WD 2004/ 106328 PCT/ CA2004/ 000793 1 TRI HETEROCYCLI C
COVPOUNDS, COWPOSI TI ONS, AND METHODS FOR TREATI NG
WEANTESS3BR VI RAL DI SEASES RELATED APPLI CATI ONBCT/kAS004/000793
application clainms the benefit of application no.
60/ 474,741 filed May 30, 2003, the entire disclosure
of which is incorporated herein by reference inits
ent i IREHEFEROGY ELIC GONHOUNDSNCOMPONM THONSe AND
i nve METHQBS HOR TREATINGICANCER OR VERALDISTASES
conpositions conprising a Triheterocyclic Conpound,
and net hods useful for treating or preventing cancer
or a neoplastic disorder conprising adni nistering an
effective amount oRELATEDARBLECAJYONS: Conpound. The
conpounds conpositions, and nethods of the invention
a r V,
g[guﬁ %g?gatﬂ%ll i&g}gg eﬁ% behéﬁ@qﬁ‘aggltl&[ﬁoﬂ e&g&%%}%?& Flay™0, 2003,
the erﬁ@@@l@d&loﬁlﬁé bf whichéopkapbiateddtekdin b§l refaicnogindts gpriestent i ng
a viral infection, or inhibiting the replication or
infectivity of a virus. 5 2. BACKGROUND OF THE
I NVENTI ON 2.1 CANCER AND NEOPLASTI C DI SEASE Cancer
affects approximately 20 million adults and chil dren
wor | dwi de, and thjs , et han [1ion new
cases w |l be di aig ai)i\grﬁ&*& € a’.? 6&"ncy for
Research on Cancer I rac. Acco to.the
A@P.pe%%ﬁnfeavﬁe@ms%e%tw ﬂ%aw%% wﬂ%ﬁ?fe PRI,y e
t
compﬁ?s‘lﬂg% "l‘?'ﬁxegegy%'c%c gtglél‘ﬁ?%}gdg bnd Hﬂeﬁwé? Q{Jeri:lill{fgf f‘f'esa%tﬂg gg %%le};ueng
cancen eaa hyorflastie dmotder oomprisies admmstdmgram effettiveoanseumnt ef a
on new. cases, h

roxi mat [ .

Trihe{er A CamPEY. chie LS FOTPRGI i, TRVBRYSS & dhejygation are
also u%@ﬁ RRLARY or%}gée‘ﬁﬁné agtical dnq{éo%fa@% dBke, dr hifibiaAg GRlRowth of

neoplastic cells in a patient (see, for exanple,
a canGir oelk dahenplakfio 8¢ll, tieatingonyreentihg & viZahinfacti@gtor énftibiting the

. Managenent", ip Scientific Anerican: Mdicine, vol. 3,
repllc%%%’é‘ﬂngchv%apa%%rnan, eds., Chapter 12, Section

V). Al of these approaches pose significant

dr awbacks for the patlent Surgery, for exanple, may

be contrai ndi :

2004/ 106328 P

ey
unacceptable to the patient. Additionally, surgery nay
not conpl el y (ANCER 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.fr). According to the American Cancer Society, about 563,100 Americans
are expected to die of cancer this year, more than 1500 people a day. Since 1990, in the
United States alone, nearly five million 1i\{q§ 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, “Principles of

Cancer Patient Managemeﬂt”, in Scientific American: 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
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neopl astic tissue. Radiation therapy is effective only

when the irradi ated neoplastic tissue exhibits a
whe@haoedsensitivity to radiation than normal tPEEUIA2004/000793

and radiation therapy can &dso often elicit serious

side effects. (1d.) Wth respect to chenot herapy,

or mag 3 ﬁlﬁa&Eﬁaﬁe\f@EHeqiaﬁeﬁf AldelReany hefgpemby aot@eildely remove the
vai | abl'e for treatment of neoplastic disease.

neoplidtiseissre, R;admonéhemef is g{fagtivalonty wherothe radiptp@ngoplsstic tissue

o STBLEEERBEAY o BEE0ES g MSTRLSERRLG A0 R ey o o

often cfitit £6ioRd 88 Hretan@R) Wah r&péct MpolRgeNRsThpy, ittivre are a variety of
Scientific Anerican Medicine, vol. 3, Rubenstein an

nd
chem@bdrpemdic, agenls ayailshle foptreaiment, of myplamc@@sem However, despite the

her apeu a nt S ar
o GUFTRE DN B LR B B e PG, ook e
for ex@hdp®RS Bfocki416] WORMPrHRUAECONRABEAPat RAMSanEfeh@nt” in Scientific
depressi on, i nmunosuppression, etc. Additionally

W vobl3, guhc@tmgmds’f%ﬂnm el bp seetsi Ok ot al

t herapeutic age I

chenmp efgaR A en g A Pae hy ool Ry et nd oten
dangd¥Bhs2 616 bRt dhal @8k 'e@%jﬁéﬁ&ed@ bott BhesW defias b e| ng

useful for treati ng | eukem a, but_ provi des data
lmnmnst}ppmsséhgtt@sﬁxdimsm’tﬂl}a @;ainv. QW%F@H? grftzrgzgm@é 5‘@7@?@1@ resistance

n.vitr i r i scl oses

fo Ch?rﬂ‘éthﬁ@% a@y‘&%}g? ‘g}*@%ﬁhﬁ& gegls\fg\%ménhl bi tor of the

v agahalraet AT PPSIDIER T, @mcm@émnaﬂ@rcﬁdpa&ﬁglosﬂnalhd/or prodigiosin-25C as

cycl oprodi gi osi n nmay anti-tunor enhanci
beingabsefub Faryreaihg FLKemia, et rovipe Rl AE By PGS B sty agsinst
L-51?§eﬁﬁ &él Ci'g%ﬁroo dﬁgétg%{ ) gB. 1%1&(?5%561 ?(Hgée% él‘ijer e o%@*}cloprodlglosm as

an 1 rmuiosuppr essan

an inRPABE FXhSvacudlae &IT Paéé’@rbﬂﬁ%&ib ankdGtates that c&cbpmdygldkm may have
Ltd, describes prodigiosin for ZO ingreasi n t he
anti- 9oy EMRCIOE RE Y- rilisete ¢ Alh TP A 0k dslges the pemel 5

el g i A6 Sl o e gt o
apopﬂﬁﬁtlﬂdd@éﬂdﬂP@ﬂme mgannﬁremm IEﬁB&ed;oelbkemodlgmﬂm &I
The Nati onal Cancer Institute, (sSee e of

increping Meverayiintea minevith dewkemia. FPegst, alr%%gf Cifent 53:1405-
f.

1415 Bk il SORRE p iR of BRTISNGE p %%:ﬁh%&é@i%#%ﬁwﬂ
pentyliproaifiose sy sdaiive nio)alse P388dicgjieniin ecllHCIChe Mammrcanmelnstltute (see.

Screen gr ovi des no di cati on t hat tthg gﬁ) qq data
the veRbg b v BB b o hradaeoiey NCTRIRY sy @es da
obtaﬁgmglﬁlecﬂe }e%uﬂs%f;% (& {lﬁ")or—cellm‘ﬁé @ér@&? ’mc,th!i'tﬁﬁ@sdr&erﬁhg of

cant nee the art for novel conpounds and

butylé?ﬂbﬂéjdt}ﬂtmli@lglmmﬂﬁhﬂ]bwseﬂ ﬂnatsclacmpmrdesl ho frslication #hat g

cancer or neopl astjc,di sease WI reduced or, w

compBda P hE AERE] B SEIC L ORFRBERSSL fosft AT rpBey el
nesl LRl é:f‘sra méﬂ @&ﬁﬁ@&ﬁnttﬁ@ért R 9%vé&ompounds and

cancer - cé ~speci erapi es wi'th increased’
compdetiink] aidtnyethods thecreasad for taking tynceid Eopkstiodigege with

redu?e%Tér%tzhcc))gﬁ {hg% 71'21%61‘1’(101’16(1 side effects. Further, there is a need for cancer

treatments that provide cancer-cell-specific therapies with increased specificity and decreased

toxicity.
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2.2 VIRUSES AND DI SEASE I n addition to cancer, an
enor nous nunber of human and ani mal di seases result
wo e@at06328 ul ent and opportunistic viral infectPCHEAL®E00793
Bel she (Ed.) 1984 Textbook »f Human Virol ogy, PSG
Publishing, Littleton, MA). Viral diseases of a w de
array of tissues, i g e Lratory tract,
CNS, skin, geni t&rﬁsi n ulwsyigﬁgég. S, i mmune
system gastrointestinal tract, and nuscul oskel et al
SYE{ fditichf tb @eficed amanbroidiiRRAmMbef of WiMddSandlandhdl BQ8%s result from
_ (see Table 328-2 In: Wngaarden and Snith, 1988, Cecil
virulgghend eprorgisisdiicl fdoctiogs (seeBelshe (N3, 1984 eaogk @bHyman

. Phi | i 111 750Q-,1753).. t hou consi der apl e
pirolgdy NG RO Bingl Py 0T AT Wi B3 b SRR PE P oes
includitig thy tdspiratodOrddheTNG) sk, odlifodtinarfteet, Qe e Mg S?Qem,
threaten the |ives of n1IF|ons of people worldwi de. In

gastrgiiestingl tragt, madpnescalosikristal sypiermn affecyiarvast mmbgs oflawweans of all ages
| foviral . lif (See,
(e LRGS0 SONBLBherALGR 0 ot et bofi G g5t .

W.BdS&edesiqry, Mliilelpide\ygy ETS0- 1753 ormon  dr awback .
associated with using of many current anti-viral drugs

i sAlthetigh apiderebleslior hop Beenanyestadsn the dasigeofiediepitvetapti-viral
t : . S in vi.ral strai L4l
el B0 R b S En LELb P Roppde. 1o

genefd/apRHINHSIo deOSIpP ahti-vRAIdru@ ihve fRIUBQTISGn §dvatal bl @Wivahl life cycle
safe and effective treatnent of viral di sease w thout

(Seeeige Mitnypetmehel, dARY Feft bl 98 1 Gliseussios HIV). However, a
comp B HaBRLIBRa R0 VAR BLERG Sk Ba O R afiells B Beleterious

catroni1s m SSF Suc er

side effecty) 3udhadsl texiaity oy the hodlok rdstdnbebp cadan virhlni@tisi on. 20
3. SUMVARY OF THE | NVENTI ON The present invention
enfespaiaslys thesmhis gursead inhe pit doranti-vieal gompoynds) comprsitipns; and
- ‘ - . - . ( | a)
metlifal At hlonfRe el Al Byt nd
abovedesntioned HEaRANMES06328 PCT/ CA2004/ 000793 4

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.

3. SUMMARY OF THE INVENTION

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

Rg R
=\ _ Re
Ro fasr™ N =Q3
QRN I
R4 ‘ @ "Ry
Rlo Ri3
(Ia)

and pharmaceutically acceptable salts thereof, wherein:
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Q@ is -0-, -S or -N(R1)- @ is -C(R3)- or -N-; B is
-C(R5)- or -N-; A4 is -C(R9)- or -N; 5 R is
WO X04/16829 , wherein -Ra is -H, -OH -Cl-C8 al kpdT/CA2004/000793

-C2-C8 al kenyl, -C2-C8 al kyhyl, - C3-Cl12 cycl oal kyl ,
- phenyl , -naphthyl, - 3- to 9-nenbered heterocycl e,
- Ol -O-OSCh2)M@RI4, -C(O R14, -O C(O R14,
g)O)(CHZ)n R14, -O C(O OR14, -0 C(O NHR14,

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

4 S(O) 2R14, -NHC(O) R14, -NHSR14, -

NEQ% (R§O§§%}2 OS(O) 20, O C(S) R14,
OQ@S)-OGR@ 03N S) NHR14 0 10 C(S)N(R14) 2, -C(9S) 0214

S) NHR14 S) N(R14 NHC( S) R14, - NR14
bR, e B %mw Ciasle oy Rk, Coigo lkomyl, -

w%@%@??ﬁﬁ% ép‘é’%’éﬁ h Serebalbaihas brbipn.on.

C<O>N§§J@420C?@@&;§ck@<a}wm spﬁenﬁommmzaw N EO)Rs, NHSRy, -

N i MO e ik g B P i 26

CONR O OEIIR; 4, -COSINERNG RUE)(R 14), NDOSHLA) ~NR14C(S)R14, -

o R e A e e
GBI« Bnin SO un: LEn s

- NRL R 8)dRAgre aMﬂﬁér@eh&Pﬂm(R% j‘ff)hgl'ﬂg EiRig( %ﬁélgﬁen oI;IHZR A:CN
NORFFSs, Koror A e HCs P> Ba s kol %?’é‘ﬁnﬂa&? o
o G, 0,05 R 0l o
C(Q?Em!. - E@D)R-IA, REONEH M- RQHCD@@)OR@'*O CWHRQJ@(_O)N(RM)z,
C(O%(‘%'ﬁk QRTINS SR 58 Qe 15031 IR s SR,

S SN Som e TSN
C(S)Oﬂ%(ma@(ﬂ)NﬂR)lz C(S)NKRM)MC(%zt -NRr4C$)311Kme(SM14
NHC(%I@@@%% C(@%%mhméﬁ%(%?&%‘ﬂ(%&%( c()jr_@ and 151 together

with @(e@awoﬁja@arﬁ to W@(a@)e%ﬂ-ﬂa attacl@ﬁ%%%rm 23: Mmenﬁ%’d‘hnf with -
NHC( O) R14, NHSOR14 NHS( O) 2R1

 the prcﬁ\i&d—lhatnﬁQ@SQ(ICRl’a’)) aﬁm—omaa R); Rinbt H) C( S) OR14,

O O(S)NHRI4, O C(S)IN(R14) 2, . 30 C(S)ORI4, . - S) NHRL4,
c}%(sbsr\ﬁ%%?%en ‘ﬁﬁq)l‘gﬁmé & Nﬁiﬁ&{ é?ﬂ?g%s 2@y s) NHR14,
le@( %gﬁ@l donrein N&A@ %gﬂhﬁl 40- o@ @ﬁﬁlﬁlﬂ(b%néy)ﬂ OIR8.NH,, -
- wher ei n | ogen, am o,
NH(C Ngg @kylo}aMCkﬂs BllcyDiu: Nﬂ(ﬂ&nyl) N(phenyl)z NH(uaphthyD), Nnaphthyl),,
-CN, -NO,, -N3, -C»-Cs alkynyl, -OR 14, ~O(CH),OR14, -C(O)R 4, -O-C(O)R 4, -
C(O)(CH2)x-R14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2, - C(O)N(R 14)2, -C(O)OR 14,
-C(O)NHR 14, -S-Ry4, -SOR14, -S(O):R 14 -NHC(O)R14, -NHSR 14, -NHSOR 14, -NHS(O);R 14,
-O(CH2):C(0)O(CH;),CHs, O-C(S)R 4, O-C(S)OR14, O-C(S)NHRy4, O-C(SN(R14)s, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)R14, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR14C(S)NHR14, -N Ry CSNR )23 |
Rs is -Ym(Rq), wherein -Rq is -H, -OH, halogen, amino, -NH(C;-Cs alkyl), -N(C;-Cs
alky1),, -NH(phenyl), -N(phenyl),, -NH(naphthy1), -N(naphthyl),,-CN, -NO,, -N3, -C;-Cs
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al kyl')2, -NH(phenyl), -N(phenyl)2, -NH(naphthyl),
-N(napht hyl )2, -CN, -NO2, -N3, -Cl-C8 WD 2004/106328
wWOODADR3H4/ 000793 5 al kyl, -O (Cl-C8 al kyl ), Pe1/CA2008000793
al kyl)-OH, -C2-C8 al kenyl, §C2-C8 al kynyl, -C3-Cl12
cycl oal kyl , -phenyl, naphthyl -3- to 9-nmenbered

alkyl) e@g( ‘ahé}l), C%ég alk@ Or2). @%éﬁlkeréglq@&lﬁkynyl -C5-Cya
cycloatkyd( @Mmaphtmlq@)twmm@xed heB{rayNdR1OR2,, —O(CHz)nOR14,

C(O)xﬁgcb%&%mﬁ%n P54,§p§é@gmloﬁé§@§@% BN R -
C(Ogd(g)(lgﬁlpééo)dkg C(sg{%)( %ﬂg‘i}g %Ngﬁé?)s;ﬂﬁ@(’@)m “NHSRy4, -
NHSQWR1ANEE(R)R 14+ WBlNW)ORleNmﬂ) Q:C(S)N(R14)z, ~

C(S)gﬁ“l’dr Wﬂgéwﬁ{géﬂ% @%%Rmﬁﬁlﬁ N%l(},sg\%ﬁm
NHGIE} B N kI@()S%IQIIR%N'R@d(S;N(N" 1- C5 al kyl ),

( phenyl yl)2, 10
é,rihpxl’ﬂlhl, yiR1p, and\R 1 asrindepgndently €Y Q(INB-J Vﬂier@ﬁ -R! isyH) halGgen,

-NHNF%(cgag@aéé{éq S, R Saabod ORI, Riphonsl)
NH(phthoh amgm%ghﬁbw%@alkgn TRONEERPFI

NHC(@.( (b)a‘llHFkléicNHQ(j?N@h) INHR21-AON, -NO,ONE) 19 Ri G nmbered heterocycle -

on; S A 08 oI LY TR o,
COPBLT0 Y SN, O BORE BT

-S(O) OIS NIEPRIRG: 45 15) N(IEG_QM, -Nmmmﬁ; WJRM, ®LC(S)OR 4, O-
an t
C<S>Sﬁéf1§é%-ﬁ<§ﬁ@%ow% (DR R BN st VORI 2.
9 -
NRIﬁsglgé,nyeHwﬁsmm HRY,, her@ RL%I I@Rﬁb( M R1§ N Rl4C(S)N(R14)2 or
R11 angRen jogether éi‘ﬁ"rliltth?;/ parborgatomao fvdmgl mhmt@ghm]cgn miocﬂnel 5-t09-

or -C2-C8 al kynyl; each Y is
memb%g%tﬁg&ﬁ’f Y- ‘Cl-c8 al kyl ene- _C2-C8 al kenyl ene- or

- CorchR  Alskifddpepitly -HeaTIC] a{IIkyIS-Gsf@il‘%‘ Re&16ARYI Yphen ! -nhphthyl, -3-
and each nis |ndependently an i nteger ranging f rom%

to 9'ffk9ff@efefir1ilet€é¢q}’ﬁlen %zp@&:ﬁllk‘ﬁb’l @ﬂb@ﬁCnﬁKVQﬂ O benzyl is
ung‘a%ﬁsﬁf Sngcgl( %eﬁlgl s CC gﬁyﬁlalng-éf ;a ??}%’e? g{' @20 3 dlkynylene-

en@QHmﬁﬁhaependéiﬂmd orl1§anmsubst i tut ed In certain
speci fic enbodi nents, R14 is phenyl dinmethyl-amne. In
eveash s Endependently an wiqgstranswedionRe 0 6. C( O) NHRL4 and

Rlf deﬁaﬂl@%@éﬁhc %‘E‘S&%’ems? rB-rt]>gnzyl is unsubstituted.

In certain specific embodiments, Ry is 3-methoxy benzyloxy.

In certain specific embodiments, -phenyl is unsubstituted.

In certain specific embodiments, Ry4 is phenyl dimethyl-amine. In even more specific
embodiments, R; is C(O)NHR 14 and R4 is phenyl dimethyl-amine.

In certain specific embodiments R is -OCH,C(0)OC,H:s.

In certain specific embodiments, Ry4 is benzyloxy phenyl. In even more specific
embodlments R; is C(O)NHR 4 and R4 is benzyloxy phenyl.

In certain spec1ﬁc embodiments, R;4 is para-bromo-phenyl. In even more specific

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



In certain specific enbodinents R7 is - OCH2C( O O C2H5.
30 In certain specific enbodi nents, R14 is benzyl oxy
w@b@agbe32d n even nore specific enbodi nents, RICT/€A2004/000793

C(O NHR14 and R14 is benzyloxy phenyl. In certain

speci fic enbodi nents, R14 is para-brono-phenyl. In

eV BerfiBh Qpe‘éﬁﬁﬁélﬁtbdalm@fﬁ@@h hhydfiSkyiphenyl( G Rl ran@ specific

R14 is para brom) henyl . WD 2004/ 106328
emboémwrszQMf©Hmm§ @1S|mracbydrax3hp1@,qml:+ fic enbodi nents,

Rﬁ‘b oSt aégaec Cflgg(&/dilgetﬁ% is 1&‘1&%}2},1?@&% specific

Pah derfifl ﬁ%&éﬁi@&ﬂéﬁdlmemb R; @e{CHbROS@eOT i ¢ embodi nent s,
p

R7 is - henyl In certain specific
5 erbeeltaip ﬁm@ﬁmem dnpgytg)lg@ grReore ngf jpined tagetherwith the carbon

i ¢ .enbadingnt R11 and R12 are not joined
atom? ‘é"éicﬁg?'cmsaﬁ (%lﬁng carbon atomto which each is
atmtheGhestiod RetHePpRVided Borhpssitials corpYisBes pharmesutidallps
conprising a pharmaceutically acceptable carri er or
acceplabliy eardermarchisleemtlaateiipetivermamnt of 2 eorapaysd baving l?fgmula (la):
the Formula (la): RR7/ s R6 RIO 4, N @B Q R
~ R R11 4 10 R12 R13 (la) and pharmaceutically
acceptabl e salts thereof, whergin: QL is -0-, -S or
“N(R) @ is -C(R3)- or -NRg p' @B js -C(RS)- or -N;
A is -C(R9)- or -N; RLis 6 wherein -Ra is

-H, -OH, -C1-C8 alkyl, -C2- - C2-C8 al kynyl
- C3-Cl12 cycl oal kyRio - pH }, - 3 to :
9- nenber ed het erocy CR14, .0
- C( O R14, -OC(% "R; O (O OR14
- O C( O NHR14 1C( 4) 2,
10 Rip 13
(Ia)

and pharmaceutically acceptable salts thereof, wherein:
Qi is -O-, -S- or -N(Ry)-
Q2 is -C(R3)- or -N-;
5 Qs is -C(Rs)- or -N-;
Qs is -C(Ry)- or -N-;

Ry is -Ym(Ra), wherein -R, is -H, -OH, -C;-Cs alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, -
C3-Cy; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 14, -O(CH3),OR 14,
0 -C(O)Ry4, -O-C(O)Ru4, -C(O)(CHz)u-Ri4, -0-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2, -
C(O)N(R14)2, -C(O)OR14, -C(O)NHR 14, -S-Ri4, -SOR 4, -S(O)zR14,-NHC(O)R 4, -NHSR14, -
NHSOR 14, -NHS(O),:R 14, -0S(0),07, O-C(S)R 14, O-C(S)OR 14, 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, -NR14C(S)Ry4, -
'NHC(S)NHR 14, -NHC(S)N(R14)2, -NRj4C(S)NHR 14, or - N R1\4C(S)N(R14)2;
5 R, is -H, -C;-Cs alkyl or -OH;
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C(ON(R14)2, -C(O) OR14, -C(O) NHR14, -S-Rl14, -SOR14,
-S(O) 2R14, -NHC(O R14, -NHSR14, - NHSOR14,
WO MNHS(1@BE2R14, - OS(O 20 O C(S) R14, O C(S) OR14, PCT/CA2004/000793
O C(S)NHR14, 0- C(S)N(R14)Zr -C(S)OR14, -C(S)NHR14,
-C(S)N(R14) 2, -NHC(S)R14, -NR14C(S)R14, - NHC(S) NHR14,
Rmhhlﬂ E}éﬁeﬁndep%ﬁﬂeﬁﬁ& le l}l['ﬂR),ﬁiwhe@ém Ry MO-EE], ?Sﬂgggﬂg( -Rt4) -Z:N
or
NOLPEH} AkaeBu 0067 T0-(5 1135 AR, -Gl HEwTRh G S igmabCr o

il By GGG, 55 L Al Qg

-C(OX®, KGOW(O)RQZ (@) HY PR)4, -OCTONPDR 14, 09-€H(OANKRI,4, @Fﬂ:(@)NKRM)Z:

C(O»&a{%}é)&w C(@N.I)}n]%]%n‘oer ed het el%%{c)lle @H@@)&MMHSRM»
e QR %%@@%@%ﬁ@z PSR-
C(S)QIﬁQHgXKSQ}M:IRm D(RLA;, -NHESBIR., mﬂs@ﬁ% NHC(S)NHR14,
NHOE R b R GO INHY 658140 TSy iR and R W o, fogether

i A i A DU N

the pranido Réhit 1fQ; IRICERY 4n8 m+®) gledntRoyis wot H; the car bon atomto
- which each is attached, join to far

o Ryahtortpen g Hoak b i n R oo o Grlf @B i s
C(R5) and m=0, then R5 is not H R6 is -H, hal ogen,

OH, -NH2, -C1-C8 alkyl, or -O(C1-C8 alkyl); R7 is
\Rmé RE)- (Rwlmem -RRs -Cs-Cg alkyC80aCk s alky D) {@besyl, -OH, -NHp, -

NH(C%L%%!U%}'@;_Ig(@lﬁaaifwl)zwgwgﬁ@y Nm'ﬂg'éﬁiznﬁg@ K¥ihd1), -N(naphthy1),,
o, Nenaed r%t@?lknyE ‘ngéﬁé nokbglc{éik g@?Fgl(g)Nﬁ

C(O)fﬂglﬁ( 8)455&!—1(3(0@%)4( @%O)NHR% (?@(OOT@J)KD%QF C(O)N(Rm)z, -C(O)OR 14,
ORG-Sy s S FRie SR éﬁa%ierHS(msz,
oY FUA B -Cl T By OG0 O -

C(S)@R (& SRR 2 C(S)NI(IS))Q?WC(SRISB) -NHRM(S)RE( S‘j H@FSDWM

ﬁﬁ%&%&ﬁﬁﬁg@é}mﬁ@lﬁ&w NS1R411?:( S) ;N( R14)2; R8

,(Rd), wherein -Rd is -H, -OH, hal ogen, amno
NH(Cl C5 alkyl), -N(Cl1-C5 alkyl)2, -NH(phenyl

- RReibely(Ra2, WheNﬂ(l F\%@m‘ﬁy HOH, hﬂ\llégfapamhlpl I allN(b)Z -N(C1-Cs

v T B 2 b 5 o 0
alkyl g lakayl), Rggl@%hlky&t@ﬂhid}yég alkdhyl, Le 05 a&gﬂw 80;-C1y

rocycl

cycloamyt;( ﬂ)eﬁjzlf} napﬁ(t@) ¢ EH@)%nnGMqred heje@(c@le]:\lmm, —O(CHZ)nORM,
CORe 9 QDI G ENIGEREIR s D HIYOR G CHEIR 11 9-FON Rz -
C(O)NWZQMORJ\"?&@)ﬂHRM, -S- R14 -SOR 14, -S(O);R 14, -NHC(O)R 4, -NHSR14, -
NHSOR 4, -NHS(0),R 14, 0-C(S)R14, O-C(S)OR14, 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, -NR14C(S)R 14, -NHC(S)NHR 14, -

NHC(S)N(R 14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)2;

: Ro, Rig, Ry, R12; and Ry; are independently -Yi(Re), wherein -R. is -H, halogen,
-NH,, C;-Cgalkyl, -NH(C;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl)s,
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NHSOR14, -NHS(O) 2R14, O C(S)R14, O C(S)CR14,
O C(S)NHR14, O C(S)N(R14)2, - C(S)OR14, -C(S)NHR14,
WO SOENNERL4A) 2, - NHC( S) R14, - NR14C(S) R14, - NHC(B)™MER10H4/000793
D NHC(S) N( R14) 2, -NR14C(S) NHR14, - N R14C(S) N(R14)2;
R9, R o, R12 and R13 are independently

-NH(nXEhthﬁ NH?@BE{@Z C;EB?’;’H N{:'t 112%'% @?%N()Cé N iypl; C8

NHC(NB{(Cplr@grqlrlb)l) NN Hy NP, MU, 2504/ N0 6328 9-membered heterocycle, -

on MG R o

O e Roey 84 R BNER LR £ PRI S SO
-S(O3 B RIL(O)Ry, NBSR14, -NIB@?\@QMW(G%MM, GO(SIIO) @RTYS)OR 1, O-

O MRy RSN By Rﬁ:&@k SRR 5 NG LR,
NR14d¥C§<ﬁg9 M(S&N\h@cfﬁl) LNH %( %@g@@] ’C-{\%,%@ﬁ%ﬂmz or

Ry an@(lS) nbdRier wAlB(S) M’Rimatﬁm to[\ﬂm(lﬁiamrs, attacidid] b@{ ) fetm,a 5- to 9-
S) NHR14, - NHC(S) N(R14) 2, -NR14C(S)NHR14, -N
memll%irf FR{9%) 2 or Rif and R12, together with the
carbon atomto which each is attached, join to forma
5- to 9- nenbered heterocycle; 10 each R14 is

i nekshdhdisrindependdntly O, €3 - @ﬂaﬂ}y)ﬂ -C3@32 Soatlyy| -phbikyl] -naphthyl, -3-

to9n%}2%%'(1£ Fg?‘f& feh)@ﬁ Cékwﬁaﬂrkgegbe ed Ee:(e:rgcycl e, |
i né’a%ﬁqnﬁeiﬂ&ép)éndeﬁﬂly Cél al léH(IyFeﬂ@- »Cz-@gal%ﬁéﬂ&eeyI(%r_w%;;al%hylene_;

- al kynyl ene-; ~each’in i's 1 ndeperdently
andacmSn Eandﬁmncﬂ@tlyrﬁ)ctedeankbnt ly an integer ranging from

0 to,6.. In certain CIfICE odi O benzyl is
B 8t prfedidentty o iqesy anlﬁlﬁn%?% @n?(é\%\‘bodl ments, R7 is
3- l’fFéeH@fstp@éiﬁé ¥mB3dimentsN-GBEAA 1 whREsstihit&d. enbodi nent s,
-phenyl i5 unsubstituted. In certain specific

enbvmrtﬁmmsmﬁmmbo@nphmw isc-methoyy bemaylxy. | n even

L NHRL4 and R14
R e R S e
RIS Y cibod SCHROND ORI dhibSREkhg BRACH bide specific
|

R14 is benzy oxy phenyl. I n even nore

embedments; R: ISMMHMTSl R1R15 pf@nﬂ(@)lﬁlh&h:ﬂrnm@d R14 is

ST ARSRIE Erbag iR R G SR CREFIORGE T s

e nﬁﬂ%ﬁﬁﬁ%éwﬁ&émb&dm@ﬁ@) R%As BakylRkd phényl. In even more specific

embod?rrngnttsJ rl(l)lng CFZO %/IRM and R4 is benzyloxy phenyl.

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

In certain specific embodiments, R, is para-hydroxy-phenyl. In even more specific
embodiments, Y, is -CHj- and Ry4 is para-hydroxy-phenyl .

In certain specific embodiments, Ry is —NH(phenyl)OCH3.

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

In certain specific embodiments, R and R;, are not joined together with the carbon

atom to which each is attached.



In certain specific enbodinents, Ra is

par a- hydr oxy-phenyl. In even nore specific
wepdsedoasesits, Ymis -CH2- and R14 is PCT/CA2004/000793
par a- hydr oxy- phenyl . In ceétain specific enbodi nents,

R7 is -NH(phenyl )OCH3. In certain specific
emhPSH R SR theSinvdiltiod bR In kel i
specific eﬁ%odi rreﬁ‘tls, R?l an% R120d§r%grtlrﬁ%lttﬁFg%%ggmapahem’ .
comprigjeg ddminiterngtth e peterth dnneedttbereefanviffectiveeanburit 8f a compound or a
h atta{ﬁheﬁi. WO 2004/ gOE%ZS PCT/ 004/ 000793 Z‘gln ,
PhATRRET &P adireR ! efﬂ °F 115 SAPOtPiinedas Forip He). dgpicted above,
whefefrPOI-QIORE RICRI-RL Ph PR Pat |, &Rl defin€PRIvE Sfblntﬁ? compounds of formula
‘ admnistering to a patient in need thereof an
5 (la).effective anpunt of a compound or a: pharmaceutically
acge bl e salt of t.he conmpound having the Fornula .
(1 Bt Bopectp saveniRa PaIvi it s Hophne RyimRg or a vira
infectiofl id Patiths, REPriIREA0L5hiaBeN, tofa%atiteﬂﬁn‘h%@ﬁ-@%? afbffective
formula 5 (la). Instill another aspect, the invention
amowr of k ¢empaenderdsphiaonadentcallyrgeeaptabile swt afithecompaind having the

ro P h B OSBRI % efove o

10 the cORPBOMBRGIF6rnAIP(1R), Maceuti cal |y acceptable salt of the
conpound having the Fornmula (la), depicted above,

whbr afusithenaspact, the preRent ilR@GnRBN salateRbOnFMGIsarsefud] &frinmkdng the
. above .f 10 the conmpounds of formula (la). In a
Tnh?a%ﬁrf)f %Cé]rcct‘a(’%o&?lfls ﬁaﬁ’éngg&%E QH?UIIarWinti on relates to
el QR entto@iniént f18E VB HprbPRles 4 el OENEhE & i
‘ Compounds havi ng tlhe Fodrﬂr;r%l a (eSI a) -c In one en%ogimr?gﬁltn?dhavmg
the Fopraulatlagnt i on provi des a nethod for neking a conpound
15 having the Formula (la): 15 RR6 6 R o P4- @3
R-NV QL Q R 2 4

Rg R7
=\ __ Re
Rio Qs N =Q,
Q RZ_N\Q/)\ |
R11 2 Ry
R}» R13
(Ia)

comprising contacting a compound of Formula (II)
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Rl | R12 R13 (la) conprising contacting a conpound of

Formula (11) WD 2004/106328 PCT/ CA2004/ 000793 10 R8
WORNN10R20 4 R6 R11 QL 0 R12 R13 (I1) wi th BCT/CA2004/000793

compound of Formula (iv) =@8 RNQ@ 2 R24 5 (iv)

in the presence of an organic Sﬁ' vent and a protic

acid, for a time and at a tenpenatu sufficient to

make the conpound of Fornula (I V\,herel n QlLis -0-,

-S- or -N(Rl)- 10 QR - & N B is -C(RS)-
or -N; @& is -C(R9)Nar/- rF(Ra) wher ei n
-Rais -H -0OH Cl1-C8 Q | kenyl, -C2-C8
al kynyl, - C3- C1§1éyc yl, - phenyls -napht hyl, - 3-

to 9-nenbered heteroc . - OR14, O(CH20R14 15
-Q(QR14, -O (O RIRz A BECH) n R4, -O (O OR14,
-0 C(O NHR14, -0O C(O N(R14)2, C(O)N(R14)2, -C(O ORr14,
-C(O NHR14, -S-R14, -SOR14, -S(0O 2R14, -NHC(O) R14,
-NHSR14, - NHSOR14, -NHS(O @aRL4, -0S(O 20-, O C(S)R14,
O C(S)OR14, O C(S)NHR14, 0- C(S)N(R14)2, -C(S)OR14,

S) NH S)R14, -NR14C(S)R14, -
NIC—:(|C()S) N 0‘%&9@%%(‘%%‘& 1HC(NR)14C(S) NHR14,C(02 - N
RI4C(S)N(R14)2; R2 is -H, -Cl-C8 alkyl or -OH, R3, R4,

and R5 are independently ), wherein Rbo is -H,
hal ogen, -NH2, -CN, - r&&

, -Cl-Cs8al kyl,
-0 (C1-C8 al kyl), czﬁs/m&% - C2-C8 al kynyl,

-C3-C12

@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

Q1 is -O-, -S- or -N(R))-

Q2 is -C(R3)- or -N-;

Q318 -C(Rs)- or -N-;

Q4 is -C(Ry)- or -N-;

Rj is -Ym(Ra), wherein -R, is -H, -OH, -C;-Cg alkyl, -C,-Cg alkenyl, -C,-Cs alkynyl, -
C3-Ciz cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH2),0R 4,
-C(O)R14, -0-C(O)R14, -C(O)(CHz)s-R14, -O-C(O)ORy4, -O-C(O)NHR 4, -O-C(O)N(R 14)s, -
C(O)N(R14)2, -C(O)OR 14, -C(O)NHR 4, -S-R 14, -SOR 4, -S(0);R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 4, -NHS(O):R 4, -0S(0),0°, O-C(S)R14, O-C(S)OR 14, O-C(S)NHR 4, O- .
C(S)N(R14)2, -C(S)OR 14, -C(S)NHR 14, ~-C(S)N(R 4)2, -NHC(S)R 14, -NR14C(S)R 14, -
NHC(S)NHR 4, -NHC(S)N(R14)s, -NR14C(S)NHR14, or - N RisC(S)N(R14)2;

Ry is -H, -C;-C;g alkyl or -OH;

R3, R4, and R; are independently -Ym(Ry), wherein Ry is -H, halogen, -NH,, -CN,
-NO,, -SH, -N3, -C;-Cyalkyl, -O-(C;-Cg alkyl), -C»-Cg alkenyl, -C,-Cs alkynyl, -C5-Ci, |
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -ORy4, —O(CH3),OR 4,
-C(O)R14, -O-C(O)Ry4, -C(O)(CHy)y-Ry4, -O-C(O)OR 4, -O-C(O)NHR 14, -0-C(O)N(R14)2,
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cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered
heterocycle, -OR14, -Q(CH2)nOR14, -C(O R14,
WO a4, -C(O (CH2)n-R14, -0O C(O) OR14, PCT/CA2004/000793
-OC(ONHR14, -OC(O N(R14y2, WO 2004/106328
PCT/ CA2004/ 000793 11 -C(O N(R14)2, -C(O OR14,
-C(O)(R)FLA) ORSs, RLADINTHORL-S- Rr4S(SO)I&E318(O R RECNBIGROIR 4, -NHSR 4,

Nﬂéﬁﬁgﬁaﬁoﬂ“&%ﬁéﬁm .00 B08 iy TP PR O AR -
(8 Kﬁ(»—@( S) HR14 WQ\KW ?\ﬁ?&@%ﬁ@ﬁHR”

NHG{SNIE)M—M%)(Z(SQ)NHR& aANR RA(S)NR B4 oﬂRgJIalRBR4 to@@@tah@Rs Jogether
he car bo to whjch. each is attached, join
Wlﬂ%e FHEPFH 20810 it e TR IRanTd > IR0 tonform 2 e 9ﬁnmb@f@d ring, with

the ﬁrG;@iEo {rat @% is- %‘g)q@lw g%ﬁ& i F(E[r}ll R50Ir S gﬁ( CZI'__I- C8R6 i's

al R%?lﬂ ﬂaalagsn — 9, (nge% c;\mlgraﬁqym orRD (cs cgane;@s aI kyI
enz
YCB@W@%WF )@1éé Nkr(lpr%ﬁgf‘l 538 alkbd@gﬁéhgnzyh -OH, -NHp, -

‘NH(CN'(Ks %ﬁd%rbt VO, coalb DR REbGY, N@peh, AW, -NenaphityD,

-CN; 01@4 GN:R% Cs Ak ICHR 1) —ORHR), ORRy, CCAYBRLA0O-C(O)R 14, -C(O)(CHa)n-

o QPR R O R e IR S craipmse -
C(O)N%Fﬁfz‘@ﬂ‘l %)R]S Rw@%@{{ 4'\'*1%@1 RLISORy, NHS(O)R1s -

O(CHz)nCX(gﬂ(BHMCH@QX%?)%RJ@—XXS)ORﬂ@)@R)M{RmCO@)?N?MHm)z,

co %%%Mﬁ@é@pﬁﬁﬁq%%m SRR
NHESNR 7)Y, -NRR Leq@ KIR%S%QO(KCQ . -OH hal ogen

am no, - NH( al kyl) 2,

Nﬂé MRBO, whN@ph&ayii )H, OH\JH‘léllm@pﬂntahyho -NH(C;-Cs alkyl), N(cl-c5

oy ) ey o Ny Ry - e ishl b O Dl s, oy
alkyaL®x@yJ08 al‘k%d% cgcaxiﬂlwfky%%améﬂw gﬁ‘gaaqoi%rgbr -Gy 35

- menber e et eroc

cycl@]quphenyl@l@(}@m-ﬁB to QB([l@)l(h’BE@)hetdm@cle- R(4O-0O/1H,),OR 4, -

COTE PRI i K S OI ) ORG A CI R o RRACONR 1 -
(O)WRQX%P)—B@G}ORINH@@&HRMN@%ASORJEH@@ ﬁ%LNHC%O)RM, NHSRy4, -

NHSGRs) G&ﬁﬁ(@ﬁ(@ﬂdﬂ@)&m QECEY)NRRA, -2 SNUEKGG IPRUE)N(R14)2, -

ol e N Rl SRR Aoy, -

“Re is -H
NH@?\T(R@DQ @3’4@5}?‘1111119;69@ RQRT(S}I\Y RI_{\IAR% ;-elcg | Ey: 5¢,

-NRGRiIGRal R(lyla)lg R13 Nlel(npdﬁ@nlydeptly -Yi(Fap whieyedn -R. is -H, halogen,

i, M %@{y@hﬁ.ﬁ(gp{g{?ﬁag@ﬂht%@a}liyﬁ‘i,%%ﬂyﬁ?-ﬁ{p‘ﬁ%ﬁh,
NH@iaisMn%er ﬁh%t erocycl &, Hg@NSS RSB, -RON(CHCol ey, -
NHC(O)(C;-Cs alkyl),. NHC(—NHZ )NHz, -CN, -NO,, N3, -3-to 9 membered heterocycle, -

OR 4, “O(CH2),OR 14, -C(O)R 4, -O-C(O)R14, ~C(O)(CHy)y-R 14, -O-C(O)OR 14, -O
C(O)NHR 4, -O-C(O)N(R14)2, - C(OIN(R14)2, -C(O)OR 4, -C(O)NHR 4, -S-R 4, -SOR 4,
-S(0)2R 14, -NHC(O)R 14, -NHSR 4, -NHSORy4, -NHS(O);R 14, O-C(S)R14, O-C(S)OR 14, O-
C(SNHR 14, O-C(S)N(R14)s; ~C(S)OR 14, -C(S)NHR 14, -C(S)N(R 1)z, -NHC(S)R14, -
NR14C(S)R 14, -NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)z 0F
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OR14, -O(CH2)nOR14, -C(O)R14, -OC(OR14, -C(O (CH2)ri
R14, -O C(O OR14, -0 30 C(O) NHR14, - O C(O N(R14) 2,
WELOMIRL81) 2, - C(O) OR14, -C(O NHR14, -S-Rl14, -BORCA2004/000793
-S(0) 2R14, -NHC(O) R14, - NH3R14, - NHSOR14, - NHS(O)2R14,
O C(S)R14, O C(S)OR14, 0- C(S)NHR14, O C(S)N(Rl14) 2,
Ry and(R), %-@eﬁher wahShNEIRBSh atofa(tSWNidRLéL Elgds -
NRIAG( S R14, - NHO( S) NHR14, - NHC( S) N gﬂs BN foim a 5-10 9
membgRIRINESICTMFRL4, - N RL4C( S) N( RL4) 2 or V\D 2004/ 106328

h
car% %é(rlngeggg%%‘ﬂ&ﬁeg%‘lcﬁ aglgyéfjc‘gc% g‘ﬁ?;’gﬁ* %Ilg(]é‘te’?)@: mgahthyl -3-
to 9-memibered- heféﬁiﬂ?&lfeeitzt@gt aﬂk@ﬁ/y%lrecz-egsﬁtyﬁélﬁ i s
i ndependently - 2 cycl oal kyl ,

- pPAsh Y 1s 1nc}m91men§ly C}-g?g aﬂcalegeﬂéﬁda@g dierhyddrer ory@l@; alkynylene-;

i-%gpengen(?%ﬁdeaﬁy&)cil’@ Zlngynyl CZSCSaZIhkgn;/ISene or

- Gk iglndy sl Ueﬂit an in@PpeFrahPink FronPdgPgNdent Iy 0 or- 1;
and each n |s in @(Sendently an integer ranging from o0

t olngertpin speqifia pmbegimentsi ©-berytismmmbstituted. benzyl i s
u t cer ecflc enbodi nents, R7 is
S e Rt

erﬂmﬂrtﬁliﬁmpemﬁc ahswineh@ JX;B@;&;@% IdsHbEButed. N certain
speci fic enbodi nents, phenyl di nethyl-amne. In

evidiferiginap @Iflb@dml@mﬁo&]m%nh@yl @meﬂwl-@ﬁ)d\ll-]ﬂb#emnﬂre specific

t.h am rtaln speC|f|c
emb(ﬁ#éeﬂcﬁ‘ ?W:}g} ﬁe E%IBE @%Eﬁil EPEai n specific
erﬂn@értﬂﬁlspmﬁd%rﬂbmﬁmbﬁt@mh@(yCH bc M even nore

SpeCIfIC 15 enbodi nents, Rl is NBRi4 and R14 is

beR£Gtt @aymebOdlmeméf Rallﬁbm]@ixf’ Phene’hbbldﬂvnn micge spRtific

embddgg&gg @f@%ﬁ?ﬁ@‘%&ﬁ&‘ﬁ%ﬁ%@”ﬂ“ L@i&s ecific

pdnaeitain Bpecﬁﬁte&fmlbodulnent@ R, ad PhrSBRITS- pl@en%'bl%cgvgﬁ Hote spdRific
a- hydro -phenyl, In even nore spécif

embogﬁga%m, Rt LL(ORp and Ky Srara-bremorphenyls

pﬁgﬁgﬂi’éiﬂrs fi R%@%dlmRﬁE qﬁl 13:/)% % &)ﬁ%xy—;ﬁ%ﬁ%lfe :Il(ll: gyh more specific

embodp)azemtsf Y;n1en®H@L|amarmlstara-sydr()@ﬂgh&@B(O) 20-. In certain
speci fi.c enpodi nents, Rl1l and R12 are not JOI ned

t CBEFIHAR SRECHE srpRodimee R iatNH{RhenylPEHs.each i s
t t
Sﬁa’s‘&%‘?ﬂ spetil bttt RTICLTRROSORR "havi ng.t he

Fdn wertedn §peajfic embodiments, R;; and R, are not joined together with the carbon

atom to which each is attached.

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

having the Formula (Ta):

Rg N7 -
XA Re
Rio s N =Q,
Q4 Ro N\ _
R Q2 R4
11
Ris



RR/I R RIO Y, N3 QL RR-NRI1 @ R4 RI12 RI3 WO

2004/ 106328 PCT/ CA2004/ 000793 13 (la) the nethod
w@ovpnisesg the steps of: (a) contacting a conpouaa2#/000793

Formula (I1) R8 RANN R1018¥% R6 R11 Q1 O R12 R13 5

(1) wth a compound of Formula (v) Mr) O [=c3 N

R2 @ R4 (v) wherein Mifla)i, Na, K, Rb or Cs, 10 in

the presence of a substantially anhydrous, aprotic

' t . ti d at t t
the gPF R AR NPt OF £ orpound of Formula (vi) RB R |

O Q R(# cohfact NedRipouRlibf Fotma (B) - 8 ~N

Rs R,

5 ' an
with a compound of Formula (v)
@O
M
[~

N~
RZ/ \QQ R4

\))
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)

Re R,
Rio Q4
l N R6
R11 Q =3
R /N\Q/)\R4
" Rz Ry 2
(vi)

wherein M is defined as above; and
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RQ@ -R4 2 R12 R13 (vi) wherein Mis defined as

above; and WD 2004/ 106328 PCT/ CA2004/ 000793 14 (b)
w@eobooses ng the conpound of Fornula (vi) w t hP@NCAR004/000793

donor for a tine and at altenperature sufficient to

make a conpound of Fornula (la) wherein QL is -0-,

- S— or (H}'%ﬁ&%natl%&%eg o?npo%ﬁz%}“ Fo%ulal?t §71) ﬁ %@*%@%r a time and

atatei%@eltasure by ffieiht, to- n@ike@&oaiﬁoylhd of F2nfi®a @hkenyl, -C2-C8
al kynyl, - C3-Cl12 cycl oal kyl, -phenyl, -naphthyl, - 3-
wheteth 9- nenber ed heterocycl e, -OR14, -Q(CH2)nOR14, 10
&ORM O%g -C(O (CH2)n R14, -0 C(O CR14,
cisoPNHR1 a1 -N@1( 0) N(R14) 2,  C(O N(R14) 2, - C( O) OR14,

N RL4, -SOR14, -S(O) 2R14, -NHC(O) R14,
- ﬁgékl??ﬁf) Rﬁé&r—‘m, - NHS(O) 2R1£1, ): 0s(O) 2oH,C( o) C( S) R14,
O Q4 §)-ORLY. oiONY S) NHR14, 0- C(S)N(R14) 2, -C(S)OR14,

S)NHR14, -C(S)N(R14)2, -NHC(S)R14, -NR14C(S) R14 -
Eéeg) KR40 - S)N(R14) 2, - NRL4C(S) NHR14, or -

LN DM, NYNTISCN: Vo T .

C3-C1j-bychﬁll@gephenyN|'ﬁaphﬂ@|H 3- «lb\lganemb%irkd hé’b@rocyclqé; §§|1ﬁL®wH2)n0R14,
al ken - al kyny

'C(O)&Bb @@(OMJ %&M@HZ)n %he@p(O{%BMQKO)N@RMI ®-C(ON(R14)s, -

ORI T o P o 25w -

NHS(]RlQ( mkm ~OB@)SDNOREE)R, 4, @C(S;O@li\l@?@@)&HRm, O-
C(N%NHRM -S-R14, -
CON zO)CF@MO RIMHR 14, NSO )2 Nﬁ&(@)&m (R1sC(S)Rys, -

EEREGERE SO QLU

- NRL#CHS)R1ds alk N GI-NHR14 - NHC( S) N( R14) 2,
- NR14C({ S) NHR14, - N R14C(S)N(R14)2: or R3 and R4, or R4
anl &8, antddyerd indepgndengy, ) ShcEsin Ry is oHwhilegene MH2,i-EN,

N A Tl RO By TR 26 Myl

cycloai;kyrh,&phéﬂyl -naphthyl, -3- to 9-membered heterocycle, -OR 4, —O(CH,),OR14,
-C(O)R 4, -O-C(O)R14, -C(O)(CHz)s-R14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R 4)s,
-C(O)N(R14)2, -C(O)ORy4, -C(O)NHR 4, -S-Ry4, -SOR14, -S(0)2R14,-NHC(O)R 14, -NHSR 4,
-NHSOR 14, -NHS(O);R14, O-C(S)R14, O-C(S)ORy4, O-C(S)NHR 4, O-C(S)N(R14)s, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14)§, -NHC(S)Ry4, -NRj4C(S)R14, -NHC(S)NHR 14, -
NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)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
the proviso that if Qs is -C(Rs)- and m=0, then Rs is ‘not H;

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

R71s -Ym-(R¢), wherein -R. is -C;-Cg alkyl, -0-(C;-Cg alkyl), -O-benzyl, -OH, -NH,, -
NH(C;-Cs alkyl), -N(C;-Cs alkyl)s, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl)s,
-CN, -NO,, -N3, -C»-Cg alkynyl, -OR 14, —O(CH3),OR 4, -C(O)R 14, -O-C(O)R 4, -C(O)(CHo),-
R4, -O-C(O)OR 4, -O-C(O)NHR 14, ~O-C(O)N(R14)2, - C(O)N(R14)2, -C(O)OR 4, -
C(O)NHR4, -S-Ry4, -SOR14, -S(O)2R 14, -NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(O),R 13, -
O(CH,),C(0)O(CH,),CH;, O-C(S)R14, O-C(S)OR14, O-C(S)NHR 4, O-C(S)N(R14)z, -
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R6 is -H, halogen, -OH -NH2, -Cl-C8 alkyl, or

-O(C1-C8 alkyl); R7is -Ym(Rc), wherein -&is -Cl1-C8
w@bdoyho63280- (C1- C8 al kyl ), -O benzyl, -OH, - NHZBCF/CA2004/000793

NH( C1- C5 al kyl ), -N(C1-C5 abkyl)2, -NH(phenyl),

-N(phenyl )2, -NH(naphthyl), -N(naphthyl)2, -CN, -NO2,

IR Q{:fé?“ém PEBCER SRR Ry, SRR, -
NHC@@&D)NHNMC (SBYERE) NI RLAEINR1060) N(R14) 2,

ﬁﬁ&%&ﬂ: SRR o ﬁﬂsﬁiﬂ%@@e&%@ﬁ& s iy, N(C1-Cs
HR14 g QENE R14)§‘h }%2@1% %@é\% N0z, -N3, -C1-Cs

alkybcﬁf( @quboe(ﬂa% alsylbapg R4 alkeg) 1HRalkynyl, -C3-Cpp

o SR Y R A U A

C(O)RSM, M@@Réi,ﬁmgmm) J@‘}%'@ CQ)E% f@(lk@(ph 14, W&))N(Rm)z,

C(O)N@pﬁ’en?(@)@Rm NQ(Q Ry 1SR4 W(Q&Jphﬁ(@)z)l&, NHC(O)IRQZ -NHSR4, -

NESR N ETR BB S IO B U O e, -

C(S)OR5), 08{RNHR 13, pgg?w(m)mwﬁttsoh&i 13R14t'és( ﬁﬁ?@(ﬁﬁmm,

heterocycle

NHC(HNRO)RIUR 14 Y R ) RIAQ(&)N(R@)Q( 0 OR14

%%@?@Rﬁ%%ﬁéa% ey - Bl L Ve B, haogen,

4 4,
NH%“&"‘%?’&?& N N ey NP PR N ey,
-NH(@ppyt h]diatN(na@@@wHRMO)Nﬁx@)@x i), 2C(ORHC, @smlayl)z,

NHC(W% glﬁr&éﬁHﬂHﬁ(@“\ﬁﬁg ﬁ%ﬁﬁq@g@ Rﬁ%%ie@fred@?rocycle, ]

aRr Yi e H,
ORI@FG((%E& 1% qﬂﬁﬂ@“&%ﬂgﬂbml‘h U(@E%Ié 1)\6‘@5 OE‘C@@RH? -O

C(o»ﬁ,@% BECUIRIR) 25 - HOTRRo £ 0N p GBI 4, 'S-Rs SOy,
S0 IO ST G e B el oo
C(S)Nmﬂue@wa)z, -GBS ORNCIC(SHEIEIR) 3 -C(SINER (JEIHEB )R 1, -
R B oy K SN ST EON A N30 BHRe, -NRUCEON R0 o

o LN G AN o AN DA BT o>

membdbiBRIdrocydbISOR14, - NHS(O) 2R14, O C(S)R14, O C(S) OR14,

é@% g(‘ggl%l 4pen9ﬁ§ég(s) i Rl488 aﬂqy )ﬁ:%‘éi'@l]k% S)I)II;ICHIS}Llnaphthyl -3-
0 9B Nty NSAR Lo N, N

c sablo i’ 1&irmi|&p¢rmlemﬂ1y a0y -Eaalhylese- al(lzé@gml@bnyldﬁbnoﬁ - f@akydylene-;
- to 9- (%{ (fheteroc cle; each R14 is
w?&%lb’é’rfa psndepfly 0@y Iigndy) kyl , - C3-C12 cycl oal kyl ,

- Rh&eny ks 1ndéﬁﬁ@érﬁw an infger ranging from 0 to 6.

In certain specific embodiments, -O-benzyl is unsubstituted.

In certain specific embodiments, R7 is 3-methoxy benzyloxy.

In certain specific embédiments, -phenyl is unsubstituted. ‘

In certain specific embodiments, R4 is phenyl dimethyl-amine. In even more specific
embodiments, R; is C(O)NHR 14 and Ry4 is phenyl dimetﬁyl—amine.

In certain specific embodiments R; is -OCH,C(O)OC,Hs.



to 9-nmenbered heterocycle, -C2-C8 al kenyl, or -C2-C8
al kynyl; ?5 each Y is independently -Cl1-C8 al kyl ene-,

wWO0 g4/@8328 kenyl ene- or -C2-C8 al kynyl ene-;  ealdI/CA2G03/000793
i ndependently O or. 1; andleach n is independently an
integer ranging fromO to 6: In certain specific

e i e - : i . i I i .
o SPH TR Shchinic SRRV % KPR AR, I el Slohe it
emboldfin&gy, RainCEPRHR iy ané Ripnid ibeeryiexy phemdny| s

bstituted. | t [ d R14 is.
DB TS PRRST 1 A RN s S-S B} Eveh more speifi
| RNt S i loflohiRad i s phenyl
embo?@néﬁ%%}%?(r@lﬁaﬁd%‘ﬂs In @Becidl%i cﬁen‘oodi ments R7 is
5 - QR D EAcAEe i RS/ R 6 p28-1HaivxgAteovl 0067eBmorkaspecific
In certain specific err‘ood'i'ly nts,. Rl4 is benzyl oxy

embagiaens, Yo i -eleranddhe ISpghydrexy-8heWYi nents, RL is
( )Q]F!m 3 i 1.0 n certain
splgrf’ Ff c%%%%d&rré%%@? H%yﬁsgw Igg@giﬁgl?dg(rr:%phenyl . In
evViarengin ep&peérhbadiments ®di ine(@Hy),OR(0)0 - C(O) R14 and
R14 is para-bronp-phenyl. 5 certajn.specific .
efBaTHBAPES] I%gg%‘ﬁﬁlépél Ry _&P@%vz BRER P!neﬁﬁogef@beﬁ Wity e carbon
10 atom3BGHidH o RTRAMAENL S, V. s - G2 and Rld 1S
par a- hydr oxy-phenyl . In certain specific enbodi nents,
R7 is -NH(phenyl )OCH3. In certain specific
enmbodi nents RL is -( 20S(.0) 20 I n certai.n speci.fi
enblsdnr@ics furger P%Vd%zi)ﬁm&fb UHE CETHEE %%Epﬁ%eruh%@h
acce}]gtlc?tﬁe CALRPL: vehthi@LRAd GreM € M@k RT b SoRbb@td 18 inglthe Formula (Ib):
nvention further provides conpositions conprising a
pharmaceutically acceptable ceRZi er or vehicle and an

ef fective amount of a confegnd /having the Formul a
(Ib): RBR7T 8 R6 RL 4z R R2-N\ R11 2 4

R12 R13
R10 Q= Qs
Q1 RZ_N\Q/
R4 2 R4
R 12 R1 3
15 ‘ j Ib)

or a pharmaceutically acceptable salt thereof
wherein
Qq is -O-, -S- or -N(R;)-
Qy is -C(R3)- or -N-;
20 Q; is -C(Rs)- or -N-;
Q4 is -C(Ry)- ot -N-;
R, is -Ym(Ra), wherein -R, is -H, -OH, -C,-Cs alkyl, -C,-Cy alkenyl, -C,-Cs alkynyl, -
C;-C1; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, ~-OR 14, -O(CH2)1OR 4,
~C(O)R 14, ~O-C(O)R 14, -C(O)(CHz)yR 14, -O-C(O)OR 14, -O-C(O)NHR 14, -O-C(O)N(R14)2, -
15 C(O)N(Ri4)2, -C(O)ORy4, -C(O)NHR 14, -S-R1s, -SOR 4, -S(0)2R 14, -NHC(O)R 14, -NHSRl4, -
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15 (Tb) or a pharmaceutically acceptable salt thereof
wherein QL is -0-, -S or -N(Rl)- @ is -C(R3)- or

WO Do04/10638 (B is -C(R5)- or -N; @ is -C(R9)-POT/CANOL/000793
Rl is -YmRa), wherein -Ralis -H -OH -Cl1-C8 al kyl,
-C2-C8 al kenyl, -C2-C8 al kynyl, - C3-Cl12 cycl oal kyl,

NHSO%WHS&)@E@ %24? 8- cg(s %105@(‘95@1%{;1 d)ftt(%I)NHRqJ ©-
C(SN@:9), E) ~-CHRDR R14(S)NTRG, 8)3($9MR149£}1@(1©I HR:ILANRMC(S)RM,
e el SR 9 e

Eggm Cl\(gs 196328 PCT/ C‘A2004/ 000793 17

N yid (O)2R14 -08(0)20-, O C(S)Ri4,

om( E) @R R; 26 IBIG)NHRLY, - Yo R SheueRRe)io ;. i apearNHL, -CN,

NonSEP R AR VL iy PSR .,

cyclo%%"ﬂﬁ)e@&%ﬁthyﬁzy  dlemb&réd G8erckie, -@ngd) C‘\i{zﬁ@RM,

are independently - Yn(Rb), wherein 'S

-C(O)Ry, -0aCHQR4, ClNl’)ZCHz)QIRM, -ONCI) ) ORSH,-O- (F@)Ndflmll@é}oa(:(@/)lN(Rm)z,
‘C(O&R(ég 8?9@%2/4 %@ﬁﬁm h@'hl“’ r%;é%m ]%P%lg 1\51%@%)1{14, -NHSR14,
NHSOF] ”’%ﬁ@(@)%ﬁ%foog@kﬁ; é@%@m d@@Nm@ C(S&RI(RM)Z,
C(S)ORn LCH@PNMFR4, -CO(RY MY M@)RM; @(K))@(S?M) %HC(S)NHRM:

i S AN 3 S e B . et

with @fe%@oﬁjaﬁ) % %§h hliftis afhHed)iDIHRb Fornta 6 o) Nofdhfberd ring, with
OR14, NHR14, - C(S)N(RL4)2, -NHC(S)R14,
the prd\ﬂb4h}'(t$§ Qirs C(lmoe 1) mFfRithen Rs st By N( R14 2,

anti e PGRER DT NEn Cre Barher UGHTE BRI ch cach
' SRﬁérId@@J‘ﬁg 1ndeﬁé1ﬂiehﬂ’y f‘@&(‘fl‘ﬂd}iwﬁereﬁlOR? iSEbere Halog&g amino,

provi so that | - ( xi%q and n¥0, then
NH@5-G i), -MNC14Gs aﬂ@'l)zs-NH(phhla{l);g]gﬁ)hen -Nfgpp hthyd), g

NS T B TG 5 g g v

-Cy- @{ﬁ yl C%\H{; @ﬁ%ﬁﬁﬁ&tgkﬂlz)cycloﬁlkﬂl ﬁ?ﬂl kr)ab)lfllyl -3-to 9-membered
a
heterowarapﬁle PC)‘EzO( ReX¢9) Q?C@(QK{WRM: 2505 e

C(O)facé lc? -G CQ)W, 6&{@\5%%)@ gg?)i‘gﬁﬂ)i, %‘% 7, -& 6%&4 -S-Ry4,
-SORA2BONKL, -NBE(OR 9~ NEIBRS, EMHSOR 14, -NHS(O)2R14, O-C(S)Rys, O-
C(S)ORy4, O-C(S)NHR 4, O-C(S)N(R14)2, -C(S)OR14, -C(S)NHR 4, -C(S)N(R14)2, -
NHC(S)R 14, -NR14C(S)R 14, —NHC(S)NHR;a,, -NHC(S)N(Ri4)2, -NR14C(S)NHR 4, -N
R14C(S)N(R14)2; :

Ro, Ryg, Ri1, Rig, and Ry3 are independently -Y(R.) wherein Reis -H, halogen, -NHa,
C1-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," YNH,, -CN, -NO,, N3, -3- to 9-membered heterocycle, -ORa,

-CH,O(CH3):OR14, -O-C(O)R14, -C(O)(CHy);-R1s, -C(O)R 14, -O-C(OYOR 4, -O- C(O)NHR14,

-0-C(O)N(R;4)s, C(OIN(R1)s, ~C(O)OR 14, ~C(O)NHR 14, -S-Ris, -SOR14, -S(O)sR 14, -
NHC(O)R 4, -NHSR 4, -NHSOR 4, -NHS(0);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)R14, -NR14C(S)R 14, -
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20 heterocycle, -OR14, -CH2Q(CH2)nOR14, -0 C(O R14,
-C(O(CH2)n R14, -C(OR14, -0- C(OOR14, -0O C(O NHR14,

WO @@ R14) 2, - C(O N(R14) 2, -C(O OR14, - C(QrdwRaz004/000793
-S-R14, -SOR14, -S(0) 2R14,8-NHC(O) R14, - NHSR14,
-NHSOR14, -NHS(O) 2R14, O C(S)R14, 0- C(S)ORi14,

N

O o R B O e e R e e
togethehM@hIhd\ et 2om-thiRIME( SchliRirched)jcis tbai@(as)-Np Ramgmbered

R9, R o, Rl1l, R12, and R13 are independently -Yn(Re)
heterqgeleein R is -H hal ogen, -NH2, Cl-C8 al kyl,

- - Gos 1 L - . 3.

