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USEFUL AS CCR5 ANTAGONI STS CROSS REFERENCE TO RELATED. APPLI CATI ONg 5 EFHIES
applicatiam@haiis priority to U S. Provisional ApplicatiopcrfQ)313683,
filed August 29, 2001. FIELD OF I NVENTION 10 The present invention rel ates
to piperidine derivatives useful as selective CCR5 antagoni sts,

phar maceuti cal conpositions containing the conpound. of this invention, and

methods of 11 eal P AEIRE DERIVATAESWSEFOIPRSIEERSTARTABGHISPS al so_ .
relates to the use of a conbination 0O conpou s | tion and
one or nore antiviral or other agents useful 15 in the treatnment of Human

| mmunodef i ci eq relates to the use of
t he conpound B+t Ciaasy ion with another agent,
in the treatnment rej host

di sease, g)rt hriti ?h%oiﬂu@g?glgﬁ'aﬁﬁﬁﬁﬁrgﬁ Hﬁamisgéhyai@@I:Eeﬁ%n i sease,

at opi ¢ der mat6@/34 56p3 oitedAlggush8BhB@)1.al lergies or multiple 20 sclerosis.
BACKGROUND OF | NVENTI ON The gl obal health crisis caused by HV, the

causati ve agent of Acquired I nmmunodeficiency Syndrome (AIDS), is
unquestioned. Wiile 25 recent adwapeesr R NgIGaer api es have been
successful in slowi ng the progresWﬁére is still a need to find
a safer, nore eff|C| ent, less expensive way to control the vi rus It has

been reported t hat role in si.st.ance t

infection!® HV i nfeg? %6‘?18@@%%‘%[9% %ﬁt% KrRIReriging ﬁ%”‘(ﬂt’?’ﬁg %58?%{ ats‘ar get 30
cel | nmenbranesdiBERHIBORE aheRion®sis Vplﬂd?n{d&@uﬁ@éﬂddn@fﬁoéﬁﬁ%oéc%ta% gl a
secondary chenoki ne co-receptor nol'ecul e, and proceeds by replication and

di sseni nat i orcamppundef tus war%lonha@@@wthﬁes bf @atraarmt uit@tha inveotive There

be-the ey partigantes <TAEMRARie 4en P RE ARGRT S PhReiing o = '°

03/ (120716 %cﬁnﬁo&ncﬁo&tﬂ@%enﬂ@fﬂdnﬁ%ﬁé ara’fe antiviral or other agents useful

15 in the freatment of Human Immunodeficiency Virus (HIV). The invention

further relates to the use of the compound of this invention, alone or in
combination with another agent, in the treatment of solid organ transplant
rejection, graft v. host disease, arthritis, rheumatoid arthritis, inflammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies or multiple

20  scierosis.

BACKGROUND OF INVENTION

The global health crisis caused by HIV, the causative agent of

Acquired immunodeficiency Syndrome {AlDS), is unguestioned. While

25 recent advances in drug therapies have been successful in slowing the
progression of AIDS, there is still a need to find a safer, more efficient, less
expensive way to control the virus.

It has been reported that the CCR5 gene plays a role in resistance to

HIV infection. HIV infection begins by attachment of the virus to a target

30  cell membrane through interaction with the celluiar receptor CD4 and a
secondary chemokine co-receptor molecule, and proceeds by replicaiion
and dissemination of infected cells through the blood and other tissue.
There are various chemakine receptors, but for macrophage-tropic HIV,

believed to be the key pathogenic strain that replicates in vive in the early



stages of infection, the principal chenokine receptor required for the entry
of HHV into the cell is CCR5. Therefore, interfering with the intz%rFaEthjGP:En
bet ween tE{e i,('/ﬂ!, receptor CCR5 and HIV can block HI'V ent pyri,9sike cell.
The presg 03%0dhtion relates to small nol ecul es which are CCRS 5

ant agoni sts, CCR5 receptors have been reported to nediate cell transfer in
infl ammat ory di seases such as arthritis;4heumatoid arthritis, atopic
dermatitis, psoriasis, asthnma and allergies. Inhibitors of such receptors
are expect ed stagdseofunfefatibnj thet prindipalatireentking receftod rapasesior #ndentryt he i o
treatment of o r, .1 nfl anmmat or Lseases._or conditions such as inflammatory
bowel di sease,c‘tf E\J?Yt"i"tﬁltgesf@ df dquk glﬁqrgfog;@,da;?r&arrms\wgme IntgiagtiePhon and

graft v. host pdhaeatthe (raTEcBbF CERBBAAINYBhY Bt Y ShirfiRoTHE CRfil i ©

ant agoni sts us In the treatnment of cognitive disorders’such as

Al zhei mer' s diThegwesent iavéhtich sslhesdad smalUfoiedides $/hictB8® CORS5 5, 037, 352,
5, 889, 006, 5,952,349, and 5,977,138. A-M Vandamme et al., Antiviral
Chermi stry & CREHAMEYEpy , 9:187- 203 (1998) disclose current clinical

treatnments of HI V- }gd i i i i ; i - drug

conbi nati ons or so-b c%??zgéwgﬁ? QQ\A%??% f%b'f\%? Wﬁdéét?r a ! %ﬁesﬁég? (" HAART") .
HAART i nvol vesnfianinatory cbhsdn sest sumhsaDarthntis; Irbesimdéoid erihrgie, stogitscr i pt ase
inhibitors ("NRTI").,. non-nucl eogi de reverse transcriptase inhibitors

TR ) S 2t Sl ML BRI g Ab0 aleruies. MBI Sieh 4P BgIorR Pr
patients, HAAR].J f i { 1 | i ; ressi on of
V-1 to Al DS B T R L DS S B0 hace Hi V- 1
and | ong- ter meatacnkoft otbeo il flagnmetury tdisdasesmdrtdomditipnsreeshsasance.

Devel opnment of new d t herapies to pravide better HV-1 treatnent remain
a priority. WOBETAKTY Pl Slosaper PRRaISClRgsts, S oraap EansplatARY OF

THE | NVENTI ON Jihetigy a58R¥raft W BBEE d8eRsOVI des a novel class of conpounds as
ant agoni st s o{ t he 5 receptor, nethods of preparing such conmpounds, s

phar maceut i cal conmfbiet ppesidoendaiivativgsowdiar aneomesearoic eotagaunists usafid
methods of tr eaf IeHL atrRE R 6 LbigRiivd aiSSRler Q584 88 Al aRErY ailRIL are
15 disclosed in US patents 5,883,096, 6,037,352, 5,889,006, 5,952,349, and
5,977,138.
A-M. Vandamme et al., Antiviral Chemistry & Chemotherapy, 9:187-
203 (1998) disclose current clinical treatments of HIV-1 infections in man
including at least triple drug combinations or so-calied Highly Active
20 Antiretroviral Therapy ("HAART"). HAART involves various combinations of
nucleoside reverse transcriptase inhibitors ("NRT!"), non-nucleoside
reverse transcriptase inhibitors ("NNRT!") and HIV protease inhibitors (*PI").
In compliant drug-naive patients, HAART is effective in reducing mortality
and the progression of HIV-1 to AIDS. However, these multidrug therapies
25 do not eliminate HIV-1 and long-term treatment usually results in multidrug
resistance. Development of new drug therapies to provide betier HiV-1

treatment remains a priority.



di seases associated with the CCR5 receptor. One aspect of the invention
relates to a conpound having the general structure shown in Forglggglzggﬁlo

R2 RO Ri Q&OJ‘]SII\%URI(N A TiNR3 Ii O or a pharmaceutically Lg salt or
solvate thereof; wherein: 15 R is or MRA R2 is selecte om t'he group
consisting of H alkyl, aryl, arylalkyl, heteroarylalkyl, alkyl ketone,

aryl ket one, al kyl, hal oal kyl, cycl oal kyl3,- cycl ohet eroal kyl
cyci oal kyl al kyl, al kyl sul fonyl, arylsul fonyl, al koxyal kyl, or 20 am de; .2 B
F E B 200 WD 03/020716 PCTIl: S1121273891 -4- R3 is selected fromthe group

consi sting of aryl, 6- rrenbered het eroaryl, fluoren I and di phenyl nethyl, 6
menber ed heteroaryl N- oxi de, INVE eteroaryl and ' 17

Ri7 R, wherein s quoEen t er oar is optionally

h
substituted with iﬂhf &5%?@ FiNY&ER 'g”éﬁ?‘é'ﬂe%%c%y%égisﬁ@ LomP (§| 3% erent and

are i ndependgRidgorisksasitse da:pzmréa@ptgr%ethda@rwp?épﬂﬂn%fsumé@ B%ndEdB R14
and R15; R4 is I-3 substituents selected fromthe group consisting of

hal o, al kyl phhaneagkijtal cankemestionsyedriainkyd pne e Indret rabatdappouratd, de, Ci:3,
OCF3, aryl, : N
and methods of treatment, prevention or amelioration of one or more
diseases associated with the CCRS receptor.
One aspect of the invention relates to a compound having the
general structure shown in Formula I:

10
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R2 is selected from the group consisting of H, alky!, aryl, arylaikyl,
heteroarylalkyl, atkylketone, arylketone, alkyl, haloalkyl, cycloalkyl,
cycloheteroatkyl, cycloalkylalkyl, alkylsulfonyt, arylsulfonyl, alkoxyalkyl, or

20 amide;



heteroaryl, -XR7, -C(O) C3-CBCycioal kyl, -C(O) C3-CBcycl ohet eroal g;@% to
C6) al kyl - N(R21) SO2R22, - (Cl-(C6) al kyl - C(O NR24R21, -CN, - CO2H,

R8- ar vyl (%@Aﬁgﬁyl , R8-heteroaryl (Cl- C5) al kyl -, C(O) (C[}Qﬁ?l‘a, k,ﬂ”

R8- aryl PUPC(ONR2' R 22, -C(ONH2, -C(ON(HOH, -(CL t*
N(R2')C(O R22, -(C1-C6)al kyl - N(R21 ) C2R22, - (C1-C6) al kyI N(R2' ) C(O NR21
R22, -(Cl-0C6)atkyl-NR21 R2L, -(Cl-C6)alkyl-NH2, 15 (C1-C6)atkyl SO2NR21R22
and - SO2NR2' R22, wherein R ~ can be the same or different and is .
i ndependent |y sel g8 gds &Rt R5 is
selected fromt hqurg'ﬁbp co%glfﬁﬁhég 6%563;?&]@&@6?35?8 Hﬁ%ﬁ%’%ﬁ

R8- ar yl ( C1- C@)edeioaryl, ﬂded;@Tmhdmhe@gln@hall Byhembesd heroas) - byild,e,
-S02- (C3- 20 ©6) %cloal kyl, -S02-aryl,.R8-aryl-S02-, -C(O-(Cl-C6)al kyl,

_C(O-(C4 CG)cyR I,R1R6 aryl -Q(OR'; -C(O NR2' R22, and - SO2NR21R22;  R6

is H -(Cl- C5)_ - (C1-Co) hal_oel éterd%7 js selected fromthe group
consi sting of a \s stitugeg aryl J etero ryl, al kyl, hal oal kyl and
cycl oal kyl ; |s , 2 or 3 substh uents sel Qﬂ-te@dmngaMeﬂm;@um

consi sting of H hal o, (Cl-Cg6)al kyl, (Cl-C6) al koxy, CHBC(O)-

_CN, CH3SCe- dipgmbosh eéer@arwImptm@wewbaﬂ@ﬂ@&wﬁmt%@ﬂ@%wemﬁ Wﬁhlﬁ'ﬂer ent
d i i nde I t t ,
and | s denepdantly <sploet oM LBES s Ry LRSI B o e

R1 and B ferent an

from the groupnsistisigssfiRy, &> Iﬁyarmjmnd R&%- C6) al kyl, and - (C1-C6) hal oal kyl ;
2 8 FEB 20C'~ WO 11§111 0716 - ' Ti { ?112| 2' 384) R11 and R12 can be the
same or different Rni$ kﬁé%@wqrﬁﬁé B TP theesiogpspnsisdineiid . dradep

Corsist 19 oipkS g ey ( o aeindorooie e, B, i, 7o
hydrogen, R' hdtbrc&rgdhemﬁtr,, -G{NG2 ;- CaepxbioakEly'IEFC (OEEIFZ scy @ ter@HaNIORTS;
P Blnglcg%:a( %f’ﬁkﬂﬁ@l@x é@l)‘ g 341’2- : Pfﬁnrﬂ%sﬂ]{ H&%&- %’3 ol R%y@@‘él @R kyl ),
: Nﬂ%?&%%‘ébﬂ(@% azw% EH’%%?K - g%?@bsu%l&@c@{m AT Kyl |
-SR22, - smzzc;(O)soszNR?*Rz’ C(O)NH;, C(O (HYOH, -(C1-Cg)alkyl
N(RZYC(O)R?, ~(C+-Ce)atkyl-N(R*HYCO,R™,
(Cq-Celalkyl-N(R?"YC(OINR?'R?, -(Cy-Cylalkyl-NR?'R*, -(C4-Cs)alkyl-NH,,
15 (Cy-CglalkylSONR*'R* and -SO,NR?'R*, wherein R* can be the same or
different and is inde_pendently selected when there is more than one R*
present;
R® is selected from the group consisting of H, arylalkyl, {(C+-Cs)alkyl,
RE-anyl(C4-Cs)alkyl-, R®-heteroaryl(Cy-Cs)alkyl-, -SO2-(C+-Cs)alkyl, -SO2-(C3-
20 Ce)eycloalkyl, -SOz-aryl, R%-aryl-SO,-, -C(O)-(C+-Cg)alkyl, -C{O)-(Ca-
Cs)cycloalkyl, R®-aryl-C(O)-, -C(OINR*'R™, and -S0.NR?'R%;
R®is H, -(C1-Ceglalkyl, or -(C1-Cglhaloalkyl;
R’ is selected from the group consisting of aryl, substituted aryl,
heteroaryl, alkyl, haloalkyl and cycloalkyl,
25 R®is 1, 2 or 3 substituents selected from the group consisting of H,
halo, (C1-Cs)atkyl, (C4-Cg)alkoxy, -CF3, -OCF3, CH3C(O})-, -CN, CH;80,-,
CF3S0,- and —NH: whergin R® can be the same or different and is
independently selected when there are more than one R® present;
R° R'"and B can be the same or different and are each
30 independently selected from the group consisting of hydrogen, {C4-Cglalkyl,
and -(C4-Cg)haloalkyl;



i 0 SO2NH(G - 06 al kyl), -0S02(G-C5)alkyl, -OSCRCF3, hydroxy(Cl- C61al K
CONRLOR26, - CON( CH2CH2- O- CH3) 2, - OCONH( C1- C6) ai kyl , - CCRRj 9, - %éﬂfand

- B( OC( CH3w@)3in2f34¢ is selected fromthe group consisting of.fEl;LB)ail kyl,
-(C1- C6)hal oal kyl -NH2 and R 5-phenyl; 15 R15 is 1-3 substituents sel ected

fromthe group consisting of hydrogen, (Cl-C6)alkyl, -(Cl-C6)hal oal kyl,
-CF3, -C02R20, -CN, (Cl1- C6)al koxy and hatogen; wherein R15 can be the sane
or different and is independently sel ected when there are nore than one R 5

present; R16 and Rl7asaR'é¢agh b@ethtefs%ns@aedmr@htférﬁfQmeQMm@@ﬂeﬁéész
mdependently selected fromthe group consistin rogen and (Cil-

C6) al kyl , or Feiectgddramthe gieumepnsipe mottzcﬁes)a?wwl-#aecgmj@alhﬂd with the

car bon ey sop 2at f pir g 3 to 6 carbon atons;
Ri9 R2 and%ggéa éﬁhﬁbe bﬁgr@%mb?ﬂadlé gr‘é'{cp %gﬁe each 25

i ndependent |y sel erieig dJelguted Ao gty grouncdrididting Sfnyidrogén-/8) gl kyl and
(C3-C6) cycl oal kyl; R22 is selected fromthe % yrg consistin of

( C1- C6) al Kyl phe(r(vl,- NE3), haNo aCkigh, -GtPe.cOHY ORb., PYroR-Geativy| ene,

oroup consi sapit g Py e PO AR NHC SR AL TET 7R o1 °

het eroaryl opyHOTNHYG-ORMcyde gwotc iky) QNISCOC QT MIkANNMOCISE 0211716
-6 2 8 F 1. B 2000 PCT/LIS 1}92738 |s§§erecte Q:(.%m t8 Whgroup consél)stl ng

of CH2, S02, -SHICQCFandNGSOMIG-Enlalifybl! dWi A2{8F obs sty WheROREFak. phenyl
P! o I ERHCOC IRL o, By SEANGE SRe LpreSLgBs o o
phar maceuty ca$oalq|au(r®9$36ta1m) LSO eMTBAKyIOEOBIOVCEQ Y dr8 k WT 10D alkiyt, mor e
conpounds of C]c OrRmd % , -CON{CH:CH;-0-CHz)z, -OCONH(C+-Cg)alkyl, -CO4Rg, -
Si(CH3)s and —B(OC(CHg3)2)a:
R™ is selected from the group consisting of (C-Cs)aikyl, -(Ci-
Ce)haloalkyl -NHz and R'*-phenyl;
IS R'® is 1-3 substituents selected from the group consisting of
hydrogen, (C1-Cs)alkyl, -(C;-Cs)haloalkyl, -CFs, -CO,R%, -CN, (C+-
Cg)alkoxy and halogen; wherein R' can be the same or different and is
independently selected when there are more than one R'® present;
R and R" can each be the same or different and are each
20 independently selected from the group consisting of hydrogen and (Cs-
Cgalkyl, or
R™and R" together are a C,-Cs alkylene group and with the carbon
to which they are attached from a spiro ring of 3 to 6 carbon atoms;
R'®, R and R*' can each be the same or different and are each
25 independently selected from the group consisting of H, (C4-Cglalkyl and
(C3-Cs)oycloaikyl,
R* is selected from the group consisting of (C1-Cs)alkyl, -(Cs-
Ce)haloalkyl, (C2-Ce)hydroxyalkyt, (C2-Cglalkylene, (C3-Cg)cycloalkyt, ary!
and aryl{C4-Cglalkyi-;
30 A is selected from the group consisting of H, (C4-Cs)alkyl, and (C»-
Cs) alkenyl.
M is aryl or heteroary! optionally substituted with R*;
Qis CHorN; and



Yet another aspect of the invention relates to a nethod of treating to
Human | mmunodefi ci ency Virus conprising admnistering to a pati %twanmfpeed
of such tyaksnt, @ therapeutically effective anount of one or rore
conpounds’ of “formula 1. A further aspect of the invention FEI'AFEEY a

met hod of treating solid organ transplant rejection, graft v. host disease,
arthritis, rheumatoid arthritis, inflamtory bowel disease, atopic 15
dermatiti-s, psoriasis, asthma, allergies or multiple sclerosis conprising

adnmi ni stering to axpakbRRled foRFeR o@%stﬁiﬁatmaasd%ﬁcﬁ,ﬁ@éﬁ&@i ly

effective amount of one or nore conpounds of formula’l. anot hér aspect
of this inverwithhthe llawisg poovdsoret hod of treating Human | muno-defi ci ency

Virus conprising adpm nisterin 0 a ient i 20 need gf such treatnent

the one or nore co %ﬁr@s’scﬂh MLIHXF‘Q%%'H&%‘?%%&H%FN& Rhcameote Ror e

antiviral or b S efrul i e treatnent. A further aspect of this
I vi (@ﬁ@é)aﬁ@?ﬁﬁ(t)(;@g{%ﬂf Cft,)?mé [ u P '

invention relates’to’a eating solid organ transplant rejection,
graft v. Bost disease, arthritis, rheumatoid arthritis, inflammtory bowel

di sease, atopic de itis, psorjiasis, .asth 25 or allergies conprisin
admi ni steri ng_ to a(&%‘g{hieéﬁt“p?ﬁt_ ‘?fretbﬂ 'B‘fe@lﬁ’é"rfeﬁﬁﬁ ‘?ré‘rﬂha”t‘}ﬁ@%lﬂ C3or gpcorrpognds
of formula | dfhmSRbAFSH PEatMdf o@'PﬁVQforH&*isﬁn%lé%'dfrﬁ eéﬁmﬁéﬁ‘ﬁa%ﬁﬂems

[
useful in the treatnment. The CCR5 and antivir or other agents Ich are
conponent s offorthhk@ kconbi nati on can be adninistered in a single dosage or

aclives | 5 al so  cORLURHNE! BEPeSks'dRROBIPP N JoRieR]q o OBty Uehg 200E

DETAI LED @ES@%Bﬁh%rﬁﬁna&iﬁdsé\%@\%@lCEHﬁ)rnarr@sgd»ﬁFqidiéwﬁﬁ@ iltgg piRaqu@tt% to a

conpound havi ng the general structure shown™ n Formula 1 1,N R10

A need of such treatment a therapeutically effective amount of one or more
compounds of formula I. A further aspect of the invention relates to a
method of treating solid organ transplant rejection, graft v. host disease,
arthritis, rheumatoid arthritis, inflammatory bowe! disease, atopic

15 dermatitis, psoriasis, asthma, allergies or muttiple sclerosis comprising
administering to a patient in need of such treatment a therapeutically
effective amount of one or more compounds of formula 1.

Still another aspect of this invention relates to a method of treating
Human Immuno-deficiency Virus comprising administering to a patient in

20 need of such tfeatment the one or more compounds of formula | in
combination with one or more antiviral or other agents useful in the
treatment. A further aspect of this invention relates to a method of treating
solid organ fransplant rejection, graft v. host disease, arthritis, rheumatoid
arthritis, inflammatory bowel disease, atopic dermatitis, psoriasis, asthma

25 or allergies comprising administering fo a patient in need of such treatment
one or more compounds of formula | in combination with one or more
antiviral or other agents useful in the treatment.

The CCR5 and antiviral or other agents which are components of
the combination can be administered in a single dosage or administered

30 separately. A kit comprising separate dosage forms of the actives is also

contemplated.



