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4- ©XO- 4, 7- DI HYDRO THI ENO ( 2, 3- b] PYRI MMHWWM DES AS ANTI VI RAL. AGENTS
FI ELD OF THE | NVENTI ON The present i i des

4- oxo0- 4, 7-di hydro-t ht eno[ 2, 3-b) pyri di ne- fseesar boxam de derivatives, nore
speci fi cal WP 0S5I®n7y| am nocar bonyl - 4- oxo- 4, 7- di hydr o t hPERGP/0823%) pyr i di ne
derivatives of fornuj: 7Y i é hwig.al agents (e.g. as
agents agai nst vi rusg?gﬁiﬁg BR%;Z %ﬁmsm%’s%%g‘ D D OF THE | NVENTI ON
The herpesviruses conprise a large ramly o Rﬂ%‘u‘%ﬁe stranded DNA viruses.
They are al so a source of the nost common viral illnesses in man. Ei ght of
t he herpes viruses, herpes si A [ and 2 (HSV-1 and HSV-2),
varicePla zoster virus (vzZv) IHEL@% ? Wgﬁi%él ovirus (HCW), epstein-Ban
vir ug) ( EEV) , gmﬁe ﬂil‘di]mﬂinhﬁitibﬁ§¥dwicfeu$-eﬁo-@,7-cﬂtgscﬁmdﬁ&o((j}ﬁ1ﬂp§n, 2‘dihH§/- 7, hand

HHV- 8), hav een shown to infect S. V-1 an V- S erpetic
o1 ons. oRMBHER SR oG Rt SGIToR DG SRE B poca Ay SPs oA GebReDnal |y
cause i nf eGédopnS-bRfyritiine deyRriteschf ERERRITEH), which arehicbM sakitivital Bgdntshe.gedsect s in
infants and a vari ety of di seases in._inmunoconprom sed patients such as 20
retinitis 28HeARAHER VAL s%‘t‘r?(ﬁﬂ?jj?fﬂeﬁ) aﬁ’c‘&%ti nal di sease. VZV is the causative

agent @f chicken pox and shingles. EBV causes infectious nononucl eosis. It
can al so cause | ynphomas i_n inmunoconprom sed patients and has been

associated with Burkitt's BAGKERAENDLQE JHEINVENEHON ar ci nona, and Hodgki ns

di sease. HHV- 6ThenhdrpQ@virdes edrhpiRe AUREY fafilly bPSABIAtaREEd TRYA DRuRS SAfhat ed with
mul tiple sclerosis and chroni'c fatigue syndrome. HHV-7 25 di sease

associ at i ¢FF 3l% aseurce aF the most ommanvipkilingsies ipawn; Fighd pkthe baypes Vimsasoseol a.
HHV- 8 has nhgglsifPRRirdd §fes'¥ drld 2KRSROS indSHSRARS, YaBeellR Q6Mer GRUL g\ﬁ\?as ed

| ynphomas, and mul tiple nyel oma.” | NFORMATI ON DI SCLOSURE 30 JP 8301849

di scl o¥es human eytgmegloviy 3 epiain-Bem vige (BB V) and humnandiemes viswpbunds  of
formul a | ' Heval Hgﬁd_ j . ounds are
reported to ega{ ac fk. ni nﬂiaﬁﬁl |t§)§§?&%§g}gﬂﬁ?’g?€gﬁf&g§%ﬁ%{)y is reported for
t he conpounds, HAY-DaAIGEYE cdussdierpsteslesiopsaarthaipsand gamitasorespactively an LH

r el easi ng i I i The

di scl osed 1&%?@?2?2?%“2%?‘%%%@ o%%%%%q%c%ﬁﬁgggﬁg@g%g@gﬁ elllgoni sts

i ncl ude ardeferts aryinfentsizind pokiicty obdipmsas ds intrheriocompyrogsed patdents| sychi asc| ude

t hi enopyri g . The. : e]s) hor non ists are not
r epor t@é tr%hgtgsz ggefsmsr}(ogir’?;m éi%alg%n}gﬁmglc 1s|re§4|et 33/% \FE% tgfﬁg%él%?%%f%gglscﬁ?"used

t hi ophene pdg and/shingless FBVatausos énfeaioos mesbriucledsis dt cangilsotcemsilymphomasninagoni st

activity and antihyvpertensive tiyity. JP 920 6, .an 95/ 28405 di scl ose
b enopyr (B RESoRRAR At EATR el Yysntisns ol SRR B AASR. 67 oo ose
t hi enopyr indsaphargnggabearciisond) and Hodgking disedse AHHV-6 is the causative agent of roseola

and may be associated with multiple sclerosis and chronic fatigue syndrome. HHV-7

25  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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to be useful as resorption inhibitors for the treatnent of osteoporosis. US
4,767,766 discl oses thienopyridine conpounds that are reported to be useful
as |0 5-1i poxi(ogssnase i nhibitors. DE 4227747 di scl oses thienopyridone
compounds tHAP" reported to be useful as herbicides. EBT ®7di scl oses
t hi enopyri done conpounds that are reported to possess i munoregul ati ng and
bone absorption inhibiting activity. i5 WO 96/18616 and WD 96/ 18617

generi cal | y adiagwiistssiaclads aaarrayyoficydlicaoyipeumds thapmay genereeslly naluderay i ncl ude

6- (acyl am nq).t hi en rigin I = 419- 426

di scl ose t hgglﬁl}ogﬁréér%g%iog'r?ngﬁgl'cp\lﬁereié%ﬁl%ag gglr)%nﬁé? ﬁ%&&g{s%ﬁ@ﬂrﬁpgﬁéé fic

2- chl or 0- 7- pessesspnypyivird-activity4, 7- di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxam de
s. No bi ol ogi cal [ Mb LN 99@ g ddi tionally,

t here have been Egﬁn%jrsﬁgéx?lg%%?%s 0 S%n %gérbvg%%f‘ ﬁ}%ﬂ%}g%g%?ﬁdité?%@s and

t hi enopyrs dacngistepsirsE estagoniyt activitnandraotitiyakrteasive activigy. agai nst gram positive or
gram negative ba L i 1 hien iy Ghi n hi enopyri done
esters have al soﬁ%)éﬂeor%l&b&%@W)@ggégs%?ﬁ%g%%%@ﬁ@%’%ﬂgw%t%?/%#iesi s of these
aci ds. 25 SUMNVARWGIR/TIE7 kid\ENDTEIR6 Tiselogprthismpyridine/entpoamis rabare chpsrted
compound of fornu l: R.0.0.R3 ~ = ~ R~ R2 30 or a

phar maceut i Ct%ﬁT L)}se%g%séﬁsto%’loe 1@5B?mtf#reé%%at%g?fg}stﬁ?po&sml s (a) d, (b) Br,

WO 00/ 53610 (C) U8)4,76@)6MRitsdlesesthieadpyfidine (apo(uads that areRepoited tohg uselidl a§ c) (d)
is (e) ( (h ' - (] k) (1) (m (n) 2s (o) (P) PCT/US00/ 05937 CN,

NOZ, or F. ﬂqﬁg‘g’%ﬁ&égeg“"é& R9, or OR9; H, halo, aryl, S(OnRa, (C=O) R,
(C=0) OR9, cyano, DEaR27 A diselpses thigndpyridond comipounds thaf are epertadiobe wefulys OR'
Chet, NR RB | %icide?het’ NHCOR 2, NHSO-R ~, or C, _~al kyl which may be
partially unsaturated and optionally substituted by one or nore
substituents of ERE0IS5Bdisclmey thizRopyr@phe coRoyndlRaRae reperttad to p@Bse®) C, . , al kyl ,

or SO "R9;

immunoregulating and bone absorption inhibiting activity.
15 WO 96/18616 and WO 96/18617 generically disclose 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 O O
S N H R\
R?
1

30
or a pharmaceutically acceptable salt thereof wherein,
R'is
(a) Cl,
() Br,



R' is 30 (a) H (b) halo, (c) C ~,alkyl, or 3 WO 00153610 - PCTNS00105937
()R together with R forma carbocyclic or het, either of which may

beopti onal ituted by NR R, by C _,alkyl which ma

optional | yswu @ﬁ@ht ed by OR 4, or by het, wherein said hé{:*i‘ﬁrsso "’8&% via a
carbon atom Rs iss (a)(CH2CH20); R, (b)het, wherein said het is bound via a
carbon atom (c)aryl ég}) C, _,alkyl which may be partially unsaturated and is
optionally subst(f ut »byone or nore substituents selected froma group
consi sting of NRgRe, NB,,0t0SOTR , and OC ~allryl which may be further
substituted by het, OR, orNR R8, or(e)C3_ecycloal kyl which nmay be
partially unsat dplat e and optionally substitutedby one or nore substituents
sel ected frpmga group consisting of R, NR R8, SOnR9, and C, _, al kyl
optionally substituted by R, NR Rg, or SOMR9; ~s R6

is(a)C .%allryl , @ RgHc)aryl, or(d)het, wherein said het is bound via a
carbon atom 20 Ry) an@s,RB are independently(a)H N)aryh(c)C, _, al kyl which may
be partially unsaturated and is optionally substituted byone or nore
substituents sel(kt eB’R?Re)m a group consisting of NR R, R'25SOTR9, CONK' R,
and halo, O, (d)® aBARR ort0gether with the nitrogen to which they are
attached forma het; R9 is(a)aryl.(b)het,30 (c)C3_ecycl oal kyl,

or(d)C, _, al kyl Rl chORey be partially unsaturated and is optionally

substi typedrbygone or nore substituents selected froma group consisting of
NRR, R,SH CONRR) and halo; 4 WD 00153610 PCT/ C1S00/05937 R is(a)H,
or(b)C, _, al kyl cfﬁ)(io |1y substituted by OH R" iss

(a) R, (b) Onet, (®) Cammb, (d) COzR o~(e) het, 10 (~aryl) orR z is(a)H, (b)het)15
(c)aryl, (d)C, _, cycloal kyl, or(e)C, _~alkyl optionally substituted by NR Rg
or R':R' is(a)~=8) (OBYH)z.20 (b)CO( CH-"CON(CH,)-(CHz)"SO, M, (c)an anino
acid) (d) (=0 aryly os(@® (=0 C, _,alkyl optionally substituted by NR RS,
aryl) het, CO2H, orO&CCI_@;COzR%); 25 R is (a) H or (b) C _,alkyl; each i
is inde éndently(c)z, T 4; 30 each n is independently 1, 2, 3, 4 or 5;
each mis indepgaden{¢s0yrR%1, or 2; Mis sodium potassium or lithium 5
WO 001 53610 PCT/ US00/ 05937 wherein any aryl is optionally substituted with
one or nore subs®lt uS¥® sel ected fromthe group consi sting of hal o, OH,
cyano) COZR ) CHB) Chetpwvhezél Yaid Relék Houndviah kathondidrg,h maybe furt her
Substituted by one to three SR, NR 4R', OR', het, or CO2R'; and wherein
any het is opti allg)PSubstitut ed with one or nore substituents sel ected
$om t he 2group caiysi soheg of hal o, OH cyano, phenyl, COQZR', CF" C, . 6al koxy,
oxo, oxinme, and _GP%I(,%QZ/I whi ch maybe further substituted by one to three
SR', NR 4R 4, , 0 R'. In another aspect, the present invention also
provi des: a phar(acegRi®cal conposition conprising a conpound of fornula I)
or a phar maceuti(?ngl I % at*(;cept able salt thereof, and a pharmaceutically
accept abl e exci pient P? e to conposition preferably conprises an effective
antiviral anount(mpf WNHEC@Rfipound or salt); a nmethod of treating or
preventing a herpesvi paf ection, conprising admnistering to a manmal
(e.g. a human) iﬁ?nez\%@(ﬂ’ks’lﬁh treatnment, a conpound of fornmula (1) or a
phar maceut i cal | y(phcc&hiatityl @hiskinhy bénerigadlly unsxneaedamd pgticnklly subsithtad by ) or a
pharmaceutically acceptable salt thereof for ,use;. 3 i¢al, treat ment
(e.g. the treatnent 85”%&%‘%%{ tbtﬁe“ésfofgler%?“ﬁ&v?) lrg?ln’f%ggfw:h %e use of a
conpound of fornula (CFOX,atkyblasORceutically acceptable salt thereof to
prepare a rridgscarrent for treating or preventing a herpesviral infection in
a mammal (e.g.” a human); and a nmethod for inhibiting a viral DNA

pol yneri®e, conpf)si iy contacting (in vitro or

(b)  halo,
(c) C,4alkyl, or



20 in vivo) the polynerise with an effective inhibitory amunt of a. .
conpound of fornula |, or a pharmaceutically acceptable salt thereof. The
invention al so provides novel intermnmedi ates and processes di scl osed herein
that are uXFWs3§Br preparing conpounds of fornula |. CoRBOUBMLSB formul a
| have a 4-substituted benzyl am nocarbonyl substituent at 25 the 5-position
of the thieno[2,3-b]pyridine ring system This substitution pattern has
been found to pr@yi dR‘aoyeperwitisRifotnna edrbiydliconhét| sithermwhickehagibt i vi r al

activity conpared to thienopyri.dines i thi.s.substitutio DETAI LED
DESCR! PTI ON OF THE | VERRHIZRHCSiz 7 F‘J&a‘fg‘?kin%ga@@f“ih%ﬁ%t‘?ag ORI o ess
ot herwi se descri bed: sabdtitutedsbyf ORI Oby leh where)n daiddenls bamd iviadicarbdh ktgin;  al koxy,
etc. denot er‘QOth strai ght and branched groups; but reference to an

i ndi vi dual l cal such as "propyl" enbraces only the straight chain

radi cal, sa branctgd olcd,0Hj»Bfer such as "isopropyl" being specif cally
referred to. V\heﬂ) al Lg&lan. .\/\@90@%&10 P%I C11800105937 be partially
unsat ur at ed, t he(BI ky/feb S5 sAg\peid}, LBASAROBFMore (e.g. 1, 2, 3, or 4)
doubl e or triple(dondsylin the chain. Aryl denotes a phenyl radical or an
ortho-fused bicyclic garbqgcyclic radi havi ng. abaut ni to. ring
atons in which afd)l ed 't’alg’ﬂé%ﬁhﬁ’bayibg pﬂﬁ%hﬂ%%fraig—%?n%i 13 opfto aﬁrsybsflh‘%% %ive (5),

six- (6), or seven- (ofeofmbizanisdtusstt seleated dromra graupabnsising df KRRERIGyclic ring

having 1, 2, 3, or 4 er o selected fr th [ psting of oxy)
thio, suf%inyl, sul foé@tp‘,’a&ﬁ%’%!“?’ﬁ‘ﬁ@%}m%ﬁ"’c‘ﬁ%eéﬁ;ﬁ?‘i“%ﬁﬁ?’ﬁﬁ%s@& to a
benzene ring, or any ¥R®}aki c heterocycle group. Het includes "heteroaryl,"
whi ch enconpasses.,a radical -attached .via a, ring carbon of nocyclic
aromatic ring coﬁel)ai n*ﬁ@“’f".a{‘/‘éf %l}l&sTa l’reipf’frélalé’f%nr?sgmr@geﬁs?‘}l é;?p?lﬁﬁa 3fgh)l’cs§"r“g°§n and 1,
2, 3, 10 or 4 het er odiyoms oemots ssteligentesticted fromhagrappeomsistiogef R'Y, INRJR D f

non- per oxi de oxy, thi i I nt \Rfesl S o o9 C,, ~al kyl,
phenyl or benzyl, as %Iﬁa’n&gg%%%@é&ugf%e?{r@g?ﬁgfﬁgel%j’qéisgv%l’i c

het er ocytd e Rffis about eight to ten ring atons derived therefrom
particularly a b?a?t-dgrgtéﬂti ve or one derived by fusing a propyl ene,
trimethyl ene) or ‘*tetrafetnyl ene diradical thereto. 15 Wien R together with
R forma carboctl i YR®RA and R together can be a 3, 4, 5, or 6 nenbered
saturated or uns éura&l@dorcar bon chain. "Amno acid," includes a residue of
natural am no acrd (e.g: Ala, Arg, Asn, Asp, Cs, Gu, Gn, dy, H's, Hyl,
Hyp, Ile, Leu, LY®, Nt )whetein saidetis Bamd vibtarcarb®m gtiomTyr, and Val) in D or L
form as,yelds aspubal eﬁhenagi no acids (e.g. phosphoserine, 20
phosphotﬁreonine, phosphot yr osi ne, hydroxyprol i ne, gamma-car boxygl ut anat e;
hi ppuric acid, oéahyldroi ndol e-2-carboxylic acid) statine) I, 2,3, 4;

t et rahydr oi soqui pgl i 13- carboxylic acid, penicillamne, ornithine,
citruline, a-nmethyl-a ahine,.para-benzo | phenyl al ani ne, phenyl gl yei ne,
propar gyl gl yci ne(c)sar€Cogkylavhichiepytbe pactipiiy unsepnrgied ard) is optipnally swbstigseddbyc an
conveniently be |inke j f VR ok Rl a |

t hrough t he carboxy t%ﬁ%?%%%“%ﬁ%ﬁ%‘@gpg}%& orgét{ﬂggug 1gn’;}ydt her
conveni edt point of a$@FRHEENR'R'Synhhale orfor exanpl e, through the sul fur of
cysteine. | par (§oul RTungd AEMEAGhEi SN RANMEEPEE udfed chiplopthel © Lhe
remai nder of a conpound of formula | through the carboxy termnus.” I't will
be appreci atBdSby those skilled in the art that conpounds of the inveation
30 having a chi r@{) cegier may exist in and be isolated in optically active
and racem c fornms. Sone conpounds may exhibit polynorphism It is to be
under st ood that (e phsésent

30 (©) C, scycloalkyl, or
(d 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"',
SH, CONRYR'", and halo;



i nventi on enconpasses any racem c, optically-active, polynorphic)
tautoneric, or stereoisoneric form or mxture thereof, of a conpound of
t he |nvent|on %ﬁhlch possesses 7 WO 00/ 53610 PCT/USOO 1%? usefu
properties 98@ Med- herein, it bei ng well known in t he &t o prepare
optically active fornms (for exanple, by resolution of the racenlc form by
recrystalllzatlon techni ques, by synthesis fromoptically-active starting
materi al s) BYischiral synthesis, or by chromatographic separation using a
chiral stationagy phgsg) and how to determi ne antiviral activity using the
standard tests scribed herein, or using other simlar tests which are
wel | known in tif® ar€.salkyl optienally grbstituteid by D8 under st ood t hat conpounds of
fornula I efein R2 i s hydrogen can exist in the corresponding tautoneric
"enol" form and that such tautoners are included as conmpounds of the
i nventi oh. The ¢arbofRA&t om content of various hydrocarbon-cont ai ni ng
noi eties is |ndlgpteﬁ hét0 by a prefix designating a | ower and upper nunber
of carbon atons i'n the noiety, i.e., the pref x C, ~ indicates a noiety of
t he |nteger ) (@o tﬁ@yhnteger "j" carbon atons, i ncl usi ve. Thus, for
exanpl e, k g6 to al kyl of one to seven carbon atoms, inclusive.
The conpounds o] he pfesent i nvention are generally naned accordlng to the
| LJPAC or CAS ndﬁenchﬁxure system Abbreviations which are well known to
one of 15 ordln?ﬁ Eg{h in the art may be used (e.g. "Ph" for phenyl, ~M"
for

for nethyl, yl, "h" for hour or hours and "rt" for room
tenperature). SﬁéblfCU,and preferred values |isted below for radicals,
substituentgs;and ranges, are for illustration only; they do not exclude

ot her defined val ues or other values within defined ranges for the radicals
and substituent 48 ThH, conpounds of the invention include 20 conpounds of
formula I havin nypgonbi nation of the values, specific values, nore
speC|f|c val ues, ‘and preferred val ues descri bed herei n. Specifically,

C, ,alkyf can bdonet Wb, ethyl, propyl, isopropyl, butyl, iso-butyl, sec
butyl pentyl, %mpentyk d&ﬁéYBr or heptyl C $cyc|oalky| can be
cyclopropyl cyclobut ycl openty eIohex rl, cycloheptyl, or
cycl ooctyl ; . @) kofay7aucalrppbenq%ms¢h§sttyted¥vm& orBS' pr opoxy, | SOpr opoxy,
but oxy, isoRbH;oxy, sec- but oxy, pentoxy, 3-pentoxy, hexyl oxy,

I'met hyl hexyl oxy, or heptyl oxy; C(=0)C, _, al kyl can be acetyl, propanoyl,
but anoyl ) pentad@yl kaﬁéﬂhQLpentanoyl hexanoyl, or heptanoyl; aryl can be

phenyl,zbndenyl @@gﬁ&ﬂxﬁ»«bﬁg(gﬁqskg Yrrolidinyl, pi peri di nyl)

mor phol i nyl thlonnrphollnyl het &f oary and heteroaryl can be furyl,

i m dazol yl, trldﬂnyPnN?WP&%inyl oxazoyl, isoxazoyl, thiazolyl) 30

i sot hi azoyl, py“@;0|bb#»&gfbp| pyra2|nyl tetrazolyl pyridyl (or its
N- oxi de) , thleny , rim dg its N oxide ndonI squ|nonI (or
its N-oxide) or KS@)C(ﬁ}kYIQ opglly jsghstituted 4, v 1, B, 9500/ 05937 When
C _,alkyl is partlalkxcngﬁjmmﬁied , 1t can speC|f|caIIy be vinyl, allyl)
1propeny| 2 ,propenyl , butenyl 2-butenyl, 3-butenyl, 1, 3-butadienyl,

1- penteﬁ?l) Zﬁ%ntenyl 3 pentenyl 4- pentenyl, 1-hexenyl, 2-hexenyl,
3-hexenyl, 4-hex ylf{grhexenyl ethynyl,l-propynyl, 2- propynyl, 1-butynyl,
2-butyny|, 3- bu%¥ny 1 pentynyl 2-pentynyl, 3-pentynyl, 4-pentynyl,

5- hexane-1-ynyl , hexynyl, 4- hexynyl, or 5-hexynyl. A specific
value for Het is a flve- (5) six- (6), or seven- ('n menbered saturated or
unsaturated ring . containing_ 1, 2, 3, or 4 heteroatons selected fromthe
group consi gacn i i5 indepsndrntlyes 30rde oxy, thin, sulfinyl, sul fonyl, and
nitrogemnp asachalis lnaébeﬁdeﬁﬁ}dl Qak, 4qhr 5an ort hof used bi cycl ic heter ocycl e of
about eight to twelve ring atoms derived therefrom tO particularly a
benz- derlvafﬁgémﬁP“BW@dHEW|vb&r%y fusing a propyl ene, trinethylene)

t et ramet hyl 8NR sédiwd,}RtaeeEm, B Ndenel | ¢ hat diradical thereto. A specific
value for R is F, Cl) or Br. A nore specific value for R is d. A
specific value for R~ is H.

5



15 A specific value for R is Rs, NRR8, SOzR, or OR . A specific value ,
for RZis R. A nore specific value for R~ is rrethyl et hyl ) propyl,

i sopropyl, butyl, tart-butyl, carboxynethyl, , al | co %/ﬁ @ Irrethyl,
2- hydr oxyef’vﬁ’)ﬂ"}gdi (2-nmet hoxyet hoxy) et hyl) 3- (2 tetrahydrgé %b:q ?%iy) propyl ,
2- nor phol i noet hyl, 2-(diethyl am no)ethyl, 2-(dinmethyl 20 am no)et hyl,

2- pi peridi noethyl, 3-piperidinopropyl, 2-(1-nethylpyrrolidin-2- yI)ethyI 2
(di i sopropy I“dnmem@)llealtyyis optiongljy sudstitetpdwith griecor mpre substifughiyselepjedframmidy pr opyI )
benzyl, 3fl heayd o Ru q{erm raﬁfi I af
2-pyrrolidi %%?E%%M?Oﬁfpdéﬁnﬁ e, 7 vyt 9 @” 5p c?‘afcnga ue for RZ
is methyl, duthetsubstibesert Rypgne to mrqqgsar oNB‘eRﬁ;ﬂR‘ hg.qC(QiR 3t Ayd ani no) et hyI or

2- (di net hyI l; b & tithknt

(C20 Ro, ¢ GOVl B e orRoRRG UGt RnL B mbfe alefibnut Bleten Bofdhte T at e
and optl dnalgtcyapsmbsnng eftheld, B, ¢yaro, ohenubﬁ@:&u@w&.mg oz, qxhae,gmdﬂ.p R',

R i e d . lue f
s, amig Voo s e e A O R % 208 P e 1y ve for

substl t ut ed by olneanotherraspeet, ﬂlslpsﬂsmtlmfmtisn@rsovmeidgﬁ‘ oup R', OR', SR, SR',

NR R, hal o, % W%:g] / 1US00/ 05937 A
speci fic val ue f%&aﬁnﬁeﬁt&@ co"lggg?& ﬂsmnga part %&Pﬁﬁhéréat urated and is
sN % b SR tit lﬁlt Ied pbzmg)s%mlly nznentzlsieu wghg&éé%é a gamh@utgqabn pcc?tablc emént @R, SR,

e, 0
C, _,al ky whi c% > pbeg&t}g (}mﬁy unsat l‘ﬁ attlgggl B{uﬁngl l(!&B]gtl(tlutseé)sby one or
mor e substl t uent gmeﬂhmi regting 4y proRenting a herpepyiraliufergion, Aompuyng administening for R
|s (Z or Sl Wosk

NR' Ra, t%ﬂﬁ:mgﬂ%&“)a&nﬁ mng‘,ﬂr%t{r;ﬁ SO, mBm; A m@g&sgefgﬁﬁlclvoégse for R'
|s br o, |0§@1ﬂa@uﬂgﬂéim§@yp@b19ﬁ%§m§qf 3- rret hoxy- 1pr opynyl ,
4- hydr oxy- 1- but yny, DR 1)-1to
butynyl) 4-hyd ro£l AmeR g?éwm@imcar nggabrﬁng%gﬁ%all oxﬁémg%?tg%fﬁr?gﬁ e Q0
3 ( mor phlﬁl i M@elttmga)emt (8120t Hrgatment or prevention of a herpesviral infection);
3- (27 ami no- 3- et (i, draRaubAKN b e 19f3r_my4 phaﬁ{acéulfibﬂfiQE&EQ{ﬂ'e earRLEy . N
[ 2- (4- hydr oxyphenyl) - 2- hy drox yl] hyl ) am nonet
mor phol i noc4® n@mwmsdlfasn%@r éﬁ’@m Wﬁtwg)at}@mwbwfn@mwl A nore
igegl Ll gr\c/)al(grgc?gﬁ mlsgaﬂd[s)hlol()d(r)mrrgt Eydr oxy- 1- propynyl, 4-hydroxy-1-butynyl)
ydr oxy yl, ' , . e

N- [ 2- (4- hydr oxyph#ted fop IW%N@@NMNW%W?M%MWB (g pitro or
4- hygr inbbUt@[{ kw? %W%G with lat Efdc@Ve iffhibitcty Anébhtl6 X6 mbomd? Yohhhia I, or
nmor phol i monet hy
hydr oxyphen;ﬁlp}‘%aﬁﬁpﬂﬁ%y?%ﬁ&?\ﬂ]’ﬂm{‘?fﬁ‘tfhyI yam nonmet hyl or 3-hydroxypropyl. A
SpeCI fic value f@ﬁe B&n’txﬁn 4164 64kt &InovR1 thterriedifeSA idcbsSes\@ciéBed HafeiiBatl S

, al kyl which béf?rf' partially unsaturated and is optionally substituted

by one or mOFERSERY przing sorapquads o dormpldh a group consisting of NR RS, R

, SOMR9, and OCCG:%{)&M& of f¥iRluTd Y HIRY/a hﬁxb@&kﬁ@eh‘%nzﬁﬂﬂﬂﬁbb gplsubsﬁuteﬁtat OR ) or
NR R8: wherejn and R hav&}zgﬁé of the val ues defin erein; and wherein

R and RY ar ?H?f&t?éﬁ&@‘ﬁfl}‘?m yegine png systemy - This S‘BF“‘W&“ Peltemn Basibeen hi ch

may be partifadddyo puasiaé wrﬁioaddsa;ﬂda sighifRRAtiydMploldd SbPiSdl hétmt?dorbpﬁ:me or nore
substi tuents. sel ec {q ﬁ%rogg consisting of NR R SO, "R9,

CO\R R, andmﬁ%ﬂpésn da" gHugsubstEttiony o (b) Ohet, (c) Oaryl (d) CxR,
or 10

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



WO 00/53610 PCT/ US00/ 05937 (e) CN. A specific value for Rs is C, _, al kyl
whi ch may be partially unsaturated and is optionally substituted by one or

nore subst | sel ected froma group consisting of NR'P8§,US 50 $On"R9 and
oc2~al I ryl, | may be further substituted by het, , ﬁh‘l%

specific vaI ue for Rs is C ,al kyl, which may be partlally unsaturated and
is optionally substituted one or nore aryl or het. A npre specific val ue

for Rs is Cbépagiallyunsatpgated, W\?é‘fﬁ"@ﬁ‘“é‘?@(@@ﬁ%ﬁ?@ﬁﬁﬁmrﬁ(% dv$de¥ 4 conpound of
formul a |1l gouBkeddr #ifid b3Ads ithechni | N ~ R2~ y R 10 or a phar maceutical ly

acceptabl e salt thereof wherein R~ is H,
- (CHzCHZO) 4H, - (Aevidenpley® @myls@%%rﬁp 06@63;“ *zzcych%wmcymrwahwl%e

partially URsoat Mhdo®6h rtfgthtoRiatih WRiRh kledstiGifelrin Fm@dnmé Rebis a lir- (@), lﬁyi» whl ch
may be partially i5 unsatyrated and o %lona |y substltuted by R

C, _$cycl dal (Dyix-{i aeveayThmephsred saiurafed pranphatedistemmychs g \mw

substi t ut eds by 4Redoafdms SdledRd; froRPhE c@ﬁﬁlﬁ ofoRy, unslegﬁmaggmm 1Hmdhal o,
aryl, S(OnR) COR, cyano, het, CF3, o=d 3R
CH( OR") R2' , nitiogaezwhiclisopionally fused tRpbesasne mtsr ongpisbicy i betergeyale ex grow kyI whi ch

may be part H@dlhaaua&esl?cwﬂledvmctnwﬁga%@iJamcataa&%e& Hhﬁﬁnguaré’&x drge; each RZS

and R 6 is independent|y or C, yl; ~al ky| otlonaII¥

subst i t ut edMeYogRels F5pmatis “F&FWB%@YW&W%Fg%FPF&FF‘éwthBMd R28%i s
cyano, hgl 0or {eterddioths eaﬂ%e&ec@ﬁ Todn(the grodd dﬁ)iéxsun@?ﬁ%n_pe?&&fdé' oxy 8, and R", OR 2,
25 SR~9, SR', SR Z, NR- P%%&g@ Rz! CH(CO2Rz' ). 2; R~|sHor
C, _, al kyl; N(X)WW"@H/‘S@@TB° B WW“F?“@’I asa‘T’?&ﬁS“ let28  aryl or
het; R iS Gano- &kmlcyemdrédyeledf Mu@rbhti?tanm@a(xd?nscae(ﬁ&aé:aﬁom,
CO(CHz)nCO\ICH) lg%jzg , ari rLOfﬁ % Oaryl C(=0 C, _, al kyl
optional |y BHBillyA Wmnfgﬁs%ﬁdeam e 4 oy ritnsiyiepeess ) o COr Ry - R
I s hydroxy eguaﬁiaz,ﬂ%mﬁ{cam&r&‘o ~al kyl optionally subst ituted R'"; Rs is

C, al kyl , aryl CO 0 ea )

i ndepend‘ént ly 1, g t°3Fth36W“§ ag?éﬁchg’cﬁzﬁggﬁaﬁé‘?ﬁewrﬁn%iﬂo‘L SPT Mis a
phar maceut i 6%&Mbmma@éaloem@aﬁn&acé@o@chaapdl um potassium or lithiun;

wherein any aryl) or het, t|on substi.tuted w one or nore
substituents (e. d\mipoacd, ‘3“’1“3“61’5“%? %( cg[e,g A AR+t he group

congi sting Qs G, Q}ln,@@ﬁﬁs, Hy!, by 14, MEQFIE\H&th Beb,i Sek ammmp *‘I@méxéd gydr ox?/i( |
car boxy, en al ko ) an , al ky

optional | %&Bé’?g {V“é gﬁ%é‘“‘éﬁm‘mﬂ%ﬁf ‘12 E gg/sF’FRfependent ly sel ected
from t hepogr @H&pﬁd!lﬁ%xﬁﬁel, ﬂ@sﬁﬁotﬁc}éﬁﬁphydﬁixyﬂ)mhﬁ@g:ﬁﬁﬁ’d—&}bd&?@lmaﬁa@, hifpeéic, SRz’

?rg? eSR Wh%.él oct &X&ol Ecg.)rpoxy 1?:( Xmé Sstagfl)t;[ Ilgr}al-lt al?yl“clll:)oslgolqgllljlgl?n%- wth one or

3-carboxyl1c 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, of a compound of the invention, which possesses

7



substituents independently selected fromcyano, halo) trifluoronethyl,
trifluoronethoxy, 20 carboxy, het) OR', and Rz'. Preferred conpounds are

corrpounds or mil a III as descri bed above, with the pr vvhen Rz
: and%&‘ioslsg‘]d is other than CHZOH. A specifi C%’g’?’g@"?%& '

CI Anot her speC|f|c vaI ue for Rz' is CN, or NOz. z5 A specific value for

Rzz is H -(CHzCH20)~H, -(CHZCHZO nCH,, SOZR', COR's, C,_,allcyl which may

be parti al | {heusefiprapsutisideseribed hareinritheing vedlidapwe in thejambyowdoprepae | al kyl whi ch

may be part &by, 489 b i il MaciSolth UY 11 or

C3_ecycl oal kﬁ CLV\%#ch%rrgﬁﬁ{tg&qx%Eﬁ?a reQ‘mu{rltsatur a?ed and op f‘e?rg%g ngtmn

substi t ut edtqslyuﬂes by mshcswﬁonmmaﬁwctypé@rm@wuebyrqbrralmzmhtsg, @by al | cyl

Whl ch may b R',
Ry ofpaRbiaesah it iRl i Rhadfalt sy Bl T

C ecycl Gal Refivityhgieg therstgndard testsrdescaibed hegais ot using atber simdlabissts whigh frp well

peif10 valtpaear, WParais 10y gl taratoliel o R EVAG-RRC G

Anot her spedbydrpgengap exist tndhe msmgdm&tautmamw fenglf’ fagps, tmﬂ thyh puch éﬂUFO}neCﬁns at ur at ed
and i s subs |l ue for each Rz' is independently H,
hal o, aryl, Het"%mg%ww ,d§9ﬁgén%b&’ﬁm CF3, ORz9, OR', SRz9, SR', NRzsRzb,
CH( ORz9) Rz C&T@gﬂb@n{t@@wg)tzf vampmyﬂrocarmnmse@}&mmms iglicated ky| whi ch
may be prt hak %ﬁyamx%zaqgw&% @@t ?/fcﬁtabéttbtnutxaﬁe ttxwﬁzx% ot her
specific value for each IS 1n enden , cyano,
het, or C,. Pefik{. Wafhirases aragictyef tbamtqgsn t”yto ttws@s&PFatt &% mormgmcblpml y .
subst i t ut ed Thys F3% exattipid) 1 amytr@farsrta mt%@otétate@t céxﬁaﬁ&o@@ﬁmfatw& and Rz4 is
hydr ogen. Anot her specific value for each RZ is independ ently C, _, al kyl
optional |y substThegemgousds efthe Ripsent ltwetlmme@yﬂlhmmeétacq%%&tom of Rz and

Rz4 is hydr ggesc o ORS Hé‘rhen‘éﬂﬁn?é Jykt@mVﬁbbk%vxfaﬁUns %R:B aﬁzwell't&owgﬁﬂ%fjem l'y
partlall% unsat urated C, t 1 onal substituted %Q;Rza with the

provi so Phaerdiany kilkip t@r@wwsedéﬁ& fqrs)hqry e g esthylilit B ethgbeci fi ¢

val ue for eaﬁ?hfoﬁ%urbrshohﬂ%@@rf‘%%Bﬂit&ﬁ»e&’iure - CH=CH( CHs) ~R28 or
-C-C(CHz)"Rze with the proviso that at Ieast one of Rz' and Rz4 is

hydrogen. A nor eSPEFEE pp Rfe%?dt}@l“FﬂSt@EIst%’é@‘ﬁW’ substitygnts, apd gpges, ace

i sopropyl, mftwdsaradoﬂromybmwto not &{chA¥ ¥ikBt &éﬁhed vafaes or othef PatiesGahiony ! met hyl ,
2- hydr oxyet et hox %nt hyl

20
3-(2-tet rahgéllmt?ﬁ%“ ?ﬁf?rot ??#ﬂb%ds WERtHhbe cemRewds of the inyensiomipelds no) et hyl )
i (dlt Lrelt;tnyl aéfftﬁug)l&tm&nnuﬁlmhﬁ@é wlc&ﬁahhmh,ofaflemm@sr t);ﬂtbngerw@éay&meZ (
met hyl pyrrol | di ropyl ani no) et hy

2-pyrrolidi fpegif V@P?f’y%)d) ﬁ‘é’[“Fﬁ/fé‘ﬁ’Sngl) $’&py| or vinyl. Another nore
speci fic val ue fSl.‘fcmRZﬂlyl @. ,sttemmt be rsétm{l&hylwﬁh\ébmpﬂ tswlrl@ecmﬂhsébq 25
2-(diethyla )ettl 21‘1’§ i met hyl am oéllw Anot her nore specific

val ue Rzz i ?W@P 3- Ber““‘bh(e LrREOFRAY B oF5) W“bﬂtﬁl’)"t“ﬂ’é‘fpyhﬁ}’@@ﬁém fic val ue
for Rz' is hm@aﬁtﬂmeﬁtdhxxﬁ cJ?MdKe@ﬁS'Y'oﬂ-cﬁfda&yﬂEl. LalkQky &ntbwt{emsyﬁrcmaw when Rz4
i s hydrogen ecific co oun fornula | |sac erein Rz' is

d: Rez @6’1’°’(>@ﬁ°EPP‘t’_S)‘/* XY (89 W@“@&?"Y’S@tw’ HW loxylkyl whi ch

may be part ma:tﬂymexma@t bﬁtﬁﬁ@ﬁxﬁﬂ.ﬂ—@}ﬂ, taﬂ@abdmbe&b&@ﬁl prprnEﬂ tbilan&'/lG Cz_, al kyl
whi ch may be art satu ted nd IS su st ¥ or
& eoyer bal Rtk Fymehyipennayh Reritinype syl awhis o nerd, aenytor

naphthyl; hct can be pyrrolidinyl, piperidinyl, morpholinyl, tluomorpholmyl, or heteroaryl;

and heteroaryl can be furyl, imidazolyl, triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl,
30 isothiazoyl, pyrazolyl, pyrrolyl, pyrazinyl, tetrazolyl, pyridyl, (or its N-oxide), thienyl,
pyrimidinyl (or its N-oxide), indolyl, isoquinolyl (or its N-oxide) or quinolyl (or its N-

oxide).



13 WO 00/53610 PCT/ US00105937 optionally substituted by R6, R'or R ;
each of '‘Rs' and RZ is independently C, _,alkyl which may be partially

unsat ur at eg, @@% tionally substituted by RZB with the p t at
| east one of g’ﬁgnd R24 is hydrogen; and R-e is cyano, }Ué&lll{?anoyl,

OR29, NR sR~-6, OR', OR Z, pyrrolidino, piperidino, nor phol i no,
t hi onor phol i no; (CH2)" , )0 , , (CH-) ~CN,
C, ., al kyl C2R' . “@?"“@w%ﬁ%‘i‘%’f‘%{eﬂaﬁm GT‘F@P’F’%@%& §b| e salt
thereof. A ;&pmylt ﬁ@rupeﬁmaumder@r 2fbatenyl] Bbﬂtetf}’(, ll3|-1$utadibn9l, D@emmynd wher ei n any
aryl) or het 1s .0 tltute tue
sel ected frismiep e:P 'g d’ﬁgﬁe@?’llnt&xg’f °53nyg§§"ﬁ 1y exef‘?{ H‘ ﬂmet hyl ,
t L i f1uor orre&dirﬁyyl wﬁw}:ﬁmylelklmﬁm Mdtyﬁm-aiwll-pemynﬁ. -pentslgny:c |
phar maceut i cept a salt. t err co of fornmula I
and 111 %xcf H‘H@X’gggﬁﬁgﬂﬂ’g’ %F?‘S'i‘ SEEY ﬁ&émy?éiﬁ‘{ﬁ Eq‘ lb"égf& g?‘?’ﬁ)’“yln t he
refer engesf c :c ted f]ﬁélﬁb nalueﬁfopHee‘lea fies r(]:i;fnsriz}c(tsonﬁlr sevenf (M) Meémberkd mitmf a g
conmpound of formul a | [ al o R~ en re erre
Combound of MG S FIRGER a1 CORBBIONE SO AR B g
hal o Wnen RZ& pesoxidi ohy,dmegﬁlﬁnyﬁunfmnﬁxaiduﬁtﬁgex@@mﬁemmﬁaaxtalBﬁﬁmﬂha-I and
forml a, n be cI udled i.n é"é& Fhar&aceutl cal ositi ons and net hods
descri bed h °y8¥‘° "ﬁ°°é’8°8§%‘1°8 t P8$r"i‘t°‘1‘ﬁ$°rfv M Charts A-L
descri baot hwuﬁp@ra&mmﬁtmheommwrh@%@fg dpepyieneIambthyleneent i on. Al | of
the startin rials are e res described in these charts
or by proce%ﬁ?’ﬂ%‘gﬁ?ﬁ%@?ﬂﬂ?’?ﬁg‘g lgqxe%agﬁ%%%& be well known to one of
ordinary skill |Msp%&ﬁewgamfoekth@tmsbfm Al of the final conpounds of the
present inventiopn are Et:)e c} » éocedures described in these charts, by
Jo B PRI for K i

procedures anal Boe lpr ocedures which are known to one of
ordi nary skill iAspeifianilce faBhisstry. Al of the variables used in the

charts are as de | 0 Chart A 25 Optionally
substitudd 2- am‘%\ %&85%871& P?Mﬁdgﬁﬁa are prepared via reduction
of the correspondsptgﬁvwhlnafmﬂhismjnds A-2. Corrpounds of the formula A-1 are
then heated with dleth t hox N onat follo hernol ysis in
di phenyl et her t‘%"&‘?feeﬁp Yag‘f stgr‘:# tﬁﬁo%[ﬁ!m LoDy, 48°p‘ﬂ3§w§'§¥le¥rs’tb§gi converted
to am des o‘éarbdxgm‘ethynm,aameﬁ')aaﬁmmlmthgl, 2anmlrﬂq}eﬁryi 2-(Rintethoryetioay)ethph| | y
Substituted mne al y I S. t he
Formul a- A 5 TGHEEMETRRGn T PaapReh Zheehtiapat ol e rin 8rd’ L imBhg" ami ne.
Conmpoundads oimhxb)btl{yn armbeadﬁe&hﬁrsplpcmmpﬂ 241 mathplpymmai-i-yl)ahm,szt ituted
al kyl halide,.in th C ot ate jeld al kyl at ed
i Hes of  + KSR PRRBR) % pto i ERRRUE fRe N Rebeltonth Sutyion /57 %
Et OCHC( CO2 Efip@obeRzyl, }plNﬂﬂﬁ@Eyl Ritritralydrofigrany IGEBYA] 2-pRFolidinBethy], =CO2Et S SnCl 2 ~
X NO2 (A 2}, Aagw%?/i im{-i X=NH (A1) HOOO0 4-RCaH4CH2NH2 R | ~ ~
i | K2c03 ~PECYNRERY %100 CSN~R-RX SN~R R A6 A7
4- R - CBHACH2NHZ  Shlord\peditiraledfor &R 16 mbthyl, 6ByiHsoprdbyf2Shydroxyethyl,
25 2-(diethylamino)ethyl, or 2-(dimethylamino)ethyl.
A specific value for R? is H, halo, S(0),R®, (C=0)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, jalkyl 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’.



