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UREA DERI VATI VES AS | NHI BI TORS OF | MPDH ENZYME

TECHNI CAL FI ELD OF THE | NVENTI ON - The present invention
relates to av08¥'ﬁ+ooz cl ass of compounds whi ch inhibit | peDks9?/06623s

i nvention SO relates to pharmaceutical conpositions conprising

t hese conpounds. The conpounds and phar maceuti cal conposi tions of
this invention are particularly well suited for inhibiting | MPDH
enzynme activity and 10 consequently, nmay be advantageously used as

t herapeutic agents for | MPDH nedi ated processes. This invention

also relates to nethods for inhibiting the activity of | MPDH usi ng

t he conpounds of this invention and rel ated conmpounds. 15
BACKGROUND OF THE | NVENTI ON The synthesis of nucleotides in
organi snms is required for the cells in those organisns to divide and
replicate. Nucleotide synthesis in mammal s may be

UREA DERIVATIVES AS INHIBITORS OF IMPDH ENZYME

TECHNICAL FIELD OF THE INVENTION
The present invention relates to a novel

5 class of compounds which inhibit IMPDH. This invention
also relates to pharmaceutical compositions comprising
these compounds. The compounds and pharmaceutical
compositions of this invention are particularly well
suited for inhibiting IMPDH enzyme activity and

10 consequently, may be advantageously used as therapeutic
agents for IMPDH mediated processes. This invention
also relates to methods for inhibiting the activity of
iﬁPDH.using the compounds of this invention and related
compounds .

15

BACKGROUND OF THE INVENTION
The synthesis'of nucleotides in organisms is

required for the cells in those organisms to divide and
replicate. Nuclectide synthesis in mammals may be

20 achieved through one of two pathways: the de novo



20 achi eved t hrough one of two pathways: the de novo WO
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- 2- synt hesi s pat hway or the sal vage pathway. Different cel |l
types use tt#z(i%ﬁ%hways to a different extent. PCT/US97/06623

| nosi ne-5' 6 phat e dehydr ogenase (I'MPDH;, EC 1.1.1.205) is an
enzyne involved in the de 5 novo synt hesis of guanosi ne nucl eoti des.

| MPDH catal yzes the NAD dependent oxidation of inosine-5
nonophosphate (1 MP) to xanthosi ne-5'-nonopha@sphat e (XNP)[Jackson R C
et. al., Nature, 256, pp. 331-333, (1975)]. 10 | MPDH i s

ubi qui tous i n euk | t Y. & S. F.
Car? Ann. N. Y. §§X€E%§%dQﬂﬁﬁﬁhyacr th§ §§9v£%9§§i 'H# §3E3E9§?|C forns

share 30- 40% sequentk FYRST i4sP \fahtewet ﬁéthﬂﬂ’éﬁ @nza/rﬁblfferent RES@SPEH ess of

speci es, the enzyne fOl|waﬁﬁﬂbﬁﬂéd%“eﬂoﬁéphoiéﬁaéﬂ déﬁyaﬁd@@naeauence of
substrate and cof act or ndln%tand ct rel ease. First INP bi nds

to | MPDH. THIMPRE: (B | lved -5 0 hd SHARAEREYRE 1THEP 1WSCadPofhe de Nap,

The reduced gof achgve é%ﬁtﬁesl% tdferguraabgaﬁedmiépéetmes t heppgoduct ,
foll onwed by the product 268,

pp. 27286-90 (199%3taEYiRS Nnd %%Idﬁé’ n&F“El °"1‘§?%’c9ﬂ rﬁf Bln(?Bﬁf}gCEActa 364,
pp. 209-217 méﬂﬁﬁ%héphéﬁﬁfﬂlhﬁohablsandhééfms~5Timnddpmbsphanast

ot her known NAD- dzﬂ; ngcp;mqi Qggerg__\qse% W‘ﬁlﬁ Bav rfdplgefeb%tﬂeéﬁg random

order of substrat 1on or require oré
substrate. (1975)1. Two isoforns of human INPDH desi gnated type

. and type , have been i dgiidd i t and
E. Hubernan%dJ. Bi ol . Chem, 5h{]§§u®QGU§EQH§5%g \¥§% e(5198 %nggg
Nat sunmeda et. al.ang, p{g%ﬁzoa (B4 atsumeda & S.F. Carr,

Acad., 696, pp. 88-93 (1993)]. The prokaryotic forms
share 30-40% sequence identity with the human enzyme.
Regardless of species, the enzyme follows an ordered

15 Bi-Bi reacticon sequence of substrate and cofactor
binding and product release. First, IMP binds to
IMPDH. This is followed by the binding of the cofactor
NAD. The reduced cofactor, NADH, is then released from
the product, followed by the product, XMP [S.F. Carr et

20 al., J. Biol. Chem., 268, pp. 27286-90 (1993); E.W.
Holmes et al., Biochim. Biophys. Acta, 364, pp. 209-217
(1974)]. This mechanism differs from that of most

other known NAD-dependent dehydrogenases, which have
either a random order of substrate addition or require
25 NAD to bind before the substrate.
Two isoforms of human IMPDH, designated type
I and type II, have been identified and sequenced [F.R.
Collart and E. Huberman, J. Biol. Chem., 263, pp.
15769-15772, (1988); Y. Natsumeda et. al., J. Biol.
30 Chem., 265, pp. 5292-5295, (1990)]. Each is 514 amino
acids, and they share 84% sequence identity. Both

IMPDH type I and type II form active tetramers in
solution, with subunit molecular weights of 56 kDa (Y.



30 Chem, 265, pp. 5292-5295, (1990)]. Each is 514 am no aci ds,

and they share 84% sequence identity. Both | MPDH type | and type |
formactive tetraners in solution, with subunit nolecul ar weights of
56 kDa (Y. 97/ 40028 PCT/US97/06623
Pt/ Uso/ 066240 7O -3- Yamada et.
al ., Biochemstry, 27, pp. 2737-2745 (1988)). The de
novo synt hesi s of guanosine nucl eoti des, and thus the activity of
IMPDH, is 5 particularly inportant in B-ad-T-|ynphocytes. These
cells depend on the de novo, rather than sal vage pat hway to generate

sufficient |evels ofapdaheet| 6., BiocHMGRESR| Y2¥P pii tdEdR-2945
proliferative respo m togen or antigen [A.C. Allison et. al.

nse_to
Lancet 11, 10 1113?8%ib75) and A.C. Allison et. al., G ba Found.
Synp., 48, 207, (1977)]. ThusThd MRDHhd v aynahbsastd¥eguanosirear get for
selectively inhibiting.,the,imune system wi t hout | nhibiting the
proliferati on of ot & le°glde%EI7 & YehylE the aCthlpyl%%ﬁhggﬁﬁpﬁgssion has
been achi eved by partiohildriy ngnontanitetip 8f apdzynbwuphuxdwisisng Tbese
exanpl e, t he h C Ieur | | .nhi Dj cygl rin
and FK-506); dihydrgggzgaéésgﬁ%yg$gg%%%%%%cgh’e%§§%§9 &H%n %%%&%@%ed in the
bi osynt hesi s of pyr patiwapsteigendiated saEficibyt| évehomidavmleotidgai nar) ;
the kinase FRAP 6580, bLS efth i JEAPAMBELR) Fe ARE: hE gRInseheek protein
hsp70 (inhibited bynﬁggxyspgrgualjh). Seg¥B. D.eKaﬂgn,
| munol ogi cal Revi efd o388, oppantigery (P.§o3pllksor et. al., \ganced Ipe
Journal of Heaot andibgng(Tpapspdradtzald.onl1280n e12(48) ., MELaSFEAnS286

(1993)] . symp.., B BS.OT R )\ VPOR AL Boge IOWL TILLE e
target for selectively inhibiting the immune system

without also inhibiting the proliferation of other
cells.

15 Immunosuppression has been achieved by
inhibiting a variety of enzymes including for example,
the phosphatase calcineurin (inhibited by cyclosporin
and FK-506); dihydroorotate dehydrogenase, an enzyme
invclved in the biosynthesis of pyrimidines (inhibited

20 by leflunomide and brequinar); the kinase FRAP
(inhibited by rapamycin):; and the heat shock protein
hsp70 (inhibited by deoxyspergualin). [See B. D. Kahan,
Immunological Reviews, 136, pp. 29-49 (1993); R. E.

Morris, The Journal of Heart and Lung Transplantation,
25 12(6), pp. $275-5286 (1993)].
Inhibitors of IMPDH are also known. United
States patents 5,380,879 and 5,444,072 and PCT
publications WO 94/01105 and WO 94/12184 describe

mycophenolic acid {MPA) and some of its derivatives as

30 potent, uncompetitive, reversikle inhibitors of human
IMPDH type I (Kj=33 nM) and type II (Kj=9 nM). MPA has

been demonstrated to block the response of B and T-



States patents 5,380,879 and 5, 444,072 and PCT publications WO

94/ 01105 and WD 94/ 12184 descri be nycophenolic acid (MPA) and sonme of
its derivatives as 30 potent, unconpetitive, reversible inhibitors of
human Q/F@d—;n% o/ P | (Klerr]=33 nM and type Il (K[errpbeBudMessHPA has
been denonst™ 0 block the response of B and T- WO 97/ 40028
PCT/ US97/ 06623 -4- cells to mtogen
or antigen [A. C. Allison et. al., Ann. N. Y. Acad. Sci., 696, 63,
(1993). [err] 5 [-murosuppr essants, such as MPA,
are useful drugs in the treatnment of transplant rejection and
aut oi rmune di Seas%%llLRtoEmlﬁ@Jjéﬂ Sor @n@'l%)énl Mkl - ¢ 4§lllson et2uRAL,,
S-26, (1996)]. However, MPA | characteri zed é undesi rabl e’
phar macol ogi cal ~ Ana. Hrnﬁﬂr3¢%¢ SGich £96ga&froifhPR3tinal toxicity and
poor bioavallablllty [ L. M Shaw, et. al., Therapeutic Drug
Monitoring, 17, pp. 690-699, (1995)). Nucl eosi de anal ogs
such as tiazofurin, o OH
& OH
o)
o}
OCH;
Hs
5 MPA

Immunosuppressants, such as MPA, are useful
drugs in the treatment of transplant rejection and
autoimmune diseases. [R. E. Morris,.Kidneyilntl., 49,
Suppl. 53, S-26, (19%6)}]. However, MPA is

10 characterized by undesirable pharmacological

properties, such as gastrointestinal toxicity and poor

bioavailability. [L. M. Shaw, et. al., Therapeutic Drug

Monitoring, 17, pp. 690-699, (19895)]).
Nucleoside analogs such as tiazofurin,
15 ribavirin and mizoribine alsc inhibit IMPDH [L.

Hedstrom, et. al. Biochemistry, 29, pp. 849-854

(1990)1. These compounds, which are competitive
inhibitors of IMPDH, suffer from lack of specificity to
this enzyme.

20 Mycophenolate mofetil, a prodrug which
quickly liberates free MPA in vivo, was recently
approved to prevent acute renal allograft rejection
following kidney transplantation. [L. M. Shaw, et.
al., Therapeutic Drug Monitoring, 17, pp. 690-699,

25 (1995); H. W. Sollinger, Transplantation, 60, pp. 225-

232 (1995)]. Several clinical observations, however,
limit the therapeutic potential of this drug. {L. M.
Shaw, et. al., Therapeutic Drug Monitoring, 17, pp.

690~699, (1995)]. MPA is rapidly metabolized to the




15 ribavirin and m zoribine also inhibit I MPDH [L. Hedstrom et.

al. Biochemstry, 29, pp. 849-854 (1990)]. These conpounds, which are
conpetitive inhibitors of IMPDH, suffer fromlack of specificity to
this enzyne. é 9740028 Mycophenol ate nmofetil, a prodrugeaumssmosszs
qui ckly liberates Tree MPA in vivo, was recently approved to prevent
acute renal allograft rejection foll ow ng kidney transplantation. [L.
M Shaw, et. al ., Therapeutic Drug Monitoring, 17, pp. 690-699, 25
(1995); H W Sollinger, Transplantation, 60, 5pp 225- 232 (1995)].
Several clinical observations, however, limt the therapeutic

potential of this diggetide Mucuron:.d@héw veto. ala.c. hﬁm%hi anH)nglg.
tha toring: 0 PP puges Duminological Rebiews, £367Rp. %-B8 A286LFFC 1
PCT/ US97/ 06623 The gludwmasiidee t@lemcuhderdees neviernmhdpat@c, rAkycdomg and
E M Eugui, | munol o I 1 The
gl ucur oni de t hen unaglrl‘é)(l)ré% en?uen}u(?ﬁ\eéﬁa (t:)frggA F'P e 29835(&%%%)&5‘:1%1
accunul ation o5 MPAtkact hehgla@tlrfomwmttl naErtSltS IM%Rﬂ mie@etpﬂ-”Ycannot
exert 1ts | MPDH 'nhaemw on thea%hnvmfeysg}gt&ﬂe 'mglee@e%tte% Jhiwers
effectively | owe ¥| S In vivd potency, while increasing its
undesi r abl e gast r0| hhesdrﬁmlssﬂ@jéﬂéﬁq ®ettency, while increasipg ii§Sz| so known

that | MPDH plays a [ghgsipadfe gas(ttx*b@.&:t@%ﬁzihgh'&&é/e@fﬁects' ncreased | MPDH
activity has been observed in }/‘EprOI | ferati r;}gl human | ukem o

cell lines and other tumor cetf 4§ r?é'§° kﬁ& athPalh PPBHPLays 255048 i get
for anti-cancep as wehkrasetabolid rawsmSUPpPLASSeéaeed MR @capyifM halagai
et. al.,

been observed in rapidly proliferating human leukemic
cell lines and other tumor cell lines, indicating IMPDH
as a target for anti-cancer as well as
immunosuppressive chemotherapy [M. Nagai et. al.,

15 Cancer Res., 51, pp. 3886-3890, (1991)]. IMPDH has
also been shown to play a role in the proliferation of

smooth muscle cells, indicating that inhibitors of
IMPDH, such as MPA or rapamycin, may be useful in
preventing restenosis or other hyperproliferative
20 vascular diseases [C. R. Gregory et al.,
Transplantation, 59, pp. 655-61 (1995); PCT publication
WO 984/12184: and PCT publication WO 94/01105}.
Additionally, IMPDH has been shown to play a

role in viral replication in some viral cell lines.
25 [S.F. Carr, J. Biol. Chem., 268, pp. 27286-27290
(1993)]. Analogous to lymphocyte and tumer cell lines,

the implication is that the de novo, rather than the
salvage, pathway is critical in the process of viral
replication.

30 The IMPDH inhibitor ribavirin is currently
being evaluated for the treatment of hepatitis-C virus
(HCV) and hepatitis-B virus (HBV) infection and

disease. Ribavirin enhances the sustained efficacy of



15 Cancer Res., 51, pp. 3886-3890, (1991)]. | MPDH has al so been
shown to play a role in the proliferation of snoot h nmuscl e cells,

i ndicating that inhibitors of | MPDH, such as MPA or rapanycin, my be
useful in @% venting restenosis or other hyperprolif gépiokdrRessd
vascul ar di SEQL¥ C. R Gegory et al., Transpl antation, 59, pp.~
655-61 (1995); PCT publication WO 94/12184; and PCT publication WO
94/ 01105] . Additionally, 1 MPDH has been shown to play a
role in viral replication in sone viral celé +ines. 25 [S.F. Carr, J.
Biol. Chem, 268, pp. 27286-27290 (1993)]. Anal ogous to |ynphocyte

and tumor cell |ifi3% reron 1hhﬁBVn9£aC@évod}éa‘%n[felﬂ%t t RBw8e POVERe I at her
t han t he sal vage, path ma¥ is critical in the process of viral
g

replication. 30 therpeutic poRentipbrPf MHiRAVHSHE Y ABadiPi hed P ukrent Iy

bei ng eval uated fxicit heg & %@%lﬁﬁmhe@fr@ﬁi&{éé Ii9r movbtHerapy and HE2Hadnd
hepatitis-B virus (ifﬁ? I nf egt |, and di sease. Ri bavirin enhances the
sust ai ned ef fi cacsF ar toxXiCifyy 97/ 40028 .
PCT/ US97/ 06623 Thus, there remains a need- for potent i IMEDH eron in
HBV. and HCV tr eat we . o] Lal: o

ribavirin is Iirn%gﬂ}ﬁ§ H% %ﬁEh &Hﬁ °KF%ﬁph4q§h?¥§?h ga?eéggééég%?g’
monot her apy and tﬁunhjlnhlblt@éblUbnidthﬁﬂanﬂhﬁrapﬁutic potential Heus, there

remains a need chmﬂHHd§Hbﬂr¥EEtbts, an&iﬂﬁéﬂééQr%gWhEB 'Hﬂfpyéikcular
phar macol ogi cal propertles i nhi bi tors woul d have therapeutic

potential as %ﬁﬁﬂﬂ%ﬁﬂﬁﬁ?éégﬁn?%en§ﬁn|aH9&ﬁ@é#aQ§éﬁP§Y a9 t8rascul ar

hyper prol i figr at i véntoigRiHga1 agehtsf | arBdH i aA0RNand AAti-vardl fageals.
agents, antipsoriatic and anti-viral agents.

SUMMARY OF THE INVENTION

The present invention provides compounds, and

pharmaceutically acceptable derivatives thereof, that

15 are useful as inhibitors of IMPDH. These compounds can
be used alone or in combination with other therapeutic
or prophylactic agents, such as anti-virals, anti-
inflammatory agents, antibiotics, and
immunosuppressants for the treatment or prophylaxis of

20 transplant rejection and autoimmune disease.
Additionally, these compounds are useful, alone or in
combination with other agents, as therapeutic and
prophylactic agents for antiviral, anti-tumeor, anti-
cancer, anti: flammatory agents, antifungal agents,

25 antipsoriatic .smmunosuppressive chemotherapy and
restenosis therapy regimens.

The invention also provides pharmaceutical
compositions comprising the compounds of this
invention, as well as multi-component compositions

30 comprising additional IMPDH compounds together with an
immunosuppressant. The invention also provides methods
of using the compounds of this invention, as well as

other related compounds, for the inhibition of IMPDH.



SUMVARY OF THE | NVENTI ON The present invention provides

conpounds, and phar maceutical |y acceptabl e derivatives thereof, that
15 are useful as inhibitors of | MPDH. These conpounds can be used
al one or in cedsagdeon Wi th other therapeutic or pr opGEESITNE23 -
agents, such as anti-virals, anti- i nfl ammat ory agents, antibiotics,
and i munosuppressants for the treatnment or prophylaxis of 20
transpl ant rejection and aut oi mmune di sease. Additionally, these
conpounds are useful, alone or in conbi hation with other agents, as

t herapeutic and prophyl actic agents for antiviral, anti-tunor, anti-

cancer, anti: flammtory agemhs, conpbhtdgalf agast &nvaﬁtlonarﬁé 8 li aisi C

i mrunosuppr essi ve et her n est i_,s.the r

The .i nventi on also'g? §%§ﬁ ﬁggeﬂ?F% 1?Q%§ EQE#?$6%§§%%#%¥§?te
the conpounds of thaglifferentnwebabohic asrofile a@anuMEA audpbient

‘conposi ti ons 30 q%mratw& adﬂbf:aegélof'\éjﬁlé @qmgaﬂéemg@ﬁms W h an

i mmunosuppressant. The invention al so provi dées netho usi ng the
compounds of this iHvientingientienyapd ple compougdsemsed| hbered fpurdsers or

Lg;/bgg;?b%%gg of 1M Rtages as th¥ERPMEH R &or IMPDH mediated disease.
The compounds of tkﬁ@?ﬁ?nﬁgﬂﬁnﬁﬁgeﬁslﬂﬁ}?d%ﬁ$n°reaseph8¥Erﬁ§£dt??F?Hﬁ¥ﬁﬁ§thods

of this invention desmuRitr aingl reductiodi id ededriterdbabokide pebfedtss.t han MPA

and its derivatives. Because of this difference, nethods of 5
this invention and the conpounds used therein may offer advant ages as
t her apeutics ¥0r | MPDH nedi at ed di sease. These advant ages i ncl ude

increased overal |l therapeutiggTaATLED DESCRIPTION OF THE INVENTION

In order that the invention herein described

may be more fully understood, the following detailed
description is set forth. In the description, the

15 following abbreviations are used:
Designation Reagent or Fragment
Ac acetyl
Me methyl
Et ethyl
20 Bn benzyl
CDI carbonyldiimidazole
DIEA diisopropylethylamine
DMAP dimethylaminopyridine
DMF dimethylformamide
25 DMSO dimethylsulfoxide
EDC 1-(3~-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride
EtOAcC ethyl acetate
THF tetrahydrofuran

30
The following terms are employed herein:
Unless expressly stated to the contrary, the
terms "-S502-" and "-S(0)»~-" as used herein refer to a



benefit and reduction in deleterious side effects. 10

DETAI LED DESCRI PTI ON OF THE | NVENTI ON . In order that the

i nvention herein described may be nore fully understood, the

fol | owi ng dﬁ*ﬁ %§§ description is set forth. In the degajsoRdcean. the
15 follo 3 BreV|at|ons are used: Desi gnati on Reagent
or Fragnent acetyl Me

met hyl Et et hyl 20 Bn benzyl
CDI car bonyl di i m dazol e - 8 -DIEA

di i sopropyl et hyl am ne DIVAP di met hyl am nopyri di ne

DIV t o] gag%§¥%
dlnethylsquOX|degEl?XhE 5 ﬁ§5der1vat1vgwfg1% ?F? %ﬁ%ﬁﬂ%?opyl) 3-
et hyl car bodi i ni de 9APYPEchipkedcto the S), anptiupg a SUlflnaQﬁtﬂﬁteéeetate

THF t et r ahydr of utg® @gkms "halo"” or "halod&¢ haldawiddgaterns are
enpl oyed herei n: resslé%stated to, the contrary,

X
t he terms " FaBLEpt)of 5%‘&?”‘1@( C))"F@Plr]lge' aRTORERE 1Y i ierer to a
WD 97/ 40028 s The term "immunosuppres®EHEUSHTGHLID a

sul fone or sul fong der| ve { ot.h.appended oups. linked to
the S), and not a“StPP u%at & & deqr T H°HB:308 fomune rebponte

inhibkitory activity. Examples of such agents include

cyclosporin A, FK506, rapamycin, leflunomide,
deoxyspergualin, prednisone, azathioprine,

10 mycophenolate mofetil, OKT3, ATAG, interferon and
mizoribine.

The term “interferon” refers to all forms of
interferons, including but not limited to alpha, beta
and gamma forms.

15 IMPDH-mediated disease refers to any disease
state in which the IMPDH enzyme plays a regulatory role
in the metabolic pathway of that disease. Examples of
IMPDH-mediated disease include transplant rejection and
autoimmune diseases, such as rheumatoid arthritis,

20 multiple sclerosis, juvenile diabetes, asthma, and
inflammatory bowel disease, as well as inflammatory
diseases, cancer, viral replication diseases and
vascular diseases.

For example, the compounds, compositions and

25 methods of using them of this invention may be used in
the treatment of transplant rejection (e.g., kidney,
liver, heart, lung, pancreas (islet cells), bone
marrow, cornea, small bowel and skin allografts and
heart valve xenografts) and autoimmune diseases, such

30 as rheumatoid arthritis, multiple sclerosis, juvenile
diabetes, asthma, inflammatory bowel disease (Crohn'’s
disease, ulcerative colitus), lupus, diabetes, mellitus
myasthenia gravis, psoriasis, dermatitis, eczema,

seborrhoea, pulmonary inflammation, eye uveitis,



The terns "hal 0" or "hal ogen” refer to a radi cal of fluorine,

chlorine, bromne or iodine. 5 The term "i nmunosuppressant”
refers to a conmpound or drug whi ch possesses inmune response

i nhi bitory acljydfiessExanpl es of such agents include CBCX/USIBO6RH A,
FK506, rapanycin, |eflunom de, deoxyspergual i n, predni sone,
azat hi oprine, 10 mycophenol ate nofetil, OKT3, ATAG interferon and

m zori bi ne. The term"interferon” refers to all forms of
interferons, including but not linmted to atpha; beta and gamma
forms. 15 | MPDH- nedi at ed di sease refers to any di sease

state in which the ﬁéﬂ?ﬂi@r&ymapbaxswsé@ml a-IaiHh)iml’oQbes thyroidmﬁi’ﬂ?.
met abol i ¢ pat hway of th%{ di seas Eéanp gh ted di sease

i ncl.ude transpl ant PERETYiDIP: %&org fﬁ?ﬁﬁﬁ%ﬁhéqﬁlsgggsémosuc
rheumat oi d arthrit|ﬁerﬁit1ousndnnlpmanehhemmﬁytmcjamaemube ddabeathacasthna,
and |nflannat fl

! ay?,@% 33218nchs B8] JgRindulara BIRb hiune

di seases, cancer, vira vascu di seases.
For exanple, the coapodrere, GRfpgdPmesatorerhisis, tlﬁéééeémausﬂrg}‘%‘hem of

this invention may Bfax‘x‘l?@d ﬁlrtellgo (aeﬁlgza&%mran %ff tthangnkﬁp reJ ection
(e.g., kidney, l'1ver, heart EP pancreas (islet cells bone
0

MBI FOW, COrnea, snaPPt‘bH%@m‘neaﬁdlYQQFHl’é A tatvgeditis, 1ple T ES
xenografts) and aut eisréw@@s dsmaaes;:ssu@@raentms acheenphatdeatitus tis,

mul tiple sclerosis uveni £ g abet e ast d &nflannatOé% bowel
di sease (Crohn's ﬁT%éﬁggzeﬁlé Fti 92 PO TpaESPHF 3Rt s
mel litus 10nyasﬂhenrasgrsyndxompsoasaﬂékl aknnnuuma s¢reetmenth,of

;g.??bggg,eg%gg' monapy. L0 | AATRLiA0s, C¥EcHVEL tdSid tumors, Y%Bﬂéﬁyg%d

leukemia, vascular diseases, such as restenosis,

stenosis and artherosclerosis, and DNA and RNA viral

replication diseases, such as retroviral diseases, and
15 herpes.

Additionally, IMPDH enzymes are also known to
be present in bacteria and thus may regulate bacterial
growth. As such, the IMPDH-inhibitor compounds,
compositions and methods described herein may be useful

20 in treatment or prevention of bacterial infection,
alone or in combination with other antibiotic agents.

The term "treating" as used herein refers to
the alleviation of symptoms of a particular disorder in
a patient or the improvement of an ascertainable

25 measurement associated with a particular disorder. As
used herein, the term "patient"” refers to a mammal,
including a human.

The term "thiocarbamates" refers to compounds

containing the functional group N-S03-0O.
30 The terms “HBV”, “HCV” and “HGV” refer to
hepatitis-B virus, hepatitis-C virus and hepatitis-G

virus, respectively.



-9- hepatitis, Gave's disease, Hashinoto's thyroiditis,

Behcet's or S orgen's syndronme (dry eyes/nouth), perni ci ous or

i mmunohaenol yti ¢ anaem a, |d|opath|c adrenal insufficiency,

pol ygl andul ar_auy nmune syndronme, and gl omer ul onephgp, ,06623

scl er oder ma, W9 7% é‘h@%‘f pI anus, viteligo (depignmentation o?‘hﬁ%e skin);
aut oi mune thyroiditis, and alveolltls i nfl ammat ory di seases such as
osteoarthritis, acute pancreatitis, chronic pancreatitis, asthma and
adult respiratory 10 di stress syndronmer g Well as in the treatnent of
cancer and tunors, such as solid tunors, |ynphomas and | eukem a,
vascul ar di seases, such as t | erosi s,
and DNA and RNA viral ;(,&%ﬁ?ﬂ%?t ?8&8%%%%%‘2@9& %% ?‘é&’?g\%%ﬁ

di seases, and 15 pr0hed@@smeth0ds of 1nhlbltim@dﬂM?EﬁuﬂdQAVlWNPDH énzynes are
al so known to ﬁmﬁ?lp éﬁﬁ¥¥sﬁ¥§ Rae! kL3 8@d &S S im0 hakg s Ract eri al

grow h. As such, I nhi conpoun S, conposi tions and

met hods descrlbedmﬁ@mé}n ?mﬁPWR?WEQePﬁ fogmulajh: t reat nent or prevention of
bacterial in§ection, alone or in conbination with other antibiotic
agents. The term "treating” as used herein refers to

the alleviation of synptons of a partidhLﬁpﬂui,QBder in a patient or
t he i nprovenent of an ascertai nable 25 renent associated with a
particul ar disorder. As used herein, the term"patient” refers to a
manmal , i ncl udi ng a human. The term "t hi ocar bamat es”
refers to conpounds ' containing the fuf&Xional group NSOerr]-0 30
The terms "HBV', hiVeignd "HGV' refer to hepatitis-B virus,

hepatitis- Ciglrus and Qe alééﬂé%ted from: "V TUS; respectively.