R T 2 A, s
to 9-m&hEdr &t EroGhilg -yCy alkeny( @) WoCls-aleynaliky| ) 2,

e il B P o 202 loyine
- GHENM e}%‘?ﬂa ; Qgl4, - CH2)ri R14,

-?{%&%14, - C(é%)lyﬂgfg,(gng-lqc))ﬁ&glg, 2[)IC(O) N( R14) 2, -
Cle)iNg RliddedendditiafRité ger- 1@ NiRDA) to-66- R14, - SOR14, -
-S((?)2R14, - NHC(O) R14, -NHSR14, - NHSORL4, '

- NHS( 0).2R14, . O R14 S).OR14, . Q-C(.S) NHR14,

o E@%}Fgﬁ? it ef&ﬁ%@j“@ﬁﬁ&? ‘Rlﬁﬁi“lfgh-“& 2s,) N( R14) 2,
- NHCES) R foci RIS s W0n 264 638y,

N e AL %ﬁﬁiﬂ%(l%) NH%%}/-,N gN( R14) 2,
- NRL4@(Sppidificiembadimests -shegyRispnsulstigd and R12,

taglﬁgtglﬁsgé s;%ch?#r?@ocﬁ%{elﬁ’ﬁg ;gfiso etngl_ ﬁ%ﬁ%&}-ﬁ%‘f& ilﬁ even more specific
(ORatR,,Zhd R, 5isi didenyl-ammel, - Cl- C8
embdgﬁiﬁﬁtgq%%-@gz cycl oal léfﬁs,?h-el%ﬁen I,y-na?)lht hyl, -3- 5
t dnSertainispeosfic mg@am@w@ﬂ?e,ls -CE)QH&OAOEeHw , or -C2-C8
al kynyl.. each Y js..indepgnhdent] vy, - a < .
" e sRET SbSeiPE R By P s it
embddﬁﬁ@rﬁ@,@l%tw)mﬂ]gh aladéﬁ!tﬂfé waghoty plenyndependently an
0

i nteger ranging from 6. In_certain specific

enboditainnperific anbedimpghtsi Buispaadremnerphenyl. Ipeviep more specific

certain, specifihLc enipdi 7 i - met hoxy
emb"&g‘??ﬁ@fs’g%}g'&ﬁr? é“earntﬁg?lﬁl ag%lﬁ?oln(f:s %@ggi nments, - phenyl

| SIURAHRAShedifiE efbodithesB) Raispaspigrirdiyeplenbb dinreran mordRpécific

i s phenyl dinethyl-amne. In even npre specific

embasliionts,Pen iss CHR1 andR gopapkydrozndbed - i s phenyl

di pet hyl - am.pe. |n.. agn: s LMdnSneehedi nents R7 i
- ﬁﬁg’@s@fﬁﬁ%?m&%dlﬁ‘%ﬁ%é?f lasi_mlgéélﬁpi ¢ enbodi ment s, >
Rith destaiapaaifio¥ybpdiaryts.R1 i3 -€818),08(09,&peci fi ¢

enbodi ments, Rl is C(O)NHR14 and R14 js benzy] oxy.
phbrgertain specific embodi(rfl(enZS, Ri1 and Ry are not Jlo?ned togéﬁner Vé’/lth the carbon

atom to which each is attached.

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, Ry, R4, Re-Rs and Ryg-Ry3 are defined above for the compounds of formula
(Ib).

In still another aspect, the invention provides methods for treating a virus or a viral
infection in a patient, comprising administering to a patient in need thereof an effectjve

amount of a compound or a pharmaceutically acceptable salt of the compound having the
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In certain specific enbodi nents, Rl14 is

par a- br ono- phenyl. In even nore specific enbodi nents,
WORL0048063¢X O) R14 and R14 i s para-brono-phenyl . PEI/CA2004/000793

certain specific enbodi nentt, Ra is

par a- hydr oxy- phenyl . In even nDre specific 7?0

Forr@ulh @1@?1 JHRPicted a¥BVE, s;vlreg*i% Q,ANIRRK, RS R,g nd Ryo-Rys are def defned above
ydr o phenyl. In ceftain speci |c enbb
fort cq@pmqug%@ﬁyu GEBB In certain specific

20S(0) 20-. | f
e PSR v o DB ARG o gHgi B D g s (b

the carbon atomto which each is attached. !5 In
anot her aspect, the invention prdviRBes net hods for
treating cancer in a patient rising

adm nistering to a pgRjjent t hergof an

ef fective amount of a\comy maceutical ly

acceptabl e salt of thg—To the Formul a
(I'b), depicted aBm/e, h Q- Q40R2 R4, R6-Rs
and R10-R13 are defi ned bove for the corrpounds of
formula (Ib) O In SR£| ot her aspect, the invention
provi des nethods for treatihg a virus or a vira
infection in a patient, conprising adm nistering to a
patient in need thereof an ﬁjfectlve amount of a
corrpound or a pharmaceuticall’y acceptable salt of the
co nd havi.ng the WO 2004/ 106328 PCT/ CA2004/ 000793
%Fetl @yaﬁéemta&ﬁ%w lts thsgeof, Wheseisi n Ql- 4, R2,

RAIQ1 ORSSa? fl\g%{g{JRlS' are defined above f or .the

conpounds o la (Ib). The present invention al so
enQoispa&sRHsorcdpounds havi ng the Formul a (II) R8 R7

;Ffrlgy %%Xgﬁia?»g%hqrvn ke @pﬁg b@gli“a%galm(e@&s, almi,ecncs alkynyl, -
C3-C_9\UZYF1’%€QR<%, Lpﬁglr’ gltiaﬁh{_}&gl-i)% %ﬁﬁep&%@%ﬁ%ﬁr c(lﬁ, R?B,”’ -é(%Hz)nORM,
-C(O)Ru2; CBCe0any C(OX CEL R @) Ky GHD)OR 4, -O-C(O)NHR 14, -O-C(O)N(R;4),, -
C(O)N(R14)2, -C(O)OR14, -C(O)NHR 14, -S-R4, -SOR14, -S(0):R 14, -NHC(O)R 4, -NHSR 4, -
NHSOR 14, -NHS(O)2R 14, -0S(0),07, O-C(S)Ry4, O-C(S)OR 14, O-C(S)NHR 4, O-
C(S)N(R14)2, -C(S)OR14, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)Ry4, -
NHC(S)NHR 4, -NHC(S)N(R14)2, -NR14C(S)NHR 4, or - N R14C(S)N(R14)2;

R¢ is -H, halogen, -OH, -NHy, -C;-Cs alkyl, or -O-(C;-Cy alkyl);

R7 and Rg are independently -Y,(Rq) wherein Rqis -H, -OH, halogen, amino,
-NH(C,-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
-N(naphthyl),,-CN, -NO,, -Nj, -C;-Cs alkyl, -O-(C;-Cgalkyl), -(C;-Cs alkyl)-OH, -O-benzyl,
-Cy-Cg alkenyl, ‘-Cg-Cg alkynyl, -C3-Ci;, cycloalkyl, -phenyl, -naphthyl, -C7-Cy, (phenyl)alkyl,
-C7-C12 (naphthyl)alkyl, -C7-C, (phenyl)alkenyl, -C7-Cy, (naphthylalkenyl, -C;-Cj2
(phenyl)alkynyl, -C7-C, (naphthyl)alkynyl, -3- to 9-membered heterocycle, -OR 14,
'O(CHZ)nORM: -C(O)R14, -O-C(O)Ry4, -C(O)(CHy)n-R14, -O-C(O)OR 4, -O- C(O)NHRM, -O-
C(O)N(RM)Z, C(O)N(R4)2, -C(O)OR 4, -C(O)NHR 14, -S-R14, ~SOR 4, -S(O)2Ry4,
-NHC(O)R 14, -NHSR14, -NHSOR 14, -NHS(0);R 14, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHR 4,
O-C(S)N(R14)2, -C(S)OR4, -C(S)NHR 4, -C(S)N(R14),, -NHC(S)R 4, -NR14C(S)Ry4, -
NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)3; |
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10 C3-C12 cycl oal kyl, -phenyl, -naphthyl, - 3- to
9- nenbered heterocycle, -OR14, -Q(CH2)nOR14,
WO goneBsas -O- C(OR14, -C(O (CH2)ri R14, -O C(E)T2RAZ004/000793
-OC(ONHR14, -OC(ONR1422, - C(ON(R14)2,
-C(O OR14, -C(O NHR14, -S-R14, -SCR14, -S(O) 2R14,

4R -
ISR L R S o
“NH, O SEMIRE4NH(CELSIRLAN(C ECS}lkHPﬂ ANH(pbemylh- le)e,l_ayl)z,

NHGRIEE) N0y s e arGeaio Do e DN G g g AHIFEOICr-Cs

= NOHL N3, N30 9-frbnfB8rediHidrocyele, -OR 4,
alkyl)QGN%Iﬁi %{221??% )@N R7 a”nd3 R8 z;)re i nde ; enden(tD(iy@e n614

-O(CHbeORi4-GD)R 51, ~BLC(OTRY 4, KAOY§Eh)-Brai C(O)@MCP@ )N121R14, -O-

RN AR OSSR

1-
NH@(?SR%? Nclgklggk gﬁ@s@k%zﬂmscd)‘fﬂw,@ @(Skum) e%s%e§4ggﬁ@PNHRI4,

O- C(SIN(MW, -CeHenph, hQ(S)NHBh,C@QS) ebuy’rT)THC@R,m, 14, -

S A gy RS T

togetﬁ&%m ‘@M |cﬁ1‘%ﬁ Hﬁ))ﬂ to wisich e&thds B@dﬂh@d 6inhe faHoL §Cloe- membered
OR14, -C(OR14, -OO(OR14, -C(O (CH2)n
heterm;me, o C(O) 0R14 -0 C(O) NHR14, % C(O N(R14) 2, -
O) N(R14)

13r 1§degen%ﬁp&oé%ﬁ4 &%}@Rﬁﬁn N&%& -pﬁ%]rﬂ'naphthyl -3-

to 9-m%1'ﬁ'§é g@e Cg?)@]a‘ikeng& Gt VB Aiky N C( S) NHR14,
O C( S) N( R14) C(S)NHRL4, - O S) N(R14) 2
Nch ) mndependamﬂz:( )—nglkylenw @NIMW ene- or -C»-Cg alkynylene-;

S) N(RL4 HRL4, - N RLAC(S)N(R14)2: WO
20"(?‘%?%’6%‘% %@FP&?&?B‘@?% 20 RO, go) (Rll )R12,
an&cﬂss Alde dna&ﬁ%emmgbyrangdng Rem Oesein Re is -H,
hal ogen, 1?\I C8 al kyl NH(Cl C5 al kyI)

Cl-C5 al kyl)2 NH( ph | -
- N&(Cﬁawmtawgﬁzrmmarﬁ@gﬁhigg@)) or %}p Y cegy achgmayle salt thereof

(a “Thﬁ%&%oc&ﬁ%c %&n@ﬁ&ﬁ us@% %&tgg @re\%lﬁ‘gﬂé Lancer or neoplastic

diseREHEL paal B, nee&BﬂéhchSreaﬁe(ﬁHBl) pl@ﬁ&m,on ﬁ(lfb)tﬁﬂg4the growth-of a cancer
O C(OR14 C;S O (CH2)ri  R14,
e

cell or@e@]@tmgftr ing ocp(g)vmtm ‘Qral 1nf@2t @P@jlgnt in need of such

L

o TXle%)n@Bﬂtfbn O ProHRISmeth@IsToB)rbiftRE4) Prevediiiy) GRLer, or ‘neoplastic

d1seqqpcg&%%@ CI&S) N&Rﬁl{%@ﬂ@ n rmpégé(ugil ﬂq%qpc{ g\prevéntlon an
effec%égx(nn)aﬁ\{(ﬁ]a@rﬁw roc?rl]:i]lc %ﬁh 10 together with the

atomto eac |s attached, join to forma
5- TheirRentonfariaer prhveitier met;hoﬂsefor Hﬁxﬂbltlﬁg thei gowth of a cancer or
i ndependently -H -Cl1-C8 X %2 C &al kéﬁ
neoplgste §s CQW&Wntactlgg the can er'or neopl ic ce ective amount
of a Triheterocyclic Compound.
The invention further provides methods 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.



to 9-nmenbered heterocycle, -C2-C8 al kenyl, or -C2-C8
al kynyl; each Y is independently -Cl1-C8 al kyl ene-,
WO a4/@8328 kenyl ene- or -C2-C8 al kynyl ene-;  15P@HCA2004/000793
is independently O or 1; aa#l each n is |ndependently
an integer ranging fromO to 6. A conpound of Formnul a
( &k intehdn Qrthet bﬁovﬂfes fhcB{bE ?@Ciﬁl&ibitﬁ@thé/reﬁﬁmh%? ﬁrﬁ'ecthlty of
salt thereof (a "Triheterocyclic Conpound”) is useful ‘
VlrufsmomprEaIgI aogtaotinga irener angruseinfeeied gell mapinadtectve amount of a

b aﬁe in a tient in need of such treatnent or
Tri etﬂr ¢ £8RPOMHthi biting the growth of a cancer 20 cell

Oy REORhR Bk ett, B8 presehf BALARS 1Bt @ MREHIID BscFulMof Blaking the
infection in a patient in need of such treatnment or
Trihefrenyeli¢ Compowndsilavipg thelorivée el i cation or

fectivity of Viru The .i nvent further prov

e raterbediire e thiion gRaGaA g O et « Bofpoundhaving
the FYSQRA @BJ:i ¢ di sease, conprising adm nistering to a

patient” in need of such treatnment or prevention, an

effective amount of a Tri heterqq:ycl i ¢ Conpound. >5 The

i nvention further provi deRgret ods for inhibiting the

grom h of a cancer or neop 6s, conprising

contacting the cancer or neqpla cell with an

ef fecti ve anount of a 'c Conpound. The

i nvention further*f nmet hods 3eating or

preventing a vi raI ctcgn, |S), g

adm ni stering_to g in need \stu Rtreatrrent

or preventioman e ive ;0 amount of a

Tri heterocyclic Co WO 2004/ 106328 '

PCT/ CA2004/ 000793R121 Th&!3 nvention further provides

met hods for inhibiting the replication or infectivity

of a virus, conprising contacting a virus or a

virus-infected cell with all®ffective anount. of a

Triheterocyclic Conpound. In a further aspect, the

present .i nve on rel ate useful for making

t hEPTRfIsHg W@?@bﬁ%?fﬁ?@@%ﬁﬁgﬂgﬁl ng the Fornul a

(Ib). I'n one enbodi nent, the invention provides a

met hod for making a conpound h&g R, the Fornula (1b):

RR/f 8 R6 RI0O Q~ N @&

7\
R10 Qq Rs
N .
H

R11 Q O



QR -NRI1\QL 2 R4 R12 R13 (Ib) to conprising
contacting a conpound of Fornmula (Il) R8 R7 RI0O (4 Rg
WO 20d4/168828 ] QL HO R12 R13 (I1) wth a conmporeiCato04/000793
Formula (iv) 18 1-11 R 22N~-'" R2 @ 4 5-(iv) W
2004/ 106328 PCT/ CA2004/ 000793 22 in the presence of

any, MedtlefocS St &REarAdIhIFerR b & Brofieiadid, fo?fa tind AfFat@REmperature
at a tenperature “sufficient to nake the conpound of

suffickant muak therompherdesfiFoQpulg[b)R2, R4, R6-R8 and Ri o- RL3
e oS, R s B L RIS B ooy

' b [Qyhdes nmethods for making a conpound
Com &alélﬁ%g”tq%leﬂalzagﬂ)nﬁl a(lb): RZ XNR8R6 RIO -8B QL R

5 N\IRbdotherZnibbdiRug, tRe 3avention provides methods for making a compound
having the Formula (Ib):

Q2 R4

(Ib),

comprising the steps of:

10 (a) contacting a compound of Formula (IT)

with a compound of Formula (v)



(I'b), conprising the steps of: 10 (a) contacting a

conpound of Formula (11) R8 RAN R1I0O 4 R6 R11 QL Q
WERI®4MR16328 (11) with a conmpound of Fornula (Vv)POM/CA2004/000793

"=c3 R Q2 R4 15 (v) WO 2@84/106328 PCT/ CA2004/ 000793

23 wherein Mis Li, Na, K Rb or Cs, in the presence

of wheBtHOSItig M4, | N’d wm@g ous, aprotic organic solvent,

for a tinme and at a tenperature sufficient to make a

c olipbe peFseice Pé A substantially amgy dRYuSMDrotii orgeMic Golvent, for tile and at
5. (vi) wherein M

atenlffie%%%lsﬁ%f’%t %lgge;ac%m%o O%EPBW)IM ?ng the conpound
of Formula (vi) with an H+ dqnor for a tinme and at a
tenperature sufficient to ma a Rpnmpound of Formul a
(1b), wherein Q1-Q4, R2, R4, 8 an@l@ R13 are
defi ned above for ghe c fO 10 romula (1Db).
In a further aspect) t vi des net hods
for makingacign‘po d Navi réjla(ll)

N\ // -
RZ/N\Q/)\R4
Ri2  Ry3 2

5 (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 a compound of Formula (Ib),
wherein Q;1-Q4, R, R4, Rg-Rg and R;¢-Ry3 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 (II):
Rs Ry
R1o Q4 / \ R
Ri1 Q O
Ri2  Rg3
ey
5 comprising contacting a compound of Formula (iii)
R10
R11 Q
»—B(OH);
R4z Q



RBRT Ro @R NR1QH RL2 RI3 (Il) 5

conprising contacting a conpound of Fornmula (iii) RO
WERIM4/@Qde3ds B(OH) 2 R12 QL R13 WO 2004/ 106328  PCT/CA2004/000793

PCT/ CA2004/ 000793 24 (iiip4 with a conmpound of

Formula (ii) or a conmpound @f Fornmula (iia) Rg R7 Br

R NHO (ii) 5 Rg R7 R1ZHDB \N N-R15 R6 (iia) in

the presence of an organic solvent, a base, and a Ni

Orywida 6&h dﬁ%ltof FohuR (lij 6% @hsboahd 3f F&RARE i ur

sufficien forma conpound of Formula (I'l), |10

wherein Q1, Q4 R6- R8 and_R10-R13 are defi ned above

for the Triheterocyclic nmpBRynds of Formula (11),

and wherein R15 is indepe

cycl oal kyl or phenyl

Br R
N 6
0
(i)
Rg Ry
\_ Ris
Br N N \R1 5
Re
(iia)

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

wherein Q1, Q4, R¢-Rg and Ryg-Ry3 are defined above for the Triheterocyclic
Compounds of Formula (II), and wherein R;s is independently C; to Cg alkyl, cycloalkyl or
phenyl.

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

Compound 1

or a pharmaceutically acceptable salt thereof.

In another embodiment, the Triheterocyclic Compound is Compound 1 tartrate salt.



In a specific enbodi nent, the Triheterocyclic Conpound
is Compound 1: OCH3 CH3 6N NH H NH CH3 5 Conpound
wda 2on/1ee3phar maceuti cal |y acceptabl e salt ther epET/CARN04/000793

anot her enbodi ment, the Tri2heterocyclic Conmpound is
Compound 1 tartrate salt. WO 2004/106328
PO/ ewéw Bt &htiddimetlb, the TENEBroaslich@smpsdndds Cenipoundd
Tri heterocyclic Corrpound is Conpound 1 nesylate salt.

mesylgte §adt ot her enbodi nents, the Tri het erocycl i c Conpound

PR o SR Teehopl i EpdRRSL Kpfodneof Compound
1. Ihofe spedifio embodiments, mh@rmgonu‘:mbbundmsp?bmploand 86108
thereof. O NNNNN NOO OO O HOPOH HO-P_O
5  Compeund§fespharmessutisaiboinsaptatic sHisthersel ¢ aci d
nmono- 12- (3-{2-[5- (3 Phosphoric acid
nono- (2-{2-[5-(3,5- ,5-dinethyl -
H pyrrol - 2-yl met hyl ene di net hyl -1 :
H pyrrol -2-yl ngt hyl ene) - 4 |
) - 4- met hoxy 5HQpyr ol - 2-yl ] -indol - O

o 0
0] HO/\ \P\/ °
HO” R0 - on
OH
Compound 66 Compound 67
ic acid mono-[2-(3-{2-[5- Phosphoric acid mono-(2-{2-{5-(3,5-
Pstjgisrggt?: '?.ilﬂ?pn:?(;}?zﬁgeﬁyﬁrg dimethyl-1H-pyrrol-2-yimethylene)-4
) y y : -methoxy-5H-pyrrol-2-yl}-indole-1 -C

)-4-methoxy-5H-pyrrol-2-yl}-indol-1
-yl}-1,1-dimethyl-3-oxo-propyl)-3-m
ethyl-phenyl] ester

arbonyl}- benzyl) ester

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

10 ‘Ris

@

and pharmaceutically accéptable salts thereof, wherein:

Qy is -O-, -S- or -N(R))-
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!5

RIO RBRTR6 RI1I NQ3Rg -1 N~N RI2 RLR 2

10 R13 (lc) and pharmaceutically acceptable salts
W b@rneod328 wherein: QL is -0-, -S- or -N(RL) VEIT/CA2004/000793

2004/ 106328 PCT/ CA2004/ 000203 26 2 is -C(R3)- or

-N-; @B is -C(RS)- or -N-; QAAis -C(R4)- or -N; R1

[ 21;(@ ?{or\mereln-Rals-H, -OH, -C 1-C8 al kyl,

al kenyl ,” -C2-C8 al kynyl, - 5 C3-Cl12 cycl oal kyl,

rQeelﬁyC(Rs)-rﬂIpNt-hyl _ 3- to 9-menbered het er ocycl e,

4, ORl4, -C(ORL4, -O C(O) RL4,
?l Gﬁ@ %, -0 C(OOR14, -O C(O NHR14,
@Gk G}’Ml?@}férem 1@(1@)-1’%{ 94)-2,- Cg@ﬂ%cﬁl@g a'll@ﬁlg? [}tﬂ?@f’alkynyl -

- S— - NHS
C3-C ragciralicyl, phﬁsylo)rmmmyl @(@-m%@%tumyc@ EPRUONEH).OR 4,

—C(O%eqsﬁip% -&(ﬁ&%%l -6-%@&)@1%9(0)%% 'Blé(o)N(Rm)z, -
Wsmm?éeml“é Nt@wll‘?’l@@m -SW?CS@)W&HQO R14!\LNHSR14, i

NHS R RSB O Rl DSR00 OSRGOS B cOCONIR -

cONB My N B MR By RIGHC R e -

NH @3&@&@ “NEYCISPRLRGY), 5 -NME@%HRI‘D @thrB’m%(_&ﬁ(RﬁH,

nber ed het er ocycl e,
Op FE4-C1-G atkyd)oriQH; - C(O)(CH2)n R14, -O C(O OR14,

%’g{gﬁf gl % %ﬁgﬁ%n'\% YF%AWQ%Q Wh§8 % NG %%WH'NHZ’ -CN,

-N02, W Q)j R@q'-rCz; C -€ é::g Cg Hﬂ@h @@8 alkynyl -C3-C12
O S) R14 O S)NHR14, O C(S%;N R14
cycloatks), cptenyl, -@rd thRitho 9- %am(emyewcyc HzSnORm,

-c<o>%m?€§®ﬁﬁmg<%@%%% RIS DD O GrORRi0
-C(OIER 35, -XOPBR NEIC(O)NHR 14, -S-Ry4, -SOR 14, -S(O)2R14, -NHC(O)RM, -NHSRj4,
-NHSOR 4, -NHS(O)R14, O-C(S)Ry4, O-C(S)ORy4, 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, -NR14C(S)R14, -NHC(S)NHR 4, -
NHC(S)N(Ri4)2, -NR14C(S)NHR 14, -N R14C(S)N(R14); 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;

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

Ry is -Y-(Rc), wherein -R, is -C;-Cg alkyl, -O-(C,-Cg alkyl), -O-benzyl, -OH, -NHo, -
NH(C;-Cs alkyl), -N(C;-Cs alkyl)é, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,

-CN, -NO3, -N3, -C»-Cs alkynyl, -OR 14, “O(CH,),OR 4, -C(O)R14, -O-C(O)R 4, -

C(O)(CHy)p-R14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2, - C(O)N(R14)2, -C(O)OR 14,
-C(O)NHR 4, -S-R4, -SOR 4, -S(0)2R 14, -NHC(O)R 4, -NHSRy4, -NHSOR 4, -NHS(O)2R 4,
-O(CH,),C(0)O(CH;),CH3, O-C(S)R14, O-C(S)OR14, 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)R14, -NRj4C(S)R 4, -NHC(S)NHR 4, -
NHC(S)N(Ri4)2, -NR14C(S)NHR 14, -N RuCSNR14)2;

Rg is -Yw(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, -NO, -N3, -C;-Cs
alkyl, -O-(C;-Cg alkyl), -(C;-Cs alkyl)-OH, -C,-Cy alkenyl, -C,-Cs alkynyl, -C3-C12
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, “O(CH;),OR4, -
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20 with the carbon atomto which each is attached,
join to forma 5- to 9-nenbered ring; R6 is -H,
wha00egeiszs - OH, - NH2, -Cl-C8 al kyl, or -O (Cl- GCHCKk0¥/000793
R7 is -Ym (Rc), wherein -R27is -Cl1-C8 al kyl, -O (Cl-Cg
al kyl), -Obenzyl, -OH -NH2, - NH(C1-CS al kyl),
C(0) RN& lahk-yj( HzNHQHh@EK@)ORM @m}NﬂRM, -O- Cég)l‘é(SRm)z,

h ,
O bR cm(wé’m;, i85 ~SOBG Oy O SNERIEPHE S, NHSRye, -

NHSOR IR Bk 4o 0 Cs ey RITB 4 OISR B L R .
C(S)Oﬁm%)l‘lﬁ%lé@(zﬁg{% RMHCEN N1 S)RM'@EHGE(S)NHRM,

CcH2 O
NHCOB(Rjur1 AR () Q?‘ZS % , ) O C( S) N( R14) 2,

q@%(léqu 2 !ﬁ'gg(l%? m%?d'\l{t%%gy)r\'%% Ris-m, haiogen,

NHy; @B@éﬁl@ NHH%G -Cs Mkﬁ)“-m@ NQ k92 rNH(IB%nyE, N‘(ﬁlﬁdﬁ@l)z,

wherei n - R aoen am no

NH (Ao, bz, -6 ONHE - Coki DN C e siksHg) 2.

NHC&% %‘?ng}’)&w%g{\ﬁlﬁ‘@ﬁi\lﬁé’ %1%‘1 g,gﬁ)togﬁem@@mmcycle, -

ORMM(@BML ORIQC@)R@L k@rrydommf;fﬂc@@cwm aol@(b)om L

nber ed het erocycl e

c<0)N%?%4zpn@@@w< Ridh> SO0 Rodm 6 MO iR TBOy S5 R1@BORwM,

S(0f3 9%%&9&5& )Nﬁ@él% Fg?g)%@l%é(smlzm, o-

C(S)NQS@( Q%(]S)N(ﬁ(&), NEBIBR 14, 33(951‘41‘11{:1 GE(BﬁN(ZRFél% ONHO@E)R 14, -
NR 46l sy R STHER ) AFHE NG 6 SR RGN o oG BIN (s or

o8 U RN S S B -

membe¥el A€IeRLNEIEL4) 2; R9, Rio, R11, R12, and R13 are
[ ndependent ly -Y wherein -Re is -
Ngaoh Reyis @@P‘P@ﬁm y WS@@‘Y I'%’d@lz CYW@@J@ﬁg}yﬂym@thyl -3-

-t m%%ﬁpéée %“5"1%'(@8%&1{%{1 & (%/@;%WC( O N(Cl- C5

al éﬁ}ﬂl )YZis mdebHﬂe@lﬁ @~ Chaliyleys-) CCiHTkeyihe) DHL,-Cs@lkynylene-;
& 9- nenbered heterocycle, 10 OR14,
-cxadlmaﬁ@@@?n-eetlb})mzl ando c(OQ)R14, -C(O) (CH2)ri R14,

Rl R kRN E L sora,
Sﬁm@)sﬁ&iﬁlkpeelﬁlb-léiﬁla)mms JQHBER A ] is- mdls*iﬂﬂ-‘imned NHS( O 2R14,
OGS R4, O C(S) R4, o SNHR14 'S) N( RL4) 2,

- dpSpuRnsRecify gp Ry NP mbe S) R14,

' Nﬁﬁ&%@hﬁﬁﬁu%%% ergllr%@ or 15'2i?11 and R12,

t Olpasettein spedific t:inbodmrehtsnRatmphdnyl dilmecﬂtyle\aum [ I$1 even more specific

embcf%g&tgﬁg@pj obs}\llt-lﬁmf a%Ei 1418 phenﬁ d9 met[lTle{IEm1

In certain specific embodiments R is -OCH,C(O)OC,Hs.

In certain specific embodiments, Ry4 is benzyloxy phenyl. In even more specific
embodiments, R; is C(O)NHR 4 and R4 is benzyloxy phenyl.

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

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

embodiments, Yy, is -CH,- and Ry, is para-hydroxy-phenyl.
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 substifyéed; wileping Srmprechdlegen. Ml oBE, t8rCi(aa

each R14 is independently -H, -Cl1-C8 al kyl,-C3-C12
cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered
whedenosyg! e, - C2-C8 al kenyl, or -C2-C8 al kynyPCT/€azdo4/400793

i s independently -Cl-C8 al Ryl ene-, -C2-C8 al kenyl ene-

or -C2-C8 al kynylene-; 2?0 each in is independently O

Or Inkert3iGpeAfd embbdineAEERLRARPI(PHeng)OOH;0€er  rangi ng

fromO to 6. In certain specific enbodinents,

- Onirertzip|speaifie pobedimentstRdds -(GHp) KB OAUR. specific

embodi.nent s..-R7Z_1.5:.3- Met Hox enzyl P r.tai :

B E eeiob mb gl RE M RELAY rB ined e W py carbon
atom@6 Widh eaBR @Cdtfatkedembodi ments, R14 i's phenyl

di ret hyl -am ne. I n even nore sgeci fic,  enbodinents, Rl

i sinenotheEepactathy iEntips pisiidey Pharmeseutispl eompesitiongcomprising a

certakn specific_enbadjnen [ Q ol
comiGph Bf RoRRAE i) SR ERbAe Q2 fud Geh el ki i
definkd aBRRYof e € omPBGadsiof forafikodeyrent s, Rl is C( O NHR14

and R14 is benzyl oxy phenyl. O In certain specific.

ensciothenespectiRtiy inweniien aroyidsaenebinss Jor. traafng ganeerigragpatient,

speci fic . [ . I Sy - '
comRd deofipisEIRB S FEMn el Phercdih Ao Rt b4 compound ora
pharinScdafibatynacdesabie pAleothe cdfip@itdardigehsPadivld (c), depicted above,
enbodi nents; Ymis -CH2- and R14 i

wherpiay Qp Wn%y%ﬁ@ﬁﬁlo-wgé@ﬁmeﬂ@@s‘zéfw@w ompevadoefdonmula (o).

28, | n...certai egi.f.j ' i . . .

ZS DU BLDBE o PURBBI Al heping iy gra vl
infeckidn if £pijedl) SofdpLiling atimiBaetigd 10 sSpRtient in@cahihettofmméRective

R11 and R12 are not joined together with the carbon

* amougpit g comppind-PraRharmaceytically geeertablg spltofdhaeamposipd bpving the

' j oy} har necgui 1l £l €0 It |
Foruf kUGBS WhARR G TRy A R C TRARERLEMBbve for the
compdm@deof anki(lt) 2 and B, R1-R8 and R10-RI13 are

defi ned above for the conmpounds of forrmula (lIc). In

anot her aspgqt, DRFINIYRONS ANDABBREVIAHIONSS for

treating cancer in a patient, conprising

adm nistering to a patient in _need thereof an

ef Asasadhsreinp hatogen’” riesbiopSurted, g3 & -1.10

h l.cal : t 3

o TSR SRR AL 5l o AT G
hydraé¥ebddBgroif) chrfiaintng 174 GarbdBatarne width cembeatnswisstituded dtuptionally

compounds of fornula (l1c¢). In still anﬁ%yBer asloect ,

gPheny orpepithyl

V Chi QN - I
sy e 4 A4 P A g SR 3, v o
limited tc aiethyg, 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-propyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl,
4-methyl-1-pentyl, 2-methy1-2—penty1, 3-methyl-2-pentyl, 4-methy1-2-penty1,
2,2-diméthyl-1-buty1, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, 1-heptyl and 1-octyl.

‘ | As used herein, “C;-Cs alkyl” refers to a straight or branched chain saturated
hydrocarbon group containing 1-5 carbon atoms. Examples of C;-Cs straight or branched
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-dimethyi-1-propyl and 1-pentyl.
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amount of a conmpound or a pharmaceutically acceptable
salt of the conpound having the 15 Fornula (lc),

waelepiaoses above, wherein 2-(@3, Rl1-R8 and R10-RIBCAR®4/000793
defi ned above for the comgdpunds of fornula (lc). 3.1
DEFI NI TI ONS AND ABBREVI ATI ONS As used herein, '

h@lsoxged]heramt é(E§C§ aJlkerﬁf ” reffdrs to Bl uhturdted 'Qﬁalgﬁﬁﬁ branc ec(ljI chain

her "Cl- C8 refers to a strai ght or branc
hydrofiay gﬂn g9rn Fallféall%ﬁl -8 pabss atomsangrag lpestomadaiible ipgnd which can be

unsub8GitRRA 0;1“0 \Né) sGPst{ERd Rfﬁh%g)%g@togtgg@ vl %pt i onal I'y

substit ut one or

- OAG@tedBereink §C)-Cs gRpy? reférs Bogidtdtturated, Q#Right @@5{%@& chain
of C1-C8 straight or branched chai n al kyI groups

hydrppﬂ;p%groug ﬁpntglln@gn%g caibpppiogts angd at ]@esthl}nb tripde hgihd which can be
unsu%sﬂﬂﬁféﬁyf 0})@%1%218 @?ﬂksngi':e@%ﬁ{ pgg%ﬁ éflphtliyl SEORRY |

2- Asmtsqd her@npaiit @4 alkﬁemﬁé’trbﬁefstba@ht@i alk%I group in which one of the
(g gglﬁj | -butyl, 2-net h}r/)l - 3-buty
B%@P iyvdrogsp ams ag mryplacczi Witk glbond- hexy!
i %EP%%&' hé[relﬁ e‘rézy(l[fg a]g n&@e{nﬁ’y*ef‘%s goe % F%Cg alkenyl group in which one of

pent
the C3- (Bﬂlhe;dyl grqup h;thyldxogén aemmas Beemrepmbed with 2b6hdret hyl - |

- byt . P - but yl t hyl - - but yl
ﬁééﬁﬂ heLein, “Pdégte y}géle %rs %@ﬁ Qﬂce; allqpymoap l{ky%s//hwh one of
ed

o Gl o LBy 0

Exameeishemm CT: @3, sydledliylt reférshs anehacbmati, %@’aﬁd%&%lcychc

ne ut .are not linited to, met yl, ethyl,

blcyglcﬁr E%%Mc 1C %ytgtroseggpn rigg BFS confaipingd-12 carbon atoms. Examples of C3-
Ci, o%cl@'gl?](yyéfo{l% E}QIBMJ: but%ﬁgﬁn(gp#l e%ﬁ tB'c 8&%5{/):{@9’1’ 83‘?&8%@1 cyclopentyl,

entyl
cyclc{hem;lt MGhepmtoyblooﬁyhnbenle, ddeinyghtyl, bicyclo[2.2.2]oct-2-enyl, and

yl -1 -propyl and 1-pentyl. V\D 2004/ 106328
biey R AT 000763 39 Ao used herei n. G2 C8 a kenyl "
I eAeliseditRredh at$ab W atRtered hétgi'ogpél {? 4. QF LT ada?r.]romatic or

hydr ocar bon ‘group containin on at ons an

nonafoszatic mcyj@wb}réndfyohd ring Dﬁdfarbnanatbms atid frofist td%cﬂ&o@tbms

selec%ﬁ JJ{PBQ aﬁg sy, Stﬁ%{ag{dggl L )@%1;@(;%}‘\/ or A c{l@tgﬁcycles
inclutlé) bat A6 AoEHmitsd foahﬂflﬁln% onr qﬁgraﬁgﬁhﬂ{m?églégl ﬁ‘@ﬁ cﬁ&lrmyl

contai ning 2-8 car on t'ons a
oxazmﬂmfyf @zgghwlmetlﬂlnowl, @Etanyh shib&hyl, pipeddiayl, pfqiei‘a@ﬂ@l ldy
|tut W th ht hyl group use
morofA3S, PR, st RN, idfian s By i iRydargoup
benzMﬁdaVZBly@,f‘te@éfh%l}qflnH&l 1, 1sggu%§1tlﬁ§lg lgn&gﬂr‘ljﬁ;gl ShaDY gﬂﬂ gsprohdmyl

atons has been repla use

punny]@gsowogrlkl@qwmgmolyﬂ,éﬁ@nsl furazan@D pgHdmlyk engdol}gr mﬁox&olyl

n 10,th ke p's, hydr
thiazf oﬁs“%ﬂa ‘%éleﬂ“? ’Pﬁc%a%%lh @&L érgn%saﬁlaag%)ﬁe ahzolyl
pynml&:iﬁyl(:fg;oﬁid%my,h@ﬁﬁazd]ﬁfers to a C2-C8 al kynyl group in

whi ch one of
A “5- to 9- membered ring” is a 5- to 9-membered aromatic or nonaromatic

monocyclic or bicyclic ring of carbon atoms only, or of carbon atoms and from 1 to 4

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, morpholinyl, pyrrolyl, oxazinyl, thjazinyl,
diazinyl, triazinyl, tetrazinyl, imidazolyl, benzimidazolyl, tetrazolyl, indolyl, isoquinolinyl,
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the C2-C8 al kynyl group's hydrogen atons has been
replaced wiwth a bond. As used herein, "C3-Cl2
weyokoad3ks/| " refers to a non-aromatic, saturatBCI/CA2004/000793
nmonocyclic, bicyclic or tBdcyclic hydrocarbon ring
system cont ai ning 3-12 carbon atons. Exanpl es of C3-
qumélﬁm@lﬁur@é@n%@ Molﬂ[r@l’,@ﬁnhﬂc isdﬂ&omltbe@ﬁﬁomblyﬂ i fodal ?ld furazanyl,
to cyclopropy1 ycl obut cycl opent cycl ohex

pyridind @@@pwylbenzxy@z@bbtly¢onmdqeﬁémwp iy oyl triazolyl,

benz @c%/é B%%%O%Lp%n%qglfl%l g %dﬁ‘g’léred %Oﬁlgcﬂl gctlyls a

3- Ak Qs HERETh S d-BéRPéroGp Odn baWubatitaFd ok ansubriirated] i C
or bicyclic ring of carbon atons and from1 to 4

heAe ek henein 20-phenyd grasg cen basebsjiied onmsplsgigitedind
&\fl‘ﬁa éhe %ralqg cfegc%betd%efeﬁlf ?r% &g%r[‘g Be egulﬂgl i ﬁ%%ﬁk@o%umt ” when

azl ri

subsﬁﬂ'tddr B3y lmayas dubstithted %ﬁhzalnt;f iddéiredl subslitaenit b mﬂstltuents that do not
oxaziridinyl, azetidin azeti di nonyl, oxetany

adverstplyeafﬁqq:y the qgslp@; qetivity p¥ thp cp@apeytida ﬁxamp}]@ @gﬁf@rﬁ@d subst1tuents are

: thos$ éupgg hvle%( aPA @g%dgp%qlﬁngsz%e nézn;lbﬁ% arﬁéﬁt? }ﬂsclo%é'dt l?e%élﬁ ya{s'well as

halogé@hdoko, ib&s BHine)lor lﬂMbl:o? Ok NG 6 alﬂ&hylltétzgcgl auqyiyl hydroxyl Cis
pyrrolldlnyl ?5 puriny i soxazol yl, benzi soxazol yl , ~

alkoxylg @mmo niftig; ﬁzdnmmetwfmanwwan%ﬁ@ﬂﬂ phospbepaiesphostyne;

carb?)fylatil Wbongle 21%031 g§§1f¥+amlgglrlfgo ?%Lzle}}ya?rﬁfeq’lcwygen (=0);

haloflky1 @i tAfhoroh iy Giirbbc}aﬁd cydldﬁlzﬂl ‘Whjch,%a}&)e than®@yclic or fused
menbered ring" is a 5- to nbered, aromati c

or nerofisedpelyPyclickpgo é&ﬁipprepﬁdr CB@M’W:MM Qyclapgptybor ExgtohsyD, or 2
|
LA S P A O

pyrr6X@AY pipeAdlinft, ptrﬁra&niﬁ;ﬂiikﬁpl&dmyi rcbgﬂnazmﬁb wdﬂ)ocjzn]tc cmtheterocychc
not 1imted to, cycl opent cycl oh

X
monessigieBsH o - eyl piclicanily. g Boo i TaRLHY L PEa, indolsL,
furahy] )t%rdﬁa% ﬁ]})ﬁl li,r]nlﬁé %aﬁagéélbd 1@5%39{ {HW¥olyl, pc?ﬁﬁic%l%/{etrazolyl

I azli riazin razi nyl,
pyraiz6iyY @?ﬁﬂi}ﬁlyl qhﬁﬁbhn?]l, thaguihylinyl taehdmyb Ipyi'a,zmyh d)ghgidlzmyl pyrimidinyl,
i soqui nol i nyl, WO 2004/ 106%5 004/ 000793 30 d
ben@@ﬂ‘i@éplb’h%nzcﬁmpﬁléﬁ’d ,,ohppnzo gl}y(_l,), PERAYIXY: pRo{pmary, secondary,

Z | -OCH,CH;;
or ter&aq?g 1%CI}! 3)6,32%%' benz )2 a&g %ﬁé l?vﬁ‘lgﬂzglg}qa@@cm’ OCH,CH;
metﬁlﬁ@; CloNIzQ IQ(IHZGON Hphdhy ISOZNHQ,GQGHT b;, CHag Dﬁf@;l anid, such moieties

maygais?zfe?fhgé% ¥ dubRGrrgety iares e Sy B igse, BF Spgle: OCH:0-
E dubbiith&fls Blay %gﬁgﬁ%glg'b‘é%ﬁ%r substififtedRad a@ﬁﬁﬁitﬁbnt elected

enyl group can tituted or unsubstituted
fron&/‘&l&:hgtrb]q)sgroups descri bed herein are said to be

"substituted or upnsubstitute ubstit ut _ '
t heyn rﬁé’g“ﬁc%e YNPEET BASEIRRR %fd aaﬁ;shf'éggw i‘ﬁ%ﬁfﬁ?ﬂlﬁ? ﬂ@ﬁis effective

for: &Eeaﬁﬂggf Ct | VI{'H? ?etrt ﬁﬁe Mstic ﬁﬁ&@s@sﬁhibltﬂfg‘ tﬁ@?rdvﬁﬁ of a cancer cell

onpoun Exanpl es o
or npdpthsticrceld; tsaaiap iot premtgingraeviral infection; or inhibiting the rephcatmn or

infectivity of a virus. '
The phrase “substantially anhydrous,” as used herein 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
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those found in the exenplary conpounds and enbodi nents
di scl osed herein, as well as 10 hal ogen (chl oro, i odo,
whe@ange3es fluoro); CL.6 al kyl; C2_6 al kenyl; E2I/6A2004/000793
al kynyl ; hydroxyl; Cl1.6 aBkoxyl; amino; nitro; thiol;
thi oether; imne; cyano; am do; phosphonato
of Weﬂéldjiyphbﬂgﬁt and ar hoher pmbbdioeat, bess g yHan abolitf @.8§ percent of water by
sul fonam de; ketone; al deh ester; oxygen hal oal kyl

weighofghe reaptien MEHRREF RigaIC SBé’FBchcI i c cycloal kyl, which

ma% a8 e%ﬁﬁﬂ&it ' @]ilé-ﬁr fﬂ@%redcﬂ) a'b%ﬂeﬂtu§ gda Pf%'nﬁﬁéd%ﬂ Feterinary use
.g., cyclopropyl, cyclobutyl, “cyclopéntyl, or
ora wﬁirﬂm xhhikal use, the Tﬁhettetbeyaimcﬁdrmahjnw; arewﬂnmhstﬂmi ilp#solated form.

nonocycl i c or,fused or ,non- f used o cli
As ugdrhesiindiispjated pngrs .tli*ﬁtﬂiﬂ ﬂltﬁ BerEAP POHB Spél(% P?%ﬁwed from
otheo OJU r@f‘Ln}heer@ 3& Ry éoﬁrc@rsdaﬁtaﬁﬁﬁ%%ﬂ &ell, preferably bacterial
monaocy e

c I'Cc or non-f used polycyclic aryl
cultut€.og (b) apd’yﬁthehc orgaphtdhyﬂmeabgeac&drymmmmdbi griother embadiphent, via

conv%lﬁq&cg@gfe; 1qgés:ng1ggqr§qe%érchgﬁca§8@§punds éé'g'lre%/)' 'As used herein,

“purfﬁéﬁ*’ %e@ﬂ% tha%hé}f)lsblgﬁéh tht SO0K BRldiRY At 1ea%€ o5 ﬁﬁéferably at least
pyrazinyl, pyridazinyl, pyrimdinyl

ny
98%befwsingld a‘zmle’gechybhm@ompommﬂ’@rwtlghmf tb@lsszbfeu r any 1);

bel IneZSyF]lgt;OXﬁ/ ergin am, no p[’liég%a %(gr%g %ﬁy\ialueg}%ﬁl&fr 5 e‘rny zd) the change

o g AR 1t N AR

Ly
basetihsin the aquragmtmaiolr yolsntesif incgetivd cblytrd rhigs;eadr(b)ige numerical value

structur exanpl e -OCH2O-. These
wobtagﬁééwtm tl%mﬁﬁsp?lggwéﬁéuy be further substituted

?ths ?ec%%% $¢d IdPTinREbERNE Tondouhd PSR B AR eAAURS hatlone or

fecti amount™ s dn amount of a Triheterocyclic
moré:olnm cadetshat/or dowflé bartdswad, thérefore, texishad s’ﬁgfe@usomers, such as

cou e RSBl ROB RS SRS A Mccoaing o
the 1}1{/%@%)&1”@16 %Berﬁfcﬁl"s@fﬂ&tu?& Rpittdderdifif @@tth@Bforéthe compounds of the
ting the replication or |nfect|V|ty of a virus.

ivneBon, reacqnhpas ell'o§ ﬂbwanspoaﬁllng eaﬁtmmie(’é@%nd steygoigeypers, that is, both
herein.in connecti.on with a reaction X a
the {gPcls EFEn o e e Ao R e B ey Blreglt

dias %{Erfcaﬁ% \\{1%51 5nd3éiﬁﬁﬁd>rﬁ&$c arldef&rebib@neddmiitures, 2af. catdmates.
wat er t; in one enbodi nent, |ess than about

o S'Xspmed hmemmdzmm$ oihesrs: m@pﬁ@i\z@ewmo tytegepmegically pure” means

and i n anot he
s olstion o8 APEEA L F-RELETohy!  CEreroare {5 EF Al e o
othd¥istebddhi @nRis OF tHA HosnpdRhd, EFr- exhﬂﬁplél,’lﬁ st@fé@ﬁﬂhﬁﬂl}t pure\lbmnposnmn ofa
adm nistered to a patient, e. a mamual

for
competuad hamg/omts(énrabqaen@r rilhe selstansip]ly fiea pf {lig @ppesife enantiomer of

the (%rc%)}q?ﬂ%tn %A%grlﬁééanco ?@lﬁﬂedcsqrr?r t%grgé A C%Ing&%jcl lkﬁ%ﬂ%stﬁ}oaéh‘ﬁql centers
will Hel sUB3t A1 R0Y Glee &f CRRPOLAEDeMES TeRacaiREnt s Anypitd stereomerically

conmponents of either (a) a natural source, such as %
puretcmtound comiprisesredtiesythas a)bogh%q%; by gyeight of stereoisomer of the

compound and less than about 20% by weight of other stereoisomers the compound, more

preferably greater than about 90% by weight of one stereoisomer of the compound and less

than about 10% by weight of the other stereoisomers of the compound, even more preferably
greater than about 95% by weight of one stereoisomer of the compound and less than about

5% by weight of the other stereoisomers of the compound, and most preferably greater than
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culture, or (b) a synthetic organic chem cal reaction
m xture. I n another enbodi nent, via conventional
wao emhnogees, the Triheterocyclic Conpounds ar ePCT/CA2004/000793
purified. As used herein, 32purified" neans that when
isolated, the isolate contains at |east 95% _
abouP9 B &¥yaiadightaif ohe sisteokOm8BSA the tompsimiging less than about 3% by weight
Tri het erocyclic Conmpound gy wei ght of the isolate. As
of the ethgr sieteaispmersyf thefOMPORNE val ue" refers to the val ue
obkal i Qs ok %ﬂ@'fﬂr‘%hﬁt b
av%r aggg}eﬁgngﬁd\s}éﬁ&swl% Hfrileat ngf &Eﬂé 'S gl vid i nbl§)/ntC %n ©
resol @ hgetielranmpasealt Ien:mtiometm sterevisgeers byrmell*lmlownmn@hods such as
. negative control mce; t he_nuneri cal
chirabpPeserae chambiogaty Shisgl st gt megropyea g el pmfigeraphy,
crystglﬁ%% hé§ g«ﬂﬁh AR ey QXfrfrlhle‘i, %é_i‘?é%ﬂﬂ%g @fe 50'?1?pound in a chiral
i nv |on c ave ‘one or re chiral centers and/or
solveétpu EhﬁltbﬁdeSSarﬁl‘sﬂerecblbﬁnﬁﬁ ozrealseké shtamed ey dakenamgally or
such as. doubl e-bond isoners (j.e.., onet.ric .
enarf SREr Sy, PEMEVATTGRBIRS, Feghents 3t CRUUHE Y M REO M eRgng e
tion, the chem cal structures depicted
Synﬂ#?l?éﬁﬁﬂ&gnd ther efore the conpounds of the ivnention,

entighpadde albtedahathfnhemos a dspmpahqyg)eewmtal depiste] stpdture and a
st er eoi soners, s, both 20 t&é omer

namp g P9 ARG, (o JERIFEH FREIVTE FOBIS, TEATToHuibs Hefepghemistry
of a Qtlr‘& fureQr a gftﬁﬁlto? L&ATB <G8 hbinBidhRd V\ﬁ@ld fdi""éﬁﬁﬁibl@ NBS1d 6r dashed
nd Ster ebi someric m xtures, e.g., racemates. used

11nesh &te&ltﬂﬁctamlonpdr&&soﬁihh etrwture is tochednteguigted hsaenoempassmg all
"stereonerically pure" nmeans a conposition that

Stere@bﬁQBWF%‘éfé one stereoisomer of a conpound and is
SUhgL ?&igvﬁ’{% Xbﬁr@ﬁ%ﬁfl{s an@ W deHhRIDE) ﬁﬂé‘é@ yefidd dthetivise, are used -
conpoun r exanple, a stereomerically pure

in tiéogpecisicatian of a 25 conpound having one chiral center
will be substantially free of the opp05| te enanti oner
of the cogpevidtioN St ereomerical | Dgfini n:on‘posn tion
of a geopound havi ng two-C{OY(CEBpters will be
subst anEFal |y free of ot heN-dethglfenmende s of t he
conpoudpgf A typical st erédrkisdigtichylphpsphinogierrpeanad
conpr iBE& greater than abbNtdigetybprmanight of
st er edPNI®ELr of the corrpdun@thﬁlﬁ@f@@@% t han about 20%
by vveegif of other steredfteabidiofurame conpound; nore

30 pr Iy greater t h&HRYARGR® 90% by wei ght of one
ster edi®¥ter " of the comp&tidBOand | ess “than about 10%
by wei PEof the other s omers of the conpound,
even e preferably gr t 95% by wei ght
of one, ere0| somer of t ene%?%%g | ess than
about \NEI ght of t

conpo d nost pr efer1 a%
2004/ 1 gg§ PCT/ CA2004/ OQ_Qq 9@3@ by wei ght

of one Stereoi somer of thge Qﬂﬁ@ n and | ess than
about 3% by wei ght of the other stereoisoners of the
conpound. Enantioneric and stereoisoneric m xtures of
conpounds of the invention can be

tt‘fl!?h 5’1&@1 %ﬁ’l%ﬁﬁé of the
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resolved into their conponent enantioners or
stereoi soners by well -known nethods, such as 5

we bionabesphase gas chromat ography, chiral - phasep¢i/gh2004/000793
performance |iquid chromat yraphy, crystallizing the
conpound as a chiral salt conplex, or crystallizing
Ster coi o 'IER&FSBES%P-ﬁ@&d b SNieEly

st er eonerically or nti omer.i cal

i @R FopaLes thee%f&éht) Comgprpndak farfy%% &'ty s vigbility jof ifrpancer cell
ines YOS €Fos SHER e Shofial ol IRV abt RIS, 2o REARALE hours
post—tséatmemtumﬂq a5dM of Campouid/ktartrdtat structure, t he

Iplcted structure controls, In additian,, if

apwsHBHitsEssfhe wnagon it brdy v a0t S (Bruics vt following
t I
frea éf{i,#é ittt Aok 08 LR f el 1 TARTRIFp B 25 mprkg
Line st-rreyoresemes ths comirdd @raupt hnqametrqﬂemtsethe cisplatiss tragimehd group, and
stereoi sonmers of it. 15 The foll owi ng abbrevi ati ons

line -On Eepresents ﬂaf‘e?ipmp?lﬂ%taﬂmﬁ? BeUmMgRk gAY ot herwi se, are

,cat
ﬁgu &3&1 68%?@8’18}1 E{}: i Ntkl-ﬂl T Vﬁﬁh‘{e}ﬁ}é Irsggfr)n e%idﬂl Wdr@ fnplanted
with C33A hinsad icpitviray tqcasqelis mog frea‘w(bwﬂ:h eisphik at a dose of 4 mg/kg or

N, N-di net hyl fo di met hyl sul f oxi de
Compeund JHgidradst 4 2 B i ey BRSSP RS o1, ime -A-

| and
repreg,@mhg%fsgﬁﬁﬁ treatHeélF g@éﬁ}d é?‘ﬁe?h ﬁ@f*ﬁ% &%ﬁ@@gﬁfémecaﬁﬁte

treatrﬂerﬁgnb@zabl cycl o[ 5. 4. O] undec- 7-ene LC/ M5 Liquid

Cré{po a o%ﬁgrgg%lﬂgly % 1%%1% 68 ?Frtorlgruvpl g{n%oggr’i)’c? ? (Drug) over

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-drug) on

the growth of prostatic tumors in mice.

5. DETAILED DESCRIPTION OF THE INVENTION

51 THE TRIHETEROCYCLIC COMPOUNDS OF FORMULA (Ia)

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

(Ta)
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4. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 conpares
the effect of Conpound 1 tartrate on the viability of

W bew4geaseer cel | i nes H1299 and C33A and t hereDCAR104/000793

cell lines HVEC and MRCS, &$ neasured 72 hours
post-treatnment with 0.5 Mof Cogpound 1 tartrate. 5
Figure 2 illustrates the vaRrgat)on in body weight of
SCID mce over tine foll ow ng=\rea nt with
cisplatin at a dose of 4erg/ g or—Qonpound 1 tartrate

at a dose of 4.5 ngRig. e Nb- r sents the
control group, line 8 %i splatin
treat ment group,_and © J0- répr t he Compound

1 tartrate treatfent gdup. Figure 3 illustrates the
change in tunor vol wfe i rRZCI D mice which were
inplanted 10 with C38A human cervical cancer cells
and treated with cisplatin at a dose of 4 ng/kg or
Compound 1 tartrate at a do £ of 4.5 ny/kg. Line -o-
represents the control grouz,a)l ine -0- represents the
cisplatin treatnent group, and line -0- represents the
Compdphdmbetuictlilpi@eptable aalistheregf, sthereidi gur e 4:

T NG TN S i -

(Ia)_pl acental al kali ne phosphatase. Figure 5: Conversion

of Conpound 66 (Pro-Drug) into Conpound 1 (Drug) over

t i defirsi subglasseftbe Tohetprocy¢liccCorapdunds bf Bsrinula(la) is that wherein:
phasph se. Figure 6: The effect of Conpound 1
MesyatE!Sal t and Conmpound 66 (pro-drug) on the

gr gggp_@l{k rostatic tunors in mce. 5. DETAILED
DE 1-PTI OF THE I NVENTION 5.1 THE TRI HETEROCYCLI C

COPGNIDBsFadORMULA (1 a) As stated above, the present
in en;/wién enconpasses conpounds havi ng the Formul a
(|§)41 ( 4/ 106328 PCT/ CA2004/ 000793 34 RR7 s R 6

R1Q {dond\sueBlass of t@TBHetMoc%i]c @nﬁﬂmds'of Formula (Ia) is that wherein:
Qs -O-; ' ‘
Q: s -C(Rs)- |
Q3 is -C(Rs)-; and
Q4 is -C(Ro)-.

A third subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Qris-S-; |

Q2 is -C(R3)~;

Q3 is -C(Rs)-; and

Qa4 is -C(Ro)-~.

A fourth subclass of the Triheterocyclic Compounds of Formula (la) is that wherein:
Qy is -NH-; '

Q215 -N-;

Qs is -C(Rs)-; and

Q4 i8 -C(Ro)-.

A fifth subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:

Q; is -NH-;



10

L5

R12 R13 (la) and pharmaceutically acceptable salts
t hereof, wherein: QL-Q4, R2, R4, R6-R8 and R10-R13 are

waledouned2ébove for the conmpounds of fornula 5SPCT/@A2004000793

first subclass of the Trihéferocyclic Conpounds of
Formula (la) is that wherein: QL is -NH; @ is
-qz%)e@3§§is-C(R5)-; and 10 4 is -C(R9)-. A
second subcl ass of the Triheterocyclic Conpounds of
Fébitath-;@hd) is that wherein: Q is -0-; Q@ is

- C( R3) =, Is -C(R5)-; and 15 ¥ is -C(R9)-. A third
s%&fé%@9gfg the Triheterocyclic Conpounds of Fornul a

(lAadixihSsubBiaés oMY Biilbtero&Pelic ConpoundPof Form&laRE)-is theBwhérein:
-C(R5)-; and 20 Q4 is -C(R9)-. A fourth subclass of

t K& iTrlNHet er ocycl i ¢ Conpounds of Fornmula (la) is that
\A@fr.ei(?' A is -NH; @Ris -N; BBis -C(R5)-; and

2585 ¢RI Ro)-. A fifth subclass of the

Tig,hiet exrgycl i ¢ Conpounds of Formula (la) is that

wher ei n: QAis -NH, WD 2004/ 106328 PCT/ CA2004/ 000793
3%:@-CH-;a0dR3)-; @ is -N; and 4 is -C(R9)-.

R, and Rg are -H. ‘

A seventh subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Q; is -NH-;

Q2 is -C(R3)-;

Qs is - C(Rs)~; ,

Qs is -CH-; and '

Ra, R4, Rg, Rg and Ryo-Ry3 are -H.

An eighth subclass of the Triheterocyclic Compounds of Formula (Ia) is that wherein:
Q, is -NH-; '

Q2 is -C(C1-Cs alkyl)-;

Qs is -C(C;-Cg alkyl)-;

Q4 is -CH-;

Ry, R4, R, Rg and Ryg-Ry3 are -H; and

R7 is -O-(C;-Cs alkyl).

An illustrative Triheterocyclic Compound of Formula (Ia) is:

Compound 1

or a pharmaceutically acceptable salt thereof.



A sixth subclass of the Triheterocyclic Conpounds of
Formula (la) is that wherein: 5 QL is -NH; Q is
WO QR3)6328 B is - C(R5)-; & is -CH; and RCHEHOA2086/000793
are-H. 10 A seventh subcl ass of the Triheterocyclic
Compounds of Fornula (la) is that wherein: QL is
- Nhtone &Abbdinref, B3hmpound®’ sipharmdoeit®atly ac@ﬂ)taibfe safthk a tapisle salt.
5 R2, R4, R6, R8 and Ri 0-R13 are -H. glhth
In an@thbrcernalscshmentt ﬁ@nnrwn@ek %P]@%WW‘EICMQM%E 68t Parmedyiate salt.

