04 OCT 2005 W) 021083624 PCT/ US02/ 12681 | 3, 4-Dl - SUBSTI TUTED
CYCLOBUTENE- 1. 2-DIONES 5 AS CXC- CHEMOKI NE RECEPTOR LI GANDS CRASS[REHERENCE
TO RELATED APPLI CATI ON Thi s application clainms the benefit of US Provisional
Appl i cat WeH020836284, 026, 10 filed April 16, 2001. Fl ELD CRCHHEOYIROEINTI ON The
present invention relates to novel substituted cycl obutenedi one conpounds,
phar maceuti cal conpositions containing {he conpounds, and the use of 15 the
conmpounds and formul ations in treating CXC chenoki ne-nedi at ed di seases.
BACKGROUND OF THE | NVENTI'ON Chenoki nes are chenotactic cytokines that are
rel eased by a wide variety of cells to attract nacrophages, T-cells,

eosi nophi |l's, basophils, neutrophlls and 20 endothelial cells to sites of

i nfl anmati on and tuno of chenoki nes,
.the CXC-chenoki nes a 3 = NS E s on whet her the
first two cysteines ar@2cefarebEs (CXC-chenDklnes)
or are adjacent (CC-chenDklnes) The CXC-chenDklnes |nclude I nterl eukin-8
(1L-8), neutrophil-activating protein-1 (NAP-1), neutrophil-activating 25

prot ei n-dq@yéFREP:E ,T@KQ_A@@AP o@cp 2, 1P-10, MG and P174. CC

chenoki nes Tnc cyte chernotactic
protein-1 (Wdﬁqpphqeem@?almihs barefibat U Rrovisinah ARplicalientay 284,026
cheqpki ﬁgédgpmlwaszooqre known to be bound by at | east one chenokine
receptor h CXC chenokines generally bound by nenbers of the CXCR cl ass
of receptors, and CC-chenoki nes by 30 nenbers of the CCR class of receptors.
For exalpERD QF THE INVENTHOM t he CXCR-1 and CXCR-2 receptors. Since

CXC- chenoki n the. rophils,

t hese chermkl ggf)r%ggé %%ﬁﬁ%‘#%gﬁéJ'%Qﬁﬁgﬂ\ﬁq@teﬁw&g%éﬁéﬁ%@ggéand chr oni c
i nfl arrrr%bﬂipmﬁhu&Opﬁﬂmdenuﬁbammﬂpéﬁmbngaoﬁtaaﬂd tihe eBRipYUnde! BAd thé Bse of
Baggiolini 35 et al., FEBS Left. 307, 970&(1992 MIler at al., Crit. Rev.

| mibnol the gomppunds apy-fonmilatiens istraating deremslnqammgg/dlwsmpenheu m
et al., Annu. Fev. Imunol. 9, 617 (1991); Seitz et al., J. din. Invest.

87,

BACKGROUND OF THE INVENTION
Chemokines are chemotactic cytokines that are released by a wide variety of

celis to attract macrophages, T-cells, eosinophils, basophils, neutrophils and

20  endotheliai cells to sites of inflammation and tumor growth. There are two main
classes of chemokines, the CXC-chemokines and the CC- chemokines. The class
depends on whether the first two cysteines are separated by a single aminc acid
(CXC-chémokines) or are adjacent (CC-chemokines). The CXC-chemokines include
interleukin-8 (iL-8), neutrophil-activating protein-1 (NAP-1), neutrophil-activating

25 protein-2 (NAP-2), GROa, GROB, GROy, ENA-78, GCP-2, IP-10, MIG and PF4. CC
chemokines include RANTES, MIP -1a, MIP-2j3, monocyte chemotactic protein-1
(MCP-1), MCP-2, MCP-3 and eotaxin. Individual members of the chemokine families
are known to be bound by at least one chemokine receplor, with CXC-chemokines
generally bound by members of the CXCR class of receptors, and CC-chemokines by

36 members of the CCR class of receptors. For example, |L-8 is bound by the CXCR-1
and CXCR-2 receptors.

Since CXC-chemokines promote the accumulation and activation of
neutrophils, these chemokines have been implicated in a wide range of acute and
chronic inflammatory disorders including psoriasis and rheumatoid arthritis, Baggiolini

35  etal, FEBS Lett. 307, 97 (1992), Miller et al., Crit. Rev. Immunol. 12, 17 (1992},



463 (1991); MIller et al., Am Rev. Respir. Dis. 146, 427 (1992); Donnely et

aI , Lancet 341, 643 (1993). ELRCXC chenpki nes i ncl udi ng | L-8, @CP
@3&5 4£NA- 5 78 (Strieter et al. 1995 JBC 270 %gz ?)

aI so been |rrp cated in the induction of tunor -angi ogenesr “new-pt-

vessel growth). Al of these chenpkines are believed to exert their actlons

by binding to the 7 transnenbrane G prot2in coupled receptor CXCR2 (al so

known as |L-8RB), while IL- 8 al so.bi nds CXCRI (also known as |L-BRA). Thus,

their anegaaﬁﬁéme%r v b(u'Pe\F’qﬁnrﬁ@néth'Gﬂag INISktz 24|10, ef.IiNded0870f

CXCR2, an 0SS for 1L-8, express the surface of vascu

endot hel 463 (‘lﬁQ'lI)sN(llE(Ese}t alnp Asar Reurﬁesmr Riss 8486, 42R01990) Denoely &@etmﬁet
tunors hg%g é)ée@@g?vvn to produce ELRCXC chenokines and their production
has been r with a nore aggressive phenotype (lnoue et al. 2000

Nat | Cancer | neERGRGG cha Ky g o8, BRO Sl CREAR 2 el ENATS

and ghe E&@‘i@t&ﬂ*‘@t@kiw&?JB@ETO@EQYSJPW)hfavemietsbeéﬁlmpheﬁt@ﬁaxtﬁe Thus,
t hese chenoki nes &Igbabl i nduce chenotaxis of endothelial cells toward

their siindugtioppbureer angipgenasist(nawrblogthvessehorewth). oMl ef ﬂwse@emmnwe

i bi ¢ 0P BeeRRR B URAE B HettS it FRing: Bp8y7 Bodorbubiane bty o ¢ e
ELRCXC cheumid resemot CHERR(aIse kridvacks 1ILheRB)owhiie O - stéﬂsotbmvcxm's(also
anti-tunor activity has_been denonstrated faor A antibodies tg IL-8 (Arenberg

et aI 1 v agilbBRAY eERUS AhgIr mméyﬂwwd;@ to(theirtiediggde agd. 1998 J

|nv g Bi ol ogy
5000 §&‘V§’§Bé5‘? C%@%%‘dt% IR EHERAJIORIP etreShed b td sy Hg‘g%?’gss CXCR2
and thusVémererﬂ:ﬁ:}thenameuel(msﬁ)ﬁn Qmﬂr@mmmgenesse!sn growt h when they secrete
ELRCXC chenoki nes. __Thus, along w th decreasi ng angi ogenesi s, _i nPFéJhI bi tors of

CXCR2 may dir wwrffﬁnﬁrﬁtypeaq@ tupaah@veibaaigiowe ¢ produaeckl R

CC- o hepiL MBS 2By GRGRAS) pBS BELEI AR ABAS, ol ggrlsigey e opren

of nove |-| anna ragent’s re re need for

conpound phémypemouepmtalemma m@@@iceﬁg%@s:e ipv 21 P42 1 1 9PERdChesribgRosis
receptorg, For exarrpl e, conditions associated with an increase in |L-8

prodéct i Gépqem ethal. 908 Miad iGancer Hist NPt 84 b Chemakias #rearient cel |
Subsels By ST 2050 BINE HIRCRETERAAZERL o Rl dhcliyd RELBgTEE O

site and gro y conpoun
chemotaxis. Thus, these chemokines probably induce chemotaxus of endotheilal cells

toward their site of production in the tumor. This may be a critical step in the induction
of angiogenesis by the tumor. Inhibitors of CXCR2 or dual inhibitors of CXCR2 and

20  CXCR1.will inhibit the angiogenic activity of the ELRCXC chemokines and therefore
block the growth of the tumor. This anti-tumor activity has been demonstrated for
antibodies to IL-8 (Arenberg et al. 1996 J Clin invest 97 p. 2792-2802), ENA-78
(Arenberg et al. 1998 J Ciin Invest 102 p. 465-72), and GRO«a (Haghnegahdar et al.

J. Leukoc Biology 2000 67 p. 53-62).

25 Many tumor cells have also been shown to express CXCR2 and thus tumor
cells may also stimulate their own growth when they secrete ELRCXC chemokines.
Thus, along with decreasing angiogenesis, inhibitors of CXCR2 may directly inhibit the
growth of tumor celis.

Hence, the CXC-chemokine receptors represent promising targets for the

30 development of novel anti-inflammatory and anti-tumor agenis.

There remains a need for compounds that are capable of modulating activity at
CXC-chemokine receptors. For example, conditions associated with an increase in
IL-8 production (which is responsible for chemotaxis of neutrophil and T-cell subsets
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into the inflammatory site and growth of tumors) would benefit by compounds that are

inhibitors of IL-8 receptor binding.

SUMMARY OF THE INVENTION
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S RO n=0-6 RR9 X=O, NHL SV RI3 NRI14 nz1-5 5 04 OCT 2005 WO 0(2;@)13316@1& y
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sel ected fromthe group consisting of R11 R3 and R11 R Rlg~PEddlybad21l 2681
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-NHSO2R13 , -NR13R14, -C(0)NR13R14, -C(O NHOR13, -C(0)NRL30H, - S(02)OH,
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0 4 OCT 2005 WO 02/083624 7 PCT/ US02/ 12681 wherein the substituent snggr}&[ighe
substituted R2 groups are-the sanme or different and i ndependentﬂfr |88t ed
from1-6 RO groups; R3 and R4 are the sane or different and are

i ndependeabtysisel ected fromthe group consisting of hyd®§géyst2edittho.,.

hal ogen, al kyl, al koxy, -OH 5 -CF3, -OCF3, -NO2, -C(OR13, -C(OOR',
-C(ONHRL7, - (O NR13R14, -SO(t)NRI3R14 -SQ(t)R13, -C(ONRI30R14, ,OR 13 N
-NHC(O) R17, unsubstituted or substituted aryl and unsubstituted or
substituted heteroaryl, wherein the substituents on the substituted R3 and
R4 groups are the ge or 10 di ffeR?algi and i ndependéent JR/ Bezl ected from1-6
RO groups; R5 an ane the sa different and LMNJependent | y
selected fromthe %j&tonsi sti”ﬁ’g o} rogen, hal égenll a)l kyl, al koxy,

- -CF3, -0OCF3, -NO2,*-CygmR13, - (O OR1B~y C(O NR13R14, - ) NR13R14,

-C(O NR130R14, cyanoRan wunsubstituted or substituted aryl and
unsubstituted or substituted heteroaryl group, 15 wherein the substituents
on the substituted R5 and Rs groups are the same or q!{?kﬁerent and
i ndependent |y sel eckeg®from 1-6 RO g¢fq@ps; R7 and R8 aNg the same or
different and are | ndepewdent!|y Sal\e ed,fromthe g ting of H,
unsubstituted or s‘mlbstl'fui;sed al kyl ;& un Rt uted or suljsti d aryl,
unsubstituted or substfiN ed heteroar ﬁ/unsubst'itut ed orNSuwstituted

aryl al kyl , 20 unsubstftuted or substituted heteroarylal kyl, unsubstituted or

substituted cycl oal kyl, unsubstituted or substituted cycl oal kyl al kyl,
-C2R 3, -CONRi 3R14, fluoroal kyl; al kynyl, al kynyl al kyl, al kenyl,
al kenyl al kyl and cycl oal kenyl, wherein the substituents gn_the substituted

R7 and R8 groups are el ected frogigdhe grouR’ Rbnsisting &2y a) H b)

hal ogen, c) " CF3, 3 ~QPRI3, 04 OCT, 2005 ViQ 3624 P 0%/ 12681
J ) "s}y\, . "zﬁ m j
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8 510 15 e) -OR13, f) -NRI3R14 g) -N02, h) --CN, 1) -S020R13, JU)4 0CT
_Si(alkyl)3, k) --Si(aryl)3, I} -- (RL3)2R14Si, n) -CO2R13, n) 2005
-C(O NR1 - S02NR13R14, P) -502R13, ) -0(C=0O R13,

- C=0) Némé{%:‘&h “NR 13C(O R14 , and t) - NRL3CO2RI4; SrEPSImL L
fromthe group consisting of hydrogen, alkyl, cycloal kyl and

cycloal kylalkyl; RO is independently sebected from1-6 of the group
consisting of. 20, a) -R13, b) halogen, <¢) -CF3, d) -CORi 3, e) --O0OR13,

25 f) -NRlBng ,Ssgoectmonp%g p é&ns-iss&é?f& D - SO2NR13R14, 30 k)
- - NRL3CCR14, I} “NR13002R14,
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and RS //
Rz
5 RZ is hydrogen, OH, -C(Q)OH, -SH, -S0,NR¥R™, -NHC(O)R™,

-NHSO.NR™R™, -NHSO,R" , -NR'™R", -C(O)NR™R™, -C(O)NHOR®,
-C(O)NR™OH, - S(02)OH, -OC(O)R" or an unsubstituted or substituted heterocyclic
acidic functional group,



n) -CO2R13, and 0 4 OCT 2005 WO 02/083624 PCT/US02/ 12681 9 R1 and R11 are
the same or different and are independently selected fromthe grbuBCT 2008
consi sting of hédrogen hal ogen, -CF3, -OCF3, -NR13R14 , 5 -NR
130(0)NF&%WB@83 C(O OR13, -SH, -SQ(t)NRL3R14, - S02R1BCTURMO26YIR13,

- NHSO2NR13R14, -NH802R13 -C(O NR13R14, -C(O NRi 30R14, -0OC(O R13 and cyano;
R12 is hydrogen, -OC(OQR13, or an unsubgtituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted

Substi tut ea i BrStitenftandne subsiified K 5urtare iksae s diiere!

unsubst it ??lém r yl group, wherein the
substi tl?@rqtlﬁgte) én ?%&Sﬁgﬁyggﬁgﬁ%ﬁa ¢ gare the sane or different and
i ndependent | 3R3sahceRt eaﬂettn@aame&)rRﬂffgm;md 4ré iRdepemdbritysalected ioms éime or

different and ar.e,independently selected fromth consi sting of H,
unsubst |W%%8°B?'SE%9?BYQIPSST‘& Y&no. %?ﬁ@%*ﬁ'ﬁﬂt @1305)9 &L}E«sti tuted aryl,
unsubst i 13h i1 t g ﬂ3F§|BIbStI t ut ed
aryI%aI ky-ItGIi unsubstl tdt te:gb ﬁ%@mt ed Mdkaryl g‘?&'f'q unsubstituted or

substituted cycloal kyl, unsubstituted or sulgsh?Xuted cycl oal kyl al kyl, and
unsubstituted or substl tuted 20 fluoroa kyN or R13 and R14 can be taken

t oget her when both are attached to a nigrgden atom to form an unsubstituted
or substituted 3 to 7 nenbered heterocyl c Yypmg containing one to two

het er oat-B@yNRIPR e &G ERM SHINR G/ 4,ur and nitr,ogen, wherein the
substitutents on the substl ted R13 and R14 groups are the sane 25 or

di fferent Rh‘d i ndependentl seI ected from1-6 of H, alkyl, aryl, arylalkyl,

fl uroal cycel oaI kyI Ecl ogl kyl al kyl, heteroaryl, heteroaryl al kyl,
am no, 5, s -S(O tNRL5R16, -C(OR 5, -S02R15,
-NHC( O 4 and haI ogen; and R16 are the sane or different and are

YT oot Cyct oal kvt anaehet or 6 TR 6B Agy Rk By s8hitlapd i and
PCT/ USO2/nsR68tituted or substituted heteroaryl,
wherein the substituents on the substituted R® and R?* groups are the same or
10 different and independently selected from 1-6 R® groups;

R® and R°® are the same or different and are independently selected from the
group consisting of hydrogen, halogen, alkyl, alkoxy, -CFj, -OCF3,

-NO,, -C{O)R'3, -C(OYOR™, -C(ONR™R™, -SO,NR"®R™, -C(O)NR™OR™, cyano, an
unsubstituted or substituted aryl and unsubstituted or substituted heteroaryl group,

15 wherein the substituents on the substituted R® and R® groups are the same or
different and independently selected from 1-6 R® groups;

R’ and R® are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted alkyt, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,

20 unsubstituted or substituted heteroarylalky!, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalky!, -CO,R™,
-CONR™R", fluoroalkyt, alkynyl, alkynylalkyl, alkenyl, alkenylalky! and cycloalkenyl,
wherein the substituents on the substituted R” and R? groups are selected from
the group consisting of
25 a)H,
b) halogen,
c) —CF3,
d) -COR",



R7 is -S02 al kyl, -S02 aryl, -502 cycloal kyl or -S02heteroaryl; @ hfz
al kyl, cycloalkyl, -CN, -NO®2, or -S02R 5; R31 are the sane or diff Q qgﬁ\d
are ind selected fromthe group consisting of I ed or
substi tﬁ@gj}qgﬁi‘sﬁ unsubstituted or substituted aryl, -s u#@ﬁ#’b%@gd or
substituted heteroaryl and unsubstituted or substituted cycloal kyl; wherein
the substituents on the substituted R318groups are the sanme or different

and i ndependently selected from1-6 RO groups; and t is O, 'l or 2. to

DETAI LED DESCRI PTI ON O-é)‘l:l:ﬁRI‘?\IVEI\I'I'I ON This invention provides conpounds of
the formula (1): 0. , H.Glj, or a pharmaceutically acceptable salt or
sol vat e t hereof wherei rf)rh@ ststltuents are as defined in the Sunmary of
the Invention. is Anot ect of the present invention is a
pharmaceutical conposit orrpri sing the conmpound of forrmula (I) in

conbi nati on or associ ath)o.rcmn th a pharmaceutically acceptable carrier or

di luent. Another aspect of the present invention is a method of treating an
a- chfenoki ne  nedi ated dj sSOR, a mammal whi ch conprises admnistering to a’
patient in need 20 ther of P kﬁ t herapeutically effective anmount of the
conpound of formula (I SF aal zi’har maceutical ly acceptable salt or solvate

t hereof. Exanpl es of chgmgq |)5ned| at ed di seases include psoriasis, atopic
dermatitis, asthma, chroni Gs.0 § ructive pul nonary di sease, adult
respiratory distress sy'hdr(BmQ;zR ithritis, inflammatory bowel disease,

Crohn' s di sease, ul cer gsigﬂgtl S, septi ¢ shock, 25 endotoxic shock, gram
negative sepsis, toxic ‘drone, stroke, cardiac and renal

repgy fusion injury, gl afer q(p *@Rﬁﬁ tis or thronbosis, alzheiner's disease,
graft vs. host reaction, %e? & rejections and rral ari a. Anot her aspect
of the present inventi d®+30aNmEIRGd of treating cancer, conprising

adm nistering to a pat Iz'i)nﬁ‘? nﬁed t her eof concurrently or sequentially, a
04 OCT 2005 WO 0210836 F#US02/ 12681 11 therapeutically effective anount
of (a) a compound of fq-q)m.d)(zcze@)R“and (b) a mcrotubule affecting agent or

anti neopl asti c agent or anti-angi ogenesi s agent or
P P TOC=OMRRRY

15 s) -NR"¥C(O)R"™ , and
t) -NR"*CO.R";
R% is selected from the group consisting of hydrogen, alkyl, cycloalky! and
cycloalkylalkyf;
R®is independently selected from 1-6 of the group consisting of;
a) R,
b) halogen,
¢} -CFj,
d) —COR™,
e} -OR",
25 f) =NR"R™
g) -NO,
h) -CN,
i) -SOR®,
j) -SONR™R™,
30 k) -NRCOR™,
[) -CONR™R™
m) —NR"CO,RY,
n) -CO2R"™, and

20

¥



VEGF receptor kinase inhibitor or antibodies against the VEGF rece or
interferon, and/or c) radiation. 5 In further enbodinents, a co HET6W5
formul a (I) is conmbined with one of the follow ng antlne(?lastlc agents:
genci t abVAEZ0pHe4 i t axel (Taxol (r)), 5-Fluorouracil (5- FUSTE§RM3Mosphani de
(Cytoxan(r)), tenozol om de, taxotere or Vincristine. In another enbodi nent,
the present invention provides a nethodgof treating cancer, conprising

adm ni stering, concurrently or sequentially, an effective amount of is (a)
a conmpound of formula (1), sand (b) a mcrotubule affecting agent (e.g.,
paclitaxel). Unless indfcated otherwi se, the followi ng definitions apply

t hroughout the present] specifimcati on and clains. These definitions apply

regardl ess of wheth rr,rfis used by itself or in conbination with other
terns. Hence the defjmtiomof "alkyl" applies to "alkyl" as well as to the
"al kyl" portions o} "alkoxy", etc. 15 Wien any variable (e.g., aryl, R2)

occurs nore than one tine in any constituent, its definition on each
occurrence is independent of its definition at every other occurrence.

Al so, conbi ng? <) HRNG I re tResdb St ly if
such comnbi naﬁ o%@grﬂtﬁ?g ?é\bét abl Izd@gﬁngprgt?r?gaé %ﬁ%‘%& ﬁﬁ%l udggqtcg? rtlwhurran

and ot hgoumm’mﬁsstlngzof hym'ngah hatoges, #iFmACHad-NRIF& ani mal s. Preferably,

nyorocar o AN PRv 7O HeORTRT SrEcs QLR JB0RRS MHHORC ¢ (e

nunmber af l—%}?@iﬂaRﬁbUﬁH%{Rﬁ G(IG)NF\“F‘RU‘, -Glo mﬂmlﬂons are intended.

Preferred al kyI groups con to 12 carbon 25 atons in the chai n. Mor e
pr ef er r eDGIRIR"™ gndqusnoont ain 1 to 6 carbon atoms in the chain. "A koxy"

| k efined. No
r??nntsi ﬁg 2xa i &MMEP @egﬁﬁ% 'ﬂ'&l"‘ﬂﬁ@gﬁ&" Ouslé%’i@ "% propgxy,
i so- pr OMMbstﬂﬂfédbﬁMﬂ%ﬂutea %té}%@ylt Qnédt%tlﬁﬁéﬁfair stBisifuted %r;tlaqksaugh the

et her oxygen. 30 "Al kenyl " neans an al i phatic hydrocar bon group contai ni ng

at HOeasmr@ubstltutadm'rsmmtlbﬁadwalaa&ybmmstié?aﬂtumd ohsubstitbted akyl ght or

car bons UaPLDREIA1 s USTRREp Rue it s ubs il BESUOSBtebr) S0z, 12681

al kenyl r@[é}gggmﬂwegraupo 12 carbon atons in the chain; and nore preferably 2

to 6 carbon atons 1n the chain. Non-limtin gzxarrpl es of suitable al kenyl
groups i ncl uddherein the substituents on the substituted’ R™ groups are the same or different

and independently selected from 1-6 R® groups;

15 R'™ and R are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted alky!, unsubstituted or substituted
aryl, uns,ubstituted or substituted heteroaryl, unsubstituted or substituted arylaikyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, and unsubstituted or substituted

20  fluoroalkyl, or

R™ and R can be taken together when both are attached to a nitrogen atom
to form an unsubstituted or substituted 3 to 7 membered heterocylic ring containing
one to two heteroatoms selected from oxygen, sulfur and nitrogen,

wherein the substitutents on the substituted R'® and R™ groups are the same

25  or different and independently selected from 1-6 of H, alkyl, aryl, arylalkyl, fluroalkyl,
cycioalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, -C(O)OR",
-C(O)NRR'®, -S{0)NR™R®, -C(O)R5, -SO,R"®, -NHC(O)NR*R™ and halogen;

R and R'® are the same or different and are independently selected from the
group consisting of H, alkyl, aryl, arylatkyl, cycioalkyl and heteroaryl;



et henyl, propenyl, n-butenyl, 3-nethylbut-2-enyl, n-pentenyl, octenyl and
decenyl . "Al kynyl" neanslanbalgphaéiahhyﬂrocargon grouphcontaininglggtﬂ§&§t
one 5 cagkepf on triple bond an ich may be straight ' X ere
t he nunber g?ﬁggrbon atons is not specified, 2 to 15 carggﬁgﬁgggﬁﬁﬁtended.
Preferred al kynyl groups have 2 to 12 carbon atons in the chain; and nore
preferably 2 to 4 carbon atons in the t@ain. Non-limiting exanples of

sui tabl e al kynyl groups include ethynyl, propynyl, 2-butynyl,

3- et hyl but yraV.is oS08 aliyN-B 0,31, CS0Y Rytloalyl HALYO haessyRN aromat i ¢
nonocyclic or %M|tlc clic ring systemco FISHFQ about 6 to about 14 carbon
atons, preferBbli§ wycioalkyl t-N@e, & -B&Fations. Non- |imiting exanples

Lot T ahyar onanhe RE 1 Raaie ! AEciERG are TRRRbeN sy SiRten rom e oroup

"Aryl al ladnsistmgnst wnsupsiitutad by sulsstRuied aikyih uASubdtRuRidydr siisbtititisd|argr,oups are
as 15 defined. Non-limting exanples of suitable arylalk It grou s include
g

benzy| , usisebstitwyed oasubstivtedmeiamantdeand unsubstituteddorn subsh yploalitilety s

t hrough the alkyl .group.. "Ovcl " n- ar el g Syst.
having 3 to WO SiseuREnite s iRRRReE T RE TRl el adfeRH Ry ot
car bon afmdePeabientieselepeddroniyi-6 R @pupsoah@i N 5 to 7 ring atons.
Non-1imting exanples of cycloal kyl groups i1nclude 20 cycl opropyi,

cycl opentyl, t6§8,dm¥xX&l , cycl oheptyl, norbornyl, adamantyl and the |ike.
"Cycl oal kyl al kyl " neans a cycl oal kyl group attached to the parent noiety

t hrough an al kyl group. Non -limting exanples include cycl opropyl net hyl,
cychphexyETRAIIED PRSCRIPTION ©OF TREINYEREIPN Means a non-aromatic mono or
mul ticyclic ring systém 25 conprising 3 to 10 carbon atoms, preferably 5 to
10 carbon at oR¥S WRNeIticadqiovides campounis:ofthe feanuler{iXar bon doubl e bond.
Preferred cycl oal kenyl rings containb5 to ring atons. Non-limting

exanpl es of cycl oal kyl groups includecygyopentenyl, cycl ohexenyl,
cycl ohept enyl, norbornenyl and the likie. {"Cycl oal kenyl " neans a non-aronatic
mono or multicyclic ring system 3@ copprinsing 3 to 10 carbon atons,

preferably 5 to 10 carbon atons whi a8 contMi at | east one carbon-carbon
doubl e bond. Preferred cycl oal kenyl Hi ngs ldontain 5 to 7 ri ng atons.
Non-limting exanples of cycloal kyl groups i nﬁzude cycl opent enyl

cycl ohexenyl, cycl oheptenyl, norbonenyl and t l'i ke. WO 02/083624 13 04 OCT
2005 Pl dpRamMasdkicalipbecepBBRSsalt BPEGvafdihRieof WREEn tHY sulSstRushuae.

Preferred are fluoro,
as defined in the Summary of the Invention.

15 Another aspect of the present invention is a pharmaceutical composition
comprising the compound of formula () in combination or association with a
pharma:;eutically acceptable carrier or diluent.

Another aspect of the present invention is a method of treating an a-chemokine
mediated disease in a mammal which comprises administering io a patient in need

20  thereof of a therapeutically effective amount of the compound of formula (I}, or a
pharmaceutically acceptable salt or solvate thereof.

Examples of chemokine mediated diseases include psoriasis, atopic dermatitis,
asthma, chronic obstructive pulmonary disease, adult respiratory distress syndrome,
arthritis, inflammatory bowel disease, Crohn’s disease, uicerative colitis, septic shock,

25 endotoxic shock, gram negative sepsis, toxic shock syndrome, stroke, cardiac and
renal reperfusion injury, glomerulo-nephritis or thrombosis, alzheimer's disease, graft
vs. host reaction, aliograft rejections and malaria.

Another aspect of the present invention is a method of treating cancer,
comprising administering to a patient in need thereof, concurrently or sequentially, a



chloro or brono, and nore preferred are fluoro and chloro. "Hal ogen" neans
fluorine, chlorine, brom ne, or-iodine. Preferred are fluorlne Bhﬂhﬁim@ or
brom ne, and nore preferred are fluorine and chlorine. 5 "Hal oal kyl" neans
an aIkyI“@M%@ﬁ“ét defined above wherein one or nore hydrB@EﬂS%¥6ﬁH on the
al kyl is replaced by a halo group defined above. "Heterocyclyl" or
"heterocyclic" neans a non-aromati c satyy ated nonocyclic or multicyclic ring
system conprising 3 to 10 ring atons, preferably 5 to 10 ring atonms, in

whi ch feth ' ' | h h
oo ooy St B A ATaL U5 s g bR ot ey Lher
There arrﬁicmul@mb%@ﬁnﬁ)éb@?@Oﬂﬂﬂflﬁéoﬂﬁéﬁdﬁgé’ﬁ%rﬁf-ﬁ Tﬁ@géﬂ@siﬁ%éﬁt%@ system

Preferred heterocyclylS “contain 5 to rihg a refix Taza, oxa or
t hi a bef\dr@GFtraespiet kinaseg dnlyibitobor antrtmdesesregamst thﬁ VEGH mptar o mte:n@nn,
oxygen or sul fur ]&om respectively is present as a ring atom 15 The

nit roger‘? °rs°d|f?ﬁ!.'f-' AFom of the het erocyclyl can be optionally oxidized to

the s Co”eSpQﬁ%r&Qarl\érﬁESb@iﬁaerﬁs%bgﬁm né: o‘if@hﬁeﬂlactﬁ tsNQi?ntbihEUtw;ﬂQ?ﬁééﬂﬂiees of
suitable nonocyclic heterocyclyl rlnlg)s i ncl ude eridyl, rrolidin

pi per azufo}}owmgmphemnlagstlc agehtangsnma inwbachﬂaxagb‘r axtil@y, 5- Flucsetllraml(ﬂﬁ-anyl

Lot ahy 410 FYPGHaTEm R oSNl ol ARABTE AsagRrrting. i

functi onal gﬁﬁ‘éﬂotrﬁar'é?h%ﬂiﬁ%ﬁtoth'efﬁwéﬁ iBYENIRS) pRitifled's: m@tffdd%ﬁredtﬁ‘ig;dazo' e,

triazole, tetrazole, and the Iike.” "Heteroaryl " nmeans an aromatic nonocyclic
or nmnul t icapeet, @ommfglr@edmwstemgr cenauwrahtlycorisequandiadly oas effectfeeapiount B t o

thalf car(@bA comarunBparie: £ aBR By 3 mitetip st e opartrxel). "'

conmbi nation. Preferred heteroaryls contain 5 to 6 ring atons. The prefix

aza, oxa or thiredeindicatédethaessany followh @@Wﬂutmrﬁpm?mm@ghb@ﬂﬁb
nltrogen oxygen or sulfur atom respectlve y, IS presen ring atom A

ni t r ogerpPrasentispeciiication éﬂddﬂ%lm&‘c ahhesge definitens aypbm@az@ass of whether a

el ude Pyt Ry REor AP cofbgn T B e HeifRPe SFIER L By

i sot hi azgipiibs @ikt ﬁéwé!l"@:@?cpihlé' “alkgyTEfibnd of falkex $n¢tc pyrrol yl,
pyrazolyl, triazolyl, 1 2, thladla%olyl pyrazi ny ridazinyl,

qui Hoxal i nyl When say aariabie (e.gmandzBf 1 0PCUBEperaithan ¢ éné time in any
9220l R Mo PSS 2B oo 1 B8RO (P bidon 2y prery
qui nazolgthet aeddrrénte CRIZS IdombiRatiand 8B SustRGBNtd<H/32 68 ablés tane @@ﬂmersitﬂbdw :
pyrrol opyridyl, imdazopyridyl. isoquinolinyl, benzoazaindoly), 1,2,4-
only if such combmahons result in st Ct]:!e compounds.
“Patient” includes both human and other mammails.
20 "Mammal" means humans and other animals. Preferably, mammal means
humans.

“Alkyl” means a straight or branched saturated hydrocarbon chain having the
designated number of carbon atoms. Where the number of carbon atoms is not
specified, 1 to 20 carbons are intended. Preferred aikyl groups contain 1 to 12 carbon

25 atoms in the chain. More preferred alky! groups contain 1 to 6 carbon atoms in the
chain.

“Alkoxy” means an alkyl-O group in which alkyi is as previously defined. Non-
limiting examples of alkoxy groups include methoxy, ethoxy, n-propoxy, iso-propoxy
and n-butoxy. The bond to the parent moiety is through the ether oxygen.

30 “Alkenyl” means an atiphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched. Where the

number of carbon atoms is not specified, 2 to 20 carbons are intended. Preferred



triazinyl, benzothiazolyl and the like. "Heteroarylal kyl" nmeans a
het er oaryl - al kyl group where the bond to the parent noiety is thrﬁwglﬂmm

al Kyl or gpPez/dR3d¥40Xxi des can formon a tertiary nitrogen prlﬁ%‘?l'fbtozhiks n R
substituent, or on =N- in a heteroaryl ring substttuent and-are~act-uded in

t he conpounds of fornmula I. The term "prodrug,” as used herein, represents
conpounds which are rapidly transfornmed2in vivo to the parent conpound of
t he above formula, for exanple, by hydrolysis in blood. A thorough

di scussizgiikeriyd gPeidd Bk 2o 12 ddrBsk Rito®adn Yhe Shain), andPherel Srefértaity 230 Rovel
Delivery Systens, Vol. 14 of the A .C. S. Synposium Series, and in Edward B.
aﬂjp%@eﬂ

Roche, @arborpatanas & thenthaitcaNorelimiting ex feuitablecalkenyl groHBs iREede i cal

As I at i P P ,..198 bot h of ich ' h [

by of erfigat PoRRedh RBVER StmBtRlbu Zetp ePenBint oEter aRgat ST " e "

enconpass a prafusail” measPaR aliphatc hY8rouaebon bRsLp AenaHing s iddxt bhe

specified anounts, "as well as any product which results, directly or

i ndi% ectdayhon-carbautriplehond andiwhinb ropy befsteaightrarrbydnehed. Whenedhedpuaben ed -
ts. A "Bn" t R13 and R14 th ith

fhe"ni ¢ GaroamalTs BTSRRI ¢ 1orl § RaDOgR RN ARSI R e TR L4

- SOZNRl%% s e @ RIRIBEHon-AEMRLRRAE chath; dNZlRrOp PR ARlY 2 to A EAMBARL4,

- NHSO2NR13R14 preferably form an unsubstituted or substituted 3 to 7

menber edtogatin the ehalnet Mo dipiting examplepol siitable atynybgioupg ineluderethymd,
addi ti onal het,esqato chy i,pndependent | lected fromO, S or NR18 wherein
RS is FPRYYY %JM@,f-ﬁ?%x'f'gui?ﬂvﬂ,"-nsvéﬂiﬁaﬂ%,3@ ’R1o. “SOPRIO and
- C( J NRLOR20, =7 emﬁs@@amﬁﬂaﬁ%@f&gFﬁ@oﬁmi@kiiéirihbeslry@.féma;@ﬁ'nmﬁgi S

i ndependently selected 25 from al kyl, ¥I and héteroaryl,, wherein the
subst i t whoud 6do about ddigarben stamsypraferadlyRaBoutdhtp about 10 capwnaatomseNoame

diff d ind dent | | d f 3 of . al.kyl l
hydr oxy Irjaq SRFaTHlG O S i Srd B abSmende Rhond) RaPntruf iddenisy )
cycl oal K&irahy&bﬁbgﬁkﬂ%g%@har‘i’tﬁi‘é&éﬁ}ﬂ)ﬁluoréﬁ ledrRpihel Ideky! . anino, - C(O) ORL5,

-C(ONRI5R 8, - -C(OR's,” -S02R 5, - NHC(O) NRL5R16 and hal ogen,
and wher ei n RIBrdatkyBonears an aryikalkyglagreuprin avtiiche thenarvh and alleyligiaepeaceas| y

ol L B N 2o 8FAAS B BB St B e R bt bl
02/ 0835Zhdlfaghthierkgirmasthgl Thie BohBaodhe parést bRty RothedugiRtheRalkirgiddp.
“Cycloalkyl” means a non-aromatic ring system having 3 to 10 carbon atoms
and one to three rings, preferably 5 to 10 carbon atoms. Preferred cycloalkyl rings
contain 5 to 7 ring atoms. Non-limiting examples of cycloalkyl groups include
20 cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, adamanty! and the like.
“Cycloalkylaikyl” means a cycloalkyl group attached to the parent moiety
through an alkyl group. Non —limiting examples include cyciopropylmethyl,
cyclohexyimethyl and the like.
"Cycloatkeny!” means a non-aromatic mono or multicyclic ring system
25  comprising 3 to 10 carbon atoms, preferably 5 to 10 carbon atoms which contains at
least one carbon-carbon double bond. Preferred cycloalkenyl rings contain 5 to 7 ring
atoms. Non-fimiting examples of cycloalkyi groups include cyclopentenyl,
cyclohexenyl, cycloheptenyl, norbornenyl and the like.
"Cycloalkenyl” means a non-aromatic mono or multicyciic ring system
30  comprising 3 to 10 carbon atoms, preferably 5 to 10 carbon atoms which contains at
ieast one carbon-carbon double bond. Preferred cycloalkenyl rings contain 5 to 7 ring
atoms. Non-limiting examples of cycloalkyl groups include cyclopentenyi,
cyclohexenyl, cycloheptenyl, norbornenyt and the like.



0 4 OCT 2005 PCT/US02/12681 N .- . N/ RO RTRBROR s .,NR8 R7” R8
V-~ 9 1 1-11~1~"-Yo 9 RR R/ R8 1< "R8a r R7 R8 n=0-6 R9 n:O-E ehrteil lﬁﬁg R8
n=0-6 n=1-5 5 wherein, R7 and R8 are the sanme or different and a é

i ndepend®@82p8&@fect ed fromthe group consisting. of H, uBSEASIY1268ed or
substituted al kyl, unsubstituted or substituted 7 RQDS\ % R9 n=0-6 04
OCT 2005 13

"Halo"” means fluoro, chioro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluoro and chloro.

"Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are fluorine,
chlorine or bromine, and more preferred are fluorine and chlorine.

5 “Haloalkyl” means an alkyl group as defined above wherein one or more
hydrogen atoms on the alkyl is replaced by a halo group defined above.

"Heterocyciyl” or “heterocyclic” means a non-aromatic saturated monocyclic or
multicyclic ring system comprising 3 to 10 ring atoms, preferably 5 to 10 ring atoms, in
which one or more of the atoms in the ring system is an element other than carbon, for

10  example nitrogen, oxygen or sulfur, alone or in combination. There are no adjacent
oxygen and/or sulfur atoms present in the ring system. Preferred heterocyclyls
contain 5 to 6 ring atoms. The prefix aza, oxa or thia before the heterocycly! root
name means that at least a nitrogen, oxygen or sulfur atom respeciively is present as
a ring atom.

15 The nitrogen or suifur atom of the heterocyclyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable
monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, tetrahydrothiopyranyi, and the like.

20 The term heterocyclic acidic functional group is intended to include groups
such as, pyrrole, imidazole, triazole, tetrazole, and the like.

"Heteroaryl" means an aromatic monocyclic or mulficyciic ring system
comprising 5 to 14 ring atoms, preferably 5 to 10 ring atoms, in which one or more of
the ring atoms is an element other than carbon, for example nitrogen, oxygen or

25  sulfur, alone or in combination. Preferred heteroaryls contain 5 to 6 ring atoms. The
prefix aza, oxa or thia before the heteroaryl root hame means that at least a nitrogen,
oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen atom of a
heteroaryl can be optionally oxidized to the comresponding N-oxide. Non-limiting
examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl,

30 isoxazolyl, isothiazotyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, guinoxalinyl, phthalaziny},
imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazotinyt,



WO 02/ 083624 16 PCT/ US02/ 12681 aryl, unsubstituted or substituted
het eroaryl, unsubstituted or substituted arylal kyl, unsubstitut dd BT 2005

substi t upgslohakgsoar yl al kyl, unsubstituted or substituted gy ,
QAR 6

unsubstituted or substituted cycl oal kyl al kyl , -- CO2R13; = o vt
fluoroal kyl, al kynyl, alkenyl, and cyclgoal kenyl, 5 wherein said
substituents on said R7 and R8 subst i t ut'& groups are selected fromthe
group consisting of: a) cyano, b) -CO2R13, c) -C(O NRL3R14, 10 d)

- S02NR 3tiianopyjmiddopyrblopydesl, imglazopgridyl, lspquineiisRl Henzoragaindplzh0.RH3, |)

consi ot} R e eerasthyEBBHEDIkE3624 17 H R o PCT/ LS0Z) 12681 NONH s | G
R12 4-~ NRA RietdrodryBkylNmeanBizPheteroaryl-alkyt group where the bond to the parent
moiety is through an alkyl group.
5 N-oxides can form on a tertiary nitrogen present in an R substituent, or on =N-
in a heteroaryl ring substituent and are included in the compounds of formula |,

The term "prodrug,” as used herein, represents compounds which are rapidly
transformed in vivo to the parent compound of the above formula, for example, by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stelia, Pro-

10 drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in
Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American
Pharmaceutical Association and Pergamon Press, 1987, both of which are
incorporated herein by reference.

As used herein, the term “composition” is intended to encompass a product

15 comprising the specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from combination of the specified ingredients in the
specified amounts. Also, “Bn” represents bénzyl.

R* and R when taken together with the nitrogen they are attached to in the
groups -NR™R™, -C(OINRR™, -SO,NR™R™, -OC(O)NR¥R™, -CONR™®R™,

20 -NR™C(O)NR™R™, -SONRR", -NHSO,NR"R" preferably form an unsubstituted or
substitﬁted 3 to 7 membered, saturated heterocyclic ring optionally containing one or
two additional heteroatoms each independently selected from O, S or NR'® wherein
R™ is selected from H, alkyl, aryl, heteroary!, -C(O)R?®, -SO,R"® and -C(O)NR"°R®,
wherein R'® and R?° are the same or different and each is independently selected

25 from alkyl, aryl and heteroaryl, wherein the substituents on the substituted cyclized R'
and R" groups are the same or different and independently selected from 1 to 3 of
alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl, fiuoroaikyi, cycloalkyl,
cycloalkylalkyt, heteroaryl, heteroarylalkyl, amino, -C(O)YOR'®, ~C(ONR'R'S,
-SONR™R', -.C(O)R™, -SO,R"S, -NHC(OINR'R® and halogen, and wherein R'® and

30 R™ are the same or different and are independently selected from the group
consisting of H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl.

in a preferred group of compounds of formula (1),



and R12 R12 i
above.
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R3 wherein R2 to R6 and R
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are the sane or different and are independently selected fromH,

to R14 are as defined
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et hyl,
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and 5 cycl ohexyl,

1-3 noieties selected fromthe group

hal ogen,
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wherein,

R” and R® are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted atkyl, unsubstituted or substituted



R6 is H alkyl or -CF3; 0 4 OCT 2005 WD 02/ 083624 PCT/ US02/ 12681 1@ @%
R11 are the same or different and are independently selected from ﬁ

consi sti g §foshydr ogen, hal ogen, -Cl=3, -NR13R14, - NR13C( @ridmdsks:
-C(OO0R13, -SH, -SQ(t)NR 3R14, - SO2R13, - NHC(OrR18,r - -"NHSER NRL 3HRE4 it i
-NHSO2R13, -C(O) NR13R14, -C(O NR 30R14, -OC(O R13, s -COR13, -OR13, and
cyano; R13 and R14 are the sane or di ffdﬁent and are independently sel ected
from nethyl, ethyl and isopropyl; or R13 and R14 when taken together with
the nitrg rhris%!ém@!@j aF §Q§§tﬂdtécphét%réé]9! UBsAHButSRO B Rilstitufed@ W

- SO2NR13 -OC(O) NR73R14, -CONRL3R14, "in -NR13C(0) NR13R14,

- NHsozNmembstlpnedexra;ubgztmmdrhetemae,dmkyh unsuhstiute hatitited cscto@llwl

nenber ed d hete t| 43y hkQhdQ one nal
et or oat bR QestbBed br AEBRITRE chioRIUBIAL et o-CONEEP BAE dubhigTi by
aryl, hegﬁ@ﬁ I %hd Cy%gk%]ﬂ? -502R 9 and - C(O)NR19R20 wherein R19 and R20
are the sa or different 'and each is |_;1dependently sel ected from al kyl,

aryl sand 15 hwherainispid smﬂmltee!mtstdmsaldtﬁ andi Rftssibstituted grobps aruseldciedc! i zed
R13 and R14 ar e, arre or different and independently sel ected
from | 0'3”%‘9 8149@"3 1"90 hydroxy, hydroxyal kyl, al koxy, al koxyal kyl,

aryl al kyI fl uoroaﬁé(w, angycl oal kyl, cycl oal kyl al kyl , heteroaryl,

het er oar yI al kyl %( O OR15, -C(O NR15R16, -SONR45R16, -C(OR 5,

- SO2R15, -NHC(O)NRh:)SF&@thd hal ogen, and wherein R15 and 20 R15 are the sane

or different and ar ntly selected fromthe group consisting of H,
al kyl, aryl, aryl apﬁﬁ(&gﬁfﬁ%al 'kyl and heteroaryl; WO 02/083624 20 040 T? 5

PCT/ QSOZI 12681 Evea [@O%Rﬁm@rabl y, Ais select ed from the group consi sting
of: R7 R8 R7 R8 R9" R/ " XRBa Y
e)-—NOz,

f) -CFs,
g)-OR™,
h) _NR'™R™
15 i) —=O(C=0)R™,
j) ~O(C=0)NR™R", and
k) halogen; and
B is selected from the group consisting of:



wherein, W R7 RB' ~-RO R Rsn r.- SR~RsnO6R7R8ananGéJ5E§ @
fiuoroal kyl, alkyl or cycloalkyl; R8 is H alkyl, -CF2CH3 or 4 H 5H
F, d, Br, aIkyI or -CF3. 0 4 OCT 2005 WD 02/083624 PCT/ US02/ 12681 21

Still eV B®B¥2preferably, A is selected from the.group PEHESRRH of Re RS
R7 R$ RO -it <W PIlj Rg RRO R7T R8B XxRsa and wherein, R7 is H, -CF3,
-CF2CH3, nethyl, ethyl, isopropyl, cycl¢propyl or t-butyl; 5R8is H RO is
H F, d, Br, alkyl or -CF3,-and B is: or wherein: 10 R2 is H, OH,
-NHC(O)R13 or -NHSO2R13; R3 is -SOZNR13R154 -N02, cyano C(O) NR13R14 o

- S02R13; or - (0O OR13; R4 is H -NO2, ano, -CH3 or - RS is H -
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wherein R? to R® and R'" to R™ are as defined above.



R13 and R 14 are the sane or different and are independently nethyl, ﬁ@hy@
or isopropyl; or R13 and R14 when taken together with the nitrogergl‘t y 5re
attached j e groups -NR13R14, -C(O NRL13R14, _SO2NR

Wooge) NRY?F)%@“?EO\Rls R14, 20 - NRL3C(O) NRL3R94, — SEX NR13R|}§%?\T’L{§&§NR$3 R14
preferably forman unsubstituted or substituted 3 to 7 nenbered, saturated
heterocyclic ring optionally containing!8ne additional heteroatom selected
fromO, S or NRl$wherein R18 is selected fromH, alkyl, aryl, heteroaryl,

- C(0) R19, - SORSHS preferatily,O) NRIOR20, wherein R19 and R2 are 04 OCT 2005 WO
02/ 083624 PCT/ U?OZ/ 12681 22 the sanme or different and each is independently
sel ected from B RPH Raargithasame, ef diftesent and ke adependertiinselecipgreamoh, t he

?;gz;‘eazéelﬁﬂs @M@Lciaz@ﬁesﬁéﬁ@gﬂ;ﬁﬁ%émgﬂ@??%wﬁ@%éﬁ@%ﬁﬁ@@%@wﬁﬁ%@g?m| |
R e Saiian BRg i o g S e M A

-C(J R réyclepeyl.sind NHC(O) NR 5R16 and hal ogen, and wherein R5 and R15 are '
the sane or different and are independently selected fromthe group

consisting of Hs: (VA" _oC | . 10 Yet
even still m)rg bsf{g‘lt%éar%%loy h'ffegépsﬁe%ﬁ{éeh 3#@@'?%?%‘?@% f%(?h?ﬁ%gfdnddj f R7 R8
Re R8 sgohdistinicof RS8haleganBalksl, ¥yeclbalkyi, WlEk edyano? COOMY, BRIRRIO,-Q09 R
B is selected from the group consisting of
R® R®
R* R® R R®
R® N
R? . NN,
H

$12 R12 $12

I
R3 N R10 R3 N\ N,N
\ W \

and
RS S R11
\ /)
R? '

10
wherein
R? is H, OH, -NHC(O)R™ or -NHSO,R";
R%is -SO,NR™R", -NO,, cyano, -C(0) NR®R™, -80,R™; or -C(O)OR™,
R*is H, -NO,, cyano, -CHj, halogen, or -CF3;
15 RS is M, -CF3, -NO», halogen or cyano;
R%is H, alkyl or -CF3;



R2 is H OH -NHC(OR13 or -NHSC2R 3; R3 is -S02NR13R14, -C(O) NR13R14,
-S02R 3, -N2 or cyano; R4 is-H, -N02, -€F3, -CH3 orcyano, R5 isgké-l,ﬂm 005
hal ogen, -NO2, cyano or -CF3; Ws. H -CF3 or alkyl, RT is H, -CF3,

- CF2CH3, wamt/hssk24 et hyl , isopropyl, cyclopropyl or t-butylRCIOUSIZDEBI2005 WO
02/ 083624 PCT/US02/12681 23 R8 is H RO is H F, d, Br, alkyl, cycloalkyl
or -CF3; R11 is H, halogen or alkyl; ? d R13 and R14 are independently

met hyl or ethyl. 5 Mst preferably, A S selected fromthe group consisting
of 9 4 OCT 2005 WO 02/083624 PCT/US02/12681 24 CF3 CF3 CF3 s Il 1>~ 11 cl
CF3 Br 04 OCRZcus Ruwaezitesssna opdiffarsuizand sglingepgndenty selectedfiomithe 4

OCT 20085up consisting of hydrogen, halogen, -CFs, -NRR™,
-NRBC(OINR®R™, -C(O)OR™, -8H, -SOgNR®R™ -S0,R™, -NHC(O)R™,
-NHSO:NR'R", -NHSO,R"3, -C(O)NR"™R", -C(O)NR™OR", -OC(O)R",
5 -COR®, -OR"™, and cyano;
R'™ and R™ are the same or different and are independently selected from
methyl, ethyl and isopropyl; or
R* and R™ when taken together with the nitrogen they are attached to in the
groups -NRR™, -C(O)NR™R™, -SO,NR"R™, -OC(O)NR"*R', -CONR™R™,

10 -NR®BC(OINR®R™ -SONR™R™, -NHSO,NR'™R* preferably form an unsubstituted or
substituted 3 to 7 membered, saturated heterocyclic ring optionally containing one
additiona) heteroatom selected from O, S or NR'*® wherein R'® is selected from H,
alkyl, aryl, heteroaryl, -C(O)R", -SO,R™ and -C(O)NRR?, wherein R” and R% are
the same or different and each is independently selected from alkyl, aryt and

15  heteroaryl, wherein the substituents on the substituted cyclized R'® and R* groups
are the same or different and independently selected from 1 to 3 of alkyl, aryl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, -C(O)OR'S, -C(O)NR™R,
SONR®R™, -G(O)R", -SO,R™S, -NHC(O)NR'R' and halogen, and wherein R*® and

20 R' are the same or different and are independently selected from the group
consisting of H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl;



WD 02/ 083624 PCTI US02/ 12681 wherein, R2 is -OH, R3 is -S02NR13R14 or
-CONR13R14 ; s R4 ids H, CI(;B or -CF3; Rﬁ :s H or cyano; R6 is H, D%T%GS
- CF3; i and R13 and R14 are nethyl. 10 26 Repres }
enbodi rreRJrftésdzé?Jé%i S invention are described bel ow. The- eﬁrrg?)@llglr]rién g§I-~have
been nunbered for purposes of reference thereto. Enbodinment No. 1 is
directed to the nethods of treatment ded@ribed above wusing fornula 1,

except the conpounds used are those of formula IA: 15 and their

phar maceut i catven meee prefbrablg al issélecid fremdhegronp waheistimgssfl t) and
solvates thereof, wherein: 20 Ais selected fromthe group consisting of:
(1) RT R RTR$ ,.0 ®R8 25 0 4 RER®2005 WD 02/ 083624 PCT/ US02/ 12681 R7 RS

27 R7R8R7R8R7%z l\ R?FggL I\N
/2N (A
R® R®
R’ R? R’ R®
. N i | SN ~R®
|
RBAéN‘O ' R"'/\) - R R
0 Y9
Rg » Rg r
7 =B
7 S R’ R® %
ROR® ] p? R (8\ a&)&r-o
F) £ 1
v,llL = 'ILLL AL Re &‘N
4 : , RS
n=0-6 n=0-6
R’ R® RY
SN and =
[ ==
8" wWORE
O 'E“-- 8
R® R
wherein,
5 R is H, fiuoroalkyl, alkyl or cycloalkyl;

R®is H, alkyl, -CF2CHa or -CFg;
R%is H, F, Cl, Br, alkyl or -CF3.



10 R R8 WO 02/083624 0 4 OCT 2005 PCT/US02/12681 28 5 R7 R8 R7 R8 R7 R8
/7-0! /~5 N 10 (2) R7 R8 and R7 R8 04-CCT 2003 WO 02/083624 04 Qg7 2805
PCT/ US02/ 12681 R7 RB R7T R8B R7 R8 9 Z, NH5 10 NR7 R8 29 R7 R8 ~~ R8 r-0"R7
R8 R7 R8WQ12/083624 N _

21

R’ R® R R z,,,RT R::o
5~3 ~
» R e
'g/ - ' Rg : R
R
R® 9
'LLLL)<R83 . 1111 Ra , and 1'_‘1 Ra

wherein,
R’ is H, -CF3, -CF2CHjs, methyl, ethy}, isopropyl, cyclopropy! or t-butyl;
5 R%is H;
R%is H, F, Cl, Br, alkyl or -CF3, and

B is:
RS
R RS R? S R
- . or \ /
R? R2
R2
wherein:

10 R?is H, OH, -NHC(O)R™ or -NHSO,R'*;

R¥is -SONR"R™, -NO,, cyano, -C(O) NRPR™ | -S0.R"; or -C(O)OR™;

R*is H, -NO;, cyano, -CH;z or -CF3;

R% is H, -CF3, -NO,, halogen or cyano; and

R®is H, alkyl or -CF3;

15 R' is H, halogen or alkyl; and

R™ and R are the same or different and are independently methyl, ethyl or

isopropyl; or '
R™ and R when taken together with the nitrogen they are attached to in the

groups -NR¥R™, -C(O)NRR™, -SO,NR®R™, -OC(ONR™R™, -CONR"R",

20 -NRBC(O)NR™R™, -SONR"R™, -NHSO,NR"®R"™ preferably form an unsubstituted or
substituted 3 to 7 membered, saturated heterocyclic ring optionally containing one
additional heteroatom selected from O, S or NR"®wherein R is selected from H,
alkyl, aryl, heteroaryl, -C(O)R"®, -SO2R" and -C(O)NR"R?, wherein R and R? are



N= ' and 04 OCT 2005 WD 02/ 483624 PCT/ US02/ 12681 30 5 R7 R$ 10 wherein the
above rings of said A groups are substituted with | to 6 substitu@ntgTeagh

i ndepen t | lected fromthe group consisting of: RO groups: (3) Ye. R
and Ra 8‘3(%&}?3%65 WO 02/ 083624 PCT/ US02/ 12681 31 wher ei Hc?jﬁ'@h%f;“%bth of
the above rings of said A groups are substituted with 1 to 6 substituents

each independently selected fromthe gmpgup consisting of: RO groups; (4) R7
R8 R7 R8 5 wherein the above phenyl rings of said A groups are substituted

oot 11 e iSRG L RPRAEHAL SRRk ISP AUSALOL o, o

i s sel ehétetodnyhwhereirpthelsubstinserts iondhefsuBStifited cyciized R™ and R™ groups
are the same or different and independently selected from 1 to 3 of atkyl, aryl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl,

5 cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, -C(O)OR'®, -C(OINR™R',

-SONR™R™, -C(O)R", -SO:R", -NHC(OINR'™R" and halogen, and wherein R* and
R'™ are the same or different and are independently selected from the group
consisting of H, alkyl, aryl, arylalkyl, cycloalkyl and hetercaryl;

10 Yet even still more preferred,
A is selected from the group consisting of
7
R’ R R R B o
e
N ES Y
l &;\’ 9
[ g R
RS R
R® 9
1"1)< R '8 + and w VR
and B is;
RS
R4 R R3 S R
o N
RS R2
15 R?
wherein:

R?is H, OH, -NHC(O)R™ or -NHSO,R";
R? is -SO.NRPRY, -C(O)NRPR™, -80,R™, -NO, or cyano;
20 R*is H, -NO,, -CF3 -CH; orcyano,
RS is H, halogen, -NO,, cyano or -CF3;
R®is H, -CF3 or alkyl,
R’ is H, -CF3, -CF,CHs, methyl, ethyl, isopropyl, cyclopropyi or t-butyl;



R5 HRL1 Rio Rio PCT/US02/ 12681 and 5 nisQo06; pisl to5; Xis a, NH orS;
Zislto3; R2 is selected fromthe group consisting of hydrogen, OH -C(O QH,
-SH, -S02NRI 3R 4, -NHC(OR13, - NHSC2NR 3R 4, -NHSC2R13 , -NRL3R1404 0CT 2005
-C(0)NR13R14, 9 4 OCT 2005 WD 02/ 083624 PCT/ US02/ 12681 33 -C( O NHORf 3,

_ (O NRWEN2/0836% 071 04, -OC(O R 3, an unsubstituted het er%?%$ 22683 ¢ di ¢
functional group, and a substituted heterocyclic acidic functional group;
wherein there are | to 6 substituents 2g said substituted heterocyclic
acidic functional group each substituent being independently selected from
the group congsgtipg of . RO 5 groups; each R3 and R4 is independently

sel ected fromthe dgroup consisting of: hydrogen, cyano, hal ogen, alkyl,
a&m;w, - OH, R?ﬁ@qH,;WSBr,dHCﬁ,cyd[ﬁjéWﬁkﬁ,-g(Fa)p(C))d?ls, -C(O)NERl?, |

-C(O NR1L3R" 4, _- t)NR'3814, -SO(t)R13, -C(O NR13OR14, wunsubstituted or
substi t ut ed aﬁjl‘sfs Kin G@S?Fﬂh’@@&f(ﬁ(o@%§ubstitut ed heteroaryl, 10 R1I3 R31 1

t 1P-R31 R14 Npid j é}@g &h& yn there are 1 to 6
substituents §n sagfjga:%tgémqélﬁe 2#’9|"§%1Pg’up ahg"each substitutent is
i ndependently sel ected fromthe group consisting of. RO groups; and
Most preferably,
A is selected from the group consisting of



15 wherein there are | to 6 substituents on said substituted hete é/le
group and each substitutent i s independently sel ected fromthe g 3‘{5 005
consi st i @foss groups; each R5 and Rs are the same or fﬁ}géﬁﬁ}&mand are

i ndependent |y se ected from the group consisting of hydrogen; ™ ogen,

al kyl, al koxy, -CF3, -OCF3, -NO2, -C(OR13, -C(O OR13, -C(O NR'3R14,
-SO(t)NR13R14, -C(O) NR130OR14, cyano, &4 unsubstituted or substituted aryl,
and unsubstituted or substituted heteroaryl group; wherein there are 1 to 6
substituents on gg.d substituted ary roup and each su itutent is

i ndependent | y_seFected fromthe gr oukp:Fgonsi sting of. ?;ohps and wherein
there are | t €ituents on supstituted het Ry! _@group and each
substitutent i |n|ep dently sel ested]jfr t he group nsiBting of: Rs
groups; 25 each R7 Ra is independent|y selected fromth
consisting of. H, unsubstituted or substhtuted al kyl, unsubsf\ituted or
substituted aryl, uns ituted or substityted heteroaryl, unSubstituted or
substituted arylal kyl, unsubstituted or substituted heteroaryl al kyl, '
unsubstituted or substituted cycloal kyl, unsubstituted or substituted

cycl oal kyl al kyl , -CO2R13, - CONR13R14, al kynyl, al kenyl, and cycl oal kenyl ; 30
and wherein there are one or nore (e.g,,1 to 6) substityents on said
substituted Rr \@702/ 083624 34 04 2005 PCT/ US02/ 12681 and R$ groups,
wherei n each sutfsti tutent is independently sel ect ed QLL Mt he group
consisting o ogen, b) %Fl d) 3,\ e) -NR13R14,
f) -NG2, 9) ) --S020R13,71i) Ikyl)3 wherei ch alkyl is

i ndependent | y sel ¢ , J) -Si(aryl)3 erein each al kyl i ndependent |y
sel ected, k) -(RL3)2R14Si, wherein each R13.is independent| ¢lsel ected, 1)
-Q02R13 15 n) -C(O NRL3R14, n) --SC2NR13R14,

|/ L

Br ' o ;
CFs
lli- 0
W,



0) -SO02R13, p) -OC(O R13, q) -OC(O NR13R14, 20 r) -NR1I3C(OR14 , and s)
-NR13C02R14; (fluoroal kyl :is one non-limting exanple of an al kyl uqrmg@-}hat
is subsituted with halogen); R6a is selected fromthe group consisting of.
hydr ogerWoa2R88624 cycl oal kyl and 25 cycl oal kyl al kyl ;. 30_ ®&IAISW12681

i ndependently selected fromthe group consisting of a) -R13 b) hal ogen, c¢)
-CF3, d) -COR13, e) --OR13, f) -NRl%gla g) -NO2, 04 COCT 2005 WO

02/ 083624 PCT/ US02/ 12681 355 h) -CN, ) -SO02R13, } -SO02NR13R14, k)
-NR13COR14, |} ---CONR13R14 , n) --NR13C02R14, n) -CO2R13, 0) NH 10 p)
al kyl substituted with-6ne or rmreVe.g., one) -QHA'groups (e.g., -(CH2)gOH,
wherein q is 1-6, usually 1 to 2, akd preferably A1), q) al kyl substituted
with one or nore (e.¥g. , % -- oup ok 2) gNR13R14, wherein
gis 1-6, usually 1 to 2§_and preféra 1), an

t

- g
H s H S
YO Yo . Yo
- Yy cr.
-~ 0 . O S
K w w i W,
CFs CF3 CF3
O O
- YO Y0
N ~ 2
H g : 0
5 18]
’ HIL, l/ ‘lt'z l/ ‘/
,%:-/ %
O <
O
W % >
and
and B is
RS



15 r) -N(R13) SO2R14 (e.g., R13 is Hand R14 is alkyl, such as met hﬁ/ each
Rl and R11l is |ndependently sel'ected fromthe gr oup conS| sting of ‘nﬁﬁf aten,

al kyl (e such as nethyl), hal ogen,

“NRL3C( o?@é‘fﬁ'g‘&s “OH, -C(OORL3, -SH, -SO{t)NR13R14 -s%ﬁ’éls" O)R13

- NHSO2NR13R14, - NHSQZRI 3, -C(O NR13R14, -C(O NR130R14, -OC(OR 13 and cyano;

R12 is selected fromthe group consisti 2§ of. hydrogen, -C(O OR13,

unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

unsubst i {ybRsn, or substituted aryl al kyl, unsubstituted or substituted

cycl oal kyl, unsubstituted or substltuted al kyl , unsubstituted or

substituted cycl oal kyl al kyl , and unsubstituted or substituted

het er oaryl al kyb . wherein there are 1 to 6 substituents on the 25

substituted % @ulf'gs and each substituent is independently selected from -

the group coR§|1§13@Q\]Rﬂ3R1R%rg@glpm‘rSRelaph R13 and R14 is independently

sel ected fromthe group consisting of: H, unsubstituted or substituted

al kyls, unsubsR? tISJHedCHrg osubB4;i t uted aryl, unsubstituted or substituted

het er oaryl , gtg E’ ituted or substituted arylal kyl, unsubstituted or 30

substituted hBt & FWYANYy | unsubstituted or substituted cycl oal kyl,

unsubstit ut edgng FEU@{S.EI& UCFQ cycl oal kyl al kyl, unsubstituted or substituted

het erocyclic, unsubstitut ed or 04 OCT 2005 WD 02/ 083624 PCT/ US02/ 12681 i nn

nnr 9-. iw. Ri'idH;ased. .1-" n4l.~ 36 substituted fluoroal kyl, and

unsubstl t ut ed LIS i tute et erocycl oal kyl al kyl (wherein

het er ocyoal kﬁ Hagﬁs ahe i B{f&ycl ic); wherein there are 1 to 6 substituents
gid substituted R13 and R14 groups and each substituent is

independently selected from the group consisting of: alkyl, -CF3, -OH,

al koxy, aryl, Reppesaritgtive émbodihémytis,of dyislivabmrijon are dqsnrﬁnadld;elakaThe

t] gz (Ca); t(:) ﬁ%gﬁf‘gﬁ%géﬁ%}%fgg kg%ﬁ'érlﬂgélz%?%ﬂﬂ%%’%‘%& F@:grq%é Blg'; thal ogen, and

- NHC( O) NRLISR Emiidimedt Ridd 1 W&ﬂlréétéﬂﬂottg(g%@ﬂfod@' 6fhrééi!ﬁeﬁt HéQ&ﬁfed AByvér e

attached to in the groups -NRI13
- OC( O NRusiRg4ormaaNRescapRt the Oonmuma@mmhaﬁe%@mmam _ NHSO2NR 3R14
form an unsubstituted or substituted saturated heterocyclic ring
(préfserably a 3 to 7 menbered heterocyclic ring), said ring optionally
cont ai ni ng one additional heteroatom sel@cted fromthe group consisting of:
0, S and NR 8; wherein there are 1\1\ substituents on the substituted
cyclized R13 and R14 groups (i.e., theje is | 3 substituents on the ring

N A

H H

and their pharmaceutically acceptable salts (e.g., sodium or calcium salt) and solvates

thereof, wherein:

20 A is selected from the group consisting of:
(1)
R’ R® R’ R® R’ RS
R’ R® R’ R® R R®

25



15 formed when the R13 and R 14 groups are taken together with the nitrogen
to which they are bound) :and each substituent is independently selected
fromthe group consisting of: alkyl, aryl, hydroxy, hydroxyalkyl aﬂ&oﬂW&

al koxyalW§P248634 al kyl , fluoroal kyl, cycl oal kyl, cycl oaIRQZIf@sORyEQSI

het eroaryl, heteroarylal kyl, am no, -C(O OR1l5, -C(O NR15R15, -SO NR15R16,
-C(O R15, -S02R15 provided that R15 isapot H, 20 - NHC( Q) NR75R16,

- NHC( O OR15, hal ogen, and a heterocylcg | kenyl group (i.e., a heterocyclic
group that has at |east ope, and pref ra Iy one, do bl e bond in aring,

e.g., NH 25 each R15 and B is inde Bently s®’eBted fro tﬁ% group
consisting of: H, aIkyI yL, aryha = §yc yL. nd h l; RL7 is
selected fromthe grou stlng ) ycIoaIkyI,
and - SO2het eroaryl ; 18 Ig=%el ected f the gro onS|st| H

al kyl, aryl, heteroar yI -C(OR®9, -S02R19 and -C(O NR19R20; 2005 0 4 OCT
2005 WO 02/ 083624 PCT/U802/12681 37 each R1 and R2 is independently sel ected
fromthe group consisting of: alkyl, aryl and heteroaryl; R3 is selected
fromthe group consisting7q@, al kyl, cycloqlkyl -CN, -NO2, or -SO2R15
provided that R15 is not'\4,"5 each RBl is R -pendently selected fromthe
group consisting of. u or syb ed al kyl, ugisgbstituted or

substituted aryl, unsub®tituf ‘ subst i} S eroaryl 2apd unsubstituted
or substituted cycl oal kyl; there are | 0 subsh% n said
ted from

substituted R31 groups and eac stituent is Nhdependent $
the group consisting of: RO gr 40 each R4 i endent | ¥
fromthe group consisting of: H, alﬁ and cycloalkyl; and t is

I n Enbodi mrent No. 1, at |east one (e.g., | to 3, dhd usual Iy one) conppund
of fornula |A are used. 15 Enbodinment No. 2 is directed to the use of at

| east one (e.g., | to 3, and

R? RB &

“Ch M S,

5 1
X
X X
R® : RS , R®
R7 R® R7 R®
)P @ @
Ra
10
R’ R® R’ R®

BTQ s



usual 'y 1) conpound of formula I A for the manufacture of a medicanment for
t he t;eatnent of Lgeddiseases'descriged aboge in the neéhods of ﬁz%gqqﬁﬂt
usi ng Enbodi ment No. 3 is directed to conmpoun "
mhereinqgayéﬁg%84selected fromthe group consisting of: (ﬁﬁﬁéﬁﬁﬁﬁ%?tin R3 is
selected fromthe group consisting of: -C(ONRL3R14, RIl N' p..R31 R14.,NH
11 0 fMand CR14 31 R13 OR13 0 4 OCT 20#5 WO 02/ 083624 PCT/ US02/ 12681 38
and all other substituents are as defined for formula | or 1A (2) 5 ~1z
wherein all substituent 3 Il or 1A, (3) R" R

wherein all substituentd deff ned fo layl or 1A, (4) R2 10
wherein all substituent$ 2 defingdl%; lall or 1A, (5) RL R2
wherein all substituents ar€ deflihed afjf or 1A, 15 (6) R12
wherein all substituents ar glef{ ned for f | or 1A, and 04 OCT 2005
e.g.,
R’ R® R’ RS
SOy € e
AR P
5 ! ¥
R’ R® R’ R® R’ RS
RS T N
R’ R
Pl ) Z
ILL Q ) g Z and §
N_ . Rg RS
10
(2)



(7) S WD 02/083624 PCT/ US02/ 12681 39 wherein all substituents are as defined
for formula | or I A Enbodinent No. 4 is directed to conpounds of [)‘.fp[][,mmglA
wherein Bis: R2 R5 wherein R3 is selected fromthe group consisting of:

- C( O NRYGRAAO8R&ZH R13 -OR13 N P-R31 Ri4~ NIl H | and ot PCYAUSIYIRBO N R and
all other substituents are as defined in formuia | or I'A" 10" Enbodi meént No.
5is directed to conpounds of formnul ané wherein Bis: Y15 R5 R3 is

-C(O NR73R14, and all other substitue are as defined in formula | or 1A
Enbodi nent No. 6 is directed to conpounds of forrmula | A wherein Bis R5 R2

R3 is -C(CONRL3R14, R13 ghk®R14 are earh R°he sane or & fRerEnt al kyl group,

and all other substituen A. Enbodi nment
No. 7 is directed to c 2/ 083624 0 4
OCT 2005 PCT/US02/1268% 40 3 and R14 are
each the sanme or different a Qt her sub%¥ituents are as
defined in formula | or 1A Enbodinent No. 8 is directed to conpounds of
formula | A wherein Bis R5 5 10

R’ R® R’ R® R’ R®

RS

RGP RNe]

] R g8 ﬁiz L
)p %FN BQ’_ \
R VA € _)
. N N==
10
R’ R® R’ R® R7 RS
)K’"‘“O )k 7N
WL e



15 R3 is selected fromthe group consisting of: R31 R13 |__R31 R%ﬁ E LZUQ
and Fr@b T R 30011 N and all other substituents are as defined in % P q I

ﬁgﬁg No. 9 is directed to conpounds of fornu ein Bis
R5 r RQ 90gﬁg‘%elected fromthe group consisti-hAg of +- g?Eéfh¥@$§k34 R14
and R2 is -OH, and all other substituents are as defined in formula | or IA

Enbodi nent No. 10 is directed to conpowpgls of fornula | A wherein Bis: 04
OCT 2005 WD 02/ 083624 PCT/ US02/ 12681 41 R2, R13, and R14 are as defined for

conmpoun f in
Comhouheflin' 1 kg indls e PAkyBips S Sips R Wl emRsRt paet
wher ei nirfiépendBitly Seld2tgdsfrofHheRirduprebnBistingraf: RS gmkaﬁpmed for corrpounds of
formula | or A and all other substituents are as defined in fornula | or

| A, Enbodi nent hb(3h2 is directed to conmpounds of fornmula | A wherein Bis:
R13 1 N

R’ R®
s
R’ R® R’ R?
R? R® R’ RS

%*@ a)ﬁj@

10

e.g.,



14" R2 is as defined for compounds of formula 1 or IA R13 and R14 @l {he
sane or 10 different al kyl group, and all other substituents areas defined
for conmpounds of formula 1 or M Enbodi ment No. 13 is directed to conpounds
of formweaotssderein Bis: o RR Rz is -OH, R13 and R14 aca/mdee/1363me or
different alkyl group, and all other substituents 35 areas defined Tor
conpounds of fornmula | or | A Enbodi No. 14 is directed to conpounds of
formula | A wherein Bis is as descri in Enbodinent No. 8, R4 is H R5 s
H R6 is H and all other substituents  areas defined for conpounds of

f or nul avhergin one orhpiuehtbstabqye rirgsiaf sfid Acgeypsare supstitvtrd withflolofil a | A

wher ei LS, j ' [ : . i S i.s H Rfi
‘e r nsttenfs Bon ERisEERBRAC S ORI b8 seRsisifio ok’ oBUPST il o

or 1A Enbodi msnE4 . 16 is directed to conpounds of formula IA wherein-Bis
as described in odinments Nos. 6, 7, 10 and_11, except that R13 and R14
are each nethyl, and alR’ ¢her substituent sRArR? as defined in fornula | or
| A, WO 02/ 083624 42 0 4 QXT 20Q5 PCT/US02/ 12881 Enbodi nent No. 17 is
directed to conpounds O q | A wherei r‘?—,_ [ ected fromthe group
consisting of: RL 1 and 5 : n all substituen e as defined for
formula | or IA Enbodi ment No¢g” X8 of @fdis i nvent™h s directed to
conmpounds of formula I A vvheren.[@ iss: R11 10 R2 hs
are as defined for formula | or | AREnbodi nent No. 19
conpounds of formula I A wherein Bis: RI1 R®

ein all substituents
IR directed to

5  wherein the above phenyl rings of said A groups are substituted with 1 fo 3

substituents each independently selected from the group consisting of: R® groups; and

(5)
r
RT R® R" r8 R’ R®
N ?-;1 Q N
%Q’ PN e gl)kﬁ
=N N-N =N
Rg 3 1 Rg N
7 8
iV R RS R
1,_()<rs N R R°
9 111' S a
0

10 1 '



R2 Rl11 is H and all other substituents are as defined in formula | or IA
15 Enbodi ment No. 20 s directed to conpounds of formula | A wher €] (BT i85
Rl R2 R2.is -OH and all other substituents are as defined in fornmula | or
A 0 4 WRPV8H98! WO 02/ 083624 PCT/ US02/ 12681 43 -Enbodi meht 1/RE12268] s
directed to conpounds of forrmula IA wherein Bis: RL1 5 R2 R3is

-C(O NR13R14, and all other substituengs are as defined in formula |l or M
Enbodi ment No. 22 is directed to .conpounds of fornmula | A wherein Bis: R11

R2 R3is - ' Ape all other substituents are as
defined in %Qn%%}ggt%ﬁ]fﬁqrﬁﬁll\ggéon%gﬁﬁéﬁmﬁp 23 is directed to conpounds of
formula 1A wherein B igg: R11 R2 10 R is -OH R3 is (O NRL3R14, and all
other substituentg arg as defined,in formyga | or | A Enbodi ment No. 24 of
this invention i &dizettedito coipe eR&in Bis: RI1 R2-
15 R is -OH, and R ot her
substituents are_gs
directed to corrp&mds
CT 2905 PCT/ US02/ 1268

RS
R
R
\ NH
R1D
12
=2 R“ R
~ i l
3 = 3
R R3 R :
R? RZ R?
R?
R10 R12
R12\ 10 /

. o~ I / ng
R , R3 )
R w2 OH

4
R /N 0 N R4 R“fIRG
~ | ]
R? RN RN ;
OH : OH ) OH ‘
Rq
S S
R ~ i/
\ ,N and Rg -

nisOto6;, pis1tes; XisO,NH,orS; Zist1to3;
R?is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,
5 -SONR™R™, -NHC(O)R™, -NHSO,NR"R™, -NHSO,R" , -NR¥R", .C(O)NR”R™,



R2is -OH R3is -C(ON R13R1A, R11 is H, and all other substituents are as
defined in formula | or I'A Enbodinment No. 26 is directed to conplbdgf$ 2t
formula |A wherein Bis: RI1 R2 5 R2is -01-1, R3is -S(O1NRI3R14 (e.g., t
is 2), AYOPHRIS24and al |l other substituents are as defi n®ETIUPO2/BIAL| a | or

| A, Enbodi ment No. 27 is directed to conpounds of forrmula | A wherein B is:
RI1 R R2is -OH, R3is -C(ONRL3R14, 3811 is H and R13 and R14 are

i ndependently selected 10 fromthe group consisting of: al kyl, unsubstituted

het er oar, ﬁmb whs o t ( hd t as

def i ned d¢1 ornmu R F %ﬁFIgAdif'n'eég@r@pIgl’, Ogg)gf lh}%ub}ﬁﬂﬁhh i.}é?al k?/’?ﬁc'e

met hyl ) acidic mnetmrhm agrdum sidba tsubstiteted héerosyglic ay:tdm;ﬁ.mdmﬁ&ibgnbummthéﬁem 28
is directed to conpounds of fornula IaévvherelnBls R11 15 EZis-OH,
R3is - ﬁﬁﬁﬂéprgsqtést@entﬁ onssaig substitufed hetespeyolie sicidie fwziloaa OIQWP sane

For mil S*%’C@%B'#%""Eﬁﬁ%%“@%”degﬂg i s e P
whekei ngfbugs; O+ OCT 2005 WO 02/ 083624 PCT/US02/ 12681 45 R4 R2 and al

substltuents are as def+ne.d in fornula | or |A Enbodinment No. 30 is
directed to eash&iand Bt isrisdaperdentivsrieeted from dha grovr 6ensislRE PR any one of

t he Enb ) ' d 5 f d
degcrl pﬁg‘g@%hggg%nq %Ia io%é a#@p?ﬁiﬁgﬁ bﬂ‘ 'QF\GRF@%FﬁeSC{S 8{5 F:?’ 3; % OEEJ& :r Ir 2.
Enbodi SICINHR eci® R - A-GCBNRPOR

desgr: gg@’r% oﬂncé) of tﬁéﬂEr?b“ﬁllﬁen?s%g‘l tgrzg @gnd Ais: R7 RBSraS-O

wher ei nuﬂﬁ@bﬁtﬁlﬁéﬁ‘ crns:w@st!tslt%g%swn&qhséwte@ %ﬁHEﬁﬁ'tyﬁhhﬁ?@%@fbrl bed in the

defll nition of A
31 R R
l!'—R“ Rm/N H
R14

I
© Rao/

wherein there are 1 to 6 substituents on said substituted aryi group and each
substitutent is independently selected from the group consisting of: R® groups; and

15 wherein there are 1 to 6 substituents on said substituted heteroaryl group and each
substitutent is independently selected from the group consisting of: R® groups;

each R® and R® are the same or different and are independently selected from
the group consisting of hydrogen, halogen, alkyl, alkoxy, -CF3, -OCF3,
-NO,, -C(O)R®, -C(0)OR™, -C(O)NR™R™, -SOuzNR ™R, -C(OINR'OR™, cyano,

20  unsubstituted or substituted aryl, and unsubstituted or substituted heteroaryl group;
wherein there are 1 to 6 substitfuents on said substituted aryl group and each
substitutent is independently selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted heteroaryl group and each
substitutent is independently selected from the group consisting of: R® groups;

25 each R’ and R® is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, -COR™, -CONR™R™, alkynyl, alkenyl, and cycloalkenyl;

30 and wherein there are one or more (e.g., 1 to 6) substituents on said substituted R’



10 for formula I or IA and all other substitutents are as defined for
formula | AL Enbodi ment No. 32 is directed to conpounds of for §ulRTIRwher ei n
Bis d } {n any one of the Enbodi ment Nos. 3 to 29 s R7 R8
wher ei ne?%rem'ftaﬁ%% ring is substituted and all other su-bst-{gﬁgsg-@?g%ewas
defined for 15 formula | or I A Enbodinment No. 33 is directed to conpounds
of formula IA wherein Bis as describedin any one of the Enbodi ment Nos. 3
to 29,and Ais R7 R8 wherein the furan ring is substituted with at | east one
(e. 9., BrdRBgroups]wheréh exckydubsBfiitemtds indepkraldntiyt dedsctedfrim thegtcumr e as
defined for, formula | or I A Enbodinent No. 34 is directed to conpounds of
formul a “OBSIHBESn B is as described in any one of the Embodinment Nos. 3 to
29, A is WD 021083824 18qéh © CT 2005 PCTI US02112681 wherein the furan
ring is substituted wt ohe al kyl group and all other substituents are as"
defined for formultyg | oxCFA Enbodinment No. 35 is directed to conpounds of
fornmula TA wherein B is as_,» described in any one of the Enbodi ment Nos. 3
to 29, and Ais REIRS wePB'nm the furan ring is substituted with one C, to
Ca al kyl group (e.d., r‘r_%ﬁ]d or isopropyl), and all other substituents are
as defined for formula I or 'l AL Enbodiment No. 36 is directed to conpounds
of formula I A wherggi n BNR¥&3* 10 described in any one of the Enbodi nent
Nos. 3 to 29, and is RT_R8 as defined in any one of the Enbodi nent Nos. 31
to 35, except t hat) R7 arMOR8 are the sane or different and each is selected
fromthe group cg@i sti of: H and al kyl. Enbodi ment No. 37 is directed to
conpounds of for a |AWierein Bis as 15 described in any one of the
Enbegli ment Nos. 3 K)o 29,.8@50RBis R7 RB !. t as defined in any one of the

Enbodi nent Nos. 31 to 35, except that R7 is H_and R8 is alkyl (e.g., ethyl
or t-butyl). Enbod} ment—Sialkds, whemin&ackalky iahdensndsntlyise! di nent Nos.