B NVR3 or a pharmaceutically acceptable salt or solvate thereof; V\/ner ein:
10 wherein R1, R2, R3, RO, R10, A and B are defined as above. Wen i S

or R5 is @0@3;(pr,ﬂtgerably CHor N and R2 is preferably al k),ng,la‘q,;QLZérFEBZUOE
benzyl.  Wen Rl is MR4, R2 is preferably benzyl, phenyl

cycl opropyl nethly. As used herein, the following terns are used as defined
bel ow 2b unl ess ot herw se i ndi cat ed. "Akyl" neans an aliphatic hydrocarbon
group whicch may be straight or branched and conprising | to about 20 carpon
atons in the <chain. Preferred al kyl groups contain 1 to about 12 carbon

atonms in the chain. Nbre_Preferred alkél grougf contaln 1 to about 6 carbon
atons in the 25 chain. éﬁédﬁhéﬁlgﬁﬁ¥1_ H | ower aIkyI
groups such as WO 7 et hyl
o propyl: are att ackades et Fefe) B fomBol fz%%?/ﬁq s o
group haV|ng atracturd showabiaWorfutatbon atons in the chain mhlch may be
straight or branched. Preferred al kyl groups in the present invention are

| ower al ky$ groups. Non-linmting exanples of suitable alkyl 5 groups include
met hyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl,
nonyl, decyl, trifluoronethyl and cycl opropyl nethyl. "Halo" nmeans fl uoro,
chloro, brono, or lodo groups. Preferrgd are quoro, chloro or brono, and
nore preferred are fluoro and chloro "Fﬁlo en" means fluorine, chlorine,
brom ne, or iodine. Preferred - ~e/frﬁﬁL , chlorlne or brom ne, and nore
preferred are fluorine and chlorine | pal kyl " or "hal ogenat ed al kyl "

means al kyl having one or nore hal otq/oh"tﬁybs tuents. Preferably, the

hal oal kyl is a hal oal kyl. Non-
Y

or a pharmaceutically acceptable salt or solvate thereof; wherein:

10
wherein R', R2, R®, R®, R", A and B are defined as above.
When Ry is
RS R®
3 e—lj
1 3 /o .
R*— Q/:__>-— ¢ or s >“f-’
\ ‘ a—/
RS
15 Q is preferably CH or N, and R? is preferably alkyl, aryl or benzyi.

When Ry is M-R*, R2 is preferably benzyl, phenyl or
cyclopropylmethly.

As used herein, the following terms are used as defined below
20 uniess otherwise indicated.

"Alkyl" means an aliphatic hydrecarbon group which may be
straight or branched and comprising 1 to about 20 carbon atoms in the
chain. Preferred alkyl groups contain 1 to about 12 carbon atoms in the
chain. More preferred alkyl groups contain 1 to about 6 carbon atoms in the

25 chain. Branched alkyl means that one or more lower alky! groups such as



limting exanples include -CH2Cl, -CHCl 2, -CCl 3, -CH2F, -CHF2, -CF3, -CH2 1s
CH2F, -CH2CHF2, -CH2CF3 and - CF2CF3. "Ring system substituent” meapsia 200

substi tugp hed to an aromatic or non-aromatic ring 1.em which, for
exanpl e, %?%B?}é%ﬁe}gﬁ an avail abl e hydrogen on the ring syst e'?ﬁyﬁk?%g‘”%’ﬂ/’st em

substituents may be the sane or different, each being i ndependently
selected fromthe group 20 consisting off8aryl, heteroaryl, aralkyl,
al kyl am no, arylam no, alkylaryi, aralkenyl, heteroaralkyl, .

al kyl het er oarybth NS RYOSF oS Mire a*Bt)éélﬁgd!(@ atr{aagém%g@l:i%z 'ﬁlgg.%i;)éikyﬁ'r yloxy,

aral koxy, aral kyl'oxy, “acyl, aroyl, halo, n , ctyano, carbox
al koxycar bonyneans @l @oypdrayony Btl)oair hitdk kgl Isariydn atoahkirl thel dhary which

| sul f l, h . | f , al | fi l.sul finyl, 25
Pt er oar y1 Ul TRRPE SEAYT ShPGERE]: FHE oL BYCAOPPE 1 1€ BFERERY ¢ hi o,
het | Ky likd st l, &l ; I
Y(la Y(2a Llcé?ba- ;n' g%ﬂ%rﬁléﬁgzwé\iﬁkgﬁgwaﬁgﬂﬁn IH%{% %g_ n][p}['%@l gﬁ%@éoﬂjé( ! |y# ferent

and are i ndepgndpatnciudeineethgl etrydim-phep\dr isoprapyhsi-btiyhg-taftyl, hyshrdgen,

al kyl, aryl, and aral kyl. 30 "Cycloal kyl" means a non-aronmati c nono- or

nul ticyclic friﬁscgﬂl F’_PHE’;P'/ dggdl Eﬁﬂ%éﬁ@ﬁi@ﬁgdﬂpg)%f?gm@ﬂar bon at ons,
preferably 3 to 7 g faRQMudtd *Mord ®rémeY B ﬁfd%%ﬁﬁblﬁst@r@ferr#é&gar‘éar bon
atons. The cycl oal kyl can be optionally substitute th one or nore "ring

syst em subst iftupgat stloshipc hrame) FEBRITO\pryierEs) arzouso ROH dise2/ 27381) -9 may
be the sane or different,, and a fined above. Non- i

d |i i |
of suitabl e nonocy é}*%g%'i}@85[‘&@5@%%&15@%&@8}59%-p?ﬂ 'Bdﬁi‘?g%lﬁ?ﬁrﬁ‘fxanp =

cyclopentyl . gyucluhipey hridetdierbhiige, MNmdrdinhéeer-aRaRl Rsinefargui t abl e
mul ticyclic cycloal kyls include 1-decalinyl, norbornenyl, adamantyl and the

5 like. "Cyciahetrg.oal kyl" nmeans a non-aromatic nono- or nulticyclic fused

ring system conpri.gj ta 10 rin r ~atons, preferably 3 to 7 ring
carbon atons, m)reiﬁ?g?lgwaﬁ)lryh%logigg%é:e%iE_ﬂgﬂcgfe@&‘? %{ﬁﬂ ,V|%g¥%iohnaq{g

cycl ohet er oarydio kasmls stifidiRs e Posfcpamy ﬂh@&%@@lﬁ?ﬂibh isAbski/edNbfom O, S or
io N, said heteroaton(s) mterrupt}ldzlgha carbocyclic ring structure provided

that the ri rigeitins exemileningdvdadyHeeht Colgehtandi bk sulHinr. -FomiHahe
Subst 1 tueht o ChRF i HRs Bl R e e Fer ent . and are as defined o
“Ring system substituent” means a substituent attached to an
aromatic or non-aromatic ring system which, for example, replaces an
available hydrogen on the ring system. Ring system substituents may be
the same or different, each being independently selected from the group
20 consisting of aryl, heteroaryl, aralkyl, atkylamino, arylamino, alkylary!,
aralkenyl, heteroaralkyl, aikylheteroaryl, heteroaralkenyi, hydroxy,
hydroxyalkyl, alkoxy, aryloxy, aralkoxy, aralkyloxy, acyl, arcyl, halo, nitro,
cyano, carboxy, alkoxycarbonyl, aryioxycarbonyl, aralkoxycarbonyl,
atkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfiny!, arylsulfinyl,
25 heteroarylsuifinyl, alkylthio, arylthio, heteroary!thio, aralkyithio,
heteroaralkylthio, cycloalkyt, cycloalkenyl, Y,Y2N-, Y YN-alkyl-,
Y1Y2NC{O)- and Y,Y2NSO;-, wherein Yy and Y, may be the same or
different and are independently selected from the group consisting of
hydrogen, alkyl, aryl, and araikyl.
30 "Cycloalkyl” means a non-aromatic mono- or multicyctic fused ring
system comprising 3 to 10 ring carbon atoms, preferably 3 to 7 ring carbon
atoms, more preferably 3 to 6 ring carbon atoms. The cycloalkyl can be

optionally substituted with one or more “ring system substituents" which



above. 15 "Aryl" nmeans an aromatic nonocyclic or multicyclic ri n% s?tfm
conprising 6 to 14 ring carbon atons, preferably 6 to 10 ring car Hoht ltlGrs .

The aryl WOAUR 2D be optionally substituted with one or npdﬂﬁl,g.ra;ﬂgg.,system
substituents” which may be the sanme or different, and are as defi ned

her ei n. Non limting exarrpl es of suitabl e aryl groups include phenyl and 20
naphthyl . "Heteroaryl" represents cyclic 9ar omatic groups of 5 or 6 ring
atons or bicyclic groups of 11 to 12 ring atons having 1 or 2 heteroatons

i ndependent | y ns®/ bettle skrranvldiffSrarnt, dhd aed ds iefieedaiboves INomligitingt i ng a
carbocyclic ring st ruc% ure and havi n? a sufficient nunber of delocalized pi
el ectrons to RS gf suitable MenRAwE @pyclﬁakkvlscrealuﬂﬁaﬁyctqmo@y!nggclabutrybt

contai n adj ac ,;br]ﬁ{ r contain
5to 6 ring agﬁgE!oﬁé}éﬁf?nq he 5§§ fﬂ% I1n b@&‘éﬁ@ﬁg e{x?aﬂyﬂ%%?f? é’t%léby one or
nmore "ring systgtivyssiostyiclomiols incddes h-derplitg, hdamo&a@myioad@thbﬁm egntthend are
as defined herein. The prefix aza, oxa or thia before the heteroaryl root 30

nane nmeans>thékeat |east a nitrogen, oxygen or sulfur atomrespectively, is

present as a ring agom %hlglt%rrogﬁ@,ﬁ rﬁéé’ﬁ‘ga% %ﬁrn%tg:']mlg'n8x>bfiﬁ1é1rlltﬁp’l5)£!ic fusedzl .

regi oi soners are con enpl pyrid

Usef ul  6- menbeingdsyaedraroamnprisitg euaaomg Uﬁllfboﬂye[tbdld preferabty ditoyd riny\O
03/020716 -10 2 8 F E B ?0DE PCT/ U S002/273H ) pyrazinyl, pyridazinyl and
the |ike and CREDQT BianaRdNPHoPEFrablisd e P rng ¢af eraé@mﬁew@e@wmen ngs

i nclude furyl . Elghﬁﬂ%ﬂaaﬂ}?}ﬁ%ﬁql %hgr@u@é@’rﬁ@ nde'p%ﬁﬁghﬁf%%lcted ﬁbl%a(ggéyér’

pyrazol yl , i s6X&70 |cyc groups 1 ncl
benzo- f used rlmg;aaylaemmaﬁhemﬁsvmerfrummg heanm@charinh éingntm‘eqsonﬂmdcthabove,

Cndol yi| and e T SO N ASh B A D S ORBBHE U AISFaT n BRe or bot h of
has t EZ"L2%2”égﬁﬁﬁgéfﬁéweéﬁéﬁﬁaﬂdﬁ%ﬂﬁy B B0 e, PR T Y
nmoi ety cont ai subgtitaents™yWhigh gy bé itk sdmiecontdifieremt rangt supasdefined vi a an
al kyl . Al kyl kg%gcg. represents a noiety containing an al kyl group linked to
15 "Aryl" means an aromatic monocyclic or multicyclic ring system
comprising 6 to 14 ring carbon atoms, preferably 6 to 10 ring carbon atoms.
The aryl group can be optionally substituted with one or more "ring system
substituents" which may be the same or different, and are as defined
herein. Non-limiting examples of suitable aryl groups inciude phenyl and
20 naphthyl.
“Heteroaryl” represents cyclic aromatic groups of & or 6 ring atoms
or bicyclic groups of 11 to 12 ring atoms having 1 or 2 hetercatoms
independently selected from O, S or N, sajd heteroatom(s) interrupting a
carbocyclic ring structure and having a sufficient number of deiocalized pi
25 electrons to provide aromatic characier, provided that the rings do not
contain adjacent oxygen and/or sulfur atoms, Preferred heteroaryls contain
5 to 6 ring atoms. The "heteroary!” can be optionally substituted by one or
more "ring system substituents" which may be the same or different, and
are as defined herein. The prefix aza, oxa or thia before the heteroaryl root
30 name means that at ieast a nitrogen, oxygen or sulfur atom respectively, is
present as a ring atom. Nitrogen atoms can form an N-oxide. All
regiocisomers are contemplated, e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl.
Useful 6-membered heteroaryl groups include pyridyl, pyrimidinyl,



the main group or ring via a ketone. Arylketone represents a noiety
containing an aryl group linked to the 15 main group or ring via a_ ketone.

Al kyl aryl nts a noiety containing an alkyl |inked to the el FEB B]lgﬁ)up
or ring v\‘g' 1’1{?@? | group. Heteroarylalkyl represents a mofel'>t¥aP#i ning a
heteroaryl group Ilinked to the main group or ring via an alkyl. 20 The term

"optionally substituted" neans optional- 1$)u_bsti tution wwth the specified
groups, radicals or noieties. The term "sol vate" as used herein nmeans an,

aggregate th 8%? ga&ﬁdaﬂ a@;xﬁ&'th‘é ﬁk%%ﬂgC{F\erﬂ)bﬁﬂéseth)é’Féd? Yberd’s-00" €

sol vent nol e e contal ni ng stuch 1ons.” 25 As used

herein, the tmen’ﬂaereommaotammn@ndcfufderfnnw athienyl a;r}&rolylnttﬂamﬂﬂﬂ to enconpass
a product conpr i SI?@S the specified ingredients, as well as any product
whi ch resul t ssoliiazsdyl) yn@azpwam%@miy isoxgEetyband Ahe iks Mseflﬂl’ﬁﬁ)@b’ém fied

i nol ndes. umSHeCRRI o sie BERURTRR FEIRE st BEREey R netioa cal 1

ef fecti ve samoutg Ps'n’f‘amé& engded, ¢.9. q@ﬁ@lﬁnphtﬁﬁmﬂﬁylQﬁunﬁai:ﬁlﬁfyaﬂ%ﬁzbﬁ)réﬁ?lnt of
t he conpound of tormula I that will have an effect on a tissue, system

ani mal or patbenRothigay!, indalwiand g by the WO OB/ 0207] 6 -11
PCT/ 1" S112/ 2?3 pE Eﬁhl ncﬁal%g]rgégﬁtkﬁtbyR |on e hesH ‘%PQ@F‘&fqﬁ tor or

veterinarian), whic e sympto e condition

or disease betnywogeﬁ@ttmsam@C@hmzpaseevb@@ubﬁmusédaw ag Hkylpbtip agdafikyl
progression of the disease or condition, for exanple, the inflammtory,
i munomad ul dtas hecsarnedperaineap eplinaskaowe. di scussed herein. Pr odrugs and

sol vat es f t he CONB}? g'sﬁfﬁéerai'ﬁﬁrémgg S%ﬂﬂiﬁagaéﬁ?alp@glrgfﬁgi within the

scope of hIS i nven rm-~prodrug”, denotes a

conpound t hatlirike¢daodhegnainegroupar riMy vib arugikyl. adni ni stration to a subj ect,
under goes chem cal converS| on by netabol i c or i,s, chem cal roce@@es to vyi eI d

a conpound of for niikylketiepe Eﬁ%rﬁﬁ?mérﬁjme Y%I”@%F@&%?@M‘Q MPHINKEHSi on” of
DLovass s PSRy hgHEs gty Stella Pro-drugs as hoel

Arytketone represents a moiety containing an aryl group linked to the

15 main group or ring via a ketone.

Alkylaryl represents a moiety containing an alky! linked to the main
group or ring via an aryl group.

Heteroarylalkyl represents a moiety containing a heteroaryl group
linked to the main group or ring via an alkyl.

20 The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.

The term “solvate” as used herein means an aggregate that consists
of a solute ion or molecuie with one or more solvent molecules, for
example, a hydrate containing such ions.

25 As used herein, the terms "composition” and “formulation are
intended to encompass a product comprising the specified ingredients, as
well as any product which results, directly or indirectly, from combination of
the specified ingredients.

"Patient” includes mammals and other animals.

30 "Mammal” includes humans and other mammalian animals.

The term "therapeutically effective amount” is intended to mean an
amount of a therapeutic agent of the compound of formula | that will have

an effect on a tissue, system, animal or patient that is being sought by the



A.C.S. Synposium Series, and in Bioreversible Carriers in Drug Design,
(1987) Edward B. Roche, ed., Anmerican Pharmaceutical Association and 15

Per ganbn RiesaneRgt h of whi ch are incorporated herein by rg;gmnge}ﬁp‘ﬁ%d@ﬁo
The conpounds of fornmula | can formsalts, solvates and prodrugs ~which are
also wthin the scope of this invention. Reference to a compound of fornula
| herein is understood to include referehce to salts, solvates and 2D
prodrugs thereof, unless otherw se indicated. The term"salt(s)", as

enpl oyed her eatdmisistrat@gsach as %efascﬁabrﬁ@dorwtf@teln'ﬂi@hgﬁﬁlvﬂm@tﬁldidl’ud@i gani ¢
acids, as well as basic salts formed with _inorganic and/or or anlc bases.

I'n ﬁddi ti gn ﬁﬂ%‘ﬁaﬁo'&Qﬁﬁ?ﬁjﬁﬂnﬁfoméPﬁm%CEP”d’H@hPéFj(ff@a@@tﬂ@”éQ basiad avdl et y,
ooty suoh SE PigyBrBAl. bR BY hafoBrHiodis B e s AN AR, e

sal ts") may b&;rfexarmpleamb @ﬂammﬁﬂowdémn\!wﬁdﬂhﬁdltllhﬁ)ryfcﬁrrm;plﬁa%bﬁ(@i)sea%s used
herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically

accept abl ) sHiscysaed hgfaiferr ed, although other salts are also wuseful.

Ceacting a conpount ey A 5Pl & e BTt s o SR BEWRL, Y o

equi val ent anpgftemplatedl witbinttiesssobeas tiisenveantighi. chhd iem gablry eaé pi t at es
or in an aqueous nedium followed by |yophilization. W 03/020716 -12 2 6 F E

B 2005 PCT/ USemPydh Es&}rﬂrpcrl%ﬁcg;ea@i QPFQ%HYN it i P CSUG REPEUIBORWBICH BBON
ad' pates, al gbaﬁﬁﬁgtratlﬁﬁ‘f@'ébﬁﬁiéct B@E%ﬁen@ﬁeﬂzc%%&g?sim?ﬁgﬁ&%ﬁﬂé BF' at es,
borat es ut titra

bi sul f at es, es, canphorates hor sul'tf onat es
cycl opent amepcherrmxﬂtpesces:hegl toqoeidt&somdodmiyolf farhildd ¢o; aetditearelorl f onates, s

fumarates, gl ucohe anoa Cero hat es ul fa hept.anoat es,
hexanoat es, h§8'|”§££ Bés'& dr'l%ﬂ%@ QJ[Q rugﬁ/'ﬁlﬂf%‘ﬂ?éé‘% T iﬁlguchi and V.
hydr oxyet ha”eﬁgz) aO’?%%u 53 QLSS DARIERAE §ﬁen'?@e i Z?%Iur%%eéf the”

napht hal enesu nat es, cotl nates, nitra oxal pecti nat es,
persul fates, 3: @lﬁart‘yg,rrppoauon&eees mngMQ@arsmV@Carws nplﬁrayd}mgm 0

menti oned her o1 #57) EAVEG B BECRE oo PGS, UL GRr DR SA RIAAE® knoan
as tosyl ates, papisleeAnDRkeShost weh lhk teoldeistéPRaldiN byasiddanyhi ch are
thereto.

The compounds of foermula | can form salts, solvates and prodrugs
which are also within the scope of this invention. Reference to a compound
of formula | herein is understoad to include reference to salts, solvates and

20  prodrugs theréof, uniess otherwise indicated.

The term "salti(s)", as employed herein, denotes acidic salts formed
with inorganic and/or organic acids, as well as basic salts formed with
inorganic and/or organic bases. In addition, when a compound of formuila |
contains both a basic molety, such as, but not limited to, a pyridine or

imidazole, and an acidic moiety, such as, but not limited to a carboxylic

-2
wn

acid, zwitterions ("inner salts") may be formed and are included within the
term "salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts are preferred, although other salts are also
useful. Salts of the compounds of the formula | may be formed, for

30 example, by reacting a compound of formula | with an amount of acid or
base, such as an equivalent amecunt, in a medium such as one in which the

salt precipitates or in an agueous medium followed by lyophilization.



general ly considered suitable for the formati on of pharnmaceuticall y usef ul
salts from basi c pharmaceuti cal conpounds are di scussed, for ex?rﬁngDB HSy 15
S. Berge et al, Journal of Pharnaceutical Sciences (1977) 66(( L %@
Goul d, | Y@MH4%Hnal J. of Pharmaceutics (1986) 33 201- 217FCHHY i son et
al , The Practice of Medicinal Chem stry (1996), Academc Press, New York).
These disclosures are incorporated hereiyp by reference thereto. Exenplary
basi ¢ salts include ammonium salts, alkali nmetal salts 20 such as sodium

lithium and pot asg&amﬁﬁ’@@cie%'d%ﬂldn”&l&ﬁh&lﬂdgﬁc%taéﬁ' Q%P%JSCQ r@‘?at% lci um

and magnesi um sal t ani c anr¢’ am nes)

such as benzaasiorbatestiacpattatess peanbates, bemyshoshdforiars, bisulfard, votdtes,
N, N- bi s(dehydr oabi et yl %et hyl enedi ami ne), N nethyl-D gI ucam nes,

N-met hyl - D- gl belrtasscitraten CAMRIRTAES, canphessyonaesy t h ani no acids such as

I
quarterni zen WaaPagahPEdlidiaes Pighunal Ry oo ERh B o B R TR e oy
propyl, and bfiinydratdd, @umptbn@medeglyaed)phbgdhﬂte%) heﬁ'tls?lJlﬂSYés sul fates (e.g.
di et hyI di et hyl, dibutyl, and dianyl sulfates) r'%ge@chal n halides (e.g

decyl, | auryl heRpnpatas, hgxanaaiegs pydiaehiar ideeshy%:bmra e@ygr@@d@% o%s)
ar al kyl hal i dﬁﬁ%@gg&ha t@@fen&@g %@gﬂgé WEEa‘?ésorﬂtgﬁ%es such

acid salts an S are I nten phar maceu |caqq’lgy accept abI e
salts wi thin hashthalgresaffonatesi nicatihiates, aitcates | 0xai&eERFeAMEeNO 03/ 020716
PC-TI Cl S02/ 2738 - 13 acid and base salts are consi dered eqw valent to the
free forns of perseifatess ScRPRIMIPIRRIRTAIB RIS PNEte S WiHatass PiyRIatas. i nventi on.