LI o e 1ORE Ry b o) et o

R4, R6, RS and R10-R13 are -H, and R7 is -O (Cl-C8
alkyl). An illustrative Triheterocyclic Conpound of
Forrrula(laol\s OCH3 CH3 6N NH H NH X 5

el naceutical ly acceptabl e d%

O her illustrative Trihetensefclic
Compound e {mJI a (I a) are shown bel ow
Compound 2 ‘ Compound 3

2-[5-(4-Todo-3,5-dimethyl-1H-pyrrol-2- 2-[4-Methoxy-5-(3-methoxy-1H-pyrrol-2-
ylmethylene)-4-methoxy-5H-pyrrol-2-yl]- ylmethylene)-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}-1H-

- ylmethylene)-4-methoxy-5H-pyrrol-2-yl]- indole;
5,6-dimethoxy-1H-indole; '



0-1, ONN N1I~"N NNNO pound 3 Conpound 2 Com
2-[5-(4-10do- 3, 5-di nethyl -1 H pyrrol - 2-
wQ@2(4AdBe$hoxy- 5- ( 3- met hoxy- 1 H pyrrol - 2- PCT/CA2004/000793
yl met hyl ene) - 4- net hoxy-5H gyrrol - 2-yl ] -
yl met hyl ene) -5H pyrrol -2-yl]-1Hindole; 1 Hindole;
| Br 0OONy NN ONNN N Conpound Conpound 4
r ono- 2-[ 5- ( 3,¢a- di net hyl - | H pyr -
hyl-1 H pyrrol -2-
et hoxy- 5H-pyrrol -
pt hoxy- 5H pyrrol - I - |ndoI e;
l 5, G-w oxy- | i ndol e; WD 200 o 328
PCT/ 00 7 00~ | NJNN O M -- N
O~ npound 5)}2 5(35D|rrethyl pyrrol-2- N N
yl net|hyl ene) -4- nmet hoxy-5 H pyrrol -2-\yl] -

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

Compound 8

2-[5-(3,5-Dimethyl- 1H~pyrrol-2-ylmethylene)
—methoxy—SH—pyrrol—2-yl] 3-(4-phenyl-

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

;

H

Compound 6
2-[5-(3,5-Dimethyl-1H-pyrrol-2- Compound 9
ylmethylene)-4-methoxy-5SH-pyrrol-2-y1}-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 met hoxy-i ndol e-1-carboxylic acid tert- N\

butyl ester; Conpound 8 2-[5-(3,5-Di nethyl-1
woR@ynesks 2- yl net hyl ene) -

4- met hoxy- 5H pyrrol - 2-y1] - 38 (4- phenyl -

pi perazin-l-ylmethyl)-1 Hindole; OOCH NNOH N\ \

I \ NN N N Conpound 6

5-(3,.5- D net hyl -1 H pyrroi - 2- Apound 9
y mathfJ ne) - 4- met hoxy- 5H pynol - 2-Yyl ] - 3-
2-1{2-\5-(3p5-Di rrethyl-ll—l-pyrrol-ﬁ

PCT/CA2004/000793

) - 3- hydr oxynet hyl -
-1 Hindol - 3-yl

H pyrrol - 24 /et hyl ene) 4- net hoxy- 2- (3
- et hyl am@ nonet hyl -1 H Conpound 13
i ndol - 2-y1) - 5H pyrrol =3-y1] - net hanol ;
Compb@nd 80 Al | yl ami nonet hyl -1 H-i ndol - 2-yl ) - 5- (2
[5-(3, SliDimethh) it Hipyirtop2rylmkth@lepb)ret hyl ene) - 4- net hoxy- 5
4-methbBYS A RhmethylathhofRitgaHr . Compound 13 ,
indol-2-y1)-5H-pyrrol-3-yl]-methanol; [2-(3-Allylaminomethy!-1H-indol-2-y1)-5-(3,5-
dimethyl-1H-pyrrol-2-ylmethylene)-4-methoxy-
5H-pyrrol-3-yl]-methanol;

Compound 1
2-[5-(3,5-Dimethy1—1H—pyrrol—2-y1methylene)-
4-methoxy-5H-pyrrol-2-yl]-1H-indole;

Compound 11
{5-(3,5-Dimethy1—1H—pyrrol—2-y1methylene)—
2—[3-(isopropylamino—methyl)-1H—ind01—2—
yl]-4-methoxy-5H—pyrrol-3-y1}—methanol;



NOH ~ NN O~ N aNUNN N\ Conpound 1
2-[5-(3,5-Dinethyl -1 H pyrrol -2-yl net hyl ene) -
wa200te28/-5 H pyrrol-2-yl]-1 Hindole; ConmporeiiCA100§/000793
-(3, 5-Dinmethyl-1 Hpy?rol- 2-yl mathyl ene) -
2-[3- (i sopropyl am no-nethyl)-1 Hindol -
V. ] 4- met hoxy-5H pyrrol -3-yl} -nethanol ;
§2094/ 106328 PCT/ CA2004/ 000793 39 S O(‘jl NaN N N

{2- 5=03, 5- Di et hyl - 1H pyrrol -
5- 'QIQt hyl - 1H pyrrol 2- yI met h

0O N NN

et hyl)-1Hi pdol e; 4 N N
Compound 1% 2% 5-(3,5-Dinmethyl -1 H pyrrol -
yl met hyl eng¥=~4- net hoxy- 5H pyrrol - 2-yl ] -5-
met hoxy- 1Hi ndol e; Conpound 18 2-[5-(3,5-DFethyl -1

H pyrrol - 2-yl net hyl ene) -
Compou%)é 12 4 Y ) Compound 14

{2-[5-(3,5-Dimethyl-1H-pyrrol-2- 2-[5-(3,5-Dimethyl-1H-pyrrol-2- ylmethylene)
ylmethylene)-4-methoxy-SH-pyrrol-2-yl]- 4-ethoxy-5H-pyrrol-2-yl}-3-(2-morpholin-4-yl-
1H-indol-3-yl}-thiophen-3-yl-methanone; ethyl)-1H-indole;

Compound 15

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

ylmethylene)-4-methoxy-5H-pyrrol-2-yl]-5-

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




4-isopropoxy-5 Hpyrrol-2-yl]-3 -(2-pyrrolidin-
2-yl-ethyl)-1 Hindole; WO 2004/106328
wERODADR3H4/ 000793 40 HO 0 OO O N O N O- PCTMCA2004/000793
Conpound 16 N\ 2-[5-(3,540Di nethyl -1 H pyrrol -2
yl met hyl ene) - 4- met hoxy-5H pyrrol -2-yl]- 1 Hindole-3
boxylic acid; Conpound 19 5- { [5-(3, 5-Di net hyl -1
) ,p\yrrol-z-yl] -1
- 5- oxo- pent anoi ¢ acid/nmethyl ester; ON
N™-' Conmpound 17 N
-(4 i odo-3, 5-di met hyl -

+ pyrrol- O
' -yl]- 1Hindole; O
01 Conpound b0 {2 [ 5- (4 Et hoxyoxal @, 5-dinethyl -1
Hpyrrol - ¢ et hyl ene) - 4- me O
H indol - 333§ - oxo-aceti c aci

Compound 16
2-[5-(3,5-Dimethyl-1H-pyrrol-2-
ylmethylene)-4-methoxy-5H-pyrrol-2-yl]-
1H-indole-3-carboxylic acid,

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

Compound 17
3-Iodo-2-[5-(4-iodo-3,5-dimethyl-1H-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-5H-pyrrol-2-yl]-1H-
indol-3-yl}-oxo-acetic acid ethyl ester;



\'1 1 N N\ OZZ-_ON/ O NN Conpound 21 N\

5-Brono-2-[5-(3,5-dnethyl -1 H pyrrol-2-
wQ kevetibobene) - 4- net hoxy- 5H pyrrol -2-yl ] - PCT/CA2004/000793
i ndol e-1 -carboxylic acid tdtt-butyl ester; Conpound 24
2-[5-(3,5-Dinethyl -1 Hpyrrol -2-yl net hyl ene) -
Br4- ethoxy-5 Hpyrol -2-yl] -3 -(2-pyrroli din-2-yl-
= 'OSOO-l\I\NN

yl me ei/hoxy- 5H pyr 1 '
-ethajone; 1 K indol -3-yl}-(5-pyrith
yl ) - met hanone; WO 2004/106328 PCT/ CA2
Conpond@¥ N O O N N\ N N Conpound 26
5-Br0mo—2-[5-(3,5—dimethyl—1H—pyrrol-2-
ylgnithylene)—4-methoxy-5H—pyrrol-2-yl]-
indole-1- ic aci ;

e-1-carboxylic acid tert-butyl ester; - Compound 24
‘2{ [3(3,5 -?I_ilmethyl- 1 H-pyrrol-2-ylmethylene)—
-ethoxy-SH-pyrrol-2-y1]-3-(2-pyrrolidin-2-vi-
ethyl)-1H-indole; i g

W
004/ 0

Compound 25 :
1-{2~[5-(3,5-Dimethy1-1H-pyrrol~2-
_ylmethylene)—4-rnethoxy-5H-pyrrol-2-y1]-lH-
indol-3-yl}-ethanone;

Compound 22

{2-[5 -(3,5-Dimethyl-1H-pyrrol-2-
y1m§thylene)-4-methoxy-5 H-pyrrol-2-y1}-
1H-indol-3-y1}-(5 -pyridin-2-yl-thiophen-2-
yl)-methanone;



Compound 23
2-[5-(3,5-Dinethyl -1 H pyrrol -2-yl net hyl ene) -
w@ 2004506333 5- Di net hyl -1 H pyrrol - 2- PCT/CA2004/000793
4- et hoxy-5H pyrrol -2-yl ] - ¥ H i ndol e- 3-
yl met hyl ene) - 4- net hoxy- 5H pyrrol - 2-yl ] - car bal dehyde;
1 Mdndol-3 -yl } -isoxazol-3 -yl-nethanone; QA N,
N\LINN N O ON N Conpound 30 2-] g 5-Dinmethyl -1
2-yl met hyl ene) - Conpound 2
yrrol -2-yl]-5- mgtAi0x

hyl -1 H pyrrol - acid
gst er;
4- met hoxy- 5H- pyrrol - 2-yl ] i ngdol - 3-yl }
-fu pt hanone; aN N O N N N meuard 28
2-[5- (3, 5- Oyrey -1 Hpyrrol -2- V

Compound 3 - {2-[5-(3,5-Dinmethyl -1 Hpyrrol-2-
yl met hyl ene) - 4- et hoxy- 5H pyr r @loniophd 26 H i ndol -3 -yl
Corﬁgouﬁﬂ'ﬂ' ) - di met hyl - am ne; WO zq@«Bﬁoﬁmﬂ%IH-%ol- -ylmethylene)-

(2-[593 5P, 000193 1 A3 O O - -1 alBethetNs AN rroN 28 N1indole-3-
ylm&ﬁ%g%pﬁn%éiogsfﬁi ;))YITOI—Z-yl]- Carbaldehyde; mdole

1H-indol-3-yl1}-isoxazol-3 ~yl-methanone;

Compound 30 ;
2-[5-(3,5-Dimethyl-1 H-pyrrol-2-ylmethylene)-
Compound 27 4-methoxy-5H—pyrrol-2-yl]—5-methoxy—indole-
{2-[5~(3,5-Dimethyl-1H-pyrrol-2- 1-carboxylic acid tert-butyl ester;
'ylmethylene)-4-methoxy-5 H-pyrrol-2-y1]-

1H-indol-3-yl}-furan-3-yl-methanone;

Compound 28
2-[5-(3,5-Dimethyl-1H-pyrrol-2-

ylmethylene)-4-ethoxy-5 H-pyrrol-2-y1]-1H-
indole; Compound 31

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




2-[5-(3,5-Dinethyl -1 Hpyrrol -2
yl met hyl ene) - 4-i sopr opoxy-5H pyrrol -2-yl]- 1 Hindole;
w@eovpoonses 32 2-[5-(3,5 -Dinmethyl -1 PCT/CA2004/000793
H pyrrol - 2-yl met hyl ene) - 43 :
4-1i sopropoxy-5H pyrrol -2-yl]-3-(2-norpholin-
4-yl -ethyl)-1Hindole; and \N, N N N__&onpound 33 (2-

[5 thyl -1 H pyrrol -2-
N\ ne) - §-i sopropoxy-5Hpyrrol -yl - 1

- i/ndoMy3=,} -ethyl)-dnet hyl -am ne 004/ 106328
PCH’/ CA2004/ 00793 44 OH OH O-- \ | ~~ NNN
Conpound mpound 34 {2-[ 5.3, 5/Di Q
H pyrrol - 2-yl/m 2-(3, 5-Di net -2-yl met hy
et hyl ene) /4=Tret hoxy=SH- pyrr o -(1
Hindol -2-yl)-2H pyrrol -3 -1 FFri et hanol
C -Oldg)-O\\OO~NNN//0011~NN xqpound 35
ompout

2-[5-(3,5 -Dimethyl-1H-pyrrol-2-
ylmethylene)—4—isopropoxy—SH—pyrrol-2-y1]—
1H-indole;

Compound 32
2-[5—(3,5-Dimethyl—1H—pyrrol-2-ylmethylen§)-
4-isopropoxy-5H-pyrrol—2-y1]-3-(2—morpholm—
4-yl-ethyl)-1H-indole; and 4

* Compound 33
(2—.{2—[5—(3,S-Dimethyl-lH-pyrrol-Z-
ylmethylene)—4-isopropoxy—5H-pyrrol-2-y1]-
1H-indol-3-y1}-ethyl)-dimethyl-amine



1-{2-[5-(3,5-Dinethyl -1 Hpyrrol-2-y I methyl e
ne) - 4- m et hoxy-5H -pyrrol - 2-y Conpound 38
WO keosnaisks 1-yl } - 2- net hyl - propan-1-on e Car boni BCEHCA2D04/000793
tent-butyl ester 2-[5 -(345-dinethyl-1 :
H pyrrol - 2-yl met hyl Og_le ne)-4-i so p ro poxy-5
H pyrrol -2-yl]- I'ndol -4-yl ester OO0 O ENHN \ N
'~ NNN 0/1--]¥ Qonpound 36 Carbonic acid te t-butylo—

ester -(3,5-dinethyl -1
H pyr - yl/met hyl - met hoxy-5H-p
Hi 2- 3,%-Dirrethy|-‘1‘|—l—pyrro|-2-y|

ester thyl ene)-4-netht H pyrrol -2-yl]-
i ndol e- 1- carboxylic acif dinmethylam ide WO

2004/ 106328 PCT/ CA2004/ 000793 45 ON N_N 0j XN. N O\
CH Cogpound él{) Conpound 43 2-{2-[5- (3, 5°8"po e"?hyl -1 .
H pyr FOIRSN 5t o 15 (3, 5- Di met hyl - 1 H py 2:643,8-Dithethyl-1H-pyrrol-2-yim

| met har{Seninethy ktH-byovoy2-Sinketnyr 1 ol - 2-y ethylene)-4-methoxy-5H-pyrrol-2-yi]
et hy| [@pP-(aHinslobb)y 2t pyrokBr ol - 2- yl | -1H-indol-3-yl}-methanol
I]-1i rdol - 1- yl }-et Ba_rlol -i ndol - 1-yl } - phenyl - net hanone

O/[OJ\Ok \g

Compound 35

1-{2-[5-(3,5-Dimethyl-1H-pyrrol-2-y
Imethylene)-4-methoxy-5H-pyrrol-2-y
l}-indol-1-yf}-2-methyl-propan-1-on

e

Compound 38

Carbonic acid tert-butyl ester 2[5

-(3,5-dimethyi-1 H-pyrrol-2-yimethy|
ene)-4-isopropoxy-5H-pyrrol-2-yi}-1
H-indol-4-yl ester ' :

Compound 36

Carbor)ic acid tert-butyl ester 2-[5 Compound 39

égg'g'?;g;%? I—é—lf)lyrrol-Zl-)Z/Imlethyl. - 2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylme

ndol-4-yl esteryn -pyrrol-2-yll-1H- . thylene)-4-methoxy-5H-pyrrol-2-yl}-
' !(rjldole—1-carboxylic acid dimethylam

ide



Conpound 41 O 3-{5-[5-(1

t hoxy-p yrrol -2-ylidenenethyl]-2,4-d
pyrrol - 3-yl }-propan- 1- ol HQCT/CA2004/000793
-(3,5-Dinethyl -1 Hpyrrol-2-ylme F

5

H I ndol -
WO pooat1ivsks HO
Compound 44 O 2-[
t hyl ene) - 4- et hox H-pyrrol -2-yl]-
i ndol e-1-carboxylic acid 2,3-dihydr N N oxy-propyl
ester N Conpoynd 4 2\ \ O FN2[5-(3,5-Dirrethyl\-1
H-pyrrol 2- yI EON  thylene)-4 isopropoxy-5H— pyrr ol -

O O(}|NN
2-y

5H-py rol - 2-y I]

N1 N

Compound 40

, Compound 43
2-{2-[5-(3,5-Dimethyl-1H-pyrrol-2-y

{2-[5-(3,5-Dimethyl-1H-pyrrol-2-yim
Imethylene)-4-methoxy-5H-pyrrol-2-y ethylene)-4-methoxy-5H-pyrrol-2-yl]
- I}-indol-1-yl}-ethanol -indol-1-yl}-phenyl-methanone

ow

Compound 41

3-{5-[5-(1H-Indol-2-y1}-3-methoxy-p
yrrol-2-ylidenemethyl}-2,4-dimethyl
-1H-pyrrol-3-yl}-propan-1-ol

HO

\( Compound 44

2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylme
thylene)-4-methoxy-5H-pyrrol-2-yl}-

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-2-y
[}-5-fluoro-1H-indole

Compound 45

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

thylene)-4-isopropoxy-5H-pyrrol-2-y
[l-6-fluoro-1H-indole



\ | Compound 48 Conpound 46 2-[5-(3,5-Dinethyl-1
H pyrrol-2-ylme 6-Chloro-2-[5-(3,5-dinethyl-1 H pyrr
wao booaes)s 4- met hoxy- 5H pyrrol -2-yl]- PCT/CA2004/000793
ol - 2-yl nmet hyl ene) - 4-i sopr ogexy-5Hp |
H i ndol e- 3-carboxylic acid (3-hydr yrrol-2-yl]-1
H i ndol e oxy-propyl)-amde O NNNN NO ON

[)-eth y-5 Hpyrrol 2-yl}-10
¥ A oP met hyl -1 H-pyrrol -2-ym
e n e)-4-nmethoxy\5 pyrro I-2-yl]-
i ndol e- 1- car boxyNi aci d tert-butyl es
2004/ 106328 PCT/ CA2004/ 000793 47 OH OX
,5-Dinethyl -1 H pyrrol -
yl)-2H pyrrol -3 Conpound 53
pyrrol -2-yl neth | ene)-5-(1
ePe

y
- ol N
[ 2- (3, 5-Di net g

H icgdol - 2:yl)-2Hpyrrol - 3-yloxy] -ace PolEidd8et hyl

est'EYMRgIY 46 2-[5-(3,5-Dimethy-1H-pyrrol-2-yime
6-Chloro-2-[5-(3,5-dimethyl-1H-pyrr thylene)-4-methoxy-5H-pyrrol-2-yl}-
0'-2-ylmethylene)-4-isopropoxy-5H-p 1H-|ndole-3-cafboxylic acid (3-hydr
yrrol-2-yl]-1H-indole oxy-propyl)-amide

Compound 47

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

2-[5~(3,5-Dimethyl-1H-pyrrol-2-ylme
thylene)-4-methoxy-5H-pyrrol-2-yl}-
indole-1-carboxylic acid tert-butyl
ester



ONI / NNN N~O NN Conmpound 51
2-[5-(3,5-Dinethyl-1 Hpyrrol-2-ylne O

W@ bookao32s 4- ( 3- met hoxy- benzyl oxy) -5H - pyrr ol - PeyCh2a4/000793
H i ndol e Conpound 54 2-[5- @3, 5- Di net hyl -
H pyrrol -2-ylme thyl ene)-4-nethoxy-5H pyrrol -2-yl]-
N N i ndol e- 1-carboxylic acid (4-benzylo A N
xy-phenyl)-amde O N / N\ Conpound 52 0
2-[5-(3,5-Di methy®1 H pyrrol-2-yIime thyle o
ne) - 4- met hox = pyrrol-2-yl]- indol e-1-carboxyli 0.

‘ am no- phenyl ) -am de WO 2004/ 106328

48

NNNON\ Br Conpound /55
H pyrT10l - 2-yl net hyINs

(3,5-di nethy HO
y-5Hpyrrol -2-yl]-indol -1-yl}- mstha 0 o\
4-{2-[5-(3,5-Dinethyl'-1 H pyrrol-2-y

Compound 50
2-(3,5-Dimethyl-1H-pyrrol-2-ylmethy
lene)-5-(1H-indol-2-yl)-2H-pyrrol-3
-ol

Compound 53

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

Compound 51

2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylme ! 0
thylene)-4-(3-methoxy-benzyloxy)-5H

-pyrrol-2-yl]-1H-indole

A\
A
N:
N
Compound 52 2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylme
thylene)-4-methoxy-5H-pyrrol-2-yl]-

indole-1-carboxylic acid (4-dimethy
lamino-phenyl)-amide

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

o/




(met hyl ene) - 4- net hoxy-5 Hpyrro |-2-y
I]-indol-1-ylnmethyl}-phenol OOHo \ I NN/ HO N\

w0 20d4Mbds28 Conpound 56 2-[5-(3,5-Di nethyl -1 PCT/CA2004/000793
H pyrrol - 2-yl me Conpound 598

t hyl ene) - 4-i sopropoxy-5H-pyrrol -2-y
2-[5-(3,5-Dinethyl-1 Hpyrrol-2-ylnme 1]-1

H i ndol - 6-0l thylen e)-4-methoxy-5H pyrrol-2-yl]- 1
H-i ndol - 4-0l 0 @(wlo NN NNON N Conpound 57

Cony 3,5t{Dinethyl- 1 Hpyrrol-2-ylne
2- Fpyrrol -2-ylne
t hyl epd) 5, » drrol-2-y|]-
t hyl ene) - 4- i sopr opox pyrrol -2-y
SH-[1, Y& 45f||ndole I1-1 Hindol-45o0l
2004/ 106328 CA2004/ 000793 49 OO NV N NN
Br
Compound 55
(4-Bromo-phenyl)-{2-[5-(3,5-dimethy HO
I-1H-pyrrol-2-yImethylene)-4-methox
y-5H-pyrrol-2-yl]-indol-1-yl}-metha Compound 58

none

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

Compound 56
2-[5-(3,5-Dimethyl-1H-pyrrol-2-yime Compound 59
thylene) d-isopropoxy-5ri-pyrol-2-y 2-[5-(3,5-Dimethyl-1H-pyrrol-2-yime
I-H-indol- thylene)-4-methoxy-5H-pyrrol-2-yl]-
1H-indol-4-ol

Compound 60

Compound 57

6-[5-(3,5-Dimethyl-1H-pyrrol-2-yime
2-[5-(3,5-Dimethyl-1H-pyrrol-2-ylme - thylene)-4-methoxy-5H-pyrrol-2-yl]-
thylene)-4-isopropoxy-5H-pyrrol-2-y 5H-{1,3]dioxolo[4,5-flindole
{]-1H-indol-4-ol



p O H N Conpound 61 Conpound 64
2,2-Dinmethyl -propionic acid 2-[5-(3

W 20043083291 net hyl -1 H pyrrol -2-yl met h , 5- di met Pg1/€42004/000793
H pyrrol - 2-yl met hyl ene yl dfe)-5-(1
H i ndol - 2-yl)-2H pyrrol -
) - 4- met hoxy- 5 pyrrol -2-yl]-indol -1
3-yi]-(4-net ho% -phenyl)-am ne -yl nethyl ester O \O \'N
.~ N NNN K. O0=S=0 O Na" Conpound 62 o)
{2-[5-(3,5-D V| -1 Hpyrrol-2-ylm ethyl ene)-4/m
et hoxy-5 H py 2-yl] -indol-1-yl}-acetic @
Conpound .65 O°'Sgdi um salt of Sul furic aeiRd Jn
(2-{2-[5-(3,5-di

POt N BT {8 [ 5- (1 I—I-Indol-2-y|)-3-rretgé)xy-p
yrrol - Hyl i denengt hyl ] -2, 4- di net hyl 0
H pyrrol - 3-yl }-pRQpionic acid net hyl ester/ WO
2004/ 106328 P A?004/ 000793

Compound 61 Compound 64
2 2-Dimethyl-propionic acid 2-[5-(3

[2-(3,5-Dimethyl-1H-pyrrol-2-yimeth S-dimethyi-1H-pyrrol-2-yimethylene
ylene)-5-(1H-indol-2-yl)-2H-pyrrol- }-4-methoxy-5H-pyrrol-2-yl]-indal-
3-yl]-(4-methoxy-phenyl)-amine ~ylmethyl ester

/
0=S=0

[

O Na*
Compound 62
{2-[5-(3,5-Dimethyi-1 H-pyrrol-2-ylm
ethylene)-4-methoxy-5H—pyrrol-2-yl] .
-indol-1-yl}-acetic acid Compoun

Sodium salt of Sulfuric acid mono-
o— (2- {2-[5-(3,5-dimethyl-1H-pyrrol-
2-ylmethylene)-4-methoxy-5H-

\
O
= pyrrol-2-yl}-indol-1 -y1}-ethyl) ester

Compound 63 4 5 15 (14-Indol-2-yl)-3-methoxy-p
yrrol-2-y|idenemethyl_]—2_,4-dn_ﬂethyl
-1H-pyrrol-3-yl}-propionic acid met
hyl ester



10

15

50 and pharmaceutically acceptable salts thereof. 5
5.2 THE TRI HETEROCYCLI C COMPOUNDS OF FORMULA (Ib) As
wGar@tae3above, the present invention enconpassBGI/CA2004/000793
conmpounds having the Formuls&% (la) RR7 s R6 R10 -
N--@GB QLR N R12R R2R3(Ib) 10 and
phar maceutically acceptable salts thereof, wherein:
Ql-X, R2, R4, R6-R8 and R10-R13 are defined above for
the conpounds of forrmula (1b). The present invention
al 5.0 pRARYcHRTcallP ARRBlabIcARs fRAPLI Sing a _
pharmaceutically acceptable carrier and an effective
anmount of a Triheterocyclic Conpound of Formula (IDb)
?Lé.&ﬁfi ;@?hﬁr FRHERORY OLRCENIPRINSSIOF FORIGYLA (BT

rtner provraes nmetnoas 1or treatrng or

D St Ao e el PR A el S PO Bon R TR pfPrormuta

(Ia) OF prevention an effective anmobunt of a
Tri heterocyclic Conmpound of Formula (la) or (Ib). The
invention further provides_netieds for inhibiting the
growt h of a cancer or ?0 né8pl stiqagell, conpri si ng
contacting the cancer or ne i£ cell with an
effective anount Ef a Hi rocysl i ¢ Conpound of
Formula (la) or (1D} & nventio gt her provides
met hods for treating prey entfRonda i ral i nfection
conprising adm pi to a pati el i Rsneed of such
treatnment or preventponNan effective Anount of a
Tri heterocyclic Co wgyndes Formula (la or Ib). ?5 The
i nvention further provides nethods for inhibiting the
replication or infectivity of a virus, conprising
contacting a virus or a virgsyinfected cell with an
ef fective anount of a Triheterocyclic Conpound of

F : *
52armr{iull)h%n%ltcaezltigaﬁly(allcck;)gptab\féosa%tg 4e/ré|'o ,6\7% grelj?l(::-r/ CA2004/000793

Q1-Q4, Ry, R4, Re-Rg and Ryp-R ;3 are defined above for the compounds of formula

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

acceptable carrier and an effective amount of a Triheterocyclic Compound of Formula (Ib) or

a pharmaceutically acceptable salt thereof.

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

The invention further provides methods for inhibiting the growth of a cancer or
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 methods 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 (Ia or Ib).

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

Triheterocyclic Compound of Forimula (Ia) or (Ib).
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A first subclass of the Triheterocyclic Conpounds of
Formula (Ib) is that wherein: Q is -NH; Q@ is

WO BR3)6328 B is -C(RS)-; and 5 4 is -C(R9)-.PAT/cazmmd00793

subcl ass of the Triheterocytlic Conpounds of Fornul a
(Ib) is that wherein: Q is -0-; Q@ is -C(R3)-; B is
- ClARRst sutRBEs ofifle PhinbRrociH1R%om &mtdg b Foﬁ?ﬁ%tﬂ?% t{?zﬁ Wherein:

the Triheterocyclic Conpounds of Fornula
vvh&1é$rNH-,Q is -S; Q@ is -C(R3)-; B is -C(R5)-; and

Cgl C(R9) - A fourth subcl ass of the
Tri %e(gé ’C|IC Corrpounds of Formula (Ib) is that

V\hqﬁgrc(ngaﬂds -NH; Q@ is -N; @B is -C(R5)-; and
0 XA is -C(R9)- A fifth subclass of the
Tr |Q4@$é?(8e)ycl iC Con'pounds of Fornula (Ib) is that

rel. ?r)]%d S‘@Elﬁ% oftﬁlk%gp%wcgﬂﬁ%%éou&fis gﬁ%ormula (Ib) 1s that wherein:

Tr Q1es eyocyclic Conpounds of Formul a (I'b) is that
wherein: Q is -NH; Q@ is -C(R3)- @B is - C(RS)-
30Q2)451 Rs)6H-: and R2 and R6 are -H A seventh
g%gl a_scs( f. at e Tri hfet erocyclic Conpounds of Formula
at erein:
Q4 is -C(Ry)-.
A third subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Q1 is -S-;
Q2 is -C(R3)-; .'
Q3 is -C(Rs)~; and
Q4 is -C(Ro)-.
A fourth subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Q;is -NH-;
Q2 is -N-;
Q3 is -C(R5)-; and
Q4 is -C(Ry)-.
A fifth subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Qi is -NH-; : |
Q2 is -C(R3)-;
Q3 is -N-; and
Q4 is -C(Ry)-.
A sixth subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Q is -NH-;
Q2 1is -C(R3)-;
Qs is - C(Rs)-;
Q4 is -CH-; and
R, and R4 are -H.
A seventh subclass of the Triheterocyclic Compounds of Formula (Ib) is that wherein:
Q is -NH-;



Q is -NH; WD 2004/106328 PCT/ CA2004/ 000793 52 Q2 is
-C(R3)-; @is - C(R5)-; &4 is -CH; and R2, R4, R,
wWO00anoh3B 0- R13 are -H 5 An eighth subcl ass ofCT/82004/000793
Tri heterocyclic Conmpounds é2 Fornula (lb) is- that
wherein: Q is-NH-; @ is -C(Cl1-Cs alkyl)-; @ is
2@@@@3§1lkyl) A is -CH; 10 R2, R4, R6, R8 and

Rl are -H and R7 is -O(C 1-C8 alkyl). In one
er@xdélrﬁiéﬁi) ; the invention provides a conposition

% (2 p% g pharmaceutically acceptable carrier and

r a pharmaceutically acceptable salt

t el ROIR,

Rpa@Rih®RL afydppdi ment, the phar rraceuti cally
acceptabfe salt is a tartrate salt In e

ve
arfon vighthesrbriassivéithe Trilkterpenshimkomponads crf;F oar@@@ﬁi‘am that wherein:
aC,lzlxpl Dﬁ{iﬁ nmesylate salt. In other enbodinents, a

corgd useful in the present nmethods is Corrpound 1

OrQAis -t LOpdeys-t cal | y acceptable salt thereof. In

anot her -enbodi rrent t he pharmaceutically acceptable

saQatlSr@(Ca €walkylxte salt. In even another embodi ment,

1Qh@é}rmceutl cally acceptable salt is a nesylate
’5.3 THE TRI HETERCCYCLI C COVPOUNDS OF FORMULA

I IR2A34 RARean@RQVR,; atNgT;pp&seNnt i nvention enconpasses
novel conpounds havi ng the Formla (I'l') RB R7T RIO Q4
RR7 IN-RICOLs ikyR12 R13 5 (11)
In one embodiment, the invention provides a composition comprising a
pharmaceutically acceptable carrier and Compound 1 or a pharmaceutically acceptable salt

thereof. In another embodiment, the pharmaceutically acceptable salt is a tartrate salt. In

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

In other embodiments, a compound useful in the present methods is Compound 1 or a
pharmaceutically acceptable salt thereof. In another embodiment, the pharmaceutically
acceptable salt is a tartrate salt. In even another embodiment, the pharmaceutically

acceptable salt is a mesylate salt.

5.3 THE TRIHETEROCYCLIC COMPOUNDS OF FORMULA 11

As stated above, the present invention encompasses novel compounds having the
Formula (IT)

Rsg Ry



WD 2004/ 106328 PCT/ CA2004/ 000793 53 and

phar maceutically acceptable salts thereof, wherein:
W@R004(H6324R6- R8 and R10-R13 are defined above PCI/CAR®4/000793

conmpounds of Fornula (I11). 5A first subclass of the

Tri heterocyclic Conmpounds of Fornmula (11) is that

whgd ?hﬁhlac&]tichﬁy a ﬁabmmtéth@%ohsovﬂéi@)%b ¢7) R%Rgﬂﬁ’d Rio-Ry3 are
S Of

subcl ass of the Triheterocyclic Conpoun ormul a

defingd abpove £onthexeompramds of Forquia §)- 0-; and Q4 is - O(R9)-. A
X ke SHREL P37 08 T SR SPRRURSS iy

- QR9INH-;Anfiourth subcl ass of the Triheterocyclic
Conpounds of Formula (Il) is that wherein: Ql is
- Q4is -@Ro)-s -CH; and L5 R6 is-H A fifth subclass of

LS sk EhElRF Pk RIS Qo SR Bofobith s WA wherein:
RE§-iRl3-;ahg -H A sixth subclass of the
Tri heterocyclic Conmpounds of Fornmula (11) is that

wiarietrGRo)-(QL is -NH; 4 is -CH; R6is -H 5 R8 and

or S B G OB Bt Sui Rl & at wherein
QH

c ELst pgd @ pharmaceutically acceptable carrier and
an effective amount of a conpound of Fornmula (Il) or a
pKurisec@ad-i cal | y acceptable salt thereof. The

:Dnr/%gog . %ﬁ%glgsrgfﬁ)gglie ’gr{il?e %g%féggﬁog%%%n&soorf l; orrr%%fai (TS isthat wherein:
Q1 is -NH-; .
Qs is -CH-; and
Re is H ‘
A fifth subclass of the Triheterocyclic Compounds of Formula (1) is that wherein:
Q;is -NH-;
Qs is -CH-;
Rg is -H; and
Rio-Ry3 are -H. )
A sixth subclass of the Triheterocyclic Compounds of Formula (II) is that wherein:
Q1 is -NH-;
Q4 1s -CH-;
Rg is -H;
Rg and R;p-Ry3 are -H; and
R7 is -O-(C-Cg alkyl).

The present invention also provides compositions comprising a pharmaceutically
acceptable carrier and an effective amount of a compound of Formula (II) or a
pharmaceutically acceptable salt thereof. V

The invention further provides methods for treating or preventing cancer or neoplastic
disease, comprising adminiéten'ng to a patient in need of such treatment or prevention an

effective amount of a Triheterocyclic Compound of Formula (IT).
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20

25

di sease, conprising admnistering to a patient in need
of such treatnent or prevention an effective anount
wo@Rooa/1da3ehet er ocycl i ¢ Conmpound of Fornul a (11 )PCEMA2004/000793

2004/ 106328 PCT/ CA2004/ 000393 54 The i nvention

further provides nethods for inhibiting the growth of

a qasgsentidn fundepprasides metlolls foz ifibitiag e GOWtEStd dddcer or

t he cancer or neoplastic cell with an effective anount
neoplastig ol ceEEsiREFeNagting i senrer of naoplagtig eell with an gifective amount

(e} 1.0Q: ' thods for treating or
ofag&é%%c{c?ﬁgg&w%dﬂf%gg@%ﬁf 5 conpri si ng

adMhaisitiomfiirther gropiies RBtholdnfoneeskigf orpieventing atvifeNihfection,

or. prevention an effective anount of a

compyising pERBERIEdo eapeir nesd atskehirertippntior prefention an effective
I v ent j for inhibiting the
am0{rnl(?etpci%:gic;l:ariylg gefrnwar:c H‘? Efo g{gtg |M{1/(?§€F({o$ﬁlﬁa Virus, conprising
c oThadtviengorafuvthetisrooideameihods for idtebitiag tiealepliomtibh opdnfectivity of
.effective anount of a Triheterocyclic Conpound. of
a ViIpg,<QIPASInG (cpntaqimngs Viryeoracmys marcRARe Nt ag effective amount of a

: )EIEJ Emﬁ}h q;ggggﬂNs The invention further
Tnhg?tv'Jes‘ne ogg)use u )r maki ng Triheterocyclic

Compounds. The conpounds of the invention can be

obtai ned via standard, well-known synthetic 15

st homigl 9O D SSEE REVIG K NG ATHE TRIAIVAIROECYE DAY ICOMPOUNDS

Chem stry; Reactions Mechanisns, and Structure, 4th

ed,, 1992. Illustratjve nethods are described bel ow.

St dhe inygniien Birthey rroyides wethodpysef dorampkige Mbetemepdimds
Cong%uﬂﬂ? invention and internedi ates therefore, are

omefcially available or can be prepared from
CoThe cemhpinys ay thel itdnGioneiebd GHtsined iagtdaamanweNkhbeh isgnthetic
met hods and reagents. 20 An exanple of a synthetic

methpdologxysee L§§eMﬂrC , SrAdngrredgOrgesi kqﬂ@fﬁ@f,’d@ﬂim.@ Mechanisms, and
S GARSCU2 10 S 1 IO AT S st

for prepaviag thevalpoundgafithe irsynidiesidinterBediates thered@sCdart beeimercially

_lggl ow. Schene 1 indicates a_general method by which )
availaRle of cpiy ¢ Brepaipe (fiom capmpisiniy £ veiadlpmatspalsiusing known synthetic
| A R2, R4, R6-R8 and R10-R13 are defined
meta g\%fg&);kggnt% the Triheterocyclic Conpounds of
FoAmdxamiplel af)a, syfthblic patwaysl Yseful\r 20404 gl the I2Beterocyclic

PCT/ 92004/ 000793 55 Schene 1
Compounds is set forth below and general?zed 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, Ry, R4, R¢-Rg and Ry-R3 are defined above for
the Triheterocyclic Compounds.of Formulas (Ia), (Ib) and (II).



R8 R7T RO RRI1 (4 1) POBr3, R6CON(R15)2 Br N 6 |

~-B(OH)2 HORLI2 QL RB R7 2) NaOH 4N. (n) R 13 (I111)
w@@n/10328N R Pd or Ni Base H POBr3, R6CON(R15)PCEHCRI004/000793

(1) RI5 Br N' N R15 R6(55ia) Q3 R,NQ2 (iv)

RIO R8 R10 R6 H+ R11 R7 JQ-R6 R R13 QRI3 HO

RRN3 .2 (II) R2N|Q(a%£‘n%|b) @ R4 R4 (v) For

exanple, a comercially fmsdi e or synthetically

prepared pyrrolidinone of 5 Fornula (i) is subjected

to a Vilsneier fornylationgin the presence of R

phosphoryl brom de and aI rmam de to'{ro PdQe a

4
| o

brom nated pyrrolyl aldeh Fag mula (ii

br oni ndt)é’d)BrpyRﬁﬁgN(Reeﬁa rneN iila). The conpt

Forrrul is them Slﬂ)] ected toRe

Da di ckel cat al yzed giipss-coupling H%ac@ﬁ)on
h a boronicyacid of Formulgp(iii) to

POBr, RECONRisle ~ Re R Pd or NiBase
(i) - [\ R

6

(iia)

R1o Rg
R Q, Ry
N\
R% Q; H[\l Rs -
R13 0 Rz‘N
M+ - oA
(n /=Qq (1a), (Ib)
RaN
g
R4
v)

For example, a commercially available or synthetically prepared pyrrolidinone of
Formula (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 (iia). The compound of Formula (ii) or (iia) is then subjected to a
palladium or nickel-catalyzed cross-coupling reaction with a boronic acid of Formula ({ii) to
provide a diheterocyclic Compound of Formula (IT). The Compound of Formula (IT) is then
‘coupled under acidic conditions with a pyrrole of Formula (iv) to provide a Compound of
Formula (Ia) or (Ib). Inan altemate embodiment, the Compound of Formula (IX) is
condensed with a Compound of Formula (v) (an anion of a Compound of Formula (iv)) to

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



provide a di heterocyclic Conpound of Formula (11). The

Conmpound of Formula (11) is then O 'coupl ed under
wa@edoditesseondi tions with a pyrrole of Formul a (P@)/CAZN04/000793
provi de a Conpound of For@dela (la) or (Ib) In an :
f .

| t 1
A AN AR Rl g
a UQUNDS QEFEQR— ] £) g 1 a
Fo L or (Ib). WD 2004/ 106328 PCT/ CA2004/ 000793
56 5.4.1 MAKI NG THE COVPOUNDS OF FORMULA (la) FROM THE
cowmlmammmem 1hy ingleAtiGOpOVMEDETEDs fF@RUENINNG

t I nmb th t d
5 Tt RO RE PR s RS R or ocycl 1 o Compounds. of

10

15

Formula (la) RR7 s R6 Rio
R11 2 4 R12 R13 (la) conpyy si contacting a

compound of Forrmula (I1) R8 RIO @ R6 RL1QLO
R12 R13 10 (I1) with a conpdund\etFormula (iv) =@
RN-~R 2 (j2 4 ‘

NQB QR NQ \R

(Ia)

comprising contacting a compound of Formula (II)

I

‘with a compdund of Formula (iv)

(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) A
wherein Q;-Q4, R2, R4, Rs-Rg and Ryg-R;3 are defined above for the Triheterocyclic

Compounds of Formula (Ta).
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(iv) in the presence of an organic solvent and a

protic acid, for a tinme and at a tenperature 15
wa@adoiitedsesit t o make the conpound of Fornul a (1BOT/CA2004/000793

wherein Ql-4, R2, R4, Rb-RP and Ri 0-R13 are defined

above for the Triheterocyclic Conpounds of Fornula

(1

For e oo o T Gap onn 1= by monitored using
conyentiynag amlb@cahEQM1qu®d ingBiding, betare Entifed eyl thiarayey chalatography

« | but t ted t thin-1a
O DR Tamee s %hson%mgg?p}y “finspﬁla}a & elirgmpigeraphy (“GC”,
and ST RLQAERPRYorlankd: ip@ct}osc QHLARD Y, (3 m

and nuclear magnetic reso e sp ctroscopy (
S u 3 he Q@lctmruromﬁ@d\mﬂnet&oGMC Congenhd af Formudd (I0e the reaction

i.het erocycl i of , Forrmula (11) in_the
mixt A 5T ol B PR LS s Gt # s ltr f th reaction
1R, 8 oh® eABOMneAt, MR &R
T o ot A S heftfatioh bEhe Bt fodyERE EbMoynd of Formula
(In) lmﬁhqﬂ@a@tcmaymturc rz@(gnpfrumchboﬁt (Fo molea to abduk linolt per liter of the
es from about 0.05 noles to about

t
' reactigfﬁ% e il oo Rent BT RR OB st aRoeher

I
CongaaZb e 8 1S 0SSN - g KIS T LBSIOGHE L out 05

4 anIQS@ﬁgb@rﬁf@weﬂgqun@xturerml e to about 0.5 noles per

| f th t Th t of Conpound =~
of T Row OF ComEonnd ReParanla §in dfcacariion aixtuyp fCaPIPgLy present
in at Ma@lse&i@)ht a | B-Bid heRs Exc@?sothabéut]a Rl ﬂno’fgi‘leﬁi esE KSR t{> the

about a 10-fold nolar excess re]ative anoun
amogit of He Trilietaseeictic fompougbhgroumtal (IBo Mmvha efibdbdimeht) ther@nount of

ComBRBREL B0t IRl 3 B B I S s
abouf® | &ffoleXE&ESexc8ss ralagw toathe’lgmf)ﬁa&td)f@ﬁé Pfine? &Sﬁfcg c%hﬁ!oh}{&of

to the anount of the Triheterocyclic Co
Fornpds ¢ dn enather anpbodimernticthe enmbuoui Otfﬂumpduhé oﬁﬁmmﬂa @if) in the

GO G APy S B AT M e

relatllzetcf mlednfmhasf tﬁé(Tﬁﬁ@cero&?dliétddfﬁpdlﬁdto'??oﬁﬁﬁb!21() of the
Triheterocyclic Conpound of Fornula (II 0" The
anbifpmeymt Sfbltqtlé agidiig therreadtion muatwré tyiplqailx tranges from about 0.0001

to abgﬁ(t@ I%giak ¥%1[19£1 r orqv%g ?}Fg%tg &glglet?mcp{%lecee%g%qq%f?’ormula (D).
In an&hﬁp&ﬂb@&ﬁl%nﬂ:ﬂ’femn’acﬁmf bt protic Adid Ak ReIcti6ABAMUAERhgestfn about

anmount of protic acid in the reaction m xture ranges
0.00% fogbpuibbuelar gawiyalerts peairsiyivantof the Tedgtevadyelit € oppound of

; | f F
Formi Bt O s RO ot P R Beneie e
rangdsfrdnh ebdue 8@ it0 AbdtitA triéler eqdidval SHgSS eﬁﬁﬁﬂﬂeﬁﬂﬁ%ﬁe Prifiderolyclic
about 1 nol ar eqU| val ents per equival ent of the

Compeyndf Epgaylai(dly

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, sulfufic

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

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.
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Compound of Formula (I1). Suitable protic acids for
use in the nethods of the invention include, but are

woei04/10d3e8 t ed t o, hydrochl oric acid, hydrobromPCT/as2ads/000793
hydr oi odi ¢ acid, hydrofluof8c acid, sulfuric acid,
perchloric acid, nitric acid, methanesulfonic acid,
etianesubh ﬁﬁkt%reaﬁlktﬁer ehised &d&g@tﬁ@%&a&ﬁs shitgse Srgaﬁic@olvents
benzenesul foni c acid, p-toluenesulfonic acid, p-

include; buie natdieiterd foahdabolscsugh apmethanek éﬁhﬂ@ie@%@@ﬁ% and tert-

trif r.0 nzenes ac Xtur
butarpfy il sfnireli 48 A0 A1RE QPSS Mo e 117 A Howdhe T oS
embo%{mé?@'tH@mlveﬂtlil@mﬂhaﬁélor@ﬁlhﬁoll s aqueous hydrochloric
acid or aqueous hydrobrom c acid. WO 2004/ 106328

PAT b@AODAdI0R0T U8 re&mm@mé%tspbﬁanﬁaﬂv @nbyérom her

t. ..Sult.
S PR e SRty Sorferh T 18 Mool ifis P ey Gegent ot an
amoﬁ%‘@ﬁt s BIRAN@ nol R Gk Aents EORARAM bf BB A rinefekocyclic
but anol ; and ethers, such as diethyl ether,

Comptiuind op F oplylllla €hdn, ong lembadizhent, dxeaerganic golgeyat is present in the reaction

. .enbodi nent, the nef hanol
mixtgih g St s 2 et aaed T el SR vaine Bl R0PlsP of e
TriheR?HRRIO @%mpoﬁﬁ‘d 8MPeHulLfIT) O 19 dibitker @@iboE Mhentt,Thé Bpanic solvent is
reaction mxture is typically present at an _anount of

preseat inlthersactinonixture inah aowydhalad adeast ghaut d¢uiolasiegpivalsnts per
cout gt T B RE A S PROBE Oyl bl e R, e

orgarﬁ@ 861{dre ik prdont i e kdhcBon AL bhaoust thit ib erledst aliy¥0 molar
mol ar ‘equi val ents per equival ent of the

10
‘ equw‘ﬁiqntsalee eaeydentof GanpahateroecliF§ompozngd pf ¥ Omm%a dhotipepe

i gent, the.organi n
e 350, Sl aPE RSl oo BEG0E Pa fndE oc ranes
from 380w 1 mEH YAV AELS tdout EOC0 walae equloﬂeﬁth @er equivalent of the
Tri het erocyclic Conpound of Fornula_ ( I n anot her

Triheterpessiliagiomponnd of B@@am @Ds b apotfter F%le‘ihé@éh #he gygpmg solvent is
preseEg nr%%: gegctloﬁ( 1%51:11\/ i IIH fﬁu‘? mggﬁ)[gﬂ%tlr%%%g filoth ?otou £35 oMUY hivalents to

aboufl [,0OGHRIR ey{@ﬂvmn@@epmﬁmﬂ oFﬂale mﬂ}me(rody):hc CDmpnuncn@f Formula
embodi nent, the organi c, solvent is present in th

(D). deanthesemodingns, the organigselyset 1§ ﬁ’&tser%té‘ﬁ Hhedeactiog mlé%%’ln an
amo% h ga[% Q{ HEAULSE £5 ﬁﬁ]ofa? e&\ﬁ?éie%t} toO%o Eg b86 molar equlvalents per

per equi val ent “o terocyc IC

| equu@l’éﬂ@ opime T@ﬂie’r_e@de’WhaCbinb))und of Famantad(il) e blbadithee embodineent, the

organlc solvent i s present I n the rea I on m
orgaif s@w@um PlepRIt 1% ﬁﬁg@@tlpv ST ATsOR e SRS RN ges ot Ebou a 40

molag g@. vale 1%5‘%0 al#o%{ h%@@ glqgal@ﬁi{ %'er W& 8Pk Rleterocyclic

roc npound of Formul a
Con@@mﬁhﬁﬁbnhnmqngther enbodlnent the organi c solvent is
bresent in the reaction mxture in a

t hat
s Sl oSG 6T 8 e TR BRmabob! Bites to sbout 20
hourd: OQ}eQBlb%ﬁl ' té% L&BEiGh dﬁ%?eeﬂ? iy aWﬂh@ ng e about 10 minutes
Tri I C )g

erocyc npoun ormul a I n anot her
hour@sbeslit e hburs! M@ another embodiment, the reactlon proceeds for a time ranging

from about 30 minutes to about 2 hours.
Typically, the reaction temperature ranges from about 25°C to about 100°C. In one
embodiment, the reaction temperature raﬁges from about 25°C to about 40°C. In another

embodiment, the reaction temperature is at about room temperature.
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15

organic solvent is present in the reaction mxture in

an anount that ranges from about a 40 nol ar
weouisaedsesit s to about 1, 000 nol ar equi val ents PET/CA2004/000793

equi val ent of the Triheterégyclic 5 Conpound of

Formula (I1). Typically, the reaction proceeds for a

t iTypicatipghegvémb yekbofthe Bohitwi andpurificd Hoibeteg@yclitespound of

Formp ) BRI B ALk 78 PR o0 LUE At abchfee TohpEpctic
Com;%cﬂln@ ReEBRAUIS 'Qﬁ? i dﬁetﬂé ambli§ JTERCESBPoRIINTEREBuRLPFv)2n one

I me rangi ng rom about 30 mnutes to about 2 hours.
embodirTym; thebvgrall tyiedd ofthe isobated andpewrified Teihetraggelid Compound of

abo 25C t o, aboyt . In on nbod
Formp B i SR eh SR abon Lo BB PR Eon EROTEBER e fgroeveti
Comég’bgd of T‘oﬁﬁ% BY or GITRE SRR of tﬁéﬂ@o g&ﬁ{d mohﬁmaqmt U Shother
about room t enperat ure. 04/ 106328
emboiIi¢nEARO 0x¢181) icdB of 15 ishigtédead| grmﬁte{i d rrhv@rcaclybthemgo\de of
i.sol at ed and rigfied Trihet ound  of ..
Formmply ) SEers) T8 S i AP e rSt st et el TBe st
Com}%&ﬁdmklﬂﬁulgf(lﬂ Honltht Bﬁbﬁﬁ&ﬁ%ﬁé Tﬁhet&%emwbn%uﬁ@ b Eb@nula
or on the amount of the Conpound of Fornula (iv).
(iv). In one enbodinent, the overall yield of the isolated
and purified Tri heter ocycl i ¢ Conpound of 5 Fornul a
(133.2i SMBTEHOB FORMAIING THE oOMPOAUNDSQF §ORMELA (1a)
anEROM THE TOMPOENDS GF FORMULAPAYNEAQ, For mul a
(| CONDENSATIONRRUTTION t he Conpound of Fornula (iv).
I n another “enbodi nent, the overall yield of the
' SIﬁlaﬁBt‘qur ﬁﬁgod?ﬁh'éhtf t}féqn\]_éhhﬁﬁ bRIvVRERY %étﬁo&xfmﬁ!ﬂﬂﬂ%ﬁﬁompound of
Fornula (la) Is gfeater than about 80 percent based on
Formutee(Igroompirisnfg thhstef i het er ocycli ¢ Conpound of Fornul a
(I'l) or on the anmount of the Triheterocyclic Conpound
of Formula 10 (iv 4,2 HOD FOR MAKI NG THE
g Cﬁﬁ%ﬂ’)&)@%’%"éy‘“‘ THE COVPOUNDS OF
FORMULA (I1) VIA Ai CONDENSAH ON REACTION | n anot her
enbodi ment, the invention provi tfes Ret hods for making
a Compound of 15 Fornmula (1a) rising the steps:
(a) contacting a cormﬂ)undc& a (lRJG) R8 R7 RI10

@ R6 NRI1 01 HO N
R11 Q "0
Ri2  Rq3
dm)
with a compound of Formula (v)
@
M @[:QS
2N
RQ/N\Qz R4
| \))

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



10

15

R12 R13 (Il1) wth a conmpound of Forrmula (v) MO Q

/=@ """ N% ) RR @ R4 (v) wherein Mis Li, Na, K
wWR00an06338 WO 2004/ 106328 PCT/ CA2004/ 000793  6BCT/0AL(G0€/000793

presence of a substantially0anhydrous, aprotic organic

solvent, for a tine and at a tenperature sufficient

in thd '\‘S}e%@oﬁa ﬁ%ﬁﬁﬁﬂ&ﬁﬂl@ﬁ%&ﬁ)ﬁdﬁréarﬁ%l@t, 16 £4imb@An&dt a
R6 HRL1 QL -. 1IV-Q ~R4 "R12 R13 2 (vi) 5
tempevhgresuffitentstodedkicragnpounboi/ormated(vh) prot onating t he
conmpound of Formula (vi) with an H+ donor for a tine
and at a tenperature suffi cRent H-0 nmake the conpound
of Forrmula (la), wherein Ql- Q4__RZ, g- R8 and
R10- R13 are defin Y Me gonmpounds of -

formula (la). 10 p'%;heterocyclic
Conpound of For nul [ ed using

conventional dRaky ' ﬁlgl udi ng, but are
not limted to, TL PLC, CC, and, uch as 1H or
13C NMR. The conceytrati on of tHQ@/'?I dcyclic

Conpound of FormulPd2(11M3 n the reactlon m Xt ure
typically ranges from about 0.01 noles to about 3
nol es per Ilter of the reac{ton

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-Qas, Ry, R4, Rs-Rg and Ryo-Ry3 are defined above for the compounds of
formula (Ia). |

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 (II) 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
(II) 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 (IT) 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-fold molar excess relative to an equivalent amount
of the Triheterocyclic Compound of Formula (II). In one embodiment, the amount of
Compound of Formula (v) in the reaction mixture is about equimolar relative to the amount
of the Triheterocyclic Compound of Formula (II).

In one embodimeht, the reaction mixture is substantially anhydrous.

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

Formula (iv) with a base, such as n-butyllithium, using methods that are well-known to those
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15 m xture. In one enbodi nent, the concentration of
the Triheterocyclic Conmpound of Formula (Il) in the
WO e@atidases m xt ure ranges from about 0.05 nol esPEDCAbOWNNTIZ

1 nole per liter of the reé&ction mxture. In another
enbodi nent, the concentration of the Triheterocyclic

of skiflaAke e oPdrghdt BttRestd. [Hor eRarhhles bE@6thb@useTil FotReparing a
ranges fromabout 0.1 nole to about 0.5 noles per

Compqungrof Formpe (Y)dzem p éronrionnd pEForma {ibusimgubaseofee Martinez et

ol 1R RHP B T ORI Al Ml SdEer R i et 36 e

a Prefiehdionhidfur@XN6SSmpredh ist(&térﬁiaﬁiﬂ_ At tR] SIRbti AHRHRE
of the Triheterocyclic Conpound of Fornula (I n

Y. |
solveph Sustablsdiprasistsolviehie izahiden butgire WWO&HE%&WI BMSHO, N-

et et R e St ruleB B o s By B e Sty
anhydrblid by béing BtofieovRID afinPitlent, bBiRgs@REd bR nibledultt 8iekss, or by

_ .substantially anhydrous. A Conpound of Formula (v) can
distillaiomr epar ed by deprotonating a Conpound of Fornula

e At P i o
been Bietil16PBORAORARY Bhzoften6iie eyl | in the art of organic

synthesis. For exanples of nethods useful for

 pripannaigt af organip selrentdn thegeantioa ngiwiure isdyirieeloripssimbout 10
T 5, g RGP

embolighéaid befinleaiotvent id 2rdeadtIn (HOBJtion hkture 8Cdd ffount that is at
m xture al so conprises a substantially anhydrous,

least alpup 2 encdarcpamivelegtsqusr o@nyalemtof thepT eheigpericiie Coppeund of Formula

' , . ot |i.m t.o T . , . :
. L srReRR a0 Sy kst MMl i an
amoumOthaeiitas leaBtyabbat It elas etpsvaAdtits péd equivariyolf the Sribytetoei ¢l

stored over a drying_ agent, belng stofed oqver )
Comppamd o Farmalp Uk sTn appthgtembedimient, Hiej sganiq splymé is present in the

' t i I i : ' Yorin
e RIRE D ap SRR S8 ) B DS PILAPpLivaten of
Trihese2diéyietic nzpophé obheamodd ([1). Idbee anbodiinent, theraganicsolvent is
solvent in the reaction mxture is typically at | east
preseghigh the rgctiomiytuig 4 ply aneitdhal aanges folraahont 9 Mok equivalents to

about-er {fgdggfn%{ag %é{ﬁtkfalgntg?éﬁg%ﬂmw% of 8k Fﬂl‘ih@te%dcéleic t?rgﬁ?ﬁled of Formula |

I ment’, c solvent is present
(ID). InesdothepembodinghitS tHeror gamicgvduent istgredent © the reattdasmixdiloe tid an
20 nol ar equi val ents per equivalent of th i
amoup fhabraggempiabowsmionnar SRR o bPst f,Pﬁ? mojas equivalents per
cquiAfiat Bethe aTRAREG Bl C&gﬁoﬁfd%ﬁﬂo‘fmﬁﬁl( 8 4R ER80kindcf, the
the reaction mxture ih an anount that Is at [east
orgardb ealtverd @s prebemt irethe resati @ntixtprerin en ainvahtethat refiges fiwm about a 30
Tri het erocycl i

molagFA3E G AL PRAIRE Gt Yt Pracp blishor i Thgteroeycli
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 (II).

' Typically, step (2) is carried out at a 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
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reaction mxture in an anount that is at |east about
40 nol ar equi val ents per equival ent of the
waeiohaoaeocycl i ¢ Conpound of Fornula (I11). |n BPECECA2004/000793
enbodi nent, the organic soléent is ?0 present .in the
reaction mxture in an anpunt that ranges from about a
suffleienf®) SrovRId Wi réathioh nsixfufe haARUn dnQRP oMk qrrih@ﬂ:%cé?ﬁ@@&ﬁlpound
per equival ent of the Triheterocyclic Conpound
of Fegnwa|(H) thet has depreased bytae teastrabouti §hepergent bfitoonigindl amount. In one
sqlvent.is present i.n the reactian mxture in an .
embSsiSH o & Oy o Binetif siSistti brovite faioniiitysihering an amount
of tHeOTet¥beyklil @dniPohAd ofBbHn® @NiBatPAS dec LY EY 8NE
the Tri h_e%er oc;rlr?léi c Co ound@ro)]c all:or nu?a (fl?i.] Inas?‘;bout90
percgpioattitsroriginsd dingerit [n pighersmbodamint, thokmemit of $inperie swfifitient to

i.m the reaction,mxture in a unt. t hat, ranges frqom ‘
providle ¢ el GERIAGR 4 i GmoBint e o et lis g kg of Formula
IT) 8athasaleerhse t R ARLETH p@Eert BEitd 6 ABLIIGHRRNE! ]

( )C_:on'pour?d of.dgg{arml a (I). I;I)n'eélllnot }ﬁser éeln‘oodi m=:ntrl:l&‘etrfwrggmsS of the
reactipiy 63l be monijerad using peresatienal analytécal teelut quasninniudings butiane not

Iy mount. ..t hat, ra from about a 40 nol ar '
hml%gl}lg’vaglyeorftﬂéos?gesﬁﬁlgg‘fa V600 nol ar equi val ents per

eq qiy}bﬁ%ﬂ%‘}sté@i‘ (a} Reartlcdlat fr AGed ﬁ&io@%‘%ﬁﬁ“@oﬁfabgﬁ’tr % h8urs ¢

(rn). ypically, step (a) is carried out at a :
aboyteh$hones Jpene pmbedimsah sigb Gajtis cargedoutrfor abmetperiodarging from

on I yent e a) i arried t at .a .
sbo P RSN Rl TiRalbB st Sorhent i Cal i irihov fong ime
periédRinBip feomh ablbuTaHourstb @R hoass, i S carried out at a '

tenperature of between about -10 C and about 30 T.

Ty pihe aatiod alsegenipgises e steprof prptonating the Gempermdritf Fofmula (vi)
with 4B+ YQ,2004/ 106328 PCT/ CA2004/ 000793 62 sufficient

hto provide a reaction m xture having an anount of the
Tr iShizite O Yoho® ifedidybitthre 6t 1rRitddtoawhtkd and 3¥btiB8&d, such as

decr eased at | east about 85 percent of its original

b
hydregklarie ?Cifinh%iﬁ@bfo@tﬁo@éﬁa hydroioditecidrhydrafluetic afidesulric acid,

ficient .1 0.provi thon M xture havi ng an

pec 10l BB BRI P70,
trifl{drbthethbdsulfasic deid] Rasadsiyonid adi@astohaedlliod Rid) ﬁf cent

e

of its original_ amunt. |In another enbodi nent, t )
bromphspsnegilionigicid, p-rifrpbengerasulienic agifopitdfueromstiyitegpenesulfonic

. it i a Ly k ro i C. .
e R R e —
acid] éasiothdreuibodingetheadid &f agutsusdyidgdchiricabiiuittaquddie hydrobromic

..progress of the reaction can be nonitored using
acidcopyent i onal anal ytical techniques, including, but are

no 3 i
o RS S P (Bl LRSI AR Sndho seona o
about drigiun glnf anerendodinherfd, seeph@iscatried culp fitta tihle peitdsandifg from about
one _.enbodi nent, step (a) is_carried out for a tine _
30 seropdsie q%gﬂfgi?-ﬁ%\ovli%m a empofigngng, sty (Rhigwarred ombfir g time
: : [ . i . carried out for a
pe“‘%‘{kﬁg&ggg‘?’?%gé@ggﬁg& ? %ﬁrﬁ%g%g%%m%é?iour s to 12 hours.
Th&her€ohpduad sOF @aniy [[$)ean bh ésoddtaparal pupifietl an dédcriged dve.
-Conpound of Formula (vi)
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15 with an H+ donor. Suitable H+ donors include, but

are not limted to, water and a protic acid, such as
whyanoedsbori ¢ aci d, hydrobrom c acid, hydroi odPCT/aa2ad4/000793

hydrofluoric acid, sulfuri®3acid, perchloric acid,

nitric acid, neth ni.c _acid t hane C
AR e oM R B A5k SarfvtR0s i F A
acid. DS OF VLA (i) 3JA ACID MEDI

br onrobe@@&IING oni ¢ aci d, p-nitrobenzenesul fonic
acid, p-trifluoronethyl benzenesul fonic acid, and
mi Intone @artichlar emboditent te invdntidn peeitidesmigthedsifer making
. hydrochl oric Q%ngpr héq bromi c acid. In another

TrihefSB M ImSAMPOPR 1O Qéueous hydrochl oric acid or
aqueous hydrobromic acid. Typigally, step (b) is
carried out for a tine pengd r'afgi ng from about 10
seconds to 25 about 1 hour: one Rgbodi nent, step
(b) is carried out for a ti i rangi ng from
about 30 seconds to abhout I n anot her

embodi nent , * stepR1p) i e ri el out Q3 time period

rangi ng from about to R?QJ.N 10im nutes. The
Compound of Formul 4 (1S be Fsol d purified
as described ghove\ WD/2004/ 106328 P 4/ 000793

63 5.4.3 MAKI THE)€OMPOUNDS OF FORMULA (I b) FROM THE
COVPOUNDS OF FORMG/A (11R13/1 A ACI D MEDI ATED COUPLI NG
In one particul ar d¥bodi nent, the invention provi des
met hods for making 5 Triheterocyclic Conpounds of
Formula (Ib) X R7 R H6 RlﬁP%QB QL R2 NR11 02 R4

R6

R12 R13 (Ib) conprising co cting a conpound of
Formula (11) R8 R7 R10 Q4
comprising contacting a compound of Formula (II)

Rg R,
Rio Qu 7\ Rs
N
R11 Q O
Ri2 Ri3
(amn

with a compound of Formula (iv)

(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 (Ib)

wherein Q;-Q4, Rz, R4, Rg-Rg and Ryo-Ry3 are defined above for the Triheterocyclic
Compounds of Formula (Ib).
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15

NRI1 QQ HQ R12 R13 10 (Il) wth a conmpound of
Formula (iv) /=@ R"" N R 2 @ 4 (iv) in the
w@e@sanses of an organic solvent and a protic apCOCARWA/000793

atime and at a tenperature4 15 sufficient to make the

conmpound of Formula (Ib) wherein QL-Q4, R2, R4, R6-R8

antheFofindtlod FFaeTiRldr 11@@@%\(/\%0&1&21 oft Rmhld ('Dl?)tcﬁh @6 Yidnitered

Compounds of Fornul a 2004/ 106328
usmgn@nwmmal@@bm@mec}mmuw enqlmhngthu@notdfmﬁed to, thin-layer

chronshabEL T )RR B PR Sri e Pt S Dees

chrorth&t6 ‘GO andGfuclehitnb@idtit fesohdticd sh@¥®kcopy (“NMR”) such as 'H
13chr%ﬂrerlgltl}mograpg ("TLC"), %ﬁgh perforrriz)ance Ilpalgl )

ChiMRat ography ("HPLC'), gas .chromatography ("GC'),

nﬂﬁncg)gc%_rratlgn gf &ui é%hﬁ%ﬁ) Han Céelgﬁgﬁg{ Q ln%ﬁla é}l?‘?@&% reaction

m1xtﬁ|fé kREBK/ Qe Hon{AHHROV0 U nitflesho BbLS Iﬁbﬂeﬁ péritb\6f the reaction

reaction mxture typically ranges from about 0.01
mixtyre| Esoneenlusimes, ﬂnelcglscep@athn afdhe Enhwthr@cy@@&qmpund of Formula

| an 1%%8%3198 gg}éﬁu{re ra ?Fg‘g%neg%q;t OkJéerﬁﬁlI% £ a?b' Flsi f 1?% httel} of the

reactfoﬁ&ﬁfkhﬁé‘ Hi affotte® emBO@ LR, FHRBoABEHatiOn @ﬂhgq'rﬂaétef&yalliw ut
rmled‘p liter of the 10 reacti on m xture.,
O

Compeisdrnd gnbl@dﬂmtbe reapiéorRrd G ARECE SiebFbouhe.1 mole to about 0.5
und of Formula (11) in the
mOIGFB%\ﬂfe[ ?ﬁﬁﬁy Sa t(foél Ss from about 0.1 nple to about
0. Bhe 41Rhi2S opebmbbﬁrﬁi onTorﬁlﬁIa (F9 € tHeQBadlion ke BMgpically present
anmount of Conpound of Fornula (iv) in the reaction

in at }ﬁas(tta@p@t 4 b5tfgldiraelpy gxcpisde abut aj 19-igld meles exegpyiglatiye to the
ammp% gf {hﬁc’l}ﬁnb??er@gﬁ&iggﬁlﬁoﬁnﬁ ﬁ&%ﬁg @I)E.}'.?Iil éﬁ’% %P%ggdl%rgnte%ﬁ% Ghitount of

CompOUHIQ AT riolaiv) én the |réa.ct1b1ﬁ1 nix@reispdhdrabout atjlﬁldifmwﬁtexcess to
of Conmpound of Forrmula (iv) in the reaction_mxtu
abouf & 1¢fold apeler exsesstrelative tpdhejameyntof dheckidhstarecychis Qempaund of.

