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This application clains the benefit of application no. 60/474,741 filed My
30, 2003, he entire disclosure of which is incorporated herein Qy
reference i ?pﬂ“@ﬁ?irety. 5 1. FIELD OF THE | NVENTI ON ?ﬁQCBFQQQWV3invention
relates to Triheterocyclic Conpounds, conpositions conprising a

Tri het.erocyclic Conmpound, and net hods useful for treating or preventing
cancer or 'a NeopRHEIERbERCITE COMPOINDY, COMPHSITTON AND ef f ecti ve
amunt of a 10 Thj ewyﬁﬁimmwmégﬁdﬂmdm%msmons,' and
nmet hods of the inventron are also useful” Tor treatl ng or preventing cancer
or neoplastic disease, or inhibiting the gromh of a cancer cell or

neopl astic cell, treating or preventing a viral infection, or inhibiting the

replication or infectivity of ENATER AFPIACAAGNEROUND OF THE | NVENTION 2.1
CANCER AND NEOPLASTI C DI SEASE Cancer affects approximately 20 mllion adults

and chil dren rldwide, and this ar,, .nore th 1] Lj n es wll
be di agnosed ?ﬁﬁ@BPVYLFF&P?%ﬂQF‘SA%eWﬁ?%PP@E’%%%%@ﬁ%’gln}é]&?R’I”x}\ﬁ% &?Ogc. fr).
Accor di Nghd &yitd WscliFd FFaiBAS fRbrpSRfddHeibin BPRreRE dn dPéhtitdRr i cans 0 are
expected to die of cancer this year, nore than 1500 people a day. Since
1990, inthe United States alone, nearly five mllion |ives have been | ost

to cagcer, and approximately 12 mllion new cases have been di agnosed.
Currently, cancer therapy involves surgery, chenotherapy and/or radiation

treatnent to eradicate neoplastic.C patient (see, for exanple,

St ockdal e, 1998, "Principl esabwmm%emm ", in Scientific

Anmerican: Medigine, vol. 3, be in and. Federman, eds... Chapter 12,

Sect | on Al TG PrebeRt Gsensi EARH B s B U CATRn APVRARE For ¢ he

pati ent . SpAAKYa THAGteRYANRICRmpBEN, BRi HORbAAIsaRl fRkestindts pdedtig heal th of
b %a 0 3’?&13Iila TFCA20041000793 " 2 plcbeidif

t he patient 004/106328 PCT . )00793 2 )
cancer or a neoplastic disorder comprising administering an effective amount of a

10 Triheterocyclic Compound. The compounds, compositions, and methods of the invention are
also usefill for treating or preventing cancer or neoplastic disease, or inhibiting the growth of
a cancer cell or neoplastic cell, treating or preventing a viral infection, or inhibiting the

replication or infectivity of a virus.

5 2. BACKGROUND OF THE INVENTION

2.1 CANCER AND NEOPLASTIC DISEASE

Cancer affects approximately 20 million adults and children worldwide, and this year,
more than 9 million new cases will be diagnosed (International Agency for Research on
Cancer; www.irac.ft). According to the American Cancer Society, about 563,100 Americans

0  are expected to die of cancer this year, more than 1500 people a day. Since 1990, in the
United States alone, nearly five million livleﬂ,s- have been lost to cancer, and approximately 12
million new cases have been diagnosed. & ‘

Currently, cancer therapy involves surgery, chemotherapy and/or radiation treatment

‘to eradicate neoplastic cells in a patient (see, for example, Stockdale, 1998, “Principleé of

5  Cancer Patient Managemeﬂt”, in Scientific él merican: Medicine, vol. 3, Rubenstein and
Federman, eds., Chapter 12, Section IV), All of these approaches pose significant drawbacks
for the patient. Surgery, for example, may be contraindicated due to the health of the patient



or may be unacceptable to the patient. Additionally, surgery may not

conpletely renove the neoplastic tissue. Radiation therapy is effective

only when the irradi ated neoplastic tissue exhibits a higher sensitivity to

radi ati on éﬁgz not | tissue, and radiation therapy can also often elicit
pLledB

serious si (1d.) Wth respect to chenot her apy CTIHEIIHEE o
variety of 5 chenot herapeutlc agents davail able for treatnent of neoplastic
di sease. Hovve er des a bi | of a varie of . chenot herapeutic
agent o, CREMGPRBHERP RIS st AsiEeosis uer o ok v B SrBeW e o 1008,
" Princi plxﬁﬁpﬂncead%eka&’aﬁé@mtarawgmbw vwleﬁ%@mtaaﬁatea ned¥IRdic 48he Ve di Ci ne,
vol . 3, Rubenstein and Federnman, eds ch. 12, sect. 10). Al nost all

c]tlem)t herexhibiss # hlghgémssmméo rasiation W@OM #Wh@ndﬁf}dlmm& @nialsbcant, and
10
often %@H glecﬁfrs%ﬁm pr ffect Oﬁfdﬁ tﬂ%%\g%:lt E&&Eﬁ%ﬁ&ﬁpﬂ,&aﬂ&g 0391% frow

depre55|o nosub U ERITs are

resi stsantchemotilerdedudip agesd Slafldilefor eatglemaf hbglape distase aﬂew&&rtaaﬂteghe
mul ti-drug resjstance, Tamura et al., JP93086374, di scloses

met acycl AYRLRILEY oEs YerighpTshemetherangutis pgentss ehemothempy g meny dravwbagks (8at i ng
L eukem a, g, f’éﬁam feogﬂoa@ﬁlcdii_‘?@ fﬂmmémma@ér%a% %%%éééxﬁ&{t" ¥ doden age' nst 15

L-5178Y ce nvitro rata et  al., JP-101 di scl oses e use of
cycl opr odhmenizen Medicingnvolnhi Riibenstein ind Frdewmoyaisach. ALPsst 10). cAlowspalhp and

statestht cl opr.odi gi, 0Si n__oa anti-tunor e cimg.activity. Hirata
et al. %?6%%%‘ %&%%&é@%ﬁ%‘bﬁﬁwwm%%ﬂ%ﬁpﬁl%ﬁ g?f"l"‘lgg%“a t her apeuti ¢
drug for daﬁgaf@m dde EFfecB]incHALIZREVHRPIASGNne niitwodepiRsioRPOPt 0si s i nducer .
JP61034403, to Kirin Brewery Co. Ltd, describes prodigiosin for 20

i ncr easi AGTRUEESUPHICHIR FICt Additionally, manyfumer rellsieenesistapigyelevelapmsistance o g.

Chem 53: ic activity of prodigiosin,
pr odi gi osgej#tgé}mt ?@umﬁbﬁﬁgﬁ %]glr?%ﬂ)t/ pr é@}'o%éne agai nst nouse P388 Ieukem a
cell's. The Natliaowel et @ I®6B0OY6AT4,idisctoses rﬁamclopﬂoélgvmhsmﬂ&)rpfodﬁglmuf;@ﬁéhmprrent al

Ther apeut, ¢cs Pr am of Cl { NI di,scl.oses data. obtalned fromthe
Fesul Lo G HEHERY FEE UL PHer eI dHE M P gicer g e |
but yl P.S&’C|E)-Bl9m‘fyéc119frpﬂir9| RiraQ ethll, TPROYEISEE, didchResihié BRILIRYEA ﬁr@&?to@ﬁ agndi cation
that the conpounds of the screen are selective for cancer cells (e.g., as

conpar ed angnkibi lefﬂl‘}é@@@)‘af ATiReee proionpump iaed gates that eclopradigiosin magsare n t he
art for %ﬁ%ﬁroéﬁﬂﬁ’:éﬂ%fﬁ ﬁ{ht . 9§4at1 ﬂﬂﬁpzﬁ tgfctl&ggﬁlew@{’%are useful for
neGpl astl c uce

treating cancer or | seéase™ ™ w of "W thout the
af or ementdyolhpadipicdm asfaftbm-almunEdmgrfarlculﬁshmr as a:smmmeubpfmsam,andas aril 0

treatments that, provi I-s eci her api es th.ipncreased
speci fi ciPYPIgHYNGRLSF: e&’sﬁéﬁié]@gxtPﬁF? By wery °CL‘EL (ﬁsch)es Pmmg“’smp

20 increasing the survival time of mice with leukemia. Boger, 1988, J. Org. Chem. 53:1405-

1415 discloses in vitro cytotoxic activity of prodigiosin, prodigiosene, and 2-methyl-3-
pentylprodigiosene against mouse P388 leukemia cells. The National Cancer Institute, (see.
the website of the Developmental Therapeutics Program of the NCI/NIH), discloses data
Obtained from the results of a human-tumor-cell-line screen, including screening of

!5 butylcycloheptyl-prodiginine HCl; however, the screen provides no indication that the
compounds of the screen are selective for cancer cells (e.g., as compared to normal cells).

Therefore, there is a significant need in the art for novel compounds and

compositions, and methods that are useful for treating cancer or neoplastic disease with
reduced or without the aforementioned side effects. Further, there is a need for cancer

i0  treatments that provide cancer-cell-specific therapies with increased specificity and decreased
toxicity. '



WO 20041106328 PCTI CA2004/ 000793 3 2.2 VIRUSES AND DI SEASE In addition to
cancer, an enornous nunber of human and ani mal di seases result from

virul ent and opportunistic viral infections (see Bel she (Ed) 1984 Text book
of Human Virolo PSG Publishing, Littleton, MA). Vir ' of a wde
array of twgszlﬁ'é“é],%xgsi ncl uding the resgiratory tract, O\%ng‘kﬁ%ﬁmﬁ%s
genitourinary tract, eyes, ears, imune system gastrointestinal tract, and
nmuscul oskel etal system affect a vast nunber of humans of all ages (see

Tabl e 328-2 In: Wngaarden &@ SMIRUSES2ND DISEASEText book of Medicine, 18"
Ed., WB. Saunders Co., Phil adel phia, pp.1750-1753). Although considerable

effort has been invested in the design of fective anti.-viral

Cherapi o, vi ipedFEleeaied Sosne i AsS Af MuREt ANdrolha. isboess romf BoBns o
peopl e woyihft B oppdrtutiemeyial infatibey(EdeBelshe CEY.B 1 382 BRibook bf Bima Ugs have
focused on several stages of viral |ife cycle See e.g., Mtsuya, H, et

al ., 1991VirelagrBSG Publishiug Litdeion, MA) cYisd disgases pia Widesrey ef tissaes, conmon

dr awbagk Yoy ] ' fod L CLLE LoV I their

dei ot o 1 oncn e s Tepaloh ol 1 iR Gl hoch By, Wk Yl el 0%11

certain vgasabinttiral tact, ahl rAcwoloskelugd] wystdnnevffecti asvaat meet@dr bfiminkeds af 41l 4ges

anti-viral c oynds nposi.tions, .an t hogds .t hat ow fop safe and

ef fecti Ve(smﬁﬁq@%ﬂ by agrdeny @B%%ngﬁg&fafffé‘bo g@(/gg‘%fﬁﬁf’il néd-

di sadvant ' h.OPhifidel | 7 spn of any reference in Section 2 of
PIB S auhderPES. ¢ Ptufhﬁelbﬂig!}iﬁ. 71564553)!

this application is not an “adni'ssion that such reference is avail able as
prior art to tAthopgleeensiderahlecsfioridas beeo ipestglivvheiesign ofleffEciivevpNFiraN The

prese i hvent i sse Q I.n F S) R7 RO
R 57T o AR Rl St SRRt Y R o B oliics, ) € oo 1 s
t her eof , pdneratiattemMOICRRdiop GH3-2alFkilgs GAAOREUs8D O 96eral stages of viral life cycle

(See e.g., Mitsuya, H., et al., 1991, FASEB J. 5:2369-2381, discussing HIV). However, a

common drawback associated with using of many current anti-viral drugs is their deleterious

side effects, such as toxicity to the host or resistance by certain viral strains.

15 Accordingly, there is a need in the art for anti-viral compounds, compositions, and
methods that allow for safe and effective treatment of viral disease without the o
above-mentioned disadvantages.

Citation or identification of any reference in Section 2 of this application is not an

admission that such reference is available as prior art to the present invention.

20 3. SUMMARY OF THE INVENTION

The present invention encompasses compounds having the Formula (Ia):

Rg
/ —
R1o 4 HN =Q3 ’
Q4 RZ-—N\Q’j\
R4 ' 2 Rq
Rz Rz
(Ia)

and pharmaceutically acceptable salts thereof, wherein:



Q is -0-, -S or -N(R) is -C(R3)- -N, @ is C(RS) -N-;
-C(R9)- or -N-; 5 R 1is Ym( ), Wnereln-R, Is -H -OH -C- C3a|ky|
Cs al kenyl, -C2-Cs al kynyl, - C3-C12 cycl oal kyl, -phenyl, -naphthyl

mber ed het e, ~OR14, -OQ(CH2)" OR14, O Rl4,
gfwc?é@m%s%{%f&i o-C(O)NS(RM ) -0-0(O) N mqlﬁ%gh%"ﬂ“%%R) 4)2.

i's
- C2-

- to 9-

-C(O) (CH )
-C(O OR14, -C(ONHR14, -S-Rl14, -SOR14, -S(O 2R14, -NHC(O R14, -NHSR, 4,
NHSOR14, - NHS )ZI%%‘:aq 0-, O C(S)R14, OC(S)CR14 OC(S)NHR14 0 10

C(S)N(R 4) 2, (@“S) 4°%NHR 4, -C(S)N(R14) 2, -NHC(S)R14, -NR14C(S)R, 4,
- NHC( S) NHR14,Q,-ikeRS) b Ri4) 2, NR14C(S) NHR14, or - N R14C(S) N(R14) 2; R2 i s
-H -C-CB alkyl or -OH R3, R4, and RS are |ndependently -YmRb), wherein
“H, hal &4en-CRREET-NEN, -NC2, -SH, -N3, -Cl-Cs alkyl, -O(C, -GCs

S
al kyl) CZ Cs al kynyl -C3-Cl12 15 cycl oal kyI , -phenyl,
aph %ﬁéﬁgﬁwe%ﬁd heterocycl e, -OR14, -0(CH2),OR14, -C(0)R14,

-0 Q9 R14 - G (\qﬂﬁh)» whiréin -ROISGHOIIR-C,; -Cy @@, QY NERikenyl, COCCOMKIEAA) 2,

Nishus, CHes b Ry SR 5‘1”5@%?%&@ Briepeseis %@@ﬁmﬁ@%? o

O C(S)N . RELONH ONR
NCR:(14)C( (SR%@%{ o Occé( NHf?lél(O)@ZHg "N (‘i& rlze “21( Rﬁ g% % K-
R14C( S) N( mﬂﬁRl@h ORI RE(OBNHRY 4,R§0Ru4o§é9h8n4 (©)Rive-NHESBn- at om t o
whi ch tt th th
o Sk ou b S B SO SRUEBMS ., W 1 he
- 8" Cis NHIZCIE(S?@RI%( %(199@&14, loﬂi?((S)m{RQ, %@S)PKRKM, INHEB)RH, *NRJG(E(E»?)PNﬁ‘(’Wc‘Er ‘é:s n I E*l ')S
a a enz a
“N(G-c5 N Rig, W)4 2, NR ﬁ%’ or. Mmu - N( napht hy| )g
“CN, -NO2, - mqg c%gkﬁ(rﬂaﬁo 0R14 _Q(CH2), OR14, -Q(OR 4, -O C(O) RL4, -
(O (CH2) n R14, cﬁ) 0C(O)NHR14 OC(O)N(R4)2 - (O N(R14) 2,
-C( O OR14, Cf(so){NHRiR; aregadepmdenm»@@@m Rb s -H, hilegsd), RIH,, -CNHSR14,

o (9 NRCE STy kea o Gl P BB ot F M R o,
- NHC( 8 RléyclaaNBﬂ,%ﬁ}lRiﬂphthﬂl"@@ % Nifedbered heterocycle, -ORyq, -O(CH2),OR s, -
-C(O)Rys, -0-C(O)R14, -C(O)(CHz)nRys, -0-C(OYOR 14, ~O-C(O)NHR 4, -O-C(OIN(R 142,
-C(ON(R14)s, -C(O)OR 14, -C(O)NHRy, -8-Rys, -SOR 14, “S(O);R 14, -NHC(O)R1s, -NHSR1s,
-NHSOR 4, -NHS(O)zR14, O-C(S)Ry4, O-C(S)OR14, O-C(S)NHR 4, O-C(S)N(R14)2, -
C(S)OR 4, ~C(S)NHR 14, -C(S)N(R 14)2, -NHC(S)R14, -NR14C(S)R 14, -NHC(S)NHR 5, -
20 NHC(S)N(Ris)2, -NRj2C(S)NHR 4, -N R14C(S)N(Ry4)2 or R3 aild Ry, or R4 and R;, together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with -
 the proviso that if Qs is -C(Rs)- and m=0, the_::u Rsisnot H;
R is -H, halogen, -OH, -NH3, -C,-Cs alkyl, or -O-(C;-Cs alkyl);
R7 is -Ym~(Ro), wherein -R, is -C,-Cg alkyl, -O-(C;-Cg alkyl), -O-benzyl, -OH, -NHa, -
25  NH(C,-Cs alkyl), -N(C;~Cs alkyl)s, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,
-CN, -NOQg, -Nj, -C-Cg alkynyl, -ORy4, ~O(CH>),OR 14, -C(O)R 14, -O-C(O)Ry4, -
C(O)(CHy)n-Ry4, -O-C(O)OR14, ~O-C(O)NHR 14, -O-C(O)N(R14)2, - C(O)N(R4)2, -C(O)}OR;4,
~C(O)NHR 4, -5-Ria, -SOR14, -S(O)2R14,-NHC(O)R14, -NHSR14, -NHSORy4, -NHS(O)zR 14,
-O(CH2)sC(O)O(CH2)sCHs, O-C(S)Ry4, 0-C(S)OR 14, O-C(S)NHR 14, O-C(S)N(R 14)2, -
30 C{S)ORyy, -C(S)NHR 4, -C(SIN(R14)z2, -NHC(S)R 14, -NR14C(S)R14, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR1sC(S)NHR 14, -N R1sC(S)N(R14)2;
Rg is -Yn{Ra), wherein -Rg is -H, -CH, halogen, amino, -NH(C-Cs allcyl), ~N(Cl-Cs
alkyl)z, -NH(phenyl), -N(phenyl)s, -NH(naphthyl), -N(naphthyl);,—CN -NO3, -Nj3, -C;-Cq

N

w



NHC( S) N( R14) 2i - NR14C(S)NHR14, -N R14C(S)N(RI4)2; Rs is -YmRd), wherein -Rd
Is -H -0OH hal ogen, amno, -NH(Cl-C5 al kyl), -N(C1-C5 alkyl)?2,

-NH( phenyl ), -N(phenyl)2, -NH(naphthyl), -N(naphthyi)2s-CN, -NO2, -N3,

-Cl-C5 WD 20041106328 PCTI CA2004/ 000793 5 al kyl, -0-( 1-9‘@\ M@ﬁb')sv (C1-GCs
al kyl') - OH, WORH04E0633 kenyl, -C2-C8 al kynyl, -CS C12 cycloa - %en
-naphthyl, -3- to 9- rrenbered het erocycl e, - CHZ) CR14 - C(O)RI 4,

-OCOR4 CH2 V- Q) .OR14 N_RT4 o O N(R14) 2, -
q( O)C(N(?? 43iky Qz‘(ﬂ)@§ 5 6}&\%%%40 §2F€iacﬁlk°nc( 2Cs allsy), >Ry 12 NI(—IC( og R14,
- NHSR14, W w 2 i NHR14,

O (9 N ¢ % 5 5 SX tQ}l BJSv‘E’oNS;_' Befb é)cﬁqiélter dé %@@@g&@

- NRL4C( S) R NHC(Q)NHR@@)(CHEJHB(@)@&Q(@)Q&% iINHRIA(O)NR 14)2 -

onerein - FONG R OGRS SoR ORI DR LSl s

| kyl @)oN 5 , 1) 2,
ac( >C/)) ?\"%( QNHHORQQFEVHQ;’O):MMMQO ?S)g’ gioal{ FNB{R%) ? g@m@;{ %‘l g
N1 (= (Rus} -NECE) DB el SHee NSG(EINHR 1, OR14,

C(O(O)Cna?qmﬁkgs)&%@ @ﬁfgﬁ%% N?‘kﬂ%a(“ 8 8R1R411f1 - C(OO)C(NS)R?Z,M- s %_14,
-SOR14, - S( 0)RRR4, RNHR(OMRIRY; mm&xﬁpnﬂwmmhﬁéﬂﬂMZHﬂhlo@np( S)R14,
CO0S) N RLAJHR: CirfeptR) R e ke YRRt SRy N Rus) 2,

- NR14 ¢ S) 4phtiryly, g?@yﬂ?] letb?NH(Cl-(ﬁ alky@ﬁcb@gﬂ(cff-@%ﬁﬁr wi th the carbon
a

atomto which each is Jaomto orma 5- to 9- nenbered

het er ocycNéIC(@)i@hCRilkYDs-NHQ{eb@z bh-l'ﬂtz,l-@\[, Oz, N3, d?t‘aﬁ’@ﬁmbﬂr@ﬂ@[@yelyd oal kyl ,

- phenyl al kenyl , or

- pCZ Cg al 3?1‘&/:6@}&&299% é&l)% epen T dgfé%éoﬁ?/ CSO)(E?R & s al>lkenyl ene-

or iy Cr CZ egwl 1§RO-C(O)HER )M G(Q)?Iﬁde)meﬂ@)mﬂm —0(@m14,almlaaS?Rn, s

i ndependen an_jn |ng [ er ific

enbodi rrent% 3/2 M‘é@iﬁl“s Erstmﬁé%& &%@?@1 bf%’nggpé ' )Q:Rlévr%odi ment s,

st'uﬁé? | {fggﬂiﬂmi?@?éé@)ﬂt%)z, -L0S)ORL), CCRSARE! ICENAEDHF LRNACESR,; Phenyl i's
NR1;4C(S)R14, -NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R;4C(S)N(R14); Or

Ry and Ry, together with the carbon atom to which each is attached, join to form a 5-to 9-

membered heterocycle;
each R4 is independently -H, -C;-Cg alkyl, -C3-C1, cycloalkyl, -phenyl, -naphthyl, -3-
20 to 9-membered heterocycle, -C,-Cs alkenyl, or -C»-Cg alkynyl;
each Y is independently -C;-Cy alkylene-, -C;-Cy alkenylene- or -C2-Cg alkynylene-
each m is independently 0 or 1; and
each n is independently an integer ranging from 0 to 6.
In certain specific embodiments, -O-benzyl is unsubstituted. -'
25 In qcrtain specific embodiments, R; is 3-methoxy benzyloxy.
In certain specific embodiments, -phenyl is unsubstituted.
In certain specific embodiments, R4 is phenyl dimethyl-amine. In even more specific
embodiments, R, is C(O)NHR 4 and R,, is pheny! dimethyl-amine,
In certain specific embodiments Ry is -OCH;C(O)OC;Hs.
30 In certain specific embodiments, Ry4 is benzyloxy phenyl. In even more specific
embodiments, R; is C(O)NHR 14 and Ry4 is benzyloxy phenyl.
" Incertain speciﬁc embodiments, Ry4 is para—bromo—_phcnyl. In even more specific

embodiments, R, is -C(O)R 4 and Ry4 is para-bromo-phenyl.



In certain specific enbodi nents, R14 is phenyl dinethyl-amne. In even nore
specific enbodinents, R is C(ONHR14 and R14 is phenyl dinethyl-amne. In
certain specific enbodinents R7 is -OCH2C(O OC2H5. 30 In certain specific
enbodi nmen i s..benzyl oxy phenyl. In even nore specjf.l enbodi ments, R,
i's C(O)NHR%'AP@?% qﬁz& is benzyl oxy pheqsyl. In certain spEET’%i"%““%{ﬂ%@cﬁ ment s,
R14 is para-brono-phenyl. In even nore specific enbodinents, R |s -C(O)R14

and R14 is pa br pmo- pheny] . . .\WD 2 041106 28 PCII 04/ 000793 In certain
Specific enboll SRR é{’?ﬂﬁ“&“ﬁ SRR PhFH. 00 SHenTBIE Sussil 11 ¢

enbodi menRkbodithentsSY; fHEH 28 1]} RakayprdhaXy- phenyl . In certain specific
enbodi nents, R7 is -NH( henij/ In certain specific enbodinents Rl is
- (CH2) 20S( 0)2@06@111&@6@ ¢ £ @3@9@%&% %b@ﬂy ; Rl and R12 are not

joined toget h?x&ce‘ﬁa%nhs L cgﬁﬁgﬂﬂlent?ﬁ?{? é&{%@ @ach is attached. The

i nvention fur es conposi |ng a pharmaceutically
acceptsabl e caﬁﬂcmanmpcmﬁhembahmmts,&mmfdf]kﬁme\mt@ﬂmdnﬁgedfermthdimmhw havi ng

t he Forrmla&al . RgRT RéﬂdsR'aNQlRZ_ Rl Ra 10 12 R1 (la) and
phar mace IR 1 Wyicheach if afiseleds a) t s ¢ her eof wherei nn Q is-0-, -S or
-N(R) Q2 is Tt R3bntidA furthér provides E%sﬁmh aplﬂfmace%a!l? - CQ(Rg) -
-N; RLis -YmRa), V\/nereln-Rels , -C2-Cs alkenyl

- C2- Cs alaksamiable cmesomezu@qmdmldffychveamwnmfa comaplmdﬂgamngihesﬁomulas(la)enber ed
het erocycle, -OR14, -Q(CH2)" OR14,

10 Riz

(la)

and pharmaceuticaily acceptable salts thereof, wherein:
Q, is -O-, -S- or -N(R;)-
Qz is -C(R3)- or -N-;
5 Qs is -C(Rs)- or -N-;
Qs i3 ~C(Rg)- or ~N-;

R; is ~Ym(Ry), wherein -R, is -H, -OH, -C1-Cs alkyl, -C,-Cq alkeny], -C2-Cs alkynyl, -
C3-Cys cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -ORy4, -O(CH,),OR 14,
0 -C(ORy4, -O-C(O)R 14, ~C(ONCH2)n-Rua, "O“C(O)ORM, -0-C(O)NHR 4, -O-C(O)N(R14)z, -
C(O)N(R14)z, -C(O)OR 14, -C(O)NHR 4, -S-Rya, -SOR 4, ~S(0)zR14,-NHC(O)R14, -NHSRH, -
NHSOR 4, -NHS(O)2R 14, -OS(0%,0", 0-C(S)R}4, O-C(S)OR 4, O-C(S)NHR 4, O-
C(SN(R14)3, -C(S)ORy4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)R 4, -
'NHC(S)NHR 4, -NHC(S)N(R14)2, -NR}4C(S)NHR 14, or - N RuCSINR14)2;
5 R; is -H, -C,-Cg alkyl or -OH;



0 -C(ORl4, -OC(ORL4, -C(O) (CH2)n-Ri 4, -0-C(0O) ORl4, -O C(O) NHR14,
-0-C(ON(R14)2, C(ON(RL4)2, -C(0)OR14, -C(O) NHR14, -S-Rl4, - SOR14,

- S(0) 2R14, - NHO( O R14, - NHSR14, - NHSORL4, - NHS(O) 2R14, -0S(0)207, O C(S)Rl4,
0- () R14,. O R14, 0- C(S)N(RL14)2, S) OR14,

C(C(S) ?\I( R14)Y% ‘ﬁ@‘g* NR%C% s§ R14)7 - NCH:(C( )S) NHRL4 4 ﬁ#@e{éﬁ%{’ﬂiﬂ%
-NRL4C( S) NHR14, or - NR14C(S)N(RI4)2 5R is -H -C-Cs alkyl or -OH WO
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proviso that if hen R5 1s not -H, hal ogen
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L oo b seborrls PRt prched RAEH fop o oy MeerperelEh bol? O ) ]
t5 - QM -théGRpvisi\hat if 22 -CERA dayimyd(, the®RL4s not &, CH2) YOR14, - C(O) R14

O N Rid)?, Repbplerheen. 8 G Rt Crabohps OLG R B o) pRia N O Rus,

-NHSR14, - NHSOR14, -NHS(O) 2R14, -Q( CHZ) %C(O) O( CH2) " CH3, O C(S)R14,
O C(S) OR14, O C(S) NHR14, OC(S)N Rizg S) OR14, - C(S)NHR14,
-C(S) N(R14) 2, P-7 nsmwhechRBw( S) 1atkyl, f@ﬁ&ﬂ;mumm -O- H@(HS)NI\‘IRM) 2

-NRI 4 S 4
00 4t ShA . at IELE) M i W R Mgt - O
fc\l}( ?gﬁfnyl 933[ NNEJ( N@E}E&-ﬁx hﬂfVﬂbEN@Tﬁmhﬂﬁ@HD@RQ\lC(em% ~O-C)RLH - E5 al ky |C3 oo
5 cycl og%:@ M iy#&lﬁyg @ng %10(8%?*1‘&0 %%@hﬁgﬁéd’ ﬁ@%(gg %6%@14
- (CH) nCB@G)NHqu, -8-Ris, -SORy4, -S(O)2R 14, -NHC(O)R14, -NHSRy4, -NHSORy4, -NHS(O)2R 14,
-O(CH,),C(0)YO(CHy)uCHs, O-C(S)R 14, 0-C(S)OR 14, O-C(S)NHR 4, O-C(S)N(R1a)s, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R}4, -NR14C(S)R14, -NHC(S)NHR 14, -
0 NHC(S)N(Ri4)2, -NR4C(S)NHR 14, -N R14C(S)N(R14)2;

" Rg is -Ym(Ra), wherein -Ry is -H, -OH, halogen, amino, -NH(C-Cs alkyl), -N(C;-Cs
alkyl)z, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl)s,-CN, -NO,, -N3, -C-Cg
- alkyl, -0-(C;-Cgalkyl), -(C,-Cs alkyl)-OH, -C-Cs alkenyl, -Co-Cy alkynyl, -C3-Cyp

5 cycloalkyl, -phenyi, -naphthyl, -3- to 9-membered heterocycle, -OR 14, —O(CH;)4OR 14, -
C(O)R 4, -O-C{O)R 4, ¥C(0)(CHz)n-R14, -0-C(O)OR 14, <O-C(O)NHR 14, -O-C(O)N(R4)2, -
C(ON(R14)2, -C(O)ORy4, -C(O)NHR 4, -8-Ri4, -SORy 4, -S(O1R 4, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(O)sR 14, O-C(8)R 14, O-C(S)OR 14, O-C{S)NHR 4, O-C(SIN(Ry4)3, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)z, -NHC(S)R 4, -NR 14C(S)R 14, -NHC(S)NHR 4, -

0 NHC(S)N(Ry)z, -NR14C(S)NHR 4, -N RiuCSINR14)s;

'I Ro, Rig, Ri1, Ru; and Rys are independently -Yn(Re), wherein -R, is -H, halogen,
-NH3, C1-Cs alkyl, -NH(C;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl).,



C(O RL4, -O C(O RL4, -C(O) (CH2)n-RLl4, -O C(O) ORL4, - O C(O) NHRL4,
O C(ON(R14)2, - C(ON(R14)2, -C(O) OR14, -C(O) NHR14, -S-R14, - SOR14,
- S(O) 2R14, - NHC(O) R14, - NHSR14, - NHSOR14, - NHS(0)2R14, O C(S)R14,

O O(S) ORL4, O O( S)NHRL4, O O S) N(RL4) 2, S)OR14, - N(R14) 2,
-NCH:(C()S) R14 W0 N% %St &) R14, CN:(HC% s§ NHR)lz% -Cf) ?\IHC( S) N m%‘%ﬁg‘%ﬁﬁ%& gN|(4R14)

-N RL4C(S)N(RI4) 2; R9, Rio, Rll R12, 'and R13 are i ndependently -
wherein -& is -H hal ogen, - Cl- al kyl NH( C1- C5 al kyl), - N( Cl C5
al kyl )2, N )N(namh(ﬂp»ﬂbnﬂ(?WH% oyl SO |8<11m190ﬂ1000793 8
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00 NLRIAONE R %%ﬂé@%wzss%téé@%ﬁ ORBey VR R SRk,

- NHS( O ZRLg@o S) OR14,
C(S§ N5HR14 X %15) N(g g NH 5:314 - NngbC(ﬁ h?@@ﬁhcmgﬂ% {;:( )

- NHC( S) N( RISVHR 14, QFG FE@RIER vy 1€ ozbz -NHE(RRe» R12, toget her
ith th t t f 9-

Vr;nenbereg ﬁﬁﬁ%‘?@]{%%ﬁb% eaé‘h )tsqﬁ?‘ﬁ%e%gri‘ggswﬁ” t‘l‘g %’I‘%y#o C3- C12

cycl oal kyR; m@lﬂ.@znwbeﬂlemﬂhﬂlhydrbon demtto whicheadhds ethchead, ja:mtryfotm,a5~@9-Cs

al kenyl, or -QC2- al keny each Y is independently -Cl-Cs al kylenc-, -C2-Cs

al kenyl englemgyredl@geregygq kynyl ene-; each in is independently 0 or 1; and 15

each ggis independently an |nteger ranging fromO to 6. In certain specific
enbodi ments, -0-benzyl is unsubstituted. |In certain specific enbodinents,

R7 is 3-net hoxqﬂcleuzyhdmndcuﬂw -HetGielaaligheCi-Ciosyelonibit, rmbend, -naptyly5- i s

unsubsti t yt 4 is phenyl
di met hyl - r%e'ﬁlsml’?regﬁ‘{f ‘%%@?‘f’“%’g%?%%%@? nts, FF)u ig C( O NHR14 and
R14 is phenyl ﬁleQiﬂch&iﬁﬁﬂﬁly -CpOs eIkvRh&, <N &glalkeﬁylemﬁa@dtopﬂmkﬁﬁdns- '

-OCH2C(O OC2H5. In certain specific enbodi ments, R14 is benzyl oxy phenyl. In
even nore Specqaplpgns independen yOorl and

15 each n is independently an integer ranging from 0 to 6.
In certain specific embodiments, -O-benzy! is unsubstituted.
In certain specific embodiments, Ry is 3-methoxy benzyloxy.
In certain specific embodiments, -phenyl is unsubstituted,
In certain specific embodiments, R4 is phenyl dimethyl-amine. In even more specific
20  embodiments, R, is C(O)NHR 4 and Ry4 is phenyl dimethyl-amine.
In certain specific embodiments Ry is ~OCH,C(Q)OC,Hs.
In certain specific embodiments, R4 is benzyloxy phenyl. In even more specific
embodiments, R; is C(O)NHR ;4 and Ry4 is benzyloxy phenyl.
In certain specific embodiments, Ry4 is para-bromo-phenyl. In even more specific
25 embodiments, R; is -C(O)R 4 and R,4 is para-bromo-phenyl.
In certain specific embodiments, R, is para-hydroxy-phenyl. In even more specific
embodiments, Yp, is -CHs- and R4 is para-hydroxy-phenyl .
In certain specific embodiments, Ry is -NH(phenyl)OCHg.
In certain specific embodiments R1 is (CHz}208(0),0".
30 In certain specific embodiments, Ry and R;; are not joined together with the carbon
atom to which each is attached.



enbodi nents, R is C(ONHR14 and R14 is benzyl oxy phenyl. In certain
speci fic enbodi nents, R14 is para-brono-phenyl. In even nore specific 25
enbodi ments, R is -C(ORl4 and R4 is pars-brono-phenyl. In certain
specific enbodi nents, Ra is pars-hydroxy-phenyl. In ev iLfic
enbodi ment WO 24/106328 0 . and R14 i s para- hydr oxy- phen%&*zﬁo‘@@g in
specific enbodinments, R7 is -NH(phenyl’)OCH3. In certain specific
enbodi mrents RI_is -(CH2)20S(0)20-. 30 In certain specific enbodi nents, Rl1l
and R12 are ndf apeshefeagrach et ingsntian providsemethpdolr treatigcanpenin apotietich i s

attac hed " o ri%gng%ﬁﬁ@rﬁs?lﬁrﬁnﬁgty %@914&%’ thérkae ar?ef&‘é&ti@@ﬁﬁ&ﬁﬁ of"? Pcﬁﬁécun& Blea .

i nvention provi des net hods S treati ng cancer 1 n a patient, onpri si ng
admi ni st epliangadectiallp atdeptableisalt ofthe cdanymued havdng e Fermnily da)y depicted alfova, conmpound

or a pharpaceutically agcept e salt of the co und havi.n he .Formul a
(la),, depWE‘E%%‘BL&iﬁg‘\r 2 "ﬁéF‘% %ﬁ'%‘,’reﬁ?éncﬂi, °‘1§6fg%§e§9mpw 8&%{’?“3% defi ned
above {orphe conpounds of formula 5 (la). In.still another aspect, the

i nvention provides nmethods for treating a virus or a viral infectionin a

patient, conprinstilianctberiaspost ghejinpntion propided mefbodsfoneating Rafrader ayiradf f ect i ve
anount of, r s i eal C t .ne conpound
navi ng ¢ EaTRHAReR, sl TEGHER o pREFER A Sty B 06 R g
]'310_ Els a&ﬁoﬂfbfmﬁﬂnmﬁ&eriﬂfmn_ ddéuﬂi&aﬂyewepﬁhlal dait of thé w:gpdmdda?ﬁ?lg };hlen a
urther aspect, present invention relates to pethods useful for mating
the Tri NERBIHAGR S Rem BB AR o el Heha kad Ricahis S fegns b aT mon
the i nyenfl @mpPsdds deRrAudBlkiiod for meking a conpound having the Formula
(Is): 15 RRf "e R8 RO Na 3

In a further aspect, the present invention relates to methods useful for making the
Tﬁhcterocyclic Compounds having the Formula (Ja).
In one embodiment, the invention provides a method for making a compound having
the Formula (Ia):
15

(Ia)

comprising contacting a compound of Formula (II)



Q@ R2 N1% QZ R4 R11 R12 R13 (la) conprising contacting a conpound of
Formula (I11) WD 2004/106328 PCTI CA20041000793 10 Re R7 RO4 N Ra R Q@ H
0 R12 R13 (n) wth a conpound of Formula (iv) f--@Q ~N~ Ra 2 R4 5 (iv)
in the presence of an organic solvent and a protic aci ' and at a
t enper at ur WO 28UP% ent to make the cgnpound of For nul g’c(‘?‘g"g’,"@‘\ﬁdﬁ‘éﬁi n Q is
-0-, -S or -N(R- 10 @ is -C(R3)- or -N; @B is -C(RS)- or -N; A is
-Q(R9)- or -N-; R is -Yn(&, wherein -RRes gH, -OH, -C-Cg al kyl, -C2-Cs
al kenyl, -C2-Cs al kynyl, - C3-Cl2 cycl oal k - phenyl, -naphthyl, - 3- to
9-menbered heterocycle, -ORl4, g Q(CH C(OR14, -0 C(O R14,
-C(0)(CF12)n-R 4, -OC(OOR14, -© )5 0O) N(R14) 2, C(O N(R14) 2,

-C(O OR14, -C(O NHR14, -S-R14, = S( , -NHC(O) R14, -NHSR14, -
NHSOR14, - NHS(O) 2R14, - OS(OR2(T™ Qir1a, 0Q(s)OR14, O C(S)NHR14, O-
C(S) N(Rwh, - C(S)ORL4, - C(S)NHRL4 S)N(R, 4) 2, -NHC(S)R14, - NRL4C(S)RL4, -
| Riz  Rqa
Im
with a compound of Formula (iv)
=%
N_ 2
Rz/ h 2 Ra

5 (iv)

in the presence of an organic solvent and a protic acid, for a time and at a temperature
sufficient to make the compound of Formula (Ia), ‘ '
wherein
Q, is -O-, -S- or -N(Ry)-
10 Q:is -C(R3)- or -N-;
Q3 is -C(Rs)- or -N-;
Q4 is -C(Ryp)- or -N-;
R; is -Y(R,), wherein -R, is -H, -OH, -C,-C; alkyl, -C,-Cy alkenyl, -C;-Cz alkynyl, -
C3-Cyz cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH2),OR 14,
15  -C(O)Rys, -0-C(O)R14, -C(O)}CHz)n-R14, -O-C(O)OR 4, -O-C(O)NHR 4, -O-C(O)N(R14)2, -
C(O)N(R}4)z, -C(O)OR 14, -C(O)NHR 14, -S-Ri4, -SOR 4, -S(0)zRy4, -NHC(O)R 14, -NHSR4, -
NHSORy4, -NHS(0)2R 14, -OS(0);0°, O-C(S)Ry4, O-C(S)OR 4, O—C(S)NHR14, O-.
C(S)N(R14)2, -C(S)OR 14, -C(SYNHR 14, ~C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)Ry4, -
NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR 14C(S)NHR 14, 0r - N RyC(S)N(R14)z;
0  Ryis-H, -C;-Cy alkyl or -OH; ‘
R3, Ry, and R; are independently -Yw(Ryp), wherein Ry is -H, halogen, -NH3, -CN )
-NOg, -SH, -Nj, -C,-Cy alkyl, -O-(C-Cg alkyl), -C-Cs alkenyl, -C»-Cj alkynyl, -C3-Cjz
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, ~O(CH;),OR4,
~C(O)Ry4, -O-C(O)R15, -C(O}CHy)y-R 14, -O-C(O)OR4, -O-C(O)NHR 14, -O-C(O)N(R14)2,



NHC( S) NHR14, - NHC(S)N(R14)2i -NR14C(S)NHR14, or - N RI4C(S)N(R14)2; R2 is
-H -Cl1-C8 alkyl or -OH R3, R4, and Rs are independently -Ynm(Rb), wherein
Rb is -H halogen, -NH2i -CN, -NO2, -SH, -N3, -C-Cs'alkyl, -O(Cl-C8
al kyl), -C2-C8 al kenyl, -C2-Cs al kynyl, -C3- C12 cycl o%
- napht hyl , WOR00Y96HS nenber ed het erocy , @@038&%%0) R14,
OC(OR14 -C(O (CH2)n R14, -0- O O)NHR14 -O-C(ON(R14) 2, VO

“SRLS, - A 3@?%?@1%8@ f'fﬁsmeﬂl*é}n&%ﬁﬁééw SORRIIGOR g S onr s

O U(S) RL4.NESORS) THIOIMR, A ST D-C ﬁ»\? - O( S) NHR14,
-C(S)N(R14) 2, - NHC(S)Ri4, - NRL4C(S)RL NH )NHR14 S)'N(RL4) 2,

- NR14C( S) P:Rm, HRys Cﬁﬁ@ﬂi@)l 2soNHﬁ§5)§nd sCSR e NEHe t4oget her 5
o manbor ed NGO FYHR EEOSIIER N R ORI RBA Ry R GHIRE Gt o

i's notSH, wﬁlﬁthescafhdnatmﬂamg\elnph edChlis attabid, ol toGarmed kyto 9-membdPed fifig, @dthal kyl ) ;
R7 is -Ym (RO), erein, - 's-CI- al k O (C1-C3 alkyl), -O benzyl,
OH, - NH2BeP afegbaask&%s mf& T C% gﬁ[ﬁﬂ"} -N13(phenyl ), -N(phenyl)2,
NH( napht hyl n Cakﬁgialknl OR14,
ogmg)loélzl %ﬁ@lw ORi &(]§ I{N&JC C(>6)>CIR14

- O C( O NHR14, ROSC((G))(RI()RJIHE)TQID &1@(@)&(%34)-@ (claa@)mm bel@(yD)-@.iHR-N'Iz, S- R14,

a2 v YRl S i e R, A St 2

CLS) OR04, € SAHRA.C.- Gl -emsxzmm(omm@c&»m coope SLNFRLA,
15 NHC(S) N( R14)2 NR14 NHR14 N R14C( S) -Ym( R4) | vvherel n
-Ra is - HRw ¥y lge'I‘P 14, RECE@IN T 4) - l&(@N Rw)ec@(@? gl-kyl ) 2,

- NH( pheny| @gﬁ@ Rapd hy!
-Cl - ( oo & C%SO Nﬁﬁ% %“’) gOR“{%( %@ﬁ%”“?( dﬁy ﬁﬁso@ a |1IE§@)%K“!\B02 c8
al kynyl , QCGHQSLQ(O)@@HM%Y{) C(Siﬂhﬁr@@(s}mhmﬁ ﬁﬁﬂ)NHRia, Q-@(Q)N@nhe{ ed

o e 6 RS onf

- O O NERLAHCEMNRRY,), ﬁﬂ%bﬁs&mﬁ(,@)-ﬂ%fc ) Rl4, - NHSR14, - NHSCR14
- NHS( O) 2R14, OC(S R14 O C(S)N(RI 4) 2, C(S)CR14
- C(S) NHR14, %f 2V erw@sra Ril4-OH, pa@(, R4 Niaéé
alkyl)z, NH(phenyl), -N(phenyl),, NH(naphthyl), -N{naphthyl),,-CN, -NO,, -N3, —Cl-Cg
alkyl, -0-(C,-Cg alkyl), -(C,-Cy alkyl)-OH, -Co-Cg alkenyl, -C2-Csg a]kynyi, -C3-Cj2
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, ~-OR 4, -O(CH3),OR 4, -
20 C(O)Ryg, -O-C(O)Ry4, -C{ONCHa)nR14, -O-C{O)OR 14, -O-C(O)NHR 14, -O-C(O)N(R14)2, -
C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 4, -S-Ry4, -SOR 4, -S(0)2R 14, -NHC(O)Ry4, -NHSRyy, -
NHSOR 4, -NHS(O):R 14, O-C(S)R 14, O-C(S)OR 4, O-C(S)NHR 4, O-C(S)N(R14)2, -
C(S)OR4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(8)R 4, -NR14C(S)R14, -NHC(S)NHR 14, -
NHC(SIN(R4)2, -NR14C(S)NHR 14, -N R4C(S)N(R14)z;
25 Rs, Ryg, Ri1, Ry, and Ry; are independently -Yo(R.), wherein -R is -H, halogen,
-NHj, C,-Cg alkyl, -NH(C,-Cs alkyl), -N(C1-Cs alkyl),, -NH(phenyl), -N(phenyl),,
-NH(naphthyl), -N(naphthyl),, -C(O}NH(C,-Cs alkyl), -C(O)N(C,-Cs alkyl),, -
NHC(O)C,-Cs éﬂcyl),,—NHC(=NH2+)NH2, -CN, -NOz, N3, -3-to _9-membered heterocycle, - -
ORy, 'O(CHZ)nORMa -C(O)Ry4, -O-C(O)R 14, ~-C(O)(CHz)n-R 14, ~O-C(O)OR 14, -O-
30  C(O)NHRy, -O-C(O)N(Ria)z, - C(OIN(R)4)z, -C(OYOR 14, -C(O)NHR 14, -S-R14, ~-SOR14,
-S(0)R )4, -NHC(O)R14, -NHSR 4, -NHSOR 14, -NHS(O)2R 14, O-C(8)R 4, O- C(S)OR14, 0-
C(S)NHR,4, O- C(S)N(R14)2, ~C(S)OR 14, -C(S)NHR 14, -C(S)N(R 4)s, -NHC(S)Ry4, -
NR4C(S)R14, -NHC(S)NHR 14, -NHC(S)N(R14)z, -NR14C(S)NHR 14, N Ry4C(S)N(Ra)2 or



NHC( S) N(R14) 2, -NR14C(S)NHR14, -N R14C(S)N(R14)2; 25 R9, R o, Rl11, Rl12, and
R13 are independently -Y.(Re), wherein -Re is -H halogen, -NH2, Cl1-C8
allcyl, -NH(Cl-C5 alkyl), -N(ClI-C5 al kyl)2, -NH(phenyl), -Nphenyl)2,

- NH( nap hthé@) -Ngna pht hyl )2, -C(O) NH(Cl-C5 al kyl), C(Q%@"‘@% akkyl)2, -
e

NHC( O (cC1L 280409328 _ NHC( =NH2+) NH2, LON - NC2, N3, red

het erocycle, - OR14, -Q(CH2), OR14, -dO)R14 -OC(O)R14 -C(Q (CH2) . 7TR14,
-O-C(OOR14, -0 30 C(ONHR14, -0- C(1O)N(R1 C(O)N(R4)2 C(O)OR14

- C( O) NHR1B! an@Rle&ge ayfifhe carbgroyforyt Whlcmﬁ@ 28R 4,

- NHS( 0) 2Rddn, ﬁe@r%é .O-C(S)OR14, 0- C(S)NHR14, OC(S) N( R14)2 C(S) OR14,
-C(S)NHR14, -C(S) N )2 -NHC(S) R14, - NR14C(S) R14 - NHC( S) NHR14,

- NHC( S) N( R14) Zach RRistigieeniarily -H, 10, /8atky5) G- B 4ydoadky\phend 4 nahsin 283

PCTI CA2004 0007 1 et t he carbon atomto which

each is aft a’?ﬁ%@c ‘}lbei%?{o?ytglef rk?ﬁ%\ﬂ%%myfg @%ﬁéd het erocycl e; each R14 is

i ndependent | y eath annd@naédﬂyl-cl -€ tie-CYIRalkenylene- bhéﬂ,'bydjga]lgﬂ grhs-hyl, -3-

to 9-nmenbered heterocycle, -C2-CB al kenyl, or C2-CB al kynyl each Y is

i ndependent |y ea@lmGBméFD@W%Ié'o or. 1@211‘568 al kenyl ene- or -C2-CB al kynyt ene- :

each inis in olgndependent ly. an integer

rangi ng from dﬁﬁ?ﬂ%qﬂééﬁxc%??%ﬁ %gm F@gge?rgcﬁl ments, -0-benzyl is

l{gsrbSti t?t ed.In cbm?mwﬁcmpM?tm-mmlmsntﬂé%l f ? J[re'élhoi(y bentzyt oXy.
n certain peC| iC n unsubstitute n certain

specific enbo SPeﬁ%nbng’ g\%@ﬁ?r Rﬂfﬁé?%%‘?xy % n even nore specific

embodigrent s, %cbﬁﬁ@bﬂd%o%@n@éh%&hﬁ%suﬁhﬁet hyl -amine. In certain

specific embodi ments R 1 1S -OCHZ I'n certain specific enbodi nents,
R14 is benzyl daygergie mnﬁmembed@wnﬁnlle ispheoylfdimethylsueing ol avemmore sRecifis

oqe NHRMe]ﬁb nz%s ﬁléj‘?@ﬁmymk%p“ec.ﬁdﬁ‘%ﬁ g?eoem fic enbodi nents, Rl14

I s para- b¥ono- p eve ments, RL is -C(O)R14 and

R14 is para- brmrm-tzrﬂilwiﬁcehrbodﬁ{eh&lm@mmﬂ(o)@mﬁgdl ments, Re i's

par a- hydroxy-phenyl,. 1n_even re specific  enbodinents, Ymis -CH2- and R14
i s para- hydr OXI;; cgqt,zgp,weclﬁc embodlments 14 15 benzyloxy phenyl. In even more specific

|5 embodiments, R; is C(O)NHR,4 and R4 is benzyloxy phenyl.
In certain specific embodiments, R4 is para-bromo-phenyl. In even more specific
embodiments, R; is -C(O)R,4 and R4 is para-bromo-phenyl. - |
In certain specific embodiments, Ry is para-hydroxy-phenyl. In even more specific
embodiments, Y, is -CH,- and R4 is para-hydroxy-phenyl . |
0 . In certain specific embodiments, Ry is -NH(phenyl)OCH-s.b
In certain specific embodiments R1 is -(CHz);05(0),0",
In certain specific embodiments, R;; and Rz are not joined together with the carbon

atom to which each is attached.

5 In another embodiment, the invention provides a method for making a compound

having the Formula (Ta):




'O In certain specific enbodiments, R7 is -NH(phenyl)OCH3. 1In certain
specific enbodinents Rl is -(CH2)203(0O 20-. In certain specific enbodi nents,
RI1 and R12 are not joined together with the carbon atomto which each is

attached. r enmbodi nent, the invention provides a nethod for
maki ng a cg‘”ml)’%ﬂ‘ﬁ@%“givi ng the Formula (Jla): R R7 a R6 RETEA2004/000793 (p R4

VR13 N 3 R12 WO 2004/ 106328 PCTI CA20041000793 13 (la) the nethod
conprising the steps of. (a) contacti rlgﬂa conmpound of Formula (Il1) RS ~R7 R
a @R QO RI1 RI2 RI3 S (Il) wth a conpound of Formula (v) MO O
/=@ R2 N2 R4 (v) wherein Mjs Li, Na, K Rb or Cs, 10 in the presence of
a subst anthp Hethed Sempasingbe steBs oft i o organic solvent, for a tine and at a

(a) contacting a compound of Formula (II)

Rs R,
Rio 04, / \ \ Re
Ry @ H g
Riz  Ras
5 (Im
with a compound of Formula (v) |
M® e}:QS
RQ/N\ ; Ry
R\

wherein M is Li, Na, K, Rb or Cs,

(0 in the presence of a substantially anhydrous, aprotic organic solvent, for a time and at a

temperature sufficient to make a compound of Formula (vi)

wherein M is defined as above; and



tenperature sufficient to nake a conpound of Fornula (vi) 8 R7 00 R10 Q4 N
Re QL H ,.3 R1112\ /R13 2 RR2. QR4 (N wherein Mis defined as
above; and WD 20041106328 PCTI CA20041000793 14 (b) protonating the conpound

of Formula (vi) with an H+ donor for a tinme and at a't uf ficient
to nmake a Wg’rﬁ%ﬁ'ﬂq@zﬁf Formul a (I a) V\,hﬁ{ei n Q is -0-, F@E%BH@?E?) 5 Q@
Is -C(R3)- or -N; @B is -C(R5)- or -N; @A is -C(Rg)-"or -N; R 1is

-YmM(RR), wherein -R is -H -0OH -Cl-Cg alkyl, -C2-Cs alkenyl, -C2-Cs
al kynyl, - C3-Cl2 ¢yairafahdtipg the gsimmopnd of Foaphletyi) with ag H'tdoner fopative eud

het le,. -ORl4 - , - O R4, -C(O) (CH2) a- R14,
"5 o O et e sl R R PR e R R ) T g omla,
-C(O NHR14, -S-R14, -SOR14, -S(0)2R14, -NHC(O) R14, -NHSR14, - NHSORI 4,
_NHS( 0) 2RV 05 0) 20-, O O(S)R14, O C(S)OR14, O C(S)NHRL4, 0- C(S)N(R14)?2,

- C(S) CR14, -C(@iglumgs-orqq%y\l( R14) 2, -NHC(S)R14, -NRL4C(S)R14, NHC(S)NHR14,
- NHC( S) N( R14) 2, .-NRi4C(S)N R14, or - N RI4C(S)N(R14)2; 15 R is -H, -C-Cs
al kyl or -OH ®3s-FRs)-8hdNR5 are i ndependently -Ym(Rb), wherein Rb is -H,

akonyl | - Co- & BRI 10 loal ey phenyl, 1iaphthyl) 3 1o
9- menber ed het@®e@®qp or -MR14, -0(CH2)" OR14,
R, is -Y,(R,), wherein -R, is -H, -OH, ~C,-Cys alkyl, -C;-Cjy alkenyl, -C;-Cs alkynyl, -
C3-Cy3 cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -ORyq, -O(CH3)sOR 4,

10 -C(O)Ry4, -O-C(O)R14, -C(O)(CHz)n-R1s, -O-C(O)OR 4, -O-C(O)NHR 4, -O-C(O)N(R14)s, -
'C(O)NR1s)2, -C(O)OR 4, -C(O)NHR 4, -§-Ry4, -SOR14, -S(O)R s, -N'HC(O)RW -NHSR,4, -
NHSOR 4, -NHS(0);R}4, -08(0),0", 0-C(S)R14, 0-C(S)OR 14, O-C(S)NHR 4, O- | -
C(S)N(R14)2, -C(S)OR 14, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)RI4, -

- NHC(S)NHR 14, -NHC(S)N(R14)2, -NR1sC(S)NHR 4, o1 - N Rj4C(S)N(R}14)2;

15 Rz is -H, -C;-Cg alkyl or -OH;

' R3, Ry, and R;s are independently -Yi(Ry), wherein Ry is -H, halogen, -NH,, -CN,
-NO, -SH, -Nj, -C,-Cs alkyl, -O-(C;-Cs alkyl), -C2-C; alkenyl, -C,-Cs alkynyl, -C3-Ciz
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, ~O(CHz).OR 4,
-C(O)R 4, -O-C{O)R14, -C(O)CHz)p-Ry4, -0-C(O)OR 14, -O-C(O)NHR 4, -O-C(O)N(R14)2,

20 -C(O)N(Ri4)z, -C(O)OR14, -C(O)NHR4, -S-R1s, -SOR 14, -S(O)sR14,-NHC(O)R 4, -NHSRy4,
~NHSOR 4, -NHS(0):R14, O-C(8)Ry4, O_-C(S)ORH; O-C(S)NHR 14, O-C(S)N(Ry4)2, -
C(S)ORy4, “C(S)NHR 14, -C(SN(R14)z, -NHC(S)Ry4, -NR4C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(Ri4)2, -NR1sC(S)NHR 14, N RysC(S)N(R1a)s; or Ry and Ry, or Ry and Ry, together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with

25 the proviso that if Q; is ~-C(Rs)- and m=0, then R; is .not H;

Ry is -H, halogen, -OH, -NHp, -C,-Cs alkyl, or -0-(C,-Cs alkyl);

R7is -Yn-(Rc), wherein -R. is -C-C;s alkyl, -O-(C,-Cg alkyl), -O-benzyl, -OH, -NH,, -
NH(C,-C; alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,
-CN, -NO3, -N3, -C3-Cs alkynyl, -OR;4, “O(CH;),0R 4, -C(O)Ru14, -O-C(O)R 14, -C(O)}CHy)p-

30 Rig, -O-C(O)ORyq, -O-C(O)NHR 14, -O-C(O)N(R4)2, - C(O)N(R4)2, -C(O)OR 4, -
C(O)NHR 4, -S-Ry4, -SOR4, -S(0)zR 14, -NHC(O)R 14, -NHSR 14, -NHSOR 4, -NHS(O);R 14, -
O(CHy)nC{0)O(CH,)»CHs, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR,4, O-C(S)N(R14)z, -



-C(ORI4, -OC(OR4, -C(O(CH)N-R 4, -0 C(O) OR14, -0-C(O NHR14,
-OC(ONR14)2, 20 -C(ON(RI4)2, -C(OOCR14, -C(ONHR14i -S-R14, -SCRr4,
-S(O) 2R14, -NHC(O R14, -NHSR14, -NHSOR14i -NHS(0)2R14, O C(S)R14,

O C(S)OR14, O C(S) NHR14, OC(S)N(RI4)2 - C(S)OrR14, -

- C(S) N( RLAWS 200409628) R14, - NR14C( S) RI 4. - NHO(S) NHR14, %\ﬂ@%’?}w"&ﬁ) 2,
-NR14C(S)NHR, 4, -N R14C( S) N( R14) 2; %QS and R4i or R4 and R5, toget her
with the carbon atomto whi ch each |s attached, doin to forma 5- to

9- menber e §&)ORay, -GSINHBS, (GEN R, SHECHRR 14 ANRYS (IR uCNFHY(S)MHAR1m=0, t hen 15
s not H, N?%( ﬁqq,{\ﬁ%zf h@ﬂlu@@NPﬂiu,éﬂé\"&S Iigﬁ,dz?s al kyl, or -O(C1-Cs al kyl);

R7 is O(CrCs al kyl), -0O benzyl,
- OH, NH2 - NR{ 1Y QR 3 Iwhetoin -RaNg GO, hﬂhydn) @ninoNIH(GeC4ia)kyl); N(Bh€ayl ) 2,

St RS Mobevey o o Bt 6
S0 Nn an ARG anaRa Ay,

Q( CH2) n @ycdqa@m,) -r@phi(hsy, Rt49 S @e@mmrocwle;( QMHR@QCH&QKS,) N(R, 4) 2i

V\!N)Hé?g?%%?éﬁﬁhlgg(% O R LR IORER S GG s - N
Rm(C(CIS) ggcg?)mmagz L@(owmfeat)(o)mml.@asmﬁﬁfo%, ﬁO):l@HrNﬁlggtomn ~NESROOQ -
oo %0‘/ RS R i O£ S QQ@)ORJK@ Bk AN 0 - s

al kyl ) U(fﬁ @ngic W Ryq, ﬁ.;&?)ﬁhkmété@]ﬁﬁﬁl L2

cycl oaI kyl, na ht rrenber teroc OR14,
-0(CH2), dRII-KJ(S}N(RM)), F!SIHHC(S:)NH(R(D) RSIRHC(BSIP{DRMEHZ) n- R14, -0O C(O) OR14,

QO NI, QO QRIS W%%psﬁﬂ%@@%‘ AT oS TR’ o
o C(9) mlmnpcq&)a XK @@( ﬂcsalkyi) 4 Eﬁ@&ﬂ ), -NGiehiER14,

-C(S)N(R14) 2, - NHC( S) R14, - NRL NHC( S) NHR14, - "Nt 1 C('S) N( R14) 2,
ﬁ(mzcg S) phiby), R&@@P@N@Rﬂ(&% -lelsyl)c(@ NG s aﬂm)a% ;r((a :

d d | .
! NG GW%W}% @%"W@ﬁ@ J&“}Z@Hz, wpﬁf}a gesL t&g-r\'éiﬁg?r%@e%oglcﬁy-
- NH( napht IOR), -O¢CH R, RE(Q)R 14, -CCTDMRG @ceco;ﬁcm)ma) -o-oaowmpn-cx al kyl) 2,

15 NI O h%b))%m 6&’& O)N(JR\IFS _&&N)(ﬁ"_%, “C((S:)I}BRWNE%O)N%RM, % Ri4, _S%errfnber ed

het er ocyc
-8(0)aR 4, -NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(O):R 4, O-C(S)R 14, O-C(S)OR;4, O- -

C(S)NHR 14, O-C(S)N(R14)2, C(8)OR 14, -C(S)NHR s, -C(S)N(R14)z, -NHC(S)Ri4, -
20 NR14C(S)R14, -NHC(S)NHR;.q, -NHC(S)N(Rm)g, —NR]4C(S)NI"IR14, -N R14C(S)N(R14)2 or
Ri; and Ry, together with the carbon atom to which each is attached, join to form a 5- to 9-

membered heterocycle; .
each R4 is independently -H, -C;-Cg alkyl, -C;-C); cycloalkyl, -phenyl, -naphthyl, -3-
to 9-membered heterocycle, -C2-Cy alkenyl, or -Co-Cj alkynyi; _
35 each Y is independently -C;-C; alkylene-, -C,-Cy alkenylene- or -C,-Cg alkynylene-;
each m is independently 0 or 1; and
each n is independently an integer ranging from 0 to 6.
In certain specific embodiments, -O-benzyl is unsubstituted.
In certain specific embodiments R; is 3-methoxy benzyloxy.
0. In certain specific embodiments, -phenyl is unsubstituted.
In certain specific embodiments, Ry4 is phenyl d1mcthyl-am1ne In even more specific
embodiments, R; is C(O)NHR 14 and R4 is phenyl dimethyl-amine.
In certain specific embodiments Ry is -OCH,C(Q)OC,Hs.



OR14, -Q(CH2)"OR14, -C(OR14, -OC(OR14, -C(O(CH2)n R 4, -0 C(O OR14, -O0-
C(ONHR14, -OC(ON(R14)2, - C(ONR14)2, -C(OOR14, -C(O NHR14, -S-R14,
-SOR14, -S(0)2R14, -NHC(O R14, -NHSR14, -NHSOR14, -NHS(0)2R14, O C(S)R14,

O C( S) OR14, R14, O C(S)N(R14)2, -C(S)OR14, -C(S)NHR14

(S N R14)‘5,929(ﬁf-]@3 R14, 20 NRL4AC(S)Rl4, - NHO(S) NHR14,§’)CFW4€P%W%4) 2,
-NR, 4C(S) NHR14, -N R14C(S)N(R14)2 or 1 and R12, together with the carbon
atomto which each is attached, join to forma 5- to 9- nmenbered

het erocycl e; el@artFn apacifici gnfodEprmiss Riayis banzyloty phegyh| IR gven merg specificy c| oal kyl |

-phenyl, napht R HK rrmr :%re, -C2-Cs al kenyl, or -C2-Cs
al kynyl ; %@ eac%%lsé(l:ﬂ]dc?epeﬁﬁent V%SPBI&? I 1'ene'-, -C2-C5 al kenyl ene- or
- Cg Cs SI kyny| larvestain speaiftc dmboidhnén}[ca;lﬁp;dmpﬂmbtoyncemeﬂ;In &wneh maneh?eciﬁcs
i ndependent|y..an inje ngi rom0O to § 1ln certain specific
enbodi rrenf‘é‘!’g@@?’%ﬁéﬁgﬁ@sﬁﬁgﬁ‘ggﬁiwEﬂ% romorpliepl + 4i'n specific enbodi nents,
R7 is §-nmethoxy c@ﬁm%}{:&iﬂb embla@iﬁéhté}ﬂis%iaﬁ-@ﬂﬁﬁ(bfﬂ%?ﬂﬂm&je | specitieeny! is

; :

unsubstituted. In certain specific enbddi nents, i s pheny

di met hyl - aiperdiments, Yeale iCHpand Kpels paadiyderpolényent s, R is C(O NHR1L4 and R14

i s phenyl di mef hyl.-.am [t al PR L diments R7 is

-OCH2C( O w%ﬁ‘%ﬁ%ﬁoﬁfw EA%O@?%B%‘S@EQTG In certain specific

enbodi ment s, Rbketisinlgpoeifid conbodphentyR1 isl-(CHRYOS(@ROE specific enbodinents, R

is C(ONHR14 and R14 is f?eqnz |.oxy phenyl . In certain specif] cth%rprggdi ment s,
1c |

R24 is para- br BrfSUHRERRP odiraditordicind Farare pet jolsrd ogrthenvih Q1. (O RL4
and R}4 i StoRAbFHALAD: RABMKL4 S I n certain specific enbodinments, R is

par a- hydr oxy- phenyl. I n even nore specific enbodinents, Y. is -CH2- and R14
i s para-hydroxy-phenyl . In certain specific enbodinents, R7 is

-NH(phenyI)(XJ—lﬁ. . In.certain specific enbodinents RL.is - 20S(0)20'. In
certain specif “8‘6"616‘81? ﬁgﬁlte]é?m%%s %Orwoﬂilﬁnsacroglpﬁ%’flgf"é}m‘wc%%@%er with the
carbon - 1@coapiablic caridhdrciohicRGNd af efitdtiae Baount She cdmring having theHaghulp (BY.i des
conpositions conprising a pharmaceuti-cally

15 ' | (b)

or a pharmaceutically acceptable salt thereof
wherein _
Qi 18 -O-, -8- or -N(Ry)-
Q2 is -C(R3)- or -N-;
20 Qs is -C(Rs)- or -N-;
' Q4 is -C(Ro)- or -N-; _
Ry is -Ym(Ra), wherein -R, is -H, -OH, -C,-Cg alkyl, ~C,-Cs alkenyl, -C,-Cs alkynyl, -
C;3-Cy2 cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, ~-ORy4, -O(CH7)}:ORy4,
~C(OYRy4, ~O-C(OIR 4, -C(OY(CHy)-R14, -0-C(OYOR 4, -O-C(OYNHR 4, -O-C(OMNR 14)z, -
5 C(ON(Ry4)z, -C(O)YOR 4, -C(O)NHR 4, -S-Ry4, -SOR 14, -S(O)2R 14, -NHC(O)R 14, -NHSR 4, -



acceptabl e carrier or vehicle and an effective anount of a conpound havi ng
the Fornmula (Ib): RS R’ 6 Ro NQ@ Q R-N % Rl11 @ R4 R12 R13 15
(1b) or a pharmaceutically acceptable salt thereof wherein Q is -0-, -S—

-N(RI - -N-; 2?0 -C(R3) - - N- R9
E)rl\l- (Rl i)s "%&Q"ﬁ’)“‘“%%ei ei (r)Ir -R' is - H,Qg- IC]S-l c:(CI - )CS glr kyl PCT@%Q%’“%"%EWI)
-C2 Cs al kynyl, - C3-C12 cycl oal kyl , -phenyl -naphthyl, - 3- to 9-nenbered
het I - O.R14 O (CH2), - R14,
e B R s e s o e B s e (58

et 1EA00HERNEh CEORIETHRI Bl Ry 25“?‘51%3&“‘0 g,

O () Cl?lNHCCS)N@B)xNPMQI(S)BKR{%SM]RI(S)I%[RI4QYS)W,(S}1\@5 )ANHR14,
C( S) N( R14) 2 SE:R&4 é S)RL4, - NHC(S)NHRI'4, - NHC(S) N(R14)2,
-NRl4C(S)NHR1£B2'§) R&‘ﬂi’(\‘ 4)2: R2is -H -Q-C9 alkyl or-OH 5 R,

R4, R5 L NH2 - CN,
f NOZ?MSH filr\gu miwngfﬁsﬁﬁdepmﬁeﬁ:gbw céﬂé)e@ﬁrﬁnmlslﬂ hﬂo%éiﬁ I@EPUCN ‘

kvl NECH, Ny a0~y Raetkpny), <o-Caalobitor ol
"6 & b e B e AR o ) <
-C(O NHRlzc(o)Kq‘a,RM(O)BQRIKO)((%Q)RIBL@,C(O)HR(40)@33%0 NﬁHﬁR-ULC (QINRNYSOR14,
- NHS( 0) 2R14 S) R14 R4, O- (S NHR14| C( S) OR14
- ¢( S) NHR AX0) Tﬁf@% QPR %@Fﬁ{@)&mﬁ'& 14- ﬁé‘&@&mﬂl SRus,
10 -NHSOR,4, -NHS(O);R14, O-C(S)Ry4, O-C(S)OR 4, O-C(S)NHRM, O-C(SNR4)z, -
C(S)OR14, -C(SYNHR 4, -C(S)N(R4)z, -NHC(S)Ry4, -NR14C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R;@;, -NR;4C(S)NHR 4, -N R4C(S)N(R}4)2 or R; and R4, or R, and Rs, together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with
the proviso that if Q; is -C(Rs)- and m=0, then R is not H;
15 Rg is -H, halogen, -OH, -NHj, -C-Cs alkyl, or -0-(C;-Cg alkyl);
Ry and Ry are independently -Y,(Rq) wherein Ry is -H, -OH, halogen, amino,
-NH(C;-Cs alkyl), -N(C;-Cs alkyl)s, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
-N(naphthyl)s,-CN, -NO,, -Ns, -C,~Cg alkyl, -0-(C-Cg alkyl), -(C,-Cs alkyl)-OH, -O-benzyl,
-C;-Cy alkenyl, -C,-Cy alkynyl, -Cs-C); cycloalkyl, -phenyl, -naphthyl, -3- to S-membered
20 heterocycle, -ORy4, -CHzO0(CHz)nOR 14, -O-C(O)R14, -C(O)YCHz)nRys, -C(O)R 14, -O-
C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R}4)2,- C(OIN(R4)2, ~C(O)OR 4, -C(O)NHR 4, -S-Ry4,
-SOR 4, -5(0):R 14, -NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(O);R 4, O-C(8)R 4, O-
C(S)OR 4, O-C(S)NHR 14, O-C(S)N(R 4}z, ~C(S)OR 14, -C(S)NHR 4, -C(S)N(R )3, -
NHC(S)R 14, -NR(4C(S)Rus, -NHC(S)NHR;4, -NHC(S)N(Ri4)2, -NR14C(S)NHR 4, -N
15 RuC(SN(Rya)z;
R, Ry, Ry, Ry2, and Ry3 are independently - Y, (R.) wherein R.is -H, halogen, -NH,,
C1-Cg alkyl, -NH(C,~Cs alkyl), -N(C;-Cs alkyl)z, -NH(phenyl), -N(phenyl);, -NH(naphthyl), -
N{(naphthyl),, -C(Q)NH{(C;-Cs alkyl), -C(OYN(C;-Cs alkyl);, -NHC(O)C,;-Cs atkyl), -
NHC(=NH;)NH;, -CN, -NO,, N3, -3- to 9-membered heterocycle, -OR14, |
0 -CH;0(CHy),0R\4, -O-C(OYR 4, -C(O)}CH)n-Rua, -C(O)Ry4, -O-C(OYOR 4, -O-C(O)NHR 4,
-0-C(OIN(R 14)2,- CO)N(R 14)5, ~C{O)OR 14, -C(O)NHR 34, -8-Ry4, -SOR14, -S(0)zR 14, ~
NHC(O)R 4, -NHSR 14, -NHSOR 4, -NHS(0);R 4, O-C(S)Ryq, O-C(8)OR 14, O-C(S)NHR 14,
O-C(S)N(R14)z; -C(SYOR 14, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)R 4, -



NHC( S) N(R14) 2, -NR14C(S)NHR14, -N R14C(S)N(RI4)2 or R3 and R4, or R4 and R5,
together wth the carbon atomto which each is attached, join to forma 5-
to 9-nmenbered ring, with the proviso that if @B is -C(R5)- and nom then R5

s not H, H, halogen, -OH, -NH2, -Cl-Ca alkyl, or -O(Cl-C8
al kyl); R7]‘29§9’ﬁ!é§63?e i ndependent | y Y?( Rd) wherein Rd iPSTIGA20048M ™%, ogen,

am no, - NH( Cl-Coal kyl), -N(C-C5 alk - NH( phenyl), -N(phenyl) 2,
- NH ht h -N hth | kyl, -O (Cl-C8aikyl),
O D SN BG-GB R sl R NG 51 R (1;, ) cilz )

?éi'z%ﬁ%%“%ﬁ%?ﬁ%é%%?‘* B e L E i

- O C( O) NHRisfocyel: C( O) N( R14) 2, - C(O) N(R14) 2, - C(O) OR14, C(O)NHR14 -S—R14

el el i b
-ﬁ(Rl)Afg( S) NHR14 e ')WCZ %14% ﬂgu%% 11, Ri2, ag((j ??1% ar)e ’

i ndependent | y eac.hw’( m)ademede@ﬂm Ci dlqlmle-,hglz atkenylogep or -(GHCy@ikyaylkyd-;
-NH(C1-C5 yl), NH(phenyl ), -N(phenyl)2, -NH(naphthyl), -
N( napht hy! ) 2, ea‘% ‘?\ﬁ? %‘hgl%koﬁll) O N(C, -C5 alhyl)2, -NHZ(O (Cl-C5

al kyl), - NHC(ead?lIHer)l MdBendefdN; an iNE:ger Migging fom0do 8; nenber ed het er ocycl e,
-OR14, ;0 - CHzo(CHz OR14 O C(ORl4, -C(Q(CH2),; Rl4, -C(ORI 4,

- O C( O) OR14, O) NHRL4 O 14)2, -C(O) ORl4,

Q59T RS sRochs amboSingy %ﬁ&ﬁlu&ws%s%méf SR AHSORIA,

- NHS( f) 2R14, @ﬁgg,@i cif e SHRRAR, WinzyidyO(S) N(R14) 2, - (S) OP 14,
-C(S)NHR14, - C(S)N(R 4)2, ~NHO(S) R’1 NRL4C{S)RI’4, ° WD 2004/ 106325

PCT/ CA2004/ 00079 ain @eNﬁ@(e@an@ms =phm( s)mwmmt)lgd - NR14C( S) NHR14, -N

R14C(S) N(R14) Z_0 the Wit bon atomto V\/n ch each
i s attached, thél %mt%l)gpf’ %ﬁ}eﬁ%ﬁ&q&%gﬁ %Iéjh m%]gflean%é Cﬁeeve%gngﬁe sﬂ%h

i ndependem&dﬂlméﬂ,ts RCis—@@HHRXJandIG&s@h&aﬁﬂﬂﬂeﬁ&}ﬂhyﬁne - phenyl, -napht hyl , - 3-
5 to 9-nenbered heteroc cle al kelﬁ&?ﬁ or -C2-Cs al kenyl each Y is

i ndependent | y n@“@%sﬁF‘%ﬁle@@mmméﬂT J Gl or -C2-Cs” al kenyl ene-;

each {q1 is i nqRREQMCHekic UmBbditienNR,4 is benzyloxy phenyl. In even more specific
embodiments, R, is C(O)NHR,4 and R4 is benzyloxy phenyl.