(C1-Cg) -straight or branched alkyl, or (Cp-
Cg) -straight or branched alkenyl or alkynyl; and A

optionally comprises up to 2 substituents, wherein:
the first of said substituents, if present,
15 is selected from R! or R3, and
the second of said substituents , if present,
is R1;
B is a saturated, unsaturated or partially
saturated monocyclic or bicyclic ring system optionally
20 comprising up to 4 heteroatoms selected from N, O, or S
and selected from the formulae:

0+ 4O
. K

wherein each X is the number of hydrogen atoms

X

25 necessary to complete proper valence;
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- 10 - According to one enbodi nent, the invention

provi des nethods of inhibiting IMPDH activity in a manmal conpri si ng
the step of aﬂgg%kﬁhpring to said manmal , a conpound @®CTMUSP7H6623 | : 5
[err] erern: 10 Ais selected from
(dJerr]-(err])-straight or branched al kyl, or (C2- Cerr])-straight
or branched al kenyl or al kynyl; and A optionally conprises up to 2.
substituents, wherein: the flilrst of said substituents, if
present, 15 Is selected fromRerr] or Rerr], and ' t he
second of said subshdtmesptSiondlliypeemphises up td 3 Bubstlituents, Bis
a saturated, unsat ur ated or partially sat urated nonocyclic or
bicyclic ring systen1oﬁ%|bnally 20 conprising up to 4 heteroatons
selected fromN, O or S  the £igs§epEcsain ryntiffaenssnuthepresent,

X X [€fL]lgelected from RL, R2, R4 or RS,
) 5 the second of said substituents, if present,

is selected from Rl or R%, and
the third of said substituents, if present,

is R1; and
D is selected from C(0), C(S), or S{0)3y;
10 wherein:
each R! is independently selected from 1,2-
methylenedioxy, 1,2-ethylenedioxy, R® or (CHy)p-Y;
wherein n is 0, 1 or 2; and
Y is selected from halogen, CN, NO,, CF3, OCFj3,
15 OH, SR®, S(O)R®, SO,R®, NH,, NHRS®, N(R6),, NR6RB, COOH,

COOR® or ORS;

each R? is independently selected from (Cq-C4)-
straight or branched alkyl, or (C,-C4)-straight or
branched alkenyl or alkynyl; and each R2 optionally

20 comprises up to 2 substituents, wherein:
the first of said substituents, if present,

is selected from R, R% and R5: and
the second of said substituents, if present,
is RY;

25 R3 is selected from a monocyclic or a bicyclic
ring system consisting of 5 to 6 members per ring,
wherein said ring system optionally comprises up to 4
heteroatoms selected from N, O, or S, and wherein a CH,
adjacent to any of said N, O, or S heterocatoms is

30 optionally substituted with C{0); and each R3
opticnally comprises up to 3 substituents, wherein:



wherein each X is the nunber of hydrogen atons 25 necessary to conplete

proper val ence; WO 97/ 40028

PCT/ US97/ 06623 - 11 - and B
optionally conmprises up to 3 substituents, wher ei N peruse7/06623

the first ofwggff’@%ubstituents, I f present, Is selected from °~
Rlerr], Rerr], Rerr] or Rerr], 5 t he second of said
substituents, if present, is selected fromRerr] or Rerr], and
the third of said substituents, if presentj2 - is Rlerr]; and '
Dis selected fromC(O, C(S), or S(Oferr]; 10 wher ei n:

each Rlerr] is independent|y.sg| 9% LuBstituents, MEH gRadi oxy,

1, 2-et hyl enedi oxy, R err] ore(CH erraf[gr?}-v\?l;s LRuente, ti)\V%J/k?erein nis O,
1 or 2; and is selectyd frem|Rict &f.f RfmemaRdgen, CN, NO2, CF3, OCF3,

15 OH, SRierr], S(O R eghd,seddfd dfRRi6] subkt £€idnt NHRHesent,

N err err], NR err err], \ COOR[ err] or err];
efacl?L R[]e”] i]s iﬁg[eﬁéhlﬁg[l’a?ﬁylwcg_{a? SR err]-C[]err])- ]

5 the third of said substituents, if present,
is RY;
each R? is independently selected from OR>,
oc(0)RE, OC(O)RS, OC(O)OR®, OC(O)ORS, OC(O)N(R6),,
opP(0) (OR6) 5, SR®, SRS, S(O)R6, S(O)R5, SO3R6, SOR5,
10 SO,N(RE) 5, SO,NRSRS, S03R€, C{O)R5, C(O)ORS, C(O)RS,
C(O)OR®, NC(O)C(O)R®, NC(O)C(O)R5, NC(0)C(O)ORS,
NC(O)C(O)N(R6),, C(O)N(R6),, C(O)N(ORS)RS,
C(O)N(OR6)R5, C(NOR®)RE, C(NOR®)RS5, N(R6),, NR6C(O)}R,
NR6C(O)RE, NREC(O)RS, NREC(O)ORE, NR6C(0)ORS,
15 NR6C (O)N(R®),, NRSC(O)NRS5R®, NR6SO,R®, NR6SO,RS,
NR6SO,N (R€) 5, NR6SO,NRSRE, N{(OR6)RE, N(ORS)RS,
P(0) (OR6)N(R6) 5, and P(O) (ORS),;
each R® is a monocyclic or a bicyclic ring system
consisting of 5 to 6 members per ring, wherein said

20 ring system optionally comprises up to 4 heteroatoms
selected from N, O, or S, and wherein a CH; adjacent to

said N, O or S maybe substituted with C(0); and each RS
optionally comprises up to 3 substituents, each of
which, if present, is R1;

25 each R® is independently selected from H, (Cy-Cy)-
straight or branched alkyl, or (C5-C4) straight or
branched alkenyl; and
each R® optionally comprises a substituent that is R7;

R7 is a monocyclic or a bicyclic ring system
30 consisting of 5 to 6 members per ring, wherein said



straight or branched al kyl, or (C2-C4)-straight or branched al kenyl
or al kynyl; and each R2 optionally 20 conprises up to 2 substituents,
wher ei n: the first of said substituents, if present,

is selected f%gg ZBbggr], Rlerr] and Rerr], and PCT/US7/p6623
second of sai ubstltuents I f present, Is Rerr]; 25

Rlerr] is selected froma nnnocyclic or a bicyclic ring system
consisting of 5 to 6 nenbers per ring, wherein said ring system
optionally conprises up to 4 het eroat 8#s~sel ected fromN, O or S,
and wherein a CH err] adjacent to any of said N, O or S
heteroatoms is 30ringOpisoanl byt suhalliyt voegriseh @ Qo arktescatBerr ]

tional | i ti , LD 0028
optional |y conpri sy upct M8 I0UUM S, WHR Bhbrein a oy A9a3LAE00S

the first of said suhgt vt uUeNdS, s idayee SRIbstituted with sc &8 eeind ebehnR?
Rlerr], Rerr], err % i d
substituents, if pf@@gﬁpalf$ COAprlﬁ §§1§8t8dsPP5%+$#eﬁtﬁ Eé% B8 t§g
5 5 choisent Arewl Bf &3i-Fuissriaigbht or blralpﬁl@s:b@t 1, (€2- s
Rlerr]: C4) straight or branched alkenyl, 1,2-methylenedioxy,
1,2-ethylenedioxy, or (CHy)p-2:
wherein n is 0, 1 or 2; and
Z is selected from halogen, CN, NO,, CF3, OCF3,

10 OH, S(C3-C4)-alkyl, SO(C1-C4)-alkyl, SO05(C3-C4)-alkyl,
NH,, NH(Cl—C4)-alky1, N((Cl-C4)—alkyl)2, N((Cl-C4)'

alkyl)RB, COOH, C(0)O(Cy-C4)-alkyl oxr O(C;-Cq)-alkyl;

and
R8 is an amino protecting group; and
15 wherein any carbon atom in any 3, R2 or Rf is
optionally replaced by O, S, SO, SOy, NH, or N{C;-C4)-
alkyl.

The term "substituted" refers to the
replacement of one or more hydrogen radicals in a given

20 structure with a radical selected from a specified
group. When more than one hydrogen radical may be
replaced with a substituent selected from the same
specified group, the substituents may be either the
same or different at every position.

25 The term "monocyclic or bicyclic ring system
consisting of 5 to 6 members per ring" refers to 5 or 6
member monocyclic rings and 8, 9 and 10 membered
bicyclic ring structures, wherein each bond in each
ring may be possess any degree of saturation that is

30 chemically feasible. When such structures contain
substituents, those substituents may be at any position

of the ring system, unless otherwise specified.



each R err] is independently selected fromORerr], OC(ORerr],
OC(ORerr], C(OORerr], C(OORerr], OC(O)N(R[er 1)[err],
OP(O(CORerr])[err], SR err], SRerr], S(ORerr], S(ORerr],
S err err rr err 10 Sgerr]N err err],
Sgerr}ﬁ[R[e‘*??i?@fﬁ] ]g[qer]r]R[err], C(qO)R[]erﬁﬁ C(]OgER[e]rrP]CTm%(Wg)))“Rz[aer‘r],
NC(O)C(O)R[err] NC(O C(O R err], NGO C( ]
Rlerr])[err], CCONRerr])[err], C(ONOR err]
) rr], C(NORerr])Rerr], ] r], N(R[err])[err]
e , NR[err]C(O)R[err], NR[e ORerr],
}1 NR[ er r W( QLORE 8564, s r' stebfrs QK,R[e”])[e”]

Rlerr], NRerr]S(err err| err]S err]Rlerr],

r] (qué?#qr)a[léfw CorRRE &R r PBFRr4 ]meé‘ﬂa RPer Ppiected from
N(OR e r] JRlerr] N N(cQ%[xersr] ) Rhese] heteroatons Iﬁ(a@) (r@B[laE:é] AN REgFBdn [err],
er

r]) J errg] nonocyclic or a
bicyclic ring sy in thes@oﬁ%f‘ﬁt?%ﬁt?}?s §5t m@ﬁbépg PeFULFIRE wherein -
said 20 rs ng sqaﬁ;ﬁmr@ptusombhlycamrprsmeip to 4 heteroatons _
selected fromN, O or ere;, a_CH2? ao(IJ aid N O

ent
or S maybe substituted vm t hh(e,(g% %%%hn s ttﬁﬁt PB’H%HW onpri ses
up to 3 substit uemydy;ogsaciatoms necessarMszompflemeepe‘npﬁrigaE@me'} 25

each R6 is i ndep?ﬁ%ﬁ{gal%a%,eke%eg fiofi'kb l‘(ﬂrﬁfgre]n g[t%an],) dep%ndln%e

straight or bran
al kenyl ; and upon té’@cﬁdﬁﬁté ¥i efath Jémﬁmt@es tg whbshi ¥ubhtbeud is

R7; 10 (c, W, icc ox BONOEME| iGedtity HICHH &wbi BEjE¥SHEMN By

consisting of 5 taotoms, r;tgl%r %h%ena {19 o}:l\ht% elbonds getween the ring
atom to which X is bound and the two adjacent ring
atoms (single, double or triple bond). In essence,
this definition is meant tc exclude from X any

15 substituents other than hydrogen.

The term "amino protecting group"” refers to a

suitable chemical group which may be attached to a
nitrogen atom. The term "protected” refers to when the
designated functional group is attached to a suitable

20 chemical group (protecting group). Examples of
suitable amino protecting groups and protecting groups
are described in T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 2d. Ed., John

Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser
25 and Fieser's Reagents for Organic Synthesis, John Wiley

and Sons (1994); L. Paguette, ed. Encyclopedia of

Reagents for Organic Synthesis, John Wiley and Sons

{1995) and are exemplified in certain of the specific
compounds used in th > invention.

30 According to another embodiment, the
invention provides methods of inhibiting IMPDH in
mammals by administering a compound of the formula
{IT):
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- 13 - ring systemoptionally conprises up to 4 heteroatons
selected fromN, O or S, and wherein a CH2 adjacent to said N, O
or S maybe sufsiiddgd With C(O; and each R7 opt i onakdyUSIGNEER3 SEes
up to 2 substi tuents i ndependently 5 chosen from H,
(Cerr]-Cerr])-straight or branched alkyl, ((err]- C4) straight or
branched al kenyl, 1, 2-net hyl enedi oxy, 1, 2- et hyl enedi oxy, or
(CHerr])[err]-Z wherein n is-0151-or 2; and Zis

selected from hal ogen, CN, NJerr], CFlerr], OCF[err], 10 CH,
S(err]-Cerr])-alkyl, SQderr]- C[err]
SHerr](Cerr]-derr])-alkyl, I—% KP/\MFEC[err] Cerr])-al kyl,
N((C[err]-C[err])-aIkyI)[err], N((Clerr]-CHerr]B- al kyl)R[err],

COH, (OQqderr]-(err])-al kyI or O(C[err](-ICf[)err]) al kyl ; and
R8 is an am no prot ect| ng grou and wherei n any carbon atom

inany A R2 or ReWphgreli t? A Ias? Féﬁﬁaeédalb?/"*b S, SO, Sderr], NH,
or N(Cerr]-Cerr])- Mat&\dreferably, in methods Tdveliogrimg the
"substituted".refers tao t t on e hydr ogen
radicals in asgi veﬁoﬁlBouant?ﬂc{%rrnéJl\%Det ﬁﬁgmﬁgdl(g%‘ ?ng:[%n%gx froma

speci fi ed grompriveeninom 0 thmar? @m@smwuegtm r dsiaeddimgy tbean
replaced with a sUBSELEHERL SRbefhiihd’ el BRveRon provid¥iChkth8dsdr oup.

the substituents may be eit sanme or different at every
position. 25 or inhibijking e}’?ﬁmﬁdﬁoé‘yé‘ﬁmabre@%ﬂw{q% COMRGUBEEt em

{I) or (I1), wherein B comprises at least a single
10 substituent selected from the group defined by RS.
Preferably, in this embodiment, B is a monocyclic
aromatic ring containing at least one substituent which
is also a monocyclic aromatic ring.
The present invention alsc provides compounds
15 which are useful in inhibiting IMPDH. According to one
embodiment, the IMPDH inhibitory compound has the

formula (IIl):
A\N/D\N/B E
H H | />—G‘

G
(III)
20
wherein A, B and D are as defined above;
E is oxygen or sulfur; and
G and G' are independently selected from R! or
hydrogen.
25 According to an alternate embodiment, the

invention provides a compound of the formula (IV):



consisting of 5 to 6 nenbers per ring" refers to 5 or 6 menber

nonocyclic rings and 8, 9 and 10 nenbered bicyclic ring structures,
wherei n each bond in each ring may be possess any degree of
saturation that ﬂ§ chem cally feasible. Wen such sybyﬁkyﬁﬁgﬁcontain
substi t uent YO g‘substltuents may be at any position o{ the rrng
system unl ess otherMAse speci fi ed. WO 97/ 40028

PCT/ US97/ 06623 - 14 - As
specified, such ring systenms may optienally conprise up to 4 '
het er oat ons sel ected from N, Oor S. Those heteroatons may repl ace
any carbon atons in these ring systens as long as the resulting 5
conmpound i s chem cally stable. B\\‘,/D\\,/B Be term "wherein each X is
t he nunber of hydr ogen at ons ‘hecesSary F o npl&te proper val ence”
means that X is 0, 1 or 2 hydrogen "atons, depéndi upon the identity
of the ring atomto which X is bound 10 , NN O or S), the identity of
the two adjacent ring atons, and the nature of the bonds between the
ring atomto which X is bound and t hgwwo adj acent ring at ons
(single, double or triple bond). In essence, this definition is neant

to exclude from ¥hemgid5B, DsSUDSIG tamenics athedeftmmdraﬁkanpyh and B’
e L erm " agi N0 ReOkeChENda M8 Rind . 8a3 008 parsia Pty AT cal of oup

whi ch may be at t achéd ogen a ro ected"” refers
to when the moaegvgihage@lrquldrmlrlggogystsma@mtammhm a suitable 20
chem cal group (E%ﬁb%EEhH? S5 OLP) 4 hé@@&%@k%ﬁsoéelected ecﬁ”bQos
protecting groups and ecting group are descri ed i'n 1. G eene
and P.G M Wits, and se PFB?%C?WW% Jﬁ%mPﬁaErganlc Synt hesi s, 2d. Ed.
John x
X
x X

X X
X : or X :

wherein each X is the number of hydrogen atoms

10

necessary to complete proper valence;
and B' optionally comprises up to 3 substituents,
wherein:

15 the first of said substituents, if present,
is selected from R1, RZ2, R4 or R3,

the second of said substituents, if present,

is selected from Rl or R4, and

the third of said substituents, if present,

20 is Rl; wherein X, Rl, RZ, R4 and R are defined as
above.
Excluded from this invention are compounds of
formula {IV) wherein B and B' are simultaneously

unsubstituted phenyl and compounds wherein B is



Wley and Sons (1991); L. Fieser and M Fieser, Fieser 25 and Fieser's

Reagents for Organic Synthesis, John WI ey and Sons (1994); L.
Paquette, ed. Encycl opedia of Reagents for Organic Synthesis, John
Wl ey and Songrogmo 28 (1995) and are exenplified in certain afCUS78§RTI fi_C
conmpounds used 1'n this invention. 30 Accordi ng to anot her
enbodi nent, the i nvention provides nethods of inhibiting | MPDH in
manmal s by admi ni stering a conpound of the fornula (rn): WO
97/ 40028 PCT/1J597/ 06623

- 15 - [err] wherein B and D are as defined above.

Mre preferably, iQneebBedsuEesd g thE B is CONMpANIdsoef, teinvkaso(1) or
(1), conponent B es fromO to 2 substituents. According to an

.conpri
al ternate embodi nefif, tfﬁélg%?/ %81 pr ovi des et hods for inhibiting
| MPDH i n a mamal enpl oyi ng Eosfemakrdy, in compurnds (df )forwuwdmei(AVB, B
conprises at |east _a . siLhngle 0 S Ltu £ fir t group
defined by R5. andPPef %F%bé@?nxlnl&%{\lgge%ﬁ?%ﬁ% %% ilse%arytngﬁgcycl iC
aromati c ring5cont suhshjtaent ezanh .on&heghsconpeyndsrinsh represepted| 8y a
monocyclic aromati ¢ E{n{]ga (V) : The present invention also
provi des conpounds f mhic% are useful in inhibiting IMPDH  According to

one enbodi ment, the I MPDH i nhibitory conmpoundg ha *ﬁ\g
N
A
/I:;J\ ///D
J N N
H H
v)
10 wherein K is selected from Rl or R4; and J is selected

from R1, R2 or R4.

Preferred compounds of formula (V) are those
wherein D is -C(0)-, those wherein E is oxygen; those
wherein J is NR6C(O)R® or NR6C(O)RS®, preferably

15 NR6C(O)R®, more preferably N(CH3)C(O)R®, and more
preferably N(CH3)C(O)CHz; those wherein K is (CHp)-Y,
preferably OCH3 (i.e., n is 0, Y is OR®, and R6 is
CH3):; and those wherein G is hydrogen. More preferred
compounds of formula (V) are those wherein:

20 E is oxygen

J is NRSC(O)RS or NRBC(O)RS;

K is (CH3)p-¥Y; and

G is hydrogen.

Even more preferred compounds of formula (V) are those

25 wherein:

D is -C(0O)-;

E is oxygen;

J is NR6C(0)RS;



formula (111): [err] 20 wherein A, B and D are as defined

above; E is oxygen or sulfur; and G and G are independently
selected fromRerr] or hydr ogen. 25 According to an
alternate e ¢ | t, the i nvention provides a conpoupér,g§-,97;09@3f ormul a
(1Vv): 7/ 40028 PCT/ US97/ 06623

- 16 - Jerr] wherein B, D, E, Gand G are defined as above
and B 5 is a saturated, unsaturated or partially saturated

nonocyclic or bicyclic ring system optioraliby-~ conprising up to 4

het eroatons selected fromN, 0, or S and sel ected fromthe fornul ae:

K is OCH3; and
G is hydrogen.

Most preferably in such compounds, J is N(CH3)C(O)RS.
Alternate preferred compounds are those of

) formula V: wherein J is R2, those wherein D is -C(0)-,

those wherein E is oxygen, those wherein J is R2
substituted with Ry’ preferably wherein R is

NR6C (0) ORS or NR6C (0)ORS, more preferably wherein R4 is
NROC (0) OR®, more preferably wherein r? is NHC (0) ORS,

. 4 .
10 and more preferably wherein R is NHC(O)0O-3-
tetrahydrofuranyl, those wherein K is (CH2)p-Y,
preferably wherein K is OCH3, those wherein G is

hydrogen, and those wherein:
D is ~-C(0)-:

15 E is oxygen;

K is OCH3; and

G is hydrogen.

Alternatively, other preferred compounds
20 include those of formula VI:

| H D/H Nj\ Y
(M—lll/\g”\ U\H O/D

VI



[err] wherein each X is the nunber of hydrogen atons
necessary to conpl ete proper val ence; B' optionally conprises up

to 3 substituents, wher ej=—F s BEEN \the first of said
substituents, w(;g%ment \‘?d fra gim Rierr], R ecTipsoreesr] or
Rlerr], t he seg substit uent s, |f present,

S selected fromRerr] or R . and the third of said
substituents, if present, 20 is Rlerr]; wherein X, Rerr], Rerr],
Rlerr] and Rlerr] are defined as abovel® - Excluded from
this invention are conpounds of formula (1V) wherein B and B are

si mul t aneously tho 8@ Sedigdduntdse @ epepymhi anvls ciexeindx WseoeHy, Band

WD 97/ 40028 PCT/ US97/ 06623

those compounds of formula VI wherein G is hydrogen.
An alternate embodiment of this invention is

compounds of formula V wherein K is selected from Rl or

. 9 .
5 R4; and J is selected from R1, R2, R4, and R” wherein,

Rl, R2, and R4, are as defined above and R9 is
independently selected from (C;-C4)-straight or
branched alkyl, or (Cy-C,)-straight or branched alkenyl
or alkynyl; and each RY optionally comprises up to 2
10 substituents selected from NRGC(O)ORlo, wherein R6 is
as defined above and R'° is selected from (Cq-Cg)-
straight or branched alkyl optionally comprising up to
two substituents selected from NR®°R®, SR6, SO,RS,
- (CHp) ,-SR®, - (CH;)n-OR6, and OR®, wherein n, R® and
15 R8, are as defined above.

In another embodiment, preferred compounds
are those of formula VII:

CN

A\N/D\\
H H
20 VII

wherein K is selected from Rl and R%4; and

A, D, R! and R4 are each independently as defined in
claim 1.
25
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- 17 - unsubstituted phenyl and B is tri-chloro-, tri-brono

or tri-iodo phenyl. : Preferably, in conmpounds of forrrul a
(1v), B and B' are phgnrT@raupssHzempLs BEENJ | at | east one

substi t uent ea These conpoREPUSCHY e represent ed|by (V):
[err] %1’60”2 wherein KTs serected fromRerr] or lg[cgft{%?%ﬂg%d J-is
sel ected fromRerr], Rerr] or Rerr]. Preferred
conpounds of formula (V) are those wherein Dis -C(O -, those
wherein E i s oxygen; those wherei-n2d s NRerr]C(O R err] or

NRerr]C(ORerr], preferably 15 NR6C(O) R6, nore preferably
N(CH3) (O R6, and more o Foge BES%&{@@&VC%%%”&C&Q%&MWI dwose

wherein Kis (CHerr])[e ., nis 0, Yis
OR[err], and R[erﬁrl}oﬁ%‘”hereln DCILB)"’CéQn)d'rt tﬁ%%@ﬁéﬁ?hn@lksl‘ﬁydrogen Mor e

preferr ed néHYERRAUNRGES aQBmBewufﬂm_{; \éuxasrtqtm@aewweﬁr 134-.1_51 20

E 0)
<15 (Qferr])[erfiseicpppts selected tion Rty baRbyahins 9  fyan

or & prc(eg)errsed caofpiriiR60f NREENYI RS ( \QH A6 R9BR6E25and @ﬁfﬁl@ﬁ@m)oa5
IS -
those wherein A is a monocyclic arcmatic ring

substituted with 1-2 substituents selected from the
group consisting of CHpNROC(0)OR® and CHyNR®C (0)ORO/
those A is a monocyclic aromatic ring substituted with

10 CH,NROC (0) OR®s those wherein A is a monocyclic aromatic

ring substituted with CH,NHC(0O)OR®: those wherein A is
a monocyclic aromatic ring substituted with CHoNHC (O)O-
3-tetrahydrofuryl, those wherein K is {(CHp)p-Y, those
wherein K is OCH3, and those wherein:

15 A is a monocyclic aromatic ring substituted
with CHoNHC(0)O-3-tetrahydrofuryl; and

K is OCHs3.

Alternatively, other preferred compounds of

20 this invention include those compounds of formula VIII:

SUSN U

N N

~p~” N

H
NC
VIII

25 wherein D and K are as defined in claim 1.

Another embodiment is those compounds of

formula IX:

This Sheet Has Been Reﬂlaced

IR




E i s oxygen; Jis NRerr]C(ORerr]; WO

97/ 40028 PCT/ US97/ 06623

- 18 - Kis OCHerr]; and G i s hydrogen.
Most pref er ablyy, bfgessach conpounds, J is N(CH3) C(O R6. PCT/US97/06623
Alternate preferred conpounds are those of 5 formula V: wherein J is
R2, those wherein Dis -C(O) -, t hose wherein E i s oxygen, those
wherein J is Rerr] substituted with Rlerr], preferably wherein R
IS NR[err]C(O OR[err] or NRlerr]C(OrORterr], nore preferably wherein
R is NR[err]C(OOR[err], nore preferably wherein R is’

NHC(O OR[err], 10 and nore preferably wherein Rlerrd is NHC(O O 3-
tetrahydrofuranyl, those wherein Kis (CH2)[err]-Y, preferably
wherein Kis OCH err], those wherein Gis end t hose

wher ei n: Dis ﬁw oxygen;
. , N/D\N
H

IX

wherein:
5 D is selected from C{0), C(S) and S({0)o;
K is selected from Rl and R%; and

J is selected from R1, RZ, and R4.

More preferred compounds of formula IX include
10 those wherein D is -C(0)-, those wherein J is NR6C(O)R®
or NR6C(0)R6s those wherein J is NROC(0}R®s those
wherein J 1is N(CH3)C(O)R5r those wherein J is

N(CH3)C(O)CH3, those wherein K is (CHy)p-Y, those

wherein K is OCH3, and those wherein:

15 K is OCH3; and

J is N(CH3)C(O)CH3.

Tables IA, IB and IIB list preferred
individual compounds of the invention and preferred
20 compounds employed in the compositions and methods of
this invention. Table IIA lists preferred compounds

employed in the methods of this invention.



Kis OCH3; and G i s hydrogen.

Alternatively, other preferred conpounds 20 I ncl ude those of formula Vi:
[err] 19

t hose conpound formula VI wherein Kis OCHerr], and pcrusonoss2s

t hose corrpoﬁv " ‘izsforrrul a VI wherein Gis hydrogen.

An alternate enbodi nent of this invention I S conmpounds of
formula V wherein Kis selected from 5 Rlerr] or Rerr]; and J
is selected fromRerr], Rerr], Rerr],-am-Rerr] wher ei n,

Rlerr], Rerr], and R err], are as defined above and R err]
I s i ndependently selected from ((err]-Clerr]) -straight or
branched al kyl, or ((err]-Cerr])-straight or branched

al kenyl or al kynyl; and each Rl err] optIakks |BA conpri ses 10 up
to 2 substituent selected fromNRerr]C (O ORergl]. wher ein
Rlerr] is as defined above and Rlerr] is selected \ from
(derr]-derr])-straight or branchedal kyl op
conprising up to two substituents selllected f
NRlerr]Rlerr], SRlerr], Sqerr]R e ~o(C )-SR err],
-(CH err])-OR4[err], and OR[err | N wherein n, R err] and
Rlerr], are as defined above. H H I n anot her
enbodi ment, prefer |#cd \.,UII}J'C&IIIUID K ar¢—those—of piUl mta—vi ;
Lerr] 1 H H benzyl
5
Table IB
K O—\
oY
o) AN
\N/l\N
H H
10

L G K B!

2 H H 3-methoxyphenyl

3 H H 3-thienyl

4 H H 3,4-difluorophenyl

5 H H 2, 5~-dimethoxyphenyl

6 H H 3-methylthiophenyl

7 H H 3-bromophenyl

8 H H 3-cyanophenyl

9 H H 3-trifluoromethyl-4-

chlorophenyl

10 H H 2-methyl-3-chlorophenyl

11 H H 2-methoxy-5-methylphenyl

12 H H 2-methoxyphenyl

13 H H 3-methoxyphenyl

14 H H 2, 5-dimethoxyphenyl

15 H H 3-nitrophenyl

16 H H 4-nitrophenyl

17 B H 3-methylphenyl

18 E H 3-trifluoromethylphenyl

19 H H 2-trifluoromethylphenyl

20 H H 3-fluorophenyl

21 H H 4-phenoxyphenyl

22 H H 3-chlorophenyl




20 wherein Kis selected fromRerr] and Rerr];

B, Rerr] and R err] are as defined above; and Dis
selected fromC(O, C(S), or S(OfJerr].
20 97/40028 More preferred conmpounds of fornul apGRUSIM0EE23
t hose wherei n“B)ls -C(O-, those wherein Bis a nonocycl i c
aromatic ring substltuted wth 1-2 substituents selected fromthe
group consisting of 5 NRerr]C(ORerr], NRerr]C(ORerr],
CHerr]NRerr]C(OOR[err], and CHerr]NR errf&(O ORerr], t hose
wherein B is a nonocyclic aromatic ring substituted with 1-2
substituents sel ec romgTnNg K grcmm CONSi STing &g
CHerr]NRerr] C( C))LTABUI rard u-ll eTT jH\lI‘ILEI T ECOIRE I a- fluoro hadipse
wherein B is a nonocyct T ofret T Ty 10 SUDS T RThEEh BR Y 1
CHerr]NRerr]C(O et “H Lﬂch WenET T BTy 3- (hydroxyREURYY hényl
aromati c ring subsi 1 7 cH et lTI\ll‘Ib3Jra.&e Vilphenyds e
wherein B is a[err AT O T TT TR RAP S Ky PHERPL W U 1
CH err] NHC(O O 3-t VAR o tfrose—wher %'—by}:dﬁnyl
(CHerr])[err]- TR sECH e i-p '
B is a nonocyclic | g Substg tuted 2 (5 Wethy L tRiGIN I (O
O 3-tetrahydrofury 7 H RT3, {Xetnyiehedioxyphenyl
Al ternatively, otheggerefgrrettTompogds of 20 3_metﬁﬁqsqjggggﬁégyquncfude
those conpounds of Y ) 3-trifluoromethyl-4-
nitrophenyl
42 H 3-chloro phenyl
43 H 3-chloro 3-methylphenyl
44 - - -
45 H 3-fluoro phenyl
46 H 3~-fluoro 3-methyliphenyl
47 B H 3~carbomethoxymethylphenyl
48 H H 3-carboxyethylphenyl
49 H H 3~dimethylaminophenyl
50 H H 3-12-(2~-
methyl)dioxolanyl]phenyl
51 H H 3-aminocarbonylphenyl
53 H H 3-{3-furanyl) -phenyl
51 H H 3-carboxymethylphenyl
55 H 3-methoxy 3-methylphenyl
56 H 3-methoxy 3-nitrophenyl
57 H 3-chloro 3-carbomethoxymethylphenyl
58 H H 3-amino-5-methylphenyl
59 H 3-methoxy 3-aminophenyl
60 H 3~-bromo 3-methylphenyl
61 H 3-chloro 3-chloro-4-(5~-
oxazolyl)phenyl
62 H 3~-chloro 4- (2-methylpyridyl)
63 H 3-chloro 3-carboxymethylphenyl
64 H 3-bromo 3-nitrophenyl
65 H 3-bromo 3-aminophenyl
66 H H 3-[5- (2~
methylpyrimidinyl) lphenyl
67 H H 3-(5-oxazolyl)phenyl
68 H 3-chloro 2-thienyl
69 H 3-chloro 3-thienyl
71 H 3-chloro 3-methoxycarbamoyl-phenyl
72 H 3-chloro 3-acetamidophenyl
73 H 3-chloro 3-iodophenyl
74 H 3-methyl phenyl




[err]
and R err]

Dis selected fromC(O,

PCT/ US97/ 06

wher ei n:

Rlerr],

5

Q‘gg 97/40023

wherein Kis selected fromRerr]
are as defi ned above;
S(OJerr].

and R err]
xS),

Dis selected fromC(O,
Kis selected fromR[err]

