'toﬁc s oﬂly,’%r?&&dl‘l&' eﬂﬁné\bn whethcr thc greparatlon is used to

(4-chl orobenz - 4- hydr oxy- 2- ydroxy - propynyl ) -thieno

b] pyri di ne&@tm mal(vgabm&peonﬂo 5) o 300 g) in 111 CHZC1~/CH OH (70
m.) is hydroge 0/

addi ti onal 90 @g&%@?#& S %&é@g %cgﬁ rPte?émﬁmgrogenat ed at
35 psi for one dr moTéexcipsents andmsed muharfermsf ﬁlgbstﬁﬂeﬂbktsrhmgﬁ tablefs tiotkespad, and
the fil | ncentrated in vacu T ul Ie 10 orange solid
o ur 1 cboss SRR Gt b i AL e, ShitfecBRogs Fracti ons
honogeneoupreparatidn stk contiin atdchse ol activeldoaipddnd. th qﬂtﬁéd and of f
white solid which is recrystallizeq fromethanol .to yield 0.0 27% of
the title EOPRRSTAEF S PIERRFORS may. L poHris, he vart 11d fgr‘earcnehﬁra%wé st i os
are as fol hlsawzto]&omow&ftﬂa%e@htoﬂim AgdeonPI\fﬁ}Qmﬁt&&ca% 10.61 )
8.64, 7.42-7.33, 7.11, 87,1.80; "C NVR (75 M1z, DMVSO ds)

8173. 1, 1650‘290“2(1?1 sych thsepetmelhsyseﬁé gompositionsdgs suzh tat an effective dosggerievel 3. g,
60. 0, %g gb%s IR (drift) 3224, 2929) 2886, 2846, 2817, 2750,
2327, 1906”’1 v 1541, 1489, 1470, 802, 698 cm''; NS (ESI-) for iz
376 (M H)'; AnaThe tAoletsdrochys, pillsZ@psules, and3be like may 480 caitzin meZBtlo»ﬁpr 35. zo

L o BB, AR N B bt AL

(4- chl or obghasphate; lh—diaiﬁtbmtyhg?agcmdmtﬁlw gtarth pawto isedtcheal iaierabideaditite

Ex | 5 0. 201 Th
P et ok I poelg s raparBagian ieagtes Apd g g‘?’ﬁ‘?“%?ﬁ”ﬁﬁ‘f%?"é%&?ﬁ%ngrn cture

i's purifol edruéiode, tlosébr &Bdir&ﬂfétd?ﬁrfﬁ%bhg(&m%ch bt hépberntift; ¢l of Winfei
honogeneous by TLC are conbi ned and concentrated in vacuo to yi e d pal e

yel | ow sol .%clquéhvwsn&reer%qdépd. Waen thewnitdosags Jorm is agppsnle, § MBYGORai 60  of
the title GOARANGo AhdfAisQf the WbiStyS &)o' ifuid drCalch A& &fefablelciildr@S are as

fol | ows:
polyethylene glycol. Various other materials may be present as coatings or to otherwise

27



35 Mp 274-276 C (dec); 'H NMR (300 Mz, DMSO-d6) 8 | 3.30) 10.24, 8.68, ju 2003
8.28, 7.41-7.33, 4.54: "C NMR (75 Mz, DNMBO ds) 5173.1, 164.5,152.1, '14%4. 4
138.8,135.2, 131.9,129.6,128.8,114.5, 103.4, 42.0; IR (drift) 3306, 3097,

3003, 2 oégéf} 2220, 40 ~ % .~UJ 2003 WO 00l SBGI%Q{W 0937
1638, 1587) f 1484, 1398, 1342, 1298, 884, 791 cmi ound
343.1082; Anal Found C, 55.31;, H 2.88;, N 12.02; d) 9.95; S, 09.04.

EXAMPLE 10. Di net hyI [ 3-(5- {iﬂa‘é chl orob nzyl)am no] car bony,

hydr oxyt hmeﬂ!&[@% bﬂlﬁ?}f?f&}?fﬂz@ upit Gos3g T 1551aRCE: teple B °H ~I MeCzC S
N Cl b Watdd With £ h llac d the like. A lixir

(4-chl onbeﬁzy fhydroxy -1 od ‘g?((a’r?oe[ 2, ?c,:r%tigsryarnl dlene 5casrytr)%g<cgne1 de (Exanple
No. 2) (OmBpeongin ithe attize hgrh mund.es g orif cmuwee@n@gnagnt,umetbsdm copper

et hy!  BPRCERAE R PRRSVAR G iy bty Belbrld sich o AUES, R YuBPBRNRIOF T (o, 14

h. Thes reaahtepmymx&ﬁﬂam&&mlﬁepaﬁnpm)tmm&&gerfommdb]ilphmmsednt:all}g or ange

P ongencoReBgbie ae BRsEREAN WoToHn COABBHS SEuayety Ly sdRem, Begrtiey pn O
or ange s obiripd aihyitt ihSApordibalrhd AMinkindgast PRIV | €l d 0. 267 g

(499 of the title corrpound as an off white solid. Physical characteristics

are as fol | owsThoempeoundyorigmpgsitions cap/ise boadmipisterediimmvearouslyiess. 30, 10. 40)

V3.0, ' 15 PRaPRonAly by gy aeinftacgs Sphuipgb o ale oot Sl ofh 07>

(driftp 2353:@&3&'&1 wat2p, ®ptidnaB midedtGith ﬂmmdﬁﬁﬁcmﬂﬁ Espersiohs carlfisothe 1491,

1435) 1347 12 1240 A 7 99 7 490
(12)? 489P’E°R%5 %‘?4“'?‘%‘7?‘“‘2@‘7“%@%‘?’“ 5%!%‘“% “’é%ﬁ %{%(‘“@S/ (14),
25 125 (MDnch?hﬁax@%Bhlm‘oﬁslmtdiBg'é add bde, th%wﬂar Mﬁ@lcmﬁm kbredérvative ts3. 80; N,
5.74; d) 7.32; S, 55 (corrected for 3.10% HBO . EXAMPLE 11.

2- Bro- szsvemtbwamyflpm%wzl 0x0- 4, 7
di hydr ot hi eno[ BnmiabauichlddifseTom' sARAASTH $hjdliofofinBision chn incRidblsiErife! 35 A

m xture of ethyl

2- bm"rd57 equspus solutionspr dispersiopsiorstenilepryrdersopiprising therqetivangnodient vehich ( Eur

:s]t irr ed 32&%%8 @for%gié’ﬁ%qﬁgnégg r?% on 'S tsﬁehi&@?{iﬂﬁé(éﬂwﬂhﬁ@%%%m%nw and is

di | uted wdudpetsmhstwpﬂonﬂll)eencqsullated nghmnsemc:pllnaﬂeases thie ﬂltmntedosﬂ‘gf: famd washed
vmthtolueef : 7’\3 0015 /US @B937
hexanes t(§ gf\rl\ﬁ%rf%%#a(f% ?quétfonlsg ?Fg'}' acetic
aci d/ wat ¢ ﬂlqhmaﬂnﬂ'!r b neticle @arybed shivenfor 1fuitt difftidionahedilif cbmpzl:ﬁng%; Q(SfDOU nd as a
white, crystalline solid. P %cal character| ?tICS are as, fol

196- 1FP Cexamplgater Gihapsly &for geampie,glyegiol,propylens glygol, liquid . 7 33, 5
4. 54 4. 3Q>oiyeﬂ§4enc§ fNMi elPrh Mﬂ&), Rg&%leéﬁk uQm%Zé gf&w"yﬁéstéé and suitable

150. 2, 144.°8 131. . 115.5, 108.3, S2.3,
41. 9 14. 3nixpwesthereof 'B@aqxoveaﬂu@lty parohe m&s@med,lfewampmay the Sarpyatiowof

Found: o e, ff e tfmebigor Befogilfha ool e oé of dpesdibfoy S0 -
12. N-(4- Ghé useom'eunfgdta)n@ e prevedtioxar the otidn lof chidrévrganisn, can be brought

b] pyri 95' ne& about ayr\l/)a%gsm C1:1%&1&:&':1211 and antifungal agents, for example, parabens, chlorobutanol,

phenol, sorbic acid, thimerosal, and the like. In many cases, it will be preferable to include
isotonic agents, for example, sugars, buffers or sodium chloride. Prolonged absorption of
the injectable compositions can be brought about by the use in the compositions of agents
delaying absorption, for example, aluminum monostearate and gelatin.

30 Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in the appropriate solvent with various of the other ingredients
cnumerated above, as required, followed by filter sterilization. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred methods of
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_ 12 JUN 2003
0015 ~1 1 HS NC A mxture of ethyl
7- et hyl - 4- oxo. 4, ?-di hydr ot hi eno[ 2, 3- b] pyri di ne-5-carboxylate (Eur. J. Md
Chem 1987,10 139) (0.447 g) and 4-chi orobenzylamne (2.42 nmL) is stirred
20 at 190VQ@OW/E¥6101 h, The reaction is then allowed to coolPGTASONOHI i s
"diluted with toluene. The resulting precipitate is filtered off and washed
with toluene foll owed by hexanes to yield a pale yellow solid. This
mat eri al ippepafEbl Sk FhduuFrdtyihf and the Gebte @?ﬂ\:\nﬁ&d&ﬁﬁ@les,t\bﬁﬁh e wwderofyi el d
0.312 g (45% of the title conpound as a white solid, Physical i
char act er ithe 3ci¥e gredieat play any\pdditional desired dugredientpresqnt ke preyputisteriion O d6)
8 10. 57, 7.46, 7.417.33, 4.55) 4.35, 1.45; "C NWR (75 MHz,
DVMSO-  d6) %‘g%%gzs%ﬁﬁlsm 8, 150.3, 144.9, 139.1, 132.0, 131.9, 129.6,
128. 8, 123. 3, 1Foropicaligministirion, theipresent somppundsmngynbe dppligbinputedamn, i.¢6599,

(ES1 ) St PRy ook Hiwed el wit Bpbealy b gedihe S minght e o 151G

S, 9.12. 3Rin¥Abpdsitionhs or formulations, in combination with a dermatologically acceptable

N- (4- Chl or obenzyl }-7-et hyl - 2-1i O?O_'é_ 0x0-4, 7-di hydr ot hi eno( 2, 3

b] pyri di n&2HeE M eRAWUgOoRBIUL. | | H~ | Sad 42 ~ 2 JLI"; 7Tn* WO
001 53610 - PGTi{sRPIdiataRiefsAhA0d/finkly diviidd S01Rs 5ibh29ald) keldySmtestatalipea

sol uti on of

7- et hy| - 2-qeBuleses silises alpmmy ang dheolilesi disefik liguig paryiers includervatery dlesbplsior aci d

Eur . ) O: i ion is
hoat '] o GBI A R RtbholpfycbPilinds)inlctithe pfhecal Borhgobnfl an bE Wssdif@lE O |
and 4- chl odispeesad gt effectine 1¢1s Bptivinplly with thibeadd oftive-toxia surfagtaniss Agljuivamted at rt

for 7 h. The.reaction m.xtur.e i.s poured.into 20% a ous_HOAc .. (50 nL), and
the 1 esul (R ERRS sl SndiRidRiay s it 83 AU Y ot

recryst Sl I ﬂmwﬁés\&?mmﬂgqiﬁmm@&&flltant quid leérgp&itigﬁs?c@ bl(e‘iﬁ%ﬁcd]&onh Boibedt! e
conmpound as an off white, crystalline solid. Physic characterjstics are
2 Tol | owsPadpyiseni ipiserte Hiriges an piber fressiign s Seypycdsniqibe sfteatedasa 7 71
7-41-7-1533,\5515% k élob?&ros&l-%%}' rs CThivRedefdsubrigs syhfhélic Solf@lrs Hattyl &is?. 158. 7)

141. 5, 134, .1, °131.0, 129.7,129.1, 129.0, 110.2,108.8, 77.4, 56.0,
44.0, 12. 4faity eid galispng esters fatty sogholspmedified sellulosgsay madifiad mingrgmatenals,,  1217)

Fount: G, 8 0. APlpvft itk i gflers o i prclle e el ity M -
(4- Chl or obardAhp¢ like7 fortapplicatern dirdetiyitacthe skinof thewser! ) - 4- oxo- 4, ?

i hydr ot i enol 2 3 ) R 5.8 RO L5 MR v ol 5 o0 T 2

N- (4- chb or cdmponyds)of fertriulyl toZhd skitDard kaoson € the akit;fyickixainples sef Jacqaeda} plyr i di ne- 5-

car boxam d I wnd2). (O 7_9}.in die am ne ( i s added

copper i odﬁég%agr%g’égg:;gﬁdéé? Gﬁgﬁﬂd‘% 4(’%.268@’/55‘“*& ﬂo&iﬁ% addi ti on of
25 propar gib. £53590157) add3Wortkman (ULHEPat. 096 14,820,508). stirred at rt for 18 h. The
diethylam ne is_renoved in vacuo, and the resulting residue is partitioned

bet ween HBO ( 25Uyl dapagerpithy comppeyndy of forula beagdhgidetermaiped by sompawged, and
the aqueougelrgy @z‘iro'a@ti\ﬁ% Exsmcf:z‘%t %@o‘ﬁ%@]t}%ﬂﬁ% ddis. 2RetHolis fol % &RARIAMEH

organic layers are dri My [ ered, and concentrate n vacuo.
The regél t pheffestivadpsageslin niicesandiother aithals, tocknimans are kmown twthe apifpr 30

(CHzCl 2: CH X r.agchi nogeneous by TLC are conbi ned and
concentr at & |pr%g\§/5%%§ﬁ)taﬁ?eﬁ%§(ﬁ?58 g (70% of the title conpound as a
yel Il ow, cryst al Thewdbngpouhdlis coityeniently adthiniseredin witidosage foms Sofexbnples: M
217-219 C, " H NWR_(3 ) DVBO- ds) 41, 8.79, 7.53, £.41-7.33) 5.47,
4.54, 4. 36%°% ,85%938‘?‘%% RREEY YMJS?J’ m&%f°‘§'f‘?‘f¥‘§¥’f§49§9°‘2&9). 7)
145.5, 35 ka&egngracﬁéntg;r unitldosagkd8me . THe'Sestred doke Q)a% é@n\%g:’g%ﬂﬁb@pre&ﬁte@in 76. 2,

52.4, 50.0, 41,9, 14.2: IR (drift) 3390, 2478, 233
2040, 1905, #ingledoss oriasividedipsesadministored ap guproprigteantermgls, fox xamployas Wog) +)

Zéz 399 ( Mithree, forlt P tmord 8 Hdsesper 3. $he silb-ddte Askif hby G Afthediviad, 83, imtd /- 98-

a number of discrete loosely spaced administrations; such as multiple inhalations from an
insufflator or by application of a plurality of drops into the eye.
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1 2 JU-~ 2003 wo o00i s3si o PCT/US0O0/ 05937 EXAMPLE 15. 123U 200
N- (4- Chl or obenzyl ) - ?- et hyl - 2- (4- hydroxy-1 butynyl)-4- oxo 4,7

di hydr ot hi eno[2 3-b] pyri di ne-5-carboxamde 0 O Ho s | HC To a

suspen3|% P’ omo- N (4-chl orobenzyl)-7-ethyl - 4- oxo 4 § b ~O

thieno[ 2,3 f yr| di ne- 5-car boxam de (Exanple No. 11) (O. g‘ggﬂ d|§n
diethylamne (12 nlL) is added copper iodide (0.067 g) and Pd(PPh,)zCh

(0.041 g) foll wedb addi.tion of 3butyvn- |- of il The reaction is
stirred at rt ‘fr‘?v?lmg‘ﬁb ORI F?*@ﬁ%ﬁ%ﬂc @X '?h%

resul ti nga{&%ews,l &ldaﬁiiédlaﬁttﬁlfﬁdbbﬁt ¥EDBut 20390 nipg, preferdBtiz C0 630 nL). The
organi c Iayer is removed, and the ag};eous | ayer is extracted Wth CH2C z (3

x SO ). migkgrofanapisl hody Weighia ARd.can by ased in men ia WaHdOREHOMs at ur at ed NH, Ol
sol ution ifidter i n vacuo. The
resul ti nggégangec%gl?dtgql %ﬂt%%? P?@%t%dy&%@hﬁﬁnl tgqrd%&n‘%?g’gﬁé{é‘a&f%(iwm CH, OH,
98:2). 5Fr act i oﬁermm&msmyoﬂh(foaammqn@ddm& asdercye infectiots,i n vacuo.

The resul so id, I t d 0.312 g
(64% of i S et bbb Fbob AR dYRM el o .
Do 33') E‘b‘?réaﬁ’é@mé’“%%‘e&?rﬂba‘g‘ °Lm°' A o0 e O Ee) 2. 65
1.43; "C Mmedienss ‘g’&‘; ?°’E%f£°‘§1 149.2, 145.3, 139.0, 131.9)
T4 %f?d?) f F?“g%‘?é%’m%%%%“%‘?fg"fsmss ouiorts ehBL BRGNS 1) 24 1

|
1230, WQ9zompgsi %suchmg lotipppwilbige from mmoééémf%mafembw fr@paboutnal . Found:

C, 60.70; , % HBO
EXAVPLE 18H'; H?Y"g orob ggn‘% -’9%?’%@5- f%@ﬁ?‘@ﬁ%ﬁ%ﬁ&??ﬂ g@£§§4 7 )
di hydr ot hipewdw3l tie] abput Qli-6 &-86, peeftrablymbals 03L.5@t-%.0 s | | r~l C J 35 A
| ut f
N (- chl onbens P STLISRReSor SrHAFHIGy.of 5 SpRYISs 2 SReRions 49 Wei cnol 2
, 3-b] pyti dﬂefb%xﬁxltﬁédéﬁ&ﬁﬁ“ﬁﬁeﬁeﬁdm @amdeneahébft&xemum&) subfectbelngiirested;/ CH, OH
enat ed over, 10% Pd/ C si .tor 2 h. The 12

50 nL d
SLJfr 2 05%&%@%?’%3@1’0@@%0@@6@%%3 é‘%&éﬁ%’rﬁqﬁ‘ &P@"P‘émﬂltered t hr ough

a Celite pad, améamﬁrahlaéﬁvﬂ@beab&mﬁ&ma%pmeeﬂveﬂudnmaﬂeeu&mﬁﬁ@ds I ting
yellow solid is i fied via colum chromatography (CH=C z, CH2Cl2: CH, OH

98: 2, 95: @Parlnéaca mh@oéaiw@emrwsdlﬂ@own@ @:eﬂmsmaa‘estaﬁnépsmmqgat ed in
wacuo 19 V1 el O fhekbpfuld Eondlild)nd bl SOTHAY AL FR0R ARG AORL O

DVBO- d6) bls&ﬁll aszantﬂumgeﬁts Zhug, 1y, argus2ful todco&ﬂ:,atﬂrdﬁﬁxfcohoﬁimaﬂws 2. 90, 1. 80,
| . 44; Mz, DVBO- d6) b 172 3 164 8 Jtzlh 144, 40.5,139. 1,
132. 1, ’f31 ‘g u §“€’“1§§‘°§°’E%m  arg geneqally aolivy agains °’Pﬁi"‘§“se§,'£“ A6 5) | 4. 4:
(o 1280, 1092 801 Jom o ""“V‘E“?WQ M 1 et L e
to cm X - r z ' ound:
C, 59.61; JnPlsx ygus,the humay hepes vigusiype & @i mmme%&ggww (EREV).

(4- Chl or obenzy| While fn BELS ¥oHep Jﬁhﬁof&héf&bﬁ h@éxﬁmﬂhave shown activity against

propynyl) 4- 0x0- 4, 7-di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car boxam de 15 O O HO~I ,
H ~- - ~- (thaCMV @plmmse tirese gorspounds By B¢ aqtjve agamst the cytomegalovirus by this

( 4-chl gy Ob&‘rbztyér)rné&hgﬁw&(fyacgon(. m,%gééécr]ptlon below of these compounds' activity

against the CMV polymerase is not meant to limit the present invention to a specific
mechanism of action.
TestA.
The HCMV polymerase assay is performed using a scintillation proximity assay
30  (SPA) as described in several references, such as N.D. Cook, et al., Pharmaceutical
Manufacturing International, pages 49-53 (1992); K. Takeuchi, Laboratory Practice,
September issue (1992); US Patent No. 4,568,649 (1986); which are incorporated by

reference herein. Reactions are performed in 96-well plates. The assay is conducted in 100
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propynyl )t hi eno[ 2, 3- b] pyri di ne- 5- car boxami de (Exanple No. 5) (0.250 ghZiJ4N 290
DVF (3 mL) is added KZCO, (0.278 g) and 2-bronoethanol (0.14 nL). The
reaction is heated to 100 C and stirred for 18 h. The reaction m xture is
concent r We@0/43610vacuo, and the resulting 25 residue i s pRETAUSPAMNSBIT bet ween
HBO (50 nmL) and CHZCl1Z (50 nlL). The aqueous |layer is extracted with CHClz
(3 x 50 nmL.). The conbi ned organic Iayers are dried with MgSO' filtered, and
concent rat fQoluhe (A4 TRy SEVES ToER T3], h1 FHMINCIOL 5 MM MECI] o R AA BSAThe

desired product precipitates o e aqueous laycr
mat eri al mdr%c:Wﬂ-del'R ZAssaysrapymunavith and withent (GHARS, (3-[(06holapi®pyopyl)- t he

2 1 of | owingeyBtols]erdplE it § BnpfopdPridiiRead ARGATE T 557 0)° €

7.S6) 7. A2%blAierash igiiluted. xﬁanyﬂeriBuuohbii&br eoniininB5®R glyt o\ (il Nubz, DVSO- d~

?3%711 1151361%) @W%?’isg@ﬁ4795)gh"°§}é’égf3§i4 é)@an%%?m?’ﬁg% 5&13#19212‘&'381 3228,

2395, 221 olﬁ&@ée VD3 e%ﬁ@s%e&ﬁé‘écom’aﬁﬁﬁtb&%ﬁmskﬁé@&d%@%eﬂ@én&% 800, 602
em' ; found 416.0596: Anal. Found: C, H) 9; N, 6.52;

a, 8. 35 wnﬁrd wordm to ligergturg procedures, aﬁ@mn%@qrolonck)rmsgﬁmg%mmwpm

18. 0

N- (4- Chl oroqbuenrll%;/ Qp‘fl Cf’gllpe't“hdﬁlagrfdlﬂﬁtg él%%%//ll’]m@s?gn%y loaiflaqLdﬁfl(t)%f/nyl) 4- oxo-

é L Céll hyarwelhlc (lémxfgIZw&ld:qompluamqqmvﬂeIuaomm{aﬁod(ef PMB@cUhlessmtedd O Ho / | | H
0 a SO

of N (414 hi SpEIEs 15100 S By 3a s adition o8 M biotinylated poly(dA)-oligo(dT)

propynyl ) t isinpheyptinger it Rydtiod imigtufzs contdining theckhzyri subztrateNad compothd3@® g) in

Ei\//gr oﬁr gir_n i&léeiisgda%gs {% mc‘i"i‘f’é‘%r‘gg%%%g: ﬁég{"’égg‘f‘geg@gé% %’lttgé 4 l“%r‘?f?

addi ti onal 4@uprddetion 6f 0. KM EBTAI @H@?&%eﬂnieignohﬁ‘ﬁe k@ Afrlat A witiin el tinhed d at 90
C for 3 d. An additional 0.210 brono- N, N di et hyl am ne hydr obrom de

and 0.111 §ame dwwm&@bmacmnms linesr andovaried denending yparothe grzyme
addi ti gpal t trated
in vacug "H?Japggu tl{sﬁda?%fgd]v\ﬁms)g(fr | S%g%%pﬂ \I}|”§9£o g 'rsggnrai’t%%dglr aphy
(CHCi: Clmmg/ﬂst’BSZH)%glycéEbb areaddddt foligwipg kdrminatan ofthe s:achqns Fllatesd i n

net hanol i ¢ HCl ncent in vacuo,. The salt 20 is rec tallized
twice fron?‘étuffé{ﬁ%fdﬁg %tlgaqg:eg‘gﬁeﬁ}“l( to‘f’mPrsﬁﬂnﬁﬂt\“& %FBB’&% ond 3 pale
el | ow sol patkafid b@_@t KGihese bid dr&Serfon@ o eildingl4 C (dec
yH NVR (300 Hz, O ds) 8?%&@'?314%10&36 SC%JI%.L ggy%%ld}lzht7 33, 5. 50§ 4, )77)
4,56, 4. 3670@%53?“5#3 3 27-3.17, 1.26; "C NWR (75 MHz, DMBO 25 d6) 8
172.5, 2464.2, 1 &%oalﬁea%mm%m%mﬁvwaa% yé;&gf fndfe O, 117.0,

115.8) 97.1, 76.1, 51.0, 50.0, 48.5, 4/.1, 42.0, 40 (drift)
3295, 3290desprlEg, abows QUt withhe foibﬂ@g chagss: m@@mlﬂm 100%OMS0356,

anal . FountricSiathuign ifPasch/Bnefif i it sy, oo e it “dxg%piﬁg

2-j5-{] I( 4- DMSO. ohemld)mmm}mmgmny bdded-t§ thefpplynmrage lln(;ffer Also, a dlffcx/'ent
~4- 2 t 0 0 HO 35
P OPXME T Ir EMEPStiersiet R, dptuaio e e T SpeIn g Bt o

sol uti @8 Ofpolymerase reaction. Results of the testmg of representative compounds of formulalmth1s
(4-chl or obenzyl) - hydI’OXé) 2-{3- hydroxy-1- propfynyl )t hi eno[ 2, b] pyri di ne-5-
grsig.

car boxani d@SSBEA% e [mTabipl, ghe tean e r jctivity dafg g ‘!F‘Km%d (0.278
g) and bronvacetic acid (0.279 g). The reaction is heat ed to 100 C and
stirred for 18 h. An additional 0.200 g of bronpacetic acid is added and
the reaction is stirred for an additional 18 h. The reaction m xture is
concentrated in vacuo, and the resulting residue is dissolved in 10% NaCOH
and washed with CH Ch. The aqueous layer is acidified with conc. HCO and
the resulting precipitate is filtered. This material is recrystallized 3
times fi~omnmethanol to yield 0.068 g (24% of the title conpound as a tan
solid. Physical characteristics are as foll ows:

Thi s
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Mp 230-235 C (dec); 'H NMR (300 MHz, DVBO d6) S 13.8S,10.34, 8.83, 7.
7.42-7.33) 5.48, 5.45) 4.56, 4.34; "C NVR (75 MHz) DNVBO- d6) 8 172. 4,
168. 5, 164. 2, 15 150.9, 147. 3, 138.9, 131.9, 131. 1, 129. 6, 128. 9, 127.8, 116. 9,
115.5, O%cosifio0, 57.0, 50.0, 42.0; IR (drift) 3362, 323@xRedsssi2223,
1726, 1639, 1581, 1551, 1505, 1416, 1243, 1222, 1208, 1027, 801 cm': MG
(FAB) miz (rel. intensity) 431 (MFi+, 99). 433 (39). 432 (26). 431 (99))
290 (20)).125 (34) 121 (21), 119 (13), 81 (11), 63 (23), 49 (24); HRVG
(FAB) f%%ﬁé %?%“B%? Anal . Found: C, 52.52; H, 3.33; N) 6.08 O, 9.90; S
7.10. 20 EXAVPLE 20. N

(4-chl orobenzyl) - 7-let hyl - 2- (4- hyafroxﬁbé Uty
di hydr ot hi eno[ 2, 3- Q] pyri din

solution of N (4-chl olzxahﬁnzyl ~HeMY hy | - 2H$\4 hydr oxgv 1-
4, 7- di hydr ot hi eno[ 2, pyr 1 ar ne ca € anp
inl/l CH2C1~/CH OH (50" nL) is %g?dr ogena’f d over "%
for 2 h. The reactijon mxture i $3filterew throughrda
filtrate is concentlfratesl in vacis®. The rasul ting sal e
purified via colum chrgmat ography (CH-Gly: CH, O—l,,,d98 . Fractions
honogeneous by TLC jare c¢onbi ned asnd congﬁggtrat ed uo to yield 35 0.209
g (81% of the titlle colgrpound ad”a whit ol id. S|cpl characteristics
are as follows: M [136-439 C ' H%M¥WR (300"dvHz, 810. 60, 8.72,
7.41-7.33, 7.20, 4.b5) 2.42, 4.30, 3.44,n.88, 1. ﬁ@ 1 49, 1.44; "C NVR (75
MHz, DMSO de) 8172.B, 4% 12 33~"~ 2@»3 WO 00/p3860 | PCT/ US00/ 05937
164.8, 148.6, 144.1 149.7, 13951y 132.1,,131. 8, 9.6, 128.8, 120.0, 115.1,

12 JUN M
57,

e No. 15) (0.257 g)
d/ C (75 ng) at 35 psi
lite pad, and the
ellow solid is

60.7, 52.1, 41.9, 3R.2,,29.7, 2/.8, 14.4; IR (dri J) 3P52, 2934) 1920,
1653, 1593, 1550, 15p6) P390, 13¥# 1231, %092, 1052™ 801| 725) 710 cm' ' ; NS
(ESI-) for s/z 417 (M H": Anal 8% ound: @ 60.26:7, 5/ 51: N, 6.73; O,
8.25; S, 7.43. s EXAMPLRE 21. 11.0 nd nd
N- (4- chl orobenzyl) - 7- ( 2ishydnxyetdy! ) - 2- (3d hydr oxypg opy| ) - 4~oxo- 4, 7- di hydr ot
hi eno[ 2, 3-b] pyri di np- 5- car boxam HO O 0~~~dHSNCI OH To a

sol ution of N-(4-ch|orobenzyl)-4-hydroxy- ‘5 (3- hydroxyp opyl )-thienol s

[ 2, 3-b] pyri di ne- 5- chr bokani de (I':4><7arrple NG2 8) (0. 5%0 g) in DM (5 nL) are
added K, ~CO, (0.363}g) Mnd 2-br dh@et hanord (0. 19 ntd. The reaction is heated
to 100 C and stirrefd for7 18 h. Awzadditigeval 0.1928L of 2- bnmoet hanol is
added and stirring |s cgntinued {opr 18 hygsAn addidjgona 0.19 nL of

2- bronoet hanol and p. 363, g of K~6@ is ad ed. After n, 35 ng of NaH (60%
oi | dispersion) is hdded. The reaction i$ stirred ?or | 20 h. The reaction
m xture is cooled tp rtmand conc®t rat ed™n vacuo™ The|residue is suspended
in CH=Cl = and HzO The #esulting0-®f whié precipmndatelis filtered off and
purified via colum|chrarat ogr aptign ( CHZClng: CH, OH; 288: 2} 95:5). Fractions
homogeneous by TLC are gpnbi ned agd concggtrated i,p vatuo to yield 0.145 ¢
(39% of the title :orrp%nd as_ a ite sobid 25 Physi ¢al characteristics
are as follows: M 174 MR (30F°MHz, DVBOD ds) b 10.62, 8.63,
7.41-7.33, 7.19, 5.14, 58-4. 53044 29, ¥4%381 3.4%46 2 90) 1.79; "C NWR (75
VMHz, DMSO-ds) 8172.4, 1@4.9, 14942, .145. %d 140.2, nd39.1, 132.0,
131.9,129.6, 128.8, |11929, 114. 44260 0, 59.4, 58. %4 4119, 34.3) 26.4; IR
(drift) 3282, 3265, {2480 1657 16? 1599 n;,550 152% 1493, 1304, 1220, 30
1090, 1057, 1014, 798 c " M5 (ESI-) for, rn/z 45 M{H)'; Anal. Found: C,
56.84; H 5.01; N, 6.53;°C, 8.337 S, 2. 19 ExavPIE 22 N

(4-chl or obenzyl ) - ?- ﬂ2 (é? et hyI arﬁ‘-ﬁo) et hyI'{F— 2- (3hyd¥oxygnpyl ) - 4- oxo- 4, 7- di hy
dr ot hi eno[ 2, 3- b] pyrijdi n@t 5- car batam de hydrochl orimde 34 48 72 .1L'~"J

~~p~ 32 >50.0 nd nd
33 224 nd nd
34 >20.0 nd nd
35 18.5 nd nd
36 1.8 1.2 0.77
nd = not determined
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WO 00/ 53610 PGI/ US00/ 05937 To a sol ution of
"N (4-chl orobenzyl } - 4- hydr oxy- 2- ( 3- hydr oxypnpyl ) t hi eno[ 2, 3bJpyri di ne-5-carbo

xam de (Exanple No. 8) (0.300 g)

172 JON 2003

in DVF (4 nL) are added | CzCO, (0.550 g)

and 2- br owo-ebis3a1adi et hyl ct hyl am ne hydrobromni de (0.6Z3 g) .PCIVESOD/@593T i on i S

heated to 90 C and stirred for 3 d. An additional

0. 220

g of K, ~CO- and

0.415 g of 2 1o bronmo-N, N-di et hyl et hyl am ne hydrobrom de are added. The

reaction is stirred at 90 Cfag‘grl
and the resulting resi

in vacuo,
and HBO (25 nL). The
The conbi ned organic
in vacuo. The resulti

aquenus_La¥eL-Ls_exLLém44uLAM44L4;#
ayers are dri ecolymetaselGS@M) fi | t er ¢
NEkatifid | OW Olgbmis pur igsved vi aygel ur

xtur

BidopliDAF RS

(CH-C1l~: CH OH;, ~5 98:

and concentrated in v
in methanolic HO and
recrystallized tw ce

the title conpound as
characteristics are a
810.93,10.53, 8.82, 7
1.83,1.28; "C NWR (75
140.6,139.1) 132.1, 1
47.2, 41.9, 34.4, 26.