Conpounds 1L &Rf Bhied. seﬂf&?l&ﬁ@ét c%ﬂ%té?'%{%?és Aok g E(HQéh abhigggof. may

exist in autoneric form or exanpl e, as an am or s imno ether).
Al'l such taut mmnouetﬁdnemmnaa,rtartemteemmh@:tyedam tolneassyi@nated (al?.chenquesent

i nventi on. st er eoi SONME exa eqmetric i somers, optical
i somers and Fﬁeoslyl@@gfﬁdpdrﬁ’?@g eﬁ‘f‘gcp?%‘?rﬂ%‘g g@d Hanally RS a8 the
salts, sol va@eﬁ%@ng cBhQE'i'eP@é sthaI.tJIB%PQ@B%Qﬁoﬁ%f\SﬁHm@ée&ﬂ&%li? %ls}eﬁu and

solvates to o rodrugs), such as those which may exist due
asymetric casaimqﬁombamaphamasebmaltcuetucmpdsraﬂelmsmgseﬁl @:mtemerrmie o or s

]gg{nngh ma}/ exésbergee/ S rjobPr?af%?%%a?%a%u ce}? rgretrgée% (%r?%)@ei) Tr_ﬁ)é;a]geri ¢
Gould, /nternational J. of Pharmaceutics (1886) 33 201-217; and Anderson
et al, The Practice of Medicinal Chemistry (1996), Academic Press, New
York). These disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkalt metal salts
20 such as sodiurh, lithium, and potassium salts, alkaline earth metal salts
such as calcium and magnesium salts, salts with organic bases (for
example, organic amines) such as benzathines, dicyclohexylamines,
hydrabamines (formed with N,N-bis(dehydroabietyl)ethylenediamine), N-
methyl-D-glucamines, N-methyl-D-glucamides, t-butyl amines, and salts
25 with amino acids such as arginine, lysine and the like. Basic nitrogen-
containing groups may be quarternized with agents such as lower alkyl
halides (e.g. methyt, ethyl, propyl, and butyl chicrides, bromides and
iodides), diatkyl sulfates {e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates),
long chain halides (e.g. decyl, lauryl, myristyl and steary! chlorides,
30 bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl
bromides), and others.
All such acid salts and base salts are intended to be

pharmaceutically acceptable salts within the scope of the invention and all



atropi soners, and di astereoneric forns, are contenplated within tzﬁgﬁgmg
of this invention. Individual stereoisomers of the conpounds of t

i nventiony ?ﬂ,,,f-,-(p({ exanpl e, be substantially free of otherplpupsissq,0r may
be admi xed, for exanple, as racemates or with all other, or other 'sel ected,
stereoi sonmers. The chiral centers of the present invention can have the S
or R configuration as defined by the 1URAC 1974 Recommendations. The use of
the terns "salt", "solvate" "prodrug” and the like, is intended to 20

equal I'y appl yatid dridebssd balts afe/adisside@dsivalgnoto adrdd RIFBIsSef the

stereoi soners, rotaners, tautoners, racemates or_ prodrugs of the inventive
conpounds. TheOHRTAANGING caB¥IoYadafar PUPCess clthe Byertient r anscri ptase

B T oot BaSAS AMSARRLI SRl ot des anc

transcript asetherdisf, nenyzaxiet intthein tatatbﬁﬁemef@rmf(&)r@@‘nﬁ#ﬁél 89 adfarvideadr genoni ¢

HV-1 RNA into proviral H V-1 Typical suitable NRTIs include

zi dovudi né& (AZWO &&'@ﬁ”l)a’b“ éUgl'r‘l@@tOﬂWé'C frETREE RObieatR AtFehenedhpEPareel | cone
Inc., Resear ctlp] rb@Qﬂ n30 27709; di danosi ne (ddl) avail abl e under the
VI DEX tradenang 1 Fom Ivyers Squi bb Co., Princeton, NJ 08543;

zal ci t abi ne (ddQ) Awatérebls@mmée{for etmm’é\@ébmemelmé rcsmncBDi@bmers
Phar maceutical s, Nut | stavudi ne (d4T) avail abl e under the

ZERI T tradens@id Fheok'ﬁérqfstb%lpfﬁﬁé}tswm%ﬁ@z(mwﬂg fose of PeBaR. D.  PCT/ |

: S(12/ 27389 n V. T, bl e
under the E%Y%gfo’ %héje%%dm ?g%{h %B%%cone eéésgfgr%&]aq%&gngqﬂg% C 27709,
abacavir (¢l592U88)prodemds)sath as WXRE/ BhiRRSnan éxst duk dbleeyomietric tdaebord AGEN

trademark from d axo | come Res arch Triangle, NC 27709: 5 adefovir
di pi voxi | [bi%% PSWUWE!A titggatsy mseing SR ARICEREQGNG (+ MaheHRREX St om G | ead

Sci ences, Fosg 44345 hih ﬁ'ﬁ‘ﬂ (5,%5 t nucl eosi de
reverse transc\%l'rnptﬂatlisﬁbéé E?l‘.%%l‘%l tor gl sc ose b © é%?é{é a%d EP- 0736533 and
under devel Opammlsbmemlmmﬁlals;;mesmeﬁqdobbs dei qonéeaplatéd) wiBEdBie BEie10652,
a reverse tran taseg in itor (i.n the formof a race m xture of
BCH- 10618 andO%%ﬁ %YSBH i}}fg F‘“a'd%%%%?@ﬁES %’%E@E’H&H’ﬁ? i ¢ Laval ,
Quebec H7Y 41ﬁZentQ§’rE‘ﬁ%, for example, be substantially free of other isomers, or may

be admixed, for example, as racemates or with all other, or other selected,

stereocisomers. The chiral centers of the present invention can have the S

or R configuration as defined by the [UPAC 1874 Recommendations. The

(L. nomr

use of the terms "salt", “solvate” "prodrug” and the like, is intended to
20 equally apply to the salt, solvate and prodrug of enantiomers,
stereocisomers, rotamers, tautomers, racemates or prodrugs of the inventive
compounds.
The term "nucleoside and nucleotide reverse transcriptase inhibitors”
{"NRTI" s) as used herein means nucleosides and nucleotides and
25 analogues thereof that inhibit the activity of HIV-1 reverse transcriptase, the
enzyme which catalyzes the conversion of viral genomic HIV-1 RNA into
proviral HIV-1 DNA.
Typical suitable NRTls include zidovudine (AZT) available under the
RETROVIR tradename from Glaxo-Wellcome inc., Research Triangie, NC
30 27709; didanosine (ddl} available under the VIDEX tradename from Bristo!-
Myers Squibb Co., Princeton, NJ 08543, zalcitabine (ddC) available under
the HIVID tradename from Roche Pharmaceuticals, Nutley, NJ 07110;

stavudine (d4T) available under the ZERIT trademark from Bristol-Myers



emtricitabine [(-)-FTC] licensed fromEnory University under Enory Univ.

U S. Patent No. 5,814,639 and under devel opnent by Triangle EB FER 7008
Phar mce%éﬁgjﬁﬁm(mrham NC 27707; beta-L-FD4 (also called bet,a-’ - D4C 15 and
naned beta-L-2", 3" -dicl eoxy-5-fluoro-cytidene) |icensed by Val'e2"#hi versity
to Vion Pharmaceuticals, New Haven CT 06511; DAPD, the purine nucl eoside,
(-)-beta-D 2, 6, -di am no-purine di oxol ane4di scl osed in EP 0656778 and

| i censed-by Enory University and the University of Georgia to Triangle

Phar maceut i Ca%@fi[:)%@.?gﬂ 1Y paang | RAs0aH@ T3 Alan A

(2, 3-di deoxy- uor o- -na%ltghr €o- pent of'ur anosyﬁear@em ne, an aci (frs?[f'%bl e
puri ne- based ERMWRsieademarserfighdslaxoWwelicdme RbssaoveTednble, N 2RV HDand

under devel opnment b .S, Bioscience ing. Conshohoken, PA 19428. The
term "non- nucﬁ%"ﬂé#@%’ﬁg dﬁ%ﬁf‘&Wﬂ&%%ﬁfgﬁﬁé%ﬁﬂﬁﬁé"a”é@e(wwes) as used
herei n neans | I ANRA AYFSVA verse
transcri pt aseﬂﬁ%%ﬁgg Su?@g#@%%@?l%%%%ﬁé@%éﬁfb gﬁﬁaﬁéiecmﬁé@ 7)

avai | abl e s unstgfovindipi GAMONTPONM HEnaR] dvailabBoehdéniperPREYENei m t he

manuf acturer for Roxane Lahorator.i es, | unbus, OH 43216: del aviradi ne 30
(BHAP U601 3500 AN JEIE Gl Raer SHRBCH O BT t S AT lgtsa T BB Sl 5 &
Upj ohn Co. , } Ik X i ] %)IW., ) 4 Zi n- 2-one
di scl osed i n%%qgg%zlgcai\ér{jﬁ{%%ieé %g\éhﬁgﬂe?éta% e 'é@%‘ﬁl@go ggﬁgﬁgﬁe from
DuPont Phar me@3581i5elahnCe -0 Y86 53 3 ghdundeE da@e lbpBi€y Gg1BristbbMee8s FEB 2U9L
P("TIl Sfl2,' 273K 0_19880- 0723, U- 7 furopyridine-thio-pyrimde
under devel op%r%‘ﬁpb' an%t&nﬂéﬁjl%g% %éjlz-gﬁﬁ%%rq 6‘?;‘@%%? értanﬁﬂr’%§®7'§)r¥‘h@"1549
(formerly,, Shi ' : i St B dhi ) ) -

Lhioma | 29 ubfiStorth &F Smgbmntrane B BUHA0BIBHIIBCH10019) under o

di scl osed i n d®ehiprhandRY Biochaim lidemss ILianalc fluatscdt AT, Banadaur on

Ph ticals, .l.pc. Jalla . CA 92037-1020;  MKC- 442 .

(1o ot nowy. nemprstabing TREPHCT iemyad P ¢ gioehy TGy yoger Bpry Univ.

H, 3H) - pyri m dijreRBR0 Nai 5Ee6 s 2Ry Mdb$ﬂ€b§l@pméﬂ1%?r?én7c@- and under
devel opnent %Trl angl e Pharmaceuticals, Durham NC'27707; and

(+) - cal anol i dghaxmiasGtisaig Br)rhamd NS; 2¢40nnbeta-o- Bédalatdalled titadlB4ed i n

NIH _U' S Il?at eepr{d rl}lgme%’if'gtgil_e-%y,’S'Jdiic(fggfye-g-ffu%rc'}{%()jftidene) licensed by Yale
University to Vion Pharmaceuticals, New Haven CT 06511; DAPD, the
purine nucleoside, (-)-beta-D-2,6,-diamino-purine dioxolane disclosed in EP
0656778 and licensed by Emory University and the University of Georgia to
Triangle Pharmaceuticals, Durham, NC 27707; and lodenosine (FddA), 9-

20 {2,3-dideoxy-2-flucro-b-D-threo-pentofuranosyl)adenine, an acid stable
purine-based reverse transcriptase inhibitor discovered by the NIH and
under development by U.S. Bioscience inc., West Conshohoken, PA
19428.

The term “non-nuclecside reverse transcriptase inhibitors”

25 ("NNRTI's) as used herein means non-nucleosides that inhibit the activity of
HIV-1 reverse transcriptase.

Typical suitable NNRTIs include nevirapine (BI-RG-587) available
under the VIRAMUNE tradename from Boehringer Ingelheim, the
manufacturer for Roxane Laboratories, Columbus, OH 43216, delaviradine

30 (BHAP, U-901_52) available under the RESCRIPTOR tradename from
Pharmacia & Upjohn Co., Bridgewater NJ 08807, efavirenz (DMP-266) a
benzoxazin-2-one disclosed in W094/03440 and available under the
SUSTIVA tradename from DuPont Pharmaceutical Co., Wilmington, DE



Chem Research, which is co-developing (+) calanolide Awith Vita-lnvest as
an orally admnistrable product. The term "protease inhibitor' (&%t} mg
used her e d¥RAMS1 Nhibitors of the H V-1 protease, an engype£aylJ ed

the proteolytic cleavage of 15 viral polyprotein precursors (e.g., viral GAG
and GAG Po) pol yproteins), into the individual functional proteins found in
infectious HV-1. HV protease inhibitdfs include conpounds having a

pepti domnetic structure, high nolecular weight (7600 daltons) and

substantial peggdalo7eharaeer427219a fuﬁ&ﬁyﬁb%ﬁ&@@ﬁﬁﬂ@uﬁﬂ%é@l@ﬁ%eﬁﬁ wel |

as nonpeptide protease inhibitors 2 ., VIRACEPT (avail able from

Agour on) . Typ?xEhaguacignand Mpphmcarm@%qm\m&%p?( F&G?,I_ﬁ@g(ﬁwn%ﬁ»m lable in

hard I f I I

under t he. FoRTOOREEY S5 RSe P S BBRE B BBV oy 0™
07110-1199;  rphyritfyairhest Ag%lvﬁ%%)zoaza}hhém carieiatd RchGRMIiRVZO 46 pdrn@e from
Abbot t Laborat ories, bott Park 64; indinavir (MK- 639) avail abl e

under the 5CRI a«nd/mﬂer aliniealrevelanmant ik Agoamn Phagnaceufissts, . ntaJaa

19486- 0004; n S tradenane from
Agour on Phar %‘{3‘ élé Wé‘ﬂ_@\]@l'¢ E‘Q@'H@%‘%E%ﬂﬁe h% Igw r (141 ve4),
tradenanme AGEIHEBA faynqn @Hp.ﬁﬂ @ml@f@écﬁ@ﬁ@ disbbRirb@byunASbigievel opment

by Vertex Phar nacgﬁ??cynq 43 Hgg ge, I\/)I0\t02139r 4211 and |aval | abl e

from d axo- WChemigs! C@@j@amwendev@@r@enw Tﬁa@@!ea%ammwélaléccess

br i ncat on, - NoOBRIR HE S50 (IEsRY &8sk BLNESS £

(original {y %m@ee@:wommmmu Sapetent Sy, 57489,807, (66617 Mg DVP-
450, a cyclic_urea_di scovered Dupont and under devel opnent by Triangle

Phar maceut i ca@Be”B‘R/BSQQ@%M“CIhﬁ C‘é’zﬁ%‘éﬂ@wﬂ@ (Ghaalenolids & whimite-pyest as
Bristol - Myers 08543, as a 2nd s generation H V-1 PI;
ABT- 378 underargg\“/%gp%dnlﬁL é}ﬁﬁ]g\@go@g t, Abbott Park, |IL 60064; and AG 1549 an
orally active im d'ﬁIzeIt@rmamMGEmdltBt@o\/(éPéﬁias mesmemalngneérﬁnrmmgjrs#s- 1153)
and under deve op ouron Pharmaceuti

92037- 1020. d’h@?ﬁ‘% \Hy ?é%sﬁg@ﬂteé‘zwﬁ@l f&aé”ﬁ?gﬁ”o‘i‘?lﬂf@?f)'ﬂioo%?\fﬁgﬁ of L-2,
I'L-12, 15 viral polyprotein precursors (e.g., viral GAG and GAG Pol polyproteins), into

the individual functional proteins found in infectious HIV-1. HIV protease
inhibitors include compounds having a peptidomimetic structure, high
molecular weight (7600 daltons) and substantial peptide character, e.g.
CRIXIVAN(available from Merck) as well as nonpeptide protease inhibitors

20 e.q., VIRACEPT (available fram Agouron).

Typical suitable Pls include saquinavir (Ro 31-8959) available in
hard gel capsules under the INVIRASE tradename and as soft gel capsules
under the FORTOVASE tradename from Roche Pharmaceuticals, Nutiey,
NJ 07110-1199; ritonavir (ABT-538) available under the NORVIR

25 tradename from Abbott Laboratories, Abboft Park, IL 60064; indinavir (MK-
639) available under the CRIXIVAN {radename from Merck & Co., Inc
West Point, PA 18486-0004; nelfnavir (AG-1343) available under the
VIRACEPT tradename from Agouron Pharmaceuticals, Inc., LaJolla CA
92037-1020; amprenavir (141W94), tradename AGENERASE, a non-

30 peptide protease inhibitor under development by Verex Pharmaceuticals,
inc., Cambridge, MA 02139-4211 and available from Glaxo-Wellcome,
Research Triangie, NC under an expanded access program, lasinavir
(BMS-234475) available from Bristol-Myers Squibb, Princeton, NJ 08543



10 pentafuside and Yissum Project No. 11607. Hydroyurea (Droxia), a

ri bonucl eosi de tri phosphate reductase inhibitor, the enzyne i nvolzv drp mpt he
activati Qy . 'Ils, was di scovered at the NCI and is urkq_qr[ ] pnent
by Bri stgyfb%{'ézr-ﬁgﬁgqui bb; in preclinical studies, it was shoMl’gbxﬁa{@e a
synergistic effect on the activity of didanosine and has been studied with
15 stavudine. IL-2 is disclosed in AjinRdfoto EP-0142268, Takeda EP- 0176299,
and Chiron U S. Patent Nos. RE 33653, 4530787, 4569790, 4604377, 4748234,
4752585, and (%g]ﬁ?awdmﬂ/eréd avaldaptis, Blé@be,rswttgenﬁﬁ%@gﬁéh 158 degipuki n)
tradenanme from Chiron Corp., Emeryville, CA 94608-2997 as a |yophilized
powder for |\Wdhfasyais weastiseahered by upant and uises deyelopsoentldy on and

dilution with_water;..a dose of ab A out 20 .l lion U day, sc is
preferred; aha'b%%gei%ﬂ?ﬁmcefgcﬂfi %ﬁ%:{ﬂ%@g 35922@98%?% UNBPeferred. IL-12
is disclosed dave5abAby BrRwl-MyeR\vadliBb! Rrihéstoh RRgRs4Bhas mmedLt i cal s,
Nut | ey, NJ 07110-1199 and Aneri can Home Prodocts, Madison, NJ 07940; a dose

of about G.5 geraratieal|gl Fhy ABT -abdundeodeselapmend bifkmptdafbbelt Pask,

ept | de. di sclibs B0P ard Agatiig dngrnacls IR dad CabFHalR THRe e versi 1y
to Trinmeris vmjshidnbgﬂesmbﬁegigmmmgfauahﬁﬂe%aeceﬂobﬁtaftw urdht h Duke

Uni versity; pentafuside acts inhibiting fusion of H'V-1 To target
menbr anes. Penhamasaidicess. 100, haJolgeGh 920+ 1820.as a continuous sc 3a

infusion or injectign together wth efavirenz and 2.Pl's toH, V-1 positive
patients refract or?ﬂi% aﬁﬁ;rﬁg?%e%tg%ﬁ@ ihéfﬁr WgF%%ﬂbaﬁgg"glf"zTH‘ﬁ1#g/ day is
preferredy Yigssitafuicd aad Yiesurd F98ject NosYneDB! iHydes@irebnDB@geY &on the HV
-1 Vif protein, is under preclinical devel oRrrent by Yi ssum Research 28 FER

2006 WO 03/ 020yrsicladsi¢eimeosppaby sductass/shipiesnthe anzy maeinyskegnndhe12 |

| | . Ribavj -1 ' . - -triazal e-3: i de, i
aval L abl o 11 o1 M ORPBRL Re Bt e SO e o T O B B By BRI e ©
and fornul at i pnBeAswI-UARsiISmAbD;Nin bleSliniBal stodiddoit was2dHow 1o havdle term

"anti-H V-1 therapy" as used herein neans any anti-H V-1 drug found useful
for treating $neraistiaedect ondhe actdly ofiddanogne aedmsibasn stydiad withg

conmbi natin t LES.(| esRegl . ] d e conbi nation
ot oL L ABUARHES 1 SRS AL LR N el oleozea0 fadieb
0176299, and Chiron U. S. Patent Nos. RE 33653, 4530787, 4569790,
4604377, 4748234, 4752585, and 4948314, and is available under the
PROLEUKIN (aldesleukin) tradename from Chiron Corp., Emeryville, CA

894608-2997 as a lyophilized powder for IV infusion or sc administration

20  upon reconstitution and dilution with water, a dose of about 1 to about 20
million [U/day, sc is preferred; a dose of about 15 miliion |U/day, sc is more
preferred. IL-12 is disclosed in WO56/25171 and is available fram Roche
Pharmaceuticals, Nutley, NJ 07110-1199 and American Home Prodocts,
Madison, NJ 07940; a dose of about 0.5 microgram/kg/day to about 10

25  microgram/kg/day, sc is preferred. Pentafuside (DP-178, T-20) a 36-amino
acid synthetic peptide disclosed in U.S. Patent No0.5,464,933 licensed from
Duke University to Trimeris which is developing pentafuside in collaboration
with Duke University; pentafuside acts by inhibiting fusion of HIV-1 fo target
membranes. Pentafuside (3-100 mg /day)} is given as a continuous sc

36 infusion or injection together with efavirenz and 2 Pl's to HIV-1 positive
patients refractory to a triple combination therapy; use of 100 mg/day is
preferred. Yissum Project No. 11607, a synthetic protein based on the HIV
-1 Vif protein, is under preclinical development by Yissum Research



t herapi es include, but are not limted to nultidrug conbination therapies is
such as (i) at least three anti-H V-1 drugs selected fromtw NRTE$FR3He Pi,
a second Qlg¢@ndy;gne NNRTI; and (ii) at |east two anti-H Vil qrygs.5¢l ected
fromNNRTlIs and Pl's. Typical suitable HAART - nultidrug conbination
therapies include: (a) triple conbination therapies such as two NRTIs and
one Pl ; or 15 (b) two NRTIs and one NNRH ; and (c) quadrupl e conbination
therapies such as two NRTIs , one PI and a second Pl or one NNRTI. In

treatment of Deseloprpett €01 Jenidalén Preperisesblt Risdwrin, p-D-rtiofudroseat ment
with the triple conbination therapy; the use of two NRTIs and one Pl is

pLef er ed unljeabM,erﬂeiréamei?»nwb@xaw@,ti@awiéablmf@@n HepTharmaseuéicalssent i al .
T 4+ - 1-FBNA i A -3-6
months. shout TEC P3P Tosar GRS B BN g e R 5o i8Ry 10 awer

coul d be added.S. Bgter Mo 14921 € 7hel ow wherein typical therapies are further
described: ANTI-H V-1 MIUTI DRUG COVBI NATI ON THERAPIES 25 A Triple
Conbi nati oh Ther api' 88 termTaptiXityr & therappeapusedereiRmeansasn aniiyd B

Quadr upl e Confyj i i S0 + . L.+ a or one
NNRTI WO 03/ SBB‘%@U?HI g%@a@hﬁ’%éﬁ'&gﬂ’%%w%&ﬁ’m% 'Rl%'fa?”&éﬁ%% L one Pl 2
Two Pl s6 + onenuMilrlig comiNNEGS thépapidsl spediakty tHSTHAAR ORRINRII3 2 0 f E 3
2005 PCT/ L. S02,'21389 FOOTNOTES TO TABLE 1. One of the foll ow ng:

zi dovudi ne + FHAGRUME ReMbMalipnidenpies. dyBigabsuiable Kpavid eV 1lanm vudi ne;
et inavir, ¢ ITGRGEE Tarag ol AR SR EAnbliRd Plubind R\ BBAdIce 1 o
del avi r di ne. such as (i) at least three anti-HIV-1 drugs selected from two NRT!s, one PI,
a second Pl, and one NNRTI; and (ii} at least two anti-HiV-1 drugs selected
from NNRTI{s and Pls. Typical suitable HAART - multidrug combination
therapies include:
{a) triple combination therapies such as two NRTis and one Pl ; or
15 (b) two NRTIs and one NNRTI ; and {c) quadruple combination therapies
such as two NRTIs , one P! and a second Pl or one NNRTI. in treatment of
naive patients, it is preferred to start anti-HiV-1 treatment with the triple

combination therapy; the use of two NRTls and one Plis prefered unless

there is intolerance to Pls. Drug compliance 1s essential. The co4” and
20 HIV-1-RNA plasma levels should be monitored every 3-6 months. Should
viral load plateau, a fourth drug,e.g., one Pl or one NNRT! couid be added.