3 1o 37 ), —Si{aryl)s, wherein each alky! is independently selected,
k)  —(R™),R"Si, wherein each R is independently selected,
)  —CO.R",
15 m) —C(ONR™R™,
n)  -SONR®R",
0) —S0O,RY,

p) —OC(OR®,
q) —-OC(ONRVR™,
20 ., 1 -NR™C(O)R", and
s)  -NR™CO.R'
(fluoroalkyl is one non-fimiting example of an alkyl group that is subsituted with
halogen);
R®™ is sefected from the group consisting of: hydrogen, alkyl, cycloalky! and
25 cycloatkyialkyl;

each R? is independently selected from the group consisting of:

a) R,
b) halogen,
c) -CF3,

30 d) -COR",
e) ~OR",
f) _NR™®R™

g) 'NOZs



20 wherein the conpound of forrmula 1A is a pharnmaceutically accept{aigd e salt.
Enbodi ment No. 39 is directed to any one of the Embodi nent NoB4 Bl 137
wherein the conpound of forrmula A is a sodiumsalt. Enbodinent No. 40 is

di r ect edVP#28$3p2bne of the Enbodi nent Nos. 3 to 37 wher G 12@hpound of
formula IAis a calciumsalt. WO 02/083624 47 04 OCT 2005 PCT/ US02/ 12681
Enbodi nent No. 41 is directed to a phargﬁceutical | y acceptable salt of any
one of the representative conpounds of this invention. Enbodinment No. 42 is
directed to a sodiiym salt,,of any one of the .representative conpounds of
this invention. 5'Enbodiflent No. 43 is directed to a calciumsalt of any one
of the representgjive._goprélnds of this invention. Enbodiment No. 44 is
directed to a pharmhaceuti cal conposition conprising at |east one (e.g., 1
to 3, usually 1) dpnpouB®bIR'PBIula A as described in any one of the
Enbodi ment Nos. 3 ,to 43,143 jgnation wth a pharmaceutically acceptable
carrier. Enbodi mer%(t No.™ Irected to a nethod of treating any one of
the giseases desqyibed.gBRRESRENPrising admnistering to a patient in need
of such treatnent an effective anount (e.g., a therapeutically effective
anount) of a conpoohd eiNRBO@YRI*, | A as described in any one of the

Enbodi nent Nos. 3 to 43,.,Jhgsidi seases referred to 15 in this enbodi nent are
those described i Mt he &&Fods of treatment usi ng conpounds of fornula 1.
Enbodi ment No. 46 dys directed to the use of a conpound of formula I A as
described in any one of the Enbodi nent Nos. 3 to 43 for the manufacture of a
medi canent for the treatngetN any one of the diseases described above. The 20
di seases referred in th': ngmNHi ment are those described in the nethods of
treatment using conpou formula I. O4 OCT 2005 WD 02/083624 48

PCT/ US02/ 12681 Representative conpounds of the invention include but are not
Iinwed too. Ot ,O0I _ O ,0O

P) alkyl substituted with one or more (e.g., one) —-OH groups (e.g.,
~(CH2)qOH, wherein q is 1-6, usually 1 to 2, and preferably 1),
q)  alkyl substituted with one or more (e.g., one) -NR"™R" group
{e.g., -(CH2),NR"™R™, wherein q is 1-6, usually 1 to 2, and preferably 1), and
15 N -NR™SO:R™ (e.g., R®is H and R" is alkyl, such as methyl);
each R'" and R"" is independently selected from the group consisting of
hydrogen, alky! (e.g., C1 to Cg, such as methyl), halogen, -CF3, -OCF3, -NR™R™,
-NR®C(ONR"R", -OH, -C(O)OR", -SH, -SOxNR¥R™, -SO,R", -NHC(O)R™,
-NHSO,NR™¥R™, -NHSO,R", -C(OINRR'", -C(O)NR"OR", -OC(O)R™ and cyano;
» R is selected from the group consisting of: hydrogen, -C(O)OR™,
unsubstituted or substituted aryl, unsubstituted or substituted heteroary!, unsubstituted
or substituted arylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted alkyl, unsubstituted or substituted cycloalkylalkyl, and unsubstituted or
substituted heteroarylalkyl group; wherein there are 1 to 6 substituents on the
25 substituted R groups and each substituent is independently selected from the group
consisting of: R® groups;
each R'® and R"is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
30 substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, unsubstituted or substituted heterocyclic, unsubstituted or



O OHHI NNI NO 4 CCT 2005 WO 02/083624 49 N N N NNHOE@?{]
PCTI 1 JSO2/ 12681 CI WD 02/ 083624 50 | 11, 04 OCT 2005 PCT/USOZ&. éﬂ%o OH

H H NH2 @ d3dshtald 04 OCT 2005 WO 02/ 083624 51 H2N I H N EH}UH(?BE%}?G81 WO
02/ 083624 FRRET R M o bty g Gurl' el el

36

substituted fluoroalkyl, and unsubstituted or substituted heterocycloalkylalky! (wherein
“heterocyloalkyl” means heterocyclic), wherein there are 1 fo 6 substituents on said
substituted R*> and R* groups and each substituent is independently selected from
the group consisting of: alkyl, -CF3, -OH, alkoxy, aryl, arylalkyl, fluroalkyl, cycloalkyl,

s cycloalkylalkyl, heteroaryl, heteroaryialkyl, -N(R*®), -C(O)OR™®, -C{O)NR'R",
-S(O)NRR®, -C(O)R, -SO,R" provided that R is not H, halogen, and
-NHC(OINRY¥R'S; or

R™ and R™ taken together with the nitrogen they are attached to in the groups
-NRR™, -C(OINR®R™, -S0,NR"R™, -OC(O)NR™R™, -CONR™R",

10 -NRPC(OINR™®R™, -SONR™R™, -NHSO.NR"R™ form an unsubstituted or
substituted saturated heterocyclic ring (preferably a 3 to 7 membered heterocyclic
ring), said ring optionally containing one additional heteroatom selected from the
group consisting of: O, S and NR'?; wherein there are 1 to 3 substituents on the
substituted cyclized R and R™ groups (i.e., there is 1 to 3 substituents on the ring

15 formed when the R"™ and R™ groups are taken together with the nitrogen to which
they are bound) and each substituent is independently selected from the group
consisting of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl,
fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylatkyl, amino,

-C(O)OR'", -C(O)NR™R, -SONRR'®, -C(O)RY, -SO,R"® provided that R is not H,

20 -NHC(Q)NR™R', -NHC(O)OR", halogen, and a heterocylcoalkenyl group (i.e., a
heterocyclic group that has at least one, and preferably one, double bond in a ring,
e.g.,

O\f

N
25
each R™ and R'® is independently selected from the group consisting of: H,
alkyl, ary!, arylalkyl, cycloalkyl and heteroaryl;
R is selected from the group consisting of: -SO.alkyl, -SOzaryl,
-SO,cycloatkyl, and -SOsheteroaryl;
30 R is selected from the group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R"®,

-80,R" and -C(ONR"™R?;



52 1 Nr Oi 94 OCT 2005 PCT/US02/12681 0 4 OCT 2005 WO 02/ 083624 | N |
N 53 | N | N | , N | N PCTI US02112651 WD 02/ 083624 54 0 q]-|4l-ﬂE|T| 2@054 oCT
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each R' and R® is independently selected from the group consisting of: alkyl,
aryl and heteroaryl;

R* is selected from the group consisting of. alkyl, cycloalkyl, -CN, -NO,, or
-SO,R™ provided that R™ is not H;

5 each R* is independently selected from the group consisting of: unsubstituted
or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or substituted
heteroaryl and unsubstituted or substituted cycloatkyl; wherein there are 1to 6
substituents on said substituted R*' groups and each substituent is independently
selected from the group consisting of: R® groups;

0 each R* is independently selected from the group consisting of: H, alkyl and
cycloalkyt; and

tis0,10r2.
in Embodiment No. 1, at least one {e.g., 1 to 3, and usually one) compound of
formula IA are used.

15 Embodiment No. 2 is directed to the use of at least one (e.g., 1 to 3, and
usually 1) compound of formula IA for the manufacture of a medicament for the
treatment of the diseases described above in the methods of treatment using formula
I

Embodiment No. 3 is directed to compounds of formula IA wherein B is

20  selected from the group consisting of:

(1)

25 wherein R? is selected from the group consisting of: -C(O)NR™R™,

_OR™

R‘IS

%231 r[’ N

% i | and SN

0O N R
R0

L



l 1 NI NO40CT 2005 PCTfLISO2112681 WD 02/083624 56 NH2 N O OHH H O

4 OCT 2005 PCT/US21126811 0 4 O CT 2005 WD 02/ 083624 57 N N g4 oCN 1009

= NZ- - -\ - PCTI US02/ 12681 WO 02/ 083624 58 5 | N1 _N|
chlus027v?4‘l<2w%i?z“’r 2005 0 4 GCT 2005 W0 02/ 083624 - FCTUSobrage
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and all other substituents are as defined for formula | or IA;

(2}

R12

\N"‘{
o,
RS
R2
wherein all substituents are as defined for formula | or IA;

5 (3)

R11
ST\
R3 =
R2

wherein all substituents are as defined for formula | or IA;

(4)
R12
!
NN
 /
R3
R2

10 wherein all substituents are as defined for formula | or IA;

(5)
R‘IO
R12
..,
R3
R2

wherein all substituents are as defined for formula | or IA;

R12
10 /
R N
 ,
R
R2

wherein all substituents are as defined for formula | or IA; and

15 (6)



59 51 N PCT/US02/12681 WO 02/ 083624 60 Preferred conmpounds of the

invention include: I NO'OHHHI NO 4 OCT 2005 PCT/US02/(LR6BL W54 OCT
7605 WD 02/ 083624 61 PCT/ US02/ 12681 O N WD 02/083624 | N 62 HZNIT NI N
N PCT/ USO@ @683 04 OCT 2005 WD 02/ 083624 63 _PCT/US02/12681 =
39
(7)
Ry
S
/
Ry =
Ry

wherein all substituents are as defined for formula | or IA.

Embodiment No. 4 is directed to compounds of formula IA wherein B is:

wherein R is selected from the group consisting of: -C(O)NR"R",

R13 13
R I N ~OR
FI;..._.R31 R14/ N i

| and C\R1 4
N

i
0 R30~

and all other substituents are as defined in formula | or IA.

10 Embodiment No. § is directed to compounds of formula IA wherein B is:
¥ R5
R% R®
RS
RZ

R?is -C(O)NR™R™, and all other substituents are as defined in formula | or IA.
Embodiment No. 6 is directed to compounds of formula IA wherein B is

15 R%is -C(O)NRMR™, R™ and R are each the same or different alkyl group, and all
other substituents are as defined in formula f or IA .

Embodiment No. 7 is directed to compounds of formula IA wherein B is



N“-N r i OHHHI NIl 1~ HHHI N PCTIUS02/12681 04 OCT 2005 WO
02/083624 1 NNO OHHHS5 HO64 0 OH H H PCTIUS02/ 12681 04 OQJ4 2¢03M0O
6 2

02/ 083624, cPp/m3Pe T/ USO2/ 12681 WO 02/ 083624 66 A nore pref of
conpounds dﬁ%cﬂlléucfg-sr: CN NCN CN O 4 OCT 2005 -PCtH/USO2/ -1—262-&‘&?}&%&-»@005

40

R? is ~OH, R? is -C(O)NR"®R™, R'® and R" are each the same or different alkyl group,
and all other substituents are as defined informula | or IA,
Embodiment No. 8 is directed to compounds of formula IA wherein B is

R? is selected from the group consisting of:

R 13
'?,31 ,iq N ~OR
P_R31 R14/ i1
g‘ll | and C

O R”/N

¥

and all other substituents are as defined in formula | or TA.
Embodiment No. 9 is directed to compounds of formula TA wherein B is

R4

R

(5]
e s
s

10
R is selected from the group consisting of:

13 i3
*1231 E N _OR
p—p3 R4~ 1}
g‘ll | and SN
0 Rsn/N R

R?is —OH, and all other substituents are as defined in formula | or 1A,
Embodiment No. 10 is directed to compounds of formula IA wherein B is:

15 O R



WO 02/ 083624 67 5 10 PCT/US02/12681 04 OCT 2005 5 WO 02/ 083624 68 A nost
preferred group of conpounds includes: PCT/US02/12681 0 4 OCT ZQ0OBC M5

02/ 083624 69 5 10 PCT/ US02/ 12681 Certai n conpounds of the invention may

exi st i VR PEITht stereoisoneric forms (e.g., enanti omgr&l/US02/12681

di astereoi soners and atropi soners). The invention contenplates WO 02/ 083624
70 0 4 OCT 2005 PCT/US02/12681 all sugR stereoisoners both in pure form and
in adm xture, including racem c mxtures. |soners can be prepared using

convent Lengtz nmet s. Certaln poun Ll L .be acidic,in pature. e.g. those
comountie i 800 Foarees detpaaiBRBagpapfs s Ens APs 11 Saf Al sifian s
conpoungghdstiiehierdre A eRGE Yoins @bkl braacept abl e salts. Exanpl es of such
salts may I nclude sodium potassium calcium alumnum gold and silver

salts. A so Eovhadipient dlo. 4d és dinected tbaomppundshofdivsmbtecBuwhesginyB it cept abl e
am nes such as ammoni a, al kyl am nes, hydroxyal kyl am nes, N-nethyl gl ucam ne
and the like. Certain basic conporfds
salts, e.g., 10 acid addition salts. anphbe, the pyrido-nitrogen atons
may formsalts with strong acigy” W eonp@unds havi ng basic substituents
such as am no groups al so for sal w th eaker acids. Exanpl es of
suitable acids for salt formation af® hydrochl ortc, sulfuric, phosphoric,

aceti ¢, R2iid I, 3R EHE YR dofirkd fof ¥bhfpoulRls! - folHiRt gr 1AS A6 N Sther

substituents are as defined in formula | or IA.

Embodiment No. 12 is directed to compounds of formuta IA wherein B is:

R? is as defined for compounds of formula 1 or IA, R'™ and R" are the same or
10 different alkyl group, and all other substituents areas defined for compounds of
formula i or 1IA.

Embodiment No. 13 is directed to compounds of formula 1A wherein B is:

R? is —OH, R"™ and R" are the same or different alkyl group, and all other substituents
15 areas defined for compounds of formula | or IA.

Embodiment No. 14 is directed to compounds of formula LA wherein B is is as
described in Embodiment No. 8, R*is H, R%is H, R%is H, and all other substituents
areas defined for compounds of formula | or IA.

Embodiment No. 15 is directed to compounds of formula IA wherein B is is as

20 described in Embodiment No. 9, R* is H, R®is H, R% is H, and all other substituents
areas defined for compounds of formula | or IA.

Embodiment No. 16 is directed to compounds of formula IA wherein B is
as described in Embodiments Nos. 6, 7, 10 and 11, except that R™ and R are each
methyl, and all other substituents are as defined in formula | or IA.



ascorbic, maleic, nmethanesul fonic and other mneral and carboxylic acids
well known is to those skilled in the art.. The salts are prepared b
contacting the free base form with a sufficient amount of the d&éig@cﬂﬂ%ci d
to produe® ;2/08s28 i n the conventional manner. The free bapgeaf9i sy be
regenerated by treating the salt with a suitable " dil'ute aqueous "base

sol ution such as dilute agqueous NaOH, potassium carbonate, ammonia and

sodi um bi carbonate. The free base forn#2differ fromtheir respective 20 salt
forms sonewhat in certain physical properties, such as solubility in polar
sol vents, Hanbbtimewt Noahd ibdsectsd|tb compouridsepiiosmuknlA wiicesin Bis t hei r
respective free base forns f.or purposes of the invention. Al such acid and
base sa??'%c’tggg"qrﬂ?]%?lﬂ%uq BORYS anaceuti cally acceptable salts within the
scope of the invention and all acid and hase salts are cgnsidered 25 _
equi valent to the |g‘i*rzee forms of the corpespondi ng conmpourids for purposes of
the invention. Conpdy ofefornmul ad—8r | A can exi sj~N sol vated and

sol vated forms, inclydi drated fjor mp—%Hn generall| t ol vated forns,

w th pharnmaceuti cal l, uch as , hanol and the

i ke, are equival el to e 30 unddl vat forms fof the 4Ir poses of this
invention. In a preferred enhodi nent, a'conpound of fornila (1) or LA is
conbined with one of the follow ng antineoplastic agents: gentitabine,
paclitaxel (Taxol(r)), 5- Fluorourcil (5-FU), cyclophospham de (Cytoxan(r)),
tenozol om de, or Vincristine. 0 4 OCT 2005 WO 02/083624 PCT/ US02/12681 71

I n anot her preferred enbodi ment _id he present ;4 nvenfion provides a nethod of
treating cancer, conpri sipng\ [ [ ment ISy or sequentially, and
effective anount of a conpotn d a mcrotubule
affecting agent e.g., pacl] . EQrs pre maceut i cal
conpositions fromthe corrBoundsngescri ed by Lnvention, inert,

phaf maceutical |y acceptable carRiers can be eitherRsolid or liquid. Solid
form preparations include powlers, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets nmay be conprised of from
about whemimbbsubStiupatscar asdefined forgoadutnktor Bui t abl e solid carriers are

known in the_art,,.in e 0. nesi um car.bopat e, . magnesi um stearate, _tal c,
sugar or | ack@bediment Nps18 gl dhisdpention s directichic Somppuads o FmUA 1A as
sol i d dgpags Bas® suitable for oral administration. Exanples of

phar maceuti cally acceptable carriers and nethods of manufacture for various
conpositions may be found in A Gennaro R&U.), Remi ngton's

TN\

RS
10 R?

wherein 'all substituents are as defined for formula [ or TA.
Embodiment No. 19 is directed to compounds of formula 1A wherein B is:

R11
3TN
oty
R3
R2
R'is H, and all other substituents are as defined in formula ! or IA.
15 Embodiment No. 20 is directed to compounds of formula IA wherein B is:
R11
$TN
—
R3
R?
R? is —OH, and all other substituents are as defined in formula | or IA.



Phar maceuti cal Sciences, 18th Edition, (1990), Mck Publishing Co., Easton,
is Pennsylvania. Liquid form preparations include sol utions, suspensions and
emul sions. As an exanpl e ‘may be nentioned water or méter-propylgﬂg gtﬁﬁ?l
solutions for parenteral injection or addition of sweeteners an B ffrers
for oral™"e8HP¥ns, suspensions and enulsions. Liquid f SSH PRkt ons may
al so include solutions for intranasal 20 adm ni stration. Aerosol
preparations suitable for inhalation mag include solutions and solids in
powder form which may be in conbination with a pharmaceutically acceptabl e
carrier, su : L REr b4 6 - AfH , el uded are
solid form pfgg"&gﬁ é@?%@‘a\,\%? gﬁﬂgég@ﬁtﬂ e‘%’g'Z%" 1_?18% b%ﬁ%{)rﬁnggr e\gﬁ‘b?@g Brsjr%brt |y
before use, to liquid form preparations ktr either oral or parenteral
adm ni stration. Such liquid fornms includgé sqlutions, suspensions and
enul si ons. The conpounds of .the invensi al so be deliverable
transdernmally. The transdernmal conpog] an take the form of creans,
| oti ons, aerosols and/or 04 OCT 20 02k083624 PCT/ US02/ 12681 72
enmul sions and can be included in a transgermal patch of the matrix or
reservoir type as ar.e conventional in the art for this purpose. Preferably
I's

t he conB3imeC{@)NBRRI sangt alﬂom:csw,stitue@taeaﬁeﬁaqdeﬁh%d ﬁhﬁ:;mhor Hal
. ity . I . .
uba v ded i FIPRielENG. 29388 Fer R hscnsafRie At PRl ROBRERL 2t i ¢ s

of the active conponent, e.g., an effectigre anount to achieve the desired
purpose. The quantity of active conpound/in a unit dose of preparation my
be varied or adjusted from about O0.0% about 1000 ng, preferably from
about 0.01 ng to to about .750 ng, norg_p ably fromabout 0.01 ng to
about 500 ngy, and nost pref eranyREa 0.01 ng to about 250 ny,
according to the particular applicationy2The actual dosage enpl oyed may be
varied dependi ng upon the requirenents §f the patient and the severity of
the conBfis e8(ORNRI’RY datgeck is ) andial athensubstituents Breas defindd émiprmug il men
for a pargjcular situation is within the skill of the art. For convenience,
the totQl osage may be divided and admi nistered in portions during the day

as requi red. ERSARRHPNOADY i€ BRELRRCH JImBslidY stibAhLRMAHhkRan BRPOUNdS  of

the i nvention

R11
37N
o,
R3
RZ
10 RZ*is -OH, R® is —C(O)NR'™R", and all other substituents are as defined in formula |
or IA.
Embodiment No. 24 of this invention is directed to compounds of formula IA
wherein B is:
R11
37N
—n i
R3
R2

15  R?is—OH, and R%is -S(O)}NR"R™ (e.g., tis 2), and all other substituents are as
defined in formula | or IA.
Embodiment No. 25 is directed to compounds of formula IA wherein B is:
R11
TN
=~

RS
R2



and/ or the pharmaceutically acceptable salts thereof will be regul ated
according to the 20 judgnent of the attending clinician considdri pgl gith
factors @%(ﬁgg,@gondi tion and size of the patient as wel ﬁci‘ﬁmﬁﬁi’z%ﬁf ty of
the synptons being treated. A typical recomended daily dosage reginen for
oral adm nistration can range from about 0.04 ng/day to about 4000 ng/day,
intwo to four divided doses. Another abect of the invention is a method
treating cancer, conprising 25 admnistering to a patient in need thereof,
concur r eRf s y-GH, REpueDIO MR YRS RY ieHapadtlicsthey sabsitobhicarnasidefiodéd (m) a
corrpoun% of formula (1) or TA and (b) an atineoplastic agent, mcrotubule
af f ect i A§MAYBAIAA- ant i - angi ogenesi s agent. O asses of conpounds that can

be used as t 1 4| j I ' j e:

Ayt at i ng aganpOaREiNG RS dirdb8to 6aRbOIRGP GEPRugiA WhgelifBiE
derivatives, hornmones and steroids (inclygding synthetic anal ogs), and
synthetics. Exanples of conpounds withi hese cl asses are given bel ow

Al kyl ati ng agents (including nitrogens argls, ethylenimne derivatives,

al kyl sul fonates, nitrosoureas and tria ): Uracil nustard,

Chl or net hi ne, WD 02/ 083624 73 04 / US02/ 12681 Cycl ophospham de
(Cytoxan(r)), |fosfam de, Mel phal an, Chl ggzar nbucil, Pi pobroman,

Tri et hyl epe- nel an ne, Trietmyhgnethiqphozggoranine, Busul fan, Carnusti ne,
Lomust i iR isSi@pROBoeBQNMRCR Héeignd is 2hR Tdathaanghal ethexaubstituerds aress

(1 ncl udi f ql.i ci,d.antagoni sts, pyrimdine anal ogs, purine s analogs and
adenosiﬁggﬁﬁaﬁ?ﬁﬂﬁaﬂgﬁﬁF I'tors): Methotrexate, 5-Fluorouracil, Floxuridine,
Cytar abi ne, GEiVBHGRARIAMNG. 2Tis direERPRIGIIMPEundS of fsrddlila FARRRGRIRBSS:
Pentostati ne, and Gentitabine. Natural products and their derivatives
(including vinca al kal oi ds, antitunor am'?biotics, enzymes, |ynphokines and
epi podophyl | ot oxi ns): Vi nbl astine, Vincrfstige, in Vindesine, Bleonycin,
Dact i nonyci n, Daunor ubi ci n, Doxor ubi ciSh, \pi$ ubi ci n, |darubicin, paclitaxel
(paclitaxel is commercially avail able axQi (r) and is described in nore

detail below in the subsection entif? criot ubufe Affecting Agents"),
Mt hranyci n, Deoxyco-fornycin, Mtonycin-R, L-Asparaginase, Interferons

(e o R ing: I%-GARE SR, A2 e FE AR C Ry 5% BeapapRetny bletlss

Tesi@st & the BrQEGNIStn JJ]‘:Jﬁﬂéwrﬁ.ﬁfsﬁbgﬂﬁtec%e’f??léhﬁ!@nﬂ%bsﬂf&%‘Pl{éﬁéri%ary!,

F
Test ol act one, ?/(egest rol acet ate, "Tanoxi f en, Met hyl prredni sol one, M Y]
and all other substituents are as defined in formula | or IA. In general, one of R or

ed

R' is alkyt (e.g., methyl). An example of a substituted heteroaryl group is
Embodiment No. 28 is directed to compounds of formuia IA wherein B is:
R11
N
—

R3
15 R®

R?js —-OH, R%is ~S(O)NR"R" (e.g., t is 2), R is H, and R'® and R™ are the same or
alkyl group (e.g., methyl), and ali other substituents are as defined in formula | or IA.
Embodiment No. 29 is directed to compounds of formula IA wherein B is:



t estost erone, Prednisolone, Triarncinolone, Chlorotrianisene,

Hydr oxypr ogest erone, Am nogl ut et hi m de, Estramnusti ne,

Medr oxypr ogest eroneacet ate, Leuprolide, 20 Flutam de, Torem feng FO] #fex.
Synt heti cs gi ncl udi ng i norgani ¢ conpl exes such as plati num coordi nati on
conpl exe¥P-0288%p4 ati n, Carbopl atin, Hydroxyurea, Ansacri neCTP§@B382¢8azi ne,

M totane, M toxantrone, Levam sole, and Hexanet hyl nel am ne. Methods for the
safe and effective adm nistration of nogg of these 25 chenot herapeutic
agents are known to those skilled in the art. In addition, their

adm nistration is described in the stqﬂdard literature. For exanple, the
adm nistration of many of the chenoth&rapeutic agents is described in the
"Physi ci ans' Desk Reference" (PDR), e/g- 2 2002 edition (Medical Econonics
Conmpany, Montvale, NJ 07645-1742, ,_tlhesdi scl osure of which is

i ncorporated herein by reference 30"t heyét o~ As used herein, a rnicrotubule
affecting agent is a conpound that integfer with cellular mtosis, i.e.,
having an anti-mtotic effect, by affect¥ng m crotubule WO 02/ 083624 74 04
OCT 200530 cPEIT 6458 &8 &k TR n 36N @R 1RFTAON. Such agents can be, for

instance, mcrotubule stabilizing agents or agents that disrupt mcrotubule
formati on. MEmbodinent No.f3isi ditgcied o sompetings ofi formuladdcnberem Risasel |
known to,those . of skill . e art a i ngl.u but ,are n li,mted. 1o

A1 | ocol clfsgrRediany specdsie Ethaiimait e @ 8 st s ds eroes BAERrS nsc
757)s C%r@mrﬁémse&ergtmag iap8ge E6r A-in fftula 330 R)s ad UergtiBEd foriBrrhiiaGa376128) ,
mayt ansi ne (NSC 153858), rhizoxin (NSC 332598), paclitaxel (Taxol (r), NSC
125973), TaxdEmbodimenitNe.c31 isaditpcted éo compounds ©f formulaNBovbeeBeR )iy as

t hi ocol chi cine (NSC 3617 rityl cystei C 83265), vinblastine

sul fate %@%ﬁgéﬁi‘w q‘?ﬁﬁ%ﬁf’éﬁhé‘%‘mﬁ S(ﬁge%@mf& I¥pot hi | one A,

epot hi l one, and 10 di scodem ol ide (seg7Segrvice, (1996) Science, 274:2009)
estranusti ne, nocodazole, MAP4, and t | i ke. Exanpl es of such agents are
al so described in the scientific and literature, see, e.g., Bulinski
(1997) J. Cell Sci. 110:3055-3064; Pahda&(1997) Proc. Natl. Acad. Sci. USA
94: 10560- 10564; Muhl radt (1997) Cancer Res” 57:3344- 3346; N col aou (1997)
Nat ur e 3FRerfth/RirarV ARGYS teNdr suBjsttuedGed Hes&iSadintine Yekni

(1966) o Mereti/fra ARG 1 CnodSSlIctr suBsfluod s Destitid inlfhe UERIUSAUIA,
conpdundier iarmiulphor 1Azl all pihersubstiutents Bre s ddfinadufoe forpala #he not | mited
to paclitaxel zand {pacli N8x8 jGird &Y to R3mpRRtl LIS imita A wherein B is

described in any one of the Embodiment Nos. 310 29, and A is

R’ R®

oo
: &
wherein the furan ring is substituted and all other substituents are as defined for
15 formula | or IA.
Embodiment No. 33 is directed to compounds of formula IA wherein B is as
described in any one of the Embodiment Nos. 3 to 29,and A is
R’ R®

2 2NE0
S :
=
wherein the furan ring is substituted with at least one (e.g.. 1 to 3, or 1 to 2) alkyl
2¢  group and all other substituents are as defined for formula | or IA,

Embodiment No. 34 is directed to compounds of formula IA wherein B is as
described in any one of the Embodiment Nos, 310 29, Ais



conpounds) and anal ogues. Paclitaxel and its derivatives are avail able
commercially. |In addition, nethods of making paclitaxel and paclitaxel
derivatives and anal ogues are 20 wel | known to those of skill in G&h8Chelfh
(see, e.@oo2MdsszzsPatent Nos: 5,569, 729; 515651478;51530103§Tﬁmﬁﬁﬁm9?4;
5,508, 447, 5, 489, 589; 5, 488, 116; 5, 484, 809; 5, 478, 854; 5, 478, 7/36; 5, 475, 120;
5,468, 769; 5, 461, 169; 5, 440, 057, 5, 422, 364; 5,411, 984; 5, 405,972; and

5,296, 506). Mre specifically, the ternf®paclitaxel" as used herein refers
to the drug 25 commercially available as Taxol (NSC nunber 125973). Taxol o

i nhibits eukaryotic cell replicationgiyr&nhanci ng pol ynerization of tubulin
noi eties into stabilized m crotubul ndl.es that are unable to reorganize
into the proper structures for mtoSs. he many avail abl e

chenot herapeuti c drugs, paclitaxel has gewegated interest because of its
efficacy in clinical trials against drug-refractory tunors, 30 including
ovar i an whéraim thefuras|ringds tsuttittitédautki oree Ik§Pgrouprard alh wther substitidnts are
Horwitz (1992) Trends Pharnmacol. Sci. 13: 134-146, Rowi nsky (1990) J. Natl.
Canc. |asdefined fardammulegdr [Ag4 OCT 2005 WD 021083624 PCT/ US02/ 12681 75

Addi tional m fegtd I ny
such assays kﬁ@ﬁ#ﬂﬁﬁbﬁhﬁgagﬁﬁé@?33@B§b§%ﬁ$@ﬂ9§%§§€@§@@§5§§&ﬂ?%ﬁﬂﬁ%giﬁggs t he
t ubuki n-gedarivedi ini iy @ed ofihe)Embograent dzel 3 anabogad iniscombi nation with a
cellular assay to neasure the potential of these conpounds to block cells
in ntosis (see Lopes 5 (1997) Cancer RhBfother. Pharmacol . 41:37-47).
Cenerally, activity of a test conpourd 'sﬁdq5ernined by contacting a cel
with that conpound and determ ning et r not the cell cycle is

di srupted, in particular, through the inRg#tion of a mtotic event. Such
inhibition may be nediated by disruption of the mtotic apparatus, e.g.,

di sr upt i Whetsin the firanginoniaissbstiited with.oreeCh 40 Co alkyhgioep (edar.deethy o7

compact | PR, AROGr el RingRions Bee B R IOAAIRIAL Y enpodi ment -
conpounds wi t BritRaRmBNENGUBBi$ BirgeladnBrdompoaitis efforvula/ TR WhessindS Regs | N
vitro. In a preferred enbodi nent, the conpounds are screened agai nst

cul t0r ecdggerbegdn any ers plhe Embpdimaet Mos 23 i@g9rasdAige) for 15 inhibition

of proliferation and/or for altered celd ukar norphol ogy, in particular for

m cr ot ubul e conpaction. In vivo scree of positive-testing conpounds can

then be perfornmed using nude mce b e WR21 tunor cells. Detailed
e

protocols for this screening nethod re&gri bed by Porter (1995) Lab.
Anim Sci., 45(2):145-150.

as defined in any one of the Embodiment Nos.31 to 35, except that R” and R® are the
same or different and each is selected from the group consisting of: H and alkyl.
kEmbodiment No. 37 is directed to compounds of formula IA wherein B is as
15 described in any one of the Embodiment Nos. 310 29, and Ais

R’ R®

P
=
as defined in any one of the Embodiment Nos. 31 to 35, except that R” is H, and R% is
alkyl (e.g., ethyt or t-butyl).
Embodiment No. 38 is directed to any one of the Embodiment Nos. 3 to 37
20  wherein the compound of formula IA is a pharmaceutically acceptabie salt.
Embodiment No, 39 is directed to any one of the Embodiment Nos. 3 to 37
wherein the compound of formula 1A is a sodium salt.
Embodiment No. 40 is directed to any one of the Embodiment Nos. 3 to 37
wherein the compound of formula IA is a calcium salt.



O her nmethods of screening conpounds for desired activity are well known to
20 those of-skill in the art. Typically such assays invol ve assays for
inhibition of mcrotubul e assenbly and/or disassenbly. Assays for

m crotubul e assenbly are described, for exanple, by Gaskin et all4 QO J.
Mol ec. d¥OP2/083ge# 737-758. U.S. Patent No. 5,569,720 al SRCTESAZ1E68 in vitro
and in vivo assays for conpounds with paclitaxel-like activity. 25 Methods
for the safe and effective adm nistratipgn of the above-nentioned

m crot ubul e affecting agents are known to those skilled in the art. In

addition, their dmni,stration | scribed in the standard |iterature. For
exanpl e, the%ﬂ?ﬁcﬁm&ﬁ‘?(@ 1S 'rq?;‘?fs%o? pbﬁ&"@ﬁ%‘r@fﬂ'é’r%%ﬁ?@eéégrﬂf éiniy.s

descri b%édfth@?eﬁ@%ﬁtéiwé%ﬁmﬁ&ﬁ'\ﬁs Stahrriavestiod.POR), e.g., 1996 edition
(Medi cal Econom cs Conpany, Montvale, NJ 30 07645-1742, USA); the disclosure

of which is ibobogiorentdNp.H& isi dirdgjed tf aseditun salafany orghof theount and
frequency_of afi i nistrati Oﬁ Offthth'e com%ﬁunds of fornmula (1) or 1A and the
chenot hé%ﬁ'ﬁéﬁp Ngd:@ﬁ@go e Fsaiai"g?ti' therapy will be regulated fl 4 OCT
2005 WO 02/ Ganbadiniént N&US s2fiftktdbics ealcimB ot ¥y bhd gy of the

attending clinician (physician) considering such factors as age, condition
and si zaepfesentativetdorpoundsiel thissisvertian.ity of the disease being treated. A

d i f .th d.of .f | , oral ..
s prst ot | mbedimiiniNg R R i hafmbgBludat gt Bametsing ety
nore 5 Rée@ét‘i‘fr\%l{by%.?@ 63, @@Qaﬂ@"l ?jédmpbﬂnﬁ WP fdrendIQUA APBESERR W dnydnelbyi ded

doses, to bl ock unor growt ntermttant therapy (e.g., one week out of
t hr ee wdbe Ershodiment Nast 3db 43 imwgoraleiortgn with & pbarmacesinallyaeseptable
chenot herapeutic agent and/or radiation therapy can be adm nistered
accordi r?&r %f'therapeuti c protocols well known in the art. It will be

apparent to tHiasediktertid.| 45lid dirddiéd &5 & midthbdidteraadifignars) baé oPthedistises

chenot her apeuti ¢ agent and/or radi ation therapy can be varied dependi ng on
t he di séleseribed agove sampdisingladminiglesing tefr patient inneedof shishdtaptimgpbani ¢

he. knowtcayes Bt (et i LR RIGAMT o eREE Aot i PR ERLFIBGELY |
dosage gramdsscribedtihEy dhie 8EReESbbAIMESTINSEB Br43amridis8asdLifgired e
observed 15 effects of the adm nistered ther a{‘)eutl c agents (i.e.

ant #heoph s iemnbagimenbare tnse: deseribedin themedbodsnof trgatment ysigcomponeds
observe%frfﬁﬁﬁﬂgsies of the disease to the adm nistered therapeutic agents.
In the nethods of this invention, a conpound of forrmula (I) or IAis

Embodiment No. 46 is directed to the use of a compound of formula IA as
described in any one of the Embodiment Nos. 3 to 43 for the manufacture of a
medicament for the treatment any one of the diseases described above. The
20  diseases referred in this embodiment are those described in the methods of treaiment

using compounds of formula I



adm ni stered concurrently or sequentially with a chenotherapeutic ?g’eﬁﬁ 2005
and/or 20 radiation. Thus, it is not necessary that, for exanple,
chem)th jagent and the conmpound of forrmula (I) o fe

radi ati on ang’%%{‘r%e conmpound of forrmula (lI) or [IA, should %8+®8%9{%f% ered

si mul taneously or essentially sinultaneously. The advantage of a

si mul taneous or essentially sinultaneou8 adm nistration is well within the
determ nation of the skilled clinician. 25 Also, in general, the conpound of

formula (I) Qierﬁréﬁ@ﬁ'l‘étl%‘Eo@%@%@%ﬁﬁ&fi{\)e?mtroﬁgﬁélhdé’%u%ge 'ﬁrérg gm"itgd%

adm ni stered i € sane rmaceuti ca ositron ecause of

di fferent physi cal characteristicsOhay@e to be adm nistered by
differentlro , the cor‘rﬂoun fola(l) or A my be
adm ni stere e and ni R-JoQd bhHeET 4el s t hereof, ‘
while the agent mayobe cagngini st q!red ravenously. The

determ nation of the m)de of Tadm ni stration and the advisability of
adm ni stration, where possible, in the sane pharnaceutical conposition, is

well withint nBw eddie of the skilled cli . Dhetniti al
adm ni stragti n He.made accor ing to st s%ot cols known in the
04 OCT 20 O2A08368 02/ 1268N “N ased upon the

adm ni stration can be nodifigd by the ski N ed clinician . The particular
choi ce of a conpound of fornula (1) or I'A and cherm- t her apeuti c agent

and/or radiation.w ld de d upon the di agnos Pyt hgCalyending 5
- of thec |t [ hp pgtient and the
. The co oy N6rm]‘| Sor IA and

physi ci ans &nd

appropri at.eN i

chenot her apeysi c ﬁgqipt ap'd ad| ation may lm—i afimi ni st er /concur rently

(e.g., siml taneousl y, esse simul taneously or within the sane

treat ment protocol) or sequenti aI I y, depending upog t” khe nature of the

proliferative diseage, @he condition of the p nt, tgh’e actual choice

of chenot her ¥ i C entz"and/ or _radi ati oM in conjunction

(i.e., wohLr i ~egthmpt™ protocol) g congpun formula (1)

or A . If thelco oun;#of la (1) or 1A and the chenotherapeutic agent

and/ or ratiiat Pg'n ot adm ni stered sinultaneously or essentially

si mul t aneously, then the?] 15 initial order of adm ni gratl n of the corrpound
d

of fornmula (1) d | W chenot her@p’\:t]tl C orz ~Fadi ati on,
not be inpdrta Thu t he ~corrpound of ormu he
adm ni ste NP ol 'gwed t he adm ni str ofy the ch erapeutic
agent and/ or oy admqt HoN; Hor t eno-t her apeuﬂ c %e t andfor
0. 0O [ o) o _
O OH [!| H O OH H H
0] 8]
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O HO H H

=

o O
S j;(
\L Y, OH
Ho' ©

O, -
[
ZO
L)
o
< ::
I
I=Z
=z



radi ati on may be adm nistered first, followed by the adm nistration ofeztu&e
conpound of 20 fornula"(1l) or FA . This afternate adm nistration

repeated during a single treatnent protocol. The determ nation of the or der
of adm WVOOP88¥0h, and the nunber of repetitions of admBGEYYRHIZEE of each
t herapeutic agent during a treatnent protocol, is well within the know edge
of the skilled physician after eval uatiggn of the disease being treated and
the condition of the patient. 25 For exanple, the chenotherapeutic agent
and/or radiation may be @dmdi stered first, especially if it is a cytotoxic
agent, and then the treat canti nued W|th the adm nistration of the
conpound ofQ f ormul a m fol | owed, where deterni ned advant ageous, by

t he adm Bi Mn cherof peuti c agent and/or radiation, and so
on until/tfhe bt ocBIl i onplete. 30 Thus, in accordance with
experien and a%*i the practicing physician can nodify each protocol
for the adm ni ion of a conponent (therapeutic agent- i.e., the conpound

of formula (1) or 1A, chenotherapeutic agent or
t r eat ment accordg Q) t he i ndividual patient's-g
proceeds. Of /083624 78 PCT/ -Q-,[i‘ Tee™ at t endi ng
cIinici 8r treat S G 3

radl ation) of the

atient as well as
sea@b-r el at ed tons, inhibition
of tunmor growth, actual shrinkage of the " tunor, or inhi ition of

netastasis. Size ofh theptunor can be s me sur@d b:)o ndard net hods such as

Wi he ger“ralN :
more  defNei 4 stgns I%uch as rel i ef di¥s

radi o- | ogijcal i E e.p., CAT or ve measurenents
can be usdd i ge= Oqr not s been retarded
or even revérs 'elle of\dfsease r such as pain, and

i rrproverrentol chvé-ll al | E‘ondl t1on can a@soob'e sed ‘f'o hel p j udge

ef fectiveness of treatnment. 10 BI OLOG CAL EXAMPLES The comnpounds of the
present invention are useful in the treatnment of CX& cHenokine nedi ated
condi tions and gh utildi?:y\lis mani f g2 dlthEL—‘I”abIth to

inhibit |L-g . ) elIl lowng in vitro
assays. 15 RgcCepyor N I ndi YS =N CXCRI NRPA ASsay FoE_| ea Il of a 96
wel | plate, @ ri@ctijon mipxt u



over expressi ng nmenbranes (Biosignal) and 200 g/ well WGA- SPA beads
(Anmersbam) in 100 | was prepared in CXCRl assay buffer (25 nM HEP(!E?FAEPIN@.S,
20 2 m\/l\gg(&&/ﬁ % mM MBC12, 125 nM NaCl, 0.1 % BSA) (Si gmal\*CT/ﬁS(%?I#ﬂ stocCk
of ligand, ?ﬁ 41]-|L-8 (NEN) was prepared in the CXCRI asSay bufter. 20X
stock solutions of test conpounds were prepared in DVBO (Sigma). A 6 X
stock solution of 1L-8 (R&D) was prep&®fed in CXCR2 assay buffer. The above
solutions were added to a 96-well assay plate (PerkinEl ner) as follows: 10
| test conpound orgDVBQy 40 | 25 CXCR1 assay buffér or |L-8 stock, 100 | of
reacti on ym xt@ar & of yligand stock (Fing 4 =_8.1 nM. The assay
pl at es e d :] f 5 di nutes on platk bn ihicubated for 8
hours béfon cim WEl | e Yeternined iMN N pxscount er

(Per ki nEl mgy) . O% IHhhi bi 4 on\Qf ~Tot al bi ndi 250 | L-8) was

determ ned for 1C50 val ues. vienti ol'had an 1 C80 of
<201liM The 30 nost preferred'conpounds had a Ki within the range of 3nMto

1120nM 04 OCT_2008, WO @2/ 483624 PCT/ US02/ 12681 79 X SPA Assay For each
[ 1 -
fer

wel | of 96 p : reaction m xture o
over expr g3si nmb S i osi gnal ) and

( Amer sh&m) Y n Y00 l?bl Wa§ prépared in CX 5 HEPES, pH
7.4, s 2 mMKWACIH 1 nMMEL2). A 0.4 nM ocloquﬁigand; [ 1251]-1L-8
(NEN), was prepared in the CKCR2 assay bufrer. 20X stock sol utions of test
conpounds were prepared in (Sigma). A6 X stock solution of GRO a

(R&D) was prepared in CX assay buffer. The above sol utions were added to
a 96-wel | assaysf¥ % ki nEl mer or Comi ng : | test
‘ 11§ CX

SPA beads

I
tock, 100 | of

conpound of 40 assay buffed or

reaction AT -7 f.gand stock & g and\= nM . Wen 40
X stock sol ui onS o testﬁco ounds i n DVBSDiwer plilﬁpare then the above
prot ocol was-uset eIchpt i'nstéad 5 | test cgnp d"or and 45 Al CXCR2

assay buffer were used. The assay plates were

hak@Q f90 5 minutes on a
pl ate shaker, then iggubaped for 2-8 hours béf
u

e cprHiel I} were determ ned
in 15 Mcroget aA I nth[ ( Per ki nEI/r oA nhilis=t i g of total binding
m nus non- pec bi ng (250 nM G o-a @r ) was determ ned
and | C50 -valyesYCalNul at ™ Conpounds of ©hi sOHNent i odl hadsan 1 C50 of
<5pM The nos® mpefﬁrredf-porrpounds had a K; within the rangejof 0.8nMto

40nM Cal ci um' Fl uorescence Assay (FLIPR) HEK 293 cells stably ansfected
wi th hCXCR2 and Gadq were plated at o 0
Q. O
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10,000 cells per well in a Poly-D-Lysine Black/Cl ear plate (Becton

Di ckinson) and incubated.48 hours at 5% C02, 37C. The cultures were then

incubated with 4 mM fluo-4, AM (Mol ecul ar Probes) in Dye Loadi ndB0&% & (1

% FBS, HBSS w. Ca & My, 20 mM HEPES (Cellgro), 2.5 nmM Probeni Cld (S| gna)

for 1 hoWP P42 Ul tures were 25 washed with wash buffer RGCHES2{2 & My,

20 mM HEPES, Probenicid (2.5 m) three tines, then 100 |/ well Wash buf fer

was added. During incubation, conpoundgqwere prepared as 4X stocks in 0.4%

DMSD (Sigma) and wash buffer and added to their respective wells in the

first addition pl at €. IL-8 or GRO-a (R&D Systens) concentrations were

prepared 4X j S uffer + 30 0.1 % BSA and added tid t -," _respective

wells in sef adlo pfate. Cultur@platea

t hen pl &&g - LRQi Nng  syst

fl uoresce ceg}ﬁ) ; conpo

PCT/ US02# tHen |'igantBri ef | y& 0 p 0 \

solution was added to respective wells and cha‘ﬂge in cal cium¥Tuorescence

- measur ed bly t @QJr/l mnute. After a 3 mpute_incubation within the
g

i nstrunen Lilgar was then added .z ange in ium
fl uoresce ed byt | PR i nsth ung for 1im %Idi.?@e ar ea
under each gti alyi on Aur s det ermmEed ghdNval u ed™~o determi ne %
Stimul ation by conpound (agofil st and % knhigit fjon ofy Total Cal ci um

NM1L-8 or GCRO-a) for 1C50 values of the test
assays for 293-CXCR2 A chem@j axi g assay is setup using
Fl uor bl ok i n§ | cogf~ for 293- CXCR2 Fel I -293 cells
over expr a$sine X The st andar gy pr.a uo d resent is as
fol l ows: 1. eris ang cdatgd with col Magdnl (20g/ m WNto hrs at 37C. 2.
The coIIag(Qn i's renmoved antFinserts are al Kow#d tbl air ery i ght. 3.

Cells are | abeled with 10uM cal cein AM (Ml ecul ar Probes) for 27hrs.
Labeling is 15 doaje i pcopplete nedia with 2% FB i I uti ons of conpound

response to Ilgand (0.
conpounds. Che

are made in d|{0 1% BSA) and 2 : ert which is
positi opgN.i t a 24 well p'ﬁ thlth we/l IL-8 at a
concentrati @' 25n i mal nedi a’ wasie resuspended

in nininal Qredpéf dhd pI'éce side the insqst oy eHconqentratl on of
50, 000 cells per insert.
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5. Plate is incubated for 2hrs and inserts are renoved and placed in a new
24 well. Fluorescence is detected at excitati on=485 nM and em ssi on=530 nM
Cytotoxicity Assays A cyt ot oxi C|ty assay for CXCR2 conpounds is c gg]:g:gg on
293- CXCRwoalMs3624 25 Concentrati ons of conpounds are teste?iC }51 Weity at
hi gh concentrations to determne if they may be used for further eval uation
in binding and cell based assays. The géot ocol is as follows: 1. 293- CXCR2
cells are plated overnight at a concent?étion of 5000 cells per well in

conpl ete nedi a. 3D 2. D|Iut|ons of- conpound are nade in mnimal nmedia w0.1%
BSA. Conpl et e s d| po d off and the dil utionLof ound are added.

| I i t

Plates ard i nfubl 4 CCT 2005 VQ 02/ §24 RO USORT 12681 81 24
and 48hr&M~LeThea f Mcad AR utes to

det erm ne cg ' rrethodi t e s asjaboye. Soft Agar
Assay 10,000 S L 5 ce =T e placed i aQtxture ot 1.£% agar and
conplete 5 nedia with varl ous dilutions of conpound. Final concentration of
agar is 0.6% Affer Q21 d;ays VI abI e cell col oni es e stained with a

sol ution of | MI NEE Plates are d to determne
col ony nu det erm ne by g tot al area vs.
conpound condientl at lyon oun s of forrr'u oN A Ty e produced by
processes knun Q8 Hhose Hskilled in the ar | nothd f ol 1w ng reacti on

schenmes and in the preparations and exanples below A gener aI pr ocedure for

t he preparation of c%npou sof formula | or 1Ais a% fo 15 WO
02/ 083624 8 Sc ep A RL3 0 4 ? /12681 ~
N4 H* r<OH
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ROHONHR OHHN' A+ Etff OBt EtO Schenme 2 RI3 N.A + RI4,NH X0 NHz OH
O OHNH2 R14 EtOCEt | 0 5 COEt -Schene t An am ne is condensed (Sngm[ﬁ)?[uw'th
a nitrosalicylic acid under standard coupling conditions and the resulting
ni t r oben2X¥Ni0YB8362 r educed (Step B) under WO 02/ 083624 040@TAA02/12681

PCT/ US02/ 12681 83 hydrogen at nosphere in the presence of a suitable

catal yst. The renmi ning partner requi r%for the synthesis of the final
target is prepared by condensing an aryl"amne wth the comrercially

avai |l abl e di et hyl squgr ate_to give the am noet hoxysquarate_  product.
Subsequent condgnhsat FQn gp thrs internedi ate waR t ":\ a'Qlobenzam' de 5
pr epar ed earli :m oviides tHe desired chenbki tag st [Schene 1).

Ta Qf SeHERp N st condensed

Schene 2 AN i nobenzami
tolgive an aﬁat erfhat e nonoet hoxy

with com*rer'alw ai |l alyl e dji et hyl squar at e
sati of this internmed at it'h an 'dm ne gives the

desired chenoki ne antagonist. Schene Y
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Re 15 R5 R4--f' 1\ R4 NO2 N2 H 15 0 4 OCT 2005 WD 02/083624 Schene 4 R4
RO 84 PCT/US02/ 12681 Schene 3 Benztriazol e conmpounds of Fornula (IP{@CTI5
are prepaw®d2fy¥sesii rring 5 nitrophenyl enediamines with sodiumnitrite in
acetic acid at 60C to afford the nitrobenzotriazole interheHVa2 f¥chene
3). Reduction of the nitro group in the presence of palladiumcatal yst and
hydr ogen at nosphere provides the am ne 5donpound. Subsequent condensation of
this internediate with the am nooethoxysquarate prepared earlier (Schene 1)
provides the desired chenokine 10 antagonist. Schene 4 Condensation of

ni trophenyl enedi am nes wi th anhydrides or activated acids at reflux (Schene

4) affords benzim d@yol e nternedi ates which afterQredficti on with hydrogen

gas and pal | ad c%t and condensat i on v \1 th m no oxysquarate 15

previ ous| \N.pregars ffor dsol henoki n% ant agoni st s.
\ o~ R| FN

WO 02/ 083624 85 5cHzalrre 5 l]ﬂzl D Rio 1
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C5 Schenre 6 R5 Ro RO ARG N2 0 4 OCT 2005 PCTIUS02112681 EtO 'N'A i

H R o Schene 5 Indazole structures of Fornmula (1) or I A can be prf%ﬂ@ﬁ?
accordi nqvto Scheme 10 5 by reduction of nitroindazole A (J. @é)c
1943, 65,798#4%34805) to give aninoindazole B and subsequewt/gsmRdemsation

wi th the arninoethoxysqua rate prepared earlier (Scheme 1). Schenme 6 15

I ndote structures of Fornmula (I) or I A gan be prepared according to Schene 6
by reduction of nitroindole A (J. Med. em 1995, 38, 1942-1954) to give 04
OCT 2005 WD 02/ 083624 PCT/ US02/ 12681 86 am noi ndol e B and subsequent
condensation with the am noethoxysquarate prepared earlier (Scheme 1). The
invention disclosed hereip is @xenplified by the foI I ovbng Ry epar ations and

5 exanpl e i ch sho noﬁﬁ construed to |i of
di scl osuge. Al ternat @ me i sFi c pat hways qgl g ?‘B st r res may be
appar ent fhbse), skiA el in N%@ 10 W02 8324 7 P Tl VE

N AR
EXANPLE 1 3. { onH H N0
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OH 0 4 OCT 2005 PCT/US02/12681 NO2 3-Nitrosalicylic acid (500 ng, 2.7
mml ), DCC (563 ng) and ethyl acetate (10 m-) were conbi ned afd (€fiZi05ed
for 10 ”Wboz(/q@.;z( ) - 2-pyrrolidinenet hanol (0.27 nl) vvasl,%qm%gymg t he
resul ti ng suspension was stirred at roomtenperature overnig t solid
was filtered and the filtrate washed with I N NaOH The aqueous phase was i0
acidified and extracted with Et OAc. ThebBesul ti ng organi c phase was dried
over anhydrous MyS04, filtered and concentrated in vacua. Purification of
the residue by preparative plate chromatography (silica .gel, 5% MeOH CH2Cl 2
saturated with AcOH) gave t he product (338 ny, 6% M+ = 267). is

PREPARATI VE AN LF_O + N 02 Step B HO E& ®O NH2 0 OH NO2 0 OH
Step 20 3N .@ |c acl d (9.2 g), blrontg ophosphoni um
hexaf | uorop [- ;g) and N, ' m ne (DI EA, 26

m-) in an ZCI ) were conbi ng at 25C for 30
mn. (R -(‘;3/- @Hp)h'rollbﬁn@ (8.7 in ckbat d over 25
mn and the resulting suspension vvas stirred at roomtenperal over ni ght .’
The m xture was extmact€d 25 with I M NaOH (aq an@ t heqpegani Tphase was

di scarded. The~agueo phase was 0 4 OCT p00: 3 CT/ US02/ 12681
88 acidifded h | Cl aq§ extract t drxed over anhydrous
NaZ2So4, h €0 "and cdiTen ed in vdculdfto aff'ﬁrd t de product (7
g) whi ch wag d 4 H / O OH H
P N
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wi t hout further purification.
was stirred with 10% Pd/ C (0.7 g)
at nospher e over ni ght.
filtrate VOAYIHated i n vacuo,
col utm chr omat ogr aphy (silica gel,

The reaction m xture
and the resulting residue pdamisohii€@: by

5 Step B The crude product from Step A above

MeOH- (100 ni-) under a hydroged] §s
was filtered through celite,

in
t he

10% MeOH/ CH2Cl 2 saturated with 10 NHAOH)

to give the product (2.5 g, 41 % MH=
.NHifBoc HH 1-12N''-" 15 To N BCC

in CH2C12 (10 nl-) was added benzylisocyanate (3 mmmol).

2 hrs, am ne scavenger resin (1.9 mmol)
stirred overnight, fil tgred the resin
net hanol , and, .tk
material i
vacuo gavt

25 Fol | ow ng tltmﬂ p|’.|ocedu{ es set forth it RDHepa-ﬂ atl ve: Ex

, Shgay cs\gnncentrat d NE Y@ c
e{k‘ N | / dl.akane 40 n-) f 5!hr for
tThNe cu ond(41°/’ 69N

23) PREPARATI VE EXAMPLE 2.1 0 | . 1L
(a m no) pi peridine (0.5 @) di ssol ved
After stirring for
was added and the m xture was
back- wag hed ith 20 CH2Cl 2 and
eflng of the crude
concentrating in
EXAMPLE 2.2 -
e 2.1 but using

16

the isocyanate (or chloroformate) indicated in the Table bel ow, the am nes
wer e obtai ned yand used w thout further pur\ ficgtiong 0 4 OCT 2005 WO
02/ 083624 PER,US 881\,_Lep Ari nel Jocyimat 6 e E{. 2.2J: NHNCaA J: DNH
H2NH H p 2\ E ~N )
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2.3NH ill J:NH HZNNCON H 0 2. 4HXN N HNCOJ:NH ~ ~ NNHHN):NH O O
2.5H~-CACI| A NHp 2H C:2.6H2N )::~' NH _NCC~- ~NH - ) N N H H PREPARATI VE
EXAMPLE To N-BOC- 3-(am no) pi peridine (5 nmol) dissol vedyi | 2
(30 _)%\ngo'z%g% ©d trifluoromet hanesul fonic anhydride (5 W?mé}ﬁéﬁrﬂ%@
m xture was stirred 10 overnight. The m xture was concentrated in vacua,
diluted with CH2C12 (10 nL) and treate88with trifluoroacetic acid (10 niL).
After stirring for 2 hr, the mxture was concentrated in vacua to give the
title conpound (43% M+-233.1). 04 OCT 2005 WO 02/ 083624 PREPARATI VE

EXAMPLE 2.8 90 Step A
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HR2C' T '"NO2 OHH NYCXZH CI O Step B Step CHXRC O OHS5 A Sh%pUETZU[}S
PCTI US02/ 12681 NH2 N2 NO2 3-Nitrosalicylic acid (5 mmol) and

N-hydroxxg (‘:@8%' mde (5 mol) were added to a solution of 2% DWVF/ CH2Cl 2,

f ol | owed 9 63“5 mol ). After stirring for 2 hr, the nipdnu2masifiltered
and concentrated in vacuo and the residue used directly in Step 10 B. StepB
The product from Step A above was susp ed in DM and to this was added

nor phol i no- 2- car boxylic acid HO (5 mo in CHCI2 (10 nl)1DW (5 nmL) and
15 dii sopropyl et hyI arﬂ)ne ( mmol ). The m xture was stirred overnight,

filtered, ﬁbam WYy NaeH (50 nlL), washed wth CH2Cl 2, acidified
[

with 5N HTl an ractled vmth.- Et CAc. The organi c phase was dried over
Na2so4, ¥ hed.On vacua to give the desired conpound
whi ch was ugked d rec| y in ep =296). 04 OCT 2005 WD 02/ 083624
PCT/ US02/ 12681 9QHSt Bp C FoHl owi simlar procedure as in Preparative
Exanple 2 Step B, but using the product from Step B above, the title
conpound was obtained (23% MH=267). 5 PREPARATI VE EXAMPLE 2.9 H
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CNyCO2H N H Step ANi '")-NNHStep BNCQRHIfN Step CCY, NNDHNN 2
HQEZC 0 OH HO2C 10 N H2 -Step A 2-Pi perazi necar boxyli-c acid and
2-chloro-1,3-pyrinidine were stirred with triethylanm ne and MeOH. qlecpgrj
stirringvayessizght at reflux, the mxture was filtered andp -ﬁg@ﬁﬁﬂ; I n
vacuo to give the desired corrpound whi ch was used directly In Step 15 B
(MH " 249). Step B Following a simlar grocedure as Preparative Exanple
2.8, Step B except using the product f 6'8m Preparative Exanpl e 2.9 Step A
above, the desired conpound was 20 obtained (41 % 374). Step C

Fol | owi irefermidedrapopnds el thesinaention Prodyde:at i ve Exarrpl e 2 Step B, but using
the product fromsS ep B-above, the desired c% was obt ai ned (99% 25

MH=344). WO 02/ 083§24 2 PREPARATIVE H2C' v NO2 N /---\
Step B \>N
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=N CO2H Step C5 N NO2 NH2 NO2 Step A Following a simlar procedure as
Preparative Exanple 2.8, Step A except usi-ng 3-nitrobenzoic acid,]4d8! 0
desired conpound was obtai ned and used directly in Step B. 10 StepB

Fol | owi nyoep2mispazkar procedure as Preparative Exanple 2.8, p&trego2B268¢cept
using the products from Preparative Exanple 2.9, Step A and Preparative
Exanple 2.10, Step A the desired conpound was obtained (86%. 15 Step C
Following a simlar procedure as in Pre%hrati ve Exanple 2, Step B, but using
the product from Step B above, the desired conpound was obtai ned (67%
MH+=331). 0 4 OC T 2003 PCTI US02/ 12681 04 OCT 2005 WD 02/083624

PCT/ US02/ 12681 PRERARATH VE EXAMPLE 2.1.1 93 Step. A Step B5 Stec A

N- Benzyl pi!per' o] e 0, -;Frﬂ sal t, hydrate)_#was irFed with THE (20 nmi},
concent r ged &g Alr . _Zand.pl aced undgr @ va Thi due was dil uted
in THE T20]nLY, é,\}'lnd meklhy i um was” doeeR (2N el ~# 6N in Et20) via
syringe. Af®erOHstHrring f , the mgtung fps cofjicentrated in vacua,

diluted with water, extracted 10 with CH2Cl 2, and dried over Na2SO4.
Filtration and conceptrajg ng in vacua gave the desiqged oduct (50% MH =

205). StepB, j:( O SN —
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Following a simlar procedure as in Preparative Exanple 2, Step B, but using
15 the product from Step A above, the title conpound was obtai ned (95%
MH=116) . w6 BERARATI VE EXAMPLE 2. 12 Step A Step B Step C ﬁg R&g t%ﬁ{:ﬂ'ﬂ]ﬂ&
N- benzyl - N- et hyl ami ne (20 mmol ) di ssol ved i n-aeet-one- (50 3" 3 added
concentrated HCl (20 mmol ), parafornmal dehyde (30 mmol ) and 2-propanol (2 0 4
OCT 2005 WO 02/ 083624 PCT/ US02/ 12681 94 62rL.}. After stirring at reflux
overnight, the m xture was concentrated in vacuo, diluted with water,
basified to pH 14 and extracted with ether. The organic phase was dried
over Na2SO4, filtered and concentrated in vacuo to give the desired product

(989 which ebhdi #Ect in Step B. 5 StepB The od fromStep A

above (500' ny) dI ved in MeCH (20 nL}, an th m@_ded NaBH4

(50 my). AN NTNORE Ry the sol Wi o entrfated i n vacuo
es I

|
to give the Pq_p corrpgpndch was used diffecifly ¥n St N0 C without
purification. Step C The prodwt rom Step B &bov®OHwad di lHited with MeOH (20
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Certain compounds of the invention may exist in different sterecisomeric forms
(e.g., enantiomers, diastereoisomers and atropisomers). The invention contemplates
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all such stereoisomers both in pure form and in admixture, including racemic mixtures.
Isomers can be prepared using conventional methods.

Certain compounds wili be acidic in nature, e.g. those compounds which

possess a carboxyl or phenolic hydroxyl group. These compounds may form

5 pharmaceutically acceptable salts. Examples of such salts may include sodium,
potassium, calcium, aluminum, gold and silver saits. Also contemplated are salts
formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylgiucamine and the like.

Certain basic compounds also form pharmaceutically acceptable salts, e.g.,

10 acid addition salts. For example, the pyrido-nitrogen atoms may form salts with strong
acid, while compounds having basic substituents such as amino groups also form
salts with weaker acids. Examples of suitable acids for salt formation are hydrochioric,
sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric, succinic,
ascorbic, maleic, methanesulfonic and other mineral and carboxylic acids well known

15 to those skilled in the art. The salts are prepared by contacting the free base form
with a sufficient amount of the desired acid o produce a salt in the conventional
manner. The free base forms may be regenerated by treating the salt with a suitable
dilute agueous base solution such as dilute aqueous NaQOH, potassium carbonate,
ammoenia and sodium bicarbonate. The free base forms differ from their'respective

20 salt forms somewhat in certain physical properties, such as solubility in polar solvents,
but the acid and base salts are otherwise equivalent to their respective free base
forms for purposes of the invention.

All such acid and base salis are intended to be pharmaceutically acceptable
salts within the scope of the invention and all acid and base salis are considered

25  equivalent to the free forms of the corresponding compounds for purposes of the
invention,

Compounds of formula I or IA can exist in unsolvated and soivated forms,
including hydrated forms. In general, the solvated forms, with pharmaceutically
acceptabie solvents such as water, ethanol and the like, are equivalent to the

30 unsolvated forms for the purposes of this invention.

in a preferred embodiment, a compound of formula (1) or YA is combined with
one of the following antineoplastic agents: gemcitabine, paclitaxel (Taxol®), &-
Fluorourcil (5-FU), cyciophosphamide (Cytoxan®), temozolomide, or Vincristine.
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in another preferred embodiment, the present invention provides a method of
treating cancer, comprising administering, concurrently or sequentially, and effective
amount of a compound of formula (1) or IA and a microtubule affecting agent e.g.,
paclitaxel.

5 For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceuticaily acceptable carriers can be either solid or fiquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
5 to about 95 percent active ingredient. Suitable solid carriers are known in the art,

10 e.g., magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compaositions may be found in A. Gennaro (ed.}, Remingion’s
Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing Co., Easton,

15 Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal

20 administration.

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable carrier,
such as an inett compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended to be converted,

25 shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may alsc be deliverable transdermally. The
transdermal composition can take the form of creams, lotions, aerosols and/or
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emuisions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 0.01 mg to about 1000 mg, preferably from about 0.01 mg to
about 750 mg, more preferably from about 0.01 mg to about 500 mg, and most
preferably from about 0.01 mg to about 250 mg, according to the particular
application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total dosage may be divided and administered in portions during the
day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and size
of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 0.04
mg/day to about 4000 mg/day, in two to four divided doses.

Another aspect of the invention is a methad treating cancer, comprising
administering to a patient in need thereof, concurrently or sequentially, a
therapeutically effective amount of (a) a compound of formuia (I) or IA and (b) an
atineoplastic agent, microtubule affecting agent or anti-angiogenesis agent.

Classes of compounds that can be used as the chemotherapeutic agent
(antineoplastic agent) include: alkylating agents, antimetabolites, natural products and
their derivatives, hormones and steroids (including synthetic analogs), and synthetics.
Examples of compounds within these classes are given below.

Alkylating agents (including nitrogen mustards, ethylenimine derivatives, alkyl
sulfonates, nitrosoureas and triazenes): Uracil mustard, Chlormethine,
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Cyclophosphamide (Cytoxan®), Hosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylene-melamine, Triethylenethiophosphoramine, Busulfan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, and Temozolomide.

Antimetabolites {(including folic acid antagonists, pyrimidine analogs, purine

5  analogs and adenosine deaminase inhibitors): Methotrexate, 5-Fluorouracil,
Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate,
Pentostatine, and Gemcitabine.

Natural products and their derivatives (including vinca alkaloids, antitumor
antibiotics, enzymes, lymphokines and epipodophyllotoxins}): Vinblastine, Vincristine,

10 Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin,
Idarubicin, paciitaxel (paclitaxel is commercially available as Taxol® and is described
in more detail below in the subsection entitled “Microtubuie Affecting Agents”),
Mithramycin, Deoxyco-formycin, Mitomycin-C, L-Asparaginase, interferons (especially
IFN-a), Etoposide, and Teniposide.

15 Hormones and steroids (including synthetic analogs): 17a-Ethinylestradiof,
Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone, Dromostanolone
propionate, Testolactone, Megestrolacetate, Tamoxifen, Methylprednisolone, Methyl-
testosterone, Prednisolone, Triamcinolone, Chlorotrianisene, Hydroxyprogesterone,
Aminoglutethimide, Estramustine, Medroxyprogesteroneacetate, Leuprolide,

20 Flutamide, Toremifene, Zoladex.

Synthetics (including inorganic complexes such as platinum coordination
complexes): Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, and Hexamethyimelamine.

Methods for the safe and effective administration of most of these

25 chemotherapeutic agents are known to those skilled in the art. In addition, their
administration is described in the standard literature. For example, the administration
of many of the chemotherapeutic agents is described in the “Physicians’ Desk
Reference” (PDR), e.g., 2002 edition (Medical Economics Company, Montvale, NJ
07645-1742, USA); the disclosure of which is incorporated herein by reference

30 therefo.

As used herein, a microtubule affecting agent is a compound that interferes
with cellular mitosis, i.e., having an anti-mitotic effect, by affecting microtubule
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formation and/or action. Such agents can be, for instance, microtubule stabilizing
agents or agents that disrupt microtubule formation.

Microtubule affecting agents useful in the invention are well known to those of
skilt in the art and include, but are not limited to allocolchicine (NSC 406042),
Halichondrin B (NSC 609395), colchicine (NSC 757), colchicine derivatives (e.g., NSC
33410), dotastatin 10 (NSC 376128), maytansine (NSC 153858), rhizoxin (NSC
332598), paclitaxel (Taxol®, NSC 125973), Taxol® derivatives (e.g., derivatives (e.g.,
NSC 608832), thiocolchicine (NSC 361792), trityl cysteine (NSC 83265), vinblastine
sulfate (NSC 49842), vincristine sulfate (NSC 67574), epothilone A, epothilone, and
discodermolide (see Service, (1996) Science, 274:2009) estramustine, nocodazole,
MAP4, and the like. Examples of such agents are also described in the scientific and
patent literature, see, e.g., Bulinski (1997) J. Cell Sci, 110:3055-3064; Panda (1997)
Proc. Nall. Acad. Sci, USA 94:10560-10564; Muhlradt (1997} Cancer Res. 57:3344-
3346; Nicolaou (1997) Nature 387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-
985; Panda (1996) J. Biol. Chem. 271:29807-29812.

Particularly preferred agents are compounds with paclitaxel-fike activity. These
include, but are not limited to paclitaxel and paclitaxel derivatives (paclitaxel-like
compounds) and analogues. Paclitaxel and its derivatives are available commercially.
In addition, methods of making paclitaxel and paclitaxe! derivatives and analogues are
well known to those of skill in the art (see, e.g., U.S. Patent Nos: 5,569,729;
5,565,478; 5,530,020; 5,527,924; 5,508,447; 5,489,589; 5,488,116; 5,484,809;
5,478,854, 5,478,736; 5,475,120, 5,468,769; 5,461,169, 5,440,057, 5,422,364,
5,411,984; 5,405,972; and 5,296,5086).

More specifically, the term "paclitaxel” as used herein refers to the drug
commercially available as Taxol® (NSC number: 125973). Taxol® inhibits eukaryotic
cell replication by enhancing polymerization of tubulin moieties into stabilized
microtubule bundles that are unable to reorganize into the proper structures for
mitosis. Of the many available chemotherapeutic drugs, paclitaxel has generated
interest because of its efficacy in clinical trials against drug-refractory tumors,
including ovarian and mammary gland tumors (Hawkins (1992) Oncology, 6: 17-23,
Horwitz (1992) Trends Pharmacol. Sci. 13: 134-146, Rowinsky (1990} J. Natl, Canc.
Inst. 82: 1247-1259).
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Additional microtubule affecting agents can be assessed using one of many
such assays known in the art, e.g., a semiautomated assay which measures the
tubulin-polymerizing activity of paclitaxel analogs in combination with a cellular assay
to measure the potential of these compounds to block cells in mitosis (see Lopes
(1997) Cancer Chemother. Pharmacol, 41:37-47).

Generally, activity of a test compound is determined by contacting a cell with
that compound_and determining whether or not the cell cycle is disrupied, in particular,
through the inhibition of a mitotic event. Such inhibition may be mediated by
disruption of the mitotic apparatus, e.g., disruption of normal spindle formation. Cells
in which mitosis is interrupted may be characterized by altered morphology (e.g.,
‘microtubule compaction, increased chromosome number, etc.).

In a preferred embodiment, compounds with possible tubulin polymerization
activity are screened in vifro. In a preferred embodiment, the compounds are
screened against cultured WR21 celis (derived from line 69-2 wap-ras mice) for
inhibition of proliferation and/or for altered cellular morphology, in particular for
microtubule compaction. In vivo screening of positive-testing compounds can then be
performed using nude mice bearing the WR21 tumor cells. Detailed protocots for this
screening method are described by Porter (1995) Lab. Anim. Sci., 45(2):145-150.

Other methods of screening compounds for desired activity are well known to
those ofskill in the art. Typically such assays involve assays for inhibition of
microtubule assembly and/or disassembly. Assays for microtubule assembly are
described, for example, by Gaskin ef al. (1974) J. Molec. Biol,, 89; 737-758. U.S.
Patent No. 5,569,720 also provides in vifro and in vivo assays for compounds with
paclitaxei-like activity.

Methods for the safe and effective administration of the above-mentioned
microtubule affecting agents are known to those skilled in the art. in addition, their
administration is described in the standard literature. For exampie, the administration
of many of the chemotherapeutic agents is described in the “Physicians’ Desk
Reference” (PDR), e.g., 1996 edition (Medical Economics Company, Montvale, NJ
07645-1742, USA); the disclosure of which is incorporated herein by reference
thereto.

The amount and frequency of administration of the compounds of formula (I) or
IA and the chemotherapeutic agents and/or radiation therapy will be regulated
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according to the judgment of the attending clinician (physician) considering such
factors as age, condition and size of the patient as well as severity of the disease
being treated. A dosage regimen of the compound of formula (I) or IA can be oral
administration of from 10 mg to 2000 mg/day, preferably 10 to 1000 mg/day, more

5  preferably 50 to 600 mg/day, in two to four (preferably two) divided doses, to block
tumor growth. Intermittant therapy (e.g., one week out of three weeks or three out of
four weeks) may also be used.

The chemotherapeutic agent and/or radiation therapy can be administered

according to therapeutic protocols well known in the art. It will be apparent to those

10 skilled in the art that the administration of the chemotherapeutic agent and/or radiation
therapy can be varied depending on the disease being treated and the known effects
of the chemotherapeutic agent and/or radiation therapy on that disease. Also, in
accordance with the knowledge of the skilled clinician, the therapeutic protocols (e.g.,
dosage amounts and times of administration) can be varied in view of the observed

15 effects of the administered therapeutic agents (i.e., antineoplastic agent or radiation)
on the patient, and in view of the observed responses of the disease to the
administered therapeutic agents.

In the methods of this invention, a compound of formula (1) or IA is
administered concurrently or sequentially with a chemotherapeutic agent and/or

20  radiation. Thus, it is not necessary that, for example, the chemotherapeutic agent and
the compound of formula (1) or IA, or the radiation and the compound of formula (1) or
IA, should be administered simultaneously or essentially simultaneously. The
advantage of a simultaneous or essentially simultaneous administration is well within
the determination of the skilled clinician.

25 Also, in general, the compound of formula (1) or IA and the chemotherapeutic
agent do not have to be administered in the same pharmaceutical composition, and
may, because of different physical and chemical characteristics, have to be
administered by different routes. For example, the compound of formula (1) or JA may
be administered orally to generate and maintain good blood levels thereof, while the

30  chemotherapeutic agent may be administered intravenously. The determination of the
mode of administration and the advisability of administration, where possible, in the
same pharmaceutical composition, is well within the knowledge of the skilled clinician.

The initial administration can be made according to established protocols known in the
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art, and then, based upon the observed effects, the dosage, modes of administration
and times of administration can be modified by the skilled clinician .
The particular choice of a compound of formula (1) or TA, and chemo-

- - therapeutic agent and/or radiation will depend upon the diagnosis of the attending

physicians and their judgement of the condition of the patient and the appropriate

- treatment protocol.

The compound of formula (1) or IA, and chemotherapeutic agent and/or
radiation may be administered concurrently (e.g., simultaneously, essentially
simultaneously or within the same treatment protocol) or sequentially, depending upon
the nature of the proliferative disease, the condition of the patient, and the actual
choice of chemotherapeutic agent and/or radiation to be administered in conjunction
(i.e., within a single treatment protocol) with the compound of formula {1} or IA .

If the compound of formula (1) or IA, and the chemotherapeutic agent and/or
radiation are not administered simultaneously or essentially simultaneously, then the
initial order of administration of the compound of formuia (1) and 1A, and the
chemotherapeutic agent and/or radiation, may not be important. Thus, the compound
of formula (1) or IA may be administered first, followed by the administration of the
chemotherapeutic agent and/or radiation; or the chemo-therapeutic agent and/or
radiation may be administered first, followed by the administration of the compound of
formula’(l) or IA . This alternate administration may be repeated during a single
treatment protocol. The determination of the order of administration, and the number
of repetitions of administration of each therapeutic agent during a treatment protocol,
is well within the knowledge of the skilled physician after evaluation of the disease
being treated and the condition of the patient.

For example, the chemotherapeutic agent and/or radiation may be
administered first, especially if it is a cytotoxic agent, and then the treatment continued
with the administration of the compound of formula (1) or IA followed, where
determined advantageous, by the administration of the chemotherapeutic agent
and/or radiation, and so on until the treatment protocol is complete.

Thus, in accordance with experience and knowledge, the practicing physician
can modify each protocol for the administration of a component (therapeutic agent—
i.e., the compound of formuia (I} or IA , chemotherapeutic agent or radiation) of the
treatment according to the individual patient's needs, as the treatment proceeds.
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The attending clinician, in judging whether treatment is effective at the dosage
administered, will consider the general weli-being of the patient as well as more
definite signs such as relief of disease-retated symptoms, inhibition of tumor growth,
actual shrinkage of the tumor, or inhibition of metastasis. Size of the tumor can be

5 measured by standard methods such as radio-logical studies, e.g., CAT or MRI scan,
and successive measurements can be used to judge whether or not growth of the
tumor has been retarded or even reversed. Relief of disease-related symptoms such
as pain, and improvement in overall condition can also be used to help judge
effectiveness of treatment.

10
BIOLOGICAL EXAMPLES

The compounds of the present invention are useful in the treatment of CXC-
chemokine mediated conditions and diseases. This utility is manifested in their ability
to inhibit IL-8 and GRO-a chemokine as demonstrated by the following in vifro assays.