‘Form?lj ég i (iln gl%t égﬁﬁp%l&ﬁh@‘%él?;&ntto? Ctolﬂ'ﬁaoﬁﬂc‘l) YPforfud G% in the

€r ocy C
reaction mixture is at 1east about a 3-fold molar excess to about a 10-fold molar excess

relative to the amount of the Triheterocyclic Compound of Formula (IT).

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 (II)l
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 (II). In another embodiment, the amount of protic acid in the reaction mixture
ranges from abéut 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, 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
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Formula (I11). In another enbodi nent, the anount of
Conmpound of Formula (iv) in the reaction mxture is

w@rookeases about a 3-fold nolar excess to aboutP@I/CA2004/000793
10-fol d nol ar excess 20 rel6dtive to the anmount of the
Tri heterocyclic Conpound of Forrmula (11). The anount

acid) iR terésTiafld hfudohSmiaakk KiRRedt Y Bhcehbdlimdht] the protic acid is
ran%gs from about 0.0001 to about 5 nolar equivalents

aquesis hydiochlarie aeidor aquseushydiebromse geifli ¢ Conpound of

Forsqula (11)....In of her enbodi nent, th t of .

or At aSactih it ARG RO B RS selhis SUReATR pppigesotvents

incl@dd) 8t 4r@ natatiteBto oAbl Efidh Ma hipfafo ethaksl LisyitbSatol Rd tert-
the Triheterocyclic Conpound of 15 Fornul a (II?. I'n

butagab ehé ethersbegh me dicthyl piden disenropifl eprentTRE amwd diokanet e one
react i m.xt ur. e anges from about 0.01 to about 1

et e P e B S ebBent "ot < e

Tr ithehe eRBY@Ehiest, tHeaoRAWA thivfurd RIstbtantially hnhy@bisabl e

protic acids for use in the methods of the invention

i ncihgdaouptie! ganiggalvent imihe gepction miyitreois fypasally paesent, at an

[ om ¢ aci droj qdi.c _aci d rofl uoric acid
oo ERRIGR fpofE ] oo PO PE Rl b oo PSSt
ContifRfuRa e et (18). g iofle e@bbERREY kOt sni@sdIdent is present in the reaction
trifluoronet hanesul fonic acid, benzenesul fonic acid,

mixpire 1 aedpait thepisat leptabopt 2(omeled betH v erds pérfegniveleat ofthe

. D- NI nzen | f-oni i d . . .
Tt Bieb A SR RATRY Y URRDERIE Ftogmbptinept ippyeani sotvent i
presidlih @204 PCREATe ithin anditht tHk i 441@St 4636t FPmoRRquivalents per

ueous m xtures thereof. |In one enbodi nment,

t
equi?f%@m of the lihetsrocyeisdempavpd ob Enmalp €llh cm@n@ﬂle@agment, the
orgMCdgo(fpern?fg p(f’es%ﬁf fﬁ'th(;r Qgct{q%arﬁﬁ'[uﬁg gml%( glﬁﬁl?ntfﬂlfart Esh St least about 40 molar
conprises “an ofgani c solvent. Surtable organic

equisaled8 et equividénd @€ theithe et scydié Comotu@diof RorautaD! $n one
such as_net hanol, ethanol, isopropanol and tert 5
embgdimagnb the aregnisspbiest is pissent 4s theiteadsipn neikiyes in an amount that ranges

fron‘(fel %%o}g ?2@%@%@%@&&#@ aﬁ&gt 1%66’&%81% eci)lfri]vag{lﬁsa%egleguiIV%legtr] oef the

vent I's ‘et hano .
Triketébadiclie Qbmpbted ¢fFaehular(I ianotet embadist@nibealrganic solvent is
anhydrous. . The, anount of organic solvent in the

presepida thepsagHopmpixgire & ananeunt fat pngeeiemaboutp 20mplan equyalents to
t 44 ! . .
ool SERRPEMLI AR BBl SO LT S PR Bl FFor

(II).oheanettee dinbediment, e @pganscdvanisi@osent i the esetién mixttfedn an
reaction mxture in_an anmount that is at | east about

amozlg‘F that rgpgeécfmn.g aboub @§Owlareqﬂ;j\@gqnésntp agput; 1,000 molar equivalents per
equié}%jgﬂ@éﬁﬁ@ ‘ﬂﬁﬁ{:thlgcgﬁ uld OE@BHHI?Q il Iﬂran!)t'ﬂcﬁé]‘{?l%%ﬁj‘hent, the

odi ment, rgani ¢ solvent | resent |
organgasl vemh ispradetit i@ thareacticmmixhire imai amsurdthdt eages fbmutbout a 40

30 npl ar equi val ents per equivalent of_ the ) .
molqrrrq%‘i%%ty@b%t wﬁa@ﬁaeq&wiwmrngﬁbem ¢frthe, hgheterocyclic
ConiRAE oFRBinulk 1§). 15 organi c solvent is present in the

reaction mxture in an anmount that is at |east about
40 Tiyplcally, 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 proceeds for a time ranging

from about 30 minutes to about 2 hours.
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equi val ents per equival ent of the Triheterocyclic

Conmpound of Formula (11). In one enbodinent, the
woe@ani@a2sol vent is present in the reaction n RECTUCA2G0M000793

an anmount that ranges from$about a 10 nol ar

equi val ents to about 1,000 nol ar equival ents per

qp%p\{@alll?nﬁle factibe temBekeﬁ@t’e%r%@! SohCatfeRiPoNd a@f)utﬁ%ﬁ@l i’n one

. I'n"anot her enbodi nent,” the organic solvent is
emqunrasmtniﬁle irenctibwe tengctite mamrges fromeationt 257 Caowhout 40AGt In another

R L R L B I
Trt;gﬁ AhOM¥ SlvEa1 GRIP O LR mat&ptmlﬁlﬁeaIﬁrbhetet&yen@ebﬁbound of

nt the organic solvent i's present in
Formuiza@) is graaiex thanebpwt Hrpereembbased phste anangb of ﬂlpa“mhawmqychc _
ar egﬁ vaIe ts to a

30,
CompepindeFoppula ik SmoBntoidhe crupqd B ula g, In one
embo@;meeum@ o%raﬁeztém bthé hdolated ShARRIfRaTRERASHEBNEom %B@nd of

5 organi c sol'vent is present in the reaction mxture
Formulta @b) iagoater thanabovtaifgrscent based lov the amaidt ofiibk diriheterocyclic

S N e e

embddithdnt, tﬁ)é@v%lllyYeld bhci@Aftd AN Rireaa8elfefdcydlié CBRpound of
rangi ng from about 5 mnutes to about 20 hours. In

Formmutee(To)is @iates than abhet MQqnbhaqu oo deamdunt oftheiTytheterocyclic
f t
compyiteer Ry BREt on M atontht o G EE CRtupd e Fommute

for a tinme ranging frontabout 30 mnutes to about -2
@iv).
hours. WD 2004/ 106328 PCT/ CA2004/ 000793 66 Typically,

t he 4 e aGi PROTPRBR MASEAN G A9E TOMPOERPYIOR FORMIULA (Ib)
about 1 ibM‘FﬁE'&)M?’B’(?ﬁ  FORMUTCA S

;ﬁgFﬁerv an% %;E:?{ e |cautf0; tenperature tslgt
of e EPAeSReAA e i PRy Bk pg f Bithpund of

Fornffla (1B) ik the Bbpd:s greater than about 70 percent
based on the amount of the Triheterocyclic Conpound

of Formula (11) or on the anpunt of the Conpound of
Fo@ravmagting)a compoyndof Borowda @Bnt , the overal | yield of
the isolated and purified Triheterocyclic Conmpound of
Formula (Ib) is greater than abgut Rp percent based on
t he anbunt of the Triheterocycli Conpound of Fornmnul a
(I'l') or on the anoung f Formula (iv).
In another 10 enbodi
i sol ated and purified
Formula (Ib) is B#
t he anmobunt of the Tri
(1) or on the annuqﬁ of
of Formul a 1
COVPOUNDS (J: F(RI\/ULA (1b)

Compound of

hbout 8@ percent based. on

rocyclic Conmpound of Fornul a

e Triheterocyclic Conpound
FOR MAKI NG THE

an

with a compound of Formula (v)
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15

15 FROM THE COVPOUNDS OF FORMULA (I1) VIA A
CONDENSATI ON REACTI ON I n anot her enbodi nent, the
w0 poognod3esr provi des nmet hods for maki ng a ConpoRe@Cato04/000793

Formul a (Tb) conprising the7steps: (a) contacting a
conmpound of Formula (I1) RBR7 RI0O 4 NR6 R11 QL H
O >0 RI2 R13 (I1) with a €@npound of Formula (v)
Mr) T8 R2 @ R4 WD 2004/106328 PCT/ CA2004/ 000793
6 7whdfin MRELENA, M RB okiCs, Na, K, Rb or Cs, in the
presence of a substantially anhydrous,.aprotic organic

~ _solvent, for atime and at a tenperature sufficient

in the prepesiee ofa sWwBLiAly BthyrtusmAPzot{aqrEaniReolpent, fppa tme@ndat a

gt
R.N R6 ~.R11 - - R13 2 i
temp\?\ﬁgll%’r 2 Flﬁfﬁﬂelmsgldg?%enaecg&gg ﬁé% gggbﬁrglrllw)b) proto El\elllt |) ng the

conpound of Formula (vi) V\Atlhan H+ donor for a tine
and at a tenperature suffici Ro make_t he conpound
of Formula (1b), 10 wherein R M, R6-R8 and
R10- R13 are defi ned,oabov@r f

R11

(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 Formula (Ib),

wherein Q;-Qu, Rz, R4, Re-Rg and Ryo-R;3 are defined above for the compounds of
formula (Ib). ’

The formation of a Triheterocyclic Compound of Formula (Ib) 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 (I) 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
(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. ‘

The amount of Compound of Formula (v) in the reaction mixture is typically between
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
Compound of Formula (v) in the reaction mixture is about equimolar relative to the amount -

of the Triheterocyclic Compound of Formula (II).
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formula (Ib). The formation of a Triheterocyclic

Conmpound of Formula (I b) can be nonitored . using
weorwnaaseonal anal ytical techni ques, includi ngpCUn201/000793

not limted to, TLC, HPLC, 68C, and NVR, such as 1H or

13C NVR. 15 The concentration of the Triheterocyclic

ConpyH énitodfrdniith@rcattion thiktir8gs §u%§t%hﬂlaﬂﬂf anl’{zéﬁ‘b%.e

typical l'y ranges from about 0.01 nples to out 3

mol AL quepouni o Fomﬂula (v cerebe prepared iy xiepotonating @ €empound of

th on of .the Tr terocyglic
ForBh o G 1 sy S ifnate el S a1 FAaRs i fickndwn to those
of skaDBEEe bt @Hbgﬁﬁiétsy&hgs@s NEYrRKarhPled QPHlEth%dé‘@AeﬁﬂH@fplje%a{rﬁfg a
of the reaction mxture: In another enbodi nent e

CompergshafiEaringh (v} frohe Curinprend s Epuiile (1Duogrp bassslsesfMartinez et

ol D oo ik 15 B SRR 4 el s A2iaaty DD
M XThe RactidhenAeRY Blso bmpRIRALNBst&ftialio raHH)Lc@oﬁsV dprofic b@nic
reaction mxture is typically between out an

solagti Hoifakte apretimioleents indluda, bukarg npolintitediocal HEXMEs DMSO, N-

mesS|riolFigbhe f S S wh Bt il eplsfiay o madesubstantially
anh§HRAE by BBing stoied GVepH AtyiRd a@nE YRR bvdr@hdittdar sidved, Br by

the reaction m xture |s about equi nmolar relative to
distilipgioanount of the Triheterocyclic Conpound of Forrrul a

U L N T

beearalimqilra@%m DdRRBesBphadbnéRELI @ (V) can be prepared
by deprotonating a Conpound of Fornmula (iv) with a

basEhe apeunt 8§ orgammsyllvmilttlh ithaweaciinmgixtrse ksgpigicaliyaat leaskabout 10

th i
mollE AR b 198 e bl G bdptegPoRBRA . 1 e
empicRPait e @gﬁn@@iﬂ&ﬁﬂﬁ%réb@nﬁﬁrtﬁ@ieact(dh)mthﬁ%@a@ﬁ&ﬁﬂ fight is at

of Formul a (iv) using a base, see Martinez et al., J.
leashehout @Ranelar epmivatepéoor gglgquelg{mf thg ‘Fehetereeyddic Compound of Formula

(II);% Eu?cﬁﬁ&r ohien[lén‘t thggtgg%% é/i].‘r? %)TCS?I'PE hr? tHeGE% ‘:108 Ii]mxture in an

ure a nprise anhydarous,
am@ it ¢t & 20 Il@@ﬂal‘tﬁ)usm mem equBvAlb@b ber aivaldne oﬁmb Teik@rocyclic
include, but are not |imted to THF, DM, DMSO, N-

Comaeynd ghiorspiadihohenatisr amb@menb theeqrganig solvens ioptpgent in the
rea%[%nvrﬁ&hﬁo Qﬁoﬁﬁ% gﬁ%t ?suzﬁ ?éa@pe{ﬂoﬁt 11()’ %milag e&'\ﬂbéflgﬁtg Bgrv %\rﬁlvalent of the

over a dry fore

Tnméxecydha ICobiuas of EdSmbﬂa (ID)L dhiohé aﬁnb@dimehﬂ tie@ganic solvent is
enbodi nent, the aprotic solvent is substantially

presgRh{fing tRpCHeIFmiX{pTedR ah B OURIChH TaRass FIOMBEbON} &) GiUATgivalens fo
f
abogﬁp 600 Hl%?&? %ﬁtﬂ%glt)%%{ u 1\?&3%1? ?;g hlgfng{e%?%ﬂggltlé gh%lg{}&rido& Formula

€ reac
(I). In another embodiment, the orgamc 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 (II). 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 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 (IT).
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15 nol ar equi val ents per. equival ent of the
Tri heterocyclic Conmpound of Formula (11). In one
weradidsesit, the organic solvent is present i nPCTHIEA2004/000793
reaction mxture in an anmont that is at |east about
20 nol ar equi val ents per equivalent of the ‘
Trife i@zﬂEl}}z!t%%) (&) iE0FREOE 0h tEREIMLA offbbiween hBo@194 BE€hnd about
enbodi ment, the organic solvent Is present in the
10G €ade pamembodiment, btap fa) is cardedhouttah atenyserattirel cfastweah atibut -25 °C

ui val ent er equi l.ent .of the
andBolR £, e DS o Bodibnin tiob  DrS FFACY § ppprature of between
aboRDOMOPEr ar@rHBEsY JVET.  TYPRANIO! G8NaS isSAb¥&INYut ks aﬁraﬁﬁ)%ﬂ{ ftine
' the reaction mxture in an anmpunt that is at eas?
suffigjenitto poovidsl aeaetiui wixtue havipg An equintalfént Trifetdrbeyclic Compound

o R RS R e SRR L B,
embRBGEAOThe Bmolub 6F tirle BRufATRM o pldMde 2aBMeSn b} i 1z %1 amount

10 nol ar equivalents to about 1,000 nolar equivale
of the Iribefeiopu¢lisrEorapound ef Foinnde i pihytches cle@oned bydt tehist about 90

R s T T
pro®ide ditactibR nikARARSido DBnRRRYLT Re %h@ﬁk&gclﬁo@?ﬁeﬂﬁ%ﬁ@%& Formula

to about 1,000 nol ar equi val ents per eQquiva
(D) tlrpes hary dlaserasedleyy el lpast domipB3ipercert ofdis wuiimal drhgunt| Whe progress of the
t diment., the _.organic.sglvent is.present in
rea R A e FRBROITR sVl Ao e bt gibut e ot
limaaDie] ary FGhos¥leddribe@ubial ents to about 1, 000 nol ar
equi val ents per equival ent of t he.'IJri het er ocyclic 30
Confpaigedly ofterrs ifdaariqd qut fon atime perit rangipg dioneattout 6 léhours to
' I I S. present. {n the., reaction mxture.in
abofil o, T oS Rl iR C 3631 L5 st ed ookt perion Tadging from
aboeihsiab endtut 24 RO InlanBHer eMBbdimeRe) Yiep 74)89E4riBE but for a time
ui val ent of the Triheterocyclic Conpound of Fornul a

e :
penegrfe)ngllwfr%@hwmssuod?/l@mom 000793 69 Typically,

st ( i ' t at te rature of be n .

borpe P EEEEh e e iy & o REHE B Sotpnei o vmya v
wit{ @) Hf domr ri ed out at a tenperature of between about

-25 C ag%,about 75 C. In another enbodinent, step (a)

i s Suapbledl domprsdpclude, briyse apulimited topwates end a piosigtacid] Qich as

: u - TYRI ; a) 4s carried.out .
hydfocREcaLRL by dotrbinic 43 3Blfoai R, Ao tbabid AR aca
perchbaixtdcod) nittix heid embtbiwiadglf@iic aciBlétharRbulfdiee acid,
o Jri heterocyclic Conpound of Formula (I11) that has

triflyromgthepesupnis acide bepeengsuifenie scid ap-tadwanesilfonicsacid,ipgi nal

. ' nunt, .of ti ' .
B r T N e

acidaamlmixturef theheof Tii diRteitodiitéit cthEasia e Metiredhldrey 48id 8r hydrobromic
as. decreased by at | east about 90 percernt

(L) that . d | out
a‘“dgfIn %P%tﬂ?frq odimeninthe Agid 19 $r1ugp srockisisdicideertaquedus hydrobromic
acig@amount of time is sufficient to 10 provide a reaction

m xture having an anount of the Triheterocyclic
Corfiypisally,ctepRb) Fuwhstied(Out Jortahthe paddestiBREeh dbuflo seconds to
st apout 93 percent of its orjginal anmount. The

I ¢ , C ;
abmﬁﬁ Es 9 Qe qupRodimenk. o) Esrird orb Aettadimaelperiadugnging from about

| 30 sﬁ%?ﬁ’i?fg AU, 5 JBRY T Ql?clthér%midﬂﬂﬁﬁ; stéprk%B HAL A% QY borY tfne

period ranging from about 1 minute to about 10 minutes.

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



limted to, any of those descri bed above. Typically,
step (a) is carried out for a tine period ranging from
W@bwyti06326 hours to 15 about 48 hours. | n onePCT/CA2004/000793
enbodi nent, step (a) is cafbied out for a tinme period
rangi ng from about 2 hours to about 24 hours. In
anbdifer VEGEHODEOR MAK HE LCQOMBQUNDS OF HORMY
peri od U2hNGM ) el The
met hod al so conprises the step{of protonating the 4
Conpounth afotten embbdin{ent, the invertioanelptes tomethodfpr making a
Sui tabl e H+ ors include, but are not limted to,
CWﬂQﬂF@ﬁggﬁHnQﬁgﬁgtic acid, such as hydrochloric acid,
hydr obrom ¢ acid, hydroiodic acid, hydrofluoric acid,
sul furic acid, perchloric acid{niRyric acid,
met hanesul foni ¢ aci d, et hanesul f)prifc aci d,
trifluoromethanesul fppic agid, | foni c acid,
p-tol uenesul fonic aci & _p/ B 3%l foni ¢ aci d,
p- ni t robenzenesul f oni ¢ ' e H
p-trifluoronethyﬁ%enz- fTTohi c 25 é%id, and m xtures
thereof. In one enbodiyper}, the acid is hydrochloric
acid or hydrobronic Ragi d.rJ,n another enmbodi ment, the
acid is aqueous hydrochlori¢ acid or aqueous }
hydrobrom c acid. Typically, step (b) is carried out
for a time period ranging frgy about 10 seconds to
about 1 hour. In one enbodinent, step (b) is carried
out for a tinme period ranging fromabout 30 30 .
compuising genteasingtioemnousd pbleranuly (i) opa cpepoddRidicmnle (ia) -
step (b) is carried out for a tine period ranging from
about 1 minute to about 1®Rev npes. The Compound of
Formula (I b) can be isol at ¢d purified as descri bed
above. WD 2004/ 106328 PCT/ 04/ 000793 70 5.4.5
METHOD FOR MAKI NG THEB CEREORMULA (11)  USING
A BORONI C ACID I n anot her odiyfent, the invention
relates to methods for makildg a Hconpound of Fornul a
(Il) RB RAN RIO (4 R6 _ R11 01% 5 R12 R13 (I11)

(ii)

Rg Ry
[\ Ris
Br N N\R15
6

(iia)
with a compound of Formula (iii)
Ri1o
R14 Q4
»—B(OH),
R4z U
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conprising contacting a conmpound of Forrmula (ii) or a
conpound of Fornmula (iia) R8 R7T Br NR6 HO (ii)

WA Q0R30R78 R15 Br N NNR15 R6 (iia) wth a corpDaazhoeHo0793
Formula (iii) RL() R11 Q4711 / ~B(OH)2 R12 Q1 R13 WO
2004/ 106328 PCT/ CA2004/ 000793 71 (iii) in the
presence of an organic solv , a base, and a N or Pd
catalyst, for atinme and at a tenperature sufficient

t OinftRE PreBerfc® OPBFARIE sENERRIL Bade! dnd a Wher I Eutdldst, 16 a time and at
R6-R8 and R O R13 are defined above for the conmpounds

ateanerd’tm]emuffatlenﬂstqﬁorl)i agathpeived ef Formrudn (1B, i ndependent |y C1

T vheeB b RERERTLBR bi RGP o itp) B SR orFormuta

(In d@iﬁ%ﬂe@éﬁ Ql Ug '1ﬁt&peﬂ&éﬁﬁlﬁ@1i IthG@blk?D @&d&alﬁﬁlor pRahimi ques,
I ncluding, but are not limted to TLC, HPLC, GC and
NMR such as 1H or 13C NVR The concentration of

Coﬂib@tnmamn ol Faiheerpgycfic rommouag of feymuda () Gen kg élg,omtored using
convsgthq%a%&?[ ﬁttechqlcgu]egggl!:lgﬁ gg‘?‘ﬁg‘%ﬁo‘[%ﬁ‘g@dgg %@g’]tﬁrp;{@ ?C and

NMREudthe 'Gupptundirf For mul a (| |) or (iia) ranges from

about 0.05 noles to about per liter of th

solTbe pencentpatipnef H@rC@nmalrireé A?pmvlﬁ én):@r{e@rﬁwwlmnsw from

v RO P BT At b R, ey

concSRrMRMLof 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, ]the 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 (i) typically ranges from about one molar
equivalent to about a 3-fold molar excess per equivalent of the Compound of Formula (ii) or
(iia). In one embodiment, the amount of Compound of Formula (iii) 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 equivélent of the Compound of Formula (ii) or (iia). \

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),, Mg(OH),, Ca(OH),, Sr(OH),,
Ba(OH);, and Ra(OH),; and alkali earth and alkaline earth metal alkoxides, such as LiOR,
NaOR, KOR, RbOR, CsOR, FrOR, Be(OR),, Mg(OR),, Ca(OR),, S1(OR)2, Ba(OR),, and
Ra(OR),, 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, K3PO,, TIOH, and hindered amines such as triethylamine 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-
fold molar excess per equivalent of the Corﬁpound of Formula (i) or (iia). 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
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The anmount of Conmpound of Fornula (iii) typically

ranges from about one nolar 15 equivalent to about a
w@2doel1ah3p®| ar excess per equi val ent of the Conpouad2i/000793

Formula (ii) or (iia). In7dne enbodi nent, the anount

of Conpound of Fornula (iii) ranges from about one

amoﬁfﬁlo?ﬁaﬁ%qy 5%?1[t g fits f‘o@d AR ex@esg pbrQiqHivaRhas ! tBE Co&HoRed of Formula
equi val ent of Compound of " Formul a ii) or (iia).

(ii) ol Kiizg)n G hrealte&fnd:t@ dmhedlment, Ithee ammayunh of rise \@hpugt of the
For I .S _about 1 5- fold nolar excess per
Om@aﬂﬁ‘n&;%m&ln l?)f(“f)ﬁ‘ée ?%WBS id of Formula (ii) or (iia).
20gmth& ﬁ EndPPSESall QS f3498e trltht B chBEMREIIEHut 8 ndp United to
are not limted to; alkali netal carbonates, such as

Pd(dNaDTG, RaGRPHCRODAba (PR32, S PPkl RlchplorRdbdbesP(OMe)s,

sz(@éﬁp( %gq?xggﬁ%qgﬂéﬁg« %ﬁ@pﬁ'&]«% Etzgg(ﬁdﬁiﬁg@ﬁpphg,p In one

b@@ﬁ@g@% &gy Land al kali earth and al kal i ne
e eart rreet al aI koxi d%pﬂ such as Li OR NaOR, KOR,

RbOR,
Cs DR afo @R, of BE (CORY 2atalyy( ORjcally @g@:ﬁrgm agplqt@:\g(ﬁ molar equlvalents

to 2 Ba O?%qgllmsaﬁ\? al?z?g,(mtm%ﬁ]e%xg%al\?qﬂ fﬁ*eer%%}{lllac?un?%f ?’loh}ﬁld% g{l)y(fmua) In one

embbdinfit, ¥he arRSurk %Pcé@ﬁl?ﬁ%&plcﬂwaﬁgé@ Frdm BiRse8.03 lihdlalbécﬁu\fa@dnts to
use i n the nmethod include sodium acetate, potass

about®et mblay ei§POdnts ParGuivaleat of the Eoawound ﬁ%&orgwéan(ua@r (ua) In

anotgr | et %gm: tntgﬁ gglgggdlfl cét%%gf %&cﬁ%ﬁ%«%ﬁfm‘ Qb(?Lﬂ% 05 molar
equ&glght%% bBouk Qﬁ‘g Qﬁmﬁl pﬂu&@éﬂﬁs sieqiiRhleft &kt Cainpoind (ﬁf Formula (ii)
no

out a 3- ar excess per equivalent of .the
or (ignpound of Fornul a (ii) or (iia). In one enbodi ment

e, 5 DR SR 0 6 A G
equ@@fé'ﬁpémﬁle €bm F@lﬁﬂ%ﬁ oribida (@) of (i#ap) In doé eadbotiinent, the organic solvent
enbodi nrent, the WO 2004/ 106328 PCT/ CA2004/ 000793, 72
is prasont int aro:im@aé ¢hatt i a4 lrast abguit 2Gmplsr gyBAlents BRRE gt of the
| f t.h f i .
COI]il[g)lillgﬁ %g? %1(18 og I(fl,g@g}fl?ré&?h& e];]'xﬁ)%ﬁﬂyérﬁ,t thé #)ll%as ésoéz’ggtaﬁ ﬁresent in

an 2 {BRHNtha Ok at REst abOTROURSlaOdquinelsitd ger Eiivileatr&f the Compound of
equi nolar. Suitable NI and Pd catalysts for use jn the
Forinnlae(i) pifiia). el anether erabodimeniagite Qrgsi salvau s pyesert in an afiount that

is agaésggﬁ(gg %E%r%ﬂarg%{;gp féﬁ%eﬁg@%%g@%%f@f’%@ound of Formula (i) or (iia).

In oB@l StnBbdiht e &g@m& yAvertiispra§dn @MV azﬂamt Nlla( thngés ﬁ@m,bout a 10
Ni ( NEt 2) 2012 an PPh3) 4. In one

t
molea@cmlquts & arog(ﬂdlp%() potpp equlrﬁ'réer&?rﬁ?frﬂquma nﬁt:g 8mP°‘md of

Forglaiﬂa(i} ﬂ%ai Hn %ﬁot % n@&%ﬁeﬁtr ALARA sogfegpé SE’&E&U in an amount that

n equi nolar anount

ran@@ fond hisdit a Q0 nidigr @ammmo abod000l molai ec)ul‘mier(ts pex)equivalent of
n one 10 enbodi nent, the anpunt of, cat

the ﬁymp@und of Foamgdes(iip potiadb BLanothep smhpfigtent 3@%%&?‘8& pver is present
in a&o uaﬁtggtorggée% s ?rﬁ%oﬁﬁ%ﬁtﬁol%eéqaﬁﬂi@n’t’ﬁb &Bbutaf 000 Bolar equivalents

or nu
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 40 molar equivalents toA about 1,000
molar equivalents per equivalent of the Compound of Formula (ii) or (iia).

Typically, the time period ranges from about 1 hour to about 20hours. In one
embodiment, the time period ranges from about 1 hour to about 10 hours. In another

embodiment, the time period rangés from about 2 hours to 6 hours.
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anot her enbodi ment, the anount of catalyst in
typically ranges from about 0.05 nolar equivalents to
wa@bmytioaes 0. 2 nol ar equi val ents per equi val ent POf/CAR®4/000793
Conpound of Forrmula (ii) @8 (iia). 15 The anount of
organic solvent is typically at |east about 10 nol ar
equlMadIBNHR tBRpera@ediakadsedm abolt8° Cosrisuun d5@C. g rafbthar
(i) or (ita). I n one enbodi nent, the organl c sol vent
embodimente Serfemperatire angasfromn hbhoutid§°@to shoatl26oJn apother

| ar i val ents per ui yval.ent ~of .th ound of
ermbepg B erg sahgge (T A oRer R iR S he
or gaiibte SN hBThclude, BLESMbt liMited@ b @RGYIRUcH Apdieth§l @her and
| east about 30 nol ar equival ents ﬁer equi val ent " of the

diisopommhyletieer G HP.Oli Gomen DMK, PIMF/orateti PMSO, banzgne endtoluene.

di t,..th I G. ' toi
anbuihe e B S80S i SRNH A aBFER 0t Val ont s
Pefn £§deMRl BiHodBhedt NBe SONBRAYNS 4Qf DR WALt A {Xhrp. OF

(ita). I'n one enbodinent, the organic solvent is
pr &be fompnuthofdresmnta (I aan baisglatedand pusibedias desegbed above for the

ol i val ents to gboyt 1,000 nol i val ent
Trng VAR oL FORRR R of  Formuim (1) or (i1a).

I n anot her enbodi nent, the organic solvent is present
in an anount that 25 ranges from about a 20 nol ar
equival epyfr it QPRPAYE/PROBUYIDA RTIEWHVANGSTRAITON AND
equl val e und o ormula (1i) or (ilta

I n anot her enbodi nent , COMPOSHEHINSsol vent i s present
in an anount that ranges from about a 30 nol ar

eyttt o B s BRchrmsactiey B8 mebiey e AV oty vsetul n

veteliRar® R4 RBha® HRARIIYE For ckdepl8/ tH@MiBete®@YARTorhSoudde a@Miseful for
in an anount that ranges from about a 40 nol ar

the tesgrendloe preyentipnatfsancet o0neplatc diskase ok iplikiting hegrpwth of a

equi.val ent, of the und. of .. Far mul I [ Ll
cancfg it megiafics ol TR EPeREbeFLiE EOMP blatelfl wlelinitr s
treatdRQtibr ROvdRBIH Bf a WialdRR ctiGTbOhiPeig, thé Feplitativa dréfifectivity of a
~ ranges from about 1 hour to about 10 hours. In another
virugnbodi ment, the tinme period ranges from about 2 hours
to hours. WO 2004/ 1063 / 73 . . .
e R T
patiéR 08hn d&Eve hoaMAifAarihetibadlietainpotiid Tienpeikat isae animal,
~ ranges from about 40C to about 120C. In anot her
incleding dutpeitlimitedea humpemaarumal, PEAYEEUNLIBBbYch 38 & cpy, horse,
about .100C. . Sui t abl.e_ sol v { ngl : : .
o L BB P} IREAOMERIRl 06 MR 03 B0k i ans
mor DF/E&&@EI@@' Am@bl) efd mbkiprefdiadkparumiVF, DMVF/ wat er,
O, benzene and tol uene. I n one enbodi nent, thF, X
s ol The irespat camDIFifiRs, Bhich somprise ap fifsctiyg@moppicof a Triheterocyclic

ConfFRRE TR 25 NPy B U g o b

injegltnl, by ekogsticdamonibesitirtiolh@ mhwocttageous linings (e.g., oral mucosa, rectal

and intestinal mucosa, etc.) and can be administered together with another biologically active

agent. Administration can be systemic or local. Various delivery systems are known, e.g.,

‘encapsulation in liposomes, microparticles, microcapsules, capsules, etc., and can be used to

administer a Triheterocyclic Compound. In certain embodiments, more than one
Triheterocyclic Compound is administered to a patient. Methods of administration include

but are not limited to intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous,
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Tri heterocyclic Conmpound of Fornmula (Ib). 10 5.5
THERAPEUTI C/ PROPHYLACTI C ADM NI STRATI ON AND

WEOROBI3T8 ONS Due to their activity, the PCT/CA2004/000793
Tri heterocyclic Conmpounds &#e advantageously useful in
veterinary and human nedi ci ne. For exanple, the

intrbihadaB lefIdAs CdrhIC sUBIRP O B EraRs8l, HR@EtbbraD intrad @i transdermal,
treat nent or pr eventi on of cancer or neopl asti C

rectilly el Bhalatiom o biri¢atly te He egrsonese, exeszor skan déhe mwefetredmode of

i | ). dThe .Tri het erocyclic nds. are _
s FRBHAGA e o bbb oL S oo T ShRegH Hafartupon the e
of thie dddidaNé@@iticds@h dsHid fieldfRandeh 8r VigRliheidgn or
infectivity of a virus. The invention provides
met Howpscigie embedimants, itanay e dashighlasd ainmipisted ohepsos | on
r

. 0 patient, of an fective nt, of . .
TihfederdR Eim e ReBlindhe S SR antrera®an T sy be achieved,
forieR@hpid] 9@ ndo Yy waglof libiHatiel bydodhl el o BRI sur@dry, topical

non-hunman ani mal such as a cow, horse, sheep, pig, 4
ApRARIEe A.8-- Il FRIEYDCtigD aTith a W_Qlir,ld degpingwastes syrgeryt by frgddtion, by means

: 0 I nea- pi nd is, nore ef.erably a .nma .
B A e L O SN e N
porohid, abn-Horgus, GreseRfinhd MafeiNe iR ARMY m&thbAnes, such as sialastic

Triheterocyclic 25 Compound, can be admi nistered by
mephiangd Y ElPienin pesuerebodipentesdmipiseratin ¢anfhediyodirest inesttios at the

< AN [ S ion through epithelial. or
it (B Bt b e Bt PR, Bl o RO S it ! B Boe. rppther
embadimsht, Bdthini8i@ 6@ cartBeChy) ditdtdlir§edfioR at AEMtdoHSMRY site) of a viral
. together with another biologically active agent.
infocdian.fisseq Qnqrasn tanspleat, eyauteimmunraresnonsd.. Vari ous

del  very: s Q. . €Ncapsul ation in. .
g p%ls%htélél’ %?ngo?i;%%rggr, t?tl %P}g ié\@ d?rs?rgelg 0o} B]?rﬁ)ﬁg © ong ao|5 Juarg g?lheterocychc
Combounds aitd tikadentral neseshstsPsted byARY Bhifdb® rodte, including intraventricular
Triheterocyclic_ Conpound. In certain enbodinents, nore
and;igGathegeb injéetiope irayestairplar ninetionmey ibs fagiliteied dyandutraventricular
I.en f el ti include but are :
B SO 1 SO IS e B
I nt Pupenatyeidedhistritivhroan a13o bs enpldyed ag eBpise of@n inhaler or
2004/ 106328 PCT/ CA2004/ 000793 74 intranasal,
nebélgzedum forrgylafing withpp Agfeaelizingngchi a5 ue perfhtipn it Bperararbon or
. ] r . . .
o AR A i 56 bt S AL, Bounc o
be formblateded asopiwsibry, adthitradiiohaltiiaders snd @friers Sudhhs triglycerides.
di screti on olf) the practitioner, and wl| degend. . )
i n-%a%ﬂf’thﬁb?}ﬂ edjwens; the Trifetarpryclie Gpmppundsivan Of delivesedin a vesicle,
: : ' V] J ' 3! -
in p;égtlec‘ci:llfh iag g%ong%gs%éggt ’er,icS{cw\rfrlgé 9%%'1%%72?%?5}8?%9(%)6[}[6'&12 etal, in
Lipestmesiis tterTienpyaf Infoctious Dikdasd &idCatekt, € opevBeoresi@h and Fidler

locally tQ the area in need of treatnent. This may be
(eds,), -1Sévéax’zv%{or , Pp- 353-369 ({589); 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,
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
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for exanple, and not by way of |imtation, by I|ocal
i nfusi on during surgery, topical application, e.g.,
w0 poogaeg3esicti on with a wound dressing after suP@ECK2008000793
i njection, by neans of a datheter, by nmeans of a
suppository, or by neans of an inplant, said inplant
Perfdiafiék, Sfhofenl@dmBalIqeds.), Moifeyp MeUSorkqt 9899) Rarigeoaisi Peppas, I.

material, including menbranes, such as sialastic.
Macrogrebr Sondiev. Macrq%cg? @hem.r{l%we(lgﬁ@@aqe,fafﬂ ]?evy et a}., é:cwnce 228:190

‘ (198553591%2%{331&;&”.6@%9%5%1‘%&5‘5@51H'b%%%*t Lo, | uiddre, $1:165

a~cancer, ‘tunor or neoplastiC or .

(1989)) €I P&RhamE! @ntiddiae, a bentilietheleaseaptiadicarhe placed in proximity
adm ni strati on can_be by direct |nJecI|?$'at t he %ﬁteﬁ .

of the targatof ther Trihietasyeystic Eopipeunds, ¢.gf dra hram, this sgyuingonly a traction

organ transpl ant ' neq b ;
or g T AR e Lo Ty EPERNDE o ot
supr@NR1.9, lpﬂDI 15- 1735 (1988, @thed dodtrollaideane sysiansadisduesed in the review

central nervous sistem bé})any sui tabl e route,
by Lengsr (Siengei2dP vl a%the33 AP mayhe Ustd-r at hecal i nj ecti on.

I ntyaventric Yy | Lk deaat 1i

R e e e ST b MBS
ConfpBefd ¥f & phatedeuticalyrucceptatiacareiser voi r. Pul nonary

adm nistration can al so_be enpl oyed, b%ﬁ use of db

an I giteagrebodgpentothe s ipharmacgpiicat iy o I gRiang APRERVed by @

' rosaoli zi i e b GNidtdy &R Bpei
reguﬁ Oy &Rt He I}ig%ealgegllg}rer% ﬂlg% ?/tgg%rofgact an% mllértlgaclgrt{lgyﬁg' % _ Opeia or
othe® phReINEBESnided phdrhiabepeds furyst incanfinals canddsore garticolarly in

fornul ated as a suppository, vajt h traditional hbllnde{hs hich a
humgny Eherteine f'eraerd Refais o pidgRiRleddueel SRHPISHL Oh¥pIIcie With whic
Trihe%bo%ghl%egkm L08R id LaBRERGREY §ﬁdh°gh_@ﬁﬁ?c%\flﬁ9a3 &R @n be liquids,

qefivered 'R | vesi ¢ e, In particular a |liposonme (see
suchL@ngaeés andaileacludiag thds2 6f p&Bdeyrd 99dnal, Tegstablecer syntheti¢ prigin,

25 Li posonmes_ i n the Therapy of In{ ec gogls( Dirﬁe se an%tical
suchcasrieanut oflp pyPemdib Miaeial Qhdoranf @ andzt Basg- Ly RPHIRERY

. . 353 - i {88 L@hrdtin, cOlSldal sPiea, urea, and
carrf e JBal 0 Fort ot Rl B e B iy o Ol sfiRa,urea, an
the gl@l)_qeiiaﬂéigbn, duRdiafy, isfabtlilzlittg; ;hid:l}euir@ombtjgatdg apdigolpsing agents may be

elivered in a,  controlled-release.system |n _on .
useds 0B RERIISIE DU PSS B LA TpOGUc Lol Ly Farmgpeutically
- L erifREn ol GBS 4 1520dar i 4r3BTan; th
acce@ﬁ%&ﬁ/a%&gt@aﬁé %telgg})'r g%?l? 88: 56%%330% l Saudek et °
TrileterocyMic Eogipountd is knini@red sntmvenesly) ) Saling selrtenfeand aqueous
enbodi nent, pol yneric erials caE b. useeg g%ﬁi%ularl' or
dextypsgi angislyssinl SRlut PR Fen 3150 85 FPAPYed ¢S Hapid catiery, RRtic oxd
iniel) SN ¢ BarRets Qo ifit10dd Stidid@y duch as starch,
mje%ﬁlt%rséﬁﬁégg'g ug I%ip(l)p%@%}cle%t%?l ity, Dr ug1 Pr oductlIﬁDesi gn )

 gluanel 1ER0O4+E6FER2BINPERILOA) flons obalbFilicaehspdigmuipriae, glycerol

Snol en and Ball (eds,), Wl ey, w, York (1984); er
mogitgapiss s, sogtum deridgriied i milE Rt AR TR0
; 00,568 EYOly Rkbadé 20, aRe iede. 228:pk&ent
pdﬁl&gé}efgll%%?i)sg%’-etelg{:tg?n%ﬁn..yNeuroI. 25 351 (1989).
contfosiziods, éf deaired, cdn alle gowsinmyinorama@ss of wetting or emulsifying agents, or

pH buffering agents.

The present compositions can take the form of solutions, suspensions, emulsion,
tablets, pills, pellets, capsules, capsules containing liquids, powders, sustained—relegse
Formulations, suppositories, emulsions, aerosols, sprays, suspensions, or any other form

suitable for use. In one embodiment, the pharmaceutically acceptable carrier is a capsule (see
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(1989)). In yet another enbodi nent, a

control |l ed-rel ease system can be placed in proximty 5
w@booshesesr get of the Triheterocyclic ConpoundBCT/€ARN04/000793

the brain, thus requiring aly a fraction of the

system c dose. (see, e.g., Goodson, in Medica

e.g., wlP'agegf ?g??%%@ntﬁ@r'eﬁ%ﬁi@é @ﬂéiﬁtable%ﬂ@ﬁ@ceﬂﬁﬂal cadriers are

O her control |l ed-rel ease systens
descmbeslanl $Rewington’ mglamcwcalbsclmmj’éw E. @6 iMardia.

Zgﬁeéag 3"8%%%}% )g‘@V g Q‘f‘ﬁg E@g’ g%.m%? :hgfcéfrp Ipcludes but are not

hmltér({ {ohs%f@{)f’;fd(ﬁ!: bfbasiOzrERpEALNHaPRdpRsdab A CBRGRUMhES @eli Yn the

acceptable carrier. I n one enbodinment, the term
preséhpbmnpmammm Eahttyroaydemqbp@ndmhgieé ppﬂ)@\pme@g,coaqpomnons that

e O O ARG oLk B SR el SR SRR

orgati€ 98ER! TRIARNANIBEAPES Gsell 6 pephre 'pﬁa@liuce‘@tﬁd‘ally aﬁ&pmbleﬁamd
particularly in hudmans. The term"carrier" refers to

additiordialts efisuch ddjie vempounsis efeshesetthatdprny api-taxéc aid Addifier slts, Le.,

a 15, Tri heterocycl nd.is ad
I R e M R T
citri @14, |a§et1d Bﬁliédhﬁﬁoé}h@ﬁ&é 8§ dripBionAlE bifirosddid@ hitrate, sulfate,
veget abl e or synthetic origin, such as peanut oil

blsuﬁny,@asph@tel, ac1dphmp§;htemspmc@gg§mgcq§atp, lagtates salicylpteecitratgeacid

mtra%e}ag%nagce t | C?aéwat%gé{nggtﬁ?%%e %1t%r$rla e iclér?gledate]gw gq%?ec hﬁﬂeate

gentﬁida{ecﬁxméiﬁtgaglu@ﬁﬁte bhiGaroh&te, sabdhaskiis] iférintite, banldald, gluyamate,
stabilizi ng, hlckenlng, Iubrlcat|ng and colorlng
metlagauifenata)cﬂme&@fomfédbewumqﬂ pdpluprasuifonate, masylste |

hydxgl)g eeé]?&rl 5@1 S OC):{(? B3 oago E%dulngtnel ?leﬁélﬁfsffg-%zfﬂﬂ < -h%(%lthoate))

saltsVatBbtebstydlic@bmpQinddieiludedan th'Erpré@hﬁdo@mitlloﬁs ﬁaﬂnmludd an armno
Is adm nistered i ntravenously. Saline_ sol utions_and

moieiy rayferm n@unﬂ@@élcdhda@pww @ﬂltsS\mﬂm VATiAYS 2paRp aidy haddition 0

d d
the a}cﬂ;]t) &%1318{1%13 asbé)l %tj Ibgmg)gu@ur { ﬁd@@f% #ag‘gedlﬁéf)c gps%%rrlsl; thg‘; %re acidic
in nAh®Qrd SHphbld ®f CorhiiRt ikt Saltswith asridis @hmacaﬁg@buy osegsmetlcally

| act ose, sucrose, gelatin, nalt rice, flo chal
accepiableccatiges. Exgowlasal suchnseli nclys ewg@ﬂldpetalrﬁmﬁ%a{h@%ﬁ%}?}bmetal salts

talc dj roli,

and, é)F]é[bCil} aflpcaldy I)%h%éhe% ye?ﬁ% lzérf]ﬂelﬁ%lrﬁﬂc P‘“% it \Aéglltd e11;0’11 salts.
et mlﬁﬁh‘idther Féﬁib}é&ﬁhﬁdﬁ@ttﬁe PfihetarodydliveCdmpoamdTire fpmaﬂand in accordance
conpositions, if desired, can al sp caontai

withaepiing rroesduggstas pm@a@?acgmﬂagpmpwgloggagﬁ@tg ?cg ntﬁq:fenous
L
admirdbthRiof argdoldtions ilﬁitbt@lbﬁsot@ﬁ@ Sqﬂeeas buf&ns i lese penessaiy; ithey

l'i qui ds,. powders, sustajned-release Formijl atjons,
compagfiersi ma Al Inclidy PSP IRHIZiNgA#5 | (OMRGSHIQpS for intravenous

I

SRR 5P O IR 8 et chi i s
site 68iheiigectich. Genapdy) the (Eralitts 2064pHd3RBer separately or mixed

“PCT/ CA2004/ 000793 . 76
together in unit dosage form, for example, asa dry lyophilized powder or water free

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 dispensed, for example, with an infusion bottle containing sterile

pharmaceutical grade water or saline. Where the Triheterocyclic Compound is administered
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e.g., U S Patent No. 5,698,155). O her exanpl es of
sui tabl e pharmaceutical carriers are described in
wO Reailogeon' s Phar maceuti cal Sciences” by E. WPOECAR04/000793
The phrase "pharnmaceutical I’y acceptable salt(s)," as
used herein includes but are not limted to salts of
by iBfecbr afaniPBileOf HeAlPRatb MR infBkioRr BAIAREHh bk Brovided so that the
~ conpounds used in the 5 presént conpositions:
ingrpdichis megydyoixed pdontoadndsistratiinuded i n t he present
corgposi tions .t hat re basic .in natur re capabl e of
f or R SHIQRE %%}rqegi’ﬁfyé?aysbcﬂ ipdhe fopR é%l%%gc’%eﬁé?sg&%e@lls or
oilyishenSioHR BruRs] shvdeld) EmAfids, dBal
yﬁr gbpar e p%gr nace%t?i' cal II)E1 acce’ptag gg}"g%ﬁugg oggggtrslt’ g%r example.
Oraly pdmyindstersd compesstians coaypwntwis o@r e thoreptidiwdly dgentd) for example,
swel@0n L oxL e acﬁ?d ddjtion salts, |§§ y .ff?grl ts containing
FAPRAETID IS [y cloteasatiame a1 ipeshatin thupting AgPiuwuch ae
eppériiktesil bPwiikrbMeh, Gor chOreidoldrfe JFBME Gd i i
pAp%xaI i ¢, hydrochl ori de,.aTh%}dr obrgr%ggllé,’ hyg?é(;sig%}él?%%g,ems’ to provide a
phagmaceutically palatabteerepasiteml. Moepverhwbahat @bleaoi pill form, the

i soni cot. acet.ate,_ lactate

hosphat e ate,. ate, ) )
corBRRRIaf o¢ SRR R i CERiP i ot inthe geasminsostina trac
therbBNRBY RingRAdkRiRARBEE oRr bRk IAlR petind OF BALE Selectively permeable
- succinate, maleate, gentisinate, fumarate, gl ucona¥8,
merghragessuatingaremantisaldy adtventiveyg doeppond ere aidousuitalEle dor orally

. et.h | f onat et hanesul f onat e, benzenesul fgnat e,
s ST PR SRR L ARGk Bl A BB £
envisetnh € slireounditg tRABRBLI i imibed %y_ the driving co oun%, grl%i%h swells to

1,1 -met hyl ene- bi s-(2- hydr oxy- 3- napht hoat e))
displace Hietagenfcsrelens commpseitionl thrpwgh andperting. Thesepdediverytplatforms can
osi.tiops_that .incl.ude an..am no i e for
oo RO SR BT arP s BB BB PETUER SPhapeiovh maRe ek of
imnRdiattsrelch st Rednbiion. tOtimehR1AGhaSHARAEH é’s”@?ce@@l%&%sﬁg{ate or

Conpounds, included in the present conpositions,
glycgiob stgariatei reay alpe bravsgde Qarleconmpsibivns e ihdndé stgndaad earriers such as

t i rious pharmacol ogi.cal | y.or. cosneti cal | .
manol ottt oV, bt Re IR SIRER G B sedkiting ERGoren ot mgnesium
carbahdtal Juchehderssan &k baphamagaltichl gredal salts and,

particularly, calcium nagnesium sodiumlithium
zi Hbe apeppicithmd rikaterosychis Goannoynd that wilbbheffective in the treatment of

' Tri e | i.c Conmpounds .ar i
o pofFEBRE AL of ARalichTheteRFor (e BRTRL S oBiefos enconditgn, and
can phésteratieed bycaindanhglisdal tehnadap I8 dddiebn, iRbIAY8NAYH0 assays may
.admnistration to human beings. Typically,
optiepnajly be @F’@W@ﬂ tehetp igsatiftept dpsage aangas uSheprecise dose to be

F i sLrati on. : ti i n.steril ot onj.c
e B0 A LA OS5 L oty
sericabisss bt dikease of disohiek,i anidRPod BB deci FIROSIHALIRIhE Ridgment of the

i.ntravenous adninistration nay optionally include a
praciiijener angeachpatisnt’ scifswmalaneasg hloswevere suitablesaffechus dosage ranges for
. it e Qf . i Nj ' rally. the ingredien
e s S b S0, A B B AR ER0S
aboutiAing oiSElgerbeyciiv Coarpoand i Igloghin Bodir Weikho Thishéca s

bg(gwder tglrswa er free 30 concentrate in a hernetically
embudmeRty, 185 A4Yaf9se is 2beah0-44o abpus fpgng/kemboyt B ée alout 0.8 mg/kg,

about BRI t6@bdR9 3 9 h ] L 9§k, (&5
“Trihet er ocyc{ﬂ%ig(:%t?rog%llljtg(y}o %fs)oﬁ(g'%%lga hirioSF %égr]‘géo %?f’“? 3.0 mg/kg
(or therdquéniatemt dodes empredsed gérsypemsankter atboy aiit e aroM).t Alt@Ratively, a

. Lf‘fAJSi on b?tt,l e ci:o.nt aining sterile: )
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
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pharmaceuti cal grade water or saline. Were the
Tri heterocyclic Conpound is adm ni stered WO
wQOm4104038828 PCT/ CA2004/ 000793 77 by injecti oPCT/€A2004/000793

anpoul e of sterile water f@8 injection or saline can
be provided so that the ingredients may be m xed

dosager ﬁaﬁ cstiBr AEThLLBIdneihis8Btio BB ReSdrdllyodbduf ©.01 ppAly body weight to 1
el1Very may be in the formof tablets, |ozenges,

mg/kadudpueight. Saprogiteissgsnelbneontain §mib &x10% bxregight of one or more

Triher ey ATt g PorpaerEP Rt saf ber kPl BITReR, Oral

compBR{tfonS Bidl Q@dih ¥bAA80Sto b6t IBHAPPIRight SPERI @G Triheterocyclic
agents such as fructose, aspartane or saccharin;

Compbands rlang oa feernsbisatisin wigh annslgs dhergnsutic agqnt.ofn specific embodiments
W, ntergreen, . or cherry: col.orin ts.
or s eShoh S5y Y 00 S B b Py s 0.1t abou
20 n‘%‘?‘*}ﬁ?@?&@ PR PN Rtabeit 10MRESaehore PhEE@bIyHbLENI Riabott 5 mg of
Tl form the conpositions na e coated to del ay.
Trihetewicytlegtanpond pakiddgsen podpeight erfheiysauiveppitdoses sygressed per

tract 10 ther rovij di ng.a sust.ai i
s P R A b af s B R P s Y ot on
7.5 HEAD! HBES7.5 WS Akpdo Hﬁg/lé’% ab&Mit6 abduy 128trhy/kg diboui 1235 to about 15
a

conpound are also suitable for orally admnistered -
mg/K, iohettemt 05 Yacationt THmedien(es thejequivaleatedqsay expressed pyspyare meter of

flupd fromthe _environnent surr ' e Shgt
boc iR ErR) PTaPod STGC EopA TR e oy GRP b fidiion,
fronfattRl 26 R dblst m%%,%me AdjuRRPORB b battent’s bodg weight or body

aperture. These delivery platfornms can 15 provide. an .
surfes et iQthényeffeetive dosdemay &F exteanplaiedirom slogasrespRrse surey derived

t he .spi ked of il.es. of . | '
sont (5P BT R S S 3 ol LR sy o
in tH¥Qpost earate or gl ycerol stearate may al so be used.

Oral conpositions can include standard carriers such

as Thednvention alse provisiee pharmaceyiicakhiagheds kil coppaFgLne or more

sodi um sacchari ne . i . . o
co S5 BPAREL B QoS MASSUCLoFROSRE. angfed v
sucliétdiber@) cie Thothetie teciah ipeestdivgddyndgdveatmantdllagbeey regulating

effective in the treatnent of % articul ar di nge{j flect
the menufaetdier nssrorwile(of ghyyargewisalsiog bipkegical PEduCi§eWRIcE gpHigs retlects

. app%r\rflﬁk?%lgtgifz %i%eglgx S?Hﬁnuﬁ@tlﬂﬁ& 21%%&1 Gl PESnBY 2 B ANAAG6h. In certain

I ques. rtron, Itnvitro or in vivo
embRSFRSs, BRY, wiRRtadamekttedfer thapleatyet drprirednpion o€ paricks; the kit may
opti mal dosage ranges. The precise dose to be enpl oyed lasti
alsoj qentajreoreorrFRdE cheRthefapsutic agenty 8 OR cating CARGH 8T 6¥1eop astic

.adni nj st.r at.| . . [ |Bease
R U RS ot o
j udEHEETHheRfrodydkc Cpmpotndsi onprefaatly essepedpatiitentand then in vivo, for
ci rcunst ances. However, suitable effectjve do

. e o

the desirgd S1oraeutic X TRVEHERS SHHHPSOF B YS8An BBFe 10T Sryple, i vifro

ARout 1O fuftakby oAPQYeLI R Hitlerocyclic
SSRGS b%usjﬁgttgfié}%ﬁ%g?@r%glggﬁc Conpoandgger kil ogr ar%
Corbpslindwe cahbination spBdhdiérocyctiniimdipmendssis prdferréd.v.  dose

is about 0.1 to abouyt 0,5 n%/ kg,. about. 0. '1% to aé)outt

0. gn@p @glbodlment, a patient tissue sample is grown in culture, and con acted or
otherwise 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 embodiments, a cell culture model is used in which the cells of the

cell culture are contacted or otherwise administered with a Triheterocyclic compound, and
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30 about 0.8 to about 1.2 ng/kg, about 1.2 to about

2.0 ng/ kg, or about 2.0 to about 3.0 ng/kg (or the
weowiaadlest doses expressed per square neter oPCHOA004/000793

surface area). Alternativel’y, a suitable dose range

for i.v. admnistration my be obtained using doses of
the effenyof SuchrRRMcycBOBoiBoun dfdaUhe Bl SidBRYs &5%51’@11 and

pati ent's body wei ght or body surface area. Suitable ‘
compgyed§0 2 nenGSngctPETrCAl DD/ GoBTdY, 2 T@vetdsad of pmiifiestidnasr survival

of tljbegéo&lga%geglgslﬁll acgc?rrh%@na{réc’ci {S)a}&elz 8%—?@%&%%332@%{%@%? Ecjl*tlat gﬁeo"llriheterocyclic
ConShipass §feicties todedaeh ld paticAn R Iﬁh&%&cﬁ@(‘i@r{ggﬁﬁh A also be

of one or nore Triheterocyclic Conpounds a e or |
demenstraterhefifasHvarndsagnetingminhbmadd systemagent . O al

co iti.ons ¢ ont ai,n .ab 10% t o about. 95% by
o e BaR bGP i oRlegiten and S i dessseope of the
inveatiome or in conbination with another therapeutic
agent. In specific enbodinents of the invention,
sui tabl e dose ranges for oral adm nistration are
generally about 0.1 to about 20 ng, preferably about

0.5 txeabaNHIITION 6FCARCERANS NEOYLARYYE DisFASE
~about 5 ng o riheterocyclic nmpound p

body wei ght or_their ‘S{ngi val ent doses expressed per
sqUAe dribgieeacyelic Gompounds aydealeawnstratedpavhibitdumor cell

' ' | is_about .1 to,about 10 7.5,
protFERAE TE s BndnRlof gl Wi For GmRS Wy a B 6 Rt v b ity of
assa§Lkiovrginkle aagdesctibe® héreind Bieh adsays Al kil cls R @biced Sell line,

to about 20 %ill(lg (or the equival ent doses expressed
or cellsrfrazp a Ratenie Many gssaypwall-kaawn ae theartecan belusechtoctskass such

' 1@ cS Ul e .range for oral .
G T O R -
CHwhynatitie djrpstatBntbyf difecediadonsn by et oMhgktin @andBighion,

urface area. O her effective doses nmay be

tranggfiqn5 Sryibaofknemngsaes suek poproto-engogerssdegi, yesd my8) drroelicycle

' tr [ syst . ouch animal . -
marlkr%sdgwé cg%éé Eg@&@l,% %V\%étﬁ?g{g .oﬁe l%i'\;'érills Pﬁ uchf&eWéld mRNA and
activiitywan be dategthmed py eny shethof vedl It ih €& arh BdtSex@plel potein can be

co sjng one or nore _containers containing one or
quarﬁ%ng({ fw H@Y%FI@B&%MIWWG%%S suches Yfrateryblagingairat ed
: - . ' . i in.the, form
1mm‘glr1$ 1 8?1?%%%11%3&%%8%\%{86&%&11 n?{ablﬂggla %ﬁ@@)&drl%gﬂraetxlalﬁlglez fapy, 8e11 cycle

marken aofitactiasraes fromeSanta Grak Eno). MREAGGHJuanlitatedby methods that are

1 i ol ogi éal products, which notice reflects approval
Wellif1OVR A0 G e pein{pr §¥3TaRlE by moethern agallysis s RiNasqumetaction, the

lyRRFHsO b4 AlabQh in! ibAl ' ipRof iabili
pis BATLELSH Akt ol BpBRE1R1 i STRQSIINAL Rl ot 'Oty an
be agsessedby usihg trigpan-biay staitisporomhdraich death o kiabDite markers known in

ch her.apeuti ¢ agents uyseful for treating cancer or
the agf. ﬁggftﬁTe&@? qn Ca&i%g ég?ése@dl%léﬂﬁaﬁﬁeﬂ o changgs fthmorphology, etc.

O . iy . . . T

o TR P hehiich Srolfdel £ CEREVL b CTREHRLoh ddi0S by o

variofy of techraques fkhewn imthe iavtpincfuding it eotléiteded thé ©lRMERL: i C

or ,prophyl actic activity, prior to use in humans. For
: exéﬁﬁpg’e%qn?pq@ibgqrgoéeoxyur%/dmep (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
may then be detected using an anti-BRDU antibody (see Hoshino et al., 1986, Int. J. Cancer
38, 369; Campana et al., 1988, J. Immunol. Meth. 107, 79).
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assays can be used to determ ne whether adm nistration

of a specific Triheterocyclic Conpound or conbination
w@R00Fnodses er ocycli ¢ Conpounds is preferred. | nPONEA2004/000793

enbodi nent, a patient tiss@§e sanple is grown in

culture, and contacted or 30 otherw se adm nistered

Wi dy ﬁoﬁfekaﬁﬁﬁl%é%ﬁéd% bE e arIRQMREhg @Hﬂtﬁyﬁﬁdﬁ%ﬁﬁfo&p&ﬁhm (see e.g.,

suc Tri1 het erocyclic Conpound upon the tissue sanp
Chenj, §., b396e Dneczeand3 d3apdpEdeoumgal., h JcBmla@hfm 2t7i0s,1§é67 73).

i e S RSB B S EBER petic fs c
cells %Mﬁ&%ﬁ@ﬁ%ﬂl Sl %Fbt Pﬂ%tl@rﬂiﬁiﬂ%@ﬁt@ﬁl@ﬁfl/}ﬁé esized DNA.

compoun and WO 20 PCT/ CA2004/ 000793 79 the
Incombfation noy thesandhe mﬁasnmdéwymwdmdde@@ma iithg gorsuethas by counting of

radeFIQ?pqspgg]hg g@gﬁatl&cz} c?o%it e@ec&lﬁ% ?pgpﬁ%)(l)ﬁiéqt}u%%&nn I%te/oa Counter).

of ppeQldnl EpRSIIeRLAE c§ﬁ'fn¥dlé’a@|an dgéfn (POBIAOGHAPAEEHe 6RU It measure
conpared toO the non-contracte ell's indicates that

cell prbhafeiratuohei’élwc ysca j6ckiladelipropotein whegerexprassien isoeleyasesting

h h. T
ool RS i) BT B s TR g Pl ey
servé%daerha&X%? BRolifSahiBe cdIR! PRgiEvMEdls a%d%ﬁtﬁﬂw B}Qrﬁtﬂ@lostalmng
led artisan and are within the scope of

using an/mtt PONA #tibodneBLTetRN, TROCCANTERI 18&@%A§WS@GV etal,
. The i.heterocyclic .Conpounds nmay be
199?@25@?@16‘1(02312%—1!}ﬁm bit tunor cell 10 proliferation,
cefky hfinshids by 88 nRAshréBPEGENEL SdrSpleiold sdlopapathtioh over
vivo using a variety of assays known in the art,_ or

time deg cdaulwdll heund$)n Cellg @wyé@wy@tedrayn& g hemapytemefer and light

mier G085 b EaPL e By el M D ek CE Myl BE ey bo plotied

agaif¥ Gifhe i8 UFdé} ¥PbLIAAY g%wﬂi’ &Wrehfor ﬁiéfpo@tﬂatf&h of inte@édt. In a specific
proliferation can be assa measuring

embgdiment, helhsi aginied bridlais pmﬂt aéﬁ ﬁrsb igadrwich theglye Temanrblug(Sigma),
suchgﬁ%tﬁfyfuigf%g% Qacﬁ%anthe X 2, sa%Esi 31? c!ol%feﬁ rla% y%a?le%r%%ﬁﬁér@%f t?fa .pgf:)l,llatlon.