Ctlart B. Conpound B-1 (5-nitro-2-thiophenesul fonyl chloride) is treated |,
with an amine to 5 yield nitro conpounds of the fornula B-2. Conpounds of

t he formul ?%ﬁﬂﬁe transforned as in Chart Ato yield a%ﬂ@oc@ﬁﬁywous to
: : 0

A-6 and A- Clo2S 1 S\ NO2 ~ RRNOzS | S\ NO2 8.1 B_ art C
Conpounds of the formula CG1 where Ris H or alkyl are halogenated to yield

conpounds of the formula C 2. ,Co unds, of the formpula C- 2. are transforned
as in Chart A toAyPeHy vale el is p%&&&@&axggpmmﬂﬁw@ﬂ@qli CO2R ~ ~

(PDIZF g N - . sobstitited bl ofe &%&&sduﬁst&ueh;é_oftﬂé%r&%hfi‘3?§g, SR‘B)IS(R"DERR@;%}J)SOO{ 0ﬁ937
al | adi um and caopper . nedij at coupling o ere X = Br or with an
al kyne | ead$ T‘@ié’ﬁ?&ﬂﬁgégﬁ'the formula D-2. Conpounds of the formula D2
are hydrggenat edAggécf[;qzmgk%gti’m,,md %gamaasaaﬁealgahﬁmt&bdgmyi ﬁl d the
sat urated conpqun : ounds an ar rgated with an

opt i onal Iy §Eh§§turef‘§tfeer=%ﬂw?swg%t?%#geﬁwg)%awﬁﬁﬁé& conpounds D-3 and
D-5 00 A S| Niglecthicvalue Br R isiE obB) RHECHCE) RACHRBHY, K whersidR) H X S |
NH~1 R S |\1”~R,fe[°>1”|:a>§ ¥ :csig Sp%)~ P N ~ éﬂglﬁ R 00 sl 1 H
~I NR R BR.AR", SRH R} DB ohath 4£TOIE oy 0 05937

A more specific value for R’ is bromo, iodo, 3-hydroxy-1-propynyl, 3-methoxy-1-

propynyl, 4-hydroxy-1-butynyl, 3-hydroxypropyl, cyano, 4,4-di(methoxycarbonyl)-1-

10  butynyl, 4-hydroxybutyl, 3-(3-carboxypropanoyloxy)-1-propynyl, 3-(morpholinoacetoxy)-
1-propynyl, 3-(2-amino-3-methylbutanoyloxy)-1-propynyl, or thiomorpholinomethyl, N-
[2-(4-hydroxyphenyl)-2-hydroxyethyl]-N-(methyl)aminomethyl, morpholinocarbonyl,
3-{3-(morpholinomethyl)benzoyloxy]-1-propynyl.

A more specific value for R? is iodo, 3-hydroxy-1-propynyl, 4-hydroxy-1-butynyl,

15 3-hydroxypropyl, morpholimomethyl, N-{2-(4-hydroxyphenyl)-2-hydroxyethyl}-N-
(methyl)aminomethyl or 4-hydroxybutyl.

A specific value for R? is 3-hydroxy-1-propynyl, morpholimomethyl, N-[2-(4-
hydroxyphenyl)-2-hydroxyethyl]-N-(methyl)aminomethyl or 3-hydroxypropyl.
A specific value for R® is (CH,CH,0)R".

20 A specific value for 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'RY, R", SO,R’, and OC, jalkyl, which may be further substituted by het, OR", or
NR’R®; wherein R® and R'° have any of the values defined herein; and wherein R” and R®
are independently

25 (@ H,

() aryl,or
(c)  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", SO,R’, CONR'R", and halo; and ,

30 R'is
(a ORY,
(b)  Ohet,
()  Oaryl,

(d COR™ or
10



Compound E-1 is treated with copper (1) cyanide to yield the cyano conpound
E-2. HOOMHOI / I ~H~1 --~NaC/ | ~H~1 SNC SNC E1E5
Chart F. Eﬁ?@of the formula F-1 are treated with a | |y

substi t ut gﬁgg’ﬁ yk halide in the presence of potassium ca?%gfﬁ%dtoieagbtglé yield N
al kyl ated esters of the fornula F-2. The esters are converted to am des of
the formula A-7 via direct amnolysis 1 o with a substituted benzyl am ne or
via hydrolysis to adfds &N-the fornula F-3 foll owed by treatnent with

car bonyl di i mi daAdsbesifiernalueifer R Grealkybwhichanay beppmtiplhompturaedandis~ R~~- - -y R /

I 1 t 90 C_ R : L Rubstituchd sfected Yot [/ 11 SN
R'" F-3 15 ééqtahéubgéﬁeg\lbd;’s ﬂrnmﬁogﬁ éc%qu?élr Eﬁe?ﬁiﬁ ed coglg)lull) %l%%ﬁéﬂ 1 (where R =

Br or n wi tNRBhRY RO, and Q% alkyl.vdnghonaychs further pubstitatedby hetrOR", otonpounds D- 3
are hydrogqggged using pal |l adiumon carbon as the catalyst to yield

saturated conpounds of the formula DD5. OOAOOR/I | H~l ,-~- A/l i
H..l . S N R SANp®ifit'vafe for®’is G, alkylOvigcinmpy be partillxumsatgetediog i90 17 WD
00l 53610

Cy@,g%qa%sﬂg&tﬁtggg@%z% & oypds of the fornula H1 are treated

with an a agent S ounds of the fornmula H2 where Ais
ei ther an al kyl Aognorgsgeciiciglue HnBsisiGuadel. and X is a 5 hal ogen (Br, d, or

). The halide i %ﬁgsgioﬂ?‘ggp?aﬁ%pﬁr@megmi&&ogﬁ% gf}gl%nqlllézﬁfrpounds of khe

formula H3. 0 H~1 NC SNd
R,~ R p~ (CHy)n- oc -(CH2)n H1 RZNHH OO0 00

R%
O o
R 7 N’\@L
S T;I R21
Rzz

(m)

10

or a pharmaceutically acceptable salt thereof wherein,
R* is Cl, Br, CN, or NO,;
R 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®, OR™, SR, SR*; NR*R*, CH(OR®)R?, CO,R”, CH(CO,R”), NHCOR?, or
NHS(O),R? or C, jalkyl which may be partially unsaturated and optionally substituted by
20 R%;
each R* and R* is independently H or C, jalkyl;
R¥ is C, ;alkyl 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*, CH(OR*)R?, CO,R” or CH(CO,R?),;
R? is H or C, ,alkyl;

1



RYNAA~ ~1 | HSN~C R 10 H3 Chart |I. Conpounds of fornula I-4 ‘
bearing 2-al kylam no substitution are prepared by 15 pal |l adium catal yzed

car boxyl at i -i odot hi enopyridine E-1 to afford the i ng
2- et hyl est‘gér;loﬂﬁl.% Reduction of I-1 with LiAlH, affords ﬁ@‘%ﬁ@@sﬁm hyl

derivative 1-2 which may then be treated with an optionally substituted
al kyl halide in the gresenceuoj6 pcit a@%j um carbonate to yield N
al kyl pyri dones of tiheP¥nliRaR -2l onheti vation of the al cohol with

met hanesul f onyl ghl. oxi \ R - .di spl acement with a primary or 20
secondary am ne gr 5%%72@32‘#8&@?%’ formula 1-4. 18 WO 00153610 OH O i

| C0, Pd(OAc)s. R*Ns(PSD)BR),PCD(CISHCOBEORT-(CHY)SOM3 n@mfndNerd, C! 1t 0 0 R' 0
g EI ﬁl T?' 4H?_é4;é)a§lﬁé'lé‘fb@é)1iyll gpﬁﬁnaly%uﬁswm?edlbylwﬁﬂ IaryF,hcl\L %bo%y,'gr ¢ RRI-2

N- (4- Chl oy obmgcHy), CoRydr oxyt hi eno[ 2, 3-b] pyri di ne-5-carboxam de (A-6 where
R = H) under goes %.I\/anni ch reasctai on by heating with norpholine and
for mal dehyde i n BEds hysdrexy£e N 'Bi'hanol "to afford 2- nor phol i nonet hyl

derivative J-1. und 3-1 is then treated with an optionally substituted
al kyl halide in ﬁﬁ‘gpgr@ggn"@émgﬁyf)‘g’t“gtgttggg‘m carbonate or with an optionally
substituted al colpadis gp,lgﬁg,]dg_('ly;&qyaobu conditions to yield thienopyridones of

) 0

the general fornula J-2 0010 ~f~H~1 --- ~N1 I | H~1 SNCO SN

O R A 6(ReH) JRRCOM tGOR-alkybpt . suhstltuted alkyl 15 Chart K.

2- | odot hiygnopyr i dhdhgri9maaieR@nay de3 &, &r sinder goes pal | adi um catal yzed car bon
nonoxi de insertion with trapping by an amne to afford 2-carboxam des of
the general for nGpch mkisindepedeisly el °k2:1 are then treated with an optionally

substituted al kyhy alpghatehadQiitdllylabRptabie sR18 .0 koddeh 3otk GRliamat € to yield
t hi enopyri dones of the fornula K-2. ) . )
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, trifluoromethoxy, hydroxy, carboxy, ORY, phenyl, phenoxy, (C,.
;alkoxy)carbonyl, SR*, and C, ,alkyl optionally substituted with one or more substituents
independently selected from the group consisting of cyano, aryl, mercapto, het, R*, OR?,
SR%, 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 I 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,.

25 A specific value for R* is H, -(CH,CH,0),H, -(CH,CH,0),CH,, SO,R*, COR¥,
C,.salkyl 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



| ~H~1i ----~ ~NI H~1 1 SNC 'S '"N Cl, OR 25 FEt K1 R =HK2
R - = opt' subatltuted al kyl Chart L. 19 WO 00l 53610 PCTI US00/ 05937

Am nonet hyyyggeigipnate L-2 is prepared as described in Geerragholsysent
2447477 (1976) fromtert-butyl 2-am nothiophene-3-carboxylate (L-1) (M
@Qut schow and U. Neumann, J. Med Chem 1998) 4|, 1729-1740) by reacting with
di et hyl et hoxy hyl_ene onat % I3y at ed at

ni trogen by reacénl ﬁlﬁrwgﬁé ﬂ&ferR hdﬁgﬁ?l‘%ﬁ]e %Zbgssg?l%lgﬁ%hf@ﬁi;t assi um
carbonate affor dumgxetsp’eciﬁSuﬂmaafquE’Msl G alkyl3vhichdepaytialy uasaduirated ad is eact i on
wth 4- rrethé/ ene %gjaol I nium chl oride (D mmock, JR) et al. Eur. J. Med.
Chem 1989, ﬁ" 5 83) to provide the norpholinonethyl internediate L-4.
Thi enol 2, 3- bJpyr iAdwpenifid vafueifer dakteRr™ tsrimmmﬂmtly)ﬂ Ihelat drpigSE@RQOORY,-4 in a

m xture of Eaton [ 0) PR N YT g P bl 2a zyl am ne
(e.g. 4- h|8?‘8%é‘ﬁ‘z§/f’a§% e6R4’E$% é}’{o e Z;({}QQR Eelg or 24- ¢}Ek8?’0§e yI anune)
at hi gh t enPEICORT; er NBS@HROTad O atkybwhiclespybeipantiplly nhshasated antd loptiapeier al
formula L-7 %rt.etsigr k-5 may be saponified to afford acid L-6 which is then
coupl ed wi t APFHEEASYRai ne to provide amides of the general formula L-7.

CCZtBu S 1 -~2 LhofBopSticiable £} SAEL s GRpinaGR Held, B0)R, CON, B, CO2EL
COZEt L-4 L-2 - R~-CH3 O O O- ON ~ T ~X S N

CH3 ~3 L-7 b %vaékywma‘mn hﬂgﬂwlywa@rﬁtm@ﬁppwaumbémwbyg %131 R5; (b)

NR Re; qp 291e(p$&v;s@ﬂ%t&q%t&b@fkﬂ&dls“(s%}rdﬂagém wherein said het is bound via
carbon; L-5 R=Et L-6 R=

Another speclﬁc value for each R? is independently C, ;alky! optionally

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,,alkyl 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 £) -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, zert-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-
yl)ethyl, 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



20 WO 00153610 PCT! (JS00105937 (b) aryl; (c) C3.ecycloal kyl which, may be
partially unsaturated and optionally substituted by one or nore

substltuen ted froma group consisting of R', ,

C, , al kyl ﬁ?ﬁzgﬁg‘ﬁly-substituted by R', NR Re, and SO, R§&V(‘5’§80§§

tert butyl, are prepared as exerrplified in Chart M Interrredl ates bearing

t he 4-oxo- 4 7 di hydr ot hi ené b}\pyrrdr ng, ring systemare prepared in a
&ien

manner anal @g%ﬂlﬂéll)t %‘bﬁtﬂ‘&?d‘m H“}cft?\fé’*ﬁnfl& dt independontiy L plkylahedel ah, M

Z. Nazer) S & GadhraSd andl optioh ainﬁﬁth d by RNWH sbthdvéd Chem
1098, 33, 3§Vhﬁh“g§%§gr\grmwm Al ophnafly SRR Y RIVMAI Mo

Het r ocycl es a&‘e@?Om@éRz Z'BQR?M*)Y“%""B% 5—%%%’?0%%[93%53 FQSOQ K\ ¢ acid

(M1) (prepgee dﬂx% dridd, R¥piliné] thioforphQERY@H,JOR® NeHYR M Nakao, H.
Yuki masa V\D@ggl A ﬁ?{ Sﬁg I s act |1\I/late0 \?\nrp Y@ -Jegrpg%l?dl i m dazol e and
t

i s then tr eé@ﬂdSRr (Q%QR " (CH NG Woﬁab@ﬂi@qqxthéfﬁoresence of DBU

to afford 3 hﬁ.mlﬁ@ehg@aﬂg,%ccﬁ(bgesaﬁqﬁéré@fl ng conpound M2 in acetic anhydride
and triethyl orthoforrrate provi des enol ether M3 npound M3 is then

contacted with aAﬁpqcrftfgrewpeeﬁpﬁfownged#ﬁwwwnqwr%mnrﬁ ahESs wher e R

may be, but ghgord} subktitutb®dith Ene dr B0 ﬁsszd@e‘ntsr;uutm@bmé @rduf céhsisting of
cycl oprapyl am ne, tert-butylam ne, aniline, rcy am ne,

4- ani nonor phiaij yano, hetgtriflperomethyds trnorpmethoxy, W@m"d @@E‘WM?#B‘W Pihine) to

af ford ajecoppauRstuttall ak Bl s} thdrbe. The reaction can conveniently be
carried out in et hano e resulti ngI enam nes M4 are then cyclized by

heating with sodif¥ WWH@“’@%W’“&W ad M gtriuds cemppyads disclpsedat 1 ahydr of ur an

to afford tRgectithpnad cfzn&mmynme%faen&s Giesa el A prefifed cémpund 6f fokhuda M 5. The
esters M5 are heated in the presence of, a substituted benzyl am ne (e.g

4chl or obenzyE%Hydee s compnoynd efcfprmy 3 lyvhsreinR ofs ble When B’ dshysdgen gt pgtepek ani des of
the fornul ac3mpddnd of Akhels MAkick@kbsya coﬁm@fbmmrﬂeﬁ I Whércfn(ll”fﬁb‘ h&lo Whén R? &

prepared su t hat _t rs M5 ar ed | S e _of aqueous
Sod! um hyfdr r‘ra&enaﬁrcgﬁmﬁw&ﬁfﬂav%?sroé LA bERdell e Refetmin i o t han

coupl ed Wi t phan@cdattdl Eﬁﬁ[ﬁ)@ltlbﬁbﬁ& hambﬂﬂehdmbemmm QsdajﬂBee)Qiuded therefrom. '
1,1 -carbonyl dii t]%éole s .of the formJg@ M6 ar transformed to

derivatives in a i Fﬁ‘gﬁl‘%ﬁqfsﬁ“?“rﬂ? prgeargtion gEfe pompoyngs.of the present i
Speci fi cal | ynvefisip QUNsisheatart@p nidkrialslate frbfared b prooetates desotibdd iR thefeahasl | C

al cohol in th resence f Pd PPh nd dieth ) ne af ford
corrpoundls of°rF¥1 OPGIATLS N2 959 &%&%‘?ﬁ*lﬁé‘ﬁlﬂm&wmy H']E't”iydf‘r@ll?ty

present 2m Mrg‘éntamhhmdr—p gﬂn@ftthmaoumrpomd@ aF tha giestit n@dntibly Ste REPAIGES

compounds ofy LG LoLIu M. 21, 000183610 COri BT S CL ML 00 -~ B

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 formula
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



OO0---~Br /"1 CBt SYd M3Y=0CHCH M4 Y =LYHt OOBr S~ ~H~

INi~XiRM6OOHO-- ~l N~ XRM7 Chart NOBr /~~ CO2Et S Ni R
M5 OO0OOHSs ~ ]I NXRMS8 Alternatlvely, a subset of cogg&gg&@ég aring the
Rz defi nlt?v&f’“ﬁs?ﬁltha{t Mwhere R is CH-NR RB are prepar lified

in Chart N. 3-Brono-2- chI or ot hi ophene (N-1) (prepared as described by J. J.
Baldwin, J. M Hoffman, J. H Jones, C. S. Rooney, A M Smth US

5,276, 025; 1994) is aI at it unmdllso ropyl am
t etrahydrofuran folR &%&M gf@l’h ‘dE‘h%.tw@%%rﬁdeto afford

carboxal dehyde N-2. tq d&@t %€ ani nat o’h SPEN-2 by trsawtng with an anine
(e.g., norpholi né')f'!z acet It dcid, and sodi umtriacet oxybogphydride affords
t hi ophene N-3. MIEI OO @D t he compound N-3 with n-BuLi followed by
trapping with carbon di oxi de provides carboxylic acid N-4. Acid N4 is
activated with 1,1'-carbonyl dii modagol e and is then tme ed wi th ethyl
trinmet hyI silyl nalqu.t.‘ahm@ thmégcm DBh:bto | ester N-5.
Ref | uxi ng conpadtnd TG N 157 hdemancf(tg hy &Or mat e
provi des enol efher N-6. Conpoun §|-6 is then contact éd wlth a nitrogen
cont ai ni ng conp¢und of the fornul BNH- where R may beadut is not limted
to the R2 definition abo¢&-CfaLHdH, Ecycl opropyl am ne, tert-butylam ne,

ani line, 22 00/ 5361 0 P /USO /05937 3-furyl am ne, 4-am nonoi pholi ne)

1- am no- 4- net hyli pi pei@gi ne, or <?\;I hydr oxyl ami ne) to afford a conpound
of formula N-7. |The reaction_c AREni ently be carned out in ethanol. The
resulting enamines N-7 are t fie lized by heating with sodi um hydride (or

other appropriate base) in tetrahydrofuran to afford the

t hi eno[ 2, 3- bJpyri di ne-5-carboxylic esters of fornmula N-8. The esters N8
are heated in the presence of a substituted benzylam ne (e.g.,

4-chl or obenzlagdg.ne) to afford t he correspondi ng carboxam des of the
formula NN9. At rnatl car baxan de cd such
that the esters ﬁl‘-’% é’l‘n a 0 t“f'? d°p °“ets¥1£°“5‘r°fé’§f’é‘n elgg%e%vﬁg'oug&gr% {;um

hydr oxi dé ameéﬁmlxhgomm@n@mfﬂwméﬁ% Eampeprgs eldheformanla/B-2p¢i s t hen coupl ed

W th a substushiférard BERChhaA K t6 §icldentidee apalepane-6fand A-7.

1,1 -carbonyl diin> dazole. / Br Br OS1| ----~0OHC/ ' ~~ N/ Br ¢~ ~ |
N1 N2C N_30~OON/'OEt..~~RNH/COO—IS
' cxozs'(’}*uo2 Rznozsl;\)\wo2
B4 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 N S

N

G- c-2
15

15



N5 ~CL SCLN4O- OON/ ", OBt ----- ~ONS/ COZEt ~C1 ~ Y SN N6
Y = OCHZCH3 RN8 N7 Y =NHR 23 .O0 N/ S~~-H~L NX R N9 WD 00/53610
PCTNS00/ 05%’? ]’%gol nvention al so provides processes and intermediates
descri bed e hat are useful for preparing conpounds "6 EH&5vent i on.
For exanple, the invention provides a nmethod for preparing a conpound of
formula L-7: NS~ ~HN~ Xi RL-7 wherein Ris C,.,alkyl; and Xis d,
Br, CN, NOZChartI») conprising steps 1-6 described below (1) reacting an

am ne of fornu onat e of
formula R OG—le?%é% V\;fgper\?he ehcaupéﬂgm?ﬂﬁﬂer@z&ﬁ%yﬁﬁw&s I'n !f)endently
sel ect ed frﬂﬁ?f”@ ampapnds of shefprpiayd-2, Comppingds of the forrapia [p-2 afehydrogempledy, sj N
H COZW L- 2 @Sigypalladiumeacirbonastixrcattysute wiekhthe satbatedcumpoentis®@sd. by heating a

sol ution sof CoARBRMEB.damd nfm bl trdated it & Aﬁ%ﬁ(aﬁ%‘%ﬁ&aqﬁ&mﬁa@m yiid &N
equi val ent tp(ﬁ 8 a[b) rag%ﬁ%ng t he conpound of fofnula L-2 to provide
a correspond % 8%63%‘%1%‘* T la L-3: COZtBu S N R CO2W L-3 CO2W 24

0 9
N
i Aet
S N R’
R
D3
e
OH O /A OH O
SN R SN R
D-1 D-2
OH O
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wo 00~s36i 0 PCTI US00105937 wherein Ris C, .~alkyl. The reaction can
coriveniently be carried out by contacting the conpound of formula L-2 with
an i odoal kawe owkssiormul a I-R in the presence of a sui tablpc.ﬁgscoﬁmé?%g. an

al kali metal carbonate). (3) reacting the conmpound of fornmula L-3"with a

4- et hyl enenorpholiniumsalt to provide a conpound of formula L-4: N/ COBu
S'" N R CO%%?{a‘r“EIOZW L-4 The reaction can conveniently be carried out by
contacting the ester with a suitable 4 nethyl enenorpholiniumsalt or with a
conbi nati on of r&awyeeind B histregtediwittaeapger4l) 4yanidety yielddnesypiotompoumi B2l t i n
situ. 10 (4) cyclizing the conmpound of formula L-4 under conditions
suitable to pnvide a bicysd bc ester of formula LgaioO N /~~ CO2ZWS N R The

cyclization can convenj N rried out by/ e a conpound of
formula L-4 with a m'¥% of! phospiorus pefitTyily ah‘c'i\@ganesul foni ¢

acid. 15 (5) hydrolyzing the ester L-5 to provide a carboxylic acid of
formula L-6: O N/~ ~ COZH® Ni L-6 R Suitable coflitions for converting
an ester sso a correspondi ng carboxylic acid are well known in the art. The
reaction cagalbfe %arri ed out under any suitable conditions. 25 WO 00/ 53610
PCT/ U500/ 05 I"( ) reacting the carboxylic acid fornula L-6 with a
4-substituted befRempounds efshe ormulalildes trdaed sithpo optibnaily substittbdalkyl 7. Sui t abl e
condi tions fhalidellh GRPidseie BNpoMELINA chrbbifteto GRI RIRPM: BerSBFROXYI T ¢ acid are
wel I known |f%ﬂ%_§rhc;§{}? Leaction can . be @%rrl e OL]I'[,UI’_I er any suitable
condi tions. For exanpl e The FRAErr Sopaw of tisfumola iy yiaghreetaminobmisout by
activati Wy A asubstigstsd heazylamine of viahygdrodysisiteprids of theiforatuiaty3 Adlewed byund
treating thereatesod witngrteaylinmidesdleant thewrdide. t he requi site 4-substituted
benzyl am ne to provide the conpound of fornmula L-7. The invention also
provides a nmethod fQr preparing a gonpound of fornula (J)) wherein R -R

have any of the A £t SR cific vl ieg: or oreferred Y Ioes descri bed
herein, 1o cofpd di Jg reactn@ 0 respe-ﬁd:ig—&@—eafb Wi acifd ®f formula
(11]: 0 /~~ C02H S"N'i R2 with & bgnzyl anine of theo¥mla: ~"®

: F1 F- AT

aq.

2
NaOH
‘ o)
COH ,
R TI | |
SN
hl‘

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 0 /A 0O O
N H
S N R SN R’
R" RII
61 / b3
o O
A
N
"y R
S N R
ph

D-§
20
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H2N X wherein Xis d, Br, CN, NOZ or F, under conditions suitable to
provi de the conmpound of 15 formula (1). Suitable conditions for preparing
an amde froma correspondi ng carboxyiie acid are well 5&;]7 art.

The reacti owwc??;{ﬁ” e earned out under any suitable condi tr%%gug?) exanpl e,

t he reaction can conveniently be carried out by activating the carboxylic
acid with a suitable activating agent, and treating the activated acid with
the requisite 4-substituted benzyl am ne to provide the conpound of fornula
(). Suitablg,gegan nes include 4-chlorobenzyl am ne, 4-fluorobenzyl ani ne,

4- br omobenzyl am ne, enz , ni t rohenzyl am n I n cases
whor e conpounds 5905193‘&‘1%/?‘2"8%1 @1 a'g]éﬂ?tfff‘te‘gﬁ’ltﬁ?’bacﬁ' "F%?%F'st?&’ﬁr nont oxi c
aci d or basecapotusis ofitiefannela Ha2 where dfis ¢ither aaatiydonwdaliyl subatitusntrang Xhiea
appr opri ag e. halfag% reél &f1). PR ARG A &g,h&aed afﬁﬁﬁﬁlabio@xa@moaﬁ@ opthgam c
acid additi O??FB‘ﬂ formed wth acids which form a physi ol ogi cal
acceptabl e a or exanple, tosylate, nethanesul fonate, acetate,
citrate, malonate, tartarate, succinate, benzoate) ascorbate)

a- ketoglutarate, and 26 WO 001 53610 PCT/ US00/ 05937 a- gl ycer ophosphat e.
Sui tabl e inorganic salts may al so be forned, including hydrochloride,
hydr obr om de, sul fate, n| trate bi car bonat e, and a bonate salts.

Phar maceuticghly accep fa ts may bcg_‘pbt ai andard procedures
wel | known in /tl ﬂorHe Ie—b'y)rﬁea tIy basi ¢

=z

conpound such as an anitne with & suitable acid afzor d| ng a °physi ol ogi cal I 'y
acceptabl e anion. Al kali nmetal (for exanple, sodi umy= -{5od-asIeH l'ithium
or alkaline earth netala (for exanple cal ciayg ~Sal the of carboxy aci ds can
al so be made. Conpounds of the present inv ion can conveniently be

adm nistered in a pharma ceugical conpesidion containing the conmpound in
conbination with a suitable é&xaipie onposi tion being useful in
combating viral infections¥®™Pharmac i,alc itions containing a

conpound appropriate for antiviral usegare prepared by nmethods and contain
exci pients which are well known in theuart. A generally recognized
conpendi df of such nmethods and i ngredients is Rem ngton's Pharnaceuti cal
Sciences by EW Mrtin (Mark Publ. Co., 15th Ed., 1975). The conpounds and
conpositions of the present invention cant 5 be adm nistered parenterally
(for exanpl eChimtIi ntravenous, intraperitoneal or intranuscular injection),
topically) orally [ 9 h tionis
used to treat |ntce°r Fﬂcﬁ(rg}-%hlma%gi%&rﬂgb{mﬁﬁ lé'\‘ﬁ%%%%@tméa%pp{p%l%g’ﬁerapeuti c
admi ni st nat i palladineatalyzddwerboxyigsion nfi2-idythizeopydrine Bedo affoid temerrespomdinge
excipients a t i t {,ablets)
roches, 20 castifiel flMuBh LRl @I58, By AaRmelEAlady B 01 )
Such conposi whmhmaaﬂdnpmmmdamih@nspmw mbamnecbalkvlhahdeemérb psehcdpfof active
conmpound. Th f ' petale) J: y, of
course, be vg? 3‘ Qetg gﬁl@/@ﬁ?@ﬁ?ﬁ@n 4e&lzq)%t weerllaplr% {t%&% out 60% of
t he wei ght oﬁlcebongbNGMNesulboxl&gbnﬂQ)fOHowéme' daﬂpbmenbfvlthtepnmwoo nmpound in
such ther,gpe uch that an effective dosage
| evel 2s z\?\n I Eﬁ!ajbta ‘H(lk“? % B{istedtf(smﬁxtulragcﬁes pills, capsules, and the
| i ke may al so contain the f ol I ow ng: binders such as gumtragacanth,
acacia, corn starch or gelatin; excipients such as dical cium phosphate; a
di sintegrati ng agent such as corn starch, potato starch, alginie acid and
the like; a lubricant such as nagnesium stearate; and a sweeteni ng agent
such as sucrose, 30 fructose, |actose or aspartanme or a flavoring agent
such as peppermnt, oil of wintergreen, or cherry flavoring may be added.
When the unit dosage formis a capsule, it nmay contain, in addition to
materials of the above type, a liquid carrier, such as a vegetable oil or a
pol yet hyl ene glycol. Various other materials may be present as coatings or
to otherw se 27
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WO 00/53610 PCTNS00/ 05937 nodify the physical formof the solid unit dosage
form For instance, tablets, pills, or capsules may be coated with gelatin,
wax, shell@g .9 6§(pgar and the like. A syrup or elixir ﬂ}h t he
active compound, - sucrose or fructose as a sweetening agentf’erre yl and
propyl par abens as preservatives, a dye and flavoring such as cherry or
orange flavor. O course, any material used in preglarr ng any unit dosage
form shoul d be phar rrac i cal cc%epo(toagl e @,_n g subst y non-toxic in

t he amounts enpl oyed: ié ognd be i ncorporated
i nto sustained-rel ea?s pr epar Fions and devr c‘és e conp urfiis or

conpositions can al so beeadm ni stered intravenousl yor intraperitoneally by
infusion or injection. SoI utions of the active conpound or its salts can lo

be prepared in water tron | mxed with a n%ﬁ’toxi urfactant.
Di spersions can, ? v ppl ﬁé?@ene gl ycol s,
triacetin, and m xt ur es t f an 1 Oi I S. Under Sori nary Cofidi ti ons of

st or age and use, these prepaRations contain a preservitive to prevent the
growt h of m croorgani sns. dfgbeut i cal dosage forns Suitable for
injection or infusion can imok®desterile 15 aqueous sol utions or

di sper si onscgr %t erile powders conprising the active ingredient which are
adapted for ext enpor aneous preparation of sterile injectable or

i nfusi bl e sol ut IW@«SCHlbroﬁér&pﬂ-m%iyﬁm&ythiéﬁd[ﬁ meum%mam%ﬁﬂe@r 6 Whérk ROSONTES.
In all cases, ultipate dos r ste id and stable
under the conﬂruf‘ WSBPP %ﬁ P%ﬁ)e& 9‘6?‘85’83’ 50?‘8@1‘1 g PAFEE or
vehi cl e ganadi@etharobio\agioid Zaxlhodph&lmoﬁleuﬂ'ylsdeﬁmsivemnedmpmmdcarmmbﬁ;trm)i for 20

TR LW RO LRI R

gl yceryl es‘meomonandubsﬁnitdhn@hmumanM&uﬁdber:amitmna'fmama tembpyridunediof y can be
mai nt ai ned, forne «’g? m‘é‘F 2by the formation of |iposones, by the maintenance
of the requiif&FPPAIMHd %] ze in the case of di spersions or by the use of

surfactants. ' The preyention of the actron of Jm roorganrsms can be
brought 135 about by vajyi gus. anti bact err a agents, for
exanpl e, parabens, @'@fﬁ% v[@ﬁéé Nd, |rrerosal and the
like. In many cases,$ 1t wll eC|brefer etéancIud s®t oni c agents for

exanpl e, sugars, buffers or sodi um chl ori de. | onged absorption of the

i nj ectabl e conpositions MG be br ought abouEﬂfﬁ'y t'ﬁ"e use in the conpositions
of agents del ayi ng absorption, for exanpl e, =af-ufi= e neryedsid ear at e and
gelatin.;s30 Sterile injectable solutions can be prepared by incorporating

t he active ([Eﬁ’gptggnd in the required anmount in the appropriate solvent with
vari ous of her ingredi ents enunerated above, as required, followed by
fil telr sterili zgjlz-'[duethtdawyhhﬁe{sabﬁﬂoﬂmfaéEﬂiuh@ermy\ﬁﬂraﬁm?ﬂf;tglﬁm crafuegar gté [ 8n of
sterile injectahle sol uti 1 referre S 0 | 5361

P CTNS001.05b SPRPETEP IR TP U8 B BhAHing oo e ekt gt

t gg hni g uels étﬁﬁiuﬁhé Y] ebﬂpcgm@mdare t8én &daedaﬁﬂ#au Gpﬁdiﬁﬂ)eﬁbﬁﬂﬁtecpmd}? ha]gul .
additional desired ingredient present t.he previ st e filtere

Sl ut i o e psprEatt s SETRE AP BB o ORI Ty be. appl i ed

in pure form i.e., V\/nen they are |iquids. However it will generally be

desirable to adm ni ste hem o the skr as co igns or fornmul ations,
in conbination wt gi-cakby a Wﬂ: er which may be a
solid or a liquid! e'F/uI soI Ccarri er MACYUNe finety i vided solids such

as talc, clay, m crocrystal line cellulose® silf ca alum na and the |ike.
Usef ul I25qurd carriers iflclude water, al cohol's 6r | 0 glycols or

wat er - al cohol | gl ycol bl ends, in whi ch the LR ot oppyddElds can be

di ssol ved or drﬁ,tr‘)er sed at effective |evel s, optionally with the aid of
non-t oxi c surl* ‘ants. Adjuvants such as fragrances and additi onal

antim crobial agents can be added to optim ze the properties for a given
use. The resultant liquid conmpositions can be applied from absorbent pads,
used to inpregnate bandages and ot her diessings, or sprayed onto the
affected area t 5 using punp-type or aerosol sprayers. Thickeners such as
synthetic polyners, fatty acids, ’




fatty acid salts and esters, fatty alcohols, nodified cellul oses or_

nodi fied mneral materials can al so be enployed with liquid carriers to
form sprea stes, gels, ointnents, soaps, and the Lj f
applicatiogﬁgkggﬁﬁly-to the skin of the user. Exanples O%E§§§P@%h7

der mat ol ogi cal conpositions which can be used to deliver the 20 conpounds
of formula | to the skin_are known to the art; for,K exanple, see Jacquet et

al. (LJ.S. Pat) finomegfylenemalonateds? ispropared & dascribed jy{ermanpptent 487477y t h et

al. (US P 1976}\Eem4er5§&y1125a1ﬂmﬁmdpﬂéeé Mﬁfa&y(alsel(LSl) (HaGutsdiew afld 820, 508) .
Usef ul dosa%(las of the ¢ det erm ned by conparing

their in vitrymag JW?‘{/CI’%&”?\"(MI\%Q b@PH’/H"W‘i“ g‘ﬁid’r?ﬁ‘ly lstbx¥t s. Methods for

the extrapolmgdityRherdDoRdte. ethieﬁﬂédia»eq. d&&ﬁ@ﬂiﬂ(ylldﬂedf& irogAty ra&m{m&nl nmals, to
humans are known to the art; ?r exanp ?‘ﬁ ee U.S. Pat. 938, 949 The

conpound 3 s 14oms ARG the Presgpre of RYtessiug cashonaly aifortinglyd- \SBtPSFﬁ“eH“B’P Lacanpl e,

cont ai ni ng %&&g&e@@@dﬁﬁwh F@&l&ﬂhmﬂtm&hﬁ&xcmrﬂn@ﬁmﬁﬁkhwﬁﬁé (Cimmven Ry, 50
to 500 ng of active |ntg edj ent_ per unit osagh form The desired dose may

conveni ent | yl-g@r ¢y e - 199934 O38AP @rayisie thegnorpholigomstivd intermediate

admi ni sterect-atnﬂ DRbip3i€onke ML £l URh Br ir@dbﬁaeamglcam Sid\Win al ik off OUT  OT
nor e sub-doses Bm)c‘l ]p?he sub- dose |e¥self Further di vided, e.g.

into a numbef*toy r‘?j‘igg‘BT Ester - 6&@%6@‘5%&‘&5%1%&% eslorobgnzylamige, fnyl t i pl e

i nhal ati @ns vrémdbe 1mw5f4-aa&6beafylwn@mh K Rinpéranffto affd}htl{ea| i ty of drops
into the eye. |nterna,l ctlons t he

610 P 5937 Far
conposi ti on§°€%§ﬁ°'5’é“%‘?+8 BERET: %?9‘0 rﬁé’F%gé?a%{I F§apa’f“ﬁfﬂ)t§é fPyel s,
cal cul ated aﬁtdtlhewhfcﬁﬁttbﬁﬁ@upl@dwﬂbﬂb&xzﬁarﬁm&%ﬁ&ﬂd&@ﬁ@nfﬁh&@é&ﬁﬂib' y 1.0 to
30 ny/ kg of fmam%d body wei ght, and can be used in man in a unit dosage
form adm nif®™¥l7one to four tinmes daily in the anount of 1 to 1000 ny
per unit dose. For parenteral admnistration or for adm nistration as
drops, as for eye infections, the conpounds are qa-r&gent ed in aqueous
solution in a concentration of fromabout 0.1 t ut 10% nore preferably
about 0.1 to tO% The sol ytN oGOmYy contain rj Bnts, such as
emul sifiers, i oxi dants O b@;ggrs. Generat+y, the c entration of the
conmpounds) of fofgula |l inaliq iqtho conposition, such CHs lotion, wll
be from about 0.1-25 wt-% preferabl yotom about 0.5-10 wlg % CPre
concentration in a senmi-solid or sO g,gconmposi tion such as a(gﬁt or a
powder wil | bd-hbout 0.1-5 w-% preferably about 0.5-215 w-% The exact
regi men for adm nistration of tRke sdbounds and conpositions Ieé4 scl osed
herein will necessarily be depeftfe®CHmpon t he needs of Yhe individual subj

ect being tr ed, 15 the type of treatnment and,, course, the judgnent of
t he attendi practitiofero The antiviral act|V| y pf a conpound of the

i nvention ca ; phar macol ogi ca del Chd&‘ﬁe wel |
known to the art, usi g pst @ scr oed—bei ow. c@npgpn ¢ of fornula
(1) and phar maceut | cal Ny accéeptab¥€~xalts thereof are uSe as antiviral

agents. Thus, they areCIisefuI to conbat viral infections |bﬂan| mal s, 20

i ncl udi ng man. The conpounds are generally active agai nst herpes Vi ruses,
and are particularly ud€ful against the varicella zosten-sW=+Lkts, the
Epstein-Barn virus, the herpes sinplex virus, the humant-tdkp®s virus type 8
( HHV- 8) dhd the cytonegal ovirus (CW). Wile many of the conpounds of the
present i nve@haroM have shown activity against the CW pol ynerise, these
conpounds nay be ¢t #)‘y@ @ﬂ?ds mg %hg%torregal ovirus by this 25 or other
mechani snms of actio RS escription bel ow of these conmpounds'
activity agadrist ()R’ QW poI yrrerl se is not neant to limt the present
invention to a s CM{}? Jrechani smof action. Test A . The HCW pol ynerise
assay is perfor using a scintillation proxinmty assay 30 (SPA) as
descri bed i n sevédaPRY ef erences, such as N.D. Cook, et al., Pharnaceuti cal

such that R® is (a) het, wherein said het is bound via carbon;
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Manuf acturing International, pages 49-53 ( 1992); K. Takeuchi, Laboratory
Practi ce, Septenber issue (1992); US Patent No. 4,568,649 (1986); which are
i ncor por at eference herein. Reactions are perfor

ol at es. Th‘gg§Q§3§§ L araumred T 16050 ™ Wb S0 Sa650 Bty ol
volume with 5.4 nM HEPES (pH 7.5), 11.7 nMKC) 4.5 nM Mgd 2, 0.36 ngl m
BSA, and 90 nM H dTTP, Assays are run with and w t hout CHAPS,

(3-[(3-chol anudoprop@)"r}@’l met hyl ammoni o] - 1- propane-sul fonate) at a final
concentration of 2 n4 di oﬂ@}l)ﬁmfﬁ@bh axﬂh]l)lﬂtﬁduﬁaﬁdeﬁtﬂma diyl ution buffer
cont ai ni ng SO% gl ycer oI 50 mMM NaCl, 10 mM HEPES g 100 ~g/ nl BSA,
and 0.01% sodi um azi de. TFH “F@Wyﬁﬂ?%%ﬁ’raé‘@s“mt%ﬁ tgd BN AEWR] i n

reconbi nant bacul ovi rus- |ceﬁ§§ﬁlgdf18F p&’ReLgbsRaa,qh (p1q51k§rlloﬁdoraﬂy:gib§k[tﬁlgdto
literature pr ocedures) is acjpl gt 10% "10 pl) of e final reaction
volune, f.e., 100 ~1. Cor¥dh B@%r%’ 49 é’b'l in 50% DMSO and 10 wi are added
to each well . Cont r ofq) wekbsycont ai n an equi val ent concentration of DVSO

Unl ess noted 10 othervvl se, feactions are initiated via the addition of 6 nM

bi oti nyl at e¥e pparedasexemplifisd amghartddoIntarpedistes hoaringdhe 49¥a-fdn i xt ur es
cont ai ni ng_4RRAFKHIES bIAERE BhPws@dCREPRAIAS rlnd BRI 0 dBtal s ar e

i ncubated in a 25 and term nated via the addition of 40

gl /reacti onpféﬁfed@t!?ltmWPNTT%M)EIW“%M Zr¥igzet iSohOlkashe, MeLahdt ed wit hin

t he ti mg&anBophid, ROMIMAIEER JSMBE (Onah. ew»slg@rgonahﬁm MSEi-AUﬂGIah,@Q vari ed
dependi ng ugon t he enzs)é‘ﬂ 15 and conditions used mn. for HCOW

pol yner ase. srdfrraciclss IR, Beedd( “Hﬁ? Pr’lcmPW PBS/ 10% gl ycer ol )
are added fmkdpﬁauemwxsmmcw-mp@baﬁm deg2ibtd 8/S. O mtmﬁgayaar N. Inempar.ed 10

mn. at 37 th qui | | to. roomte u ountedo a
Packar d Topgé‘ifﬁtﬁ Y‘ﬁ‘ﬂ%%f? V\?é 52’@‘!50%9597&#@“85@38?% &‘H ‘6“‘1?2%1%“

cal cul ated iéShdﬂGrthedTWuﬁ @thyl&ﬂ&x&twﬂéx mZIanzﬁe imﬂé Iﬁm@ﬂce\/&mmﬁ adbrdine above HCW
pol yrrerase ass éﬂl s performed as describ above, but with the foll ow ng

changes:15 Cok§iess %’I%r@ﬂ&?‘ﬂn&%’ﬁ?quﬁd%%m@@ﬂpﬁ?a’ﬁﬁ?&‘hylﬁﬁﬁquﬂ%ﬁ into assay

buffer. 1n blagidey QY ties MS.S@YmpduRd RO 3dendbftadléd Mﬁlﬁﬂm&ﬂge’é@%@hﬁ@ 4.5 MM
dithiotherotol (DIT) is added to the pol ynerase b a different

ot of CW FRIVEPHEG ’éﬁ@@ﬂngm?rﬁﬁ%&éab“élst”@t%E‘t?%?’éh%%tqeﬁ@“?’ésul ting in

a nmore rapi 51:035(@@'(2&61‘815 anhifié) dri- Blitylarias, ta!nniae,qtmimmh@almﬁﬂmsbﬁpholme
representatlve coraﬁqc; mer of formula | in this assay are @Hﬁ\fN Tabl e 1.

