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BACKGROUND OF THE | NVENTI ON Inct retroviruses, human

I mmunodeficiency virus (H V). type-1 (HV-1) or type-2 (H V-2), have been
etiol@gically linked to the i 0 RESS ShiveNdiroRase, acquired
innun%deficiency.sypdrone.(AFgg%g ﬁ%@ ser2p05|ti§§ﬁ i ndi vi dual s are
initially asyrBtiseincebuionypetates deveraplzotal bDoieEFaied conpl ex (ARC)

fol | oned 5%%fﬁ£§%né“% §@nasnghybduals €XbERIt ag§eYRRED) EBWBOSEPRTESSI ON
whi ch predi sposes themto debilitating and ultimately fatal qpportunistic

i nf ect i oMESVEFRe Jf ERRBEr WPEESEs PRRTBRACBELEALcCOTPRPIL1OBE ARY-2 25 virus

follow nggjd _&@@p&e%iﬂéf@bm%fisiﬁgctﬁe 3hReYi MkBRodki b€ G¥ehg theol ves the
virion attaching itself to the

_ ost _ human T-4 | hocyt e i e cell
t hr oddh t$&ﬁ?ﬂ?ﬁﬁr&F%ﬁtépggYﬁfﬁgrb?g?ﬁtbﬂntﬂﬁ §ﬁ¥$§§@YgFg?ﬂgggaPi85's

prot ecti veeggahts W &hdt hetEbDde @l ycopr ahdi prooeshes| gophnaktiegcslich Once 30
attached,_the virion shedsdits gl ycoprotein coat, penetrates into the
menbr ane of1T¥e HosTORRY Y 43nd uncoats its RNA. The virion enzyne, reverse
transcriptase, directs the process of transcribing the RNA into

singl e-stranded DNA. The ﬁiéﬁ&R&%&Pi degt afeFeRRfod second DNA strand is
35 created. The now doubl e-Strande Sﬂi IS integrated_into the ,
15 Two distinct retroviruses, human immunodeficiency virus

(HIV) type-1 (HIV-1) or type-2 (HIV-2), have been
etiologically linked to the immunosuppressive disease,
acquired immunodeficiency syndrome (AIDS). HIV seropositive
individuals are initially asymptomatic but typically develop

20 AIDS related complex (ARC) followed by AIDS. Affected
individuals exhibit severe immunosuppression which
predisposes them to debilitating and ultimately fatal
opportunistic infections.

The disease AIDS is the consequence of HIV-1 or HIV-2

25 virus following its complex viral life cycle. The virion
life cycle involves the virion attaching itself to the host
human T-4 lymphocyte immune cell through the binding of a
glycoprotein on the surface of the virion's protective coat
with the CD4 glycoprotein on the lymphocyte cell. Once

30 attached, the virion sheds its glycoprotein coat, penetrates
into the membrane of the host cell, and uncoats its RNA.
The virion enzyme, reverse transcriptase, directs the
process of transcribing the RNA into single-stranded DNA.
The viral RNA is degraded and a second DNA strand is

35 created. The now double-stranded DNA is integrated into the
human cell's genes and those genes are used for virus

reproduction.



human cell's genes and those genes are used for virus reproduction. WO
03/ 062238 PCT/ US03/ 01604 RNA pol ynerase transcribes the integrated viral
DNA i nt o worealoe22BNA. The viral RNA is translated into thePCprisonosos

gag- pol fusion polyprotein. The polyprotein is then cleaved by the HYV
prot ease enzynBNRoPglEmErage FEXEHESTILES &heprioteItatethysdral Wy ot ease is

responsi bli g 50§ 1 rh2IRRARL N TRCASGRAJE RMA Glseavage e SidthatcHeead to the
virus particle's maturing.into a virys that-is capable of _full .

i nf ect i vi PFSCRRECFy FREAPRUAHF LoRmERe YRFSTEH T es pOs &ORATI Y T HE 10

I nV?dlm ng ¥héhorileb?eiial§gdth%0m$e pirieg edisiel enizyfec o aritklkitdHes ntdwmremune
systemls T cells. In.,addit{on, vi reverse .transcript.ase he enzyne
used ith n¥RFAgG BERER"Fir i gﬁ‘uﬁ’ar l}{ISJI é’,rol%far’?& R?errfsgﬁenco?’ll%ﬁc% fté)rfd causes

tr anﬁcr I ptrfb@lll@(i:&hgkas chbbatdecsifl tclieavaget ievealtlsy thiaandeddl T qgltfeopr ot ei ns
on the surface of the.viral _praot.ecti.ve cqat,. s _l.a _ | fieci t

decr ga;esvﬂﬁélsi Rith écg'ﬁsfc’efﬁas%uréﬂgeclﬂ \?e%eéfslrbl-eggé:z?é: gnkst ?%5%?)2% Jest 1Y
speci fi cafu}lpiafiecedviagai nst one gl ycoprotein may be usel ess agai nst

anot her, = hencey Ledyglnd:t heaumia ol 20Lbadhesarald ailia tiod i 20 the
virus. The virus continues to reproduce I1e the” 1 nmune response system
cont iues invadéageNirienmnds ¢ases begauscuthensdapeutindaghsedféht i on, H V

causes the;Hegl the LFRURR SY3kem 0 Oedali | i tral ediqidlilawi RExeaportuni stic
infections to set in. Wthodt the adm nistration . of 25 antiviral agents,
i MunonodGENESFS, tERANEGERPTASSY h thgy SH%EE Usethdfe a8t three

criti gfil ?QEH"O% bafrt;m@lal,_vi_sl infoR @pealye sphicdlf ikgvandeemusdant i fied as
oSSt bl @ Latdel ok StpaBl iLal, digo L o, Ll AP EIBlo o, (e S0
vi r al1RNAgllgcobrakeDNA pnevdiesesurface of the viral protective coat.
This lack of specificity decreases the immune system's
effectiveness because antibodies specifically produced
against one glycoprotein may be useless against another,
hence reducing the number of antibodies available to fight
20 the virus. The virus continues to reproduce while the
immune response system continues to weaken. In most cases,
without therapeutic intervention, HIV causes the host's
immune system to be debilitated, allowing opportunistic
infections to set in. Without the administration of
25 antiviral agents, immunomodulators, or both, death may
result.

There are at least three critical points in the HIV
life cycle which have been identified as possible targets
for antiviral drugs: (1) the initial attachment of the

30 virion to the T-4 lymphocyte or macrophage site, (2) the
transcription of viral RNA to viral DNA (reverse
transcriptase, RT), and (3) the processing of gag-pol
protein by HIV protease.

Inhibition of the virus at the second critical point,

35 the viral RNA to viral DNA transcription process, has
provided a number of the current therapies used in treating

AIDS. This transcription must occur for the virion to



transcriptase, RT), and (3) the processing of gag-pol protein by HYV
protease. Inhibition of the virus at the second critical point, 35 the
viral RNAVD®3w6x288 DNA transcription process, has provi dedTaisnsioses of the
current ther ed in trea T 4 i t ;Qgcur for
the viri 5n%gpdf élﬁ /%S% é]érae%o uce %ec%siew?h% virion's
genes ar ¢hendoued qailRNAraaratrJthﬁaS hrsty A . t rBinsar prduehty dRgs By

i ntroduci t ,%qlfg, ARSI coppl eting the
formati otr}%f Vi ?J% 5% IEJ{ %%ﬁﬁ %%%n%gédéﬁ)ppedéigﬂ% nunber of
conpound€ axmat ion @ff eticad ONAL V- % elfiﬁPJeleﬁﬁ‘b?Prhaﬁ@ KRS #eRREBped to

treatgAlDS. FoI RxaEy &f cﬁﬁﬁiéj PSerfdhd) WSch viral
3' azi do- 3' - deoxyt hym di ne AZT) , 3 d| deoxycytl di nedq( ddc"‘)’a’ﬁ
, 3" - di G@M%Cﬂ} e k{etfz{rr)devzel@ef%n%%&ﬁﬁ% IR (d AR e -

2' , 3" - di RNk iddiaddddli tudBTHe hevgz haem SM}I’@}hﬁldI@é atively
otiect Voo Shopn UL Inng (G Tl sruRt s e Bvetse
non- nucl e(Qﬂ'lde Pﬁ'Vj'eAthrcreinﬁyﬂfmrn@tM)nmmitors 15 (NNRTI s). As an
v BT e TR O o T ey R T ST SRS o
or t_reatrraéjat:o/fellynfeeiﬁamvtw il \teaurnjaimecas&ﬁatmrhalﬁlm D&V U, S. 5,874,430
oo AN A R UL B S s e o
transcri pt ase An @thiteoraxraghiath LeSedR @i hdhes SFSAPEFHrohl a: X1 R X
07 non-nucleoside HIV reverse transcriptase inhibitors
15 (NNRTIs). As an example, it has been found that certain
benzoxazinones and quinazolinones are active in the
inhibition of HIV reverse transcriptase, the prevention or
treatment of infection by HIV and the treatment of AIDS.
U.S. 5,874,430 describes benzoxazinone non-nucleoside
20 reverse transcriptase inhibitors for the treatment of HIV.
U.S. 5,519,021 describe non-nucleoside reverse transcriptase
inhibitors which are benzoxazinones of the formula:

Xl R

0

o

H
wherein X is a halogen, Z may be O.
25 EP 0,530,994 and WO 93/04047 describe HIV reverse
transcriptase inhibitors which are quinazolinones of the

formula (A4):

(A)



H wherein X is a halogen, Z may be 0. 25 EP 0, 530,994 and WO 93/ 04047
describe H'V reverse transcriptase inhibitors which are quinazolinones of
the formubasféR3sRL R2 R3 (Gen N~ ~Z R4 (A 3 W 03P06ARBB01604

PCT/ US03/ 01604 erein Gis.a variety of qp 4 , Z may
be 0, R2 e e R el Ty 197 S |%&%e§zlml%%;ﬂ% R A
al kynyl i lwmgsﬂi mtyeﬁecmﬂlscmais}twuuummym,ummmmaﬂ' & llardyl,

opti ona sybst.itute r 5 and .RL . be a ' of groups including
substi t ut u%aﬁwqte\ff)ag‘ﬁyf%%B %%‘&%‘@sﬂlg%eb(gscﬁ@ér% Yse transcriptase

i nhi bi t ornmeafbdtarutdeal Aeterddiicsl putdnd atptoinnad iy substarteted ofrygkoups, R3
and R4 ma e.H Z pay be 0, R2 is 10 subst. tut e substituted

al kyn3! R Moy %??ya SARRAEY ﬁsfkﬂﬁﬂ‘{Psalwﬁﬁ%%na g&%ﬁoﬂ%@& 13273

i Il ustratsAkyihe asynmetric synthesis of one of the conpounds of WO

95/ 12583, (9)- I)9 31%8%%@9 %%cgprrﬁpgg- \ﬁ-revem% transcriptase

di hydro-4((2- -quinazol 1 none.” 15 Syntheti'c procedures
f or maki nigihgihinawa icforfesrmiilee At hobe West rpwbeld cioven ar@ Hetdiled in the

Tucker. ervaiiech S o, Soef ey mig b ¥l p mafibe Fi Atee ol 0"
O g. 1€hemubkSFuth al3@nAlb Dt AbDE Hyt3RD, DAyl usAndtRs igui nazol i nones
of the f%ﬁ%ﬂé%lk;%% alkynyl, alkenyl, or cyano. WO 95/13273

illustrates the asymmetric synthesis of one of the compounds

of WO 95/12583, (S)-(-)-6-chloro-4-cyclopropyl-3,4-

dihydro-4 ( (2-pyridy)ethynyl) -2 (1H) -quinazolinone.

15 Synthetic procedures for making quinaquinones like

those described above are detailed in the following

references: Houpis et al., Tetr. Lett. 1994, 35(37),

6811-6814; Tucker et al., J. Med. Chem. 1994, 37, 2437-2444;

and, Huffman et al., J. Org. Chem. 1995, 60, 1590-1594.

20 DE 4,320,347 illustrates quinazolinones of the formula:
R3
Y R?
~ N~
Rl | N/J§§
x X
H

wherein R is a phenyl, carbocyclic ring, or a heterocyclic
ring. Compounds of this sort are not considered to be part

of the present invention.

25 WO 01/29037 describes HIV reverse transcriptase
inhibitors of the formula :
R\ R?
X'W\
1"
Y 2=
R8

wherein the A ring is a heterocaryl ring containing one or

two nitrogen atoms.



Y RZ R X Hwherein Ris a phenyl, carbocyclic ring, or a heterocyclic
ring. Conmpounds of this sort are not considered to be part of the present
i nvent i orww025/08391/ 29037 descri bes H V reverse transcri ptasasos/ofeddit ors

of the formil &ye Ry iR ol Aurfeht? M s NG Sl NG A FAi8ct Spfase

heteroaryl ring contalning one or_two mtrg}gen atonms. 4 WO 03/062238
PCT/ US03/ighedd tomen it thesa heasurfraitd sthale BIGPaiRlse $3RRFPPEase

i nhi bi t ong.gjide HAS deen Joruif idiatn HME Pattend s Gadrdecone imsbetant to a
given inhibitor. Thus, there is an inportant need to devel op addjtional

i nhi bi t omead Hyudevel o msiditiopals R SUMRERSE FRVENTI ON
Accor gi nglngeddiepr esent i nvention provides novel reverse transcriptase
inhibitors. 10 The present invention provides a novel nmethod for treating
H V infection which conprises admnistering to a host in need of such
treatnment a therapeutical | ysemfigRYi 98 THEOONUVENTIGN | east one of the

conpounds of the present invention, .i.ncluding a pharmaceutical]y acceptable
salt form 15%[0&6&@@?‘.9[1 e PredHt>TH et YoH ?%\Fi’lﬁae\éléesnor\l/%‘féinet hod for

treati ng ddwérgd etarmenitptaEsec dnprilsisorgm ni stering to a
10 The present invention provides a novel method for
treating HIV infection which comprises administering to a
host in need of such treatment a therapeutically effective
amount of at least one of the compounds of the present
invention, including a pharmaceutically acceptable salt form
15 thereof.

The present invention provides a novel method for
treating HIV infection which comprises administering to a
host in need thereof a therapeutically effective combination
of (a) one of the compounds of the present invention and (b)

20 one or more compounds selected from the group consisting of
HIV reverse transcriptase inhibitors and HIV protease
inhibitors.

The present invention provides pharmaceutical
compositions with reverse transcriptase inhibiting activity

25 comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of at least one of the
compounds of the present invention or a pharmaceutically
acceptable salt form thereof.

The present invention provides novel tricyclic

30 pyrimidone compounds for use in therapy.

The present invention provides the use of novel
tricyclic pyrimidone compounds for the manufacture of a
medicament for the treatment of HIV infection.

These and other aspects of the invention, which will

35 Dbecome apparent during the following detailed description,
have been achieved by the inventors’ disco&ery that

compounds of formula (I):



host in need thereof a therapeutically effective conbination of (a) one of
t he conpounds of the present invention and (b) 20 one or nore conpounds

sel ect ed Wopani61288 gr oup consi sting of H 'V reverse transcrcptss®oionhi bitors
and H'V protease inhibitors. The present , invention provides pharmaceuti cal
conpositions with reverse transcri ptRsge th'-'tlng activity 25 conprising
a pharmaceutically acceptable cayr ‘ rapeutically effective
anount of at |east one of the 2§npo nds pfAthe) present invention or a
pharmaceutical ly acceptabl e salY forq thereof / The present invention

provi des novel tricyclic 30 pyrinZdondN conpolunds for use in therapy. The
present invention provides the use of mpgdvel tricyclic pyrimdone conpounds
for the manufacture of a nedicament for the treatnent of H V infection.
These and other aspects of the inventidh) which will 35 become appar ent
during th det apbhedpglesgsi pii haye Ny aghd eyeeli hyat he
inventorsﬁhg?éggvggﬂ tﬁ k coﬁpoﬁ%dsg%fq?or%m?%.(#ﬁg % VI)O%§062238

PCT/ US03/ bebow, Rmc dan any BtRYEP)SORRELS r#qmng mixtRresgef Rg A W X,
Y, ang Z éEérQ@EbBﬁérléeh‘E%%s' NebilBGeaNY pToah®e sl oxf orm m xtures of
5 stere0|soner|c forns Iexes prodrug forms or %&arnaceutlcally
accept abl B §§W?CFHFH§a§H¥réSFeP£P@ CefPdlt FPEMSe FERLE rafisér i pt ase

i nhi bi t or ef£fBETAVEEBeDESER! PThaNcOF pEMBEDLNENBS tb@s[.1] Thus, in an

enbodi ment, the present invention provides a novel conpound of formula

(r):

s
D
—

DETAILED DESCRIPTION OF EMBODIMENTS
10 [1] Thus, in an embodiment, the present invention provides

a novel compound of formula (I):

vav\

1l

'

Y- 7 N
RB

(1)
15 or a stereoisomeric form or mixture of stereoisomeric forms

or a pharmaceutically acceptable salt form thereof, wherein:

A is a ring selected from:

\f ya }L(YRQ

20
P is O or S;

Q is O or NH;
25



RRR2 .WA 11 Y, ZN18 R(l) 15 or a stereoisoneric formor mxture
of stereoisoneric forms or a pharnmaceutically acceptable salt form
t hereof , wbaB®s1238 A is a ring seI ect ed from Rb NYRa A ReT/usp3/RBoN, RO 20

P and P Pis O or S i S O or 0622 / US03/ 01604 Ra
is sel ectRedl?rﬁﬂf‘FFt%ﬂl fE?m4 al WI' C@i‘lf \ggefny 1- 4C§L§§ ﬁﬁyn 1.4 OH, C1-4.

alkyl -0, Cl-41abieyh: Now, and,Neltky) - | Scoe] aaked o dnaClnd ;al kyl, €14
al kenyl, and Cl1_ 5a|kyny| ‘Wi's NorCFg' lk?q or 8R3§H% Yis N

or CR3b; Zis N or CR3c; 15 provided that i f tvvo of W X, Y, and Z are N,
t hen the rbf §0R n the n sel ro he group

cycl opropyl h?ﬁi )%&%éit fg(%lom %mﬁaﬁyﬂ@l' acf]k gﬂcggylif u?lélg & wth 0-9

hal ogen; 20 alkynyl;

W is N or CR3;

X is N or CR3a;
10
Y is N or CR3b;

Z is N or CR3¢;

15 provided that if two of W, X, Y, and Z are N, then the

remaining are other than N;

R! is selected from the group cyclopropyl, hydroxymethyl,
CN, and Cj.4 alkyl substituted with 0-9 halogen;

20
R2 is selected from the group methyl substituted with 0-3
R3f, C;.¢ alkyl substituted with 0-2 R4, C,_g haloalkyl,
Cy.5 alkenyl substituted with 0-2 R%, Cz.s alkynyl
substituted with 0-1 R4, C3_¢ cycloalkyl substituted
25 with 0-2 R34, phenyl substituted with 0-2 R34, and 3-6

membered heterocyclic system containing 1-3 heteroatoms
selected from the group O, N, and S, substituted with

0-2 R34;

30 R3 is selected from the group H, Ci-4 alkyl, -OH, Cji-4
alkoxy, OCF3, CF,, F, Cl, Br, I, -(CH;) NRSR53, -NO3,
-CN, -C(O)RS®, -(CH,) NHC(O)R7, -(CH,) NHC(O)NR®R>2,
-NHSO,R10, -8-C,_salkyl, -S(0)C;_zalkyl, -S(0),C;_salkyl,

-SO,NR5R528, and a 5-6 membered heteroaromatic ring



R2 is selected fromthe group nmethyl substituted with 0-3 Rif, Cl_6 alkyl
substituted with 0-2 R4, C2_6 hal oal kyl, C2-5 al kenyl substituted with 0-2
R4, C2_5 wblogngd23s substituted with 0-1 R4, C3-6 cycl oal kylPCczuises/otsot ed 25

with 0-2 Rid, phenyl .substityted wit - j - [
het er ocyclic sé%sf’t%é%&nnc%lrﬁ :i"l'rﬁt lr%‘geetle-]%g%ée}?“gsr gsaﬁo%cst&ggif%%r?e%ﬂgpgﬁﬁﬁeogr oup O,
N, and S, sub®t,itamdedmwith 0-2 R3d; 30 R3 is selected fromthe group H,
Cl-4 alkyl, -OH Cl1_4 alkoxy, OCF3, CF3, F, d, Br, I, -(CH2)tNR5R5a,
-N02, -CN, -C(OR6, - (CH2) tNHC (O R7, - (CH2) tNHC (O NR5R5a,
- NHSO2R1®32- $sCéedakkypld, frBm( GheChrdapkl,, C1Ss (B kPL1_ 4@HKYyC;-4 - SO2NR5R5a,
and a_5-6 nenbered heteroaromatic ring 7 WD_03/ 0622881\15%_4, US03/ 01604

"o = ;

cont arni ng 1- 240 s Lisected Bt he grd&f and¥2R3a is

el ected from r , C I , , C 3, CF3, F,
Sd, Br, I, - ( )gtcﬁﬁgﬁga, ?‘ﬁ&?tﬁé{f@&q%ﬁzﬁ%@?y@ﬁ%(q R7, -
(CH2) TNHC (0)-mhiSasap, -BEED2Mky T S-Eltaatkybiky$, (05 (G)ydalfalicyr S (9

2Cl-4al kyl, -SO02NR5R5a, and a 5-6 nenbered heteroaromatic ring containing
1- 4 het er oat onrS¥REBPRM éndnat heé gnempeped hoteroandmstigl réngatively, R3

and R3a together farm. - O, Riblis | ected fro 0 1 4
Akl O PP T 2 g et i eted (Rl S Rboth
-C(A®6, -NHU,(@ndREB; -NHC (O NR5R5a, - NHSO2R10, and - SO2NRSR5a;
alternatively, R3a and Rib together form-OCH2O; 20 Ric is selected from
the group H, Cl-4 alkyl, -OH Cl_4 alkoxy, OCF3, F, d, Br, I, -NR5R5a,
-N02, - CHlte@n@tRsely NEC( @7 R3ZNHOgEr NRBEREarm- NASH2R10, and - SO2NR5R5a;
alternatively, Rib and R3C together form-OCH2O; 25

R3b ig selected from the group H, Cj.4 alkyl, -OH, Ci-4
15 alkoxy, OCF3, F, Cl, Br, I, -NRS5RS&, -NO,, -CN, -C(O)RS,
-NHC (O)R7, -NHC(O)NR5R52, -NHSO,R10, and -SO,;NRSR>3;

alternatively, R32 and R3P together form -OCH;0-;
20 R3¢ is selected from the group H, Ci-4 alkyl, -OH, Ci_4
alkoxy, OCFi;, F, Cl, Br, I, -NR5R53, -NO,, -CN, -C(O)RS,

-NHC (O)R7, -NHC(O)NRS5R52, -NHSO,R10?, and -SO,NR5R52;

alternatively, R3P and R3¢ together form -OCH,0-;

25
R3d, at each occurrence, is independently selected from the
group H, C;.4 alkyl, -OH, C;-4 alkoxy, OCF3, F, Cl, Br,
I, -NRSR5&, -NO,, -CN, -C(O)R®, -NHC(O)R7, -NHC(O)NRSR%2,
-NHSO,R10, and -SO,NR5R53; |
30

R3¢, at each occurrence, is independently selected from the
group H, Ci.4 alkyl, -OH, Ci.4 alkoxy, OCF3, F, Cl, Br,

I, -NRSR5&, -NO,, -CN, -C(O)R6, -NHC(O)R7, -NHC(O)NRSR5Z,
-NHSO,R10, and -SO,NR5R52;



Ri d, at each occurrence, is independently selected fromthe group H Cl_4

alkyl, -OH, Cl-4 alkoxy, OCF3, F, d, Br, |, -NR5R5a, -N02, -CN, -C(O R6,
-NHC (O W0,03/064488 (O NRS5R5a, -NHSO02R10, and - SO2NRS5R5a; p8@/URB®0168t each
occurrence, is independently selected fromthe group H Cl_4 alkyl, -OH,
Cl_4 alkoxy, OCF3, F, d, Br, 1, -NR5R5a, -N02, -CN, -C(OR6, -NHC (O R7,

-NHC (O RRROR&B, eacNHSOZEEDenaad 1802N3555adeatm 881662238 fRGH WSR3/ 01604

Rif, at each occurrence |s |ndependently ct fr th oup H, F,
ad, Br, |, CLIFN¥PH, FenCl oBT - 3R f cf’go 8@13 - E’%{(O)

2Cl1- 4al kyl , R123, R13. C 3.-NrROBR12a - S(QJFRL3,

-S(0) 2R11, -Nﬁgg é(g%gcgsz%%g%wl (a?xlysalselNgctE%d fronﬁ he group H,

F, Cs Br, |, -ScGoaRky| -srbsiits{edryd th D ,R3&, CSHIORH boxyt| e
substituted 10 with 0-2 R3e, phenyl substituted with 0-5 R3e, and a 5-10
menber ed het er-6Op¥RIRA?Pst em cont ai ning 1-3 het eroat ons sel ected from t he
group O, N, and S, substituted with 0-2 R3e; 15 R5 and Rya are

i ndependently selected fromthe group Hand Cl1 4 alkyl; alternatively, R5
and Rya, Rfodet belentell Ehemntheogaoupo H,wi,ck1th&y, afe &utachdllylconbine to

forma 5-6 menbered 20 ring containing 0-10 o N atons; R6 is selected
from the groufuRstatutesd yighi-2 @% 4~ SRR¥X\FAT é’r?é’%l%%’ﬂo D4 ‘ik

sel egged fromyihe grougat gﬁeﬁyal GbeRidueladuatkosys BB iangebected from
the group H, -6 al kyl) carbonyl, Cl al koxy, (Cl-4 al k a%/) car bonyl ,

C6_10 aryl oxy, @ésmf@beaﬁﬂ})@;&ﬁcr Gﬂyllc SYE6-eo %a)lr’r’é‘trlﬂlllc bonyl, (Cl-4
30 al kyl ) car bopylawyt st s2llk@tE ke the gEmL@ 0, N, and S, ‘

substituted with 0-2 R3e;

15 R5 and R52 are independently selected from the group H and
Ci-4 alkyl;

alternatively, R5 and R52, together with the nitrogen to
which they- are attached, combine to form a 5-6 membered

20 ring containing 0-1 O or N atoms;

R6 is selected from the group H, OH, Cj;-4 alkyl, C;.; alkoxy,
and NRSR>3;

25 R7 is selected from the group H, Ci;.3 alkyl and C;_3 alkoxy;

R8 is selected from the group H, (Ci-¢ alkyl)carbonyl, Ci.¢
alkoxy, (Ci-4 alkoxy)carbonyl, Cg.ip aryloxy, (Cg-10
aryl)oxycarbonyl, (Cg-10 aryl)methylcarbonyl, (Ci-4

30 alkyl)carbonyloxy (C1-4 alkoxy)carbonyl, Cg-10
arylcarbonyloxy (Ci-4 alkoxy)carbonyl, Ci-¢
alkylaminocarbonyl, phenylaminocarbonyl, phenyl (C;.4
alkoxy) carbonyl, and NR5R52(C;.g alkyl)carbonyl;



aryl carbonyl oxy(C1-4 al koxy) carbonyl, C1-6 al kyl am nocarbonyl,

phenyl am nocar bonyl, phenyl (Cl.4 al koxy) carbonyl, and NR5R5a(Cl_6

a: ty: )cgr\bomy/:o?(n% WD 03/ 062238 PCT/ US03/ 01604 R9 is sel eecedsbs/owod, Cl-4
al kyl , -4 .al kengyl ., Cl1-4 al kynyl, (Cl:6,alkyl vl ,~Cl_ ,
(Cl-4 al %bgiﬁ)s Egﬁ%gﬁﬁ , fr@é’_% ar’yﬁo%}f?% 065{62 éalr;?{e)%%iwccaﬂfﬁog%??g?g- 10
aryl) methyl cardqopyhlky{Feadbahkyl,) ceas akdoxy (Gl,4alkoxykeaypoayiionyl ,
C6- 10 aryl carbonyl oxy(Cl-4 al koxy) carbonyl,  Cl-6 al kyl am nocar bonyl ,
phenyl ani nocardsony| 2T HHeRY | 6@1ﬂ0alal¥é(>}9)3xé/§tal§5’l‘?§’lx 'arf(ﬂ?;'WSRSa (C1-6 al kyl)

car bonyl ; 105}@ e t3RHES A Ay oM tde ,0a0up1Ceadbahkibxgne, ppenyl; RI11 is
selected fromC 6) altzgi}l, Cl-6 %a’l ogl f}l , C?_G al kyl ¥ Sl}.l{ggt ﬁt%t ed with
C3- 6¢§cl oal kylaldughicankehys + (C018 aRabCatRoBY APKEAGL-4 C2-6 al kynyl, C3-6

car bocycl e 15 Wt ut it h O-2 . are independently
sel ected from%%%ﬁ)#aﬁ%l&l’- (,ql-'é gﬁ&%%ﬁﬁ???fﬁt&ég’lw th C3-6cycl oal kyl
ngbstl ][ ;.It ed t}@He{nya-aanlﬁam'Z a:jmmR 23(13,_ @l@tﬁot@ﬁchfaikbxyi) t:an:ﬁgnwlté hagd2 20

e; alternatiyv an a can join to form4-7 nmenbere
het erocyclic ﬁ‘ﬁ%&%hﬁ@lm?]ﬂ%\’é&ww]ﬁr omthe group H Cl_6 alkyl, Cl-6
. Co-6 al kynyl . NR12Riza, - Ga- Gear bocycl o and O C3_ecar bocyel o and
- -6 al kynyl , a, - 6car bocycl e, and - ;
i's séPect@'ﬁyﬁéoﬁﬁ@eéﬁédl.frPﬂ the @ﬁ@PéeFleﬂb%H}F%n%{ldtﬂ%géﬂggggn? i ﬁCenf?oL
provi des conpounds of formula (1), wherein: 10 WD 03/062238 PCT/ US03/ 01604

R2 is selected fromthe group nmethyl substituted with 0-3
Rl is selected from C;_¢ alkyl, C;_g haloalkyl, C;_g alkyl

substituted with C3_gcycloalkyl substituted with 0-2
R3e, C,_ alkenyl, C,_¢ alkynyl, C3_¢ carbocycle

15 substituted with 0-2 R3€;

R12 and R122 gre independently selected from H, C;_¢ alkyl,
Ci.¢ alkyl substituted with Cj3_gcycloalkyl substituted

with 0-2 R3®, and C3_g carbocycle substituted with 0-2

20 R3e;

alternatively, R2 and R122 can join to form 4-7 membered

heterocyclic ring;

25 R!3 ig selected from the group H, Ci.¢ alkyl, C;_g haloalkyl,
Ci-¢ alkoxy, Cz.g alkenyl, Co_¢ alkynyl, -0-Cy.¢ alkenyl,
-0-Cy_g alkynyl, NR12R12a, C,_gcarbocycle, and -0-Cj.

gscarbocycle; and

30 t is selected from 0 and 1.

[2] In another embodiment, the present invention provides

compounds of formula (I), wherein:

10



Rif, C1_5 alkyl substituted with 0-2 R4, C2-5 al kenyl substituted with 0-2
R4, C2_5 alkynyl substituted with 0-1 R4, C3_6 cycloal kyl substituted with
0-2 Ri d wod»s&qah:enyl substituted with 0-2 Ri d, and 3- 6 meoarseso1604

heterocy G SYys inin het er t group O,
N, and Sci'{2I l}ﬁsﬁe‘t %]\nft%r?“b ‘%‘enggoqumt%e?:ee}} h tsnu EiTq:él%ocyc %(rzﬂ sd;s emis
sel ected fromg3Z, pxcrll gyd1lkyt pyibsiyl tude@ywidy! 0-2-Rur adyls, alkbaydnyl , 10
2-thienyl, 3-thi enyI 2-oxazol yl, 2-thiazol yI 4-isoxazolyl, 2-im dazol yl,
pyrazolyl, tr |%§AtUtFQ-WJcﬁ1b>éb12arﬂfl Gend & EYHYBX%H}QFthBtﬁﬁdWRﬁQ at

each occurrence, indepe n e t he,Q Cl-4
alkyl o o1 0L g @f"%%& Lsﬁﬁggﬁu'léﬂlog%h 2C%O)R6 e (0
R7, NEIC (O N@ﬁ@i&l s’»lﬂ&ls@ﬁnﬁedr&iﬁhﬁt eal- et Y, 0AM@TBL-i6C mekik@ r@@nt ai ni ng 1 4
het eroat ons s ected fromthe

roup 0, N..and 20 alternatlv
R3a toget her f %dpﬁtlc“’,‘“&n%ajcﬁ; FEF TGS ei&tgg
i ndependent |y ﬁqir@og}%i xfd d heN gramtp & Sdbdk dddd wHh Cti—zl Rﬁ‘koxy, F,
a, Br, I, NR R5a %6 NHC.%%L{ R7, allnsd 25d I\EC O NR5R5a;
alternatively,¥ Hlstt(fg‘%ﬁ SRR oS S RS B ¥t ed from the
group H d, B- ;{;ﬂrﬂi}all Ky3 - ;ﬁ&ﬁi}ﬂstlll-t@}edldyﬂh D- eyl CB S waadmpkycl e
substituted R3 hen subs W and a 5-6
menbered het evgb '%Eﬁry]s’y; et?ﬁ cont 1a.’l t?l)né}&cl’létj et eér (t}al‘?i el ected fromthe
group 0, N, arﬂd-:&o:amltylt,utmrwdamomh, RAeragslyil, \mwc@mlzssl 3-

PCT/ US03/ 0160 Qﬂ@%ﬁj y selected fromthe group H CH3
and C2H5; R6 f%égg?ectedfromthe group OH, CH3, C2H5, OCH3, OC2H5,

R3 and R33, at each occurrence, are independently selected
15 from the group H, Ci-4 alkyl, OH, Cj_4 alkoxy, F, Cl,
Br, I, NRSR52, NO,, -CN, C(O)R6, NHC(O)R7, NHC(O)NRSR>2,
and a 5-6 membered heteroaromatic ring containing 1-4

heteroatoms selected from the group O, N, and S;
20 alternatively, R3® and R32 together form -OCH20-;

R3P and R3¢, at each occurrence, are independently selected
from the group H, C;.4 alkyl, OH, Ci-4 alkoxy, F, Cl1,
Br, I, NR5R5a, NO,, -CN, C(O)R®, NHC(O)R7, and

25 NHC (0) NR5R52;

alternatively, R32 and R3P together form -OCH20-;

R4 is selected from the group H, Cl, F, Cy_4 alkyl
30 substituted with 0-2 R3¢, C3.¢ carbocycle substituted
with 0-2 R3e, phenyl substituted with 0-5 R3¢, and a 5-6

membered heterocyclic system containing 1-3 heteroatoms
selected from the group O, N, and S, substituted with
0-2 R3¢,

35
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5 and NR5R5a; and R7 is selected fromthe group CH3, C2H5, CH(CH3)2, OCH3,
OC2H5, and OCH(CH3)2. 10 [3] In another enbodi nent, the present invention
provi des Wommpmsﬂjs of formula (1), wherein: Pis 0; 15 RCmgsAs/iiso4 Rb |
NYRa ach qcecurrepce, is selec froan
O al Ky B K>848, kyPeRFpaeREsy e trctedl EEPRy e REo R Rnd oty

is CR3; 25 X igndR8&;; Y is CR3b; 30 Zis CR3c; 12 WO 03/062238

PCT/ US03/ 01604 R2 is selected fromthe group nethyl substituted with 0-3
Rif, Cl1-3 alkyl substituted with 0-2 R4, C2-3 al kenyl substituted with 0-2

RA, C2-3 3 Kunerithald rced ciel Br il R4 ONERG3- ©,8y 5| eakikyl oapst i tut ed

vmth 0-2 d; b, Ric, ‘at each occirfence,  are
mdepEndentIyamiaII\tréRéa fanmthe group H, Ci1-3 alkyl, OH C1-3 al koxy, F,
Cd, Br, I, NRSRsa, N2, -CN, C(OR6, NHC (O R7, and NHC (0) NRS5R5a; 10

alternatively, R3 and R3a together form-0OCH20O-; R3e, at each occurrence,
i s i ndep&®Y¥deist lspleelted ddohr dinet kerougr @iy , HC2HE , ACHKRNL) 2 - @GHLL 4 al koxy,

OCF3, F, d, OCyHs, and OCH(CH3) 3.