15  Receptor Binding Assays:
CXCR1 SPA Assay
For each well of a 96 well plate, a reaction mixture of 10 ug hCXCR1-CHO
overexpressing membranes (Biosignal) and 200 pg/well WGA-SPA beads
(Amersham) in 100 pl was prepared in CXCR1 assay buffer (25 mM HEPES, pH 7.8,
20 2 mM CaClz, 1mM MgCl;, 125 mM NaCl, 0.1% BSA) (Sigma). A 0.4 nM siock of
ligand, [1251]HL-8 (NEN) was prepared in the CXCR1 assay buffer. 20X stock
solutions of test compounds were prepared in DMSO (Sigma). A 6 X stock solution of
IL-8 (R&D) was prepared in CXCR2 assay buffer. The above solutions were added to
a 96-well assay plate (PerkinEimer) as follows: 10 ul test compound or DMSO, 40 pl
25  CXCR1 assay buffer or IL-8 stock, 100 ut of reaction mixture, 50 i of ligand stock
(Final [Ligand] = 0.1 nM). The assay plates were shaken for 5 minutes on plate
shaker, then incubated for 8 hours before cpm/well were determined in Microbeta
Trilux counter (PerkinElmer). % Inhibition of Total binding-NSB (250 nM IL-8) was
determined for IC50 values. Compounds of this invention had an ICs of <20pM. The
30  most preferred compounds had a K; within the range of 3nM to 1120nM.
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CXCR2 SPA Assay
For each well of a 96 well plate, a reaction mixture of 4 ug hCXCR2-CHO
overexpressing membranes (Biosignal) and 200 pg/well WGA-SPA beads
-{Amershamy} in 100 pl was prepared in CXCR2 assay buffer (25 mM HEPES, pH 7 .4,
5 2 mM CaCly, 1mM MgClo). A 0.4 nM stock of tigand, [125I]-1L-8 (NEN), was prepared
in the CXCR2 assay buffer. 20X stock solutions of test compounds were prepared in
DMSO (Sigma). A 6 X stock solution of GRO-a. (R&D) was prepared in CXCR2 assay

buffer. The above solutions were added to a 96-well assay plate (PerkinElmer or

Coming) as follows: 10 pl test compound or BMSO, 40 ul CXCR2 assay buffer or
GRO- a stock, 100 pl of reaction mixture, 50 pl of ligand stock (Final [Ligand] =
0.1 nM). When 40 X stock solutions of test compounds in DMSQO were prepared, then
the above protocol was used except instead 5 pl test compound or DMSO and 45 pl
CXCR2 assay buffer were used. The assay plates were shaken for 5 minutes on a
plate shaker, then incubated for 2-8 hours before cpm/well were determined in

15 Microbeta Trilux counter {(PerkinElmer). % Inhibition of total binding minus
non-specific binding (250 nM Gro-a or 50 1M antagonist) was determined and 1C50
values calculated. Compounds of this invention had an iCsp of <5uM. The most

preferred compounds had a K| within the range of 0.8nM to 40nM.

Calcium’Fiuorescence Assay (FLIPR)
g HEK 293 cells stably transfected with hCXCR2 and Goui/q were plated at

10,000 cells per well in a Poly-D-Lysine Black/Clear plate (Becton Dickinson) and
incubated 48 hours at 5% CO,, 37°C. The cultures were then incubated with 4 mM
fluo4, AM (Molecular Probes} in Dye Loading Buiffer (1% FBS, HBSS w. Ca & Mg,
20 mM HEPES (Cellgro), 2.5 mM Probenicid (Sigma) for 1 hour. The cuitures were
25 washed with wash buffer (HBSS w Ca, & Mg, 20 mM HEPES, Probenicid (2.5 mM))
three times, then 100 pl/well wash buffer was added.
During incubation, compounds were prepared as 4X stocks in 0.4% DMSO
(Sigma) and wash buffer and added to their respective wells in the first addition plate.
IL-8 or GRO-0 (R&D Systems) concentrations were prepared 4X in wash buffer +
30 0.1% BSA and added to their respective wells in second addition plate.
Culture plate and both addition plates were then placed in the FLIPR imag_ing
system to determine change in calcium fluorescence upon addition of compound and
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then ligand. Briefly, 50 ul of compound solutions or DMSO solution was added to

respective wells and change in calcium fluorescence measured by the FLIPR for

1 minute. After a 3 minute incubation within the instrument, 50 pl of ligand was then

added and the change in calcium fluorescence measured by the FLIPR instrument for
5 | minute. The area under each stimulation curve was determined and values used to

determine % Stimulation by compound {agonist) and % Inhibition of Total Calcium

response to ligand (0.3 nM IL-8 or GRO-a) for IC50 values of the test compounds.

Chemotaxis assays for 293-CXCR2
A chemotaxis assay is setup using Fluorblok inserts (Falcon) for 283-CXCR2 cells

10 (HEK-293 cells overexpressing human CXCR2). The standard protocol used at
present is as follows:
1. Inserts are coated with collageniV (2ug/ml) for 2 hrs at 37°C.
2. The collagen is removed and inserts are allowed to air dry ovemnight.
3. Cells are labeled with 10uM calcein AM (Molecular Probes) for 2 hrs. Labeling is
15 done in complete media with 2% FBS.
4. Dilutions of compound are made in minimal media (0.1% BSA) and piaced inside
the insert which is positioned inside the well of a 24 well plate. Within the well is
IL-8 at a concentration of 0.25nM in minimal media. Cells are washed and
resu§pended in minimal media and placed inside the insert at a concentration of
20 50,000 cells per insert.
5. Plate is incubated for 2hrs and inserts are removed and placed in a new 24 well.
Fluorescence is detected at excitation=485 nM and emission=530 nM.

Cytotoxicity Assays
A cytotoxicity assay for CXCR2 compounds is conducted on 293-CXCR2 cells.

25 Concentrations of compounds are tested for toxicity at high concentrations to
determine if they may be used for further evaluation in binding and cell based assays.
The protocol is as follows:
1. 293-CXCR2 cells are plated overnight at a concentration of 5000 celis per welt in
complete media.
30 2. Dilutions of compound are made in minima} media w/0.1% BSA. Complete media
is poured off and the dilutions of compound are added. Plates are incubated for 4,



10. 50H2N " 1. ~"CC NH 2. 18,99 J: 2 PNoz H2ZN NHY 3. 264.0 HO2C0 OH %EOO Y 5
Step A PREPARATI VE EXAMPLE 10.55 Alternative Procedure for Prdpaf@k?

Exanple 3 HONO2 CI NO2 To the nitrosalicylic acid (3 g) dissolved

di chl or oWEt1348¥2¢ 150 nl) at room 10 tenperature was addedPOR&EE§A12641 ori de
(4.3 mM-) and DM (0.01 eq.). After stirring for one day the m xture was
concentrated in a vacuumto give a sem ggolid which was wused directly in
step B. 04 OCT 200 WO 021083524 PCT/ USO§?12681 103 Step B Cl N2 N2 5 To

C vas added LR Girtnare ioaeipdris S e 2 4or s Talies odRisraind.

(4 cell viability. Detection method is the same as above.

Soft Agar Assay
10,000 SKMEL-5 celis/well are placed in a mixture of 1.2% agar and complete

5 media with various dilutions of compound. Final concentration of agar is 0.6%. After
21 days viable cell colonies are stained with a solution of MTT (1mg/ml in PBS).
Plates are then scanned to determine colony number and size. |Csp is determined by
comparing total area vs. compound concentration.

Compounds of formula (1) or IA may be produced by processes known to those
skilled in the art in the following reaction schemes and in the preparations and
examples below.

A general procedure for the preparation of compounds of formula | or 1A is as
follows:

15



eq.). After stirring for 24 hours at roomtenperature the m xture was

concentrated in vacuo, diluted with I M sodi um hydroxi de (30 fima after
a hal f h%\? V)ﬁ§ washed w th dichloromethane. The aqueous /
acidifie TR Ho (aq), extracted 10 with dichl or onet han L Phe

organi ¢ phase was washed with water, dried over Na2SO4 and concentrated to
give the title conpound (3.2 g, 93%. Sggp C 15 V A mi xture of the product
fromstep B above (6 g), 10%Pd/C (0.6 g), and EtOH (80 m-) was stirred in

a parr sgrph{gtg%_g_nder hydrogen (40 psi) at roomtenperature for 2 days.
Filtrati ugh celite and concentration in vacua afforded the title

product (5.1 g, ,99% NH?_I- . 20 PREPARATIQME LE 11 Step A HO2 OH
Step C. OCHO B%@L@_po %/QZA 8362 USQ2812681|1104 St epA Fol l owi ng a
simlar procedure @asin Prepgargti NOExEEE e R ex Usyng dinethylanine -
(2Min THF, 33 nL) "and 5-nethy®¥alicylic acid (5%) oH he desired 5 product
was prepared (6.5 g). Step B Nitric acid (0.8 m-) in 2SO was added to a
cool ed (-20C) suspension of the product from Step A above (3 g) in H2SO
(25 m). The m xture was treated with 50% ro NaOH (aq) dropw se, extracted
with CH2Cl 2, dried over anhydrous MgSO4, filtered and concentrated in vacua

to give the product as a crude sﬂo{id 02.1 g, 44% M#4 = 225). Step C The
product was prepared in the ame N er as described in Step B of 15

Preparative Exanple 2 (M4R7G, 99%! = T95). PREPARATI VE EXAMPLE 11.1 “fH
EtO QEt
0\\ 4,,0
R®
Et0 e + RW\NY\ |
H 1 NH,
OH
13
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0 H H
Scheme 2
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Scheme 1
An amine is condensed (Step A) with a nitrosalicylic acid under standard
coupling conditions and the resulting nitrobenzamide is reduced (Step B) under



0 OH NO2 NH2 20 NO2 Step A The above am ne was reacted with the acid using
the procedure set forth in: 25 Preparative Exanple 2, Step Ato yield the
desired am de (54% . Ste Na2S204 (1.22g) was dissolved in wat dry (@il

f ol | owedWsy04183624ddi ti on of NH31H2O (300ul). The sol uti orcIWSstdeesiadded to
the product fromStep A (200 ng) in K 04 OCT 2005 5 WD 02/ 083624

PCT1USO02/ 12681 105 di oxane (4nml) and sjirred for 30mn. The crude materi al
was purified via flash colum chromat aphy (CH2CI 2/ MeOH, 20:1) to give
100ng of product (56% MH+=251). PREPARATI VE EXAMPLE 11.2 NH2 Fol | owi ng the
pr ocedurtydregan alpresphiate in Hpapeasenee B aglitablel catalyst.c fbe semaining pamtoebut

usi ng N-net.h t.hoxyl am ne he. tiile conpound S _obtai ned (86% _ M+=181).
o PRep TR R ST RESRSof hiinaldaret i FropRsad BY 6oR daeing ah eyl as N
a with the commercially available diethylsquarate o give the aminoethoxysquarate
product. Subsequent condensation of this intermediate with the aminobenzamide
5  prepared earlier provides the desired chemokine antagonist (Scheme 1).

Scheme 2

Alternatively, the aminobenzamide of Scheme 1 is first condensed with
commercially available diethylsquarate to give an alternate monoethoxy intermediate.
Condensation of this intermediate with an amine gives the desired chemokine

antagonist.
Scheme 3
Rs
R Re e Rg
S Ry
Rs Rg
R4 NOZ . NHZ
NO, N, N
0 0
‘ Rs 0 ;(
Rs Et0 ;N"A
Rq H
N-A -
\ /
N H +

15



HOO 0 OH O OH NH2 15 Step A Follow ng the procedure set forth 'R/EUCT 2@3
Preparative Exanple 1, but using N hydroxysuccinimde and 2% " I'n 2Cl 2,
the desi rReddidsgs Was obtained (33% 20 MH#+=297). Step 131:,&9&&)%&9 t he
procedure set fsorth in Preparative Exanple 2, Step B, the amne ™ was
prepared (99% MH=267). 25 WD 021083624 0 4 O CT 2005 PCT/ US02/ 12681 106
PREPARATI VE EXAMPLE 11.11 - 11.18 Fol |l o4g the procedures set forth in
Preparative Exanples 11.11 but using the carboxylic acid, am ne, and

coupl i ngsa_g_g,@bpcc i ndi cated, the indicated am de products were obtai ned
and used wthout further purification. 5 Prep Carboxylic Am neProductl. %
Yield Ex.acid2. M+ H 1. 4592 11.11CHgz " 0 1:;), 2 0-310 N

Ra F{5 R
ST < SR o
NO» N. N
HN iy Y H N,
2 Rg Rg

R
Rg EtO ]
Ry H
N-A -

N, H H
EZ H
Scheme 3
Benztriazole compounds of Formula (1) or IA are prepared by stirring

5 nitrophenylenediamines with sodium nitrite in acetic acid at 60°C to afford the
nitrobenzotriazole intermediate (Scheme 3). Reduction of the nitro group in the
presence of palladium catalyst and hydrogen atmosphere provides the amine
compound. Subsequent condensation of this intermediate with the
aminooethoxysquarate prepared earlier (Scheme 1) provides the desired chemokine

10 antagonjst.

Scheme 4
Condensation of nitrophenylenediamines with anhydrides or activated acids at
reflux (Scheme 4) affords benzimidazole intermediates which after reduction with
hydrogen gas and palladium catalyst and condensation with the aminoethoxysquarate
15 previously prepared (Scheme 1) affords benzimidazole chemokine antagonists.
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Scheme 5
Indazole structures of Formula (i) or IA can be prepared according fo Scheme
10 5 by reduction of nitrcindazole A (J. Am. Chem Soc. 1943, 65, 1804-1805) to give
aminoindazole B and subsequent condensation with the aminoethoxysquarate

prepared earlier (Scheme 1).

Scheme 6
15 Indole structures of Formula (I} or IA can be prepared according to Scheme 6
by reduction of nitroindole A (J. Med. Chemn. 1995, 38, 1942-1954) to give
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Step E bb.
) Step E 86

aminoindole B and subsequent condensation with the aminoethoxysquarate prepared
earlier (Scheme 1).

The invention disclosed herein is exemplified by the following preparations and
5  examples which should not be construed to limit the scope of the disclosure.
Alternative mechanistic pathways and analogous structures may be apparent to those
skilled in the art.

10



O "Me Step F NO2 NH2 5 Step AD OWw » "H N2 Followng a simlar procedure
as described in Preparative Exanple 2 Step"A Y except using di g&éﬁﬁ

in place of R—qg+ -3-pyrrolidinol, the desired product was prep

B The pr St Hm step A above (8 g) was combined with i GETAESORA2681 g) |
silver sulfate (11.9 g), EtOH (200 nL) and water (20 nlL) and stirred
overnight. Filtration, concentration of he filtrate, re-dissolution in
CH2Cl 2 and washing with I MHC (aq) 1§ gave an organi ¢ solution which was
dri ed over anhydrous I\/gSO4 filtered and concentrated in vacua to afford the
product (7.3 g, 57% 33 PREPARAMVEIBRAMMGuQt from Step B above (3.1
g) was conbined with DIVF(50 m) and 20 Mel (0.6 nL). NaH (60% i n m neral
oil, 0.4 g) was added portionw se and the m xture WD 02/ 083624 O 4 OCT 2005
PCT/ US02/ 12681 108 was stirred overnight. Concentration in acuo af forded a

St ep

resi due which was gihuted with CH2Cl2, washed with 1M NaO-l dried over
anhydrous MgSO™4, § ered and con \NCRt ed in vacuo. rifjpes |N0§hrough a
silica gel colum /2 OfNQsex, +1: 1}~gave t he—desiPed [co .30, 41 %
MHO = 351). 5HSLEP D product frofn Step D above (2 n(CN)2 (132
ng), Pd(PPh3)4 (130 ﬁe) and DMF (5 nmPhwere heated at I\ﬁd or 48 hrs, then
cooled to room tenperature and diluted with Et OAc and 2 140H. After

shakisng well, the organic
3-Nitrosalicylic acid (500 mg, 2.7 mmol), DCC (563 mg) and ethyl acetate (10

mL) were combined and stirred for 10 min. ( R) -(-)-2-pyrrofidinemethanol (0.27 mL)
was added and the resulting suspension was stirred at room temperature ovemight.
The solid was filtered and the filtrate washed with 1N NaOH. The aqueous phase was

10 acidified and extracted with EtOAc. The resutting organic phase was dried over
anhydrous MgSQ, filtered and concentrated in vacuo. Purification of the residue by
preparative plate chromatography (silica ge!, 5% MeOH/CH.Cl, saturated with AcOH)
gave the product (338 mg, 46%, MH" = 267).

15 PREPARATIVE EXAMPLE 2
Step A
+ Ho—Cl =P "'O"C‘
O OH O OH
NH,
0O OH
Step A
20 3-Nitrosalicylic acid (2.2 g), bromotripyrrolidinophosphonium

hexafluorophosphate (PyBroP, 23 g) and N,N-diisopropylethylamine {DIEA, 26 mL) in
anhydrous CH,Cl; (125 mL) were combined and stirred at 25°C for 30 min. ( R) {+)-
3-pyrrolidinol (8.7 g) in CH2Cl, (25 mL) was added over 25 min and the resulting
suspension was stirred at room temperature ovemnight. The mixture was extracted

25 with 1M NaOH (aq) and the organic phase was discarded. The aqueous phase was



10 extract was dried over anhydrous MgSO4, . filtered, concentrated in vacuo
and purified by preparative plate chromat ography (Silica, EtOAS/4HE, 1083 1)

to give whgedaskied conpound (62 ng, 44% M+ = 250). Stgp 3 (1.
m, 1 Min CHC 2) was added to a CH2Cl 2 solution (5 m-) ofﬁ%%é ﬁ'?rioduct

fromstep ® above (160 ng) and stirred for 30 mn. The m xture was dil uted
with water, extracted with CH2Cl 2, drie®8ver anhydrous MyS04, filtered, and

concentr @b@medmvmqwm (gqy@xtrh@taaaam ed ExOM dfigd(cVe? alﬁﬂydi‘dds NaZS0), 20
Step F A mi xture of the product fromstep E above 160 ng) pI ati num oxi de

(83% 19filteigp, a%@pm&utrqtaéfmcw@ @fmrﬁirtea qawé@prqa@wtdaaaw ieh w@sSpu$ed f or
1.5 hr. %@L%'r@l ‘th_ﬁ"gg%h celite and concentration in vacuo afforded the
pr oduct , %ﬁ{p = .- 25 PREPARATI VE EXAMPLE 12.1 1 NH Step A _N
Step BCOH Step CNO2 1 NNX2 O CHO OH]ON NH2 04 OCT 2005 WO 02/083624

PCT/ US02/ 12681 109 Ste Following a simlar procedure as in Preparative
Exanyl e §t_§$ﬂep A except using 3-(nethylam nonethyl)pyridi ne and

3-ni tFosali cyhyg BG4E prbdifetfoth'stEp FOMRRI Was Wael G 16% PA/CT0. 70y TheP - B

MeOH (100 mL) under a hydrogen gas atmosphere overnight. The reaction mixture
was filtered through celite, the filtrate concentrated in vacuo, and the resulting residue
purified by column chromatography {silica gel, 10% MeOH/CHCI; saturated with

10  NH;OH) to give the product (2.5 g, 41%, MH+=223}.

PREPARATIVE EXAMPLE 2.1

J-L ,O
NH
——————— N° N

To N-BOC-3-(amino)piperidine (0.5 g) dissolved in CH,Cl; (10 mL) was added

benzylisocyanate (3 mmol). After stirring for 2 hrs, amine scavenger resin (1.9 mmol)

15

was added and the mixture was stirred overnight, filtered, the resin back-washed with

20  CH:Cl; and methano}, and the organics concentrated in vacuo. Stirring of the crude
material in 4N HCl/dioxane (40 mL) for 2.5 hrs before concentrating in vacuo gave the
titie compound (41%, MH+=369).

PREPARATIVE EXAMPLE 2.2 - 2.6
25 Following the procedures set forth in Preparative Example 2.1 but using the

isocyanate (or chloroformate) indicated in the Table below, the amines were obtained

and used without further purification,



The conpound from Step A above (0.3 g) was diluted with chloroform (15 nL)
and stirred with nCPBA (0.4 g) for 2 hr. Purification by colum 04 0CT 200
chromat ography (silica, 10% McOHICH2C12) gave the pyridyl N oxide (0.32 g,
100% MHWO288329). |10 Step CC Following a simlar procedBCEUsa2/12681
Preparative Exanple 11.1, Step B, but using the product from Step B above,
t he desired conpound was obt ai ned (15% qqMH=274). 15 PREPARATI VE EXAMPLE
12.2 Step A HO Step B NO2 O OH NH2 QO—P%O Step A 3-Nitrosalicylic acid (4
g) in MOH (100 m-) and concentrated H2SO4 (1 m-) were stirred at reflux

over ni ght, ra n via ted win Zehg, and dried over
¥ fgr,%ﬁt h&sing qQH8cy&natd %ﬁ{dgé

Na2SO4. Pu on by col Um chromat oqraphy (si a, 5% MeOH/ CH2Cl 2) gave

P N oY il )
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desired coppound yvas N}ed @I—H-zlG 110

HO [s

PREPARATI VE EXAMPLHzN?2 0 4 200t
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PREPARATIVE EXAMPLE 2.7
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To N-BOC-3-{(amino)piperidine (5 mmol) dissolved in CH2Cl; (30 mL) was
added triflucromethanesulfonic anhydride {5 mmol) and the mixture was stirred
10  overnight. The mixture was concentrated in vacuo, diluted with CH>Cl; (10 mL) and
treated with trifluoroacetic acid (10 mL). After stirring for 2 hr, the mixture was
concentrated in vacuo to give the title compound (43%, MH+=233.1).



vacuo, dilution with CH2Cl12 and washing with NaHCO3 (aq) gave the title
compound tD (99% M+ = 160.1). PREPARATI VE EXAMPLE 12.4 OH OH ONBBET 2005

~. NH2HCI nor phol i ne- 2-carboxylic acid (2g) in TH .@ng\% 0C was
added a v?@“@%ﬁﬁ% on of borane. THF conplex (1 N, 10.38nl) E%‘T(’l t g%r%lxture
was stirred for 30mn at OC, and for 2hr at roomtenperature. Water (200m )
was added to the reaction .and the mxt®0 extracted with CH2Cl 2, dried with
Na2SO4, and EREFANRAINGE EXAMBLEC?.8t 0 gi ve 490ny of product (26% . The
product was then stirred in 4N HCl/di oxane to give the amne salt. 20 04
OCT 2005 WD 02/ 083624 PCT/ US02/ 12681 PREPARATI VE EXAMPLE 13 111 HO O OH Step
B OOH Step » Step Step COHOOH Step A5 Fgll ow ng g™ | ar procedure
as in Preparative e THF, 50 ni-)
and 4-nethylsalic id (15 g), the desiied apgred (6.3
g, 35%. StepHOA g t fromstep A above was conbified with
iodine (2.1 g), NaHGO+8 (1.1 g), EtOH (40 nm-) and t & (RHm-) and
stirred overnight. Filtration, concentration of the filtrate,

re-di ssolution in CH2Cl 2 and washing with 1 MHClI (ag) gave an organic

sol ution which was dried over anhydrous MgSO4, filtered and

1 except uStap Adineth am'ocg
S

H
[Phj/ COH Step B . 0/7\'
- NO
0 HOC 0 by
Step C o’\,
> N
NH,

Step A

3-Nitrosalicylic acid {5 mmot) and N-hydroxysuccinimide (5 mmol) were added
to a solution of 2% DMF/CH.CI,, followed by DCC (5 mmol). After stirving for 2 hr, the
mixture was fillered and concentrated in vacuo and the residue used directly in Step
10 B.

Step B
The product from Step A above was suspended in DMF and to this was added

morpholino-2-carboxylic acid HCI (5 mmol) in CH»Cl2 (10 mLYDMF (5 mL) and

15 diisopropylethylamine {10 mmol}. The mixture was stirred ovemnight, filtered, basified
with 1N NaOH (50 mL), washed with CH,Cl;, acidified with SN HC| and extracted with
EtOAc. The organic phase was dried over Na,SOy, filtered and concentrated in vacuo
to give the desired compound which was used directly in Step C (MH+=296).



concentrated in vacua. Purification by flash colum chromat ogr aphy (silica
gel, 0.5- 1s 0.7% MOH CH2Cl 2) gave the product (0.5 g, 20% iﬁ%
StepC Nitric acid (3.8 mM-) in AcOH (10 mM*-) was added to the pro% p%m
Step B aboveﬂso 8 g) and the m xture was stirred for 40 min. The m xture
was di | uEYOXEB4 20 wat er and extracted with CH2Cl 2, dri @818 1%Rhydr ous
MpSH, filtered and concentrated in vacuo to give the product as an orange
solid (0.8 g, 92% M+ = 351). 04 OCT 290P5 WO 02/ 083624 PCT/ US02/ 12681 112
Step D At '>(l;ure of the product fromstep C above (800 ng), 10% Pd/C (100
ng), an MeOH (40 nL} was stirred in a parr shaker under hydrogen (45
psi) for 1. 5 fratiowing ataumtamrqqeﬂut@asaemr@raﬁw Exanane 2aBleprB butwsiiod

afforde the title after ur| ication b

chr onat dbP AERgGtaRrT SIEP BafthisathetBe porrelhy Hat LaRFeR MR D e « ne
product (92 nmg, 22% M+ = 195). PREPARATI VE EXAMPLE 13.1 10 Step BIN. H
Step C SteDA OH NO2 OH NI -12 Following a simlar procedure as in Preparative
Exanple 2, Step A except y usi ng di met hyI amne (2Min THF, 23 m) and

5- brom)salrcylrc acid (59), . Cepodnd was prepared (4. 2g,
75% MH=244). Step_B N tric—ated FO0mM ) was added to the
product from Step A above (2g) and the m xture was stirred for 20 mn. The

m Xt ure was luted with water 20 and extracted with CH2Cl 2, dried over
anhydrous My H' tereds concentr at e{ )(/_73'51 to give tdigpm oduct as
ayellowso[@l’%)T _aufgﬁ_zag.; >_N\_<ii P
CO,H
H

“—
qﬁNﬁ Step C (\i N/\
KI’N NO, > K‘/NW/Q\
HOC 5 oH HO,C ki

Step A
2-Piperazinecarboxylic acid and 2-chloro-1,3-pyrimidine were stirred with

10

triethylamine and MeOH. After stirring overnight at reflux, the mixture was filtered and
concentrated in vacuo to give the desired compound which was used directly in Step
15 B (MH+ = 209).

Step B
Following a similar procedure as Preparative Example 2.8, Step B except using

the product from Preparative Example 2.9 Step A above, the desired compound was
20  obtained (41%, MH+ = 374).

Step C ‘
Following a similar procedure as in Preparative Example 2, Step B, but using

the product from Step B above, the desired compound was obtained (99%,
25 MH+=344).



Step C The product from Step B above (1.99) was partially dissolved in
EtOH(50m ). 25 Cone HCl in EtCH (5m in 40nl), followed by SnClg; 320405
(5.749) aeeed and stirred at room tenperature overni ude
reacti on%\/\gg con%entrat ed in vacuo, OH 04 OCT 2005 WO 0218;%1: #ﬁz'ﬁﬁ

PCT/ US02/ 12681 113 diluted with CH2A 2 and washed wi th NaHCO3, dried over
anhydrous MP504, filtered and concentr&2ed in vacuo to give the product as
a solid (18IPREPPRATIME-EXBPLE ZPREPARATI VE EXAWMPLE 13.2 C) Step A lip 1
N Step B OH NH2 OH OH Step A Following a simlar procedure as in Preparative
Example 2, Step A, except 10 using dinmethylamne (2Min THF, 29 m) and
5-chlorosalicylic agjd (59), the desired conpound was pg€pared (4.5g, 78%
M+H=2C0). Step B jc acid (I Orfjemd A AcOH (DO g ded to the
product from Step h_above (2 and the_m xt as. 8 Nfd)r 20 m n.
The mi xt ure HagCdi I'tt edN@lst h wat er  and extractediwith CH2Cl 2, i ed over
anhydrous MgSO4, filtered and concentrated in vac@o ®o give the product as
a solid (2.2g, 88% Mt 245). Ste C 20 The product from Step B above (2. 2Q)
was partially dissolved in EtOH50mM ). Cone HCl in EtOH (5m in 40m),

foll owed by SnC 2.2H20 (7 .01 g) was added and stirred at roomtenperature
overni ght. The crude reaction was concentrated in vacua, diluted with

CH2Cl 2 and neutralized with NaOH The entire e /'hon was filtered
N ,— Step B SpeA
( SN N-H . NTNTY
=N N NO

Step C (\E
e

H,N
NH,

HO.C

Step A
Following a similar procedure as Preparative Example 2.8, Step A except using

3-nitrobenzoic acid, the desired compound was obtained and used directly in Step B.

10 StepB
Following a similar procedure as Preparative Example 2.8, Step B except using
the products from Preparative Example 2.9, Step A and Preparative Exampie 2.10,
Step A, the desired compound was obtained (86%).

15 StepC
Following a similar procedure as in Preparative Example 2, Step B, but using

the product from Step B above, the desired compound was obtained (67%,
MH+=331).



t hough celite, the |ayers were separated and the organic |ayer was dried
over 0 4 OCT 2005 WD 02/083624-PCT/ US02/ 12681 114 anhydrous My o
filtered and concentrated in vacuo to give a solid (540ng, 22% LJzi”é’?
PREPARATIWROIM8ARASLE 13.3 5 OH Step A IN N2 W Step C | m ROI/ES0¥E2681 10 NH2
W Step B 10 NO2 OH NH2 NH2 Step D Step A 10 3-Nitrosalicylic acid (109),
PyBroP (20.52g), and DI EA (28nl) in ankydrous CH2C12 (200ml) were combi ned

and stirred ‘mgﬁ;ﬂ ! z ﬂ 10 mn. Dinethylamne (2Min THF, 55m)
was added aﬁﬁ‘gm, PhEg? over the weekend. The m xture was
extracted with 1 N NaOH (aq) and the organi c phase was discarded. The
aqueous phase was acidified with | NS A(aq), ex';E:jd W CH2Cl 2, is

dried over anhydrou A, tered and goncentrat dinv . The oil was
taken wup in ether gnd o@ crashed out, triH@ Ni r to give
4.45g of a solid ( VFH=2"11) .

Step B
HO7G\L
H
5 StepA

N-Benzylpiperidone (2 g, HC! salt, hydrate) was stirred with THF (20 mL),
concentrated to dryness, and placed under high vac. The residue was diluted in THF
(20 mL}, and methyllithium was added (2.5 eq of 1.6N in Et,Q) via syringe. After
stirring for 3 hr, the mixture was concentrated in vacuo, diluted with water, extracted

10  with CHyCl2, and dried over Na,SQ,. Filtration and concentrating in vacuo gave the
desired product (50%, MH+ = 205).

Step B
Following a similar procedure as in Preparative Exampie 2, Step B, but using

15 the product from Step A above, the title compound was obtained (95%, MH+=116).

¥

PREPARATIVE EXAMPLE 2.12

Siep B

Step A |
N ——
HJLI\/@ —_— \g/‘\/

| Step C |
D mwe
20 OH CH

Step A
To N-benzyl-N-methylamine (20 mmol) dissolved in acetone (50 mL) was
25 added concentrated HCI (20 mmol), paraformaldehyde (30 mmol} and 2-propanal (2



Step B 20 The product from Step A (2.99g),.K2C03 (9.82g), and 'ﬁffﬁﬁf]ﬁﬁ?e
(8.84mM ) were conbined in acetone and heated to refl ux overnight®

reaction ' red and concentrated in vacuo. The oil ﬁ‘@@fﬁ up in
CHzd 2 an‘gﬁ\?\’gg#gidﬁvmth 1 NOH M 0 4 OCT 2005 WD 021083624 '%ég%ll%m

115 NaOH, dried over anhydrous MgSO4, filtered and concentrated in vacua to
give 3.3g of an oil (99% M#=225). Ste C The crude product from Step B
(3. 3g) wamL} tAfter esthminigr &t refox Bee@igidhtng) | mixtiEeQvaé Sonteninatbel /n avalbydy ogen

gas at nospher 2Qpsi._oyer,ni +Jhe reactiqn . mxture was fi)tered

Pt ougn ciktadwihaalhe besierdp PR 14 BIEHEaRctadart ok JbS ogniFhapemag of
a solid % . t ; 4%}'3%&

di ssol ved | r‘? DAW%?{) ﬁl%%egfﬁﬂmBg%égﬁ%g@ﬂn %%9%%§R’V§Qéa e (Pryggl\'/!v?tse to

t he react{B8%)avhich hasrusedudireotlgsn StepBed at  room tenperature for 1 hour.
50% NaOH was added to the reaction at dC and the mxture was extracted with
CH2CI®2, dried over anhydrous MySO4, filtered and 15 concentrated i n vacuo. )
The crud g ure was purified by preparative plate chronmatography (Silica,

5% MeOH/ 2) to give the desired product (298ng, 23% MH=273). Step
20 BBr 3 (2. l4rihe froduchfr@in2Slied) A ebovedied mg) waSdiSiodrebinfe@H (L) ahdt he

product fraom Step abov and stirred overnight. solid fornmed and
was fil tt@rt@&,Wﬁ%ﬁ&ﬁ‘ﬁﬁagh&@%&b—égfﬁﬁgﬁﬂg ar %{gir@ﬂ' B’iﬁ ﬁé&’ﬁﬁ? &HaSve plate

O, ShieaNirated v ya ¥ M Aotk dorabhd Relialf WS et I Bten | ¢

St eptoA ~NB withept Burification.

Step C
The product from Step B above was diluted with MeOH (20 mL) and to this was
added AcOH (0.1 mL), a catalytic amount of Pd/C (10%) and the mixture stirred under
15 Hy atmosphere (balloon) overnight. The mixture was filtered, 4N HCl in dioxane (1
mL) was added, and the mixture was concentrated in vacuo to give the desired
compound that was used directly without purification.

20 PREPARATIVE EXAMPLE 2.13

’ HC!
Step A !
MeQ,C._NH, - o cr NO,
2 O OH

Step B ITI

NH,
HO,C 0 OH

25
Step A .
Foliowing a simitar procedure as Preparative Example 2, Step A except using
methyl glycinate, the desired ester was obtained. The mixture was poured into 200
mL of 1N NaQH, then extracted with dichloromethane. The pH was adjusted to 1 and



Nl -12 NH2 CH NH2 SteDA To_ the product from Preparative Exanple 1?0&3 CS‘I@E" D
(200ngy) was added 5 phenyl boronic acid (98ng), PdCl2(PPh3)2 (51 )U afd:
Na2CD3 (155ng) in THE/H20 (4nll1l m ). The solution was heated at 80C

over ni ghwo 0E0EI24 was added to reaction and washed w t h IPOY/0&QH268The
organic |l ayer was dried over an hydrous My S04, filtered and concentrated
in vacua. The crude m xture was purifi by preparative plate

chr omat Qgr.gph 9 ] 2C) 2 gi Ve 128 of an,oil 5% MH=271). 10
5 & op NAGIOVHR AR bt sattEatcs) Akl o severdtuys, e res BR RPETAES 5 op
E and usj a(ﬁgc/w ' d was

pr epar e?%ﬁ‘&érg,s 6 005&5@&@@}0@3@%@@%}%&%@3&9 -1 .51'7 Fol | owi ng
the procedures set forth in Preparative Exanpl el3.4 but using the boronic
acid fr@tepie Preparative Exanple indicated in the Table bel ow, the anine

duct bt ai d.. PCTIUSC?2112681 4 OCI 2Q05 08 4 117
D U0/ 126 EOIPAIS B BSOROCOAUERS BLLePETeIe DRmPIe 218D b S,
-N2. 2. 5%thrédtﬁ(tWWA%@ Rt céﬁ%bund was obtained (95%).

PREPARATIVE EXAMPLE 2.14
10

HCI
H Step A N
MeO,C._N._ » o cr NO,
2 O OH
Step B !

NH,
HO,C o OH

15 StepA
Following a similar procedure as in Preparative Example 2.13, Step A except

using methyl N-methylgiycinate, the desired product was obtained (18%).

Step B
20 Following a similar procedure as in Preparative Example 2, Step B, but using
the product from Step A above, the title compound was obtained (95%, MH+ = 225),

PREPARATIVE EXAMPLE 2.15

25

o Nt/

S YQ\ ¢

~ — —

H . N HO :
\ﬂ)(ilm, L0 O




CF32.325 B(OH)21 NH2. OOH 13. 7F3Cl1. 18% F3C2. 325 B(OH) 2~N NHS 0CH
Preparative Exanple 13.8 5 Step B OH Step 'C NO2 NH2 WD 02/ 083624y ?:B@TQU OC
T 2005 PCT/USC2112681 St epA 2- Cyanophenol (500nmg), sodium azide (819nm),
and tri ePMRAZIEPHE  hydrochl oride (1.73g) were conbined i nPSHPHYEEEL t of uene
and heated to 99C overnight. After the reaction cooled down, product was
extracted with H20. Aqueous 5 layer wasggcidified with conc. HCl dropw se

gi ving a precirgi | was filtered ' pp%y&tﬁ 7%
MH=163). Ni tﬁ%%%u%ﬂ%ﬁ) in AcCH (%ﬁ@%@téagggg to t te“(’%?':(z)(gﬁ’ tléfrom
Step A i 874200mg), IDiEAY{100ula8ekinnusatitydicracid (t120mgpand IEI@H (4mf) svere for 1
hr. CH2Cl 2 and n, were added to reaction. The.organic |ayer drj over
iy dr ouSOTISH B hPaleetio rax YRTEGRHaiE Me TR BompoupR B0 Nikr=367).
Trituration in ether gave the product as a solid (12ng, 9% MH=208). t s
Step C The product fromstep C (56ng) was stirred with 10% PdlI C (20ng) in

Et OH5MeOH (15ml) under a hyd ARRET HE Bvidr ni ght. The reaction

o 0
r[l al ,L Y
N \ S
| —
= =
The above n-oxide {2g) was combined with H;NMe/H,0O (15cm®) and heated to
140°C overnight. Potassium carbonate (1.3g) added and the mixture concentrated in

vacuo. Extraction with EtOH and concentration of the filtrate in vacuo gave 1.56g of
10 crude amine (MH+=125).

PREPARATIVE EXAMPLE 3-10.50

Following the procedures set forth in Preparative Examples 1-2 but using the
15 carboxylic acid, amine, and coupling agent [DCC (Prep. Ex. 1) or PyBrop (Prep. Ex.
2)] listed in the Table below, the indicated amide products were obtained and used

without further purification.
Prep Carboxylic Amine Product 1. Coupling
Ex. 7 |acid Agent
2. % Yield
3. MH*
3 \N— 1. PyBrop
NO 1) <)
S i VAR N S VY e
OH
70
4 | | 1. PyBroP
NO, N. 2.49%
HOL  on H Y NH, | 3.209
O OH
5 NH3 1. PyBroP
NO, 2.95%
HOLL' on HN NH, | 3 153
O _OH




m xture was filtered through celite,

to give 29ngy

in WO Pat ent

procedure disclosed in WO Pat ent

of a solid. (62%

MH+=178) .

the filtrate was concentrated in vacuo

| 20 PREPARATI VE EXAMPLE 13.99 C N

HS NH2 0~ 0 OH 25 The am ne was prepared follow ng the procedure discl osed
Appl i cation 01/68570. 04 OCT 2005 WO 02/ 083624 pcCTiédid/ Hies1
PREPARATWORZ083%8P1L E 1310 119 s The ami ne was prepared fol PGUPH3/1R6-

13.11 O Step A T00-F3 Step CHO F 1Qftep 0 R

towrngthe

Application 01/68570. PREPARATI VE EXAMPLE

~Cl H. Hptd—Fot OCRGUr € descrT ed T 8. 2,
Step Al the HKeton r ppar &d2( 6. 4g, 1369 . of
ketone|[(1 Q) eglgb ne cﬁﬁy benzyl am ne (0. 73m ) (20m)
was added 1 N|Ti A4 iQ tol hene (3m) at {rdOMYeny The
precipiitate V\és filtered aphd the filtratle WasgCcongg trated in vacuo and
puri fi ggvia /ﬁ 1. PyBroP
NO, /ﬁ LN 2.76%
HO.C o ANY NH, | 3.223
O__OH
8 HO HO 1. PyBroP
NO, TN 2.65,53
HO,C N NH
2~ OH *H S oH 2 13,209
g Cl 1. PyBroP
NO, O 2.59, 69
HO.C' oy N N NH, | 3. 207
O OH
10 HO—, HO—, 1. PyBroP
NO, % ; 2.49, 86
HO.L oy <:' 3.237
! N NH,
“H O OH
10.1 '?' 1. PyBroP
QNOz \ 2. 30,88
HOL Gy e NH, 3. 193
N o! OH
10.2 Y 1. PyBroP
QNO 2. 26,87
HO; OH : H,N NHz 3- 195
’ ek o oH
10.3 H 1. PyBroP
oo NHo |~ 2. 38
HoquH”"’ D R T
10.4 H 1. PyBroP
Do | AR b |2 20
HOL Ly NH, r i, NH2 1 3. 209
10.5 H 1. PyBroP
Qm NH, N 2. 38
Hoe G /j' /j’ NHz |3 223
0O OH
10.6 2.7 %N/O 1. PyBroP
CQ\NO o, F;C’s" N NH; 2. 32,99
HO.C Gy FaC’S“‘H NH 0o oH 3. 367.9




flash col um chromat ography (Hex/ Et QAc,

% .

wi t hout sol vent

for 4hr.

puri fi edypigdgdsash col um

pr oduct

fromStep C (560ng) was dissolved in ether (8m).

(799 .

1811) to give 800nmg of product (71

20 to C The imne from above (760ng) and ~BU (800ul) were sti
The crude reaction was concentrated in
chr omat ogr aphy (Hex/ Et QAc,

L3 2

811bciRselitgs000My of

25 0 4QCT?0C6 WO 02/ 083624 PCTI US02/ 12681 120 StepD The im ne

3N HCl

(5n)

added

and

let stir at room tenperature overni ght.98he ether |ayer was separated and

concentirf@ied {n vacuo to gtve 400mg of tlhe am ydrochl gr1, dpyBrdpjuct
(93% . |5 Step|A ClA{ H2N 10| Thegytitl e conpound pr epar ed ?I%b@ﬂ y gs in
Preparative Exa 211, usi ng t REOL Henzytqgkggrlnstead of
2- R- metlhyi benzytar nftthe (69 PREPARATI VE 43 14 ARATI VE
EXAMPLE 13.12j0OH H Lo ,, Si DA 3, "4 ~NStePHE )I P )N® Ph StepA At room
tenmperature, CsF (60ng) was added @b a rikturp of furfuraildehyde (1.Bm)
and TMp- CF3 (2.59) and stifrred at room tiespe ure (24 h) |and refluxed for
20 anotrher—12h—3N-HC- (404 ) was—addedland afbt8H 4hr — t ha—nixture-—was _
extract é@-afvith et her, washeéd with brine,| dr} SO4 1an@ nceng r at ed
in vacilio to give progluct 2.~\69, 100% " 4 OGR.2308M0
02/ 083¢24 PCT{u 81 ‘s NH2 13, 269
\ Ho”\\o o OH
HO’;\.\O
10.8 2.1 4@\’(@ 1. PyBroP
( 3. N 2. 58,95
NO2 Nt 13, 233
MO on NH Ho O OH 3 1
HO
10.10 2.12 | 1. PyBroP
OH N
Sl D P s & A EPY:
TH
10.13 2.4 i - | 1. PyBroP
G | g 0| 2 g8
P S BN N ° o |3 307
H H
10.14 2.2 1. PyBroP
«;ﬁ} NO ONJ\Q}OT%\ 2. 55
] H02 OH 2 D\(iﬁ NH 3. 347
10.15 2.1 "71’@\ 1. PyBroP
“ i O O’\“’in’o v 2. 41
e S e e 3. 369.1
10.16 2.3 1. PyBroP
S o i Q\(ﬁ\‘foj‘/%"’ 2. 56
o | Oy A : 3. 354.9
10.17 2.5 8 1. PyBroP
fa o A w | 2. 56
e Sl PN PN o o |3 308
H
10.18 124 OH 1. PyBroP
f ). OH 2. 10,95
T Gl /g é \H/Q\ 3. 2529
0 N
L\V,NH NH,
O _OH




121 To a solution of alcohol
tenperature was added Dess: Mart-in reagent (|
After stirring for 3hr at

wat er .

from above (2.60Q)

roomtenperature,

in CH2Cl 2

Qg) portionw se and
10% Na2S2d3

at room

0G0l

op of
was

added anWOLR{8¥624stirring overnight, the solid was filter®gl/Es62/13¢fd t he

filtrate was extracted with CH2d 2.
saturated sodi um bi carbonate, dried w gy MySO4,

s The organic | ayer was washed with
filtered and concentrated

in vac 0 Eth T FHexame—t1 230t —was—pdded—tot res yc,Pf'Ij‘ red, and
fiItraPCncantr ed in vilacua to,give {he produ 7%@ gﬁccm
Fol I owi ng t he prc‘);%w@es des ibe&pi n Pfeparaf | e| 3.4 Steps B, C
and D, {the am|m&CLsgt was [pfepa ed. “PREPARATI vPLRE |8 1%4%3. 17
Fol | owifng the|procedure s forgh in Preparatine Exanple 13.13, but ysing
the 1% prepaned or comerlci akf'y avail apl deﬁydes, theloptically pure
am ne roduct§ in the Tabl e bel ow were| 6t af ned. Prep
Al dehy greangrefroductietd—{+o)—Ex—13 5S4 12209 G CRro—HH2 N £ +HIN |
G-d :-?@1 1%~ =.GF3 Opzfl /d H, H2N 8r Br ; Tg%goﬁ
HO N o] Y
Hoz-{qH'“"’ NH, | 3. 264.9
@ OH
. OH
10.21 HO NH, 1. PyBroP
o o 2. 64,95
HO;CQOH : N 13, 273
NH OH
s
10.22 1. PyBroP
H
H N o 2. 45,95
HozcgoH Nz U ~ NH, | 3. 273
Q/N\‘ OH
HO
10.23 Y@ 1. PyBroP
O NH; 0. 2. 4495
HOzC'QOHNOZ T 73,/\’ N | 3. 281
JNH OH
Q
-3
10.24 1. PyBroP
ﬁ } -~ 2. 41,95
NO; N ~ N 0O !
HOy OH ( _ H NH, 3. 281.1
N OH
\
“ ]
N
10.25 1. PyBroP
NG N~ 2. 48,95
Mo, H O NH, | 3- 257
N OH
\




WO 02/083624 0 4 OCT 2005 PCT/US02/12681 122 0 ~Fa 13.17H o _pa @60/?[]55
H2NCJH H2N > 11~0 PREPARATI VE EXAMPLE 13.18 CF3 5 The title conmpound Was
prepar edy; 1¢ok T | uor ophenyl ket one according to the pro cri bed
i n Preparg{({a@g Bamle 1311, Steps B G and D (68%. A
13.19 10 0 0 0 O Step 0O Step E1'-'S S- N YN I) RO I

100
10.26 J‘O -’O \”/Q\ 1. DCC
E:&- N 2. 15,99
Mo, G, NH N 13, 235
O oH
10.28 H 1. PyBroP
2. 52,95
3 o :
Ho HO/\Q NH; |3, 237.1
N OH
()
10.29 OH H 1. PyBroP
f ) N o 2. 31,95
HO2C OHN02 ™~ NH, 13. 259.1
HO % OH
o8
10.30 ¥ 1. PyBroP
O HO o 2. 54,95
Ho /\]/\:l NH; | 3. 250.9
H
10.31 /\/ﬁ 1. PyBroP
@) HO ™~ o - |2. 64,95
Ho, Y 8 NH, | 3. 210.9
10.32 HO/\/NHz 1. PyBroP
2. 47,95
0 ¥
HO;C’COHNOZ NH, | 3. 197
10.33 H 7. PyBroP
v HO/\‘/NO o 2. 47,95
HO.C” 4, NH; +3. 273
HO/\% oA
10.34 | 1. PyBroP
o ;N:H o 2. 51,95
HO,C” {4 2 NH, 3. 2371
HO
10.35 NH, 1. PyBroP
O OH 2. 60,80
NO. H 0
HO, ’ ] 3. 224
S |, C[W\)J\
)




HORN H2 MeO N P Med Br

Met hyl

Ste

15

- 3- hydr oxy- 4- br onp- 2- t hi ophenecar boxyl ate (10.0
di ssolved in 250 nL of acetone.
added f oYOPI@8%BY a sol uti on of iodonethane (14.5 ni, 233F
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PREPARATIVE EXAMPLE 10.55

Alternative Procedure for Preparative Example 3

Step A

HO

OH

NO,

NO,
OH

To the nitrosaticylic acid (3 g) dissolved dichloromethane (150 mL) at room

temperature was added oxalyl chloride (4.3 mL) and DMF (0.01 eq.). After stirring for

one day the mixture was concentrated in a vacuum to give a semi solid which was

used directly in step B.



wer e separated, the aqueous |ayer was washed with CH2CI 2 (30 nL) and
adjusted to pH -8 using a saturated NaHCO3 aqueous sol ution, an@l Qe 7003
separated organi ¢ |l ayer and organi ¢ washing were conbi ned as organic | ayer
B. The nWlﬁ)corzg’F‘?ﬁ%d aqueous 30 solution was extracted w t hPCHES92426830 i x
4), the extracts were washed with brine, dried by Na2SO4, and concentrated
under reduced pressure to give 0.48g of solid as the second crop of the
titled product. Organic |layer B from above was washed with brine, and
concentrated to an oil, which was separated by preparative TLC (CH2Cl 2- MeCH
= 50:1) gy@pgd ford 0.45 g of a solid as the third crop of the titled product.
The 0 4 005 WD 02/ 083624 PCTI US02/ 12681 125 overall yield of the
product, N, N - - dinethyl ydr oxy- 4-am no- 2- thi offRgpeca rboxa md e, is
2.32 g (89% (MHO = 187. REPARATI VE lEXAI\/PL[E 1 @- 0 N=< Ph Ph Step A
| MP Meo NPh HD ' NH2 Ci No.~ | Step A EBtugh, from Preparative
Exanple 13.19 Step D (1§]569) in &ZCI 2 10 (55m )| was} adde 2pot assi um
carbonate (1.8g) foll owed bpPHdr opwi se addition ofo br@i ne (0.45nl). After
5hr of m xing, water (100m ) was added to the reaction and the |ayers were
separated. The aqueous | ayer was extracted with CH2CI 2, which was then
washgd with ' ?ltcﬁ'\qs% jciar ' i

orga%i c Iayteall;d {v'\%sm ?‘%rlie% Wt h %mmﬁﬁ'ﬁ%ﬁ@ﬂﬁwgg@ﬁﬂﬁﬁ%%%e roesi due
was pur i @avas addex] diraethycaninenincTHie (2N eplutiony 240 R ) 29nd wiethytdmink @g of
product (83%. Step B.T roduct from above was reacted in the (ijrll,ll‘e

) h rqc
set for t#A-1-nABPRHIFRYT0E24 BESFHREIOPH RINBLELITE 1§ TPIewas sarGrntrat
vacuo, diluted with 1M sodium hydroxide (30 mL) and after a half hour was washed

with dichloromethane. The aqueous phase was acidified with 6M HCI (aq), extracted
10 with dichloromethane and the organic phase was washed with water, dried over
Na,SO,4 and concentrated to give the title compound (3.2 g, 93%).

StepC

! — |
~N NO, ~N NH;

0 OH 0] OH
15
A mixture of the product from step B above (6 @), 10% Pd/C (0.6 g), and EtOH
(80 mL) was stirred in a parr shaker under hydrogen (40 psi) at room temperature for
2 days. Filtration through celite and concentration in vacuo afforded the title product
(5.1g, 99%, MH" = 181).
20
PREPARATIVE EXAMPLE 11

Step A _ [
HO, =
StepB Step C



PREPARATI VE EXAMPLE 13.21 25 0 Step B O Step A To the product from
Preparative Exanple 13.20, Step A (300nmg) in THE (7m) at -78 &4 R4S 1Bldded a

sol uti on“qj‘m%g%ggi (1.6Min hexanes, 0.54nml). After 1 hr, _},gir@gg%pﬁieﬁg%e

(0.42nml) was added dropwi se. After 3 hrs of stirring at -

02/ 083624 PCT!1JS02112681 126 reaction was warned to room tenperature
overni ght. Saturated ammonium chloridd0d4nd water were added to the reaction
and extracted with CH2CI 2. The organic | ayer was washed with saturated

sodi um kgtgprdponate and brine, dried over Na2SO4, and concentrated in vacuo.
The crude product was purified by 5 preparative plate chromat ography

( CH2Cl 2- MeCH Folipwving asiilarprocedurd 8s in Preparative fixangpleltl enggptd®iyg St epB

10° Eandiety/ SR it SRT0E] aed erpRubieaBbRAls fihmeeSsd5h 5 | TN
I\P/ﬁOI\F Prbmaﬁcﬁygé)p@ﬂa(pgd weyye S, yil. _d . -1 ~ -~ Mo N=- Ph HO NH2

Step B
Nitric acid (0.8 mL) in H,SO, was added to a cooled (-20°C) suspension of the

product from Step A above (3 g} in Ha804 (25 mL). The mixture was treated with 50%
10 NaOH (aq) dropwise, extracted with CHxCl,, dried over anhydrous MgSO,, filtered and
concentrated in vacuo to give the product as a crude solid (2.1 g, 44%, MH* = 225},

Step ©

The product was prepared in the same manner as described in Step B of
15 Preparative Example 2 (0.7 g, 99%, MH"* = 195).

PREPARATIVE EXAMPLE 11.1

OH QH
NH N
HO — - NO,
O OH
OH
N
— O/ NH,
20 O OH

Step A
The above amine was reacted with the acid using the procedure set forth in

25 Preparative Example 2, Step A to yield the desired amide (54%).

Step B .
NazS20; (1.22g) was dissolved in water (4ml) followed by the addition of

NHy/H20 (300ui). The solution ws then added to the product from Step A (200 mg) in



Step A To the product from Preparative Exanple 13.19 (400mg), S&ﬁp %n
CH2d 2- pyridine (14ml) was added N-chiorosuccini m de (220ng). FThAGHABure
was stirred for 20 5hr and then diluted with CH2Cl 2 and washed with water,
sat ur at ed"@¥di83¢84bi car bonate and brine, and concentrated PERTIBEU68The crude
product was purified via preparative plate chromatography (CH2Cl 2- MeOH =
50:1) to give 180ng of product (64%. Step B The product from above

(274ny) [ Pedi NS r t i Dy r At e
15 100 BEehS ERE o8 RSSO s oogtuU hitensl SBSLRURE VR BEELS
PREPARAT bMfEmin*AvBhtatégraphiyHCH. 8l 2picO RSt 20 1 MdPRiveNOdhg Bf piodBichisb%e0A To a
stirred solution of acid (630ng) from Preparative Exanple 13.19, Step B in
CH2Cl 2 (Wﬁﬂ?}zﬁﬂd-s added oxal yl chloride (235ul) followed by a catal ytic
anount of DMF (1 Qul). The m xture was stirred for 1 hr, then potassium
carbonate (1.8g) was 10 added foll owed by 3-am no-5-nethylisoxazol e (443ng).

The reaction stirred overni QW%MRAMVECEDQAMHCE wigh water (25ml). Layers
were separated and the organic [ayer was washed wth brine, dried over
Na2SC4, and concentrated in vacuo. The crude product was purified by
preparative plate chromatography (CH2CI 2 afford the product (580ng,
78% MH=317,319). 15 Step B The\gci fr e above (750ng) step was

reacted followi ng the procedure sé¢” I n"Weparative Exanple 13.3, Step
Bto yield 625ng of product (80% MH+H=331)gn20 Step C

Following the procedures set forth in Preparative Example 11.1, Steps A and B,
10 but using N-methylmethoxylamine, the title compound was obtained (86%, MH+=181).

PREPARATIVE EXAMPLE 11.10

o o1
+ — Gﬂ
o LA —= \/lez
£ O OH R
HO/\O Ho/\o O OH

15

Step A
Following the procedure set forth in Preparative Example 1, but using
N-hydroxysuccinimide and 2% DMF in CH,Cl,, the desired amide was obtained (33%,
20  MH+=297).

Step B
Following the procedure set forth in Preparative Example 2, Step B, the amine
was prepared (99%, MH+=267).
25



The product from above was reacted follow ng the procedure set forth in
Preparative Exanple 13.19, Step Dto yield 365ng of product (53% @;ep 0
The prodyd ;g( 9 above was reacted follow ng the procedurg,&%ﬂgo%@ﬁ
Preparative nple 13.19, Step E to give the am ne product ( 127
PCTI Us02/ 12681 V\D 02/ 083624 PREPARATI VE EXAMPLE 13.25 0 Step A H2N St ep A5
To a solution of 2-nmethylfuran (1g) in Hither (30nl) was added n- BulLi

(5.32n) ERERNQATME@G@MP@JE thgiwar med to room tenpenatid e and t hen
refluxed at 38 C for 1 hr. The reaction was cool e&éback down to -78C wh

the furyi IithPiRwinadhe piesrdidgs get terih infrepamtine Fxa 1&&&3%%&@ at

roomte e t extracted
with et @ﬁbﬁiw ‘ﬂéuéﬁgh %‘hg % oﬁridl%%{ggr a %@ﬁo@@é}?@@ﬂ%ur e
product gpRguctIMEreSOBRIMRdTA8d agbdavithtt ﬂrrﬂmrpemmsh@g the procedure from

Preparative Exanple 75.75, Step B and the alcohol (1 g) from above and
carrfed_—on cri

G F_.C_‘Lhe_a-m-ne_-\o.as-Jar_eupa-Le-d—us; ng the
pr oceduf Brep on| PrEyvliei ve (@R e 75. 75 Prasiusy C to yi el d| 200%yYSid ah oil
(53% . DE#. O Cragidos PCTI USCp/ 12681 128/ OH 0 Step B :/r )2WSlHp c [T 0 4
O CT 20p%1\1W® 0R/ 083624 PCTIjUS42/ 12681 @\(\/H{Q\ 1. 45,92

OH N w | 2. 310.0
HOzGQc;;Noz \Hf\)\© OH o oH "
11.12 3 ’ 1. 45,95
HO. Q NC2 /ﬁ ani\/ |
© OH CIH.H,N & ° o
11.13 1. 85,85
Qm N 2. 2511
HOC Sy 2 NH,
0PNy O OH
11.14 O 1. 99,92
H
QNOZ )\/ /K/N NH, 2. 2111
HO.C™ %
O ___ OH
11.15 Q 1. 48,84
o Ho/‘k@ 2. 265
oS Gy N NH,
& OH
11.16 ~ | | 1. 78,91
C/sz \N/\/NH NN NS 2. 238.1
HOL om / / 0  OH
11.17 1. 67,90
i}mz
HOL™ &h HO " Hop\N/Q\““z 2. 2651
Q o OH
O
11.18 Q /\ o™y 1. 28,99
R HO\[(t\/NH g/’\/ on Nhe |
o}
O




129 PREPARATI VE EXAMPLE 13.26 9 Step A "H Step B C C2F \\ IT Step C C2F5
StepA 5 Perfluoroiodide (3.6nt) was condensed at -78C. Ether 333’5@1@1)%

added followed by the nmethyllithiumlithiunbrom de conplex (1.5Min e

18. 4ml) . WAX@26836245m n, a sol uti on of 5-methyl fural dehyde PRT/BR$12681 et her
was added dropw se. The reaction was warnmed to -45 C and let stir for 2hr.
Saturated ammoni um chloride (30nml) angppater (30ml) were added and let stir
at roomtem&mmé%w Iayers wer e separated and the aqueous

| ayer was e he organic |ayer was washed with brine,
dried with Na2SO4, filtered and concentrated in vacua to give 5.86g of
product (100% . StepB " e al cohol from above was r ed to formthe azide
usi ng the procedure, set rth in Prepgpapi ve Exng Step B. Step C
The azi de from abov Syredized t o Fe+Attre racem 2sing the 20

procedure set forth i POs#parative Exanple 75.75 Step @1 0 4 O CT 2005 WO
02/ 083624 PCTI US02/ 12681 130 PREPARATI VE EXAMPLE 13.27 0 O St ep A H--~\

~/ Step C Step E OH Step B step
StepB StepC
0 OH

O OMe
N N
StepD StepE, |
O OMe O OH
N
Step F .

- T “NH2

Step A
Foliowing a similar procedure as described in Preparative Example 2 Step A

except using dimethylamine in place of R-(+)-3-pyrrolidinol, the desired product was
prepared.
10 '
StepB
The product from step A above (8 g) was combined with iodine (9.7 g), silver
sulfate (11.9 g), EtOH (200 mL} and water (20 mL) and stirred ovemight. Filtration,
concentration of the filirate, re-dissolution in CH,Cl, and washing with 1M HCI {aq)
15 gave an organic solution which was dried over anhydrous MgSOy, filtered and
concentrated in vacuo to afford the product (7.3 g, 57%, MH* = 337).

Step C
The product from Step B above (3.1 g) was combined with DMF(50 mL) and
20  Mel (0.6 mL). NaH (60% in mineral oil, 0.4 g) was added portionwise and the mixture



0 HZN 5 Step Followi ng the procedure set forth in Preparative Exanple 13.26,
Step A the alcohol was prepared (100% . Step 13 10 To a sol ut@prﬁtcpfm[ﬁhe

al cohol 0] fromstep A above in CH2ClI 2 (20ml) was a

N net hylgﬁo&%‘}ﬂzi‘ne nonohydrate (575ng) and a catal ytic aﬁgﬁﬁ{sﬂ%ﬁﬁﬂ
tetrapropyl amoni um perruthenate (76ng). After 3hr, the m xture was dil uted
with hexane (10m ) and filtered througpga silica pad, rinsing with hexane:

CH2Cl 2 Thevfid t : t j V= f

or oduct 190 0pd pLORight | ChENTRGRTAT ", §BOED Affbrd8l WrdshE URICA D |
THE (9. Sditjtechnithddidb@ld, wasBedwith TINaQd{aqg), dietcohst anixadrobs MgS@ine (1 M

in tol , 1) foll db | ut | . of. b X I i th

i et hy | GLETeS ABACoNGRITEEY FvarE) RRLGCAIOR FOUOR S SHBASI GO The mi xt ur o
was stir . ] | t E@qﬂper re for 5hr. The
i >S<t3r:a (EQA?Z,% égEggﬁéggﬂm%d?%&%hgaﬁng@gr%ﬂﬂ& ) “\Aal?sjlw'added dr opwi se

to the mxture. After 30mn, the mxture was concentrated in vacuo to give
an oily residue. WD 02/083624 0 4 O CT 2005 PCTIUS02112681 131 The residue
was di ss38Rdd in CH2CI 2 and washed with IN HCl, water, and brine. Dried with

Na2SH4, filt | ' ified
via fl ashI coﬁjﬁpc ro&naﬂ?)gg%%ﬁ?m% @Q@P%ﬁﬁ%ﬁﬁ%mﬁ?dﬁpﬁg (g?'('j linl ©
oi | OI( 67%ng) SnﬁWF%Thg)Weceahehge(dlatﬁmt for dmmbpﬂmmledfiovmﬂnt 0 fSor m t he .
azi de ing the roc r t _forth i r rativye a e 75.75 Step B. 1
Sep £ Tieserntee PROTIUES Wb EKan e M NERTIEaATr i aba Al the SRaRIC 1

Et 4 . i ! :

1 00 SooRact WBRSdnd BYer Auas VESOR SHE, BeiicBntiaten Fi fadibiiid plrHES
700ny of bpprghacativerfidte chromatography (Silica, EtOAc/Hex, 1:1) to give the desired

compound (62 mg, 44%, MH* = 250),

StepE
15 BBrs (1.3 mL, 1M in CH,Cl,) was added to a CH2Cl; solution (5 mL) of the

product from step D above (160 mg} and stirred for 30 min. The mixture was diluted
with water, extracted with CH>Cl,, dried over anhydrous MgSO;, filtered, and
concentrated in vacuo to give the desired compound (158 mg, MH" = 236).

20 StepF
A mixture of the product from step E above (160 mg), platinum oxide (83%, 18

mg), and EtOH (20 mL) was stirred under hydrogen (25-40 psi) for 1.5 hr. Filtration
through celite and concentration in vacuo afforded the product (165 mg, MH* = 2086),

25 PREPARATIVE EXAMPLE 12.1
N Step A _N Step B
oy - g,
O OH
Q O

3 l Step C & |
2 N ’
N : “NO, N N\HQ*NHZ



15 PREPARATI VE EXAMPLE 13.28 NMs2 X NHVs Step F NHVs NH2 S NHVs Fb,A g@
stirred solution of 1-(2-thienyl)-1-propanone (3g) in acetic anhy 6 ! m )
20 at 0C was added dropwi se a solution of fumng nitric acid in acetic acid
(2m in MO Y0B3I624After 30nmin, the reaction was warned to POBMSOZMERY at ur e

and let stir for 5hrs where a solid precipitated out. Ice was added to the

reaction and the solid was filtered. T solid was purified by flash col um
chr omat LAPAY (Hex! CGH2C12, 3:1 and 2:1) to yield 800ng of desired product
(20% . B The above nitro-thi ophene compound (278ny) was reduced using

the procedurEoliRiing @r difnilan iﬁc@ﬂer@tasm%p@namezxaﬁh B B Stepd ercsddny of
6 P 2005 WO 02/ os§624 Pcpn usoz‘ﬁtzasl 132

product (23% . Step N COH

Step C mngﬁoémetaman@memgéwy@)pynufm and gtnitrasrlicylie Reitk $oe tesied sosmaund

0. 5mL CH2Cl 2 (35mL d sti d at t t f

( )‘E%Pg%bﬁ}ggéﬂﬁggm ( ) and stirred at roomtenperature for

1 hr. guenched with saturated sodi um bi carbonate (15nil).

The ¢rganic |layer 5 was washed with brine, dried over Na2SO™4, filtered and

concentrated in vacuo to afford product (854ngy, 100% . Step D To the above
product $®pBy) in THE (25m ) was added dropwi se a solution of 10

overnight, -t Fek caegHB Cife SledRaovEn3 N ims ARG Wb i RIT LA B e
g]p ]90?3' m% gt(;:;ré? wmﬂcpwe(o hag $6¥2 Hri IFirifiesticBy CongAf ohpdbe@tddraphguo to
(silica, 10% MeO%—l!CHQCIp_) gave the pyridyl N-oxide (0.32 g, 100%, MH" = 303.9).
10
Step C
Following a similar procedure as in Preparative Example 11.1, Step B, but

using the product from Step B above, the desired compound was obtained {(15%,

MH+=274),

15

PREPARATIVE EXAMPLE 12.2

Step A
HO NO, - 0 NO,
O OH O OH
Step B
—_— A0 NH,
O OH

20 StepA

3-Nitrosalicylic acid (4 g} in MeOH (100 mL) and concentrated H,SO, (1 mL)
were stirred at reflux overnight, concentrated in vacuo, diluted with CH,Cl,, and dried
over NapS0;,. Purification by column chromatography (sitica, 5% MeOH/CH,Cl,) gave
the methyl ester (2.8 g, 65%).

25
StepB

Following a similar procedure as in Preparative Example 2, Step B, but using
the product from Step A above, the desired compound was obtained (95%,
MH+=167.9).



>100% . 15 St p E The ketone (2.36g) above was reacted via the procedure set

forth in Preparative Exanple 88.2, Step Bto yield 547ng of pro T 7005
(86.6%. “%6\2 q To the product from step E (310nmg) in d| %%2&
The

(12m) was a dropwi se a solution of LAH (I Min ethe
m xture was heat ed to reflux overnight. The reaction was cool ed to room

tenperature, Si02 was added as well as 1¥&ater (1 ml) dropwise and let stir
for 15mn. The m xture was filtered and the filtrate was concentratred in

vacuo. The crude product was BREPARATTVE EXARNEPLH 128 pl ate 25 chromat ography
(MeOH CH2C12, 15:1) to give the am ne product (40ng, 14%. 0 4 OCT 2005 WD

02/ 083624 PREPARATI VE EXAMPLE 14 NH2 Step B 5 Step A 133 Step A

PCTI US02/ 12681 3-Nitro-1, henyl enedi am ne(1 O g), /§Udi umnitrite (5.4 g)

and acetic acid (20 nl) 6L\e_p\g| eat ed.-at60C gwer night Nl hen concentrated in -
vacuo, diluted with wat eP d extracted with Et OAC he_pr oduct

precipitated fromthe organi §&ppase (5.7 g) as 10 a Qd and used di rectly
in step B. Ste 12 B The pr ct” fromStep A above (2.8 g) was stirred with
10% Pd/C (0.3 g) in MOCH m -) under a hydrogen g(%s at nosphere

over i ght. The reaction mxture 5 was filtered through celite and the
filtrate concentrated in vacuo, to give the product (2.2 g, MH#=135). 0 4

OCT 2405 WO 025 033RMbiReErA8Mdxike BaM2doms) it EtOP! 240mLFRt B°C was added

acetyl chloride (3mL) and the mixture was stirred at reflux overnight. Concentration in
vacuo, dilution with CHzCl> and washing with NaHCO; (aq) gave the title compound
10 (99%, MH* = 160.1).

PREPARATIVE EXAMPLE 12.4
OH

R
L__NHHCl

NBoc

To N-Boc morpholine-2-carboxylic acid (2g) in THF (5ml) at 0°C was added a
15 solution of borane. THF complex (1N, 10.38ml) and the mixture was stired for 30min
at 0°C, and for 2hr at room temperature. Water (200m!) was added to the reaction
and the mixture extracted with CH,Cla, dried with Na,SOs, and concentrated in vacuo
to give 490mg of product (26%). The product was then stirred in 4N HCl/dioxane to
give the amine salt.
20



134 PCT[ US02112681 N- et hyl - 4- br onopyr azol e- 3- carboxylic acid was prepared
according to known nethods, see: Yu. A M; Andreeva, M A P%fﬁazmﬁ V.
P.; Stepanov, V. |.; Dubrovskaya, V. A ; and Seraya, V. |. in ) .
Khim (J ?)rnﬁl of General Chemistry of the USSR) 1982, 52C 2592, and refs
cited t hEPdI33%th Step B To a sol ution of PCT/US02/12681

N- et hyl - 4- br onopyr azol e- 3-carboxylic acid (2.0 g), available fromstep A
in 65 nL of anhydrous DVMF was added bromptri pyrrol i di nophosphoni um

hexaf i uor ophprEPAFATIREBEXRMPLEN D), dinmethyl amine (10 nL, 2.0 Min THF)
and 15 diisopropylethyl amné (5.2 rnL) at 25 C. The nmixture was stirred for
26 h, and concentrated r reduced _pressure tolan residue. This

resi due was treat edHow 1.0 M NaOH Qﬁ]ﬁeous S tiQn? and extracted with
et hyl acetate (50 nL 4) The organic extracts weke enbi ned, washed with
brine, and dried withan rous Na2SH4. Renoval of~“sotf'Vents yielded an oil,
whi ch was purified by preparative thin 20 | ayer chromatography, eluting with
CH2Cl 2- MeOH (20:1), to give 1.09 of the am de product, (48% M'' =
232.0). St ep C To a solution of am de (0.67 g), obthined fromstep B,
in 8 nL of 25 conceBtemBed sy f aci d Siep € C wasjad potassiumnitrate
(1.16 g) in smal | Tporttolss HEXx00l i ng~parim™as L the m xture
was heated at 110 C for 6 0 4 @ GOM 2005 WO 02/ 083624 P 112681 135 h.
After cooling to 25 C, the mxture was poured into 80 nL of H20, and an
additional 20 nL of H20O was used as a rinse. The aqueous m xture was
extracted wth CH2CI 2 (100 nL x 4). The conbi ned extracts were washed with
brine (50 nm.), sat. NaHCO3 aqueous sol uti O m), brine (50 n.), and
dried with Na2SO4. 5 Evapdstepildn of sol)e ave an oil, which solidified on
standi ng. The crude product—was puri f4 NEsh col utm chr omat ogr aphy,
eluting with CH2Cl 2- MeCH (1: 0, 50:1 andO400d). Renoval of sol vents afforded
0.521 g (65% of the product as a solid (MH = 277.1) 10 Step D The product
(61 ng) obtained fromstep C was dissolved in 3 nL of THF. To this solution
at - 78 Slepod added dropwi se along the inside wall of the flask a 1.6 M

5 Following a similar procedure as in Preparative Example 1 except using
dimethylamine (2M in THF, 50 mL) and 4-methylsalicylic acid (15 g), the desired
compound was prepared (6.3 g, 35%) .

Step B
10 The product from step A above (1.5 g) was combined with iodine (2.1 g),

NaHCOQO; (1.1 g), EtOH (40 mL) and water (10 mL) and stirred overnight. Filtration,

concentration of the filtrate, re-dissoiution in CH,Cl> and washing with 1M HCI (aq)

gave an organic solution which was dried over anhydrous MgSQy, filtered and

concenirated in vacuo. Purification by flash column chromatography (silica gel, 0.5~
15 0.7% MeOH/CH.Cl,) gave the product (0.5 g, 20%, MH" = 3086).

Step C
Nitric acid (3.8 mL} in AcOH (10 mL) was added to the product from Step B

above (0.8 g) and the mixture was stirred for 40 min. The mixture was diluted with
20  water and extracted with CH,Cl,, dried over anhydrous MgSO,, filtered and
concentrated in vacuo to give the product as an orange solid (0.8 g, 92%, MH" = 351).



solution of n-butyl lithiumin hexane. After 45 mn, a solution of methyl
borate (0.1 mL) in THF (1.0 nL) was added. After 1.5 h, a solu o Em
acetic aﬁ;di‘]l 'EI4—|F(O 25 m, i5 1:10 v/v) was added to thg aj
Stirring was cont| nued for 10 mn, and a 30 wt % aqueous ﬁy rogen per oxi de
solution (0.1 nL ) was added. An additional portion of hydrogen peroxide
aqueous solution (0.05 nm.) was added 2012 n later. The cooling bath vvas
renmoved,Stepd the mixture was stirred at 25 C for 36 h. The m xture

28“23& ate ( Fomiuge @f'fh%rw%ﬁgseiE&m@ﬁ&’%b@‘aé%ﬁéﬁan%ﬁ%%‘Zﬂoéé)”mg*b Qy'
Taver v CATMEDATAORHR B iiral i 3 bt shaRERIc I drddei s pel Sl 83,
resi due,Filtfatich tvesughtuslite and icbheehtiatigrr mp\aa:auo aﬁorﬂieldrthéaMerproUuom"t@gr aphy

eluting with CHZCIZ MeOH (20:1) to give droxyl at.ed product (5 ng,
10%5 MHpugifigationpy ngpaﬂa@pse 91939 chr@aatqggaphlé (ﬁ@flaaolfj%a&ﬂs@l-ﬂ{f:&a%z. of Step E

L0 e ORp3aRoty Wyl HSABGadumaY Saoans sthanel. one

PREPARATI VE EXAMPLE 16 OH Step A 136 NO2 Step C OH O OH Step D N2 5 Step A

Follow ng a simlar procedure_used in Preparat Lve Exanpl e 13, Step C except
usi ng the known conpound, 4-Whe product can be
prepared. Step B 10 Following a sim |l ar oxidation procedure used in
Preplrati ve Exanple 15, Step A except using the conpound from Step A above,
t he product can be prepar®d. Step C Following a 8rmilar procedure used in
Preparative Exanple 11, A eXteptA Step B

HO — \N —

/

OH O OH

Br Step C i
\ B \
N N
S J N02 / o NH
OH OH
Step A

Following a similar procedure as in Preparative Example 2, Step A except

using diFnethyIamine (2M in THF, 23 ml) and 5-bromosalicylic acid (59), the desired
15 compound was prepared (4.29, 75%, MH+=244).

Step B
Nitric acid {10ml) in AcOH (100ml) was added to the product from Step A

above (2g) and the mixture was stirred for 20 min. The mixture was diluted with water
20 and extracted with CH,Cl;, dried over anhydrous MgSQ,, filtered and concentrated in
vacuo to give the product as a yellow solid (1.9g, 80%, MH+=289).

Step C
The product from Step B above (1.9g) was partially dissolved in EtOH(50ml).
25 Conc HC! in EtOH (5ml in 40ml), followed by SnCl,.2H:0 (5.74g) was added and
stirred at room temperature ovemight. The crude reaction was concentrated in vacuo,



15 using the conmpound from Step B above, the product can be prepared Step D
Following a simlar procedure used in Preparative Exanple 12, g]q:;gﬁxcept
usi ng the conpound from Step C above, the product can be prepare

C T 2005WOHER/PBI62602112681 Step B ~ NO2 20 04 OCT 2005 WIFOPLHBA3684
PREPARATI VE EXAMPLE t7 O 5 Step A OH Step A 137 0 PCTIUSO2/ 12681 1} Step B
ON OH Following a simlar procedure usedgn Preparative Exanple 11, Step A
except cotini

pr epar edalﬁjfggg}' éﬂ%'@%f‘évﬁ%@w% | ar p?\loce %eaﬁg% ijﬁﬁﬁye ar ang/SO"

Exanpl e fllfereftaad doneentrpled msiatyottbg@iveotheqprodutt asnaialid (A85tngve% t he product
can be pﬁared Step Cis Following a simlar procedure used in Preparative

Exanpl e F except using the conmpound from Step C above, the product
can be prepared. WO 02/ 083624 PREPARATI VE EXAVPLE 18 138
5 PREPARATIVE EXAMPLE 13.2
i
Step A Step B
\N »
/
O
OH

|
¢ Step C
\ ——— \
N /N
Ve I NO, 5 NH
OH OH
Step A

Following a similar procedure as in Preparative Example 2, Step A, except
10 using dimethylamine (2M in THF, 29 ml) and 5-chlorosalicylic acid (5g), the desired
compound was prepared (4.59, 78%, MH+=200).

»

Step B
Nitric acid {10mi} in AcOH (100mi) was added to the product from Step A

15 above {2g) and the mixture was stirred for 20 min. The mixture was diluted with water
and extracted with CH,Cl,, dried over anhydrous MgSQy, filtered and concentrated in
vacuo to give the product as a solid (2.2g, 88%, MH+=245).

StepC
20 The product from Step B above (2.2g) was partially dissolved in EtOH(50ml).

Conc HCl in EtOH (5ml in 40ml), followed by SnCi2.2H;0 (7.01g) was added and
stirred at room temperature ovemight. The crude reaction was concentrated in vacuo,
diluted with CH2Clz and neutralized with NaOH. The entire emulsion was filtered
though celite, the layers were separated and the organic layer was dried over |



Step A OH Step B NH2 OH 5 0 4 OCT 2005 PCTIUSO2/ 12681 NO2 a gA Follow ng a
simlar procedure used in Preparative Exanple 13, Step C except using the
compound from Step A above, the product can be prepared. 10 to B4{Sy{Tmgng
t he conpwo@d/oB3saen St ep A above, a suitable Pt or Pd cat al per/vasmi26¢dat OH under
hydr ogen at nosphere (1-4 atm the product can be prepared. PREPARATI VE
EXAMPLE 19 15 NI-12 O DH The product fr.o m Preparative Exanple 3 (14.6 Q)
di ssol ved |n absol ute EtC]—I (100 nL) wa 131 added dropw se over 4 hours to a
st| rred s MaBo Tiltered andl uti on of 2@0BCentigtesjoaaste tp piverd soligs

th action mxture was 0 4 O C T 2005 WO 02/ 083624
PCT/ USO?%QE@?Z%%%con?eﬁ rat ed in vacuo, and the resulting residue
purified by colum chromat ography (silica gel, 0-5% MeOH CH2Cl 2) gave the
product (65% MH = 305, np_=_178.6CC). 5 PREPARATIVE EXAMPLE 19.1 The
am ne from Prepartive Exanpl BREBARATRAREXMAPRE t33arate (3.95g) in 10
McOH were stirred overnight. The precipitated product was filtered to give

6.32g of solid (78% MJg=291. 1) g&l;}PARATI VE EXAMPLE Zosf%q 4 is Follow ng
the procedures set fo n Preparative e 49 but g the amne from
the PreparativeHga -@ di cated—i™t heNTabI gl ow—t-he—m-
N02 / N02
OH OH

StepC Step D
-\ —_—
\N s N NH
/ O 2
0 NO, OMe
OMe
i Step E \ Br
\ — > /N :
/\l T NH, o) I NH
OMe
Step A
10 3-Nitrosalicylic acid (109), PyBroP (20.52g), and DIEA (28ml) in anhydrous

CHCl, (200ml} were combined and stirred at room temperature for 10 min.
Dimethylamine (2M in THF, 55ml) was added and iet the reaction stir over the
weekend. The mixture was extracted with 1N NaOH (aq) and the organic phase was
discarded. The aqueous phase was acidified with 1N HC! {aq), extracted with CHxCla,

15 dried over anhydrous MgSQs,, fiitered and concentrated in vacuo. The oil was taken
up in ether and a solid crashed out, triterated in ether to give 4.45g of a solid (39%,
MH+=211).