In Table 1, AR azing, f Q-efhylhydioxylppine) g atforq &twae? ogpelazs wo

001 5361Q0 Ta-4. The rBlicAbOGnGaAvehiaits, bcE&ﬁB@b\ﬁ iEehAdioD | THEREsaBig blesinds 4:8) HSV
VZV128. 9ndnd26. 3ndnd315. Indnd410. gndnd 50. 880. 6065, 8ndnd78. Ondnd82. 20. 910

. 55912. 5ndndF e cxcistbyheating 7 5o 9¥x5hes APRTOANALS B8SRY M 154, 73. 21. 9160.

67ndnd170. O BfhaiBREL 8 1 ff6fl tHOMieds 230G mm&oiﬁMQ&M%raSanZO 81ndnd2
32.9ndnd241 0, 40, 450Q0..462614. 2n q§ %&H&@gnd 96. 5ndnd3028. 2nd
1.20.77 nd - not

243115, 4TRSS Mk relas e s
det er m ned bXidroblaRMamm8Pafid Jelline to afford the correspondmg carboxamides of the formula

25 M-6. Alternatively, carboxamides of formula M-6 are prepared such that the esters M-5 are

saponified in the presence of aqueous sodium hydroxide affording the corresponding
carboxylic acid which is then coupled with a substituted benzylamine in the presence of
1,1'-carbonyldiimidazole. Compounds of the formula M-6 are transformed to derivatives
in analogous fashion to that described in charts G and K. Specifically, compounds of

30 formula M-6 are coupled with propargylic alcohol in the presence of Pd(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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WD 001 53610 PCTNSO0/ 05937 Table 1. Biological Data (continued) Examle
HCMVpol ynerase | Cso (~M HSV VZV37ndndnd382. 6ndnd39< 0. 31ndnd40< -

0. 31ndnd4t 3. 4ndnd421. 9ndnd431. 9ndnd444. 7ndnd452. 6ndnd463 §ﬂ9§§m5§¥>

20. Ondnd48 Y BA¥#493. 2ndnd503. 8ndnd511. 2ndnd521. 5ndnd534° BT Und543. 2ndnd55
5.0ndnd nd = aot detentined. 5 DESCRI PTI ON OF PREFERRED EMBCODI MENTS EXAMPLE
1. N-(4-Chlorobenzyl)-4-hydroxythi eno[ 2, 3- b] pyri di ne- 5car boxam de 10 OH O ~
Hi ~S N~C A mxture of ethyl

4- hydr oxyt hi eno[ 2, 3-b] pyri di ne-5-carboxylate (J. Heterocyclic Chem

1977, 14, 807) (0.447 g) and 4-chlorqpengyl amne (2.43 nil.) isystirred at
190 C for 15 1 /)~ Je¢mHreaction ig tHen 8l owed to cool to jt dis diluted
with tol uené ). The—resﬁi-f@%??at“fﬂ:%ﬁ%ﬁ washed
with tol uene foll d by hexaness yield an off whitessqlid\Jhis materi al
is recrystallized tomacetic acidl Water then ethanol to yFel d 0.285 g (45%
of the title coMgound as a whitevwgolid. Physical characterigti ¢S S
follows: 33 WO 00153610 PCT/ US00/ 05937 My 238-240 C ' H NMg4 3Q ,

DMSO- d6) 813.37,10.56, 8.71, 7.43-7.34, 4.54; "C NWR (73 MHz, TFA) b
169.0,167.1 ) 153.6,139.5, 134.7,133.2, 128.8,128.38, 1274 8, 127. 6, 107. 9,
43.8; IR (nmull) 2785, 2753y 2604, 2672, 2317,1996) 1668, 154 1498) 1432,

1398, 1348, 803, 708 C S NWELESL-) mlz 317 (MH) s al 'co'fs?und: C,
S6.30; H, 3.61; N, 8.72-4Q ) 11}08; 9. 98. ®xanPLEre¢ N 2
(4- Chl or obenzyl ) - 4- hydr oxJ.‘l 2-i odot hi éno[ 2, 3- b] pyri di ne- oxam de 10 CH

Ol 5~~HNGOd Mercuric bxi dgl\d-&7'10 g) and iodine (8.32 ¢) are added
portion-wi se to a solution of yl

4- hydr oxyt hi eno[ 2, 3-b] pyrildi ne-5-carboxyl ate (J. Heterocychisc Chem

1977, 14, 807) 15 (5.22 g) |in CHCl, (90 nL). The reaction is stirred at rt
for 18 h. The reaction mXMure is filtered, and the solid is washed with
CHCl, (400 nL). The organi@® l@yer is washed with H20 (200onm), dried with

My SO filteré@ and ¢ r Sﬂin acuo. The resul tjpglorange soljd is
purified by col umT chyolfat ggr aphy Cirfreptrage, .) JctlI ns
honogeneous by TLC are c i ned an gentrated in vacug-to W el 2"

(36% of 20 ethyl 4- hydra'xy- 2-i odot hi eno[ 2, 3-b] pyri di ne-p-carboxyl ate as a
pate yellow solid. Ethyl 4hydroxy-2-iodothieno[ 2, 3-b] pyri di ne-5-carboxyl ate
(2.64 g) is suspended i nMtH% NaOH (21 nl) and heat ed toMBflex. The
reaction is stir-ed at reflex for 1 h and then cooled to rt. The reaction
mxture is ghareM into HZO (80 nL). Cone. HO is added until a precipitate
forms, and 2.272 9 . 2 e 3

4 Tydr oy 2.1 oo hranivtl, £pgetof compaundg esging ho B definition n Char M where R, g oo
white sol i d.is CHNFORYarelpiepareibas skeamplifiedin CartNs 3aBrdend-2-chlegothiopblene OV L f

4- hydr oxy2- i(géépm ﬁ@%ﬁmfmﬁh%ﬁ Oiv%?é%qﬂfﬂ%,yi hcjoﬁgéig. %._%lo%lﬁér, @)pin DVF (58

m.). The reaction Is heated t d stirred for 18 reaction
mxture i s couthddS 3,376,025, Ei94) is mietalated vdthdijhivmidisopopylaridetin te@alpytiofuran added.

P
The reacti on,y ' . D ks ide Gk ® Burbd NS poured into
20% aqueousqﬁﬁﬁ%ﬁﬂ%ﬁgl{% wglﬁlgfhfﬁgﬁh }sf?ﬁ?"ﬁl% whi te&g%qx?@%e |N22 filtered
of f. Thi & ndtedpdtiag amipaticncof Pe? bt trdatingiwitiorn amindaigo morphehing) cicetisrpeidt andy i el d
2. 095 g (74%gih tﬁiﬁ@to&}b&:@iﬁy&&g@!&ﬁ%&hﬁh&e%k.t Relibfof il BosipSild N-3

characteristics are as )
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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Mp 231-232 (dec) C, 'H NMR (300 Mtz, DVBO- d6) 8 13.27, 10.43, 8.69, 7.b3)
7.41-7.33, 4.53; "C NMR (75 MHz, DMBO d6) 8 165.0) 142.1) 139.0, 133.1,
131.9, 13 5,129.6, 128.8, 113.9, 74.5 41.9; IR (dr 3060,
2993, 292%‘”3395 10 9841, 1639, 1588, 1537, 1509, 1497) 14%&’@%{2?;’ 802, 785,
cm; NB(ESI-) for ma 443 (MH'; Anal. Found: C, 40.75; H 2.41; N, 6.44;
cl, 7.81; S 01, 34 WD 00/53610 PCT/ US00/ 05937 EXAMPLE 3. N

(4- Chl or obeérfwlymmewﬁwawowhqlweﬁom% fmathydniperasing) or O-ethylhydroxylamine)

t hi eno[ 2, 3- plapird LioRPomdRfdARN-AeTH: raﬂn& ean%&vm*ehuy beldarriédoftin ‘N v _Cl
35 WO 00/ 53610 PCT 00/ 05937 Mor phal i ne m.) is dissolved in CHzZCl z
(40 ni). Trehanel | Eheirppalting enamiges N- %ara&tfeayclla?ﬁ)bbtmtmgéﬁ@twﬁmyd@%ﬁ%d to 0
C. A soluti &ﬂer%pépﬂaté we)an iem@ahmwamfme @flhap Is%ﬁ&% cg}bokﬂmCHzG 2

(25 nmL) is then a reaction is stirred at C for 15 mn.

and thenSat e%wﬁ 9@%&1& %h@eﬁmNﬁmw%tedw@ep@%m e Sﬁl?siémﬁde is
concentrat egerx%ylhxﬂm\é?&y%-c}ﬁ&gb&@ﬁmﬁnﬁé)% hiretd tﬂ%@ﬁ&p&%ﬂ atboxdmbidslorad Vi a
col um chr omat ograg z CHzCh). Fractions ho eneous TLC are conbi ned
and concent foamglg 5?3’%“’?1& cgfbeyaidesnp cgm(ﬂ? aggfprepared such that the esters

2- nor phol i ngsgi:E epyhifiat mltﬁer@ésmcelahai&eonﬁoauamy&%émdr
2- nmor phol i nosul f onyl 5-ni trot hi ophene (3. 40‘7[3W and conc. %—|CI are

n)
conbi ned anoTFERAndiE cybopyligacidyyt &EFPEG ceyp! '&)a%stﬁ'&ab@n@dmmw% se while

keepi ng jhhepfegaed dAM '1ceBBS/idinMdLoleEt Ween 10 40-45 C using an ice bath.
After the addltlon is conplete, the reaction is stirred at 40 C for 1 h.

The reaction mxture is cooled to roomtenperature, diluted with HZO (100

m.), and the sol Ptl on |s adj usted to pH 11 h NH, OH The aqueous |ayer is
extracted w Br250 nl) el conbi ned organic | ayers are
dried with @ flltere a /once'n‘t‘r'al*ed' ol oyt¢*yield 2.83 g of

2-am no- 5- rmrph%‘llnosulfonylt i omhene as a is bro olid.

2-am no- 5- nogRhol i nosul fonyl t h| ophene (2.12 g) and di ét hyw-et hoxynet hyl ene
mal onate (1.73 nL) are conbi n&d and heated to 135 ¢ The reaction is
stirred at 135 Cfor 1 h. The reaction is then coo@ed for several mnutes

and is dllutedomh hept an@. The product oils ouyt, ¥Yso the mixture is
concentrated i uo t due [s puri PHe% via col unmm chromat ogr aphy
(CHzCl z: CH30H, 98:2). ‘[ lactions 20 honngeneoust,yN ILCrayeCeelbi ned and

concentrated in vacuo togield 1.89 g (53% of the ingeXnedi ate nmal onate as

a brown oil. This'natgrial is conbined with di phenyl ether (5 nlL). The

reaction mxture is d%gassed and then heated to refl M4 The reaction is

stirred at r Ll\u|x for Y1 h. The reaction mxture is allowed to cool for

sever al m'nu% and is djluted with heptane. OTFz resultipghg tan solid is

filtered off ] QEo| ur—28 chr graphy g CHZCh

CH2Cl z: CH, OH, 98: 2).'sF acthqns honpgeneous by TI&%FQ@H and

concentrated in vacuo t@ yield 0.537 g (43% of

4- hydr oxy- 2mor pheld Raddd,@dy! - t hi eno[ 2, 3- b] pyri di ne- 5- ﬁar bexyl i c acid,

ethyl ester as an gh.tm.ﬁlrovm solid. A mxture of

4- hydr oxy- 2- nor phol i nosul f onyl -t hi eno[ 2, 3-b] pyri di nert car boxylic acid,
)

et hyl ester (0.503 g) and 4-chl orobenzyl am.ne (1.64 is stirred at 190 C
for 1 h. 30 The reaction is then allowed tp Ccpol to rp and is diluted with

toluene. The resulting precipitate is filtwg of i a shed wi_.th tol uene
foll owed by hexanes to yield a tan solid. This tgfia | Ne allized
$om acetic acid/water then ethanol to yield 0.24050N g{;' e

conpound as a tan solid. Physical characteristics ar as foI I ovvs

>300 C;'H NWR (300 MHz, DVMSO-dQ 8 13.45, 10.29) 8. 86, 98I) 7.42-7. 33)
4.55, 3.68, 3.02;'3C NWR (75 Mz, DMSO- da) & 173.7, 164’5, 151.8, 144.3,
138.9, 131.9, 130.8, 129.6, 129.1, 128.8, 128.1, 1 14.7, 65.7) 46.3, 41.9;
IR (nmull) 3156, 1648, 1598, 1536, 1500, 1491, 1352, 1340, 1334, 1260, 1155,
1115, 1076, 945, 733 crri ~; M5 36 WD 00/53610 PCT/ US00/ 05937 (FAB) niz
468 (MH); HRVS (FAB) found 468.0458; Anal. Found: C, 48.69; H, 4.10; N,
8.91; d, 7.51; S, 13.76. EXAMPLE 4. 2-Bronp-N

(4-chl orobenzyl ) - 4- hydr oxyt hi eno[ 2, 3-b] pyri di ne-5 carboxamde OH OBr S ~ ~
HC to To a solution of ethyl 4-hydroxythieno[2, 3-b]pyridine-5-carboxyl ate
(J. Heterocyclic Chem 1977,14, 807) ( 1.00 g) in CHCO, (26 nlL) is added
brom ne (0.23 nlL) dropwi se. The reaction is stirred at rt for 2 h. The
reaction mxture is poured into 2N HO (30 nL), and the aqueous | ayer is
extracted with CHCh (3 x 30 nL). The conbi ned organic | ayers are washed
with H0 (100 nmL), dried with MgS04, filtered and concentrated



15 in vacuo to yield 0.840 g (62% of the bromde as a yellow solid. This
material (0.7S7 g) is suspended in 10% aqueous NaOH (7 nlL) and heated to
reflux. The reaction is stirred at reflux for 1 h. The re% Ghﬁr) ggxture is
cool ed to rYQ%H8%0 (26 nmL.) is added. Cone. HO is added TPy
precipitate forms. The precipitate is filtered off to y| eld 0.597 (87% of
the acid as a brown solid. Carbonyldiimdazole (0.S30 is added to a

sol ution of 2- br Shoinyension HgaprovidesiprAcesses-4nd interiypdigtes @F‘h‘g'ﬁ@h%%m Bekar¢ i c aci d
(0.597 g) ing rred for 18
h. The reacti gir}lﬁ?ﬁ(%t&ua?gg fos"ygg%&s(%?% IIIRrrgmi,oﬁ P&BJXEQ%E coe?%g‘éﬁggllp g‘?nﬁgéas (1.01 nm)
i s added. Theetkaddfennrenaringa epmpopndpfformulalidr 7 h. The reaction mixture is
poured into 20% aqueous HOAc (180 ni), and the resulting white solid is
filtered off. This materi s recrygtal lized from nmethanol then toluene to
yield 2.095 g (749 of t t| | e ound as a white solid. Physical
characteristics are as fol > NVR (300 WHz, DWMSO- d6)
813. 25, 10.41, 8.74, 7.52, 7 4175 / 53 75 MHz, TFA) b 167.7,
166.9, 153.9, 139.1, 134.7, 133.2, g29 0) 128.9, 8.1, 122.3, 116.7,

108.6, 43.8; IR (drlft) 3187 3098 3074, 3024, 2927, 2842 30 1645, 1592)
1541, 1503, 1338, 1287) 916, 792, 68 cm ; MS (ESI-) nmlz 397 (MH-; Ana

Found: C, 45Rin Klis & 4lRy1; dd xﬁis 28 BrRIN, JI%,Z&F Compesirf} ep§1 67de9¢§1becEXA'VPLE S.

N (4-Chl osro(t]L E@yl) 4- h roxy-2-(3- hydroxy propynyl hi eno
[ 2, 3-b] pyri 50arboxamde 35 CHOHOS N~ C 37 W 00/5360 -

PCT/ US00/ 05937 To a suspensi on of N

(4- chl or obenzyl ) (¥ r¢egiinemrpmine of fomhiadnls] 2, 3- b] pyri di ne- 5car boxamni de
(Exanple No. 2) ( 1.00 g) in diethylam ne (28 nL) is added copper i odide
(0.128 g) and Pd(PPh,)zC zZ (O. 032 g) followed by addition of propargyl

al cohol {0.16 nL). 5 The react ce.afirred at rt for 3 d. The reaction

m xture is partitioned bet weer? | 100 m.) and ethyl acetate (100 nmiL). The
organic layer is renoved, and § gueous |l ayer is extracted with ethyl
acetate (2 x 100 nmL). Conbi ned or8§hic | ayers are washed with a saturated
aqueous NH4CL solution, dried wilth MyS04) filtered, and concentrated in
vacuo. The resulting orange solid is purified via columm chromatography

(CHzZCL12: ¢, Ghin &&n&xyxﬁ&hﬁéxeémmﬁé msﬂnﬁim@m@neetw),mﬁeﬂémz a}fe siRpbi ned

and concentrated_ in vacuo to yield a pale orange sol whi ¢

recrystal | i 7258 e?%}ﬁsepmr&iﬁm S#F‘?%&W E1-glyl, PGE°‘Qd°(32@%P°B‘¥d ‘tfhe title
conmpound as fepmd f-2white solid. Physical characteristics are as follows: M
233-236 C,'H NWR (300 MHz, DVMsO d6) 8 13.32, 10.41, 8.75) 7.49, 7.4115
7.33, 5.44, 4.53, 4.34; "C NWR (75 MHz, DMSO-d6) 8 172.8, 164.9, 148.8,
143.0, 131.9, 130.9, 129.6, 123~8.-coba& 8, 117.1, 114.2, 96.4) 76.6) 50.0)
41.9; IR (drift) 3239, 3107) 44, 2888, 2872, 2239, 1650, 1581, 1550,
1513, 1345, 1312, 1041, 819, 790 gmi; M5 (ESI-) for mz 371 (MH'; Anal.
Found: C, S7.87; H, 3.58; N, 7.59] Cddo,®. 38; S, 8.48. 20 EXAMPLE 6. N
(4-Chl orobenzyl) 4- hydr oxy- 2- ( 3- met %}Sﬁvl-propynyl)thl eno

[ 2, 3-b] pyri di ne-5-car boxam de OHLE 2 | SN~ C To a suspension of N
(4- chl or obenBirgacionfipa pevpnigntiy by earriedems bphating piplution ebcomnensbhcd il

( Exanpl e 1 No. h@diicdx @,ygmmﬁaibancearm@mm&a%om) i's added copper iodide 30
(0.128 g), and Pd(PPh;)zC12 (0. Q}?‘) fol lowed by addition of propargyl
cm&@m o

methyl ether (0. % aﬁﬂ;ammhe ymplask-2,tq pravige 2 gqrrespanding compownd
reaction m x$fysgulay.-partitioned between H20 ( 100 ni) and CH-Cls ( 100 ni).
The organic layer is renoved, and the aqueous l|layer is extracted with
CH-C12 (3 x 100 niL). Conbi ned tBu | ayers are washed with a saturated
aqueous NHACL1 sol ution (200 med with MgSO ) filtered, and
concentrated in vacuo. 35 The resmRting brown oil is purified via colum
chromat ogr aphy (CHZC12: CH, OH;, 98: COopWwe resulting inmpure material is
re-purified via colum chromat oara ,whept ane: 2propanol, 10:1;

CH2Cl z: CH, OH, 98:2). Fractions geneous by TLC are conbi ned and 38 WO
00/ 53610 - PCT/ US00/ 05937 concentrated byn vacuo to yield to yield 0.260 g
(30% of the title conmpound as an off white solid. Physical characteristics
are as follows: M 21 S-218 C; 'H NWR (300 MHz, DMSO d6) 8 13: 33, 10. 40,
8.7G 7.56, 7.41




5 7.33, 4.55, 3.33;"C NWR (75 Miz, DVM5SO-d6) 8 164.8, t43.1, 139.0,
131.9,129.6, 128.8, 127.6,116.4, 114.2, 92.5, 78.7, 60.0, 57.7, 41.9; IR
(drift) 31 3016, 2924, 2859, 2822, 2320, 2218, 1534,
1512, 1353%1"0 %6783 cm'': MBS (ESI-) for mz 385 (MFDJ’M&na“?"@&éound C
58.84; H 4.09; N, 7.28; d, 9.16; S, 8.32. to EXAMPLE 7.
(4-Ch|orobenzyl)-4-hydroxy-2-(4-hydroxy-lbutynyl)th|eno[2,3 b] pyri di ne-5-ca
rboxamde CHOHO/ I ~H15 S N~ C To a suspension of N

(4- chl or obepayteih-Rlis [Ty (MK YFh&-reaatded dmembﬁcra}yba]cpmwomeﬁmchﬁg(mm de

(0-128 g areriagpEeromdint onyss o ks Em By R a5 SRR o 1 of

(0.20 ni). Hbe(agahentﬁlﬁh@mmﬁmﬁite)rred at rt for 18 h The reaction mxture
is partltloned b meen 1 d.e 100 The organic
| ayer is°’renove %?ﬁ‘amg é‘ﬂ%‘ﬁ'&§ W@?L‘Fiwé}%‘? H‘iﬂs Aifetate (2
x 100 nm). gaﬁnhmedmgagaafﬁmhaygns are dried with NQSO4 flltered and
concentrated in vacuo. The resulting brown oil is purified via col um

chr omat ogr aphy (CHzCl z: CH, CH; Qﬂﬁs). Fractions honogeneous by TLC are

conbi ned 25 and concentrated iQ vdcuo to yield a brown solid. This materi al
is dissolved in DMF (15 nL) an HC/ NysCadled until a precipitate forns.
The resulting tan solid is purified via{col um chromatography

(CHzCl z: CH30H, 98:2, 9S:5). Fractions hos®®yeneous by TLC are conbi ned and
concentrated in vacuo to yield 0.183 g (Rl %.%f the title conpound as a
yellow, crystalline solid. 30 Physical cha aelweristics are as follows: M
242-246 C, 'H NWR (300 MHz, DMSO- da) 8 13.31 % 10.43, 8.73, 7.41-7, 33,

4.95, 4.54, 3.59, 2.62; IR (drift) 2934, 2918, 2845, 2771, 2352, 2327,

2224, 1965, TheEactionsan congerdently bgramiezRghy coptegtingtOGter With amtapESr ) for mz
385 (MH)" . of¥ihencdsHfisin schhe G o Bbmthnflin obbeagbnit i Plrerfla§i S 8- 1135
N- ( 4- ChIorom@ﬂbymymmvhymnwwymﬁnvskhydroxypropyl)th|ena[2 3b]pyr|d|ne 5-carb
oxami de 30 VO POLEHE10 e SEMRR0 R LG Ghdindrs sbhable pdbie £ A

(4-chl orober‘i’WPl)‘l“éthﬁPWIﬂ(?) hydr oxy- 1- propynyl ) -t hi eno[ 2, 3b] pyri di ne- S
carboxam de (Exanple No. S) (0.300 g) in 111 CH2C1Z/CH, CH (70 mL) is

hydr ogenat ed over 10% Pd/ C (90 ng) at 35 psi. After 3 h) an additional 90
ng of 10% PdI C i s added, a he solution is hydrogenated at 35 psi for 1
h. The reaction m xture is filiered thyough a Celite pad, and the filtrate
is concentrated in vacuo. T e } abm 10 orange solid is purified
via col um chromat ography (CHzCl Z: 98: 2, 95:5). Fractions honpbgeneous
by TLC are conbined and concentrated In vacuo to yield and off white solid
which is recrystallized tiomethgngl Ro yield 0.083 g (27% of the title
ggﬂog\t;gd i; ﬂewwhtzﬁ)on%y&ha&ﬁén%bé%é& ou%w&hﬁahgg%&asﬁrﬂr&%gﬁ é,%f eSaZ "
7.42-7.33, 7Witya mixtugpof Pbowbomimwmdf %metbwcmme?gdw DVBO dQ) 8 173. 1,
1052, 1873, Liis)yirdtfinneldfhids it o o didbfomind. g, 1136, 600
41.9) 34.3, 26.5;1IR (drift) 3224, 2929, 2886, 2846, 2817, 2750, 2327, 1906
1657, 1604, 1S41, 1489, 1470, 802, 698 cm'; Ms (ESI-) for mz 376 (MJﬁ
Anal . Found: C, 57.06; H 4 . N 7.40; d, 9.2S; S, 8.35. 20 EXAWPLE 9. N
(4- Chl orobenzyl ) - 2- cyano- 4-Gydr oxyt hi ejio[ 2, 3-b] pyri di ne-S car boxam de 25 OH
ONCS5~~HNC To a sol CO,H

(4-chl orobenzyl ) - 4- hydr oxy- 2- i odotfilenof 2, 3- b] pyri di ne- 5car boxam de
(Exanple No. 2) (0.500 g) in pyridineN(S nL) is added CuCN (0.201 g). The
30 reaction is heated to reflux ang s®irred for 18 h. The reaction mxture
is purified Sﬂlt@bIEQArﬁdmn§ﬂf Qdm&ﬁlﬂé 20r (oW RfrdsportdihdIarboRficabid & gl | ONs
honpbgeneous by TLC are conbi ned and concentrated 1n vacuo to yield a pale
yel | ow sol i dkn@in éhthe art. Brerrgastion ¢anpe garfipdynit pedenamyshitable sppdifinsg. 100 g (269
of the title conmpound as an off white solid. Physical characteristics are
as follows: 35 Mp 274-276 C (dec); '"H NyR (300 MHz, DvsO-d6) 8 13. 30,

10.24, 8.68, 8.28, 7.41-7.33) 4.54; "C NWR (75 MHz, DVBO-d6) 8 173.1,

164.5, 152.1, 144.4, 138.8, 135.2, 131.9) 129.6, 128.8, 114.5, 103.4, 42.0;
1R (drift) 3306, 3097, 3003, 2921, 2844, 2220, 40 WO 00153610

PCT/ US00/ 05937




1638, 1587, 1524, 1484, 1398, 1342, 1298, 884, 791 cm''; HRMS (El) found
343.1082; Anal. Found: C, 55.31; H, 2.88; N, 12.02; d) 9.95; S, 9.04.
EXAMPLE 10. Di nethyl 2-[3-(5-{[(4- chlorobenzyl)anlno]carbo ‘%@

hydr oxyt hi SPAY43630 b] pyr i di n- 2-yl ) - 2- propynyl | mal onat e O—P@%ﬁ 5] NH -
( & COzMe 10 To a solution of N

(4-chl orobenzyl ) - 4- hydr oxy- 2-i odot hi eno[ 2, 3- b] pyri di ne- 5car boxam de

(Exanpl e No. 2) (é)&emcg the carhoxylieedid formula &-o with intillbamtcﬁ)hﬂzl/llm@nm) is added
copper i odi ) it i on of

i ot hy * pr BSRE R BRI A 0 e B il B | ot 16
h. The react:oramomimg earboxylc aord arewelbknovatin thejari. Fhegectiorhan beggmried pwtg or ange
solid is pu C I ractions
nomgencous Uit Y abiBIe hdlithe: bl RhAG AN et be e bty 2

orange sél i ectivktingtthd @rborylicyasidatithiasuitablesctivatifg agentyand-izaating thereyul@ngj 0. 267 g

(500, | T GO B Sl S el 31

8.74, 7.4t-Pme8pl4l.54, 3.94, 3.71, 3.01; "C NWMR (75 MHz) DVSO-d6) 8 168.5,

%%, 50 %é@lﬁ%ﬂ%@ ohy phite %%%§ﬁ°%%zéép%5§%°%é%%9 ogghad 51?66 1491,

1435, 1347, whog R'-R3havegny of the mxeﬁ,m;ﬁcrﬁahnesqavvr@fwrw\)almﬂescm hergin, 490

(12), ( 140 (13), 127 (14),
25 125 ?‘ 1) “‘%}é@?ﬁ%@%%ﬁ*ﬁ% ﬁ@@%@%m %na|°ff°l§é c 56.46; H) 3.80; N,
5.74, d, 7.32; S, 6.55 (correctedg,forg3.10% H20) . EXAI\/PLE 11. 2-Bronp-N
(4-chl orobenzyl ) - 7- et hyl - 4- oxo- 4, 7/_di ljydr ot hi eno

[ 2, 3-b] pyri di ne-5- car boxani de 80-@ ¥ BN-$%~ H ~ C 35 A nixture of ethyl
2- br ono- 7- et hyl - 4- oxo- 4, 7- di hydr oshi\epd[ 2, 3- b] pyri di ne- 5car boxyl ate (Eur.

J. Med. Chem 1987, 22, 139) (0.500 @) and 4-chl orobenzylamne (1.84 nlL) is
stirred at 190 Cfor 1 h. The reamtionf is then allowed to cool to rt and is
diluted with toluene. The resulting precipitate is filtered off and washed
wi th tol uene,f 00l 53610 PCTI USO0/ 05937 hexanes to yield a -
tan solid. mﬂchéﬁ%qmg%f&%forng}é}?yst allized fromacetic acid/ water thgn

et hanol to yield 0.379 g (59% of the title conmpound as a white,

crystalline solid. Physical characterigtics are as follows: M 196-197 C
'H NVR (300 MHz, DVBO- dQ 8 10.%‘ 60, 7.41-7.33, 4.54, 4.30, |

.43; "C NWR (75 M1z, DVSO dQ 8 171. 43 64).(4) 150. 2, 144.8, 139.0, |32.3,

131.9, 129.G 128.8, 126.2, 115.5, 108.3, 52.3, 41.9, 14.3; IR (nmull) 3083,
3043, 2407, uﬂa&%ﬁlxéfﬁﬁhr &8N0, ér ﬁﬁﬁdex éo"hhﬁxonslé@t&ble Wéwdeltﬂé%om&laﬂﬁtﬁof 1411,
1232, 801 cni; ESl+) iz 42 6 (M-H) +; Anal . Found 3.59; N,
6.54: Hrls 1§org}gla (@ Smgib Gondstlony foggrcp%rglgm@-om cqqespondmg carboxyhc

(4- Chl or obeRgy hoe-wei &héwi m%@&pﬂe Yeaeiiohmr wmgh&ﬁer any suitable

b] pyri di ne-5-car boxam de 0 1s sl | ~ A m xture of ethy

7- et hyl - 4- o£eNdHIons. (FoR GXATRIS #\smftzons%fwﬁmmlm@c Garped %kymf@tm@@eﬁ 1. Med.
Chem 1987, c&Boxyin@)&id(vﬁh 46uftaBl: a@ﬂﬁtm’é 286t @ Bedny iR iMitdd dcid withle | S Stirred

20 at 190 Cfor 1 The reaction then allowed to cool to rt and is

diluted wit ﬁethﬁ}t%‘éﬁ‘é’S"“Fﬁéb?”ém‘Mgpﬁﬂ?"é‘EF"ﬁl%”a?‘é“‘figf formyla (R gSwieble and washed
Wi th t ol 14en@mires InoNesk-bplofdBenayl@fint, A-Hiofdbenzy ahideS 4 BRI DYz Rinixd; 4-Thi S

material is recr stallized fromacetjc acid/water then ethanol to yield

0.312 g (45%¥2ngp “Fﬂ@mPFtaP‘é PEHAEE o white solid. Physical

o 1 Moy Al e il i sl 00 40
DVBO- d6) 82fi$sr %m Pl agmmis@e“%“ °f§'ﬁ&°'§y°‘%§§asfa“sfe%"ﬁ apergpripfe. 152‘9‘“Blei28 8,
25 12 o et gy it o, 1515
(ESI+) mfz éi*#* {m aphysigfogica aﬁcee.tﬁ@e arion, &x examplefosylajegmethane Q@vatexci 10. 10;

S, 9.12. acetate, citrate, malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and

26



30 EXAMPLE 13. N

(4- Chl or-obenzyl)-7-ethyl - 2-i odo- 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3 )

b] pyri di ne-5-carboxamde 0 0 351 S I I HCO 42 WO 00/ 53610 -

PCT/ US00/ oB’é’ﬁgiﬁ bonyl di i ni dazol e (0.290 g) is added to;‘gT’Eg‘f"(?f?%n of

7- et hyl - 2-1 odo- 4- oxo0- 4, 7di hydr ot hi eno[ 2, 3- b] pyri di ne-5-carboxylic acid
(Bur. J. Med Chem 1987, 22, 139) (0.520 g) in DVF (13 nlL). The reaction is
heat ed to 6Oglgceaophosphater Suitablgrinor@inie. salttmay alseceifermedi inaluding hydroghlotided to rt,
and 4-chl or,gbenxyvl.am ( ] I eaction is stirred at rt
for 7 h. Thhé’grr(’g%c l?eg%\uq%{ekggr € ﬁqgé}bﬁléﬁ?'gg&i?%ﬁ‘)ll@gﬁosaqueous HOAc (50 nmL), and
t he resul ti ng ofharmiacentcailylacodpthlsle $alts tnay belolbifed ubing standerdproceduies well

recrystalli,zcd twice,fyrom net hanol.. i . 0 t itle
corrpgund askngﬁ'n 6‘%" ﬁ%ifigrefxa'gﬁ%?g?ﬁn%g s?s{{gﬁegl.l %’é%?@%@%@é’?g% egr}‘:%g%i cs are
as fol | ows: wiltpa @itdbl 48d &ffordihi ApIYsioREZalfHecepbiBniocn6 Allgali biktal ffor 8. 72, 7. 71,

1415, 134 Pl el gelpstgingndey 3 g ik stinfigfuchia o0

44.0, 12. 4;oflcRbéxlic keids b6 3o bdm&d®, 1541, 1511, 1489, 1431, 1408) | 295,

Found: G, 42. 50 CopPRs B O preseipdédfon ELF oo s sl ot ™ -
( 4- Chl or obevwtjda) eofapetitigr cadtairiag thelecmppudd iprcopingtion withausoitablezexcipient, the
glurs“;;grqgﬁg he%gpﬁﬁiééﬂeﬂﬁrds%ﬂg Eéﬂ?a%ﬁ? Q&4 mfgc?iogs. Qhel;lgac%ugica{ co'ﬁllp%itigh% To a
(4- chl or obesntziningra wipgindappropmintelfopantivital iiselarh petparedbyemeth@is 3nddantairi di ne- 5- ca

Copper i ool PR gudk iyl die R AT el SOWBTTC, o

25 pr opar gymethdds@hding(edi@nts is)Remitgtonyschhetmagentical Sstenges b EQY. Martif (viark8 h. The

diet hvl am : ) g . 5 it q
et wean Foo 1T TBER 105y 6% Dumpbifde WhEdrtSHlcns BBl BRA rubcioRBld |1 210
t he aquébdusbd asgénistered parenteraltyd(@or wkamplehbly EitRvengusy inkapenitoneal Phimtramwsonlarc d

organi c | ay : } A 4 14 I i N vacuo.
The resul tiﬁ{geét_(l)c?l?i’ﬁo e&%l& Ir%‘ly}éh%z?&f cllcggﬁdbﬁfe ggﬂ‘l}' nﬂﬁp@ﬁﬁoﬁ&ét %’r‘%%ﬁ%to%

( CHZC1~: CH, 4t ingegnab pr. expernad virad indechionsogeneous by TLC are conbi ned and
concentrated in pacup, i . . 709 { [ . und as a
yel | ow, crystal Il?éﬁe so%"lgl()jﬂ.Yl hf’%@%ﬁé‘%ﬁﬁ%’ﬁ%&ggggﬁ? t8 'lfj%der@rﬁg cgllgg?lgcf)%s: Mp
217-219 C,' ¢heli/Rofe3A0ipighis andigBdindls fodn dingds}iblg tapss, ucES tabletsittoche83) S. 47)

4.54, 4.36, otk 44 U C de6) .8 . 4, 149.7,
Tas s, 3L 1o g SuopstlRyiyfe s it Shoeohfytons 3t o370
76.2, 52. 4, pegargionyshogid cqntain at lpgat §. thoiof adtivg g@apound| 7Fhe prR8gage2fthe, 2040)

1915, 1655, ” ! — (ESI +)
Tz 309 (TR aihd prepefony a1 b e viHS and k) Bony Sty ety 1520 8.
43 WD 00/ 9mgt Dtopbyt 68HEL isazEhinfangiyer unit dogage form. The amount of active

(4- Chl or obe = /i siarieliths s Qi < :

di hydr ot hi eﬁ%‘iﬂ%@&% %W%’%‘igpﬁg@??%gﬁ%g%’%ﬁ%g‘%ﬂ% bl P Petfbotve dosagoleyel
suspensi®n Bilbegbtaiied- N (4- chl or obenzyl ) - 7- et hyl - 4- oxo- 4, 7- di hydro 10

t hi eno[ 2, 3- b] pyrowdi i I il
di et hyl ani ne 121%%%?%3%5@%’%%%}*1%3?%&&5 Ba 6%1%& %3?%,@9%5%%%3) ZCh
(0.041 g) f birfsnsgh pssuriEigerah, ercigsgmatardh fEclatin; excipipnts sugkes digddeiiM on i s
stirred at phoshite; ; h ' ' i adnd he
esul 4 ng. r Lt # dicBiing b IR o Safest PIRY SErch MRE RIS Bnd 5 )
The or gani cliksg&bripant pushaymagnesiig stewatecad dswseteningagent suckes UeEased wit h
CHzA 2 (8 X RQodtlihctost oP ashRanferRiNBRHing hEAR hich w.%ﬁ&ma{t,%mwnﬁ&ge%ﬂ,h a
saturated NHACL1 solution (50 mL)) dried wth MySO4, filtered, and,
concent r at e8F §herry Hevesng maE be wdded-t Whep the unitdosagsiteren if 3 cpsiple.fif rady woytaiiol urm
chr omat 0gr apditich tohaeridid $Pthe B8ved)pe, STiQHE LLAG, NONRIEREQMI HYorLLC are

conbi ned and concentrated in vacuo. The resulti ng yellow solid is
recrystal | | Pelyethylenseiiceh Msipus qihey mategaly may be pregeghiasicorsimgy ordo pthemwasec orpound
as a pale yellow, crystalline solid. 27




20 Physical characteristics are as follows: M 158-162 C, 'H NWR (300 MHz,
DI\/ISOd6) 8 10.43, 8.78, 7.48) 7.41-7.33, 4.96, 455) 4. 31, 360) 2. 63,
1.43; "C NNR& VHz) DMBO ds) 8 172.2, 164.4, 149.2, 145, 'DL@] 33
131.9,131. 3YO4%Y¥%Y  128.8, 127.1,117.9, 115.5, 96.4, 73. B’CTg’é NE5 4
24.1, 14.2; IR (dl‘lft) 3050, 2223 1921, 1653 1593, 1549, 1545, 1502,

1389, 1298, 1230, 1092, 25 10S8, 799) 725 cm' ; HRVMS (El) found 414.0800;
Anal . Found magify 8 piypicalform ofe sqlid ugit dosageform gFor dnstance, fablsts, pillnoF ect ed f or

0. 75% HBO) . tnky Bcoatdd with gelatin, wax, shellac or sugar and thc hke A syrup or elixir

(4- Chlorobenzyl - 7-et hyl -2- (3-hydroxypropyl ) -4-oxo-4

di hydr ot hi emwzogma}wmcﬁ@p@méaw@mwow sswmnwses@tmqmstm% sol ution
of N pP’ arabens as rcservatwes, adye and flavoring such aschexry or orange flavor. O

(4-chl orobenz )p 7- et ydroxy- 1- propynyl ) - 4-'oxo- 4, 7di hydroth| enol 2,

3-b] pyri di néﬂ‘!fs%aﬁyda%&?ﬁl a@e (lrmampémmdmﬂaﬁasf @nmglwvgsbqn#ma@"epmlz/ CH, OH
(50 nL) is Q018 AAd SBstially ARAORE i thé AfoiemployaP 1RAdiIGG, the allive ThE 44
WO 00/ 53610 P I USO0/ 05937 reaction mxture is filtered through a Celite
pad, and t heompound siag be slcela%@ﬁwca%wnpﬁr%mepamﬁ@n&aeé devieerg yel | ow sol i d

s purified via opl uiihorok SRR of YA stmin XSRSy P8 2) 95:5).