10 [3] In another embodiment, the present invention provides

compounds of formula (I), wherein:
P is O;

15 Ring A is:

~ N R? ~
AT A Y
/l(H N\RQ ~
P or
R2, at each occurrence, is selected from H, C;_, alkyl, Cy_4
20 alkyl-NH-, NH,;
RC is selected from H and methyl;
W is CR3;
25
X is CR3a;

Y is CR3b;

30 Z is CR3¢;

12



15 -NR5R5a, -C(O R6, and - SO2NR5R5a; Rif, at each occurrence, is
i ndependently selected fromthe group H F, d, Br, |, Cl-4 alkyl, CN,
-OH, - O RL0,03026£0) -R13, -SR11, -S( O) R11, _S(0)2R11, aneCTNRIZKRLEA; 20

R4 is sel ct.ed from.ct bstituted wth 0-1

Re, 3. Bo b oEy Eos ST s 95, s il SRR TR st S R o Wi ch o 2
R3e, and a 5- R3fneohes edl el es@syEd et & Sk Eth CONL aRh) Ny, &- &m%tr@rloatorrs 25
selected fromthe group O, N, and S, substituted with 0-1 R3e, wherein the

het er ocyclic W&‘Setmﬁtﬁi%bl‘@cql'ew F Rfm Lopyr pdlynyd- pybpajrutadoyitdy|

421 Tg(rjigélljl yl, Li1r da?(?l%k/t 3I g;%éi%?y#‘?ygggﬂ;’ﬁgig}lgégl }fl §hd|80;2?’zg%§: ?ll and

1, 3-dgoxanyl; R5 and Rya are independently selected fromthe group H, CH3
and C2H5;_ .13 03/,062238 PCT/ US03/01604 R6 is selected from oup H,
AR @R ARt ARSREQCRETNSe| &dted ":t'ﬁﬁrtciﬁé“gf%up CH,

CZHS OCH3 aryél@@zd&i foR& Hes dtodfd H S ¢1_3rratmyt1,, e»thlc,1 j)ra)blyd)xyand

i -propyl; 10 R11 is selected fromnethyl, eth Lop op butyl,
i -butyl, t-butfl Clan®G3-% @Eﬁ%&ycN@zsubgﬂvtéﬁ@&ig ‘%r“ Coklgks erein the

C3-6 car bocycg\&d@ iﬁ:’rS‘fz%TaEd from cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl p 3 and 15 R12 and Rl2a are |ndependently sel ected from

H, n&fhyl, ethyl, propy! i -propyl, butyl, i-butyl, t-butyl, and C3-6
car bOCyCIaelte'"icl?lSt '1%1%}1, W4t b:m%' %38390%%18'1:” fBQﬁ\ (—:%ngo-,’

R3e, at each occurrence, is independently selected from the
group H, Ci.4 alkyl, -OH, Cj.4 alkoxy, OCFi;, F, Cl1,

15 -NR5R52, -C(O)R®, and -SO,NRSR53;

R3f, at each occurrence, is independently selected from the
group H, F, Cl, Br, I, C;-4 alkyl, CN, -OH, -0O-R1%,
-0(Cco) -R13, -gRr1l, -g(0)R1, -S(0),R11, and -NR12RlZ2;
20
R? is selected from the group H, Cl, F, Ci-4 alkyl
substituted with 0-1 R3€, Ci.s carbocycle substituted
with 0-2 R3¢, phenyl substituted with 0-2 R3¢, and a 5-6
membered heterocyclic system containing 1-3 heteroatoms
25 selected from the group O, N, and S, substituted with
0-1 R3©, wherein the heterocyclic system is selected
from 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2-oxazolyl,
2-thiazolyl, 4-isoxazolyl, 2-imidazolyl, pyrazolyl,
30 triazolyl, 1,3-dioxolanyl, and 1,3-dioxanyl;

R5 and R®2 are independently selected from the group H, CH3
and C2H5 ;

13



carbocycle is selected fromcycl opropyl, cyclobutyl, 20 cycl opentyl,
cycl ohexyl and phenyl. [4] In another enbodi nent, the present invention
provi des womapesgls of formul a (I) wherein: 25 R2 is sel ecrasos/owm t he

group nethyl substituted with 0-3 R f, Cl-3 bstituted h 1 R4,
C2-3 al ké?%ylls et SO ther FEPUP iy CF 3%513kyr%¥%53u8§{’1i3tu?§d?j'&%th 1

R4, 30 R3, R3a,,fRkspd d R3c, at each occurrence, are independently
sel ected from tnhe group’H, Cl1-3 alkyl, OH Cl1-3 alkoxy, F, d, NR5R5a,
NO2, -CN, C(OR6, NHC (O R7, and NHC (0) NR5R5a; 35 alternatively, R3 and

R3a togetfer f QL

QP 38 / 01 . at each
occurrence, i s 1 ngé:pend(?nr mylzglelvgct egogﬁzi*m tCPFEI g?gﬁé) Ci%é © ,S'OCH?,, OCF3,
F, d5 and -NR5Rba; 5 Rif, at each occurrence, is independently sel ected
fromthe 8grouQIH F, d, Br, I, Cl-4 alkyl, -OH CN, -0-R11, -O (CO -R13,
and - NRLZRLZE "“SR11, -S(ORL1, -S (O 2Rl1, and -OS(0)2nethyl: 10 R4 is

sel ected from t he group H d, F, CH3, CH2CH3, cyclopropyl substituted
with 0-1 met hyl - cylor bst t te 0-1 R3e, cycl obutyl
substi tut@gj\ﬁ gqh €, eph nyl “su §’tli. tuncy %ﬁr/]g R3e, and a 5-6
menber ed het er ocycl ic system cont aining 15 1-3 heteroatons sel ected from
t he ou d ubst | Ly W 1 wher_ej e ocyclic
syst én i% I:.gctsgge]c?.g% é)mgpgup g ytrt|51‘8(3|' 95%3’9’1 3 %I%Em g}tl%}’l
2-imdazol yl, ipyraadl ylt-hutivdzoland Cp_3- cdirbroiang SUQﬁ@lI—HEedl m&ﬁlyl

R and Ra are, |pdggengentl,y seleel e I amine 9TouRH GBI S,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
phenyl; and

15
R12 and R122 are independently selected from H, methyl,
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, and
C3.¢ carbocycle substituted with 0-2 R3€ wherein the Cj_g
carbocycle is selected from cyclopropyl, cyclobutyl,
20 cyclopentyl, cyclohexyl and phenyl.

[4] In another embodiment, the present invention provides

compounds of formula (I), wherein:

25 R2 is selected from the group methyl substituted with 0-3
R3f, C;.3 alkyl substituted with 1 R4, Cz.3 alkenyl
substituted with 1 R4, and C;.3 alkynyl substituted with

1 R%;

30 R3, R3a, R3b, and R3¢, at each occurrence, are independently

selected from the group H, Ci-3 alkyl, OH, Ci.3 alkoxy,
F, Cl, NR5R52, NO,, -CN, C(O)R®, NHC(O)R7, and
NHC (O) NR5R>2;

35 alternatively, R3 and R32 together form -OCH20-;

14



R6 is selected fromthe group H OH CH3, C2H5, OCH3, OC2H5, 25 and
NR5R5a; R7 is selected fromthe group CH3, C2H5, OCH3, and OC2H5; and RO
i s sel ectwd oBoexrsH and nethyl. 30 [5] I n anot her enbodi merCT/uSh&01BoL£SEN
i nvention provides conpounds of forrmula (1), wherein: R2 is selected from
the group nethyl substituted with 0-2 35 R f, nmethyl substituted with 0-2
R4, et hylrR3ybsit eaiced ocﬁ;r\t@rﬁﬁ,CG&Z&&Wﬁ/M&(ﬂemed} B=cin Rbye propyl
substituted with 0-2 R4, ethen wi th 0- 1- propenyl
substituted wWIHUR-Frg ~Dlpr Gbs |t ted W h%ﬁlgésa et hynyl
substituted wth 0-2 R4, 1- propynyl substltuted with 5 0-2 R4 2- propynyl
substituted with 0-2 R4, and cyclopropyl substituted with O- 1 Ri d; R3e, at
each &cciRifened, eiash m@mqa,y 1§e|’é¥é¥9§>@ nadeRhlthee lpans deem 18 ocHl
OCF3, F, d, i s;sehect om_ updHriel, F, CH3,
CH2CH3, cycI Z%dopé;‘l stléguﬁgﬁ V\}tﬁéjocilg%fgrl tr(rj\gltehgo‘:lrl\}O C;SJ(;JIRopr opyI
substituted vm-tdﬂ(cfb)l-lﬂﬁﬁe aryt| oRIPR125ubs3R Yyt ed (\m)mﬁlo 1SR3e,R1henyl
substituted vvlth 0-2 15 R3e, and a 5-6 nenbered heterocyclic system
containing 1-& det@F B BREREY iect ed from t he group 0, N, and S,
substituted with 0-1 R3e, wherein the heterocyclic systemis selected from
the group 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-imdazolyl, pyrazolyl,
triaidl ylR* 13 @@ttﬁd)lﬁm’wﬂ thh o diro@nylFrREF%md qi?&&'ﬁ:}brre i ndependent |y
selected fromth rou and 5 ST d fromthe group
b or, OB, CAYECL J&i‘%g“%‘h%e‘ﬁzé%ﬁs%;g'l%é' i

cyclopropyl substituted with 0-1 R3¢, cyclobutyl

substituted with 0-1 R3¢, phenyl substituted with 0-2
R3¢, and a 5-6 membered heterocyclic system containing

15 1-3 heteroatoms selected from the group O, N, and S,
substituted with 0-1 R3¢, wherein the heterocyclic
system is selected from the group 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-imidazolyl, pyrazolyl, triazolyl, 1,3-
dioxolanyl, and 1,3-dioxanyl;

20
R5 and R52 are independently selected from the group H, CHj
and CyHg;
R6 is selected from the group H, OH, CHi3, CzHs, OCHz, OCyHs,
25 and NR5R52;
R7 is selected from the group CHi, CyHs, OCH3, and OCyHs; and
R? is selected from H and methyl.
30 )
[5] In another embodiment, the present invention provides
compounds of formula (I), wherein:
R2 is selected from the group methyl substituted with 0-2
35 R3f, methyl substituted with 0-2 R%, ethyl substituted

15



R7 is selected fromthe group CH3, C2H5, OCH3, and OC2H5; 30 R8 is H [6]
I n anot her enbodi nent, the present invention provides conpounds of formula
(1), wherwoms/oda3s\0 03/ 062238 PCT/ US03/ 01604 Rl is sel ectrea/udsnpmenet hyl ,

et hyl, propyl, i p C yl 1 1 d

hydr oxymet hyl ; ’fﬁp (g %e%e’ctpe%oé rlorf%{fctﬁe gtﬁ%ueﬁirye i ﬁ%éﬂs—‘?l t%iedlynlth 0-2 5
Ri 1;) met hylj Slmgssttmlﬂsbam wht - @- RR4 etlhygircgjmsyt] tsu}mtltvmttéﬁ GwixiR4, propyl
substituted with O- et henyl ubst.i tut th O- 2 penyl
substituted wi&te %412 RPTRSI e‘?’rﬁ? %ﬁfﬁ%tteid[edfj\gc]‘ wWih B ?ﬁémpr’éf ynyI
substituted widpd2¥eq lwpgppyrwlRﬁuﬁsipﬁdﬁﬁ@wédbs@.ﬂ;@tgd RéitciR3, R3b,

and Ric are H R3e is CH3; 15 Rif, at each_ occurrence, is independently
sel ecBed from@+R Riyr anprerymylgsubsitiquted Wi Gt K312 R, andH, - O R11,

-SR11, -S(OR £ Rl s @i e NRIZ 9 - 20r T is sel ected fromthe
group H, cyclo (% 6%PE)stltu?ed with 0-1 R3e, and a 5-6 nenbered

het erocyclic system containing 1- 3 het eroat ons sel ected fromthe group O,

N, andstéub dehift IRPLRIIUNEd Gt i s
sel ect ed rém tthteeléltgc(rﬁgtj)\p@ctJZl'Sr%fljc yr| %ﬁ e{I;lrl dyllry3 SE\(:]rolyrl d c} , 2-imdazolyl,

pyrazol yl, trigeehy|CHil, 3-QH,0>QSIPégnyIOCFamdFl ¢1di exanyNRRE2: and R12a are
i ndeggndent |y selected fromH, nethyl, 30 ethyl, propyl, and i-propyl, and
arbocycle substituted with 0-2 R3e wherein the C3-6 carbocycle is

sel ect ed #4 as aElapapyiron Hhd ryrang her celrrbcrd,l reHy,, QHEH3Lesent invention
provi des 35 compounds of fornula (1), wherein
cyclopropyl substituted with 0- 1 ‘R3¢, 1-methyl-
cyclopropyl substituted with 0-1 R3¢, cyclobutyl
substituted with 0-1 R3e, phenyl substituted with 0-2
15 R3e, and a 5-6 membered heterocyclic system containing
1-3 heteroatoms selected from the group O, N, and S,
substituted with 0-1 R3e, wherein the heterocyclic
system is sélected from the group 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-imidazolyl, pyrazolyl, triazolyl, 1,3-
20 dioxolanyl, and 1,3-dioxanyl ;

R5> and R52 are independently selected from the group H, CHj
and CyHsg;

25 R® is selected from the group H, OH, CH3, CzHs, OCH3, OCyHs,

and NRSR53;
R7 is selected from the group CHi;, CyHs, OCH3, and OCzHs;

30 R8® is H.

[6] In another embodiment, the present invention provides

compounds of formula (I), wherein:
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17 WD 03/062238 PCT/US03/ 01604 1INYRa NH ring Ais 0 Rais H nethyl,

et hyl, propyl,

and i-propyl; 5 Rl is CF3; R2 is selected from nethyl

substi t utwo mios239-1 R f, ethyl, propyl, i-propyl, and bm’c;rmsoﬂzﬁ)mWi s CH,

Xis CRBa 15 Y'i
20 Rif isk 01%1e

ected ron1H and CN

o et LholPR Lopgfl Sled from i E O By o

propyl, i-propyyelébptydyl, sebyf yer,CH-HUtGN,, aad Hy-dudxpmet{i8t1 1 n anot her

enbodi met, conpounds of the present

i nvention are those conpounds wherein

the conpound is of 30 formula (Ic) : 18 WD 03/062238 PCT/ US03/ 01604 R1 R2
XWA  Y-182 4 N 58 R dd Cﬁroé {88 dPo@Pohdehy Enbash Fenhtc§OWREHNGs20f the

pr esent |nvent|on I ncl ude conpounds of fornula (I) wherein the

5 R3f, methyl substituted with 0-2 R%, 'ethyl substituted
with 0-2 R#%, propyl substituted with 0-1 R%, ethenyl
substituted with 0-2 R4, l-propenyl substituted with
0-2 R4, 2-propenyl substituted with 0-2 R#%, ethynyl
substituted with 0-2 R4, l-propynyl substituted with

10 0-2 R%;
R3, R3P, and R3¢ are H;
R3€ is CH,y;
15
R3f, at each occurrence, is independently selected from the

group H, F, Cl, Br, I, Cj-4 alkyl, CN, -OH, -0-R!1,
-SR11, -s(0)R'l, -sS(0),R!1, and -NRI12R123;

20 R?* is selected from the group H, cyclopropyl substituted

25

with 0-1 R3€, and a 5-6 membered heterocyclic system
containing 1-3 heterocatoms selected from the group O,
N, and S, substituted with 0-1 R3¢, wherein the
heterocyclic system is selected from the group
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-imidazolyl,
pyrazolyl, triazolyl, 1,3-dioxolanyl, and 1,3-dioxanyl;

R12 and R122 are independently selected from H, methyl,

30

ethyl, propyl, and i-propyl, and C;_g carbocycle
substituted with 0-2 R3¢ wherein the C3_g carbocycle is

selected from cyclopropyl.

[7] In another embodiment, the present invention provides

35 compounds of formula (I), wherein:
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conpound of forrmula (I) is selected fromis selected from

10-Butyl -8-chloro-10-(trifluoronethyl)-5,10- 10 di hydropyrimdo [5, 4-b]
qgui nol i n-wWo((3®h223ne; 10-Butyl - 8-cyano-10-(trifl uoromet hpCrABpIL01604

di hydropyrimdo [5,4-b] quinolin-4 (3H) -one; 15

8- Chl oro-1 0- (isopropoxynethyl)-10-(trif|uoronethyl)-

5, 10- dlhydropyrlnldo%? 4r bl gui nol i n- 4( 3H) - one;

8- Cyano-1 0- (i sopropo & yI) 10-(trifluoronethyl)
5,10-dihydropyrinido‘%mg/ EUIHO|IH 4(3H)-one; 20

10- Butyl - 8-chl oro-2 O-(trifluoronethyl)-5,10- dihydropyrimdo [5,
4-b] qui noing-A {SH) -oﬁb 8- Chl oro-10- (i sopropoxynet hyl)-2-methyl-10 25
(trifluoronethyl)-5, 10-di hydropyri m do[ 5, 4- b] qui nol i n-4(3H)- one;

8- Cyano- 10- (i sopr opoxynet hyl ) - 2- net hyl - | O-

(trifluorketdH ) ety hythyby rpnopipl] 5, and] wprepyh: 4(3H) - 30 one;
8-Ch|gro-lo-(z-cyclopropylethyl)-lo-(trifluoronethyl)-

5, 10- di hydr opyri m do[ 5, 4- b] qui nol i n-4(3H)-one; 19 WD 03/ 062238

PCT/ US03/®M.6002} CBBy;Cyano-| 0- (2-cycl opropyl et hyl )-10-(trifl uoronethyl)-

5, 10- di hydropyri m do[ 5, 4- b] qui nol i n-4(3H)-one; and 5

10- (4- Bronobenzyl )-8-chloro-10-(trifluoronethyl)-5, 10-

di hydr opysx3 rﬂ@@éléc&&&thtf@himeé&ﬁwsmltﬂwd peEsient - i nraht ietthyel 50
provi des a novel rmaceuti cal copgposjtion conprising a pharmaceutically
10 accept abl e Bﬁ?ﬁYgr hﬁ@rEPYﬂEr gﬁ??t&#fy ef fecti ve amount of a conpound

of faomul a (I) or a pharmaceutically acceptable salt formthereof The
conpositi S, nmet hods of use conprising the 15 conpounds of the present

i nvention |ncI b conpositions and methods of use conprising the conpounds
of the present

X is CR33;
15 Y is CH;
Z is CH;

R32 jig gelected from H, F, Cl, Br, and CN;
20
R3f is -0-R11;

R8 is H; and

25 R1l is selected from methyl, ethyl, propyl, i-propyl, butyl,
s-butyl, i-butyl, and t-butyl.

[8] In another embodimnet, compounds of the present

invention are those compounds wherein the compound is of

30 formula (Ic):
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i nvention and stereoi soneric forns thereof, m xtures of stereoisoneric
forms thereof, conplexes thereof, crystalline forns thereof, prodrug forns
t her eof awd opheramceutically 20 acceptable salt forns thecaafSos/meanot her
enbodi ment, the present invention provides a novel nethod for treating HV
i nfection which conprises admnistering to a host in need of such
treatnent a 25 therapeutically effectin1q$éhnt of a conpound of fornula
(I') or a pharmaceutically acceptabl al At g Rer eof | n anot her

enbodi nent, the present invention ¥fo nmet hod of treating HV
i nfection which conprises 30 admi n{/st egji ng, bi nation, to a host in
need thereof a therapeutically effegflve of: (a) a conpound of
formula (1) ; and (b) at |east one conpo*?ﬁ sel ected fromthe group
consisting of HV reverse transcriptase i"mhibitors and HV 35 protease

i nhibitors. 20 WO 03/ 062238 PCT/ US03/016@4) .I n anot her enbodi ment, the
present invention provides a novel nethod of treating H V infection which
conprises admnistering, in conbination, to a host in need thereof a

t her apeut i cal | ysf f eat anetkeduaibodiménf a) campoupdsndf othéoprnabant! ); and

(b) at |east one compound selected.fro h u C [.Stln f HV
reverse tJrIé‘ﬁ%réH%?ag;é)Crlﬁﬁ? bci:?%?%l,m?—ﬁ’ \Fg]p%%f%lg%% ?%%I%%%%%h %}&%-5

i nhi bi t oreompmadnd usf ofiormuba bifbris d€l¢atedofhen eabedieehedr évemse
transcriptase inhibitors wuseful in the above nethod of treating HV
infection are selected fromthe group AZT, ddC, ddl, d4T, 3TC

del avi rdi ne, el@vBreyik;8nelylerpi he; (Reifbusoamethyl) roi h8: 15 MKC- 442, HBY
097, 1bBY1293, U8B mAST 5 U= Bfduidk: 7824 (3H) -one;

10-Buty1-8—cyano-10-(trifluoromethyl)-5,10-
dihydropyrimido[5,4-b]lquinolin-4 (3H) -one;

15 8-Chloro-10- (isopropoxymethyl) -10- (trifluoromethyl) -
5,10-dihydropyrimido[5, 4-blquinolin-4 (3H) -one;

8-Cyano-10- (isopropoxymethyl) -10- (trifluoromethyl) -
5,10-dihydropyrimido[5, 4-blquinolin-4 (3H) -one;
20
10-Butyl-8-chloro-2-methyl-10- (trifluoromethyl) -5,10-
dihydropyrimido[5,4-blquinolin-4 (3H) -one;

8-Chloro-10- (isopropoxymethyl) -2-methyl-10-
25 (trifluoromethyl)-5,10-dihydropyrimido[5,4-blquinolin-4 (3H) -

one;
8-Cyano-10- (isopropoxymethyl) -2-methyl-10-
(trifluoromethyl) -5, 10-dihydropyrimido[5,4-blquinolin-4 (3H) -

30 one;

8-Chloro-10-(2-cyclopropylethyl) -10- (trifluoromethyl) -
5,10-dihydropyrimido[5,4-blquinolin-4 (3H) -one;
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RD4- 2025, MEN 10979, AGl1549 (S1153), TMC-120, TMC-125, Calanolide A and
PMPA. Protease inhibitors useful in the above nethod of treating HV

i nfecti onwaroa/oerBected fromthe group saquinavir, ritonaecr/usosaienavir,
anprenavir, 20 nelfinavir, palinavir, BM5 232623, GS3333, KN -413, KN -272,
LG 71350, CGP-61755, PD 173606, PD 177298, PD 178390, PD 178392, U 140690,
ABT- 378, DNP 4650Cy e 1706 ( 2%&@dﬂ6pr¢my9dﬂhylhﬂuovﬂtniﬂluohemétﬁyS)Fnhibitor

i s select é ﬁHﬁK 7 1m£§§¥§ %1§§&§§f}35 ectedgé Qﬁalng) and SCH- D

(Schering); usT on |n IS se 20 amd T1249.
I n anot her enbodi nent, the reverse transcriptase |nh|b|tor is selected

from ghe group ﬁZ& §£8ﬁ%§:@£§19%ﬂ éﬂ_fbréﬂﬁolW@rPfPu?ﬁéxﬁebH{)lP'—BOfLo'—s

sel ected from rou ulnavir, ritonavir finavir,
|nd|naV|rdlhﬂdamDYheml df rehauingbin b E38L- eR@nscriptase inhibitor is
AZT. 35 In another enbodi ment, the protease inhibitor is indinavir. 21 WO
03/ 062238 PCT/ US03/ 01604 In another enbodi nent, the present invention
provi des a phafRacRresedf kivepskpnlatse PRRVELeat FeRPVet HV i nfecti on,

}Nhl ChI CO( aﬁﬂéc@uth@éap@ékhl }_b@@itti(ox@fé@tﬁprilﬁlngrmuphaﬁf?acéutﬁ.a:aalyorrpound of
ornul a east .one_conpound. sel ected_from the_ group

consitdt i ny %?PF?Qlé %%?%%e¥r%ﬂ§c7lﬁ?%§ ?%Ef%?i§¥ gﬂﬁcFﬂVﬁ %W% e§38f

i nhi bitors, c@ﬁp@@ﬂd0©fnﬁmfmslar(IE cpnd aphersacdt i cahhpt Aecephbbdenent ,

the present ent i gldes novel tricyclic 2-pyrimdone conpounds for

r
use in th%?%%y Or AR eP Per enbodi nent, the present invention provides the
use of novel trlcycllc 2- pyri m done conpounds for the 15 manufacture of a

medi canment fOrTﬂQecéﬁﬁgéfPD$anaﬁﬁ\ﬁetﬂ$@§t69nuse comprising the
15 compounds of the present invention include compositions and
methods of use comprising the compounds of the present
invention and stereoisomeric forms thereof, mixtures of
stereoisomeric forms thereof, complexes thereof, crystalline
forms thereof, prodrug forms thereof and pharmaceutically

20 acceptable salt forms thereof

In another embodiment, the present invention provides a
novel method for treating HIV infection which comprises
administering to a host in need of such treatment a

25 therapeutically effective amount of a compound of formula

(I) or a pharmaceutically acceptable salt form thereof

In another embodiment, the present invention provides a
novel method of treating HIV infection which comprises
30 administering, in combination, to a host in need thereof a
therapeutically effective amount of:
(a) a compound of formula (I); and
(b) at least one compound selected from the group
consisting of HIV reverse transcriptase inhibitors and HIV

35 protease inhibitors.

20



I n anot her enbodi nent, the present invention provides INR3a | \N H that
Ring Ais 0 20 In anot her enbodi nent, the present invention provides H ~I
N, H thatwBioage3ss 0 25 I n anot her enbodi nent, the preserCTIUSIEOLNHON

i d t hat . Rl | Le CF, I
brbod ment B prASeeE ?ﬁviﬁ?%‘%ﬁ%ro@’h%gg%%a% "Rt Fhtfen' BeB0s58Els
03/ 0622381¢T] UBINOA 608 ttaabiy WBEV ehibbeldhbon Whh@hpcgmpn@8€ﬁvent|on
provi des 1fiat, R 51561 S5 ot 05 £15n 07 0UPn et FhOne B2 By oGEFRL  CHOF

and cyclopropy anot her enbodi nent, the present i nvention provides
that Rl ishemapshtsopdlytefbechiye gooumg fof and €2 _5 alkyl substituted

with @2 R4, whgy el NebhEotda Softl KytmhBa Set eCt 843 fromethyl, propyl,
i -propyl and bu |~ 10 1n anot her enbodi ment, the present invention
provi des that (WL 2% tﬁﬁ%ﬁd°%?d?%&®ﬂ%@ﬁy$el¢ﬁt%ﬂogH%W ERBOFAERt, the

present i&yeHtsoin r@flﬁﬁ@ ré$6&sé0tr§n§@£ t@gefiﬁﬁibbeogépuaxvethyl
substituted with -5 al stltutgd with 0-2 R4, C2-5

al kenyl §Eﬂ%§??%?eﬂnﬁ}?ht®r% F@CRti BK%}?§59¥SSU%§ fufta™with 0-1 R4,

C3 6 cyclDahityltsudstituted with 0-2 Rid, and phenyl substituted with 0-2
%nd 3-6 nenbered heterocyclic systen1containing 1- 3 het eroat ons
sele&ted fromthe group O, 20 N, and S, substituted with 0-2 R d, wherein
the heterocyclim asyshem ésbedirenedrévense- pyanggtipBapyridpibiopgri dyl ,

useful in the above method of treating HIV infection are
selected from the group AZT, d4dC, ddI, d4T, 3TC,
delavirdine, efavirenz, nevirapine, Ro 18,893, trovirdine,

15 MKC-442, HBY 097, HBY1293, GW867, ACT, UC-781, UC-782,
RD4-2025, MEN 10979, AGl549 (S1153), TMC-120, TMC-125,
Calanolide A, and PMPA. Protease inhibitors useful in the
above method of treating HIV infection are selected from the
group saquinavir, ritonavir, indinavir, amprenavir,

20 nelfinavir, palinavir, BMS-232623, GS3333, KNI-413, KNI-272,
1LG-71350, CGP-61755, PD 173606, PD 177298, PD 178390, PD
178392, U-140690, ABT-378, DMP-450, AG-1776, VX-175, MK-944,
and VX-478, the CCR-5 inhibitor is selected from TAK-779
(Takeda), SC-351125 (SCH-C, Schering) and SCH-D (Schering),

25 and the fusion inhibitor is selected from T-20 amd T1249.

In another embodiment, the reverse transcriptase
inhibitor is selected from the group AZT, efavirenz, -and 3TC
and the protease inhibitor is selected from the group

30 saquinavir, ritonavir, nelfinavir, and indinavir.

In another embodiment, the reverse transcriptase

inhibitor is AZT.

35 In another embodiment, the protease inhibitor is

indinavir.
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2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-oxazolyl, 2-thiazolyl,
4-isoxazolyl, 2-imdazolyl, pyrazolyl, triazolyl, 1,3-dioxolanyl, and

1, 3-di oxawpl03/0€2§38 n anot her enbodi nent, the present i nventPC(Ft‘USpJ/(Dl\lSi)édeS
that R2 is se cted fromt ou t | 013
al kyl substit pedsl ezﬁi?zf%“lfép%m'% ’fsé@g’t‘ #‘t“?%t‘%\&d‘g ‘Eg g %%&4 -
al kynyl sptostidasgect oal HoDe iSOE Y, f@ndthIB trezyoheat kgf BIWstituted wit h
0-2 R d. rﬁgrlb Pr that R2 is
sel ected ]fr&e&)%e ‘or oup&grre rlé%‘gtl t%?@%ﬁ%&‘%f&%i%?ﬁ@#@g%&ifg al kyl
substi t utawbwit hofl: R4, C2-3 al kenyl 23 WO 03/ 062238 PCT/U803/01604

subst gtuted wi fy 1, R4, a0d, o8 Abkmiyd sppstifgted wth 1 R4 1n another
errbodlbmant thegl) res%el%t I nvention provi dgsp 5that R2 is selected fromthe
group net hyl s(}b)statt vteapiiene oeupqynd selegted ubsent LR dITPYR 0-2 R4,

ethyl subsiidided, VM m§v2ré%r§1£ O@Nénéélﬁﬁétés@eﬂnmﬁbt@rg Rda etvenyl
substituted wth 0g 1- propenyl substituted w pr openyl

subst i t utRFPERIFE OL@mlt%‘f%ynV} ST tTHPES %\F?ﬁl{ﬁoc‘@n’?aﬁaer‘i propynyl
substituted with 0-2 R4, 2 propynyl substituted with 0-2 R4, and

cycl gpropyl substituted w | n_anot her. enbodi rrent resent
i nve Bi on proviyeouex h%f?b?@“?%n%el ?e%r??%l?‘r'ftﬁrév%?%ﬁ%nn%?‘ﬁv}geg
substi t utresireil ttrid@ydl R 2 - pyet tyd donb seontpdendsv £or Qufe Rin ehdydpy .
substituted wth 0-2 R4, propyl substituted with 0-1 R4, ethenyl
substituted with 0-2 R4, 1-propenyl substituted with 0-2 R4, 2-propenyl
substituted wIm &h@thzlr enpdineriubsthe upeesent han’l’OlQnRAro‘Il Bpynyl

substi t ut V\ﬁéé‘ O 2 Rfe1 |t AR NEE 21Hed] fiBiMne RPodSoesd s ctsd Eﬁ@mthe
group et substituted wth 0-2 R f,” net hyl subst?ct)uted with 0-2
15 manufacture of a medicament for the treatment of HIV

infection.

In another embodiment, the present invention provides

\;; NYRsa
(e
0]

that Ring A is

20
In another embodiment, the present invention provides
H
\;;" NYQ
/“L];(“\H
that Ring A is o .
25 In another embodiment, the present invention provides
that R! is selected from CF3, CF,CH;, and CHF,.
In another embodiment, the present invention provides
that R! is CFj3.
30
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R4, and ethyl substituted with 0-2 R4. 25 In another enbodi nent, the
present invention provides that R f, at each occurrence, is independently
sel ect ed WwomameX2be group H, F, C, Br, |, Cl1_4 alkyl, CN, pctHsSo3/@sRll, -O

(CO -R13, -SR1 R11 2R 1, n - N 2 0.ln anoth
enbodi nment , theleI% e‘%e? vee'ﬁ]?é‘gn pr?ovl %-%E% ?hve%t%%t% occu&%ence

is i ndeperuiﬁﬂt IRA sied &i&]&d:tfdd)mrdrme:}gsr (gtpotkp &, GG, By, CFycEl, 4cHFkyl, - OH,
CN, -ORll, -O(CO -R13, and -NR12R12a, -SRl1l, -S(OR11, -S (O 2R11, and
35 - 08( 0) KHaFhyand TN WORFSRI2238 PCT/ US03/ 01604 | n anot her embodi ment .
the present invention provides that Rif, at each occurrence, is

i ndependently selected from the group H F, O, Br, I, Cl-4 alkyl, CN,
-OH, -5 R11, 5 IrsrRanothey @wyhadingip) 2Hag PERECDNRIDVEREiPR BROYheeS

erbod! MeNlen 4% P1Es Hlle HylY AN R deren 1ol éIBfﬂ sa e9ch oppyil ence,

i's indepen ently se rom e group H R11. 10
| n anot hersxﬂmﬁmm&m wi tie (pmsmﬂnt wHeseitn otrhepr&\zsdaikyuhars Eélesteell ect ed
fromthe group H, F, CLl-4 alkyl substltuted with 0-2 R3e, C3_6

car bocycl efrsftlbs%ti}iﬁ(&ec?wl?ﬁ Ot PFeRy L ethyPuktibstituted with 0-5 R3e, and
a 5-6 menbered 15 heterocyclic system cont a| n| ng 1-3 heteroatons sel ected

f h 0, N dS bstitut
Lrboathont O Ohere et Sincdiiilng U Al M decn R ent o 0PIV 98 ¢ ne

group H, (Elhad: RICH A &t larld 20y axdhsinidddy@d with 0-1 R3e, C3_5 carbocycle
substituted with 0-2 R3e, phenyl substituted with 0-2 R3e, and a 5-6
menbered heterocyclic systemcontaining 1-3 heteroatons selected from the
group 0, N, and:S, arsofistr tenlsshimdrt 0-thd3eresdmer eimvelteion provides

that R? is selected from the group methyl substituted with
15 0-3 R3f, C;_5 alkyl substituted with 0-2 R%, C,.5 alkenyl
substituted with 0-2 R4, Cy.5 alkynyl substituted with 0-1
R4, Ci_¢ cycloalkyl substituted with 0-2 R34, and phenyl
substituted with 0-2 R34, and 3-6 membered heterocyclic
system containing 1-3 heteroatoms selected from the group O,
20 N, and S, substituted with 0-2 R34, wherein the heterocyclic
system is selected from 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-oxazolyl,
2-thiazolyl, 4-isoxazolyl, 2-imidazolyl, pyrazolyl,
triazolyl, 1,3-dioxolanyl, and 1,3-dioxanyl.
25
In another embodiment, the present invention provides

that R? is selected from the group methyl substituted with

0-3 R3f, ;.3 alkyl substituted with 0-2 R4, C,.3 alkenyl

substituted with 0-2 R%, Cy.3 alkynyl substituted with 0-1
30 R4, and Ci_g cycloalkyl substituted with 0-2 R34,

In another embodiment, the present invention provides
that R2 is selected from the group methyl substituted with
0-3 R3f, C;.3 alkyl substituted with 1 R4, C,.3 alkenyl
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het erocyclic systemis selected from2-pyridyl, 3-pyridyl, 25 4-pyridyl,
2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-oxazolyl, 2-thiazolyl,

4-1 soxazowgloz/o@28sn dazol yl, pyrazolyl, triazonI 1, 3- diwmmhsnyﬂmoand

1, 3-di oxanyl . anof her enbodi ment the sen entlon rov

3 O ot R, et eoq ey e prESent LMSLLORRr VLS 50
substituted with 0-1 R3e, 1-nethyl- cyclopropyl substltuted with 0-1 R3e,
cycl obutyl substituted with 0-1 R3e, phenyl substituted with 0-2 R3e, and

a 5-6 nenbered heterocyclic systemcontaining 1-3 heteroatons sel ected

from 35 the grayp dhotlerdRbhbadisiélil,i ttHe b ddht0-ih i ighesebviddie 25 WO
03/ 062238 PCT/ US03/ 01604 heterocycllc systemis sel ected fronlthe group

2- pyridyl that R iigyselecsed dypm Zhenioder® Wty ¥l tutad 26y

1, 3-di oxolgany g 13fanﬂe11:hgldb9i5§9¥l:utédl aleﬂ%hér Renbeéhg@ngubgh@tarc@aent
|nvent|on provid I's selected fromthe group H, F,

CH2CH3, Mmm«aow,smr@pwﬂusmswmhw@dlm Or-2n@f1hy?t@?@lydpropyl
substi tut & b\gtlﬁ:u%e%i @%h an %Ut él r?é:lrér)% éft& %Sl%s\ylttﬁt%dl w1@:ﬂ3 O—@%yl

substitute heterocyclic system
cont ai ni n@ pr:éplmiyér cmﬂmtatsﬂjeehtv\actkf rior@ R‘*he eghymy 10 sulds tareaditgd with

subst j ut ﬁh h het. | i % el ected from
t he g* %2 p§%|d |Pr°§YBy Ey St&% yeryP %y% azo¥y %gF?% éolyl
triazolylsubbﬁiﬁﬁﬂ@dﬂwmtﬁ 0-2n@&4], 3nd|@y&mﬂproﬁyllmubm@hhmteaﬂwxhhnﬂn, t he
pr esent ﬁventlgn provides that R8 is H In another enbodi nent, the
present i £ on provides 20 that RO is selected fromH, nethyl, ethyl,
propyl, and i- propyl. In another enbodinent, the present invention
provides thatI%?éﬁ%éﬁer embodiment, the present invention provides
15 that R? is selected from the group methyl substituted with

0-2 R3f, methyl substituted with 0-2 R4, ethyl substituted

with 0-2 R4, propyl substituted with 0-1 R4, ethenyl

substituted with 0-2 R%, 1l-propenyl substituted with 0-2 R%,

2-propenyl substituted with 0-2 R%, ethynyl substituted with

20 0-2 R%, 1-propynyl substituted with 0-2 R%.

In another embodiment, R? is selected from the group
methyl substituted with 0-2 R3f, methyl substituted with 0-2
R4, and ethyl substituted with 0-2 R%.

25
In another embodiment, the present invention provides
that R3f, at each occurrence, is independently selected from
the group H, F, Cl, Br, I, C;.4 alkyl, CN, -OH, -0O-R11,
-0(Co)-Rr13, -gr!l, -5(0)R11, -S(0),R1l, and -NRIZR122,
30

In another embodiment, the present invention provides
that R3f, at each occurrence, is independently selected from
the group H, F, Cl, Br, I, Ci-4 alkyl, -OH, CN, -O-R11,
-0(Cco) -R13, and -NR12R12a, -gR!l, -s(0)R!l, -5(0),R1, and

35 -0S(0)ymethyl.
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25 I n anot her enbodi nent, the present invention provides that Rl1l is
selected fromnethyl, ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl,
and C3_6 weariboess e substituted with 0-2 R3e wherein thePC3AGwarshocycl e
is selected from 30 cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
phenyl. In another enbodi nent, the present invention provides that R12
and Rl2a are i fHdeperdgmy enmidictendt f ridin mrefaty|investian gropydes

i -propyl, butyl g -butyl, . t- d C i d wth
0.5 RBe i TR e A5 E8 s 5P B8 3258 SR ORSAREI504 "earbosseire oS

sel ect ed futmmgueip o) ,Clydmbut,yIG:-scatkppentyl , -0Hcl eerYyt, and phenyl .
5 I n anot her enbodi nen the present inventi ovides that Wis CR3; X
is CR3%; YSPSI%CRB&(O& 'y T%“%Rfcel'l n a8t qgg%‘%’di ment, the present
invention provides that Wis CH X is CR3a; Yis CH and Zis CH 10 In
anot her enbodi nent, the present invention provides that Wis CR3; X is

CR3a; Y is CR3En ampthan qukadigrad, |theamiaranteisyRnRan RIRVideS ent

i nventi on provigdes 15.Lhat WeiisrERBe, Xiks 1GH3Bentche 1) Qe16R3Ra adnZ is N
or CR3c. th{la%ar%t ﬁeﬁjc'er?%%g’i r?ent , rt heepréserllt i %\?gnfi onypr ovides that Wis
CR3; X i s tMeorgrer@a;H,Y K,s WR3Mr,afdd 210& 40-&'1CR3c_ 20 In anot her

enbodj frent, the present invention provides that Wis N or CR3; X is CR3a;
Yis b; and Zis N or CR3c._The invention may be enbodied in ofher

speci fic forms InvarissiegRading ot ot @1HeTY 1oV EESaR RHCORE99 but es
25 ther eof.pEhigs 'i%V%%tlle%e@' $OCRNEREPRTSRD &,| cCaomy,nay i pngirylaspects of
the invention noted herein. It is understood that any and all enbodi nents
of the presfnrtiitternd iwdrchrdy- R3St akens | g Cwrgymlot | srbstiitutey witler -

embodi ment; Lo 385 Chegy1280bEE 203k 8 RIELBEROL, 1a PL CS SR b YERLE "

15 heterocyclic system containing 1-3 heterocatoms selected from

the group O, N, and S, substituted with 0-2 R3€.