Rlerr],

or

and Rlerr],
and 25
WD 97/ 40028

- 21 - pcrhSétidse2s
C(S) and S(Oferr];

and R err]; and J is selected from
and Rlerr].
- 24 -
# G K B!
75 H 3-methyl 3-methylphenyl
76 |methyl 3-chloro 3-methylphenyl
77 |methyl H 3-methylphenyl
78 H 3~chloro 3-nitrophenyl
79 H 3-chloro 3-aminophenyl
80 H H 3-
{cyclohexylsulfamoyl)phenyl
81 H H 3-(methylsufamoyl)phenyl
82 H H 3- (phenylsufamoyl)phenyl
83 H 3-methoxy 3-benzyloxycarbamoyl-phenyl
84 B 3-methoxy 3-acetamidophenyl
85 H 3-chloro 4-(2-methyl) furanyl
86 H 3-chloro 5- (2-methyl)thienyl
88 H 3-carbomethoxy 3-methylphenyl
89 H 3-carbomethoxy 3-nitrophenyl
91 H 3-chloro 4-(2-nitro) thienyl
82 H 3-chloro 4- (2~-hydroxyamino) thienyl
93 H 3-chloro 3~ (N-
methyl)trifluorocacetamido-
phenyl
94 H 3-chloro 3- {(methylamino)phenyl
95 H 3-chloro 4- (2-amino) thienyl
96 H 3-methoxy 3-trifluorocacetamidophenyl
97 H 3-methoxy 3~ (N-
methyl) trifluoroacetamido-
phenyl
98 H 3-methoxy 3-(3'-
picolyloxycarbamoyl)phenyl
89 H 3-methoxy 3- (phenoxycarbamoyl)phenyl
100 H 3-methoxy 3-difluorocacetamidophenyl
101 H 3- 3-methylphenyl
acetoxymethyl
102 H 3- 3-methylphenyl
hydroxymethyl
104 H H 3-nitro-4-fluorophenyl
105 H 3-methoxy 3- (aminomethyl)phenyl
[«TFA)
106 H 3-methoxy 5- (N-acetoxy) indolinyl
107 H 3-methoxy 3- (N-methyl) acetaridophenyl
108 H 3-methoxy 3-[{2-0x0-2~ (3,4, 5~tri~
methoxyphenyl) acetyl)
amino}phenyl
108 H 3-amino 3-methylphenyl
110 H 3-methoxy 3-benzamidophenyl
111 H 3-methoxy 3-phenylacetamidophenyl
112 H 3-methoxy 3-phenylureidophenyl
113 B 3-methoxy 3-{t-butoxycarbamoyl

wherei n




More preferred conmpounds of fornmula | X include 10 those wherein Dis

-C(O -, those wherein J is NRerr]C(ORerr] or NRlerr]C(ORerr],
t hose wherein J is NR[err]C(O)R[err], t hose wherein J is
N( CH[err])C(O)@{ 9 those wherein J is N( CH3) C( O CHRCTAORIMH6623
wherein Kis ( Ferr [err]-Y, t hose wherein K is OCH3, and those
wher ei n: Kis OCCHerr]; and Jis
N(CH[err])CXC»C}{err]. Tables IA IB and I1B |ist
preferred i ndi vi dual conpounds of the RAvention and preferred 20
conpounds enpl oyed in the conpositions and net hods of this invention.
Table 1A lists pr ed gompounds K enpl oyed 1 n the get hods of thig
i nventi on. YWOT97 4002 methyl)phenyl
PCT/ . US97/ 06623 114 H 3-methoxy 3-{éyclopentylacetanido)
Table A Jerr] phenyl

115 H 3-methoxy 3-methylphenyl

Table IC

H H
MeO. L &
h y
o O \O/\
$

5
Compound L

116 NHC (0) O-t-butyl
117 NCH3C (0) O-t-butyl
118 NHC (0) O-methyl
119 NHC (0) O-phenyl
120 NHC (0} O- (S) ~3~-tetrahydrofuranyl
121 NHC (0) O-2-picolinyl
122 NHC (Q0) O~ (S) -5-oxazolidinonylmethyl
123 NHC {0) O-4~carbomethoxyphenyl
124 NHC (O) O-isobutyl
125 NHC (O)0-~-allyl
126 NHC (0)0-5-(1, 3~dioxanyl)
127 NHC (0) O-4-acetamidophenyl
128 NHC (0) O-2-furfuryl
129 NHC (0) 0-2-thiofurfuryl
130 NHC (0) O-2-methoxyethyl
131 NHC (0) O-~4-tetrahydropyranyl
132 NHC (0) O-cyclohexyl
133 NHC {0) O-cyclopentyl
134 NHC (0) O-2-hydroxyethyl
135 NHC (0) O~cyclohexylmethyl
136 NHC (0)0- (R, S) -3~-tetrahydrofuranyl
137 NHC (0} O-3-pyridyl
138 NHC (0) O-benzyl
139 NHC (0) 0-3- (tBOC-amino)propyl
140 NHC {0) O-4-hydroxybutyl
141 NHC (0) O-5-hydroxypentyl
142 NHC (0) O- (R, S} -2-pyranyl
143 NHC (0) O-3~ (N-tBOC) -piperidinyl
144 NHC {0) O- (R) -3-{2-0X0-4, 4~




5 H H 10 # G K
B' 2 H H 3- net hoxyphenyl 3 H
H 3-thi enyl 4 H H
3, 4-di fl uor ophenyl 5 H H 2, 5544 henyl
6 H Wo SHlges 3- net hyl t hi ophenyl 7 P@'ﬂ%%%xﬂ She
3- br onophenyl 8 H H 3- cyanophenyl 9
H H 3-trifluoronethyl-4- chl or ophenyl
10 H H 2- met hyl - 3- chl psophenyl 11 H
H 2- met hoxy- 5- met hyl phenyl 12 H H
2 Ll 2 ot b s haoan
ianethﬁfyphenyl ’ Combound L T T S—Hethexyphen I ’
. v [OOSR Frra
3' nl t rOphenyl LU 145 LI H T I%bWIIC I_yl -
17 H H 3=t - — H
3otrifl t hvl oh | 146 19 -dimethyl)-1,3
rithuoromet hyl p e1yl o N dioxanyl lmethyl
2-tr|fluoromethylphe.pm147 — T 20NAC (07 0-2-di- (hvdroxymethyl) sthyl
g'zf ! UorHOPhe“y' 2478 NHC [0) O14= (N-tBOC) ~pipe? 18I GV TRIEHIY
149 REC (00 INIEBOC) —piperidinyimethyl
150 NRC (0) O- (dibenzyloxymethyl)methyl
151 NHC (0) O~di~- (hydroxymethyl)methyl
152 NHC (0) 0-2~ (N-tBOC) -piperidinylmethyl
153 NHC (0) O=3-piperidinyl-TFA
154 NHC (0} O- (R, S}~ (2~
tetrahydropyranylimethyl
155 NHC (0) O-4-piperidinylmethyl-TFA
156 NHC (0)0- (R, S5) ~tetrahydrofuranylmethyl
157 NHC {0) O-3-methylsulfonylpropyl
158 NHC {0) O-3-piperidinylmethyl-TFA
159 NHC (0) O-2-piperidinylmethyl-TFA
160 NHC (0)0-{R, S)-3~-tetrahydrothiophenyl
le6l NHC (0) 0- (R, S) -3~tetrahydrothiopyranyl
162 NHC (0) O-3-methoxypropyl
Table IIA
5
at H H
] : m\l/n\e
# Ql Q2 B
28 3-methoxy 4-methoxy 3-methylphenyl
32 3-nitro H 3-methylphenyl
33 4-cyano H 3-methylphenyl
34 3-methoxy 4-methoxy 3~-bromophenyl
35 3-methoxy 4-methoxy 2-methoxy-5-
chlorophenyl
36 3-methoxy 4-methoxy 3-fluorophenyl
37 3-methoxy 4-methoxy 3-ethylphenyl
38 3-methoxy 4-methoxy 3-methylthiophenyl
52 3~chloro 4-methoxy 3-nitrophenyl
70 4-cyano 3-chloro 3-methylphenyl
87 l-imidazolyl H 3-methylphenyl




WD 97/ 40028 PCT/ US97/ 06623

- 23 - # G K B 23 H
H 3-chl oro-4-fl uorophenyl 24 H H
3- am nophenyl 25 H H 3- (hydr oxpCeRATSIFRe6Eheny |
26 H w097/4|0_(|128 3-acetyl enyl phenyl 27 H
H 3- hydroxyphenyl 29 H H
3- pyrldlnyl 30 H 4-pyri di nyl
31 H 2- (5-met hyl ythi azol yl 39 H
H 3, 4- ethylenedloxyphenyl 40 H H
3-met hyl - 4- ni t r optEITI— 3-hydrdkyme thil 4-methdXy 3-methylphenyl
3- trlfluoronetth'§3 3- (t-butoxycarbamoyl H 3-(t—butoxycarbamphhn%l
42 . H 3-ichl or{o methyl) phienyl 43 mebhyl)pherdelchl or
3- net hyl phenyl I - 15 H ‘3-Tluoro
phenyl 46 H 3-fluoro 3- net hyl phenyl 47
H - H 3- car bonet hoxynet hyl phenyl 48 H H
3- car boxyet hyl phenyl 49 H TableHIIB '
3- di net hyl am nophenyl 50 H - H 3-[2-(2-
nmet hyl ) di oxol anyl ] phenyl 51 H H
3- am.nocar bonyl phenyl 53 H H M
3-(3-furanyl) - phenyl 54 N. HN Q;
3- car boxynet hyl phenyl 55 H 3-NEth
3- net hyl phenyl 56 H 3 L oxy 3-ni trophenyl
57 H 3-chloro 3- carsbnet¥oxynet hyl ph I 58 H
H 53, am no- E_ thyl phenyl 59 H 3-pethoxy
3- ani nophenyl ¥ Q1" Q3
163 Cl N (Me) (Ac)
164 OMe N (Me) (Ac)
165 SMe CHoNHC (0} O (38) -
tetrahydrofuranyl
166 | S(0)Me N (Me) (Ac)
167 OMe N (Me) {Ac)
168 SMe CHpNHC (0) O~ (3s) ~
tetrahydrofuranyl

The compounds of Table IIA correspond to

compounds of formula (II) wherein one of said B

components is phenyl with two substituents, ol and 02,
10 In accordance with formula (II):

ol is selected from R!, R2, R4 or R3; and
Q2 is selected from Rl or R4.

The compounds of this invention may contain
one or more asymmetric carbon atoms and thus may occur
15 as racemates and racemic mixtures, single enantiomers,
diasterecmeric mixtures and individual diastereomers.
All such isomeric forms of these compounds are
expressly included in the present invention. Each
stereogenic carbon may be of the R or S configuration.
20 Combinations of substituents and variables

envisioned by this invention are only those that result



60 H 3- brono 3- et hyl phenyl 61 H

3-chloro 3-chl oro-4-(5- oxazol yl) phenyl 62

H 3-chloro 4-(2- nethylpyrldyl) 63 H 3-chloro
3- car boxynet hyl yl 64 3- brono

3-nitrophenb¥g9ﬁﬁ&ﬂ 65 H 3 br ono 3-aﬁfﬁ3§ﬁgﬁ§? T
66 H H 3-[5-(2-

met hyl pyri m di nyl )] phenyl 67 H

3- (5-oxazol yl ) phenyl 68 H -3zghoro 2-t hi enyl
69 H 3 chloro 3-t hi enyl 71 H

3-chloro Pﬁtpﬁ@yfﬁgﬁgﬂgﬁﬁ o&thxbée ﬁ?%PJGst HThe ter§3 chloro

3- acet am dopheny i odophenyl
74 H 3"akalpye", as used hereinphgpfers to compamdgwhaelzs

ECT/U597/06623 possess stabilit suff1c1ent to aIléN1manufactur# and G

3- net hyl phenyl Wh1Ch7@?*ﬁﬁ?ﬁﬂs the énEﬁFB}BV 5t e compgungd; £9F pheny |
77 nmethyl 5 sufficient period o3- tembytphesaylseful fo#8the burposes
gz;g}ggghenyl deta %Hggtkﬁphenne g. ,chggapeuéic or prop%yhagglc
(cycl ohexyl sul f asgyinpdteratiion to a8hammal or for use Hn affinity

3- (net hyl suf anoy h _ _ .
3-(phenylsufanny#%%ﬁﬁggggrap Y %%éllcaﬁlonS)’ ;ﬁ%ﬁ%ﬁaigy' such

3- benzyl oxycar bacoypeypiimydre stabl@4at aH-emperatd:metdfody °C or less,
géacetanlquhegyéﬁl%?% afence gg_ggéﬁéﬁﬁ§r§%¢ékﬁﬁﬁ chemi%hﬁ%}nP£Q¥£2$granyl
conditions, for at least a week.
As used herein, the compounds of this
invention, including the compounds of formulae I-IX,
are defined to include pharmaceutically acceptable
15 derivatives or prodrugs thereof. A "pharmaceutically
acceptable derivative or prodrug" means any
pharmaceutically acceptable salt, ester, salt of an
ester, or other derivative of a compound of this
invention which, upon administration to a recipient, is
20 capable of providing {(directly or indirectly) a
compound of this invention. Particularly favored
derivatives and prodrugs are those that increase the
bicavailability of the compounds of this invention when
such compounds are administered to a mammal (e.g., by
25 allowing an orally administered compound to be more -
readily absorbed into the blood) or which enhance
delivery of the parent compound to a biological
compartment {e.g., the brain or lymphatic system)
relative to the parent species. Preferred prodrugs
30 include derivatives where a group which enhances
agueous solubility or active transport through the gut

membrane is appended to the structure of formulae I-IX.



88 H 3- car bonret hoxy 3- et hyl phenyl 89 H

3- car bonet hoxy 3-ni trophenyl 91 H 3-chloro
4-(2-nitro)thieny| 92 H 3-chloro

4-(2- hydroxy gp enyl 93 H 3-chloro PCT/US97/06623 3- (\-
nethyl)trlflu am do-

phenyl 3-chloro 3- (nethylan1no)pheny| 95
H 3-ch|oro 4- (2-am no)t hi enyl 96 3- met hoxy
3-trifluoroacetam dophenyl 97 H - 29 -3-net hoxy

3-(N met hyl )trifl uoroacet ani do-

phenyl 98 H SpiEtipettically acceptaBtd Ialts of the

pi col yl oxycar banmoyl ) phenyl 99 . H, . . 3- et hgx .
3-(phen0xycarbanDyFPBHBH fis of thiyygnvention 1n%}$§§r1 e derived from
3-di fl uoroacet am dgphengteuticallPbccegtable inorgdhic and organic acids

3- net hyl phenyl 10 3.
3- net hyl phenyl and bases. Exanﬁ)c.l%r O%%%JE %ble acﬁ%zsfltl_sl include H

3-nitro-4-fl uérophewgitate, adnm&te,lalglnatez pepapiate, benzoate,

3- (a"1nonEthyl)phe@%hzenesulfonitévaﬂlsulfate}oﬁutyfﬁte, citdarrt hoxy
5- (N- acet oxy) i ndol i nyl 3- net hoxy

3- (N- met hyl ) acet anic@®phergte- camphgg§uqunate, cyclrrenpapepropiogafe,
(2-0x0-2-(3,4, 5-trigigluconate, dodecylsulfate, ethanesulfonate, formate,
nghoxyphenyl)acetﬁ#% rate, QIUCOhQPHﬁQﬁﬁ}FphgﬁyFerOPhOSRﬁﬁfe' ﬁlycoT Lghenyl

3- et hoxy 10 hambenlfateppiephdnoate, hékdnoate, hydrd:himttidey

3-phenyl acet am dop §%¥obromi%%ljﬁ¥$réiodld§ 3 ﬁg&;%&Q%thanesulfonate,

3- phenyl ur ei dopheny
3-(t - but oxycar banoylactate, malmegq/nxﬁjmte, methanesulfonate, 2-

PCT/ US97/ 06623 naphthalenesulfonate, nicotinate, nitrate, oxalate,
palmoate, pectinate, persulfate, 3-phenylpropionate,

15 phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tartrate, thiocyanate, tosylate and
undecanoate. Other acids, such as oxalic, while not in
themselves pharmaceutically acceptable, may be employed
in the preparation of salts useful as intermediates in

20 obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts.

Salts derived from appropriate bases include
alkali metal {(e.g., sodium), alkaline earth metal
(e.g., magnesium), ammonium and N-(Cj-4 alkyl)s* salts.

25 This invention also envisions the quaternization of any
basic nitrogen-containing groups of the compounds
disclosed herein. Water or oil-soluble or dispersible
products may be obtained by such quaternization.

The compounds of this invention may be

30 synthesized using conventional techniques.

Advantageously, these compounds are conveniently

synthesized from readily available starting materials.



- 25 - G K B'

nmet hyl ) phenyl 114 H 3- net hoxy 3-(cycl opentyl acet am do)
phenyl 115 H 3- met hoxy 3- et hyl phenyl

Table IC H H

I | [err] WO 97140028 Conmpound L PCT/USI7I06623 116
NHC( O) Ot - but yl 117 NCH err] C(O Ot - but yl

118 NHC( O) O et hyl 119

NHC( O) O phenyl 120 NHC(-O30 (S) - 3- t et r ahydr of ur anyl
121 NHC( 0) O- 2- pi col i nyl 122

NHC( Q) O ( S) - 5- oxazol i di nonythmeth¥kal, ds 3¢ la (I)-(IX

NHC( O) O 4- car bonet hoxyphenyl k 2 comp102u4n S ormu-a I(\II-eC O) are
O i sobut yl convenipytly obtained via N_q@;(cgsoié|lp§p:rated in 126
NHC( 0) 0- 5- (1, 3- digeeadpd1) synthetic Schdmes 1-3. NHC (O

O 4- acet am dophenyl 128 , NHC( O O 2- furfuryl

129 NHC( O) O- 2- t hildf &FPGF?‘} Synthetic Sche (see below), an

NHC( 0) 0- 2- mest hoxyetdustituted anilid8lis reacted\WEEB) 8- #-sebsahydieapyr anyl
ﬁﬁé( O O cycl open%géy@isgc@%%gggiéﬁéer Standardl\lﬁe%%g)tiﬁyﬁ-F@/d?io‘f&e?heyl
135 NHC deiredc ygleghexfh nglp:hymrocess, X andlS6may be one or
NHC( O O (R, S) - 3- tireANyHeplHb@RY | substituents (or their suitably
protected variants) as exemplified by the ring
10 substituents listed for compounds of formulae I-IX

above, at any position on the aromatic ring.



137 NHC( O) 0- 3- pyri dyl 138 NHC (O

O benzyl 139 NHC( 0) 0- 3- (t BOC- am no) pr opyl

140 NHC( 0) 0- 4- hydr oxybut yl 141

NHC( 0) 0- 5- hy dipay iin@tisy 142 NHC( O) O ( ReSugvimseany|
143 NHC( 0) 0- 3- (N-t BOC) - pi peri di nyl 144 B
NHC( O) O (R) - 3- ( 2- oxo0- 4, 4- WD 97/ 40028

PCT/ US97/ 06623 - 26 - Conpound
L di met hyl ) fuBanyl 145

NHC( 0) O- 3- et hyl t hi opr opyl 146 '

NHC( 0) 0- 4- [ ( 2, 2- di reetedypinhetidscidme 1:

di oxanyl ] met hyl 147 NH0) 0- 2- di - (hydr oxyrret hyl ) et hyl
148 . NHC( 0) 0- 4- (N-t Bm) pi peri di t hyl

NHC( 0) 0- 3- ( N- t BOC) - pi nylxmet *150"

NHC( O) O (di benzyl oxynet h t hyl
NHC( O) O di - (hydr oxynet hy t hyl CHCI/OMF
[ i di 153 NHC (0)

NHC( 0) 0- 2- (N-t BOC) - pi peri di nyl met Bytkent temp.

0- 3- pi peri di nyl - TFA 1 g#jhours NHC(O O (R, S) - ( 2-
t et rahydr opyranyl ) net hyl 155

NHC( 0) 0- 4- pi peri di nyl met hyl - TFA 156

NHC( O O (R, S) - t et r agehi il 8 3t hy! 157

NHC( 0) 0- 3- et hyl sul f onyl pr opyl 158

NHC( O) 0- 3- pi peri di nyl rret hyl - TFA 159

NHC( 0) 0- 2- pi peri di nyl & 1) Tosyimethyl isocyaride 1 )

KaCO3, MeOH, refiux M2 3) m-tolyl isocyanate

NHC( O) O ( R, S) 3-tetr a,hydr Oph — 1 dichioroethane
NHC(O) O (R, S) - 3-t et r ahygd i opyr%ﬁw"c Et0A < l 1 ambientNmC ( O)
0- 3- met hoxypr opyl . ovemnight
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Table A5 [err] Qerr] Jerr]

B 28 3- nethoxy 4- met hoxy 3- net hyl phenyl 32
3-nitro 3- et hyl phenyl 33 4- cyano

H 3- neth henyl 34 3- met hoxy

3- br onpphenyY© 971400 @ 3- net hoxy 4- net hoxy NEH%F X s.
chl or ophenyl 3- net hoxy 4- met hoxy 3- quorophenyI
37 3-nethoxy 4- et hoxy 3- et hyl phenyl 38

3- met hoxy 4- met hoxy 3-nethy|thioph@@yL 52 3-chloro
4- met hoxy 3-nitropheny| 70 4- cyano 3-chloro
3&f§;?iggggnyl 87 In Gengggf g&nthetlc cheBEj?Lﬁg%?0%§§§%|pheny|
- 27 - 90 subsZFitnpdedxpertaydiehydel- fhetrieox ¢ -metho8y bt it prreny |

ﬁgf’hiﬁ §t but oxycarpamylyteq) b SRS cﬁ&%@%ﬁ’éﬂi?r haemy!
uosylmethyllsocyanlde, to glve the resulting oxazole,

5 then reduced by catalytic hydrogenation to give the
desired aniline. Reaction of this aniline with an
isocyanate (here, m-tolylisocyanate) under standard
conditions gives the desired urea.

An alternate synthetic route is illustrated

10 in General Synthetic Scheme 3 (see above). A
substituted benzaldehyde (here 4-nitro substituted) is
converted to the corresponding oxazolyl aniline as
shown in General Synthetic Scheme 2. This aniline is
treated with a substituted benzoic acid (here, 3~

15 methyl-substituted) and a carboxylic acid activating
agent, such as diphenylphosphoryl azide, under standard
reaction conditions, to give the desired urea.

As can be appreciated by the skilled artisan,
the above synthetic schemes are not intended to

20 comprise a comprehensive list of all means by which the
compounds described and claimed in this application may
be synthesized. Further methods will be evident to
those of ordinary skill in the art. Additionally, the
various synthetic steps described above may be

25 performed in an alternate sequence or order to give the
desired compounds.

The compounds of this invention may be
modified by appending appropriate functionalities to
enhance selective biological properties. Such

30 modifications are known in the art and include those
which increase biological penetration into a given
biclogical compartment (e.g., blood, lymphatic system,

central nervous system), increase oral availability,



Table 11B H HIlerr] #

Qerr] Qerr] 163 Cl

N( Me) (Ac) 164 Owve N( Me) (Ac) 165
Shve rI NHC( O O (3s) - PCT/US97/06623
tetrahydrofurgvr%/ﬁjhﬁg 166  S(O[err]Me N(Me) (Ac) "~
167 Oove N( Me) (Ac) 168 SMve

CH err] NHC(O O ( 3s) - t et r ahydr of ur anyl
The conpounds of Table Il A correspond to - 33 conpounds of forrmula (11)
wherein one of said B conponents i s phenyl with two substituents,

Jerr] and err]. j1QreaskNsasawLooff&oMalinolobaMiRi é#dtion by
Qerr] is selected from R][DerrJi %R)r[erré, R[ierrLl qr er;ﬂlf;é an
Q@ i.s sel ected fromMEStEPhor 2R &F fjetdbolism and alter gate Ghounds of this

i nvention may cont &xtretion.one or nore asymetric carbon atons and thus

may occur 15 as racenates ' ' res, .Sl e i I,
di astereoneric m xtures and Fﬁgﬁl@él‘geﬁlg{gog(}p?g?érgeg?m}:@é @Eese%&iﬁ%v%%ﬁgn
i someric formé of taresexcedpenhdbigards for IMRPHesshgcérmingled itpeske

present invention. FaeRings arétcé(;én;%&gleen!ocf %a&peeiﬂayaxb& ﬁfhitﬂleciagormﬁga

configuration. 20 _Conpi nati ons of subStituents and vari abl es
envi si oned by this enayEst-i oANBiR1 BN GFode PrasuFedpy various methods,

including, for example, IMP dehydrogenase HPLC assays
(measuring enzymatic production of XMP and NADH from
10 IMP and NAD) and IMP dehydrogenase spectrophotometric
assays (measuring enzymatic production of NADH from
NAD). [See C. Montero et al., Clinica Chimica Acta,
238, pp. 169-178 (1995)].
Pharmaceutical compositions of this invention

15 comprise a compound of formulae (I), (II) or {VII) or a
pharmaceutically acceptable salt thereof; an additional
agent selected from an immunosuppressant, an anti-
cancer agent, an anti-viral agent, antiinflammatory
agent, antifungal agent, antibiotic, or an anti-

20 vascular hyperproliferation compound; and any
pharmaceutically acceptable carrier, adjuvant or
vehicle. Alternate compositions of this invention
comprise a compound of formulae (III)-{IX) or a
pharmaceutically acceptable salt thereof; and a

25 pharmaceutically acceptable carrier, adjuvant or
vehicle. Such composition may optionally comprise an
additional agent selected from an immunosuppressant, an
anti-cancer agent, an anti-viral agent,
antiinflammatory agent, antifungal agent, antibiotic,

30 or an anti-vascular hyperproliferation compound.

The term "pharmaceutically acceptable carrier
or adjuvant” refers to a carrier or adjuvant that may

be administered to a patient, together with a compound
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- 28 - in the formation of stable conpounds. The term

"stable", as used herein, refers to conpounds which possess stability
sufficient to all ow manufacture and whi ch mai nt ai ns | ity of
t he compoundVP840428 5 sufficient period of tine to be u?%?ﬁéﬁéﬁﬁ%he"
pur poses detailed herein (e.g., therapeutic or prophylactic

adm nistration to a marmal or for use in affinity chr omat ogr aphy
applications). Typically, such conpymds are stable at a tenperature
of 40[err]C or less, 10 In the absence of noisture or other chemcally
reactive condi tions, for .at |east .a. week. As used
herein, the conpo% dP Lt edtion, &p v%'h%%n&oelsn&ol}dfiﬁatfﬁg t(-':%(?rpounds of
formulae |1-1X  pharmgeldgficaddatbivity utkemdet mackdisi cahkgxaccodpeabl e 15
derivatives or progfigs ddiILh dobesPhRf FRCAUIH GR) ldb1iver adCCEPLabl e
derivative or prodrug” neans any pharmaceutical |y acceptable salt,
ester, salt of antherapewdgice@mogptophekn@efomRAUNF of a conpound of this

inve_n'(tj i on \(MoF ch, :Jpon adm;j!ﬁh%&hlabbﬁﬂi&Qlﬁyrﬁ&d%jtﬂ%le Lc%r%;@ers,capam e of
provi di ng irectly, or indirect conpund of, this invention.
Particularly favo?ae/b"vants apey F’\?\Q/%Fgﬁ LRt d?ag‘g%fgélsﬁpelf’hﬁgﬁ that increase
t he bi oavaipdrnddantdficaliheompopdtietss oI f tHHis iimwention whehude,

such compounds ar.e_adm ni stered. a.manmmal (e.d., 25 .all owi ng an
orally adninister%ﬁfcﬁﬁﬁuﬂﬂﬁdlﬁglkgdng?é ton éxﬁééﬁﬂﬁ y’agégpﬁg "into the

bl ood) or whi ch emhimigein steardéki véegivhinhesqlfi-emulsafydnaddres a

bi ol ogi cal part ment 0. brai.n or ]ynphatic_system

relative to%he pcg%;ﬁfers}’pes&sé%%sﬁ(g’f:"éﬁrg)eds‘ﬂﬁrbcﬁsuéig %%C"Ph.eﬁfs ude
derivatives wher epal yrhyl enegdlycebhang@ssuccinataquesnursastbnbs | 0sed ain acti ve

transport th ough,ilg, Qilucicar oBRERE PSS ARAPILEGLRALNE, ShEREL ure of

similar polymeric delivery matrices, serum proteins,
such as human serum albumin, buffer substances such as

15 phosphates, glycine, sorbic acid, potassium sorbate,
partial glyceride mixtures of saturated vegetable fatty
acids, water, salts or electrolytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, sodium chloride, zinc salts,

20 colloidal silica, magnesium trisilicate, polyvinyl
pyrrdlidone, cellulose-based substances, polyethylene
glycol, sodium carboxymethylcellulose, polyacrylates,
waxes, polyethylene-polyoxypropylene-block pelymers,
polyethylene glycol and wool fat. Cyclodextrins such

25 as o-, B-, and y-cyclodextrin, or chemically modified
derivatives such as hydroxyalkylcyclodextrins,
including 2- and 3-hydroxypropyl-B-cyclodextrins, or
other solubilized derivatives may also be
advantageously used to enhance delivery of compounds of

30 formulae I-IX.

The pharmaceutical compositions of this
invention may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally,
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- 29 - Phar maceutically acceptable salts of the
conpounds of this invention include those derived from

phar maceut i caldyo7peRPt abl e inorganic and organic acids PCHUSO76628S .
Exanpl es of suitable acid salts include 5 acetate, adipate, alginate,
aspartate, benzoate, benzenesul fonate, bisulfate, butyrate, citrate,
canphorat e, canphorsul fonate, cyclopentaneproplonate di gl uconat e,
dodecyl sul fate, ethanesul fonate, formate, ~ 35 ~fumarate, gl ucoheptanoate,
gl ycer ophosphate, glycolate, 10 hem sul fat e, heptanoate, hexanoate,
hydr ochl ori de, budvednghr @aigdﬂalhyd:mi'mﬂ dae’. idhypdteryesbanesid f omat e,

| actate, mal eate, nul gnate a fonate

napht hal enesul f onat Rre |rc8ir|a a? b %Jr R €, Ono>?§| gtdmmlStratlorI’ m)%t e,

pecti nate, persul fautreJ,edilpknenle‘peophm&um&al cpmpsphaltens pmf:rizttles

pi val at e, propi onat y e at e,

t hi ocyanate, tosyla ihVéﬁﬂ%da hﬁ& ec%%d%#gﬁk€§%§$lgg%gaﬁg ucﬁ£%£ oxal i c,
while not in 3 RW%@CBEMW‘FMQ Faéc—’éémsabﬁéjumtfbérerrpl oyed

in the preparation whisaldss USRf Ybm@Scise LS r@fid D £l @h@oform@m@ldﬂ Myt he

conpounds of the invention and their har maceuti cal Ii;)/ accept ableacid
addition salts. be adjusted w"‘S‘éI?‘?H@?‘f"’x)’éﬁ%% 8FFEBpAP LR ea‘b‘%ses

i ncl ude al kalvasext alr baffers soslieilancd kdlel B&aBall by nef athe

(e.g., magnesium, nm%l err] aIk I 4err salts 5 Thi s

i nvention al so enV|€°|r6“ns a% d cgm e‘érr%za i‘o & k T}Eezt

ni trogen- contld ni ng?agmlmsaéf aﬁhéﬁ%@rﬁp@m‘ﬂds mcludedl subostadnd%\uel n. Water
or oil-soluble or dispelsilheous n@fm%s rrg}at*s}smagkawfd Dye sHch

guat er ni zat i on. The conpoun hi's i nvention may be 30
synt hesi zed using cHhictliegnal NEERRFF XL, intrasynovial, intrasternal,

intrathecal, intralesional and intracranial injection
or infusion techniques.

15 The pharmaceutical compositions may be in the
form of a sterile injectable preparation, for example,
as a sterile injectable agueous or oleaginous
suspension. This suspension may be formulated
according to techniques known in the art using suitable

20 dispersing or wetting agents (such as, for example,
Tween 80) and suspending agents. The sterile
injectable preparation may alsoc be a sterile injectable
solution or suspension in a non-toxic parenterally-
acceptable diluent or solvent, for example, as a

25 solution in 1,3-butanediol. BAmong the acceptable
vehicles and solvents that may be employed are
mannitol, water, Ringer's solution and isotonic sodium
chloride solution. 1In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending

30 medium. For this purpose, any bland fixed o0il may be
employed including synthetic mono- or diglycerides.
Fatty acids, such as oleic acid and its glyceride

derivatives are useful in the preparation of



Advant ageously, these conpounds are conveniently synt hesi zed from

readily available starting materials. WO 97/ 40028

PCT/ US97/ 06623 - 30 - In
general , of formula (1)-(1X) are conveni en uSShodd ed V|a
met hods |II§@??2&@@ General Synthetic Schenes 1- 3¥b¥ &

In General Synthetic Schene 1 (see below), an 5 X-substituted aniline
is reacted with a Y-substituted phenyl i socyanat e under standard
conditions to give the desired urea. 3bn-this process, X and Y may be
one or nore i ndependent substituents (or their suitably

protected variant e%% S&%Ep' £'§¥£t%%{) 1rbﬂgr$9ceut§8§f$'l&E%Qﬁ%éﬂléted
for conpounds of Ul ae ove, at any 05|t|on on the aromatic
ring. qA@sg7pgg@255 olive oil or castor 01 especially in

PCT/ US97/ 06623  their polyoxyethylated versions. These oil solutioms 31 -

or suspensions may also contain a long-chain alcohol

5 diluent or dispersant such as those described in
Pharmacopeia Helvetica, Ph. Helv., or a similar
alcohol, or carboxymethyl celluose or similar
dispersing agents which are commonly used in the
formulation of pharmaceutically acceptable dosage forms

10 such as emulsions and or suspensions Other commonly
used surfactants such as Tweens or Spans and/or other
similar emulsifyving agents or bicavailability enhancers
which are commonly used in the manufacture of
pharmaceutically acceptable solid, liquid, or other

15 dosage forms may also be used for the purposes of
formulation.