In certain specific embodiments, R4 is para-bromo-phenyl. In evén more specific
embodiments, R; is -C(O)R;4 and Ry4 is para-bromo-phenyl.

In certain specific embodiments, R, is para-hydroxy-phenyl. In even more specific

0 embodiments, Yy, is -CH,- and Ry4 is para—lhydroxy-phcnyl .

In certain specific embodiments, Ry is -NH(pheny!)OCH;.

In certain specific embodiments R1 is -(CH;),08(0);0".

In certain specific embodiments, Ry; and R,; are not joined together with the carbon
atoxﬁ to which each is attached,

'5 In another aspect, the invention provides methods for treating cancer in a patient,
comprising administering to a patient in need thereof an effective amount of a compound or a
pharmaceutically acceptable salt of the compound having the Formula (Ib), depicted above,
wherein Q;-Qu, Rz, R4, Rs-Rs and R4-R);3 are defined above for the compounds of formula
(o). |

0 In gtill another aspect, the invention provides methods for treating a virus or a viral
infection in a patier_lt, comprising administering to a patient in need thereof an cffect_iirc

amount of a compound or a pharmaceutically acceptable salt of the compound having the



each n is independently an integer ranging fromO to 6. In certain specific
enbodi nents, -0-benzyl is unsubstituted. 10 In certain specific
enbodi ments, R7 is 3-nethoxy benzyloxy. |In certain specific enbodi nents,

-phenyl is unsubstituted. In certain specific enbodi ne R14 | henyl
di net byl - 2MP AW/ 19832%ven nore specific, enbodi nents, ngkikafééﬁﬁﬁfﬁ and R14

is phenyl dinmethyl-amne. In certain 1gpeci fic enbodinents R7 is

-OCH2C( O OC2H5. 15 In certain specific _enbodi nents, Rl4 is benzyl oxy phenyl.
I n even risraulygibdidepisted ahpisawheramddi-@i Rp.ReReRammiBrodhgamrtafined dhevery| oxy

phenyl . | | {.fJ odi ments, Rl14 is para-brono-phenyl. In even
nor e spec@%@g%%?ﬁghﬁ@a 'is -C(OR14 and R14 is para-bronp-phenyl. In

certai n speci flhe presé divertiinsaisoRmcdrapapses @empelmdx havyhdpethy Forvhula @V)en nor e
specific 7?0 enmbodinents, Y. is -CH2- and R14 is para-hydroxy-phenyl. In
certain specific enbodiments, R7 is -NH(pRgnyk)OCH3. In certain specific
enbodi nents Rl is -(CH2)20S(0O 20". In certlal peci fic enbodi nents, R11 and
R12 are not joined together wth the atomto which each is attached.
!5 I n anot her aspect, the inverit b s for treating cancer in
a patient, conprising adm niste in need thereof an

ef fective anmount of a conpoRpg Har maceutl cal |y acceptable salt of the
conmpound having the Fornula (1b))»dépicted above,. wherein Q-4, It, R4,

R6-Rs and R10-R13 are defined gggve jhor the conpounds of formula ~). 0 In
still another aspect, the i nvent on pPovi des nethods for-treating a virus or

aviral infection in a patient, conprising admnistering to a patient in
need thereof an effective anount of an onpound or a pharmaceutically
acceptabl e salt of the conpound having the WD 20041106328 PCTI CA2004/ 000793
19 Formul a (1b), depicted above, wherein %-Qfl, R2, R4, R6-R8 and R o-Rl3are
def i ned above and pharmpeeutieptiy daerpiablsrsaltothprapwieBi: The present invention al so

enconpasses cmbo_@_(’j_%_lap%&@q)_t he Formula (11): Rg RA RO g4 Re
Qs is -C(Ry)- or -N-;
Ry i8 -Yn(Rs), Wherein -R, is -H, -OH, -C)-Cs alkyl, -C;-Cs alkenyl, -C,-Cy alkynyl, -
10 C3-Cj; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH3),OR 14,
_C(O)R4, -O-C(O)Ry4, -C(O)CHy)a-R1s, -O-C(O)OR 14, -O-C(O)NHR 14, -O-C(OIN(R 143, -
C(OIN(R4)2, ~C(O)OR 4, -C(O)NHR 4, -S-R 4, -SOR 4, -3(0)2R14, -NHC(O)R14, -NHSR 14, -
NHSOR 4, -NHS(O)R 4, -08(0)20, 0-C(S)Ry4, O-C(S)OR 44, O-C(S)NHR 4, O-
C(S)NR 14}z, -C(S)OR 44, -C(S)NHR 4, -C(SIN(R14)z, -NHC(S)R 14, -NR14C(S)R1a, -
15 NHC(S)NHR 4, -NHC(S)N(R14)2, -NR14C(S)NHR 4, or - N RisC(S)N(R}14)2;
R is -H, halogen, -OH, -NH;, -C,-Cs alkyl, or -O-(C;-Cs alkyl}),
Rs and Ry are independently -Y,,(Rg) wherein Ryis -H, -OH, halogen, amino,
“NH(C,-Cs alkyl), -N(C,-Cs alky1),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
~N{naphthyl),,-CN, -NO,, -N3, -C;-Cg alkyl, -O-(Ci-Czalkyl), -(C1-C; alkyl)-OH, -O-benzyl,
10 -Cp-Cy alkenyl, -C»-Cs alkynyl, -C3-Cy; cycloalkyl, -phenyl, -naphthyl, -C;-Cy2 (phenylalkyl,
-Cy-Cy2 (naphthyl)alkyl, -C;-Cy (phenyl)alkenyl, -Co-Ciz (naphthyDalkenyl, -Cr-Ciz
{(phenyl)alkynyl, -C-C,, (naphthyl)alkynyl, -3- to 9-membered heterocycle, -OR 4,
~O(CH2)yOR 14, -C(O)R 14, ~0-C(O)Ry4, -C(O)(CHy)u-Rya, -O-C(O)OR 4, -O-C(O)NHR 4, -O-
C(O)N(R14)s, - C(OIN(R 1)z, -C(O)ORy4, -C(O)NHR 4, -S-Ry¢, -SOR 14, -S(O%R1,
5 “NHC(O)Ru4, -NHSR14, -NHSOR 4, -NHS(O)2R 4, O-C(S)R 4, O-C(S)YOR 14, O-C(S)NHR 14,
 O-C(S)N(Riah, -C(S)ORy4, -C(S)NHR 4, -C(SYNR14)z, -NHC(S)R 14, NR1C(S)R1e, -
NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR;4C(S)NHR 14, -N R 14C(S)N(R1a)z;




Rl QL 0 R12 R13 5 (Il) and pharnmaceutically acceptable salts thereof,
wherein: Q@ is -0-, -S— or -N(RI) 4 is -C(Rg)- or -N-; Rl is -YmRa),

wherein -Rfl is -1i, -OH -C-C8 al kyl, -C2-C8 al kenyl, -C2-C8 al kynyl, - 10
CB C12 cyclﬁél&x 21ﬁphen -naphthyl, - 3- to 9-nenbered heterocycle,
| C( O R14, OC( ) R14, - C(O) ( CH2) RERCA20040007P30) OR14,

_0- C(O)NHR14 O CONR4)2, - (O NR14)2, -C(OORL4, -C(O NHRL4, -S-Rl4,
- SORI4, - S(Q)2R14, -NHA(QRLA, -NHSRI4, . NHSORI4, - NOS(O)2R14, -OS(0) 20-,
0-Q(S)R 4, O Geshorliu, R 2ol & nRindependently)-NafRel phereincRe)oRs halogay S) NHR14,

AR08, ) R, BN EBL, oo SGHa Rihen S NORL4) 2.
al k}/I or -NHingpGthy(3-N(haphithy ), RE(Q)NH RS- &ml)?&@ﬁﬁﬂb}qsgwg?cnﬂﬂﬁomﬁfﬂgn@)
- N( phenylg_&ﬁyﬂ]w‘ﬁmw& -CN %ﬁf%ﬁﬁi E’)d?ﬁ @{F I'- C8 al II?yl Y
-0-(Cls CS-%gH%L@Rm ic@bjlt%% @L@wmu&d:(oa@mﬁw, 0 é(o o 362~ Cs

al kynyl

cl oal k - na henyl aIkyI
o D (N S N oot DR BN koo, - S0 —scammz Repht hyl ) al keny!

-Cr-C12 | d

het er ocycl €, awsgltl—}g}ﬁé&ﬁﬁg@é@éléag@&o?@ 1 &gffﬁ r4§_ R14,

- (():( 8§ RHCRJEQ(S}PQR@QQ@EMM, @?ng@mla)z, W@Wﬁﬂr%ﬁ%}fﬁ@) %& "

- NHS( 0) 2RYHC dﬂﬁg%l\@ )4N|§Hh§1(4 58?%(423)0%?&1 Riz,_ () OR14,
-¢(S) N%“ dgeth gv@ﬂh'\ﬂﬁﬂﬁﬂc% ato Iﬁlm&é‘c 3 DBt rin a B Bl Ad

L NHC SNBSS S A A S R N R4S S NCR ) 2 W 20047 166328

PCTI CAZOOHEﬂ@@@EEB 20 R9, R o, R11, R12, and R13 are i ndependent ly - - Yl (RI )

Wherein R is -H halo H k C1-
al kyl)2, -NH p“ﬁ‘é‘#§l4)‘sm Bﬁeémkﬁz &%S%ﬁfé’ﬂagh?ﬂ’lﬁ\i &Eﬁ( %3—5 %}‘?B‘@ 13
- C( O) NH( Go-9Gaerabesad Batero@(cia) Nﬁzcilg zﬂﬁm@l by 10,45 alilyey) (C1-Cs  al kyl ),
- NHC( =NH2' ) NH2, - -3- to 9-menmbered heterocycle, -0OR14,
each Y is mdependently C1-Cs alkylene-, -C5-Cy alkenylene- or -C;-Cg alkynylene-;
15 each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.

A compound of Formula (Ia), (Ib) or (I} or a pharmaceutically acceptable salt thereof
(a “Triheterocyclic Compound™) is useful for treating or preventing cancer or neoplastic
disease in a patient in need of such treatment or prevention, inhibiting the growth-of a cancer

20 cell or neoplastic cell, treating or preventing a viral infection in a patient in need of such
treatment or prevention or inhibiting the replication or infectivity of a virus.

The invention further provides methods for treating or preventing cancer or neoplastic
disease, comprising administering to a patient in need of such treatment or prevention, .an
effective amount of a Triheterocyclic Compound.

15 The invention further provides methods for inhibiting the growth of a cancer or
neoplastic cells, comprising contacting the cancer or neoplastic cell with an effective amount
of a Triheterocyclic Compound.

The invention further provides methods for treating or préventing a viral infection,
comprising administering t.o a patient in need of such treatment or prevention an effective

i0  amount of a Triheterocyclic Compound.



5 -Q(CH2).R14, -C(OR14, -OC(OR14, -C(O(CH2)0 R14, -O C(O ORrR14,
-OC(ONHR14, -0- C(ONR14)2, - C(ON(R14)2, -C(OOR14, -C(O NHR14, -S-R14,
-SOR14, -S(O 2R14 -NHC( O R14, -NHSR14, -NHSORI 4, -NHS(0)2R14, O C(S)R14,
O C(S) OR14 O NHR14 O C(SYN(R14)2, -C(S)OR14, -C(S)NHR14,

-C(S) N( R14)W? )Rl4 -NR14C(S)R14, - NHC(S)NHR14, F EWMQM%)z
- NR14C( S) NHR14, - N R14C(S)N(R14)2 or f—‘gll and R32, 10 toget her with the
carbon atomto which each is attached, join to forn1a 5- to 9-nenbered

heterocycl e; &he Hveationifurthes geyideamsthogs fopinhibiing e sapkigation.orinfetivity 9£ | oal kyl |

Pheny ¢ AR g S ogs TIPS SRIOONR o e bra 0 O

-C2-Cg aIMntpprﬂmCoxmﬁ)uada.ch mis independently 0 or 1; and each n is

i ndependently._a mO to A compound. of Fornula (1a),

(o) Cor (1) iRt ey peationsttet @ bR batLlr maiige be

“Trihet erwﬁ{dc GleUmIRAdy hak g Y8k dHufaQlb)l r€at i ng or preventing cancer or
neopl astic di sease in a pati ent In need of such treatnent or prevention,

i nhi biting thén onembiodigient theingention prayeies 2 orethed Spri makinga cwhpound hasing ng or
prevent| hﬁﬁhg’nfECt'on in a patient in need of such treatnent or
preventl nﬁ iting the replication or infectivity of a virus. The

i nvention further provi des nethods for tr
neopl astic disease, conprising adm Rgste
treatnment or prevention, an effective\ as
?5 The invention further provides neth
cancer or neoplastic cells

cell with an effective amouft :
further provides nmethods for HIreRting eﬂﬁpLL g a viral infection
conprising adm nistering_to_g > treatnent or
prevention an effective ™0 ahpgp{ of a Tri heterocyclic Conpound. WO

2004/ 106328 PCTI CA20041000793/ 21 e invention further provides nethods for
inhibiting the replication 0R1fnfec1?vity of a virus, conprising contacting
a virus or a virus-infected cell wth an effective anount of a

Tri heterocyclic Conpound.

ating or preventing cancer or

ifng to a patient in need of such
Bs a Triheterocyclic Conpound.
inhibiting the growth of a
the cancer or neoplastic

(Ib)
10 comprising confacting a compound of Formula (II)
Rg Ry
R1o Q / \ Rg
H .
Rq Q4 8

R12 R4z

(L))

with a compound of Formula (iv)

[~
N £
Ry ‘Qz)\m

5 o (iv)



In a further aspect, the present invention relates to nethods useful for
maki ng the 5 Triheterocyclic Conpounds having the Fornula (I b). In one
enbodi ment, the invention provides a nethod for maki ng a conmpound havi ng

t he Forrrula\gélﬁ)[)!' RT R RoN3 R QL R NN2 Ra 3 Rl12t3 (rb) to
conpri sing AHHPHy a conpound of Formula (11) R8 R7PRTEARMRG0TIE Q Fi O
R12 R1I3 N with a conmpound of Formul ?P(iv) roa3 RR 2 R4 5 (iv) W
20041106325 PCTI CA20041000793 22 in the presence of an organic solvent and
a protic aci d,infhsipresendeof an prganic salvers ipds grofie acidsfor ¢ tiseand atatemprratirh e

conpound ( 1;%)4?.18 i R2, R4, R6-R3 and R10-Rl13 are
defi ned aﬁ%%/ég&#%?ﬁe$$%? te?ggg%rﬁu}:a%&mpounds of- Formula (Ib), 5 In
anot her enmbodiwhendin Qi-Q8, R1) ReRéRyundRay-Reese definhdalsove dor theXiihgeracystiopound
having the fof i S Formta (I5).

5 In another embodiment, the invention provides methods for making a compound
having the Formula (Ib):
Re |
=N\ Re
—
Rio M4 N =Q
3 :
™
R14 2 R4
Rip 3
(Ib),
comprising the steps of:
10 (a) contacting a compound of Formula (II)
Rs Ry
Ry Qy H 0
Riz Ry
an

with a compound of Formula (v}

® o
M :

=%

N, ~
Rs” \02)\ Ra

5 | | ™)



B 7
of

5
[
t
9

QL H
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t

nme

ML
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WO 2004/ 106328 PCT/ CA2004/ 000793 23 wherein Mis Lij I@lﬁo '59
e pre¥eAMIHPBIY substantial ly anhydrous, aprotic 5’F§éﬁﬁ2 L8970

Rp 4 Rg JH Ri11 R2 N Q-R4
P gwhereinMis?iNa, K, Rb %);Cs,

in the presence of a substantially anhydrous, aprotic organic solvent, for a time and at

a temperature sufficient to make a compound of Formula (vi)

7 © Me
R Qs \
M N Re
Rq4 Q =Q3
RQIN\Q/)\RAI
Riz2 Rys 2
5 i)

wherein M is defined as above; and
(b) protonating the compound of Formula (vi) with an H' donor for a time and at a
temperature sufficient to make a compound of Formula (Ib),
wherein QI-Q4, Ry, R4, Rs-Rg and Ryo-Rys are defined abdve for the compounds of
10 Formula (Ib).

In a further aspect, the invention provides methods for making a compound having the

Formula (IT):
Ry
Rio Q4 $ Rs
& H
Ry Q4 o)
R12 Ry
(II)
5 comprising contacting a compound of Formula (iii)
R1o
R11

Q4
Q‘)—Bcomz
Rz 1 _
Ris ' '

R RO4 N1@B Q@ R"NQ RI1 R4 R12 R 3 (Ib), conprising the steps
10 (a) contacting a conmpound of Formula (I11) RE R7 RIOt4 NR6 RL \ /
O R12 R13 (n) wth a conpound of Fornula (v) Meo /--@B NR2 ~ 2 R4
Rb or
nt,
and at a tenperature sufficient®to make a conpound of Formula (vi) R7

for

Cs

a



R12 R13 2 5 (vi) wherein Mis defined as above; and (b) protonating the
conpound of Fornula (vi) with an HE donor for a tine and at a tenperature
sufficient to nake a conpound of Fornmula (Ib),. wherein Q-Q4, R2, R4, R6-Re
and Ri o-Rn3 are defined above for the conpounds of 10 Fornul a I%. In a
further asPEMA8i nvention provides, net hods for rraki?@T"ﬁA%"Bﬂéﬂg d havi ng
the Formula (Il): 8 R7 R M, NRs RL HO R12 R13 (u) 5 conprising
contacting a conmpound of Forrmula (iili Fiﬁ Rio RL1 4 B(OH)2 R12 R13 WO

2004/ 106328 PACTI CA20041000793 24 (i Ia with a conpound of Forrmula (ii) or

a conpound of Ef%rrrula (iia RB Rt Br R NHQO (li).5
with a compound of Formula (ii) or a compound of Formuia (iia)

Rs Ry
Br
N Rs
O
(in
5
Rg Ry
T Ris
Br N N'-R
Re 15
(iia)

in the presence of an organic solvent, a base, and a Ni or Pd catalyst, for a time and ata
temperature sufficient to form a compound of Formula (IT), _

10 wherein Qi, Qq, Rs-Rg and R;~R)3 are defined above for the Triheterocyclic
Compounds of Formula (II), and wherein R;s is independently C; to Ca alkyl, cycloalkyl or
phenyl.

In a specific embodiment, the Triheterocyclic Compound is Compound 1:

5 | Compound 1

or a pharmaceutically acceptable salt thereof,
In another embodiment, the Triheterocyclic Compound is Compound 1 tartrate salt,



Ra R7 RI5 Br NNRa Ra (Ha) 1in the presence of an organic solvent, a
base, and a N or Pd catalyst, for a tine and at a tenperature sufficient
to forma conpound of Formula (11), 10 wherein Q, 4, R4-R8 and Rl a-R13 are
defined abgve for the Triheterocyclic Conpounds of Fornmula (I1), and

wher ei n RIY9 ¥4 HE endent 1y C, to Cs_ al kyl, cycloal kyIP%T’CAéfHé{fWV” In a
speci fic enbodi nent, the Tri heterocycF?c Compound is Conmpound I:° OCH3 H3
C,'NH NH CH3 .5 Conpoynd or a.pharnpceutically acceptable salt thereof. In
anot her enmbodilAEHL Pﬁ@fﬁﬁ%@@?@%@@iﬁ%ﬁ% ekR PP‘%“"C‘E oeand 1t ot rat e
salt. VO g 328 PCT/ CA20041 000793 25 In even another enbodi nent, the
TriheterocyCtic Conpound is Conpound 1 nesylate salt. In yet other

enbodi ment s, tlhgetptha embedingnts; tbe Tohgteraenslic Somppunskis a grosirugfiGouprmd1. | n

Compound k7o g ERRAPHEERBunloh, B BRI O coiial Wy Lot BERESY, N °n o

OO 05 HComp&ind 672 pharmaceutically acceptable salts thereof,

D|

10

0
\ —
NS
P N
N
0 0
%o
N
O;‘P—o HO oy
HO” '\
OH
Compound 66 Compound 67

Phosphoric acid mono-[2-(3-{2-[5-(3
,5-dimethyl-1H-pyrrol-2-yimethylene
4-methoxy-5H-pyrrol-2-ylj-indoi-1
-yi}-1,1-dimethyl-3-oxo-propyi}-3-m
ethyl-phenyl] ester

Phosphoric acid mono-(2-{2-[5-(3,5-
dimethyl-1H-pyrrol-2-yimethylene}4
-methoxy-5H-pyrrol-2-yij-indole-1-¢
arbonyl}-benzyi) ester '

The present invention encompasses compounds having the Formula (Ic):

Rip

Rz

‘R13

~ and pharmaceutically accéptable salts thereof, wherein:

Qi i8 -O-, -8- or -N(R}-



OH Conpound 66 Conpound 67 Phosphoric acid nono-12-(3-{2-[5-(3 Phosphoric
aci d m)no-(2-(2-[5-(3, 5- |, 5-di net hyI -1H pyrrol - 2-yi met hyi ene
di met hyl -i H pyrrol - 2-yl net hyl ene)-4 ) -4-net hoxy-5H pyrrol - 2- yI ] -1 ndol -

met hoxy- 5H: | -2-yl |l 4ndoi e-1-¢c -yl}-1, 1-di nethyl - 30xo I
ar bonyl } - bgﬁ’\z%?‘? 0868 er et hyl - phenyI]R?ster The present TW ‘8% %é’ﬁcorrpasses
conpounds havi ng the Forrrula(lc) pRa R7 R R_R1 1 \ NI \ NN~ RLP

Rl R2 |10 Rla (I c and _sbar maceutical ly acceptabl e salts thereof, wherein:
Q is -0-, -SQ- 91' 20041106328 PCTI CA2004/ 000793 26 Q2 is -C(R3}-

or -N-; Q3 N N5 A is -C(R1)- or -N; RLis -Y.(R ), wherein
-Ra is -H, O?gmqgi@&o N<y| -C2-C8 al kenyl, -C2-Ca al kynyl, - 5 C3-Cl12
cycl oal kyl , - QaéngXRo)-oradhi hyl , - 3- to 9-menbered heterocycle, -ORL4,

640 &Sﬁii’ ; e&?@i‘(mﬁ AT %1??“@1@%%0 %%%m s R4,
- SOR14;, me'@rmem 01)3 gz 0 20-,
O C(9S) R14 o C( 14 S) NHR14, N( RL4) 2 TS R14,

- () N( Rt#H® r&@((@)lhi :ﬁw 4,40- (ﬂ)@(& hJ(-R 4) 2.
and RS & F“%ﬁBﬂ*‘*%‘eﬁa AOORR 1%%%45?%9% Honf- b, Mgl Lo ™
-NQ2, - SHHSOB,, -NHS(G%RH, I@S(,O);CQ QLIS)BG4, &1-K(B)DR, 5 02€®NHR|@®¥| -Co- 8
alkynyls G ENEELS,, -C(S)OR 4, -CSINHRy4, ~-CSINR 1)z, -NHCS)R 14, -NR14C(S)Ry, -

10 NHC(S)NHR 4, -NHC(S)N(R14)2, -NR«C(SINHR 4, of - N R1aC(S)N(R1a)z;

R, is -H, -C;-Cg alkyl or -OH;

Rs, R4, and Rs are independently -Ym(Ry), wherein Ry is <H, halogen, -NH,, -CN,
-NO,, -SH, -N3, -C;-Cy alkyl, ~0-(C;-Cy alkyl), -C2-Cg alkenyl, -C,-Cs alkyny), -C3-Cyy
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, ~-OR 4, ~O(CH3),OR 4,

15 -C(O)Ris, -O-C(O)Ry4, “C(OYCHz)p-R14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)3,.
-C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-R14, -SOR14, -S(0)2R 14, -NHC(O)R 4, -NHSR 4,
NHSOR 4, -NHS(O);R14, O-C(S)Rys, O-C(S)ORy4, O-C(S)NHR;4, O-C(S)N(R14)s, -
C(S)ORy, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, “NR 14C(S)R 4, -NHC(S)NHR g5, -
NHC(S)N(R14)2, -NR1sC(S)NHR 4, N R14C(S)N(Rua); or R3 and Ry, or Ry and Rs, together

20 with the carbon atom to which each is attached, join to form a 5- to 9-membered ring;

Re is -H, halogen, -OH, -NH;,, -C,-Cs alkyl, or -O-(C-Cs alkyl);

Ry is -Yi-(Re), wherein -R, is -C;-Cg alkyl, -O-(C,-Cy alkyl), -O-benzyl, -OH, -NH,, -
NH(C1-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthy), -N(naphthyl),,
-CN, -NO,, -Nj3, -C-Cs alkynyl, -OR 4, “O(CH2).0R 14, -C(O)R14, -O-C(O)R14, -

15 C(O)CHz)p-Rug, -0-C(O)ORyy, -O-C(O)NHR 14, -O-C(O)N(R14)2, ~ C(O)N(R14)2, -C(O)OR 4,
‘C(O)NHR 4, -S-Ry4, -SOR 14, -S(O}Ry4, “NHC(O)R 4, -NHSR 14, -NHSOR 4, -NHS(O)R 14,
-O(CH2)sC{O)O{CHZ),CHs, O-C(S)R14, 0-C(S)OR14, O-C(S)NHR 14, O-C(SNR 14z, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 4, -NR34C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R14)2; “NR14C(S)NHR 4, -N R14C(S)N(R14)s;

0 Ry is -Yu(Rg), wherein -Ry is -H, -OH, halogen, amino, -NH(C;-Cs alkyl), -N(C,-Cs
atkyl),, -NH(phenyl), -N{phenyl);, -NH(naphthy!), -N(naphthyl),,-CN, -NO,, -N3, -C;-Cg
alkyl, -O-(C1-Cgalkyl), -(C,-Cs alkyl)-OH, -C,-Cg alkenyl, -Co-Cy alkynyl, -C3-C12
cycloalkyl, -phenyl, -naphthyl, ~3- to 9-membered heterocycle, -OR 14, ~O(CH2),0R14, -



cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered heterocycle, -OR14,
--Q(CH2)"OR14, 15 -C(OR14, -OC(OR14, -C(O(CH2)a R14, -0O C(O) OR14,

0-C(O NHR14, -O C(O)N(RL4)2,. -C(ON(RL4)2, -C(O) ORl4, -C(O NHRL4, -S- Rl14,
_ SCR14, Nf 1C( O RL4, NHSR14, - NHSORL4, - NHS 2R14 ,O.0(S) R14,
O O ) or14" 965@§%m4q O CO(S)N(R14)2, - O(S)OR14, ‘g?) 5§45

-C(S)N(R14) 2, -NHC(S)R14, - NR14C(S)R1 NHC( S)NHRL4, - NH( S) N( R14) 2,

W h t ek bﬁo%@iﬁ %ﬁﬁ@#‘%ﬁe 9%{3&@ o RopHR e - BrNESE {‘Er =
9- menber ego YOR 4, fd:(d)HHRQPf&RMQ_SORlL\"'B(O)f(lGl @c@d)ng -NPBR; € O.(C1-C8

al kyl ) ; } wherein -R4 is I)
=0 benzyWHSQﬂrﬂg QO RN BR3P $IPR14, R )@Ratl M@ZN(RMﬁ(-phenyl ),

s A O T TR

o9 NINRICES)N (81434, TR BINNER 1, -KRELWORWE) R, - (O OR14, . (O NHR14,
-S-R14, - SORI4, - S(0) 2R14. .- NHO(O) R14 NHSR14, - NHSOR14, - NHS(O) 2Ri14,

-Q(CH2) . C( O oBmBz 12, @14:{*5)%13 epejl@ﬁ)'dﬁg Aﬁ @ﬂl@e@) Re oA, heogans) N(R14) 2, -
S) OR14,. ~ NHC( S) NHR14,
A N?—IC( S)N g%@)d?édﬁkfm%gﬁs@w ﬁﬁﬁ‘%&%@% Rﬂ;gﬁe%ﬁ% i@ﬂﬁsﬁ YY( R(c:1:§ )V\/ner ein

-Rd is I-NH(I@hthﬁhl-UQEPhtham HA(OYNRKC s @Bylhl-QW)N(CrCW@DQS al ky) ) 2,

QF&SPG”%’%@@S'&% é?’?)) Nﬂﬁﬁ‘&@%kﬁ”i ’E’Jﬂg %35):25 c%ls’)aﬁ’%%?d heloaexls) 5| ky% <

-C3- Gb2  ORygHOATENIOR 12,POETNR, 4, -OTHOIR, R-C(OXCH,)L-R . 9 -ORI(OFOR, JmBt er ocycl e,
-OR14, - CH 0OR14 WO 2004/ 106328 PCT/ CA2004/ 000793 27 225 R
%RM)z

_OC(OR ®)- Qe HENRud; - CONRP RO RIHR 14, -S-Ro4 ;
.C(N‘RSSST‘%(%%@%%M(%‘% oy %?ﬂ%f%%g@ﬁ, PO,
O C( S) N( RIHNAHR, G (BCRNR,40:C(CRF )R A C(S) SHE) NEBINR 1) NHIHE) (R4, -- NR14C( S) R14,
RUL, %ﬁﬁfﬂ%« NN erbEn N ol A b R ENR L e ggen,

- NH2,15C RGBakdqh togetlek with e caféi bkiom toNdtickr ech &lakidhed, éoml‘dblmhﬁrw i 9-

N(phenYI ) 21 NH apht hyl), -N(naphthyl)2, -C(O NH(Cl-C5 al kyl),

-C(O N Clm‘?@be legleropyele; NHC( O) (C1-C5 al kyl ), -NHC(--NH2' )NH2; -CN, -NC2, N3,
-3- to 9-nmenbgreq NShiflBeehy -H, -C1-Cyalkyl, -C3-C1 cycloalky), -phenyl, -naphthyl, -3-

to 9-membered heterocycle, -C,-Cg alkenyl, or -C;-Cg alkynyl; |
| each Y is independently -C,-C; alkylene-, -C»-Cs alkenylene- or -C»-Cg alkynylene-;
20 each m is independently 0 or 1; and
each n is independently an integer ranging from O to 6.
In certain specific embodiments, -O-benzyl is unsubstituted.
In certain specific embodiments, Ry is 3-methoxy benzy]oﬁy.
In certain specific embodimehts, -phenyl is unsubstituted.
'S In certain specific embodiments, R4 is pheny] dimethyl-amine. In even more specific
embodiments, R, is C(O)NHR 4 and Ry, is phenyl dimethyl-amize.
In certain specific embodiments Ry is -OCH;C(O)OC,Hs.
In certain sp'eciﬁc embodiments, R4 is benzyloxy phenyl. In even more specific
embod:mcnts R, is C(O)NHR 4 and R4 is benzyloxy phenyl.
0 In certain specific embodnnents, R4 is para-bromo-phenyl. In even more specific
embodiments, R, is -C(O)R 4 and R,4 is para-bromo-phenyl.
" In certain specific embodiments, R, is para-hydroxy—phenyl In even more specific
embodiments, Yy, is -CHz- and Ry4 is para-hydroxy-phenyl.



10 OR14, -Q(CH2), OR14, -C(OR14, -O C(ORl14, -C(O (CH2)n-R14, -O C(O) OR14,
-0- C(ONHR14, -OC(ONR14)2, - C(ONR14)2, -C(OOR14, -C(O NHR14, -S- R14,
-SOR14, -S(O2R14, -NHC(O R 4, -NHSR14, -NHSOCR14, -NHS(0)2R14, O C(S)R14,

O C(S)OR14,_ 0O NHR14, O C(S)N(R14)2, -C(S)OR14, -C(S)NHR14

() N(RL4)¥ 2"97%1@2%) Rl4, - NRL4C(S)R}#. - NHO(S) NHR14, ?’%\P’(é(‘@}’f{fe%l"&) 2,
-NR14C(S)NHIt 14, -N R14C(S)N(R14)2; oi 15 R11 and R12, together with the
carbon atomtq whi ch each i ttached, join t ma 5- to 9- menbered
heterocycl e; EREFHAR IPe °iﬁ@%m;§19'ﬁﬁ¢p?‘9@m3al kyl, C3-Cl12 cycioal kyl,

- phenyl, - naphth Bitain speeific@nibodiiEhR Rads t(@Fl?};QSQ@)E@" -C2-Cs al kenyl, or -C2-C8
al kynyl; each Y is independently -Cl-Cs alkylene-, -C2-C5 al kenyl ene- or

- C2- Cs al kynytlegatain specific embrdimenissRi aedkBamreent jaing together vathdheeathom i s

I ndepende . 4 ing fromO to 6. In certain specific

enbodi mn@é‘%‘%%&ﬁégé@qg%@&gﬁubst ituted. In certain specific enbodi nents,
R7 is 8- met hoXy alxthst\akisecy the thventio pravidesplrnahddecticibmnpositivhscompatstngyd | s
unsubstituted. !5 1n certaip specjfic enbodi nents,_ Rl14 is phenyl

di met hy - ¢maqund o Fogpuly dfgr‘ﬁl@%ééi’?‘iecwgﬁ%gbiﬂﬁ&ﬁ%‘,{l%ﬁquRICBQWRM and R14
i s phenyl 448 1@ hd Bmrolnd:&r EsHi cific enbodinents R7 is '

- OCH2C( O)%%ﬁﬂaﬁ] %gt al r#osp(gsci fic gﬁg‘%di ments, R14 is benzyl oxy phenyl. In
even nore spediBhgherasipod ithrenvatioRgrovideOnShiisontreatitlg Rinter in alpatient] oxypheny! .

O In certain specific enbqdi ment R14.i S parazbrann-phenyl . I n eyen nore
Speci f1c. CEMSBREALTIIStRE 1o Pabsriymarsd Moo HiesRErabl B comebngd o7 o
certaifl SpRfhddeaticUP @aﬂegﬁmk Salt bit the Sonfduad Aotk FaR@NY (Te), Hepi@¥eEbove) e
specific enbodiments, Y. is -CH2- and Rl14 is para-hydroxy-phenyl, WO
2004/ 10637berrfheng Qofuobornd Rio-Be ahdefinpd abgye §ordhe m@mifmﬁ%(lcm is
- NH( phenyl ) OCHR o L.l L g ' ' bisie 2 (irhiPe ) 20-. In
certain specifi gtﬂ(la%ﬁgﬁ%@@%\%ﬁ%@r@%&éﬁ%ﬁoﬁgaﬁgaat ogetrﬁagvr%(av% th the
car bon ahfnﬁ@mm\d*paﬁmtewﬂpﬂsmggaﬂmhﬁdwthg tGapat_ianbtdmed thesptan effdctive i nventi on
R A R RSN S ——

15  Formula (Ic), depicted above, wherein Qz-Qs, Ri-Rg and R;o-Ry; are defined above for the

compounds of formula (Ic).

3.1 DEFINITIONS AND ABBREVIATIONS

As used herein, “halogen” refers to -F, -Cl, -Br or L.
As used herein, “Cy-Cg alkyl” refers to a straight or branched chain saturated
20  hydrocarbon group containing 1-8 carbon atoms which can be unsubstituted or optionally
' substituted with one or more -halogen, -NH;, ~-OH, -O-(C;-Cg alkyl), pheny! or naphthyl
groups. Examples of C;-Cy straight or branched chain atkyl groups include, but are nof
limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-l-lpropyl, 2-methyl-2-
propyl, 1-pentyl, 2-pentyl, S;pentyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2‘—meth§l—3-butyl,
25 2,2-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-hexyl, 2—metl_1yl-l;penty1, 3-methyl-1-pentyl,
4-methyl-1-pentyl, 2-methy1—2-penty1, 3-methyl-2-pentyl, 4—methy1—2-penty1,
2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, 1-heptyl and 1-octyl.
" Asused herein, “Ci-Cs alkyl” refets to a straight or branched chain saturated
hydrocarbon group containing 1-5 carbon atoms. Examples of C;-Cs straight or branched
‘0 chain alkyl groups include, but are not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-1-
butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propy] and 1-pentyl.



conpound of Forrmula (Ic), depicted above, wherein 2 and B, Rl-Rs and
Rle-Ri 3 are defined above for the conpounds of fornula (Ic). In another
aspect, the invention provides nethods for treating cancer in a patient,
conprising admnistering to a patient in need thereof anount of
a conpound¥@Qr041063%¥ phar maceutical ly gccept abl e sal t o?theE@)g%oz%nd havi ng
the Formula (Jo), depicted above, whéf ei n Q@ and @i R1-R3-and R 0-R13 are

defined above for jhe .cq fornmu il] a er, aspect,
the inventi onAﬁrUB Wﬁg{)%&g‘@ﬁf retf?rééqq"rﬂg%m%?ﬁd ?“bﬁ'i‘ %‘Féh]F ECFI on in
a pati enthydfRaBbh Slobs catfithing 2L8dakita atdnshnA 3t lefdtond SoubRESbn A @Qan 88

effectlve amount “of ~ a conpound or a pharnmaceuti cally acceptable salt of the

cogpound ungubstitytedios optionaBy mibstituted with anbenyd s aephithyl gtoupher ei n @- B, R1-R8
R40- R13 » l
REE N 1 O S LRt 2R Rl H s ‘?ﬁ%ﬁ%ﬂgi%da%mgé‘t Aol thaid ¢ ,

-Br ors - Ihyd!%ﬁarhaeﬁobp b@itﬂnmgm&ﬁsboalawms andef Ras oh@tr@lesﬁdhalv@ﬁﬂh @nbbr anc hed

chai n satur 0 hydrogar hon rou ntai nin carbon atons which can
be unsubg*t“F‘E EF%(S’FOB‘HIW 5‘?59“”@0?3 aiR P’g %#‘Yéﬁ@“B-r more - hal ogen, -NH2,

-OH, -0 (O - Gs 13hdWrdin, NP alikyRine Rk 0% C -.gmkﬂ?o@iﬂmk&%nefof% Cg

strai ght or branched chal n al kyl groups i ncl ude t are not |imted to,
met hyl , e@iHgd alkyl gmupkswyﬂmzelpatopyhaﬂbemtepla,ceQWhhmbbnd.z met hyI -1 -propyl,

ot iyl 1 - by kel Sy Yo R ik e BB prichon T

2- bexy | tﬁeb@&ymkergdgﬁubmlhyhme@mwﬁmh&w 1acéd\5)ﬂ.ﬂ§ﬁbnd 4rret hyl - 1- pent yl ,

2- met hyI 2- penty gﬁ pentyl Cé penty

2, 2-di met hyl - |Asuﬁ@%/lperels, d?sﬁéltvnylpnq Jﬁﬁﬁtsypa %taﬂvpyh grﬁ%n igwhich oneify|  and
1-octyl u ng@r ght or branched
chain sattﬁgg g é ocC r n g?%%%ﬁggﬁt%ﬁ]&hﬁc%@gﬂ% lgdﬁ atons. Exanpl es of
d - C5 st rai ghtAsasedhexein)féd-Ci1 Qyobdadiiyli’ rafekg/ﬂn agxon{apmnamc:taudapd ohoeyckic, not

limted t.Q e I -butyl , 2-hutyl

o S o
me -1 - propy

and 1- pentylc ﬁoe%z% uF‘tCT/ CA2004100 g&pgy y10bl}1§yel(21cyﬁleori_iglitgl¥ C2-Cg

al kenyl " ayelobexy, Wlahﬁpaﬂs@?bp%bambgmﬁhﬂ@mﬂn&l tieyslethadlashaienyl, #addr ocar bon

group CO%@%[B[?@me@lcar bon atons and at | east one double bond which can be

[ w]

As used herein, a “-3- to 9-membered heterocycle” is a 3- to 9-membered aromatic or
nonaromatic monocyclic or bicyclic ring of carbon atoms and from 1 to 4 heteroatoms

20 selected from oxygen, nitrogen and sulfur, Examples of 3- to 9-membered heterocycles
include, but are not limited to, aziridinyl, oxiranyl, thiiranyl, azirinyl, diaziridinyl, diazirinyl,
oxaziridinyl, azetidinyl, azetidinonyl, oxetanyl, thietanyl, piperidinyl, piperazinyl,
morpholinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl, triazinyl, tetrazinyi, imidazoly],
benzimidazolyi, tetrazolyl, indolyl, isoguinolinyl, quinolinyl, quinazolinyl, pyrrolidinyl,

15 purinyl, isoxazolyl, benzisoxazolyl, furanyl, furazanyl, pyridinyl, oxazolyl, benzoxazolyl,
thiazolyl, benzthiazolyl, thiophenyl, pyrazolyl, triazolyl, benzodiazolyl, benzotriazolyl,
pyrimidinyl, isoindolyl and indazolyl. .

A “5- to 9- membered ring” is a5-to 9-membered aromatic or nonaromatic
monocyclic or bicj:clic ring of carbon atoms only, or of carbon atoms and from 1 to 4

0 heteroatoms selected from oxygen, nitrogen and sulfur. Examples of 5- to 9-membered rings
include, but are not limited to, cyclopentyl, cyclohexyl or cycloheptyl, which may be
saturated or unsaturated, piperidinyl, piperazinyl, moxpholmyl pytrolyl, oxazinyl, thlazmyl
diazinyl, triazinyl, tetrazinyl, imidazolyl, benzimidazolyl, tetrazolyl, mdolyl, isoquinolinyl,



unsubstituted or optionally substituted with a phenyl or naphthyl group. As
used herein, "C2-Cs al kynyl" refers to an unsaturated, straight or branched
chain 5 hydrocarbon group containing 2-8 carbon atonms and at | east one
triple bonqu\%{og( SN be wunsubstituted or optionally substituted with a
phenyl or na y1%8r oup. As used hegg "Cl- Cs al kyl eRET/CAMOAPU, 5 o - Cs
al kyl group I n which one of the aIkyI group's hydrogen at ons has been

repl aced wi.t h. a, bond. 'As. use erein en Ien efe

L Reny ! oAUt SaReal o ERaridtng iyl soegolsl bR Gl N, rtgefh ot one
has been ﬁm,@g ih g a2658 hefahRbdlyl, ihiedbh VEIER efers to
a C2-Cg a yn Qﬁaﬂé\d&% ?ﬁlz\i\bﬁacgl ?ﬁe of Cljet he )-’ICS al %ﬂaﬁ grﬁljgﬂ?og}drogen

at ons has | beaeeiripgolyl, pyrivdiayl, issindelsbprddndazelyl." C3- C12 cycl oal kyl "
refers to a no |G r tricyclic

hydr ocar bon rl‘ﬁsg&rs?gs é:irﬁcg%n tg?ﬁ&i%@ﬁe@ %ﬁﬁ% t%q%rrs lﬁ%}ﬁl les of C3- 15 Cl12
cyc: oak k%/I I gr ompflisedmer}cﬁﬂa ﬂﬂuhylagr@apmanbbsub}smmﬁ;itocuﬂmb&tgmapyt OIcycl obut yI ,
cycl opentyl, ohex 00C or bo a

by cycl o 2 2. 2] et Be hies dlEbeipireh s pHa 15 6] bpibites ey 3.

to 9- mm@dh@ﬁ'tuﬂ@tﬁéfﬁ%ﬁ F?%uﬂsﬁm&d%mtaﬁ Semgﬁ{sﬁﬁeﬁtrd? @E&sh&eﬂt‘s thaf ﬂé‘ﬁéto mat ' C

nonocyclic or bic of carbon”atons and from1l to 4 heteroatonis 20
sel ect ed fdvsreelyefigetrihe Marptbgmwta aiiths mmmqndEEamppleeofqteﬁmd wbgztnmﬁ)m ed
het er ocyckhe

di
thiiranyl, gczfopncﬁ%%ge %c&&pﬁa;?égﬁl}nd g\ eﬁ%oﬁwehtsadgegggo'zeﬁﬁ% R4 ; t [ d| nyl,
azeti dp nOﬂMbgenQéﬂﬂb@DMHo Yo i Mibro); T RRIKYH Q)Y ke IPG{_MkﬁM hydm Pl | nyl |

pyrrolyl, oxazinyl, thiazinyl, diazinyl, tr|a2|n§, tetraziny ,|mdazonI

benzi ni daﬂuspwl angip@; e thie; thlmrylmmqs SY5H0; FRINP; smqmtﬁ,drhomhme,

I f I,
ur azanyl CorboxsPHbibebixlutorh il (il aRloe, e REARBRIEIONY Lo ol 1
t hi opheny haloq:lyzylazgl Viﬂuormnea]zsd) yhrboct)ehtzmtlcaﬂqyl wmc}tma;z‘nttmomﬂ;d gr fused
di d d I 5- t
6 renber ol RSt o ?ﬁrgpﬂncgﬁ@ml Pl SR I8 carbon

at ors 19N| YeterdtycMalled Wadeh Rbp BB menetytlfcdfidsel or fori-fis Lo, sel ected from
oxygen, nltrogyen and sulfurSa Exaones of 5- to 9- aﬁ%er?g r?‘rslggs i ncl ude,

but are noyrelidiaw, @pm@nybmwi,womhﬂmﬂoﬁrébwnw, cathocydliepr peterogrmlieh may be

sat ur at ed rrolyl,
oxazi nyl , mt%h %gﬁﬁéﬁ%?édgﬂggﬁn i Jpﬁrl Az0 ny} @eé gmk@x’l ﬁﬁﬁg’?ﬁfﬂé‘g%}"ﬁ’ B’Y’
benzi m damkmrﬂ,,t}ubﬁldnglz uhrﬂhzolylnmmyl isbsaaolyi, tisihzobyl] triazolyl, tetrazolyl,

pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, acridinyl, pyrazinyl, pyridazinyl, pyrimidinyl,

20  benzimidazolyl, benzothiophenyl, or benzofuranyl); benzyloxy; amino (primary, secondary,
or tertiary); ~-N(CH3)z; O-lower alkyi; O-aryl, aryl; aryl-lower alkyl; CO,CHs; -OCH;CHs;
methoxy; CONHz; OCH;CONH,; NH,; SO;NH,; OCHF2; CFs; OCFs; and such moieties
may also be optionally substituted by a fused-ring structure or bridge, for example ~-OCH;0-.

These substituents may optionally be further substituted with a substituent selected

25  from such groups.

An “effective amount” is an amount of a Triheterocyclic Compound that is effective
‘for: treating or preventing cancer or neoplastic disease; inhibiting the growth of a cancer cell
or neoplastic cell; treating or preventing a viral infection; or inhibiting the replication or
infectivity of a virus. _ '

30 The phrase “substantially anhydrous,” as used hetein in connection with a reaction
mixture or an organic solvent, means that the reaction mixture or organic solvent comprises

less than about 1 percent of water by weight; in one embodiment, less than about 0.5 percent



WD 20041106328 PCT/ CA2004/ 000793 30 qui nolinyl, quinazolinyl, pyrrolidinyl,
purinyl, isoxazolyl, benzisoxazolyl, furanyl, furazanyl, pyridinyl,
oxazol yl, benzoxazolyl, thiazolyl, benzthiazolyl, tbiophenyl, pyrazolyl,

triazolyl, oI yl, benzotriazolyl, pyrimdinyl, isoj ndo and
i ndazol yl . @%t}ée% %érei n, an -Obenz;sk group can be suBgF%?oé@¥°3?3

unsubstituted. 5 As used herein, a -phenyl group can be substituted or
unsubsti t h ' sibstituted
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desired swbtghidfuhaﬁcamonsnihmrddmgwgmham do not adversely affect t he
desired activity of th und Ex |l es of preferred substituents are
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wel | as 16 MneGasr AGIN008, thbqetﬁetemfum c&tpoﬁtds%@adm&&mﬁedqh t%tated@am@

al kenyl ; C2-6 aIkynyI hydr oxy al koxyl ; am no; nitro; thiol
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nmonocycl i Gulﬁlﬁe,iat:l&gd sy@thetRorgdnitse@miral ieaotivhingixtes. gn,amﬁthﬁlaﬂﬂibﬂmént viycl obutyl,

cycl opentyl, or cl ohexyl Qr a 15 heterocycloal mhlch nay be
monocycl | E"TWFI‘WCI% Ctﬁ'iq“ﬁ%r'ﬁ & Tristerosypkie GRppQuniy aI@I"‘l'“é‘(";“)%fr Ghergin,

D il PEEAR i whe RORAY 0 blaidYoniaHs A et obds, SRIBAY Bl 16 O

het erocyclic, nonoc ic or non-fused polycy e.g.,
phenylp naﬁ%tcbfyjls;ngbq/'fmhﬂtgrbqyt:lmﬂoﬂnpdmndb[vlweagiylof tlmlrﬂomehenyl i m dazol yl,

oxazolyl, i sox th| azol I et raz I
pyridinyl, qU| M’L’VF tiﬁ"f\wﬂ @?‘ég?(}ﬁ @%ﬂﬁﬁyl ,
pyri mi di ngdom bﬁ@;nbﬁﬂzvemgdm@émtolmmhet@aﬁﬁmmwdearoytﬂmmt rfeoy | ) ;
benzyl oxy; am no (pri nar?/lmpsecondary or tertiary); -NCH3)2; O-lower

al kyl : 0- hesgiine igthq averags fumas yehums|of Wgahmtts miceipihithe npRetiEk e oNHD :
OCHZCO\IHZ qgggtﬁ and such noieties my al so be
optional | y su%d?lss%t\dg% %ﬂé’ﬁ r'i ng structure or bridge, for exanple

- OCH2@5. Theselt syrosdgnizaé ﬂtasTntherocp}tchc)@ainpmnﬂe of the fihventieudasthbvaredrwi t h a
substituent s ro ctive amount” is an
amount- ofl"{é't’“’l‘fehr1 ]g FBQ:?F@ é"@%ﬁﬁ‘a@ﬁgﬂ‘fﬁﬁt‘tft’ E&@%ﬁ?’i‘i@‘”‘%‘?‘ Sunltﬁsati ng or
prevent i NdowAdIB&d 1§Hmé?§fﬂé| 38drh&riélisR@S Y, endofibinlts! brifastddsontir® W ioffing@toCancer
cell or neoplastic cel treating or prevent Idég a viral infection; or

i nhi bi ti ngetineentien theceheming] Bructuresidepieted hergingtnd:therefopesthe compounds of the

ivnention, encompass all of the corresponding enantiomers and stercoisomers, that is, both

20 the stereomerically pure form {e.g., geometrically pure, enantiomerically pure, or

diastereomerically pure) and enantiomeric and stereoisomeric mixtures, e.g., racemates.
As used herein and unless otherwise indicated, the term "stereomerically pure" means

a composition that comprises one stereoisomer of a compound and is substantially free pf
other stereoisomers of that compound. For example, a stereomerically pure composition of a

25  compound having one chiral center will be substantially free of the opposite enantiomer of
the compound. A stereomerically pure composition of a compound having two chiral centers
will be substantially free of other diasteroemers of the compound. A typical stereomerically
pure compound comprises greater than about 80% by weight of stereoisomer of the
compound and less than about 20% by weight of other stereoisomers the compound, more

30  preferably greater than about 90% by weight of one stereoisomer of the compound and les§
than about 10% by weight of the other stereoisomers of the compound, éven more preferably
greater than about 95% by weight of one sterecisomer of the compound and less than about

5% by weight of the other stereoisomers of the compound, and most prefei'ably greater than



30 The phrase "substantially anhydrous,” as used herein in connection with a
reaction mxture or an organic solvent, neans that the reaction m xture or
organi ¢ solvent conprises |ess than about 1 percent of water by weight; in
one errbodl (g Iess t han about 0.5 percent WO 2004/ 106328 PCT/ CA2004/ 000793
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Vet ori nar S By SRl e Aot o Gsouod s babOut i bt Neishounds
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enanti oner,i cal | or diastereonericaily pure) and enantionmeric and

st er eoi soffEFPEe ‘ﬁ‘?‘gf’tﬁes e.g., racemates. As used herein and unl ess

ot her wsse i ndi T folowind abbreviations bRt eRakfiGadsyuriless definddaMicrwite, GdRai ti on

t hat conprises one stereoisonmer of a conpound and is substanti "al | y free of
ot her st eindbissprvificstion: t hat conpound. For exanple, a stereonerically pure
conposi tion of a 25 conpound having one chi raI cent er will be substantially

free of the opp05|te Abbmeviatieer of  t he corﬁ) stereonerically pure
conposition of a B @pound havi ng tvv&(@?@@(ﬂ yent er

N,N-diethylformami
dppf - 1,1-bis(diphenylphosphino)ferrocene
DMF N,N-dimcthylfonnamide
DMSO dimethylsulfoxide
THF : tetrahydrofuran
EtOAc ethyl acetate
EtOH ethanol
MeOH methanol
Tf -S0,CF;
dba dibenzylidencacetone
Ph Phenyl
TBDMSCI tert-Butyldimethylsilyl chioride
DBU 1,8~diazabicyclo[5.4,0]undec- 7-ene
LC/MS Liquid Chromatography / Mass

Spectrometry



will be substantially free of other diasteroeners of the conpound. A typical
stereonerically pure conpound conprises greater than about 80% by wei ght of
st ereoi sonmer of the conmpound and | ess than about 20% by wei ght of ot her
stereoi soners the compound, nore 30 preferably greater than about 90% by
wei ght of ¥4 988 soner of the con‘lg)ound and | ess t hEAT/GAER000T, by

wei ght of the other stereoisoners of he conpound, even nore preferably
greater than about 95% by wei ght of one stereoi soner of the conpound and
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Figure 4: Conversion of Compound 66 (Pro-Drug) into Compound 1 (Drug) over

15  time in presence of purified human placental alkaline phosphatase,
Figure 5: Conversion of Compound 66 (Pro-Drug) into Compound 1 (Drug) over time
in presence of purified calf intestinal phosphatase.
Figure 6: The effect of Compound 1 Mesylate Salt and Compound 66 (pro-diug) on
the growth of prostati.c tumors m mice,
0

5. DETAILED DESCRIPTION OF THE INVENTION

51 THE TRIHETEROCYCLIC COMPOUNDS OF FORMULA (1a)

As stated above, the present invention encompasses compounds having the Formula

(Ia)



T14F tetrahydrofuran Et OAc ethyl acetate Et OH et hanol MOH net hanol Tf
-S2CF3 dba di benzyli deneacetone Ph Phenyl TBDMSCI tent-Butyldinmethylsilyl
chloride DBU 1, 8-diazabicyclo[5, 4.0]undec- 7-ene LC Ms Liquid

Chr omat ogr aphy | Mass Spectronetry WO 20041106328 PCT/ 4 33 4.
BRI EF DESCRPBYMAE T11 E DRAW NGS Figure 1 conpares t%‘?‘#&g‘?"%@g@mound

1l tartrate on the viability of the cancer cell |ines 131299 and C33A and
the normal cell lines HVEC and MRCS, %Sa m@gsured 72 hours post-treatnment
with 0.5 sMof Conpound .1 tartrate. 5'Riglire &dllustrates the variation in

ng-/treatnment with cisplatin at a

dose of 4 ng/kg or Conpound 1g4art g, N Nse of 4.5 ng/kg. Line -u-
represents the control group, the cisplatin treatnent
group, and |ine -0- represents \-E8npol a'i%gi(trate treat ment group.
Figure 3 illustrates the crRpge umor vol umg2 i nR6CI D nice which were

inplanted 10 with C33A human cg cancer cells and treated with
cisplatin at a dose of 4 ng/kgRaz ?rpound 1 tartrate at a dose of 4.5
ng/ kg. Line -u- represents the control group, line -A- represents the
cisplatin treatnment group, and line -0- represents the Conpound 1 tartrate
treatnent group. Figure 4. Conversion do Conmpound 66 (Pro-Drug) into
Compound | (Drug) over 15 tine in presence of purified human pl acent al

al kal i ne phospgﬂtmac@ﬁw?a&éptgiqugfs%&ébf’q{,heg‘aﬂpound 66 (Pro-Drug) into
Conmpound 1(D“|i€2) over time in presence of purified calf intestinal

phosphat ase. FRgkaR% Re, RecRacnfl Fot-Rofarasistiped #heve favshs gomneusis of femwlaConpound
66 (prg-dr(ﬂg) on _

A first subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qi is -NH-; '
Q2 is -C(R3)-;
Quis -C(Ry)-; and

10 Q4 is -C(Ry)-.
A second subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qiis-O-; '
Q2 is -C(Ra)~;
Qs is -C(Rs)-; and

15 Q4 is -C(Ro)-.
A third subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qu is -S-; |
Qz is -C(R3)-;
Q1 is -C(Rs)-; and

20 Q4 is -C(Rg)-. _
A fourth subclass of the Triheterocyclic Compounds of Formula ({a) is that whetein:
Q, is -NH-~; '
Quis N5

_ Qs is -C(Rs)-; and

25 Q4 is -C(Ry)-.
A fifth subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qi is -NH-;



the gromh of prostatic tunors in mce, zO 5. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON 5.1 THE TRI HETEROCYCLI C COVPOUNDS OF FORMULA (La) As stated above,
the present invention enconpasses conpounds having the Forrml a (Ia) WO
2004/ 10632 %%041000793 34 Re R7 R Rc 4. 01 N R11 R4 R12 R13
(la) and S‘Hg? W&fPi cal Iy acceptable salts thereof, \/\h%?’é(f:ﬁm“ﬂ’“‘]@@ R2, R4,
Rs-Rs and Riff-Ri 3 are defined above f]or t he corrpounds of formula 5 (Ia) A
first subcl as of QQ.Q% Tri het erocycl | ¢ Conpounds of Formula (la) is that
wherein: Q QR is -C(R3)-; @B is -C(Rs)-; and 10 A is -C(R9)-. A
second subcl aQ§1sQN Iggﬁ Tri heter ocycl iC Corrpounds of Fornula (la) is that
wherein: Q i5-O; Q@ is -C(R3)-; @B is -C(R5)-; and 15 A4 is -C(Rg)-. A
third subcl as&a&f C(Rlé Tri heterocycl i ¢ Conmpounds of Formula (la) is that

wherein: QS Priboias bfths %&r&éyclic Compounds of Formula (Ta) is that wherein:

5 Qi is -NH-;
Q2 is -C(R3)-;
Qs is - C(Rs)-; !
Q4 is -CH-; and
Rz and Rg are -H. _

10 A seventh subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qi 1s -NH-;
Q7 is -C(R3)-;
Q3 is - C(Rs)-; |
Qq is -CH-; and '

L5 Ry, R4, Rg, Ry and Ryg-Ry3 are -H.
An eighth subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qi is -NH-; '
Qz is -C(C,-Cg alkyl)-;
Qs is -C(C,-Cs alkyl)-;

0 Q4 is -CH-;
Rz, Rs, Re, Rg and Ry¢-Ry3 are -H; and
R7 is -0-(C)-Cs alkyl).

An illustrative Triheterocyclic Compound of Formula (I2) is:

5 _ Compound 1

or a pharmaceutically acceptable salt thereof.



@B is -C(Rs)-; and 20 4 is -C(R9)-. A fourth subclass of the

Tri heterocyclic Conpounds of Fornula (la) is that wherein: Q is -NH; @
is-N; @ is -C(Rs)-; and 25 Q4 is -C(R9)-. A fifth subclass of the
Triheterocyclic Oongounds of Fornula (la) is that wher ei n: % s -NH WO
2004110632 B828041000793 35 @ is -C(R3)-; Q 3 i BCUAA2004009793 ¢y j s
-C(R9)-. A sixth subclass of the Triht erocycllc Corrpounds of For mul a (Ia)
is that wherein:

1S - @ is -
and R2 and Rél%nce':mhqdmmt &@@9@% hsghﬁaa%%@% W?F@ta%}q Tk s @Eﬂq
Conpound trs
IS”P o R ?11)1 Qﬁotfe& Hirdé&p{eﬁﬁbobﬁgﬁﬂfgi %ﬁ%ﬁ%ﬁdeﬂhc&l]@acdegtagﬂ%h 15%3 ]aTe ?An oi gﬁt "
subcl ass of tﬁkeheﬂlldshfatened“a?lcﬂer@ymrﬁmmpwm of Farmwlm (I a(eTSk))wn belbWat wher ei n:
Q is -NH; Q@ is -C(C-Cg al kyl) - @B is -C(A-Cs al kyl)- 0 4 is -CH;

Compound 2 - | Compound 3 |
2-[5-(4-lodo-3,5-dimethyl-1H-pyrrol-2- 2-[4-Methoxy-5-(3-methoxy-1H-pyrrol-2-
ylmethylene)-4-methoxy-SH-pyrrol-2-ylj- ‘yimethylene)-SH-pyrrol-2-yl]-1H-indole;
1H-indole;

Compound 7
Compound 4 5-Bromo-2-[5-(3,5-dimethyl-1H-pyrrol-2-
2-[5-(3,5-Dimethyl-1H-pyrrol-2- ylmethylene)-4-methoxy-5H-pyrrol- 2-yl]-IH-

- yimethylene)-4-methoxy-5H-pyrrol-2-yil- indole;
5,6-dimethoxy-1H-indole; '



R2, R4, R6, Rs and RRORI 3 are -H, and R7 is -O(Cl-Cg alkyl). An
illustrative Triheterocyclic Conpound of Forrmula (la) is: OCH3 N _ C YNH
H3 NH CH3 5 Conpound | or a pharnaceutically acceptable salt thereof. WO
20041106328 PCT/ CA20041000793 36 In one enbodi nent, C? e}m}q dooSo3

phar maceuW®p4/1Pp6REcept abl e salt is tartrate salt. anot‘her enbodi nent ,
Compound 1's pharmaceutically acceptable salt is a nesylate-salt. . Qher
illustrative Triheterocyclic Conpound of Formula (la) are shown bel ow. r\ \
\ NV A\ |\ N\ NN O Cogpound 3 Conmpoun

2-[5-(4-10q pyrrol - 2-

2-f 4- Met hox y oxy- | H pyrroi-2-

yl met hyl epe Bffnoxy RYQyrrol-2- yI]

yl net hyl ele) - 5H pwrrol - i doI e Br N N N Conpound
7 Conpound BI

2-[5-(3,5-Dinmeth

rret hoxy 5H pyrrol -2-yl]-1H

Compound 5§
2-[5-(3,5-Dimethyl-1H-pyrrol-2-
ylmethylene)-4-methoxy-5H-pyrrot-2-yl}-
5,6-dimethoxy-indole-1-carboxylic acid tert-
butyl ester;

Compound 8

2-[5-(3,5-Dimethyl- lH-pyrrol-Z-yhnetherne)
4-methoxy-5H-pyrrol-2-yl]-3-(4-phenyl-

piperazin-1-ylmethyl)-1H-indole;

Compound 6 _

2-[5-(3,5-Dimethyl-1H-pyrrol-2- Compound9
ylmethylene)-4-methoxy-SH-pyrrol-2-yl}-3-  2-({2-{5-(3,5-Dimethyl-1H-pyrrol-2-
morpholin-4-ylmethyl-1H-indole; ylmethylene)-3-hydroxymethyl-4-methoxy-5H-

pyrrol-2-yi}-1H-indol-3-ylmethyl} -amino)-
ethanol;



5, 6-di net hoxy- | H-indole; WO 2004/ 106328 PCT/ CA2004/ 000793 37 CQ N N N
CND 01-1 Compound 5 2-[5-(3,5-Dinethyl-IHpyrrol-2- NN\

yl met hyl ene) - 4- net hoxy- SH pyrrot-2-yl |- 5, 6-di met hoxy-indol e-1-carboxylic
acid tert- N,Ofwi{yolﬁsﬁster; Compound 8 2-[5-(3,5-Dinethyl-1

H pyrrol - 2-yl net hyl'ene) - 4-met hoxy- SH pyrrol - 2-yl) - 3- (4 PEHERRR004/000793

pi perazin-1-ylnmethyl)-1 Hindole; OH c NH Oy / ON\V V' \ N\ NNN
Compound 6 2-[5-(3,5-Dinethyl-1 Hpyrrol-2- Conmpound 9

yl met hyl ene) - 4/et hoxy- 5H pyrrol - 2-yl ] - 3- 4

2-({2-[5-(3, 5NO et -l H-pyrrol -2- norpholink4-yhnet hyl -1 Hindol e;

yl met hyl ene) - 3-thyd oXy gt hyl - 4- met hoxy-5H pyrpol -2-yl]-1

H i ndol - \yl } NoY- ethanol; WO 2004N1063284PCTI CA2004/ 000793 38

Compound 10
[5-(3,5-Dimethyl-1H-pyrrol-2-ylmethylene)-
4-methoxy-2-(3-methylaminomethyl-1H- Compound 13
indol-2-yl)-3H-pyrrol-3-yl]-methanol; [2-(3-Allylaminomethyl-1 H-indol-2-y1)-5-(3,5-
dimethyl-1H-pyrrol-2-ylmethylene)-4-methoxy-
5H-pyrrol-3-yll-methanol;

Compound 1 _
2-[5-(3,5-Dimethyl- 1 H-pyrrol-2-ylmethylene)-
4-methoxy-5H-pyrrol-2-yl}- 1 H-indole;

Compound 11
{5-(3,5-Dimethyl-1H-pyrrol-2-ylmethylene)-
2-[3-(isopropylamino-methyl}- 1 H-indol-2-
y11-4-methoxy-5H-pyrrol-3-yl}-methanol;



N Ho~1 V1T \V\ NOH NNN\V\ I \.\' N\ Comound 10
[5-(3,5-Dinethyl -1 H pyrrol -2-yl net hyl ene) -
4- met hoxy- 2- ( 3- rret hyI am nonet hyl -1 H Conpound 13

i ndol - 2-yl) - 3-yl]-nmet hanol ;

[2-(3-All yl‘g‘ﬁf T‘ﬂ/l -1 Hi ndol - 2-yl ) (3,5 di net hyl - 1 PCT/CA2004/000793

H pyrrol - 2-yl rrethyl ene) - 4- met hoxy- 5H—§yrro| 3-yl]-nmethanol; OH NN NNN\
Compound 1 2-[5-(3, 5 -Dinethyl- | Hpyrrol-2-yl et hyl ene) -

4- met hoxy-57myrrol -2-yl]-1 Hindolo; Conpound

{5-(3, 5-Dun /l -1 Hpyrrol -2-yl met hyI ene)- 2-[3- {Lﬁropyl am no-nethyl )-1
H- i ndol - 2- gt hoxy- 5H pyrrol - 3-yl } - met hano 2004/ 106328

PCT/ CA2004/ 0007 39 OpN 01 N N N Conpound 12 npound 14
{2-15-(3,6 . FHF pyTrol - 2-
2-[5-(3, - 2-yl et hyl
yI nmet hyl eng SH- pyrrol -2-yl]-
- et hoxy-5H pyrrol - 3- (2- nor phol i n-
Compound 12 Compound 14
{2-[5-(3,5-Dimethyl-1 H-pyrro}-2- 2-[5-(3, S-Dlmethyl-]H—pyrrol-2—ylmethylene)-

yimethylene)-4-methoxy-5H-pyrrol-2-yl)- 4-ethoxy-5H-pyrrol-2-y1]-3-(2-morpholin-4-yl-
1H-indol-3-yl}-thiophen-3-yl-methanone; ethyl)-1H-indole;

!