In another embodiment, the present invention provides

that R% is selected from the group H, Cl, F, Cj.4 alkyl

20 substituted with 0-1 R3¢, Ci.5 carbocycle substituted with
0-2 R3¢, phenyl substituted with 0-2 R3¢, and a 5-6 membered
heterocyclic system containing 1-3 hetercatoms selected from
the group O, N, and S, substituted with 0-1 R3e, wherein the
heterocyclic system is selected from 2-pyridyl, 3-pyridyl,

25 4-pyridyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl,
2-oxazolyl, 2-thiazolyl, 4-isoxazolyl, 2-imidazolyl,
pyrazolyl, triazolyl, 1,3-dioxolanyl, and 1,3-dioxanyl.

In another embodiment, the present invention provides
30 that R4 is selected from the group H, Cl, F, CHz, CHCHj3,
cyclopropyl substituted with 0-1 R3¢, l-methyl-cyclopropyl
substituted with 0-1 R3¢, cyclobutyl substituted with 0-1
R3e, phenyl substituted with 0-2 R3¢, and a 5-6 membered

heterocyclic system containing 1-3 heterocatoms selected from

35 the group O, N, and S, substituted with 0-1 R3¢, wherein the

25



30 Furthernore, any el enents of an enbodi nent are neant to be conbined
with any and all other elenents fromany of the enbodinents to describe
addi ti onawoe)mo@nissmnt s. 27 WD 03/062238 PCT/ USOS/ 01604 DEEITNISO3/QN6 |t wi | |

be appr eC| te { ﬁ_@p f i i ;%PM n an
asymetri ca qféé}gés]t %]u?% car osneola %Jr]ﬁed affr?'r eé%/(ggtlg aét)gD In ﬁ tically
active or 3}p‘mem]c, forpwridyl i 2 viardddaol rP)fW%JrBfl hovr tazpkebar e
optically jacti 'd’fozzé)fa{%][ sugly as hygfesplption of racemic  for m; or by

synthesis,” fromoptical Ty active starting materials. Al chiral,
di astereoneric, racemc forns and all geonmetric isoneric fornms of a

structgre are i efyisithe Al Eferdthe REGFdSerst eirenahert s tgyowidésomer

formis specifically indicated. Al tautoners of shown or described

conpounds tdyaE d’{"sdﬂ:(ﬁ@l%r@d ftr@“bél”ﬁaﬁr%ﬁ’ tthe Cfa"'rresFevntCI'hl'n\?éﬁﬁﬁ{én As used
herein, the term"tr 0 . i d de the
corrpounds Cl](P a’i?ﬁ?ﬁiro yrsf‘tn;itdJ %];tﬁ?lno i - %Qﬁq%ri %3@1 r%?é}i

repr esent @ilmiﬁle:émrmmcts-l 013eF0b|yuI1@bh1ty'l[h(su;hxs$s¢mltte|dnwrtﬂ1 érls

i nt ended t |nc ude _al | pes of .atons ggcurring pn the presgnt
conpounds R ;}efuibﬁél ?Iéfge?hfﬁ’é hatooggR‘navl A8t %egsarre anég nunber
but diLbfe&&rﬁemmmgerﬁwdmmn@meﬂalh@mrqﬂ@molseWQMtfrom
limtation, |soto es of _hyd n clue riti t $9fopes
of car bon GHCIGRRA I\é'naaré?%! dtr é r?f?d]u?lecf ’ag'rht?gré%nhe%el n,
means thathea:rgroc%cbrre s e eLm)mEchegEnsi cﬁrcutﬂnetkd@sglgnm e proidwk, ring is
repl aced | ec f @,_gpa t he
atoni s, o\rlg eralr(?}ﬁl %&%ﬂ% nor na f%ﬁ rl%‘lenc iI's E}Eze an{)ﬁt hat the
substi t ut |10rB-rdalsw<-‘elsamnla andib - d:lmwurﬁ. V\hen a substituent is keto
(i.e.35=0), then 2

In another embodiment, the present invention provides

that R8 is H.

In another embodiment, the present invention provides
20 that R? is selected from H, methyl, ethyl, propyl, and i-
propyl.

In another embodiment, the present invention provides

that R® is H.
25
In another embodiment, the present invention provides

that R1l is selected from methyl, ethyl, propyl, i-propyl,
butyl, i-butyl, t-butyl, and C;_g carbocycle substituted with

0-2 R3€ wherein the C;_g carbocycle is selected from

30 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and phenyl.

In another embodiment, the present invention provides
that R12 and R122 are independently selected from H, methyl,
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, and C;_g

35 carbocycle substituted with 0-2 R3¢ wherein the C;_g
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30 hydrogens on the atom are replaced. Wen a ring system (e.qg.,
carbocyclic or heterocyclic) is said to be substituted with a carbonyl
group or wodewtd2ss bond, it is intended that the carbonyl pgraisps/ersodoubl e
bond be part i.e., within) of the rin 35 When any.variahle (e.g., Rc)
occurs ITDICértbﬁ)giHC fFe 165 ﬁ@leﬁcﬁegn§r881n§ty?%g‘l?@rﬁ°p(¥ f 5P>/rﬁ}lozgl*tgfi’a conpound,
its defi nickicadpealt y@3c ryeqohexgiceands phedgiendent of its definition at
every 28 WO 03/062238 PCT/ US03/ 01604 ot her occurrence. Thus, for exanple,
if a group is showmn to be substituted with 0-2 R4, then said group may
optionally be substituted with up to two R4 groups and R4 at each

occurrgnce is gl et ed JndependaRLLY LHAMbE 8! ihiven f Shad SO

combi nAti ons of “sUDStituents and/ or 'vari abl es are permssible only if such
conbi nat i emstr esulst dRA ;sKahkeCREdDMPOULEISCRWheraral Bonids tAR3E -substituent is
shown to cross a bond connecting two atons in a ring, then such
substituent may be 10 bonded to any atomon the ring. Wen a substituent
is listed withdm anetiheat iempodimeatomtiica PaEssn ts detyendiilest ir@di#dess bonded

to the re%tha%f wthles %gﬁpgiuq% o 3aé 'v?g cﬁ?r g}iégz thepysuch substituent may
ubs

be bonded Vi'a any "atorh i'n~"suc Ituent. nbi nati ons of substituents
and/ ck015 variables are permssible only if such conbinations result in

stabl e conpounds, A%+436d RS8itenthe the) PG SHeRNGERIRSHNs have
t he indi cated rrearﬁ%%gs. As use& ﬁgrei n, "alkyl" is intended)ﬁﬁ) i ncl ude both

20 branchédaand stsr &RGht Xchai AR3AL U¥ at 2 dCRIT pnd & Hysd M@ B -gr oups

havi ng the specified nunber of carbon atons. By way of illustration, the
term"Cl_10 alkyl"™ or "Cl-C o alkyl" is intended to include Cl,. C2, C3,
C4, C5, O, C7Incgnotdiers®@bodigesitiythe aRsSentciyentinn BrovViifdishded t o

incluge Clpnat w is CR3; X is CR33; Y is N or CR3P; and Z is N or CR3C.

In another embodiment, the present invention provides

that W is CR3; X is N or CR33; Y is CR3P; and Z is N or CR3€¢.

20 In another embodiment, the present invention provides

that W is N or CR3; X is CR3a; Y is CR3P; and Z is N or CR3°€.

The invention may be embodied in other specific forms

without departing from the spirit or essential attributes

25 thereof. This invention also encompasses all combinations
of aspects of the invention noted herein. It is understood
that any and all embodiments of the present invention may be
taken in conjunction with any other embodiment to describe
additional embodiments of the present invention.

30 Furthermore, any elements of an embodiment are meant to be
combined with any and all other elements from any of the

embodiments to describe additional embodiments.
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25 C2, C3, and &4 al kyl groups. Exanples of alkyl include', but are not
limted to, nethyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl,
n- pentyl ,wandoe2pent yl . " Hal oal kyl " is i nt ended to incl ugeTthsvdotsoanched
and straight-chain saturated alighat #Q§%§carbon groups having 30 the
speci fied nunber of carbon atons, substl d wwth 1 or nore hal ogen (for
exanpl e - CvFWIthewell b81appr8Cthe@/thattbhe(vanyyndExaﬁptbs of hal oal kyl

i ncl ude, Oé%eﬁﬂff‘ d;Lwa)ﬁeg'o antéﬁf+%ﬁ€§£b¥éllgréﬁﬁéeieﬁ@éﬁy'

pentaflu penta oroeth g resents an al kyl group
as 35 def¢®@hp@b%W@mmn@hdtméylhﬁl%%@b@tﬂ@nb@roﬁ igat ﬁnaﬁtbﬁﬁ OFt t ached

through ap, QxypensHrhdge. IéllLéow@iMﬂ@wﬁsmneg@dsgt ﬁgw%gfgﬁagé
PCT/ US03/ 01604 to I ncl ude_Cl1, nd C10

al koxy PRiebzal kg apt b foﬁ‘P%oxi’/u‘Flﬁc?%dléY BﬁﬁoéPEI%tOF.ﬁ??%'al?o
met hoxy, £3ARXYor NbPr SpRKlesis prp@@xyopm@ﬂlpyyacﬁlbet s¥yrtihgbut oxy,
n- pent oxy, and S- entoi %¥ % é % | I nt ended to ipclude sgturated
ring groUfRtekif ic?% dpyl S ESLFED %T?Flcorrﬁﬁﬁ?bﬁeﬂ?§Ts
cycloalkyéll|§eom@tﬁﬂdeﬂsbmerﬂcl£mEm£3ofG§ sfzucfﬁreaaﬂeCIntgnﬁedlkyI

" is intended to include h d rac C s.Qf either a
%ﬁ%n%%%ds%%%%glc s?ereoéh 1str% fsgggﬁ ngﬁ i8

straléht rguration and one Uns4at Ut at ed
carbon(xﬁmmnﬁfinm&lyh1n@10®ye@ccumllntamyomsrabbé poovn ar odgschebedai n,

such as ¢ r n n ' Yinel Sr&8tgpded to
I ncl ude é%gﬁg%&n%ﬁ QP%BXi%g g%géigéﬁéégtoandlglgéa?ﬁe%? %fouﬁge "Al kynyl "
S |rneyﬁnxﬁm%ﬂ¢mclude hydr ocar bon chains of either a straight 15 or

branched configuraid@mand; Pnecid toOFR ttffpéycls;@r@%yﬁ%b@anagmdﬁsml ch
may occur, i n any_stable oiLnt _along the_chaln ﬁuch as eth n%atspropynyl
c

and tRe 11Keeneed 69 LKINGE, the FORROMRS t o 1 AcfLiaRdropyFynl
Cr, C8, KEPqubish {04 e:kﬂ;yngxhe owIOLLS . 2 20 ré‘bﬂc@seﬂtedhﬁjfog]e@ casposeds her ei n

refers to Elﬁogﬁﬁla I
The present invention is intended to include all
isotopes of atoms occurring on the present compounds,

20 Isotopes include those atoms having the same atomic number
but different mass numbers. By way of general example and
without limitation, isotopes of hydrogen include tritium and
deuterium. Isotopes of carbon include C-13 and C-14.

The term "substituted," as used herein, means that any

25 one or more hydrogens on the designated atom or ring is
replaced with a selection from the indicated group, provided
that the atom's, or the ring atom’s, normal valency is not
exceeded, and that the substitution results in a stable
compound. When a substituent is keto (i.e., =0), then 2

30 hydrogens on the atom are replaced. When a ring system
(e.g., carbocyclic or heterocyclic) is said to be
substituted with a carbonyl group or a double bond, it is
intended that the carbonyl group or double bond be part
(i.e., within) of the ring.

35 When any variable (e.g., R€) occurs more than one time
in any constituent or formula for a compound, its definition

at each occurrence is independent of its definition at every
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chloro, bronmo and iodo. "Counterion"” is used to represent a snall,
negatively charged species such as chloride, brom de, hydroxide, acetate,
sul f at e awm0 oBhe2Bs ke. As used herein, "aryl" or "aromati cpPrcediSduelsod s 25

i nt ended t,g nmean an aromati G..noj et ong aj 1y ng e, s ILfi of
car bon at%tﬂrqsejr s%ccﬁa;urarserbchee'nqur%‘%s ’na%%f h%/’%%hﬂ,;isg'usieg *h ]?(glll%, fg'icsétlg ocy%? e" or
"car bocydbe csulesti itigted svi it e R4 0 therarsaany gtalp endy dpt Hondl 1yor

7-menbered nmonocyclic or bicyclic or 7, 8, 9 10, 11, 12 or 13-menbered
bi cycl i ce%‘? s"gbs‘%/’rti‘b WL ER P o O WY R HR na‘%f%g’ssaaﬂﬁlapt et it ally
unsat ur ateshuBremteonas | Lol &xteadp| Bsdepesdeit Tarfrooy ctles defichideonbaf are
not Iimted to, cyclopraopyl,, cyclobutyl, ..cyclopent cyclo |,

cycl oﬁept%ﬁj‘, Mﬁ%nﬁﬂmbld%}trl%é y‘?tb S"?%’?%‘.%‘i/ad}tc‘%ca% t%n ?rlg{befé/s are

[ 4. 3. 0] bi seperh Dfoitsne, or3by [ 4f 4s0dibi eyl Dakecames f&s@21 2] bhcythbbet ane,
quorenyIE ghen | , naphthyl, indanyl, adamantyl, or tetrahydronaphthyl.

30 WO 03/ / US03/ 01604 As used herein, the term "heterocycle" or
"het erocycl i ¢ Wyst entbarsd | td endeab$ bl treemt ai st sivdwn 5to 6¢ross 7a neendr ed
monocycl i ' li¢e o 8;, 9 0- eL.86h bi GYEL i fuehEt RLQCYE! i C
ring whic oﬁe%ﬁﬁaﬁvg% %)%cr?r?? ajfrl1 ya u]g{s%?lhr%?%g 5 or unsat ur%?ed (a§r)omat I c),
and WAi chherded ste arfy calfdoren aloesrbpg- 1, Wen 3 b3t heverbat dns

i ndependepfdyeselLUSGE fiPRINEII NP £OOBIELA Neh DEn Nsubhand S and
i ncluding any _ bicyclic group_in which any of the above-dgflned
n

het er ocy cPHRS i Fet sig RRAed &P pehg eFest i My, ERRCATRPBREN T 18 FHEER Ul f ur
het er oat Of@rmha,oniﬂ@ﬂaéddh heuloxt i et oy X ?}@ﬁcﬁé@ By &Aeyaasobsint ueBt
on a nitrogen teroatomto form an. N-oxide. .The. heterocyckic ring may be
at t ached Ef‘g&’r‘t%’“‘ﬁ’""p'_e’ntcil"é{?ﬁtgr oéﬁi“%’tn%fﬁ/o%%t%go%‘f%ﬁlo?u%%?%o%mg Pt t hat
resullts var balsledlerestpertis®ibldeohby ef Degwdh cocomngsadeses | besulls herei n
may be Supﬁtét%é{%fed CO%I%{LP&Q or on a nitrogen atomif the resulting

abl e.

conmpound TS S specifically noted, a .
As used herein, the following terms and expressions

have the indicated meanings.
As used herein, "alkyl" is intended to include both

20 branched and straight-chain saturated aliphatic hydrocarbon
groups having the specified number of carbon atoms. By way
of illustration, the term "Cj.jg9 alkyl" or "C;-Cip alkyl" is
intended to include Cj, Cz, C3, C4, Cs, Cg, C7, Cg, Cy, and
Cio alkyl groups. "Ci-g4 alkyl" is intended to include Cj,

25 C,, Ci3, and C4 alkyl groups. Examples of alkyl include, but
are not limited to, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, t-butyl, n-pentyl, and s-pentyl.
"Haloalkyl" is intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups having

30 the specified number of carbon atoms, substituted with 1 or
more halogen (for example -CyFy where v = 1 to 3 and w = 1 to
(2v+1)). Examples of haloalkyl include, but are not limited
to, trifluoromethyl, trichloromethyl, pentafluoroethyl, and
pentachloroethyl. "Alkoxy" represents an alkyl group as

35 defined above with the indicated number of carbon atoms

attached through an oxygen bridge. Cj.jp alkoxy, is intended
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nitrogen in the heterocycle nmay optionally be quaternized. It is preferred
that when the total nunmber of S and O atons in the heterocycle exceeds 1,
t hen t heswohewenssat ons are not 20 adjacent to one anot her PCirtusosopo£f err ed

that the total ;.n r S.and_0 atons~in ihe heterocycleds re than
1. As used Hé’f'celluréjen?ﬁe g&r’mcaaar Gt |&E’ h%"t’er%(:’ycq%i'c%r?;?s%glr%?dlpsg?fr{\?)ggded to
ggan ﬁbstg;]ngaéi, ?E:xam:]pﬂesr&meﬂecbxmmw' blde, et oy chot bimited,td, or

- menber e icycli eterocyclic 25 aro &, ri ' c ' of carbon
at oms a_nd“ecll:,hoifly'&et OXYr HEtRT GRS Jl‘—r%{e%één e’ntli]f/&o%@e({»g}?t e%pﬁ%éﬁ%fhe gr oup
con5|st|rmrhﬁtd*yx)ﬁﬁnhﬁioxy,ian¢wsﬁpﬁnmmkxhaI"QYEJQ@ﬁEWl"nhmber of Sand O
atons.in the 0 | ¢; _het C ' : n 0 anpl es of
het e_r(5)_cyCJIrg:serlia(%lecérﬁtt e,lrgtﬁjtféle?ey%olﬁéfﬁﬁp%le%&%% d%?ﬁ/?,ag)z(oci nyl,
Ben2| m dazotldpromsnz chigleiutyberotdyofeReriy L - befwrot Kivsppadyyl, is
enzoxazol yl enzt hi.azol enziriazol w , zket
benzi sox alz%qei/rl‘c?ecgétnoz i 1s%th¥%ez o?%ll ,Zé“tfe%i’ m}éaézgﬁ?ns:r , Egéﬂéé#ﬁ,i% o?fl?l,lps )
4aH- car bamil¥dnylcarizol intydndedromainyd ] ude hnodmrgd rben nelvhimy | of
decahydr ogui.nol i nyl., 1. 3-di ox - £l
2 o1 1. 23 1 i e B e R R A Ry I 2, 3
t et r afydrwisstamatad apthor weaderry | hondsy wizizah i B YIyPSCUR HaznY nyl |
i m dazol yl, J4& inedazol y [ l@yin, idal i dWlechdde] | ZbFY, Fnadghy! .
3Hindoly 1a $%é%ghzofufgﬁ?lgg$sochf3hanyl, isé?ndazol&l% ié%ﬁ%dolinyl, 5
i soi ndol ythe Kkpi ndfa-nyl alkssyhi a3l §ntepdedatsl yRCLlURsr fhol FayICa:
napht hyridi nyd , ect apydrgj sogiline] | tlk X 'cﬁ@g yl, daie adiazol yl,
1, 2, 4- oxa.cﬁ'aZOGI'yI g, éf S-é'oxadi az%(i yl, eln,%l, }fpoxadi azol yl , y(?g(}fell)z(ol i di nyl,
oxazolyl,1ntﬂndﬂﬂiQﬁrmﬂqlqgﬂihﬁdﬁ¢®d€b?ﬂmﬂhﬂﬂ¢ﬁi?ﬁr@&?h%he%a%ﬁ¥ﬁkﬁh%yl, 10
phenazi nyl.. \phenatdd azddpd guPhenaxalii idwd oPhesxagifyle Phthal azinyl,
pi perazi nyl, piperidinyl, piperidonyl, , )

carbon-carbon ‘bonds which may occur in any stable point

along the chain, such as ethynyl, propynyl and the like. Cj.
10 alkynyl, is intended to include C,, C3, C4, Cs, Cg, Cy, Cg,
Cy9, and Cip alkynyl groups.

20 "Halo" or "halogen" as used herein refers to fluoro,
chloro, bromo and iodo. "Counterion" is used to represent a
small, negatively charged species such as chloride, bromide,
hydroxide, acetate, sulfate and the like.

As used herein, "aryl" or "aromatic residue" is

25 intended to mean an aromatic moiety containing the specified
number of carbon atoms, such as phenyl or naphthyl. As used
herein, "carbocycle" or "carbocyclic residue" is intended to
mean any stable 3, 4, 5, 6, or 7-membered monocyclic or
bicyclic or 7, 8, 9, 10, 11, 12 or 13-membered bicyclic or

30 tricyclic, any of which may be saturated, partially
unsaturated, or aromatic. Examples of such carbocycles
include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, cyclooctyl,
[3.3.0]lbicyclooctane, [4.3.0]bicyclononane,

35 [4.4.0]lbicyclodecane, [2.2.2]bicyclooctane, fluorenyl,
phenyl, naphthyl, indanyl, adamantyl, or tetrahydronaphthyl.
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4- pi peridonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,

pyri doi mwaashe23pyri dot hi azol e, 15 pyridinyl, pyridyl, pycirmsd/onsbd
pyrrolidinyl r H r - 14U Raze haalinyl,
4H—qU|noI|Z|nyF¥ q%%%g¥% ?%%1 P%%Ig%%# d?§§%95¥%g rah§gro¥égékgfgeige
tetrahydr@ysqurn9$|h@tend¢@ttqhwaaoqa|ﬁéa kel 5. 66+ 102, B-mambaradi nyl ,

1,2,3 20 ﬁ@h@é%,éz%yér ﬂl%yélit},?'@f“ aZObgl 9, 10% 5011%1@9&958' uLcyé1§c4

thladlazolyl hi ant hr en hi azol |en¥ hi enot hi azol y
t hi enooxa&%\'—?FOCYﬁlé‘holfhﬁlﬁia‘il@}?h ist ﬁﬁ‘éBﬁéF\? p@FFa%Hyl unﬁagusa#ﬁfiazm yl,

1,2, 45t ri gzohybatutae®@ l41GRQLYE) , 1a§d4wh!ibﬁzébﬁb1s@§do£aﬂébﬁaﬁ| Al'so 25
i ncl uded are fused rlng and spiro conpounds con a|n| t he

or
above het3toB5chRe. 1 as?ustd Perdi ReteFPICPBG oF RESPFY gﬁFiﬁtﬁ?ingE?bltor"
i s i ntendpdomothef gtol @@;wl@us;hgosfdﬁ aodan@nsnasd edseladihghahit ors of

HV r t t f 3 I RT hi bi t

ol ude. BREVET S nGEONP iR a5 SARTofgtbe ARPVECASETRREA  and STC
Exanpl es bétenoeyolit epingle fuhebltora bactede, rimg . ar thaonkitmpged t o,
del a |rd| h n P , ' '
el 2 86a NZE R Ch - 00 ML EO5EShan £ ML BREgs LRIPOrN BBV DL ne
(Hoechst )9reRYIRE3 be¢ Hoeewissy it @GBB 70N Ghanbt vegenohejera@iopkbpefarResear ch

I nstitut R I 3 06232385
Pg;/bSSS?%lé%EB;?%sglSﬁﬁb ﬂ@ﬁé}&%%&lléK%§§% £§§gﬁe $t¥£kg§élgé7g§ Menar i ni

Far mac eut PeRJanE1Suoup SZHS@?YA@%‘EFFE%?tOWI\/Erl?@rqu o8 thag regrahsiide A

As used heheingtablly PELiERSEe i NhThetREtetScy Bl e80EINGS ddseeiBedt o
conpounds, that inhihit H.V rotea | es |nclude but are_not .

T 250, BSHRIRARY tRotiet Hoaieao8s) carbor or' 88 4 Ricthell SeOR it

the resulting compound is stable. If specifically noted, a
nitrogen in the heterocycle may optionally be quaternized.

It is preferred that when the total number of S and O atoms
in the heterocycle exceeds 1, then these heterocatoms are not

20 adjacent to one another. It is preferred that the total
number of S and O atoms in the heterocycle is not more than
1.- As used herein, the term "aromatic heterocyclic system"
is intended to mean a stable 5, 6, or 7-membered monocyclic
or bicyclic or 7, 8, 9, or 1l0-membered bicyclic heterocyclic

25 aromatic ring which consists of carbon atoms and 1, 2, 3, or
4 heteroatoms independently selected from the group
consisting of N, O and S. It is preferred that the total
number of S and O atoms in the aromatic heterocycle is not
more than 1.

30 Examples of heterocycles include, but are not
limited to, acridinyl, azocinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,

35 carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl, 1,3-dioxolanyl,
1,3-dioxanyl, 2H,6H-1,5,2-dithiazinyl,
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ritonavir (Abbott, ABT-538), indinavir (Merck, M-639), anprenavir
(Vertex/d axo Wellcone), nelfinavir (Agouron, AG 1343), palinavir
( Boehr i ng®o oBroexBhei ), BM>- 232623 10 (Bristol - l\/yers Squi lpRY[USCGEEE668

(Gl ead Sciences -41 a an ,

LG 71350 ¢ikyd @%%H%K&l!rﬁ ’(?flbgg%ze §§6 £§{ E)e/) Davi s),

SDliggsg%rgf@di@Mﬂ)” ﬂa.dla?%ml; yPar kei Dexokyl , FIH—lJ?:&%@QolYPar ke Davis),
na an p L, b ranav'r r [ ohn,

U- 140690):1 ﬂfg‘&rﬁ% riéﬁg 7’%‘%%42%@@%”%% ABT- 378.

o\ggg} i %%scﬂxamﬂﬁs%znyﬂc,l woheod:ﬁnsomanyln pes@im@olf}nha bi soisdol seybsed in

40 I unber

usoe6/ g34236é %%%se?%%@ogffﬁﬁar%s&% ?ca fp'paic%%%%%g} ei\lsal ts" refer

toddferl \éanomdmbinyhe Ithmmgebﬂmyrbom‘@ahm@wpqwobw%t corrpound i s

nodi 1 e cl Qgé#a t her€o,

phar maceu‘%y (T%Q ccep?a 1'e sa §§£%Jﬁ%}uh€ f’b%to}gaf((zfﬁigﬁ(l mi ted to m ner al

or organl@xam%tz@aﬂsal]t:s?':cﬁ arsad barely Hueaxazehi ki nesazal¥hi i or

organi ¢ sahis AliRrl digyrFasi diesl sushedsn R Doxy)l ¢ phelsntirnelinel, | i ke.

The ghar maceuti cal 'y acceptapl e sa1 ts jnclude the . conventional non-toxic

sal t $0or BN ﬂneﬁ%ﬁ%ﬁmﬁ%ﬂﬂy%alﬁge%?x?mlb‘?ﬁ]eht ONPORRE Y of ned, for
gxarmlte ﬁﬁ?&&f&zmtcp(i;ﬁimmﬁnh ch_sem@my:c epipﬂsrl&mybxanme such
onventional , non-toxic salts inc]ude ri rom d
uch as KR HRET TR SRR b, ST IR Tar " TN & BROCRROFl ¢, i L1 c
and the ij(fazﬁm;dl,ttwmddhdmpbarpﬁéz«»hwbam}cr@mhxlsuch as acetic,

prOpioniC 9& fné?yéﬂégﬁﬁééblﬁ L fdo ﬁf&égol rlaéfﬂﬁékéle, _
citric, % xyma elc pen acetlc glutamc
benzdbc, mm;ymyb,, Ryl ¥ | iRYTBBL oel pimyko P IEesiny L,

2- acet oxyjer NP1 £o1 $ HMBSLrot Pl ,Ue@@fﬁléi&m&yl meghaRssithoNi C,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-

20 thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5—triazoly1, 1,3,4-triazolyl, and xanthenyl. Also

25 included are fused ring and spiro compounds containing, for
example, the above heterocycles.

As used herein, "HIV reverse transcriptase inhibitor"
is intended to refer to both nucleoside and non-nucleoside
inhibitors of HIV reverse transcriptase (RT). Examples of

30 nucleoside RT inhibitors include, but are not limited to,
AZT, ddC, ddI, d4T, PMPA, and 3TC. Examples of
non-nucleoside RT inhibitors include, but are no limited to,
delavirdine (Pharmacia and Upjohn U90152S8), efavirenz
(DuPont), nevirapine (Boehringer Ingelheim), trovirdine

35 (Lilly), MKC-442 (Triangle), HBY 097 (Hoechst), HBY1293
(Hoechst), GW867 (Glaxo Wellcome), ACT (Korean Research
Institute), UC-781 (Rega Institute), UC-782 (Rega
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et hane disulfonic, oxalic, isethionic, and the |ike. The pharmaceutically
acceptabl e salts of the present invention can be synthesized fromthe
parent conpmsne2shi ch 5 contains a basic or acidic noi et ycCioguSesonent i onal

chemi cal nethods h sal b a y eacttn t he
free aci diibFtbade® )fbpﬁgfo#g%%eﬁ %%]ﬁpé nd@g(\:}\n aﬁﬁ&g ? 8&% Hamount  of
t he appr0@&rmﬁce&tmmnkwAGm5d9l081M53erAgourqnhn TMgahke, sﬂMth2$ oandn a

m xture Q é ‘&0 general ly, nonaqueous nedia |ike ether, ethyl

acet at e, %i?ﬂﬁl#ﬁglsopropanol or acetonitrile are preferred. Lists of
sui tabl e saltsAaf@sé®UMdr¢nnREhﬂﬁgtpmoseﬁﬁarnaheblt@av iscirberdedifeh ed.

Mack Rubl erelggtcgoé‘&% ungéséﬂgt Thh }98§vapr%€é§ﬁetheEQérﬁﬁiQéure of

whi ch |s orporate erence rase " harnaceutlcally
accept ablmcltsd@nw@ty@nre hepei hlft‘bt¢‘éf ePagBinaviE é%%’@@m o3kmBePPhr s,

conposi ti PfiSon oA/ %ﬂ&é@g%ﬁ@rﬁe phi ehadhgvi W (HEPck hQVIﬁC@P@) of sound

medi cal judgnent, suitable f use I n_ contact with the 20 tissues of human
bei ngs amW@%ﬁWﬁN%rv%Y?EE@XéQ%%§%|W%ll?%R?brt?elf%??Yéfl6%9°%¥?%rg|c

Lesp]?ns/e A@Ilﬁ:hﬁr P4 DDh LW o1 (B@é&fﬂi@ih@@il DAgEDRVERF I BlS- 282623 reasonabl e
enefit/r

= g h d bl
Ve SRS AR TS W S SRS ekt LR e 3 E
manuf act utJ4aan etedgy he mmnpmwmdSJméamhEnepngenLGfmymﬁm|ODGnay be

del i vered.i ru r u h eng.i o] to
cover prga? gb%f) éBp?%%%%t %1% a&%e%§§ ﬁ%ugzggéé ?ﬁégkénég ?verln
t he sane Em)zﬂmﬁi®nﬁ®$rk¢omsvc@hxaPmlh@83ﬁ@ $Eﬂeke"D&@u$hgsPDa1%839%tended

to includesanye Goxal ent 1 y_ bodgled Fﬁﬁéfrﬁmﬁ idhakg {Jﬁﬁéﬁ‘ﬁ? api gehhyei par ent

drug of the present invention in_ Vivo en_such gro rug 1s adnlnlstered to

a naffal i Phasnag betandr@elela. tHel pPe2eht PHDeh? oﬁD%P%n%}ep%GeH
modi fyi ngytues | amal o 8 OURS- pTesed ABT! Hes CONRAEDE: bilaFUsRamples

include the cyclic protease inhibitors disclosed in
W093/07128, WO 94/19329, WO 94/22840, and PCT Application
Number US96/03426.

20 As used herein, "pharmaceutically acceptable salts"
refer to derivatives of the disclosed compounds wherein the
parent compound is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts
include, but are not limited to, mineral or organic acid

25 salts of basic residues such as amines; alkali or organic
salts of acidic residues such as carboxylic acids; and the
like. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary ammonium
salts of the parent compound formed, for example, from

30 non-toxic inorganic or organic acids. For example, such
conventional non-toxic salts include those derived from
inorganic acids such as hydrochloric, hydrobromic, sulfuric,
sulfamic, phosphoric, nitric and the like; and the salts
prepared from organic acids such as acetic, propionic,

35 succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic,

phenylacetic, glutamic, benzoic, salicylic, sulfanilic,
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a way that the nodifications are cleaved, either in routine nmanipulation
or in vivo, to the parent conpound. Prodrugs 34 WO 03/062238

PCT/ US03/wW0aB4622851cl ude conpounds of the present inventi oRCERUESIEIGOA

hydr oxy, _.am ng, or. sulfh d‘r% roup is, bonded

I 0o_any gr when the
pr odr ug &~ AR PRARBIAC T T FHRET G s t%ﬁﬁ?’ﬁ?%?%#%%l?b %e%%%%%%o%hﬁj ect,
it cl e;ay@:lnanef cdjrmlalﬁorfifce,e dwadll ioxy | i sétleborit noandr the ebikel f hydryl group,
respectively. anples o ro S u t I 33 o,
acetate, fornate g’%’aa &hz 04 leéjé erd v%‘?c%égg%}g %?%%oﬁpa%%é aﬁ%‘%\gég?{]nct i onal
gRrsoups | nirtves toiomrp ceamd o f syitshe i ze@ nf romyviehe | pareEk appneeued prbdhugs at

and at J -6 Y. . - = bonyl ,
C6- 10g arcy ox%r%%%l%aﬁglf%éy%g%%%w A,)l%%tl%y:érjé n%?%%%ﬁlr g{:)ﬂffl?ﬁ@%%_4 Y
al kyl car mathass. Cleenetikblycaabdny$alcs aan by REeBIRGH ORY reaching

al koxycardignygye £1a 61 @l oy | BUE NOLSEBOTYE  c hPBENYLABLRRES POBN | a and phenyl
Cl_4 al koxycarbonyl . 15 "Stable conpound” and, "stable structyre’ are nmeant

to indi WA EIIPOHR FPRAIDY L3¢ RRPYPHT3BBSP2EY WrIFVR fsol ati on

to af]y_sefwt_lt&egcgleen@farpt%fga/nié OéBBvé@@,Ctd:iaglin%Xﬁﬂiﬁurd@r@ffﬂméut%}lon into

an efficacious erapeuti c agent.. y. stabl e conpounds_are_contenpl at ed

by th8 2@t Y ‘ﬂ%?\?ugfheeqja%;iilf%aﬁg}e’éff%@f‘}’gea%%ﬁﬁ" i s intended

to incl ;E&ﬂf&tbhﬂbi&tbpﬁ:ﬁpm@bnpmumeﬁommmesem prefetied. aLbsesor an

anount o e conbj natipon of_co ds_clair [.a ] conpound
oeés e%lflif%%)iee s%fts arge %%9%(5‘ 1 &gr'ni'ﬁgﬁo}? Bh é'géugicgl nmp

of the pr ntion-Tn I nation w other~active rngredi ents

ef f ecti veSeiencedi bl Tt ad i nfaek crubbkishieny €ompayyiptBastonr, HPA, i nf ecti on

in a hostyggihe conpjpatign. of; & SoffBYnPEL A s S l,stic combi nation.
198 g b fIEPQ#\Q hDEn HEEL

Synergy, as d’eslgrl ed for exalrrp e by &ou and T%;Isal ay,lg},&dv. Enzynme Regul .

22: 2¥555 ingmmor@peddeirselitiesndte effect (in this case, inhibition of HV

The phrase "pharmaceutically acceptable" is employed
herein to refer to those compounds, materials, compositions,
and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the

20 tissues of human beings and animals without excessive
toxicity, irritation, allergic response, or other problem or
complication commensurate with a reasonable benefit/risk
ratio.

Since prodrugs are known to enhance numerous desirable

25 qualities of pharmaceuticals (e.g., solubility,
bicavailability, manufacturing, etc.) the compounds of the
present invention may be delivered in prodrug form. Thus,
the present invention is intended to cover prodrugs of the
presently claimed compounds, methods of delivering the same

30 and compositions containing the same. "Prodrugs" are
intended to include any covalently bonded carriers that
release an active parent drug of the present invention in
vivo when such prodrug is administered to a mammalian
subject. Prodrugs the present invention are prepared by

35 modifying functional groups present in the compound in such
a way that the modifications are cleaved, either in routine

manipulation or in vivo, to the parent compound. Prodrugs
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replication) of the conpounds when adm nistered in conbination is greater
than the additive effect of the conpounds when adm ni stered al one as a
si ngl e agwoto3/062238 general , a synergistic effect is nost clpearisys/o1604

denonstrated,3% at subopti ma ncent rag | ot - ds. Synergy can
be in terﬁgca?g?o%%?p%§$é?09%cgﬁﬁ,prﬁggégsggvgﬁgﬁgﬁrgﬁgg§E5[§03/062238
PCT/ USO3/ B¢60dxy ef &mtho, oorsenkfbyteylbenefibcial befifledt tof anfiegronbi nati on
conpared W t | ngj yi n S ed I ttreating" or

e oat menf a8, iehpEh| JH8 ETBETERL pr 6t CInVERELBn LT

parti cul apfipinhsperg&dhupan, mamdail hanugebieal . piEveheptgst he fPsBasde-state

from accukel.LAgi i ti gyl areeBENFBYERTREPBlpI S predi sposed
to thg§dig£gge?¥§§§§9%ht gg ﬁg?ﬂéétsgeeneediagnogedyasgﬁgv?ng it; (b)
i nhi bi ti ngeeRecHiveh¥e- sExpeplep. f PrPAEYEFnRFLudevePBpndke; "aRd/ or (c)

relievingitRecd dbseaseratatl efokmite &AESHEHzBRBECEEFQGa0lvEBECEi Sease
state. O her features of the invention wll beconﬁ aEBarent in thg cour se
of the foPl6RPRY FRcATHEFORYNEFIERRBIPPEPYPS eBolilfe EPPHAES 2PE §PGen for
LLIust;atpggﬁgaégggvégﬁﬁahlonEiéggmefage ﬁ@%dk?@@ndegRBOaﬁ@ At MR idige o
er eof . e conmpounds_ 0 ornul a can be prepared using e
r eactibnsCarnd AldaHHaFREYdes Gu-be8lheFHw. C1ie ar]é%ﬁ?‘iyccf’rﬁbpcﬁ} ' ﬁdi‘ﬂ)@r f or med

in a sol vgp{18Rp! 0BL iRt ArkQ dxiRareRa1L S aNg, 4B BRd Gyl eaapeer, and

suitable for the transformations being effected. It wll be undersfgod by
t hose ski plkulrarberyhexy ofer XYSARRRYSIly (Iratot HEY I CREPPBEPFY y

present gn thgolecyle should be eRpshaifBEa¥bLRyihe 25 transformations
proposed.lﬂﬁs w 1" someti'nes require”a |udgnent ?o nodi fy the order of
t he synt hehepytampsooarbonyiel agd phenpdr €i-culadkgsaadeonthere over
anOthﬁf In Ord‘:"étable compound" and "stable structure" are meant to
indicate a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction
mixture, and formulation into an efficacious therapeutic
agent. Only stable compounds are contemplated by the

20 present invention.