The pharmaceutical compositions of this
invention may be orally administered in any orally
acceptable dosage form including, but not limited to,

20 capsules, tablets, emulsions and aqueous suspensions,
dispersions and solutions. In the case of tablets for
oral use, carriers which are commonly used include
lactose and corn starch. Lubricating agents, such as
magnesium stearate, are alsco typically added. For oral

25 administration in a capsule form, useful diluents
include lactose and dried corn starch. When aqueous
suspensions and/or emulsions are administered orally,
the active ingredient may be suspended or dissolved in
an oily phase is combined with emulsifying and/or

30 suspending agents. If desired, certain sweetening
and/or flavoring and/or coloring agents may be added.

The pharmaceutical compositions of this

invention may also be administered in the form of
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- 37 -

suppositories for rectal administration. These
compositions can be prepared by mixing a compound of
this invention with a suitable non-irritating excipient
which is solid at room temperature but liquid at the
rectal temperature and therefore will melt in the
rectum to release the active components. Such
materials include, but are not limited to, cocoa
butter, beeswax and polyethylene glycols.

Topical administration of the pharmaceutical
compositions of this invention is especially useful
when the desired treatment involves areas or organs
readily accessible by topical application. For
application topically to the skin, the pharmaceutical
composition should be formulated with a suitable
ointment containing the active components suspended oOr
dissolved in a carrier. Carriers for topical
administration of the compounds of this invention
include, but are not limited to, mineral oil, liquid
petroleum, white petroleum, propylene glycol, polyoxy-
ethylene polyoxypropylene compound, emulsifying wax and
water. Alternatively, the pharmaceutical composition
can be formulated with a suitable lotion or cream
containing the active compound suspended or dissolved
in a carrier with suitable emulsifying agents.
Suitable carriers include, but are not limited to,
mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters waX, cetearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water. The pharmaceutical
compositions of this invention may also be topically
applied to the lower intestinal tract by rectal
suppository formulation or in a suitable enema
formulation. Topically-transdermal patches are also

included in this invention.
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General Synthetic Schene 2 (see above), a substituted benzal dehyde
(here, 2-nethoxy-4-nitro- substituted) is treated se ' W th
t osyl net hyl (&% de, to give the resulting oxazole, 5 geﬁﬁéﬂﬁ#gﬁucéd by
catal ytic hydrogenation to give the desired aniline. Reaction of this
aniline with an i socyanate (here, mtolylisocyanate) under standard
conditions gives the desired urea. - 38 - An alternate synthetic
route is illustrated 10 in General Synthetic Schene 3 (see above). A

substituted benzal dehyde (qgk??ﬁﬁgkéég“§¥9§fE%%&ﬁgﬁﬁkégﬁ of t@ggverted to

the correspondi ng oxazol yl "ani S eral Synthetic
Scheme 2. This anitvertion may bet pdnindistered ¥ mesalt aeedspeng®i ¢ aci d

(here, 3- 15 NELAWT aSist | sWeRdkofPds B LRI R ipdc}esghsqdas&&a@&m@

agent, such as di phenyl phosphoryl azide, under standar reactl] on

condi tions, to git® tefhHeRIaSeyedighnown in the art of RRArFBACHRL LY eci at ed
by the skilled artésaMation ankiNfagbpyepsypd el a6 $ONeRESNAr €nN4lind ended

to employing benzyl alcohol or other suitable

preservatives, absorption promoters to enhance
bicavailability, fluorocarbons, and/or other
solubilizing or dispersing agents known in the art.

10 Dosage levels of between about 0.01 and about
100 mg/kg body weight per day, preferably between about
0.5 and about 75 mg/kg body weight per day of the IMPDH
inhibitory compounds described herein are useful in a
monotherapy and/or in combination therapy for the

15 prevention and treatment of IMPDH mediated disease.
Typically, the pharmaceutical compositions of this
invention will be administered from about 1 to about 5
times per day or alternatively, as a continuous
infusion. Such administration can be used as a chronic

20 or acute therapy. The amount of active ingredient that
may be combined with the carrier materials to produce a
single dosage form will vary depending upon the host
treated and the particular mode of administration. A
typical preparation will contain from about 5% to about

25 95% active compound (w/w). Preferably, such
preparations contain from about 20% to about 80% active
compound.

When the compositions of this invention

comprise a combination of an IMPDR inhibitor of

3Q formulae (I)-{IX) and one or more additional
thérapeutic or prophylactic agents, both the IMPDH
inhibitor and the additional agent should be present at

»ge levels of between about 10 to 100%, and more



20 conprise a conprehensive |list of all neans by which the

conpounds described and clainmed in this application may be

synt hesi zed. Further nethods will be evident to t hose of ordinary
skill in the,gé&w4 %gitionally, t he various syntheti c straseebezcr i bed
above may be perfornmed in an alternate sequence or order to give the
desired conpounds. The conpounds of this invention nay be
nodi fi ed by appendi ng appropriate functionalities to enhance

sel ective biological properties. Such 30 - 3®difications are known in the
art and include those whi ch increase biological penetration into a

given bi ol 0gake FAPRAEdBIen( @pBut PbOEY. gdey N @hkCasxagem
central nervous systen),_increase oral availability, , WO 97/ 40028
PCT/ US97/ 06623 normally administered in a monotheqﬁyy_reglmen.in%p%ase

solubility to all owdadaishsl raddmys Bay be adhinEsidrd sabheat&eyabasi sm and
alter rate of excretiaon.., . . The. nov conpoun of -t he
present invention pgr% Ogr%:QB&§§H¥§nF°FF95ﬁ%§m??ﬁ ﬁﬁﬂﬁb&.e g@ ?8$§%|%f

t hese Chnpounbssainventpiahi e &l teangéively arthdsehiadgient sgma WADH

enzyne. | nhibition,gap pe geasied Hy.uar kgus, RIS ogetner WDEAUADT. for
exanple, | M dehydPogenase assays _ (neasqung enzymatic
producti on of XVP SAEPNADES feforihie invepbigndimaD)sined e wPrpeRytieyenase

spectrophotonetric as IS U TRRS ¥l BHe CORYIRndn i @fdct i on of NADH
from NAD). [See C. Montero et "al., Cinica Chimca Acta, 238,

pp. 169-178 (1995)pharmaceutical composftifng et i CHlS dOMSHSEPRoRS™RT 1% s
invention 1510 coOHBPr 2861 8i eipdutinelsubpk8ssben (dgent(.l | Exafmpl¥tlgofor a
pharmaceutically agggpt 201 &) SAltuddlebp2bss80n A0 o8 1ude, but are
not limited to, cyclosporin A, FK506, rapamycin,
leflunomide, deoxyspergualin, prednisone, azathioprine,
mycophenolate mofetil, OKT3, ATAG, interferon and

15 mizoribine.

According to an alternate embodiment, the
pharmaceutical compositions of this invention may
additionally comprise an anti-cancer agent. Examples of
anti-cancer agents include, but are not limited to,

20 cis-platin, actinomycin D, doxorubicin, vincristine,
vinblastine, etoposide, amsacrine, mitoxantrone,
tenipaside, taxocl, colchicine, cyclosporin A,
phenothiazines, interferon and thioxantheres.

According to another alternate embodiment,

25 the pharmaceutical compositions of this invention may
additionally comprise an anti-viral agent. Examples of
anti-viral agents include, but are not limited to,
Cytovene, Ganciclovir, trisodium phosphcnoformate,
Ribavirin, d4T, ddI, AZT, and acyclovir.

30 According to yet another alternate
embodiment, the pharmaceutical compositions of this
invention may additionally comprise an anti-vascular

hyperproliferative agent. Examples of anti-vascular



agent sel ected from an i rmunosuppressant, an anti - cancer agent, an

anti-viral agent antiinflammatory agent, antifungal agent,

anti biotic, an anti- 20 vascul ar hyperproliferation conpound; and any
phar maceut i cgj M ﬁ&gept abl e carrier, adjuvant or vehi pd-fusoMobas nat e
conpositions 0O I'S i nvention conprise a conpound of fornul ae
(rrr)-(rxy or a phar maceutically acceptable salt thereof; and a 25
pharmaceutically acceptable carrier, adjuvant or vehicle. Such
conposition nmay optionally conprise an - 40addi ti onal agent selected from
an i nmunosuppressant, an anti-cancer agent, an anti-viral agent,

antiinflamatory ageet ramiféfﬁﬁﬁﬂefﬂyﬂﬂbs ankhbel i but 3fre ndH 13khited
anti-vascul ar hyperpr Flf he term

eration,co
"phar maceut i cal | y tRecBFabPe? cBe iy rgge lnhl&ﬂtaﬁfu§ﬁﬁ?"a?eﬁ%ﬁ%?qﬁflg carrier
or adjuvant that mhyomboxanbeAAdYnIsitsRd ihAibipatsenéicdagadrimnodict h a
conpound WO 97/4 2 - e
PCT/ US97/ 06623 acid; 8 o§tene, trapidil, ACE lnplghpqrs, low of this
i nvention, ahd whiroRedoésrneeightsitrapartime mycophphat hacatiohi c@lpagyrcini ty

thereof and i's nopLaxic (whegy yridiny BIEISLERSEebRaflog et bl GhaNt to

deliver a t her apeuti ¢ anount
Phar maceut i cal | y accept abl eUR®R rimgtzovement °§dFuPaﬁ%%n%nﬁ caKlidies t Rat may

be used in the mam@eaafraée@és@adf Caoraaa@ohhansc@ﬁ\pébiﬁmrn\&ntlon i ncl ude,
but are not I|n1ted lon exg tngers alymn ] um num st ear at e,

| ecithin, self-emfP F?Fﬁboﬂr% anﬁQtPPBr9a¥y§?eﬂ%m{%¥ﬁﬁi§quu&ﬁ as
d[ err]-tocopberol necessapgl yesitys enagityiggl theOBosagei ot Erediaicachbdnt s used

in phar maceyty Gak s0p3R88n | WIMHoCh ndS PUeL08u0La Pt € s function
of the symptoms, to a level at which the improved
condition is retained when the symptoms have been
alleviated to the desired level, treatment should
15 cease. Patients may, however, reguire intermittent
treatment on a long-term basis upon any recurrence of
disease symptoms.
As the skilled artisan will appreciate, lower
or higher doses than those recited above may be
20 required. Specific dosage and treatment regimens for
any particular patient will depend upon a variety of
factors, including the activity of the specific
compound employved, the age, body weight, general health
status, sex, diet, time of administration, rate of
25 excretion, drug combination, the severity and course of
the infection, the patient's disposition to the
infection and the judgment of the treating physician.
In an alternate embodiment, this invention
provides methods of treating or preventing IMPDH
30 mediated disease in a a mammal comprising the step of
administrating to said mammal any of the pharmaceutical
compositions and combinations described above. If the

pharmaceutical composition only comprises the IMPDH



simlar polyneric delivery matrices, serum proteins, such as human
serum al bum n, buffer substances such as 15 phosphat es, gl ycine, sorbic
aci d, potassium sorbate, partial glyceride m xtures of saturated
veget abl e fatﬁﬁbmm 028 aCids, water, salts or electrolytes, suansy%06623

pr ot am ne ??at e, di SOdI um hydrogen phosphat e, potassi um

hydr ogen phosphat e, sodiumchloride, zinc salts, 20 col loidal silica,
magnesiumtrisilicate, polyvinyl pyrrol i done, cel | ul ose-based

subst ances, pol yethyl ene gl ycol , sodt ub car boxynet hyl cel | ul ose,

pol yacryl at es, waxes, pol yet hyl ene-pol yoxypropyl ene- bl ock pol yners,

pol yet hyl ene gl ycoknaidi ¥oPlof athisCiahedexbsii s wichactd®e cofpohent]
[err], and [err]-cyclodextripn, or chem cal Ii} nodi fi ed gerl vgt i ves

such as hydr oxyal k§PEYCPRHRSAT B, addltlof‘ﬁ Y FMPEseyfhpe step o
3- hydr oxypropyl - [ eathisystextond ricnsaidr mammal ai heyergolsehiekitzddfdeniamt i ves

may al so be d o] | & of C unds of
30 - formulae I-I %p\{fﬂ?ﬂﬁﬁkﬁ&’rfSa%‘ln%hg%ﬁ%?é;%@}%{%scsa )Eéonpogg??ons of
this i n¥ent | cangey agentdnian anddedivail agentparaantasy anty -vagcular

i nhal ation spray, {opLegtdysrd:attidhnl ¥Yompasal! Y. Such add1t1@9397ég99@amay
PCT/ US97/ 06623 35 uccal Iy,

vaginal Iy or via aRei AgPimteeress oy bhe. mppmal Prlcﬁfr &% copgprrently

adm ni stration or adghpistredi@wily the adchihEstdfonllE RAAr meepwt i cal
conposi tions of this may contain any conventional non-toxic

5 phar maceut i caFP?lgi:E%’bt%Qd‘fpeosclgﬁ’le’érs adj uvants or vehicles. In
sone cases, lthe pH of the fadimmd gtdedermayl embodinmnmigdjtisisedmathbds are

gpg[)magte;t | cal |V 2GEERLAPLE Affifl¥ssing anPBRATE rdUHReS 1h02CRARRGE. t he
Such methods are useful in treating or preventing
diseases, including, transplant rejection (e.qg.,
kidney, liver, heart, lung, pancreas (islet cells),

15 bone marrow, cornea, small bowel and skin allografts
and heart valve xenografts), graft versus host disease,
and autoimmune diseases, such as rheumatoid arthritis,
multiple sclerosis, juvenile diabetes, asthma,
inflammatory bowel disease (Crohn’'s disease, ulcerative

20 colitus), lupus, diabetes, mellitus myasthenia gravis,
psoriasis, dermatitis, eczema, seborrhoea, pulmonary
inflammation, eye uveitis, hepatitis, Grave’s disease,
Hashimoto’s thyroiditis, Behcet’s or Sjorgen’s syndrome
(dry eyes/mouth), pernicious or immunohaemolytic

25 anaemia, idiopathic adrenal insufficiency,
polyglandular autoimmune syndrome, glomerulonephritis,
scleroderma, lichen planus, viteligo (depigmentation of
the skin), autoimmune thyroiditis, and alveolitis.

These methods comprise the step of

30 administering to the mammal a composition comprising a
compound of any of formulae I-IX and a pharmaceutically
acceptable adjuvant. In a preferred embodiment, this

particular method comprises the additional step of



formul ated conpound or its delivery form The term 10 parenteral as used

herei n i ncl udes subcut aneous, i ntracut aneous, intravenous,

i ntranmuscul ar, intra- articular, intraarterial, intrasynovial,

i ntrasternal, i ntrathecal, intral esional and intracrge&ﬁkyhﬂ}ﬁction
or i nfusi on We&HIPHues. 15 The phar maceuti cal “composli t1 ons-may
be in the formof a sterile injectable preparation, for exanple,

as a sterile injectabl e aqueous or ol eagi nous suspensi on. This
suspensi on may be fornmul ated accordi g to techniques known in the art
usi ng suitable 20 di spersing or wetting agents (such as, for exanple,
Tween 80) and suggﬁFdLn agent?. Th%isterile ingectable]preparation
may al so be a st B fé Pepte =8t m%ﬁﬂﬂhjaoﬁ°8P°§h LhsTOF 1P 4'e

non-t oxi ¢ parent eralddditional ammepdsidreredisanéntandr a sphaemcedtucaddanpl e,

as a 25 sol uti | a2- byt iol. Anong the acceptable vehi cl es
and sol vents thafﬁﬁﬁ¥ﬂgél§ QP%@Q are mannitol, water, R nger's

sol ution and isotonic sodi# _ernati?ﬂﬂ!ﬂiﬁﬁéss@PGbPGnFomEF%ﬁﬁﬁtqhﬂmsﬁ§9eriIe,
fl>0<|_ed oi I; 5 hi A QRARYeRLEDR :&d/dﬁﬁlﬂf_ %&&d _alﬁsaac&gbyﬁﬁii&ﬁ sulspengl ng 30
medi um or i s purpose, an and fixed oil nay be mpl oy

i ncl udi ng synt het5®Rfg IR é?‘bﬁ’?/‘t‘éqi%sf."rmulae %’ép((y %\%i%‘%‘ﬁ%ﬁ’éﬁ%as oleic
acid and its gl ydetduh®suppresgevé Vadgenmteaml @ phaknhcentid€l py eparati on of

WD 97/ 40028 PCT/ US97/ 06623
uvant .

- 36 - irﬂ%ﬁﬁ%ﬁ%?géf ggjare hat ural pharnmaceutical | y-accept abl e
oils, such as olive oil orIpastoaleinatespeeifelrkgdi ambodimenteitthese

ot SN AR e TIERRYP P iilitp yipe S p MRS,
described in a mammal. Such methods are useful in treating or
preventing, DNA and RNA viral diseases caused by, for
example, HTLV~1 and HTLV-2, HIV-1] and HIV-2,
nasopharyngeal carcinoma virus, HBV, HCV, HGV, yellow

15 fever virus, dengue fever virus, Japanese encephalitis
virus, human papilloma virus, rhinoviruses and Herpes
viruses, such as Epstein-Barr, cytomegaloviruses and
Herpes Simplex, Types 1 and 2, or Type 6. [See, United
States patent 5,380,879].

20 These methods comprise the step of
administering to the mammal a composition comprising a
compocund of any of formulae I-~IX, and a
pharmaceutically acceptable adjuvant. 1In a preferred
embodiment, this particular method comprises the

25 additional step of administering to said mammal a
composition comprising an additional anti-viral agent
and a pharmaceutically acceptable adjuvant.

Alternatively, this method comprises the step
of administering to said mammal a composition

30 comprising a compound of formulae I-IX; an additional
anti-viral agent and a pharmaceutically acceptable

adjuvant.



Phar macopei a Hel vetica, Ph. Helv., or a simlar al cohol , or

car boxynet hyl celluose or simlar di spersing agents which are
commonly used in the formul ati on of pharnaceutically acceptable
dosage forns ﬁCh as emnul sions and or suspensions O heoT/Aasoweas?d §
used surfactants suc as Tweens or Spans and/or ot her simlar
emul si fying agents or bioavailability enhancers whi ch are conmmonly
used in the manufacture of pharmaceutical ly acceptable solid, |iquid,
or other 15 dosage forns may al so be used¥or the purposes of

fornmul ati on. The pharmaceutical conpositions of this
invention may be orally adm'mi sretadri améuynﬁealdx;eferred ambegimdéhie, dosage

form i ncl udi ng, but not d to, sul.es,..t.abl ets | si ons and
aqueous suspensi on§hese mergﬂ éf?.&ﬁsfahdf%€|inﬁ H&1ing, VFﬁguggge of
tablets for oealulﬁmnhygnnpn@ﬂsfnhathomnexGomwmmhﬂ usédchnoé thieds

| act ose and corn s ri € j iagen %%?Hf' gagnesi um
stearate, are alsoggyplcdb#§ adg&gggﬁgg 2? Jﬁ%ﬁﬁ?ﬁfgfraglon in a
capsul e forn15usefthHmd;msusfestenosﬂﬁeléﬂ%n¢%k§mxﬁ¥Qhﬂioéﬁﬂéa°§b$na%@arch

Wen aqueous %Hép%%m@e%tgwlﬁmaﬁr en%@s's@ stered orally,
the active |ngred|ent may be suspended or di ssol ved an oily phase

i s conbined with enul sifyi ngF&R¥ gethgds C%mﬁﬁﬁﬁﬁM9ﬂ§ é&@ﬁt?? | f desired,
certain sweeteni Ngadminis iy t aner magmanN afori@lsditiog agaptssimy de

added. Th armc ical tig ons of this
i nvention may al socﬂlép%‘dlh‘?n&;taé’rye& % Fﬂgl?%nfno:% WD 97/ 40028
PCT/ US97/ 06623 pharmaceutically acceptable adjuvar3’ - In a preferred
supposi tories for Eﬁﬁ&&iméﬁ%ﬁ'@H&%rikkgﬁcubeﬁféthod comprises the
additional step of administering to said mammal a
composition comprising an additional anti-vascular
hyperproliferative agent and a pharmaceutically
15 acceptable adjuvant.

Alternatively, this method comprises the step
of administering to said mammal a composition
comprising a compound of formulae I-IX; an additional
anti~vascular hyperproliferative agent and a

20 pharmaceutically acceptable adjuvant.

In another alternate preferred embodiment,
these methods are useful for inhibiting tumors and
cancer in a mammal. Such methods are useful in
treating or preventing diseases, including, tumors and

25 malignancies, such as lymphoma, leukemia and other
forms of cancer.

These methods comprise the step of
administering to the mammal a composition comprising a
compound of any of formulae I-IX, and a

30 pharmaceutically acceptable adjuvant. In a preferred
embodiment, this particular method comprises the
additional step of administering to said mammal a

composition comprising an additional anti-tumor or



conpositions can be prepared by m xing a conpound of this invention
with a suitable non-irritating excipient which is solid at room
tenperature but liquid at the 5 rectal tenperature and therefore wll
melt in the sbgctumto rel ease the active conponents. pe4fifker/06623
material s in‘gpﬁz(é, %ut are not linited to, cocoa butter, beeswax and
pol yet hyl ene gl ycol s. Topi cal adm ni stration of the
pharmaceutical 10 conpositions of this invention is especially useful
when the desired treatnent involves areas @4 ergans readily '
accessi bl e by topical application. For application topically to the
skin, the pharmicgili Gancer agefil"RR3 4 AL AU 080 0" UL th a
sui table 15 oi ntnent contarning the active conmponents suspended or

di ssolved in a cad¢iwrPtcarriers for topical admi ni stration of the

C_olrrpotJ_ndS_ gf this invenlti omt\%patiﬁ@igu,d?auhitwtme&hadlnebmbklmé@fltﬁep,slﬂéipner al20
oi |, liaqui etral eum ite petroleum _propylene, col, pol yoxy-

et hyl ene pol yoxy&%;ﬁf{"blﬁ‘és&?ﬁﬁf%ng? %ﬂj‘?ﬂmaﬂg mgﬁﬁlglgn wat er .

Al ternativelsy, themhdrsingeat comboendpesi fommulae I-Ianabeadaitidretled Wi th

a suitable IOtiCNEﬁHijgaﬁyp or ant?gﬁéﬁ% 'r%%éﬂgaa gtgv nSPHRE, i Sa nded
or dissol ved i'na carrier wth surtable enul'srfying agents.
Sui t abl e carri er sadaudtadde bdiudastnot limted to, m neral oil,

sorbitan nonostearate, pol 4505R8t8ef0a1terna ecgﬂélf eskars sm&fit ear yl
al cohol, 2-octyl dodecanol benz cothol ang wat er. The

| a wat € ,
phar maceut i cal  these HiRsdorsi 8Ae B?e%llh} stamidiiipd 1pgy 1B Lyt ¥Bpi cal | y
30 appl i1ed to e indemraibeyt dDsbadsNncin By mag@bal. sSuch wetRAE tory
formulation or in asuitfl%l r%tion. Topi cal | y-transder nmal

¢ enena, f or mul_at di
patches are al so 3¥® Us | B4 FASRT OF RISHE 59 diseasesyg 97/ 40028
PCT/ US97/ 06623 including, osteocarthritis, acute pancreatitis, chronic

pancreatitis, asthma and adult respiratory distress
syndrome.

15 These methods comprise the step of
administering to the mammal a composition comprising a
compound of any of formulae I-IX, and a
pharmaceutically acceptable adjuvant. In a preferred
embodiment, this particular method comprises the

20 additional step of administering to said mammal a
composition comprising an antiinflammatory agent and a
pharmaceutically acceptable adjuvant.

In order that this invention be more fully
understood, the following examples are set forth.

25 These examples are for the purpose of illustration only
and are not to be construed as limiting the scope of

the invention in any way.

General Materials and Methods

30 All temperatures are recorded in degrees
Celsius. Thin layer chromatography (TLC) was carried

out using 0.25 mm thick E. Merck silica gel 60 Fygg

plates and elution with the indicated solvent system.



- 38 - The pharnmaceutical conpositions of this

i nvention may be adm ni stered by nasal aerosol or i nhal ation. Such
conpositions are prepared according to techni ques well-known in the
art of phar MeGE Jﬁ 5 formul ati on and may be prepared psr/osd706628ns. i n
sal i ne, #%(oylng benzyl al cohol or other suitable

preservatives, absorption pronoters to enhance bi oavail ability,

fl uorocar bons, and/or other sol ubi l'i zi ng or dispersing agents known .
inthe art. 10 Dosage | evel s of4det ween about 0.01 and about
100 ny/ kg body weight per day, preferably between about 0.5 and about

75 mg/ kg body wei gRg« Q@fl&@yof)ftﬁeh%ohye%s was d¢dW¥iid @t ©9Tpeda€sng
descri bed herein are useful in. a nDnother%#éh nd/.or in cgnblnqglon

therapy for the 15the BiatRiitdh a8naPPrerrhhe NYedrf&lEd trSRase.
Typically, the phagpageytisnitiampEsbhbeponbljtisc acid inneehbhoh ok ld be

adm ni stered from about 1 to. abo 9 ,_tinmes da efpatively,
as a conti nuous g. ?gl fiP LT P Ogjgﬁngéfﬂfﬁlsf?aﬁ}g cdn%f))g Sggé 52 a
chronic 20 5or abmteibnherapy/or Blye eapoante ofo A& | Mahitngredirdanet hat

may be combi ned wi{§ Bpg &ﬁgﬂ'%ﬁR§Q§Egﬁhgls ARa Py OdUCe wbrc was ShPpléqdosage

formw il vary depen I'ng upon treated and the particul ar
node of adm ni strabubnusing a Rainjipi MgkrpseparMil diy Wianoc sevaraef pomsebout

or epar at1 onscont abRLPRSm Jo30 DOsORE aBoty Bobsane e of 1o bn/minute
When the conpositiend afsehvent mradiieot of 5-1@¥hnAdetwnd taddbi h8tidn of an
| MPDH i nhi bi § gr of ﬁgf alwg%gzae(o(h)% rkX) . anﬁyﬂéler@aermro% %qﬁlbglaaeé

t herapeutic or prop ctic agents both the I MP I nhibitor and the
addi tional agent SHSEPH apd R duidnitest RR SPeC%EﬁQIQﬁFﬂ yast apgRhEe? about
10 to 100% and nDGEing a Bruker AMX500 in the indicated solvent.

The IMP dehydrogenase HPLC assay follows our
standard conditions for the enzymatic production of XMP
15 and NADH from IMP and NAD, but utilizes high pressure
liquid chromatography on a Cl8 column with ion pairing
reagents to separate all four components. The extent
of reaction is then determined from the resulting
product peak areas. This assay is particularly useful
20 for determining the inhibition profiles of compounds
which have significant absorbance in the UV-visible
region between 290 and 340 nM.
The reaction mixture typically contains 0.1 M
KPi; pH 8.0, 0.1M KC1l, 0.5 mM EDTA, 2 mM DTT, and 0.2
25 mM each of IMP and NAD. This solution is incubated at

3709C for 10 minutes. The reaction is started by the
addition of enzyme to a final concentration of 20 to
100 nM, and is allowed to proceed for 10 minutes.
After the allotted time, the reaction is quenched by

30 the addition of mycophenolic acid to a final
concentration of 0.01 mM.

The extent of cbnversion is monitored by HPLC

using a Rainin Microsorb ODS column C18-200 of
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- 39 - preferably between about 10 to 80% of the dosage

normal Iy adm ni stered in a nonot herapy regi nen. The addi ti onal agents
may be adm ni stered separately, as part of a multipl SFek@gi Men,
fromthe condU®8or 5 this invention. Alternativel y,FCt ose agents
may be part of a single dosage form m xed together with the
conpounds of this invention in a single conmposition.

Accordi ng to one enbodi nent, the phaggraceuti cal conpositions of this
i nvention conprise 10 an additional immunosuppression agent. Exanples
of addi ti onal i S i ng s not
limted to, CyCI ggporgl In%&g\g #&Eaﬁﬁ% R\R QQS 5 séﬂ%nucdeséﬁ%'&n ‘?:Engtalnlng

deoxysper gual i n, tpte@m%ﬂm%@&@%ﬁ@élfﬁﬁe (SmM) imdpMekdiarE fefetil,

OKT3, ATAG, IﬂtE%i@ﬁO@ @b el et haMod OGrREDEnt over 15 minutes.ACgOrding to
an al ternate enbodi nent, the phar maceuti cal conpositions of this

i nvention may Slm”aﬂ’alst‘ﬂdf%ﬂq ?Yééiﬁﬂ‘r pag %ﬁe‘édﬁe‘%é’rﬁf’é’ﬂ"éﬁébﬂ LOEXER®I es of
anti - cancers agengsr i fdakheon b;bﬁ nane-nub déi Ve v . 2(Q c ci anpiehid,

t D d t
:ﬁsggsrzglnnltoxoﬁ igﬁlQEn gﬁékzﬁéggﬁﬁ¥’t%3kﬂl4g§ﬂ (Hgggpp SIolgporin
A, _ phenothuvzmémﬁmorrﬁem“b&raﬁ4anm 1§iﬁﬁédn&uﬂdﬁiect the four
Accordi ng 1o anoLighoRllernahe SIIOULIRNL: Z5xs dde mALIEeENt el

conposi tions of i nvention rise
anti-viral agentdetxampresthef extent afit convers icmyeatt é:hen@maéraba@ are not

limted tog Cyt ovenepo Caliel %av.yglstéf SO {40 RS PRABOEBRBBL S

Ri bavirin, d4T, ddl, AZT, and acyclovir. According to yet
anot her al t er nat & quesu‘ﬁhﬁoﬁ%ﬁf’“ﬁﬁe%h@%%tq ddmadonposi tions of
this I nventbrBenByattit idf0Ral My eRAPAESE] b adHd -ivatddlabssay

hyperproliferatiye agent., RIAMIET,2h B0LLNASU A in a volume of 2-

5% (v/v). The reaction is started by the addition of

15 enzyme and after 10 minutes is quenched as above.
After HPLC analysis, the product areas are used to
determine the extent of conversion relative to a
control assay containing only DMSO and no test
compound. IC50 or Ki values are determined from non

20 linear least squares fitting of conversion vs
concentration curves to the tight-binding equations of
Henderson. [P. J. F. Henderson, Biochem. J., 127, 321
(1972) .1

We have measured the inhibition constants of
25 each compound against IMPDH using an adaptation of the
method first reported by Magasanik. [B. Magasanik, H.
S. Moyed, and L. B. Gehring J. Bicl. Chem., 226, p.339
(1957)1.