1656, 1596, 1537, 1507
(MH'); HRVMS (FAB) 25
8.01; d, 13.90; S 6
N-(4- chlonbenzyl) 2-1
bJpyri'di ne- 5- car boxam
N- (4- chl or obenzyl } - 4-

(Exanmple No. 2) (2.00|&

i 2 JG-S) ~~~3 W 00/5%
reaction is heated to
concentrated in vacuo
(100 nlL) and CHzCl = (
x 150 m).

aguo to ylelﬂ
f 3%m et hyl

B41f Ol | ows:

260 i) .
The conbi nd

gST5). Fragtions nomogeneous Dby
a yeIIow oil. Thi's md
#¥hen concentfat ed |n"@acuo e rd
aéat at e/ nendhanol t omdyi el
an of f whike31 crystahdine solsdd. H
29 Nb 111- 314 C " HANWR
-7.33, 7. g% 4. 76 4. 56, 3m55

, DVBO-d b 172. , 164. 6,7149.
43 9, 120.6, 1928.8, 126.2) 115M4, d
b44 8.9; IR (d7ift) 2338, 2350)nd2338
451489, 1459262451, 10%d, 799 ca '

it eri al

e i s concentrat ed

bet ween CH-Cl= (25 i)
-Cl= (3 x 25 ).

bd and concentrated
m chr omat ogr aphy

TLC are conbi ned
is dissolved
sidue is

d 0.078 g (19% of
Physi cal

(300 MHz, DMBO dQ
3.42, 3.22, 2.92)
0, 145.5,

0.0, 50.7, 48.7,

) 2329, 2250, 1941,
M5 (FAB) ml Z 476

hydr oxy- 2-i odat hi eno[ 243- b] pyr adli n
in DMF (34 nL) arggadded K,gCO
§p0 PGT/ US0Q/,05937 |g?onethanga(0
2 C and stlrred for 18 h. The re

concentraxed in vacuo.
et hanol to yield 1.78

Physi cal characteristics are as f®# ratdetemoged36- 237 C;
DMSO-ds) S 10.4S, 8.69, 7.71, 7.41-7.32, 4.54, 3.93;

SO peetetashrobhitits”

1514, 1492, 1426, 1361, 1340) 1305, 1242,1172,1123, 798 cm"'"';

mmwmmou
| or obenzyl)-2-(3- hydroxy 1- propyn

DMSO-d6) 8 171.1, 164.
128.8,11S.0, 73.S, 4

m z 459 (NH~
EXAMPLE 24,

4, 7- dlhydr3¥ |eno 2, 3-

sihe resul tispg off Whigte soliggis

"C

(4 Chloﬂébeﬁﬁyl ~th &nﬁﬁmﬁo[z@»

e

b] pyri di ne-5-car boxan de 0

AAe 20 To a suspension of N

(4- chl &% obenzyl ~
rboxam de ( Exanpl e No.

~2-1 odo- 7- et hyl - 4- ofH L
23) (1.63
copper iodide (0.210 g) and Pd(P

(o 29 rrL)
Dve

25 propargyl al cohol
di ethylamne is ’Eﬁ
via columm chro

, 7-di hydr ot hi eno|

The reactlon is stirred

Ianlne (40 nL)
g) foll owed by addition of

T ienbld3- B oyne Brbaron D U eyl

ound 476.1¢92; Anal ,,Found:. G 54.44; H 6.27; N,
4 (correct § for 6. ég@bkzc» XANPLE 23.

h80- 7- met hy124- oxo- 4, dlhydrof ieno[ 2,3

#e 30 00 1% ~ ~| sm ~ G 3% To |a sol ution of

5car boxani de
(1.76 g) and 49
79 nL). The

tion mxture is

he resul tilng resi d?8 is parf tioped between HzO
The 48queous IMdyer is a&tracted with CHClZ (3
pd4 organic | agers aremdried w whh MSO' filtered, and

ecrystallized fiom
of f white solid.
H NVR (300 MHz,
NVR (75 MHz,

131 9, 129. 6,

1595, 1545,

M5 (ESI+) for
dhe-5-7. 76; S) 6. 96.
4- oxo ~5
of ~J N

7 nmet hyl -

2, 3-b] pyri di ne-5-ca
i s added

18 h. The
rified
Gs by

at rt for

TLC are coﬁlmﬂnéa"'bdd, &Q?h(ib#t7r§ilae¢l41¢hlomlammy (BATmbhisctioradjat 1961°Cdomhi ch

i s recnyst gkl rm@fiaét{oﬁria ﬁwﬁwedtte cd196 A and Rodifhtdd Wil toRfend
as a yel | oy tﬁgng precxpl?ate 1s>ﬁtle1(':e%|oﬁc an%rv?a%

eristi

j.thfe conmpound

ed with tcﬁuene fcﬁlowed E:y chanes to yield an

off-white solid. This material is recrystallized from acetic acid/water then ethanol to yield
0.285 g (45%) of the title compound as a white solid.
Physical characteristics are as follows:
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Mp 206-208 C'H NVR (300 Mz, DVSO-d~ b 10.42, 8.76, 7.57, 7.41-7.331 7507y
4.55, 4.37, 3.95: "C NMR (75 MHz, DVMBO-dJ S 172.2,164.4, 151.0, 146. 8,

138.9) 131,9,130.9, 129.6,128.8,128,0, 116.9, 115.2, 96.8) 76.2, 50:0,

43. 6, 4]%8 %5 (drift) 3378, 3222, 30S8, 1651, 1593, 15S0pdidehois9) 1410,
1349, 130%0P%%% 026, 799, 714 cm': 35 M5 (FAB) miz 387 (MHO, HRMS ( FAB)
found 387.0558; Anal. Found: C, 58.79; H, 3.99; N, 7.28; C, 9.26; S, 7.98
(corrected for 1.53% H20). 50 WD 00153610 PCTI US00105937 EXAMPLE 25. N

( 4- Chl or obenMg 33822“(Q3”01yHM&8¢b39@MLPM§%)5113 3%d046:/8.71, 7.43-7.34,

di hydr 0%46"@[}&4& (05 B2, @F{A.%Sﬁ@@rMMa&rssie 13950327, 1332 128.85178.61 Ms A

1o di Lﬁﬂziﬁhfﬁrﬁ,[@% O S SR R el (250

111 CHZQMp&IMaRd398, 11588808, 709, 6}chnn g vVIS(ERI-paé3 11 (U D/ Angl (Fobbd: §) at 35

psi for 5%3'6 H981: rr@ag:-}igﬁ 1rpdgt§rgagg s filtered through a Celite pad, and the
f||trate i's’cbncentrat’éd 1 n vacuo. The resulting pale yellow solid is

purified via colum chromat ography (CH2Cl z: CH30H;, 98:2). Fractions
honogenequs IRXAMPLE 2 Nq¥Thivisbennd)-4-bpdony-2dbduthiedo[3,3iyridineys-el d a 1 s
pal e yel] QW solid (this material contains a small anmount of partially
reduced 85 ‘[d'f This material is dissolved in ethanol (100 nL) and

hydr ogenat ed over 10% Pd/ C (0.156 g} at 35 psi for 1 h. The reaction

m xtwre is filtered through a Cel iqHe@pad, and the filtrate is concentrated
in vacuo. The resulting of f whi »d’mecr ystallized fiomethanol to
yield 0.211 g (40% of the deélg 2pr ¢H § an off white solid. 20

Physi cal characteristics are as follows: My 19?-198 C,'H NVR (300 MHz,

DVBO-ds} 810.81, 8. 69 7 58.4 53), 3. 95) 3.47. 2 91, 1. 80;
"C NVR %75 5”778@9”2“3?&3‘%@%55)4%’ ‘1‘%&"8 loh pf3Scto 2 pgiytign 5"9 131. 8,
131. 5, 1¢zlgyle~hyﬂzacy8nenpﬁb3{b pytidine-5-cadoxplate/d. Heteragyclic Chem.A9T2E4580MDR (drill)

gg5§)2571 %QZJQ%CH@ 5%eé§&?enxé&§&dalﬁ%@n18&§%réa%&3nmﬂa&%xs 1032, 801,

4.28: N, 12 rglcahc s ag@dgwﬁggﬂgﬁim 46Thpéno%amc|:lg)l'1crr] is washc:dIS o

N- (4- Chl H{Q) (200 myll)) dided wﬂbk@SDs,@heanyindébonmuéte& in vacuo. The resulting orange
di hydrOt@h?@?};&ﬁ%dmyQXf\ﬁrgi%ﬁ&%?%ﬁ@h% 1), Praddond S N C 35 To a

sol uti on

N- (4- chl kamegensaps Py Th{-3re symbingdnd cAnceABRted BL Wy oiviRld2.95 84306kefni de
( Exanp eethifl. 4-Rjdréd- Diddethiénd[ 23VBipfridiners catorylarae d pAlE€Mw Solid Etgil 4and

2b df 18
o e’ e togbhidols s P cafieliine SRS sstlopbluen i3 N B0 O7
conceat r @d&nl) aad hsated to reflux. Breuractionis;stied atreflex font hiand Swagodled sen H20 (
100 ni) 'ereﬁﬂbﬁlmxfu?é)ﬁﬁhﬂedm-wﬂz@m§ CaxcHO & agddd afit Eﬁr ltEteCHXCh (3 x

concont r Wik 2212 ka0 el Rl Somtene et Cor umn

chr o#at oigelatedas @ GiltCisolidcH-Oabonyldiin(iszorq1 By ) kradded to rasohlumb gbkbydrexypy TLC

are combpiGBIRRHIE £thubdiy 4848 (304 bih SV M%'mwﬁg'gfag ol © g

t | °f th 1
?gQ%I gfh %{‘S.%W a f?rzgg]'ﬁ”d?afrégﬂﬁp’c”g“?dfi’% ?‘@Q" characteristics
?.I‘ zelj_a? ;glhlbmbsnzqumlﬂiﬂ mmzﬂxmwmmmﬁl\ﬁ&ﬁaﬁmm The 8. 65, 7 71,
153.6) 103 ‘4‘9““”‘5‘*6[3 iéhied o 20% ’é‘%‘%*%'%é%? (P W s sl
42. 030 27 isffiltcred offj This materalds mme‘a%z& moyghanol then toluene to yiald g495 2436, 1338)
1319, lzm%ﬂmmMmﬁbﬁﬁcBasa?@}ﬁtaGhd IVB (ESI +) for mz 487 (M+l ~+; Anal.

Found: C, 44.3 sglzl. 5 76 31; S, 6. 55 15 EXAMPLE 27.
N-(4 Chlorobenzxff - 2- W 0 E@ yn -7-1s0 | - 4- oxo
7-di hydr ot hMRRIIZI ErehEs tH MRS akﬁdze ©-d) b 13.27, 1043, 8.69, 7.63,
7.41-7.33, 4.53; C NMR (75 MHz, DMSO- d,) § 165.0, 142.1, 139.0, 133.1, 131.9, 131.2,
35 129.6, 128.8, 113.9, 74.5, 41.9; IR (drift) 3172, 3060, 2993, 2923, 2908, 2841, 1639, 1588,
1537, 1509, 1497, 1473, 1293, 802, 785, cm’; MS (ESI-) for m/z 443 (M-H)’; Anal.
Found: C, 40.75; H, 2.41; N, 6.44; C], 7.81; §, 7.01.
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00,. SI' I H~I G 20 To a suspension of 12 JUN 2009
N- (4- chl or obenzyl ) - 2-i odo- 7-i sopr opyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyri gl lzl
e- 5-carboxam de (Exanple No. 26) (0.717 g) in diethylamne (20 n.) is added
_copper i owQiew/53610084 g) and Pd(PPh,)ZCh (0.052 g) foll owaettiaysoodshzyi on of

25 propargyl alcohol (0.12 nlL). The reaction is stirred at rt for 18 h. The
diethylam ne is renoved in vacuo and the resulting brow solid is purified
via colum chr h Cl2: H ,98:2). Fractjons _hopogeneous by
TLC are conbi nmﬁgghﬁé@fﬁ?@ Oﬁ%‘é@ﬂ@ T '(ﬁi“&rgh“iﬂyg\‘%& sol i d which

i s recrysthi¢rio{23d]HyridineStdathogdmitlaen net hanol to yield 0.28t g (46% of the
title conpound as a yellow, crystalline solid. 30 Physical characteristics
are as follows: M 190-196 C,_H NMR (300 MHz) DMSO-da) b 10.42) 8.71, 7.S6,
7.41-7.33, 5.47, 4.54, 4.51, %37, 3.49,9.57; "C NIVIR (75 MHz, DVSO- d6)
8172.27164.3,149.7, 141.2, 14 .'Bso N 131.6, 129.7,128.8,128.0,
123.3,121.8, 116.9, 115.7, 96.9, 7 N°59. 5, ), 42.0, 21.4; IR (drift)
3450, 2320, 2229, 2059, 1908, 16S7, 1591, 1550, 35 1500, 1291 ) 1218) 1203)
1045) 803, 795 cm' ; Ms (ESI+) for mz 415 (MtH)+; Anal. Found: C, 60.47;
H 4.50; N, 6.55; O, 8.47; S, 7.73. 52 it ~U-g~ 2Q3 WO 001 53610

PCTI USO0I 05937 EXAMPLE 28.

N- (4- Chl or obenzyl ) - 2- ( 3- hydr oxypropyl ) - 7-i sopr opyl - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-carboxamide 0 0O 5 INl H~ 1 Cl A solution of
N (4-chl orobenzyl ) -2-(3-hydroxy-I-propynyl)-7-isopropyl - 4-oxo-4, 710

di hydr ot hi eno[ 2, 3-b] pyri di ne-5-car boxam de (Exanple No. 27) (0.225 g) in

et hanol (50 nlL) is hydrogenated over 10% PdIC (68 ng) at 35 psi for 2 h.
The reaction mxture is filtered thrugh a Celite pad, and the filtrate is
concentrated in vacuo. The resulting pale yellow solid is recrystallized
fromethyl acetate/ heptane to yield 0.104 g (46% of the desired product as
an off white solid. 15 Physical characteristics are as follows: M 84-92 C
"H NW\R (300 MHz, DVMSO-d6) b 10.61, 8.66, 7.41-7.33, 7.21, 4.594.50, 3.47,
2.91, 1.80) 1.57; "C NWR (75 MHz, DVsO d~) 8172.2,164.8, 148. 6, 140. 4, 140.0,
139.1, 132.2, 131.9, 129.7, 128.8, 120.0, 115.1, 60.0, 59.0, 41.9, 34.3,
26.4, 21.5; IR (drift) 3491, 1660, 1594, 1538, 1504, 1465, 1448, 1349,

1325, 1294, 1216,1090, IOiQ 20 1012, 798 cm''; MS (FAB) mz 419 (WA ~;
HRVS (FAB) found 419.1172; Anal. Found: C, 60.06; H 5.52; N, 6.58; d,
8.27; S, 7.57. EXAWPLE 29.

4-{[3-(5-{[ (4-chl orobenzyl)am no] carbonyl }-7-et hyl - 4-oxo0-4,7

di hydr ot hi eno[ 2, 3-b] pyri di n-2-yl ) - 2- propynyl ] oxy}-4- oxobutanoic acid 25 0 O
o~ 1 H~l ~os <c¢i HOrC 30 To a solution of N

(4-chl onbenzyl) - 7-et hyl - 2- (3- hydr oxy- 1- propynyl ) - 4- oxo- 4, 7di hydr ot hi eno[ 2, 3
- b] pyri di ne-5-car boxam de (Exanple No. 14) (0.200 g) in pyridine (10 nL) is
added succinic anhydride (0.639 g). The reaction is stirred at rt for 18 h
then at 40 C for 1 h. The reaction mxture is concentrated in vacuo. The
residue is suspended in HBO (25 nmL) and stirred for 1 h. An off white solid
is filtered off and recrystalli2ed from 35 ethanol to yield 0.210 g (84%
of the title conpound as a pale yellow, crystalline solid. Physical
characteristics are as follows: M 180-182 C, 'H NWR (300 MHz, DMSO-ds) S
12.27) 10.38, 8.80, 7.65, 7.417.33, 5.02, 4.54, 4.31, 2.62-2.50, 1.44; "C
NVR (75 MHz, DMSO-d6) 8173.7) 172.3, 53 ~ 2 ~~~n 2n3
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WD 001 53610 PGTNS00I 05937 172.0, 164. 3, 150.1, 145.6, 12 JUN 2003
138.9,131.9, 131.4,129.6,129.3, 128.8, 115.7, 91.0, 78.2) 52.8, 52.4, 42.0,
29.1, 29.0, 14.2; IR (drift) 2233, 1927, 1728) 1698, 1651, 1590, 1546,

1503, | 3¢8edd%s3e 1307,1230, 1211 ) 1172, 801 cm''; M5 (EStrusoofosyssm z 499
(Ni-H'"; Anal. ‘Found: C, 57.27; H, 4.40; N, 5.64; d, 7.04; S, 6.35. 5
EXAMPLE 30. 3-(5-{[(4-chl orobenzyl)am no)carbonyl }-7-ethyl -4-o0x0-4,7

di hydr ot hi eno[ 2, 3-b] pyri di n 2y|2 pr o | 2-(4-nor hoI|nyI)acetate00

o o 01 1 T Meorpholits (159 o) ndidovad BUSRAHSG8wIor Tricthylammine (553 ) fs

N- (4- chl gidag N itie réacbiécosled @& Mr&wuﬂorpdffﬁoﬂi&ﬁlﬂ-mfov&ﬁékuﬁ' hydr ot hi eno[ 2

0C 1 cehlenieed s HEoh s ol BB bhmist o iy LOSURRISEREH B0 Broacet

br om de {of25mih)and THee at wamit¢mperatsreddr 30vmid. {The neaction mixture iSEdneentsatedr ri ng f or

2 hagr h‘l o, 3d8link ll'&%!ﬂ% gl%wnlsoﬁé g%ﬁgd ﬂ? c@lﬂf%ic%rorﬁat%%rap%@@ dft yl brmi de

are adde e reaction m xt ure

i s di | ut EmctipashompgeneousbyTL{ are sombinsd and copgenifpted inpasupso yiell3. 38 - The
% gani c K‘Ryﬁ)rofl2&m|§i'phcﬁdowlfohlyl«°ﬂ3ﬁﬁoﬂﬁdphémrasd yelowd smm:czamaﬁtoadosa&on%ndvgcg&l
e resukt] r ie
(80% of kt e g}kcngg Aﬁ%}lagd b ceﬁﬁgeﬁ%lgl.)f%&%&ﬁ&i%ﬁ?{ggﬁﬁg%ﬁ f\b gcet onitril eg
(S m) aﬁucmﬂ {2e)is pdded/persieniwiseaviily @@mﬂmmm&éaé@mmu@mtwe%ct ionis
fte ';P?dna‘*ﬂ’sﬁcf‘@fg %nﬁgbgt?gft'ﬁgﬁﬁk'a&mnéﬁﬁk 1etesmfeq§%ﬁggﬁ@§tﬁé Iafww@,guOO(zThem
ul ti igue’i | v X
n.) and ﬁ?e ﬂ‘ﬁf ’P‘rﬁ mﬂ?‘?’é&?%" tmggkﬁwﬁ%éﬂutcgﬁa&%%@m rated in
vacuo. Thnd thesolutiomiy agbektbd)wpébllndlth N}E@Hrmmbowddydrns)mmtﬂ\mhl to yield
0.183 l'i d.
9 @ ?/ch&fte QQSBIHKL en{cwum l lm&ﬁg%%&&gm&h%%ﬁ%ﬂ{%gﬁ sol i

Physi cal charact er| stics 1/
DVBO- d6) 28! §gpieguraled i yacug tapgeld2. 8§3°f Zz#nma- gyorpholinpsulfonyithiopheng as g 33
1. 60;15" Cbidvim $olid. BAdmino<$torphoBdoéilféhylthidphent§2.18 ) 4xkD. 6, 30

c6. 5, 50 lradRImEdiisie é%*%z% % M%Qf@lré*?aﬁd bl i o)

1655 1598cactgmisstimed at338°G ford h. Therezactiopss then gapled, for sevenal miputepanddsy,
(ESI +) f dilutedwathTeStan dvthsprodﬁﬂails odt¥etHe mixture ¥s Ebhcertratet &&md‘d and {126, CJ

6.72; S,
3 (st DA By s Qa U EBRORTTRLY CHe Bl CH OBl 88:2)- BPRUM: i enof 2, 3- b] p
yri di2f- 2-hemogeneonsiy T are combined andrron¢rpirbigd amvasue thyighbL B9 g(3330 Cﬁlhe CAL
Qv 2, 03ntbrd}ed1até MMQQJ&S&@&Q ofl. PhiblatddatiscomblRed with &ipleryl éther (5

PGT/ USOO/ 9 | uti
(4-chl or @?SO L'J‘E‘ S§‘°ﬁifagcﬁ?9ﬁi@d%‘5‘}m°§‘%-&%!°&?% in §redehi enof 2, 3
-b] pyri dlrﬁ&uﬁfocéhb'ﬂ)ﬁxmouenmﬁcmm allomed td edol (@ sepalginittes jand isdiilnted (16 i)

are_addedPleothe 26 @uR AP 10806 oraREpMi ARG W Bbiyah, (0.326 0). The

reaction m xture was_cgncentrated in

reaction tirred
OaC O S et Bl hEby oo b at&p@qnsaom;enmmm&awn HeD {40
m) and mombmeﬂéﬁdmenud:admvmbhomaosmlg(ta,n%edfmdxmmentrat ed in

0493 g ( %ﬁﬁ&“&&‘klﬁ&ﬂéﬂ*&%S@Wdaﬁi%%%é%% G0 i B Rl 0 V] O
di ssol veoF° lid- Arpisupe Qf@-m@mar?dmms\pwsworwlﬁuem{z,ﬁfh]mrrybe@rﬁcerbwha (6 m_)
i s added, acid)@thiyhester €503 ) and 4-cElorobees}laniind(1(54 8L ) ik stirred €190 fof DB, 1M Xt Ur e

| 30° 00 <"l BEU Ry B HRE ERS iRl i TR " T
dri ed wi tpreqipigate istfiltered offhnd mahedow&ldnhlpm followed bybexanesiioeyicld atantsohidy whit e
solid is msma&h&hkté dtz@&ﬁ%&%&&'ufd%n&hﬂh&&h&%@t&y&ﬁﬂo% dg{za%jgffree

am ne as st al ae solid. The am ne (O. I ssol'ved in
met hanol | C?%P%'flg{%ené Meentrated in vacuo. The resul t| ng residue is
recrystalli zedPHylsmailcmttmbdablayfollBWsacet ate to yield 0.092 g (81 % of
the tihile corrpw a G t4 S S

foll oev;s l\/g 2{& %(7;'2 ;‘,C Jg@i%ﬁ%%k%?ﬁ 7%323% 7. 66,
7.427. 33, 485508, 2.035" CMVS da)54147317 §454’é1|\ﬁv/ﬂ ?51%&?2 DVEO- ds)

S 172. 3, 139,03038p1R94%, 13%0, 138.3452331), 1138 657,483, 91 9;3&(@;11)132196 66482,9 5,

128.8, 11 5, 1,445 , 5 : : :

18.0) 14 P KH0 PRI i il Bogolac 1, s S A5 e g M)

1649, 1594) 1544) 1502, 1232, 1212, 8036cm''; M5 (FAB) mz 500 (MFf'); HRVB
(FAB) found 500.1408; Anal. Found: C, 54.10; H, 5.06; N, 7.55; d, 12.77,
S, 5.81. 30 EXAMPLE 32. ’

3-{5-{[ (4- Chl orobenzyl ) am no] car bonyl } - 7- et hyl - 4- oxo- 4, 7di hydr ot hi eno[ 2, 3-
] pyridin-2-yl)-2-pmpynyl 3-(4 norpholinylinethyl)benzoate 0 0 o-, o/ | 1
OSNCL 35 N/ \ 55

b
H



~ Z u~ i 03 WD 00/53610 PG/ US00105937 To a sol ution of N 12 JUN 003
(4-chl orobenzyl)-7-ethyl - 2- (3- hydr oxy- 1- pnmpynyl ) - 4- oxo- 4, 7di hydr ot hi eno[ 2, 3
- b) pyri di ne-5-car boxam de (Exanple No. 14) (0.956 g) in CHzCl 2 ( 15 nL) and
triethyl MOAWS3EW. 73 nl) is added 3-chl oronet hyl benzoyl cRCEUSHEOSIY. 74 i) .
The reaction is stirred at rt for 18 h. The reaction mixture is

concentrated in vacuo. The 5 resulting residue is partitioned between HBO

o)) Bl Eoreton A by RAPTRSE B AR M O

concent r &H¢ClA.5¢a8,U8.76The resulting yellow oil is purified via colum
chromat ography (CH-Ch, CH-C12: CH OCH, 98:2). The resulting yellow solid is
recrystallizcd_frometh acet eto |eI 0. 797 of, th chl ori de
as a pal e yel EXAMBLES; &OB'“FH E g.}zy ﬁW’@%"é@o}%ﬁ’ |n DVF (6
m.), and dafbokihddé 0. 300 g) and noi pholine (0.19 nlL) are added. The reaction
is heated to 90 C and stirred far 2 h. The reaction mxture is cooled to rt
and concentrated in vacuo. The resytjing | reS| due is partitioned between H=0
(80 nmL) and CHzCh (80 ni). Brine ( 0§ added to break up the enulsion
that forms. The aqueous |ayer sg :@ e ith CHZCl= (3 x 80 nzL.). The
15 conbi ned organlc | ayers are dF TNl with )" filtered, and concentrated
in vacuo The tjn I | ow.sol s recrystallized fromethanol to
yi el d1®. 346 g tigh of BBy fﬂ"ﬁ%’?gﬁw&#&b@"&‘%ﬁ‘&"@ﬁ‘%ﬁﬁsol id. Physi cal
char act erHaenoq;s:haCbenaswﬂ'bIMo%(ﬁ) (N g)da CHKD), 26 mly) Nnﬁde@mnimto 23pwED- d6) 8

10. 38, 8. wite. gﬁxezeﬁgon i6 sBiPed AR fér 4, The RActioh Miknfre 0 20 HGH
4.323. 59- 172 65.5) 164. 3,

150. 2, 1480 ),ﬂéﬂv aq&%%s éﬁ”@éi"@“‘%é“%%@s Pééi)c IE@“@I’ 9. 4)
128. 8, lz&wﬂﬁwm&iﬁsﬁd“ﬁmIQD(TmﬁlL)ﬁﬁieﬂmﬁ:MgS053ﬂﬁl)ed5ﬂd¢bncehha&;il4 1; IR

(dr'ft13 23: Ju? @?d ')L ef 56123 ) 74‘ % 1118)_
5- {[(4 chieﬁmofbemzxy ﬂ'hafaamdmﬂlﬁtb@ﬁﬂcboldd to rt, and H,0 (26 mL) is added. Conc HCl

nydr OxYt NieGRfua el 4 ripitadd fRfind THY'pRelipttald § eitekeld o3 Yicla b.557 @7%) Gt e ™

30 To a soI fon o

(4- chl or otsidhas trown spfidy Gasbonyldismisiazele (1530 -indsieditelr slutinaf Bdxemede (2. 61
9) fromn Expmeyd yemm) EZ.’. K e-G%Erka))hoadcﬁi @c!a@e%)tﬂnmb&mm%é reaétiol) ,
C —~

s bubbl e FAFDE oI o ERBoP aRbrh Rh et A FoR0-C. The

reaction b@leammeéUOthG antfdefI'hqeamorﬂlhetlrr@aatn fon7 i Xheresction mnllred tort,
and wat er js(pdiredinko 20% a@ueNuJ‘ﬁbA(: fso?rﬁL dﬁfe@es%ﬁﬂ%dvhxﬂk%h& RS Het a8,

t fil.tered nd I CHZCn;,
21 P el Sl B o G Ryl AL P (ST
?~~3 \® OOﬂSMunda%@'mewb¢05937 and desired product is isolated as a
yel l ow solid. ﬁdm&ﬁgﬁcg&g@foﬁg{%ect ed to thehr eaction conditi olnsd
bove. Th t The reactign_is cooled to
't and vater (B 'ﬁﬁﬁré b 00 iz, DM o s, 9L ¥ o4 321 T0r ange
solid is m331e53wcmma(m&mw TFARE 16?/7ct6&9m5&9,rt39a1t a84.2438.2( (2925,1 ~;
CH-Ch/ et 2?19 128 ¥0{2his, 21807/ 18k s H 8GRI @A), ye[gmege*f‘z ga:&gzamzconb' ned

and conce

oer ool N4 4592 AL RoHIAS. 1257, 916, 405, 39 s VBOGRLom4 1 (e Asshpound
as a pal eFyaid: Oy45.03; 5 28] NN&OR Br] 10.7RIC18.2&4S, Glvar act er| stics are as
follows: M 238-240 C, 'H NWR (300 MHz, DMSO-ds) S 13.45, 10.30, 8.80,
7.96, 7.4110 7.33, 4.5S, 3.87; CNI\/R(75|\/HZ DVBO-ds) 8173.3,164.1, 161. ?,
151. 4, 143 5, 13EXm13E 54 N-(#Ohlerobanzyl)+4-h 2-(3rhydroxy-1propamylithisne, 52 7)
41. 4; gzi @; 12944 arkoRGideW) , | 729) 1645) 1595) 1549, 1543, 1485, 1478)
1433) 1175, 800) 751 cal'; Ms (ESI-) for mlz 375 (MH'. Anal.
Found corrected for 3.b4% H O: C, 54. 03' H 3.38; N 7.39; d, 9.41; S

8.52. 15 EXAWVPLE 34.
N- ( 4- Chl or obenzyl ) - 4- hydr oxy-W@IﬁHﬂy ieno[ 2,3
b] pyri di ne-5-carboxam de. OH O Ho ~ 8= ~ aN Met hyl

S-{[ (4-chl orobenzyl ) am no] car bonyl } - 4- hydr oxyt hi eno[ 2, 3- b] pyri di ne- 2car boxy
| ate (0.506 g) from Exanple No. 33 is g§ssolved in THF (100 nL) with
heating and then the reaction is cooled in an ice bath. To this solution is
added a 1.0 Msolution of 25 LiAlH~ in THF (2.4 nlL). The reaction is
allowed to warmto roomtenperature and is stirred for 2.5 h. The reacti-on
is quenched with water; ( 1 nmL), 10% NaOH ( 1 mL), and HzO (1 mL). The

alum numsalts are filtered off and the filtrate is concentrated in vacuo.
The resultlng yellom10|l IS purlfled by colunn chronatography

~1 1™ 7~ ~NN N ~rT r~-\ p— . o o o o ——r o~ I . Y 1 N 1




57 12 !U- ?~~3 wo ooi s36~0 PG'T/ US00/ 05937 EXAMPLE 35. N

(4- Chl or obenzyl) - 2- (hydroxynet hyl ) - 7- net hyl - 4- oxo-4, 7

di hydr ot hi cno[ 2, 3-b] pyri di ne-5-carboxanide 0 0 ~1 I H~I NC To a
solution of N-(4-chlonbenzyl)-4-hydroxy-2-(hydnxymnet hyl)thieno[ 2,3
b] pyri di NQ/8640boxani de (0.955 g) from Exanple No. 34 i rPODRFSOM/O83TL) i s
added t o potassium carbonate (0.567 g) followed by iodonethane (0.20 niL).
The reaction is stirred at rt for 1 h. The reaction m xture is partitioned
bet ween water (50 nL) and CH-C = (100 nm). The aqueous |ayer is extracted

with CHZCh ( 100 nl). The organi I's removed .in_vacuo and insol uble
material in tTo YEpRAESIGD °If%@TCN%OWYﬁ%éWBHJ'IW?@m‘Pm&d@Sﬁrd is

re\% ytst adatbokadlide (BXangi1e NooD) (1 90 Qidierﬁylﬁaﬁaeqzx ﬁﬁ%s dtdﬁedcfb@pirlxéd]db colrrpound Ngs
a Ite, clLvs n S| C acl.erl s OWS

222- 225 ‘Pjﬁsﬁs ?Hiaz(bogiﬂﬁ fiew "gbyﬂﬁ@*? %P?@”%faj?%?ﬁ@%%o 5. 79,
4.72,5 4. 'El&)re&tx@ﬁ;s stiGedlnRt far3 Mﬂemmxsﬁm@necj_bmﬂ@(mo 145. 2,
141. 9, 1:§ﬁ64 4 ée:ét'é@}obmﬂ)zgrh% §y is refoded] dt tRe aqiBodb layefisd. 41.4; IR

drift 33 190 46 1574, 154
(151'3 ﬁgﬁwéf tﬁ&@vf @1’330%8!5@ @gbworm@?%@# %Vl W2 363 (MeH)
Anal . Fosmﬂated.‘aqdi&xsﬂﬁl-l.@-l sonGﬁ), drwwithMgSCm filt&ed,@nd @ncéntfied E¥duBL E 36.