"Therapeutically effective amount" is intended to
include an amount of a compound of the present invention
alone or an amount of the combination of compounds claimed
or an amount of a compound of the present invention in

25 combination with other active ingredients effective to
inhibit HIV infection or treat the symptoms of HIV infection
in a host. The combination of compounds may be a
synergistic combination. Synergy, as described for example
by Chou and Talalay, Adv. Enzyme Regul. 22:27-55 (1984),

30 occurs when the effect (in this case, inhibition of HIV
replication) of the compounds when administered in
combination is greater than the additive effect of the
compounds when administered alone as a single agent. In
general, a synergistic effect is most clearly demonstrated

35 at suboptimal concentrations of the compounds. Synergy can

be in terms of lower cytotoxicity, increased antiviral
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to obtain a desired conpound of the invention. It will also be recognized
that another major consideration in the 30 planning of any synthetic route
in this fwelod/osx3t he | udicious choi ce of the protecting gccm;sousmm for

protect i oie bt N8,! QAR Ve HN T Q330 QNOURE AL i iGN

descri bed |n SEhi's OFnventi o n AUt horitative account describ |ng e many
al t er nat i vesparedherithaitied imddotiiduiadn eor@oriefntEr.eene and Wits (Protective

G oups I n O ganic,Sunf %e Wil 2 3R SRS » 19U bner36 O3/ 462238
PCT/ US03/ 01604 -Co- pen S pat ent ag’pl i cations 09/ 691 249 filed Cctober

18, 2000 a:rr@a@gﬁ@cgso@ge druae@@emt;ateg i @o Mampdiloh Pagitd gy in a

i ncor per atehaBy @%ﬁerﬁ&%dedes qral)b%f:retv%tﬁﬁgnttmes I8 Rfadd-stutld & reimpounds.

5 SCHEME 1 R COOH HN (CHB) H3_/ NC AL e-Ni  NH2 TMSCL

base Rll\/@’)’GCRrG'mG\ 1R1aé“5ﬂl|nl?12 1§cﬂ?€t¥é?1f B st"‘fhzftr’esgué’wloflspreparlng

l(ﬁ] 0- ani }grréeasfp’o@@da&oam&ms@a@eysw&et bt ech 2 v @@mmm 10 acid
ereln

( represents R3a,, R b, .and, Ric) gﬁqac I S cQn erted to
i ts N net RERPPQSTE: i%ﬁ’ﬂ’é’dﬁ‘rl\/g’tl\}@h it etﬁielﬁ;e@esdls aced to
obtain the .R&l- suli&’elstttitr@d i tk elesied. opiiea the tamrdaimin | (WOs x&rle.ewsmfgjlthe
|nter£rgd| t.es for . . . .

1sease s a e, i.e., causing regression of the disease

state.

Other features of the invention will become apparent in
the course of the following descriptions of exemplary
embodiments that are given for illustration of the invention

15 and are not intended to be limiting thereof.

SYNTHESIS
The compounds of Formula I can be prepared using the

reactions and techniques described below. The reactions are

20 performed in a solvent appropriate to the reagents and
materials employed and suitable for the transformations
being effected. It will be understood by those skilled in
the art of organic synthesis that the functionality present
on the molecule should be consistent with the

25 transformations proposed. This will sometimes require a
judgment to modify the order of the synthetic steps or to
select one particular process scheme over another in order
to obtain a desired compound of the invention. It will also
be recognized that another major consideration in the

30 planning of any synthetic route in this field is the
judicious choice of the protecting group used for protection
of the reactive functional groups present in the compounds
described in this invention. An authoritative account
describing the many alternatives to the trained practitioner

35 is Greene and Wuts (Protective Groups In Organic Synthesis,

Wiley and Sons, 1991).
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presently clained conpounds. 15 SCHEME 2 Rl R 12, NaHCO3 R\\ | Me3CCOCl
I\\ I NaHCO3 / NH NH2 NH2 O OO0 R R n-BuLi I\\ CF3 6N-HC1 CF3 CF3CQ2Et
/' NH NH2 wO oSoémse 2 descri bes anot her met hod of prepari ngclratses/ommi | i nes,

this tinme from,an appropriately substitu . I LER r <k odi;nati on and
am ne protect r%?\:p%g‘gf%%pbgOp%%%ﬂgaépP;#?gﬁ?gﬁe{)%?g%g\%&gef#g ?oduced

usi ng a sOcboger 378 W2 030 0622389 POTA 1U$93/ 016Ddd Hasy add 20P¥| which
trifluoro t ' rQyi ket oz aptLLpe ddi ti onal neans
of prepartig BeferhniTeeEebtaleR By CeRetthcel PAgp ORI bLRCL e ! oo,

Houpi s etsmhtheFesrof Lericyqadba, caspaupdse811- 6814, the contents of which 5
are heyeby incorporated herein by reference. SCHEME 3 ROCNH2 COOH HN ( CH3)
OCH3 | CON (OCH3) CH3 NHzZ TrBr, CON (OCH3) CHR CHO , DIPEA _ o 0. |
3reduction | CHZCI2 N(H)Tr N(H Tr &% 1 CF3TMS, TBAF R 3 oxidation CF3
THE N(H) Tr N(H) Tr RAnot her method of making 2-triflugroacetylanilines is

R
N CH HN (cH,) ocH, Ny Sy OCHs
| _ —3 | S

CH,
NH, Z NH,

TMSCl, base
R;MgX

R O
7 NH,

Scheme 1 illustrates a method of preparing keto-
anilines from an appropriately substituted 2-aminobenzoic
10 acid (wherein R represents R3, R32, R3P, and R3¢). The acid
is converted to its N-methoxy-N-methyl amide derivative

which can then be displaced to obtain the Rl-substituted
ketone. The keto-anilines are useful intermediates for the
presently claimed compounds.

15 SCHEME 2

R
Me,;CCOCL |\\

R R
' 0o I
oy e oy s C
Z NH
NH,

7 NH
2 O)\,<

Q 0
R R
n-BulLi |\Q\ CFy  en-mCl FQ\ CF,
— (- Rl
CF5C0,Et NH 7w,
0

Scheme 2 describes another method of preparing keto-
anilines, this time from an appropriately substituted
aniline. After iodination and amine protection, a group

20 such as trifluoromethyl can be introduced using a strong
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shown in Schene 3. After formng the protected aniline, the 10 amde is
then reduced and the trifluoronethyl group added. Oxidation with an

oxi dant, woob/oex38vh02, provi des the useful interrredi ate POWIUSe3/0toes above
schenes descri be rret hods_of _preparin t he nz n

X, Y, and®%5%rand|Fehy cEFbe%‘?‘%ﬁ‘é?‘gﬁﬁﬁ'beB%% 8Flgle 1By 8%8V§EFFI gé’gl n the

art to pkeparenibenaet erddyclionalaneahsesf wheepanidy Xet¥-anilZnese equal

L e e o

Oxi dat i onTxw. RLatt111994z Bi5((Bly) Pg6 811 c6854 Schbaecantehust pht whispeci fic

steps f or h n njeraedhake Il11b (Riais selected
from CFSaL%Fgléggb{? £ C%%%g%gég ﬁlejsré%ge?tl % maki ng sone of the
presently clai ned corrpounds Pg i s &FHEMENd protecting group as defined
previously, for gxanple trityl 10 (triphenyl ngthyl). The}gr ot ected or

unprotected ani £8PHehymie (croy)efcar,abl y pr l\] N (OCH3) 8Hsed with a
perfluoral kyl tr hyIS|Ia-|=re——p+e=F-e1ha-b+lytr| |I/o onet hyl trinethylsilane,
ri

foll owed by fluo e HH,Lon, such as tetrabutyla MHym fl uoride. In the
sane fashion, 15 CF3CF2TMS, CF3CF2CF2TMS can al so be used to prepare the

R R
TrBr, DIPER N CON(OCH3) CHs s ction I\\ CHO
—

-
Z
CH,C1, Z SN (H) Tr N (H) Tr
o CF, R o)

CF,TMS, TBAF N oxidation \C\

" . OH CFs

I\/ =

THF N (H)Tx N (H) Tr

Another method of making 2-trifluorocacetylanilines is
shown in Scheme 3. After forming the protected aniline, the
10 amide is then reduced and the trifluoromethyl group added.
Oxidation with an oxidant, such as MnO;, provides the useful
intermediate.
While the above schemes describe methods of preparing
the benzo analogs (i.e. wherein W, X, Y, and Z are all
15 carbon), they can be modified by one skilled in the art to
prepare the heterocyclic varieties wherein W, X, Y, or Z are

equal to nitrogen.
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appropriately substituted ketones. O her sources of fluoride anion such as

sodi um fluoride, potassiumfluoride, Ilithiumfluoride, cesiumfluoride as
wel | as owpanioaa2dE species such as potassiumtert-but oxi @#€r/0s01603

met hoxi de, 20 sodi um et hoxi de and s %’ tﬁinethylsilanolate can al so be
used. Aprotic solvents such as DW § E ‘can be used, preferably THF.

The anount of perfluoral kyl trinmethylsilane used can be fromabout 1 to
about 3 equivalents with an equival ent anount of fluQrhde ani on or

oxyani oni ¢ species. 25 The reaction can be typically rried out at
tenperatures betweenyabewh - 20C 32 abegt 50C, ok~ oglO to about 10C,
or about 0C. 39 WO §3/ 2238 PCT/US03/.01604 (‘ﬁ_nver/si onof Ilibtolllc can

S

be achi eved by usi ngs &é%ﬂ&Zinq?agﬁnéﬁy?A¥%ﬂommz oNam® Fef skill in the

art such as M02, P Rocr20 4, BaMNO4, Pb(OAc)4, and
Ru04. A preferred oxi daht®is Mh02. Such conversion &&kPbe 5 perforned in an
aprotic solvent |ike THF, DMF, dichl oronethane dichl oroet hane, or

tetrachl oroet hane, preferably dichloronetbane. SCHEME 5 0 0 W 0 X W Rla
Y.Z ~0 Y, Z Nx2 10 H I¢xpaskid®on to tﬂf t hgds of obtaini ng keto-anilines
described in Schenes l-and-2—nugleophi Jc dpening of isatoic anhydrides
can al so be used as shown in Schene 5Y< EE& reaction is acconplished by
usi ng an anionic nucleophile of the gﬁbup g?gSee Mack et al, J.

Het erocyclic Chem 1987, 24, 1733-1739; Goppola et al, J. Og. Chem 1976,
41(6), 825-831; Takinoto et al, Fukuoka

5 Scheme 4 illustrates specific steps for forming the
aminoketone IIIc. Intermediate IIIb (R12 is selected from
CF3, CF3CF,, and CF3CF,CF3) is useful for making some of the
presently claimed compounds. Pg is an amine protecting
group as defined previously, for example trityl

10 (triphenylmethyl). The protected or unprotected
aminobenzaldehyde, preferably protected, is treated with a
perfluoralkyl trimethylsilane, preferably trifluoromethyl
trimethylsilane, followed by fluoride anion, such as
tetrabutylammonium fluoride. In the same fashion,

15 CF3CF2TMS, CF3CF2CF2TMS can also be used to prepare the
appropriately substituted ketones. Other sources of
fluoride anion such as sodium fluoride, potassium fluoride,
lithium fluoride, cesium fluoride as well as oxyanionic
species such as potassium tert-butoxide, sodium methoxide,

20 sodium ethoxide and sodium trimethylsilanolate can also be
used. Aprotic solvents such as DMF and THF can be used,
preferably THF. The amount of perfluoralkyl trimethylsilane
used can be from about 1 to about 3 equivalents with an
equivalent amount of fluoride anion or oxyanionic species.

25 The reaction can be typically carried out at temperatures
between about -20°C to about 50°C, or about -10 to about
10°C, or about 0°C.
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Univ. Sci. Reports 1985, 15(1), 37-38; Kadin et al, 20 Synthesis 1977,
500-501; Staiger et al, J. Og. Chem 1959, 24, 1214-1219. The
st oi chi orworog/0a23¢ he i satoic anhydri de reagent to nucl eoptrirhrsoimmabout 1.0

to 2.1 nol ar ui val ents. T se 0 1.3,
1.4, 1.5, 1.6, &T"?e IS of hﬁugo %‘5 anel oanC %e‘re\’%%%% prec sor) i s
used to dxard¥zine aprve s lon lattdmnq:momeetdré slsol It bl tyh@l@lrt Télech
tenperat ure r 2 350 uch te@ﬁh@é ur 6sy, oW Jeing,
or at - 20€ ”Eé tlpglnés’ %@g r%th: ESébouf: 3tonp %‘fl on W th t| rre e)penglglnt upon
inter al |m1cnlu.cl @oprd fnrrdd sodivnit mddrt@rrpe&tahr eoriter sl ewphide ¢
addltlon IS run n, THF, for exanple, but ot soI vent woul d be

sui tabBl e P%éﬁ:”(‘?‘?f#} W3 AR AT %Yﬁ:?teo]pﬂT% '@'ﬁé’nl the only

criteri ordbil‘aﬂ@@ﬁmm afich st oeettiand 0 mwmmmsl 01604

Pat ent Pu at i 1443 W98/ 45276, and W01/ 29037 descri be ot her
met hods gyw‘%gfora%? ol-ball’rf ately substituted anilines and are hereby
|ncorporat ed by reference. 5 The r e8OHEMEBgS5ket o-ani|lines described in the
above schenes can be nodified to the conpounds of the present invention

usi ng the schenes described in the exanples. One enantioner of a conpound
of Formula | may display sfperior activity compareddwi th the other. Thus,

bot h of 10thefo||o eochemi stries arey ed to be a part of
the present invention. uRl R2 Rt—WW—X% XA |]Y-1 Z NY~-Z NR8 R38
When required, separatft racem c materl%ﬂz C aNH,,

10

In addition to the methods of obtaining keto-anilines
described in Schemes 1 and 2, nucleophilic opening of
isatoic anhydrides can also be used as shown in Scheme 5.

15 This reaction is accomplished by using an anionic
nucleophile of the group R1a. See Mack et al, J.
Heterocyclic Chem. 1987, 24, 1733-1739; Coppola et al, J.
Org. Chem. 1976, 41(6), 825-831; Takimoto et al, Fukuoka
Univ. Sci. Reports 1985, 15(1), 37-38; Kadin et al,

20 Synthesis 1977, 500-501; Staiger et al, J. Org. Chem. 1959,
24, 1214-1219.

The stoichiometry of the isatoic anhydride reagent to
nucleophile is about 1.0 to 2.1 molar equivalents. The use
of 1.0 eq. or more (e.g., 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7,

25 1.8, 1.9, or 2.0) of anion (or anion precursor) is used to
force the conversion and improve the isolated yield. The
temperature used is from -20 to +35°C, such as temperatures
below 0°C being, or at -20°C. Reactions are run to about
completion with time dependent upon inter alia nucleophile,

30 solvent, and temperature. The nucleophilic addition is run
in THF, for example, but any aprotic solvent would be
suitable. Reaction with the active nucleophilic anion is

the only criterion for exclusion of a solvent.

40



be achieved by HPLC using a chiral colum or by a resolution 15 using a
resol vi ng agent such as canphonic chloride as in Steven D. Young, et al,
Antinicrowbammﬁgmhts and Chenot heraphy, 1995, 2602-2605. pOriusn3/éwes ur es of
t he invention arent ou fQl l.owi ng
descriptions o %Ep?&gg 589 odwggﬁ( ?ﬁg hagagﬁégggfog ?Ilustratlon of
t he invenwoom/z3067adesnnubenbehdedmebhbéSIpﬁlprngarhagebhe EXAMPLES 25
Abbr evi at | ed, Lht LN "C' for degrees
Col'si us. PaPEoBFEdstly BELELERLER BRELERCE SATEEz BELEH, oy
equiyalenino@rquHVQﬁthsrefég€n¢©F gramor grans, "ng" for mlligramor
miligyans, "»i*h?or %uirthh? kb€ Qﬁlmhéglaésai»lbéaf Boehaygbegen or 30

hydr ogens, "hr" our ours, for multiplet, "M for nolar, "mn"
for m nut echemapngeasbe” ppgi figd ﬁ@gﬁhér??mpouﬂés Pértﬁﬁs§r§§§EFroscopy,
"nnrtoor INVRtc i8R 14¢h§aEhe"BOAGhES HESERADEA iﬁeﬁhéoéﬁaﬁyleét" for
triplet, "TLC' for 41 03/ 062238 PCT/U883/216 h|n | ayer. .

chr omat ogr aphyOne AERENESPMSEPf ¢ 2aRRVAPHE chprmud g, cQPéoﬂ}Fplay

dllnldazob@perEbEAacEQvldylaampapyaewmyhaﬂheeoth Bl. PE&hukQr both of

di i sqprop " am, ng . di ) " ofor
dlneﬂﬁbxy % Eéiﬁmﬁtﬁgf EW%égc%eTéngﬁ%Fhéf E¥88§F§ §9eg%5chgESdiinide
hydr ochl oot dehe ptéb%ntonnkehbnunlalunlnlun1hydr|de "TBAF" for
tetrabutylannnnlun1f|uor|de,1"TB§ Cl" for t- tngyhﬁlnethyIS|lyl chl ori de,

and "TEA" for triethylanineRa
at nosphere at room 18&%.‘

>pe8N\dt oph\i mi zed. The
overAhlgh wer e done so for

B{ hyLf or mani de,

nmol ecul ar sieves. Al

reactions were follo
adequat e time. Reagent sYyet
t et rahydrof uran and ace{%ﬁltr
ot her sol vents were reagent gRéde R

When required, separation of the racemic material can
be achieved by HPLC using a chiral column or by a resolution
15 using a resolving agent such as camphonic chloride as in
Steven D. Young, et al, Antimicrobial Agents and
Chemotheraphy, 1995, 2602-2605.
Other features of the invention will become apparent in
the course of the following descriptions of exemplary
20 embodiments that are given for illustration of the invention

and are not intended to be limiting thereof.

EXAMPLES
25 Abbreviations used in the Examples are defined as
follows: "°C" for degrees Celsius, "d" for doublet, "dd"

for doublet of doublets, "eq" for equivalent or equivalents,
"g" for gram or grams, "mg" for milligram or milligrams,
"mL" for milliliter or milliliters, "H" for hydrogen or

30 hydrogens, "hr" for hour or hours, "m" for multiplet, "M"
for molar, "min" for minute or minutes, "MHz" for megahertz,
"MS" for mass spectroscopy, "nmr" or "NMR" for nuclear

magnetic resonance spectroscopy, "t" for triplet, "TLC" for
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15 Ethanol and nethanol were absolute and water was deioni zed. Melting
points were determ ned in open capillary tubes on a Ml -Tenp apparatus and
are uncorweaB®me223€ol uim  chr omat ogr aphi es were done on fl| &sh/s0s/0wed gel .

Exceptions, {o _any of_ the conditions ye.-are_noted | xt" i r,al
HPLC 20 sEpH at?¥nt GeFemabnd-akihy cﬁ%ﬁ?m eBErafekes, HYQ 88 heCQI
enant i onefSri ca2BSAyERdi Theddablew hQIEBY hbds dnesoprupylathulaminhe

synt het hi ¢ at _foll S. e schenes are
descri bed ?5$§€ ?FI% %83858§ égﬁ%ggégﬁg ne?ﬁ%gs &gfe 25 enpl oyed to
ynthe5|zélmaehplamnnopypmdnds,th@ME&réOrlQuadthﬂXY@hbanabléEgﬂchﬁﬁﬁles.

42 WD 03/ 3 )
a2 Mos Hg %ég%gggﬁigggéﬁéggép{fﬁ ?DéehglEéibéd%@ﬁhaéOﬂgaraehﬂo§E§§CLatI
TsOH, EtdLAHCFB@@druwletq) alupEniuR h\ﬂiﬂfldﬁ N'TRAFS0FOr2 steps) 2 (75% 3

0 CF3 g@éét%ammé%uﬁefﬁuaﬂdg nTBEZcf PhgBy4Pd (0.02 equiv) ~ ( ~)
Zn(CN) 2 ( equil 60 96% 4
(64% 5 (B2bytybiinecopie &gl cral @FidRIHZaPQS"'IEA"Hf?WEbﬁ?ﬁiih??iB%n? NH N

All reactions were run under a nitrogen atmosphere at room

10 temperature and most were not optimized. The reactions were
followed by TLC. Reactions run over night were done so for
adequate time. Reagents were used as received.
Dimethylformamide, tetrahydrofuran and acetonitrile were dried
over molecular sieves. All other solvents were reagent grade.

15 Ethanol and methanol Were absolute and water was deionized.
Melting points were determined in open capillary tubes on a
Mel-Temp apparatus and are uncorrected. Column
chromatographies were done on flash silica gel. Exceptions to
any of the conditions above are noted in the text. Ciral HPLC

20 separations were done using chiral columns which gave the
enantiomers in >99% EE.

The following methods are illustrated in the synthethic
schemes that follow the methods. While the schemes are
described for specific compounds, the same methods were

25 employed to synthesize the othér compounds that are listed in

the table of examples.
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6 7 (35% 8 0 Pd(dba)3 (0.2 eq) Zn(CN)2 (0.6 eq) CF3 Zn (1.2 eq) NC N
(2-(tBu2P)Ph)2 (0.8 eq) | / NI NH NW - 150 CHO (26%9 9 5

6- Chl or o-wonBen3st- (trifl uoronmethyl)quinoline (2): Preparatriusn3/of604

Met hazonic acid: To a stirred sol utlon 0; glaO—I (10.74 g, 179 mmol) in H20
(60 nm.) was added CH3NO2 dropw se t he tenperature between 45-50
C. Once the addition was conplete, the reaction was cooled to O C 10 and
the pH was adjusted to 1 by the slow addition of conc. HClL with care to

keep t he tenperatujje belpwindbnidacid The sol gt on OLP et hazoni c aand was pour ed
into a stir 8l ut i HehAcgne-8.0q ! NQr giF @20 ¢ NO,
trifluoronethyl k@Phenpaerbi ek O a - HC1 c€,200+ da2p- 24 ) After

approxi mately 2Q m Aut es aryel | ow precipitate AB® 79°an to form glfhe reaction
m xture was stirred over ATt rt and the prettPitate (12.08 g)

collected by filtration. &e yellow solid was tf®&ated M;,) d802 (%—LHZO in
EtOH (100 nl) 74%d hé€ o-Nef | ure § @iiv) 1 ! t| NIVRS edu®Ol €d 20 toO

rt and the solvgpi Ted hal Y ehRtary el l
crystal line sol gg, was col jected by Jyt rat ed and washeBl"'%% 2ol d EtO—I to
afford 2 (9.41 g, 76% t wo st eps). 453» WO 03/ 062538 PCT/ U 2%/

107-110 C, (needl ese EtO—DHng 0.33 (5%%t hyl acetate- hexamrg)-

(d6- DVBO, 300 f_|Z($|,Zso41di'b<#q) g ,
8.18 (dd, J 9 |2 2 m
136. 42, 5 134. 00> €2 @4, 195, 1zf" 122. 11" 7. 465 Gat 21,MHZ .
(d6- DVBO, 300 MHz) 68 56. 46; R ( KBr) vmek 1608, %43, 1495, €376, 1362,

1300, 1289 12%Qba) edbedy, 1214, 1174, 164, 1147
Zn(CN), (0.6 eq)

Zn (1.2 eq) NC
—_—

(2-(tBu,P)Ph), (0.8 eq) NH
NMP - 150 °C
(26%) 9

5 6-Chloro-3-nitro-4- (trifluoromethyl)quinoline (2)£
Preparation of Methazonic acid: To a stirred solution of

NaOH (10.74 g, 179 mmol) in H,0 (60 mL) was added CH3NO,

dropwise maintaing the temperature between 45-50 °C. Once
the addition was complete, the reaction was cooled to 0 °C

10 and the pH was adjusted to 1 by the slow addition of conc.
HCl with care to keep the temperature below 10 °C.

The solution of methazonic acid was poured into a
stirred rt solution of 2-amino-5-chloro-
trifluoromethylacetophenone in H,O-acetone-HCl (200-120-24

15 mL). After approximately 20 minutes a yellow precipitate
began to form. The reaction mixture was stirred overnight
at rt and the precipitate (12.08 g) collected by filtration.
The yellow solid was treated with p-TsOH-H,0 in EtOH (100
mL) and heated to reflux for 1 h. The reaction was cooled

20 to rt and the solvent reduced in half by rotary evaporation.
The yellow crystalline solid was collected by filtrated and
washed with cold EtOH to afford 2 (9.41 g, 76%, two steps).
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1128, 1094, 848, 818, 664, 649 cm 1. 10 Anal. Calcd for CIOH4CIF3N202: C,
43.42; H 1.46; N, 10.13. Found: C, 43.47; H 1.47; N, 9.90.
6- Chl or o-wormstsn3st- (trifl uoromet hyl ) qui nol i ne 1-oxi de (3) PcAvUsOxD160€ Of 2

22.89 g, 83 mmol d - hyd
S equivy Br 403asbended (rge ”9?5%9%?”5)65%2?, “aonas Epnpicadeaca®® MOl

Trifluoroacetic, anhyd Ui ¥ wa d sIova
keepi ng t AE® ?Eﬁf)eratﬁ ghgelg ﬁ#ﬁ%gmac |§)?1 \?\és?gétﬁ[r édga§g ?g y
then warnpgd.tg kKt H%ndlgtl rgedof Qm,anu?Q addigt ijaaal ghaur at, whickzpoi nt the
reacti on was con‘gl ete TLC. The reaction nixture was quenched by the
addition @) ;25863@LNGR weufmmseuuﬁirmﬁzbdhléa St 0lO456R, HEI6 (880 nl). The

aqueous phase was extracted with 3 x 150 nL of EtOAc. The c
organizs WafkeORashad -fitth1BAi-98, dPRedlovél 28 M§S0L2 afd - 38ncen?r§'¥lgd

Recr ystal liza of ~th | Bt |
pr oduct asdg #Mgﬁf Eggnﬁg%:?aﬁqﬁg :g:R: gﬁ&g%mgx%@i@g Orﬂgﬁlgh@g@%rg 30

(u%l;)% gt gzhﬁ@et atae2he>1@rm©) 1bH9NN32G©D6135230Q2NHz) 188473 1164 ,J 1249.,3 Hz,

, 8. dd, = 2.0, 9.3 Hz, 1H) : 19F
NVR (CDClé&2§@olwﬁ£y §4§5 §i8'1§é4mwé4g 656%3 75 Miz) 8141.74, 139.21,
133.54, 128.90, 125.67, 125.61, 123.01, 122.12, 119.37; IR (KBr) Dmax

3104, 1584, 1558, 1498, 4, 1249, 316 1 1128,
530 cHI 1. a4 VPG00 SIHPERF S et e SORal &l Adt o g16§4c F3N203: C,
41.05; H, 13..38;. NFo@ndt. c;ounda7G, #411037;HN,1948,0.N, 9.48. 5
2-Brono-6-chloro-3-nitro-4-(trifluoronethyl)quinoline (4): A mxture of 3
(4.71 g, 16.1 mmol) and POBr3 (9.23 g, 32.2 mml) were heated to 100 C.
After 2 h, thesrendioren3 \tﬂs:meel-dd:rtidlubramétpmlt)iquii@lwédnl@etlw@eqidEt OAc and

H2O, adding ice when ne
(3?: m%gture 8%53a %2 8 égummo Saﬁ%‘ﬁ&%g hydrogen

15 peroxide complex (15.6 g, 166 mmol, 2 equiv) were suspended

in CH,;CN (420 mL) and cooled to 0 °C. Trifluoroacetic
anhydride (24.5 mL, 174 mmol, 2.1 equiv) was added slowly

keeping the temperature below 7 °C. The reaction was
stirred at 0 °C for 1 h then warmed to rt and stirred for an
20 additional hour at which point the reaction was complete by
TLC. The reaction mixture was gquenched by the addition of
250 mL of NaHSO; and then poured into 0.5 N HCl1l (600 mL).

The aqueous phase was extracted with 3 x 150 mL of EtOAc.
The combined organics were washed with brine, dried over

25 MgSO,, and concentrated. Recrystallization of the resulting

solid from EtOH afforded the desired product as a light
tan crystalline solid (17.3 g, 71%). mp 130 °C. Re 0.30

(10% Ethyl acetate-hexane). lH NMR (CDCl,;, 300 MHz) 68.73
(d, J = 9.3 Hz, 1H), 8.54 (s, 1H), 8.26 (m, 1H), 7.88 (dd, J
30 = 2.0, 9.3 Hz, 1H); 19F NMR (CDCl;, 300 MHz) §-55.91; 13C NMR

(CDC1,, 75 MHz) 0141.74, 139.21, 133.54, 128.90, 125.67,

125.61, 123.01, 122.12, 119.37; IR (KBr) VUyax 3104, 1584,

1558, 1498, 1360, 1324, 1284, 12483, 1178, 1160, 1137, 1128,
839 cm'l.
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10 overnight to break up the solid materials. Et20 (100 nL) was added and
t he organi c phase was renoved. The renmai ni ng aqueous phase was extracted
wi th Et OW0(03/0522300 nl). The conbi ned organi c phases wer @Crash&adiond t h
brine, dried over MSO and concentrated to afford 5.5 g (96% of the
desired 15 product which was used wi thout further purification. An

anal ytically panalsanmuiad odascabiCaiHedl ByNs&cr Y&t #1l .i0kat iFon 1 (RO, to
provide a fluffy off-white solid, np_ 120 C_ Rf .61 (10% Et hyl

acet at e- h@x&rle) . FAUNAVR(CHCr827360 WA’/ 88. 6%, J = 9.1 Hz, 1H), 8.16
(m 1H), 7.92 (dd, J = 2.2, 20 9.1 Hz, 1H) ; 19F NWR (CDC13, 300 MHz)

5-57.63; 13C N CDC13, .75 ) 8146. 50, ,,137:-3 , . 131. 32,
124. 45 124, 40%&‘%@4&9&%&%%&%’;%‘&% “%\fr?gé%é,%n 552,
1492, 142G4)1382mitdhire BF0S, (3283, 421G, 1118@®L) EIED POBI57 (912349, 1097,
1023, 960, 846, 823, 792, 693, 661, =25 632 1. Anal. Calcd for.

CLOH3Br CLR3NZOpCE ) ygreghegteg §91.10Q G sg*?tﬁ&uﬁdil'c,t%‘é.%‘?ﬁcoﬁ%oﬂ.oa; N,
7.49. 30 Ahkerdiliedlns rithendb@ae tiedeireah bemwdes EHOAssiangl tHy®, f ol | owi ng
procedure: POBr3 (39.2 g, 137 mmol, 2 equiv) was added to a stirred

sol uti on efdin@dag WEIMASICESSRTY-ch TS MREYE S 15F AHLTTSfhe reaction was

heat et t 0 kRIHUGHO B Preaf 1@F t8@0l5d01d d materitald.he Hgact (1o wias quenched
by the slow addition of ice. 45 WD 03/062238 PCT/ US03/ 01604 (Here | et

it stir owes elddegesitdhdhe PgaREC PECESs MAP) TerYEhr gt TSN IRE

separ at ed ;and e AGUROUS Y AURIraWRSd SXIHAGRAW (h xCHGIB (1) x M nl). The

conbi ned organic layer was_washed wth l}&{%@ (ﬂjhné’ 150 nté%iﬁl%%o_v(l x 150

nl), 5 NaRSBRined opgeniC) PhASOS ISre1sFSHSY Whhith XS )OS dri ed

over Wsoﬂigs_@geah@lsbdh@:emiatédr y6t alflfozead s5f.50m o) tof affeordestihedesired
1

roduct, 1 67% . An additional 1.87 was oht ai ned by col um
2hrorﬂa’i ngéfﬁ’ﬁ@lcgf (wclﬁé?h was used without furt%er purlfa':l.catdior}/. An

analytically pure sample was obtained by recrystallization

(EtOH) to provide a fluffy off-white solid, mp 120 °C. Rg

0.61 (10% Ethyl acetate-hexane). 1H NMR (CDCl,;, 300 MHz)

$§8.16 (d, J = 9.1 Hz, 1H), 8.16 (m, 1H), 7.92 (dd, J = 2.2,
20 9.1 Hz, 1H); 19F NMR (CDCl,, 300 MHz) §-57.63; 13C NMR

(CDCl;, 75 MHz) 6146.50, 137.35, 134.25, 131.88, 131.32,

124.45, 124.40, 122.44, 121.96, 118.76; IR (KBr) vpax 1606,

1588, 1552, 1492, 1426, 1382, 1361, 1308, 1283, 1219, 1180,
1169, 1157, 1134, 1097, 1023, 960, 846, 823, 792, 693, 661,

25 632 cm'l.

Anal. Caled for C,oH;BrClF;N,0,: C, 33.79; H, 0.851; N,
7.88. Found: C, 33.60; H, 1.06; N, 7.49.

30 Alternatively, the above reaction can be run using the

following procedure:
POBr, (39.2 g, 137 mmol, 2 equiv) was added to a stirred

solution of 3 (20 g, 68 mmol) in dichloroethane (150 mL) .
The reaction was heated to reflux for 8 h. After cooling to

35 rt, the reaction was quenched by the slow addition of ice.
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concentrated filtrate (Si 02, 5% ethyl acetate-hexane). Total 10 yield
17.999 (74% . 2-Brono-6-chloro-4-(trifluoronethyl)quinolinamne (5):
2- Br onp- 6wohBosx38- nitro-4-(trifl uoromet hyl) - qui nol i ne (4,PCTZ[fSO$¥OEOég 12. 7

mol ) was e A (12 5 6

added and@%ﬁgrggﬁ ojhtw%é}%tl rgég%%en‘dg?e %ﬁ %ﬁtcng n% %SQ%% AcO—l was
r enoved b?heo@agaynlevh@peatwaa aaparhtaedesndueha/asqpapurst leyed Wbesween
EtOAc (1 q!@hasi@h i S i cated for
30 s and %91%%% %?ere tﬁr ouyh ce}fl te. or g%nnel%[h% a%% ?Nagal\?\gghed W th
H2O (1 x Yayet)was NashedatthsBEHCO{ 1(X #5180 )mLH2Q14A ){(1 7o pk) ahy, brine

(1 x 50 nm.) then dried over SA. Silica Chromatogr £ {&02 65 mm X
13 cm® 109 ES@nclhexahd rf‘JII')o'\/l 6L &5 1P ) Rt nes(Lrstaf I 7he 384 d

(2.30 g On . Et ) AVRy( CDC13,
300 M—lz) 5‘?1/%% ‘?@n‘?#@i@ 7. 8@“? d]E &Qlaug‘gg{%zfag%ﬁ 6%?%9?5 fré"lﬁ'_ 72, 8.7
Hz, 1H),t&.3Ffébd she 2dbsN-RY; pO&udlVR (€DC213g 360%MHz) Ah- Eddt‘nt;onh:{C NVR
CDC13, 7 9.4 3Q.6 127. 26, 126.78,
(55 a0 10T W8 Xfaide8 Y opSphEentdtalurdind Se0tnel 27 22,
1339, 130@onqer111ra11qdl8fllu.ﬂ_q‘2©e 1890, EG3BthyA4 acgtdtamhiexare: MO T3/062238
PCT/?%OS/Q}QQ& 1ANGY gﬂg for ClOHSBr CIF3N2: C, 36.90; H, 1.55; N, 8.61.
Found: C,~37.10; H, % - N, 8.46. 2-Bronp-6-chloro-4- 5

(trifluoronethyl)quinolinecarbonitrile (6): 2-Bronop-6
chl oro- 4- (trlfluororrethyl) qui nol i neam ne (5, 476 ng, 1.46 mmol) was

di ssol ved i n anhydr ous
was added and #HeFLRPT u‘fl‘blﬁlé\ﬁ?;n} ébﬁ%ggﬂoﬁ?‘f‘ﬁg&({%éﬁ?gfn%"nﬁd?gth)4 (34
ng, O. 0292mﬁdn)lo-m-amsomldkehaﬂﬂome(sﬂiﬂlu@ﬂomsmlbgaqaedomgaen(And t hen

heatﬁg to, %éO , 1§h? TS }Ionsmgﬁsﬁeﬂgegt chaﬁC%fébe&qu Fe powder

(3.5 g, 63.3 mmol) was added and the reaction was stirred

under N, at 60 °C for 2 h. The AcOH was removed by rotary

evaporation and the residue was partitioned between EtOAc
(100 mL) and H,O (100 mL). The biphasic mixture was

20 sonicated for 30 s and then filtered through celite. The
organic phase was washed with H,0 (1 x 75 mL), 1N aqg. NaOH

soln. (1 x 75 mL), H,O (1 x 75 mL) and brine (1 x 50 mL),
then dried over MgSO,. Silica Chromatography (SiO,, 65 mm X

13 cm, 10% EtOAc-hexane) provided 5 as an off-white
25 crystalline solid (2.30 g, 56%). mp 118 °C. R 0.4 (10%

Ethyl acetate-hexane). I1H NMR (CDCl;, 300 MHz) 07.90 (m,
1H), 7.85 (4, J = 8.8 Hz, 1H), 7.44 (44, J = 2.2, 8.7 Hz,
1H), 5.37 (br s, 2H, NH,); 1°F NMR (CDCl;, 300 MHz) §-54.51;
13c NMR (CDC1l;, 75 MHz) §139.42, 136.87, 136.72, 135.20,

30 130.60, 127.26, 126.78, 125.47, 123.13, 121.87, 121.81; IR
(KBr) 9Vpax 3550, 3412, 1615, 1604, 1339, 1302, 1211, 1148,

1120, 1097, 1037, 974, 818 cml.
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mn. The reaction mxture was cooled to rt and diluted with EtQAc (100
m.), The organi c phase was washed with H20 (2 x 20 nlL) and brine (1 x 20
nm) then woisdemser MySO4. 15 Concentration and chronat ographysod/@ic02, 40 g,

10% Et OAc- hexane) pr terj yel | rystalline
solid (202 ng?im@%% ‘?%plcfggf %Rpﬁshgﬁgfng% thy? o6l eihgé\lanlg) 1H NMVR
(CDC13, G IMEZ)PRhP5 dd,370.15 %,8 Hes Ay, .84 (m 1H), 7.52 (dd, J =
2.2, 8.8 Hz, 1H), 20 5.34 (br s, 2H, NH2): 19F NVR (CDC13, 300 M)
8-54.51; 13C NMWR (CDC13, 75 MHz) 5140.21, 139.00, 138.39, 132.27, 128.25,
126. 65, 126. 1Q® -Bbhhd& -clillord-4-121. 84, 114.43; IR (KBr) Umax 3485, 3410,

3386, 223 0. 16 574, 1492. 1 13 322 1221 1158 1130,
1121 109‘% ’#ﬁé‘ 3%‘?{1]17 Odiz€c Z}?“‘a‘ %’Fr‘lzéclﬁl—?sc 3‘?11‘3 6148 64. H

1.86; N, chlfrbr.4 Founick 1u@ratge tiy 1 )H quii ity inganine 7(5 Al 4 26 mﬂl vel46 the

above re 6 g, 95%

yi el d. %ﬁr&lﬁor%a%gﬁﬁéoﬁ%e%rlyn%@y%%% %MGPS gs Q“Itﬁ)qu n&fl n2 4(gl—|) one (7):
2- Br onp- Gretungr0-(4-063t fidf,| wareewial)) wa@lamhiadlea-aibma tagole {dy wikd ny,
0.552 mml) was suspended 35 in formc acid (1. : Sulfurlc acut; (2

drops) wEEHERSS withwg ehoeoesf e u%/%u (éﬁdmshe Or84di ol
SUSpfq_S' QhAH AL ttqqﬁlc%)l%tl'gl{ %asﬁﬁideg(ﬁ%)segci afdd g Jmg efh&h remained by

TLC.  The reaction was coo0 uted WMth H20. The precipitate
was col heatedl tmsd 6 + h TRROtaRFtdion dfidecaertevike TLas2btes Al e

yel low sqliid (B4 Sfémztl&ﬁu/omlr;&qwer [¥3Te rEbcflLEd hes Purddd catiered Ik SR

d6- DMSO,_ 300 MHz) 812. b d, 8. 33
(1H) 8. 3EHQAC 1130 08“Idlf %H?rf Ofgaljzzwzp %She%#lw%§ 3(()8]
Miz) S -5b 38 Uhd G5Bty (B-EH o) 1%41{@41@1 QRIS S, 10-

di hydropyrlm o[ 5, 4- b] qui nol i n- 4(3H)-one . 8-Chl oro-

Concentration and chromatography (SlOz, 40 g, 10’ EtOAc-
hexane) provided the desired material 6 as a yellow
crystalline solid (202 mg, 51%). mp 188 °C. Rg 0.34 (10%
Ethyl acetate-hexane). 1H NMR (CDCl,;, 300 MHz) 67.95 (d, J
= 8.8 Hz, 1H), 7.94 (m, 1lH), 7.52~(dd, J = 2.2, 8.8 Hz, 1H),
20 5.34 (br s, 2H, NH,); 19F NMR (CDCly, 300 MHz) 6-54.51; 13C

NMR (CDCl;, 75 MHz) 6140.21, 139.00, 138.39, 132.27, 128.25,

126.65, 126.10, 122.98, 121.90, 121.84, 114.43; IR (KBr) Vnax

3485, 3410, 3386, 2230, 1650, 1639, 1574, 1492, 1430, 1352,
1322, 1221, 1158, 1130, 1121, 1095, 975, 822 cml.
25
Anal. Caled for C;;HsClF;N;: C, 48.64; H, 1.86; N,

15.47. Found: C, 48.71; H, 1.77; N, 15.27.

Alternatively, the above reaction can be run at 110 °C,

30 for 5-6 h to give 15.6 g, 95% yield.