See the table below wherein typical therapies are further described:

ANTI-HIV-1 MULTI DRUG COMBINATION THERAPIES
25 A. Triple Combination Therapies
1

1. Two NRTIs  + cne F’I2

2. Two NRTIs' + one NNRTI®

B. Quadruple Combination Theraoies4
Two NRTIs + one P! + a second Pl or one NNRTI

isd
=



4. See A-M Vandamme et al Antiviral Chem stry & Chenotherapy 9:187 at p.
193-197 and Figures 1 + 2. 15 5. Alternative reginens are for patzi ﬂ{fﬂﬂ%
unabl e thBﬂgﬁ 3, ecommended regi men because of conpli ancr,e_@r:QQIfjgﬁgj or
toxicity, a 0¥ those who fail or rel apse on a r ecomende l'T"egi’TiFen.
Doubl e nucl eoside conbinations may lead to H V-resi stance and cii nical
failure in many patients. 20 6. Mst ddga obtained with saquinavir and
ritonavir (each 400 ng bid). 7. Zidovudine, stavudine or didanosine. .
Speci fic exanpl es_of conpounds of the present invention include, 25 but are
not limted to VERerein R, R2 and R3 are as defined in the
following table: TABLE 1 WO 0310211716 19 2 8 FEB 2905 PCT/ 1: S02 j 2
738') a N- Y Cl DwOoNRIN~~IfNCH3 N30UI N,.N C 4~~N-. II

One NRTI® + one P12

6 4 one NRTI” or NNRTI®

7

Two Pls

2 3

5 QOne PI“ + one NRTI" + one NNRTI
FOOTNOTES TO TABLE

1. One of the following: zidovudine + lamivudine: zidovudine +

didanosine; stavudine + lamivudine; stavudine + didanosine;

10 zidovudine + zalcitabine
indinavir, nelfinavir, ritonavir or saquinavir soft gel capsules.

3. Nevirapine or delavirdine.

See A-M. Vandamnre et al Antiviral Chemistry & Chemotherapy
9:187 at p. 193-197 and Figures 1 + 2.

15 5, Alternative regimens are for patients unable to take a recommended
regimen because of compliance problems or toxicity, and for those
who fail or retapse on a recommended regimen. Double nucleoside

combinations may lead to HiV-resistance and clinical failure in many

patients.
20 6. Most data obtained with saquinavir and ritonavir {(each 400 mg
bid).
7. Zidovudine, stavudine or didanosine.

Specific examples of compounds of the present invention include,
35 but are not limited to, compounds wherein R', R? and R® are as defined in

the following table:

| TABLE 1
L # ] R | R R®
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Even more preferably, the compounds of the present invention are

represented by the following formulae:
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0=5=DI NN HN11I1 N N s i CF3COPCT/Lf S02/2273?19 10 2 0 FEB 2096 WO
(P3/ 020716 PCT7!:5021273811 -34 0 N | N The conpound of the p?8g&ftlilh
inventio o.referred to herein as the inventive conpound. s

parti cul 3’??3‘1‘fﬁ?s{'él{(hl as a CCR5 antagonist. 5 Conpounds of t%”!h'{réﬂl"i’on can
be made by the procedures known in the art, for exanple by the procedures
described in the foll owi ng reaction SCthes, by the nethods described in

t he exanpl es bel ow, and by using the methods described in US patents .

5, 883, 096; 6,037, 352; 5,889, 006; 952, 349; and 5,977,138. is The foll ow ng
sol vents and reagents may be ref er to herein by the abbreviations

i ndi cated: tetrahydrofuran (THF); et’hanol (EtOH); nethanol (MeOH); acetic
acid (HOAc or AcOH); ethyl acet N c); N, N dipgstfyl formam de (DVF):
trifluoroacetic acid (TFA); trilflsoraacgti ide (TFAR);

1- hydr oxy- benzotri azol e (HOBPF: ™ chl or o%@en 15 aci d ( MCPBA);
triethylamne (Et3N); diethyl ether (Et20 - Np et put oxy- car bonyl (BQOC);

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU); direthyl- sul foxide (DVSC);

p-tol uene sulfonic acid (p-TSA); potassium bis(trinethylsilyl)-am de
(KHVDA) ; 4-di net hyl am nopryi di ne ( P); N, N, N-diiospropyl et hyl ani ne

(DI PEA); and 1-(3-dinethyl-am nopro -3 20 ethyl carbodiimde

hydrochl oride (EDCl). RT is roqm \iijure W) 03/020716 -35

s

The compound of the present invention, also referred to herein as

the inventive compound, is particularly useful as a CCR5 antagonist.

5 Compounds of the invention can be made by the procedures known
in the art, for example by the procedures described in the following reaction
schemes, by the methods described in the examples below, and by using
the methods described in US patents 5,883,096, 6,037,352; 5,889,006;
5,952,349; and 5,977,138,

10 The folliowing solvents and reagents may be referred to herein by the
abbreviations indicated: tetrahydrofuran (THF); ethanol {(EtOH); methanol
(MeOH}); acetic acid (HOAc or AcOH); ethyl acetate (EtOAc); N,N-
dimethylformamide (DMF}; trifluoroacetic acid (TFA); triflucroacetic
anhydride (TFAA), 1-hydroxy-benzotriazole (HOBT); m-chloroperbenzoic

15 acid (MCPBA); triethylamine (Et3N); diethyl ether {Etp0); tert-butoxy-
carbonyl (BOC); 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU); dimethyl-
sulfoxide (DMSO); p-toluene sulfonic acid {p-TSA); potassium
bis(trimethyisityl)-amide (KHMDA); 4-dimethylaminopryidine (DMAPY;
N,N,N-diiospropylethylamine (DIPEA); and 1-(3-dimethyl-aminopropyl)-3-

20  ethyl carbodiimide hydrochioride (EDCI). RT is room temperature.



R2 NL,NIA I Conmpounds of fornula | A wherein Xis CH2 or N, R2 is al kyf,

aryl, or benzyl, and R3 and R5 is as defined in the summary of AHerp 75

I nventi on,@r B¢ epared according to Scheme A Schenme A ‘.']%H,',I',i,,(? ‘,Pr%g HO
|

Boc DMBO | oxaly chloride 4 N Boc Et3N 2 8 FEfl zoos PCIA SI'121727349 CN
McMaBr 2) Et2AICN1 2 ON~ . ~-NR3 6 C3 ~, NBoc 1) TFA 5 N Boc 2)
EDC/ HOBTI RBCO,H H ~~N[ i H3 R5-x - N-B3X = CH2
Rz
1
./\/N\/ﬁ
RS’X\) k/N\b
N_ R
: 1A hil
0

Compounds of formula IA wherein X is CH; or N, R% is alkyl, aryl, or
benzyl, and R% and R%is as defined in the summary of the invention are

s prepared according to Scheme A.

Scheme A
HO D o .
1) Ti{(OiPr), HO
UH * m - . W/\ CN MeMgBr
"Boc 2} E,AICN SN
1 2
N,
3 k/ Boc
k/N~ oxalyl chioride |
4 Boc EtsN s “Nogoe 2)EDC/HOBT/RCO,H

6 |
,/)( !
O RS-~ T 8 (
X = CH2 o
or N
NaH, R™X 32
ar N
3 ! |
~,X\_) N
RICHO R S \C \
: - N R
t tion
reductive aminatio A Y
0

10
For the synthesis of compounds of formula A, 4-hydroxy-piperidine

1 and N-Boc#—piperidone 2 are sequentially treated with titanium



or N NaH, R2X Q. Na(AcO 3BH R5,x R CHC reductive am nation 8 ?2 E‘B 2ﬁ§-x I N
C. NuR TA!'f Il 0 10 For the synthesis of conpounds of formnul EFA ‘o

4- hydr oxyg bi REL, 1 and N-Boc-4-pi peri done 2 are seque || y eat ed
with ti ta‘I"IIButB% ‘1'7313 F~' B 20i ?~ WD 03/ 020716 PCTI US112/ 27389 Béléﬁ SUEhr iooxu de
and di ethyl alum num cyanide to furnish the cyano-am ne 3. The cyano-am ne
3is treated with nethyl magnesium brom3de to furnish the nethyl ated
derivative 4. The piperidinol 4 is oxidized to the ketone 5 by swern .

oxi di dati on. id88ropR&icH N didthyl élﬁnfrﬂ.mﬂ‘t‘%nmé forfamlisk Me \%éﬁb-%ﬂwlﬁe%c' d such
as TFA, and the free amne is coupled with acid such as usi ng
standard condlhée oy\@nmﬂmlueﬁ istiraated Metfbmﬁi}dlm@néﬁmHEOmMQjﬁlrﬁlShs

reacted with sub ute o] eridi,ne 7.in the esenc odi um

[ r1acetoxy. baReyRIMASHGesVol' Ao the Abebumand i Rulited {?eﬁxe&eﬁ & Be
functional i Z%@ntﬁﬂldaifohewwgg%ﬂ RS A el d B‘?# t% itRfani ©

al kyl ati on (NaH or urni sh conpounds © ormula TA. R2 RgM N
I B N'r R335 D andpuonds 'HFAJ‘amdrtfheafre&amvherleCE&ZpieE@NItI'RaGIdamnthl\AsaR@CQHdef| ned

using standard conditions to furnish the keto-amide 6. The keto-amide 8 is
reacted with a substituted 4-amino piperidine 7 in the presence of sodium
triacetoxy borohydride to give the amine 8. The free amine in 8 can be
functionalized either by reductive amination (RCHO/Na{AcO);BH)} or

10 alkylation (NaH or Cs,CO+/R*X) to furnish compounds of formula IA.

=

1=} S F-'{3

Compounds of formula A where R?, R®, R*, and M are as defined

15 are prepared according io Schemes B, C and D as follows.



15 are prepared according to Schenes B, C and D as foll ows. 48FE[§E$O§ 5 WO
03/ 02071 6 -37 Schenme B Na(AcO BH RAM NH2 PCT/ | St 2/2738'") 4 BENNT
| 11 Boc &@nﬁﬂ%gm ReX al R2- RAM N -T-~ 1)HC or TFA RCHO g@edpghiMe&n

am nati on 1-1~ N Boc 2) EDC/ HOBT/ RBCO2H The keto-anmide 5 I's reacted
with an amne 10 in the presence of sodiumtriacetoxyborohydride to furnish
the functionalized amine 11. The am ne 3f1- can be al kyl ated either wth NaH,
Cs2CAB/ R2X or Na(AcO3BH RCHO to furnish the tertiary am ne 12. The Boc.
group in 12 to can be renoved with an acid such as HCl or TFA, and the
resulting piperidine can be coupled to acids to furnish conpounds of
formula I'B. WD 1131020716 - 38 Schen®ahemeENH2 Na( AcO) 3BH

0 Na(AcO);BH H
4 .N
N . R'M N
N H
N. i
5 Boc R‘*m’NHQ \D _
11 Boc
10
2 R
Base, R°X |
or rip 1) HCl or TFA
N !
RCHO 2) EDC#’HOBT:‘RSCOQH
reductive amination 12 N‘E&oc

The keto-amide 5 is reacted with an amine 10 in the presence of
sodium triacetoxyberohydride to furnish the functionalized amine 11. The
amine 11 can be alkylated either with NaH, Cs,CO4/R*X or
Na{AcO);BH/RCHO to furnish the tertiary amine 12. The Boc group in 12

10 can be removed with an acid such as HCl or TFA, and the resuliing

piperidine can be coupled to acids to furnish compounds of formula IB.



AcCOHR2 RAM'N '-v N, 14 1) TFA or HCE 2) EDC/ HOBTIR3CO2H 5 ,~ N,Boc 13 1)
HCC 2) N-Boc-4-piperidone 2 Ti(GPr)4 3) Et2AICN 4) MeMyBr 2 % FF ﬁujz-OOS
PCT! I'Sllgwl(?.i;% AL RAM x Pd(0) U Cu(QAc)2 (RAM3Bi Et3NR__R4 I}Bjﬂ * N 15
N-Boc N-BOC 75 PJ&r i done 2 is' reacted with and amine (R2NHES T{\WtRe”
presence of Na(AcO 3BH to furnish the amne 13. The ami ne 13 can be reacted
with either aryl or heteroaryl halides/tB§flates under palladium catalysis
or Cu(OAc)2/ (R 4M3Bi to furnish the arylated am nes 14. The Boc i0o group in
14 can be renoved, and the second piperidine ring can be added according to
the procedure previously discussed (Schenme 1; Steps 1 and 2) to furnish the
pi peridine 15. The Boc group in 15 is $ehemedCwi th an acid such as TFA or
HCL, and the amine is coupled to an acid represented by R3CO2H to furnish

the conpounds ef fornmula IB. R2 R? R*M-X
h RPNH2 HN PA(0)
\/N\BOC - O ) —-
2 Na{AcO},BH “Boc
AcOH 13 Cu(OAc),
(R*M)4Bi
EtsN
R2 ' 1) HC! -

! 2) N-Boc-4-piperidone 2

{
RdM'N\/\ THOIPr) R“M'N\/\
N.
~ Boc 3) ELAICN k/“%
4) MeMgBr

" 15 ~Neg oo
R2
.
1) TFA or HCI R4M‘N\]/\i |
2) EDC/HOBT/R’CO,H N \m 3
e Y

N-Boc-4-piperidone 2 is reacted with and amine (R°NH:) in the
presence of Na{AcO)3;BH to furnish the amine 13. The amine 13 can be
reacted with either aryl or heteroaryl hatides/triflates under palladium
catalysis or Cu{OAc)2/(R*M)3Bi to furnish the arylated amines 14. The Boc

10 group in 14 can be removed, and the second piperidine ring can be added
according to the procedure previously discussed (Scheme 1; Steps 1 and
2) to furnish the piperidine 15. The Boc group in 15 is removed with an acid
such as TFA or HCL, and the amine is coupled to an acid represented by

R3;CO-H fo furnish the compounds of formula IB.



2 6 F EB 2066 WO O 310 20 7 1 6 11 5 N'T- R3 0 -39 Schenre D RAM X Pd 0) 4r
Cu(0Ac)2 (R4M3Bi Et3N PCT/1 S(12/273w4() R7 ° RAMN CJ 1B NRBFEB?

functi onaljigeshafikne 11 can be reacted according to procedt};[qﬁ\”cpfuqu}ned
above in Schene C to furnish conpounds of fornmula IB. to For preparing
pharmaceutical conpositions fromthe con‘gounds described by this invention,
inert, pharmaceutically acceptable carrid?s can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules,
capsul es, cachets and suppositories. The powders and tablets may be
conprised of fromabout 5 to about 95 ger cent _active 15 ingredient. Suitable
solid carriers are known in the art, . esium carbonate, magnesi um
stearate, talc, sugar or |actose. Tablets, powders, cachets and capsul es
can be used as solid dosage fornms suitable for oral admnistration.

Exanpl es of phar nlaceutl cally acceptabl e qarrl ers and et @ds of manufacture
for various caggo s may be found i WX 0 Gennaro (e , Remington's

Phar maceut i caI SC| ehce 18th Edition, (ELCQ@)O) Mack ., Easton,
Pennsyl vani a. Liquid Wﬁg/ﬁepar ations inelude solytions, sEsp@n\/o\ns and
o k/
Cu(OAc), N R
(RM)5Bi
EtsN

The functionalized amine 11 can be reacted according to procedures
outlined above in Scheme C to furnish compounds of formula IB.

10 For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers can
be either solid or liquid. Solid form preparations include powders, tablets,
dispersible granules, capsules, cachets and suppositories. The powders
and tablets may be comprised of from about 5 to about 85 percent active

15 ingredient. Suitable solid carriers are known in the art, e.g. magnesium
carbonate, magnesium stearate, talc, sugar or lactose. Tablets, powders,
cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and
methods of manufacture for various compositions may be found in A.

20 Gennaro (ed.), Remington's Pharmaceutical Sciences, 18th Edition, (1990),
Mack Publishing Co., Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and
emulsions. An example of this includes, but is not limited to, water or
water-propylene glycol solutions for parenteral injection or addition of

25 sweeteners and opacifiers for oral solutions, suspensions and emulsions.
Liquid form preparations may also include solutions for intranasal

administration.



enmul sions. An exanple of this includes, but is not [imted togcmﬁéegqqgr
wat er - propyl ene gl ycol solutions for parenteral injection or of 25
sweet eners and opacifiers for oral solutions, suspensions F&j’ ,leﬁjwons.

Li qui d f oV R3PEFLE ati ons may al so include sol utions for intranasat’

adm ni stration. 28 FEB 2005 WO 03/0 20 7 1 6 PCT/US02/ 27389 -40 Aerosol.
preparations suitable for inhalation may4onclude solutions and solids in
powder form which may be in conbination with a pharnaceutically acceptable

ier, h j . ' incl uded
are solid"form propAP AR SRR RR S ufie B el AT T B0 SRR, 11

before use, taard solids iopowdeeformaiiicts mayr beirt bembiradibnavith gar ent er al
adm ni stration. Such liquid forms include solutions, suspensions and
enul si ons. ThePhesmaseHUCalY Breertabiegarar. MEha%an ertedMPEsasC0ds €.9.
transder mal | y.niﬁgseﬁr ansdermal conpositions can take the form of creans,
| oti ons, aeroso and/ or enul sions and can be included in a transder mal

patch of the matrixARb inelseedire sofifdoms pregaraboMe Mihiehate infeddl ®rbefor
this purpose. The conpounds of this invention may al so be deliverable is

subcut aneous| ycormesesy abpiiiv price pourdiquid fim prepasatiansoioaeither PFdPer abl vy,
th h ti ] O L Uni ¢ X th
b epar at ton 1 SARhE AP, SlpR I bR H80ul8 SBlLrionS SUhA R "

t her apeut i cal |ahéfretsione. anount of the conpound having 20 fornmula 1. The

gquantity of active _?orrpound in a unit dose of preparation may be varied or
adj ust ed from about 119 SRPRYNELFHIECSBEHIPN Prayradsabe @eliverablébout 25 ng to

about 300 : fier - 0 p&% st
pr ef er abl yl%?rot?n@'{a S,-Er:n%gg ﬁg"e;/téég ourtﬂp%% ,éﬁgjcﬁgo?%rﬁgg tE@‘?&)@ 8 parg‘?cul ar
appl i cati on. Th#ores tasmbsdissagiooémiutson nued tiand e bnhoeddn enphoydtnmmy be
vari ed dependiqr;% up?rhthe rrequi renents of the patient and the severity of
the conditi on BREFRGT the IREX OPEERETNPRAYROAS G CRBVHIING ITEe3jé ferdgishen

purpose.
The compounds of this invention may also be deliverabie
15  subcutaneously.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form,
in such form, the preparation is subdivided inte suitably sized unit doses
containing a therapeutically effective amount of the compound having

20 formulal.

The quantity of active compound in a unit dose of preparation may
be varied or adjusted from about 10 mg to about 500 mg, preferably from
about 25 mg to about 300 mg, more preferably from about 50 mg to about
250 mg, and mast preferably from about 55 mg to about 200 mg, according

25 to the paricuiar application.

The actual dosage of the inventive compound employed may be
varied depending upon the requirements of the patient and the severity of
the condition being treated. Determination of the proper dosage regimen
for a particular situation is within the skili of the art. For convenience, the

30 total daily dosage may be divided and administered in portions during the
day as required.