N-{ 4- Chl Ay ﬂhpéﬁ!c:ﬁg )

4 7 di hy@qﬁl dé[% b’%ﬁ;ﬁﬂ I ' ne- g‘-m{)ﬂooxam éz%’ly C@‘SPQ%H’O%I ?8|2—l SN
psdpplmgmcous y TLC are combined and concenu'ated in vacuo to yield a,

(4 chl orpaewge)soadwém@ wweafrsmrmpyen ;OH o fieldd. M%r(m%) efiae 2, 3- b] py

ridi ne- 5 arbopé’ r’r&de (qu%% ggl om Exanple No. 35 1n DW (14 nlL) are added

DVAP (13 JOMPOMAC & F TR (d:) 23 nL), and net hanesul fonyl chloride (0.13

m.). The r e acPhysicali chawrteristing agasrfollwst 1.5 h and t hen mor phol i ne (0.60 ni,

6.9 nmml) is pgees23dhe; '}PMPJOOIMDMSQCH%U 82,1041 ,1874) 7. 49he41eacti on

M gEe el 8% Ihe. Wehmas A0 Bhlso S [A I 4983, 10 135509 “of *t he
title cokPBbUAIAs12BB, dﬂd Swhi 2 B)114.2)26.47660n50.8,041.9 . IR(8rift) 3239, 3107; ’?: ~:~3
WO 001 53644 235!%@:&#(7%5991@518% 15?%%5?@'15?5" B@.@tl@'ii S04 £ B18RoM T NS 0""5

23062% sy &) PI0 K AN, 155 B 9368 Busa gy 0O

137.4, 132.8, 13161289 128712131158 66.9, 57.7, 53.5, 43.1, 42.6;

IR f 28 12, 865,
11, > bet ) 2 SERAMPR)e o bubiRad avdihia ok Aol 2, °0
57.99; H[2Ebipyridime-Secasbpxamide g 23; S, 7 34. EXAMPLE 37.

N- (4- Chl or obenzyl ) - 7- met hyl - 2- (4- nor phol i nyl net hyl ) - 4- oxo

4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne-5-car boxam de hydrochloride. io 0 0 0O ~N ~
I I H~L ~C N NC oH ©

& A A
SN cl

Toa suspensidn of N-(4-chlorobenzyl)-4-hydroxy-2-iodothieno[2,3-b]pyridine-5-

carboxamide (Example No. 2) (1.00 g) in diethylamine (28 mL) is added copper iodide

30 (0.128 g), and Pd(PPh,),Cl, (0.079 g) followed by addition of propargyl methyl ether (0.27
mL). The reaction is stirred at rt for 18 h. The reaction mixture is partitioned between H,O
(100 mL) and CH,Cl, (100 mL). The organic layer is removed, and the aqueous layer is
extracted with CH,Cl, (3 x 100 mL). Combined organic layers are washed with a saturated
aqueous NH,Cl solution (200 mL), dried with MgSO,, filtered, and concentrated in vacuo.

35 The resulting brown oil is purified via column chromatography (CH,Cl,:CH,0H; 98:2).
The resulting impure material is re-purified via column chromatography (heptane:2-
propanol, 10:1; CH,Cl,:CH,0OH, 98:2). Fractions homogeneous by TLC are combined and
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is N 1.2 Jus 26m
(4-chl orobenzyl ~7- met hyl - 2- (4- nor phol i nyl net hyl ) - 4- oxo-4, 7- dlhydrothleno[Q

3-b] pyri di ne-5-carboxam de (1.50 g) from Exanple No. 36 is dissolved in
met hanol i 0O nmL) and concentrated in vacuo. The res j white
solid is :‘X@%ﬁ {17 zed from met hanol / et hanol to yield 1. ggy"g&{’%%}o of the
title conpound as a white solid. 20 Physical characteristics are as
follows: M 278-280 C (dec);'H NWR (300 MHz, DMSO-d6) S 11.89) 10.47, 8.78,
7.76, 7. 42oncenizatedlinGacucitodfeld th.ydddd 8.260 g (WD the. tifle cBmpdind 3s &BefF-withite
3.18-3.02; ﬁhél: NVR (DMBQds) 8 172.1,164.0, 152.2, 146.1, 138.4, 131.3)

2

130. 3, 129! 8.6,128.2, 124.9) 114.5, 63.1, 52.6, 50.2., 42.9. 41.6: IR
(drift) 2464) Physical ppmacteristicsare sdollpws»244. 1666) 1601, 25 1552) 1510, 1235,

1117, 1080, 804fp 7321 C; HN%@ESH&,DMS 8%)%(3\&5! 16:40,808, 7.565004d:  C,

o382 0 ot s o Eof Sl o, i S gl 121, 1296, 1208
met hyl ) - 4 1275; hw Al H2e9%5,783; dq(p)srmmthﬁs Bz(daftba)w&nsoﬂlé 301@ zyze) 23591\1 ~1 1 H
~1 S N ~Clyg ; 60l58%,11984,2512)1353, 1097, 783 cm *; MS (ESI-) for m/z 385

(4 ch oroben t}/'i‘{ ggg&%?gléﬁéogeﬁ%ecl(%f%gﬂs * from Exanple No. 35 in

di hydr ot hl%
DMVF (16 ) are added DVAP (16 ny), 2,4, 6 collidine (0.27 nL), and

net hangsul f onylg E@E%W e is stirred at room
terrper@t ure for %Lr%?t‘ﬁg'; I)h ~~~‘gh%é{¥u{ 53610 PGTI US00105937
t hi omrph&ml)m&%?m@&étfé@“aﬂ‘féem xture is stirred at room
tenperariue for 3 d and is then poured into water (50 nL). The resulting
off white solid is filtered off and recroaspallized fromethanol to yield
0.222 g (60% of the title ound & 'te solid. Physical
characteristics are as foll ows: l2 € ( "H NWVR (300 MHz,

DVBO- dB) S 10.60, 8.70, 7.41-7.32, 4.5 3.95, 2.74-2.72, 2.64-2.61; "C N\R
(CDCl,) 8180.6, 172. 6, 158.1) 152.1) 146. 4, 145 0, 140. 4, 139. 3, 136. 6, 136. 3,

128.7. 123. 3, 7. 625, 50. 2 driift 14, 1654, 1597
1545, 1511) 14 ai‘&B@”"Eé’?&( %%%ﬁg ﬁ&dﬁ%?&goé? trl ) to
HRVG (FAB)carucmamm (Hﬁﬂrﬁpl(t mcmmgmszemymnam mLFisedittd cGppebBABE; H) 5. 03:

N 9.30; Qo 26 o %%(06 blfowiet by  addition of 3-btyn-1.ol (

N-(4- ChI or oben ox - 2- (4- hydr oxyph eny11 et hyI l-i, Qslm no) me
thyl)-2 °n45 r%smae tzmé“rs}wmw efveen; a 15 0~
0 (() ~ IhI I dﬂdﬁy@be&t&l(mo:ﬂlo) a'hsoigmmdnycm[s removed, and the aqueous layer is

N- (4-chl or

di hydr ot hléeyr%%f%aga %ﬁyﬂxglne- -ca g %@r%ﬁ Céazear%d&“hwgsom 35
in DVF (178 &P@"%&%‘EF‘MP’“(“W “ngzbfaWBD'étﬁ P\Nﬂcﬁéﬂamw nL), and

met hanesul ém?tuhto@abw (T, CH,OHTDE:2). Mcﬁmhbmgmm\m bYTRO Be &dnmbifi’d at room
t enper gf ur ure is
stirred at &rdocggrﬁ%gg teé?’?tf'%cqg%ﬁl(la%@%w& ﬁ'}%ﬁ%‘&ﬁ%ﬁ?gg&?ﬁ%wzr (50 nm).
The resul t mhyard IN |G lisadded mllagrerctmtp@rfeuns@fﬁher g taossolid ispuafiediyia 25
prec:c pi Ej a}) &ﬂmﬁ?‘&hﬁﬁxaﬁ ? gd)ﬁ o8\0, %smtn&mms&bgéngg;s? qcng)lz neSG;azgi
purifie co m . chroma

to yield 0 mf%@@é Ct% gslé{r};m%“%’o ¥4 cal
characterlmllodscmsellassbbtll ows Mo 187 C'H NWMR (300 MHz, DMSO-ds) 810. 61,
9.23, 869, 7. 4115375,‘,3?@3;3&%5“@(;,,7“1;@)0“@ 70) 4.9S) 4.66-4.6l) 4.55) 3.92)

?623% 5528121331"‘?)%25246 ?@W&@ Di‘ééf%&%%} 4386, 148723127, 2, 119

.7, 114.5, 495/4.34, 3739, 2,626R @nﬁﬂﬁﬂ 2N3, IRA5427173, 2352, 2327) R24 01965 1 1920641,

1595, 15810l iag 1RSI ) NS R S0 O3y gal Rl
EX%\?/PLSS4O§82|9H§O NG 1861, e?é), 8. 121 |~ ~ i~ WD 00 536~0 PCT/US00/ 05937

BRI R e

blpyridine-5-carboxamide
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OO0~11 H~I OHS NC To a solution of N
(4-chl onbenzyl) - 2- (hydr oxynet hyl ) -7
nDthyI-4-oxo-4,7dihydrothieno[2,3-b]pyridine-5-cafboxanide (0.300 g) tom
Exanple No. 35 in DVF (17 nL) are added DVAP (16 nyg), 2,4 coII|d|nc (0.27
m.), and W&W&AE8ut f onyl chloride 10 (0.16 nL). The react?ﬁﬂ ¥P% is
stirred at roomtenperature for 1 h and then a(nethylaninonethyl)benzyl

al cohol ( 1.26 g) is added. The m xture is stirred at roomtenperature for

18 h and is then poured into gysater (56im). The resulting off white solid

is filtered off and purified by-col graphy (CH-Ch/ et hanol ,

99/1; 9713) to yield 0.261 g (63 'N helti cfonpound as a pale yell ow
solid. 15 Physical characteristics are as follows: M 184-187 C 'H NWR (300
MHz, DMBO d6) 8 10.61, 8.69, 7.41-7.21, 5.17, 4.79-4.73) 4 55, 3.92, 3.86)

5429623?28 621?@ %“‘%ﬁ?%&%&”ﬁ?@g"%@‘?(y‘z}%hﬁr& gé?’ ?‘%‘?i‘“ﬂb?’g, 114. 2,
70.5, 64. lpysidtine:5-cuehoramitie (Bxample Mo. 5) K0.30H g)fin /1 Gﬁaf;l;{@songmm 1369,
1347, | 33%; c&?&%ve@l%@@?&é%@o ﬂ%gék 35Q86. A3 b 4 4ddifiSial 9% blg of; 10%5 ( ESI +)

12 JUN 2003

nmz 496 Anal oun S, 6.37.
EXANVPLE El is(added, pash Béﬂ!‘}ﬂn)ls M%%P@}ig{atég(l’él f?érldhg‘i"l FacheR H’;H“)m is
t h| eno[ 2, FlepqdhrodgineCElite pad) andadie filtrateAs céntdefitrdted il vabuds Mmﬁlnﬂ'g;rallml dehyde

added ol |°§%@gg@% iggd‘??{d% %‘?‘Q’%‘ éifrorhatlrpify (C31,E1,: Gl 1 Ys 4, 18:5yL) 30 i's then

( 4- chl or oJ&petipns Bomoegeasays hy HT-C e cembined apd concaptratedin vasuaieivadd and off g) from
Exanpl € Nowhife soR€ &hich 1mtx§1stﬁlﬂzﬁ|-ﬂonh sthaddll el)ieldrodoazhe(27es of thenitlei xture is

al | owed to, vvarm Q It then refluxed for 18 h. Additional norpholine
(2.7 m) PP tﬂ s(“g‘ﬁ%‘%ﬁ are added and the reaction is refluxed
for an additi orP&NSI@AChmacmhmwfgﬂow xture is allowed to cool to room

tenpergfure anqka $84- e cc o KVt (FoMHE DMBOYAS §23.2870.6 § 8i6dI.42- 33! eat ed

(50 i) 1 Riﬁ”déé B lsmiSo q%éﬁﬁﬂidsiif@e dpisOeS 88, 1B s Pl
and it is BtS, 1381 31,8 129.6CHES.8, 118.7x113(8, 60.0, 4119, F.JH 26 SefRi(drift)S224peat ed 3

concent ?Q?e%@f‘?89%‘*@rﬂ$ﬂ'ﬁéﬁw B S0t S

resul ting MPdRRT-LIF méE 376 (WoHy s Anad Wo@ﬂp%ﬁﬁérﬁé’t g/ 4fnt 9-25: 5, 8.35.

(CH-A 20 net hanol , 98I 2; 96I4) to yield a tan solid which is recrystallized

from et hyl acet t t Wnd as an
off white soli aﬁ%ﬁ'@ cal’ ar ac({qobomﬁlf%gy%n?éia &F(}Hﬁﬁé& 3!\@"%86;[&% '
NVR (300 M¥boxgmite. d6) 8 13 30, 10.59, 8.66, 7.41-7.33, 7.27) 4.54, 3 72
3.58, 2.44; IR (drift) 2958, 2926, 2912, 2853, 2845, 2810, 1641) 1595, 1580,
1492) 1118) 866, 800, 791, 785 crri';odVb (FAB) nsla 418 (M- ', 99), 420
(42), 9 (33), 418 (99), 41? (19) 331 (1?), 277 (13)) 190 (11),
225 (21}, 100 (22); HRVE (FAB) M#Z dig) 0996 CIN,O'S +H): Anal. Found:
C, 57.07; H 5.02; N, 9.94; d, to 53, M5: s, 7.51. Exanple 42. N

(4- Chl or obenzyl ) - 7- et hyl - 2- (4- m)rphol i nyl met hyl ~ . 4- 0xo0- 4,7

di hydr ot hi 23b - 5- b 5 ~N ~C I~ N
(|43(/:h|r gr o'b§22£d WQP@%@CM@H}W%FlﬁéPaW@éﬁBFW@pryr| di ne-5
20 car box anarHaa(xﬂdﬂEurmxpl‘b No2)HRS00 g)amJWndﬂﬂ: (2ml) poddasd OuCNC@200 gyt The 152

mél) ar %orsummeag éﬂe%fﬁ&%%ﬁ% T dehctioft hixhuse g:%ﬁﬁc& gQshpane (88

he reactlon m Xxture | O stir a I‘OOITI rature or 24

h The res W@H%@%@H@%@ﬁf%ﬁ%@s hamegenepus ‘PBL'}'L farg ¢aopkiped and
washed wi t hnd\edne¢ntlafediin yachotd wedd paje yaiiew Bylid whithiis febrystallized fromy es ul ting

d lid..J i f fford 325 25
o (73, ofabib el e (600 ¥P e itk ERbb A aR WL URR oty ) Pl 3P o
are as fol | ows: Physicabchamag@rigtics arg asifpllov00 MHz, DIVBO d6) 8 10,59) 8.73,

7.41-7.332, 4. 54Mp427323763 ? 3H5M?( IEMHE, BUSOQ YR .$0/30/¢iz8.6804X8, ds) b

1147 o6 gt b gt U g ihisbladd %g‘(idjlﬂflz%iﬁg%s% 2597,

1563, 1543, 1329, m&;z&&zngusm,mm IRL@Fi) 3306] BPIBBVY3,292], 2898, 2220 ' : B
(ESI+) rrrlz 446 (100) (MeH)+), 447 (30)) 448 (40);: HRVB (FAB) nlz 446.1304
(C~H, ~CIN, O, S+H). Anal. Found (C-H-4CIN, O, S): C, 59.16; H, 5.45 N, 9. 40;
Cl, 7.99; S, 7.21. 62 7 2 JU-~ 203




WO 00/ 53610 PGINS00/ 05937 Exanpl e 43. 17 JUN 2003
N- (4- Chl onbenzyl ) - 2- (4- nor phol i nyl net hyl ) - 4- oxo- 7- pr opyl - 4, )

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-carboxamde. <00 NH~ N~ C ~Cht3

N- (4- Chl orBewEkko - 4- hydr oxy- 2-{4- moi phol i nyl met hyl ) t hi enQloegnkoédgeys | di ne-5
car boxam de (418 ng) from Exanple No. 41 and potassium carbonate (152 ny)

are 1 o suspended in DM ( 10 nL) and to the m xture is added 1-i odopropane

( 107 N,L). The reaction mxture is allowed to stir at roomtenperature for

4 h. Addi ti638alI587, 152413484438, 134207298, 834,791 e e HRMSI (ED found 34311082} s heat od

to 60 C fogpA #aun&“fcessrwtmrz%stﬁ £.008h.65 scoekh. to roomtenperature and
stand for 18 h. The resulting suspension is poured into water (25 niL),

filtered, and vvashed with water (5 nL) foll owed by diethyl ether (5 ni).
The 15 resul ti rEXAMPLE 190 Dimethgl 23[3-(5¢ {[ @echigrobeneylyamindlcatbahylpd- f r om et hanol
to afford % 1 4. %m%ﬁ%asav\hlte solid. Physical
char act%“&%; a%ééﬁb]?%rﬁv@)l%l%g H NVR (300 MHz, DMSO-d6) S
10.58, 8.71, 7.42-7.33, 4.54, 4.26, 3.74, 3.59, 2.45, 1.86, 0.90; "C NWR
(75 MHz, DMBO-da) 8 171.9, 1b4.3,149.6, 2@QH1%4.4, 138.6, 137.9) 131.4,
131.1, 129.1,128.3,120.6, 114.4, 66, .17 @ 52.9) 41.4, 21.6, 10.6;
IR(drlft) 2968 1652) 1593@,0; 0, 150 38, "1 cl343, 13Z7,1300) 1726,
111 1, 1014, 865, 808 cai'; NS (BSe+) nlz 460 (100, (MrH)'), 461 (28), 462
(40); MS (FAB) ml z 460. 1461 (C~H=6C N~q S+H). Anal. Found (CuH26CLNsO-S):
C, 60.03; H 5.76; N _9.11;, d, 7.75; S 95. 25 EXAMPLE 44.

N- ( 4- Chl or obenZT4 3 sojution eﬁNdthmbewavmxm%qﬁemoIZ ¥bipysidine-5-

I4 g;&igr@&ﬂmmﬂezﬁ)&m&ﬂmm@o 500 )i e ladihel@ 4 L) An NAF R 5 nil)id ~| N C

I _~

(4- Chl or ob%% pyerst ingide QP4 2) pod RAFEMSFLA0 LR eLlloved By aqdition f eyl ne- 5ca
rboxami de prop&gyighaldnate(0.24 miy| hewsactivn isstitredat ddorn Lfrh. cEhdxsaction miMB2 ny) are
35 susps enfiedndeRtrdtbinvackid. Mh rdEing SrahBesolidX4 eusn@aﬂﬁﬂn %gﬁ,slgpane (

103 ~L). re IS S |rred e for
Addi ¢ 1 bna (CaCRcR o) i %hsm?gnaa’aga% FaRRsd A opestEiat By (o 60
C for 20 hvaciibeo yield ah bmngmsolitl whichiis reatystallized twice froth matharobto yiddd26Agure, is

pour ed int a&&?—@hﬁé&&lﬁpt ed wwth EtOAc 63 ~ z ~~~~ zcCO
WO 00/ 5361 ClSOOfm’agBY 3 X The organic layer is dried

(Na2S0, ) and co ’r‘?{“rca?‘é‘a"“s? "Fé% PWFrg crude solid is purified by
recrystal | i zat i Mp 107098 *C;HHNMR(300:¥E) DMSTE4,)8 16.38290.40, 81474147138, conpound

T R (3065 B@E@%@fﬁ% GE MBS, PSS/ 1605, 130 bRt g, 1298 1R 290 C

2.46, 1.55126.6 %9R74.853 03{?&%18@)11?8(‘1@12@3 3397, 2329, 1338 1663 1646, 133. 6,

5718 |1?|$1(759IL$5682£195@915216 1483, 131354@17128641.ﬂ0cﬁﬁ' MS%@AQ ) mA483. (MaE- 01 41. 4,

1144, 1112 1 ' 00 cal (30),
), 575 a8g ng e (44 & g (97 use Bl ab1dh, I 1P

462 (4(?? Ille msm&nmmrswmwm 6@11:\566846-1)1'1 38mN, 52616

(C'Hz6CI N, @33} 5, 635 (e&reReed fot.3. foo/ZHQQ)N 9. 08 ad, 7.74; S) 7.01. PREPARATI ON
1. N (3-tent-Butoxycarbonyl -thien-2-yl)-am nonet hyl ene tnal onic Acid

Diethyl Ester. is ~coz~-a~ N~COZEt N COZEt The title conpound was prepared
finmtert- but y| EXAMPEBh 3{Breme-N3(4echidrobenizel)-G-ethyl-doxdeddr i bed i n Ger nman

patent 24. Biouﬁén%ﬁjb &ﬁk-lstda%xﬁﬁxdteert butyl 2

am not |ophenc -car boxy ate 14.0 g, obtained through a slight
modi fi cBtion of pr ocedur es errpl oyed by M Gutschow aad U. Neumann, J. Med.

Chern. 1998, 41,17291740) and di et hyl oxynet hyl ene mal onate ( 14.2 ml) in
toluene (50 M) is heated to abll/ N%@%?ut 24 hr. The solution is
cooled slowy to about 20 C and fi$ ed. 2 crystals are washed with
cold toluene and dried in a vacuumovien at 30 Cto afford a 79.5 %yield of
the title conmpound as pale yellow crystals.
35 A mixture of ethyl 2-bromo-7-ethyl-4-0x0-4,7-dihydrothieno[2,3-b]pyridine-5-
carboxylate (Eur. J. Med. Chem. 1987, 22, 139) (0.500 g) and 4-chlorobenzylamine (1.84

mL) is stirred at 190 °C for 1 h. The reaction is then allowed to cool to rt and is diluted

with toluene. The resulting precipitate is filtered off and washed with toluene followed by
41

IZ

t

X




Physi cal characteristics are as foll ows: 'H NVR (400 Mz, CDCl,) 8 gl Ut 103
7.1) 6.6, 4.35) 4.25, 1.55, 1.39); "C NWR (100 MHz, CDCl,) S 166.63 )

165. 48, 163.36) 152.46, 149.86, 127.69,115.98, 112.79) 97.22, 30 81.97,

60. 76) 8.37,14. 34, 14.32. PREPARATION 2. N

(3-tent Q%B?@Wi Gy bonyl -thien-2-yl)-nmethyl am no net hyl eneREIBRESRL; 4

D ethyl Ester. cozaeu 35 cry Colt 64 12 ~1~~~ ?~03 WD 00153610

PCT/ US00/ 05937 1 odonmethane (3.0 m) is added to a m xture of N

(3 tert mmmabamaﬂsohhlm&amwmmmlmm@wammmcdi ethyl ester

15.0 m. P ] 0 rbonate (8.4
|n DIVF q%hfnﬁftf %‘Pgﬁéﬁ‘g I'S i[h rre g@%}é%&ﬁ%g &‘ggﬁﬁ]ﬂnglé ﬂt terrpergitureg)
for about 20 Bhysicaj\shasacteristics axe §s fodlowsded and the solution is extracted with
tol uene (2 x Mp 19&197 ST el GIMIR (SEUIMIET, DRED-l4)6 rosmse/sms@@ckmm water (2 x

compound- o 4&9 L% ‘ﬁWaWﬁﬁ%@g‘ﬁ%ﬁﬁg eI DI of Tost

NVR ( 30013®13z 13 KH)IR9.F, 1287, 526.Z, 135.5] 108.34523, 4B99BY.3; IR Ill) 3083, 304325: " C NI\/R t

o (75 49,037 7 YUa 99. 45,

o1 85, 4OkTOBESE 98 Bl ’1%353'750’* e o B

(3-tert @iﬁﬂééﬁl%ﬁﬂn BA%r ARDORH, 359 Bl 624381, 18.43; Cl, 8.20; §,

met hyl am gmnet hyl enenmal oni ¢ Aci d D| ethyl Ester. 15 cost-e~ /I ~N-C~t dip
COzE{, 20 A m xture of N

(3-ten-butoxycarbonyl -thi en-2-yl ) -nmet hyl am nomet hyl enemal oni ¢ aci d di et hyl
ester (19.0 BXAMPREL2pM{(4Chlorobanzyl)-7=thyl-4-oxednil-dibkidrothienol?3-i ni um chl ori de
(D mockpp m@;-cﬁ-bofdﬂhdc Med. Chent. 1989, 24, 379-383) (13.4 g) in dry
acetonltrl e (50 mM) is heated at reflux for about 4 hr. The solution is
then cooled in an ice bath and saturated aqueous sodi um carbonate (98 nl)
is slowy added. The solution is thhacted 25 three tinmes with ethyl
acetate (300 nl total) and the&L [ néd anic layers are then washed
three tines with water (600 nl & ). T | vents are renoved in vacuo to
afford 23.0 g (96% of the title ceypound as a brown oil. Physical
characteristics are as follows: '"H NWR (400 I\/Hz) CDal , ) b 7.45, 7.06, 4.1,
3.70, 3.60) 3A%dixturt df0ethylFdethylRtoro2d,7-dity 1H)pyridife-5-€dtbaxylateS 166. 44,

2. 16, 105" P Cheny 1987, 72 Pﬁ%q%%@%@%%m@%@a@%f@%%&é%w@ >
PREPARATAMAROZC fom iy The wastion is then allowednepel o manA o dilptagpitolnene.
di hydr ot Theralidngpredipitite ¢ fRrdd- aiamxdhaa ﬁlth %l&n@%ﬂwﬁd' ]ylhekénemsr)hor us

pent oxi dg. ol v n _anh nes nlcald(72rr1)
with war W{? R’% ’chz’t‘f sﬁﬁni@ﬁ@#‘”\"w? 8BV erature

and a 1otos)g¢lg10;3(}a g(ﬁS‘}H) of the title compound as a white sohd

(3-tent - but oxpea ferbRs Rivods fame®s: hy! - t hi en- 2-yl } net hyl am nonet hyl enema

o adtiod wit 'hﬁfv“éé ABRSELE S otk BUSTER) Sk Kk, ek P M E et ot ur &
the two PBASESSWSSen5s ONIMR (73 MERSDBISOW, il TR &il666, [50:3, abbot132 1hr. Wth

bat h | 4 ok d
Islcgwlf/‘ Wl?%@ 13’?9 l% ‘i?%tseijz3a§1‘i§?§s}]§§)0"5§'§‘ £199 ﬁg@gxhﬁlgﬁ% j(?ﬂ,ﬁﬁégea ed very

Y oy Gl 10 Sd LU 12001y 9L BB ST 46 T M o 1 o g v

1.10 g OfESIhmzr AII(M-+H)"; Hial Fobnd! 0, 8620 Hy448IN, 8269 CL,i10m00es/oyi2. acet ate (16
m ) the steam bath, and the solution is slowy cooled to 0-5 C
overnight. The resul ti ng pale tan crystals are filtered and washed w th

col d ethyl acEXAMPLEHS. hiorabenzil)-Eathyh2-ipdp-0xardvlibydsathigap{Z3over ni ght
to provi gaAridieS-carokdfdideof the title

o O
ST Cl
g
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20 conpound. Physical characteristics are as follows: 'H NVR (300 MHz,

CDCl,) 8 8.24, 7.41, 4.36, 3.83, 3.72, 2.52, 1.39; "C NWR (75 M1z, CDCl,) 8

170.71) 165.53, 149.69) 145.61, 136.96, 132.77,122.18,115.17, 66.85, 60. 83,

57.63) Wo fofszerd2. 70, 14.31. 25 PREPARATI ON 5. PCT/US00/05937

7- Met hyl - 2- (4- nor phol i nonet hyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3-b] pyri di ne-5-carboxylic Acid. CO2H A m xture of ethyl

7- met hyl - 2- {4- nor phol | nonet hyl ) - 4- oxo- 4, 7- di hydr.ot hi enpo[ 2,3 30

b3pyri di ne- 5Catopyidiimidazole (0. 239 8) s adderhiors soButionof dnthib2-1080-490hl1 (2.5 i),

\ﬁa}tt er ﬁ] Qikydrdthiensz]3 Hpgriviet-S:earborslioxdidl Eur(l). Med Cherr. 198 221036)(0(520 30 ni .
e et e . St i b - .1 s extracte

i th oGt PMEE TRSe dREeahon's paff o o P ' . 0 iy X\

00/ 5361 0niRYrs is osied 5% 3md HMWM@&-ZW isrddedpiThereactiids ni xture i s

gool gd tsﬁng@_ﬁltq{ g&thrﬁ@féaéudntnﬁmfb i@pbldectumgw% aohsnohg (ﬂﬁhtﬂ)“,anc;r Pe L' ghz1 .
rown sqlid i ri.ed.in a vacuum gven a . Ol a o affor

o Cogos g reppin piERite Sofit i HreReh il Mol is nPfauiaFR oE Bom . £l Mo i

NVR ( 400néthimol ©23031d B.332 @, (53, thetithaompo0nd assangifi-white3 erystallinewalid¢ 100 MHz,

D~0) 8 174. 069 ciRactdbficOe sdtbflodd. 129. 53, |28.02, 127.41, 111. 20,
64.17, 54.47. %%

(4 Chi or oben P F14 211G R MR MR PMSH- Ak 8,045 872771, 7.41-7.33
0XO0- ¥b,h7[ﬁ53)¥(3091.m;é?(f)NMB(ﬂ]M¥z,iTHA‘)@W@@II&S)QMGEMIG,@4\9,333]1'L NClLi ~3
7- Met - ' £ - & 7l trRi 8 - Wi ne- 51
car boxgl rlsédélglz%ﬂ?a?%bi%?qfl ?%Pr?ogéé?é?’aﬁ%#g %wg}%@m{}% 53;’ 113b6>,y1r5hﬂl e >
1, 1' - car Bdhy148Pi 183440861290, b7é7g5°3§’r’é)ldi 8d P d4 {08 cn ; MS (ESH) mz

N, N- di me473y(M-a)hematl Foufd: &, 4R BO;ANG. 00 N, 682t C1,3F179,6.85.for 3.5 hr. To the
reaction m xture i s added 4-chl orobenzylamne (0.44 m) and the m xture is
heated for about 1.5 hr at 65-70 C. The reaction mxture is diluted with
wat et5 (6.5 mBXAMPLIED b4.cN-(+-Chigsohenzyd)-7-ethy 3«3 -diyduguy-ppmapyey))-Aoxeid4% er ed

col d, wagihpHotMenb[230bpyMaihes-cabBthntige dri ed at 20 about 45 Cin a vacuum
oven over ni ght tg{ af f]grd 1.29 g (85% of the title conpound. Physi cal

characteristics arc as follows: '"H NI\/OR (0300 Mz, CDCl,) a 10.61, 8.59,

7.41, 7.28, 4.61, 3.88, 3. 7sz 2.53./ K y
5N H : "Cl
N

20

To a suspension of N-(4-chlorobenzyl)-7-ethyl-2-iodo-4-0x0-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide (Example No. 12) (0.267 g) in diethylamine (14 mL)
is added copper iodide (0.032 g) and Pd(PPh,),Cl, (0.009 g) followed by addition of

25  propargyl alcohol (39 pL). The reaction is stirred at rt for 18 h. The diethylamine is
removed in vacuo, and the resulting residue is partitioned between H,O (25 mL) and
. CH,C], (25 mL). The organic layer is removed, and the aqueous layer is extracted with
CH,Cl, (3 x 25 mL). The combined organic layers are dried with MgSO,, filtered, and
concentrated in vacuo. The resulting orange solid is purified by column chromatography
30 (CH,Cl,:CH,0H, 98:2). Fractions homogeneous by TLC are combined and concentrated in
vacuo to yield 0.158 g (70%) of the title compound as a yellow, crystalline solid.