Insofar as compounds of formulae I-IX are
30 able to inhibit IMPDH, they are of evident clinical
utility for the treatment of IMPDH mediated disease.
These tests are predictive of the compounds ability to
inhibit IMPDH in vivo.
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- 40 - hyperproliferative agents include, but are not limted

to, HVG Co- A reductase inhibitors such as |ovastatin, t hr omboxane A2
synt het ase inghp%ﬁﬁ&ﬁ, ei cosapent anoi ¢ aci d, ciprostenecriusapsedsl ,
ACE inhibitors ow 5 nol ecul ar wei ght heparin, mycophenolic acid,
rapanycin and 5- (3" -pyridinyl methyl)benzof uran-2-carboxyl ate.

Upon inprovenent of a patient's condition, a mai nt enance dose of a
conmpound, conposition or conbi nati on-of7thi s invention may be

adm nistered, if 10 necessary. Subsequently, the dosage or frequency of
adm ni stration, or both, may be reduced, as a function of the

synptonms, to a level at which_ the inproved condition is retai ned when
t he .synpt oms have &E&&EiEEEEEéLi%&Egﬁbd to the desired level, treatment
shoul d 15 cease.synRakelsest 6 f MRyp réxamesdri ver Egampeesnt erm tt ent

treatnent on a | ong-term basis upon any recurrence of di sease

synpt ons. As the skilled artisan will appreciate, |ower

or higher dosés than those recited above Examtie 30 required. Specific

dosage and treatnent reginens for Syntheéﬂycﬂﬁkkh%BhﬂB patient will depend
upon a variety of factors, including the activity of the specific

conpound enpl oyed, the age, body weight, gengyal healt}ks status, sex,
diet, tine of admnistration, rate of 25 gxcregi on,g conbi nati on,
the severity and course of the i QL LA t' s disposition
to the i nfection and the judgnen reati ng physician

In an alternate enbodinment, this | provi des net hods of
treating or preventing | MPDH 30 <} di ated di sease in a a mamal
conprising the step of admyistrating to said manmal any of the

phar maceuti cal conposi tions and conbi nati ons descri bed above. |If the
phar maceuti cal conposition only conprises thél) MPDH

10 To a solution of 25mg (l56umole) 4-(5-
oxazolyl)-aniline in 250uL CH2Cl; was added 50uL (400
pumole) of benzyl isocyanate at ambient temperature.

After stirring overnight, 1 was isolated in pure form

by filtration with a 3:1 hexanes/CH3Cls rinse in a

15 yield of 2lmg (46%). 1H NMR (500MHz, CDCl3) & 7.86(s),

7.55(d), 7.38(d), 7.22-7.35(m), 6.39(s), 5.01lbr s),
4.43(s). Rys 0.30 (5% MeOH/CHpClsp) .

20 Example 2
Synthesis of Compound 43

CI\‘ : NO»
{AcO)HC

Bl
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- 41 - inhibitor of this invention as the active conponent,

such nethods may additionally conprise the step of adm nistering to
said mammal _an agent sel ected from an antiinfl ammat geyuaERbds

i mrunosuppr S8, 928an anti- 5 cancer agent, an anti-viral agent, or~an
anti-vascul ar hyperproliferation conpound. Such additional agent nay
be admi nistered to the mammal prior to, concurrently with, or
following the adm nistration of the IMPDH 48 - inhibitor conposition. 10
In a preferred enbodi nent, these nethods are useful in-suppressing an
i nune response in a mammal . Such net hods are useful in treating or
preventing di seases, including, transplant rejection (e.g.,

ki dney, liver, heart, Iungmopanwﬂéasc@lQfeulceiab)aCQE¥C aciend 46aE} ow,
cornea, small bowgl+apdaskydr Ald Owse?JLts4aSmmoléﬁdamaéicm%lﬂmxenografts)
graft versus host disease, aut oi mune di seases, such as

r heunat oi d arthrnutsptoluenerﬂﬁqu;ﬂ&ahmmbéebsas Ofﬁwehﬁleddﬁébéo@@ ast hma,
0t amtory bouglogh Seasenl O & aﬁggefayﬂ&&xat'%%r?%om 168L1 L US),

| upus, di abetes, Bitus nyasthenia gravis rrasis ermatitis,

eczens, seborrhoaadlambﬂprmf% (8.08d,NBI0ABTROLON, way @adiei iostibapatitis,
Grave' s di sease, Hashi noto's thyroiditis, Behcet's or Sjorgen's
syndr one (HF?ee9%§¥r&ﬁnWﬁn5 -perERldPYEBg ofN | #RHORRSD 1Lt ménS50f

anaent a, 10\ opat Qg aghgnat & neYl the! 06¥cion mxﬁnﬁley%gnpuh@éd%m mune
syndrone, gl omerul onephfitrs, erod%r I chen planus, viteligo
(depi gnent ati on éfte and tbﬁer%ﬁnhﬁlnga@F@FanhéteHyainxﬁQ4Q¥edaﬁd al veolitis.

These nethpgls corphisgribe, sty 3 en Y ﬁééteréd}ﬂlﬁl%attﬂ%n”ﬁmm| a
conposition conprising a conmpound of any“of fornulae I-1X and a

phar maceuti cal | yflash chreompteddtaprad] elattingl wish pr efmdiehtewifodPmAt, this
EtOAc in hexanes, provided 2.02g (24%, 40% based on

recovered starting material) Bl as a white solid. The

ly NMR was consistent with that of the desired

15 structure,
Cl NO2
H
B2
Compound Bl was dissolved in 1:1
20 ethanol/water (20mL), treated with conc. H2SO4 (2mL)

and refluxed for 1 hour. Upon cooling to ambient
temperature, the reaction was extracted 3x's with
diethyl ether. The ethereal scolution was washed twice
with water, dried over NajSO4 and concentrated in vacuo
25 to yield a vellow solid. Purified product was obtained

through two recrystallizations from hot Ets0/hexanes,

yielding 620mg (47.6%) B2 as a lightly yellowed



particul ar method conprises the additional step of WO 97/ 40028
PCT/ US97/ 06623 - 42 -

adm nistering to said mammal a conposition conprising an additi onal

i rmunosuppr esgﬁ?%w a pharmaceutically accept abl e adpcrBsSw/06623

Al ternatively, I's method conprises the step 5 of admi nistering to
said mammal a conposition conprising a conpound of formulae I-1X; an
addi ti onal i mmunosuppressi ve agent and a pharmaceutically

accept abl e adj uvant. In an-ad2ernate preferred enbodlnent
t hese 10 nmet hods are useful for inhibiting viral replication in a

manmal . Such net hods_are., usef ul treatin ;

and. RNA viral di se§5€8 853%%% ?ﬁ}l% The' T g&%.wﬁs c:&iﬁﬁﬁ%h glﬁﬁiﬁﬁif
H V-1 and H V-2, of thaademﬁm&@nqﬁaﬂct@aeeinona virus, HBV, HCV, HGV,
yel | ow 15 fever virus, dengue fever vkgus Japq&;se encephal itis

virus, human papillonma virus, rhi novi r us €8~ aatRe Vi ruses, such
ces Slnplex Types 1 and 2,
28

as Epstein-Barr, cytonegaIOV|ruses and

or Type 6. [See, Uni t ed St at es pafeq 30, 879]. 20

These net hods conprise the step of §; pdm ni stering to the manmal a
conposition conprising a conpoun any of formulae I-1X, and a
pharmaceutically acceptable adjuvant. In a preferred enbodi nent, this
particul ar nmethod conprises the 25 addi t i Bhal step of adm nistering to
said mamual as conposition conprising an additional anti-viral agent
and a pharnaceutically acceptable a uvan Al ternatively,
this nethod conprises the st® 2 & aﬁﬁlﬁ?g?Qﬁﬂrﬁquyoéévd mamal a
conposi tion tosylmethyl 1socyan1de {236mg, 1.2mmol), and powdered

K,CO3 (172mg, l.2mmole) in methanol (13ml) was heated

at reflux for 90 minutes and then stirred overnight at
10 ambient temperature. Upon concentration to dryness,

the mixture was partitioned between CHpCl,; and water.

The organics were separated, washed with C.5N HC1,
water and brine and then dried over NajSO4. The

solvernt was removed in vacuo to provide a crude yellow
15 solid. Purified product B3 was obtained through flash
chromatography, eluting with a gradient of 0-2.5% CH3OH
in CH»Cly, and recrystallization (CHoCljy/hexanes) in a
yield of 3.3g (68%) as a light yellow crystalline
solid. The 1H NMR was consistent with that of the

20 desired structure.

o] NH2

O

.

B4

A solution of B3 (150mg, C.67mmole) in
25 ethanol (7.5mlL) was treated with SnClp*2H,0 (excess;



30 conprising a conpound of forrmulae I-1X;, an additional

anti-viral agent and a pharnaceutlcally accept abl e adj uvant .

WD 97/ 40028 PCT/ US97/ 06623

- 43 - In another alternate preferred enb

t hese net hod¥O3F#0%Kef ul for inhibiting vascul ar Cel?@ﬂﬂ§ﬁma&3
hyperproliferation.in a mammal . Such net hods are useful in treating
or preventing di seases, 5 i ncl udi ng, restenosis, stenosis,

art heroscl erosis and ot her hyperpral sherati ve vascul ar di sease.
These nethods conprise the step of adm nistering to the manmal a

conposi tion Conpﬂés'@gtggﬁval EQP*%%H“Heate%”%tOEeEQQQukéﬁ éﬁ:#§ﬁﬁ¥y% a 10

phar maceutical | y accep avan referre
this particul ar ﬁ@thGX¢@wngsésc@¢ﬁﬁd to am@denﬂlbﬁapesﬂtﬁrqﬁ dﬂ%ﬁQﬂdsterung :

to said mamal ayith dieRBRPPSLERLP éﬁHﬂE&f%l@goﬂ@dadﬁtﬁ'Q@Qwaéﬁﬂl'1%é$CU|ar
hyperproliferative agent and a pharmaceutically 15 accept abl e adj uvant.

Alternatively, tRTgaECRoNSEBNPFPREA Ge @F@Sd with weteHad K%&feng to

sai d mammal sa coRaTd b¥8r NaySOf OdMRd | &drend ra@EROWAAvEELS Or Ml iled X an
addi ti onal antl-vascular hyperproliferative agent and a 20

pharnaceutlcalIypamm@mtabﬂewadjqbtaﬂned through flash chromatxidraphal.t er nate

preferred enbodi ng |n unﬁaWItPth f?§@3m€q§%%r% g§eE?BPﬁp{niéﬁgé¥ i ng, tunors

and cancer are use reatlng or

preventing di seasg$id B¢l 'sdinagmium Sasaréd ﬁéht yaﬂban@ﬁpl eSpheSUgh as
| ynphoma, | eukemi’a and ot her These

met hods conpri se Wife "&fefopfistent %&ﬁﬂlﬁh?ﬁePﬁn&hFodFﬁér?ﬂuﬁﬁﬂu9¥ure

conposi tionoconprising a
H H
cl & A
T
<]
N

(43)

To a solution of 20mg (103umole) B4 in 1lmL
15 CH»Cl, was added 20ul m-tolylisocyanate at ambient
temperature. After stirring overnight, 43 was isolated
in pure form by filtration with an EtQOAc/hexanes rinse
in a yield of 25mg (74%). IH NMR (500MHz, dg-DMSO) &

9.06 (s), 8.73 (s), 8.50 (s), 7.89 (s), 7.73 (d), 7.67
20 {(sy, 7.42 {d), 7.31 (s}, 7.23 (d), 7.18 (t), 6.82 (4),
2.27 (s). Rg 0.28 (5% MeOE/CHyCls).



conpound of any of formulae I-1X, and a 30 pharmaceutically acceptabl e

adjuvant. In a preferred enbodi nent, this particular nmethod
conprises the additional step of adm nistering to said manmal a
conposition co 5&&&&9 an additional anti-tunor or PORNRTF7066D28 . _
PCT/ US97/ 0662%° - 44 - anti-cancer
agent and a pharnaceutically acceptable adj uvant .

Alternatively, this nmethod conprises the step of admi nistering to
said manmmal a conposition 5 conpri si ng &lcoenpound of forrulae I-1X; an
addi ti onal anti-tunmor or anti-cancer agent and a pharmaceutically
accept abl e adj uvant. In ppghdwed #lternate preferred

enbodi nment , t hese net hods are usefUl fOr |nhibitggg i nfl ammati on 10
and infl ammtory diseases in a net¥Riresig,of FERFROYRD are useful in
treating or preventing di seases, i ncluding, osteoarthritis, acute
pancreatitis, chronic pancreatitis, asthma and adult respiratory

di stress syndrone. 15 ”k9*5° : ds conprise the step of
adm nistering to the manmmal a conposition cg sing a conmpound of
any of fornmulae I-1X, and a phg&i GE 2|y acceptabl e adjuvant. In
a preferred enbodi ment, this partrcul ar method conprises the 20

addi tional stgp of adm nistering to said manmal a conposition
conprising an antiinflammtory agent and a pharmaceutical ly
accept abl e adj uvant. In ord& that this invention be nore
fully understood, the follow ng exanples are set forth.

Cl (8.14g, 51%) was prepared from 2-methyl-5-
nitroanisole (10.0g, 60mmole) in a fashion directly

10 analogous to the preparation of Bl as described above.

The 1H NMR was consistent with that of the desired
structure.

MeO 2

15 c2

A stirred suspension of C1 (81.94g, 307mmole)

in dioxane (100mL) was treated with concentrated HC1
(20mL) and heated at reflux overnight. Upon cooling to

20 ambient temperature, the product C2 precipitated as a
light yellow crystalline solid in a yield of 40.65g
(73.1%). The filtrate was concentrated to a volume of
ca. 80mL and a second crop of product crystals was
driven from solution by the addition of hexanes,

25 yielding 8.91g (16.0%). Both batches were identical by

1§ NMR and TLC analysis and were consistent with that



25 These exanples are for the purpose of illustration only and are

not to be construed as limting the scope of the invention in any
way. General Materials and Met hods 30 Al'l tenperatures
are recorded in degrees Cel sius. Thin | ayer chromat LO) was
carried WO sing 0.25 nmthick E. Merck silica gel Qggﬁjé%%&ﬁ

pl ates and elution with the indicated sol vent system WO 97/ 40028
PCT/ US97/ 06623 - 45 - Det ecti on
of the compounds was carried out by treatigy- the plate with an
appropriate visualizing agent, such as 10% sol uti on of

phosphonol ybdi ¢ in etha 0 %, oI n_of ~Ai drinin

et hanol, foll owe §% 59851rheabang, d/or fééxéo rgatggLﬁﬁlﬁg t or

i odi ne vapt? sSegheliBapgnopri at e. Anal ytical HPLC was carried

out using a Rainin Mycrosorb-MW, 5[ err] Cyano reverse phase col um,
3.9nm x 150mm with a flowrate of |.Or/ mnute and a sol vent

gradi ent of 5-100% acetonitrile (0.1%w0 FANNGzn water (0.1% TFA). HPLC
retention tinmes were recorded in m . NMR spectral data was
acquired usi ng a Bruker AMX500 ¢.n t gidi cat ed sol vent.

The | MP dehydrogenase HPLC assay fo standard conditions for
the enzymatic production of XMP 15 \“ d NADH from | MP and NAD, but
utilizes high pressure l'i quid chromat ography on a C18 columm with ion
pairing 5 reagents to separate all fouw3 conponents. The extent

A soclution of C2 (456mg, 2.5lmmole),
tosylmethyl isocyanide (490mg, 2.51mmole) and KoCOj
{(347mg, 25lmmole) were dissolved in methanol and heated

10 to reflux for 1.5 hours. The product mixture was then
concentrated in vacuo, redissolved in CH3Clp, washed
with water and brine, dried over NajySO4 and again

concentrated in vacuo. Purified product C3 was

obtained through recrystallization (Etp0/hexanes) to

15 yield 375mg (68%). The lg NMR was consistent with that

of the desired structure.

MeO NH2

C

c4
20
A solution of €3 (4.214g, 19.lmmole} in EtOAc
{(150mL) was treated with 103Pd/C {1.0b5g, 25 wt.% of C3)
and subjected to 40psi Ho (g} (Parr Hydrogenation
Apparatus) overnight. The reaction mixture was

25 filtered and concentrated in vacuo. Pure product C4



of reaction is then determned fromthe resulting product peak areas.
This assay is particularly useful 20 for determning the inhibition
profiles of conpounds whi ch have significant absorbance in the

UV-vi si bl e woﬁﬁ&b?” bet ween 290 and 340 nM PCT/URDH06623
reaction mxture typically contains 0.1 M KPi; pH 8.0, O1MKd, 0.5
mv EDTA, 2 nM DIT, and 0.2 25 mM each of I MP and NAD. This solution is
i ncubat ed at 37[err]C for 10 m nutes. The reaction is started by the
addition of enzynme to a final concentratiom &8 20 to 100 nM and is
al l owed to proceed for 10 m nutes. After the allotted tinme, the
reaction is quenchegdwr#dinedt BRradsh tf O OHRYEARBERRbAS, a8i it iy @ifthnal
concentration of 0.01 '

, The extent of conversion s
moni tored by HPLC 2 gr%&ﬂﬁg% B0740% HHAULSH PR 481 anth B, 206 46

WO 97/ 40028 . (93%) . The H NMR was consistenBQUARIYADEEIB the

- 46 - dinmensions 4.6 X 10 nm and a sol vent system contai ni ng

t et rabut yl ammoni um3&A 8% SEEHRFUFH- 0. 1 M KPi pH 6.0 with a 0-30%
met hanol gradient over 15 minutes. A siyn | ag; sol vent system has been
used previously for the 5 purification of] hal -1 MP derivatives. [L. C
Antioni o and J. C. Wi, Bi och®&? N LB 994)-.]1 A
UV-nmonitor set at 254 nMis used to def thé\ﬁiur conponents, and
t he product peaks are integrated et er®i ne ext ent of
conversion of the substrates. 10§; For the anal ysis of

i nhibitors, tge conpound i nngtfestion is dissolved in DMSO to a final
concentration~of 20 mM and added to the initial assay m xture at the
desired concentration in a vol une of 2- (56)

To a solution of C4 (25mg, 0.l131lmmole) in
CHCly (1mL) was added toll isocyanate (25uL,

10 0.197mmole) at ambient temperature. After stirring

overnight, 56 was isolated in pure form by filtration
with a CHpCly rinse in a yield of 42mg (74%). 1H NMR
{500MHz, dg-DMSO) 6 8.87 (s), 8.64 (s), 8.37 (s}, 7.60

(d), 7.46 (d), 7.42 (s), 7.33 (s), 7.23 (d), 7.16-7.19
15 (), 7.05 (dd), 6.80 (d), 3.92 (s), 2.28 (s). Rg 0.46

(5% MeOH/CH,Clj) .



5% (v/v). The reaction is started by the addition of 15 enzynme and after
10 mnutes is gquenched as above. After HPLC anal ysis, the product
areas are used to determ ne the extent of conversion relative to a
control assa Coﬂélﬁl ning only DMSO and no test corrpo?ef,}"sd-,ﬁéﬁwr Ki
val ues are ed fromnon 20 | i near | east squares fitting of
conversion vs concentration curves to the tight-binding equations of
Henderson. [P. J. F. Henderson, Biochem J., 127, 321 (1972) .]

W have neasured the inhibition constants b4 25 each conmpound agai nst’

| MPDH usi ng an adaptation of the met hod first reported by Magasani k.
[ B. Magasani k, H. S. Moyed, and ring J. Biol. Chem, 226,

p. 339 (1957)]. E%UE?%EZE conpounds of formulae I-1X
are 30 able to inhibit | I\/PDI—ISYPﬁéﬁlséiFeOBfC@WQ}EiI‘TFP A ini cal utility
for the treatnment of | MPDH nedi ated di sease. These tests are

predi ctive of the conpounds ability to inhibit | MPDH i n vivo.

WD 97/ 40028 H PCT/ US97/ 06623

- 47 - Experiment al Sgegd.i on S‘&nth si s M@, Representative
Exanpl es: 5 any ‘
Synt hesi s of Conpound 1 o

]

5 D1

To a solution of C4 (75mg, 0.3%94mmole)} in
dichloroethane (5mlL}) was added 3-nitrophenyl isocyanate
{97mg, 0.5%1lmmole) at ambient temperature. After
10 stirring overnight, D1 was isolated in pure form by

filtration with a CH2Cls rinse in a yield of 110.3mg

(79%) . The 1H NMR was consistent with that of the
desired structure.

o TTE v
@D” 20

15
(59)
To a stirred suspension of D1 (95mg,
0.268mmole) in EtOH (20mL) was added SnClj+2H20 (302mg,
20 1.34mmole). The reaction mixture was brought to

reflux, at which time dissolution occurred, for 1.5
hours. The solution was cooled to ambient temperature,
diluted with EtOAc, washed with 2N NaOR and brine,

dried (NayS0O4) and concentrated in vacuo. Pure product



[err] 10 To a solution of 25ng (156[err]nole) 4-(5-
oxazolyl)-aniline in 250[err]L CHerr]C[err] was added 50[err]L (400

[err] ol e) of benzyl isocyanate at anbi ent tenperature. After
stirring ovew é% was isolated in pure form by fipdwresoviessza th a
3:1 hexanes/ err? [err] rinse in a 15 yield of 21ng (46%. [err]H
NVR (500MHz, CDCl[err]) [err] 7.86(s), 7.55(d), 7.38(d),
7.22-7.35(m, 6.39(s), 5.0(br s), 4.43(s). Rf 0.30 (5%

MeOH CH err]dJerr]) 20 - 55 - Exanpl e 2

Synt hesi s of Conpound 43 [err]

WO 97/ 40028 59 was obtained through flash cH¥ehd#3%ta88923eluting

with a gradient of 2.5-5% MeOH in CH2Cly), followed by
selective crystallization of the desired material from
slightly impure fractions in a yield of 15.7mg (18%).

5 1y NMR (500MHz, dg-DMSO) & 8.83 (s), 8.44 (s), 8.35
{s), 7.59 (d), 7.48 (d), 7.40 (s), 6.97-7.04 (dd),
6.86-6.92 (t), 6.83 (d}), 6.54 (dd), 6.20 {(dd), 5.05 (br
s), 3.92 (s}. Rf 0.20 (5% MeOH/CH3Clj}

10 Example 5
Synthesis of Compound 113

El
15
A solution of 3-aminobenzylamine (826émg,
6.87mmole) and triethylamine (2.39mL, 17.18mmole) was
treated with di-t-butyldicarbonate (1.50g, 6.87mmole)
and the mixture was stirred at ambient temperature for
20 2 hours. The reaction was then diluted with CH»Cl,,

washed with NaHCO3(aq), water and brine, dried (NazSO4)
and concentrated in vacuo. Pure E1 was obtained by
flash chromatography, eluting with 25% EtOAc in hexanes

in a yield of 200mg (46%). The lH NMR was consistent
25 with that of the desired structure.



- 48 - To a solution of glacial acetic acid (46n),
acetic anhydride (46nlL, 485mvple) and 2-chl oro-4- ni trotol uene (5g,
29. 1lmmol e) at O[err] C was added conc. 5 Herr]SOerr] (6.9nl) in a
dropwi se fashion. Upon conplete addition, CJerr]

80. 8nmol e) WA porti on- wi se over 60 nins. Fol o(/‘\ng%g%gzr? i
additional 15 m ns of stirring at O[err]C, the reaction m xture was
pour ed over ice and the resulting precipitate was isolated by 10
filtration, rinsing with cold Herr]O Rurddication by fl ash

chr omat ogr aphy, eluting with a gradient of 15-50% Et OAc i n hexanes,
provi ded 2.02g (24% 40% based on recovered starting material) Bl as
a white solid. The [err]H NMR th cpnsistent with thdt of the
desired 15 structure. [ewmed N Comgound Bl was
dissolved in 1:1 20 et hanol edNvi t hOConc.
Herr]SOerr] (2m) : r. Ubon cooling to anbi ent
tenperature, the reaction§ga acted 3x's di et hyl ether. The
et hereal solution was washed with water, dried over Na2SO4 and
concentrated in vacuo 25 Y to yield a yellow solid. Purified product was
obt ai ned (113)

A solution of €4 (150mg, C.789%9mmole) and 1,1-
5 dicarbonylimidiazole (160mg, 0.986mmole) were combined
in THF (5mL) and stirred for 6 hours at ambient
temperature. The precipitation of imidazole was noted.
To this was then added E1 (351lmg, 1.58mmole) and N,N-
dimethylaminopyridine {97mg, C.78%mmole) and the
10 mixture was refluxed overnight, resulting in a
homogenous solution. Upon cocling to ambient
temperature, the reaction was diluted with EtOAc
(20mL), washed with KHSO4(aq), water, and brine, dried

(MgSO4) and concentrated. Pure 113 was obtained

15 through flash chromatography, eluting with a gradient
of 20-30-35% acetone in hexanes in a yield of 164mg

(47%). 1H NMR (500MHz, dg-DMSO) § 8.90 (s), 8.75 {s),
8.38 (s), 7.60 (d), 7.51 (s), 7.3-7.46 {(m), 7.21-7.27

(t), 7.05 (dd), 6.87 (d), 4.12 (d), 3.93 (s), 1.44 (s).
20 Rf 0.21 (5% MeOH/CHpClp) .



t hrough two recrystallizations fromhot Et[err]0/hexanes, yi el di ng

620mg (47.6% B2 as a lightly yell owed WO 97/ 40028
PCT/ US97/ 06623 -49 -
crystalline S?Jd'gm‘;gge [err]H NVMR was consistent with that pcTwse70észs he
desired structure. [err] 5
A mxture of B2 (200ng, 1.2mol), tosyl net hyl isocyani de (236ng,
1.2mmol ), and powdered KlerrJCJerr] (172ng, 1.2mmole) in nethanol .
(13m.) was heated at reflux for 90 @i'nutes and then stirred
overnight at 10 anbi ent tenperature. Upon concentration to dryness,
the m xture was partitioned between CH egglifhierd] and water. The
organi cs were separated, washed with 0.5 ) ter and brine and
then dried over Na[err]SQerr]. Thepthesis ofGERRANNGLLY  enpved in vacuo to
provi de a crude yellow 15 solid. Purifiyed goduct B3 was obtained
t hrough fl ash | |
. Cf:[:;;y,N\E,N
NC :::
(70)
5
A solution of 3-chloro-4-cyanoaniline (500mg,
7.76mmole) and m~tolylisocyanate (1.0mL, 3.17mmole) in
CHpoClo (3mlL) was stirred overnight at ambient
temperature. The reaction mixture was concentrated and
10 pure 70 was obtained through MPLC, eluting with 1% MeOH
in CHyCly, in a yield of 285mg (31%). 1H NMR (500MHz,
dg-DMSO) & 9.36 (s), 8.88 (s), 7.94 (s), 7.83 (d),
7.44 (d), 7.30 (s), 7.24 (d), 7.15-7.20 (t), 6.82 (d},
2.29 (s). Ry 0.36 (5% MeOH/CH2Cls).
15
Example 7
Synthesis of Compound 108
o]
HO. OMe
OMe
Me
Gl
20

To a solution of 3,4,5-trimethoxyacetophenone
{(9.2g, 43.4 mmol) in pyridine (35mL) was added selenium
dioxide (6.3g, 56.7mmol) and the resulting solution was
heated at reflux overnight. The reaction mixture was

25 cooled to ambient temperature, filtered through celite



chromat ography, eluting with a gradient of 0-2.5% CH err] CH I n
CHerr]CJ[err], and recrystallization (CHerr]C[err]/hexanes) in a

yield of 3.3g (68% as a light yellow crystalline solid. The 1H NWR
was consistent with that of the 20 desired structure.

[err] WO 57/40028 A sol ution of B3 (150ng, O.B7Mnolessn 25
ethanol (7.5nmL) was treated with SnCl[err].2H err] O (excess; WO
97/ 40028 PCT/ US97/ 06623

- 50 - ca. 5 equival ents) and heateds@&t-reflux for 30 m nutes.

The m xture was cool ed to anbient tenperature, diluted wi th di et hyl

ether and partiti d,.wg g\%{];:l ' r a ed,
washed with wat erggﬁdcﬁ%%%?ﬁ ° yrllgég Svg?Pf\lag%%&'?aarlg S’gﬁ'%gn%rggt ed in
vacuo. Purified dissolvedotiied hwlascebebpnandtwadingh Withsi -0 N HCL

chromat ography, ang tRENU{Eh Wdthrat@tuafthfb; Of Bhd méiHa peb@E 1 n
CHerr]CJ[err], in a
layer was diluted with ether and acidified with

5 concentrated HCl. The layers were separated and the
organic phase was washed with brine and then dried

(Nap504) to give 8.4 g of a dark yellow solid.

Recrystallization of this material from ethyl acetate-

hexane then gave Gl (6.8 ¢g) as a pale yellow solid.

10 The 1H NMR was consistent with that of the desired
structure.
H H 0
| | H
MeO. N\Wr/N OMe
! OMe
\ Me
(108)
15

A mixture of 59 (64mg, 0.20mmole), Gl (300mg,
1.20mmole) and EDC (300mg, 1l.6mmole) in THF (5mL) was
stirred overnight at ambient temperature. The reaction
was diluted with EtOAc (150mL), washed with water,

20 dried (MgSOg4) and concentrated in vacuo. Pure 108 was
obtained through MPLC, eluting with a gradient system
of 0-13MeOH in CH2Cls , in a yield of 37.4mg (35%).

1y NMR (500MHz, dg-DMSO) & 9.83 (s), 8.23 (s), 8.18

(s}, 7.65 (s), 7.61 (s), 7.35 (d), 7.33 (s), 7.29 (s),
25 7.27 (s), 7.11 (s), 7.06-7.10 (t), 6.94-6.99 (t), 6.52
(d})3.68 (s), 3.63 (s), 3.61{(s). Rg 0.26 (5%

MeOH/CH2Cl12) .



yield of 54ng (41.5% as a light yellowoil. The [err]H NVR was

consistent with that of the desired structure. [err]
To a solution of 20ng (103[err]nmole) B4 in 1nm 15 CHerr]Cd[err] was
added 200[errhk) 4 yl i socyanate at anbi ent t enper at prQusodéezs |
stirring over .dﬁk, 3 was isol ated in pure formby filtration with
an Et OAc/ hexanes rinse in ayield of 25ng (74% . [err]H NVR (500MHz,
d6- DVBO) [err] 9.06 (s), 8.73 (s), 8.50 (s), 7.89 (s), 7.73 (d),
7.67 20 (s), 7.42 (d), 7.31 (s), 7.23 (d&)597-18 (t), 6.82 (d),
2.27 (s). Rerr] 0.28 (5% MO/ CH err]OJerr]). WD 97/ 40028
PCT/ US97/ 06623 - 51 -
Exanpl e 3

) Example 8

Synthesis of Compound 115

oA
OJ;GTU
]
5 {115)

A solution of 59 (300mg, 1.58mmole) and m-
toll isothiocyanate (2.0mL, 14.7mmole) in CH2Cl, (5mL)

was stirred at ambient temperature overnight. To drive
10 the reaction to completion, additional m-toll
isothiocyanate (1.0mL, 7.4mmole) was added and the
mixture was heated to reflux for 3 hours. The reaction
was concentrated in vacuo and 115 was obtained in pure
form through MPLC, eluting with 0-5% EtOAc in CH3Cly,

15 in a yield of 210mg (39%). I1H NMR (500MHz, dg-DMSO) §

7.90 (s), 7.89 (s), 7.82 (s), 7.75 (d), 7.64 (s) 7.44
(s), 7.32-7.37 (t), 7.27 (s), 7.13-7.21 (m), 6.91 (dd),
3.98 (s), 2.40 (s). Rz 0.36 (5% MeOH/CHyCl,).