The amount and frequency of administration of the compounds of

the invention and/or the pharmaceutically acceptable salts thereof will be



for a particular situation is within the skill of the art. ForzﬁcE)m/gJ@d ence,
the 30 total daily dosage may be divided and adm nistered in portions” during

the day g ired. The ampunt and frequency of adm ni st L, of..f he
corrpoundsazq '[;ﬁ'ﬁﬁj’emi nvention and/ or the pharmaceutically ac%gg’tlagf’éjgal ts

thereof will be WD 031020716 PCT/1 S112/'?2' 3841 -41 regul ated according to
the judgnent of the attending clinician cénsidering such factors as age,
condition and size of the patient as well as severity of the synptons being

treated. A typj xat@acaﬁmaﬁﬂg%ciaéhwdgiﬁé@wthe@ﬂéﬁam &fni&?ﬁ'coﬁgi%ﬂh%”a“o”
can range from about 100 ng/day to about 300 5 ny/day, preferably 150 ng/day
to 250 ny/ day, suth taqtorst as apeycembion 200 sizegpidag, patient ae wall dosevedity biled

doses. The dosgs and dosage. regi nens ,of the NRTIl s N s, Pis and . ot her
agents used i n"toi'AATY ewgt_e"_i'tﬁ_a' C%h@éiﬁi&%c%?”{%§§§ﬂﬁﬁér£qséﬁe\KFQ'Imerbe
determined by tderat d@ntHioeatdd BA% raMhd MShENBAL 1%@5}&%{;@% 4ieses and to

dosage reginens in the package inserts or as set for the protocol s,

t aki ng i nt o5 comgi/diay,qretarablyel dymo/daxtaaddl owgiday i roarepreférmbpasb@nt2ind t he
severity of thegz%ﬂi.ti on ttreat d..ln a preferred enbodi nent, the conpound

of the present™ (R SO R ARHEVIFEI A9 St reat Hunan | mrunodefi ci ency Vi rus

by adm ni stering toTae doscRadniPAbsdd REMfeA of IRNRTBRIIRRTI® Pis and
therapeutically effective anmount of one or nore conpounds having forrmula I,

preferably in othebiagenivused imcombinationyitietishepmacends obihis/inxectpn abl e
carriers. One gr re.. preferabl ne to..four. antiviral agents useful in
anti -0 v- 1t hepagruminBl ByahE B b higel Shinh i e ire St athe
present inygnt h@é@geT@]iﬁ@niswhrtﬁé paOkAGL Msefts GRS f6AN iMehLHRbdtRg Wi th one
or nore conpounds of the present invention in a single dosage form or the

one or nore col@kdighio censidraatinreiernge.isexand eandiien ehibearatient eat tagent or

agents nmay be .tﬂioﬂﬁé'gﬁnéiitig}fltFeaa'?&?usl y or sequentially as separate
dosage forns. e antlviral agents contenplated for use in conbination with

the 25 conpound of | Agrefeeseinémbbdenémtpthecomppbard Bl tHeepsisdat mrgntivel eot i de
reverse transcriptase inhibitors, non-nucl eqside reverse transcriptase
i nhi bitors, prédRAgdIseshiodrealduaan Isyperodgiciancyayint biyddmisesnBdr éw not

o) g AL oA R AR e SRR AL AR L foent
or more compounds having formula |, preferably in combination with one or
more pharmaceuticaily acceptable carriers. One or more, preferably one to
four, antiviral agents useful in anti-HIV-1 therapy can be used in
combination with the compound of the present invention. The antiviral

20 agent or agents can be combined with one or more compounds of the
present invention in a single dosage form, or the one or more compounds
of the present invention and the antiviral agent or agents may be
adminisiered simultaneously or sequentially as separate dosage forms.

The antiviral agents contemplated for use in combination with the

25 compound of the present invention comprise nucleoside and nucleotide
reverse transcriptase inhibitors, non-nuclecside reverse transcriptase
inhibitors, protease inhibitors and other antiviral drugs listed below not
falling within these classifications. Specific examples of antiviral agents
inciude, but are not limited to, zidovudine, lamivudine, zalgitabine,

30 didanosine, stavudine, abacavir, adefovir dipivoxil, lobucavir, BCH-10652,
emitricitabine, beta-L-FD4, DAPD, lcdenocsine, nevirapine, delaviridine,
efavirenz, PNU-142721, AG-1549, MKC-442, (+)-calanolide A and B,

saquinavir, ind'inavir, ritonavir, nelfinavir, lasinavir, DMP-450, BMS-



30 di danosi ne, stavudi ne, abacavir, adefovir dipivoxil, |obucavir,

BCH- 10652, enitricitabine, beta-L-FD4, DAPD, |odenosine, nevirg s 0t

deI aviri virenz, PNU 142721, AG 1549, MKC-442, (+ Jde A and
B, saqu%‘uQ% }%"gI(ﬁdl navir, ritonavir, nelfinavir, |asi naw'lmc%\ﬁn’j ,

28FEB2UU . WD 113/ 020716 PCT11.:S02127399 - 42 2322623, ABT-378, anprenaV|r,

hydroxyurea, ribavirin, 1L-2, IL-12, pestafuside, Yissum No. 11607 and

AG 1549. -In particular, the conbinations known as HAART are contenpl at ed

for use in CO@%QQGEBORBTV‘%?@ érﬁﬁre}(:r']%WOH oQ ufedl ?:bh{?nY]ﬁ”V%Q”lL "i_’% For

conbi nati on treatnent nor e an on Ive agent ere 'he active
agent s are i npsatHuside, H«m:gleNfoonnﬁDatandn%G -1540. alcmtmamcalge,rlhe may be

adm ni stered se at el in conj tion. In a ion, the adm ni,stration
of one el emsnfx'%" '{?'F'?RW‘P aswgﬁ FERONYIP iiﬂfm@rﬁomt@iaa?%
adm ni strati O%fﬂ(}h[e%rﬁ td BP6N géﬂtl@l‘?m her aspect of the invention

tre

provi des a net ating o1 | organ transplant rejection, graft v.

host di sease, art hiHdricombihativratrebtinedrwitti ntore thambharﬁmveraygeht?\hﬂher@l sease,
atopic dermatitis, psoriasis, asthm, aI I ergoes or. multiple sclerosis
conpri sing adFﬁ%ﬁ@fﬂ‘éﬁ* f’ﬂ@nftsc?rﬁ lba??P@Fﬁte RSAgR dormylations, ﬂt“?@&mﬁ%ﬁgeam

ther apeut | cal oS iR BRUD=PLieRS: IcHRRiRbH, SAERAHRAS gl formula 1.

preferably in ¢ nation w't h ne  or nore arnmaceuti ca accept abl e
carriers. | n adatimistratobadomerdlemehemagteoprio to; coneatemdosot sebswqymmt

transpl ant ectio raff v ost di sease, rheumatoid arthritis,
i nfl ammat ory ]Eﬁ) ‘g”‘é"gﬁgét'% Ohﬂhec‘?tﬁpéa%merom s further conprises .
admi ni steryng one QindiRCagldRor BICHVENSH bividds bietRBo 'drtRliRE (ol sal d

di seases in conmbination with one or nore conpounds ornmul a Agent s
known in the bregat transplaht rdjectinat, gralft &r thfIdlS&EE;SEI, raahmﬁps,anhteumaimdgr aft v.

host di sease, inflammtory bowel djsease a nmul ti sclerosis . which can
QUG Pt Sl S et = G e e R TSR R L
are as foll O‘A’éile??éé r AR e lSCRSBE BRI b AhidRANg tafd péﬁedﬂ%heeusease

i mmune suppressants such as cycl osporine and Interietkin-10

tacrolinus, ahsutlynpatogoka fherboeiticali@ciegtive wintadyt of ane thref)m ds

I nfl ammat % y tcjzgvn\%ou%'d%e%sformdlllé !18re era %iyUI% c%m Iﬂél? on 4)N|thsc§neer 8|" %%rgnd

pharmaceutically acceptable carriers. In another embodiment, the method
for treating solid organ transplant rejection, graft v. host disease,
rheumatoid arthritis, inflammatory bowel disease or multiple sclerosis
further comprises administering one or more other agents useful in the

20 treatment of said diseases in combination with one or more compounds of
formula L.

Agents known in the treatment of rheumatoid arthritis, transplant and
graft v. host disease, inflammatory bowel disease and muitiple sclerosis
which can be administered in combination with the compound of the

25  present invention are as follows:
solid organ transpiant rejection and graft v. host disease: immune
suppressants such as cyclosporine and Interieukin-10 (IL-10), tacrolimus,
antilymphocyte globulin, OKT-3 antibody, and steroids;
inflammatory bowel disease: 11.-10 (see US 5,368,854), steroids and
3¢ azuliidine;
rheumatoid arthritis: methotrexate, azathioprine, cyclophosphamide,
steroids and mycophenolate mofetil;

multiple sc'!erosis: interferon-beta, interferon-alpha, and steroids.



30 azulfidine; rheumatoid arthritis: nethotrexate, azathioprine,28FFBR200¢
cycl ophospham de, steroids and nycophenol ate nofetil; multiple sclerosis:

interferop- jnterferon-al pha, and steroids. 2BFEB20" ~p ¥ 03/-0£0716
PCTf I . 802‘/"?3'3@?'5”}- 43 Anot her aspect of the invention relat fé(sw?b' 'a“?%g)t

conprising in separate containers in a single package pharmaceutica
conposition for use in conbination to tdgat Human | mmunodefi ci ency Virus.
In one container, a pharmaceutical conposition conprises one or nore 5 .

cormpounds of for mul gndthbPaSPEctUT thD iRy HEBhTBREEY 'tcp_alkli%o%qwﬁgm e carriers,
and in separate contal ners, one or nore phar nmaceut i cal conposi tions

conpri si ng an sepbeateiaontainetmin akinghe packags ghanmacdutiab! camgpasitoorfoot her

agents useful in.the tr.ea&magc% of guman II m’runog%ii.ci en{:% Virus in one or

nore phar nacedisfdalqoynj‘gee_ K I Hreat HP At My BOoqRCI Gy VBESt HeORfV- 1 t her apy

of the pr ese”tco'nﬂﬁﬁéﬁ,'@&é%é&thQ%Féﬁ?oHE¥W%%éé‘r' mppd bel ow the
O - -

detectable limt. The "detectablle [im in the context of the
present i nyentdoompatrelssoft faanutehkinersr er mpesvehatmhageuflvally azoeptebld ewer t han

bout 50 i fHLV- 1 - RNA m., of  pl f t tient d b
Guant i tattve. Cagfars. i SPROTE sBhistershods Bprike s sebt oy
HIV-1-RNA i's piogdisdsiidng E@rﬁﬁ/gﬁiﬁ deffé@ivePdrR8 @At of SHELBE e BYtILRS

nmet hodol ogy of Anplicor -1 or 1.5 (available from Roche Di agnsotics)
or of Nucli seragerts/o10orragenthesdfol inoheripaiseay of tamarel romwdodeficleter ni ne

the CCR5 inhiRitory an n nisti (oI WIRVA f..the conpounds of the
invention. 20 SIXI\%}?DE% gﬁgﬁﬁa[rﬁéc%@aﬁ}y a&%?%‘}?l? ﬁ?%@éﬁput screen
utilizing ;g CCRS neEfHY gog dfithdiHIY- REsa¥py ol & pfdsesnt invehbbh &f & @IHuRANTES
bi nding. This assay utilizes nenbranes prepared fromNH 3T3 cells

expressi ng t hdh@diten! -8B virakipgKi hedow dbe getictabipiliont. nabe “delectabie imit afo bi nd
to RANTES, i p LS| - | at
format, menbr A0 A 7RG othe k8 (hERRRAR niatublad ibdfos f52 ©

presence or alfe@BEthapl alsowiRONG feorer tihen hbunil SCeopeisngdsivar KNE pieal \bf

diluted over a wide range of 0.001 ug/m to | ug/m and tested in
triplicates. Ra%naehthoertien]as ReasHERd by aranttRtivagRuli-aude FesEpefil ters,

and washed t horauahiee FekaheARISy) Ot A BkREAL SFe A So YR AdRda hthslat a

reported
present invention by the methodology of Amplicor -1 Monitor 1.5 {available

from Roche Diagnsotics) or of Nuclisens HIV-1 QT -1.

The following assays can be used to determine the CCRS inhibitory

and antagonistic activity of the compounds of the invention.
20 CCRS5 Membrane Binding Assay:

A high throughput screen utilizing a CCRS membrane binding assay
identifies inhibitors of RANTES binding. This assay utilizes membranes
prepared from NIH 3T3 cells expressing the human CCRS chemokine receptor
which have the ability to bind to RANTES, a natural ligand for the receptor.

25 Using a 96-well plate format, membrane preparations are incubated with 125]-
RANTES in the presence or absence of campound for one hour. Compounds
are serially diluted over a wide range of 0.001ug/mi to 1 ug/m! and tested in
triplicates. Reaction cocktails are harvested through glass fiber filters, and
washed thoroughly. Total counts for replicates are averaged and data reported

30  as the concentration required to inhibit 50 percent of total 125{-RANTES
binding. Compounds with potent activity in the membrane binding assay are
further characterized in seconday cell-based HIV-1 entry and replication

assays.



30 as the concentration required to inhibit 50 percent of total 1251- RANTES
bi ndi ng. Conpounds with potent activity in the menbrane bindingg §@§' are
further characterized in seconday cell-based H V-1 entry %?q; r&RLL &gt on
assays. WOUPRPE7] G -44 2 8 F E B 2006 PCT/C. S02/ 273Y0 FFVICEALYY Ass
Repi cation defective H V-1 reporter virions are generated by cotransfection
of a plasm d encoding the NL4-3 strain of4 HV-1 (which has been nodified by
nmut ati on-of the envel ope gene and introduction of a 5 luciferase reporter
plasm d) al ongpwiqt By RS d encoding one of several H V- 1 envel ope genes
as descri bed ) , Virology, 206 (1995), p. 935- 944. Foll ow ng
transfection of thReplicaidragefetsiveyHIval cepurtahisphase: gefeciad bati on, the
viral supernatants are harvested on l_g%?/ 3 and a functional wviral titer

det er mi ned. THAEANSfeEliqR ohadlasiaid ereafing thaNbdr3 siainca Hiy-dahigh has

; - . . bat ed
wEhor it hodpe cndifed B8 TRUIABA GAFL sRLeboT M Sl MR REBR o8 0 e ot 57
C, the celds wetbesscarpontedipiyrei) ated; with b flaeskid srcbding eort i stivagal HivV-

conpound. The cells are incubated for 3 days, |lysed and luciferase activity
det er mi ned. R&SHVEOPS @eResHas degcaled Ry Q%%@éﬁﬁ 2ht VBRloGY. €BRHER). Ps935-

required to ighy bi 9 UCi AR V3] i h cul tures.
H V-1 Repli ca?‘is']%'nﬁz ”égﬁdjtfﬁbgi%ggggﬁgies p?lfétr?ah}égg é&@&%&a@%&e

nmononucl ear cpideipitationhthe siralldupddBataGBReraciedvebiateon dad St atdvamendthmaef f ect
of anti-CCR5 conpounds to, blogk i nf‘%cc%i on oi;%_i)ri marc%/‘ H V-1 strains. The
primary | ynphd&3/tiar @etermingd-i eaesdstacsmand il Uptdte njeedidf selmatably
stinmul at ed, i n Yyl RN R =2LhAr [Wels i ion. Using
= 96l | i ap i FEFt ED4 L R cn B D BEep ORIDRY Wl Rol4bBEh °0: 7' €
and subsequenpieinduifaed edthndt WwithoutMest cpinpobtthd/- InfetBar sabescarFet |cumiforg?
infection, the cells ar shed to repove residual inoculum and cultured in
the presence BPYIS un‘g-%%rcejlsd%‘l%he‘gmfﬂ?%ﬁ§ﬁ%®laﬁ%% 5#62%‘ geEdhar vest ed
and viral repkd ii BRAMIAAD P ) iRag [ i
concentrati on#é%grdéi r% Fl ux n%\ssa 9? ego‘lieflé? Igg%?gggﬁfﬁégtc{laggH%égc?r%gc"é‘;g)f%?s%c%
are | oaded w attivityl ddtarmined. Results are reported as the concentration of compound

15 required to inhibit 50% of the luciferase activity in the control cultures.

HIV-1 Replication Assay:

This assay uses primary peripheral blood mononuclear cells or the
stable U87-CCRS cell line to determine the effect of anti-CCR5 compounds to
block infection of primary HIV-1 strains. The primary lymphocytes are purified

20 from normal healthy donors and stimuiated in vitro with PHA and IL-2 three
days prior {0 infection. Using a 96-well piate format, cells are pretreated with
drug for 1 hour at 37 °C and subsequently infected with an M-tropic HIV-1
isolates. Fo[ldwing infection, the cells are washed to remove residual inoculum
and cultured in the presence of compound for 4 days. Culture supernatants

25 are harvested and viral replication measured by determination of virat p24
antigen concentration.

Calcium Flux Assay:

Cells expressing the HIV coreceptor CCRS are loaded with calcium
sensitive dyes prior to addition of compound or the natural CCR5 ligand.

30 Compounds with agonist properties will induce a calcium flux signal in the cell,
while the compounds of this invention are identified as compounds which do
not induce signaling by themselves but are capable of blocking signaling by the
natural ligand RANTES.



sensitive dyes prior to addition of conmpound or the natural CCR5 |ligand. 30
Colrr})ounds W t hhagoni st p(rjope][ti ﬁs w Il induce a caljci umffl ux ?BWB'?D%”dt he
cell, conpounds of this invention are identifieg.-as.sempaunds
whi ch d\ghh?g'tﬁﬂfiﬁéﬁce signaling by thensel ves but are capab eﬁg?' bl ocki ng
signaling by the natural |igand -RANTES. WO 031(120716 -45 2 8 F E B 2005
PUTT L till2.23X) GIP S Binding Assay (s¥condary nenbrane binding ay): A GIP
S bi ndi ng assay neasures receptor activation by CCR5 |igands. This assay
neasures the bTri 8oBMdiR®Askabetatrdbl herheerRt Whdeuwsed).G proteins that
occurs as a result of receptor activation by an appropriaté ligand. 5 In
this assay, the CCREGITPyahdinRaNTESaYirseasvabaeeenar Ehtl\rﬁiﬂmrf&ngg?ﬁ bgAandSCR5
expressing cells and binding to the rece tljor activation (or binding) is

det er mi ned by TBESRSAERNGNESPUTRSIRE b?s%@“ﬁe%g S zhelegdsSdy lguanertoacpveled G-
determnes if Lyt i r1.sti VA |
activation of F@%@%ﬁ%ﬁ% eéjr}gclg"l‘rs %F?%{Hnéine\e/g%?%%ﬁ\é%tzond g? agragggrﬂ#fdetg%%nd,
measur i ng i nhirbitis ass®f, tho RARFEGahtnRIANTHS) is imcutRetd tiithemembranes from
non-conpetitive fashion. Chenotaxis Assay:. The chenotaxis assay is a
functional as&&RUBXRIESEHIE GRISFNG BECINKEIO RgIRIEPIO) aCtivaitiy@hibeidipgbiser t i es
of the test caonpounds, The assay, as t he ility of a non-adherent
murine cel | | PREMTEINFELYAT§KFHRT ggu'&ggg(i@%@ﬁ APFIPAHLRIVEY 0ss a
menbrane in r ' hi at: odd j :
RaNTES, M - 1B € e R B R e
conpounds Wi t bf tigomriceptaratrialieryativeloapagodss!t theperties bamtagmmingtis hibdtoron y

fail to i nduc%mt axi.s, .but are t'tal SO capabl e ﬁ& i%gi biting cell
mgration!in SHLNR AL G RRIDE 97 YERETPRHLYG BSES Repl i cat i on
Assay: Pl asm gdgcaipadicmkddhe full length genone of H V-1 pNL-4-Luc with the

gp 120 V-3 loop replaced by the Bgl 11 fragment of HI V-1 ADA, YU-2 or HxB
( ADA- Luc- FL, YU 2- [be-dheraptaxisxdssayds RLIngliena sapnadighy opaBeterzes Sugan

L | : iy i T oat i on.
uci for ase. By 8t v ¢ ja0est rerk e Rh s bR £ Lo B8RE: ot asr ds
into 293T cel hipadstagthaugisinfyesta (&hageefer@mbinaisel liadekedssMd human

15 CCR5 (BaF-550) to migrate across a membrane in response to either test

compounds or natural ligands (i.e., RANTES, MIP-1R). Celis migrate
across the permeable membrane towards compounds with agonist activity.
Compounds that are antagonists not only fail to induce chemotaxis, but are
also capable of inhibiting celt migration in response to known CCR5

20 ligands.

Luciferase Replication Assay:

Plasmids encoding the full length gencme of HIV-1 pNL-4-Luc with
the gp 120 V-3 loop replaced by the Bgi 1l fragment of BIV-1 ADA, YU-2 or
HxB (ADA-Luc-FL, YU-2-Luc-FL and HxB-Luc-FL) are obtained from Dr.