Physical characteristics are as follows:

Mp 217-219 °C; 'H NMR (300 MHz, DMSO-d,) § 10.41, 8.79, 7.53, 7.41-7.33,
5.47,4.54, 4.36, 4.29, 1.44; "C NMR (75 MHz, DMSO-d,) 5 172.3, 164.4, 149.7, 145.5,

35 138.9,131.9,131.5, 129.6, 128.8, 128.0, 116.9, 115.6, 96.9, 76.2, 52.4, 50.0, 41.9, 14.2; IR
(drift) 3390, 2478, 2339, 2284, 2040, 1915, 1655, 1591, 1544, 1502, 1300, 1224, 1029,
1015, 795, cm'l; MS (ESI+) m/z 399 (M+H)"; Anal. Found: C, 59.42; H, 4.35; N, 6.88; Cl,
8.85; S, 7.98.
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N- (4- Fl uor obenzyl ) - 7- net hyl - 2- (4- nor phol i nyl net hyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3-b] pyri di ne-S-carboxamide. 0 0Ol | H~I SNFdip A

m xture of ethyl 7-nethyl-2-(4-norpholinylnethyl)-4-oxo-4,7-di hydro 10

t hi eno[ 2WQ-098¥10i di ne- S- car boxyl ate (0.300 g) from PrepaP@IUH/A837 4 and

4f | uor obenzylamne (1.02 nL) is stirred at 175 C for 3 h. The reaction

m xture is allowed to cool for several mnutes and is then diluted with
toluene (15 nL). The resulting off white precipitate is filtered off and
recrystallized fromacetonitrile then ethanol to yield 0.184 g (509 of the

title conpoundEXAMPLENIS.N-(&EYorohenayhriethyr3-(-hydeoxnl baynyl)-dtexetster i sti cs

are as f odihpGiniehd[22 g,;cﬁmcf,.w%xme( 300 MHz) DVSO-ds) 8 10.57, 8. 71,
7.39-7. 34, 7197%{3 1@1; 96) 3.75, 3.59) 2.45. "C NMR (CDCl,) b 173.0,

164.9, 163.6, 160.3, 150. 6 14. 4 .S) 138.1, 134.6, 134.5) 131.6, 129.3,

121.3,415.7,115.5, 115.2, 66 9) 57. 7, 43,0, 42. 5 IR (drift) 2810,
1662) 1597, 1541, 1509, 13 '@1218 149, 1113, 20 820)
804, 797 crri “; M5 (ESI+) mz 416 An cFound: C, 60.57; H, 5.43;

N, 10.02; S, 7.49; F, 4.68. EXAMPLE 46.
(4- Brom)benzyl) 7- et hyl - 2- (4- nmoi phol i nyI nmet hyl ) - 4- oxo

4,7-di hydrot hlmﬁpammhmymmm&mw&emmm.e x®-417um =l Nv 'Br 30

4-B d with
a 181‘;ngu Gus v@@?&&ﬁgé %&ofﬁ&ﬁ@%ﬁ%ﬂ a S(It:)é (}l%ila&é%o@%&‘%ﬁd \che
aqueous | isypddedicopperiodide BH6Wig) snd BdRIh;) 0L, L0. 9110WM¢é’Y(ﬁ6dri§\0n@§ 3organic
layers ar&nzd-wi o( )nhefréabﬁ&xrleﬁmamdnqemamm@&s@l 1&@9%0\521@'

e e

rboxyl ate
anm ne, andh¢ drgame layune remnvsd jand the aqneoﬁ@[ayér i§ extragteld withn@H;AaBtx §hmi).xt ure i s

a ' oWgd ! IndOflbidedor: ﬁﬁ%wma“&mdaﬁu&m‘%ﬂé&éﬁq ﬁdﬁs%ﬂﬁne (10

The result]ng itate Is fjfter
recr yst al IWF‘E nmg‘f"?é cqnge éP 9-olhg W%ﬁnﬁ{zﬁ@%smﬁ%%ound as
ath t e sodlivfin chkridmatogriphy (OH,Cl;: CH,OPD%QI)SBﬁ&ﬁbns hb¥ad£ede0tsINEPBE yshg;al <
character O
10. 60, 8. L}@“‘f}é%%d%*?ﬂ‘szfé‘m%& %%%g,@gméég yg' ‘)éﬁg&s%é&g‘%d MR (CDCl | )
b 173. 0, msthapoltayiel 0.31278 (54%) of the titlo compoungd @s apale yeliow,rystallineoliy. 53, 4,
43.1) 262. 6; | ReHydicaf dharadtetibtick GReds IdidWs: 1542, 1511, 1486,

(el M eersa Ry sPRm GO0yl DSR4, s ACLAE G TRE D00
47. N-(4- &30t iﬁ)érleyB}SOAZWdﬁéx')CM(M@Wﬂ-@ﬁddﬁ?l )644 149.2,
t hi eno[ 2, 3493 nyoiodiImes 3¢ 3! DOEMEE 1279, BH.9115.51 963,531, 59.8] 5214 23 150! Ut i on

of e el preands o A AL T W L0 B o
triet ol arﬂ)i% 799..725 col); HRMS GEID Faund 4 {4.08007 Andl) Fomut: OA\66.700H14.66; ) , aad

dppp (0. 18&79¢1 8‘ﬁlgesr-p§9: coRbetdd 5t d1i . iBofegassed by bubbling N- through the
sol ution for9 5 m nut es. {Car bon monoxi é(e)sll s then bubbl ed t hrmugh t he
solution, and the reaction mxture is heated to 70 C and stirred for 18 h.

The reaction mEXAMPLEsIGIN-(Ehlotoberzgh)7-¢thylk(3rhydesyypropyl)rdecandnat er (25
m.) and 2 gﬂg‘ elne resulting green solid is filtered
of f and tf@%@%ﬁeg%@%&aﬁf ﬁﬂ%qn CHzZCl = (4 x 100 nlL). The conbi ned

organi¥ | ayers are dried with MySO' filtered, and concentrated in vacuo

The resulting orange oil is puwoified ol um chromat ography (CH-Cl =
CH-Ch/ met hanol ) 98/2). The resufn w solid is rocrystalli zed
tom acetonitrile to yield 0.648 g of " t dgitl e compound as an off
white solid.

35
A solution of N-(4-chlorobenzyl)-7-ethyl-2-(3-hydroxy-1-propynyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide (Example No. 14) (0.197 g) in 1/1
CH,Cl,/CH,OH (50 mL) is hydrogenated over 10% Pd/C (59 mg) at 35 psi for 2 h. The
44



25 Physical characteristics are as follows: M 217-219 C'H NVR (3007 ¥HUN 2003
cbcl,) 8 8.72, 7.67, 7.31-7.25, 4.68, 3.86, 3.80; "C NWR (CDCl,)

8165. 8, 162. 3,142.1,136.3, 133.2, 131.7,128.8,128.7,123.7, 66.7, 43.0; IR
(drift) PeorsseS4, 2769, 2760, 1662, 1603, 1569, 1541, 1588puddhit8es71458,

1432, 1274) 1113, 791, ctri'; M5 (ESI-) mz 430 (MH)'. Anal. Found: C,
55.47; H 4.16; 30 N, 9.76; d, 8.29; S, 7.50. EXAI\/PLE48

N-4Ch|orrbenz|7math|-- hol i nyl c onyl|,

4, (7 di hydﬁéﬁWé‘H@S{"ﬁ“ﬁ - fhren 2 Gelite paded rﬂlfo@ %%ﬁossenmedwwu@ SN
CH?469hI Tgsmnnggﬁﬁllmm%m% a%ﬂ@%ﬁfﬁ%%%l utégn?,o{)] "
N-(4-chl o b?%% > nuﬁTF&H é&% fﬁ r@'&ﬁ pyridine
- 5- car boxam I.S added

pot assi umwﬁm@ vewos@mekg)o klélﬂrgﬁééi%‘ye HRRomPORRi S a(‘Ehl!ElmH;d_) The
reacti on m xt UPlysical chbtabtefdicabrea® llowenperature for 1 h. The reaction

. A ¥ i d
(i ltered of 1 abmahLhENYR 0o Mo, Biso 9 ap8a A I 0. 120 & 05005 of
the titl ed56,rbiudd1a3.43 240, 1.80,s044; HC NMRL(7 S MHzcRMSA:E, 15|1§2|3ch64€8r,e as
follows: Wig@8A44434p4d%,196¢ 132'1| MY (1368, Me%, 17091 89.1,%bD, 371, 41.$84.37- 81,

T 2 g Tk T8 G 3055 2938,2563, 9%, s, u i 1531, Dol B, Stord, s

16. 3, 166. 123043092, 88, 708 chR; (MS (HSL) faxhs 401 QAH)] Anél, FamASC, SHIGB H, 1451,

1428, 13035 442 1114, 999, 802, 731 ctri'; M5 (ESI+) mlz 446
( M#l ~+; 53? ﬁ%oungﬁ%ﬂlyggb H 4.52; N 9.4?; d, 7.96; S, 7.23. HRMVS

(FAB) nfz 466.1416 (CuH=~F, N, O, S +H). Anal. Found: C) 56.70: H, 4.83: N,
9.02; S, 6.70; ERAMPLEA7. M W? (2-hydroxycthyl)-2-(3-hydxoxy-l-

G ey DA oY B 0 T

(4- Chllér obenzyl ~4- hydr oxy- 2- (4 m)rphol i nytmet hyl )t hi eno[ 2 3-b] pyri di ne-5car

boxam de (418 ng) fi om Exanpl e No 41 &} pot assi um car bonate (152 ny) are
25 suspended in DMF (10 ni) ﬂ‘r@s added benzyl brom de (130
~L,). The reaction mxture is aI stir afoom tenperature for 18 h.

The resulting suspension is poured i nt vvater ( 10 n.), filtered, and
washed with water (5 nL) foll owed by di ether (5 nmL). The resulting
crude golid is purified by recrystalllzatlon From et hanol to afford 400 ny

799% of the titl wh Ph | char act t

e st o 1'owe TosoBaak S s Rlorpinih 4 RO TR IS, b 1o, o6, 6 oo
7.43-7. 32,pr@y5ﬂ)thm5[4 3-Blp@iline35-birpoxanti€e (Ex@mnplvRo( FEH0ER §) ANRAF(BMLS 172. 0,
158 & ié‘@*?"ﬁfﬁc@ 018 e nd Bfroftoctdfio)to,14 ). “Drekgdoigh isgiedted o 1R, |
1646, 1592nd stired fmih% Theisaction mixtures poncenttpted B Yapuo,jand dhe rgsplting) > 868

806, 7250, reduedspartitidded beiSlety Hyd ¢50508) 4ntiQCH, O, 50 mL)., Twuécﬂﬁ)layeﬁiw (40).

707 1 5 s REHCEIY so iy ol b et et e N ishoc

(4- Chl or otfBiessp andcopcentrpted insYasko A givea mmalhenombefistaptingamatorial. The desired
4- 0x0- 4, 7-plodugtisredipitedut ofthe pfieoiusiayed ab a €arsblk ATHick@aterial iOrelrystillizedN C! ~F

from methanol to yield 0.100 g (36%) of the title compound as a tan, crystalline solid.
30 Physical characteristics are as follows:
Mp 231-234 °C (dec); '"H NMR (300 MHz, DMSO0-d,) 5 10.43, 8.70, 7.56, 7.42-
7.33, 5.46, 5.16, 4.55, 4.36, 4.31, 3.82; >C NMR (75 MHz, DMSO-d,) § 174.4, 167.0,
152.9, 149.0, 114.3, 134.2, 133.8, 132.0, 131.2, 130.1, 119.1, 117.3, 99.1, 78.5, 62.1, 52.3,
44.2; IR (drift) 3381, 3228, 2395, 2218, 1905, 1646, 1591, 1555, 1505, 1341,\1079, 1026,
35 848, 800, 602 cm *'; HRMS (EI) found 416.0596; Anal. Found: C, 56.62; H, 3.99; N, 6.52;
Cl, 8.35; S, 7.52.
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(4- Chi orobenzyl ) - 4- hydr oxy- 2- (4- mor phoi i nyl met hyl ) t hi eno[ 2, 3- bj pyri di ne- 51

o carboxam de (418 ng) from Exanpl e No. 41 and potassium carbonate ( 152

ng) are suspended in DMF (10 nL) and to the mixture is a

3-f 1 uor oWRYAIWi-de (135 pL). The reaction mxture is gﬁ&ﬁ@ﬂ“ﬁ’y stir at
roomtenperature for 18 h. The resulting suspension is poured into water (
10 nL), filtered, and washed with v-~rater (5 nm) followed by diethyl ether

(5 m). Ther u I n from 15
et hanol to af %W% ? ﬁ%&%@ﬁw %‘%Zﬂﬂgﬁﬁ E‘%qsol id.
Physi cal nmmd}épx%ﬁﬂghysr@nw[%&bﬂmmﬁpc (300 Mz,
DMSO-ds) 8 10.55, 8.93) 7.48-7.12, 5.60, 4.55, 369 358 2. 39; CNI\/R(75
MHz) DMVBO dQ 8172.1) 164.2,162.2 (d, J= 245 Hz), 149.6,14S.1, 138. 4,
13701314 131.1, 129.2, 12831236108 11S.5, 115.3, 20 11481147
114.5)°66.1, 58.2, 56.5, 52. 41. 4; | dr i f 1649, 1593,1543, 1502,

1492, 1453, 1327, 1299, 126 /TR 1Y, ?‘,Ll 1112, 808) 788 cni'; M5
(ESI +) mz 526 (100, (I\/Hr~‘)) 527 (3Gy"N528 (409 . ¢Anal. Found
(Cz,H=sCIFN,O-S): C, 61.42; H, 4.81; NN7.95 d, 6.70; S, 6.09. 25 EXAMPLE
51. N (4-Chl orobenzyl)-2-(4-norpholinyl WI) 4 oxo-7-(3

phenyl propyl ) -4, 7- di hydr ot hi eno[ 2, 3- b] ﬂ))N di ne- 5- car boxam de. 30

N (4. qal or obenzyl } - 4- hydr oxy- 2- (4- mor phol i nyl met hyl ) t hi eno[ 2, 3- bj pyri di ne-5

car boxam de (418 ng gagl from Exanpl e No. 41 and potassi um car bonat e (152 ny)
are suspended iTAappEation Qﬂv-(ﬂ:shl%fﬁmwﬂ%’dmxxﬂdﬁeh){d@’%{dded

1- br omo- 3pRdishylhtRicAsTa3eb lpyridiné- siéaxmaamldthaxwasuws) (01300) ¢n DMP4 mMEed to

t t 7.2 t t

oLt LR RIS o B e VB oSG, 1,
dri ed (Na%@rgacmsbe’ﬁwnﬁﬂéﬂedsﬁcﬂ'ﬁéhrmsﬂldtﬁongl (blblcboﬁéiGlea‘v addedand i ed by
et hanol ¢ xsiepouby s sl AELOHP3 3, B BOEiGN 310 ¢ ST preme 1L e b Plamiac
Physi cal Swgwﬁanaﬁ?%ogﬂl @ R0, g el ingfod gbion s aticed ot SRRl
DVBO- d 6) & W OTHE keaction frixtifre ddadded ©,H,0 4d thoh cBficenfraf®d in GacES) The fekultifig 45)
2.17; " 138. 6,
1376, 131, %&f%@“%%ﬁﬁ%%@%@%%%% B fstom 00 o
55.9, 52. gesulngyellew solid is dissolvadin methanelic HGlkand conergiratsd in vacyos Thesal 1301,
1221, #117s febhdiallE66twisdBom ol oM VIIRO Q0% o the MBe ¢EGibdunddsa a6 ( 100,
(MrH) ")) i;;g ‘gg@d 538 (40). Anal. Found (CzgH30CIN, O S): C, 64.74; H,
5.66; N, 8 6.54; S) 10 5.93. EXAVPLE 52.

N- (4 Chl or obenRysical charagtesisiessirs #fol@¥siy | ) - 4- oxo- 7(t et r ahydr o- 2- f ur anyhnet h

>éll) 4, 7- di hydr op2ERR14 T @ed)] BYNMH (360 ML DMSOMW, 18 10.64; 10.35, 8801858 ~ ~ H N

N- (4- Chl or 6854291 53% 47035 035 390RSAhl-P AT 18T A YMR €7 dYBZsPMSR; 1 i di ne- 5
20 car Boxaa §Ié77(5l,1194#g)50t3r,dﬁ6Exlé&qSl BN, 1346, 1296, 128.8s27Onl¢aPbbidk. e ( 152
ng) are suppendadsi.n, JONd;48.5147.17k2.0 4R, 8 TR Gy 9295 €328, Ask9eshsa 2342,

ooy ol H#gn 8 {;%zﬁdls@a%?aﬁa%éez?@a@?féi?# R AR B0 10 0
reacti on nfMHQ;rBRMS (Fod) dolind 472 1 4F0; &nalf Péundt £, 535 139;35,t5:32; N5 8.08 Ch 1E7®AC (3 X
25 nL). Thg gyganic layer is dried (Na~S04) and concentrated. The resulting

25 crude solid is purified by recrystallization fromethanol to afford 1 S
ng (3%% of the title conmpound as a white solid. Physical characteristics

?r 42-7 ggl | NS XAMELIE 1952 3 If1 lbiob a0l ihiaolcatbon) g? th%dgoﬁgl 07 "
2.10-1. 92, H’%Bg"@l*‘ég J‘&'“%"gzi%?!“df&sﬁ&ﬂ%"% z 502 (100) (Ml ~~ 503
(30), 504 (40). Anal. Found (C25HZSCIN, O, S): C, 59.46; H, 5.73: N, 8.19. 72
| ~i: C-~J WD 00!536l 0

o o
35 Ho\_—-(/fj)L ﬁ/\@
SN Cl

Ceo
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PGT/ US00/ 05937 EXAMPLE 53. 17 JUN 200
N- (4- Chl or obenzyl ) - 2- (4- nor phol i nyl met hyl )-4-oxo-7-[2-( 1
pyrrolidinyl)ethyl]-4,7-di hydrothieno[ 2, 3-b] pyri di ne-5- car boxam de.

1, 4- D et hywgg@ddkear boxyl ate (205 ~L) is added to a sol uti eprEeonse37

N—(4 chl orobenzyl) 10

4- hydr oxy- 2- (4- nmor phol i nyl net hyl ) t hi eno[ 2, 3- b] pyri di ne-5-car boxam de (418
ng) from Exanple No. 41, triphcnyl phospine (341 ng), and

1- (2- hydroxyet hyl ~yrndidine (292 pL,) in THF ( 10 nmL). The reaction m xtwe
is stirred at roomtenperature for 20 h and then poured into 0.5 N aqueous

NaCH solution (25 nL). The mxture ig extracted with EtOAc (3 x 25 nml). The
organic |ayer i §°GF?IB%P“(9@’ @C?h}“‘éh?ﬂz)ebﬁ‘@%#f’?‘&t’-E(a'hywyﬂrm})bduct is 15

Pulr: fied B)ﬂuﬁﬁd[u%]p@ﬁﬂﬂ%tc@@bwﬁﬂe (&hﬁdmtsbweomo gT)Gﬂ/Dl\Z[F B0mhl) 1sﬁﬂﬂc?i t ﬁO/ 1)
ol owe C at | fr e
title c gﬁfﬁg’ gioyﬁg%b\ﬁ“ E%Ean@m [o arr ac er| s%?%lggééig%@sn ol | ows:
Mp 178- 180 smreHONm(e@eddmnal @ngqumgmeww@lmd@mdzhe/mow 53, 20
l6s1, 1292513%5’%%;5%&“?%3“@ e o o ealah Yoy and e 51
806, 800 crﬁ"“? dz#??'i’e‘g’féo(%éﬁfm(“ﬂfiwﬁ‘ﬁ é“%é@a Wﬁ E‘l’

Found (CZSIapidtﬂeRiIVd),hS)mc 8Cl1 aad the reslting pdipitale islfilterad. This m@eddis S, 6. 25 25

EXAMPLE 554. reé}'ys(zéniéh B ARk G A hethaof - 2,&@& 1088 LM YAAPS K tindedhidudd 4sd tan
pyri di nyl met hyl) 7-di hydr ot hi eno pyridi ne-5-carboxam de. <~ 0 0 ~N
H N C 30 iR | 4- D| et hyl azodi car boxyl ate (205 ~L,) is added to a solution

of N (4-chlor obé’hysyda) characteristics are as follows
hyd 2- hyl
4- hydr oxy- (4 Oij' “&W&E MLz ?g’lﬁy@% f368551§§ﬁ tk%a‘?'ld?'e (418

f Ex h ol h |
o LG B 43,4)56, 4% MR 1S MHSDMSCrA) 5193 cthts, 168am o 2

t enper atsur e1500; 14%3, nsmdswsemluhezg 6510819}, 127.8,U3PON51 8, 97, 76. 1595600 he
crude produgly! & @ik img 0y, 2245 2424 A7h6 4858 4381 138} efé@?”ﬁhﬁ,gﬁﬁf 09 S

129 of the
(()015/%610 H@?N@@M%g@? mﬁiwmm& a@mtb’b‘ﬁlc@'ﬁ&h&%,s@&ﬂﬂ)dﬁé’, (26)10

214-215 C; 431 (DR90I6), MﬂZ(M ﬁ)udv 189, 51411 69(23)8445@4),&1@&8 (FAB)3)

)
TSI S e s A

?16 cni20; M5 (ESI+) for n12 509 (100 (IVH ~~, 510 (30), 511 (40) " Anal .
Found (C=6I| SCIgX%AMP . 6. 26.

EXAMPLE 55. ’{éAf Chlg i??&t? ot hoI | nyI mef hylxgb Z0Xx0- /- (4
pyri di nyl ne otpienol. 13%3@?@/'}? pyri di ne- 5- car boxani de. io 15

1, 4-Di et hyl azodi car boxyl at e (205 ~L, ) is added to a sol ution of

N- (4-chl orobenzyl) o o
4- hydnxys 2- (4- noi phol i nyl met hyI ) 2R f di ne-5-car boxam de (418
ng) from Exampl e . 41) triphenyl p ' H34 ) and 4-pyridyl net hanol

(Z73 ng) in THF (I O ). The reaction xture is stirred at room
tenmperature for 20 h and then poured into 0.5 20 N aqueous NaCH sol ution
(25 m). The mixture is axttacted with EtOAc (3 x 25 nL). The organic |ayer
is dried (Na, 8O ) aad concentrated. The crude product is purified by colum

chr omat ogr aphy (4&splition Q#:é‘{'(faﬁ!?é?f?b%1k7'°20ﬂ-¥)(4ﬁwﬁ%médblﬂyﬂwk‘irﬂ%t ailization
from et banok 7tdﬂ1ﬂfd‘dﬁéd$[ﬂ,@-3]ﬁﬁd(n3-’5~@a:&kathi& kdnhifle SlOID: ocisag)ﬁmhl te solid.

Physi cal f ol dec NMR (300
MHz, DVBO dml*@g @’g(&gmggbs hgdrpgene lfgé?é‘%‘ @/ 5@@9{? "7g]) %é g“})z‘h '@6‘ 3. 68,
3.54, 2.39: reaptiqndnixture is fijered m:zpamteﬂmmltsqﬁmms coficbnBted BABALR28)
1299, 1117, 14fhd re} §§g6pa1 | ~~)
510 (30), g% g éﬁ%ﬁ%ﬁ%g /né 509 M‘bﬂ c B %)@‘ﬁ)c‘.]“@%ﬁa? Found
for C=61i ucPi2 % TG aregompineg and epncentratad inyacyp tayieldy 74
35 0.209g (81%) of the title compound as a white solid.
Physical characteristics are as follows:
Mp 136-139 °C; 'H NMR (300 MHz, DMSO-d,) 3 10.60, 8.72, 7.41-7.33, 7.20,
4.55,4.42,4.31,3.44,2.88, 1.69, 1.49, 1.44; “C NMR (75 MHz, DMSO-d,) § 172.3,
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~~,~; ~~ ~~ .,~air WD 00/53610 _ What is claimed is: 1. A conpounHZofi¥ 2003

forrulal: R OOR sl I r~I ~Il NHRRZ 1 or a pharnmaceutically

acceptabl e salt thereof wherein,R isto(a)d)Br~C N (d)NO=, or(e)F; 1sRz

i s(a)H, (‘g ngsg; NR R, (d) SGsR9, or20(e) OR9; R

i s(a)H)( M M c)aryl, 25(d)S(O ", R6, (e) (C~)R6, (fj (C~) ORETBIPIHB7 (h) het |

wherein said het is bound via a carbon

atom 30(i)OR ) (j)Chet, (K)NR R (1) SR, (n) Shet, 3s(n) NHCOR ~, (0) NHSO=R ~, or

PCTIUSOOIH4s 6514415 1401355 ﬂszgilggs,a:ﬁ@.ﬂeg 128 £GB0SONY 0F03/52) C . al Iyl
ich ma a S I one or

nor e sub%ltgsagéé%ﬁdiﬂgﬂgigzﬁna@ 5?!%(332%%&8'%%}/ l%bégb' ﬁh&’gﬁé{’

(C~) C, . ~h30%; 1281, 0925052801, R25,i74 0 8m( ') MSI(ESIL) fohmizo17(M-HY, Anah/Hoyhd: or R i's

(a) H 1cosd 2y B8ls9: N(€Y3:€1. 8.36My hg30r (d) R together with R forma
car bocycF’lc or’q’let,’eit er o \A’/nlg?ﬁch may be optionally substituted by NR R)
by C,37allcyl which nmay be optionally substituted by OR', or by het,

\A\her e\iAE sai d EEAMBL]D0ll.nN{@cﬂmmmph(hhmxyb&yﬂi&-&hjm?ﬁﬁﬂﬁm ~~~| (k bl)
et, er gl | ' - V] atom (c) aryl, C.,a
whi ch m§%§7§?yﬁd§ﬁ#@d[§%i@?&ﬁhg&%{%ﬁ%@%§@%pt I onal I(y)sub)s/t [ tl(Jt )ed by 20 )c/)ne

or nore substituents selected froma group consisting of NRR R', SO, R9,
and OCZ~al lryl which may be daurther Quiistituted by het, OR, or NR R, or

(e) C~"cycloallcyl which may I. Emr ated and optionally
substiPtuted by one or nore substit s Sel froma group consisting of

R', NRR, 25 SO',R9) and C, ., al kyl rdptionally substituted by R') NR R, or
SO-,R; Rbis (a) C-.,~Yh (b) NRR g,(c) aryl, or 30 (d) het, wherein said
het is bound via a carbon atom R and R are independently (a) H, (b) aryh
(c) C .,allryl which may be partially unsaturated and is optionally

o NRR R bl G TP ori sy ‘W&ﬁﬁiﬁﬁf‘w"’fp@f&%ﬁ@”? ner with
The Pt r BoehIRBORci e ExERR el O3 eb I RMF GFL) s aaiet )
K,CO, (0.363 g) and 2-bromoethanol (0.19 mL). The reaction is heated to 100 °C and

stirred for 18 h. An additional 0.19 mL of 2-bromoethanol is added and stirring is
continued for 18 h. An additional 0.19 mL of 2-bromoethanol and 0.363 g of K,CO, is
added. After 5 h, 35 mg of NaH (60% oil dispersion) is added. The reaction is stirred for 1

20  h. The reaction mixture is cooled to rt and concentrated in vacuo. The residueis
suspended in CH,Cl, and H,0. The resuiting off-white precipitate is filtered off and
purified via column chromatography (CH,Cl,:CH,0H; 98:2, 95:5). Fractions
homogeneous by TLC are combined and concentrated in vacuo to yield 0.145 g (39%) of
the title compound as a white solid.

25 Physical characteristics are as follows:

Mp 174-178 °C; 'H NMR (300 MHz, DMSO-d,) § 10.62, 8.63, 7.41-7.33, 7.19,
5.14,4.58-4.53, 4.29, 3.81, 3.47, 2.90, 1.79; *C NMR (75 MHz, DMSO-d,) 5 172.4, 164.9,
149.2,145.5, 140.2, 139.1, 132.0, 131.9, 129.6, 128.8, 119.9, 114.4, 60.0, 59.4, 58.7, 41.9,
34.3,26.4; IR (drift) 3282, 3265, 2480, 1657, 1648, 1599, 1550, 1524, 1493, 1304, 1220,

30 1090, 1057, 1014, 798 cm *'; MS (ESI-) for m/z 419 (M-H)'; Anal. Found: C, 56.84; H,
5.01; N, 6.53; Cl, 8.33; §, 7.47.

EXAMPLE 22. N-(4-chlorobenzyl)-7-{2-(diethylamino)ethyl]-2-(3-

hydroxypropyl)-4-oxo-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide hydrochloride
35
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WO 00153610 _ R9 is 5 10 15 20 PCT/US00/ 05937 (a) aryl, (b) het, (c) 12 46t 703
C,.~cycloal kyl, or (d) C,.,alkyl which may be partially unsaturated and is
optional Iy substituted by one or nore substituents selected froma group
consisti g afsstid R, R, SH CONR R, and halo; R is(a)p&r/Bsdoesdsr_. al kyl
optionall'y substituted by OH R'

Is(a)OR )(b)Ohet, (c)Caryl, (d)CO-R ) (e)het, (fjaryl, or(8)CN, R ~

i s(a) H, he>~(c) aryI )(d)C, . ~cyci oal kyl, or(e)C,.,alkyl optionally substituted
by NNRB or R'; z5 R is (a)#)(0R-4)%. % (b) .