N D
N N7 ™2
N7\
Compound 15

2-[5-(3,5-Dimethyl-1H-pyrrol-2-

yimethylene)-4-methoxy-5H-pyrrol-2-y1])-5-

methoxy-1H-indole; Compound 18
2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylmethylene)-
4-isopropoxy-5H-pyrrol-2-y1]-3- (2-pyrrohd1n—
2-yl-ethyl)-1H-indole;



1 Hindol -3-yl)-thi ophen-3-yl -net hanone; ethyl)-1Hindole; \ N N Conpound
15 2-[5-(3,5-Dinethyl -1 H pyrrol -2-

yl met hyl ene) - 4- net hoxy- SH pyrrol - 2-yl]-5- met hoxy-| Hindol e; Conpound 18
2-[5-(3, 5- H-pyrrol 2-yl met hyl ene) -

4-i sopropoxﬂwﬁ) -2-yl]-3-(2-pyrgplidin- 2 -yl -et h‘i‘?S’CA?““‘#E"."F?ao| e;

2004/ 106328 PCT/ CA20041000793 40 H'N-NO-11 O N\ / 1 O Compound 16 N
\' 2-[5-(3,5-Dinethyl-1 Hpyrrol-2 yl net hyl ene) - 4- met hoxy-5H pyrrol -2-yl]- |
H i - 4dol e- 3- cdfdpboxyl i ¢ aci d; Conmpound 19 5- -(3,5-Dinethyl -1 H pyrrol - 2-
yl met hyl ene) - 4- &t oxy H-pyrrol 2-yl]-1H in yl) -5-o0x0-pentanoic acid
net hyl ~ estex; KPN. N Conpound 17 N
3-1lodo- 2 5-di et hyl -1 H pyrrol -
Xy - S5Hpyrrol -2-yl]- i

Compound 16

2-[5-(3,5-Dimethyl-1 H-pyrrol-2-
ylmethylene)-4-methoxy-SH-pyrrol-2-yl]-
1H-indole-3-carboxylic acid;

Compound 19
5-{2-[5-(3,5-Dimethyl-1H-pyrrol-2-
ylmethylene)-4-methoxy-5H-pyrrol-2-yl]-1H-
indol-3-yl}-5-oxo-pentanoic acid methyl ester;

Compound 17
3-Iodo-2-[5-(4-iodo-3,5-dimethyl-1 H-pyrrol-
2-ylmethylene)-4-methoxy-5H-pyrrol-2-yl}-
1H-indole;

Compound 20 -
{2-[5-(4-Ethoxyoxalyl-3,5-dimethyl-1H-pyrrol-
2-ylmethylene)-4-methoxy-SH-pyrrol-2-yl}-1H-
indol-3-y1}-oxo-acetic acid ethyl ester; '



Compound 20 (2-[5-(4-Ethoxyoxal yl -3, 5-dnet hyl -1 H pyrrol -

2-yl met hyl ene) - 4- net hoxy-5 H pyrrol-2-yl]-1 H indol-3-yl)-oxo-acetic acid
et hyl ester; PCT/ CA20041000743 WD 2004/106325 41 Br O N ON\ CN
Compound 21 N 5-Bronp-2-[5-(3, 5-dnmethyl-1 H pyrrol - Zepcazooseonres

yl met hyl angreoddemdrghoxy- 5H pyrrol -2-yl]- indole-I-carboxylic acid tert-butyl
ester; Compound 24 2-[5-(3,5-D net h)ﬂ-l H pyrrol - 2-yl net hyl ene) -

4ethoxy 5H—pyrro| 2-yl]1-3-(2-pyrrolidin-2-yl- ethyl)-I1Hindole; NON, | \
aN N N Mgr \ N Co @25 Conpound 22
1-{2-[5-(3, pyrrol -2- {2-[5-(3,5-D hyl - 1H pyrrol - 2-

yl met hyl ene) . Npyrrol -2-yl]-1H i _ -yl }-et hanone;
yl met hyl ene) - Z- netYQoxy- 5SH pgyrrol - 2-yl ] -
1H i ndol - 3-yl ) - (55 i Pt [

PCTI woomooogﬁ 42

Compound 21
5-Bromo-2-[5-(3,5-dimethyl-1H-pyrrol-2-
ylmethylene)-4-methoxy-SH-pyrrol-2-yl1]-
indole-1-carboxylic acid tert-butyl ester; - Compound 24
2-[5-(3,5-Dimethyl-1 H-pyrrol-2-ylmethylene)-
4-ethoxy-5SH-pyrrol-2-y1]-3-(2-pyrrolidin-2-yi-
ethyl)-1H-indole;

Compound 25
1-{2-[5-(3,5-Dimethyl- 1H-pyrrol-2-
Compound 22 yhmethylene)-4-methoxy-SH-pyrrol-2-yl}-1H-

{2-[5-(3,5-Dimethyl-1H-pyrrol-2-
ylmethylene)-4-methoxy-5H-pyirol-2-yl}-
1H-indol-3-y1} -(5-pyridin-2-yl-thiophen-2-
yl)-methanone; .

indol-3-yl}-ethanone;



cZ~ 0O O\ 1 \' NNN N Conpound 26 Conmpound 23

2-[5-(3,5-Di nmet hyl -1 Hpyrrol -2-yl met hyl ene) -

{2-[5-(3,5-Di nethyl -1H pyrrol -2- 4-nmethoxy-5H pyrrol -2-y13-1Hi ndol e- 3-
yl met hyl ene) - 4- net hoxy- SH pyrrol - 2-yl ]- carbal dehyde;

H- i ndol - 3wyl 2004963820 - 3- yI - et hanong O/ y 0--1 o JoTeangRos
\' NN\ XO N\ Conpound 30 2-[5 -( z5Dimethy|-1 H-pyrrol 2-yl met hyl ene) -
Compound 27 4-net hoxy- SH pyrrol - 2- yI] 5- met hoxy- i ndol e-

{2-[5-(3,5-Qymet hyl -1 H pyrrol -2- 1-carboxylicHacid tert-butyl ester;

yl met hyl eneR— met hoxy- SHpyrrol-2-yl] 1 Hind -Os-yl) Rum 3-yl - net hanone;
N ONN\ N oN N\ Conpound 28 2- N~ | Hpyrrol-2-

yl met hyl eng pyrrol -2-yl]-1 i ndol e;

Compound 26
2-[5-(3,5-Dimethyl-1H-pyrrol- 2—ylmethylene)-
Compound 23 \
803 LT THL . 4-methoxy-SH-pyrrol- 2-y1] -1H-indole-3-
{2-[5-(3,5-Dimethyl- 1 H-pyrrol-2 carbaldehyde;

ylmethylene)-4-methoxy-5H-pyrrol-2-yi]-
1 H-indol-3-yl}-isoxazol-3-yl-methanone;

Compound 30
_ 2-[5-(3,5-Dimethyl-1H-pyrrol- 2-y1methylene)
Compound 27 4-methoxy-SH-pyrrol-2-yl]-5-methoxy-indole-
{2_[5__(3 S—Dimethyl-IH-pyrrol—2— l-carboxylic acid tert-butyl ester;
ylmethylene)-4-methoxy-SH-pyrrol-2-yl]-
'1H-indol-3-y1}-furan-3-yl-methanone;
\N/
\ N
N N7 ™%

Compound 28 _ ‘ ==
2-(5-(3,5-Dimethyl-1 H-pyrrol-2-

Imethylene)-4-ethoxy-5H-pyrrol-2-y1j-1H-
_iyndole;y ) y-SH-pyrrol-2-ylj Compound 31

(2-{2-[5-(3,5-Dimethyl-1 H-pyrrol-2-
ylmethylene)-4-ethoxy-SH-pyrrol-2-yl]-1H-
indol-3-y1} -ethyl)-dimethyl-amine;



(2- {2-[S-(3,5-Dinmethyl-1 Hpyrrol -2-

yl nmet hyl ene) - 4- et hoxy- SH-pyrrol -2-yl]-1H indol-3 -yl}

-et hyl)-di met hyl -am ne; WO 2004/ 106328 PCTI CA20041000793 43 Oer Q NN N
N Conpound 5-(3, 5- D|msthyI-IH-pyrroI 2 xct \

yhnet hyl enegv%%(){)\lélggsrzgpoxy 5H pyrrol - %/ I Hi ndol e; n%ﬂﬁépogﬁﬂmm
2-[5-(3,5-Dimethyl -1 H pyrrol -2-yl net hyl'ene)

4-1 sopropoxy- SH pyrrol -2-yl]-3-(2-norpholin- 4-y| -ethyl)-IHindole; and \'N
\' N\ N O i '

A -[5-(3,5-Di nethyl -1 | ~8pyrrol -2-
yl met hyl ¢t ' oxy 5H pyrrol -2-yl]- 1 H—i-3-y|)
- et hyl ) - dioethy - O 20041106328 PCTVCA2004%900793 44 OH OH O- (: PN N

—

Compound 29
2-[5-(3,5-Dimethyl-1H-pyrrol-2-
ylmethylene)- 4-1sopropoxy—5H-pyrrol-2 yll-
[H-indole;
Compound 32
2-[5-(3,5-Dimethyl-1 H-pyrrol-2-ylmethylene)-
4-isopropoxy-SH-pyrrol-2-yl}-3-(2-morpholin-
A-yl-ethyl)-1H-indole; and

Compound 33

(2- {2-[5-(3,5-Dimethyl-1H-pyrrol-2-
ylmethylene)-4-isopropoxy-SH-pyrrol-2-yl]-
1H-indol-3-y1}-ethyl}-dimethyl-amine



Conpound 34 {2-[5-(3,5-Dinethyl-IHpyrrol-2-ylm 2-(3,5-D nethyl -]

H pyrrol - 2-yl nel hy et hyl ene). 4- nmet hoxy-5H pyrrol -2-yl] lens)-5-(1

H I ndol -2-yl)-2Hpyrrol -3 -1 HIndok-3-yl)-nmethanol -0l 0- 1QJ< | / NNNO
N N Conpound 35 1-(2-[5-(3,5-Dinethyl-1 Hpyrrol-2-y

| met hyl en®j0 00406H8xy- 5H- pyrrol - 2-y Conpound 38 pgncAmmummws

| 1- I ndol - 1-yl } - 2- met hyl - propen- 1 -on Carbonic acid tart-butyl ester 2-[5
-(3,5-dinmethyl -1 Hpyrrol -2 yl et hyl Oene)-4-isopropoxb-l_pl-l-pyrrol-2-yi]-1
Hindol -4-yl ester OO0 N\ @3 N O‘i- Conmpound 36 Carbegnic acipg-tert-butyl
ester 2-[5 Conpound 393,
2-[5- (3, 5- D met hyt=
t hyl ene) - 4- et ho
di nret hyl am [de
N N

ndoi -4-yi este
A2004/ 000793

Compound 37

Compound 34 {2-15-(3,5-Dimethyl-1H-pyrrol-2-yim
g thylene)-4-methoxy-5H-pyrrol-2-yl]

2-(3,5-Dimethyl-1H-pyrrol-2-yimethy sty
lene)-5-(1H-Indol-2-yi)-2H-pyrrol-3 -1H-Indol-3-yl}-methancl

-0l

Tk~

Compound 35
1-{2-[5-(3 5-Dimethyl-1H-pyrrol-2-y :
imethylene)}-4-methoxy-5H-pyrrol-2-y Compound 38
-indol-1-y1-2- - -
2 Indol-1-yl-2-methyl-propan-1-on Carbonic acld tert-butyl ester 2-[5

-{3,5-dimethyl-1H-pyrrok-2-yimethyl
ene)-4-isopropoxy-SH-pyrrol-2-yi}-1
H-indol-4-y| ester .

Compound 36

Carbonic acid tert-butyl ester 2-[5 Compound 39

*(3,5-d]m91h)'|"1 H-pyrr0|-2—ylmelhyi . 2-[5-{3,5-Dimethyl-1H-pyrrol-2-yime

ane}-4-mathoxy-SH-pyrrol-2-yll-1H-i tm[def-,é).4-methgxy—5]-|rfpyrrol—2)iy!]-

ndol-4-yl estar indole-1-carboxylic acid dimethylam
ide



, N/ |

\ OH Conmpound 40 Conpound 43 2-(2-15-(3,5-Di nethyl

{2-15-(3,5-Di nethyl -1H pyrrol -2-ylm (nethyl ene)-4-nmet hoxy-5H pyrrol
et hyl ene) - 4- net hoxy 5H pyrrol -2-yl] 1}-indol-1-yl}-ethanol

-1Hpyrrol -2-y
_2_y

-indol - 1y 2p mathanone OQ~OH1\ ~-NN1 O Compound 41 03{5[5(1
H | ndoi - 2- O M¥%2Roxy-p yrrol - 2-yl i denenet hyl 1- 2, 4- d‘?%{-‘ww‘l’l@?”
H pyrrol - 3 yl}- propan- 1-ol HO Corrpou‘hsd 44 O 2-[5- (3 5- Di net hyl -

H pyrr ol

acid 2, 3-di hydr oxy- prop)ﬁl ester N N N Conpound 42 \ F NO

2-[5-(3,5-Dinethyl -1 H pyr
| }-54uoro-1 H4ndol e Co

PCT1CA200410Q07 9% ‘ ON/-/" OH

Md 45 2-[5-(3, 5-Di net hyl -
-2-y 1}-6-flu

-yl me

Compound 40 : Compound 43

2-{2-[5-(3,5-Dimethyl-1H-pyrrol-2-y {2-]5+(3,5-Dimethyl-1H-pyrroi-2-yim

imethylene)-4-methoxy-5H-pyrrol-2-y sthylene)-4-methoxy-5H-pyrrol-2-yi]
- Iindol-1-yl}-ethanol -indol-1-yi}-phenyl-methanone

/
| “ } _/0 OH
/
A N/_A\N \ /

Compound 41
3-{5-[5-(1H-indol-2-y1)-3-methoxy-p
yrrol-2-ylidenemethyl}-2,4-dimethyi
-1H-pyrrol-3-yl}-propan-1-ol

HO

\< ' Compound 44

2-[5-(3,5-Dimethyl-1H-pyrrol-2-yime
thylene)-4-methoxy-5H-pyrrol-2-ylj-
indole-1-carboxylic acid 2 3-dlhydr
oxy-propyl ester

Compound 42

2-[5-(3,5-Dimethyl-1H-pyrrol-2-yime
thylene)-4-isopropoxy-5H- pyrrol-z-y
}-5-fluoro-1 H -indole

Compound 45

2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylme
thylene)-4-isopropoxy-5H-pyrrol-2-y
[1-6-fluoro-1H-indole

-2-ylme thyl ene) - 4- met hoxy-5H pyrrol -2-yl]- indole-I-car boxyl iC

ol -2-ylme N thyl ene)-4-i sopropoxg S5Hpyrrol-2-y N
) -

41106328



C NO NNNI N Conmpound 48 Conmpound 46 2-[5-(3,5-Dinmethyl-1

H pyrrol-2-ylme B-Chloro-2-[& 3,5-dinethyl-1 H pyrr

t hyl ene) - 4- met hoxy-5H-pyrrol -2-y 1Hindol e-3-carboxyiic acid (3-hydr
yrrol-2-yl]inme--1Hi-inndol e ol e opropoxy-5Hp o ropY)J~=~am |l ~ p O
| O N NWQ200440638 Conpound 47 245-[1-(3, 5-Di net hyl _élcg@%)rﬁf%op@g_y
|)-ethylidene]-4-nethoxy-5H pyrrol - Z2-yl}-1Hindol e Conpound 49
2-[5-(3,5-Dinethyl -1 Hpyrrol-2-ylme thylene)-4-nethoxy-5H pyrrol-2-yl]-

i ndol e-| -carboxy3ic acid tart-butyl ester WO 20041106328 PCTI CA20041000793

47 OHO0 N O (: /' N ound 50 2-(3, 5-Di nmgi hyl - |
H pyrrol - 2-yl met -5- (1H-4 ndol - 2-yl ) - 2H pyrrol -
cl N0

N
Compound 48
Compound 46 2-15-(3,5-Dimethyl-tH-pyrrol-2-ylme
. thylene}-4-methoxy-5H-pyrrol-2-yl}-
B-Chloro-2-[5-(3,5-dimethyl-1H-pyrr i . : .
ol-2-yimethylene)-4-isopropoxy-oH-p ;H !ncggleli:;::ggxyhc acid (3-hydr
yrrol-2-yl-1H-indole Xy-propy
0.__
Yh I 2
N [
N
Compound 47

2-{5-[1~(3,5-Dimethyl-1H-pyrrol-2-y
[}-ethylidene]-4-methoxy-5H-pyrrol-
2-yl}-1H-indole Compound 49

2[5-(3,5-Dimethyl-1H-pyrol-2-yime
thylene)-4-methoxy-5H-pyrrol-2-yi}-
indole-1-carboxylic acid tert-butyl
ester



[2-(3,5-Dinmethyl -1 Hpyrrol-2-ylnmeth ylene)-5-(1
I ndol-2-yl)-2H pyrrol - 3-ylaxy]-acetic acid ethyl ester O O_ N ONNN
O N Conpound 51 2-[5-(3,5-Dinethyl"1 H pyrrol-2-ylne

t hyl ene) - 4- ( 3- net hoxy benzyl wy)-5H -pyrrol-2-yl]-1 Hindol e Conpound 54
2-[5-(3, 5- PP H pyrrol - 2-yl ne 4 hylene) - 4- net hoxgﬂwm’r"?%'}’”z yl]- N
N i ndol e-| -carboxylic acid (4-benzyl o*' N xy-phenyl)-am de O N . A Conpound 52
2-[5-(3,5-Dinethyl -1 Hpyrrol -2-yfine thylene)-4-nmethoxy-5Hpyrrol-2-yl]-

i ndol e- 1-carboxylic acid (4-dinmethy [|am no-phenyl}am de WO 20041106328

P

-2-yi nmet he»m/e‘)h?& met hox

Compound 50

2-{3,5-Dimethyl-1H-pyrrol-2-yimethy
lene)-5-{ 1H-indol-2-yl}-2H-pyrrol-3

-0} Compound 53

[2-(3,5-Dimethyl-1H-pyrrol-2-ylmeth
ylene)-5-(1H-indol-2-yl}-2H-pyrrol-
3-yloxyl-acetic acid ethyl ester .

~pyrrol-2-yiJ-1H-indole

Compound 51 |
2-[5-(3,5-Dimethyl1 H-pyrrol-2-ylme - O
thylene)-4-(3-methoxy-benzyloxy)-5H

Compound 54

2-[5-{3,5-Dimethyl-1H-pyrrol-2-yime
thylene)-4-methoxy-5H-pyrrol-2-yl]-
indole-1-carboxylic acid (4-benzylo

xy-phenyl}-amide

Compound 52 2-[5-(3,5-Dimethyl-1H-pyrrol-2-yime
thylene}-4-methoxy-5H-pyrrol-2-yi]-
indole-1-carboxylic acid {(4-dimethy
lamino-phenyl}-amide



y-5H pyrrol -2-yl]-indol-1-yl)-nmetha Conpound 58 none

4-{2-[5-(3,5-Di methyl -1 Hpyrro)-2-y. (nmethylene)-4-meth oxy-5

H pyrrol-2-y 1]-indol-1-ylnmethyl)-phenol O / OHO HO\ I NN\ \ I NN
Conpound 5 5-(3.5-D nmet hyl - 1H pyrrol -2-yl me Conpound

t hyl ene) - 4310528&) éﬂﬁy 5H pyrrol -2-y 2-]5-(3,5-Di net hy- 1?—?%9‘?’{981’00279§’f| ne
[)-1 Hindol-6-01 thyl ene)-4-net hoxy- pyrrol-2-yl] 1 Hindol-4-01 ONNDP
&N O Compound 57 Conpound 60 Dinelh H rrol-2-1ne
6-[5-(3,5-Dinmethyl-1Hpyrrol -2-yfine. 2-(5-(3,5- YI-1 pY Y

t hyl ene) - 4- net hoxy- 5H pyrrol| 2-yl]- thylene)-4-1sopropoxy- 5H-\oyrrol 2-y
5H [ 1, 3] di oxol o[ 4, 5- f] I ndolL& ]-y HIndol-4-01 V\D 200411063280
PCT1CA200410007 934 : :

[ 2-(3,5-D et Y h 2, 2- D|rrethyl
yfene) 5-(1Hindoi-%-yl). 5-di net hyl -1
o :
Br
Compound §5
(4-Bromo-phenyl)—{2-[5—(3,5-dih19thy HO

I-1H-pyrrol-2-ylmethylene)-4-meathox
y-5H-pyrrol-2-ylJ-indol-1-yl}-metha

Compound 58
none

4-{2-[5-(3,5-Dimethyl-1H-pyrrol-2-y
imethyleng)-4-methoxy-5H-pyrrol-2-y
f-indol-1-yimethyl}-phenol

Compound 56

2-[5-(3,5-Dimethy!-1H-pymrol-2-yime Compound 59

H}%‘ﬁf}ﬁm,ﬁ’impm'sH'pym"z"’ 2-[5-(3,5-Dimethyk1H-pyrrol-2-yime
t{hylene)-4-methoxy-5H-pyrrol-2-yi]-
1H-indol-4-0l

Compound 60

Compound 57

o 6-[5-({3,5-Dimethyi-1H-pyrrol-2-yime
2-{5-(3,5-Dimethyl-1H-pyrrol-2-ylme - thylene)-4-methoxy-5H-pyrrol-2-yi]-
thylene)-4-Isopropoxy-5H-pyrrol-2-y 5H-{1,3)dioxolo{4,5-flindole

([-1H-indol-4-ol



3-yl]-(4-nmet hoxy-phenyl)-am ne )-4-nmet hoxy-5H pyrraf-2-yq indal -1 -yl net hyl
ester O O ' I \ NNN NN NOH-~O o S=0O 1|_ Conmpound 62 O Na'
{2-[5-(3,5-Dinethyl -1 H pyrrol-2-yl methyl ene) - 4- met hoxy-5H pyrrol -2-yl ]
-indol - 1-yl }gv@ﬁ,ggfiog:ggci d Conpound 65 O O Sodium salt of Sulfuric acid nono-
) O (2-{2-[5-(3,5-dinethyl-1H pyrrol -49( i 2-yl met hyl enePCHCamanyw3sSH N N
pyrrol-2-yl}-indol-I-yl}-ethyl) ester "Conmpound 63 3-{5-[5-(1

H | ndol - 2-yl ) -3-nmethoxy-p vyrrol-2-ylldenenethyl]-2,4-dinmethyl -1

H pyrrol - 3-yl }-propi onic 26 d net hyl ester WO 2004/106328 .

PCT/ CA20041000793 50 and pgharnmaceutically acceptable salts t\hereof_. 5 5.2
THE TRI HETEROCYCLI C COMPQOM '\ OF FORMULA (Jh) As stated abovey the present

Compound 61 Compound 64
- i 1H- . 2,2-Dimethyl-propionic acid 2-[5-(3
gﬁefeig(?ﬁtmgjg.';’}.’fz"ffp}'i’r“o?f " ,5-dimethyl-1H-pyrrol-2-yimethylene

y4-methoxy-5H-pyrrol-2-yll-indol-1

3-ylj-(4-methoxy-phenyl)-amine -yimethyl ester

Compound 62

{2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylm
ethylene)-4-methoxy-5H-pyrrol-2-yii

~indol-1-yl}-acetic acid Compound 85
\ 0 Sodium sait of Sulfuric acid mono-
o o— 2-{2{5<(3,5-dimethy!-1H-pyrrol-
. 2-ylmethylene)-4-methoxy-5H-

pyrrol-2-yl}-indol-1-yl}-ethyl) ester

Compound 83 4 15 15 (1H-Indol-2-yl)-3-methoxy-p
yrrol-2-ytidenemethyl]-2,4-dimethy!

-1H-pyrrol-3-yi}-propionic acid met

hyl ester



B76 RONI"_ Q@ RRt 2 R4 12 RI3 (m 10 and pharnmaceutically
acceptabl e salts thereof, wherein: Ql-Q4, R2, R4, R6-Rs and R o-R 3 are

defi ned above for the conpounds of formula (n). The present invention also
provi des c L tions conprising a pharnmaceutically acceptable carrier and
an effecti&gpgﬁgh%?ﬁof a Tri heterocyclgc Conpound of ForﬁﬁﬁémWFBT”%% 15 a
pharmaceutically acceptable salt theréof. The invention further provides

nmet hods for treating or preventing cancer or neoplastic disease, conprising
adm nistering to a patient in heed of such treatnment or prevention an
effective anmount of a Triheterocyclic Conmpound of Formula (la) or (Ib). The
I nvention further, nrovide th for.inhibiting the gromh of a cancer or
?0 neoplasticaggppgm§§%%?$gﬂﬁﬁqﬁéﬁhs 'P%%°'he cancer or neoplastic cell with
an effective amount of a Triheterocyclic Conpound of Forrmula (la) or (lb).
The invention rt rovides ne SLreating. enting a viral

i nf ectd on, co#rg EROCY(LICCOMPOURDS OF FORMULA db) 1, ¢ ¢ eat nent

I’I T O O A wae A <
or prevention an effective Amount of a Triheterocyclic Conpound of Fornul a

(la or |b). 23 seded ahoue diegresent Matiop erApasseheamionads hyvingipg Kermulty ¢ he
repli(;ati@@ or infectivity of a virus, conprising contacting a virus or a
virus-infected cell with an effective amount of a Triheterocyclic Conpound
of Formula (la) or (Ib). WD 20041106329 PgJ/ CA2004/000793 51 A first

subcl ass of the Triheterocyclic ConpoBsds{ of or mula (I b) is that wherein:

Q s -NH; @is -R3)-; @B s-C(RS)-;

C"__
>

R 0 N _____03
QRN A
R4 N\Qz Ra
Rj, &1
(Ib)
10 and pharmaceutically acceptable salts thereof, wherein:

Q1-Q4, Rz, Ry, Re-Rg and Rp~R ;3 are defined above for the compounds of formula

(b).
The present invention also provides compositions comprising a pharmaceutically

acceptable carrier and an effective amount of a Triheterocyclic Compound of Formula (Ib) or
15 apharmaceutically acceptable salt thereof,

The invention further provideé methods for treating or preventing cancer or neoplastic
disease, comprising administering to a patient in need of such treatment or prevention an
éffcctive amount of a Triheterocyclic Compound of Formula (la) or (Ib).

The invention further provides methods for inhibiting the growth of a cancer or

20 neoplastic cell, comprising contacting the cancer or neoplastic cell with an effective amount
of a Triheterocyclic Compound of Formula (Ia) or (Ib).

The invention further provides methpds for treating or preventing a viral infection,
comprising administering to a patient in need of such treatment or prevention an effective
Amount of a Triheterocyclic Compound of Formula (1a or Ib).

5 The invention further provides methods for inhibiting the replication ar infectivity of
a virus, comprising contacting a virus or a virus-infected cell with an effective amount of a

Triheterocyclic Compound of Formula (Ia) or (Ib).



5 & is -C(R9)-. A second subclass of the Triheterocyclic Conpounds of
Formula (Ib) is that whereini: Q is -O-;;p Q@ is -C(R3)-; @B is -C(R5)-;
and 10 Q4 is -C(R9)-. A third subclass of the Triheterocyclic Conpounds of
Formula (Ib) is that wherein: Q is -S-; Q@ is -C(R3)-; s -C(R5)-; and
15 Q4 is W9 M9Y1063% fourth subcl ass Qf the Triheter ocyBFF’%%%ou%ﬁds of
Formula (I b) is that wherein: Q is™"NH; Q@ is -N; @B is -C(R5)-; and 20
QA is -C(R9)-. Afifth subclass of the Triheterocyclic Conpounds of Fornula
(1b) is that wWheskyuhelassf the Triljeteroagpliq Gompmupds QEFOH@lai(@)J%wmmi% M is
-C(R9)-. A siﬁ*qsﬁ%p_class of the Triheterocyclic Conpounds of Formula (IDb)
is that whereim: L ’is -NH; Q@ is -C(R3)-; @is - CR5)-; 30 Ais
-CH; and R2 gpnds ®GRgr;e -H A seventh subclass of the Triheterocyclic
Conmpounds of For,rrul(ﬁ (| bé is that wherein: Q is -NH; W 2004/106328

PCT/ CA20041 008345 C(Ry)= 208

3 Q4 is -C(Ro)-.
A second subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Q18 -0-;
Q. is -C(R3)-;
Qs is -C(Rs)-; and
10 T Quis -C(Ro)-.
' A third subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Qu is -S-;
Q218 -C(Ra)-;
Qs is -C(Rs)-; and
15 Q4 18 -C(Ry)-.
A fourth subclass of the Triheterocyclic Cofnpounds of Formula (Ib) is that wherein:
Q, is -NH-;
Q2 is -N-;
Qs 18 -C(Rs)-; and
20 Qs is -C(Ry)-. _
A fifth subclass of the Triheterocyclic Compounds of Formula (Ib) is that whefein:
Q, is -NH-; -
Q18 -C(R3)-;
Q3 is -N-; and
25 Q4 is -C(Rs)-.
A sixth subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Q, is -NH-;
Q, is -C(R3)-; .
Qs is - C(Rs)-;
0 Q4 is -CH-; and
R; and Ry are -H. _
~ A seventh subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Qi is -NH-; |



@is -C(R3)-; @Bis - CRS)-; Ais -CH; and R2, R4, R6, Rs and RI O R13
are -H 5 An eighth subclass of the Ttiheterocyclic Corrpounds of Formul a
(I'b) isthat wherein: Q is -NH; Q@ is -C(C-Cg alkyl)-; - @B is -C(C-C5
alkyl)-; &4 is -CH; 10 R2, R4, R6 R8andR13R13are-H and R7 is

-0 (dC _ 3 934106338 one enbodi ment, the invention provPEESAZNEBNAYSi ti on
conprising a pharmaceutically accept%l e carrier and Conpound | or a

phar maceutical ly acceptable salt thereof. In another enbodi nent, the

phar maceut i caIszﬁ‘S'éBéﬁt able salt is a tartrate salt. In 15 even anot her
enbodi ment, t kg pl wceutically acceptable salt is a nesylate salt. In

ot her enbodi nents, conpound useful in the present nethods is Conpound | or
a pharmaceut iQaad-IC;H'amdept abl e salt thereof. In another enbodinent, the
phar maceut i cah% gg(r‘?é gg e%salt S atartrate salt. In even another

enbodi ment , PE I3I3§P cceptable salt is a nesylate salt. !0 5.3
THE TR HETERORY Gigth GBVRR MRS TifndelreliéChiipinds bR e a@)Gs thhinAkiRs ent

i nvention encorrpasses novel conpounds having the Formula“(1l) R7 "R O a /
Rs NR Q@ OQRIAHI3 5 (U WD 2004/ 106328 PCT/ CA20041000793 53

Qs -C(C;-Cg alkyl)-; -
Qs is -C(C1-Cs alkyl);
Q4 is -CH-;

16 R;, Ry, Re, Rg and Ryo-R,; are -H; and
Ry is -O~(C,-Cy alkyl).

In one embodiment, the invention provides a composition comprising a
phmnaceuticaily acceptable carrier and Compound 1 or a pharmaceutically acceptable salt
thereof. In another embodiment, the pharmaceuticaily acceptable salt is a tartrate salt. In

15 even another embodiment, the pharmaceutically acceptable salf is a mesylate salt.

In other embodiments, a compound useful in the present methods is Compound 1 ora
pharmaceutically acceptable sait thereof. In another embodiment, the pharmaceutically |
acceptable salt is a tartrate salt. In even another embodiment, the pharmaceutically
écceptable salt is a mesylate salt.

0

53 THE TRIHETEROCYCLIC COMPOUNDS OF FORMULA I

As stated above, the present invention encompasses novel compounds having the

Formula (IT)
Re R,
R Qq /N \ Re
R . ’Q 1 Y O_
Riz2  Ra



and pharmaceutically acceptable salts thereof, wherein: QL, 4, R6-% and
Rio-RI 3 are defined above for the conpounds of Fornmula (Il), A first

subcl ass of the Triheterocyclic Conpounds of Formula (11) is that wherein:
Q is NH; and 5 W%d is -C(R9)-. A second subcl ass of the Trlheterocycllc
Conpounds WO 208410628 (| I) is that wherein: Q is -0-; BAHCEIHYITREY RO)-
third subclass of the Triheterocycli c53C0rrpounds of Forrml a (11) is that
wherein: 10 Q is -S-; and 4 is -C(R9)- A fourth subclass of the

Tri het erocycl asl hermeasentipellp AccEpieblg saltsthargot; whareiat Quir Ri-Rs andRotfes -, Q4
is - s of the Triheterocyclic Corrpounds
of Forrml gﬂ% la?ov%@‘o %ecomﬁ%&rdglg%ﬁ&%%(ﬁ?NH XA is -CH; R6is -14; and :0
R 0- RU are - HA fAstsubdliss sﬂbellaﬁsteﬁfcyélhd}oﬁﬁpobﬁdsmf@omﬁlacﬂﬁ@ i wheteinof For mul a

(11') is that wheren is -NH; 4is -CH; R6is-H 5 Rs and Ro-R 3
are -H and Oa”@CI C8 al kyI) The present invention also provides
conposi tions @gr_\g a pharmaceutically acceptable carrier and an

ef fective anou compound of Formula (11) or a pharmaceutically

accept abl e saltsecdndiselpfass Fhihe Tniketatocyniic omploandspf Foimls (s Hetiwhérein: t r eat i ng
or preventing can er g neopl astic disease, conprising admnistering to a
patient in ne Meh treatment or prevention an

Q4is —C(Ra)-
A third subclass of the Triheterocyclic Compounds of Formula (11} is that wherein:
10 Q; is -8-; and
Q4 is -C(Ro)-.
A fourth subclass of the Triheterocyclic Compounds of Formula (1) is that wherein:
Qi is -NH-; )
Qq1s -CH-; and
5 Reis-H.
A fifth subclass of the Triheterocyclic Compounds of Formula (IT) is that wherein:
Qq is -NH-;
Qs is -CH-;
Rg is -H; and
0 Rjp-Ris are -H. : j
A sixth subclass of the Triheterocyclic Compounds of Formula (II) is that wherein:
Qq is -NH-; '
Q4is -CH-;
Rg is -H;
S Rgand Ry-Ryjare -H; and
R7 is -O-(C-Cs alkyl).

The present invention also provides compositions comprising a pharmaceutically
acceptable carrier and an effective amount of'a compound of Formula (IT) or a
pharmaceutically acceptable salt thereof, |
) The invention further provides methods for treating or preventing cancer or neoplastic
disease, comprising adminiétering to a patient in need of such freatment ot prevention an

effective amount of a Triheterocyclic Compound of Férmula (I1).



effective anount of a Triheterocyclic Conmpound of Fornmula (I11). WO
20041106328 PCTI CA2004/ 000793 54 The invention further provides nethods for
inhibiting the growth of a cancer or neoplastic cell, conprising contacting
t he cancer or neoplastic cell with an effective amount of a Triheterocyclic
Conpound oWOPSMMIS3E (11). The inventi on further provi d RCTHEANBUYLOTS
treating or preventing a viral mfectf‘on 5 conprising adm nistering to a
patient in need of suych_treatnent or prevention an effectlve anount of a

Tri het er ocycl i EeCBYRHEOMEBTher prgYides methods)for iphipiting the growin of aoapgsr obr ovi des
met hods f pLoptatid &l édshrishi dofigbtinzahd Qe or hedpBitié Ydit wmﬁneﬁecﬁvé ount

corrpr| Si ng contact| ng a virus or a virus-infécted cel an effective
armount of ofa Triletareayehocympound@f Fpouna(Ibf Formula (I1). 10 5A METHODS FOR

MAKI NG THE TRI ETE The in n further provides nethods
useful for TR Cb’éﬁercglmﬁiagsmég%qﬁrn aygé}#epqgo" BAJIlp 2 YR i nventi on
can bes obgah dag\euﬂmﬁ&tam@bd patiit i #620 VNsusl MeftiehtCor ptévemdd@cidieogne see e. g.
March, J. Advanced Organic¢ Chem stry; Reactions Mechanisnms, and Structure,

41b ed. 1%9““‘Pf4ﬁl§]ﬂqtﬁf’?x%lcﬁ;€f"f98ﬁsd@f@%‘é%@ﬁ bed beI ow. Starting nat erl al's
useful for pr B
therefore, ar eﬁ%@m{@gg}}l g’ﬁh&oﬁg%{g?ﬁdé%tﬁé&g?ﬁggﬁ pr eglgér&ggﬁpr%% co CI ally
avai |l abl ea nnugcom;bmmgmn‘gcﬂmgjammy)mh Wirts-imfecredtchid sisthan @ ffeebgantosnt iF@ An

exanple o nt ul for making the Triheterocyclic
ConpoundsE.Pget?'é?y lﬁh’ﬁ‘pg %ﬂ'ﬂ‘ﬂ @i’er alized in Scheme 1. The

Tri heggrocyclic Conpounds can be obt ai ned via conventional' organic
synthesis, e.g., as described below Schenme 1 indicates a general nethod by
whi ch the Trg et %EPH@D@FOWTH@”TWERU@CLY@@@JPO@N@ R2, R4,
Rb-Rs and Ri o R, 3 are defined above To 25 The TriheterocycliTc (ﬁrrpounds

of Fornmul as (I%}l (I'b) and (I1). WO 20041106328 PCTI CA20041000793 55 Schene
| ¢ invention further provides methods useful for making Triheterocyclic -

Compounds,
The compounds of the invention can be obtained via standard, well-known synthetic
15 methodology, see e.g. March, J. Advanced Organic Chemistry; Reactions Mechanisms, and
Structure, 4™ ed., 1992, Tllustrative methods are described below. Starting materials useful
for preparing the compounds of the invention and intermediates therefore, are commercially
available or can be prepared from commercially available materials using known synthetic
methods and reagents. _
20 An example of a synthetic pathways useful for making the Triheterocyclic

Compounds is set forth below and generalized in Scheme 1.

The Triheterocyclic Compounds can be obtained via conventional ‘organic synthesis,
e.g., as described below. Scheme 1 indicates a general method by which the Triheterocyclic
Compounds can be obtained, wherein Q;-Qu4, Ra, R4, Rg-Rg and Ry¢-Ry; are defined above for
25  the Triheterocyclic Compounds.of Formulas (), (Ib) and (ID).



Re R RO R11 4 1) POBr3, R6CON(R15)2 Br NO R QB(OH)2 R8 Rr 2) NaOH 4N.
H'z RI3 ~)~)( (ii) (ifi) O or or HPOM, R6CON(RL5)2 Rs R7 Pd or N Base
(t) RS5 Br NNRIs Re (1(a) RZ,N3 R4 (lv) 1o RORe HRLi p4 R7T R1 Q4
R7 Rl12 1 NRe R12 1 Hp 13 @B R13 Ry'N (I1) Rz Nia@ ](,I_fa/, 08&?0 R4 R4
(v) For exi081083%8ommercial |y avail apl e or synt heti caPfYCATMRHII0EY
pyrrolidinone of 5 Fornmula (i) is subjJected to a Vilsneier fornylation in
t he presence of phosphoryl bromi de and al kyl fonmam de to provide a
brom nated pyrrolyl al dehyde of Fordh@néii) or brom nated pyrrolyl enam ne
(itia). The compound of Formula (it) or (lia) is then subjected to a -
pal | adi um or ni ckel -catal yzed cross-coupling reaction with a boronic acid of
Formula (iii) to provide a diheterocigelig; Compound of Hggnula (11). The
Compound of Formula (113) is then 0 co ed under acirji chcomditions with a
pyrrol e of Formul aqy t ' aBr of For (1 (I'b). In
an alternate enbod])(pd%rs' @WR %ﬁnd of Fornmula. (I1)Rgs¢ Q?-)LB(@H}Z

Ra Ry 2) NaOH 4aN. (if) Rys (“i)

o) N or or .
H POBrs , RECON(R1s) Rs R, Pd or NiBase
(i - - ’Fgﬁ‘ﬁw .
Br N RGN‘-R‘!B
! (ila)
/=0 !
RN 73
o
R
(iv)
R‘IG R&
Rio Rg . H ~a Ry4 Qq Ry
Ry Qq Ry 3
; Riz Qg N Re
Riz Q N Rs P g .
Rig H o M RN, ;ﬁa
| . -
()  ~a, ga), () R,
RN,
oF
Ra
(v}

For example, 2 commercially available or synthetically prepared pyrrolidinone of

5  Fommula (i) is subjected to a Vilsmeier formylation in the presence of phosphoryl bromide
and alkyl formamide to provide a brominated pyrrolyl aldehyde of Formula (ii) or brominated
pyrrolyl enamine (ifa). The compound of Formula (if) or (iia) is then subjected to a
palladium or nickel-catalyzed cross-coupling reaction with a boronic acid of Formula (iii) to
provide a diheterocyclic Compound of Formula (II). The Compound of Formula (T} is then

0 coupled under acidic conditions with a pyrrole of Formula (iv) to provide a Compound of
Formula (fa) or (Ib). Inan altemate embodiment, the Compound of Formula (1Y) is |
condensed with 2 Compound of Formula (v) (an anion of a Compound of Formula (iv)) to

provide a Compound of Formula (Ia) or (Ib).



condensed with a Conpound of Fornmula (v) (an anion of a Conpound of Fornul a

(iv)) to provide a Conpound of Forrmula (la) or

WO 20041106328

PCT/ CA2004/ 000793 56 5.4.1 MAKI NG THE COMPOUNDS OF FORMULA 1s FROM THE
COMPOUNDS OF FORMULA (UWVI A ACI D MEDI ATED COUPLING In one particul ar
embodi ment WORAM/10639%nt i on provi des met hods for naking BETGANRWWIBEyclic

Compounds of Fornula (la) R8 R7 R90 l\?ﬁ@ ~1 R2 N( ~2 "'

oMl Skng SorAtL MAKAN TV

0 ; -
O Rl12 R13 10 @5 R 6P AU
in the pr esenci%(gm? ' ' an P
tenperature 15 nt to rrake t he conpound of Forrml a (Ta) wherein

R4 Rl11 R12 R13 (la)
ANy Re R1L 1
RZ 2 R4 (iv)

) for atine and at a

St i S SR o

5 Triheterocyclic Compounds of Formula (Ja)

Rs R
/ Nv—
—

R1o N =Q,
Q4 RZ—N\Q';
R11
Rig 113
(Ia)

comprising contacting a compound of Formula (IT)

. 8
Rio @ / \
T
R4 Q;
R12  Ruz
10 | 1))
‘witha compdund of Formula (iv)
Fg?’\
N 2
Ry ~d2 R
(i)

in the presence of an organic solvent and a protic acid, for a time and at a temperature

15  sufficient to make the compound of Formula (Ia)

wherein Q1-Qa, Ra, R4, Rs-Rg and Rjo-R ;3 are defined above for the Triheterocyclic

Compounds of Formula (Ta).



The formation of a Tribeterocyclic Conpound of Fornula (la) can be nonitored
using conventional analytical techniques, including, but not limted to,
thin-1ayer chromatography ("TLC'), high-performance |iquid chromatography
("HPLC"), gas chromatography ("CC'), and nucl ear magnetic. resonance

spect r oscop 2qMNPER) such as 1H or 13? NMR. 5 The conc@ﬁ?@??oéﬁwg?'the

Tri heterocyclic Conpound of Formula (5I ) in the reaction mxture typically
ranges from about 0.01 noles to about 3 noles per liter of the reaction

m xture. |n ofbe&rpetiomedn Trihetmroqychic €ompaund ofi Fofmulhda)Tan e tremorgd bsisg

Conpound of F I [ i ti Xt n f,rom.about 0. 05

ol 0. t o Shsbol aaicplsbelplen g R bl A B RBFSE SRRt

enbodi mentTLCYhig-pertatiiantd iuidéhréhstograpyat HPRCY)X bischidndtomahyecgr), For nul a
(I'l) in the reaction mxture ranges fromabout 0.1 nole to about 0.5 noles
per | it erandfueleps magnetic revpnancespecaroscrri (AMAMsueh ascEhfo nd™MR. Formula (iv) in

the reaction I.S: ' ' %ﬁ] .5-fold

nol ar %Zxcess {T’gég chrélﬂra}ofﬁégkl?ﬁrg%thcﬁcg?ﬁg(ogneﬂggm?é{gt | vea@%ee?eaénn%unt of the
Tri het er ooixtiré typicaitprnge fFaom abous0.01 frpoles kmaboned ewwhes genkitat of théweactionunt of 15
Conmpound of  Foryrula (V). in fhe reaction.ni re is .at.l east ~.ahqut 2-fold
ol o ot Bt e etrbodimep, il gt snfanet ag e itk BrasyBoaribng SERgtmE o7 ' The
Tri het er q@y &l the rdeoiROHRELr® fangdsOffdi! bisbut .03 moleR t@HIuD ¢ iR hep dikerRpihe t he anount

of Compound of Fornula (iv) In the reaction mxture is at |east about a
3-fol d mokastionixyes. deangiesembodigeptothg corsentration oé e Trihstesadydic t o t he anount
of thg, Trj ' : I ‘ ggg rotic
acid |ﬁ)n t %ﬁo@é@? ?’%Jnr}n%ﬂax ureﬁ? %ﬁ?%%ﬁ%‘m#aﬁaaééss ?%%Q%%gat %%fﬂiqg about 5
nol ar equhyled wntiter pthe ecpctiviminendreof t he Tri het erocyclic Conpound of Fornul a

1). In another enbodinent, ampunt, of protjc acid jn the reaction
gn' x% ure range WW%H’%@“%MPB‘E&B&U} méhg’i?ﬁg}onéﬁ’ﬁ%iséﬁfl?ﬁﬁé’ﬁsﬁl&ui val ent
of the Trihhefgf o6Ehi1S- BNk oBds to Bt fd1d olar leRcRDRIAIGE toliBOdi ment , t he

amount of protic acid in the reaction mxture 25 ranges fromabout 0.01 to
about 1 reshount efghe Taheteroeychie Compoinddioamula ). tIneong einhedimente the lapeunt@inpound of

Formuja ( i : Q. | i e i i.nvention
et uio, (GlmouRfob ARSI h fheBEloHEh Bk Buct st MSW L BAN ol ki o

hydr oi odi aboaicd X-fold/iblaf txsessirelated td thesdmdunt ofthe Tthaleropetic Compbendssfi d, nitric
aci d, nethanesglfonic cid, ethaneaulfonic cid, iOf%riquoro t hanesul foni c

aci d, benZ¥rEell. Jf;apotaer gnbodimpgnt unbf compquad of Fermaia,Een esul foni ¢
aci d, p- Nichdiivh fRARRES M IEQDIKOUPE 8 Fold Ridldr ek ddPioUBBENY 1 RRNZRBRF LN C ‘

relative to the amount of the Triheterocyclic Compound of Formuia (I1).

20 The armount of protic acid in the reaction mixture typically ranges from about 0.0001
to about 5 molar equivalents. per equivalent of the Triheterocyclic Compound of Formula (IT}.
In another embodiment, the amount of protic acid in the reaction mixture ranges from about
0.001 to about 3 molar equivalents per equivalent of the Triheterocyclic Compound of
Formula (IT). In another embodiment, the amount of protic acid in the reaction mixture

25 ranges from about 0.01 to about 1 molar equivalents per equivalent of the Triheterocyclic
Compound of Formula (II)..

Suitable protic acids for use in the methods of the invention include, but are not
limited to, hydrochloric acid, hydrobromic acid, hydroiodic acid, hydrofluoric acid, sulﬁlﬁc
acid, perchloric acid, nitric acid, methanesulfonic acid, ethanesulfonic acid,

30 trifluoromethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, p-
bromobenzenesulfonic acid, p-nitrobenzenesulfonic acid, p-trifluoromethylbenzenesulfonic
acid, mixtures thereof and aqueous mixtures thereof, In one embodiment, the protic acid is

aqueous hydrochloric acid or aqueous hydrobromic acid.



acid, mxtures thereof and aqueous m xtures thereof. In one enbodi nent, the
protic acid is aqueous hydrochloric acid or aqueous hydrobrom c acid. WO
2004/ 106328 PCT/ CA20041000793 58 The reaction m xture further conprises an
organic solvent SU|tabIe organi c solvents include, but are not limted to
al cohol s, XY hanol , et hanol %opropanol and t ePET/CAMOHPIIFIS and

et hers, such as di et hyl ether d||sopP pyl ether, THE and di oxane. I'n one
enbodi nent, the solvent is met hanol or ethanol. 5 I'n one enbodi nent, the
reaction m xt dPerepetionmiuEn fUrker SPIRRRGRR STRANICTIR e R yHAble prespigapivents o| vent

in ther o I | east about
10 nol ar q@‘gi‘?a\?@'}tents%@#ﬁga%%%uz}iﬁgn%%%wlﬁﬁtgm% ﬁ]}éatiglr’ osg’gi?P Qjﬁ'f‘orrpound of

Formul a (bifiapol; amd adiees, @nctim‘.ldmhbﬂ stheh diigppyl ghaoTHERNd dmoweEEMe in the
reaction n_anou t.hat,.,is,at |east about 20 nol ar equival ents

per equi \Fgf@«gﬁ’f"%gﬂ{eﬁgﬁfﬁlﬁﬂe dopehatolc conpound of Formula (11). In

anot hgr embodi@itemboldindgt, dRdWetetR nvigtite ik SubsRh®ARMnhidtobdie reaction mxture
in an amount that is at |east about 30 nol ar equi val ents-per equival ent of

t he Tri het er od}e ipeuntefipiaanid s@wemmﬁhﬁmcteqn mpixtyre isfypiealbrpressniciiament , t he

organic t that is at
| east abo%E “ﬁtgotfr% %Slr%g&QElb\r/da &gv{l&ﬁgé‘% %ﬁl\]}a é‘ﬁgﬁ‘g*e %hg{%&?ﬁ}e?erocycl e
Conpound @dmpoandroff l&mﬁmla)(ﬂ) | ctmaembﬁdlmﬁinoﬂnc wegahic sblventds gasa'nt irsthé yaction S
present in the reaction mxthre I.n unt  t

bout 10
P or e P eiA S SRSUaIBIGS A SLAE A SR h bR per e alant 6 ar Cof | he
Tri heioer Ofitfelekdey SRTEAMMANE bf Féatdi @).(InlahothbFertigt, tﬁ@‘@@dmerm%mwe organic

solvent is pr eSent in the reaction m xture in an am)unt t hat ranges. from
about a ZOesenfiinthegepstiommixing in an ampyog thatlis eoigastebant 38 molar gheirelentp per

enboc mortbu el B RLRTYE Copalr Bt A0 Brodye epbodipetud 7 r o,
anount t heaganfepest ib prsem kot racith mh@é ineimoahethbids kidessbabstut 40 AARr ol ar

equi val ents,_ per equival ent of_the Triheterocyclic Oorrp&nnd of Fornmula (I1).
I n anot heﬁqu’éfﬂlﬁ’éfélpﬁ:éﬂ’t“"a]lcﬂ@f%E@?ﬁ“‘éo"é@'l“i/@?ﬂ’l"?‘%’dﬁf Eeapta (IR dMeee eact i on

m Xt Ufse | iR BinRAP %M sdiﬁaﬂgf%%résérﬂrﬂ ﬁn@?c%the Gh fibkiurd ™ &1 kit ke tO about

1,000 nol ar equi val enTs per equivalent o Triheterocyclic 15 npound of
Formul a (frdm aboﬁyplQaIIOIay equivalentetacmbowr (90 cvda dguivalents per qmmbn’gofr‘tgc f rom about

5, M Ut ooy, 2RO Ao B Pr oS, £ TRAL TERbscldIE dAgheRihpReeds for a
present in the reaction mixture in an amount that ranges from about a 20 molar equivalents to
about 1,000 molar equivalents per equivalent of the Triheterocyclic Compound of Forrmula

20 (I). In another embodiment, the“organic solvent is present in the reaction mixture in an
amount that ranges from about a 30 molar equivalents to about 1,000 molar equivalcﬁts per
equivalent of the Triheterocyclic Compound of Formula (II). In another embodiment, the
organic solvent is present in the reaction mixture in an amount that ranges from about a 40
holar equivalents to about 1,000 molar equivalents per equivalent of the Triheterocyclic

5 Compound of Formula (II). '

Typically, the reaction proceeds for a time ranging from about 5 minutes to about 20
hours. In one embodiment, the reaction proceeds for a time ranging from about 10 minutes
hour to about 10 hours. In another embodiment, the reaction procecdé for a time ranging
from about 30 minutes to about 2 hours.

w0 Typically, the reaction temperature ranges from about 25°C to about 100°C. In one
embodiment, the reaction temperature rahges from about 25°C to about 40°C. In another

embodiment, the reaction temperature is at about room temperature,



hour to about 10 hours. In another enbodi ment, the reaction proceeds for a
time ranging from about 30 mnutes to about 2 hours. 10 Typically, the
reaction tenperature ranges from about 25C to about 100C. In one

enbodi ment, the reaction tenperature ranges from about 25C to about 40C. In
another SWB3MHHSEE the reaction terger ature is at abdS'GARBMYOEEher at ur e.
WO 2004/ 106328 PCT/ CA20041000793 59 “Typically, the overall yield of the

i solated and purified Triheterocycl.i oun. . Formula (1l a) i reater
han about | 7ot spBe SRRV BHHE idiu R FRGIATRE roprReRA S P pound
of For nuiFgmfuld (la)ag gefket then aBaUT0 patent beLonpe uRduaf of gy Thilleterddyelic | n one

enbodi nent, the qverall ﬂﬁel d of the isolated and ied Triheterocyclic

urif
Conpound Compemd i Karmalp (1) orion thr et oftthaRoRBRIR of Eomie G BaBRd on ¢ he
anmount o i | &F the oSO : ) amount of
t he Conpg%lfr)\(gﬁ%lgﬂ%‘%?tr)rﬁﬁfrg&ﬁaﬁﬂlleﬁganot E@ﬁ@ﬁggﬁﬁ#@fﬁ%@%@‘“ﬁg‘}%ﬂe yi el d of
t he i §ol &omewhla(ia) ipgreater than Fyauh @i percany bdsed orCtiwpownok affthe Fraretandeyclid s) i s

ter th 80 t- based h t ,of the Trihet i
Cormpound COPPPORFaTeyiE IOG o 1% A 2h b CORPO of FPRBHE (kB A o pound of
For mul a edBodih¥nt; the oderall &ﬁmﬁﬁﬁat%ﬁgéﬁﬁ'ﬁ%m%ﬁ% (Impotdat A Qa)  FROM
THE COVPOUNDS OF FORMULA' (In VIA A CONDENSATI ON REACTI ON I n anot her

enbodi mefRermulh@aliingieater ban phayt Plipgcantbased an thsamenkt of ghealrilwtgsenystic of 15

ol 2 o YR8 8 5 B Y BERHRSARRIE ARG b ) 2, (1)

E) A8 (v).

5.4.2 METHOD FOR MAKING THE COMPOUNDS OF FORMULA (Ia

FROM THE COMPOUNDS OF FORMULA (II) VIA A:
CONDENSATION REACTION '

¥

In another embodiment, the invention provides methods for making a Compound of

15 Formula (Ia) comprising the steps:

{a) contacting a compound of Formula (1T}
Rs Ry
R1o . / \ R
4 N 8

'R-] Q1 H S0

with a compound of Formula (v)

wherein M is Li, Na, K, Rb or Cs, -



.0 Rp 2 (v) wherein Mis Li, Na, K, Rb or Cs, WD 2004/106328

PCT/ CA20041000793 60 in the presence of a substantially anhydrous, aprotic
organic solvent, for atine and at a tenperature sufficient to make a
conmpound of Forrrulaévi), 8 RTO RpOIUNR HRiI ET%B R12 R13 RZ N~
2 R4 (A YORRYIEE M is defined as afjove; and (b) prot’ MY N conpound
of Fornmula (vi) with an H donor for atine and at a tenperature sufficient
to make the conmpound of Formyla (la), wherein Q -'Rs and

. ;@ R2, R4, R6
Rl 0- R 3 aibthggresense obpsbstantinllyiamay Eonmmyiptircorganic solyentfor 4 timg andigy aThe

formationQf alki Eﬁﬁﬁgﬁkggﬁgﬁﬁlﬂ@%%@ﬁwl a (la) can be nonitored

using conventional analytical te | ques, [‘di ng, but are not limted
to, TLC, HPLC, GC, and NWVR such as 'Hmgg
Tri heterocyclic Conpound of Formula (11)Y
ranges from about 0.01 noles to about 3
mi xture. In one enbodi ment, tReocornag .
Compound of Formula (I1) int [ & ranges from about 0.05
nol es to-about | nole per Fkh : oRQxi xture. | n anot her

enbodi nent, the concentration e Trihetergcyckic Conmpound of Fornmula
(i) in the reaction m xture 3 s from aRgd 1 Wbl e to about 0.5 nmles
per liter of the reaction m xtdze. Ri13

C NVR. The concentrati on of the

e reagtion mxture typically
s @rﬁter of the reaction 15
iapyof the Triheterocyclic

(vi)

5  wherein M is defined as above; and _
(b) protonating the compound of Formula (vi) with an H' donor for a time and at a
temperature sufficient to make the compound of Formula (Ia), |
wherein Q1-Qu, Rz, R4, R¢-Rs and Ryp-Ry4 are defined above for the compounds of
formula (Ta). |

10 The formation of a Triheterocyclic Compound of Formula (Ia) can be monitored using
conventional analytical techniques, including, but are not limited to, TLC, HPLC, GC, and
NMR, such as 'H or *C NMR. ‘ |

The concentration of the Triheterocyclic Compound of Formula (1T} in the reaction
mixiure typically ranges from about 0.01 moles to about 3 moles per liter of the reaction

15  mixture. In one embodiment, the concentration of the Triheterocyclic Compound of Formula
(I1) in the reaction mixture ranges from about 0,05 moles to about 1 mole per liter of the
reaction mixture. In another embodiment, the concentration of the Triheterocyclic
-Compound of Formula (II) in the reaction mixture ranges from about 0.1 mole to about 0.5
moles per liter of the reaction mixture. | '

20 The amount of Compound of Formula (v) in the reaction mixture is typically beth&_m
about an equimolar amount and about a 2-fold molar excess relative to an equivalent amount
of the Triheterocyclic Compound of Formula (II). In one embodiment, the amount of
Coinpound of Formula (v) in the reaction mixture is about equimolar relative to the amount
of the Triheterocyclic Compound of Formula (I¥).

5 In one cmbo&imeﬁt, the reaction mixture is substantiall'y anhydrous.

A Compound of Formula (v) can be prepared by deprotonating a Compbund of

Formula (iv) with a base, such as n-butyilithium, using methods that are well-known to those



'0 The anpbunt of Conpound of Formula (v) in the reaction mxture is
typically between about an equi nolar anmbunt and about a 2-fold nolar excess
relative to an equi val ent anount of the Triheterocyclie Conpound of Formula
(11). In one di.nent, the anount of Conpound of For i i he
reaction m‘%?g?(}éﬁ?@mabout equi nol ar r 6latlve to the arm&%t'r?cﬁgw“foﬂ@()}
Triheterocyclic Corrpound of Forrml a (I i) 5 In one enbodl ment, the reaction

m xture is iﬂﬁ ntia rous A Corrp u f, For ) can be

prepar ed BYSKHED B Bh ‘?r ?j“cas SURY eFrmpleye ‘F ods; U °FF| such as
n-butyl | i t:hmgmndlbwaanmmm 4 0ahp&ing ofSbimHN AW ush o Hhes @eéa@aﬁﬁ%t106328
PCTI CA2004/ 000793 61 of skill in the art of organic synt hesi s. For exanples

of et hodél.Js@faChemr, _é»rﬂéﬁﬁl%@ and h@?ﬁ*ﬁd@ﬂd Tstrasegrorul.etf.,(32)5319 §HB84)- Conpound

of Fornula (iv e ee 46, 3760
(1981) and M n'hi' L‘{ﬁ%{a{&&ﬁ% so‘ﬁ’:h”"bn Lgﬁémﬁﬁ%%%ﬁf,%%gﬁfﬁ% reaction
m xture aha@cmosmmmr@csulbsﬁtmbluaé Iyt @6 apidimitst to TP DMF, OMBO| §- 5

sol vent. Suitable_aprotic sol ents i nclude, but are not limted to THF, DV,
DVBO, N- ﬁ@ﬂwﬁamywlaweoﬁnﬁéﬁéh Adrer Pag rot@tsra@ nts By e F3fe pybstagillent s may be

made substapiiak b% beﬁ}E bt er é’dfyfﬂg Bt Hef; [g%garéﬁl er ﬂiowhf‘ﬁew%g &Ry Deing

stored over "nol ec Si eves, by “di'stillation. I'n one embodi ment, the
aproti c sdistiationi s substantlally anhydrous THF, which has 10 been dlstllled

from sodi um bepzophenone | . The amunt a

reaction mi xt u&le IHggmt %‘frteﬁﬁef% agfogfzé%g?qéso%lagmffhgﬁ’@}y‘gfouéaﬁﬁngpe per
equi vabentbedfdidilted froinhetRseyedphendueiglind of Fornula (I1). In one
enbodi ment, the organic _solvent is present in the reaction mxture in an

anount t hat | sThﬁ amquah af orgagag solvant #ﬁ*ﬁh“aﬁea‘él?ﬁmé'fﬂéﬁwlﬁ @Hb@méhl%%?ab‘éﬁtloof t he
Trihetero 1§ngggé}gﬁﬁ’iifalgﬁr eafn}étefcjckélm =3 J%Elﬂ& H?ﬁorﬁ{m the

organi c so ven I's pr I'n the reactio I'n an ant trhat is at
| east aboetb&bmen] due oepuic\salventtisprpsent mghe readtemntminfurd inean'ﬁmohmtthattos:a}tcl iCc

Oorrpound f For | n_anot her enb t he,.organi c salvent is
o, B Gud g R g e T et SR GO P HiSTa

mol ar lgqutﬂﬁ'm%&h&%hbaﬁhweﬁﬂlt@r&rgﬂc dolient beel@éﬁtﬁ{ @6 Yé&akdién ﬁmﬁ&@hﬂlﬂ: of Formul a
(11) | n one enbodi nent, the organic solvent is 20 present in the reaction

M xt ure i Amawntahebismt leastabowt 3 grclareavivalanis ner cquivaleninfshe Bahstsreqvshie s to about
1,000 ol 4, &0 FoRheia 08, 15 ULHA BRbaRent BR oTédnfbeéoWeﬂPﬁ hesént GPfROUNd Of

Forrml a

reaction mixture in an amount that is at least about 40 molar equivalents pet equivalent of the
Triheterocyclic Compound of Formula (If). Tn one embodiment, the organic solvent is

!0  present in the reaction mixture in an amount that ranges from about a 10 molat equivalents to
about 1,000 molar equivalents per equivalent of the Triheterocyclic Compound of Formula
(I1). In another embodiment, the organic solvent is present in the reactioh mixture in an
amount that ranges from about a 20 molar equivalents to about 1,000 molar equivalents per
equivalent of the Triheterocyclic Compound of Formula (fI). ‘In another embodiment, the

.5 organic solvent is pfesent in the reaction mixture in an amount that ranges from about a 30
molar equivalents to about 1,000 molar equivalents per equivalent of the Triheterocyclic
Compound of Formula (II)I. In another embodiment, the organic solvent is present in the
reaction mixture in an amount that ranges from about a 40 molar equivalents to about 1,000
molar equivalents _iner equivalent of the Triheterocyclic Compound of Formuia ().

0 Typically, step (a) is carried out at & temperature of between about -78 °C and about
100 °C. In one embodiment, step (a) is carried out at a temperature of between about -25 °C
and about 75 °C. In another embodiment, step (a) is carried out at a temperature of between

about -10 °C and about 30 °C. Typically, step (a) is carried out for an amount of time



(I'1). I'n another enbodi nent, the organic solvent is present in the reaction
m xture in an anmount that ranges from about a 20 nol ar equival ents to about
1,000 nol ar equival ents per equivalent of the Triheterocyclic Conmpound of
Formula (I1). In another enbodi ment, the :5 organic sol [ ent in
the reacti YPHY%19%%¥ in an anount that ranges from abou¥8§k§b&'4ﬁ@ﬁ%r

equi val ents to about 1,000 nol ar equi JAl ent s per equival ent of the

Tri heterocyclic Conmpound of Formula (I11). In another enbodinment, the

organi ¢ sciuffwiant foprpyides rection mixiire having anpmawialiheTiibeterpcyshio GARPewE: r anges

f rom about H?L[]Jat I , . j er
equi val entoﬁpﬂ?ﬂe rpﬁtg?gP%%agﬁ@ éégcﬁpaggglg %@Q%g?tﬁ%%%ﬁl E . %S&!Fgg?l?g ly,
step (a) iantwdinedngdhoamouwnt oftimeissuffiatent to podvidest meation aliztute hakthg@nanmuabout

100 C. | nbodi it t i i t at t t f
et ween abgdEe TOREReB e Campiihe s Fomntys R0 it e eimatd brah Poaball o) <
carrieds oUleradht ¢f ilsFRREPIhid &, Ofn aBEthvaRIbodHRAY) the abbuat SMNEmERQUERCRHAL fo.

Typically, step (a) ts carried out for an ampunt of time WO 2004/ 106328
PCT1CA2004X00dydmactim mixire Byving an amqyptefi theTuhateacyeliofompundraf Feamilag an

anount of ' L] ) t ased
by at | eas@ﬂgggﬁ%sr%g%sggégﬁt l%% I tgb‘i; ?rcée}?]frt]g : %ﬁ%%g %ﬁ]ﬂtb@é p%%%g%?ﬁnﬁﬁt , the
anmount of sehdtien ican lsrhbnitrehisingropventibnkd amalytecalteclmiques,itauding) dui agnatn  anount
of the Triheterocycli.¢c Conpoun f Formula (I1) that has decreased by at

| east abOLHm@RS{tB’ Pgéﬁ‘f’e g%“ilﬂleg aBﬁ"l"’gi nal anount. |n another embodi nent, the

amount(@f ti e ig; JsteBi(BNE cdrfled St Q0 a8 PprBA Garghip Fnt hbtu@ 0 BABURAGo aN anount
of the Tri heterg?;/cﬁcseggﬁ}goﬁndeof Forarmléa;p I g?’"lﬁat has decreased by at

| east abouabog3t8dwurse A ong embastimentgitep(p) ianotied outTore tfime geringdyanging fiem r eact i on

can be nonj.t or J i n I C 'gggﬁ inel uding, but
are not I?br?‘lgtt%%’u?%gorLg%@%g%%%bgrgﬁlgg%{:fa#l%(gedél%g%b%t/% (gﬂﬂ yppgg{] §/E sgep' (a)
i s carri edpepigt rén@ingdrdo Sbup4 howe to Bigiug from about 0.5 hours to about 48
hours. In one enpbodi ment, step (a) is carried out for a &l@ _ perioc; rangi ng
Roringa st

from about 2 HAGMethed alipsempoizesiba siep ofiprotanating the (omyn (a) is

carri egs oulif Qf HAJdrof® Period ranging fromabout 4 hours to 12 hours. The
met hod al so conprises the step of protonating the Conpound of Fornmula (vi)
15 with an | -1 SuitebloH’ dSuirs atslude,blyard aablirgitédto) water, andatpreticsacidp sudhiasi t ed t o,

L 200 Bl B METRFRRE ol R RANEs 201 O

perchloric acid, nitric acid, methanesulfonic acid, ethanesulfonic acid,

trifluoromethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, p-

20  bromobenzenesulfonic acid, p-nitrobenzenesulfonic acid, p-triflnoromethylbenzenesulfonic
acid, and mixtures thcreof. In one embodiment, the acid is hydrochloric acid or hydrobromic
acid. In another embodiment, the acid is aqueous hydrochloric acid or aqueous hydrobromic
acid. _

Typically, step (b) is carried out for a time period ranging from about 10 seconds to

25  about 1 hour. In one embodiment, step (b) is carried out for a time period tanging from about
30 seconds to about 0.5 hours. In another embodiment', step (b) is carried out for a time
period ranging from about 1 minute to about 10 minutes. |

The Compound of Formula (Ia) can be isolated and purified as described above.



perchloric acid, nitric acid, nethanesul fonic acid, ethanesulfonic acid,
trifluoronethanesul fonic acid, benzenesul fonic acid, p-toluenesulfonic acid,
p 20 bronobenzenesulfonic acid, p-nitrobenzenesul fonic acid,

p-trifluoro enesul fonic acid, and m xtures thereof I n one

embodi nent , e aC| is hydrochloric aﬁ%d or bydrobronlCPCHEﬁHm“WW“Enother
enbodinent, the acid is aqueous hydrochloric acid or aqueous hydrobron c

acid. Typical |l $,4.3t BPAKING THE TOMPOUNDS DF FE FROMErgENg from

about 10 seconds togcogiIp S OF FORMUINA O VEATAC IAYEY (b) is carried
out for a tinme peri ghr@mN@o from about seconds to about 0.5 hours. In
anot her enbodi ment, “Step (b) is carried out,for a time period ranging from

about 1 m nuteryg %%@m&@:ﬂ%&i&ﬁeﬁﬁﬂaeﬁﬁn@{\}%gﬁﬁ% RéthbRBRndking a) can be
isolated and purified as descri bed above 2004/106328 PCT/ 00 4/00 079

3 63 5 4 BikericndiciGEnmontoiognas (IBORVULA (1 b) FROM THE COVPOUNDS OF
FORMULA (Il VIA ACI D MEDI ATED COUPLI NG I n one particul ar enbodi nent, the
i nvention provides nethods for makingg5 TRyheterocyclic Conpounds of
Formula (Ib) RB R7T Re Ro3 ~Ql Rz 2 R13 (Ib) conprising
contacting a conpound of Forrmula (I1) Re R11 Q1 HHo R12 R13
10 (11}

R1p 3
Qq Rz—N\Qi
R4 2 R
R1z 313
(Ib) '
comprising contacting a compound of Formula (11}
Rs R,
' 4
R10 \ R 6
N
Rif @G 70
Riz R
10 _ an
with a compound of Formula (iv)
=%
N ~
R ~Q; Ry
(iv)

n the presence of an organic solvent and a protic acid, for a time and at a temperature
15 sufficient to make the compound of Formula (Ib) _
wherein Q;-Qq4, R, R4, R¢-Rg and Ryg-Rys are defined above for the Triheterocyclic
Compounds of Formula (Ib).



with a conpound of Fornmula (iv) r@8 R2 N'a R4 (iv) in the presence of an
organi c solvent and a protic acid, for a tine and at a tenperature 15
sufficient to nake the conpound of Formula (I b) wherein Q-Q4, Rz, R4, R6-R3
and Rl o-R13 are defined above for the Triheterocyclic S of Formul a
(1'b). WO 20822IY8482%88 pcTI cA2004/ 000793, 64 The forrrat.or?%?%?“""’“““’”

Tri heterocyclic Corrpound of Forrml a (Tﬁo) can be nonitored using

conventi onal anal yti cal ues cl udi but limted to
thin-layer chT@?TéFB‘Eﬂ h?*ggﬁ,’cyc 1°f¢] ‘iq]g%l?‘?‘?ﬁ‘ﬁ}f‘g?q carb poimeniteseds ogr aphy
("HPLC"), n@ias coﬁgﬁ%ﬁ@fyﬁ@ﬂhcﬁmﬁﬁés mcﬁﬂﬂ@gﬁ!ﬁ L&A MR ShinQayepSOnance

spectroscopy ("NWMR') such as 1H 5 he concenhtration of the

Tri heter o@bK@mwg@QhDSHﬁ@”bﬂumenﬁﬂaat(cb lipuid whromatogespby (TIPLGH)gasre typically
f bout .3
s 17 o0 ey Bl 58, e R O R

Conpound @fPEaquml a (I1) in the reaction mixture ranges from about 0.05
nmol es to about | nole per liter of the 10 reaction mxture, In another
embodi nent , th@h%@ﬁé@?ﬂaﬁ% pithe dribgterecyrlic fomppund of Formulaihgikereattionor nul a

(11) int mlﬁ t I .5 noles
per |i tertﬁﬁ? ﬂgﬁlhﬁ Ctl %%ﬁx{ure é@glr?oa%%i?”?o%o%ﬁaéﬁo _ or%l a (iv) in
t he react ingixture. Xt oneemisodimentcthe toncemtesiemdf the fh‘nheteﬂoe)mm CabpotndoflFdmflal d

nol ar exc ab ut a 10-fol d.nol ss r t ve t 15 rmunt of
Moo T+ R ip b Rrion sttt raash AT opt 195 ict & Bout Dbl s fier St Drrount. of
Conpougd Qéacﬁ&fﬁlﬂhﬁc(lﬂ@noﬂﬁr EBodiRé | th® Condbntiatibl of the THLERS ch%bOUt a 2-fold
nol ar excess to about a 10-fold nolar excess relative to the anbunt of the

Tri het er o&psiprendwfrfisonnlg (B in theuspetion anigture rangen figroabent 0. b melsiombeit 0.3 he
amount of q%%%yﬁﬁrgithg%a% h%é in the reaction mxture is at Ieast
ar 0

about a 3 excess ut a 10-fold nolar excess 20 . relative to
t he anount of Eheaﬁﬁudneféompmmdloﬁﬁmm@m)dndiez’c'a:mmhﬁxt(dellatypiElaHypimmt of

rotic aciid in the re xture typicall anges from about 0001
P in at least aﬁ)outa ?g 191 molar excess to z%gutal 1){)1({ excess rel g e fo the

15 amount of the Triheterocyclic Compound Formula (1), In one embodjrhcnt, the amount of

Compound of Formula (iv) in the reaction mixture is at least about a 2-fold molar excess to
about a 10-fold molar excess relative to the amount of the Triheterocyclic Compound of.
Formula (II). In another embodiment, the amount of Compound of Formula (iv) in the
reaction mixture is at least about a 3-fold molar excess to about a 10-fold molar excess
20  relative to the amount of the Triheterocyclic Compound of Formula (II).
The amount of protic acid in the reaction mixture typically ranges from about 0.0001-
to about 5 molar equivalents per equivalent of the Triheterocyclic Compound of Formula (H)I.
In another embodiment, the amount of protic acid in the reaction mixture ranges. from about
0.001 to about 3 molar equivalents per equivalent of the Triheterocyclic Compound of
'S Formuia (II). In another embodiment, the amount of protic acid in the reaction mixture
ranges from abflcmt 0.01 to about 1 molar equivalents per equivalent of the Triheterocyclic
Compound of Formula (II).
Suitable protic acids for use in the methods of the invention include, but are not
limited to, hydrochloric acid, hydrobromic at:id, hydroiodic acid, hydrofluoric acid, sulfuric
0  =acid, perchloric acid, nitric acid, methanesulfouic acid, ethanesulfonic acid, '
trifluoromethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, p-

bromobenzenesulfonic acid, p-nitrabenzenesulfonic acid, p-trifluoromethylbenzenesulfonic



to about 5 nolar equival ents per equival ent of the Triheterocyclic Conpound
of Forrmula (11). |In another enbodi nent, the anount of protic acid in the
reaction m xture ranges. fromabout 0.001 to about 3 nolar equival ents per
equi val ent o{) the Triheterocyclic Conpound of !5 Formnul ot her
enbodi nent % ﬁ@“ﬁ%ﬁﬁﬁt of protic acidn the reaction m$§§@fgé°04%°@aoﬁg€s from
about 0.01 to about 1 nolar equivalents per equival ent of the

Tri heterocy¢li ¢ . Conpound of For mul ). Suitable.protic acids for use in
t he net hodé“{apul‘q'l'@sMﬂ“ﬁ?ﬂ@%lnﬂ}a&“%lﬂ%e% g“?ﬂ?tmeq g ghe Foue3ed Behl ori ¢
acid, hydrgpheqi¥ingdehlerc AidbPiqeds hgsloBrorly fsi@f | uoric acid, sulfuric O

acid, perchloric acid, nitric acid, methanesulfoni.c acid, ethanesulfonic
aci d, trifl uor othecesstine Buntnrsdimhes epraprise afy ergende palvmt-cSeitaple qrganid sebwgeBul f oni ¢

acid, p- b Oni | ' ahenz [ ' ' .

ot 1 uor BEPRGE R a0 aRohcfe sBaal wBREDE SRR BB hE s 65 acia
m xtures thededfandsthefsreb asdisthyd athies,sdiisbprogyd kthet, TH undelidxané. Naing t he protic
acid is aqueous hydrochloric acid or a&geous hydr obrom ¢ acid. The reaction

m xture f aftRadig ¥ _%‘f“é}?n&‘?ﬂ@%’ﬁ ¢ nt. Suitable organic sol vents
include, but ang JEEmbddinkRdink feabliciPiRhie isSHbaalyRiyaRAL, et hanol,

i sopropanol and tert 5 butanhol; and ethers, such as diet hyl et her,
di i sopropyl et HBre anifde efredgagicsolvent in Ehe reaction evixtundiisrpically prssebhteant i s

met hanol or_ethapql.. In odi nent. the r i L.xture i.s
substanti a?tf’?/uné ﬂﬂ% &?aahaé’." R@eﬁgbﬁ%eﬂﬁ fvafc‘])"fws 8 Frg%\%fvgﬂé%?ﬁg%ﬂlﬁﬁer? e lllF eaction

m Xt ur g i sChiyipomdlof Foas@nt habnedmboditidne theddrg@iic $cbwmt isdperdit id Cherdotion
equi val ents_per _equival ent of the Triheterocyclic |0 Conpound of Formula
(I'T). 1n oRtERHvHEH sraeHnt thehis ableash shaut SOmplan eqyialsntare sauivaentpgtheeact i on

m xture in B3burldSof . Mtk BBl i eREiS

equi val ent Tg%t%ﬁ@m%'rcibﬁgteroc?%ﬁlgégg)rmoun %?mForﬂnl&Ptgg%loX ; In.ﬂanot her
enbodi ment presentincghemacttonsoiktnenin an smopntdka ig atilsast dheutr Wanolruosyuivalentsmer i N an
anount that is.a ast.. gbout .30, nol ar i val ent s_per. eqguival ent, of the
T het er oo YT Bh 8 TGP eyF ramaopdt Forta Bt e ASemmaaatiert e 1

or gani ¢5 Sobpserib sd1fen® (sqR€@BAt ih thelrBR bR ATEtnRAn Bh Mholir® tHaNisAN cAKRBAIt D hadlad s at
| east about 40 nolar ‘equivalents per equivalent of the Triheterocyclic

Conpound ofduFiests Rer equivalent af ha drihaterserligSiompopnioidiogane iy Jowanat i s present
in the reaghi Qi | ! I : ar
equi val ent grmt)o ag%’l)j‘%g%%g Sﬁg?rgr equ}nf}g%nr%gd&%g?m}é%i va gﬁ? {l%tfqha'} gaedgg

from about a 10 molar equivalents to about 1,000 molar equivalents per equivalent of the

Triheterocyclic Compound of Formula (II). In another embodiment, the orgéxﬁc solvent is
20  present in the reaction mixture in an amount that ranges from about a 20 molar equivalents to
about 1,000 molar equivalents per equivalent of the Triheterocyclic Compound of Formula
(IN). In another embodiment, the organic solvent is present in the reaction mixture in an
amount that ranges from about a 30 molar equivalents to about 1,000 molar equivalents per
equivalent of the Triheterocyclic Compound of Formula (II). In another embodiment, the
25 6rganic solvent is present in the reactioh mixture in an amount that ranges from about a 40
molar equivalents to about 1,000 molar equivalents per equivalent of the Triheterocyclic
Compound of Formula (II). .
Typically, the reaction proceeds for a time ranging from about 5 minutes to about 20
hours. In one embodiment, the reaction proceeds for a time ranging from about 10 minutes
30 hour to about 10 hours. In another embodiment, the reaction proceeds for a time ranging

from about 30 minutes to about 2 hours,



Tri het erocychc Conpound of Fornula (I11). In another enbodi ment, the organic
solvent is 20 present in the reaction mxture in an anount that ranges from
about a 20 nol ar equivalents to about 1,000 nolar equival ents per

equi val ent of the Triheterocyche Conpound of Forrmula (11). To another
enbodi ment , WPHEMEPEEhi ¢ sol vent is pr esent in the r eact TSI AR n an
anount that ranges from.about a 30 nolar equivalents to about 1,000 nol ar
equi val ents per equival ent of the Triheterocyclic Conpound of Formula (I11).
I n anot her enb@ﬂﬁ’lﬁ*gm the pepstionstegipgrahireraggas\eom atiogt 1°edeabout 409%e Ip@a%t i on

m xture i '&EH{,; [ to about
1, 000 nol grrngg%lw v eﬁ%%ﬁ%%ﬁeﬂ@gﬁlﬁg%fag%ﬁ%?y %thogt #Fﬁgﬁ%‘?‘%é‘gﬁl. l\él%g@rgrf)ound of
For mul a ( lempoditiepi, thelrkagtion teepemane isahalpnomemdemperatuee. t i ne rangi ng from about

5 mnutes to ahout 20  hours.. e, di pent e reactio roceeds for a
time ranging frdwf OH’F °Y6'aﬁriy}?h;{]%f§ge @@g%gﬁ’?‘{% lﬁﬁgghlﬁ‘?‘etf’@c gﬁr@".“?ﬂ%ﬂéﬂg; her
embodi BeNtForhllE (PR GidalR (Hih B’ TS BE&Ent%a:EeUTEB the2iuRgof the PAhABREYc130 M nutes
to about 2 hours. 20041106328 PCT/ CA20041000793 66 Typically, the

reaction tCompenud efifermuladdyorandhe apet obbeCompaundnfForode (iv). ningme

enbodi nment tl Agr [ 0 t 40C. In
e R e B L S
Typi cal | y Fotrfusla (bpisardatey iteandbait 76 percem bhgtiefd tewnaguit of the Wrillgtedoegticocycl i ¢
Compound of 5 For mul aB]gi b; i S tgir)eat er %han about 7% ercent based on the
amount of CORPOT] pfdtasmpieH} pron B EReRmL af BF Ceapatndpf ol Vyninagthgipunt of
the Cq[@po%%o@iineﬁ%)m@ﬂvéraﬁ'y’ﬂd ofthe Bpﬁted%ﬁ@ﬁ‘%i "Igifhek:lﬁyaié%ﬁﬁ oupligfd of the

i solated and purified Triheterocyclic Conmpoun Fofmul a (Tb) is greater
t han aboutFoftBulp b isrgreatsa shwd about i @ersensibasedoh thermaoimi pithe TobstetoryclicConpound

of For mul I [~0n t nou f the nd of. Formul a, (}v). ] n another
%0 enboa gemrelpd B Smb AT GRA e Spotat & 18 IRR o tig ey Hormi
Triheterogyglic Conmpound of Fornula (Ib) is greater than about 80 percent
based on the anmount of the Triheterocyclic Conpound of Formula (I1) or on
the anount of &Rkg TMHEIEDICGRIMAKEN :

FOR MAKI NG THE COVPRRNNE THE EORRbANDS
(U VIA A CONDENSAEONHERSATION REACTION

It another embodiment, the invention provides methods for making a Compound of

Formula (Ib) comprising the steps:

(&) contacting a compound of Formula (IT)

20 | Riz  Rqs

with a compound of Formula (v)



I n anot her enbodi nent, the invention provides nethods for making a Conpound
of Formula (Ib) conprising the steps: (a) contacting a conpound of Fornula
(1) 8R7 Rp R RL1HO ?0 RI12 R13 (In wth a conmpound of Formula
(v) MOB /:%z I? NE 4 WD 20041106328 PCT/ CA20041000793 67 ;{2\/3 wherein M
is Li, Na, R>MOFs, in the presencg of a substantialffGfCA2004000793
anhydrous, . aprotic organic solvent, for a tine and at a tenperature
sufficient to nake a conpound of Fornul@ (vi), 8 R EE) Rp 4 d NRs R Q
H-3 R,N, g-R4 5 R12 R13 2 (vi) wherein Mis defined as above; and (b)
protonating the, conpound. o la (vi) wwth an Wdonor for a tine and at a
temperat ure sufFFE Llsﬁb%ageﬁﬁ%é‘%onpound of Formula (1b), 10 wherein
Q-AU, R, R4, R6-Rs and Rio-R 3 are defined above for the conpounds of

formul a (lil}he presence of a substantially anhydrous, aprotic organic solvent, for a time and ata

—

temperature sufficient to make a compound of Formula (vi),

(vi)

wherein M is defined as above; and

(b) protonating the compound of Formula (vi) with an H' donor for a time and at a
temperature sufficient to make the compound of Formuia (Ib),

10 wherein Q;-Qu, Ry, Ry, Rs-Rg and R;j¢-R 3 are defined above for the compounds of
formula (Ib). '

The formation of a Triheterocyclic Compound of Formula (Ib) can be monitored
Aasing conventional analytical techniques, including, but are not limited to, TLC, HPLC, GC,
and NMR, such as "H or C NMR. |

15 The concentration of the Triheterocyclic Compound of Formula (IT) in the reaction
mixture typically ranges from about 0.01 moles to about 3 moles per liter of the reaction
mixture. In one embodiment, the concentration of the Triheterocyclic Compound of Formula
(IT) in the reaction mixture ranges from about 0.05 moles to about 1 mole per liter of the
reaction mixture. In another embodiment, the concentration of the Triheterocyclic

10 Compound of Formula (II) in the reaction mixture ranges from about 0.1 mole to about 0.5
moles per liter of the reaction mixture. -

The amount of Compound of Formula (v) in the reaction mixture is typically between
about an equimolar amount and about a 2—folld molar excess relative to an equivalent amount
of the Triheterocyclic Compound of Formula (II). In one embodiment, the amount of

5 Compound of Formula (v) in the reaction mixture is about equimolar relative to the amount -

of the Triheterocyclic Compound of Formula (IT).