25 Susan Pontow (Washington University, St. Louis MO). Replication-
competent luciferase reporter virus stocks are generated by transfection of
plasmids into 2937 cells using Superfect (Qiagen) or Mirus transfection
reagents. Viral stocks are collected 48 hours following transfection and
titered for luciferase production on U-87-CCR5 or CXCR4 cells. U87-CD4-

310 CCRS5 celis (10%well) are plated in 96-well cell culture plates and incubated

overnight. Media is removed and replaced with 50 pl of fresh culture media

(DMEM, 10% FCS) and 50 ul of compound diluted in culture medium. Celis



reagents. Viral stocks are collected 48 hours follow ng transfection and
titered for luciferase production on U-87-CCR5 or CXCR4 cells. 78FFRGD%: 30

CCR5 cells, (104 ' well) are plated in 96-well cell culture p S .
i ncubat ed” %VdPHilght . Media is renoved and repl aced with 5%&@’%1‘76}??3%%

culture nedia (DVEM 10% FCS) and 50 i of conpound diluted in culture
medium Cells 2 8 FEB 20 WD 11311120716 4BCT/ U / 02/ 27380 _46_ are incubated
wi th conmpound at 37C for 1 hour. The resultant supernatant is renoved and

I d with 20_ql i LN, "G i_nf d wi I
Vol une of "ai 1 EdaCUteAdTM aib A 2 sCRRT 8 TP reSufgiiiprhefl Cal's
hed : : i . qi
:(rjge\(lj\ésTﬁe glr}lg?%resagre |r£1a ubat edﬁ??rm%Oéays,lgtcﬁg%g@ﬁdsarﬁg%eg |ﬁHInuc: fserase

lysis buffer itf¥ctseaith dvdfsainolithe sfirfilutadaoshrdinggd viros ktaokl ABPt@tes
(Dynex Technol ogies; Chantilly VA). An equal volune of |luciferase substrate
(Prornega, Madtisonrsy ) hescellgdird washedseneswihdME, 51da2@3 pl efamtediaredi at el y

in a Wllac Lum normeter. Fifty a nigety percent 10 jnhibitaor

concent r athi orfURABINGEITRPHRE '%éa‘gﬁd-(ﬁgﬁfﬂﬂitH"W@\)lnngP%%Qr#@f 3 Cédﬁpﬂ’%ds
ceful in thism . ey s .

exanpl e, vhi e B e S MRNON V) o] BB o

di scl osure. AotimmgipmpatesdBynes tliechpatdgiesy £ andillgna Jo gousqesinud t mneesf

Brt. Bxampl o WCEPTIRSURANEE 20raNeRoIMATITIALYS AHER BPIEs 088000 o' ol )
and N-Boc- 4- Rk AaBAilediicigin § 9Dl dmiidetE BB el Phroch. 9

nol ) were taken up in CH2Cl2 " and stirred at rt forl To t’his sol ution,
24 nL of Bt 2AhTRItoMy. congdniratiook weasletewniscd gdivg. GrahRassdRI SMgsafovanei on was

stirred at it for 24 h. The 25.50l ut.ion s _cool ed an enched with sat.
O, The i xt ureomourar5esl Rin tiBn 208 FErflied ST b o
Celite. The fhkhaFathaksxamisies WARRGHYUI NG K¥eoRBELER D lihliehs aKEpS oner e
separated, and the aqueous Ig?(er was extracted with Et OAc. The conbi ned

i

Et OAc | ayer s Hherdisepsiied Ategnaliie megbapistic pathways and analogous structures
within the scope of the invention may be apparent to those skilled in the

15 ar.
Example 1:
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Compound 4
20  Step ]

4-Hydroxy-piperidine (1.0 g, 8.8 mmol) and N-Boc-4-piperidone (1.97
g, 9.9 mmol), and Ti{OiPr); (3.2 mL, 10.9 mmol} were taken up in CH,Cl,
and stirred at rt for19 h. To this solution; 24 mL of ELAICN (1.0 M in
toluene) were added. The resulting solution was stirred at 1t for 24 h. The
25 solution was cooled and quenched with sat. NaHCO;. The mixture was
diluted with EtOAc and fittered through a plug of Celite. The filter cake was
rinsed with EtOAc and H>O. The layers were separated, and the aqueous

layer was extracted with EtOAc. The combined EtOAC layers were washed



W 03/0 207 16 PCT."( S02/27389 -47 with brine and dried (Na2SO4).
Filtration through Celite and concentration gave a cyani de c@fpdBnii)y 2. 84

9. 93 % ¥odsAlicd- Step 2 The cyanide conpound from step pb(Z84: 8 9- 2
mol) was taken up a in THE and cooled to 0C. Methyl magnesi um brom de (15
m. of 3.0 Min diethyl ether) was added to the solution at OC. The sol ution
was warned tort and stirred at that tenpérature for 16 h. The sol ution was
cooled to OC and quenched with I N NaOH(,,,.). The mxture was filtered.

through a pl ugittobrifelandedriddhiN&x8 0 )e Fvasition tisedghvi CdlitEizpdcconbaatragdugous
| ayer was 1 o extracted with Et OAc, The conbi ned Et OAc | ayers were washed
with brine ar@®Vgrd eYapigssoanourny (4846 88 ‘ehAd@giPlidel i t e and concentrati on
gave an aIcoh&Ie (2.5 g, 90 %9 as an oil. Step 3 "Mo0 (0.9 niL, 12.6 nmol)
was taken up i Cl2 and cooled to - 15 40C (C02/ CH3CN). Oxalyl chloride

(1.1 n, 12.6 mmol )Thesyasidedonsiiamal Semtstep Ne(2s®4 gf H @nmaioty #AE.taldveup
solution was stirred at that @rrperature for 20 mnutes. The al cohol from

step 2 (2.5 g ngHvapARoplethio G cMetiddnagrryumdrorude éf amloaf 40 MAOC. The
resul ting sol Hiih, 850r Rokdcadh égggblﬁﬁﬂpﬁr@b‘”ﬁaé 91y 7i6n RALHGned ' | €t hy|

amne (3.5 ni, ) was a o0 the solution a he
resul ting sl uroyt aad stimedmtdhataeriperdfurefor3 hi Miteesnlutidrewas! dolgiantavas

diluted with CH2G 2 and washed w th é N C]—Iévée The aqueous | ayer was
extracted wi t P68 guenghed wihol NodaGHgani the Bpehte wasditlgredthronaaos)

filtered, and  at L) i i h I 1 /1

Et OAc/ hexanes, i ‘gave 2. grans (8 of "a ketoné as an oll that
pl@@Bg%%@ ¢fe C%’@%Wa%ﬂds%?ﬂ %xkl@()Eftd)ﬁE Tﬁ@ =30BbaY I%@?%:{sz

slow y soljipdi faxeehctedSivith BtCBas - Pheeoirdiimed EEDAC (rydhs wormaldshaabwitalbeneup in

CH2Cl 2 and TFA (7, .m) was added. The solutjion was stirred at rt for 1 h.

The sol ution @Y d"é%@ﬂﬁﬁ@f edﬁ't"?’ﬁ@”rt@@&igthi d%%"tgéﬂd GRICENHREAN @FVPRTH20 and

basified with 5 d hep 80] AL LQRWas extracted with CH2ClI 2. The aqueous
| ayer was extaﬁg%%g)z‘i/a g-'h CH@CI 2 The conbined organic | ayers were dried

(Na2s™4), fil3teped, and concentrated to furnish 1.1 g (85 % of deprotected
pi peri di ne. 28FEBZOSI@ISV(XS)((J).‘13}3r/n|_,1%.367nl1910|?)cw£é Itakselnlgp/) |2n78\|$28|2 and cooled to —
15 40°C (CO./CHACN). Oxaly! chloride (1.1 mL, 12.6 mmol) was added
dropwise to the solution at 40°C. The solution was stirred at that
temperature for 20 minutes. The alcohol from step 2 (2.5 g, 8.39 mmol} in
CH,Cl» was added to the sociution at 40°C. The resulting solution was
stirred at that temperature for 30 minutes. Triethyl amine {3.5 mL, 25.2
20 mmol) was added to the solution at -40°C, and the resulting slurry was
warmed to rf. After 30 minutes, the solution was diluted with CH,Cl; and
washed with 1 N NaOH;,q,. The aqueous layer was extracted with CH,Cl,.
The combined organic layers were dried (Na:30y), filtered, and
concentrated. Purification via flash chromatography (2/1 EtOAc/hexanes,
15 Si0,) gave 2.15 grams (87 %) of a ketone as an oil that slowly solidified.
Step 4
Boc-piperidine (2.0 g, 6.7 mmol) was taken up in CH2Cl, and TFA (7
mL) was added. The sclution was stirred at rt for 1h. The solution was
concentrated. The resulting salt was taken up in H;O and basified with
30 NaOH. The solution was extracted with CH,Cl,. The agueous layer was
extracted with CH2Cl,. The combined organic layers were dried {(Na>S0y4),
filtered, and concentrated to furnish 1.1 g (85 %) of deprotected piperidine.



_48_ The deprotected piperidine 1.1 g (5.6 mml), EDCI hydrochloride (1.6
g), HOBT (1.2 g), diisoproplyethylanine (1.8 g), and 4, 6-di ne§ iy 85
pyri m di ne carboxyllc acid (1.1 g were taken up in CH2CI2 and stirred at rt
for 16 hWOrP¥28g0uti on was diluted with CH2ClI 2 and washed RGTYHS'F/ 2R3
NaOH(aqg.). The aqueous |ayer was extracted with CH2Cl 2. The conbi ned
organic layers were dried over Na2SO4. Figtration through Celite and
concentration gave 0.94 g (51 %9 of am de as a foam Step The ami de from,

il;(egcé) ggHQ?OgéA g?h%(‘j)r %&Eec{na’%%é‘%%eﬂé ({% §l{ﬁh%mtﬂcﬂe®£?§@gé{% stirred
at rt for 2 q_(g 888 IsoBt | 102 W@uéﬁdr@bl@dth&ﬂérﬁm@‘ﬁ@ C%am 4 wasihrdhiih 1 N

NaOoH(, , ., e aqueous a er was extracted Cl 2 The conbi ned
organic | ayer@yrmﬂmﬁﬂa@wil@ﬂcrdawsmg)warettalsari un in kitbGghandstiired aand

trat Puri f hr t
(aradient: cttTy”Spp olytihpn uley with Ttasds 300 WATP NG Hn heaH [ i n
CH2C12, SiI02)NE@VE,. L THe 4 cB@s ﬁgeama@%@%ceéu @ith. cm@:% FARE co‘éf%néd(lvl{)
Step-6 The am ne from step mmol ), benzal deh

and Na(AcO 3BP{9@0|Cllaygys W@f%dflaﬁéh’eﬂ;b\lazﬁcm-lﬂltf?tlaﬁdhmughr@ﬂmétaﬂdt for 15 h.
Mbre benzal deh 3 1 were added to the

reaction. The" Qec g&ragﬁn eat?g ’\@ﬁ({% iﬁ"”gaﬂ %? grrgf’mlS h. The sol uti on was
diluted with 2 and washed with 1 N NaOH(,,,.). The aqueous layer was

extracted wt Cl 2. The conbi ned organic | ayers were dried over 25
Na2SO4. Filtrati onThtEsvigh foenistep 418 Fopceftmailod- ayam Rirbasiayl

Purificatjon vi n. MeCH in
CH2dl 2, S|002)plg§()§m§p@2§% '?%f‘at%@r%ﬁq {oﬁ%@éf%@g éé?ﬂ?% "!te‘r’i‘ Wb
exanpl e. M5 (ihABH,09%n% 4tWM&d at rtifer zwmmg@uabﬁmsb@lm wathTePLEl.2arker e
prepared in a simlar_ 3o fashion as outli ned above. The corrpounds shown

bel ow i n Tablwaghegwdhpt BhiNpB a- JdNe FFYeaustia¥nr was exyasiad Wit Gz f or
Exanple 1. 2 '?hé:cgn% r%gc?éré% 9{%{3%%9%% %rled over Na»S0,. Filtration through

Celite and concentration gave an oil. Purification via flash chromatography
15 (gradient: CH2Cl2-2 % [7 N NH5 in MeOH)] in CH,Cl-4 % [7 N NH; in

MeOH][ in CH2Cl;, SiOz) gave 1.2 g (84 %) of amine as an oil. MS (FAB)

505.4 (MH™).

Step 6

The amine from step 5 (0.10 g, 0.20 mmol}, benzaldehyde (0.06 g),

20 and Na{AcO):BH (0.12 g) were taken up in CH,Cl, and stirred at rt for 15 h,

More benzaldehyde {0.06 g) and Na(AcQ);BH (0.12 g) were added to the

reaction. The reaction was stirred for an additional 15 h. The solution was

diluted with CH2Cl, and washed with 1 N NaOHsq). The agueous layer

was extracted with CH;Cl;. The combined organic layers were dried over

20

25 NaxS0,. Filtration through Celite and concentration gave an oil.
Purification via preparative layer chromatography (7 % [7 N NHz in MeOH in
CH,Cl,, Si0O,) gave 0.025 g (21 %) of the product shown above in this
example. MS (FAB) 535.5 (MH").
The compounds shown below in Table 2 were prepared in a similar
30 fashion as outlined above.
The compounds shown below in Table 2 were prepared in a similar fashion

as oulined above for Example 1.
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preferred are when R® is benzyl, phenyl, and cyclopropylmethyl.

Example 2
10

Step 1

SN
NN
1 OU .

Br

Compound 8

4-Bromo aniline (8.3 g, 48 mmol), N-Boc-4-piperidone (8.0 g, 40
15 mmol}, Na(AcO)3;BH (12.7 g, 60 mmol), and AcOH (3.5 mL, 60 mmol} were



Compound 8 Stepl 4-Bronp aniline (8.3 g, 48 mmol ), N Boc-4- p}iTﬁ?ri 8&1@6 (8.0
g, 40 15 mol), Na(AcO3BH (12.7 g, 60 mmvol), and AcOH (3.5 £y Aol )

were 2 8 E WO 3/ (20r716 -51 PCl | S112!2-7389 tak R4, 2Cl 2
and sti rr\ggﬁ'ﬁz‘g@pc (17 h). The solution was diluted V\Ilthﬁ(?:ﬁgdll Z éﬁlc_i'

guenched with I N NaOH The aqueous | ayer was extracted with CH2Cl 2. The
conbi ned organic |ayers were dried (Na2Se¥y, filtered and concentrated.
Purification via recrystallization 5 (CH2Cl 2/ hexanes) gave 10.2 g (72% af

an am ne pr Odlﬂﬁﬁeﬁkﬁﬁn@gﬂﬁz éﬂh%@irr(e@ at25PC M 2R). "MRL kollieRavhs Biewhde (0.74
m., 6.3 mol ng of a 6 th)dlggersmnlnml),andKl(50ng,

2. 11) wer e |0Wltik6l'r|2@ﬂp amd mvEneimett withrir BdNa®H10Dhacagudhys |apeewssl uti on was
cool ed and par t QOAc_.and H20. .The aqueo | ay

extracted wit qu?%ﬁ% EFBERYBRT OT9ANY 6 1Y SR WeTReK F’F’Qcﬁ&ﬁ gﬁ?]rl ne
and dri ed (Wﬁ%d aﬁﬂ'cbhééht‘?ﬁte@”q?’&‘ﬁ’r&%ﬁﬁﬁ%fé?!r‘%sftgﬂllzgﬁ@r?' by purification
via flash chromatography /1 hexanes/Et20, SiO gave 528 ng (28 %9 of a

15 benzyl ami rﬂ@l'bﬂdzﬂu@tanﬁ)gpve Tth2 ghl@dZa)l of zami mwmmbd@ct.from step 2 and 4.0
M HCI in dioxane (5 nlL} were taken up in McDH, and the solution was stirred
at 25 Cfor 18 20 hours. The solution was concentrated. The residue was
partitioned b%%&qn CH2CI 2 and 1 N NaOH The aqueous | ayer was extracted
with CH2d 2 e conbi ned organl c layers were dried with Na2SO4. Filtration
and concentration daveagine fyS@r#-2omeeh).banzebemide (ﬁrT@dmﬁ 5.25m®plep 4 The

free am ne pr

N- Boc- 4- pi pgr?\gaﬁp% &Td% S%QWM%?%%JﬁqB%ﬁ?%W??%% 11‘%@ and 2)
Et AICN (1.3 miaidn apin ONVESEIQUStres ante®FOEnsh). a?@@édﬂuﬂ@ntv@asldi@a%e@%@l tions
descri bed above in Step | of Exanple 1. After vvork up, 500 30 (gJant ) of

a cyano- am ne mgtgt:qgmdabe@@engf:@ﬂ\gand H2O. The aqueous layer was extracte
with EtOAc. The combined crganic layers were washed with brine and

dried (MgS0s4). Filtration and concentration followed by purification via
flash chromatography (4/1 hexanes/Et;0, SiO,) gave 528 mg (28 %) of a

15 benzyl amine product.

Step 3
The benzyl amine product from step 2 and 4.0 M HC! in dioxane {5

mL) were taken up in MeOH, and the solution was stirred at 25 °C for 18
20  hours. The sclution was concentrated. The residue was partitioned

between CH,Cl; and 1 N NaOH. The aqueous layer was extracted with

CH.Cl:. The c_ombined organic layers were dried with Na,S0O,. Filtration

and concentration gave 314 mg (77 %) of a free amine product.

25 Stepd
The free amine product from step 3 was treated sequentially with 1)
N-Boc-4-piperidone (181 mg, 0.91 mmol/Ti{OiPr).(0.32 mL, 1.1 mmol) and
2) EtAICN (1.1 mL of a 1.0 M solution in toluene) according to the
conditions described above in Step 1 of Example 1. After work-up, 500 mg

30 (Quant.) of a cyano-amine was obtained.

Step 5



2 BF E B 2806 WO 03/020716 -52 PCT/t s p2/273xt) The cyano-am ne from step
4 was treated with McMyBr (1.5 mL of a 3.0 Msolution in Et29)Fciirding to
the conditions described above in Step 2 of Exanple 1. Purification via
prepar at WB WM ayer chromatography (2/1 hexanes/ Et QAc,FSi'bPy gdVe 344 ny
(70 %9 of the amne as a colorless oil. 5 Step 6 The amne fromstep 5 and
4.0 MHCI in dioxane (4 nm.) were taken -sp-in MeOH and stirred at 25 C for
17 hours. The solution was concentrated. The HCl salt of the deprotected

am ne was used as k&l e, | t The H I step 6,
EDC1 hydrochl ori deﬁfﬁ’%‘aﬂﬁfﬁaﬁmﬁtéb%@ﬁﬁ%%er{m l)[n?‘”%fn

i Pr2NEt (1.5 glg MBsdutiomiin EtANthctofdihg tdithe tbiditidnpekotiskdabeds hoRydd ¢ acid
(134 nmg, 0.88 _ mml) were taken up in CH3CN and stirred at 25 C for 20

hours. The soR@fifo@mple boRueheatianeda praperatissitaindayeschyamategmmdy (BEt ween

combi ned £t onoRAyeY EAPTEE ey e Y w08 BRI d orcdliesiSt

Filtrationsand concentration foll owed by 20 purification via preparative,
t hi n-1 ayer chromatography (30/1 CH2C1217 N NH3, Si02) gave 172 ng (68% of
Compound 8. TBERG de was t aken up in EtOAc and was precipitated as the HCl

salt upon additionraf | . : : - HRMS
(MH) calc'd for 5;2182%5@& %n%gpg%@%wqa§tﬂ%@?%{ﬁ% 8%”#3%%%85%5 wer e
prepared via apih MsOBrauestines at TBCefoB 128dB80Ghe\WaIGH0Ra%16 - 53

PCTIL' S92/ 273!'t9 Exanpl eStructureH VHRMS Replicationj found (MA
concentrated. The HCI salt of the deprotected amine was used as is in the

10 next step.

Step 7
The HCI salt from step 6, EDCI hydrochloride (168 mg, 0.88 mmol),

HOBT (119 mg, 0.88 mmol), and iProNEt (1.5 mL, 8.8 mmol}, and 4,6-

15 dimethyl-3-pyrimidine carboxylic acid (134 mg, 0.88 mmol) were taken up in
CH2CN and stirred at 25° C for 20 hours. The solution was concentrated.
The residue was partitioned between EtOAc and 1 N NaCH. The aqueous
layer was extracted with EtOAc. The combined EtOAc layers were washed
with brine and dried with NaxS0O,. Filtration and concentration followed by

20  purification via preparative, thin-layer chromatography (30/1 CH.Clz/7 N
NHs, Si0;) gave 172 mg (68%) of Compound 8. The amide was taken up
in EtOAC and was precipitated as the HCi sait upon addition of 2.0M HCl in
Et:O0. m.p.{HCl salt) : 168-170 C. HRMS {(MH+) calc'd for 576.2338;
Found: 576.2331.

The following compounds were prepared via similar procedures:

Table 3
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Compound 69
Step 1

3-Amino-6{trifluoromethyl)pyridine (1.0 g, 6.2 mmol), N-Boc-4-
piperidone {1.5 g, 7.4 mmol), Na(AcO);BH (2.0 g, 8.3 mmol), and AcOH
10 (0.35 mi, 6.2 mmol) were taken up in 1,2-dichioroethane and stirred at 55
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°C for 17 hours. The soilution was diluted with CH,Cl, and quenched with 1
N NaOH. The aqueous layer was extracted with CH,Cl,. The combined
organic layers were dried (Na,S04), filtered and concentrated to furnish a
yellow oil. The residue was resubjected to the reaction conditions for 20

5 hours. After workup, a yellow oil was obtained. The amine product was
purified via recrystallization (CHCls/hexanes) to give 1.6 g (75%) of the

amine.

Step 2
10 The amine from step 1 (500 mg, 1.45 mmol), PhsBi (1.28 g, 2.9

mmol), Cu(OAc); (530 mg, 2.9 mmol), and Et;N (0.40 mlL, 2.9 mmol) were
taken up in toluene and heated at 90 °C for18 hours. More Ph;Bi,
Cu(OAc),, and EtsN were added, and the reaction was stirred at 90 °C (48
h). The solution was filtered through Celite and concentrated. Purification
15 via flash chromatography (3/1 hexanes/EtOAc, SiO;) gave 352 mg (58%) of

the diphenyl amine as a colorless oil.

Steps 34560 and 7

The Boc amine from step 2 was converted into the pyrimidine amide

20 following steps 3-7 described above in Example 2AD. Purification via
preparative thin layer chromatography {3/1 hexanes/acetone, SiO2) gave
49 mg of Compound 69. HRMS (MH+) calc'd for 553.2903: Found,
553.2907. m.p.(HCI): 189-193 C. ICso = 0.11nm

25 The following compounds were preparad via similar procedures:
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Example 4
GN N
o
Compound 108
5 Step1

The ketone 5 (5.0 g, 16.9 mmol)}, benzy!l amine (1.67 mL, 15.3
mmol), Na(AcO);BH (3.89 g, 18.4 mmot), and AcOH (1.1 mL, 18.4 mL)
were taken up in CH,Cl; and stirred at 25 °C for 18 hours. The solution
was diluted with CH,Cl; and quenched with 1 N NaOH. The agueous layer
10 was extracted with CH;Cl.. The combined organic layers were dried
(Na;80,). Filtration and concentration followed by purification via flash
chromatography (20/1 CH.Cl2/7 N NHa in MeOH, S10,) gave 5.79 g (97%)

of an amine product,

15 Step2
The amine from step 1 (200 mg, 0.52 mmol), 4-bromo-pyridine HC!

(202 mg, 1.04 mmol), Pd{OAc}, (23 mg, 0.1 mmol), P({Bu); (84 mg, 0.42



0. 1562 22194 WO 03/020716 -68 88 89 90 N O N N-IIT. NO" 91 92 N ci

gN MOd N Ocl 093 N; -,,~N2BF][ B2001, PCT/] 51121%78’3[1(@.51.20@
577.2297 0,8 577.2286 3.4 499.3180 0.12 4.1 548.2795 552. 2293 0.21
502. 2975 WO 13/020716 PCT/USHZITIRY
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mmol), and NaOiBu (200 mg, 2.1 mmol) were taken up in toluene and
heated at 110-°C for 17 hours. The solution was cooled and partitioned
between EtOAc and water. The aqueous layer was extracted with EtOAc.
The combined organic tayers were washed with brine and dried in Na;S0;.
Filtration and concentration followed by purification via preparative thin-
layer chromatagraphy (30/1 CH>Clz/7N NH3 in MeOH Si0;) gave 129 mg

(54%) of an amino-pyridine product.