J OSNAW&)terQ ran@/@k imt@ﬁe lirRlex rdmﬂié&feﬂs fnBp be mb@s’mred;foﬂ mm@le based
D3, E, etc). The levels of such p

on thpRBMAai@ndy xelup of thy: celin Fpecrsainbe. weieia thy GA mﬁt el r}ﬁ]aqjcell cycle
gene\é\ﬁbn o aéq A %Nrbﬁg 18‘&151 Vaﬁ:lgr (%ﬁ@imkrﬁch PNA ﬁ ?Fhﬁated but have

rfown” i AMUNOdT agnost 1 ¢ mst
not PA6sresyen tirbedH mitgsio (. £.RUNDB-phdsp) will e}mnbma;plmgiy value higher than

GO b Ll oo B B e
uSIH&BfC[p)I%Igﬁ)%C EEI‘PP(S? nf"drh ¢d epz%1 'T?éff' PSstdiD @H 1@5 %1)

wn o an he ar or exanple

AlteRQiitE9! TheaDISAYSbigly nEﬁSldieeiemrmﬁlthtbyoqmanmth’eon @f)lDNmaan staining
chain reaction in connection with the reverse

(which &nsle to BNAoi 2 geichiometic pamist) gn 8, cQapitenzedassessed by

mlc}iﬂ%gbs%f) W&ﬁn@gr gst 6{\/\%’@% Pac@ Ben 988! hnfl¢abindn35:783-92). In

ey rar
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-
351). '

The expression of cell-cycle proteins (e.g., CycA. CycB, CycE, CycD, cde2, Cdkd4/6,
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
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the art. Differentiation can be assessed visually
based on changes i n norphol ogy, etc. 25 The present
wo pwenoddes provi des for cell cycle and cell PCT/CA2004/000793
proliferation analysis by & variety of techniques
known in the art, including but not limted to the

mayf b4 Indiviafeg byAic DIdECtERATREP DL AREEPRYE beth @Pe:é?ﬁe%% in cells

i.ncor por ation may be used as an assay to i d

resylis an felayesh anity lef@Kﬁlsof tith eclBRDle Eomper et dignitvs] @dll 25: 8@5 B16; Li et

o SRR PSSR DT Hetee SRR S4gBliod B bRt ging wsing o

speddfidadOpPByntitod abglBes &Eﬁrﬁé}cidﬁﬁlr 5&9% %n%hz?%ﬂaﬂy cell-cycle
anti body (see Hoshino et al
protgms nmpgdic examneddyeWVesiern, blatggalysig usmmmlmniercmlb)t dvaildlflE antibodies.

4/ 0007
N e e W

rotBHCell bydte Bioténd MapaREbLAUERE 5§ FATY ﬂuor dtivated cell sorter
d 1996, Onycogene 13: 2395 403; Jeogng, J(., ef Eeqce er)

]Q’iﬁéﬁﬁmgmtﬁ?@%'ﬂgmyt the mtgn aﬁma@}eﬂl | ows for
IdsBhof ridBl i P 3R PeorSoF e Ll uanay fipo be

, used maﬁéasﬁ)xfeaﬁlﬁb{tﬁ)kﬂ)of Y Protiifdiftidn Byothe Wteﬁ%%llike@blﬁggurﬁ%f the

5 Incorporation nmay then be neasured by Standar
Invetnéleﬁnlw&emh?dtm@t e lesgrb |q>f a@ asl} cydant datermified by the doubling time

| Db 0 nt e Beckman
of apEFBIARYRE: (Rl Filsep Bt el ar iy Hocisddin gt o
Trihpteedciytled Gbllnp@urﬁi@} | In&ﬂ@ih@ﬁém@dﬁlmgl@tnF AE@WI}@EMS ﬁéeﬁ% Blyze the
o neasure cell prollferatlon PCNA"i s

d
phaqgfq%galipyc‘é@]p@gmsgpp, WHEE Skp¥-and @AM &aoe&lloewéseedgl, MWelia, D. et al.,

I tyl. c particularly in early G and S
199% &{Cbé&{g?mt %7 1 cycl e and therefore may 10 serve

as Lapseeoficell cflcﬂé cmuabmﬁlqg)aandﬂ@ iG@hdtidn oPesil &yc\r@c}fe%ighoﬁnt(s) may
are identified by inmunostaining using an anti-
be exaiping g t}{e%%thp_qls degcrified herpgrg @r brgpy megjodiknown il thele®: Without
I 108: 05 15
llml’Mﬁﬁlﬁ' |c%ﬂ c?%lgr%g%ckgo&l?% éChrE%e%éluVrVIésl Sg}sugést} ancgrtgﬁnrpﬁ {lplar events

occupfin alpamlciﬂapm'(daf athamp@negeneé dre®efifedby Gatati¥nE@hd allow late events -
Cells ma be counted using a hemacytoneter

to oéﬁﬂ‘r’g’ﬁﬁé‘ﬁtpn% coiple %%Bf)%ﬂ qagly gvery Weirerh drenng tHeriedly L., 1993,
G T LT I e —
for e;ampp]ealby Brestefn blot anabgis, of bly ﬁmﬁ@l(itfstaﬁmlﬁg, RETOD&HsBBNESII cycle

s co tfed by this method are first mxed with the
CheC%%n@FWgY Hrther aéﬁsa??day the prpgressinaof Bicoll ﬂgo@ the checkpomt

r's

R TRl T
repllta”t@ncﬁltlhesgamamldom\masur ed, for exarrpl e, based 20 on

[
R ke O LT, SEL L I el L ity and
post%%%n@i ﬁb@ﬁﬁc&@éﬂé%fpﬁ%lh§ i Byl 5&@1 ?E% 23% e flog an integral role

replicated but have “nhot progresse
in thQ eegglatlon hd profifBatiNeassady ofia tdll. sRtw 1bvént@n@ir@shdas féphsd@ys involved

in detecgng post- t%ranslatlonal modifications (e.g. phosphorylation) by any method known in

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
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2N and up to 4N DNA content. Ploidy val ue and

cell-cycle kinetics may be further neasured using
w@e@pilehies | odi de assay (see e.g. Turner, T., ePCHICA2004/000793

1998, Prostate 34:175-81). 825 Alternatively, the DNA

pl oi dy may be determ ned by quantitation of DNA

detediELODEM BY& de'r&Hatoéx‘étﬁthr RS plidRe BYA.J. (sed e.g., Glover, C., 1988,

stoi chi ométric nanier) on a COﬂE{Jterl zed
B1ochemrbaé®té856ﬂm?a1gestla| 1988 Biogkane I 1598591y , Bacus, S.,

19 at 5: 783- n
L Aot oS RR anky Rl R3OS s
adn{ ihebal AproBdes 6P Brblysis of ki t
B e ol i Sl e e
by agkaygamh 30theHgtoncTH e assapr(eesi. onDelia, b lef ale J9PE Gnaseenens
é); g CycA. CycB, Cyck, CycD, cdc2, Cdk4/6, Rbo, p21,
14:2 77 Tetc. ) provide crucial information relating to the

Pr ghé ﬁ“ﬁh&&x‘o%?clﬁ:t@é }f)&fndéi cifdlbo B denkiRtthRl k@ sktepTcelt pdliferation in
For "exanpl e, identification in an anti-proliferation
cultiwedjexdlsiin gztmshmyeWWMh 2368 Bk GAEQ)@TZK/ Spesriagexagiples of

et B SIS e B L O Bl S 8358

cen%%vwfofcﬂét%l Gl99@rf MdleCQE lﬂlolcncl1366#@7@%deargaiceu uﬂcﬂﬂ@rentlated ‘
16; Li et al. 996, Curr :

canogr d3Blirkd Ql)/l,apreI al. ntAPdt C@mpenﬁyllsgé B q:qlpr@gtabgpll lines for colon

B

cell GBLd foEMRhR cBndRE ALK Bl 1097 Sxsst WRdcdnR ¥EEieat B3 anwss
anal ysi s usi ng conner0|all avai | abl e anti bodi es.

* Giertinottiaby 1997 cHemespherecids 149§déaﬁ,alfra@ﬂdsanér€ém§glhéﬂ97o Aﬁ%&m

Blo@yéﬁgesp&%dlgrh%g 5%34 g?% & %gll %lf“ 8}1%58{9%8@ cefPlddels for prostate

candef (WebRS €£41C 8996, Fryghtedpeel I295386t3@m) Pamﬂﬁ?o(ys8—64 usidiRgrt 3,
ant i bodi es agai nst the rote| n of interest. Detection
30:186- léaaBg@&as;ﬂ 9|9éngﬁhca@f>ert1%€é FEl471c1305¢ for g%*@é’an%'f’ cancers,
cle al so res i

coniflls T B a AR RO A (ol 2R o IORARAL b,

72 1qt20)h@fgaﬁ BMBRES mranblﬂoﬁal%ele ghothoras (Baschh et alndon7,dfabilresst.
cell cycle is determ ned gy the doublin

76: %pﬁmémﬁd)ﬁﬁt progeaspipg maglely. (Vet gtiah gl b Bioch] “tgg?]@é? Afta
136%%%,—6191& )esteﬁlhs\ﬁfgé g?lﬁgﬁese eqma%r Eﬁ@i@gn 4 ngll‘éélelr S1 994, Leuk.

Resuﬁﬁdlg-m’ﬂmhygrﬁa t1l9e7, IahasI&emitobéBBOQsBdﬂ)a pr ogr essi on
or urify GlL, S, and G/ M fractions (see

Tyiheterocysliq Ggmpotydssga also pg zlilgvstw’yf)d tog%*ﬁéfge cg}

irang@gp%u%hdgggl% e%F ?g')t@ﬁlgaﬁgn ngggé Ezgzt}ﬁz%i)/ opmh@fs r?glt%hdgmslent cells

withlg SeRdfhatdren ehenotse 4y cmtyctetbtv[th dn& nomore Trilieteroeyolic
Wthout Ilimtation, a cel| cycle checkpoint . .is, a

Compwindpizsferhniond &shargs P %ra%telaséw arseciatad ke rarrdormed
phegcgtglﬁ?r]g &ebgf Y 6\‘1%1%{ ?%Qﬁ?té{r&ﬁg?ﬁ ?gx{?ﬂé}' a&&g%ﬁg&ﬁc abifity in vivo), for
example but not limited to, colony format1on in soft agar, a more rounded cell morphology,
looser substratum attachment, loss of contact inhibition, loss of anchorage dependence,
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 Ed., John Wiley & Sons, New York, pp. 436-446).

In one embodiment, the Triheterocyclic Compounds are cytotoxic.
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20 to occur without prior conpletion of an early event
(Weinert, T., and Hartwell, L., 1993, Genetics,
wah18@330) . | nduction or inhibition of cell cBCI/€A2004/000793

checkpoi nt genes may be as$ayed, for exanple, by

Western bl ot analysis, or by imunostaining, etc.

Lapssoter e@lbbdigiat, @he THIRGBSICNIE TorIoubEs ddtidR8hte a higher level of

assessed by the progression of a cell through the ‘ ‘
cytotopisiti o cancer ealls Heamtin pon-eancstedlsr ence of specific

events (e.Q. progression. into mtosks W thout,co et .
s EPriSiads eGP REt S Bo iy Mt MY aoBlegh foo antt-
canclf éftsSofThe EXREEDETR CYmpbuRa. t Forekampleeh brigdst hspect of the
protein, activity and post-translationa
formatiein o1 T metastatic edncpr igttld ability vy 6 Ipyesgnégionser cardearousyeell éo detach
can play ap.integral rol in.the regul atiopn and .
from ipy afie Pl Giscuet drLossiohisl g aprel cifoul S Fistrth ahe Gudaggite: The
ability0sf AeHAY $aviady ?&ﬁ;ﬁﬂral kilesd Sttt VigofROSdteritlaB it ladhh R&s state.
modi fications (e.g. phosphorylation) by any nmethod )
Losskafanrasiveness ayths ragasureg by agbintylof techpiqupdkiiayen intihg art including,

det ect. phgsph | at ed tyrosine.resi s.ar . .
for R PR S R R B0 B f S ppernmedined
adhdBloBlcad Realid $h ShdnOtyPes RGérsioh @h@ 1038 oinivhsiveies(Hordijk et al., 1997,

nodi fi cations. I n another exanple, nodifications such

Scienee 278y4464t6p)at i on, may be WO 2004/ 106328
- PCTI 04/000793 tec . i D
LBt AR Rys o dupE e oy ot B o mjgration. A

varidty 0¥ Bldiménsionh P8 3-dBheam cellula?2bRtrfBb aRlconadreiglly bvailable
1988, Bi ochem J.; 250:485-91). Activity of signaling )
(CalbiegheseiNovebierhkenp Cotre Sar Digges 6A)p Y apigratighpsrostedy iie a matrix

ften . [, at. Ki Lyi T n
s R S By PP T8 LMYy BT BAG b by gy et
in thByrtafs A Beireatent bEcdlukt aiigratin. aBsapeldisEenbodiment, loss of
. Delia, D et al., 1997, Oncogene 14:2137-47). The .
invagiveness srcsapiicl dyopippBifia dcpaipcyis sk farterd HEHD a T -induced cell
_ oL . . ] ol . o
s BT BB PERSLRS ML SRy Bl
(MDspIecdetlb.c This asqaly édentiffies € edll pspulldtioheharddelst ealicdcnitieinglaotivity in
are not limted to, f | ung cancer, primary rat |ung

or

resppRfede HEF GRarfik eigihad ¥ dcignced 78:1404¢56). wol .~ Cel | .

Bi ql A - . I - : ' enti

o temahloty 300 Aoy AAGSs o e Bl Ll RO R R Eugh o
cherBotadis bBgmbet (Netrepiobk/ Rretikioh Biecheiical Cime oWiancoaneareBC). In such

(Park and Gazdar, 1996, J. Cell Biochem. Suppl .
assay.p chgmosafirgctanhagentas woulaiedm aisetide %’gﬁ? CATHEE (. the bottom

r : v :
1500 SABSEERTR LG o S on e S amcr.
In ot fod QBHsltoQass Fomshetiopretaberrte the Bdiom clBnbeh élm cellS must actively
. Biophys, Res. Co n._ 232;14-19); nunper, of

migeq ek small #eres ggﬂ@éﬂ@“n@é@@%&’fda Prbstafthe paphes pf cells that

Bl L

Bioch8&i/ Bioihiys. Resc€omBma.193:5184231- 1505); for genitourinary

cancers: . ' g :
The Triheterocyclic Compounds can also be demonstrated to inhibit tumor formation

in vivo. A vast number of animal models of hyperproliferative disorders, including

. tumorigenesis and metastatic spread, are known in the art (see Table 317-1, 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.
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conti nuous human bl adder cancer cell lines (R beiro et

al., 1997, Int. J. Radiat. Biol. 72:11-20); organ
w@iokno6338 of transitional cell carcinomas ( Boor¢m/€a2004/000793

al ., 1997, Lab Invest. 20 B%:843-857) and rat -

progressi on nodels (Vet et al., 1997, Biochim Biophys
181At30a1 353,38 cB% ébéh}npl@fiﬁclﬁéé AP hinghafcd Sdns l'aﬂtﬁﬁoﬁ Qf tumor nodules

| eukem as and | omas (Drexler, 1994 euk
intoymatsd YWang g al. ﬁgﬁig&)@n Tilggrp Syrgt 64: 216 R-kQ)aalrg$tabllshment of lung cancer

808 S0P i D LG KSENE i BISRHR 357 R8s oo

24:489%4043sfot Odloh QartRt, icelvbartand¥h ﬁﬁﬁ’ipYQEQtldnrblehﬁiéﬁ colbﬁ chiftied cells into
enbodi ment, cells 25 with a transforned

nudﬁ W@%Q@g@ag gid Fisterat9%5 quldnl onkg. &9: 2&6-@@4), the cotton top tamarin
o4 PALRAPLELLSc SITRTNISn, F0F, IR LRy o A0S

SupphzAsugpend moﬁﬁtm&ﬂels ﬁhtli infut ok 8F A laBEAcHdt&R polyposis tumor
associated wth a tunorigenic abil |t]¥ in vivo), for

suppsessop (Bolakis 1 9RBBiophim: Bdonhys. Ak b#3R: b?r7nE1147@,rfor bressicancer,

oser
or 80 B EL R b URE: Ol R IRL R o) CRREF Ty, . 557188
Ambodslittf etai¢ heg6 %e@ﬁ@@ﬁﬁﬁR@@ Tr¥. 3921 19a8%) @hd PHeMi8ASESuction of
such as 15' asm nogen activator, increased sugar

tumprsp §39% (Russe|and Ba%sed199§e}3mwtr<éamerrlé¢seﬁreat 30 TeXP; &s prastate
can% Jh@&?éall&%%tg:gﬂ and g-gﬁ:s%gﬂlﬁ ?(%deﬁy m\c,\??l gl é%wﬁ models

(RoYairekal.,[11996 %144@1)1001 | 28:35180)¢ fdi%@hﬂf@ﬁinar}l &cers, induced bladder
Tri heterocyclic Conpounds are cytoto WO

neoplai i B Thiot (@XEOKI BoBFBEChER. Takienl 381747-755) and xenografts of
o SREBATER < DI 0 BRI o RBP4

for hemmpmmmaacers,efahsplaﬂxe@ allaplenéib vasioweineam4ls (ASSIRASEL 4997,
be used to denpnstrate the anti -

Leu@%iﬂ’@el O(QFHE&)SS brSthe Frrtheregatesrt peimat modals enplénablepto many types
of c%ﬁ%f@év% befn G&dchb&R llnd'ﬁé?lgé: tbu{){lottrgs@n{ieé /. FR! S%nde%q?gt mouse model

netastatic cancer ‘i’ s a pre ancero

(Dopelneer,d996,c3xnkint Cardbet Bixlh. 7: 2690m &); thedliy rsduise (SHoeiak@as al., 1997,
col on growth at a secondar

bl |
Blo%%%seﬂ%é( I‘%‘H?’I W?ﬁ&ﬁ Teen Hfl@lurlﬁrﬁéa@nss@tq tymersin rat (Frey, 1997,

MetBbdsC $2:1 53- rlggj ective of a potential for a cancerous

staf e. of invasiveness nay be neasured by a
vaifioeexangdle, tackritreteroesslik Iﬁlmmpomnd taicbeaddminiradtongest ahidal,

X l e, indyction of E-cadherin-nediated cell-cell]
prefi R ) on @o 1Poavkie deYsiar P SRep! e Aed th hest amimal

subdegSdhklY ckAnRRE FAL . dR%c aﬁéﬁ’ﬁ&?kﬁ% og Sugn!nolgc é)rfon in comparison with

I nvasi veness (Hordi | I enc '»
contpil8tolwhi¢h 66)not hdxmmmiéred mﬁd&nhmaq&hnﬁym‘fmuhdl eAltbi@atively, a
of, cell ration. A variety

. d.b
TN T D
in Wﬁfcﬁ tﬁ&ﬁm%é %énﬁn@d’c@ﬂ Ib%2+t?oduél%}l SR8 bty egcﬂgérsﬁg rkﬁ‘orﬂ'agsfonned

Corp. San D ego, m gr at’i on
cellsyat by administration of a carcmo gen) and subsequently examining the tumors in the test

animals for tumor regression in comparison to controls to which are not administered the

- Triheterocyclic compound.
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15 may be exam ned by m croscopy, tine-lapsed

phot ogr aphy or vi deography, or by any nmethod in the
w@edo4abd3e’ni ng neasur enent of cellul ar m grati oPCT/CA2@4/000793

rel ated enbodi ment, | oss o5 invasiveness is exan ned

b

. i ! - f > i A - 1 x
m@@’d@@&% <0 ﬂ'li‘I | AM‘?‘*‘ ‘W ?%IEEQ“‘SS RAPY OR
popul ati on that has | GADI@THERAPYering activity in
20 response to HGF (Hordijk et al., 1997, Science
1464-66). (Alternatiyv SI v ess
beCHiEE o eitdsypsti eyt Suive: el imiGY B3 pbEg Bors
meta%ﬁ%ﬁb&r ari(yl\kﬂééraQé%IQﬁﬁrdéD rcﬁ&ﬂa&bﬂfbdﬁiﬁlﬁfé@ﬁir@l@édsceh@%mh can be

Vancouver, BC). In such assay, a chenp-attractant
treatagmmrevmtedmummtr@hmrmf@naf’@etmf améint of afidetetasyelic

the pottom chanber) and cells are plated on a filter
Compaynd- ot i ng the opposite side (e.g., the top chanber). :

2511 Qr@IFShbd BhetS! ths pleSenP thdds GP tiddink 8Ppicb@IRGcah@r or

t he bott om chanber’, %e cells nmust actively mgrate
neopi4stio d@hassrfalrtherwomegse snpinistefing tag rantl@hm,eqhbmatwrapeutlc agent

inefiige. Pittpt e o ahbate e %P Tty ismunEt Fule ity Byaronyurea,

afBeS8clophos hliﬁl%’b ifoSaREdRe AitroBhRBAYY SisplB&S, -carboplatin, mitomycin,
ot mm%yl 3:518-25). The Tri heterocyclll)c éonpoun ds can

dacaglfaginepprodahizirsy, etapesidasocampttiscinsg bln@ny@mdmpmbmn,s@wbicm,

cafin AR R T oo e e PO RGeS g igerstne,

v1no?é?l5iné'%@§t*aﬁél' EndSdycBars]. 3 SndtRe\Whbolirhdif, the bnt{-S@ferlaieht is one
Chapter 317, "Principals of Neopl asia," in
ormlemcvﬁthwpseslanted&)pm ia TgblelInt er nal” Medi ci ne, 13th

Editi on, | ssel bacher et al., eds. MG awHi |11, New

~York, p. 1814, and Lovej’m(BEElaI., 1997, J. Pathol. WO
2004/ 106328 PCT/ CA2004/ 000793 84 181:130-135).
Radigfiewi fi ¢ exanpl es i ncl ydadiftom |1 ung cancer,
transpl antation of tunmor nodules into rats (Wang et
al ., 1997, Ann. Thorac. Surg. 64:216-219) or
Allgi;_stimg'eﬁ ment of |ung cancer nmet ast ases in SCID mce
depl et of NK cells (Yo 1997, Gan To
Nltr?(% dﬂ‘ﬁﬁ?ﬁg%ho 24: 489- 4§¥5ri°p}%o&j on cancer, colon
cancer transpl ant ati onIfoffaiden coI on cancer cells
into 5 nude mce (@tnt}n%@r}d 1F dler, 1995, World J.
Surg. 19:226-234) t he ‘EOPYBRT op tarmrln nodel of
human ul cerative colit |(311((rMﬁbmc&h 1996, Alinent.
Phar macol . Ther. 10 Sup nd nouse nodel s
Nitrg§OUFPa8ut at i ons of t he 8 ‘? L@’H& yposi s tunor
suppr essor (Pol aki s, 1%ﬁ1us1ﬁh®(ﬂ(iimmj) Bi ophys. Acta
F127-F147); for a cancer, transgenic nodels’
Alkl’];lﬁ‘ﬁ cancer (Dankb"‘t“sl Mul I er, 1996, Cancer
Tr eat . Res 83: 71-88; IQecdoMmdadittir et al., 1996,
Breast Cancer Res. Treﬁ) %BgQ .119-135) and chemi cal
Triazei¥sicti on of . tumors i WAHPEPRysso and Russo, 1996,
PlatBBASIntfHAAE @omPeends:T" e@isplaifi 7 20); for prostate

carboplatin

Plant Alkaloids

Vinca alkaloids: A Vincristine

Vinblastine



cancer, chem cally-induced and transgenic rodent

nodel s, and human xenograft nodels (Royai et al.,
wa2®d/1063e8m n. Oncol . 23:35-40); for genitouri NPCTHCA2004/000793

cancers, induced bl adder @eoplasmin rats and mce

xenografts of 15 human zlPier?éfeti onal cell carcinomas

into nude rats (Jarr et tViabreling 1995, J. Endourol .
9:1-7); and for hemat L.eti.c cancers, transplanted

Taxgidsgenei ¢ marrow in aﬁ)i%%t%el(Appel baum 1997,

Leukem a 11 (Suppl. 4) DdgethzelS 17). Further, general
ani mal nodel s applicable to many types of cancer have
been described, including, but not restricted to, the

DNASHpdRbnete8 inbiittge nodel  (Donehower, 1996, Semin.
_Cadmﬁr Biol. 7:269-278), the Mn nouse (Shoenaker et

Epipgdophyl§iss; 20 Bj ochem Eé?RPp? s. Acta, 1332: F25-F48),
and i mune responses toehipyeide in rat (Frey, 1997, °
Met hods, 12:173-188). For exanple, a Triheterocyclic
Conpound can be admi ni st%®PE8a% o a test ani mal,
preferably a test ani my.afmeehdRomesnt 0 devel op a type
of tunor, and the test animal, ‘subsequently exam ned
for a decreased inci derf@EPEFIIQIER f or mation in
conpari son with 25 contg@hsolt © Whi ch are not
adm ni stered the Triheterocyclic Conmpound.
Alternatively, a Triheterocyclic Conmpound can be

my@fRtakstered to test animals having tunors (e.g.,

animal's in which tunors have been induced by

mytopeiddact i on of nal i gndiytomysBdfastic, or transforned

AntE&letaboli@k Py admi nistration of a carcinogen) and
subsequent |y exam ning the tunors in the test aninmals

Anti-folatesinpr regression in conparison to controls to

Is . not adm ni st 0, Triheterocyclic

DH?%&%@B%; . WD 2004/ 1063%&%%% CtAchOM 000793 85 5.7
TREATMENT OR PREVENTI ON'T@RCIGARIBER OR A NEOPLASTIC
DI SEASE FURTHER COVPRI SI NG ADM NI STERI NG CHEMOTHERAPY
OR RADI OTHERAPY Cancer or a neopl astic disease,

IMP deliydehigangseBuhibiters: | i mimpepphenolig@gist asns, tunors, 5
net ast ases, or any di seﬁ%ﬁqndi sorder characterized
by uncontrolled cell gro , can be treated or
prevent ed by adm ni str dibavirinf an effective anount of
a Triheterocyclic Co & In certain enbodinments,
the present nethods for treating or preventing cancer

Ribonucloteteptdistase Intitbibars:e Hydroxarreaconpri se adni ni steri ng
an anti-cancer, chenoth i.c agent 10 incl uding,
but not limted to, net %@e%ﬁn& t axol , ‘
mer capt opuri ne, thioguani ne, hydroxyurea, cytarabine,

Purs |l oph ham de, ifosfam de, nitrosoureas, cisplatin,

i, mtomycin, :

Uracil analogs 5-Fluorouracil

Floxuridine
Doxifluridine
Ratitrexed

Cytosine analogs cytarabine (ara C)
Cytosine arabinoside

Fludarabine



dacar bazi ne, procarbizine, etoposides, canpathecins,

bl eonyci n, doxorubicin, idarubicin, daunorubicin,
waelaouiteses/ci n, plicanycin, mtoxantrone,' asparBgi/0As®4/000793

Vi nbl asti ne, vincristine 8vi nor el bi ne, paclitaxel,

Annat o n ] 1 her—enbodi-rent t hwrpr

I !.a/\CI . r|| uIIULI
Pu ﬁ?ﬁ?l"’%rss one 15 or mor BEEEPIRGERS 5 present ed bel ow in
Table 1. TABLE 1 Radi ahlogoanige radi ation Al |ating
}Igggqﬁicy 1rogen nmust ards: cycl ophosphanmi de |fosfam de
18 Chl orambuci| Nitrosoureas:  carnustine
Re¢dptdddntagonistsst i ne (CCNU) Al kyl sul phonat es Busul f an
'Any e&sul fﬁn Tri azenes: Dacarbazine Platinum
SHEAETSAgmesHbunds: Gisplatin carboplatin Pl ant
Al kal oi ds Vi nca al kal oi g#gjoxMemcri stine Vinbl astine WO

2004/ 106328 PCT/ CA2004/ 000793 . 86 Vi ndesi ne
Vinorel bi ne Taxoids: PNagptilel Docetaxol DNA
LHRIpagcigsier ase | nhi bi t or gokgeigpdophyl Iins: Etoposide

Teni posi de Topot ecan 9-am nocanpt ot heci n
, Leuprolide acetate

Anti-androgens: Flutamide
Bicalutamide
Retinoids/Deltoids
Vitamin D3 analogs: EB 1089
CB 1093 ‘
KH 1060
Photodyamic therapies: Vertoporfin (BPD-MA)
Phthalocyanine
photosensitizer Pc4
Demefhoxy—hypocrellin A
(2BA-2-DMHA)
\.
Cytokines: Interferon-a

Interferon-y

Tumor necrosis factor

Others:
Isoprenylation inhibitors: Lovastatin
Dopaminergic neurotoxins: 1-methyl-4-phenylpyridinium ion
Kinase inhibitors: Staurosporine
Imatinib mesylate
Actinomycins: Actinomycin D
' Dactinomycin
Bleomycins: Bleoniycin A2
Bleomycin B2

Peplomycin
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canpto irinotecan crisnatol nmvtom cins: mytonycin C
Mytonycin C Anti-netabolites Anti-folates: DHFR

WO nivithodses s: nmet hotrexate Trinetrexate | MP  PCT/CA2004/000793
dehydr ogenase Inhibitors: ®8§cophenolic acid

I nhi bitors: Hydroxyurea Deferoxam ne Pyrimdine
Anthadegtiags: Uraci|l anal ogBamohlbiginour aci | Fl oxuri di ne

Doxi fluridine Ratitrexed Qytosine anal.ogs cytarabine

(ara ©) Cytosine arabPfyEP 8“1(?&‘1‘?(]%’("&@ ne WO

2004/ 106328 PCT/ CA2004ydeR®¥%d»3 87 Puri ne anal ogs:

mer capt opurine Thi ogu]glni e . Hornonal therapies:

Recept or ant agoni sts: T“PHYS®st rogens Tanoxi fen

Ral oxi fene Megestrol pikddRbiciagoni sts: CGoserelin

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 embodimeht where the cancer has not been found to be
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.

In a specific embodirhent, an effective aﬁlount of a Triheterocyclic Compound is

administered concurrently with chemotherapy or radiation therapy. In another specific

.embodiment, chemotherapy or radiation therapy is administered prior or subsequent to

administration of a Triheterocyclic Compound, such as at least an hour, five hours, 12 hours,
a day or a week subsequent to or prior to administration of the Triheterocyclic Compound.

If the Triheterocyclic Compound is administered prior to administering chemotherapy
or 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

radiation therapy is exerting its therapeutic effect.
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Leuprol i de acetate Anti-androgens: Flutam de

Bi cal utam de Retinoids/Deltoids Vitam n D3 anal ogs:
wEB0108828 CB 1093 KH 1060 Phot odyani c t her api BGT/CA2004/000793

Vertoporfin (BPD-MA) Phth&ocyani ne photosensitizer

Pc4 Denethoxy-hypocrellin A (2BA-2-DVHA) Cytoki nes:

T R e S o AR S0 g6k, oy o r
combidagtioini qfehegd:hemmﬁrqieubitt agentslistaek dbpive darphecadpipigteredl. fWVithwespect
oo eSS e S AT hO Bl o o e
e SSPYSAS, B SP0IE By LA, o sl
admiBistened; i pastinulabdighr erlor gyl megaa ditagerfyastiation of gegatasitleit A MeV energy)
can b%pdscreg ?c;rccfegp mFr)rilcgrsa, ralIJ1 iefeictr%on beam and orthovoltage x-ray radiation can be used
for skin cancers. Gamma-ray emitting radioisotopes, such as radioactive isotopes of radium,
cobalt and other elements, may also be administered to expose tissues to radiation.
Additionally, the invention provides methods of treatment of cancer or neoplastic
disease with a Triheterocyclic Compound as an alternative to chemotherapy or radiation
therapy where the chemotherapy or the radiation therapy has proven or may prove too toxic,
e.é., results in unacceptable or unbearable side effects, for the patient being treated. The
patient being treated with the present compositions may, optionally, be treated with other
cancer treatments such as surgery, radiation therapy or chemotherapy, depending on which

treatment is found to be acceptable or bearable.

58 CANCER AND NEOPLASTIC 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., .B.
Lippincott Co., Philadelphia):



Zorubicin Mtoxantrone MDR inhibitors verapam |

Cat +ATPase i nhi bitors: Thapsigargin |In other
weredident s, the nethods for treating or prevRCi/CAZ04/000793
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cancer has not been found TABIE 2 refractory. The

Tri het er ocycl CANGERS WND SEHOPEASTICDISORBEREO a

patient that has al so wundergone surgery as treatnent

for theLadkeméa . | n anot her specific enbodi nent, the
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speci fi c enbsgiarayglocydis latkesda i ve amount of a

Tri heterocyclic @ﬁ@@@ﬁﬁlci_ s admnistered concurrently
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adni ni st rat i SHPEFCUKCE hot er ocycl i ¢ Conpound, such as
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at |east an n.CICﬁ( “Bhours, . 12 .haur,s, .a day or a
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Tri het ep g d -aggﬁ%{)u . “the Triheterocyclic
Compou Cq,gﬁgln nistered prior to admi nist'ering
chenot het apyHo@kin*adisédston t herapy, the chenot her apy
or radi ati omdntR6@Rn’E Qisagtel ni stered while the ,
Tri het eviaiiptd mgelomapound is exerting its therapeutic
or pr opWyldeastiden’e hiseiglobulinéhim chenot her apy or
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Tri het er ocyclaicon@s apdeardinomasndni ni st ered whil e the
chenot her apy or 'filosezedinzt i on therapy is exerting its
t her apeuti c ef f edhyxop@coma4/ 106328 PCT/ CA2004/ 000793
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a series of sessiPARIOEOMhe or a conbination of the
chenot her apeuti c :ﬁg{?g@c PAree™BY above can be
adm ni stered. Wt ct to radiation therapy, any
radi ation therapy;n POTEY8E can be used depending upon
the type of cang 0 K ﬁ%ﬁfgﬁg%t ed. For exanple, but
not by way of |intL, Jn%enéétﬁﬁ)’os%&gln%“ on can be 5
adm ni stered; in bgelar, high-'energy negavol t age
(radi ation of grefi&meligal 1 MeV energy) can be used
for deep tunors, Biadegligabf On beam and orthovol t age
Xx-ray radiation QgBmPBsdisseh for skin cancers.
Ganma-ray emttingabdediyekaed@pes, such as radioactive
i sot opes of radi wdlon 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

=,
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cobalt and other elenments, nmay al so be adm nistered to
expose tissues to radiation. Additionally, the
WO pwenoddes provi des net hods of treatnent of caPCBECAN04/000793
neopl astic 10 disease witla Tri heterocyclic Conpound
as an alternative to chenotherapy or radiation
t herapy where t hBeR3iEot her apy or the radiation
t herapy has prov %‘Ptﬁﬁr%;’_ﬁ%ve too toxic, e.g.,
results in unaccEPEREMETEP4ynbear abl e si de effects,
for the patient E) i) rcg%t.ed. The patient being
treated with the Du%ﬁ% itions may, optionally,
. 1S (0)
be treated with ) gancer treatnents such as
L 1cal ca -
surgery, radiatigf.theragy or chenotherapy, depending
on which 15 trea % IK pund to be acceptabl e or
.

bearabl e. 5.8 CA MEOPLASTI C DI SEASE TREATABLE
OR PREVENTABLE  (aH6 841518 ciefhast i ¢ di seases and
rel at ed di sorder giail@tcacatonkte treated or prevented by
adnmi ni stration otpitheliti daedigsragycl i ¢ Conpound i ncl ude
but are not |im ghembho those listed in Table 2 (for a
revi ew of such dosarcgitons, see Fishman et al., 1985,
Medi ci ne, 2d Ed. meduBbobl®forha ppi ncott Co., ‘ ‘
Phi | adel phi a): Woraaiphiryogege PCT/ CA2004/ 000793 90 |
TABLE 2 CANCERS Ap#dNBOP2ASTI C DI SORDERS Leukeni a
acute |eukemia @bwelema-cell |eukenia acute

"l ynphocyti ¢ | eukbpangiollagtemay el ocytjc | eukeni a
myel obl astic pr 8eQHE}® ‘;‘Ptrr,@a nyel ononocytic Monocytic
eryt hrol eukemni a OEﬁ?‘%?ﬁ(gnag '®8Reni a chronic nyel ocytic
(granul ocytic) | é’%ﬂ?éqﬁl' chronic |ynphocytic | eukeni a

r 9

Pol ycyt heni a ve nem%r}l%
retinoblastoma

In specific embodiments, cancer, malignancy or dysproliferativ'e changes (such as
metaplasias and dysplasias), or hyperproliferative disorders, are treated or prevented in the
ovary, breast, colon, lung, skin, pancreas, prostate, bladder, or uterus. In other specific ‘
embodiments, sarcoma, melanoma, or leukemia is treated or prevented.

In another embodiment, the Triheterocyclic Compounds are used to treat or prevent
cancers including pros;tate (more preferably hormone-insensitive), Neuroblastoma,
Lymphoma (preferably follicular or Diffuse Large B-cell), Breast (preferably Estrogen-
receptor positive), Colorectal, Endometrial, Ovarian, Lyrhphoma (preferably non-Hodgkin’s),
Lﬁng (preferably Small cell), or Testicular (preferably germ cell).

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 fqllicular or Diffuse Large B-cell),
Breast (preferably Estrogen-receptor positive), Colorectal, Endometrial, Ovarian, Lymphoma
(preferably non-Hodgkin’s), Lung (preferably Small cell), or Testicular (preferably germ
cell). ‘
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Hodgki n' s di sease non-Hodgkin's di sease Miultiple

myel oma WAl denstroni s macrogl obul i nema Heavy chain
waele®eass2$60l i d tunors sarcomas and carci nomas PCT/CA2004/000793

fibrosarcoma nyxosarcoma 9iposarcoma chondrosarcona

ost eogeni ¢ sarcoma chordoma angi osarconm

endR $petiFie Sabeaiifents oI ANEHRMAME AFeterocyclic Compounds are used to
hangi oendot hel i osarcoma’ synovi oma nesot hel I orma

I
inhityk themeovethrba cell shidregh baing diived remb dwpess ar boasninl Table 2 or
her%rcinoma pancreatic cancer breast cancer ovarian
hcer prostate cancer squanous cell carcinonma
basal cell carcinoma adenoca' rcinona sweat gl and
carci noma sebaceous gl and carci noma

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 described 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 cell-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 contacted, 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 embbdiment, 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
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papi |l lary carcinoma papillary adenocarci nomas
cystadenocarci nona nedul |l ary carci nona bronchogenic
weargitoses  renal cell carci noma WO 2004/ 10632BCT/CA2004/000793
PCT/ CA2004/ 000793 91 hepa®dna bile duct carci noma
choriocarcinoma sem noma enbryonal carcinoma WI ns'

redudtibiih theo@ifal r€Rliof aNCHreventiofof fiR WAl ékbtior Raicaty kiak the
tunor |ung carcinoma small cell lung carcinoma

Trihgiergaic Campaund has aciyity etreatingoa peavasing vigll disggse. Animal

mod LSS ATey A RBLATH R, 5L A8, BEAE, B i
respift2oiyGiR] irffédtioas Qe £glane Kaipp¥abéragi I93RInfIABIng Rygp44:105-110);
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.
71:4024-4031); and mice for cytomegalovirus infection (Orange and Biron, 1996, J.

Immunol. 156:1138-1142). In certain embodiments of the invention more than one

Triheterocyclic Compound is administered to a test animal, virus, or viral-infected cell.

1

5.11 VIRUSES AND VIRAL INFECTIONS

Viruses and viral infections that can be treated or prevented by administering a
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-D), herpes simplex type II (HSV-II), and Epstein-Barr virus; poxviruses, such as variola
(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 Il (HTLV-II), influenza virus,
méasles virus, rabies virus, Sendai virus, picornaviruses such as poliomyelitis virus,
coxsackieviruses, rhinoviruses, reoviruses, togaviruses such as rubella virus (German
measles) and Semliki forest virus, arboviruses, and hepatitis type A virus.

In a one embodiment of the invention, the Triheterocyclic Compounds are used to

treat or prevent 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

used to inhibit the growth of a cell infected with a virus listed in Table 3.

TABLE 3
Herpesviruses: EBV



neur obl astoma retinoblastoma I n specific enbodi nents,
cancer, malignancy or dysproliferative changes (such
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DEMONSTRATI ON SF | NHI BI TI ON OF VI RUSES AND VI RALl

| NFECTI ONS Th A T

ri heterocyclic Conpounds may beb

my uss
pati@nt. deci fic enbodiment s, be
i nfected Am virus 10 prior to theoasssz or during
t he assay ells may be cont t/B\d wWwth a virus. In
certai % énbodi nents, the assapH may enpl oy
cel IH@rge iral cultures. In one enbodinment, a
Tri het er@dyclic Conpound is dermnst r at ed to have
activity in treating or preven VI r di sease by
Caopdumetéong cul tured cel |'s that 6 r:j i ndi (cza{tzo[g (;?f5
. . Phos honc acid mono- -
P sphoric acid mono-{2-(3-{2-{5~(3 dimetFr)]yI-‘l H-pyrrol-2-yimethylene)-4
,5-dimethyl-1H-pyrrol-2-ylmethylene :

: -methoxy-5H-pyrroi-2-yi}-indole-1-c
)-4-methoxy-5H-pyrrol-2-yl}-indol-1 arbonyl}-benzyl) ester
-yl}-1,1-dimethyl-3-oxo-propyl)-3-m yi-benzy
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In certain embodiments, the invention provides methods for tréating cancer in a
patient, comprising administering to the patiént an effective amount of Compound 66 or
Compound 67. In certain embodiments, the invention provides methods for treating a viral
infection in a patient, comprising administering to the patient an effective amount of
Compound 66 or Compound 67. Mlustrative methods for synthesmng Compound 66 or

Compound 67, respectlvely, are described in Example 4.
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I e HrbgdtidrbfSrbromibeXinettiokypyradfle-a-cattionsldehstedd! i n Tabl e

Corfsputsic & BiGErISY TR Bolthe o B fieslopaitane (20

o | BB P A 0 P T o PR syos oin

mlx@ﬂ'e des&réd@lrwc)m téepqpatar for130 ssin aid concéutentel/innasesto provide the

Vﬂmqypf FROmBloR P BSHS P Ao ch i i P oy il SO s
suslg%dg& }nFcﬂJnglo%?d}Sﬁug@fﬁﬁ&f ZB%LPeﬁidSSo\Sleﬁ% 0 °@ b’?ﬁolutﬁ;nr dﬂ?@ﬁethoxy-}

er vir straln

pyridliaskaie (A egts. Shmalod)dn elivhiorpmsthese (Hﬁ)sanWbmvldag drolese and the

rodrugs of  the Tri heterog
resuFitlng reagtlon mixture was s’arrede at0 ‘yCC %orgO 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 mL), dried over Na;SOs, filtered and concentrated in vacuo to afford a
crude residue that was purified using flash column chromatography over silica gel with a
gradient elution of 0-20% EtOAC/Hexanes to provide Compound B as a white solid. NMR
'H (300 MHz, CDCl): 6 (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

To a mixture of Compound B (120 mg, 0.60 mmol), N-Boc-indoleboronic acid (150
mol%, 230 mg), barium hydroxide octahydrate (150 mol%, 278mg) and
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Compounds of the invention: 5 OO NNNNN NOO\
O O HOPOH HOP-OOH Conpound 66 Conmpound 67
wobmgpises ¢ aci d nmono- [ 2- (3-{2-[ 5- (3 Phosphor i BCEHCAZD04/000793
nmono- (2-{2-[5-(3,5- ,5-dim¥fhyl -1
H pyrrol - 2-yl net hyl ene di net hyl -1
diclofS(@phéBiphdsylindrAydeasphtiddium(IT) (10 mol%, 48 mg), was added a degassed
~)-4-methoxy-5H pyrrol -2-yl ] -indol -1 . 0 4
mixture o 4xXyDXE/ water @ b 12-,\0104NTh dBheamixtgre wag gtired for 3 h at 80 °C, then
o= di 1-3- 0X0-pr o w3 M. al: <
aireg R EAAR 17 RELHRLRE O SR B A £ leh a pad of
Celith BYEMHe18RrPW ¢ iseinsato®t TREISghAit 14yeptias wgshed wid brir (3 x 50 mL),
_ patient,” conprising admnistering to the patient an
driedefverNaiS@Qy, Eherad andeoncentrsethia Wweudio PrevidpaGhtfiegesidyegihat was

puritfegls e Rt et Gy P MRH B0t £ BB BSn of 0-75%
EtO SOk sE pRATHTTGhRiunB® 4a ffen peltd. SINMR (30 e} ¢B;0D): 6

amount of Co 66 Co d 67. 111 '
(o BEsi o 640y 1D56.95 g 1EBDA IS Tk (-AINbSasddaED: 7.54 @,

respectivel y, , ar ribed in Exanple 4. WO
1H)’£g%§1g%}3i%’&@/@ﬁ@g%@/ 000793 95 The present

i nvention al so provides prodrugs of the

Tr pRetatior yComporad cshl@idet he invention. Prodrugs

include derivatives of Triheterocyclic. Co d t .
cafo pyelubpy 9ECopRewidAe (2 Big, 5%@13\&%4 &4 et (100312, 0.8
bi ol ©qi [ fd Vi 1 j i
me) B8 45001 e 55 AR5 R O rslin
red solNiOnA twae Rtirr&X S Ites redm perpbratgse. A henedctide mikiute wascongentrated

~ limted to, derivatives_and netabolit f d .
in vagpo eprthefeHingdRsidyaugs drrd i yacug QRyRdy Gomppend T hydtochloride.

. Z . i . . .
NERUTSOTRRSAERES: gt e atla, pisdam 404 gty slo e 1
6.301g5,QlE)§I7.0F yzZia(ng 3EBy hamé £H); 72600(db2idhyiar2eH y2z3h(be, 1H); 12.90-13.10
(bs gﬁsnsphate anal ogues. In certain enbodi nents, prodrugs

Wqﬁéi%%&% lc Conpounds with carboxyl functional

groups are the lower alkyl esters of the carboxylic
acid. The carboxyl ate

Preparation of Compound 1 Tartrate

About one gram of Compound 1 hydrochloride was dissolved in 100 mL of
ethylacetate and washed with 5% NaOH solution (2 x 20 mL) (until the water layer has a pH
between 9 and 10). The resulting organic layer was then separated, dried and evaporated to
obtain Compound 1 (free base).

. About five grams of Compound 1 were transferred to a freeze-dry flask, and 100 ml
of acetonitrile was added. The resulting orange suspension was agitated for one minute.
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 temperature of betWeen -53 to -78 °C to freeze the
suspension. The flask was then installed on a freeze dryer and vacuum was applied. The
flask was maintained under a pressure of less than 50 mTorr (0.07 mbar) until thé ma’;erial

was dry, providing Compound 1 Tartrate as a red-to-brown amorphous powder.
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L5

10 esters are conveniently fornmed by esterifying any
of the carboxylic acid noieties present on the
worpdogaed3es Prodrugs can typically be prepared BGI/082004/000793
wel | - known net hods, such a$8those described by
Burger's Medicinal Chefnistry and Drug D scovery 6th
edCombeii Hhydrodbadiafas £ prepited as okw@ih SeRémERS bebw.
and Application of Prodrugs ( Bundgaard ed., 1985,
Har wood Academ ¢ Publi shers thh) Bi ohydr ol yzabl e
noi eties of a Trlheterocycllc 15 Conpounds 1) do .not
interfere with the biol ogi cafhee3lity of the conpound
but can confer upon that conmpound advant ageous
properties in vivo, such as uptake, duration of
action -or onset of action; or 2) are biologically

@f"?vgog%ut Dlatnﬁorconq ert ed i ACKE vo to the bi oI ogl cally
ac ive co rI':l"§‘< i (Eﬁydroiyz F;H?z
O™ INicl ude, P e, ot I|%1tad oN~ower VN estefs,

}kkoxyacy o%y eSters al kyl acylan1no aIkyI esdcer s,
and chol i ne esters. Exarrpl esB20 of bi ohydr oFyzabI e
" ami des include, but are not |im to, |ower alkyl
1) RRPEQSNae0am no acid am des, al Koxyacyl am des, and
Dioxaak Kipluengi/ redal ko ocegri des. ENanpl es
1 &hydr ol yzab Ar fanat es i ncl ude, but at
||mtedt6 ' SHONES, SUDSTT T U e

ﬁg nedlamnes'“l antinoaci ds, hydmﬁwyalkylan1hes Hm
' ocycllc and Héteroaronatlccéﬁﬁnes and polyether
am nes. 25 6. EXAMPLES 6.1 EXAMPLE 1 Oorrpound 1
hydrochl ori de was prepared as shown in Schenme 2a .

e 96 Schene 2a
q;g&&%%?@%é&@@ﬁ&f&%%% P%%ng’gw: o o &
CH2Cl 2 Br H CHO PdClZ(dppf NNCHO A Ba(OH)2. 8H0 H

H %o é@é%ogﬁ%ﬁfﬂﬁ%ﬁm% e SmB) d B SdFornt 6 mﬁfﬂt@ °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
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 5h. 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.

The two layers were separated and the aqueous layer was extracted with EtOAc (3 x
100 mL). The organic layers were combined, washed Witﬁ brine (3 x 200 mL), dried over
Na,S0y, filtered and the solvent was removed by rotary evaporation to furnish the crude
ene&nine intermediate B°,

The residue was filtered over a pad of silica gel (50 mL) using a 10%
EtOAC/Hexanes as-eluent to obtain the enamine as an oil, which updn drying in vacuo lead

to abeige solid.
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CH3 Preparation of
5- br ono- 3- net hoxypyrrol e- 2- car boxal dehvde B To a
wa@odoutioeses of phosphoryl brom de (220 nol % 5. 5BCOLARM04/000793
dry dichl oronmethane (20 59%9l) was added DWVF (220
nol % 1. 4 m.) dropw se over 2 mnutes. The resulting
re&ﬁﬁ% & ¥ure was stirred at roomtenperature for
30 n entrated in vacuo to provide the
Pﬂge%grpg&%gfex as a white solid. After drying in
vaRMNFHr(3(D(hMHzI;1 QDMu)t & (152h) 1240037 $ons PHN B -8 A6 4, \2H); 3.76 (5,
di chl or gnet hape Hgt% and cooled to 0 C A solution
3H),450314 48 (R cpkl)s %58 & 3HE (A (19, 8.84 mmol) in
di chl oronet hane (10 mL) was added dropwi se and the 10
resulting reaction mxture was stirred at 0 C for 30
m Synthlesin Sdhdelybin methozypywrole-X-carba®aldehyides(G)i xt ur e
was poured onto ice (75 nlL), treated with aqueous NaCH
4N (50 nmL), diluted wth EtQAc (100 nmL), and stirred
fo
e R L REY 5, e TINDAQ (UG Beng) and
PPho@mi sye d5omghnTle maymesnnmi@tqmbmme brighhy4llawnand Baxstirred at

0 dr over Na2SX™4, filtered and concentrated
70 é% I\ﬁc‘%}w ‘é\ tord a 15 crude residue that was

; IOUA Joh@RbnleFisttombaBS e Gk s dritt e ((BY ey, 408/efntol) dndaV-Boc-
'd&b with a gradient elution of 0-20% Et OAC/ Hexanes to
indoggbg

mn&aogbﬁ?p’ Unbie® 129 g inf P¥ewaiey digxanqio miHwes degapsqs and

\purg%g)g’]ﬂ%é\l;g grh%gsegi}lloﬁ gtx%ﬁﬁfeégg 10 1 {Re glgsg&ﬁsm[r%}gf)}id@m% ), iSoluene

folloRFeaﬂ)@'I’tﬂé adiitief ofNa,0dkY.0<g; 1.23g). The mixture was stirred for 3h at 100 °c,
t hoxypyrrol e- 2- car boxal dehvde C 20 To, a nt]%i#re of

then@f?ﬁiﬁ’édﬁ i i1 fi59 HHBOSidE FIxirayas it Blip &t 100 °C,
Pat
theniEafsnitbymolL Koo o ROV S8R S B3 8055 10
min97 di cl or o( di phenyl phosphi nof errocene) pal | adi unm( 1)
1 [.9% 48 f 1
bR e Hstedia ppter 16D ER R e ng BespliiRagiap fyvered o
pH BwitBoNSAcand e ant@ﬁel \Uﬁseéﬂlri@kltf& A AAC T1Gbrblvn f{1)?63'4k‘ii)1tate was

water. The resulting solution was filtered throu

recoperdd by ﬁltc%iomtoerelamﬂltteldehsc:fyemeé angweshed prethavetar (2mh gO mL). The

precii B vt leg S5oct R AR A ol b PRty pepgton. The

resuftgRbRY nd§ traated With SraBiod I aid BeO (1PHil)fahé @hmlmgm was let
flash columm chromat ography. over silica gel

W th
stang forch min urgil gryebew selibwas obtainedadiick wanBlcred Oﬁ?r&\/frlaféd disc

ﬁmn?g;@f%‘i‘lgg %ﬁd%%%@lgédsvg tf(\ ‘f'o Wﬁgﬁggen'\ﬁ '199%’@[317) o

(t 1H) 7.15 (t, | ;735(d 1H); 7.54 (d, 1H)
arat

COH:BS Gﬁgrejil M%i—% Jﬁa ole-& cal%oxal yde (b? is tgus obtained as a

yellow solid and used without further purification.

Yield: 807 mg, 75%.

M/Z: 241.17 [M+H1]

RMN 'H (300 MHz, CD;0D): 6 (ppm) 3.95 (s, 3H); 6.40 (s, 1H); 6.95 (s, 1H); 7.00
(t, 1H); 7.15 (t, 1H); 7.35 (d, 1H); 7.54 (d, 1H); 9.33 (s, 1H).
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To a solution of Conmpound C (2 ng, 8nol) and
2,4-di nmethyl pyrrole (100 nol 1o, 0.8 ng) in nethanol
W@ 2004/10d328 was added 1 drop of saturated met haneCT/CARGH/000793
The resulting dark red solWtion was stirred for 1 h
at e r h X .
corC SRR M R SRR R s pliBRyte Quitn 24
dintbthydpyrole vacuo to provi de Conpound 1 hydrochl oride. 15
NI\/R 1H (300 MHz, CDCl13): o (ppn) 2.33 (s, -3H); 2.63
404(3 3H); 6.10 (s, 1H); 6.30 (s, 1H);

1 2’0]; He %g%%m&wr{ﬂ@y?? %glo%gg%ok-?gaﬂb%f%%@y rde éC 200 mg, 0.83

mnm)gmu 4-8iricthylRrepaciat eqro4qfl)Gometiandl (8.3hal.) was addddauolution of

metg I%L}?(g'l}(gé%cg} ,&%Jnd i hydr w h éhg‘gecttﬁs dal Sq?qlg\&%% s!ulnred for 2h
at ri&h %ﬁe&? écﬁlgsn )aThg 801%1% v('éé%fnbvéchgy YRdr 8 Evd Y. fon"h‘ﬁﬁ tl?e Rd was

The result or gani c
dissohed i1 Et&Aa(Sé)danl r Tledorgamic phwp cwmtwdhetdwltb bqwaous NaHCO3 (sat., 2 x

60 G RR hriS ARSE dyer pBRitkons NP ertd andppPted

acetiyirbiick ¥ a¥BsriRiSHcol g cﬁl%‘ﬁ&éltdgrﬂglnyV@f‘Qﬁca gel uglnﬁ1 a gradlent

suspensi on was agitated for one mnuté. 25 Then
of (b30% iE¢@ Ak {Hegangstas elugntd 2. 36 g of L-tartaric acid was
added. The resulting red-to- purple m xture was
agitated for 5 mnutes. Another 50 m of distilled
wat eeldras? agdedks, and the thick brown suspension was
agitated for 5 mnutes. The freeze-dry fl ask
corM&318d TdMe 1 suspensi on was i medi ately cool ed to a
t enpehat e 3 tan .
sus penngﬁ%o%HQ A(%‘ i 9 (;ogm) Pﬁlgﬁa’l ﬁ@dﬁ%ﬁg 3tl—pi' e'gg és’ 3H);
5. sn(syeﬂ)mmaﬁmym&mzmppj 51 8.02H(d, B).f | ask was
mai nt ai ned under a pressure of |ess than 50 mforr
(0.07 nmbar) until the material was dry, providing
Compound 1 Tartrate as a red-to-brown anorphous
powder. WD 2004/ 106328 PCT/ CA2004/ 000793 98 Conpound
1 hydrochl oride was al so prepared as shown in Schene
2b below. Schene 2b @B OGFRAMEEES |,
Diethylformamde ONBr NN/ *f 1 \ B(OHH2 H CHC 3,

65C , gﬁ%/@tﬁoif’Co%omﬁopTarirhte%ﬁ(cDE&%)céil vi¥BAEFS, Bhexane

| Tol uen
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, Mrc-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, H1299
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) and ADR-RES human breast caﬁcer cell line (NCI, MD, USA), which
were cultured in the media recommended by the American Type Culture Collection. The
cells lines were plated in 96-well microtiter plates (PerkinElmer Life Sciences Iné, Boston,

MA, USA) at a confluency that allowed them to reach confluence after 4 days of growth. One



100 C CHO 2) NaOve HH H N HN 70% 2 steps HCl (cat)
HCI C CH3OH 1 Synt hesis of

WG20mo0s28- met hoxypyrronet hene (B') 5 To a m XeCr/€Apf04/000793
di et hyl formam de (3 eq, 5.81nl) and chloroform (5 ni) ‘
at 0 C was added dropw se a sol ution of phosphorus

day %@f%ﬁa?ﬂgdt? e bW &Y tredid @w@x)vahﬁué:mrféélﬂféﬁroﬁé Biiéoﬁﬂaéund 1 Tartrate.

Ing suspension was stirred at 0
StocRiselutiambittheCempaant 1 Tarsrateemare @cbplalyed in dnmthyl sulfox1de (Sigma-

VSIS B N i A A s
the cgﬁg‘ ’Jfﬂe%@ttaleﬂrr#% ﬂh:lx?d oxy élisowﬂ-])% %ﬁe@&&y@%f 1irQ:uQathn the

utron o -pyrr0|n20ne( ,
5  ATPlévels imtat rellsnwerb oamified msing @ Ininjneseest H@Pdeghtdietﬁpmls g’stem (Bio-

WhifiBiE M DAl SS0. B SRS RS KGR © RSB aBtob g which

gg: t( gfm@nd the pH of the aqueous sol ution was
wer Oe?a A&g{ pH 7-8 by treatnent with NaOH 2N. Et OAc

(4 (Asrﬁll)stnm md:iadﬂtr ggaphlmé Fignsail t Copppmddi Trirtrate dasia signifisantly
m xture was tered o t th
sreatir sERCAGE A TP R 5% Fnee? sl Somop bl cpes. By of ATP
10 leveisam{o%fél\%{ ﬁtﬁ% %éxﬁﬂ ?@M@tﬁn @quﬁariré’ﬂé A di¥¥S that Compound 1

extr The organic |ayers
Tartvité &ac sighifioadly masteéidctive a1 1owéring z{s’BP Jevelson the) cangericel lines

HIZDY oad 320 <pBPEHHT B AATFLT et e 1955 LR S ie.s.
heﬁe{‘lte fgl%(%a ge e@e tha{r b@mb@ﬁi@?aﬂﬂ& i bélé&fv@% SN&bxie t@@eﬁlcervcells

using a 10% 0 Hexanes as
and éJ wsefifl férdreahngtomprei?mltmgaamqwe, pastecudanlydihg ongeireinaligpger.

15 poHknbakToIRS T tiis 4t Chrabu | PO fy A A agent,

the %f%"c% L%&%qf!u% 'Eliréc%{?@atwﬂé of @%&md ﬁTﬁﬁﬁE@ ori'-ce@lﬁlal A31“7P fetRls in ten

gp 4.03-4.18 S% A
diffieft, caﬁc@&e](l hneﬁk&s eV@llﬁ&d( As dypgctedqn ylhleﬁe Qoglpound artrate

oS A el PSR bGP S8 o e
M@‘%(&%ﬁ)a?m(&nﬂa é’plth%ﬁalr&h 1@ed ThERBsu( 1 dé&oﬁaratéﬁaat O&hpound 1

m xture i1 nmedi ately becane bright yell ow and was
20 Tars4te iy @gbletive anti-cancer agent.

Tablel. Anti-oncogenic effects of Compound 1 tartrate

Cell line Tissue ICsp 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
NCI/ADR-RES Breast (Mutli-drug 0.4
resistant)
MCEF-7 Breast 0.6

SW-480 Colorectal 0.2
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10 70 C for 20 mn under N2. A solution of

5- br ono- 3- net hoxypyrronet hene (B, 1.17 g, 4.51 mol)
wapa4NbdBex - i ndol eboronic acid (B", 1.1 eq, 1.P2Or/gA2G0m/000793

10% wat er / di oxane (15nmL) wa® degassed and purged wth

N2. The solution was transferred to the suspensi on of

Pd( PPB3¥F1i n tol uene fMitingldglapgmehe addition d#06

Na2 0 eq, 1.239). was stirred 3h
(fdé{ C15 then treat e}ﬁ'&ﬁg{f@%ﬁ%& (1.0 eaq, 24{196nu)

treg b SReraben G ol B of gyl ke
72 h@i&ﬁt@%ﬁh&ﬁ% mgﬁreélQQuﬁréa@édéleﬁ mn. The mixture was

ont o ter (100 nL), the pH of the solution was

lowered to pH 7 withe2aN Hele aiprihe m xture was

h
stirred for 10 min. The brown precrpitate was 20
r ec Bfacedf GympodndrbTantmatecneGrosvth of Cenyy gmof Celirel v
washed with water (2 x 50 nlL). The preC| pltate was

di Isakinetstiate the ahtitnencanckititysof<irinvennd ﬂé@mﬁmado,wperiments

wergarRbiedin BT Ry SN reion 5 arss Ryer A, LRBDdBfoaHighwere
inj eég%fg# guﬁ‘l Vﬁ LRyl cai &] dans n’i‘hé reul¥t I 204 'n%dé@ﬁ)t a human

ch was tered over a fritted disc
havihg o&relcal Geeryel | ow soI | d was washed with 10 niL of

e R A c%%e Sk e BB A o,

US SS ?}Flle%lg}tlt!egﬁél /? Jﬁ@lgvagéﬁﬂta 755‘%%é‘§erﬁlﬂ '\%Bt@Whlttake% MD, USA) and

%{advﬁdrﬂin-gtrewmm-mﬂmame (@B@@D}Y IBS/@}; pmler3%9 C Qs 37°C and

passeged. twﬁe. a Vygegg ”ng'g ceywerseérgwn (agg carpjﬂuen@y é}@le( ﬁ@nﬂqﬁ a1%§han

% 1
PR I YRR OB/ A s sy il

wasBedtwich um’ig‘ghopphadﬂ uffredisading pelmsorofPBﬁ) aBd irestieppepdedin PBS at 2 X

100 R S0 SRR RSP w5 o, v, s

and R witB ol K maﬁnl*fféreﬁfégﬁﬂn @S%O\I‘Jéﬂe uQsH o in WPb brabRk. C

200 L). The solution imedi ately turned dark pink
andC33ascedls weresigjected sBbcutateongp into tofi femalg k@17 SCID/SCID

mlcggia]\c/ﬁ rr}{}aélgv\éagvas{ ngggl\ﬁllgtgg t\JX?/ ] Ot ar ev 8#%1_)?(1 b@ ngl%rr]%j cetlﬂ %er 150 ul on

day E%S?hé‘i@%e\‘@tﬁﬁ%%éﬁhhéht %%t@@ 45 tehidictBachs ) a,negatiﬁve oﬁﬁtrol group,
m.), brine (2 x 60 nL), dried over anhydrous Na2CG3,.