The formation of a Triheterocyclic Conpound of Fornula (Ib) can be nonitored
usi ng conventional anal ytical techniques, including, but are not limted to,
TLC, HPLC, GC, and NMR, such as 1H or 13C NMR 15 The concentration of the

Triheterocyc is Conpound of Forrmula (I1) in the reaction | xture typically
ranges fronY28¥dt%92%1 noles to about 3 noles per liter PSF‘%@"“{”&T&% on

m xture. In one enbodi nent, the concentration of the Triheterocyclic
Compound of Formul a 1) in the reaction m xture_ranges from about 0.05

mol es to about InGRgIcEbRiment, thereastion mixture dnwubstapilally apliydgous) n anot her

enbodi nent, the ' f ' g%ag%gm Formul a
(11) in the reaét o) m">§<tafjii(gﬂlpia%rl(ga%ﬂfb}-g}nﬁ%%gE?géﬁgﬁnn%t%e to ougtlgg. 5 noles
per |iter Obrmile(ivesith & baseniugh v rebutFichiempusintg nodthads iipd aredvedFkdesmtalttos¢ v) i n
the reactiop mxture is typically. between . abput. an eguipol ar anount and
about a 2- PoTSH! R ol el Fattis, oy ampleg gt met e i tepatts € he

Tr i het ekoc YohipsufdsfiForicha 0f) it A'¢bpbidnt)of FolmalA GvRusagd taelsee Magindgaunt  of

: 5 Conpound of For mul a4%\£7 in the reaction mxture is_about egui nol ar

relative t@élth&rafham: 60K E98T) ansviinatecs) @l i Letrefedsenihell-od2: FIPHAED-(1 T). VWO
20041106328 PCT 6 : | FLoe, moxt [
substantially aﬁrg%ﬂ%‘%%%‘ﬁ%o%r‘#ﬁé&égﬁgn%@lf v§ }caénulg’gag&%?:g}é%%dm& e

depr ot onat isolgerd. Soibbaapeotaisolvins melude,(tuy drewot limaedita JEHF, DMK, LSO, N-

n- butyl lithi usi.ng net hods. that are well-known to.those of i1l in the
art of or gmﬂ&wlﬁgg?%@r&éﬁhﬂ;gﬁbggél @FOtf’FESPHSHE nyggpmadpapbs&nﬁé fing a 5
Conmpoung obniArdild b bk sfofdBva: QQZ}?@L& ght Weidp Ml Svet Inblect RBveR, €, see
Martinez et Tal., ? lt‘Cll)rks.c' Cherrﬁ, 6, 3760? %81) and M nato et aclg&? .
Tet r ahedr odistilation, 22: 5319 (1981). The reaction mxture al so, conprises a

substantial ly anhydrouys,,. a i LG .sQlv i I roti ol vents
I ncl ude, but arg1 %ngtegflﬁoﬂﬁeg%%eoa%%%g%,léﬁeg%ﬁwwﬁ%smﬁ&%% ne and

di et hyl et lbedn diSillell finpt kdiven Bakyptvhcne@yyl.be made substantially 10 anhydrous
by being stored_over a drying agent, being. stored over. nol ecul ar sieves, or

by distillatiohhe RO ST eutPEm iv themachanappirs s tyRicallyiat leastigbeudfi al | y
anhydr qys Iidar eflivalBnid gﬁteqpﬁ«slenmf&w TritRebrdcy PR CaHbIIRY '@;?Pié@g.{?fﬂﬁﬂ% kstyl. The

anount of organi'c solv I'n the reaction mxture is typ y "at | east
about 10 embodiment, the organic solvent is present in the reaction mixture in an amount that is at

least about 20 molar eqﬁivalents per equivalent of the Triheterocyclic Compound of Formula
(ID}. In another embodiment, the organic solvent is present in the reaction mixtur_é in an
amount that is at least about 30 molar equivalents per equivalent of the Triheterocyclic

20 Compound of Formula (II). In another embodiment, the organic solvent is present in the
reaction mixture in an amount that is at least about 40 molar equivalents per equivalent of the
Triheterocyclic Compound of Formula (I). In one embodiment, the organic solvent is -
present in the reaction mixture in an amount that ranges from about a 10 molar equivalents to
about 1,000 molar equivalents per equivalent of the Triheterocyclic Compound of Formula

25 (II). In another embodiment, the organic solvent is present in the reaction mixture in an
amount that ranges from about a 20 molar equivalents to about 1,000 molar equivalents per
equivalent of the Triheterocyclic Compound of Formula (.I.I). In another embodiment, the
organic solvent is present in the reaction mixture in an amount that ranges from about a 30
molar equivalents to about 1,000 molar equivalents per equivalent of the Triheterocyclic

30 Compound of Formula (II). In another embodiment, the organic solvent is present in the
reaction mixture in an amount that ranges from about a 40 molar equivalents to about 1,000

molar equivalents per equivalent of the Triheterocyclic Compound of Formula (H).



15 nol ar equival ents per. equivalent of the Triheterocyclic Conpound of
Formula (11). In one enbodinent, the organic solvent is present in the
reaction mxture in an anount that is at |east about 20 nolar equival ents
per equivalent of the Triheterocyclic Conpound of Fornu anot her
embodi ment WO A@4&¥GEhi c sol vent is pregent in the react h:gﬁ;%lzé((%tmdg&tl n an
anount that is at |east about 30 nol ar eqU| val ents per equival ent of the
Triheterocyclic_20 Conpound of Fornula (I1). 1n another embodinent,

organi ¢ sol vent T‘Y@%}i’e&t%@) tsr?afﬂﬁé out a8 gdmpsEatie.of Detyertabent E?ﬁDGﬁPdFIPPA‘f | s at
| east about bﬁé i ggugwbmets Pahh@@fbembtfh\‘?g%ﬁtoﬁg%' c

Conpound of or rml a ) I ment organ| C SO I's present
in the reaehd nhmuW&tGJrIe ano&aremmdmmt steata)incrgdsd dut eta ampetatuse dlbetmodear

i het er oc e o St shatap “Fonstiralas¥ e SraER el SufBuat skt 1 ne

or gani ¢ 5SO0ls¥fBiend 15 lpﬂfv@c&%%adnﬂn rigufeaacing @A aﬂib?ﬁitldﬂfﬂlelmthaﬁroo?mémﬁ&iﬁﬂ ranges
fromabout a_20 nolar equival ents to about 1,000 nol ar equival ent's per

equi val ent obFormda (Fhithas hesdsespased brahises AkpusB5 Poreent pAity riginal protpto m epe

enbodi nent 0 t. an
anount that %Q‘ﬁﬁlgg{ gﬂom gﬁtoggtﬁﬂ% Iﬁglﬁﬁaé‘ﬁzg%v&@\?g%ﬂéfﬁ%%g%%é%Hgl% '&[erl ar
equi val ent @fﬁmt‘l‘rﬁqﬁmg&lmrﬂon@fouh&lef Hammmmn ﬂﬂyh}isldecraﬁe&hyrmaﬁsdalﬂtut fr mul a
(I'r). I'n another _enbodi rgan ol ve sent the reaction
mxture i npﬁ’i‘fe%tr?ﬁﬂﬁf’nfél t‘m't"élﬁtg ctﬂg% 5‘%8‘?1{“3%" ﬁ'@ Plgtr(’eilb Iéaqr}@ﬁ@%t ®o about

1,000 ygol r%tovma At hSxtRR haOfig lal amBikit o@tt]etmetttdcpatcamﬁly&huefﬁamaﬂwnd of
Formula (| ? WO 20041106328 PCT/ CA20041000793 69 Typically, step (a) is

c ﬁtr) r :j ed out{lhthathas deqyeased i &f 1eppt dboviBareregnlonfiits-origingl amink bbag progres ofthel n one
-25 C
ot Tt SRy A PR B e e R

t enper at ur ginfifed I tae 6NthoRtRstribed fbdle.and about 30 C. Typically, step (a) is

carried out for an armunt of time 5 sufficient to provide a reaction m xture
havi ng an amountYBf 1ﬂﬂ§tcﬁf‘ﬁ)tﬁéta§?°€é’§t‘E°Fét1@9rPﬁﬁ%@n%8ﬁPB¥ ’aoébP"st%at has

decr eaggd tauo ust.saetmag%tnb%aneﬁf &R ta)?écatﬁéi SR Fit i 1o e g Frdi @

enbodi nent , e anount tine 1s surfrcient to pI’OVI tIOI’] m xture
havi ng an ahmuﬁthoutsfto et 74 hires. dneogtben antodinpag step ¢f) 1Fonaamd aut(ftm dtimbat has

decreased b | eas bou 0 rgent of its original anmount, In another
enbodi nent px?%er%%h’?% O?tﬁeoufﬁgégﬁf’wé‘i ent to 10 provide a react I on

m xture having ghe feR0Hblso tohpitsed theRRbF pRYdhiitg GO TRAPOEhAdS Hopradll(w) (1 1)

t hat has decr eas}%d by at | east about 93 percent of its original anount. The

progress of¥ithpg H' donor.
20 Suitable H" donors include, but are not limited to, water and a protic acid, such as

hydrochloric acid, hydrobromic acid, hydroiodic acid, hydrofluoric acid, sulfuric acid,
perchloric acid, nitric acid, methanesulfonic acid, ethanesulfonic acid,
trifluoromethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, p-
. bromobenzenesulfonic acid, p-nitrobenzenesulfonic acid, p-trifluoromethylbenzenesulfonic
25  acid, and mixtures thereof., In one embodiment, the acid is hydrochloric acid or hydrobromic
acid. In another embodiment, the acid is aqueous- hydrochloric acid or aqueous hydrobromic
acid. ‘
Typically, step (b) is carried out for a time period ranging from about 10 seconds to
about 1 hour. In one embodiment, step (b) is carried out for a time period ranging from about
30 30 seconds to about 0.5 hours. In another embodiment, step (b) is carried out for a time
| period tanging from about 1 minute to about 10 minutes.

The Compound of Formula (Ib) can be isolated and purified as described above.



reaction can be nonitored using conventional analytical techniques,
including, but are not Ilimted to, any of those described above. Typically,
step (a) is carried out for a tine period ranging fromabout 0.5 hours to
15 about 4&N89&Pﬁmn&p one enbodi nent, step (a) is carried out for a tine
period rangi ng Trofm . about 2 hours to gbout 24 hours, | FERSEA¥PURbodi nent,
step (a) is carried out for a tine period ranging fromabout 4 hours to 12

hours. The net Bods ahVAOrRONKORMAKINGTAR COMPEUNDSIONE und of
Formula (vi) wth @giﬁ ROHONEE A able onors Include, but are not
limted to, water and a protic aclid, suchyas hydrochloric acid, hydrobromc
acid, hydroiodic acjghnofhéfEAbddiabitCing fvantiohubibids ifmafibdh for MBKREHON 1 ¢ aci d,
nitric acid, methanesultonic acid, ethanesulfonic acid,

trifl uor omempewrsiafiFoonile (ki d, benzenesul foni ¢ aci d, p-tol uenesul foni ¢
aci d, p- bronobenzenesul foni c aci d, p-ni trobenzenesul foni c aci d,
p-trifluoronethyl benzenesul fonic 25 acid, d gy xtures thereof In one

enbodi ment, the acid is hydrochloric acid ydrobrom ¢ acid. |In another
enbodi nent, the, acid is aqueou aci d. or aqueous hydrobrom c
acid. Typically, step (b) is carred Y Ky j period ranging from
about 10 seconds to about 1 hou e epbodiljrent, step (b) is carried
out for a tinme period rangi nB14T8 1 30 30G%econds to about 0.5 hours.

I n anot her enbodi nent, step (b) i32 rried out for a tine period ranging
fromahout 1 mnute to about 10 -{nut@ . The Conpound of Formula (lb) can be
i solated and purified as descri bed above. WO 2004/ 106328 PCT/ CA20041000793
70 5.4.5 METHOD FOR MAKI NG THE COVPOUNDS OF FORMULA (JO USING A BORONI C

A

ACI D I n anot her enbodi nent, the inventi relates to nmethods for naking a
conmpound of Forrmula (I1) Rg ~R7 R o - _ R QO o
comprising contacting a compound of Formula (ii) or a compound of Formula (iia) -
Rg Ry
7\
Br
H Re
0]
(i)
10
Re Ry
=g
Br N N- R
| RB 15
{iia)
with a compound of Formula (iif)
| Rio
R14 Qq
»—B(OH),
R12 o



5 R12 R13 UP conprising contacting a conpound of Forrmula (ii) or a conpound
of Fornmula (iia) Re Ry Br NRg HO (ii) 1DR8 R7T Ras Br NNRas Rs (h
a) wth a conmpound of Forrmula (iii) Ro R11 4 B(OH)2 R12 1 R13 WO
2004110632 8%{4%%294' 000793 71 (ill) in the presence of an organic
solvent, a Dase, and a N or Pd catalyst, for a tinme and FHCARYENEr at ure
sufficient to forma conpound of Forrmul'a (11), wherein QL, 4, R6-R8 and

Ri 0- R13 are defined above for the corrpqmr'lds of formula 5 (lI1) and wherein
Ris is independently Cl1 to CB al kyl, cycl oal kyl or phenyl. The formation of

a Triheterooyclig¢ Conpound of Formula,(11) can he I tor usj.n '
conventional ~aky -e?fcg%cef’g%?{gﬂﬁ%%},fvepﬁgbﬂ%ﬁ’ Pﬁ;‘{]a @h?r@é&@%?’%ﬁ %#’Pgaﬂ‘%% TLC,
HPLC, OC, sagiperMyiBsusivamt foHorm 3EhifoundbeFe@meaapy ati on of the Conpound of
Formula (ii) or (iia pically ranges from 10 about 0.01 noles to about 3

] t
mol es per |iteWherinQe @R RurRoxaae definedaraiedor thgompounds of formula
5  (II) and wherein R;s is independentty C, to Cy alkyl, cycloalkyl or phenyl.

The formation of a Triheterocyclic Compound of Formula (II) can be monitored using
conventional analytical techniques, including, but are not limited to TLC, HPLC, GC, and
NMR such as 'H or °C NMR. -

The concentration of the Compound of Formula (i} or (iia) typically ranges from

10 about 0.01 moles to about 3 moles per liter of the solvent. In one embodiment, the
concentration of the Compound of Formula (ii) or (iia) ranges from about 0.05 moles to about
1 mole per liter of the solvent. In another embodiment, Ithe concentration of the Compound
of Formula (ii) or (iia} ranges from about 0.1 mole to about 0.5 moles per liter of the solvent.

The amount of Compound of Formula (jii} typically ranges from about one molar

15  equivalent to about a 3-fold molar excess per equivalent of the Compound of Formula (i) or
(iia). In one embodiment, the amount of Compound of Formula (jii) ranges from about one
molar equivalent to about a 2-fold molar excess per equivalent of the Compound of Formula
(ii} or (iia). In another embodiment, the amount of Compound of Formula (iii) is about a 1.5-
fold molar excess per equivalent of the Compound of Formula (ii) or (iia). ‘

20 Suitable bases for use in the method include, but are not 1imitéd to, alkali metal
carbonates, such as Na;CO; and K»COs; alkali earth and alkaline earth metal hydroxides,
such as LiOH, NaOH, KOH, RbOH, CsOH, FrOH, Be(OH)z, Mg(OH),, Ca(OH),, Sr(OH),,
Ba(OH)z, and Ra(OH),; and alkali earth and alkaline earth metal alkoxides, such as LiOR,
NaOR, KOR, RbOR, CsOR, FrOR, Be(OR)z, Mg(OR);, Ca(OR);, S1(OR);, Ba(OR),, and

25  Ra(OR)s, wherein R is an alkyl group such as, but not limited to, methyl, ethyl, n-butyl, t-

. butyi, or iso-propyl. Additional bases suitable for use in the method include sodium acetate,
potassium acetate, K3POy, TIOH, and hindered amines such as niethylanﬁne and
diisopropylethylamine. In one embodiment, the base is Ba(OH),.

The amount of base typically ranges from ébout one molar equivalent to about a 3-

30  fold molar excess per equivalent of the Co:ﬁpound of Formula (ii) or (ifa). In one
embodiment, the amount of base is from about one molar equivalent to about a 2-fold molar

excess per equivalent of the Compound of Formula (ii) or (iia). In another embodiment, the



concentration of the Conpound of Fornula (ii) or (iia) ranges from about
0.05 noles to about | nole per liter of the solvent, |In another enbodi nent,
the concentration of the Conmpound of Fornmula (ii) or (iia) ranges from
about 0,1 ut 0.5 noles per liter of the solvent. The anpunt of
Conpound o?wlgg?r'}{r'f‘u?ﬂ"gﬁ?i ii) typically rapges from about onECHEAHP4/008793

equi val ent to about a 3-fold nolar excéess per equivalent of the Conpound of

Formula (ii) or _(iia), In_on nbodi ment, the am)gfgil of Conmpound of Formul a
(iii) rang@ountefRastis abows ad->-Ield mplaeeisesacesauivaisnbeidhe Campornd of Fegpulp excess

per equi vagient (g, E%a@?ﬁ@%ﬁocﬁfmﬁ?ﬁ%@mt@'h&(sp%d {tlelafhlount dF (ROt her

enbodi nent, "t he amount of Conpound of Fornula (iii) is about a 1.5= fold
mol ar excesenypeind efjEorumlagit) aof equimol@npound of Fornula (ii) or (iia). 20

Suitable b i d i.ncl ude, .b lip.ted to, alkali
e car ponaSultiolt i aided R ELAP bed RSt Rens o REE HiPhre pallmiga b SLEE L
met al  hydrd¢ Cl, Ed{PPhﬁéPd(ﬂg&(PP\l@sQﬁPdﬂgﬂ%zdﬂgPlzltdb%,(?dgﬁdgﬁ)?ﬁ(oﬁ%isg‘b 2,

o ;

2i Ca 2, Sr 2, B 2, _an and al kali earth and
g/lg (kz?l_ll) ne e%ﬁfﬁah@(tﬁugg);?@;@lg{g Melaks h Ni§pnfiEk, Ni(NEtCliand Nitifbe)s. Imour, Fr OR,
Be(OR) 2, : @Ilgnbzc,BaOQZa and 25 Ra(OR)2, wherein Ris an
al l(<yl )gro%b%n&gﬁé%ﬁg?*l felgf t((), 2ret hyl , et hyl,( n2 butyl, t- butyl,
or iso-propyl. ThdiroimtrdNilbaBé satalystttylitally rangesSemiahout fedOnehdimtquivaletitd e
sodi um acet af e, _pot.assi um acet at e 3P04, - 11 OH, and_hi ndey.ed L nes such as
Cr et hy! ariP PO AR SRR B RO PEs 199 VAl o Cordpand SR EGaeH or (e 15388 | <
Ba(OH) &  TéisboaimehthOdmbas 61 daytidys€ Bipicully ARSQATrdnt HHubHOY kR qiivhiaNts fAUI val ent

to about a 3- 30 fold nolar excess per equivalent of the Conpound of Fornmula
(ii) or (idbgyt0.5 molanequirsitrsuperenuivaiemef hediomponnd offpampla (fiy enfiigbdut one

nmol ar equi y . - ' t..0f the
Conpound oafn%i'—t%{r:]%rrﬂ °Caa"?i8ﬁ;ﬂ‘%$‘“ ! |t§kr &%At%@%@?féﬁ&%?{oﬁnﬁ%&ﬂ@h@ 2004/ 106328
PCTI CA20044f6/a1a8 to Aibuaamid moddr ehaissients patequivalantl of thef ©dripound of Fersnds@i) per
equi val ent of .the Compound of Formula (ii) or (iia). In an alternate

enbodi ment% e anount of base and the amount of the Conpound of Formul a

(111) #8e eaul mloanoutiople MvedidBtatphabaeison 0 bsecdba iy vent | on

i nclude, but are not limted to P pf)2Cl2, Pd(PPh3)4, Pd(dba)?2(PPh3)2,

Pd( PPh3) 2Gigivaled{ efshg %bml;‘dvm(idllﬁ vy Giviey Gia). Indme gmy@mt, thgsungﬂn;ic@plvent
Ni Cl 2[ P( Owvke 2 Ni Cl Ni 2 L ( PPh3).
e Inb o di[ m(e nt 1,s )p?t%g%nt (‘i:% gﬁ@@{ fhét 1&%1& 15%% Fll%\‘cglg%m%ﬂa% et?lﬂgalel}'fts( per foMaJLn'l 0? He

Compound of Formula (ii) or (iia). In another embodiment, the organic solvent is present in

an amount that is at least about 30 molar equivalents per equivatent of the Compound of
20  Formula (ii) or (iia). In another embodiment, the organic solvent is present in an amount that
is at least about 40 molar equivalents per equivalent of the Compound of Formula (ii) or (iia).
Inone embodiment, the organic so]ven£ i present in an amount that ranges from about a 10
molar equivalents to about 1,000 molar equivalents per equivalent of the Compound of
Formula (ii) or (iia). In another embodiment, the organic soivent is present in an amount that
25 rénges from about a 20 molar equivalents to about 1,000 molar equivalents per equivalent of
the Compound of Formula (ii) or (iia). In another embodiment, the organic solvent is present
in an amount that ranges from about a 30 molar equivalents to about 1,000 molar equivalents
per equivalent of the Compound of Formula (i} or (iia). In another embodiment, the organic
solvent is present in an amount that ranges from about a 40 molar equivalents to about 1,000
30 molar equivalents per equivalent of the Compound of Formula (ii) or (iia). |
Typically, the time period ranges from about 1 hour to about 20 -hours. In one
embodiment, the time period ranges from about 1 hour to about 10 hours, In another

embodiment, the time period ran_gés from about 2 hours to 6 hours.



The amount of NI or Pd catalyst typically ranges from about 0.001 nol ar
equi valents to about an equi nol ar anount per equival ent of the Conpound of
Formula (ii) or (iia). In one 10 enbodinment, the amount of catal yst
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enbodi nent, the tenperature ranges from about  50C to about
treatment or prevention of a viral infection or inhibiting the replication or infectivity of a

virus.
The invention provides methods of treatment and prophylaxis by administration to a
20  patient of an effective amount of a Triheterocyclic Compound. The patient is an animal,
including, but not limited, a human, mammal, or non-human animal such as a cow, horse,
sheep, pig, chicken, turkey, quail, cat, dog, mouse, rat, rabbit, mouse or guinea pig, and is
more preferably a mammal, and most preferably a human.
The present compositions, which comprise an effective amount of a Triheterocyclic
25 Compbund, can be administered by any convenient route, for example by infusion or bolus
injection, by absorption through epithelial or mucocutaneous linings (e.g., oral mucosa, rectal
and intestinal mucosa, etc.) and can be administered together with anothér biologically active
agent. Administration can be systemic or local. Varibus delivery systems are known, e.g.,
encapsulation in liposomes, microparticles, microcapsules, capsules, etc., and can be used to
30 administer a Triheterocyclic Compound. In certain embodjménts, more than one
Triheterocyclic Compound is administered to a patient. Methods of administration include

but are not limited to intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous,



Sui tabl e solvents include, but are not limted to ethers, such as diethyl
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Compounds into the central nervous system by any suitable route, including intraventricular

and intrathecal injection. Intraventricular injection may be facilitated by an intraventricular

catheter, for example, attached to a reservoir, such as an Ommaya reservoir. h |
Pulmonary administration can also be employed, e.g., by use of an inhaler or

20  nebulizer, and formulating with an aerosolizing agent, or via perfusion in a fluorocarbon or

synthetic pulmonary surfactant. In certain embodiments, the Triheterocyclic Compounds can
 be formulated as a suppository, with traditional binders and carriers such as triglycerides.
In another embodiment, the Tn'heferocyclic Compounds can be delivered in a vesicle,
in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in

25  Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler
(eds.), Liss, New York, pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see
generally ibid.) | | '

In yet another embodiment, the Triheterocyclic Compounds can be delivered in a
controlled-release system. In one embodiment, a pump may be used (see Langer, supra;

30  Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); .
S[audek et al., N. Engl. J. Med. 321:574 (1989}). In another embodiment, polymeric materials
can be used (see Medical Applications of Controlled Release, Langer and Wise (eds.), CRC
Pres., Boca Raton, Florida (1974); Controlled Drug Bioavailability, Drug Product Design and



I ntranasal, epidural, oral, sublingual, intranasal, intracerebral,

I ntravagi nal, transdermal, rectally, by inhalation, or topically to the
ears, nose, eyes or skin. The preferred node of admnistration is left to
t he discret| %ﬂﬁ practitioner, and will depend in-part upon the site
of the medica con ion (such as the site of cancer or RGAVer2PHIE®Ei on). 5

In specific enbodi nents, it may be desirable to admnister one or nore

Trihetero CICCO nds | a dof treatmept. This may
be achi ev g’éolrjr%} d 1%@3 %ét b S?Y«ﬁ?” 8‘6&1 qu‘{} P68, 2By PBEa1 i nf usi on
duri ng sungecwmolt Sﬁlka} Mazfiphdl.0CHeh0 23:6@ (IH83); iske AILevyG BIOScidnte1228: ouNnd
dressing after surgery, by injection of  a cat het er nmeans of a

b b
supposi t ory785 Dusingat al Ay Nayrol. %ﬁéhﬁl §%Hﬁ = t 4kt Hé't‘rﬁ&“&fﬂal 0 porous,
non- por 0“(19@)%, qgg@#dnﬂf?khsen%dﬁﬁn%ﬁ Ci.vcohHSl éd%ﬂgsegg%%&?ﬁe [askatin g astic

nmenbr anes In one e nment, adm ni Stration an be” by dll rect
i nj ect iSon citthet thmget ofi theTr@latertﬁcryplnm@ompmm)is efg. ,dhclaainethps teqniving onlyracfgotiost i ¢ or

pre-neoplagtic tissu n anot m nistratj.o an be by

G rect | njddte e e B o (Gooeg: HMedr ApPlFt R e RO B ¢ ssue
or organ tgaRspéladipp, PIS-BRLPISN Othek SSRRANEE relckie éﬁteﬁi%@s%hﬁe@ﬁﬁﬁ@'fe%ﬂl S, It
may be desi rable to introduce one or more Tri heterocyclic Conpounds into

the cent rdty lraeerdSicicrsp2d@id 11 A1 W may ke ysedit e, i ncl uding intraventricul ar
and intrat heca'Thisg%@ g?:ﬁ%os tfb%?%rﬁﬁge'aﬁ‘é ,twe{ﬂ{n‘ﬁﬁé]t ogg'lﬂlétepo% gaci litated by

an intraventri exa t0 5 res ervoir, such as
an OmHya (Ecm]mundmmdaﬁmlmmamallydmeptablrercmenn can al so be enpl oyed, e.g., by

use of. an inhaler or 20,nebulizer, .and fo | atin ,t h-an aero I|2|ng
agent. or via BEPRUSHENITtAn ; BERRBSH Gy SLRThEL PSRRI gy

sur f act antremigto bty hf ﬁﬁ%ﬁéﬁ?&ta%taté BvertintenEoA[sRQIA tHeU. SOPRPMAGDeia 3P - DE

formul ated as a supp05|tory with traditional binders and carriers such as
triglycerides genqnalh/no@dmm@nlmmmnm fonuselmmmés,@nd@mt patigdahoionds can be

249" 1527 thhaty  BRUFT ami B o en R BT R VRS HBRR

| nf ECt1&Usrrmemelzm&nl)ﬁﬁmd&fadnhmmﬁdBSﬁﬁﬁﬁlﬁEﬂ%oaﬂﬁbaFwﬂhﬁﬁ car( ®diquids, Ll ss, New
Yor pp. 353-365 (1989 z-Berestein, ibi pp., 317-327;. see,
general | y SUf 8 Yatgrpng é*elssaw@wﬁ%& thespni @eRalpim, anHealryaesiable op sYPERStE oB8Rpounds

can be delguxﬁgseﬁamﬁ ofl, 5058 oAl fnﬁﬁrsﬂ %lles%%ésdiﬁeﬁﬁ%e Tk, Oe pRERodidRAt . a punp

may be used (see Langer, supr a; Sef't CRC Crit. Ref. Bioned. Eng
14: 201 ( 198@)ers Budhwealing, gtm adacia, &hmlestgrrcﬁaa@ﬂral(, i, coll&dalamﬂd@kurea, ., N

Engl. J.- Nge hke3 2In aécﬂﬁoé %1191:%?121&, stzlibrilliz?ﬂg? tttgc emng Ogng%ng and’ lgnrglegra'g%nts ma;ef {al al's

20 used. When administered to a patient, the Triheterocyclic Compounds and pharmaceutically
acceptable carriers can be sterile. In one embodiment, water is a carrier when the
Triheterocyclic Compound is administered intravenously. Saline solutions and aqueous
dextrose and glycero] solutions can also be employed as liquid catriers, particularly for
injectable solutions. Suitable pharmaceutical carriers also include excipients such as starch,

25  glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol
monostearate, tale, sodium chloride, dried skim milk, glycerol, propylene, glycol,
polyethylene glycol 300, water, ethanol, polysorbate 20, and the like. The present
compositions, if desired, can also contain minor amounts of wetting or emulsifying agents, or
pH buffering agents.

30 The present compositions can {ake the form of solutions, suspensmns, emulsion,
tablets, pills, pellets, capsules, capsules containing liquids, powders, sustained-release
Formulations, suppositories, emulsions, acrosols, sprays, suspensions, or any other form

suitable for use. In one embodiment, the pharmaceutically acceptable carrier is 2 capsule (sce



can be used (see Medical Applications of Controll ed Rel ease, Langer and W se
(eds.), CRC Pres., Boca Raton, Florida (1974); Controlled Drug
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and the like. The presen
in nature are pa't?le o% forming base salts with various pharmacologically or cosmetically

20  acceptable cations. Examples of such salts include alkali metal or alkaline earth metal salts
and, particularly, calcium, magnesium, sodium lithium, zinc, potassium, and iron salts.

In another embodiment, the Triheterocyclic Compounds are formulated in accordance
with routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, Triheterocyclic Compounds for intravenous

25  administration are solutions in sterile isotonic aqueous buffer, Where necessary, the
compositions may also include a solubilizing agent. Compositions for intravenous
administration may optionally include a Ioéal anesthetic sﬁch as lignocaine to ease pain at the
site of the injection. Generally, the ingredients are supplied either separately or mixed
toéethcr in unit dosage form, for example, as a dry lyophilized powder or water free

30  concentrate in a hermetically sealed container such as an ampoule or sachette indicating the
quantity of active agent. Where the Triheterocyclic Compound is to be administered by
infusion, it can be di'spensed, for example, with an infusion bottle containing sterile

pharmaceutical grade water or saline. Where the Triheterocyclic Compound is administered



conpositions, if desired, can also contain m nor anmounts of wetting or
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conposition adapted for intravenous . .
carbonate. Such carriers can be of pharmaceutical grade.

20 The amount of the Triheterocyclic Compound that will be effective in the treatment of
a particular disorder or condition will depend on the nature of the disorder or condition, and
can be determined by standard clinical techniques. In addition, in vitre or in vivo assays may
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the compositions will also d.epend on the route of administration, and the

25  seriousness of the disease or disorder, and should be decided according to the judgment of the
practitioner and each patient’s circumstances. However, suitable effective dosage ranges for
intravendus administration are generally about 0.1 to about 5 mg, preferably about 0.5 to
about 3 mg of Triheterocyclic Compound per kilogram body weight. In specific
embodiments, the i.v. dose is about 0.1 to about 0.5 mg/kg, about b.3 to about 0.8 mg/kg,

30  about Q.S to about 1.2 mg/kg, about 1.2 to about 2.0 mg/kg, or about 2.0 to about 3.0 mg/kg
(or the equivalent doses expressed per square meter of body surface area). Alternatively, a
suitable dose range for i.v. administration may be obtained using doses of about 8 to about

500 mg, without adjustment for a patient’s body weight or body surface area. Suitable



adm nistration to human beings. Typically, Triheterocyclic Conpounds for

I ntravenous 25 adm nistration are solutions in sterile isotonic agueous
buffer, Where necessary, the conpositions may al so include a solubilizing
agent. ConpQsy 4 or intravenous admnistration may optionally include a
| ocal anestﬁ?t%oi(':ﬁ@ﬁ}cz& as |ignocaine to,ease pain at the P&’?@“&*’"‘%ﬁé

I njection. Cenerally, the ingredients are supplied either separately or

m xed together in unit dosage form for ex | e, a dry lLyophjlized:
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osnotically active driving conpound are also suirtable for orally
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delivery profile as opposed to the spiked profiles of 'immediate rel ease
fornul ati onghean.ti ne-del ay material such as glycerol nonostearate or

gl ycerol stear - -3l . aresd gﬂ RS i ?.‘?&Pn. | t andard
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har maceuti cal grad . . » .
P such confainer(s) can be a notice in the form prescribed by a governmental agency regulating

20  the manufacture, use or sale of pharmaceuticals or biological products, which notice reflects
~ approval by the agency of manufacture, use or sale for human administration. In certain
embodiments,. ¢.g., when administered for the treatment or prevention of cancer, the kit may
also contain one or more chemotherapeutic agents useful for treating cancer or a neoplastic
disease to be administered in combination with a Tribeterocyclic Compound,

25 The Triheterocfc]ic Compounds are preferably assayed in vitro, and then in vivo, for
the desired therapeutic or prophylactic activity, ptior to use in humans. For example, in vitro
assays can be used to determine whether aciministration of 2 specific Triheterocﬁclic
Compound or combination of Triheterocyclic Compounds is preferred. |

| Tn one embodiment, a patient tissue sample is grown in culture, and contacted or

30  ofherwise administered with a Triheterocyclic Compound, and the effect of such
Triheterocyclic Compound upon the tissue sample is observed and compared to a non-
contacted tissue. In other embodirnents, a cell culture model is used in which the cells of the

cell culture are contacted or otherwise administered with a Triheterocyclic compomid, and



20 The anmount of the Triheterocyclic Conmpound that will be effective in the
treatnent of a particular disorder or condition wll depend on the nature
of the disorder or condition, and can be determ ned by standard cli nical
techniques. In addition, in vitro or in vivo assays nay

enpl oyed th‘Pléqoﬂﬂ‘?“a@ntlfy optimal dosgge ranges. The prggfg:%@g@éém{o be
enpl oyed in the corrp03|t|ons w Il al so” depend on the route of

adm nistration, and fhe 25 serjousness of the, disease or_disaqorder, and
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about 0. 5 ofdhe @mtmtedseltﬁg:oo@arﬁmtmém@pmwamd Gﬁkpuilm!eqibat th¢ 'll"nlgptamygbdy
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1.2 to ﬁbod&noﬁslﬁatémdﬂ@gtlvﬁndaﬁ)ﬁl&hmgaﬂrrIaDm@@éllsffstéinQ g/ kg (or the equi val ent
doses expresse Q}ger square_meter of body surface area) AIternatlver, a

sui tabl e dose rAgFansthedsivall ba imewn tortheskillnd aptispn ped @Bmihﬁe@emng #eses of
about 8 to,aheyt 500 ng, without adjustment for a patient's body weight or
body surface area. Suitable WO 2004/106328 PCT/ CA20041000793 78 dosage-
ranges for intranasal adm nistration are generally about 0.01 pgfkg body
weight to 1 ng/kg body wei ght. Suppositories generally contain 0.5%to 10%
by wei ght of one gg nqm{mmdiﬁwwEmmmAmmsmm conbi nat i on
wi th another therapeutic agen conpositrons can contaln about 10%to
about 95@6by wei ght of one_ or mor e Trlheterocycllc 5 Conpounds_al one or in
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12.5 to abgut 15 ny , or about” 15°to about 20 ng/kg (or the "equival ent
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surface ar marke@(hb,rcdei fepeltn A{d)ljmmnmetd)e Thx ievelp of fichgrdteia randiﬂmem asponse
curves derived 15 fromin %ﬂ)tro or ani- gxﬂmrmdel test_systens. Such agl mal

model s andacélyg}( egnbeetermned by, anyethod well known in the art. For example, protein can
quantitated by known immunodiagnostic methods such as Western blotting or

immunoprecipitation using commercially available antibodies (for example, many cell cycle

20  marker antibodies are from Santa Cruz Inc.). mRNA can be quantitated by methods that are

. well known and routine in the art, for example by northern analysis, RNase protection, the

polymerase chain reaction in connection with the reverse transeription, etc. Cell viability can
be assessed by using trypan-blue staining or other cell death or viability markers known in
the art. Differentiation can be asgsessed visually based on changes in morphology, etc.

25 The present invention provides for cell cycle and cell proliferation analysis by a
variety of techniques known in the art, including but not limited to the following:

As one exémple, bromodeoxyuridine (BRDU) incorporation may be used as an assay
to identify proliferating cells. The BRDU assay identifies a cell population undergoing DNA
synthesis by incorporation of BRDU into newly synthesized DNA, Newly synthesized DNA

30 may then be detected using an anti-BRDU antibody (see Hoshino et al., 1986, Int. J. Cancer
38, 369; Campana et al., 1988, J. Tmmunol. Meth. 107, 79).



in the art. The invention also provides pharnmaceutical packs or kits
conprising one or nore containers containing one or nore Triheterocyclic
Compounds. Optionally associated with such container(s) can be a notice in
the form pr r4ﬁ y a governmental agency regulating 20 the nmanufacture,
use or saléﬁyg'?‘w6 ggﬁgceutlcals or bi ol ggi cal products, R TAB 9003 of | ect s
approval by the agency of nanufacture use.or sale for human adm ni stration.
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embodiment, cells connted by this method are first mixed with the dye Trypan-blue (Sigma),
such that living cells exclude the dye, and are counted as viable members of the population,
DNA content and/or mitotic index of the cells may be measured, for example, based
20  onthe DNA ploidy value of the cell. For example, cells in the G1 phasé of the cell cycle
generally contain a 2N DNA. ploidy valué. Cells in which DNA has been replicated but have
not progressed through mitosis (e.g. cells in S-phase) will exhibit a ploidy value higher than
2N and up to 4N DNA content. Ploidy value and cell-cycle kinetics may be further measured
using propidum iodide assay (see e.g. Turner, T., et al., 1998, Prostate 34:175-81).
25 Alternatively, the DNA ploidy may be determined by quantitation of DNA Feulgen staining
- (which binds to DNA in a stoichiometric mantier) on a computerized
hﬂcrodensitomeuystaming system (see e.g., Bacus, S., 19.89, Am. J. Pathol.135:783-92). In
an another embodiment, DNA content may be analyzed by preparation of a chromosomal
spread (Zabalou, S., 1994, Hereditas. 120:127-40; Pardue, 1994, Meth. Cell Biol. 44:333-
30 351). _
The expression of cell-cycle proteins (e.g., CycA. CycB, CycE, CyeD, cdc2, Cdk4/6,
Rb, p21, p27, etc.) provide crucial information relating to the proliferative state of a cell or

population of cells. For example, identification in an anti-proliferation signaling pathway



or cells froma patient. Many assays well-known in the art can be used to
assess such survival and/or growth; for exanple, cell proliferation can be
assayed by measuring (3H)-thymi dine incorporation, by direct cell count, by
detecting changes in transcription, 15 translation or known
genes suchW&2M¥ 8888 oncogenes (e.g., fo0s, nyc) or cell aﬁéﬁ{‘l’k%&”&&f? ,
cdc2, cyclin A, D, D2, D3, E, etc). The |levels of such protei n and nRNA and

activity can be dete ed by, any od well known in the art. For exanpl e,
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I n her.ef or
cycle and c:[ccue: 11? a 8&%01521)/ order. Checkpoint genes are defined by mutations that allow late events -

20  to occur without prior comp!etlon of an early event (Weinert, T., and Hartwell, L., 1993,
Genetics, 134:63-80). Induction or inhibition of cell cycle checkpoint genes may be assayed,
for example, by Western blot analysis, or by immunostaining, etc. Lapse of cell cycle
checkpoints may be further assessed by the progression of a cell through the checkpoint
without prior occurrence of specific évents {e.g. progression into mitosis without complete

25 replication of the genomic DNA).

In addition to the effects of expression of a particular cell cycle protein, activity and
post-translational modifications of proteins involved in the cell cycle can play an integral role
in the regulation and proiiferﬁtive state of a cell. The invention provides for assays involved
in detecting post-translational modifications (e.g. phosphorylatioﬁ) by any method known in

30  the art. For example, antibodies that detect phosphorylated tyrosine residues are '
commercially available; and may be used in Western blot analysis to detect proteins with

such modifications. In another example, modifications such as myristylation, may be



10 serve as a marker for proliferating cells. Positive cells are identified
by i nmmunostaining using an anti-PCNA anti body (see Li at al., 1996, Curr.

Biol. 6:189-199; Vassilev at al. 1995, J. Cell Sci. 108:1205-15). Cell
proliferati measur ed by counting sanples of a cell population over
time (e.qg. %ﬁg@y@gﬁf counts). Cells be counted usi rWTéC*E@ M met er

and light 15 mcroscopy (e.g. HylLite hémacytoneter, Hausser Scientific).
Cell nunber may be plotted against tine in order to obtain a growth curve
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continuous human bladder cancer cell lines (Ribeiro et al., 1997, Int. J. Radiat. Biol.
72:11-20); organ cultures of transitional cell carcinomas (Booth et al., 1997, Lab Invest,
20 76:843-857) and rat progression models (Vet et al., 1997, Biochim. Biophys Acta
1360:39-44); and established cell lines for leukemias and lymphomas (Drexler, 1994, Leuk. -
Res. 18:919-927, Tohyama, 1997, Int. I. Hematol. 65:309-317}.
The Triheterocyclic Compounds can also be demonstrated to inhibit cell

‘transformation (or progressio'n to malignant phenotype) in vitro. In this embodiment, cells

25  with a transformed cell phenotype are contacted with one or more Triheterocyclic
Com;pounds, and examined for change in characteristics associated with a transformed
phenotype (a set of in vitro characteristics associated with a tumorigenic ability irn vivo), for
example, but not limited to, colony formation in soft agar, a more rounded cell morpbology,
loﬂser substratum attachment, loss of contact inhibition, loss of anchorage dependence,

30  release of proteases such as plasminogen activator, increased sugar transport, decreased
serum requirement, or expression of fetal antigens, etc. (see Luria et al,, 1978, General
Virology, 3d Bd., John Wiley & Sons, New York, pp. 436-446).

In one embodiment, the Triheterocyclic Compounds are cytotoxic.



I n anot her enbodi nent, cell popul ations are synchroni zed prior to detection
of a cell cycle protein. Cell cycle proteins may al so be detected by FACS
(fluorescence-activated cell sorter) analysis using antibodi es against the
protein of interest. Detection of changes in length of the cell cycle or
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W t houflg PridRésidCan tdsBit GEpHRhotSPie tdvielsfon@ne Is8 of BvakiveRbR 1 1 ,mtosis
wi t hout codr?glﬁet e 255 rgﬁll)i c%t?]lgon ofS tnhe gesngm' g&gNA) . qﬁﬁﬁgggﬁ i’g?l@zt o the

ef fects ofScisups 2Bi464-66). a particular cell cycle protein, activity and

post -translatignal difications of .oroteing,inavel.yved in.the cell cycle can
play an integr Ssrooll%vaSIivﬁn“fts%%’a)r' gﬁﬁ’fﬁa ﬁ%%ir%glﬁ’g bﬁr’%ﬁ'ﬂ”ﬁ%‘?% Cieyémg'iag?% %f a cell.

The i nventyafiety pf 2difAg@siohalr and SsdiyiensiohdDdelllr miafticeSire chbmn@roliytaviilabis| at i onal

nodi ficatiogns, (e. Q. pho,sphorae((lé_gltio(rg%i by any net hod known in, 30 the art. For
exanpl e, dFeibinshyme-dovphipchem Eurp. $Rdipat W al el nigpien 3rEoss esinin e waliixe

commery algy \hhill B f’?@g%ﬁg?% r@%l‘é@ﬁg Rh&og%ﬁﬁﬁrwicféo@}aﬁlgﬁ B ¥y by dabtnipt ect

proteins wth .such no ot her” éxanpl e, di ficat’ions such as
myri st yl atih the artallpwing ti@s@emdntod 6dR@ar RATmdne Op4y el EAgsboginedbilass vEd on thin

B ochem SNag Y o fhineg T LARe EgatoR gbuul 56 Gafr ggbBtued e %0

scattering is correlated with invasiveness of cells such as Madin-Darby canine kidney

(MDCK) cells. This assay identifies a cell population that has lost cell scattering activity in
20  response to HGF (Hordijk et al., 1997, Science 278:1464-66).

Alternatively, loss of invasiveness may be measured by cell migration through a
chemotaxis chamber (Neurcprobe/ Precision Biochemicals Inc. Vancouver, BC). In such
assay, a chemo-attractant agent is incubated on one side of the chamber {e.g., the boitom
chamber) and cells are plated on a filter separating the opposite side (e.g., the top chamber).

25  Inorder for cells fo pass from the top chamber to the botiom chamber, the cells must actively
migrate through small pores in the filter. Checkerboard analysis of the number of cells that
have migrated may then bé correlated with invasiveness (see e.g., Ohnishi, T., 1993,
Biochem, Biophys. Res. Commun.193:518-25),
The Triheterocyclic Compounds can also be demonstrated to inhibit tumor formation
30 invivo. A vast number of animal models of hyperproliferative disorders, including
. tumorigenesis and metastatic spread, are known in the art (see Table 3 17-1, Chapter 317,
“Principals of Neoplasia,” in Harrison’s Principals of Internal Medicine, 13th Edition,
Isselbacher et al., eds., McGraw-Hill, New York, p. 1814, and Lovejoy et al., 1997, J. Pathol. -



Activity of signaling and cell cycle proteins and/or protein conplexes is
often nediated by a kinase activity. The present invention provides for
anal ysis of kinase activity 5 by assays such as the histone H assay (see
e.g., Delia, D. et al., 1997, Oncogene 14:2137-47). Th [ yclic
Conpounds S¥h28#E83 e denonstrates togalter cell proli fg?'gﬂag‘ﬁs@hﬁ&cul tur ed
cells in vitro using nmethods which are well known in the art. Specific
exanpl es of . cell culture nodels include, but are not limted to, for |ung
cancer, pr I%\%@‘lﬁé} lﬂﬂﬁﬁ&“t"ﬁ‘?‘fﬁﬁcsﬂ@c@& g&ﬁ@%\ﬁﬁ?“?’bf‘ antation o} Ynpr n%il‘_?s Cel I .
Biol., 17:{g&hGts g&&g ct2nd 199, Qﬁn.cﬁiohgugtgg.g&%l%fﬁlD%l%ﬂtabﬁﬁﬁ‘&%f oftifthg cdntépes

(Mabry-et al., 1991, Cancer Cells, 3: 8); colorectal cell lines for colon
cancer ( Pamitasiesgs BSIBrmice gedeted of WK cellHYonh avd S@gpp197, Gan Te Kagaku)Ryohal ti pl e

est abl i shegl,. dd.nes for breast | | . 1..1997 t
Cancer Res?4'4lér§g‘§4?’ fﬂ’f%?zl’f%ﬂé% 0 %ﬁ?&gﬁsp faﬁ@ HQJI §%&°&°§%§% F%IS%

34: 1495 15fike nRtXGatm@ehdHidles; 1995] Wotld IBEaghEN2261284B) thp boton tofe@mati@ mmun..
232:14-19); a_nunber of well-characterized cell nodels for prostate’ cancer

(Vebber et matel of humes ulesrafivie solitis (Sarren 1996 pAlument skhermang].(Ther. 180: 58- 64; “and
part 3, Bipb30a3A9) addonbsk Avdelt Wk miftitohf BARE hadABiatobd paifyichisiaiay - 1 oF

geni tourina cancers, contlnuous human der cancer- c Ines (Ribeiro
et al., 19Qippressot (PalbkisRh®R7aBiocBinp|Riopliy®.: Akta PR F187-FAA7)s for braastander,

transitional cell carcinomas (Boofh et al 19 b lnve A£6,843-857)
and rat pr OYPEE ‘8?:‘?"#0‘52?%35 R?«%fergf)%oﬁ,miw?r’ 35%% hlaaﬂ?cr %Fﬁ%ﬁﬁ?éﬁcﬁésé

1360: 399 44 Amuadiditesdtab) 1998 EBreat IGander RS ThaMk. 308UBG35 PmdARemiHINAARNBE of
(Drexler, 1994, Leuk.. Res. 18:919-927, Tohyama, 1997, Int. J. Hematol.

65: 309- 317imoTsia rats (RussaanskBusse,d 026 RyeasHeancerResaTreat. BA 738 dersrestated t o
inhibit ce t 181 | I | ' e) . in
vitro, 1n tre SERNSRFRhRlud e R ERR H0d0 R LANERROBIRINARE) "
cont act ed {Rdyhi edale 1066,/8emen. Dricbk LB He)); forgeficoypinarydancess) thdaseitlaider f or
change in chayacteristics, associ Wi a trans hepot ype (a_.set of
Tt o CHPLERaR TR AT igE LRt o RP Ch TRy S - S DEnd erags 96t or
exanpl @5 DpimfQtankitiBhdl 8611 &ReinGRALIAN HuE AR (TR Rkt e@aﬁ,quys,engﬁdou?om,m?]; ragghded
cel |l norphol ogy, |ooser substratum attachnment, |oss of contact inhibition,

| oss of anbmbemefepaitiseankens Eanplanted|aBograeio mprowda saimals (Appelbapn.ddfy.nogen

expr o651 on-BREPEISuR i3S lrner GERARRY BRLVRGIERH LEBN ol
Virol ogy, oftbaktbr havkdaen M¥sbahedinChuding, thie notYestictedto, thé $63-4éfidient mbusermodel
enbodi ment (Dc}nglr?ou-fgr,i Igsg,egegn%r){.cégnger%gp 9%2&9—378%: t%c C ih%o?l?s(é ES'hoemaker etal., 1997,
20 Biochém. Biophys. Acta, 1332:F25-F48), and immune responses to tumors in rat (Frey, 1997,
Methods, 12:173-188).

For example, a Triheterocyclic Compound can be administered to a test animal,

0

preferably a test animal predisposéd to develop a type of tumor, and the test animal
subsequently examined for a decreased incidence of tumor formation in comparison with |

25  controls to which are not administered the Triheterocyclic Compound. Alternatively, a
Triheterocyclic Compound can be administered to test animals having tumors (e.g., animals
in which tumors have been induced by intrbduction of malignant, neoplastic, or transformed
cells, or by administration of a carcinogen) and subsequently examining the tumors in the test
anih:tals for tumor regression in comparison to controls to which are not administered the

30 - Triheterocyclic compound,



WO 2004/ 106328 PCT/ CA20041000793 83 In anot her enbodi nent, the

Tri heterocyclic Conpounds denonstrate a higher |evel of cytotoxicity in
cancer cells than i n non-cancer cells. Loss of invasiveness or decreased
adhesi on ma% %gﬁg used to denonstrate the anti - cancef, effects of th

Tri het er ocy 2P ounds. For exanpl g a critical aspect- GFAPHEES of rratl on
of a netastatic cancer is the ability 6f a precancerous or cancerous cell to

detach fromgy i T@REATMENT OR BREVENITIONOFTUNECERCORQY SIECHY, ASPICPf growt h
at a secondarg/ site. The ability of a ceI to |nva e per i pher a srtes is
reflective ASEFURTHERCOMPRISING ADMINIS FER SEEMOTHERAPYORSs may
be nmeasured by a variety of techn%ﬂtg_-gmlﬂ_(n the art incl ud| ng, for
exanpl e, induction of E-cadherin-nediated cellT-cell adhesion. Such

E- cadheri n-nedi ated 10 adhesion can result in phenotypic reversion and |oss
of invasi venes&§ap4sspeg rmopéastladlseasefumdmgsbrtém: 7801 nEwlagEy, tvmess of

|nvaS| en on, A
var oty of i, o ety ifeestCos ABReR BRcidkrl by N IRl oo B

conmer ci altheyted vapreednte by(ﬁ&ilﬁllsmhﬁﬁf adoaffebiivedraonntof PTrikaerotyctigo, CA). Cel |

m grati one@cross or into a matrix 15 may be exam ned by m croscopy,
time-laps “ER?B? graphy or videography, or by any net hod in-the art

al | owi ng measuieERfin é?ﬁbdaﬁhédﬂé e grsORiHdtRs et EbAE-NARPQRLRpL . | 0SS of
i nvasi veness i s exam ned by response to hepatocyte gr ‘owt h Tact or HGF) .

HGF- i nducemoldatllc dlssmtfm@rqr ngnpme@dmnmtmdm\mnhammmbem@hespeuab agesk| s such

Ki.d d f [ 1
opul ol o e AALRE S EREY melils Wig, ershblopytie Bo PRl BB Ry Beficr
(Hordi j k agytaddbine, dﬁ%ho@h@mﬁf(%ﬁ&ndé}ﬁ#ro@@ireasﬁdn&lﬂﬁﬁmbarﬁ@ﬁlm, hﬁﬁ)&ly@fn

i nvasi veness may be rreglsured by, cell mgratiaqn through a chenot axi s chanber
( Neur opr olfiBfarbazing; BoeH %cﬁ@?ﬁs@ﬁﬁs sampathecyns Rlenmyysin, dpxgrubicly, idapkicilissay, a
cheno-attr Qeﬂﬁro £ gt v t he
bot t om ch‘%ﬁ%@é‘gmﬁg%% S é?’gpﬁ’ atﬂe it PI Iqtg%a?;gsl]iepar at1ng thielﬁoppo& te
side (e.g. wndrﬁbmteq:;aclaihmttmﬂ)dooaﬁel. rin@mihcr efnbodipeint, shet antipmeeer fagants is bee t op
chanber_ to the bottom ch ng)gﬂ fﬂﬁ \lls nmust actively mgrate through
snal | lﬁoréjs'“roﬁe? ospiprgseRted Peaw %t'd anal ysis of the nunber of cells that
have migrated may then he correlated with invasiveness (see.e g .. Chnishi,
T., 1993, Biochem Biophys. Res. Cbffl# 1193:518-25). The Triheterocyclic
Conmpounds £an .al so be denonstrated t& {'inhj bit tunor formation

iation: , T-radiation

Alkvlating agents

Nitrogen mustards: : cyclophosphamide.
Ifosfamide
Trofosfamide
Chlorambucil

Nitrosoureas: carmustine (BCNU)
Lomustine (CCNU)

Alkylsulphonates Busulfan

_ Treosulfan

Triazenes: . Dacarbazine

Platinum containing compounds:  Cisplatin
carboplatin

Plant Alkaloids

Vinca alkaloids: . Vincristine

‘Vinblastine



30 in vivo. A vast nunber of aninmal nodels of hyperproliferative disorders,
i ncluding tunorigenesis and netastatic spread, are known in the art (see
Tabl e 317-1, Chapter 317, "Principals ofNeoplasia,” in Harrison's

Princi pal s | Medicine, 13th Edition, |sselbacher et al

MG aw Hi | ﬂ%ﬁnﬁ‘w %F’ﬁ p. 1814, and Lquejoy at al ., 199FCTHCA %"HWP:’
20041106328 PCT/ CA2004/ 000793 84 181:130- 135). Speci fi c. exanpl es |ncI ude
for lung cancer, transplantation oVifdesimr nodules 1nto rats (Wang et al.
1997, Ann. Thorac. Surg. 64: 216-21?,}_[]&%lbestabllshrrent of lung cancer

met astases in SCID mce depleted o T1s (Yono and Sone, 1997, Gan To
Kagaku Ryoffgxoid®s: 489-494); for col Bacliteaelcer, col on cancer transpl antation of
human col on cancer cells into 5 nuﬁgc x5f (Qutnman and Fidler, 1995, Wrld J.
Surg. 19:226-234), the cotton top Tamarin nodel of human ul cerative colitis
(Marren, 1996, Alinment. Pharmacol. Thor. 10 Supp 12:45-47) and nouse nodel s

wi th mut at {HRsT, ad us polyposis tunor suppressor (Pol akis,
1997, Bi OCMW 32: F127-F147); for 'breast cancer, transgenic
nmodel s of Bpipedephyllinger (Dankort aB@petidd er, 1996, Cancer Treat. Res.

83:71-88; 10 Anundadittir et al. %@gﬁ%mdgreast Cancer Res. Treat.

39:119. 135) and chem cal |nduct|on of* tunors in rats (Russo and Russo,
1996, Breast Cancer Res. Treat. 39Topofey®m for prostate cancer,

chem cal | y-i nduced and transgenic & mﬂ@g §n and human xenograft nodel s
(Royai et al., 1996, Semin. Oncol. 23:35-4 for genitourinary cancers,

i nduced bl adder neoplasmin rats ﬁﬁﬁmhﬂﬁ@“?@yasu 1995, Food Chem TOXICO|
33: 747-755) and xenografts of 15 hgaahtel ransi tional cell carcinomas into
nude rats (Jarrett et al., 1995, J. Endourol. 9:1-7); and for hematopoietic
cancers, transplanted allogeneic marrow i n ani mal s (Appel baum 1997,
Leukem a lhvichupes: 4):815-S17). Further, general aninmal nodels applicable
to many tygfs 0 ancer have beenbfescrlb d, including, but not restricted

to, the p5BYHH nt nouse nodel Hower, 1996, Semin. Cancer Biol.
7:269-278) Anﬁ ;@megouse (Shoenmaker et al., 1997, 20 Bi ochem Bi ophys.
Acta, 1332: -F48), and i mmune responses to tunors in rat (Frey, 1997,
Met hods, 125 8). For exanple, a Triheterocyclic Conpound can be

adm ni st er DHFRAnkibit@st ani mal,  pr mktoadlage a test ani mal predi sposed to
devel op- a type of tunor, and the t?st él‘!?’ll subsequent |y exanined for a
decreased i nci dence of tumor formath corrparl son with 25 controls to

whi ch are not admi nistered the Triheterocyclic Conpound. Alternatively, a
IMP dehydrogenase Inhibitors: mycophenolic acid

Tiazofurin
Ribavirin
EICAR
Ribonuclotide reductase Inhibitors: Hydroxyurea
Deferoxamine
Pyrimidine analogs:
Uracil analogs 5-Fluorouracil
Floxuridine
Doxifluridine
Raﬁtréxed
- Cytosine analogs cytarabine (ara C)
Cytosine arabinoside

Fludarabine



Tri heterocyclic Conmpound can be adm nistered to test aninmals having tunors
(e.g., animals in which tunors have been i nduced by introduction of

mal i gnant, neoplastic, or transformed cells, or by admnistration of a
car ci nogen) and subsequently exam ning the tunors in the l's for
tunor regr d¥SPYK 1A% conparison to con;giol s to which are ﬁ%&s‘%ﬂﬁﬁﬂ 7£$er ed the
30. Triheterocyclic corrpound V\D 2004

TREATVENT ChinkEREAdEIHE derSaphdptithe
COVPRI SI NG ADM NI STERI NG CHEMOTHERARY OR. RADI OTHERAPY Cancer or a

neopl astic di sease, including, but SUHHNS t ed to, neopl asms, tunors, 5
nmet astases _mng@&h__@se or disorder characterized by uncontrolled cell
gr owt h, g{e?? ted or prevented by admnistration of an effective
anount of p?] S%Iyt& ic Conmpound. In certain enbodi nents, the present
met hods f orAnti-estrogengTamoxifeavent i ng cancer or neopl astic di sease further
conprise adm nistering an anti-can tg}peem)t her apeutic agent 10 including,
but not limted to, nethotrexate, taxé‘l1 hmer capt opuri ne, thioguani ne,

| I ydr oxyurea, cytarabine, cycl ophddngwamlde, i foaf am de, nitrosoureas,

ci splatin, ]ﬁﬁ@ i.n, mtonycin, bazi ne, procarbizine, etoposides,
canpat hecin ?gé)nr?rgj/tézl n, doxor ubi ci%é,ggtig arubi cin, daunorubi cin, :
dactinonycin, plicanycin, nli t oxantlreuprelideasgtateagi nase, vi nbl asti ne,

Vincri stineyps Magd.bi ne, paclitaxgl, fpd docetaxel. 1n another enbodinent,
the anti-canceragents is one 15 or nore of those presented below in Table 1.
TABLE 1 Radiation: y-radiation AIB%‘;QM@IIJ@G agents N trogen mnustards:

cycl ophosphanude Ifosfam de Trofosfanm de Chloranbucil N trosoureas:

carnustine (BCNI J Lonusti ne ( CCNU)
etinoids/Deltoids

06328 PCT/ CA2004/ 000793 85 5.7

Vitamin D3 analogs: - EB 1089

CB 1093

KH 1660
Photodyamic therapies: Vertoporfin (BPD-MA)

' Phthalocyanine

photosensitizer Pcd

quefhbxy-hypocrellin A

(2BA-2-DMHA)
Cytokines: Interferon-a

Interferon-y

- Tumor necrosis factor
Others:
Isoprenylation inhibitors: Lovastatin
Dopaminergic neurotoxins: 1-methyl-4-phenylpyridﬁ1ium ion
Kinase inhibitors: Staurosporine
| Imatinib mesylate

Actinomycins: | Actinomycin D
' Dactinomycin
Bleomycins: Bleomycm A2

Bleomycin B2

Peplomycin



Al kyl sul phonat es Busul fan Treosul fan Triazenes: |)acarbazine Platinum
cont ai ni ng conpounds: Ci splatin carboplatin Plant Al kal oids Vince

al kal oids: Vincristine Vinblastine WD 2004/106328 PCTI CA2004/ 000793 86
Vi ndesi ne ‘g n Jﬁ:l%i e Taxoids: Paclitaxel Docetaxol DNA Topoi sornerase
| nhi bitors Bi godg ﬁ€| lins: Etoposide gTeniposide Topot'&ldizH4/e0073

9- am nocanpt ot heci n canpto Miotecan crisnatol nytOnyc nytonycin C
Mytonmycin C Anti-netabolites Anti-folates: DHFR inhibitors: nethotrexate

Tri met rexa}{n%:%h%@ydr ogehase I nrﬂag’ilgr%igih nycophenol i c gci d Tiazofiuin

Ri bavirin

Doxorubicin (adriamycin)
 Idarubicin

Epirubicin

Pirarubicin

Zorubicin

Mitoxantrone

MDR inhibitors verapamil

Ca® ATPase inhibitors; Thapsigargin

In other embodiments, the methods for treating or preventing cancer or neoplastic
disease further comprise administering radiation therapy and/or one or more
chemotherapeutic agents, in one embodiment where the cancer has not been found to be .

5 refractory. The Triheterocyclic Compound can be administered to a patient that has also
undergone surgery as treatment for the cancer. |

In another specific embodiment, the invention provides a method to treat or prevent
cancer that has shown to be refractory to treatment with a chemotherapy and/or radiation
therapy.

10 In a specific embodin.ﬁent, an effective afnount of a Triheterocyclic Compound is
administered 'concurrently with chemotherapy or radiation therapy; In another specific
.embodiment, chemotherapy or radiaﬁon therapy is administered prior or subsequent to
administration of a Triheterocyclic Compound, such as at 1east an hour, five hours, 12 hours,
a day or a week subsequent to or prior to administration of the Triheterocyclic Compound,

15 If the Triheterocyclic Compound is administered prior to administering chemotherapy
ot radiation therapy, the chemotherapy or radiation therapy is administered while the
Triheterocyclic Compound is exerting its therapeutic or prophylactic effect. If the
chemotherapy or radiation therapy is administered prior to administering a Triheterocyclic

~ Compound, the Triheterocyclic Compound is administered while the chemotherapy or
‘0 radiation therapy is exerting its therapeutic effect.



Ri bonucl oti de reductase Inhibitors: Hydroxyurea Deferoxamne P imdine
anal ogs: Uracil anal ogs 5-Fluorouracil Floxuridine Doxifluridine

Ratitrexed Cytosine anal ogs cytarabine (ara C) Cytosine arabinoside

Fl udar abi ne ﬁg gﬁﬁ% 06328 PCTI CA20041000793 87 Purine anal ogs:

mer capt opur | éuani ne Hornonal {herapies: Recept FCHAABHMIPEs:

Anti - estrogens Tanoxi fen Ral oxifene gestrol LHRH agoni sts: GCoserelin
Leuprol ide acetate Anti-androgens: Flutam de Bicalutanide

Ret i noi ds/ Del t dheshematherppsutinagenisicarybe adumnispag in geriey9f sespipnsi GEOOTA ROy ani ¢

ther api e5: oWt EROEH 8 fUBRRHeMluc LY 9EY AN Ban REBRBIRRL Wi il

Denet hoxy ypocr
to radiation therapy, any radiation therapy protocol can be used depending upon the type of

cancer to be treated. For example, but not by way of limitation, x-ray radiation can be
5  administered; in particular, high-energy megavoltage (radiation of greater that 1 MeV energy)
can be used for deep tu;ﬁors, and electron beam and orthovoltage x-ray radiation can be used
for skin cancers. Gamma-ray emitting radioisotopes, such as radioactive isotopes of radinm,
cobalt and other elements, may also be administered to expose tissues to radiation.
Additionally, the invention provides methods of treatment of cancer or neoplastic
10 disease with a Triheterocyclic Compound as an alternative to chemotherapy or radiation
tﬁerapy where the chemotherapy or the radiation therapy has proven or may prove too toxic,
e.;g., results in unacceptable or unbearable side effects, for the patient being treated. The
 patient being treated with the present coinpositions may, optionally, be treated with other
cancer treatments such as surgery, radiation therapy or chemotherapy, depending on which
15  treatment is found to be acceptable or bearable,

58 CANCER AND NEQPLASTIC DISEASE TREATABLE OR PREVENTABLE

Cancers or neoplastic diseases and related disorders that can be treated or prevented
by administration of a Triheterocyclic Compound include but are not limited to those listed in
Table 2 (for a review of such disorders, see Fishman et al., 1985, Medicine, 2d Ed., 1.B.