Fracti ons hom)geneous by TLC are conbi ned and concentr at n vacuo to
yi el d 0. 114 igfrapegitogealdy by wfusion or injestinmp Salutionsof theaptive sompung or it spliy een|

char act efg s tﬂc§§e£ﬁ%@ma§atér04atxeﬂﬁly nMEdMﬂl a%ﬁtoﬁc surﬂcMMR dx%ﬁ&d}{k'zm AVBS dQ b
10. 62, 8.72 4, 31, 90, 1.80, 1.44; "C

NVR (75 MHz Propfasditgycerel, ﬂtﬂzldsm‘ymn epe 81194?& Elacefwé mlms thereqfzgd p oilg3p 1,

131. 8, 129. @ynddlsidifary seiditidns dflstordee abPude, thesd plepardiion? condfin 3 ?&vaﬁve 4.4, IR
(drift) 3055, 2029, 352 1016, 1654, 1594, 1551, 1544, 1§ 1491, 1299,
10 1230, 10PXveri3he srowil of RICTOCIERYSMS LS| -) for m z 403 (M H)': Anal . Found:

C, 59.61; H 5. 3§harﬁia&ut7éil dokage- férhis suifabfelfor 1ﬁmw|eﬁmﬁmn|\dan 1nclude sterile
(4- Chl orobenzyl ojy“l(t‘mlhydrox yet hyl

propynyl ¥ 4 AgReouss h?}dil“@?fﬁ‘i"%ﬁﬂiﬁ%"@?ﬂr fsr fw%msﬂwéﬁtb‘@xmwt whichy 0 0 HO

I ( HY | a2 Naptkd ﬂ“'th?‘éxt@m hdébhs‘}i?cﬁfanbh of sterile injectable or infusible solutions or
(4-chl oroben2yl)-4-h dr 3 hydr oxy- 1

propynyl ) t hi%Refpions °B‘} ulage ‘é‘rl’@8§€’§}?§ o afl easgptheanitiggate dgsagefomtg o)
DMFE (3 nl) lsﬁoﬂdi(ﬁedteiﬂzmldﬁﬁs%ﬁ @ﬂcrﬂﬁ@oﬁ’ﬁﬁﬂr@@ﬁhﬂb@d&ﬁﬁe&sﬂoﬁg@ti‘he The
reaction is heated to 100 C %arsg irre The reactjon mxture is

concent r at ed19PH gL vehiflg BALOF ﬂ%‘“ggsﬁe&qwq’%cmﬁnﬁf%ed bet ween

I(%O ( g% frd_Lg eamdple;lmﬁ(as& a1palyol (fefaexaﬂpepglﬁcehg,wpyleﬁc gﬁ&d] a‘é‘%ﬁd W It [1 CHéCh
X c layers . are drie ered,

and concent P8l yg@ygeﬂo é‘c"g’ dd'g‘g]ﬂq?é Vg8 9ils, OBLaKE & F%eéﬁ‘fs H‘E’H?r ial. The

desired pr odmeﬁnd@mmommtpe@eﬂmm@fcah bemamuefew,&‘oﬂ e&bﬁﬁﬁle,&@tﬁefoﬁﬁhﬁ&ﬁ)bf d Thi S
material is recr stalllzed 11& nol lé fgé o{)
title compodifgsomes:py ibgma tf’%fea‘? W&q"%ﬁipﬂ"" ﬁijﬂyt}’selc&%ﬂ" HEF U &F PXt i cs are
as foll ows: théuse3fsuzidetarts. (ﬁe@}evextﬁoNNRh(: 3éHon NHzncrdBMEE)sﬂlB)an&e]:&mé&) 8. 70,
756)7476?3 5.46, 5. 55, 4.36, 4.

T

DVBO- d6) quepy vadps ot i“é‘z"%a’fzﬁé“f}"‘gﬂ BeFns, f°i%"3‘”§’°’ liaé%"e%s @%‘Qb‘%‘%&sl 2,
130.1, 119. Ipherol, Aoibic d8fd, thimef&kal aindiRe fike. 5r2m3|)y chdes At W Hedhrdférable B30Bclyde3228,
2395, 2218 1 OS 164 159 1555 505 34 1 102 35..848, 800,
602 cm ' ; R SR YAl Buch e ] sodifis ngft)%’ Tolgngsd absrptign ofy. |
6.52; d, 8. thSm_] e&,abl? cdﬁﬁposﬁi’ﬁns 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
enumerated 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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WO 00l 53610 PCTI US00/ 05937 EXAMPLE 18.

N- (4- Chl or obenzyl ) -7-[ 2- (di et hyl am no) et hyl ] - 2- ( 3- hydr oxy- 1pr opynyl ) - 4- oxo-
4, 7-di hydr Qioyesied 2, 3- b] pyri di ne- 5- car boxam de hydrochl opiflgsddnss#O / | | H
S NCL ~N~ HC 10 To a solution of N

(4-chl orobenzyl) - 4- hydr oxy- 2- (3- hydr oxy- 1

propynyl)thiengol.2. 3-b i di.ne-5- 0g) in
DVF (4 i) ?SP%J&‘&BGWLX%@%"‘ ‘ﬁﬂn%ﬂ’% ‘ﬁ"?‘;"%gc ?"cﬁﬁn&l"’g"h;&ﬁd?é?‘&&fr B

hydr obr om dmc é@wéﬁ@re@cm phiscany e@chmunolrdeslsedlmﬂmht presedlinGhe pﬁzé\nmtslyzhteﬁleh, an
addi ti onal K,~CO~ is added and 15 the reaction is stirred at 90
Cfor 3 d. ere &8&%‘?’63na| 0.210 g of 2-brono-N, N di et hyl am ne hydrobrom de

and 0.111 g of I*FeEIBpxcalradmanbﬂmﬂoraﬂﬁ ptelsent c@mhdsmdygaegpﬁlradmdpdroformn e.,

addi ti onagl h The n_m xture i 0, an en pcentr at ed
in vacuogj1 Tﬁgenr%?lﬂr? b?@v\/ﬁve%éﬁ ‘i%g gleié%@ ﬁ gsérﬁﬁ\‘;l%g dgb?]gtﬁntn% °otrr%1t ogr aphy
(CH2CLz: CH, ity as%mﬁosltmﬁs 51)£oranialonemﬂotﬂbn@hgtdviﬂnmdsmhtotngcsllyﬁcsep@dbhed in

met hanol i ¢ HC. and concentr %ed 1rllndvacuo The salt z0 is recrystallized
twice from SARINERHBAX TR QIO (2099 of the title compound as a pal e
yel | ow solid. Physeﬁxtsdhdmhamxamcmu ﬁnelxcdwalleéscmsls $uoh botak:; clamnﬁétamﬁltadhrﬁ (dec);

o 77, 4. 56, ol o 5 ind o 6. Jegt G st e i B 2 )

172.5, 164. glycoldér.vaater-hik6hol/glytdDleds, in3dhiéh th&ﬁr}.seﬁt cohﬁiém&)s cé.tQ& chsolizéH?orQ
117.0, 115.

(drift) 329 ‘k"%‘f@%‘f °f‘%§§’é?evg%'5°%,‘i°‘%§§ig’fth%§ °f?[1‘8%%dx‘° %‘f‘“&%s‘g’l“ f%‘és I1457,

| 356, 1229, subB3dfragF@Bescam additicu apfivAiByobinl ageAf 2ar( Maddgq toldRifBiz6 FAB) f o nd

BT e LavpLE Dgbendsitfhivdruse Pk Tesultns Rauifconlosifoman B anpiled fiom splert

propynyl ) 4pubmtsm to mopregridtetbapdeagescing oth¢rkihssings, a::sptayed o the@ff@ctéd@r@S e

I(4I CEI ;r obenzﬁ}} %ed&%m y%’%%ﬁ?‘é‘ m?%:gpr 0 y%l%ﬁtz ﬁl%n%fgﬁév%c}ég;r |OL| Ee S-

car boxar ni détty Bsid sgits end\esters Jfatty @lcotinds, gipdifind @Nﬁlosds oninpdifisd aied mateHACO,

bnd<ti £t oo BERRBRloFu ROl dld duferlo By spERbEalrk Bog BB ab 00
and t he r eaend thalikes fox applicaipnfdipectizite telskiin pithawsed8 h. The reaction mixture is

concentrated in %@&&P@%L&%&Sﬁ lnh e 951%&59&&15 ganﬁez.lgéﬁllhg ?ﬂﬁeﬂh}‘)% NaCH

and washed vv><t e a ue er 1's aci nc. HA and
t he resuPti rempouads of farmula Titesthe sl'tlmsrknbwn'ﬁhlﬂg antafoe pxaaiple, seetlaqjuetetalyst al | i zed
3tines fro ol t ound asatan
solid. Phys?ﬂcj:gsﬁa?%gbr gg{) %%ﬁ%@@?gﬁég\l #?%4.&5 Sk%ﬁiz‘%l é@g Er?dec) "H NMR
(300 MHz, DMBG&9)158) &g Va®tzmpo (B4, Pag N834,870,808). 7. 42-7.33, S.48, 5.45, 4.S6,

135.0, 1319, 134 sgeRREr Pbafochis syt ohn SEbicomind B ihogne 07 &y
50.0, 42.0; theRv( dtrpmt§VIt&3@Q in \B@mtlvxtzsmmlmzlzﬂcsi)els1m°daemgw cm@mla)xc}nl%l _
431 (NFi 2, 8 i%ssi%ﬁ%f%eg e Py P o8y | 120 21
119 (13), 8£xa(npie),sec S(EagNo. 4838 %43) : HRVB (FAB) found 431.0474; Anal.
Found: C, 52.52¢ Réﬁﬂ .Nzon@eﬁl ily %m%tefég in) lﬁgtxd(%s%gfora’p sdrsphfipE 20. N

(4- chlorobenzyl) 7 et utyl) 7 di'hy drothleno
[ 2, 3-b] pyri @pmainisg & 5}95231& @@vmn(y @) to 750 mg, most convemently, 50 to 500 mg of

active ingredient per unit dosage form. The desired dose may conveniently be presented in

30  asingle dose or as divided doses administered at appropriate intervals, for example, as two,
three, four or more sub-doses per day. The sub-dose itself may be further divided, e.g., into
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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25 ~1 I HNC J A solution of N
(4 chl or obenzyl) - 7 et hyl - 2- (4- hydr oxy- 1- but ynyl ) - 4- ox030

, 7-di hydrot h| en 2, 3-b] pyri di ne-5- car boxam de (Exanpl e No 1%79(30 257 g)
|n 1/1 cHz®9 (SOn) is hydr ogenat ed over 10% Pd/ C'¢ CHES 4t 35 psi
for 2 h. The reactlon m xture is filtered through a Celite pad, and the
filtrate is concentrat d_in vacuo. The result al |l ow solid is
purified via coIW%ﬁm’B& &ﬁﬁ?}“‘("é\-{fﬂﬂcaﬂéﬁﬁ %ﬁﬁ?ﬁ?@yﬁf%@%ﬂg
hormgeneousawSJkﬁlﬁwaamdnslﬁectrearbﬁkemrabambnaaeaomykg/,amﬂaamplsmejod 35 0. 209
g (81% of th tltlec ound, as ite.solid. |caI characteristics
are as foll g o/ %§w@g}“’ Wf%ﬁﬁ’wmﬁ%% ¢fm0 60, 8. 72,
7.41-7. 33, Zdrﬁﬁxsteﬁediﬁe todfodk2imed dally,in theddoumt.oBBto 1006 thg per éik)dode. 44; "C NWR (75
MHz, DMSO-dQ 8 172.3 7 PCTI US0Q/ 05937 164..8,. 148. 6,
144. 1, 140.7) 13tprpareqt ‘“fm"\EAng%“ %gfgadgm“i“z"gméas °R8, 4§ Tor pyginfections, 7 55 1,
41.9, 32.2, thdRorhpoudds dte prk&m’bdldﬁuédixﬁ bcflﬁt)on3ﬁ)530nc&@ﬁﬁondf%ﬂ1abﬂ;m t01593 1550

1506, 1390, | 304) 1231 801, 72 J ESI-) for mz
417 (MH) ' : Fa%di’&‘ﬁﬁ °}°E‘:‘%%’6"(9 Z’% tpyabayt %. qﬁF ‘%““?% maycontgn Eé‘e’ S> 7.43. 5
EXAMPLE 21. n@rcdxcms such as emulsifiers, antioxidants or buffers.

7l hydr ot ni eno PEel AR K AP SRS OB S 1 o o To a

sol uti omoof cdinfetitioh) sactodzaniaion) widl- bhyﬂnmbyutbl(ﬂihwrp}wﬂbwmphﬁabbﬁu enot 5

2.3-Db 5- i 5nL
L K Bisn Bgien TR R Rt Rich s i r St stion o g ot & heat od

to 100 C angowddrmilkbe fbout 0IBS vt-Y\preferkiblyt dbomdl. 5-A5 %9241 of 2- br onoet hanol is

added and stirri i.s.conti 8 n_addi ti onal of

b omoet hanol  af s I fmfcaion S o rBnds e Ssdons MiPoe (5006

oi | disper S|hme1)1 wm nedshaxily bIHq:en@ampoomelmeatofthe edividual shbja being Trieed; eact i on
p

m xture ed | uo.. The residue is suspended

in CH~CIfz5 aﬁhcf fttrﬁmem SE%{J °tbt|}'{% PHPERTEHIONT | ered of f and

purified via col ’[lhnnuhratbmnvogomjd@mp(»ﬁdmm Steintidrl,ca®Be @ter@imedpsing-r act i ons

honogeneous oncent.rat ed |n d 0.145 g

(3 999 of tﬁgwﬁ% ?caﬁmg%‘gﬁw asar%lw ﬁ}e gof‘“’a" » B 88 %yessfgglfscgh Ltérl stics

are as follows: mcbﬁlpemmoﬂpnmﬂh (I\Rd pBathaddukicallphiseptaldy saBs tlﬁreﬁﬂare 8. 63,

e, vEo, o521 By e gy e il Bl peboqilindydil, 151 0g" (™

129. 6, 128. $chtling.man. ThelcompoB®is@re goferadlly d58ve/againd herpe3druses, @Bark; | R (drift)

1057, 1014, PFOEI Rer sk bl bty Y B bpp e b oostfilh: 3 207

H 5.01: N, séophs viigs, thegmgtan hQ;peszWtyp@(ﬁﬂPZﬁ) 21 thd\bytomegalovirus (CMV).

v ot i encl 2. 3. bl s FaR A PRI e n U AE WL AR R, 5610

HO O O S | [thefMY p@lymemse theey commsow besame Igaingt thotytameagalovifusy this

(4- chl orgbe 5- car box
i do. ( Examsl Ses i Bt sion TR WO REFREN balb o PR ol LethRE 8 2
2- brono N N aginst ﬁryl(?é'ﬂ%yolamm@ thnr@mtmﬂnué the@reag inypntionitea speeifici on i s
heated to 9Q,&hAth stlabddned for 3 d. An additional 0.220 g of K2Q0, and
0.415 g of 2 io brono-N, N diethyl ethylam ne hydrobrom de are added. The
reaction isIsgtiAred at 90 C for 6 h. The reaction mxture is concentrated
in vacuo, and th (25 )
and 20 (25 ) ‘?%‘Eét"vbﬂs%'“ds*&z;%%ﬁr B e B R )5 "0

The conbilone(ﬂs )ps dpseribp y&reyeralrr erpneescpult 3siN-RySok, etfal.| Rhamsgewindl concent r at ed
in vacuo. T%nﬁﬁ%ﬁhg%ﬁ%n}éﬁbﬁa? aévs ol '5§(1@9ﬁ)l f(' ?&eyahanpdr %ﬁ&mﬂt ogr aphy

(CHzCI 2: CH, OH, ~ Fracti ons ormgeneous are conbi ned

and concent S&Ptemberissye(d PRR)xeS Datent Noe, $68,G48 ) 986); whrphar@mmtperatedlbyu s di ssol ved
I n et hanol irgreddlide 1R, RIGHRHORE FitotREAH ob el BEMR. THIRsdy §SdotliRtddSn 100
recrystalli £c8 tV?II ce from gt hyl " acet at el metehgno to yfag | d 00&{%78§n (19% of
the title conmpound as an off white, crystalline solid. Physical
characteristics are as foll ows:




20 Mp 111-114 C, 'H NMR (300 MHz, DMVBO-dQ 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 M+,

DVBO- dQ  8yiymveSsio 164. 6, 149.0, 145.S, 140.6, 139.1, 1321,1.:,,,1,;3‘,;0
129. 6, 128. 8) 120.2, 115.4) 60.0, 50.7, 48.7, 47.2, 41.9, 34 4, 36,5, 8.9;1R
(drift) 2350, 2350, 2338, 2329, 2250, 1941, 1656, 1596, 1537, 1507, 1489,

920 5e byt S el 30N, T b BB hOETsR

(corrected Eﬁﬁ9(ﬁn1\351%d1ﬂBP)) As@%ﬁu&tﬁ and\without CHAPS, (3-[(3-cholamidopropyl)-

4- chl or obenz 2- od 7 net h 7-d h dr.ot hj.en
E)] pyri di ne- "él% I & -HePage- u]fm?t%l?? ﬁh‘&lcmlf\?ﬁ Lo ’1’8*%’"8’{)?%%n of N
(4-chl or obe alyin):raée1l§lﬂﬁltmqneﬁzyhﬁdlﬂﬁﬂmnﬁmﬁkﬂcoﬁtaﬁlmwglmmﬂimo B dacCrle

o 001 s 612 1pel HEals et b Rl o7y i S eeVS S heat e to

90 C and st Ipblyﬁ‘xdraﬁé? Wwhik8 isexprised ineaibimantBaxdlovims-irfectedBRNEdlatued] i n vacuo.

e 1ol 1| RS Sl b RS RS OELRTD P 1900 PR, SR (200

or ganl c | ayebrmalie.,doo el @unipbuMgSa@dﬂﬁuca iresoedemmzhnaoocpeﬂb adde@ ¢b dath vacuo.

Theresultln off idis.r stalllzed anol to ield 1.78
0 Conos of | TR EPrre weln motann e gt Cves: St ied ©

c har act efoi stotlﬁ:ﬁm@er Eeaaﬁmi a’e hrﬁmﬁed mhaaﬁumu@mlmla@qmm,on@bﬁg de) 8
10. 45, 8.69, 7.71 7%

164.5) 154. §empggpgmert %&aﬁfm“ﬁé‘“’fs eqrgi 93%‘*‘5)6“%? é‘z%‘g&‘)wﬁgm@%ﬁ 1711

73.5, 43.5, ifkdred; Plafes pdriickibtedi425 Cid 36 C H,64)h ahB Somitaw via Hxldditid 62, 1426,

(1 ﬁ/ﬁi& T134Ag;|4$%%gd&%§’:%%%°'s ﬁ%‘g’gﬁ%ﬁ §§p%%%n °;€%i‘.l“f-a’°c5““§§'l“7“2ﬁ6" H’§’ mﬁ%'@lgSgEXAIVPLE
24. N (4- ChifonekierizgWhiclsub@ra idecmpoyatib mlﬁpgmaylﬂ yaried degenging dpomwthe diByme

4, 7-di hygr ot h' en%gtloh sﬁlpxrhéjrlnpnefogm pza(la erase IPen le(?streplavxdm MA beadN C e

20 To a suspe &ontoot "
(4-chl or ober(quin);krﬂm PBEY1(P4 glybérylb aré -added felllovingy thryrdhtiatioh b theteactidnbPlates i di ne- 5- ¢

ar boxam de (o 632 0)..in diethylamne ( i s added

copper i odi °‘(‘ 6%7" 7 é( ?‘@Q’Haﬁeﬁﬁ.ﬂ’ﬁé"@?e’?‘ﬁﬁe{ ?5\%@8“'}6??1 %ddi ti on of

25 propar gyIPaalaecmwcou(rﬁJ Qiaeme)gress'rdnﬁ afeqREfbind ah®IC{'d dré €dtuBtedrubingOr 18 h. The
ved in vacuo and the resulting brown solid is purified

diethylamne is re

via col um CAPBHE ‘t%ﬁ?’ﬁ'ﬁhy (CHzCl 2: CH, OH, 98:2). Fractions honogeneous by
TLC are morr‘lol _neddAafmlif 1M%ﬁfbhroaﬂ1edbdveﬂcawl ; 1@omemeasa ad];e@fbﬁimetssol id whi Chd
is recrystal]i rom et e t compoun
hs oyl 1 ow el Bt g8 b g ol e Crutbubd ard afhegin Sod DS S 06 505
C, ' H NVR ( 3QfntiMiim] dlﬁl\iﬁﬁ)irnlﬁz)ss@' bhfferd B, thBprétiousiassay, comipdundd ard dilutbd th APY4. 55,
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131.9, 130. §ﬁ§§‘94€%@£§ﬂ§&%@dﬁ 51"6"‘15‘7‘%1!%’%"“%’35%“76%" ég‘f nt 43,6,

41.9: IR (drlotfdeZM\’Biéiym&ﬂs’sz us30)5hichldppears tﬁﬁaﬁlmela'éﬁﬂzr&éi{tﬂag il 5fBre ripdd 0, 1349,

1305) 124 26, 799 ..714 cm ' 3 FAB) m z 387 o) .( FAB)
found 38 °7A‘}“°r5f°a¢"f98l1ﬁﬁ§?‘“sé’,f t‘?é‘?‘g%,w"sﬁ{(’l’fﬁ%@?"ﬁﬁ?m?‘??@%‘?‘“‘%"%& 7.98
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(4- Chl or obenzyl ) - 2- (3- hydr oxypropyl ) - 7- net hyl - 4- oxo-4, 7
di hydr ot hi eno[ 2, 3-b] pyri di ne- S- car boxam de HO O O H
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SNC M Asolution of N

(4-chl orobenzyl) - 2- (3- hydr oxy- 1- propynyl ) - 7- net hyl - 4- oxo-4,7 1o

di hydr ot hi - b] pyri di ne-5- car boxam de (Exanple No. 24 0.520 g) in
1/1 CH2d zﬁgﬁh‘ﬁ“ﬁéo (260 nlL) is hydrogenated over 10% Pd/ (5%6’.(53":’506936) at 35
psi for 2 h. The reaction mxture is filtered through a Celite pad, and the
filtrate i s concentrated in vacuo. The resulting pale yellow solid is
purified Vi & &R £ omat ogr aphy (CHzCl z: CH, OH; 98:2). Fractions
honogeneous by TLC are conbi ned and concentrated in vacuo to yield a >.5

pale yellow solid (this material con 'rc}cﬂ:imll anount of partially
reduced product). Thils materi } | (100 nm.) and
hydr ogenat ed over 109% Pekaipi{ 0. 1586MY) at BBVpsi fOZV1L h. The reaction

mxture is filtered through a Celtfe pad, and the filtjrate is concentrated
in vacuo. The resultijng off white ';ol idis recrysf'(?ll lijzed fromethanol to
yield 0.211 g (40% of the desirel® product as an 8%t ite solid. 20

Physi cal characteristjcs are as fl&%1 ows: % 197-198 C| H NVR (300 Mz,
DVSO-dQ 8 10.61, 8.69, 7441-7.33087.21) # 58-4.58 3.095) 3.47, 2.9, 1.80;
"C NWR (75 M1z, DMSO-d6) 8 172.2,2464.9, 0849.8, 10M.5,| 140.6, 139.1, 131.8,
131.5, 129.6, 128.8, [120.€, 114.75860.0, 43.4, 41,9, .4, 26.5; IR (drift)
30S2, 1921, 1653, 1596 1557,1512, 44489, 1429, |30y, 1242,1091, 1032, 801, 25
727, 712 cm'; HRNMS (FAB) found 39]. 0904; 9,lb\nal. Fooggnd: C, 57.42; H, 4.78;
N, 2.03; O, 8.78 S,|{8.13. ExawlE 26. N '

(4- Chl or obenzyl) - 2-i odo- 72 sopr odf/f-4- ox0™4, 7 nd
di hydr ot hi eno[ 2, 3-b] pyri dPne- S- caf-boxami d& 30 0 074 |
solution of N 1 18.8 nd nd
(4-chl orobenzyl ) - 4- hydr oxyg- 2- i odat.hi eno[ 24d43- b] pyr kdli nef 5car boxam de
{Exanple No. 2) (2.00}g) kn DVF (3¢ nlL) aje added, KZCOB (1.76 g) and

2br onopr opane (1.19 . 1yhe reacyjon is peated tQ,90 |C and stirred for 18
h. The 51 WO 00/536[L0 RCTI US00105937 re3azcti on m& turje is concentrated in
vacuo. The resulting residue is partitioned between Hz0 ( 100 nL) and
CHzCl z (200 nL). The que‘8us IayeP‘ﬂl s extPacted w'h a2 (3 x1sO0n).
The conbi ned organic | aydfs are dPPed wi t%%9 MyS04,%%8i | tlered and concentrat ed
in vacuo. The resultijpng yiél |l ow sokid is @dified 83 clol um chronat ography
(CH=C12, CH2C12: CH30H 9991). Fracsd ons hanogeneous byl TLC are conbi ned and
concentrated in vacuojtoyield a ygdlow sgfid. Thig erial is
recrystallized from et hangl then_pgthanol, to yielg,0.808 g (39% of the
title conpound as an pff ite soggld. Ph)l:/j'\séscal charactferistics are as

fol lows: Mp 173-180 G K NVR (300°M+z, O ds) 8 10.45, 8.65, 7.71,
7.41-7.33, 4.54, 4.49 1.%86; "C NWR (75 M4z) DVBOMi6) [8171.2, 164.4, 153.6,
| 40.5, 139.0, 133.9, [132.2, 131.910129. 7, 7428.8) #d5 5 73.8, 59.5, 42.0,
21.4; IR {drift) 2975, 1995, 1661041587) 08541, 140%, 1463, 1436, 1338)
1319, 1280, 1223, 1209, D»&93, 7944em ' ; MS (ES|+hafar| niz 487 (M-H) +;
Anal . Found: C, 44.36[] H»273.21; Ng25.76; g4, 7.31,2S, .55 15 EXAWPLE 27.
N (4- Chl orobenzyl) - 2-( 3- lygdr oxy- 1, propyny},) - 7- i sopj opy| - 4- oxo

4, 7-di hydrot hi eno[ 2, 3¢ b] pyri di ne- g5 car box%m de O QdHo I I HCA 20 To a
suspensi on of N '

(4-chl or obenzyl) - 2-i odo- 79 sopr oﬁgl?-4- ox0™4, 7-di hy‘(jr ot hi eno[ 2, 3- b] pyri di ne-
5- car boxani de (Exanple N&! 26) (02417 g) #h diethyfanihe (20 nL) is added
copper iodide (0.084 pg) &Ad Pd(PPR8) 2C12 £0. 052 gydfol | owed by addition of
25 propargyl alcohol |0.12 nL). The reactidn is skérred at rt for 18 h. The
diethylam ne is renoved i3 vacuoszapd the gesultinggbro solid is purified
via col unmm chronmat ogrphy35(CHZCchI§.g:H, OH, 98:2). Fractipns honogeneous by
TLC are conbi ned and oncegntrate ljgn vacup, to yi ej’ an| orange solid which
is recrystallized frokethans eh—et-haiio o\t 0.281 g (46% of the
title conpound as a yellow, cryswéthadreermesiii d. 30 Physical characteristics
are as follows: M 190-196 C, 'H NWR (300 MHz, DWVSO-d6) 8 10.42, 8.71,

7.56, 7.41-7.33, 5.47, 4.54, 4.51, 4.%7) 3.95, 1.57; "C NWR (75 M1z,
DMSO-d6) 8 172.2, 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.S, S0.0, 42.0,
21.4; IR (drift) 34S0) 2320, 2229, 2059, 1908, 1657, 1591, 1550) 35 1500,
1291, 1218, 1203) 1045, 803, 795 cm''; Ms (ESI+) for mz 415 (M+H) +; Anal.
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Found: C, 60.47; H 4.50; N) 6.55; d, 8.47; S, 7.73. 52 WD 00/ 53610
PCTI USO0/ 05937 EXAMPLE 28. N

(4- Chl or obgBaykste2- ( 3- hydr oxypr opyl ) - 7-i sopr opyl - 4- oxo- dpdr/Géobéhspt hi eno

[ 2, 3-b] pyri di ne-5-carboxanude HOOO S INl H~ 1 C A solution of N

(4-chl orobenzyl ) - 2- (3- hydroxy- 1- propynyl ) - 7-i sopropyl - 4-o0x0-4,7t o0

di hydr ot hi eno[ 2, 3-b] pyri din e No. 27) (0 225 g) in
et hanol (50 nlL) is hydrogen‘afﬁbgdf:gl%'}gfr8 @(ﬂ%&%@?@% ng) at 35 psi for 2 h.
The reaction m xture i, and the filtrate is
concentrated in vacuo.| The resulting golyimensyKloJ0M) salid jis reerystallized
fromethyl acetate/heptiimiet 0 yi eicstv0. 104HgV (469 IV t e desired product as
an off white solid. 15aphysical chgracterigtics arggas [follows: M 84-92 C
"H NVR (300 MHz, DNBOgg) 8 10. 61, 8. 66, 7d41733d7 21 ) 4.594.50, 3.47?,

2.91, 1.80, 1.57; "C (75 M-lz OdQ) 172.2,164.18, 148.6, 140.4,
140.0, 139.1, 132.2 9, 129. 'fzo 0) 115, 1,1 60.0, 59.0, 41.9,
34.3, 26.4, 21.5: IR (|d®ift) 349f°3i660 1%94, 15389 1504, 1465, |448,
1349, 1325, 1294, 1216,411090, 106064 20 101@1 798 cnd' ' ;) M5 (FAB) niz 419
(MH); HRVS (FAB) fou 42419 1172; 1Anal . Fo;und' C 6&) 06, H, S.52; N, 6.58;
a, 8.27; S, 7.97. MZLE 29. 19
4-{[3-(5-{[(4-chl or obengyl ) am no]ga,rbonyl},,d7 et hyl mff oxjp-4,7
d| hydr ot hi eno[ 2, 3- b] pyfr J.di n- 2- yI) 2-propyn %\I] oxy}- 45 oxoputanoi ¢ acid 25 o 0
,--(~1 1 SNC Ho 30Toasolut|ono
(4 chl or obenzyl )-7-eth A5 2- (3- hydr3t§xy 1- pr Opynyl ~4- ‘6xo-4, 7di hydr ot hi eno[ 2, 3
- 6] pyri di ne-5- car boxanifle (Exanp?®%No. 14)"4 0.200 8§ in| pyridine (10 nL) is
added succi ni ¢ anhydri (0.639 g0 The resction igdstiyred at rt for 18 h
then at 40 Cfor 1 h. [4e reaction2m xturend s concenitrafted in vacuo. The
residue is suspended ijsoHBO (25 mz) and stjgred fopgl hl An off white solid
is filtered off and recqystallized,from 35, ethanol fo yjeld 0.210 g (84%
of the title conpound a paley ISI ow, crydstal |l ine,soljd. Physical
characteristics are as|Toll ows: 180- 182 I\/ﬁd(SOO VMHz, DMSO-dQ 8
12.27, 10.38, 8.80) 7.3, 7.417.33‘, 5.02, 211.54 4.8, 2062-2.50, 1.44; "C
NVR (75 MHz, DVBO-d6) [8%4173.7, 172:23, 53 =dpD 00/ 53éx0 PCT/ US00/ 05937
172.0, 164. 3, 150. 1, 145.6%138. 9, 131.59, 131. 4, 429. 6, 1294 3, 1p8. 8, 115. 7) 91. 0, 78. 2
) 52.8, 52.4, 42.0, 29.1, 29.0, 1%, °%§"L’%Ift) 2233, 1927, 1728, 1698,
1651, 1590) 1546 1503, 1348 1325, 713G 30, 1211 ) 1172, 801 cm''; M
(ESI-) for mz 499 (MH'; Anal. Found: C, S7.27; H, 4 40; N, S.64; d,
?.04; S,56. 35. EXAI\/PLBESGRIPTION OF PREFERRED EMBODIMENTS
3-(5-{[ (4-chl orobenzyl ) am no] car bonyl } - 7- et hyl - 4- oxo- 4, 7

di hydr ot hi eno[ 2 r | .2- (4-Jmor phol i hyl )acetate 0 0 o
T L s v sy LR gariont (3 Bpitind £

(4- chl or obesgtbgrampdet hy| - 2- ( 3- hydr oxy- 1- propynyl ) - 4- oxo4, 7- di hydr ot hi eno( 2, 3
- b] pyri di ne- 5- car boxam de (Exanple No. 14) (0.300 g) in CHCh (3 15 nL) at

0Cis added pyridine (67 EtL) fol lewed by dropw se addition of bronpacetyl
brom de (72 pL). The reaction isy, warmto rt. After stirring for

2 h at rt, an additional 67 p.L ritdi nd 72 p.L of bromacetyl

brom de are added. The reaction is stirred at rt for 30 mn. The reaction

mxture is dllut g;l] 25 extra W, L.h 2 x 25 n).
The organic | ayer'gllx‘é%%orkl gﬂé‘y% é: E’jﬁﬁo[iﬁ%‘f@fi’é‘ -ca%ax%%}ﬁ&)_%o £'e '(aofyeﬁ
Chem. 1977, 14, 807) (0.447 g) and chlorobenzylamme (2.43 mL) is stirred at 190 °C for
15 1 h. The reaction is then allowed to cool to rt and is diluted with toluene (5 mL). The

resulting precipitate is filtered off and washed with toluene followed by hexanes 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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20 in vacuo. The resulting yellow solid is recrystallized from nethanol to
yield 0.314 g (80% of the bromde. This material (0.250 g) is dissolved in
acetonitrile %5 n.) and CHzClz (2 nlL). Morpholine (0.10 pH/U ?ﬂged and
the reacti ¥Q%s3%irred at rt for 1 h. The reaction nixture |s Toncentrat ed
in vacuo. The resulting residue is dissolved in CHzC( 2 (70 n.) and washed
wth HO0 (2 x 70 nL) and brine (70 nL), dried with S04, filtered, and 25
concentrated | MN28R40 *GHE NMB (A0 Mz RYBOwWS3i3d, 10556 821783134, zed from

met hanol tgs4/elMMR. 5581’@}@ , TR ®)169.0, 16718, 1536, ©3LnNMPAYNG3 25128 8pHiss, yel | ow,

crystallin 0 t I 168-170 C'H
NVR (300 M7 Mt W%%af&@?ﬁf@égﬁwggi 2892,231, g@% wg,ngMJ 63, 4. 16,
3.78, 3. 331498, 1932, 1385, A8, 805700510 wpeiM§ (BSL) pz B (e seAnaldipuad: Gao. 6, 30
144. 1) 43756301823.8); 1\11,33728(2112[90875 de9.0, 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 (dr|ft) 2229) 1921, 1730,

1655) 1596, 1543 1500 1348, 1228, 1192, 1175, 1133, 1112 1011 ) 799 cm
" MB (ESI+) ESFAMPLEZ d-(hGhlgrabenzihad-hydroxyrigiodethiennf2,3-bIpyrding-590: " N, 7. 86:
G, 6.72; &Grbofafide 35 EXAVPLE 31.

3- (5- {[(4-Ch|orobenzy|)anino]carbonyl}-?-ethyl-4-oxo-4,7dihydrothieno[2,3-b
] pyridip-2-yl)-2-propynyl 2-am no- 3yn@t hyl but anoate hydrochl ori de 54 WO
00153610 0 o HCI O ~ I | H ~ 1 T PCTNS00/ 05937 To a sol ution

of N !

(4-chl orobenzyl)-7-ethyl - 2-(3- hydr6&y 1 propynyl) 4- oxo- 4, 7di hydr ot hi eno[ 2,

3-b] pyri di ne- S-.car boxa in pyridine (16 nlL)
are added EDC (METouss o 5rdn W ‘g‘pé‘%{gog? g%é%?d&&d%’&m ?eﬁ%aé?jut??@% The
reacti on i shduihydwdythiene{2,3bHipyridinets-cathexylaa@t Haerogiclic Ghan. 18, Mlﬂ@@nt rated in

\r/rﬁ;:uo OllEF Be(srzqsgb SHUCHCEE 5 (90QnIDi TROleN RN isdtikrbd fehrtol mdmr%mw ltth 320 (40
an r ere n con e In
vacuo. Theh‘F"é% f“tdt Ongﬁwﬁﬂengl B: &68@‘; :iﬁ or%& PO g to yield
0.492 g (84 (268¢ mtlt)»énsbm%msee{@ere@m«mmwratrmrsvam Ehe mpulting oz@Be g) i s

di ssggvggj somdﬁﬁﬁﬁad&ﬁcomu)nmawgcﬂpﬁﬁ(cchh@tanH1U lF@dc_CIi_&QEtI e acid (6 nL)
i s adde | on m xture
g I%%J b\'}:ging 89c kaﬁ&e S‘o‘il.lc tandEJa&E ttli yllmzike%{)s%@géf

is concentrat e r | ng resi in CH2Cl~
(60 MLy \Aﬁ%ﬂéd‘yﬁ“i‘h'zé%ﬁt‘%@& bipyridins ‘F&é‘l‘l@éﬂ"("%l’?’rwe oo Fthdd- nt) |
dried w t hhyB94L-iodathiere2;3+p)psmdine Hrabonylate (294 ghis sepermsled iﬁlﬂ@%lﬁa@lﬁt ing white
solid is r@@mstaadteaée@oxfeﬂemm%mmtauaeuetxéﬂ&f$1218h&1d(tﬁénc&te@to& he &ee

am ne as whi t crysta is dissolved in
met hanol i %&“ﬁﬂ"%’%{m&ﬁ@%%n@goﬂgﬁpd@gﬂﬁﬁ 89}32%8 ‘”‘%‘%&“@&Ipﬁ WY Pesi due is
recryst al | forny asbi? Feg @4hbeidiroxyd-iedathienof?,3- é]pymcbmsgarmhgac(xm % of the
t| tl e eonpisotaEd &sa whitslsblid Capondldiididyilec@|34hRaadddes o sdhitlos ol Byd@dxyt- ol | ows:

171-172 . 2.427. 33,
S og o ger oolsghb bttt A6 (Podrly ifpME e ﬁ%m&'%w 8 1723
169. 0, 164hoated {as6f °¢ and stireg for, Kch. Bhe reaption mixfure ispooledtp 1 and 49 5) 128. g,
115. 7, 115ctBoroRBzylamias(17m. rfl,, 857) ié hdded. The r&@ticn is detred at B€r0h. TR 7, 18. 0,

igﬁ; |R0(2 fiﬁétfg%)mﬁ%?s ot $nto 2(%5411:&%3140A %jm?%ﬁ@thﬁ’é&lmé esoliéggsyf 3323’
500. 14 g i&rﬂi‘f’ 4 Eglﬁ’dmﬁe“"iif’i‘;@fs‘aﬁ‘zhgﬁé‘é i°z‘"?‘92l@ §5 81. 30

EXAMPLE 32(74%) of the title compound as a white solid.
3- (5-{[ (4- Chl orrebsient YharRterisRE eRGORIYNE:- 7- et hyl - 4- oxo- 4, 7di hydr ot h| eno[2 3-b

i N 2- v ] ~|
NG 35N R Eﬁgfmé@ %(Q%%BW%(@?@@%%@%%% Fof N

(4- chl or obéAkys$ ~A73s1'R ANSG- ) 165y B4R 5, 132.9,433 4, 1736|9h§/%1r7®t hi eno[ 2,
3-b] pyns di 129.651288, bmxamdm(mmﬂrmm, 3066) 2990, 58, 298,284 1CHE, 2588) S nl)

and triet hYéﬁ”is'b@ {48, FrdTiedos] oot S- ﬁ@é@%ﬂ’}ﬁ{{b yubeagenl agh! oride (0.74

The r I e reattion mxture is
concentrat “% thgoa Zrﬁe 56?%§5l7t§1 é r%si due is partitioned between H20
(80 nmL) and CH2Cl12 (80 nmlL). The aqueous |ayer is extracted with CHzZA 2 (3 X
80 nL). The conbined organic |ayers ane dried with MgSO' filtered, and
concentrated in vacuo. The resulting yellowoil is purified via colum
chromat ography (CHzC12) CHzCl,:CH OH) 98:2). The resulting yeflow solid is
recrystallized fromethyl acetate to yield 0.797 g (61 % of the chloride
as a pale yellow 1o solid. This material (0.400 g) is suspended in DV (6
m.), and KzCO03 (0.300 g) and norpholine (0.19 nL) are added. The reaction
is heated to 90 C and stirred for 2 h. The reaction mxture is cooled to rt
and concentrated in vacuo. The resulting residue is partitioned between H20
(80 m.) and CHClz (80 nL). Hrine (50 nL) is added to break up the emul sion
that forms The ~aqueous Iayer |s extracted W|th CH~Ch (3 X 80 m_) The 15

o o o o R A £~/ 11 M 1 T 1




25 EXAMPLE 33. Met hyl 5-{[(4-chl orobenzyl)am no] carbonyl}-4
hydroxythieno[z 3- b]pyridine-2-carboxy|ate OHOCHIO WNi 0S ~HNZC
30 To a so &

(4- chlorobenzy §k4.hydroxy 2-i odot hi eno[ 2, 3- b] pyri di ne- 5ESTHEP4RPEe (2. 61
g) fromExanple No. 2 in DV (33 nL) are added triethylamne (1.6 nL),

nmet hanol (9.5 nL), ﬁﬁ&§ﬁg&z é0.132 g)) and dppp (0.242 g). Carbon nonoxi de
i s bubbl ed thro%%ﬁ” 3 VA Clarobenmul) ey dros gl t(#-owmbslitpdatfenyl-0 70 C. The
reacti on i thigbj23-Bdyridine/Dedthdxamnidé8 h. The reaction m xture is cooled to rt,
and water (25 nL) and 2 N HO (25 35 nL) are added. The resulting
precipitate is filtered off %nd purified by colum chromatography (CHzd 2;
CHzCl Z/ net hanol , 99/ 1; 98/2)8_ m xt uRB Hf starting material 56 WO

00! S3610 - PCTI US00105937 and~Mgs;] Gyf)js isolated as a yellow
solid. This nmaterial is re-subject t he fion conditions above. The
reaction is stirred at 70 C for 18 h. The reaction is cooled to rt and
water (25 nmL) and 2 N HO (25 nL) are added. The resulting orange solid is
filtered off and purified by colum chromat ography (CH2C12;
CH2Cl 2/ met hanol , 99/1; 5 9812). Fractions honbgeneous by TLC are conbi ned
and concentrated in vacuo to yield a pale yellow solid which is
recrystallized fromnethanol to yield 1.337 g (60% of the title conpound
as a pale yellow, crystalline solid. Physical characteristics ara as
follows: M 238-240 C'H NWR (300 Mz, DVMSO-d6) 8 13.45, 10.30, 8.80, 7.96,
7.4110 7.33, 4.55, 3.87; "C NWR (75 MHz, DVMsO-d6) 8 173.3, 164.1, 161.7, 1
S 1.4, 143.S, 138.5, 131.4, 130.6, 129.1, 128.3, 127.9, 126.4, 114.0, 52.7)
41.4; IR (drift) 2944, 2350 (w), 1729, 1645) 1595) 1549, 1543, 1485, 1478,
1433, 1284, 1238, 1175, 800, 751 ctri'; Ms (ESI-) for ma 375 (MH'. Anal.
Found (corrected for 3.64% H20): C 54.03; H 3.38;, N 7.39;, d, 9.41; S,
8.52. 15 EXAMPLE 34. N