M+, (c) an amino acid, (d) C(~)a
substituted by NR Re, aryl, het,
C,.~Yh 35 each i is independently 2, each n is independently 1, 2,
3) 4 or 5 each mis independently Q or 2; and Mis sodium potassium
or lithium 77 ~ L ~~~'~ ~i~~ WO[00] 5‘361b PCT/ US00/ 05937 wherein any aryl

t N t ut f th
i SR R
a [ )
hety and (356 a@@ﬁb%ﬂwda tﬁmidb 623081 Thelteattionlis h one or

Eﬁéﬁyf“bsc%s'a%e%enéﬁ C ol a0 éﬁ #859‘2 ﬁé‘ﬂ? B8 085 Bif & naybe
furt hao summmmamwmmm@hymmmﬁme AR The re@stion iasGrreit 80 °C for The
conpound 8& Fﬂ:@i‘ tion‘é’fﬁﬁ{?wbﬁc'gncén&atgd mTQacﬁH aﬁfthcg:?ulafgi@ﬁue R0l claim

1 wherein oun any one rern R~ is

H 5. Theb ﬁﬂb@ﬂ&b@a{#ﬁ A H an@Sclln&b Ene[Aqyeans dAVeR is extracted wi bitd) SozRo,
or OR9. 1% 26 mijh@he oombidedlorghnic lagersafe drled withMgS0,) Hitdnéd aﬂcioﬁ&n&aeﬁn al kyl

7, o e A 3t o R e 0
Qar yl 15 cO%2, 9 Fg@aomhormenwhaa%mm oAEmbined gad coneentiatadiin vaco s t ¢ ut ed
by het) OﬁelldkﬂjiellUR' dRe. Txﬁ@mztenahedxﬁag}w i shebndlic #Chahd ek eericenthifed xg | IRS and
sRﬁblstsl t ut é’gwﬁyl.rgngg{(# Wféy%? &%%ﬂﬁfﬁ&ﬂ?@ﬁ%ﬂﬁﬂg 8%“?%?%?7 V\%er ein
R is C (Igﬂ"/k)yqf the title compound as an off-whxtc crystalline solid.
Physical characteristics are as follows:
20 Mp 111-114 °C; 'H NMR (3(50 MHz, DMSO-d,) 8 10.93, 10.53, 8.82, 7.42-7.33,
7.21, 4.76, 4.56, 3.55, 3.42, 3.22,2.92, 1.83, 1.28; "C NMR (75 MHz, DMSO-d,) § 172.5,
164.6, 149.0, 145.5, 140.6, 139.1, 132.1, 131.9, 129.6, 128.8, 120.2, 115.4, 60.0, 50.7,
48.7, 47.2, 41.9, 34.4, 26.5, 8.9; IR (drift) 2350, 2350, 2338, 2329, 2250, 1941, 1656, 1596,
1537, 1507, 1489, 1459, 1451, 1011, 799 cm™; MS (FAB) m/z 476 (MH"); HRMS (FAB)
25  found 476.1792; Anal. Found: C, 55.44; H, 6.27; N, 8.01; Cl, 13.90; S, 6.24 (corrected for
6.35% H,0).

~)C, _, al kyl optlonally
R'); R' is (a) H or (b)

or 4;

EXAMPLE 23. N-(4-chlorobenzyl)-2-iodo-7-methyl-4-0x0-4,7-dihydrothieno{2,3-
blpyridine-5-carboxamide
30

0 O
SN cl

35

To a solution of N-(4-chlorobenzyi)-4-hydroxy-2-iodothieno{2,3-b]pyridine-5-
carboxamide (Example No. 2) (2.00 g) in DMF (14 mL) are added K,CO, (1.76 g) and
49



2s 9. The conpound of claim1l wherein R~ is nethyl) ethyl) prmpyl, 12 JUN 20
| sopropyl, butyl, tertbutyl, carboxynethyl, (C, ., al koxy)carbonyl nethyl,

2- hydr oxyet hyl , 2-(2-nmet hoxyet hoxy) ethyl,

3-(2-tet{¥ hoﬁr% ogyr anyl oxy) propyl, 2-norpholinoethyl, 2-(diet hall am no) et hyl,

2 (dinmet % & )ethyl, 2-piperidinoethyl, 3-piperi di nop?

2-{l -nmet hyl pyrrolidin-230 yl)ethyl, 2-(diisopropylam no)et hyI
2-pyrrolidin-1-ylethyl, 3-(dinethylam no~ropyl, benzyl, 3-fl uorobenzyi

3- pheny| R %ﬂ\ang Mmpyﬁm@mmwﬁww 90 & Rsfilrbd FRIR e reac
3pyr|dyh or vin

VD 00/ 536 0105937 10.
The conp GRS fs coReenraTed fryary ijlﬁzesp@nmsrﬂyﬁ is ned 8&@.&%%?1
2- hydnxy ahbydnd CH,Otj (200 "Theapedony layers e:araé:ti-d mthf(;iﬂim B mOh;tL) 'I[hh The

d I
Syano, o ﬁbbﬁ‘ffﬁ"ﬁﬁw R afl ‘“Elﬁgsbﬁ.ﬂ%*ﬁi(a%g@@ b aopt Anai 1y
subst i ¥ utresnling offrwhi FSQhﬁlrlé“SﬁYﬁélﬂlﬂ thgwol teldr lo(Rog (2% cqﬁthe , SR,

NR Ra, haéoql olntd 49 dm, off-wrhite/dotidand SO, sR9. to 12. The compound of claim 1

wherein artially unsaturated and optionally
substltut ed bfggﬂ‘éﬁ&%?rg“g%%ﬁf?ﬁ%vﬁ{)s of the group R', OR') SR, SR',

NR R) hal o) ((Mp 236-237 %S| 'H NaviR (300 MHe, DMSO-dhé 10.4558:6% . i 741433, 1 wher ei n
R is C 4354 'M@S’Nﬁ& M§O- ) 5Y 71,101 64755 25418 a1t4<3(§ 0'15332‘”35t i tuted

(&ych ””rez’ﬁﬁdﬁé@ﬁd"é b P g oo, g™ °

C, _,all [) y151\4h149|2 hﬂﬁ 1361p1340; 1305,124R,5A72) 10B,T798 eeh 1; MS BESTH) f]UIWZMW oge ](c)r

nDre subs n y 15, The conpound o

claim1 mﬁ%r%fn h%%?ﬂ#gg§56gIﬁ?%{%@%{%ﬂ%%ﬁ%ﬁ%

3- et hoxy- 1- propynyl, 4- hydr oxy- 1- butynyl, 3- hydroxypropyl cyano,

g ?3dl ( rrEt hoxyEXAMPIE 23.- N—-(hmlxwaoﬁenzyt).mggym@u Px]»lrolpyny1)-7-r;1ethyx)-4-cixo- 5
r (ror phol 1 noacet oxy propyny

3-(2- gﬁl gyéﬁﬁﬁﬁﬁ?%%ﬂgéﬁﬁnggv pFEBVW or thionor pholi nonet hyl,

N[ 2- (4- hydnxyphenyl ) - 2- hydr oxyet hyl ) N—(nethyl)aninonethyl,

nmor phol i nocar bonyl ) 3-[3-(nDrphoIinonE hwl ) benzoyl oxy] - 1- propynyl . 16. The

conmpound of claim 1 wherein s | myﬁfﬁy-l-propynyl 4- hydnmxy-1 30

but ynyl , 3-hydnxypropyl, noi pholino | B

N—[2-(4-hydroxypheny|)-2-hydroxyethy|]Mb+(nethyl)an1nonethyl or

4- hydroxybutyl . 17. The conpound of claiml1l wherein R is

3- hydnxy- 1- propynyl, norphol i nonet hyl ,

N[ 2-(4- hydnxthenyI) 2- hydroxyethgl] (nethyl)an1nonethy| or

3- hydr oxypr opy Oammiorto 2004053 eneshy -4eoxp-4,381yesB37 18. The
? 2 rrpcﬁ:md tHfieno[208 ﬂhbfa'bcarlibxarﬁﬁk (Bxample No. 23) (1.632 g) in diethylamine (402131L)

oro
N- (4- Chl 0?3@@%429 -ﬂé‘%d?i*%fxl'ﬁ SRFEPRAEL 100 PR AAGof ) - e 5
(3) N2¥a4a- mpetrgb m&hﬁb«g&am&mhbmfmyu@lmnmmmoﬁz 3-b]

removed in vacuo and the resulting brown solid is purified via column chromatography
(CH,C1,:CH,OH; 98:2). Fractions homogeneous by TLC are combined and concentrated in
vacuo to yield an orange solid which is recrystallized from ethanol to yield 1.06 g (77%) of
the title compound as a yellow solid.
30 Physical characteristics are as follows:
Mp 206-208 °C; 'H NMR (300 MHz, DMSO-d,) 5 10.42, 8.76, 7.57, 7.41-7.33,
5.47,4.55, 4.37,3.95; *C NMR (75 MHz, DMSO-d,) 5 172.2, 164.4, 151.0, 146.8, 138.9,
131.9, 130.9, 129.6, 128.8, 128.0, 116.9, 115.2, 96.8, 76.2, 50.0, 43.6, 41.9; IR (drift) 3378,
3222, 3058, 1651, 1593, 1550, 1544, 1509, 1410, 1349, 1305, 1243, 1026, 799, 714 cm *;
35 MS (FAB) m/z 387 (MH"); HRMS (FAB) found 387.0558; Anal. Found: C, 58.79; H, 3.99;
N, 7.28; Cl, 9.26; S, 7.98 (corrected for 1.53% H,0).
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pyri di ne- 5- car boxani de; (4) 2-Bromo- N 12 Jty g
(4-chl or obenzyl } - 4- hydr oxyt hi eno[ 2, 3- b] pyri di ne- 5- car boxam de; (5) ‘
N- (4- Chl or obenzyl ) - 4- hydr oxy- 2- ( 3- hydr oxy- 1- propynyl ) t hi eno[ 2, 3- b]

pyri di ne-weooasisoxam de;, to (~ PCT/US00/05937

N-(4- Chl or obenzyl ) - 4- hydr oxy- 2- ( 3- net hoxy- 1- propynyl } t hi eno[ 2, 3- b]

pyri di ne-5-carboxam de; (7) N

4- Chl or obenzyl ~4- hydr ox dr ox but ynyl )t hi eno[ 2, ridine
(4 Sh or ob do) EXAMKLE 2 5 N i sensy ) 2-G-Dyarbyprapy b-T-msetiayl Aokod .
(4- Chl orobﬁmﬁﬁe&[my.(g]@ﬁamas(c&-bbyﬁﬁwypropyl )thieno[ 2, 3-b] pyridine-5 15

car boxam de;

N-{ 4- Chlorobenzyl) 2- cyano- 4- hydroxytngpo[Z 3-b] pyri di ne-5-car boxam de;
(10)

Di nethwl2-[3-(5-{[(4-chloroben??\;é?{%}f%&r-@ﬁ]I}-4-hydroxyth|eno[2 3-b]
PYn~-2-Yl)-2-ProPYnYl | mal onate; (1

2- Bronp- N- (4- chl or obenzyl } - 7- et hyl - 4- ¥xo0- 4, 7- di hydr ot hi eno[ 2, 3-b] 20
pyri di ne- 5- car boxani de; (12) N

(4- Chlonbenzyl) ~7-et hyl - 4- oxo-4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne-5

car boxam de; %

N- (4- Chl or obcn Lﬁé“myn 0{ W““’E“ robgnzy Z' og-hyé?m?( Vel R’°8¥“ l ?'é?lcélfyéng pyr| di ne

5- car bk arflikpsiro nq 3,33b]pyridine-5-carboxamid e(Example No 24) (0 520 g)in 1/

SF g 4O|Chlt grm ha bhe(o r is gragaﬂéa@xmv/pwmmssgﬁawscpsﬂfo?zn The
i hydrot hi en R | carbox

(4-Cnlor obeﬁg\% %é‘mi‘ﬂ?: “ﬁl%l%q@y aﬂ'ﬁﬂ? %ﬁm lsog?gcifm?'wd 11 vacuo.

di hydr ot hi Bxespsa IIBISWC Qi paiid ofjann ¢hromagography (CH,C1,:CH,0H;

g 4- " Cg' 0 nbeggzy)I Pragngdshﬁéfm) en(c@as5| W@S&D Mﬁxhecﬂaﬁ%n&n&aﬁﬁ in vacuo to yield a
i r i car oxa
N (4o Pt orit ey S84 ¥l S2qtL bt sF pirialy psyeed prodpet), Thiy -
di hydnt hi emetegalds dissolved if mma(aeomb and hydroggoated oyer 10% PA/C (0.5 gt 58610
PCTI USO0 12%9 1t Bhe reaction mixture is a Celite pad, and the filtrate is

: ot

N g i k30 st b ol 551 *

2- [ 5-{[ (4- @21 bg (10eE) oy the desired produd anyl ¢F-vhitd-sblydir oxy- 1- pr opynyl ) - 4

oxot hi gpio 2, 3- b1 dhactériktiesdrd A%6hdvs: 2C1 0

Mp 197-198 °C; '"H NMR (300 MHz, DMSO-d,) § 10.61, 8.69, 7.41-7.33, 7.21,
4.58-4.53, 3.95, 3.47, 2.91, 1.80; *C NMR (75 MHz, DMSO-d,) § 172.2, 164.9, 149.8,
145.5, 140.6, 139.1, 131.8, 131.5, 129.6, 128.8, 120.0, 114.7, 60.0, 43.4, 41.9, 34.4, 26.5;
IR (drift) 3052, 1921, 1653, 1596, 1557, 1512, 1489, 1429, 1305, 1242, 1091, 1032, 801,
25 727,712 cm-'; HRMS (FAB) found 391.0904; Anal. Found: C, 57.42; H, 4.78; N, 7.03; Cl,

8.78; S, 8.13.

EXAMPLE 25. N~+(4-Chlorobenzyl)-2-iodo-7-isopropyl-4-oxo-4,7-
dihydrothieno(2,3-b]pyridine-5-carboxamide
30

0O O
A

To a solution of N-(4-chlorobenzyl)-4-hydroxy-2-iodothieno{2,3-b]pyridine-5-
carboxamide (Example No. 2) (2.00 g) in DMF (14 mL) are added K,CO, (1.76 g) and 2-
bromopropane (1.19 mL). The reaction is heated to 90 °C and stirred for 18 h. The
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(20) N-(4-Chl onbenzyl)-7-ethyl-2-(4-hydroxybutyl)-4-oxo0-4,7 17 Jus 3
di hydr ot hi eno[ 2, 3-b] pyri di ne-5- car boxam de; (21) o
N- (4- Chl onbenzyl ) - 7- ( 2- hydr oxyet hyl ) - 2- ( 3- hydnxypr opyl ) - 4- oxo- 4, 7

di hydr ot , 3-b] pyri di ne-5-carboxam de; (Z2)

N- ( 4- oMo 6 e[r‘éw )~ 7-1 2- (di et hyl ani no) et hyl ] - 2- ( 3- hydr Xy prBY ) = 4" ox0 to

4, ?-di hydrot hi eno[ 2, 3- b] pyri di ne-5-carboxam de; (23) N

(4- Chl or obenzyl) - 2- i odo- 7- met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3-b]

pyr i di nerefetivamtixtemis dencefiatéd in vacuo. The resuiting residue is partitioned between H,0

S oo ORI Bl POk SESBUMe LBE0 CRIS, 6o
N- ( 4- Chl T }or@ne% VREiRS 251 BWMSSpmﬁltm@é cnesntrated in vacuo.

di hydr ot Therallttngdydibmysolid is ik eaatatmmn cleom4tagniphy (CH,CL,

N e e ﬁgy%@ 1P B o L SRhod SN B 50835
pyri df ne= & d

N- (4- Chl wacub trwigid - )@upwshl}d;l ﬂ‘msynmc@ﬂwmt)tmzed foup etheyol thengreshanolto2o
di hydr ot bieRdes. b‘l@ﬂﬁﬂ'tﬂ@'cémﬁ&hﬂ%%ﬁbﬁﬂm{e%gﬁd

N- ( 4- Chl b | -4- -4,7

di gydrot glrgneoﬂyg *"’B%Wé %3&3%&%m dI sopropy oxe

4-{[3-(5- _{[(4M@|1nm1abec;zmm@@pcmlb,cmmsp@53101%,84650515447.4?1_-7.33, _

50y 96 O BisANAG 1 JDRONIR! (7 Rk, DMSOUIEVIIIL 1844, 5960040 51308, A0 25

3- { 5- { [ ( A3%:5 131 k3% 71 1288 WS 4P BorSP3 42 21 Ay IR (4riB) 2975, 1905 6fled 3 7eno[ 2, 3- b

]|02/5r3 i ?i[?-l%ull)9221483m436(|133?8 ﬂétmnep@thuwﬁ,qemﬂm cﬁS‘l%S (rf"séﬂ t:[othlz (2.3-b
| rotni eno

] pyridin- E?W?ﬁg prop?k@*a gplgngﬁgﬁ?/ tlil Sﬁtgu anoé?gé’%ﬁ Y

3-(5-{[(4-Chl orobenzyl ) am no] carbonyl} 7-et hyl - 4. oxo- 4, 7 30
di hydgot hi enoERAMPLRYX7. N-(-Ehiptaberzyl)- FSByBARY iisitdpPrl-B¥d-) benzoat

Py Eyreeyt 1
e; (33) en am npl car bonyl? 4- hydr axyth| enol [ 2,3
b] pyri di %3@&?%%&%2;{]@03’%‘?‘“ 5% “2}’ %]L ar~i; ~r WD 00153610
PGT/ US00/ 05937 (34)
N- (4- Chl or obenzyl ) - 4- hydr oxy- 2- ( hydr ox t hyl ) t hi eno[ 2, 3- b] pyri di ne- 5car box
am de; (35) N-(4-chlonbenzyH.- 2- y 7- met hyl - 4- oxo-4, 7
di hydnt hi enol [ 2, 3-bj pyri di ne-5- dé!
N- (4-ghl or obenzyl ) - 7- met hyl - 2- (4 m)l pwl nyl net hyI) 4- 0x0-4, ?
di hydr ot hi enol [ 2, 3-b] pyri di ne-5- car boxam de;

To a suspension of N-(4-chlorobenzyl)-2-iodo-7-isopropyl-4-oxo0-4,7-dihydro-
thienof2,3-b]pyridine-5-carboxamide (Example No. 26) (0.717 g) in diethylamine (20 mL)
is added copper iodide (0.084 g) and Pd(PPh,),Cl, (0.052 g) followed by addition of

25  propargyl alcohol (0.12 mL). The reaction is stirred at rt for 18 h, The diethylamine is
removed in vacuo and the resulting brown solid is purified via column chromatography
(CH,C1,:CH,0H; 98:2). Fractions homogeneous by TLC are combined and concentrated in
vacuo to yield an orange solid which is recrystallized from ethanol then methanol to yield
0.281 g (46%) of the title compound as a yellow, crystalline solid.

30 Physical characteristics are as follows:

Mp 190-196 °C; 'H NMR (300 MHz, DMSO0-d,) 5 10.42, 8.71, 7.56, 7.41-7.33,
5.47,4.54,4.51, 4.37,3.95, 1.57; *C NMR (75 MHz, DMSO0-d,)  172.2, 164.3, 149.7,
141.2, 140.6, 138.9, 131.9, 131.6, 129.7, 128.8, 128.0, 123.3, 121.8, 116.9, 115.7, 96.9,
76.1, 59.5, 50.0, 42.0, 21.4; IR (drift) 3450, 2320, 2229, 2059, 1908, 1657, 1591, 1550,

35 1500, 1291, 1218, 1203, 1045, 803, 795 cm ; MS (ESI+) for m/z 415 (M+H)"; Anal.
Found: C, 60.47; H, 4.50; N, 6.55; Cl, 8.47; S, 7.73.
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(37)

" N-(4-chl orobenzylj-7-nmet hyl - 4- oxo- 2- (4-t hi onor phol i nyl net hyl ) 4, 7di hydr ot hi e
no[ 2, 3- b] pyri di ne-5- car boxam de; (38)

N- (4- chl ewwbusgwl ) - 2- (((2- hydr oxy- 2- (4- hydr oxyphenyl ) et hpcrrudsdososs

(et hyl ) am no) net hyl ) - 7- met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3-b] pyri di ne-5-car
boxam de; (39) N

(4-chl or obenzyl) - 2- (2 phenyl et hyI ) (meth am no nmet hyl ) - 7net hyl -
4- 0x0-4, 7-di h -§4r§¥xm ég)-lstggy -4-0%x0-4 7)

N- (4-chl odjgﬁﬂma,[zzg Mgﬁ;wsgwﬁﬂﬂphol i nyI met hyl ) t hi eno[ 2, 3-b] pyri di ne5-
carboxam de; 15 (41

N- (4- Chl or obenzyl) - 7 et hyl - 2- (4- nor phol i nyl met hyl ) - 4- oxo- 4, 7di hydr ot hi eno[ 2

, 3-b] pyri di ne-5-carboxam de; (42)

N- (4- Ghl orobenzyl ) - 2- (4- nor phgl i nyl i net Byl ) - 4- oxo- 7- pnpyl - 4, 7di hydr ot hi eno|

2, 3-b] pyri di ne-5-car boxam de; ) / N

N- (4- Chl or obenzyl ) - 7-i sopropyl - 2- %= pHbl | t hyl ) - 4- oxo-4, 720

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car boxam de; (44) N

(4- Fl uor obenzyl } - 7- met hyl - 2- (4- nor phdl 1'nyl met hyl ) - 4- oxo- 4, 7di hydr ot hi eno[ 2,

3-b] pyri di ne-5-car boxam de; (45)

N- (4- br onmobc az&Isblnﬁemﬁﬁmy‘i-elﬂe(obembﬁl@(ﬁ#ﬁydgdxyﬂtﬂryﬁny@-‘bﬁmprdpﬂ-&dxydmt hi eno[ 2

) 3_ b]

(4- chfnc{)ro ?’f&grzﬁ?w&gf ﬁgﬁldpmffng}frlg%nzn}h%sﬂo%%h?g (pyrl di ne-5-c¢

ar boxami dgl genated over 109 Pd/C( 8 mg) at 35 psi for2h. e reaction mixture 1

[Nr(4 g]hl oﬁhaeduﬁéugﬁamkwﬁwadd&haﬁma&db catigetfatdddn yhouod The fesultingthidly dr ot hi eno
2, 3-b] py o

N (4 chi ov eSSl Bk REAT. Rom o ackslMLblhe o yield 0104 g 46%) of the

di hydr ot hdws{izrogu%]apgn plfiwhatesolidir boxam de; (49)

N-(4- Gl orobenpws)ca&hﬁgn&ﬁm}fbﬂw& (4-nor phol i nyl met hyl ) - 4- oxo- 4, 7di hyd

Lgﬂgggf%gbg;b@}giﬂ R R MR RSP SOMED-d,) § 16.61,8.66, 131 Y4327 91 Lso.

N (4- Chl oﬂéﬂemw)mzl@a,mﬁwmmmmmm&mmw) 4,7

di hydnt hi 42331013, 11di Qerﬁﬁqwem@odﬁs %b)o 59.0, 41.9, 34.3, 26.4, 21.5; IR

(4 O o biadl o S SadTSRE Slsp R BB R s 3495, 1abd o N 900 )

N- ( 4- Cl 0101 198 kin- '2M84(FM)waun9umﬂ-fe; HBMS EAB)fouhd 419(1112; Anal. Found:

pyrrolidi gyl (247 h RGHN 2, 3-b] pyri di ne-5-carboxam de; (53) N
(4- Chl orobe§23 f}Y;S Nn'gfggh%‘ |8(r?§7l§re yI) 4- ox0- 7- ( 3- pyri di nyl net hyl )

4, 7- di hydr ot hi eno[2 3-b] pyri di ne-5-car boxam de; (54)
N- ( 4- Chi onbenz EXAMPLE-290 dp{{34(5{f(4-zhlofsbenzyfamicd]cariohyl}y7-ethylatydxoed, iy | ) -, 10

4, 7-di hydr, rmaceutically
accept abl e ?‘L%% egﬁg)i% E?@'ezémﬁg‘{c}mgﬁ%gg?bé’%‘ﬁo% a\[%Rrach is: (1)

N- (4- G3l orobenzyl ~7-et hyl - 2- (3- hydr oxy- 1- propynyl ~4- 0x0- 4, 7-di hydm 15
t hi eno[ 2, 3- b] pyri di ne-5-car boxam de; (2)

N- (4- Chl or obenzyl ) - 7- et hyl - 2-{ 4- hﬂ%ﬁf&u@#@f- 0Xx0- 4, 7-di hydro
t hi eno[ 2, 3-b] pyri di ne- 5- carbo de; (3 H

N-(4- Chl or obeazyl }-7- et hyl - hydroxypropyl) 4-0x0-4.,7-di hydro

t hi eno[ 2, 3- b] pyri di ne- 5- cé‘PB%xam de; 20 (4)

N- (4- Chl or obenzyl ) - 7- (2- hydr oxyet hyl ) hydr oxy- 1- nyl ~4- oxo- 4, 7
( 30 ‘I)c/> a) solutlon of XJ -(4-c orobc%zyl)ﬂ-e&:yl— }63-hydroxy-lgrgo%§n)>'/l)-4-oxo -4,7-

dihydrothieno{2,3-b]pyridine-5-carboxamide (Example No. 14) (0.200 g) in pyridine (10
mL) is added succinic anhydride (0.639 g). The reaction is stirred at rt for 18 h then at 40
°C for 1 h. The reaction mixture is concentrated in vacuo. The residue is suspended in
H,0 (25 mL) and stirred for 1 h. An off-white solid is filtered off and recrystallized from
35  ethanol to yield 0.210 g (84%) of the title compound as a pale yellow, crystalline solid.
Physical characteristics are as follows:
Mp 180-182 °C; 'H NMR (300 MHz, DMSO-d,) & 12.27, 10.38, 8.80, 7.65, 7.41-

7.33, 5.02, 4.54, 431, 2.62-2.50, 1.44; "C NMR (75 MHz, DMSO-d,) § 173.7,172.3,
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di hydr ot hi eno[ 2, 3-b] pyri di ne- S- car boxani de; (5) N 12 e gon3

(4- Chl orobenzyl)-7-[ 2-(di et hyl am no) et hyl ] - 2- ( 3- hydr oxy- 1- propynyl ) -4

0x0-4, 7- di hydr ot hi eno[ 2, 3-b] pyri di ne-5-car boxam de; (~

N- (4- Chl | }-7-ethyl -2-(4-hydroxybutyl ~4- oxo- 4, 7- dj

t hi e~i o[‘?,b??lé%%i di ne- 5-carboxam de; ('~ %&&08/0&7

N- (4- Chl or obenzyl ) - 7- ( 2- hydr oxyet hyl ~2- ( 3- hydr oxypr opyl ) - 4- oxo-4, 7

di hydr ot hi cno[ 2, 3-b] pyri di ne- 5- car boxani de; (8)

gk ﬁ, 4;jCh|t qrbenze! 1%0.{,au§.§1 ﬁsméhm,rlgi.a,t 12eld, 129.§,?rzbssdlpss7,mcu9yu; 4-oxo-4,7
i hydr ot hi_en e r -5-car.ho : Nle

(4-Chl or ém%%’)“- % 1]*%&976: Eggh%éﬂgb%?n@?d%dﬁ% G235 5599: B340y r i di ne

5- car box di5D3le348, 1835, 1307, 1230, 1211, 1172, 801 cm '; MS (ESI-) for m/z 499 (M-H)'; Anal.

N- (4- Chl . ] Yeils BA- | ) - 7-met hyl - 4- oxo-4, 7

di hydr ot %@ﬁ%%%%’ﬁ)’%ﬁd&ﬁg ’-%%Z'E%’)?g}réﬁ@g'e; 83 1c¢c ~:~~ 2003 W

00/ 53610 PGI/ US00/ 05937 (11) N-(4-Chlorobenzyl)-2-(3

%dre ﬁé {gr opy! EXrZﬂ_:MPLEwéh aa(gaqgc%h?m?ehmmino]carbonyl}-7-ethy1-4-oxo.4,7-
I et o JolAd =5- : .
N- ( 4- Chi o‘ﬁ@%ﬁ%ﬁ&%ﬂ%@%ﬁﬁ%’%ﬁ%rf‘%o%}‘8ipﬁ'?‘}9yd?aﬁ§/‘ﬁ?ot hi eno[ 2, 3- b]

pyri di ne-5-car boxam de; 5 (13)

N- (4- Chl or obenzyl ) - 2- ( 3- hydr oxy- 1- propyngl )@ 7-i sopr opyl - 4- oxo-4, 7
di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car box " ; g’mtl
(4- Chl%r obeazyl ) - 2- ( 3- hydrox pyl) - pr op 0X0-4, 7-di hydro

t hi eno[ 2, 3- b] pyri di ne-5- @ar am de; (15)

4-{[3-(5-{[(4-Chlor obenzyi“)Jam' no] car bonyl }-7- et hyl - 4- oxo-4, 7-di hydro 1o

t hi eno[ 2, 3-b] pyri di n-2-yl)-2-propynyl ] oxy}-4- oxobut anoi ¢ aci d; (16)

3;] (5-{ % (2 4- Chl diotzespepsipmof NQ}chlnwbewy)ﬁ?ethglm&hydlmw-Mpmpmﬁwpxo- )

t hi eno[ 2, triknd Sy CRa]y Qs (i | : ;

3- (S (42%%#2?:%% [%g'gmo (g:aSrE n¥ 3 %%a?ﬁ?&ge 1;2&643?%}%1&5; %‘(' %37

t hi eng{ 2, -bft&ﬁlﬁfﬁémﬁm %Hﬁg%weébaﬁm -%e-qﬁ‘&hnypﬁ mﬁqtﬂ; 15 (18)
3h( 5-{ % (Z%ﬂﬁammﬂp)zﬂh)eaedcﬁod satlbwetth warm ed hymcﬁ%rsﬁrdngf&?di dtytjan t (19)
t hi cno[ 2, F A Qi N= 2= Veled - 2- - e:
(4 chi ca B ar o pihe %9{’?%9%‘%{3@?%%{3%{;@*9&% by i

0XO0-
di hydr ot hiteredaf  fos 39 mip, The reactionauikyesds il

.Cl, (25 mL) and extracted
with H,0 (2 x 25 mL). The organic layer is dried with MgSQ,, filtered, and concentrated
20 in vacuo. The resulting yellow solid is recrystallized from methanol to yield 0.314 g (80%)
of the bromide. This material (0.250 g) is dissolved in acetonitrile (5 mL) and CH,Cl, (2
mL). Morpholine (0.10 mL) is added and the reaction is stirred at rt for 1 h. The reaction
mixture is concentrated in vacuo. The resulting residue is dissolved in CH,Cl, (70 mL) and
washed with H,O (2 x 70 mL) and brine (70 mL), dried with MgSO,, filtered, and
25  concentrated in vacuo. The resuiting yellow solid is recrystallized from methanol to yield
0.183 g (72%) of the title compound as a pale yellow, crystalline solid.
Physical characteristics are as follows:
Mp 168-170 °C; '"H NMR (300 MHz, DMSO-d,) & 10.45, 8.67, 7.69, 7.33-7.27,
4.99, 4.63,4.16, 3.78, 3.33, 1.60; ’C NMR (75 MHz, CDCl,) § 172.8, 168.8, 164.6, 149.6,
30 144.1,137.2,132.9, 131.8, 129.7, 129.0, 128.7, 116.3, 116.0, 89.1, 78.7, 66.5, 59.0, 53.1,
52.8,52.4, 42.6, 14.1; IR (drift) 2229, 1921, 1730, 1655, 1596, 1543, 1500, 1348, 1228,
1192, 1175, 1133, 1112, 1011, 799 cm *; MS (ESI+) for m/z 528 (M+H)"; Anal. Found: C,
59.07; H, 4.90; N, 7.86; Cl, 6.72; S, 6.08.