8-Chloro-10- (trifluoromethyl)pyrimido[5,4-blquinolin-
4 (3H) -one (7): 2-Bromo-6-chloro-4- (trifluoromethyl) -
quinolinecarbonitrile (6, 150 mg, 0.552 mmol) was suspended

35 in formic acid (1.8 mL). Sulfuric acid (2 drops) was added
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(trifluoromethyl)pyrimdo[5,4-b]quinolin-4(3H)-one (7, 87 ng, 0.290 mMmol)
was suspended in anhydrous THF- TMEDA (10:1, 2 nL) and cooled to -78 C
under a nwoOne/gen3sat m)sphere n 15 BuLi (1.6M0.73 nL, 4 egarwsomasosadded

dr opwi se guer 40 i dubes., LA LS, A00L100 ves £ogmlet e, at ey regct i on

was stlrred mnut en warned to rt over
m nut es. nﬁ@t@d@tﬂ@m%mﬂﬂerﬁf@@wd rbysdI‘LC NHAG1e sodatt bPn aw@st hen

partitior%ecg: n, 42Q qyeo Wos: £xd gt ed with
Et CAc (2x alﬁ %0 é(_%x)@r}%sﬁe co |ne org ;II%‘ sleév\(/:elre dried over

Na2SO4 arub Idayossd I ateathe Chw nratiogry sty a(:Sr-Giasleﬁﬂ%cEtﬁwmahes)s af f or ded
the desired materlal 8 as.a tan solid (35.4 4 (50% Et hyl

49 3
acet aPe- Ra&haiel 1oy NR (DA - 3t 2 Ef\ﬂ-?z)ré%‘llﬁlztl?@blf‘ol%uw r7.78 (s,

M, 7 30ues dbiod. B i (o PMBG2 3%05»41472 $12.6. @5::(.%” %) NH) . 6.77
(d, J = 8.5 Hz, 1H), 2.75 (m fH); 2. 1.28 (m 2H), 0.95 (m
2H), 0.7%8 (33 @~=J.4 Hz HH). 1ESI-I-€RI\B3&8 OB-B)S (zM}H (s CloHH1 51 ONBF3
requires 358.0934). 30 EXAMPLE 2 9 5

10- But y! - @Q:fya%d -2t 19 14 JF oty ) Fs Mg (CDCly, 300 MHz) d -51.35.

di hydropyri m do[ 5, 4-b] qui noli n-4(3H) -one (9): 10-Butyl-8 35
chloro-10-(trifluoronethyl)-5, 10-di hydropyrim do[5,4- 48 WO 03/062238
PCT/Lgosl0160410-tﬁw1ncﬁ1qh14qrsﬁ)1%n(etl(18f wroretly D955 it ) was di ssol ved

in NW (i ddop J.Mdo[@‘ 47 o L nl gk 3Pl oné— ?8)9‘1%-\/()1&101265‘(@92 (6.7
ng, O. 057 rrrml iv) an Eo)IE-t- buty hosph{?n hegi 23 ny,
0. 076 mmoitrif Eifg"}(ﬂe)r@’%mé’d%fé b st Jtﬂl‘b se’with a
stream ofmg nldrzygﬁmIdeQZ(M)&s{ﬁ&nd@ ﬁicbjr&lyﬁﬁﬂ:bus Or}?Femwz) V&s: ndded
and the rea tio %ﬂe ssed secaond, tine b ore heatin nd 8. 150, C. After
16 hours,? aéﬁgi ‘%ﬁs %on& et('g"B'ild Ter c?acr%c BE*%001%d to rt
and HBILHBHLLM¢IIGE(HM73 mL, 4 equiv) was added dropW1se over 10
minutes. After the addition was complete, the reaction was
stirred for 20 minutes at -78 °C and then warmed to rt over
45 minutes. The reaction was gquenched with sat. NH,Cl
solution and then partitioned between H,0 and EtOAc. The
20 aqueous layer was extracted with EtOAc (2x) and Et,0 (2x).
The combined organic phases were dried over Na,SO, and
concentrated. Chromatography (Si0O,, 50% EtOAc-hexane)
afforded the desired material 8 as a tan solid (35.4 mg,

34%). Re 0.34 (50% Ethyl acetate-hexane). IH NMR (CDCl,, 300

25 MHz) §11.42 (br s, NH), 7.78 (s, 1H), 7.30 (m, 1H), 7.18
(dd, J = 2.2, 8.5 Hz, 1H), 6.95 (br s, NH), 6.77 (d, J = 8.5
Hz, 1H), 2.75 (m, 1H); 2.12 (m, 1H), 1.28 (m, 2H), 0.95 (m,
2H), 0.79 (t, J = 7.4 Hz, 3H). ESI-HRMS 358.0935 (M+H,
C,6H15C1ON;F3; requires 358.0934).

30
EXAMPLE 2

10-Butyl-8-cyano-10- (trifluoromethyl)-5,10-
dihydropyrimido [5, 4-bl quinolin-4 (3H) -one (9): 10-Butyl-8-
35 chloro-10- (trifluoromethyl) -5,10-dihydropyrimido[5,4-
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10 (0.7 mL). The organi c phase was washed with 2N aq. NH4OH sol uti on,
brine and then concentrated with a streamof N2. Chromatography (Si 021 15%
acet one- GMP©3A622851en 50% Et OAC- hexane) provi ded t he desi ped/usas/ersdal as a

bei | 2 % t

(Eb%issosﬁﬁq‘ﬁmlt‘ﬁ (55 hong Ry bRg 01095 fii6H R Gadcusgval W 5°

= 8.5 Hz,NMB) { oesgmL(do th 8. 5nHt7 41H)19, 0.864(mpollH) 1.2, squim . 2H), 0.99
2 t 19F; 3004 8- 75. 62;

(Eg]I-HEDI\/S g&l)(z%el( foi) 1%@%40 reql\@%s 349. 1276? %A;@EXANPLE 3

Pd(dppf)%Qt}(ﬂpﬁoﬂﬁﬂlﬁBprhﬁrﬂ)lPB3Zn@:30@ZG(ﬁhb2 (0.8 eqpiCF3wereC | |
Zn (1.2 NC. 1.4 N N (4. equiv).-=4 NNH THE. -780€ tort NH NVP

Mso & 1 fefit 3% theosorhith Haf Mtddsscal withHa THrea®3E 1 Of

8- Chl or o-fE¥os@Epr OWWMWIQLHOHQ(,HQ fqlLﬁ)nm]t,hyQ )2 equiv) was added

5, 10-di hydr rimdo[5 nolin-4(3
but yI : sgﬁ%p%&%/n’é?ﬁ Tl‘é?a ?lgln%e?!ﬁ)s 4%e§°ﬂﬁgroF%Lmﬁ/aéefafgsgf\"}‘éﬂingn
anhydroustél'HFsQSGCHL)Aﬂﬂder1N2ha1ndspot3]hedre@ct15’8 @as nebpléetélbg Min THF,

29.5 ni, | dded 0 h j ag! i df
IS min beldie (HE EHTION 1S rero ot FF T Hnqraigbuscylen SERRECS | O
The LoOeact® oh tmials al Toeedrganiar phatowys t vashedndiwas2¥t far eNH,Q9 WO
03/ 062238 P US03/.01604 f h. Th { t f d
cannul a LEPSE SR P ERRGr 2B RSP oSS TR T PR T 8r ShEERS S BUFRIrPholE 4
b] qui nol | thAb o@PEhY ., (8i870,15% &lcditrg -t dHE (EHGM s EcBme+ eaction

m xture was stirred overm ght at room5 tenperature. After quenching with
sat. aq. hemgle) tpeovided the desired material as a beige solid (8.

mg, 26%). Rg 0.27 (50% Ethyl acetate-hexane). IH NMR
15 (CDCl,, 300 MHz) §10.53 (br s, NH), 7.87 (s, 1H), 7.69 (s,

1H), 7.54 (4, J = 8.5 Hz, 1H), 6.94 (d, J = 8.5 Hz, 1lH),
2.86 (m, 1H), 1.39 (m, 2H), 0.99 (m, 2H), 0.86 (t, J = 7.3
Hz, 3H). 1°F NMR (CDCl;, 300 MHz) 0-75.62; ESI-HRMS 349.1295

(M'+H, C;7H,5F3N4O requires 349.1276).

20 .
EXAMPLE 3
Y Pd(dppf)CI2 (1.2 eq) Y
CFs Zn(GH,OPr), CF, 0 Zn(CN), (0.6 eq) CF, /—O
a N N\\I (4 equiv) cl No 2Zn(1.2eq) NC N\j
—_— | \I [ | NH
NZ N NH THF, -78°Cto it N NH NMP - 150°C N
. H
; O (35%) 0 o} " 0
25 8-Chloro-10- (isopropoxymethyl) -10- (trifluoromethyl) -

5,10-dihydropyrimido[5,4-blquinolin-4(3H) -one (10): Tri-n-
butyl-isopropoxymethyl-stannane (19 mL, 47.2 mmol) was
dissolved in anhydrous THF (50 mL) under N, and cooled to -
78 °C . n-Buli (1.6 M in THF, 29.5 mL, 47.2 mmol) was added
30 and the reaction mixture was stirred for 15 min before the

addition of ZnCl, (0.5 M in THF, 47.2 mL, 23.6 mmol). The

reaction was allowed to warm slowly to rt and was stirred
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reaction mxture was partitioned between Et OAc and H20. The organic phase
was washed with H20O (I x), dried over Na2SO41 and concentrat ed.
Chr omat ogweyawe12$s 02, 50% Et OAc- hexane) afforded the desipcadisonbmos al as a

whi t | 249 . 9 -Qg;g 1H NVR
(d|6- eaigtﬂoo%e,(ﬁgg'onmﬁl%@ﬁ ){%%10%%’\#_0591/%%%@%15?&?%% gﬁ) t? sjf'{' 1H),
7.35 (d, sphutgiah of 8ighloxreAqQdtcrf luorgneghyl ) pyrinigo (4.48 (d, J = 9.0
Hz, 1H), .34 (d - J =810 AH) | 6 : = Hz, 1H),
0.97 (H)d, b?‘itﬁesr.(%llﬁg,ﬂ%)l ; &P |\?|\/’R?7(d’6-éf<r:@e7t m?l)%o%%hf% glq%g'.n%)?,f K
ESI - HRVE TIBY 405 #H X TCREHMR FSNSORed R Fokolsy A9 g839m EXAMPLE 4 20

8- Cyago- | Qs SOPHOROXY ittt )qudhdh 1hd [ wornedhyldg. vu @ didnelr opyrim do
[5, 4-b] quinolin-4 (3H) -one (11) : 8-
Chl or o- 10qacipopututaads TRt ioned oretwgern -B.Qc and HO. The

di hydr opyr.i m do[ 5,.4- b] qui nal i n-4(3H) -0 10, 696, 1t 1.86 ) was
di ssol ved’ﬁgﬁalh]n‘[hfmaﬁfjsqﬁﬁb Yﬁ%ﬁé)ww%q&%&x)('zﬁ%r%,ovfrlé\?arﬁr%?“)’ and
Zn(CN) 2 (A% dBhcehtiPatBW] ) O¥eFdn pland($ 1@, 1 e IFYDAE XdiLnaas

degassed under vacuum (3x). _Pd(dppf)Cl2CH2C12 (1.67 g, 2.05 mmol) was

added andfiffprdedddie ctesiaeedatpesetr hges e uiere \ebitin (839 . ™After 30
heat i Rg t4, 1,70 f (@Q)ur e J&acid o Mas, Hool a rtq and
partthBi on%dﬁjjb'et vc\%e?égsg% e{’n?tl NI:GI[4C]-I seoﬁpg‘fl on.é:)T'he itl\gdﬁas(ldé m xture was

filtered dduwrnigh, cedd terAnd 1heaaquepus, phpsesvwas (BADYedNEThe7oBgani c
phase was washed with H2O (2X), dried over MgSO and concentrated. The
dark browr® oi 35 S r i <5t vod iHE AP 157 M3 6 sl ett3d $0’/the 50

WO 03/ 0?2}?53,8 ﬂC)T/kULS.OS?d gdcﬁ,OAJ 4 Cblsem iwal 1Act4 o3u candiyions. 6 Mz A BECond
time. After rkup,, the dar rown Oi S t ai he ash _chr t ogr aphy
(Si 021 509%%& % rﬁ&’ane%-ofol ‘by6QFJTL]¥\,‘Z,a' (30% Ad;' ong‘ihe‘za‘ne?' g;?%r ded

the desirag natser MR a%,2acetone, 300 MHz) § -73.83; ESI-HRMS

374.0905(M'+H, C;4H5C1F3N;0, requires 374.0883).
EXAMPLE 4

20
8-Cyano-10- (isopropoxymethyl) -10- (trifluoromethyl) -
5,10-dihydropyrimido[5,4-blquinolin-4 (3H) -one (11): 8-
Chloro—lO-(isopropoxymethyl)—lo—(trifluoromethylf—S,lO—
dihydropyrimido[5,4-blquinolin-4 (3H) -one (10, 696 mg, 1.86
25 mmol) was dissolved in anhydrous NMP (15 mL). Zn powder (268
mg, 4.10 mmol) and Zn(CN), (437 mg, 3.72 mmol) were added

and the reaction mixture was degassed under vacuum (3x).

Pd (dppf)Cl,-CH,Cl, (1.67 g, 2.05 mmol) was added and the

reaction was degassed again under vacuum (3X). After
30 heating to 170 °C for 16 hours, the reaction was cooled to

rt and partitioned between EtOAc and 1N NH,;OH solution. The

biphasic mixture was filtered through celite and the aqueous

phase was removed. The organic phase was washed with H,0
(2X), dried over MgSO, and concentrated. The dark brown oil

35 was redissolved in NMP (15 mL) and subjected to the
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5 yellow solid (80 ng, 12% . Rf 0.29 (50% Et hyl acetate- hexane). 1H NMWR
(d6-acetone, 300 MHz) S 11.62 (br s, NH), 8.76 (br s, NH), 7.97 (s, 1H),
7.96 (s, wH)30§2262 (dd, J= 1.9, 8.5 Hz, 1H), 7.48 (d, J 2C3SoraicodH),

4.72 (d, .J-90 41 ( &), 1.03 (d,

J 10 = 6. T réa&%rt aco td]éxis I_-fkd% %Ze %@I\ﬁ\ﬁn?% acetone 300(

gl\g/qu)/ S - lmbnjlmp E$Ihd—||@«ﬁk36&dvﬁ233:(l\/+m&$ @H%I&F%Nﬂaﬂﬂéqw res 365.1225).

ano- t MOy

5, 10t_d| h "a}o:g“;rﬁrﬂ%ié $%Yc¥i %Q%ﬁ( EreﬁJPSH)Q{o ne 15f)o(111ﬁwev\d/asb¥sepr')reﬁcat ed into

enant i ome(30 $HyAddt drad - HdBtn )E)@ﬂ\ﬂ%bﬁéii mad\emmﬂm Oza CF3

acety[sacet OJQle c N @.I%;TB %:Fig) I:%SQ% JaOCO%t%:; 30 mn N CN
eqU| % N~/ TNH

TI\/EDA T N £ 0 3 " CF3 0 C
N~ ﬁ“{’gar}‘g) }{ II\\I%WIJI\HdsNaﬁé%/OGﬁ NI§|Ot8 NH%)OS ig %g %QF%J-C&% 03/ 062238

PCT/ USO3/sD1-ﬁg)4 bx3 sé,mNmy 6-ThdDr e A-IH)r, 1 .808 ofeet MyH)) - 27 gaR nbdd neZar boxam de
(12): 10-Butylg & qyanard0- o 4g (4, g = 8.5 Hz, 1H), 4.72 (d, J = 9.0
Hz, 1H), 4.41 (4, J = 9.0 Hz, 1H), 3.68 (m, 1H), 1.03 (4, J
10 = 6.1 Hz, 3H), 0.98 (d, J = 6.1 Hz, 3H); 1°F NMR (dg-acetone,
300 MHz) 8 -74.11; ESI-HRMS 365.1223 (M*+H, Cy5H;5F3N40
requires 365.1225).
8—Cyano—10-(isoéropoxymethyl)—10—(trif1uoromethy1)-
5,10-dihydropyrimido [5,4-blquinolin-4 (3H) -one
15 (11) was separated into enantiomers by chiral HPLC.

EXAMPLE 5
20
5 M NaOH
CF, 30% H,0, CF, acgtélacetone
H cat.
cl | o NH, cat. TBAHS cl ‘ A NH; S0, (cat.)
' 100 °C - 30 mi
N/ CN CH,OH-CH,Cl, N/ CONH, min
6
Buli (4 equiv)
NH TMEDA THF (1:10)
-78°Ctort

o) cF, ,©
CF. 3
cl N Nﬁr/ Zn(CH,0Pr), (4eq) ClI SN NC lNQr/
Z<__NH B
N THF, -78 °Cto rt N [ N NA
H
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(trifluoromethyl)-5,10-di hydropyri m do[5, 4-b] qui nolin-4(3H)- one (9, 264
nmg, 0.972 mmol) was dissolved in CH3OH CH2C12 5 (1:2, 6.5 nlL) and treated
wi th tet rnaibwspbaasoni um hydrogen sulfate (109 ng, 0.321 maelySoando80% ag.

H202 (1.98 nl) EEE d N ag. NaOH sol ution
(5.8 nL) was adade rﬁter&%]ﬁr}%l |onp{/\hlac}slo%ngrr§7 ete, 215t he reaction m xture
had sol i dlwmlmarmmm%dlMCﬂZO(@tnb'aﬁ_qya/m-ldljded to dissolve

t he soI i ds J t y T he
onction ISR ag 1 Slnde%ﬁ%ﬁ%%%ﬁé‘%‘ %W%‘*ﬁnﬁﬁz%‘%lcs )

and the aqmﬁ)u@? | REA “W%zs & Thdmad wiias Biggekved i CHaOH-CHpE  leonbi ned

oY omabonr iy (5D 2% g ek %%ct*ﬁexanei%é‘?mﬁaﬁﬁ“’ BRESEE Cauct
aEfOiCyﬁLL;amlﬁﬁtsﬁlt bN:llI\?RQ ?@,5&3433231838133“;; IB%%OO’ rﬁgIZGQOGH (Rf- 98. Ega)(lo%he
7.83 (d, Jrea?c%f"é”}—ﬁ”aﬁl% dAd:?g)dM% an%zasé“zaz% ,Zﬂﬂ%“ﬁn 5?1%3én(br s,
Tﬁ) GigFlmi\ZR (WERCIRIAED0 Mit)e1S thdSéhdft%l,tIkSCN\Rc(méi;eJB:M—Iz) S 168. 75,
121 38 | NEREACR S o et b e R T AR 157 gl

1438, 1ﬂ135}’nL)13\ﬂan adilsg kR, s8I0 thed, sd82ids . ZBI‘IVéBCteCHnﬂlorAnrads Cal Cd for

Cl1H/C1F3 C, 45.62 H 2 44 14.51.  FO 45, 73, 2.34; N,
14.18. 30 q@n SRR | tl@rﬁ\‘“q ST SHEH pyr| mraeoa[cg: L_f'm
b] qui nol i eid(t3tHe orees (ﬁai)tlammmmmrm%c (25 mL) and H;O (25

(trifluoro thyI ui nol i nec rboxam de
di ssol ved e't ﬁ‘%@cettﬁha]ea UGG 2Y SFh & (f%tpr‘sactl)kfe E?%% Q}k%&é g{?e% J\?ﬁd t he
reacti on wias .heatted dcml:il:ﬁ{b&:dxcgar&@: Ihasguitvesce MWeshreghotditdn baaishec,00l ed to

rt ang?;gegﬁfod OH'E?eSc?s‘én \é\gdgg %@%%%%SPQH U%%?o%@%@ra%ﬂ?ﬁmsﬂbec' Rigt %t e was

col l ec
30% EtOAc-hexane) afforded the desired product as a yellow

crystalline solid (183 mg, 65%). mp 200 °C. Rf 0.37 (10%
EtOAc-hexane). 1H NMR (CDCl,, 300 MHz) & 8.20 (br s, NH,),
7.91 (m, 1H), 7.83 (d, J = 8.8 Hz, 1H), 7.40 (dd, J = 2.2,
20 9.0 Hz, 1H), 5.63 (br s, NH;); 1°F NMR (CDCl,, 300 MHz) & -
54.42; 13C NMR (CDCl,, 75 MHz) & 168.75, 141.64, 137.05,
136.90, 135.87, 131.96, 128.07, 126.59, 123.84, 121.45,
121.38; IR (KBr) Vpax 3515, 3447, 3268, 3204, 1690, 1674,
1597, 1586, 1438, 1357, 1315, 1303, 1226, 1109, 974, 822,
25 750 cm'l.

Anal. Calcd for C;;H;ClF3;N;0: C, 45.62 H, 2.44; N,
14.51. Found: C, 45.73; H, 2.34; N, 14.18.

30 8-Chloro-2-methyl-10- (trifluoromethyl) -pyrimido[5,4-
blquinolin-4 (3H) -one (13): 3-Amino-6-chloro-4-
(trifluoromethyl) -2-quinolinecarboxamide (12, 172 mg, 0.594
mmol) was dissolved acetylacetone (5.9 mL). Three drops of

H,S0, were added and the reaction was heated to 100 °C for 30

35 minutes. The reaction was cooled to rt and the copious
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to provide the desired product (103 ng, 55% requiring no further
purification. 1H NWVR (d6-DVSO, 300 MHz) 812.73 (br s, NH), 8.35 (d, J =
9.2 Hz, IwhH)o3o&229 (s, 1H), 7.97 (dd, 5 J = 2.2, 9.1 Hz, PHNUSEEk0{s, 3H);

19F NWR ( M= 8-h21. 344l r.). 3V . .30 1706,
1629, 160%3‘5‘%%6’8‘%%%'3?“&5‘%% %g’zl&,e%f%@a)nﬁ% }%ﬁz%i”%t%q’]e%%9 0 cm 1.
10- But yl - &cc prerd-d2 neiehesite@d pirfddueton@atasy Img,5,588) Mequiring no

di hydr opyri m do[ 5, 4- b] qui nql i n-qg{SE}ﬂ- one (14%5': 8- Chl oro-2- nethyl -10-
(trifluor SMethAn PuRELGREGoRs, B BRqdidaoPMRO4 B8R MHzynd 12133 dPrny,

0. 261 mol suspended in _THF-TMEDA.(1Q: 1, 1. ) d -78 C
under a N ’al%ép#e’gg. q%h- uLi Ijvvgslﬁgdd&d r'opv%'szya(% t%Q r gggf?r#‘%’l ow y
becanes 15 chenmzgenesud. Hehe 1Heacki.am nlisxt B ;waSFSNMRr édDafl 5, 780C MBe) 20

m nutes, then the ice bath was renoved and the reaction allowed to warmto
rt. After 9st3¥+r3dvg Fhor (KRX IniVimaxt Be42r e3R6Pon20R8 . qléAthedc@Pt h1888, agq.

NHAC1 and was partitioned between Et OAc and H20. The organi c | ayer was 20
separ at ed 12°@ 't Hé82quddd$ /1 dper wdd 98xt rdéred Wilth Bédac 333 ¥ O SR): The

conbi ned organics were washed with brine, dried over Na2SO4 and

concentr at ed. r Qmat Qgr.ap Si Q21 0% Et - hexane rqvi.de e desired
material 14 (1 ﬁ&“tl’cll?%'."%(‘&' g%@%@&&?@%&%&&’&%ﬁqﬁ%&g % 3, 300
e'\;/l_%) ?(56 8 dihy3 ofplyrr isi dHE,, 47 b3 qrufinelikl)-4 (B2 ofoed, (13 )= B-ZThl®rvb-dz, 1H),

. 87 r-s, 10 e ¥ = . m A) . 12.48 (Sy 3H) ,
2.14 (m ?\S)twf ég’ ?%r(lgﬁ)u?’rfm%fﬁﬁ 5% ,ml%i.ogg'%t o Sl)”‘?lgrﬁé,(%; 19F
NVR ( CDC1®ne30@3vHAR 897502261 RSOIPRVYS s3 BRSPegGedMinH THEFIMEDS1 ON3F3

requires 3%%.309%) 73QrFXAMALES1ed to -78 °C under a N, atmosphere.
8- Chl oro-10- (i sopropoxynet hyl)-2-met hyl -1 0-

(trifluor arBuiyl was, addeidhydoppyisienadd] She- bleagition $lopdl) BSamee ( 15):
;E;; %g;é%%%%@%@ %Xy”%%ngégkéqgﬁnﬁi&guzé4w@E’st@%r@@ Q3 06823% for
20 minutes, then the ice bath was removed and the reaction
allowed to warm to rt. After stirring for 90 min, the
reaction was quenched with sat. ag. NH4Cl and was
partitioned between EtOAc and H,0. The organic layer was
20 separated and the aqueous layer was extracted with EtOAc (3
X 10 mL). The combined organics were washed with brine,
dried over Na,SO, and concentrated. Chromatography (SiO,,
60% EtOAc-hexane) provided the desired material 14 (17 mg,

17%). Re 0.39 (50% EtOAc-hexane). 'H NMR (CDCl;, 300 MHz)
25 & 11.63 (br s, NH), 7.53 (s, 1H), 7.22 (dd, J = 2.2, 8.4 Hz,
1H), 6.87 (br s, NH), 6.82 (d, J = 8.4 Hz, 1H), 2.86 (m,
1H), 2.48 (s, 3H), 2.14 (m, 1H), 1.34 (m, 2H), 1.01 (m, 2H),
0.86 (t, J = 7.3 Hz, 3H); 19F NMR (CDCl;, 300 MHz) §-75.21.
ESI-HRMS 372.1099 (M'+H, C;,H;,ClON3F; requires 372.1091).

30
EXAMPLE 6

8-Chloro-10- (isopropoxymethyl) -2-methyl-10-
(trifluoromethyl) -5,10-dihydropyrimido[5,4-blquinolin-4 (3H) -
35 one (15): Tri-n-butyl-isopropoxymethyl-stannane (0.774 mL,
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1.92 mmol ) was di ssolved in anhydrous THF (2 nmL) under N2 and cooled to
-78 C. n-BuLi (1.6 Min THF, 1.2 n, 1.92 mol) was added and the
reacti on woxsoer3svas stirred for 15 mn before the additipon/ush3wel 2 (0.5
Min THF, ,1.92 n,.5 0,.96.mul). .The r I al Lo to rmslowy to
rt and mésggtWW?éb 1'or gﬁsﬁPhpe?hénzF§§§§#§pﬁrgﬁﬁaé5 ﬁ?gnE g&?egzvia
Fannulg]tana §?bméaoaoot78-Chlora=§unEtMyLs MOin(WHF§ImoQonmL?przpyriHido
5, 4- ui in-4 -one (13, 99.ny, 0.32 mmp in,THF niL The
reaction ﬁP?Egrﬁaﬁaégég%s?PBrEgeOVSFﬁ?égﬁ Q?Xg85ﬁ1V@ﬁpéFéFﬁFg.%ﬂftéF
qguenchi ngmint befsae. thg. alld4€iont bE zaatyi ¢0. &i Mt ineTHARS papRi hil.pned
between EtQOAc and H2O._ The organic phase_was washed with H20 (I x)
over Na2SB%26aMECEbnceRPFat8actERPoHAFOBLABNEI( BPLERTMSEAOWIKS Tt
5}) %AC-Efex%ﬂg)?wagg (g/egegiahﬁoéesbradﬂa}\l eheakiag ﬁiii:ﬁ(le\ivﬁi tgggsol igi (25 ng, (b
: : o Et OAc- hexane) . acet one- 1.15 (br
s, \H), 8F§§n6£?rfﬁﬁi, V??58an{*§iA1F6>, a7sg u%a?nJOE §T%hfi|9}’°1%)t‘,%‘e‘iﬁ¥ (dd, J
= 2.2, 8.70-KEritthoréméthid)pgrim@ds [bz4-bHymidolintd,(38)=08e9 (H3, 1H)

2.86 (m 3. 66 1H), .2. ( 3H), 1.02 .= 6.1 20 Hz H, 0.99
(o' D 628 ng B e hmp il e Snethb: 36° RERFREom HASarECr PRl i s
388. 0 éMixrkedChveltiCIREN302ropmqtiempsr388re040Rf EXAVRLUENZhing with

8- Cyano-1 Q= (i sQpr opEXx t ) 2= | = 2 i 0. =

S, T0-di hy B2 5py R Aot a. bheur ol T e (AFRESEE' (18 bREEL Lrbhed petveen

Chl or o- | OE€OROpanfoRyDet hYhe - Srgahhy | phfsétwas| wasbedt wyth-H,0 (1x),

5, 10-di hydr opyri m do[ 5, 4- b] qui pol i n-4(3H)-one (15, 4.45 g, .30 47 mol )
was dissoﬁyéﬁgiﬂvﬁﬁh 8230’ (FPTRYET onﬁé%?°?%ﬁﬁ9$ﬁﬁh&3%é%“%nn|) and
Zn(CN) 2 (3162, U5 0 225 94 ATRL Y andPT £F £HEEG aPKle t H8s L £AGL AR PL X1 USE ¥AaS
degassed undér vacuum (3x). [(t-Bu)3P]2 Pd (4.79 g, 9.18 nmol) was added

and 1Ithe wkacei snalwds (dBgagsedoapai ReUndRT VHCHURTOBX}hékare) 35THa@IRNg t o

170 C for 16 hours, the reaction was cooled to
(acetone-dg, 300 MHz) 0 11.15 (br s, NH), 8.23 (s, 1H), 7.55

dri ed

(s, 1H), 7.31 (d, J = 8.7 Hz, 1H), 7.24 (dd, J = 2.2, 8.7

Hz, 1H), 4.71 (d, J = 8.9 Hz, 1H), 4.31 (4, J = 8.9 Hz, 1H),

2.86 (m, 1H), 3.66 (m, 1H), 2.38 (s, 3H), 1.02 (4, J = 6.1
20 Hz, 3H), 0.99 (d, J = 6.1 Hz, 3H); 1°F NMR (acetone-dgz, 300

MHz) §-73.73. ESI HRMS m/z 388.1040 (M'+H, C;,H;,ClF;N;0,

requires 388.1040)

EXAMPLE 7
25
8-Cyano-10- (isopropoxymethyl) -2-methyl-10- (trifluoromethyl) -
5,10-dihydropyrimido[5,4-blquinolin-4 (3H) -one (16) : 8-
Chloro-10- (isopropoxymethyl) -2-methyl-10- (trifluoromethyl) -
5,10-dihydropyrimido[5,4-blquinolin-4 (3H) -one (15, 4.45 g,
30 11.47 mmol) was dissolved in anhydrous NMP (70 mL). 2Zn
powder (900 mg, 13.76 mmol) and zZn(CN), (2.69 g, 22.94 mmol)

were added and the reaction mixture was degassed under
vacuum (3x). [(t-Bu)3P]l, Pd (4.79 g, 9.18 mmol) was added and

the reaction was degassed again under vacuum (3X). After

35 heating to 170 °C for 16 hours, the reaction was cooled to
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54 WD 03/ 062238 PCT/ US03/ 01604 rt and nost of the NVP was renoved by
vacuumdi stillation at 60 C. The cool ed residue was diluted with Et OAc and
filtered Wbmomghs&:el ite to provide a yellow oil. Flash clrcorsbogreaphy

b one andF oo et ahnehe Y cHER, 2B Raanl VRS A e S o
resi dual édwP,° C dr| etheverodSD4 muidlmwcemtsr atledut®di twithi Bt@%ict nd

bouder. ”%%%éﬁe%‘zﬁf?rgﬁé%%@%%% PEsdEEe e I 53 58(%)“**“‘3eh
Et OAc- hemmmamgmmlx ad@tl@ae d50°300:emqr)e§ﬂlz§151 pgpvsde Hyang.agl (s,

1H), 1 = 1.8 1

1H) . 74”*{’0dh Hg-sgpaﬁ ,neﬂli)beﬁw%%n(g,téﬁ‘cz .%‘)ﬁ%?‘ &geeé’r a%Jﬁ-I)
2.40 (S RYer #ad2wbbhed wibh9ujo, @H), €b 9Betdved anf. Z'elslzidu&H) NMBF NVR
15 (acetone-d6, 300 MHz) 5-74.04; 13C NWR (acetone-d6, 75 MHz) S 205.3,
156. 4, 14%ied 14wer MgBOz aBd. Jcongenprated.s EoEtyragpang of 1d:hp

2073, 20855 959 AR g Ol yuggtedy SReypesRbiack R,

1113, 104l,wi98% pSwdsd, (836 g5z 1. [ﬁslzﬂﬂl\@ma B79C138ZcoMp¥H, R,
C18H18F3N402 uires 379.1382). EXAMPLE 8
8- ChiLBr 0-0LRY 2%‘%@@%?%311@%%)) Tdt (WRH%%%?T@A) 36391(3“}1% B drloRr i mi do

[5, 4-Db] umoll e ( T, r.red t

1-cycl opr pyI £0- |og0et E)asr?eo(%ﬂ]é'é) 6% gsmg% 1?5; ‘eq UIV |n an'hTydrous 'Et 20
(128 nl) &t4 -H8, CLKas addad(dertV 30 8t Hz | i X6 un4('14 7K ndpentdae HZ5 i,
128 mmol ;40 eguiy) (g, The J ey thNg WAkt e 3sygpeRsi ofuyasashbrred awm)-,78 C

for 50 mn ‘and adde ‘via cannul'a to a Suspension of 7 (3.83 g, 12. 8 nmol )
in THE (614&1'21_)@1 J78 E.9TH&.r 88l t|0f1g331|afr yél Fol- 2nﬁ>?tlur3é{)wasls§i NMed at
- 78 ?Sf OI’(acetone a&q tﬂﬁﬁ I‘&H O%Edﬁ 13Cc NMR (acetone-dg, 75 MHz) 9§

205.3, 156.4, 148.8, 142.7, 134.5, 132.2, 130.2, 127.6,
125.2, 123.8, 119.0, 116.3, 115.4, 103.1, 72.5, 64.5, 21.3,

21.1, 20.5; IR (KBr) Vpayx 3426, 2973, 2883, 2222, 1676, 1612,

1506, 1372, 1323, 1247, 1231, 1178, 1127, 1113, 1041, 987,
20 881, 837, 752 cm"l. ESI HRMS m/z 379.1387 (M*+H, C;gH;gF3N4O;

requires 379.1382).