(4- Chl or obenzyl ) - 4- hydr oxy- 2- (hydr oxynet hyl ) t hi eno[ 2, 3

b] pyri di ne-5-carboxamde. OHOHo ~ 1 ~H~1 20 SN~ C Mthyl

S-{[ (4-chl orobenzyl ) am no] car bonyl } - 4- hydr oxyt hi eno[ 2, 3- b] pyri di ne- 2car boxy
|l ate (0.506 g) from Exanple No. 33 is dissolved 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 LiAlH4 in THF (2.4 nlL). The reaction is
allowed to warmto roomtenperature and is stirred for 2.5 h. The reaction
is quenched with water (1 nmL), 10% NaCH (1 m,), and HZO ( 1 nmL). The
aluminunti salts are filtered off and the filtrate is concentrated in
vacuo. The resulting yellow oil is purified by columm chronat ography
(CH2C 2/ et hanol , 981 2; 95/5). Fractions honbgeneous by TLC are conbi ned
and concentrated in vacuo to yield 0.254 g 30 (54% of the title conpound
as a pale yellow solid. Physical characteristics are as follows: M 205-210
C, 'HNWR (300 MHz, DMSO d6) 8 13.34, 10.57, 8.66, 7.41-7.33, 7.22, 5.69,
4.68, 4.54; "C NWR (75 MHz, DVsO-d6) 8 172.4, 164.9, 148.S, 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, 1S93, 1568, 1538, 1511)
1493, 1353, 1298, 1123) 789 cm; M5 (ESI-) for nilz 347 (MH'. Anal. Found:
C, 54.86; H 3.89; N 7.86; d, 10.00; S, 9.01. s~ WD 00/336l10

PCT/ US00105937 EXAMPLE 35. N

(4-Chl orobenzyl ) - 2- (hydr oxynet hyl ) - 7- net hyl - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-carboxamide 0 O HOs I | H~l g NC CH3 To
a solution of N

(4-chl orobenzyl ) - 4- hydr oxy- 2- (hydr oxymet hyl ) t hi eno[ 2, 3b] pyri di ne-5- car boxam
ide (0.955 g) fromExanple No. 34 in DM (20 nL) is added to potassium
carbonate (0.567 g) followed by iodonethane (0.20 nmL). The reaction is
stirred at rt for 1 h. The reaction mxture is partitioned between water
(50 nmL.) and CH2Cl~ (100 nmL). The aqueous layer is extracted with CHZCh (
100 nmL). The organic layer is renoveds:sn vacuo and insoluble material in

t he aqueous layer is filtered off The resulting solid is recrystallized
fromethanol to yield 0.825 g (83% of the title conpound as-a white,



t5 crystalline solid. Physical characteristics are as follows: M 222-225
C' HNI\/R(300|\/Hz DVSO-da) 8 10.59, 8.70, 7.41-7.33, 7.30, 5.79, 4.72,
4.55, 3.96; NVR (75 MHz, DMSO-d6) b 172.0, 164.4, 150 141. 9,
138. 6, 131‘”?““45%660 -129.1, 128.3, 1 18.4, 114.3, 58.4, ﬁéT’Bg"%ai’?”,
(drift) 3304, 2474, 20 1906, 1646, 1593, 1574, 1545, 1513 1490, 1237
1140, 1088, 1018, 800, 723 ciri'; M5 (ESI+) for mz 363 (MIT)+, Anal .
Found: C, 56. 15Motpholnedd.69 ML) i6.d580lvedl in CH,G1D(40 L) STrthylmnev@I8EnIdds N

(4- Chl or obgREM! dnd fireTBicHNA is2odidrBBrENAl sbﬂﬁhmm{ré-i‘{hx nesulfonyl

4, 7-di hydr OE}'{Q &1(9%5 gi}ntgl‘% (Pé mf) 1§t11(¢:3r€i1 arlcpdo d gropwme ‘Fhe réac lOI(l) 18 Istlrrcd at 0 Ir’C o8

30T ©

( 2 cﬁl gr igmmn)m 2ngd thed ptorgmtantpprajurerfon wip. The prejion migiurpisieapcenteled| 2, 3- b] py
ridi ne- 5 cag bRYG Ehdi@e tduidhObrown E6AR Fusmesdyia cdiomn Iromatopiphy((CH,00)) are added
DMAP (13 n.q:)rz)c 1oﬂs%b§xo§c%{:$ds%ggiC(ape c%ﬁltbma ?@ﬂceﬂ&%%ﬂ%wo & giﬁld 3(‘59 oride (0.13

m). The réact Aé (0.60 ni)
6.9 mol) (B%krféumornpdinpsifenyl-grityashiopheneas g yeilow solido2-mpghq mom#@wbact i on
m Xt ure i s 5petiéthidphent (3.4055) @anid cdnc. (AT (27L) &aamnmulandmmftd‘zm te solid is

filtered of t ' % of th
t:tlgrgo Oosf,}ngrkgéégﬁz@l Vdéihi%&n&mﬂ?&@ﬁxﬁeﬁﬁe Ya&iﬂt&@%};g%g % of the
PCTNS001%05985 BhySipg &1 1o8 b3t %ﬁ“’i“sﬂﬁa‘e‘é” i3 cmplete thp fegghion ifRhirrodh e C' H NVR
(300 MHz) BWEO. Bk réactiéh Bifurgis genledro mmrme@ﬁqram:eaﬁlutdé VEB)H,Q. (58 mb), 45; ' 3C

Tg/? g 7512|V8H7and %12 lut%onas wotdd to pE21 With Thedtuddus thpé islextrdcidd With 1|32R ?d f)
: 8. ' ri
2815, 1906)° g‘iyé%"ﬁ ate @?ﬁ TgMJ" ?%iadi“egfﬁgﬂ‘ﬁﬁgém ‘%‘62“’“@‘1 "éﬁg felis11, 806)
798, 729, @nd poncenymted FEyasyo Paield3 83 giaf2-gmine4f morghelinosuitonyiftioptene 5 99:  H,
(542ghl Nis g bed¥n dolid. Bamdidio-SShorphelihosubisdyihlophend (2.1¢ g) and
oro

, 7-di hydro |eno‘%¥ g xgaléfﬁheg? ?E% o%g%ﬁh&y#§ (%?Sl(fe Thfo 0 0 Ns I
| H N O cHeactipqds stirsedmt 3D °C for 1 h. The reaction is then coole or several minutes and is
(4- chl or obetiletell Witll hepsdriey Theprddbctrnils piktoloitheixbirdiis kyncdntoited-in yatualatiiythis ot hi eno[ 2
, 3- b] pyri dirBguey h%ﬁ%&l@n&auéﬁategmim@n@tmlcﬁ{ "d@z) 3ﬁ'adt§n§j| SSO' Ved in

th HCl t whi t
solia 1§ r derpenanBrantil SRR MO Rerkdrtf oy BB Bl Bl "ot e
title conpawmed@teanMate@sgbmw oilp Fhipmpteriakis cmmeéw@rdlmxemdgtharr(

foll ows: MmE)/&hefdction pilRyeis dégadibding 80 hddeed, to Efak) The re&ﬁ&ﬂns&&medﬂéi) 47,

8.78, 7.76, 7 7 38- 3. 25,
3 183 0o fﬁ%ﬂﬁéd %f‘&iﬁ i @aﬂféﬁ%‘%gﬂm@'fwéut??aﬂ%ésgﬁweﬁ13|

130. 3, 129.W! ht-‘etsn% ¢ esubting tan sejid i filieregl offiand purified via calgny 40 9. 41, 6 | R
(dri ft) 2924 6Ghkront@phP IR, CH L), (IR0, IR FracliGBhombstjus 3§ TLESR; 1510, 1235,

1117, 1080, cofifhed 4R2ofdEbirabinGliih 10,562 5432 oMy &y i) Found: G, 53. 82

l(_I 4- éh lgz)r OE 95(:#@1{}'% ?’Pcng[lofg]p Sﬁl}f S{ f_ﬁxréql\éﬂi a}?&f Fth%v ester as a light brown

met hyl ) - 4, 7so g joé Ardydroxy-Bhmerpholifiopudfony ldhienai % ddinysiding§-cayboxylil | | H S N
Cl ~N3 s5 Tdaldactﬁyﬂebtéﬂ (0303E)Nnd 4-chlorobenzylamine (1.64 mL) is stirred at 190 °C for 1 h.

<(1I|4h;clglr8 mno%%% ﬁé\z:éﬁjﬁ %&Xi%nmgﬁt@% 8}“@3‘8 4’? Fheresullzlxg le No. 35 in

DVF (16 ni)PrefiRitaled r@s heg yvith solueng fq!'emeql By brém(ee topyie ﬁeyan salifh
met hanesul fThishatedul Brredagstdilized fromilagetic Atid/waratthen ethanol totyigld0.240 sGBW) el at room
t enper at ur &u{ fife Ampodiats b BaRRP
Physical characteristics are as follows:
35 Mp >300 °C; '"H NMR (300 MHz, DMSO-d,) 8 13.45, 10.29, 8.86, 7.81, 7.42-7.33,

4.55, 3.68, 3.02; "C NMR (75 MHz, DMSO- d,) § 173.7, 164.5, 151.8, 144.3, 138.9,

131.9, 130.8, 129.6, 129.1, 128.8, 128.1, 114.7, 65.7, 46.3, 41.9; IR (mull) 3156, 1648,

1598, 1536, 1500, 1491, 1352, 1340, 1334, 1260, 1155, 1115, 1076, 945, 733 cm'l; MS
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WO 00153610 _ PCTI US00/ 05937 t hi onorpholine (0.83 nL) is added. The m xture
is stirred at roomtenperature for 3 d and is then poured into water (50
m) . The r qrgdioisadlg Of f white solid is filtered off and reegrXSosdsyzed from
ethanol to yield-0.222 g (60% of the title conpound as an off white solid.
Physi cal characteristics are as foll ows: Np 215-218 C (dec);'H NWMR (300
MHz, DMSO- d6) 8 10.60) 8.70, 7.41-7.32, 4.S5) 3.95, 2.74-2.72, 2.64-2.61;
"C NMR ( CDEHAB) /21456 (BH ) FRMS (FASY) found $63:0458; Aupg, Epund; £5 4869 #4619, N.130. 3,
136. 6, 136831;(212‘8517,5,112‘853 6S.7, 62.5, 50.7) 50.2, 35.6;1R (drift) 2814,
1654, 1597, 1545, 1511, 1491, 1456 1375) 1340, 1306 1285) 1240 1139, 801,
722 cm; 10 HRVS (FAB). nfz_448.0915 (C2, H=CIN, OZS Found: C,
56.07; H, 5.03;E + Jpromp-A-{f-chiorobepzylyd- m@%s blggicing 5

(4- Chi orsobeirbgadaﬁn@-(((Z hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ) (et hyl ) am no) net h
yI) 7- met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3-b] pyri di ne- 5- car boxanude. 15 pH3 O

OMO~~N~~~H-~1 OH5 NC CN, ﬂp a solution of N
(4-chl orobenzyl ) - 2- (hydr oxynet hyl f, 4- oxo-4,7 20
di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- g nHd 300 g) from Exanple No. 35 in

DVF (17 i) are added DVAP ( 16 ng) N 2, 4, 6-cof'l i dine (0.27 nL), and
met hanegul f0ny|T&B|s&ﬁ!x@iﬁaf(e@xyﬂfﬁh}‘ﬂ:éxyﬂﬂ'd%[ﬂﬁﬂﬁ%&&-ﬂaﬂdﬁ&ﬁté(3 stirred at room

L emper A U" Sufe o yaNcishho, SYIBRA AEChe: (R i Sadf LRt Sy s U 1S

stirred at era (50 ni).
The resul t.dmgweﬁpf TWﬁ"%“é‘OEUISPHeq%ﬂfqu%’érg&fﬁﬂcFOMAH&F isoaured ipta B HEl 25
precipitat @0 xﬁIJ), amf thé fymeduslldyenis extradted withfCHOM{ (3 xGD miInt Fh¢ edmbited conbi ned and

purified by, {haf?@’[l] &ﬁﬁged@fﬂ?ﬁ %”ﬁh&@d" )coﬁc%hGTed98' 2;
R x K W kR o ke

DVEO- d6) b susperfied irl0283quénu8 2O (4 mLj adPheated Roreflo ‘The t@ctich i Sirred 205,

162634 %éréhu*iffor 13h, Fhe rehctioh miguRdis docfelito £, §ﬂH cNMB){sz@@ dedc. Bici71. 8,
128.2.127. & ‘fﬂ?f“f‘“%ﬁ’ﬁ“g“a?‘i?&“i ﬁ%’eﬁ‘p“éﬁ’s&ﬁ‘e‘% %J‘ X‘E‘dg)nz 5%22873/]) i?ﬂ“s 1R
(drift) | 644dessbmwn seligs Cabonyldiimiderple (9480g) iy aigsd tomiution ofrbrompds | 1234,

| 035, 114 hy@&3®y-thBA3-[Z;5 IpyridiBe-§ EbdRylichad FID7MHDMF (20hal.). ThewdasionC, 60. 90;
H 5. 127 Ny Q\a}%ﬁ to 60 °C £hd redTor 112 e YeacBSh mix¥iR QQ&%%Q&n%fWhH%OO/ 05937

EXANPLE 40,
(4- Chl or ob&fBylaming. (1.0} Qlﬂwﬂ%@y%rﬁwéﬂwétlmﬂ%ﬁ%&m|Wﬁrﬁ%mmtxm) 7- met hy

| - 4- oxo- 4, isnhul:vﬁdmtoﬂﬁ%aqu[oﬁs BoAt (R0 ndi) end theaenulbting aitel solid@-Blte2dOfE- | | H ~I
oHS NOQ rﬂ_é?erﬁl ﬁ?é jcaﬂﬁ»:cpfroﬂ'}lmf:thzmol then toluene to y1eld2 095 g (74%) of the

(4-chl 0””’?1% 09 - 7- met hyl - 4- oxo- 4, 7di hydr ot hi eno[ 2, 3- b] py
ri di ne-%- caf “édn‘g‘% fromExarrpIeNo 35|nDIVF(17 m.) are added

DVAP ( 16 ng)) Ehymch al1a¢tPlEFFlPﬁea"(@fQ170W$L) and met hanesul fonyl chloride 10
(0.16 nL). The mmz@@m'm 308 MlLZ, DMSO-J)) 51928 tonperatimerdpr 1 h and

t hen a(net a y. ) e T xture is
stirred at Wégbﬂk? era urgﬂ-}f?zbﬁ@fﬁt’o,l dé619 %%ng 13b% 1%93 ij33t26)51€9\;a ’er (50 nl).
The resul t il4&90%28. lmzt:"el%hlﬂs§§3f8rm@ﬂgh3](§f7f3°8§r§°5ﬁr3io?4 P H98420! um

chr onat mgr A6kS; 16T412521, bSBhEA3BOI2R7,996,792,958H 3 1MS YESIHAD3PEM-H){ a8 of t he
title conp I I S | characteristics are as
fol | ows: I\/p%gg%%?lg%o%ﬁ %%ﬁé"?ﬂoﬁpw% %ﬁsﬂjgégﬁg 10 61, 8.69, 7.41-7.21,

S. 17, 4.79-4.73, 4.55, 3.92, 3.86, 2.69-2.50, 2.31; "C NWR (DVSO d6) 8
171.8, 164.3, 1EQLA’B’,[P11E,& U;(#I}hlhroﬂa,enzv@%l@xdrm@-@;hymm-z;prqn?t)yl)ﬂ,liemz9. 0,

128. 2, 127d[ idifie-5loafbotamidd 9. 9, 114.2, 70.5, 64.6, 56.2, 42.7, 42.2)

41. 2; rift 1652, 1595, 1532) 1490, 1369, 1347, 1336, 20 1303, 1242,
1130) 1 4) 1086, 803, 757, 697 crri' (ESI+) mz 496 (MHl -fj+; Anal.
Found: C, 63.01; H, 5.40; N, ; 6.37. EXAWPLE 41. N

(4- Chl onbenzyl ) - 4- hydr oxy- 2- )

t hi eno[ 2, 3- b] pyri di ne- 5- car boxani de. S2% p COH 9 H~l N~ C Formal dehyde
(2.6 nL) is added to norpholine (2.7 nmL) at 0 C. Ethanol (10 nL) 30 is then
added foll owed by addition of N 37

(4-chl orobenzyl ) - 4- hydr oxyt hi eno[ 2, 3-b] pyri di ne 5-carboxam de (1.00 g) tom
Exanple No. 1. Acetic acid (2 nL) is added, and the reaction m xture is
allowed to warmto rt and then refluxed for 18 h. Additional norpholine
(2.7 nmL) and fornal dehyde (2.6 nlL) are added and the reaction is refl uxed
for an additional 24 h. The reaction mxture is allowed to cool to room
tenperature and is then concentrated in

?“9



35 vacuo. The residue is treated with 25% NaCOH (20 nL). The aqueous | ayer
is extracted with ethyl acetate (50 nL) then CHO 3 (60 nlL). Methanol (30
m.) is added to the aqueous layer and it is extracted with CHClI, (2 x 60
m.). This pWOd®EsiEe is repeated 3 tinmes. The conbi ned or gecu/gsoh/ospar s are
dried with MyS04, filtered, and concentrated in vacuo. The 61 WD 00/53610
PCTJUSOOI 05937 resulting brown solid is purified by colum chronmat ography
(CHzCl 2/ et hanol , 98/2; 9614) to yield a tan solid which is recrystallized

fromethyl acetgte/EtzQ to.yield 0.71 5%, 0f the title ¢conmpound as an
i 1h oo S oan StttkRelerabehan Lehape 2 Boot ol s IR RD85S 108 & 1
NVR (300 Mearboxpivisie-(Bxampie NG .23 0L.001g) irbdiethgaBide (28 ml)-iy aggigd copparipdide 54, 3. 72,
3. 58, 2-44;((1&8(9&11&?&@{;1? 1, (028328) foli8veéd byddididion SBstopargdB dldohol @46 mIHo95, 1550,
1t
)

1492, 1118, 866, . 800.. 8 - EAH) . . 4 ' 420 (42),
419 (33)]5, APE TP IS Jyr5 °,'§ ﬂ'ggiﬁﬂgnw%ﬁﬂﬁf%%@@’?m, (125)
(21), 100 (Wippnd ceiatnE00 ml). Theprgposdayerissimoysdiang the aquepys layepisl . Found:

C, 57.07; kxtrdzte@aithNthyBacBtdte (Ck 100LALE . Cmbir%d ovgahit layEvs argwsheliAvith

4- Chl b e =14 A t -4 - :
<(1Ii hydr ot hi S‘%’féghﬁ‘ﬁ%}yﬂ%@ %fg‘-‘ “‘3&‘?@8’;%%%? @%%&bﬁ‘fgéﬁeﬁﬁmlzedﬁf‘ " a o N
(4-Onl or obdie J°Y1ing drige R s PyTfieA ISR BID A OmBIomAPYY (FLRbCEQHLIR% 1 di ne- 520
car boxarmi dé@5(5) 1Factighs Honwgertexsasrhyl TB.ONoe cohibidd cind atnassmedimcacimongield 4 152 np)

are suspendef ofedWhid (whidn T cborfifhide FORECHICKICH OH 16 yREALTEs Q80%] dtape (88
pL). The reﬁctlon n%xtur wed to stir at rodomtenperature for 24 h.

1S all
The resul ti'h§ “YHRYE %ﬁaﬂﬁ?ﬁ”‘ghfﬁéﬁlfcgd into water (25 nL), filtered, and washed
with water (5 rBhypicalehirasteristiepargdsdeliops: et her (5 nl). The resulting crude
solid is purifipg23y-28€T;yHNMR (300 MI®5) DMSOS6h3032) 10140, 175, 014d, BAS 25 ny

(73% of. t t i o) u { N kgal aJaGt efyistics are
s ol | Bus: Rp 43R Wg%%@ IR T6E8 18 EIAY B

7.41-7. 32, 130841298, B8.8, 3678 117%31,444.2,96 4 76.6, 598, 413 RNANPAR3 P07, DVBO- ds) 8
1?1. 9, 164.2944,288%8, 2872]1203991650,3885 15503 8513, 1343,11342, 1081,.819, 7926m3; M. 28. 4,

120. 6, 114éﬁ$1-)@§r:%/z 35?(71\,@}?',5&119; FohdS¢, S¥874H, 314b: 8, 758 A% 4giKi §49, 2813, 1653,
1597, 1 S63, 1543, 1507, 1455, 1349, 1328, 1302, 1226, 1116, 867, 803) 795
crri'; M5 (ESI+) mz 446 (100, (M+H)+), 447 (30)) 448 (40); HRVS (FAB) nilz
446. 13020 ( CZZH2 EEANRYES6HY-(4-GhlorobeiyDrichyd@x 24 EpOR Gl «pr@pyn@Bhie®- H, 5. 45;
N, 9.40; Jd[2,36;38dinS5-cdrbddami®? WO 00153610 PCTNS00105937 Exanple 43. N
(4- Chl or obenzyl) - 2- (4- nor phol i nyl met hyl ) - 4- oxo- 7- propyl -4, 7

di hydr ot hi eno[ 2, 3-b] pyri di ne-5-carboxanmde. (~ 00 NH~NOC ~CH3 N

(4- Chl or obenzyl ) - 4- hydr oxy- 2- (4- no><phol i nyhnet hyl ) t hi eno[ 2, 3- b] pyri di ne-5c

ar boxani de (418 ng) from Exa%gl e No. 41¢Rd pot assi um carbonate (152 ny)
are lo suspended in DMF (10 E re i s added 1-i odopropane
(107 p,L). The reaction mxture is als dto icr at roomtenperature for
4 h. Additional 1-iodopropane ( 107 ~L) is added and the m xture is heated
to 60 Cfor 2 h. The mxture is allowed to cool to roomtenperature and
stand for 18 h. Toaeuspensiohof Ne4-shiorobengylpA-hydroxieicgldthianod, 3nwkpwidines ni)
filtered, aafox@sde@xihdleNeaD)er.0d D ilikthlRiRVESMDYis didt Byppeciofigs (5 nl) .

TSI s o L B T o

to affo e . si cal
char act er i bl Ehefeastignisptinedsg fon§ hy The reagtiommixfurqNsprtdivged peswe d6) b
10. 58, 8. 7X100/mHByand CH3Cl, 4L054nL )4 TREYrgahicNdyer B.refigved, ahf thelaqons Bydts " C NVR
(75 Mz, DNBRGQwih éi-fzgl(iﬁ?a x *&‘f‘mﬁ) d‘og%it@d o%m%‘f'aﬂ'g‘r?) me%l&e@wi&x%@at%ra%e%L 4,
131.1, 129, a]cil’l,eo%ﬂ2 IQH?CI sg]ut16n6(20& l}lﬁ)., ﬁﬁed wi'tthg 0,, filtered, 'arflsd conce'ntgr’ateti1 131'1 vﬁéuo.
35  The resulting brown oil is purified via column chromatography (CH,Cl,:CH,OH; 98:2).
The resulting impure material is re-purified via column chromatography (heptane:2-

propanol, 10:1; CH,Cl,:CH,0H, 98:2). Fractions homogeneous by TLC are combined and
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21.6, 10.6; IR (drift) 2968, 1652, 1593, 1540, 1505, 1458) 1351, 1343,

1327, 1300, 1226, 1111, 1014, 865, 808 cm; Ms (ESI+) niz 460 (100,

(MtH) "), a6l (28), 462 (40); HRMS (FAB) mz 460. 1461 (C2, Hz6CI N, O, StH) .

Anal . FoundWOO#5s3@6CI N3O, S): C, 60.03; H, 5.76; N, 9.11; EFTU0PEI7TS g 95,
25 EXAMPLE 44. N (4-Chiorobenzyl)-7-isopropyl -2-(4-norpholinyl methyl)-4-oxo
4, 7-di hydrot hieno [2, 3-,b] pyridine-5-carboxamde. ~~ 00 '-N30 S| I H~I
N ClI  H3C~ChH@nféntrated in vacuo to yield to yield 0.260 g (30%) of the title compound as an off-white

(4-Chlor Obe%ﬁél ) - 4- hydr oxy- 2- (4- nor phol i nyl et hyl ) t hi eno[ 2, 3- b] pyri di ne-5ca
rboxam de ( ) from Exanpl e No. 41 and potassium carbonate (152 ng) are
35 suspended inggb(ﬂma(i}@fWPS%h&W%fqlﬂ‘é&m xture i s added 2-bronopropane (103
pdlc_i) : TheI r eact iNF2 15-XBUCE'H NMR (300 MEzADMSOL)) 3 E3138 1 @0 1876 156, 4.41- |

Addi tion r ?ﬁ;ﬂ( ' t WXt 4689 ] ated to
60 C for?ZO%%£4$E’g£§§g§ |onaﬁrqi{?l\')?tmﬁ’Ir‘f)M %@dgtglqggv\ﬁgﬂgt}’ i(ﬂ:%b({n%&d%rlg%?hﬁtz g’ﬁber at ure)
i's poured i¥ﬁ7c§'\1/\b6f‘br“‘t%’§2r§t78,-7’z§ﬂt9’ %h”eﬁL x 15 et a1 342002988 28590

001 53610 PCE2RI3R(, 2298 164@ 15872 55341 )512,T363,009BTBR cth AyMB (ESI-)do1 atd 38NaZS04)
and concent hakBdAndNfodrSE] J8AIHCL 0L, 398, 9.56;BY8 831 ed by
recrystallization from ethanol to afford 173 ng (38% of the title compound
as a white solid. Physical characteristics are as follows: 5 M 191-195 C,
'H NMR (1800 MHz EXAMBLEG) 3(41Chlorgbengyl4-hydroxyr2-t4-Bgiroxy-1604. 53, 3.75) 3. S9,

2. 46, 1.55; butfnylyiReno[oB-MbrididdMSEarkdmMe 1 71. 8, 164.3, 149.5) 139.6, 138.6,
137.8, 131.7, 131.2, 129.2, 128.3, 120.7, 114.8, 66.2, 58.3, 56.6, 53.0,
41.4, 21.1; IR (drift) 2968, 1662, 1593, 1541, 1503, 1409, 1342, 1331,

1295, 1218, 1144) 1112, 1014,,867, 800 TS ESI+) mz 460 (100,

(MtH)*), 461 (30), 462 (40); H%&S-@F@f%lz\ulo. 1463 (CZ, HZ6CLN, O, S+H).
Anal . Fasind (C~H26CIN, O, S): C, 59.92;¥HN5.71; N, %9.08; O, 7.74; S, 7.01.
PREPARATI ON 1. N-(3-tert-Butoxycarbonyl-thien-2-yl)-am nonet hyl ene nmal oni c

Acid Diethyl Ester. 15 ~coZr-au./[l N~ VFt The fitle .compound was
prepared fromt a—SBER°9?1°§§Mﬁﬁﬁ?bﬁﬁﬁ‘gb§g@§gﬁﬁéﬁpﬁ?‘&&é‘%ﬁp&?gﬂg’gtri bed in
CGer man pat eearboxdmids (BxampENE). 2) A.09) intdiethylahine €8tml)is addedcopper iodide

am;]I _n?_t hi Othfs%) (%) |3)§(§1§(0(()|§§ng(§)ﬂmwéﬂlt\lﬂiy3aHai}?9n %ﬂ-&ﬂﬁbdl-%l @hoel). The 1 e
nmodi fi cation r ocedur e schaw and U. maon, | J. :
Ghom ' | o Regdlon T SEFEERr TR ARl e pheib S AT OB T, S
in tol uene pBEty jeefate (AeRmbY The organig dayei ramaver, apthibe aqueaustigyer ifhe sol uti on
i's ﬁ ool Fg S bmabtyd tvith athipiicetatd @2 £160NALY iCohbirRd orgaic Tpers are)isibdwih Mgs%/aghoe/d
with coldt : ) s ; i a 79.

yield of t h2“#?@?%“”‘%3%%%%‘%%lﬂa%}‘%a’(%cfg%ﬁﬁégb‘f‘%mr i hufingflafladhe °
char act er i sflirematggraphyd CHetly: GHLOH S 2)iRactionphapigeencopybysiL(garg combined] 6 6,
4. 35, 4.225, ard doficentrat&Pin;vatuc tdueld(abdvielid. THCateri 16diss6Bed ih@RMEB LS 163. 36,

152. 46, 149. . . ) > G0 80,52,
28.37. 14. 3?1@ ﬂdzz?gﬁggﬁéé%d%%g a];?lgclp?tgte s 2% he 1%9111%1%@117 soli® & p?xﬁﬂ 4

(3-t ert - But SYYRRFHRYPEARYe _ @Jﬂgiw’gﬁ?hoF’ﬁ%iPﬁVPé‘}?éﬂﬁP‘&hycu&‘ci d
Di et hyl Est ate combined 3dd cairemrated-iparae tolyighhp. 1 8307 (21 %4 4f the tifly GMIPE8BIG a
PCTI US00/ 0594w, egaamhdisne. (3.0 m) is added to a mi xture of N

(3-tert-3) ut OXVC?IQQQMQP&;&&{%%&%Ja)s?(ﬁio@«?:mt hyl enemal oni ¢ acid di et hyl ester
reparati on : an
Mpé

( 15.0 g) from on, anhydr ous potassi um carbonate (8.4 @)

in DVF (67 m). MRE4329& tr et NMR (300 Mz, P t P 3-ah 194Bi & 7 fbddér at ure for
about 20 hr 4.95%.%%, 3.69,3206201R (drif) 203d£2915,2845,128715 QB IR, R3IDT, 222400065,402€d Wi t h

tol uene (2 Xg 15 g ot ne l NS V' oty water (2 x
150 m) and)f %g;?g? vgrf{]g?s_’}ggﬁ%yéb&?ﬁ vac&%ﬁﬁg@r%\éigﬁe 31'%.& 1 3‘% Pﬁe title

conpound as’ 'If"(?ewiz)w' il 20 ilcal characteristics are as fol | ows:

35
EXAMPLE 8. N-(4-Chlorobenzyl)-4-hydroxy-2-(3-hydroxypropyl)thieno[2,3-

blpyridine-5-carboxamide

39



"H NWR (300 MHz, CDCl,) S 7.5, 7.3, 7.2, 4.2, 3.96, 3.36, 1.55, 1.25; "C
NVR 10 (75 MHz, CDCl,) 8 166.31) 160.57, 149.37, 128.14, 127.98, 121.42,

99. 45, 81.85) 60.87, 60.21, 28.08, 14.27, 13.86. PREPARATION 3. N

(3-t ent - But oxgoa@ssbny! - 5- nor phol i nonet hyl -t hi en-2-yl) PCT/US00/05937

met hyl am nonet hyl enenmal onic Acid Diethyl Ester. 15 0 ~ co2r au ~N~-COZEt CH3
_'COzEt 20 A m xture of N

(3-tert-butoxycarbonyl -thien-2-yl)-nmet anunonet hyl enenal oni ¢ aci d di et hyl
ester (19.0 g) from Preparation . yl ene nor phol i ni um chl ori de
(Di mock, JR et al Eur. .J. Med Chdgl 158Y) 84\ 379-383) (13.4 g) in dry
acetonitrile (50 mM) is heated at reflux for about 4 hr. The solution is
then cooled in an ice bath and saturated agueous sodi um car bonat e (98 m )

is slowysadded. Tébﬁ*ut%ﬁ'o?'ﬂl @@hlbx%b&é{df% Y &Ex 2. iﬁy&& Li-pesyndl) ikl el

t at 300 h d
?ﬁ?eg '?I gres WFI f—é%rbo(xg@@e Efxa’anPg#‘ﬁ 5) (?ﬁggaBPgén%g&?%?P%QE’E‘) \fléﬁsv:cuo to
af ford 23. 0 bydk@esdiedaiven 1 RUGOUroppodiesi.adties 3t svidsionsl Pimesita s
charact eri st pge iPddded dnd 104 5oon is HydR g%a(eﬁgfh for CRCITh rebctibn fidxurd i06, 4. 1,

§620443 200, Jist dtﬁﬁ’é}ah%cglﬁ"z%d“?%“gq@éﬂ 3o isggnogpraiedin 8§u°6%4;‘z°8¢38u%%§?7 b57 79)

53.35, 280 160rar1§s sgid is purifisd visgmlummahyenpiogmphy( 1. .GEbOHO$Z PSSREPARATI ON 4.
Et hyl 7- Met hpiactibng Horadedond by TINEr8 yomibidedna céhcdntrated in vacuo to yield and off-

pent oxi do ?2%’8’5‘9% ok Tﬂgﬁ?ﬁ“ﬁé‘ﬁﬁé‘g’%@tﬁ%@ PNl 0 (7 2 )

with war m ng®ege mefotid- ol ution i's cooled to room tenperature
and a 10 sol uti orPhtyﬁca}\Icharactenstlcs are as follows:

(3-tert- byt oxycarwwd 165 POIDROR (DORYDMSOLENS 2536, ) 01 rsmammwt hyl enena

lonic acid d (E Q (2 m)
i s added wi thﬂ/ i %%358171 §q0 g%\fé‘{%gﬁg@?‘gé&‘ﬁ]ﬁtl | ?#g erature
the two phasédy 3%%9,\»@9@& Bol B, O h 081t 34-Aci$- BR (433242 hr. Wth
i ?:e\Mbat h cgotmgzsssaﬁsus ,28e7 2mpm§19@edﬂwmma¢ , e 489( B470130R, 693 cﬁd@ed very
slowy wt el S e

met hyl ene ch ori gP)U(?ééég,% HJI ?nal Ee sofs\/endta6 %{54%%9%gelélh§\&/\sd§0% 0 g| ve
1.10 g off®tan crystals. The solid is recrystallized fromethyl acetate (16
m ) on the steamBEXAMPLER N-(H#eCldabbenizylf2-icganelddwidyoxgthizhe{d,3ti)pydidmesS-

overni ght. Thghdxeatdet i Ng pale tan crystals are filtered and washed with
cold ethyl acetate. The product is dried in a vacuumoven at 30 C overni ght
to provided O. 58 g (42% of the t|tIe 20 corrpound Physi cal characteristics
are as foIIovvs "H NWVR (300 MHz, , ?2.41) 4.36) 3.83, 3.72,
2.52, 1.39; "C NWR (75 I\/Hz) CDCI:&): 5.53, 149.69, 145.61,
136.96, 132.77, 122.18, 115.1?, 66.8 N60 83 5% 63, 53.37, 42.70, 14.31.
25 PREPARATION 5. 7-Met hyl - 2- (4 nmor phoI i nomet hyl ) - 4- oxo-4, 7

di hydr ot hi eno[2 3 ’jwp ridine-5-carboxylic Acid. ON /~ COZH SNi CH A
mxture of ethy 0 utlon of N-(4-chlorobenzyl)-4-hydroxy-2 1odothxeno[2 3-bjpyndine-5-

7-met hyl - 2- (darmxammel(ExmpmmIZ) 0400 ginpyridine (Symir)as sdded GHCN §B201 g). The
b] pyri di ng- SI&éfoh%%h@&%réﬁux%d%Jdﬂ% eﬂ%@'&e%&d f?mmm urmcti%{a%l .5 my,

The. et hanol  PoRRRGRRN G-y Chifiab? o

i g & A g 0
wi th nmet hyl saduengantratediavacuado yiblda palaaelpiw jolid 8dich ispErPOilEaE fom
PCT/ US00/ 059&%thhwmﬁadbqoagm%)4fmhhe Eonyotid as arl BE-WHiéksliee 1S cooled to
about 0 C and f'llhhrgicﬁghagac e{;jmrl g‘%lan%l Lh cold water. The light brown solid
is dried in a vac
35 Mp 274-276 °C (dec); HNMR (300 MHz, DMSO-d,) 6 13.30, 10.24, 8.68, 8.28,
7.41-7.33, 4.54; "C NMR (75 MHz, DMSO-d,) § 173.1, 164.5, 152.1, 144,4, 138.8, 135.2,
131.9, 129.6, 128.8, 114.5, 103.4, 42.0; IR (drift) 3306, 3097, 3003, 2921, 2844, 2220,
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days to afford 0.45 g (98% of the title conpound. Physical characteristics
areasfollows "H NWVR (400 MHz, A20) 8 8.6, 7.68, 4.b6, 4.00, 3.92, 3.38;
"C NWR (100Q M—Iz DSO) 8 174.00, 169.02, 155.00, 147.70, 129.53, 128.02,
127.41, 11VOWSER 17 54,47, 51.75, 44.53. PREPARATI ON @CTfys00/05937

(4-Cnl orobenzyl) 7- rret hyl - 2- (4 mor phol i nyl met hyl )-4 10

0Xx0- 4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne-S-carboxamde. o a N S~~-H N d CH3

/- '\/Et hy: - 2-1638, rmsmsulé:i, M3AEL30Y 13421-1098) 844, 779ﬁhhymDMgi(El)(ﬁﬂlﬂld34i)]QXjZ[ i di ne-515
car boxylic ac rORa. an

1,1 -car bohﬁ\ !ﬂ??&rﬁ]ddgzsoslggl %li)g% ??@i %ldyésségf%/%d indry N, N

di methylformamde (9.8 mM) and heated to 65-70 Cfor 3.5 hr. To the
reaction m' xt ur Eximnﬂﬂeﬂt Binektyb2-(H6a f(A4-chidrotentyD)ahiholdagboayldbdt he m xture is
heatedf § ion mxture is diluted with
wat er h%‘%g %glb dﬁ%% %08;@6]#%@%r ude product is filtered cold)
vvashed vmth col d water, and is dried at 20 about 45 C in a vacuum oven

overnight to afford 1.29 g (85% of the Pl*t e _cqnmpound. Physi cal
characteristics are as foll ows: CDC13) 8 10.61, 8.59,
7.41, 7.28, 4.61, 3.88, 3. 7%0.2(53. 673 00/ PCT/ US00/ 0593"' 7 EXAMPLE

45, N (4- Fl uor obenzyl) - 7- net hyl CQZ 4 m)rphol i nyhnet hyI) 4 oxo-4,7
di hydr otchi eno( 2, 3- b] pyri di ne-5-carboxamide. 0 0 O N i HSNFCiIi3 A

AL 0L € i BN g;& ﬂﬁl&mén 97, qibyarolo
| | uor obenzyd ?(%Wplﬁ@ éxgﬁéér’ég' pﬂiax@ \%em?'(‘e’:ictl on
mxture is a@lﬂdedmanbrnqghctycﬂ@%# grand Bd(BPly).Chi(hdex fllowred by addisionai figrtethglt Wi t h

t ol uente jll%réﬂa} 1;Ebran5t@§w4tmmg TRE feamhﬁsuﬂre@ﬁﬂrm& ﬁtﬁ: i rEdchB@ihQ&thff and
recrys i ace

oni % of the
o1 22 o B of Fopose o B S T g SHn s OB R pubiBea bl iipdodel? O 0
are as fol |(5\th1 QHJQIIﬁSzZﬂeF@cuonﬂhwme{@@@me a@m@msqm@cweamedsn?l
7.39-7. 34, Wacﬁc&3yﬂeﬁian4:rﬁ1@c scﬂld%ﬁchas #0orystalliz&l)twite 4/in mdthdidRo (yisldD. 278 173. 0,
164.9, 163.AKge 4 | 34.6, 134.5, 131.6, 129.3,
121. 3, 115. 7@9/“)}@(}%&“ 2‘“8%5 gs"é‘g 4, 43.0, 42.5; IR (drift) 2810)
1662, 1597, 1541’ ys“ia %#G“fis%t lowsizp 1303, 1218, 1149, 1113, 20 820)
804, 7970 cm : M (98 FCrEENMRE3(OMHY, DMS0sd,). 5 BAINtD.40;8.7807.877.3H, 5. 43; N,
(12 32 Sb 745’w|93 ok, 371, 3%1 HOWIMRL (S 2, ﬂMSOﬁ;SIGSS 139.0, 131.9, 129.6, 128.8,
ronopen
4, 7-di hydro%lﬁ)e?r"o g‘i%%‘% 3% &U’Illtg)li%g'gg(g%é{) gég%‘lzgz@)( 736 YO3N6A6
Br Chl 3 1593, 1568, 1540, 1516 1491, 1435, 1347, 1286, 1240 cm '; MS (FAB) m/z 487 (MH+,
99), 973 (7), 490 (12), 489 (43), 488 (37), 487 (99), 486 (21), 346 (27), 140 (13), 127 (14),
25 125 (41); HRMS (FAB) found 487.0714; Anal. Found: C, 56.46; H, 3.80; N, 5.74; C],
7.32; S, 6.55 (corrected for 3.10% H,0).

EXAMPLE 11. 2-Bromo-N-(4-chlorobenzyl)-7-ethyl-4-0x0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide
30

35 A mixture of ethyl 2-bromo-7-ethyl-4-oxo-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



30 4-Bronobenzylamne (1.98 g) is suspended in CH-Cl2 (50 nL) and stirred
with a 10% aqueous NaOH solution (25 nmlL). The organic |ayer is renoved and
t he aqueous |l ayer is extracted with CHZO 2 (2 x 25 nL). The conbi ned

organi c | ayed /53618 dri ed (MgS04), filtered, and concentr ZCEFSNSBACuO.

Et hyl

7- et hyl - 2- (4- nor phol i nyl net hyl ) - 4- oxo- 4, 7di hydr ot hi eno[ 2, 3- b] pyri di ne-5-ca
rboxyl ate }¢xanasks fieraddd Bid. Npms fhateRal 3XQcrPstallized HoRMcadtded/ wheriknt he fl ee

am ne, and i f ction mxture is
al | oned t o Bﬁ?ﬁp}wégég@ (aS?A’ ?%@é%‘fﬁg’g atg%é”rllnjt%rlcfyu esofah tol uene (10
m.). The resul tﬁ’hygw@ahvéawsmwwé&oyﬁ{ ate is fil tered of f and
recrystallized Mpcm-mm&kmcmelvmzobm d,)689%3, 876, 7j6e, 141t1.33, conpound as

a whit e soli racteristics
are as fol I 3\?\754:%8 5@9@21\“3/& i 86§q9il95%l\§/é0ﬂ§§&§ﬂo g%@ 8.70, 7.%4,
7.35, 7.2913%3,431. 312% 128.87126. 23 1 56), 198.3,552.3; {1 Qe 3 Refmpull) 348373043, 165 0)

144. 6, 137. 2407] BI3051652,91593, 1327) 1915, 15(11514194 B81,841674H, 12332, 801 oﬁB’,MS 42.6; IR
(drift) 28 e 151 , 112, 1010,
865, 805, %§+)'J'§§§% nf‘s“]ap é%ﬁmf Tl 01}14%%?}&%%%4 ﬁﬁgg'” i‘%‘ﬁ*ﬁ%" erc 52. 64;

H 4.66; N/38. 76; Br, 16568668 EXAMPLE 47. N

(4- Chl olloobenzyl ) - 4- hydroxy- 2- (4- nor phol i nyl car bonyl )

thieno[ 2, 3- b] pyEkﬂMﬁﬁzCW-@O@m&b\d@zyl -0-ethh-6xd-h, 7Adinhiratne[2@L  To a sol ution
of N (4- chI ?rogeng)é# 4 h droxy 2- |od%t hi %[2 3- b]h%l’l di n[e Sis

car boxami d&’f ?romeExarrpI e No. 2 in DW (45 rnL) are added
triethylamne (1.25 nm), norpholine (15.7 ni), Pd(QAc)2 (0.101 g), and dppp
(0.186 g). The reaction mxture is gegassed by bubbling Nz through the
solutiom for 1 S mnutes. Carbo XNd§ . t hen bubbl ed through the
solution, and the reaction m xtufe s hea gdeito 70 C and stirred for 18 h.
The reaction mixture is allowed to ool to roomtenperature and water (25
m.) and 2 N 20 HOJ (75 nL) are added. The resulting green solid is filtered
of f and the filAmiktareiof ethyl T-athyletioneg-4, hrdibyirohieng(2,3:0 Imaidinet )y carbbhdate onbi ned -

organi c | ayepsy Mea. @l;remeebsm Mﬂﬁgﬁﬂhﬁ )hﬁﬂ-&ﬂoro@dﬂgylﬁﬁﬁemf BLA6stirfiddvacuo.