(b) 4 pd)sutareeldmtm]cgremagui (@) egroup treated with Compound 1 Tartrate.

Treatments started on day fourteen after C33A cells transplantation. Compound 1
Tartrate was administered IV 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% Dextrose (Abbot
Laboratories, QC, Canada) and 2% polysorbate 20 (Sigma, St. Louis, Missouri, USA). The
negative control group was treated with vehicle alone. The jnjection volume for both
Compound 1 Tartrate 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.
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10 The product was purified by colum chromatography
over silica gel using a gradient of 0-30%
weeradddescanes as el uent. Yield: 237 ng, 90% PO/ZA2004/000793

319.17 [MHI] 15 RWN 1H (30003VMHz, Acetone-d6): 6 (ppm

2.13 (s, 3H); 2.21 (s, 3H); 4.00 (s, 3H),; 5.81 (s,

1HIhe thidhwére welghed ad 8% thmdds tadasufed)on dhy(A3 and vy days afier

6.2 EXAMPLE 2 Effects of Conpound 1 Tartrate on cancer .
treatgsnt copmpriceflt Goservaipn contimyed Horddrsis eftertinitiehmmor fraplentation.

e PlaygPURORE oAb B B PRl Elen AU b wef e AT

s elA8Gh&win &EFiguted 2) @ficavré e dRTTR WoRtholnd & Tafttdt@experienced a non-
_ Selected cell |ines included C33A cervical carcinoma
signifispntsweightdoss, whenees the gisplatin ieasdl agtigve cqngroB gtoupdad a weight loss

or USRS, 5 FRRER by TR P 2435} in 225

and 2€bf bddyneeighibdSpdetik@y. | ung carcinoma cell line, H1299
25 human non-small cell |lung cancer cells, MCE-7 hupman

br lé%assflowam&tguteé, ICompeand Syerirats trepinpmh ataqlxmﬁ@@iﬁcﬁ ngikg once a
. T . .
oy 5§ e o4 o FRURS (B 0BLR OGO oI rowr

comp@edtd migerTeRted viEl #dhedlé ahlyC ©nl dayk Sb andB9,cmintas trekded 9ith 4.5
.. CA, USA) and ADR- RES human breast cancer cell |ine
mg/kgvef] Compyundd Aprirajhhadsignieantly (p QP10 smalleHamergpryaverage than
".‘ r i I . 0
i SERGIELRR Bt K TRE AP SR SO 48 2%,
resppdtdeBs (iPevekigebharsipnifichet chenges debodyneeighosére mptedVA,
USA) at a confluency that all owed themto reach

cor¥siindipaied wrkighred, Gapponnd §Tavrate signiscantiyzoduses Bisdpman
« . da |13 | t
o T PSRRI RSO ucot, By P WL g
AccdiidglgtGbmpothd @ Karsrateut usefisl fof inhivéti(gothp groveth bf Cenvicabdamcer and
were prepared in dinethyl, sulfoxide (Sigma- Al drich
for trqting oxpreventing servigal sneey in apghipnt, partigelady  fumaa patient.
recommended nedia and then added to the cells. The
total dinethyl sulfoxide on the cells was 1% After 3
days of incubation the 5 ATP levels in the cells were
quantified using a | um nescent ViaLight detection
system (Bio- Wiittaker, MD, USA). The results were
plotted relative to untreated control cells, which
were set at a value of 100. As illustrated in the bar
graph of Figure 1, Conmpound 1 Tartrate has a
significantly greater effect on ATP levels in cancer
cells than in normal cells. Measurenments of ATP 10
. levels 72 hours after treatnent with 0.5 ..M Conpound
1 Tartrate indicate that Conpound 1



Tartrate was significantly nore effective at | owering

ATP levels in the cancer cell lines H1299 and C33A
w@eovpasases with the ATP |evels in normal cell |POESAMIED®O793

and MRC-5. These results t@nonstrate that Conpound 1

Tartrate is selectively cytotoxic to cancer cells and

I s GdefAXAMPLE 4£8Y NTHESISIOE \GOMPOUNBGEAND COMPOUND 67

particularly lung or cervical cancer. 15 To further

dengcstra e the efficacy of Conpound 1 Tartrate as an

ant P r agent, the effect of various
concentrations of Conpound 1 Tartrate on cellular ATP
levels in ten different cancer cell |ines was

eval uated] As depicted in Table 1, Conpound 1 Tartrate
sdp,ovvediacgftﬁ;ther effig i n decreasing sl | ul ar ATP

evels in e cance | il than in.t HVECGBDMSCI, Et3N
rmJ_rrB.mmr_y,epi al. _cell ling,
FEMongksefe 76 vt nd 1 20 Tartr (S a '
gel ective anti-cancgr agentTHR&Cet. Apti-oncogeni gH2Cl
effects of Compound 1 tartrate Cell Iine Tissue |C50
of Conpound 1 taptrgte (I\W‘\q‘@-ssA Cervix 0.2 PC 3
Riostate 0.2 @WCAR-370vary QF2. H460 NSCLC ngF_Pﬁ 49

44 H1298- NS %,5 N} ADR- RESIBr eas o
d’r4slj O._A__Le.sj_s%gnt) reQig't\KO. CHeil B &
rectal 0. %%ﬁﬁg‘%géé%gsz / CA2004/ 000793 102
BlL6- FI Mirine” ~06 HYEC Normal Br 4.0
*The i nhi bi ting concentration ¥ (1C50) i's %g%éﬁs%%a%e“t
nmeasurenents of ATP levels taken 72 h post-treatnent
conpared to untreated cells. 6.3 EXAVMPLE 3 Effect of
Bicggpound 1 Tartrate on G ost§f,of Cervical Tunmor Cells

| (F.vivo 5 To denonstrate the antitunor activity of
otyrd jl T@donat BMFéat.Vi Vo0  exper NS compound 1, KH

th-

OH _ cl N
i CH20|2 , 0 °c J THF, o°c
b b
N /1 T N
N MSBr 74
N N \ N N \N X N \
H > H
o 0
m CHQCIz, reflux i\iﬁ
BnO~p~ HO<p”
W W -
K o) 66

Referring to Scheme 3, Intermediate 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, Inteérmediate H (1g, 1.76 mmol) was dissolved in acetonitrile

(1 8A 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 petiod 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 NH;Cl
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were conducted in CB17 SCID/SCID mce (Charles River,
MA, USA) into which were injected C33A human cervi cal
w@amvgaoe3eel | s. The resultant mce are a nodel PQF/Ca2004/000793
human having cervical cant®r. The C33A hunman cervi cal
cancer cells were maintained in RPM (Hyclone, UT, 10
solutiéP 40 SMDRMEMRONR A3 ML) WehdadRdahd tatiegers ¢t sepdicde The organic
ser umﬁ% 0- V\hlttgker MD, USA) and I@%/b P s 4
phaspaiab washqdnmﬂt $aélptat@dyaqu¢ou§ NE 64 bk A8 il Braedd owvarﬁw.ugus Na,SO4

e T

‘evapbfhﬁan 1S SHdraatyRUowt grbenlsiy gt Wad Ririedytdodlies chrivRatddSdhy over

he cells were then centrifuged and washed tw ce
s1hceus¢1 nginghasphentof Bfe EKdAehexane as eluenti GArLORER) acahfiwas isolated
rqs}gssgerided in PBS at 2 X 15 106 cells per 100 |.
as a GRITP © Yy was exam ned by staining with trypan bl ue
(G bco, NY, USA). and only flasks with cell viability
or ¥adl@rs70hag) 79590 WENMRYB00 MHz, ODCL) 6 (Sl .85 (s, eﬁm 19(s, 3
cells were 1njected subcutaneouslg into the flank of
H); 3. &hs, EHER107-580 tmstHD 6.87 (8., IHAch09ddddmna s hdk (4 8Had
with a suspension of 2 X 106 tunors cells per 150 gl
on r
Caﬂ)%)(%lﬁcee[c d } B’?% ﬁ%ﬁ%@%@ﬁ‘ﬁ% 1?58%\%&”& c@fﬁgﬁlftgg ﬁfL)taﬁ@ cooled
to 0 t(OSEHeI seRition Mas mieatgd @ith axalyl chlpride GIr38yd., t rSeSahmdl)y\DMF (50 pL)

nmpound 1 Tartrate. Treatnments started a%
and FGACBE firpen teraprates. | Sha solyeahVaniesmavs yeb%*aoqyaaoriﬁon and
the re @il 3&:8 cﬂﬁ)ﬁ @‘3"{1@{&' (ﬁfeﬁ Cf?gacluy odﬁfokcy a blite sbNE
consecuti ve ays at 0S npound 1
Tartrate was prepared fresh da|I in a vehicle
S olALHoihﬂmn@ff Cowbposnd 1 ¢309 habhd mnh.cﬂbmrHﬁE 3 8d,) w@Scooled to 0 °C

and FREEE IR SOty ot BT s e 2D el T gasion). The
reac%é&ﬁﬁ@glri@dta@ O‘”@r}blcﬁ@m% OREerm&figte! PvECAikQvadqh U (5QhL) and

Compound 1 Tartrate group and the negatlve
addedahopwise trthepninaof Compound he Thomiixtimeavasatitied lat 0 §F dorpmn

' addlgp%fl’;é?l%h,e g? gc 5 cﬁ@f Wit 133 da}le%il\glfqgéca{ﬁ ll\?/a‘ilé(leg&p n\é\fr) %t%g élS mL)

was inde‘@l a‘ﬁH/tll&Qlast W@ie‘pﬁra%s'rﬁ@éﬂﬁ’dh@&)ﬁﬁjse' WasRRBhed weh Gine (3 x 30

day of the injection and was admnistered IP in an
mL)j dlp@]mweomrﬂwdtqmé\laﬁ03diltered\m62@ sintergbdas filter funnel and the solvent

PCT/ CA2004/ 000793 ..103 . Th h
was (GTHb1Rd NS et Bty s SotR sty ORf ffohlarapny
ovell IRAPMInED F?Eﬁfé@l@gfo SO 1RRa kP Jibne b 4f8drd 48 @Byl

after-initial tunor inplantation. The changes in body
phospbitg IprodimglKi as anrpgangsiselid-at ed t umor vol ume were
pI otted. As shown in Fi gure 2 mce treated with

1 T d t
oo G 1200 Yok Mz S HREIL REF, AR a0 U5 COCRRY opr)
1.3898, mH)gl.z og () l;swl)hmm Qs \351!)91139 @sﬂ), 384 (&;3%1)33 81)8(}4 3&9) 4BM6t.99 (m,
4H),a$ 84 fs, uug.@@l @, ;glé), 6. fa 6.56 (1 %H%,ugw (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, 5H); 7.36-7.45 (m, 2H); 9.93-10.31 (bs, 1H).

The dibenzyl phosphate prodrug K (130mg, 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 evaporation and the residue was dried over night in vacuo. The

residue was dissolved in CH,Cl, (20mL) and washed w1th brine (3 x 40 mL). The organic



and 7g of body weight, respectively. As shown in

Figure 3, Conpound 1 tartrate treatnent at a dose of
wa2@4tg3k8) once a day for five days resulted PeCI/@A2004/000793

statistically significant {98<0.0001) reduction in

tunor growh 10 conpared to mce treated with vehicle
layéi‘ Wa)é dn@i‘ oWEh AR o390, ﬁﬁérg@b\?ertarsﬁﬁ&%g Y&sé Filté]r fAnnel and the

kg of Compound 1 tartrate had signif ant

sol\(epk@a&)@m)ovsdrhv taarytewaporstiorto affer e dblbmtectedrphnsphate prodrug 66 as

aﬁﬁfgl?t ed w th vehicle only. The T/C val ues on days 36
areddigh-genge solid) 404 ang 229~ respectively. On average, no

signi ficant changes in body wei ght were noted. As

i ndshemt €00 § mgy Fo®yr 81/2: 5@2@914@11] TR @08 M1z, DMSO ds): & (ppm)

gni fi cant reduces the human 15 cervical tuno

1 43 @pﬁHhtle‘?dl (ErIHCRB8(E,CE]); A1 4, BHAcT 6Pl (haddl); 4 06 (s, 3H); 6.34-

o5 Ut o8 SR 7 LS, T M TR A a7 577

1H)Eersing (acamper and for treating or preventing
cervical cancer in a patient, particularly a human
“patient. WO 2004/106328 PCT/ CA2004/ 000793 104 -6. 4.
EXAMPLE 4: SYNTHESI S OF COVPOUND 66 AND COVPOUND 67
Schene 3 0 0 OH H3CO O Li AlH4 OH TBDMSCI, Et3N OH
s%ﬁgnmc CHCI DETHE OCF 2 2 Bn 0.0 0 O CH
& P-0-Bn ppO1l HFPyridine O0,ii Bn-O O Bn
0 ii CH3CN, 0 C t-BuOK, THE, 60 C G H 2) Jones
Reagent Bn OHO Bn O O O, P~-O 0 0'' p6&C (COCl) % n
DMFcat .- Conmpound 1, KH OH CH2ClI2 , 0O C THF, O 8

1/
HO HO 9 B ogp\o
R~q-BN
-0
| o TBDMSCI, EtsN oﬁli HO™ o=gn o,sli ‘
> / \K - - I \K
(COCl),, DBU, DMF
L CHACL M CH2Cl N
Bn\Bn\ Bn\Bn\
B
0=\ o=\ ,
1) HF-Pyridine °N o °N o
CH4CN, 0°C A oh (COCl),, CH,Cl, - Compound 1, KH, THF
A o°c
2) Jones Reagent o) P
\ \
0 \ 0
SWA M A A
N \
N N = N N N X N
H H

TFA, H,0 cat. |
BrsQ CH,Cly, reflux HQ
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TMSBr | '/ NNNNNN H I '\ O BnO CH20C 2,

reflux 0 BnO p'0 HO p'0 0 KO 66 Referring to Schene
w@200knoaesredi at e H was synt hesi zed accordi ng tPBCT/82004/000793

procedure 5 described by M7colaou, M G et al. J.

Og. Chem 1996, 61, 8636-8641. Referring to Schene 3,

| nt ReRtieab Schbrﬁé 9,1 Q-B%ﬁzéﬁ@@ﬁﬁet%a @ %gobt’ ?gn{a@&a% TBDMSCI

acetonitrile (18 rrL), cool ed atr

(2.9 25 BY- 0 mmoel) Bera-gistodigdrin OH16k (a& nﬂw ¢apilento (01 Crthetrispated with a

sotlfo oo Gt PPt 5 Emotn Bl €1t GFalmintie Vs stined

at rd@n @anpee@@RIYor (16 and-the 36EG v@éé%m@v&ﬂ‘)y 13)@%9 fevaé:%%'a[oﬂl'?g) The residue

and the reacti on was kept . at nder ° vi

wassdlqss,o}\qedgn EHPACH30 mlprang mdhed(\mﬂntl)mw@sc 60InhE (., Th'b SHRENAE Myer was

et A RS S AL L S e st v

t
remNkaCﬂy mﬁ@o@‘%ﬁg’w‘g gﬁgn% tﬁ@gv\éf?gﬂtlgg ggrgz%fg algé;ﬂcﬁ lﬁ% lzl cbﬁ)?less oil.

m.
Vieldi e & Dpike SERIMI 90 BaATDClsp a9 bMasEBe OBO(h SH); 2.99-

1SRRI T8t G F0 1 edodplinll <o et e gl ass

fllter funnel . The solvent was renoved by rotary

. evadpedslatldnoaf diberadyf giddpiaaty &.762 958€M0 ih C'I—H@Iz (Y\@ﬁﬂ_l) was treated

purified col um chronatography ovelf 5 silica

with @aky] chlogy 5& 1-&#+t 130F mmopandE) B0 ferbh & hasnlatlmewas stirred at room

BRI, 98y ST D g e i
in vdcu@&‘o( 2h toﬁdﬂbrd Hlbbﬁzy(l %hlo?o hb&opha?e- ab% ﬁeﬂowiéll_% sohé ﬂ?e r?m&@e was

suspgpsled 1ngh4<|‘[;‘g;(§,ﬁ I]né), é:@p]gd to ) w,drqqhged v11t122 s<phm«b1) oﬁ@zyhc alcohol M
(178 F MO A ORI S ARS8 55 2 Sefaol i) e

mixtm®ivs stibhdd o bGorh fempratutiof 11630, &6 the RoREnt R Pemoved by rotary
ure, The solvent was renoved b rotary
evaw% it“? Fidne avas pHEfied by erlumn ghiomagegraphydeyer Silivmgel using 2
fford a white solid. A
gradilé 68011094 pfdégc/ﬁa{anéys él? o THE (5

solution o ound ng, 0.98 mol)

m.) was cooled to 0 C
Yield: 1.3g, 40%. 'H NMR (300 MHz, CDCl3): 6 (ppm) -0.01 (s, 6H); 0.83 (s, 9H);

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 3 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
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 NH4Cl1 solution (40
mL) and EtOAc (30 mL) were added and the layers were separated The organic phase was
washed with saturated aqueous NH4C1 (2x40 mL), dried over anhydrous Na,;SO,4 and
ﬁltered over a sintered glass filter funnel The solvent was removed by rotary’ evaporatlon to

afford a yellow oil that was used in the next step without any purification.
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and treated with solid potassium hydride (155 ng, 2.94

mol, 70% oil dispersion). The 15 reaction was stirred
w@rood/163eor 30 min. Internediate J was di ssol vedI/CA20DHEN0793

(5 nm.) and added dropw selt8o the ani on of Conpound 1.

The m xture was stirred at 0 C for an additional 30

m h ch R B2 05 68 NP8 6-

nglefgt%?ga?g‘% M@NN\%%? added S%I?hg "ayers vver((e& ;5.5

5.5.6%(hRE)EH27-ThHd (m,déiH),c7 $has8 (MQHMS%&IMmhIH) ine (3

x 30 nlL), dried over anhydrous Na2SO4, filtered over

et aydOLLD g evagupal o istied BRI FAamE atfEboted t0 0
°C. PYE sd11€6h Ws GOLEHRitR chcq {RABY0 LRVAB4 Sinkdl); DMEI(50 pL) and

usi ng a gradient- of 20% Et OAc/ hexane as eluent to
stirizfl forr h attm@oml rtagma}ture ﬂihwpkvamemmrs@pmgd Iry vosary gvanozaiipe and the

2% NI\/R
res@%@ew f a'énﬁpsgﬁs vac%ogcglgpt %%?)scglla
2.17 (s, 3H); 2.39 (s, 3H); 5.84 (s, 2H) 380(St
3"')1_% sglu{zgn 4f 88m! ?&nd PBs4Hig, 1@(18rﬂm619 in TH)F 16 nﬁm 5, cooled to 0 °C

andar?)ﬁedwvmssohdp@ta(swmzmpdndv(lfémg 2304 lmnolIHO% ¢l Ql;spérme) The
reacérgb Jas ﬁlrrg% Sts% h%f’og 3&; ﬂ in, Eﬂerw%?%%ol; gxlag éls <§§ed 1]1#%H%5T1'ﬁi) and

added mkw&do it B3 2CorhAdnt. 1. tTHRahixehrsival st 0(°I3fBr an
mol ) and stirred at reflux for 45

addstmnalem minygkenrawnched i sebueied agicaps NatCoh Té%ﬂt)h@OAc (15 mL)

._

| wag it | cgfu%% %y&ﬂ \%gr %t@% glg‘lte c%rgan\féaﬁﬁh%e hwglg %&é%ﬁr\@ﬁ{ BHIR ( (3x30
- mL§,3ried 40ertnhydrbe NayIa) fitterdDoRQQAidtefEd 28ass filter funnel and the solvent

3CT/ CA2004/ 000793 106 Iayer was dri.ed over anhydr ous
wanNgmoeed by rqtmyreérapqs@f&n a gr%tdélﬁé?%ﬁsgnuaﬁg by pelamny tography
OVeél,S]?]lS% gel s e%g(th?ec 0 osp 85&%1%2&5%1&13?{@2%?@}(1 28 ditRnzyl
phds ¢pﬂ¢dﬁ1gaggeaﬁ@tangesdﬁdeld 100 ng, 100% M Z:- 588. 28

[ 1] 1H NMR (300 MHz, DMBO-d6): 6 (ppn) 5 1.43 (s,

O okt 2 o S%Q_DM?Z,; 785;(23@43@'{1,) 113&1@13;@%0 ]gl?z( (DCHY & (pm)

Q8 4 (B B s 35400 )

579§, 1 HSoh129r6s, AHR7-®i(s, HA);F. 1114085)(1& 13H)P7 41 8680k, 4H)
TBDI\/SCI Et3N 0 |i HO Bn 0'1 10 1 CHQI2 (COCl) 2,

D1benzy1 phosphate prodrug Q (100 mg, 0.14 mmol) was dissolved in wet CH,Cl, (2
mL) and treated with TFA (2 mL) The mixture was stirred at reflux for 3h, and the solvent
was removed by rotary evaporation. Phosphate prodrug 67 was purified by RP-HPLC on a

C 5 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): 8 (ppm) 2.30 (s, 3H); 2.40 (s,
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, 2H); 7.46-7.54 (m, 1H); 7.54-7.64 (m,

1H); 7.64-7.75 (m, 1H).
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L MCH2CI2 N Bn Bn Bnh Bh OO %00 O-P~ O P~ 1)
HF-Pyridine 0 0 0 o CH3CN, 0 C CH (COCl) 2, CcHCl2 C
w@eovpoosses 1, KH, THE O C 2) Jones Reagent 0 PrOr/0A2044Mb0793

N H TFA, H20 cat. NH 0109 0 71~ B B~ P-O Q CH2Cl 2,

reflux HO- -0 67 10 WD 2004/ 106328

PCS/SCEX0MPEd0T QSS)LEIB?LHeY OF CQMPOUNRIEARTRATE,
COMPDWDZENEESYIEAWWLTMB@O QUNBPAO oand TBDVBC

( Zggg%tq%?rﬁsvgl er a o § e%ﬁ%giuéleeqn ar%oﬁlld[%g ]t%e g%lﬁtigﬂ")vas filtered

entr I'on

on Oth pﬁﬁﬂ&l&t@ﬁéﬂﬁﬁn&éﬂy]@ndﬁherﬁ@\/ﬁatﬁﬁﬁ'Iﬂc IQNiffonZN&w Jekdy, rﬁ[SA) and the

he mixture was stirred at roomtenperature for |h
coma(wmdt deacedtation in thediliraipmine mebgmecbb}afu(}/MS &pd compayad torthe

equﬁfetsc‘ihcom:er ¥i?% ﬁlt %c%g?&raflﬁlé %or 5 mg)%Pﬂa‘ n tﬁg ?ilt}‘@é Qﬁggqual +/-

5<Vooeéehe @gﬂa Yt Qugcehiagiy ﬂﬁmanfpbhﬁ@msmﬂged toabeSSothéaer @dhe solution.
| ass [ter funnel. The sol vent was renove

r otTélﬁ)det?@E% pEEpenowns hiTpgre, Compoung 1aYlesylde ﬁfi/mr Compound 66

by W? S%ﬁ%e@ 8%@%%\% GRS (I-ﬂiLrS SESSY%I@' f(ii;at é%lﬁgﬁedogg g *\Ex%{'clrs Alliance
uatghbﬂy %%rggcntSHl’%Cx bﬁmplgﬂfateé Hﬁllfcﬁdf MA USAD atd,a Zqizooo single
quaqrgpalg gnasg gpétntrﬁmﬁgr (V\foia % g}r%l,oﬁléfn_qg bg’ﬂge%/ %cgﬁlggsﬁp%f‘ ygs XTerra
MS ff.ﬁ%l X0 xcfli H’[l’lll ags (ol %glugﬂ‘l?ﬁi QO‘WDJSQ @9 w@észe@te@ a'?iB)separated under

m xture was stirre room nperaturefor h,
the félvang conditioas Trenmubije plyasr: StAgY yorswmdooiéﬁlmM ammomh?én formate,

Jesidue s dri in ,,2ht b I
015 RS e o MR R B PrbSe L ol Wit ot
10}% l‘fé&[ﬁa ded ih ﬁle@ld%gil%(lﬁedﬁg}adl&m}ag ﬁliédchs(folldv(fsﬁ@ttsd mm, 94% “A”
a solution of benzylic al cohoP M 15 1.7q,

and 6%1‘]3”,|1rto@-mm1 2%(15 lﬁﬂ% Bief toBmipd 00% 19 5mﬁn{ﬂ0% “B” to 6%
(13 ’Qagded f 8%4%?):9 2 % Q [{3» %44

B, 1 , 'A” and 6% “B”. The Mass Spectrometer system consisted of a
Waters ZQ2000 single quadrupole mass spectrometer (Waters, Milford, MA, USA) equipped

with an Electrospray Tonization Source (ES). The mass detector was operated in positive ion -
mode (ES+) and‘Selected Ion Recording fnode (SIR). Compounds were detected at m/z
equal to their respective molecular weight plus 1.

Compound 1 is poorly soluble in water. Compdund 1 Tartrate salt solubility 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
formulated Compound 1. A formulation containing 0.6 mg/mL of Compound 1 Tartrate
Salt, 9.6% polyethylene glycol 300, 0.4% polysorbate 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
pM filter. Conversely, a formulation containing 0.6 mg/mL of Compound 1 Mesylate Salf,
9.6% polyethylene glycol 300, 0.4% polysorbate 20 and 5% dextrose shows no evidence of
precipitation 72 hours after its preparation. Hence, Compound 1 Mesylate Salt represents a
s1gmﬁcant improvement because it sufficiently increases the stability of the formulation so it
can be used in the clinic.

" The addition of a phosphate increases solubility of a poorly soluble compéund. The

phosphate prevents the compound from entering. cells but it can be gradually removed by
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m xture was stirred at roomtenperature for 1h30, and
the solvent was renoved by rotary evaporation. The

wo emidus2tvas purified by col um chromat ographme€A2004/000793
silica gel using a gradieht0 of 0-10% Et CAc/ hexane as

alka](lé%ﬁlggspba\({lﬁefl 1? dhe Ié%glfla 019[%/%362- ge Iélg/gp cg’r@%glg gggos%m is added is a
pro-ﬂrug)7 fgbrgﬁﬁ(a.ﬁ@gﬁ opsphg%'65is Qfe gaﬁos ’(ﬁ)e prz d917 Zf é@m@[ﬁmd 1 and the

ate N (1.3 ¢,
solubliligys of Qedpomdaﬁﬁetnovattms b@la( KBI Ormg(mLclﬂﬂl fehﬂ greater tBamm@dmpound 1

‘ Taﬂ‘%aréee g;tz l)fJLvYV\qus:@u@ gélcp gx%lﬁ‘gedslp té)illjti)yglli%glgggnﬂfgmsﬁqatase, the

pro-fh‘u%ehaﬁ’ &hem%y t@hféﬁé}ﬁ’é 1t¥@§1nQKé A flodPvilige C AlRRX ﬂldsghate group is
acid with Jones reagent (5 nlL, added over a period of

rem@@dnthe)libgratied dr@g hestimicdo distributeisselBin the Gsamad &enas the less soluble

v' or,ous sti for an 6 d

arug 3B eI i B Ui D G BHERERNR ot 1A BhHmiected in
a smbESr wiliirhé Becahi®d it 3sh Bifbrininatidlat hihBofcenfatitn i Rfleous solution.

aqueous NHACL solution (40 ni) and EtOAc (30 nmi) were

added and the | ayers were separat ed. The or gani ¢ phase

wag ¢ VREAKAP i N‘B%g%z ChroSPAYTES) PRO-DRUG
co P Wt £/ COPNTERPART BY
(fgggjlégsg% gE EH 0 %ﬁr glgi\;\iyel | ow Elgl t hat

Waghd $6fvdriloh o BRdgisd§hckld tofphyspddtc ﬂrbia@ﬁgscbg- ca¥ilntestinal
2004/ 106328 PCT/ CA2004/ 00793 08 Yi el d: 8%

alkalipg NivRphate® andAunemaiagentad akkigbm phpsphatase1vay measm;qﬂ in vitro using
punfiec? g%yifneg ?éﬂfigd i%f_%)’tesz I;JL‘%)?aHzag gflgslgh%%%@ G(I@Z%ei’ﬁbagngﬁlc Inc. Laval,

QueBec} Canagh) onamntihsplatened dlkalinkl2fHophaldse{Sigrandldsdl €dnada Ltd.
to O T. The solution was treated with oxalélJ chl oride .
Oakyilpp Ontarip, danada)| was mided (3@ eoncapfaptionsef; 9.02d)/f HiOuLhtogg solution

oL | SIRELFE S, ESTs, TP DY RhEL Ve souns

Weréjfdcﬁgatéd]fo\f "39 Ugo 501202 inkuRes afAf éUllg:lcﬂi d@ﬂta‘irﬁn? 5 'uﬂ’[ onCom ound 66, 20
sol ution of Compound 1(384 ny, nmol E (1

mMriyjs-Hes pi-bd ldeahdt ®@9% XaClawmab mseéats edefirarice £tu1ne & 0 mlnutGS) To each

SOIHES%;S’%LS%Q%@ dr I 3?04 gﬁfg%a—c&@?ﬁ@%ﬁ@d&g{%@e@ gng, then the mixture
was %gﬁg%béi é{a ; o@ﬁ%&&@ %Bsé’\ﬁ§ls di %Sﬁhﬂ(ﬁlgd béhcgfﬂ?atfoﬁ dike G1MBe pro-drug

pw se to the anion of Conpound 1. The
and rifex g ew asapsrepared i nre 30 ayMOTr(3-HEHE, th 7.4 ddt50b dfadll aBd SAVnacetonitrile.

t he uenched sat ur,at eous NaHCG3 (30 ni).
All @l"éﬁiﬁsq‘{"ir% ipmedi %?3}37@8% ﬁ'g:@ﬂ;ue | ayers were
‘ S e %r@bﬁzﬁ onﬁi@m@g Y3 §, e cEsntwamAEskaidebhbEihatsé #nd human
mL), dried over anhydrous Na2SO4, filtered over

placantgl aikadrr@@hgﬂ&@@sman epnvetirarfeaction @f tm@r@dmge@@mpm 66 present
PO resi due was
in S?}Hﬁm gd&% dr&(ﬁ)ﬁu%ﬁg W‘g 83&3&%91%15 over silica gel

using a gradl ent of O 20% Et OAc/ hexane as eluent to
afford the di benzyl

6.7 EXAMPLE 7 EFFECT OF COMPOUND 1 MESYLATE SALT AND
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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phosphate prodrug Q as an orange solid. Yield: 422 ny,
50% M zZ: 712.24 [M+1]. 1H NWR (300 MHz, CDC13): S
WO pajo631s 91 (s, 3H); 2.12 (s, 3H); "' 3.77 (s, 3POT/CA2004/000793
485496(d 4H) ; 5335 (d 2H) 571(s 1H)
H; 7.11- :
(RPI\(I}}1 sgmp.]?meqteq 1w1;th6§0‘§ mmag‘pbfatechde@i b@’{f}f"l SHMBY Fﬂqgt é% pemcllhn—

B0 e e S B g, (03P 9 et tmor

industem, stlls mede aroweflbwsr flan By conflutdve motarapibte madmm and then

T e SR g0 VRS, s o
washgﬂ thn%@& 1§%h5%%él@w %%Iuﬂﬁwgl'z(i’ﬁ%gﬁf ?es(lﬁk,‘ngéd 11M)§S atol 5 X 108

cells/@sl, m:BH) ]?CZQ cdll}s vere th@{,tr&slplan@dggbq\ganesugly mto@]ae. ﬂar&ﬂoi( BICID mice

(Chaéf_%gqvp_r i@bér(amneﬁ,'_}gvﬂngéé@é ?Mél E?ﬁA)gﬁ? 581 sgspgg&%ng of %ngc)r cells (1.5 x

10° cEl$%h Y@(ﬂﬁL(IfBSS)Z{iﬂderﬁ 148inkr 81H16Whobl) Eldvend1 ¥y &fs (4Fer, the size of
1H); 7.64-7.7 1H). WD 2004/ 106328

each REIGIGA0D44DORI7 glfsan dep9afber Srapsplamation; n86GL wlielrhidon@Eed into groups
RTRATE ND, 1 MESYLATE SALT.AND
of 1 ERUBORD BEHoomhBIR fifks SR ALY S48 UARISPS 18 STl o wos
compatatile.S Reltive fumébii@zeSRld Woludie WaScallddlited @sifonawsqeagth/tcm) x [width
ol ytetrafluoroethylene filters (Watnmn I|nc.
(Cm)El@N J‘érosettxen wspyed Aconspsutive nmp@m (@ﬁﬂ@@l’)tm}&ﬁl@ﬁ qfn:lther 200

AL a3 walyiient iy R Lo, 077 RO R A EPS oV BAerost hbiie only),

4.84 W%‘K JfCdntiRouhd 1Ny RatdB 1t ?&Hﬁhaté’d in 9.8% ﬁ&yétﬂﬁene glycol 300,
xpected concentration, the conpound was | ud

0.4%s @lolysblé)aten 20 hands deMtdemnose st dMele$/Kxgnobedﬁqmmdm65 Ipro—drug)
Tartrate, Conpound_ 1 Mesylate Salt or Conpound 66

formplatadgnyayé d@zﬁreseeer &b 1 udMelgs/Kgeotpamapaipdy trdfug) Brmulated in

5% éﬁe; L%&% S?W?e%{\?l @I g‘?&%@poﬁg%) angl%@%g@gd@@rﬂﬁound 66

" (pro-giup) signifipaady tadabﬁhmmtﬁméptdsmﬁettﬁno(smnﬁmes, Ml ford,

MA, USA). The colum used was XTerra M5 Cl18: 50 x 2.1
mm 3.5 mm colum at 20C. Sanples were injected and
separated under the follow ng conditions: The nobile

6.8 ?ﬁ@ﬁ@PLﬁ 8 RRPRCEILOFr At OMPOURBPONCANC IR ICELL QIIA%ILITY IN

ormc acid in water and nobile phase "B" consisted of
VITRQTM ammoni um formate, 15 0.1%formc acid in

TS e el R
the 1m%nt1014 sePerl dBnihobB®Hver® syntﬁeéiiéd%nﬁltﬁbu fel¥on E’anc%pce@l%lablhty

to 12 mn, 94%" and 6% "B". The Mass
was @pmstr@t«?dtberrm@;@mwg @d&lmz‘éﬁl’ J;ﬁrveb in {4289 and-CPHgancer cell lines
as d %u e?) %%h%%l%llca?gﬁtz&é) ngptlcecgzd ﬁnw%b% 2 thdde! cfn%f)gunds were

efﬁcient in decreasmg 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 assay is believed to be indicative of anti-oncogenic

activity in vivo, it is not the only useful assay for evaluating the anti-oncogenic activity of
Triheterocyclic Compounds of the invention. In addition, the anti-viral and other biological
activity of compounds of the invention can be determined and evaluated in other assay '

systems known to the skilled artisan.



with an El ectrospray lonization Source (ES). The nass

detector was operated in positive ion 20 node (ESt)
w@ea4/aisext ed | on Recordi ng node (SIR). ConpouPdBCagne/000793

detected at mz equal to tHeir respective nolecul ar

wei ght plus 1. Conpound 1 is poorly soluble in water.
Co rlgéimwﬁi alsorbg mtadngiaéﬁxr " Wod mdlmna} u$e§, el is net the dnly factor to
t f | t
be éggéllﬂ%rg ! o 'él@edtihlls s%a%?l tg of f‘%?%‘%’o agt ep %rﬁac%ﬁﬁ%g F%q%t Other

factdfisach iintﬂbgﬁit? ahd bB)@baihbilitjf ¥lsb dsteBnine shet Sulltgmhgnﬂ“‘at cotfpound as a
the shelf stability of 25 fornul ated Conpoun

~ phapmpaceptical F‘%@iltc:@ﬁ’?ﬁithﬁl?‘f’g igavgilabjlity capraliodiegetietingny assay system
r . 6% pol yet hyl ene gl ycol 300, 0.4%

kno;;%t%lgetr lleﬁ % and 5% dextrose tends to precipitate
one hour after its preparation as 40%to 50% of the
Conmpound 1 Tartrate is retained by a 0.2 gMfilter.
Conversely, a formulation containing 0.6 ng/nL of
Compound 1 Mesylate Salt, 9.6% polyethylene glyco
300, 0.4% pol ysorbate 20 and 5% dextrose shows no
evi dence of 30 precipitation 72 hours after its
preparation. Hence, Conmpound 1 Mesyl ate Salt
represents a significant inprovenent because it
sufficiently increases the stability of the
fornmulation so it can be used in the clinic. The
addi ti on of a phosphate increases solubility of a
poorly sol ubl e compound. The phosphate 'prevents the
conpound fromentering cells but it can be gradually
renoved by WO 2004/ 106328 PCT/ CA2004/ 000793 110
al kal i ne phosphatase in the plasma. Hence, the
conmpound to which a phosphate is added is a pro-drug..
For exanpl e, Conpound 66 is the phosphate pro-drug of
Compound 1 and the solubility of Conpound 66 in water
is equal to 10 ng/nL: 100 fold-greater than Conpound 1
Tartrate. In vivo, because the phosphate is .not
renoved instantly by al kal i ne phosphatase, the 5
pro-drug has the time to disperse itself in the total
bl ood vol une. As the phosphate group is renoved, the
| i berated drug has tinme to distribute itself in the
ti ssue. Hence, the |l ess soluble drug doesn't
precipitate in the blood. The advantage of a pro-drug -
is that it can be injected in a smaller volune
because it can be fornul ated at high concentration in
aqueous solution. 10 6.6 EXAMPLE 6 THE CONVERSI ON OF
PHOSPHATE PRO-DRUG COMPOUND 66 | NTO | TS BI OLOG CALLY
ACTI VE COUNTERPART BY  ALKALI NE PHOSPHATASES I N VI TRO
The conversion into biologically active drug of
phosphate pro-drugs by calf intestinal alkaline
phosphat ase and human pl acental al kali ne phosphat ase
was nmeasured in vitro using 15 purified enzynes.
Purified calf intestinal alkaline phosphatase (Roche
Di agnostic Inc. Laval,




Quebec, Canada) or human pl acental al kaline
phosphat ase (Sigma-Aldrich Canada Ltd. Qakville,
w@niand28 Canada) was added at a concentrati onP@F/CA202/000793

U 10011L to a solution cbktag-hirg—15-Mpf Conpound
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sol ution containing 15 M of Cog—‘puu 66— R 0—20—M
Tris-HCl, pH 7.4 and 0.9% NaQl SwelS|sieeh agz ajf ef erense
(time = 0 mnutes). To each [s0! ut|DE|3ankaltal vol une
(100 L) of ice-cold acetonitrfile whs| added, and then
the m xture was vortexed and trankgf ergdﬁao gl ass
vials. A standard concentrati onﬁcu# e ro-drug
and the drug was prepared in 10%™mM 1€ HE hH 7. 4
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solution into the drug Conpoynd=1l & FhFh fdavojshour s. [
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Indeed, various Amodiﬁcations 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 éppended claims.

A number of references have been cited, the entire disclosures of which are

incorporated herein by reference.
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5  or a pharmaceutically acceptable salt thereof !
wherein

Q is'-Of, -S- or -N(Ry)-
Q2 is -C(R3)- or -N-;
Q3 is -C(Rs)- or -N-;

10 Qg is -C(Ry)- or -N-;

R, is - Ya(Ry), Wherein -Ryis -H, -OH, -C;-Cg alkyl, -C,-Cs alkenyl, -C»-Cs
alkynyl, -Cs-C; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH2)2OR134, -C(O)R14, -0-C(O)R 4, -C(O)(CHy)s-R14, -O-C(O)ORy4, -O-C(O)NHR 4, -O-
C(O)N(R14)2, - C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 4, -S-Ry4, -SORy4, -S(O)2Ry4,
15 -NHC(O)Ry4, -NHSRys, -NHSOR 14, -NHS(O),R 4, -0S(0),0", 0-C(S)R 4, O-C(S)OR}4, O-
C(S)NHR 14, O-C(S)N(R14)2, -C(S)OR14, -C(S)NHR 14, -C(S)N(R 14)z, -NHC(S)R 14, -
NR14C(S)R14, -NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 4, or - N RisC(S)N(R14);

R, is -H, -C4-Cg alkyl or -OH;

R3, R4, and Rs are independently -Ym(Rs), wherein Ry is -H, halogen, -NHoa,
20 -CN, -NO,, -SH, -Ns, -C1-Cs alkyl, -0-(C1-C alkyl), -C;-C alkenyl, -C-C alkynyl, -Cs-Ciz
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, -O(CH),OR 4,
-C(O)R 4, -O-C(O)Ry4, -C(O)(CHz)n-R1s, -O-C(O)OR 4, -O-C(O)NHR 4, -O-C(O)N(R14)2,
-C(O)N(R14)2, -C(O)ORy4, -C(O)NHR 4, -S-R14, -SOR 14, -S(O)2R 14, -NHC(O)R 14, -NHSR 14,
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UUUUU uxx UOx xx Ux x xMx xMx x x UU U U
UU 0-0OOu " 00 FANNU WF4 x UNMUN OO CT .-M
W@ 200kn068g3 2004/ 106328 PCT/ CA2004/ 000793 118 TPET/CA2004/000793
present invention is not t®be |limted in scope by the

specific enbodi nents disclosed in the exanpl es which

-NHSOR ;, "NSISIOURAS @)JG(S%E @JCQSWI@& @-d(SNARpeeL ?%sﬁﬁ HQS‘}E’

i nventi on and an odi nent s at are funct

CSKRearkl A %me—GK/S{N(Rm)LhHHQ(Sﬁh4,0NRt1i€(§)R1m,\fNH€(<SD|NHR14,

NG QUL LR ) BRERLBR Ll oot

withithe carborpal tohiéiDedch @5Ataskid, i @f td forh¥S5-36 b- xﬂé}Hb&E ring, with
i ntended to fall within the Sscope of the appende ’

the Igp‘éﬁ%ﬁlat;&%uwé@sbfandm%} theods ihaatdlbeen cited, the

entire disclosures of which are incorporated herel n

by ref eReix¢], hwiDg@0)00H] A§HZ,8CRCTARAR M 40q0T]3AIkyl)L 9
What is clainmed is: 1. A conmpound having the Fornul a

R8 R7 sRRiS-YRIQ), FheNin @ is -C,-Cz alkyl, -O-(C;-Cs alkyl), -O-benzyl, -OH, -
NHo,,
“NH(C1-Csalkyl), -N(C1-Cs alkyl),, -NH(pheny1), -N(phenyl),, -NH(naphthyl),
“N(naphthy1);, -CN, -NO;, -Ns, -C,-Cs alkynyl, -OR 14, ~O(CH;):OR 14, -C(O)Rya, *
-0-C(O)Ry4, -C(O)(CHz)a-R14, -O-C(O)OR 14, -O-C(O)NHR 14, -O-C(O)N(R14)z,
-C(O)N(R14)z, -C(O)OR 4, -C(O)NHR 4, -S-R 14, -SOR14, -S(0)zR 14, -NHC(O)Ry4, -NHSRys,
-NHSORy4, -NHS(O)sR 1, -O(CHz)uC(O)O(CH;),CH, 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 14, -C(S)N(R14)2, -NHC(S)R 14, -
NR}4C(S)R 14, -NHC(S)NHR 4, -NHC(S)N(R14)z, -NR14C(S)NHR 4, -N R14C(SN(R 1)z

Rg is -Ym(Rq), wherein -Rg is -H, -OH, halogen, amino, -NH(C;-Cs alkyl),
-N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,-CN, -NO,, -Ns, -
C1-Cs alkyl, -(C;-Cs alkyl)-OH, -O-(C;-Cs alkyl), -C,-Cy alkenyl, ~C,-Cg alkynyl, -C5-Cy,
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, —O(CH),OR 4, -
C(O)R 4, -O-C(O)Ry4, -C(O)(CHz)y-R 14, -O-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R 1), -

* C(O)N(Ri4)2, -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SOR14, -8(0)2R14, -NHC(O)R14, -NHSRy4, -

NHSOR 4, -NHS(0);R14, 0-C(S)Ry4, O-C(S)ORy4, O-C(S)NHR 15, O-C(S)NRy4)s, -
C(S)OR 4, -C(SNHR14, -C(S)N(R 1)z, -NHC(S)R 14, -NR14C(S)Rys, -NHC(S)NHR 1, -
NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)2;

Ro, Rio, Ry, Ry, and Ry3 are independently -Y(R,), wherein -R, is -H,
halogen, -NH;,, C;-Cs 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, " )NHy, -CN, -NO,, N3, -3- to 9-membered heterocycle, -OR 4,

-O(CH)10R14, -C(O)R14, -O-C(O)R14, -C(O)(CHy)sR14, -0-C(O)OR 4, -O-C(OINHR 1, -O-

C(OIN(R14)2, - C(O)N(R14)2, -C(O)OR 14, -C(O)NHR 4, -S-Ry4, -SOR 14, -S(O)R 14,
-NHC(O)Ry4, NHSRy, -NHSOR 4, -NHS(O);R 14, O-C(S)R 14, O-C(S)OR 14, O-C(S)NHRy4,
O-C(S)N(R14)2, -C(S)ORy4, -C(S)NHR 4, -C(S)NR 14)z, -NHC(S)Ry4, -NR14C(S)Rys, -
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: andQ;;Ys-(C(le) ‘wherein -&is -Cl-C8 al kyl , O(Cl C8

QAL R NQR RI1 24 R12 R13 (la) 5 or a
phar maceutically acceptable salt thereof wherein QL is
w0 2004/186328 or -N(R1)- Q2 is -C(R3)- or -N; (B PGI/CA2004/000793
-C(R5)- or -N; 10 Q4 is 1M R9)- or -N-; RLis
-Yn(Ra), wherein -Rais -H, -OH, -Cl1-C8 alkyl, -C2-C8
NHC@S)NﬂM -NHCKSWR@& kMRyJC(S)IﬁSRQ;LZ\r mm(sm(MA)% Rheai R,

- napht hyl , nenber ed heterocycle -
togethegx\mtg.jle g:@pqn atog;( tg)vrkmh eacblqt@ch{q join g fgp(n@@)tg 9R];ambered

O OR14, -O C(O NHR14, -0- C(O N(R14)2,
heterﬁ?@ﬁ\,( )R14)2 q8§o)m4 - (O NHCR:(14) (s R)14 - SOR14,

A2t A A g
—naph@(&?s) N R14) 2 eg(gféll%; Cz%'\%% or- @£ 8) EIE@%)’ NHR14,
B ey

alkynyledependent |y - Yn(Rb), wherein Rb is -H, hal ogen,
-NH2, 20 .-CN, -NO2, -SH, -N3, -Cl-C8 al kyl,

'Q(Cl'e%ﬂﬂikﬁid)aﬁ nd%@oah&ﬁﬂyl -C2-C8 al kynyl,
-C3-Cl2 cycl oal -p enyl napht hyl, -3- to

9- menb lgg%e (g3164 O R14
0-C(O %@gn -%%%%p% éﬂﬂﬁ AR Af”@%‘ oNe 8§ N)HR14
-0 (O N(RL4) 2, C(O) N(RL4) 2, -C(O) ORl4, -C(O) NHRL4,
- S- R14, 2.- SORTHE conGotna Ri dlaim MHGEE Q1 i, -NENHORIs+ C(RY-, Qs is -
,qpé/ 106328 PCT/ CA2004/ 000793 120 - NHSORL4,
CRs)- RS RIORIR)0 O S) R14, O O(S) ORL4, O C(S) NHR14,
O C(S)N(R14) 2, - C(S)ORl4, -C(S) NHR14 “C(S) N(R14) 2,

N S) R14, NR14C( S N S
NHOCS) N R4y Bhe Goxptona &f Kiejan ] Whoke G0 Ry B Qufsy-CRs)-

d g or R4 and R5, together wth the carbon atom
an(?o vﬁm% each is attached, join to forma 5- to

9-nmenbered ring, with 5the prowsothat |f @B is

8(4’R5) 4‘3mOI ﬁ@@ﬂﬁ%ﬂd R?claﬁn'igh(e@lqg 85,6 @%?963 is -C(Rs)-

al kyl), -O benzyl, -OH,

5. The compound of claim 1 where Q is -NH-, Q; is -N-, Q; is -C(Rs)-
and Q4 is -C(Ro)-.

6. The compound of claim 1 where Q; is -NH-, Q; is - C(R3)-,HQ3 is -N-
and Qg is -C(Ro)-.

7. The compound of claim 1 where Qi is -NH-, Q; is -C(R3)-, Q3 is -
C(R5)-, Q4 is -CH-, and R; and R¢ are -H.

8. The compound of claim 1 where Q; is -NH-, Q is -C(R3)-, Qs is -

'C(Rs)-, Q4 is -CH-, and Ry, R4, Rs, Rg and Ryo-Ry3 are -H.



NH2, -NH(CGi -Cs al kyl), -N(Cl-C5 al kyl)2, -NH(phenyl),
-N(phenyl )2, -NH(naphthyl), 10 -N(naphthyl)2, -CN,

WO MN2/106308, - C2- C8 al kynyl, -OR14, - Q(CH2) nOR1ECT/CA2004/000793
-C(OR14, -OC(OR14, -C(O2(CH2)n R14, -0 C(O OR14,
-OC(ONHR14a -O-C(ONR14)2, -C(ON(R14)2,

- (O ORb4, - Gh&rdpththd of Staith4, wh 4s -N 2R C,-Cy alkyl)-,
HC( O) R14, -NHSR14, -NHSOR14, -N (02%(1?2 -Coally)
Qs IS--O(@-Q} AIRYLD), Q4®+2€§Irlrcﬂsas ©- G@@R@Jkyl)oa B).@R1B¢, Rg.and Ro-Ry3 are
C( S)NHR14, O C(S)N(R14)2, -C(S)OR14, -C(S)NHR14,
C( S) N( R14) 2, -NHC(S)R14, 15 NR14C(S)R14,
NHC( S) NHR14, - NHC(S) N(R14)2, -NR14C(S)NHR14, -N
R14C(S) N R8| en-Rdls-H,
- OH, hallégen)I%SFf‘i’rﬁBoun Iﬂfl(c@tmghaéﬂw ¢ Forniyley _ o5
al kyl )2, -NH(phenyl), -N phenyl )2, -NH(naphthyl),
-N(napht hyl )2, -CN, -NO2, -N3,'- %_8'08 al kyl, -(C1-C8
al kyl)-OH, -O(C1-C8 al kyl), -2 3al kenyl, -C2-C8
al kynyl, -C3-Cl2 cycl oaI ky==\- phenyl ,
to 9- merrber ed hetero

- napht hyl , -3-
CP&I)-IQCRM, 20

C(OR14, -0 ORLL -YO (N 0- O( O) OR14,
- O C( O NHR14, R14) 2,
- C( O) OR14, s\ ' B -S( O 2R14,
-NHC(O) R14, -N "4 7O 2R14,

O C(S)R14, OC(S)CR14 OC(S)NHR14 Z 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,

or a pR¥Rh4€eusit eptathie RiGGESHR(R14) 2, Z5 RO, Rio, RLL,

2, and 3 are independently -Y mom, wherein -Re
is -H 1{hal ogeg, fomp sVHE hadthy G% Bddgla - NH(C1- G5 al kyl ),
-N(C1- G5 al kyl)2 -NH(phenyI) -N(phenyl) 2, -

NH( napht hyl ), -N(naphthyl)2, -C(O NH(Cl-C5 al kyl),
-C(ON(C1-C5 alkyl)2, -NHC(O (C1-C5 al kyl),
- NHC( =NH2+) NH2, -CN, -NO2, N3, -3- to 9- nenbered
het erocycl e, -OR14, Q(CH2) nOR1Rs - QRO R14, - O C(O) R14,
-C( O (CH2) n- R14, -OC(O)CR14 O NHR14, -0- SO
AONRL4)2, - C(O - C(O) NHR14,
-S-R14, -SOR14, -S(O'#R Ra\HSR14,
- NHSOR14, - NHS(O) 2R14 H
O C(S)NHR14, O R4FN 271 C(S) ORTA, C(S) NHR14,
-C(S)N(R14) 2, -NHC(S) ¥ -NR14C(S) R14, WO
2004/ 106328 PCT/ CA20§/00793 121 NHC( S) NHR14,
-NHC( S) N(R14) 2, - NR12H S) \WiR14, - N R14C(S) N(R14) 2 or
R11 and Rig, together with the carbon atomto which
each is attached, join to f@ddma 5- to 9-nmenbered
het er ocycl each R14 - dependently -H, -Cl-Cg

or a gh maceuﬂe@lf oseRtgRlp salf tbyreo? phenyl ,

wherein

Qi is -O-, -S- or -N(R)-
Q4 is -C(Ro)- or -N-;

RI is -Y(Ra), wherein -R, is -H, -OH, -C;-C; alkyl, -C5-Cs alkenyl, -C»-Cs
alkynyl, -C;-Ci cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR4,
-O(CH2);0R 4, -C(O)R14, -O-C(O)R 14, -C(O)(CHy)y-R14, -O-C(O)OR14, -O-C(O)NHR 14, -O-
C(O)N(R14)2, - C(O)N(R14), -C(O)OR 14, -C(O)NHR 14, -S-Ry4, -SOR4, -S(O)2R 14,
-NHC(O)Ry4, -NHSRy4, -NHSOR 4, -NHS(O)2R 14, -0S(0)20", O-C(S)R14, O-C(S)OR14, O-
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15

20

alkynylene-;

5 -naphthyl, -3- to 9-nmenbered heterocycle, -C2-C8
al kenyl, or -C2-C8 al kynyl; each Y is independently
WO gb4/@%328 kyl ene-, -C2-C8 al kenyl ene- or - C2- G3CT/CA2004/000793
al kynyl ene-; each mis ind&3endently O or 1; and each
n is independently an integer ranging fromO to 6. 10

CORIRO TR, BRI SRS YRR B

@_ -
NR, €581 ur NERH(SEVER m NREE)BIR)% SNROC(S)EB R1s o NBC(SRER )

is -C(R5)- and 4 is -C(R9)-. 4. The conmpound of claim
1 wher eRgI5 -HshalGgen, Q@H] NHL(BRYs alkgh of 0-(C{-Repkky)S and
@A is -C(R9)-. 5. The compound of claim1l where QL is

-NH-, QR bl R\are iﬂ&péﬁden% RS ), (R pWlerekh R sis =IE( R -halken, amino, -
The conBound of claiml ere QL

‘ iIs -NH, Q@ is -
NH(€-R33lky]) (Cs-Cs plkyhn dNEphesyl) ci¥tphenyle, -WH(mbthsdhpound

Nyl 408, 1 all 0 Lun g By om0 ens,

-C- CRITRENACHC; alighgt, 100 pecIAlYS -piitiy, 1@hiby1, ~CLBS (phenyDalkyl,
Bis- "C(R5)-, Ais -CH, and R2, R4, R6, R8 and

-Cr-Qo GuaphthyRelkyl, HC7-A0 @bew ptiesys -Gt crantnblienys -C1o2

9. Th : . .

oheny g “CPRA attinly it F 8 Bk Sy ehogy R, (O,

-O(TRR)I0R 12, FC(OR £80aCHO)R) 4, -CEMNCRD),-RiRg ~-ORY0)BR,400-C(O)NHR 14, -O-
R10-R13 are -H 10. The conmpound of claim9 having

COYHR for GO Rodrs CARR w1 HDNERGHSS-Ross -3OR15, S(O)Krs

N RS R T gy SR o-ckorl, O-CNHR.

0-C(S)N(R 1)z, -C(S)OR14, -C(S)NHR 14, ~C(SIN(R 1)z, NHC(S)R 14, NR14C(S)R s, -
NHC(S)NHR 4, -NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)2;

Ro, Ryg, R11, Rz, and R;3 are independently -Ym(Re) wherein R, is -H,
halogen, -NH;, C;-Cg alkyl, -NH(C,;-Cs alkyl), -N(C1-05 alkyl),, -NH(phenyl), -N(phenyl),, -
NH(naphthyl), -N(naphthyl),, -C(O)NH(C-Cs alkyl), -C(O)N(C;-Cs alkyl),, -NHC(O)(C1-Cs
alkyl), -NHC(=NH, )NH,, -CN, -NO,, N3,- -3- to 9-membered heterocycle, -OR 4,
-O(CH2)2OR 4, -C(O)R14, -O-C(O)R 14, -C(O)(CHp)a-Ri4, -O-C(O)OR14, -O-C(O)NHR 14, -O-
C(O)N(R14)2, - C(O)N(Ry4)2, -C(O)OR 14, -C(O)NHR 4, -S-Ri4, -SOR14, -S(0)2R 14,
-NHC(O)R 4, -NHSR 4, -NHSOR 4, -NHS(O)2R 14, O-C(S)R 14, O-C(S)OR14, O-C(S)NHR 4,

(0-C(S)N(Rus)2, -C(S)ORy4, -C(S)NHR 14, -C(SIN(R 14)2, -NHC(S)R 14, -NR14C(S)R1s, -

NHC(S)NHR14, -NHC(S)N(R14)2, -NR14C(S)NHR14, -N R14C(S)N(R14)2 or R11 and R12,
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,-Cs alkyl, -Cs-C;, cycloalkyl, -phenyl,

| -naphthyl, -3- to 9-membered heterocycle, -C,-Cg alkenyl, or -C,-Cg alkynyl;

each Y is independently -C;-Cs alkylene-, -C,-Cs _alkenylene- or-C-Cs

each m is independently 0 or 1; and

each n is independently an integer ranging from 0 to 6.
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15

RIO 4 R NRI1 Q1 HO R12 R13 10 (Il) or a
phar maceutically acceptable salt thereof wherein QL
WO 8004206328 S- or -N(Rl)- 4 is -C(R9)- or -N, HGI/RA208/000793
-Y11l(Ra), wherein -Ra is -B4 -OH, -Cl1-C8 al kyl, -C2-C8
al kenyl, -C2-C8 al kynyl, -C3-Cl2 cycl oal kyl, -phenyl,

QPR g, TEFApRpdRrORIEg e gl ane BRI o

- O C(O) OR14, . OC(O)NHR14 -0- (O N(R14)2, -

DL SRS RN gt P e

-NHS(O) 2R14, -0S(0)20-, O C(S)Rl4, O C(S)OR14, 0 WO

2004/ 106328 PGTL CAZ004 040793, 1
O (S N 4) 5 The {C‘ﬁz ‘%Y%{“s‘)llx}i‘—’ﬁ&‘%? )lscgl)aﬂf?&t&*j £R)-

-NHC(S) R14, - NRL4C(S)R14, - NHC(S)NHR14,

RS 15 H1 3l QRERONPAIHA S1GIE 11cTheed Chig T h i “CHY and Reds -

H.-O (Cl1-C8 alkyl); R7 and R8 are independently -Yn(Rd)
wherein Rd is -H, -OH halogen, amno, - 5 NH(Cl-C5
~al kyl), -N(CLl-C5 al kyl)2, -NH(phenyl), -N(phenyl )2 ‘

ot & ca g SR T g e S Qi i nd Rand

Rio-K2-a@8-Ihl kenyl , -C2-C8 al kynyl, -C3-Cl12 cycl oal kyl ,
- phenyl , - napht hyl, -C7-Cl12 (phenyl )al kyl, -Cr7- Cl12
(napht hyl ) al kyl, -C7-Cl2 (phenyl)al kenyl, -C7-Cl12
( napht hyliyal kqmybomp&m@ﬁlalmhanudré lfMML, O ANE @12117 is-O-
(@F@E—VSW” Ikynyl -3- to 9- menber ed heterocycl e,
(€1 1 H. (O R14, -O C(O) R14,
C(O)(CHZ)n R14 OC(O)(R14 -O-C(ONHR14, -O
C(ONRL4)2, - C(ONRL4)2, -C(OOR14, -C(O NHR14,
-S-R14, 1 &cpi;ﬁ tm@mpnsm@(p@)imapeuhqq Re¢ekptable carrier or

ve h&}%ﬁ%ﬁ%@% ﬁ?ﬂ%@‘f%‘@gga%s}mcﬁls NHRL4,

-C(S)N(R14) 2, -NHC S R14, NR14C s R14, - NHC(S) NHRL4,
- NHC( S) N( R14) 2, -NRL4C( S) NHR14, R14C( S) N(R14) 2; 15
R9, Rio, R1l, R12,- and RI3 Rge | Gependently - Ym( Re)
wherein Re is -H, hal ogen, Cl1-Rg al kyl,
-NH(C1-C5 al kyl), -N(Cl1-C5 al kyI ) NH( phenyl ),

-N(phenyl) 2, - Ri1o Q4= Q
3
Ri1 % R4
S E
- (Ia)

or a pharmaceutically acceptable salt thereof
wherein

Qy is -O-, -S- or -N(R;)-
Q2 is -C(R3)- or -N-;
Q3 is -C(Rs)- or -N-;

Qs is -C(Ry)- or -N-;
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NH( napht hyl ), -N(naphthyl)2, -C(O NH(Cl-C5 al kyl),
-C(ON(C1-C5 alkyl)2, -NHC(O (C1-C5 al kyl),
WO M@ e +) NH2, -CN, -NO2, N3,- '-3- to 9- menber/€a2004/000793
het erocycl e, -OR14, -Q(CH2)250R14, -C(O R14,
-OC(OR14, -C(O(CH2)n-R14, -0O C(O) OR14,
-0 (O NH%'IA{m(RQ whérefd-R), N(J?{lélo)ﬂ,, G- Céﬂkﬁl( W@@alkenyl -Cp-Cs
-C(QO -C(O NHR14, =S-R14 -S(0)
alkyn ﬁ}lmcloa rahenyL, npaslofyh - 3 M—%F@Md he@I@S(ys)eRiQRm,

oﬁﬁ%mﬁm@@%ﬁc@&ﬁ% 0. é@%,&%&ﬁ@mﬂkm, -0-

N H
C(Ogjﬁé(@é) %Ii)(%hﬂgf(%lbgbgiﬂ)@(ogm&%%ﬂ BOR4, N0)2R14

ether with th
HE4OMom, NBTR 0 NHEOR e JIHS(@rBtst 0HERO | O GHSRef OrGASIOR 14, O-

C<Sﬁ“%ﬁ5e e S o R SO

NR14@¢99RM, -NHEBNHRY, —NH@S)N(Mz,WHR@&(SWHRM%MN ‘R&C(S)N(Rm)z,
C2-C8 al kenyl, or -C2-C8 al kynyl; each Y is

|ndepenq§n§1}y Cp@ggﬁw@b{q@@ne -C2-C8 al kenyl ene- or
-C2- al kynyl ene- each in is independently 0 or

0 2‘”2 KitaphRs b‘%%ﬁ@%%éi%%"%@%%ﬁ 30 R T,

-CNg NQQUBH, s, al'jaCinalityll, virgC e CRAlkiyD), -OHEs AkahyIACh-£s alkynyl -C3-C12
3. The, conpaund of claim

cycloéciﬁylarnilezgala rr@ph@(ﬂm% 10 9-@%@1@.@%&%}5@3%&&% chFl QR
CHfgL 20 AR TPIHSIR,E -OGBIOR14 0 COIRHRIPOCORR1:,

-C(OIN(RGy),, T@@)gml%gaf@m]&ﬁl «-R, 1 S0ke) E(MRH&NI'NEEQ)RQ‘} -NHSR4,
n
NHSOR aNHS D e 6 f%@Rls: O Sos, O sBlpR iR -

.C(Sf %(@M‘Pﬂ{ o C@ 2 N‘i‘%&?%mﬁmf S 1§} %@{é@ﬁﬁkm,

OSI t1on conpr s Ceut I'ca accep
NHC@)N(IE@)ZQ{NRM@(S)NHRI4'3 AN EIQC@N@M)z\OE Raamﬂth, arfRsand Rs, together
h h I
with t%e car%on atOIaIYtIOanh]E:h gacﬁ% Erlttlfl GCE jom to ?orm as- t%-mgibered glglg, with

the proviso that if Q3 is -C(Rs)- and m=0, then R is not H;
Re is -H, halogen, -OH, -NH,, -C;-C;s alkyl, or -O—(Cl-Cg alkyl);

Ry is -Yu-(Rc), wherein -R; is -C;-Cg alkyi, -0-(C;-Cg alkyl), -O-benzyl, -OH, -

NHj,, -NH(C,-Cs alkyl), -N(C-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),

“N(naphthy), -CN, -NOg, -Ns, -Co+C; alkynyl, -ORus, ~O(CH2),OR 14, -C(O)R1é,
-0-C(O)R 14, -C(O)(CHz)p-Ry4, -0-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2,
-C(O)N(Ri4)s, -C(O)OR 4, -C(O)NHR 4, -S-Ry4, -SORy4, -S(O)sR14 -NHC(O)Ry14, -NHSRus,
“NHSOR 4, NHS(O);Rys, -O(CH):C(O)O(CHz):CHs, O-C(S)R 14, 0-C(S)ORy4, O-
C(S)NHR 14, O-C(S)N(R14)2, -C(S)OR4, -C(S)NHR 14, ~-C(S)N(R14)2, -NHC(S)R 14, -
NR14C(S)R 14, -NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 11, -N RiyC(S)NR1a)z;

, Rg is -Y;y(Rg), wherein -Ry is -H, -OH, halogen, amino, -NH(C;-Cs alkyl),
-N(C,-Cs alkyl),, -NH(phenyl), -N(phényl),, -NH(naphthyl), -N(naphthyl),,-CN, -NO,, -N3, -
C1-Cg alkyl, -(C;-Cy alkyl)-OH, -O-(C;-Csg alkyl), -C,-Cg alkenyl, -Co-Cs alkynyl, -C5-Ci2
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, “O(CH2)nOR 4, -
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20

QA R2-N,, Q_R R11 2 4 R13 R12 (la) or a

phar maceutically acceptable salt thereof 15 wherein 01
W0 2004006328 S- or -N(R1)- Q@ is -C(R3)- or -N; FBI/CA2004/000793

-Q(R5)- or -N; QA is -C(R8)- or -N-; WO 2004/106328

PCT/ CA2004/ 000793 125 Rl is -Ynm(Ra), wherein -Rais

C(O)ﬂm, @@(O)ﬁi'n @’(oe)t 4)ﬂ-Rﬁ§§o @Q@bggylmacn)g@fgﬁ%, -0-C(OJN(R14)z, -

c i %ﬁ@)@&m St SR GRBDR .- SRR L SRIA(O)R . NHSRys, -

NHS@% %ﬁ&g 14 @%E}w@&?&é)gﬂz 14 %Nﬁ%}@%‘g(gﬁ(ﬁmh
C(S)QRQ) @E?ng ngzﬁmmﬁgfﬁ@éb)&ﬁ@ﬁigcgs§34,0)ﬁﬁé§s3)bﬁilzl4,

NH@( NRuC(SNIRY, -NRLC(SNRRM, O O S) N(R14) 2,
- C(S) OR14, -C(S)NHRL4, -C(S)N(RL4)2, -NHC(S)R14, -
NR14C( S)IRILR 0, RNGIB|( 5 phiHR 1 Aare 1ﬂﬂeﬁ1ﬁ)aﬁi(lﬁﬂ,)(&) wherein -R. is -H,

halogga_lz é%aa?dk“@m ﬁwl EH(Cg@E%Ll SEA\F'\(I&RM) ﬁé’@suz h@iﬁ@w@nﬁ(yhenyl)z,
N BB N beksgsngotfe clloRameorc o,

alkyl), kaﬂG(—NH@ZNm am,ym)z, N3,035- ﬁiQ—mmM@Hidte;tbcyclqg RORYY, ,

OCH R HOI BB, CEIIG Rk BB 2)O-GHOANTRv, -O-

cORBRTIPELIR GOTRRY Aop S

GHORZRINHS RNHONESRIR, 4, -NHSER)R 14, O-RESBR] Q-C(S)OR 4, O-C(S)NHR 14,

o %E’@?és e St ot I r o

RS (R14)2 ﬁ(F@}tC( S)lf\lkgim{ @lwitflﬁ(g NP 5 Ry and Rz,
togethet vAth the cafdn atooh REwhich gathhie attachied,jointte farar b 6ntoct-membered
h to eriéch each is attached, join to forma 5- to
etego ered ring, with the prowsothat if Bis

-C(R5)- and_nm=0, then R5 is no

each Ry is independently -H, -Cl-Cg alkyl -C5-Cq2 cycloalkyl -phenyl

-naphthyl, -3- to 9-membered heterocycle, -C,-Cs alkenyl, or -C»-Cs alkynyl;
‘each Y is independently -C;-Cs alkylene-, -C,-Cs alkenylene- or -C,-Cg
alkynylene-; |
each m is independently 0 or 1; and
each n is independently an integer ranging from 0 to 6.