35 EXAMPLE 31. 3-(5-{[(4-Chlorobenzyl)amino]jcarbonyl}-7-ethyl-4-0x0-4,7-
dihydrothieno[2,3-b]pyridin-2-yl)-2-propynyl 2-amino-3-methylbutanoate hydrochloride
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(20) N (4-chl orobenzyl ) - 7- net hyl - 4- oxo- 2- (4-t hi onoi phol i nyl met hy1~4, 7' 50U% 2903
di hydr ot hi eno[ 2, 3+ b] pyri di ne-5- car boxam de; (21)

N- (4- chl orobenzyl ) - 2- (((2- hydr oxy- 2- (4- hydr oxyphenyl ) et hyl)

(et hyl ) aworeBssgb hyl.) - 7- met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2,p¢rialde¥fsedh ne- 5- car
boxam de; (22)

N- (4- chl or obenzyl ) - 2- (((2- hydr oxy- 2- phenyl et hyl ) (et hyl ) am no) net hyl ) -7

nmet hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyrj. di_ne-5-car boxani de; 25 ~ {23)

N-(4- Chl orobenzyl } - 7- et hyl - 2- (4 nmor phol i et h ) -4-0x0-4,7
di hydr ot hi eno[ 2, 3- b] pyri dig ﬁ ;awq%)Lﬂz
N- (4- Chl onbeazyl) 2-(4- m)rﬁzg ionyl et %y 4- 0X0-"7-9r opyl -

di hydr ot hi eno[ 2, 3- b] pyri di rFE-%-car boxam de; (25)

N-(4- Chl orobenzyl ) - 7-i sopr op - 2- (4- nor phol i nyhnet hyl ) - 4- oxo-4,7 30

di hydr(gt hi eno[ 2, 3- b] pyri di ne-5-car boxam de; (26)

N- (4- Fl uorobenzyl) 7- et hyl - 2- (4 nor phol i nyl met hyl ) - 4- oxo-4, 7

di hydr ot hi eao] Tp 3-sblutign cﬁV-(#eclﬁoro,bmnd)eMbZ (Bhydrogy-1-ptopynyl)4:-oxed,F ¢ WO

001 53610 9@ ﬁﬁm -5-carboxamide leNo 14 (0400 mpyndmc (16

N- (4-b i ;m

SR i R TN
Ei _4hc gl 0 { ﬁbﬂﬂiﬁﬂ )at 2 {4rB- drvgihcheﬂcmhwhé éoﬁeﬁmzﬁtead il vacuo. The residue is

I nyar @t Ngelq r waited ] (40 ed with
el b e il s ol s
(4-Cnl or Oliﬁ;ﬁibthmﬁi (&maalombmkm%)rmu{emac ploteeted dontpoufdl €Tk BabeRial 00.3037

di hydr ot hi sy
N (e cnl o BaoRrRlRCL B anELfa o Tambotoscetic seid (.t is sdeey
furanyl metanql ﬂye:qacnom isrsjirredatif; °Cifor gh 3qu 189qtiod imixtuge is qenrentatedia; vagBR)

N(4 iyl orypees Té’sa&félmssahe&inrvﬁ L (60 g, @asaeiw{tes&&amearaqhedéhnyl )ethyl] -

T80 23 B R S, iR aRb Syeled o oncenerod Fovsyp, 4. 7.

hydr ot hi eridiezesaitingpvhitedivlidis fecomtaliized froneethatel t¢ $ikld N128 g (51%) of the free

(4-Chloro Qa%méé M@th%; ;r.r.nﬁ,uo ﬂosogasq %&&%&%H@M&?ﬁ+ﬁ@ﬁbyo4 7-dih

ydr ot hi eno ridirne- S-car, ceufic cent abl e
salt ther 2) ]°g &Pﬁf@%i%‘ﬁ" ‘%‘1‘? anol/cthy!

(4- Chl o otneaagelt(} yiéide0.092 g @imof‘mmtwwﬂpqunmmh&e sbhdxo 4, 7-di hydro
Physical characteristics are as follows:
Mp 171-172 °C; '"H NMR (300 MHz, DMSO-d,) § 10.36, 8.81, 8.52, 7.66, 7.42-
7.33,5.22,4.55,4.33,4.02, 2.22, 1.44, 1.01; C NMR (75 MHz, DMSO-d,) 6 172.3,
169.0, 164.2, 150.3, 145.8, 138.9, 131.9, 131.3, 129.6, 129.5, 128.8, 115.7, 115.3, 90.1,
25 79.0,57.6, 54.1, 52.5, 42.0, 30.0, 18.7, 18.0, 14.2; IR (drift) 3047, 2968, 2935, 2914, 2879,
2226, 1931, 1754, 1649, 1594, 1544, 1502, 1232, 1212, 803 cm '; MS (FAB) m/z 500
(MH"); HRMS (FAB) found 500.1408; Anal. Found: C, 54.10; H, 5.06; N, 7.55; Cl, 12.77;
S, 5.81.

30 EXAMPLE 32. 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-0x0-4,7-
dihydrothieno[2,3-b]pyridin-2-yl)-2-propynyl 3-(4-morpholinylmethyl)benzoate

Ny Q_Cg‘ v
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t hi eno[ 2, 3-b] pyri di ne- S-car boxam de; (2) N 17 JoN I
(4- Chl or obenzyl ~7- et hyl - 2-{4- hydr oxy- 1- but ynyl ) - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3
- b] pyri di ne- S-car boxanm de; (3) N

(4-Chl or, benz | )-7-ethyl -2-(3-hydroxypropyl)-4-oxo-4, 7-dj hydr 025

t hi eno[ é r| di ne- S-carboxam de; (4) N 6%500’05937

(4-Cnhl orobenzyl )-7-(2-hydroxyet hyl)-2-(3-hydroxy- 1- propynyl ~4- oxo- 4, 7di hydr
ot hi eno[ 2, 3- b] pyri di ne- S- car boxam de; (S)

N- (4- Chl or obggzkbution &f X-¢4-6X18d6berdyT)0)-&h{iv2-13-Bydr ygf@yuy gRaynyl ) -4
S s S A T L s

t hi eno| BnB}anp}ﬂth)dme@E’mﬂb@m&ﬂiﬂ@-cﬁlﬁx}omethylbenzoy] chloride (0.74 mL). The

N-( 4- mlreacﬁhﬁf&uﬁédbf ek for Wﬂr %M&m&&éxs%ﬁeawea P¥dcho AThe0- 4, 7

di hydr ot hi eno pyr.i |ne

cay m <1200 i WO 00l 53610
PCT/ &1SC¢% 3'951(%1:3)5 pamnoned between H, 8 )((8% mﬂ) and C‘EEHICI2 (80 mL)I "The aquelous

3%1 4d9(;lt1@yeatsgei&¥dtéémeﬁgmamd)mmgm Et}dl&m@dér@axhywyaxmmmm oxo- 4, 7
N (e oo MBSOl Bt BB Kol AR il o o s pifisd yagolmay 1 i e

S- car boxcmnaatogrdphy (CH,Cl,, CH,Cl,: CH,OH 98:2). The rwultmg yellow solid is
N- (4- Chl ReQRaINZd! flore eth daweqesyreid RIPPY (61%) of thEdhiblde4s @pate ellow

di hyd h 2, 3-b.

N (o] %?faehﬁbiﬂ; e.réfiﬁa%ﬂ Sisemenioh BRALS my. 40 %60, 0300 08 o

t hi eno| Zn&tpb@lpy:r(@ 9 md.-) grecaeldéaty XEhrei restiont isheatdd to 90 °C and stirred for 2 h. The

(4- Chl or QR&RE Wit ik %Med%ogjmrcg%ﬁﬂte@ﬁpvﬁug Fhdelighdiesiag g 3-b1- . 10

Chl o s
AL ol or Aneg boswpen FLRAE0 L0 GEh G hBO.1L) ey il i adled tooreak up
di hydr ot thi emalsidn Srao Fornis) iﬂhm squsowsilayen ieentrieted WithOH,Cl, (3 x 80 mL). The

M- 0 LRl Y EEIURR IO B0 R B A adic T ©

oxan
N- (4- chl wdw@}q s;ellpwmhﬁwrccys(tammfpm q>lrtem}d()34ﬁ BLT9V4,of the title
di hydr ot &Mﬁ@a&%ﬁﬂl&%&lb@'sﬁﬁd5 car boxam de; ( 16)

4-chl onb 7 2+ (A-th hol IthI47
i nyar of i ondfes] %Taﬁuﬁ%axéaagcﬁ@av;aﬁ&“érp(°1'7§‘y e

- (4-chl orobenzMP«lQ?—(lléQ 2CHHNMR(300 MHz, PMSRQydahte 1938, 8t80y 795789, 7.69,
(et Byl) agal Nsr-nai33) 5.89859)4!324:59:3054% 2 Bedi .y F O NiviFe (B M3, BMROL4 §li ne- 5- ca

DOXAM bt 5.5, 16431507, WA 359,138, 12 Ay 3 cAnI0% 129 WS 2R ) - 7

128.8, 128.7, 115.7, 115.6, 91.0, 78.5, 66.6, 62.2, 53.5, 52.4, 41.9, 14.1; IR (drift) 2228,
1926, 1726, 1651, 1591, 1542, 1500, 1300, 1278, 1248, 1189, 1118, 1081, 800, 743 cm *;
MS (ESI+) for m/z 604 (M+H)". Anal. Found: C, 63.41; H, 4.89; N, 6.88; Cl, 5.97; §, 5.32.

25
EXAMPLE 33. Methyl 5- {[(4-chlorobenzyl)amino]carbonyl}-4-
hydroxythieno[2,3-b]pyridine-2-carboxylate

OH O
CH,0 X N
0 SN (o}

30 To a solution of N-(4-chlorobenzyl)-4-hydroxy-2-iodothieno[2,3-b]pyridine-5-
carboxamide (2.61 g) from Example No. 2 in DMF (33 mL) are added triethylamine (1.6
mL), methanol (9.5 mL), Pd(OAc),(0.132 g), and dppp (0.242 g). Carbon monoxide is
bubbled through the solution, and the reaction is heated to 70 °C. The reaction is stirred at
70 °C for 18 h. The reaction mixture is cooled to rt, and water (25 mL) and 2 N HCI (25
35 ml)areadded. The resulting precipitate is filtered off and purified by column

chromatography (CH,Cl,; CH,Cl,/methanol, 99/1; 98/2). A mixture of starting material
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met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car boxam de; (19) N §7 Jt%711
(4- Chl or obenzyl)-7-ethyl -2-(4-norpholinylinethyl)-4-oxo-4,7

di hydr ot hi'eno[ 2, 3- b] pyri di ne-5-car boxam de; 25 (20) N

(4- Chl or oy 2- (4- nor phol i nyl net hyl ~4- oxo- 7- pr opyl - 4,

di hydr ot hi eno 2&3 b] pyri di ne-s- car boxan de; (21) FCTIUSON0S937

N- (4- Chl or obenzyl ~7-i sopr opyl - 2- (4- nor phol i nyl net hyl } - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car boxam de; (22) N

( 4- Fl uor olanddesirdd produet Ewkolﬁec( a-ayalloivciolidy Thne tilatekialdis mesubkcwd&othe

di hydr ot hl,-%@{a{n%i @@;&y&uo% %BR?%&F&Q 70250 18 tignis caoled

N- { 4- br onobenz nor phol | } -oxo

di hydr ot hit@Rap Wﬁﬁquﬁﬂlr)dpﬁg H@&Qf?d?%}ﬁ‘ﬁléd °f§6 e fgsylting prange solidis \\p
001 53610 MHlitrelo@hE pEFdfled(B3<blumibehtanthtography (CH,Cl,; CH,Cl,/methanol, 99/1;

N-(4- Cfgl 0 99&2 n%x%ﬁog% h&%o@ne- &g’ BCle%tcE%éﬂ-;e(fl é)gﬁé]&n&ated in vacuo to yield a

di hydr ot hi
N (ronl orpeisaric sol itich fs esrystshizeg Bompmetbined fWoli 337 26010 of e Bleo- 4, 7
di hydr ot hicgmgbuad 2s bbwrybmsva%rﬁmmliam de; 5 (26) N

(4-Cnl orobenzy r phol. i -4-ox0-7-(tetrahydro-2
furanyl net hyl )i:gf (ah?q% éﬁ’o QX‘B yri di ne-5-carboxam de; (27) N

( 4- Chl or obenzy Mp 238¢240rF6%; H’hbTMRl((SQQEhﬂlyJ DM80619))5 13.55-1030, 8.80, 7.96, 7.41-
pyrr ol jodi ryd3) g5k 4. ‘boﬂmlh(bf!mmg §rﬁl§ox§4§ IREL15P4 ti%?”ﬂﬁ.ﬂ% (28) N

7S yariit Ay 0d 12913, T4 3285, b si7 s R sa5 2044, 235 (5, T

N- (4- Chi orig¥g159s, )15&9,(1443;un351d|4178;w4e®,t mu)lzas cms , BOOA751yemi 't MSYESE) foy | )
4, 7- di hyd Db X
| hyadr,pb B}(St%'t?%érén?] ?Xngidgli&ﬁf ot PRIRH 911 08; i) *‘?‘W?%J éla y )

accept abl e sa e conpound cI aim I
N-(4- Chlor%ﬂeﬁ@ -7-12- (dlethylamno)ethyl] 2 (3 hydr oxypr opyl ) - 4 oxo-4,7
di hydr gt hi eno[ 2, 3- b] pyri di ne-5-carboxani de; (2) N

(-l or oberie g ot e P CHORSRARYE i) P ghisiofdo e
N-(4-Chl orldm&/r;c Pmoxyprrpyl} 7- net hyl - 4- oxo- 4, 7- di hydro

thi eno[ 2, 3-b] pyri di ne- 5- car boxam de; , o

HO, X N
SN cl

Methyl 5- {[(4-chlorobenzyl)amino]carbonyl}-4-hydroxythieno[2,3-b]pyridine-2-
carboxylate (0.506 g) from Example No. 33 is dissolved in THF (100 mL) with heating and
then the reaction is cooled in an ice bath. To this solution is added a 1.0 M solution of

25 LiAlH,in THF (2.4 mL). The reaction is allowed to warm to room temperature and is
stirred for 2.5 h. The reaction is quenched with water (1 mL), 10% NaOH (1 mL), and H,O
" (1 mL). The aluminum salts are filtered off and the filtrate is concentrated in vacuo. The
resulting yellow oil is purified by column chromatography (CH,Cl,/methanol, 98/2; 95/5).
Fractions homogeneous by TLC are combined and concentrated in vacuo to yield 0.254 g
30 (54%) of the title compound as a pale yellow solid.
Physical characteristics are as follows:
Mp 205-210 °C; '"H NMR (300 MHz, DMSO-d,) 5 13.34, 10.57, 8.66, 7.41-7.33,
7.22,5.69, 4.68, 4.54; PC NMR (75 MHz, DMSO-d,) 5 172.4, 164.9, 148.5, 141.8, 141.4,
138.6, 131.4, 130.5, 129.2, 128.3, 117.3, 113.2, 58.5, 48.6, 41.4; IR (drift) 3007, 2917,
35 2854,2319, 1903, 1647, 1593, 1568, 1538, 1511, 1493, 1353, 1298, 1123, 789 cm™; MS
(ESI-) for m/z 347 (M-H)". Anal. Found: C, 54.86; H, 3.89; N, 7.86; Cl, 10.00; S, 9.01.

20

57



(4) N-(4-chl orobenzyl

) - 7- met hyl - 2- (4- moi phol i nyl met hyl ) - 4-oxo-4,7 172 JUi 7003

di hydr ot hi eno[ 2, 3- b] py
(
| -

ridi ne-5-carboxam de; (5)

((2- hydroxy- 2- (4- hydr oxyphenyl ) et hyl ) (net hyl ) 25
anino)netﬁxl - ?- et hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxam de
. (6) N WOO00/Ss3610 . PCT/US00/05937

(4-chl orobenzyl)-2-(((2-hydroxy-2-phenyl et hyl) (et hyl)am no) net hyl)-7

met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxani de; (7)

N- (4- Chl or obenEXIAMPLEBSY N-(3-Cliorgsenaf1 muc?m?mwg)yﬂmewmm 7-

N (- Ol o R PR SRR 1y ) - 4- oxo- 7- propyl -

di hydr ot hi eno[ 2, 3- b] pyri di ne 5- car bexagn de; or a phar maceut i caI |y

acceptabl e salt thereof. 87 Ho 2 AN WO 00! 5361 0 - PGT~t JS00/ 05937
22. The conpound |V | § H

(4-chl i)robenzyl )-7-met hyl -2-(4- m)rp i nyl met ﬁ&/l ) - 4- ox0- 4, 7di hydr ot hi eno[ 2,
3-b] pyri di ne- S-carboxam de or a pharnhaceutically acceptable salt thereof.

N- (4- chl or obenzyl) - 2-

23. A compound of formula Ill: R~ OO R~ /~~N ~ | NR21yRora
phar maceut i cal IIy acceptabl e salt thereof wherein, R= , Br, CN, or
NO=; Ru is H, Toesploipupigi(4-cid hyﬂmxmzmvémbymw@@cn@ﬁ-m kyl which

m”ﬁ.ycﬁenﬁa”’ e e Bl L b PFS?%“ B R
"oy oRplestinrBva ey B RBHAR By ioffoaBlie B3] mel Rt gt
S ubst i tut e’drtlf«yr R ~TheRbacmpn Rlixtureds partitioned tetReen watet ﬁdeﬂémié ﬁlH,SZI,KuO(haI 0)

8:¥&~3(omégsz;&& Y& i0extfiflkd with CHE, 00 ). ThFoReni® “hi ch

2

may be pal“f V%“Pf“ﬁ‘,u%%l gta&'@abwgkfowmiawsﬁ%# O w‘@g SRM Beach R~
and R 6 i scdrysiﬂﬁmddmm étiarid] wryi€ld 0,835 gY83%)Rf the sitl€compdulny las aphitenal |y
substi EFt gg,sgyhﬁhs@ C~ aI kyl opti onal I y substituted bY R3>> R~ is cyano,
hal o, - al kyl ,al kyl, ORS, OR', OR =, 20 SR',
SR') SR, NR~FQ:st1°a!}kmt wﬂ«yﬂ%r CH(COR-2; R-is Hor C __ alkyl:
R '(‘; )C( , al kylMp m&s"c?mm MMHEDMSOQF)54059|8m;lb$ﬂ17t3ﬂ,3£30by 0:4 Rz
I S ~ ry or

2 (7 (g ﬁ‘??ﬁ? ISP L e by A28, 18 25561, A8
Q CH~0CO~H38. q;»m 4, 180y 13@,1 328.BIFt1R4; 11363, 58.4, 42.9, 41.4; IR(dnﬁ) 3304, 2474,

20 1906, 1646, 1593, 1574, 1545, 1513, 1490, 1237, 1140, 1088, 1018, 800, 723 cm™; MS

(ESI+) for m/z 363 (M+H)". Anal. Found: C, 56.15; H, 4.09; N, 7.60; Cl, 9.70; S, 8.81.

EXAMPLE 36. N-(4-Chlorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo-
4,7-dihydrothieno[2,3-b]pyridine-S-carboxamide,

Q
"} o o
R eagel
S N Ci
CHy

30 To a solution of N-(4-chlorobenzyl)-2-(hydroxymethyl)-7-methyl-4-0x0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide (0.250 g) from Example No. 35 in DMF (14
mL) are added DMAP (13 mg), 2,4,6-collidine (0.23 mL), and methanesulfonyl chloride
(0.13 mL). The reaction is stirred at rt for 1.5 h and then morpholine (0.60 mL, 6.9 mmol)
is added. The reaction is stirred at rt for 18 h. The reaction mixture is poured into water

35 (40 mL). The resulting off-white solid is filtered off and recrystallized from ethanol to
yield 0.242 g (81%) of the title compound as an off-white, crystalline solid.
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~ 2 ~U~d 2J03 WO 001 53610 - PCT/US00/05937 R' is C,.,atkyl optionallyy) 77
substituted R'; Rs is C .,alkyl) aryl or het; R6 |s CQzH Or Ccazc, |, 1
each n is independently 1, 2, 3, 4, or 5, each mis independently 0, 1, or
2; Mis a I eutically acceptable cation (e.g. sodiu m or
l'ithium; @{sgia?\ any aryl, or het is optionally substi tt?%lgﬁgﬁﬁ%hzne or
nore substituents (e.g. 1, 2, 3, 4, or 5) independently selected fromthe
group consisting of halo, cyano, trifluoronmethyl, trifluoronctthoxy,

hydr oxy, carbo%ysx@%arac;dﬁﬁﬁgsl@eqsﬁﬂhﬁmy, (C, . to ,al koxy)carbonyl, SR', and

C _, alkyl Opt '@féd%ﬁb Wi DRSO SRR wBSimgﬂtf
| ndependent S ect% Pom the gro%g consi sfl ng. of cyano ﬁ ; nmer capt o)
het, R 6) :t?é Wﬁ 00?‘5%61(1'6953/13851 fonal | y

SUbSt | tut ex32)g, 113’11 QleS 9 1280, ¢21$3Jb$5 8'[66@05'&7”3(53[430;1@)6 |m(&ﬁﬁ)ﬂﬂl6ﬂ19°069m .
Cyang, D2l g faoh 408 BFE il B4 HAGOTOIEBEORY, SRR L METESANd R

15 .24." A ceat'l rrg e of
clains 1 tgr@@@ﬁmfbﬁm&@mﬂ 66§7L9? He @%tl‘&tﬂ@,gk& §n7 34.25. A conpound

of any one of clainms 1 to 23 for use in mnedi cal treat ment. 20 26. The

conpound of cl g e treat revention
of a herpesvi rMﬂﬁj '?42#& FPh aﬁ'%fm ﬁ’ﬁ%ﬁ@ % he

her pesvi ra4,7Jdﬁiydmﬁimo[z,}b]wnpm&S&mptmdwhydnmhRﬂldbype 1, 2, 6) 7) or 8,
varicelda zoster virus, human c tomsgal ovirus, or Epstein-Barr virus. 28.

The conpound of cl aim 26 wher t heoh peSV|raI |nfection i s herpes
sinplex virus type 1, herpes varicella zoster virus,
human cyt omegal ovi rus, Epsteln-Egﬁgieméﬁg herpes viruses 7 or hunman
herpes viruses 8. 30 29. The conpoun of cl aim 26 wherein the herpesviral

infection is human cytonegal ovirus. 30. TH@ use of a conpound of any one of
clains 1 to 23 to prepare a medi canent for 35 treating or preventing a

T 1 3 S01 0 S i erobezgl) T2 o e e 1 1o 23 t

e.u 0 cl,al,B (0] (0]
o ephi e o @ﬁéﬁﬁ%ﬁé*ﬁﬁf’m?ﬁq@%ﬁ%ﬁ% SN R PR Lo 5
A et hod fmeﬁlpndpaliﬁlr(@mldammmmdmn alHeresultpgoffiwhite solidig | N i \ X
RIr-75 v%f,@tanmai frSm methaAbl/&idnol ta%m 458 %{m(@gft@%uel\d@& potitid &2

conprising: . reacting an amne of fofnula L- S NH2 1rl1 with an
-al koxynet h?’lhléﬁ tonate of fornula R OCH-H(CO-W= wherein R is C,.~allryl
and each Wi s i Plisicalrolierattesistice hreas follows:om C, ~al kyl , to pnvi de a conpound of

Mp 278-280 °C (dec); '"H NMR (300 MHz, DMSO-d,) 5 11.89, 10.47, 8.78, 7.76,
7.42-7.32, 4.66, 4.56, 4.05-3.90, 3.98, 3.85-3.73, 3.38-3.25, 3.18-3.02; *C NMR (DMSO-
dg 8 172.1,164.0, 152.2, 146.1, 138 4, 131.3, 130.3, 129.0, 128.6, 128.2, 124.9, 114.5,
63.1, 52.6, 50.2, 42.9, 41.6; IR (drift) 2464, 2464, 2432, 2414, 2389, 2244, 1666, 1601,
25 1552, 1510, 1235, 1117, 1080, 804, 795 cm™; MS (ESI+) m/z 432 (M+H)"; Anal. Found: C,
53.82; H, 497; N, 8.95; Cl, 15.16; S, 6.84.

EXAMPLE 38. N-{4-Chlorobenzyl)-7-methyl-4-0x0-2-(4-thiomorpholinyl-
methyl)-4,7-dihydrothieno[2,3-b]pyridine-5-carboxarmide.

S
AUyt
7 N
s ' N I H/\@a
CHy

35 To a solution of N-{(4-chlorobenzyl)-2-(hydroxymethyl)-7-methyl-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5S-carboxamide (0.300 g) from Example No. 35 in DMF (16
mL) are added DMAP (16 mg), 2,4,6-collidine (0.27 mL), and methanesulfonyl chloride
(0.16 mL). The reaction mixture is stirred at room temperature for 2 h and then
59
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formula L-2: COtBu S NHcozZzw ~2w 90 ~ 2 I~ ~'v ?~~~3 WD 00/ 536fd 7 Ji& 2003
PCT/ US00/ 05937 al kyl ating the conmpound of fornula L-2 to provide a
correspondi ng conpound of formula L-3: COZtBu S| NR ~_ CQZWL-3 COWV

wherein i .~allcyl; reacting the compound of formula L-3 with a
4- et hyl‘gﬂgﬁﬁ?{%ol'i niumsalt to pnvide a conpound of f or TN USUROABT
CO-tBu S1 N R COZW1l COZW cyclizing the conmpound of formula L-4 to
provi de a bicyclic ester of fornmula L-5: ON/~~ COWN L-5 R 10

hydr ol yzinidndrpifolied {83 @) fsadded] ahb nfixtuft iDERYEDR réor fniiianire foraCd ghdof
Formil a - fin pouted intd water (50 mL). "He résuftihg offwhité solid is filtered offand © 0 >0 10
recrystallized from ethanol to yield 0.222 g (60%) of the title compound as an off-white
solid.
5 Physical characteristics are as follows:
Mp 215-218 °C (dec); 'H NMR (300 MHz, DMSO-d,) 6 10.60, 8.70, 7.41-7.32,
4.55,3.95,2.74-2.72, 2.64-2.61; "C NMR (CDCl,) 5 180.6, 172.6, 158.1, 152.1, 146.4,
145.0, 140.4, 139.3, 136.6, 136.3, 128.7, 123.3, 65.7, 62.5, 50.7, 50.2, 35.6; IR (drift) 2814,
1654, 1597, 1545, 1511, 1491, 1456, 1375, 1340, 1306, 1285, 1240, 1139, 801, 722 cm™;
16 HRMS (FAB) m/z 448.0915 (C,,H,,CIN,0,S, +H); Anal. Found: C, 56.07; H, 5.03; N,
9.30; C1, 7.79; S, 14.21.

EXAMPLE 39. N-(4-Chlorobenzyl)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethyl)-
(methyl)amino)methyl)-7-methyl-4-0x0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

CH, 0 O
N
O AL
OH S l}" H ct
CH,

15

To a solution of N-(4-chlorobenzyl)-2-(hydroxymethyl)-7-methyl-4-0xo0-4,7-

20  dihydrothieno{2,3-b]pyridine-5-carboxamide (0.300 g) from Example No. 35 in DMF (17
mL) are added DMAP (16 mg), 2,4,6-collidine (0.27 mL), and methanesulfonyl chloride
(0.16 mL). The reaction mixture is stirred at room temperature for 1 h and then synephrine
(1.39 g) is added. The mixture is stirred at room temperature for 18 h and is then poured
into water (50 mL). The resulting off-white solid is filtered off. Additional material

25 precipitates out of the filtrate. The two lots of material are combined and purified by

column chromatography (CH,Cl,, CH,Cl,/methanol, 99/1; 98/2; 96/4) to yield 0.253 g
(60%) of the title compound as a white solid.

Physical characteristics are as follows:
Mp 187 °C; '"H NMR (300 MHz, DMSO-d,) 5 10.61, 9.23, 8.69, 7.41-7.32, 7.29,

30 7.12,6.70, 4.95, 4.66-4.61, 4.55, 3.92, 3.83, 2.65-2.47, 2.30; *C NMR (DMSO0-d,) 5 171.8,
164.3, 156.1, 150.3, 145.0, 139.8, 138.5, 134.9, 131.2, 130.4, 129.0, 128.2, 127.2, 119.7,
114.5, 114.1, 70.2, 64.6, 56.2, 42.6, 42.3, 41.3; IR (drift) 1641, 1595, 1543, 1514, 1493,
1455, 1343, 1307, 1267, 1256, 1234, 1035, 1014, 839, 803 cm™; MS (ESI+) m/z 512

(M+H)"; Anal. Found: C, 60.90; H, 5.12; N, 8.15; Cl, 6.99; S, 6.26.
35
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PCT/ US00/ 05937 reacting the carboxylic acid fornmula L-6 with a benzy] 7 aif;ne)
of the formula: Hz / X wherein X is Cl, Br, CN, NO2, or F, to provide the
compound of formula L-7. 33. The nethod of claim32 wherein Wis ethyl, R

is methylwoatssete i S. O . 34. A conpound of formula L-3: CggiRisesredysy R CO W
“1.r3 CAWwherein Ris Hor C "alkyl, and each Wis independently sel ected
fiomC, ~al kyl. 35. A conpound of forrrul a L-4: / C02tBu sl N. R Co2w co2w 15
Ira wherein Ris C .,allryl, and each Wis independently selected from
C .,al kyI 36 EMMP@Eaﬂch(#-cmmhmwlLZﬂ(Z-bmo;ty-Z-ph W) (methyh- R wherein R
is C,. L thiedg[2,3-b]pyridiRe-5arsbodlamdide3 VWO 00/ 53fr 10
- PCT/ USOOI 05 37 §¥y7 @I'eht?l.géorjr‘p&gu?ﬁ&h@b 3[ Allﬁyﬁ or 36 wherein Ris

met hyl and Wis ethyl. 38. u
(3-tent- butoxycarbonyl-th|€f>eég thy ami n thylenenalonic acid di et hyl
ester, (2) N (3-tert-butoxyCar nyI

nnlphollnonethyl-thlen 2y|)nethy|an1néﬁbthylenen&lonlc acid diethyl ester)
(3) ethyl 7-nethyl-2-(4-noi pholinonethyl)-4-oxo-4, 7-di hydrothi eno[ 2, 310

b] pyri di ne- 5- c Folagution 6f N-(-chidtpbenzyl)-2-(hydroxymethyl)-7-methyl-4-oxo-4,7-
LoTet 1 R0 o O AR R 415,
~ H S N HmL)Rre added DMAP (16 mg), 2, 4 6-colhdme 0.27 mL), and methanesulfonyl chioride
10 (0.16 mL). The reaction mixture is stirred at room temperature for 1 h and then a-
(methylaminomethyl)benzyl alcohol (1.26 g) is added. The mixture is stirred at room
temperature for 18 h and is then poured into water (50 mL). The resulting off-white solid is
filtered off and purified by column chromatography (CH,Cl,/methanol, 99/1; 97/3) to yield
0.261 g (63%) of the title compound as a pale yellow solid.
15 Physical characteristics are as follows:
Mp 184-187 °C; 'H NMR (300 MHz, DMSO-d,) 5 10.61, 8.69, 7.41-7.21, 5.17,
4.79-4.73, 4.55, 3.92, 3.86, 2.69-2.50, 2.31; “*C NMR (DMSO0-d,) 3 171.8, 164.3, 150.3,
145.0, 144.6, 139.6, 138.5, 131.2, 130.4, 129.0, 128.2, 127.7, 126.7, 126.1, 119.9, 114.2,
70.5, 64.6, 56.2,42.7, 42.2, 41.2; IR (drift) 1652, 1595, 1532, 149Q, 1369, 1347, 1336,
20 1303, 1242, 1130, 1124, 1086, 803, 757, 697 cm™*; MS (ESI+) m/z 496 (M+H)*; Anal.
Found: C, 63.01; H, 5.40; N, 8.29; C], 7.03; S, 6.37.

EXAMPLE 41. N-(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)-
thieno[2,3-b]pyridine-5-carboxamide.

@ OH 0
N

Formaldehyde (2.6 mL) is added to morpholine (2.7 mL) at 0 °C. Ethanol (10 mL)
30 is then added followed by addition of N-(4-chlorobenzyl)-4-hydroxythieno[2,3-b]pyridine-
5-carboxamide (1.00 g) from Example No. 1. Acetic acid (2 mL) is added, and the reaction
mixture is allowed to warm to rt and then refluxed for 18 h. Additional morpholine (2.7
mL) and formaldehyde (2.6 mL) are added and the reaction is refluxed for an additional 24
h. The reaction mixture is allowed to cool to room temperature and is then concentrated in
35  vacuo. The residue is treated with 25% NaOH (20 mL). The aqueous layer is extracted
with ethyl acetate (50 mL) then CHCI, (60 mL). Methanol (30 mL) is added to the aqueous
layer and it is extracted with CHCl, (2 x 60 mL). This procedure is repeated 3 times. The
combined organic layers are dried with MgSO,, filtered, and concentrated in vacuo. The
61

25



wherein R -R have the values described in claim1l, conprising reacﬂ ﬁg é2 0

correspondi ng 20 carboxylic acid of forrmula (117: Ra O/~ CQZH N (~ Rx
with a benzylamne of the formula: HZN X wherein X is Cl, Br, CN, NO-) or
F) to pr he compound of formula (1). 93 . An,. AR .