Step B
20 The product from Step A (2.99g), K2CO3 (9.82g), and iodomethane (8.84m)

were combined in acetone and heated to reflux overnight. The reaction was filtered
and concentrated in vacuo. The oil was taken up in CH,Cl; and washed with 1N



cycl obut enedi one i nternedi ates were obtained. Prep Ex. Am ne from Product 1.
Yield (o} Prep Ex.2. M# 2041. 85% DD N N QOEt 2. 333 ~ OH H 21110 01. 44%
2.319 JN N OEt 0 OH H WD 02/ 083624 140 0 4 OCT 2005 PCTI US02/ 126CT28053161.
9% 0 0 2. 291 NOEt | 0 OHH 2221. 38% Ho N- 2. 347 nr |:) Okt

10

15

20
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NaOH, dried over anhydrous MgSOy, filtered and concentrated in vacuo to give

3.3g of an oil (99%, MH+=225).

Step C
The crude product from Siep B (3.3g) was stirred with 10% Pd/C (350mg) in

EtOH (50ml) under a hydrogen gas atmosphere at 20psi ovemnight. The reaction
mixture was filtered through celite and the filtrate was concentrated in vacuo to give
2.34 g of a solid {85%, MH+=185).

Step D .

The product from Step C {(469mg) was dissolved in AcOH (6ml). 1.95M Br; in
AcOH {1.23ml) was added dropwise to the reaction and the mixture was stirred at
room temperature for 1 hour. 50% NaOH was added to the reaction at 0°C and the
mixture was extracted with CH,Cl, dried over anhydrous MgSQ;, filtered and
concentrated in vacuo. The crude mixture was purified by preparative plate
chromatography (Silica, 5% MeOH/ CH:Cl,) to give the desired product (298mg, 23%,
MH+=273). "

Step E

BBr; (2.14ml, 1M in CH,Cl,) was added to a CH,Cl; solution (8ml) of the
product from Step D above (290mg) and stirred overnight. A solid formed and was
filtered, taken up in MeOH/ CH.Cl» and purified by preparative plate chromatography
(Silica, 5% MeOH/ CH,Cl>) to give the desired product (137mg, 49%, MH+=259).



y 0 OHH 23141. 51%0 0 2. 259 NNopt NNH H 23.110.10 0 1. 62% 72. 317 H
I OBt O OH H 23.210.2c~lcl. 51 %2. 319 G, ( o OHH 23. 312%61 Eff?%l | 2.
330 0 N):~r NOEt 0O OHHO O 1. 42% 0
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PREPARATIVE EXAMPLE 13.4

B Step A
\ r
N
7 T NH,
OMe
Step B
.._—_+

Step A
To the product from Preparative Example 13.3 Step D (200mg) was added

5 phenylboronic acid (98mg), PdClx(PPhs),; (51mg), and NaxCOj3 (155mg) in THF/HO
(4ml/1mI). The solution was heated at 80°C ovemight. EtOAc was added to reaction
and washed with 1N NaOH. The organic layer was dried over anhydrous MgSQOy,
fitered and concentrated in vacuo. The crude mixture was purified by preparative
plate chromatography (5% MeOH/ CHCly) to give 128mg of an oil (65%, MH+=271).

10
Step B
Following a simitar procedure as in Preparative Example 13.3 Step E and using
the product from Step A above, the desired compound was prepared (0.1 g, 69%,
MH+=257_1).

15
PREPARATIVE EXAMPLE 13.5-13.7

Following the procedures set forth in Preparative Example13.4 but using
the boronic acid from the Preparative Example indicated in the Table below, the amine

products were obtained.



23.410.3H 2. 333 C&t 0O OHH O 4 0 C T 2005 WO 02/083624 PCTIUS02112681 141

23.510. 491. 40% 2. 333 OEt

OH H 23.713.2CF 1. 39% 0q 2. 339 NNOR AR OOOHH 23.

0O HHHO1 -37% 23. 610. 5N .

2. 34T 4MCEDNO O

813.1Br 1. 42% O O

2. 383/ 386 ;mMmBI62N PCT/US02/12681
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Prep Ex. | Boronic Acid Product 1. Yield (%)
2. MH"
13.5 =N 1. 15%
=N N\ 2. 258
A !
B(OH), | ~N NH,
0O OH
13.6 1. 32%
CF3 2. 325
B(OH),
13.7 1. 18%
FaC 2. 325
B{OH),
Preparative Example 13.8
5
StepA Step B
— ™ N —
N N'\ Ll
OH NN OH
Step C
H — - H
N NO, Nl NH,



Ot OOHH23.913.1901. 51%s2. 311 N ~~ N~ Qtt O HOH O 23.1013. 20Br
OO0l 67%r~ 5 2. 389.1,390 N ):t CEt OO4d H 23.1113.3Br O OL. 52%1 )-:~ 2.
3831385 N Okt D OH H 23.1213.210 g 1. 76% S2. 325.1 .N N Ot O Pyl gd1G064 OCT
2005 VO Q¢/fRgfiasd 142 PCT/US02/ 12681 23.1313.22CI0 01. S54%-rNso2/12681
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Step A

2-Cyanophenol (5600mg), sodium azide (819mg), and triethylamine
hydrochioride (1.73g) were combined in anhydrous toluene and heated to 99°C
overnight. After the reaction cooled down, product was extracted with H20. Aqueous
5 layer was acidified with conc. HCI dropwise giving a precipitate, which was filtered to
give the product (597mg, 87%, MH+=163).

Step B
Nitric acid (0.034m!) in AcOH (5ml) was added to the product from Step A

10 above (100mg) in AcOH and the mixture was allowed to stir for 1hr. CH2Cl; and H2O
were added to reaction. The organic layer was dried over anhydrous MgSO,, filtered
and concentrated in vacuo to give an oil. Trituration in ether gave the product as a
solid (12mg, 9%, MH+=208).

15 StepC
The product from step C (56mg) was stirred with 10% Pd/C (20mg) in
EtOH/MeCOH (15ml) under a hydrogen gas atmosphere ovemight. The reaction
mixture was filtered through celite, the filirate was concenirated in vacuo to give 29mg
of a solid (62%, MH+=178).

20
PREPARATIVE EXAMPLE 13.9
Cl
HZN\
0=% NH,
O OH
25

The amine was prepared following the procedure disclosed in WO Patent
Application 01/68570.



N Ot C OHH 23.1413.230 1. 62% N ~ 2. 378 ~:( N ~Et 0 HO H PREPARATI VE
EXAMPLE 23. 16-23. 24 Fol |l owi ng the procedures set forth in Preparative
Exanpl e 19 but using the -5 ami'ne fromthé Preparative Exanple i8di0€dtxwe in
t he Tabl e bel ow, the cycl obut enedi one i nternedi ate products were obtai ned.
Prep Ex.¥Ri%&¥2bnProductYield (la} Prep Ex. ~ n--L-F 23PaHUSN1126819704 ~
Eto NI!'l ~~"~F ~(FF
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PREPARATIVE EXAMPLE 13:10

HoN,
0=% NH,
O OH

th

The amine was prepared following the procedure disclosed in WO Patent
Application (1/68570.

PREPARATIVE EXAMPLE 13.11

Step A O
@l’——h ?_o Step B, Fa
TS
Ph
Step C E CH o StepD (_';F30
3l ¥
— " ’CIH.HZN’W
10 Ph

Step A

¥

Following the procedure described in Preparative Example 88.2, Step A, the
ketone was prepared {6.4g, 36%).

15 StepB
To a solution of ketone (1g) and 2-R-methylbenzylamine (0.73ml) in anhydrous

toluene (20mil) was added 1N TiCls in toluene (3ml) at room temperature for 1.5hrs.
The precipitate was filtered and the filtrate was concentrated in vacuo and purified via
flash column chromatography (Hex/EtOAc, 18/1) to give 800mg of product (71%).

20
StepC

The imine from above (760mg) and DBU (800ul) were stirred without solvent

for 4hr. The crude reaction was concentrated in vacuo and purified via flash column
chromatography (Hex/EtOAc, 8/1) fo give 600mg of product (79%).

25
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Step D

The imine from Step C (660mg) was dissolved in ether (8ml). 3N HCI (Emi)
added and let stir at room temperature overnight. The ether layer was separated and
concentrated in vacuo to give 400mg of the amine hydrochloride product (33%,).

PREPARATIVE EXAMPLE 13.12

CF
‘o

CHHNT ()

10 The title compound was prepared similariy as in Preparative Example 13.11,
but using the 2-S-methylbenzylamine instead of 2-R-methylbenzylamine {(69%).

PREPARATIVE EXAMPLE 13.13

o}
Step A Step B o
FiC \ /
7\
’ FiCo A \\Q £Fs
Step C Y\) Step D \¥ S*EP E T
—— CIH.HN

N unt \ /
w..

15 Ph Ph

Step A
At room temperature, CsF (60mg) was added to a mixture of furfuraidehyde
(1.3ml) and TMS-CF; (2.59) and stirred at room temperature (24 h) and refluxed for
20~ another 12h. 3N HC! (40ml) was added and after 4hr, fhe mixture was exiracted with
ether, washed with brine, dried over MgSO, and concentrated in vacuo to give the
product (2.6g, 100%).

Step B



H 23.2313.150 0 CF3 63% 0 EtQ N C 23.2413.160 0 CF3 64%0 Et0O N °
PREPARATI VE EXAMPLE 24 o0 ° Step AHH Step B HC3.NH PP, 5 0 Ste
solution of N -protected amno acid (1.5 g,
room t enyy@@08¥@4 was added DI PEA (3.6 ni, 20.7 mmol),
mmol) followed by MeNH2 (6.9 ni, 13.8 mol,

1D solution was stirred for

deened the 0. 4
conpl ete).

18 h at

organic layer was dried (Na2SO4),
pr essur difterHtiering fars8hratdoom Mmqmamm,l ‘HI%W&Q“Sg%I{GBhﬁbWES agdedandetftar ng

tgt?'%elzsol was i ﬂered1 of? aﬁd (tl?é)’ Tl?tya{tg va?s}s g)?traactgé) wrt?\ CH.Cly.

with CHZ%:I 2/ MeOH 5
- stirnng overnig

5

ro

| t'ere

6.9 mmol)

in CH2Cl 2

andr®yBs2¢83. 4 Q,
2.0 Min CHCl 2).
200 2/ 08362 IEBJ[C:-?-FF-?-rSatZIirle (ling.lﬂrl

a
b 2 s S AR washed soaRoNE 2H0) MLH:Chrght
aci d (3 t¥mp@ratute wiRladdil D@@é‘iﬁﬁ}tuﬁ $e§géi‘ﬁ
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LACTANR

25 rnL) at
6.9
The resulting
TLC anal ysi s
tion to be

ooemrlc

é"!'eé; ) paRdnisd8nd 3 dropGfWdter The

concentrat ed under

r educed

The organic layer was washed with saturated sodium bicarbonate, dried with MgSO,,

filtered and concentrated in vacuo. Ether/hexane (1:2; 30ml) was added to the

residue, filtered, and filtrate concentrated in vacuo to give the product (2g, 78%).

Step C
10

and D, the amine salt was prepared.

15

PREPARATIVE EXAMPLES 13.15-13.17
Following the procedure set forth in Preparative Example 13.13, but using the

the Table below were obtained.

Following the procedures described in Preparative Example 13.11, Steps B, C

prepared or commercially available aldehydes, the optically pure amine products in

Prep | Aldehyde Amine Product Yield (%)
Ex.
13.15 |34.12 20%
9 = CFy
H z 0
.y ci
13.16 31%
e = £F;
o ? H 0.
5 Br




Ste 12 B To a round bottom charged with the N -protected amde (1.0 g, 4 35
mml) (from Step A) was added 4N HCl / di oxane (10 nmlL) and then H{mf
stirred ‘gh 5@%%% o tenperature for 2 h. The m xture was di|l h Et20
(20 ) ¢ thntrated under reduced pressure. The cr uﬂ‘éw[y %I
treated with Et20 (2 x 20 nL) and concentrated under reduced pressure to
afford 0.72 g (-100 % yield) of crude gpepduct as the HCl salt. This
mat eri al was taken on W|thout further purlflcatlon or characterization. 15

AT . 7 — IOl T OWM 10 s 0 ; o 1O T

ut u5| ng the Br Ci aI"I y ava| | ablie E?\( prot et ed

66%HZN‘~I CCHH2'N O 28H2N =Cl{H. H2N1. 656

PREPARATIVE EXAMPLE 13.18

CFy
b — 3  ClH. HZN/\O

The title compound was prepared from trifluorophenylketone according to the

procedures described in Preparative Example 13.11, Steps B, C, and D (68%).

PREPARATIVE EXAMPLE 13.19

10
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Step A
15 Methyl-3-hydroxy-4-bromo-2-thiophenecarboxylate (10.0 g, 42.2 mmol) was

dissolved in 250 mL of acetone. Potassium carbonate (30.0 g, 217.4 mmol) was
added followed by a solution of iodomethane (14.5 mL, 233.0 mmoi). The mixture
was heated to reflux and continued for 6 h. After cooled to room temperature, the
mixture was filtered, the solid material was rinsed with acetone (~200 mL). The filtrate

ESNiin t pe~Jaffke bel ow, the : ydrochloride
i |Pradp AaC|dA 'ﬁ‘é#?’*bdu i (% Ex. 25NH31.
0Cl HHZ-™\ 0 0 4 026 083624 145
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and rinsing were concentrated under reduced pressure to a solid, further dried

on high vacuum, yielding 13.7 g {100%) of methyl-3-methoxy-4-bromo-2-
thiophenecarboxylate (MH™ = 251.0).

5 StepB
Methyl-3-methoxy-4-bromo-2-thiophenecarboxylate (13.7 g), available from

step A, was dissolved in 75 mL of THF, and added with a 1.0 M sodium hydroxide
aqueous solution (65 mL, 65.0 mmol). The mixture was stirred at room temperature
for 24 h. A 1.0 M hydrogen chloride aqueous solution was added dropwise to the

10 mixture untit pH was approximately 2. The acidic mixture was extracted with CH2Cly
(100 mL x 2, 50 mL). The combined organic extracts were washed with brine (40 mL),
dried with NaxS0,, and concentrated under reduced pressure to a solid, 10.0 g
(100%, over two steps) of 3-methoxy-4-bromo-2-thiophenecarboxylic acid (MH* =
237.0).

15 '
Step C -

To a stirred solution of 3-methoxy-4-bromo-2-thiophenecarboxylic acid (6.5 g,

27.4 mmol) in 140 mL of CH,Cl,, obtained from step B, was added bromo-
tripyrrolidinophosphonium hexafluorophosphate (PyBrop, 12.8 g, 27.5 mmol),a2.0 M

20  solution of dimethyl amine in THF (34.5mL, 69.0 mmol), and diisopropylethyl amine
(12.0 mf., 68.7 mmol). After 3 d, the mixture was diluted with 100 mL of CH,Cl,, and
washed with a 1.0 M sodium hydroxide aqueous solution (30 mL x 3) and brine (30
mL). The organic solution was dried with Na,SQ,, filtered, and concentrated to an oil.
This crude oil product was purified by flash colurmn chromatography, eluting with

25  CHCl>-hexanes (1:1, v/iv). Removal of solvents afforded a solid, further dried on high
vacuum, yielding 6.76 g (93 %) of N, N-dimethyl-3-methoxy-4-bromo-2-
thiophenecarboxamide (MH* = 265.0, M+2 = 266.1).

Step D
30 An oven dried three-neck round bottom flask was equipped with a refluxing

condenser, charged sequentially with palladium acetate (95 mg, 0.42 mmol)}, (R)-
BINAP (353 mg, 0.57 mmol), cesium carbonate (9.2 g, 28.33 mmot), and N, N~
dimethyl-3-methoxy-4-bromo-2-thiophenecarboxamide (3.74 g, 14.2 mmo}, from step
C). The solid mixture was flushed with nitrogen. Toluene (95 mL) was added to the



5 Step A BOC-valine (45ng) and PS-carbodiimde (200ng) were suspended in
CH2Cl 2 (4m ). After addition of the CH2CL.2-am ne solution (0.138N, 1 nl),
the m xture was shaken overnight. The solution was filteredgngC Tt/ resin
was was P re CH2ClI 2, and the filtrate was concen vacuo to
yield tﬂg%po\r%lggzw whi ch was 10 carried on directly in Stié%ﬁflgg%z ' B The
crude material from Step A was dissolved in 4N HCl/ di oxane (2.5ml) and
stirred for 2h. The reaction was concefdRAated in vacuo to yield the desired
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5 mmol} and {R)-BINAP (88 mg, 0.14 mmol) was added, and reaction continued at
110°C for 24 h. The mixture was cooled to room temperature, diluted with ether (50
mL), filtered through a layer of Celite, rinsing with ether. The filirate and rinsing were
concenirated under reduced pressure to an oil, which was purified twice by flash
column chromatography using CH>Cle and CH;Cl>-MeOH (200:1) as eluents.
10  Removal of solvents afforded 4.1 g (79 %) of the amido-thiophene diphenylimine
product as a solid (MH" = 365.1).

Step E
To a stirred solution of thiophene imine (5.09 g, 13.97 mmol), obtained from

15 step D, in 140 mL of CH,Cl; at -78°C was added dropwise a 1.0 M solution of boron
tribromide in CH>Cl2. The mixture was stirred for 3 h while the temperature of the
cooling bath was increased siowly from —78°C to —15°C. 100 mL of H,0 was added,
the mixture was stirred at room temperature for 30 min, then the two layers were
separated. The organic layer ( as A) was extracted with H,0 (30 mL x 2). The

20  aqueous layer and agqueous extracts were combined, washed with CH,Cl, (30 mL),
and adjisted to pH ~ 8 using a saturated NaHCO3; aqueous solution. The neutralized
agueous solution was extracted with CH,Cl, (100 mL x 3), the extracts were washed
with brine, dried with Na;S0,, and concentraied under reduced pressure to a light
yellow solid, 1.49 g of N, N-dimethyl-3-hydroxy-4-amino-2-thiophenecarboxamide

25 (first crop). The previous separated organic layer A and organic washing were
combined, stirred with 30 mL of a 1.0 M HCI aqueous solution for 1 h. The two layers
were separated, the aqueous layer was washed with CH,Cl> (30 mL) and adjusted to
pH ~8 using a saturated NaHCQO; aqueous solution, and the separated organic tayer
and organic washing were combined as organic layer B. The neutralized aqueous

30 solution was extracted with CH,Cl2 (30 mL x 4), the exiracts were washed with brine,
dried by NazS04, and concentrated under reduced pressure to give 0.48g of a solid as
the second crop of the titled product. Organic layer B from above was washed with
brine, and concentrated to an oil, which was separated by preparative TLC (CHzClz-
MeOH = 50:1) to afford 0.45 g of a solid as the third crop of the titled product. The
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overall yield of the product, N, N-- dimethyi-3-hydroxy-4-amino-2-

thiophenecarboxamide, is 2.32 g (89%) (MH" = 187.0).

PREPARATIVE EXAMPLE 13.20

0 0
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Step A

To the product from Preparative Example 13.19 Step D (1.56g) in CH.Cl;

10 (55ml) was added potassium carbonate (1.8g) followed by dropwise addition of
bromine (0.45ml). After Shr of mixing, water {100ml) was added to the reaction and
the layers were separated. The aqueous layer was extracted with CH,Cly, which was
then washed with brine, saturated sodium bicarbonate, and brine again. The organic
layer was dried with Na,S0,, and concenirated in vacuo. The residue was purified via

15 flash column chromatography (CH;Cl,) to yield 1.6g of product {83%).

Step B
The product from above was reacted in the procedure set forth in Preparative

Example 13.19 Step C to give the amine,

20
PREPARATIVE EXAMPLE 13.21
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25

Step A
To the product from Preparative Example 13.20, Step A (300mg) in THF (7ml)

at -78 °C was added a solution of n-BuLi (1.6M in hexanes, 0.54ml). After 1hr,
iodomethane (0.42ml) was added dropwise. After 3 hrs of stirring at -78 °C, the
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reaction was warmed to room : temperature overnight. Saturated

ammonium chloride and water were added to the reaction and extracted with CH2Clz,
The organic layer was washed with saturated sodium bicarbonate and brine, dried
over NapS0,4, and concentrated in vacuo. The crude product was purified by

5  preparative plate chromatography (CH:Ci-MeOH = 70:1 to 50:1) to afford the product
(111mg, 43%).

StepB
The product from above was reacted in the procedure set forth in Preparative

10 Example 13.19, Step E to give the amine.

PREPARATIVE EXAMPLE 13.22

O 0
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Step A

To the product from Preparative Example 13.19 (400mg), Step D in CH2Clz-
pyridiné {14ml} was added N-chiorosuccinimide (220mg). The mixture was stirred for
20 5hr and then diluted with CH.Cl, and washed with water, saturated sodium
bicarbonate and brine, and concentrated in vacuo. The crude product was purified via
preparative plate chromatography (CH2Ci>-MeOH = 50:1) to give 180mg of product
(64%).

25 StepB
The product from above (274mg) was reacted in the procedure set forth in

Preparative Example 13.19, Step E to give the amine (89mg, 58%).
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PREPARATIVE EXAMPLE 13.23
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Step A

To a stirred solution of acid (630mg) from Preparative Example 13.19, Step B
in CH2Cl (25mt) was added oxalyl chloride (235ul) followed by a catalytic amount of
DMF (10ul). The mixture was stirred for 1hr, then potassium carbonate (1.8g) was

10 added foliowed by 3-amino-5-methylisoxazole {(443mg). The reaction stirred overnight
and was quenched with water (25ml). Layers were separated and the organic layer
was washed with brine, dried over Na,S0s, and concentrated in vacuo. The crude
product was purified by preparative plate chromatography (CH;Cl.) to afford the
product (580mg, 78%, MH+=317,319).

15
§l§D__B_ »

The acid from the above (750mg) step was reacted following the procedure set
forth in Preparative Example 13.3, Step B to vield 625mg of product (80%, MH+=331).

20 StepC
The product from above was reacted following the procedure set forth in

Preparative Example 13.19, Step D o yield 365mg of product (53%)

Step D
25 The product from above was reacted following the procedure set forth in

Preparative Example 13.19, Step E to give the amine product (MH+=254),
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PREPARATIVE EXAMPLE 13.25
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10

15

To a solution of 2-methylfuran (1g) in ether (30ml} was added n-BuLi (5.32ml)
at—78°C. The reaction was warmed to room temperature and then refluxed at 38 °C
for 1hr. The reaction was cooled back down to —78°C where the furyl lithium was
quenched with trifluorobutyraldehyde and let stir at room temperature overnight.
Saturated ammonium chioride added and extracted with ether. Purified via flash
column chromatography to yield pure product (2g, 80%)

Step B
The azide was prepared using the procedure from Preparative Example 75.75,
Step B and the alcohol (1g) from above and carried on crude to Step C below.

Step C
The amine was prepared using the procedure from Preparative Example 75.75,
Step C to yield 400mg of an oil (53%).

N 2
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PREPARATIVE EXAMPLE 13.26
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Step A
5 Perfluoroiodide (3.6mi) was condensed at—78°C. Ether (125ml) was added

followed by the methyllithium.lithiumbromide complex (1.5M in ether, 18.4ml). After
15min, a solution of 5-methylfuraldehyde (2.5ml) in ether was added dropwise. The
reaction was warmed to -45 °C and let stir for 2hr. Saturated ammonium chloride
(30ml) and water (30mi) were added and let stir at room temperature for 1hr. The

10 layers were separated and the aqueous layer was extracted with CH,Cl.. The organic
layer was washed with brine, dried with Na,S0,, filtered and concentrated in vacuo to
give 5.86g of product (100%).

StepB *
- The alcohol from above was reacted to form the azide using the procedure set
forth in Preparative Example 75.75 Step B.

Step G
The azide from above was reacted to form the racemic amine using the

20  procedure set forth in Preparative Example 75.75 Step C.
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PREPARATIVE EXAMPLE 13.27
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Step A
Following the procedure set forth in Preparative Example 13.26, Step A, the
alcohol was prepared (100%).

Step B
To a solution of the alcohol (500mg) from step A above in CH2Cl; (20ml) was

added I':J-methyl-morpholine monchydrate (575mg)} and a catalytic amount of
tetrapropy! ammonium perruthenate (76mg). After 3hr, the mixture was diluted with
hexane (10m}) and filtered through a silica pad, rinsing with hexane: CH.Cl, (200mt).
The filirate was concentrated in vacuo to give 350mg of product (70.7%)

Step C
The ketone (1.19g) from Step B was dissolved in THF (9.5ml) and cooled to 0

°C. A solution of S-methyl oxazoborolidine (1M in toluene, 1mi) followed by a solution
of borane complexed with dimethyisulfide (3.5ml, 2M in THF) was added to the
solution. The mixture was stirred at 0 °C for 30min and continued at room
temperature for Shr. The mixture was cooled back down to 0 °C and methanol (15mi)
was added dropwise to the mixture. After 30min, the mixiure was concentrated in
vacuo to give an oily residue,
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The residue was dissolved in CH-Cl, and washed with 1N HCI,

water, and brine. Dried with Na,SQy, filtered and concentrated in vacuo. The crude
material was purified via flash column chromatography (Hex/ CH2Cly, 1:1) to afford
1.14g of an oil (67%).

Step D
The alcohot {1.149) from above was reacted to form the azide using the

procedure set forth in Preparative Example 75.75 Step B.

10 Step E
The azide (1.11g) from above was stirred with 10% Pd/C (280mg) in EtOH

(40ml) under a hydrogen gas atmosphere overnight. The reaction was filtered through
celite, the filtrate was concentrated in vacuo to give 700mg of product (70%).

15 PREPARATIVE EXAMPLE 13.28
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Step A
To a stirred solution of 1-(2-thienyl)-1-propanone (3g) in acetic anhydride (6mi)
20  at 0°C was added dropwise a solution of fuming nitric acid in acetic acid (2ml in 10ml).
After 30min, the reaction was warmed to room temperature and let stir for Shrs where
a solid precipitated out. Ice was added to the reaction and the solid was filtered. The
solid was purified by flash column chromatography (Hex/ CHxCiy, 3:1 and 2:1) to yield
800mg of desired product (20%).
25
StepB
The above nitro-thiophene compoﬁnd (278mg) was reduced using the
procedure set forth in Preparative Example 2, Step B to give 54mg of product (23%).
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Step C

10

15

20

235

The above amine (335mg), TEA (1mi) and methanesulfonylchloride (0.5mt)
were combined in CH2Cl, (35ml) and stirred at room temperature for 1hr. The
reaction was quenched with saturated sodium bicarbonate (15ml). The organic layer
was washed with brine, dried over Na,SOy, filtered and concentrated in vacuo to
afford product (854mg, 100%).

Step D
To the above product (854mg) in THF (25ml) was added dropwise a solution of

tetrabutylammonium fluoride (1M in THF, 2.8ml). The mixture was stirred avernight,
then diluted with CH,Cl; (30ml}, washed with ammonium chloride and brine, dried
over over Na;SQO;, filtered and concentrated in vacuo to afford product {2.36g,
>100%).

Step E
The ketone (2.36g) above was reacted via the procedure set forth in

Preparative Example 88.2, Step B to vield 547mg of product (86.6%).

Step F

To the product from step E (310mg) in dimethoxyethane (12ml) was added
dropwise a solution of LAH (1M in ether, 3.8ml). The mixture was heated to reflux
overnight. The reaction was cooled to room temperature, SiO2 was added as well as
water (1mi) dropwise and let stir for 15min. The mixture was filtered and the filtrate
was concentratred in vacuo. The crude product was purified by preparative plate
chromatography {(MeOH/ CH2Clz, 15:1) to give the amine product (40mg, 14%).
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Step A
3-Nitro-1,2-phenylenediamine(10 g), sodium nitrite (5.4 g) and acstic acid (20
mL) were heated at 60°C overnight, then concentrated in vacuo, diluted with water
and extracted with EtOAc. The product precipitated from the organic phase (5.7 g) as
10  asolid and used directiy in step B.

StepB
The product from Step A above (2.8 g) was stirred with 10% Pd/C (0.3 g) in
MeOH f?5 mL}) under a hydrogen gas atmosphere overnight. The reaction mixture
5  was filtered through celite and the filtrate concentrated in vacuo, o give the product
(2.2 g, MH+=135).
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5 StepA
N-methyl-4-bromopyrazole-3-carboxylic acid was prepared according to known
methods, see: Yu, A. M.; Andreeva, M. A.; Perevalov, V. P.; Stepanov, V. ).;
Dubrovskaya, V. A.; and Seraya, V. |. in Zh. Obs. Khim. (Journal of General
Chemistry of the USSR} 1882, 52, 2592, and refs cited therein.
10
Step B
To a solution of N-methyl-4-bromopyrazole-3-carboxylic acid (2.0 g), available
from step A, in 65 ml. of anhydrous DMF was added bromotripyrrolidinophosphonium
hexafiuorophosphate (PyBrop, 4.60 g), dimethyl amine (10 mL, 2.0 M in THF) and
15 diisopropylethyl amine (5.2 mL) at 25 °C. The mixture was stirred for 26 h, and
concentrated under reduced pressure to an oily residue. This residue was treated
with a 1.0 M NaOH aqueous solution, and extracted with ethyl acetate (50 mL x 4).
The organic extracts were combined, washed with brine, and dried with anhydrous
Na>S0O4. Removal of soivents yielded an oil, which was purified by preparative thin
20 layer chromatography, eluting with CH,Cl>-MeOH (20:1), to give 1.09 g of the amide
product (48%, MH" = 232.0).

Step C
To a solution of the amide (0.67 g), obtained from step B, in 8 mL of

25 concentrated sulfuric acid at 0 °C was added potassium nitrate (1.16 g) in small
portions. The cooling bath was removed and the mixture was heated at 110 °C for 6
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Na2S0O4, and conce I N vacuo to give produ
PREPARATI atEIM/EDEnB@f -6t wps Usedl ast e finge.SThe dyuedbisapixiurstveas extfactad

dded p- DREGHbted 100T3S. e CRE AP IBInEst PHAGhs WedP VEAHeR, Wil BRDEHPOmLY
\ggl 3tm|LZ)n was gﬂ%a%ﬂﬁé%o%ﬁ% @/%@'2’6%@ ﬁ%@qgéﬁwg f’lgeand

pour esl IrEmporatzmbﬁsol(!Bﬂmavmﬂoﬂ!)qwh@htmﬁdlﬁsdi‘oreBtmdmg'l.’h'éheich.ﬁ:fe payderct was
‘washed with 1 N OH and biwa dried w gs,ozl, f'é tered a ncg concent r at ed
in vacuo¥@dPpyfifed By Jigshco 'aiehmra@esmfm hyting with CHyGlayMeQl (3i0, 08¢ t he

pr oduct p I d
(1 oy, AR ASITOREnovet Bl sph et th521 oBRo0 Uil PRANTAIPHGNI BUEE,
to 0C and=pp@Mgd into ice water (80nﬂ) and extracted with ether. The ether
| ayer was washed with saturated sodi um bi carbonate and brine, dried with to

My S04, f| |tered and concentrated in vacuo to give 4.9g of crude product
(85 To a solution of the product from Step B (2g) in ether (20ml)
at - Jhc SR L

The product {61 mg) obtained from step C was dissolved in 3 mL of THF. To

this solution at — 78 °C was added dropwise along the inside wall of the flask a 1.6 M
solution of n-butyl lithium in hexane. After 45 min, a solution of methyl borate (0.1 mL)
in THF (1.0 mL) was added. Afier 1.5 h, a solution of acetic acid in THF (0.25 mL,

15 1:10 viv) was added to the cold mixture. Stirring was continued for 10 min, and a 30
wt % aqueous hydrogen peroxide solution (0.1 mL } was added. An additional portion
of hydrogen peroxide aqueous solution (0.05 mL) was added 20 min later. The
cooling bath was removed, and the mixture was stirred at 25 °C for 36 h. The mixture -
was poured into 30 mL of H,0, and the agueous mixture was extracted with ethyl

20 acetate (30 mL x 4). The extracts were combined, washed with brine (10 mL)}, 5%
NaHCJ; aqueous solution (10 mL) and brine (10 mL). The organic layer was dried
with Na,S0O, and concentrated under reduced pressure to a residue, which was then
purified by preparative thin layer chromatography eluting with CH.Cl>-MeOH (20:1) to
give the hydroxylated product (5 mg, 10%, MH* = 215.3).

25
StepE

By treating the hydroxylated product of Step E with H, under the conditions of
10% palladium on carbon in ethanol, one would obtain the desired hydroxyl-amino
compound.

30



added t-BuLi dropw se.- After stirring for 20m n, DV (950ng) was added
dropwi se 15 and the mixture was stirred at -25C for 3hrs ar%g g n rmed to
roomte r -overni ght. Saturated ammoni um chl ori de ﬂ % d the
sol uti onr{g&é’ghg??? acted wth ether. The ether |ayer was ﬁgﬁe $H bri ne,
dried with MgSH4, filtered and concentrated in vacua to give 980ng of crude
product (67% . 20 Step D To a sol ution 186 al dehyde (400g) in ether (14m)
was added LiPRFMARATINE EXAMPEE f5 3ml) at OC dropw se. The sol ution was
stirred at OC for 30mn and EtMgBr (3Min THE, 1.83nl) was added dropw se.
The reaction was refluxed overnight, cooed to Oct, quenched with saturated
ammoni um chl ori de and exjfacted with ether. .25 The ether was stirred with 3N
HCl (20nl), then the a&eo IagfgigAwas babiff i vvithStNag; pel l ets and
extracted with ether. t her laygr waslwashied wit dried wth
MySC4, filtered and trated in vacuo gi WO220ng of product (46%. O
4 OCT 2005 WD 02/ 083624 PARATI VE EXAMPLEg4.5 OH Step A 157 Step B

PUTI US02112681 Foll owi ng the procedures set forth in Preparative Exanple
34.4 Steps A through D, but using m bronophenol (8g), both am nes were
formed and separated by ative plate chromat oy (63-65% MHf =175).
PREPARATI VE EXAMPLE 34. 6 Y To a solution ¢f 3{net iyl -t hi ophene (5g) in
ether (50m) was add dr i @Q soBtepidn of - N« Buty » i n hexane,
32ml). The m xture was irred fOor2 175nr at~room J5 tdnperature. DVF (5.1 m
) was then added and | e sti®Hovernight. The mi xtOre @b poured into
saturated amoni um chl ori de and extracted with ether. The ether |ayer was
washed with brine, dried wi.th Na2SO4, and concentrated in vacuo. The crude
product was purified via flash colum chronmat ography (Et OAc/Hex 20:1) to

afford 5.27g of an oil (84%. 20 | Nf\{\l
StepD /N\n/l\H\NHz
O OH
5 StepA

Following a similar procedure used in Preparative Example 13, Step C except
using the known compound, 4-methyl-pyrimidin-5-ol, the product can be prepared.

Step B
10 Following a similar oxidation procedure used in Preparative Example 15, Step

A except using the compound from Step A above, the product can be prepared.

Step C
Following a similar procedure used in Preparative Example 11, Step A except

15 using the compound from Step B above, the product can be prepared.

Step D
Following a similar procedure used in Preparative Example 12, Step F except

using the compound from Step C above, the product can be prepared.
20



WO 02/ 083624 158 PREPARATI VE EXAMPLE 34.7 OCH3 Step _A Step B H3C H3C Br H
5 Step A To a solution of 4-brono-2-fural dehyde (4g) in MeOH (05nd)T Wiks
added trinethyl- orthoformate (3.8m ). A catalytic anount of p-toluene

sul f oni WadRd83e205ny) and the m xture was heated to ref |RKI/EER/1268Bhr. The
reacti on was cool ed down and potassi um carbonate was added. The m xture was
filtered through a silica gel pad. 10 Et\;ﬁ filtrate was concentrated in
vacuo, dissolved in CH2CI2 and filtered®'The filtrate was again

concent r at e2REP ViE g of product (80% . Step B To a solution
of the product from Step A (2.02g) in THE (80m) at -78C was 15 added

dropwi se a solution of n-Bull (2.5Min hexanes, 4.4m ) and stirred for
1.5hr. A solution of ipdonethane (1.7m ) was add and let stir for 2.5hrs
~at -60C. The cooling[®@ath was renoved and sjat ur & ed \anmoni um chl ori de was
added and | et sgj 1@nf n. Step Aayers ed P Bhe organic

| ayer was washe ] rhe, ¢er+ed-mth corcemntTat®d i n vacuo
to afford 1.34g of roduct. 20 Step C Thié product from Step B (1.439)
was di ssol ved in a@ton@"FSOrﬁL) and treated vﬁ)th OHat al yti c anount of
p-tol uene sulfonic acid (80ng). The m xture was heated to reflux for 2hr.
The reaction was cool ed down and solid potassium carbonate was 25 added. The
m xture was filtered through a silica gel pad and the fiItrate was
concentrated in vacua to e 1 .246g of crude product,NQ4 0O C T 2005

PCTI USC2112681 0 4 pCT 2005 02/ 083EPICPREPARATI VE EXAMPLE 34.8 Step C H3C

T
AN NO,
O OH

Step A
Following a similar procedure used in Preparative Example 11, Step A except
using the known 4-hydroxynicotinic acid, the product can be prepared.

10 StepB
Following a similar procedure used in Preparative Example 13, Step C except

using the compound from Step A above, the product can be prepared.

Step C
15 Following a similar procedure used in Preparative Example 12, Step F except

using the compound from Step C above, the product can be prepared.



Seep B NO2 H3C PCTI USO2/ 12681 5 StepA To a stirred solution of potassium
t - but oxi de (2.5g) in HWA (20ml) was added 2-nitr.opropane (2 )4 p@m se.
After 5mj %r%?&?ution of nmethyl-5-nitro-2-furoate (3. Zg)d' % ) was
added t ot h¥ ure and stirred for 16hr. Water was added 8 aqueous
m xture was extracted with Et OAc. The Et OAc | ayer was washed io with water,
dried with MySO4, filtered and concentr488d in vacua. The crude materi al

was purifi ed PREFARSTIVEIEMAMPLBABt ogr aphy (Hex/Et OAc, 6:1) to yield 3.6g

of product (90% . step B To a solution of the product fromStep A (3.6g) in
tol uene (16m) was added tributyltin hydride (5.4m) followed by Al BN
(555ngy). The m xture was heated to 85C for 3.5hr. After cooling, the

m xture was separated by fI|ash col umm chr omat ogrgfphyl (Hex1Et OAc, 7:1) to
afford 2.06g of produ (2B8) . 20 Step C To a s g of product from Step °
B (2.05g) in THE (60m) gt 0Q was adgfesy @ sol utiof of fLAH (11Min ether,
12.8m ). The reaction wasg red atroom.tenperat ?{ 30m n. Water and
1 M NaCH was added until aYprecipitate fornmed, dilut¢d w 07 Et OAc, stirred ~
for 30m n and then filteregythrough a celite pad. Th®tbrganic filtrate 25
was concentrated in vacuo to give 1 .56g of product (93%. 159 04 0CT
2003 WD 02/083624 PCTI US02112681 160 Step D To a solution of product from
Step C (2.1 5g) in CH2CI 2 (100m ) was added Dess-Martin oxidant (7.26g) in
CH2Cl 2 (45mL) and stirred for 30mn. The mxture was 5 diluted with ether
(200nt). The organic |ayer was washed wth N NaCH, water and brine, dried

wth MgSO4, filtered and concentrated o to give oil and solid. The
material was extracted w er and filkterel. Sonme solid crystallized out
fromthe filtrate, fil teigigaﬁtdﬂlag;i_n, and t Hl%te was concentrated in
vacuo to give 2.19g of product. 10
OH
5
Step A
Following a similar procedure used in Preparative Example 13, Step C except
using the compound from Step A above, the product can be prepared.
10 StepB
Stiring the compound from Step A above, a suitable Pt or Pd catalyst and
£tOH under hydrogen atmosphere (1-4 atm) the product can be prepared.
PREPARATIVE EXAMPLE 19
15
P
\ NH, & S \ N OEt
o ©H Et0  OEt L oH H

The product from Preparative Example 3 (14.6 g) dissolved in absolute EtOH
{100 mL) was added dropwise over 4 hours to a stirred ethanolic (100 mL} solution of
20 diethylsquarate (19 mL, 128 mmol). After 5 days, the reaction mixture was



PREPARATI VE EXAWPLE 34.9 OHe OH" = ~-NN~ TN \/Step C° Step D r)KA=

: X StepA 15 To a solution:of carboxylic acid (5g) in CH2C 2 (g0@ri)g@t Cct
was added N(OCH3) CH3, HOl (11.5g), DEC (15.1 g), HOBt (5.3g) and NWM (43nl)
and stir ™Y U8362414hr . The mixture was diluted with CHC PCTABONHEW8EN t he
organic | ayer was washed wth 10% HCl, saturated sodi um bi carbonate and
brine, dried with Na2SO4, and Y concenyggted in vacuo to afford 5.74g of
crude pr : | uti ¢ 56ml) in ether
(5m) at Vtr\%ﬁé%%rag%@:os%‘ﬁﬂ tﬁg}?gﬁlt@@ Bféghoﬁjf I'n %veln a#gn 8. 3nml)

dr opwi sechrﬁhmtogvaphye(sm gah r0vB o NteOHt(bhh(tl@hwamerm’oﬂuct (63%, Wil = 305,
transferred taq round bottom charged with the 25 product from Step A
(1g) in FﬁﬂE‘(Zgrﬁ% -78C. The nixture was stirred at -78C for 1 hr and at
*0C for an additional 2hr. I MHCO was added dropw se followed by CH2C 2.
The | ayers were separated and the organic |ayer was washed with brine,

dried with Na2SO4, and concePREPABATVEEMAMRL18drd 620ng of product
(76%9. 0 4 OC T 2005 WD 02/ 083624 PCTI USO21 12681 161 Step C To a solution
of the product fromStep B (620ng) in THF/ MeOH (10:1) at 0C was added NaBH4
(250mg) in one portion. The mxtyre wag stirred overnight at ., 5o

concentrate\ in @ and t he cru@f erial was dissol ve 4 and
washed with alH_5 CY,Q'zrin,e, dri e i th Na2SO4, and | ratied || n vacuo
to afford /610 f uct. Step The ABovVE™ A as, peacted in
the procedures cset @orth in Prepatati veomExanpl e 75775 BNand Coto

yield 170ng of amine product (28% . PREPARATIVE EXAMPLE 34.10 15 Cl H H2N

The amine from Prepartive Example 3 (5g} and dimethylsquarate (3.95g) in
10  MeOH were stirred overnight, The precipitated product was filtered to give 6.32g of
solid {(78%, MH+=291.1)

PREPARATIVE EXAMPLE 20-23.14
15 Following the procedures set forth in Preparative Example 19 but using the

amine from the Preparative Example indicated in the Table below, the
cyclobutenedione intermediates were obtained.

Prep EX. | Amine from Product 1. Yield (%)
Prep Ex. 2. MH"
20 4 1. 85%

2. 333

OEt

! =
\I/ 'FJ
O OH H
1, 44%
o 0
| j\;ﬁ 2.319
N OEt
OH H

21 11




The above am ne was nmade anal ogous to the procedures set forth in Patent
W96122997 p. 56, but using ethylglycine instead of benzylglycine in the DCC

20 coupling. PREPARATI VE EXAMPLE 34.11 25 NO2 N H2 O 4 OCT 20
02108362¢cRizhskinG2/ 12681 162 Step A To the nitro conmpound
cycl ohexyl met hanol

(1. 149)

in THE (50nt)

T

was added PPH3 (4.72g) and cool ed

to OC. Diisopropylazadicarboxylate (3.15m) 5 was added dropw se and | et

stir overnight. The reaction was concent4®ted in vacua and purified via
flash columm chromatography (I—Im([ Et.OAc 30:1) to give product (3-3g), which
was carr2bd on ¢ibr ectly to tHe next step. SterB 10 To thelpB¥duct frjom step

H (50nml) was gdded 10% Rd1C €J. 7g)° under yﬂ? pgen
bpsi and let gtir ove reaction wa Itered
and concentratjed fin v 3.2g of pr oduct .
VPLE 34.12 O e iNep A Sbep B St eps
solution of acigl (29) in ethdgr (20 nI was Jladded dr opw se to a suspenS| on of
Li AlH4 [(350ng) &n ether (15ni]) at De. '?'P'le dol ution was reffl uxed for hr and .
stirred 22 roopptenperature |ovenright. 5% KOH was added |and38%actio
filtered, extragted wth ether, dried with NgSO4 fil ered and conc ntrated
in vacup to give the product (14 M /4 B To a
sol ution of al cphol from aboVe, 469g) i foom errperature
added Dess-Martin reagent (5./69) N.ONW ropl of water an Iet
stir over the ywekend at rodgm tenperat 10%'|‘Na282 s added and
stirredl for 20mn, o OH  H
23 14 1. 51%
N A 2. 250
N N OEt
]
TN,
23.1 10.1 1. 62%
f );f 2. 317
N
W T
9] OH H
. ¥ . O o] 0
23.2 10.2 \l/ % 1. 61%
2. 319
~N =
H II\I OEt
o) OH H
23.3 12 hl 1. 40%
o o 2. 330
YW=t
N I}J OEt
O OHH
234 10.3 H O\\ ,/0 1. 42%
! — 2. 333
N
NN l}l/ OEt
O OH H




30 extracted with CH2Cl 2, washed with saturated sodi um bi carbonate, dried
with Na2SO4, and concentrated-in vacuo to afford 1.1g of prddbuBET ¢06% . 0 4
OCT 2605 WD 02/ 083624 PCT/ US02/ 12681 PREPARATI VE EXAMPLE 34.13 163 5 The
above co¥P8tPEH#Ihs prepared in the procedure set forth i POTASOAEE 0 555
153 Al . PREPARATI VE EXAMPLE 34.14 Br Ph to The al dehyde (500ng) from above
was reacted foI | ow ng t he procedure set141forth in the Preparative Exarrpl e

13. 4, St d—372nmy—pf—product \/ov/g ?PR%Q#R#
35-51. Oﬂgl | ow 86“'1 he proceglure setyfor n 2prat i ve 1Ex |l e 34Fbut
usi ng tihe. conyrercially ava Iab! e jl,deh an Hignard2reggents [jsted in
the Tabl e bel ow] the am ne 73. d. 20
Pr epAl dehydeG i pnar dAm nel. Yjeid {/o} A ~‘. SF Et MyBrF 1| 65%
H2N2. 1154 0 4] OCT 2005 WO 02/ 083624 Y64 J80211268L 360 O" Et MyBr H2NL.
75% H2.[488 371 REDBr F2N 1160& 1. 78% H2.__17Q38F30 1. 37%
H
I‘l\I 2. 347
T}l QEt
O OH H
23.7 13.2 Cl o o 1. 39%
| j:( 2. 339
N
d N OEt
O OHH
238 13.1 Br 1. 42%
O\ P
| N— 2. 383/385
N ——
d N~ TOEt
O OHH
23.9 13.19 S O\ /70 11, 51%
\ \ 2. 311
N A ==
4 N OFEt
© H
HO
23.10 13.20 Br ') 0O 1. 67%
\ > 2. 389.1,390
/N N
o N OEt
OH
23.11 13.3 Br. 0\\ 4,0 1. 52%
! [ | 2. 383/385
- I}l OEt
O OH H
23.12 13.21 O%“ 4,0 1. 76%
1 SN\ = 2. 325.1
NS NT TOE
O OHH




Et MgBr F3 1. 34% HH2ZN2, 204 39H =Et MyBr 2N 151. 68% 2. 150 40" OCF3Et gg%CIZFS
1. 40% H2N 52. 220 10" Et M\gBr 2N F1. 73% H2. 154 F3Et MgBr H2N crs4 0C 422.

220 Et My 0 1. 55%1.442. 180 0 4 o ¢ 12005 WO 02/
PCTI usoz%.’z@’?ggf' -~ 0 EtMyBrH 2N1. 55%" | 432. 180 Et ng{?'l%—ézﬂ}z%?IZO%H
FaH2N 44.2. 294 H2N NZ

. 142
2313 |13.22 ' ci 1. 54%
N b
—N . \ —
N” OE
© OHH
7314 |13.23 , G 0 |1 62%
/N S '
jjw& j\;ﬁ 2. 378
=S N OEt
O 1
HO H

PREPARATIVE EXAMPLE 23 16-23.24

Following the procedures set forth in Preparative Example 19 but using the
5 amine from the Preparative Example indicated in the Table below, the
cyclobuienedione intermediate products were obtained.

Prep Ex. | Amine from Product Yield (%)
Prep Ex.
23.16 13.11 O F 91%
Oj\;f F~L-F o
eto” N2
H V4
23.17 13.12 e o F 81%
jt;/(f: F
EtO N, Q
H Y
23.18 13.17 O% 0O F\:__-EF 47%
— - 0
EtO ll\l >
H o
2319 |13.27 o oF tr 21%
EtO N, Q
H /




1. 80% 5H Et MgBra OCFl 32.

166 - ~K3 46 EtMyBrHL. 35% cF3 Cfi 32. 220 j - PrMyBr

A7THH2N | ., 1. 20% 2. 150 48Me Et MgBr 2N Mel. 77% w ~. 2. [M ﬁ] %9
49NEt MgBr H2N F1. 77% FF2. 172 0 4 OCT 2005 WO 021083624 166 P lggblg 2681
50HEt MpBVOBRA83678% 2. (M NHO 147 51HEt Li HEN1. 10% 2. 116PGEIURD2/1268T%
Et MgBr HzN 02. 161 H2N D F 1. 63% 51. 3H 11- C) COXF
_ 143
2320 | 13.26 : r F 10%
O% ﬁf?: F
F
E0” N 0
H Y
23.21 13.256 49%
F FF
O 0
j:( 0.
EtO N
& \_/
23.22 13.13 O\} 0 CF, 80%
H
O 0 9
23.23 13.15 C:)Fa 63%
EtO:\ il}i’ﬁ
H
Ci
23.24 13.16 O P 64%
CF3
EtO” wﬁ
H
Br
PREPARATIVE EXAMPLE 24
o N~ o N~
7( /u\ T Step A J\ 5 3
WY oy ~
© s
~
Step B HCI.NH; ™~
——————r— -
5 o!
Step A

To a solution of N-protected amino acid (1.5 g, 6.9 mmol) in CH.Cl (25 mL) at
room temperature was added DIPEA (3.6 mL, 20.7 mmal), and PyBrop (3.4 g, 6.9
mmol) followed by MeNH; (6.9 mL, 13.8 mmol, 2.0 M in CH,Cl;). The resulting

10 solution was stirred for 18 h at room temperature (until TLC analysis deemed the



EtMyBrO F2. 216 p F 51.41. 71% Et MgBr H2ZN2., 228 51.51. 89%

168 VF 51.601. 20% Et MyBr H2N 2. 228 a0 0 F EtMgBr F 1. 36%

] H2N 2.
222 CF3 | —: Al 0 4 OCT 2066 WD 02/ 083624 167 PCTIC g%@ﬂﬂ%
222 G2 ot R

10

15

20

XMgBrH 2N2. 152.1 51.111. 61% OHEt MyBr

, 144
reaction to be complete). The resulting mixiure was washed sequentially with

10% citric acid (3 x 20 mL), sat. ag. NaHCO3 (3 x 20 mL), and brine (3 x 20 mL). The
organic layer was dried (Na;S0y), fittered, and concentrated under reduced pressure.
The crude product was purified by flash chromatography eluting with CH,Cl2/MeOH
(40:1) to afford 1.0 g (63% yieid) of a solid.

Step B

To a round bottom charged with the N-protected amide (1.0 g, 4.35 mmol)
(from Step A) was added 4N HCl/dioxane (10 mL) and the mixture was stirred at room
temperature for 2 h. The mixture was diluted with Et,0 (20 mL) and concentrated
under reduced pressure. The crude product was treated with Et;O (2 x 20 mL) and
concentrated under reduced pressure to afford 0.72 g (~100 % yield) of crude product
as the HCI salt. This material was taken on without further purification or
characterization.

PREPARATIVE EXAMPLES 25-33.1

Following the procedure set forth in Preparative Example 24 but using the
commercially available N-protected amino acids and amines in the Table below, the
amine hydrochloride products were obtained.

¥

Prep { Amino acid | Amine Product 1.Yield (%)
Ex.

%5 |y Qi;:f NHa ~ 1. 70%
X .

h g HN ~~ 1. 71%
26 MW /\Q x H\Q

H2N H Et MyBr F2.



OHVH+- H20 51.121. 70/0 (15-- \N_EtMyBrH ?N Q 2. 184.1 ~1 '- 51.180l1l. 42%H
aEt MgBrH2. 147 [M NH2] + 51.191. 67/0 H GetMyBrCl 2. 204 H2N a cl (ﬂg&za}g 33%
51. 20HBC1188 2 Ft My H2N. r PREPARATI VE EXAMPLES 51.25 - 51.31 Ig(él By the

procedure set forth in Exanple 34 but using the comerci al avai l abl e

| 5
al dehyde¥O4%883¢1 gnard reagents listed in the Table bel ovfc{fﬁﬁmélﬁ?%e
products were obtained. 04 OCT 7005 WD 02/ 083624 168 PCTI US02112681
PrepAl dehydeG i gnar dAm neYi el d (/a} Exifeagent 51.2520% HEt MyBr H2N

27 1. 66%
o
ClHHoN \©
o

28 j;(ﬁ 5 1. 65%
k =
7<0j\” 5] HQN,\© ClH.thxrnrg
O
29 1. 90%
S X O
CIH.HN
O

5

30 %iuv ~ H\/O 1. 68%
A H iy :
e | j CHH N
O H
31 ~ ~ 1. 68%
AN | :
' Mﬁ/\f ? A@ CHHE NN
¥ 0]
FAZen L Y Oy
32 H oo HN CIHH'N N Y
R
SI L | € | e
33 H;\:';o Hz«@ CH HEN/\rr N
o
3.1 - 1.20%

o HoN

3
O
J




c 51.2677% H MyBr 51.27(34.2)51% DEtMyBrH N G 2 Cf G 51.28(78. 1)56%)00 H

INBrIVgHZNINSl 29(78 1)54% O 0 GHZN \N 'N MyBr' H 51. 30(341 @
Et l\/gBrHZN, Z%SE‘E@ F F F W 02/083624 169 0 4 OCT 2005 1[5 él
N O

51. 3110% 4 OCT 2005
o 146
PREPARATIVE EXAMPLE 33.2
""‘--....::./“ "'--..___,..-’
-l Step A i _NH Step B NH
: S H,N

socHn " BOCHNMg: : 2 “m’ :
0 H 1

HCl

5 StepA

BOC-valine (45mg) and PS-carbodiimide (200mg) were suspended in CH;Cl;
(4mi). After addition of the CH:Cly-amine solution {(0.138N, 1ml), the mixture was
shaken overnight. The solution was filtered and the resin was washed with more
CH.Cl,, and the filtrate was concentrated in vacuo to yield the product, which was
10  carried on directly in Step B.

Step B
The crude material from Step A was dissolved in 4N HCi/dioxane (2.5ml) and
stirred for 2h. The reaction was concentrated in vacuo to yield the desired amine
15 hydrochloride, which was used directly in the next step. |

PREPARATIVE EXAMPLES 33.3-33.47
Following the procedure set forth in Example 33.2 but using the commercially
available N-protected amino acids in the Table below, the amine hydrochloride
20  products were obtained.

Prep | Amino acid | Amine Product
Ex.
33.3 HCI
o N\
X O \
DJ\WH ? '!IH
(37 [
HyN 0




WO 02/ 083624 PCTI US02112681 Ho~,r Step AF3C1 ) - F3C HO F3C 5 Step A 170
PREPARATI VE EXAMPLE 52 r e% Step B . HzN A mi xture of

2- (tnfluoroacetyl)thiophene (2 nL, 15.6 nmol), hydroxyl am ne hﬂjzr 8EhlWRi de
(2.2 g, 2 eg) di i sopropyl ethylamne (5.5 nL, 2 eq) and MeOH (50 m -) 10 was
stirred WO OP8I6%& for 48-72 hrs, then concentrated in vacPEl/USRA268si due was
diluted with Et OAc, washed with 10% KH2PO4 and dried over Na2SO4
(anhydrous). Filtration and concentragjen afforded the desired oxime (2.9
g, 96% which was used directly,in Step B without further purification. is

Step B To &= Fotoct—rorm StepY Ar-ivioa verrr—A26 nL) was
added Zn at room
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a) LIN(TMS),

b} EtMgBr
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H2N OH// 75.301. 93% H 5 = EtUH2N S 2. '139 + /H2ZN OHL /FM NH21 75. 401\ 1.
50% H - 11 tBuLi H2N2. 167 /H2N of fI M NH2r+ 75.5(34.6)1. 48% OtBUOCH2M2. 167

5. o 34, 80 PHREEC,: 00e | hone, 135 (Ml st St te T a7
DiPrLi2, 153 HS \ OH H2ZN S [ M NH2r
To a solution of 3- ‘ chlorobenzaldehyde (2.0 g, 14.2 mmol)
in THF (5 mL) at 0 °C was added LiN(TMS). (17.0 mi, 1.0 M in THF) dropwise and the
resulting solution was stirred for 20 min. EtMgBr (6.0 mL, 3.0 M in Et,0) was added
dropwise and the mixture was refluxed for 24 h. The mixture was cooled to room
5  temperature, poured into saturated aqueous NH,C! (50 mL), and then extracted with
CH,Cl; (3 x 50 volumes). The organic fayers were combined, concentrated under
reduced pressure.
The crude residue was stirred with 3 M HCI (25 mL) for 30 min and the
aqueous layer was extracted with CHxCl; (3 x 15 mL) and the organic layers were
10 discarded. The aqueous layer was cooled to O °C and treated with solid NaOH pellets
until pH = 10 was attained. The aqueous layer was extracted with CH2Cl, (3 x 15 mL)
and the organic layers were combined. The organic layer was washed with brine (1 x
25 mL), dried (Na;S0,), and concentrated under reduced pressure to afford 1.6 g
(66% yield) of the crude amine as an oil (MH" 170). This material was determined to
15 be >90% pure and was used without further purification.

PREPARATIVE EXAMPLE 34.1

O o)

The aldehyde (3.5g) and conc. HCI (20ml} were combined and stirred overnight

20

at 40°C. The reaction mixture was poured into cold water and extracted with ether,
washed with satd. NaHCO3; and brine, dried over anhydrous MgSOQ., filtered and
concentrated in vacuo to give 1.76g of product (55%)

25

PREPARATIVE EXAMPLE 34.2

oY Y

30 Chlorine was bubbled into 100ml of CH,Cl, at 10°C. The aldehyde (3.73ml)
was charged with 50ml of CHCl; and then cooled to 0°C. AICl; was added
portionwise, followed by the chlorine solution and let stir at room temperature
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concentrated in vacuo. The crude product was purified via flash column
chromatography (Hex/EtOAc 40/1) to yield 1.5g of pure product.

PREPARATIVE EXAMPLE 34.3

O OH NH
Step A Step B 2
F3C )\© F30/K©
Step A

The ketone (3.25g) was reacted following the procedure set forth in Preparative
Exampie 88.2, Siep B to give the oxime (3.5g, 99%).

Step B

The product from step A (1.2g) was stirred with AcOH (3ml) and Pd/C (10%,
300mg) in EtOH (40ml) under a hydrogen atmosphere overnight. The reaction
mixture was filtered through celite and the filtrate was concentrated in vacuo. The
crude material dissolved in ether and washed with 2N NaOH, organic washed with
brine, dried with Na;S80y4, and concentrated in vacuo to give product (860mg, 86%).

¥

PREPARATIVE EXAMPLE 34.4

Step C Step D

Step A

To a suspension of NaH (1.45g) in DMF (25ml) under a nitrogen atmosphere
was added p-bromophenol (5g) at 0°C. After stirring for 20min, BrCHCH(OEt),
(6.3ml) was added and the reaction was heated to reflux ovemight. The solution was
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cooled and poured into ice water (80ml) and extracted with ether. The ether layer

was washed with 1N NaOH and brine, dried with MgSQ,, filtered and concentrated in
vacuo to give 8.4g of crude product (100%)

5 StepB |
To a solution of the product from Step A (8.4g) in benzene (50mi) was added
polyphosphoric acid (10g). The mixture was heated at reflux for 4 hrs. The reaction
was cooled to 0°C and poured into ice water (80ml) and extracted with ether. The
ether layer was washed with saturated sodium bicarbonate and brine, dried with
16 MgSO0,, fitered and concentrated in vacuo o give 4.9g of crude product (85%)

Step C
To a solution of the product from Step B (2g) in ether (20ml) at -78°C was
added t-BuLi dropwise. After stirring for 20min, DMF (850mg) was added dropwise
15 and the mixture was stirred at -25°C for 3hrs and then warmed to room temperature
overnight. Saturated ammonium chloride was added and the solution was extracted
with ether, The ether layer was washed with brine, dried 'with MgSOQy, filtered and
concentrated jn vacuo 1o give 980mg of crude product (67%).

20 StepD
To a solution of aidehyde (400g) in ether (10ml) was added LIN(TMS); (1M in
THF, 3.3ml} at 0°C dropwise. The solution was stirred at 0°C for 30min and EtMgBr
(3M in THF, 1.83ml) was added dropwise. The reaction was refluxed overnight,
cooed to 0°C, quenched with saturated ammonium chloride and extracted with ether.
25 The ether was stirred with 3N HCI {20ml), then the aqueous layer was basified with
NaCOH pellets and extracted with ether. The ether layer was washed with brine, dried
with MgSO,, filtered and concentrated in vacuo to give 220mg of product (46%).
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PREPARATIVE EXAMPLE 34.5

OH Br 0
I, 5
+
Et OFt
Br

r

Br
0 0, NH,
Step D
= (0 o= 0 Mo
yE
0 NH;

H

Following the procedures set forth in Preparative Example 34.4 Steps A
through D, but using m-bromophenol (8g)}, both amines were formed and separated by
preparative plate chromatography (63-65%, MH+=175).

PREPARATIVE EXAMPLE 34.6

Q"—“”\/

To a solution of 3-methyl-thiophene (5g) in ether (50ml) was added dropwise a

10

¥

solution of n-BuLi (1.6M in hexane, 32ml). The mixture was stirred for 1.5hr at room
15 temperature. DMF (5.1ml ) was then added and let stir overnight. The mixture was
poured into saturated ammonium chloride and extracted with ether. The ether layer
was washed with brine, dried with Na,S04, and concentrated in vacuo. The crude
product was purified via flash column chromatography (EtOAc/Hex 20:1) to afford
5.27g of an oil (84%).
20
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PREPARATIVE EXAMPLE 34.7

OCH; OCH, ')

Step A Step B
H \ / _E”H3c otep HsC Step C ’
\ / \_/
Br
Br

Step A
To a solution of 4-bromo-2-furaldehyde (4g) in MeOH (75ml) was added

trimethyl- orthoformate (3.8ml). A catalytic amount of p-toluene sulfonic acid (185mg)

/

and the mixture was heated to reflux for 3.5hr. The reaction was cooled down and
potassium carbonate was added. The mixture was filtered through a silica gel pad.
The filtrate was concentrated in vacuo, dissolved in CH2Cl; and filtered. The filtrate
was again concentrated in vacuo to give 4.03g of product {80%).

Step B |

To a solution of the product from Step A (2.02g) in THF (80ml) at -78°C was
added dropwise a solution of n-Bul.i {(2.5M in hexanes, 4.4ml) and stirred for 1.5hr. A
solution of iodomethane (1.7mi) was added and let stir for 2.5hrs at -60°C. The
cooling bath was removed and saturated ammonium chloride was added and let stir
for 10min. The layers were separated and the organic layer was washed with brine,
dried with Na;S04, and concentrated in vacuo to afford 1.34g of crude product.

Step C
The product from Step B (1.43g) was dissolved in acetone (50ml) and treated

with a catalytic amount of p-toluene sulfonic acid (80mg). The mixture was heated to
reflux for 2hr. The reaction was cooled down and solid potassium carbonate was
added. The mixture was filtered through a silica gel pad and the filirate was
concentrated in vacuo to give 1.246g of crude product.
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PREPARATIVE EXAMPLE 34.8

o
HaCO NGz sipa o SepB o
Y
NO, |
StepC H \ ° / Step D Hw
5 StepA

To a stirred solution of potassium t-butoxide (2.5g) in HMPA (20mi) was added

2-nitropropane {2ml} dropwise. After Smin, a solution of methyl-5-nitro-2-furoate
(3.2g) in HMPA (8ml} was added to the mixture and stirred for 16hr. Water was added
and the aqueous mixture was extracted with EtOAc. The EtOAc layer was washed

16 with water, dried with MgSQ,, filtered and concentrated in vacuo. The crude material
was purified by flash column chromatography (Hex/EtOAc, 6:1) to yield 3.6g of
product (80%).

r

Step B
To a solution of the product from Step A (3.6g) in toluene (16ml) was added

tributyltin hydride (5.4mi) followed by AIBN (556mg). The mixture was heated to 85°C
for 3.5hr. After cooling, the mixture was separated by flash column chromatography
(Hex/EtOAc, 7:1) to afford 2.06g of product (73%).

20 StepC
To a solution of product from Step B (2.05g) in THF (60ml) at 0°C was added a

solution of LAH (1M in ether, 12.8ml). The reaction was stirred at room temperature

for 30min. Water and 1M NaOH was added until a precipitate formed, diluted with

EtOAc, stirred for 30min and then filtered through a celite pad. The organic filtrate
25 was concentrated in vacuo to give 1.569 of product (93%).
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Step D

To a solution of product from Step C (2.15g) in CHCl; (100ml} was added
Dess-Martin oxidant (7.26g) in CH.Cl; (45mi) and stirred for 30min. The mixture was
diluted with ether (200ml}). The organic layer was washed with 1N NaOH, water and
brine, dried with MgSQ,, filtered and concentrated in vacuo o give oil and solid. The
material was extracted with ether and filtered. Some solid crystallized out from the
filtrate, filtered again, and the filtrate was concentrated in vacuo to give 2.19g of

product.
PREPARATIVE EXAMPLE 34.9
StePA/C-HL Ste/[_ek/step Cc / \ Ste/(_rj\/g/\
Step A

To a solution of carboxylic acid (5g) in CH,Cl» (400ml) at 0°C was added
N{OCH3)CH3 HC1 (11.5g), DEC (15.19), HOBt (5.3g) and NMM (43ml) and stirred for
14hr. The mixture was diluted with CH,Cl, (100ml) and the organic layer was washed
with 10% HCI, saturated sodium bicarbonate and brine, dried with Na;SO4, and
concen;rated in vacuo to afford 5.74g of crude product (85%).

Step B

To a solution of iodoethane (0.56ml) in ether (5mi) at -78°C was added a
solution of t-BuLi (1.7M in pentane, 8.3ml) dropwise. The mixture was warmed to
room temperature for 1hr and transferred 1o a 100ml round bottom charged with the
product from Step A (1g) in THF (12ml) at -78°C. The mixture was stirred at -78°C
for 1hr and at 0°C for an.additiona! 2hr. 1M HCl was added dropwise followed by
CH;Cl,. The layers were separated and the organic layer was washed with brine,
dried with Na2S0,, and concentrated in vacuo to afford 620mg of product (76%).



f3t-BuLi- ~1 = H2N OHH2N | 1 ~ 75.45 !\~55%J OiPrLi T, H2N OHH2N ! ~ 1>-

75.46(75.57)39% Dt BuLi Q- N H2 OHH2ZN ON H | 75.47(75.57)\.55% Of Prli N
~ 050cT 2905
HZN DHH2N O/N Iro / 75.48(75.57)34% O=JLi "fl a p, Hz2N

WO 02/083624 PCT/US02/12681
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Step G
To a solution of the product from Step B (620mg) in THF/MeOH {10:1) at 0°C
was added NaBH, (250mg) in one portion. The mixture was stirred overnight at 0°C,
5  concentrated in vacuo and the crude material was dissolved in CH:Cl, and washed
with 1N NaOH and brine, dried with Na>304, and concentrated in vacuo to afford
510mg of product. '

Step D
10 The above material was reacted in the procedures set forth in Preparative
Example 75.75 Steps B and C to yield 170mg of amine product (28%).

PREPARATIVE EXAMPLE 34.10

_(

15

||t|

CIH.H,N

, The above amine was made analogous to the procedures set forth in Patent
W096!22997 p.56, but using ethylglycine instead of benzylglycine in the DCC
20 couphng

PREPARATIVE EXAMPLE 34.11

H

o
Step A /@ 2 Step B NH,
F F /[ j
F

25



N H2ZN OH  H-N1 75.49(34.7)61% ON~-H EtLiH2ZN O HH 02 0 4 C C T 2005 WO
02/ 083624 183 PCTI 11 S02112681 75.50(34.7)-25% D tBuLi 1 H H2NyPOCT 2305 H2ZN OHx

1, 072/ 4%&3{33 )433% 0i PrLi H H2N DHH2N O --01~yuo' *' APCE‘M\Sl]ZIIZGSI

75.52(3 % ot BuLi H D H2N DHH2N
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Step A
To the nitro compound (3.14g) and cyclohexylmethanol (1.14g) in THF (50ml)

was added PPH; (4.72g) and cooled to 0°C. Diisopropylazadicarboxylate (3.15ml)

5 was added dropwise and let stir ovemnight. The reaction was concentrated in vacuo
and purified via flash column chromatography (Hex/EtOAc, 30:1) to give product
(3.3g), which was carried on directly to the next step.

Step B
10 To the product from step A (3.3g) in EtOH (50ml) was added 10% Pd/C (1.79)

under a hydrogen atmosphere at 55psi and let stir overnight. The reaction was filtered
through celite and concentrated in vacuo to give 3.2g of product.

15 PREPARATIVE EXAMPLE 34.12

Q0
O
\ / > ’\U H \ / (‘,F:3

Step A,
20 A solution of acid (2g) in ether (20ml) was added dropwise {0 a suspension of

LiAIH, (350mg) in ether (15mil) at 0°C. The solution was refluxed for 3hr and stirred at
room temperature ovenright. 5% KOH was added and reaction was fillered, extracted
with ether, dried with MgSQ,, filtered and concentrated in vacuo to give the product
(1.469, 79%, MH+=166).

25
Step B

To a solution of alcohol from above (1.469g) in CH,Cl> at room temperature was

added Dess-Martin reagent (5.6g) portionwise and one drop of water and let stir over
the weekend at room temperature. 10% Na;S203; was added and stirred for 20min,

30  extracted with CH2Clz washed with saturated sodium bicarbonate, dried with Na;SOs,
and concentrated in vacuo to afford 1.1g of product (76%).



~rYIOclCl 75.53(34.2)39% 0 H2N'bHEtLi H2N P\/ Ht o | Cl 75.54(34.2)438% o
H2N CH1LiO H f DH2N cl CI. 75.550464% OEtLi H 01 H2N QHH2N / Uﬂi.[}iﬁdﬂﬁt Li 46%
HI IHZN DHH2N 75.57(75.57)62% H OH2N CHEt Li H N WD 02/ 083624 184 0 4 OCT
2905 PCwD$0443k2681 75. 58024% PCT/US02/12681
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PREPARATIVE EXAMPLE 34.13

0

O._.CFH
HJ\U/
5 The above compound was prepared in the procedure set forth in EP Patent O
555 153 A1l.
PREPARATIVE EXAMPLE 34.14
Br Ph
o 0
10 0 0

The aldehyde (500mg) from above was reacted following the procedure set
forth in the Preparative Example 13.4, Step A fo yield 372mg of product (76%).

15 PREPARATIVE EXAMPLES 35-51.20
Following the procedure set forth in Preparative Example 34 but using the

comme?cially available aldehydes and Grignard reagents listed in the Tabie beiow, the
amine products below were obtained.

20
Prep [ Aldehyde Grignard Amine 1.Yield (%)
Ex. Reagent 2. MH*
35 F EtMgBr F 1. 65%
H HoN 2. 154




S-2N5 H'., iPrLiN NH2 OH 75.59(34.1)70% 0 H2At ' OHEt Li HZQM ﬁ d—%~
PREPARATI VE EXAMPLE 75.75 5 StepCorb Step B Step__ A To a sol uti B¢t 00

al dehyde“(é. S&)ﬁ in ether (50nl) at 4C was added Et MygBr Ia6&4. 56

dr opwi se W HREPEMer ogenous mixture was stirred for 2hr at PSE/UNY1368En
poured into a beaker of saturated ammoni um chloride (25m ), ice and CH2Cl 2
(30rnl), After the biphasic mxture sti{@4ed for 10m n, the organic |ayer
was separated, washed with brine, dried over Na2SO4, filtered, and

concent fat ed 1jn vacuo tojaiford the proauqt (2.41 g, 9509 IS otep| B To a
sol utiopn of alfcohol from Step A above (1g) in toluene at{ roomtenpgrature
was adde86DPPA. fhe gri™xt IEMgBs cool ed to ddéds and| | et stir
for 12pr at rjoomnt erature. The | ayers and the ofganic
| ayer whs 20 vdthe thiwater, IN HCl andg psoA80fi 1 thred, and-
concentfated ifn v . Purified by prepar F omat ogr appy
(hexane} Et OAc |20/ 1) to give the product (| 4 OCT 200p WO
02/ 0836 PH=PETHTUSEZTT268 T I85Step—¢©
37 i EtMgBr \ 1. 78%
H HaN 2. 170
38 Fs | EtMgBr Fs 1. 34%
H HN 2. 204
39 Hi@ EtMgBr H@J% 1. 68%
12. 150
O OCF; OCF,
40 Hjﬁ EtMgBr HzN/(@ 1. 40%
2. 220
0
F
41 2. 154
e EtMgBr
H2~J:©/‘3’°F3 1. 52%
42 2. 220
EtMgBr
RN C | 1. 55%
43 2. 180




To a solution of azide (730nmg) from Step B above in THE (7nml) was added

PPh3 (1g). The heterogenous sol-ution was stirred for 12hr, whef é@fdripmat er
(1.5mM) 5 was added. The m xture was refluxed overnight, cooled to room

t enper atWi@@2/88%d24concentrated in vacuo. Ether and 1 N HCl raavescadzisd to t he
resi due. The aqueous |ayer was cooled to OC, basified with NaOH pellets and
extracted with ether. The ether |ayer s dried over MgSH4, filtered, and
concentrated in vacuo to afford the F uct (405ng, 629 . 10 St eg To a

sol ut | gpa=6f= s R N s il O e—added—tIA—porii-ppn-se—=h
i A &tMEBrred at roo or 1 hr an:l t hen

| er PH and
i ?erssdlv!t hr pugh a

sol uti on was cool g
g the reaction. The {iREur

celite{@gdd. The filtrat ek was treated wt ppue@ds | ayer was
cool ed{to OC,| basified Wwith NaOH pellots ]and extracted with ethef. The

s dried oyer MgSO4, filteréd, and concenirated in yacuo to

af f or d pe—prodget—26— E=F5—F6—75-96—Fot um=|=ﬁg a simlar
P tive Exanpl Sing the feduction

procedure set| fdrth i i
pr ocedJ i Tat the fol | ow ng am neg ,1V\20®/g/ 088624 186 O
4 0CTR2005)P 02/ 12681 Prep Al dehyg

Lct % YI el df Ex. St ep
75. 760D43% H H2N ~ a All} / Q 75. 77a 0C003 2. 204

i EtMgBr
H
J\G\O - HoN 1. 80%

45 OCH3 { 2. 166

9 EtMgBr
46 HJ\C'\)C& HQNJ:ED\O 1. 35%
CF; | 2. 220
-PrMgBr -
.47 H HzNj:Q 1. 20%
2. 150
48 ] e | EtMgBr
H e
*@ﬂ HzN/%DMe 1. 77%
2,

[M-NH.J* =
149

EtMgBr
F
H F
49 HN 1. 77%
! 2. 172




75.78H 5 C DH2N S C132%j1- | ~ x 75.790 CH2N 042% H 13 75. 80H2N "H2N56% ~
' 5 5 75.810 DH2N 035% HQ ~ 75.82Sr CH2N C Br13% H / 75.83C42%¢ipH12M5D C

0 4 OCT %@8%2!&962%2/ 083624 187 PCTI US02112681 75. 84C39% VHP%T?USOE]Z(»S]
166
H
50 i@’ EtMgBr sz'(Q/ 1. 78%
2, [M-
NH,]" =
147
1. 10%
51 H EtLi 2. 116
H,N
51.2 | ¢ | 1. 37%
Q
HJ\CI) EtMgBr HoN % |2 161
513 | X o . 1. 63%
H
J\QOXF EtMgBr HoN O><F 2. 216
o F
51.4 - 1. 71%
i EtMgBr HoN 2. 228
H
O aw;
515 | 1. 85%
& EtMgBr 2. 168
F F
516 | o 1. 20%
”’u\@ EtMgBr HaN 2. 228
é !
518 | § 1. 36%
H F
l :I oo EtMgBr HN 2. 222
CF3




F F 75.8501CC1 26 %1 1H2N %- | QF FF. F 75.86F CNF 25%1H 2 75.870
CS14% Hs, LH2N U__ 75.88(34.14)C 49% 00 H 1 1H2N 1 75.89(34.13) CF34%0 F

OF HHZNHH1 1 75.900C44% O H2N ~ H - 04 0CT 2005
WG 02/083624 PCT/USG2/12681
_ 167
5110 | § (_— | = 1. 85%
H ° MgBr
| ) 9 HN !0 2. 152.1
/
51.11 1 1. 61%
H
J\@ﬂm EtMgBr HoN 13 2. 138.1
: OH MH+'
H20 -

51.12 i[}_\ 1. 70%
H 0
| Yo | EtMgBr AN Y 2. 184.1
/N
O

51.18 1. 42%
H“\E;( EtMgBr ", 2. 147
[M-NH,]"

o]

51.19 ) 1. 67%
”k@ EtMgBr o o 2. 204
Cl
Cl
51.20 - 1. 33%
" EtMgBr . ¢ |2 188
F
F

PREPARATIVE EXAMPLES 51.25 - 51.31
Foliowing the procedure set forth in Example 34 but using the commerciaily
5  available aldehydes and Grignard reagents listed in the Table below, the amine
products were obtained.