The resyl ti Q gb r. CH2C12;

Gon ribt nah SO CaRy oretsdt s flowsl i E R A RN ARt 1 21 e
from acet oﬂ?’? leéﬂﬁmc%l@teds @“ﬁﬁﬁﬁs’f med&ﬂthﬂﬁ@nqulloweébhb@m s an of f
whi t e sol i gield2paliyetiow adlidc Thisacikterial is tdcnStabiz&l fodn hdetit ai®watbfthehlefhardl9 C, ' H

NVR (300 Mifzyiel§BGha k 8%} of e sl ppofnddsotgSsqil 68, 3. 86) 3. 80; "C MR
(CDO 3) 8 165 ?( 4ol o1, 13 s P 81,7, 128.8, 128 7, 123.7,

66.7, 43.0: |R?‘H’F‘i° %‘é"?éms?é%“& olsysy 2760, 1662, 1603, 1569, 1 S41,
1509, 12488, 1458Mp 183284 °C2 7l NMR (390 Mzl DMS@- 'd;) SNIG.57 ET8, 7,587 72464301 M- H) °

Anal . Found;33G 5559, 3471 45EPCAMB | 753@}{%@1&36@ 7281683, 150.3,1429; 135>£A'VPLE 48.

" %“fﬁ'yzig?%?é’ék U]ﬁ; i nizﬂPeZ?@b%z%ﬁ?m“ﬁ% il I8 16%. o cry 69
W O 00/ 536189%p&¥3 USU@/ 7119564%{3 $89%1 0840104 $, 808, 801, 714, 610 cm ; MS

N- (4- chl or gESImyslz 347 @Yy Qxal. Folnd: CasB.62081 4.48: IN; 810boniyi).1dyisend. 2, 3- b] pyridin
e-5-carfjoxam de (0.527 g) from Exanple No. 47 in DVF (10 nl) is added

pot assi um car bopgt . 337 f.ol odonet hane (0.11 nL). The
reaction m xt ur@ﬁi‘&é‘% f3r %?Ja?hl?r(‘i ngﬁ'ﬁé\y!ﬁ ipda-4ra¥p-417-gihydrefhiendi2zdy i on

m xture is bigyddinpSteambokamideo 5 water (25 nil,). The resulting off white
solidis filtered off and recrystallized fromacetonitrile to yield 0.448 g
(82% of the title conmpound as a whigt & solid. Physical characteristics are
as follgws: M 244-245 C (dec); ' MHz, CDCl,) 8 10.37, 8.66,
7.81, 7°34-7.28, 4.65, 3.94, 3.18%, 13774 (cbCl,) 8 173.6, 164.4,
161.7, 152.0, 145.9, 137.1, 133.0, o 132. 4, 131.1, 129.0, 128.7) 124.5,
116.3, 66.7, 43.2, 42.7;, IR (drift) I655, 1607, 1550, 1525, 1488, 1451,
1428, 1303, 1273, 1253, 1 133, 1114, 999, 802, 731 cm; Ms (ESI+) nmlz 446
(MtH) +; Anal. Found: C, S6.50; H 4.52; N, 9.47; d, 7.96; S, 7.23. HRMS
(FAB) mlz 466.1416 (C-~H~ZF, N, 03S +H) . Anal . Found: C, 56.70; H 4.83; N
9.02; S, 6.70; F, 12.89. 15 EXAMPLE 49. 7-Benzyl -

(4-chl orobenzyl) - 2- (4- nor phol i nyl met hyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-carboxanide. 0 O NI | H



20 S NI N

(4- Chl orobenzyl ) - 4- hydr oxy- 2- (4- moi phol i nyl i net hyl) t hi eno[ 2, 3- b] pyri di ne- 5¢
ar boxam de (418 ng) from Exanple No. 41 and potassium car bonat e (152 ny)
are 25 suspepusao n -DVF (10 nL) and to the mxture is adtf@UBEE br omi de
(130 pL). The reaction m xture is allowed to stir at roomterrperature for
18 h. The resulting suspension is poured into water 10 m.), filtered, and

washed with V"atc%fboﬁﬁdnﬂhhaiow (o ng iP¥aded @tamsiunsﬁ bfer - ,E@%ao-ﬂ;k@ yesulting

crude sol i pur i stalli. rd 400 ny
(79% of t‘ﬂ@'d? t [%%ﬁg’éfﬂﬁ‘af”g?“ﬁ ’Wﬁf f‘céé @'(Lﬁr‘i §o }15 i#%?(;izt%er i stics
are as fol g)ow@MFMé3 - Plregestion is heatgdro 6800 aM@rrcd)ﬁvsdﬁ bielhetseactions s, 8. 92,
7.43-7. 32, mixahSis coléto ri3 arfids- ch?or&imﬂarﬁﬁe 022 thidRs §dbd. Vrire, redotidy3s d6) 8 172.0,

164.2, 14

1585 1aguifred fi3veoR) ni Bt cdhcridifinive %é“"{g" ?&3’3"’/‘ aptdd *@’f@g@ﬁ%f*@ 'R (dri 1)
1646, 1592the tesutng @fryhltc splid j§ ﬁltf§42ff Thismatenigigyrecrystalljzed tyicg froms 1112 868,
806, 740, f8Bambio y;emmrzﬂsaf%) ofithe ﬁtﬂa&o(nbﬁﬁhd o bt bE-White SOt Solid5 10 ( 40) .

Anal . Found (3 tws apgmg‘;,s , S.22; N, 8.25; O, 7.13; S, 6.40.
70 WD 00/ 536
Q:? &f@@ ?»%D«SMP AR P27 hyH41-733,

(4- Chl or obenzyl
4- 0X0- 49 7- Elﬁ:hytc‘molm é’ﬂd’ﬂMRS?i)MﬁwTRmrﬁewE%mSk%iﬁﬁ d¢1.5,0349, 334N HN ~ Cl ~F

N 1310 1297 129 1,129.0, 110.2, 108.8, 77.4, 56.0, 44.0, 124 IR (drift) 1654, 1590, 1541,

(oo orobiE i Gk Yo, (4o RR 03, W41 o Ol o erolysg epts | i ne. S0
are suspenﬁl@dM*’tH) alf Fongi §, 42:80; H.3.Q0nY, $d%tClr B51; 8, @éed

3-fluorwbenzyl bromide (135 ~L). The reaction mxture is allowed to stir at

room-t er at ur@%“ﬁ, h 0 wat er
(10 rrL?grpfl |tere LE4 N(-Egﬁﬂ&&%% ?@L%&P lop\?elgﬂgglggf(%?’?yl et her
(5 m). Th@h}’dé%‘m"'t“?[?ré &Hyﬂd’é‘eéd’ﬂ gramid epurl fied by recrystallization fromt5
et hanol to afford 425 ng (81% of the title conmpound as a white solid.

Physi cal characteristics are as follows: oM 214-21 S C, 'H NWR (300 Mz,
DMSO-ds) 8 10.55, 8.93, ?.48H07. 12 . : 3.69, 3.55, 2.39; "C NWR (75
MHz, DMSO-ds} 8 172.1, 164.2, . 28 haf 2 ), 149.6, 145.1, 138.4)
137.0, 281. 4, 131.1, 129. 2, 128.3, 123.%§, 120.5, 115.5, 115.3, 20 114.8,

114. 7, 114. S 66. 1 58. 2, 56.5, 52 9, 41.4; IR (drift) 1649, 1593, 1543,

1502, 1492, 14 1327 1299 1 118, 1112, 808, 788
c><ri'; M ( ESI 2 Spppengorot ]Ylﬁﬁlh ‘P’P’ﬁ 7‘e§’2'§£ (998)4'“{92487'%‘% °- Anal . Found
(CzZ, Hz5C1 Fm,lﬁ@9{8)3 bipyridite- 54Qa,rbobdam1dc BEBFmN,C No. 95;(0.257 g)én aﬁl}hyﬁmﬂ@ (DemLP5 EXAMPLE

:1

51. N (4- Cnlaeaaalzemviohrdz 4.5 @iemdg gilfdmsmd?s,( §1d1tlon of .
ﬁh(anyl %r Op&o}wargﬂ alcdflotwéy ﬁf)h'rﬁe reLc%lbn is elltgtl or 18‘:’11 CRLAE anglge is O- 00 -NH

(4- Chl or ob@ﬁwfqmdamonméxlwzsumg mmph@|mpmmwcym Ht%@é[n@)snfb] pyri di ne-5ca
rboxan de CHI®, (29)mIf)r The drgaiplager Naeméhkd 2ind tiRQiqasoas laprisdhadead wit 152 ng) are

suspended L2 g_ t r
1- br ono- 3- gﬁé% ropa eh?‘?ggn%%d P%n?ﬂ"l h{.eé a%eae{%fl ?gﬁ% ﬁltered anéil | owed to
stir at roBMHce ﬁéuﬂa‘faﬁ\‘% Thg resylping orangesolidis pprifisd b col umnéh{ogmm%ﬂ into

wat er (325 (CH,CHICH,O; 9&2) dtlactivdisthombgaAcous By TLZaredombinEl endxogeantrated myer i s

dried (Na2 b i is purified by
71 WO Oofggggaﬂﬂdﬁ;i %9887{0 @%ggeﬁggggpﬁgwl%zﬁ? }16(;"?1%15% gﬁgleggﬁlanol to afford

P
277 ny (52% of PHE t“k""t’?%”i‘f"(‘) ‘a white solid. Physical
characteri sti csMpR&7-319 ﬁCQbeW@GOOMHZ 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 1389, 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, em’™'; MS (ESI+) m/z 399 (M+H)"; Anal. Found: C, 59.42; H, 4.35; N, 6.88; CJ,
8.85; S, 7.98.

-
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Mp 169-171 C, 'H NMR (300 MHz, DMBO-dQ b 10.57, 8.70, 7.41-7.16, 4.54,
4.30, 3.73, 3.59, 2.67, 2.45, 2.17; "C NMR (75 MHz, DVBO-d6) b 171.9,

164.3, 149.6,

144. 4, 140. 5W038/s814.37: 9, 131. 4, 131. 1, 129. 1, 128. 4, 128. 3, 128p&sdeifos20. 5, 114
.5) 66.2, 56.6, 5S.9, 52.9) 41.4, 31.7, 29.7; IR (drift) 1665, 1595, 1539,
1505, 1330) 1301, 1221, 1117, 1111) 868, 808, 799) 750, 719, 703 crri ; MS
(ESI+) mz 536 (100, (MrH)+)) S37 (30), 538 (40). Anal. Found

CZ9H30CIN, O ' S) : - b, 66; N, 7.80; C) 6.54; S, 10 5.93. EXAMPLE
(52_ N ) EM&LE%S H—(4-%1hlorobenzyl)-7-ethy1-2-(4-)hydroxy-i-butynyl)-4-oxo-4,7-
( 4- Chl or obe rvilpidyotigernaf2, 3rblpptidihe-frgdrbastamide) - 4- oxo- 7(t et r ahydr o- 2- f ur anyl net hyl

) -4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne-5-carboxamde. ¢c~ 00 N15 S 1 | H~ I
NCl N s o

(4- Chl or obenzyl ) - 4- hydr oxy- 2-¢ods nor phagl.i R ) thi eno[ 2, 3-b] pyri di ne-520
carboxam de (418 nyg) from Exanpl —4 nci p ssium carbonate (152 ng)

are suspended in DVF (10 nL) and to tHe Wixture i< added
tetrahydrofurfuryl brom de (125 pL). The reaction mxture is heated to 60 C

for 4 h and then I : t roomte rature for. 18 h. The
reaction m xtur eT?lé1 s‘%ggfgé’h%f %bg&%fi?g#‘cF‘f@?ﬂf}’ngg'rfg‘ygﬁﬂ‘%[gﬂéé‘mwfh Et OAc (3 X
25 i) . ifhe WBiFMpah?-CInvEgies-Scarberamide (Exampbody. 14h@.566 erisdictindanine TRel) esul t i ng
25 crude solis alidedcopperiiédided010§7 g)end ys@ah,b,‘cgqo.bqrg)ffcsmwe@bfedmlonto@sﬁf ford 15
3% of t iy ' i d. j . characteristics
D120 o e dlercammetn s oo 8 el T
7.42-7.33, J2&R angthg jesyltne residyeds garyioned beteend], O S@mpandLHGY, (30 0k).
2.10-1.92, [Theorganiykyeris Bgoyedad BN&ESS layerdpexttacted®Zh CHATL, (3(M\oHAL) ) 503
(30), 50 (40 corfbifdd ordudieNshetseESIREG WH sturatdd N2 21 é(ﬁﬁtiolﬁ"(S(?mZ)g,'dri% 8.19. 72
VIO 00/ 5360 REINIE00! ARAR o OAVENE 53, Moo e g crange sl s puifid
(4- Chl or obenzyl ) 2 2= 4- ot pASTIRYT et AYTY0-4" 1o §5eptng prange s purified by
pyrrolidi ny|°7'é{ﬂﬂ§hq°msosmahﬂm%zﬁﬁ@%[9§;23_ Bipgtion$ hiinmegedrousinithGurt: de.
1, 4- Di et hy| aewbinetmd canentiated (i@ Coud  Thy rdsaltingipkBew s6lids fetydiailiod ffm

N- (4-chl or ohg ] 9 : . .
4- hydr oxy- 2- ( % %lldgarfgl ﬁé%/gjg;fﬁi“é'ﬁ% mpoynd s a pale yellow.erystallipa solid: 4o (418
mg) froni Exanpl e NO'& FAraATSRET R AS SH9%Si ne (341 ngy), and

1- ( 2- hydr oxyet hyMpd§8-162 1G1i'H &IMR (R0 yHz) DMSOFE5 (0.4%) 8(7i8) 7.48 @1 783ct | on
mxture i s 4i96/4.85 431, 3600068, aMBEr@NMTE(F g st rg@donto 0.5 N
aqueous Na0ﬂ4§9llg%bolr§1@2§31&d_329 Th%agi g§ 5%{%?%%(?9" 382%9\/&%?%' %363\0 (3 x 25
nL). The or?aﬁl’c aver1s dr edﬁ;rip §4¥’ fd Banc it /3sed-8 $hé 2rlude
product is #4& IBYAR)3080.292% dPUmH6 Bt 9Rut5éYrIaphy SQCHERY) 98RO M09, 100/ 1;
501 (1; 20:15/01; 1?581, 199 7253#::11 OVIERMB YEI Mﬁd/m«adsbo;zaaiai.lcr%aﬁc{:@gg@mqug_lsﬂ;tﬁ afford 54
ngy 11 % gh7ideghit.lsl @ ite solid. Physical characteristics
are as foll ﬂ':%%“f?ﬁi%%%ﬁq&@%%&w, DMSO-d6) 8 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, 156XAMPIEOL6. D6@2ChlarbRAzyI)Abthyl-2B2M)irck#R6pylld 420-4,3119, 1110,
868, 811, SaRycrd@inauls:s HRulESlciboRlefiad 15 (100, (M)~ 516 (30), 517 (40).
Anal . E/%Hnd (C26H'C1IN40,S): C, 60.48; H 6.04; N, 10.72; d, 6.99; S, 6.25.
zs EXAVPLE 54. N (4-Chl orobenzyl)-2-(4-mrpholinyl nethyl)-4-oxo-7-(3

pyri di nyl met hyl) -4, 7-di hydr ot Wf%no] 2, 3%b yri di ne-5-carboxamde. (~ 0 O ~N
HNC 30 i N1, 4-Dethyl azodicar E et(%@i) is added to a sol ution
of N SToN c

(4-chl orobenzyl ) 4- hydr oxy- 2- ( 4- nor pholff nyl met hyl )t hi eno[ 2, 3- b] pyri di ne-5-ca
rboxam de (418 ng) from Exanple No. 41, triphenyl phospine (341 ny), and

3- pyridysnmet hanol (243 ~L) in THF (10 35 nlL). The reaction mxture is

stirred at room r or. 20 h_and he resultjng suspension is

filtered. The cr%,gdga%rn %g}d’g(_tgfcgﬂgmgﬂﬁz?' 17’«53]“’!5%'?‘?&&9}37% LPep Dot om et hanol

to afford e¥hyfjothienelz.3dipyriineSicarbaxamidgGanraplaoal 40, 192 gyl 1/, 73
CH,C1,/CH,0H (50 mL) is hydrogenated over 10% Pd/C (59 mg) at 35 psi for2 h. The
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WD 00/ 536x0 _ PCTNS00/ 05937 Physical characteristics are as follows: M
214-215 ‘C; 'H NMWR (300 MHz, DMBO-d6) 8 10.54) 8.97, 8.65, 8.57, 7.73,
7.44-7.33) 5 64 4 55 3.69, 3.55 2.40; IR (drift) 1646, 1892 1542, 1501,
1420, 1341TWOPY5%10 1597 1267, 1209, 1111, 865, 807, 794, PGHVSOMMIST \g (ES| +)
for mz 509 (100, 5 (MtH+), S 10 (30), 511 (40). Anal. Found

(C26H2sCINAQ, S): C, 61.20; H, 4.98; N, 10.92; d, 6.94;, S, 6.26. EXAMPLE
55. N (4- Chéactianeintuys ij filteredithrough h Sklita phdrand the filtrdtedxepnden(rated in vacuo.

pyri di nyl matbydslitidy yeliehv e i@ mf@agia%oﬁmbﬂcmwmaebé&@hﬁcmcgpxam de. 10 ~00
NHN O oot o82Sb41)] #HbRALRSKMEA By TEL % lohnbiria dfified to 2

sol ution of

( 4- chl onbersenaeytzptadyin vaprg topvield Ohbd & ATP4) 9§ hgditle camuonndsa whig selidoy r i di ne- 5- car
boxani gesl (41ﬁ rrg})ysfcﬁlmr@t)ﬁﬁ_ﬁbﬁré\ﬁ.fo%hs: tri phenyl phospi ne (341 nmg), atn_d |
4-pyri net han iy Is stirre
at p%loomyterrperagilgrl(é'2 'Zlg? FE%OHM?EO to gvggz’%sf%g‘l’j?r%? gé’gg'??ggmﬁﬁg%g)dus NaOH

sol ution (256nt$3, 4Phed M, 200+ 1680, %‘%xtqlﬁﬁdpefﬁ WDE%S&&)@@R@,QE“%L) . The

or gaPi cdl gmas.silsmdriﬁ{cs,(MSM),E?SIL?, memcnzst&, aI](HIj.lllSI.'h,EBOCOl; saig, 42”19121?&} | is -
puritied bye%0 441‘,‘1}1% fB@Bﬁ?Qé P z,ffﬂs,qgé ,'I?& 1354) i3 O b7 E@ 96,0l | OWed by
recrystallization tron ethano affor 9 f the'tjtl’e conpound
as a whi%e xg§$,i1§9_z,%§¢m% r((if(glc')e f@fzid'@g%ﬂi}g?éé‘%f i S é%ﬁ‘k/p 208-210 C
(dec) ;' H NNR& Bo® 734, 8. 9MBG-6ls) 8 10.55, 8.95, 8.56, 7.437.35, 7.34, 7.25,
5.67) 4.56, 3.68, 3.54, 2.39; IR (drift) 2812, 1648) 1593, 1550, 1543,

1500, 1416, 134 99, 7.1111, 6, 80 7. cni': M5 (ESI+) for

iz 509 (10Q (WE ﬁoﬁ -é%é%{%f%irfyg’;?d?sq‘yﬁ%atvﬁ%@-w?%%-d9. 1424

( C26H~s C1 Nauopsay)-4-oxgras7-dilydrpthieriob: 3-Bipprdineci-parbyxamide,  60. 89; H, 5.03; N,

10.81; @, 7.04; S, 6.30. 30 All cited publications, patents, and patent

docunents are incorporated by reference herein, as though individually

i ncorporated by reference. Thie invern a‘s@n described with reference

to various specific and preferred e mefit g techniques. However, it

shoul d be understood that many vari ati d.qs and nodifications may be nade

while 35 remaining within the spirit angyscope of the invention. 74 WO

00~s~S~gpat is clue eu d_is_., 1. A conpound of fornulal: R4 OOR3 ~I | H

~I NHR R 1 qr aphar ticall ccept abl.e_salt thereoFwherein, R

i sto(a)d , Hx(c) %&Fé@)’ﬁ\ﬁg’?ﬁg@f@g’i@%" & ,x(ﬁj(?e%‘{"%’)"m?m(d) SQzRp,

or 20( e) OR ;ARepynyl)thieno(2,3-b]pyridine-5-carboxamide (Example No. 5) (0.250 g) in DMF (3 mL)

L\;( a) H, (b) hahdied K)@0,50.025£)EhSt BromdBihatid (¢, 26 R0rHe eeaClions hdhted Yo-goo(it) het ,
erein sai et u : 0 . .

atom 30(, ) ¥ i IR E‘%&Eﬁ%@&&l?%@ﬁ&@ P e o R 2, o

PCTI US08Y 45gsiquejspartitignedysrecsg HpO (S0snipag §FhSh 65 mily) The aquspisigierithi ch may be

partial | y usxsadtedrvaitheCH Ohd3 @50 imi)alThecombbet btgatie thytry arisiedwithhig80,,

3 lrJ bg tOI E‘ée nt fiteRfd, 4R osHeRHRed T vadiiRio givdh smaliBmout¥3t Batin}) HaRriall SR A&sirea a1 kY

pmdulctS precipitates out of the aqueous layer as a tan solid. This material is recrystallized
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, DMSO-d,) § 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;
Cl1, 8.35; S, 7.52.
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5 (a) H (b) halo, (c) C .~alkyl, or R is (a) H 10 (b) halo) (c) .

C, .~alkyl) or (d) R together with R forma carbocyclic or het, either

of whi ch may be optionally substituted by NR Re, by C _, al kyl which may be
opti onal | ywefoiss6le uted by OR 4, or by het, wherein sai Td REEUS0sBUnd via a
carbon atom 15 RS is(a)(CI-l~Cl—|ZO);R)(b)het wherein said het is bound via a
carbon atom (c)aryl, (d)C _, allryl which may be partially unsaturated and is

optionally substd )itﬂ& 2 . m a group
consi sting of ng ?gﬁ ¥ %%Sh%o% b@{? Hﬁmo% ﬂ; %‘??her
subst i t ut edPrBRYMBri-oxerd7- ‘WWP&"[ e De'é@?’@?’ﬁ‘&? %&ﬁ?’&% dray be
partially unsaturated and optionally substitutedby one or nore substituents
sclectod froma group consisting of R, NR R ,25S0O "R9, and C, , al kyl
optionally substituted by R', NR Re, oro SonR ;R6

is(a)C _,alkyl, (b)NR RS, (c)arad) or3 erein said het is bound via
acarbon atomR and RB are in | (&) xh(c)C,_,aIIcyI whi ch may
be partially unsaturated and is optionajly substrtuted by33one or nore
substituents selected froma group consi tlng of NRR, R,SO"R9, CONR R,
and halo, or,(d)R and R8 together vvlthgg‘lpe H#l t r ogen to V\/mch they are
attached forma het; 76 WO 001 53610 i s PCT/ US00/ 05937

(a)aryl }b)het, (c)C, _gcycloal kyl, or5(d)C, , alkyl which may be partially
unsat ur at ed and T@a@hﬁnb@ﬁﬂVWctﬂdtb&hk;ﬂ)M-ﬁphrW(a slgdroxpiie substituents

|l ected f ' 'R
i B R
is(a ,

i $20( a) H, - ( Bhémsaction jsdieatbd oAP L. 88srcd. blmanyaqual((e»l@ g oféMZQJ is agvled amlal | y
subst i t ysed R YeaMlidnBstifed B 90280133 d. An additional 0. 210 of 2—bromo-N,N-d1cthylamme

i P=0
bt d () Ol ;ﬁ?ﬂ*ﬁ* %@%ﬁ%f%}@b ikt it o %@f&éﬂ%ﬁg e e

aryl, het, e 1§ Hp® anq then eonceptrateg invgguoC The regaltin35 each i
i's independemvhyolmxsaunﬁeav&comhmmae:gtapnbem{;dewm@ﬂl% £ 953). theor 5; each .-

mis i ndepe 4%1871 6%1&313{115 veﬂﬂf’m%&n%héﬁ l%@coﬁgﬁt@ﬁé}l Tﬂ%cu@rﬂésta i um 77

WO 00/ 53610 h E(]%? ﬂig y substituted with
one or rfBr elsdesEstallizgd fyiee Zom ét&‘%"é’ topyedh-p B‘p@ﬁ)ﬁ@ﬁ opiPAYdgs 2palP o, OH,
cyano, COZRysllo@fsekid.C, . 6al koxy, and C,.6 al kyI whi ch maybe further

substituted by m@s,ggcﬁmc&@ls@ga&umagl@ OR a~ het, and COZR'; and

wherei n any het Q@é}h td.t uent s
selected fromt hlg %%1{6‘ %cysﬁ (S dﬁh&qﬁ\ﬂl@b %52 53&% R 4, CF3,
C, . bal koxy, 7d%3;330%50rd.77 436, £36,8.68t3. Ty B 2HAil ¢ ) l( JM8Oi t ut ed by
one to tzhrea,)SR“lzsNI&R 1508R1 46,7, 3380, TEV$ 141. 6,2129ma8®an ofusbai m 1

wher ei n R '9§1d76 1551, 9%0@48%97? 42W$o g"%@%g&ﬁﬁh d@ﬁsﬁ%&f'z@ is Cl.

4. The conpdun g ohe df onpound of

any one of &% ?‘1%66’1153 ’\/\Héﬁ’ e @57,, ?5@5122&@(’% To%epf M§r(F@) 4426, The

conmpound of (MHé);I'ﬁlMS/QﬁABMdﬂﬂR‘rM]W@E\thOEB €s55(9; Haﬂ 32|, 8@k @nl3fy be

partially ugsgiurated and is optionally substituted by one or nore

substltd%nts selected froma group consisting of NR Re, OR, Chet, Qaryl,
and OC2. ~al kyl , which may be further substltut ed by het

OR, or NRR 2 Po 6 til(d@-chiorabergy hasinglaasbaniyh -3RE3-hysiraR®-land Rs i s

C, _,al kyl, mpyrrylmyxdaﬁexﬁgx,j b%yﬁd{n.u@m@gmﬁ@ﬁl@nd is optionally substituted

by one or nore aryl or het. e conpound of claim7 wherein Rs is

C _ allryl. 25 9. The conpound of cl ai rq)l wherein R~ is nethyl, ethyl,

propyl i sopropyl, butyl, terpbutyl, b yl, (C _~

al koxy) cAr bonyl i net hyl , 2- hydr - (- hoxyet hoxy) et hyl,

3-(2-tetrahydropyranyl oxy) propyl, 2- rﬁ)r [Qhol i noet P?ﬂ/l 2- (di et hyl am no) et hyl ,

2(di net hyl am no) et hyl , 2-pi peri d| noet hyl"coB- pi peri d| nopropyl ,

2-(1-nmethyl pyrrolidin-2 30 yl)ethyl, 2-(diisopropylanm no)et hyI )

2-pyrrolidin-1-ylethyl, 3-(dinethyl am no) propyl, benzyl, 3-fluorobenzyl,

3- phenyl propyl, 2-tet rahydr of ur anyl net h,}/' 2- pyrrolidinoethyl,

3pyridyl nethyl, or vinyl.




78 WO 00/53610 _ PCT/ US00/0593? 10. The conpound of claiml1l wherein R2 is
nmet hyl , ‘et hyl, isopropyl, 2-hydroxyethyl, 2-(diethylam no)ethyl, or

2- (di net hy i thyl. 11. The conmpound of claim 1l wher H, hal o,
S(O", R6, ~0%8318(C=O)O?9 cyano, or C, _,alkyl, which n&&qﬁg"%dé?% ally
unsaturated and optionally substituted by one or nore substituents of the
group R', OR', SR, SR', NRRB, halo, (COC,.~alkyl, and SO',R . 10 12.
The conpound of claiml1 wherein R is C,_~al kyl which nay be partially
unsaturated and optionally substituted by one or nore substituents of the
group R ', OR v SR R ha and SO', R 13. The
conpound of cl al?}?iscimﬁ’f‘(?rw&"ﬁ%?b 19'§Th&&3"%5%'(%hyc¥&’%}' beropadi al 1y 15

unsat ur at ed trdend(2,3blpmtiding- 5-94rb(u¢atmd°(§ﬁ¥mmle No 5202509 inRMR(&mb) isiddedgr oup R',
OR', SR ) SR ¢coNG278 g) diRlbfomdabetiohid (0.249ky! Th%&tx&s,h@ed 400 Xgnaconpound of

claim1l \/\herel nsaturated and is
substit ut ed S%’i} He lgc}}’ "ﬁb?dgq’s?ﬂﬂg)tjzlo &Ih 8ﬁ€r§m8¥°e{’)‘ﬁgpﬁ? S%f%d t'ﬂe FFALOBA% 20 NR Re.
15, The comsdmgsdfordn adilitional 18 hh Ehearastipn mixiurg rssnm:emirmbn vacuo, and the

3- hydr oxy- 1rg@ueiny Fesldue {8 diERdIVeiy 1026 NaOH}hﬁ& bashéd Wite CE@L,. 1%&&%)& layer is

3- hyd hyd b |
3 (g ;ggg;;&gyém%ﬁp&c fllmq'u(erf@shn e%%;{gwdﬁeﬁa ﬁﬁ&%g&g %Xy hy« L gg{)ygty ly)

opan

3- ( 2- ani Yo- 3¢%F3HW%M%%9?’BW}‘“&°%?B&‘QHWS gé’r‘*“ﬂ 5 oiElp FRIPR I |

N-[ 2- (4- hydrelid/phenyl ) - 2- hydr oxyet hyl ] - N- (net hyl ) am nonet hyl )

nor phol i nocar bonghysicardhaadteRE L 4s9MBRshy | ) benzoyl oxy] - 1- propynyl . 16. The

e
N-[ 2- (4- hydrwymm )5-45, H§ErdHhy E NMR (T8 MED DS Q-daioridrads 16515, 1142,
4- hydr oxpbutygh.o, 147.3, 33, conyasng 109.6C128ioMm 2. avies & i 05.K 97i0576.0, 57.0, 50.0,

3- hydr oxy- 1- e

ey AL %gn )1)35@{ ﬁf‘@r ) gfz?? 52&1{539 1581, 1551, 1508, aie, 1243, 1222,

3 hydr oxy pr A, 105801 e OMS KBz G )& nd of
?l aleTI 1 WEI ant (S;S)), 290 QZC(I)) 135 (34), 121 (21), 119 (13), 81 (11), 63 (23), 49 (24); HRgIS (FE%B))

4 or obe mde; (2) N
(4- Chl orober?%h)@go‘?%éd%g%zyﬁ%b?g%%%ﬁ?gﬁ]g% Igcubqbgcr%;g?@he- -carboxam de; 5 (3)
N (4- Chl ¥r obenzyl ) - 4- hydr oxy- 2- (4- nor phol i nyl sul fonyl ) t hi eno[ 2, 3- b]
pyri di ne- 5- car boEZXAMEPBIGE 29.4)-(Lctidoropamz)-7-ethyl-2-(4-hydroxybutyl)-4-0x0-4,7-

(4-chl oroberama,yh)oﬂﬂedayzdggypyﬁ&h@g%gox%nmepyrl di ne-5-carboxam de; (5) N
(4- Chl orohenzyl) - 4- hydroxy -(3- hydroxy propynyl)thleno[Z 3-b]
pyri di ne- 5- car boxam de;

HO
S /r'q c

A solution of N-(4-chlorobenzyl)-7-ethyl-2-(4-hydroxy-1-butynyl)-4-oxo-

30  4,7-dihydrothienof2,3-b)pyridine-5-carboxamide (Example No. 15) (0.257 g)in 1/1
CH,C1,/CH,0H (50 mL) is hydrogenated over 10% Pd/C (75 mg) at 35 psi for2 h. The
reaction mixture is filtered through a Celite pad, and the filtrate is concentrated in vacuo.
The resulting pale yellow solid is purified via column chromatography (CH,Cl,:CH,OH;
98:2). Fractions homogeneous by TLC are combined and concentrated in vacuo to yield

35  0.209 g (81%) of the title compound as a white solid.

Physical characteristics are as follows:
Mp 136-139 °C; 'H NMR (300 MHz, DMSO-d,) 5 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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to (6) N (4-Chlorobenzyl)-4-hydroxy-2-(3-nethoxy-1-propynyl)thieno[2, 3-b]
pyri di ne-5-carboxam de; (7) N

(4- Chlorobenle) 4- hydroxy 2- (4- hydroxy- 1-butynyl)thieno[ 2, 3-b] - pyri di ne
5-car boxam% PCT/US00/05937

(4- Chlorobenzyl) 4 hydroxy-2-(3-hydroxypropyl)thieno[2,3-b]pyridine-5 ~S
carboxam de; (9) N

(4- Chl or obersag| 1482, t44a1) Q4617 g9l ovsyuhmmoi& 631204.9)120.0] 118:1560cA5Roxam de; (10)

;?y??élml g j;j 32 b oy 5’}] qrdfqb?ﬂ §(?9f ?33%6‘%?98”136%%\1 13041484 X¥dsN $20L 2. 3- bl
(4- chl or obel32§ 1¢ 1;1&{2,1;@;248(8)(52547170 o &yMISéF%)efHU['Q 437 @fi-Hjp Anal. Found:

pyri di ne- 5-Ca0l2688.51¢N, 6.12)C1)8.25; S, 7.43.

(4-Cnl orpbenzyl) 7- et hyl - 4- oxo- 4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne-5

car boxam de;

(4- Chl or obenzyl Mﬂ@lﬂ 2N(Ggyorebyeyd)-7-CrivgdraxyathD 13- @ iroxprapy Dy r i di ne
5- car boxam ake:4, Pdihydiethiend[2,3-b]pyridine-5-carboxamide

(4- Chl orobenzyl ) - 7- et hyl - 2- (3- hydr oxy- 1- propynyl ) - 4- oxo- 4, 7

di hydr ot hi eno[ 2, 3-b] pyri di ne- 52 car boxa)m ge; (15 N

(4-Chl orobenzyl) 7-et hyl - 2-(4- Ox Ay )-4-0x0-4,7

di hydr otiti eno[ 2, 3- b] pyri di ne- 5- ca de; l N

(4- Chl or obenzyl ) - 7- et hyl - 2- (3- hydr oxypr opyl ) - 4- 0xo0- 4, 7 30

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car bo?ﬁm de; (17) N

(4- Chl orobenzyl)-7-(2-hydroxyet hyl)-2-(3-hydroxy-1-propynyl)-4-o0xo0-4,7
di hydr ot hi eno[ 2, 3- b] pyri di ne-5- car boxamn de; 80 WO 001 53610

PCT/ US00/ 05937 (Tla&)soanon of N— 4- chlorobenzyl) 4-hydro gg( ggrﬁ?ypropyl)-thleno-

(& o ootk DAL AR R (Ol iRy ™)~

2- [ 5- {[ (4- GG 6HEG3A8) pydarbrentethangbiyPmly). The Wmex&ﬁe&%@dﬁg}nﬁ;m}d 4
oxot hi eno[ 2stidre® fp ¥ 8 h.dAn additddrnt o/19 L ef I-Brombbtdanoﬁs(aa@d abM stirring is

(4- Chl or obegg: E}Qe%ﬁgqg BY%%Z%}%mgfwgyﬁﬁl&n ?31 0363 g of K,CO, is

?Zhéﬂ[ 8? glb:*g@ 543,88 °)°?1§‘?%13‘5W9HF6 for getign f3tred for 1
di hydnt ko enio[ TheZedofigymixthireis <éolakip hord indentrated in vacuo. The residue is
suspended in CH,Cl, and H,O. The resulting 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; C1, 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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(22) N (4-Chlorobenzyl)-7-[2-(diethylam no)ethyl]-2-(3-hydroxypropyl)-4-oxo
10 4, 7-di hydr ot 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]

pyri di ne- SWOMBPAEN de; (24) N PCT/US00/05937

(4- Chl orobenzyl ) - 2- (3- hydr oxy- 1- propynyl ) - 7- net hyl - 4- oxo- 4, 7

di hydr ot hi eno[ 2, 3-b] pyri di ne-5-carboxam de; t5 (25) N

(4- Chl or obenzyl) - 2- ( 3- hydroxymbopyl) & ngthyl - 4-oxo-4,7

di hydr ot hi eno[ 2, 3- b] pyri di ne- S- ’jgzg N

(4- Chl orobenzyl ) -2-i odo- 7- |sopropyls 0-4 thydr ot hi eno[ 2, 3-b]
pyri di ne-5-car boxam de; (27) N

(4- Chl orobenzyl ) - 2- (3- hydr oxy- 1- propyayl ) - 7-i sopropyl - 4- oxo-4, 7 20
di hydr othi enof 2, 3- h]pyrldlne 5- carb xeirndé‘;I (28) N

Eg ?Lf%;’??gfﬁg)rg aéél}sl %'?A/o ﬁ?@yﬁo l)-4 hfrfr)& &p(glhyﬁrogﬁ) ole)Zhleno 3dr ot hi eno

4- { [ 3- ( 5- { [ {imridinecy-eahopangpidy éﬁﬁam] - Boi§y309 2)7in DM (4 mL)eeyadded/K,CO,
di hydr ot hi e(ms[sagﬁauh]zpwmaww—&emyl)am?}ammmywbxbm}(e 6230 THé aaaioﬁ iaci d; 25
(30) 3-(5- {ﬂcaﬁgmoa@@?@@d)m POAEARRAM o gRF o, nd ¥ 4 §

?

ditycr ot i g2 At ohA B Dl ol S Bol et e (3D

di hydr ot hi eﬁb[?h@caw}lpymnmmmzmde;mmdpn awnwhd meamhmg Besidpe isy»htmmmdoat e;

((j?ﬁ) d?O'g ﬁl e‘éle“{ﬁ(cﬁ Bbﬂszﬁih hmﬁq]‘l')c %bg‘ﬂﬁlms}la%egﬁeimfefiﬁ“iﬁ)ﬁcg{ ﬁl 3 ggnzoat e

" (33) Mot hYF g@ﬁkeﬁfrﬂh%%%ﬁ 1 3 P eSO R an oneP B s

b] pyri di ne- Ve xesukting yelRw oil iypyrifipd 3@ xiymn c %@Qﬁc(zmom

(4- Chl onpbeggzy,lo5:54- mdﬂlbm%&gédww XOLITRAr B YdmBintd eR@Echcdntiatbd Y vahd¥e- 5

car boxam dey; fi?ﬁ%»{}l} et 1%&&:1(}&%@?&%@%&’&&&%&4&%&& oxo- 4, 7
ylbe

di hydr ot hi e%o car oxam

N- (4- chl or oYfERe rfasx tSHeqrysza lized AP iiem eiby! aseietpmethancl 4o yield 078 g

di hydr ot hi efié¥4) &f t8e tiflqopmpohindes an cfhwhix,angstibine 68id) N

(4- chl or obenzyl )ph;ﬂmegﬂygcfeﬁst%gm%s oWl onoi phol i nyl net hyl ) -4,7

di hydr ot hi enoJ 2,

(4- chl ofbbenzyl )N?IQ-P’]( ’E/ Er S*re 3o Mﬁﬁ%ﬁg M% L9-fi3y 882, 7.42-7.33,
7.21,4.76, 456 3.55, 342 322 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).