Ae. Al . X%g@ﬁgfo A % AS! . AY. A3. An. A, {3. A@ *pcHisdtiossa

. AS. A%A{ A n. Af. AS. A .y. Af. Ay. ASA3. AY. A@®. Al . A@ An. Af % A

. AY. AY. A9. AU . AAl . A@ . Af!.A e A

CACAA AYesAEi'ﬁ Browh solidfs puiified B cAlnmA.chfomatdraphy . (CBLO0,/Aethaddl) 98/2; 96/4)

A ha A VoL S e Al 857 o0 om0 O SRS s

¢ title compound as an off-white sohd.
OQ @+ 4. >l Wlersaa bl 11|17 7121 | 2221 ||| | 257220722722772
X _~ -~
5ol 355 ooy MeSphris S Ml oy N HSGE0 £330, W p B T 305 2 U2 S
| 2<| ?2<| >5<%’§4?'S4:,>3<7’4 3/58;2.44; R | (arift)>20658 529262912 4&68@45)(%”0?&@4% 19962| >x8<| | x<?
I |”>,§|<’;I :’_irlgigﬁzé’i >‘111<8<%§E>%b"?§’1"?§’5"c£?%29 RBY 7 4187 @ﬁ‘l 9by; 20 4&%} 35"4 >?| 7>| ?

.27 s

NN S W YA SN W X .334 BB LG
>~>>~ >| >|(F¥\BD M°418|q999@ﬁzm0wmﬁnﬁﬂb@3?ﬁhﬂWGZQWPP%WI?X""X"XXl y~

>7~~72~277~ °°>‘E&3 Té’@% 9»%32;'?}7% I-Izl(ﬂrﬂdré)l%ﬁﬁyhﬁ'&g@)l%&??”IO">°>>° ~?

P~ ~~?~ 99 99ﬁ~ >999 22?7?77 9999999 ~QPPPVVPP=????>?? >~~~2~>7

.............................

P22~ ~[TTATT = 2277 1 1 145 :1C

]']'(']## ’><”’> ~~~~~~~ >?’?’??-- -’????’?X II” 22?2 << 2] 7] 727
| x° ?20%5??7??227>0~ >x|<0>||<x>>|ﬁg |>9| < >|<<>>|<<>>|<<>>|<<?>>?<>?>>?<>>>?<>
~>>?<>>>?7ISS>P<ISS>?8IX>?8<>?<<AR >3> >|<<>>|<x<?>>|<p<?>>x<<>>p<<>
>| <S> <>>| <??7>55<<~?5>5P<<~>><S>?<8T <<7>> >SS SSIISK >SS LP<S>?<KL?~?|
K~XXX?8~X?<K~X?KXXR??~2~?2?2K?????X?7?> &%7>>>>????? ~P~~~ >~77~~7|>x>>x><p>p>x
>x>X 222>~ [ [ [ [[TTTTTEETEETE2EE2E 2l 2] | ~80~~~~~ 220270~ 22702772

+v+4045 v+C
4\640( 044 #. oammwmmMmewmmwﬁm‘mmx??oo

PP~ 7777777777777 27 777 RPPDPIVIVIVIS>SVY? P22V 7R8??2?22?2~2??7??7?7
o8 2l vy e W FRL3 20 e et 1 Aaed Tomodthanre 88 13, TR dotod 727777

sth{ vpi emfxs'}resqaélarveé}wmpt@qndmm@m fon P4 b] The resylting suspensiand} peredh] ca] ca

;g]' c%]_ ig] tg&iw&hqasﬁﬁl clleed/had ahithGadter (5 mL) followed by d:ethyl ether (5 | cal cal

0 = a] ca]calc
o R TR e e o o
- alU] capta] mw}'%}ofalxﬂa hitd sedidc a] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca]

ca] ca] cal ca]

||
cal ca ﬁéﬂﬁfﬁeﬁ%ﬁ%ﬁ pesg ;a @%@iﬁ%«%bf@@ IGH R WokAaE 67072 57
TT o (Q*+432,3.7508.5D, 2.46)/V/.44) POOINIRY(T S MELZ, YIMSDedy) 8 41 1c9] 164130 (4L 1eRPea] ca] cal
ca] ca] ca] ¢34 @?262] @ﬁ?ggg] @]1‘3%@ §3d@heaY) 6,584 sR0.AlLal galLehga! 1 1111

1S22 3%4 444
- T<Y<d% E (iR U?gh]lé%]léﬁ? dé]‘%é]sg'é]lééfda’]’@a!@&] B2 K261 U4} 861} W ca) caj
a] ca] ca] c 3T eh NS @ESIA) m]m](q; PA47([30R W45 (407 HRMSRRABYEA® @ A-AAAEBB

BCKCCC! DF C cajca]ca
] ca] ca] ca g]; gﬁ?if ta I’%i \%‘Fg g’hj{lggiﬂg%f?hg’?%)jg fﬂfi@%@ﬁ@éﬂ s} |1 ]5J~
JJJKLi LLL! OVDQQJOZO‘O O wgl ga\ VU] ca] caU] ca] ca] cal] ca] ca] ca] ca
] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]cal”
OO A 00O PPQERWMR~RRS" S( S6SQSCT] TTTTUbUU VKWKl Xs XXXZ{ vql gb] XU] ] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aJcal]caUlca] ca! zezzO[ 3[6[DP[ _[[\a\] ] "OQ"~P_] M "~ KaaaObvbbDc[ c2dzupkf a|
V] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] cal] ca] ca] cal] ca] ca] ca] ca! 2d8dGdSdbddel elf f 9gf gghi gi i j pj j " k~kkk{ n~nnnnn
nnnn} xr | f [ Ukf a[ VU] ca] caU] caU] cal] cal] ca] c&a] cal] ca] caU] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] cahl ca] ca] ca

nnnnnnnnoo$o( 0: o@BoFoJoLoRoToXoaodonot oyo} ooooo~xsnga[ Uy xr | f [ Ukf a[ VU] cal]
cal] cal] cal] ca] cal] cal] ca] cal] ca] cal] ca] cal] ca] c”a] cal] ca] cal] ca] caU] cal] ca
U] ca] cal] caU] cal] ca] caU] ca] caocoopppppgqqqqqaqqqqg”si sksrs} sssssssss~ysmhb] XR
| f [ UU] ca] ca] caU] ca] caU] cal] ca] caU] caU] caU] ca] ca] cal] cal] caU] ca] ca] cal] ca] c
aU] ca] cal] ca] cal] ca] caU] cal] ca] calU] cal] casssssssssssssssttt' txttttttttttttt




i ow . ~ysnhc”YTU] ] ca] ca] ca] cal] ca] caU] ca] ca] cal] ca] ca] ca] caU] cal] ca] ?aJ]L akﬁhc
a] ca] ca] ca] ca] cal] ca] cal] ca] ca] caU] cal] cal] ca] ca *-29; =?CEJPk
: <@ _a{vpke ZUnc~YTU]]] caU] ca] caU ca] caUca]c alU]c

a] cal] caMleaidsern] calUl ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] caUpepissidsesal] cal] cal
caUl caaf Qi kgxkF
5"98&, &t oj e_ZUU] ] ] ca] cal] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] cal] cal] ca] ca]
cal] ca] ca] ca] cal] caU] calc ca] ca] ca&ca] cal.cay

. & &386888&: &> xampleAd3. *(4-&] benzyl) (4-morphohnylmethyl)—4—oxo—7 -propyl-4,7-
) G J*\r*x* othivho2¢3-yperidihdb lchibbrandiie.a] ca] ca] ca] cal] ca] ca] ca\/] ca)] caV]ca] ca
] ca] cal] ca Egi ca] ca] cal] ca] caV] ca] caU] ca] calU] ca] calU] ca]caUca]ca' +c++,}......

ALY T#1271171111T3X3d333333 V\gl ga\yUg] ] U] ca] cal] ca] ca] ca] cal] ca] ca] caV] ca
] ca] ca] caV] ca] cal] ca] cal] ca] a] ca] caU] ca] ca] ca] ca] ca] ca
33627[]999 9, 9; 93999999;

; v==y ?2?2?22?2?2?2?2@ad) vpkf "[VU ]]] ca]c' aLJ‘\r a] calf'ca] ca] ca] caU] ca] ca] ca] cal] ca
] cal] ca] cal] ca] ca] ca] cal] cal] ca] ca] ca c]a‘U] cal] ca] ca] ca] ca] ca
AAc BBDDPDDDDDDD4EG ' HI 111JJJJJJJJJJ} xsnhc] XSU] ca] caU] ca] cal] ca] ca] ca] caU] caU

| cal cal cal cal g exldralia} sabbeabiahankinhsabspica s bpaatbeall cal cal

J L+NTNNZP]’W‘F‘PF’I“M$ Bhagtfrem EsemplaNa il wpg potssivmcaanple (43 2me) ¥4 caU] ca] cau]
ca] cajiea] m]mﬂ]:@aimw](dahﬂlga]mtm] thahﬂmmld]xmdd]:«ta]nmbiopail@(abtalpami]:ca] ca]ca) ca

ng]hss]sﬁﬁc% %] Eéaica{oc%@a a caLj?'c‘Aal] ?%lg?ﬂ%a]mdo]’mg?nca] cal cau

] ca] caU] cl 1g;hqawpgg € &r@ch. The mixture is allowed to
Oh{J]hhh]hhhbédl kd ifdoiﬂtkiﬁ A IR . _ThétrésuRin %ﬁ\ﬂgﬁﬂﬁ Sﬁk&&l&ﬁd]t&auca] B]a]
cal] ca] ca ca ca cal] call c
aU] ca] cad@aﬁﬁﬂt 4"?‘?‘1‘%‘%%&%%& %%‘ﬂ"(/ CW%L}]%S] caUl ca] ca
U] ca] d4] cadsulting calle mﬁ@apmﬁaqmmu}w@q@&]om@a] ocafford3Sang Fa¥e el cal] ca
1 cal)] ca] caieliir\dbmpbliridPas atvhite solid.

R b d_ZU
e oalt ok caww%a»ag]%a% lios f iéfqat”a&aglaf ca] oa] oa calea oA ea

9~{ ~+quyt o] e [ My| 1J4eT6CE} Bh otd r&] 288,811, 24P-338]4%4,ca] cal ca]
ca] cay Cah%]?%l%adﬂh ai W]o%lﬂ% FM?)}I 8 7L 1643, 1496,

* 05DT 1
a) caUBa] ddte @%’&ama g bugpa 8c3d a]ﬁirc@] eeted iy caucare

- Gl Uap%s - Q$&5W6'Wﬂﬂm9$l Dﬁﬂ?ﬂ TSH13¢ 83400 305] D458] 351 £ 1343¢ 13 27a1d00a1226] ca] cal]

ca] cal] ca

c ]9>u91a " ]/;ﬁ%g%@? %/2%6 ﬁ}ﬁé’ﬂ&% %82 (40); HRMS

W] ca] ca] 6BAB ’f'@aﬂf’@dﬂéhf ﬁ&]@%@aﬁ)eﬁ]@é’]‘i‘cﬁlﬂ ca] call ca
v\ TS ?7: Isz7t6g)Ne9ZUL¢ll]708&s;zsLQ50a] ca] ca] cal] ca] caU] ca] ca] ca] cal] ca] ca] ca] cal]
ca] cal,ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] cal ca LXgvX

|0 o 71 CERAMPLE 4, U4 bloegoenriln] sapiomi -opOmmo RISy 5001 o] 0
T Eo ot e osl 3 b Vi) 0] o0l 4] ca) cal) cal call ¢ol ca

] caU] ca] caU] ca] ca] ca ca] ca] calca] ca
vCFI Vbp| } xsmhbl Wd_YTU] ] cU] ca Ul ca]&ag] ca] ca] ca] ca] cal] cal] ca] cal] ca] cal

ca] ca] ca] cal] cal] cal] ca] ca] ca Qa] a) ca] ca] ca) g=Ar v#@CLTW } ~ysnh
c] Xj d_3¢TU] ] cU] cal] ca] cal] ca] caV] V] ca] caV] ca] ca] ca] cal] cal] ca
] c&a] ca] caU] ca] cal] ca] cal] ca] ca] cal] c ] ca] ca XA RUXgs~ysni c]Wd_YTU] ] cU ca
U] caU] ca] ca] cal] ca] caV] ca] cal] ca] cak&a U] ca] ca] ca] caU] caU] ca] ca] cal] ca] ca
U] ca] ca] cal] ca] ca] ca] caV] caHWrer " co" 2566: <l UeK}w | fa\Wd_YTU] ] c] ca] ca] cal]c

Al ca] oall ool e coflraihi£aAee) sakakks R RabtTh sihank el cal cal

a] cal] ca] ca].ca]c

6: CN6b{ vl Ehoypnide (41§ ’@5] fremyExampleNa 144 apd petpssing caghgmate) (442 ’EE)B}'% a] ca] ca] ca]
ca] ca] 8s] cmﬂenawmtn’pm](wmh@catd] tﬁaixmmad ma]sc a-bromopropane (103 uL

21 o) aay il B & e 4340 i E2y ST kg1 o2 2l

zt oj e [ VU pioa ]éu]mpmns] efcectonapixareisellewadca] cau] ¢
a] cal] cal] gabsblrscth Scdperdelre b lrﬁ@hﬁ@r 2$ aicghan extracted with EtOAc

Pl LD ####$$S~xsni dMYTU) ] ca] caU| ca] ca] calca caU] caU] ca] ca] caD] ca] ca] ca] ca] ca
] caU] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal cah cal] ca] ca] ca

$$+$. $1$3$>%&& " (("(1(((Z++, $-e-f-mp-r-w~--|.n/g/ztnid ZUU]]ca] ca]ca]c
a) cal] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] cal] ca] ca] cal] ca] ca] ca]
caUl ca] caUlcaUca]ca q/r/v/x/{//1/]]/#1e111112X3Miv4a5e5666 6

66' 63656: 6| t ni d*YR d_ZU

U] c"a] caU] ca] ca] caU] caD] caU] ca] ca] caV] ca] ca] cal ca] ca] ca] caU] ca] cal ca] ca] cau

 m e Y Y Y Y RN YY S VLY. N N ENPNINNIN NN




14t a1
10< 10<@&?10%& ()-ssLOf 10%& ()-Hh: JEbCILO%E ()- @ 10% ()- 100& \(§ i 18
109 ()- 109 ()- 109%&' ()-:  $BIEbC33L0% () - 10%&: () -
@O0%' ()-10%: ()- 310%&' ()-S910%: () - " 0QIEDCF" 10%& () -

| MLOYE -@! 109 ()- FF109%& () - 109%& ()- QLdEbCS S| L* 109&
()- Y(10t()/§"‘?§’a’% @10%& ()- @/(5)00/&'()-Ygo)m%&'()f)lsgz_[<1c ?Eﬂ%%’%

9109& ()-y!#y 1100& ()- 1 y 1100 ()- !~y 110%RR& ()- 3 /10% ()-w @
10" 109&& ()-*")"109&& ()-*"109&& ()-*L z 109&Z& ()-0' 109&Z& ()- 10 10x D@
10" 1092Z&' (3)% 25 iy Rie(orgnic lAPédsdricy (N4, SORRY Chnceiittat R TTic(rpuling/ofde

10" 100z 1150 By el g Vm mmnd S 73 BRCAR) o 0887 047y 1

10" 1092& eqmpmé%vvb!}esohdlow& ()-*"10%& ()-*""109%& () -*78<BCAWN} *F@
10"" 109Z&’ () - * pH3fidi%hbractenistitO 8 &s follovs:L 09Z& () - *" NRST] cdeu] C@

10" 10088 () -+ %Jﬁgf% o oA Mz, BOARYES lobisg 1 33 R (X" 7@

10" " 109784585 3.73, %2 R2.46,-1:55; TOQ@&R(OS MHODIHS Qi) 6171 8@64.3, 149.5, 139.6,

10°1008 (38 S3005 (i ) 0n% 4)126 S AP
i3 101cE (e R e
%S310%H& 867, @GI:QWSXESWWGO)GGO QUEHYF&6( \30)) 462ADSHRMS &ﬂALB)dmfz

oo YR En R o SR TR o

4
&" 1098E&E&: 1745, 78b% $. & ()- >"10% E&Q) & () - Z~zX7vU4
, 2-#109%& ()--1|, 2- #10%W& ()- 4' #100/9/& ()- 4' #109%&' () - -

oo o 5o ERPSAROENE, et S A R e

109E.& () mRleioseid DighylEserEes: () - $109E88! () - S10YESE () $UR, - . 4: W4
109E&&s () - SL0Y%ERS () - $109ESEE! () - S10YESE () - S10YE&E () - $: : ?EFIQRx X@
109E8&’ () - $10%E.S () - SL0YESE () - SAG9PER" () - SRVA_chi ppX<4

10%E&&' () - $10%E&E () - $10%E&E () - $% coEt $109E8L () - $pyz~sW 4
10%E&E () - $$109E&&’ () - $10%E8&' () - $10VESSE( ) - $10%E&L' () - $t T<4

The title compound was prepared from tert-butyl 2-aminothiophene-3-carboxylate
20  as described in German patent 2447477 (1976). A solution of tert-butyl 2-
aminothiophene-3-carboxylate (14.0 g, obtained through a slight modification of
procedures employed by M. Gutschow and U. Neumann, J. Med. Chem. 1998, 41, 1729-
1740) and diethyl ethoxymethylene malonate (14.2 ml) in toluene (50 ml) is heated to
about 100° C for about 24 hr. The solution is cooled slowly to about —20° C and filtered.
25  The crystals are washed with cold toluene and dried in a vacuum oven at 30° C to afford a
79.5 % yield of the title compound as pale yellow crystals.
Physical characteristics are as follows:
" 'HNMR (400 MHz, CDCl,) 5 8.2, 7.1, 6.6, 4.35, 4.25, 1.55, 1.39); *C NMR (100
MHz, CDCl,) § 166.63, 165.48, 163.36, 152.46, 149.86, 127.69, 115.98, 112.79, 97.22,
30 81.97, 60.76, 60.52, 28.37, 14.34, 14.32.

PREPARATION 2. N-(3-tert-Butoxycarbonyl-thien-2-yl)-methylamino-
methylenemalonic Acid Diethyl Ester.
i CO,+-Bu
4
35 (;'Ev,\,coza
CH, COEt
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20 A mixture of N-(3-tert-butoxycarbonyl-thien-2-yl)-methylaminomethylenemalonic

acid diethyl ester (19.0 g) from Preparation No. 2 and 4-methylene morpholinium chloride
(Dimmock, JR, et al Eur. J. Med. Chem. 1989, 24, 379-383) (13.4 g) in dry acetonitrile (50
ml) is heated at reflux for about 4 hr. The solution is then cooled in an ice bath and
saturated aqueous sodium carbonate (98 ml) is slowly added. The solution is extracted
25  three imes with ethyl acetate (300 ml total) and the combined organic layers are then
washed three times with water (600 ml total). The solvents are removed in vacuo to afford
’ 23.0 g (96%) of the title compound as a brown oil.
Physical characteristics are as follows:
'H NMR (400 MHz, CDCl,) & 7.45, 7.06, 4.1, 3.70, 3.60, 3.34,2.50, 1.54,and 1.2 ;
30 C NMR (100 MHz, CDCl,) 5 166.44, 160.71, 149.45, 125.73, 99.35, 81.86, 66.95, 60.85,
60.27, 57.79, 53.35, 28.16, 14.36, 13.98.
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Phosphorus pentoxide (1.20 g) is dissolved in anhydrous methanesulfonic acid (7.2
ml) with warming to 50° C as needed. The solution is cooled to room temperature and a
10  solution of N-(3-tert-butoxycarbonyl-5-morpholinomethyl-thien-2-yl)-
methylaminomethylenemalonic acid diethyl ester (2.00 g) from Preparation No. 3 in
toluene (2 ml) is added with vigorous stirring. After about 30 min at ambient temperature
the two phase system is warmed to 35° C and maintained for about 2 hr. With ice bath
cooling, saturated aqueous sodium carbonate (64 ml) is added very slowly with vigorous
15  stirring. The mixture is extracted twice with methylene chloride (80 ml total). The solvent
is removed in vacuo to give 1.10 g of tan crystals. The solid is recrystallized from ethyl
acetate (16 ml) on the steam bath, and the solution is slowly cooled to 0-5° C overnight.
The resulting pale tan crystals are filtered and washed with cold ethyl acetate. The product
is dried in a vacuum oven at 30° C ovemnight to provided 0.58 g (42%) of the title
20 compound.
Physical characteristics are as follows:
'H NMR (300 MHz, CDCl,) & 8.24, 7.41, 4.36, 3.83, 3.72, 2.52, 1.39; *C NMR (75
MHz, CDCl,) 6 170.71, 165.53, 149.69, 145.61, 136.96, 132.77, 122.18, 115.17, 66.85,
60.83, 57.63, 53.37, 42.70, 14.31.
25

PREPARATION 5. 7-Methyl-2-(4-morpholinomethyl)-4-oxo-4,7-
dihydrothieno{2,3-b]pyridine-5-carboxylic Acid.

A mixture of ethyl 7-methyl-2-(4-morpholinomethyl)-4-oxo0-4,7-dihydrothieno{2,3-
30  blpyridine-5-carboxylate (0.50 g) from Preparation No. 4, ethanol (2.5 ml), water (2.5 ml)
and 50% sodium hydroxide (0.56 ml) is refluxed for 30 min. The ethanol is removed by
distillation in vacuo. The residue is extracted with methyl t-butyl ether and then the pH is
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'H NMR (400 MHz, D,0) & 8.6, 7.68, 4.66, 4.00, 3.92, 3.38; *C NMR (100 MHz,
D,0) & 174.00, 169.02, 155.00, 147.70, 129.53, 128.02, 127.41, 111.20, 64.17, 54.47,
51,75, 44.53.

PREPARATION 6. N-(4-Chlorobenzyl)-7-methyl-2-(4-morpholinyimethyi)-4-
10 oxo-4,7-dihydrothieno(2,3-b]pyridine-5-carboxamide.

] O o
&N;(/Iljl N’\O\
S N : ct
CH;

7-Methyl-2-(4-morpholinomethyl)-4-ox0-4,7-dihydrothieno[2,3-b]pyridine-5-

15 carboxylic acid (1.09 g) from Preparation No. 5 and 1,1’-carbonyidiimidazole (0.86 g) are
dissolved in dry N,N-dimethylformamide (9.8 ml) and heated to 65-70° C for 3.5 hr. To
the reaction mixture is added 4-chlorobenzylamine (0.44 mi) and the mixture is heated for
about 1.5 hr at 65-70° C. The reaction mixture is diluted with water (6.5 ml) and cooled to
about 0° C. The crude product is filtered cold, washed with cold water, and is dried at

20 about 45° C in a vacuum oven overnight to afford 1.29 g (85%) of the title compound.

Physical characteristics are as follows:
‘H NMR (300 MHz, CDCl,) & 10.61, 8.59, 7.41, 7.28, 4.61, 3.88, 3.72, 2.53.
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fluorobenzylamine (1.02 mL) is stirred at 175 °C for 3 h. The reaction mixture is allowed
to cool for several minutes and is then diluted with toluene (15 mL). The resulting off-
white precipitate is filtered off and recrystallized from acetonitrile then ethanol to yield
0.184 g (50%) of the title compound as a white, crystallline solid.
15 Physical characteristics are as follows:
Mp 214-216 °C; 'H NMR (300 MHz, DMSO-4,) § 10.57, 8.71, 7.39-7.34, 7.19-
7.13, 4.54, 3.96, 3.75, 3.59, 2.45; *C NMR (CDC),) 8 173.0, 164.9, 163.6, 160.3, 150.6,
144.5, 138.1, 134.6, 134.5, 131.6, 129.3, 121.3, 115.7, 115.5, 115.2, 66.9, 57.7, 53.4, 43.0,
42.5; IR (drift) 2810, 1662, 1597, 1541, 1509, 1370, 1342, 1332, 1303, 1218, 1149, 1113,
20 820, 804, 797 cm™; MS (ESI+) m/z 416 M+H)"; Anal. Found: C, 60.57; H, 5.43; N, 10.02;
S, 7.49; F, 4.68.

EXAMPLE 46. N-(4-Bromobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo-
4,7-dihydrothieno{2,3-b]pyridine-5-carboxamide.

O—» 0 O
oy,
CH,

25

30 4-Bromobenzylamine (1.98 g) is suspended in CH,Cl, (50 mL) and stirred with a
10% aqueous NaOH solution (25 mL). The organic layer is removed and the aqueous layer
is extracted with CH,Cl, (2 x 25 mL). The combined organic layers are dried (MgSO,),
filtered, and concentrated in vacuo. Ethyl 7-methyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothienof2,3-b]pyridine-5-carboxylate from Preparation No. 4 (0.300 g) is then added

35  to the free amine, and the mixture is stirred at 190 °C for 1 h. The reaction mixture is
allowed to cool for several minutes and is then diluted with toluene (10 mL). The resulting
pale yellow precipitate is filtered off and recrystallized from ethanol to yield 0.272 g (64%)
of the title compound as a white solid.
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To a solution of N-(4-chlorobenzyl)-4-hydroxy-2-iodothieno[2,3-b]pyridine-5-

15  carboxamide (2.00 g) from Example No. 2 in DMF (45 mL) are added triethylamine (1.25
mL), morpholine (15.7 mL), Pd(OAc), (0.101 g), and dppp (0.186 g). The reaction mixture
is degassed by bubbling N, through the solution for 15 minutes. Carbon monoxide is then
bubbled through the solution, and the reaction mixture is heated to 70 °C and stirred for 18
h. The reaction mixture is allowed to cool to room temperature and water (25 mL) and 2 N

20 HCI (75 mL) are added. The resulting green solid is filtered off and the filtrate is extracted
with CH,C], (4 x 100 mL). The combined organic layers are dried with MgSO,, filtered,
and concentrated in vacuo. The resulting orange oil is purified by column chromatography
(CH,Cl,; CH,Cl,/methanol, 98/2). The resulting pale yellow solid is recrystallized from
acetonitrile to yield 0.648 g (33%) of the title compound as an off-white solid.

25 Physical characteristics are as follows:

Mp 217-219 °C; '"H NMR (300 MHz, CDCl,) 5 8.72, 7.67, 7.31-7.25, 4.68, 3.86,
3.80; P"C NMR (CDCl,) 8 165.8, 162.3, 142.1, 136.3, 133.2, 131.7, 128.8, 128.7, 123.7,
66.7, 43.0; IR (drift) 2923, 2854, 2769, 2760, 1662, 1603, 1569, 1541, 1509, 1488, 1458,
1432, 1274, 1113, 791, cm™; MS (ESI-) m/z 430 (M-H)". Anal. Found: C, 55.47; H, 4.16;
30 N, 9.76; Cl, 8.29; S, 7.50.

EXAMPLE 48. N-(4-Chlorobenzyl)-7-methyl-2-(4-morpholinylcarbonyl)-4-oxo-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

o]
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15

EXAMPLE 49. 7-Benzyl-N~(4-chlorobenzyl)-2-(4-morpholinylmethyl)-4-ox0-4,7-
dihydrothieno{2,3-b]pyridine-5-carboxamide.

. et
G

N-(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)thieno[2,3-b]pyridine-5-
carboxamide (418 mg) from Example No. 41 and potassium carbonate (152 mg) are
25  suspended in DMF (10 mL) and to the mixture is added benzylbromide (130 uL). The
reaction mixture is allowed to stir at room temperature for 18 h. The resulting suspension
is poured into water (10 mL), filtered, and washed with water (5 mL) followed by diethyl
ether (SmL). The resulting crude solid is purified by recrystallization from ethanol to
afford 400 mg (79%) of the title compound as a white solid.
30 Physical characteristics are as follows:
Mp 225-226.5 °C; 'H NMR (300 MHz, DMSO-d,) 5 10.56, 8.92, 7.43-7.32, 5.58,
4.54,3.68, 3.55, 2.39; >C NMR (75 MHz, DMSO0-d) 5 172.0, 164.2, 149.7, 145.0, 138.5,
138.3,134.2, 131.4, 131.3, 129.2, 129.0, 128.5, 128.3, 127.6, 120.4, 114.6, 66.1, 58.9,
36.5, 52.9, 41.4; IR (drift) 1646, 1592, 1541, 1498, 1454, 1342, 1327, 1297, 1219, 1119,
35 1112, 868, 806, 740, 699 cm™; MS (ESI+) m/z 508 (100, (M+H)"), 509 (30), 510 (40).
Anal. Found (C,,H,,CIN,0,S): C, 63.71; H, 5.22; N, 8.25; Cl, 7.13; S, 6.40.
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The reaction mixture is allowed to stir at room temperature for 18 h. The resulting
suspension is poured into water (10 mL), filtered, and washed with water (5 mL) followed

' by diethyl ether (5 mL). The resulting crude solid is purified by recrystallization from

15  ethanol to afford 425 mg (81%) of the title compound as a white solid.

Physical characteristics are as follows:

Mp 214-215 °C; 'H NMR (300 MHz, DMSO-d,) 5 10.55, 8.93, 7.48-7.12, 5.60,
4.55, 3.69, 3.55, 2.39; *C NMR (75 MHz, DMSO-d,) 5 172.1, 164.2, 162.2 (d, J = 245
Hz), 149.6, 145.1, 138.4, 137.0, 131.4, 131.1, 129.2, 128.3, 123.6, 120.5, 115.5, 115.3,

20 114.8,114.7,114.5, 66.1, 58.2, 56.5, 52.9, 41.4; IR (drift) 1649, 1593, 1543, 1502, 1492,
1453, 1327, 1299, 1266, 1258, 1213, 1118, 1112, 808, 788 cm*; MS (ESI+) m/z 526 (100,
(M+H)"), 527 (30), 528 (40). Anal. Found (C,,H,,CIFN,0,S): C, 61.42; H, 4.81; N, 7.95;
Cl, 6.70; S, 6.09.