BrBr 5 PREPARATI VE EXAMPLE 76 The desired conpound was prepared a@gggph@g to
met hods previously 10 described in J. Med. Chem 1996, 39, 3319

OCT 200 3524 PCTIUS02/ 12681 188 PREPARATIVE E 76.1 HZN 5 C
Step A Sﬁmé%ﬁg% Step C BOCHN CIHH.-N Step B Step A To gﬁg/ﬂngﬁ”&ﬁs‘of ani ne
from Preparative Exanple 75.90 (2.22g) in CH2Cl2 (50nl) at OC was added TEA
3.03mL) followed by BCC20 (2.85g). Theigghet erogenous m xture was allowed to
( y : g 6 g

stir at roomtenperature overnight. 10% Citric to acid was added to the
reactiqnp  ARddidier S MeFignaepar ated. Thapgpgani c Tayg ry,g@s(cy ghed wi th
sat ur at ed@ggd um bicar bonatg, brine and dfied with Na2S(4, fi togl?ed, and

concent|r2X.ed I n vacuo. eagente material Jwas purified ty flash cql um
chr omat|ogr aphy (Hex/ Et 10:1) to affordj2.7g of an oil] (81 % . 15 Step B

Fol | owijng t he{procedure from Preparative Exanple 13.4, $tep A, but] using the
pr oduct omg) and 3- 1 LI OpIEHE DOoT o1 W o t2g4ny), the
pr oduct repared (32pnmg, 71 % . 20 Step CJTo the prq C/F fromiStep B _

(325g) |was ad 4M HC § piMgBxane (1.31 rHANA et stir for I RHr. The
reacti an was rate in"vacuo and taken up CH_2"CI 2 and concentrated
in vacuo agal ocedure was repeated 5 tines o gfford a demsolid
(89% . MD 02/ 183624 T2U5

51.26 ' 77%

/
MgBr
51.27 | (34.2) 51%

EtMgBr

o
0 HsN
H/Rl 2 \
cl

5128 | (78.1) 56%
Q
o} ?
HJ@N ™ HaN \ N
51.29 | (78.1) 54%
&)
Q.
H O HoN \ /N
| N| MgBr

51.30 | (34.12) 80%
0 EtMgBr o F
H o F g HN | Y F
F

"‘*-..

vy
w0




PCTI USO2112681 189 5 PREPARATI VE EXAMPLE 76.2-76.3 Foll owi ng the procedures

set forth in Preparative Exanple 76.1, but wusing the commerciall aval | abl e
boroni ¢ aci ds, the indicated anines were prepared. Prep Ex.Bor dki 8CT 2005

Aci dPr o3 0398362 {/a) 76.270% 0 NCIH H2N | B(OH) 2 N 76. 3’35%5(02{@}628 NQ C1H.
HzN ~ / N D PREPARATI VE EXAMPLE 76.10 10 OH B Step C B Step B Step DB H,)

N B Step A The product from Preparativ 6§xarrpl e 75 75, Step A (2.59) was
react eg g rlcmwhﬁj%
(1.93g 53}8"‘3@ 005 WD 02/ 083624

0 4 2
—==-—NgBr




190 Step B To a solution of ketone from Step A above (500ng) in THE (5m ) at
0C was added S- 2-;ret h_%--l - CBS- oxazabor ol i di ng (0. 9&n1f) drﬁpvm' se ﬁqldmm@ bé
BH3. Me2 . The m xture was stirred at 0C for 2hr we
to war mspg)é%ogrgnm?errper ature and stir overnight. The m xt 3@%2@%& ed to
OC and treated with MOH (1 OM). After stirring for 20m n, the reaction
was concentrated in vacuo. The residuetfhs dissolved in CH2Cl 2 and washed
with | MHC, saturated sodium bicarbonate, water and brine, dried over
Na2SH4, filtered, and concentPRESHRATIE BEXAMBLENE? crude naterial was
purified by preparative plate chromatography (Hex/EtQAc 4:1) to afford
650ng of an oil (89% . Step C The chiral al coholHfyom Step B above was
reacted via the Preparatime Exanple 15 75.75 Step BNo give the azide. Ste
N The azide from Step C apove was reacted via the Préparative Exanple 75.75"
Step C to give the am ne trodigt. 20 ItSRERARATI VE MPLE 76.11 25 Br The
desi red conpound wasFgE€epar i n~Preparati®e Ex@pl e[1/6.00, but using

t he R-2-net hyl - CBS- oxazabor Ine in step B. 04 OCT WO 021083624
PCTI CTS02/ 12681 191 PREPARATI VE EXAMPLE 77 5 The desired conpound was
prepared according to nethods previously described in J. Med. Chem 1996,
39, 3319-3323. PREPARATI VE EXAMPLE 78 In The desired conmpound was prepared
according to nmethods previously described in Chem Pharm Bull. 1991, 39,

181-183. 15 HO”’TJ .
Siep B S
S HsN
Faclj’\\s,) > i[} |
5
Step A

A mixture of 2-(trifluoroacetyijthiophene (2 mi, 15.6 mmol}), hydroxylamine
hydrochloride (2.2 g, 2 eq), diisopropyiethylamine (5.5 m_L, 2 eq.) and MeOH (50 mL)
10 was sfirred at refiux for 48-72 hrs, then concentrated in vacuo. The residue was
diluted with EtOAc, washed with 10% KH2PO4 and dried over Na,S0O, (anhydrous).
Filtration and concentration afforded the desired oxime (2.9 g, 96%) which was used
directly«in Step B without further purification.

15 Step B

To a mixture of the product from Step A above in TFA (20 mL) was added Zn
powder (3 g, 3 eq) portionwise over 30 min and stirred at room temperature overnight.
The solid was filtered and the mixture reduced in vacuo. Aqueous NaOH (2 M) was
20  added and the mixture was extracted several times with CH,Cl,. The organic phase
was dried over anhydrous Na>S0Oy, filtered and concentrated to afford the desired
product (1.4 g, 50%).



PREPARATI VE EXAMPLE 78.1 Y H2N The desired conpound was prepared accordi ng
to nmethods previously 20 described in J. Oganonetallic Chem 1998, 567,
31-37. PREPARATI VE EXAMPLE 79 H2N 25 The desired conpound was pﬁér@)@ﬁ &b
accor di O EeENhods previously described in Chem Phar rﬂC’IBdﬂﬁlZHZﬁ.SQQl 39,
181-183. 0 4 OCT 2005 WD 02/ 083624 PCTI US02/ 12681 192 PREPARATI VE EXAMPLE
80 H2N(.J N 5 The desi red corrpound V\B.i grepar ed according to nethods

previ ousl X\ E Sé/ 5 7, 998-1001, b) Synthesis 1996,

641- 646 a 34 2176-2186. 10 PREPARATI VE EXAMPLE 81
H2N The desired corrpound was pr epar ed according to nethods previously 15

3 Wed. el PEpRgdie st Breodre e BT SR ¥ M2 T,

. conpoundommsenzisiyaavailablecketdneglisted et Tabiar meloay tHey/folidestg abinks wede Med.
Chem 1%%1&156 2176-2186. 25 PREPARATI VE EXAVPLE 83 a) C CO2Et, Et3N b)

NaN3 H -BuCH, toluene d) 3MNCl, neutralize 0 4 OC T 2005 WO
02/ 083624
Prep Ketone Amine 1.Yield (%)
Example . 2. MH*
1. 1%
53 S H,N \S/ 2. 128
\_/
1. 33%
54 S N S 2. 142
L/ | W
1. 49%
55 S 2. 156
| -
S
H,N )
1. 5%
56 S 2. 154
S
L7 [HNTY )
1. 47%
57 0 2. 174
|/
H,N \0/




193 PCTI US021126S1 To a solution of carboxylic acid (1.5 g, 7.89 mmol) in
H2O acetone (1:10112 nL total) at OC was added Et3N (1.43 nlL, 104 3Cmrmk)

fol | oned ion of ethyl <chloroformate (0.83 ni, 8. The

resul ti nb‘%%gézg was stirred for 30 mn after 5 which a gg?ﬁﬁ%#“g“ NaN3
(0.77g, 11.8 mml ) in H20 (2 nlL) was added dropw se. The resultant

het erogenous m xture was stirred for 14ffgat OC, then cold water (5 niL) and
Et 20 (10 nL) were added. The Iayers were separated and the agueous | ayer was
extract WTh Ft20 (Z X0 ML) .1 1he orgar ay e TaT B 13 gd, toluene
(20 ) sgnas added, and the orgawlc | 4 ¥ were drie2( I4)  and

concentjrdt ed undey” IR\ _Ledn ressur g’ a vol une of L. t-BuOH (5 nl)
was added and t r ef | uxedffor 12h. The|m xture was
concentjrat ed undg gsshre by heg crude residue was faken up in
3M HCl |(30 nL) and was heated at Hzﬂ‘jlux uL Qh. The 1

roomterrperatur and extract ed W th Et20 (18 ¢/ 15 m.) aqueous | ayer was
co0l ed fre=B=C-aipe~66tit =0 LSttt = =245 was reached.
The aqu /vith 8 (3 x 30 nL 1an %he ¢onbi ned
organi q %yers Jer and [kopdent rated uhder19%tduced pressure
to affgrd 0.78 ¢ ( fian oi I'JTM#¥4 162]. This material was used

wi t hout} further jpb cati gy 0} PREPARATI Vi EXAMPLE{84 y A - H2N The

corresgondi ng cycl opropyl anal og| WaNPrepgreth according to the [procedure
outlingd in Preplaratlve Exanpl e 33 25 PRRPAPBATI VE AMPLE 85 040CT7405 WO

02/ 083424 _PCT1 US _correspondling cvcl dhexvl anal og was
prepardd accordijng to t proced,lre oytt™Nned in Prepdr aBd%e =R anpl e 83. 5
PREPARATI VE EXAVPLE 86 OVEé—i 2N 10 2. 190 :
60
HN"Y S
/
1. 9%
61 g 2. 156
L/ |HN S
PREPARATIVE EXAMPLE 62
5
OH
S — S

To a cooled (0-5°C) suspension of L-a-(2-thienyl)glycine {0.5 g) and LiBH4 (2M
in THF, 3.8 mL) in anhydrous THF (10 mL) was slowly added a THF (5 mL) solution of
10 jodine (0.8 g). After stirring at room temperature for 15 min, the mixture was stirred at
relux overnight. After cooling to room temperature, MeOH was added dropwise until
gas svolution ceased and after 30 min, the mixture was evaporated. The oily residue
was stirred in 20 mi. KOH for 4 hrs, diluted with brine and extracted with EtOAc.



The desired conmpound was prepared according to nmethods previously described
inJ. Og. Chem 1978, 43, 892-898. PREPARATI VE EXAMPLE 87 15 H NO® @kt ure
of (R)-(+)phenyl propanol anine (8.2 g), 3,4-diethoxy-3-cyclobutene- 20

1, 2- di onWq ®P8R4and absolute EtOH (75 nlL) was stirred atPOFRS®/R681 12 hrs.
Filtration and concentration of the filtrate gave a syrup which was chilled
inthe freezer to give a solid. Tritur aik;‘_‘gn of the solid with diethyl ether
gave the desired product (10:5 g, 71% 260) . 25 PREPARATI VE EXAMPLE
87.1 0 4 CCT 2005 V\D 02/ 083624 PCTI US02112681 195 (R)-1-phenyl propyl am ne
(4.82m) and f.@% Fé%%é ed
in MeOH (40nl stl Réé/ %@é?ﬂg@&ﬁ@&%ﬁg@if@#c nce"ﬂ'g‘ﬁg n@@%ﬁ?}gﬁd
puri fi ednwiaeud k@aﬁor{bb m:mtie:hﬂxtueé oBusficatidniMpORh $h H31iUingh chroftatoymaphye{58%

2. 759 of _product (31 % cg REPARAT| VE EXAMPLE 88 10 H2ZN Et0" 0 Et A
it o 6 DAY o, SRR AP 18 PrREHERD § 8, 635 M= 144).

3, 4-di et hoxy- 3-cycl obutene- 1,2-dione (5 g) and absolute EtOH (100 m -) was
stirfed at 0-25C for 12 hrs. 15 Filtration and concentration of the filtrate
gave a syrup which solidified, t20. Trituration of the
solid with diethyl ether gav ' FeE=Proe asolid (4.4 9, 72%
M+ = 212). PREPARATI VE EXAMPLE 88.1 20 H2N Y A m xture of am ne from
Preparative Exanple 75.1 (370ng), 3, 4-diethoxy-3- cygl oputene-1, 2-di one

(0.39mM) and absol uNE Et (5rrfL) was stirred at room t egper ature
overni ght. Purificationfjby \reparative platg. chr|.8 0 gp(B% Et OH CH2Cl 2
) afforded the desired uct (263ng, 37%. WO 21'08362

CeCls-7TH,0 was dried at 140-150°C for 22 hr. To this solid was added THF

(80 mL, anhydrous) and after stirring for 2 hr, the suspension was cooled to -78°C
and to it was added methyl lithium over 30 min. After stirring for an additional 30 min
2-thiophenecarbonitrile dissolved in anhydrous THF (4.5 mL) was added and the

15 resulting mixture stirred for an additional 4.5 hr at —78°C. Concentrated agqueous NH;
(25 mL) was added and the mixture was warmed to room temperature and filtered
through celite. The filtrate was extracted with dichloromethane, dried over anhydrous
Na,SQq, filtered and concentrated in vacuo to afford a crude mixture. Purification by
flash column chromatography (5% MeOH, CH;Cl», silica) afforded the desired product

20 {(1.2g, 62%).



196 PREPARATI VE EXAMPLE 88.2 Step A0 Step B C'K Am F3c 1 Step DI 04 0
C T 2005 PCTIUS02112681 5 StepA 2-Met hyi t hi ophene (3g) was di dbb00R&bn THE
and cool C. N butyllithium (2.5Min hexane, 12. 24 dr opwi se
and | et %#29(5?&9400 for 30mn. CuBr.(CH3)2S (6.299) addg%'}ﬁlﬁgqug? warmto
-25C where the trifluoroaceticanhydride (4.32nml) was added. The reaction
was stirred at -15C over the weekend. TIiid 10 reaction was quenched w th
saturated anmoni um chloride and extracted with Et OAc. The organi c |ayer
washed with brine, dried wth MSC4 f||tered and concentrated in vacuo to
gi ve 4.59g of an oil (78%. =84 om Step A (4.58Q),
hydr oxyl am ne hydrochl ori de (3g) SOdI um acet ate (4.49), EtCH (75nl) and H20
(7.5mL) were conbined and heated to 75C overnight. The reaction was
concentrated in vacuo , taken up IN HCl, extragcted with ether, dried with
MySC4, filtered and concentrated in vacuo t ive 4.58g of the product
(93% MH=21 0). 20 Step C The product from Stze'pvx\gg?ubove (4.59) was
di ssolved in TFA (40ml)and cooled to OC Znypo 4 2g) was added
portionwi se and | e - on S@pM to roqw gnperature gwgcstir overnight.
The reaction was c ntr t et—n—vacuo, @ n up in 25— TRNackH, extracted
wth ether, dried W MySa4, Step Bt ered angF“concentrated in vacuo to give
3.43g of the product (80%. bo U4 01 T g105 WD 02/083624 PCTI US02112681
197 Step D The product from Step C (526ny
3, 4-di et hoxy- 3-cycl obut eng-1, 2-dione (0.4m ) and absolute EtOH (1 Orl) was
stirred at roomtenper g e overnight.
HN"  “OH s
Step D

i i

Step A
To a solution of (D)-valinol (4.16 g, 40.3 mmol) in CH,Cl, (60 mL) at 0 °C was

added MgSQ4 (20 g) followed by dropwise addition of 3-fluorobenzaldehyde (5.0 g,
40.3 mmol). The heterogenous solution was stirred at 0°C for 2h and was allowed to
10 warm to room temperature and stir overnight (14h). The mixture was filtered and the
drying agent was washed with CHxClz (2 x 10 mL). The filtrate was concentrated
under reduced pressure to afford 8.4 g (100%) of an oil which was taken onto the next

step without further purification.

15 StepB
To a solution of the imine (8.4 g, 40.2 mmol} from Step A in CH,Cl; (60 mL) at

room temperature was added E;N (6.2 mL, 44.5 mmol) followed by dropwise addition
of TMSCI (5.7 mL, 44.5 mmol). The mixture was stirred for 6h at room temperature
whereupon the ppt that had formed was filtered off and washed with CHxCl> (2 x 10

20 ml). The combined filtrate was concentrated under reduced pressure and was taken
up in Et2O/hexane (1:1/150 mL). The precipitate was filtered off and the filtrate was
concentrated under reduced pressure to afford 10.1 g (89%) of the protected imine as
an oil. This material was taken onto the next step without further purification.



5 Purification by preparative plate chromat ography (10% Et OAcf Hex) to give
178mg of product (21% M+=320). PREPARATIVE EXAMPLE 88.3 10 Fol |l owi ng a
simlar procedure as described in Preparative Exanple 88.2, but4 0Chéilkad

usi ng 2-w&ldeyissaznan, the above cycl obut enedi one inter rredlatmm@snpg]epar ed.

15 PREPARATI VE EXAMPLE 88.4 MeO Owve 20 The am ne from Preparative Exanple
75.1 (973ng) and the di net hoxysquarate éS?Orrg) were di ssolved in MeCH
(20mM ) and stirred for 3 days. The rea ?I on was concentrat ed in vacuo and
purified via flash colum chromatography (MeOH CH2CI 2, 1 % to yield 325ng
of produgs, C19% MH=249.8). 25 PREPARATI VE EXAMVPLE 88.5 MeO V& 0 4 ' 2CT NO5
WO 02/ 083“6%71' PCTI US02112681 198 The am ne from Preparative Exanple 75.9
(323ng) and iThea sottich@f i g 25.6(madign EeOd40i mkphted8i*6 wasDeddedtd ) and

'ELH???@%‘EQOFF&%{E‘?” of et NEoenrians 9hd RECRM GBS Sty J0JRR g
40718) OB ARG 8 Hork 3350 e PBRRORATIHE £ % rﬁ?w%%?@cdblé@ko'ﬂz'\' o

solution o room
t errper adlr'e. Asolutitohenf theiimaenitdd chﬂ drmﬁmllfbo%sggp B.in E’tﬁ@l@o plr)twamwi se to

over ni g RASBT SEURG Vi grandann 1o %@ﬁ&r}%r&“&iéﬁééau“%r%{oﬁéﬁd o xt ur o
was sti r{ggﬂn@fasﬁtrﬁé‘&%&ﬂ%%&b Chiteftl M HE: (e 3 WpisthddedPatd e | nto cold

brine ( e mxture was extracte 25 nL) and the
or gani c nhiatpee svasealowashis waon tdneom ﬂgmpemturmy\éfataaésmmtédva(swmmd the

pr offliot 4T HEER BEPHAISS e, ACBIeOHa I A8 AP BRI L) WX SOPED st ep
the organic layers were combined and discarded. The aqueous layer was cooled to O
°C and carefully treated with solid NaOH pellets untit pH = 12 was attained. The
aqueous layer was extracted with E:O (3 x 30 mL) and the combined layers were
washed with brine (1 x 30 mL). The organic layer was dried (Na,S0y), filtered, and
15 concentrated under reduced pressure to afford 4.8 g (94% yield) of the amine as an
oil. This material was taken on crude to the next step without further purification.

Step D
To a solution of amine (4.5 g, 18.8 mmol)} from Step C in MeOH (80 mL) at

20 room temperature was added MeNH; (25 mL., 40% in water) followed by addition of a
solution of HslOg (14.0 g, 61.4 mmol) in H,O (25 mL). The heterogenous mixture was
stirred for 1.5 h (untit the reaction was complete by TLC) and the precipitate was
filtered off. The resulting filtrate was diluted with water (50 mL) and the mixture was
extracted with Et20 (4 x 60 mL). The combined organic layers were concentrated to a

25 volume of ~30 mL whereupon 3M HCI (75 mL) was added. The mixture was stirred
overnight (12h at room temperature) after which the mixture was concentrated to
remove the volatiles. The aqueous layer was extracted with Et,O (3 x 40 mL) and the
organic layers were discarded. The aqueous layer was cooled to 0 °C and was
carefully treated with solid NaOH pellets uniil pH ~12 was reached. The agueous

30 layer was extracted with Ef,0 (3 x 60 mL) and the combined organic layers were dried
(MgS0O4). The organic layer was concenirated under reduced pressure to afford 2.8 g
(97% yield) of the desired amine as an oil [MH" 154]. This compound was proven to
be >85% pure by 'H NMR and was used crude in the subsequent coupling step.



wi thout further purification or characterization. 20 PREPARATI VE EXAMPLE
89.1 OH H2N/ H2N~~ 25 To a solution of KH (1.1g) in THE (20ml) ga;fgcpg[mg

t enper at dded (R)- 2-am no-I|-butanol 48m ) dropw atford a

het er oge{rﬁ)oﬁoszy“?h%)g?ur e. The m xture was allowed to stand ojlth%amzﬁ(ﬁBhr) and
then Mel (1.59nml) was added dropwi se. The m xture was stirred for 4hr after
whi ch brine was added. Extracted with dfer, dried with K2C03, filtered and
concentrated in vacuo to afford 1.75g of an oil. C4 . CT 2005 WD 02/083624
PCTI US02112681 199 PREPARATIVE EXAMPLE 89.2 off H2N- H2N 5 To a sol ution of
KH (1.1 g) in THE (20nm ) HKREFARAEVEEXAMPLESSGA86I0 () -

2-am no-1| -butanol 48m ) dropwi se to afford a heterogenous m xture. The

m xture was allowed,to stand overnight (18hr).and the l, (1.59 was
added dr opwi SOWG the Rrogeduse st R in BB e, P el T e
Ext 1 50t Qb idth/ @ailabll Eidehgbi! inifeaondis! bRAIaANGARIA SBJGHISh i
vacuo to MOrd . /59 of aneggl. PREPARATI VE EXAI\/PL% 90 Step Aq—|CI .H2N'15
The cor rEapebelovg the optinally pureasmine prodadts im the Babledigboe Wererohdainedi | i zi ng

the procedure described in Preparative Exanple 89. This material was al so
used | rification 20 PREPARATIVE EXAMPLE 91 _The - desired

conpoun kit COMIRNg to 9@9?31’!91:;"[55@%%u5| y 251_-E((i,f§§|(‘f/5ﬂed in J.
O g. drx. 19 7Alcohgl 041 BORMR005 WO 02/ 0836242.Rdi USO2/ 12681 200
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PREPARATI VE EXAMPLE 92 5 The desired conpound was prepared according to

nmet hods previously described i-n Bull.

Che

m Soc. Jpn.

1962, 35, 11-16.

PREPARATI VE EXAMPLE 93 10 ‘a) NH2OHHCI, NaOH b) L1A1H4 The desilte8Chiilhe was

pr epar edWOr02#836R€ correspondi ng ketone according to

15 seamusedzemt hods

previously described in a) Synthesis 1987, 998-1001, b) Synthesis 1996,
6-2186. PREPARATI VE EXAMPLE 94 20

641- 646 and c)

J. Med. Chem 1991, 34,
a) NH2OH HC1, NaOH b) LIAIH4 The deSIr

ik

am ne was prepared fromthe

cor respﬁﬁéﬁ%ﬁﬁ%@q&dﬂ% descri bed
in a) $ynthes|s 1987 998- 1001, b)} Synt he °d c) J. Med.
Chem Jlg@l, 34, 6. ¢4 OCT P Y 02/ 085624 >- CN2201L48 PRE'DARATI VE
EXAMPLE 95 St B A~ Step%5\2& 12681 Step A Lithium
hexarret[hyl di sy 34 CNL Min THF dr(pvvi se to a -- 78C
THE (2Q nL) s i Belut yPBnjtrile (2.8 nl) ~Atel 10
cycl opriepytrre Trereret—pre—Hre=rxtur ) and
stirred at 2 t.\ffter cpoling to OCW & added and
the mxtd&e w ed Wi th di gtByb efher, &fied ové dr ojis Na2S04,
filterdd and d il(‘( “acup at OC desired progluct (4.5
g). 15 |Step B H Sr HaN ﬁ >
\[ 1. 15%
74 H % t-BulLi _§ 2. 164
HN  OH HzN/\O
0O R R F 1. 7%
CHY \[ F F 2. 204
HN  ©OH =
75.1 ? = {1. 65%
H/H\E}, \[ EtLi ' o 2. 123
7\ HoN - *
M.N  OH ’ W, [M-NHZ]
75.2 ? 1. 62%
H/kD/ EtLi o 2. 123 .
HoN -
I / N oH 2 | ) [M-NH-]
75.3 O = 1. 93%
HAN-S \! B |y NSNS, |2 189
(D | uad on () | MR
75.4 O 1. 50%
. S \j tBuLi \:-L 2. 167
| P HN O HoN [M-NH,]
J S
F
755 {(34.6) 1. 48%
0 \! tBulLi \‘L 2. 187
’ S HA bH HoN . [M-NH]
| 4
o




Methyl Lithium (17 nL, 1.4 Min Et20) was added to the product fbgrﬁ@tg{g A
above (1.5 g) in Et20 (anhydrous) at OC. The m xture was stirredat e
over ni ghfyq, iluted with 3M HCl(aq), extracted with i ed over
anhydr ous %érbg%é% filtered, concentrated in vacuo at Occgﬁg;[@%{giéafrectly
in Step C. 20 SteDC The product from Step B above was added to a slurry of
NaBH4 (1.4 g) in isopropanol (50 m-) ®I80C, then the mixture was stirred

at reflux for 8 hr and at room tenperature for 48 hrs. Water was added and
the m xtpse Wag4s)rred I N, 25 extrgcted Wl p.
dried oper anhydgpus Na2 L fi cQ Nrated ipo :
resi duel was dil uted with ted w th-3dM HG
phase was dis %—l was badl filed w
extractled wt 2 Z/D us Na2S¥, filtering, and
concentrationfin v onpound (0.5 g). WO 02/ 083624 202
PREPARAT| VE MPLE 96 0] S ep ACA + | _HN O "H N® IStep D
'Boc StepsB O &346F T 20 AN OH NH2 Step M. 87%
2- Thi ophenecaf bogyl chlofi mol ) wes di ssof yedigan 1 {00l
i +
H NS HaN \S/ e
|/
758 | (34.86) 1. 94%
0 \j Li --‘> 2. 151
H | S. | H.N OH y HoN S [M-NH]
/ »
758 |(34.8) ;o 1. 7%
o) \j EtLi HoN N—0 2. 151
o o H.N  OH l [M-NH]
I/
75.10 | (34.8) \! 1. 30%
o \j tBuL| F 2. 179
L H 0 HoN  OH HoN I Q [M-NH]
[ ) Y

PREPARATIVE EXAMPLES 75.11-75.59

Foliowing the procedure set forth in Preparative Example 64 but using the
prepared or commercially available aldehydes, amino alcchols, and organolithium
reagents in the Table below and carrying the amine on crude, the optically pure amine
products in the Table below were obtained.



di chl or onet hane.
and Boc-
room t enper at ure.
aci di fi dOWRPE6ZN HCI

and drying over sodiumsulfate resulted in

3

was used in the next step w thout any

to pH 1.

10 piperazine (3.66g, -19. 7mol ),
The resulting m xture was put
Extraction with di chi or orR$iTR9/1268%x 100 nl -)
sufficiently pure product t hat

H NVR (300MHz,

After addition of dilsopropylethylamne (4.1 nlL, 23.4mmol)

“the m xture was stirreg; §or 2pph at
into water (500nmL) and

#hther purification.

d6- DI\/ISQ) 1.60 (s 9H) 3.29 (dd 4H) 69 (dd 4H) 7 23 (dd, 1 H, 15
7.49 ( J_ﬁ—y - A was
di ssol v EGBF?n ‘%‘IP?T‘%% ig\"‘?’w aci d/.di* Vg Af ter
stirri n§*for the re Iy cef iR N SOdI um hydr oxi de
(400r nL) Extractl on h dichiorgnet hanel (2x1 QOm) and drying _gver sodi um
sul f at e78adqul|t edQi n sufflici gently dure prdductSTphat was us&2i%i n Stlep C
wi t hout any f ijffTeation. {i H NIINR (300¥Hz, ds-DMSO) 2.81 ((dd, 4H),
3.63 (dd, 4H Y 7.46 . AH), 7§82 (d, 1H. VDOi/083624 203
0 4 OC 2005 | 264N StQﬁb The c ial |(3.50g, 17.8nmol)
from Step B Vas dissolved in dichloronethahe (1dpmi). After addi|ti on of
di | soptopyl etlhyl amine (38.7nL, 5 J07nmol )|, 3-nitr icylic acid|(3.3g,
18. Om ”7]{5"128‘ 10. 4y, 2Z2. gnmoi ), re vyas stirred
over night 1 re befjore q_eii sodi um Rydr oxi de
(200m.). Extr 1 di romne ne ed all RyBrOP
by- progluct s. whase tpyag aei di f and subdequent ly
extracted wt # ofket hane (34 I COm)r organic | to phases
of thelaci d| q extractl on were dri gd over concent rlat ed, and
fi na! | Lﬁtq] f Cuou_y CO g T—CHroTret oG alJ:l_y (ul'rtlll: FroreEtH ol = 1011)
to yled d degired pn t (2.31g, .34 %OVEKS steps)L 1M NVR {( 300MHz,
deé- DMVBL) 3. 37-,..3 8H) % 7 10-|dP8d (n% douBl e signalls due to
E/ Z-i spners, 6HH), ('3 15 Step & Ni npound ( 2. 39,
6. 4mmo|) frormp Step & ?‘%solvec in met 5 aind stirrgd with 10%
Pd/ C upder a |hydrogen gas at nosphgre over action mixture was
filter oo, Cot-tuo land _wacshed tharou gal |y, the
filtraf édv&s [confentratéd i pA vacud : ogr aphy 20
(di chl pr omet hanghi nethanol 10/ 1)j iPdLiyi € product (|1.78g,
84% . {H H :
HaoN OH
75.15 58%
s \j iPrLi
H "
y WA
75.16 O \! Li 61%
H™ NS |V
WAL LR
75.17 72%
HLO/ \'[ EtLi
HoN CH
75.18 ? Li 68%
M|~ |V
HN  OH




NVR (3 70MHz, de-DVMSO) 3.30-3.90 (m 8H),
(d, 1 H), 788(d 1 H, 815 (d, 1 H, 10.85 (bs, 1 H
EXANPLE%%:S 22?tepCC]—I+Bac Step A rN Step HNJ 0 OH
02/ 08362 ep A0 4 OCT 2005 PCTIUS02/12681 Picoli n|
24. 3mmol ) was suspended in SOCl2 (15nL). After addition

7.22 (m 2H), 7.55 (d, 1 H, 7.71

i i

di met hyl f ormam de (5 drops), the reactit8@ m xture was stlrred for 4 hours. 5
Evaporati on of the solvent vyielded the corresponding acid chloride as
HCl - salftzs 1@t howt any further purf{ficatign, \ge/solld wes7Byspended in
1207l dichiorg After addi | '@.ﬂ-o d| | sgpropyl ethyl amine (12.7m,
73moi ){ and BdcC- pi ine (% !-3 1 : n was stijrred over
ni ght at roomtenperatureH.Mhe deastl ting i nt o watfer (500nL)
and extfracted|{w t h di chijronet hane} (2xI 000 ver sodiymsulfate
resul t e =+ —HH-e=prodtet—thai =fhout any
furt her ﬁrspfi wgﬁb(soom d6- [ , 35,%_3. 211 (dd, 4H),
3.61 (dd, 4H) 1 R), 7.68MBuLi1[H), ¥ H, 870 (d, 1 H).
Ste 12 B 15 T t?fzhm (oM Step A was’ issgl ved |in trifl doroacetic
aci d/ di chi or ofret hane (75nL,© 411 After stjitN1 ng ayls, the regaction
m xturel was put into 1 N sodium hydroxi de (400rrL / tractlon Wi tfth
di chi or setiyen = OO O YT Ty OvET  SOwrofT S 0T T atleAge S Ul L 4 gd in
suffici rg produc at was «id i1 i t her
purificption. |*H OE)M-lz- d6-DI}/% 2. 1% 1 H,
3.38 (dd, 2H)| 3.6%Add, ;izhﬁ_,'\zmss (dd, 1 (dd, 1
H) ,
75.22 1
HLQ ‘j EtLi
O | hal o
7524 | O
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8.67 O 1 H). Step C The crude material (1.35g,  7.06mmol) from Step B was

di ssol ved in 25 dichl oronet hane (50n.). After addition of 04 0CT 2005

dii soprgﬁél et hytamne (3.7, 21.2nmmol), 3-nitrosalicylic acid (1.36g, 7.41
ot ) , P8P (3.62g, 7.77mmol ), the resulting mi xt REI/U#R/1248irred over
ni ght at roomtenperature before being put into 1 N sodium hydroxide
(300m.). Extraction with dichioronethapgq(2x100m) renoved any PyBrOP
products. The agueous phase was aci di f| ed W th 3N HCl . Adj ust ment of the 30
pH w t

I FteESodr o ca oTTat SototTor—t FoSt—rre erashed t he
desired " “ctngoud out of ution. The aq eou@hase was §Q|%’sequ ntly
extractfed w t{h4 eCRy, or pnrethane ( 3x . 0&# OCT 2005} WO 02/ 083624
PCT1 1J$02112681 2 he in ni c | HyNT SYG he nputral exgraction

were dii ed oer sodj uip sulT at e,

oncentrated, & {inal]ly purifijed by
col unm|chr ondt ogr ap®y/ {di chl oro

0/ 1)jto yield the

desire roduct . 35 16% over HN 300MHz, d6- O
+ 3.30-3195.43n| 8Hy, 7.22 1 I—‘I,V 7.73 (d50%H), 803 (m 1
H, 8.17 (m {1 . ? . StepD | The nitrio- conpound

(1.35g, 3.79nmdl) . rethanel [LO (60nL){ and
stirred wth {10% P&FC u ng over night.} The
reacti on m xtlure was fifftered thrqugh Celfte and weshed t horoughlly with
met han@ks ag-ifnald y, the[fiTirate Was concentratied i n vacugi®nd puyrified by
col um | chr onmgt odf aphy F ~ehl oromttg?/gp nEt han = 20/1)|to yield the

desired product” ( 89 Y%— iH|I N 0 d 0| 3.50-3.85 (m 8H),
6.47 (dd 1 H)|, 6. m M 7.089 {(dd, 1511Wd, 1 H, 8.04 (dd, 1
H, 8.68 (d, {1 . PREPARATI VE EXAMPLE 98, ~N. Bn ep Al, Chj~"IKOH +
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Step A 1-Methyl

di chl or onet hane (501).
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5 DMb0O) 3.35-3.85 (m 8H), 3.79 (s, 3H), 6.13 (dd, 1 H), 6.45 (d 1 , 7.01
(s, 1 H, 7.22 (dd, 1H), 7.70 (d, 1H), 8.-16 (d, 1H), 10.83 (s ET@{,egD
The crude nitro-conpound from Step C was suspended i n net hanol 60

and st i r WED2((B3434 10% Pd/ C under a hydrogen gas at nospher erovmsosi2ght . The
reaction mxture was filtered through Celite and washed thoroughly wth

nmet hanol . The filtrate was concentr at ﬁg in vacuo and purified by colum

chr omat ogr aphy (d| chI ororret hane/ net ha ? = 1011) to y| el d t he deS| red

pr oduct =Ed—t—A OO =f-of—d=—=5t-0p¢
8H) , 3_73-&05 . (.Qd[ 1 H)
H) . PREPARATI|VE KXAMPLE[99 %) Br +
Step BlStep O NH2l20 0 4
2- Bronppyri di '
(1.50g] 8.06mmol )
react|3n5 m : into vvater (30
di chio .aJe aiasimpivienns
sodi um| gt at e’F-goncenfrated, and finall
(di chl br onet HaneBhet hangl =, 10/ 1) |Brlyi el
% . 1HINWR (30QM%, -cu)gﬁ({—l\@p(s 9H) |
6.99 (M 2H),| 14 37 (&1 47 18.33 (d
Ci Cl
75.52 | (34.2) NV 30%
o \j tBul.| H
H™ Q HN  OH HoN [ Q
Y Y
Cl - Cl
75.53 | (34.2) s 39%
o \[ EtLi 0
H N9 HN  OH HoN© )
/
Cl
Cl
75.54 | (34.2) 38%
HOYQ | Ha oH HzN/\\f_/z
, Y
Ci
Cl
7555 | O - 64%
. o \j EtLi H
L ) | nn on HoN | 2
/
75.56 o 46%
\gﬂ EtLi
H 0
| 4/ | HNN  ©OH HoN |
/
75.57 | (75.57) - 62%
T \{_\ HyN < 0,
WN x| B ’ T
H o} /4
| N




Step B The purified product (500nmg, 1.79mmwl) was stirred for 30 min with 4N
HCl / di oxane (1 5nl). Evaporation of the solvent yielded the cruge¢ (2m00
(465nm) |tiple HCl-salt which was used in Step C y

furt her %ﬁ??’?@%‘%i on. 1H NMR (300MHz, d6-DVBO) 3.38 (m 4 h%(aﬁ“?ﬂ] 4H)
7.34 (dd, 1 H, 7.55 (d, 1 H, 7.86 (dd, 1 H), 8.55 (d, 1 . Step C 20 The
crude material (370ng, 1.48mmmol) from 3Bdp B was suspended |n

di chl oronet hane (20nl). After addi t| on of dilsopropylethylanine (2.6nL,

14. 8mmd 406Ny, mY"l’ and 3y .21 g,

2. 59"Mmu ur i Er i ght oom t ¢nper at uré before
bei ng p ¥, Ujm hy;sl-r-c{m dE }(f On) . acél on W th dichlloronet hane
(2x5 r{;PNproch s. The i"iNaque hase was then

car ef ul 5 5) with 3N HCl and exiN /ted W th

di chi or i c_Fayers of acrdic

extracti corcentratedjin vacuo|and

purifigd by col 3 ® met hanol = 1011) to
yield t 2 A . 302CCVs @l atted: 344.1, found:
(M+1) + (345.1 94 B5l WO 02/ 083 24 PCTEUS02112681 209iSt epD Sodi um

hydrosuTTTte (L. 0U50) was dissolved in water (3.01L) to yield a L bN
solution. Addition of dioxane (3.0n) was followed by injection of conc.
amoni um 5 hydr oxi de (0. 60nMpREPARISTIVEIE XAMIIIEZRIZAL i on) . After addition
of the nitro-conpound (100ng, 0. 29nmol), the reaction mxture was stirred
for 0.5h. Subsequently,ethe solvent was rewoved and the resi due suspended

i n di chl or onet hanel et hg i throygh Celite renoved nost
of the salts. Final t

(di chl or onet hanel et hanol red product (68ng, 10
75% . LCMS cal cul at ed: 314. 14, > ound: (M+1l)} 315.4 PREPARATI VE EXAMPLE 100 |

-Sr +__" NnStep A NHN) rNNBn N,,,,J "
StepCorD o
\_/ \_/
Br Br
Step A

To a solution of aldehyde (2.5g) in ether (50ml) at 0°C was added EtMgBr
10 (4.56ml) dropwise. The heterogenous mixture was stirred for 2hr at 0°C and then
poured into a beaker of saturated ammonium chioride (25ml), ice and CH.Cl, (30mi).
After theé biphasic mixture stirred for 10min, the organic layer was separated, washed
with brine, dried over Na;SQy, filtered, and concentrated in vacuo to afford the product
(2.419, 95%)
15
StepB
To a solution of alcohol from Step A above (1g) in toluene at room temperature
was added DPPA. The mixture was cooled to 0°C and DBU was added and let stir for
12hr at room temperature. The layers were separated and the orQanic layer was
20  washed with water, 1N HC! and dried over Na,SQ;, filtered, and concentrated in
vacuo. Purified by preparative plate chromatography (hexane/EtOAc 20/1) to give the
product (840mg, 75%).



Step B NH2 15 SteDA Y 4-Bronopyridi ne hydrochl oride (3.Qg, 15.4mml) was
dissolved in water (15nL). After addition of N benzyl pi perazi nﬁ g@ﬁeﬁﬁ?

85. Omol ) and 500nmg copper 20 sulfate, theé reaction m xture was I‘I ’

over ni gh{vt_‘? 140 C. The resulting product was extracted with ether
(5x75mL) Y4 ®%8ver sodium sulfate and concentrated. Fi nRFT/USI#1268%ati on by
col um chr omat ogr aphy (di chl oronet hanel rnet hanol | NHMDH = 101110.1) vyi el ded
the desired product (2.16g, 55% . 1H NMgs(300MHz, d-CDClI3) 2.68 (dd, 4H),
3.45 (dd, 4H), 6.76 (d, 2H), 7.40 (m 5H), 8.38 (d, 2H). 25 WD 02/083624 210
0 4 OCT 2005 PCTIUS02112681 Step B The benzyl arnine (2.16g, 8.54mmol) from
Step A Stapudi umformate (2.71 g, 43.0mol) and Pd(C) (10% 1.Qg) was
suspended | n pret hanol (5%%& and refluxed 5 for 3h. The pall adi um was
filtered of f Hha Sohdionofiazide(iRlmghifemmier B abovad Jhift ek mas addad o

G o1 5 ol nd e i ERgenal; gaithigf Was 8y 0F foPt i Whghtygn whiintE 4yrl™ &
2H) .5 St apasad@edhThemisturewiay tefluxéd clemigfit, Cooisd th robemtepheerabureasnd
di ssolved in dich|oronmethane (501L). After addition :

f
di i sopr s@wpcepiptadi@cye. Finer and AMBC) wergaddedde dve g%id@e-aaf g gaueons,

10. 6rmol,), 789 | 14 1 tirred
over ni d%Yeépg? %ﬁe@%@?aﬁg?'géémg é—# hgﬁ%égﬁﬂn%%%tm%ﬁeyﬁjgéoxi de
(300n.) .ethut faget el drietiiover Gig SO Mittdhed car sOn¥anitiated i vacuold affyid B i s
products. The aqueous phase was carefully acidified to pH - 5-6 with 3N HCl
and extﬂ@épéﬂ%@?dﬁ}oromt hane (3x 100nL}. The conbi ned organic |ayers
of e neutral extraction were dried over sodiumsulfate, concentrated, and
finally purified by colum chronmat ography (dichl oronethanel met hanol / NHA0H =
101110. Btepdyield the desired product (850ng, 37%for 2 steps). 20 Step D

To a solution of azide in THF at -10°C was added LiAlH, portionwise. The
heterogenous solution was stirred at room temperature for 1hr and then refiuxed for
4hr. The solution was cooled o 0°C and water, 2M NaOH and ether were added to

15 the reaction. The mixture was filtered through a celite pad. The filtrate was treated
with 3N HCI. The aqueous layer was cooled to 0°C, basified with NaOH peliots and
extracted with ether. The ether layer was dried over MgSOy, filtered, and
concentrated in vacuo to afford the product.

20
PREPARATIVE EXAMPLE 75.76-75.90

*

Following a similar procedure set forth in Preparative Example 75.75, and using
the reduction procedure indicated, the following amines were obtained.



The ni tro-conpound (850ny,

ni ght .
t hor oug

T

th vvlt

750

and purified by colum

5 net hanol .

6.49 (dd, |

2.59mol) from Step C was dissolved in
(40nL) and stl rred with 10% Pdl C under a hydrogen gas at nbspher
on mxture was filtered through Celite a

the filtrate was concen
chr omat ogr aphy (di chl or onet hanel net hanol / NHACH =
10/1/0.1) to yield the desired product {8%0g, 84 %.
DMSO) 3.40-3.75 (bm 8H),

Finally,

H)

6.76 (m 2H),

et

054

6.93 (d, 2H),

(d, 2H). 04 OCT 2005 WO 02/083624 PCTI US02112681 211 PREPARATI VE EXANPLE
101 Bn- ~ T diNH 51=-T
N, N - Di gé;yl-et@éthZdl dIe ?QOWL D, Li",m)l) triethyl g el(22 66,
0. 1626 ? and} benzene (10Crﬁ% Rwere comb) ned in a round botlt ‘Fg A
sol uti o 2 Q-dihrnnn-prnnlnnlr acid nfhyl gster (11 2 04DR1?nr|) in
benzene Z@@'ﬁL) it, was adddd?dropwi se. The sol gfion was ref{l43&d over |ni ght
and monjtored by ©C (20%let hyl acetate| hexa reactji on was codled to
room t erper at uf e, Ofiljtered and wash ene. The filtratg was
concentfated theh puK filed|by col um chrorfatograpfiy (15% gt hyl
acet at e hexane The pfodugt was isolated . as an oil (25.42d 0 07520l
92% . Mpr5.ddl c 3, 4@ found: 339 3%CDCl 3) |1. 23
(m 1 , 3.42 156 (m 2H), 3 [ i(m 2H), 7.127 (m
10H). ,| Ste2 n a Parr shdker vessel, t .075n01) and
met hanop=£125M)—were—coriRed—Fhre—vresse a-geh—and
pal | adi uﬁ-ggt alys SOSA) on D 32%
H cl
75.79 O C 42%
HY] Q.
/
75.80 D 56%
HaNNN
S
75.81 O D 35%
H™Y) 0
» /
75.82 O C 13%
H 0
/ﬁxﬁzé>f8r
75.83 s C 42%
H o />_§ > O
cl HN- ] Y,
Cl

hanol

LF2005

31in vacuo

"H NVR (300MHz, d6-

8. 28



car bon,

hydr ogen

2.5¢9) was added. The system was shaken under an at nosphere of

was conpl et e.

washed WMhOZASRAnol .

isolated as a solid (11.7q,
PCTI US02112681 212 Ms: cal cul ated: 158

overni ght. TLC (20% et hyl acet ate/ hexane) i ndicated t hdt4 B on

The reaction mxture was filtered through a pad of Celite and
25 The filtrate was concentrated anBCTH801208kuct

0. 074no1,

989%) .

%1

11

040CT 2905 WO 02/ 083624
found: 159.2 'H NWR (300 MHz,

chCl3) 1.27 (t, 3H, 2.70 (m 4H), 2.96 (m 1 H, 3.13 (dd, 1 H), 3.43 (dd,
: . TTVE EXAVPLE 102 =2CO2CH2CHS w2-3§3{.,i-is FIN' H
kVlic acid ethyl esfer (3.11 g, [0°01%7np1),| 10
5m, 0.0296npl) a _ 7= | oride (204nL)
bott om f | ask. | e {i room t enperlat ur e,
car banoyl chlforide (I% 197nol ) in
) | was added dr opwi se. Theps n was stirrled for
one holir. After this tine the reaction|was concentratféd and carriedon to
t he nextstepwghout—further—purrHcatiom—— s (999 yiretdy5zdy5——catqul at ed:
229. 14) "Pdthd:| 238, 1, €300 Miz. - CORL3) 3HG (288 (s, 6, 3.10
(m 3H)Y, 3.31((M 2L 3y 6P {m 2H), 4. 2 HARATI VE EXAMPLE
103-104 Fol | owi ng e ocedure describ ,| the Produdts
listediin the| table bel oW were prepared using rcially availjabl e
chl ori dgssdew) and pi geFagzCne- 2- car boxylic e25% om
Preparative B{aphl ¢ 1Q1/ F0| 4 OCT 2005 02/ 983624 213 | US02/ 12681
Exanpl ¢Chl ori dePr Yield (%9 2. (Mlq_)zN
75.87 O C 14%
HJ\"’S S
HsN
N7 N-7
75.88 | (34.14) C 49%
1 0
% o
75.89 [(34.13) C F 34%
0 F . o E
0
THOO H HoN© % 7 H
75.90 O C 44%
0]
O
4/
Br Br
5 PREPARATIVE EXAMPLE 76
HoN | =
=N
The desired compound was prepared according to methods previously
10  described in J. Med. Chem. 1996, 39, 3318-3323.



N"Et Z 0 2. 237.1 SINNH ~ 104 J o 1. 62% O2. 253.1 C IN OEt 0" ~NH
PREPARATI VE EXAMPLE 105 5 CC2CH2CH3 HN N, + O O2N.OH Step |  Stefpi LT Hep 3
2N o,c St -Ntrosalicylic acid (3.61 g, 0.01979),

0.0099rml‘§8§%;8%g yl 10 acetate (130nL) were conbi ned Pﬁqééﬁggdégzﬁsdttom
flask and stirred for 15 mn. 4- D nethyl carbanoyl - pi perazi ne-2-carboxylic
acid ethyl ester (4.51 g, 0.0197g) was 188ded, and the reaction was stirred
for 72 hours. The reaction m xture was concentrated then dissolved in

di chl or onet hane. The or gani ¢ RREPARNKHVEERSMPIORGS Wi th OA N sodi um

hydr oxi de. The aqueous phase was back extracted once with is

di chl oronet hane. The aqueous phase was acidified and wash three tinmes with
et hyl acetate. The.agueous phase was concentrated d purified by col um

chr omat ogr aphy (56 et hanol / - gs: cal cul at ed:| 394. 15, fousepB895.0 'H NWVR
2322 MHz, CDGLR . 3HL_2786 g 7H,03 0l H, 3-S5t 4H),
Br Br
o StepC CIHH.N °
BOCHN ) - /
[}
/ \ S

Step A
To a solution of amine from Preparative Example 75.90 (2.22g) in CH.Cl;

(50mil) at 0°C was added TEA (3.03ml) followed by BOC.0 (2.85g). The

heterogenous mixture was allowed to stir at room temperature ovemight. 10% Citric
10 acid was added to the reaction and the layers were separated. The organic layer was

washed with saturated sodium bicarbonate, brine and dried with Na,SQ,, filtered, and

concentrated in vacuo. The crude material was purified by flash column

chromatography (Hex/EtOAc 10:1) to afford 2.7g of an oil (81%).

15 StepB
Following the procedure from Preparative Example 13.4, Step A, but using the

product from Step A above (450mg) and 3-thiophene boronic acid (284mg), the
product was prepared (325mg, 71%).

20 StepC
To the product from Step B (325qg) was added 4M HC! in dioxane (1.31m}) and

let stir for 1hr. The reaction was concentrated in vacuo and taken up in CH.Cl, and
concentrated in vacuo again. This procedure was repeated & times to afford a
semisolid (89%).



20 (m 3H, 7.15 (m 1 H, 7.66 (m 1 H), 820 (m 1 H), 10.86 (bs, 1 H. O
4 OCT 2005 WD 02/083624 PCTI US02112681 214 Step 2

4- Di net hyl car banoyl - 1- ( 2- hydr oxy- 3- ni t r o- benzoyl ) - pi per azi ne- ZlfcﬁEwayI iC
aci d et hWoO éx083624( O. 80g, 0.002nol ) and net hanol (50nL) wePeTAmokEIwed i n a
round bottomflask. The system was purged with argon. To the solution was
added 5% 5 pal | adi um on carbon (-100ng)qggThe flask was purged with hydrogen
and stirred overnight. The reaction vvas filtered through a pad of celite
and washed with methanol. The material was concentrated then purified by

col um chr omat ogr aphy  ( 6%t RRAN MPQEa\;teag Rduct (0 74g, 0.002nol ,
100% MS: cal cul ated: 364.17, found: 365. 0 'H NWMR (300 ,_ CDCl 3) 1.27
(t, , 2.85 (m Mliowing tiee progedures set forh =eﬁ}reparame(ﬁrxarsplp 76819kwt(m 3H)

b 'e,Nf’\m ot Sierbianl By et dotaus ptids, 5 Hticated arines wese PIRARGH | ¢

aci dsethyl ester (0.74g, 0.002nol) was suspended in a solution of dioxane

(10 m - PRIEX.S] Befdtic AEidT] prbahdd Um hydrox] de (026G, TOyiRpfoyor) | was
nd the m xture stirred for two hours. The solution was acidified to

pH=6 wifth 3N HJ then extract ed wth butanol. The extracts wer e conbi ned,

V-Qf onrh HA r\||| 'F e and coReceRrt+at ad N r\ql r\||| LY 220 14
SO-GH 8] C—ct it SoRcehRt \>av

iz, CD3CD)

35 (m 7H), 3. 27% 3H). 3154 (m
. VE EXAMPLE 1(06-107 Fol | oy ng t he
ducts listed|in the 15 fable

8 pPrepar ati ve {Exanpl e i ndijcat ed
Yield (%9 2. (M1) |y3.

H NVR (300 M 2.

ZN
76.3 o 35%
(HORB~C" 3 | CHHNTT(
| °N
c

10

Step A
The product from Preparative Example 75.75, Step A (2.5g) was reacted via

the Preparative Example 13.11, Step B to give the ketone (1.93g, 78%).



0o CO2H 2. Not HO observed ~-~ N O | H2ZN N _ 3. Rainey -~ nickel used in
Step 2 WD 02/ 083624 PCTI US02/ 12681 216 1071041. 24% HO o CO2H %4 @2%4% HzN
NN 03. For Step 1 used oPyBrop/ DI EA in DCM PREPARATI VE EXANMPL _{] 0 NO2

HND NO2 §y&hepsa- Nitrosalicylic acid (1.0g, 5. 5mvl) was gl @;z i n ethyl
acetate (2(§rrL§h.S 1, 3-Di cycl ohexyl carbodiirnide (0.568qg, Z%rrﬁrr@ M\%%% added
and the m xture was

160

StepB
To a solution of ketone from Step A above (500mg) in THF (5ml) at 0°C was
added S-2-methyl-CBS-oxazaborolidine (0.98mi) dropwise followed by BH; Me,S
5 (1.48ml). The mixture was stirred at 0°C for 2hr and was ailowed to warm to room
temperature and stir overnight. The mixture was cooled to 0°C and treated with
MeOH (10ml). After stirring for 20min, the reaction was concentrated in vacuo. The
residue was dissolved in CH,Cl, and washed with 1M HCI, saturated sodium
bicarbonate, water and brine, dried over Na,SOy, filtered, and concentrated in vacuo.
10 The crude material was purified by preparative plate chromatography (Hex/EtOAc 4:1)
to afford 650mg of an oil (89%).

Step C
The chiral alcohol from Step B above was reacted via the Preparative Example
15 75.75 Step B to give the azide.

Step D
The azide from Step C above was reacted via the Preparative Example 75.75
Step C to give the amine product.
20

PREPARATIVE EXAMPLE 76.11

-sul\

HzN/\Q

The desired compound was prepared as in Preparative Example 76.10, but
using the R-2-methyl-CBS-oxazaborolidine in step B.

Br
25



stirred for approximately 10 m nutes and cooled to OC. During this tine a
precipitate formed. Azetidine (0.39rnL, 5.8mvl) was added and0tBETA#Acti on
was stirred i o ovem ght and allowed to warmto roomtenperature. After this
time theWQHRMSPEA was cooled to OC and filtered. The col PEEMSAZ/EWRT d was
washed with chilled ethyl acetate. The filtrate was concentrated and
purified by columm chromat ography (80%gft OAcl Nex) to give the product
(476rrg, 39.0% . 1H NWR (300 MHz, CDCI3) 32.40(m 2H), 4.38(m 4H), 6.97(m 1
H, 7.62(d, 1 H, 15 8.12(d pm Step B N2 }'f ~NHz O
0 CH The nitro conmpound (0.4 R]E RA;'%/@ MEL TPparatlve Exanpl e 32 Step
A 20 was dissolved in net hanol (25ml) and stirred with 10% PdlI C under a
hydr ogen gas at nosphere overni ght. Therfeaction m xture was filtered through
celite, the filtrate concentrated in to give the product (344ny,

90% . 1H NMR (300 MHz, cDCl3) 82.5¥Nm “FHY 4.57(bs, 4H), 6.75(m 1 H),
6.90(m 2H), 12.71(bs,-1 H ppm WD 02/0 MM 217 PREPARATI VE EXAMPLEL109
NH2 0 4 OCT 2005 PCTII1JS02/12681 in essentially the sane manner as
descgibed in Preparative Exanple 108 5 above, the nor phol i no-am ne product
was obt ai ned._ PREPARATI VE EXAIVPLE 110 0 . HNNH + CI N~ 1) | D rNAN HN)
| Pi perazi ne 1% .drgired. W’) Wé’z@RIPE@@WQW”&J@W@MN&W@%YOOrrL)

N, N - r L 11 nol) was added dropwi se to

t he sol tf{&%nyécfﬁ’ ‘?8‘% g}épﬁglegrggt g%eﬁ%ggggactl on was stirred for one hour.
After this time 1 N

PREPARATIVE EXAMPLE 78

e

The desired compound was prepared according to methods previously
described in Chem. Pharm. Bull. 1891, 39, 181-183.

10

15
PREPARATIVE EXAMPLE 78.1

The desired compound was prepared according to methods previously
20  described in J. Organometallic Chem. 1998, 567, 31-37.

PREPARATIVE EXAMPLE 79

Ly

The desired compound was prepared according to methods previously
described in Chem. Pharm. Bull. 1991, 39, 181-183.

25



pot assi um hydr oxi de (200nm.) was added. The |ayers were separated and the
aqueous | ayer was extracted three tinmes with dichl oronmethane. T iC
fractions were conbined and dried over sodiumsulfate. Filtration an
concent r a6 @frodP6vi ded the product, without further purifpepiédPizess an oil
(1.16g, 13% . 15 "H NWR (CDCI 3, 300 MHz)1.95 (s, 1 H), 2.83 (s, 6H), 2.86
(m 4H), 3.20 (m 4H). Ms. calculated: 157.12, found: 158.1. PREP RATI VE

EXAMPLE 111 HHH+ O, S -------- 5 20182 02 WD 02/083624 0 4 O C T 7005
PCTI US02/ 12681 218 Pi per azi ne (4.99, 0.057mpl) was dissolved in I N HC
(100nmL}. A solution of phenylg 0 45mL, 0.011 not) in

acetonitrile (25n) was added v et i on at room tenperature.
The reaction was stirred for 30 m nutes. After 5 this time the reaction was
extracted two tines with ethyl acetate. The solution was then made basic
with I N potassium hydroxi de and extHACt three tines with

di chl or onet hane. The di chl or omet hane fractN-ehs were conbi ned and dried over
magngsi um sul fate. Filtration and concentration provided the product,

wi t hout furthepe d@é‘iﬂeﬁ'&%g:!d?ihd @és%régéﬂe@ dceotding 18 ﬂ%odé%reﬁo (CDCl 3,
300 MHz) 2.94 (m H? V5. cal cul ated: 226. 08,
found: 2@@saribeeRBRY thESIEXHWLEQ&-lWOﬂSb-} @ntﬂesxs 1996, 64 1o ®anei perazi ne

(4. 99, i di chl oronet hane (10OOTML). Met hanesul f onyl
chl ori de%]@'ﬁ %ﬁlﬁs‘ﬁg#g%&'&e%added dropwi se to the solution at room

tenperature. The reaction was stirred for 30 mnutes. After this time 1 N

pot ggsi um hydr oxi de (200ni) wp %g-ﬂ\f@@ ;ﬁre separated and the r
20 aqueous | ayer was extracte | or onet hane. The organic

fractions
HQN,L@

N

The desired compound was prepared according to methods previously
15 described in a) Synthesis 1987, 998-1001, b} Synthesis 1996, 641-646 and ¢) J.
Med. Chem. 1991, 34, 2176-2186.

PREPARATIVE EXAMPLE 82

20
The desired compound was prepared according to methods previously
described in J. Med. Chem. 1988, 37, 2176-21886.
25 PREPARATIVE EXAMPLE 83

a) CICO,E, EtaN
M b) NaN3, H,0
c) t-BuOH, toluene  HoN
d) 3M HC), neutralize




wer e conbi ned and dried over sodiumsulfate. Filtration and concentration
provided the product, w thout further purification, as a sol |[p[' (]EL g, 11
% . 'HNWR (CDC13, 300 MHz) 1.75 (s, 1 H), 2.78 (s, 3H), 2.97 , 3.20
(m 4H). woB2essatecul ated: 164. 06, found: 165. 1. 25 PREPA%W;;@@ANPLE 113
BocN "NHID AOCN~ ( AN B. TFA HN H WD 02/083624 219 0 4 OCT 2005
PCTl 1JS02112681 Step A Boc-Pi perazine ( g, 0.0161 nol) was dissolved in
di chi oronet hane (100mL). Propylisocyanate (1.51 nL, 0.0161 not) was added
to the solution at room5 tenperature. The reaction was stirred for over

night. After i i i
hygr oxi de (Zo-gd?rﬁs@rjll eé??aa@t% g@‘ds%(‘dwﬁe W ?tr?eﬁ]glwclﬁmozr l%@tﬁgﬁgﬁ 1%12 (r)anganl C
fracti onmtal?abommﬁasrmiﬁmhﬂtawﬁeﬁi mier Oagmeal) foliovead byadditiBnldf edloylon and

A above, CHaSTaTadE O mi- péﬁ?&‘#r&%la T8 resilite e%ﬁg@éeaﬁ%}?e%ﬁéﬁ““ sher™ P
I fat

ol utt on FRH4TSobiE P KENT OFF7q, AL frhol 1y HuGR2mE fuBl RRRIRpAIE. oThel®

ext ract egesaliant Iaétenfgmoustmmm\wamidmrhfmrbhmt ﬂa@etheTheoidrVMm (5 mMlaandons

were 15 E g ned nd drua sodi um sul fate, Fi Icgratlon an concentration
provi dedEk 1 W@fe ad §¢ Byers WerR\enaraierha W‘)‘Ol{? gyeyyasgy)

(bs, (”‘Fﬁﬁ%&?“ﬁﬁ%@t@ oy, T sty gt il AR 4,

Y H H + Wapadded nand thedgrgehi® Byermweravdded (Mg&iQs aindreancenti@led(itadr) . A

sol ultoi Onre%fuced pressure to a volume of 20 mL. +BuOH (5 mL) was added and the mixture
was refluxed for 12h. The mixture was concentrated under reduced pressure and the
crude residue was taken up in 3M HCI (30 mL) and was heated at reflux for 12h. The
mixture was cooled to room temperature and extracted with Et;O (3 x 15 mbL). The
aqueous layer was cooled to 0 °C and solid NaOH pellets were added untit pH ~12

15 was reached. The aqueous layer was extracted with Et;O (3 x 30 mL) and the
combined organic layers were dried (MgS0O4) and concentrated under reduced
pressure to afford 0.78 g (61% yield) of an oil [MH" 162]. This material was used

without further purification.

20 PREPARATIVE EXAMPLE 84

H
> HN
o]

The corresponding cyclopropyl analog was prepared according to the

procedure outiined in Preparative Example 83.
25
PREPARATIVE EXAMPLE 85

w————— HN



25 phenyl chl oroformate (1.43nlL, 0.0114nol), in acetonitrile (25nL) was added
dropwi se to the solution at roomtenperature. The reaction waf 4 D0THBd for
30 mnutes, After. this time the reaction was extracted t i i th ethyl
acet at e. W‘?\@’@é&jti on was then nade basic with I N pot asswgﬁ de and
extracted three tinmes with dichloronethane. The dichi oronet hane fractions
were conbi ned and dried over 30 nmagnesi4gnp sul fate. Filtration and

concentration provided the product, wthout further purification, as a
solid (2.12g, 18% . WD 021083624 220 04 OCT 2005 PCTI US02/12681 1H NWR

(CDCI 3, 300 Nrrg carrgspareling cibloh2xgllan@iog wWes, prépated accerding to. the graegdurg. 19
(m 1 H, g3cg(g] ZEE%Q IVE: c%bé:géated: 206. 24, found: 207.1. 5 PREPARATI VE
EXAVPLE Qutingd in FrapakstivegExam edure described for Exanple 112, the
Products listed in the 10 table bel ow were prepared using the comercially "’
avai;abl e chl orof ormate shown and pi perazi ne.

Exanpl eChl or of or mat ePr oduct | . i 9 + 00 ~O-N1 CQO1. 54%
HN) 2. 144.9 116001 17% HN). BREFARAH Uiy

_OMe

0

The desired compound was prepared according to methods previously
described in J. Org. Chem. 1978, 43, 882-898.

LR

10

PREPARATIVE EXAMPLE 87

15

- O_\\ O/

- O O 4
D = (N =
A@ Et0’° OEt EtO ﬁ/\g
A mixture of (R)-(+)phenylpropanolamine (8.2 g), 3,4-diethoxy-3-cyclobutene-

20  1,2-dione (10 g) and absolute EtOH (75 mL) was stirred at 0-25°C for 12 hrs.

Filtration and concentration of the filtrate gave a syrup which was chilled in the freezer

1Y

to give a solid. Trituration of the solid with diethyl ether gave the desired product (10.5
g, 71%, MH" = 260).

25 PREPARATIVE EXAMPLE 87.1
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- [ 8]
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HoN — MeO N
Me OMe

g



1 Cl AONKO69% HN. 2. 173.0 040CT2005 WD 02/083624 PCTI US02112681 221
PREPARATI VE EXAMPLE 118 BocN H 1. Step A'NPh C Ph- 2. Stepl 806NNt ep A
5 Boc-Pi perazine (3.01 g, 0.0161 nol) was dissol ved i-n di chi oronet hane
(100nmL) walwrigsestt h di | sopropyl ethylamne (5.61 m -, 0.032ZKY$92/12681

Benzoyl chloride (1.87nL, 0.0161 nol) was added dropwi se to the solution at
roomtenperature. The reaction was stispeed for several hours. After this
tinme the reaction was concentrated and the product was purified by colum
chromat ography (10% McOHI DCM . Boc-Protected ,u product was isolated as a
solid (5.21 gR)- &P .Bﬁﬁg)arid 34-Gitne -3k Sloblter® 2-diofid (M
5H). M5 calqg}l aFEgWZ%O. 16?“nféaogﬂd: 90.8. Step tﬂg%y‘laﬁ%wg?p%ct f’7rom Step A
above, Wad3dg)yereweambined irsbigQh (40mbrand slimed aveaightc Readiosn canrerdited | on

and stirred overnigh f.ter this ti the r ti dil ut e Lt h N
ot assi U iRgHS EReUese flash doBimyt EhisimRoarah) MedPiGHECl: 150 byl
aquepus PNYS Sf PASAUAIERT %X MIdadars)si x times wi th dichloromethane. The organic
-fraction were conbi ned and dried over magnesium sulfate. Filtration and

concentration provided product (2.93g). "H NWR (CDCI 3, 300 MHz) 1.92 (s, 1
H, 2.87 (m 4H), 3.52 (m 4H), 7.39 (s, 5H). Ms: cal cul ated: 190. 11,

fc:??[]flS- EL%L 1. PREPARATI VE EXWégAkAlﬁVESEQAI\m_%B-\ /1. Step A NH 4-

10
A (R et
Ho N7 EtO0’ COEt EtO ﬁ

A mixture of (S)-(+)-3-methyl-2-butylamine (3.0 g), 3,4-diethoxy-3-cyciobutene-
1,2-dione (5 g) and absolute EtOH (100 mL) was stirred at 0-25°C for 12 hrs.
15 Filtration and concentration of the filirate gave a syrup which solidified upon dilution
with Et,O. Trituration of the solid with diethyl ether gave the desired product as a solid
(4.4 g, 72%, MH" = 212).

PREPARATIVE EXAMPLE 88.1
20

H,N

.||“\ -
O
O

E1O QEt

A mixture of amine from Preparative Example 75.1 (370mg), 3.4-diethoxy-3-
cyclobutene-1,2-dione (0.39ml) and absolute EtOH (5ml) was stirred at rcom
25 temperature overnight. Purification by preparative plate chromatography (3%
EtOH/CH,CI, ) afforded the desired product (263mg, 37%).



Q/NH D2 StepBi 0 SC.N-HN) 0 0 4 OCT 2005 WD 02/083624
PCTI US02112681 222 Step A Boc-Piperazine (3.0g, 0.0161 nol) was dissolved in
di chl oronmet hane (1 OOnL) al ong with diisopropyl ethyl am ne (84DCH2005
0. 0177mo{Re eDbabzadi met hyl sul famoyl chloride 5 (1.73nmL, O.Q%6ds03Rkhds1 V@S
added dropwi se to the solution at roomtenperature. The reaction was stirred
for several hours. After this tine the reaction was diluted with water (1
OOrl). The layers were separated and tH®6queous | ayer was extracted six
times with dichloronethane. The organic fractions were conbi ned and dried
over magnesiumsulfate. Filgratio Qncent ration provided the product,
without further 10 purificaffPSH ROV HMAVELEEEY 1H NVR (CDCl 3, 300
MHz) 1.47 (s, 9H), 2.84 (s, 6H), 3.21 (m 4H), 3.48 (m 4H). oWE:
cal cul ated: 293.14, found: 194.1 (MBoc)+. Ste® B 15 The proguct from Step A
above, \Nas&;:i?vedsieﬂAa 30%trif uor gacet ic &tpd dichlor t hane sol ution
o}

and stirre r ni ght——AHpe+ t hi ceacton—pos di LIt Wi wat er
and I N po i um hydr oxi de wa Qsed o/make t he aqueousFic‘ayer\ syightly
basi c. The aqueous |ayer was extracted a total of seven tines W

di chl oronet hane. The organic fractions were conbined and dried over sodium
sulfate. 20 Filtration and concentration provided ghe prodgct (2.96g). 'H
NVMR (CDCl 3, 300 MHz) 2.030(:35, 1H), 2.83 (s, 6H), 2.9&(m/4’|—|), 3.23 (m 4H).
M5: cal hu | aggge 193. 09, fiound: 194.1. ZHepStep A PREPARAT] VECEXAMPLE 120 02N

oQ'" H C H HN - S - S
N HoN S
’ \ / 7 Et0 N \ J
5 Step A

2-Methylthiophene (3g) was dissolved in THF and cooled to -40°C. N-
butyllithium (2.5M in hexane,12.24ml) added dropwise and let stir at -40°C for 30min.
CuBr.{CH3):S (6.29g) added and let warm to -25°C where the trifluoroaceticanhydride:
(4.32ml) was added. The reaction was stirred at -15°C over the weekend. The

10 reaction was quenched with saturated ammonium chloride and extracted with EtOAc.
The organic layer washed with brine, dried with MgSQOy, filtered and concentrated in
vacuo to give 4.59g of an oil {78%).

Step B
15 The product from Step A {4.58g), hydroxylamine hydrochloride (3g), sodium

acetate (4.4g), EtOH (75ml) and H20 (7.5m!) were combined and heated to 75°C
overnight. The reaction was concentrated in vacuo , taken up 1N HCI, extracted with
ether, dried with MgSQ,, filtered and concentrated in vacuo to give 4.58g of the
product (93%, MH+=210).
20
Step C
The product from Step B above {4.5g) was dissolved in TFA (40ml) and cooled
to 0°C. Zn powder (4.2g) was added portionwise and let reaction warm to room
temperature and stir overnight. The reaction was concentrated in vacuo, taken up in
25 1N NaOH, extracted with ether, dried with MgSO,, filtered and concentrated in vacuo
to give 3.43g of the product (80%).



+ L 02N In essentially the sane manner as that described in Pr@p,aggagt}ggge
Exanpl e 105, Step 1, using 3-nitrobenzoic acid instead of 3-nitrosalicylic
acid, the nethyl ester 30 product was prepared. 0 4 0 C T 2905 WD 02/ 083624
PCTI USO2WXP@aB3223 Stec B s The nethyl ester (1.79g, 6.1 RGBIUSII 1208 Step A
above, was dissolved in dioxane/water (20nmL115rnL) at roomtenperature.
Li t hi um hydr oxi de (0.258g, 6.2mmol) WaI aadded to the solution. After a few
hours nore |ithium hydroxide was added ? .128g, 3.0Omwvl) and the reaction
was stirred for another hour. After this time the reaction was concentrated
and thergibghen up in water. The solution was extracted two tines with

et her. %Te‘aa‘queous phase was then acidified and extracted three tinmes with
et hyl acet at dhelprmduchframcStepaCt(526mgles 4-dibthoxy+3-eytlobutensetiRwdiosal f at e,

(95% ' EX@AMIERI pRobi B (B e S rbions sty SERORH e (300

|VHZ, . . . 32(m
11y St prebarptre b cnofbiograbty [ R B OIS SV U o1,
10. 04( bprodudt@nYe, ME+E€320). The nitro conpound was di ssolved in an excess of
met hanol (20nmL) and covered by a bl anket of argon. 5% Pal | adi um on carbon
was added (catalytic) and a hydrogen balloon was attached to the flask. The
at nosphere of the system WaSPREWﬁQTIWE%?WngBB@d replaced with
hydrogen. This step was rep ee tinmes. The reaction
was then stirred under hydrogen overnight. After this 25 tinme the balloon
was renoved and the solution filtered through celite foll owed by
several rinses wth nethanol w@% filtpdte was concentrated and dried on the
vacuum |ine to provide the desing il product (1.33 g, 90%. WO
02/ 083624 224 0 4 OC T 2305 PCT|USOR/ 12881 'H NVR (300 MHz, CDCI3) 1.40(m
2H), 1.50(m 1 H), 1.68(m 2H), m 1 H, 3.62(m 1 H),
5.39(m 1 H), 6.12(bs, 2H), %tﬁm 2 H) ppm

H

10

Foliowing a similar procedure as described in Preparative Example 88.2, but
instead using 2-methylfuran, the above cyclobutenedione intermediate was prepared.

15

PREPARATIVE EXAMPLE 88.4
= O O
"':: O\\ 00 __,——/
HzN/\[O)/ + — J:( :
/ = MeO N ©
MeO  OMe Ho [y
20 The amine from Preparative Example 75.1 (373mg) and the dimethoxysquarate

(870mg) were dissolved in MeOH (20ml) and stirred for 3 days. The reaction was
concentrated in vacuo and purified via flash column chromatography (MeOH/CH.Cl,,
1%) to yield 325mg of product (19%, MH+=249.8).

25 PREPARATIVE EXAMPLE 88.5

O O

-
"

o O
H,N O + —
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MeO N
MeO OMe H | /



Mass Spectra, calculated: 248, found: 249.1 (Ml )+ 5 PREPARATIME EXMAVPLES
121-123 Foll owi ng the procedure described in Preparative Exanple 120, but

usi ng thgv?qjg,o&gfgmrci ally avail abl e am ne and benzoic aC%f}ﬂQA;ﬁ%ﬁd’ t he
e

i nternedi ate products in the table bel ow were obtai ned.
Ex. Car boxyl i cAm neProduct 1. Yield AcidN 2. (Mrl)+ 3. Note 121N02cl' NHHCI SNH2
1. 21% N OH 0 OH2. 251.0 HOOOH 122NC2NHSEI NH21. 21% OH 0- O OH2. 265.0 -0-
0 pO -3. HO Skipped step B 123NO 2 CNH- HCI CN NH21. 15% CH o OH - HO2. 264.0
O O\ 3 HO
The amine from Preparative Example 75.9 (323mg) and the dimethoxysquarate
(426mg) were dissolved in MeOH (10mi) and stirred over the weekend. The reaction
was concentrated in vacuo and purified via flash column chromatography

5  (MeOH/CHCI,, 1:20) to vield 407mg of product (57%, MH+=235.8).

PREPARATIVE EXAMPLE 89

Step A O
——» HoN" Y

HCI HoN

-\OH Some
10
To a solution of KH (0.45 g, 11.3 mmol) in THF (15 mL) at room temperature

was added amine hydrochioride (0.8% g, 5.1 mmol} portionwise to afford a
heterogenous reaction mixture. The mixture was allowed to stand ovemight (12h) and
Mel (0.32 mL, 5.1 mmol) was added dropwise. The mixture was stirred for 6h after

15 which the mixture was carefully poured into cold brine (125 mL). The mixture was
extracted with Et20O (3 x 25 mL) and the organic layers were corﬁbined. The organic
layer was dried (Na,SQy), filtered, and concentrated under reduced pressure to afford
the crude product as an oil. This material was carried on crude to the coupling step
without further purification or characterization.

20

PREPARATIVE EXAMPLE 89.1

e
S oon T ™ -"-:/ o—
H:ZN/\/ H2N/\/
25 To a solution of KH (1.1g} in THF (20ml) at room temperature was added (R)-

2-amino-1-butanol 48ml) dropwise to afford a heterogenous mixture. The mixture
was allowed to stand overnight (18hr) and then Mel (1.59ml) was added dropwise.
The mixture was stirred for 4hr after which brine was added. Extracted with ether,
dried with KzCOs3, filtered and concentrated in vacuo to afford 1.75g of an oil.



H Ski pped step B 0 4 OCT 2005 WD 021083624 PCTIUS02112681 225 PREPARA]I VE
EXAMPLE 124 HO NO2 + NCH Step- A- Step B'H NHz Ste A 5 3-Nitrosalicylic
acid (500 ng, 2.7 mmol ), 1, 3-dicycl ohexyl carbodiimde (ACC) (563 ng) and

et hyl ac¥O@248329 nl) were conbined and stirred for 10 mi BRCT{URP2/126%1 2.
pyrrolidi nenet hanol (0.27 nmL) was added and the resulting suspension was
stirred at roomtenperature overnight.qgde solid was filtered off and the
filtrate was either concentrated down and directly purified or washed with
I N NaOH. The aqueous 10 phase was acidified and extracted with Et CAc. The
resul ti ng organi c phase was BREBARATEYE HXAMIPLE 882S04, filtered and
concentrated in vacuo. Purification of the residue by preparative plate
chromat ography (silica gel, 5% McOHICH2C12 saturated with AcOH) gave the
desired conpound (338 ng, 46% M} = 267). StepB 15 The product from Step A
above was stirred with 10§ Pd1C under a h*r ogen gag at nosphere overni ght.
The reaction mxture was §iltepgd through®Celite, tife filgrate concentrated
in vacuo, and the resuyl sidue purified by r omat ogr aphy
(silica gel, 4% McOH Cl 2 saturated with NH4 to give the product
(129gy, 43% M+=237). 20 PREPARATI VE EXAMPLES 125- 145 Fol | owing the
procédure described for Preparative Exanple 124, but using the comercially
avai | abl e am e acsolufien ahKhie( 1. tghint THF Z&pYrziroom Empgraturerwbscaddet! (S)-

2-amino-1-butanol 48mi} dropwise to afford a heterogenous mixture. The mixture

was allowed to stand overnight (18hr) and then Mel (1.59mi} was added dropwise.

The mixture was stirred for 4hr after which brine was added. Extracted with ether,
10 dried with K.CO,, filtered and concentrated in vacuo to afford 1.75g of an oil.

PREPARATIVE EXAMPLE 90

Step A
HCI.H2N ——> HN
H Me

The corresponding ¢is analog was prepared in an analogous fashion utilizing

15

the procedure described in Preparative Example 838. This material was also used
without further purification.
20
PREPARATIVE EXAMPLE 91

H2N

The desired compound was prepared according to methods previously
25 described in J. Org. Chem. 1987, 52, 4437-4444,



and 3-nitrosalicylic acid, the products in the table bel ow were obtained.
WO 02/ 083624 226 E Anine Conm Avail./ From Prep Ex. 04 OCT 200gT 2[][]5

PCTI US02/336 oduct 1.Yield N 2. (M) 125 1
v~ /NHN‘%8 %3%98 1 126"- -, - OHO-~CH NHL. 31%k 22 310. 1&#@5’” éH
127v/~0 | ON N 1 NH21. 68% O N- NHv OH2. 294.1 128CI C 1. 54%
200
PREPARATIVE EXAMPLE 92

10

15

20

25

H,N" :_.

J

The desired compound was prepared according to methods previously
described in Buil. Chem. Soc. Jpn. 1962, 35, 11-16.

PREPARATIVE EXAMPLE 93

Ha
E§< a) NH;OHHC), NaOH :2/
b) LiAlH,

The desired amine was prepared from the corresponding ketone according to
standard methods previously described in a) Synthesis 1987, 998-1001, b} Synthesis
1996, 641-646 and ¢} J. Med. Chem. 1991, 34, 2176-2186.

PREPARATIVE EXAMPLE 94

NH>
a) NH,OHHC), NaOH
b} LiAiH,

The desired amine was prepared from the corresponding ketone according to
standard methods previously described in a) Synthesis 1987, 998-1001, b) Synthesis
1996, 641-646 and ¢) J. Med. Chem. 1991, 34, 2176-2186.

25



aca / , / 1 N NMz2. 365.9 ~NH 0 *H 129 ~OL. - 45% NH2 O ~ Nﬁﬂ ﬁﬁs [ilnEHOO-l
130110--N °~ NH2 1. 59% O N N v-p}-12. 293.1 131111 o 1. 32%- N H% 0
OH2. 362.0 WD 02/ 083624 227 0 4 OCT 2005 PCTI US02/ 12681 132114 1. 36%r | 2.
342.0 - NWQ\p083624 PCT/US02/12681
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PREPARATIVE EXAMPLE 95

>_CN StepA )L}

NC

StepB NJP StepC, N_?(f
Li  Me 27 Me
Step A

Lithium hexamethyldisilylazide (34 mL, 1M in THF) was added dropwise to a ~
78°C THF (20 mL) solution of isobutyronitrile (2.8 mL). After 40 min,

10 cyclopropylmethylbromide (5 g) was added and the mixture warmed to and stirred at
25°C overnight. After cooling to 0°C, 1M HCI (aq) was added and the mixture was
extracted with diethyl ether, dried over anhydrous NazS0Oy, filtered and concentrated in
vacuo at 0°C to give the desired product (4.5 g).

15 StepB
Methyl Lithium (17 mL, 1.4 M in E{z0) was added to the product from Step A

above (1.5 g) in Et20 (anhydrous) at 0°C. The mixture was stirred at 0-25°C
overnight, then diluted with 3M HCI (aq), extracted with CH,Cl;, dried over anhydrous
Na,S0, filtered, concentrated in vacuo at 0°C and used directly in Step C.

20
StepC .

The product from Step B above was added to a slurry of NaBH. (1.4 g) in
isopropanol (50 mL) at 0°C, then the mixture was stirred at reflux for 8 hr and at room
temperatiure for 48 hrs. Water was added and the mixture was stirred for 30 min, then

25 extracted with diethyl ether, dried over anhydrous Na;SQ;, filtered and concentrated in
vacuo. The residue was diluted with CH2Cl> and extracted with 3M HCI. The organic
phase was discarded and the aqueous phase was basified with NaOH (aq) and
extracted with CH,Cl,. Drying over anhydrous Na,SQy, filtering, and concentration in
vacuo gave the desired compound (0.5 g).



OOH 1331120 N NH2 1 o - ~ fiSl g N o OH2. 300.0 134NN ~-~ -- -- 1. 48%
OCo " N~ NNH2 2. 321.1.k_~_/NHO OH 135Nf50% 1 NHN V/N. O OH2. 300.0CT188~ |
NH21 56%Wo\20étN ~N. 0 o OH2. 299.2 1371150 N NH2 1. 79/]%’1‘:’['802/12681
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PREPARATIVE EXAMPLE 96

o O
-Boc grep A S Step B 8
s Ly s W N S
WA HN. ] \ l\/N“Boc L/ /\IIQH
Q 0

Step C S N Step D S

K’N\NQN% \_7 Qr@\w

o OH O OH ‘

Step A
2-Thiophenecarbonyl chloride (2.0mL, 18.7mmol) was dissolved in 100mL

dichloromethane. After addition of diisopropylethylamine (4.1mL, 23.4mmof) and Boc-
10  piperazihe (3.66g, 19.7mmol), the mixture was stirred for 4h at room temperature.