Steps 3 and 4
The Boc amine from step 2 is treated according to the procedures

described above in steps 6 and 7 in Example 2. Purification via preparative
thin-layer chromatography (30/1 CH2CI2/7 N NH3 in MeCH, Si02) gave 85
mg (68 %) of an amide product (Compound 108). The amide was taken
up in EtOAc and was precipitated as the HCI salt upon addition of 2.0M HCI
in Et;O. m.p.(HCl salt) : 182-189 C. HRMS (MH+) calc'd for 499.3185;
Found: 498.3181. [Cs = 0.8nm

The following compound was prepared via similar procedures:

Table 5
Example Structure HiV i HRMS |
" Replication | found (MH")
{luciferase)
IC50 nM
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Compound 110
Step1 _
5 8-Amino quinoline (1.0g, 6.9 mmol), ketone 5 (3.08g, 10.4 mmoal),

AcOH (1.11mL, 12.3 mmot), and Na{AcQ);BH (2.9g, 10.4 mmol) were
taken up in 30 mL. CICH,CH-CI and stirred at 25°C for 16hours. The
solution was diluted with CH,Cl; and quenched with 1M NaOH. The
aqueous layer'.was extracted with CH,Cl,. The combined organic layers

10 were dried over Na-S0y;, filtered, and concentrated. The crude product was
purified via flash chromatography (gradient 2:1 — 1:1 hexanes/EtOAC) to
afford 2.66 g (91%) of an aniline product.

Step 2

15 The aniline (85mg, 0.20 mmol), propanal (23mg, 0.4 mmol), and
Na(AcQ);BH were taken up in CH2Cl> (2 mL). The solution was allowed to
stir at 25°C for 16 hours. The solution was diluted with CH»Cl» and
quenched with 1M NaOH. The aqueous layer was extracted with CH,Cl,.
The combined organic tayers were dried over NayS0O,, filtered, and

20 concentrated to afford 100 mg of a tertiary amine. The product was used

without further purification.

Step 3
The Boc carbamate and 4.0 M HCI in dioxane (2 mL) were taken up

in MeOH (4 mL) and the solution was stirred at 25°C for 3 hours. The

ra
L]

solution was concentrated. The HCI salt of the deprotected amine

produced here here was used as is in the next step.

Step 4
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The HCI salt from step 3, EDCI hydrochloride (61 mg, 0.032 mmol},

HOBt (43mg, 0.032 mmol), iPraNet (0.365 mL, 2.1 mmol), and 4,6-dimethy!-
3-pyrimidine carboxylic acid (49 mg, 0.32 mmol) were taken up in MeCN (2
mL) and stirred at 25°C for 24 hours. The solution was concentrated. The

5  residue was parttioned between EtOAc and 1 N NaOH. The aqueous layer
was extracted with EtOAc. The combined organic layers were washed
with brine and dried over Na;S0O,, filtered and concentrated. Purification
via preparative, thin-layer chromagotraphy (95/5 CH,Cl,/MeQH) gave 60
mg (57%} of an amide product (Compound 110). The amide was taken up

10 in EtOAc and was precipitated as the HCI salt upon addition of 2.0 M HCl in
Etz0. m.p. (HCI sait): 181°C (decomposition). HRMS (MH+) calc'd
501.3342; found: 501.3349. IC5p = 23nm

Example 6
15
CHs
o N
o L~ \C\/\ N
K\) \/N\Hﬁ,r\l
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Compound 111
Step 1

8-amino quinoline (4.5g, 31.3 mmol), N-chlorosuccinimide {4.80g, 36
20  mmol) was taken up in iPrOH (50mL) at 60°C. The mixture was heated to
reflux and stirred for 20 min. The solution was cooled to 25°C and
concentrated to 1/3 original volume. The mixture was partitioned between
CH,Cl, and water. The aqueous layer was extracted with CH,Cl,. The
combined organic layers were dried over Na,SOq, filtered, and
25 concentrated. The crude product was purified by flash chromatography
(5:1 hexanes/ EtOAc) to afford 1.90 g (34%) of a 8-amino-4-chloro-

quinoline product.

Step 2



.N.~Nn 1 1 504.3696 Exanple 4 N N N T 1 Conpound 108 610.2057 5 Step 1
The ketone 5 (5.0 g, 16.9 mmol), benzyl amine (1.67 ni, 15.3 26nfdB)200¢
Na(AcO) 3R (BpRcd, 18.4 mmt), and AcOH (1.1 nl, 18.4 nl)cpehe-taken up in
CH2CI 3 and stirred at 25 C for 18 hours. The solution was diluted with
CH2Cl 2 and quenched with 1 N NaOH. The aqueous |ayer io was extracted with
CH2- C12. The conbi ned organic layers wer® dried (Na2SOQ4). Filtration and
concentration followed by purification via flash chromatography (20/1

CH2CI 2(7 N NH3 in : o i t. 15
Step 2 The ami ne firvgm L{]'ié[@l%}gg%%%hg? @mgozf§ ?T‘Tqurie? Pél?gﬁgﬁf[@ %&%ﬁgéH@ (202

my, 1.04 nmol inL, 2&(mro)at), @8 MNe(AdD 1BHBLGSg, A BmBol) 8veragakdn 4@ VB0
03/ 020716 -72 PCT/ US021' , NaCt Bu (200 mg, 2.1
ol ) were taﬂﬁﬁéﬁgﬁ?ﬁg@ uhaliged at %éﬁ&zﬁ'%%ﬂﬁ?gﬂ?%ﬁmwgﬁm'@%

sol ution vas ARl G &R dcheassit 6 NBOIH ETRBGGRE,ua Rl wathe aqueous

| ayer was extracte e conbined organic layers were washed

with brine andxidadted with S2S4. THe Eombirstd ongasnullayerscesta dtiedovéol | owed by

purification yi reparative. thin- | r .chromat ogr aphy (30/1 CH2Cl 2/ 7N NH3

in MeOH Si O2) K’S‘Z%@*‘l %”rﬁﬁ are%gg}&c%@trajéga i"YFo=TH PiFgP&%CtM%%HBWedSY'QpS 3 and 4

10 The Boc amj I -1 heak | 3

descri bed ab(r)q\]/gé-iI %ﬁgﬁéébﬂg%ga%nyd@7 in Eﬁ%&%ﬁgﬁggtd;ﬂﬁ@%gﬁ ﬁ%?gpfﬁpar ative
quinoline as a yellow oil/foam.

10 Step3
The quinoline from step 2(144mg, 031 mmol), methyl iodide (67mg,

0.47 mmol), and cesium carbonate (153 mg, 0.47 mmol} was taken up in
DMF (3 mL) in a sealed tube and heated to 100°C for 24 hours. The
mixture was cooled to 25 °C and diluted with EtOAc. The organic layer was

15 washed with water followed by brine. The organic layer was dried over
Na,SQy, filtered, and concentrated. The crude product was purified via
preparative, thin-layer chromagotraphy (2:1 hexanes/EtOAc) to afford 14
mg {10%) of a methylated amine product.

20 Stepd
The product of step 3 was treated as described above for Example 5
(steps 3 and 4) to furnish the crude pyrimidine amide. Purification via
preparative, thin-layer chromagotraphy (99:1 85/5 CH,Cly/MeOH:7 N NH; in
MeOH) gave 8 mg (53%} of Compound 111. The amide was taken up in

)
L

EtOAc and was precipitated as the HCI salt upon addition of 2.0 M HCl in
Et,O. m.p. (HCl salt): 164-167°C (decomposition). HRMS (MH+) calc'd
507.2639; found: 507.2634.

Ll
[t

Example 7



thin-1ayer chromatography (30/1 CH2CI 217 N NH3 in MeOH, Si Q2) gave 95 ng
(68 %9 of an am de product (Conpound 108). The am de was taken 7@prHPN0E OAC
and was Mol ed as the HCl salt upon addition of 2. | 1o, hn Et20
m p. (HC R@?ﬁ’?@‘ﬁisz- 189 C. HRVB (M+) calc'd for 499.31%519&8%3:"”

499. 3181. I1C50 = 0.8nm The foll ow ng compound was prepared via simlar
procedures: 20 Table 5 Exanpl eStructure7&kVHRVS Replicationfound (M)
(luciferase) 1C50 nM 109. ~~ 0.3499.3180 NNN o i 2 8 FEB 2>0 WO ]
113/112f1716 PCT/t SI12/773'i 9 _~(3 Exanple 5 Conpound 11U Step | 5 8-Am no
quinoline (1.0g, 6.9 mml), kéto 5 (3.08g, 10.4 mmol), AcOH (1.11 ni,
19.3 mmol ), and Na(AcO) 3BH (2%0.4 nmmol ) were taken up in 30 nL

Cl CH2CH2Cl and stirred at 25C for hours. The solution was diluted with
CH2Cl 2 and quenched with 1M . gueous | ayer was extracted with
CH2Cl 2. The conbi ned organi c llaye 0 werie . dried qver Na2SO4, filtered, and
concentrated. The crude product®™was puri 1] ed)vi /fl\ﬁash chr omat ogr aphy
(gradient 2:1 - 1:1 hexanes/ EDE®ed to afflardN2. N(91% of an aniline
product. Step 2 15 The aniline £85ny, +g. 20 mmoii), dropanal (23ng, 0.4 mol),
and Na(AcO) 3BH were taken up i CHZ(EI' (2 m).¥The solution was allowed to
stir at 25C for 16 hours. The solution was diluted with CH2Cl 2 and quenched
with 1 M NaOH The aqueous |ayer was extracted with CH2C 2.

Compound 112

Step 1
5 Compound 108 (10.5 grams) and TFA (20 mL) were taken up in

CH,Cl, and stirred at 25 C for 12 hours. The solution was concentrated,
and the residue was partitioned beween CH;Cl, and 1 N NaCH. The
aqueous layer was extracted with CH.Clz. The combined organic layers
were dried (Na;S04). Filtration and concentration gave an amine product.
10
Step 2
The amine from step 1, 4,6-dimethyl-3-pyrimidine carboxylic acid (6
g), EDCI {8.6 g), and iPr,NEt (7.8 g) were taken up in CH3CN and stirred at
25 °C for 10 hours. The solution was concentrated, and the residue was
15 partiioned beween EtOAc and 1 N NaOH. The aqueous layer was
extracted with CH,Cl.. The combined organic layers were washed with
brine and dried (Na.SO,). Purification via flash chromatography (3%-5%
MeOH in CH.Cl,, SiQ;) gave 4.9 grams of a pyrimidine-ketone product.

20 Step3
The ketone from step 2 (1.65 g, 4.99 mmol), Na(OAc);:BH (2.1 g),

AcOH (1 g), and (+/-)-3-amino-N-Boc-piperidine (1 g) were taken up in
CH,Cl» and stirred at 25 °C for 48 hours. The solution was diluted with
CH,Cl, and washed with 1 N NaOH. The aqueous layer was extracted with

25  CH:Cl,. The combined organic layers were dried (Na>50,). Filtration and
concentration followed by purification via flash chromatography (3%-10%
7N NH3z in MeOH/CH,Cl», SiO,) gave 1.7 g (66%) of an amine product.



The conbi ned organic |ayers were dried over Na2SO4, filtered, a&%s‘?ﬁ?gs .
concentrated to afford 100 ng of a tertiary am ne. The product &8

W t hout fwdhgpepdrification. Step 3 The Boc carbamate andpéLTﬁ.g.‘[\'/l,l.—llcjij.ﬂJ
in.dioxane (2 nL) were taken up 25 in MeOH (4 nlL) and the solut1on was
stirred at 25C for 3 hours. The solution was concentrated. The HCl salt of

t he deprotected amne produced here her’éd -was used as is in the next step.
Step WO 031(120716 -74 77 ,Frq 71!'f~ PCT/CSI _ _i3H9 The HCl salt fromstep
3, EDCl hydrogfepoti de (61 ng, 0.032 mmol ), HOBt (43ng, Q 032 mmol ), i Pr2Net
(0.365 m, 2.1 mml%‘;qa and 4, 6-di net th - 3-pyrimdine carboxylic acid (49 ng,
0.32 Mol ) were také® amneirapeien 3 (449 mangeazyliiradide (2B@ k24 Chour s.

The sol ution C s ' [ etween Et OAc
and 1N nacr (e SRERTHG el werSheane g O BRTOBRS br PRSUREHEED: e
organi ¢ | ayersolugsrewssgimtitiovéd befwvdemeEaDwic dﬁﬂ&»dat@V.errhbl@Zﬁ@éusflwér&ﬁ@ﬁ and
concentrated. Purification via preparative, thin-layer chromagotraphy (95/5

CH2Cl 2/ Me®H) greaeteslowitingtodeoy Thsr cormbiiadaerggnisday ers weimwased Yo.brfise ani de

of 2.0 M o UeEeEs Ol MER BRI HrARa BN VBB e
calc'd 501. 3kl chiromutog&phy3349MaCEE0n ERBYNFEDPh e 800 InEbBaNenelt N N

4 " ~~ N1, I NNY ~ Conpound 111 Step 1 8-amno quinoline (4.5g, 31.3
mol ), N chl 3O§EcRiofURt-de (4.80g, 36

10 Stepd
The amine from step 4 (300 mg) and 4.0M HC! in dioxane (10 mL)
were taken up in MeOH and stirred at 25 °C for 10 hours. The solution was
concentrated. ' The residue was partitioned between CH,Cl,. The aqueous
layer was extracted with CH2Cl>. The combined organic layers were dried
15 (Na,S0Q4). Filtration and concentration gave 200 mg of a deprotected

amine product.

Siep 6
The amine from step 5 (100 mg) and cyclopropyisutfony! chiloride (50

20 mg) were partitioned between CH,Cl; and 1 N NaOH. The mixture was
stirred vigorously at 25 °C for2 h. The layers were separated and the
aqueous layer was extracted with CH.Cl,. The combined organic layers
were dried with Na;S04. Filtration and concentration followed by

purification via preparative thin-layer chromatography (9 % MeOH in

[
LA

CH2Cl5, Si0») gave 50 mg of amide product (Compound 112). The amide
was taken up in EtOAc and was precipitated as the HCI salt upon addition
of 2.0M HCl in Et,0. m.p.(HCl salt) 1 190-195 °C. HRMS (MH+) calc'd for
609.3587; Found: 609.3578. ICsp = 30nm

30 The following compound was prepared via similar procedures:

Table 6



20 mmol ) was taken up in i PrOH (50m) at 60C. The m xture was heated to
reflux and stirred for 20 mn. The solution was cooled to 25C
concentrq{sqykﬂwill{s original volunme. The m xture was partl%gp% tgéf\x%m
CH2Cl 2 and"water. The aqueous |ayer was extracted with CH2 'conbi ned
organic layers were dried over Na2SO4, filtered, and 25 concentrated. The
crude product was purified by flash chrormtography (5:1 hexanes/ EtOAc) to
afford 1.90 g (34% of a 8-am no-4-chi oro- qU| nol i ne product Step-2 2 8.F E
B 20UF, WO (Ir3#921tiio—PCr1-S02% =75 Thequit
(3.18g, 10.7 m#ﬂe;\ca-l (1.16 né‘tﬁg@—i moi ), and Na(
nmol ) were taken up in 30 nL Cl CH2CH2CI and sti rredR
The solution|was diluted. with CH2Cl 2 and quenched w't

1)
4

) (
I|85§oﬁ rfo&ﬁd@ﬁ?‘lwﬁ
OH The :

aqueous | ayell was 5 eXftracted with CH2Cl 2. The co ﬂiﬂﬁ_@!ﬁﬁil c layers were
dried over MNa2SO4, fijltered, and concentrated. Th c; % gjo uct was
purified via| flash chromatography (2:1 hexanes/ Et QAc rd 2.0 g (61

% of the quinoffye as a yeklow oil7foam 1 o Step 3 Thg qui nolggae3izpm
step 2(144ng, 031 nmol|), ne h |_iodide (67ng, 0.47 nmol), and cesium
carbonate (153 ng, 0.47 mmol s taken up in ~MF|(3 nL) in a seal ed tube
and heated t¢ 100C fon 24 hpmjila@q mxture was cooled to 25 C and dil lfted
e
v

with Et OAc. The organic | ay ed.W th ter followed by brine.
The organic llayer was|drie

W/f&/ ered,| and concentrated. The
crude product was purified VIC@1 prepar et | hi n- Iayer chrorrigotraphy (F

hexanes/ Et OA¢) to afford 14 nﬁ (108&3 of @ nethyl atled amine product. 20 Step
4 The product of step]3 was treated as _descri bed adove for Exanple 5 (steps
3 and 4) to furnish the crude pyrimdine am de. Purification via
preparative, thin-layer chromagotraphy (99:1 95/5 CH2CI 21MeOH: 7 N NH3 in
MeCH) gave 8 ng (53% of Conpound 111. The am de was taken up in 25 Et OAc
and was precipitated as the HC salt upon addition of 2.0 MHC in Et20.
mp. (HC salt): 16¥hilGie pesestiventipbmps dqRvsigaaibpddalceniunction with

5 the specific embodiments set forth above, many alternatives, modifications

and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall within

the spirit and scope of the present invention.



507. 2639; found: 507.2634. ~o0 Exanple 7 2 8 FE8 20Ds WD 0310 2 0 7 1 6 -76 N
l-," 0=S=0 Conmpound 112 PCTI Li 51)21273S9 Step 1 5 Conpound 108 (10.? rans)
and TFA (20 nL) were taken up in CH2Cl 2 and stirred at 25 C forlZ H%D}ﬁs.
The solution was concentrated, and the residue was partitioned beween
CH2C 2 and 1 N NaCH. The aqueous |ayer was extracted with CH2Cl 2. The
conbi ned organic |layers were dried (7§la2804). Filtration and concentration
gave an amne product. 10 Step 2 Thé‘am ne fromstep 1,

4, 6- di met hyl -3-_'p rimdine carboxylic acid (6 g), EDCl (8.6 g), and i Pr2NEt
(7.8 g) mr%ké:%%ﬂaﬁa\l and stirred at 25 C for 10 hours. The
sol ution was concentrated, and the residue was 15 partitioned beween Et OAc
and 1 N NaQH The aqueous | ayer extracgted with 2Cl 2. The conbi ned
organi c | ayers \é%ﬁ%%‘iﬁe#?ﬁm\é@i}ﬁ%‘a 3%‘6&3?4?55%%04) . Purification via
flash chromat ography (3% 5% MOH in CH2O 2, Si02) gave 4.9 grans of a
pyri m di ne-ketone product. 20 Step 3 The ketone fromstep 2 (1.65 g, 4.99
mmol ), Na(OAc)3BH (2.1 g), AcRH (R%g), and (+/-)-3-ani no- N Boc- pi peri di ne
(1 g) were taken up in CH2CI 2! and stirred at 25 C for 48 hours. The
solution was diluted with gH2 a shed with 1 N NaOH. The aqueous
| ayer was extracted wth 25 CH2Cj2. Thé cogbi ned organic |ayers were dried
(Na2S04). Filtration and concent owed by purification via flash
chromat ography (3% 10% 7N NH3 in MeOH|CH2C12, § O2) gave 1.7 g (66% of an
am ne product. 28 FEB 2005 WO 03102117 p 4

5 | o

or a pharmaceutically acceptable salt or solvate thereof; wherein:

R'is
RS v R
| S I .
{
Q Q
. R ,

Ré
RB
10 R2 is selected from the group consisting of H, atkyl, aryl, arylatkyl,

heteroarylalkyl, alkytketone, arylketone, atkyl, haloalkyl, cycloalkyl,
cycloheteroalkyt, cycloalkylalkyl, alkylsulfonyl, arylsulfonyl, alkoxyalkyl, or
amide;

15
R’is selected from the group consisting of aryl, 6-membered
heteroaryl, fluorenyl; and diphenylmethyl, 6 membered heteroaryl-N-oxide,

RS s $1s
-—'C “ -—C—heteroary!