20 Example S
Synthesis of Compound 97

OZN\ONH TCFS
I1

25 A solution of nitroaniline (1.0g, 7.13mmole)
in CHpCly (25mL) was treated with pyridine (2.9mL,



Synt hesi s of Conpound 56 [err] 5 Cl (8.14g, 51%
was prepared from 2-net hyl - 5- nitroani sole (10.0g, 60mvle) in a
fashion directly 10 anal ogous to the preparation of Bl as descri bed
above. The [err]H NVR was consistent with that of th '
structure. WO97/40838, ] 15 A stirred suspe?sclﬁi}oi%&%(?&él
(81.94g, 307mmuol e) I n di oxane (100nL) was treated with concentrated
HC (20nm.) and heated at reflux overnight. Upon cooling to 20

anbi ent tenperature, the product C2 precipigmted as a l'i ght yellow -
crystalline solid in a yield of 40.65g (73.1% . The filtrate was

concentrated to a,yvol f . . .80 d d duct
crystal 5 was | © SHBIR) s teatiResRenEt PRee Sk a8y (SR e s EmBeLehy
yielding 8.91g (1&n@%tirmat kthambiestweespedentiecdlobyd hours.[eTh¢H NWR
and TLC analysis and were SangiiSielh PhkPnéPalitn cHycl,, washed with

1IN HCl and brine, dried (MgSO4) and concentrated in
5 vacuo to yield I1 (l.61lg, 95%) as a white solid. The

1y NMR was consistent with that of the desired

I2

To a slurry of NaH (60% ocil dispersion; 34

structure.

10

mg, 1.42mmole) in THF (10mL) at O °C was added a
solution of I1 (200mg, 0.85mmole) in THF (10mL) and the
mixture stirred for 1 hour. To this was added methyl
15 iodide (100uL, 1.7mmole) and the mixture was stirred
overnight at ambient temperature. The reaction was
poured into water and extracted with EtOAc. The
organics were separated, dried (MgSO4) and concentrated

in vacuo. Pure I2 was obtained through flash
20 chromatography, eluting with 5% EtOAc in hexanes, in a

yield of 163mg (66%) as a yellow solid. The ly NMR was
consistent with that of the desired structure.

l

HaN NTCF:,
\OR

I3
25
A solution of I2 (163mg, O.66mmole) in
ethanol (5mL) was treated with Pd/C (20mg) and



WD 97/ 40028 PCT/ US97/ 06623
- 52 - of the desired material. The total yield of C2 was 49. 569
(89.1%. [err] A solution of C2 (456ny,

2.51mmol e), wo97m§692fy| met hyl isocyani de (490ny, 2.51mmvl e) pafifise7/06623

Klerr]CJ err] 347nmg, 251mol e) were dissol ved in nmethanol and heated
10 to reflux for 1.5 hours. The product m xture was then

concentrated in vacuo, redissolved in CHerr]C[err], washed with
wat er and brine, dried over Na2SO4 and agat nel - concentrated in vacuo.
Purified product C3 was obt ai ned through recrystallization

(Et[err] O hexanes) stiRjeded £ Qizdéi’l?éﬂﬁ.(@%a noigd.er the NVRc#esn was

consi stent with that of thé desired structure. [err]
filtered and concentrated in vacuo to yield I3 (120mg,

84%) as a waxy solid. The 1§ NMR was consistent with
that of the desired structure.

5
H H
I |
MeO N N N CFi
) \1£/ \]::::],f \1[/
<
(97)
To a solution of triphosgene (31mg,
10 0.104dmmole) in dichloroethane (1lmL)} was added in a

dropwise fashion a solution of B4 (50mg, 0.260mmole)
and diisopropylethylamine (67mg, 518mmole) in
dichlcroethane (5mL). The reaction mixture was stirred
for an additiocnal 1 hour at ambient temperature,

15 treated with I3 (50mg, 0.230 mmole) and stirred
overnight. The entire reaction mixture was subjected

to flash chromatography, eluting with 1% MeOH in
CHyCly, to provide pure 97 in a yield of 8mg (7%). lH

NMR (S00MHz, dg-DMSO) b 8.20 (s), 8.98 (s), 8.39 {(s),

20 7.67 (s), 7.63 (d), 7.48 (s), 7.38-7.45 (m), 7.04-7.10
(t), 3.95 (s), 3.31 (s). Rg 0.37 (5% MeOH/CH,Cly).



20 A solution of C3 (4.214g, 19.1mvole) in EtOAc

(150nm.) was treated with 10%°d/ C (1.05g, 25 wt.% of C3) and subj ected
to 40psi Herr](g) (Parr Hydrogenation Appar at us) overni ght. The
reaction m xture was 25 filtered and concentrated in va

product C4 WOST40028" \\y 97/ 40028 Fefiusorlith:

PCT/ US97/ 06623 - 53 - was obt ai ned
t hrough flash chromat ography, eluting with a gradi ent of 30-40%

Et OAc/ hexanes, in a yield of 3.4g ~-(83% . The [err]H NVR was
consistent wth that of the desired structure. [err] 5

Example 10
Synthesis of Compound 111

oA AN
@D”TUWA@
(111)

A solution of 59 (50mg, 0.154mmole) and
triethylamine (3lmg, 0.308mmole) in DMF (0.5nL) was
treated in a dropwise fashion with phenylacetyl
chloride (25mg, 0.169mmole) and the reaction stirred

10 overnight at ambient temperature. The mixture was
diluted with CH2Cly, washed with NaHCO3(aq) and water,
dried over MgSO4 and concentrated in vacuwo. Pure 111

was isolated by flash chromatography, eluting with 2%
MeOH in CHpClp, in a yield of 42mg (62%). IH NMR

15 (500MHz, dg-DMSO) & 10.20(s), 8.90 (s), 8.79 (s), 8.39

(s), 7.88 (s), 7.63 (d), 7.53 (d), 7.44 (s), 7.25-7.40
(m), 7.22 (t), 7.14 (d), 7.05 (dd), 3.96 (s), 3.66 (s).
Rf 0.31 (5% MeOH/CHyCljy).

Example 11
20 Synthesis of Compound 102

MeOC : NO2

Kl

A solution of 2-methyl-5-nitrobenzoic acid
25 (15g, 82.8mmole) in DMF (75mL) was treated with methyl



To a solution of C4 (25ng, 0.131nmole) in CHerr]d[err] (1nL) was
added toll isocyanate (25[err]L, 10 0.197mmol e) at anbi ent tenperature.

After stirring overnight, 56 was isolated in pure formby filtration
with a CH2C12 \gbs ’M a yield of 42ng (74% . [err]H NWR PCTIUSOTISEYHZ ,
dlerr]-DVBO | f .87 (s), 8.64 (s), 8.37 (s), 7.60 (d), 7.46 (d),
7.42 (s), 7.33 (s), 7.23 (d), 7.16-7.19 15 (t), 7.05 (dd), 6.80 (d),
3.92 (s), 2.28 (s). HRerr] 0.46 (5% MeOH CH err]d[err]).

WD 97/ 40028 PGT/63S97/ 06623

- 54 - Exanpl e 4 Synt hesi s of
Conpound 59 iodide (6.7mL, 107.64mmbéieH £d19lided by pSwdered KpCO3

(17.2g, 124.2mmole) (extreme exotherm) and the
suspension stirred at ambient temperature overnight.
The reaction mixture was partitioned between EtOAc and
5 water, the organics separated and washed with water and
brine, dried (NapSO4) and concentrated in vacuo to

yield K1 (15.86g, 98%) in pure form as an off-white
solid. The lH NMR was consistent with that of the

desired structure.
MeOzC ﬁ’oz
(AcO)HC

K2

10

K2 {4.0%g, 16.2%) was prepared from Kl
15 {15.86g, 81.3mmole) in a fashion analogous to the
preparation of Bl as described above. The lH NMR was

consistent with that of the desired structure.

MeO,C D/Noz
OHC
20 K3

A solution of K2 (2.5g, 8.03mmole) in dioxane
(10mL) was treated with conc. HCl (0.5mL) and the
mixture was heated to reflux for 2 hours. Additional
25 conc. HC1l (0.5mL) was added and the reaction refluxed
for 3 hours longer. The mixture was diluted with
EtOAc, washed with water and brine, dried (NaySO4) and

concentrated in vacuo. Pure K3 was obtained through



To a solution of C4 (75ng, 0.394nmmole) in di chl oroet hane (5nlL) was

added 3-nitrophenyl isocyanate (97mg, 0.51mmol e) at anbi ent
tenperature. After 10 stirring overnight, D1 was isolated in pure form
by filtration wwth a CH2C12 rinse in a yield of 110.3 799 .
The [err]H NVR2HA®2: onsi stent with that of the desi regg‘gmsa‘g ﬁtﬁiﬁe. T

H H I | [err] 15 To a
stirred suspension of Dl (95ny, 0.268mmol e) in EtOH (20nL) was added
SnCl[err].2H err]O (302ny, 20 1. 34mmmol g3 .- The reaction m xture was
brought to reflux, at which time dissolution occurred, for 1.5

hours. The sol uti S ﬁgpi : e ; dijlgub,gdsyit h
Et OAc, washed wi t%gﬁﬁﬁ@@ﬁéﬁ%%% ne,’ ‘%&ht&gg}j‘gééﬁ KéZ%r&%legﬁd Ogongent rat ed
in vacuo. Pure pr&@&cEt20 in hexan®sy7/ip0@2gield of 1.14g (68%). Also

PCT/ US97/ 06623 isolated was 215mg (11.8%) of the'h;?c?ra’ted aldehyde.

The lH NMRs were consistent with that of the desired

5 structures.
MeO2C NO2
(O/
K4
10 A solution of K3 (300mg, 1.43mmole) in

benzene (5mL) was treated with 1, 3-propane diol (114uL,
1.573mmole} and p-~TsOH*H;0 (27mg, 0.l4mmole) and the

mixture was refluxed with Dean~-Stark removal of water
for 4.5 hours. The reaction was cooled to ambient

15 temperature, partitioned between EtOAc and dilute
NaHCO3, the organics separated, washed with brine,

dried (NayS04) and concentrated in vacuo. Pure K4 was

obtained through flash chromatography, eluting with a
gradient of 20-25% Et50 in hexanes, in a yield of

20 324mg (84.5%) as an off-white crystalline solid. The

1§ NMR was consistent with that of the desired
structure.

OH
NC»

o)

C

K5



59 was obtai ned through flash chromatography (el uting

wi th a gradi ent

of 2.5-5% MeOH in CHerr]CdJerr]), followed by sel ective
crystallization of the desired material from slightly inpure
fractions in h& gof 15.7ng (189%. 5 [err] H NVR ( 50gddAas9e7/06623 _ _
d[ err] - DVBO) ?' 7? 83 (s), 8.44 (s), 8.35 (s), 7.59 (d), 7.48
(d), 7.40 (s), 6.97-7.04 (dd), 6.86-6.92 (t), 6.83 (d), 6.54 (dd),
6.20 (dd), 5.05 (br s), 3.92 (s). Rerr] 0.20 (5%

MeOH CHerr]C err]). 10 - 65 - Exanpl e 5

Synt hesi s of Conmpound 113 [err] 15 A sol ution of
3- am nobenzyl am ne (826ny, 6. 87mmol e) and triethylamne (2.39n,
17.18mmol e) was treated with di-t-butyldicar bonat 11 50 L]qu_&_?m'rol e)
and the mixture was stirred & S2ABFLRR ‘P%rﬁfér £BIrg £ br VB8RO e)zg"r{b . The

reaction was then djdut t)e%t""'ot be G e d ey GL‘OTWlse w11¥l@%"%l‘@t&@n of

NaHCO err] (aq), vvater brine, dried (NaJerr] SO err]

concentrated in vacQ@AlPdrle oM l%a§HD%%al next Wb, 2. 7mmP alsha%rftﬁ{ftr@g"r aphy,
eluting with S(VEt Id 4 e
[err]H NVR was c%n5| sr[ c{]mi%ﬁ Eh? ha?éa} %trﬁlwg &'F eégg{{r%t}é aGdQltl-m

of saturated Rochelle s salt solutlon (10mL),

with EtOAc and stirred for 30 minutes.

dlluted

The organics

were collected, washed with brine, dried (NasSO4) and

concentrated in vacuo to give 250mg

{97%) of K5 as a

10 white crystalline solid. The lH NMR was consistent

with that of the desired structure.

0Bz
NO2
[:i/
K6
15 A solution of K5 (250mg, 1.05mmole) in CH,Clp

(4mL} at 0 °C was treated with pyridine (110uL,

1.37mmole), benzoyl chloride (146ulL,

l1.26mmole) and 4-

DMAP (catalytic), and stirred at ambient temperature

overnight. The reaction mixture was diluted with

20 CH,Cly, washed with 0.5N HCl, water and brine,

(NaS04) and concentrated in vacuo.

Pure K6 was

dried

obtained through flash chromatography, eluting with 10%

EtOAc in hexanes, in a yield of 340mg (99%)

solid. The lH NMR was consistent with that of the

25 desired structure.

as a white



WD 97/ 40028 PCT/ US97/ 06623

- 56 - [err] A
solution of C4 (150ng, 0.789mmvle) and 1, 1- 5 di carbonyl i m di azol e
(160nmg, 0.986muol e) were conbi ned in THF (5nL) and sty 6
hours at ant¥V@ft/400 temperature. The precipitation of i%b {’9?% e&r\i/as"
not ed. To this was then added E1 (351ng, 1.58mmole) and NN

di met hyl am nopyridine (97ng, 0.789nmple) and the 10 m xture was refl uxed
overnight, resulting in a honbgenous gpl-ution. Upon cooling to '
anbi ent tenperature, the reaction was diluted with Et OAc

(20m.), washed with KHSO err](aq), water, and brine, dried
(MgSO err]) and concentrated. Pure 113 YW&s obtai ned 15 t hrough fl ash
chromat ography, eluting with a gradient 0fno20- 30- 35% acetone in

hexanes in a yield of 164ng (47% . H NVR (500MHz, d[err]-DMVSO
[err] 8.90 (s), 8.75 (s), 8.38 (5s) G0 (d), 7.51 (s), 7.3-7.46
(m, 7.21-7.27 (t), 7.05 (dd), eH #, 4.12 (d), 3.93 (s), 1.44
(s).

A solution of K6 (326mg, 0.99mmole) in
5 dioxane (7mL) was treated with 2.0N HCl (5mL) and the
mixture heated at 80 °C overnight. The reaction mixture
was diluted with EtOAc and washed with saturated
NaHCO3(ag), water and brine, dried (NazSO4) and

concentrated in vacuo. Pure K7 was obtained through

10 flash chromatography, eluting with 30% Et50 in hexanes,

in a yield of 208mg (77.5%) as a white solid. The 1H

NMR was consistent with that of the desired structure.

HO
NQO2

O.

<

15 K8

A solution of K7 (208mg, 0.72%mmole) in MeOH
(6émL) was treated with K;CO03 (10lmg, 0.765mmole) and

TosMIC (149mg, 0.765mmole) and the solution heated at

20 60 °C for one hour. The reaction was concentrated in

vacuo, redissolved in CH3Clp; and washed with 1.0N NaCH
(diluted with saturated NaHCO3). The agueous portion
was back-extracted with CHyCl,;, the organics combined

and washed with water and brine, dried (NajSO4) and



20 Rf 0.21 (5% MeOH/ CHerr]CJerr]) WO 97/ 40028

PCT/ US97/ 06623 - 57 -

Exanpl e 6 Synt hesi s of Conpound 70

H H [err] 5 Qbdshd on of
3-chl oro-4- cy&'ﬁo"aﬁpqune (500nmg, 7.76mmol e) and mtol yll,ci‘lg%%yanat e
(1.0m., 3.17mmole) in CHerr]CdJ[err] (3m) was stirred overnight at
anbi ent tenperature. The reaction m xture was concentrated and 10
pure 70 was obtai ned through MPLC, el uting widh-1% MeOH in

CHerr]C[err], in ayield of 285ny (31% . [err]H NVR (500MHz, -

dierr]-DVBO [err] 9. . 9 ) 3

(. 7,30 (%), 7. 2ot St 3 Uibyol Myt e Ul obthyngg phgoudird
0.36 (5% MeOH/ CH[ eftash [ehrdnatogrBphy, elutlng with a gradient of Xanple
7 50% acetone in hexanes, in a yield of 70mg (44%). The

1y NMR was consistent with that of the desired

5 strutture.
OAc
O2

Q.

€

N

K9

10 A solution of KB (70mg, 0.318) in acetic

anhydride (1.5mL) and pyridine (1.0mL) was treated with
4-DMAP (catalytic) and stirred at ambient temperature
for 3 hours. The mixture was diluted with CH»Clp,

washed with 1.0N HCl, water and brine, dried (NaySOy)
15 and concentrated in vacuo to provide K9 in a yield of

82mg (98%) as a pale yellow solid. The 1H NMR was

consistent with that of the desired structure.
AcO
NH;
)

(]

20 K10

A solution of K9 (80mg, 0.305mmole) in dry
EtCH (4mL) was treated with SnCl;+2H,0 (241mg,



Synt hesis of Conpound 108 [err]

20 To a solution of 3,4,5-trinethoxyacetophenone

(9.29, 43.4 mmol) in pyridine (35n) was added sel eni um di oxi de
(6.3g, 56.7mmol % and the resulting solution was heat n?sgwﬁe%{a' ux
overni ght. TWE%#¥& ion mixture was 25 cool ed to ambi ent tenperature;
filtered through celite WO 97/ 40028

PCT/ US97/ 06623 - 58 - and
concentrated to yield a dark brown oil whichggwas di ssol ved into et hyl
acetate and washed with 1.0 N HC and then with saturated NaHCO3. The

basi ¢ aqueous and acidified with 5

gm%{er vvasqé uted with ether od
concentrated HO . 11fl r&es B AEIredranted et 60 °C 5pfar? ¢ phase
w?s WZIShEd V\/:lth brmmﬁua@ﬂ t hee didaRtion lwas(&@i@téc]! thter 'Ethako GF&Ee3-4 g
of a dark yellow so tallization this tr| 0
et hyl acet at e- lkﬂeﬁ%{’ﬁ%raﬁeéﬁ%% 31 YEEe8 %ﬂdgg H%al 13‘7' | I(gﬁf’-ééﬁ{nd.
10 The 1H NWR wagqcodststeritad tih Whabodf bphife deFd MRl obtained

S through filash chromatography, eluting with a gradient

of 20-30% acetone in hexanes, in a vield of 52mg

(73.4%) as a pale yellow oil. The lH NMR was

consistent with that of the desired structure.

JH@Arfj

10 K11l

A solution of K10 (52mg, 0.224mmole) in
dichleroethane (2mL) was treated with m-tolyl
isocyanate (43uL, 0.336mmole) and stirred overnight at

15 ambient temperature. The mixture was diluted with
CH3Cly:hexanes (2:1), filtered and rinsed with the same
solvent system to provide K11 {(67mg, 82%) as a white

solid. The 1H NMR was consistent with that of the
desired structure.

OH

20
{102)



structure. [err] 15 A m xture of
59 (64ng, 0.20mmole), GL (300ny, 1. 20mmol e) and EDC (300ng, 1.6nmvl e)
in THF (5nl) was stirred overnight at ambient tenperature. The
reaction wdBfiaofig Uted with Et OAc (150nL), washed with wateaso7des23
dried (MgS™) and concentrated in vacuo. Pure 108 was obt ai ned
through MPLC, eluting with a gradient system of 0-1%veCH in
CHerr]CJ[err] , inayield of 37.4ny (35%. [err]H NMR (500MHz,
dierr]-DVMBO) [err] 9.83 (s), 8.23 (s), 8.18- 6% - (s), 7.65 (s), 7.61 (s),
7.35 (d), 7.33 (s), 7.29 (s), 25 7.27 (s), 7.11 (s), 7.06-7.10 (t),

6.94-6.99 (t), 6.52 (R FAK(tESh 02 RB1 ($33mc’ OL(ODhmoReGT ih Red® (5%
MeOH CH err]C[err]). WO 97/ 40028
PCT/ US97/ 06623 {2mlL) was treated with 1.0N NaOH &@5 pL, 0.135mmole)

and stirred at ambient temperature for 1.5 hours. The

reaction was neutralized by addition of 1.0N HCl1l (135
5 pL) and concentrated in vacuo. The white solid was

rinsed with water and CHpClp:hexanes (2:1) and dried in

vacuo to provide 102 (20mg, 68%) as a white solid. IH
NMR (500MHz, dg-DMSO)} & 9.29 (s), 9.00 (s), B.42 {(s),

7.69 (s), 7.55 {(m), 7.37 (s), 7.33 (s), 7.27 {d), 7.16
10 (t), 6.80 (d), 5.39 (t), 4.58 (s), 2.28 (s). Ryg 0.13

{1:1 hexanes/acetone).

Example 12
Synthesis of Compound 106
15

O

. KW ?/
<<>I\©NTEI>

A solution of C4 (50mg, 0.263mmole) in THF
20 (2mL) was treated with CDI (53mg, 0.330mmole) and
stirred at ambient temperature for 4 hours. To this
was added l-acetyl-6-aminoindole (93mg, 0.526mmole,
Sigma Chemical Co.) and 4-DMAP (35mg, 0.289%mmole) and
the mixture refluxed overnight. Diluted with EtOAc
25 (100mL), washed with 5% KHSO4, water and brine, dried

(NapS0O4) and concentrated in vacwo. Redissolved in

EtOAc and filtered to removed insoluble materials and



Exanpl e 8 Synt hesi s of Conpound 115

H H [err] 5 A sol ution of
59 (300nmgy, 1.58mmole) and m toll isothiocyanate (2.0nm, 14.7nmol e)
in CHerr]dJerr 5nm) was stirred at anbient tenp

over ni ght . ﬂV% the reaction to conpletion, addiﬁﬁgggﬁﬁgyfolr'

| sot hi ocyanate (1.0nL, 7.4mmvple) was added and the m xture was heated
to reflux for 3 hours. The reaction was concentrated in vacuo and
115 was obtained in pure formthroughgMPLC, eluting with 0-5% Et CAc
in CHerr]dJerr], 15 in a yield of 210ng (39% . J[err]H NVR (500MHz,

d - DMBO 7.175
Olerr1 VB0 (er)ompegsrfrdd 8)indid® (ks foBoubd)cndidied ﬂ%}row@ (9
3.98 (s), 2.40 (¥1rash ehtbmlt3Grapivdp MUdick etirhCh|[ gradjent 0D 50~

Exanpl e 9 60% acetone in heYIHJES!$ %fyggggoggd3ggé (36%) as a

[err]
white solid. 1H NMR (500MHz, dg-DMSO} & 8.79 (s), 8.74

5 {s), 8.37 (s), B8.11 (s), 7.62 (d), 7.47 (s), 7.43 (s),
7.30 (d), 7.13 (d), 7.14 (d), 4.11 (t), 3.94 (s), 3.07
(t), 2.17 (s). Rg 0.14 (1:1 hexanes/acetone).

Example 13

| H H
© N\H/N NHs " O2CCF
I T

{(168)
A suspension of 113 (from Example 5) (250mg, 5.76mmol)

10

in CHpCly (1lmL) was treated in a dropwise fashion at

ambient temperature with several equivalents of

15 trifluoroacetic acid and stirred for 90min. The
resulting solution was stripped in vacuo and tritrated
with CH2Cl; and methanol. Pure product 168 was

isolated by filtration in a yield of 258mg (99%). The

1y NMR was consistent with that of the desired product.

b NN I o
ST

20

]

(120)
A suspension of 168 (250mg, 0.55mmol) in 21imL of
CHpCl,/DMF (20:1 by volume) was treated with triethyl



25 A solution of nitroaniline (1.0g, 7.13mmmol e) in

CH2C12 (25nL) was treated with pyridine (2.9m, WO 97/ 40028

PCT/ US97/ 06623 - 60 - 36mmmol e) and
trifluor oacet%%ﬂﬁaégrl de (5nL, 36mmol e) and stirred apcpohreens . _
tenperature f ours. The reaction was diluted further with
CHerr]C[err], washed with IN HO and brine, dried (MgSO4) and
concentrated in 5 vacuo to yield I'1 (1.61g, 95% as a white solid.
The [err]H NVR was consistent with +hat -of the desired

structure. [err] 10 ' To a

slurry of NaH (600%§iﬁedtfﬁﬁﬁ§'qn68§ﬁol? and &8 rded HERLS) ehf THF (10n)
at O[err]C was add solution of 11 (200ny, O. 85nnoleéa|n THF

(lorl) and the tempera ihke titile 2oRgReRehbYi A F 445G €as THAded net hyl
15 i odi de (100[ esrttiod. ﬂarmnioe;)leandot becm xtededvas t3f i(SHed-
over ni ght at anblent tenp ure. reacti on, wa to water

and -extracted wi tht& ranyl PﬁXﬁPEElV%W%9¥ﬁﬂﬁﬂ%ﬂé§3 g??égm%wgscn)

and concentras ed 0.608mmol) and allowed to stir overnight with warming
to ambient temperature. The mixture was poured into
ethyl acetate (500mL), washed with NaHCO3(aq) ( 2x),

water (2x), and brine(lx), dried over NajS04 and

stripped in vacuo. Pure product 120 was isolated by
10 tritration (30mL CH2Cl,, 100mL ether) ir a yield of

212mg (85%). The lH NMR was consistent with that of
the desired product.

15 Example 14
IMPDH Activity Inhibition Assay

We measured the inhibition constants of the
20 compounds listed in Table III utilizing the following
protocol:

IMP dehydrogenase activity was assayed
following an adaptation of the method first reported by
Magasanik. [Magasanik, B. Moyed, H. S. and Gehring L.

25 B. {1957) J. Biol. Chem. 226, 339). Enzyme activity
was measured spectrophotometrically, by monitoring the
increase in absorbance at 340 nm due to the formation
of NADH (e340 is 6220 M1 cm~1l). The reaction mixture
contained 0.1 M Tris pH 8.0, 0.1 M KCl, 3 mM EDTA, 2 mM

30 DTT, 0.1 M IMP and enzyme (IMPDH human type II) at a
concentration of 15 to 50 nM. This sclution is
incubated at 37°C for 10 minutes. The reaction is
started by adding NAD to a final concentration of 0.1M

and the initial rate is measured by fcllowing the



I n vacuo. Pure |12 was obtained through flash 20 chr omat ogr aphy, el uting

with 5% EtOAc in hexanes, in a yield of 163ng (66% as a yell ow
solid. The [err]H NWVR was consistent with that of the desired
structure. [err] 25 A

sol uti on of WOy 0.66rmmole) in et hanol (5nL) WASTSTAER with
Pd/ C (20mg) and WO 97/ 40028

PCT/ US97/ 06623 subjected to H2 (1 atm) for 3 hours. The
reacti on was filtered and concentratyed-in vacuo to yield 13 (120ng,
84% as a waxy solid. The [err]H NVR was consistent with - that of the

desi red StrUCture.L':‘Lnear increase in absorbance at 340 nm for 10 minutes.
For reading in a standard spectrophotometer (path
length 1 cm) the final volume in the cuvette is 1.0 ml.
The assay has also been adapted to a 96 well microtiter
5 plate format; in this case the concentrations of all
the reagents remain the same and the final volume is
decreased to 200 nl.
For the analysis of inhibitors, the compound in
guestion is dissolved in DMSO to a final concentration
10 of 20 mM and added to the initial assay mixture for
preincubation with the enzyme at a final volume of 2-
5% (v/v). The reaction is started by the addition of

NAD, and the initial rates measured as above. Kj

determinations are made by measuring the initial
15 velocities in the presence of varying amounts of
inhibitor and fitting the data using the tight-binding
equations of Henderson (Henderson, P. J. F. (1972)
Biochem. J. 127, 321].
These results are shown in Table III. Kj

20 values are expressed in nM. Category “A” indicates
0.01 to 50 nm activity, category “B” indicates 51-1000
nm activity, category “C” indicates 1001 to 10,000 nm
activity, category “D” indicates greater than 10,000 nm
activity. The designation "ND" is used where a given

25 compound was not tested.



[err] To a solution of triphosgene (31ny, 10

0. 104mmol e) in dichloroethane (1nL) was added in a dropwi se fashion a
solution of B4 (50ng, 0.260nmDl €) and diisopropyl et hyl am ne (67nyg,
518mmol e) in ,“,g%chlcroethane (5mL). The reaction m Xt uPETM8Y/08633r r ed
for an additiBRal f our at anbient tenperature, 15 treated with I3
(50mg, 0.230 nmole) and stirred overnight. The entire reaction
m xture was subj ected to flash chromatography, eluting with 1% MeOH.
in CH err]C[err], to provide pure 973 m a yield of 8nmg (7%. [err]H
NVR (500MHz, d[err]-DVsO) [err] 9.20 (s), 8.98 (s), 8.39 (s), 20 7.67
(s), 7.63 (d), 7.48,48d 174 38-7.45 (m, 7.04-7.10 (t), 3.95 (s), 3.31
(s). Rf 0.37 (5% NMOtCHerr]Clerr]). WD 97/ 40028
PCT/ US97/ 06623 - 62 -
Exanmpl e 10 cmpd  K; Synt Bgsdi S gg Conpound 1&hkpderk]

b (M £ (o) L0 7

5

1 o 40 o 78 B

2 Cc 41 Cc 79 B

3 B 42 B 80 C

4 D 43 B 81 C

5 C 44 -— 82 o

6 C 45 C 83 B

7 B 46 B 84 B

8 Cc 47 B 85 B

9 c 48 Cc 86 C

10 C 49 C 87 D

11 Cc 50 D 88 C

12 C 51 D 89 o4

13 C 52 C 20 c

14 c 53 Cc %1 c

15 C 54 cC 92 c

16 C 55 A 83 A

17 B 56 B 94 B

18 C 57 B 85 c

19 C 58 C 96 B

20 C 59 A 97 A

21 C 60 B 98 B

22 c 61 D 99 A

23 C 62 o 100 B

24 B 63 C 101 C

25 c 64 B 102 C

26 C 65 B 103 C

27 C 66 C 104 C

28 (o 67 cC 105 B

29 D 68 B 106 B

30 ¢C 69 B 107 A

31 D 70 C 108 B

32 D 71 C 109 B

33 D 12 Cc 110 B

34 Cc 73 B 111 A

35 o 74 B 112 B

36 o 75 B 113 A

37 o 76 C 114 B

38 D 77 B 115 B

39 D



5 A sol ution of 59(50ngy, 0.154mmole) and

triethylamne (31ng, 0.308mmmole) in DMF (0.5nL) was treated in a
dropw se fashion with phenylacetyl chl oride (25ng, 0.169mmol e) and
the reaction_stirred 10 overni ght at anbient tenperaturgey (‘Eg oddxt ure
was di YOPEE%H ¢ h CHerr]C[err], washed with NaHCCIerﬁ ?and -
wat er, dried over MgS(O err] and concentrated in vacuo. Pure 111
was i solated by flash chromatography, eluting with 2% MeOH i n
CHerr]CJ[err], in ayield of 42ng (62%.-[g#4rJH NVR 15 (500MHz,
dierr]-DVMBO) [err] 10.20(s), 8.90 (s), 8.79 (s), 8.39 (s), 7.88 (s9),
7.63 (d), 7.53 (d), 4 (s 7.2 40 ) ( .22 (d), 7.05
(dd), 3.96 (s), e%‘zl?‘{ll ks RﬁE 0. §‘f (5%2?\‘)‘@D kL) of'gafd]) K1
Exanmple 11 20 116 (nM) eS|s nd 1 (3?)
[err] A A sol on of’, 2- rrelt-rgg 5-ni roben aci g, 25
(159, 82.8mmole) in I%IgF (75r§_) was; 1{ eat edAvmth 'ﬁE B z}cgssc B
119 A 132 A 145 A 158 B
120 A 133 A 146 A 159 A
121 A 134 A 147 A 160 A
122 A 135 A 148 A 161 A
123 A 136 ¥\ 149 A 162 A
124 A 137 B 150 A 163 B
125 A 138 A 151 B 164 B
126 A 138 B 152 B 165 A
127 A 140 A 153 A 166 D
128 A 141 A 154 A 167 B
168 B
Example 15

Anti-Viral Assays

The anti-viral efficacy of compounds may be
evaluated in various in vitro and in vivo assays. For
example, compounds may be tested in in vitro viral
replication assays. In vitro assays may employ whole

10 cells or isolated cellular components. In vivo assays
include animal models for viral diseases. Examples of
such animal models include, but are not limited to,
rodent models for HBV or HCV infection, the Woodchuck
model for HBV infection, and chimpanzee model for HCV

15 infection. '

While we have described a number of
embodiments of this invention, it is apparent that our
basic constructions may be altered to provide other
embodiments which utilize the products and methods of

20 this invention. 'Therefore, it will be appreciated that
the scope of this invention is to be defined by the

appended claims, rather than by the specific



WD 97/ 40028 PCT/ US97/ 06623

-63 - i odide (6.7nm., 107.64muvle) foll owed by powdered Klerr]CJerr]
(17.2g9, 124.2mmole) (extreme exotherm and the suspension stirred at
anbi ent tenper atgbpagerser ni ght . The reaction m xture was E'?Hs%dﬁ%ed
between Et CAc and 5 wat er, the organics separated and wasfl;ed Wi wat er
and brine, dried (NaJerr]SOerr]) and concentrated in vacuo to
yield K1 (15.86g, 98% in pure formas an off-white solid. The 1H
NMR was consistent with that of the desived-structure. 10

[err] K2 (4.09g, 16.2% was prepared from K1l 15
(15.86g, 81.3mmol e) iembadimsht&nwiie] QGRMS t epar ation of Bl
as descri bed above. ngmﬁ)%r] H NVR was bEQréO%g?z %%?dvﬁh PhEE of the
desired structure. : [err] 20



A solution of K2 (2.5g, 8.03mmole) in dioxane (10nL) was treated with

conc. HCO (0.5nL) and the m xture was heated to reflux for 2 hours.