The resulting mixture was put into water (600mL) and acidified with 3N HCI to pH~1.

Extraction with dichloromethane (2x100mL) and drying over sodium sulfate resulted in

sufficiently pure product that was used in the next step without any further purification.

'H NMR (300MHz, de-DMSO) 1.60 (s, 9H), 3.29 {(dd, 4H), 3.69 (dd, 4H), 7.23 (dd, 1H),
15 7.49 (d, 1H), 7.79 (d, 1H).

StepB,
The crude material from Step A was dissolved in trifluoroacetic

acid/dichloromethane (75mL, 4/1). After stirring for 2h, the reaction mixture was put

20 into 1N sodium hydroxide (400ml.). Extraction with dichioromethane (2x100mL) and
drying over sodium sulfate resulted in sufficiently pure product that was used in Step
C without any further purification. 'H NMR (300MHz, ds-DMSO) 2.81 (dd, 4H), 3.63
(dd, 4H), 7.21 (dd, 1H), 7.46 (d, 1H), 7.82 (d, 1H).



'/ O V2 280.1 OH 0 138116 O ~ 1. 64/ L NH2 NN2. 307.1 0O OOH

139QN Th~ ~ NH2 73% N~ ' , NH~N1: O OH2. 304.2 1401 Z NH/- O NI-E Zb ,ﬁﬁh"{o NO
OH2. 264.0 WD 02/ 083624 o 400
WO 02/083624 PCTAUS02/12681
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Step C
The crude material (3.50g, 17.8mmol) from Step B was dissolved in
dichloromethane (100mL). After addition of diisopropylethylamine (18.7mL,

5 107mmol), 3-nitrosalicylic acid (3.3g, 18.0mmol), and PyBrOP (10.4g, 22.3mmol}, the
resuiting mixture was stirred over night at room temperature before beihg put into 1N
sodium hydroxide (200mL). Extraction with dichloromethane (2x200mL) removed all
PyBrOP by-products. The aqueous phase was acidified with 3N HCl and
subsequently extracted with dichloromethane (3x 100mL). The combined organic

10  phases of the acidic extraction were dried over sodium sulfate, concentrated, and
finally purified by column chromatography (dichloromethane/methanol = 10/1) to yield
the desired product (2.31g, 34 % over 3 steps). "H NMR (300MHz, dg-DMSO) 3.30-
3.80 (m, 8H), 7.10-8.20 (m, double signals due to E/Z~isomers, 6H), 10.82 (s, 1H).

15 StepD
The nitro-compound (2.3g, 6.4mmof) from Step C was dissolved in methanol
(50mL) and stirred with 10% Pd/C under a hydrogen gas atmosphere over night. The
reaction mixture was filtered through Celite and washed thoroughly with methanol.
Finally, the filtrate was concentrated in vacuo and purified by column chromatography
20  (dichloromethane/methanol = 10/1) to yield the desired product (1.78g, 84%). H
NMR (300MHz, de-DMSO) 3.30-3.90 (m, 8H), 7.22 (m, 2H), 7.55 (d, 1H), 7.71 (d, 1H),
7.88 (d, 1H), 8.15 (d, 1H), 10.85 (bs, 1H).

PREPARATIVE EXAMPLE 97
25
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Step A
Picolinic acid (3.0g, 24.3mmol) was suspended in SOCI, (15mL). After addition

of dimethylformamide (5 drops), the reaction mixture was stirred for 4 hours.
Evaporation of the solvent yielded the corresponding acid chloride as HCl-salt.
Without any further purification, the solid was suspended in 120mL dichloromethane.
After addition of diisopropylethylamine {(12.7mL, 73mmol} and Boc-piparazine (4.8g,
25.5mmol), the reaction was stirred over night at room temperature. The resulting
mixture was put into water (500mL) and extracted with dichloromethane (2x100mL).
Drying over sodium sulfate resulted in sufficiently pure product that was used in Step
B without any further purification. "H NMR (300MHz, ds-DMSO) 1.63 (s, 8H), 3.21
(dd, 4H), 3.61 (dd, 4H), 7.57 (dd, 1H), 7.63 (d, 1H), 7.98 (dd, 1H), 8.70 (d, 1H).

Step B
The crude materia! from Step A was dissolved in trifluorocacetic

acid/dichloromethane (75mL., 4/1). After stirring for 2days, the reaction mixture was
put into 1N sodium hydroxide (400mL). Extraction with dichioromethane (2x100mL})
and drying over sodium sulfate resulted in sufficiently pure product that was used in
Step C without any further purification. 'H NMR (300MHz, de-DMS0) 2.77 (dd, 2H),
2.83 (dd, 1H), 3.38 (dd, 2H), 3.64 (dd, 1H), 7.58 (dd, 1H), 7.62 (d, 1H), 8.00 {dd, 1H),
8.67 (d; 1H).

Step C

The crude material (1.35¢g, 7.06mmol) from Step B was dissolved in
dichloromethane (50mL.). After addition of diisopropylethylamine (3.7mL, 21.2mmol},
3-nitrosalicylic acid (1.36g, 7.41mmol), and PyBrOP (3.62g, 7.77mmol), the resulting
mixture was stirred over night at room temperature before being put into 1N sodium
hydroxide (300mLl.). Extraction with dichloromethane (2x100mL) removed any
PyBrOP products. The aqueous phase was acidified with 3N HCI. Adjustment of the
pH with saturated sodium carbonate solution {0 almost neutral crushed the desired
compound out of solution. The aqueous phase was subsequently extracted with
dichloromethane (3x 100mL).



V_/N. d OH 5 PREPARATI VE EXAMPLE 146 JNTs Step A IN Step B f' NHTs WD
02/ 083624 229 0 4 OCT 2005 PCTJtJS02112681 Step A To a solution of
tosylaziridine JJ. Am Chem Soc. 1998, 120, 6844-6845) (0.5 @4 E ﬁ 1)
and Cu(acac}2 (55 ng, 0.2 mml) in THE (5 nL} at 0 C was adde § ng‘g})
(3.5 M, wny@aesézda THF) diluted with THE (8 nL} dropw se oPET/UB02/16BT The
resulting solution was allowed to gradually warmto it and was stirred for
12h. Sat. aq. NH4d (5 nlL}, was added%ggd the m xture was extracted with
Et20 (3 x 15 nL}. The organic |ayers e conbi ned, washed with brine (1 X
10 m}, dried (MgSO4) and concentrated under reduced pressure. The crude

i d = ) . O e C ] 1
o af forirorebinop FRostic e SR 1nd Ao rgitrdish Mgkl BRR P REAIE B, et
(in7c51i reajldny:entvaNteﬁe?ggJﬁ%aW ppﬁﬁé&;bygoﬁlrﬁmcﬁgmgmgmmd d %)f t osyl Zm’ ne (1925 g,

: mo i n -) at - wa added sodi u : : :

mol ) . fﬂz@hlqem'gfmw@@mﬁn%ﬁ %(S) @ Vielthedesired Rrodet 61 -gggmﬁ@"?%@ the

i xt {1 j |+ d i | { i t h
N had TRar o FR oo, dTOMES) 300 85 LT ZEI, AP T 614 g
CH2Cl 2 (A1P3 n{d) 2H] 08 dyerisi)ynend e ptipBab anditihel;aRdsusH).ayer was _
extracted wth CH2CI2 (2 x10 nL}. The organic | ayers were conbined,), dried
(NaS®™), and 20 concentrated under reduced pressure to a volune of --20 nL.

AN HCl ig}tegiﬁ)xane (5 m-) was added and the m xture was stirred for 5 mn.
The m xt s concentrated wunder reduced pressure and the resultant crude

resi due was rpw yisroaddmpouhd (1085g B3.2Bim@pfrom 8fdmCowas dsspivedlrivd metHampl of a
solid. 25 PREPARATI VE EXAMPLES 147-156. 10 Fol | ow ng t he procedure set_forth
in mepa(ﬁgmw@ngﬁlﬁrgpémméo@ﬁf’d ipdes 4 bydrogen gas atmosphere over night. The

reaction mixture was filtered through Celite and washed thoroughly with methanol.
Finally, the filtrate was concentrated in vacuo and purified by column chromatography
(dichloromethane/methanol = 20/1) to yield the desired product (1.10g, 89 %). 'H
NMR (300MHz, ds-DMSQ}) 3.50-3.85 (m, 8H), 6.47 (dd 1H), 6.74 (m, 2H), 7.59 (dd,

15 1H), 7.71 (d, 1H), 8.04 (dd, 1H), 8.68 (d, 1H).
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requisite tosylaziridines and Gignard reagents listed in the Table bel ow,

the following racem c am ne hydrochl ori de products were obt anmq}u 2@?54 OCT

2005 WO 02/ 083624 230 PCTI US02/ 12681 Prep Tosyl Gignard Anmine 1.Yield (%

Ex. azi ri dYALESE2¢ ent 1 _hydrochl ori de 147( NTsMeMyBr' NH2HCI PLT/4¥g{12681

148NTsEt MgBrr " NH2- HCl 1. 56% 149C>Tsn- Pr MgBr 0" 7NHf HCI 1. 7D%

150( T3NTS$i - PrvgCt C ' NH2- HCI 1. 41% 1510>TXEhMyCl ' NH2- HCI 61%

152NTsMeMgBr (: ) - - Ol ONH2- Vi Cl 1. 61% 153(>NTsEt MyBr. 1. 66%

154NTsn- Pr MgBr ~NH2- HCl 1. 80% 155NTsi - PrMgBr NH, ?- HCl 1. 27% 156JNTsBnwyCl '

NH2- HCI 1319oA WD 02/ 083624 231 0 4 O C T 2005 PCTI US02/ 12681 156. 1Br 052% M

g1 \NTs6. 1-Methyl-2-pyrrolecarboxylic acid (2.5g, 20.0mmol} was dissolved in
dichloromethane (50ml.). After addition of PyBrOP (16.3g, 35.0mmol),

5 diisopropylethylamine (14.0mL., 73.0mmol) and Boc-piparazine (5.5g, 30.0mmol), the
reaction was stirred over night at room temperature before being put into 1N sodium
hydroxide (200mL), Extraction with dichloromethane (2x100mL) removed all PyBrOP
by-products. The aqueous phase was acidified with 3N HCI. Adjustment of the pH
with saturated sodium carbonate solution to almost neutral precipitated the desired

10 compound. The aqueous phase was subsequently extracted with dichloromethane
(3x 100mL). The combined organic phases of the neutral extraction were dried over
sodium sulfate. Removal of the solvent resulted in sufficiently pure product that was
used in Step B without any further purification. 'H NMR (300MHz, ds-DMSO) 1.59 (s,
9H) 3.21 (dd, 4H), 3.61 (dd, 4H), 3.74 (s, 3H), 6.11 (dd, 1H), 6.33 (d, 1H), 7.01 (d,

15 1H).

Step B
The crude material from Step A was dissolved in trifluoroacetic

acid/dichloromethane (76mL, 4/1). After stirring for 3h, the reaction mixture was put

20 into 1N sodium hydroxide (400mL). Extraction with dichioromethane (3x100mL) and
drying oVer sodium sulfate resulted in sufficiently pure product that was used in Step
C without any further purification. "H NMR (300MHz, ds-DMSOQ) 2.79 (dd, 4H), 3.62
{dd, 4H), 3.76 (s, 3H), 6.11 (dd, 1H), 6.37 (d, 1R), 6.96 (d, 1H).

25 StepC
The crude material (3.15g, 16.3mmol) from Step B was dissolved in

dichloromethane (100mL). After addition of diisopropyiethylamine (8.5mL, 49.0mmot),
3-nitrosaticylic acid (3.13g, 17.1mmol}, and PyBrOP (9.11g, 19.6mmoal), the resuiting
mixture was stirred over night at room temperature before being put into 1N sodium

30 hydroxide (400mL). Extraction with dichloromethane (2x100mL) removed all PyBrOP
products. The aqueous phase was then carefully acidified with 3N HC until the color
of the solution changes from orange to yellow and the desired compound crashed out
of solution.



H2N 156. 2NTMygr 49% sH2N 156. 361 % Tsf YH2~ 156. 4457% To 9r MyFi 2i V s

156. 5TsMyBr H2N64% 156. 6MyBr-64% TsNH2N 156. 7Ts1V~~l 5% HgN4 156. 8Ts4qr M 23%
156. 97sNMy6r e0H2N40% 156. 10TsN ' ~0 )", ~c 15% 1B "' HN 0 4 O C T 2005

02/ 08362V PEFI3IEP2112681 232 PREPARATI VE EXAMPLE 156. 11 SAN2/1268CI H. H2N 5
i somer A Step Cisoner B isoner Aisoner B

207

The aqueous phase was subsequently extracted with dichloromethane (3x 100mL).
The combined organic layers of the acidic extraction were dried over sodium sulfate
and concentrated in vacuo to yield the desired product. *H NMR (300MHz, de-

5  DMSO) 3.35-3.85 (m, 8H), 3.79 (s, 3H), 6.13 (dd, 1H), 6.45 (d, 1H), 7.01 (s, 1H), 7.22
(dd, 1H), 7.70 (d, 1H), 8.16 {d, 1H), 10.83 (s, 2H).

StepD
The crude nitro-compound from Step C was suspended in methanol (60mL)

10 and stirred with 10% Pd/C under a hydrogen gas atmosphere over night. The reaction
mixture was filtered through Celite and washed thoroughly with methanol. The filtrate
was concentrated in vacuo and purified by column chromatography
(dichloromethane/methanol = 10/1) to yield the desired product (2.61g, 40 % for 4
steps). 'H NMR (300MHz, d-DMS0) 3.45-4.80 (m, 8H), 3.79 (s, 3H), 6.17 (dd, 1H),

15 6.45(m, 2H), 6.78 (m, 2H), 7.01 (d, 1H).

PREPARATIVE EXAMPLE 99
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Step A To a solution of the amne (118ng) from Preparative ExanD*pI e T14ﬁ in
CH2C12 10 (1 Or) was added triethylarnine (120ul), R Mandelic A G ZU I-:64rrg),

DCC (213 <DVAP (8.8ng)and let stir for 40hr. The nj di |l uted
with CH2C ?%ﬁ 6\%ii!;lshed wi th saturated amoni um chl ori de, %ﬁ@gg%%il Na2Sd4,

filtered, and concentrated in vacuo. The crude material was purified by
preparative plate chromatography (Hex/ER@Bc 4:1) to afford both isonmers (A
86nmg, 45% (B, 90ngy, 48%. is Stens To isoner B (90ny) from above in

di oxane ml) was added 6M H2SO4 (5ml). The reaction was heated to 80C over
t he week ~LYPM NaCH added to basify the reaction and extracted with ether.

Et her | ayer et iarﬁé NEyi4H 2 , ' tg%ﬁ?b g :
concentr at edw?n vacétlpir eNP(g)gld Jigﬁ %@Yﬁq%éﬁgﬁ’naizﬂh%?hi n di o&gﬁ%r %"r.'e

30mi n, c@hbeg; 8.86atmol) weare heatedito 867 Cdn pyridined( 10MIEX S¥dratibkt. The reatlionl 55ng-
of product, (98% . F\!—{\E'OZ/ 083624 23g 04 OCT 2005 @ PCT] US02112681 Step C | soner
A (86ng) Mikikire wiasR intey walsr (309mE) and then pxtragedivwith Aichioremeth@napove to

above. ni (P OUTaIRS Pribindy SREEERRaEks WEddeg Ve Sl I, &% st ep
B. PREPABé&ntefirat=d\andridaly porified by coRINMCEhMmatography
{(dichloromethane/methanol = 10/1) to yield the desired product (500mg, 33 %).
H NMR (300MHz, d-CDCl,) 1.60 (s, 9H), 3.46 (dd, 4H), 3.78 (dd, 4H), 6.99 (m, 2H),
10 7.37 (dd, 1H), 8.33 (d, 1H).

Step B
The purified product (500mg, 1.78mmol) was stirred for 30 min with 4N

HCl/dioxane (15mL). Evaporation of the soivent yielded the crude amine (4656mg) as
15 muttiple HCl-salt which was used in Step C without any further purification.

'H NMR (300MHz, ds-DMSO) 3.38 (m, 4H), 4.81 {m, 4H), 7.34 (dd, 1H), 7.55 (d, 1H),

7.86 (dd, 1H), 8.55 (d, 1H).

Step C
20 The crude material (370mg, 1.48mmol) from Step B was suspended in

dichloromethane (20ml.). After addition of diisopropylethylamine (2.6mL, 14.8mmol),
3-nitrosalicylic acid (406mg, 2.22mmol), and PyBrOP (1.21g, 2.59mmol}, the mixture
was stirred over night at room temperature before being put into 1N sodium hydroxide
(50mL). Extraction with dichloromethane {2x50mL) removed all PyBrOP products. The

25  aqueous phase was then carefully acidified (pH ~ 4-5) with 3N HC! and extracted with
dichloromethane (3x 50mL). The combined organic layers of the acidic extraction
were dried over sodium sulfate, concentrated in vacuo and purified by column
chromatography (dichloromethane/methanoi = 10/1) to yield the desired product
(330mg, 65%).

30 LCMS calculated: 344.1, found: (M+1)* 345.1



--~ HO NH2 NHSQ2CH3 To a sol ution of 1,2-phenyl enedi ane (1.5q) én gﬁﬁgz
(30nl) at OC was added TEA (2Y91 ml), followed by dropw se add ti0

MSC2CI (1.07ml). The mixture was allowed to warmto room tenperature and
stir overWP8H!EIH \ Ho added and the 20 |ayers were sepaP&TAB02/13681 aqueous
| ayer was adjusted to pH=11 with solid NaOH, extracted with CH2Cl2. The
basi fi ed agqueous | ayer was then neutral208ed using 3N HO and extracted with
CH2Cl 2, dried with Na2SO4, filtered, and concentrated in vacua to give 1.8g
of product (71 %. 0 4 OCT 2005 WD 02/083624 PCTI US02112681 234
PREPARATSIEP BXAMPLE 156.14 5 NH2 NH2 NH2 NHSO2Ph The above conpound was

Csi g Phsooq SoBRELRRERUE A aol Rs dissivedif i@t (GBriGBBhde 3 E ™
conpoundssjator eAYaRn ot choutined -0rAL rivaa TollsWARPBYifleation Bf oBe RANRIONILM

Exanple 2, Step B. 0y NO PREPARATI VE EXAMPLE 156.16 Step A IN NO2 Step B
5 . hydroxide (0.60m

{100mg, 0.28mmol}, the reaction mixture was stirred for 0.5h. Subsequently, the

L, yields a 1.0N concentration). After addition of the nitro-compound

solvent was removed and the residue suspended in dichloromethane/methanot (10/1).

Filtration through Celite removed most of the salts. Final purification by column

chromatography (dichloromethane/methanol = 5/1) vielded the desired product (68mg,
10 75%).

LCMS calculated: 314.14, found: (M+1)" 315.1

PREPARATIVE EXAMPLE 100

[/\N’B" NH
7 + (\N‘B” Step A N N\/l StepB_ SN @
N HN._J O N

QH

0
StepC I N N\) Step D “ I(\/I

is

4-Bromopyridine hydrochloride (3.0g, 15.4mmol) was dissolved in water
(156mL). After addition of N-benzylpiperazine (14.8mL, 85.0mmol) and 500mg copper
20 sulfate, the reaction mixture was heated overnight to 140° C. The resulting product
was extracted with ether (5x75mL}, dried over sodium sulfate and concentrated. Final
purification by column chromatography (dichloromethane/methanol/NH,OH =
10/1/0.1) yielded the desired product (2.16g, 55%). 'H NMR (300MHz, d-CDCls) 2.68
(dd, 4H}), 3.45 (dd, 4H), 6.76 (d, 2H), 7.40 (m, 5H), 8.38 (d, 2H).
25



NH2 O NH2 NH2 20 04 OCT 2005 WD 02/ 083624 PCTI US02/ 12681 235 Ste The known
acid (410nmg) above (J.Med. Chem 1996, 34,4654.) was reacted follow ng the
procedure set forth in Preparat|ve Exanple 2, Step A to yield 380n@Cofi an

oi | (80%wo%92/68xm B The am de (200ng) from above was react@dr/figzloyding t he

procedure set forth in Preparative Exanple 2, Step B to yield 170ng of an

oil (100% . 10 PREPARATI VE EXAMPLE 156. 17 /O—| Step A 15 to To a solution of
ketone (500ng) in EtOH/ water (3:1, 4ml) 24 roomtenperature was added

hydr oxyl am ne hydrochl oride (214ng) foll owed by NaOH to afford a

het er ogegpus, M xXture. The reaction was not conplete so another equival ent of
hydr oxyl hydr ochl ori de was added and refl uxed overnight. The reaction

was cool ed tWhQ‘BeﬁEﬂaHﬁéS@dﬁmfl | tergig'froﬁ%téﬁsw aphedniwrhfolmhie! (2.7 upshed

with brine, dried over and concentrated in vacuo to give .

500ng of 4p0onrnol) anddPHC) ($0%n B .Ogbvas susmmdad ipnmethanal {80medend)refluxedHE

(5n1 Q Li Al 26 | The he Qus on

o & rioBdnad negladium e hieted oFF arihine. fifte fas SoBertraleet SPeS el "
sol utlon?%s :%agbﬁ\ﬁaégse@uﬁs@em@@&m&'\é%m\%ﬁrcm & INVIRI@OBMMiled t o
the reaction. The mxture was filtered throu celite pad. The filtrate
was tr ead<€2DGls) B.4A8NbECTH), Thd 3ddded s 3.49 ddd, )&'oﬁﬁéd Zfd;)(ﬁlﬁglﬁdt.szm) ed with
30 NaCH pellets and extracted with ether. The ether |ayer was dried over
MySO4, filtered, and concentrated in vacuo to afford the product (143ny,
69%) . 04gfplc290 WO 02/ 083624 PCTI US02112681

10 The crude material (1.15g, 7.06mmol) from Step B was dissolved in
dichloromethane (50mL).'Aﬁer addition of diisopropylethylamine (4.7mL, 42.4mmol),
3-nitrosalicylic acid {1.94g, 10.6mmol), and PyBrOP (5.78g, 12.3mmol), the resulting
mixture was stirred over night at room temperature before being put into 1N sodium
hydroxide (300mL). Extraction with dichloromethane {2x100mL) removed all PyBrOP

15 products. The aqueous phase was carefully acidified to pH ~ 5-6 with 3N HCI and
extracted with dichloromethane (3x 100mL). The combined organic layers of the
neutral extraction were dried over sodium sulfate, concentrated, and finally purified by
column chromatography (dichloromethane/methanol/NH,OH = 10/1/0.1) to yield the
desired product (850mg, 37% for 2 steps).

20
Step D

The nitro-compound (850mg, 2.59mmol) from Step C was dissolved in
methanol (40mL) and stirred with 10% Pd/C under a hydrogen gas atmosphere over
night. The reaction mixture was filtered through Celite and washed thoroughiy with

25 methanol. Finally, the filtrate was concentrated in vacuo and purified by column
chromatography (dichloromethane/methanol/

NH;OH = 10/1/0.1) to yield the desired product (650g, 84 %). "H NMR (300MHz, ds-
DMSO) 3.40-3.75 (bm, 8H), 6.49 (dd, 1H), 6.76 (m, 2H), 6.93 (d, 2H), 8.28 (d, 2H).



H3CO CO2H 0 H3CO S 1 5 236 PREPARATI VE EXAMPLE 156. 18 Step A H3CO H3CO Step
B 5t ~, epA Met hoxyacetic acid (14 nL) in CHC 2 (120 nlL) and coodgg L n Etn
ice-water bath was treated with IMF (0.9 nl-) and oxalyl chlor E“Q@ L)
After stMWQ92i§3@4 RT overnight, the m xture was concentr RCEYSIMI268cuo and
redi ssolved in CH2Cl 2 (120 nmL). 10 N-nethyl - N-net hoxyl ami ne (20 g) was added
and the mxture stirred at RT overni ght21 Filtration and concentration in
vacuo afforded the desired am de (21 g, QQ%. StepB To a solution of the
above am de (260ng) in THE (5m) at -78 C was added a 15 solution of

2-thienyllithium (1 Min THpRERKIAYVE BXAQPYE oy was stirred for 2hr at

-78 C and warned to -20 C for an addrtrona r. e reaction was quenched

with saturated anmoni um chl oride and extracted with CH2Cl 2, washed with

brine, dried over Na2SO4, filtered, and co ted in vacuq_t ve 250ng
Chay Pkt

of product %820/(). 20 Step © The ketone from Ve 1250ng) was vi a

t he procedurP8irt :\'}fort,,he'{ P Bar&mwe Bix 156. 13eSE epyy nd Bto
yield 176 ng o eBhnine (73%Sr0 4 GET 236)5,0\&:021083654 23V, MREPARATI VE
EXAMPLE 156.19 OH Step ACQBL--- "-yr i -C 5 Step A To a solutlon of

3-chd orot hi ophene (1.16m ) in ether (20m) at -10 C was

Step1

N,N*-Dibenzyl-ethane-1,2-diamine (20mL., 0.0813mol), triethylamine (22.66mL,
0.1626mol) and benzene (100ml.) were combined in a round bottom flask. A solution
of 2,3-dibromo-propionic acid ethyl ester (11.82mL, 0.0813mol) in benzene (50mL.)

10 was added dropwise. The solution was refluxed over night and monitored by TLC
(20% ethyl acetate/hexane). The reaction was cooled to room temperature, then
filtered and washed with benzene. The filtrate was concentrated then purified by
column chr&:matography (15% ethyl acetate/hexane). The product was isolated as an
oil (25.42g, 0.0752mol, 92%). MS: calculated: 338.20, found: 339.2

15 'H NMR (300 MHz, CDCl3) 1.23 (t, 3H), 2.48 (m, 3H), 2.62 (m, 1H), 2.73 {(m, 1H), 3.07
{m, 1H), 3.30 {m, 1H), 3.42 (d, 1H), 3.56 (m, 2H}, 3.91 (d, 1H), 4.17 (m, 2H}, 7.27 (m,
10H).

Step2 ’

an In a Parr shaker vessel, the ester (25.43g, 0.075mol) and methanoi (125mL)
were combined. The vessel was purged with argon and palladium catalyst (5% on
carbon, 2.59) was added. The system was shaken under an atmosphere of hydrogen
ovemnight. TLC (20% ethyl acetate/hexane) indicated that reaction was complete.
The reaction mixture was filtered through a pad of Celite and washed with methanol.

25 The fittrate was concentrated and the product isolated as a solid (11.7g, 0.074mol,
98%).



added n-BuLi (2.5Min hexane, 5m). After solution was stirred at -10 OC for
20 mn, propional dehyde (0.82m ) in ether (2Dm) was added droppiggTang | et
warmto roomlo tenperature slowmy. The reacti on was guenched with saturated
anmmoni um and extracted with CH2Cl2, washed with i,ed over
Na2SC4, \ﬁbtogfroéesgﬂ and concentrated in vacuo to give 1.37?@%’8%)?’3 dy (62% .
St _epB 15 The al cohol from Step A above was reacted via the procedures set
forth in Preparative Exanple 75.75, St B and C to give the anine.
PREPARATI VE EXAMPLE 156. 20 PCTI US02112681 Step C --)I, 0 4 OCT 2005 WO

021083624 238 PCTTUS02/ 12681 Ste To a sol ution of esi um neta éﬁl 60ngy) in
THE (aoris: seloplateedot i dotound: s h NOR 4300 M 2beDLT i SHE, BR) 87D

dr opwi se Thg ,salu m tenperature for 3h r,
recool ed‘“%%g%?@hgﬁ&ggé @ESEHZ?‘?%%?%‘?’ ﬁ{r?leg% 'g'p cetonitrile (1 g) in
ether (34nl) was added dropwi se via a syringe and et warmto room
tenperature and stir overni ght 3M HCl was added and washed with CH2Cl 2.
The agueous | ayer was basifi etREI’s pRANIIE d0d extracted with ether,
dried with Na2SO4, filtered, and concentrat ed in vacuo to give 625ng of
product 10 (68% . Steps The ketone was reacted via the procedure set forth
in Preparative Exanple 15@oLZéHs#igp A to give tBe,omjom. 15 Step C The oxine
from above was reacted vi a)‘\hﬁ procedure set for in\Preparati ve Exanple
156. 17 Step B to give themam he. 20—Y 0--Gl HN

NH NN\{

Piperazine-2-carboxylic acid ethyl ester (3.11g, 0.0187mol),

10 diisopropylethylamine (5.15mL, 0.0286mol) and methylene chloride (200mL) were
combined in a round bottom flask. While stirring at room temperature, a solution of
N,N-dimethylcarbamoyl chloride (1.81mL, 0.0187mo!) in methylene chioride (20mL.)
was added dropwise. The reaction was stirred for one hour. Afier this time the
reaction was concentrated and carried on to the next step without further purification.

15 (99% vyield).

MS: calculated: 229.14, found:230.1
"H NMR (300 MHz, CDCl) 1.30 (t, 3H), 2.85 (s, 6H), 3.10 {(m, 3H), 3.31 (m, 2H), 3.60
(m, 2H), 4.21 (q, 2H).

20 PREPARATIVE EXAMPLE 103-104

Following the procedure described for Example 102, the Products listed in the
table below were prepared using the commercially available chioride shown and
piperazine-2-carboxylic acid ethyl ester from Preparative Example 101.



Step C PREPARATI VE EXAMPLE 156.21 Step A Hs ; H3Cd OH Step D Step B

J 0111.N NH2 0 4 OCT 2005 WD 02/ 083624 PCTI US02112681 239 Step AHTB)EIaZDUS

sol ution of CH30ONHCH3. HCl (780ng) and acid chloride (1 g) in CH2CI2 at » C
was added¥f? $29%¢%di ne (1.35ml) to afford a heterogenous nPKTASE/ A%
solution 5 was warned to roomtenperature and stirred overnight. 1 MHCL was
added to the reaction and the organic (l?amer was separated, washed with
brine, dried with Na2SO4, filtered, and concentrated in vacuo to give 1g of
product (85% . Step B 10 To a solution of Eti (614ul) in ether (5n) at
--78C was added TEkhple( 1] CMidide pent Fpdudl) dropw sej {1 Nigidpex) Ur e was
warnmed to room tienperature for 1 hr, | cooled to -78C Wn=2e %.h@mm de (1 9)
fromStep Ain THE (4nml) was added arnd allowed to warm for[ 2hr. 1 M
HCl was added to=the—eacition-and-extracted-ithCORG2 a&h&dﬁﬁhth brine,
dried with Na2SQt0F il tered, 2and condentrated ith vacua td. 9%%gi vd 500ny of
product (63%. Jtep C To a?ﬁi-gmon qf _ket ) in T\Ig% ter{ (10:1,
20ml) at O C was| added s¢pdPum borohde/Sd'eJ port 8h 57241 THe sol ution
was stirred for Phr at 0 €. 20 The nilx@re oncentrhted in vadua, the
residue was dissialved in CH2CI2 washed . with 1 N NaCH Bnd brine Jdried with
Na2SO4, filtered,1Ghd cong ated in uo to give 56phy @&X%product (69% .
Stepp 25 The alicohol froni%we was ir ted/v\i\i“ihe pr aﬁedégse,? sdt forth in

Preparative ¢l OFt

N
O O \\/NH

PREPARATIVE EXAMPLE 105

Step 1
‘30%‘7“2‘3‘*\*3 Ho O aop? HO 6'023\\
HNK/N \«N-.._ + OZN\©)L it Hﬂ\d&LN‘\{
o O
Step 1

3-Nitrosalicylic acid (3.61g, 0.0197g), DCC {2.03g, 0.0099mol) and ethyl
10 acetate (130mL) were combined in a round bottom flask and stirred for 15min. 4-
Dimethyicarbamoyl-piperazine-2-carboxylic acid ethyl ester (4.51g, 0.0197g) was
added, and the reaction was stirred for 72 hours. The reaction mixture was
concentrated then dissoived in dichloromethane. The organic phase was washed
once with 0.1N sodium hydroxide. The aqueous phase was back extracted once with
15 dichloromethane. The aqueous phase was acidified and wash three times with ethy!
acetate, The aqueous phase was concentrated and purified by column
chromatography (5% methanol/DCM).
MS: calculated; 394.15, found:395.0
M NMR (300 MHz, CDCl3) 1.32 {t, 3H}, 2.86 (m, 7H), 3.15 (m, 1H), 3.51 {m, 4H), 4.24
20 (m, 3H), 7.15(m, 1H), 7.66 (m, 1H), 8.20 (m, 1H), 10.86 (bs, 1H).



Exanple 75.75, Steps B and C to give the amne (176ng, 59% . WD 02/ 083624
240 PREPARATI VE EXAMPLE 156.22 Step A Step.B 5 0 4 OCT 2005 PCTI US02112681
Step Cycl opropyl acetonitrile (12 nmol) in Et20 (50 m-) at 0C waB;td{éa(lsd

wi th PhMyBre2fo83k2emol ) and the mixture was stirred for 2 hperagkeRBsst hen at
RT overnight. Hydrochloric acid (3 M was added, and after stirring for an
additional 12 hrs, the 10 m xture was extracted wth CH2Cl 2, washed with
brine, dried over Na2SO4, filtered and 2ddncentrated in vacuo to gi ve the
desired KenZe (1.34 g, 70%. Step B ' Following the procedures set forth in

Preparative EX 156, the ne was epared...
PREPARATI VE EX%@[‘ o B e A S S PR ERIEE PR e
procedur ggidat @rsfér 0180 {/aﬁ’d bhétﬁahbpgs@ﬂ)lw@%comw Iﬂ‘?é%ﬁiﬂ'ld
PCTl as0211 6 zap 41 REPARATI VE EXAMPLE 1 Step A NO2 Step A
NHSC2 Ve Ebcﬁnapﬂask NO hengystamvwasHpurged with argon. To the solution was added 5%

5  palladium on carbon (~100mg). The flask was purged with hydrogen and stirred
ovemight. The reaction was filtered through a pad of celite and washed with
methanol. The material was concentrated then purified by column chromatography
(6% methanol/DCM). Isolated product (0.74g, 0.002mol, 100%).

MS: calculated: 364.17, found:365.1
10 'H NMR (300 MHz, CDCl3) 1.27 (t, 3H), 2.85 (m, 8H), 3.18 (1H), 3.45 (m, 3H), 4.19

(m, 3H), 3.90 (m, 3H)



N NHSO2Me Ste By taking the known carboxylic acid [J. Med. Chem 1996, 39,
4654- 4666] and subjecting:it te the conditions outlined in Prﬁ@agmtmﬁhe
Exanpl e 112, the product can be 10 prepared. Step B Following a simlar
procedur VQ8UeE3PH Preparati ve Exanple 2, Step A, except PETHEPOIEL hyl ani ne
and the conpound from Step A above, the product can be 15 prepared. Step C
Follow ng a simlar procedure used in P%?arative Exanple 2, Step B, except
usi ng the conpound from Step B above, t product can be prepared. 20 NO2
NH2 0 NHSO2CF3 PREPARATI VE EXAMPLE 158 WO 02/ 083624 242 04 OCT 2005 PCTIU
F, 111 12 Bollowing a simlar procedure used in Preparative Exanple 157,
Steps A-C;  éexcept using trifluoronethylsulfonylchloride in Step A above,

t he product car3pmino-2dwdeaxy-be ethyiverhareplparagines-sakoxytic OH
Pr cpar at P 2RuAStEF 5740, EPRRMRN vk Seridke ¥ sbltipg SRR Bt
Eg;;?‘i“égg{a?ers(ﬁ Ohitgr LRGRIAHyEfoxide (0:26g, 610064 hdTPWES Bddeltand thédBfkturgl (11),
stirred for fwo hours. The solution was acidified to pH=6 with 3N HCI then extracted
with butanol. The extracts were combined, dried over sodium sulfate and
concentrated.
MS: calculated: 336.14, found:337.1
10 "HNMR (300 MHz, CDs0OD) 2.86 (m, 7H), 3.23 (m, 3H), 3.54 (m, 3H), 6.92 (m, 2H),
7.23 (m, 1H). |

PREPARATIVE EXAMPLE 106-107
Following the procedure described for Example 105, the Products listed in the
15  table below were prepared using the amine from the Preparative Example indicated
and 3-nitrosatacylic acid.

Example | Aniline Product 1.Yield (%)
2. (M+1)*
3. Note

106 103 1. 91%
e CO2H 2. NOt
N0 observed
F2N N ) Rainey
nickel
used in
Step 2




Step 15 By using the product from Step A and the procedure set ffiof TThiMh
Preparative Exanple 2, Step B, one could obtain the desired am ne-am di ne.

ALTERNATRy FRERARATI VE EXAMPLE 500.2 Step A N2 0 Owe 1 {I
Step C1 N11 T -NO2 /N W Step B NH2 WO 02/ 083624 243 0O

OB

PCTI US02/ 12681 Ste 12 By treating the nitro-am de from Preparative Exanpl e
13.3, Step B with POCI3 and subsequent R}6MeNH2, according to procedures

known in the art, one would obtain 5 the desired conmpound. Step B Bﬁ
treating the anduct f{mSt ep A dccording to the procedurg ode,forth in
Preparative kExanple 13/3, Step E, |lone could obta g the dgsired conpound.
StepC By usifig the profuct from Stlep B,and ®he Procedure s&t 360 h in
Preparative [Exanple 2| Step B, ond wou obfal e desi reg (F%rl:r%qggd. 15
PREPARATI VE EXAMVPLE 500.3 C Y OH|Gh,N \\/N 0 :
1 used
“ 0
. PyBrop/
DIEA in DCM
PREPARATIVE EXAMPLE 108
N02 + Hri]:l EE—— C N02
HO N
OH
0 0 oA

10

15

20

Step A
3-Nitrosalicylic acid (1.0g, 5.5mmol) was dissoclved in ethyl acetate (20mL).

1,3-Dicyclohexylcarbodiimide (0.568g, 2.8mmol) was added and the mixture was
stirred for approximately 10 minutes and cooled to 0°C. During this time a precipitate
formed. Azetidine (0.39mL, 5.8mmol) was added and the reaction was stirred
overnight and allowed to warm to room temperature. After this time the reaction was
cooled to 0°C and filtered. The collected solid was washed with chilled ethyl acetate.
The filtrate was concentrated and purified by column chromatography (80%
EtOAc/Hex) to give the product (476mg, 39.0%).

"H NMR (300 MHz, CDCl3) 52.40(m, 2H), 4.38(m, 4H), 6.97(m, 1H), 7.62(d, 1H),
8.12(d, 1H), 12.88(m, 1H) ppm.

Step B

NO,

CN OH CN OH
ol

o}
The nitro compound (0.48g, 2.1mmol) from Preparative Example 32 Step A
was dissolved in methanaol (25ml) and stirred with 10% Pd/C under a hydrogen gas

NH,

atmosphere overnight. The reaction mixture was filtered through celite, the filtrate
concentrated in vacuo to give the product (344mg, 90%). 'H NMR (300 MHz, CDCly)
82.52(m, 2H), 4.57(bs, 4H), 6.75(m, 1H), 6.90(m, 2H), 12.71(bs, 1H) ppm.

10



Step Acl C ---n=0o N2 C,_ Step D Step B NH2 Step A 20 By foIIowi ng a
simlar procedure as that descri-bed in Zh.- Gbshch. Khim, nq’Lg%E
Maﬂgrl de

757., but instead using 2,4-dichiorophenol and di net hyi phosphl

one woul V@ B¥EER2% he desired conpound. O WD 02/ 083624 242CPEHRIMEES1 1 Z T

2905 StepB By following a simlar procedure as that described in J.

Organonet. Chem; 317, 1986, 11-22, o uld obtain the desired conpound.

5 Step C By fol | ow ng a simlar procedure as that described in J.

Chem Soc., 77, 1955, 6221, one would obtain the desired conpound.

Aner .
10 Step

0 By foIIowi ng a simlar procedure as that described in J. Med. Chem, 27,
1984, 654-659, one woul d obtPREPARATIVG EXAMPIEQDDd. is ALTERNATE

PREPARATI VE EXAMPLE 500.4 C1 Y OH Step C Step A 0O MO Meo-P

. Q
o N
_/ % OH

in essentially the same manner as described in Preparative Example 108

5  above, the morpholino-amine product was obtained.

PREPARATIVE EXAMPLE 110

O

T B
NH -
HN(\ + CI)LIIJ/ — HO 1

Piperazine (4.9g, 0.057mol) was dissolved in dichloromethane (100mL}. N,N'-

Dimethylcarbamoyl chloride (1.0mL, 0.011mol) was added dropwise fo the solution at

10 room temperature. The reaction was stirred for one hour. After this time 1N

potassium hydroxide {200mL) was added. The layers were separated and the

aqueous fayer was extracted three times with dichloromethane. The organic fractions

were combined and dried over sodium sulfate. Filiration and concentration provided

the product, without further purification, as an oil {1.16g, 13%).

15 'H NMRi(CDCIa, 300 MHz}) 1.95 (s, 1H), 2.83 (s, 6H), 2.86 (m, 4H), 3.20 {m, 4H).

MS: calculated: 157.12, found: 158.1.

PREPARATIVE EXAMPLE 111

k/NH * c:\ Q —— HNCN_‘%Q

20



It C1 DOHANXR C1 OH Stens. C1 Step B PY -NH2 0 OH Step A 20 By foll ow ng
a simlar procedure as that described in Phosphorous Sul fur S Ir[ﬁqnzﬂ{ﬁel at .
El em; ENyo®dunsskds 1991, 119-129, but instead using 4-chlo one

woul d obtaln t%e desi red conpound. 040CT2305 WO 02/ 083624 ﬂ]2681 245
Step B By using a sinmlar procedure as that in Phosphorous, Sulfur Silicon
Relat. Elem; EN, 61,12, 1991, 119-12%1&ut instead using MeMyBr, the
desired corrpound 5 coul d be prepared Step_ C By following a simlar
procedure as

woul d obt ai n '%’}!%’gtf%'ggg é@ﬁiﬂré;%m) d'%‘%%&%%%f%?%’(&@?é&?é sgﬁlt&n
Dhreso RSy S gt ot 378 St grrr%rs@g' ;
simlar fortheesdiutionoat robai isvaperfatuteh The reactivg washsiinred $9830 G8nute2s Afta?828,
3\3 05,55 g%@um% Lg@gfoggrggguelz&r@%% ’rvrpo ttrr%gs Cdﬁﬁ]' ?rcgi(l ggetat unq'heoso?ut%ncwgs 2065
then made basic with 1N potassium hydroxide and extracted three times with
dichloromethane. The dichioromethane fractions were combined and dried over
magnesium sulfate. Filtration and concentration provided the product, without further
purification, as a solid (1.22g, 8.4%).
10 'H NMR (CDClg, 300 MHz) 2.94 (m, 8H), 7.56 (m, 3H), 7.76 (m, 2H).
MS: calculated: 226.08, found:; 227.1.

PREPARATIVE EXAMPLE 112

7
Clng~ HN\\/N__, &

02 ! Qs

HNCNH +

15
Piperazine (4.9g, 0.057mol) was dissolved in dichioromethane (100mL).

Methanesulfonyl chloride (0.85mL, 0.011mol) was added dropwise to the solution at
room temperature. The reaction was stirred for 30 minutes. After this time 1N
potassium hydroxide (200ml.) was added. The layers were separated and the

20 aqueous layer was extracted three times with dichloromethane. The organic fractions
were combined and dried over sodium sulfate. Filtration and concentration provided
the product, without further purification, as a solid (1.07g, 11%).
'H NMR (CDCl;, 300 MHz) 1.75 (s, 1H), 2.78 (s, 3H), 2.97 (m, 4H), 3.20 (m, 4H).
MS: calculated: 164.08, found: 165.1.

25

PREPARATIVE EXAMPLE 113




PREPARATI VE EXAMPLE 500.6 S Step A 02N MeO 0 0 5 0 Step | Step A By

follow ng the procedure set forth in Preparative Exanple 13.1, Step B using
3- met hoxyt hi ophene, one can obtain the desired product. 10 St epQBlﬁﬁ 185 ng
t he prod¥® 998t ep A and foll owing the procedure set f@ACIAISOR/12681
Preparative Exanple 13.19, Step E, the desired conpound can be obtained. 15
Step C By using the product from Step Byfpd follow ng the procedure set
forth in Preparative Exanple 13.20, Step A, one can obtain the desired
conpound " tep D 20 By using the product fromStep C and foll owi ng the

Conpound can BECSIRaiARIng (06 COsSEmaliubs gissonaun sikhiereriaibans 2637
St E j AR It - in THE d
qugﬁchi %r&p{;ﬁ%&?@ﬁ ?l%lng 1 gﬂ?%ﬁ%’%ﬂ%ﬁ%ﬁ?&ﬂ‘%ﬁ %ro éﬁﬁ It gr atur gm
pr ocgduriemperatumeu Thebreabtian washstirtesior eder nighdu Aditet tHis timentheaeaetion veas d

' r opeslitol wits iseisskimdeipage OBE) aBdieatanien xRSt ed compound.

10 Ste 24 ' .

fortthei n reparative anpl e .19, Step E, the desired conmpou can geset
dlgg%\‘oﬁ‘\%'t%et h@@gﬁ%ﬁ%g&%@&ﬂ&%ﬁ’e Eoﬁ{ﬂﬁhéd)éh&’\ﬁhga dvRF 4

obt ai nedgulfdie! Filtlation and concentration provided the product as a solid.

10 StepB
The product of Step A above, was dissolved in a 30% trifluoroacetic

acid/dichloromethane solution and stirred overnight. After this time a 1N potassium
hydroxide solution {200 mL) was added to the reaction. The aqueous layer was
extracted a total of six times with dichloromethane. The organic fractions were

15 combined and dried over sodium sulfate. Filtration and concentration provided the
product {1.37g, 50%).
'H NMR (CDCls, 300 MHz) 0.92 (t, 3H), 1.52 (m, 2H), 2.89 (m, 4H), 3.01 (s, 1H), 3.18
(m, 2R), 3.37 (m, 4H), 4.61 (bs, 1H).
MS: calculated: 171.14, found: 172.0.

20

PREPARATIVE EXAMPLE 114

O
O 2,0 —

\\/NH \)

Piperazine (4.9g, 0.0569mol} was dissolved in 1N HCI (70mL). A solution of
25 phenylchloroformate (1.43mL, 0.0114mol) in acetonitrile (25mL} was added dropwise
to the solution at room temperature. The reaction was stirred for 30 minutes. After
this time the reaction was extracted two times with ethyl acetate. The solution was
then made basic with 1N potassium hydroxide and extracted three times with
dichloromethane. The dichloromethane fractions were combined and dried over
30 magnesium sulfate. Filtration and concentration provided the product, without further
purification, as a solid (2.12g, 18%).



By using the product from Step G and followi ng the procedure set forth in
Preparative Exanple 2, Step B, the desired ‘conpound can be obt ai nlgq] Tzzﬁ St St
ep | By using the product from Step H and follow ng the procedure s&t %rth
in Prepar 20 @844l e 19, the desired conpound can be preBSTRAEYEBMMVPLE 200
25 To a solution of the HC salt product (83 ng, 0.50 mml) from Preparative
Example 24, in EtOH (3 nL) at room tenpepgture was added Et3N (55 L, 0.50
mmoi) and the m xture was stirred.for 10 min. The cycl obutenedi one (100 ny,
0.33 mml) 30 from Preparative Exanple 19 in EtOH was then added in a single
portion dhNMR(CIRCls 808 MHEE) $178r(setiM),i2.914rmh 44), SoEr{rhedbiyrat ti(2H),07.460CT
2005 WO Q2/ 0?66%4 248 | US02112681 The m xture was concentrated under
reduced rfﬁbé r 6384, ‘purified by preparative TLC (4 x 1000 pM pl at es)
el uting wikeh . R fford 116 ng (91 %yield) of the
desired W%dﬁ@%ﬁa@%ﬁ?‘ﬂﬁ %@9?1 mp 241-243 C]. 5 EXAMPLES 201-209

Fol | osM ng the procedure set forth in Preparative Exanple 200 but using the
10 appropriate am ne hydrochlaride u Preparatj ve Exanpl es 25-33 as
identified and the cycl obUBEEARMNEVEESANMELE: B4 preparative Exanpl e
19, the cycl obutenedi one products in the Tabl e bel ow were obt ai ned.
Ex.(Prep Ex.)Productl.Yieid (%9 Amne2. MH#+ 3. np C1. 89%2.375.1 (25) ~, 3
201. Y NH 255

Following the procedure described for Example 112, the Products listed in the
10  table below were prepared using the commercially available chloroformate shown and
piperazine, |

Exampie | Chloroformate Product 1.Yield
(%)
2. (M)’
115 0 O
¢l )Lo/ l/\NJLO/ 1. 54%

HN._ ] 2. 144.9

116 0
e e (NN 1L 17%

KN 2. 173.0

117 O JO\ /(
CI)LO/Q (\N O 1. 69%
HN. 2. 173.0




, ~1 ~" 25 257 3 . CIHHXx N~NH20 OH O0- . . 0 1. 92% 2. 465.1 (26) 3 202v i3

co-,ry,r149 0 152 . . . - 4J DH D (27) 1. 68%2030r0"rH |1 2. 451.1 3. 282-284
1. 74% 204(28)H2. 493.1 3. 141 41 (29) 1. 48% 205~ 2.479.1 o 04 0CT 2009
WO 02/083624 B PCT/US02/12681
221

PREPARATIVE EXAMPLE 118

0
O 1. Step A J'L
BOCNﬁNH + o "”‘Ph |/\ N™ “Ph
2. StepB HN\/l

Step A
5 Boc-Piperazine (3.01g, 0.0161mol) was dissolved in dichicromethane (100mL)

along with diisopropylethylamine (5.61mkL, 0.0322mol). Benzoylchloride {(1.87mlL,

0.0161mol) was added dropwise to the solution at room temperature. The reaction

was stirred for several hours. After this time the reaction was concentrated and the

product was purified by column chromatography (10% MeOHiDCM). Boc-Protected
w  product was isolated as a solid (5.21g).

"H NMR (CDCls, 300 MHz) 1.47 (s, 9H), 3.45 (m, 8H), 7.41 (m, 5H).

MS: calculated: 290.16, found: 290.8.

Step B
15 The product from Step A above, was dissolved in a 50% trifluoroacetic

acid/dichloromethane solution and stirred overnight. After this time the reaction was
diluted with 1N potassium hydroxide (200mL) and the organic layer was separated.
The aqueous phase was then extracted six times with dichloromethane. The organic
fraction$ were combined and dried over magnesium suifate. Filtration and

*0  concentration provided product (2.93g).
'H NMR (CDCl3, 300 MHz) 1.92 (s, 1H), 2.87 (m, 4H), 3.52 {m, 4H), 7.39 (s, 5H).
MS: calculated: 190.11, found: 191.1.

PREPARATIVE EXAMPLE 119

25
Q =Y |'|~l
N ~
BocN” \ ., CI-—-!E"»-N/ 1. Step A (\N'S\\
k/NH no\ 0
2. Step B HN



CJHNN3.142 y D QH Ha 2. 479.1 20613 142 OH D. (31) 1. 59% 207v 12. 479.1
clw 3 141 DH A. WO 02/083624 249 0 4 O CT 2005 PCTI US02112681 308{1S2)4 1.
34% Y HZ.%%I‘}}SGI}I‘;Y(_ 140 H3 v OH. (33) - 1.40% 209~. a 2'Pé’?[§l5&2/4f H~142 3 .

10

15

20

25

30

12681
222

Step A

Boc-Piperazine (3.0g, 0.0161mol) was dissolved in dichloromethane {100mL)
along with diisopropylethylamine {3.1mL, 0.0177mol). N,N’-dimethylsulfamoyl chloride
(1.73mL, 0.0161mol) was added dropwise to the solution at room temperature. The
reaction was stirred for several hours. After this time the reaction was diluted with
water (100mL). The layers were separated and the agueous layer was extracted six
times with dichioromethane. The organic fractions were combined and dried over
magnesium sulfate. Filtration and concentration provided the product, without further
purification, as a solid (4.539).
'H NMR (CDCls, 300 MHz) 1.47 (s, 9H), 2.84 (s, 6H), 3.21 (m, 4H), 3.48 (m, 4H).
MS: calculated: 293.14, found: 194.1 (M-Boc)™.

Step B
The product from Step A above, was dissolved in a 30% trifluoroacetic

acid/dichloromethane solution and stirred overnight. After this time the reaction was
diluted with water and 1N potassium hydroxide was used to make the aqueous layer
slightly basic. The aqueous layer was extracted a total of seven times with
dichloromethane. The organic fractions were combined and dried over sodium sulfate.
Filtration and concentration provided the product (2.96g).

'H NMR (CDCl3, 300 MHz) 2.03 (s, 1H), 2.83 (s, 6H), 2.92 (m, 4H), 3.23 {m, 4H).

MS: caltulated: 193.08, found: 194.1.

PREPARATIVE EXAMPLE 120

o)
o 0\ o Q. o\
0:”@*0,_, CIH-HN e OZN‘UJ‘N
+

In essentially the same manner as that described in Preparative Example 105,
Step 1, using 3-nitrobenzoic acid instead of 3-nitrosalicylic acid, the methyl ester
product was prepared.



i 1 H1.59% 209.1(33.1)N 2. 143-145 NN~ O HOH H O EXAMPLE 209.2 H2N
The crude amine product from Preparative Exanple 33.2 and the (4 QCT 703
cycl obut endi one conponent from Preparative Exanple 19.1(36ng) were dissol ved
in 10 MeQMP 9BPEA2{ 2. 5ni 15/ 1) and irradiated via nicrowave RGOV§0212681) . The
reaction was concentrated in vacua and purified by Glson sem -prep. HPLC
to give the final product (68% MH#+=48p2). Y 15 EXAMPLES 209. 3-209. 50
Fol I ow ng the procedure set forth in Exanple 209.2, but using the prepared
am ne fragdpe Preparative Exanple indicated in the Table bel ow, the
foll ow nqj—%%'cycl obut enedi one products were obtained. WO 02/083624 250
PCTI US02/ 12681 Ex. (Prep Ex.)Productl.Yield (%9 Am ne2. M—|} z
209. 3( 33. 3)chl)O~150%Ng 2 Hsi Hpj 132% OH

5 The methyl ester (1 .799, 6.1mmol) from Step A above, was disso!ved in
dioxane/water (20mL/15mL) at room temperature. Lithium hydroxide {0.258g,
6.2mmol) was added to the solution. After a few hours more lithium hydroxide was
added (0.128g, 3.0mmol} and the reaction was stirred for another hour. After this time
the reaction was concentrated and then taken up in water. The solution was extracted

"~ two times with ether. The aqueous phase was then acidified and extracted three
times with ethyl acetate. The organic fractions were then dried over sodium sulfate,
fitered and concentrated. Product was isolated by column chromatography {(95%
EtOAc/Hex, 0.05% HOAC) to give the product (1.66 g, 98%)

"H NMR (300 MHz, CDCls) 1.49(m, 2H), 1.68(m, 1H), 1.82(m, 2H), 2.44(m, 1H)
15 3.32(m, 1H), 3.58(m, 1H), 5.57(m, 1H), 7.65(m, 1H), 7.80(m, 1H), 8.32(m, 2H),
10.04(bs, 1Hppm).

Step C
¥ G
o O _oH o OHM
OO —— O
20 The nitro compound was dissolved in an excess of methanol (20mL) and

covered by a blanket of argon. 5% Palladium on carbon was added (catalytic) and a
hydrogen balloon was attached to the flask. The atmosphere of the system was
purged under vacuum and replaced with hydrogen. This step was repeated for a total
of three times. The reaction was then stirred under hydrogen overnight. After this

25 time the balloon was removed and the solution was filtered through celite followed by
several rinses with methanol. The filtrate was concentrated and dried on the vacuum
line to provide the desired aniline product {1.33 g, 90%).



209.4(33.4)N 7 Ny 2.549.1 Y<), o
HO H H 209.6(33.6)0 1.64% N H2. 491

209. 10( 33w B)o2/0hb634 457 2 NN .

H v vH o 209.12(33.9)" ~

10

HO
1

224

65% 209. 5(33 5)411, 2.493.1 YN O

HI1 1.
NNfN OHOH

. O\ 1.
T H 0 o 200, 11(33. 8)0 vp(\_/T,{jsggfﬁi%him%o5 0

"H NMR (300 MHz, CDCly) 1.40(m, 2H), 1.50(m, 1H), 1.68(m, 2H), 2.33(m, 1H)
3.18(m, 1H), 3.62(m, 1H), 5.39(m, 1H), 6.12(bs, 2H), 6.75(m, 2H), 7.12(m, 1H)ppm.
Mass Spectra, calculated: 248, found: 249.1 (M+1)"

PREPARATIVE EXAMPLES 121-123

Following the procedure described in Preparative Example 120, but using the

commercially available amine and benzoic acid indicated, the intermediate products in

the table below were obtained.

Ex. Carboxylic Amine Product 1.Yield
Acid (%)
2. (M+1)*
3. Note
121 NO>
NH-HC! NH .
on | % C\N 2 1. 21%
o 0~ No— : o O 2. 2510
HO o® oH
122 NO»
, NH-HCI NH .
on | 3 [\ 2 11, 21%
o 0”0~ i o OH 2. 2650
e .
HO & o—
3.
Skipped
step B
123 NO2
CNH—HCI NH, ) 15%
O 1 o~ @ |
o 0™ "N— : o Of 2. 264.0
HO H OAN—
N 3.
Skipped
step B




1. 7090 NN2.493.1 * " HHH O™ 1/ 1.75%H 2 209.11(33.10)" 480 ~:( 2" NN"

-y N -/ .\ 01~ - . HH’\'O—|--N01.74%209.14(33.11)NN2.465.1 N~ OHH
H o 209.15(33.12)v 1.62% N2:479.1 ~ OH H O 209.16(33.13)0 v NI1.B49% N5~
2.466. 2 WO 52/083624 PCT/US02/12681
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PREPARATIVE EXAMPLE 124

No, + Ny Steg A’ W Q NHz
Ho, Step B S OH

Step A
5 3-Nitrosalicylic acid {500 mg, 2.7 mmol), 1,3-dicyclohexylcarbodiimide (DCC)

(563 mg) and ethyl acetate (10 mL) were combined and stirred for 10 min. (R)-(-}-2-
pyrrolidinemethanol {0.27 mL) was added and the resulting suspension was stirred at
room temperature overnight. The solid was filtered off and the filtrate was either
concentrated down and directly purified or washed with 1N NaQH. The aqueous

10  phase was acidified and extracted with EtOAc. The resulting organic phase was dried
over anhydrous MgSOy, filtered and concentrated in vacuo. Purification of the residue
by preparative plate chromatography (silica gel, 5% MeQH/CH.Cl; saturated with
AcOH) gave the desired compound (338 mg, 46%, MH" = 267).

Step B
15 The product from Step A above was stirred with 10% Pd/C under 2 hydrogen

gas atmosphere overnight. The reaction mixture was filtered through celite, the filtrate
concentrated in vacuo, and the resuliing residue purified by column chromatography
(silica gel, 4% MeOH/CH,CI, saturated with NHsOH) to give the product (129mg, 43%,
MH+=237).
20
PREPARATIVE EXAMPLES 125-145
Following the procedure described for Preparative Example 124, but using the

commercially available amine or the amine from the Preparative Example indicated
and 3-nitrosalicylic acid, the products in the table below were obtained.
25
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PREPARATIVE EXAMPLE 146
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Step A

10

15

20

25

To a solution of tosylaziridine [J. Am. Chem. Soc. 1998, 120, 6844-6845) (0.5
g, 2.1 mmol) and Cu(acac): {55 mg, 0.21 mmol) in THF (5 mL) at 0 °C was added
PhMgBr (3.5 ml, 3.0 M in THF) diluted with THF (8 mL) dropwise over 20 min. The
resulting solution was atlowed to gradually warm to rt and was stirred for 12h. Sat. aq.
NH4CI (5 mL), was added and the mixture was extracted with Et,O (3 x 15 mL). The
organic fayers were combined, washed with brine (1 x 10 mL), dried {MgS0O4) and
concentrated under reduced pressure. The crude residue was purified by preparative
TLC eluting with hexane/EtOAc (4:1) to afford 0.57 g (86% yield) of a solid. The
purified tosylamine was taken on directly to the next step.

Step B

To a solution of tosylamine (0.55 g, 1.75 mmol) in NH; (20 mL) at-78 °C was
added sodium (0.40 g, 17.4 mmol). The resulting solution was stirred at —78 °C for 2
h whereupon the mixture was treated with solid NH,C! and allowed to warm to rt.
Once the NHj; had boiled off, the mixture was partitioned between water (10 mL) and
CH2Cl, {10 mL). The layers were separated and the aqueous layer was extracted
with CH2Cl: (2 x10 mL). The organic layers were combined,), dried (NaSQy), and
concentrated under reduced pressure to a volume of ~20 mL. 4N HCI in dioxane (5
mL) was added and the mixture was stirred for 5 min. The mixture was concentrated
under reduced pressure and the resultant crude residue was recrystallized from
EtOH/ELQ to afford 0.30 g (87% yield) of a solid.

PREPARATIVE EXAMPLES 147-156.10

Following the procedure set forth in Preparative Example 1486 but using the
requisite tosylaziridines and Grignard reagents listed in the Table below, the foliowing
racemic amine hydrochloride products were obtained.
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Prep Tosyl Grignard Amine 1.Yield (%)
Ex. aziridine Reagent hydrochloride
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148 EtMgBr 1. 56%
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PREPARATIVE EXAMPLE 156.11

Q Step A
—_— 5 L,
% ”x ",
CIH.HzN — :
isomer A isomer B
Step C Step B
CHHN — %— CHHN — #—
5 isomer A isomer B

Step A
To a solution of the amine (118mg) from Preparative Example 148 in CH2Cl;

10 (10m}) was added triethylamine (120u}), R-Mandelic Acid {164mg), DCC (213mg) and
DMAP (8.8mg)and let stir for 40hr. The mixture was diluted with CH.Cl; and washed
with saturated ammeonium chloride, dried over Na,;SQ,, fittered, and concentrated in
vacuo. The crude material was purified by preparative plate chromatography
{Hex/EtOAc 4:1) to afford both isomers (A, 86mg, 45%) (B, 90mg, 48%).

15

Step B
To isomer B {90mg) from above in dioxane {5mi) was added 6M H2S0; (5ml).

The reaction was heated to 80°C over the weekend. 2M NaOH added to basify the
reaction and extracted with ether. Ether layer washed with brine, dried over Na,SO,,

20 filtered, and concentrated in vacuo. The residue was stirred in 4N HCI in dioxane for
30min, concentrated in vacuo and recrystallized in EtOH/ether to afford 55mg of
product (88%}).
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Step C
Isomer A (86mg) was reacted following the procedure set forth in Step B above

to give the amine salt.

PREPARATIVE EXAMPLE 156.12

O = O
: NO, 3 NH, '

O
10 The above nitro compound was reduced following the Preparative Example 2,

Step B.

PREPARATIVE EXAMPLE 156.13

NH; NH,
X, — X
5 NH; NHSO,CH;
To a solution of 1,2-phenylenediame (1.5g) in CH2Cl» (30mi) at 0°C was added
TEA (2.91mi), foliowed by dropwise addition of MeSO.Cl {1.07ml). The mixture was
allowed to warm to room temperature and stir overnight. 1M HCI added and the
20  layers were separated. The aqueous layer was adjusted to pH=11 with solid NaOH,
extracted with CH>Clz. The basified aqueous layer was then neutralized using 3N HCI
and extracted with CHCl dried with Na,SQ,, fiitered, and concentrated in vacuo to

give 1.8g of product (71%).
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PREPARATIVE EXAMPLE 156.14
NH; NH,
L — (X
NH2 NHSO,Ph

The above compound was prepared using the procedure set forth in
Preparative Example 156.13, but using PhSO.ClL.

PREPARATIVE EXAMPLE 156.15

¢ NO, < ; NH,

N-NH N—-NH

10

The nitro compound was reduced foliowing a similar procedure as in
Preparative Example 2, Step B.
15

PREPARATIVE EXAMPLE 156.16

H Step A \ Step B
! ' No, — f“r@ =
O NH, X NO, NH,

20



N OH 209.49(33.46)0 ™ 1.18% N .1 N P2.495.0 OOHHH OH~ 209.50(33.47)k~
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210 Imd To a solution of amne (0.17 g, 1 mmol) from Preparative Exanple
34 in EtGHO02/883G24 at room tenperature was added the cycl aiameseedesne from
Preparative 10 Exanple 19 (100 ng, 0.33 rnnol) in one portion. The resulting

m xture was stirred for 5h (until TLC | ysis reveal ed reaction conpl ete)
and was ncentrated under " reduced preSsure. The crude residue was
redi ssol CH2Cl 2 (15 nmL) and was

The known acid {410mg) above (J.Med.Chem. 1986, 34,4654.) was reacted
following the procedure set forth in Preparative Exampie 2, Step A to yield 380mg of
an oil (80%).

Step B
The amide (200mg) from above was reacted following the procedure set forth

in Preparative Example 2, Step B {o yield 170mg of an oil (100%).

10
PREPARATIVE EXAMPLE 156.17

r b
Step A s '1 Step B M
OO OO TTO0

15 Step A

To a solution of ketone (500mg) in EtOH/water (3:1, 4ml) at room temperature

was added hydroxylamine hydrochloride (214mg) followed by NaOH to afford a
heterogenous mixture. The reaction was not complete so another equivalent of
hydroxytamine hydrochloride was added and refluxed overnight. The reaction was

-y cooled to 0°C and treated with 3N HCI and extracted with CH,Cl, washed with brine,
dried over NaxSQy, filtered, and concentrated in vacuo to give 500mg of product
(92%).

Step B
25 To a solution of oxime (300mg) in THF (5ml) at 0°C was added LiAlM4 (266mg)

portionwise. The heterogenous solution was stirred at room temperature for 14hr and
then refluxed for 8hr. The solution was cooled to 0°C and water, 2M NaOH, water and
ether were added 1o the reaction. The mixture was filtered through a celite pad. The
filtrate was treated with 3N HCI. The aqueous layer was cooled to 0°C, basified with

30 NaOH pellets and extracted with ether. The ether layer was dried over MgSQs,
filtered, and concentrated in vacuo to afford the product (143mg, 69%).



washed sequentially with 10% KH2PC4 (2 x 15 m-) and brine (1 x 15 nL). The
organic layer was dried (Na2SO4) and concentrated under reduced A %{] to
af ford 1§rbragm Gype adduct. The crude product was purlfled @ﬁ’”gﬁ mg: §4
1000 uM ates%r eluting with CH2Cl 2/ Me4H (20:1) to afford % yi el d)
of the de5| red product as a solid. EXAVPLES 211-260 20 Fol | ow ng the
procedure set forth in Exanple 210 but @86ng the commercially available
am ne or the prepared am ne fromthe Preparative Exanple indicated in the
Tabl e bel ow, the follow ng cycl obut enedi one roducts were obtained. 0 4 OCT
2005 PCTI[TS02112681 0 4 OPREBARANIMEE 2 99 BCT| US02/ 12681 Ex. (Prep
Ex) Product1l.Yield (10} Amne2. M# 3. mC Ol 75% 211(35) | F 2. 412.1 F- 3.
126 VN - H N2 1 40 OH (36) O

Step A Step B
cp Me —_—
HCO._COH ~ ——— HsCO\/”\N\/

OMe

o NH,

HyCO S _Segl H3CO S
\_/ \_/

Step A
Methoxyacetic acid (14 mL) in CH2Ci; {120 mL) and cooled in an ice-water bath
was treated with DMF (0.9 mL) and oxalyl chloride (21 mL). After stirring at RT
overnight, the mixture was concentrated in vacuo and redissolved in CH;Cl; (120 mL).
10 N-methyl-N-methoxylamine (20 g) was added and the mixiure stirred at RT overnight.
Filtration and concentration in vacuo afforded the desired amide (21 g, 89%).

To a solution of the above amide (260mg) in THF (5mt) at -78 °C was added a
15 solution of 2-thienyliithium (1M in THF, 2.15mf). The solution was stirred for 2hrat-78 -
°C and warmed to —20 °C for an additional 2hr. The reaction was quenched with
saturated ammonium chloride and extracted with CH,Cl, washed with brine, dried

over Na>S0y,, filtered, and concentrated in vacuo to give 250mg of product (82%).

20 StepC
The ketone from above (250mg) was reacted via the procedure set forth in
Preparative Example 156.17 Steps A and B to yield 176 mg of the amine (79%).
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PREPARATIVE EXAMPLE 156.19

NH,
Step B S

/(_7 \/CJ

Step A
To a solution of 3-chlorothiophene (1.16mi) in ether (20ml} at —10°C was
added n-BuLi (2.5M in hexane, 5ml). After solution was stirred at —10 °C for 20min,
propionaldehyde (0.82ml} in ether (20ml) was added dropwise and let warm to room
10 temperature slowly. The reaction was quenched with saturated ammonium chloride
and extracted with CH2Cl; washed with brine, dried over Na;SQy, filtered, and
concentrated in vacuo to give 1.37g of product (62%).

Step B
15 The alcohol from Step A above was reacted via the procedures set forth in

Preparative Example 75.75, Sieps B and C to give the amine.

PREPARATIVE EXAMPLE 156.20

NH,

Br Step A Step Step C S
s c %___ﬁ,w S
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Step A
To a solution of magnesium metal (360mg) in THF (15ml) at 0 °C was added 2-

bromothiophene (1.45ml) in THF (10ml) dropwise over 20min. The solution was

5  warmed to room temperature for 3hr, recooled to 0 °C whereupon a solution of
cyclopropylacetonitrile (1g) in ether (30mi) was added dropwise via a syringe and let
warm to room temperature and stir overnight. 3M HC! was added and washed with
CH,Cl,, The aqueous layer was basified with NaOH pellets and extracted with ether,
dried with Na;S0y, filtered, and concentrated in vacuo to give 625mg of product

10 (68%). |

Step B
The ketone was reacted via the procedure set forth in Preparative Example
156.17 Step A to give the oxime.
15
StepC
The oxime from above was reacted via the procedure set forth in Preparative
Example 156.17 Step B to give the amine.

20 PREPARATIVE EXAMPLE 156.21
0 0
HaC
0 Step A ™ O Step B O.
cl N _f_.,.., N SN N
\ / H,CO \ / \ 4
OH tep D NH,
Step C N Step ; o
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Step A
To a solution of CH;ONHCH3.HCI (780mg) and acid chloride (1g) in CH.Cly at 0

°C was added dry pyridine {1.35ml)} to afford a heterogenous mixture The solution

5 was warmed to room temperature and stirred overnight. 1M HC! was added to the
reaction and the organic layer was separated, washed with brine, dried with Na;SO,,
filtered, and concentrated in vacuo to give 1g of product (85%).

Step B
10 To a solution of Etf (814ul) in ether (5ml) at ~78°C was added t-BuLi (1.7M in

pentane, 9ml) dropwise. The mixture was warmed to room temperature for 1hr,

cooled to -78°C where the amide (1g) from Step A in THF (4ml) was added and

aliowed to warm to 0 °C for 2hr. 1M HCI was added to the reaction and extracted with

CH2Cl,, washed with brine, dried with Na.SQy., filtered, and concentrated in vacuo to
15 give 500mg of product (63%).

Step C .
To a solution of ketone (800mg) in THF/water (10:1, 20mi) at 0 °C was added
sodium borohydride (363mg) portionwise. The solution was stirred for 2hr at 0 °C.
20  The mixture was concentrated in vacuo, the residue was dissolved in CH,C!,, washed
with 1N,NaOH and brine, dried with Na,SO;, filtered, and concentrated in vacuo to
give 560mg of product (69%).

Step D
25 The alcohol from above was reacted via the procedures set forth in Preparative
Example 75.75, Steps B and C to give the amine (176mg, 59%).
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PREPARATIVE EXAMPLE 156.22

A/CN Step A
s .

Step B

%
NH,
Dt %
Step A
Cyclopropylacetonitrile (12 mmol) in Et20 (50 mL) at 0°C was treated with
PhiMgBr {14 mmol} and the mixture was stirred for 2 hrs at 0°C, then at RT overnight.
Hydrochloric acid (3 M) was added, and after stirring for an additional 12 hrs, the
10 mixture was extracted with CH.Cl,, washed with brine, dried over Na,SO,, filtered and
concentrated in vacuo to give the desired ketone (1.34 g, 70%).

j'

Step B
Following the procedures set forth in Preparative Example 156.20 Steps B and
15 C, the amine was prepared.

PREPARATIVE EXAMPLE 156.23

"

Hﬂ\l@

20 The above amine was prepared using the procedures set forth in WO Patent
Publication 98/11064.
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PREPARATIVE EXAMPLE 157

H Step A Step B
NO, ———» H —_—
NO,

O NH, 5

NHSO,Me
,L Step C j
d NO, ——™ N NH,
5 O NHSOMe O  NHSO.Me

Step A
By taking the known carboxylic acid [J. Med. Chem. 1996, 39, 4654-4666] and
subjecting it to the conditions outlined in Preparative Example 112, the product can be
10 prepared.

Step B
Following a similar procedure used in Preparative Example 2, Step A, except
using dimethylamine and the compound from Step A above, the product can be
15  prepared.

Step C
Following a similar procedure used in Preparative Example 2, Step B, except
using the compound from Step B above, the product can be prepared.
20

PREPARATIVE EXAMPLE 158

0 |: l |
i NOz ——— N NH;

O NH; O  NHSO:CF3
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Following a similar procedure used in Preparative Exampie 157, Steps A-C,
except using triflucromethylsulfenylchloride in Step A above, the product can be
prepared.

PREPARATIVE EXAMPLE 500.1

\N StepA  \ StepB \
~ — = N —= N
NG, l NO, | NH,
O oH N  OH N OH
/7
Step A

10 By using the nitro-amide from Preparative Example 13.3, Step A, the amidine
structure can be prepared foliowing a similar procedure to that in Tetrahedron Lett.,
2000, 41 (11), 1677-1680.

Step B

15 By using the product from Step A and the procedure set forth in Preparative
Example 2, Step B, one could obtain the desired amine-amidine.

ALTERNATE PREPARATIVE EXAMPLE 500.2

sepA ) _Seps
Y SRR . N
O OMe /N OMe
\ Step C \N
~N d NH
| NO, [ 2

N OH OH
2 / 4
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Step A
By treating the nitro-amide from Preparative Example 13.3, Step B with POCl;
and subsequently MeNH,, according to procedures known in the art, one would obtain
5  the desired compound.

StepB
By treating the product from Step A according to the procedure set forth in
Preparative Example 13.3, Step E, one could obtain the desired compound.
10
StepC

By using the product from Step B and the procedure set forth in Preparative
Example 2 Step B, one would obtain the desired compound.

15 PREPARATIVE EXAMPLE 500.3
Ci
- cl
Step A Step B |
Cl _._._ﬁ
ct 0
+ OH [ o OH
cl
Step C Step D l
' i Irl NH,
“ NO. 0 OH
OH
Step A
20 By following a similar procedure as that described in Zh, Obshch. Khim., 27,

1957, 754, 757 ., but instead using 2,4-dichiorophenol and dimethylphosphinic
chloride, one would obtain the desired compound.



OOH F (66) - 1. 69% 243H2NN N.V N2. 412.1 3. 110- ‘H H 1112 FO CH / F (64)
"INNT NF 2.412.1 244.x, HzN FH H3. 126 1.89% O OH | (69) I"N N 2. 1245|v|

7Fql. 810%8.020€620 OH H (67) N 1. 65% 246-e V2. 424.1 3. 1pgruseihdd 180 H
124
244
Step B

By following a similar procedure as that described in J. Organomet. Chem.;
317, 1986, 11-22, one would obiain the desired compound.

Step C
By following a similar procedure as that described in J. Amer. Chem. Soc., 77,
1955, 6221, one would obtain the desired compound.

10 StepD
By following a similar procedure as that described in J. Med. Chem., 27, 1984,
654-659, one would obtain the desired compound.

15 ALTERNATE PREPARATIVE EXAMPLE 5004
Cl Cl Cl
Step A Mec{ Step B
MeO—lﬁ ‘_ﬁ
OH O OH
! Ci
StepC Step D |
| —F NH
—0 NO, O OH
CH
Step A
20 By following a similar procedure as that described in Phosphorous, Sulfur

Silicon Relat. Elem.; EN; 61, 12, 1991, 119-129, but instead using 4-chlorophenol, one
would obtain the desired compound.



0 OH F WO 02/083624 259 0 4 OCT ?U05 PCTTC1S02/12681 (68) 1. 73% 247N’
INN- N2. 424.1 H3.122-124 2 » OHH H Fa 1. 29% 248HpN~~N N --CJ-PZH%%”WZ 1

3.219-221 n QH H 1. 66% 249H2I VN N -' N -2. 394.1 3. 132-135 A H 250H
ZNXV 1. 3%, N2. 332 0 CHH H - / 1. 74% 251, N V N Y 13,
121-123 SQT (s2) 11 1. 7119% 252H Crisu 268
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Step B

By using a similar procedure as that in Phosphorous, Sulfur Sificon Relat.
Elem.; EN; 61, 12, 1991, 119-129, but instead using MeMgBr, the desired compound
5  could be prepared.

StepC
By foliowing a similar procedure as that described in J. Amer. Chem. Soc., 77,
1955, 6221, one would obtain the desired compound.
10
StepD
By following a similar procedure as that described in J.Med., Chem., 27, 1984,
654-659, one would obtain the desired compound.

15
PREPARATIVE EXAMPLE 500.5

N
o) i
S T Y\
" By following a similar procedure as that set forth in J. Org. Chem. 1998, 63,

2824-2828, but using CH3CCMgBr, one could obtain the desired compound.



INNT N2. 408.1 CCB.102-104 zO OH H H 1. 72%2. 438.1 253H 3.75 77 . -
opt (84) 1. 80% 254H2N2. 392.1 3. 98-101 HH] D OH 0 1. 72% 255 86) EU%N N

N2. 420. 3y8.0208562P5 NIk H20 OGHHHI1 0 4 OC T 2005 WpOE1O@Xek 260
PCTI US02/ 12681 O 1. 75% 256(85)00, N N 2. 434.1 |j:;.-3.138-140 H2NO OH
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PREPARATIVE EXAMPLE 500.6

S StepA  o,N_ S StepB  O2N Step ¢ O2N \ 5/
§) )Y, () ——
HO Br
MeO MeO HGO
ON._ S
StepD 02N B StepE  ON. S Step F 2 () Step G
T pu ST
MeO™  Br MeQ™  CO,H © I \
OsN 5 HoN S . o o
\ / [ Step H Ml Step | —N)_@s\ N
N P .
H N HO N g T -
© o HO
5
Step A

By following the procedure set forth in Preparative Example 13.1, Step B using
3-methoxythiophene, one can obtain the desired product.
10
Step B
By using the product from step A and following the procedure set forth in
Preparative Example 13.19, Step E, the desired compound can be obtained.

15 StepC
By using the product from Step B and following the procedure set forth in
Preparative Example 13.20, Step A, one can obtain the desired compound.

Step D
20 By using the product from Step C and following the procedure set forth in

Preparative Example 13.3, Step B, the desired compound can be obtained.



H(86) OWw 1. 67% 257e OVeH H2. 410.1 3.116-118 H21V"* OH (48) vine 1. 76%

258
)i~

10

15

20

25

30

MaNtz 2. 424.1 0 OH3.108-110 (49) N F 1. 72% 259H2NO COH H2 [ 44H1. H053.
125 F 1.
4

é’ggcﬁ% 50) | 2. 422.1 HN 3. 127 0O OHH Hfl D 1.74% 260.151.5 -N =
: N 3.114 HH FDEC Q D PCT/US02/12681
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StepE
By treating the product from Step D with n-Buli at -78°C in THF and quenching
the resulting anion with CO, according to standard literature procedure, one would

‘obtain the desired compound following aqueous acid work up.

Step F
By using the product from Step E and the procedure set forth in Prepartive

Example 13.19, Step C, one could obtain the desired compound.

Step G _
By using the product from step F and foilowing the procedure set forth in
Preparative Example 13.19, Step E, the desired compound can be obtained.

Step H
By using the product from Step G and foliowing the procedure set forth in
Preparative Example 2, Step B, the desired compound can be obtained.

Step |
‘ By using the product from Step H and following the procedure set forth in
Preparé:(ive Example 19, the desired compound can be prepared.