20 Lippincott Co., Philadelphia):



(2BA-2-DVHA) C oidnes: Interferon-a Interferon-y Tunor necrosis factor

O hers: Isoprenylation inhibitors: Lovastatin Dopam nergi c neurotoxins:

| - met hyl - 4- phenyl pyridiniumion Kinase inhibitors: Staurosporine Inmatinib
mesylate Actinonycins: Actinonycin D Dactinonycin Ble i 0S: onycin A2
Bl eonmycin B2 %Wyci n WO 20041106338 PCTI CA2004100078§%%§§)%“0[%I79%

Ant hr acycl i nes: Daunorubicin Doxorubicin (adrianycin) |darubicin

Epi ubicin Pirarubicin Zorubicin Mtoxantrone MDR inhibitors verapaml

Cat +ATPase i nhi bitors: Thapsigargin | A enbodi nents, the nethods for
treating or preventing c %;& @P ‘her conpri se
adm ni stering radi ation %ﬁ@% [@Eg%t her apeuti c agents,

i n one enbodi nent \M&%&i&he cancer has not been found to be 5 refractory.
The Triheterocyclic ConpausRukadiiabe adm nistered to a patient that has al so
under gone surgery as tr gaiteesdll lb@¥endiie cancer. I n another specific

enbodi nent, the inventi gautelyaphdegicdeuk®iizod to treat or prevent
acute myelocytic leukemia '
myeloblastic
promyelocytic
myelomonocytic
Monocytic
erythroleukemia
chronic leukemia
chronic myelocytic (granulocytic) leukemia
chronic lymphocytic leukemi
Polycythemia vera : ,_
Lymphoma-
Hodgkin's disease
non-Hodgkin’s disease
Multiple myeloma
Waldenstrdm’s macroglobulinemia
Heavy chain disease
Solid tumors
sarcomas and carcinomas
fibrosarcoma
myxosarcoma
liposarcoma
chondrosarcoma
osteogenic sarcoma
chordoma
angiosarcoma
endotheliosarcoma
lymphangiosarcoma
Iymphangioendotheliosarcoma
synovioma :
mesothelioma
Ewing’s tumor
leiomyosarcoma
rhabdomyosarcoma
colon carcinoma
pancreatic cancer
breast cancer
ovarian cancer
prostate cancer
squamous cell carcinoma
basal cell carcinoma
adenocarcinoma
sweat gland carcinoma
sebaceous gland carcinoma
papillary carcinoma
papillary adenocarcinomas
- cystadenocarcinoma
medullary carcinoma
bronchogenic carcinoma
renal cell carcinoma




cancer that has shown to be refractory to treatnent with a chenot her apy
and/or radiation therapy. 10 in a specific enbodi nent, an effective anpunt
of a Triheterocyclic Conpound is adm nistered concurrently with

chenot her ap j.ation therapy. In another specific -enbodi nent,
chenntherapémgémgg thion therapy is agninistered prior RFTSHBOEHIBNHt to
adm nistration of a Triheterocyclic Conpound, such as at |east an hour, five
hours, 12 hours, a day or anyfagfasubsequent to or prior to adm nistration
of the Triheterocyclic Conpotilgduci&ardifiothdie Tri het erocyclic Conpound is
adm ni stered prior to adm ni eieiocargnahanot herapy or radi ation therapy, the
chenot herapy or radiation themzpymas adninistered while the Triheterocyclic
Compound is exerting its theﬂ%ﬁ%ﬁéﬂémwﬂmpﬂophylactic effect. If the

chenot herapy or radiation th adm nistered prior to admnistering a
Triheterocyclic Conpound, t A&V CAREEr ocyclic Conpound is admi ni stered
whil e the chenotherapy or !0Y $On therapy is exerting its therapeutic
ef fect. WD 2004/ 106328 PCT1 93 89 The chenot herapeutic agents can
be adm nistered in a series S é&cﬁ?ﬂh‘Dne or a conbination of the
chenot her apeutic agents |i st @ﬁ%&%ﬁ%@g e adm nistered. Wth respect to
radi ati on therapy, any radiahﬁgﬁnaggkﬁﬁﬁmprotocol can be used dependi ng upon
the type of cancer to be trghsmed. For exanple, but not by way of

limtation, x-ray radiation asdcitembp adm ni stered; in particular,

hi gh- ener gy nmegavol t age (radmetulivblastomgr eat er that | MeV energy) can be
used for deep tunors, and el ertiophringiomand ort hovol tage x-ray radi ati on can
be used for skin cancers. CopARdYmeP2enitting radi oi sotopes, such as’

radi oacti ve isotopes of radiEﬁ*ﬂmE alt and other elenents, may al so be
admi ni stered to expose ti ssuS¥RNGOBIONR on. Additional |y, the invention
provi des net hods of treatnen??ﬁﬁﬁff B2 or neoplastic 10 disease with a
Tri heterocyclic Conmpound as fir PAPERMA e to chenot herapy or radiation

t herapy where the chenot her agy;.Q e radiation therapy has proven or may
prove too toxic, e.g., resuEd&mﬁh&ﬂ@cceptable or unbearabl e side effects,
for the patient being treategytindblgstoat | ent being treated with the present
conpositions may, optionally, be treated with other cancer treatnents such
as surgery, radjatiqn therapy or chenotherapy, dep?nding on which 15
treatment is folvi#eifc pabediwgns, canst, sralignancy gt dysproliferatiyqehragsnisusiesPL ASTI C

DI SEASE T%ﬁs &R fﬁ?ﬁyﬁﬁfﬁﬁlh?perproﬁferaﬁve disorders, are treated or prevented in the

ovary, breast, colon, lung, skin, pancreas, prostate, bladder, or uterus. In other specific

5 embodiments, sarcoma, melanoma, or leukemia is treated or prevented.l _

In another embodiment, the Triheterocyclic Compounds are used to treat or prevent
cancers including pros'tate {more preferably honnone—insémitive), Neuroblastoma,
Lymphoma (preferably follicular or Diffuse Large B-cell), Breast (preferably Estrogen-
receptor positive), Colorectal, Endometrial, Ovarian, Lyrﬁphoma (preferably non-Hodgkin’s),

10 Luﬁg (preferably Small cell), or Testicular {preferably germ clell).

In another embodiment, the Triheterocyclic Compounds are used to inhibit the growth
of a cell derived from a cancer or neoplasm such as prostate (more preferably hormone-
insensitive), Neuroblastoma, Lymphoma (preferably follicular or Diffuse i_.arge B-cell),
Breast (preferably Estrogen-receptor positive), Coloreétal, Endometrial, Ovarian, Lymphoma

1S (pref'erably non-Hodgkin’s), Lung (preferably Small cell), or Testicular (preferably germ
cell), ' ‘



Cancers or

Fi shman et

neopl asti c di seases and rel ated di sorders that can be treated or
prevented by adm nistration of a Triheterocyclic Conpound include but are

not limted to those listed in Table 2 (for a review of such disorders, see
al ., 1985, Medicine, 2d Ed., J.B. 20 Lippincgft :

Phi | adel ph™® 2004862804/ 106328 PCTI CA2?,941000793 90 TABP T"égoﬁﬂ&ﬁ?ﬂ’éi’?é AND

NEOPLASTI C DI SORDERS Leukem a acute ['eukem a acute t-cell |eukem a acute

| ynphocyti

c |l eykem acut.e el ocytic | eukenmiia nyelohl astic pronyel ocytic
nyel omonocytic mm%m@%%ﬁf&wwg_ the; frisitsrecyclie kempaunds msga' to
nyel ocyti Cinﬁﬂft%?&’ér@%dﬁceil,%lﬁ?&]&%inﬁ &R Frohy SRIRe&N h&ﬁilfsﬂ(ﬁ?aﬁlez or

Pol ycyt hem a vera Lynphona ~ Hodgki n's di sease non-HodgKin's

I Sease

Mil ti pl e njasisna Wal denstroni's macrogl obul i nenia Heavy chain disease Solid

tunors sar

10

15

20

23

30

comas and carci nonas fi brosarcoma

510 DEMONSTRATION OF INHIBITION OF VIRUSES AND VIRAL
INFECTIONS

The Triheterocyclic Compounds may be demonstrated to inhibit the replication or
infectivity of a virus or a virus-infected cell in vitro or in vivo using a variety of éssays known
in the art, or deséribed herein. In certain embodiments, such assays may use cells of a cell
line, or cells from a patient. In specific embodiments, the cells may be infected with a virus '
prior to the assay, or during the assay. The cells may be contacted with a virus. In certain
other embodiments, the assays may employ celi-free viral cultures. |

In one embodiment, a Triheterocyclic Compound is demonstrated to have activity in
treating or preventing viral disease by contacting cultured cells that exhibit an indicator of a
viral reaction (e.g., formation of inclusion bodies) in vitro with the Triheterocyclic |
Compound, and comparing the level of the indicator in the cells contacted with the
Triheterocyclic Compound with the level of the indicator in cells not so contacteci, wherein a
lower level in the contacted cells indicates that the Triheterocyclic Compound has activity in
treating or preventing viral disease. Cell models that can be used for such assays include, but
are not limited to, viral infection of T lymphocytes (Selin et al., 1996, J. Exp. Med. 183:2489-
2499); hepatitis B infection of dedifferentiated hepatoma cells (Raney et al., 1997, J. Virol.
71:1058-1071); viral infection of cultured salivary gland epithelial cells (Clark et al., 1994,
Autoimmunity 18:7-14); synchronous HIV-1 infection of CD4" lymphocytic cell lines
(Wainberg et al., 1997, Virology 233:364-373); viral infection of respiratory epithelial cells
{Stark et al., 1996, Human Gene Ther. 7:1669-1681); and amphotrophic retroviral infection
of NIH-3T3 cells (Morgan et al., 1995, J. Virol. 69:6994-7000). _

In another emb .odiment, a Triheterocyclic Compound can be demonstrated to have
activity in treating or preventing viral disease by administering a Triheterocyclic Compound
to a test animal having symptoms of a viral infection, such as characteristic respiratory
symptoms in animal models, or which test animal does not exhibit a viral reaction and is '
subsequently challenged with an agent that elicits an viral reaction, and measuring the change

in the viral reaction after the administration of the Triheterocyclic Compound, wherein a



nyxosarcoma |iposarcoma chondrosarcoma osteogeni c sarcoma chordona

angi osarconma endot hel i osarcoma | ynphangi osarcoma

| ynphangi oendot hel i osarcoma synovi oma nesot heli oma Ew ng's tunor
Ielonyosar &gw#ngﬁ donmyosarcoma col on carci nona pancreatlc cancer breast
cancer & prostate cancgL squanpus cel | ESFGAUHEHasal cel
carcinona adenocarC|nona sweat gl and carcinoma sebaceous-gland carcinoma

ol | ar y AP0 e VB BRI G A P E R A PR B PR o,
2004/ 106378hdterbbofid QAPIRRE RS activity in treating or preventing viral disease. Animal _
models that can be vsed for such assays include, but are not limited to, guinea pigs for
respiratory viral infections (Kudlacz and Knippenberg, 1995, Inflamm. Res. 44:105-110);
5  mice for influenza virus infection (Dobbs et al., 1996, J. Immunol. 157:1870-1877); lambs for
respiratory synciﬁal virus infection (Masot et al., 1996, Zentralbl. Veterinarmed. 43:233-
243); mice for neurotrophic virus infection (Barna et al., 1996, Virology 223:331-343);
hamsters for measles infection (Fukuda et al., 1994, Acta Otolaryngol. Suppl (Stockh.)
514:111-116); mice for encephalomyocarditis infection (Hirasawa et al., 1997, J, Virol.
10 71:4024-4(31); and mice for cytomegalovirus infection (Orange and Biron, 1996, .
Immunol 156:1138-1142). In certain embodlmcnts of the invention more than one

Tnhetcrocychc Compound is administered to a test animal, virus, or viral-infected cell.

5.11 YVIRUSES AND VIRAL INFECTIONS

Viruses and viral infections that can be treated or prevented by administering a
15  Triheterocyclic Compound include but are not limited to those listed in Table 3 including, but
not limited to, DNA viruses such as hepatitis type B and hepatitis type C virus; parvoviruses,
'such as adeno-associated virus and cytomegalovirus; papovaviruses such as papilloma virus,
polyoma viruses, and SV40; adenoviruses; herpes viruses such as herpes simplex type I
(HSV-), herpes simplex type 11 (HSV-II), and Epstein-Barr virus; poxviruses, such as variola
20 (smallpox) and vaccinia virus; and RNA viruses, such as human immunodeficiency virus
type I (HIV-I), human immunodeficiency virus type II (HIV-II), human T-cell lymphotropic
virus type I (HTLV-I}), human T-cell lymphotropic virus type I (HTLV-II), influenza virus,
measles virus, rabies virus, Sendai virus, picornaviruses such as poliomyelitis virus,
coxsackieviruses, rhinoviruses, reoviruses, togaviruses such as rubella virus (German
35  measles) and Semliki forest virus, arboviruses, and hepatitis type A vinis.
In a one embodiment of the invention, the Triheterocyclic Compounds are used to
treat or prévent a viral infection associated with a virus as listed in Table 3. In another
‘emb-odiment, the Triheterocyclic Compounds are used to inhibit the replication or infectivity -
of a virus listed in Table 3. In yet another embodiment, the Triheterocyclic Compounds are
W0 used to inhibit the growth of a cell infected with a virus listed in Table 3.

TABLE
Herpesviruses: EBV



91 hepatoma bile duct carcinoma choriocarcinoma sem noma enbryonal
carcinoma WIns' tunor cervical cancer uterine cancer testicular tunor

| ung carcinoma small cell lung carcinoma bl adder carcinonma epithelial
carci nona [ rocytoma rnedul i obl astoma crani opharyngi ona
ependynona ‘g%izﬁdgﬁl)%% henangi obl ast o acoustic neuror?é:#%%f’%'ﬂ’a‘gﬁﬂrogl i oma

meni ngi oma nel anonma neurobl astonma retinoblastoma In specific enbodi nents,
cancer, malignancy or dysproliferatiNgveh@spg (such as netapl asias and
dyspl asi as), or hyperproliferative diapesitssaimitie treated or prevented in
the ovary, breast, colon, lung, skin, pancreas, prostate, bladder, or
uterus.. In other Adenoviwses:5 enbodi nehl straissar conm, nel anoma, or leukemia is

treated or prevented. .
Retroviruses: HIV-1 and 2
HTLV-I

Human Papillomayiruses: HPV - all strains

Birnaviruses: Infectious pancreatic necrosis virus
Other: African Swine Fever virus (all strains)

512 PRODRUGS .
The present invention also encompasses the following prodrugs of the Triheterocyelic’

Compounds of the invention:

O
\ ——
\
N e NP
N
0 o)
%o
-~
kY
Ofp—o HQ OH
HO™ \
OH
Compound 66 Compound 67

Phosphoric acid mono-(2-{2-[5-(3,5-
dimethyi-1H-pyrrol-2-yimethylene)-4
-methoxy-5H-pyrrol-2-yi]-indole-1-c
arbonyl}-benzyl) ester

Phosphoric acid mono-[2-(3-{2-[5~(3
5-dimethyl-1H-pyrrol-2-yimethylene
)-4-methoxy-5H-pyrrol-2-yl}-indol-1
-yi}-1,1-dimethyi-3-oxo-propyl)-3-m
ethyl-phenyl] ester

In certain embodiments, the invention provides methods for trc’eating cancerina
patient, comprising administering to the patiént an effective amount of Compound 66 or
: Corripound 67. In certain embodiments, the invention provides methods for treating a viral
0 infection in a patient, comprising administering to the patient an effective amount of
Compound 66 or Compound 67. Illustrative methods for synthesizing Compound 66 or

Compound 67, respectively, are described in Example 4.



I n anot her enbodi nent, the Triheterocyclic Conpounds are used to treat or
prevent cancers including prostate (nore preferably hornone-insensitive),
Neur obl astona, Lynphona (preferably follicular or Diffuse Large B-cell),

Breast (pr strogen- receptor positive), Colore trial,

Ovari an, L?/)L %@%‘%&% ef erably non-Hodgkin's), 10 Lung ( %&@F&@%ﬂ@q&ml I

cell), or Testicular (preferably germcell). In another enbodi nent, the

Tri heterocyclic Conpounds are used to inhibit the gr h of a cell derived
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enbodi nents, such assays may use cells.of a Il ,line, ar .cells fragma
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cultured ce t an in a viral reaction
f or mat i on edf 200H¢ Wikypandioadigasind idpplicdtivn of\Protirdgh €. Burldgsazd edy t985¢ 15.

Co d, d i ng. | .the indicator. in. t | ls,. tacted
W th the HRrYerRtARepR bt e B Pefttct o BRITRRRES, | n ol | s
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that the Triheterocyclic Conpound has activity in treating or preventing
viral di seperthaGemponediedventagags praperties ingdd, sush asupiskeadwraljen efipetionder  but

onset of action; or 2) are biologically inactive but are converted in vivo to the biologically

-

active compound. Examples of biohydrolyzable esters include, but are not limited to, lower
alky! esters, alkoxyacyloxy esters, alkyl acylamino aﬁcyl esters, and choline esters. Examplés
20  of biohydrolyzable amides include, but are not limited to, lower alkyl amides, a-amino acid
amides, alkoxyacyl amides, and alkylaminoalkylcarbony! amides. Examples of
biohydrolyzable carbamates include, but are not limited to, lower alkylamines, substituted
ethylcnedianﬁnés, aminoacids, hydroxyalkylamines, heterocyclic and heteroaromatic amines,

and polyether amines.
25

6. EXAMPLES
61 EXAMPLE1

Compound 1 hydrochloride was prepared as shown in Scheme 2a below.



are not limted to, viral infection of T |ynphocytes (5elin et al., 1996, J.
Exp. Med. 183:2489 20 2499); hepatitis B infection of dedifferentiated
hepatoma celI's (Raney et al., 1997, J. Virol. 71:1058-1071); viral

i nfection salivary gland epithelial cells (dark or al., 1994,
Aut oi muni fﬁ"%@‘?“%‘%ﬁ?; synchronous Hi Vgl infection of COATSARMMNIE | ¢ cel |
lines (Wainberg et al., 1997, Virol ogy 233:364-373); viral infection of
respiratory epithelial cells (Stark et al., 1996, Human Gene Ther.
7:1669-1681); and anphotrophi c retrogckeshe 2a1f ection 25 of NlH 3T3 cel | s
(Morgan et al., 1995, J. Viroi. 69:6994-7000). In another enbodi nent, a
Triheterocyclic Conmpound can be denpbnstrated to have activity in treating
or preventing viral disease by adm nister iy \Trl heterocycl ic Conpound to
a test ani nal ha(yd;ﬁg,g synmptonms of a | of "@ajch as chara

hﬁl‘l stic
resplratory tor% i mal l's, or

exhi bi t \6 acl_u_dn—;gﬂd- b\ lr:‘géequ-em-l-yggéd. .

that elicits aﬁh VI r alCHeElact i or'iIlr %urﬁ’%ﬂpﬁb changé i R

reaction aftdr the adm ni stratlon of the TB4( dHekycii c CBrpoufld, wherein a
WD 2004/ 106328-PCT/ CA2004100 0 7983 93 r et in the vial reaction or a
prevention of the vital reaction indicates 80f%at the Trihet erocyclic
Conmpound hascmgtivity in treating or preventing viral disease. Aninal

nodel s that ca T used for such assays include, but are not linited to,

gui nea pigs fo piratory viral infections (Kudlacz and Kni ppenberg,

1995, Inflamm s. 44:105 0); 5 m FMsq ,i-nfluenza virus infection (Dobbs
et al. 1996,._7_._.me | . R banbs for respiratory synciti al
virus infecti OE@ %ﬁsot et af* Zalpl . Veterinarmed. 43:233- 243);
m ce for neuroth ic virus infHec |0HCI(Bam|~l & al ., 1996, Virol ogy
223:331-343); hansters for neasles infection I%"JFukuda ‘et al., 1994, Acts.

Q ol aryngol . Suppl (Stockh.) 514:111-116); mice for encephal ony'ocatdi tis
infection (Hi rasava et aI : 1997 3 Vi raI 10 71: 4024 4031) and mce for
cyt onegal ovi r ustrepetaien;o; piledinsate Arqigrd-catborgide B| munol .
156:1138-1142) .1, i '

Tri heterocyclic dcﬁsﬁg%%%kph&ggﬁgm S égi{{%l&g&tse@séféj %&%ﬁ#ﬁﬂ(\%{nﬁ%& GS@S

viral -isf emL;adras:&Idbd DMEL(]ZZVInRﬂ%EB«!lAMdeMe dvaEfﬁ]ﬂxﬂ‘dSI‘bfemhﬁgamlﬁmﬂ ral

|nfect|onsthat ca treated or prevepnted b admn terin
Tri het er ocGETHe e e Rer R 105 S8 domranuAlead 1HHaL pPRide fhe;

Tabl e 3 i npjiagdvap ngﬂéx ashOkhilel s8id. eﬂﬂ&l‘lim% \\Hcﬂb’ftﬁqmstli@ WhAs sdIfPRds tis type B
and hepat itis type C virus; parvoviruses,
suspended in dry dichloromethane (20 mL) and cooled t0 0 °C. A solution of 4-methoxy-3-
pyrrolin-2-one (A) (1g, 8.84 mmol) in dichloromethane {10 mL) was added dropwise and the _
10 resulting reactjon mixture was stirred at 0 °C for 30 min, then at room temperature for 20 h.
The mixture was poured onto ice (75 mL), treated with aqueous NaOH 4N (50 mL), diluted

with EtOAc (100 mL), and stirred for 15 min. The layers were separated, and the aqueous

layer was extracted with EtOAc (3 x 60 mL). The combined organic layers were washed
with brine (3 x 200 rnL),- dried over Na;SOy, filtered and concentrated in vacuo to afford a

15 crude residue that was purified nsing flash column chromatography over silica gel with a
gradient elution of 0-20% EtQAC/Hexanes to provide Compound B as a white solid. NMR
'H (300 MHz, CDCL): & (ppm) 3.95 (s, 3H); 5.90 (s, 1H); 9.30 (s, 1H), 9.92-10.34 (bs, 1H).
m/z: 205.1 [M+1] |

- Preparation of 5-indolyl-3- methoxypyrrole-2-carboxaldehyde C
20 To a mixture of Compound B (120 mg, 0.60 mumol), N-Boc-indoleboronic acid (150

mol%, 230 mg), barium hydroxide octahydrate (150 mol%, 278mg) and



such as adeno-associ ated virus and cytonegal ovirus; papovaviruses such as
papilloma virus, polyoma viruses, and SV40; adenoviruses; herpes viruses
such as herpes sinplex type | (HSV-1), herpes sinplex type Il (HSV-11), and
Epst ei n- Bar}, Vi . .-POXViruses, such as variola 20 (smal|l oxz and vaccinia
virus; and égﬁééﬁﬁﬁ’gs, such as human jmmunodef i ci ency JVF’ 0p4/00879p

(H'V-1), human i mmunodeficiency virus type |1 (HV-11), human T-cell

I hot r op| Lrus .t J (HTLV-I hu -cel hotropic yirus_ type ||
U S Biforpiitntiauphhphito e lad I (1D rigives 48 Y fess adlsripdestiipdss
pi cor navi mygRfe SFUSHDREF/ P&k (E]’miﬂl, DIOURNY Thé!fhixmwas Sl iof Y 568 80 PRIIAQY T uses,

reoviruses, togaviruses such as rubella-virus (German as neasles) and
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Her pesvi r dppm)ed.?h (si SEIAGSA G il HseS (sATH); 2.00 & b); 7TRSt(E dM)r LdeEl, 1H); V-4 (dnd 2
HTLV-1  Hyngi I lomayi - HPV - all strains Birnaviruses: |Infectious
pancreati ﬁﬁ@cfﬁ@f@bg’?’ 's{ﬂae’ﬁg{’ﬂ African Swi ne Fever virus (all strains)
5.12 PRODRUGS The present invention al so enconpasses the foll ow ng prodrugs
of thagTri het epapyetitcof Commarnddhydbcliléded nvention 5 O O

To a solution of Compound C (2 mg, 8pmol) and 2,4-dimethylpyrrole (100 mol%, 0.8
mg) in methanol (0.4 mL) was added 1 drop of saturated methanolic HCI. The resulting dark

red solution was stirred for [ h at room temperature. The reaction mixture was concentrated

in vacuo and the resulting residue was dried in vacuo to provide Compound 1 hydrochloride.

15 NMR 'H (300 MHz, CDCly): & (ppm) 2.33 (s, 3H); 2.63 (s, 3H); 4.04 (s, 3H); 6.10 (s, 1H);
630 (s, 1H); 7.07-7.16 (m, 3H); 7.30 (t, 1H); 7.60 (d, 2H); 12.22-12.38 (bs, 1H); 12.90-13.10
(bs, 1H). m/z: 319.17 [M+1].

Preparation of Compound 1 Tartrate
About one gram of Compound 1 hydrochloride was dissolved in 100 mL of

20  ethylacetate and washed with 5% NaOH solution (2 x 20 mL) (until the water layer has 2 pH
between 9 and 10). The resulting organic laj(er was then separated, dried and evaporated to
obtain Compouﬁd 1 (free base).

- About five grams of Compound 1 were transferred to a freeze-dry flagk, and 100 m!
of acetonitrile was added. The resulting orange suspension was agitated for one minute.

25  Then 50 ml of distilled water and 2.36 g of L-tartaric acid was added. The resulting red-to-
purple mixture was agitated for 5 minutes. Another 50 ml of distilled water was added, and
the thick brown suspeﬁsion was agitated for 5 minutes. The freeze~dry flask containing the
suspension was immediately cooled to a tempcrahﬁe of beﬁeen -53 t0 -78 °C to freeze the
suspension. The flask was then installéd on a freeze dryer and vacuum was applied. The

30 flask was maintained under a pressure of less than 50 mTorr (0.07 mbar) until thé material

was dry, providing Compound 1 Tartrate as a red-to-brown amorphous powder.



cQ>Lk NN OO!O0O O1L HOB\ 1~ OH HO P-O OH Conmpound 66 Conpound 67
Phosphori ¢ add nono-12-(3-{2-[5-(3 Phosphoric acid nono-(2-{2-[5-(3, 5-

, 5-di met hyl -i H pyrrol - 2-yl net hyl ene di nmet hyl -1 H pyrrol - 2-yl net hyl ene} 4

- 4- met hoxy- rrol-2-yg-indol -1 nethoxy-5H pyrrol-2-yl]-indole-Il-c

-yl)-1, 1- di‘ﬁ@?%’ilg‘ggﬁoxo- propyl)-3-m arfgonyl ) - benzyl ) est"kf”ce‘tzpfwoi’?}ﬁ%nyl ]
ester In certain enbodinents, the invention provides nethods for treating
cancer in a patient, conprisi adm nistering.to the patient an effective
amount of Conp&amgoEH W%gw&s 810 prepared a3 SoWN I BAWMSRbSIoW. he i nvent i on
provi des nethods for treating a viral .0 infection in a patient, conprising
adm nistering to the patient an effective anount of Conpound 66 or Conpound
67. Illustrative methods for synthesizsagméapound 66 or Conpound 67,
respectively, are described in Exanple 4. WD 20041106328 PCT/ CA2004/ 000793
95 The present invention also provides prodrugs of the Triheterocyclic
Compounds of the invention. Prodrugs include derivatives of Triheterocyclic
Conpounds t hatP@an _hydrol yze, oxidi ze, QoMs ot herwi se react under bi ol ogi cal
condi ti ons (fM\vi trBO%’r' '?‘W};W@Pa t(d{;ﬁh\éidgdﬁ an ,act§ i het erocyclic
Conpound of”the i nvent|on, Exanpl eBroirodiugs 5 in f 2 are not
limted to, derivati 9@%3'§%7%t abolites of a conpound ofge¢ he invention that
i ncl ude bi ohy?jrol yzabl e noi eties such a¥ bi ohydrol yzat’e ani des,

bi ohydrol yzabl e esters, biohydrolyzable ca mat es, bi ohydrol yzabl e

car bonat es ) anebnf), whgamr ol yzabl e. phosphat e &nil ogues. In certain

embodi ment Boxaney BikenagO0f Ki het er g¥yel i c Confjounds W
groups are t H8 ¥ower al k g t he carboxylic acif: 2 oxyl ate 10
esters are _conveniently f0O 80er1Tyrng any of Yhy P dl acid

moi eti es prEER LN HOI (cat) HEY

c CH,OH : 1

Synthesis of S-bromo-3-methoxypyrromethene (B%)

5 To a mixture of diethylfonﬁanﬁde (3 eq, 5.8 mL) and chioroform (5 mL) at 0 °C was

‘added dropwise a solution of phosphorus oxybromide (2.5 eq, 12.6 g) in chloroform (15 mL).
The resulting suspension was stirred at 0 °C for 30 min, and the solvent was removed by |
rotary evaporation to obtain the Vilsmeier complex as a white solid. After drying in vacuo
for 20 min, the solid was treated with chloroform (10 mL) and cooled to 0 °C. A solution of

10 4-methoxy-3-pyrrolin-2-one (A, 2 g, 17.7 mmol) in chloroform (20 mL) was added dfopwise-
and the mixture was warmed to room temperature, then heated at 60 °C for $h. The mixture
was poured onto ice {75 mL), and the pH of the aqueous solution was adjusted to pH 7-8 by
treatment with NaOH 2N. EtOAc (40 mL) was added to the resulting precipitate and the
mixture was filtered over Celite® to remove the black solid containing phosphorus salts.

15 The two layers were separated and the aqueous layer was extracted with EtOAc (3 x
100 mL). The organic layers were combinéd, washed W1th brine (3 x 200 mL), dried over
-Na2504, filtered and the solvent was removed by rotary evaporation to furnish the crude
cnaﬁine intermediate B’.

The residue was filtered over a pad of silica gel (50 mL) using a 10%

10  BtOAC/Hexanes as eluent fo obtain the enamine as an oil, which upon drying in vacuo lead

to a'beige solid.



the nol ecul e. Prodrugs can typically be prepared using well-known nethods,
such as those described by Burger's Medicinal Chem stry and Drug Di scovery
6 h ed. (Donald J. Abraham at., 2001, WIley) and Design and Application

of pr odr ugs ‘252 0@&% ard at., 1985, Harwood Academ c Publishers Gith).

Bi ohydr ol y2AB¥ ies of a Trihetergcyclic 15 Conpourtds"@2oU@oHdt |
interfere with the biological activity of the conpound but can confer upon
that conpound sgyan. ALY, pProperties in vivo, such as uptake, duration of
action, or onset of action; or 2) are biologically inactive but are
converted in viM/é: 8- 1B4tHi ol ogically active conpound. Exanpl es

of bi ohydr ol yza%eﬁgﬁm%ﬂggkm%a.g%?gy i ij&)q’;ggﬂj?% &q?%\ﬁg 3&:7%3 yl

esters, al koxyacyl oxy esters, no “al esters; ’i ne
esters. BE3ihpt.e3428 (@f2HD; D8/ 3y 6ABI(% 3HN des i ncl ude, but are not linmted
to, lower alkyl am des, a-am no acid am des, al koxyacyl am des, and

al kyl am noal kyl carbonyl am des. Exanpl es of biohydrol yzabl e carbamat es

i nclude, but asenineiis 5lifddIAB-nethsPeiroRlKydrdakdl@shydeyOyt i t ut ed
et hyl enedi am nes, am noaci ds, hydroxyal kyl am nes, heterocyclic and

het eroaronatic am nes, and polyether amnes. 25 6. EXAMPLES 6.1 EXAMVPLE 1
20041106328 PCH CASBOAT DS E03 o SARRE R R HRHALIR RRCBIS T s PR . o, 5
DVF 7 i B@Fhh (0GNeqCHH0ONE). “THemixtu@HDmelEely Henafme bHght yello@a0d was Birfadidf 2. 8H20 H
4:1 DMg Ho of-for S dlder e H OB H8 | | -
' A solution of 5-bromo-3-methoxypyrromethene (B’, 1.17 g, 4.51 mmol) and N-Boce-
indoleboronic acid (B*?, 1.1 eq, 1.29 g) in 10% water/dioxane (15mL) was degassed and
pufged with Na. The solution was transferred to the suspension of Pd(PPhy), in toluene
followed by the addition of Na;CO4 (3.0 eq, 1.23g). The mixture was stirred for 3h at 100 °%,
15  then treated with NaOMe (1.0 eq, 244 mg). The mixture was stirred for 15 min at 100 °C,
then treated with another portion of NaOMe (1.0 eq, 244 mg) and stirred.at 100 °C for 10
min. . '
The mixture was poured onto water {100 mL), the pH of the solution was lowered to
pH 7 with 2N HCI and the mixture was stirred for 10 min. The brown precipitate was
20  recovered by filtration over a fritted disc funnel and washed with water (2 x 50 mL). The
precipitate was dissolved in acetone and the solvent was removed by rotary evaporation. The
resulting solid was treated with 5 mL of CHCl; and Et;0 (10 mL) and the solution was let
stand for 5 min until a yellow solid was obtained, which was filtered over a fritted disc
fupnel. The yellow solid was washed with 10 mL of CHCl; then 2 x 10 mL Et;0.
25 '
The desired 5-indolyl-3- methoxypyrrole-2-carboxaldehyde (C) is thus obtained asa

yellow solid and used without further purification,

Yield: 807 mg, 75%.
30 M/Z:241.17 [M+H'1]
RMN 'H (300 MHz, CD;0D):" (ppm) 3.95 (s, 3H); 6.40 (s, 1H); 6.95 (s, 1H); 7.00
(t, 1H); 7.15 (¢, 1H); 7.35 (d, IH); 7.54 (4, 1H); 9.33 (s, 1H).



HCl(cat) H\ N CH3OH 1 . HCl HN CH3 Preparation of

5- br ono- 3- net hoxypvrrol e- 2- car boxal dehyde B To a sol uti on of phosphoryl
brom de (220 nmol % 5.58 g) in dry dichloronethane (20 5 nL) was added DWW
(220 mol % 1.4 nL) dropwi se over 2 mnutes. The resulting reaction mxture
was stirred” A% enperature for \?\Eom n and concentrglcF1 FAPHPUY to
provide the Vilsneyer conplex as a te solid. After drying in vacuo for

| h, the white SOéndinvaivn of Sdpdeigiedniethotypyetoleit-anrboreildehyde (COwith 2,4and cool ed
to 0 C. A gol ilon f 4-met hoxy-3- pyrrolin-2-one (A (1g, 8.84 mmol) in

di chl or one PHE") was added dropwi se and the 10 resulting reaction

m xture was stirred at 0 C for 30 nmin, then at roomtenperature for 20 h.

The m xture was_poured ontqg_ice (75 nL), treated with aqueous NaCH 4N (50
nL), diluted whssuspensionef fandalyl-3- metoxypyriole 2-seypoxatdehyde (G200 mey @83 wer e

separ at ed, ) &g’?n I b ). The
conbi ne% orga %&ng@@g& eoﬁgﬁg&%@ﬁﬁﬁﬁaéyﬁ%&%ﬁﬁﬁ%’Plﬁ@a%gver
Na2SO4, fi hethamdicdi(dl (2¢0hdanThe seldtiominuasdiately ormfdfdaridpiak and wasgdiered ézi2iue t hat
was purified using flash..colum,. chronmatogra over silic el.. Wwth a

O adbent  efPYBieheres 0T es R RS rSr BiRby Pt i Btidvas i o

sol i d. NVR{isflived398tA& (30 QG] The ofgafiepidise val Waktied withlaguedusIHCD; (fat.12x 9. 30
(s, 1H), 9.92-10.34 é)gs 1H .. . mz: 205, 1 Ll\/Hrlb Prepar at,i on of 5-indol vl - 3-
met hoxyw r P&mb)brigs ﬁ%m‘é&ﬂvéomp@h u$ Mzl Danfidtersd and fpaperied (120 ny,

0. 60 1), N N | & ' j 20m 9 : ' oxi de
octahyalat & (1?@5\e %Wo%‘g%)gbggbd' b bty €988 ot g 79,%‘{t 97

di cl or o( di phieddtpt0sphienaiceas duamte) pal | adi unm(11) (10 nol % 48 ngy), was added
a degassed mxture of 4:1 DVF/ water (15 nL, 0.04M. The m xture was stirred
for 3 hat 80 C, then diluted with EtOAc (20 nL) and water. The resulting
sol ution was fiVieRk @87 mgf93gh a pad of Celite and the |ayers were
separated. The o i y was washed with brine (3 x 50 nL), 5 dried over
Na2SsO4, filter M%%gbgah@éﬁrat ed in vacuo to provide a crude residue that

ified Lp! | ral 1 | rhh
was pusified ugimo'H {396 M@ﬁﬁ&&i&ﬁi@%f&bﬁﬂ@%@ 3{?13:32 (s 399 490l (s,WHHh a

2P
gradi ent el.ution of 0-75% Xxanes to provide Conmpound C as a green
solid. 'H NER(SOE:44 (s.ABBOHPS-722 (pppH); 892dd, 1D, 3H); 6.40 (s, 111); 6.95
(s, 111); 7.00 (t, IH); 7.15 (t, 1H); 7.35 (d, 114); 7.54 (d,

6.2 EXAMPLE2

Effects of Compound 1 Tartrate on cancer cell viability in vitro

20 To demonstrate the effect of Compound 1 Tartrate on cell viability, cellular ATP
levels were measured before and after treating selected cell lines with Compound 1 Tartrate, |
Selected cell lines included C33A cervical carcinoma cells, Mre-5 normal lung fibroblasts,
PC-3 human prostatic carcinoma cell line, OVCAR-3 human ovarian carcinoma cell line,
H460 non-small cell lung cancer cell line, A549 human lung carcinoma cell line, Hi1299-

25 human_non-small cell lung cancer cells, MCF-7 human breast cancer cell line, SW-480
human adenocarcinoma cell line, B16-F1 mouse melanoma cell line {(American Type Culture
Collection, Maﬁassas, VA USA), HMEC normal mammary epithelial cells (Clonetics San
Diego, CA, USA) an_d ADR-RES human breast caﬁcer cell line (NCI, MD, USA), which
were cultured in the media recommended by the American Type Culture Collection. The

30 cells lines were plated in 96-well microtiter pl_ates {PerkinElmer Life Sciences Iné, Boston,
MA, USA) at a confluency that aliowed them to reach confluence afier 4 days of growth. One



111); 9.33 (s, IH). mz: 241.17 [M+1l] 10 Preparation of Conpound 1

hydr ochl oride To a sol ution of Conpound C (2 ng, Stnol) and

2,4-di methyl pyrrole (100 nol% 0.8 ng) in nmethanol (0.4 nL) was added 1
drop of sat hanolic ]-1Cl. The resulting dark red solution was
stirred forwloazh&g]togﬁgom t enperat ure. 'Iigﬁ reaction m xt urBTeA2006WeA! r at ed

I n vacuo and the resulting residue was dried in vacuo to provide Conpound |
hydrochloride. 15 NVR 'H (300 MHz, CDC13): 8 (ppm_ 2.33 (s, 3H); 2.63 (s,
311); 4. o4daysfterplptinggthe gelissvere fpated witlygarious canqpetratiopy of/Carapquagd 1J4ytratez. 30 (t,
1H); 7.60 ; Eég] ( 5"”]1%5 20043 ai 7. 319.17
[ MF1] . Pr e%tgcrka ?%nﬁn%ﬁf%%ﬁp&é n df ar tr are qu(d%%ﬁ%n?egt}%}g%&g?ﬁ@é o und 1

hydr ochl or Atleicnbe., 8t. $ poisyMibsouri, TR ) pditubdd iR theatdopimendtd iredantd vealaddtdwb t h 5%

NaOH sol utj 20. oL il th ter | H . bet 9 and
o e e Rl The Lo Sbridkdt terell wedlohral s GoP Binaieiet Bor at od t o
obt ai n SCOm(g@P Neld ]fuf e %em;a.faé ?uaﬂﬁﬁb'ﬂ udih ﬂuﬁﬁﬁa@fcn@?ia@@éﬂ? Qbaetidn s\rogé:ﬁ (Bio-

transferred to a freeze-dry flask, and 100 ni of acetonitri was added.

The resul t Whistabseraligd USdg pBireseamits wess ploftadaelativer to untseateddontrokeellgsvtiighen SO mi
of distilled wat er %n€0%.0§6 g of L-tartaric acid was added. The resulting
red-to- pu‘yfffg M %t urewa "agitated for 5 mnutes. Another 50 m of

di stilled wat erasvfigstaesdean thedatgrapief Bifurs i, Ooayound USTetRaE Bk 3gnifi@hilpt ed for
5 m nutes. The freeze-dréwf | ask containing the suspension was inediately
cool ed to EreaierfiBrtan ALY svelpay (apess celixthanin npgnat cells. tleasyrements of A4&pensi on:

The flgsk ' : f r@@aﬂemg g{gﬂim yg£d. The
30 flagﬁ V\P/ggasngil]ﬁ%% ﬁ%&ﬂh&n g?ﬂgt%?'ggssﬁreéﬁgwgsg t han mlorr n?’% d7fnbar)
until the Tatrate wab signidisandiyymorp effedtide aio@ermenA TP levelf an the stmcenselidine®d- t 0- br own
anor phous goywer . 200411063 P 0041000793 .. 98. Cormou
hydrgchl'orﬁggﬁ\ﬁ&gcﬁg‘éﬁoﬁ?gﬁ ﬂ%%es&é%sﬂn%ﬁle lipgs hvxﬁnd%g#é%e 2b 0CH3
CH3  POBr 3rkésetcavtsidpioadiatiohtt GénBiouhd NaeFirate ik séleaﬁvelsr@wqeoxi&to@k@es&‘i@C, 70%

Boc

and is useful for treating or preventing cancer, particularly lung or cervical cancer.

15 To further demonstrate the efficacy of Compouﬁd_l Tartrate as an anti-cancer agent,
the effect of various concentrations of Compound 1 Tartraic on cellular ATP levels in ten
different cancer cell lines was evaluated. As depicted in Table 1, Compound 1 Tartfa_te
showed greater efficacy in decreasing cellular ATP levels in the cancer cell lines than in.the
HMEC normal mammary epithelial cell 1i1_16. These results demonstrate that Compound 1

20  Tartrate is a selective anti-cancer agent.

Tablel. Anti-oncogenic effects of Compound 1 tartrate -
Cell line . Tissue ICs of Compound 1

_ tartrate (uM)
"C-33A Cervix - 0.2
PC-3 Prostate 0.2
OVCAR-3 | Ovary 0.2
H460 NSCLC 0.3
A549 NSCLC 04
H1299 NSCLC 0.5
NCLADR-RES Breast (Mutli-drug 0.4
. resistant)
MCF-7 - Breast 06"

SW-480 Colorectal . 0.2



A B B' 1) Pd(PPh3)4, Na2CO3 Di oxane | Toluene I H20 CH3 H3 100 eC Il | ~ ~
\'l JNNNCHON 2) NaOWB HHHOQ (cat) HHA ,HN 70% 2 steps ¢ CH3OH |
Synt hesi s of 5-prono-3-net hoxypyrronmethene (B') 5 To a m xture of

di et hyl f or mam de 83 eq, 5.8 nL) and chloroform (5 n.) at 0 C was added
dropwi se a ¥OPEH18H2%t phosphorus oxybronide (2.5 eq, 12G/EH2094P08ME or of or m
(15 nL). The resulting suspension was’stirred at 0 C for 30 mi n, and the

sol vent was renov [ rotary evapgra ' obtain the ViJ.sneier conpl ex
as a white solid. EBCA{P?}ér drying in vacu%b&%ﬁ’ﬁﬁo mn, the Sglol%d was treated

with chl orof orm (HMEC) and cool ed NemBal@resst sol uti on of - 1@.00

4- met hoxy=3-—pyrrotr-2-one—{tA—2—g—++—7Fnror—rrn——chtorofor-m26—rt> was
added dropw se *Theithhibitingrdontentrationp30 (€4 Baded on amarniremes af ATR levele ¢akelneat ed
at 60 C faor. b5h. The m xture ,was poured,onto ice (75 nL), and the pH of the
agqueous soﬂﬁ?%ﬁ%@&?mﬁ&?ﬂE%mﬁ@%ﬁcq@ghby treatnment with NaOH 2N. Et OAc
(40 nm.) was added to the resulting_ preci Eitate and the mxture was filtered
over Celite(r) to renove the bl ack’sol ni ng phosphorus salts. 15 The

two |ayers were sRRALA&HLARE 1'HSAINEBHSNth Y CErvitaBTENS vivh th Et OAc (3
x 100 nL). The organic Tayers were conbl ned, washed w rrne (3 x 200

nL), drg ed overr, diaéeiahte the hitRuAEr achiPily S ConBRuEE NMTaBiEe MSHRY SPehRihehtdl ary

evaporation to furnish the crude enalnine internediate B' . The residue was

filtered oweecendpetad if CB17 $CHY/GEID 1i® (Ghyrlea Rivey MAIUSA) it @hichtwsranes as

2 bl ge. oo Gt S5yt H5 Bleef R8s HBUHERGGCH Mol Ay g, (50¢ 1

M Z: 260. IhavifgbbrvidhNeakber300 MHz, CDC13): S (ppm) 1.24-1.37 (m 6H);

3.31-3.46 (a, 2’I‘|i1|)e C3E’.))1*&711?111'1(3.{?11 cervical cancer cells were maintained in RPMI (Hyclone, UT,

10 USA) supplemented with 10% inactivated fetal bovine serum (Bio-Whittaker, MD, USA) and
1% penicillin-streptomyein-L-Glutamine (Gibco, NY, USA), under 5% CO; at 37°C, and
passaged twice a week. The cells were grown at a confluency lower than 70% and than
collected with Trypsin (Bio-Whittaker, MD, USA). The cells were then centrifuged and
washed twice using phosphate buffered saline solution (PBS) and resuspended in PBS at 2 X

15 -10%cells per 100 pl. Viability was examined by staining with trypan blue (Gibco, NY, USA).
and only flasks with cell viability greater than 95% were used for in vivo studies.

C33A cells were injected subcutaneously into the flank of female CB17 SCID/SCID
mice. Fach mouse was inoculated with a suspension of 2 X 10° tumors cells per 150 ul on
day zero. There were three treatment groups of ten mice each: (2) a negative control group,

20 (b) a positive control group and (c) a group treated with Compound 1 Tartrate.

| Treatments started on day fourteen afier C33A cells transplantation. Compouﬁd 1
Tartrate was administered I'V once daily for five consecutive days at a dose of 4.5 mg/kg.
Compound 1 Tartrate was prepared fresh daily in a vehicle solution of 5% Dexirose (Abbot
Laboratories, QC, Canada) and 2% polysorbate 20 (Sigma, St. Louis, Missouri, USA). The

25  negative control group was treated with vehicle alone. The injection volume for both
Compound 1 Tarirate group and the negative control group was 150 ul. The positive control
group was treated once every 3 days for five times with cisplatin (Sigma, St. Louis, Missouri,
USA) at a dose of 4 mg/kg, Cisplatin was formulated in PBS on each day of the injection and

was administered IP in an injection volume of 80 pl.



3H), 4.03-4.18 (g, 2H); 5.58 (a, 3H); 6.98 (s, 3H). 5 Synthesis 5-indolyl-3-
nmet hoxypyrrol e- 2- car boxal dehyde (C) To a degassed solution of toluene (1.5
m.) were added Pd(OAc)2 (0.1 eq, 86 ng) and PPh3 (0.45 eq, 456 ny). The

m xture i i,at ecane bright yellow and was stirred at 10 70 for 20
m n under %82@4§@66€| on of 5-brono- 31658t hoxypynr onet herd%:T(Céz004&'['[!["93 g, 4.51
nmol ) andN- Boc- i ndol eborom c acid (B",” 1.1 eq 1.29 g) in 10%at erl di oxane
(15nL) was deg sed and N2. The s transferred to the
suspensi on of PP BEE3 g‘?ﬁ%ﬁ%‘pmq téﬁ%?gﬁ 8’? ﬁé?cos (3.0

e% 1. 239) u&ﬁeenmm:ﬁmems&%ﬁdmnﬁﬂm%} @tda%e%unéﬂ?mﬁlbﬁ&pla&l&ﬁb@d with
NaOwe (1.0 eq, 244 . The m xture was stirred for 15 mn at 100 C, then

]'Ereat ed wﬂflwchm@rboﬁhmgéhm@fmmms@ukn@dmwmm Plgtedst i rred. ﬁt 100 C
10 T

sglr ut i onmvvgs I 2‘%&?"2‘5 Ffﬁg%i%%ﬂ%éﬁ%&gﬂ%%ﬁ@%%?%rgé Cé%ﬂtllggrnr Eadef or 10

31I gc ;rﬁnzimﬁcammgmllmss&t?lﬁm :lg(r)cmpwmz X\tf;gmdpmju\fa dohﬁ-altgrmrp ﬁdgzrw@gﬁtﬂoskt ed

i Seol vad a8 ohn GRS he ke Shurbin, eBri peony 2 ALl Logisk 32Eon. The

resul ting ﬁgl-;Fgfm‘{,&@ﬁt@gbe@ﬁmS m. of CHC13 and Et20 (10 m.) and the
sol ution was Stand for 5 mn until a yellow solid was obtained, which

was filtered overshewh in Figerd 3dCempondrtetrate Tisetment stanlosobf 415 wgdkammshed wi t h
10 mL of CI 2 x.10.nL 0..25 The 1 5-indol yl - 3-

ot hoxypy o SRy raRutd b ety eyt R DR FodeBAR Marer P ®) 1 o ana
l|5lg ﬁ/ﬁd Hvu((% ggid)hlpﬁﬁdt&ﬁaicem&ﬂeﬂ lw@thtvlcmlle\ﬁlnsi Gbn &Qismd %Wmmamrdﬂeae vggm 47 EWH} 1]

7100 (1 ThM b GormEp 1 arpl hpd Sty <0 0013 3mpk s o ewemgeshan )| o
éoloﬁ{:lg:)sl?)z% Wﬁ g%gagé%lar%ﬁxal ehydé)(;II (%a ?39&(}139 were gf%na&dﬁ)%rpyr ol e
respectwely On average, no significant changes in body weight were notcd.
As indicated in Figure 3, Compound 1 Tartrate significantly reduces the human
15 cervical tumors imﬁlanted in SCID mice, an art-accepted model for hurnan cervical cancer.
Accordingly, Compound 1 tartrate is useful for inh_ibiting the growth of cervical cancér and

for treating or preventing cervical cancer in a patient, particularly a human patient.



To a suspension of 5-indolyl-3- nethoxypyrrole-2-carboxal dehyde (C, 200 ny,
0.83 5 mvol) and 2,4-dinethylpyrrole (1.1 eq, 94 L) in nethanol (8.3 nL) was
added a solution of nethanolic HO (200;tL). The solution inmediately
turned dark pink and was stirred for 2h at roomtenper ol vent
was renovedGPWYERy evaporation and,the solid was géHFgéogm&?%t OAc (30
m.). The organi ¢ phase was washed w th aqueous NaHCCB (sat 2 x 60 nm)

e e e PANEEL B SyRENEGR G B RontS bt 5198 BB HE. ﬁS 2

gradient of 0-30% Et OAc/ Hexanes as eluent. Yield: 237 ng, 90% M Z: 319. 17
[ Mt} 15 RWN 1$thei®3 MHz, Acetone-d6): S (ppn) 2.13 (s, 3H); 2.21 (s, 3H);
4.00 (s, 3H; 5.81 (s, IH; 6.44 (s, 1H); 6.88-7.22 (m SW 8.02 (d, IH).
6.2 EXAMPLE 2 Effects of Corrpound 1 Tartrate on cancer cell viability in

vitro 20 To denonstr& e the ef t of Conpound 1 Tartrate on cell viability,
cel lular ATP Ievg re rreasur d before and after treating selected cell
lines with rrpound 1 artrated | ectLaHycel |1 i ncl udmbl\mmamervl cal
car ci noma cﬁ no rral fibrobl asts, - n_prostatic

carci noma ¢ ovarian carci cell line, H460 -
non-smal | celd | ung (,aancer ceI l'ine, A#8*%human lung carci n&ﬁ'ac%:el | Iine,
H1299 25 hurran non-snal | cell lung canger cells, MCF-7 human breast cancer
cell line, SW480 hurran ade cin ‘sel | Iine, B16-FlI nouse nel anona
cell line (Ar@ri can pe Eiu rﬁ g @Rl | ét on, I\/anassas wéAliee) . HVEC nor mal
manmrary epit c@, net bls Sa )Q; Oy #DR- RES hunan
breast canc I i (NCI__MD,_LJ A) , ch L-LLI-I’_e.d—J_IQ..t he nedi a

recommended he Ameri ca%0 y]pl_i: &Lture I ectl on The 30 cells lines were
plated in 96-gwel | mcrotif Lp t ciPer kihnEhner Life 50bfe@esyehtnC, Boston,
MA, USA) at a confluency that allowed themto reach confluence after 4 days
of growth. One WD 20041106328 PCT/ CA20041000793 101 day after plating, the
cells were treat ed with various concentgatl ons of Conpound 1.Tartrate.

St ock sol ut Pba of the Conpound i Tarﬁlr'@'}‘oe were prepared in dinmethyl

sul f oxi de (.Si g Aldrich Inc., St. Louol,, M sspuri, USA), diluted in the

recormended Andl t H@ﬁcaxdd%tfcefo Compound 1, KH
. 1

e ———— ————
| CH2Clp, 0°C . THF, 0°C
M4 W LT TMSBr 3 \;\ &
N —

CH,Cly, reflux )\/\jé
e o HEp 0
g& . W

K o 68

Referring to Scheme 3, Intennednate H was synthesized according to the procedure
5  described by Nicolaou, M. G. et al. J. Org. Chem 1996, 61, 8636-8641.

~ Referring to Scheme 3, Intérmediate H (1g, 1.76 mmol) was dissolved in acetonﬁrile

(18 mL), cooled to 0 °C and treated with a solution of Hydrogen fluoride-pyridine (1.76 mL)

- for 5 min to remove the silyl group. The free primary alcohol was oxidized to the carboxylic

acid with Jones reagent (6 mL, added over a period of 30 min)'. and the reaction was kept at 0

10 °C under vigorous stirring for 1h. 2-propanol (4 mL) was added to quench the residual Jones
reagent and the mixture was stirred for an additional 10 min. Saturated aqueous NHCl -



the cells. The total dinmethyl sulfoxide on the cells was 1% After 3 days of
I ncubation the 5 ATP levels in the cells were quantified using a | um nescent
Vi aLi ght detection system (Bio- Wittaker, MD, USA). The results were

pl otted reI é gogléﬁgzd.mtreat ed control cel I s, which were set at a value of
100. As il 1%2eH%¢ I n the bar graph % Figure 1, Corrpod’ﬁ:afcl*zqﬂifof'?"'g?e has a
significantly greater ef fect on ATP IeveI s-in cancer cells than in normal

Compoundl oM P oA ELGAE OB wmpacd Tayert wors Sepaghit. errisgin )

mor e ef f eghhiéayadiwakiRasH it AR AR¥SIsNILIT! 11£4@ Edriedvb dnhy&% 89 and
C33A corrpg?ed W tFll t he lATP I evelqs%1 [ r? normtal cefHILgI I nes I—fI\/E USIS%C g

These r es@hd §lteredroyes asintased glass fisnfioneld The slyant weerempvedbpoatatyel y cyt ot oxi ¢
to cancer I r
particul arelg}@| }'ﬁmﬂ%cﬁfdcréﬁl ﬁé %egﬁgg&ﬂa?% ﬁ]%] f%ur ? hgl\rﬁ%J e%%’%%&%%@yt%g efficacy

of Conpourstlicd gdlaking atgeadist aﬁo-atl%l Et0Antexanageelient. Carbogilit @cid 16¥as vaatat«il s
concentrations (i qurpound 1 Tartrate on cellular ATP levels in ten
different 83RNENEEAIL | i nes was eval uated. As depicted in Table 1, Conpound
1 Tartrate showed greater efficacy in decreasing cellular ATP levels in the

cancer cell |i ¥gsgd:t3788Mg, ne%he‘HﬁWanoM&mgf%pPg?gtﬁbI@h £8Y(s,bi ne.

These results denonstrate ound , sel ective
ant i - cancd®: 2d& % 1Hy207e3.16 aptd Hbﬁ@&é@mlﬁ),e? %422 (B 2y A3 dndH: tartrate
Cell line Tissue |IC30 of Conpound 1 tartrate (M G 33A Cervix 0.2 PC3

Prostate 0.2 : NSCLC
0.5 NCUADR- RES ngrheé’:a:@ &fﬁ?{}y 5% Igumg : e§| ‘gstsglr‘{ teé EWCH% ok ‘dg g"%@@ SW 480
Col or ekﬂt aItoO ’Q. mwmaaammwmm AR CHILEOOAI8 uL, 1.58 mmol), DMF (50 pL)

and stirred for 1h at room temperature. The solvent wes removed by rotary evaporation and

the residual acid chloride J was dried in vacuo for 2h toafford a whjt_e solid.

A solution of Compound 1 (309 mg, 0.98 mmol) in THF (5 mL) was cooled to 6 °C
and treated with solid potassium hydride (155 mg, 2.94 mmol, 70% oil dispersion). The
15  reaction was stirred at 0 °C for 30 min. Intermediate J was dissolved in THF (5 mL) and
added dropwise to the anion of Compound 1. The mixture was stirred at 0 °C for an
additional 30 min, then quenched with saturated aqueous NaHCOQ; (30 mL). EtOAc (15 mL)
was added and the layers were separated. The organic phase was washed with brine (3 x 30
mL), dried over anhydrous NaSQ, filtered over a sintered glass filter funnel and the solvent
20 was removed by rotary evaporation. The residue was purified by column chromatography
~ oversilica gel using a gradient of 0-20% EtOAc/hexane as eluent to afford the dibenzyl
phosphate pfodrug K as'an orange solid.

Yield: 320 mg, 42%. M/Z: 768.35 [M+1]. 'H NMR (300 MHz, CDCl): & (ppm)
1.38 (s, 6H); 2.09 (s, 3H); 2.17 (s, 3H); 2.39 (s, 3H); 5.84 (s, 2H); 3.80 (s, 3H); 4.87-4.99 (m,
25 4H); 5.84 (s, 1H); 6.01 (s, 1H); 6.46-6.56 (1, 2H); 6.79 (s, 1H); 6.83-6.94 (m, 3H); 7.05-7.13
(m, 2H); 7.15-7.23 (m, 4H); 7.27-7.35 (m, SH); 7.36-7.45 (m, 2H); 9.93-10.31 (bs, 1H).

The dibenzyl phosphate prodrug K (130mgl, 0.17 mmol) was dissolved in CH,Cly
(4mL), treated with TMSBr (132 pL,, 1 mmol) and stirred at reflux for 45 min. The solvent
was removed by rotary evaporatlon and the residue was dried over night in vacuoe. The
30 residue was dissolved in CHxCl; (20mL) and washed with brine (3 x 40 mL) The organic
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concentration 50 (1C30) is based on neasurenents of ATP |evels taken 72 h

post treatment conpared to untreated cells. 63 EXAMPLE 3 Effect of Conpound
Tartrate of Cervical Tunmor Cells in vivo 5 rate the

ant| t unor a‘%??‘ﬁ”t“%& Conpound 1 Tartyate in vivo, expe}gﬁ‘gﬁg@%@g&e

conducted in CB17 SCID/SCID mce (Charles R ver, MA, USA) into which were
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and passaged tvvi ce a week. The cells were grown at a confluency | ower than

70% and th NI
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tunors cells per 150 pl on day zero. There were three treatnment groups of
ten mce each: (a) a negative control group, 20 (b) a positive control"-
group and (c) a group treated with Conpound 1 Tartrate. Treatnents started
on day fourtee{ycﬁgﬁ]gq C33A cells transplantation. Conpound 1 Tartrate was
adm nistered IV once daily for five consecutive days at a dose of 4.5 ng/kg.
Compound 1 Tartrate was prepared fresh daily in a vehicle solution of 5%
Dextrose (Abbot Laboratories, QC, Canada) and 2% pol ysorbage 20 (Sigma, St.
Louis, Mssouri, USA). The 25 negative control group was tr@@t ed with
vehicl e al gge. The i njection vol une for both Corrpoumd 1 TeFirate group and

t he negativeicontrol group was 1560 p05| ti v ;ﬁo Bh Ol up wa
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was adm nistered IP in an injection volunme of 80 |I. WD 20041106328
PCT/ CA2004/ 000793 103 The mi ce were wei ghed and the tunors neasured on day
13 and every 2 days after treatnment commenced. Observation continued for 40

days after initial tunor inplantation. The changes in_lgﬁq L aht and in
the cal cul WOSAMM#BP vol ume were plotted. As shown in Figu Aewg%ﬂﬂﬁnﬁge treated

with Conmpound 1 Tartrate experienced a non 5 significant wei.ght |oss,

whereas the cisplatin treated positive_ control %Sulo had a wei ght | oss of
28% on day 29. RefErng teSchtmed, lnl-Brrzepsdimetaanol (Tyrgus %W},@dz@%mcgz after

| osi ng 2. % |5 i WV WARE I e 3,
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Inimal's ¢ AERBHE Pt Bt T aid S8 Set e e hiotpd b oty peSRgions Thedrdip
(p<0.081) \ei¥aliss6lved i FOACIBO NS AEVashBa WithdAheEd £ 60 fl HL B opbdnit Mph ke only.
The T/ C val ues on days 36 and 39 were 14% and 22% _ respectively. On

aver age, rfisied pygrianhydions New8Qgend filteradayer asintgred gloss Blterdumnel. Thee sohvghtcwased i n
Fi gure 3, T ? LG ervi cal
tunors i nprﬁgg%gg’? ??ﬁgﬁé{) (%%Qt:l:(gl tﬁgﬁ’@%iﬁ?t?%@@éé&%% eP&pg rag E%ﬁé%g ?\/i cal
cancer. Afieldr 45gg9is. E6MDOREDOMHarCDEL)R J (spmiedafs, 616); 0i801(s, 9ED; 29p-t he
growt h of ceryic eL. . a f t ' or..preventing cervical cancer in
a patient ,3"%@6?% lﬁli ‘gm%]fﬂ éﬂﬁ[}g]&r{&%{h éﬁ‘f‘%‘é\%nz@@ﬁ/ 106325 PCTI CA20041000793
104 6.4. EXAMPLE 4:" SYNTHESI S OF COMPQUND 66 AND COVMPQUND 67 Schenme 3 CH
: ToOC (0 CH C IA soitibfof dBenZyl Bhakphd®@762H B9 mAol)Rn lCHOOBN 1 @il ) wad dreated
HF-Pyridine O Sl < Bn-O o- ang% oSl CHBGgil‘ 0 C 33%[{1 BuOK, THF, 60 C H 2)
Jones Reagwiftt oxalyl chioride (1.17, 13.5 mmol) and DMF (0.5 mL). The mixture was stirred at room

temperature for 1h, the solvent was removed by rotary evaporation and the residue was dried

in vacuo for 2h to afford dibenzyl chlorophosphate as a Iyellc;:uwisuh solid. The residue was

suspended in CH,Cl; (5 mL), cooled to 0 °C, treated with 2 solution of benzylic alcohol M

15 (1.7g, 6.7 mmol) in CH,Cl; (5 mL) then DBU (2.02 mL, 13.5 mmol, added dropwise). The
mixture was stirred at room temperature for 1h30, and the solvent was removed by rotary
evaporation. The residue was purified by column chromatography over silica gel using a

gradient of 0-10% EtOAc/hexane as eluent.- -

Yield: 1,3g, 40%. 'H NMR (300 MHz, CDCL3): & (ppm) -0.01 (s, 6H); 0.83 (s, 9H);
20 4.65 (s, 2H); 4.87-4.96 (d, 4H); 4.96-5.06 (d, 2H); 7.07-7.41 (m, 14H).

Dibenzyl phosphate N (1.5 g, 2.53 mmol) was dissolved in acetonitrile (25 mL),
cooled to 0 °C and treated with a solution of Hydrogen fluoride-pyridine (2.5 mL) for 5 min
to remove the silyl group. The free primary alcohol was oxidized to the carboxylic acid with
Jones reagent (5 mL, added over a period of 30 min) and the reaction was kept at 0 °C under

25  vigorous stirring for 1h. 2-propanol (6 mL) was added to quench the residual Jones reagent
and the mixture was stirred for an additional 10 min. Saturated aqueous NH,Cl solution (40
mL) and EtOAc (30 mL) were added and the layers were separated. The organic phase was
washed with saturated aqueous NH,4CI (2 x 40 mL), dried o'ver anhydrous Na,SO, and
ﬁitered over a sintered glass filter funﬁel. The solvent was removed by rotary evaporation to

30  afforda yellow oil that was used in the next step without any purification.



an an p an an oF o P (COCl)2, DMFcat. o Conmpound 1, KH HI CH2Cl2 , 0 C
THF, 0 C TMSBr BnQ- O CH2Cl 2, reflux off O BnO-p' HO: 0 0 K OO08
Referring to Schenme 3, Internmediate H was synt hesi zed according to the
procedur e rihed by Nicolaou, M G et at. J. Og. Chem 1996, 61,
8636- 8641. i&&@f‘fﬁ“ﬁ%ﬁeto Schene 3, Intgpmediate H (1g, 1. PR/ CARE04000793

di ssolved in acetonitrile (18 nL), coo ed to 0C and treated wth a -

sol ution of Hydr e?en fl uourldp ﬁmdl ne % mn to _renove the
silyl group. Th&iefddd &P Bar \H C&Glt)r @?;ll’mt)é q4h%17:@|s pkyti6c  acid
w th Jones rS@ 4 ¢ - by 0- ”l?l—g and the reaction
was kept at Q?%”uﬁ%f? \}l%g%ro é\#?t |7?5r8|[{§{; ?270? 89 % anol (4 nlL) was
added to quench the residual Jones reagent and the m xture was stirred for

an additi onal 1Benzoi¢ acidd® (1.6 gcd42mmedrsasiissavedn CHTA; (26 6H)qind cooled to 0

PCT/ CA2004 293,549 and the
| ayers vverée 2@153513 %asstﬁ%a%l%dr‘ﬁlghﬁg’@%lgﬁ @%@%ﬁé%ﬁ% 5@#@3&8‘9 agueous
NHACL( 25x  4firrdtlfhr 1tlativesin ngerainoy d‘h@m\retiaﬁmemoamw iotdre ERPoAYEH artl thE Nt er ed
glass filter funnel. The solvent was renoved rotar evaporation to

afford a yéqsidd%f{jla@hddi"l‘detﬂ&lﬁs%%d‘Bﬁ?‘iuplf@dzwagﬂdtﬁfﬁg‘&ﬁo flat ogr aphy over 5

silica gel using a gradient of 0-50% Et OAc/ hexane as-eluent. Carboxylic acid

| was isolated A%luﬁo&@f@tsﬁt 4a! (b84 ﬂ{g,etl 2 mmbh MHF@Q%L) 'dza&‘h@léd?ﬂfbw
CDC13): 8 (ppm 1.45 (s 9 (s H) ; 8 (s -5.16 (m 4

H); 6.87 (angd tr@tdd)w1ﬂvsomdp¢tazﬁmprhydlmpﬂ92 mgﬁlﬁ{mogﬂ})% m@spmgn)t Eham d |

(570 ng, 1.22 I 12 1)§)t00C
The sol uti 57?09%‘5‘”?5)885?@89%%% é mgrﬁ% g}a%edé (a ig}ggo&é& l_ntcig@] (ﬁt%[f DVF. (50
ILL) aod s#dedrdeshwisyto e aiﬁoﬂcﬁ‘@lﬁtﬂ;ﬁﬁiitm arhy Bixtutb @assinednt 0 f@ forra@moved by
rotary evapor ation and
additional 30 min, then quenched with saturated aqueous NaHCOj; (30 mL). EtOAc (15 mL)
~ was added and the layers were separated, The organic phase was washed with brine (3 x 30
* mL), dried over anhydroué NazSO,, filtered over a sintered glass filter funnel and the solvent
was removed by rotary evaporation. The residue was purified by column chromatography
15  over silica gel using a gradient of 0-20% EtOAc/hexane as eluent to afford the dibehzyl

phosphate prodrug Q as an orange solid.

Yield: 422 mg, 50%. M/Z: 712.24 [M+1]. 'H NMR (300 MHz, CDCL): § (ppm)
191 (s, 3H); 2.12 (s, 3H); 3.77 (s, 3H); 4.85-4.96 (d, 4H); 5.33-5.44 (d, 2H); 5.71 (s, 1H);
5.79 (s, 1H); 6.79 (s, 1H); 7.06 (s, 1H); 7.11-7.35 (m, 15H); 7.41-7.68 (m, 4H).

20 Dibenzyl phosphate prodrug Q {100 mg, 0.14 mmol) \tv'as diséolved in wet CH;zClz 2
mL) and treated with TFA (2 mL) The mixture was st:itrcd at reflux for 3h, and the solvent
was removed by rotary evaporation. Phosphate prodrug 67 was purified by RP-HPLC ona

J Cs column using a gradient of H,O/CH;CN as mobile phase (pH 9).

M/Z: 532.17 [M+1]. 'H NMR (300 MHz, DMSO-dg): & (ppm) 2.30 (s, 3H); 2.40 (s,
25 3H); 3.98 (s, 3H); 4.65-4.81 (d, 2H); 6.24 (s, 1H); 6.43 (s, 1H); 6.48-6.60 (d, 2H); 7.05-7.18
(m, 2H); 7.19-7.3 (m, 1H); 7.33 (s, 1H); 7.39-7.46 (d, 2F); 7.46-7.54 (m, 1H); 7.54-7.64 (m,

(1H); 7.64-7.75 (m, 1H). '



the residual acid chloride J was dried in vacuo for 2h to afford a white
solid. A solution of Conpound 1 (309 ng, 0.98 mmmol) in TIFF (5 nL) was
cooled to 0 C and treated with solid potassium hydride (155 ng, 2.94 mol,
70% oi | di sg,%rﬁ%z@& The 15 reaction was stirred at 0 C for 30 mn.

| nt er medi at 4Fssol ved in THE (5 L) and added dr fglif-42004%01%e ani on
of Conpound 1. The m xture was stirred®t 0.C for an additional 30 mn,

then quenched Msfnmws%@ﬂmmﬁﬁ\bﬁm)l TARPRATES L) was
added and mﬁgﬁwmg AN?W ghase was washed with brine
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(s, 313); 5“138‘43% goncmaﬂoa é“th( %OH(C@H?GH Qf tbﬁzﬂﬂ!ﬂl@ﬂﬂ% }nrfhe ﬁé@tm%se@alshi (s 1H) ;
6.01 (s, 05-7.13
(2t 7Hhie g SfrdhiciQobdtitn, fe Lk v e 2 inley 1 oipiln
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di | | NCH2Cl 2 . th T d .
St rred au o G/ Vo oomed S baing BEREEG G MRl orslata o ¢ YAFY AVERS: ot o
and theore ﬁmﬁmyvagraaiememgwepmﬁp OfWatérs] VEESHE, -MAS UIA)Y asd auzQ\mm dingRol ved

in CH2Cl 2 (20nm.)_ and washed wth brine (3 x 40 % The_organi.c WD
2004/ 106328 seerpleApess spestorstst (Watsrs, AikprdnMA, 41946k Brrerolupmyesd oras REgmos,

filtered oygyces: SoH Ll ﬁgngi 95151 EdrhR bt ém@nghmgﬁsi“m% eéﬁehuﬁaﬂg gm&dnsaaved by

rotary evaporation to aff ‘ord the depr ot ect ed osphat’e prodrug 66 as a
r eddi sh- or tsdeliewing conditionsy: The ggobilg, phagr0¥4” KoBistegiel D anlfiNenionium fawmate,300

Ve, VS0 5 B i e g g 5 e ihs okt (=
2H); 7137 os% ﬂah&m a¢idds rfethandlHA livkaPgradiert fvas mpplid)as folldwd: 7 o/ Bmn] 94%11:%’
7. 75790 L G ol . 558, 8920 168% %57, 4 10 8 min 100% “B”; 8 to 9 min, 100% “B” to 6%
“B™ 9 to 12 min, 94% “A” and 6% “B”. The Mass Spectrometer system consisted of a
Waters ZQ2000 single quadrupole mass speétrometer (Waters, Milford, MA, USA) equipped
 withan Electrospray Ionization Source (ES). The mass detector was operated in positive ion -
20 mode (ES+) and Selected Ion Recording ﬁ:ode (SIR). Compounds were detected at m/z

equal to their respective molecular weight plus 1.