EXAMPLE 8
25
8-Chloro-10- (2-cyclopropylethyl) -10- (trifluoromethyl) -5,10-
dihydropyrimido [5,4-blquinolin-4 (3H) -one (17): To a stirred
solution of 1l-cyclopropyl-2-iodoethane (12.5g, 63.9 mmol, S
equiv) in anhydrous Et,O (128 mL) at -78 °C was added tert-

30 butyl lithium (1.7M in pentane, 75 mL, 128 mmol, 10 equiv).
The resulting white suspension was stirred at -78 °C for 50
min and added via cannula to a suspension of 7 (3.83 g, 12.8
mmol) in THF (64 mL) at -78 °C. The resulting dark yellow
mixture was stirred at -78 °C for 30 min and then allowed to

35 warm to 0 °C over 5 h. The reaction was quenched with
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35 warmto O C over 5 h. The reaction was quenched with 55 WD 03/062238
PCT/ US03/ 01604 satd. NH4Cl (100 nL) and H20O (100 nL) . The reaction
m xture welsgisacted with Et OAc (3 x 100 nL) and the conrbimfsds/omnagani c

| ayers wash i dr| ro h i
50% Et OAc Sﬁgglawg}{hﬁi \5?@8 é’g’-l rmr ocﬁ;t e@gggye g\%v&goggﬁt? 92 g,
629 . ESI wdMSexptZc8d8. Hl&:&l(wtbuc Ci3 HJ;5C11.I63N3ﬁLyeqmd e&:l'ié70c8ﬁi84hed

EXAMPLE 9 10 8- Cyano- 10-(2-cyc] opropy.l et hy 10-(triflu th -5, 10-
di hydr opyloirﬁla&&Fq,S 4laé’jediﬂ( nowgﬁhﬁgm—ﬁ"yl&ﬁb % A gk urdr %’[) f‘?’e}
0.297 ”nnbhro%g@ggk%pﬁ}l HQL 0 594 @QP'SOQ E%@ﬂthethE7B réﬁﬂéé&“tﬁ@ 78
g, 0.149 mol equi v) ¢ 'zn powder (29 ng, 0.446 Mo 1.5 eq) were

suspensied dlelsliﬁdarm;m&uns WPaamdeL[BgassedlldTHe? r9e'thcg| 016 28%) %t (BST wHBMBeat ed

to 170 C fo ol o 8] quenched with 2
N NH4CH (ﬂfrm% airh‘ntg3 xtei&aéﬁ bwgl't{%ﬁ%l':lt%é&ﬁo (r2eqx 3)Ofb"ldr?fconbi ned organic
phases were washed with brine, dried (I\/gSO4) and concentrat ed.

Chr omat ogr aphy (Si 021 20 50 to 60% e>§ane) af forded the desired
product as an off-white solid (49 ; =np > 280 C. ESI HRVS ni z
361.1293 (M +H, C18H16F3N40 requires 361.1276) EXAWMPLE 10 25

10- (4 @rorgo?grgé%l §|9|) Gk ?fégogg,;leftmr)or{%t ek 3ubdond *i%r?ir)"%yrzlg? do [5,

4-b] “qui nol stirre suspensi on ,
0. 667 mmld)mhwnlrmwr@m#p)waﬁ biquigoldn -4d3&d -enigr didfdenzyR ffﬁaljﬁ’é%?u

brom de (q725<(:Mbn m% Et029,9713m§0m_ Sngflcmml Y71Thggl eagtdon wa1var ped

slowy to O over h. ‘After stirring an additi ona 2 h, the reaction
was quencleemiiwit h [H2OBO2QPIrh) PAN0 eX8ract @d14p t hmok: CIAG:S(QCDU'ZO) anyl. Zyhe

conmbi ned organi c | ayers wer hed th_brine,.drijed ,
concentraF@%%eéhré%étoﬁgaphg LT mmoT‘ 175! N8y) U wéfe (MIge3Ln808  in

15 anhydrous NMP and degassed. The reaction mixture was heated
to 170 °C for 30 h. After cooling to 25 °C, the reaction
was quenched with 2 N NH4O0H (20 mL) and extracted with EtOAc
(2 x 25 mL). The combined organic phases were washed with
brine, dried (MgSO,) and concentrated. Chromatography (SiO,,

20 50 to 60% EtOAc-hexane) afforded the desired product as an
off-white solid (49 mg, 46%). mp > 280 °C. ESI HRMS m/z
361.1293 (M'+H, C,gH;¢cF3N,O requires 361.1276).

EXAMPLE 10
25
10- (4-Bromobenzyl) -8-chloro-10- (trifluoromethyl) -5,10-
dihydropyrimido[5,4-blquinolin-4(3H) -one (19): To a stirred
suspension of 7 (200 mg, 0.667 mmol) in THF (4 mL) at -40
°Cc was added 4-bromobenzyl magnesium bromide (0.25 M in
30 Et,0, 13.3 mL, 3.34 mmol). - The reaction was warmed slowly

to 0 °C over 2 h. After stirring an additional 2 h, the

reaction was quenched with H,0 (20 mL) and extracted with

EtOAc (2 x 20 mL). The combined organic layers were washed
with brine, dried (MgSO,;) and concentrated. Chromatography

35 (Si0,, 40 to 50 % EtOAc-hexane) afforded the desired product
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35 (Si02, 40 to 50 % Et OAc- hexane) afforded the desired product 56 WO
03/ 062238 PCT/ US03/ 01604 as a viscous orange oil (134 ng, 43% ESI-MS nifz
470. 2 ( MveH3/062298112Br CLF3N3O). 57 WD 03/ 062238 PCT/ US03/ @L@a%03/T1ses

foll owi ng conpounds have been nad i,ng the techniques describe bgve. 5
Tabl e 1* RSa F3¥IREORSRLTIVIG P 351(3{}‘) eSS EEIRE{ERZ”/R%ag%geg (O
1 H n-but ym+GE, 368,023 ffnjobut yl CN 349.1295 3 H i-propoxymethyl Cl1
374.0905 4 H i-propoxynet hyll CN 365.1223 i-propoxynethyl 4 a H CN
(R-configuration) i-propoxynethyl 4b HCN (S-configuration) 5 CH3
n-butyl O 372.1099 6 CH3 i-propoxynethyl Cl 388.1040 7 CH3

i -propoxynethyl CN 379.1387 8 H 2-cyclopropylethyl O 370.1735 9 H
2-cycl opropyl ethyl CN 361.1293 10 H 4-bronobenzyl Cl1 470.2 10
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* Unl ess otherw se noted, stereochemstry is 58 WO 03/062238

PCT/ US03/ 01604 The followi ng table contains representative exanples of the
present iwoesbexds Each entry in each table is intended t@®CcThsopeicned with
the formula at the start of the table. For exanple, in Table 2, the
conpound is intended to be paired with 5 one of |a-11a, one of |b-4b, one
of I c-4c, one of |dThe &l@dlowengofcoi:rp@ﬁhmdsThBNE dbeRnRmAgie NsRag Nhid N 10
HO# RL la CE3 2a 4a cycl opropyl 5a CF2CF3 6a nethyl 7a
et hyl 8at8F889ﬁue§adﬁﬁ §Pbe%0Cg%N Il a hydroxynethyl # R3a Ib H 2b chloro
3b fluoro 4b CH3 5b CN 15

5
Table 1*
FsC. R
RBa N Ra
Y
N.
N H
H 0o
(1)
Ex R Mass MP
a R2 R3a
# R , Spec (°C)
1 H n-butyl Cl |358.0935
2 H n-butyl CN 349.1295
3 H i-propoxymethyl Cl 374.0905
4 H i-propoxymethyl CN 365.1223
i-propoxymethyl
4a |H prop _ym ? CN
(R-configuration)
i-propoxymethyl
4b |H pEoP _ym Y CN
(s-configuration)
5 CH, n-butyl Cl 372.1099
6 CH, i-propoxymethyl Cl 388.1040
7 CHj3 i-propoxymethyl CN |379.1387
8 H 2-cyclopropylethyl Ccl 370.1735
9 H 2-cyclopropylethyl CN |[361.1293
10 H 4-bromobenzyl Cl 470.2
10

* Unless otherwise noted, stereochemistry is (+/-
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59 WD 03/062238 PCT/US03/01604 Ra Ic chloro 2c nmethyl 3c H# R2 le
(6-met hyl pyrid-2-yl)nmethyl 2e Cyclopropylacetylenyl 3e n-Propyl 4e

n- Butyl S&o43Bb1268 ophenyl methyl 6e 2-Pyridyl methyl 7e iPEmﬂpww08&4

126”2 (5 Pyr i agh5 oERLE VIS KABL G Pt s, FRBRERKhrat e RURbILLLEY V!
2- CyclopropylpthyéntlﬁavEnhynyl 1EecB-Enh0xyenhyachlBebzechbonuéenﬁﬁdlg@
N cpory R AT S8TBL R pp8SoRUIISYIPLRN sEhcur ol oppryaBsyl cdee

Pr opyl am reawphgl 26eTﬁbNBtﬁylthEpp@mppaﬁﬂnéﬁeﬂﬁyﬁndzﬂetﬁ-Pﬁoﬁ?ﬂéﬁﬁnU#ﬁ@hyl

5 one of la-lla, one of 1lb-4b, one of 1lc-4c, one of 1d-5d and one

of 1-60e.
TABLE 2
R3a R1 R2 N Ra
Y
' N N\H
10 H 0o
# RY
la CF4
2a CHF,
3a CH,
4a cyclopropyl
Sa CF,CF,
6a methyl
7a ethyl
8a propyl
9a butyl
10a CN
lla hydroxymethyl
# R32
1b H
2b chloro
3b fluoro
4b CH;
5b CN

15
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28e Cycl obutyl am nomet hyl  29e i-Butyl am nonet hyl 60 WD 03/062238

PCT/ US03/ 01604 30e cycl opropyl thi onmet hyl 31e i-propyl sul foxynethyl 32e
t - but yl suwwbasypershyl 33e net hylt hi onet hyl 34e et hyl t hi ometriuso3/ozbe

i -propyl thionmethyl 36e cycl opropyl net hoxynet hyl 37e cycl obut oxynet hyl
38e cyanonet hyl 39e 2- (ethylan1no)ethy| 40e 2-(di net hyl am no) et hyl 41le
2- (et hyl anmi no) et hy#  42e 2- (i -prdPyl ami no)ethyl 43e

2- (cycl opr opyl afigoyethyt TaAEoBENT Yl 45€ vinyl  46e im dazolyrethyl 47e
pyrazolylethyl [48e 1,2 4-triazolylethyl 49e 2-(nethylethyl am go)ethyl
50e 2-(i-propy|e?ﬁylanino)=@ﬁ?h¥15le 2- (pyrrolldlnyl)ethyl 52e
3- pent anyl am nofgyT 53e[ i Met hoxymet hyl 54€ i - but yI am nonet hy
cycl opropyl methyl _am nomethyl 56e allylam nonethyl 57e

(R) - sec-butyl am nonet hyl 58e (S)-sec- butylanlnonethyl

55e

# R2
le (6-methylpyrid—Z—yl)methyl
2e Cyclopropylacetylenyl
3e n-Propyl
4e n-Butyl
Se 4-Fluorophenylmethyl
6e 2-Pyridylmethyl
7e i-Propyl
8e 3-Pyridylmethyl
9e 4-Pyridylmethyl
10e '3-Propynyl
lle 2-Pyridylethynyl
12e 2- (2-Pyridyl)ethyl
13e n-Propyl
l4e 3-Propenyl
15e 2-Cyclopropylethyl
16e Ethynyl
17e 2-Ethoxyethyl
18e 2-chloroethyl
19%e N-Cyclopropylaminomethyl
20e Hydroxymethyl
21le n-Propoxymethyl
22e i-Propoxymethyl
23e Methoxyethyl
24e diisopropoxymethyl
25e Propylaminomethyl
26e N-Methyl-i-propylaminomethyl
27e n-Propylaminomethyl
28e Cyclobutylaminomethyl
29%e i-Butylaminomethyl
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59e 1, 3-di oxol anyl net hyl

60e 1, 3-di oxanyl net hyl

61 WO 03/062238

PCT/ US03/ 01604 UTILITY The conpounds of this invention possess reverse

transcri pwele/062288 bitory activity and HIV inhibitory

effmcaa$0y¢h34

conpounds of for
activity and are

H V i nfection an

possess HIV rev
i nhibitors of H

i nvention to inh

standard assay o
assay descri bed

i nvention 15 ar

sanpl e contai nin
conpounds of the

body fluid sanpl

IS suspected to
this invention a

in tests or ass

viral replicatio

pharmaceutical r
I nvention may be

and as a quality
may be provided

standard or refe

a9 lolilcuipLaoc i bitory
?Rgrefore é itﬁﬂyégyf% |V|ra aqents for the treatnment of
d3lassoci at eld-mﬂcaaalﬁislfdmenejﬂrmounds of forrrul al (1)
transgrd tTvityand—are—effective as
\P%?omﬁh The & ||7dlf§§%¢#ehy%)connounds of the present
bBe viral gEUWthhmomeﬁhxi|V|ty is denponstrated in
rat— gty HE&G vty for—exanmpte;—using the
pel ow. _The |c né% cfd %%?iginula (1) of the presept
£35ES0 usefm HnnpxﬂnthMBﬁhxﬂon of HIV in an ex|vivo
H-V—or—e Thos,—the
pr esent irvgnti ncﬁgaﬁbe uség to |nh|b|t HV present in a
e3Yeor exaimﬂx§1QbUQ§¥Mmﬁuhyﬂsenen _sanple) that cpntains or
gGontar ed—t o HV.—The conmpounds py ovi ded by
e also use Qri as sﬁghdard,or ref erence conpounfls for use
py8ef or det| @niatiyg ami@citsititivly of an agent to iphibit
T U o HIrY T e ST, §ﬁpég €, for 25 exanple in a
Psggrrh pr(nrgﬁﬁ'Thug; he ‘ahndqgnf the present
43ed as a @GmmﬂﬂhYLﬁmkﬂﬁkﬁ@m@e conpound in such assays
28QNTT Ol \Qmﬂ¥yﬂ%opyya@@ﬂpqgﬁgg_OT The present}invention
i_nh.a comencial container for use_as 30 ch
rddee Conpogﬁdpyclopropylam;no)ethyl
44e pentyl
45e vinyl
46e imidazolylethyl
47e pyrazolylethyl
48e 1,2,4-triazolylethyl
49e 2- (methylethylamino)ethyl
50e - (i-propylethylamino)ethyl
S5le - (pyrrolidinyl)ethyl
52e 3-pentanylaminomethyl
53e dimethoxymethyl
54e i-butylaminomethyl
55e cyclopropylmethyl
aminomethyl
56e allylaminomethyl
57e (R) -sec-butylaminomethyl
58e (S) -sec-butylaminomethyl
59e 1,3-dioxolanylmethyl
60e 1,3-dioxanylmethyl
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Since the compounds of the present invention exhibit specificity for HV
reverse transcriptase, the conpounds of the present invention nay al so be
useful aswoOicagemstsi c reagents in diagnostic assays for tRreTdsoeetsdon of
H'V 35 reverse transcriptase. Thus, inhi?i%ion of the reverse
transcriptase activity in an assay ( &< the assays described herein)
by a conpound ghet kempoasdst ofnediki QnventNOn0PolEe2238 rHewErds803/ 01604

ld b di cat f th f. HLV t d HV
s, s et e SRRBITRRICS R Y. SRS JLEAREAR e e MY
denot es gedmicapk’. dEhBt&bm@b@hdbibérfofmUla J Idepoisecesm HIV iresersel"
denOt%§ ll&%hsc gka%%”ﬁhglbl%%%§pk %1V1E§I@Q§ng%st e&%%%&%ahse EM

denot €3 mitl not e enot es nanoneter " Si gma
st ands f omst hatSvgmalAkdentls @ompth@ftSEatmsutsOfNBIVCGmﬁﬁaﬁd9nt@Q@ed in

the assay Jdescribbed holoweace Ilcansidened Lo BeAehavqr)f Jiewsgxhibit a

Ki of <10 conpounds OF gresent I nvent1 on s of <1
pM O heHIYoxpyends Gﬁaﬂﬁérépé§§ﬁtlpﬁ# ALPEY BEFdVRitys agd el pM O her

conpounds ¢@f [RGB §8CALKIBY8RBEE0BFNAYE Kiroht . eOJabF’MltC}t ber tepenpounds
of the present invention have 15 Ki' s of <0.001 t he net hodol ogy
described CREPEHNAE RENBEE BFSSEBApIONGEtIPt kO ﬁpgééﬁF |ﬁg@ﬁtﬁﬁﬁw e found

to exhi bi bralnlﬁLec@flvﬁg} AM dteh@h@lﬂ}tat@ﬂf i hMeBgntae dukislsiaty oFf thh'tel
conpounds of I,ny n_as_effective.H V reverse

res
transcrlpﬁﬁggkgnﬁgbﬁp FEELME Yk ORs §XF™BNR - PHELREIS gnﬂssﬁyV|tro RNA
transcri pdesckliadet debsB 72 contai ni ng both gag and pol sequences of BH10

(bp 113-1816) %hgn%gmgphag £19B, MRS P ¢ gae%dtﬁé 8¢eediNd st @ntion
Eri ckson-Viitanen et Reséarc
15 are also useful for the 1nh1b1t10n of HIV in an ex vivo

sample containing HIV or expected to be exposed to HIV.
Thus, the compounds of the present invention may be used to
inhibit HIV present in a body fluid sample (for example, a
serum or semen sample) that contains or is suspected to

20 contain or be exposed to HIV.

The compounds provided by this invention are also
useful as standard or reference compounds for use in tests
or assays for determining the ability of an agent to inhibit
viral replication and/or HIV reverse transcriptase, for

25 example in a pharmaceutical research program. Thus, the
compounds of the present invention may be used as a control
or reference compound in such assays and as a quality
control standard. The compounds of the present invention
may be provided in a commercial kit or container for use as

30 such standard or reference compound.

Since the compounds of the present invention exhibit
specificity for HIV reverse transcriptase, the compounds of
the present invention may also be useful as diagnostic
reagents in diagnostic assays for the detection of HIV

35 reverse transcriptase. Thus, inhibition of the reverse
transcriptase activity in an assay (such as the assays

described herein) by a compound of the present invention

62



Human Retroviruses 1989, 5, 577. The plasmd was linearized with Bam H
prior to the generation of in vitro RNA transcripts using the Ri boprobe
Gem ni sywoaawé2zkit (Promega) with T7 RNA pol ynerase. Spatrhuses/awos RNA was

30 purifi reatment with RNase free DNAse
phenol - I‘”S’ngio&’ Setityg, © %& ﬁ’&r‘?&lenﬁreeé’fp::{lat |I%ﬁ’)ersf3NA transcripts
wer e di sscﬁlr\aﬁdclrripwatser andn e It @rledlsat -70C. The concentration of RNA was

determ ned from_the 60 35 63 V\O 03/ 6 2 03/,0160 Pr.ohes:
Bi oti nyl at ed cg‘]ﬁt ﬂllrsgdp%c% s wet'd pu % %gcﬁgt%g% 9‘13 s;‘/&n et%%s on an
Appl i ed Bmdadysterm, (F’gS't elentitey, g@A)n UVAL"S@WQSZWC@}D]-&G@IM dmLdf biotin

to the. 5 r a f t he ,ol4 I , nUSn
b ot 12 phisiRbean il 18kes | 18 OBl A%cts: it epios o0 ora7. The

gag bi ot mnylbalpé@rcaﬁulm‘edpn@ﬁes(a\scer@@@rllaﬁed "my "\Wdenezeas il limstliaghed
April 26, "&QOqi)eg\éﬁ%scgl@?.lamﬂha“%mt"o d@wt%%t h@%%me%%% 912 fgnt¥B2 and the

pol biotinylated capture probe (see 10 W01/29037) was corrpl enentary to
nucl eot | désapdpa fpzothef Sigrar AlArish ﬁ@%’ho@&h%asé’%‘drﬁ'ua&

ol i gonucl eot i d%n@%@%dsa%e@,?lé@r Ler tﬁ@oa%%a\yea@/sgg%%@ae%ebbvﬁm&?ne (San
porter see S 0 enent ar to
nucI e’o‘h d€§n§&§§r?&12§ eHRES 1 ‘Fhé g&é‘eYS rlFena 0B é&@ %1/290 §7)

was conpl @'Eﬁ@trarc)brr%g)un@llécbﬁoﬁ:h@e@r%%@nQ73.nQ'fenHX321 hAkle myclseoffi de positions
are those of the Bank Genetic Sequence Data Bank as accessed through

the Genet PEbeCoRPMPOUNGSoRs SE§UBKES SRfalLyYIeEtIoN WaVE BackagEé EBever eau
Nucl ei ¢ Agids 6%%%@ R %%ﬁdslgf t%@ %%@sen-’éh(in'b%ﬁ‘l%b%r HRRRDES ' webe

prepared as 0.5 pMstocks In ) .03 MsodlumC|trate)
0.05 M Trik§ .08 v8l.8, Othey/ #meSAnth@fblt@tel @Weéﬁ@& éélﬁﬁ@rté-%lr 558 wer e

15 Ki’s of <0.001 pM.
Using the methodology described below, a number of
compounds of the present invention were found to exhibit a
K; of <10 uM, thereby confirming the utility of the
compounds of the present invention as effective HIV reverse
20 transcriptase inhibitors.
HIV RNA Assay

DNA Plasmids and in vitro RNA transcripts:
Plasmid pDAB 72 containing both gag and pol sequences

of BH10 (bp 113-1816) cloned into PTZ 19R was prepared

25 according to Erickson-Viitanen et al. AIDS Research and
Human Retroviruses 1989, 5, 577. The plasmid was linearized
with Bam HI prior to the generation of in vitro RNA
transcripts using the Riboprobe Gemini system II kit
(Promega) with T7 RNA polymerase. Synthesized RNA was

30 purified by treatment with RNase free DNAse (Promega),
phenol-chloroform extraction, and ethanol precipitation.
RNA transcripts were dissolved in water, and stored at

-70°C. The concentration of RNA was determined from the

A260-
35
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prepared as 100 pM stocks in water. 25 Streptavidin coated pl ates:
Streptavidin coated plates were obtained from DuPont Bi otechnol ogy Systens
(Boston, WB)3/0&eBd s and virus stocks: 30 MI-2 and MI-4 celPC3/uses/e1604

mai ntained in RPM 1640 supplenented with 5%fetal calf serum (FCS) for
MT-2 cel IBEORRS 4006 FCS for MI-4 cells, 2 mM L-gl utamne and 50 pg/ni
gentanycin, alpidt DiyXathed.cdptade RFrd!@@s prepagatedf i ed Ny 4HPLel 48ten t he

same nmedium_Virus stock are 35 a ely 1 after
acute i nf%?%‘#”oﬁ %%?&?\Aﬁgmcg ﬂ'ﬁ %%%%?ésl%% %ga%ﬁnf ecti ous
titers ofsyrnthed{RE) syt cokditvissre df okotldy tRFLtI(eplatqueeMImhgem D

03/ 06223 CT, 0 It y on MI-2
cel | sg(sgtef bé#so?%%[lg ac%4t #‘Q u%%fr({ﬁ' %l?er {Eﬂg%l%%% %@L or lZ%tlon was

t hawed orfeagerte. oiF@O@Vwm,atT@m obetint iV98A 291 i €AY, c'élllﬁisg@@ be 5

I nf ect ed r ay of
I nfecti onk‘!\"&5 r?‘gpmgér%%%uspeﬁéa)t t% x&él)%éSPhg&e&Im W&?1/&§l@3¢1640 5% FCS

for bul k PubkisheshsARFihi2® x200D6/¥aS | FOTR] FERREAEY nbeli Fretethtfe: nedi um

Wth 5% Kgpfof, bafeeds Oéhdrtﬂé%&]‘:lﬁf‘étﬁh £t§ed\@e§plt§u1\f‘@ 2eied(gad
culture 10 continued for 3 days at 37C es or

ASS
puri £Ped HREL1#° BT e 4@ TR e i %CPWFNA%:L %;E%)Té‘f‘ldz%%%t% e probe
to a finakxgpaniglkhline l&éﬁﬂidumaé‘@tﬁ;@@m%lﬁmmmcbéoﬁnﬂéamdsadfl nal

biotin oleaia?qonucl eotide ncentxratlon a(.) quFNsL I—% [l dt at'&e"‘@s carried
out in seHf SFRPHOTT FA T e T- T i RETRA ¢ PIATeEs ‘Z( fMinc o7 Costar) for
16- 20 howrs. at 3T HNA iuibortRz gradre réaeélmlmfél%w leafed three-fold
with dei oplaof M@l edry & & ATddel aduanl ¢h 4 ISP kesyanghe gageentration
15 reporter probe (see WO01/29037) was complementary to
nucleotides 950-973 of HXB2. All nucleotide positions are
those of the GenBank Genetic Sequence Data Bank as accessed
through the Genetics Computer Group Sequence Analysis
Software Package (Devereau Nucleic Acids Research 1984, 12,
20 387). The reporter probes were prepared as 0.5 uM stocks in
2 x SSC (0.3 M NaCl, 0.03 M sodium citrate), 0.05 M Tris pH
8.8, 1 mg/mL BSA. The biotinylatéd capture probes were

prepared as 100 pM stocks in water.

25 Streptavidin coated plates:
Streptavidin coated plates were obtained from DuPont

Biotechnology Systems (Boston, MA).

Cells and virus stocks:

30 MT-2 and MT-4 cells were maintained in RPMI 1640
supplemented with 5% fetal calf serum (FCS) for MT-2 cells
or 10% FCS for MT-4 cells, 2 mM L-glutamine and 50 pg/mL
gentamycin, all from Gibco. HIV-1 RF was propagated in MT-4

cells in the same medium. Virus stocks were prepared
35 approximately 10 days after acute infection of MT-4 cells

and stored as aliquots at -70°C. Infectious titers of

HIV-1(RF) stocks were 1-3 x 107 PFU (plague forming
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aliquots (150 pL) were transferred to streptavidin coated mcrotiter
plates wells. Binding of capture probe and capture probe-RNA hybrid to the
i mobi | i 2&0 stsrpt avi din was all owed to proceed for 2 ho®CI/ED3/01604M
tenperature, affer 25 whic | at es. wer e washe h DuPont

L1 B pl UL ET (7 MAE AR R S G RR Dt A FBSE L 069 Fveen 20)
A second B'amm)dj zaa:acﬂrn alf i quepordfervipnobes tack hesedmiodr | irz6ect tomphasx  of
capture obe brl(?é zed target RNA was carried out in the washed
streptavi by 30 addition of 120 pl of a hybridization

cockt ai | cont acm r&yaﬂuatJSSC ofp). @8%ViFfalore i€ UO0y 6. GEbhzici@rbeed

forma d t alelcn t 4 on for
one hourelrffjeﬁ{c% r% pl ate vvasd.%égalecﬁ%m e§56 ti ntl?gs ﬁ{f P{)ér?l zg%ﬁal kal i ne
phosphat age anty Wi ylrywcwh&trectcﬁdllta/ vaéi:eadchsus;remedlw pd of1@ 2 nM

4- et hyl | | fer I L .Sci.ent i Wy buffe 5 M

di et hanolqgﬁ\%r?e/ 2" @}ﬁ&héa%gl en°t I |Sc)f]m:_LObu réﬁccg%onn‘?\/l 2 ric aé:é’ttat e 65
WO 03/ OGA%E/HRCEHJMW S Ghdvsdr d e l?d'éjle% ﬁ'ﬁ\édlum with 5% FCS for

N- hydr oxyet hyl - et hyl ene-di ami ne-tr.iacetic __acid) Thec}ffeéft es Werftr' ncubat ed

at 37C. PIfEsiQihce &ictasp vl RIS it urBdF YR iy £ %t L FE0T onet er
(DynabeckoriGidddFat BaayMatd Mxr.opl at e based conpound eval uation in
H V-1 infected MI-2 cells: Conmpounds to be eval uated were dissolved in
DMSO and diluted in culture mediumto tw ce the highest concentration 10

to be tediBU RN esgexd num DVSO concentration of 2% Further three-fold
serial diluti ©fy i @ f ddlrectly
in U bottom qugcslr ot |}}t%§:ec ate u{nhce)d: ﬁq ngaq}l (Lﬁ?n\(ljbefl utio v?éf@ cells

(50 pL) weireedadtidd to M dBen GIRR A ETP ( flwllaawléﬁn{qu 105
per wel I )isdedlictieif d Ndthadfd-Wildh of 3 M and a final biotin

oligonucleotide concentration of 30 nM. Hybridization was
. carried out in sealed U bottom 96 well tissue culture plates
(Nunc or Costar) for 16-20 hours at 37°C. RNA hybridization
reactions were diluted three-fold with deionized water to a
20 final guanidinium isothiocyanate concentration of 1 M and
aliquots (150 uL) were transferred to streptavidin coated
microtiter plates wells. Binding of capture probe and
capture probe-RNA hybrid to the immobilized streptavidin was
allowed to proceed for 2 hours at room temperature, after
25 -which the plates were washed 6 times with DuPont ELISA plate
wash buffer (phosphate buffered saline(PBS), 0.05% Tween 20)
A second hybridization of reporter probe to the immobilized
complex of capture probe and hybridized target RNA was
carried out in the washed streptavidin coated well by
30 addition of 120 pl of a hybridization cocktail containing 4
X 88C, 0.66% Triton X 100, 6.66% deionized formamide, 1
mg/mL BSA and 5 nM reporter probe. After hybridization for

one hour at 37°C, the plate was again washed 6 times.
Immobilized alkaline phosphatase activity was detected by

35 addition of 100 pL of 0.2 mM 4-methylumbelliferyl phosphate
(MUBP, JBL Scientific) in buffer (2.5 M diethanolamine pH
8.9 (JBL Scientific), 10 mM MgCly, 5 mM zinc acetate
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conpounds for 30 mnutes at 37Cin a C02 incubator. For evaluation of.
antiviral potency, an appropriate dilution of H V-1 (RF) virus stock (50
pL) was awoedotnsgul ture wells containing cells and dil urconsopbicohe t est

ds...The 20 final vol ume. i h vel 200 pl. Eight wells .
ol a0 woPa ERA i AREL S BU P RGeS A Bt AT S E 1 us,

whi | e el ghaiciv®l.l s Ther @ lianfeac vedrel i ridud aadeskerede 30f° Gany Flardredaesdcec atpound.

For eval ugtion of compound toxi Gity, | _pl ul tured w thout
Virus. it 0 gr g E(%ag‘rurfddg‘f@htg? Cﬁ%@@}g%ﬁﬁ%ﬁmﬁtﬁ% di fi ed chanber
i nsi de a (D¥natedidt excidlingobat 3% 5pMf nedi unfwell was renoved fromthe
H Vi ng ected plates. Thirty seven pL of 5 M GED contai ning biotinylated

capture probe was added to the settled cells and remaining nmediumin each
vel | to alMiicmeiplat e dbasedt compoungt eyaiugn o dmmmﬂbm
Hybri di zatd.gq Laf the capture probe to HV RNA in the cell |ysate was
carried oUt 1n the sanme mcroplate well_used for virus culture by sealing
the plate wthCompoandssds de evedsreded wWake | Y JfrerN{f’é)-?G%/%rs in a
37C i ncuba@tiahite3b B Flthad welaumas tharaddrd Higiraah sstlderdtaratidoit e t he
hybri di zati on reactio [a;\taree-fol,d an%SOcﬁpL of this dil d mxture was
transt@rr&@ £ IS & MaGEMEY =G SANE 66 \RD $F 052238

PCT/ USO03/ la@herpltdiree -Hiol dRNAnd@d. quidnitilcatsedfasldesemigeethdabove. A
standard curve, prepared by addi kn . .Qf 7 in vitro RNA
transcri ptc‘ﬁl:{fﬂf@plms?%%élﬁ} é"’lénéienﬁ’elr%géne%n e(:':#(raié'S lglelqosl?{%l%vsacgnrun on each

m crotit emigiratd tier @lddres dNanget.er Aftent mempmma flutiicgt, NI 2mde
during the infection. . In order. to standardi,ze the virus inoculum in
the eval G&tliqc?n (50 HrpS&5Tss G A &na&cﬁ%cﬁﬂtrcﬁlﬁlﬁq oor%lsJ of* li\S/O?‘;}jus
vere sl e¢feed nithiGh ¥ a8 tRd ivaian | CRR1Ma UR e anfRi¥dtRld el conpound

2 1
required to reduce the HHV RNA 10 |l evel by 90% for, di deoxycyt iFdi ne (ddQC
of 0.2 pgpﬁmpqqagy for 30 minutes at 37°C ‘in a ‘'CO2 1incubator. or

evaluation of. antiviral potency, an appropriate dilution of
HIV-1 (RF) virus stock (50 uL) was added to culture wells
containing cells and dilutions of the test compounds. The

20 final volume in each well was 200 uL. Eight wells per plate
were left uninfected with 50 uL of medium added in place of
virus, while eight wells were infected in the absence of any
antiviral compound. For evaluation of compound toxicity,
parallel plates were cultured without virus infection.

25 After 3 days of culture at 37°C in a humidified chamber
inside a CO2 incubator, all but 25 uL of medium/well was
removed from the HIV infected plates. Thirty seven uL of 5
M GED containing biotinylated capture probe was added to the
settled cells and remaining medium in each well to a final

30 concentration of 3 M GED and 30 nM capture probe.
Hybridization of the capture probe to HIV RNA in the cell
lysate was carried out in the same microplate well used for
virus culture by sealing the plate with a plate sealer
(Costar), and incubating for 16-20 hrs in a 37°C incubator.

35 Distilled water was then added to each well to dilute the
hybridization reaction three-fold and 150 uL of this diluted

mixture was transferred to a streptavidin coated microtiter
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val ues of other antiviral conpounds, both nore and | ess potent than ddC,
were reproduci bl e using several stocks of H V-1 (RF) when this procedure
was fol | omed3odhss concentration of virus corresponded t ®CTAISK3/41864+ PFU 15

(rmeasur ed | a y on 2 cel er .assa and typically

pr oduced Bi%?%x ﬂgf%agﬁ 5@aﬁfqPﬁ8thﬁ§#ﬁén$§l?%? I%Q%V ach¥evable at

?ny viLusStaﬁdmfﬂnmufve tbeephYe@\NBy addayg k@Se€nvanoestmseoé pABr#2ned
romthe perce uct.ion of 0 eg

sanpl es 20" E§°s$§%a§£%n%ﬁ¥u |n%ec%ggﬁéeéﬁhggfﬁf%é)ﬂ}gggh Eﬁﬁ?ggégy
relative tellhe wa$ sugnah éachm mafeotdteruplakat éd ovfles bA the sane

cul ture phé&% é£ﬁ§féﬂs 9$08h9h5fwekka% Rgﬁlhgdep&ﬁ£95§39ﬁs oheLadi¥hdual

i nfectl on an assay tests was accord ree criteria. It
was required that02®erh@0v$ta§daﬁﬂééﬁl6hesﬁbUP§ %@quiumnuﬁﬂdRNR B88ay

signal egyah,L0i Ok Sfe@éﬁgoﬁﬂég EB? ﬁhgﬂairgfngééiﬁﬂt§rOalzuﬂgoﬁé opDAB 72
in vitro RNA transcri d determ ned 1 n_each assay run,

shoul d beVhERGEERT®. §eéﬁﬁt9d3th6hn£esFiﬁ%ﬁlyn tRelppat ¥alufevel of viral
RNA pfOduqsgﬁggn§9aﬁﬂoﬁféfC&bmgoﬁﬁae£é§u5£@aseelpéaﬁeeleﬂébﬁterﬁﬂould be

| ess than evel I eved an uni.nhi bited i nfection
conpditnd %egebohxl%@Fédfﬁét@9€eP¥YFY§1@€99 W84CH 09Rd0td BE/MEessIERAN 20pM

For antl v L ateDobens héfsgﬁt1@£L?ﬂag§mgéaﬁagnsbbea Roxdl ahgtibgs plates,

follomnng I ni additron o oncenfrated conpound sofution to a
singl e ronpéfmweﬂl'l%n dder ewpErf BEREAUSE RYE U PERR| AEEPRBE/ EEPTES PPEPet t €.

67 WO 03/6¢238 (BE]/ 1903/ PA6Q4prBretigts RhodipniendaMitantsResi stance In
order to characterlze NNRTI conpounds for their cllnlcal ef ficacy

potent|aIcoheegtfetioufOQIESHESpﬂgreeﬁBO@dedStantBvxrhp pBFency and
EF@SQﬁggEggéaQuréatﬁy ﬁféqBQtQQEXYagﬁ'ﬂ@IZ“&éﬂléypﬁeﬁngs§5§aﬁélyaéhént5 of

typlcally produced approximately 75% of the maximum viral
RNA level achievable at any virus inoculum. For the HIV RNA
assay, ICgg values were determined from the percent
reduction of net signal (signal from infected cell samples

20 minus signal from uninfected cell samples) in the RNA assay
relative to the net signal from infected, untreated cells on
the same culture plate (average of eight wells). Valid
performance of individual infection and RNA assay tests was
judged according to three criteria. It was required that

25 the virus infection should result in an RNA assay signal
equal to or greater than the signal generated from 2 ng of
pDAB 72 in vitro RNA transcript. The ICgg for ddcC,
determined in each assay run, should be between 0.1 and 0.3
pug/mL. Finally, the plateau level of viral RNA produced by

30 an effective reverse transcriptase inhibitor should be less
than 10% of the level achieved in an uninhibited infection.
A compound was considered active if its ICgg was found to be
less than 20uM.