EXAMPLE 23. N-(4-chlorobenzyl)-2-iodo-7-methyl-4-0x0-4,7-dihydrothieno[2,3-
b)pyridine-5-carboxamide
30

35

To a solution of N-(4-chlorobenzyl)-4-hydroxy-2-iodothieno[2,3-bJpyridine-5-
carboxamide (Example No. 2) (2.00 g) in DMF (14 mL) are added K,CO, (1.76 g) and
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10

(met 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 obe¥R ¥/33618- ( ( (2- hydr oxy- 2- phenyl et hyl ) ( met hyl ) aniPeFjUSeats9a7) - 7

met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car boxam de; (40) N

(4- chl or obenzyl ) - 4- hydr oxy- 2- ( 4- nor phol i nyhnet hyl ) t hi eno[ 2, 3- b] pyri di ne

5- box am
( 40?:{1 oo Obenzngtﬁa?(egé-z *}JL& reactxo is heated to 90 t%aqd)sh!zedoi;?r !8 h. Thc reaction

Ny I | ne
di hydr ot hi ef&ffre 1.995¢5) ?tﬁﬂ ‘ﬁé’a‘Bm gg‘b’iﬁ A%aﬂmmd betwe"'n H,0 (100
(4- Chl orobenﬂ,yhl)d-@i@r(mrphbl'ﬁhnydlmhwe)m&xmactpquhrmﬁ%(ﬂx T50mL). The

?'4 h é(f: Ir 8? 2 Lg g{\b?me% o‘?éa@%rlhﬂfsrk?e‘ &Pre€ IR MR Ejo l@?ﬁere(if%%i c!)\llxcent?ted in vacuo. The
di hydr ot fi erfa%ﬁhg@fﬁ"%@? fo R e el gy 7 A ot e

( 4- Fl uor obe pomyyopnd agpatoffyvhiesplid. nor phol | nyI | net hyI )-4-0x0-4,7
di hydr ot hi enof 2 }ﬂxybibméﬁdrﬁbtdiﬁ%&a&&l&hﬂmﬂrm de; (45) N

4-b b | -4 7
e s ORI e gk g 0
(4-chl orobeﬁi MHz DY$Ond 17 164 }459.dA%p.A33.2,

b] pyri dime- 532:9,nbna,a129ﬂe128(8471)5 O\73.5,43.5, 41.9; IR(dnft) 3042, 1916, 1648, 1595, 1545,

(4-chl orobeqpzyl 408 Bhﬁégr 213&6‘1.%3f Bil&'im 3, )"@’s 4 cof ms 459
di hydr ot hi enol 2, 3ob e gi BT R
PREEE PR R L
di hydr ot hi eno[2 3- b] pyri di ne-5-car boxani de; (49) N

(4-Chlor obenzyl JEXAMPUH 210 'MLecrdrbdengylf-2- W&&@h‘ DVih éthﬁ 408 4, 7
o o ot o2 B A B o R e o2 U OO

(4- Chl orobenzyl ) - 2- (4- mor phol i nyl met hyl ) - 4 0x0- 7- ( 3- phenyl propyl )-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxanfd (51 ) N
(4- Chl or obenzyl ) - 2- (4- mor phol ¥ ~NO¥0y 7- (t et rahydro- 2
furanylinethyl)-4,7-di hydr ot hi eno[ 2, i: yri dirywe<b- car boxam de; (52) N

(4- Chl orgbenzyl ) - 2- (4- nor phol i nyl i net hyMe - 4-oxo-7-[2-(1 pyn
ol i di nylzj’et hyl ] -4, 7- di hydr ot hi eno[ 2, 3-b] pyri di ne-5-car boxam de; (53) N
(4-Chl or obenzyl } - 2- (4- nor phol i nyl i net hyl ) - 4- oxo- 7- ( 3- pyri di nyl net hyl )
?47 Cﬁ: hyd[Jot hi enFl{a?StﬁpJﬂJxBxYBf A m@mémsafzfa?amodﬁmﬁg@oﬂ -4,7-dihydr

or obe
2., 7-di hydr oﬂn%gho%@wﬁﬁ AR e ek I
accept abl e gﬁgd@edtqquegmdl (] (O 210 g) and Pd(PPh:,)zClz (0 125 g) followed by addition of

25  propargyl alcohol (0.29 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,C],: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,) § 10.42, 8.76, 7.57, 7.41-7.33,
5.47,4.55, 4.37, 3.95; *C NMR (75 MHz, DMSO-d,) § 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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19. The compound of claim1l which is: (1) N

(4- Chl or obenzyl)-7-ethyl - 2- (3- hydr oxy- 1- propynyl ) - 4- oxo- 4, 7-di hydro 15
thleno[ZSﬂ r|d|ne50arboxamde (2) N

(4- Chl or ob& ‘{})’ 9. et hyl - 2- (4- hydr oxy- 1- but ynyl ) - 4- oxo- 4 FFTYSHET3

t hi eno[ 2, 3- bprrl di ne-5-carboxam de; (3) N

(4- Chl or obenzyl ) -7-et hyl - 2- (3- hydnxypr opyl ) - 4- oxo-4., 7-di hydro

t hi eno[ 2, 3- b] py rEXAMPLE-25a M@ >(a1lIﬂrdfé nzy2)2-( 34hyd|N>xypropyl)-7 methyl-4-0x0-4,7-

(4-Chlor Obe%%/‘lj)"&‘eﬁé[hwfg& c@ﬁl% anfiad 3- hydr OXyN propynyl ) -4-oxo-4,7

di hydr ot hi eno carpoxam de; (5)
(4. Chl orobenzyl)-7-[ 2-(di et hyI am no) et hyl ] - 2- (3- hydr oxy- 1- propynyl ) -4

0x0- 4, 7- di hydr ot hi eno[ 2, 3- b] py di ne- 5°c r boxam de; (6)
N- (4- Chl er obenzyl ) - 7- et hyl - 2- (4- U W’I\@ oxo- 4, 7-di hydro 25
t hi eno[ 2, 3-b] pyri di ne-5-car boxam de;s ﬂ cl

N- (4- Chl orobenzyl) 7- (2- hydroxyet hyl ) - '2&(3 hydr oxypr opyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne-5-car boxani de; (8)

N- (4- Chl or obenzyl) 7-[2-(di et hyl am no) et hyl ] -2-(3-hydroxypropyl)-4-oxo-4,7
d'élh}éﬂlr ot hlbeno[ 2 &s&ﬁtﬁb\ﬁrdf ﬂﬂ-(ﬂ-%hféro‘ﬁé’r{zpﬂéfkmh &rox @-péo%}n -7-meth 1-4-0}60 -4,7- gi

( Oro egéy‘;:%) o[%qob]pyn%ee@ carboxaml eé?.xampllctf% 548 gkqug%[m 1/% I-pyridine

5-carb

( 4- chi 8r obeﬁ:ﬁycmyetnar(ogaﬁgmm@omtpgy avar L0% PG (156 8) 36 pai. for22 h. The

di hydr ot hi epaibnIniRlR)E fikréEhPugod Daxepdddaid tBSfiltratddd dRéaBHdinRadubUSO0/ 05937
( 11) N (4x{hlghg S)Je?lmg%c;l% {ﬁﬁ%&?&{&@?&k%ﬁr&%&ﬁ}!ﬂy Oy of; di hydro

t hi eno[ 2, 3-b
N (4- Chl or oB Eiﬁrﬁchsznﬁ homeesrepus by Thiyare cpmbinsd and-ecqaeenprated inegingp viella)

pyri di naes5- pae peloansolid(thib m(at’bﬁal contams a small amount of partially reduced product). This
N-(4- Chl or OHﬁ Xl' 13 éj;(v%d Wéﬁ{aﬂ )Qa% 'ny‘g ge?)gk@%@@%'m/b @496 ) af 35

di hydr ot hi enq %9 di ne gtﬁmc{;&{o&%?g @t %J_ygg(dothaﬁlﬁa&‘%ydro

(4-Chl or obeR%
t hi eno[ 2, 3- bc}qurrt:a&d Hevasue aTIig@esa}mngi off- “(hj_tg)zohd is recrystallized from ethanol fo yield

4-{[3-(5-{I 641p@k@mlaeﬂénbslmxa&lc@ﬁamdvﬁxte%oﬁa hyl - 4- oxo- 4, 7-di hydro 10
t hi eno[ 2203 b] pyrl'-'h%"sn@al chﬁ(-ac)tenstxc% epag%ﬂolvoxy} 4. . oxobut anoi ¢ aci d;
Mp 197-198 °C; 'H NMR (300 MHz, DMSO-d,) 8 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 em-'; HRMS (FAB) found 391.0904; Anal. Found: C, 57.42; H, 4.78; N, 7.03; Cl,
8.78; S, 8.13.

EXAMPLE 26. N-(4-Chlorobenzyl)-2-iodo-7-isopropyl-4-oxo-4,7-
dihydrothieno(2,3-b]pyridine-5-carboxamide
30

o O
SN
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

51

35



(16) 3-(5- {[(4 Chl or obenzyl ) am no] car bonyl } - ?- et hyl - 4- oxo0-4, 7-di hydro

t hi eno[ 2, 3-b] pyri di n-2-yl)-2-propynyl 2-(4-norpholinyl)acetate; (17)

3- (5- {[(4 Chl or obenzyl ) am no] car bonyl } - 7- et hyl - 4- oxo- 4, 7- di hydro t hi eno

[ 2, 3- b] pyr WR M5B ) - 2- propynyl 2- ami no- 3- et hyl but anoat 8CTAUEN05BY

3-(5-{[ (4-Chl orobenzyl ) am no] car bonyl } - 7- et hyl - 4- oxo- 4, 7- di hydr o

t hi eno[ 2, 3-b] pyri di n-2-yl)-2-propynyl 3-(4-norpholinyl nmethyl)benzoate; (19)
N-(4-chlor ommx Inkxtifre T0oRdEntrated hvatioP ITBd debWitinFREdidte ks phrt@iofedibetveen H,0

(o o vl AR LR 59 ARGy s iy 0
di hydr ot hi eﬁlv(czmbms wprnalams ge dee ‘&Mﬁ% ﬁff)eziéanmwncentratw in vacuo.

(4- chl ombenhd rpsulting (yélPovhaotid dspurified via bolanmsyahaosthphe (OHIOL,

(et hyl ) gm gggdlﬁﬁﬁgdﬁ ;9671 B BtonérotRedbods vy X HrOLdbvibalafia chnPdnRiiteh B NE- - car

boxam de;

(4-chl or obeYPfW to.yielq ¢ ySlowpalids This matarial s recrysipilized fEamn ethanglthermethangl to) - 7
met hyl - 4- oxyield 0808 gli309)aif ticeitle c@nubd manioffiwieteSelaar boxam de; 25 (23) N

(4-Chl or obenzyl )Ph si&i WabacRribdhs RLPRAbWEY! Met hyl ) - 4- oxo- 4, 7
(a- Gl or obenzy! e EHRE RENFR REREGDMB0E o4y 5773, 74173
di hydr otihi ehét, 243rb§§; MONIVRS7 SMEz PMRE 171225544, 153.6, 140.5, 139.0, 133.9,

SE ﬁ, 4dChIt ﬁ_r omrszij 129 $,0028 8PMIs:5271 % -508) 420 21 myIRA@HNA0Y 5,4 9055 2664, 15830

| ro I e r

N(Z_ rothie 21@3 14ﬁdy|r1’ EI@ Pﬁﬁ%‘??%# ﬁ?? 794 15 MS (ESIH) for miz

di hydr ot hi eff] Qy Al iFainda Cp ahwé Ué 6675360 PCT/ US00105937
(27) N (4- bronnbenzyl) 7- met hyl - 2- (4- nor phol i nyI met hyl ) - 4- oxo-4,7

di hydr ot;hi eno[ 2, B¢ oY i #i Re chﬁﬁgw-@ehydf&@l JolﬁﬂﬂﬁihsoﬁmpyM-oxo-
4- chl b ) 4 4,77
G h§dr3[ b e sl 3aﬁﬁ@%ﬂ%%?ﬁ§ﬁ% e 5 (20) N

(4-Chl orobenayl )-7-(3-fl uorobenzyl) - 2- (4 rmr phol i nyl net hyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxa dae; (30) N
(4- Chl or obenzyl) - 2- ( 4- m)rphol'i' N - (3- phenyl propyl)-4,7
di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car o e; ( 1 N

(4- Chl oroben2yl ) 2- (4- nor phol i nyl met hylLX\: 4- oxo-7-(tetrahydro-2 to
furanyl met hyl ) -4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne-5- car boxam de;

To a suspension of N-(4-chlorobenzyl)-2-iodo-7-isopropyl-4-0xo-4,7-dihydro-
thieno[2,3-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,CL,:CH,OH; 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, DMSO-d,) § 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, DMSO-d,) 5 172.2, 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; C), 8.47; S, 7.73.
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(32) N (4-cChlorobenzyl)-2-(4-norpholinyl methyl)-4-oxo0-7-[2-(1
pyrrolidinyl)ethyl]-4,7-di hydrothieno [2,3-b]pyridine-5-carboxamde; (33) N
(4-Chl orob (4-nor phol i nyl net hyl') - 4- oxo-7- (3- pyri di 1)

4, 7- di hydr ot %‘Mé%ﬁ 3-b] pyri di ne-5-car boxam de; 15 (34) %QX,E&%%@{

(4- Chl orobenzyl ) - 2- (4- nor phol i nyhnet hyl ) - 4- oxo- 7- (4- pyri di nyl met hyl)

4, 7-di hydrot hi eno[ 2, 3- b] pyri di ne-5-car boxam de; or a pharmaceutically
accept abl e sal t EXAMEBIGE 28.28-(4-Thlerabomgyt)+2A(@3-hyfirogyraopyl)i7-isbprepyl-doxo#g- (1) N
(4-Chlor Obqglﬁiﬁi'o)tmz ) ihe3s Q&g(;md 1- propynyl ) - 4- oxo-4, 7-di hydro thieno
[ 2, 3-b] pyridine nogj%oi%grﬁ de; °

(4- Chl or obenzyl)-7-et hyl - 2-(4- hydroxy 1- butynyl)-4-o0xo0-4, 7-di hydro

t hi eno[ 2, 3-b] pyri di ne-5-car boxam de; (3) N

(4- Chl orpbenzyl ) - 7-et hyl - 2- (3uBydr oxy§ opyl ) - 4- oxo- 4, 7-di hydro 25

t hi eno[ 2, 3- b] pyri di ne- 5- car boxaﬁ@ﬁl\l’;@

(4- Chl orobenzyl ) -7-(2- hydr oxyet hyl )'sZ~3- Hy w- 1- propynyl ) -4-o0xo0-4,7
di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxakg de; (5)

N- (4- Chl orobenzyl) - 7-[ 2- (di et hyl ami no) et hyl ] - 2- (3- hydr oxy- 1- propynyl ) - 4

4, 7-di hydr ot hi d d
?zOChI orolbe%z;r/lo)Aslf’ {Hﬁﬁ'ﬁP%ﬁXrﬂM)&gﬁﬁ% xyZlaérn? eXl)%' 5‘%‘1‘5@%‘0}%4’%0
[ 2, 3- b] pyr i dhydeotliennd?, boiparidide 5-c@rByxamide (Example No. 27) (0.225 g) in ethanol (50
N- (4- Chl or ORETE % dro enétedds\aeﬁiro»)swtfmém )2at@§p§1ys}rzqi<yme9mﬁamﬂmﬁa<@fs4 7

glc?'y (ijrsgg 262 %e% t 2 éehge pa?i and?‘he tﬁgaﬁe 15 conc’entra?cd in vacuo. JI'Ee resu?tmg pale

(4- Chl or obeI:’PBy‘fV)Wl‘FUE erygelized fromethy jeatats/hentame tavield @184 ¢ (8D thed- oxo- 4, 7

di hydr ot hi edesired, pdodubtay ah Bff:whritBsalidr boxam de; (9) N

(4- Chl onpbenzyl grﬁ{ rabteHB LD, 28 of¥@s: 4, 7- di hydr ot hi eno[ 2, 3- b] - pyri di ne
2l o

5- car boxam de; @08,1\933,9;)450-40 BaPAL8.66. 34l5743:77.21, 4.59-

(4- Chl or obenzyl
di hydr ot hi eh8§,2 43;235}1py480.d| Ve ’swbﬁmmso ap® 1721, 164.8, 148.6, 140.4,

Eg ?Lf;;’??f@w 1362t (32 V9N QXMDWPWS)& 1200631 03/1,-66:005920,41.9; $4.3) vda1ts)meno

(2 on oP et 45??68@3@"@%%9%%@ 463, 1488, 1349303, 1294, 1916, 1999998, ) ¢

pyrl di n@05- k,(gﬂb &m o MS (FAB) m/z 419 (MH"); HRMS (FAB) found 419.1172; Anal. Found:
C, 60.06; H, 5.52; N, 6.58; Cl, 8.27, §, 7.57.

EXAMPLE 29. 4-{{3-(5-{[(4-chlorobenzyl)amino]carbonyl}-7-ethyl-4-ox0-4,7-
dihydrothieno[2,3-b]pyridin-2-yl)-2-propynyl]oxy}-4-oxobutanoic acid
25

30 To a solution of N-(4-chlorobenzyl)-7-ethyl-2-(3-hydroxy-1-propynyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-S-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, 4.31, 2.62-2.50, 1.44; C NMR (75 MHz, DMSO-d,)  173.7, 172.3,
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(13) N (4-Chl orobenzyl)-2-(3-hydroxy-1-propynyl)-7-isopropyl -4-o0xo0-4,7
di hydr ot hi eno[ 2, 3-b] pyri di ne-5-car boxam de; (14) N

(4- Chl orobenzyl } - 2- ( 3- hydr oxypropyl ) - 7-i sopropyl - 4- oxo- 4, 7-di hydro thi eno
[ 2, 3-b] pyr W HW&3@0carboxami de; t 5 (15) PCT/US00/05937

N- (4-chl orobenzyl ) - 7- met hyl - 2- (4- nor phol i nyl ntt hyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2, 3-b] pyri di ne-5-carboxam de; ( 16) N

(4-chl or ob 4 !
e g?ggé@?g;ﬁ&ggg%@g?;"@;”;‘;;f’;i‘;;;?;i

2
(4-chl orob I5 424
( met hyl ) ami rﬁ@)rﬁéﬂ&yB3iI3%tml 1241,01432,407 cwdi" hMEHEBSI) forvaz 298 NSEDY Andi ne- 5- car
boxani de; (rokfd: dY57.27; H, 4.40; N, 5.64; 01 7.04; S, 6.35.
(4-chl or?benzyl ) 2- (((2-hydr oxy- 2 phenyl et hyl ) (et hyl ) am no) net hyl ) -7
met hyl - 4= oxo- 4, 7-di h\édrothl en &42) 3- blp yri di ne-5- car boxam de; (7 19) N
(4- Chl or obenzy| EXAMPEE|303(5{{#-ehierebanaylamincisarbonyi} Jxethyl-4:ox0-4,

di hydr ot hi egipydéotBieR] 2)Y—lb]ﬁh&hﬁ-ﬁyl):ﬁbhp%ﬁjm-Qﬂmoﬂﬂiol(!@ﬁ)}sceﬁte
(4- Chl or obenzyl ) - 2- J4 mor phol i nyl met hyl ) - 4- oxo- 7- pr opyl -

di hydr ot hi eno[ 2, 3-b] pyri di ne-5- car boxam de; (21 ) N
(4-Chl orobenzyl) 7-isopropyl - 2- (4- mor phol | )-4-o0x0-4,7
di hydr oypi eno [ 2, 3-b] pyri di ne- &- mildd); %2

(4- Fl uor obenzyl ) - 7- met hyl - 2=/ phol |?1y'tret hyl )< 4&oxo- 4,7 30

di hydr ot hi eno[ 2, 3-b] pyri di neJS car boxam de}~ (23)

N-(4- br om)benzyl ) - 7-met hyl - 2- (4- nor phol i nyl i net hyl ) - 4- oxo-4, 7

di hydr ot hi eno[ 2,Td-ashgpetisich oTe-@-chvtddencaly Tdehyl 26 3-hyditk B MHpfop Gryd)-8R6d- US00/ 05937
24) T7-Benzy r g,;}gdé[ )s

<(1I| hi/dr ot hi en I/iglyér% @3851 ne- -305;31 oé%tﬂr?nEag Qggﬂaﬂo”%)fwbdqg‘su?éﬁ(ﬂ (§

(4- Chl ordbeMby P ¢ ds*séwzw)fol&o“(eﬂ WHFP mfhgpmo?%%xo- 4,7

di hydr ot hi ebm{nzicfe?h}lpyﬂ‘hdrea@oﬁaxaélp\bMMada;ox(cZ@erl*dumng for2 hatrt,an

]g 4- Cnl Ior 0 ?ﬁﬂﬁlﬁioﬁal%7 G- oYBerﬁ%l ahﬂYi gE Bf'l%fbx}xoé’:edl(&brzrd@taﬁtaﬁam heredcetion is N
B e
pyrrolidi nyw Hk@/(ijzﬁ L) Thy areanip jayerds @@-W]WBSQM ®l, andragnceatmitete: (28) N
g 47 CI;: ﬁ&g?gmw&u)o ?he(rgsu[fﬁg gaww sauh R ediystallizéd GO iethadolRy Fieldi B4 EREd%) ) | 0
(4- Chl o?obe{’mé;h‘fg ’%%Z’ T} H(%{?h j o %?N%q °-t°i‘£‘f‘i f%‘)é’“‘i D
orphohnc (0 10mL)1i 1s ed and e reaction is stirred at rt for 1 h. The reactxon
mixture is concentrated in vacuo. The resulting residue is dissolved in CH,Cl, (70 mL) and
washed with H,0 (2 x 70 mL) and brine (70 mL), dried with MgSO,, filtered, and
25  concentrated in vacuo. The resulting 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,) 3 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]carbonyl}-7-ethyl-4-o0xo0-4,7-
dihydrothieno[2,3-5]pyridin-2-yl)-2-propyny! 2-amino-3-methylbutanoate hydrochloride
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4, 7-di hydr ot hi eno[ 2, 3-b] pyri di ne- S-carboxam de; or a pharmaceutically
acceptabl e salt thereof. 15 21. The conpound of claim1 which is: (1) N

(4- Chl orob [ 2- (di et hyl ami no) et hyl | - 2- ( 3- hydr oxypr 4- oxo0-4,7
di hydr ot hi eno‘féf&gzb] pyri di ne- 5- car boxam de; (2) N PR 0sbiisss?

(4- Chl or obenzyl ) - 2- ( 3- hydr oxy- 1- propynyl ) - 7- net hyl - 4- oxo- 4, 7- di hydro
t hi eno[ 2, 3- b] pyri di ne-5-car boxam de; 20 (3) N

(4- Chl or obenzyl) - 2- ( 3- hydroxypropyl) 7- h I-4-oxo-4,7-dihydro

t hi eno[ 2, 3-b] pyri di ne- 5- car 06a

(4-chl orobenzyl ) - 7- met hyl - r phol B rret hylY-"a- oxo- 4, 7
di hydr ot hi eno[ 2, 3- b] pyri di n ar boxanmi d's; (5 N

(4- chlorobenzyl) 2-(((2- hydro y-2-(4- hydroxyphenyl)ethyl)(nethyl)25

am no) rrest hyl ) - 7- met hyl - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 3- b] pyri di ne- 5- car boxam de
6

(4" ohi or obenzyl o2 splEion aASRProbR MBI Py PR At ) - 7

met hyl - 4- omhyzﬂrofhxeholtmm-bmyhmnﬂé{cﬁb&ahﬂIMExmpieNa 140190 ghinggtridife J16N

(4- Chl or ObEiHE)VJrQ alee@fEﬁ&l( SS(é Q@bﬁd‘ ﬂﬁt]@ﬁw vaﬁiné’w)ﬂ% . The reaction

di hydr ot hi enc 5-car.boxant de
(4-Chl or obe‘ﬁi‘bT art ‘ﬁ rfmj REepY |"P‘?‘.‘Bf°r¥ﬁ5)°°12?°’8¥@6° 7‘2‘i5?°8?;yTh°4“7d“° is
di hydr otthi ehispRedBinlgJHEL l(8ﬁ mB), Baghad ok Hp0 (|9, migrand britva(dorend 9 dried with y

ggﬁggt ﬁgl ﬁl Maso,, Eﬁ‘&écﬁ&fnd condentrattAnAaéud3 GhE resulfiigl Vel d Wl e R3rystdBlized NE
u

(4-chl orob fﬁ%ﬂa“?l 94%2 % QFZO ° 'H%P IOF?ette‘Ilu ?r?poﬁn%xg“s m‘/‘&“%"d? 3t hi eno[ 2,
3-b] pyri d IR G 1. clfloproagste paid (6 mLXaRMARnor Sof
23. A conpaodndtheabactiod iﬁldin@edl dt 0 °ClRra I"O'Ich Ractnl¥hixtulR3d conderitated irBvacuo.

h t I
No2: Red i 'ﬁﬁf@’*z BESBRYER st ip CHEER E0 I by wisaniipfighelh: ) P
whi ch may DRRAEER+EAMLY @p m&nawtwas@mﬂwdéass%%we ihyACKe. 6,
Cz_, al kyl vitheatsuitimg whéte palidtis mtrystaltized frosedthanal te giebiil1 281 (Sthrpofithe fsaebst i t ut ed

by R') or Gy &ysCJ mlekaf&stmmef‘shhme%mr)ﬁb%)'lydxwaﬁéa H{xﬂ&ﬁﬂxoﬁé‘ﬁcmt' onal l'y

substituted each n ent H hal o,
oy (6 mBl eeﬁmtw&émmuﬂe?he e lingagiidue syecryaglit g
CH( OrRz~Rg' ac@mmweld&mmwﬁ)zofthﬁmnpou@daW@)spm or C aI kyl wh| ch
may be part| al | yhyicahtnatRtegstica ad apmllowtal | y substituted by 15 Rza; each Rzs
and R~-6 is independaeni),y H}ﬁ(«gnlﬁ q'a]!ﬁﬁy nal I'y
substitut ed 3/ @i ij‘(F;ere?zC (00 i on 6@}%?;5)05@%0?33 é;éQ Zégéyl’ge i s cyano,
hal o, CF" af-§1.5-28et-$5, 40320, 222d| 9L @$WV+DN@%@)5@@3 OR3z, 20
SRz9, SR') RR.05164\R256R3,005EH38R™z IRy 131.0026:6,2205, BREOIBRZ 9)23, 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-propyny! 3-(4-morpholinyimethyl)benzoate

. O_d"'wn
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R29 is Hor C ..,alkyl; R is C _~alkyl) NRz'R-, aryl or het; R' is

CZ_ aIkyI substltuted by OH Rz is (P=O(ORz~ z) '
CO(CHz) CON(CH, )-(CHz)"S03 M+, an am no acid, 25 C(=0Oaryl, or

C(-0)C, ., aM8A/534fi onal | y substituted by NRzsRzs, aryl, H@I/USQDdJﬁQ?@xy, or
O(CHz)"COzR29 R' is hydroxy or NR25Rz6; 88 WD 00J53610 - PCTNSOOJ05937
R4 is C _,alkyl optionally substituted R'; Rs is C, _,alkyl, aryl or het;

R6 is COzZH or @%%m@l dfM@-cﬁﬁfdbc&yw étﬁsdar(emgl&ew V-Elgopyr;’yl) Boxo4470r 5; each

mis indepe y%p o % I\/{mx 1de m?clgo 4)c gf" e cation
(e.g. sodiu lf”’s %m%p el?fgﬁ I'n )

optional ly IE@U@@ meﬂt)’é?ai% (953614&1%“‘?%}'@1@%@@?1?%?&@ losde0. 71mL2 TLIP 4, or
5) i ndependesttibyis Stireacit fdorf 18AMThE fa@iod WiixtaRiSiohtdntate@in Vacld ,Theyano

fl h )
t r ' uorsﬁ”% tlnF résfduF ks%%é?%éd%?%@n@@fsﬁ%laﬁ@&ﬁ%ihcgp gi%s 6’169%1 fc)ﬁts i pWIetn(r)]xy
one or nor éa:sewﬁm%ém@ GHhGh son &MLy Thesomb ommaymare ddedvidonsi st i ng
of cyano, avig$Q,, fiterenpidrondetratedin GacucRBhe reSikiig, yeHovd oibE purifievigtolurheny |  or

phenoxy is QR % t r nts
[ ndependent I 2/ S@jﬁj h (éﬂléﬁ’ d:ﬁ'éﬁ%h@g pe: Qﬁg{r{;@ reﬁmﬂ Mﬁﬁ ot hl uor omret hoxy,
car boxy, 128 t?ﬁ‘dd a-}pﬂﬁﬁr( fekRfithe °t3f° MW conpri si ng

a cpnpoimd sofld a’ﬁys mﬂrendﬁo 400z) issuspendsd AIBDMIFA6 mipead K&@@AOBOQE) andaccept abl e
exci pi ent. rﬂ&phaﬁnéﬂ!@ﬁt@ﬁdd%ﬁlﬁ m@c@an lg h@teﬂﬁo do @mﬁ%u&&f fob28. THe NMedi cal

treat nent. nent is the

act1 o%ﬁ?g t rﬂ ? nccnat'a dm C encsug I H@t
treat ment OF°prevents on 3 "her 5 | ?ﬁ 5%t fCSUTIPE T orrpound of
claim 26 V\/ri@ﬂéioﬂeq:b?équ@ﬂﬁ@@ﬂm@lm@ ﬁﬁéélt (BBWH)SBWK&@LE;IS@MOMO begkp 25 type
1, 2, 6) 7,th@ém@siovebt fortdsl The ubais 1ayer i Sxtradtdd ®ith CH, O EHASOMLY. Uthe OF

EPSt ei Nyl grsgaa@%%@gmﬁgr ot 8b, b aPcalak st Bt el 25RES V1 2
By

i nfection erp ‘P?S glp VITUS t
varicel | a ZGS¥tmge paleyeldgw Q’P’é‘\ﬁﬂ}aﬂ%lw B4 059A 26723%) ‘\fﬂFd‘éle hurran
her pes vi rmoﬁt\d@sahdnﬁdlohaomas viruses 8. 30 29. The conpound of claim 26

wherein the her}pgys\(daraia,ab@,f@g“rgggfbgomrmn cytonegal ovirus. 30. The use of
a conpound of a 2 p for 35
treating or predBhidirgt Chéﬁﬁ@uﬁom uRoRh R Eadter AR b, U
00/ 53610 - b@rﬂ@@d@%%@%ﬁ 28,14.55Tha321,5523.84, 2836c b b GMW%WZOTAMS@M):I ainms 1
to 23I tosgr&pnraews md«wawntmﬁorwswbmwumg9a31/4rlabzplfs!9®m:fr&2%$§ ISn a
manma I r 0 r ~~H ~
ol 32 R A RE MY 19 B &?995".@4 LOr Tk b 2 . or
conpri si ng: 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; S, 5.32.

25
EXAMPLE 33. Methyl 5-{[(4-chlorobenzyl)amino]carbonyl}-4-

hydroxythieno[2,3-b]pyridine-2-carboxylate
OH D
CH30 ?r-(/ﬁ}\”
o s 'N’ H/@Cl

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 HC1 (25
35 mlL) are added. 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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reacting an amne of fornula L-1: COztBu S ~z L-1 1 o with an

al koxynet hyl enenmal onate of fornula R OCH=CH(COZW z wherein R is C, alkyl
and each Wis independently selected fromC,-,allryl, to provide a conpound
of fornul aWa®S3@ytBu S N H co2w Ir-2 CO2W 90 WD 00/ BSEUSKEORINSO0/ 05937
allrylating the conpound of formula L-2 to provide a correspondi ng conpound
of fornmula L-3: COztBu Sf N R~ CQ2WL-3 COzWwherein Ris C, ., al kyl;

reacting thﬁd&& Bdilct)i[s ioQidaak ayélro?w $6lid.NT1as fhate®d] re B0 éawdnbaiel niumsalt to
provide a cg condlgo cf §§ve T?iﬁ{ﬁaélolx_) 1S sti (g&)%t 7’(_)“CaFor llyhDI C acuon 1sS %og}eﬁ

cyclizing tRE" provi

formula L- 5eﬂ@n¢waterd@2mlésawwlﬂ@ (&MW? @ﬂdyct Tf&fﬁsﬁléméﬁaégeiﬁldfsorrml aL-5
to provi de filtefedokfaxy pirified ®i dolain tlarbinntb graphyGCHCIN OH;,ELARRLGD, 99/1;- 6 R and 91

S 98/2). Fractions homogeneous by TLC are combined and concentrated in vacuo to yield a
pale yellow solid which is recrystallized from methanol to yield 1,337 g (60%) of the title
compound as a pale yellow, crystalline solid.

Physical characteristics are as follows:;
Mp 238-240 °C; 'H NMR (300 MHz, DMSO-d,) § 13.45, 10.30, 8.80, 7.96, 7.41-
10 7.33,4.55,3.87; C NMR (75 MHz, DMSO-d,) § 173.3, 164.1, 161.7, 151.4, 143.5, 138.5,
131.4,130.6, 129.1, 128.3, 127.9, 126.4, 114.0, 52.7, 41.4; IR (drift) 2944, 2350 (w), 1729,
1645, 1595, 1549, 1543, 1485, 1478, 1433, 1284, 1238, 1175, 800, 751 cm™; MS (ESI-) for
m/z 375 (M-H)". Anal. Found (corrected for 3.64% H,0): C, 54.03; H, 3.38; N, 7.39; C|,
9.41; S, 8.52.
15
EXAMPLE 34, N-(4-Chlorobenzyl)-4-hydroxy-2-(hydroxymethyl)thieno[2,3-

b)pyridine-5-carboxamide.
OH O
HO
s cl

20 N

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,0
(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,) & 13.34, 10.57, 8.66, 7.41-7.33,
7.22,5.69, 4.68, 4.54; "C NMR (75 MHz, DMSO-d,) § 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
(ESL-) for m/z 347 (M-HY. Anal. Found: C, 54.86; H, 3.89; N, 7.86; Cl, 10.00; S, 9.01.
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WO 00J53610 PCTNS00/ 05937 reacting the carboxylic acid formula L-6 with a
benzyl am ne of the forrmula: HZN X wherein X is Cl, Br, CN) NOz, or F, to
provi de the conpound of fornula L-7. s 33. The nethod of claim 32 wherein W
is ethyl, RVPEURSIhy|-, and X is O. 34. A conpound of forRaIVEs00/05837 CO2t Bu S
l N R (~_ CO2WL-3 COZWwherein Ris Hor C,.,allryl) and each Wis

I ndependently selected fromC,.~allryl. io 35. A conpound of forrmula L-4:

t Hu CO2W COZW L~EXARMEIE135R N-64-ChloroBénzyly-b-(hyairskymabil) Wodhyladgpardent | y

sel ected fr(amy%o@n !’3:15]?%@‘%'%%@%3\%%0]: formula L-5: 15 ON/~ ~ COZWS N

R L-5 wherein S Hor C .~alkyl. 92 WO 00! 53b10 -

PCTI US00105937 37. The conpound of cleai9n 34) 35, or 36 wherein R is nethyl
and Wis ethyl. 38. The conpour@; N’\@ﬁa
(3-tert-hutoxycarbonyl -thien-2-yl | Bni t hyl enemal oni ¢ aci d di et hyl

ester; (2) N (3-tert-butoxycarbonyl - Zupor phol i nonet hyl -t hi en-2

yl ) met hyl am nonet hyl enenal oni ¢ acid diethyl ester; (3) ethyl

7-met hyl - 2- (4- nor phol i nonet hyl ) - 4- oxo- 4, 7- di hydr ot hi eno[ 2, 310

?] pYE Ihd: ng' 5;1(36“ ’b@%lﬂllé’do@x;of Q'ﬁl(mlcsl@)robenzyl)-i-h drox%-2- ydroxymeth lﬂ1i§no[2,3-

- et hyl - g} Iy _E_omorre % - 0XO0x eglLI Ao

b] pyri di ne- ]péﬂ%g mngaggﬁﬁe % §é) %“? %&% ?')ér "b]b g% )% 3% 0und of

for mul a 10: potassium carbonate (0.567 g) followed by iodomethane (0.20 mL). The reaction is stirred
at rt for 1 h. The reaction mixture is partitioned between water (50 mL) and CH,Cl, (100
mL). The aqueous layer is extracted with CH,Cl, (100 mL). The organic layer is removed
in vacuo and insoluble material in the aqueous layer is filtered off. The resulting solid is
recrystallized from ethanol to yield 0.825 g (83%) of the title compound as a white,

15 crystalline solid.

Physical characteristics are as follows:
Mp 222-225 °C; 'H NMR (300 MHz, DMSO-d,) 8 10.59, 8.70, 7.41-7.33, 7.30,
5.79, 4.72, 4.55, 3.96; *C NMR (75 MHz, DMSO-d,) § 172.0, 164.4, 150.1, 145.2, 141.9,
138.6, 131.4, 130.7, 129.1, 128.3, 118.4, 114.3, 58.4, 42.9, 41 .4; IR (drift) 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-5-carboxamide.

25 (o]
o0
- .
28 H/\@
S N ct
30 To a solution of N-(4-chlorobenzyl)-2-(hydroxymethyl)-7-methyl-4-ox0-4,7-

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.

58



ISRMO0OO0ORI~~~H~NHRR21wherein RR-R have the val ues descri bed
in‘claiml1, conprising reacting a corresponding 20 carboxylic acid of
formula (11): Ra O3/~ ~ CO2H i Rz with a benzylam ne of the fornula: HzN
X wherein YQW/Sg610 y CON, NO2, or F, to provide the conBSUHNE0MEY or mul a
(1). 93 . AFe. A9 . Af . A99. A9. A& . AL. A5L. A5
.Ar.Ar.AL.A&s.A&r.A‘9.AsHL.A&sr.AL.A9r.AL.A_. A9 . A& .ALL.AL[r.AL.A9. A9 .A A

. A9. Ar. A5" . A@ ABhysfval dharacté¥istics irdasfollows:

(P00 LAY, P Byfaabondit (e o udBla Py AR S T
ARLT ALK A58 S8R 215 AC NV G5 MHRSD IS 178 OFUS 0, £906, 194.5, 1381, 1375,
PP(Pi. #. ><<323| 1% V8.2 1207| 1PXOQIIS 87665 327,575 4 pAor TR RBIPG 2813, BREX X 7X > 22

2727777| 2X 1§34 >1'§§‘7'=’ 33&"?51??4@?%38 1386, 3???%65’%?? %B@ "195”733 ~M%"(E z> >| x~p?

7777x707777 20 25| ~<i<~~==577<??| | >X

ALl x o <xfeweézx4z% (a8, é&al;]o CoBEB B b B 0T B Aes. e
2] xxpp 22-27] | < ”kam?rsmbwl GO IXoRey Dl P 1 RSl g?&%"”:”:”:”:";”b"’p

~~p?°2<| ?2p? 7 7777777 < ? ~22?722827~22] | >>> ~>>777
l?’?’?g’?r (" | ﬁf \ i%ydrothlcno[Z dine- 5| carboxa.tmde8 hydroc. oln | =>>222777%"

stwoYzud§ d_ZU] ca] ca] cal ca] ca -s>a] cT U]ccTa] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] caj] ca] ca] ca] ca] ca] ca] ca] cg_ C z
"&) .037?} xsngb] Xj d_ZU] c] ca] ca] C cﬂ] c aU] ca] cal] ca] cal] ca] cal] ca] ca
] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] cafcaf ca] ca] cafca] ca
#Q<@} KP\ k~xsni d_YSj dU] cal] ca] ca] ca] caj cake@al] ca] cal] ca] cal] ca] caU] ca] cal] c
a] caU] cal] ca] caU] ca] caU] ca] cal] ca] ca] ca] caj ca] calcalca kin
##0###$°$$nmmue 3 mmi] m il ealse) aplapl cal cal cal cal o
al ol oo g A B AL e L) A LG LA gl oo ol ca

.1 ~1100 1m1thm9967\ﬂ63!ﬂ@m88®eon&nwed:{mqbﬁo [TV Fesultiog off-odhith ediddsa] ca] ca] ca] ca

]Ca] caj ca] cR ahﬁi’e]d%}xmhﬁﬁkﬂ/&%{bpta]yﬁﬁi L445cA00%) 68héalcahpaldal ea] ca] ca] cal
~==->>67 FeFFGAHHI al | | JGAKKKLLLL{Vvql gb] W] U] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] calcal caJca] ca] ca].ca] cal caU] ca] ca] ca] ca] ca] ca] cal caV]ca] ca]caJca]c
a] cal LLE%NNNNN@W?R REREORSSTBTZTT~yt 0j e ZU] ] caU] ca] ca] ca] ca] ca
] ca] cal] ca] ca] cadp m]-m]°cc’(]1&ﬁ]'ﬁMIE&W@,M@-@QBQ&]@&]M} &aﬂ Gal]s,ca] calca]c

al ca] ca] ca 43, d? 83833753 02;°C]

b[ b kf a\

e e S e T A ey e o

i
I

&Lﬂ gga gg] c&])&d%n%grwryb@nef)%)%)/ og9§o>o KoRoUoGp(Ang$po{ upke”XQz

UV] cal] ca] ca] caU] caU] ca] calU] ca] caU] ca] cal] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca
U cal cal cal caUlxhmetiza) o xmmmmm&qumqm&mm?mﬁ#ﬁ&]s( sasss]JsN]sP
Si st sysss caU] cal] ca] cal] ca] caU] ca] ca] c
a] calﬂycalﬂyc%%m CM@% %a@%’%&]&%alﬂ cal] casssssssssssssss+t . t0
t3t5t;

t Kt M WYt [t tbtetntotut{upje YQS:Q a] cal] ca] caU] ca] cal] ca] cal] ca]
ca] cal] ca] cal] ca] cal] cal] cal] ca] Ca calU] @ ca] cal] cal] ca] cal] ca] caut xt vv
VVV) V+V7V;

vAv)O/‘ vkvt VW } VVVVV~VWWWWWWWWWW UP] e_ﬁiU] UU] ca] caU] ca] caU] ca] caU] ca] cal] ca]
ca] cal] ca] cal] cal] ca] ca] cal] cal] cal] caU] ca] cal ca] cal] ca] cal] calU] ca] ca] ca]c

aVWWWV}/WV\éWWWXZX LTO a solution of N~(4- chlorobe 2 (hydro 7 methyl 4-oxo 4,7-  cau cal
y-yly5y>y dn a] cal] ca

caU] cal caU] % ﬁ%ﬁi}ﬁ%ﬁ%ﬁj Sj'cc?‘é cay cﬁj E a Ea ca a] cal]ca]c
ayfz{{{] || mL are added D mg), 2,4,6-collidine (0.2 , and methanesulfonyl chloride

[ 111" ] & 5] ?(0N 63hDY. Vi keaktidn| thiktuldiy stirted@kdoain\éhdkaat fa2apdnd #enal] cal] ca] cal] c
a] cal] ca] ca] caU] caU] ca] caU] ca] cal] cal] cg] cal] ca] cal] ca] ca] caU] cal] ca] ca] ca]

cal ca~~~~~~~~~~~ W bdf hj pwy{ zuoi d*"YSzUUU| ca] cal] ca] cal] cal] ca] cal] cal] ca] caU
] ca] cal] ca] caU] ca] caU] cal] ca] ca] caU] cal] ca] cal] ca] caU] ca] cal] ca] ca] cal] ca>#
: ?EA S" b~zt oj d_YTUU] caU] ca] caU] ca] ca] cal] ca] ca] caU] ca] cal] caU] ca] ca] ca] ca]

ca] ca] cal] ca] ca] ca] ca] caU] caV] ca] ca] caV] ca] ca] cal] ca

% 28T"' DTat &Zgl LM_zupkf a\ WUU] c] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] caV] ca] ca] caV
] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] calU] ca] cal] ca] ca] caU]ca U'. 6;

?CGVZi mr zupke™ ZUUU] ] cal] ca] caU] ca] ca] ca] ca] caU] ca] cal] ca] cal] ca] ca] caU] ca] ¢
a] cal] ca] calU] ca] caU] ca] ca] cal] ca] ca] ca] ca]ca] ca]ca ' |

{vpke ZTUUW] caV] ca] cal] ca] cal] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] caV]



K M\
\ Qvytoj e’ [ Ui dU] U] ca] ca] ca] ca] ca] ca] cal] ca] cal] cal] ca] cal] ca] cal] ca] ca] ca] ca
U] ca] cal] ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] ca
e#' * GBHTc6IWR 0M13610ZTi-dUU] ca] ca] ca] calU] caU] ca] ca] ca] ca] cajpcajusedssexrt] cal] ca] c
aU] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] cal] ca] cal] cal] ca] ca

gyK"' y$$$$$$$$Qe o &Z&F &u&#' L' ((;

) 1) X)e)N))) mychfinfholitd @ SYMIS ?Jaqa&ncadheﬂ]ﬁale%&ﬁ@& 9%1 &glﬁﬁ&ﬂﬁ?ﬂ&?d] ca] caV] ¢
a] cal] ca] ca%]pcul]ga @H%#&@]’»% M@Q] caU ca] ca] cav

+h++,
] cZa] cal ca\/] cajystaliesdl] foat §thav] toa]dxb&l}l?g](é@%] Qfal]ﬁa]eccex]ipa]ndai aedff-ehitcal caV] cal ¢
a] ca] ca] ca] gggp2t 2w2y222255u6{ 677777
8K8®R8T828a88E<>+>e>>>>> Vi \/ du ca] cal] ca] ca] cal] ca] ca] ca] ca
cal] ca] caU] ca] ¢ X%\ia& %\éfq%?gﬁ}e ]°&‘ s a\/]U(\:/Ja]U]ca] I:a] I:au] ca]U] caU]U] c!at] CLU] I:a] (l:J]a
>>>2?22?7@ Mp 215-218 °C (dec); ‘HNMR(BOOMHZ DMSO0-d,) 6 10.60, 8.70, 7.41-7.32,

AB) ChCkCnCr £95 30 XXAL.05,PE3Q.4% ol B >BodU nd ) s;mihsatlliwshcal cal caj ca
| cal cau] cal] g5 54,93, 56191;%643%%%671 ?f‘H %@bcalsceés%%mlrﬁ%ﬂfsamal caj cal

i?} | 21 61 : | EMEHARY 1 AL NAANS tHOF 56 ISPEA3EALERIRRY 1RA0a 19T 80 BArceal] ca] cal] ¢
al] ca] cab/] cHRMS| (FAB) m#]| 44808 E] (CaHLEIN:0]S; ahijsaAfdal Hoard: Caf6.00;¢po3jfi,cal] ca] cal]
cay ca] call 84.¢4 7.79; s, 14.21.
oRRTTT5 UaUhUnJoUs UX Uz UV XpX| X~XXYYYDZKZNZTZVZ\ Z] _{uoj d*YTi dU] ca] caU] cal]
ca] cal] cal] ca] cal] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca]ca]ca]c
ay] ca] cal] ca] caBXAMPRECUNe#]@ddrateehzyd)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethyl)-

| "L R ™ e(rBktiamsnoYmethy] ’> g4
cajcalc gJ] gg%élg]l )gg]ﬁlgg]l&tcla]l c-g]ﬁ;gg?g‘g] ca]1 g.g?‘ggah%] caﬁ??ﬁ?c’g{lﬁ]ﬁicg] @&qgg]hggﬂ gg] gglu
] cay ca] ca] ca] cal] ca 0j Y] kk4l I I
g/ gvgqaqqqaqgr Rr s] uu/ w>w{ W v &P alcdlc ca] ca] ca] cal] ca] caU]ca] c
aU] ca] ca] calU] ca] ca] ca] ca] ca] ca] caLFca] ca ca] caj ca] ca] cal] ca] ca]ca
{ wwwwwwwx XX X{ A{ {| | -}\} e} g} k} n} g} 7$3?zupke__ *Yi dul]cl Yy caU] caU] ca] ca] ca] caV] ca -
| ol cal cal cal cal £ £aed) S aiboohan) S Bhiahabind sabonh sal gl cal cal cal cal
”} h- 024 ACM &ihgdrfthienpd(2.a{b¥iiding 5 ecaibibxandida(0Sa) gpfrdne Bxamaplg NaU]SdeNﬁ](w] caJca]ca .
;JJUS?LC?U:S%@ Lealcabrede 24,6315k @k et At anhsRiras Caﬂr::dg cal call c
a] caU] ca] ca a]q%‘ 5’16'%]08 ed%%iEJg? atlaf rh éen]peralfsl]re f%lr‘q (il JnﬁahUL hnLrJl]e
Bzei -/ 8uy$> x3§ eradigdg The @mm}numtcmamm@mw adjicthel roafedal] ca] ca) ¢
ay] ca] ca] camjewdierdbCaLy ai&aééhmk effvingtabeltil Srdrérds. CAdRdnal material
>CR_y" (4( f], lw %u oLfllt a aﬂhfa] %MOF&LfeﬁMafe 8 n%&BEgJu%L&ba}l ca] ca] cal] ca

L\C?g]y}?oa/] 33. s EH 4 E‘é@]%z? A& %8@]4 Yeeld 8818 ca] ca] ca] ca
U] ca] ca] cal &@l’@oﬁt]leaﬂﬂ m]pomlqasalxi]lma];oiﬂ] cal] ca] ca] ca] caU] ca] ca

r MBUY] © c} xr mhb] Wy sxgaishlqag.gcgeg.]];%]ag%ﬁﬁ],ga] cal] ca] cal] ca] cal caU] ca] ca] ca] ca]

e 20100 T ca] cATRIF R R ot i BUSELT RAGBL Y, €8l PRl BT Ly cal) oo
Ul cal] c&@p caf 42\ ¥a3-apsatct] ¢85,3:92 183, 845-2.47, 2.30;, °C NMR (DMSO dg) 5 171.8,
AW Mzl 1./ 6643) Ive4.vyals6. alMs@qj9]mm$41£9wbcajlgeWJ mloceédlmiﬁ@hwhﬂ ca] ca] caj

ca] ca] ca] ca a
]r<]e6FL' Hi?]l?%%%sggd{!?kg cal lé% ] Ugfg%' \6438]32 ég Clga &%‘] ¢taUl ca]calc
aU] ca] cayl c {3651] 1847.d26.d33% & 3éa 0d4,%8% a@l] 4B é%?lt':hm']z 512

, U cui OxRXd@uxsyihimalFetndSOded. of; eiathzalBaslfcabsa 6.2f.ca] ca] cal] caV] ca] cal] ca
] ca] ca] gaU] ca] ca] ca] cal] ca] cal] ca] cal] cal] cal] ca] caU] ca] ca] ca: 4
8hly, [ zupkf a[ Vi dU] ] caU] ca] ca] ca] ca] ca] caU] ca] caU] ca] cal] ca] ca] caV] ca] ca] caU
] caU] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca ; AFO
Y&, 7GSn, . 2zupkf a[ Vi dU] ] caU] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca
UV] ca] ca] ca] cal] cal] caU] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] cal] ca] ca] ca 25;
=?Al 4: FHXMM ~Q}
6w~C~yt ni c] XSi d] ca] cal] cal] ca] cal] ca] ca6fca] ca] cal cal] ca] cal] ca] cal] cal] ca] c
a) ca] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca] ca] cal] ca
ACElI PRAS9OVYezt of e ZUi d] ] cal] ca] ca] ca] ca] cal] cal] ca] ca] ca] cal] cal] cal] ca] ca
] ca\/] ca] ca] ca] ca] ca] ca] cal] caU] cal caUlca] ca]ca]ca]ca]ca ,ju|lgw

" QYD YR&O&U&EEEE{ vpkf ~ ZUi d] ] cal] cal] ca] ca] caV] ca] ca] ca] cal ca] cal] ca]

cal] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] calU] cal] ca] ca] cal] ca] ca
& ") **re++++++++, , ----. .. ?2.////.01030}xsnhc”XSi d] caU] ca] ca] caU] ca] ca] ca] ca
U] ca] cal] ca] caD\] ca] ca] ca] caU] ca] ca] cal] caU] ca] cal] ca] ca] ca] caV] ca] ca] ca] ca
]ca] ca

PN INNLN N NI AT NAY AL A A A1 /AT RP/SYVAA S N NSNS A"l \NIZMNMC" I~ " N rai«r 17T 1 N




109 () -, 109&' () - &3?wXMVB7 10 10 10 f510%& ()-S'L-10%c& ()-!L-10%& ()-!