Compound 1 is poorly soluble in water. Compound 1 Tartrate salt solubﬂlty is equal
to 0.1 mg/mL. Compound 1 Mesylate salt is the preferred salt as its solubility is four fold
_ greater (0.4 mg/mL). This increase in solubility has a positive impact on the shelf stability of
25  formulated éompound 1. A formulation containing 0.6 mg/ml of Compound 1 Tartrate
Salt, 9.6% polyethylene glycal 300, 0.4% polysofbai:e 20 and 5% dextrose tends to precipitate
one hour after its preparation as 40% to 50% of the Compound 1 Tartrate is retained by a 0.2
uM filter, Conversely, a formulation containing 0.6 mg/mL of Compound 1 Mesylate Salt,
9.6% polyethylene glycol 300, 0.4% polysorbate 20 and 5% dextrose shows no evidence of
30  precipitation 72 hburs after its preparation. Hence, Compound 1 Mesylate Salt represents a
‘signiﬁcant improvement because it sufficiently increases the stability of the formulation so it
can be used in the clinic. :
" The addition ofa phosphate increases solubili_ty' of a poorly soluble compc;und. The
phosphate prevents the compound from entering cells but it can be gradually removed by
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rotary gv f or I ess
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0.80 ( s Otteinipoved, ﬂ& liberated drug has time to distribute itself in the tissue. Hence, the less soluble

drug doesn’t precipitate in the blood. The advantage of a pro-drug is that it can be injected in

a smaller volume because it can be formulated at high concentration in aqueous solution.

10 6.6 EXAMPLE 6 THE CONVERSION OF PHOSPHATE PRO-DRUG
COMPOUND 66 INTO ITS BIOLOGICALLY ACTIVE COUNTERPART BY
ALKALINE PHOSPHATASES IN VITRO

The conversion into biologically active drug of phosphate pro-drugs by calf intestinal

alkaline phosphatase and human placental alkaline phosphatase waé measured in vitro using

15  purified enzymes. Purified calf intestinal alkaline phosphatase (Roche Diagnostic Inc. Laval,
Quebec, Canada) or human placental alkaline phosphatase (Sigma-Aldrich Canada Ltd.
Oakville, Ontario, Canada) was added at a concentration of 0,02 U/ 100uL to a solution
containing 15 M of Compound 66, 20 mM Tris-HCI, pH 7.4 and 0.9% NaCl. The solutions .
were incubated for 30, 60 or 120 minutes. A solution containing 15 uM of Comﬁound 66, 20

20" mM Tris-HC], pH 7.4 and 0.9% NaCl was used as a reference (time = (' minutes), To each
solution, an equal volume (100 uL} of ice-cold acetonitrile was added, and then the mixture
was vortexed and transferred to glass vials. A standard concentration curve of the pro-drug
and the drug was prepared in 10 mM Tris-HCI, pH 7.4, 0.45% NaCl and 50% acetonitrile.
All samples were immediately analyzed by LC/MS. _

25 As shown on Figures 4 and 5, both the calf intestinal alkaline phosphatase and human
placenta! alkaline phosphatase, can convert a fraction of the pro-drug Compound 66 present
in solution into the drug Compound 1 within two hours, _

6.7 EXAMPLE 7 EFFECT OF COMPOUND 1 MESYLATE SALT AND
30 COMPOUND 66, RESPECTIVELY, ON GROWTH OF PROSTATE TUMOR CELLS
INVIVO

The human prostatic adenocarcinoma cancer PC3 cells were purchased from the
American Type Culture Collection (ATCC). These cells were confirmed to be free of
mycoplasma infection. Cells were maintained in the Roswell Park Memorial Institute
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and filtered, over a sintered gl ass filter funnel. The solvent was renoved
by rotary (@uidr dvicertheroreggivest § eenseautiye ntrawensus (teh yein)injeationsiof eithen@0thext

10 g osdt o RRLEb e, A bt et SR RS s . 7
(0, 2H): B@ToMIKrr Cobipbind’t MsylsSatt Tormabted . 559/ obitltenc bkl Soanzoi c

acid (1.0 42 mmol| ) was dissolved in CH2Cl2 (24 nL) and cooled to O
T. Thelssomf cmlmﬂaater SBtand ot Hexduess, v4- S%mmlp%lsg(qu@ompomchéﬁn@m-ﬂmgbw (50

rorary ovaRBPRLH S oe R, ok HCAREIEAY S coionn o oD SREREER ) oo

for 2h to 59§ a@ms@ Wi dhewhi Gh Hihuré\ﬁsbﬁtﬂtﬂoﬁfpoﬁﬁd CavTetuns Sdit 284 Oathpodnd2d6 Mol )
in THE (12 n1_ was cooled to O
g) significantly reduce thc growth of prostanc tumnors in mice.

20 6.8 EXAMPLE 8 EFFECTS OF COMPOUNDS ON CANCER CELL VIABILITY IN
. VITRO '

To further demonstrate the anti-oncogenic effect of the Triheterocyclic Compounds of
the invention, several compounds were synthesized and their effect on cancer cell viability
was demonstrated by measuring the cellular ATP levels in H1299 and C33A cancer cell lines

25 . as described in Example 2 of this application. As depicted in Tabie 4; these compounds were
efficient in decreasiﬁg cellular ATP levels in H1299 and C33A cancer cell lines,
Nevertheless, these compounds are believed to have utility in the in vivo. methods of the
invention, i.e., treatment and prevention of cancer and viral infections, respectively. It should
be noted that, although this cell-based asséy is believed to be indicative of anti-oncogenic

Q0 Iactivity in vivo, it is not the only useful assay for evaluating the anti-oncogenic activity of
Tnheterocychc Compounds of the invention. In addition, the anti-viral and other bxologlcal
activity of compounds of the invention can be determined and evaluated in other assay

systems known to the skilled artisan.



and treated wth solid potassium hydride (192 ng, 3.64 mmol, 70% oi l

di spersion). The reaction was stirred at O C for 30nin. Internediate P was
di ssolved in THE (5 nL) and 10 added dropwi se to the anion of Conpound 1.
The m xture was stirred at O C for an additional 30 m t hen nched with
saturat ed AYRAEOHLREHCS (30 ). Et A (15 ni) was adaga"céﬁﬁuwgﬁayers
wer e separated. The organi c phase was shed with brine (3 x 30 -nL), dried
over anhydrous ol d the
e vent ™ o AN Bt Bths R49% B Bl et 8RR bbb LY TRk

col um chrhnmuagcraqbtmsﬁﬁaﬁgmsuyablhbfaafgsbmp&mdgs a pharadceival aizerd- D

Et OAc/ hexape, as f.f.ord. 0s odru as_an
orange sol 1§ YSP ?@bl%%h%%%%aég?&"{%ﬁ ﬁp%‘lﬁ' Eﬁﬁf‘{‘@%ﬁgﬂ/ﬂ&

CDC13): 8 ﬁmaﬁraceuﬁcaa eﬁﬁ ToXidity add bidatailabiBity) can 31sé Be (eSted A Briy a%sa%yékeﬁG (d,
4H);533 (F:L . 5,71 (s, 111); 5.79 (s, 1H; 6.79 (s, 1H); 7.06 (s,
1H); 7.%1- e skdled artipany 1 7 68 (m 4H). 20 Di benzyl phosphate prodrug Q
(100 ny, O. 14 rrm)l) was dissolved in wet CH2AA 2 (2 nL) and treated-with TFA
(2 m) The m xture was stirred at reflux for 3h, and the solvent was
removed by rotary evaporation. Phosphate prodrug 67 was purified by RP-HPLC
on a Cs colum using a gradient of H2O CH3CN as nobil e phase (pH 9). M Z:
532.17 [M+1]. "H NWR (300 MHz, DVsO-d6): 8 (ppm) 2.30 (s, 3H); 2.40 (s, 25
311); 3.98 (s, 3H); 4.65-4.8] (d, 2H); 6.24 (s, IH; 6.43 (s, 111);
6.48-6.60 (d, 2H); 7.05-7.18 (m 21-1); 7.19-7.3 (m 1H); 7.33 (s, 111);
7.39-7.46 (d, 2H); 7.46-7.54 (m 1H); 7.54-7.64 (m 1H); 7.64-7.75 (m 1H).
WO 2004/ 106328 PCTI CA20041000793 109 6.5 EXAMPLE 5 SOLUBI LI TY OF COVWOUND 1
TARTRATE, COVPOUND | MESYLATE SALT AND COVPOUND 66 To determ ne whether a
conpound is soluble in a solution, the solution was filtered on 0.2 pM

pol ytetrafl uoroethylene filters (Wiatman Inc. Cifton, New Jersey, USA) and
the 5 conpound concentration in the filtrate was neasured by LC M5 and
conpared to the expected concentration. If the concentration of the conpound
inthe filtrate was equal +/- 15%to the expected concentration, the
conpound was judged to be soluble in the solution. The detection of
Conpound 1 Tartrate, Conpound 1 Mesylate Salt or Conpound 66 by LC/ M5 was
carried out using the HPLC systemthat consisted of a Waters Alliance



10 quaternary gradi ent HPLC punp (Waters, MIford, . MA, USA) and a ZQ000
single quadrupole nmass spectroneter (Waters, MIford, MA, USA). The col um
used was XTerra M5 CI8: 50 x 2.1 mm 3.5 nun colum at 20C. Sanples were
injected and separated under the follow ng conditions: The nobile phase "A"
consi st ed owoﬁo"ﬁﬂ/?ﬁé?ﬁmni um formate, Q1% fornic acid i WC\WB{“‘QPM‘QH‘H'S' bil e
phase "B" consisted of 5 nM ammoni um for tQ<<4%A%'lo%’ ormTTagid in
met hanol . A linear gradient was applied E?l$ S Sl mng|94% " A" and
6%"B"'; 1to 4 nmn, 6%to 100%"B"; 4 to LT fU8%™B"|C 8 to [9'|min, 100%
"B" to 6% "B"; 9 to 12 mn, 94%"A" and i@;%‘. The _Mdss Spedtroneter
system consisted of a Waters ZQR000 sin ?ﬁ}ﬁ& Eﬁpcﬁie_ Bass spegtroneter
(Waters, MIford, MA USA) equipped wth ar® EQPrqSprl&y | onilZdti on Source
(ES). The mass detector was operated in Posit 2 ode (jE$+) and
Sel ected I on Recording node (SIR). Corrpopngs %ected at z -equal to
their respective nol ecul ar weight plus 1 N i §¥poor | yTgol ubl e in

t g L. Conpound

Ual

1 Mesylate salt is the preferred salt as}is m%m’f%m’jmis f oyd|fol d
greater (0.4 ng/nmL). This increase in sojubil]tly |hag a |positiVe]i npact on
the shelf stability of 25 fornul ated Conpoundj 1. |A fijornul ati o gont ai ni ng
0.6 ng/nmL of Conpound 1 Tartrate Salt, P.g&% po| ylet Hyl gne gl ygol| 300, 0.4%
pol ysorbate 20 and 5% dextrose tends to prsci | tdtme [=orlef hour |afiter its
preparation as 40%to 50% of the Conmpound T Thrfrlaie 1§ retained by a 0.2
pMfilter. Conversely, a fornulation confainipgl @.6 (ng/|nL of é‘orrpound 1
Mesyl ate Salt, 9.6% pol yethylene glycol| 300,]| Q. 4% dol yjsor batgg 20 and 5%
dextrose shows no evidence of 30 precipifatioh {74 hqurs Dergits
preparation. - Hence, Cg_rrpound 1 Mesylate [Salt [ efprlesgnt g @:}}i(gni ficant
i nprovenent because itg sufficiently increases|tlhg stlabi|l tthe
formul ati on so ity cah be used in the clfnic.|Theg additliion ofgla|phosphate

oorly sol ubl e| cBmpltiladz The hospgate prevents

N T30~ (@230

wat er. Conpound 1 Tartrate salt solubilify=is 0.1 ny

OB ]H3 M

t he conpound from el er, ng cells but it gradgat fiy-Tenoved by WO
2004/ 106328 PCTRCA2002/000793 f10 al kal}J ne phosghatfasg in thg plasnma.
Hence, the conpouny to which a phosphate| i ecmi §_a |_pro-drjug. For
exanpl e, Conpound 8§ is the phosphate pri- St Fcqfindfind 1 4%d t he

solubility of
t han Conpound |
instantly by aIk%L

[id

d 66 £n water jgs equal th
ate./ I n vivo, ‘goecause th

Rphat ase, £he 11,1,
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1G m;I'nt: 100 flolld greater
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AT i ne phosph¢t H3E (Si gma- ﬁ?:ﬁn Yh™Cafiada Ltd. Cakyille,
ja) was addged-atrfa concenyratipn off 0. 02 U 100TLiL to a
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WD 20041106329 PCT/ CA2004/000793 112 It should also be noted that for in
vivo nedi cinal uses, potency is not the only factor to be considered to
estimate the suitability of a conpound as a pharmaceutical agent. O her
factors such as toxicity and bioavailability also determine the suitability

of a conpoult ¥ 862 har maceut i cal agent . Toxicity and HRACRPMPTRty can
al so be tested in any assay system5 Known to the skilled artisan. WO
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The present invention is not to be limited in scope by the specific embodiments

disclosed in the examples which are intended as illustrations of a few aspects of the invention
and any embodiments that are functionally equivalent are within the scope of this invention.
5  Indeed, various modifications of the invention in addition to those shown and described
herein will become apparent to those skilled in the art and are intended to fall within the
scope of the appended claims. -
A number of references have been cited, the entire disclosures of which are |

incorporated herein by reference.
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What is ¢laimed is:

1. A compound having the Formula

(Ia)

5  orapharmaceutically acceptable salt thereof
wherein

Qq is -O-, -8- or -N(Ry)-;
Q2 1s -C(R3)- or -N-;
Q315 -C(R5)- or -N-;

10 Qs is -C(Rg)- or -N-;

R, is -Ym(Ra), wherein -R; 1s -H, -OH, -C;-Cg alkyl, -C;-Cy alkenyl, -C;,-Cyg
alkynyl, -C3-C; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH;),OR 14, -C(O)R 14, -O-C(O)R 4, -C(O)(CHz)n-Ri4, -O-C(O)OR 14, -O-C(O)NHR 4, -O-
C(O)N(R14)2, - C(O)N(R14)2, -C(O)YOR 14, -C(O)NHR 4, -S-Ry4, -SOR 14, -S(O)R 14,
15 -NHC(O)R4, -NHSR 4, -NHSOR 4, -NHS(O):R 14, -OS(0),0", O-C(S)R 4, O-C(S)OR 4, O-
C(S)NHR 14, O-C(S)N(R14)2, -C(S)OR 14, -C{S)NHR 14, -C(S)N(R14)2, -NHC(S)R 4, -
NR4C(S)R4, -NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR{4C(S)NHR 14, or - N R4C(SN(R14)2;

R; is -H, -C;-Cy alkyl or -OH;

R;, Ry, and R are independently -Y (Ry), wherein Ry is -H, halogen, -NH,,
20  -CN, -NOg, -SH, -Nj, -C;-Cjy alkyl, -O-(C-Cjy alkyl), -C,-Cy alkenyl, -C,-Cs alkynyl, -C3-Cy,
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, -O(CH;),OR 4,
-C(O)R 14, -O-C(O)R 4, -C(O}CHz)y-R14, -O-C(O)OR 14, -O-C(O)NHR 4, -O-C(O)N(R14)2,
-C(O)N(R}4)2, -C(O)OR 4, -C(O)NHR 4, -S-Ry4, -SOR 4, -S(O)R 14, -NHC(O)R 14, -NHSR 4,
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Sox x ogyb x x x z W 2004/106328 PCTI CA2004/ 000793 118 The present
invention is not to be limted in scopg by the specific enbodi ments

di sclosed in the exanples which are intended as illustrations of a few
aspects of the invention and any enbodi nents that are functionally

modi 1 AT SR ror VRO P Rirer T o h CxOMEFon b AU s oW M Bescr bed
her el n 4ORIECOMNEBALONR  HIORACESI L oAl (8 18 ANHERINARG, LNt ended to
t e scop I"ai ns. o)

fall withi'nt e of t’he appended ‘cl ai nunber references have
been ci Nel(SINM® ont-NRe;s B IEHB s rle R 1 AF(SYMiRa D), ar B; andRoropBu anéd & Hegathan by

it o TR 1 i, PSR YLDl oL R R 7
5  the proviso that if Q; is -C(R5s)- and m=0, then R; is not H;

Rg is -H, halogen, -OH, -NH,, -C,-Cs alkyl, or -O-(C,-Cg alkyl),

R7is -Ym~(R), wherein -R; is -C,-Cyg alkyl, -O-(C,-Cg alkyl), -O-benzyl, -OH, -
NH,,
-NH(C,-Cs alkyl}, -N(C-Cs alkyl);, -NH(phenyl), -N(pheny!);, -NH(naphthyt),

10 -N(naphthyl);, -CN, -NO,, -Nj3, -C;-Cy alkynyl, -OR 4, -O(CH;),OR 14, -C{O)R 14,
-0-C(O)R 4, -C(O}CHz)n-R 14, -0-C(O)OR 14, -O-C(O)NHR 14, -O-C(OIN(R 14)2,
-C(O)N(R4)2, -C(O)OR 14, -C(O)NHR 14, -S-Rys, -SOR 14, -S(O)Ry4 -NHC(O)R 14, -NHSR 4,
-NHSOR 14, -NHS(O):R 14, -O(CH;),C(O)O(CH;),CH3, O-C(S)R 14, O-C(S)OR 4, O-
C(S)NHR 4, O-C(S)N(Ry4)2, -C(S)OR 14, -C(S)NHR 14, -C(S)N(R4)2, -NHC(S)R 14, -

15 NR4C(S)Rys, -NHC(S)NHR 4, -NHC(SIN(R 4}z, -NR 4C(S)NHR 14, -N R14sC(S)N(R14)2;

Rs is -Ywm(Ry), wherein -Ry is -H, -OH, halogen, amino, -NH(C,-Cs alkyl),
-N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl},,-CN, -NO,, -N;, -
C;-Cg alkyl, -(C;-Cy alkyl)-OH, -O-(C,-Cg alkyl), -C5-Cg alkenyl, -C,-Cg alkynyl, -C3-C);
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, -O(CH;),OR 4, -

20 C(O)Ry4, -O-C(O)R 4, -C(OXCHz)p-R 14, -O-C{O)OR 14, -O-C(OINHR 14, -O-C(O)N(R4)2, -
C(OIN(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-R 4, -SOR 4, -S(O):R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(O):R 14, O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 14, O-C(S)N(R 4)2, -
C(S)OR 4, -C(S)NHR |4, -C(S)N(R 14)2, -NHC(S)R 14, -NR14C(S)R 14, -NHC(S)NHR 14, -
NHC(S)N(R14)2, -NRj4C(S)NHR 4, -N Rj4C(S)N(R 14)a:

25 Rg, Rio, Ry, Riz, and R3 are independently -Y ,(Re), wherein -R. is -H,
halogen, -NH3, C;-Cg alkyl, -NH(C;-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl)s, -
NH(naphthyl), -N(naphthyl),, -C(O)NH(C,-Cs alkyl), -C(O)N(C,-Cs alkyl),, -NHC(O)}C,-Cs
alkyl), -NHC(=NH, NH,, -CN, -NO,, N3, -3- to 9-membered heterocycle, -OR 4,
-O(CH2):0R 14, -C{O)R 14, -O-C{O)R 4, -C(O}CH2)p-Rig, -O-C(O)OR 14, -O-C(O)NHR }4, -O-

30 C(O)N(Ri4)2, - C(ON(R14)2, -C(O)OR 14, -C{O)NHR 14, -S-R 14, -SOR 4, -S(O)2R 14,
-NHC(O)R 4, -NHSR 14, -NHSOR 4, -NHS(O)R 4, O-C(S)R 14, O-C(S)OR 4, O-C(S)NHR 14,
O-C(S)N(R14)2, -C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR4C(S)R 4, -



a pharmaceutically acceptable salt thereof wherein Q is -0-, -S- or

)-; @ is -C(R3)- or -N; @B is -C(R5)- or -N; 10 4 is -C(R9)- or
R is -YmRa), wherein -Ra is -H,rOH -Cl1-C8 alkyl, -C2-Cg al kenyl,

- -08 al kynyl, -C3-Cl2 cycl oal kyl, -phenyl, -naphthyl, - 3- to 9-nenbered

het ocycle -OR14, -QCH2).OR14, -C(OR14, -OC(OR14, -C(O (CH2) R14,

8( N %sll‘g%%&%ﬁ@&@&mhs@%%%% N@C%%&)mﬁlgﬁ‘? ?{NHSCRM

)
HS( O) %gé-t‘ﬁer w@ﬂ}@c%poo'n %rﬁ:(toS‘)Nlﬁi]c‘ﬂue & g(a%c%gié’lonpfo ok NIR] 4. GhiGdr ) N(R14) 2,
C( ) ORL NHR14, - C(S)N(R14)2, - NH 4, - "NRL4C(S) R14,
- NHC( S) MflRi)dycle NHC( S)N(R14) 2, - NR14C(S) NHR14 or - NRI4C(S)N(R14)2; R2 is
-H, -Cl1-C8 alkyl or -OH R3, R4, and R5 are independently -Ym Rb), wherein
Rb is -H hal Ogeneachlﬂ-les m&@)en@\iﬂy NQZJl Cq&l‘kyl M3-C , CleloBIkal, kpHenyl, O ( C1- C8
al kyl), -C2-C8 al keny -C2-C3 a -Cl2 cycl oal kyI - phenyl ,
- nap‘ht hyaphthgl, 3t o 8- fﬁ@ﬂ)@@?‘éhetﬁ@PW@Cé@fe alkemdmr -Coeeoynybr14, - C(O) R14,
O C(ORL4, -C(O(CH2)~-R14, -OC(OOR14, -0-C(ONHR14, -OC(ON(R14)2,
-C(ONR 4) 2, - C(€cR]%,inde@eDdHREE,;-Cs SlkiRlcde-, -SORY dlkenBem)-2R1E;-Cs NHC( O) R14,
- NHSR14, |, 120 -.NHSCR14 -NHS( O) 2R14, O C(S)R14, O C(S)OR14, O C(S)NHR14,
o (9 r\f%'kwj% C(S) OR14, -CO(S)NHRL4, -C(S)N(RL4)2, - NHO(S)RL4,
-NR14C(S) R14, - NHC(S) NHR14, - NHC(S)N(R14)2, -NR14C(S)NHR14, -N
R14C( S) N(R14) 2 orearB m fdngependentizg) eid afb, t ogether with the carbon atomto
whi ch each is attached, join to forma 5- to 9-nenbered ring, with 5 the
proviso that if Q&ch& is ((dRpyndeathy amu@;get FrmginRSrars Oriot. H R6 is -H hal ogen,
-C]—I -NH2, -Cl1-C8 alkyl, or -O(C-C8 alkyl); R7 is -Y, (Rc), wherein -R,

RES I SIS s e )

- N( naph@tw)_) j& ! C - -C8 al kynyl, -OR14, -Q(CH2)" OR14,
-C(O) R14, OC?O)Rl C(O)(CHZ) - RN, OC(O)CR14 - O C( O NHR14,
-0 C(ONR14) 2,

3. The compound of claim | where Q, is -O-, Q2 is -C(R3)-, Q3 is -C(Rs)-
and Qj is -C(Ry)-.

4, The compound of claim 1 where Q, is -S-, Q2 is -C(R3)-, Q3 is -C(Rs)-
15 and Q4 is -C(Ry)-.

5. The compound of claim 1 where Q) is -NH-, Q, is -N-, Q3 is -C(R5)-
and Q, 1s -C(Ry)-.

6. The compound of claim 1 where Q) is -NH-, Q; is - C(R3)-, Q3 is -N-
and Q4 is -C(Rg)-.

20 7. The compound of claim 1 where Q, is -NH-, Q is -C(R3)-, Qs is -
C(Rs)-, Q4 is -CH-, and R; and Rg are -H.

8. The compound of claim 1 where Q is -NH-, Q; is -C(R3)-, Q3 is -
C(Rs5)-, Qq is -CH-, and Ry, R4, Rg Rg and R¢-R,3 are -H.



-C(O N(RL4)2, -C(O) ORl4, -C(O NHR14, -S-R14, -SORL4, -S(O) 2R14, - NHC( O) R14i
-NHSR14, - NHSORI 4, -NHS(O)2R14, -Q(CH2)"C(O) O(CH2), CH3, O C(S)R14,

O-C(S) ORl4, 0- O(S)NHRL4, O C(S)N(R14)2, -C(S)CRL4, -O(S)NHRL4,
-C(S)N(RL4) 2, -NHC(S)R14, 15 NRL4C(S)Kl4, -NHC(S)NHRL4, -NHC(S) N( R14) 2,

- NR14C( S) NHR14, -N R14C(S)N(R14)2 R8 is -Ym(Rd) wherein -Rd is - H, -O—l,
hal ogen, am no, -NH(C 1-C5 al ky -N(C1- C5 al ky. 2 NH((:E)hen %%
- N(phenyl )2, - NH( r?apht Hye rompREndefialaip ) whereQ: is Ciclqs d8Y0 ky | |

C§’(c3:|10<(31>|8 }kﬁ(q\:heﬁallky9 41{51%]{6“&(%%)@ ngﬁ(gge ﬂet er otyc rﬁl@g%ﬁre G- c12

-Q(CH2) -HR14, 20 C(O)R14 -OC(O)R14, C(O)(CHZ) -O C( O OR14,
-OC(ONHR14, -OC(ONR14)2, - C(ONR14)2, -C(O CR14, -C(O NHR14, -S-R14,
-SOR14, -S(0) 2R14,-NHC(O) R14i -NHSR14, - NHSOR14, -NHS(O) 2R14, O C(S)Ri4,
O C(S) ORL4, O C( S)IBHRLAhe @Oﬁ;gl N &lehliz 9 havilEShORbmulaC( S) NHR14,

-C(S)N(R14) 2, -NHC(S) R14, 4C(S)R14, -NHC(S)NHR14, - NHC(S) N( R14) 2,
-NR14C( S) NHR14, -N R14C(S)N(R14)2; 25 R9, Rio, R11l, R12, and R13 are
i ndependently -Y,(Re), wherein -Re is -H O®gkogen, -NH2, Cl-C8 alkyl,
-NH(C1-C5 al kyl), -N(C1l-C5 al kyl)2, -MNEghenyl), -N(phenyl)2, -

NH( napht hyl ), - N(naphthyl) 2, C5 al kyl )C C(ON(C1-C5 al kyl) 2,
“NHC(O) (G -C5  al kyl), - NHC(=MA N N2, CHB -3 to 9 menber ed
het erocycl e, -OR14, -(Q( CHZFS C( O R14, OR14, -C(O (CH2)"-R14,
-0 C(OOR14, -0 C(O NHR14 3dNIig( O N(R1 C(O N(R14) 2, -C(O ORr14,
-C(ONHRI 4, -S-Rl14, -SORL1xX (O 2R14, -N 4, -NHSR14, - NHSCR14,

-NHS(O) 2R14, O C(S)R14, O C[S)OR14, O C(S)NHR14, O C(S)N(R14)2i -C(S)OR14,
-C(QNHRL4, -C(S)N(R14)2, -NHC(S)R14, -NRIAC(S[fpl4, 121 NHC(S) NHR14,

-NHC( S) N(R14) 2, -NR14C(S)NHR14, -N R14C( S N(R 4)2 or R' and R12, together
with the carbon atomto which each is attached, join to forma 5- to

9- menbeperiphareaesugeyil eeccpiabln s/t thereoli ndependent |y -H, -C, -Cs al kyl, -C3-Cl12
cycl oal kyl, -phenyl, 5 -naphthyl, -3- to 9-nmenbered heterocycle, S2-C8

al kenyl, or -C2- cdlal k;ﬁnwmp@nﬁma\(migshé haepdndent |y - Cl-C5 al kyl ene-, -C2-C8
al kenyl ene- or -C2-C8 al kynylene-; each mis independently 0 or 1; and each
n is independently an integer ranging fromO to 6.

Rs R-

Ri2  Rys

10 4y
or a pharmaceutically acceptable salt thereof
wherein

Q is —NH-;
Q4 15 -C(Ro)-;

15 Ry is -Yin(Ra), wherein -R, 1s -H, -OH, -C,-Cj alkyl, -C,-Cy alkenyl, -C,-Cg
alkynyl, -C3-C); cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH)nOR 14, -C(O)R 14, -O-C(O)R 14, ~-C(OYCH2)n-R 4, -O-C(O)OR 14, -O-C(O)NHR 14, -O-
C(O)N(R14)2, - C(O)N(R 14}z, -C{O)OR 4, -C(O)NHR 14, -S-Ri4, -SOR 4, -S(O)R 14,
-NHC(O)R 4, -NHSR |4, -NHSOR 14, -NHS(O):R 14, -OS(0):0", O-C(S)R 4, O-C(S)OR 4, O-



10 2. The conpound of claiml1l where Q is -NH, Q@ is -C(R3)-, @B is -
C(R5)- and 4 is -C(R9)-. 3. The conmpound of claiml where Q is -0-, Q is
-C(R3)-, @B is -C(RS)- and 4 is -C(RP)3. 4. The conpound of claiml| where
Q is -S, Qis -C(R3)-, B is -C(R5)- 15 and 4 is -C(Rg)-. 5. The
conpound of claiml1l where Q is -NH, Q@ is -N, @B is -C(R5)- and 4 is
-C(R9)-., 6. The conpound of claim1l R3)-, B is
- N andC@Nll'gzM’é% nglN(RZd%7C?Sl)ﬁ)§'boﬁ&hfﬁgllbf'c@)ﬁ(ﬁﬂﬁb\ﬁ%ﬁég)@m»l S -NH, Q@ is

-C(R3) - R} WE?RM, ﬁ(kﬁf;()g)b_m%, ﬁHC%h\I(lé?%)ﬁﬁmgg@'n\B@Ra ter ﬂ)qiqm@&)mp\mgorrpound

of clali m and
o N, b s et el FoH aytrde B BeF TR Mgl & T RS S
of ¢laim 9 hay %'ng GG X RN R N N
pharRmcgg%CE%I hmygcq\g@i@@ag{@ggﬁqﬁﬁ?%@%_ 1@{11?3/1\% ( _m@gﬂqhﬂivl ng the Formul a
-N(naphthyl);,-CN, -NO,, -N3, -C,-Cj alkyl, -O-(C,-Cy alkyl), -(C,-Cg alkyl)-OH, -O-benzyl,
-C,-Cg alkenyl, -C5-Cy alkynyl, -C3-C); cycloalkyl, -phenyl, -naphthyl, -C5-C,; (phenyl)alkyl,
-C7-Cy; (naphthylalkyl, -C4-C); (phenyl)alkenyl, -C5-C; (naphthyl)alkenyl, -C4-C2
(phenylalkynyl, -C+-Cy; (naphthylalkynyl, -3- to 9-membered heterocycle, -OR 4,
10 -O(CH):0R 4, -C(O)R 4, -O-C(O)R 4, -C(O)(CH)y-R 4, -O-C(O)OR 14, -O-C(O)NHR 4, -O-
C(ON(R14)2, - C(OIN(R 14)2, -C(O)YOR 4, -C(O)NHR 14, -S-R 4, -SOR 4, -S(O)2R 14,
-NHC(O)R 4, -NHSR |4, -NHSOR 4, -NHS(O):R 4, O-C(S)R 14, O-C(S)OR 4, O-C(S)NHR 4,
O-C(S)N(R14)z2, -C(S)OR 14, -C(S)NHR 14, -C(S)N(R14)z, -NHC(S)R 14, -NR14C(S)R 14, -
NHC(S)NHR 4, -NHC(S)N(R14)2, -NRyj4C(S)NHR 14, -NR 4C(SIN(R 14)2;

15 Ry, Ryg, Ri1, Ryo, and Ry; are independently -Y ,(R,) wherein R, is -H,
halogen, -NH;, C;-Cg alkyl, -NH(C,-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -
NH(naphthyl), -N(naphthyl)z, -C(O)NH(C;-Cs alkyl), -C(O)N(C-Cs alkyl);, -NHC(O)(C,-Cs
alkyl), -NHC(:NH2+)NH2, -CN, -NO3, N3, -3-to 9-membered heterocycle, -OR 4,
-O(CH2:OR 4, -C(O)R 14, -O-C{O)R 14, -C(ONCH2)a-R 14, -O-C(O)OR 14, -O-C(O)NHR 4, -O-

20 C(OIN(Riya), - CCON(R4)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SORj4, -S(O)2R 14,
-NHC(O)R 4, -NHSR 14, -NHSOR |4, -NHS(O):R 14, O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 14,
O-C(S)N(R14)2, -C(S)OR 4, -C(S)NHR |4, -C(S)N(R 14)z, -NHC(S)R 14, -NR4C(S)R 4, -
NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR14C(S)NHR 14, -NR14C(S)N(R14)2 or Rj; and Ry,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

25  heterocycle;

each R4 is independently -H, -C;-Cg alkyl, -C;-C)» cycloalkyl, -phenyl,
-naphthyl, -3- to 9-membered heterocycle, -C»-Cy alkenyl, or -C,-Cy alkynyl;
phthy y Y yny

each Y 1s independently -C,-C; alkylene-, -C,-Cg alkenylene- or -C;-Cy
alkynylene-;

30 each m is independently 0 or 1; and

gach n is independently an integer ranging from 0 to 6.



or a pharmaceutically acceptable salt thereof wherein Q is -NH; & is

-C(Rg)-; 15 R is -YmRa), wherein -Rais -H -OH -C-C8 alkyl, -C2-C8
al kenyl, -C2-C8 al kynyl, -C3-Cl12 cycg @I kyl, -phenyl, -naphthyl, - 3- to
9- nenbered heterocycle, -OR14, - ? 0?4 -C(OR14, -OC(OR, 4,

-C(O (CH2)a-R14, -0 C(O ORr14, OC(O)NHR14 -0- C(ONR 4)2, - C(ON(R14) 2,
-C(O OR14, -C(O NHR14, -S-R14 - SORI 4, -S(O)12R14, -NHC(O R, 4, - NHSR14,
_NHSOR14, - NHS(0) 2R14, A exspryundhavingthedjesmila 0 o[ S) OR14, 0 123 O S) NHR, 4,
O C(S)N(R14)2, -C(S)OR 4, -C(S)NHR14, -C(S)N(R14)2, -NHC(S)R14, -
NRL4C( S) R14, - NHO( S) NHRL4, - NHO(S) N( R14) 2R NR14C( S) NHR14, or -
NR14C(S)N(R14)2; R6 is -H hal ogen, -OH, S&NH2R,-Cl-C8 al kyl, or -O (Cl1-C8
al kyl); R7 and R8 are independently -Yn R erein Rd is -H -0OH hal ogen,
amno, - 5 NH(G-C5 al kyl), - -C5 -Nlﬁphenyl) - N(phenyl) 2,
-NH( napht hyl ), -N(naphthyl)2, - 8 al kyl, -O(Cl-Cg
al kyl), -(C1-C8 alkyl)-OH, -Ob H kenyl , -CZC8aIkynyI
-C3-C12 cycl oal kyl, - phenyR11- -Cr- Cl@(phenyl )al kyl, -Cr- 2
(napht hyl ) al kyl, - C7 Cl2 (phenyl kenyl , -Cr7-C12 (napht hyl )aI kenyl, -C7-Cl12
(phenyl ) al kynyl , -C7-C12 (naphﬁ 1kynyI , -3- to 9-nenbered heterocycl e,
-OR14, 10 -Q(CH2)"OR14, - é(O)R14, -C(O(CH),-R 4, -0 C(O ORr14,
-O C(O NHR14, -O- C(O)N(R 4)2 - C(O)N(R14)2, -C(O OR14, -C(O NHR14, -S-R14,
-SOR14, -S(0)2R14, -NHC(O) R14, -NHSRi{M) - NHSOR14, -NHS(O) 2R14, O C(S)Rl4,
O C(S)ORr14,, O N(R14) 2, -C(S)OR14, -C(S)NHR14,

C( S) N( ?é‘l%?f?mcé@!@@ Ymcﬁeptgﬁ%ag%ﬁﬁﬂ - NHC( S) NHR14, - NHC(S) N( R14) 2,
- NRIAC( hNER14, -NR14C(S)N(R14)2; 15 R9, Rio, R 1, R12, and R13 are
i ndependently -Ym(Re) wherein Re is -H, halogen, -NH2, Cl-C8 al kyl,
-NH(C, - C5 al kyl ), Q1 M-€D-C5 al kyl )2, -NH(phenyl), -N(phenyl)2, -
NH( napht hyl ), -N(naphthyl)2, -C(ONHC I -C5 alkyl), -C(ON(C1-C5 al kyl) 2,
-NHC(O (C 1 -C5 @), kgy.lc)(Rg)-.;NHC( =NH2' ) NH2, -CN, -NO2, N3, -3- to 9-nenbered
heterocycle, -OR14, -Q(CH2)" OR14, -C(OR14, -OC(OR14, -C(O(CH2)"- R14
-OC(OOR14, -O N Q (_ ) " )
_C(O NHR14, - S- Rlcggs %ﬂ Wgere% ggﬁg)ﬁ\l le\-lll‘: 1 Ci‘@%p %%pk%ny L Cé‘éoﬁ’l
- NHS( O) 2IR¢dy], Ol 1 SrR1dalk D, @(fxﬁ)lﬂ?—]tﬁtph@fb( 3 NI-!lRth&mbered heterocycle, -OR 4,

10 -O(CH2),OR 4, -C(O)R 14, -O-C(O)R 14, -C(O)(CHy)-R 4, -0-C(O)OR 14, -O-C(O)NHR,4, -O-
C(ON(R4)a, - C(OIN(R 4),, -C(OYOR 4, -C(O)NHR 14, -S-R 14, -SOR 14, -S(O):R 14
-NHC(O)R 4, -NHSR 4, -NHSOR 4, -NHS(0),R 14, -0S(0),07, O-C(S)R 4, O-C(S)OR 4, O-
C(5)NHR 14, O-C(S)N(R14)2, -C(S)OR 14, -C(S)NHR 4, -C(S)N(R4)2, -NHC(S)R 4, -

NR 4C(S)R 14, -NHC(S)NHR 14, -NHC(S)N(R 14)2. -NR 4C(S)NHR 14, or - NR14C(S)N(Rya)z;

15 Ry is -H, halogen, -OH, -NH3, -C;-Cy alkyl, or -O-(C,-Cjy alkyl);

R and Ry are independently -Y n(Rg) wherein Ry is -H, -OH, halogen, amino, -

NH(C-Cs alkyl), -N(C-Cs alkyl),, -NH(phenyl), -N{phenyl),, -NH{(naphthyl),
-N{(naphthyl);,-CN, -NO, -N3, -C-Cy alkyl, -O-(C,-Cyalkyl), -(C,-Cg alkyl)-OH, -O-benzyl,
-C,-Cjy alkenyl, -C;-Cy alkynyl, -Cs-Cy; cycloalkyl, -phenyl, -naphthyl, -C5-C;2 (phenylalkyl,

20 -C5-Cy3 (naphthyl)alkyl, -C7-C3 (phenyl)alkenyl, -C+-C), (naphthyl)alkenyl, -C5-C2
(phenylalkynyl, -C7-C; (naphthyl)alkynyl, -3- to 9-membered heterocycle, -OR 4,
-O(CH)aOR 14, -C(O)R 4, -O-C(O)R 14, -C{O)(CHy)n-R14, -O-C(O)OR 14, -O-C(O)NHR 14, -O-
C(O)N(R14)2, - C(O)N{R14)2, -C{O)OR 14, -C(O)NHR 14, -S-R 4, -SOR 4, -S(O)R 4,
-NHC(O)R 4, -NHSR |4, -NHSOR 14, -NHS(O),R 14, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 14,

25 O-C(S)N(Rua)z, -C(S)OR 4, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, -NR;4C(S)R 1, -
NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR14C(S)NHR 14, -NR14C(SIN(R14)2;



O C(S)N(R14)2, -C(S)OR14, -C(S)NHR14, -C(S)N(R14)2, -NHC(S)R14,

-NR14C(S) R14, - NHC(S) NHR14, -NHC(S)N(R14)2, -NR14C(S)NHR14,
-NRL4C(S)N(R14) 2 or R 1 and R12, togeider with the carbon atomto which
each is attached, join to forma 5- to 9-nenbered 25 heterocycl e; each R14
i s independently -H, -Cl-CB al kyI -CS C12 cycl oaI kyI -phenyl - napht hyl ,
-3- to 9-nenbered heterocycle - al al kynyl each Y is
i ndependent |y -CI* ﬁlal%yl%mﬁn‘i RICQLCGBdeé’FR@r‘i'Weﬁe(Re@)Wh@@P &g’is ahl’kynyl ene- ;

30 hy, ; t hnt
rang: g Potshy QG G 1€ ol SR LR TATRARART - NptRlly ”hi%e[gq
Rg RI11 QH(@phFBW) m@aﬁﬁth?l)z, @(@M{(@ﬁ@@tﬁ@m GE(U)M(@GCWWM eNH(O)haeof 5
wherein is -Yr(Ra), wherein -Re is -H, -OCH,

-Cl-C8 %lkkly}l-NHQ\EZl\@ Eifﬂ@enw I%Qzl\bz 3épl?ynwbere@:éetmyel9c1%h,ky| -foheny|

oIS AL 10,5 ST D X i 20

C( O N( Rﬂ:@)N(Rq@z(, OLOBIN(R 12 )6(-O( R 4, C(S)RHRM, . SERLASORS( B@RRY, - NHC( O) Rl4,
- NHSR14, - NHSORI 4 NHS( SﬁsRlAf - O5( 03 20-, S) Rl 4 OR14, O-

O S) NHRIFHCE) B 5y NFERay, sNHSQR) RIS (O @(@ﬁkﬂ@ 14,-(13@@)%:@&@(8)1%#&(45) R14
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al kyl); NRTZ(QMR& aﬂHC(S)&@nmdamml&(smﬁrR@ Nmm(somafi@zloswhndqui hal ogen,
amno, - NH(C1-C5 al kyl), -N(Cl1- yl )2, -NH(phenyl), -N(phenyl
~ NH{hapieghijiey with rqu(qaétma’q@m)@wh@h eacln\l@zattachqg;J01rUpf@8na|5|< 9—m@1qea:q C8a| kyl),

-(C1- h&eroch)le H, - O benzyl,
each R4 is independently -H, -C,-Cs alkyl, -C3-C3 cycloalkyl, -phenyl,
-naphthyl, -3- to 9-membered heterocycle, -C,-Cyg alkenyl, or -C,-Cg alkynyl,

each Y is independently -C,-Cg alkylene-, -C,-Cy alkenylene- or -C,-Cg
15  alkynylene-;

each m is independently 0 or 1; and

each n 1s independently an integer ranging from 0 to 6.

13. A compound having the Formula

Rs R,

Ri2  Rys

20 (i)
or a pharmaceutically acceptable salt thereof

wherein

Qq is —8S-;

Q415 -C(Ro)-;



-C2-C8 al kenyl, -C2-C8 al kynyl, -C3-Cl12 cycl oal kyl, -phenyl, -naphthyl,
-Cr7-C12 (phenyl)al kyl, 20 -C2-C12 (naphthyl)al kyl, -C7-Cl12 (phenyl)al kenyl,
-C2-C12 (naphthyl)al kenyl, -C2-Cl12 ( nyl)al kynyl, -C7-Cl12

(napht hyl ) al kynyl, -3- to 9-nmenbered heterocycle, -OR14, -Q(CH2)"OR14,
-C(ORL4, -OC(OR4, -C(O(CH2),-R4, -OC(OORL4, -O C(ONHRL4, -0-
CCONR4)2, - C(ONRL O NHR14 4, -SOR14,

-S(O) 2R 4 - NHO( ) BT m @NH@?&T@H RNHS&H?I& BN @J‘MR@R%@]@EQ% Cs

O C(C(S)S?\I gL y% O@@&Z@a‘lkﬂﬁ;ﬁ%ﬁéﬁ%ﬂ(ﬁ}mg to" dgznggn e hefe_g-‘&NHlé(N %l?ﬂM) )
- NR14C( SYNHRLOR i1, NRIGTH | 5)-R- QAR '(E@(CHQ% -IR,60)- GIJ)OIRL’éO GOINAR, 210
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-NHS(O 2R14, O C(S)R 4, O C(S)ORI4, O C(9) NHR14 OC(S) N(R14) 2, -C(S)OR14,
-C(S)NHR14, -C(S)Rk Rﬂﬂ) halog®uHcBE) RIH,;. -CNQ];AIBGS)ORM:(C-[-CNI-Q@()&); NHR14,

-NHC(S) N(R14) 2, -NR14C(S) NHR14, -NR14C(S)N(R14)2 or R11 and R12, 10 together
wi th the carbon aReand Rj mimdibpea@dlltlblea(Rda&l’hetb,m R@iant, eOHohatogen5 amirm, -
9-nmenbered  heterocycle; each Rl4 is independentl -Cl-C8 al kyl, -C3-C12
cych®al RYH(Ci-Conlsyly - (CJﬁéﬁH‘tYILP?’I -NH(ghenyd). dN(parbak 'é‘”'l’ll@@ﬁlﬂ tBehcl e, - C2-C8

al kenyl .o oLy, 935, Xic1s.6.0depeRgent Lo, S BH ORGP

al keny Ien kynyi 1; and
each n iG-Cpseasndentdulianyl, ACeger C}/fcﬁiagdyllgl)ﬁern@m-ﬂa}ihﬁl)@,--cﬂ?az (Iﬂ“eﬁﬁ'mk’ﬂnd

having E th E%Laphlthyl)alkyl 7—C-;-%]I;_ (p%n)ﬁ?alkewlyﬁlérglg (ga;())hthyl)alkenyl, -C+-Cys
(phenyDalkynyl, -C7-C1s (naphthyljalkynyl, -3- to 9-membered heterocycle, -OR 4,

15 -O(CH2)4ORy4, -C(O)R 14, -O-C(O)R 4, -C(O}CH2)p-R 14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-
C(OIN(R4)2, - C{OIN(R 14}z, -C(O)OR 4, -C(O)NHR 14, -8-Ry4, -SOR 4, -5(O)1R 14,
-NHC(O)R 4, -NHSR 14, -NHSOR 4, -NHS(O):R 14, O-C(S)R 14, O-C{S)OR 14, O-C(S)NHR 14,
O-C(S)N(R 14)2, “C(S)OR 14, -C(S)NHR 14, -C(S)N(R4)2, -NHC(S)R 14, -NR 4C(S)Ry4, -

NHC(S)NHR 14, -NHC(S)N(R4)2, -NR4C(S)NHR 14, -NR |4C(S)N(R 14)2;

20 Ry, Rig, Ry1, Ryz, and Rys are independently -Ym(R.) wherein R, is -H,
halogen, -NH3, C;-Cs alkyl, -NH(C,-Cs alkyl), -N(C-Cs alkyl),, -NH(phenyl), -N(phenyl),, -
NH(naphthyl), -N(naphthyl), -C(O)NH(C,-C;s alkyl), -C(O)N(C,-Cs alkyl),, -NHC(O)(C;-Cs
alkyl}, -NHC(=NH2+)NH2, -CN, -NO3, N3, -3-to 9-membered heterocycle, -OR 4,
-O(CH2),OR 14, -C{O)R 4, -O-C{O)R 4, -C(ONCH)u-R 4, -O-C(O)OR 14, -O-C(O)NHR 14, -O-

25  C(O)N(Ri4)2, - C{OIN(R4)2, -C{O)OR 4, -C(O)NHR 14, -S-Ry4, -SOR 4, -S{(O)2R 4,
-NHC(O)R 4, -NHSR 4, -NHSOR 14, -NHS(0):R 14, O-C(8)R 14, O-C(S)OR 14, O-C(S)NHR 4,
O-C(S)N(Ry4)2, -C(S)OR 4, -C(S)NHR 14, -C(S)N(R4)2, -NHC(S)R 14, -NR4C(8)R 14, -
NHC(S)NHR 14, -NHC(S)N(R4)2, -NR14C(S)NHR 4, -NR4C(S)N(R4) or Ry; and Ry,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

30 heterocycle;

each Ry; is independently -H, -C,-Cy alkyl, -C;3-C; cycloalkyl, -phenyl,
-naphthyl, -3- to 9-membered heterocycle, -C,-Cy alkenyl, or -C,-Cj alkynyl;



R12 R13 20 (I1) or a pharmaceutically acceptable salt thereof wherein QL
is-S; &is -C(R9)-; 126 R is -VY,,,(Ra), wherein -Rais -H -0OH -Cl1-C8
al kyl, -C2-Cg al kenyl, -C2-C8 al kynyl 35,7 C3-C12 cycl oal kyl, -phenyl,
-naphthyl, - 3- to 9-nenbered heterocycle, -OR14, -Q(CH2)aOR14, -C(O R14,
-OC(OR14, -C(O(CH2), R14, -O C(O ORrR14, OC(O)NHR14 - 0- C(O)N(R14)2 -

O N(R14) 2, - NH _s- _S(0) 2RL NH O R14,
N NH)SR(14 ) NHSO?14ga%§(IE§:(%§ “ﬁloge 6}25‘%’16 Riﬁ‘en&& 29
C(S) NH 4)%%( S)N(R14) 2, -C(S)OR14, -C(S) NHR14 Q(S) N R14) 2 ] NHC( S)R14, -
NRL4C( E?* RLZ, ~NHC( S) NHR14, - NHC(S)N(R14)2, - NRL4C(S)NHRL4, or -

NR14C(S)N(R14)2 -OH -NH2, -C,-C8 al kyI or -O(Cl1-C8
al kyl'); R7 and %gggpeléllsnlgde i @rbor ]Y,afl%Rd) wherein Rd is -H, -OH, hal ogen,

10 NH(C 1-C5 alk al k henyl), -N(phenyl)2,
?mH?(r)lapht hyl ), ﬁSa\’dgﬂ P%“é’en aﬁ‘ﬁiﬁﬁfrraﬂ}éﬁ‘?gzﬁﬁ'&é%ale%l? -oEpcf?%)

al kyl), -(C1-C8 aI kyl)-OH, -0O benzyl, -C2-Cg al kenyl, -C2-Cg al kynyl,
- C3-£12 cycl oal kylh4. - phepyh ounﬂe}ﬁbﬁl Yho Forffd£12 (phenyl)al kyl, -C7-Cl12
(napht hyl)al kyl, -C7-C12 (p]%enyl enyl, -Cy-Cl2 (naphthyl )aI kenyl ,

-Cr-C12 (phenyl)al kynyl, -C7- C12 (napht hyI)aI kynyl, -3- to 9- member ed

het erocycl e, -OR14, 15 -Q(CH2)"OR14, C(CM?M -OC(O)R14, -C(O(CH2) " -
-OC(OOCR14, -OC(ONHR14, -0- C(ON(R14) 2, - C(O)N(R14)2i -C( O OR14,

-C(O NHR14, -S-R14, -SOR14, -S(O) 2R14, {O R14, -NHSR14, -NHSOR14,

- NHS( O) 2R14, OC(S)R4 OC(S)RIR;M (W)} Ré}C(S)N(R14)2 - C(S) Or14,

-C(S)NHR14, -C(S)N(R)4)2, -NHC(9R¥, - NHC( S) NHR14,
- NHC( S) N(R14) 2, - NR14C( S) NlﬁQ / 1 2; 20 R9, Rio, Rl1l, R12, and
R13 are i ndependent ly -Y,,, ﬂ?e) &Y ei n Re is -H hal ogen, -NH2, C1-C8

al kyl, -NH(C1-C6 al kyl), -N(Cl Z5 al kyl)2, -NH(phenyl), -N(phenyl)2, -
NH(napht hyl), -N(naphthyl)2, -R{(ONRKi& | -C5 alkyl), -C(ONC -GC5 alkyl)2,
-NHC(O) (C1-C5 alkyl), -NHC(=NH2' )NH2, -CN, -NO2, N3, -3- to 9-menbered
het erocycle, -OR14, -Q(CH2)" OR14, 'CQICP}RM’ -OC(OR14, -C(O(CH2)"-R, 4,
-0 C(OOR14, -OC(O NHR14, -0-

or a pharmaceutically acceptable salt thereof

wherein

10 Qi is —NH-;
Q4 1s -CH-;

R;is -Yi(R,), wherein -R, is -H, -OH, -C-Cj alkyl, -C,-Cj alkenyl, -C;-Cs
alkynyl, -C3-C); cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH3)qOR 14, -C{O)R 4, -O-C(O)R 4, -C(O}CH2)y-R 14, -O-C{O)OR 14, -O-C(O)NHR 4, -O-

15 C(O)N(Ri4)2, - C(OIN(R 14)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, ~-SOR 4, -S(O)2R 14,
-NHC(O)R 4, -NHSR 4, -NHSOR 14, -NHS(O);R 4, -OS(0), 0", O-C(S)R 4, O-C(8)OR 4, O-
C(S)NHR 14, O-C{S)N(Ry4)2, -C(8)OR 14, -C(S)NHR 14, -C{S)N(R 14)2, -NHC(S)R 4, -
NR14C(S)R 4, -NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR4C(S)NHR 4, or - NRj4C(SIN(R14)25

R is -H;

20 R; and Ry are independently -Ym(Rq4) wherein Ry is -H, -OH, halogen, amino, -
NH(C,-Cs alkyl), -N(C,-Cs alkyl)z, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
-N(naphthyl);,-CN, -NO, -N3, -C;-Cg alkyl, -O-(C,-Cg alkyl), -(C,-Cy alkyl)-OH, -O-benzyl,
-C;-Cy alkenyl, -C,-Cy alkynyl, -C3-Cyz cycloalkyl, -phenyl, -naphthyl, -C+-C)2 (phenyDalkyl,
-C7-C); (naphthylyalkyl, -C4-Cy; (phenylyalkenyl, -C+-C); (naphthyl)alkenyl, -C;-Cy

25  (phenylalkynyl, -C;-C, (naphthyl)alkynyl, -3- to 9-membered heterocycle, ~-OR 4,



25 CCON(R14)2, - C(ON(R14)2, -C(O OR14, -C(O NHR14, -S-Rl4, -SORl4,

-S(O) 2R14, -NHC(O) R14, -NHSR14, -NHSORi 4, -NHS(O) 2R14, O C(S)R14,

O C(S)OR14i O C(S)NHR14, O C(S)N(R14)zg -C(S)OR14, -C(S)NHR14,

-C(S)N(R14) 2, -NHC(S)R14, -NR14C(S)R14, - NHC(S)NHR14, - NHC(S)N(R14)2,

- NR14C( S) NHR14, -NR14C(S)N(R14)2 or R11 and R12, together with the carbon

ﬁéi;?rétéﬁ@f? aihﬁ'@ﬁa@ FroaE et L 0?%@&&;»”‘5”@&5%@@%9 oal kyl
0y SIQPNRPIR DS ORI h G ROTPRRE A0 @ﬁ’?‘ﬁ* PSHL ORI ORI o

al kenyl éﬁéC((b}Rm,Gﬁmm a-II\I@S@RanéSIHS@h)@Hmmﬁ)@(S)&ﬂe@@(&é@RhyO@C(c&)NﬂR]and each

e For b SINGURY -G s ReS Tt metsri @, i i M CRg =" " 19

h ' | wh CNH-;
PRSI S AR OG R N, 15,

heterocyel o - ORIET RIS %%fﬁ%f‘f&%ﬁ%%nﬂm?%?%? o Byt mmoered
oo N s@&@%zmif@m‘m%y‘g R Nfﬁ‘ﬁ?o&l@ >
- NHS( O) MR (maphthoy, Oy raphthd) o€ (CoatlybR1G O)DIC Loy ik sNHEOYE) R, 4) 2,
-9 O?.’alﬁyl), -%P%&W%;HNHL -é?\l',\KN%g, 3 -3-|\€H§(-m2:mbered heterocycle, -OR 4,
10 -O(CH3),OR 4, -C(O)R 4, -O-C{(O)R 14, -C(OXCH3)y-R 4, -O-C{O)OR 14, -O-C(O)NHR 4, -O-
C(O)N(R14)z, - C(ON(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-R 4, -SOR 14, -S(O)R 4,
-NHC(O)R 4, -NHSR 4, -NHSOR j4, -NHS(O);R 14, O-C(S)R 4, O-C{S)OR 14, O-C(S)NHR 4,
O-C(S)N(R 1)z, ~C(S)OR 14, -C(S)NHR 14, -C(SIN(R 14)2, -NHC(S)R 14, -NR14C(S)R 14, -
NHC(S)NHR 14, -NHC(S)N(R4)2, -NR4C(S)NHR 4, -NR |4C(S)N(R4); or Ry and Ry,
15 together with the carbon atom to which each 1s attached, join to form a 5- to 9-membered

heterocycle;

each Ry is independently -H, -C,-Cjs alkyl, -C3-C); cycloalkyl, -phenyl,
-naphthyl, -3- to 9-membered heterocycle, -C,-Cy alkenyl, or -C,-Cg alkynyl;

each Y is independently -C,-Cy alkylene-, -C,-Cy alkenylene- or -C;-Cs
20 alkynylene-;

each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.

15. A compound having the Formula
Rg R,
Rio Q4 / Re
N
Ry Qq o)
Ri2 Ry

25 (1)



NR14C(S) R, 4, -NHC(S)NHR, 4i -NHC(S)N(R14)2, -NR14C(S)NHR, 4, or -
NR, 4C(S)N(R14)2; R6 is -1-1; 20 R7 and R8 are independently -Y,"(Rd)
wherein Rd is -H -OH halogen, am noj,g NH(G -C5 alkyl), -N(G-C5 al kyl)2,
-NH( phenyl ), -N(phenyl)2, -NH(napht hy?%, -N(napht hyl )2, -CN, -NO2, -N3,
-C,-C8 alkyl, -O(C -C8 alkyl), -(C -C8 alkyl)-OH, -0Obenzyl, -C2-C8
al kenyl, -C2-C8 al kypyl, -C3- 2 cyel.oal kyl , -phenyl, -naphthyl, -C7-Cl2
(phenyl %1 aceu@al@l@cgm%ﬁg §/?hf%ﬂ°§yl - C7-Cl2 (phenyl)al kenyl, -C7-C12
(napht h%g@kﬁenyl -Cr-Cl12 25 (phenyl )aI kynyl, -C7-Cl2 (naphthyl)al kynyl,
-3- to 9 ered heterocycle, -OR14, 128 -Q(CH2)"OR14, -C(O R14,
-OC(O)R14 -C(O0CHDYMNRI4, -OC(OORL4, -OC(ONHRL4, -0- C(ONR14)2i -
CCONR4)2, -C(OOR14, -C(ONHR14, -S-R14, -SOR14, -S(O 2RI 4, -NHC(ORI 4,
-NHSRI 4, - NHSOR14¢), iNE$(-O) 2R14, O C(S)R14, O C(S) OR14, O C(S) NHR14,
O C(S)N(RI4) 2, C(S CR14 C(S)NHR14 C(S)N(R14)2 - NHC( S) R14,

C(S)RI 4, - I\H
; Ngﬁlq S) N( R14) 2: Ngg( Wi}ief,eMR%Q Elggeé ﬂl_g)igc la(r:glﬁlj( ﬁde(g)e?gent%'i‘ Y Sittre)
wher ei nalREIl)llS-C-:;H:]g cjrrabajg)aln phemz,naﬁﬂathﬂg al tk)yq memﬂdb{e@lhe@ﬁo@lckyt()Rm, N(Cl - C5

"o i s iy o 2 o BRI esc i i it AL B E Ry o
O Gre) Sy S S0t (AR M PR R, ™

-0 (O NHM@)R&NH(S@)IN(NHSORM- MSPORRIAT O3 DTRER 4 CLFMORILO- - S- R14,
- SOR14, - s 2RI 4, -NHC(O Rl 4, -NHSR14, - NHSOR14. - NHS(O) 2R14, O C(S)RI 4,

0 O[S RSN i QfKERIK 0 R Ay SIHE SRR s R B (R -

- E(REZLCN:E W ﬁ%@@é&%@hﬁ@%& % e % 114’[ oge}bﬁ )'N{(Elé%e car bon

atomto which eac attached, join to forma 5- to 9-nenbered
het er ocycl e; each Rféf 'S |ndependently -H -d-Cg al kyI -C3 Cl12 cycl oal kyl ,
-phenyl, -naphthyl, -3- tao 9-nenbered heterocycle, - C8. al kenyl, or

_C2-Cg al kynyl ; eRehndRy are IH@F‘é’Séﬁlﬁi@ﬁrl p(Rewhersin Rids) HneOH h@g%a@rn@enw ene-
O o2 AT BTN PO ISRE TR U ARGARTS Ko and each n 1
15 -N{naphthyl);,-CN, -NO,, -Nj, -C,-Cs alkyl, -O-(C,-Cgalkyl), -(C,-Cy alkyl)-OH, -O-benzyl,
-C,-Cy alkenyl, -C,-Cy alkynyl, -C;-C); cycloalkyl, -phenyl, -naphthyl, -C+-C,, (phenyl)alkyl,
-C;-C); (naphthyl)alkyl, -C-C1; (phenyl)alkenyl, -C+-C > (naphthylalkenyl, -C+-C;
(phenylalkynyl, -C7-C;, (naphthylalkynyl, -3- to 9-membered heterocycle, -OR 4,
-O(CH2)nOR 14, -C(O)R 14, -O-C(O)R 14, -C(ONCH2)n-R14, -O-C(O)OR 4, -O-C(O)NHR 4, -O-

20 C(O)N(Rya)2, - C(O)N(R14)2, -C(O)OR 14, -C(OINHR 4, -S-Ry4, -SORy4, -S(O)R 4,
-NHC(O)R 4, -NHSR |4, -NHSOR 14, -NHS(O);R 14, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 4,
O-C(S)N(R4)2, -C(S)OR 14, -C(S)NHR 14, -C(SIN(R14)2, -NHC(S)R 4, -NR14C(S)R 4, -
NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 4, -NR 3 C(S)N(R14)2;

Ry is -Ym(R.) wherein R is -H, halogen, -NH;, C,-Cg alkyl, -NH(C,-Cs alkyl),
25 -N(C;-Csalkyl),, -NH{phenyl), -N(phenyl),, -NH(naphthyl), -N{naphthyl),, -C(O)NH(C,-Cs
alkyl), -C(O)N(C,-Cs alkyl)s, -NHC(O)(C;-Cs alkyl), -NHC(=NH; " )NH,, -CN, -NO3, N3, -3-
to 9-membered heterocycle, -OR 4, -O(CH32),OR 14, ~-C{O)R 14, -O-C(O)R 14, -C(O¥CH),-R 4,
-0-C(O)OR 4, -O-C(O)NHR j4, -O-C(O)N(R 14)z, - C{O)N(R 4)2, -C(O)OR 14, -C(O)NHR 4, -
S-Ri4, -SOR 4, -S(O):R 15, -NHC(O)R 14, -NHSR |4, -NHSOR 14, -NHS(O);R 14, O-C(S)R 4, O-
30 C(S)ORy4, O-C(S)NHR 4, O-C(S)N(R14)2, -C(S)OR 14, -C(S)NHR 14, -C(S)N(R14)2, -
NHC(S)R 14, -NR14C(S)R 14, -NHC(S)NHR 14, -NHC(S)N(R 14)2, -NRj4C(S)NHR 4, -



15. A compound having the Formula RB R7 Ro @4 R NRL1 QL HO R12 R13 25
(1) 129 or a pharnaceutically acceptable salt thereof wherein Q is -NH;
A is -CH; 5R is -Y,,,(Ra), vvherelFl gRa is -H -0OH -Cl1-C8 alkyl, -C2-C8
al kenyl, -C2-C8 al kynyl, -C3-Cl2 cycloal kyl, -phenyl, -naphthyl, - 3- to
9-rrenbered heterocycle - OR14, O(CHZV\R14 -C(OR 4, -OC(OR14,

“QO 0 N(RL N( R14) 2,
-8((03( C@%}Wmu 11-25d mtogﬁé&rﬁtm mgﬁ(w) : #Eﬂa ttac R(14, :

- NHSO?&& n to Yok Q)Szﬁilémen%@é@l?e% roc & S) R14 O () 0?14 0 10 C(S)NHR14,

O C(S)N(RLA) 2, - 4, - C(S)NHRL4, - C(S)N(RL14) 2, - NHC(S)RlL4, -

NR14C(S) R14, - NHG,S R14 2, -NR14C(S) NHR14, -

NR14g(( Sg N( R( 4) 2; Cﬁ )N 'Zl-iamg@ aaﬁ%j aae i ndepeg((jealt ly - Yr’r?er) wher ei n Rd

R phenyl . “?'N??,%Bhﬁaﬁsqgﬂwﬂ KL %%ngm%@ywenym g,

- Cl- 0| r0C 1 8 0 2
al ke%l iﬂabwny i @yngﬁt,)&%&“{:t): y(ggccg:% E‘ymw pgéd%lycgl?ﬁ%%t hyl, - C$9012

h 1) al k I 7 Cr-C12
g gagﬂ%/h%nl:) a?/g]egy![ &l h?%ﬁ@eﬁ)@?aﬂﬂlh) xggﬁgé?cg%%i?ﬁgéﬁtﬁgﬁé bg(é% I, -3-
o] me et erocycle, - - -
-C(O (CH2) n ﬁRle4 -OC{O)CRM - 0- C(O)NHR4 -0 20 C(ON(R14) 2, -

AONRLZ, - O AR infhhIRLY or SafL4, - SRLA - S(Q2R14, - NHI(O) R14
-NHSR14, - NHSOR14, - NHS(O C(S)Rl4, O C(S)OR14, O C(S)NHRL4,

O C(S)N(R14) 2, NHC( S) R14,
) Ng(14) Ec, R1)4 @%@fﬁ%mﬁwgfﬁ@%m@hﬁﬁ& § Nﬁ(R, L,
- NR14C( S) N( R14) 2;

10 16. A compound having the Formula

R12  Rys

(1)
or a pharmaceutically acceptable salt thereof
wherein
15 Q) is —NH-;
Q4 is -CH-;
Ry is -Yin(Ra), wherein -R, is -H, -OH, -C-Cjs alkyl, -C5-Cjy alkenyl, -C,-Cy
alkynyl, -C3-Cj3 cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH2)sOR 14, -C(O)R 4, -O-C(O)R 14, -C(O)CH2)y-Ris, -O-C(O)OR 4, -O-C(O)NHR 14, -O-
20 C(O)N(Ri4)2, - C(O)N(R14)z, -C(O)OR 14, -C(O)NHR 14, -S-R 14, -SOR 4, -S(O):R 4,
-NHC(O)R 14, -NHSR 14, -NHSOR 14, -NHS(O):R 14, -OS(0),0", O-C(8)R 4, O-C(S)OR 14, O-
C(S)NHR 14, O-C(S)N(R 14)2, -C(S)OR14, -C(S)NHR 14, -C(S)N(R 4),, -NHC(S)R 4, -
NR14C(S)R s, -NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR14C(S)NHR }4, or - NR14C(S)N(R 14)7;

R is -H;



ROis -Y,,,(Re) wherein Re is -H, halogen, -NH2, Cl1-C8 alkyl, -NH(C -C5
alkyl), 25 -N(C1-C5 al kyl)2, -NH(phenyl), -N(phenyl)2, -NH(naphthyl),
-N(naphthyl)2, -C(ONH(C1-C5 alkyl), ;3C(ONC, -C5 alkyl)2, -NHC(O (G -C5

al kyl'), -NHC(=NH2")NH2, -CN, -NO2, N3, -3- to 9-nenbered heterocycle, -ORl4,
-Q(CH2)" OR14, -C(O R14, OC(O)R14 -C(O(CH2)n-R14, -0 C(O OR14,

-0 C(ONHR14, -O 4@2 C(O N(R14) 2, -C(O)CR14, -C(O NHR14, - S-R14,
-SOR14, -S(0O 2R, 43V Nm&% ﬂlkYDNHSRM - NHSOR, 4, -NHS(O)2R14 O C(S)R14, O-
30 C(S)OR14, OC(S)NHRL4, OC(S)N(R 4)2, -C(S)OR14, -C(S)NHR

“C(S)N(R14) 2,  NHR 8)IRdepend iy 4 B8 fxpvhereinRes ﬂur@& alomce@)rm( RYH(Q-

et 8 oy 2o, RN e, Ay BT, PRBRIgD, AL, e

het er ocyedg-NRI-0,-Oghkkyl, R®2(C|3(E13Ch1181)3 Q@ﬁCHalk?B@H Rtﬂber&yl ndepgadenyl y -H,
-Cl-C3 al kyl, -C3-C 2 cycl oal kyl , E g - napht hy -3- to 9-nenbered
het eY oc§eiCe alkyagl. €&5-Gl2 I@éhly’ﬂlk}’brph@@z thk’yn(}lz -Cip hn)’\l’)all@h 1€dé§1endent I y

| ienon RS gky, "G S BRkES 5-970%@5%%8&3 Rty C S ph BB F om o
to 6. X0.48 (na?shﬂ@m}aﬂddﬂ?l bRavth 9GnéMBerE® hétbioRydRe, -BR ., ROPCIHH,ORRE-CO)RLL- - 0~ QL

HO R12 R13 )  or a phar maceutically acceptable salt t her eof V\/nerel n 15

Q is - QI-Q(O)R@ -CEON Gk )RR, -OsCEOYOR Ra; Ch it 1m - Q@((D}N(Rh)z, OH, -G-C8
2 nant n O, ¢ SRR OB e By ISR LG aRRG: FEOR . PRERs, -
10 NHSOR,, -NHS(O):R 4, O-C(S)R 4, 0-C(S)OR 4, O-C(S)NHR 14, O-C(S)N(R 1)z, -
C(S)OR 4, -C(SNHR 1, -C(S)N(R 14), -NHC(S)R 14, -NR4C(S)R 14, -NHC(S)NHR 14, -
NHC(S)N(R 14), -NR 1 4C(S)NIR 14, -NR 14C(S)N(R 14)2;

Rg is -Y,(Re) wherein R. is -H, halogen, -NH,, C-Cy alkyl, -NH(C;-Cs alkyl),

-N(C-Cs alkyl),, -NH(phenyl}, -N(phenyl),, -NH(naphthyl), -N{naphthyl),, -C(O)NH(C,;-Cs

15 alkyl), -C(O)N(C-Cs alkyl);, -NHC(O)(C,-Cs alkyl), -NHC(=NH; " )NH;, -CN, -NO;, N3, -3-
to 9-membered heterocycle, -OR 4, -O(CH,),OR 14, -C(O)R 14, -O-C{O)R 14, -C(O)(CH)n-R 14,
-0-C(0)OR 4, -O-C{O)NHR 4, -O-C(OIN(R 14)2, - C(O)N(R 13)2, -C(O)OR 4, -C(O)NHR 14, -
S-Ri4, -SOR 4, -S(0):R 14 -NHC(O)R 14, -NHSR 14, -NHSOR 14, -NHS(O);R 14, O-C(S)R 14, O-
C(S)OR 4, O-C(S)NHR 4, O-C(S)N(R14)a, -C(S)OR 14, -C(S)NHR 4, -C(S)N(R14)2, -

20 NHC(S)Ris, -NR4C(S)R 4, -NHC(S)NHR 14, -NHC(S)N(R 14}z, -NR14C(S)NHR 4, -
NR14C{S)N(R14); or Ry; and Ry;, together with the carbon atom to which each is attached,

join to form a 5- to 9-membered heterocycle;
Rig, Ri1, Ri2, and Ry; are H;

each R4 is independently -H, -C,-Cgalkyl, -C;3-C); cycloalkyl, -phenyl,
25  -naphthyl, -3- to 9-mcmbered heterocycle, -C,-Cy alkenyl, or -C,-Cy alkynyl;

each Y is independently -C,-C; alkylene-, -C,-Cy alkenylene- or -C5-Cy
alkynylene-;

each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.