For antiviral potency tests, all manipulations in

35 microtiter plates, following the initial addition of 2X

concentrated compound solution to a single row of wells,

were performed using a Perkin Elmer/Cetus ProPette.
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am no acid changes in the known binding site for NNRTIs were exam ned. The
rationale for this testing strategy is two fold: 10 1. Many drugs are
extensi vewp oboex2as t 0 pl asna proteins. Al though the bindi mgrafsbs/eevd f or
nost drugs for the major conponents of hunman plasma, nanely, human serum
al bum n (HSA) or al pha-1-acid glycoprotein (AAG, is low, these mgjor
conponents are presergratein ghisbineesndtNutrehth Rés idmamteod. Only free or
unbound drug is_available to cr c r or

i nteraction V\nflﬁ éelfa?%e(fhara?ééflégmﬁg &q%vlgllrlésé %n‘g‘%‘%l{tase H V-1
RT) . Thew]eirmcealtdﬂéfed:éexctp@ttelambl HsA+ Mz oh @f\epha@maupmtep@% epey in
tissue c Lyt ef SrdRen POt SACYn R PR SbVENcFONMpound in
t he CEI nll%:% %&L'(%ﬁgy %%c%cllé%% atél'on o% I(l)un raéquiﬂdr)ed f%r 90%

i nhi biti @g@inswlw%d rieypé cand dﬁu%m?re‘é%’a%%@tﬁ; noﬁ BEVRstRRyeCRTFAl RNA- based
det ection,peihod.{ § Qﬁéﬁgéléltﬁﬁi the 1{S0n Jheaindsiper £ss ennrr apparent

| C90 for test conpounds in the presence or added 25 | evels of HSA and AAG
that ref|@6minedi volkonEahtPRdionkoT (Ul fpFAFtHEA, SUERLPH MAG"Aas t hen
cal cul ategl,ydhe lower the fold increase, the nore conpound will be

avai lable to jinteract with the tar et 5|t§6 €e co |nat|on of the high
ratel8f virus Bo rPRY cAFRIH FTCLFE ‘?If'ﬁ;%%‘? b %‘ﬁ'&athe poor
fidelity pﬂﬁtéh&s vi ral tiBuglestthé soimdihg pf bty ofonfmasyudsagspeeres or
m'xtures HIVs ecies in the d e wil |
incl ude a J%‘ﬂ? APTRCPS RS s%‘k'ecqlng‘gér? jfggjﬂ%’(’s ?lgt %%P?Ign%ésfo H V and
the propoxlbwminf (BSy) ven wMtthMIle@pmteJrMS(MhtH/% ¥¢¥ness and
replicati e n i pel g A ighanges
|t he ar o S e B e T o 3oL

PCT/ US03/19150810¢rl e- XY free her i wileeted qiﬁ‘agv%%uava’sla*ala%ut%p%ﬁ?%% t he

the infected cell membrane for interaction with the target

site (i.e., HIV-1 reverse transcriptase, HIV-1 RT).
Therefore, the effect of added HSA+AAG on the antiviral
potency in tissue culture more closely reflects the potency
20 of a given compound in the clinical setting. The
concentration of compound required for 90% inhibition of
virus replication as measured in a sensitive viral RNA-based
detection method is designated the IC90. The fold increase
in apparent IC90 for test compounds in the presence or added
25 1levels of HSA and AAG that reflect in vivo concentrations
(45 mg/ml HSA, 1 mg/ml AAG) was then calculated. The lower
the fold increase, the more compound will be available to
interact with the target site.
2. The combination of the high rate of virus
30 replication in the infected individual and the poor fidelity
of the viral RT results in the production of a quasi-species
or mixtures of HIV species in the infected individual.
These species will include a majority wild type species, but
also mutant variants of HIV and the proportion of a given
35 mutant will reflect its relative fitness and replication
rate. Because mutant variants including mutants with

changes in the amino acid sequence of the viral RT likely
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overal |l potency observed in the clinical setting will reflect the ability
of a drug to inhibit not only wild type H V-1, but nutant variants as

wel I, W wbus/obmse 5 constructed, in a known genetic backgcaursd3/omm ant
variants of H V-1 that, carr fit S i
t hought tB*Be eﬁ%%gﬂ? N?\gﬁ‘f ng“g&%lfrréea uérée{d1 ?ﬁéc%’%' ]?y of test

corrpoundSOve)rahhllbmttemQOImhmrmdointtlheeclmmtaaﬂ' Yetrutes. wihe

concentrati Lred [ [ f U

replicati ongg% rreasur edzw tE\‘gqgtse%s(fh%&ée Vi r%%m %ESE %igtve’%%?oéy?ret hod is
desi gnat edIVhe, H@OOnutant svalebanadl@steehbve ¥ comppumavehi ch has high
activigty agalnste@eyar{ gty @&omftgé&&éué% 2ad Fof a4t abheDadbs
antiviral rrpounds of this invention can adnmi ni stered as treatnent for
viral i nfef:tliib‘ﬁsl b‘;&l%ﬁyc%?é}ﬁsam-‘t%‘ata‘ﬁ%‘%d%‘é]@%th@h?h@i‘s oAt tReshEiPye agent

W th the ggen r%h@ té'B@ PhvETEe@Nini NERTI tBEndind) éﬂ%é@suié@sﬁhépt ase, in
20 the body of a mammal . They can be adm ni stered}rh%/ ¥ gnventl onal
means ava®PhbieY foF REE | FPTRATRARt FON MR pFER Wt PR aPs, “REFRer as

I Rdl vi dua{l;utt_él@tf apetiid&s agertfle @@n%eﬂtﬁaﬁwﬁldgiﬁwmcmirad hesapeneédcfagent s.
They _.can be nj stered_al pne ut. prefera are a nistered with a 25
phar &chu??ﬁa}rﬂéhl?ﬁ’e‘?ns%# N T ﬁelf%gc%'éﬁ?% %/T%aes%]ﬂ%%ehn Foute of

adm ni st ra¢neht fvel wi wantl aRNA phas ed cdert ¢ clal on pneithod el s Thes tiggsaged the

adm ni ste wi | of t such as

t he phar rr%cg%i%ynairﬁtc %O&éé%%f%?: éefléés!tlg%ggo? partlﬁfar %%%nftﬂ nd its node
and routzcoividyr adzinst i drvarhetrgef fh@'@élimtﬁ and wei ght of the recipient;
the nature and extent of the synptons; the kind of concurrent treatnent;

t he frequency of treatnent; and the effect desired. A daily dosage of

acti ¥® ingredient can be 35 BREasecandoFRamylakion 001 to about 1000

mbl ligrams perrh&i doaieinf &&ﬁb'omghbf vhid imeeprabereéesd sose being
about

administered as treatment for viral infections by any means

that produces contact of the active agent with the agent's

site of action, i.e., the viral reverse transcriptase, in

20 the body of a mammal. They can be administered by any
conventional means available for use in conjunction with
pharmaceuticals, either as individual therapeutic agents or
in a combination of therapeutic agents. They can be
administered alone, but preferably are administered with a

25 pharmaceutical carrier selected on the basis of the chosen
route of administration and standard pharmaceutical
practice.

The dosage administered will, of course, vary depending

upon known factors, such as the pharmacodynamic

30 characteristics of the particular agent and its mode and
route of administration; the age, health and weight of the
recipient; the nature and extent of the symptoms; the kind
of concurrent treatment; the frequency of treatment; and the
effect desired. A daily dosage of active ingredient can be

35 expected to be about 0.001 to about 1000 milligrams per

kilogram of body weight, with the preferred dose being about

0.1 to about 30 mg/kg.
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0.1 to about 30 ng/kg. 69 WO 03/062238 PCT/US03/ 01604 Dosage forns of
conpositions suitable for admnistration contain fromabout 1 ng to about
100 ng ofwoacis2288 i ngredi ent per unit. In these phar maceutPCaaliso3/ 01604

conpositions the active ingredient wll ordinari#i bE 5 present in an
anount of abouPO®28eoEoFBy QREi GRTPBESELCBA PHET2POFal%ei ght of the

conposi ti gamidbetastiyvg bogeadhentomranbotie admgntst abedtonabl wgi 8£sol i d
dosage forns, such as cggsules, tabl e N hiquid dosage

) is E.@d Eomﬁers or i
forns, sBERI%E LRPRPRLSTEYPEPSUBAL - sulPehBFBRsP rFMREHUEFS8 be 10
admi ni st ecedppai ebbrsathy, atbistetihbeelligntdwidd3agedionmily Bel atin

capsul es contaip the_active [ngredjen nd_opRQ red. ri c S
| act os®, BFSFEHP 5%I?ﬂl8@8unhegﬁv3#?9es?'%aaﬁégggnggfégﬁakggégtégr?%gacid,
and the | tkeal @eigharofi thentempanibéonsedThe aakéveompgredadntaphats. 15

Both tabl gLs,aNfl, £3PaYLEScran1he HROU] 26! HEEdoBS LGl Bady Lel ease
products T0 provide for contintious release of —_nedicafion over a period of
hours. Comppested,t bsbketscand pewdagar evaiBdléguif greageefor®sSmask any

unpl easant, Lastg e2pdi PEoOt €6t ybhe habkekpbnambhbe atgpspheresoopeenteric 20
coated for selective disintégration in tﬁe gastrointestinal tract. Liquid
dosade f oprABinapteraf RarPRFSERALYoniBafiteEbhal A9EdFofPi§ISNECF M Evoring to

i ncrease patiegtlagehiephphGees! Bogeaehathevateiveaiayirkabkatoahd saline,
aqueous 25 dextrqQse | ucose), and rel ated sugar_sol utions.and gl ycols
such as pPBBEYEER ﬁFéngrﬁr %BFSe?ﬁyﬁ@ﬁﬁoﬁchgggrﬁﬁe CEEEPABFE carriers for
par ent er alesdl-tioas, Habteshus Eoearpaeenteeakiadacmidst aati bheplékerabl y
contain a_water_sqluble, salt pf t acti LN ' Sui
stabi|iziﬁémég%ﬁt§}f§6n5ﬁdc? ﬁ%c3§§%r§§ %%%Feggggkggéﬁgegggxg%?bxidizing
agentls sBohhatabbdtanahdsabpstdessodnubesupnifactyredsasr Bhetagngd

release products to provide for continuous release of
medication over a period of hours. Compressed tablets can
be sugar coated or film coated to mask any unpleasant taste
and protect the tablet from the atmosphere, or enteric
20 coated for selective disintegration in the gastrointestinal
tract. Liquid dosage forms for oral administration can
contain coloring and flavoring to increase patient
acceptance.
In general, water, a suitable oil, saline, aqueous
25 dextrose (glucose), and related sugar solutions and glycols
such as propylene glycol or polyethylene glycols are
suitable carriers for parenteral solutions. Solutions for
parenteral administration preferably contain a water soluble
salt of the active ingredient, suitable stabilizing agents,
30 and if necessary, buffer substances. Antioxidizing agents
such as sodium bisulfite, sodium sulfite, or ascorbic acid,
either alone or combined, are suitable stabilizing agents.
Also used are citric acid and its salts, and sodium EDTA.
In addition, parenteral solutions can contain preservatives,
35 such as benzalkonium chloride, methyl- or propyl-paraben and

chlorobutanol. Suitable pharmaceutical carriers are
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ei ther al one or conbined, are suitable stabilizing agents. Al so used are
citric acid and its salts, and sodium EDTA. In addition, parenteral
sol uti onswoala/oenas ain preservatives, 35 such as benzal komcarusostbwn4i de,

met hyl - Yo WI i ar tical
carriers are %8% M%%Iﬂcé I? 51 Fé%élgt oa?\ S
Phar nacemuaomalsblr@rf@a@n%m@ct aln stheired aff i b erence text inthis field.
Useful phar magaidd i, fﬁsfgﬂwﬁﬁg%apwdﬂnfﬁwunds of

this invention ca ﬂlﬁbg ustrated as 5 Capsul es A capsul e

f or mul at i%n tdfe tq@m@%wﬂ e | g entil e e Re e’cill}lﬁtfll’ﬁtiQ%ga%t andard
t wo- pgeceenarg,oel atin capsules 10 each with 100 ng of powdered active

i ngredient, 150 ng of |actose, 50 ng of cellul ose, and 6 ng rmagnesi um
stearic. Soft Celatin Capsules A soft gelatin capsule fornulation of the
pr esent k@g’gﬂa@gi on can be prepared as follows. A m xture of active

ingredient 1n a di gestible oil such bean oil cottonseed i

olive oil canb gsé’azﬁ' eédD '%‘btg ’%ig RRi i o Y st \Fearhl 5l acerrent
punp int cpx%;laaiedn Hyo ﬁﬂMn@(ﬁ‘ttargﬁmi i tweeapisad ee haoohte Ivtnion Hpsajled t he
acti 20 i Lent . The shou h dla%p

Tabl é?s gg dtl’f on‘LrGrPuI |°gf§%o%cﬁs1r6§r eéstglr?%e o \%ﬁ#%%%an “g%r epar ed by
convent i draedtq}?e)ceﬁmm@ oo aehlatulidwe ,dcﬁma:beG mg tmadtBes igim GfEeay igt. acti ve
ingredient, 0.2 ng of colloidal silicon dioxide, 5 mlligranms of nagnesium

stearate, 275 of m'crocrystal line cellulose, 11 ng of starch and 98.8
ng of | ax&igs P EREU 98hat | ngs may be applied to increase

pal atability Q![ éiﬁﬂta)gélmrrptdéifbul@ formulation of the present

15 invention can be prepared as follows. A mixture of active

ingredient in a digestible oil such as soybean oil,
cottonseed o0il or olive o0il can be prepared and injected by
means of a positive displacement pump into gelatin to form
soft gelatin capsules containing 100 mg of the active

20 ingredient. The capsules should then be washed and dried.

Tablets
A tablet formulation of the present invention can be
prepared by conventional procedures so that the dosage unit
25 is 100 mg of active ingredient, 0.2 mg of colloidal silicon
dioxide, 5 milligrams of magnesium stearate, 275 mg of
microcrystalline cellulose, 11 mg of starch and 98.8 mg of
lactose. Appropriate coatings may be applied to increase
palatability or delay absorption.
30

Suspensgion

An aqueous suspension formulation can be prepared for
oral administration so that each 5 mL contain 25 mg of
finely divided active ingredient, 200 mg of sodium

35 carboxymethyl cellulose, 5 mg of sodium benzoate, 1.0 g of
sorbitol solution, U.S.P., and 0.025 mg of vanillin.
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Suspensi on An aqueous suspension formul ation can be prepared for oral
admnistration so that each 5 nL contain 25 ng of finely divided active

i ngredi erwQ 02062288y of sodi um 35 carboxynet hyl cell ul ose, BCcmwsodosoedi um
benzoat e’z%&%‘g%% sorbitol solution, U S P., and 0.025 ng of vanillin. 71
WO 03/ 06 03/ 01604 I nj ect abI e A parent eral formulation suitable
f](c)r admi ni st r ad i pardnteral eﬁqrmlaammeswl'e@blr%df%{? %@W:Mﬁgrits‘%lb]ywvel ght
o] activ e [ I n ter. The

ol uti on £ a)PEE o B 8 B e P B S VB BTt o

Adnmi ni st ractbne oxngmdne@femtm %@enbx vahene rRERRY L $RG Bt YBAL pRedi des a
method fogatbe 10rhd e@émo&fléﬂl Yebpf eché@mphéshm6QTIPr 58§ adni ni stering,
in conbination, to a host in need thereof a therapeutically effective
amount of CEHEAFFREDW ng: (a) a conpound of forrmula (1); and (b) at.|east
one conpound selected fromthe group 15 consisting of.H V reverse
transcriptase inhibitors and HIV rotease |n' bltors n one or rmore
sterile contai nePERINERLRN: /Y oL dREL S AGERLE i nat i on
mét hod (i.e 4T 'Bl@érppflﬁént( a])n‘&Eldti(bl). lsﬁdbvi@eﬂlaab@t/hc)ﬂcﬁor thelependently be
adm nistere any at e dosage a i b
abové? and® %%Fﬁm%ré %ﬁ\e}gla\étler}%e tlgnvalgfcgi{ljs mr/g@]gyg%% %%é%?lf%tggﬁg% ?Hl n the
fol | ow ngcdeﬂsmatpiq:mn tonpomest {h)nésdtchéreohdarthevapeotieptt¥ent one
or nore agepls: ASe S (%%Lbecgfp,g glpﬁfi% ¢ch individual therapeutic agent
conpri si ng conponent % dependently be adninistered in
any separate déshge ¢ompeundeh %@rff“hb%e(ﬁbs@m%ed above, and can be

admi ni stered ifp) Va¥ i DS VeYSe ASmPESEd | HETdDOYCErom the group

15 consisting of. HIV reverse transcriptase inhibitors and HIV

protease inhibitors, in one or more sterile containers.
Each therapeutic agent component of this combination

method (i.e., component (a) and (b) set forth above) can
independently be administered in any separate dosage form,

20 such as those described above, and can be administered in
various ways, as described above. In the following
description component (b) is to be understood to represent
one or more agents as described previously. Each individual
therapeutic agent comprising component (b) may also be

25 independently be administered in any separate dosage form,

| such as those described above, and can be administered in
various ways, as described above.

Components (a) and any one or more of the agents

comprising component (b) of the combination method of the

30 present invention may be formulated together, in a single
dosage unit (that is, combined together in one capsule,
tablet, powder, or liquid, etc.) as a combination product.
When component (a) and (b) are not formulated together in a
single dosage unit, the component (a) may be administered at

35 the same time as component (b) or in any order; for example
component (a) of this invention may be administered first,

followed by administration of component (b), or they may be
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Conmponents (a) and any one or nore of the agents conprising conponent (b)
of the conbination nethod of the 30 present invention may be fornul ated
t oget her ,won3ac2Bgl e dosage unit (that is, conbined togetPherusosowne

capsul e, tahlet, p%\j/%d UI d, etc. onbi nati ogn pr.oduct. \Wen
conponent 2EEprdsGe rsr‘ra'lf’ St &F edfgetﬁ[efrr: Cicﬁnpé’nes’}tng&é dosage unit,
t he conporemt alidk myéaemdmdmétageert ate .3h t mes R irilbiasorcaypbre  ( b)
or in any_order; far arrple Qnpo t (a thls i.nv.ention, may be
admi ni st eP&QHFFS 17 é “Sked yrgf%d% it (sr )ér[a} on ofadg‘oerposanenﬁed( b), or they
may be 72 t‘v&@e&&/e%bi“SanPﬁﬁyumeaﬂ,GOtheaqu‘n stderied Stendk ateve swE der .

T conmp On%%e(b%ﬁe%%%%'l 0S AR & dufidfi agﬁm - Gchporfif Figogg}L rfind

one protease’i bit or hése a ents ma in
any order ocwkes rl@tssactrlnam ﬁbequm oge th@elrsa?rp@ret 1i rxefmradnablghe he

adm ni st r i QL %ff %ahmm%@ra(tq)or%ct (Dmp R S(d)eshd had) ahowrne hour

apart. Preferably route of adm ni stratlon of conponent_(a) and (b) is
oral . Thé'hteertlfPé-’“@r gradgeémentor S8 1n A dtor AradofRfEndr APhehe i ke,

idst ﬁsedhhqil%n, a@e]'jh%te‘%lb%‘é'f{éﬁlﬂ{‘d%e%t@ R QJHJ)(:thnaﬁ}d{Bé“oitaElrl )

ough it_is preferable_that conponen onen e
admi nt St e PR IRY StRE e8a e ALSHOM I tirat § ?r%r%ﬁl O((S’r%'l‘ é%
dosgge fo&}@nd Icfompdﬁx%f ntedb) ]tlb@)tmm;e %aﬁfirh%ttaﬁiréf dt”llﬁjyt e:rrm:llS lendjlrIdlﬂ'reenttLogt es
or dosage or._exanpl e, _on m o canhi nat.i.on net ho

may be adrit §té ed T6Fal® R%‘,mp&ﬁd Z’r?%t%n Faﬁggﬁpgﬁer?ﬁasr?%e %ﬂbadm nf‘lostered

i ntravenodelsyiyredis theyapaiye eiaatie debydaimsditeadeprigetd itifeemtskidues in - the
art, the d5a0g.ol e EOMiNALARAET e Aorihed AN MY vary

dependl ng Upon various tactors suc arnaco ynam C
char at? er icombdsagti omhmes&og @I@IYarb&a@éﬁtanretds qrdd Yan@ndh @ tgrer

adm ni st r%bh\?%ne'hftlemég»ebeh%@hﬁfﬁls%@e\&e'ﬁﬁtr&feﬂcﬂ%lrﬁc' pient, the nature

and extent o As is appreciated by a medical practitioner skilled in
the art, the dosage of the combination therapy of the
invention may vary depending upon various factors such as

20 the pharmacodynamic characteristics of the particular agent
and its mode and route of administration, the age, health
and weight of the recipient, the nature and extent of the
symptoms, the kind of concurrent treatment, the frequency of
treatment, and the effect desired, as described above.

25 The proper dosage of components (a) and (b) of the
combination method of this invention will be readily
ascertainable by a medical practitioner skilled in the art,
based upon the present disclosure. By way of general
guidance, typically a daily dosage may be about 100

30 milligrams to about 1.5 grams of each component. If
component (b) represents more than one compound, then
typically a daily dosage may be about 100 milligrams to
about 1.5 grams of each agent of component (b). By way of
general guidance, when the compounds of component (a) and

35 component (b) are administered in combination, the dosage
amount of each component may be reduced by about 70-80%

relative to the usual dosage of the component when it is
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synptons, the kind of concurrent treatnment, the frequency of treatnent,
and the effect desired, as described above. 25 The proper dosage of
conponentwo(apsrsgl (b) of the conbination nethod of thispPcmusnyoem w || be

readily  AeGIALAR Catind IR CAnPIECLLLAONES, Skhd | Efcdiindlie ST, based

upon the present sclosure. By way Of general guidance,” typically a

dai |y dosdfée imfedeiamouin TOEWBEH the gparergbsabouei et gehinsldf each
conponent .ol ingomenent (b) represents nore than one conpound, then
typically a dlaily dosage nmpy be about 100 milligrans to about 1.5 grans of
each agent of FefperlEngpon MrIRYCHF ofehlial Iyueate, "Ahere t he
conpogndst Hfmerspadefic adhand Sh: KONPONERE 4B i v& €1 BeHddi Shies eghrd N

conbi nati on, the_dosage ., anpun{ of each, conponent nm e reduced by about
70- 80% r%?‘%m%dtbnt%es%‘ir% %‘Fl’fhgp%%n@%%h%/a EPFECts 73 WO
03/ 062238 Gl 15034 & 160¢1 va dimditesd Beretls al oneirdmbzéed ngl En agedér fos t he

treatnment_of, HV infection, in view of the synergistic effect t he

conbi nat i G oMb HAL 4 o%orpr%ﬁad@mﬂse of YERT S \aﬁ?/g%f?%lﬁc?m%/s b%ro:[%%r nul at ed
such t hatadmad it hwteped heore taotel vengregir edit sntarmeay coebémeer i coztedl e dosage
unit, ~th hysi ¢ C C e I ye, | ' S | L nimzed. In
orde%ot o%}ﬁi%ﬁtﬁ%c ccggn%%crﬁg @ﬁ%’ Y%’?&n%?e?@%}\éér(eﬂfsﬂgé%%ﬁﬁ%t %i i(;%ral |y

adni ni st @eskikbhe et |ewly mp dviwinizeythe coneadt kotwveen tlmeBy enteric
coati ng o(g@nl%{ by e | S, bt 4 0gsi 19 YebO mionimze
t he cont act e?%%%@?%\%é/ coén%%ﬁg%t il\)/%éiérl\gsr%gi ent{s)%e%ﬁ%ézl so,ti t is

possi bl e INtERht ke ¥ekedes keony dhetPse eI RMPpoheti stht t he

gastroi ntgsdi A ntécinsuctrddatseite that hese spPMpRaeat Sompoddntwtisel eased
in the stomach pu

enbodPmerdtCofts %s":‘ﬂfﬂgﬁh%% %ﬁ%&%ﬁgﬂé‘w %%ﬁ?‘?l’lf 2{$Z%+£%§§%£\nm P‘T%g%l provi des
for a comhitedt nmepr oAdther embodiment of this invention where oral

administration is desired provides for a combination product
wherein one of the active ingredients is coated with a
sustained-release material which effects a sustained-release

20 throughout the gastrointestinal tract and also serves to
minimize physical contact between the combined active
ingredients. Furthermore, the sustained-released component
can be additionally enteric coated such that the release of
this component occurs only in the intestine. Still another

25 approach would involve the formulation of a combination
product in which the one component ‘is coated with a
sustained and/or enteric release polymer, and the other
component is also coated with a polymer such as a low-
viscosity grade of hydroxypropyl methylcellulose or other

30 appropriate materials as known in the art, in order to
further separate the active components. The polymer coating
serves to form an additional barrier to interaction with the
other component. In each formulation wherein contact is
prevented between components (a) and (b) via a coating or

35 some other material, contact may also be prevented between

the individual agents of component (b).
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wherein one of the active ingredients is coated with a sustai ned-rel ease
mat eri al which effects a sustained-release 20 throughout the
gast r oi ntwetodmed23g r act and al so serves to mninze physi ealr/usosomed

bet ween the conbi ned tive _ingredi : Furt re..t
sustained-relegggaggoﬁégwgnpf Egﬁ Eg%gégﬁﬁﬁ%%a?%§ggﬁtgrf?egggtggegggﬁ t hat
the rel easevehtiphi ghesrponene active dnbyeddente lisneaseinie. cseitleld anot her
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whi ch the "onie Conpornient 1'S coated with a sustained and/or enteric release
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low vy .SC(E%igte}éhgﬁrfingdOfthQ dLQyRREly TBkRY l5C @lalble®S &0k RN€ha’0 the
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the activengexpenerpsedTROMPOREREr 1€0&OMRYCSSEAy d8tCH oG MeRt e&ddrtiSdna

barrier tapantaeacther Welkh vihe ng@ligeneonRoremiprelsedahticonmul ati on

wherein contact is_prevented between_conponents (a) d (b) via a coating
or 35 soRgtheradalevesl, Ophigteldyy aPsEY rprt&gnﬁlréé‘%ets\ﬁ?@ﬁa%tene

i ndi vi duak-hagembs 1 egerponenivr( hbre74140ebd/ 063238 RET U80Pretedt Dosage
forms, of the_copbi nation.products of the.present .inventiqn erej ne
activ%pin&P@&iéggtighgnP&PFggfbéfggr ¢&nh 5Weﬁntﬁgef§F#F%F ?%b gfgvghch

t hat t he dnbeeiddeatat.ed Incadddndon,addsbige dorers adt ithe prgseditent are

b'e”ded 5i%9%§%@%5 %Qg %@ean%%gr%%ﬁﬁpoknkgp%uh%gl%%eQ%i%U%EetQ%EiQQQ
enteric coated conponent 1§ conpressed into_one tablet |ayer and the other
acti ve i ngngadedients isogprpsesseicntiotana sadiletordl imajyde fopm efal y, in

order to ga%fraﬁrit%eg%r Aierth®1wa | aueticiere YraMnesplacebo layers may
be present 10 such that the placebo lNayer is between the | ayers qof active

i ngr e enfOn-pRTAdGi t Wb ChdGEgsDEdY RETEFIChEFTESent THERPFTIER 2Can be in
the form ebagapsHliesoshasnei’, oparddicles, gragnedieenior actomerdadsedriento a
tablet Orthgntg aggﬁnkgtoaa capsule or compressed into a capsule

along with a granulation of the other active ingredient.

These as well as other ways of minimizing contact

20 between the components of combination products of the
present invention, whether administered in a single dosage
form or administered in separate forms but at the same time
or concurrently by the same manner, will be readily apparent
to those skilled in the art, based on the present

25 disclosure.

Pharmaceutical kits useful for the treatment of HIV
infection, which comprise a therapeutically effective amount
of a pharmaceutical composition comprising a compound of
component (a) and one or more compounds of component (b), in

30 one or more sterile containers, are also within the ambit of
the present invention. Sterilization of the container may
be carried out using conventional sterilization methodology
well known to those skilled in the art. Component (a) and
component (b) may be in the same sterile container or in

35 separate sterile containers. The sterile containers of
materials may comprise separate containers, Or one Or more

multi-part containers, as desired. Component (a) and
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plurality of mcrotablets, particles, granules or 15 non-perils, which are
then enteric coated. These enteric coated mcrotablets, particles,
granul es wp opoe2perils are then placed into a capsul e OrPCWﬂmﬂH$ﬁﬂd into a
capsul e along mﬁ%h g granul ation of the oth Bl actg;e in%%edl tThese as
wel T as ofRBPOREDS 6P) pAYmPSi RGPEORERC! OtoB HER At Tt RETEaHS nSRES S
conblnatlgmng&eddosageffbhm opraaentasndeatrobgdwhbbhen a8orchi Btiesed in a
si ngl e dosa

m or, _admni,ni st epat.at r t . same time
or concurW%ﬁtFy efhlncgﬁg %eg QF? %hgeg i ?ggpggrgﬁ%lgpg t hose
skilled |nonhenanonabaphdrmacehe1paéskmt 2emppnentsur euckhaenbowuti cal kits

useful foéxgﬁﬁlg hgeg& BgrglﬁpaEQ%ggﬁhﬁealwgl%@c% qgﬁiﬁecgrrlers,
t her apeut rca ectlve anou armaéeutic nposi ti on
conpr|S|ngdélc@npé&nﬁléﬂs é@ﬁp@némng(ﬁyeaﬁéméﬁéeéﬁSmnﬁécemnﬁéuWé§10Pe

conponent LB, 14N23820B8t0k oMPhEsal 8khih@eBORhAkRAR Srtar € 1ak8SuMLEBLE,t he
anbit of the present invention. Sterilization of the container na&ﬁet
o]

carri ed oBithe¥ngscneertroRal a8t &RPPLSat ABALABERABE0RBERL1RAEF R0

those skikbgohBnthBetar be Gampansetréa) auddetanpenes (b) may be in the
sanme sterlle container or in, 35 segg Tte stgrlle contalgers The sterile
cont dither 89BE R FEFBF LS s ﬁﬁa/85n§P gliBFEr 5PE BIALEINERS, CBPPBRENSF  or e
mul ti - parmayoauabnbé51na$udeal&ﬁdthébkmﬁnent (a) and 75 WO 03/062238

PCT/ US03/ 01604 n bg geparat cally nbi ned into
a single dosahg Vggi1§ %P%eCl 8§c§ % a gvgkl %h @Fe a%gy further

i ncl ude, nbhmdesiuseupddfiécerippeeand varnausongonﬁenhEOnaESpnarnaceut|cal

Ki¢ COTPOBROL e SHOBr855EaE1BIEXARPL EonoNBeOk ILBoRRaLERERMEA! | Ye

accept able carriers, tronal via or mxin conponents etc. as
will e Féaéhﬁyeﬁﬁﬁaréﬁtb?ouﬂﬁ@§§t§RﬁlFéétlwlFHénaFPe erepeueti 6hE,

ei ther aspppegAELy efadfs| abgksiniBdteahi REygBanpirbcescell bBRerwise

than as specifically described herein.

76



conponents to be adm ni stered, guidelines for 10 adm ni stration, and/or

gui delines for m xing the conponents, may also be included in the kit. As
will be appreosased by one of skill in the art, nunerouspeodishs/embi ons and
variations_of the present _invention are possible in |light of the above

t eachi ngs WHAT & iCE‘AtIH@DefIt?r’e to be understood that within the scope of the
appended cl ains, the invention nay be practiced otherwi se than as
specifically described herein. VWO 03/ 062238 PCT/ US03/ 01604 WHAT IS

CLAI MED | S: 1.e1A M&H}%’d’u&r‘ffod{%?rém’(%):&%m R ,WA 11 Y, ZN' 8 5R
(I') or a stereoisomeric formor mxture of stereoisoneric forns or a
pharmaceutically acceptable salt formthergof, wherein: 10 Ais aring
selected from Rb M/Ra N \TN-R9 Rand P Pis Oor S 15 Qis 0 or
NH, Ra is selected fromH, CN, Cl-MW. al kenyl, Cl-4 alkynyl, OH,
Cl-4 alkyl-O, C1_4 alkyl-NH, a

(1)

or a stereoisomeric form or mixture of stereoisomeric forms

or a pharmaceutically acceptable salt form thereof, wherein:
10 A is a ring selected from:

RP
|
~¢ N R® ~¢ N Q
l QT/ 31 \f?
- N-go i Nege
, P and P

P is O or S;

15
Q is O or NH;
R2 is selected from H, CN, C;_, alkyl, C;_4 alkenyl, C;_4
alkynyl, OH, C,_4 alkyl-O-, C;_, alkyl-NH-, and NHy;
20
RP is selected from H, C;_, alkyl, C;_, alkenyl, and C;_4
alkynyl;
W is N or CR3;
25

X is N or CR3a;

Y is N or CR3b;
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Ro is selected fromH Cl1_4 alkyl, Cl-4 alkenyl, and C1_4 alkynyl; Wis N
or CR3; 25 Xis Nor CR3a; Y is Nor CR3b; 77 WO 03/062238 PCT/ US03/ 01604
Z is N orwOR3@s22p8 ovi ded that if two of W X, Y, and Z ar @eCusbheros he
remai ni ng_ar,e ot her ggg_n N, 5 Rl is selected fromthe group cycl opropyl,
hydr oxyme€hyF, N 8K C8ndi C1_4 al kyl substituted with 0-9 hal ogen; R2 is
selected fromthe group nethyl substituted with 0-3 10 R3f, Cl-6 al kyl

substituted wi.th_.0- 4. 6 hal oal kyl -5 al ken bstituted with 0-2
R4, C2-5 RFRYAJFS EﬁBEt ?Fucggé? v ﬁ'a'lo-&l R4, %9—5 83}”% §o<‘la| %3‘16“3 St it ut ed
with 0-2 R3d, pbeayhisgbstiet otkdrwithhnON2 R3d, and 3-6 nenbered

hetero§ycl ic systemcontaining 1-3 heteroatons 15 selected fromthe group
0O, N, and S, substituted with 0-2 R3d; R3 is selected fromthe group H,

Cl_4 al kyR}! ifHseTdededafkomyth@CEBoufFdyckopCbpyBr, hiydrokgh2rhMNRSR5a,
-N02, 20 -CN, +C( - (GH2), tNEC - . ot . NR5R5a,
-NHSO2R10, - S Ei- 4%53&"% §q(18%1 %fa’%%‘f'g‘? é’”(%?@c‘i%hé% - SO2NR5R5a,
and a 5-6 nenbered heteroaromatic ring containing 1-4 heteroatons sel ected
fromthe group O, N, and S, 25 R3a is selected fromthe.gro , ,Cl-4
al kyl , - o ¢5. aelaﬁs@y?raﬁpggec%?ua, “‘é,ﬁygr ?u{’?’gg}&gﬁﬁ Nhgﬁ5§,' 3 N2,
-CN, (O R6, RrR3IfCHZ)_t MARy1OsuBAt it ut@d? WwittNHG -0 )R4NRER5A, ha Fd¥iI82R10,
-S-Cl-4al kyl, -S(O) Cl-4al kyl, -S(O) 2Ci1-4al kyl,

Cy.5 alkenyl substituted with 0-2 R%, Cz.5 alkynyl

substituted with 0-1 R4, Ci.g cycloalkyl substituted

with 0-2 R34, phenyl substituted with 0-2 R34, and 3-6
membered heterocyclic system containing 1-3 heteroatoms

15 selected from the group O, N, and S, substituted with
0-2 R3d;

R3 is selected from the group H, C1_4 alkyl, -OH, Cji-ga
alkoxy, OCF3, CFy, F, Cl, Br, I, -(CH,)NR?R>3, -NO,
20 -CN, -C(O)R®, - (CH,) NHC(O)R7, - (CH,) NHC (O)NR5R52,
-NHSO;R10, -5-C;_szalkyl, -S(0)C;_4galkyl, -S(0),C;_szalkyl,
-SO;NR5R52, and a 5-6 membered heteroaromatic ring

containing 1-4 heterocatoms selected from the group O,

N, and S;
25
R32 ig selected from the group H, Cj.4 alkyl, -OH, Ci_4
alkoxy, OCF3, CF,, F, Cl, Br, I, -(CH;) NR®R%3, -NOj,
-CN, -C(O)RS, - (CH,) NHC(O)R7, - (CH,) NHC(O)NR5R52,
-NHSO,R10, -S-C;_salkyl, -S(0)C;_salkyl, -S(0O),C;_salkyl,
30 -SO,;NR5R532, and a 5-6 membered heteroaromatic ring

containing 1-4 heteroatoms selected from the group O,
N, and S;

alternatively, R3 and R32 together form -OCH20-;
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30 - SO02NR5R5a, and a 5-6 nenbered heteroaromatic ring containing 1-4

het eroatons selected fromthe group O, N, and S; alternatively, R3 and R3a
t oget her worogex28$20-; 78 WO 03/ 062238 PCT/ US03/ 01604 RroTiGS0Yelcect ed
fromthe group H, Cl1 4 alkyl, -OH Cl1_4 al koxy, OCF3, F, d, Br, I,

-NR5R5a, -N02, -CN, -C(OR6, -NHC (O R7, -NHC (0) NR5R5a, -NHSO2R10, and
- SO2NRSR523b5; 8l €1 detéd ef yom Riige agtlolp bH| 0gelherlkiyar,m dﬂi}HlQ 4 R3c i's
selected fromthe group H Cl1 4 alkyl, -OH Cl 4 alkoxy, Cg Br,
|, -NR5R5a, - Ne2koxgn, OCEsO) R6, C110BINHE, ( ONRPEE2 - NIOA,0)- CMRSRES?aw)R

- NHSO2R10, andéyﬁgigRﬁ%a,Nﬁé&géﬁﬁghg@l Yoy quad R3g tggégﬁgﬁ sdorm

-OCH2OG-; R3d, otcurr i'S i'ndependent I y“sel e rommthe 15
groupgd, C1L 4 alkyl, -OH Cl1_4 al koxy, OCF3, F, d, Br, , - NRBRba, -NO2,
-CN, -C(O NHC - NH NR5 HS02 and SO02NR5R5a; R3e,
at each oé&glerré‘ﬁéévg%"i ﬁaep%‘ﬁ‘g %Q% tgk‘?‘éog\clf%m ©°%0 group H, Cl_4
al kyl, -OH, Cl_4 al koxy, OCF3, F, CI Br, , -NR5R5a, -N02, -CN, -C(O) R8,

- NHC (O) R7 - NHC £O) NR5R5a, -NHSOZRlO and SO02NR5R5a; Qc at each
occur r enc&’%i &5 pebpetrRnf M seh@ ceEduPrBm Fhe BXYdrouPHY, $-40, Br, I,

C&IRlllzglgtl 0(8)1&%3" Qﬁﬁé('&ﬁs’m R&(iz’olyg )R’ll%zs(O) 1{3663 §2R10,

and :r@E02NR12R1RACIO) R4, i sNEelefNrORF* omNIBEO ®IOUpahd FSOEGNRS®YE; |, Cl-6
al kyl substituted with 0-2 R3e, C3_10 carbocycl e substituted vvith 0-2
R3e, phenyl substituted with 0-5 R3e, and a 5-10 nmenbered heterocyclic

system cogligieRnaditely/ IRVO H3d 0822 I JAeHL IS R 6@kH,0-;