L- 109%KK&' ()-! L-109%°P& () -z[ 9MB7

: 1800/035% () “%)&lngs/g% ()- (I 1090D& () - (!10%D& () - (! 10%D& () - %%%%/0(5357#2(32[ <MB7
iO‘VGS& ()- (s'f&lO%& ()-'"h 10%0DD&' ()-(!'d10%D& ()-(!'w 10%D& () - (Q\?47

10D7 109D&' () -!h0S109&' ()-f!0S10%&' ()-f 109D& ()-( 109&' ()-(°

109&' () - (*+, rt ZZEXAMPLE 40. N-(4-Chlorobenzyl)-2-(((2-hydroxy-2-phenylethyl)(methyl)-

109M 10%& (hﬁ@@ﬁﬂe&@i}{& fadth{il4-4:3M, i@i?(%ét}xre%[b’blb@%d(&s%ﬁwa@dé) - 10D

10Dr st } cK;
109M 10[ L! ! 9M 109%& () - 09M 10 -09M 109%&' ()-O[ L! qY?;

109M 10%&' () - O[ L! 9M 10%& () @ l Jo[ t! %&' ()-09M 10%&' ()- 0! " &t uvx
A2: 109Ms 10%& () - 09M 109%& () - o[ L3 9|v| o% ()-09M 10%& ()-O[L! 9M 10%& ()-0
}AF; 10[L! 9M 10%& () - 09M 10%& () - O[ L! 9M°L0%&’ () - 09M 10%& () - O[ L! hij u] C;
109M 10%&' () - O[ L! &M 10%&' A(]) 0) 9M 10%& () -O[ L! &M 10%&' () - 0) 9M 109%&' () - 0} ~?
;. 109M 10%&' () - Clma spiysign of ﬁ-ﬁhl@megewkkﬂil)ydwmitby}fwﬂ Hosepoog ()-0
$-.}7F; 10[ tih W@,G)b@Qan%&b@mﬂauowvbgpﬁfch(Bk NNH:O%&nD)\AIGHZ' 2dezbC,

109M 109 0X"?2;
109M 109%&'’ EZ; Eﬁﬂ“?‘%ﬂ% g r@kﬁgé gl’ g%*n%?ﬁdbﬁﬁug%ﬂ}gg (2)458XY}’\
F: 10[ LI'&M @maawweof S RYTOORY IR EANE tAm9-v] zbC

109M 109& (Im@mmﬂmmﬂmb@)zyoﬂmmn(q/&s @) is@fded 2T iR (s)snﬂgcgawam/& () - OX~?:
i 7 AT e S A
98" 109 & () %t?/&‘ %‘88&9 a{%%ﬁ%ﬁ‘?&%{"a tt%v%% " 109%R!
M&' () -" CLOYRARENBLE3Y5) om%m ¢egnpoynd' asglpylf(ymw

9?%0%8/\/!\(& ()-x\ m&%@hﬁ&ﬁﬁfMMfdl%wSIO%JR' N& () "Cl10%VR M&' () - " 10%VR! M&
#kS71000R Me () - BHAR ﬁ&’f SO BIQR- B2 i/’g A-T60R Ve () - 4+ A
78<As\/\7/10%\/|9%l7 7@)4551@%4% -§g/ 6?25@1 FOMBQugiD W&-§, 164 @Ellé%ﬂ I\/& ()-
BHQRSTUx\ DC145/RIME! 169.6; TEAVRIIE110.4, 1@10%28&1\&7(7) usm%m l\me) HAQ] ~_cf gkkS

7109%VR!I M& ( Yo %@@@M& 422 W%ﬁgﬂ 652@359% 0, 13659 1@6()' kpgx~swW

7TI0MR M ( (3~ " x\ DC10%

VRUME () é%are?ﬁpl% ko o)t MATSIS, ( aod DR

kS7100A/R! NEFynd: CIENGRHMEAT; N, 8 20901 S( §37.CLOYMR! NE: () -* 109MR! V.

| 9348| Lo 1 ()-"10%R! M () - onretages ()-"10%R! M () - R CL09R M ()-

|}=yX7 L*Y  EXAMPLE 41. N-(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)-
thieno(2,3-b]pyridine-5-carboxamide.

0

—3 OH O

«-N\—WN/\G\
SN H c

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-
S-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
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N-(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)thieno[2,3-b]pyridine-5-
20  carboxamide (418 mg) from Example No. 41 and potassium carbonate (152 mg) are
suspended in DMF (10 mL) and to the mixture is added iodoethane (88 uL). The reaction
mixture is allowed to stir at room temperature for 24 h. The resulting suspension is poured
into water (25 mL), filtered, and washed with water (5§ mL) followed by diethyl ether (5
mL). The resulting crude solid is purified by recrystallization from ethanol to afford 325
25 mg (73%) of the title compound as a white solid.
Physical characteristics are as follows:
Mp 194-196 °C; 'H NMR (300 MHz, DMSO-d,) 8 10.59, 8.73, 7.41-7.32, 4.54,
4.32,3.75, 3.59, 2.46, 1.44; "C NMR (75 MHz, DMSO-d,) 5 171.9, 164.3, 149.3, 143.9,
138.6, 138.0, 131.4, 131.1, 129.1, 128.4, 120.6, 114.7, 66.2, 56.6, 53.0, 51.5, 41.4, 14.0; IR
30  (drift) 2813, 1653, 1597, 1563, 1543, 1507, 1455, 1349, 1328, 1302, 1226, 1116, 867, 803,
795 cm’'; MS (ESI+) m/z 446 (100, (M+H)"), 447 (30), 448 (40); HRMS (FAB) m/z
446.1304 (C,H,,CIN,0,S+H). Anal. Found (C,,H,,CIN,0,S): C, 59.16; H, 5.45; N, 9.40;
Cl,7.99; S, 7.21.
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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

10  suspended in DMF (10 mL) and to the mixture is added 1-iodopropane (107 pL). The
reaction mixture is allowed to stir at room temperature for 4 h. Additional 1-iodopropane
(107 uL) is added and the mixture is heated to 60 °C for 2 h. The mixture is allowed to
cool to room temperature and stand for 18 h. The resulting suspension is poured into water
(25 mL), filtered, and washed with water (5 mL) followed by diethyl ether (5 mL). The

15 resulting crude solid is purified by recrystallization from ethanol to afford 335 mg (73%) of
the title compound as a white solid.

Physical characteristics are as follows:
Mp 174-176 °C; '"H NMR (300 MHz, DMSO-d,) § 10.58, 8.71, 7.42-7.33, 4.54,
4,26, 3.74, 3.59, 2.45, 1.86, 0.90; "C NMR (75 MHz, DMSO-d,) § 171.9, 164.3, 149.6,

20 144.4,138.6,137.9,131.4,131.1,129.1, 128.3, 120.6, 114 4, 66.1, 57.6, 56.6, 52.9, 41 4,
21.6, 10.6; IR (drift) 2968, 1652, 1593, 1540, 1505, 1458, 1351, 1343, 1327, 1300, 1226,
1111, 1014, 865, 808 cm™; MS (ESI+) m/z 460 (100, (M+H)"), 461 (28), 462 (40); HRMS
(FAB) m/z 460.1461 (C,,H,,CIN,O,S+H). Anal. Found (C,,H,,CIN,0,S): C, 60.03; H,
5.76; N, 9.11; Cl, 7.75; S, 6.95.

25

EXAMPLE 44. N-(4-Chlorobenzyl)-7-isopropyl-2-(4-morpholinylmethyl)-4-oxo-
4,7-dihydrothieno[2,3-p]pyridine-5-carboxamide.

C"} 0o o
30 S

N Cl

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
35  suspended in DMF (10 mL) and to the mixture is added 2-bromopropane (103 pL). The
reaction mixture is stirred at room temperature for 4 h, Additional 2-bromopropane (103
pL) is added and the mixture is heated to 60 °C for 20 h. The reaction mixture is allowed
to cool to room temperature, is poured into water (25 mL), and then extracted with EtOAc
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10 460.1463 (C,3H,CIN;O,S+H). Anal. Found (C,,H,,CIN,0,S): C, 59.92; H, 5.71; N, 9.08;
Cl,7.74; S, 7.01.

PREPARATION 1., N-(3-tert-Butoxycarbonyl-thien-2-yl)-aminomethylene-
malonic Acid Diethyl Ester.

15 CO,t-Bu

N~ COzE
H  coEt

X

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,) 4 8.2, 7.1, 6.6, 4.35, 4.25, 1.55, 1.39); *C NMR (100
MHz, CDCl,) 5 166.63, 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 Diethy! Ester.
CO,t-Bu
35 (/s\’IEN COpEt
CH, CO4E
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10 (75 MHz, CDCl,) $ 166.31, 160.57, 149.37, 128.14, 127.98, 121.42, 99.45, 81.85, 60.87,
60.21, 28.08, 14.27, 13.86.

PREPARATION 3. N-(3-tert-Butoxycarbonyl-5-morpholinomethyl-thien-2-yl)-
methylaminomethylenemalonic Acid Diethyl Ester.

o/
Qoo
\_(SIN/\\-KCOZE‘

CH, CO,Et

15

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 times 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 “CNMR (100 MHz, CDCL,) 8 166.44, 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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MHz, CDCL,) § 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-o0xo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxylic Acid.

CO,H

A mixture of ethyl 7-methyl-2-(4-morpholinomethyl)-4-0x0-4,7-dihydrothieno{2,3-
30  b]pyridine-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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1098& (}s @dﬁ?ﬂ@kylfb@%’ﬁ@ 09 g)@dm ﬂi@ﬁ@f&oﬁ)\h@ bnd 1 ,1’-carbonyldiimidazole (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 ml) 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° Cin 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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A mixture of ethyl 7-methyl-2-(4-morpholinylmethyl)-4-oxo-4,7-dihydro-

10  thieno[2,3-b]pyridine-5-carboxylate (0.300 g) from Preparation No. 4 and 4-
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-d,) 5 10.57, 8.71, 7.39-7.34, 7.19-
7.13, 4.54, 3.96, 3.75, 3.59, 2.45; *C NMR (CDCl,) & 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-morpholinylmethy!)-4-oxo-
4,7-dihydrothieno(2,3-b]pyridine-5-carboxamide.

P o O
L
SR Ae!
s N Br
CHy

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,C], (2 x 25 mL). The combined organic layers are dried (MgSO,),
filtered, and concentrated in vacuo. Ethyl 7-methyl-2-(4-morpholinylmethyl)-4-oxo0-4,7-
dihydrothieno[2,3-bJpyridine-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.

25
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120.9, 115.7, 66.8, 57.6, 53.4, 43.1, 42.6; IR (drift) 2815, 1653, 1597, 1542, 1511, 1486,
5 1372,1306, 1118, 1112, 1010, 865, 805, 798, 729 cm™; MS (ESI+) m/z 476 (M+H)". Anal.

Found: C, 52.64; H, 4.66; N, 8.76; Br, 16.56; S, 6.65.

EXAMPLE 47. N-(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylcarbonyl)-
thieno[2,3-b]pyridine-5-carboxamide.

o
Y OH O

R Yscane)
0 87 NW cl

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 HCI1 (75 mL) are added. The resulting green solid is filtered off and the filtrate is extracted
with CH,Cl, (4 x 100 mL). The combined organic layers are dried with MgSQ,, filtered,
and concentrated in vacuo. The resulting orange oil is purified by column chromatography
(CH,C},; CH,Cl,/methanol, 98/2). The resulting pale yellow solid is recrystallized from
acetonitrile to yicld 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; "C NMR (CDCl,) § 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.

10

EXAMPLE 48. N-(4-Chlorobenzyl)-7-methyl-2-(4-morpholinylcarbonyl)-4-oxo-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

(o}
o o
3 - .
711 H/\Q
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added potassium carbonate (0.337 g) followed by iodomethane (0.11 mL). The reaction

mixture is stirred at room temperature for 1 h. The reaction mixture is then poured into
5  water (25 mL). The resulting off-white solid is filtered off and recrystallized from
acetonitrile to yield 0.448 g (82%) of the title compound as a white solid.
Physical characteristics are as follows:
Mp 244-245 °C (dec); 'H NMR (300 MHz, CDCl,) § 10.37, 8.66, 7.81, 7.34-7.28,
4.65, 3.94, 3.85,3.77; "C NMR (CDCl,) 6 173.6, 164.4, 161.7, 152.0, 145.9, 137.1, 133.0,
10 132.4,131.1,129.0, 128.7, 124.5, 116.3, 66.7, 43.2, 42.7; IR (drift) 1655, 1607, 1550,
1525, 1488, 1451, 1428, 1303, 1273, 1253, 1133, 1114, 999, 802, 731 cm™; MS (ESI+)
m/z 446 (M+H)"; Anal. Found: C, 56.50; H, 4.52; N, 9.47; Cl, 7.96; S, 7.23. HRMS (FAB)
m/z 466.1416 (C,,H,,F;N,0;S +H). Anal. Found: C, 56.70; H, 4.83; N, 9.02; S, 6.70; F,
12.89.
15
EXAMPLE 49. 7-Benzyl-N-(4-chlorobenzyl)-2-(4-morpholinylmethyl)-4-ox0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide.

0

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 pL). 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 recrystalilization 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,) 8 10.56, 8.92, 7.43-7.32, 5.58,
4.54,3.68, 3.55, 2.39; "C NMR (75 MHz, DMSO0-d,) § 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,
56.5,52.9, 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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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.
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25 EXAMPLE 51. N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-
phenylpropyl)-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

Q _(ﬁ)un
30 K/x@

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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EXAMPLE 52. N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-
(tetrahydro-2-furanylmethyl)-4,7-dihydrothieno{2,3-b]pyridine-5-carboxamide.

15 N/||n/\©
STN cl

N-(4-Chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)thieno[2,3-b]pyridine-5-

20 carboxamide (418 mg) from Example No. 41 and potassium carbonate (152 mg) are
suspended in DMF (10 mL) and to the mixture is added tetrahydrofurfurylbromide (125
pL). The reaction mixture is heated to 60 °C for 4 h and then allowed to stand at room
temperature for 18 h. The reaction mixture is poured into water (25 mL) and extracted with
EtOAc (3 x 25 mL). The organic layer is dried (Na,SO,) and concentrated. The resulting

25 crude solid is purified by recrystallization from ethanol to afford 15 mg (3%) of the title
compound as a white solid.

Physical characteristics are as follows:
Mp 191-195 °C; 'H NMR (300 MHz, DMSO0-d,)  10.57, 8.67, 7.42-7.33, 4.54,
4.41-4.2, 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 (C,H,,CIN,0,S): C, 59.46; H,
5.73; N, 8.19.
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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-d,) 5 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,0,8): C, 60.48; H, 6.04; N, 10.72; C, 6.99; S,

6.25.

25 EXAMPLE 54. N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-
pyridinylmethyl)-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide.

0_3 o 0
ey,

\

30

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 pL) 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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& z109%&>! &&' ()-) ChCkCnCr CCCl [ _ Q00  40z10%>! n& () -G " z109%&# && () -
71?‘{“5‘;”; &1?;’/&#}&&2(1&@%%&%&?&0&9%8?' && () - CCDFFRGHU _;300
" o> &

1 10001 18 () 1 GPAES @&é‘%’é&ﬁg‘ M8 ¥ elek 7 o
&I f 109 & ()J#Zﬁé%@ 55,1500 3.81.391 B1(GBR) 1946, 1583 34%. 450 1420 134
/1 10%6>! 68325) 12917; 1264, NR20Y KL | 1, 864,807, 794,916 &AYAMS (BSI+Tor mOSOR(100),- |

75 0 i T At AP oM b i«

& ()-N5OnQu 28410 y810%W & ()- 1f10% & () - 1f10% & () -
1f109%& ()- .10 & ()- s-10%& ()- CIIIDSPRORleO' 093I 10% & ()- Z 9s!10%
& ()- 9s!10% & (ﬁxAMpw/ss&m_cﬁa,@ex EReL Ppﬂéﬁﬁﬁﬁ% Hotd 10! 110%
& ()- -10% ‘%&607 31 e) Qlo/ & ()- 94 10%
& ()-alhUs U °§1‘5‘59°E" pylﬁg %9/"‘&' L%z 10%/&' ()-- 9°$210%
& ()- 90$z10U9 & ()- 9 $210%&b nXoXpXXYvU410 3 10%&>! &&' () -
F109%&>! &&' ()-10 10 10 710% &' 0%&()- Liz
10%90g& () - YYDZKZVZ\ ZZ| [:vW410 3 "N) S10% > v& () - S10%&R&&' () -
ZS109%&' ()- ~109%&>!'&&' () -- &SMLOYRS! -Z P 17| [:vU410 LO10%R&& ()- @
"L'M10%1& ()-Z L'M10% >!1"& ()-Z 0:! ()- :110% L& ()-
0:110%41& ()-1'LOP QR " e} va4l0 nm>xMN%! & ()- L 10%& ()
YZ10%! &'5() - 10&>I &10&>! &10&>! & @ 109&>! &&' () - 3109%&>! &&' () -} " acdef|[:vU410
m F! 10%! & () - 100/ I & 0% . & %{
s! 10%& ()-4 L! 21 yaethyis °@é%bﬁ‘5t? S‘f i?)‘dﬁ%"oméfﬁ)%‘?"&?]f 34—%10&@%
., 10%! & () 4-11’3'41@%2-85— rpho?}mhﬂ)ﬂ(l?mmﬁ;blpmmd 5-garpoxames(LS: mg)rfromhvv]r Q1
1 £10% & () - Ekdfte Ko (41; triphenylphospine (341 mg), and 4-pyridylmethanol (273 mg) in THF (10

mL). The reaction 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,) § 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 (drift) 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,0,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.

30
All cited publications, patents, and patent documents are incorporated by reference

herein, as though individually incorporated by reference. The invention has been described
with reference to various specific and preferred embodiments and techniques. However, it
should be understood that many variations and modifications may be made while

35  remaining within the spirit and scope of the invention.
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35 (n)
(0)

b

halo,
aryl,

5(0).R",

(C=0)R¢,

(C=0)0R’,

Cyano,

het, wherein said het is bound via a carbon atom,
ORm,

Ohet,

NR'R®

SRm,

Shet,

NHCOR",

NHSO,R"2 of
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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 R’is
(@  (CH,CH,0)R",
(b)  het, wherein said het is bound via a carbon atom,

() aryl,
(d)  C,,akyl 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
NR'R?, or

(e) Cj4cycloalkyl 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, ;alky! optionally substituted by R'!, NR'R?, or SO,.R’%;
R®is
(@)  Cyjalkyl,
(b) NR'R,
(c) aryl, or
30 (d)  het, wherein said het is bound via a carbon atom;
R’ and R® are independently
(@ H§
(b)  aryl,
(c) C,.,alkyl 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  het;
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(¢  Oaryl,

15 (d CORY,
(e) het,
43) aryl, or
(® CN;

R%is

20 (8 H,
(b)  het,
(c) aryl,

(d)  C,scycloalkyl, or

(e)  C,,alkyl optionally substituted by NR'R® or R";
25 RPis

(@  (P=O)OR"),

()  CO(CH,),CON(CH,)-(CH,),SO,M"

(c) an amino acid,

(d) C(=Oaryl, or

30 (e  C(=0)C,.alkyl optionally substituted by NR'R®, aryl, het, CO,H, or
O(CH,),COR™);
R"is
(a) H, or
()  Cyjalky];

35  eachiis 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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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 § 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.
25

9. The compound of claim 1 wherein R? is methyl, ethyl, propyl, isopropyl, butyl, ert-
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  ylethyl, 2-(diisopropylamino)ethyl, 2-pyrrolidin-1-ylethyl, 3-(dimethylamino)propyl,
benzyl, 3-fluorobenzyl, 3-phenylpropyl, 2-tetrahydrofuranylmethyl, 2-pyrrolidinoethyl, 3-
pyridylmethyl, or vinyl.
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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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pyridine-5-carboxamide;

(7) N-(4-Chlorobenzyl)-4-hydroxy-2-(4-hydroxy-1-butynyl)thieno[2,3-b]-pyridine-
5-carboxamide;
(8) N-(4-Chlorobenzyl)-4-hydroxy-2-(3-hydroxypropyl)thieno[2,3-b]pyridine-5-
15 carboxamide;
(9) N-(4-Chlorobenzyl)-2-cyano-4-hydroxythieno[2,3-b]pyridine-5-carboxamide;
(10) Dimethyl 2-[3-(5-{[(4-chlorobenzyl)amino]carbonyl}-4-hydroxythieno[2,3-5]-
pyridin-2-yl)-2-propynyl]malonate;
(11) 2-Bromo-/V-(4-chlorobenzyl)-7-ethyl-4-0x0-4,7-dihydrothieno[2,3-b]-
20  pyridine-5-carboxamide;
(12) N-(4-Chlorobenzyl)-7-ethyl-4-oxo-4,7-dihydrothienof2,3-b]pyridine-5-
carboxaride;
(13) N-(4-Chlorobenzyl)-7-ethyl-2-iodo-4-0x0-4,7-dihydrothieno[2,3-b]-pyridine-
S-carboxamide;
25 (14) N-(4-Chlorobenzyl)-7-ethyl-2-(3-hydroxy-1-propynyl)-4-oxo-4,7-
dihydrothieno{2,3-b]pyridine-5-carboxamide;
(15) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxy-1-butynyl)-4-0xo-4,7-
dihydrothienof2,3-b]pyridine-5-carboxamide;
(16) N-(4-Chlorobenzyl)-7-ethyl-2-(3-hydroxypropyl)-4-oxo-4,7-
30  dihydrothieno[2,3-b]pyridine-5-carboxamide;
(17) N-(4-Chlorobenzyl)-7-(2-hydroxyethyl)-2-(3-hydroxy-1-propynyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
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(18) N-(4-Chlorobenzyl)-7-[2-(diethylamino)ethyl]-2-(3-hydroxy-1-propynyl)-4-
0xo0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(19) 2-[5-{[(4-Chlorobenzyl)amino]carbonyl}-2-(3-hydroxy-1-propynyl)-4-
oxothieno[2,3-b]pyridin-7(4H)-yl]acetic acid;
5 (20) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxybutyl)-4-0x0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(21) N-(4-Chlorobenzyl)-7-(2-hydroxyethyl)-2-(3-hydroxypropyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(22) N-(4-Chlorobenzy1)—7—[2-(diethyla.mino)ethyl]-2-(3-hydroxypropyl)-4-oxo-
10  4,7-dihydrothieno(2,3-b]pyridine-5-carboxamide;
(23) N-(4-Chlorobenzyl)-2-iodo-7-methyl-4-oxo0-4,7-dihydrothieno(2,3-b]-
pyridine-5-carboxamide;
(24) N-(4-Chlorobenzyl)-2-(3-hydroxy-1-propynyl)-7-methyl-4-0xo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
15 (25) N-(4-Chlorobenzyl)-2-(3-hydroxypropyl)-7-methyl-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(26) N-(4-Chlorobenzyl)-2-iodo-7-isopropyl-4-oxo-4,7-dihydrothieno[2,3-5)-
pyridine-5-carboxamide;
(27) N-(4-Chlorobenzyl)-2-(3-hydroxy-1-propynyl)-7-isopropyl-4-oxo-4,7-
20  dihydrothieno[2,3-b]pyridine-5-carboxamide;
(28) N-(4-Chlorobenzyl)-2-(3-hydroxypropyl)-7-isopropyl-4-oxo-4,7-
dihydrothieno(2,3-b]pyridine-5-carboxamide;
(29) 4-{[3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-0x0-4,7-
dihydrothieno[2,3-b]pyridin-2-yl)-2-propynyljoxy}-4-oxobutanoic acid;
25 (30) 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-ox0-4,7-
dihydrothieno[2,3-b]pyridin-2-yl)-2-propyny] 2-(4-morpholinyl)acetate;
(31) 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-oxo-4,7-
dihydrothieno([2,3-b]pyridin-2-yl)-2-propyny! 2-amino-3-methylbutanoate;
(32) 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-0x0-4,7-
30 dihydrothieno[2,3-b]pyridin-2-yl)-2-propyny! 3-(4-morpholinylmethyl)benzoate;
(33) Methyl-5-{[4-chlorobenzyl)amino]carbonyl}-4-hydroxythienol[2,3-
blpyridine-2-carboxylate;
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(34) N-(4-Chlorobenzyl)-4-hydroxy-2-(hydroxymethyl)thieno[2,3-b]pyridine-5-
carboxamide;
(35) N-(4-chlorobenzyl)-2-(hydroxymethy)-7-methyl-4-o0x0-4,7-
dihydrothienol[2,3-b]pyridine-5-carboxamide;
5 (36) N-(4-chlorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-ox0-4,7-
dihydrothienol[2,3-b]pyridine-5-carboxamide;
(37) N-(4-chlorobenzyl)-7-methyl-4-0x0-2-(4-thiomorpholinylmethyl)-4,7-
dihydrothieno(2,3-b]pyridine-5-carboxamide;
(38) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethyl)-
10  (methyl)amino)methyl)-7-methyl-4-oxo-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(39) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-phenylethyl)(methyl)amino)methyl)-7-
methyl-4-o0x0-4,7-dihydrothieno(2,3-b]pyridine-5-carboxamide;
(40) N-(4-chlorobenzyl)-4-hydroxy-2-(4-morpholinylmethyl)thieno[2,3-b]pyridine-
S-carboxamide;
15 (41) N-(4-Chlorobenzyl)-7-ethyl-2-(4-morpholinylmethyl)-4-0x0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(42) N-(4-Chiorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-propyl-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(43) N-(4-Chlorobenzyl)-7-isopropyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
20  dihydrothieno[2,3-b]pyridine-S-carboxamide;
(44) N-(4-Fluorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(45) N-(4-bromobenzyl)-7-methyl-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-morpholinylcarbonyl)-4-0xo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(48) 7-Benzyl-N-(4-chlorobenzyl)-2-(4-morpholinylmethyl)-4-0x0-4,7-
30  dihydrothieno(2,3-b]pyridine-5-carboxamide;
(459) N-(4-Chlorobenzyl)-7-(3-fluorobenzyl)-2-(4-morpholinylmethyl)-4-0x0-4,7-
dihydrothieno(2,3-b]pyridine-5-carboxamide;
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(50) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-phenylpropyl)-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(51) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(tetrahydro-2-
furanylmethyl)-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
5 (52) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-[2-(1-
pyrrolidinyl)ethyl}-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(53) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-pyridinylmethy])-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(54) N-(4-Chlorobenzyl)—2-(4-morpholinyhneﬂ1yl)—4-oxo-7-(4-pyridinylmcthyl)—
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-Chlorobenzyl)-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[2,3-5]pyridine-5-carboxamide;
%) N-(4-Chlorobenzy!)-7-[2-(diethylamino)ethyl}-2-(3-hydroxy- 1 -propynyl)-4-
0x0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(6) N~(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxybutyl)-4-oxo-4,7-dihydro-
25  thieno[2,3-b]pyridine-5-carboxamide;
@) N-(4-Chlorobenzyl)-7-(2-hydroxyethyl)-2-(3-hydroxypropyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(8) N~(4-Chlorobenzyl)-7-[2-(diethylamino)ethyl]-2-(3-hydroxypropyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
30 (9) N-(4-Chlorobenzyl)-2-iodo-7-methyl-4-oxo-4,7-dihydrothieno[2,3-b]-pyridine-
5-carboxamide;
(10) N-(4-Chlorobenzyl)-2-(3-hydroxy-1-propynyl)-7-methyl-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
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(11) N-(4-Chlorobenzyl)-2-(3-hydroxypropyl)-7-methyl-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
(12) N~(4-Chlorobenzyl)-2-iodo-7-isopropyl-4-oxo-4,7-dihydrothieno[2,3-b}-
pyridine-5-carboxamide;
5 (13) N-(4-Chlorobenzyl)-2~(3-hydroxy-1-propynyl)-7-isopropyl-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(14) N-(4-Chlorobenzyl)-2-(3-hydroxypropyl)-7-isopropyl-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
(15) 4-{[3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-0x0-4,7-dihydro-
10  thieno[2,3-b]pyridin-2-yl)-2-propynylJoxy}-4-oxobutanoic acid;
(16) 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-oxo-4,7-dihydro-
thieno[2,3-blpyridin-2-yl)-2-propynyl 2-(4-morpholinyl)acetate;
(17) 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-oxo0-4,7-dihydro-
thieno[2,3-b]pyridin-2-yl)-2-propynyl 2-amino-3-methylbutanoate;
15 (18) 3-(5-{[(4-Chlorobenzyl)amino]carbonyl}-7-ethyl-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridin-2-y1)-2-propynyl 3-(4-morpholinylmethyl)benzoate;
(19) N-(4-chlorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothienol(2,3-b]pyridine-5-carboxamide;
(20) N-(4-chlorobenzyl)-7-methyl-4-0x0-2-(4-thiomorpholinylmethyl)-4,7-
20  dihydrothieno[2,3-b]pyridine-5-carboxamide;
(21) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethy!)-
(methyl)amino)methy!)-7-methyl-4-0xo-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(22) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-phenylethyl)(methyl)amino)methyl)-7-
methyl-4-oxo0-4,7-dihydrothieno{2,3-b]pyridine-5-carboxamide;
25 (23) N-(4-Chlorobenzyl)-7-ethyl-2-(4-motpholinylmethyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(24) N-(4-Chlorobenzyl)-2-(4-morpholinylmethy1)-4-oxo-7-propyl-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(25) N+(4-Chlorobenzyl)-7-isopropyl-2-(4-morpholinylmethyl)-4-oxo0-4,7-
30  dihydrothieno[2,3-b]pyridine-5-carboxamide;
(26) N-(4-Fluorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-0xo0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
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(27) N-(4-bromobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(28) 7-Benzyl-N-(4-chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
S (29) N-(4-Chlorobenzyl)-7-(3-fluorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothieno[2,3-b)pyridine-5-carboxamide;
(30) N-(4-Chlorobenzyl)-2-(4-morpholinyimethyl)-4-oxo0-7-(3-phenylpropyl)-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(31) N-(4-Chlorobenzyl)-2-(4-morpholinyimethyl)-4-oxo-7-(tetrahydro-2-
10  furanylmethyl)-4,7-dihydrothienof2,3-b]pyridine-5-carboxamide;
(32) N-(4-Chlorobenzyl)-2-(4-morpholinyimethyl)-4-oxo0-7-[2-(1-
pyrrolidinyl)ethyl]-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(33) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(3-pyridinylmethyl)-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
15 (34 N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-(4-pyridinylmethyl)-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide; or
a pharmaceutically acceptable salt thereof.

20.  The compound of claim 1 which is:
20 (1 N-(4-Chlorobenzyl)-7-ethyl-2-(3-hydroxy- 1-propynyl)-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
(2) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxy-1-butynyi)-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
(3) N-(4-Chlorobenzyl)-7-ethyl-2-(3-hydroxypropyl)-4-oxo-4,7-dihydro-
25  thieno[2,3-b]pyridine-5-carboxamide;
“@ N-(4-.Chlorobenzyl)-7-(2-hydroxycthy1)-2-(3-hydroxy-1-propyny1)—4-oxo~4,7-
dihydrothieno[2,3-b]lpyridine-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;
30 (6) N-(4-Chlorobenzyl)-7-ethyl-2-(4-hydroxybutyl)-4-oxo0-4,7-dihydro-
thieno[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;
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(12) N-(4—Chlorobenzyl)-2-10do-7-1sopropyl-4-oxo-4,7-dihydrothieno[2,3-b]-
10  pyridine-5-carboxamide;
(13) N-(4-Chlorobenzyl)-2-(3-hydroxy-1-propynyl)-7-isopropyl-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-S-carboxamide;
(14) N-(4-Chlorobenzyl)-2-(3-hydroxypropyl)-7-isopropyl-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
15 (15) N-(4-chlorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothieno([2,3-b]pyridine-5-carboxamide;
(16) N-(4-chlorobenzyl)-7-methyl-4-oxo0-2-(4-thiomorpholinylmethyl)-4,7-
dihydrothieno{2,3-b])pyridine-5-carboxamide;
(17) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethyl)-
20  (methyl)amino)methyl)-7-methyl-4-oxo0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(18) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-phenylethyl)(methyl)amino)methyl)-7-
methyl-4-oxo-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(19) N-(4-Chlorobenzyl)-7-ethyl-2-(4-morpholinylmethyl)-4-o0x0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
25 (20) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-propyl-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(21) N-(4-Chlorobenzyl)-7-isopropyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothieno{2,3-b]pyridine-5-carboxamide;
(22) N-(4-Fluorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-0x0-4,7-
30  dihydrothieno[2,3-b]pyridine-5-carboxamide;
(23) N-(4-bromobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-0xo0-4,7-
dihydrothieno[2,3-b)pyridine-5-carboxamide;
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10  4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;

(29) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-0x0-7-(4-pyridinylmethyl)-
4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide; or

a pharmaceutically acceptable salt thereof.

15 21.  The compound of claim 1 which is:
(1) N-(4-Chlorobenzyl)-7-[2-(diethylamino)ethyl]-2-(3-hydroxypropyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(2) N-(4-Chlorobenzyl)-2-(3-hydroxy-1-propynyl)-7-methyl-4-oxo-4,7-dihydro-
thieno[2,3-b]pyridine-5-carboxamide;
20 (3) N-(4-Chlorobenzyl)-2-(3-hydroxypropyl)-7-methyl-4-0x0-4,7-dihydro-
thieno{2,3-b]pyridine-5-carboxamide;
(4) N-(4-chlorobenzyl)-7-methyl-2-(4-morpholinylmethyl)-4-oxo-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
(5) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-(4-hydroxyphenyl)ethyl)(methyl)-
25  amino)methyl)-7-methyl-4-oxo0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(6) N-(4-chlorobenzyl)-2-(((2-hydroxy-2-phenylethyl)(methyl)amino)methyl)-7-
methyl-4-ox0-4,7-dihydrothieno[2,3-b]pyridine-5-carboxamide;
(7) N-(4-Chlorobenzyl)-7-ethyl-2-(4-morpholinylmethyl)-4-0xo0-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide;
30 (8) N-(4-Chlorobenzyl)-2-(4-morpholinylmethyl)-4-oxo-7-propyl-4,7-
dihydrothieno[2,3-b]pyridine-5-carboxamide; or

a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof wherein,
R is Cl, Br, CN, or NO,;
R® is H, -(CH,CH,0),H, -(CH,CH,0),CH,, SO,R* or COR¥, C, ,alky! which may
be partially unsaturated and optionally substituted by R*, C, ,alkyl which may be partially
10  unsaturated and optionally substituted by R®, or C, ;cycloalky! 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?, OR?, 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
15 RZ

each R” and R* is independently H or C, ;alkyl;
R¥ is C, jalkyl 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?,
20 SR®,SR*, SR”, NR¥R¥, CH(OR”)R”, CO,R® or CH(COR™);
R¥ is H or C, ;alkyl;
R¥ is C, ;alkyl, NR¥R?, aryl or het;
R* is C, ;alkyl substituted by OH;
R* is (P=0)(OR™),, CO(CH,),CON(CH,)-(CH,),SO, M", an amino acid,
25 C(=0)aryl, or C(=0)C,. ,alkyl optionally substituted by NR¥R%, aryl, het, carboxy, or
O(CH,),CO,R%;

R* is hydroxy or NR*R*;
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1,2, .l:, 4, or 5) mdependcntly selected from the group consisting of halo, cyano,
trifluoromethyl, trifluoromethoxy, hydroxy, carboxy, OR?, phenyl, phenoxy, (C,.

10  ,alkoxy)carbonyl, SR*, and C, ,alkyl optionally substituted with one or more substituents
independently selected from the group consisting of cyano, aryl, mercapto, het, R**, ORZ,
SR”, and SR*; wherein phenyl or phenoxy is optionally substituted with one or more
substituents independently selected from cyano, halo, trifluoromethyl, trifluoromethoxy,
carboxy, het, OR*, and R%,

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, or8, 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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10 with an alkoxymethylenemalonate of formula R'OCH=CH(CO,W), wherein R’ is C, jalkyl
and each W is independently selected from C, ,alkyl, to provide a compound of

formula L-2:

3 COztBu

7]

N-H
CO,W

Ly COW
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cyclizing the compound of formula L-4 to provide a bicyclic ester of formula L-5:

10

T
L X

and
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reacting the carboxylic acid formula L-6 with a benzyl amine of the formula:

H,N
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 C1.

34. A compound of formula L-3:

/ , COztBu
S\-R
CO,W
La CoW
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 / ’ COztBl.l
S\-R
|\< 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

@ 0

T
L-§ R

wherein R is C, alkyl, 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)-4-0xo0-4,7-dihydrothieno[2,3-
b]pyridine-5-carboxylate; or

) 7-methyl-2-(4-morpholinomethyl)—4-oxo-4,7—dihydrothieno[2,3-
b]pyridine-5-carboxylic acid.

39. A method for preparing a compound of formula I:
R Q0
STONTH R'
R2
!

wherein R'-R* have the values described in claim 1, comprising reacting a corresponding
carboxylic acid of formula (1I):

Ry 0

Re—C ) I COH
Y
R
an 2

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).

92