Addi tional 25 conc. HCO (0.5nL) was added and the reaction refl uxed

for 3 hours longer. The m xture was diluted with ET g@ﬁg g4 wWth
concentra n

wat er and bWO&EMS ed (Na[err] S err]) and vacud.
Pure K3 was obtai ned through WO 97/ 40028 . ) -
PCT/ US97/ 06623 - 64 - flash
chromat ogr aphy, eluting with a gradi ent of 26-30- Thisel%aﬁta B Qlacéu
hexanes, in a yield of 1.14g (68%. Al so isolate . 8%
of the hydrated al dehyde. The [err wer e c that
of the desired 5 structures. kﬁhﬁﬁgE

We ciaim:
1. A method of inhibiting IMPDH activity in
5 a mammal comprising the step of administering to said

mammal a compound of the formula:

A D B
NN SN

H H
wherein:

A is selected from:

10 : (C1-Cg) -straight or branched alkyl, or (Cz-
Cg)-straight or branched alkenyl or alkynyl; and A
optionally comprises up to 2 substituents, wherein:

the first of said substituents, if present,
is selected from Rl or R3, and

15 the second of said substituents , if present,
is RI;

B is a saturated, unsaturated or partially
saturated monocyclic or bicyclic ring system optionally
comprising up to 4 heteroatoms selected from N, O, or §

20 and selected from the formulae:

KD K10 +0. O,
K K

wherein each X is the number of hydrogen atoms
25 necessary to complete proper valence;

AR O RN



10 A solution of K3 (300ng, 1.43mmole) in benzene

(5m.) was treated with 1, 3- propane di ol (114[err]L 1.573mmol e) and
p-TsOH H err] O (27ng, 0. 14mmol e) ammgmnafhssumgg xﬁure was refluxed with
Dean- St ar k rquég% { wat er f e reacti opcrassymsedsed. t o
anbi ent 15 o asture, partitio c and dilute

NaHCO err], the organics separated, I ne, dried
(Na[err]SOerr]) and concentrated in vacuo. Pure K4 was obt ai ned

t hrough flash chromat ography, eluting with-a77 - gradi ent of 20-25%

Et[err]Oin hexanes, in a yield of 20 324ng (84.5% as an off-white

crystal l'ine sol id. an-g"% optlonaflff(r&:éﬁhﬂ“ﬁé@a%p(:@asBSgﬁﬁgtﬂ\tﬁéhﬁé'lat of the
desired structure.

[err] WO 9Hess3P8
PCT/ US97/ 06623 the first of said substituéhts, if present,

is selected from R, RZ, R4 or RS,
5 the second of said substituents, if present,

is selected from Rl or R4, and
the third of said substituents, if present,

is R1; and
D is selected from C(0), C(S), or S(0)2;
1¢ wherein:
each Rl is independently selected from 1,2-
methylenedioxy, 1,2-ethylenedioxy, R® or (CHp)p-Y:
wherein n is 0, 1 or 2; and
Y is selected from halogen, CN, NOs, CF3, OCF3,
15 OoH, SR®, sS(0)R®, SOpR®, NHp, NHR®, N(R6),, NR®RS, cOOH,

COOR® or OR®;

each R? is independently selected from (C1~Cq)-
straight or branched alkyl, or (Cp-C4g)-straight or
branched alkenyl or alkynyl; and each R2 optionally

20 comprises up to 2 substituents, wherein:

the first of said substituents, if present,

is selected from R}, R4 and R5s and

the second cf said substituents, if present,
is Rl;
25 R3 is selected from a monocyclic or a bicyclic
ring system consisting of 5 to 6 members per ring,

wherein said ring system optionally comprises up to 4
heteroatoms selected from N, O, or S, and wherein a CHj

adjacent to any of said N, O, or S heterocatoms is

) A



A solution of K4 (289ng, 1.08mmole) in THF (5m) at O[err]C was
treated dropvm' se with a solution of DIBAL (I.OMin CHerr]dJ[err];
.7, | €) and &his BlfeetcHas B&n Repldear 40 mi nutes. The reacti on was
quenched by addltlﬁn mmn mﬁ)mt ed Rochelle's salt sgbuiisomeedOnl).

di luted Et for 30 mnutes. The organics

were collected, washed wt rine ed (NaJerr]SOerr]) and
concentrated in vacuo to give 250nmg (97% of K5 as a 10 white
crystalline solid. The 1H NVR was consi st ggt- with that of the
desired structure. [err] 15
A solution of K5 (2 05mmo] e (4rrL) at
O[err] C was treaPQ&lﬁPngﬂrlﬁﬁ?lﬁﬁ%‘%tffor’éF 1)) ; ‘and ealch'FrmDI benzoyl
chloride (146[ er opltioha2bymedmyx ireds 41-p to 3 sulDMAEh(emisa.l ymexr)e,lnand stirred -

at anbient tenperature \, . Th eac m X di luted
with 20 CHerr]CJerr], the Iﬂrggvmth B.lél\lg}#éf?lé nnts’ &JJ ‘rarrer?gﬁt’drred

(Na[err]SOerr]) i@ngeg@eee@tfﬁjx@dﬂr nR\Zacgé oEuné K6 was obt ai ned
t hrough flash chromat ograp el uti i n hexanes, in

a yield of 340ng (99% as Wﬁetciémé]% salgoﬁ?%Stﬁ‘ee‘ﬁ-?'Nl\?ﬁ WESSEBMsi st ent
with that of the;25ge1ectE8! & HY W&t @€, ang

the third of said substituents, if present,

is Rl;
each R4 is independently selected from ORD,
10 oc(o)R®, oc(o)R5, oc{0)orR®, oC(0)ORS, oOC(0)N(RS),,

OP (0) (OR®)5, SRS, SRS, s(0)R®, S(0)R3, SO,RE, SO,RS,
SO,N(R®) 5, SO,NROR®, S03Rr6, C(O)R®, C(0)ORS, C(O)RS,

C(0)OR®, NC{O)C(O)R®, NC(O)C(O)R3, NC({O)C(0)ORS,
NC(0)C(O)N(R6)5, C(OIN(R®),, C(O)N(ORE)RS,

15 C(O)N(ORG)R®, C(NORP)R®, cC(NOR6)RS, N(R6),, NR6C(O)RI,
NrR6C (0)RE, NROC(0)R5, NROC(0)ORE, NR6C(0)ORS,
NR6C (0)N (R®) 5, NROC(0)NRSR®, NR6SO,R®, NR6SO,RS,
NROSO,N (R6) 5, NROSO,NRSR6, N(OR6)RS, N(ORS)RS,

P(O) (OR®)N(R®) 5, and P(0) (ORS),;

20 each R° is a monocyclic or a bicyclic ring system
consisting of 5 to & members per ring, wherein said
ring system optionally comprises up to 4 heteroatoms

selected from N, O, or S, and wherein a CHy adjacent to

said N, O or S maybe substituted with C(0); and each P>

25 optionally comprises up to 3 substituents, each of

which, if present, is RIl;

HIIIIII llllll IIIll IIIII lI lIII
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2. 0N HC1 (5nL e m xture rr] C oveenigdtosszihe |
reaction m xt?ﬂ@ggmbﬂ was diluted wt hed with saturated

- 66 - Jderr A
. . Tl 1
solution of K6 (326mg, 0.99mmle) in }& ilieth I@W laged 1) was treated with

NaHCO err] (aq), water and brine, dried (NaJerr]SOerr]) and

concentrated in vacuo. Pure K7 was obtained through 10 flash _
chromat ography, eluting with 30% Et[err] O i-n 7®exanes, in ayield of
208ng (77.5% as a white solid. The [err]H NMR was consistent with

ngﬁ]of the desired Str%ﬁ&¥I§5 is independently selected from H,I¥E1—C4)-

straight or branched alkyl, or (Cy-C4) straight or
branched alkenyl; and
each R6 optionally comprises a substituent that is R7;

5 R’ is a monocyclic or a bicyclic ring system
consisting of 5 to 6 members per ring, wherein said
ring system optionally cémprises up to 4 heteroatoms

selected from N, O, or §, and wherein a CHp adjacent to

said N, O or S maybe substituted with C(0); and each R’
10 optionally comprises up to 2 substituents independently
chosen from H, (Ci-C4)-straight or branched alkyl, or

(Co-Cq) straight or branched alkenyl, 1,2-
methylenedioxy, 1,2-ethylenedioxy, or (CHp)p-2:

wherein n is 0, 1 or 2; and
15 Z is selected from halogen, CN, NOp, CF3, OCF3,

OH, S(C3-Cg)-alkyl, SO(C1-C4q)-alkyl, SOp(Cy-Cq)-alkyl,
NHp, NH(C3-Cg)-alkyl, N((C1-Cy4)-alkyl)p, N((C7-Cyq)~
alkyl)R8, COOH, C(0)0(C1-C4)-alkyl or O(Cy-Cgq)-alkyl;
and

20 R8 is an amino protecting group; and

wherein any carbon atom in any A, RZ2 or R® is
optionally replaced by O, S, SO, SO, NH, or N(Ci-Cyq)-

alkyl.

25 2. The method according to claim 1, wherein

in said compound, B has from 0 to 2 substituents.

3. The method according to claim 1 or 2,

wherein in said compound, B comprises at least a first

30 substituent and wherein said first substituent is RS.

* c L M s *



15 A solution of K7 (208ng, 0.729mmole) in MeCH
(6mL) was treated with Klerr] CGugr . {65mmol e) and TosM C
(149ng, 0.765mmol e) and the sol l?ﬁlsrﬁiﬂt %ﬁﬁeﬁ cez20 60 [err]C for one

hour. The reaction was concentr vacuo, redi SRy g_gﬂﬁr CH2C12
and washed W#R74%0%\ NaoH saturated NaHCO err %3 The

agqueous portion was back-extracted with CHerr]dJ[err], the organics
conbi ned and washed with water and brine, dried (Naferr]SOerr]) and
WD 97/ 40028 - 80 - PCT/ US97/ 06623 '

- 67 - concentrated in vacuo. Pure KB was obtained through

flash chromat ography, eluting with a gradient of 10- 50% acetone in
hexanes, in a yield of 70mg (44% . The 1H NMR was consistent with

that of the desired 5 4st r uthermethod according to claim 3, wherein
in said compound, B is a monocyclic aromatic ring and

said first substituent of B is a monocyclic aromatic

5 ring.

5. A method of inhibiting IMPDH activity in
a mammal comprising the step of administering to said

mammal a compound of the formula:

10
B D B
H H
wherein:
D and each B are defined as in claim 1.
15 6. The method according to claim 5, wherein

in said compound, at least one B has from 0 to 2

substituents.

7. The method according to claim 5 or 6,
20 wherein in said compound, one B comprises at least a
first substituent and wherein said first substituent is

RS,

8. The method according to claim 7, wherein
25 1in said compound, said B is a monocyclic aromatic ring
and said first substituent of said B is a monocyclic

aromatic ring.

9. A compound of the formula:
30 wherein:

P



[err] 10 A solution of K8 (70ng, 0.318) in acetic

anhydride (1.5nL) and pyridine (1.0nmL) was treated with 4- DNVAP
(catalytic) and stirrednaithenids®oin Repihger at ure for 3 hours. The

m xture was dllutﬁgqvmth “washed wit hpdp/Gddrikées
wat er and bri B 9P ( lnﬂsﬂﬂglll and concentrated in vacuo to
provide K9 in a yield of 98%) as a pale yellow solid. The
[err]H NVMR was consistent with that of the desired structure.

AcO - 81err] 20

A solution of K9 (80ng, 0.305mole) in dry EtOH (4nl) was treated

wth SnC[err].2H err]O (241nyg, o

A\z/ N j: />_

A, D, and B are as defined in claim 1;
E is O or S$; and

5 G and G' are independently selected from Rl or H.

10. A compound of the formula:

S I/}_

10 B and D are as defined in claim 5;

wherein:

E, G and G' are as defined in claim 9;

B' is a saturated, unsaturated or partially
saturated monocyclic or bicyclic ring system optionally
comprising up to 4 hetercatoms selected from N, O, or S

15 and selected from the formulae:

K40+
LOSISs

and B' optionally comprises up to 3 substituents,

X

20 wherein:

* < L ] S *
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- 68 - 1.07mmol e) and the m xture heated at 60 [err]C for 50

m nutes. The reaction was dil uted wi tThisEhe@Adas Beda Raish wi th saturated
NaHCO3, water and brine, dried (Na2S oncentrat ed in vacuo.
Pure K10 was VOQP44028q 5 t hr ough fleum MIHMHwaphy, e?ﬁfmﬁﬂ‘\ﬁ?’?h a-
gr adi ent of 20-30% acet one i n hexanes el d of

(73.4% as a pale yellow oil. The [err] H NVR was con5|stent with that
of the desired structure. - go - lerr] 10

A solution of K10 (52ng, 0.224mmole) in di chl oroet hane (2nlL) was

treated with mtolyl anate (43[er 336mmo] e) and stirred
overni ght at 15 anbi ent FE g¥5§%r%f sapgl s HL?#&FBEV\%% di § REEF Rty h

CHerr]d[err]: he&gngglggtga f{,bx{lt@r ec{;zanq{z;r b@sgd with the sane
sol vent systemto provide K11 (67ny, /() as a white solid. The

[err]H NMR was consistent wHP ?‘h%ﬁn%fOft [f@id subsgitperes stifupresent,
[err] is selected from Rl or R4, and

5 the third of said substituents, if present,

is R1;

wherein X, R!, RZ2, R4 and RS are as defined in claim 5;
wherein if B is unsubstituted phenyl and all of said
substituents present are on B' are Rl, then at least

10 one of said Rl substituents is not chloro, bromo or
iodo; and wherein B and B' are not simultaneously

unsubstituted phenyl.

11. The compound according to claim 10

KE‘_\

x

“Q:/ Ny ’

K is selected from R! and R4; and

15 having the formula:

wherein:

J is selected from R, R2, and R4.
20
12. The compound according to claim 11,
wherein D is -C(0O}-

13. The compound according to claim 11,

25 wherein E is oxygen.

14. The compound according to claim 11,

wherein J is NR®C(0)RS or NR6cC(0)R6.

RED 0 M



20
PCT/ US97/ 06623

A sol ution of K11 (33ny, 1 QTR BleniRBpiddBOH

1. 0N NaOH (13 dobds 0.1 and stirred at anbperruss7/06623  _
%v&?’f{:. Jﬁours.Dw(‘“mamljll !Hact lon was neutralized by addition
5 [ L centrated in vacuo. The white solid

tenperature for

of 1.ON HO (135

(102) WD 97/ 40028
(2m) was treated with

was rinsed with water and CH err]d[err]: hexanes (2:1) and dried i.n
vacuo to provide 102 (20ng, 68% as a white 88lrd. [err]H NVR
(500MHz, d[err]-DMSO) [err] 9.29 (s), 9.00 (s), 8.42 (s), ' 7.69 (s),
7.55 (m, 7.37 (s), 7.33 (s), 7.27 (d), 7.16 10 (t), 6.80 (d), 5.39
(t), 4.58 (s), 2.28 (s).

Exanpl e 12

10

15

20

25

30

wherein J

wherein J

wherein K

wherein K

wherein G

wherein:

wherein J

wherein E

wherein J

T B oamrandpbearpbtha done n 1Y

is NR6C(0O)RS.

16. The compound according to claim 15,

is N(CH3)C(O)R®,

17. The compound according to claim 11,
is (CH3)p-Y.

18. The compound according to claim 17,
is OCHs3.

19. The compound according to claim 11,

is hydrogen.
20. The compound according to claim 16,
is ~-C(0)~-;

is oxygen:;
is OCH3; and

QG X ® O

is hydrogen.

21. The compound according to claim 11,

is R2,

22. The compound according to claim 21,

is oxygen.

23. The compound according to claim 21,

. 2 . } 4
is R substituted with R .

mamy



15 o [err]
A solution of C4 (50ng, 0.263nmmole) in THF 20 (2m.) was treated with
CDI (53ng, 0.330nmole) and S{rhis Blieeek Hab BeeBiramaéd t enperature for 4

hours. To thi was added 1-ac ilHRiol e (93 26mol e,
Si gma Cheni ca O&g‘.wfzsand 4- DVAP (35mj1ﬂ@mmw& nd ”q’tifﬁfégm‘ ure-
m.)

refl uxed overnight. Diluted with Et QAC washed with 5%

KHSO err], water and brine, dried (Na[err]SO err]) and concentrated
in vacuo. Redissolved in Et OAc and fgigl tered to renoved i nsol uble -
materi al s and WO 97/ 40028 :

PCT/ US97/ 06623 -, 70 -
24, i ;
reconcentrated in vacuo. Pyre 10%h$\a%°n6%?uar}dn§(§:ct°ﬁfiéﬂght° clain|Ziyp

chronat ogr aphy, elWwHdR@nWrRI'hid QREEIGIYRDIoOYREC (0) 0rEO% acetone in
hexanes, in a yield of 37ng (36% as a

25. The compound according to claim 21,
5 wherein K is (CHjp)p-Y.

26. The compound according to claim 25,
wherein K is OCHj3.

10 27. The compound according to claim 21,
wherein:
D is -C(0O)~;
E is oxygen;
K is OCH3; and

15 G is hydrogen,

28. A compound of the formula:

K
CN
A D
SN
H H
20
wherein K is selected from Rl and R4; and
A, D, Rl and R4 are each independently as defined in
claim 1.
25 29. The compound according to claim 28,

wherein D is -C{0Q)-.

* [ L M S *



white solid. [err]H NVR (500MHz, d[err]-DVMSO [err] 8.79 (s), 8.74 5
(s), 8.37 (s), 8.11 (S),muf-B2 d) 7 47 (s), 7.43 (s), 7.30 (d), 7.13

(d), 7.14 (d), 4.11 (t), t 1 ced (t), 2.17 (s). Rlerr] 0.14
(1: 1 hexanes/ acet o(r)lo% ”l Exanpl gerhisor06623
[err] 10 W A su 3 (from Exanple 5) (250ng, 5.76mmol)
in CHerr]J]dJ[err] (1nL) was treated in a dropw se fashion at anbi ent
tenperature with several equivalents of 15 trifluoroacetic acid and
stirred for 90m n. The resul ting solut§or was stripped in vacuo and
tritrated W th CH[err]CI[err] and net hanol. Pure product 168 was

isolated by filtration in a %em redgogggggd(g%@rdlwto claim 8811 H NI\/R was

consistent with that of the [err]
A suspensi on of 16Bh¢REUNP i E‘SWBPFYFh121¢\{°’%ﬁth rlngCﬁ[léﬁF}Ul'f%ﬁr]/Dl\/F

(20:1 by volune) vagsthrea edipdtliRuehi8t B¥lected from the group
consisting of NR®C(0)R6, NR6C(0)RS, CHoNR®C(0)ORS, and

5 CHpNRS6C(0)ORS.

31. The compound according to claim 30,
wherein A is a monocyclic aromatic ring substituted
with 1-2 substituents selected from the group

10 consisting of CHpNR6C(0)OR6 and CHoNREC (0)ORS.

32. The compound according to claim 28,

wherein K is (CH3)p-Y

15 33. The compound according to claim 32,
wherein K is OCHj.

34, A compound according to the formula:

Q/\

D is selected from C(0), C{S) and S(0);

K
CN

20 wherein:

K is selected from R! and R4; and
J is selected from Rl, RZ2, and RY.

25 35. The compound according to claim 34,

wherein D is -C{0O)~.

QT
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-71 - am ne (193[err]L, 1. 38mm|) ‘and stirred at ambient
tenperature until honopgeneity was readh:esheet'lﬂaeBeenReplaceﬁsol ution was cool ed
to 0 C, treated with (S) 3- tet -N—oxysuccmlmdyl

car bonat e ( 63¥M§j/40028 0. 608mml ) and mmmﬂ Ir over REYHEIH662R
war m ng to anbi ent tenperature. m Xture was poured into

et hyl acetate (500nL), washed with NaHCO err] (aq)( 2x), wat er (2x),
and brine (1x), dried over Na[err]SJerr] _agd _ stripped in vacuo.
Pure product 120 was isolated by 10 tritration (30nmL CHerr]dJ[err],

100nL ether) in a yield of 212mg (85% . The [err]H NVR was
consistent with that of t he desired product. 15

Exanpl e 14 36. TRPRdriund by:cbRBikgt tONc AsSRY34,

We neasured the inhibition constants o f the % gorrpounds listed in Table
11 utilizing the"P§FRaRi Hgis NR Ckﬂ)d’t 0@3] NRPC (0)R | MP
dehydrogenase activity was assayed foll owi ng an adaptation of the
met hod first r%ported by gcasanlk ENB gasani k, B._ Moyed, H S. and
Gehring L. 25 B. (1957) 37- BiRf Commenda26c05d5p9 t%rfi—‘ﬁfé“ a&ivity

was neasured specwhepeahoKeisi (CHJ)y,- yby nonitoring the i ncrease in

absorbance at 340 nmdue to the fornation

38. The compound according to claim 37,
wherein K is OCH3.

10
39. The compound according to claim 10
selected from the group consisting of compounds 1-27,
29-31, 39-51, 53-69, 71-86, 88-89, 91-102 and 104-162
in Tables IA, IB and IC.
15
40. The compound according to claim 28

selected from the group consisting of compounds 163-168
in Table IIB.

20 41. A pharmaceutical composition comprising:
a. a compound of the formula:
A B
‘\N/D\N"
H H
or
B P . B
N7 N
H
25 in an amount effective to inhibit IMPDH activity,
wherein A, B and D are as defined in claim 1;
b. an additional agent selected from

an immunosuppressant, an anti-cancer agent, an anti-

viral agent, antiinflammatory agent, antifungal agent,

O TN 1



of NADH ([err]340 is 6220 Merr] cnferr]). The reaction m xture

contained 0.1 MTris pH 8.0, .0. DTA, 2 nmM 30 DTT, 0.1 M

| MP and enzynme (1 MPDH hunman t E h%1ig%@m§ﬂ ok concentration of 15 to 50
nM This sol utj i in "Ik uerr] C for 10 m npceriso7ideszs
reaction is we;g‘"%@’étsrted by a final concentration of 0.1M
and the initial rate is neasured by follow ng the WO 97/ 40028

PCT/ US97/ 06623 - 72 - | i near

i ncrease in absorbance at 340 nmfor 10 m nutsss .- For reading in a
standard spectrophotoneter (path length 1 cm the final volune in the
cuvette is 1.0 m. ,n¢ipioklie, a83aysnage Alsos bty %@%@E?Qoﬁ?f@rgﬁﬁdﬁﬂ|
mcrotiter 5 plé%e1¥ornat; in this case the concentrations of al

t he .reagents renmi nP9%itt’sane and the final volune is decreased to 200
[err]l. For the anakysi SaOphafkddudtdrcal liyhaceeppsabesl in
question is dissolved in DMBO to a final concentration 10 of 20 mM and
added to the initia?d%ﬁﬁﬁﬁf'nixture for prei ncubation with the enzyne
at a final volung of 2- 5% (v/v). The reaction is started by the

addi tion of NAD, and t inkiia J abqv el
determ nations are nmade by nggéur?%é %ﬂég%ﬁf?ﬁgf%#%ggdgéglggi?%%gai{}%he

presence of varyi ngwkemrimt sirofsaid compaungi tafy laast jonei BgCoRRr ¥R alsi ng

the tight-binding jeast eAualsengupttiERERE SAN (JHIEEHSQRiaPes st F. (1972)
Bi ochem J. 127, 321ﬁ. These results are shown in Table |11
Klerr] 20 val uesulasteitmqyrtes;seasi-n nM Category "A" indicates

10
43. A pharmaceutical composition comprising:
a. a compound according to any one of
claims 9 to 40 in an amount effective to inhibit IMPDH
activity; and
15 b. a pharmaceutically acceptable

adjuvant.

44. The pharmaceutical composition according
to claim 43, additionally comprising an additional
20 agent selected from an immunosuppressant, an anti-
cancer agent, an anti-viral agent, antiinflammatory
agent, antifungal agent, antibiotic, or an anti-

vascular hyperproliferation agent.

25 45, A method for treating or preventing
IMPDH mediated disease in a mammal comprising the step
of administering to said mammal a composition according

to claim 41.

30 46. A method for treating or preventing
IMPDH mediated disease in a mammal comprising the step
of administering to said mammal a composition according

to claim 43.

e



0.01 to 50 nmactivity, category "B" indicates 51-1000 nm activity,

category "C' indicates 1001 to 10,000 nm activity, category "D

|nd|cates greater thag %8 OOO nnt activity The designation "ND' is
ed whe 15 Bephasd not t est r\.bpu 28

PCT/ USO7/ 06B08THI028 - 73°% 3,2/0&99

1] Cnpd K[er Cnpd Klerr] Cnpd

Klerr] (nM 5

1 C - 88 78 B 2 C

41 C 79 B 3 B 42 B

80 C 4 D 43 B 81 C 5

C 44 -- 82 C 6 C

45 C 83 4B The nméthodBaccording to claim466, B

gﬁ B 8 wééfei%:said composi%Zon ékeit%?nally Cfgpri%?s aﬁ 9

49 C agent spglectmd from gp imgunosuppressant, anggntip

g8 C 12 cé%;er(?gent, an ant§1vir§% ag%?t, antiizfla%?ato£§ 13

53 C agent, gantifungal agent, thibiotic, or an ggti—c

92 C 16 véscular hyperprolifebatién agent 93 A 17

B 56 B 94 B 18 C

57 B 95 C

48. The method according to any one of claims
10 45 to 47, wherein said method is used to suppress an
immune response and wherein said additional agent, 1if

present, is an immunosuppressant.

49. The method according to claim 48,
15 wherein said IMPDH mediated disease is an autoimmune

disease.

50. The method according to any one of
claims 45 to 47, wherein the IMPDH mediated disease is
20 a viral disease and wherein said additional agent, if

present, is an anti-viral agent.

51. The method according to any one of
claims 45 to 47, wherein the IMPDH mediated disease is
25 a vascular disease and wherein said additional agent,
if present, is an anti-vascular hyperproliferation

agent.

52. The method according to any one of
30 claims 45 to 47, wherein the IMPDH mediated disease is
cancer and wherein said additional agent, if present,

is an anti-cancer agent.

T )



19
59
98

63
102

67
106

71
110 -

75
114

WO WO WO OO WO

Klerr]
116
130
144
158
121
135

20 C

60 B

99 A 23
B pcTrus9rieess | _
64 B

103 C 27
C

68 B

107 A 31
D

72

C

58 C
29 C o A This Shee C Re laced
C 24
wosrhis C ||||
26 C B
66 C 104 C 28
105 B 29 D - 89 -
30 C 69 B
70 C 108 B 32
109 B D
34 C 53. Thejgethqg according to anyome of claims3g

745 tB 47, wherein the IMPDH Rediated38isedse is an

Klerr]

C
A
A

38
WO 97/400Z8 present, is an antiinflammatory agent.
Cnpd Klerr] Cnpd Klerr] Cnpd
# (nM # (nm # (nm
129 A 142 A 155 A
143 B 156 A 118
157 B 119 A 132
120 A 133 A 146
134 A 147 A 160 A
148 A 161 A

A

Crpd

117
131
145
159
122

Dinfl%%%atéry.dise%%e aéé wherein said add%ﬁ%yn%i agent,39
PCT/ US97/ 06623
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9187 CLROP. PATENTAMT :
1031-AUG. 1398 0136 (ﬁ 9"-”"*‘N%i A 162 A 124 A
137 B- 150 ARG, Palli B 125 A, . 138 ...« A
151 B 164 B 126 A 139 By ot 10Z . B
165 A 127" A 140 AT L B3 ArL i 168 3 D
128 A 141 A 154 A19 1167 T B

168 B Exanpl e 15

Anti-Viral Assays 5 _ _ ~The anti-viral efficacy of conpounds
may be eval uatedsieNc¥apblHasi BfVELERUBRIVT NWib¥O1 RSB AWS of®], and

PhVTtro assays ma Besl CoPRRURES 95 ferpuls Vi shesid G AYRTIMonen o
In vivo assays _include ani sbtepndeksetosdichent of sebesinwatDbes of
PV o HOY i nfect) aff CPREoHBARcRRc FoRmhLa B EraPh i ie efeReEreR '
chi npanzee $rodel f@t ¢\R';1&ndnTedsi selected from R', R?,VR! came Xave
that our - bast ¥Besatpr (BT e B BY 76 ad YEFE andvd palRe o
embodi nents whi ch dii lindependeprdruseteanddniremd{CoiC,) 20trahghti aventi on.
Therefore, it wll ﬁ%néﬁﬂﬁeﬁh.ﬁirﬁg bbalc,-c,) -st BRigHEPBrOhrhRLBelNVENtiON IS
Lo, be derioed bY 15, o o2PRERGRG ' hiPealht BFoR AL S PeeaBe el ©
- 75 - 10 up to 2 substituente selected from NR®C(0)OR?,

wherein R6 is as defined above and R™ {s selected

from (C,-Cs) ~strxalght or branched alkyl optiomally

comprising up to two substituents selectad fzom

NRR®, SR®, SO,R, ~(CH,),-SR®, - (CH,f7-OR®, and ORY,

15 wherein n, R¢ and R?, are as defined above.
In ahother enbodiment, preferred compounds

are those of formula VII:

K
CN
B
\N’D\N
H M
20 wherein X ié selected from R! and RY;

B, R* and R are ag defined above; and
D is selected from C{0), C(8S), or S(0);.