-O(CH2), OR14, -C(O)R14, -O C(O) R4, -C(O) (CH2)a-Rl4i -O C(O) OR14,
“OC(ONHR 4, -0 20 (O N(Ri 4)2, - C(O) N(R14)2, -C(O) OR14, -C(O) NHR14,
-S-R14, -SOR14, -S(O)2Ri 4, -NHC(O) Ri 4z,- NHSR14, - NHSOR14, - NHS(O)2Ri 4,
-05(0 20, OC(S)Ri 4, O C(S)ORL4, O- é%zs)NHRl4, O C(S)N(Ri 4)2, -C(S)ORL4,
-C(S)NHR14, -C(S)N(R14)2, -NHC(S)R14, - NRL4C(S)Ri 4, - NHC(S)NHR14,

-NHC(S) N(R14) 2, -NR14C(S)NHR14. or - NRLAC(S) N(R 4) R6 is -1-]; 131 R7
by o%cf c}s) al kyI) WBC@@p@%%b@mmn%ﬂ%h%mgﬁfytmﬁ@r%qCﬁptPéaie|C§meH0r

f‘ﬁ'( Sﬂiﬂyf@w e R P ey TR G S

O (G -C8 al kyl), (CI-C8 al kyl)-0OH, -0O benzyl, -CZC8aIkenyI 5 C2-C8
aI kynyl, -C3-Cl2 cycl oal kyl, -phenyl, -nap thyI -Cr-C12 (phenyl ) al kyl ,
-C7-C12 (naphthyl)al kyl, -C7-Cl2 (pRgnyl gl ken I -Cr-C12
(napht hyl ) al kenyl, -C7-Cl12 (phenyl)al D CI 2 (naphthyl)al kynyl, -3-
to 9-nenbered heterocycle, -0OR14, R -C(OR4, - OCC(ORI4i
-C(O(CH2)1 R4, -0 C(O OR14, R -0 C(O)N(RI4)2 C(ON(RI4) 2,
-C(O OR14, -C(ONHR14, -S- 0 ) C(O) R14i -NHSRI 4, - 10
NHSOR14, -NHS(O 2R14, O C(S)HK i)CR |—N>C(%€NHR14 O C(S)N(R14) 2, -
C(S)OR14, -C(S)NHRI 4, -C(S)N HC( S) R14 =T C(S)RI 4, -NHC(S)NHRI 4,
_ NHC(S)N(RI 4) 2, - NRL4CRS)NAR NR14C(S) N(RI 4s -Y,,,(R) wherein
Re is -H, halogen, -NH2, C - , -NH(ClCSaIkyI) -N(Cl -C5 al kyl) 2,
- NH( phenyl ), -N(phenyl)2, - IR paph ¥l ), -N(naphthyl)2, -C(ONH(Cl-C5 15
alkyl), -C(ONC-C5 alkyl)2, =NHC(O (Cl -C5 al kyl), -NHC(=NH2+) NH2, -CN,
-N2, N3, -3 to 9-nmenbered heterocycle, -OR14, -Q(CH2)" ORI 4, -C(ORI 4,
-OC(OR4, -C(O(CH2).-R 4, -OC(O)@B;4 -OC(ONHR14, -OCC(ONRI42, -
CCONR4)2, -C(OORI4, -C(O NHR14, S-R14, -SOR14, -S(O 2Rl 4, -NHC(O RI 4,
- NHSR14, - NHSOR14, -NHS(O)2RI4 OC( f)RI4 O C(S)OR14, O C(S)NHR14,
O )N@Ranblazmacmﬂsyldmc@epta Sphde C(S)N(R14) 2, 20 NHC(S)R14,
- NR14C( %k - NHC( S) NHR14, NHC(S) N(R 4) 2, -NR14C(S) NHR14, -
NR14C( S) f" [}1)2 or R | and R12, together with the carbon atomto which each
is attached, joi Qltlp-(j.orgnoa B(th)o 9- menbered heterocycle; Ro, R ,, Rl2,
and R13 are H, each R14 is independently -H, -C-C8 al kyl, -C3-Cl2

cycl oal kyl , phenydz,IS -C(R3)- or -N-;

Q3 1s -C(Rs)- or -N-;
10 Q4 is -C(Rg)- or -N-;

Riis -Y(R,), wherein -R, is -H, -OH, -C-Cjy alkyl, -C,-Cjg alkenyl, -C,-Cy
alkynyl, -C;-Cy, cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 14,
-O(CH2)40R 14, -C(O)R 4, -O-C(O)R 14, -C(OYCH3)s-R14, -O-C(O)OR 14, -O-C{(O)NHR 14, -O-
C(OIN{R14)2, - C(O)N(R 14)2, -C(O)OR 14, -C(OINHR 4, -S-R14, -SOR 14, -S(O)2R 14,
15 -NHC(O)R4, -NHSR 4, -NHSOR 4, -NHS(O)R 14, -0S(0),07, O-C(S)Ry4, O-C(S)OR 4, O-
C(S)NHR 4, O-C(S)N(Ri4)2, -C(8)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14,
-NR4C(S)R s, -NHC(S)NHR 4, -NHC(S)N(R14)2, -NR4C(S)NHR 14, or -NR4C(S)N(R14)y;

R;is -H, -C-Cjy alkyl or -OH;

R;, R4, and R are independently -Y,(Ry,), wherein Ry is ~H, halogen, -NHj;,
20 -CN, -NO,, -SH, -Nj, -C-Cg alkyl, -O-(Cy-Cg alkyl), -C,-Cy alkenyl, -C5-Cy alkynyl, -C3-C;2
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, -O(CH3),OR 4,
-C{O)Ry4, -O-C(O)R 4, -C(O)(CHz)p-Ry4, -O-C(O)OR 14, -O-C(O)NHR 14, -O-C(O)N(R14)2,
-C(OIN(R14)2, -C(O)OR 14, -C(O)NHR 4, -S-Ria, -SOR 14, -S(O)2R 14, -NHC(O)R 14, -NHSR 4,



25 -naphthyl, -3- to 9-ntnbered heterocycle, -C2-C8 al kenyl, or -C2-C8

al kynyl; each Y is independently -Cl-C8 al kyl ene-, -C2-C8 al kenyl ene- or
-C2-C8 alkynylene-; each in is indepgggently 0 or 1, and each nis

i ndependent |y an i nt eger ranging fromO to 6. 132 17. A conposition
conprising a pharmaceutically acceptable carrier or vehicle and an effective

R iSalor RIHSARY B26OR pRimtiie Ah N ER e PGV ¢ her cof
Wher el nC@é‘(Pl@M, @&)NTﬁ{M,OC(SN(R}% "NH@%§)f§4, ﬁ%%(v\%l@m, WC%%H'R% = RS) or

- Cl C8 hJIHQ(S)N(RG}az ChRalE&EnyHR 14, QQRQ&(S)N(Rymgycbr R3-:ma -RGlar Ryaidody, k;glether phenyl
- napht hyl - to 9-menhered heterocycl e, O)R14

- 0- C( 0 Fyit,h the Qg(r@n(w)tm eac 13@\t@f}@§1 jpint 0@1@) ﬁ\-"_t’pe zfnem%ereg @N{"Iﬂl 4 A
N NS) ( R&?ﬁ“’“ﬁﬁﬁs%ﬁ 4?\1%8%?%%@5 h@?%g%s not, O(%;lzo- > 8) é(Ré;lRizlf
y C(C(S)S ?\l(ogj) 2? N )NH%FIO %R%@iélé CBCM Rférsﬂ% S%{MEF 'S) N(R14) 2,
and RS ar Z“f*ﬁé‘epehaésn Yoty G b k- @E& ot R e o g
oyt B 8 MlkyUClNE@l @l K1y, 2@alefhens, RIS, - Rrpndlyeny! . - C2- C8
-N(naphthyl),, -CN, -NO;, -Nj, -C3-Cy alkyny!, -OR 4, ~O(CH2)sOR 4, -C(O)R 14,
10 -O-C(O)Rys, -C(OYCHy)pR 14, -O-C(O)OR 4, -O-C(O)NHR 4, -O-C(OIN(R )2,
-C(O)N(R 1)z, -C(OYOR 14, -C(O)NHR 4, -S-R 14, -SOR 14, -S(O)zR 14, -NHC(O)R 14, -NHSR 4,
-NHSOR 4, -NHS(O);R 14, -O(CIL2),C(O)O(CH,),CHs, O-C(S)R 14, O-C(S)OR 14, O-
C(S)NHR 4, O-C(S)N(R14)2, -C(S)OR 4, -C(S)NHR 14, -C(SN(R 1)z, -NHC(S)R 4, -
NR14C(S)R 14, -NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR14C(S)NHR 14, -NR 13C(S)N(R 1)z

15 Rg 1s -Y»(Rg), wherein -Ry is -H, -OH, halogen, amino, -NH(C;-Cs alkyl),
-N(C;-Cs alkyl),, -NH(phenyl), -N(phen_y])z, -NH{naphthyl), -N(naphthyl);,-CN, -NO,, -N3, -
C,-Cy alkyl, -(C,-Cg alkyl)-OH, -O-(C;-Cy alkyl), -C,-Cjy alkenyl, -C,-Cs alkynyl, -C3-C 2
cycloalky!l, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, —O(CH2),0R 4, -
C(O)R 3, -O-C(O)R 14, -C(O}CHa)p-Ri4, -O-C(O)OR 4, -O-C{O)NHR 14, -O-C(O)N(R4)3, -

20 C(ON(Ri4)2, -C{O)OR 4, -C(O)NHR 14, -S-R 4, -SOR 4, -S(O):R 14 -NHC(O)R 14, -NHSR 4, -
NHSOR 4, -NHS(O);R 4, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 4, O-C(S)N(R4)2, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 4, -NR|4C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR4C(S)NHR 14, -NR14C(S)N(R 14)2;

Ry, Rig. Ri1, Ryz, and Ry3 are independently -Y(R.), wherein -R, is -H,

25  halogen, -NH,, Cy-Cyg alkyl, -NH(C,-Cs alkyl), -N(C-C;s atkyl),, -NH(phenyl), -N(phenyl},, -
NH(naphthyl), -N(naphthyl),, -C(O)NH(C,-Cs alkyl), -C{O)N(C-Cs alkyl),, -NHC(O)C,-Cs
alkyl), -NHC(=NH; )NH,, -CN, -NO3, N3, -3- to 9-membered heterocycle, -OR 4,
-O(CH2)sOR 3, -C(O)R 14, -O-C(O)R 14, -C{OXCHy)p-R 14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-
C(ON(R 14)2, - C(OIN(R4)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SOR 4, -S(O)R 4,

30  -NHC(O)Ry4, -NHSR 4, -NHSOR 4, -NHS(O);R 4, O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 4,
O-C(S)N(R14)2, -C(S)OR 4, -C(S)NHR 4, -C(S)N(R4)2, -NHC(S)R 14, -NR14C(S)R 14, -
NHC(S)NHR 4, -NHC{SIN(R 1)1, -NR4C(S)NHR 4, -NR 4C(S)N(R14); or R;; and Ry,



cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered heterocycle, -OR14,
-Q(CH2)"OR14, -C(OR14, -OC(OR14, -C(O(CH2)"-R14, -0-C(O OR14,
-0-C(ONHR14, -OC(ON(R 4)2, -C(ONRL4)2, -COORL4, -C(ONHR 4, -S-R14,
-SOR14, -S(0) 2R14,-NHC(O) R14, -NHSR14, 133 -NHSOR14, -NHS(O) 2R14,

O C(S)R14, OC(S)OR14, OC(S)NHR1L4, O C(S)N(R14)2, - C(S)OR14, -C(S)NHR14,

S) N(R14) 2 HC( S).R14, -NR14 S)NH N 4
- ﬁ(R14C(§>)% P&W"‘y ﬂ%ﬁfﬁ@c@twrﬁa&&cﬁ%ﬁ% %Qleg( O)Irbw%ﬁn&g;q )mfgra %‘ﬁer Wit h

t he cargagrog%ggnto whi ch each is attached jointo forma 5- to 9-nenbered
ring, with the proviso that if |s-C(R5- and m=0, then R5|s not H;

R6 is -H hal ogen K r K R?ls
-Ym ( Rc) wher gl neach%h g lwg%je&&}ll-y%l aé %a(”é@ & f;%%fl@k?h@ee@l - OH,
NH2, - Eﬂ:h%ﬁ Zﬁ|t89|»ﬁlembé\ﬂé&3&ct€ﬁ)c§&lkyIC)ZZ?S a-llNHQprfG‘/z' 0 alk?%)ﬂhenw ) 2,
-NH(napht - N(napht hyl )2, -CN, -N3, -C2-C8 a ynyI -

2)"OR14, - 4
5 Cc;ﬁ(og NHRL4, - ogcg)( cﬁﬁl‘(sé%%pf%&mg( %* ﬁ aT C%?t By le& (0 NSE% - S RI4,
- SOR14, ak@@®R14, - NHC(O) R14, - NHSR14, - NHSORl 4, - NHS( O 2R14, -O(CH2)"
C(O O CHACH3, O C(S)R14, OC(S)CR14, 0- (9 NHR14, O C(S) N(R14)2, -C(S) ORi 4,
- C(S) NHR14, - C( S) NchH ) sZindepani@rO)yRiLdy, 1;andNR14C( S) R14, - NHC( S) NHR14,
-NHC( S) N(R14) 2, - NR14C( S) NHR14, -NR14C(S)N(R14)2; 15 R8 is -Y,,, (Rd),
sherein “RI TS - Hah G ihieboasiy akither I R by ) - N Cl-G5 alkyl)2,
-NH( phenyl ), -N(phenyl) 2, -NH(napht (nmapht hyl' )2, -CN, -NO2, -N3,
Cl-C8 al kyl, -(Cl1-C8 al kyl)-OH, O(CI-C8 al kyl), -C2-Cg al kenyl, -C2- C8
al kynyl -C3-C, 2 1(8yc| oﬁa{:Ckrprsitiq;fmgﬂrisingrvammmgdeutwaly atcoelﬁabienmileedr

het CHZ) 4, - R14, R14, -C(O (CH2)"-R14,
"0- B Oy Ebicle i e G RIIOU G ARRORI 0 315 TR Rid) 2. - O) OR14

-C(O NHR14, -S- R14 - SCR14 -S(O) 2R14, - NHC( O) R14, - NHSR14, - NHSOR14,
-NHS(O) 2R14, O C(S)R14, O C(S)OR14, O C(S,NHR14, O C(S)N(R14)2, - C(S)OR14,
-C(S)NHR14, -C(S)N(R14)2, -NHC(S)Rl4p - C(S) R14, -NHC(S)NHR14, -
NHC( S) N( R14) 2, - NR14C(S) NHR14 -NR14 R14) B R9 R10, R11, R12 and R13
are independently -YnmRe), wher ein -Re[Ts \H- f hal ogen, - NH2 Cl-C8 al kyl,
-NH(C 1-C5 al kyl), -N(C 1-C5 al kyk) 2, 1), -N(phenyl)2, -
NH( napht hyl ), - N(napht hyl ) 216 C( Qs CCON(CL-C5 alkyl)2,
-NHC( O (C1- C5

(Ib)

or a pharmaceutically acceptable salt thereof
wherein
15 Q, i1s -0-, -S- or -N(R)-;
Q2 1s -C(Rj3)- or -N-;
Qs is -C(Rs)- or -N-;
Q415 -C(Rg)- or -N-;
Ry is -Yn(R,), wherein -R, is -H, -OH, -C,-Cs alkyl, -C,-Cs alkenyl, -C5-Cg
20 alkynyl, -C;-C; eycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH2),OR 14, -C{O)R 4, -O-C(O)R 14, -C(O)CHy)a-R 14, -O-C(O)OR 4, -O-C(OINHR 4, -O-
C(O)N(R4)2. - CLON(R14)2, -C(O)OR 14, -C(O)NHR 14, -S8-R 4, -SOR 14, -S(O):R 14,



al kyl'), -NHC(=NH2')NH2, -CN, -NO2, N3, -3- to 9-nenbered heterocycle, -OR14,
-Q(CH2),OR14, -C(OR14, -OC(OR14, -C(O(CH2)n-R14, -0O C(O CR14,
-OC(ONHR14, -0- C(ONRI4)2, - C(O 14)2, -C(O OR14, -C(O NHR14, -S-R14,
-SOR14, -S(0) 2R14, 30 -NHC(O) R14, -NHSR14, -NHSOR14, -NHS(O) 2R14, O C(S)RI14,
O C(S)OR14, OC(S)NHR, 4, O C(S)N(R14)2, -C(S)OR14, -C(S)NHR14,

o B R S i SRR BRI
i SIS R R LR S et

- phenyl NR ;018 MNHC(SINHRQ,, INRERBRN (BG4 ))) eNREOCYINTER 145 62- 1R 1, &I RNTR),4)2; OT
-C2-C8 al kynyl; 5 each Y is independently -Cl1-C8 al kyl ene-, -C2-Cg

al kenyl ene- or - QR; (RBH,atkypyikens--orgach mis independently 0 or 1; and each
n is independently an integer ranging fromO to 6. 18. A conposition

conp¢i sing a phar ut i cal : ey C i . ' _ﬁ@ an
ef f e{t i ve anount gfa’qg’ %%%%%rﬁéﬁt%@gﬁegtw ﬁgm%?’nﬁeéaﬁ%#osm %Elo“gllﬁ,o AN _ Q
R2- N Q-GN R, &HRNZ, ®E8y Glkb), -Oat L sphigi eceu; ilkanyly-CaaCieikmiyl €5t
t hereof wherein 15 Q is -0-, -S- or -|\é(RI)-; @ is -C?RB)- or -N-; @B is
- C( R5) - cytoallyl; -phesyl; -gaphthpdg)3- tg P-mapbered heterocycle, -OR 1y, “O{CH2),0R 4,
-C(O)R 4, -O-C(O)R 4, -C{O)CH2)y-Ry4, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2,
-C(O)N(R 4)2, -C(O)OR 14, -C(O)NHR 14, -S-R14, -SOR 4, -S(O)zR 15, -NHC(O)R 14, -NHSR 14,
10 -NHSOR4, -NHS(O)R 14, O-C(S)Ry4, O-C(SYOR 14, O-C(S)NHR 14, O-C(S)N(R 14)2, -
C(S)OR 4, -C(S)NHR (4, -C(S)N(R14)3, -NHC(S)R 14, -NR14C(S)R 4, -NHC(S)NHR 4, -
NHC(SIN(R4)2, -NR4C(S)NHR 14, -NR14C(S)N(R14)2 or R3 and R4, or R4 and R together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with

the proviso that if Qs is -C(Rs)- and m=0, then R5 is not H;
15 R¢ is -H, halogen, -OH, -NH,, -C-Cg alkyl, or -O-(C-Cg alkyl);

R7 and Ry are independently -Y(Rq) wherein Ry is -H, -OH, halogen, amino,

-NH(C,-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -
N{naphthyl),,-CN, -NO3, -N3, -C,-Cy alkyl, -O-(C-Cg alkyl), -(C;-Cg alkyl)-OH, -O-benzyl,
-C3-Cg alkenyl, -C;-Cy alkynyl, -C3-C 3 cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered

20 heterocycle, -ORy4, -CH2O(CH3),0R 14, -O-C(O)R 14, -C(O)(CH3)y-R14, -C(O)R 4, -O-
C(O)YOR 4, -O-C(OINHR 4, -O-C(OIN(R 14)2,- C(OIN(R 14)2, -C(O)OR 14, -C(OINHR 4 -S-Rs,
-SOR 4, -8(0)R 14, -NHC(O)R 14, -NHSR 4, -NHSOR 14, -NHS(O):R 14, O-C(S)R 4, O-
C(S)OR 14, O-C(S)NHR 14, O-C(SIN(R 14)2, -C(S)OR 4, -C(S)NHR 4, -C(SIN(R 1)z, -
NHC(S)R 14, -NR14C(S)R 14, -NHC(S)NHR (4, -NHC(S)N(R4)2, -NR14C(S)NHR 14, -

25 NRC(S)N(R14)2;

Ry, Rig, Ry1, Ryz, and Rz are independently -Y (R.) wherein R, is -H,
halogen, -NH,, C;-Cg alkyl, -NH(C,-Cs alkyl), -N(C,-Cs alkyl),, -NH{(phenyl), -N(phenyl),, -
NH(naphthyl}, -N(naphthyl);, -C(O)NH(C;-Cs alkyl), -C{O)N(C,-Cs alkyl);, -NHC(O)C-Cs
alkyl), -NHC(=NH;")NHjs, -CN, -NO,, N3, -3- to 9-membered heterocycle, -OR 14,

30 -CH,0(CH3),0R 4, -O-C(O)R 14, -C{OYCHy)-Ry4, -C(O)R 4, -O-C(O)OR 4, -O-C(O)NHR 14,
-0-C(O)N(R4)2,- CIOIN(R 14)2, -C(O)OR 4, -C(O)NHR 14 -S-R 4, -SOR 4, -S(O)R 14, -



R is -Y,,,(Ra), wherein -Rais -H -0OH -Cl1-C8 al kyl, -C2-C8 al kenyl,
-C2-C8 20 al kynyl, -C3-C12 cycloal kyI -phenyl, -naphthyl, - 3- to

9- menbered heterocycle, -OR14, - OR14, -C(OR14, -OC(O R14,
-C(O(CH2).-R14, -0 C(O CR14, OC(O) 14, -0- C(ONR 4)2, - C(ON(R14) 2,
-C(OOR14, -C(O NHR14, -S-R14, -SCR14 -S(O)2R14 135 - NHC(O) R14, -NHSR14,

- NHSOR14, - NHSI(%O) 2R14, - Hé C)(2I§) R.4, O (C( S)CO(§14 40 S?WHH
o ot R HF(%%RlzN f(g Nniﬂ%%) ; ﬁf(a{@)?ﬁm@ S s?-ﬁﬁ
NRL4C( SW@N;%I > %%ﬂ g%gs’aﬁk Te W%ﬁ Rﬁﬁ” Q;r?g‘”RS are

I ndependeiCSYNHRiY, RbMC(Wme IRBM(ESH\HHRMM@GS)NN&Bh or R¢Nand RIG2, - SH,
-N3, Cl1-Cs alkyl, -O(Cl-C8 alkyl), -C2-C8 al ken CZC8aIknyI C3-C12
cycl oal r@glether Wﬁéﬁh}q Carb%aﬁﬁmw |whldgeaclfl & @mﬁ’%ﬁ%&%%’? ﬁ@élfl@r%dg;@rréem ard 4,
-O(CH2) ¢ %ﬁcle C(O R4, -O-C(OR14, -C(O (CH2) Rl4, -O C(O) OR14,

Rl YO 0-C(O N(R14) 2, -C(O)N(R14)2, -C(O OR14, -C(O NHR14, -S-Rl4,

S U B R 8 PR SR O O

SN . R4 S) N( R14) 2,
BTG R B e R P o ) et her i t

the carbon atom t 0P| 5. b0 9-nmenber ed
ring, with the p?&ﬂgﬂpﬁ%gfi Iﬁlégdl‘ ;‘t‘é@g}ﬂ% - gﬁg(grarllzk%hmt ﬁeﬁongz icg not H, 15
R6 is - Hkyhgksgen, -OH, -NH2, -C1-C8 alkyl, or -O(Cl1-C8 alkyl); R7and R8
are independently -Ynm(Rd) wherein Rd is -H, -OH halogen, amno, -NHC -C5

al kyp), -N(CLl-GC5 éalc'ﬁ%h)l%nlc\llzé\@ﬂﬁ&h@f‘()’bx)l and( phenyl ) 2, - NH(naphthyl ), -

N( napht hyl )2, -CN, - al’kyl, -O(Cl-C8 alkyl), -(Cl1-C8

| kyl , -ODb I -C3-Cl12 | oal kyl ,
fiphgng/l, -naphtﬁnfz‘:y'Jh rél-s lﬁpgdeﬂnggﬁi%e%é%éﬁr%%%?ﬁé - OR14, e oAty
-CH2Q(CH2) "OR14, -O-C(OR14, -C(O(CH2)"-R14, -C(ORl14, -O C(O OR14,

-0 C(O NHRL4, - O QOO) N(/RtdihRositi€ @nirRirg) i, effeC(i@) SRAYNt of G{eRotiRAd or S- R14,
-SOR14, -S(O 2R14, -NHC(O - NHSR14, NHSOR14, -NHS(O 2R, 4, O C(S)R14, O-
C( S) orR1&h aré}a%:xlémﬁmmp@)@sstm REAPMPpolIRY @%@mulo al@(aspéarn)!%:@aeutwé&)q N( )R14) 2, -

NHC( S) R ) NHC( S) NHR14, - NHC(S) N(R14)2, -NR14C(S)NHR14, 25
NR14C( S):L fﬁ%%@%%gkg(ﬁé%del?ll R12, and R13 are independently -Yn(Re)
wherein Re is -H,

15 20. A composition comprising an effective amount of the compound or
pharmaceutically acceptable salt of the compound of any one of claims [1 to 16 and a

pharmaceutically acceptable carrier or vehicle.

21. The use of a compound of Formula
R
Rg /'
=\_ 6
R Qe

10 N =Q3

Q1 RZ_N\ ==
R11 %2 R4
Rip 13
20 (La)

or a pharmaceutically acceptable salt thereof



hal ogen, -NH2, Cl1-Cg al kyl, -NH(C1l-C5 alkyl), -N(Cl-C5 al kyl)2, -NH(phenyl),

-N(phenyl )2, - NH(naphthyl), -N(naphthyl)2, -C(ONH(ClI-C5 al kyl),

N(G -C5 al kyl)2, -NHC(O) (C1-C5 ghkyl), - NHC( NH2')NH2, -CN, -NO2, N3,
9- nenbered heterocycle, -OR14, 30 -CH2Q(CH2)" OR14, -0 C(O R14,

ego)

-3-to

-C(O(CH2)"-R14, -C(OR14, -OC(OOR14, -OC(ONHR14, -OC(ONR14)2,-

C(O N(R14) 2, -C(O)CR14 -C(O NHR14, -S-Rl14, -SOR14, -S(O 2R14, 136
C))RIVA‘“C“}\IHSRM -NHSOR14, -NHS(O 2Ri 4, O C(S)Ri 4, O C(S)COR14,

O

O

C( S) NHR14, 'Q %? S) %ia }g) -C(S)OR14, -C(S)NHR14, -C(S)N(R14)2,

- NHC( S) R14, o $%\‘ 4, NHC( S) NHR14, - NHC(S) N(R14) 2, - NR14C(S) NHR14,

- NR14C( S) N( RQ&)SZ—(IQRQRM-P@nd R12, toget her with the carbon atomto which
each is attached, i{OI ntoforma 5- to 9-nmenbered 5 het erocycl e; each Rl4 is
i ndependent | QMSH tdNal kyl, -C3-Cl2 cycl oal kyl, -phenyl, -naphthyl, -3-

to 9; rne*rrbereg2 hse?g@c f » -C2-Cg al kenyl , or -CZ-C8 al kynyl; each Y is
i ndependent | C a kyI ene-, -C2-C8 al kenyl ene- or -C2-C8 al kynyl ene-;

10 each mi sRj M@Rgewhémrﬂmns 1, -om] -€achalkyl, sCi-0dalkengerd Qs dkyiyht-eger
r angi ng fromO to 6. 19. A cong)tlsulon conprising an effective anount of the

conpoun&:dénz leﬁﬂcé’b?'?yéﬂm@h ce%)‘ttél?l'lée gred Bff‘tef%éc'éoﬁﬁ)lmn@ QszpB-llm 10
d t
22npfl gl h“’ ]!{ée (g(ggﬁﬂglﬁ‘bkaf he co offhdd@b%lﬁmﬁ ceu ]I(i| %DOSI on

accept abj(e)l\s(allx)z,ot(@mgmm@wHchj -$RY 5, OB@RQf S{Dagfms I\JIHIO{O)H]@ «NHJBlm, -
pharmaceutically acceptable carrier or vehicle. 21. The use of a conpound of

For il a NHR @ $NESS (OpeR IRROSHN) 2 OG-G5S a4 10-R(2 W + - CAINHB126- (| @)
C(S)N(R4)z, -C(SYOR 14, -C(S)NHR 14, -C(S)N(R 14)2, -NHC(S)R 14, -NR4C(S)R 4, -
NHC(S)NHR 14, -NHC(S)N(R 4}z, -NR4C(S)NHR 1, or - NR 4C(S)N(R 14)2;

R;is -H, -C,-Cy alkyl or -OH;
R3, Ry, and Rs are independently -Yn(Ry), wherein Ry, is -H, halogen, -NH,, -CN,

15 -NO,, -SH, -N3, -C,-Cy alkyl, -O-(C;-Cg alkyl), -C,-Cg alkenyl, -C,-Cy alkynyl, -C;-Cy;
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, —O(CH;3),OR 4,
-C(O)R 4, -O-C(O)R 4, -C(OXCHa)n-R 13, -O-C(O)OR 14, -O-C({O)NHR 14, -O-C(O)N(R14)s,
-C(O)N(R4)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SOR 14, -S(O0):R 14 -NHC(O)R 4, -NHSR 4,
-NHSOR 4, -NHS(O)R 14, O-C(S)R 14, O-C(S)OR 4, O-C{S)NHR 4, O-C(S)N(R14)2, -

20 C(S)ORy4, -C(S)NHR 14, -C(S)N(R 1)z, -NHC(S)R 4, -NR 4C(S)R 4, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR|4C(S)NHR 14, -NR14C(S)N(R 14); or R3 and R4, or R4 and R, together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with
the proviso that if Q3 is -C(Rs)- and m=0, then Rs is not H;

R¢ is -H, halogen, -OH, -NH,;, -C,-Cjy alkyl, or -O-(C,-Cjy alkyl);

25 R7is -Y-(R.), wherein -R 1s -C-Cg alkyl, -O-(Cy-Cy alkyl), -O-benzyl, -OH, -NH,, -
NH(C,-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthy!), -N(naphthyl}),,
-CN, -NO3, -Nj, -C;-Cy alkynyl, -OR 14, -O(CH3),0R 14, -C(O)R 4, -O-C{O)R 4, -C(O)}(CHa),-
R4, -O-C(Q)OR 14, -O-C(O)NHR 4, -O-C{OMN(R 14)2, - C(O)N(R 4)2, -C(O)OR 4, -
C(O)NHR 4, -S-Ri4, -SOR 14, -S(O):R14 -NHC(O)R 14, -NHSR 145, -NHSOR 14, -NHS(O);R 4, -

30 O(CHp),C(O)O(CH,),CH;s, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 4, O-C(SIN(R 14)2, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 4, -NR4C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R4)2, -NR|4C(S)NHR 14, -NR;4C(S)N(R 14)2;



or a pharmaceutically acceptable salt thereof 137 wherein QL is -0-, -S or
-N(RI)-; @ is -C(R3)- or -N; @B is -C(R5)- or -N; 5 XA is -C(Rg)- or
-N-; RLis -YMR ), wherein -Re is -Hj3g0H, -Cl1-C8 al kyl, -C2-C8 al kenyl,
-C2-Cg al kynyl, - C3-C12 cycloal kyl, -phenyl, -naphthyl, - 3- to 9-msrrbered
het er ocycl e, CR14 O(CHZ) OR14, C(O)RI4 -OC(OR14, -C(O(CH2)"

RERL I CRL DL CRE PRI ELC gL )
o(9) oA "c?@@mé@ NS R BB O B S DERE, 20, SN RL4) 2

NHC( S) NelREH - O NHCE SNORIA) 1 X s al NRI-OE, SENARkenylr -G,-CRIRGHS) M:FD4) 2; R2 is -H,

T ha B&E@kﬁméenﬂcﬂaph@é o re?%l%f%eerg%%?%bﬁﬁﬁ?&ﬁb&?ﬁfgaeéunkfﬁb )' >
-C2- | | h hyl, -3-
t(():2 9- ne ere%{f Qe?@g? cI@e }Y@%I]-"\}f[ @(&%@W%R?Zé d.@/)k\}g(Rd)E‘)’ngﬁ@ ) N(g?%t_ X °

&9 éﬁfww&"?‘%”&ﬁ?m)‘ CRUONHD ORI HOLBNRISAIR, (SO 0P
NSRS M FEER1 0 0o €5 R Ol I8 ok (S BIER B) TSI (el S N RL4) 2,

"Nl 9 RO RN g g %&%‘Q%%S&’Wﬁ&iaﬁ%{’ﬁ%@% o B and

R4, or NM(&(SW(IRS4)2,t N@@JG’(SUNHWML hNRhej(S)N(RQUb atomto which each is attached,
10|ntoforma - to 9-nmenbered ring, wt t he prowsothat if @B is

-C(B) - and Bety th&lz’@dﬁéw ﬁ@tmii?l)elﬂéé?qﬂs’ Yh(ReBra\Vl@fg@ﬁ' eH, hejagen,_ c1- cs

| Kyl NI, .Y cl - | Kyl
e {c:) %Ha%(g%]@f i{) 53%331\]%%&’%4%1@@3% kN@ hﬁf(u-cgga?ky?/)z
- NH( IOheFNHDnaphMDhNM@hZhYI)zN*ﬂ((@@NPH@VC} alky N TAPMNEHHT 2alkyBON, - NO2, - N3,
-CZCgaIan - CH? O Rl4, -O C(O RL4, -C(O) (CH2) n-

R14i - A albﬂt( @%@H ﬁﬁz )I\&izq(‘d)ﬂ ,(l\i%\lﬁimm -3- tgPapeierad heteme(qb) CR14,
_C(NS)S(NBI)R - é(&'llﬁ ORM%)RM, KCQC%B%M, W(@)[‘B%IRM, 'W%%Rm, hpOR14,

15 C(O)NHRy4, -O-C(O)N(R14)2, - C(O)N(R14)7, -C(O)OR 14, -C(O)NHR 4, -S-Ry4, -SOR 4,
-S(0O)R |4, -NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(0);R 4, O-C(S)R 4, O-C(SYOR 14, O-
C(S)NHR 14, O-C(S)N(Ry4)2, -C(S)OR 14, -C(S)NHR 14, -C(SIN(R4)2, -NHC(S)R 14, -

NR 4C(S)R 14, -NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR1;C(S)NHR 14, -NR 1sC(S)N(R 14): or Ry
and Rz together with the carbon atom to which each 1s attached, join to form a 5- to 9-
20 membered heterocycle;
each R4 is independently -H, -C,-Cyg alkyl, -C3-Cy; cycloalkyl, -phenyl, -naphthyl, -3-
to 9-membered heterocycle, -C;-Cy alkenyl, or -Cy-Cy alkynyl;
each Y is independently -C;-C; alkylene-, -C,-Cy alkenylene- or -C,-Cg alkynylene-;
each m is independently 0 or 1; and
25 cach n 1s independently an integer ranging from 0 to 6,

in the manufacture of a medicament for the therapeutic treatment of cancer.

22. The use of claim 21 where for the compound of formula Ia, Q) is -NH-
, Q218 -C(R3)-~, Q5 is -C(R5)- and Qy is -C(Ry)-.

23, The use of claim 22 where for the compound of formula Ia, Q) is -O-,

30 Q; is -C(R3)~, Q3 1S —C(Rs)- and Q4 is -C(Rg)-.



30 QCH2)" C(OQ(CH2)" CH3, O C(S)R14, O C(S)CR14, O C(S)NHR14,

O C(S)N(R14)2, - C(S)OR14, -C(S)NHR14, -C(S)N(R14)2, -NHC(S)R14,
-NR14C( S) R14, - NHC(S) NHR14, - NHC(S) N¢&14) 2, - NRL4C(S) NHR14,
-NR14C(S)N(R14)2; 138 R8 is -Ynm(Rd), erein -Rd is -H -OH hal ogen,
amno, -NH(C1-C5 al kyl), -N(C1-C5 al kyl)2, -NH(phenyl ) - N(phenyl ) 2,

- NH( napht hyl ), -N(napht.hyl) - , - -Cl-Cg Cl- Cgal kyl ),
_(Ci-C8 alkyl)- o(% &@S%P&@wz%regs %PFL??WPUHC‘ Omlale, uléa$ Kyl

- phenyl het le, -ORl4, CH2)" ORl4, 5
Ly R QBRI s~ RS [ S Oy 14 -0 OO N
O (O N(RL4)2, - (O N(RL4)2, -C(OORl4, -C(O NHRL4, -S Rl4, - SORL4,

0 Q8 CRid, O O SRR O Rty o LR g BRI s -

- O S) N( RD4)s2N-; OHE(S)IR}Mand OIREAC(IE) R14, - NHC(S) NHR14, - NHC(S) N(R14) 2,
- NR14C( S) NHR14, - NRLAC( S) N( R( 4)2; 10 R9, R o, R11, R12, and R13 are
i ndependently -Ynm(Re), wherein -Re is -H, halogen, -NH2, Cl-Cg al kyl,
-NH(EC1- G5 al kyl), 26N ClrHeRs@bkmhiid 21 wkerbem¥lchm DMCP@%%M% Ia, 851 is -NH-
-NH( napht hyl ), -N(naphthyl)2, -C(O NH(Cl-C5 al kyIp -C(O N(C1- al kyl)2, -
NHC( O) ( 02 G5 @Ry Q; 15--NH@k N2 YNR2)-. - CN, -NO2, N3, -3- to 9-nenbered
heterocycle, - ORl4, -Q(CH2),OR14, -C(OR14, -OC(OR14, -C(O(CH2)11-R14,
-0 C(OOR14, -0 15 C(ONHR14, -O-C(ON(R14)2, - C(ON(R14)2, -C(O) OR14,
-C(O) NHR14, -S-R147.- SORkdise of S6iD) ZRMsreMbﬂh@)cRﬂmﬂaound\lbm&ﬂula-Iﬂ»ﬂ@GRlNH-
-NHS(O)2R|4 OC( R14, O S)CR14 %‘{II%)NHRM O C(S)N(R 4)2, -C(S)OR14,
- C( S) NHRRa IS -CR ). \:R1 4§ Rs)-. mﬂd Rx pdiBegreyiRi4, - NHC( S) NHR14,
- NHC( S) N( R14) 2, -NR14C( S) NHR14 -NRL4C(S)N(R14)2 or RI1 and R12, together
with the carbon atomto which ea_ch is attached, join to forma 5- to 9 20
menber ed het erocydBe; daehisReficlpun Qhﬁélp@rfdéfhﬁlcympwnd Qﬂfocgubllk,ﬂl is - T@Eﬁ- C12

al kenyl ; s (3o 2 (Wt é%_‘:f‘%'%_p Eéﬁ‘[‘ oy g Ikylene- -C2-C8
okl Gois BB e HG Qi p PR R BBty R B R

al kenyl ene- or -C2-C8 al kynyl ene-; each inis independently 0 or 1; and 25

each n is indepen ntI an in angi fromQO to, 6 cture
of 5 medi cament {60 h HErsF SHOAET 21 REkRRBIHE SOmPeufL B orula 15ydl Benlor
clai m 21phefecf.e; afk?ﬂ SerRagid-of alquS-%L & -, R is!-®-(htg alkyl)-, and Ry,

R4, R¢, Rg and Ryo-R 3 are -H.

30.  The use of claim 21 wherein another chemotherapeutic agent is used

15 In the manufacture of the medicament.

31.  The use of a compound of Formula

or a pharmaceutically acceptable salt thereof
wherein

20 Q, is -O-, -S- or -N(R)-;



@ is -C(R3)-, @B is -C(R5)- and A is -C(Rg)-. 23. The use of claim 22
where for the conmpound of formula la, QL is -0-, 30 @ is -C(R3)-, @B is
-C(R5)- and Q4 is -C(Rg)-. 139 24. Thgyuse of claim 21 where for the
conmpound of forrmula la, Q is -S, @ i1s -C(R3)-, @B is -C(R5)- and Q4 is
-C(R9)-. 25. The use of claim21 where for the conpound of formula la, Q is
-NH Q2 S Is -C(R8)- and 4 is -C(R9)-. 5 26. The use of claim21
where for the con@é%g(gf)%(ﬁ%mla la, Q is -NH , Q@ is - C(R3)-, @B is -
and 4 is -C(R9)- 27 The use of claim2l where for the corrpound of forrrula
la, Q is -NH , @SERERING B is -Q(R5)-, Q4 is -CH, and R2 and R6 are
-H 28. The use of claim?21 Wnere for the corrpound of formula la, Q is -NH
10 , @ is -C(R3) Qi (Re)-0oC(MRB)-, ¥ is -CH, and R2, R4, R6, R8 and
Rio-R 3 are -H 29. The use of claim21 where for the conpound of formula

la, Q is -NH |, R)?.;sl-S(m{E()lehéiﬂ Ralikselekted 1¥dEn 9, -OB.CLH -GG atltRyHO,-Cs Q4 is -CH,
R?ls-O(Cl aﬁﬁl and R2 R4, R6, R8 and Rio-R 3 are -H 30. The use
of cf ai Atkenylwiter(e Wbt ﬁéﬁlt%ﬁ%ﬂlﬁér@b@u@ﬂ'@a%@ﬂt 3’st°t?s‘§ﬁmb115 in the

R ragteRefl el 0 UG PR QR SR CETHE G AR R oty
a(C:l?eRg; abjoe(@ﬁHR%h@ -€00)NUReN)&I-FC(OFN(KQy )2 | €(OFOR 14; T(CONHRK, RS)RM, SOR,, Q2 i
S(ORR,, -NHC(O)R14, -NHSR 4, -NHSOR 4, -NHS(O)R 4, -OS(0),0", O-C(S)Ry4, O-
C(SYOR 14, O-C(S)NHR 4, O-C(S)N(R )2, -C(5)OR 3, -C(S)NHR 4, -C(S)N(R4)2, -
10 NHC(S)R4, -NRC(S)R 14 -NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 14, Of -
NR14C(S)N(R14)2;

R is -H, -C;-Cg alkyl or -OH;

Ri, R4, and R are independently -Y,,-(Rp), wherein Ry is -H, halogen, -NH,, -

CN, -NO3,, -8H, -Nj3, -C;-Cg alkyl, -O-(C-Cjy alkyl), -C,-Cy alkenyl, -C,-Cy alkynyl, -C3-C)3

15  cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, -CH,O(CH,),OR 14, -
O-C(O)R 14, -C(ONCH2)-R14, -C(O)R 14, -O-C(O)OR 14, -O-C(O)NHR 4, -O-C(O)N(R 14)2,-
C(O)N(R14)z, -C(O)OR 4, -C(O)NHR 14, -S-R14, -SOR 4, -S(O);R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(O)hR 14, O-C(S)R14, O-C(S)OR 4, O-C(S)NHR 14, O-C(S)N(R4)s, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR 4C(S)R 4, -NHC(S)NHR 4, -

20 NHC(S)N(Ri4)2, -NR14C(S)NHR 14, -NR 14C(S)N(R 4}, or R3 and R4, or R4 and Rs_together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with

the proviso that if Q; is -C{Rs)- and m=0, then R; is not H;
Re 1s -H, halogen, -OH, -NH,, -C,-Cy alkyl, or -O-(C;-Cg alkyl);

R; and Ry are independently -Y ,(Rg) wherein Ry is -H, -OH, halogen, amino,
25  -NH(C,-Csalkyl), -N(C,-Cs alkyl);, -NH{phenyl), -N(phenyl),, -NH(naphthyl),
-N{naphthyl),,-CN, -NO,, -Nj, -C-Cy alkyl, -O-(C,-Cygalkyl), -(C,-Cs alkyl)-OH, -O-benzyl,
-Cy-Cy alkenyl, -C,-Cy alkynyl, -C3-C; cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered
heterocycle, -OR 4, -CH,O{CH;),0R 4, -O-C{O)R 14, -C{O)(CH2)s-Ry4, -C(O)R 14, -O-
C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R15)2,- C{OIN(R14)2, -C(O)OR 4, -C(O)NHR 4 -S-Ry4,
30 -SOR\4, -S(O)R 4, -NHC(O)R 4, -NHSR 4, -NHSOR 4, -NHS(O);R 14, O-C(S)R 14, O-
C(S)ORy4, O-C(S)NHR 14, O-C(SIN(R4)2, -C(S)OR 14, -C(S)NHR 14, -C(S)N(R14)2, -



-Ym(Ra), where Ra is

@B is -C(R5)- or -N; A is -C(R9)- or - S
al kenyl, -C2-C8 al kynyl,

N, RO
selected from-H, -OH, -Cl1-C8 alkyl, -C2-C8 5 al
-C3-C12 cycl oal kyl, -phenyl, napht hy 3- to 9-nenbered heterocycle,
_OR14, -O(CH2)" OR14, -C(O) Rl4, 6)]?14 C(O (CH2) "- R14, -0-C(O) OR14,
O C(O NHR14, -O C(O N(R14)2, - C(O)N(R14)2 -C(0)0R14 -C( O NHR14, -S-R14,

oS?szNBCS%%(M@CﬁQ Q@mﬁ?&&a@gﬁﬂw} zNRl @% 44’ - 8?%)0) Nﬁ%m

- C(S) N( R%L%N ) NHC( S) R14, - NRL4C(S) R14, - NHC( S) NHR14, - NHC( S) N( R14) 2,
-NR14C(S) N - NR14C(S)N(R14)2 R is -H -C3-C8 alkyl or -OH R3 R4,

d d
o2 - epe%ﬁ%g Ry 1R Aty 3,8 SRR s AT,
al kynyl haiogar g, @%mzﬂo‘a\k}kwlrcsmﬁnm(c, O@ﬂl@jﬁlb}yLNHgirenW -w(ﬁmpgs ed
het er ocycl e, -OR14, CH2 -R14

_(JRL H(n@@()@,d?ﬂmphﬂloga( @;@mﬁi@:] Cs@lky(l)G)) ¥2C-5a By NNRICOR(C 1-C5
Nﬁ(s%?flfim&@}%ﬁf ﬂ\&l@( emorSie s bR A R s N r1a) 2.

S ORl‘-‘CH SR REORCHNICL NREASIOR RLO-COMBIS,NHRLA
g(() %\IHC( e&)éRC% NR14 NHRlﬁOK NR14 StR;RM 2 or R3 and R4 or@@ and
Rs, tog ONR toh.-CHON 1bbncé9é@Rt4o Wik Peac‘ﬁ-fils -80Rac hE@)2Rin to forma

R-5 ;[g gw«;%d hggm ﬁgl%[gg heN%Sfdb%szh@@)f{f 83(?@?1{?&(355&@)@ m=0, then

al kyp): ﬁ(@ﬂ@@ a@(%)%ﬁfemﬁten YL Eq)z))zwm{ﬁ_is?f{ﬁd chtS)RPd hal ogen,

am no, phenyl ) 2,

Ng( ngglhﬂﬁy(IS)NHR-ld\I(NHﬁl@WR)ﬁg *T@N44C{WRHWR14@I§)WB)2WIR1| 31@1]623 gSgI kyl),
1 1
elon mﬂehyef i carb el Rt vt Taeacl i SRR bt £ ottt S emberar 4

- 020 CHR)r R, 3@ (O R14,"- (0 (OHR) a-R14, - Q(Q)RI4, -0- O(O) ORI,
_O (O NFRL4, -0 C(O N(R14) 2, - C(O) N(R14) 2, -C(O)OR14 -C(O NHR14, -S-R14,

0 o0, B AR T a ST o, ©

- C( $3 N( Riaphihyl, -14d 9-membered heterocycle, -C,-Cy alkenyl, or - C2 Cs alkynyl;

each Y is independently -C-Cs alkylene-, -C,-Cy alkenylene- or -C»-Cg
alkynylene-;

each m is independently 0 or 1; and
each n i1s independently an integer ranging from 0 to 6,
20 inthe manufacture of a medicament for the therapeutic treatment of cancer.

32. The use of claim 31 where for the compound of formula Ib, Q, is -

NH-, Q;)_ 18 -C(R})-, Q3 is -C(R5)- and Q4 i8 —C(Rg)-.

33, The use of claim 31 where for the compound of formula Ib, Q; is -O-,

Qz 1S »C(Rg,)-, Q3 is -C(Rs)- and Q4 is -C(Rg)-.

25 34, The use of claim 31 where for the compound of formula Ib, Q, is -S-,
Q2 is -C(R3)-, Q3 is -C(Rs)- and Qq is -C(Rg)-.

35.  The use of claim 31 where for the compound of formula Ib, Q, is -
NH-, Q2 is -N-, Q3 is -C(Rs)- and Q4 is -C(Rg)-.



NHC( S) R14, -NR14C(S)R, 4, -NHC(S)NHR14, -NHC(S)N(R14)2, -NR14C(S)NHR14, -
NR14C(S)N(R, 4)2; RO, RI,,, R,, RLl2, and R13 are independently -Ynm Re)
wherein Re is -H,  hal ogen, -NH2, Cl- al kyl, -NH(GC -C5 alkyl), -N(G -C5
al kyl')2, -NH(phenyl), -N(phenyl)2, - 5 NH(naphthyl), -N(naphthyl)2,
-C(ONH(C1-C5 alkyl), -C(ONCC5 alkyl)2, -NHC(O (C1-C5 al kyl),

- NHC(=NH2' ) NH2, -CN, - , N3, -3-_to 9-nenbered heterocycle, -OR, 4,
-CHg(O( CH) )~CR, 4, -360(%%,“&? of pigy 3 pbyre_tpr the compeyne ,folylﬁ“e(lb)%%szh

-0 (O T - Ri4)2, -C(OOR14, -C(O NHR14, -S-R14,
-502(14? N@%?R@Rg%%é@@g N%%%ZI, 2NHSOICQ:(M? - NHS( O)C(ZR?4, O (SR 4,
O C(SYOR14, OC(S)NHR14, 10 OC(S)N(R 4)2, -C(S)OR14, -C(S)NHR14,

GONRGZ 0 B B e AN RN 2.,

at om t ONbhj Qhise @), 0;dt ta@IBQ, joOM-{ smd Rf mdeR Gere t9. 9- menber ed
het erocycl e; and each R14 is independently -H -Cl1-C8 al kyl, -C3-Cl12
cycl oal kyl, -phenyl, 15 -naphthyl, -3- to 9-nenbered heterocycle, -C2-C8

al keqiyl , or - C2- C8gal kymhghise 828HInY31 SvhbRABPHRUBRALbYNG Sifofunlikyhere-, - C2-C8
al kenyl ene- or -C2-C8 al kynylene-; each mis independently O or 1; and each
n is i nt&peQdisnCiRs:)amdsiintedal-, QamgiChty, indofn, BatRe By a®DRioR s laee khnuf act ure of
a nedi canent for the therapeutic treatnent of cancer. 32. The use of claim
31 where for the conmpound of formula Ib, Q is - NH, Q@ is -C(R3)-, @B is
-C(R5)- and 4 i s 39C( RIhe.us88f cliine 3 Lséeaffocthaicompdumhef forthola Ibh@; senpound of

formula_|l b, Q is -0-, is -C(R3)-, IS.-C(R5)-.and A is -C(R9)-. 25

39 "ThoNibeQats 161 kyilnabds FOI Tl BeisdCor- Roisaor& 1 dlginy ol 5.~ cp

IS -C(R’p‘%-R4 %lﬂ Sin %08523- and A is -C(R9)-. 35. The use of claim 31 where
onpound o? or mul

for the alb, Q is- N, Q@is -N, Bis -C(R5)- and 4
is -C(R9)-. 142 36. The use of claim 31 where for the conpound of fornula

b @ is - N QRS 1 R i B Whered ag&ger%eljagedtga@gl)lt_i's used in the

manufacture of the medicament.

41. The use of the compound or a pharmaceutically acceptable salt of the
compound of claim 10 in the manufacture of a medicament for the therapeutic treatment of

cancer.

15 42, The use of claim 41 wherein another therapeutic agent is used in the

manufacture of the medicament.

43.  The use of the compound or a pharmaceutically acceptable salt of the
compound of any one of claims 11 to 16 in the manufacture of a medicament for the

therapeutic treatment of cancer.

20 44.  The use of claim 43 wherein another therapeutic agent is used in the

manufacture of the medicament.

45.  The use of a compound of Formula



37. The use of claim 31 where for the conmpound of formula Ib, Q is - NH,
@ is -C(R3)-, Bis -C(RS)-, A is -CH, and R2 and R6 are -H 5 38. The
use of claim31 where for the conmpounguf formula Ib, Q is - N+, Q is
-C(R3)-, Bis -C(R5)-, A is -CH, and R2, R*, R6, R8 and Rio-RI3 are -H.
39. The use of claim 31 where for the conmpound of formula Ib, Q is - NH,
@ is -C(Cl-&B alkyl)-, B is -(C-B alRyl)-, Ais -CH, R is -O(C-C8
al kyl)-, and R2, R4, R6, R8 and R, oRg 13/are - 10 40. The use of claim 31
wher ei n anot her therapeutic agent is u ' manuf acture of the

medi canment. 41. The use of the conpoun har maceuti cal ly acceptabl e
salt of the conpound of clgjyn 1(0';,&5 re of a nedicanent for the
therapeutic treatnent of carRcer/ 15| 42. The usé&=8f3 cl ai m 41 wherei n anot her
therapeutic agent is used in/ pf acRaeNof _the nedicanent. 43. The use
of the compound or a phar nace al |y accept abl@ssalrr,of the conpound of
any one of clainms 11 to"™6é i \th€ manufacture of a medi cament for the

t herapeutic treatnent of canceér. 4. The use of cl ai m43 wherein anot her
t herapeutic agent is used i iRihe manuf acture of the nedicament. 45. The use
of a compound of Fornmula 143 Rs R7T R6 Ro X, N _'Q3 Q. R-N Rl1 QR4
R12 R13 (la) or a pharmaceutically acceptable salt thereof wherein 5 Q is
-0-, -S- or -N(Rl)- (Ta)

or a pharmaceutically acceptable salt thereof
wherein
5 Q is -O-, -S- or -N(R)-
Q215 -C(R3)- or -N-;
Qs is -C(Rs)- or -N-;
Q4 is -C(Ry)- or -N-;
R;is -Y(Ry), wherein -R, is -H, -OH, -C;-Cjy alkyl, -C,-Cg alkenyl, -C»-Cjy alkynyl, -

10 C3-Cy; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH3),0R 4,
-C(O)R 14, -O-C(O)R 4, -C(O)CHz)a-R 4, -O-C(O)OR 14, -O-C(OINHR 14, -O-C{O)N(R14)s, -
C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-R14, -SOR 4, -S(O)R 4, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(0):R 14, -O5(0),0", O-C(8)R 14, O-C(S)OR 4, O-C(S)NHR 4, O-
C(S)N(R14)2, -C(S)YOR 14, -C(S)NHR 14, -C(S)N(R 4)2, -NHC(S)R 14, -NR14C(S)R 14, -

15 NHC(S)NHR;4, -NHC{S)N(R 1), -NR4C(S)NHR 4, or - NRj4C(S)N(R14)2;

R; is -H, -C,-Cg alkyl or -OH;

Ri, R4, and Rs are independently -Y.,(Ry), wherein Ry is -H, halogen, -NH», -CN,
-NO;, -SH, -Nj3, -C;-Cy alkyl, -O-(C;-Cy alkyl), -C3-Cy alkenyl, -C»-Cy alkynyl, -C3-C)»
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, O(CH3),OR 14,

20 -C(O)Ry4, -O-C(O)R 4, -C(OY)CHz)u-Ryg, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2,
-C(O)N(R4)2, -C(O)OR 14, -C{O)NHR 14, -S-R14, -SOR 4, -S(O);R 14, -NHC(O)R 14, -NHSR 14,
-NHSOR 14, -NHS{O);R 14, O-C(S)R 4, O-C(S)OR 4, O-C(S)NHR 14, O-C(S)N(R14)3, -
C(S)OR 14, -C(SNHR 14, -C(S)N(R14)2, -NHC(S)R 4, -NR4C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R4)2, -NR 14C(S)NHR 14, -NR 14C(S)N(R14); or R; and Ry, or R4 and R, together

25 with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with

the proviso that if Q3 1s -C(R5)- and m=0, then Rs is not H;



s -C(R3)- or -N; @B is C(R5) -N; A is -C(R9)- or -N-; R is

-YmRa), wherein -Ra is -H -0OH, CC8aIkyI CZC8aIkenyI, -C2-C8
al kynyl, - 10 C3-Cl12 cycl oal kyl, pheng napht hyl, - 3- to 9-nenbered
het er ocycl e, -OR14, -O(CHZ)aO?14 d R 4, OC(O)R14, -C(O(CH2)"-R 4

_0 (O OR14, -O C(O) NHRL4, OC(O)N(R4)2 i C(O)N(R4)2 (O OR14,
_C(O NHRL4, -S.Rl4, -SORL4 2R 4., - NHO( O HSR14, - NHSOR 4,
-ﬁ(HS%O)2R|4 Re sshopalgeen. cpﬁ(é)q(fl @Bekkg}qé WHR, 4, 0 Q(S)N(R 4) 2,

s o SR R &gﬁ‘k’.ﬂ%@i’%ﬁéﬁﬁ ?lkkﬁiﬁ%%%ﬁ A s
-CL-C8. allg-Conlky DHN (RS CRiky JndHRphan), igapensientiguepiithy ) (Rihapimiaerei n RO

hal | - | kyl
'?;z Cs AN, N kg 1R O b Bei-GEO R O R ar CCOkEReny | 5

0, & TR OROR Qe e 7 0 T, TR - S S QRS
49 CRUOINIERE) 11 SO, RO ASCRHCORO SRRy, NILGRR, AR

NHSOR14, S OR 4 S)NHR1L4, O C(S)N(R 4) 2,
C( S) CRl@(CH@@@é Hz).@@g%ﬁﬁ%@i yzO - @)MS)I%(V&R)MQ §§9F)N4RCSMHC( S) NHR14

- NH S , or R4 and
R5, tc(()gem ‘QSCQ)W%%WH‘O% Eﬁé E‘@ﬁ%}?‘ ﬁﬁ%ﬁg”j ointo form
a 5- t ONMOBINE, B¢l Nmm(SWHR14 tNRMU(Q)N(RQc)zt hat if Bis C( RS) - and m=0,

then RS is not H 144 R6 is -H, ha -OH, -NH2, -C-C8 al kyl, or
_0{@ -8 al Ryliy-Y:RRa) whergin Rd(lReI)L, éxa@gﬁn mnoswﬁﬁéaammyrl\l(cne&( Cl-C8

ahﬁ{'p%eﬁ@ “ﬁiﬁ%ﬁgx()—’* N RS Ve TR S RSO AT N

CH2) .- 5
R14 ai yn%% ' Wl&( cgeﬁ\l%fyg%ﬁq%ﬁl?&% @i(cga@ﬁ Rl% g;(,p) (C( 0 )CR14,

c(O NHRm oaﬂstphenyIS@mmhyl S-o Qmemqum(w@mmle, rﬂ)(CHNn@m 4,
o o MRl Bt DI Shardle i Bt a2
NRl 4 a S)@ Rl A )%I!:@(@WB’J‘@(O?NHH% INCRIGOR, 4, -9BIAH DNIBR 4, -NHSR,4, -
NHSOR 14, -NHS(O):R 14, O-C(S)R4, O-C(S)OR 4, O-C{S)NHR 4, O-C(S)N(R14)2, -
C(S)OR 4, -C(SNHR 14, -C(S)N(R14)2, -NHC(S)R14, -NR 14C(S)Ry4, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR14C(S)NHR 14, -NR 14C(S)N(R 14)z;
Re, Rio, Ri1. Ry, and Ry; are independently -Y ,(R.), wherein -R. is -H, halogen,

20 -NH,, C;-Cgalkyl, -NH(C,;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),,
-NH(naphthyl), -N(naphthyl),, -C(O)NH(C;-Cs alkyl), -C{O)N(C,-Cs alkyl),, -
NHC(O)C;-Cs alkyl). -NHC(=NH;")NH;, -CN, -NO3, N3, -3- to 9-membered heterocycle, -
ORy4, -O{CH>),OR 14, -C(O)R 14, -O-C(O)R 4, -C(O)(CHa)n-R )4, -O-C(O)OR 14, -O-
C(O)NHR 4, -O-C(O)N(R4)2, - C{O)N(R14)2, -C(O)OR 14, -C(O)NHR 14, -S-R4, -SOR4,

25 -S(0)Ry4 -NHC(O)R 4, -NHSR 4, -NHSOR |4, -NHS(O):R 14, O-C(S)R 4, O-C(S)OR 4, O
C(S)NHR 4, O-C(S)N(R1a)2, -C(8)OR 4, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, -
NR4C(S)R 4, -NHC(S)NHR 14, -NHC{S)N(R 14);, -NR 14C(S)NHR 14, -NR 14C(S)N(R4) or Ry,
and Ry, together with the carbon atom to which each is attached, join to form a 5- to 9-
membered heterocycle;

30 each R4 1s independently -H, -C,-Cg alkyl, -C;-C; cycloalkyl, -phenyl, -naphthyl, -3-
to 9-membered heterocycle, -C,-Cy alkenyl, or -C3-Cy alkynyl;

each Y is independently -C;-Cy alkylene-, -C,-Cs alkenylene- or -C;-Cg alkynylene-;

each m is independently 0 or 1; and



10 R8 is -VY,,,(Rd), wherein -Rd is -H, -OH, halogen, amno, -NH(ClI-C5
alkyl), -N(C-C5 alkyl)2, -NH(phenyl), -N(phenyl)2, -NH(naphthyl),
-N(naphthyl)2,-CN, -N®2, -N3, -C-C ;qdkyl, -O(CL-C8 alkyl), -(Cl-C8

al kyl)-OH, -C2-C8 al kenyl, -C2-C8 al kynyl, -C3-Cl2 cycloal kyl, -phenyl,
-naphthyl, -3- to 9- rrenbered heterocycle, -ORi 4, -Q(CH2)" OR14, - C(ORI 4,
-OC(O)RI4 0. %2 -OC(OORL4, -OC(ONHRL4, -OC(ON(R14)2, 15
C( O N(R14) 2, ea%fz(f@f faende OPRHiEET rangingifiom 0deR14. - S(0) 2RI 4, - NHO(O) R 4,

N Ng(sgm 49@%&@ SS%QQL%% g)f&%@éﬂég ﬁ?a%x%\tq:pad‘wr% g@ﬁhi\lﬁ@cﬁon

-NRL14C(S) Rl 4, - NHC(S) NHR14, - NHC(S)N(R14)2, -NR14C(S)NHR14,
-NR14C(S)N(RI'4)2; R9, Rio, R1, R12, and R13 are independently -Ynm(Re),

wherein -Re is -Hg4ghal qggnise o?&ale‘?th%‘t@th@'cKMkmuangﬂmQﬁ 12l coyik INTI-
-N(C1-C5 al kyl)2, -NH(phenyl ng) enyl )2, -NH(naphthyl), -N(nhaphthyl)2,

- C( G NH( @1isCe (B yds)is C(B(s):a)aN(i@h-l ®okyl),, - NHC(O(C -C5 al kyl),
- NHC( =NH2+) NH2, -CN, -NO2, N3, -3- to 9- menber ed het erocycle, - ORl4,
_Q(CH2)"OR14, -CQ(ORI4, -OC(OR 4, -C(O (CH2)"-Rl4, -O C(O) ORL4, -0-
C(O) NHR14, - O C( OfN( R14)h2,use ofG{lani\Ng Rbapi2, for 1G¢ ChoRdvnd ofEhhNaIRL,4), is SOR14,
- SOR14, 25 S(0Q) 2R14, - NHC( - NHSR14, -NHSOR14, -NHS(O) 2R14, O C(S)RI 4,
o O S) ok (¢ 1&? %)INF%&ET 3@9658)3 NE®ed) 2, - C(S)OR14, - O(S) NHR, 4,

-C(S)N(R14) 2, -NHC(S)RI 4, - NRL4C(S)Ri 4, - NHC(S)NHR14, -NHC(S)N(R14)2,
- NR14C( S) NHR14 -NR14C§S ) N(R14) 2 or R* and R12, together with the carbon
atomto which eacl48| s h@a’@%@ﬁdaljnbil%wﬂl@feff@frﬁhﬁ&01@90@@ of forranlgda.&@ is -S-,
het er oc cIe i S dep ntly -H -Cl-C8 alkyl, -C3-Cl2
cycl oal 1 C(gﬁe’ 83@?) Zf"ﬁyq? @Hg‘t?o 9- menber ed heter ocycl e, -C2-C8
al kenyl , or -C2-C8 al kynyl ; each Y is i ndependent ly -Cl-C3 al kyl ene-, -C2-C8

al k erne- or - - e- i s indep 0 nd 145
eacﬁﬁn i s i ndependd ntlsflhﬁﬁlsgﬂfg P43 gﬁ rfmTIhFGHW@O't‘%P%fefg X'taﬂ% (ﬁﬂdﬁd}@cture

of a medpcamento {QVCE ggdanggeQERg treat ment of a virus or viral infection.
46. The use of ¢ where for the conpound of forrmula la, Q is -NH 5,

@ is -C(R3) - @ls-C(RS)- and Q4 is -C(Rg)-. 47. The use of claim45

Vwc]:?ng) f O;néhacom%g]gg) @ s OEFULA b8 whSe thSthe Qompo&??d Msforrg‘&lR?IA oR iONHS
, Q218 - C(R3)-, Q315 -N- and Qg 1s -C(Rg)-.

51.  The use of claim 45 where for the compound of formula la, Q; is -NH-
15, Q18 -C(R3)-, Q3 is -C(Rs)-, Q4 is -CH-, and R; and Rg are -H.

52. The use of claim 45 where for the compound of formula Ia, Q, is -NH-
, Q7 is -C(R3)-, Q3 is -C(Rs)-, Qg is -CH-, and Ry, R4, Rs Rg and Ryg-R,; are -H.

53. The use of claim 45 where for the compound of formula Ia, Q, is -NH-
, @y is -C(C-Cy alkyl)-, Q3 is -C(C,-Cy alkyl)-, Q4 is -CH-, R7 is -O-(C,-Cy alkyl)-, and R,

20 R4, R6 Rg and RlU—R13 are -H.

54.  The use of a compound of Formula



48. The use of claim45 where for the conpound of formula la, Q is -5-, @
is -C(R3)-, B is -C(R5)- and ¥ is -C(Rg)-. 10 49. The use of claim45
where for the conmpound of fornula Ia, 1§ is -NH+ , @ is -N, B is -CRS)-
and 4 is -C(Rg)-. 50. The use of claim45 where for the conpound of fornula
la, Q is-NH , Qis - C(R3)-, B is -N and ¥4 is -C(Rg)-. 51. The use of
claim45 where for the compound of fornmul®-/a, Q is -N+ 15, @ is
-C(R3)-, Bis -C(R5)-, ¥ is -CH, and are -H 52. The use of

cl aim45 where for the conpound of for ) is -NH , @ is -C(R3)-,
@Bis -C(R5)-, A is -CH, and Rio-R 3 are -H 53. The
use of claim45 where for tfh ala, Q is -NH , Q@ is
-C(CGi-Cg alkyl)-, @B is -C(Ci ) A s , R7 is -0-(C, -C8
alkyl)-, and R2, 20 R4, RS, d@® O RReaNe -l 54. The use of a
conpound of Fornula 1465 R R1I0 Q4~ N (®3 R NQ@ _RRL1 4 R12
R13 (Ib) or a pharmaceﬁﬂﬂ acceptable salt thereof wherein 5 Q 1is
-0-, -S or -N(R)-; @ is -LRIR Sr -N; @B is -C(R5)- or -N; &4 is
-C(Rg)- or -N; R is -Y,,,ﬁ%a), whére R is selected from-H -OH -C -C8
al kyl, -C2-C8 10 al kenyl, -C2-Cg al kynyl, -C3-Cl12 cycl oal kyl, -phenyl,
-naphthyl, - 3- to 9-nenbered (Ib)

or a pharmaceutically acceptable salt thereof
wherein

5 Q) 18 -O-, -S- or -N(R)-;
Q2 15 -C(R;3)- or -N-;
Q3 1s -C{Rs)- or -N-;
Q415 -C(Ry)- or -N-;

R 1s -Yu(Ra), where R, is selected from -H, -OH, -C,-Cy alkyl, -C,-Cg

10 alkenyl, -C;-Cg alkynyl, -C;-Cy; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered
heterocycle, -OR 14, —O(CH,),OR 4, -C(O)R 14, -O-C(O)R 14, -C(O)NCH2)u-Ri4, -O-C(O)OR 4, -
O-C(O)NHR 4, ~-O-C(O)N(R14)2, - C(O)N(R14)2, -C(O)OR 4, -C{O)NHR 14, -8-Ry4, -SOR 14, -
S(O)R 14, -NHC(O)Ry4, -NHSR 4, -NHSOR 14, -NHS(O);R 4, -OS(0),0", O-C(S)R 4, O-
C(S)OR 4, O-C(S)NHR 14, O-C(S)N(R14)2, -C(SYOR 4, -C(S)NHR 14, -C(S)N(R14)2, -

15 NHC(S)R4, -NR14C(S)R 14, -NHC(S)NHR 14, -NHC(SIN(R 14);, -NR14C(S)NHR 4, or -
NR4C(SIN(Rya);

R, is -H, -C;-Cy alkyl or -OH;

R3, R4, and Rs are independently -Y,~(Rp), wherein Ry is -H, halogen, -NH;, -
CN, -NOs, -SH, -Nj, -C-Cy alkyl, -O-(C,-Cy alkyl), -C,-Cy alkenyl, -C,-Cs alkynyl, -C3-C,
20 cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR (4, -CHyO0(CH3),OR 4, -
0-C(O)R 4, -C(O)CHz)a-Ry4, -C(O)R 4, -O0-C(O)OR 14, -O-C{O)NHR 4, -O-C{O)N(R14)2,-
C(OIN(R 4}z, -C(O)OR 4, -C(O)NHR 4 -S-R)4, -SOR 4, -S(O}:R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 4, -NHS(O)2R 14, O-C(S)Ry4, O-C(S)OR 14, O-C(S)NHR |4, O-C{(S)N(R14)s, -
C(S)OR 4, -C(S)NHR 4, -C(S)N(R 14)2, -NHC(S)R 14, -NR 14C(S)R 4, -NHC(S)NHR 4, -



heterocycle, -OR14, -Q(CH2),,OR14, -C(OR14, -OC(OR 4, -C(O(CH2), R14,

-OC(OOCR14, - OC(ONHRL4, -OC(ONRL4)2, - C(ONR14)2, -C(0O) OR14,

-C(O NHR14, -S-R14, -SOR14, - S(O 2R1447NHC(O) R14, -NHSRL4, -NHSORI 4,

-NHS( O) 2R14, -0S(0) 20-, O C(S)R14, O- & S) OR14, O C(S)NHR14, O C(S)N(R14)2,
-C(S)OR14, -C(S) NHR14 C( S) N( R14) 2, 15 NHC( S) R14, - NR14C(S)R14,

- NHC( S) NHR14 NHC( S % - NR14 S)NHR14, or - NRL4C(S) dﬁ&RM) 2, RRis

“H - (SNGRor- HRpy - Nan (Brage 9riftrenmdiire At RyandyRs, tagethsy |

\_Mg}ez glln t*icﬁrgé ﬁ%%q@ha?men ils atta%d&%bﬁ'ﬂ > t@ ‘Ei‘gﬂ’er%”ﬁ%m oal kyl ,

- pheny! the-prayikd thyl if Q33s (I((Rsp-aﬂémib’éﬁ &d:nh?egtleﬁ@tc}ycl e, - -CH2Q(CH2) " CR14
O C(OR14, -C(O(CH2)"-R14, -C(ORl14, -O C(O OR14, -OC(O)NHR14

-OC(ONR14) 2, - 1 & - - SOR14,
G SONRAL, MON el oK Akne o GANEG iy S

SN R14f 2, g E&Néﬁéﬁa R R T R T e om o,

- NRL4C( SYNHRLE; alk NRENC(C STNGIRLY), 2Nmpmyw(ﬁ4anym Ntﬂrl(aaqﬂlt}BB) together with

the carbon atomto _which each is attached, join to forma 5- to 9-nenbered

ri ng V\A’Nwap]?thé[)@“mﬁl -8t A -G lfc®}<)fls -Q€¢ RE} alkéﬂd(ﬁtﬁs a{kb{@rpi% Q-denit: H R6

’h Lk d RS
:;e i ndep7en flpﬂqd?cs( ny\lﬂhcé?‘ &i' %a’lsﬁ%h o H]en%ﬁgq]h%dagn}ﬁ %nn%eg%ﬂyef&H( Cl-C5
al kyl ), hetBl(Oeyé'lC C@I’dk kQFDZQ(CHNHOED?@ CXO)RN( @065(@|Hz?nrRr4N|ﬂ((@@Rht ol ),

- N( napht & éﬁﬁ (C1-C8 alg

A DI i INHIR G @ R gl CLOIIEB ot -YRTOR . €SOUBRy oGty

- phenyl e CH2 0?14
0 & O ROREG R GRS B By R 4.
- O C(O) (BB, 2, 0-CCE IR RIS INEK O, ORYS)OR (O MHRIR,, «FSIIR14) SOR14

-S(O 2R14, -NHC(O R14, -NHSR14, -NHSOR14, -NHS(O 2R14, O S R14, O

C(S) OR1NH@SQR1$) 1G(S) RSN ERUIRY 1, -NHES OF R4 )>RS MSIIHR 14, € S) N( R14) 2, -
NHC( S) S) R 4, -NHC(S)NHRL4, -NHC(S) N(R14)2, -NR14C(S)NHR14, -
NR14C(§;‘%(F8@$% > R9, Ri o, Rll R12 and R13 are i ndependent ly -Y,,,(R)
;TE@%I) g R?NIH?phenW ;ll%lg,(_)ng plﬁ@nz}q 13 are-l epelngglnltly Yt{( c):lwh%?em yI ) -N(CL- G

halogen, -NH;, C;-Cy alkyl, -NH(C,-Cs alkyl), -N(C-Cs alkyl),, -NH(phenyl), -N(phenyl)z, -
NH(naphthyl), -N(naphthyl),, -C(O)NH(C,-Cs alkyl), -C(O)N(C;-Cs alkyl),, -NHC(O)C;-Cs
alkyl), -NHC(=NH;")NH;, -CN, -NO», N3, -3-to 9-membered heterocycle, -OR 4,
-CH,0(CH3),0R 14, -O-C(O)R 14, -C(O)(CHa)p-R 4, -C(O)R 4, -O-C(O)OR 14, -O-C(O)NHR 4,
20 -O-C(O)N(R4)2,- C{OIN(R}4)2, -C{O)OR 4, -C{O)NHR 4 -S-R 4, -SOR 4, -S(O):R 4, -
NHC(O)R 4, -NHSR 13, -NHSOR 14, -NHS(O)R 14, O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 4,
O-C(S)N(R14)2, -C(SYOR 4, -C(S)NHR 4, -C(S)N(R4)2, -NHC(S)R 14, -NR14C(S)R 4, -
NHC(S)NHR 4, -NHC(S)N(R 4)2, -NR4C(S)NHR 14, -NR 4C(SIN(R4); or Ry and Ry,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

25  heterocycle; and

each R4 1s independently -H, -C,-Cy alkyl, -C;-C); cycloalkyl, -phenyl,
-naphthyl, -3- to 9-membered heterocycle, -C;-Cy alkenyl, or -C,-Cy alkynyl;

each Y 1s independently -C;-Cjy alkylene-, -C;-Cy alkenylene- or -C;-Cy
alkynylene-,

30 each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6,



NH( napht hyl ), - N(napht hyl )2, -C(O) NH(CL- cs al kyl), -C(O) N(Cl-C5 al kyl)2,
“NHC(O) (C1-C5 alkyl), -NHC(=NH2' )NH2, -CN, -NC2, N3, -3- to 9-membered
heterocycle, -ORL4, -CH2O(CH2). OR14, | g C(ORl4, -C(O) (CH2),-Rl14, -C(ORl4,
-0dg0us oooNR 20 odgikiNz - doNFy2 o0

O B e B s m O A e PR e S K e 4

- NHC( S) N(R14) 2, - NR14C(S) NHR14, - NR14C(S)N(R14)2 or R11 and R12, toget her

with the carbon atsgm t@fh\é’fﬂs@Bfa%hSA %zh@rtetféﬂh".@‘éonigeﬁr{ﬂ 690&9&1‘3‘1@ [isLO
9-menbered 25 heterocycl e; each I's I ndependently - 1-C8 al kyl,

- C3- C12NélrcQoml-KyR5)- Qgher@fﬂRs) andé}phl; HY(Ry)-- 3- to 9- nenbered heterocycl e,
-C2-C8 al kenyl, or -C2-C8 al kynyl; each Y is independently -Cl-C8 al kyl ene-,
-C2-C8 al kenyl ene- or -C2-C8 al kynylene-; 30 each mis independently 0 or

1; and each n is isadepemdent byclaim Eﬂweﬁrfofﬁegbmgouﬁcbcﬁﬂﬁnh@laﬁb Q48 -0L,n the
manuf acture of a medi cament for the therapeutic treatnent of a virus or

viral i ReéctGBm-, @5 -GHe)uad QfiscEdiwn 54 where for the conpound of formula
Ib, Q is - N+, Q@ is -(R3)-, @B is -C(R5)- and A is -C(Rg)-. 56. Theuse
of claimb54 Wnere for the corrpound of formula Ib, Q is -0-, 5 @ i

-C(R3)-, @ is -CCOR5)- Thadiseuf ¢lgim &f Rjpre. fobihe cwmomﬁibmulallmgmsmere for

itge- (é?ng)? %ég %ﬁb‘gﬂé@%g'fdnéi&‘i l%'ggé’\)mer Szf Io? tﬁgRgérrpoSﬁdl gf -ngrRrSerI aalng, Qg

is - NH, Q2|s-N- @B is -CRs)- andQlis-C(Rg) 1059 The use of

cl ai m 54 where for_the conpound of fornula is g)%ls- C(R3) -

QB is -N and 4§ - Tﬁag)use O%@am‘rﬁ‘éwm’@ falrthélcamﬁpsuﬂ Q\ﬁf@ﬂaulra @his -conpound
of for s @B is -C(R5)-, A is -CH, and R2
and R6mzfiure bﬁls gl Q S anfgz(g‘l ai m@fm}nere for the corrpound of formula |b,

Q,|S-15NI-I-,Q2|S-C(R3),QI3|S-C(R5) A is -CH, and R2, R4, R6, RS

andl(l)QI OR13 are - |_51’9. The use of claim 54 where for the compound of formula Ib, Q; is -

NH-, Q; is - C(R3)-, Qs is -N- and Q4 is -C(Ro)-.