- N\ / and éﬂ ]

R , wherein said aryi, fluorenyl,

dipheny! or heteroaryl is optionally substituted with 1-4 substituents which



The amine fromstep 3 (400 ng), benzyl bromde (0.2 nm), Cs2C38 41 g), and
KI (10 ng) were heated in DMF at 100 C for 12 hours. The solution was
partitioned between Et OAc and water. The aqueous |ayer was 5 exragtgedt pighch
Et OAc. The conbi ned organic | ayers were washed with brine and dried
(Na2SO™4). Filtration and concentration followed by purification via flash
chromat ography (3% McOH in CH2C 2, Sja?) gave 300 ng of a benzyl am ne
product. to Step 5 The amne fromstep 4 (300 ng) and 4. OM HCl in di oxane
(10 nL) were taken up in MeOH and stirred at 25 C for 10 hours. The

sol uti on wa§an ioesama @Lifiereat apdiamk indraendritly saleried Modt thecaraumecl 2. The

aqueous la . Maghe g1 b1z 52. The conbi ned organic | ayers were
B ERTRT R G A,

dried is ( ttation‘and concehtrati on gave 200 ng of a deprotected

am ne gr o?uct . Sﬂéﬁg) 6-3Tashstiftisnts ﬁeiemgdtfﬁqmn the( dddpraphsistidgof ¢, dio,py| ﬁul f onyl
chloride (50 20 ng) vwere partitione etween CH2Cl 2 a 1 N _NaOH The
mi xture was 2kl hajoasyl 2jke uﬂ?oﬁ'l‘ybW&H%ﬁoamwv‘ﬁi@'dﬁa&gﬁsoﬁgﬁea’é’épar ated

Myer o der MRS RRT IR, COHak. C(OIB Choy IOl ERIRSfeR 00 1
purificati oGeally-Di(RHIBALRTe -acwgtas)a&yb@(cz)mﬂf?ai’*ogwp@ow. GO ij n 2s
CH2C12, SiO ' 112).. i
Caken-up | n R s, Br 2EtarpeBICa ey R okl Kbt on “of
2. OM HOL | nCROR0-CADINFEHEF, SOIOINH;, IO@)MARIOH, BB fakyy) calc' d for

609. 3587; Foung: 609.3578. | C50 = 30nm 30.,The follow ng conpound was
prepar ed vi &I(B%ﬁ?ﬁ%ﬂ e efralaliy-NERAIE0RRD 0310 20 7 1 6 2 8 FEB 20 PCT/ 1

oozt 2,388 ) LB RAR)NEE QORI JEUBBIGRRIR R, AT [ Yoty NHy)
(C+-Ce)alkylSO,NR?'R? and -SO,NR?'R%, wherein R* can be the same or
different and is independently selected when there is more than one R?
present,

R® is selected from the group consisting of H, arylalkyl, (C,-Ce)alkyl,

15 RParyl(Cy-Ce)alkyl-, R™-heteroaryl(C,-Ce)alkyl-, -SO-(C,-Ce)alkyl, -SO-(Cx-
Cs)cycloalkyl, -SOzaryl, R®-aryl-S0;-, -C(0)-(C1-Ce)alkyl, -C(OM(C-
Cs)cycloalkyl, R8-aryl-C(O)-, -C(O)NR?'R?, and -SO,NR?'R%;

RE is H, -(C,-Cs)alkyl, or -{C+-Ce)haloalkyl;

R’ is selected from the group consisting of aryl, substituted aryl,

20 heteroaryl, alkyl, haioalkyl and cycloalkyl;

R® is 1, 2 or 3 substituents selected from the group consisting of H,
halo, (C1-Cs)alkyl, (C1-Ce)alkoxy, -CFa, -OCFa, CH3C(O)-, -CN, CH3SO>-,
CF3S0,- and —NH,, wherein R® can be the same or different and is
independently selected when there are more than one R® present;

25 R®, R' and B can be the same or different and are each
independently selected from the group consisting of hydrogen, {C,-Cg)alkyl,
and -(C1-Cg)haloatkyl:

R and R* can be the same or different and are each independently
selected from the group consisting of {Cy-Cglalky!, -(C+-Cg)haloalky!,

30 halogen, -NR'PR?, -OH, CF, -OCH;, -O-acyl, and —~OCF3;

R is selected from the group consisting of hydrogen, R', H,
phenyl, -NOg, -CN, -CHyF, -CHF, -CHO, -CH=NORg, pyridyl-N-oxide,
pyrimidinyl, pyrazinyl, N(R20)CONRzRz1, -NHCONH(chioro-(C;-Ce)alkyt), -



| C5" nM 113 CH3 O NT NN O=5=0 N N 40 1 583.3422 Wile the present

I nvention has been described in conjunction wwth 5 the specific enbodi nents
set forth above, many alternatives, nodifications and variations thgifeafs
wi |l be apparent to those of ordinary skill in the art. Al such
alternatives, nodifications and variations are intended to fall within the
spirit and scope of the present invengion. 28 FEB 2006 .79 WHAT IS CLAI MED:
1. A conpound represented by the structural formula | 5 0 1 or a

R or R, M AMEONHEESC Bt e ek Nr oG erght Wil Saryi
arylal kyl, hytrIOery NHSO Nﬁtlf-ﬂsb’eﬁm)??w%@&(@@ﬁ'?@k tfilrlf@ozdl%')gal kyl,
ﬁy , cycl oa yl, a yYsuI

cycl oal kyl, cycl ohet er oal cyc onyl ,""aryl sul f onyl ,

al koxyal kyl ,NHEO6pi-Gelalins, (%G1s)cydbdksé£%r£0fﬁ’®ﬂéz. g80uRZconsi sting of aryl,
o renber ed JSUHASKL a5 SO I8l RISOIEE N hlon e BT
5 CONR'R?, -CON(CH,CHz0-CHa),, -OCONH(C;-Cglalkyt, -COzR1g, -
Si(CHs); and —B(OC(CH3):)z;

R is selected from the group consisting of (C1-Cg)alkyl, -{Cs-
Cs)haloalkyl -NH; and R -phenyt;

R is 1-3 substituents selected from the group consisting of

10 hydrogen, (C+-Cg)alkyl, -(Cs-Cg)haloalkyl, -CF3, ~CO,R%, -CN, (C-
Cs)alkoxy and halogen; wherein R'® can be the same or different and is
independently selected when there are more than one R present;

R'® and R" can each be the same or different and are each
independently selected from the group consisting of hydrogen and (C;-

15 Cg)alkyl, or

R and R together are a C»-Cs alkylene group and with the carbon
to which they are attached from a spiro ring of 3 to 6 carbon atoms;

R, R? and R? can each be the same or different and are each
independently selected from the group consisting of H, (C+-Ce)alkyl and

0 {CyCs)cycloalkyk; '

R? is selected from the group consisting of {C1-Cg)alkyl, -(C{-
Cs)hatoatkyl, {C,-Cs)hydroxyalkyl, (C2-Ce)alkylene, (C3-Ce)cycioalkyl, aryt
and aryl(C4-Ce)alkyi-,

A is selected from the group consisting of  {C4-Ce)alkyl, and (C»-
25 Ce)alkenyl.

M is aryt or heteroaryl optionally substituted with R*;

Q is CH or N; and

X is selected from the group consisting of CH2, SO,, SO, S, and O,
with the following proviso:

30 when R' is phenyl, pyridyl, thiophenyl or naphthyl, R? cannot be H, -

(C1-Cs)alkyl or -C(O}HCq-Ce)akyl;



1 117 wherein said aryl, ftuorenyi, diphenyl or heteroaryl is optionally
substituted with 1-4 substituents which 2BFEB20Lt -80 can be the sane or
different and are independently selected fromthe group consisti ﬂgﬁ of8 W
Rig- R13, R14 and RT5; R4 is 1-3 substituents selected fromthe group
consisting of H halo, alkyl, haloalkyl, alkoxy, cycloalkyl,

cycl ohet eroal kyl, am de, CF3, OCF3, aByA, 5 heteroaryl, -XR7,

-C( 0O C3-C8cycl oal kyl, -C(O C3-CBcycl ohet eroal kyl, -(C,

C5) al kyl - N(R21) 802R22 -(C, -C6)al k I- O NR20R21, -CN, -CO2H, -CO2R2°
R8-aryl (C, :{ﬂil)uhkﬁﬁlmpanSS bthesvise indigated,C6) al kyl -, -C(O) - (C, - C5) al kyI

R G0 Rz, PRI ERRE Y 51&?@%5%%‘“?@?0%?3@5 o 6P 1

-(C -G6)al kbfhn&ﬁé@éﬁ&%bﬁ@ﬂ%ﬁ‘&o 20(carbd alomdanithegRail: . - (C, - C5) al kyl - NH2,
(C, -Co6)al kyl SO2NR2' R22 and 02NR21R22, wherein R4 can be the sanme or

different and i shalaumeansdueroy chlore ramoMdefa 9OLBSI s nore t han one R4
t; RS
UGyl kot |+ HRGGE ol AP EIBLBnE Rp Tctp il Slom byt 1
- Sae- (C, - Co) al kytyclodiGl™ ri€3ns Sfipoarbmati& mano- SORwlticytlic M8edurinly- SO2- |
O C -C5)alk | k R8- | O O NR2 R22,
ag((j )sc()zNR? 5 gOfRB"?’CéQ)Fﬂg%@Pi%%‘ Oa*O’X%r (catr )C/ZG) %I éa| kyIC( )R is

sel ected fromt h@cﬁ%aﬁﬂ?ﬁ nRddr G ﬁén-afdfhahcsrﬁ@ﬁé-' 6ﬂfb§lﬂcﬁih¥|msec?u
heteroaryl, alkyl’, haloal kyl and cycl oal kyl; RS8 . or 3 substituents

sel ected f mmayﬁter@ comprisiog Ji teti0Tiigsarbon akms wf(e@emctbg syHghetera@rylCo) al koxy,

-CF3, - q—@,q N??N rein R5 can be
t he sarre or 8.f er en?:"mélar;@1>|s &é r%i%éﬁéﬁg)a c@rf]eét V\hgeMr?t here are nore
t han one R&eﬁereamm(s) @ferﬂmnngz;’a mbb@cmnngetmtttaresanwlded tolatftherimgs and are
(e ey ar kB ot Bhnteit BaiBEh R on G bodr SRR o O, O e e
different and af Emnsmmotrﬂiqnoqeﬁoemtradltlf:ychmrinb&ysmup consi sting of

(C, -0Co)al kyI (C, -C6 |.oal kyl hal ogen, -NR 9R211, -OH, CF3, -0CH3,
-0-acyl, l'n \gl{? E@g‘a'"?'romthe group consi sting of hydrogen.

R1, H "heteroaryl represents cyclic aromatic groups of 5 or 6 ring atoms or
bicyclic groups of 11 to 12 ring atoms having 1 or Z heteroatoms
independently selected from O, S or N, said heteroatom({s) interrupting a
carbocyclic ring structure and having a sufficient number of delocalised pi
electrons to provide aromatic character, provided that the rings do not contain
adjacent oxygen and/or sulfur atoms;

=arylalkyl” or “aratkyl” represents a moiety containing an atkyl linked to
the main group or ring via an aryl group;

“heteroarylalkyl® represents a moiety containing a heteroaryl group
linked to the main group or ring via an alkyl.



phenyl, -NO2, -CN, -CH2F, -CHF2, -CHO, -CH=NOR, 9, pyridyl-N oxide,
pyrimdinyl, pyrazinyl, N R20) CONR20R21, - NHCONH(chl oro(C, -C6)al k !ﬂ) ﬁ.ﬁ F
E 8 200 811 NHCONH((C3-C, 0)-cycloal kyl (C, -C5)al kyl), -NHCO Cl1- CG& E(E)BI 3 0t

- NHCQCF3, - NHCOCF3, - NHSO2N( (Cl-C6)al kyl)2, -NHSOz(Cl-C6)al kyl,

-N(SQ2CF3) 2, - NHCO2(C1-C6)al kyl, (C3-C,0)cycioal kyl, -SR22, -SORz2,

-S2R22, - SO2NH(C1l-C6 al kyl), -0802(86,‘1 C6) al kyl, -0S02CF31

hydroxy(C, - C5)al kyl, 5 CC]\IR‘ 9R20, - CON(CH2CH2-0- CH3) 2, - OCONH( C1- Cs)al kyl

-Q02R19, - S 3 d | ect d f h
consi sting %:‘( ) S %%)S%fW5§J%W$|Se rd éﬂe%t Fgr!gr% eﬁy?rog& is
1-3 substituent %ﬁgﬂggfﬁal oaI '@B Afe o QH@ Réq:@%éﬁd Rhﬁré’ﬁs dreﬂnQM(ilﬁ agaen,

( Cl1- C6) al kyl , - CF3, Cs) al koxy and
hal ogen; wher ei rfofRhkingaablee the same or d| ffer ent and |s i ndependent |y
sel ected when there are none—t-han—eneRiorpresents—RIG—and-Rl#A can each be

the same or {di® flerent and®™are each jindef
consi sting df thydrogen and (G~_35 G5)&dMkyl, or R16 T toget her are a
C2- C5 al kyl gne group and wit the carh to NhIChthy e attjached froma

Spiro ring ﬁf 3tod.c nms; Rig, R2)an{l R7' ®&an ¥ach be fthe same or
different arld are eac ndependently sel €€ted fromthe' group cpnsisting of
H (C-06)alikyl land C3- CG)cycIoaI kyl; R2R is selected fromthe group

consi sting g4 -Co)alkyTl, ) al kyl, (C2- rhglldr oxyal kyl ,
(C2- C6) al kyliene, { (C3- C6), cyﬁlog a and aryI(C ]Cs al kyI - Ais

sel ected framthe group™ ting of@}) | kyl 25 Cs) al kenyl .
Mis aryl or|l hetroarGHs” ogtl onaIIy gubstitated with R4;1 Q i s QH or N,,and X

is selected ‘.3;. ttre—group congsi ng CHZ, SOZ. and 0, wth the
foll owi ng prfovi sp: 30 whe !ﬁ}f ny%ri lyl, thi phﬁnyl or{ naphthyl, R2
cannot be HJ| - ([C1- CG)aIk C(O}- (CT-48) abkyl ; 2 N- B MH
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81A and wherein unless otherw se indicated; "alkyl" neans an aliphatic

hydr ocar bon group which nay be straight or branched and conpri si r&gﬂjEEé?ﬂ”Zo
carbon atonms in the chain; "hal o" neans fluoro, chloro, brono or i -
groups; "ha)oal kyl™ means al kyl having one or nore hal o atom substituents;
"cycl oal kyl " nmeans a non-aromatic nono- or nulticyclic fused ring system
conprising 3 to 10 ring carbon atons; _'"cycloheteroal kyl" neans a
non-aromati ¢ nono- or nulticyclic fus®l- ring systemconprising 3 to 10 ring
carbon atons, wherein the cvclohet eroaryl has | or 2 heteroatons
mdependentl; teljected fromQ,»S or N, d heter oaw intengrupting a
carbocyclic ring structur VI ded th t he r|i ngs di not contain adj acent
oxygen and/ or sulif ur aryl " nmpans”an arjonat i c. Rycliclor

mul ticyclic 1ing systern3 corrprl sing p to 14~rijng carbon|atons; ‘jheteroaryl”

represents cycia ¢ aromatic qtups of 5 rifjng atoms_Ar_  bi cycrl i c groups

of 11 to 12 fing[atons h or 2| hig oatcms i nde emjently sel ected
fromO, S or|N, gaid h%L on(s) i pt e st i ng (;Lg clic ting
structure and haying a“sufficient nupber of»del ocall ed|[pi elegtrons to
provi de ar omat{g [Char act er, p OVi ded) T bai Tne rTngs (L/NOI contai n  adj acent
oxygen and/ ot sul fur ato aryl al kyl “ar gl kyl " qpré\sents a noiety

cont ai ni ng ap al ky Q; é t he npi mgreup {or rlmq»wra\lan aryl group;
"het er oaryl af kyl repr gent’S a noi ety contakniing a hétefoaryl g oup I|inked

to the main Wor FTng yra an arkyl
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3. A compound according to claim 2 wherein R', R? and R® each
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4. A compound according to claim 3 represented by the structural

formulae:
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5. A pharmaceutical composition comprising one or more compounds

of claim 1.



formul ae: 5 C1 28FEB2006 5 McS*"2NH AcNH 10 28FEB20D 97 n N5 11 N 10 5. A
pharmaceutical conposition conprising one or nmore conpounds of claim -

8 - 28 FEB 2005 6. A pharnmaceutical co$position conprising one o?aﬁﬁﬂéwh
conpounds of claim4. 7. The pharnaceutical conposition according to claim
5 further conprising one or nore pharmaceutically acceptable carriers. 8.

o T e (& BhafARORdd 8B RESHIGN inbikib hEldh thbfe BepctiBidrs! no. one

or nore pharnace |ca y accep e carriers FRBCeUt I cal
conposition acadaichdg to claim5, wherein said pharnaceutlcal conposition
contains a therapeutically acceptable anmount of said one or nore conpounds.
10. The pharnaceutical conposition according to claim®6, wherein said

phar maceuts cal AYTBASIMAGNRANESHBBsRohRICBRANG 16 Bldim SfERiabl ¢ amunt of

said one or nore conpounds one or re conpounds according to
claim 1 in the comprisiag onesorohore phammaceedicaibpbcoeptpbls ¢arorrs.or treating
Human | mmunodeficiency Virus. 12. Use of one or nore conpounds according to
claim4 in the nmanufacture of a pharmaceutical conposition for treating

Human 8. The pharmaceutical composition according to claim 6 further

comprising one or more pharmaceutically acceptable carriers.

9. The pharmaceutical composition according to claim 5, wherein said
pharmaceutical composition contains a therapeutically acceptable

amount of said one or more compounds.

10.  The pharmaceutical composition according to claim 6, wherein said
pharmaceutical composition contains a therapeutically acceptable
amount of said one or more compounds.

11.  Use of one or more compounds according to claim 1 in the
manufacture of a pharmaceutical composition for treating Human

Immunodeficiency Virus.

12.  Use of one or more compounds according to claim 4 in the
manufacture of a pharmaceutical composition for treating Human

Immunodeficiency Virus.

13.  The use of claim 11 wherein said treatment further comprises
administering said one or more compounds in combination with one or

more pharmaceutical acceptable carriers,

14.  The use of claim 11 wherein said treatment further comprises
administering one or more antiviral or other agents useful in the
treatment of Human Immuno- deficiency Virus in combination with said

one or more compounds according to ¢laim 1.



| munodeficiency Virus. 13. The use of claim 11 wherein said treatnent
further conprises admnistering said one or nore conpounds in conbination
with one or nore pharnmaceutical accepiable carriers, 14. The uséd HFEEIRE m
11 wherein said treatnent further conprises admnistering one or nore
antiviral or other agents useful in the treatnent of Human | mmuno-

Lo crarm 15 - o heslb BERafTg s Mneelrls TR iy PaPadint TR Gle P RUBEIne” 0T Ui T

agent is sel ecigesup consistieg offnotiposideseseisegrafschptdseoishidtors wesrse
transcriptase inhjbitors, non- nucl eoside reverse transcriptase inhibitors
and prot ease i ANcIROsKlesrevesse traasergdasy inhibitars andpietease 'letﬂtoé%ti vi ral
agent is selected fromthe group consisting of zidovudine, |am vudine,

zal ci t abi ne, di danosi ne, stavudine, abacavir, adefovir dipivoxil,

| obucavi r 16 BCHTHe6msE: ofeclaim i14i wiadrieiresaidedriviraFayent DARBle ctextl foas thee,

nevi rapi ne, del aviridine,, e{la,vi renz, PNU 142721, AG 1549, MKC-442,

(+) - cal anol i de IFOMAORSISting gLZHRYNEING; [AMMading, Zalctaking fidangsmenavi r

| asi ir, DwP; : . 26 ; ' :

Cbavirin 1L 3l Soatadt ade ol linSd, RIEICSORIRGH-THESEVLLES | e

of one or m)][ e ecuitrjpitabite, b‘ielta_c—LaEm,lDAﬁD, HMTmMactqwirappfe,alelaaﬁrﬁimceﬁti ;:al
t or treati sal i rgan tr ant. rejectiogn, graft v. hos

prpveuR R TS TR EREI T ST T U T

atopi ¢ dermat i .%bﬁw%%ﬁr i o, ﬁﬁﬁrﬂﬁﬁ Heﬁihbﬁii@lb%aﬁ)ﬁ Byip4Bhepppd.erosis. 18.

The use of claim for treating so organ transplant rejection, graft v.
host di sease, 2832a688pABTadIrarhpenavinf hydmryuren, bbarifindlls2ade1?r nultiple

sclerosis wherein, said treatnept f er c i ses administering said one
or nore conpouR§StaTHSIdEniSsHM B'r?\ln%hj?@ﬁ‘g %&P{é@“e phar maceutical |y
acceptable carriers. 19. The use of claim 17 for treating solid organ
transpl ant rejection, graft v. host disease, rheumatoid arthritis,

i nfl ammat d7y blsel ofdhrez=as mave compduingdiseofotdier bai thenmanefactse df ar eat ment

further conprises admnistering.one or re other agents useful in the
t reat ment (r)r}) sENATMArSRHA LOMP mfﬁéifﬁgﬁn%ﬂ&é@%ﬁﬁﬁa%‘ﬁn re conpounds

of claim 1. 20reiclibh, Grafiy. indkh8iskBss Sttt rcithaldi®bihtifls @ singl e package
inflammatory bowel disease, atopic dermatitis, psoriasis, asthma,

allergies or multiple sclerosis.

18.  The use of claim 17 for treating solid organ transplant rejection, graft v.
host disease, rheumatoid arthritis, inflammatory bowel disease or
multiple sclerosis wherein said treatment further comprises
administering said one or more compounds in combination with one or
more pharmaceutically acceptable carriers.

19.  The use of claim 17 for treating solid organ transplant rejection, graft v.
host disease, rheumatoid arthritis, inflammatory bowel disease or
multiple sclerosis wherein said treatment further comprises
administering one or more other agents useful in the treatment of said

diseases in combination with said one or more compounds of claim 1.

20. A kit comprising in separate containers in a single package

pharmaceutical compositions for use in combination to treat Human



pharmaceutical conpositions for use in conbination to treat Human - 100 28
FEB 200E | mmunodefici ency Virus which conprises in one container .
phar maceuti cal conposition conprisingiooe or nore conpounds of @Iaﬂafﬁfﬂ 00
one or nore pharnmaceutically acceptable carriers, and in separate

cont ai ner, one or nore phar maceuti cal conpositions conprising one or nore

antiviral or othtﬁ% r?&feﬁar rrdébir lctht'@orh%ﬁéa%ﬁn‘ea)rgne B‘SmIQH{Ear%ll nmunodef i ci ency

Virus in one acce carrliers One or nore
conpounds of clpaiammécéoﬂcmmmnosrm comprising.or@ner Pioraebmpmmaeswfds of cl aim

4 for use in nedicine. , . )
claim 1 in one or more pharmaceutically acceptable carriers, and in
separate container, one or more pharmaceutical compositions
comprising one or more antiviral or other agents useful in the treatment
of Human Immunodeficiency Virus in one or more pharmaceutical

acceptable carriers.
21, One or more compounds of claim 1 for use in medicine,

22.  One or more compounds of claim 4 for use in medicine.