19. A composition comprising a pharmaceutically acceptable carrier or

vehicle and an effective amount of a compound having the Formula
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15

R6 is -H, halogen, -OH -NH2, -Cl1-C8 al kyl, or
-O(C1-C8 alkyl); 20 R7 is -Ym(Rc), wherein -Rc is
WO ab4O®328 kyl , -O (CL-C8 al kyl), -O benzyl, CPCT/CM4/000793
-NH( C1- C5 al kyI ), -N(Cl-C512l kyl )2, -NH phenyl ),
- N(phenyl ) 2, -NH(napht hyl), aphthyl) 2, -CN, -NO2,
-N3, -C2-C8 al kynyl, -OR14Rg- )nOR14, -C(O) R14,
_O C(O RL4, -C(O) (CH2)n- R14: Re14

] N(R1,4)2,
-C(OR14, -C(O

- S(0) 2R14,
-NHC( O R14, - NHSRI® 2¢ StQy 2R14,
- O( CH2) nC( O) O( CH2) S) FRQ—N} ) OR14, O-
C(S) NHR14, O C(S) M , S) OR14, R14,
~¢(S) N(R14) 2,Rq 4, - NR14C(S)RI S) NHR14,

- NHC( S) N( R14) 2, -NB LyNHR14, - N R14C( S) N(R14)2; R8
is -Yn{Rd), whereRjy-Rd N3_.H -OH, hal ogen, am no,
-NH(C1-C5 al kyl), -N(Cl-C5 alkyl)2, -NH(phenyl),

- N(phenyl ) 2; -NH(napht hyl), -N(naphthyl)2a-CN, -NO2,
-N3, - 30 C1-C8 alkyl, -(Cldaey al kyl)-OH -O(Cl-C8
al kyl), -C2-C8 al kenyl -C2-C8 al kynyl , -C3-C12

cl oalk hyl, -3- to 9-nenbered
g‘t@a"gﬁﬁéﬁ Sal&‘é%?%nmm WD 2004/ 106328

whel%’fﬁT/ CA2004/ 000793 126 C(OR14, -0 C(O R14,
O (CH2),, R14, -OC(OOCR14, -O C(O NHR14, .

-0 C(O & R}@;Q-S or {@IN(R14).2, -C(O OR14, -C(O) NHR14,
-S-R14, -SOR14, -S(O 2R14, - NHC( O R14, -NHSR14, -
NHSOR14Q, sNBRH) aRMN; 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(§14)- Z:iR - NR14C( S) R14, - NHC(S) NHR14,
5 NHC( S) N(R1L 2 NR14C( S) NHR14, -N R14C(S)N(R14)2;
R9, R o nd R13 are independently -Ynm Re),
wher ei nQ gé |(Is{51 I\ﬁhal ogen, -NH2, Ci1-C8 al kyl,

Nng ﬁé ng;s a&kywﬁéyéﬁlﬁcgs) A k%h) hﬁ’?h%e@;& alkenyl, -C,-Cg

alkyny®( -@3N§1% g%clgkﬁl leiﬁbﬂyl nlapkthiN( C3- (6D-mkkpbred ,heterocycle -OR14,
a

O(CEb AR CHRIR o DU KR By X P B0 G OB By CONHR 1, -0-

COREK D GOIRE . o?gﬁ@@“cmgﬁ@%% ;5the -SORus

-NHC(@R, RVHSR 14, --SHIORL A NHS{OD NEHROE(0),6° R (SYRQRIL(S)OR 14, O-
SN @ﬁ@w@m@@%ﬁa@mcp@gﬁﬂmaw@mﬂﬂw

NRl%&%gW&%ﬁMWN(& ; W@ HRR) BESNR )3

- NHO( S) N(RL4) N R14C(S) N(R14) 2 or
R11 andE 1'?6%& th the carbon atomto which

each is attached to, f

ot or 0o oiRes SR RSP S Ier s pbridoh PTG OFL Blogen, -NH,
-CeNaNgY) .51, @ResMRbRab i -C aBRBNWE,-C; alkenyl, -C,-Cs alkynyl, C3-Cra
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, “O(CH2),OR 4,
-C(O)Ry4, -O-C(O)R14, -C(O)(CHz)a- R4, 0-C(O)OR 14, -0-C(O)NHR s, -0-C(O)N(R1a)z,

-C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-Ry4, -SOR 4, -S(O)2R 14, -NHC(O)R 14, -NHSR14,

-NHSORy4, -NHS(O)2R14, O-C(S)R14, O-C(S)OR 4, O-C(S)NHR 4, O-C(S)N(R14)2, -
C(S)ORus, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R14, -NR14C(S)R 14, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)2 or Rz and Ry, or R4 and Rs, together
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-naphthyl, -3- to 9-nenbered heterocycle, -C2-C8
al kenyl, or -C2-C8 al kynyl; each Y is independently
WO gb4/@%328 kyl ene-, -C2-C8 al kenyl ene- or - C2- G3CT/282004/000793
al kynyl ene-; each mis ind&sendently O or 1; and each
n is independently an integer ranging fromO to 6. 19.

withfh6 @86 kiohPid vAIABI Edchiif ttahed) @m& Sl L5 tb»-ﬁeﬁﬁatea B, with
carrier or vehicle and an effective anmount of

the prowiso thed ifHais ng(Rshreandonri ithen\RB i 00ui:1 06328

PCT/ CA2004/ 000793 127 RB R7T 8 R6 Ro 4, NQ@ Q

R2- N\ ( RsRdH,hakRgen,ROH, RVEI,(03)Cs aliryl sorpRa(CreCealkyipal | y
acceptable salt thereof wherein 5, QL is -0-, -S or

- N( Rl) R@nd R -afd iﬂaépen@énttyl\l'Ym( WISerelﬁ:(IEﬁL:’l)s -HOEOHNla]ogen amino,
H%l Cg& or -N-; RLis -Y vvhereln-Ra _

-NH(€y-Cs adqyl), tNCcE's 311@'912, -NH(IZh@@XDa'I y1)2,- @ﬂ(@hﬂlﬂ),

I L O T T e

-Cy- 4, - henbA,, - 1§

Cs Cg@@)z‘%nl\l |_C|3F\2)1 (?zﬁl%ﬂywé( O c g@da@ﬂ n gfgi(, I(Il_l '%513111@( QB@QQ—membe;ed

heter@@’éﬁd%&% C@@ﬂ@ﬁ@i@ 14» 59 @ RusS C 13&('@421‘@(@)&4, -O-

cOMEAHOE B EONFT QNS b A, .

-SORGY, $<c%m4, NH@ zNHsmsmmn 42~NHN6§§I§)4F@4C(S)H§ O-
NR14 NHC&SQ H(% {g 4) 3

C(S)P Ry ( )N@R)m@(@) RIASNHRR, i &SN(Ria)2, -

NHCERSPB 1@1& ¥ls)RY,, 19HC(S)NHR 14, -NHC(S)N(R14)s, -NR 14C(S)NHR 4, -N

R14C(S)N(R14)2;

Ro, Rio, Ri1, Riz, 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(phenyl)s, -

NH(naphthyl), -N(naphthyl),, -C(O)NH(C;-Cs alkyl), -C(O)N(C;-Cs alkyl),, -NHC(0)(C1-Cs
alkyl), -NHC(=NH,;)NH,, -CN, -NO,, N3, -3- to 9-membered heterocycle, -ORQ,
-CH,0(CH;),OR 4, -O-C(O)R 4, -C(O)(CHy)y-R 14, -C(O)R 14, -O-C(O)OR 4, -O-C(O)NHR 4,
-0-C(O)N(R14)2,- C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 4, -S-R14, -SOR 4, -S(0)2R 14, -
NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(O);R 14, O-C(S)Ry4, 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(S)N(R 14)2, -NHC(S)R 14, -NR14C(S)R14, -
NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 14, -N Rj4C(S)N(R14)2 or Ry; and Ry,

to gethér with the carbon atom to which each is attached, join to form a 5- ‘to 9-membered

heterocycle;

each R4 is independently -H, -C;-Cs alkyl, -C3-C;, cycloalkyl, -phqnyl,
-naphthyl, -3- to 9-membered heterocyclea -C,-Cg alkenyl, or -C,-Cg alkynyl;

: ¢ach Y is independently -C;-Cs alkylene-, -C,-Cg alkenylene- or -C,-Cs
alkynylene-;

each m is independently O or 1; and

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



R3, R4, and R5 are independently -Y, (Rb), wherein Rb
is -H halogen, -NH2, -CN, -NO2, -SH -N3, Cl-C8
W@bkdoyl106328- (CL- C8 al kyl ), -C2-C8 al kenyl, - C2-E8I/CA2004/000793
al kynyl, C3-Cl12 cycl oal ky129 -phenyl, -naphthyl, -3-
to 9-nmenbered heterocycle, -OR14, -Q(CH2),IOR14, !'0
- (O Rlzh, - Q\ Gohb¥itdon clehpditg ) effddlide ambhti(dPrtRbupound or
-O-C(O NHR14, -O-C(O N(R14)2,” .-C(O N(R14)2, .
pharmace@)aaity a¢cepable) sHIRE the cogprund of dair 40 andsy parmedsutically
NHC(OVR14. - NHSR14, - NHSOR14, - NHS(O) 2R14,
accepy! £r 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)R14,
-NR14C(,5) R14, -NHC(S)NHR14, .- N S).N(R14) 2, '
- NR14C( 8y NHR&&9m§%lvfimar§3rm%&%§§¥#W%@rﬂaﬁ§ 9kshe epmpeynd or
phamff‘a[é@ut%"aﬁyfae&ﬁamé saltef 8rRE 8f &bl CALMPAHRAMASticHRP
wth the carbon atomto ich each is attached, join
- acceptabld carmieraor Fehicke. 9- menbered ring, with the proviso
that if @B is -C(R5)- and nm=0, then R5 is not H R6 is
-H, bhal ogen, -OH, -NH2, -Cl1-C8 alkyl, or -O(Cl-C8
al kyl ) ;2R7 aAdndfBodafoe treatithgpanckein h patiefn)the mevitoercompriag
admixlxi%(e@!i_lg @%@Qﬁ'y&%&g Haegastian ’9ff795tiv_e NWH( c1m%5 a) %rﬁ(pyclu%a of Formula
~ -NH(naphthyl), - N(naphthyl)2,-CN, -NO2, -N3, -Cl-C8
al kyl, -O(C1-C8 al kyl), -(Cl-% al kyl )-OH, -0O benzyl,
-C2-C8 al kenyl, -C2-C8 al kynyl )N C3-C12 cycl oal kyl ,
- phenyl, -naphthyl, -3- to ¥ het er ocycl e,
-OR14, -CH2Q(CH2) nOR14, 4-/-C( O (CH2) n- R14,
-C(OR14, -0- )CR14Q L0 » X, -OC(ONR14)2, -
C( O N(R14) 2, -C('g)mjm 4>¢ 14, 10 -SOR14,

-S(0) 2R14, - - NHC( O 4 - - NHS( O) 2R14,
O C(S)R14, O- C(S

S)N ) N(R14) 2,

-C(S) OR14, - TR N( R14) 2, 2 NHO4S) R14,

-NR14C(S) R14, -N NNR14, - NHC( S) N( R14) 2,

-NR14C( S) NHR14, - R14B(18) N(R14)2; RO, R o, Rl1, R12,

and R13 are i ndepe?’?dent ly -Ym(Re) wherein Reis -H, 15

" hal ogen, -NH2, C1-C8 al kyl, -NH(Cl-C5 al kyl),

-N(C1-C5 al kyl) 2, -NH phengh}), - N(phenyl) 2, -

NH( napht hyl ), -N(napht hyl)Z2a”- C(O NH(Cl-C5 al kyl),

-C(O N(C1-C5 al kyl)2 -NHC%(O)(Cl-‘CS al kyl ),
or a phaagicenicaily Regeptablanalt thepof N3, -3- to 9- menber ed
whergi terocycle, -OR14, CH2Q(CH2)nCR14, -0 C(O) R14,

-g(O)(CHZ) n-R14, -C(ORl14, -OC(OOR14, -O C(O NHR14,

- @,G6 DNCRIH-BYR ) O N(R14) 2, - (O OR14, -C(O) NHR14,.

-S-R14, -SOR14, -S(O 2R14, 20 NHC(O R14, -NHSR14,

- NMSORER3)~qNEO) 2R14, O C(S)R14, O C( S) OR14,

Oé?(?%ﬁ NG C(S)N(R14) 2, -C(S)OR14, -C(S)NHR14,

Ne &S )%, -NHC( S) R14, - NR14C(S)Rl4a - NHC(S) NHR14,

- NbiG6 SCMoIRIct)-R-; - NR14C( S) NHR14, - N R14C(S) N(R14) 2 or

R11 and R12,

R, is -Y(Ra), wherein -R, is -H, -OH, -C;-Cs alkyl, -C,-Cs alkenyl, -C»-Cg alkynyl, -

C;3-Cyz cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -ORy4, -O(CH3),OR 4,
-C(O)Ry4, -O-C(O)R 14, -C(O)(CHz)s-Ri4, -O-C(O)OR 4, -O-C(O)NHR 4, -O-C(O)N(R14)s, -
C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-R4, -SORy4, -S(O),R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(O);R 14, -0S(0)20", O-C(S)R14, 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(S)N(R14)2, -NHC(S)R14, -NR14C(S)Ry4, -
NHC(S)NHR14, -NHC(S)N(R14)2, -NR14C(S)NHR14, or-N R14C(S)N(R14)2;
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together with the carbon atomto which each is
attached, join to forma 5- to 9-nenbered
whedenosyg! e; 25 each R14 is independently -H, PCICALB4/000793
al kyl, -C3-Cl12 cycl oal kyl , 130phenyl, -naphthyl, -3- to
9- nenbered heterocycle, -C2-C8 al kenyl, or -C2-C8

al mrﬂyJH -€2CR alkyl 6r loHgtependent |y - Cl- 8 al kyl ene-,
-C2-C8 al kenyl ene- or -C2-C8 al kynylene-; each mis

i nRepndahRs gredndapendentisid Y a(RuawliereiniRs iy i dplogamnNHy, -CN,

NOpesHeaSadr bontsh OA65TguR &a%&l%%%ﬁé’%%aﬁm Cuf
cyclS:ilfcﬂCtﬁh\éﬁylaJﬁﬁFlﬂhypr» -t 9-1ﬁ&ﬁmemﬂet%c dwao wécprgj bRy,
acceptab t he conpound of a| m 1

-C(@Ras n@rﬁé(@Rma’r@(P)(@dﬁeBMa &(@&@Rm rOQ(OQNHBcA, eO-QO)NR14)2,

R PRy Bt NI 2Ry O e S{BBRs MHO@Ruq gESRs

-NHKS@JIQQUN@IS@)zRH@'@CJ(S)HE‘ cb@(ﬂ)‘mlarv@@(smﬁkwo CSNR4)2: -

acceptabl e carrier or vehicl

C(SYORuat -ICI@)I‘H&RIE&C(S)N(&@at—N@iﬁ(S)RlheNﬂ?m@(StheoﬁﬂiG@)NgRM,

e P e SNBSS NOGF e HFCR gy st Bogoscter

withhe c4BoMatofdo vidlicHEach! i§dRtadhdd, foifl to Bk -30 0-thb@bere@Fing, with

phar maceut i cal Ie/ accept abl e salt thereof wherein Ql
the provis@that if Qs ig rC(Rxj-Rnyl- m=§ then Rsdg R@)Hg or -N; 5@ is

- CRR3 -1, Yatophh, - OHRANES, ARk % -0NC -C alky);

R7 is -Yu~(R.), wherein -R. is -C;-Cg alkyl, -O-(C;-Cg alkyl), -O-benzyl, -OH, -NH,, -
NH(C,;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,
-CN, -NOg,, -Nj, -C,-Cg alkynyl, -OR 14, ~O(CH3),OR 4, -C(O)R 4, -O-C(O)R 4, -C(O)(CHz),-
Ry4, -O-C(O)ORy4, -O-C(O)NHR 4, -O-C(O)N(R14)2, - C(O)N(R14)2, ~C(O)OR 4, -
C(O)NHRy4, -S-Ry4, -SOR 4, -S(0);R14, -NHC(O)R 14, -NHSR 14, -NHSOR 4, -NHS(O),R 14, -
O(CH;)aC(0)O(CH,)xCH3, O-C(S)R14, O-C(S)OR14, O-C(S)NHR 4, O-C(S)N(R1‘4)2, - |
C(S)OR4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R14, -NR14C(S)R14, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR14C(S)NHR 4, -N R14C(S)N(R14)2;

Rg is -Y(Ra), wherein -Ry4 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;-Cg
alkyl, -O-(C;-Cgalkyl), -(C;-Cs alkyl)-OH, -C,-C;s alkenyl, -C,-Cg alkynyl, -C3-Ci2
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, “O(CH2),OR14, -
C(O)Ry4, -O-C(O)R 14, -C(O)(CHz)x-R14, -O-C(O)OR 4, -O-C(O)NHR 4, -O-C(O)N(R14)2, -
C(O)N(R14)2, -C(O)ORy4, -C(O)NHR 4, -S-Ri4, -SOR 14, -S(0)2R 14, -NHC(O)R14, -NHSRy4, -
NHSOR 14, -NHS(O);R 4, O-C(S)Ri4, O-C(S)OR14, O-C(S)NHR 4, O-C(S)N(R}4)2, - |
C(S)YOR 14, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R14, -NR14C(S)R14, -NHC(S)NHRM,
NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R14)2;

Rg, Rio, Ri1, Ris, and Ry3 are independently -Yn(R.), wherein -R, is -H, haloéen,
-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(0)(C,-Cs alkyl), -NHC(=NH,")NH,, -CN, -NO,, N3, -3- to 9-membered heterocycle, -



Rl is -YmRa), wherein -Rais -H -0OH -Cl-C8 al kyl,
-C2-C8 al kenyl, -C2-C8 al kynyl, - C3-Cl2 cycl oal kyl,

WO pivengd32s - napht hyl , - 3- to 9-nenbered het er oRgDICA2004/000793
- OR14, -O(CH2)n(P14, -C(ORr®14, -0 C(O R14,
-C(O (CH2) " R14 OC(O)(P14 - O C(O NHR14,

ORyj, D@L OUGLALLONCHRICRLO-CGORN-BL4
S( o ¥ %m
C(ORHTRRLD- a&mm»zmom@@@) £140)O q@ppmmm, -$-Ry4, -SOR14,

-S(Og&lgj chﬁga{{\' m%s&mwgﬁ%ﬁ(gggﬁﬁs)o& 4, O-

e )%11@% s N 004/ 10@28 PCT/ CA20047 06%138&8’ 130
NRM@S)&M, - C(@ NﬁBmI-NI;IC(%DN(R@% R 14«CLEINHRd, RER afc€S)N(R14)2 01

Ris a!ﬂa%p%n%%] ! lvsX YQEJEE@ at %&%@%ﬁiﬁ ektjt_'aichaia 8%? %;l]foa%l a5-to9-
men@bﬂ@w&tergcggtem al kenyl, -C2-C8 al kenyl C3 C12

cycloal kyl', -phenyl, napht hém ed
heeashdby t 1gdepe(1}taﬁ|1y -Hox@r03 ellorda A°s- (?,12 cml@lmu-phenyl -naphthyl, -3-

w9 ﬁef@%dd%ﬁ%y%@%%?@iﬁ Bk 2

Cée@lq?ﬂs‘indep@ﬁ NREACs 2 ., ~-C0RAkkeny 1&(@)02 RIACg alkynylene-;
O R14, 4, S RHEORIA. CNHS(O) 2R14.

o ac mwnd@e@@)tmwl end( S) NHR14, O C(S) N(R14) 2,

A e AN e P P

-NR14C(S) NHR14, -N R14C(S)N(R14)2 or R3 and R4, or R4

and R5, together 10 with the carbon atomto which each

i's attaohed, Hgifkth®d $mmxﬁzzf5whér@ f&tﬁ@ﬁ&ﬁﬁ&ﬁdrdfrf&mula Ia, Q is -
with the proviso that if -C(R5)- and m=0, the

NH-RQ; issO(R)-, Qs iREC(Re)--aad (hds t@:(&a) OH, -NH2, -Ci1-C8

al kyl, or -O(C1-C8 alkyl); R7 is -Ym (Rc), wherein

-R, is -Cl-C8 alkyl, -O(Cl1-C8 al kyl), -O benzyl, -OH,

NH2 ZMH( CIF h@&nﬂhd@/d)t) GlaimN(30Yhés fa thgl E9rapound of formula Ta, Qiis-

he
- 0, QNS|( ﬁi}llﬁ &&& %df*ﬁ%ﬁ@@) 15 -CN, -N®2, - N3,
-C2-C8 al kynyl, -OR14, -Q(CH2)nOR14, -C( O) R14,
8 g(( 8; %él 4 T%(e%@}(nqj N?cﬂalm%i wherg((%(@ k? p&l&yczund of formula Ia, Q; is -

S- Qﬁ%& 3.423 ISQ@QT%}&QM&S%i E“_Oé:([g) 2R§£10) _2R14

O( CH2) nC( O) O( CH2) nCH3, O C(S) R14, O C(S) OR14,

R AR B T o U -

NH20, MR- ONRE@R . nd BLACCANERLA, - N R14C(S) N(RL4) 2
is -YmMRd), wherein -Rd is -H, -OCH, hal ogen, am no,
NH( Cl- C5 al kyI ),.-N(C1-C5 al kyl)2, -NH(phenyl),

N( phenyiy) 2, THE%&BM‘&M&% 22 Mhere bt thy k&nﬁpo@ﬁi of -f¥afula Ia, Qy is -
cIcs alkyl, -O (CL-C8 alkyl), -(Cl-C8 |

NH-;Q@s IC@)-» Qe aadkbmgﬂC(Rs)ez C8 al kynyl, - C3-C12

28.  The method of claim 22 where for the compound of formula Ia, Q; is -
NH-, Q; is -C(Rs)-, Qs is -C(Rs)-, Qs is -CH-, and R, and Ry are -H.

29.  The method of claim 22 where for the compound of formula Ia, Q is -
NH-, Qz is -C(R3)-, Q3 is -C(Rs)-, Q4 is ‘-CH-, and Rz, R4, Ré, Rg and Rlo-R13 are -H,
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cycl oal kyl, -phenyl, -naphthyl, -3- to 9-nenbered
heterocycle, -OR14, -Q(CH2)nOR14, 25 C(O R4,
WO aapK4, -C(O(CH2)ri R14, -O C(O OR14, PCT/CA2004/000793

-OC(ONHR14, -OC(ON(R14)32, - C(ON(R14) 2,
-C(O OR14, -C(O NHR14, -S-R14, -SCR14, -S(O) 2R14,
-NHC(O) 84.4,  ThEBRAM of cRiIfSORWhere e Q)oﬁgl)ﬁnd of formula Ia, Q is -
O C(S)R14, O C(S)OR14, O C(S)NHR14,

NH-, @3} €HC1Cs-ali68)- NAIRis4C(C CCSpIkg P Quds -C 73) fQMCl-Cs alkyl)-, and

NHC( S) NHR14, - NHC(S) N( R14)2
Rﬂﬁﬂ%@é@%@“ R14C(S) N( R14)2; 30 R9, Rio, Rl1,
R12, and R13 are i ndependently -Yn(Re), wherein -Re is

- H( Cgalcg al krﬂlﬁ @gﬁaogﬁ%ﬁﬁgﬂ?p;Xrtheﬂ(:ﬁqq%%jpgcgdmmg/tle&ﬁg another

-N(napht hyl )2, -C(O NH(C1-C5 al kyl),
Chem"gj(é‘od)iﬁ'?ﬁgl% al kyI )2, - NHC(O)(Cl Cs al kyl),
- NHC( =NH2+) NH2, - CN, N3, -3- to 9-nenbered

het er ocg f‘ %ﬁ@ %}/g%gﬁ%%nﬁ’é%ﬁ gf(f%g%t/ 8RN etod coiprising

admmi@{eﬁhé @R patidRl th neeDtIEY AR bAectivE-antiub) dHRidkhpound of Formula
-OC(ONRLI4)2, - CCON(R14)2, -C(OOR14, -C(O NHR14,
-S-R14, -SOR14, -S(0O) 2R14, -NHC(O) Rl4a - NHSR14,
- NHSOR14, -NHS(O) 2R14, O C(S)RIRy; O C(S) OR14, 0-
C(S)NHR14, O C(S)N(R14) 2, S) 4, »C(S)NHR14,
-C(S)N(R14) 2, - NHC(S) R14,
- NHC( S) NHR14, - NHC(S) N(R14) 2
R14C( S) N( R14) 2 oR 0Rll
carbon atomto V\,hl R
5- to 9- menbered

S) NHR14, - N
with the
éin to forma

(X e; '8ac

i ndependent | y5- H al kyl , -C3- @2 CRA oal kyl ,

- phenyl , -nagﬁihyl , to 9-nenbered heterocycl e,
-C2-C8 al kenyl, op/-C2-®al kynyl; 10 each Y is
i ndependently -Cl1 al ky1 ene-, -C2-C8 al kenyl ene- or
- C2-C8 al kynyl ene-; each mis independently 0 or 1;
and each n is |ndependently n integer ranging fromo
to 6. 23. The nethod of cl &M 22 where for the
conmpound of forrmula la, QL is - 15 NH, Q@ is -C(R3)-

or aﬁﬁrﬁﬁceu%ﬁ@)a:cc@gﬂﬁbl@éaltﬁlere@f R9)-. 24. The nethod of
claim 23 where for the corrpound of formula la, QL is -

whergin, Q2|S-C(R3) @B is -C(R5)- and 4 is -C(R9)-.
25. The mst f 22 where for the conpound: of
for mul a1 %, "S’ %@p(pis-C(RS)-, @ is -C(R5)-
and Q4b 0 26. The nmethod of claim 22 where
foor theVe doro Formula la, Qlis- NH, @ is

-N, @B ;f’s-_cclgssgr-l\?-nd A is -C(RI)-

Q4 is -C(Ro)- or -N-;

R; is -Yr(Ra), where R, is selected from -H, -OH, -C;-Cs alkyl, -C2-Cs
alkenyl, -C,-Cg alkynyl, -C3-Ci cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered
heterocycle, -OR 4, ~O(CH2)nOR 4, -C(O)R 14, -O-C(O)R 4, -C(O)(CHz)n-R14, -O-C(O)OR 4, -
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-R14, -SOR 4, -
S(O);Ry4,-NHC(O)R 14, -NHSR 4, -NHSOR 4, -NHS(O)2R 14, -OS(0),0", O-C(S)Ry4, Q-
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, -
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27. The nethod of claim 22 where for the conpound of
formula la, QL is - N\H, @ is - C(R3)-, @B is -N and
W@R00448063¢X R9) -. 28. The nethod of claim22 whePer/£a2004/000793

the conpound of fornmula 1al33QL is - ?5 NH, Q is
-C(R3)-, @B is -C(R5)-, ¥ is -CH, and R2 and R6 are

NHgF,)R?-@-Nﬁﬂ@fS)R'i%leH@?S)N}ﬁ{H‘ %ﬁ{d@%g Eg,; Nﬁ‘&&?ﬁﬁ%m,

formula Ia,
RuCERR4); 4 is -CH, and R2, R4, R6, R8 and R10-R13
are -H WD 2004/ 106328 PCT/ CA2004/ 000793 132 30. The
met hod & iciHi-Qy-Z3 alye6e-019y t he conpound of fornul a
la, QL is - NH, Q@ is -C(CLl-C8 alkyl)-, @B is
- Cl- C&g,akk‘xihd Rs a@@nﬂe}nen@ﬂﬂ&liw -(R), V\Qlefeg‘l&?%% lﬂéﬁ%en -NH,, -

- and R2, RG6, are -
CN,oNQzJ &H:rliz -€ufGs labkiyl, cOr(6h Gl aliigylp G3-6 akenylnglzatmhﬁiyl -C3-Cp2

T I N
1
oo Lo .t 0 LI LK Dy

C(Oﬁ‘i@lm ﬂ(@)oﬂmR@(mNHRlRi&R& ASORL2-SOBR(J, ENHCLO) Ry, -WHSR 4, -

ARG 581 S5, PEL RO, o R B ey

C<stl4,Nc<s>hﬁﬂQ% chsmzmgg -Nﬂb(sjkéa, Céié(ﬂﬁqﬂ( R%(sﬁﬁkm,

is selected from-H

NH%SRM%«D;, I\@aﬂﬁﬂﬁHRym N Rus@S)NRa«k pec R aJhd<Bh, ,or Ralnd Rk, together
with tﬂ@@eﬂ%&y Atbm to whlch each is m%lcﬂedg join to form a 5- to 9-membered ring, with
the proviso that if Qs is -C(Rs)- and m=0, then Rs is notl H;

R is -H, halogen, -OH, -NHj, -C;-Cjs alkyl, or -O-(C;-Cj alkyl);

R7 and Rg are independently -Yi,(Rg) wherein Ry is -H, -OH, halogen, amino,
-NH(C,-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
-N(naphthyl)z,-CN -NOz, -N3, -C;-Cg alkyl -O- (Cr—Cg alkyl), (C1 Cs alkyl) OH -O-benzyl

: -Cz-Cg alkenyl, -C,-Cg alkynyl, -C3-Ci; cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered

heterocycle, -OR 4, -CH,0(CH;);OR 4, -O-C(O)R14, ~C(O)(CHp)a-R 1, ~C(O)Ry4, -O-
C(O)ORy4, -0-C(OINHR 14, -O-C(O)N(Ri4)z,- C(O)N(R14)z, -C(O)OR 4, -C(O)NHR 4, -S-Rys,
-SOR 14, -S(O);R14, -NHC(O)R14, -NHSR 4, -NHSOR 14, -NHS(O);R14, O-C(S)Ry4, O-
C(S)OR4, 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)R14, “NR14C(S)Ras, -NHC(S)NHR 4, -NHC(S)NR14)z, -NR1C(S)NHR 14, -N
R14C(S)N(R14)2; |

Ry, Rig, Ri1, Ry2, and Ry; are independently -Ym(Re) wherein R, is -H,
halogen, -NH,, C;-Cs 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)(C1-Cs
alle), -NHC(=NH;")NHj3, -CN, -NO,, N3, -3- to 9-membered .he':terocycle, -ORy4,
-CH20(CH2),0R 4, -O-C(O)R 4, -C(O)(CH2)x-R14, -C(O)R 14, -O-C(O)OR 4, -O-C(O)NHR 14,
-0-C(O)N(R14)2,- C(O)N(R14)2, -C(O)OR 14, -C(O)NHR 4, -S-R 14, -SOR 4, -S(0)2R 14, -

' NHC(O)R 4, -NHSR 14, -NHSOR 4, -NHS(0)2R 4, O-C(S)R14, O-C(S)OR 14, O-C(S)NHR 14,
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15

20

het erocycle, -OR14, -Q(CH2)nOR14, -C(O R14,
-OC(OR14, -C(O(CH2)n-R14, -OC(OOR14, -
W@REDRR14, -0-C(O N(R14)2, - C(ON(R14)2, -BE{1TXARD4/000793
-C(O NHR14, -S-R14, -SOR1'1#4 .0 S(O) 2R14, - NHC( O) R14,
NHSR14 - NHSOR14, - NHS(O) 2R14, OS(O) 20 O C(S)R14, O-

O- @Sm Rpa.- 4@)@1@5%%4) 24,%33%%6‘ ) 2NH Oy, SRy, -
@D‘NM@NG‘MES‘NN&@@W HR44 -N WQ(‘SOMIBJ—)@ or Ry and Ry,

S) NHR14, or
togﬁh“?%%é% SiiHpa akota WhEReadics ofasha g ot s ed-mpambered
heté@6&ci %h@ |ndependently -Ym (Rb) V\,herel n Rbois -H,

hal ogen, - 5 CN, -N®2, -SH -N3, -Ci1-C8 al kyl,

-O(C1- k - [ K | ‘
C3( Clzcc%cl?k[, %Ikdep%eﬁ% ?%I/’I %“36 ,%Bﬂ’?ﬁgc%l? %yc‘lec?%kyl -phenyl,
-naghtimd i3e t@ﬁ-mmmmmrecyclmﬂcs; alﬁéi%QX@H@ -g(ggn%

O C(OR14, -C(O(CH2)n-R14, -C(O R14,
- O C(O) NeleHL ¥, is irffdepédd:M )- )W. ;
O NHR14, - S ngé cﬁ@' @alky%sz %\laakenég’Rg #Cs
alky R14, - NHSORL4, NHS(O)2R14 O C(9) R14
O C(S)OR14, O C(S)NHR14, O C(S)N(R14)2, 10 C(S)(P14
- C( S) NHRadh m-i€frslepiéridedfip 0 or NH@AS) R14, - NR14C( S) R14,
-NHC( S) NHR14, - NHC(S) N(R14)2, -NR14C(S)NHR14, -N
R14C( S) Naftld j2inaépeRderdlythnRdte &rrax’f%ngiﬁ@m%to g.0get her
with the carbon atomto vvhlcﬁ I's attached, join
to form - 1o 9-ne t he proviso

nbered rin
that if | sThegngihpd Oé?ﬂam'm%% %@Wefﬁrﬂa@ cogpaund of forguladb, Q is -

NH: O, i | kyl O (Cl-C8
NE 29%%&%[%‘7”%&1{%8 Qi E@%&ﬁdeﬁuy‘”m R((j) wher ei n

Rd is -H -OH hal ogen, am no, NH(Cl C5 al kyl ),

N gt iyt g REGEREGN 2 il B S ohbiand ottpmest o, 0 -

O-, Qbksy—IC(Rg)QQﬁi C§{S§l-|dﬁyl|Q4 is =C@L)»-C8 al kyl ) -OH, -O benzyl,
-C8 al kenyl, -C2-C8 al kynyl, -C3-Cl12 cycl oal kyl,

phenyl naphthyl -3- to 9- nenbered het erocycl e, -

- OR14,
nggoﬂ?&etg%%amgof%% the €ofab bl f fofildia b, Qi is-

S- QUS&J@N@ Rs4y ZZ(Rsb@mj R R1-O(Ry)-- C( O OR14 - C( O) NHR14,
-S-R14, -SOR14, -S(O) 2R14, -NHC(O) R14, - NHSR14,
- NHSOR14, -NHS(O) 2R14, O C(S)Rl4, 0- C(S)ORl4,
O C(S) NH®14, TheGhShdi Rﬂd)um 32 @hSe@Rithe copSd-#Tlfdrmula Ib, Q; is -
N NR14 S)R14, - NHC(S) NHR14,
NH,, %'&'ﬁé&ﬂ&) RS G sz: N )R14C( S) H?(mzt)z 25

R9, Rio, Rll, R12, and R13 are |ndependently - YmM Re)
-NH2, Cl1-C8 al kyl

\MIQIEE E::iln(ge | i{}fe;lhethgf lggcq@gl %q Wypl)ajor thmp[elﬁgglm of formula Ib, Q; is -
NH-; § Rer®,)- 2Q3 is -N- and Q4 is -C(Ry)-.

38.  The method of claim 32 where for the compound of formula Ib, Q, is - -
NH—, Q2 is -C(R3)-, Qs is ~-C(Rs)~, Q4 is -CH-~, and R, and Rg are -H.

39, The method of claim 32 where for the compound of formula Ib, Q; is -
NH-, Qz is -C(R3)-, Q3 iS'-C(Rs)-, Q4 is -CH-, and Rz, R4, R6, Rg and Rlo-R13 are -H.



NH( napht hyl ), -N(naphthyl)2, -C(O NH(Cl-C5 al kyl),
C(ON(CL-C5 alkyl)2, -NHC(O (C1-C5 al kyl),

WO M@ edse® +) NH2, - CN, -NO2, N3, -3- to 9- menbeP@rCA2004/000793
het erocycle, -OR14, -CH2O(3H2).OR14, -O C(O R14,
-C(O(CH2) -R14, -C(OR14, -OC(OOR14, -0 C(O NHR14,
3OC( O)ONIC—IXR(?L))Af N( ﬁgﬁgmwg %{}ﬁ 824&)}1(&5: foE(He) loRibéund of fonzmla Ib,Qis-

NEL, QSN CaaaarRad ks K€y b Qo GitRa 18 G- o chlly)- and

R @@N{% 0.2 4/ 106328 PCT/ CA2004/ 000793 134
2 Re. Wy ) OR14, -C(S)NHR14, -C(S)N(R14) 2,
| HC(S) R14, - NRL4AC(S)R14, - NHC(S) NHR14,

) 'i'céﬁé Mt E?ﬁ@?ﬁ@}m o e AL PR E i poter

5 theraﬁ&ﬁi’&agéntattacr‘ed join to forma 5- to 9-nenbered
eterocycle; and 5 each R14 is independently -H,
-Cl-C8 al kyl, -C3-C12 cycl oal kyl, -phenyl, -naphthyl,
-3- 1o ol RrRfeRYELficer ifdatled! Jth%'%Yéthocpcfom risin,
-C2-C8 a%ky% ech&Yel S %fndte:%relndelﬁtgl y -Cl-C8 PHsing
admiaisteying mea patidnd 1r£ﬂeedlt]kesm;ﬂ apreffective anGACHS thalckypyinsher-a

achmlsmdeen a each n is
Phaml?ﬁéﬁ%%ld/mwa qu? *IébéFOTP%‘H’é‘gir?é EIPB#BO to 6. 33. The
.. method of cl a| m 32 where for the conpound of fornula
Ib, QL is -
is - C(REY-. fﬂl!e “@%Wﬁ%‘a% ﬂl@hﬁlws\cﬂ%@a@@wm?%omﬁ
‘ oadof formula b, QL is - O-, @IS-C(R3) @
10 thera%«glﬁ}_% -{b) and 4 is -C(R9)-. 15 35. The nethod of
cI aim32 where for the corrpound of formula Ib, QL is -

Sy s SR i R, 5 i

admﬂ‘nmemﬂﬂgao b Batiédt in Seed tNteof & fiestivé\amou® of the-cSfriRbjind amnd
i )-. 37. The nethod of cIa|m32 where for
pharmh@e%lgaibmmept@bleﬁ@f i fibg compound oflaimid. N Q@ i s -
C(R3)-, B is -N andQ4|s-C(R9) 38. The rrethod of
cl a|m32 where for the conpound of formJIa | b,
NH- Q2 455 - @hrz)ethodwf claim 48 freer, coeypnsglgaémmst&ﬁag Pezother
15 th t e -H 39. The nethod of claim 32 where for
eratpﬁ‘é‘ ‘?ﬁ‘?ﬁ und of fornmula Ib, QL is - NH, Q@ is
-C(R3)-, B is C(R5)-, 4 is -CH, andR2 R4, R6, R8

and R 0_4§.13 %[?nefh%'d fgﬁrea%(r)lgé%?r%g’%lgg v1l?§-{ ST %QZ&sthe method

comprising administering to a patient in need thereof an effective amount of a compound of

Formula

10 | )
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135 40. . The nethod of claim 32 where for the

conpound of formula Ib, QL is - NH, Q@ is -C(Cl1-C8
W@bkdoyl1)6328 B is -C(CL-C8 alkyl)-, 4 is -CH, RII/C82004/000793

-0 (Cl-C8 alkyl)-, and R2136R4, R6, R8 and R10-R13 are

-H 41. The nethod of claim32 further conprising

or ad MM celedall Qc@e?)@dbibeé'alt tRerbd¥er apeuti c agent. 42. A
nmet hod for ing cancer in a patient, the nethod

w. eé@ﬁpn& ng administering to a patient in need thereof

f esti t of the conpound or a
BT

rmceu cceptable salt of the conmpound of

cI c'ertg IOR}%r -Nbke met hod of claim 42 further
EB[I sing adm nistering another 10 therapeutic
is -QRs)-mrm¥tshod for treating cancer in a patient,
adm nistering to a patient in

rising
neg%i‘rlgh&&g% “effective am)unt of the conmpound or a
pha&, IRCELRL); %Jhlehénﬁ%%’tﬁb-'cﬁ—l selfc, %szi hez-%g TRRHPAI-CLc; alkynyl, -

claim 11. 45. The nethod of 'clai m 44°f uf
%@ﬁmlpq:lkﬂg p&]gmlmr@p@hylng}am& membertd hbfemcgpleutOR:M, -O(CHz)nOR14,

CORER DR Tl Re 3% 0B éaﬁt@ﬁ%ﬁg BeoNm -

C(Oaldmlm)'z STRO)OR,{ T(@® QNH‘R1§0$ R, -86R(, L St ‘ifig Iggclgg)lzsm,RgJHSRM, -

ef fective anount a corrpound of

NH$QR14QAHE(Q):Rg; -OH(O}RD"\-QRER12, @-CES)AR2, BLISRIHR|aD- WO
CC AR Rar T SIRE b bR R TR RwrR gy -
NHCES)NER 4, ~SHOPS)N(RL S NREE(SNHR G SN RUCSINR 14)s; |

Ry is -H, -C;-Cs alkyl or -OH; ‘

R3, Ry, and Rs are independently -Y,,(Ry), wherein Ry is -H, halogen, -NH,, -CN,
-NO,, -SH, -N3, -C;-C; alkyl, -0-(C1-Cs alkyl), -C»-Cs alkenyl, -C,-Cs alkynyl, -C3-Cj5
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR s, —O(CH2)n0R14, |
-C(O)Ri4, -O-C(O)R 14, -C(O)(CHz)y-Ris, -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)NHR14, -S-Ry4, “SORy4, -S(0)2R 14, -NHC(O)R 14, -NHSR 14,
-NHSOR 4, -NHS(O);R14, O-C(S)R14, O-C(S)OR 4, O-C(S)NHR14, O-C(S)N(R14)a, -

- C(S)ORus, -C(S)NHR 4, -C(S)N(R 14)2, -NHC(S)R 14, -NR14C(S)R 14, -NHC(S)NHR 1, -

NHC(S)N(R14)2, -NR14C(S)NHR14, -N R14C(S)N(R14)2 or R; 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 Qs is -C(Rs)- and m=0, then Rs is not H;

R is -H, halogen, -OH, -NH,, -C;-Cj alkyl, or -O-(C;-Cs alkyl);
Ry is -Yi-(Rc), wherein -R; is -C;-Cg alkyl, -O-(C-Cs alkyl), -O-benzyl, -OH, -NH,, -

'NH(C;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,

-CN, -NOg, -N3, -C5-Cs alkynyl, -OR14, ~O(CHz):OR 14, -C(O)R14, -O-C(O)R14, -C(O)(CHa),-
R4, -0-C(O)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)s, - C(O)N(R14)s, -C(O)OR s, -

' C(O)NHR14, -8-R14, -SOR14, -S(0)2R 14, -NHC(O)R 14, -NHSR 4, -NHSOR4, -NHS(O),Rys, -

O(CHR),C(0)O(CH,):CHs, O-C(S)R14, O-C(S)OR 14, O-C(S)NHR 14, O-C(S)N(R 14, -
C(S)OR14, -C(S)NHR 14, -C(SIN(R1a)z, -NHC(S)R14, -NR14C(S)Ry4, -NHC(S)NHR 4, -
NHC(S)N(Ri4)2, -NR14C(S)NHR 4, -N RiuC(S)N(R 14)2;
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5 @B is -C(R5)- or -N; Ais -C(R9)- or -N; RLis
-YmRa), wherein -Rais -H -0OH -Cl1-C8 al kyl, -C2-C8
w@bdoangds2s - C2- C8 al kynyl, - C3-Cl2 cycl oal kyl , pephamol/p00793
-naphthyl, - 3- to 9-nenbet¥dd heterocycl e, -0?14,
-Q(CH2).OR14, -C(OR14, -OC(OR14, -C(O(CH2)"

OB R, whidefg R W QR efdech Mulihd ). &H(Cm?é%llkxl), N(CrCs

alky})ﬁm% W@)YBMNH(MW), N(ﬂﬂbﬁi@mﬂ CN, -NOy, -N3, -C1-Csg
alkyl- & y1GeRi)), 688 ﬁw&)@ﬁ( z‘} R&dléj"dgl? %?]ééA‘QWHF&xCu

VR SR DD R 54, oD
C(ORRy4) ©- C(O)Rlﬁ}lC@)(@HéMRmr -O-Q9)OF5.4,RO-CR@HNEHRG, -RECHD RN (R14)2; -

Ot T 1, 5, ST g -
NH%}Q’ s -ZJIJI—&S@;_ R g?wl4’nagﬁ$¥@14’ad) @’(S?NH Ri O &%%N&Rm)z,

C(S)QRI@I '@S’)NH?RM, mm(&m,m(mﬂ -NR1@(S’)IR1A=‘NHC(S)NHR14,

NHC@) l%y 48&%&%?\@%@5 @N& 5283 ﬁ(RlRi4) 2,
C&g(lgﬂé 1 Rqﬁ%ﬁ‘gﬁ]ﬂ% 1nd%eﬁ&éhtl Mli\ﬁ-fsw%ég@l %QMJH, halogen,

-NHg GG, dRityl, -NH(G, Sy {Ra), NJE(GGQ MM-NW@@W( Reheayl)

Nilhghlohepdnaniinbie SN S NG o s

..4;

cyclo:

NHC%%?&IW&HC bﬁ?zh)@f@ MRING,, W5, BR t@@%gf‘ﬁ herOd hé:b’érocycle

t her hé carbon atomto ch eac

ORjiy,5 € Ha)lg OB, -C@)R 14, 0O A, @(@@&)M@@OBQRQ;

coiy, GO@IN R’ CONG G OB SRS ORs

S(@EKM NHCUS(O)%; ( RS 4aLNbeR1§ZNm(O)\§Rn%@C(S'yR? @'—0(S)BR14, O-
C(S)N‘HRM O- NSOE(LR@E -‘cﬂ(@@lim, “Q@MHKQ al‘(rsilﬂ()m4)2, NHC(S)RM:

MR oSN e HA G R GUENER A Ros O R o

Ry alg %onoé?l 1th %Qﬁﬁ%ﬂ atonrdRicRE4eh rs@ft@h@@'j‘&)nrto f6¥hdla 5- to 9-
G(O NHRL4, - 0- G O) N(RL4) 2,
mexﬂ@aﬁ)d\mdmmgcszc,le, C( 0) 0R14 30 C(O NHR14, -S-R14, - SORL4,

- Septt Byt ixbparied . s Cs g s?gﬁz@éd&@ﬁ%% Rbehyt, -3-

to 9%&5@%&00&15:( Hg%—@@ Bﬂl&hﬁaor -GS - C(S) NHR14,
-C(S) N Nél -NR14C(S) R1 NHC( S) NHR14,
Nﬁﬂ(’S)lN(rﬂtmlﬁenﬂ A Brylewrt 4o qﬂg&p@(egy-erp4-)Cg alkipylene-;

2004/ 106328 P 04/000793 137 R8 is -Ym Rd),
wh&REH RS ﬁaiep%nc{ %28 [l 6ﬁ@l ogen, ami no, - NH(Cl-C5
al kygkh n is iNE&pen8éntly an 1nteger ranging from 0 to 6.

47.  The mefhod of claim 46 where for the compound of formula Ia, Q is -

NH-, Q; is -C(Rs3)-, Q3 is -C(Rs)- and Q4 is -C(Ro)-.

48. The method of claim 46 where for the compound of formula Ia, Q; is -
O-, Qu is -C(Rs)-, Qs is -C(Rs)- and Q4 is -C(Ro)-.
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al kyl')2, -NH(phenyl), -N(phenyl)2, -NH(naphthyl),

-N(naphthyl)2,-CN, -NO2, -N3, -C1-C8 alkyl, -O(Cl1-C8
w@bkdoyl1)6328 (C1l- C8 al kyl )-OH, -C2-C8 al kenyl, - QPcTZBA2004/000793

al kynyl, -C3-Cl12 cycl oal k¥d8, -phenyl, - napht hyl , -3-

to 9-nmenbered heterocycle, -OR14, --Q(CH2)" OR14, 5

F(OO&R%);‘ 9' O %Qéﬁ%? 6 ?\ﬂuﬂrs(@'@ﬂé}e N% &1&14 Wi OR¥dhula Ia, Qy is -

S-, QzGé @WQa iSGOORYHRIAQ, sSCRRY)s. - - SOR14 - S( O) 2R14,
NHC( O) R14, -NHSR14, - NHSOR14, - NHS(O) 2R14,
OC(S)R14, O C(S)OR14, O C(S)NHR14, O C(S)N(R14)2, -
G S A i o 014
- a - ,
NH-, Qm&s s&ma@ﬁRs) wdQaerSRYR 4)2; 10 R9, Ro, RLL,
and R13 are independently Y (Re) wherein -Re is

-H "hal ogen, -NH2, Cl1-C8 al kyl, H( C1- C5 al kyl
- N( C1- Clal kyTl)eznethM-piyqi@ﬁy}q WhGIN(f apempound of ormula Ia, Qy is -

o PRI AT L, o

- NHC( =NH2+) NH2, -CN, - N3, -3- to 9-nenbered
het er ocygl e,

1 00y 1 %ﬁt@%y% Rt v(%%r‘é’(fes PO formula Tz, Q1 s -
i - - O OR14,
My QO EAM BB B R e 1 D O O
- NHSR14, - NHSOR14, -NHS(O)2R14 OC(S)R14 O C(S) OR14,
0- S 4, -
"o N RE 2, TR Bl R e sombRmd il fe. s
NH-, WS)(N@RI@ 2,-C(RR QGES)IMHRA Ro, R4RR4BE Smimﬂbs_@mﬂ
R11 and R12, together with the carbon atomto which
each is attached, join to forma 5- to 9- 20 nenbered
het erocysd.e; TEachetRdd of Glainnd@maﬂaefbt the coiﬂpoulﬁﬂemrmula Ia, Qis -

Nﬂgbﬁﬁ%ﬁ@?ﬁsﬁi@ﬁ%@?@( ll- @231&1 h@éﬁﬂ? pg.ta b @k(%ng a1Ry1)-, and

B, Y, .Sy ndependent|y -C1-C8 al kyl ene-,
R, ﬁ@éﬁg& éﬁqugﬁqli}%%ﬂe-l—for -C2-C8 al kynylene-; each mis
independently 0 or 1; and 25 each nis |ndependently

an int eg
o IS O O g e
cord?H’sm% Iﬁsteﬁﬁdﬁﬁ)) a patieBt 1|n$1ecd3thEB)o=f anBffed@eiamoufi 63 compound of
| he nmethod of claim 46 where for the conpound of
- Forfwlanul a 1 a, is- 300, @Qis -C(R3)-, @ is
_C(R5)- and Q4 is -C(R9)-. WD 2004/ 106328

PCT/ CA2004/ 000793 138 49. The net hod of claim 46
where for the conmpound of fIQrmJI 7la, Qlis - S, Q@

is -C(R3)-, B is -C(R5)- is-[@éRg)-.

@)

or a pharmaceutically acceptable salt thereof

wherein
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50. The nethod of claim46 where for the conpound of
formula la, QL is - N\NH, @ is -N, @B is -C(R5)- and
W@R0048063¢X R9) -. 5 51. The nmethod of claim46 wWher/€ALwr/000793

the conpound of fornula 1aJj39QL is - NH, Q2 is -

CR3)-, B is -N and 4 is -C(R9)-. 52. The nethod of

cl ai m 46Qnhee, Kobr INTR, fonpound of fornula la, QL is -

NH- | Q2is-C(R3)-,1N&3is-C(R5)-, Q4is-\(l\3hl—l-, anRZ

and R6 ‘o 3~ Npe nmet hod of claim46 ere for

t he con‘padgglnsdugf{gf%rrFMa la, QL is - 10 NH, Q@ is

-C(R3) -, ' -, [ -CH, and R2, R4, R6, RS

aﬁél R)lo%% 'g?%a%ﬁi%ﬂ. 'Ic'gﬁel fret hod of claim 4(&\/\/_nere

f h f la | a, is - NH, is .

o o - St s M 1t A ky ) -Gt S Lo

R7 is -Q(C1-C8 alkyl)-, and R2, R4, R6, R8 and

R10- R13 Bl -Ym(Regvhere Reis sefected fromy&ht OHg-Gu-Cs alisgl, o62-Cs

j it I ' hent net ho 1

B R R L L Ve
hetaocyeld, eORiy €O OR Qf '@gggﬂwmlcgogt“’é%@%%ﬁ)(‘%‘j" -O?’gO)ORM, -

4- N R2 ) )
OGO R O DN R 20 G PN SHIQ) OB C6DNITR SR SOR 1, -

28 00 S ~-02, ~ e
SORR NG OB 2 P g ORI it R, R50R0. G106 ©-
C(SI@Ri 45 O-C(SPBHR, QO-OE )N (B3} -C() Oy, Ras)NIRG) CEONRy),, -
selected from-H -od -Cl-C8 al kyl, “C2-C8 alkenyl
NH( é 'QRM%RI%I@C@)}%@GI M@%N(Rpheﬁ%mc(s)NHRM, or-N
R..C yl, - 3- to 9-nenbered heterocycle, -ORl14,
”-@%9%@1% (O Rl4, -OC(ORL4, -C(O)(CH2)n Rl4,

- O A0 BY4 1 04-C alkyl or -OH;

R3, R4, and Rs are independently -Y-(Rp), wherein Ry is -H, halogen, -NHo, -
CN, -NOy, -SH, -N3, -C;-C; alkyl, -O-(C;-C; alkyl), -C»-Cs alkenyl, -C,-Cg alkynyl, -C3-Cip
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, -CH,0(CH3),OR 14, -
0-C(O)Ry4, -C(O)(CHz)n-R4, C(O)R 4, -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(O)2R14, -NHC(O)R 4, -NHSR 4, -
NHSOR4, -NHS(O)2R14, O-C(S)R14, 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(R14)2, -NHC(S)R 14, -NR 14C(S)R14, -NHC(S)NHR 14, -
NHC(S)N(R14)2, -NR14C(S)NHR 4, -N R14C(S)N(R14), 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

the proviso that if Qs is -C(Rs)- and m=0, then Rs is not H;
R is -H, halogen, -OH, -NH,, -C;-Cs alkyl, or -O-(C;-Cy alkyl);

o Ry and Ry are independently -Yr(Rq) wherein Ry is -H, -OH, halogen, amino,
-NH(C,-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),

_-N(haphthyl)z,-CN, -NOz, -N3, -Cl-Cg alkyl, -O-(Cng alkyl), -(Cl-Cg alkyl)—OH, -O-benzyl,

-C,-Cg alkenyl, -C,-Cs alkynyl, -C3-Cj; cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered
heterocycle, ~-OR 4, -CH;0(CH2),0R 14, -O-C(O)R 14, -C(O)(CHz)n-Rys, -C(O)R 4, -O-
C(O)OR 4, -O-C(O)NHR 14, ~O-C(O)N(R14)2,- C(O)N(R14)2, -C(O)OR 4, -C(O)NHRy4, -S-Ry4,
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O C(O) NHR14, -O C(O) N(R14)2, - C(O) N(RLl4)2, -C(O) ORl4,
-C(O) NHR14, -S-R14, -SORL4, - S(O) 2Rl4, - NHC(O) Rl4,
WO NSRS - NHSOR14, - NHS(O) 2R14, - 0S(0) 20-, O BUBTRING/000793
0 10 C(S)OR14, O C(S)NHR141400- C(S) N(R14) 2, - C(S)OR14,
-C(S)NHR14, -C(SjN(R14)2, - NHC(S)Rl4, - NRL4C(S)R14,

SO uctt L Kl P S o

NECE e N R M&Hﬁ%ﬂﬁ@)@@ ﬁﬁmﬁﬁs,)i‘v'riﬁm, N

R cycl oal kyl, -phenyl, -naphthyl, -3-
149%@2% het er ocycl e, 0?14 - CH2(Y CH2) n()?14

" 00 NREi i ety bRl ) Oh%ele; BrissH,

haleﬁlgmwcﬁ-ﬁg%gJH(Cﬁgééﬂwg ﬁ@zﬁﬂaﬂ«glb,'\m@ﬁ%s -N(phenyl),, -

R14
NHgophihy OB H bt ) MG SR RIDIN(Cr s 8 CRTAC(O)(Cr-Cs

alkyl%_é}-@m Z91\1‘11{ V%Réﬁﬁ(ﬁi ﬁ“‘% 5) %gﬁ%_%%dem R,

CPBD(CH&NR&"O)RT(@)RBS Ca(md(cﬁfz)n R{,, @(@R@ Ric@?@ﬂhj K- C(O)NHRM, |

h_the carbon atomto which each is attach

-O- %O}I\&Rm)a SO R e rtfdORd 4. r CHYNER tahr S-Riae- S8R §63)2R14,

NS AR NG, NI R O Rl GRS,

O- G(BW4R)14)2,2 53(80151@‘1(3@1‘3{@4 I- }N{R‘iiﬁlﬁ tNHC((g)K BdNRWSle

hal ogen

NHCEE)M{%B A{WSM(RMW&@NHRwﬂpg sng(RM)Z or R;j and Ry,

o R SOy e 0P s

heter@@rcle adddenyl, - C2-C8 al kynyl, -C3- cycl oal kyl ,
- phenyl, -naphthyl, -3- to 9- rrerrber ed heterocycle,
- OR14,  -dabi? Q G20 depEkintly B, 1,-669,{ &0k
- (O R14: A o0 oRLL, 8?% o G0 K\ ffenyl
-naphthydy Gy kg ?emepﬂoeredd(e@rwm)qz -Cs akeyydRirs C,-CatyNyR1 4,
-S-R14, WD 2004/ 106328 PCT/ CA2004/ 000793 140 - SOR14,
S( 02 Rledtph YNEIG(dep&iiéntly NESBdkyleid4SOR1@, alkddyiBne) &RT4-Cs
al S)R14, 0- C(S)OR14, O C(S)NHR14, O C(S)N(R14)2,
FOR14; - C(S)NHR14, -C(S)N(R14)2, - NHC(S)R14,
NR14C( S) R14, . - NHC( S(%%E\lHRM NHC( S) N(R14) 2,
- NR14C( Sp lamdeRPn P oyiyaeds) 2;: 5 RO, Rio, Ril,
R12, and R13 are i ndependently -Ym(Re) wherein Re is
-H, halesglen s infpiznd @tly@d infeked rangihifion € @l kyl ) ,
-N(C1-C5 al kyl )2, -NHphenyl), -N phenyl ) 2,

Nlc_':g ?))aﬁl?télé/ K Tﬁaef(lgqlesfi‘agﬁt ?Wa %%H he compour-ni( XIL i)oirmula Ib, Q; is -

NH-, Q; is -C(R3)-, Qs is -C(Rs)- and Q4 is -C(Ro)-.

57.  The method of claim 55 where for the compound of formula Ib, Q is -
0O-, Q2 is -C(Rs3)-, Qs is -C(Rs)- and Qq is ~C(Ro)-.