60.  The use of claim 54 where for the compound of formula Ib, Q; is -
NH-, Q; is -C(R3)-, Q3 is -C(Rs)-, Q4 is -CH-, and R; and R, are -H.

61.  The use of claim 54 where for the compound of formula Ib, Q; is -
15  NH-, Q; is -C(R3)-, Q3 is -C(Rs)-, Q4 is -CH-, and R, R4, R¢ Ry and Ry-Ry3 are -H.

62. The use of claim 54 where for the compound of formula Ib, Q; 1s -
NH-, Q; is -C(C,-Cy alkyl)-, Q3 is -C(C-Cy alkyl)-, Qq is -CH-, R+ is -O-(C,-Cg alky!)-, and
Rz, R4, R6 Rs and Rm—RB are -H.

63.  The use of the compound or a pharmaceutically acceptable salt of the
20  compound of claim 10 in the manufacture of a medicament for the therapeutic treatment of a

virus or viral infection.

64.  The use of the compound or a pharmaceutically acceptable salt of the
compound of any one of claims 11 to 16 in the manufacture of a medicament for the

therapeutic treatment of a virus or viral infection.



62. The use of claim54 where for the conpound of fornula Ib, Q is - NH,
@ is -C(C1-C8 alkyl)-, @B is -C(CG-C8 alkyl)-, &4 is -CH, R7is -0-(C, -Cg
alkyl)-, and R2, R4, R6, R8 and Rio-Ryg are -H 63. The use of the conpound
or a pharmaceutically acceptable salt of the 20 conmpound of claim10 in the
manuf acture of a medi canent for the therapeutic treatnent of a virus or
viral infection. 64. The use of the conpound or a pharmaceutically
acceptable salt of the conpound of any one of clains 11 to 16 in the

manuf acture of a nedi canent for the therapeutic treatnment of a virus or
viral infection. P49 @smehogdphpakipgp camppwy! of kompbuldd of Fornula (la) R
R7T $ R R-RRQ@AN @B QL R2-NQ R R11 4 12 13 (la) 5 conprising
contacting a conmpound of Forrmula (I1) R8 R7 RIO 4 Rg N R11 Q1 HO R12

R13 (I1) wth a conpound of Formnul aR(Blv) 7[-- "R~ Q2 R4 10 (iv)
Re
/ —
Q =N
Rio M4z _ /=Q,
Q4 Rz N\Q/
R11 2 Ry
Rio R13
(Ta)
5 comprising contacting a compound of Formula (II)
8 Ry

(In

with a compound of Formula (iv)

=
N~
Ry” QQ)\R4

10 (iv)

in the presence of an organic solvent and a protic acid, for a time and at a temperature
sufficient to make the compound of Formula (Ia),
wherein
Q15 -O-, -S- or -N(R)-
15 Q; is -C{Rj3)- or -N-;



in the presence of an organic solvent and a protic acid, for a tine and at a
tenperature sufficient to make the conpound of Formula (la), wherein Q is
-0-, -S or -N(RI)- 15 @ is -C(R3)- @kp-N-; 150 B is -C(R5)- or -N-;
is -C(Rg)- or -N; R is -Yr(Ra), wherein -Rais -H, -CH -Cl1-C8 al kyl,

-C2-C8 al kenyl -C2-CB al kynyl , - CS C 2 cycl oal kyl, -phenyl, -naphthyl, -
3- to 9-nenb edcfz%eroc%R -QCH2)"OR, 4, 5 -C(OR14, -0 C(O R14,
-C(O (CH2) n -OC(O)NHR14 -OC(ON(R14)2, C(ON(R14)2,
-C(O ORr14, - %4)4 - -R14 -SOR14, -S(O 2R, 4, -NHC(O) R14, -NHSR14, -
NHSOR14, -NHS(O) 2 OS(O)ZO O C(S)R14, O C(S)OR14, O C(S)NHR14, O-

C(S) N(R14) 2, Ry @( S)nmmwhere(nsmmmm -OHCLG)-R Bkg), 2C;- cm&kke&;lam Cs 2URIME(-S) R14,

Tl G RS e GG
0 o < OO A O I SO SN
- phenyl ﬁ(ONIRhI)hyC(O}(RmI@(Q)NHRiDﬁlehes@RQCﬂD%Rm IR O GP{HSTGRM,

"0 o Nt N gty R0 e SR h Gy It . s
50 CRENE @ R Nt AR SR A G

O 2
C(S
C( S) N( NHU(S)NHNHC(WRMN(RNEQ@RSD@NHRW HNERIHNR M S) N(R14) 2,
R%élC(S) NHR14, -N R14C(S)N(R14)2 or R3 and R4, or R4 and R5, toget her with
th
ng
[

arbon aRe th -GhCe Alk¥hem QH: attached, join to forma 5- to 9 rrenbered

1, 58 e g e 5y B 0 Bl g g 1
=Y., (FNOz,\MSHE N -CRCy hlkyk GD-(C-CRlakiyll), -CE( &lkerya, ﬂz@'fﬂlkynyl} @?-QZ:V - OH,

-NH2, - NH(Cl-C5 alkyl), -N(Cl-C5 alkyl)2, -NH(phen -N henI2
- NH( napﬁrqiémlyyl mewdéﬁ%nlyhy(z 3- tO&Nn ) fletmgcsg p@zoés y@??m

o a5 iy <GB SRR 40)%%&%)5“ locni. -093@)9)(195}2,
15 -C(ONR4)2, -C{O)OR;4, -C(O)NHR 4, -S-R 4, -SOR 4, -S(O);R 14 -NHC(O)R 14, -NHSR 4,
-NHSOR 4, -NHS(O)R 14, O-C(S)R14, O-C(S)OR 4, O-C(S)NHR 4, O-C(S)N(R14)2, -
C(S)OR 4, -C(S)NHR 14, -C(SIN(R14)2, -NHC(S)R 4, -NR 14,C{S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R 14)2, -NR13C(S)NHR 14, -N RsC(S)N(R4)2 or R3 and Ry, or R4 and Rs, together
with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with

20 the proviso that if Qs is -C(Rs)- and m=0, then Rs is not H;

R¢ 1s -H, halogen, -OH, -NH,, -C,-Cy alkyl, or -O-(C;-Cy alkyl);

Ry is -Yw-(Re), wherein -R. is -C,-Cy alkyl, -O-(C,-Cjg alkyl), -O-benzyl, -OH, -NH,, -
NH(C-Cs alkyl), -N(C-Cs alkyl),, -NH{phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,
-CN, -NO3y, -N3, -C5-Cy alkynyl, -OR 4, “O(CH2),OR 14, -C(O)R 14, -O-C(O)R 14, -C{OYCHy)y-

25 Ry, -O-C(O)OR |4, -O-C{O)NHR j4, -O-C(O)N(R 14)7, - C{O)N(R 4)2, -C{O)OR 4, -
C(O)NHR 4, -S-Rys, -SOR 4, -S(O):R (4 -NHC(O)R 14, -NHSR 15, -NHSOR 4, -NHS(O):2R 4, -
O(CH2)7C(0)O(CH2),CH3, O-C(S)R 4, O-C(S)OR 14, O-C(SINHR 14, O-C(S)N(R14)2, -
C(S)OR 4, -C(S)NHR 14, -C(SIN(R 14)2, -NHC(S)R 4, -NR4C(S)R 4, -NHC(S)NHR 4, -
NHC(S)N(R4)2, -NR3C(S)NHR 14, -NR13C(S)N(R 4)2;

30 Rg is -Y(Ryg), wherein -Ry is -H, -OH, halogen, amino, -NH(C-Cs alkyl), -N{(C,-C;
alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N{naphthyl);,-CN, -NO,, -N3, -C;-Cg
alkyl, -O-(C-Cy alkyl), -(Cy-Cy alkyl)-OH, -C;-Cg alkenyl, -C,-Cg alkynyl, -C3-Ci
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, ~O(CH3),OR 34, -



C(O NHR14, -S-Rl14, -SOR14, -S(O2R 4, -NHC(O R 4, -NHSR14, - NHSOR14,
-NHS(O) 2R14, - QCH2)"C(O Q CH2)"CH3, O C(S)R14, O C(S)ORi 4, O C(S)NHR14,
O C(S)N(R14)2, - C(S)OR14, -C(S)NHR14,s51r C(S)N(R14)2, -NHC(S)R14,

-NR14C(S) R14, - NHC(S)NHR14, - NHC(S) N& R14) 2, - NR14C(S) NHR14,
-NR14C(S)N(R14) 2; 30 R8 is -Y1(Rd), wherein -Rd is -H, -OH, hal ogen, am no,

-NH( C, - | kyl -N( C1- | kyl )2, -NH(ph | - h |

N nanfra it oy fet o RS e ot -l B Reiz s
| kyl), ) ] . - (2 K > .

el oni SIORGERCIVIOR LHc O IRHRD, B-REMSoR T SRR IWHHOR E3NHER

- Q( CH2) NERDR 14, -NFIS(OGRW). Ry-L( S YRy, GF-O( RIOR 14,- @GO NGHR)4, QIA(S)NQR G0 OR14,

-0 O - R - i 4) 2, - OR14, - HR14, -S-R14,

- SOR14, PR O (K ACP ST ALY LT C(S) Ri 4,
Ri4, CUS0B 0 N O 18 B st (UK MR ST S G

o ) \ , ) 'S) OR14, - C(S) NHR14,

- C(C(S %\I( g% %@%@ﬂi@%? %ﬁgﬂg@ %%Q%)N@M%(q )S) NHR14, A 5)_ NHC( S) N( R14) 2,

- NR14C( S) NHRR4, R 1n,NRLAGH Si(FR; 4de2nddp@nddritle - YR(R J),, wiRtin -Rpdk Rl Dakgen,

i ndependent I(% -Y,I(Re wherein -Re is -H, halogen, -NH2, C-Cg al kyl,

- NH( O - Bz Geglg2 kyJN%\HJl(-Ccéls&ﬂW]s )Tiﬁclzwlﬁﬂbnwlgﬁphﬁwlbn@(ﬂhﬁpzl)za

L0 (g SRR G O D SN -G emper e

het Oy , -NE(CGHRH , -CI(-BR Wy, -0t Ehbered -, - R14,

" IO G, ML (SR K ol e

-C(%NHQB% O T OR L SERPAR 14, (L IR14- COONGE By IRn4-0- #; “QNHSOR14,

- NHS( O } - HRi 4, S 14 -C(S)OR14,

-9 R G R S R - i S R

- NHC( S) MR, 2 NHERDAC, SNH SR, -NNBORC( SYNSRIAR, OLCR)R |, G5CE)ORR, O-

together with the carbon atomto which each is attached ointo forma 5-

(070 mEABRMHRY: HO1EP Begobe;- CEREIR IREE (TN TRidebenRERr Dy NHASHB1Cq al kyl

-C3-C12 Ky B |, < |, -3¢ ~enber.ed ocycle,

G- G NGRS CBIRER (SRR R TS BUTR GRS PR P G e
- C2188 ahkRNYlogRRer With tHedaBdnakdty iy WaltB-cach #Quearh, @id ® forfaperslently 0 or
1; and each n Is |nde§?ndently an integer ranging fromO to 6. 66. The

met hod gfembegdheBBoapkisi ei n t he organic sol vent is an al cohol .
each Ry4 is independently -H, -C-Cy alkyl, -C3-C2 cycloalkyl, -phenyl, -naphthyl, -3-
to 9-membered heterocycle, -C,-Cg alkenyl, or -C,-Cy alkynyl;
each Y is independently -C;-Cy alkylene-, -C,-C3 alkenylene- or -C,-Cg alkynylene-;
20 each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.

66. The method of claim 65 wherein the organic solvent is an alcohol.
67.  The method of claim 66 wherein the alcohol is methanol or ethanol.

25 68.  The method of claim 65 wherein the acid is aqueous hydrochloric acid

or aqueous hydrobromic acid.

09. A method for making a compound of Formula (la)



67. The nethod of claim66 wherein the al cohol is nethanol or ethanol. 25
68. The nethod of claim®65 wherein the acid is aqueous hydrochloric acid or
aqueous hydrobrom c acid. 69. A methogsfor making a conpound of Formula (Ia)
152 RPRT R6 RIOXYU NIQ3 QA R -N@ R R11 4 R12 R13 (la) the

met hod conprising the steps of (a) contacting a conpound of Formula (11) R6
R RIO 4 R6 _ | NRQ HO 11\ / 5 RIR,R13 (Il) wth a conpound of
Formula (v) MO [@B R2 NQ@ R4 (v)Rsg10 jshereip Mis Li, Na, K Rb or Cs,
in the presence of a substantially anh otic organic solvent, for a
time and at a tenperature sufficient a conpound of Formula (vi)

Rio  Mas =Qj
Qs RZ"N\Q//L
Rq4 2 Ry
R12 R13
(Ta)

the method comprising the steps of:

{a) contacting a compound of Formula (1)

Rs R,

with a compound of Formula (v)

M@ ?—Qs
R/N\ /X

2 Q2 R4
v)
10 wherein M 1s Li, Na, K, Rb or Cs,

in the presence of a substantially anhydrous, aprotic organic solvent, for a time and at a

temperature sufficient to make a compound of Formula (vi)



153 RO RTOO0OM RoUNR RI1 QL -8B R2NQM4 RL12 R13 2 (vi)
wherein Mis defined as above; and (b) protonating the conpound of Fornmnul a
(vi) with an H donor for a tinme and (§3at a tenperature sufficient to nmake
a conmpound of Formula (la) wherein Q is -0-, -S or -N(R)-; @ is
-C(R3)- or -N; @B is -C(R5)- or -N; 10 ¥4 is -C(Rg)- or -N; R is
-Y,,,(RT), wherein -R" is -H -0OH -CL-RB agkkyl, -C2-C8 al kenyl, -C2-C8

al kynyl, - C3-Cl12 cycl oal kyl, -phenyl 4napht hyl,, 3- to 9-nenbered

het erocycle, -OR14, -Q(CH2)" )R 4, -C(O (CH2) R 4,
-OC(OOR14, -OC(ONHRL4, - )N(R, 4)2, -C(O OR14,

-C(O) NHR14, -S-R14, -SOR14, 6§ -NHSR14, - 15 NHSOR14,
-NHS(O) 2Ri 4, -0OS( 0O 20, £(S)NHR14, 0 C(S)N(R14) 2,
-C(S)OR14, -C(S)NHR14, gs ,//\\NR14C(S)R4 -

NHC( S) NHR14, - NHC( S) N( R14) 2, Q) NR24C(S)N(R 4)2; R2 is -H,
-C-Cs alkyl or -OH R3, R4, R33ar e |ndepenc12ently -YmRb), wherein Rb is
-H, halogen, -NH2, -CN, 20 -NX2, -SH, -N3, -Cl-Cs alkyl, -O(C,-Cg al kyl),
-C2-Cg al kenyl, -C2-C8 al kynyl, -C3-Cl2 cycloal kyl, -phenyl, -naphthyl, -3-
to 9-menbered heterocycle, -ORL4, -O(&#)" OR 4, -C(OR 4, -OCOR 4,
-C(O(CH2)n-R 4, -OC(OOCR14, -OC(ONHR34, -0-C(ONR 42, -CONR 42,
- (O OR14, - C(O) NyRldin MSs Rifhed S@BIk: an$( O 2R 4, -NH(OR 4, - NHSR14,
-NHSOR14, -NHS(0)2R14, O C(S) R 4, OC(S)OR14, O C(S)NHRi 4, O C(S)N(R, 4) 2,

(b) protonating the compound of Formula (vi) with an H* donor for a time and

5  atatemperature sufficient to make a compound of Formula (la)

wherein
Q15 -0-, -S- or -N(R)~;
Q, is -C(R;)- or -N-;
Q3 1s -C(Rs)- or -N-;

10 Q4 15 -C(Ry)- or -N-;

Ry is -Yn(Ra), wherein -R, is -H, -OH, -C;-Cj alkyl, -C,-Cjy alkenyl, -C»-Cs alkynyl, -
C;-Cy; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH;),OR 4,
-C(O)R 14, -O-C{O)R 4, -C(ONCHz)a-R14, -O-C(O)OR 14, -O-C(O)NHR 14, -O-C(O)N(Ry4)z, -
C(OIN(R}4)2, -C(O)OR 4, -C(O)NHR 14, -8-Ry4, -SOR 4, -S(O)R 4 -NHC(O)R 4, -NHSR 4, -

15 NHSORy4, -NHS(O)R 4, -O8(0),07, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 4, O-

C(SIN(R 1), -C(S)OR 4, -C(S)NHR 4, ~C(S)N(R4)2, -NHC(S)R 14, -NR4C(S)R 4, -
NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR14C(S)NHR 14, or - NR14C(S)N(R14)2;

R; is -H, -C,-C;y atkyl or -OH,

R3, R4, and Rs are independently -Y,(Ry), wherein Ry is -H, halogen, -NH,, -CN,

20 -NO,, -SH, -Nj, -C-Cy atkyl, -O-(C,-Cjy alkyl), -C,-Cy alkenyl, -C;-Cg alkynyl, -C3-Cj»
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, -O(CH,),OR 4,
-C(O)R 4, -O-C(O)R 14, -C(O)CHz)n-R 14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R 1)z,
-C(O)N(R14)2, -C(O)OR 14, -C(O)NHR 34, -S-Ry4, -SOR 4, -S(O0):R 14, -NHC(O)R 14, -NHSR 4,
-NHSOR 4, -NHS(O)2R 14, O-C(S)R 4, O-C(S)OR 4, O-C(S)NHR 4, O-C(S)N(R4)5, -

25 C(S)ORy4, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, -NRsC(S)R 4, -NHC(S)NHR 4, -
NHC(S)N(R4)2, -NR 14 C(SINHR 14, -NR14C(SIN(R 4)2; or R; and Ry, or Ry and R together



25 C(S)OR14, -C(S)NHRi 4, -C(S)N(R14)2, -NHC(S)Ri 4, -NR14C(S)R, 4,

-NHC( S) NHR14, - NHC(S) N(R14) 2, -NR14C(S)NHR14, -NRL4C(S)N(R,4)2; or R3 and

R4, or R4 and R5, together 154 w th tke carbon atomto which each is

attached, join to forma 5- to 9-nenbered ring, with the proviso that if B
-C(R5)- and nm=O0, then R5 |s not H R6 is -H, halogen -OH, -NH2, -C-C8

alok )(”CI %hé]pq{s(ﬁ%on at@pﬁg Wh eac attaf{]ﬁ'éi Joug RO[?QHF bép?JyR%rec? rlR% &1%%58” kyl,
al kyl') 2theg§!51( IRNERVIFD; is M((Rf;ﬁwhh%o iEapiy ). - N(naphthyl )2, -CN, -NQ2,
-N3, -C2- al kynyl , ~- OR14, -QCH2)" OR4, -C(OR, 4, -OC(O)R14,

-C(O) (CH2) , - RRis4H, hadogfroyr OR1L ANH:, o0CGLRRrNERDL -O-(C1-Cs@INIR14) 2, - C(O N(RI 4) 2,

N NS o) R By o By G B B S R PR e,
ONﬁ(cé(S )S) - CRR%@(M(% %lkyllg'i? ““&E é?ljl)“ Niekt s%\‘ (BRI D %N%) K14,

- NR14C( @Mm) 2, F{82 s alk)’nyl (@w%—wﬁ‘éﬁ%@ﬁm R@(G))Rm HO-CEMR halCogKOH2 pi no,

Nﬂ( %pﬁ@h%@@% q%q{ﬁw?{' &b)éqq@ﬂt‘( he&@\’(&”( 8@6&!90(0 cs
2%?/1)?5“ %(P IfHﬁ:ﬁeny*ﬂgl )S&tht E@h@%%mé@-}{ ngﬁtsgg4 ﬁetll\h-ggttgiéycl e, @%%{%5

- 8( CH8 0(@:11)4(:(0)0(3(35)2]%?@3, 9@(311@)&(@@(5)@(\1@)2 QOTHB)NHRL4 O- C@)N((mhgéij < R14
0%4 %%’2@@8&%@%@@ &Hs%&(( kﬁ&q&%&mﬁ YRig-(S)RI 4,
O C(S) Rt MR A sk S) OR14, S NHR14, - C(S) N(RL4) 2,
NCH:(C( )S) R14 (S%M%%N%a# NH%} SN)Q N(chzo) NHC( S) N?(R1)4) 2, - NRlACf(C( )S) (NHR1)4,

- NR14C( S) N( RR4)2-Y fRB4), RhereitRR i 1S H:RlDH ,dnatbgBil,anane, -NH{€pehddn), WO;:Cs, (R,),

St S <
2SR B AR QIR ) o,
- G2) cﬁa:lba‘lk 1; GhéNsR14hap MY IC( ORI 4nembdréd lﬁ@ﬂBhyc«leRl@Rur, QWCH’): - 0-
o Bl G5, ﬁtﬂé%ézomﬁd%’) GO ﬁui‘%“@tqssf‘éf%
et R R R -COSRRN RLR.Z.50RLESEB) A, (RO, EisRy, -

NHSORM -NHS(O)R 4, O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 14, O-C(S)N(R4)2, -
C(S)OR 4, -C(S)NHR 14, -C{SIN(R4)2, -NHC(S)R 14, -NR4C(S)R 14, -NHC(S)NHR 4, -
20 NHC(S)N(Ri4)2, -NR|4C(S)NHR 14, -NR 14C(S)N(R 14)2;
Ry, Rio, Ri1, Rz, and Ry; are independently -Y,(R.), wherein -R. is -H, halogen,
-NH,, C,-Cgalkyl, -NH(C-Cs alkyl), -N(C-Cs alkyl),, -NH(phenyl), -N(phenyl),,
-NH(naphthyl), -N(naphthyl),, -C{O)NH(C,-C;s alkyl), -C{O)N(C-Cs alkyl),, -
NHC(O)YC,-Cs alkyl), -NHC(=NH,")NH,, -CN, -NO;, N3, -3- to 9-membered heterocycle, -
25 ORjs -O(CH2),OR 4, -C(O)R 4, -O-C(O)R 14, -C(ONCHz)n-R 4, -O-C(O)OR 4, -O
C(O)NHR 4, -O-C(O)N(R14)2, - C(O)N(R13)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SOR 14,
-S(O)R 4, -NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(O):R 4, O-C(S)Ry4, O-C(S)ORy4, O
C(S)NHR 4, O-C(S)N(R14)2, -C(S)OR 4, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 4, -
NR14C(S)R1s, -NHC(S)NHR 4, -NHC(S)N(R1a)2, -NR3C{S)NHR 14, -NR 4C(S)N(R14); or Ry
30 and R, together with the carbon atom to which each is attached, join to form a 5-to 9-
membered heterocycle;
each R4 is independently -H, -C-Cg alkyl, -C3-C; cycloalkyl, -phenyl, -naphthyl, -3-
to 9-membered heterocycle, -C,-Cy alkenyl, or -C,-Cg alkynyl;



NR14C(S) Rl 4, -NHC(S)NHR, 4, -NHC(S)N(R14)2, -NR14C(S)NHR14, -NR14C(S)N(RI 4)2

or RIl 30 and R12, together with the carbon atomto which each is attached,

jointo forma 5- to 9- nenbered hetejogycle; each R14 is independently -H,

-Cl-C8 al kyl, -C3-C12 cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered

het erocycle, -C2-C8 al kenyl, or -C2-C8 al kynyl; 155 each Y is independently

-Ci-C8 al kylene;, .-C2- | keny] ene- or -C2- al kynyl ene-; ..each mis

i ndependent | ch%}s ‘ﬁ%ﬁ}%“@ﬁdﬁ‘#gia yilerﬂlﬁ'epg%éﬁ F?ylﬁ%‘ioﬁf {jgﬁalrkéiwa?%; fromoO
to 6. 5 70. Jhe nRtiNeDeRllerily@ ¢ BAndherein the aprotic solvent is
tetrahydrofuran or diethyl "ether. 71. A nethod for making a conpound of
For mul a (| b) eacRnRY ugleperglentRl On dedeNran@Big Bt Oy 6Q1 R2-N~ R11 @ R4 R12 R13
(I'b) 10 conprising contacting a conmpound of Forrmula (I1) RB R7T RO R6
NRL1 QQ HO R12 R13 (I1) wth a conmpound of Formula (iv) 1r=(83 N Rz \Q

R4
5 70.  The method of claim 69 wherein the aprotic solvent is tetrahydrofuran

or diethyl ether.

71. A method for making a compound of Formula (Ib)

(Ib)

10 comprising contacting a compound of Formula (II)

with a compound of Formula (iv)



156 (iv) 1in the presence of an organic solvent and a protic acid, for a
time and at a tenperature sufficient to make the conpound of Formula (1b),
wherein 5 Q is -0-, -S or -N(R)-;, €2 is -C(R3)- or -N-; B is -C(R5)-
-N; A is -C(R9)- or -N; R is -Y,,,(Ra), wherein -Rais -H -0OH -C -Cg
al kyl, -C2-C8 al kenyl, -C2-Cg 10 al kynyl, -C3-C, 2 cycl oal kyl, -phenyl,

-naphthyl, - 3- to 9-nenbered heterocygje, -OR 4, -Q(CH),O0R 4, -(OR 4,
-OC(OR 4, C(O)(CHZ) -R 4, -0 C(O OR14i OC(O)NHR4 -0- (ONR4)2, -
C(O N(R14) 2, - .4, -C(ONHR 4, -S-R OR 4, -S(0)2R 4, -NHC(O R, 4i
- NHSR, 411 3" P@éﬁ‘c&o P@@@R}Vzﬁm af@@(@y%aﬂdéo sm f@d%@ RHCHULE,  0-

C(S) NH 4 S) NHR, 4, C(S)N(R 4)2 - NHC( S) R14,
15 NR, Eéffé)‘g‘ %&@E % OU%%?ENHCE?%ﬁl NCR14) 2, - NRL4AC(S)NHR, 4, or -
NRl4C(S)».ﬂieﬂam4)2 R2 |s -H, -C-C8 alkyl or -OH R3, R4, and R5 are
|nde§)endently Y vvher;q{n Ro is -H halogen, -NH2, -CN, -NO2, -SH,
C -C8 al kyl, (Cbl -C2-Cg al kenyl, -C2-C8 al kynyl, C3-C, 2
cycloal kyl , -phenyl - napht hyl , -3- to 9-nmenbered heterocycle -OR, 4,
-O(CHz)nOR,4 20 Qo:(semm 0f€N€(O)R14 -C(O(CH2), R4, -OC(OOCR 4,
_OCONHR 4, -OC(ONR 4)2, -C(ONRL4)2, -C(OORL4, -C(O) NHRL4, -S-R34,
- SOR14, -S(0O 2R14¢};iNATRE) BLAN-; - NHSR14, -NHSOR, 4, -NHS(O 2R 4, O C(S)R 4,
OC(SYOR 4, OC(S)NHR 4, O C(S)N(R 4)2, - C(SOR 4, -C(S)NHR, 4,
-C(S)N(R14) 2, - NHY, 9 RIf,)-oNRIAC(S) R, 4, -NHC(S)NHR, 4i - NHC(S) N(R, 4) 2,
-NR, 4C( S) NHR, 4, R14C('S) N(R 4)2 or R3 and R4, or R4 and R5, together 25

with the carbon aRO'iE‘ m{%@, @Her‘éﬁlCIR' | gd&‘m&? ?Cf grkghﬁ %Z-é&nen R5 is

9- menbered ring, Wi th rowsot
not 14, B&ynd, -(H;C haydgahy!, -;ﬂielnyl- Nidahthyr; 3R %hkyibpradrhe{@:(y@le— a8Ral kyl); R7

and R8 a nt.l Y| ei.n R am no,

o B R L o Ty SO R sty - C(Q«Cﬁeﬂ@ ARG hy 1 ).

30 -N C | | C -

al kyl §n8@j rﬁ%@%ngp)mli\{% C(%RM: ]C(@%Nﬁd(}' -5-Ki4; SgR_lztch@)if'xm) - ( Cg
-NHC(O)R 15, -NHSR 15, -NHSOR 4. -NHS(O}R 4, -OS(0%0", O-C(S)R 4, 0-C(S)OR 4, O-
C(S)NHR 14, O-C(S)N(R14)1, -C(SYOR 4, -C(S)NHR 14, -C{S)N(R 14)2, -NHC(S)R 14, -

15 NRuC(S)R1s, -NHC(S)NHR 14, -NHC(SIN(R14)2, -NR 4C(S)NHR 14, or - NR14C(S)N(R 1)z
Rz is -H, -Cng alkyl or -OH;

Rj, R4, and Rs are independently -Y ,(Ry), wherein Ry is -H, halogen, -NH,,
-CN, -NO,, -SH, -N3, C,-Cy alkyl, -O-(C;-Cs alkyl), -C»-Cy alkenyl, -C,-Cs alkynyl, C;5-Cj3
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, “O(CH;3),OR 4,

20 -C(O)Ry4, -O-C{O)R 14, -C{ONCH2)u-R 4, -O-C(O)OR 4, -O-C(O)NHR (4, -O-C(O)N(R 14)2,
-C(O)N(R4)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SOR 14, -S(O )R 4 -NHC(O)R 14, -NHSR 4,
-NHSOR 4, -NHS(O);R 14, O-C(S)R 4, O-C(5)0OR 4, O-C(S)NHR (4, O-C(S)N(R 4}, -
C(S)YOR 4, -C(S)NHR (4, -C(S)N(R 14)2, -NHC(S)R 4, -NR4C(S)R 4, -NHC(S)NHR 14, -
NHC(S)N(R 14)2, -NR 4C(S)NHR 14, -NR14C(S)N(R 14); or R; and Ry, or R4 and Rs together

25  with the carbon atom to which each is attached, join to form a 5- to 9-membered ring, with

the proviso that if Qs is -C(Rs)- and m=0, then R is not H;
Rg is -H, halogen, -OH, -NH,, -C,-Cy alkyl, or -O-(C-Cjy alkyl);

R7 and Ry are independently -Y 1(Rq)} wherein Ry 1s -H, -OH, halogen, amino,
-NH(C,-Csalkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(pheny!);, -NH(naphthyl),
30 -N(naphthyl);,-CN, -NO;, -N3, -C;-Cy alkyl, -O-(C;-Cg alkyl), -(C;-Cg alkyl}-OH, -O-benzyl,



157 -C2-C8 al kenyl, -C2-Cg al kynyl, -C3-Cl12 cycl oal kyl, -phenyl, -naphthyl,
-3- to 9-nenbered heterocycle, -OR14, -CH2Q CH2WR, 4, -OC(OR, 4,
-(O(CH2)"-R 4, -C(OR 4, -0- C(COOR]47; -OC(ONHRL4, -OC(ONR4)2,-
CCONR4)2, -C(OOR14, -C(ONHR 4, -S-R14, -SOR14, -S(O2R 4, -NHC(OR, 4,
-NHSRJ4, -NHSOR14, -NHS(0)2R 4, O C(9R 4, OSC(S)CR14 OC(S)NHR14

R 4 g dkendicPe b U RS onk) PP R gt Smermbercd

DL HOKR 12 Oy Lo iy ORA2.0 UGB TORCL BRI, SO R),

al kyl) 2C(ONPR1|3héh9[®)NHRI(4p+{é1€)kO)T2(R14)z 1@(@%(@&@ht—ﬁ§®)QRHN(G(@WH&M YR,

"ol oneg 0 ne PO R NHEBOI Nk £ Nl NI oG P Gy
6 {0 MO O ARV L SRR RO, LR ST s e,

- SOR14, NIE{ORR, -NR 1aCISHT: ONR1K (S )NNBSRINHCG SIHEBRD4, - NRNHSSIYHR 4 ; O C(S) R, 4,
OC(S)%%4 9 S)NHR14, 15 O C(S)N(R,4)2, -C(S)OR14, -C(S)NHR14,

C(S) N ‘)Cz( ‘S)Ri 4, -NR14C(S) R 4, - NHC(S)NHR, 4, -NHC(S) N(R14) 2,
-NR14C(S) NHRi 4, - NRL4(C( S)aéR 4)2 or R, and R12, tog et her with the carbon
atom to whi ch eacRoiRiodinabhetnd Rigiare indereadontly -Em(Ro “@frﬁémrﬂbrlé

h;e)thg:lgfxgll ) ?iﬁ?léﬂ alﬁyl %Jﬁ@er@l anlsnybe‘r e@'h%ft%l%ggycl erhe&l?gcglg‘rﬁlgﬁCl ?al el
- 021@9 NPKMmhlthylﬁaNhlabfhﬂh?l)i nd@@mqf(@?t@wky@ln@ﬁ@)w(@b@aﬁyl)z ~NBB)@, @nyl ene-

or -C2- ene-,; each mis independe or 1; and eachnls
i ndepend@ﬁbl *}J%@(‘ﬂNﬂzeﬁ%fﬂz,r@Nng@z,stonﬁﬂot‘)om@mede heteropelend¥fied of cI a| m 71

wnor oi n-HOGHEGRNG P8 CEMRhor R CLERER b C Ok DR TR Ob fuRi Ry

wher ei n_¢ (R0 hydoeoRr|,0r¢ @ REiRd S)JRQQS@R -fudsrgrom ¢ aci d.
158 75. j,‘6\@{51)121::{L}ﬂldjfor Wg}r\@z Yf@ W guné 3f Fo?rru 611 (I'b )yqs .
NHC(O)R 14, -NHSR 4, —NHSORM, -NHS(O);_RM, O-C(S)R 4. O-C(SYOR 14, O-C(S)NHR 4,

15 O-C(SIN(R )2, -C(SYOR 4, -C(S)NHR 14, -C(SIN(R14)2, -NHC(S)R 14, -NR14C(S)R 4, -
NHC(S)NHR|4, -NHC(S)N(Rm)z, -NR14C(S)NHR]4, -NR|4C(S)N(R|4)2 or R]] and Rp,,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

heterocycle;

each R4 is independently -H, -C,-Cjs alkyl, -C;-C)» cycloalkyl, -phenyl, -
20 naphthyl, -3- to 9-membered heterocycle, -C,-Cy alkenyl, or -C,-Cy alkynyl;

each Y is independently -C;-Cy alkylene-, -C,-Cy alkenylene- or -C5-Cy
alkynylene-;

cach m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.

25 72.  The method of claim 71 wherein the organic solvent is an alcohol.
73.  The method of claim 72 wherein the alcohol is methanol or ethanol.

74.  The method of claim 71 wherein the acid is aqueous hydrochloric acid

or aqueous hydrobromic acid.



RBRT $R6 RIOXU N-@B QLR NRI _ Q@ Rg R12 R13 (Ib) the nethod
conprising the steps of 5 (a) contacting a conpound of Formula (11) Rg R7
RI0 @ Rg N R11 QL HO R12 R13 (Il) s th a conpound of Fornula (v) M+0 O
[=@ N~ R2"'" Q2 R4 10 (v) wherein Msls Li, Na, K, Rb or Cs, in the
presence of a substantially anhydrous, aprotic organic solvent, for a tine

and at a terrperat&re suffici %nt ta make a Sn%@f%%?r%u af(ﬂf)orrml a (vi) 159 RS

RT M ORO Q4 - RgA pethod for making a compo
R
Rg 7
=\ __f6
—
Rip  a N =Qj,
Q1 RZ—N\Q/ R
R11 2 T4
R R13
(Ib)
the method comprising the steps of:
5 (a) contacting a compound of Formula (II)
Rg R,

with a compound of Formula (v)

10 (v)

wherein M is Li, Na, K, Rb or Cs,

in the presence of a substantially anhydrous, aprotic organic solvent, for a time and at a

temperature sufficient to make a compound of Formula (vi)



Rit QL -@B R NQR4 R12 R13 2 (vi) wherein Mis defined as above; and (b)
protonating the conmpound of Fornula (vi) with an H donor for atinme and 5
at a tenperature sufficient to make aj;gonpound of Formula (Ib) wherein Q is
-0-, -S- or -N(R)-; @is -C(R3)- or -N; @B is -C(RS)- or -N; 10 Q4 is
-C(Rg)- or -N; R is -Y,,,(Ra), wherein -Reis -H -0OH -Cl1-C8 al kyl,
-C2-C8 al keny], -C2-C8 al kynyl, -C3-CIRgcygloal kyl, -phenyl, -naphthyl, -
3- to 9-nenbered heterocycle, -OR14, 3%&4 -C(OR 4, -OC(ORi 4,
(O (CH2), R 4, -OC(O) ORL4 9- &@N(RA)z, - (O NR 4) 2,
-C(O OR14, -C(ONHR14, -S-RI310 -S R 4, 15 -NHC(O R, 4, - NHSR14,
-NHSOR14, -NHS(O) 2R, 4, -0S(0) 269 SRER14, 0- C(S) NHR14,

O C(SNR 4)2, -C(S)ORIAR, L =4)2, - NHC(S) R14, -

NR14C(S) R, 4, -NHC(S)NHR, 4, - 3 \ S) NHR14, or -
NRIAC(S)N(R 4)2; R2 is -H -Ci-C8 al kyl oR;<0O QR3, N4, and R5 are

i ndependently -Yn{Rb), wher fr2 RbRi1s -H, hal ogerﬁ -NH2, 20 -CN, -NO2, -SH,
-N3, C-C8 alkyl, -O(Cl-C8 al kyl), -C2-C8 al kenyl, -C2-C8 al kynyl, C3-Cl12
cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered heterocycle, -OR14,
-O(CH2) 110R 4, -C(OR 4, -OC(ORi 4, MigO (CH2)"-R 4, -0 C(O) ORL4i
-OC(ONHR 4, -OC(ONR4)2, -CONR4)2, -CCOOCR14, -C(ONHR14, -S-R14,
- SORL4, - S(0) 2R, 4yhoNHHQ) Befinec NASRvd and - NHSOR14, - NHS(O) 2R 4, O-C(S)R. 4,
O C(S)OR14, O C(S)NHR14, OC(SSN(R,4)2, 25 C(S)OR14, -C(S)NHRi 4,
-C(S)N(R14) 2, -NHC(S)R14, -NR14C(S)R, 4, -NHC(S)NHR14, 160 NHC(S)N(R14)2,
-NR14C( S) NHR14, - {Rp4@oS)eRidyEnprunRd{ nonid (vipwitRandhdddRer faragenhard Wit h
the carbon atomto ich each is attacge 'oinhl%g)forma 5- to 9-nenbered
ring? wRthiCTPRIRUEE SUISHENE ogpaiea gginpaund E?%%“lul%l m=0, then R5 is not H

wherein

Q115 -O-, -S- or -N(R)-;
Q1 15 -C(R3)- or -N-;
Q3 1s -C(R5)- or -N-;

10 Q4 is -C(Rg)- or -N-;

Ry is -Ym(R,), wherein -R, is -H, -OH, -C,-Cj alkyl, -C»-Cs alkenyl, -C;-Cs
alkynyl, -C3-C |, cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 14,
-O(CH2),0R 14, -C(O)R 4, -O-C(O)R 4, -C(OXCHy)n-R 14, -O-C(O)OR 14, -O-C{O)NHR y4, -O-
C(O)N(R4)2, - C(OIN(R 4)2, -C(O)OR 14, -C(O)NHR 4, -S-Ry4, -SOR 4, -S(O)1R 4,
15  -NHC(O)Ry4, -NHSR 4, -NHSOR 4, -NHS(O)R 14, -OS(0):07, O-C(S)R 4, O-C(§)OR 14, O-
C(S)NHR 14, O-C(S)N(R 14)2, -C(S)OR 14, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R 14, -
NR4C(S)R 4, -NHC(S)NHR 4, -NHC(S)N(R 14)2, -NR14C(S)NHR 14, or - NRj4C(S)N(Ry4)2;

R; is -H, -C|-Cg alkyl or -OH;

R;, Ry, and Rs are independently -Y(Ry), wherein Ry 1s -H, halogen, -NH,,
20 -CN, -NOg, -SH, -Nj, C,-C; alkyl, -O-(C-Cy alkyl), -C»-Cy alkenyl, -C,-Cy alkynyl, C3-C);
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocyele, -OR 4, “O(CH,),OR 14,
-C(O)R 14, -O-C(O)R 14, -C(OYCH1)y-Rya, -O-C(OYOR 14, -O-C{O)NHR 14, -O-C(O)N(R 14)2,
-C(O)N(R14)z2, -C(D)OR 14, -C(O)NHR 14, -S-R 4, -SOR 14, -S(O0 )R 14, -NHC(O)R 14, -NHSR 4,
-NHSOR 4, -NHS(0):R 4, O-C(S)Rys, O-C(S)OR 4, O-C(S)NHR 14, O-C(S)N(R 1);, -
25 C(8)ORys, -C(S)NHR 1, -C(S)N(R14)2, -NHC(S)R 14, -NR 4C(S)R 14, -NHC(S)NHR s, -



R6 is -H, halogen, -OH -NH2, -Cl1-C8 alkyl, or -O(Cl-Cg alkyl); 5 R7 and R8
are independently -Ynm(Rd) wherein Rd is -H, -CH halogen, amno, -NH(C -C5
al kyl'), -N(C1-C5 al kyl)2, -NH(phenyl) ggN(phenyl)2, -NH(naphthyl),
-N(naphthyl)2,-CN, -NO2, -N3, -Cl1-C8 alkyl, -O(GC-Cg alkyl), -(C-C8

al kyl)-OH, -Obenzyl, -C2-Cg al kenyl, -C2-C8 al kynyl, -C3-Cl2 cycl oal kyl,

50 O M) cﬁésm(f@%ﬂﬁ&urﬁ%ﬁsﬂlﬁmno%%%ré&m%@(%“m% p) O

- O C( O NGRLG garborgt@nhﬂé W&@eachg e@a%d‘l Jom A R4 9= meRbéred rlngﬁﬁl
-S( O 2R14, - NHC( ORI4, -NHS(O 2R14, O [

C( S) ORLthe p&b\@é@hhl—lm is @(CB(S}S)aNd mag men R(isparis, - C(9S) NHR14 -C(S)N(R14) 2, -
NHC( S) RL4, - NRL4C(S)R14, - NHC(S)NHRL4, - NHC(S)N(RL4)2, - NRL4C(S)NHRL4, -

NR14C(S) N(R14) 2; RpiR¥, hRoen,ROH, -R2, -Cat aR3B c2r-©-i(hdgpgdiodgnt |y - Y Re)
wherein Re is -H, hal ogen, -NH2, Cl1-C8 alkyl, -NH(CL-C5 alkyl), -N(G -C5

al ky§) 2, - NH(phengl )md R%Mﬁﬂééde}naemry W(F@%%{e%{ﬁ Ry 13 I\anmmm&ge% amino,
“C(O NH(CL-C5 al kyl) CNHO(O) (CL:C5 " al Kyl ),

- NHC( =NHSHJ ;s alkyON,-N(BIo2 s aleL)z,-EH(WHQL)mmez,héHnmwlb - OR14,

:?é(z? iy S %&ﬁ%ﬁ@&&@@%@@@% ykyﬁ(cfg%mwji?@{ )R,
O &S R142S@§{&SY) Og%lcaﬁl}@yc(y SN E%%ﬁ i%ik&’s N 9W Resiti -%S NHR14,

C( S) N( Rétddozycle, NBG(@}RHéO(CHm@E@S)(RMO)R14,NH¢()&IJH7IR1R,,4, -(NBGRS) NQ-R14) 2,

4C( ) N( R1 e car bon

at 010 1 0 AR e5Eh (D SR b%;«aim&a}s% 0 50O Gungrtoh bR 251G
het er ocy, R14 e C cycl oal kyl ,
- phenyl , §d) 14’ Elﬁm N!S‘Iié({t)zﬂlé’-rre e‘r4’ed et elrQ’oc%:\n?:?((ﬁ PK%:‘ZoC:8(§§1I{‘%e1§1 |, or
-C2-C8 ﬁl(ﬁ)ﬂﬁﬂh OJ&S}NPYRI4$OF®(($6)Nefhld)an{G(S)Olﬁ4, msmmﬁuemswemcs al kenyl ene-
or -C2-C8 _alkynyl ene-: 30 _each mis ipndependently Q or and each n is
i ndepenM(ISQRaﬂ Rﬂﬁ‘é@é?“lr %C@Nﬂ%m bIP{CﬁS@N(Rl@l, N'%4C(13 *hod of claim
75 wher ‘f\ll@ é@%&pr)otl c solvent is tetrahydrofuran or diethyl ether.

15 Ry, Rio, Ry1, Ryz, and Ry3 are independently -Y,(R.) wherein R, is -H,
halogen, -NH», C-Cg alkyl, -NH(C,-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(pheny!),, -
NH(naphthyl), -N(naphthyl);, -C(O)YNH(C-Cs alkyl), -C(O)N(C;-Cs alkyl);, -NHC(O)C,-C;
alkyl), -NHC(=NH;" )NH,, -CN, -NO,, N3, -3- to 9-membered heterocycle, -OR 14,
-CH;0(CH2)nOR 14, -O-C(O)R 14, -C(O)CH2)n-R14, -C(O)R 14, -O-C(OYOR 4, -O-C(O)NHR 14,

20 -O-C(O)N(Rj4)2.- CLOIN(Rg)2, -C{O)OR 14, -C(O)NHR 4 -S-Ry4, -SOR 4, -S(O)R 4, -
NHC(O)R 4, -NHSR 14, -NHSOR 14, -NHS(O):R 14, O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 14,
O-C{S)N(R14)2, -C(S)OR 14, -C{S)NHR 14, -C(S)N(R14)2, -NHC(S)R 4, -NR;;C(S)R 4, -
NHC(S)NHR 14, -NHC(S)N(R 1), -NR4C(S)NHR 14, -NR j4C(S)N(R4)2 or Rj; and Ry,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

25  heterocycle;

each R4 is independently -H, -C-Cg alkyl, -C3-C,1 cycloalkyl, -phenyl, -
naphthyl, -3- to 9-membered heterocycle, -C,-Cs alkenyl, or -C;-Cg alkynyl;

each Y is independently -C-Cs alkylene-, -C,-Cy alkenylene- or -C3-Cy
alkynylene-;

30 each m is independently 0 or 1; and

each n is independently an integer ranging from 0 1o 6.



77. A nmethod for making a conpound of Formula (I1) R8 RNNR o 4 R6 | Rl1
QA 0 R12 R13 5 (Il) ~conprising contacting a conpound of Fornmula (iii) Rio
RI1 Q4 --B(OH)2 / R12 Q1 R13 (iii)yyth a conpound of Formula (ii) 10 Rg
R7 Br NR6 HO (ii) or with a compound of Forrmula (iia) 162 Rs R7 R15

Br \NNRs Rs (iita) in the presence of an organic solvent, a base, and a

Ni or Pd catalyst, for ti nd  at enperature sufficient t ke a
conpound of Formul’§ (I IT;%’F %ng?i?&l%ﬁ g’}‘?rgg‘éb"eﬁHBHFF ventis ?trlagycg%ﬁ%f'kyl ,
cycl oal [gygﬁe@is,l aheny! and

77. A method for making a compound of Formula (II)

5 (In

comprising contacting a compound of Formula (iii)

- R1o
Ri4 Qq
»>—B(OH),
R12 Q4
R1s
(iii)

with a compound of Formula (ii)

10
Rs Ry

Br RG

/
N
0O
(i)

or with a compound of Formula (iia)



wherein Q is -0-, -S or -N(Rl'); @Q@is -C(R3)- or -N-; @B is -C(R5)-
-N; 10 4 is -C(Rg)- or -N-; R is -YmRa), wherein -Rais -H -0OH -Cl1-C8
al kyl, -C2-C8 al kenyl, -C2-C8 alkynykg,-C3-CLl2 cycl oal kyl, -phenyl,
-naphthyl, - 3- to 9- rrerrbered heterocyc e, -OR14, -QCHACR14, -C(ORi 4,
-OC(OR14, -C(O(CH2),-R 4, -OCOOR 4, -OC(ONHR 4, -0- C(CONR 42, -
C(O N(R14) 2, -C(O ORr14, -C(O)NHRllzts -SR14, -SOR14, -S(O) 2R14, 15

-NHC(O) R14i - NHSR14, - NHSOR14, - NH Ri4, -0S5(0 20-, O C(S)R14,

O C(S)OR14, 0- C(S)NHR14, O C(S) N% +&(S) OR14, - C(S)NHR14,
-C(S)N(R14) 2, -NHC(S)R14, - NR14%f(S NHQ( S) NHR14, - NHC(S) N( R14) 2,

- NR14C( S) NHR14, or - NR14C(S) N(R14) 2; R&si s -H, halogen, -OH, -NH2, -C1-C8
alkyl, or -O(C1-C8 alkyl); R7 and Rgiij)e independently -Yn(Rd) wherei n Rd
is -H -OH halogen, amno, 20 -NH(G-C5 alkyl), -N(C 1-C5 al kyl) 2,

-NH( phenyl ), -N(phenyl)2, -NH(naphthyl), -N(naphthyl)2,-CN, -NO2, -N3,
-Cl-C8 al kyl, -0-(Cl-Cg al kyl), -(Cil-Cg alkyl)-OH, -O benzyl, -C2-C8

al kenyl in th€preGéncalok wnytganicGdtveh? adyed, and kWi or P&h%Wst fomealmhé yd ata 3- to
9-menbered hetergcycle, -OR14, -CH2Q(CH2).OR14, - C&

J QO ( Cimpergtarg sulfigjeny reimake @cm‘@e orm@aﬁ(lb)vmqma 1s@1@§1\e®ym@ﬂnﬁz -

g o B R g M ooris 6 a9 R oo oS oRis

0-C(S) Nwﬁaﬂam OC(SN(R14)2, -C(SYORi 4, -C(S)NHR14, -C(S)N(R14)2, 163
NHC( S) R14, - NR14C(S)R14, -NHC(S)NHR14, -NHC(S) N R14)2 -NR14C( S) NHR14, -
NR14C(S) N( RI4)2; R9, Rl O R11, R12, and R13 are independently -V, (Re)
wherein Re is -H Qi kaiQganor-Ni®) o -8 alkyl, -NH(C-C5 alkyl), -N(Cl-C5
al kyl) 2, -NH(phenyI) -N(phenyl )2, - 5 NH( napht hyl ), -N(naphthyl)2,
-C(ONHC | -C5 anysl )C(Ra)CQQTN(Cl-CS alkyl)2, -NHC(O(C | -C5 alkyl),

- NHC( =NH2" )NH2 - CN, N3, -3- to 9-nenbered heterocycle, -OR14,

- CH2Q( CH2) " OR14, QQSC(C(ZRBlér -NC(O (CH2) ~-R14, -C(O R14, -0 C(O OR14,
-OC(ONHRI4, -OC(ONR14)2,- CCONR14)2, -C(OOCR14, -C(ONHR14, -S-R14,
- SOR{ 4, -S(0)2R14Q413Jw-d§;g)o))RJ;4 -NHSR14, -NHSOR14, -NHS(O) 2RI 4, O C(S)R14,
O C(S)OR14i O C(S)NHR14

Ry 1s -Ym(Ra), wherein -R, is -H, -OH, -C,-C; alkyl, -C,-Cy alkenyl, -C,-Cs
alkynyl, -C;-C; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH2),OR 14, -C{O)R 4, -O-C(O)R 14, -C(O)} CHy)y-R14, -O-C(O)OR 14, -O-C(O)NHR 14, -O-
C(O)N(R14)2, - C{O)N(R4)2, -C(O)OR 14, -C(O)NHR 14, -S-R 4, -SOR 4, -S(0)2R 14,
15 -NHC(O)Ri4, -NHSR 4, -NHSOR 4, -NHS(O):R 14, -OS(0),0", O-C(S)R 4, O-C(S)ORy4, O-
C(S)NHR 14, O-C(S)N(R4)2, -C(S)OR 4, -C(S)NHR 4, -C(S)N(R 42, -NHC(S)R 14, -
NR 4C(S)R 4, -NHC(S)NHR 14, -NHC(S)N(R 1)z, -NR14C(S)NHR 4, or - NRsC(S)N(R 14),;

Rg is -H. halogen, -OH, -NH,, -C;-Cy alkyl, or -O-(C,-Cs alkyl);

R7 and Ry are independently -Y(Ry) wherein Ry is -H, -OH, halogen, amino,
20 -NH(C;-Csalkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
-N(naphthyl);,-CN, -NO», -Nj3, -C,-Cs alkyl, -O-(C,-Cyg alky}), -(C;-Cjg alkyl)-OH, -O-benzy},
-C;-C8 alkenyl, -C,-Cy alkynyl, -C3-Cy; cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered
heterocycle, -OR 4, -CH2O(CH32),OR 14, -O-C(O)R 14, -C(O)}CHz)y-Ry4, -C(O)R 14, -O-
C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R4)2,- C{OIN(R 4)2, -C(O)OR 14, -C(O)NHR 14, -8-R 4,
25  -SORyy, -S(0)2R 14, -NHC(O)R 14, -NHSR 4, -NHSOR j4, -NHS(O):R 14, O-C(S)R 4, O-
C(S)OR 4, O-C(S)NHR 4, O-C(S)N(R 14)2, -C(SYOR 14, -C(S)NHR 14, -C(S)N(R14)2, -



10 O C(S)N(RI 4)2, -C(S)OR14, -C(S)NHR14, -C(S)N(R14)2, -NHC(S)R14,
-NR14C(S)RI 4, - NHC(S) NHR14, -NHC(S)N(R14)2, -NRL4C(S)NHR14,
-NR14C(S)N(RI'4)2 or R 1 and R(2, toggiher with the carbon atomto which
each is attached, join to forma 5- to 9-nenbered heterocycle; each R14 is
i ndependently -H, -Cl-C8 alkyl, -C3-Cl2 cycloal kyl, -phenyl, - 15 naphthyl,

O L LR SO G St L A T

each i nnip$ d(ggq{pqngently 0 or 1; and each n is independently an integer
rangi ng from 20 78 The met hod of claim 77 wherein the organic

solvent is dioxan r i ter '- e. 79. The
met hod of claim 7@6 v]\}'l%?r él" a%dbdég}eﬂga%h‘%ﬁ%gggg‘ @\G@eﬁ s an

al kal i REb@dn, Q&HQ@]a@mkﬂ&NH@ @g&ﬂl&}@pl N(fcmsaalmly NM@ihenyl) t—N@pH%ﬁ?l% Ls

bari um Nﬁ]ﬁlr oxi de or pot assi um car bonat e. he net hod of claim 77

wher®in @aﬂhdlYé)atb&Qr@Blﬂthyléz P@@)Nl'l{ﬁpﬂi alkygp- C@)Nb@p@m%YﬁavNﬁ@(@M&f%r mul a
e A AT e e P
/ -CH;O0(CH3)nOR 4, -O-C(O)R 14, -C(O)CH2)a-R1a, -C(O)R 14, -O-C(O)OR 4, -O-C(O)NHR 4,
-0-C(O)N(R4)2,- CLOIN(R14)2, -C(O)OR 14, -C(O)NHR 14 -S-R )4, -SOR 4, -S(O)R 4, -
NHC(O)R 14, -NHSR 14, -NHSOR 14, -NHS(O):R 14, O-C(8)R 4, O-C(S)YOR 44, O-C(S)NHR 4,
10 O-C(SIN(Ris)2, -C(SYOR 4, -C(S)NHR 14, -C(SIN(R 14)2, -NHC(S)R 14, -NR 14C(S)R 4, -
NHC(S)NHR 4, -NHC(S)N(R 14)2, -NR14C(S)NHR 14, -NR|3C(S)N(R4)2 or R}; and Ry,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

heterocycle;

each Ry, is independently -H, -C-Cg alkyl, -C3-C, cycloalkyl, -phenyl, -
15 naphthyl, -3- to 9-membered heterocycle, -C,-Cy alkenyl, or -C,-Cy alkynyl;

each Y is independently -Cy-Cjy alkylene-, -C;-Cy alkenylene- or -C»-Cs
alkynylene-;

each m is independently 0 or 1; and

each n i1s independently an integer ranging from 0 to 6.

20 78.  The method of claim 77 wherein the organic solvent is dioxane,

toluene or a dimethylformamide/water mixture.

79.  The method of claim 77 wherein the base is an alkali metal hydroxide

or an alkali metal carbonate.

80. The method of claim 77 wherein the base is barium hydroxide or

25  potassium carbonate.

81.  The method of claim 77 wherein the Pd catalyst is PACly(dppf).

82. A compound having the formula



R13 (lIc) and pharmaceutically acceptable salts thereof, wherein: Q 1is
-0-, -S or -N(R)-; 10 @ is -C(R3)- or -N; @is -C(R)- or -N; 4 is
-C(Rg)- or -N-; R is -YmRa), whereifggRa is -H -OH -C -C8 alkyl, -C2-C8
al kenyl, -C2-C8 al kynyl, - C3-C2 cycl oal kyl, -phenyl, -naphthyl, - 3- to
9-menbered heterocycle, -OR 4, -Q(CH2)" OR 4, 15 -C(OR 4, -OC(OR 4,
-C(0)(CH2)"-R 4, -OC(OOR14, -OC(ONHR, 40CHD C(ON(R14)2, C(ONR 4)2,
-C(OOR14, -C(ONHR 4, -S-R14, -SORL4; O 2R 4,-NHC(OR, 4, -NHSR14, -
NHSOR14, -NHS(O 2R 4, -0S(0 20, OLS) R4, OC(S)OR 4, O C(S)NHRL4, O-
C(S)N(R14) 2, -C(S)OR14, -C(S)NgRL4; N(R14) 2, -NHC(S) R, 4, -NR14C(9 R, 4,
- NHC(S)NHR, 4, -NHC(S)N(R, 4)2, -NR 4 00r - NRI4C(S)N(R 4)2; 20 R2
is -H -C-Cg alkyl or -OH, R3, R4, afd R5 are independently -Ynm(Rb),
wherein Ro is -H, halogen, -NH2, -CN, -NO2, -SH, -N3, -Cl1-C8 alkyl,

-0 (C -C8 al kyI) -C2-C8 al kenyl, -C2-C8 al kynyl, -C3-C, 2 165 cycl oal kyl,

- phenyl, -napht -menber?d het erocycl e, -OR14, -Q CH2) %R, 4,
_C(OR 2 ph a@l@ﬁﬁ@{ﬁlwawm@lﬁéﬁ% thgterl-4, - O C(O) OR14, - O C(O) NHR14,
-0-C(ON(RI'4) 2, C(O)N(R4)2 C(O)O?14 -C(O) NHR14, -S-R14, -SOR14,
-S(O) 2Ri 4, - NHC( O) 83.4, ANpgRaaNnd mgctmfonnuNHS(O)zR4 O C(S)R 4,

O C(S) OR14, OC(S)NHR14 OC(SNR4)2, 5 C(S)OR14, -C(S)NHRL4,
-C(S)N(R14) 2, -NHC(S)R14, -NR14C(S)Ri 4, -NHC(S)NHR14, - NHC(S)N(R14)2,

- NR14C( S) NHR14, -NR14C§R3N(R 4)2 or R3 and R4, or R4 and R5, together with
t he carbon atomto whi gf° each is atRached, ]BIrnRtO forma 5- to 9-nenbered
ring; R6 is -H, haloge, -OH, -NH21 C,-C8 Al kyl® or -O(C,-C8 alkyl); R7 is
-Yn, - (Re), whetei >3 - O dmgnzyl -C]—I,
-NH2, - 10 NH(C, -C5 - N(
-NH(naphthyI) - N( ng ,
-OR14, - CH2) nORi 4, , -3 CO < C(O)(CHZ)n- 0 -OC(O)CR14
-O- C(O NHR14, -0-€{OW(BFA)2—~N C(O)N(R,ﬂ)z -C(O H -C(O) NHR14, -S-R14,
- SOR14, -S(O)Z'?R’24 -NHC(O R, 4, BNHSR14, - NHSCRi 4, \ (O 2R, 4,

(Ic)

and pharmaceutically acceptable salts thereof, wherein:
Q15 -0-, -S-or -N(R)~;
10 Q, is -C(Ry)- or -N-;
Qs is -C(Rs)- or -N-;
Q4 is -C(Rg)- or -N-;
R, is -Yim(Ra), wherein -R, is -H, -OH, -C,-C; alkyl, -C,-Cs alkenyl, -C,-Cjy alkynyl, -
C;-Cyz cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH;),OR 4,
15 -C(O)Ry4, -O-C(OR 4, -C(O}CHy)n-R1a, -O-C(O)OR 4, -O-C{O)NHR 14, -O-C(O)N(R j4);, -
C(O)N(R4)2, -C(O)OR 4, -C(O)NHR 14, -S-Ry4, -SOR 4, -S(O)R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 4, -NHS(O):R 14, -OS(0) 0", O-C(S)R 4, O-C(S)OR 14, O-C(S)NHR 14, O-
CIN(R14)2, -C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)Ry4, -
NHC(S)NHR 14, -NHC(S)N(R 14)2, -NR | 4C(S)NHR 14, or - NR|,C{SIN(R4)2;
20 R is -H, -C,-Cg alkyl or -OH;
R;, Ry, and Rs are independently -Y,(Ry), wherein Ry 1s -H, halogen, -NH;, -CN,
-NO,, -SH, -Njs, -C,-Cy alkyl, -O-(C,-Cg alkyl), -C,-Cg alkenyl, -C,-Cy alkynyl, -C;3-Cyy



-Q(CH2),C(OQCH2),,CH3, OC(S) R 4, OC(S)OR14, O C(S)NHR14, OC(S)N(R 4) 2,
15 C(S)OR14, -C(S)NHR14, -C(S)N(R14)2, -NHC(S)R14, -NR14C(9R 4,
- NHC( S) NHR14, - NHC(S)N(R14) 2, -NR14C{& NHR14, -NR14C(S)N(R 4)2; R8 is
,r,(Rd), wherein -Rd is -H, -OH, halogen, amno, -NH(C, -C5 al kyl),
-N(C,-C5 alkyl)2, -NH(phenyl), N( phenyl )2, -NH(naphthyl),
- N( napht h (Ci-

al kyI) lﬁh@% %Ieréﬁ kEﬁR}}th}hB'éz t‘t% f%ﬂ% eter@%ycé( 5365@4 @é&é&%@{ip phenyl
g’ﬂlgghgtl(?)r{fa @@(%@ﬂh&@%@:}ﬂg&tg @)ORg?JGLC(ogQRM?) D@R.é(@a)N(R.%ZO) R, 4_

C( O N( ROANR (L O ONAR 14 € (©)NHRL4,,- SJEHRﬁ@RM SS]@MRM B&@(@?M -NNBR{:O) R 4,

G sy ot Lo B AT e

4 f)'t[@(\l R\JHR@EﬂS)N(R%&mNg‘,ﬁ@g%%%glﬂk%c(sﬁﬁ%‘@ﬁ@(@wﬂi

NR14C( S) (R'4) 2; 3 are 1 ndependently - Ym (Re),
wher ei nNHIZé(S)Pé(R—;H; NR]IdQ[SDi\IHRﬂNHQR]a;CJI.S)BERaDqurIRg ankill'H(:;CCiI Kparal Ry togetheN( C1- C5

ST AT AT &*@% gtk ity B Tt oo (TR eSOA TR )
&H&zy Eé:ellz\thg 15&%05&\192 oo oﬁlh 5! Wc?‘ 6;7%(?(@'5};%@%55 omio v
C(SO) NER14 - By (- %N@E)H‘W%relﬁ -R{IO B adk P, I\(I}GE CreRkal), '@bﬁzﬁg‘HﬁmﬂONﬂz Ré44

o %) &fﬁéga B M%C&S)a@yéé Sﬁf%@ N g{g&.ﬁﬁ ﬂ@élg Xinapht Cﬁyﬁ

-C(S)N 1 PEHRNRLA JNHC( S) N(R14) 2,
ﬁ(Rl)AfCE g?iﬁl?—lé\i z NR%.@( é}lkﬁ(lé 4())§[4 gé@%)%ﬁ”d (g?gﬁ togeg(égr i tC§1 %h(e caz bon

at om t 0CD(CH, RATR -OsCad At ped-C{ONHR Q, @C(O)N(Rm)ﬁ 6 QO)NERpR! €O)OR 4,

het erocycl e; each R14 is_i nde endent | C8 al kyl , C3 Cl2 cl oal kyl ,
phenyl -CONRBRhyP-R 16,3508, 05 m%m@ﬂ%ﬂ%tfleﬂ\g&/%h&e MH .or

%“@ffmoﬁé@%d‘%ﬁﬁé@@ﬂ@g@g d?(s’f’%}ﬁﬁimﬂé ¢ SB‘%@ .frv]ll Ikgnyl ene-

[ ndej)en@mﬂm4,aG(S)Nl}Hg@r O(SMRngz,fNHm(Q)ng -8R msm, NHOSPNEIRG {,0n
conpri si a pharmaceuti cal | éugccept abl e carrier or vehicle and an
ef fecti Nﬁ@ﬁﬁ%{m Jof- M (EGMIBun dNBHCEY R (Riaa

Rg is -Yn(Rg), wherein -Ry 1s -H, -OH, halogen, amino, -NH(C,-Cs alkyl), -N(C,-Cs
alkyl);, -NH{(phenyl), -N(phenyl);, -NH{(naphthyl), -N(naphthyl),,-CN, -NO,, -N3, -C;-Cy
alkyl, -O-(C;-Cgalkyl), -(C-Cy alkyl)-OH, -C5-Cy alkenyl, -C,-Cs alkynyl, -C3-Cy

20 cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, ~O(CH3),OR 4, -
C(O)R14, -0-C(O)R 4, -C(O)CHz)p-Ry4, -O0-C(O)OR 14, -O-C(O)NHR 14, -O-C(O)N(R 14}z, -
C(O)N(R14)2, -C{O)OR 14, -C(O)NHR 14, -S-R 4, -SOR 4, -S(O)2R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(O)R 14, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 14, O-C(S)N(R14)z, -
C(S)OR 4, -C(S)NHR 4. -C(S)N(Ry4)2, -NHC(S)R 14, -NR14C(S)R14, -NHC(S)NHR 14, -

25  NHC(S)N(Ria)2, -NR14C(S)NHR 14, -NR14C(S)N(R 14)2;

Ro, R0, Ry1, Ry2, and R, are independently -Y,,(R.), wherein -R. is -H, halogen,
-NH3, C-Cgalkyl, -NH(C-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl)a,
-NH(naphthy!), -N(naphthyl),, -C{O)NH(C,-Cs alkyl), -C(O)N(C,-Cs alkyl),, -
NHC(0)(C,-Cs alkyl), -NHC(=NH;")NH,, -CN, -NO,, N3, -3- to 9-membered heterocycle, -

30 ORy, -O(CH),OR 4, -C(O)R 4, -O-C(O)R 14, -C(O)(CH2)p-R 4, -O-C(O)OR 14, -O-
C(O)NHR 4, -O-C(O)N(R4)2, - CLO)N(R 14}z, -C(O)OR 4, -C(O)NHR 14, -S-R14, -SOR 4,
-S(O)R s -NHC(O)R 4, -NHSR 14, -NHSOR 4, -NHS(O)R 4, O-C(S)R 4, O-C(S)OR 4, O-
C(S)NHR 14, O-C(S)N(R4)2, -C{SYOR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -



85. The use of a conpound of claim83 in the manufacture of a nmedi canent for
the therapeutic treatnent of cancer. 15 86, The use of a conpound of claim
83 in the manufacture of a nedicanment for the therapeutic treatnment of a
viral infection. 87. A conpound havind®he structure 20 25 NN HN O 30 O
Il HO-P-01 OH, or 167 5 NNHN 10 O\\ i HOB\ OH 15 or a
pharmaceutically acceptable salt thereof. 88. A conposition conprising a
phar ma.cyiR jG(S)R 1y, -ANHESHNHRe,, SNHO(SN®4)Y, eNR@J(ES)MQRﬁDLN RNCESNER Y 4)y oranount

of the corrpound of claim87. 89. The use of a conpound of claim@87 in the

manuf acRuraad i, dogether svithethe cargen aORBtorHEFk pRsHP eﬂ%Ch@C&tJﬁ@ﬁp foqm g antost-. 25 90.
The usemgﬁlbgreﬁqlmp&ngleof claim87 in the manufacture of a nedi canent for

the therapeutic treatment of a viral infection. 91. A conpound having the
structure: €&XcHR 4 is independently -H, -C;-Cy alkyl, -C;3-C;, cycloalkyl, -phenyl, -naphthyl, -3-

5 to 9-membered heterocycle, -C,-Cg alkenyl, or -C,-Cg alkynyl;
each Y is independently -C;-Cy alkylene-, -C,-Cg alkenylene- or -C,-Cg alkynylene-;
each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.

10 84. A composition comprising a pharmaceutically acceptable carrier or vehicle

and an effective amount of the compound of claim 8§3.

85.  The use of a compound of claim 83 in the manufacture of a medicament for

the therapeutic treatment of cancer.

15
86.  The use of a compound of claim 83 in the manufacture of a medicament for
the therapeutic treatment of a viral infection.
87. A compound having the structure
20
25
30

OH . or



L
30 Br NN,-/ 168 92. The conmpound of claim 10, wherein the pharmaceutically
acceptable salt is tartrate salt or nesylate salt. 93. The conposition of
claim 19, wherein the pharmaceutically acceptable salt is 5 tartrate salt
or nmesylate salt. 94. The use of claim41l, wherein the pharmaceutically
acceptable salt is tartrate salt or H@leate salt. 10 95. The use of claim
63, wherein the pharmaceutically acceptable salt is tartrate salt or
nmesyl ate salt.

5
10

o
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o™~ \

OH

15

or a pharmaceutically acceptable salt thereof.

88. A composition comprising a pharmaceutically acceptable carrier or vehicle

20  and an effective amount of the compound of claim 87.

89.  The use of a compound of claim 87 in the manufacture of a medicament for

the therapeutic treatment of cancer.

25 90.  The use of a compound of claim 87 in the manufacture of a medicament for

the therapeutic treatment of a viral infection.

91. A compound having the structure:

OCHs

Br/d\\l\/lf/

30 N



10

168

92.  The compound of claim 10, wherein the pharmaceutically acceptable salt is

tartrate salt or mesylate salt.

93.  The composition of claim 19, wherein the pharmaceutically acceptable salt is

tartrate salt or mesylate salt.

94,  The use of claim 41, wherein the pharmaceutically acceptable salt is tartrate

salt or mesylate salt.

95.  The use of claim 63, wherein the pharmaceutically acceptable salt is tartrate

salt or mesylate salt.