EXAMPLE 200

llll|'<
xI
/
f
\
z--u-
: O
O

= H F
HCI.NHz/\n/ » N N/Y
H Ho U

o _ O OH

To a solution of the HCI salt product (83 mg, 0.50 mmol) from Preparative
Example 24, in EtOH (3 mL) at room temperature was added Et;N (55 pl, 0.50 mmoi)
and the mixture was stirred for 10 min. The cyclobutenedione (100 mg, 0.33 mmol)
from Preparative Example 19 in EtOH was then added in a single portion and the
mixture was stirred for 12 h at room temperature,



1 $5rn 260.251.2 N N 2.436.1 HHN O OH HH 3.143 ODEC WO 02/ 08362%&8 %4 O
CT 2905 PCT1US02112681 N 1.56% 260.351.3 N 2.474.1 HXN FH F3 28 FE

75.22 0 Owb o84%6e360. 4HzN | 7 2.500.1 0.~Y': N 3. OHI7( DEC) permSdeHks:
260.651.25 qN 0 0 2. 465 '"0 OHHH . N3. 102- 107 0 1.78%
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The mixture was concentrated under reduced pressure and was purified by
preparative TLC (4 x 1000 uM plates) eluting with CH,Cl,/MeOH (25:1) to afford 116
mg {91 % vield) of the desired product as a solid [MH+ 389.1, mp 241-243 °C].

EXAMPLES 201-209

Following the procedure set forth in Preparative Example 200 but using the
10  appropriate amine hydrochlorides from Preparative Examples 25-33 as identified and
the cyclobutenedione intermediate from Preparative Example 19, the
cyclobutenedione products in the Table below were obtained.

Ex. {Prep Ex.) Product 1.Yieid {%)
Amine 2. MH'
3. mp (°C)
(25) 1. 89%
201 ~ wmw 2. 375.1
AN - 3. 255.5-257.3
C“"HZ‘N'\g e 0 OH o} _
(26) - 1. 92%
202 Y1 0 l @ 2. 465.1
can ™y - NWY 3. 149.0-152.3
© O OH 0
(27) 1. 68%
203 ,[1, H 2. 4511
CHy v N\@ 3. 282-284
. o B
(28) 1. 74%
204 2. 493.1
oH L [ |] H | E 3. 141
¢ -
29) 1. 48%
205 ;;] 2. 479.1
. N 3. 142
(30) 1. 41%
206 ~ L{Q\ an\/@ 2. 4791
CHiHy ' - Y 3. 142
° OH ! o _F
(31) 1. 59%
207 ~ g, \/n 2. 479.1
Coreny’ - N Y 3. 141
OH Q




260.751.18 N N N 2.422.' H2N OH H H3. 114 DEC 1. 35% 260. 851. 40 2.486.1 HA A3.
103- 105 rl~ 75.24 d 0 1. 79%260.9f | 2. 470 HZNN N )::~ N 3. 110- 0 OH H
H115 0 0 1.62% 260.1051.191 ci 2.462.1 N N 3.110 0 0 H H HDEC Vi, §210§8624

:2))6]2-13 4 QVSOI;‘O@BQQS PCTI USO2/ 12681 51.20 0 1.61% 260. 11c’ }’ET}USI\OINCI:26281446 1
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(32) - 1. 34%
208 Y 1 0) ,{,\(Q\ H\,@ 2. 493.1
car Yy C - HN’\r 3. 140
(33) 1. 40%
209 Y /1, 2. 493.4
oY u’\&’ 3. 142
209.1 (33.1) | 1. 58%
2. 143-145
/N N/\n, O
EXAMPLE 209.2

\

The crude amine product from Preparative Example 33.2 and the

b

cyclobutendione component from Preparative Example 19.1(36mg) were dissolved in

10 MeOH/ DIEA (2.5mi/5/1) and irradiated via microwave (50W, 1hr). The reaction was
concentrated in vacuo and purified by Gilson semi-prep. HPL.C to give the final
product (68%, MH+=485.2).

¥

15
EXAMPLES 209.3-209.50

Fotlowing the procedure set forth in Example 209.2, but using the prepared
amine from the Preparative Example indicated in the Table below, the following
20 cyclobutenedione products were obtained.



H2 FO OH H H FDEC 51.8-1.58% 260. 12~ O Q 2.480. 1 HIXNcxF111l 3 2.24£00" @%H H
CF3DEC 260. 1375.27 D O 1.87%-=2.438.1 H2N' N N C8.122 ~ 00 OH H 1. 74%

260. 1475. ' . 408.1 N128- 3 HZNN N. O "HH ~{ 130 , 575. 29
PRI 4 i 2 RBuséfh
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Ex. (Prep Ex.) Product 1.Yiek3 (%)

Amine 2. MH
209.3 (33.3) o\ _ VO’O 1. 50%
Peh:=Gu 2.541.2

-~ l:l ':I,\ﬂ’N

H H H ©
S Oy o P
N Pt ! . .

O HO F I-?’}‘N\’O&/S

= TPk

1. 64%

)
209.6 (33.6) o .
4 Qj;/( Y 2. 491.1
g N NN N
o

209.10 (33.7) I oL\ 1. 90%
I H 2.457.2
e N N
rLy WO
209.11 (33.8) o0 P\ 1. 35%
| )H:l )n@SE 2. 505.0
/N N - ]
0 OH H N/\(ﬂ)’
209.12 (33.9) AP\ 1.70%
'rQ =@ ¢ 2. 493.1
N N . .
- N N
o ov"_H o
209.13 (33.10) O P\ 1. 75%
I |:i i oH 2.480.2
e WY O
0 OH 0 N
209.14 (33.11) SN 1.74%
! F
g Y@Nj\iu’ﬂr“ 2. 465.1
o on " Ho 4
209.15 (33.12) 0 1.62%
A QU D2
Q0 OH ﬁ H o
209.16 (33.13) NN\ N | 1.31%

H n :| 2. 466.2
N ONY
OH 0




N 3.197 HzNN DEC O OH H H...

FF 1.81% 260. 1675.30D o 2.452.1 /N - ~-139 3

HXKNNN. HO OH a D o D O 1:85%260.1775.31 | ~- 2.426.1 vN136 BCTHZSN N
- 0OOHH b -FO0 4 OCT 2005 WO 02/ 083624
WO 02/083624 PCT/US02/12681
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209.17 (33.14) Q 1.79%
2.4952
m/@\ jiN/\n’N\/\o
209.18 (33.15) 1. 99%
[ l j:f 2.479.2
N’\n’ \/\©
209.19 (33.16) )‘/Q\ Z N 1. 47%
2.466.2
“\
209.20 (33.17) | \/ 1.72%
N /Wl’ 2. 479.1
209.21 (33.18) 1. 92%
\/
I H 2.493.1
,ﬁ} WYY s
N \ on o
209.22 (33.19) N L 1. 47%
| : H
,NVQN)E{N,YNV@\CI 2. 499.1
o _ou M H o
200.23 (33.20) SN A 1.7%
! j;f R 2.490.0
/Nw‘/Q\N N N ! )
o on " H o |
209.24 (33.21) RN ¢ i1.15%
| T H
’N]/Q\Nj;frd"\rr”\/@:u 2. 533.1
. o ow N H g
209.25 (33.22) A F 1. 88%
] =
_N Nj;fN N 1/© 2.451.1
o on? B B
209.26 (33.23) O A L 1.26%
I g 2.523.0
/N]/@le”/\fr”
o ov ™ H g —
0" O
209.27 (33.24) o, P 1. 54%
| | | T H 2.433.1
o on H H o
209.28 (33.25) oA o~ | 1- 59%
' 49
A )/Q\N)tfm,\r” )12 4682
o on " H g
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WO 02/083624 PCT/IUS02/12681
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209.29 (33.26) | N 1. 66%
N ”j\i’“xﬁrnj”@ 2. 560.2
o ow" H §
209.30 (33.27) N~ o. [1.98%
| : H
/N\"/Q\Hjim/\n,N\/@ 2. 495.1
O OH o]
209.31 (33.28) NP\ 1. 99%
INeN=ad¥ell
o ot M o
209.32 (33.29) | Oj;/["\:, 5 1. 99%
’NVQ\N N/’\H,N 2.471.2
o on M H o \/\Q\
209.33 (33.30) | W,QH\/“ NOz | 1. 18%
N =N NY@ 2.524.2
o on M H/\{'Jr
209.34 (33.31) oy P\ 1.78%
N N ' .
O OH i ﬁ/\g
209.35 (33.32) oj;{i' v 1.71%
| PO Oy (2.4592
/NTI/Q\N NﬁrN““"‘G .
O ©CH H H o
209.36 (33.33) A\ 1. 6%
I i H
,NY@ﬁjiﬂ,\mN 24910
O OCH o Q >
209.37 (33.34) O AP\ F 1.27%
’ i 0
,NYQNLJ(N,\H,NJQF 2. 5011
0 CH H " o
209.38 (33.35) N L 1.26%
/'Ljféj\uj\:fn’?\'r“‘/@)g 2. 533.1
o ow " ¥ o Fr
209.39 (33.36) O AN 1. 48%
,[,]Q\ =Yy 2. 451.1
- N N
o oH H H 5 \©
209.40 (33.37) S - 1.99%
o \(Q\ j:[o L 1 1D |2 45511
- N N
o on W o




HZN 1~0 OH HH -b -F 34.3 -0 F F 1.35% 260. 21F ~N - N N2.434.1 |3p ;124 2N
HHH blood ~ H 155.22 -1 900 1.58% 260. 224N ~: ( N2.420.'1 3. 107- HI09

AH2N IH' ' 0 OH 260.2375.34 ~ Q 1.69% FN2.440.1 N H2NN 3.169 0 OH H H |
260. 2451. WO00208%29 404. 1 N N3. 103- 105 PCT/US02/12681
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209.41 (33.38) 1. 88%
o o 2.527.1
| s

OH H s
209.42 (33.39) SNV 1. 74%
* T 2.4852
/NWKQ\NJ:(N/\{N\rO
Q 0OH H H [8)
209.43 (33.40) NP 1. 20%
! I oy . 4925
/Nm/Q\N N/YN 2.4
O oH N i g™

209.44 (33.41) 1. 68%
O

_ | 7‘/@\% f /@ 2.541.1

-~ N/YN 5 )

209.45 (33.42) 1. 13%

YQ\ j;f,mr ‘l/@ 2. 508.9

209.46 (33.43) 1. 86%
: j;f\/ . 2. 4701
N N N/\ﬂ,N

o o M g
209.47 (33.44) | Ojio \_/ ’ 1. 34%
N | ] y Y ,-\rrN 2.507.0
C¢ OH 8] "
209.48 (33.45) o P\ 1. 56%
r{,{@\ jﬁf i 2. 429.1
.,. ’ O OH H H/\g
209.49 {33.46) SN A 1. 18%
] i H
A Y@‘N X 2. 495.0
o oon " Mo

209.50 (33.47) I 0 \- 1.22%
’”7’)@\ I w12 5010
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EXAMPLE 210

HoN

To a solution of amine (0.17 g, 1 mmol) from Preparative Example 34 in EtOH

(3 mL) at room temperature was added the cyclobutenedione from Preparative

10  Example 19 (100 mg, 0.33 mmol) in one portion. The resutting mixture was stirred for
5h (until TLC analysis revealed reaction complete} and was concentrated under
reduced pressure. The crude residue was redissolved in CH>Cl; (15 mL) and was
washed sequentially with 10% KH2PO4 (2 X 15 mL) and brine (1 x 15 mL). The
organic layer was dried {(Na;S0,) and concentrated under reduced pressure to afford

15 the crude adduct. The crude product was purified by prep TLC {4 x 1000 uM plates)
eluting with CH,Clx/MeOH (20:1) to afford 83 mg (59% vield) of the desired product as
a solid.

EXAMPLES 211-260

20
Following the procedure set forth in Example 210 but using the commercially

available amine or the prepared amine from the Preparative Exampie indicated in the
Table below, the following cyclobutenedione products were obtained.



iv F~-F 1.37% F F) 2.434.1 :~ . 3. 133" OHH 5 H2ZNN HO OH To a
solution of the amne (77 .L, 0.66 mmol) in EtOH (3 nL) at room 10

t enperature was added the product from Preparative Exanple 19 (10@4@,7 33
mmol ) in one /portion. The resulting m xture was stirred for 5h (unti é
anal ysi s WP&UERI6EI reaction conpl ete) and was t hen concentRGREH2{Inader
reduced pressure. The crude residue was redissolved in CH2CI2 (15 nlL) and
was washed sequentially with 10% KH2PGis£2 x 15 nL) and brine (1 x 15 m).
The organic |layer was dried 15 (Na2504) and concentrated under reduced

pressure [0 @ TOId [eigp ELUTE adduct. TMeprghdfde product YR ezhTled by prep
TLC (4 x [LO00 uM pl apmage el yting with CH2C 2/ MeOH (20: 1) | paytf f Orfd 82 ng
(72% vyiel d) of the desired groduct as a solid. (np 126.0732&% @cC| M} 346)
EXAMPLE 2pT O 4 36 oo EXAVPLES 267 - PeU7sh8
PCTI USO2/ 12683 F prjocegdry | B Exanp| e 2f1} byt using
the comefcially afj ne t ediam ne {gofsgt he
Preparati ye Exani d7infthg™ tHbl e B¥l 0 e fo|low ng
cycl obut epedi one re obtaidred. Ex. Amin uctl|vield (49 2. M
3. C
1. 42%
212 | H O |2 4384
3. 106
YW N
o OH
Q 1. 73%
213 | cl 2. 428.1
3. 138
e
O OH
1. 40%
214 | Cﬁ;-f Fa 2. 462.1
3. 160
o on 1
G, 1. 52%
215 L 2. 4081
. N H 3. 126
o oH H
0] 1. 32%
216+ | N—r OCF3 2. 478.1
_N N = N 3. 176
O OH
1. 50%
| (ﬁgf 2. 412.1
217 _N H N F 3. 128
O OH H
1. 55%
} N 2. 478.1
218 _N H == H CF3} 3. 110
O OH




1. 74% 2622NN~2. 330.1 3. 112-115 H

120- 122
1. 76%
102 H2NO

AN OH LN 1. 64% 263110"""' Q2. 344.1 3.

N - HUN2HH 0 ~H 1. M6 264~N2. 358.4 3. 129 132 H2NA QQHD(;NN%
372.1 3. 141-143 2NOHH O N V.. 57% ~22 372,
q@ﬁ"ﬁﬁ% 65% 267N i ~JIXL N - NN2. 386.1 3. 146 béTtsoz i2m1
256
gl NP e
I - . .
209 |, ZNLCQ N ' . % 3. 122
O OH H S
(44) 1. 73%
2. 4621
220 HQN,(OAF:’ /&\H/Q\ﬁ H F3 3. 118
O OH
Z P 3
I . .
221 H)NJ:Qm _N \ 3 3. 100
CHe O OH oH
3
@6) 1. 61%
222 rﬁ %_éj g 11433.1
" g N N '
CFa 0 OH CF
3
@7 O 1. 50%
223 | jgé) 2. 4081
N 3. 157-
H.AI(‘) - H \-H 150
O OH
224 T 5%
= 3. 110-
AN N N 112
O OH
1. 81%
225 ; N 2. 380.1
O OH
1 65%
226 | N 2. 3041
K. ,[ l — 3 123
- N7 N
HoN 125
i (Ej 6 on H H
337 1. 80%
HaN N | N 2. 3671
4| AN N N x ?és 1
H H ||
C OH 2N

N

3.
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(76) 1. 72%
228 | N~ 2. 381.1
HoN I\ N ﬁ }N-l I\ ?35 133-
N O OH N
77N 1. 81%
229 [ Nt 2. 395.1
N = 3. 141-
HAN TS - N N | = 143
=N N
1. 75%
230 HoN 2. 356.1
3. 103
YW o
(78) 1. 24%
2. 370.1
231 3. 101
HalN N
2 N HJ\@
(79) 1. 16%
| N 2. 384.1
232 = 3. 70
O OH
(80) 1. 72%
S 2. 3734
H,N |
233 NN / N‘R/Q\H) 3. 104-
NJ g N’Yi? 106
(81) 1. 34%
2. 387.1
34+ 3. 99
2 HzN,kO
N
T (B:f) 1. 48%
' 2. 380.1
120
1. 72%
236 HN 2. 380.1
N N i 119-
N N 120
237 1. 72%
3 | N~ 2. 398.1
HoN N = : 3. 121-
F O OH -

N-2. 374.1
¥H H OH
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6430.1 3. 110 -N N CD2Et0 OH H H COzEt H2N | 1. 53% 274IR ~ \ N 04 (] 888. 1
| R3. 136 WiPoShkdghs H 1. 30% 275H2NN2. 38$.1 3. 114 SOHH 0 " oH 1. 53%
276{89}N N>. 402.1 3. 126 H N2 0 OH H H M FELOs02 s
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H
F O OH .
2 & | N~ 2 g0
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2 - N N 124
H
O OH
LY 3
H,oN /N\Vﬂﬁ =\ :15.24 122-
H
O OH
o,
] NN 50
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H;:.N’\©\c ~N Iljli a;’! 159
] O OH -
242 §5) | Q. P P ; ;33/91
=l_ I 3 100-
HzN’\O\ AN N N 112
F O OH -
] P T
| . .
= 3. 110-
HN AN N N 112
F O OH E
N I PN N %)
: =l i . 126
. e | N H, N F 3. 126
O OH
245 (69) Q. P :12 21;4,1
| . 412,
¥ ﬂ,KO,F N H ﬁ F 3. 126
O OH
4 659
Y LAYy |
N - = 3. 121-
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EXAMPLE 261
’ /C/ —>» _N 7‘/é)\ j:( /(/
H-N 0 OH

To a solution of the amine (77 ulL, 0.66 mmo!) in EtOH (3 mL) at room
temperature was added the product from Preparative Example 19 (100 mg, 0.33
mmol} in one portion. The resulting mixture was stirred for 5h (until TLC analysis
revealed reaction complete) and was then concentrated under reduced pressure. The
crude residue was redissolved in CH2Cl, (15 mL) and was washed sequentially with
10% KH2PO4 (2 x 15 mL) and brine (1 x 15 mL). The organic layer was dried
{NazS0O4) and concentrated under reduced pressure to afford the crude adduct. The
crude product was purified by prep TLC (4 x 1000 uM piates) eluting with
CH,Cl2/MeOH (20:1) to afford 82 mg (72% yieid) of the desired product as a solid. (mp
126.0-128.0 °C, MH" 346)
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EXAMPLES 262 - 360.108

Following the procedure set forth in Example 261 but using the commercially
5  available amine or the prepared amine from the Preparative Example indicated in the

table below, the following cyclobutenedione products were obtained.
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EXAMPLES 361-368.31

Following the procedure set forth in Example 261 but using the commercially
available amine in the table below and the cyclobutenedione intermediate from the

Preparative Example indicated, the following cycliobutenedione products were

obtained.
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EXAMPLES 369-378.23
5 Following the procedure set forth in Example 210 but using the

cyclobutenedione intermediate from Preparative Example indicated and the amine
from the Preparative Example indicated in the Table below, the following
cyclobutenedione products were obtained.
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EXAMPLES 378.25-378.89

5 Following the procedure set forth in Example 210 but using the
cyclobutenedione intermediate from Preparative Example indicated and the amine
from the Preparative Example indicated in the Table below, the following
cyclobutenedione products were obtained.

10

Ex. | PrepEx | Prep Ex Product 1.Yield (%)

of Amine of 2. MH*

Cyclobut
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ate
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The above compound from Preparative Example 378.68 was stirred with 4N
HCl/dioxane to yield the product (23%, MH+=437.9).

1u

EXAMPLE 378.91
/
& QP& Ve o
O

Using the procedure set forth in Preparative Example 2, Step A, but using
Preparative Example 2.16 and Preparative Example 2.15, the title compound was
prepared (20%, MH+=472.9).
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EXAMPLES 379-393
Following the procedure set forth in Exampie 210 but using the amine from the
Preparative Example indicated and the ethoxy squarate intermediate from Preparative

Example 87, the following cyclobutenedione products were obtained

5 ’
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EXAMPLES 394 - 404.4

Following the procedure set forth in Example 261 but using the amines from the
5  Preparative Examples indicated in the table below and the cyclobutenedione
derivative from Preparative Example 19, the foliowing cyclobutenedione products

were obtained as racemic mixtures.

Ex. Prep Ex. Product 1.Yield (%)
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To a solution of the amine from Preparative Example 75.1 (11.3 g) in EtOH

(100 mL} at room temperature was added the product from Preparative Example 19
(16.4 g) in one portion. The resulting mixture was stirred at reflux overnight and then
concentrated under reduced pressure. The crude residue was redissolved in CH2Cl,

10 (80 mL)and was washed with 10% KHPO4 (120 mL). The solid precipitate that was
generated was filtered, washed with water and dried under vacuo. The residue was
recrystallized from methanol-methylene chloride to give a cream colored solid (16 g,
75% yield). (mp 105-108 °C, MH"* 398.1).
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EXAMPLES 1101-1112.10

If one were to follow the procedure set forth in Example 210 but using the
ethoxysquarate from the Preparative Example indicated and the amines from the
5  Preparative Example indicated in the Table bejow, the following cyclobutenedione
products can be obtained.
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EXAMPLES 1120.1- 1120.12
Following the procedure set forth in Example 210 but using the amine from the
Preparative Example indicated and the ethoxy squarate intermediate from the

Preparative Example indicated, the following cyciobutenedione products were

5 obtained.

Ex. | Prep Ex EP;eol} Product 1.Yieid
O:f Squara (%) .
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EXAMPLE 1125
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If one were to use a similar procedure to that used in Preparative Example 13.3
Step B, except using the hydroxy acid from Bioorg. Med. Chem. Left. 6(9), 1996,
10 1043, one would obtain the desired methoxy compound.
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Step B
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If one were to use a similar procedure to that used in Preparative Example
13.19 Step B, except using the product from Step A above, one would obtain the

desired compound.

Step C
If one were to use a similar procedure to that used in Synth. Commun. 1980,

10, p. 107, except using the product from Step B above and t-butanol, one would

obtain the desired compound.

Step D
If one were to use a similar procedure to that used in Synthesis, 1986, 1031,

except using the product from Step C above, one would obtain the desired

sulfonamide compound.

Step E
if one were to use a similar procedure to that used in Preparative Example

13.19 Step E, except using the product from Step D above, one would obtain the
desired compound.
StepF

If one were to use a similar procedure to that used in Preparative Example 19,
except using the product from Step E above and adding potassium carbonate as
base, one would obtain the desired compound.

Step G
If one were to follow the procedure set forth in Example 210, except using the

product from Step F above and the amine from Preparative Example 75.9, then one
would obtain the title compound.
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If one were to treat the product from Step C of Example 1125 with Buli (2.2
5  eq.)in THF followed by quenching of the reaction mixture with N,N,-
dimethylsulfamoyl chloride (1.1 eq.) then one wouid obtain
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10 Step B
~ If one were to use the product of Step A abave and one were to follow Steps E, F and

G of Example 1125, except using the amine from Preparative Example 75.49 in Step
G, then one would obtain the title compound.
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5 StepA
To a solution of 3-methoxythiophene (3 g) in dichloromethane (175 mlL) at —

78°C was added chlorosulfonic acid (8.5 mL) dropwise. The mixture was stirred for 15
min at -78°C and 1.5 h at room temp. Afterwards, the mixture was poured carefully
into crushed ice, ang extracted with dichloromethane. The extracts were washed with



376687HN N N2.380 3.173:.5 OOH HH O 1.48%377787COH H2.436 3. 175.6 O
01. 62% 378- +87XN--' ~ 2.364 H H3.155-160 WO 02/ 083624 298 0 4 CCT. igy gmgs

PCTI US02]| 1.73% 378.1388.3CF3 2.438.1 A )4 f A .
1. 58% 3?%83’%?%%:3 2.454 q N N 3. 140-142 SO OHH 1 3%@8%"% b13. 387N
1 =2.472 N N3.206-209 4 "H H H

320

brine, dried over magnesium sulfate, filtered through a 1-in silica gel pad. The filtrate
was concentrated in vacuo to give the desired compound (4.2 g).

Step B
5 The product from Step A above (4.5 g) was dissolved in dichloromethane (140
mL) and added with triethylamine (8.8 mL) followed by diethyl amine in THF (2M, 21
mL). The resdlting mixture was stirred at room temperature overnight. The mixture
was washed with brine and saturated bicarbonate {(aq) and brine again, dried over
sodium sulfate, filtered through a 1-in silica gel pad. The filtrate was concentrated in
10  vacuo to give the desired compound (4.4 g).

Step C
The product from Step B above (4.3 g) was dissolved in dichioromethane (125

mL} and cocled in a -78°C bath. A solution of boron tribromide (1.0 M in
15 dichloromethane, 24.3 mL) was added. The mixture was stirred for 4 h while the
temperature was increased slowiy from -78°C to 10°C. H,0 was added, the two
layers were separated, and the agueous layer was extracted with dichloro- methane.
The combined organic layer and extracts were wahed with brine, dried over
magnesium suifate, fittered, and concentrated in vacuo to give 3.96 g of the desired
20  hydroxy-compound.

Step D
The product from step C above (3.96 g) was dissolved in 125 mL of

dichloromethane, and added with potassium carbonate (6.6 g) followed by bromine (2
25 ml). The mixture was stirred for 5 h at room temperature, quenched with 100 mL of
H20. The aqueous mixture was addjusted to pH ~ 5 using a 0.5N hydrogen chloride
aqueous solution, and extracted with dichloromethane. The extracts were washed
with brine, dried over sodium sulfate, and filtered through a celite pad. The filirate was
concentrated in vacuo to afford 4.2 g of the desired bromo-compound.
30
Step E
The product from Step D (4.2 g) was dissolved in 100 mL of acetone and
added with potassium carbonate (10 g) followed by iodomethane (9 mL). The mixture
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was heated to reflux and continued for 3.5 h. After cooled to room temperature, the
mixture was filtered through a Celite pad. The filirate was concentrated in vacuo to a
dark brown residue, which was purified by flash column chromatography eluting with
dichloromethane-hexanes (1.1, v/v) to give 2.7 g of the desired product.

Step F
The product from step E (2.7 g) was converted to the desired imine compound

(3 g), following the similar procedure to that of Preparative Exampie 13.19 step D.

Step G
The imine product from step F (3 g) was dissolved in 80 mL of dichioromethane

and cooled in a —78°C bath. A solution of boron tribromide (1.0 M in dichloromethane,
9.2 mL) was added dropwise. The mixture was stirred for 4.25 h from -78°C to 5°C.
H>0 (50 mL) was added, and the layers were separated. The aqueous layer was
extracted with dichioromethane. The organic layer and exiracts were combined,
washed with brine, and concentrated to an oily residue. The residue was dissolved in
80 mL of methanol, stirred with sodium acetate (1.5 g) and hydroxyamine
hydrochloride (0.95 g) at room temperature for 2 h. The mixture was poured into an
aqueous mixture of sodium hydroxide (1.0 M aq, 50 mL) and ether (100 mL). The two
layers were separated. The aqueous layer was washed with ether three times. The
combined ether washings were re-extracted with H,O once. The aqueous layers were
combined, washed once with dichloromethane, adjusted to pH ~ 6 using

3.0 M and 0.5 M hydrogen chioride agueous solutions, and extracted with
dichloromethane. The organic extracts were combined, washed with brine, dried over
sodium sulfate, and concentrated in vacuo to give 1.2 g of desired amine compound.

Step H

The product from step F (122 mg) was stirred with diethyoxysquarate (0.25 mL)
and potassium carbonate (75 mg) in 5 mL of ethanol at room temperature for 5 h. The
mixture was diluted with dichloromethane, filtered through a Celite pad, and
concentrated to an oily residue, which was separated by preparative TLC (CH.Cl-
MeOH= 15:1, v/v) to give 91 mg of the desired product.
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Step

Following the procedure set forth in Example 210, and using the amine from

Preparative Example 75.9, the product (43 mg) from Step H was converted to the

desired compound (20 mg).

This invention provides novel compounds of the formula (1):
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wherein,

R’ and R® are the same or different and are independently selected from the
group consisting of H; optionally substituted or unsubstituted alkyl, ary!, heteroaryl,
arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl, CO,R"®, CONR™R™, fluoroalkyl,

5 alkynyi, alkenvl, alkynylalkyi, alkenylalkyl, and cycloalkenyi,
wherein said substiiuents on said substituted groups are selected from the
group consisting of:

a) cyano,
b) CO,R’;

10 ¢) CONR'R?;
d) SO;NR'R?,
e) SOR’;
f) NO2;
g) CFs;

15 h) -OR’;
i) -NR7R?;
j} ~O(C=0)R’;
k) -O(C=ONR'R®, and
{) halogen;

20 Eig is selected from one or more of the groups consisting of:
a)R";
b) R%;
c) halogen;
d) -CFs;

25 e) -COR":
f)-OR’;
g) -NR'R%
h) -NO;
i) -CN;

30 1)-SOR";
k) -SONR'RE;
) -NR’COR?;
m) -CONR'R? ;
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5 B is an optionally substituted aryl or heteroaryl group selected from:

v

wherein,
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RZ is hydrogen, OH, C(O)OH, SH, SO;NR¥R™, NHG(O)R', NHSO.NR'R",
NHSO.R' C(OINR®RM™, C(OINHOR™, C(OINR®OH, OC(O)R™ or an optionally
substituted cyclic or heterocyclic acidic functional group, with the proviso that if R? is
SO,NR™R™, at least one of R'* and R" must be hydrogen:;
5 R® and R* are independently hydrogen, halogen, atkyl, alkoxy, OH, CF3, OCFs,
NO,, C(O)R™, C(O)OR™, C(OINRR™, SOuNR™R™, SOuR™, C(O)NR¥OR™,

OR13
/

O""--.._Z

\R”

wherein the substituents on the optionally substituted groups may be selected

, Cyano, optionally substituted aryl or heteroaryl,

from one or more R® groups.

10 R® and R® independently represent hydrogen, halogen, alkyl, alkoxy, CF3,
OCF3;, NOz, C(O)R'™, CIO)OR™, C(OINR™R™, 804NR"R™, C(ONR™OR™, cyano,
or an optionally substituted aryl or heteroaryl group,

wherein the substituents on the optionally substituied groups may be selected
from one or more R® groups.

15 R and R independently represent hydrogen, halogen, CF3, OCF3, NR"R",
NR™C(OINR™RY™, OH, C(O)ORY, SH, SOxNR™R™ SO.R™, NHC(O)R",
NHSONRPR™, NHSO,R™, C(OINRPRY, C(O)NR™OR™, OC(O)R® or cyano.

R' is hydrogen, OC(O)R', or an optionally substituted aryl, heteroaryl,
arylalkyl, cycloalkyl, aikyl, cycloalkylalkyl or heteroaryialkyl group;

20 R™ and R" are the same or different and are independently selected from the
group consisting of H; optionally substituted or unsubstituted alkyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl, and fluoroaikyl, or

™ and R when taken together form an optionally substituted 3 to 7
membered heterocyclic ring containing one to two heteroatoms selected from O, S
25  and N, and
wherein the substituents on the optionally substituted groups may be selected
from one or more R® groups; and
tis1or2
The definitions betow refer to the formula | that directly precedes these
30 definitions.



Hff ~ OHf / 378.3310.887.1. N _ 1. 10%~2. 481.9 x r HO\ O ng@;
378.3411.1387.1! O~ 1. 55% N2.-463.9 N OON H H ~H 378.3510. 2987 04 2005 .
1. 34% NN' ,J2. 471.9 H'H /| OOH/ ~ 378.3610.4887.11:2, _ 1. 4%N 2.
433.9 N YWO®2/0836 N N-NH ~ OH ! 378.36c01. 85% PCT/US02/12681
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These definitions apply regérdless of whether a term is used by itself or in
combination with other ferms. Hence the definition of “alky!” applies to “alkyl” as well
as to the “alkyl” portions of "alkoxy”, etc.

When any variable (e.g., aryl, R?) occurs more than one time in any

5  constituent, its definition on each occurrence is independent of its definition at every
other occurrence. Also, combinations of substituents and/or variables are pemmissible
only if such combinations result in stable compounds.

Alkyl represents a straight or branched saturated hydrocarbon chain having the
designated number of carbon atoms. Where the number of carbon atoms is not

10  specified, 1 to 20 carbons are intended.

The term halogen or Halo is intended to include fiuorine, chlorine, bromine or
iodine. '

The term fluoroalkyl represents a straight or branched saturated hydrocarbon
chain having the designated number of carbon atoms, substituted with one or more

15 fluorine atoms. Where the number of carbon atoms is not specified, 1 to 20 carbons
are intended

Aryl refers to a mono- or bicyclic ring system having one or two aromatic rings
including, but not limited to, phenyl, naphthyl, indenyt, tetrahydronaphthyt, indanyi,
anthracenyi, fluorenyl and the like. The aryl group can be unsubstituted or substituted

20  with ong, two, or three substituents independently selected from lower alkyl, halo,
cyano, nitro, haloalkyl, hydroxy, aikoxy, carboxy, carboxyalkyl, carboxamide,
mercapto, sulfhydryl, amino, alkylamino, dialkylamino, sulfonyl, sulfonamido, ary! and
heteroaryl.

The term heterocycle or heterocyclic ring is defined by all non-aromatic,

25 heterocyclic rings of 3-7 atoms containing 1-3 heteroatoms selected from N, O and S,
such as oxirane, oxetane, tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine,
piperazine, tetrahydropyridine, tetrahydropyrimidine, tetrahydrothiophene,
tetrahydrothiopyran, morpholine, hydantoin, valerolactam, pyrrolidinone, and the like.

The term heterocyclic acidic functional group is intended to include groups such

30 as, pyrrole, imidazole, triazole, tetrazole, and the like.

Heteroaryl refers to 5- or 10-membered single or benzofused aromatic rings
consisting of 1 fo 3 heteroatoms independently selected from the group consisting of -
O-, -8, and -N=, provided that the rings do not possess adjacent oxygen and/or sulfur



10.1087. 1N, 2. 451.9 H OH ~ OH 378.3710.3187.1! ~ 1. 36%-2. 423.8 H* D CH
8 1. 85%378.310 1 2 1787521 1 ..Oon. . 378.3910.3287.1/ 1. 63%~0 . 2.
409.9 Ho 0 “H/ 378.40~ 87.10 01. 44% N~2. 323.1 3.H 10 . HO WO 03//08E6H% 302
0 4 OCT 390%20863 US02112681 378.411. 20% 10. 3387. LHoW' ~ -fasozhS&0
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atoms. The heteroaryl group can be unsubstituted or substituted with one, two, or
three substituents independently selected from lower alkyl, halo, cyano, nitro,
haloalkyl, hydroxy, alkoxy, carboxy, carboxyalkyl, carboxamide, sulfhydryl, amino,
alkylamino and dialkylamino.
5 N-oxides can form on a tertiary nitrogen present in an R substituent, or on =N-
in a heterocaryl ring substituent and are included in the compounds of formula 1.
The preferred groups described below refer to the formula 1 that directly
precedes these preferred groups.
In a preferred group of compounds of formula |, A is selected from the group
10  consisting of:



0 bH 378.4210.1387.1. ~~ - ~ 11. 47%2. 520.1 fl 378.4310.3487.1D1. 18% 2.
449.9 ~ DH 378.4411.1487.10H 1. 1399 N . 1 N2. 424.0 HH ~ OH 04 OCT 2005
378.452.1387.1b 1. 13% ;0HL N - N =2. 423.8 1 87 ~ 378.4612I1IN 1. 51%-

o~ .0, WO0YBIH o CH ~ 1. 72% 378. 4710. 3888. 4N 2. 437. PCHUS0O¥/12681 ~ ON

378. 48b1. 29%
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R
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¥ 1,71 Ra ) "’7_‘ n , "1'7_ i
m=1-5
n=0-4
X= C, 0, N, S R7 Ra

wherein,

R’ and R® are the same or different and are independently selected from alky!
s and cycloalkyl such as, for example, methyl, ethyl, t-butyl, isopropy! and cyclohexyl
with methyl, ethyl, t-butyl and isopropyl being most preferred and,

R? is sefected from one or more moieties selected from the group halogen (e.g.
Bromine, Fluorine or Chlorine), CH,, CF3, cyano, -OCHjz, and NO2 , and



11.1587.1_2. 477.9 N 4 ON 378.4914 87 J"

~ 378.5011.1887.1.

b bH

10

15

20

n=0-6.

Preferrably, B is

wherein

)2~ry
51%2. 4 78.5212. 287. 1.
1- 1. 1S@DEZ&r?§ ~ N12. 461.4 ON .
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Rs
R4 Re
Ra S
Rz

1. 61%101.X~2 .. H.
1. 25% HNH 2. 480.0 Q H 378. 5110 1

1. 32% 2. 380.9 HH ™ QL
D 378.5411.187.1N 1

BT

G

R? is selected from the group consisting of OH, NHC(O)R™ and NHSO,R™;
R®is selected from the group consisting of SO.NR"*R"™, NO, cyano, C(O)

NRR* SO,R'™; and C(O)OR™;
R*is selected from the group consisting of H, NO., cyano and CF3;

R® is selected from the group consisting of H, CF3, NO2, halogen and cyano;

and

R®is selected from the group consisting of H, alkyl and CFa.

R™ and R™ are independently selected from methyl, ethyi and isopropyl or

when taken together R™ and R form a 3 to 7 membered heterocyclic ring containing

one to two heteroatoms selected from O, S and N, optionally substituted with one or

more R® groups.

More preferably, A is selected from:

R? Ra

%

3

AN

l

R9



04 OCT 2005 WO 02/ 083624 303 PCTI US02112681 378.5511.287.1rN -. 1. 5%
'~-2. 4099 Q N HHOOH/ [/ 1. 70% 378.5610.2087.1~--( 2. 478.1 NH Ho
OH E ~ 378.5710.4987.111. 17%2: 421.9 D OH/ 1. 51% 378.5815 87 04 OCTF 20T 582
10111 2 ..a. . 378.5910.4687.11. 18% 2. 477.9 HD OH

WO 02/083624 PCT/US02/12681
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Most preferably, A is selected from:
7 =8
7 o8 R R
R R® RA Ko
X WS k d
| o 2
// \ g R
R® R

, H&Ra.and HH,R

Most Preferably, for compounds of the present invention,
R?is -OH;
R* is CONRR™;
R*is H;
10 R®is H or cyano;
R® is H or alky!;
R’, R? are independently selected from H, methyi, ethyi, isopropyl and t-
butyl;
R and R™ are independently selected from methyl and ethyt.
15

In one embodiment of the methods of treatment of this invention using
compounds of formula IA, or in the use for manufacture of a medicament using
20  compounds of formula 1A, B is selected from the group consisting of:



378.6011.1688.4.-,,~N N NL. 54%2. 455.1 1 / 1IN FF H
378.6110.2187.1. 1. 84% ~q N V-, 2. 485.9 o OH 378.6210.

506. 1

i0

15

1. 34%378.65.,2.887.IN' N} 2. 480 yl:~] HDD Q OH H H |
0, 0, 0, i
27!8: 66102087 0che9p 1. 16 % N2. 486.0 0 H 10 87 ( H 1. 44% 378 6721N 2 545 ..
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provided that for the B group
RS
R* R®
R3
RZ

R? is not selected form the group consisting of: ~C(O)NR'R",

., RS 13
P_Ra'l R14/ {1
% | and SN
N R

1]
0 R~

s *
L}

and all other substituents are as defined for formula TA.

D!
4087.1H . 1. 4% 2.

Additional representative embodiments of the novel compounds of this

invention are described below. The embodiments have been numbered for purposes

of reference thereto.

Embodiment No. 47 is directed to compounds of formula IA wherein B is

selected from the group consisting of:

04 0CT 2005

1



HH NO O 378.6810.2387.11. 26%2. 493.9 378.692.1487.1D | ! * 1, 600/0 2.
437.9 D OH 378.7010.2487.1. ?164% 2. 469.9 H OH 0 4 OCT 2005 WD 02/ 083624
304 PCTI USOR112681 - 1. 64% 378.7118 88 471 1042 1 ... . 378. 7210, BEBHS

1. 41% Nwo o2083@4 451.7 p "H 1. 60% 378.7310. 3087. 1IN 2. 464 RokhigsiiO O OH -
- N! 1. 63%378.7410.2587.1 + N - 2. 470.1
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(1)

RZ
provided that R for this group is selected from the group consisting of: -C(O)NR™R™,

R*? 13
p—R31 R !
g— i I and &
R

o R30,N

Q)

2
v R

(4)
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Il~~ OHHHI / 378.7510.2687.1- 1. 10%N. 1 NN . 2. 448.0 H Hg’gﬁt
378.7610.5087.1. 1. 5%- 2. 477.0 O O' " 378.7710.4288. 41. 57% 2. VALT70H
AH 378. 784b chABdall. 75% HON N . 2. 478.0 ~ ~ OH F1 378.792.987.11. 21 %
2. 561 HH + - Re 378.801. 69% 10.4387.1, ~. ~. -+ . 2. 437. 9PhTHS0343681 304

378.8110. 4187, IN = 2. 436.0 M- O OH K U ~" 1. 90% 378.8210.4487.11-1 2.
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15



r 10.1388.4; ~ X /-H' 2. 524.1 0 4 OCT 2005 WO 02/ 083624 PCTI US02/ 12681 305
378.841. 46% 10.4588.4f2. 511.7 N H. H 378.861. 53% 10.3787.12. {5200 18/
NI OHr MOO 37$.881. 61%10.4787.1J """ o H- H =2. 506.1 1. 30%

378. 8910w&Y0208362268 161"1 2 ..HH o HH . a. EXAVPLE 378p@9/od s
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(10)

(13)

10 ’ (14)

wherein all other substituents are as defined for formula IA.
Embodiment No. 48 is directed to compounds of formula 1A wherein B is

15 selected from the group consisting of:



The above conpound from Preparative Exanple 378.68 was stirred with 4N
HCl / di oxane to yield the product (23% M+=437.9). EXAMPLE 378. 91 05067 1@
Using th re set forth in Preparative Exanple 2, S usi ng

Pr epar at ﬁ/€6&8§%l e 2.16 and Preparative Exanple 2.15, thté’%?(]ﬁﬂ%ﬁ%gg%rpound
was prepared (20% MH=472.9). 20 WD 02/ 083624 306 0 4 OCT 2005

PCTI US02112681 EXAMPLES 379- 393 Fol | ow the procedure set forth in Exanple
210 but using the amine fromthe -Preparative Exanple indicated and the

et hoxy squarate inftérnedi ate from Preparative 5 Exanple 87, the follow ng
cycl obut enedi one products werg,obtained. Ex.AnilineProductl.Yield(% 2.

(MH*) 3791090 0 1. 29% N N aj'i" z~ 2. 436.0 HH 0 OH 3801050 0 0 V 1. 6.3%
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15
wherein all substituents are as defined for formula IA.



HO 3821070 01. 8.6% 0 1 =2. 573.0 Oh NHH O OH 0 HO 3831430 0 O

o0 B
1 HH2. 497.0 0 OH WD 02/083624- 307 0 4 OCT 2005 PCT/ US02/ 12681 3! /a
384135f 529 N2 /01 1°° . NN. N NHHI '/ 0 CH
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Embodiment No. 49 is directed to compounds of formula IA wherein B is
selected from the group consisting of:

OH

5 wherein all substituents are as defined for formula IA.

Embodiment No. 50 is directed to compounds of formuia 1A wherein B is
selected from the group consisting of:

R4

CH
10

wherein all substituents are as defined for formula IA.

Embodiment No. 51 is directed to compounds of formula IA wherein B is
selected from the group consisting of:

R* N
s
R® X
15 OH

wherein all substituents are as defined for formula IA.

Embodiment No. 52 is directed to compounds of formula IA wherein B is
selected from the group consisting of:
20



3851300 01. 33lo f - --NeNN~ NHi ~ 2. 506.1 HO OH 387145& cﬁ%mﬂ%

r = 2. 449.1 HH D OH 3881400 a 01. 25%0 f = - 2. 477.0 f "N N 6 oH
389980 01, fi5% 0 /2. 542.1 NL ! HHo O OH 390960 01. 60%0 V 545.0 5 H H
02. | 0 BOBPPERS 01. 66% 0 r f 2. 540.1 PCT/US02/12681
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|
o} N rR*
R3 X
OH

wherein all substituents are as defined for formula IA.
Embodiment No. 63 is directed to compounds of formula IA wherein B is

5  selected from the group consisting of:

0
R* R®
|
Y
OH

wherein all substituents are as defined for formula IA.

10 Embodiment No. 54 is directed to any one of the Embodiment Nos. 48 to 53
wherein the compound of formula IA is a pharmaceutically acceptable sait.

Embodiment No. 55 is directed to any one of the Embodiment Nos. 48 to 53
wherein the compound of formuia IA is a sodium salt.

Embodiment No. 56 is directed to any one of the Embodiment Nos. 48 {o 53

15 wherein the compound of formula 1A is a calcium salt.

Embodiment No. 57 is directed to a pharmaceutical composition comprising at
least one (e.g., 1 to 3, usually 1) compound of formula IA as described in any one of
the Embodiment Nos. 48 to 53 in combination with a pharmaceutically acceptable
carrier.

20 Embodiment No. 58 is directed to a method of treating any one of the diseases
described above comprising administering to a patient in need of such treatment an
effective amount (e.g., a therapeutically effective amount) of a compound of formula
1A as described in any one of the Embodiment Nos. 48 to 53. The diseases referred
to in this embodiment are those described in the methods of treatment using

25  compounds of formula I.



NNHHO off 0 4 CCT 2405 WD 02/ 083624 308 PCTI US02/ 12681 392100D D1. 47%

N'/ -2. 512.1 1 N~ NN'101 HH 0 OH 393990 60% 0 2. 528.1 N 1 - N H
H O OH EXAMPLES 394 - 404.4 Followi ng the procedure set forth i B4 Iﬂ&im’ﬂ e 261
but usi nivae osasddnes fromthe 5 Preparative Exanpl es i ndirgangmamsi he tabl e
bel ow and the cycl obut enedi one derivative from Preparative Exanple 19, the

foll ow ng cycl obut enedi one products 4y obtained as racem c mxtures. Prep
Ex. I.Yield (%9 Ex.of Am neProduct 2. m 3. mCO 1.64% 394147~-N N"'V . ,-2.

358.1 3. 137 Emggd%_r'ne':riut ﬂlb. %5"{8, direc:ted to the use of a compound of formula 1A as
described in any one of the Embodiment Nos. 48 to 53 for the manufacture of a
medicament for the treatment any one of the diseases described above. The
diseases referred in this embodiment are those described in the methods of treatment

5 using compounds of formula I.



395148, .,"N g\N2. 372.1 3. 126 0 OH H !-1 3961491.94% 2. 386.1 !N -~.-3. 108

0 OH WD 02/ 083624 309 0 4 OCT 2005 PCTI US02/ 12681 | 2. 386. 103,;9@%5@[] Pl ~ 3.

134||rw"2¢5}‘)8‘b H O/ HHA 1. 87%398146,-IN N --2. 420 36 0 OH H
$7595%8b 15

kN. C! | 10eN N - ,2.434.1 3. 129 0 OH H! 1. otfed/Ree{BotN - -2
372. 1
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WHAT IS CLAIMED IS:
1. A compound of the formula
O P
B\.N N_,_A
H H

5 ()

or a pharmaceutically acceptable salt or solvate thereof wherein
A is selected from the group consisting of

10
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3. 154 OH 1. 86% 4011532. 386.1 3. 156 0 OH H O 1. 90% 402154IN ):;~' N):
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3.132 Y( _ H2NI 't O OHHH = 4042156.10 D 1.74%1 :2.412.1 HEN,N ' Q 3. 127
N NO OHHHI155.11 C30 1.73.4% 404.3H NN 2.372.1 N3.128 0 OH H i soner
Al soner A 156.11 0 1.72% 404. 4H2N.N N ~: ( N2.372.1 3.128 0 CH H o acT ;Uﬁ;pmar
Bi somer BwiO 2@SE4E 405 0, .0 To a solution of the am ne fron1Pre ara I've
Exanple 75.1 (11.3 g) in EtOH (100 nL) at room tenperat ur ECRESOFAAEY t he
product from Preparative Exanple 19 (16 g) in one portion. The resulting

m xture was stirred at refl ex overnight then concentrated under reduced
pressure. The crude residue was redi ssolved in CH2Cl 2
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(80 nmL) and was washed wi th 10% KH2PO4 (120 nmL). The solid precipitate that
was generated was filtered, washed with water and dried undef {MHdUWd05 The
resi due g&s reﬁtl;zrystal | ized from net hanol - net hyl ene chloride to give a cream
col ored 19284 g,  75%yield). (np 105-108 C, M+ 398. PETUSIYIE8IC T 2905
WO 02/ 083624 311 EXAMPLES 1101-1112.10 PCTI US02112681 If one were to foll ow
the procedure set forth in Exanple 21033 using the ethoxysquarate from
the Preparative Exanple indicated and the anines fromthe 5 Preparative
Exanpl e i ndi Gigsblbtetiifforhahb grig evnsistivg bl | owi ng cycl obut enedi one
products can be obtained. Ex. Prep Ex of “"Amne Prep Ex of Squarate 87
Product HO H 110215850 N. NO N1 |1 N HO O 11031687NON | N N N O OH
11041688N~ N 11051787f] OH I—ésH N NO C]—Ié—gl 11061788rN.0 4 OCT 20 05
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R?is hydragen, OH, -C(O)CH, -SH, ~SONR"R™, -NHC(O)R",
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“NHSO.NR™R™, -NHSO,R™ , -NR'R", -C(O)NRPR™, .C(O}NHOR™,
-C{OJNR"™O0H, - ${0,)OH, -OC(O)R™ or an unsubstituted or substituted heterocyclic
acidic functional group,

wherein the substituents on the substituted R? groups are the same or different

5 and independently selected from 1-6 R® groups;

R® and R* are the same or different and are independently selected from the
group consisting of hydrogen, cyano, halogen, alkyl, alkoxy, -OH,
-CF3, -OCF3, -NO,, -C(O)R™, -C(O)OR™, -C(O)NHR"Y, -C(O)NR™R™,

13
N,OR
'z&{ {]
Ny 14
-SOuNR™R™, -SO4R™, -C(O)NR"OR™, R™
13
|331 ) E
II'-I‘-R R4~ I
O
' 30-N 17 , .
10 R . -NHC(O)RY, unsubstituted or substituted aryl and

unsubstituted or substituted heteroaryl,

wherein the substituents on the substituted R® and R* groups are the same or
different and independently selected from 1-6 R® groups; _

R® and R® are the same or different and are independently selected from the

15 group consisting of hydrogen, halogen, alkyl, alkoxy, -CF3, -OCF3,

-NO,, -C{O)R™, -C(O)OR™, -C(OINR"®R™, -SO»NR"R", -C(OINROR", cyano, an
unsubstituted or substituted aryl and unsubstituted or substituted heteroaryl group,

wherein the substituents on the substituted R® and R® groups are the same or
different and independentiy selected from 1-6 R® groups;

20 R” and R® are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted alkyl, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted arylatkyt,
unsubstituted or substituted heteroarylalkyt, unsubstituted or substituted cycloalky!,
unsubstituted or substituted cycioalkylalkyl, -CO.R", -CONR™R™ fluoroalkyl, alkynyt,

25 alkenyl and cycloalkenyl,

wherein the substituents on the substituted R” and R® groups are selected from
the group consisting of
a) H,



0 0 1112.2 \ 500.1 or 88.1N .

1112.475.923.11Br 0 0 ZF-

0 500.2):t. NN1 1 OHO 4 OCT 2905 WO
02/ 083624 313 PCTI US02112681 1112.3500.5190 0 IV ~ ~ N O OH HYHQCT 2009

OH H H YWO 21362875. 4423. 14V-IN | s-

0

10

15

20

25

30

b) halogen,
c) —CF3,

d) -COR",
e) -OR™,

) —NR13R14,
g) -NO,

h) -CN,

i) -SO,0R",
J) —Si(alkyl)a,
k) =Si(aryl)s,
)= (R®),R"s],
m) —CO,R",

n) ~C(O)NRR™,
0) ~SO,NR™R™,

p) -SOR™,

q)-O(C=0)R",
r) —O(C=0)NR'*R",
s} -NR"*C(0)R™ , and

t) -NRCO.R™;

O OHHHO - 00 1112.510.1988.4H ~~ - N:~ NH~*

HO HH .0 1112. 775. #87A1SbAMbe1 ~ N Y,

345

R® is selected from the group consisting of hydrogen, atkyl, cycloalkyl and

cycloalkylalky!;

R? is independently selected from 1-6 of the group consisting of:

a) -R13,

b} halogen,

c) -CF,,
d)-COR™,

e) -OR™,

f) —NR”R”,

g} -NO.,

h) -CN,

i) -SO,R®,

i) -SONR™R™,
k) -NR*COR™



H* HH 1112.875.5023.145 00 H, rAN~( NH* HH 1112.975. 4@?%%{_63’\0 5
NHO HI | NOHI O 1112.1075.49500.60 0 NHH~1./NOHO O %05 WO
02/ 083624 | US02112681 314 EXAMPLES 1120.1-1120.12 Fol |l owing the procedure
set fort YY"l e 210 but using the anmine fromthe Prfd/8t42(1&%txanpl e

i ndi cated and the ethoxy squarate internediate fromthe Preparative Exanple
i ndi cated, the follow ng cycl obutenedi of46products were 5 obtained. Ex.Prep
ExPrepProductl. Yield Ex of (o m neSquara 2. M¥4' to 3. np 00 O

1) ~CONRVRM™,

m) -NR'3*CO,R",
n) -CO.R"™, and

NT N\

0) ;

R'" and R'" are the same or different and are independently selected from the
group consisting of hydrogen, halogen, -CFj, -OCF;, -NRR™,
-NRBC(OINR™®R™ -OH, -C(O)OR™®, -SH, -SOuxNRPR™, -SO,RY,
-NHC(OIR™ -NHSO.NR™R™ NHSO,R™, -C(OINR'*R™, -C(O)NR™OR™,

10 -OC(O)R™ and cyano;

R'2 is hydrogen, -OC(O)R*, or an unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted anylatkyl,
unsubstituted or substituted cycloalkyl, unsubstituted or substituted alkyl,
unsubstituted or substituted cycioalkylalkyl or unsubstituted or substituted

15 heteroarylalkyl group,

wherein the substituents on the substituted R'? groups are the same or different
and independently selected from 1-6 R® groups;

R and R™ are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted alkyl, unsubstituted or substituted

20  aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylaikyl, and unsubstituted or substituted
fluorcatkyl, or

R and R"™ can be taken together when both are attached to a nitrogen atom

25 to form an unsubstituted or substituted 3 to 7 membered heterocylic ring containing
one to two heteroatoms selected from oxygen, suifur and nitrogen,

wherein the substitutents on the substituted R'® and R groups are the same
or different and independently selected from 1-6 of H, alkyl, aryl, aryialkyl, fluroatkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylaikyl, amino, -C(O)OR",

30 -C(ONR™R™, -S(O)NR™R, -C(O)R", -SO,R"®, -NHC(O)NR®R™ and halogen;



1. 9/ 1120.1156.1687):~ '--1 0 2. A . 393.1 NO NH2 H H3. 154- 158

1120. 288.101. 55 @69NHN 02 355 0 of fD of f H 13. 199 201 0 0 19 43CT 2005
1120.3156.1288.1=1 HO 2 1355 NN. HH 1 O 3. 210 213 1120.488.1- j1. 30 %
NHN N 02W@e208362h C) =OHO=S=C) H H ' ' 70- 13. .1 OH73 112#CT403/32681
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R'® and R are the same or different and are independently selected from the
group consisting of H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryi;
R is -SOy alkyl, -SO» aryl, -SO, cycloatkyl or -SOzheteroaryl;
30 is alkyl, cycloalkyl, -CN, -NO3, or -SO.R™;

5 R3! are the same or different and are independently selected from the group
consisting of unsubstituted or substituted alkyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl and unsubstituted or substituted cycioalkyl;

wherein the substituents on the substituted R*’ groups are the same or different
and independently selected from 1-6 R® groups; and
10 tis 0, 1or2

2. The use of a compound of formutla IA for the manufacture of a
medicament for the treatment of a disease described herein:

N
= (1A)
~N N A
15 H H

and their pharmaceutically acceptable salts (e.g., sodium or calcium salt) and solvates
thereof, wherein:

A is selected from the group consisting of:

v (1)
R’ R® R7 RS R’ RS
R R R R RR

«H)QO '72 | .\N,O AN



1. 73 c0% 156. 14N N /2. 466 N. HH H 3., 105 5 o- 108 WD 02/ 083624 315 0 4
OCT 2005 PCTI US02112681 1120. 6p88. 10 0l. 21 %v39 Her . L NN, JCoM5~0 H H2.
3. 70- ?J“%Q %_{38 10 01. 15 % NO 2. 369 -10~ a offc H Hppr@endss? - 170
1120. 888" Y %

348

R R® 7 Rre 7 Ra
?'L)%Q‘* ??,)K/“O ?1’)&("“"0 za)g("‘ NR

|
L

'72)&@ ‘71)4@ R RP
5 o ¥

10



" HZN ~, 0 354 0t N2 0 HH 3. 121 124 1120.988.10 ~0, 1. 15 ja NFN+ N356 2

oN. O HH3. 200202000 1120.1 o 88.1Il,, 1. 25 0k"0 o " [ @CT 6B N N ~!
HHH3. 154 156 1120.1 156.1388.10 41. 57 1% 0 2. 404
WO 02/083624 PCT/US02/12681
349

7 o8 R’ g8
o X
%N> 771’ X | AN 1%_‘ | =
|/ =
o~ o
N=p N N ,
5 r 1
R’ R® R’ RE R’ R

R’ R®
P ) 2
1'?—,__ \ _> é Z and g
N_ , Ra RB
10
(2)
R? R® R’ R® R’ R®



~ NN3. 92- 0/ NHHHi t 94 js. 0 1120.1 156.1588. 10 D1. 61 2% 02. 351
N N3. 155 NN, HH H_ 157 WD 02/ 083624 316 EXAMPLE 1125 HO 5 t HO o
“ts HZNw §f0sd2k HO NH2 Step D of Step F 04 OCT 2005 PCHC'E}&Z% 1 1f

one were to use a simlar procedure to that used in Preparative Exanple 13.3

Step B, except using the hydroxy acid fgﬁn Bl oorg. Med. Chem Lett. 6(9),
1996,

R R° RA R E
0
X NN N
< e O ] ' 1
R’ R® R’ R® R’ R? R’ R®

a)%\’jj’ QK@ "L)%\j ?z)%(’j“,

Ra

R?X
0 R R® S R R
< 30 S0

R7 RE RT2
) hi R’ R®
¥ /"_ N
P | /> T-LL)Q \
RS Ne &
. N N—
10



10 1043, one would obtain the desired nethoxy conpound. Step E 0 4 OCT 2005
WO 02/ 083624 PCTI US02/ 12681 317-StenB If one were to use a sim D ar0C3ri8Bedur e
to that used in Preparative Exanple 13.19 Step B, except using the product
from St eBWQO%$3E, one woul d obtain the desired corrpoundP TUSOU 2681 | £ one
were to use a simlar procedure to that used in Synth. Conmun. 1980, 10, p.
107, except using the product from Step38Biabove and t-butanol, one would
obtain the desired conpound. 10 Step DIf one were to use a simlar

pr ocedur emtef)elh hgé abd98 rmgs%frstdwm @ou%@%ﬁe sﬂla@tkute@mamt th@ sBstithentr &bt
from Step C above, one woul d obtain the desired f onam de conpound. 15
Step E |Fndmendemt§y selegtasd #1081 thiel gioup copeisting ofoR @a@umed in Preparative
Exanple 13.19 St egs except using the product from Step D above, one woul d
obtain the desire orrpound. 20 Step F If one were to use a simlar
procedure to that used in Preparative Exanple 19, except using the product
from Step E above and addi ng pot assi um carbonate as base, one would obtain
t he desired compound. 25 Ste G If one Were fo foll ow theRbrFGcedure set

forth in Exanple 210, WI ng the B o) uct from Step W abgve and the
I

am ne from Preparative Ex ? : then ne.»—%uld obfea 'tIe
O

conpound. 30 WO 02/ 08362

QTG

10

+and

15 wherein one or both of the above rings of said A groups are substituted with 1 to 6
substituents each independently selected from the group consisting of: R® groups;



318 EXAMPLE 1130 O, _O.NI HO 4 OCT 2005 PCTIUS02/12681 Step If one were
to treat the product from Step C of Exanple 1125 with BuLl (2.2)4%(eqy) in
7HF fol | enching of the reaction mxture with N,

di et hyl @oﬁgéﬁnyﬂychl oride (1.1 eq.) then one would obtain %[/yéozéuag o~
Il /i4 1 10 Steg B If one were to use theiroduct of Step A above and one
were to follow Steps E, F and G of Exa 1125, except using the am ne
from Preparative Exanple 75.49 in.Step G then one would obtain the title
conmpound. Y 15 EXANRLE 1131 1 -N6~5 11 0 0 4 OCT 2005 WD 02/ 083624 319 0
D41

wherein the above phenyl rings of said A groups are substituted with 1to 3
substituents each independently selected from the group consisting of: R groups; and
5 (5)

R? RS R? RB

% N, » N}Rgzi)af

7 o8 7
)ﬂ/ AV '? R’ R®
.LLI. 9 N 8 )(
/>—— R R LLL. RS

O

13 8
R R Rr?
N\ \\ Rg
R14 n

10



-N Step f Step AHO-N Step GPh Step B Step D NH2 Step HY 5 Stec AA To a
sol ution of 3-nethoxythi ophene (3 g) in dichloronmethane (175 m)4 €T 7305 78C
was added chl orosul fonic acid (85 nmL) dropwi se. The m xture was stirred for
15 mn WOQRP8W2aNd 1.5 h at roomtenp. Afterwards, the nPLTASE2/ 4881 pour ed
carefully into crushed ice, and extracted w th dichioronethane. The
extracts were washed with PCTI CJS021126833 WO 02/ 083624 PCTI U502681 zZzOOS 320
brine, dried over nagnesiumsul fate, filtered through a 1-in silica gel pad.
The filtrate ' / i ve the desired conpound (4.2
g). Step B 5 Br‘ﬁ@%@%%fﬁf’f@%@@%@%%&@ %4. 5 g) was dissolved in
di chl ororrnethane (140 g¥rL) and added wth triethylam ngs(8.8 nL) foll owed
by diethyl am ne in THE| (2M_ 421 ngi_). he rg@ulti ngdm'xture s stirred at
roomtenperature v ght -~ The e\ waSs washet w4 ifle and sat ur at ed
bi carbonate (aq) and i i sodi um $ filtered
npouhd (&.4 g).Ngtep

through a 1-in siléj6 n 10 vacuo to
RS L) ard co

gi ve the desired tep B above (4.3
g) was dissolved in di ciRf orfonet hanen a -78C bath. A
solution of boron tribromde (1.0 Min 2 dichlorongfghane, 24.3 nL) was
added. The m xture was_stirred for 4 h while the ténperature was increased
slowy from-78C to 18, H20 was added, the two |ayers vwgRe separated, and
t he aqueous Iaye%«t was\ext rgcted with dichloro- methane. IThe 8orrbi ned

organi c |l ayer and € s were watie rﬁene, drif |
R 1 = P
r10 N——NH OH
12
R12 R“ !R
\N“'N ~N
\ s N
v
R? 3 = R3
2 R ’ 2
R ¥ Rz R
_ R*
12 R R /’\
R \N \ R0 i NZ ‘N
o | / R3 Y
RrR3 R ,
R® ' R? ' OH
Ff12 0
~ ||
OH . OH _ OH ,
R4
S
R3 S, /
M and R3 -
R? f Ry '

nisOto6; pisftos;, XisO,NH,orS; Zis11t03;
R? is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,
5 -SO.NRPR™, -NHC(O)R™, -NHSO:NR"R™, -NHSO.R™ , -NR™R™, -C(O)NR¥R™,
-C{ONHOR™, .C(O)NR"OH, - S{(O2)OH, -OC(O)R", an unsubstituted heterocyclic



magnesi um sul fate, filtered, and concentrated in vacuo to give 3.96 g of the
desired 20 hydroxy- corrpound S=D The product from step C aboge (e 8% 9)
was di ssgb ed in 125 nlL of dichloronethane, and added wi th_potassium

car bonat %ﬂng'gssg%;fol lowed by bromine (2 25 nL). The ni xtUrHUREEI288S (1 ed
for 5 h at roomtenperature, quenched with 100 nL of H20. The aqueous

m xture was addjusted to pH -- 5 using &58. 5N hydrogen chloride aqueous
solution, and extracted w th dichi-oronethane. The extracts were washed with

brine, draoktlc fvreitionabgroups ahtiat wbam@teﬂlHettemgicmdﬂaouwﬁﬂmomhat grodd whehein
filtrate was concentrated in vacuo to afford 4.2 of the e5|red

br omo- cotheiEnare 1 twb substituentg,en ﬁﬁ&hwsmﬁtﬁ%'@ﬂgﬁcﬁﬁd@@la@% OB?‘SQ;"@PPed in

' odoret nae CHEREVENE BT DEEbE e BB B IAG ol S8l R0 1261 -

321 was hpatgst to reflex and continued for 3.5 h. After cooled to room
t enper at ure, the m xturg was filtered through a Celite pad. The f||trate
was cﬁoncentratﬁt@hlﬁ?a Qﬁ@lﬁ) is indepangenty selacted pauthe M%CQ@%S@IQ@ i ed by

fl ash coI g t di s (1:1, vlv)
to give B %‘5‘%{ %QE} %@Bgéa %&g %ﬁ&c’% 3 (ﬁh T @g%t bﬁ@?s’t ep E (2.7
9) was cagyeyor®, Lgf(a) RESILCe0NRMIRM cBW, NRG3R1(3 sxD RS Io@)NR'BOR i mi | ar
procedure to that o eparatlve Exa 19 ste 10 Step G The im ne
product funsmbstigted-or sulstituies anys wusggatttuteda@r mbséﬁuf@dcmt@rmh hane and
cooled in a --78C bath. A solution of boron tribromde (1.0 Min

di chl oronet hane, 9.2 nL) was added dropwi se. The m xture was stirred for
4.25 h from-78Cto 5C. H2D (50 m - R'was, added, and th 1ayers wer e
separated. The aqueous ¢ a %r was 1s dxtracted W|th dig 6 omet hane. The

organi c | ayer and extr cl?'da ¢ washed QM th brine, and
concentrated to an oilp rpsi due he r @sidduandas (:sz%ﬁil ygd in 80 nL of
met hanol , stirred with so® um acetatg.{N.5 g) and dr &yami ne

hydrBchl oride (0.95 g) at roomtenpérature for 2 h. The ni xture was poured
into an aqueous m xture of sodium hydroxide (1.0 Maq, 50 m-) and ether
(100 m.). The two 20 |l ayers were separated. The aqueous |ayer was washed

wi t h et havhereirethere aes 1 tdifesubstituents on said substituted aryl group and each
substitutent is independently selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted heteroaryl group and each

15 substitutent is independently selected from the group consisting of: R® groups;

_ each R® and R® are the same or different and are independently selected from
the group consisting of hydrogen, halogen, alkyl, alkoxy, -CF3, -OCF3,

-NO,, -C(O)R®, -C(O)OR™, -C(O)NR™R™, -SO4NRR™, -C(OINR'™OR™, cyano,
unsubstituted or substituted aryl, and unsubstituted or substituted heteroaryl group;

20  wherein there are 1 to 6 substituents on said substituted aryl group and each
substitutent is independently selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted heteroaryl group and each
substitutent is independently selected from the group consisting of: R® groups;

each R and R?is independently selected from the group consisting of: H,

25  unsubstituted or substituted alky!, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyt, unsubstifuted or
substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, -CO,R, -CONR™R™, atkynyl, alkenyl, and cycloatkenyl;
and wherein there are one or more substituents on said substituted R” and R® groups,

30 wherein each substitutent is independently selected from the group consisting of:



conbi ned et her washings were re-extracted with H20 once. The aq{ﬂ?mz &ﬂgyers
were conbi ned, washed once wi th dichioronethane, adjusted to p ! i ng
3.0 Mand 0.5 M hydrogen chl ori de aqueous sol utions, and extracted with

di chl or oM b2#88624The or gani c extracts were conbi ned, washedTmsokitsgi ne,

dried over 25 sodiumsulfate, and concentrated in vacua to give 1.2 g of
desired am ne conpound. Step-.H The pr t fromstep F (122 ng) was stirred
wi th di ethyoxysquarate (0.25-m-) and potassium carbonate (75 ng) in 5 nL
of ethanol at roomtenperature for 5 h. The 30 mixture was diluted with

di chl or onet hetve, fil ter'é"ﬂog?ﬁ'ough a Celite pad, and concentrated to an oily
resi due, whi was sepa_L@Féad by preparative TLC (CH2Cl 2- MeOH= 15:1, v/v) to
give 91 ng of ‘the desired product. 0 4 O C T 2005 WD 02/083624

PCTI US02/ 126&3) 322 St eetCOR',oni ng the procedure set forth in Exanpl e 210,
and using the am ne fronep By eparative Exanple 75.9, the product (43 ng) from
Step H was cdverted toPRe: desired conpound (20 ng). 5 This invention

provj des novely conpoundsypfidgithe fornula (1): 0, ,0 BN NA -HH(1) 10 a
prodrug theredf, or a pharmaceutically acceptable salt or solvate of the
conpound or ®f said predOug; wherein A is selected from Y RO R7 RB N~ r~5
Rr RB 0 R7 R8 RO R9 15 V&02/083624 04 OCT 2005

g)
h) -S0,0R®,
i) --Si(alkyl);, wherein each alky! is independently selected,
10 i —Si(aryl)s, wherein each alky! is independently selected,
k) ~(R™),R™8i, wherein each R* is independently selected,
1y ~-COR",
m) ~C(OINR™R™,
n) ~SONR™R™,
15 0) ~SO.R™®,
P) ~OC(O)R",
q) ~OC(ONRR™,
r) -NRBC(O)R", and
s) —NRBCOR™;
20 R% is selected from the group consisting of: hydrogen, atkyl, cycloalkyl and
cycioalkylalkyl;
each R is independently selected from the group consisting of:
a) R
b) halogen,
25 c) -CF;,
d) -COR",
e) —OR",
f) -NRTR™,
g)  -NOg
30 h)  -CN,
) -SOR®,

i -SO,NR"R™,
kY ~-NR™@COR™,



PCTI US02112681 323 R7 R8 R7 \x-N.R9 R7 R8. VXR8 R7 R8 M-1-5 n=0-4

X-CO NS R/ RB Ra0ORR'6- Rae Rgn0O6 R RBRT RBR7T RB N N=J)NIRT 8 R7
e Yr 11 It ~~[ - 0--R9 and 0 4 OCT 200 /083624

PCTI U802ﬁ9§§983§§a\/\herei n, Wand R8 are the sane or di ffe‘?‘éﬂp\/\ggz]&

I ndependent|ly selected fromthe group consisting of H, optionally

substituted or unsubstituted al kyl, aryBp6heteroaryl,

) ~CONRPRY |
m) —NR™CO.RY,
n) -COR™,
o)
N‘f"N\
NH

p) alkyl substituted with one or more (e.g., one)} —~OH groups (e.g..
-(CH2)qOH, wherein q is 1-8, usually 1 to 2, and preferably 1),
q)  alkyl substituted with one or more (e.g., one)} -NR"R™ group
10 (e.g., -(CH2)NR™R™, wherein q is 1-6, usually 1 to 2, and preferably 1), and
r) NR™)S0,R" (e.g., R is H and R" is alkyl, such as methyl);
each R’ and R" is independently selected from the group consisting of
hydrogen, alkyl (e.g., Cy to Cg, such as methyl), halogen, -CF3, -OCF3, -NR"R™,
-NR®PC(OINR™R™, -OH, -C(Q)OR™, -SH, -SOuzNR¥PR™, -S0,R ™3, -NHC(O)R™,
15 -NHSO,NR®RY, -NHSO,R'™, -C(O)NR®R™, -C(O)NR™®0OR"™, -OC(O)R"™ and cyano;
R' is selected from the group consisting of: hydrogen, -C(O)OR™,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted
or subsgituted arylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted alkyl, unsubstituted or substituted cycloalkylalkyl, and unsubstituted or
20  substituted heteroarylalky! group; wherein there are 1 to 6 substituents on the
substituted R'? groups and each substituent is independently selected from the group
consisting of: R® groups:;
each R™ and R is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
25 substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, unsubstituted or substituted heterocyclic, unsubstituted or
substituted fluoroalkyl, and unsubstituted or substituted heterocycloalkylalkyl; wherein
there are 1 to 6 substituents on said substituted R and R' groups and each
30 substituent is independently selected from the group consisting of: alkyl, -CF3, -OH,
alkoxy, aryl, arylalkyl, fluroalkyl, cycloalkyl, cycloalkylalkyi, heteroaryl, heteroarylalkyl,



aryl al kyl , heteroaryl al kyl, cycloal kyl, cycl oal kyl al kyl, CO2R13, CONR13R14,
fluoroal kyl, 5 alkynyl, alkenyl, alkynylalkyl, alkenylalkyl, ender 20
cycl oal kenyl , wherein said substituents on said substituted groups ar%

sel ect ed WP BAM83¢%4  group consisting of: a) cyano; b) CO2RETUSG2EIBLONR RS;
d) SO02NR7R8, e) SO2R7;, f) NO2; g) CF3; is h) -OR7; i) -NR7R8; |)
---QCOR7; k) -Q(C=ONR7R8, and 1) h3bégen; 20 RO is selected fromone or
nore of the groups consisting of: Y 25 30 a) R7; b) R8 c) halogen; d)

TR SO0 SN O e 0 g
R™ is ot H, halogen, an? -NHC(O)NR”R%\;%r ’
R™ and R™ taken together with the nitrogen they are attached to in the groups
-NRPR™ -C(ONR®RY, -S0.NR™R™, -OC(OINR™R", -CONR™R",

5 -NRBC(OINR™RY, -SONR™R™, -NHSO,NR"®R™ form an unsubstituted or
substituted saturated heterocyclic ring, said ring optionally containing one additional
heteroatom selected from the group consisting of: O, S and NR'; wherein there are 1
to 3 substituents on the substituted cyclized R*™ and R™ groups and each substituent
is independently selected from the group consisting of: alkyl, aryl, hydroxy,

10 hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycioalkylalkyl,
heteroaryl, heteroarylalkyl, amino, -C{O)OR™, -C(O)NR'°R'®, -SONR™R"S, -C(O)R™,
-SO,R" provided that R'® is not H, -NHC(O)NR'™R', -NHC(O)OR', halogen, and a
heterocylcoalkenyl group;

each R' and R'® is independently selected from the group consisting of: H,

15 alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl;

R" is selected from the group consisting of: -SO.alkyl, -SO,aryl,
-SQ.cycloalkyl, and -SOzheteroaryl;

R* is selected from the group consisting of: H, alkyt, aryl, heteroaryl, -C(O)R®,
-SO2R" and -C(ONR™R?,

20 gach R" and R® is independently selected from the group consisting of: alkyl,
aryl and heteroaryl;

R is selected from the group consisting of: alky!, cycloalkyl, -CN, -NO,, or
-S0,R" provided that R* is not H;
each R* is independently selected from the group consisting of: unsubstituted

25 or substituted alkyl, unsubstituted or substituted aryi, unsubstituted or substituted
heteroaryl and unsubstituted or substituted cycloalkyl; wherein there are 1 to 6
substituents on said substituted R** groups and each substituent is independently
selected from the group consisting of: R® groups;

each R* is independently selected from the group consisting of: H, alky! and
30 cycloalkyl; and
tis0,1or2.



0) CO2R7, and PCT![JS0942WT 2005 5 B is an optionally substituted aryl or
heteroaryl group selected from R10O Rio RBI NH N RL OH 3 CH apd pghetggin, 0 4
OC7 20%%@% 083624 PCTfUS42112681 326 R2 is hydrogen,PC%S W SH,
S02NR 3R 4, e))R'B, NHSO02NR13R14, NHS02R13 C( O NR13R14, 8 13,

C(O NR130H, OC(O R 3 or an optionally éggsti tuted cyclic or heterocyclic
acidic functional group, with the provi that if R is SO02NRL3R14, at

| east one of R 3 and R14 nust be hydrogen: 5 R3 and R4 are independently
hydr ogen, hal 3gen, Aatampound kbfoymulHIA as3lefinedsn Claim 2 wheyein B, iscetgabed,

C( O NR13R14, S%thNRlSRléL St)R13, C(O NRLI3CR14, OR 13 N!/ ¢\ R14 ,
cyano, O ?ﬁ“&ﬁ% r§> E&&Q?ISPUB aryl or heteroaryl, wherein the substituents
on the optionally substituted groups may be selected fromone or nore RO
groups. 10 R5 and Rs independently represent hydrogen, hal ogen, alkyl,

al koxy, CF3, OCF3{INO2, C(OR13, C(OOR', C(ONRL3R14, SQ(t)NRL3R14,

C(O) NR13CR14, cyano, or an optionally substituted aryl or heteroaryl group,
wherein the substituents on t'he optionally substituted groups may be

selected fromone or ng rogps. 15 R and R11 i ndependently represent
hydr ogen, hal ogen, CF3, 3R14,

13
T R LOR"™
N i
P_._R31 R14/
%I! | and C\R1 .
R30/

10 and all other substituents are as defined for formula 1A in Claim 2;

(2)
R12
~ N’N\
o
RS
r Rz
wherein all substituents are as defined for formuia IA in Claim 2;
(3)
R11
3TN
.
RS
15 R?
wherein all substituents are as defined for formula 1A in Claim 2:
(4)
R!Z
!
N’N
| 4
R3



NRi 3C(O NR 3R14, OH, C(OOR', SH, SQ(t)NR13R14, SOzRt 3, NHC(O R13,
NHSO2NR13R14, NHSC2R 3, C(O) NRL3R14, C(O) NR 30R14, OC(O) R13 or OyidHd. 2|2 is
hydrogen, OC(O R13, or an optionally substituted aryl, heteroaryl,

aryl al kwwo oepgdspal kyl , al kyl, cycl oal kyl al kyl or het er oarpdbdogh2aioup; 20
R13 and R14 are the sane or different and are independently selected from
the group consisting of H optionally stituted or unsubstituted al kyl,
aryl, heteroaryl, arylalkyl,; heteroarylal kyl, cycloal kyl, cycl oal kyl al kyl,

and fluoropal kyl ,, o 13 and R14 when,taken t t.hex, foryn an optionally
substit UWBB"%X@B Sybsﬁﬂﬁﬂ dE %%F\éﬁ'a%@W@”P‘i”%gﬁ‘c'aﬁ‘?’é‘f%ﬂ]g one to two

het er oat ons selectgg fromO, S 25 and N, and wherein the substituents on
the optionally substituted groups may be selected fromone or nore R9
groups; and t is 1 or 2. The drt9nitions belowrefer to the fornula | that
directly precedes theserR'®d dgfinitions. 0 4 OCT 2005 WD 02/ 083624

PCTI US02/ 12681 327 These d i 6ns apply regardl ess of whether a termis
used by itself or in conbi ith other ternms. Hence the definition of
"al kyl " applies to al kylg3“as as to the "al kyl"™ portions of "al koxy",
etc. Wien any variable (e.g., mtyl, R2) occurs nore than one tinme in any 5
constituent, its defjnition on each occurrence i s jndependent of its
definiti Wﬂeéﬁ?m@l}@;ﬁm&?ﬁ?fa'@c%%ﬂ?ﬁﬂ%@foripﬂ'ﬁk’laé&#ﬁid;llé‘!mc%is of substituents
and/gr variables are permssible only if such conbinations result in stable
conpdunds. Al kyl represents a straight or branched saturated hydrocarbon
chain having the gsignated nunber of carbon atons. \Were the nunber of
carbon atons is not 10 specified, | to 20 carbons are intended. The term

hal ogen or Halo is intended tqﬁpnclude fluorine, chlorine, bromne or

i odi ne. The term fl uor o® &yt Represents a straight or branched saturated
hydr ocarbon chain having the i’gnat ed nunber of carbon atons, substituted
with one or nore 15 fluori Where the nunber of carbon atoms is not
specified, | to 20 carbor¥ are intended Aryl refers to a nono- or bicyclic
ring system having one or two Bfomatic rings including, but not linmted to,

phenyl. DARPARAN subBfiERNts afe™s Beh¥d FGBrRILA in CIRHR!
7)

10 Rz
whereirf all substituents are as defined for formula IA in Claim 2;

(8)

wherein all substituents are as defined for formula IA in Claim 2;
15

(9)

wherein all substituents are as defined for formula IA in Claim 2;



anthracenyl, fluorenyl .and the like. The aryl group can be unsubstituted or
substituted 20 with one, two, ofr three substituents |ndependentl fﬁ@ﬁCted
fromlower alk hal o, cyano, nitro, haloal kyl, hydroxy agﬁ boxy,
car boxyaM& ?2“§§¥boxanide, mercapto, sul fhydryl, am no,

di al kyl am no, sulfonyl, sulfonam do, aryl and heteroaryl The term

het erocycl e or heterocycllc ring is defadsed by all non-aromatic, 25

het erocyclic rings of 3-7 atons containing 1-3 heteroatons sel ect ed fromN,
0 and S. such as oxirane, oxetane, tetrahydrofuran, tetrahydropyran,
pyrrolidine, piperidine, piperazine, tetrahydropyridine,

t et rahydropyri m di ((Q) t et rahydr ot hi ophene, tetrahydrothiopyran, norpholine,
hydant oi n, val erol actam pyrraolidinone, and the |ike. The term heterocyclic
acidic functional group is i *ended to include groups such 30 as, pyrrole,
i mdazole, triazole, tetrazolle, and the |ike. Heteroaryl refers to 5- or

10- nenbered single or benz -ﬁs aronatlc rings consisting of 1 to 3

het er oat ons i ndependent |y Q\e romthe group consisting of - 0-, -S,
and - N=, prOV|ded that tfo not possess adj acent oxygen and/ or
sulfur 0 4 OC T 2005 MD 02/083 24 PCTI US02112681 328 atonms. The heteroaryl
group can be unsubstituted oPtsubstituted with one, or three

substitu ENRR ﬁﬂﬁﬁ cyano, nitro,
haloalkyﬁﬂbﬁig?@xy, g x%?ﬁféf %ﬁg?&?gﬁgbgyﬁﬁkﬁpkﬁianﬂgxanlde sui f hydryl,
am ne®, al kylam no and di al kyl am no. 5 N-oxides can formon a tertiary
nitrogen present in,an R substituent, or on =N- in a heteroaryl ring
substituent and ar§“5ncluded in the conpounds of formula 1. The preferred
groups descri bed beIOM/qgfer othe formula | that directly precedes these

preferred groups. In a pr r group of compounds of formula I, Ais
selected fromthe group 1Q_conpistjng of: ~ 4 OCT 2095 WD 02/083624
PCTI USQ2/ 12681 R7 R8 RY 1~-0 R n¥1-5

OH

wherein all substituents are as defined for formuia 1A in Claim 2;

10 (13)
R12
1
O~_ _N R*
rR? X
OH

wherein all substituents are as defined for formula IA in Claim 2; and

(14)
0
R4 R®
|
3
RNV
15 OH ;

wherein all substituents are as defined for formula IA in Claim 2.



n=0-4 X =C, 0, N, Swherein, 329 R RB RT RB ORI RT RB RT RS 4 RRO RT
R8 \XR8 and R7 Re R and R8 are the same or different and are i BéddfdntBdnt!y
selected fromal kyl 5 and cycl oal kyl such as, for exanple, nethyl, ethyl,
t-butyl , WOsB®8¥341 and cycl ohexyl with net hyI, et hyl , t-bBE'yflUsmﬁﬁlsopr opyI
bei ng nost preferred and, RO RO is selected fromone or nore noieties

sel ected fromthe group haI ogen (e.g. 3iomne, Fluorine or Chlorine), CH3,
CF3, cyano, -OCH3, and NO2 ,-and 0 4 O C T 2005 WD 02/ 083624 PCTI US02112681
330 n =0-6. Py ef er sel ected fromthe group

consi sting of ‘OH, W%Eéﬁ'\ﬁ’?é’”?n%%ﬁ?%%'@ iI's selected fromthe group
consi sting of SO2NR13R14, NO2, cyano, CGR®) NR1I3R14 , SC2R13; and C(O ORi 3;
R4 is selected fromthe group consigting of H NO2, cyano and CF3; 10 R5 is
selected fromthe group consisti ngR £~CFR® N2, hal ogen and cyano; and R6
is selected fromthe group consisting al kyl and CF3. R13 and R14 are

i ndependently sel ected from net hyIR S and™i sopropyl or when taken
together R13 and R14 forma 3 to 7 nmenbéredSheterocyclic ring containing 1is
one to two heteroatons selected fromO0,R5 and N, optionally substituted with
one or

wherein R® is selected from the group consisting of: -C(O)NR*®R",

R R N,OR“’
|
p— R31 R14/ i
g‘n oy
ge

/
RSO

and all other substituents are as defined in formula IA.
5. The compound of Claim 4 wherein the A group is

R’ R®

??_))K:&“*-o
’ N
wherein the furan ring is unsubstituted or substitued as described in the definition of A
for formula IA.