R3d, at each occurrence, is independently selected from the
15 group H, C;-4 alkyl, -OH, C;-4 alkoxy, OCF3;, F, Cl, Br,
I, -NRSR52, -NO,, -CN, -C(O)R®, -NHC(O)R7, -NHC(O)NR>R>2,
-NHSO,R10, and -SO,;NR5R33;

R3e, at each occurrence, is independently selected from the
20 group H, Ci.4 alkyl, -OH, Ci;-4 alkoxy, OCF3;, F, Cl, Br,
I, -NRS5R5a, -NO,, -CN, -C(O)R®, -NHC(O)R7, -NHC (O) NR5R>&,
-NHSO,R10, and -SO,NRSR53;

R3f, at each occurrence, is independently selected from the
25 group H, F, C1, Br, I, Ci-4 alkyl, CN, -OH, -0-R11,
OCF;, -0(CO)-R13, -0S(0),C;_4alkyl, -NR12r12a, -c(0O)R13,
-NHC (O)R13, -sSR!1, -s(O)R!1, -S(0),R1l, -NHSO2R10, and

-SOzNRlleza;

30 R? is selected from the group H, F, Cl, Br, I, Ci.g alkyl
substituted with 0-2 R3®, Ci.;¢ carbocycle substituted
with 0-2 R3®, phenyl substituted with 0-5 R3¢, and a

5-10 membered heterocyclic system containing 1-3
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het eroatons selected fromthe group O, N, and S, substituted with 0-2 Rae;
R5 and Rya are independently selected fromthe group Hand 5 Cl1 4 al kyl;

al t er nat iwelog/o62238 and Rya, together with the nitrogen to Ppamiushs/tiey are
attached, comhine to forma 5-6 er ed [ ainin -1 0 or N atons;
10 R6 i s sele %’ﬁe’f?%ﬁﬁr?%esﬁf%%%%@w aé 459%?%@’ d\T’- 4g%$k%5<y, and
NR5R5a; R7 is sgbecitacdd omtheogz orie;H, Cl-3 al kyl and C1-3 al koxy; 15 R8
is selected fromthe group H, (Cl-6 al kyl) carbonyl, C1 6 al koxy, (Cl 4

al koxy) carbonyl, C6-10 aryloxy, (C6-lo aryl)oxycarbonyl, (C6_10

aryl) met hy3 catd ®Ppl areCindepahiienk 1gaskaryitedy Ebmd thlek oprylupcar lamay| , C6_1o0
20 ar ¥_)I car bony oxy%%lcgﬁ.al koxy) carbonyl, Cl1-6 al kyl am nocar bonyl ,

phenylPam nocar yF; ényl (Cl..4 al koxy) carbonyl, and NR5R5a(Cl_6

al kyl') carbonyl; RO is selected fromH Cl_4 alkyl, Cl_4 alkenyl, Cl_4

al kynyl, 25 (C1 6 al kyl% car borgyal, Cl-6_al koxéh % 1 4 al koxgi car bonyl ,
C6_10 ar V3 E56ENITE Y arkl )3k 3 bbRge thegs Wi | PréERaesatfonyl , (CL_4
a: tyl ) )car bogyl WYdICl Hey ﬁ(@w&t@@&ﬁ@@gnyé?mm_éoth@rﬂ?mrdoomyds gmsﬂﬁﬁérl rdd

al koxy) carbony], Cl1 6 al kyl anj nocar bo 30 enyl am nocar bonyl ,

phenyl (Cl1-4 al &%)%%W?g %ﬁ ‘%R%ﬁgi(%'ﬁ‘%sgl kyl) carbonyl; R10 is

sel eabed fromthe group Cl-4 al kyl and phenyl; 80 WO 03/062238

PCT/ US03/ 01604 11 is.selected fromCl. 6 kyl, Cl- al pal kyl,, C1-6 al kyl
subst i tut}g% ’vﬁﬁ?gé‘itz?&cﬁerooé‘? © SIsEHR ¢ e@,wéwogﬁygge&@_ 58 eny !,
C2-6 al kynyl, £33 Gueaesaocycl e substituted with 0-2 R3e;

R7 is selected from the group H, Ci;.3 alkyl and C;_3 alkoxy;

15
R8 is selected from the group H, (C;-¢ alkyl)carbonyl, Ci-¢
alkoxy, (Ci-4 alkoxy)carbonyl, Cg-19 aryloxy, (Ces-10
aryl)oxycarbonyl, (Cg-19 aryl)methylcarbonyl, (Ci-4
alkyl)carbonyloxy (C;-4 alkoxy)carbonyl, Ce-10
20 arylcarbonyloxy (Ci-4 alkoxy)carbonyl, Ci-¢
alkylaminocarbonyl, phenylaminocarbonyl, phenyl (Ci-4
alkoxy) carbonyl, and NRS5R52(C;.g alkyl)carbonyl;
R9 is selected from H, Ci_4 alkyl, Ci-4 alkenyl, Cj.4 alkynyl,
25 (C1-¢ alkyl)carbonyl, Ci-g alkoxy, (Ci.4 alkoxy)carbonyl,
Cg-10 aryloxy, (Cg-10 aryl)oxycarbonyl, (Cg-10
aryl)methylcarbonyl, (Ci-4 alkyl)carbonyloxy(Cj.4
alkoxy) carbonyl, Cg-19 arylcarbonyloxy(Ci-4
alkoxy) carbonyl, C;.¢ alkylaminocarbonyl,
30 phenylaminocarbonyl, phenyl (C;-4 alkoxy)carbonyl, and

NR5R52(Cq.6 alkyl)carbonyl;

R10 is selected from the group C;.4 alkyl and phenyl;
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5 R12 and Rl2a are independently selected fromH, Cl-6 alkyl, d4-, alkyl
substituted with C3_6cycl oal kyl substituted wth 0-2 R3e, and C3-6
car bocyclwogakersg uted with 0-2 R3e; 10 alternatively, RPTArsd3/®Rb2a can

join to forma4-7 nmenbered_ heteroc ic ring; RL3 i el ected omt he
group H, ¥I-6isals§tectad s ¥ o%ﬂ-l@y%ﬁﬁ(y 5 €1-6 %ﬁ%ﬁ%@‘ﬁoz -4l E‘tetg?y , C2-6

| kynyl, -O C2; " -6 |10y IN ; ' | e, d
al xyny sﬁ%?kggg¥%d w1£hC@%f%$?%%§ﬁ%§yl Rl uted Geanbasycl e, an

-0 C3 6carbocyc is sele and 1. 20 2. A compound of

G aim1l or phagbmcetyicalkgnydccept abhkygmyl, fOy e calmboegkclewherein: R2 is
sel ected fromthe group nethyl substituted with 0-3 25 O, Cl1-5 alkyl
substituted w shbet2tRiedCrihaPranff®i substituted with 0-2 R4, C2_5

al kynyl substituted with 0-1 R4, C3-6 cycloal kyl substituted with 0-2 R d,
and phenyl substituted with 0-2 Rid, and 3-6 nenbered heteraocyclic system
cont ai ni 2 -hhR¥Poarenindererdentidy sedarthd §FelpHo, N S

substituted with 0-2 Ri.d, er.ein . hetero ] t LS+ ted from
2-pyridyl, 3-p HGdﬁ%,kyAll- ﬁs}lrb:l%yﬁfiutff# lt}?la%lcﬁ'é-g}\;g!rlg%%ﬁﬁ gﬂ%)hlﬁéfi;ﬁ/:tga
3-thienyl, 2-oxazgl ¥l R3¢ higazdlyl . cdrbsexeiel wubs2ikmtedzeliyh, opyerazol yl,
triazolyl, 1,3 35 dioxolanyl, and f,3-dioxanyl: 81 WD 03/ 062238

PCT/ US03/ 01604r3933 and R3a, at each occurrence, are independently sel ected
fromlé?e group H Cl1 4 alkyl, OH Cl-4 alkoxy, F, d, Br, |, NR5R5a, NOZ2,
- CN, OR6, NHC (O R7, NHC (0) NR5R5a, 5 and a 5-6 nenbered

het er oar oabtéenathgetpnt Rihiawgd R42 can join to form 4-7 membered

heterocyclic ring;

R13 is selected from the group H, C;-¢ alkyl, C;.¢ haloalkyl,
15 Ci-¢ alkoxy, Cp-¢ alkenyl, Cz.¢ alkynyl, -0-Cz-g alkenyl,
-0-Cy.g alkynyl, NR12Rl2a 6 (C; ccarbocycle, and -0-Cj.

gcarbocycle; and

t is selected from 0 and 1.

20
2. A compound of Claim 1 or pharmaceutically

acceptable salt forms thereof, wherein:

R2 is selected from the group methyl substituted with 0-3

25 R3f, Ci.5 alkyl substituted with 0-2 R%, Cz.s alkenyl
substituted with 0-2 R%, Cy.s alkynyl substituted with
0-1 R4, C3.¢ cycloalkyl substituted with 0-2 R34, and
phenyl substituted with 0-2 R34, and 3-6 membered
heterocyclic system containing 1-3 heteroatoms selected

30 from the group O, N, and S, substituted with 0-2 R34,
wherein the heterocyclic system is selected from
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-furanyl, 3-furanyl,
2-thienyl, 3-thienyl, 2-oxazolyl, 2-thiazolyl,
4-isoxazolyl, 2-imidazolyl, pyrazolyl, triazolyl, 1,3-

35 dioxolanyl, and 1,3-dioxanyl;
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het eroatons selected fromthe group O, N, and S; alternatively, R3 and R3a
together form-0OCH2O-; 10 Rib and Rao, at each occurrence, are

i ndependew0log/oerBected fromthe group H, Cl_4 al kyl, OH pPCIABozbicoxy, F,
C, Br, I, NRSR5a, NO2, -CN, C(OR6, NHC (O R7, and NHC (0) NR5R5a 15
alternatively, R3a and Rib together form-OCH2O; R4 is selected fromthe
group H £B,afd £124 & kkdch sdhsirdeicad witd ihdddeieiBly sekdood| e

substituted w_th 0-2 R3e, phenyl, subst |tut nd 5-6 20
menber ed het erSE?E‘I Fg s?§?8§1 go At hitig R 3 teé%ét a§k0x§fél gét gg ‘fromthe

group 0, N, ang.,S, rSuRgsgsalt agb i then 0-04 J%%S;, REcand RRy anaicg o) NgeRendent | y
sel ected fromtﬁe group H, '‘CH3' “'25 and C2H5; R6 i s sel ected fromthe group
H OH5 CH3, C2HBd @CBR6 WepbBredahgtRROREAMahAE BONE7CPEtadrddCed from t he

group CH3, C2HReCPEGHBNE, sO0HRLedOF2HR, «ABToLEHE( B8N 2and3s A compound of
Claim2, wher :ﬁﬁ P sso 82eV\D 03/ 062238 PCT/ US03/ 01604 Ring Ais: Rb

NYRa Ar N~Q N. R9 '? N RO Por P5 Ra, at_each occurrence, is selected
ggom H  Clifedhk¥livety; 4r3abKY! RNHsoddthieRoEdsin SRb@eted, from H and et hyl ;

10 R3P and R3¢, at each occurrence, are independently selected
from the group H, Ci.4 alkyl, OH, Ci-4 alkoxy, F, Cl,
Br, I, NRSR52, NO,, -CN, C(O)RS, NHC(O)R7, and

NHC (O) NR3R5&;

15 alternatively, R32 and R3P together form -OCH0-;

R4 is selected from the group H, Cl, F, Ci.4 alkyl
substituted with 0-2 R3e, Ci.¢ carbocycle substituted
with 0-2 R3e, phenyl substituted with 0-5 R3¢, and a 5-6

20 membered heterocyclic system containing 1-3 heteroatoms
selected from the group O, N, and S, substituted with

0-2 R3e;

R5 and R52 are independently selected from the group H, CHj
25 and CyHs;

R6 is selected from the group H, OH, CH3, CyHs, OCHi, OC3Hsg,

and NR5R52; and

30 R7 is selected from the group CHi3, CzHs, CH(CH3)2, OCHj3,
OC5Hg, and OCH (CH3) 2

3. A compound of Claim 2, wherein:

35 P is O;
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Wis CR3; X is CR3a; 15 Yis CR3b; Zis CR3c; R2 is selected fromthe
group nethyl substituted with 0-3 20 Rif, Cl1L 3 alkyl substituted with 0-2
R4, C2_3 wblosnyi23s substituted with 0-2 R4, C2_3 al kynyl swelstispsomos Wit h
0-1 R4, and C3-6 cycl oal kyl substituted with 0-2 R3d; R3, R3a, R b, and
Ric, at each occurrence, are independently 25 selected fromthe group H,
Cl-3 al kyRin@HA €4:3 al koxy, F, d, Br, |, NRS5R5a, N02, -CN, C(O R6, NHC
(O R7, and NHC (0) NR5RSa; alternatively, R3 and R3a together form
-OCH20-; 30 83 WD 03/062238 PCT/ US03/01604 R3e, at each occurrence, is

i ndependently selected fromthe group H, leﬁ al kyl, -OH, Cl1_4 al koxy,
OCF3, F, d, -NR5R5a, -C(O Ra,¢ and rS02NRS R3f, at each occurrence,

i s independently selected fro |t®/ group F\é%l Br, I, Cl-4 al kyl, CN,
-OH, -OR11, , - O(CO -RI13, % MRg-S(O), N<|§9(O) 2R11, and - NR12R12a;
R4 is selected fromthe group HIl O, F, Cl-4lial kyl 10 substituted with 0-1
R3e, C3-5 carbocycl e substitut ed withop-2 Rfe, phenyl substituted with 0-2
R3e, and a 5-6 nenbered heterocyclic system containing 1-3 heteroatons
selected fromthe group O, N, and S, substituted with_ 0-1_R3e, wherein the
het er ocycRf ¢ @y seaphigcaereened. 155 fsoheotpgr FAYP, H3- Byrd AAKY 4 Syaridyl |
2-furanyl, 3- _2-fhienyl, 3-thienyl, 2-oxazolyl, 2-thiazolyl,

4-i soxazol yl, éy%ﬁ?gggory#gzbyrazolyl, triazolyl, 1,3-dioxolanyl, and

1, 3-dioxanyl; 20 R5 and R5a are independently selected fromthe group H,

n :
o and ggk?é selected from H and methyl;

10
W is CR3;

X is CR3a;
15 Y is CR3b;
Z is CR3€¢;

R2 is selected from the group methyl substituted with 0-3

20 R3f, ;.3 alkyl substituted with 0-2 R%, C,.3 alkenyl
substituted with 0-2 R%, C.3 alkynyl substituted with

0-1 R4, and Ci.g cycloalkyl substituted with 0-2 R34;

R3, R3a, R3b, and R3¢, at each occurrence, are independently

25 selected from the group H, C;-3 alkyl, OH, C;-3 alkoxy,
F, Cl, Br, I, NR5R5&, NO,, -CN, C(O)R®, NHC(O)R7, and

NHC (O) NR5R52;

alternatively, R3® and R32 together form -OCH0-;
30
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R6 is selected fromthe group H, OH, CH3, C2H5, OCH3, OC2H5, and NR5R5a;
25 R7 is selected fromthe group CH3, C2H5, OCH3, and OC2H5; R8 is H, 30
RO is H, WBtOhmlszzs:et hyl , propyl and i-propyl R11 i s sel eecadisbs/omwnaet hyl ,
et hyl, prapyl op but ' d carb cle
SUbStItUthg v\/ii‘f:he hzg?@é éF‘Er anhéné?pgné %%E’yé?ie%e?el%@fneg%fgrom 84
WO 03/ 062238 UgSEG/ @1694alkyr) opoBpYC; - £ )dlkabayt,y IOCRy clFgpeit,yl

cycl ohexyl hen | ; and 12 and Rl2a Are i ndependently sel ect ed from H,
nmethyl, 5 et hy|NRSBP8per PLR} oARd 1¥RINR°R2hutyl, t-butyl, and C3-6
carbocycle substituted with 0-2 R3e wherein the CS 6 carbocycle IS

sel ected from cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and phenyl.
10 4.5A @éﬁpoandea{:thacnrsenge,alphandapenﬂeeéﬂyySeé@@égﬁaﬁr@msébﬁ form

t her eof , wherein I s, sel,ec f the t hyhsubgt wted wth 0-3
R3f, C1-3 al kg™ SIPDR%[I?‘Utg th?g er? gfqukeéﬁ 143 éubét#t uted with 1

R4, and C2-3 @ fao)riSyubstRiLt eds yo)Xkil, 1-l§4co Ig&,llRSaaan b-NREERR3¢, at each
occurrence, are independently select ed fromthe group H, Cl1-3 alkyl, OH,
Cl_3 alkoxy, 20 F, d, NRSR5a, N2, -CN, C(OR6, NHC (O R7, and NHC (0)

NRERSa; ~ alat gnalhuelia B3 AnenB3aragesner, opm Q0RO 25 Rie, at_each
occurrence, Eil s%:en ependentoly sel gct e% fromthe  group CI—% -OH, OCH3, OCF3,

F, Ao and - NRﬁRE‘ﬂ;ltRﬂife,d ati téadh I0REEr, r €pce, calsbcwum]rﬁermmﬁtwtls@et@ct ed from

the group H F, ) Cl-4_ al k O,RLL ;_%0 O.(CQ _gR13,
and - NRlZRlZantéRPl Ré(ao)ﬁilfnylsstlés’tgﬁﬂed NSRS LOLRE ¢

membered heterocyclic system containing 1-3 heteroatoms
selected from the group O, N, and S, substituted with
0-1 R3e, wherein the heterocyclic system is selected

i5 from 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-furanyl,
3-furanyl, 2-thienyl, 3-thienyl, 2-oxazolyl,
2-thiazolyl, 4-isoxazolyl, 2-imidazolyl, pyrazolyl,
triazolyl, 1,3-dioxolanyl, and 1,3-dioxanyl;

20 R5 and R52 are independently selected from the group H, CHj
and CjHsg;

R6 ig selected from the group H, OH, CH3, CyHs, OCH3, OC3Hs,
and NRSR%&;

25
R7 is selected from the group CH;, CzHs, OCH3, and OCyHs;

R® is H;
30 RY9 is H, methyl, ethyl, propyl, and i-propyl;
R1l ig selected from methyl, ethyl, propyl, i-propyl, butyl,

i-butyl, t-butyl, and C;_g carbocycle substituted with

0-2 R3e wherein the C,;_g carbocycle is selected from
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and -0OS(0)2nmethyl; R4 is selected fromthe group H d, F, CH3, CH2CHS,
cycl opropyl substituted with 0-1 R3e, 1-nethyl- 35 cycl opropyl substituted
wi th 0-1 Wea3/nepss obutyl 85 WO 03/062238 PCT/ US03/ 01604 eahatsos/utéed wit h

0-1 R3e, phenyl substituted w-t - 5- 6 er rocyclic
syst em cont ai m4Tg P et ecryocae’torol)rlr’%yglél e tcelé)ﬁkglo% ’hecYgrgra'Lcr%}-foe)g,;il %fﬁcgnd S,
substitut ed wpherd1;; R3&l wherein the heterocyclic 5 systemis sel ected
fromthe group 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-imdazolyl, pyrazolyl,
triazolyl, 1,3- dioxolanyl, and 1, 3-di oxanyl; R5 and Rya are independently
sel ect ed FiZoemtihel¢f aue Hndefndehtdnd sedds;tab firoms e ectesthfl,om t he group

H OH. CH3, C2 H5, NR 1 15 R7 .5 sel ¢ fr t he
groupSCHS, Q@Yﬁ}ofﬁz’@@b%ld %Iggafls’ gie:%g%tj’t}zld’ %%ﬁ{g&a’n met hyl . 5.
A conpound of Gl_ai cafbooycaepbabrtteutedakliyh 002aBéeprladteisathe f@yr
thereof, wherein: R2 is selected fromthe graoup nethyl suhstituted with 0-2
Rif, methyl s@FERANDE vit IFolerted r?&%lc%’s‘%ﬁ&‘ﬁmf d € b]tcfplﬁ:-}?l'm, propyl
substituted wdyh1®pet4l etdigmdhedbyisuhst ighded wi th 0-2 R4, 1-propenyl
substituted with 0-2 R4, 2-propenyl substituted with 0-2 R4, ethynyl

substituted with 0-2 R4, 1-propynyl substituted with 0-2 R4, 2-propynyl
substibt ut ed wid.h O 2drpowardt] ofcy&laoimr Gpylors bgthidmtasrewti idrlllyl Rid; 30 R3e,

at each qccurrence, J.S J qﬁgg_t S d, fromthe group CH3, -OH,
OCH3, ,C%If),t%cl,e aér?g'e- @%&Ea; Aéc%lfs' ?eﬁ‘tceteied' fromthe group H, O, F,
CH3, CH2CH3, 35 cyclopropyl substituted with 0-1 R3e, 1-nethyl-

R2 is selected from the group methyl substituted with 0-3

R3f, C;.3 alkyl substituted with 1 R¢, C,_3 alkenyl
15 substituted with 1 R4, and Cy.3 alkynyl substituted with
1 R%4;

R3, R3a, R3b, and R3¢, at each occurrence, are independently

selected from the group H, Ci-3 alkyl, OH, C;.3 alkoxy,
20 F, Cl, NRSR5&, NO,, -CN, C(O)R6é, NHC(O)R7, and

NHC (O) NR5R533;
alternatively, R® and R32 together form -OCH0-;

25 R3e, at each occurrence, is independently selected from the

group CH,, -OH, OCH,, OCF3, F, Cl, and -NR°R53;

R3f, at each occurrence, is independently selected from the
group H, F, Cl, Br, I, C;-4 alkyl, -OH, CN, -O-R1I,
30 -0(CO) -R13, and -NR!2R12a, -sR1l, -35(0)Rl, -S(0),R11,

and -0S(0),methyl;

R4 is selected from the group H, Cl, F, CHz, CHzCHs,

cyclopropyl substituted with 0-1 R3®, 1-methyl-
35 cyclopropyl substituted with 0-1 R3¢, cyclobutyl
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86 WD 03/062238 PCT/ US03/ 01604 cycl opropyl substituted with 0-1 R3e,

cycl obutyl substituted with 0-1 R3e, phenyl substituted with 0-2 R3e, and
a 5-6 nendvememn% erocyclic system cont ai ni ng 1 3 het eroa’cmmsoseiwct ed
fromthe group O

N, and.S bst te 1 R3e ereln
heterocyclic SyREEAFHES gef"’égpeg i %&é’ ﬁ Iéb%'i/ﬁ‘a@? ‘éli)yrl dyI
11 gy{ji dyl, |2 |ﬁ3¢jazé51id/|a(lj PYE adeyd red I’lh@tZ@Jl'd Q’d:yc11~:|3 sﬁ&'@é(tﬁﬂ@cb’lryﬂ:auai’ndg "

i oxanyl ; an a are.in endent sel ecte om t group
o Ch s, 178 FRceRpatona FrareERa Br ol tie Brotbrd. | Morahataln R,
and NR5R5a; 15s{¥4ststraekaciednf pom Rh@ gﬁl%hpeﬁrﬁth@k@te&'?clﬁ@d OCZHS
R8 is H 20 6. A conpound f cla 91 ggl Ehar ceuti, é‘ acce bI e
sal t f%rmther%ﬁ?te%é?eﬁﬁ eptefs LR LPEqY PB% ePRY Y QrPYSE
i -propyl, butyk; pyeydympr prh\;LdEEBJ.y!DFZginazamylandrlilydbd)yyr,retLhyI- 25 R2 is
selectedfrom g;ou nmet h gbétltute wth 0-2 Rif, nethyl
s

substituted w L. efR I tPfGtea’ with 0-2 R4, propyl substituted
with 0-1 R4, ethenyl substituted with 0-2 R4, 1-propenyl substituted with

0.2 i, 1Rbr IO ETTIRRAR Y b oStk e U G 55

WO 03/062238 P&AqUSOR: 01604 Rae is CH3;

Ré is selected from the group H, OH, CHj3, CzHs, OCHiz, OCyHs,
and NRS5R53;

15 R7 is selected from the group CH3, CyHs, OCH;, and OCzHs; and

R? is selected from H and methyl.

5. A compound of Claim 4, or a pharmaceutically

20 acceptable salt form thereof, wherein:

R2 is selected from the group methyl substituted with 0-2

R3f, methyl substituted with 0-2 R%4, ethyl substituted
with 0-2 R4, propyl substituted with 0-2 R%, ethenyl

25 substituted with 0-2 R4, l-propenyl substituted with
0-2 R4, 2-propenyl substituted with 0-2 R%, ethynyl
substituted with 0-2 R%, 1l-propynyl substituted with
0-2 R%, 2-propynyl substituted with 0-2 R%, and
cyclopropyl substituted with 0-1 R3d;

30
R3e, at each occurrence, is independently selected from the
group CH;, -OH, OCH;, OCF3, F, Cl, and -NRSR5%;
R4 is selected from the group H, Cl, F, CH3, CHyCHj,
35 cyclopropyl substituted with 0-1 R3¢, 1l-methyl-
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Rif, at each occurrence, is independently selected fromthe group H F,

ad, Br, I, Cl-4 alkyl, CN, -OH, -OR1l1, S -SR11, -S(OR11, -S(O2R11, and

- NR12R12awoOR4/0623%¢el ected fromthe group H, cycl opropyl s®oItisosowos wth
0-1 R3e, and a 5-6 nenbered . heterocyclic syste cont ai.ni.n -3 het eroat ons
sel ected from¥e PG 1o, SUPRy H§u "Sl,t}éu(ﬁ's]t 'rR3uet’e§y\ﬂlﬂ? YT R3e, wherein
the het erocycldypbgishrad swisel acte ke, oprHehe 1gsobR t i2upwd aylth d-zyridyl,
4-pyridyl, 2-imdazolyl, pyrazolyl, triazolyl, 1,3-dioxolanyl, and

1, 3-di oxanyl : RPS.Repdafd SRE2BCHPETERBSERTORYICY 1S FYSEER 1SBTHHD IR hy! |
ethyl, propyl,; anthded¥cidms aHuh L& CRrdw e growibst itptatdwih 0-2 R3e
wherein the C3-6 carbocycle is selected fromcyclopropyl. 20Q.7. A conpound
of cl8ins 1-5,sWhstdpi@datddt il (RS avbeyean h@a?&etﬁ&% of ,

N R i G S it s AL L A A

i -propyl; i's CF3; is, selected from yl substituted w -

Rf, ethyl, rasAidyLlpropytidazrisphn ﬁXrW%;t%’?@%’/ 062538

PCT/ US03/ 016041 okdlsarfsR3a;amf i, CHlioxXerdis; CH R3a is selected fromH F,
cl, Br, and CN; 10 Rf is -O-R11

10 R5 and R52 are independently selected from the group H, CHj
and CpHg;

R6 is selected from the group H, OH, CH3, C3Hs, OCH3, OC2Hs,

and NRSR>33;
15
R7 is selected from the group CHi;, CyHs, OCH3, and OCzHs;
R® is H.
20 6. A compound of claim 5, or a pharmaceutically
acceptable salt form thereof, wherein:
Rl is selected from methyl, ethyl, propyl, i-propyl, butyl,
cyclopropyl, CF5, CF,CH3, CN, and hydroxymethyl;
25
R? is selected from the group methyl substitutéd with 0-2
R3f, methyl substituted with 0-2 R%, ethyl substituted
with 0-2 R#%, propyl substituted with 0-1 R%, ethenyl
substituted with 0-2 R%, 1l-propenyl substituted with
30 0-2 R4, 2-propenyl substituted with 0-2 R%, ethynyl
substituted with 0-2 R4, l-propynyl substituted with
0-2 R%;
R3, R3P, and R3¢ are H;
35
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R8 is H and R11 is selected fromnethyl, ethyl, propyl, i-propyl, butyl,

15 s-butyl, i-butyl, and t-butyl. 8. A conmpound of Clains 1-7, or a

phar macewwD®alob2238 accept abl e salt form thereof, wherein treTasopownd i s of
formul a (Icg 20RL R XWA 11 Y-1 ZN i8 R (lc). 9. A conmpound of
Caimil, Bt aHdfaaceutically 25 acceptable salt formthereof, wherein

the conmpound of fornula (I) is selected from

10-Butyl -8-chloro-10-(trifluoromethyl)-5,10-

di hydr opyR¥i cof Sakchh]egdworencel( 3t - rdepemdently selected from the

10- But yl - 8-cyano-1 Q- {trL.f | por oget hyl ) ~5, 1Q; - -0-R11
di hydr opyri m d%f%‘,lﬁ- ﬁ] qu’ n%l?r n-gg( 3|¥|) - ohet Oa]z%‘g"]v\ocoNg/ 962738 P/ Us03/ 01604
8- Chl @r o-1 0- (i sgpropoxy@iEdd,) ~EQ-a)L,RLE ] uoandetRlR122;

5, 10- di hydr opyri m do[ 5, 4- b] qui nol i n- 4( 3H) - one;
8- Cyano-1 0- (i sopropoxynet hyl )-10-(trifluoronmethyl)- 5

S0 Butyl B i (L eOtga rePIfRe Gfod ) ePElopropyl substituced Lo (s,
4-b] quinoli n-Wi(BI-D-lORé?, 1@ -H oF renRE e VPSS hiF ) SPSHePhyl - | O-
(trifluoromethyl)eb;A0agi Dydr apyLiokdehs. debbartaokkendtaE) yrong: o,
10 N, and S, substituted with 0-1 R3¢, wherein the
heterocyclic system is selected from the group
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-imidazolyl,
pyrazolyl, triazolyl, 1,3-dioxolanyl, and 1,3-dioxanyl;

15
R12 and R122 gre independently selected from H, methyl,
ethyl, propyl, and i-propyl, and Cz_g carbocycle
‘substituted with 0-2 R3€ wherein the C3_g carbocycle is
selected from cyclopropyl.
20
7. A compound of claims 1-5, or a pharmaceutically
acceptable salt form thereof, wherein:
a
1{ NQT/R
I
SNy
ring A is o ;
25

Ra ig H, methyl, ethyl, propyl, and i-propyl;
Rl is CFj;

30 R2 is selected from methyl substituted with 0-1 R3f, ethyl,
propyl, i-propyl, and butyl;

W is CH;
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8- Cyano-1 0- (i sopropoxynet hyl )-2-net hyl -10- 15
(trifluoronethyl)-5,10-di hydropyri m do[ 5, 4-b] qui nolin-4(3H)- one;

8- Chl or o-WwO0-0886x2y9g| opr opyl et hyl ) - 10-(tri fl uoromet hyl) - PCT/US03/01604

5, 10- di hydropyri m do[ 5, 4- b] qui nol i n-4(3H) -one; 20

8- Cyano-1 0- (2-cycl opropyl ethyl )-10-(trifluoronethyl)-

5, 10- di hy¥r opy€R#M:do[ 5, 4- b] qui nol i n- 4( 3H) - one; and

10- (4- Bronobenzyl ) -8-chl oro-10-(trifluoromethyl)-5,10 25

di hydropyri m do[ 5, 4- b] qui nol i n-4(3H)-one. 10. A pharnaceutical conposition
conprisiny & QRarmaceutically acceptable carrier and a therapeutically 30
ef fectsi ve amount of a conpound according to one of Clains 1 8 or

pharmaceutical |y acceptable salt formthereof. 11. A nmethod for treating
HI V i nfecfi b fch conprises admnistering to a host in need of such

t r eat ment 35 a therapeutically effective amount of a conmpound according to
one of C 1 8 or pharnaceutlcal acceptable salt formthereof. 90 WO
03/062238R H%H' AT 1@ iy H Vv infection which

conpri ses adnlnlsterlng, in conblnatlon to a host in need thereof a
therapeutlgplly eff qtlve anount of: 5 (a) a conmpound according to one of
Caidd 1-B O®) iat |east one conpound sel ected fromthe group
conS|st|ng of HIV reverse transcriptase inhibitors, H'V protease
|nh|b|tors fusion |nhibitors, and CCR-5 inhibitors. 10 13. A method of
Claim12, mh@?éﬁn 3Rk reverse transcriptase inhibitor is selected fromthe
group AZT, ddC, ddl, d4T, 3TC del avirdine, efavirenz, nevirapine,

trovirdi ne I\{KSC s4e ect‘é%Y for%Zn m‘éscﬁjyzlg,s’et%67 px'%%g}l UG 7g§l;l'dpy1 butyl,

15 s-butyl, i-butyl, and t-butyl.

8. A compound of Claims 1-7, or a pharmaceutically
acceptable salt form thereof, wherein the compound is of

formula (Ic):

20
" R ‘\\Rz
XX
Il
Y.
~Z7 N
és
(Ic).

9. A compound of Claim 1, or a pharmaceutically
25 acceptable salt form thereof, wherein the compound of

formula (I) is selected from:

10-Butyl-8-chloro-10- (trifluoromethyl) -5,10-
dihydropyrimido[5,4-blquinolin-4 (3H) -one;
30
10-Butyl-8-cyano-10- (trifluoromethyl) -5,10-
dihydropyrimido[5,4-blquinolin-4 (3H) -one;
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15 UC- 782, RD4-2025, MEN 10979, AGL1549 (S1153) , TMC-120, TMC- 125,
Cal anolide A, and PVMPA, and the protease inhibitor is selected fromthe
group saqguDmamex3s ritonavir, indinavir, anprenavir, nelfipoawisoi/owped i navir,

BMS- 232623, GS3333, KN -413, KN -272 G- /,1350, -61755. PD 173606, PD
177298, 20 PD %ﬁfgébf,o'glt?‘l %%@QFOQﬁﬁ%%%‘Wl)JRBE‘S)39%,1@)&%%‘8‘?“1&%)1776,

VX- 175, M Delditardeopg Aifsidd e, £ quimbl bntbf3Hs-ameé ect ed from TAK- 779
(Takeda), SC-351125 (SCH C, Schering) and SCH D (Schering), and the fusion

inhibitor is selected fromT-20 and T1249. 25 14. A nethod of C aim 13,
wherei n the reyehsmoiIGnbisoptasexymatiiylorl0 s (tel tbeeronednyt he group

AZT, cef ayi {@_511?%%%'&% E}%ﬁ pLpLeass i gﬂlpfgﬁé; selected fromthe

group~saquinavir avir, imavir, and 30 indinavir. 15. A nethod of
Claim 14, wherein the reverse transcriptase inhibitor is AZT. 35 16. A

met hod of d aiqfg. t(})'f-eéﬁéﬂ‘léf@-iﬂxﬁ’éﬁégﬁf-1éﬂhiiaiﬁplﬁof<§mé yDAvE 1091 VWO
03/ 062238 PCT/ US03/ 01604 17. A pharndceutical kit useful Tor the treatnent

of HIV i rdEerderpywimide Bonbrhkesinol HeraptHk 12y effective anount of:
(a) a conmpound according to one of Clains 1-8; and, 5 (b) at |east one

conpound sel ected fromthe grou consi st f H\V reverse transcriptase
i nhi B ors andBﬁr\}orpﬁ'OJt%hgjes‘?%ﬁ‘?fb‘?’fm%‘fshﬁ'ﬂ)gbﬁém%h%?%g'st erile containers.
18. A conpotifil weresniat gl X 05 pne- &f hyd sopgr imBdd 05 , 41sk] qddnohin hef 3y - 19.

The use of a conpound according to one of Clains 1-8 for the manufacture
of a medi¥4ent for the treatnment of HV infection.

8-Cyano-10- (isopropoxymethyl) -2-methyl-10-
15 (trifluoromethyl) -5,10-dihydropyrimido [5, 4-blquinolin-4 (3H) -

one;

8-Chloro-10- (2-cyclopropylethyl) -10- (trifluoromethyl) -
5,10-dihydropyrimido[5,4-b]quinolin-4 (3H) -one;
20
8-Cyano-10- (2-cyclopropylethyl) -10- (trifluoromethyl) -
5,10-dihydropyrimido[5,4-b]lquinolin-4 (3H) -one; and

10- (4-Bromobenzyl) -8-chloro-10- (trifluoromethyl)-5,10-
25 dihydropyrimido[5,4-blquinolin-4 (3H) -one.

10. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically
30 effective amount of a compound according to one of Claims 1-

8 or pharmaceutically acceptable salt form thereof.

11. A method for treating HIV infection which
comprises administering to a host in need of such treatment
35 a therapeutically effective amount of a compound according
to one of Claims 1-8 or pharmaceutically acceptable salt

form thereof.
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12. A method of treating HIV infection which comprises
administering, in combination, to a host in need thereof a
therapeutically effective amount of:

(a) a compound according to one of Claims 1-8; and,

(b) at least one compound selected from the group
consisting of HIV reverse transcriptase inhibitors, HIV
protease inhibitors, fusion inhibitors, and CCR-5

inhibitors.

13. A method of Claim 12, wherein the reverse
transcriptase inhibitor is selected from the group AZT, d4dC,
ddI, d4T, 3TC, delavirdine, efavirenz, nevirapine,
trovirdine, MKC-442, HBY 097, HBY1293, GW867, ACT, UC-781,
UC-782, RD4-2025, MEN 10979, AG1549 (S1153), TMC-120, TMC-
125, Calanolide A, and PMPA, and the protease inhibitor is
selected from the group saquinavir, ritonavir, indinavir,
amprenavir, nelfinavir, palinavir, BMS-232623, GS3333,
KNI-413, KNI-272, LG-71350, CGP-61755, PD 173606, PD 177298,
PD 178390, PD 178392, U-140690, ABT-378, DMP-450, AG-1776,
VX-175, MK-944, and VX-478, the CCR-5 inhibitor is selected
from TAK-779 (Takeda), SC-351125 (SCH-C, Schering) and SCH-D
(Schering), and the fusion inhibitor is selected from T-20
and T1249.

14. A method of Claim 13, wherein the reverse
transcriptase inhibitor is selected from the group AZT,
efavirenz, and 3TC and the protease inhibitor is selected
from the group sagquinavir, ritonavir, nelfinavir, and

indinavir.

15. A method of Claim 14, wherein the reverse

transcriptase inhibitor is AZT.

16. A method of Claim 15, wherein the protease

inhibitor is indinavir.
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17. A pharmaceutical kit useful for the treatment of
HIV infection, which comprises a therapeutically effective
amount of:

(a) a compound according to one of Claims 1-8; and,

(b) at least one compound selected from the group
consisting of HIV reverse transcriptase inhibitors and HIV

protease inhibitors, in one or more sterile containers.

18. A compound according to one of Claims 1-8 for use

in therapy.

19. The use of a compound according to one of Claims
1-8 for the manufacture of a medicament for the treatment of

HIV infection.
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