25 EXAMPLE 51. N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-
phenylpropyl)-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

‘ ' CN) wﬁ/\@m
30 \/\©

N~(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)thieno{2,3-b]pyridine-5-
carboxamide (418 mg) from Example No. 41 and potassium carbonate (152 mg) are
suspended in DMF (10 mL) and to the mixture is added 1-bromo-3-phenylpropane (167

35  uL). The reaction mixture is allowed to stir at room temperature for 72 h. The reaction
mixture is poured into water (25 mL) and extracted with EtOAc (2 x 25 mL). The organic
layer is dried (Na,SO,) and concentrated. The resulting crude solid is purified by
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10%.d' L& L Y, 10&10& , @
oo U arseb s YsIoLA bl g, 80 féﬂdnéz {os, 135 3 ok Ll e 0ed0s - @
10%.d"' L& (1)2 1,100%,94 k1, (68, 8081194 @5Q. 15( 5703mn7,ol}4§(ﬁ$14-1m/z SIK1AQ M) () -,
10%.d" L& (587 (30). 52 38%@&%%&8@&& éc,iugdéﬁ@é S)&ciézr 74; @Q%dNLz&sd X1, 6.54; S,

, @0%.d' L%éé) Yh|[:vU410 | ., 4g#10 &)~

,3.110% & "10%.d" L& ()- , &10%_d L& () - ,#

10%.d" L& () - z; rmop VU410 , 110% & ()- , 0% & () -

, (10% & () - Flomgkﬂ: 5?%@_@5‘01.&09}%@ &th%\;‘%z‘;’%ﬁMﬁ' zSgmi| [:vUu410

., 310% & % & 10 Y 910% & .3

10% & () - L(e)FGN o-grfarpnylme tbﬂ)rb'ézai@@?tble(n)%z 3-bmmi&§ yearboxamideog ¢ () O

. S110% & ()- ,F 10%& ()- , Or?% efG][ vU410, 1%z 10% & () -

£)10% & ()-, .Y 10%& ()- ,IS 0%, 10%&() ,

@@0%& ()-GH[:vUsl0 , ,5 10% é ()-, ,31 10% & ()-y ,3

JF10% & ()- , . 10% & ()- ,y, 10% #$0/<1 vtEAlo L10% & () -

. (10% & ()-10'10' 10' ,:10% & () - ,9 & ()- ,17- 10% & ()-=MJ|[:vU410 ,
, 10% & () - 10% & ()- , 10% &'P [ 9109% & ()- , 10% & ()-
110% & () - IuE vU410 , , S310% & ()-, , 10% & ()- ,,10%" & ()-

L 10% & () - Chipyobenzyipg-higlreyy-2-{4-mombolioyimethgl)thicanef2, &bbyﬁ&w -5-

10%
810%;&828?( % )caxbob(l:ﬁxdt £18(thp) froth%ﬁpl&N‘o) 41 Fﬂ&aétxuﬁa darbonat (152m

, Ve
10% @ () SSPERdGsp: )(10"%/) %}@%“@*‘ﬁf[s#&ﬁ‘gﬁmy !Pmﬂ ? O
"31006 & (HL). THOCbOSer mibire i Béatd 8960 % for 4 h @I MHebOUowed (o)sta.nd\dﬂrroom

100" & () -sapbithAa018 BTS2t hodo p R6MRRR o A AT B JM%&()
9L 10%: @ cgiv%l@'c(r)\s dried)( @d(%;;oen 4’[1%1'3&1%% & ()-

"10% & ()(ght %6%]2%'%5-1
1. 1086 & dride sofid Ishafified by recrystillizafon &ox&:)ethan@t%hﬁ%d&S(rhg (U Heditle) -
| " 25WK' f F4 ()-.L z10%D), & ()-., ,10%D),& ()-,
L L10% ', %#"po%‘&f%)%@%ﬂ@ -£10' 10" " af z~hHF410' . , L z10%D), & ()-.L
210% D) . & ()- Lth/ile%Me{lwsereﬁmow & ()-.L z10%D), & ()-.L
Mp 191-195 °C; 'H NMR (300 MHz, DMSO-d) § 10.57, 8.67, 7.42-7.33, 4.54,
4.41-42, 3.83-3.72, 3.75, 3.70-3.60, 3.59, 2.07, 2.10-1.92, 1.90-1.75, 1.68-1.52; MS (ESI+)
30 m/z 502 (100, (M+H)"), 503 (30), 504 (40). Anal. Found (CsH,CIN,0,S): C, 59.46; H,
5.73; N, 8.19.
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210% D), & ()-. <F410', #3xL z10%D), & ()-.L z10% D), & ()-.L z10% D), 1& (¥ 2003
210% D), & ()-. #3x DF410', #3L z10%D), & ()-.#3xL z10% D), & ()-.L
z10% D), & ()-.L z10% D), & ()-.L z10%D), & ()-.{_?F410', #L z10%D), & ()-

210% D), & L 210%D), & ()-.L z10%D), & ()-.L z10% 2F410'
#L z10% 3‘52*"%3%% 710%D), & ()-.L z10%D), & ()-.#3xL z1 'ﬁ?“"?&qs?)’

210% D), & () -. ?F410', #L 210%D),& ()-.L 210%D), & ()-.L 210% D), & ()
210% D). & ()-. #3xL z10% D), & ()-. <F410', #3xL 210%D), & ()-

z10% D), &' () - . EXAMPLE)S3N(#-Chloroliaenylpg-(&moypholigsm G—oxo%lz (1-

10% D % j .210% D) , &

710% D§ o hdmkﬁgg?'%y%%}}f;&i 37'31?{9' i f‘i%’%’/‘é’%?,’?()?%m()

210% D) . & () -

3 &Nm*ﬁ/\@m
N

N

@)

1,4-Diethylazodicarboxylate (205 uL) is added to a solution of N-(4-chlorobenzyl)-
10  4-hydroxy-2-(4-morpholinylmethyl)thieno[2,3-b]pyridine-5-carboxamide (418 mg) from
Example No. 41, triphenylphospine (341 mg), and 1-(2-hydroxyethyl)pyrrolidine (292 nL)
in THF (10 mL). The reaction mixture is stirred at room temperature for 20 h and then
poured into 0.5 N aqueous NaOH solution (25 mL). The mixture is extracted with EtOAc
! (3 x 25 mL). The organic layer is dried (Na,SO,) and concentrated. The crude product is
15  purified by column chromatography (CH,Cl,/methanol, 100/1; 50/1; 20/1; 10/1) followed
by recrystallization from ethanol to afford 54 mg (11%) of the title compound as a white
solid.
Physical characteristics are as follows:
_ Mp 178-180 °C; '"H NMR (300 MHz, DMSO-4d,) § 10.57, 8.69, 7.42-7.33, 4.53,
20 4.38,3.75,3.59,2.89, 2.51-2.45, 1.69-1.62; IR (drift) 1651, 1592, 1559, 1532, 1502, 1457,
1327, 1296, 1143, 1119, 1110, 868, 811, 806, 800 cm1; MS (ESI+) m/z 515 (100, (M+H)"),

516 (30), 517 (40). Anal. Found (C,H,,CIN,O,S): C, 60.48; H, 6.04; N, 10.72; CI, 6.99; S,
6.25.

25 EXAMPLE 54. N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-
pyridinyimethyl)-4,7-dihydrothieno{2,3-b]pyridine-5-carboxamide.

{) 0 0
N
SN ¢l
30 Z>N
\l

1,4-Diethylazodicarboxylate (205 pL) is added to a solution of N-(4-chlorobenzyl)-
4-hydroxy-2-(4-morpholinylmethyl)thieno[2,3-b]pyridine-5-carboxamide (418 mg) from
Example No. 41, triphenylphospine (341 mg), and 3-pyridylmethanol (243 puL) in THF (10
35 mL). The reaction mixture is stirred at room temperature for 20 h and then the resulting
suspension is filtered. The crude product is purified by recrystallization from ethanol to
afford 63 mg (12%) of the title compound as a white solid.
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210% D), & ()-.L z10%D), & ()-. _?F410', #L z10%D), & () L z10% D), &3V fﬁm
210% D), & ()-.#3xL 210% D), & ()-.L 210%D), & ()-. #$ ,/2 ?F410', #L
210%D), & ()-.L 2z10%D), & ()-.L z10%D), & ()-.L z10%D), & ()-. #3xL
210% D), & ()-.236: =@\ <F410', #3xL z10%D), & ()-.L 210%D), &
z10% D), yo(%o 153619 7 10% D) , & () - . #3xADHKNOR' DF410' , #3L 2108 0&%337 #3xL
210%D), & ()-.L z10%D), & ()-.L z10%D), & ()-.
210% D), & () - RVZ" _bg{_?F410', #L 210%D), & ()-.L 210%D), & ()-. #3xL
210% D) , & () - - Bny@b Ypdebordisfids-ard 2989) . & () - - gknoty~_2F410', #L

()-

0,
S10% D). (- hpéé%{%Pc T\ E IS0l s 75, SRR 8 o ()
210% D) , &7.83-7.333564, 45693.69, 3&5( 3.40; IR Karifty 1,646,’de92,2115(4% 5018142p; 1341,
1325, 1297, 1267, 1209, 1111, 865, 807, 794, 716 cm™; MS (ESI+) for m/z 509 (100,
5 (M+H)"), 510 (30), 511 (40). Anal. Found (C,sH,.CIN,0,S): C, 61.20; H, 4.98; N, 10.92;
Cl, 6.94; S, 6.26.

EXAMPLE 55. N-(4-Chlorobenzyl)-2-(4-morpholinyimethy!)-4-oxo0-7-(4-
pyridinylmethyl)-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

1,4-Diethylazodicarboxylate (205 uL) is added to a solution of N-(4-chlorobenzyl)-
4-hydroxy-2-(4-morpholinylmethyl)thienof2,3-b]pyridine-5-carboxamide (418 mg) from
Example No. 41, triphenylphospine (341 mg), and 4-pyridylmethanol (273 mg) in THF (10

~ mL). Thereaction mixture is stirred at room temperature for 20 h and then poured into 0.5

20 N aqueous NaOH solution (25 mL). The mixture is extracted with EtOAc (3 x 25 mL).
The organic layer is dried (Na,SO,) and concentrated. The crude product is purified by
column chromatography (CH,Cl,/methanol, 50/1; 20/1) followed by recrystallization from
ethanol to afford 107 mg (21%) of the title compound as a white solid.

Physical characteristics are as follows:

25 Mp 208-210 °C (dec); 'H NMR (300 MHz, DMSO-d,) 5 10.55, 8.95, 8.56, 7.43-
7.35,7.34,7.25, 5.67, 4.56, 3.68, 3.54,2.39; IR (driﬁ) 2812 1648, 1593, 1550, 1543, 1500,
1416, 1345, 1328, 1299, 1117, 1111, 866, 805, 795 cm™; MS (ESI+) for m/z 509 (100, '
(M+H)"), 510 (30), 511 (40); HRMS (FAB) m/z 509.1424 (C,H,,CIN,O,S+H). Anal.
Found for C, H,,CIN,O,S: C, 60.89; H, 5.03; N, 10.81; Cl, 7.04; S, 6.30.
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30
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z10% D), & ()-.L z10% D), & ()-.L z10% D), & ()-. #3x> DF410', #3L 1? MINRY
z10% D), & ()-.#3xL z10% D), & ()-.L le%D) & ()-.L z10% D), & () -
210% D), & ()-.{_7?F410', #L z10%D), & ()-.L z10%D), & ()-. #3xL
210% D) , &6 hors3j0z10% D) , & ()-. L 210%D), & ()-. ?FA410° #lr k@%@m& ()-
) -

210% D), & ()-.L z10%D). & ()-.#3xL z10%D), & ()-.L z10%D). & ()-. ?F410
#L 210%D), & ()-.L 210%D), & ()-.L 210%D).& ()-.L z10%D), & ()-. #3xL
210% D), & <F410', #3xL z10%D), & ()-.L z10%D), & ()-.L 210%D), & () -
210% D), &%‘“&%410', #3L z10%D), & ()-.#3xL z10%D), & ()-.L

210% D), &1() - . A cothPSomd)of forfaptall z10% D), & ()-. ${_?F410', #L
210% D), & ()-.L 210% D), & ()-. #3xL 210% D), & ()-.L 210%D), & ()-

z10% D), & ()-.$' *+. 25 _?F410", #w
/3 N
R | H/\©\R1

5 STONTTH
R?
|

or a pharmaceutically acceptable salt thereof wherein,

R'is

10 (a) Cl,
® Br
© CN
(d NO,or
() F

15 Rlis
@@ §
®) R,

(¢) NRR),
(d SOR’ or
20 (e OR%
R’is
(@ H,
(®)  halo,
(c) aryl,

25 d)  S(O).R,
(e) (C=O)R’,
® (C=O)OR’,
(&) cyano,

(h)  het, wherein said het is bound via a carbon atom,

30 (i) ORY,

(G)  Ohet,
x) NR'R?
M SRY,
(m)  Shet,
35 (n) NHCORY,

(0) NHSO,R", or

75



210% D), & ()-.L 210%D), & ()-.L z10%D), & ()-.#3xL z10% D), & ()-.L 12 il
210% D), & () - . 589<ADG ?F410', #L 710% D), & ()-.L z10% D), & ()-.

210% D). & ()-.L 210%D), & ()-.#3xL z10%D), & ()- . GHKPSVW <F410' , #3xL

210% D) n@ () aedk 210% D) & ()-.L z10%D), & ()-. L

210% D) ,‘g"f’?’?‘k‘ng\z\ cf gj " DF410', #3L z10%D), & ()-. #3xL %ﬁ%ﬁ“i’é’()
210% D). & ()-.L 210%D), & ()-.L 2z10%D), & ()-.] oruvy{_ 2?F410',

210% D). & ()-.L z10%D). & ()-.#3xL 210%D), & ()-.L z10%D), &'() .

210% D) , & () - (p)? FACQalkyivhich @téyDy péitially whsamiAAed &), oftiénally substituted by

$10% D) & () L 219 @%Eﬁsﬁﬁ%ﬁﬁ%ﬁ%ﬁ” QTR ) B

z10% D), & ()-. "QD? 0 & ()- s'lo%&'() 8 10% & ()-L
z10% D), &*G9 - . #3x$%1EQ3710 10) 10%3 &' () 10%' & () -
5 (a) Ha
(®)  halo,
(c) C,.alkyl, or
R'is
(@ H,
10 (d)  halo,

©  C,alkyl, or
(d  R*together with R® form a carbocyclic or het, either of which may be
optionally substituted by NR'R?, by C, ;alkyl which may be optionally
substituted by OR", or by het, wherein said het is bound via a carbon atom;
15 Ris
(@ (CH,CH,O)R",
(b)  het, wherein said het is bound via a carbon atom,

(© anyl
(d) C,jalkyl which may be partially unsaturated and is optionally substituted by
20 one or more substituents selected from a group consisting of NR'R%, R",
SO.R’, and OC,_,alkyl which may be further substituted by het, OR', or
NRR?, or

()  Cy,cycloalkyl which may be partially unsaturated and optionally substituted
by one or more substituents selected from a group consisting of R'!, NR'R?,

25 SO,R’ and C, ,alkyl optionally substituted by R"', NR’R?, or SO_R?;
R%is
(@  Cy,alkyl,
(b) NRR',
(c) aryl, or
30 (d)  het, wherein said het is bound via a carbon atom;
R’ and R?® are independently
@ H
(®) aryl,
() C,jalkyl which may be partially unsaturated and is optionally substituted by
35 one or more substituents selected from a group consisting of NR'R*, R",

SO_R’, CONR'R", and halo, or,
(d  R’and R® together with the nitrogen to which they are attached form a het;
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1 10% '
10% '
10% '
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10% '
10% '
10% '
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| 10%' & ()- 3 10%' & ()- 3(mL0%' & () - % @El Jc?QD710' 10#32\/\,{;;‘!7%3

8 10%' & ()- 10%' & ()- 10%' & ()- 10%' & ()- JIMPSWAZ' DQD710' 10#
' ()-#3v 10%' & () - 103@ g () - iggg g 8 iggg g 8 Zradeho{ _ ')gggqg 10
8“3’%@5@‘% 8 #%O/éo&e() Ay Tore & ()- 10%' & () Wﬂ%
'()- 10%' & ()- 10%' & ()- 10%' & ()-#3v 10%' & ()- <QD710' 10#3v
()~ 10%" & ()- 10% & ()- 10% & ()-#3v  DQD710' 10#3 10%" & ()-#3v
'R k0% & ()- 10%' & ()- 10%' & ()-{_?QD710' 10# 10%"' & ()-
(@ aryl,
) het,
(c) C,scycloalkyl, or
(d  C,.alkyl which may be partially unsaturated and is optionally substituted by
one or more substituents selected from a group consisting of NR'*R'®, R",
SH, CONR'R'", and halo;
R"%is
(a) H, or
(b)  C,.,alkyl optionally substituted by OH;
R'is
(a OR",
(b)  Ohet,
(c)  Oaryl,
(d) CO,R",
(¢) et
®H aryl, or
® CN;
R%is
(@ H,
(b) et
() aryl,
(@ C, cycloalkyl, or
(&)  C,jalky! optionally substituted by NR'R® or R"';
R"is
@@  (P=O)OR"),
(b). CO(CH,),CON(CH,)-(CH,),SO, M",
(¢)  anamino acid,
@  C(=O)aryl, or
(&) C(=0)C,,alkyl optionally substituted by NR'R®, aryl, het, CO,H, or
O(CH,),CO.R");
R"is
(a) H,or
®) C,nalkyl

each i is independently 2, 3, or 4;

each n is independently 1,2, 3,4 or 5;
each m is independently 0, 1, or 2; and
M is sodium, potassium, or lithium;
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10%' & ()-#3v 10%' & ()- 10%' & ()- 10%' & ()-_?QD710' 10# 10%"' & ()- 12 Jui 203
10%' & ()- 10%' & ()-#3v 10%' & ()- 10% & ()- _?QD710' 10# 10%" & () -
10%' & ()- 10%' & ()- 10%' & ()-#3v 10%' & ()- <QD710' 10#3v 10%' & ()-
10%' & (). 10%' & ()- 10%' & ()-#3v' DQD710' 10#3 10%' & ()-#3v 10%' & ()-
10%" & (}"9“}’%@@&' ()- 10%' & ()-{_?QD710' 10# 10%' & ()- TEISYSHI%3y
10%' & ()- 10%' & ()- 10%' & ()-!$%,/ 2QD710' 10# 10%' & ()- 10%' & () -
10%' & ()-#3v 10%' & ()- 10%' & ()-/236: =@ ?QD710' 10# 10%' & ()- 10% & ()-
10%" & ()whetéiR@nyPary) isbHonally substituted with one or more substituents selected from the

group consisting of halo, OH, cyano, CO,R", CF,, C, salkoxy, and C, ,alkyl which maybe

further substituted by one to three SR, NR*R™, OR™, het, and CO,R"; and

wherein any het is optionally substituted with one or more substituents selected from the

5  group consisting of halo, OH, cyano, phenyl, CO,R", CF,, C, salkoxy, oxo, oxime, and C,
alkyl which maybe further substituted by one to three SR, NR*R", OR*, and CO,R™.

2. The compound of claim 1 wherein R' is F, Cl or Br.
10 3. The compound of claim 1 wherein R' is Cl.
4. The compound of any one of claims 1-3 wherein R? is H.

5. The compound of any one of claims 1-3 wherein R* is R*, NR'R?, SO,R’, or OR’.
15

6. The compound of claim 5 wherein R? is R’ and R® is C, ;alkyl which may be
partially unsaturated and is optionally substituted by one or more substituents selected from
a group consisting of NR'R?, OR", Ohet, Oaryl, CO,R', CN, SO,R®, and OC, ,alkyl,
which may be further substituted by het, OR', or NR'R®.

20

7. The compound of claim 5 wherein R? is R® and R is C, ;alkyl, which may be
partially unsaturated and is optionally substituted by one or more aryl or het.

8. The compound of claim 7 wherein R® is C, ;alkyl.

9. The compound of claim 1 wherein R? is methyl, ethyl, propyl, isopropyl, butyl, terz-
butyl, carboxymethyl, (C, , alkoxy)carbonylmethyl, 2-hydroxyethyl, 2-(2-methoxyethoxy)-
ethyl, 3(2-tetrahydropyranyloxy)propyl, 2-morpholinoethyl, 2-(diethylamino)ethyl, 2-
(dimethylamino)ethyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(1-methylpyrrolidin-2-

30 yDethyl, 2-(diisopropylamino)ethyl, 2-pyrrolidin-1-ylethyl, 3-(dimethylamino)propyl,
benzyl, 3-fluorobenzyl, 3-phenyipropyl, 2-tetrahydrofuranyimethyl, 2-pyrrolidinoethyl, 3-
pyridylmethyl, or vinyl.
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10%' & () - @G\DHKNO <QD710' 10#3v 10%' & ()- 10%' & ()- 10%' & () - 19 s
10%' & ()-#3vORVY\] A* EQD710' 1043 10%' & ()-#3v 10% & ()- 10%' & ()-' © “/
10%' & ()- 10%' & ()-"s|[: QD710' 1 |f, 109&& ()-( f,1098& ()- ff, 1090" & ()-

f 3( 10ty&&v(,,),m,556 §l 10%8& () - fS@HLO%E ()- | 2M QD1 fY 10%:p ,,(,35933, fr

10%m (m&' () - 99 1099 1099'h'y 1"10999& ()- F 'y 1"10%&&

1" 10%8&8&' () - |v%[ rQdl f 10% (& ()- 1098& ()-9 f10%mwn& () - fle%m_(rr&' ()-

fmioom (m& ()- f 10%n (m& ()- 9@|[:rQ0L f z ° #10& ()- ~ #10%'& ()- 9
TH#10% (& ()- U #10% (& ()- U #10% (& ()- z #10%' & ()- 69:;<l|obU4l

f1 (YMLO%0( ) - The BarhytlBdnA didifin whitein R’ Giéthy, 8ty )iso 1%@8&&
#10%?/&% M Ue|[: bu41m°(l 5%1,10(%‘? y

ACSy 10% r(&!e@ylmn?)g}a—b%k%wﬁl Wyl ()-s 1 F10%& ()- f31099& ()-1vUu4l

AEY#10% & ()-@ TY#I0% & ()-@ fY 10%' & ()- f (10%' & ()-10%0%0% fS;
1008& ()-u+O0| [:v4l ~ f4 10% & ()-T "Y#10% ' & ()-@f " YHLOWEBME ()- @f

Y#1098' 981( ) - @he oofifidHiEioAtait T @herein W WITA1o| BORRY YCHORIT=-D)ORE% & () -7 f

0% & f3 ml % E. 10aq_10qaq. 1

5#10%+( l&° 3“°(9’e ""lﬁ"g 2"&5&"1"‘93‘ (]’“‘F‘g%ﬁ'f{ ’éi‘t?é}“?fﬂ’y gne o

f $1098#& (n)orcsuhsawas gtjthegmn%"&ogj SR, RP@IB’ ! @e@&.@m an(d 10% & () -
f* "10% Qo &l "10% & ()- f9 10% & ()- 10%&() G [:rQ1 f

| yLEMLO%&&! () - f @10% & ()- £310% & () - q ff2T10% & ()- f/10% & () -
fIL*"10% & ()- 8vU4l f° 109B% 3& ()- f'l1098% 3& ()-410' 10' 10' q

fS: 10908 (Ip: OyIhekBpousd Of claiftDy WhMEDBI3S C),alkyl Wiiichiddsl be partally’ 10%GRGS! () - f

{F"1098' 3 turatefd and SRidhaf; dubstituted B S Horsbbtments HFHROFbEp kY OR®,
Y3#10%&! SR™, NR'R", halo, (C=0)C, ,alkyl, and SO_R".

13.  The compound of claim 1 wherein R’ is C, ,alkyl which may be partially
15  unsaturated and is substituted by one or more substituents of the group R, OR", SR",
SR", NR'R", halo, (C=0)C, ,alkyl, and SO,R”;

14. The compound of claim 1 wherein R? is C, ,alkyl which may be partially
unsaturated and is substituted by one or more substituents of the group OR", het and
20 NR'R"

15.  The compound of claim 1 wherein R® is bromo, iodo, 3-hydroxy-1-propynyl,
3-methoxy-1-propynyl, 4-hydroxy-1-butynyl, 3-hydroxypropyl, cyano, 4,4-di(methoxy-
carbonyl)-1-butynyl, 4-hydroxybutyl, 3-(3-carboxypropanoyloxy)-1-propynyl, 3-

25  (morpholinoacetoxy)-1-propynyl, 3-(2-amino-3-methyibutanoyloxy)-1-propynyl, or
thiomorpholinomethyl, N-[2-(4-hydroxyphenyl)-2-hydroxyethyl}-N-(methyl)aminomethyl,
morpholinocarbonyl, 3-[3-(morpholinomethyl)benzoyloxy}-1-propynyl.

16.  The compound of claim 1 wherein R’ is iodo, 3-hydroxy-1-propynyl, 4-hydroxy-1-
30  butynyl, 3-hydroxypropyl, morpholimomethyl, N-[2-(4-hydroxyphenyl)-2-hydroxyethyl]-
N-(methyl)aminomethyl or 4-hydroxybutyl.

17.  The compound of claim 1 wherein R® is 3-hydroxy-1-propynyl, morpholimomethyl,
N-[2-(4-hydroxyphenyl)-2-hydroxyethyl]-N-(methyl)aminomethyl or 3-hydroxypropyl.
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S-carboxamide;
15 @41 N-(4—Chlorobenzyl)-7-ethy1-2-(4-morpholinylmethyl)—4-oxo—4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
42) N-(4-Chlorobenzyl)-2-(4—morpholinylmethyl)—4-oxo-7-propyl-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(43) N-(4~Chlorobenzyl)—7-isopropyl-z-(4-morpholinylmethyl)—4~oxo-4,7-
20  dihydrothieno[2,3-b]pyridine-5-carboxamide;
(44) N-(4~Fluorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4—oxo—4,7-
dihydrothieno{2,3-b]pyridine-5-carboxamide;
(45) N-(4-bromobenzyl)-7-mcthyl-2-(4—morpholinylmethyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
25 (46) N-(4-chlorobenzyl)-4—hydroxy-2—(4-morpholinylcarbonyl)thieno[2,3-
blpyridine-5-carboxamide;
47) N-(4-chlorobenzyl)-7-methyl-2-(4—morpholinylcarbony1)—4—oxo—4,7-
dihydroﬂﬁeno[2,3-b]pyridine-5-carboxamide;
(48) 7-Benzyl-N-(4-chlorobenzyl)-2-(4-morpholinylmethyl)-4—oxo-4,7-
30 dihydrothieno[2,3-b]pyn'dine-5-carboxamide;
(49) N-(4-Chlorobenzyl)-7-(3-ﬂuorobcnzyl)-2-(4—morpholiny1methyl)—4~oxo—4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamidc;
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(54) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(4-pyridinylmethyl)-
10  4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide; or
a pharmaceutically acceptable salt thereof.

19.  The compound of claim 1 which is:
(1) N-(4-Chlorobenzyl)-7-ethyl-2-(3-hydroxy-1-propynyl)-4-oxo-4,7-dihydro-
15 thieno[2,3-b]pyridine-5-carboxamide;
(2) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxy-1-butynyl)-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
(3) N+(4-Chiorobenzyl)-7-ethyl-2-(3-hydroxypropyl)-4-oxo-4,7-dihydro-
thieno[2,3-b}pyridine-5-carboxamide;
20 (4) N-+(4-Chlorobenzyl)-7-(2-hydroxyethyl)-2-(3-hydroxy-1-propynyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(5) N-(4-Chlorobenzyl)-7-[2-(diethylamino)ethyl}-2-(3-hydroxy-1-propynyl)-4-
oxo-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(6) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxybutyl)-4-o0xo-4,7-dihydro-
25 thiero[2,3-b]pyridine-5-carboxamide;
(7) N-(4-Chlorobenzyl)-7-(2-hydroxyethyl)-2-(3-hydroxypropyl)-4-oxo-4,7-
dihydrothienof2,3-b]pyridine-5-carboxamide;
(8) N-(4-Chlorobenzyl)-7-[2-(diethylamino)ethyl}-2-(3-hydroxypropyl)-4-oxo0-4,7-
dihydrothieno{2,3-b]pyridine-5-carboxamide;
30 (9) N-(4-Chlorobenzyl)-2-iodo-7-methyl-4-ox0-4,7-dihydrothieno[2,3-b]-pyridine-
S-carboxamide;
(10) N+(4-Chlorobenzyl)-2-(3-hydroxy-1-propynyl)-7-methyl-4-ox0-4,7-
dihydrothieno{2,3-b}pyridine-5-carboxamide;
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20 dihydrothieno[2,3-b]pyridine-5-carboxamide;
(21) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethyl)-
(methyl)amino)methyl)-7-methyl-4-oxo-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(22) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-phenylethyl)(methyl)amino)methyl)-7-
methyl-4-o0xo0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
25 ' (23) N+(4-Chlorobenzyl)-7-ethyl-2-(4-morpholinylmethyl)-4-ox0-4,7-
dihydrothieno[2,3-b}pyridine-5-carboxamide;
(24) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-propyl-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(25) N-(4-Chlorobenzyl)-7-isopropyl-2-(4-morpholinyimethyl)-4-oxo0-4,7-
30 dihydrothieno{2,3-b]pyridine-5-carboxamide;
(26) N-(4-Fluorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
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(32) N—(4-Ch1orobenzyl)-z-(4-morpholmylmethyl)-4—oxo-7-[2-(l-
pyrrolidinyl)cthyl]-4,7-dihydrothicno[2,3-b]pyridine-5-carboxamide;
(33) N-(4-Chlorobenzyl)-2-(4-morpholinylmethy1)-4~oxo-7-(3-pyn'dinylmethyl)-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
15 (34) N—(4—Chlorobenzyl)-2-(4-morpholinylmethyl)-4—oxo-7-(4-pyridinylmcthyl)—
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide; or
a pharmaceutically acceptable salt thereof,

20.  The compound of claim 1 which is:
20 (¢))] N-(4-Chlorobenzyl)—7-ethyl—2-(3-hydroxy-1-propyny1)-4~oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
2) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxy-l-butynyl)-4-oxo-4,7—dihydro-
thieno[2,3-b]pyridine-5-carboxamide:;
3) N-(4-Chlombcnzyl)-7-eﬂ1yl-2-(3-hydroxypropyl)-4-oxo-4,7—djhydro-
25  thieno[2,3-b]pyridine-5-carboxamide;
(4) N-(4-Chlorobenzyl)-7-(2-hydroxyethyl)-2-(3-hydroxy-1-propynyl)y-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
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thieno[2,3-5)pyridine-5-carboxamide;
@) N-(4-Chlorobenzyl)-7-(2-hydroxyethyl)—2-(3-hydroxypropyl)4-o,xo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
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15
24. A pharmaceutical composition comprising a compound of any one of claims 1 to 23
and a pharmaceutically acceptable excipient.

25. A compound of any one of claims 1 to 23 for use in medical treatment.
20

26.  The compound of claim 25 wherein the treatment is the treatment or prevention of a
herpesviral infection.

27.  The compound of claim 26 wherein the herpesviral infection is herpes simplex virus
25  typel, 2,6,7,or 8, varicella zoster virus, human cytomegalovirus, or Epstein-Barr virus.

28. The compound of claim 26 wherein the herpesviral infection is herpes simplex
virus type 1, herpes simplex virus type 2, varicella zoster virus, human cytomegalovirus,
Epstein-Barr virus, human herpes viruses 7 or human herpes viruses 8.

30
29.  The compound of claim 26 wherein the herpesviral infection is human
cytomegalovirus.

30.  The use of a compound of any one of claims 1 to 23 to prepare a medicament for
35  treating or preventing a herpesviral infection in a mammal.
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wherein R is C, jalkyl; and X is Cl, Br, CN, NO,, or F, comprising:

reacting an amine of formula L-1:

Vi CO,tBu
ot

NH,
L-1

10  with an alkoxymethylenemalonate of formula R’OCH=CH(CO,W), wherein R’ is C, ,alkyl
and each W is independently selected from C, alkyl, to provide a compound of
formula L-2:

/ COztBu

N—H

CO,W
cow
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cyclizing the compound of formula L-4 to provide a bicyclic ester of formula L-5:

K,N’/°
s

N

R

Co,W

L-5
10

hydrolyzing the ester of formula L-5 to provide a carboxylic acid of formula L-6:

/ CO,H
I 2
S
N
Le R

and
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reacting the carboxylic acid formula L-6 with a benzyl amine of the formula:

Hy
X

wherein X is Cl, Br, CN, NO,, or F, to provide the compound of formula L-7.
5 33, The method of claim 32 wherein W is ethyl, R is methyl, and X is Cl.

34. A compound of formuia L-3:

Y I CO,1Bu
S R
|\< CO,W
-
L3 OV
wherein R is H or C, _alkyl, and each W is independently selected from C, ,alkyl.
10
35. A compound of formula L-4:
K, N / I CO,tBu
SR
CO,W
CO,W
L4
wherein R is C,_alkyl, and each W is independently selected from C,_,alkyl.
36. A compound of formula L-5:
15

L-S
wherein R is C, jalkyl, and W is H or C, jalkyl.
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37. The compound of claim 34, 35, or 36 wherein R is methyl and W is ethyl.

38.  The compound:

(1) N-(3-tert-butoxycarbonyl-thien-2-yl)methylaminomethylenemalonic
acid diethyl ester;

(2) N-(3-tert-butoxycarbonyl-5 morpholinomethyl-thien-2-
yl)methylaminomethylenemalonic acid diethyl ester;

(3) ethyl 7-methyl-2-(4-morpholinomethyl)-4-0x0-4,7-dihydrothieno(2,3-
b]pyridine-5-carboxylate; or

@) 7-methyl-2-(4-moxpholinomcthyl)-4~oxo-4,7-dihydrothieno[2,3-
b]pyridine-5-carboxylic acid.

39. A method for preparing a compound of formula I:
Y 0O O
3/ N
R2

1
wherein R'-R* have the values described in claim 1, comprising reacting a corresponding

carboxylic acid of formula (II):

R4 0
R, 4 ) ) CO.H
S
N
m &

with a benzylamine of the formula:

H,N
X

wherein X is Cl, Br, CN, NO,, or F, to provide the compound of formula (I).
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