AMENDED SHEET
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enbodl ments whi ch have b? iired by way of exanpl e.
76 - W E’{@ﬁﬁm 1. A nethod of
: |nh!b!t|ng_ll\/PDI-Iacft|V|tyin 5 a mammal. conpri singt t he ste‘pmf’
i adm nistering to said mammal a conpound ofi.the fprnlla:i<s; e
[err] wher ei n; 20 * A i's™sel ect ¥d ftom » .

l (dJerr]-Cerr]) -straight or branched alkyl, or ((Jerr]-
Clerr])-straight or branched al kenyl or al kynyl; and A
i optionally conprises up to 2 s¥osei prefiesredhcomppounds of formula VII are

the first of said su

Rlerr] or Rerr],

gitdste“%te%eihf BDEESEEI(O)- , fhoge uhere hsss.glsegt ed from

is a saturated, Unsatslﬁb%tt@.@u‘é&'tl%arshh éH:léd from the groupsééﬂéi‘gegn

[

[

| substituents , if pré!?@ﬁtc,YCl-"-C aromatic ripg ﬁp.b.ﬁ.‘a].tuted with 1-2 B
|

l nmonocyclic or blcycllc rin

|ng up

stem o
' to 4 het er oat®ns sel @&‘Q@O??%,%bﬁ%(:@pgf,scrimﬁ‘c(O) ORGZOanﬂ-nGHz@‘ loé@‘?r om

i the fonul ae:

|
|
|

]
i

those wherein B is 2 monocycl® dromatic ring
substituted with 1-2 substituents sclected from the
group consisting of CH.NR'C{O}OR® and CH,NR°C(0)OR*>
those wherein B is a monocyclic aromatic ring
10 substituted with CHNRC(0)OR* those wherein B is a
monocyclic aromatic ring substituted with
CH,NHC (0) OR* those wherein B is a.monocycllc aromatic
ring substituted with CH,NHC(O) O-'B-tetrahyd.ofuryl,
those wherein K is (CH,),~Y, thos@ wherein K is OCK,,
15 and those wherein:
B is a monocyclic aromatic ring substituted
with CH,NHC (Q0)O-3-tetrahydrofuryl; and
K is CCH,.
Alternatively, other preferred compounds of
20 this invention include those compounds of formula
VIII: .

D/:VH of AA

VIII
wherein K is selected from R* and R*, wherein and R!
and R! are as defined above; and .
25 D is selected from C(0), C(S), oxr S(Q)s.

AMENDED SHEE
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mhérein each X is the. num ogen atons . 25 necessary to
conpl ete proper valence;q?ﬁﬁ Phrerdln

-77- PCT/HSE7B06§EBonaIIéﬁgongrises %ggta 3 substituents, .: .
wher ei n; VERTEX PHARMACEUTIC rf ENEORBPRATEDR substituénts, i f Jprésent,

i s sel ecoud Redm:RBePPP? RF&rr], Rlerr] or Rerr], ‘5 ' t he
second of said substituents, if present, Is selected fromR err] or
Rerr], and the third of sard7?Substituents, if present,
is Rlerr]; and Dis selected fromC(O, C(S), or S (Oferr];
10 wherein: each Rlerr] is independently selected froml1, 2-
nmet hyl enedi oxy, 1, 2-ethyl enedoxy, Rerr] or Q@ﬁkﬂﬂrr])[err]-Y;

wherein nis 0, 1 or 2; and Y is selected from hal ogen, CN,

NJerr], CFlerr], OCEpRefdpim: 15 OH, SRerr], S(ORerr], SOerr]Rerr],

gg%ehr%, NHRerr], N(Rlerr])[enr], NRi@thdd @ linh@BPing IMPOHOERI®IvicPrin
err];

5§ a mammal comprising the step of administering to said
mammal a compound of the formula:

A\*r,o\*r,a
H H
wherein:
A is selectad from:
C‘; 10 (C1-Cg) ~straight or h:?nched alkyl, oz (C2-

Cgl-straight or branched alkenyl .or alkynyl; and A
opticnally comprises up to 2 substituents, wherein:

the first of szid substituents, 1f present,

is selected from Rl or R3, and
15 the second of said substituents , if present,
is Ri;

B is a saturated, uasaturated or partially
saturated monocyclic or bicycli¢c ring system optionally
comprising up to 4 heterparoms selected fzrom- N, 0, or §

20 and selected from the foemmulae:

x.:::::::
X
X . 4
) 4 : "4 x- :
wharein each X is the number of hydzrogen atoms
25 rnecessaly to complete proper valence:

* C L M s *

X

£7

AMENDED SHEET
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each Rlerr] is independergipy metealed from (Cerr]-Cerr])- strai ght
j or branched al kyl, or ((err]-(err|)-straight or branched al kenyl or
| al kynyl; and each R{err] optionally 20 conprises up to 2 substituents,
wher ei n: the first of said substituents,:if preseat, - is
selected from Rerr], Rerr] and Rerr], and e "the second of
sai d substituents, if present, is Rerr]; 2577 - Rlerr] is selected
froma nonocyclic or a bicyclic ring systemconsisting of 5to 6

n said ring systemoptionally conprises up to 4

menbers per ring, rei 3
- het er oat ons sel ect ed fa\r,l\g%%,"ﬁ'%alﬁl,y HRPAhores o WCHersynsey o @gent to

any of said N, O or Shestedratons is

- 78 - che ionally substituted with C(O; and

each Rlerr] _ e %ﬂﬁﬁ ﬁﬁ}dbgmpshie&eumsnoi&_p:eseﬁt'

substftuents, whereinis selected from Rl, a2, R4 or RS, . the first o
Is selected from

sai d substituents,éif present, b
, , e second of i i th
Rlerr], Rerr], R&r] or R[errF said substituents, i Pgesen:?

second of said substitye LL ,present ;
selected fromR[err] o% %%Z?FT%da%ﬁ°m Rt or R4, and

the third of said substituents, thé phisdndf said susseir S
each Rl err] TsEYe %%énﬁgnPfﬁsentr

Rlerr]; is Bi;
sel ected from OR[err]? %o iid(O)R[e”]’ OAO Rerr], OO ORerr]
OC(O ORlerr], OO NR ePrig[seldcted from c(o;, CiS), or s(0)3;
Cf 10 wherein:
: each Rl is independently sé}e:ted from 1,2~
methylenedioxy, 1.2-ethylenedio£$a RS or (CH2} p=Y:
wherein n is 0, 1 or 2; and |

Y is selected from halogen, CN, NO2, Cf3, OCF3,
15 OH. SR8, s(0)R6, sO3RS, NHy, NHR®, N(R6),, NRSRS, coom
COOR® or ORS;
each RC is independently selected from (C1-Cq) ~

Straight or branched alkyl, or {C2-C4)-straight or

branched alkenyl or alkynyl; and each RZ cptionally
20 comprises up to 2 substituents, wherein:

the first of said Substituents, if Presant,
is selected from R1, RY and RS, apg

_
6,
e

the second of said substigugnrs, if Present,
is Ri;

25 RI is selected from a manocyclic or a bicyelie
=ing system consisting of 5 to s§ menbezrs per ring,
wherein said ring system cpt;onally’hnmprises up to 4
hetercatoms selected from N, 0, or s, and wherein a CH-

adjacent to any of said N, O, or § hetercatoms is

: * c L M S *

AMENDED SHEET
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err err] rr rr err err

Sq(err](g[QEarr]],)[SCIerr]R[@?r][JATEMF b SOH b SOH b

SJerr]N(Rlerr])[err], SOerr]NRerr]Rerr], Sqerr]R[err] C(O)R[err]

O Rerr], C(O)R[err], C(O)OR[err] '

NC(O (O Rerr], NO(OC(ORerr], N(OC(ORerr], -

NC (OC (ON(Rerr]) [err], C (O NRerr])[err], C(O)N(OR[err])R[err],

15 CONORerr])Rerr], C(NORerr])R err], C(I\g?[_err])R[err],

N(R[err])[err], NRlerr]C(OR[err], =

NRerr]C(ORerr], NRerr]C(O Rerr], NRerr]C(OORerr] ,

NRerr] C(O OR[err], cpuo..all substizuted widRlEld)] C 484 Br])[err]

NR[err]C (O NR[err]Rerr] err]Serr]Rlerr], NRerr]SJerr]Rerr],

NR[ err] SO err] N R[errﬁ‘B'T;-e‘P‘H lNIR‘f%‘?‘? R’} §w§;+4.‘.lents. wherein:

err]
N(OR)[err])Rierr], N(OR[err])Riegd]eird¥ Qf (m&rgdaé‘tiﬁ&lifi) [efrbredbfit,
P(O (OR[err])[err]; 20 each Rerr] is a

nmonocyclic or a bi cycis cselenfteysizan R:, R2, R? or RS, consi sting of

5 to 6 menbers pergring, whereifhgaidbond of said substituents, riEQpF % }
optionally conprlses up to 4 heteroatons se ed

fromN, O or S, and weselecredHzom R cb:ade‘ht dred
;gl d N, Oor S naybe substitut e%’%u%ﬁt% ﬁ],.d e h%ﬂguexl:s, if p*esent,

optionally conprises up to uents
which, if present, isif€ts];
- 79 - each R[err] i s i ndependently sel ected from H,
(Clerr]-Cerr])- steatiyR? oks pindeprndentdy saleqtHadrficm[@R?])

stCai ght or 10 BE(EIKE, BECMS, Biorors, ocidiors, ocioin(aé)y,

oB(0) (OR615, SRE, SRS, s(OIRS, dkoIRS, 503R6, SO4RS,
SO,N(R6) 5, SO2NRSRE, sO3R6, C(OIRS, C(OIOR3, C(OIRS,
c(0)oRS, NC(0)C(OIRE, NC(0)C(O)RS, NC(0)C(0}ORS,
NC(0)C (O)N(R6) 5, C(OIN(RE),, C(O)N(ORS)RS,
15 C(OIN(OR6)RS, C(NORSIRE, C(NOREIRS, N(R6),, NRSC(OIRI,

NR6C (0186, NREC(OIRS, NRSC(0)oRE, NREC(0)ORS,
NRSC (0)N(RS) 3, NREC(O)NRSRS, NRSso,RE, NRSsO,RS,
NR6SO,N (RE) 5, NRESO,NRIRE, N(ORSIRS, N(ORS)RS,

¢ 2(0) (ORE)N(RE) 5, and P(O) (ORE)p;

20 each RS 1s a monocyclic or a bicyelic ring system
consisting of 5 to 6 members per ring, wherein said
ring systen optionally comprises up to 4 hetercatoms
selected from N, O, or S, and wherein 3 CHy; adjacent to

said N, O or S maybs substituted with €(0); and each R’
25 opticnally comprises up to 3 substituents, each of

R
AMENDED SHEEY
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each Rlerr] optionally copgpyi sesg ubstituent that is Rerr]; 5
Rl err] is a nonocyclic or’@bf@?}gﬁ@ ring system consisting of 5to 6
ring systemeoptionally Conprises up to

menbers per ring, wherein said
4 het er oat ons selected fromN, O .or S, and where€i:n a CHerr]

adj acent to said N, Oor S maybe substituted wih C(O;.:and each’
Rlerr] 10 optionally conprises up to 2 substituents independently
chosen fromH, (Cerr]-Cerr])-straight or branghed al kyl, or

'(C2-C4) straight or branched al kenyl, 1, 2- met hyl enedi oxy,
wherein nis 0, 1 or 2;

i 1, 2- et hyl enedi oxy, or CHl er.r err]-z
y Zyi s sel ((actéead:l? ]r %%%b}ﬁﬁ?emnm aelectdd ef¥dm i-tf,n:{@fld“_

cand 15

OH S(derr]-Cerr]) sddayl ; rnl);al kyl, SJerr]
err]-Cerr])-al kyl, ght:IS\IH[ err J,dﬂ%%f@‘gﬁl-’cfér r!]C)Z-"a-MHyIS,traighc or

Cerr]-derr])-al byrlapcaed a2 enller angll err]) - alkyl)R err], COOH,

)qqau-qmu)-mk%orqqau-qmu)amw; and 20

rr] is an am no pP8CEcR nGRFiORSL landomprises a swbekehﬁea@yzgékbqg glom

any A, Rlerr] gqr Rerrk7igg 1,_mmgtionalllg replaced by O S, SO 77 * 7

err], NH or N?C[err]- erf] f- BOF cy&ﬁkﬁl.’ azBicyclic ring sgstemThe

thod according to ePaFistinghefebnto € membard gerreyad, fromQ to

substituents. ring system opPionall$ nethodﬁaccord?ngg?gggfgiﬁ?idor

. Wwherein in said con{oun B conpr!gegaﬁ??+%%§t“a EPrétheberocacoms

ubstituent and wher@¢hechrd fremtiNsuBstoruSntans Whereln 2 CHy adjacent to

80 -

/-Z\/'\
/-\IQ

2Q
O

1)

385

PODNDN

c said N, O or S maybe substituted wich C{O); and each R?

10 cptionally comprises up to 2 subdtituents irndependently
chosen from H, (C1-C4) ~straight é;;h:anched alkyl, or‘
(C2-C4) straight or hranched alkeﬂyl, 1,2«

methylenedioxy, l.2-ethylenedioxy, ox (CH2)n~Z;
f wherein n is 0, 1 or 2; and
15 Z is selected from halogen. CN, NO,, CF3, OCF3,

OR, S(C1-C4)-alkyl, $O(C1-Cq)-alkyl, $02 (C1-Cy) =alkyl,
NHz, NH(C1~-C4q)-alkyl, N({C1-C4)-alkyl) s, N((C1-Cq}-
alkyl)R8, COCH, Cl(Q)O(Cy-C4)~alkyl ox 0(C1~C4) ~alkyl;
and

= 20 R8 is an amino protecting group; and

wherein any carben atem in any A, R2 or RS is
optionally replaced by o, s, S0, SOz, NH, or N(ci-C4)-

alkyl.

25 ' 2. The method according to claim 1, wherein
in said compound, B has from 0 to 2 substituents.

3. The method according to claim 1 or 2,
wherein in said compound, B comprises at least a firsr

30 substituent and wherein said first substituent is RS,
I

Received Time 11, Aug, 9:04 Print Time 11, Aug, 9:45
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4. The met hod accor di t s 3, wherein in said

‘conpound, Bis a nnnocyggpcqéféﬁﬁ ic ring and said first

substituent of B is a nonocyclic aronmatic 5. frings) L

5. A nethod of inhibiting IMPDH activity in . P & mamal

conprising the step of adm nistering to said ' Tt mahmEl a

conpound of the fornul a: 10

[err] wher ei n: - and each B are defined as

in claiml. 15 6. The net hod according to claim

5, wherein In said conmpound, at |east one B has fromO to 2

substituents. 7. The met hod according to claim
+ 5 or 6, 20 wherein jhn sakg.C (o o) oupr | at | -

first substituent and wherein géid f??s@ggﬁﬁgt??Iégﬁf§é g?e???im 5. GR8reln

8. The method accorbfngdid €PEPAURD, wRetdid Monocycliosarematigi ging and

conpound, said B is %ai@n%fﬂiﬁuﬁﬁeﬂ%éﬁtréf‘% is a monocycl8BUasahdrikrst
substituent of said IS a nonocyclic aromatic ring.

9. A conpound of3t h&i®®r nul a: 30 wherein:

!
i
! : :
| S. A mefthod of inhibiting IMPDH activity in
| 2 mammal comprising the step of administering to said

l mammal a compound of the formula:

|

|

|

5

!

. 10
¢ e
Ho W&
wnereil:
D and each B are defined as in ¢laim 1.

é 25 6. The method according to claim 5, wharein
: in said compound, at least one 8 has from 0 to 2

: substizuents.

7. Trhe method according ta claim 5 or 6,
20 wherein in said compound, one B comprises at least a
Zirst substituent and wherein said fizrst substituent is

s RS,

8. The method according o claim 7, wherein
25 :a said compound, said B is a menocyclic aromatic ring
and said first substicuent of said B is a monocyclic
argmatic zing.

9. A compound ef the formula:
30 wherein: .

L
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- 81 - [Jerr] : : ’éop PATENTAMD D, and B are as defined in claiml1;

Eis Oor S; and ' and G are independently selected from
"Rerr] or H 10. A conpound of the:-fornula:

[err] wher ei n: 10 B angd D are as deflned in.claim
| 5; E, Gand G are as defined in ¢clan9; - SR B
lis a saturated, unsaturated or partially sat urat ed nonocyclic or
"bicyclic ring systemoptionally conprigdi rRg up to 4 heteroatons
}selected fromN, O or S 15 and sel ected fromthese fornul ae:
| X X [err] and B

optionally conprises up to 3 substltdbn&pr v

! | N H , :/>—5

A, D, and B are as defined in claim 1:
E is 0 or 5; and

S G and G' are independently selecred from Rl oz u.

10. A compound of the formula:

wherein:
10 B and D are as defined in claim 5;

E, G and G' are as defined in claim 5;

B' is a saturated, unsaturated or partially
saturated monocyclic or bicyclic ring system optionally
comprising.up to 4 heteroatoms selected S-om N, 0, or §

15 and selected from the formulae: :

X X

X or X -

and B' opticnally comprises up to 3 substitueats,
20 wherein:

) O O AMEKDE, SHEET
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the first of said

20 wherei n: ' * .ROP. PATENTAMT

substituents, if present, Is selected fromRerr], Rerr],
Rlerr] or Rerr], : _ the ;second of said
substituents, -if present, is seliected from Fﬂ?rf} or.
Rlerr], and 5 the third-of -sard substituents, if
present, is Rerr]; wherein X, Rerr],

Rlerr], Rerr] and Rerr] are as defineed in claimb5;

wherein if Bis unsubstituted phenyl and all of &4ia,

substituents present are on B' are Rerr], then at |least 10 one of said

Rlerr] substituents is not chlofbe Bisas of saicd subs:i:uen:'Pd?F ?g§5ent
u [

St

Wwherein B and B are;gotesk apeQusly . unsu
phenyl . . Bkl 9‘8¥1# 'Tﬁ%'CBﬁp%Enﬂaaccording to claim10
.15 having the fornul a: the second of said & ey -
Ha‘n%"‘?iﬁ%’r'r 1L£ apgesent,
20

wher ei n: ; K i el ected fromRerr
Jis selected from F{%r?ﬁ%eﬁﬁérf‘?"% Rerky,. and
12. The conpound Jccording to eAqitAsdd of said substituents, if pres
nts, ent,
is RL; : N
where%n %; th R2, RY ang »S are. as cdefined in claim S;
Wherein 1f B is unsubstituted phenyl and all of said

substituents present are on g° are Rl, then ac least
- -

one of said R! substizuents is ndt chloro, Sremo or

iocde; and wherein B and B' are ngg Simultaneously
unsubstituted phenyl. '

1l. The compoung according to claim 10
15 having the formula:
K
E\\

J’E::Z\N,”D ) N
N
wherein:

- K is selected from Rl and RY; ang
J is selected from Rl, R2, and Rrd

2Q
12. The compound agcording to claim 11,
wherein D is ~C(0)-.

) 13. The compound according to claim 11,
25 wherein E is oxygen. '

14. The compound according to cladm 11,
wharein J is NREC(0)RS or NR6c(0)RE.

W
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13. The conpound accordi ng

wherein Dis -C(O-. -ROP, PATENTAMT

to claim 11, 25 wherein I S oxygen.

14. The conpound according to claim 11, : wherein Jis
NR[err]C(ORerr] or NRerr]C (ORerr]. T -83- - - . 15,
The conpound according to claim 14, r whrerein Je-i s’
NR[err]C(ORerr]. 5 16. The conpound accordi ng
to claim15, wherein J is N(CH~e®3] »C(O R err].

17. The compound according to claim11, ' wherein Kis
(CHerr])[err]-Y. 10 18. The compound according to
claim17, wherei,n Kis OCH err].

19. The conpound according to A4i mTE compound accetlinghebeicla®mi § 4
hydr ogen. wherein J is NR5%QC)a3he conpound according to claim
16, wher ei n; ’ Dis -C(O-, .

5 16. The compound according to claim 15,
wherein J is N(CK3)C(OJRS,

17. The cempound according to claim 11
whezein K is (CHp)p-Y. ’

G:- 10 '

18, The compound accoéding £0 claim 17
wherein K Is OCHj. . ‘

9. The compound accarding to clainm 11,
15 wherein G is hydrogen.

| 20. The compound accerding to claim 1§,

wherein:
D is -C{0)~:
20 £ is oxygen:
) K is OCH3; and
Q; G is hydrogen.

2l. The compound accerding to claim 11,

25 wherein J is RZ,

_ 22. The compound according to claim 23,
wherein E is oxygan.

3e 23. The compound according to claim 21,

wherein J is R’ substituted with RY.
L 0 O
AMENDED SHEET
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E i s oxygen . Kis OCH[errf; %’12
G is hydrogen. .20P, PATENTAMT 21. The corrpound according to
claim11. 25 wherein Jis Rerr].

The conmpound according to claim 21.

22.
wher ei. n E |s oxygen

" 30 23. The compound according to s%I aiem 21,-7..°

!

+ 25. The conpound according to cl

wherein J is Rlerr] substituted with Rerr]®
84 24. The conpound accor di ng to claim 23,

wherein Rlerr] is Nlerr] (O ORlerr] oo Nl QUEBIRLLL: o clatm 23,

. (CH err])[err]-Y. wherein R' is NR®C(0) QRS orTNBCt@i@RMd according to
cl ai m 25, wherein Kis OCH err]. 10 27. The

s corrpound according to claim 21, wher ei n: Dis

E is oxydfen; The compound accordiagote] elajim &1d
5. wherein XK is (CH,;) ~V.

- O -

26. 7The compound according to claim 295,

whazrein K is OCH;.

10 27. The compound according to claim 21,
. wherein:
C b is -C(0)=;
E is oxygen: i{ :
K 1s OCH,; and
15 G is hydrogen.

28. A compound of the farmula:

K
CN

NN
H

wherein K is selected from R' and R'; and
20 B, D, R! and R' are each independently as defined in

claim 1.

29. The compound according to claim 28,
wherein D is -C{(0)~-.

T
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15 G i s hydroger ADEN 43 29. A conpound of the
formul a 0P, PATENTAMT ferr]
,Wherein Kis selected fromRerr] and Rlerr]; ahd 20,7 .: B, D Rerr]
"and R err] are each independently as defined in; .o, clatm 1. "
- 29. The conpound according to clLai m 28, * wherein Dis -C(O-. 25
- 85 - 30. The conpound according to claim 28, wher ei n
A is a nonocyclic aromatic ring substituted ~ 830"t h 1-2 substituents
sel ected fromthe group consisting of NRerr]QCORerr],

NR{err] (O Rerr], CHerr] NR ] G Qdmidune aitbordfing to claim 28,

Jéin A is a donocyclic aromatic ring substituted
with 12 substizuents selected from the group
consisting of NR®c(0)R6, NROC(01RS, CH,NRSC(O)ORS, and

S CH3NREC (0)ORS,

31. The compound asecording to claim 30,
wharein A ls a monocye¢lic asromatic ring substituted
with 1-2 substituents selected from the.group

. 10 consisting of CHaNRSC(010R6 and CHoNRSC (0)ORS.

32. The compound ac:ordiﬁg ta claim 28,
wherein K is (CHz)p-Y. '

18 33. The campound according to claim 32,
wherein K is OCHj3.

34. A compeund accosding to the formula:
- K

JO

| ]

CN

N,
£

20 wherein:

D is selected from C(0), C(S) and S{0)3;

" K is selecrted from Rl and R4; and
J is selected from R, R2, and-RY.

25 35, The compound according to claim 34,
wnerein D is =-C(0)~-,

(TR TELTTUI T ———
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31. The corrpound accord 8Pto cl arm 30, wherein A is a nonocycli¢

aromatic ring substitut. ed PATlﬁNﬁﬁlﬂl 2 substituents selected fromthe group
10 consisting of CHerr]NRlerr]C(O ORerr] and CH err]NRlerr] C(O ORlerr].
32. The conpound according to claim 28, erein K«is (CHerr])[err]-Y.
15 33. The conpound according to clai m 32, wherein K is
OCCH err]. 34. A conpound according to the fornul a;

[err] 20 wherei n: 36. PrsceR eﬁh&daéésfa££§3tocﬁfﬁlﬁ“§4,

S(O ; ted
ig )sEaIeIarcl ed from R er ¥ Ferﬁf'greg]ec gﬂﬁtégﬁn;eﬁrfr . %S‘O’- FCUR 35. The

conpound according to claim 34, wherein Dis -C(O) -
' 37. The compound accaording to claim 34,
5 wherein K is (CH,) . -Y.

38. The compound according to claim 37,
wharein XK is OCH,;.

10 38. The compound according to claim 10,
selected from the group consisting of compounds 2«27,
2%-31, 39-51, 353-69, 71-86, 88-89, 91~102 and 104-162
€ in Tables I3 and IC. !
9
18 40. Tha compound according to claim 34
selected from the group consisting of compounds 163-
168 in Table IIB.

41. A pharmaceutical composition
20 comprising:
a. a compound of the formula:

N N
(i H W

or
B\ /D\ /B
N N

H H

30 in. an amount effective tc inhibit IMPDH activity,
wherein A, B and D are as defined in claim 1:
b. an additional agent selected from an
immunosuppressant, ao anti-cancer agent, an anti-
viral agent, antiinflammatory agent, antifungal agent

Hll\ll\ I |I||l \llll l\ \||l
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36%'qﬁ%ﬁ%€npound accord NGp 1 i m 34, wherein J is
NRlerr]C(O R err] or erfT‘CE%? err]. ) . n . 37.
The conpound accordlng to claim 34, - 5 .. whersin Kis-
(CHerr])[err]- -+ 38.. ‘The conmpound accordi ng
to claim37, wherein Kis OCH err]. 10

39. The conpound according to claim 10, - 37 = sel ected from
t he group consisting of conpounds 2-27, 29- 31, 39-51,
53-69, 71-86, 88-8 angd 104- in Tables | B and | C . 15
40. The conpound a %Bﬁ%%ﬂglFo 8Fa|n1 ggx°vasguia§ nype‘prgéégﬁfidl?Ponlthe
group consi sting odgemvwpounds 163- 168 in Table I1B

41. A pharmaceutical conposition . .Cconprising.

a a compound of the formil a: c. a phaggaceut;c£+fp ié&éﬁkable

N N adjuvant. H H 25

[eri] 3 30 I n an amount effective to inhibit | MPDH
activity, wherein.,A, B and D are as defined in claim1;
b. = an additional agent sel #8tedTheompmposition according to claim 41,

| munosuppr essant, ab.anfi ;gagges ??Eﬁ&u?én Qetieasc one 3 comprisesVit?dl

agent, antllnflanna ory ag ent ant
leasu a fxrsc substltuent and wherezn saigq firstc

substituent is R,
10
_ 43. A pharmaceutical composition comprising:
€; a. a compound acco*danq to any one of
elaims 9 to 40 in an ameynt sffccé&vu to inhibit IMPDH
acrivity: and
18 k. a pharmaceutically acceptable
adjuvant.

44. The pharmaceutical composition according
to.claim 43, additionally conprising an additiznal
20 agent selec;ed from an izmunosuppressant, an anti-
canger agent, an anti-viral agent, antiinflammatory
agent, antifungal agent, antibiotic, or an anti-
vascular hyparproliferation agent.

N

25 45. A method for treating or preventing
IMBEDH mediated disease in a mammal comprising the step
of administering to said mammal a composition accerding
to claim 41l.

30 46. A methed for treating ot preventing
IMPDH mediated disease in a mammal comprising the step
of administering to sa3aid mammal a composition according
to claim 43.

F L L L ——
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anﬂ?ﬁ18t*@, or an anti -vascul \Q perproliferation agent;
C. a pharnaceuticalIyM&cc%ﬁE&BWi adjuvant. 5 42. The
" conposition according to claim 41, wherei'n in sai-d conpound, at |east
one a conprises at | east a first substituent and wherein said first
substituent is Rerr]. 10 43. A’pharnaceutical conposition
conpri si ng: a. a conpound according to any one of
clains 9 to 40 in an amount effective to inhibéé 1 MPDH activity: and 15
b. a pharmaceutically acceptabl e adj uvant . 44. The
pharmaceutical conposition according to claim43, additionally
conprising an additional 20 agent selected from an i nmunosuppressant, an
ant i - cancer agent, an anin-vi Rl A@eRbd aBtbEALhEMEB! @i n 4s39€Nt,
antifungal agent, antibiotic, or an anti- vascul ar hyperproliferation
agent. 25 wher@ih Aahd: ABBPPELCLPRaRAASEHPRALEYeREFRGLSES RPDH
medi at ed di sease inageABNEBLeERERS E?hﬁgahhﬁnﬁﬁﬁesuﬁprEEséﬂﬁlnlaﬁt ghkgg to
said manmmal a copposition accordin to claim4l. 30 46 A

met hod for treat PngCeRCRF c38RRENGSR anti-viral ageat, antiinflammatory
agent, antifungal agent, antibiotic, or an anti-~
vascular hyperproliferation agent

48. The method according to any one of claims
10 45 to 47, wherein said method is used %o suppress an
C immune response and wherein said additional agent, if

prasent, is an immunosuppzessant.ih

48. The method according to claim 48,
15 wherein said IMPDH mndiated_diseasc is an autcimmune
disease. '

50. The method according to any one of
claims 45 to 47, wherein the IMPDH mediated disease is
20 a viral disease and wherein said additicnal agent, if
present, is an anti-viral agent.

g 51. The method according to any one of

: claims 45 to 47, wherein the IMPDH mediated disease is

25 a vascular disease and whezein said additicnal agent,
if present, is an anti-vascular hyperpzolifezation
agent. -

52. The method accorxding to any one of
30 claims 45 to 47, wherein the IMPDH mediated disease is
cancar and wharein said additional agent, if present,
is an anti-cancer a2gent.

L
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| PMDH nedi at ed di sease hmaa}qpﬁpﬁg conprising the step of
administering to said mafimal ‘a'¢o %sition accordi ng to claim43.
- 88- _ 47. The method according to clai m 46,
wherein said conposition additionally conprises.an .° ; agent
sel ected from an i nmunosuppressant, an anti - ’ e 5 cancer agent,
¢ an antiviral agent, antiinflammatory agent, antifungal
agent, antibiotic, or an anti- = 89ascul ar hyperproliferation
agent 48. The net hod according to any one of
cl ai s 10 45 to 47, wherein said nethod is used to suppress an
i mmune response and wherein sai aqqgt'ogﬁl agent, i f :
present, is an immunosuppressant. -—° ®8thod dccording to any oag oFhelaims

method according to #Pare 48, wherein the INBDHWAEdEhpedaisdskYBRH; gl at ed

di sease is an autoi NYAPEammarar ; L sease. . . . f
50. The nethod .according to anyyo%ésg?sq and wherein saiq|additisnad 4jent,

wherei n the | MPDH netf JPERS@REeakd &8 antiinflammarg®dy zyés@l disease and

wher éi.n sai d additional agent, if present, Is an
anti-viral agent. 51. The nethod according to
any one of clains 45 to 47, wherein the | MPDH nedi at ed

di sease is 25 a vascul ar di sease and wherein said additiona
agent .

& | ,.

W
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