6. The compound of Claim 5 wherein said furan ring is substituted.
15



nore RO groups. More preferably, Ais selected from R7 R8 R7 R8 RO R7 R8
20 RRe R" R7 RB RTR8 Q 4 O C T 2005 WD 02/083624 PCTI|JS02/ 126dn4 88118y Re
y-AL RB and Most preferably, Ais selected from 5 Mst Preferably, for
conpounds of the present invention, is --OH R3is CONRIBR 4; R4 is H
14 Rs is Hor cyan; R6 is Hor alkyl;”R7, R8 are independently selected from
H nethyl, ethyl, isopropyl and t butyl; R13 and R14 are independently
selected fromnethyl and ethyl. 15 In one enbodi nent of the nethods of
treatment of this invention using conpounds of formula IA or in the use
for manufacture of a nedi canment using 20 conpounds of fornula IA Bis

sel ected fromthe group consisting of: W 021083624 332 H and

7. A compound of the formula

o P
B. /

N N-A

H H

(1)
or a pharmaceutically acceptable sait or solvate thereof wherein
A is selected from the group consisting of:

. R? RB R? RB . R? Rg
‘ HHM vy ~N 151)% AN
on , L . l/Q .
R® R R
R7 B8 R’ R® R'R® © ) R,:S
YO v | w | /Q o
Rg O Rg ! RQ '
111,R?r R R’ R? R7 R®
fho ~0 S NH
(‘N% k N\éé ' K N\ﬁé



R11 5 provided that for the B group RL R3 is not selected formthe group
consisting of. -C(ONR73R14, R31 : RO ,OR3 N NG to P-R3i RI¥ O[T 7085 R30
" and all other substituents are as defined for fornmula A. 10 04 OCT 2005
PCTI US02/ 12681 Additional representati £ enbodi ments of the novel conpounds
of this invention are described bel ow~ The enbodi nents have been nunbered
for purposes 15 of reference thereto. Enbodi ment No. 47 is directed to
conpounds of formula A wherein Bis selected fromthe group consisting of
WO 02/083624 333 (1) S N P-R31 R14, N 11 ki 1 and C 0 4 OCT 2005

PCTI USQ2/ 12681 provided that R3 for this group is selected fromthe group
consisting of: -C(ONRL3R14, R31 R13 ,OR13 F2 (2) (3) R11 1V

/7 Ré R R7 R R R®
N X N
L‘a)&n’ R o Ree T SR
0] ‘ ' o o
OEtRa
R’ R®
LLLL | ‘:‘._._RQ RTI R’
= 0
Ry ]
0=~ 9 ' K’( N
R g '
R
1 RTR® &
\ W RT Ra “ .
711_ (\\__:-?:\ R? 1'1. \|\Rg
n
n=0-6
RY R® Rsﬁ\
X X
¥ 8
R It RB y RB ,
X=-0-, -NH-, -&-




(4) 0 4 OCT 2005 WD 02/083624 334 (5) Rar 510 (6) (7) (8) (9 R4 PCTIU
S021 12681 is 04 OCT 2005 WD 02/ 083624 PCTf[TS02112681 335 (12) 5 (13) OH - ;
and wherein all other substituents are as defined for formula I{ﬁe Wi ment
No. 48 is directed to conpounds of formula | A wherein Bis 15°%s P cted from
the group consisting of: 0 4 OCT 20053 02/ 083624 PCTI US02/ 12681 336 (1)
(2) 504 04" ; and 15 wherein all substituents are as defined for fornula
A 0 4 OCT 2005 :

R’ R® R’ g8 R g8 Ri2
N, |
S ' S S
"—-N . y/ R N-.. /
Rg N"'-N ] N 1
R’ R® R K8 R7R®
N )(r A
S P SN
A I gt e
R ' N T N '
1 Hu)kf?‘ ? 8 )& N (:/;“ \
M~
VN ‘ N N:/
< S
11'17_ f A | \_‘_RQ
7 7\ /
-'---..\ g . ——...._\ 5 }f\
R , R o~ R?
RT B
¥ ]1'1 R Y . R7RB
......._RQ *
| L and '1"1‘ N | =
p
SARQ ' S N/

B Is selected from the group consisting of

RS R5 |
R11
R* RE R RE
SN
R? , —
N\\ ’ ' R® '
RZ N—N_
. H




WO 02/ 083624 PCTI US02/ 12681 337 Enbodi nent No. 49 is directed to conpounds
of fornmula A wherein Bis selected fromthe group consisting gf[( ¢ B/
wherein all substituents are as defined for fornula | A. Enbodi ment No. 50 is
directed to conpounds of forrmula I A rein Bis selected fromthe group
consisting of, 10 wherein all substitfuents are as defined for formula I A
Enbodi ment No. 51 is directed to conpounds of fornmula 1A wherein B is
selected fromthe group consisting of: | wherein all substituents are as
defined for forrmula I A Enbodi ment No. 52 is directed to conpounds of
formula | A wherein Bis selected fromngle group conshsting of: 20 0 4 OCT
2005 WO 02%624 PCTI4U802112681 338 Wnprel n all subsfiituents are as defined

Y : nd8® of formula IA
wherei n BN’s sel ecte isti : erein al
substitue e as defj sa LA, ' 54 is directed
to any Rine t Entfddi $e cdmpound of formula
| Ais a phagpeeutically ~ 55 is directed to
any one of the Enbodi nment S. 48 to 53 mhereln t he conpound of fornula IA
is a sodiumsalt. Enbodinment No. 56 is directed to any one of the Enbodi nent
Nos. 48 to 53 5 wherein the conpound of fornmula IAis a calciumsalt.
Enbodi mrent No. 5¢ is directed to a pharmaceutical conposition conprising at
| east one (e.g., o 3, usually 1) conmpound of formula I A as described in
any one of Rk igrent Nos. 48 to 53 in conmbination with a
phar mac&d i cal | y able carrier. 20 Enbodinent No. 58 is directed to a
nmet hod of treati one of the diseases described above conprising
adnlnlsterlng to patient in need of such treatnent an

R? is OH;

R® and R* are the same or different and are independently selected from the

for formnul .
b

group consisting of hydrogen, cyano, halogen, alkyl, alkoxy, -OH, -CF3, -OCF3;, -NO»,
-C(O)R", -C({O)OR", -C(O)NHR", -C(OINRR™, -SO4NRPR™, .80 R ™,
13

OR13 TR3"| 3 E
e

-C(O)NR®OR™, RN NHC(O)R",
unsubstituted or substituted aryl and unsubstituted or substituted heteroaryl,
wherein the substituents on the substituted R* and R* groups are the same or
different and independently selected from 1-6 R® groups,

with the proviso that when B represents
RS
R? R®

R '

RZ
R® is selected from the group consisting of; -C(O)NR'*R™,

R31 R’IS
é'l;__RS‘i H
(Ijl R14

R® and R6 are the same or different and are independently selected from the
group consisting of hydrogen, halogen, atkyl, alkoxv, -CFa. -OCFa.



effective anmount (e.g., a therapeutically effective anmount) of a conpound of
formula zA as described in any one of the Enbodi nent Nos. 48 §b5083.1Fhe

di seases referred to in this enbodi nent are those described in the mnethods
of treatnent using 25 conpounds of fg gula 1. WO 02/083624 339 0 4 COCT 2D65
PCTI US02/ 12681 Enbodi nent No. 59 is directed to the use of a conmpound of
formula A as described in any one of the Enbodi nent Nos. 48 to 53 for the
manuf acture of a nedicanent for the treatnent any one of the di seases
descri bed above. The diseases referred in this enbodi nent are those

027 08365 7o Ae B TACIOR veb BRI Y, SRR ST UNR RS San8. - -\
ot il ﬁfe@é}f A R AL s
PCTI US02/ 126@er8i R RibJHieRas @n4h@@mb2m0£ed/®5 RHRAGRYpPaET: HRDgarhaas1 341 $
R different and independently selected from 1-6 R® groups;

R’ and R® are the same or different and are independently selected from the
group consisting of H, unsubsfituted or substituted alky!, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, -COzR™, -CONR™R™, fluoroalkyl, alkynyl,
alkenyl and cycioatkenyl,

wherein the substituents on the substituted R” and R® groups are selected from
the groupl consisting of
a)H,

b) halogen,
¢)—=CF3,
d)-COR™,
e)~OR",

) —-NRTSR”,

g) —NOz,

h) —CN,

) ~S0,0R™,

i) —Si(aikyls,

k) =Si(aryl)s,

) - (R"¥),R™s;i,

m) —-CO.R",

n) ~C(OINR™R™,
0) ~=SO,NR™R™,
p)=SOR™,
q)~O(C=0)R",

r) ~O(C=0)NR"R",
s) -NR"*C(O)R™, and
1) -NR"BCO.R™:



R7 RB "RBa RO RT RB9RYrl) X XX=-0O, -NH, -SRI3 NRI4 R7T R8 5 n=1-5
WO 02/ 083624 342 R7T RB R7 RB 0 4 OC T 2095 PCTIUS02/ 12681 R7 RS r R7 R8
and 0 4 0 C T 2005 WD 02/ 083624 343 B is selected fromthe group, ¢6hglsti ng
of RRDR11 r R4 5 and R PCTI U5021126§(1)=7

R® is selected from the group consisting of hydrogen, alkyl, cycloalkyl and
cycloalkylatkyl;
R? is independently selected from 1-6 of the group consisting of:
a) R
b} halogen,
c) -CFj,
d)-COR",
e) -OR",
) _NRPR™
g) -NO2,
h) -CN, -
i} -SO.R",
j) -SO;NRR™,
k) -NR™®COR™,
) -CONR®R",
m) -NR"BCO,R™,
n)-CO,R™, and

N N\
NH
¥ L&’%\\\\ /
P N
o) :

R' and R'" are the same or different and are independently selected from the
group consisting of hydrogen, halogen, -GF3, -OCF3, -NRR",

-NR™C{O)NR"R™, -OH, -C(O)OR™, -SH, -SOyNR™¥R™, -SO,R",
NHC(O)R™,-NHSO,NRPRM™, -NHSO,R, -C(OINR™RY, ~C(ONR'*0ORY,
-OC(O)R"® and eyano;

R™ is hydrogen, -OC(O)R', or an unsubstituted or substituted aryl, unsubstituted
or substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted atkyl, unsubstituted or substituted
cycloalkylalkyl or unsubstituted or substituted heteroarylalkyl group,



R2 is hydrogen, OH -C(OOH -SH -S02NR13R14, -NHC(OR13, 0 4 0 C T 2005
344 - NHSO2NR13R14, -NHSC2R 3 , -NR13R14, -C(ONR 3R14, ,.C, (O NHORLINNG
-C(ONRL3OH, - S(02)OH, -OC(O R13 or an unsubstituted or substituted
heterocyclic acidic functional groupgggwherein the substituents on the
substituted R2 groups are the sane or different 5 and independently
selected from1l-6 RO groups; R3 and R4 are the sane or different and are
i ndependently sel ected fromthe group con3| sting of hydrogen, cyano,

hal ogen, al kyI al koxy, -OH, -CF3, - -N®2, -C(OR 3, -C(OOR13,

i g(O(O% ;\I NR1 5y ot SO( i §%5htuam%%§1§§g§§m%{ R é'gug’é%&%ﬁé REe Ordifferent | o,
T Najﬂindhﬁeﬁﬁenﬂy\kﬂé@ﬁﬂﬁbmdnﬁ Rigroups;ed or substituted aryl and
unsubstltut qpst%ut ed het roaryl wherein the substituents on the

subst i t ut e 8590k lffﬁaarﬁa%?é' aip indepandesty sslacted frepethgent | y

| ect
selectag ha@ﬂsﬂsvﬁgct BB S e I LRl P Estuagd o
al kyl ,aml, kmubsmﬁtai or émﬁtutewﬁétero@f}ﬂ}) R SUbsHIDE) GRBBbstttm(e@)d‘ﬂlﬁhﬂ@'I 4,

-SO(t)NR13R14 - cyano upsybstituted or substitut ed aryl
and uriénlm&sﬁltui@@@r §Hb§tdle®di helﬁwmlallw} dmsybstgutﬁﬂoor syhrtileed ayplealikybst i t uent s

on the sl o s RIL S WA SnlNfHsIBERURY or substituted fluoroalkyl,

or _ :

R and R' can be taken together when both are attached to a nitrogen atom to
form an unsubstituted or substituted 3 to 7 membered hsterocylic ring containing one to
two heteroatoms selected from oxygen, sulfur and nitrogen,

whersin the substitutents on the substituted R™ and R* groups are the same or
different and independently selected from 1-6 of H, alkyl, aryl, arylalkyl, fluroaikyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, -C(O)OR™,
-C{OINR™R'S, -S(O}NRR'S, -C(O)R™, -50,R"%, -NHC(O)NR**R™ and halogen;

'3 and R'® are the same or different and are independently selected from the
group consisting of H, atkyl, aryl, arylalkyl, cycioalkyl and heteroaryi;
7 is -SO; alkyl, -SO, aryl, -SO; cycloalkyl or -SOzheteroaryl;

R¥ is alky!, cycloalkyl, -CN, -NO,, or -SO,R’®;

R ;re the same or different and are independently selected from the group
consisting of unsubstituted or substituted alkyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl and unsubstituted or substituted cycloalkyl;

wherein the substituents on the substituted R*' groups are the same or different
and independently selected from 1-6 R® groups; and

tisQ,1or2.

8. The compound of Claim 7 wsherein Bis
: R
R4 R®

RS
R? ,
R*is -C(O)NR™R™, and R"*'and R™ are each the same or different alkyl group.
56788_1.DOC



different and i ndependently selected from 1-6 Re groups; Rﬁ43ﬁq @ﬁ are
the sanme or different and are independently sel ected fronlthe J
consisting of H unsubstituted or substituted al kyl, unsubstituted or
substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted arylal kyl, unsubstitut&edor substituted heteroaryl al kyl,
unsubstituted or substituted cycloal kyl, unsubstituted or substituted

cycl oal kyl al kyl , -CO2R13, -CONRi 3R14, fluoroal kyt, al kynyl, 25 al kenyl and
cycl oal kenyl, wherein the substituents on the substituted R7 and R8 groups
are selected from the group consisting of a) H 0 4 0 C T 2005 W021083624
PCTI US02112681 Snlﬁebc)manngerﬁCIalu)'?@IFSB \MDIEFGMJJS e) - OR13, g f)
-NR13R14, g) ---NO2, h) -CN, i) j) -Si(alkyl)3, 10 k)
_Si(aryl)3, 1) - (RL3)2R14Si, m)? --C(O NR73R14, 0)

- SO2NR13R14, 15 p) - SSO02R13, ry -0(C=ONRL3R 4, 5s)
-NR'C(OR14 , and t) --NR13 sel ected fromthe group

consi sting of hydrogen, alkyl, cycIDaIky? and cycloal kylal kyl; RO is

i ndependently selected from 1-6 of the group consisting of: a) -R13,

10.  The compound of Claim 1 wherein B is

R13
|

R14/N

o R?
and R" and R" aré the same or different alkyl group.

1. The compound of Claim 1 wher%in B is:
R

3TN
—eee
RB
RZ

{2  The compound of Claim 11 wherein R'' is H.

3, The compound of Claim 11 wherein R® is ~C(O)NRPR™,

4. The compound of Claim 11 wherein R® is —-S(O}NR"R™.

15, The compound of Claim 14 wherein tis 2.

16.  The compound of Claim 11 wherein R® is ~C(O)NR"™R" and R is H.
17.  The compound of Claim 11 wherein R® is —S(O)YNR™R™ and R"" is H.

18.  The compound of Claim 17 wherein tis 2.



b) halogen, 25 ¢c¢) -CF3, d) -COR 3, e) -0OR13, f) -NR13R14 g¢g) -NO2, 30 h)
-CN, i) -SO2R13, j) -S02NR13R14, 14 k) -NR13COR, 0 4 C C7 20 %

02/ 083624 PCTI US02112681 346 |) -CONRL3R14 , nm) -NRL3CO2R44, %Dﬁ k13
and NH o) 5 Rl and Rl11 are the sane ? pdifferent and are independently
selected fromthe group consisting of hydrogen, hal ogen, -CF3, -OCF3,
-NR13R14, -NR13C(O NR13R14, -OH, -C(OOR13, -SH, -SO(t)NRL3R14, -S02R13,

- NHC( O) R13, - NHSO2NR13R14, - NHSCRR13, -C(O NR13R14, -C(O NR13CR14, 10
-OC(O) RzZ3 and cyano; R 12 is hydrogen, -OC(O R 3, or an unsubstituted or

substituted @ryl .t gﬁuﬁgﬁha%%ﬁ{ ﬁm?éh—‘(f? NP Ly ed or

substit

unsubsﬁ‘“%{i’%ﬂ*%%p L@%ﬁfg oy S brde RO db@ﬁ@@ﬂﬁ@@d
cycl oal ‘F'QIEMI ngrs T substituted 15 heteroaryl al kyl group,
wherein the substituents on the substituted R12 groups are the sane or
different and independently selected from1l-6 RO oups R13 and R14 are
the same or 20.ff éftentormpdund of Ciziapth ddreréen o ecREDIFRYris aligl. gr oup
consisting of H unsubstituted or substituted al kyl, unsubstituted or
substituted 20 aryl, unsubstituted or substituted het eroaryl, unsubstituted

or substitutgd arfabkbound of Claim 19 wherein one of R™ or R™ is methyl.

22, The compound of Claim 11 wherein wherein R® is ~S(OWNR"R™ R" is H
and R™ and R™ are the same alkyl group.

23, The compound of Claim 22 wherein R' and R are methyl.

1

24,  The compound of Claim 1 wherein B is:
R4

25.  The compound of any of Claims 7 to 24 whereln A is selected from the

group cong;stmg of:
R’ R® R7 R® R R®- R? R®
O
BN X __ NNT
% WY \/,N T EX(\;
/"/ , S Yozl /< ,
RQ‘ =X Rg
RrR7 RB R7 RS

Q'/Rg ‘?Q)K’;“‘O‘ ‘—e)k:-\j; \-LLL RE

R7
RIRE =3 g R R x—-o

7~
PN e G

n=0-6 n=0-6 RO



unsubstituted or substituted heteroaryl al kyl, unsubstituted or substituted
cycl oal kyl, unsubstituted or substituted cycloal kyl al kyl, and unsubstituted
or substituted tluoroalkyl, or RL3 and R14 can be taken togethﬁrdﬂg%ESboth
are attached to a nitrogen atom 25 ?Z form an unsubstituted or é t'QUted
3 to 7 menbered heterocylic ring con }ning one to two heteroatons sel ected
from oxygen, sulfur and nitrogen, wherein the substitutents on the

substituted R13 and R14 groups are the same or different and independently
selected from1-6 of H alkyl, aryl, arylalkyl, fluroal kyl, cycloalkyl,
cycl oal kyl al kyl , heteroaryl, heteroarylal kyl, am no, -C(O OR15, 30

_S(OtNR15R16, -C(O R 5, -S02R15, -NHC(O NR13R14 and hal ogen;

WD 02/ 083624 PCT/ US02113681 347 R15 and R 6 are the sane or
di ffere_;r; e i ndependently cted fromthe group consisting of H,
al kyl, &ryl eyl , cycl oalfky nd heteroaryl; R17 is -S02 al kyl, -SO2
aryl, -SQ2 | kyl %IE_] -SQ2hiete Jroaryl; R3 is alkyl, cycloal kyl, -CN,
-N02, or -S02R{5;P5 R3 Qre t he me or different and are independently
sel ected from D)'r?[\%@upv consi 'éeji n@iaof unsubstituted or substituted al kyl,
unsubstituted or_gsubstituted aryl, unsubstituted or substituted heteroaryl
and unsybstj t ut or substituted cycloal kyl; wherein the substituents on the
subst i tYR®BR31 groups are the same or different and independently sel ected
from 1-6 RO & dafs;fusrealky, alikyboosydoglkylz. 2. The use of a compound of
formula I A fogs g h uf he.of~@, di canent for the treatnent of a
di sease desc% Hécﬁ'ﬁﬁﬂm 'rgﬁzﬁ*w&%%d eir pharmaceutically acceptable salts
(e.g., sodiuR%g HaF aCiy By satky)ora@F,sol vates  thereof, wherein: Ais selected
fromthe group consisting of: ~v (1) RRE R7T R$ O

26,  The compound of any of Cle_z{imsa7 -to 25 wherein A is:
‘ R R

'72&7“0
/
wherein the furan ring is unsubstituted or substituted.

27.  The compound of Claim 26 wherein the furan ring is substituted.

28,  The compound of Claim 27 wherein the furan ring is substituted with at
least one alkyl group.

29. The compound of Claim 26 wherein R’ and R® are the same or different
and each is selected from the group consisting of: H and alkyl.

30. The compound of Claim 27 wherein R’ and R® are the same or different
and each is selected from the group consisting of: H and alkyl.

31.  The compound of Claim 28 wherein R and R® are the same or different
and each is selected from the group consisting of: H and alkyl.

32 The compound of Claim 26 wherein R is H and R® is alkyl.

33, The compound of Claim 27 wherein R’ is H and R®is alkyl.



R7 R8 0 4 OCT 2005 WO 02/083624 PCTI US02/ 12681 5y 10 348 R7 RS R8 R7 R8 RY
Re R7 RS 04 0 CT 2005 WO 02/083624 PCTIUS02/12681 5 10 (2) R70RECRINIRS
349 R RB RT RB N N=J and RR$ 0 4 OC T 2005 WO 021083624 PCTI US02/ 12681

510 R7 R$ 350 R7T RS R7T R$ R7 R$ 372

34. The compound of Claim 28 wherein R” is H and R® is alkyl,

35. A compound of the formula (I):

o, P
B. /

N N-A

H H

()
or a pharmaceutically acceptable salt ot solvate thereof wherein:
A is selected from the group consisting of:



0 R R8B ~N~N and 0 4 O CT 2005 WO 02/083624 PCTI US02/ 12681 351 wherein the
above rings of said A groups are substituted with | to 6 substig ug@(gmﬁach

i ndependently sel ected fromthe group consisting of: RO groups; and
R R8 15 wherein one or both of the ab%f rings of said A groups are
substituted with | to 6 substituents”each independently selected fromthe
group consisting of. RO groups; WO 02/083624 (4) 0 4 OC T 2005

PCTI USO21 1 2681 R7 R8 352 R7 R$ and wherein the above phenyl rings of said A
groups are substituted with I to 3 substituents each independently sel ected

fromthe group cortsFL-stlng of . RO groups and 5 (5 RFT RBRT 7 18YRR /
' RO \)NB 8a CF,

e
5 Yo vy

N\

|lj|

o Y vy

|lf

N\



R Nt7 1L Ra R7 and ?~ JnomR 10 0 4 OCT 2005 WD 02/ 083624 353 B is
sel ected fromthe group consisting of RS RL Rlo RS HR11 R4 and g 4 BLT 2005
PCTI US02/ 12681 ni sGt 06; pislto5; XisO,NH orS; Zislto3; R2 is selected ?rom
the group consisting of: hydrogen, O%-4C(OOH -SHL 5 - SO2NRI 3R 4,

_NHC(O) R13, -NHSO2NR13R14, NHSO02R13, -NR13R14, -C(O NR13R14y '3 13
-C(ONHOR, -C(ONR13CH, - S(02)H, -OC(O R, an unsubstituted heterocyclic O
4 0 CT 2095 WD 02/083624 PCTI US02/ 12681 354 acidic functional group, and a
substituted heterocyclic acidic functional group; wherein there are | to 6
substituents on said substituted heterocyclic acidic functional group each
substi tuent being indep€ndent|y sel afted fromthe _group consisting of: RO
groups; 5 each R3 and R4 is independently selected from %he group consi sting

of , hydrogen, cyano,y ha gn, al ky OXY, 6, - N2,
_C(OR3, -COOCR, -C(QMRL7, -& O)h\ngLRm, R o 3R14, -SO(t)R13
-C(O NR130R14, unsubstituted’or substituted:aryl, unsubstituted or
substituted heteroaryl, 14

and

CF3 :/ =/
TO Y Y6
- Y CFy
A .
Y O Y
CF3 CF3 CF,
s Q O
YN YN %#D_
e L e
F : i d o
, ”{IS)_ % ‘c; % »
. H
\ : -0
/ l‘&l/\[f

and B is



10 RR14 ~ 31 P -TI4 Rand R30 N N -OR13 wherein there are | to 6
substituents on said substituted aryl group and each substitutgpti{ifgi0y

i ndependently selected fromthe group consisting of: RO groups; and wherein
there are 1 to 6 substituents on saig Substituted het eroaryl group and each
15 substitutent is independently sel g ed fromthe group consisting of. RO
groups; each R5 and R6 are the sane or different and are independently
selected from the group consisting of hydrogen, hal ogen, alkyl, alkoxy,
-CF3, -OCF3, -N®2, -C(OR13, -C(OOR13, -C(O NRL3R14, -SQq(t)NR13R14,

-C(O NR13QR14, cyano, unsubstijstuted or substituted aryl, and unsubstituted
or substituted heteroaryl groffp; 20 wherein there are 1 to 6 substituents
on said substituted aryl g oup_andgzfeach suq§3|t JQ@ i ndependent |y
selected fromthe group cons Ag of : R9 grou wherein there are |
to 6 substituents an said s and each
substitutent is independgp consisting of. RO
groups; each R7 and R8 is ind d #Tomthe group consisting

pendlent | y sel ect

of . H, 25 unsubstituted or substituted al kyl, unsubstituted or substituted
aryl, ﬁ Refituted or substituted heteroaryl, unsubstituted or substituted

arylalky unsubstltuted or substituted heteroaryl al kyl, unsubstituted or
substit ut ed RY s -6@Hkyl , unsubstituted or substituted cycloal kyl al kyl ,

- CC2R13, Cﬁ§513R14 n l, and cycl oal kenyl; and wherein there
are one or ﬁﬁﬁ% g%‘gﬁﬁéﬁﬁﬁ substituted R7 and R8 groups, 30

wherei n eachn $thtk%%ﬁ8 £s i ndependently selected fromthe group
conS|st|ng of 5 WO 021083624 PCTI US02112681 355 a) hal ogen, b)
- CF3, - CRRRf3H ord:);an(ﬂ?lB 5 e) -NRL3R14

R%is H, -CHj; or -CF3,
R" is H, and
R and R are methyl.



f) -NG2, g) -cN h) -SO020R13, i} -Si(alkyl)3, wherein each alkyl is

| ndependently selected, 10 j} -Si(aryl)3, wherein each al kﬁl Ifﬁ
i ndependently selected, k) -(R 3)2R14Si, vvherei n each R13 B4 0 oqvgq;endent |y
sel ected I} -CO2R 3, M -C(0)NRL3R}+4 - SO2NR13R14, 15 0) - SO02R13, p}

_OC(OR13, Q) --OC(ONR 3R14, r) -NR 13C(O)R14, and s} -NR 13C02Ri 4; 20
R88 is selected fromthe group consisting of. hydrogen, alkyl, cycl oal kyl
and cycloal kyl al kyl; 25 30 each RO is independently sel ected fromthe group
consi sting of a) “R13 b) hal ogen, c¢) -CF3, --COR13, e) -OR13, f}

I e DGRV e I Yo R I%c}m E%%@%%‘""s'&r%g M1 5000R14,

j;f rd ﬁ
AEIW(QN N H ,PEIY\/QN N([?)
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n) -CO2R13, 0) N=N~ NH 5 , p) al kyl substituted with one or nore (e.g., one)
-OH groups (e.g., -(CH2)gOH, wherein qis 1-6, usually 1 to 2 %E?
preferably 1), ) alkyl substituted with one or nore (e.g., 0 ﬁ IJsﬂigiSRM
group 10 (e.g., -(CH2)gNR13R14, whe,J;ﬁn gis 1-6, usually I to 2, and
preferably 1'), and r) -N(RL3)S02R14"(e.g., R13 is Hand Rl4 is aI kyl, such
as nethyl); each RLO and R11 is |ndependently sel ected fromthe group

consi sting of hydrogen, alkyl (e.g., C to Cc,, such as nethyl), hal ogen,
-CF3, -OCF3, -NR 3R14, -NR1I3C(ONRi 3R14., -OH, -C(O OR13, -SH,

-SQ(t) NR13R14, -S02R13, - NHC(O R13, 15 - NHSO2NRL13R14, - NHSQ2R13,

-C(O NR13R14, C(O NR1L 4, -OC(OR 13 and cyano; R12 is selected fromthe
group cons?sting of:i\hy g€n, -C(O OR13, unsubstituted or substituted
aryl, ups i tut 8e,0 sub§t| ‘uted heteroaryl, unsubstituted or substituted
aryl aIk 1Yy u rff)itd.ued or st ituted cycloal kyl, unsubstituted or r
substituted al 6,0 unsubstituted or substituted cycloal kyl al kyl, and
unsubstituted®or 20 substituted heteroarylal kyl group; wherein there are 1
to 6 substi tuent¢ onpt hg- substituted R12 gr oupg andoeach substituent is

i ndependent Ly se ed-fiLem the group sti B9 groups; each R 13
and R14_is pe ntly selected fr/o_%

g ou nsEstl ng of: H,
unsubst? ON subyyit al kytN un _ub tiNed oN bstituted aryl,

! O subdtit d or substituted
aryl al kyT, unsubstl tuted or substituted keteroaryl al ky nsubstituted or
substltuted cycloalkyl unsubstituted or substituted cycl oal kyl al kyl,
unsubsti t ut ed o uted heterocyclig uub@i tut ed~Qr substituted

f1 uor oal k%l unstl tuted or s stied he I kyl al kyl ; wherein
there are ‘ DSt N;u on sai'thaUbst It edtNRTS R14 groups and

each 30 sutp.;uep{t isind hdent |y gel qgted fro the group consi sting of:
al kyl, -CF3, -OH, alkoxy, aryl, arylalkyl, fl uroal kyI cycl oal kyl ,

cycl oaI kyl al kyl , heteroaryl, het eroaryl al kyI 05 WD 02/ 053624
PCTI US02/ 12681 357 gN(R49) 2, - C(O) OR15, C(O) NR15R1 (O)tNR' 5R 6,
- (O R15, -S02 providedrt hat %5!*& S not | og anvd NHC( O NR 15
R16; or N o} N N
-~ a3 h a
Ny N H

O HO R H

{Q j;f ,CQ* HO‘Q: j:[ /\O
Bt oo «Q el

v@ﬁicm ’QHLO
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R13 and R 4 taken together with the nitrogen they are attached to in the
groups -NR 3R14, -C(O NR 3R14, -S02NR 3R14, -OC(O) NR 3R14, - CON®43H14200%
-NR13C( O NR33R14, -SO NR13R14, -NHS02NR13R14 form an unsubstituted or
substituted saturated heterocyclic rifg said ring optionally containing one
addi tional heteroatom selected fromthe group consisting of: 0, S and NRLS;
wherein there are 1 to 3 substituents on the substituted cyclized R 13 and
R14 groups and each substituent is independently selected fromthe group
consisting of: alkyl, aryl, hydroxy, so hydroxyal kyl, al koxy, al koxyal kyl,
aryl al kyl, fluoroapkyl, ocycl oal kyl, cycloal kyl al kyl, heteroaryl,

het er oar y| al k¥ a -C(OO0OR 5, -C(O NR15R1S6, O NRLS5R 6, -C(O R15,

- SO2R15 ovi th 15[is not H -NHJ O 16, HC(;G)CRiS, hal ogen,

and a Het gf oc) Cd:@. kenW oup; each R 6 I ndgpendent |y sel ected
L anyl,

fromthe gmpupo$pn$isti¢g oft, 15 al kyl Naryl@lky , cycl oal kyl and
heteroaryl; R17 is selected omt he grouﬁ)coﬂkishing o : -SO02al kyl
-SQaryl, -SQcycl oal kyl, and -SQ2heteroaryl; R18 is selected fromthe
group consisting ofy, Hpalkyl, aryl, heteroaryl, -C(OR9, -S02R19 and
-CXC»NngRQO; Oy eath &?9 and R2 is independe/, | e d fromthe group
consi sting of | and heteroaryl; '@ S ct fromthe group
consi sti'ng ) |, c¥l oal kyl, -CN, - NIR & " Provi ded that R15
is not H €ndWOR3MIi S iﬁpep ndently selected frlom the gﬁ%up consi sting of:
unsubstituted 25 or substitured al kyl, unstbs@H ufed oHsubstituted aryl,
unsubstituted or substitute eteroaryl and unsubstituted or substituted
cycl oal kyl; wherein there are 1 to 6 substituents on said substituted R31
groups and eac W tyBht is independently el egted fyom the group

consi sti ng! ; dach R4 is independ by ct fromthe group
consi st n&“ . e~ 30 cycl oal lgrf]) @ i sa\:fr 2@ 02/ 083624 358
0 4 OCT 20¢5" 681 3. A conpound o Miul a I as” defined in

C ai m 2 wherei n¥B i%? sel dtt ed fromthe grdup Obhdtistingiof: (1)

N
il]\r@ )n @ g N
” NT NN O OHH H
O OHH H
o. 0 o 0
N N
| N/ 1_\ N
~N = N — §
e T g - RN
O OHH W O OH H H
o, 0
N Y
! A | SN
- i /"‘Y@L =
O OHH H N~ N NH,
O oHHh H [
0. 0 o o
| =
AR, OO
O OH I H/\T/ - NTOON
OHO H H



5 wherein R3 is selected fromthe group consisting of. -C(O NRL3R14, R31 N13
NOR'3 ¢ PR31 R4~ 1t 11 1 and Q 14 O R30 Nto and all othe

substituents are as defined for formula IAin daim2;, (2) vy d@4ﬁﬁéﬂ@$n al |
substituents are as defined for fornugg)lA in daim2; (3) Rf 15 R2
wherein all substituents are as defined for formula IAin Caim2;, (4) Rl12
1 0 4 OCT 2005 WO 02/ 083624 PCTI US02/ 12681 359 wherein all substituents are
as defined for formula IAin CQaim2; (5 RI0O 5 R2 wherein al

substituents are as defined for formula IAin Caim2; (6) R2 wherein al
substituents arecas defined for formula A in daim2; (7) 10 15 wherein’

al | suhstlt as eﬁlned for fornula A in C
O /--“
N/\\

R
O OH
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(8) R2 wherein all substituents are as defined for formula IAin Caim?2;
(9) wherein all substituents are as defined for formila IAin O alhGT 0%
02/ 083624 360 (10) 5 wherein all substituents are as defined for forrmula I A
in Cdaim2; (12) wherein all substitu s are as defined for formula 1A in
Caim2; 04 OCT 2005 PCTTUS02112681 erein all substituents are as
defined for fornmula TAin Caim2; and (14) 151 OH wherein all
substituents are as defined for formula IAin Caim2. 04 OCT 2005 WO

02/ 083624 PCTI US02112681 361 4. The conpound of Claim3 wherein Bis: R5 5

10 wher ei n R3 S se ect @d fromthe group consi Stl ngpof : 'CE(O)NRlBRM’ R2 R13
R31 I P_. o O R30' - a‘nd A ™ot h shituents are as
deflnedlhlf ound of ai whereln the A group is
0 N~ N
o OH O OH H H
Q
' E:EO o’
N J\/J\ : j:[
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0 OHE E g NN
O OHH H
O, O O 0]
S L O
~N N N OH _N N N
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Q O
en=4's PeN=gs
OHO H N O OHH H
0 O
veN=e i
% I\ N"™ /O
O OH H H o X, 0



R~ R$ wherein the furan ring is unsubstituted or substitued as described in

the definition of A for formula IA 6. The conpound of Caim5 whe [ﬂ',‘anZ[]ﬁa'd
furan ring is substituted. 15 0 4 OCT 2005 362 7.. A conpound of the Tornul a
aBN-\' NA HH(I} or a pharmaceug cally acceptable salt or solvate
thereof wherein A is selected fromthe group consisting of: R7 RB8 R7 R8 R7
Rs RO RO 9 RRTRB RTIRe RTR8B Q r NN~ N R8B YR RO R7T RB 0 4 OCT 2005 363
R7 RB R7T R RB N RS VARBa R7T RB RO 7 RR ~~Rs n06\R8 X\fa

O
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XRO RO X=-O, -NH, -S n=1-50 4 OCT 2005 364 R7T Re R7 RB R7 Re and B is
sel ected fromthe group consisting of HR7 R8 R7 / Re R12 \ N NiNCRARS X
"~/-\' NN R7 Re RL11 0 4 DCl1 20bu 365 R4 R12 4 f O,N NNR4 and OH' H
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R3Eand R4 are the sane or different and are independently sel ect ed fromthe

group consisting of hydrogen, cyano, hal ogen, al kyl, alkoxy, - oH, 0 3 2005
-OCF3, -N®2, -C(OR13, -C(OOR13, -C(ONHRL7, -(C( O) NR13R14, -SO(t ) NR13R14,
-SQ(t)R13, .ORls kR31 31 R13 R14 . N " 14 -C(ONR13OR14, R, R30_N,
-NHC(O R17, unsubstituted or substi tu% ed aryl and unsubstituted or

wherein the substituents on the substituted R3 and
r$1 different and independently selected from1-6

substituted heteroaryi,
R4 groups are the sane or

RO groups,

fromthe group congy st

with the proviso that when 8 represents RE R2 R3 is sel ected

of : -C(O NR13R14, R13 .31 R 11 -R31 R14' N |

and & PO L3 R5 and R6 are thg sang different and are
i ndependq&p ect frdm tBe group, co @ nglofl hydrogen, hal ogen,
al kyl, al kgxy. Y- CRX a OCT H® 5 Q- 3.0-C(O OR',

(O NRI3RY,  es0) NRIFRLA £ O NRI3ORL4, Leyao, undubptTt uted or

substituted aryl
t he substituents ond he

and unsubstituted or su@st

)

different gnd pAtepende
same or drlgf er and|ale
of H unsu j NOT S
aryl, unsubshitf.ed'or sa_l?
aryl al kyl, ‘unsubstitute

pﬁ'ﬁt@d heHeroar group, wherein
bstrtuted R5 and R6 grou S are t he sane or

y ectedfro 1- R7 and Ra are the
i endent |y Rle 3 fhe oup consi sting
ted al kyk, & \0 dbst it ut ed

te or substituted
unsubstituted or

bsti
al kyl"?

stituted heteroa

or substituted heéter

N
QEr
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al kenyl and cycl oal kenyl, wherein the substituents on the substituted R/ and
Re groups are selected from the group consisting of a) H b) hal 6§6h 0 c)
-CF3, d) -COR13, e) -OR13, f) --NRL3R14, g) -NO2, h) -CN, i) -5Q20R13, j)
-Si(alkyl)3, k) -Sl(aryl)3, 1) - (RL R14Si, m -CX2R13, n) -C(O NR13R14,
0) -SO2NR13R14 P) -SO2R13, q) -Q C= 3, r) - C=0) NR13R14, s)
-NR13C(O R14 , and t)14, 0.4 OCT 2305 367 R8a is selected fromthe group
consi sting of hydrogen, alkyl, cycloalkyl and cycloalkylalkyl; R9 is

i ndependent|ly selected from 1-6 of the group consisting of: a) -R13 b)

hal ogen, c¢) -CF3, d) C%fo e) -OR', f) -NR13R14 ®02, h) -CN,
"- i
» S iﬁi O

&
N+ N NTY
¢ H H O O i
0- 5 OH b H H H \?
oy PO
WGP i e
- NN o N )
O OHH H L, &/ OH H H




1) -SC2R13, j) -SO02NR13R14, k) -NR13COR14, , 1) -CONR13R14 n@)
--NR13C02R14, n) -&02R13, and r o) NH Rta and Rl11 are the sa 4cpr{:-rdziﬂqf‘ferent
and are independently selected fromthe group consisting of hydrogen,

hal ogen, -CF3, -0OCF3, -NR13R14, -NR1l O NRT3R14, -OH, -C(O OR13, -SH,
-SO(t)NR -3R 14, -SO2R13, -NHC(O R13,-NHSO02NR13R14, - NHSO2R13,

-C(ONRt 3R14, -C(O NR13OR14, -0OC(OR13 and cyano; R12 is hydrogen,

-OC(O) R13, or an unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted aryl al kyl,
unsubstituted or gsubsgi &:‘tbed cycl oal kyl, unsubshi tuteed or substituted

al kyl , Al r Sebstituted cy]cl og kWl al ory unsubstituted or
substi t ugsed lhet & al Kyl wagoup, a 4 nNCR h 368wherein the substituents
on the Subgt i fut N RIZNgr Offps are the”saffe of dif¥'ferelt and independent!y

sel ected foomoH 6HRO gpupgy; R13 and R14Car eQHhét saneHor
i ndependently selected fromthe group consisting of H,
substituted al kyl , ungybstituted or substituted _aryl
substituted he ar vy, unsubstituted or sute Q

¢d or substituted
and unsubsti tuted

unsubsti t ut
cycl oal k@i,
or substitUlted oro 4 Cg
nit forman unsubstitut ed substituted 3
to 7 menbered heterocylic ring containing one to two heteroatons sel ected
from oxygen, sulf ag@ nitrogen, wherein the sulstitgients on the

substi t utled an 4 @groups are the gane di r

sel ect edNw .ot ' aryl, arwlalleyl A fl

cycl oal kyl ;! et er oar y'ral Kyl , arﬂ?‘no, h,t(
- C(O NR 5Rj O R15, -S0QRHQ - NHC( OHNR13R

and i ndependently
cycl oal kyl ,

: ;and hal ogen;

I O, //,O \/ 0 0
ven-Gg H O
- v NTYN \ NN
O OHH H [/ N by B H
o)
1 Oy PO :l Oj (0/
N NN Y - NN
O OH lil }l{ O OH H H
’ I
! Oy N.. O O
ONy, O O \ L | N
L Y Wy
N N
YN NN OH | ‘/O
) , H H
OH H H
o, O
N -
No NP e I__f
e s AT
- ™ I}l f:l/\ O OH f“'[ Ei[/.\@
O OH H
N
i
| O\\gé'o\_ﬁz



R15 and R16 are the sane or different and are independently selected from
the group consisting of H alkyl, aryl, arylalkyl, cycl oal kyl aHh4UET?W5
heteroaryl; Rl7 is -SQ2 aIkyI -SC2 aryI - S2 cycIoaIkyI or -S02heteroaryl;
R34 is al kyl, cycloal kyl, fg - SC2R15; R31 are the sane or
different and are |ndependently selec ed fromthe group consisting of
unsubstituted or substituted al kyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl and unsubstituted or substituted
cycl oal kyl ; wherein the substituents. on the substituted R3' groups are the

same or dlfferent pand pndependently sel ected from 6 R9 groups; and t is
0, 1 or 2,8 N@mogﬁﬁ dMal m 7 vvperﬁthB él)% R3is
C(C)NRl%Cé?Jm%ﬂd‘ {4 are eacln Bthrﬁgp di 1§ er-nt al kyl group.
56788_| O'ET 2005 369 9. The cofpolind 6t M 8 wherein B is:
R13 | RL4 Q 184 The cohpound of O aimOL Werein B ks R R14.N 6 Rz and
R13 and R14 are the sane or different aIkyI group. 11.E The conpound of

Claim1l whereih B i§ Q}l 1Z The conpgy nd\ of aimdl wherein R11 is H.
13, The corpo HdNof L wher ei n i R&ﬂ 14. The conpound of
CIain11-de%ﬁ§ﬂﬂL% /L\?tNRlSRlﬁwq 15\ ou d of daim 14 wherein
tis2 /| N N ’b

H H

N
Il 0
0 o) 3
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NN
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o P_F
F
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16. The conmpound of Caim 11l wherein R3is -C(ONR 13 R 14 and R" is H 17.
The conmpound of Caiml 1 wherein R3 is -S(OtNRi 3R14 and R11 i s)HOCTI®Y The
conmpound of Claim 17 whereint is 2. 040CT2005 370 19. The conpound of C aim
17 wherein --C(ONRL3R14, R' is H, an 3 and R 4 are independently
selected fromthe group consisting of? ‘al kyl, unsubstituted heteroaryl and
substituted heteroaryl. 20. The conpound of Claim 19 wherein one of R13 or
R14 is alkyl. 21'. The conpound of C aim 19 wherein one of R13 or R14 is

met hyl . 22. The conpound of Claim 11 wherein wherein R3 is -S(0O 1NR13R74, R11
is H and R13 and R14 are the sane al kyl group. 23. The c und of C aim 22

wherein R13 and Rl are 5eth | . 24. The conpound of O ai erein Bis:
Ra 25. The cog ected fromthe

group coqyj st
wher ei n/CN N |

- CF2CH3 or : : CF?," 26. \T compound of
any of C aloms A |s R'DReC%-MHJCT 26D5 rt -d wherein

the fur'an ring is unsubstituted or substituted. 27. The corrpound of Claim
26 \/\herelnthefura(g\rln(g 0
A\

Qal kyl ,

N
g NN
O OH H H
O
AN
O OH H H
CN
O 0 9 O
O Y oo H 1«
N — =
- N© N N NTONTTNS
O OH H By and O OH H M \ /



28. The conpound of C aim 27 wherein the furan ring is substltutﬁg m‘\&g
| east one al kyl group. Y 29. The conpound of C aim 26 wherein Rrlgh g are
the sane or different and each is selected fromthe group consisting of: H
and al kyl. 30. The compound of C aig 7 wherein R7 and Ra are the sane or
different and each is selected fromthe group consisting of: H and al kyl.
31. The conpound of Caim 22 wherein R7 and Ra are the sane or different
and each is selected fromthe group consisting of: H and al kyl. 32. The
conmpound of Claim26 wherein R7 is Hand R3 is alkyl. 33. The conmpound of

d aim 27 wh Th

co?p(r)nund of %"&ﬂ;%‘ﬁ%&%@@ﬁoﬁ?@@ ﬁgg%gte@régqgg@f’88%§n§§@n§§{)oung of the

formula (1): %ﬁ H-H (1) or a phar maceutU:aI 1§ ad‘:‘cept able salt or
wh I

nNzA IS selectedfro Fsting of: 04 OC

T 2005 ,SN 3 \II\‘ i r CF3 cl OO 4, 374 N 3 CF3 CF3 S
--1-6 | i
0O OHH # N OH H




N and D Dox and Bis 0 4 OCT 2005 375 or wherein, R2is -OH R3is
Rs is H,

-S2NR 3R14 or -CONR13R14 R4 is H -CH3 or -CF3; R5 is H or cyano;
_CH3 or -CF3; RIk' is H and R13 and Rl14 are methyl. 0 4 OCT Jad)B7BiBs,

The conpound of Claiml selected fro:%;t he group consisting of: I N1 NI
N 040CT2005 377 HOO C HO 0 4 OCT 20051 NI

o 0
0 \;} H \\2 Qtﬁ:@
Oﬁiﬁ ~
o GHIYO Yzﬁ‘ﬁi e

O OHH H

lll I

38. A compound of the formula
,//\) N _,/

|
N —
/WN N/\EO)——
4 i \/
0O OH H H

or a pharmaceutically acceptéble sait or solvate thereof.

3%, A compound of the formula

(//O

74

N\

or a pharmaceutically acceptable salt or solvate thereof.



NI N3781 NI NNH 04 CCT 2005 379
NI NOHNO 4 OCT 2005 381 |

O HNON
NI NI NS5

N C
390
40, A compound of the formuia
l "’
N — z
YLV TCD
O OH H H o
or a pharmaceutically acceptable salt or solvate thereof,

41. A compound of the formula

a O
: ' \‘\\j /4
1 - N :
[
0 OH H

H F
!
H/\©/
or a pharmaceutically acceptable salt or solvate thereof.

42

Z

A compound of the formula

| NP
’“rQ*N W
O OH H th

or a pharmaceutically acceptable salt or solvate thereof.

43 A compound of the formula

o. 0
N
| = \l’
N N

N—
O OH H H

or a pharmaceutically acceptable salt or solvate thereof.

"”

~N 0 4 OCT 2005 380 |
04 0CT 2005
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44. A compound of the formula

Ck\ PO

.
-
.

|
N
g N° NN
O OHH H

or a pharmaceuticatly acceptable salt or solvate thereof.

45. A compound of the formula

N
I
N

) -
N NT N
C OH H H

or a pharmaceutically acceptable salt or solvate thereof.

46. A compound of the formula

_, o P

| :
A
O OH H H %

or a pharmaceutically acceptable salt or solvate thereof.

5383 1-11 NO 4 OCT 2005 384
N 049CT205 385 r NH2 4 (CHOET #40p 1

N+

NOO



386 0 4 OCT 2005 387 NI NI NQNN- NOOdAHHO 4 OCT 2005 388 37.
The conmpound of Caim3 selected fromthe group consisting of C, 1Cd. /P,
FI CNCN1 NCNO 4 0 CT 2005 38. A conpound of the fornula HQ §CT2HO aHH
H or a pharnaceutically acceptable s or solvate thereof. 39 x A conpound
of the fornmula 389 Sf- N1 NO H OR or a pharmaceutically acceptable
salt or solute thereof. 0 4 OCT 2005

47. A compound of the formula

N
I

=
)™

!
H

or a pharmaceutically acceptable salt or solvate thereof.

48. A compound of the formula

l N
Il

| O P \—
N l}l — I}l/\
O OH H H

or a pharmaceutically acceptable salt or solvate therecf.

49" A compound of the for_rﬁu_la -

| 3
N NTT NS

O OH H H

or a pharmaceutically acceptable salt or solvate thereof.




390 40. A conpound of the formula O or a pharnmaceutically acceptable salt or
sol vate thereof. 41.. A conpound of the formula O or a phar at: 1) Tigﬂ@l |y
acceptabl e salt or solvate thereof. 42, A conmpound of the formula or a
pharmaceutically acceptable salt or ?Qj vate thereof. 43. A conpound of the
formula O OH H H or a pharmaceutically acceptable salt or solvate thereof. 0O
4 OCT 2005 391 4& A conmpound of the formulal O OHHH or a
pharmaceutically acceptable salt or. solvate thereof. 45. A conpound of the
formula N 111 or a pharmaceutically acceptable salt or solvate thereof.
46. . A compegnd f obh8olifd B ks forfh H H or a pharnmaceutically acceptable
salt or solvate thereg?. 04 OCT f‘% 392 47. A conpound of the formula N
Il Yr I"RO OHHH or a pharmaceyti cakay acCeptapl e salt or solvate
t hereof . 48. A conpound of thF fo Nt
N nl— .
g N
O OHH H

or a pharmaceutically acceptable salt or solvate thereof.

51. A compound of the formula

N 5,’/%,:3

N J— -
O OH H H /

or a pharmaceutically acceptable salt or solvate thereof.

52. A compound of the formula

I Nt o
N |
O OH H Mo /

or a pharmaceutically acceptable salt or solvate thereof.

53. A compound of the formuia

o” N\ N, P \ N~ ?//
YN -
© HO H H /

or a pharmaceutically acceptable salt or solvate thereof.



NIlIl 0O OHHH or a pharnmaceutically acceptable salt or solvate thereof. A
conpound of the formula | NO OHHH or a pharnaceutically acceptable salt

or solvate thereof. 0 4 0 C T 2005 393 50. A conpound of the fdqyrQCRIEN O r
r 1 OHHHor a pharmaceutically ac, table salt or solvate thereof. 51, A
conmpound of the formula or a pharmaceutically acceptable salt or solvate
thereof. 52. A conpound of the formula or a pharmaceutically acceptable salt
or solvate thereof. 53. A conpound of the fornula or a pharmaceutically
acceptabl e salt or solvate thereof. 040CT201l 394 54. A conmpound of the
formula | H@40r q\@ﬁﬁpgﬁﬁgQﬁnggkhwumgceptabIe salt or solvate thereof. 55. A
conpound of the formu or a pharmaceutically acceptable salt or solvate

t hereof. 56. A conpound of thebf or rmul selﬁt ed fromthe group consisting
of: Y o=s=a \\S// \ :
Sy B

Y '?"\O
Ho H  H Y

or a pharmaceutically acceptable sait or solvate thereof.

55. A compound of the formula:

0 0

N.\,/i — : 0

|
N ) b /
oH H H

or a pharmaceutically acceptable salt or solvate thereof.

56. A compound of the formula selected from the group consisting of:

\\v/’
0=8=0Q
< O O o}
N— N _f/
N - : . N — N : ©
\ ? ’ I tzﬂ\g_ﬁr/‘
e} H H OH H H
@]




395 N+ 'N i I o NHHH o0=s=00""HNI 1 NHHH OCGSS OCFR3 HO04 OCT
2006 O HNHH i o=s=D L A-3 1 Nab..NHHH OD4DCT2005 396 H?Ngerg@ﬁ i
NNHHH/-,--01 I 1 0-1 NHHH57. The use of a conmpound of any 0 ai s
7 and 56 for the manufacture of a j:cament for treating a
chenoki ne- medi at ed di sease wherein the chenokine nediated disease is
selected fromthe group consisting of psoriasis, atopic dermatitis, acne,
asthma, chronic obstructive pul nonary di sease, adult respiratory disease,

NH
[j:;\ 0 o) 0
- = \ — =
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] ﬁ I h '
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' g ¥ | N
N — T _ 5
- ¥ ) w/\\ . ~N N N
l ]
O NH H H O HN H A/“\[::]
O-—?:o O=§:0
’ CFs

-

I
O NH H O NH, H H
O:?:o
CF3
0 0
g rd P
E 5 2
N N , HO 0
hoooh Y Y&
O™ “on O H H
Q
N 49 -~ Q% 49 -
N7 N © , N e
0=$=0 H bW o | WA
f N _,NH H H
o)



arthritis, inflammtory bowel disease, Crohn's disease, ulcerative litis,
septic shock, endotoxic shock, gram negative sepsis, toxic shodkTd dr one,
stroke, cardiac and renal reperfusion injury, glonmerul onephritis or

t hronbosi s, Al zhei ner's di sease, grqi vs. host reaction, allograft
rejections, cystic fibrosis, malaria,” acute respiratory distress syndrone,
del ayted type hypersen5|t|V|ty reaction, atherosclerosis and cerebral and
cardiac ischema. 0 4 OC T 2005 397 58. The use of a conpound of any of
Clainms 7 and 56 for the manufacture of a nedicanent for treating cancer.
59. The use of a qgnpouad of any of Clains '7 and 56 fq5 t hegranuf act ure of
a medi canent ﬁ§ g £ancer in combination wAN~t helu of #an

anti cancer @ f or] he =manbf acture of a nedi @ for|_t}eat3 ng ancer .
O The u§% & e anti-cancer ~age ing~ Se t he
gr oup EHonst, $ting of atkiig?ﬁggzggznts ant i net apol i tes,), nat urgl p\o cts and
their derlvatlve§‘ hor mbnes, anti - hor nones, c"'o@nglébenlc gents and
steroids, and synthetics. 61. The use of a compound of any of Clains 7 and

56 for the manufacture of a nedicanment for inhibiting ahgi ogenesis. 62. The
use of a conpound ef an,yoof Clainms 7 and 56, for the nmapuf act:ure of a

medi canent f@ hi Dit gl ogeni sis in conbi nat vm\. he .u/e of at

| east Qg an @ ngi nesrs cgnpound for the &R ur digcanment
for i nhPBIMI NG AhON genesll/s\Whe use of am)rrpn nof anw%% 7,
and 56 forgthe maan actur,‘,,e of medi cament forjtreating a d|,‘$eas el ect ed
fromthe group consisting of gingivitis, respi ratory vi-ruses, herpes

viruses, hepatitis viruses, H'V, kaposi's sarcona associated virus and
at her oscl er05| S. ch' OCT02905 398 64. The use of a conpgund Q;f any of C ains

7 and 56for nu‘.ﬁ gure~0f a nedi canent for ﬁ’ in €ni ¢ ocul ar
di sease. ||65. useQ_f adgm §4 wherein the angi Qg cCo ar di seqse is
sel ect ro mﬂg of ocul ar inf  Xpfatadn, W of
premat urity, d| abe |c i nopat) y, macul ar degener 2} |o,h] Wltth he type
preferred and corneal ne ascul ari zation. 66. TH& £se of Claim 58 wherein
the cancer treated is nelanoma, gastric

O
-

and —

. O

\\
N—NH

57. The use of a compound of any of Claims 7 and 56 for the manufacture of
a medicament for treating a chemokine-mediated disease wherein the chemokine
mediated disease is selected from the group consisting of psoriasis, atopic dermatitis,
acne, asthma, chronic obstructive pulmonary disease, adult respiratory disease,
arthritis, inflammatory bowel disease, Crohn’s disease, ulcerative colitis, septic shock,
endotoxic shock, gram negative sepsis, toxic shock syndrome, stroke, cardiac and renal
reperfusion injury, glomerulonephritis or thrombosis, Alzheimer's disease, graft vs. host
reaction, allograft rejections, cystic fibrosis, malaria, acute respiratory distress
syndrome, delayted type hypersensitivity reaction, atherosclerosis and cerebral and
cardiac ischemia.



carcinoma, or non-small cell lung carcinoma. 67. The use of C aim 59,
wherein the cancer treated is nelanonma, gastric carcinoma, or non-snall

cell lung carcinoma. 68. The use of O aim 60, wherein the wherd h0fhélltancer
treated is nelanona, gastric carcinggm, or non-small cell lung carcinona.
69. A pharmaceutical conposition conprising an effective anount of a
conpound of any of Clains 7 to 13 in conbination with a pharmaceutically
acceptable carrier. 70. A sodiumsalt of any of the conmpound any of C ains
7 to 13. 71 . A calciumsalt of any of the conpound any of Clains 7 to 13. 0

£ 0CT 2005299 1. 4 BPBIERGRALEGH A REPERIHACP, SRIBELSIAB Al Gh Rk of

anpunt any al b 1 in conbination w

phar magemiedicnmant facgeatimbtanestrier. 73. A conpound of the formula 0
BN-"NA HH(1) or a pharnmaceutically acceptable salt or solvate thereof

wherein A is selected fromthe group consisting of R7 RB R7 R8B RO Y R7 R8 N
RORTRBRT RBR RB %~-O'VNH4 N -J X RO~ RO'RO RO R7 R8

59. The use of a compound of any of Claims 7 and 56 for the manufacture of
a medicament for treating cancer in combination with the use of an anticancer agent for
the manufacture of a medicament for treating cancer.

60, The ﬁse of Claim 52, wherein the anti-cancer agent is selected from the
group consisting of atkylating agents, antimetabolites, natural products and their
derivatives, hormones, anti-hormones, anti-angiogenic agents and steroids, and
synthetics.

61.  The use of a compound of any of Claims 7 and 56 for the manufacture of
a medicament for inhibiting angiogenesis.

62 The use of a compound of any of Claims 7 - and 56 for the manufacture of
a medicament for inhibiting angiogenisis in:combination with the use of at least one anti-
angiogenesis compound for the manufacture of a medicament for inhibiting

angiogenesis.

63. The use of a compound of any of Claims 7. and 56 for the manufacture of
a medicament for treating a disease selected from the group consisting of gingivitis,
respiratory viruses, herpes viruses, hepatitis viruses, HIV, kaposi's sarcoma associated

virus and atherosclerosis.



0 4 OCT 2005 400 7 8 RR1 Ran=0-6r "1 RO X=-O, -NH, -S RI3_ Nr n=1-5
R77TR8 V'R 8a R7 R8 401 R7 Re Rr RB R7TRs R7 R8 Nd- S R R NN 8sdB 0%
selected fromthe group consisting of (1) RR RT R 04 0 CT 2005 1

wherein R3 is selected fromthe grou?%consisting of: -CCONRI3R4', 04 0CT
2005 402 R13 Rs1

64. The use of a compound of any of Claims 7 and 56for the manufacture of
a medicament for treating angiogenic ocular disease.

65. The use of Claim 64 wherein the angiogenic ocular disease is selected
from the group consisting of ocular inflammation, retinopathy of prematurity, diabetic
retinopathy, macular degeneration with the wet type preferred and corneal
neovascularization.

66. The use of Claim 58 wherein the cancer treated is melanoma, gastric
carcinoma, or non-small cell lung carcinoma.

67. The use of Claim 59 whersin the cancer treated is melanoma, gastric
carcinoma, or non-smalt cell lung carcinoma.

68 . The use of Claim 60, wherein the wherein the cancer freated is

melanoma, gastric carcinoma, or non-small cell lung carcinoma.

69 . A pharmaceutical composition comprising an effective amount of a

compound of any of Claims 7 to 13 in combination with a pharmacsutically acceptable
carrier.

70. A sodium salt of any of the compound any of Claims 7 to 13.

71. A calcium salt of any of the compound any of Claims 7 to 13.



l z, .,-NP | | (2) R11 ; and (3) and ,OR13 ~ R2 is hydrogen, O—l -C(O OH,
-SH, -SO2NR 3R14, -NHC(O) R13, -NHSOZNR13R14 -NHSO2R 3 , -NR

-C(O NRI3R14, -C(QNHOR13, -C(ONRI3CH, - S(02)OH, -0OC(ORI13 d}éaﬁT 2005
unsubstituted or substituted heteroc ic acidic functional group, wherein
the substituents on the substituted groups are the same or different and
i ndependent |y selected from1-6 RO groups; R3 and R4 are the same or
different and are independently selected fromthe group consisting of

hydr ogen, cyano, hal ogen, al kyl, al koxy, -OH, -CF3, -OCF3, -NOX2, -C(OR13,
AR, -c9) Nﬂﬁarmg@tmemosmaﬁw 4n er@etl Binour€oPaNRL30R14,
N.OR 3 Rl4 0 4 OCT 2005 403 R31 R 13 i 1 R30° N r~~na7 - NH
C(OR cqmmmsitwftame@f GCleimab¥ iand €d in wmbmtmrvsltlmmhaumeaemcaﬁubst i tuted
het er oa erel n the substituents on the substituted R3 and R4 groups are
t he sar?é')éBPt ablg RNt and i ndependent |y sel ected from 1-6 RO groups: RS and
R6 are the sane or different and are independently selected fromthe group
consi sting of hydrogen, hal ogen, alkyl, al koxy, -CF3, -QCF3, -NX®2, -C(C) R13,
-C(OOR', -C(ONR13R14, -SO(t)NRL3R14, -C(O) NR134R14, cyano, an

73. A compound of the formula

O A
B. /

N N-A

H H

. 0N
or a pharmaceutically acceptable salt or solvate thereof wherein
A is selected from the group consisting of

R’ R . R’ R®

| '/v_ )\r)xﬁ/)

. R'R® R’ RS R R® O —~s
O N\ N ,J
A % N ‘LLL)K[ \A¢
s l/“_,;,rsx.~ : |/l) lK) R®
R 0 R® Re '
R’ R® R R® R’ R®
“1')%’?"'0 S0 )QI“ NH
& "“)%i,\e BRI



unsubstituted or substituted aryl and unsubstituted or substituted

het eroaryl group, wherein the substituents on the substituted R5 and
R6groups are the sane or different and independently sel ected fOrdi§T1Hf RO
groups; R7 and R$ are the sanme or di f{)o%r ent and are independently sel ected
fromthe group consisting of H unsubsStituted or substituted al kyl,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted arylalkyl, unsubstituted or substituted

het er oaryl al kyl , unsubstituted or substituted cycloal kyl, wunsubstituted or
substituted cycl oal kyl al kyl, -CO2Rr3, -CONR13R14, fluoroal kyl, al kynyl,

al kenyl and cycl oal kenyl, whyrein the substituents on the substituted R7 and
Rs groups are sel eckhegdefgfom the group r:gmsi sting of a)l#’ rEtb) hal ogen, c)
--CF3, d) -COR13, e -Al{\?lB, f) -NRL3 g) -NO2, h) 1) -S020R13,

i) -Si(alkyl)3, k¥ -S(arfl)s3, 04 OCE 8% 404 1) - ( RS

-Q02R13, n) -C(O NR13R34, 0) -SQZNR13R14, P): _S02R13, Q) =0) R13, r)
-Q(C=O NR13R14, s) -NRI3C(O'R14 , and t) -NR1"CO2R14; R5 i | ected from
the group consisting of hydrogen, alkyl, cycloal kyl and cyclFoat&®Yl al kyl; RO
"lIs independently sel ect ed from 1-6 of the group consisting off

R'R
I.,'L‘ l \_\—"Rg RT Ra
- 0
DS
O—\Rg ' K}(N
RO

R

n=0-6
R® R R
X X

8

R . RB , R& ’
X=-0-, -NH-, -S-

R®

~2

w) n E-N’Rw

% R® E ‘R14



a) -R13, b) halogen, <¢) -CF3, d) -COR13, &e) --OR13, 13 14 f) -NRR, 09
-NO®2, h) -CN, i) -SO2R13, j} -S2NR?3Ri 4', k) -NR1L3COR14, |) CO\IRlaR14,
m -NR 13C2R74, n) -CO2R13, and NH o) 405 0 4 00 IMR " and fR ﬂ*ﬁhe
same or different and are independenid)y selected fromthe gr oup con I'sting
of hydrogen, halogen, -CF3, -OCF3, -NRL3R'4, -NR 13C(o )NR 3R 14, -OH,
-C(OOR', -SH, -SO(j)NR'R 14, _So,R 13, -NHC(O)R' - NHSO2NR'RI 4, - NHSO2R',
-C(ONR'R', -C(ONR 13 OR', -0C(0)R13 and cyano; 13 RI12 is hydrogen,
-OC(OR, or an unsubstituted or substituted aryl, unsubstituted or
substituted het eroa}r% unsubstituted or substi t ut ed are@ lkyl,
unsubstituted or stituted cycl oal®&y|, unsubstitu substl tuted

al kyl, unsubstit ubsti t ut ol oal kyl al ky N ubstituted or
substituted het e?’@arylaj‘\g group, e}-nR?he subst | tu ht#& on the
substituted R 12 groyps "are the sanme b'r‘Ndl fferent and ind epe nd ently
-selected from1-6 groups; R' and R 14 are the sane or different and are

i ndependently selected fromthe group consisting of H unsubstituted or
substituted al kyl, unsubstl tuted or substituted arylg’gmsubstituted or

substituted heter oa‘RyFR unsubsti t ut Rﬂr substi tuted awyl al kyl,
unsubstituted or e/éed het e | & kyl, unsubs'b,} 8%, substituted
cycl oal kyl , unsug'sktl t or subs ituf eg}-q:;ﬁcl oal kyl a k I @ unsubsti t ut ed

or substituted fluor N-N

78
R'.? RB =7 Rg R? RB R'R
7
S s AN O
. /N ~N Nﬂ ’ N .
7V 8
R RS R’ RS R'R
pawe MoS [ =R
W L7 ) W, 7 \\\ AN
RS O\Rg ,
R? RB R7R8

/4

and

o8
e
8><

B is selected from the group consisting of

(1)

wherein R? is selected from the group consisting of; -C(O)NR"R™,



or R 13 and R 14 can be taken together when both are attached to a nitrogen
atomto forman unsubstituted or substituted 3 to 7 nmenbered hgt&qgcm%i C
ring containing one to two heteroatorns selected from oxygen, sulfur and
nitrogen, wherein the substitutents the substituted R 13 and R 14 groups
are the sane or different and i ndependently selected from11-6 of H, alkyl,
aryl, arylal kyl, fluroal kyl, cycloal kyl, cycloal kyl al kyl, heteroaryl,

het eroaryl al kyl, amno, -C(OORI -5, -C(ONR'R6, -S(OtNR5R 6-' -C(OR 5,
-S02R', -NHQUONR 13 R 14 and hal ogen; R'5 and R16 are the sane or different
and are independently sel ected fromgtshe, group consisting of H alkyl, aryl,
aryl atkyl, cycl oal kvi cargf'het eroaryly; REl7 is -S 02 CPRkyI , -S 02 aryl. ~
S02 cycloa I kyl o r -Sp_Z_ e{ergﬁg/N 2 R 311 is aljkyl, cycloal kyl, -CN,
=2, or, -SO2R"' ., R3lsarjg the s or ||dicf f grgnt Care independently

sel ected fromthe group Oconsisting, oiN unsubstituted R¥ substituted al kyl,
unsubstituted or substituted-aryl ,R unsubstituted or substituted heteroaryl
and unsubsti t ut e(i gr substituted cycloal kyl; g4QGLAM 406 wherein the
substituents on tf?l substituted R3' groups are the same or different and

i ndependently selected fromJd#6 R9 groups; and t is 0, 1 or 2. 74. The
conpound of Claim73 whereiry Bis: R5 2- Rwherein RR is -OH R3 is

-C(Q NR13R14, and R13 andg-Rd4 aee each the same or different alkyl group.
75. The conpound of C ai rein 8is: RI3 | RL N6 Rz wherein R4-is
-OH, and R13 and R14 ak or different al kyl group. 76, The conpound
of Caim?73 wherein BTs: ,

: and

R

R?is hydrogen, OH, -C(O)OH, -SH, -SO;NR™®R™, -NHC(O)R®,
-NHSO:NRVR™, -NHSO,R™ , -NR™¥R", -C(O)NR™R™, -C(O)NHOR'™,
-C(O)NR™OH, - S(0,)OH, -OC(O)R™ or an unsubstituted or substituted heterocyclic
acidic fun::'tibnal group,

wherein the substituents on the substituted R? groups are the same or different
and independently selected from 1-6 R® groups;

R® and R* are the samé or different and are independently selected from the
group consisting of hydrogen, cyano, halogen, alkyl, alkoxy, -OH,
-CF3, ~OCF3, -NO;, -C(O)R", -C(O)OR™, -C(O)NHR'?, -C(OINR®RY,

N/ORTS

it

C
‘o 14
-SOyNRPRY .804-R™, -C(ONRPOR™, % R



0 4 OCT 2905 407 77. The conpound of Claim73 wherein Bis: RL1 R R2 wherein
R2is -OH R3 is -C(ONRL3R14, and R1l is H 78. The conpound of} {Q&imy 73
wherein Bis: Rl11 RB R2 wherein RRis -OH R3is -S(O NR 3R14, and Rll is
H. 79. The conpound of Caim78 whergizn t is 2. 80. The conpound of Caim 73
wherein Ais: X wherein the furan ring is unsubstituted or substituted. 81 .
The conpound of Caim73 wherein Ais: R/ R8 !r k wherein the furan ring is
substituted. C4 C CT 7005 408 132- The compound of Caim73 wherein Ais:
R7 R8 wherein the furan ring is substituted with at | east-one al kyl group.
The c ound of any gfa Clains 80 to 82 wherein R7 and R8 are the sane

or dl ff and each is peleagted fromthe group consisting of: H and al kyl.
: }‘? Q_rﬁﬁ)und of 01@_Lnk8r3%wher ein R? is H and R8 is al kyl. peg
|
3g-N -
R™7 | -NHC(CIRY, unsubstituted or substituted aryl and
unsubstituted or substituted heteroaryl, |

wherein the substituents on the substituted R® and R* groups are the same or
different and independently selected from 1-6 R® groups:

R® and R® are the same or different and are independently selected from the
group consisting of hydrogen, halogen, alkyl, alkexy, -CFj, -OCF,,
-NO,, -C(O)R®, -C(O)OR™, -C(O)NRR™, -SOyNR™R™, -C(OINR"OR™, cyano, an
unsubstituted or substituted aryl and unsubstituted or substituted heteroaryl group,

wherein the substituents on the substituted R® and R®groups are the same or
different and independently selected from 1-6 R® groups;

R’ and R® are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted alkyl, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cyc]oa!kylalkyi -COzR‘3 (3C>I\1R“"i'-i‘4 fluoroatkyl, alkynyl,
aikenyl and cycloaikenyl, ’ '

whefein the substituents on the substituted R” and R® groups are selected from
the group consisting of :

a)H,

b} halogen,
¢) ~CF3,
d)-COR",
e)—OR",

f) —NR13R14,
g) —NO.,

h) ~CN,

) —-SO,0R™,
i) —Si(alkyh)a,
k) —Si(aryl)s,



)~ (R¥)R"si,
m) —COR",

n) —C(O)NR™RY,
0) -SONR"R™,
p)-SOR™,

q) -O(C=0)R",

r) —O(C=0)NR"¥R™,
s} -NR®C(O)R™, and

) -NR™CO.R™;

R®is independently selected from 1-6 of the group consisting of:

a) -R13,

b} halagen,

c) -CFa,

d) -COR™,

e) -OR™,

f) —NR13R14,

g) -NOg,

" h)-CN,

i) -SO;R™,

i) -SO.NR™R™
k) -NR*COR™,
[) -CONR™R™ |
m) -NR?CO;R™,
n) -CO,R*, and

NJﬁN\.
NH
Sred

04 0CT 280

R% is selectéd from the group consisting of hydrogen, alkyl, cycloalkyl and
cycloalkytalkyl;
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405 g4 00T

R'™ and R are the same or different and are independently selected from the
group consisting of hydrogen, halogen, -CF3, -OCFs, -NR*R™,
-NR™C(O)NR™R™, -OH, -C(O)OR", -SH, -SONR™R™, -S0,R®,
-NHC(0)R™ -NHSO;NR"R™, -NHSO,R", -C(OINR®R™, -C{ONRPORY,
-OC(O)R" and cyano;

R'2 is hydrogen, -OC(O)R™, or an unsubstituted or substituted aryl, unsubstituted
or substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted alkyl, unsubstituted or substituted
cycloalkylalkyl or unsubstituted or substituted heteroarylalkyt group,

wherein the substituents on the substituted R groups are the same or different
and independently selected from 1-8 R® groups;

R'" and R™ are the same or different and are independently selected from the
group consisting of H, unsubstituted or substituted aikyl, unsubstituted or substituted
aryl, unsubstituted or substituted heteroarj,;!, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, and unsubstituted or substituted fluoroalkyl,
or

R' and R can be taken together when both are attached to a nitrogen atom to
form an unsubstituted or substituted 3 to 7 membered hetsrocylic ring containing one to
wo heteréaioms selected from oxygen, sulfur and nitrogen,

wherein the substitutents on the substituted R™ and R™ groups are the same or
different and independently selected from 1-6 of H, alkyl, aryl, arylalkyl, fluroalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, -C(O)OR™,
~C(O)NR'PR®, -S(OWNR'R™, .C(OR", -SO,R"%, -NHC(O)NR™R™ and halogen;

R™ and R'® are the same or different and are independently selected from the
group consisting of H, alkyl, aryl, arylalkyl, cycloalkvi and heteroaryl;

R" is -80; alkyl, -SO; aryl, -S0, cyciaalkyi or -SOheteroary!;

R is atkyl, cycloalkyl, -CN, <NQ3; or -80:R™;

R are the same or different and are independently selected from the group
consisting of unsubstituted or substituted atkyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl and unsubstituted or substituted cycloalkyl;
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wherein the substituents on the substituted R** groups are the same or different
and independently selected from 1-6 R® groups; and
tisQ,1or2.

74 . The compound of Claim 73 wherein B is:

s
wherein R? is ~OH, R® is -C(O)NR'R™, and R and R* are each the same or different

alky! group.

75. The compound of Claim 74 wherein B is:

R13
l
N

R14’
0 R

wherein R%is ~OH, and R™ and R™ are the same or different alkyl group.

76 . The compound of Claim 73 wherein B is:
RH ’

(TS
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77. The compound of Claim 73 wherein B is:

R11

37N
e
Ra
2

. =y o
wherein R? is -OH, R? is ~C{O)NR"R™, and R'! is H.

78. The compound of Claim 73 wherein B is:

2
wherein R? is —-OH, R® is —S(O)NR™R™, and R" is H.

79. The compound of Claim 78 whereintis 2.

80. The compound of Claim 73 wherein A is:
g R' R®

Mo
R

wherein the furan ring is unsubstituted or substituted.

81. The compound of Claim 73 wherein A is:
R’ R®

Moo
SRS

wherein the furan ring is substituted.
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82, The compound of Claim 73 wherein A is:
RT R&

e
LR

wherein the furan ring is su bstituted with at least one alkyl group.

83 . The compound of any of Claims 80 to 82 wherein R’ and R® are the
same or different and each is selected from the group consisting of: H and alkyl.

84 . The compound of Claim 83 wherein R” is H, and R® is alkyl.

¥4