58.  The method of claim 55 where for the compound of formula Ib, Q is -
S-, Qz is -C(R3)-, Qs is -C(Rs)- and Q4 is -C(Ry)-. '
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al kyl), -NHC(=NH2+) NH2, -CN, -NO2, N3, -3- to
9- nenbered heterocycle, -OR14, CH2Q(CH2)nOR14,
WO @ apKL4, -C(O (CH2)n-R14, -C(O R14, -O C(Qr@RCA2004/000793
-OC(ONHR14, 10 -OC(ON(R14)2,- C(O N(R14) 2,
-C(OOR14, -C(ONHR14, -S-Rl14, -SOR14, -S(O 2R14, -
NHC( O) Ehfp R Ib, Q is -
o (9 %4 %ﬁﬁrﬁ# éﬁ%sgo‘&%%&m4§ 0(:u(9 g)gf O% Quis-
NH-; @ 15)-NHRQ s -€XsP) MdRLAS 2C(RONHC( S) R14, NR14C( S) R14 -
NHC( S) NHR14, - NHC(S) N(R14) 2, -NR14C( S) NHR14, - N
R14C(S) N(R14)2 or RI1 and R12 t oget her vvlth t he
car bon aaloom tThewhdthdd efatdim 35 whéradhratle compountdef fammlalb, Q) is -
- -menbered 15 heterocycle; and each Rl14 is
NH-j Qd@pé?@ehtﬂyls -N- andQ4 88 C4RWy |, - C3- C12 cycl oal kyl ,
- phenyl, -napht hyl, -3- to 9-menbered heterocycl e,

_C2-CB al kenyl, or -C2-C8 al kynyl; each Y is
i ndependdnt | yThe@etigsl @ﬂqla,m)e?ﬁewhere@nt@ecmk@moéﬁ@m%ﬂb Qiis-

NE-y &2 S BT OB P R IEBE T ang ng 11 om

O to 6. 56. The nethod of claimb55 where for the

Pl CATUESCNES N

5 { 1 ) f i - .
S R RO i B g o

' 58. The nethod of claim55 where for the conpound of '
formul a whd SFFSula b, -
and O4 |ds3b o %}élﬁe%éﬁf%%nloaglﬁ%ggc%%ﬁzo 3/ g 5o gaula Ib, Quis

NH-141 15@(54-(}85151@1)&@;1@@0@11-@5@1@@5Q4mé1ﬁ~ Rois -OhE1-Cs alkyl)-, and
conpound Q ormula Ib QlIS- NH, QR is -N, @B is
Rzi@%d}&ané B3 18 ﬁC( R9)-. 60. The nethod of cl ai m 55
V\,here for the corrpound of formul a Ib, Ql |s - NH- Q2
- is -N and AAis -
et hod 062 | A HEPUNEREREA it Hff—‘atl?}f mfaol?aﬁﬁpfa the method

comlp' ngjadﬁﬁ’ ﬁiljﬂg]%) a%’u%ﬁ‘t in _ﬁ%ﬁreo% éﬁ‘ec’uﬁé gﬁl)}m Co@glllém&S 5pound or

A aphﬁﬁﬁi&uﬁéﬂly@b&mm tiof congpomb af tlim Q. is - NH, Q@

-C(R3)-, @B is -C(R5)-, A is -CH, ,and R2, R4
R6 R8 and R10- R13 are H 63. The rrethod of cla|m55

where fogs,t heAWtr@ihﬂg(H vitdsaor labziralihfécsion il ®paitidnt, the
Q@ is -C(C1- al ky

- I kyl ) -, i
meth@l—pomm;smgadlm(s@png;@o gp%n} in negﬁdhereocgf a?l e@éct)we aon4un|t (S)f the

compound or a pharmaceutically acceptable salt of the compound of claim 11.

66. A method for making a compound of Formula (Ia)




R2, R4, R6, R8 and Rlo-Rl13 are -H 64. A nethod for

treating a virus or viral infection in a patient, the
waoredohaeb32eonpri sing adm ni stering to a pati entPCTCAZ®E/000793

t hereof an effective anount42of ‘'t he conpound or a

pharmaceutically acceptable salt of the conpound of

claim 10. 15 65. A nethod f@®treating a virus or a

viral infection in a patient, the nethod conprising

admi ni SE&Bgﬁﬂn 9011??0%% ly @Bpbihd GEtbrher @97 an

ef fective anount of tHhe cgn'poun or a

phar maceutical ly acceptable salt of the conpound of

claim1ll. 66. A nethod for naki

Formula (la) R8 R7 R6 R10 Q -

R4 R11 . 20 R12 R13RV\D 20Q4/ 104328 PCT/ CA2004/ 000793

142 (la) conprising ' d of Fornul a

(I11) RBRT RO R6 ) 0{R12 R13 (Il) 5

with a conpound d&44 ) /QPR' - dR 2 @ 4

(iv) in the presence organi c solvent and a

protic acid, for a tj algl at a tenperature

sufficient to nake tﬁézco Jdund of Formula (1a),

(In

with a compound of Formula (iv)

(iv)

in the presence of an organic solvent and a protic acid, for a time and at a temperéture
sufficient to make the compound of Formula (Ia),
wherein

Q; is -O-, -S- or -N(Ry)-

Q is -C(R3)- or -N-;

Qs is -C(Rs)- or -N-;

Q4 is -C(Ry)- or -N-;

R, is -Ym(Ra), wherein -R, is -H, -OH, -C;-Cs alkyl, -C5-Cs alkenyl, -Cz-Cg‘alkynyl, -
C3-Cy; cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered ‘heterocycle, -OR 4, -O(CH32),OR4,
-C(O)Rys, -O-C(O)Ry4, —C(O)(CHg)n-R14, -0-C(0)OR 4, -O-C(O)NHR 14, -O-C(O)N(R14)2, -
C(O)N(R1s)z, -C(O)OR 4, -C(O)NHR 4, -S-Rys, -SOR 4, -S(O)2R14, -NHC(O)Ri4, -NHSRy4, -
NHSOR 4, -NHS(0);R 14, -08(0),07, O-C(S)R14, O-C(S)OR 4, O-C(S)NHR 4, O-
C(S)N(R14)2, -C(S)OR14, -C(S)NHR 4, -C(S)N(R14)2, -NHC(S)R14, -NR14C(S)R14, -
NHC(S)NHR 14, -NHC(S)N(R14)2, -NR14C(S)NHR 4, or - N R14C(S)N(R14)2;

R, is -H, -C;-C;s alkyl or -OH;
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10 wherein QL is -0-, -S- or -N(Rl)- Q2 is -C(R3)- or

-N; @B is -C(R5)- or -N; A is -C(R9)- or -N; 15
WR0044063381( Ra), wherein -Ra is -H, -OH, -Cl- C8PEGil/kxb004/000793

- C2-C8 al kenyl, -C2- C8 al kisdyl , - C3-C12 cycl oal kyl ,

phenyl naphthyl - 3- to 9-nmenbered het er ocycl e,

03 (RéHz) i Rl %denﬂdeocé(ﬁ%)‘l whelg'% NHRﬁI4halogen -NHp, -CN,
NO@-SIGDM UG alkyl, Q- NCRAIEYD, -Co Ts@IIERYY -Cr-Cf @icihifR] 43-C1

kﬁ—%@uﬁhen ﬁ%@‘é‘%? %%ﬁes)b% gres(yg RﬁEleO(dHZ)HORM,
C(@&(%mé) 19 %@%@%%14,0-02%&(@%( 61&?“(%}\11%8@%6)1\1(&4)2’

C(QBNZ(E);M—IRI@)OR!\JL—@(Q)NHP%'A}& R14,mnlq SJ(RDRL4 ;NHC(O)R., -NHSR14,
NI DRI BrobiRi0Bo5630R B R NAR v i (R B -
CS)UREROMINEIRY - LTEORR o) DEHIELIRER R CLORDE LIS INFR s, -
NHEI(SON (R 14)2, SNRGE(QINERy -N Raiz(w(amym3, and(®; @1R, and R, together

witﬁgtfl oat'z{g{(péltcgn _tg ?ﬁ%l ach n%&gstl}%é-&)m t% fm@e & RE) g?nemebered ring, with

the pROVdILRLLQ sctg( OO f=B1flen ROISHIPHOR14a
"0 (O )NHRﬁL O N( R14)2 ~C( O N(R1L4) 2,

- () BRII4halognO)y QHRNE, -G-€4 dlkyl, 8OR-4C;-6¢ akghl 4, |
ot O’Rﬁ R BPEREIR 5 b1 oS e OIS Rebgpa, -OF, N -
NH@‘%% mmjféﬁm@gs N g@eh'& '?lHéghg mﬂgfﬂ%ﬁa}ﬁnhyl), -N(naphthyl),,

-CN,NN(4 ) M@ xalkyry] RORG(, SOICHINDR 160 FCGQB)RM e0FAO)B1s, FAO)(CHy),-

Rusg R GO THTouVnb o AU RN FJOTRfe

C(ONHIS, snml\gl S@Kll_ﬂ aS(O)ERIQGNm(oggB&NHQRQ DNPISO‘H]? UNE@(O)zRM,

I'S not

O(CHﬂz)nQﬁQ)@iCH‘Qn@Hk)Q (SR, DsC(SbQRRc)O G@DéﬂéRln, 0+@:(SI)N>(R14)2,

C(S")Sm @éﬁﬁﬁlkyg s()ﬁﬂwcg,l %@%&f@m %ﬁ Eﬁjm elﬁﬁp)(S)NﬁRM,

NHdt\!é)N(R égi )-NR14OW@1|3tNR)4C(SN( ng?t hyl) 2,

OR14, O) R14
ol&}( o) mﬂRd),@@ym@mmH 1@HRhamlogeroamerc9> +1-Cs alkyl), -N(C-Cs

o SR S SR oo <o

Tkyl Ay D NHBRI} aliy NHS BRI, 2R,
. }&N%%g;ok}&oﬂ V) o (9 R(1:4Mk%{y25) L -Cs-Cra

cyctoatiyk)-Riumyh -naphdpys)- &Ktp]?@nzmbered heterocycle, OR14, —O(CH):OR 4, -
C(O)R14, -O-C(O)R 14, -C(O)(CHz)y-R14, -O-C(O)OR 14, -O-C(O)NHR 14, -O-C(O)N(R 14), -
C(O)N(R14)2, -C(O)OR 14, -C(O)NHR 14, -S-R14, -SOR 14, -S(O)2R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 14, -NHS(O)zR 14, O-C(S)R14, O-C(S)ORy4, O-C(S)NHR 4, O-C(S)N(R14)s, -
C(S)OR 4, -C(S)NHR14? -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)R 4, -NHC(S)NHR 4, -
NHC(S)N(R14)2, -NR14C(S)NHR 14, -N R14C(S)N(R4)2;

Ro, Ryg, Rl.l’ Ry, and Ry; are independently -Ym(R.), wherein -R, is -H, halogen,
-NH,, C1-Cg alkyl, -NH(C;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),,
-NH(naphthyl), -N(naphthyl),, -C(OYNH(C;-Cs alkyl), -C(O)N(C;-Cs alkyl),, -
NHC(0)(Ci-Cs alkyl), -NHC(=NH, )NHp, -CN, -NO,, N3, -3- to 9-membered heterocycle, -
OR4, -O(CH3),OR 4, -C(O)Ry4, -O-C(O)R 4, -C(O)(CHz)p-R14, -O-C(O)OR14, -O-
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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,
WO NRIAGEH NHR14, -N RL4C(S)N(R14)2; 20 R8 is -M/RaA2004/000793
wherein -Rd is -H, -OH hal&ggens am no, -NH(Cl-C5
alkyl), -N(C1-C5 alkyl)2, -NH(phenyl), -N(phenyl)2,

C(O)N%Fa@%WfR&z alﬁsﬁﬁﬁ@{b% COPR D '\@O)NH'RM, TRy OBORy,
-S(OBRKENTHC(OYRRs CHHSRk PHS OIS M?S(Oégfhh,dé-lo@]Rm,Lbﬂéﬁ)ﬂRu, O-

N LR & T AR SN S Rt

NRM&%%%%\'Z WS)N@((% g?lmﬁg%’é?NH %&ﬁ%ét -N%IERSSZN(RM)Z or

Ri; anSRY) 2gbther wilhi@iieQatioh ateitiSRhich eacmis&tm]xbd join to form a 5- to 9-
NHsg; 2R14, O C(S)R14, O C(S)OR14, O C(S)NHR14,
mempgred SptFRYAFD. - O(S) OR14, - S) NHR14, - C(S)N(R14) 2,

N%m%ﬁ@%ﬁ C(RJE;& ﬁRldﬂﬁ’@( N 4%0(1%%1 1hfheréyl -naphthyl -3-

to 9-&1}]1:ﬁ1beﬁﬁl11.etel’&&pleam -RlBkenyd or ”deCe alitemylt v Yrr( Re)
erei.n

P NFIEBIL e damR ey - B S oa gy Bt ARG 01 2Cdalkymylenes

t ), -N(napht hyl) 2,
Q%%?ﬁﬂ{%%@?@’ﬁﬂwtl ?:ﬁ(%) N(Cl-C5 al kyl )2, -
NI—EE(c@)rﬁ@incEﬁemiehw n intdgeCfaniinZ€ydu to 6CN, - NO2, N3,
-3- to 9-nenbered heterocycle, - OR14, -(Q(CH2)nCR14,
-C(O)R14 -OC(OR14, -C(O(CH2)ri R14, OC(O)(P14
-0 WD 2004/ 106328 PCT/ CA2004/ 000793 144 I—é loohol.
- O O O) K{R14)The metlydyfiglarmgowhereindy 8}” L alooho
-S-R14, -SOR14, -S(O) 2R14, NHC( o) R14 NHSR14
_NHSOR14, - NHS( O) 2R14, O C(S)R14 O O( S) OR1 81
C( S) NHR1S, omegymm%@almd@mmhe 3 NHQE anol or ethanol.
-C(S)N(R14) 2, -NHC(S)R14, - NR14C(S) R14 - NHC( S) NHR14
-NHC( S) N(R14) 2, - NR14C(S) NHR14, -N R14C(S)N(R14)2 or
R11 and @12, Thegetthet okwlaim 6hehesinibaad eﬁﬁquéowhygmchlom acid -
each al%tached join to forma 5- to 9- nenbered
or a%@?@?%@ rgmie3fld R14 i s i ndependently -H, -Cl-C8
al kyl, -C3-Cl12 cycl oal kyl, -phenyl, -naphthyl, -3- to
9- nenbered het er ocy. or
al kynyl : T0each wethod tjﬁﬂl@ﬁlgﬂg@rﬁompouﬁé{@% E@@

_C2-CB al kenyl ene- or -C2-C8 al kynyl ene- 10 each m
is independently O or 1; and ea?_.%?n IS independently
. an integer ranging fromo q:\:h6 . The net hod of
~ claim66 wherein the organi cysekvent Rg an al cohol .
68. The nmethod of claim&67 .
met hanol or ethangl . 1569 NG d of claim 66
wherein the acid Reoaqyedoy ;

the method comprising the steps of:

(a) contacting a compound of Formula (II)



or aqueous hydrobrom c acid. 70. A nmethod for nmeking a
conpound of Formula (la) R8 R7T $ R6 R o Qm N-@
W@ER00R1A63B N~Q R 4 R12 R13 (la) 20 the net hpdI/CA2004/000793
conprising the steps of: (& contacting a conmpound of
Formula (11) WO 2004/106328 PCT/ CA2004/ 000793 145 R8
RNN RIO 4 R6 11 Q1 0 R RI2 RB3 R{Al) with a
compound of Formula (v) Mr) O R2 @ R4 s (v)
wherein Mis Li, Nap K R Rg presence of a
subst antial |y anhydr o sol vent, for
atime and at a te nt to nmake a
conpound of For nid}

]

I

with a compound of Formula (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)

Re R,
R10 Q4 A
I N R6
Ri1 Q1 =Qs3
NO 2R
R;7 N 4
Ri2  Rys Q2
.‘
10 (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 a compopnd of Formula (Ia)

wherein
15 Q is -O-, -8~ or N(Ry)-
Q2 is -C(R3)- or -N-;
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QA H-B R11 RZ N%i-R4 R12 R13 10 (vi) wherein Mis
defi ned as above; and (b) protonating the conpound of
waoroada&2§ vi) wWith an H+ donor for a time and PEI/CA2004/000793

temperature sufficient to mMeke a conpound of Fornmnul a
(la) wherein 15 Q is -0-,,-S- or N(R)- Q@ is
CQB@C R% oNIN-; WO 2004/ 106328 PCT/ CA2004/ 000793 146

- 5) orN-Q4|s C(R9) or -N-; RLis
YQ@R&F(Ry)heré\in Rais -H -OH C1C8alkyl - C2-

c8
o B PR 0F R URER g PRE y-
Cs- C@WW%H“ o¥11 5naﬁﬁ((l}9)lé(m(-)3)4 fo. %gi}lé%@rgﬂlﬂatero@@ (-OFZ), BO(CH,),OR 4,

-C(OJRQ) P@-@(@)&m, ~CCOWCBRYAR 145 € @X@D@&ﬁ; -O—§)((Pe)&\hHR*4S@&ﬂO)N(RI4)2,

confeEp e Ve, SAESbon. .
NHS):%E%%N R14) 2, 19 0%0&161@%1&&14 @@R‘i o@ngC( S) NHR14 |

C(S zS)(N(SDQR)42 -C(S syasmmoz Hcasbmmusmm@ 2:

NH&ER@%@#@ ARG ) RPN S & Rty ™ ©

NREZ is fpb{;:l-cs W}or-éﬁ I\I3 - C1-C8 al kyl, O(Cl C8
aI kyl), -C8 al ken - C8 al kynyl

cyBb.ddi Rl}d Rs arg h@wenc%nﬁﬁ phi{Rg), whegein 159%9111955113 dNHz, -CN,
NOL 5y akasccs ) TRy Gy R e s g e s oo allymyl, -CC
cycloaﬁk)@g %léi??l %%ﬁ%loﬁmééﬂ&eﬂ%%?:m E@R)42r0(CH2),,0R14,
-c<0)nm<<a>)¢@zm, @MZ)H-RNMQ)ORM ORIR 15, -O-CONR1s

G OB IR S SR G

-NHRBR4. g@sHB@G Ri NP@C@)RHRBLC S d&!@(@mm& O- C(S)N(R14)z,
- NR14 NHR14 -N R14C(S) N

CORMRRELS h&(S)N(RIm):t, R4 o HM(SBWQNHC@M%RW
NHGSPOROSE NRLDERR PO PR G B My ot
withithe ﬂﬁboﬂ'htom to Wthh 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 Rs is not H;

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

R7 is -Yiu-(R.), wherein -R, is -C;-Cg alkyl, -O-(C;-Csg alkyl), -O-benzyl, -OH, -NHj, -
NH(C;-Cs alkyl), -N(C,-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,

A—CN, -N02, -Nj, -Cz-Cg alkynyl, -OR14, —O(CHz)nORm, -C(O)R14, -O-C(O)RM, -C(O)(CHz)n-

Ry, “0-C(O)OR14, -O-C(O)NHR14, -O-C(O)N(R14)z; - C(OIN(R14)3, -C(O)OR14, -
C(O)NHR 4, -S-Ry4, ~-SOR 14, -S(0)2R14, -NHC(O)R 4, -NHSR 4, -NHSORy4, -NHS(O)2R 14, -
O(CH3),.C(0)O(CH3),CH3, O-C(S)R14, O-C(S)OR14, O-C(S)NHR 14, O-C(S)N(R14)2, -
C(S)OR4, -C(S)NHR14, -C(S)N(Ry4)2, -NHC(S)Ry4, -NR14C(S)R 4, -NHC(S)NHR14, -
NHC(S)N(R14)2, -NR14C(S)NHR 14, -N Ri4C(S)N(R14)2;

Rg is -Y(Rq), wherein -Ry is -H, -OH, halogen, amino, -NH(Cl-C5 alkyl), -N(C;-Cs
alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl), -N(naphthyl),,-CN, -NO,, -N3, -C;-Csg
alkyl, -O-(C:-Cg alkyl), -(C1-Cs alkyl)—OH, -C,-Cy alkenyl, -C,-Cs alkynyl, -C3-Cyz ‘
cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 4, —-O(CH;;)HORQ, -
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R6 is -H, halogen, -OH -NH2, -Cl1-C8 al kyl, or
-O(C1-C8 alkyl); R7is -Ym(Rc), wherein -Rc is
W0 gb4/@%328 kyl , -O (C1-C8 al kyl), -Obenzyl, -QCT/CARDA/000793
- NH(C1-C5 al kyl), -N(Cl-Cst7al kyl-)2, -NH(phenyl),
-N(phenyl ) 2, -NH(napht hyl), -N(naphthyl)2, -

-CN, -NQ2,
CO)RP 0RO AN KT o R IS paR L A O R ), -

C(OKL:1) MRIOR 1, E@C)HN;RLE)Ry, SO%Q)S{(CBMZNHC(O)RM -NHSRy4, -

C(OLNHR14, -S-R14, - SOR14, Q
NHS% %@)ZRW@F@@)RMMQRW QF@(S@)J&I&( 3 C(S)N(R14)z,

| C(S%%)%@QF%W ﬁ?iof‘%&)s%“sf\%ﬁ@gm éﬁ”ﬁﬁ@ﬁlml%

NHCCS)EXNQBMWMC(WNHIS) RIR 1, C($INR,2) R14, NHC( S) NHR14,
% ) NCRL4) 2, - NRLACK )NHR14 N RL4C( S) N( R14) 2; SO
RS 10y Ry 1RBY 2 S%hR et inslrgendently +Yom(BY), Whetigda is 2 halgen,

LR S 0, ) A gy

-NH(hiphthyOl —N&apﬁhkw C@Nﬂﬁ@ aﬂ*ﬂ)! LQ(O)NKCil-Cﬁlkyéz,
C8 al k
NH@@ é Pﬂkylh ﬁf%%@ﬂNHz H‘i%hrﬁ% -NOg N3 o3gf>r9etn@@b@rad heterocycle, -

OR%?%%?E%O%% 19 P R H Brdy 076, o

C(O)RHB){, SBRJ(0)R(Ry.); CECNH(RR)A rC(O)OK;( QLIOIRIHR 4, -S- R14, SOR14,

S(O)gRC( %ﬁé@@i NH e %ﬁxﬁl H&tcs; 14,%&2\) g C(S)0R14, O-
i T L e

NRmO(SSRN( RSIHWS)NHHG( E}Rl(s)N(mmm(@msmHRquq R NERI(R 1), or
%mq é\'téaer -NRIAC( S)NHRIA, - N R14§§ilﬂ)iN(R| 4) 2;
Withdhs corhan afem toskich g yointafea) a 5-to 9-

| meﬂMh%@h&e oRRid:s -H hal ogen, -NH2, Cl C8 al kyl ,

NH( C1- C5 al Ryl ), -N(CL-C5 al kyl)2, -NH(phenyl),
- NeptteRyliy mdepenﬂlbi(tba-@ht -GyHCR alkyNC@apivt dyglopkyl, -phenyl, -naphthyl, -3-

to 97{,%%?%%@3%?{5% b, a%cf) &I“(@)q%s k) |
O?fié’lpﬁ_{'gs %ﬁ%ﬁﬁ@rﬁl&‘ gl%‘fg%?i%%&- 8)32 %é%eﬁylﬁ?%&"@ -Cgalkynylene-;
oe@(@@sem;:per@ent@( @NHRDA, - O C( O) N( R14) 2,

?)c‘j'}l’z‘hﬂ?lg@&ﬁ%%' @&pteg%%%%@wﬁ@%? * NHg(Og)lg’Rm,

OC(S)R14 O C(S) OR14, 0- C(S)NHR14, O C(S)N(R14)2,
C(S) OR14, -C(S)NHRL4, -G (S)N(RL4)2, - NHC(S)R14, -

Nﬁl Rif 2( C(S)Sﬁil o ﬁ%%%?%g 5%%[) é‘i iolverg 1§TEahydroﬁ1ran

t ogetddethylwiliep t he carbon atomto which each is
attached, join to forma 5- to 9- nenbered
’heterocycl e; each R14 is independently -H, -Cl1-C8

al kyl , - GB C12A equ{daabkmbkmg RReRipound sRRNHA (Iby 3-



to 9-nmenbered heterocycle, -C2-C8 al kenyl, or -C2-C8
al kynyl; each Y is independently -Cl1-C8 al kyl ene-,

wWO0 gR4/@8328 kenyl ene- or -C2-C8 al kynyl ene-; 20PE€ECA2084/000793

is independently O or 1; ah@ each n is independently
an integer ranging from6 to 6. 71. The nethod of
claim 70 wherein the aproti§ sollxent is
tetrahydrofuran or diethyl gthdgr. 2542. A nethod for
maki ng a conpound of Formul a [FTb)\\W0/2004/ 106328

PCT/ CA2004/ 000793 148 %@LB ~S 6 RLO Q- N _@8

conpri si ng
Rt

, R7 R0 4 R6
i *Efﬁ%qund of
R 2 R4

NRI1 QL HO RI12

Formul a (iv) TQH—

(Ib)

comprising contacting a compound of Formula (II)

with a compound of Formula (iv)

@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 (Ib),

wherein

Q1 is -O-, -S- or -N(R))-
Q2 is -C(R3)- or -N-;

Qs .is -C(Rs)- or -N-;
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2 Q@ 4 (iv) in the presence of an organic solvent and

a protic acid, for atinme and at a tenperature 10
wa@adotitedsesit t o make the conpound of Fornul a (1B)T/CA2004/000793

wherein Q is -0-, -S or MYR)- QR is -C(R3)- or

-N-; @B.is -C(R5)- or -N-; WO 2004/106328

PCT/ CA2 49 Q4 R9 NORL
Yn(Ra)@Q\%gf{ng)g%;ﬁ R C( R cgra| -8

I k | I
anagmlh)i}l ISC%(@Z)t hgtgﬂy:‘%ered ﬁiqtge(?% Qﬂ?‘é“bbﬁiﬁﬂgw “Co-Cs
alkySYIGIC R Aoatk Y R, o) BLth nﬁﬁﬂa)efe@'l[%)did)cylaﬂethRM,

0((@@@)%\]%1?%103143)(6 RQC& HR14 H&P%O) s (‘—@))@RM,S@%@@)NHRM, -O-
O PR A T Ao O

-NHC(G)glﬁRé\lmSIgh CMMEM%IEHS%%WO)M S)ASRLA, O- c<s>ok14, o-
C(S)N%.b( 56;1\@@5 ") z,H&@))ﬂgls) -NEENHR - c}smﬁm&%&g{(m;,
NRl%ﬁzpshE‘an%@N%i (N SO SR EON Rz

C1-C8 al kyl , 0(c1 8
aI kyl) Rzéthe FRS%’II“ cs al kynyl c3-Cl2

. cycloal k nyl,. -nap ht t09merrb

: hét er 00%4%4 an&lgﬁigfre in Mﬂ(Rb)’ v@(eglm is -H %alogen -NH,,

CN; @% Q%}’cizl‘fq c%%%%“@%; zanqﬁ% 8%%05%%1 _C,-Cy alkynyl, C3-C1

cycledlkyd) QRidyl, n@PIPhNHRE40 O-feriticted hdaRiykle, —S(RQ), 2R(GH,),O0R 4,

o S Bk Re SRy, ReBuR 9 LONRIn
CORRRIE Q5% G R P R ey Rk e ORs, NHSR 1

“NHSRIRLA4CVES(BIRR4;, O (SRS IRy, 20-6H SREHR gl ORA(S)N(R 24, -

s LB TN For MM AT et SRR . -

NH(g5St)N(R1§d§e N?{lﬁU@?NHRhPtN'I(M@ N@Rm)%ﬁglandiﬁg IR and tclgriogether
t R6 i3S -H, ha ogenri, -OH, -NHA2, -Cl-
withgh& gdrpomatom@o (vﬂ:[iel(:@lchh&(gtta):hed?j’om talfoR8 aa¥-do 9-membered ring, with

the B iRD o 1y i) 21%762*%& Faa i )0

“NH(phenyl ) . -N(phenyi NH( napht hy|
(Phepyl) s koo TOH 2, o PR 0. cc1-cs aliy

R7 and Rg are independently -Y,(Rq) wherein Ry is -H, -OH, halogen, atﬁino,
-NH(C;-Cs alkyl), -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
—N(naphthyl)z,-CN, -NO,, -N3, -C;-C;s alkyl, -O-(C;-Cg alkyl), -(C;-Cs alkyl)-OH, -O-benzyl,
-C,-Cg alkenyl, -C,-Cg alkynyl, -C3-C1; cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered
heterocycle, -OR 4, -CH20(CH2),OR 4, -0-C(O)R 14, -C(O)(CHa)n-R14, -C(O)R 14, -O-
C(O)OR 4, -O-C(O)NHR 4, -O-C(O)N(R14)2,- C(OIN(R 1)z, -C(O)OR14,';C(O)NHR14, -S-Ry4,
-SOR 4, -S(0)2R 14, -NHC(O)Ry4, -NHSR 14, -NHSOR j4, -NHS(O),R 14, O-C(S)R 14, 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 14, -NR14C(S)R 14, -NHC(S)NHR 4, -NHC(S)N(R14)2, -NR14C(S)NHR 14, -N
R14C(S)N(R14)2; | |
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20

-N(naphthyl)2,-CN, -NO2, -N3, -Cl1-C8 alkyl, -O(Cl-C8
al kyl), -(C1-C8 alkyl)-OH, -0 benzyl, -C2-C8 alkenyl,

wWO0 g4/@®328 kynyl , -C3-Cl2 cycl oal kyl, -phenyl, PCT/CA2004/000793
-naphthyl, -3- to 9-nenber&# 25 heterocycle, -OR14, -
-CH2Q(CH2) , 10R14, -O-C(OR14, -C(O(CH2)n R14,

L9 R, O RO RO R e SO v ) whersip, B 1,

halog8a,RNH,, Cr-6Rk, -NH((Q)-Qgﬂé}('%) -NKCA-O Bk’ﬁl)z, Ngglﬂ};ﬂ}’l), -N(phenyl),, -
NHiphiy e AT BYOR S KORITGr 2ot QN el N4 NHC(O)(Ci-Cs

I D R St AR Aps GREAR S

-CHM(QHQAORQW E(OCWRIL CAZW@JPQHCI%Q 3C(03F0,4,RD-CROYOR R1L-O-C(O)NHR 4,
and R13 are independent Ym Re wher ein Re is
0-CUPN RN R, “GOIOR: ar e NHR R 65 SORey 1S OaR1ss -

N R NP OR RO 2kﬁ4c?“§@$a¥b%§@?§w P-CONHRs,

O- C{WﬁlcﬁomlkWO@NW@)N(HM@-NHC@)RM -NR14C(S)R14, A
NHGED SHB g e N (S ByRat)s s MRS INAB R C D By ARy and R

togeﬂgr 8@%&% ?_;5!1}2% étomég(gﬁh%%? é&t@% s foQ&qcfﬁH:gl%Ambered

heter@yBlbd, - SORL4, -S(O) 2R14, - NHC(O) R14, - NHSR14,
- NHSOR14, NHS(O)2R14 o C(S) R14 OC(S)OR14

OC(SN 4 -
S 8 0, T S

| naphtmaqu*s)tw?mm@red hmupe@; hﬂﬁmalksnvlmm@zﬁf;sm(l ;2 or

R11 and R12, 10 together with the carbon atomto which
each i s eath Hahmdﬁpejndemﬂy € 1fCy alirderte-, -Co-Q-allemylene cor -Co-Cg
Ik rocycle; each Rl4 is independently -H -Cl1-C8
a yé‘V{f‘? - C3-C12 cycl oal kyl , phenyl, - naphthyl, -3- to
9- msnbered het er ocycl e - al kenyl, or -C2-C8
al kynyl ea@y@ﬁsmdpgeqdﬁa@p%ﬁaw_y - C1-C8 al kyl ene-,
-C2-C8 al kenyl ene- or -C2-C8 15 al kynyl ene- each m
i s i ndesasidetstingepgndantly anantdgesaariging emi thigehendent | y
an integer ranging fromO to 6. 73 The net hod of

$|4a| .rphgzﬁé\?ﬁr'gﬁ ot%mgtlﬂﬁd 3F 9]3@1& \A%]er grenn t:hﬁ 01;'%%1 o%ll‘fe%p % an alcohol.

met hanol or ethanol. 20 75. The nethod of claim 72

wherein |d [ ous rochlorjc id or '
aqueous if{;dr 0 ti’ ggf lmigg% hrEt Sﬁicf’g?%ﬁﬂ}ﬁﬂ?‘?&(’]aor ethanol.
conpound of Formula (1b)

75.  The method of claim 72 wherein the acid is aqueous hydrochloric acid

or aqueous hydrobromic acid.

76. A method for makiﬂg a compound of Formula (Ib)



WD 2004/ 106328 PCT/ CA2004/ 000793 151 RB R7 s R6 R'o

Q- N-@B QL RR-N\ @ R4 R11 R12 R13 (Ib) the
woredohoeb3eonpri sing the steps of. (a) contacti NBCECA2004/000793

conmpound of Formula (I1) KB R7 RIO 4 RE RI1 H Q O

5 R12 R13 (Il) wth a conpound of Fornula (v) MO'F -

"INN =c3 R2 @ R4 (v) 10pherétn Mis Li, Na, K Rb

or Cs, in the presence of S ubg

aprotic organic sol vent,

at a

o

the method comprising the steps of:

(a) contacting a compound of Formula (II)

Rg R;

7\
N
R11 Qs o

Re

™)

10 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)
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R'" 1 ONRG RI1 H\ / Q1 B R N~Q-R4 R12 R13 2
(vi) wherein Mis defined as above; and (D)

w@eobooses ng the conpound of Fornula (vi) w t hP@NCAR004/000793
donor for a tine and 5 atl1® tenperature sufficient to
make a conpound of Fornula (IR) wherein QL is -0-, -S .
or -N(R1) - Q2 is -C(R3)- or -M8; RB is -C(RS)- or

-N',- 10 is -C(R9)- or -Nk Ra), wherein
Rafs CH ZoH - G- C8 /- 2 Renyl, - co-cs

al kynyl , -C3-C12 cyd oa -naphthyl, - 3-

to 9- merrbered heter ) NnOR14,

-C(O) R14, -O CRR Q3- O C(O) OR14,
- O C(O NHR14, -0- %lo %

-C(O) ORL4, -C(O)N @ s{®) 2R14, 15
- NHC( O) R14, -NHSR14,12 N -NHS(O)2R14 - 08( 0) 20-,
O C(S)R14, O C(S)OR14, o- C(S) NHR14, O C(S) N(R14) 2,
-C(S)OR14, -C(S)NHR14, - )(%&14)2, -NHC( S) R14, - .
NRL4C( S) R14, - NHC( S) NHR14, S) N(R14) 2,
_NRL4C( S) NHR14, or - N RL4C(S)N(R14)2; R2 is -H,
-Cl1-C8 a{hksﬁlansed?@abmq,aadd R5 are independently
-Yn(Rb) wherein Rb is -H, hal ogen, -NH2, 20 CN

al k |
aI kenyl | | ) p&to&m‘%]tks ViRY O%g okf ?H‘(‘ECI? &(’:S 5‘11':?))%' " ‘Eﬂﬁ’@ﬁ fﬂr atimeand
ata thlh‘)é lsufficient E&mﬂkd@&ﬁiﬁﬁcﬁﬂd ek
D) nORLA O R oqc))%ffz‘ﬂmg?c))(cm)n R14,
whereiy C(O) OR14, - O (O NHR14, -O (O N(R14) 2,
“C(O N(R14) 2, -C(O) ORl4, -C(O) NHR14, -S-Rl4, - SOR1A4,
- S( O) 2RQY i ~NHSK-Or YR, )- NHSRL4, - NHSOR14,
_NHS(O) 2R14, O C(S)R14, O C(S)ORl4, O O S)NHRL4,
O C( S) NQR1gHGIR3)- 2D 1¢(,S) CR14, -C(S)NHRL4, - C(S)N(R14)?2,
“NHC( S) R14, - NRL4C(S)R14, - NHC(S) NHR14, WD
2004 15 28 (RRTY. 6A2904/ 000793 153 NHC( S) N( R14) 2,
CNRLAC( S 6%§NHR14 "N RI4C(S)N(R14)2 or R3 and R4, or R4

and RS, of, QO&IRE)- or -N-;
Rj i8 -Ym(R,), wherein -R, is -H, -OH, -C;-Cj alkyl, -C,-Cs alkenyl, -C,-Cg
alkynyl, -C5-Cy, cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4,
-O(CH2:OR 14, -C(O)R 14, -O-C(O)R14, ~C(O)(CHa)y-Ri4, -O-C(OYOR4s, -O-C(O)NHRy, -O-
C(O)N(R14)2, - C(O)N(R14), -C(O)OR 14, -C(O)NHR 14, -S-R4, -SOR 4, -S(0)2Ry4, |
-NHC(O)Ry4, -NHSR 4, -NHSOR}4, -NHS(O);R 4, -OS(O)ZO', O-C(S)R14, O-C(S)ORy4, O-

C(S)NHR 14, O-C(S)N(R 14)2, -C(S)ORy4, -C(S)NHR 14, -C(S)N(R 14)2, -NHC(S)R 14, -

NR14C(S)R14, —NHC(S)NHR14, -NHC(S)N(R14)2, —NR14C(S)NHR14, or-N R14C(S)N(R14)2;
R, is -H, -C;-Cs alkyl or -OH;

R3, R4, and Rs are independently -Yi,(Ryp), wherein Rl; is -H, halogen, -NH,,
-CN, -NO,, -SH, -N3, C;-Cg alkyl, -O-(C;-Cs alkyl), -C,-Cs alkenyl, -C,-Cg alkynyl, C3-C;,
cyéloalkyl, -phenyl, -naphthyl, -3- to 9-membered heterocycle, -OR 14, ~O(CH;),OR 14,
~C(O)Ry4, -0-C(O)R 14, -C(O)(CHz)y-R14, -O-C(O)OR14, -O-C(O)NHR 4, -O-C(O)N(R14),
-C(O)N(R14)2, -C(O)ORy4, -C(O)NHR 4, -S-R14, -SOR 4, -S(O)2R 14, -NHC(O)R 14, -NHSR 4,
-NHSOR 4, -NHS(O)2R14, O-C(S)R 4, O-C(S)ORy4, O-C(S)NHR 14, O-C(S)N(R14)2, -
C(S)OR 4, -C(S)NHR 14, -C(S)N(R14);, -NHC(S)R14, -NR14C(S)R 14, -NHC(S)NHR 14, -
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with the carbon atomto which each is attached, join
to forma 5- to 9-nenbered ring, with the proviso that
WO 200@304338 - C(R5) - and m=0, then R5 is not H;, RBCT/€A2064/000793
hal ogen, -OH, -NH2, -CI1-C81®lkyl, or -O (Cl-C8 alkyl);
5 R7 and R8 are independently -Yn(Rd) wherein Rd is

NHC{EL)N ! H?@@Q 'Uﬂi\rlz( (’gﬁl(lft)%é)c% ﬁﬁ?ﬁ aigﬁtqgﬁ#za%dﬁs together

Wlththlé n:a‘bhm hlty)h') @ wlﬁbh each@attach&i jeiftie fimad fytb 9-mEnbé&sdd G8g, with

-C8 - O benzy I -C2-C8 al kenyl ,
| thep Q;glagéf rcﬁi s:;anéflz— 1P<9P H; phenyl ,

naphth - to 9-nenbered heterocycle, -ORl14,
cﬁz)lswfbhmloge@ -0ty Rils, Qas@jm) -0-(@1<Cs alkyl);

C(O) R14, -0 10 C(O) OR14, -O C(O NHR14,

-0 (O |B(7 Riid R3 ,are ﬁd@m@mm-xm(m\’@m% s CHO) O#iREdogen, amino,

-NH(‘znél@éﬂDa Rbslorbiba RBtdeay RN Chenyie o]zt
N a2 R S e o R FEPEPHD. (RS AIRPH, -0-ben

Cz-CNRKK@S)IN(CRELQIs) eahynyNRCé.C(l Skl -phbnyﬂi]:ﬂ@(lﬂ);ﬂl( Bl Pmetibered

hetefiRriEs D -LH-OH TR sgah CORR e, D b iy -C(ORte -O-

C(O)MCJO @Qoghm{l 4lec() bﬁlgﬁ)f a'dt@rhga ﬁ)tz,r':' 26!%}4! JO(O)NHR 14, -S-Rys,
-SOR@( @(meﬁﬁq@&i@ -NHsm@@NmmRa&r&H&(@»mm, O-C(S)Ry4, O-

c(s)'@ﬂ?((?éégﬁ%%@r @E@%ﬁ@l&g‘;ﬁ(@%&ﬂﬁmﬁﬂ GRS
R cg)% @@4 .Nﬁbgé)ﬁ)lﬁ% A NGB INRL A (SNHR 1, N

)N(R14)2 C(O N(R14)2, -C(O OR14, -C(O) NHR14,
-S-R14, -SOR14, -S(O) 2R14, - NHC(O) R14, -NHSR14,
NHSO?].R&, RINHS(; (R 2Rindl, R @afe(ibjldpbaderfly CYQ K ivherein R, is -H,

halog@{ Sﬁﬁe'\'@ggalky?hﬁ@ N,(:gRilﬁ 21}\,,:@%(@,@14 )z, 'ﬁ@gﬂy@l@mnﬂ)z, ,
NH(Rlla\Bﬁﬁ) '\K\IRgﬁla%h&Pr 32,'\6@ I*Vf&)d\”'émaﬁgl)é {éb S—H“Ql?%ﬂ%mNﬂLC(O)(Cl-Cs

alkyBa N HCENH4" ;NHQGICN, ave,, Ny, f-mm%nsmbbmdaewmvbelep@mz,s

S o TR LA TSRO b Zo.ciape.
-GG OB A Epon 2 R 50 B0t -

NHC(@RGS-HMHRBny EHBORgy; -NES(WER 1400KG(BYR ano- C(S%Rﬂaﬁm('ﬁ)NHRm,

o-ClN B IR o SAERi0 e SHve 26basIieE s, -
NH&@TN%&O %H@Q@)ﬁﬁm)} SIQR14C(S)NHR14, -N R14C(S)N(R14)2 or R11 and R12,
together with the carbon atom to which each is attached, join to form a 5- to 9-membered

heterocycle;

eaph R4 is independently -H, -C;-Cs alkyl, -C3-Cy, cyéloalkyl, -phenyl, -
naphthyl, -3- to 9-membered heterocycle, -C,-Cs alkenyl, or -C,-Cs alkynyl;

each Y is independently -C;-Cg alkylene-, -C,-Cg alkenylene- or -C,-Cg
alkynylene-; '

each m is independently 0 or 1; and

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



77. The nethod of claim 76 wherein the aprotic sol vent

is tetrahydrofuran or diethyl ether. 78. A nethod for
woredoiengp32s conpound of Fornmula (11) R8 R7 R1O FHI/RA2(81/000793

QL 0 R12 R13 5 an conpri $4ng contacting a conmpound

of Formula (iii) RIO R11 4 /B(OH)2 R12 Q1 R13

(iii) wsh a . (id). RB.R7. Br.

10 O (ii )7t7' or %?%W&%%%ﬁﬁ%%%ﬁ%%@amﬁ ?041‘53%%@%‘1”"‘““
or e &hg328 PCT/ CA2004/ 000793 155 R8 R7 R5 Br \ N\

NNRLI5 R6 (iia) 1in the presence of an organic’

sol vent, a base, and a Ni or Pd catalyst, for a tine

and at a78enpey mkthog ferhikifg £BbmbOunIRitF ofmeREPUNd. Of

Formula (I11), wherein R15 is independently CI "5 to C8

al kyl, cycl oal kyl or phenyl and wherein

R10

R11 Q4
H—B(OH),

R1 ) A Q1 :

Ri13

(iii)
with a compound of Formula (ii)
Rsg R;

Br 7\ Re
N
10 O

(i)

or with a compound of Formula (iia)
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Q is -0-, -S- or -N(R); @ is -C(R3)- or -N; @B is
-C(R5)- or -N-; 10 4 is -C(R9)- or -N; Rl is

WO YoogRe328 wherein -Ra is -H -0OH -Cl-C8 al kyl pPCF/CA2088/000793
al kenyl, -C2-C8 al kynyl, 183-Cl12 cycl oal kyl, -phenyl,
-naphthyl, - 3- to 9-nmenbered heterocycle, -OR14,
Q(CH2) nOR14, -C(O) R14,Rs O GO R14, -C(O) (CH2) n- R14,

0 (O CR14, -0 OO NHRLY¥e=( 0= RG(O) N(R14) 2, -
C(O N(R14) 2, -C(O) ORL4 4, -S-R14, - SOR14,
“S(0) 2R14, 15 - NHO(O R4, N NHERI4%5- NHSOR14,

- NHS( O 2R14, -OS(O)ZO OC(S A, O C(S)OR14, O-
C(S)NHR14, O C(S)N(R14)2, - ) 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 or - N R14C( S) N(R14) 2;
R6 is -H, halogen - al k or.
in the Presececs ag|ogAnye thVPnér@d?aRB aa«i a Nlr?a é’ﬂéﬁf&gvﬁ’t ifQr a e ppd at @

tem%qr%{e)suffR Wr&i @kgﬁ%s)g@d )fp? &% p%%‘%&éﬂd@nﬂy Ci

to Cz NN 3p&baKy) or pheiklnaght hyl )2a CN -N2, -N3, -Cl-C8
° Sh\m pe (%’:1 &%kyn Z(Cl-C8 alkyl)-OH, -O benzyl,
wher&ilz C8 aI kenyl , -C2- C8 al kynyl, -C3-Cl2 cycl oal kyl,

phenyl naphthyl -3- to 9-nenbered heterocycle,

i O C(O Rl4, -C(O (CH2)n R14, -
-0 mﬁg%%d@ﬁ”’ o &(03 NHR14, . o) (C( 0 ¥\|( R14) 2, -
(O N(R14) 2, %1 _C(O) NHRL4, -S-Rl4, 25 - SOR14,
-5(0) 2 ‘Rﬁéd‘ Z, -NHSR14, -NHSORL4, - NHS(O) 2R14.
O O( S) Rl4,. o (S) QR14, 0=C(S) R4, O C(S) N(RL4) 2

C(S) ORLAB I8¢ -C(S)N(R14)2, WD 2004/ 106328
PCT/ CA2004/ 000793 156 NHC( S) R14, - NR14C( S) R14,

- NHC( S) MBS AC(RoMHE(-BYN( R14) 2, - NRL4C( S) NHR14, - N
R14C(S)N(R14) 2; R9, Rio, R11l, R12, and R13 are
i ndependélns I-YméRvéh(vR@)rem\Héﬂsl -, 0] €1=G4 alkyhaiCofesrplkenyl, -C2-Cs

alkynNH( Ewg';%,ﬁ:}jcloa lf%’p‘ﬁg N|1_|( anph%}g -@ytcﬁé rﬁ?rh\gc??%d ﬁéeﬁl:ﬂé ). g)R14, .
-O(CF%; gkél h@{?r%é% c1b?;'§ 4C|Jck<@§<@mm¢, -OQ(O)YORE] -GE(O)NHR 4, -O-
C(O)I\RRm)zL\BC(QB‘I(thz,QC@)ﬁibn,e@(éEﬂéRaeyS:R@; §%4‘S(0)2R14

e v
C(S%%\Ié @‘@é]) (RE%%).@@QRM’ %@»NHRM} rC(§NB§-14)2, MM‘)RM, .
NR KK} ZRHC(SDIERS) RIAC(ONG B RIRHC OISR MR N RGN R

O C(S)N(R14) 2, -C(S)ORl4a - C(S)NHRL4, - C(S)N(RL4) 2,
- NHC( S) Rtdis ~HNRAIS §4S) OFi4-NH,, -C;-Cg alkyl, or -O-(C1-C alkyl);

R and Rg are independently -Ym(Rq) Whereln Ry is -H, -OH, halogen, amino,
-NH(C;-Cs alkyl),‘ -N(C;-Cs alkyl),, -NH(phenyl), -N(phenyl),, -NH(naphthyl),
-N(naphthyl)2,-CN, -NO, -N3, -C;-Cg alkyi, -0-(C;-Cg alkyl), -(C;-Cs alkyl)-OH, -O-benzyl,
-C,-C8 alkenyl, -C2-Cg alkynyl, -C3-Cy; cycloalkyl, -phenyl, -naphthyl, -3- to 9-membered
heterocycle, -OR 14, -CH,0(CH2),OR 14, -O-C(O)R 14, -C(O)(CH2)p-R14, -C(O)R 4, -O-
C(O)ORM, -O-C(O)NHR 14, -O-C(O)N(R14)2,- C(O)N(R14)2, -C(O)OR 4, -C(O)NHR 14, -S-Ris,
-SOR 4, -S(O)zRi4, “NHC(O)R4, -NHSR 14, -NHSOR 4, -NHS(0);R 14, O-C(S)Ry4, O-
C(S)OR14, O-C(S)NHR 4, O-C(S)N(R14)2, ~C(S)OR 14, -C(S)NHR 4, -C(S)N(R14)3, -
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NHC( S) NHR14, - NHC(S) N(R14) 2, -NR14C(S)NHR14a - N
R14C(S)N(R14)2 or RI1 and R12, together with the

W@ 200baos328 om t 0 whi ch each is attached, join tBCT/OAR03000793
5- to 9-nenbered heterocytie; each Rl14 is
I ndependently -H, -Cl1-C8 al kyl, C3-Cl2 cycl oal kyl ,

NHCUHRERUR, O R ARAWINHR Nm@)ﬂ@@mf@%h@cmmg R,

| kynyl'; eac
R14C(Sjbﬂ(alpa)1dent I y - Cl- C8 al kyl ene-, - C2-C8 aI kenyl ene or
-C2-C8 al kynyl ene-; each mis independently 0 or 1;

and eaCFlb Rld, Ry, mﬁmmw&fa mdlapleﬂden@sgéfm(Ra)mhminf Roiw-H,
. 78
halogshgAiHoe Coinalert, NECd- %w%w" e awyBr,-KHlbhensn, N(phenyly, -
/
eGP e O GRCE CLui, RpopTes gl Mncoycrc,
alklerNaIC(aNHaT)NH}EtCa\U -NﬁrsznaBe to %herﬂﬂwechlmtérocycdn‘ -ORaim -
8 wherein the base |s bar i um hydr oxi d

e Ha DB, OB CONE R ook i -QRAPIIRE, -O-CONHRys,

PR REORROh A RORP LRI TR 458 R -SORRs, -

NHCOPOTR GARMBR QONTIEOR, 1,5 NHIERR , BrO-B(SRR, GHCE)OR 14, O-C(S)NHR 4,
84. A

h ticall tabl e sal
0-CEMM Bty RN CIS N Rrgn - RHCR R NERE(S N
NHCHNER N, NacE§R@&hs, RRJEE)NHR 14, N R1,C(S)N(R14)2 or Ryj 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;-Cs alkyl, -C3-C; cycloalkyl, -phenyl, -
naphthyl, -3- to 9-membered heterocycle, -C,-Cg alkenyl, or -C,-Cg 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 is independently an integer ranging from 0 to 6.

79.  The method of claim 78 wherein the organic solvent is dioxane,

toluene or a dimethylformamide/water mixture.

80.  The method of claim 78 wherein the base is an alkali metal hydroxide

or an alkali metal carbonate.

81.  The method of claim 78 wherein the base is barium hydroxide or

potassium carbonate.

82.  The method of claim 78 wherein the Pd catalyst is PACl,(dppf).

83. A compound having the formula



R13 (Ic) and pharmaceutically acceptable salts
thereof, wherein: QL is -0-, -S or -N(Rl) 10 @ is
WO giomr3de320r -N-; QB is -C(R5)- or -N; 4 |SPCTZ(:R9004/000793
or -N-; RLis -Yn(Ra), whet¥in -Ra is -H -OH -Cl-

al kyl, -C2-C8 al kenyl, -C2-C8 alléy I, - C3-C12
cycl oal kyl, -phenyl, -naphthyl, to 9- nenber ed

het erocycle, -OR14, - n 4, 15 -C(O R14,
-O-(QR14, -C(O (CH2)n- (O OR14,

-0 C(ONHRL4, -O-C(OQO O N(R14) 2, -C(O ORr14,
-C(O NHR14, -S-R14, -SOR14, O , - NHC(O) R14,

- NHSR14, - NHSOR14, -NHS(O)ER14 -05(0 20-, O C(S)R14,
OC(S)(P14 O C(S)NHR14, 0- C(S)N(R14)2, -C(S)ORrR14,

S)NHR14 -C(S)N(R14) 2, -NHC(S)R14, -NR14C(S)R14, -

4).2, -NR1AC(S)NHR14, or - N
orplge?gc[%g F%’ﬁf)cﬁllﬂ% DS H -Cl- & o Kyl of -OH R,

R4, and arlg i ndependent | %B{b) wherein Ro is

-H, hal , 2 RpBPounENaving N3, -Cl1-C8 alkyl,
-0 (C1-C8 al kyl), -CZCSaIkenI - C2-C8 al kynyl,

- C3-C12 WD 2004/ 106328 PCT/ 062004/ 000793 158
cycl oal kyl, penyl, -naphthyl, -3- to 9- nenbered

het er ocycl e,

COR14, - O( CHBY nOR14,

SAHRIAN - O S) N( R14) 2.
- NHC( S)'NHR14, - NHC(S) N( .
- NRL4C( S) NHR14, - N R14C(S)N(R14)2 or R3 and R4, or R4
and R5, t ogechér Wi th the carbon atomto whi ch each
is attached, join to forma 5= to 9-nmenbered ring; R6
is -H hal ogen, -0OH, -NH2, g} C8 alkyl, or -O(Cl-C8 .
alkyl); R7 is -Ym (Rc), wheln -Reis -C1-C8 al kyl,
-0 (C1-C8 al kyl), -Obenzyl -OH, -NH2, - 10 NH(C1-C5
al lsyd ))harmblééﬁlrcﬂliy &dckythhle ,saltsNhLéﬂ@bﬁ Rhlepein:- N( phenyl ) 2,
-NH(naphth ),.-N(naphthyl)2, -CN, -NO2, -N3, -C8
ANRQY CH2) nOR14, -C(OR14, -0 C(O R14 -
%%&%;N _0 (O OR14, -0 C( O NHRL4,
e C(O N(R14)2, -C(O) OR14, -C(O) NHR14,
- SRIG-CRSMEAN-;- S(O 2R14, - NHC(O) R14, , NHSR14,
- NHSORL4, - NHSI&O) 2R14, :
Qz1s -C(Ry)- or
R;is -Yn(Ra), wherein -R, is -H, -OH, -C;-Cs alkyl, -C,-Cg alkenyl, -C»-Cg alkynyl, -
C3—C12 cycloalkyl, -phenyl, -naphthyl, - 3- to 9-membered heterocycle, -OR 4, -O(CH3),OR 4,
-C(O)R14, -O-C(O)R 4, ~C(O)(CHz)u-Ri4, -O-C(O)OR 4, ~O-C(O)NHR 14, -O-C(O)N(R14)2, -
C(O)N(Ri4)2, -C(O)OR 4, -C(O)NHR 4, -S-R14, -SOR 4, -S(0)2R 14, -NHC(O)R 14, -NHSR 4, -
NHSOR 4, -NHS(O),Ry4, -OS(0),07, O-C(S)R 14, O-C(S)OR}4, O-C(S)NHR 14, O-
C(S)N(R14)2, -C(S)ORy4, -C(S)NHR 14, -C(S)N(R14)2, -NHC(S)R 14, -NR14C(S)R4, -
NHC(S)NHR 4, -NHC(S)N(R14)2, -NR14C(S)NHR 4, or - N RisC(S)N(R14)2;
R; is -H, -C;-Cs alkyl or -OH; '
R3, R4, and Rs are independently - Y (Ry), wherein Ry is -H, halogen, -NH,, -CN,

-NOz, -SH, -N3, -Cng alkyl, -O-(Cng alkyl), -Cz-Cg alkenyl, -Cz-Cg alkynyl, -C3-C12
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-Q(CH2) nC(O Q(CH2) nCH3, O C(S)R14, O C(S)ORrR14,
O C(S)NHR14, O C(S)N(R14)2, 15 C(S)OR14, -C(S)NHR14,
WO GOSN0ERRL4) 2, - NHC(S) R14, - NR14C(S) R14, - NHC(B)TERIM4/000793
- NHC(S) N(R14) 2, -NR14C(S) N8R14, -N R14C(S)N(R14)2; R8
is -Ym(Rd), wherein -Rd is -H, -OH, hal ogen, anino,
< 1s l ( H
ere o Ry 5 oy DR oo d e oy DRIE Oy Ok
—C(O)RL;, O€‘~T‘€GD§|?~14 aCQQ/)(CHz)QRﬁ‘Cl@GH@DRﬂ )Q C(OWHBg,, -O- C(O)N(Rm)z,

@ ;, kG O)O%WMﬁsﬁumﬁﬁﬁw -5Q %ﬁ%@eﬁ%@&b 14 NHSR14=
SO RIS S0 B0 cn -

C(S;@RQ( Q)(B)HHR 14, -@SW@1NQ RINHCIS)R 14 GINB), MO (R) R 2 NHC(S)NHRm,

NHCM%MM 14, N@B%N(R%qlqg%@)ag 9 % and Rs, together

wit 9@:@08& %to_npfo ﬁzﬁ% 'is %%1% %%tg forfﬁ I\é(-llﬁ%ﬁ’l)ogred ring;

S) NHRI4,
qum)lﬁlﬂgen RHIBEHRY ACs allﬁsﬂ, O SJMMMMX

GRS ano WerapBie Ry Co Wiy e Co el -Gabeiiat. 1, N,

NHétﬂ,' (OSARD), N Q‘yfcie% @(rgﬂggﬁ 0, '\Hgﬂ:hﬁﬁz, ﬁrmﬂa})hthyl), -N(naphthyl),,
-CN, Nwmamu H4-0's alkwmamlmwo@m)nom I\E(@R—@ow@m

ORI Rz TRBYK e O-eDTRS), X Py N GDRR )2 -COIORw,
—C(G)NﬁR%%Qi}ﬁ; :S?{‘@ 4,%32§14%§#@@_0&Q§1( ggglﬁgf?)-ﬁngORm, -NHS(O):R14,
O@mwmchﬂmee,@4«(&)14;,@-d(smwmmﬁkﬂcowcsamm)z, -

B e S MR N i S B -

NH@E()Q(IEI% giHﬁlﬂMc@&ﬁ@@éL\' 1)4@%N§(1§2f0?14 - C( S) NHR14,

7106328
D)(Wlmn -ILSB HRi Ig)lopen, ammleIG(I‘Q)INHFGjalkyl), -N(C;-Cs

alky@”fﬁ%ﬁ%‘”ﬁ@wﬁé“%ﬁ%#%%,c N e NN e -Cr-Co

auqs a@l(clsc@élkﬂy h@dhdg ikt OHf -‘Unggaall'E_Enyl ocglcg rmgh o1, 60,-Cy,

terocycl €; R14°i’s i ndependent
cycl@alkyl -pheagl, ela@h&xyhl betm@ymembghé hyﬂerocydgpmmyl—o(cﬁz)n@Rm,

B ORI LRI R. ANl SE R -

C(O)NRR (8, T(OHOR!LTCO)NEIR 25 T A5 ORMY LSMWHR 4 RAW(ONRs5-NHSRys, -

i ndependent | y D o each n is indepen ent)@%
Ri4)2, -

o NHsaRegeNHse@angOf@(@aR@, DL IR, @&(sma&m&m

25

30

SRt SR A SR EE ey SR SR TR BT R -

NHCE(S)NR %, -NR;4C(S)NHR 4, -N R1sC(S)N(Rya)z;

Ro, Ry, Ri1, Riz, and Ry3 are independently -Yr,(Re), wherein -Re is -H, halogen,
-NH,, C;-Cg 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(0)(C,-Cs alkyl), “NHC(=NH;")NH,, -CN, -NO,, N3,.-3-to 9-memberéd heterocycle, -

ORys, -O(CH),OR 14, -C(O)R14, -O-C(O)R14, -C(O)(CHy)y-R 14, -O-C(O)OR 4, -O-

C(O)NHR 4, -O-C(O)N(Ria)2, - C(O)N(R14)2, -C(O)OR 14, -C(O)NHR 14, -S-R14, -SOR 4,
-S(0);Ry4, -NHC(O)R 4, -NHSR 4, -NHSOR}4, -NHS(0),R14, O-C(S)R14, O-C(S)ORy4, O-
C(S)NHR 14, O-C(S)N(R14)2, ~C(S)OR 14, -C(S)NHR 14, -C(S)N(R14)z, -NHC(S)R 14, -



86. A nethod for treating cancer in a patient, the
nmet hod conprising admnistering to a patient in need
wao benaod32ean ef fective anount of a conpound of PBCHCA2®4/000793
15 87. A nethod for treatimg a viral infection in a
patient, the nmethod conprising admnistering to a
hentN rReHS, eQRL RS L MR E(SN(R1a); OF
R o R e G R e o g, g SN
Ry stdrRig ttogathe2 vith thilcatbpiNato@ 10 WhiclHeRhd-pttached, ygin to form a 5- to 9-
nﬁ)goeg{ 106328, PCT/ CA2004/ 000793 160 NN HN OHOB\
memgyer hﬁf?ﬁ?%l:eeuti cally acceptable salt thereof. 89. A
CORRAR |, iONd&GRABENS 1Y -@l-epﬁk?lf,i!@yd:m@lﬂbwk?g clgﬁhﬂre Liyphthyl, -3-
I ef nt of the

carrier or vehicle”™ and an Tective anpu
5  to 9-comdewmdchetdrogyicld; REBEs alkegd, orACodishilgmnybr treating .

cancer_,in atient, ., the t hod c i Si .
i IR Fat e iGE g AP UaRe-g5 -Cr-Caalkynylenes
ef LGl Veind8RMatntRf 0 8r ;amRound of claim8s. 91. A

met hod for treating a viral infection in a patient,

t heachet isdudependantlyian gnteger aahging Gewlite®.to a patient in
need thereof an effective anount of a conpound of

claim88. 92. A conpound having the structure: OCH3

10 Br g N, A condposfion chiprisRBRYHaE REutdally Hedddtabld\@i@érivr vehicle
the pharnmaceutically acceptable salt 1Is
and an effective amount of the compound of claim 84.

86. A method for treating cancer in a patient, the method comprising

administering to a patient in need thereof an effective amount of a compound of claim 84.

15
87. A method for treating a viral infection in a patient, the method comprising
administering to a patient in need thereof an effective amount of a compound of claim 84.
88. A compound having the structure ‘
20 :




tartrate salt or nesylate salt. 94. The conposition of
claim 20, wherein the pharmaceutically acceptable salt

WO 20042@32%@rtrate salt or nesylate salt. WO 200B¢T/0A83@8/000793
PCT/ CA2004/ 000793 161 95. 16Phe net hod of cl aim 42,
wherei n the pharmaceutically acceptable salt is
tartrate salt or nesylate salt. 9¢. The nethod of
cl ai m 64, wherein the pharmaceutifally acceptable salt

is tartrate salt or nesylate saft.

O\P/O
-
\OH ,

HO

or a pharmaceutically acceptable salt thereof.
89. A composition comprising a pharmaceutically acceptable carrier or vehicle

and an effective amount of the compound of claim 88. |

90. A method for treating cancer in a patient; the method comprising

administering to a patient in need thereof an effective amount of a compound of claim 88.

91. A method for treating a viral infection in a patient, the method comprising

10 administering to a patient in need thereof an effective amount of a compound of claim 88.

92. A compound having the structure:

OCHj

N

15
93.  The compound of claim 10, wherein the pharmaceutically acceptable salt is

tartrate salt or mesylate salt.

94.  The composition of claim 20, wherein the pharmaceutically acceptable salt is

20  tartrate salt or mesylate salt.



WO 2004/106328 PCT/CA2004/000793
: 161 )

A 95.  The method of claim 42, wherein the pharmaceutically acceptable salt is
tartrate salt or mesylate salt. ‘
96.  The method of claim 64, wherein the pharmaceutically acceptable salt is

tartrate salt or mesylate salt.



