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t he conpounds. The invention also relates to the use of a conbination of a
CCR5 antagonist of this invention and one or nore antiviral or other agents
useful in the treatnment of Human | mrunodeficiency Virus (H V). The invention
further relates to the use of a CCR 5 antagonist of this invention, alone or
in conbination with another agent, in the treatnent of solid organ
transplant rejection, 20 graft v. host disease, arthritis, rheumatoid
arthritis, inflammtory bowel disease, atopic dermatitis, psoriasis,

asthma, allergies or nultiple sclerosis. The global health crisis caused by
H V, the causative agent of Acquired |munodeficiency Syndrome (AIDS), is
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successful in slowing the progression of AIDS, there is still 25 a need to
find a safer, nore efficient, |ess expensive way to control the virus. It
has been reported that the CCR5 gene plays a role in resistance to HV
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chenoki ne co- receptor nolecule, and proceeds by replication and
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dermatitis, psoriasis, asthma, allergies or muitiple sclerosis.

The global health crisis caused by HIV, the causative agent of Acquired
Immunodeficiency Syndrome (AIDS), is unguestioned, and while recent advances in
drug therapies have been successful in slowing the progression of AIDS, there is still

25 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 cell membrane
through interaction with the cellular receptor CD4 and a secondary chemokine co-
receptor molecule, and proceeds by replication and dissemination of infected cells

30 through the blood and other tissue. There are various chemokine receptors, but for
macrophage-tropic HIV, believed to be the key pathogenic strain that replicates in
vivo in the early stages of infection, the principal chemokine receptor required for the
entry of HIV into the cell is CCR5. Therefore, interfering with the interaction between
the viral receptor CCR5 and HIV can block HIV entry into the cell. The present

35 invention relates to small molecules which are CCRS antagonists.

CCR-5 receptors have been reported to mediate cell transfer in inflammatory
diseases such as arthritis, rheumatoid arthritis, atopic dermatitis, psoriasis, asthma
and allergies, and inhibitors of such receptors are expected to be useful in the
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15 mortality and progression of HIV-1 to AIDS. However, these multidrug therapies do
not eliminate HIV-1 and long-term treatment usually results in multidrug resistance.
Development of new drug therapies to provide better HIV-1 treatment remains a
priority.

20  SUMMARY OF THE INVENTION
The present invention relates to compounds useful as CCR5 antagonist

represented by the structural formula i
R? R® R4

VQJ k,HC/f

or a pharmaceutically acceptable salt or isomer thereof, wherein:

25 Q, X and Z are independently selected from the group consisting of CH and N,
provided that one or both of Q and Z is N;

R, R*, R® R®and R are independently selected from the group consisting of H
and (C,-Cg)alkyl;
R'is H, (C,-Cg)alkyl, fluoro-(C,-Cy)alkyl-, R®-aryl(C,-C,)alkyl-, R®-heteroaryi-

30  (C,-Cylalkyl-, (C4-Cg)alkyl-SO,-, (C,-Cs)cycloalky!-SO,-, fluoro-(C,-Cy)alkyl-SO -,
R®-aryl-SO -, Rg-heteroaryl-SOZ-, N(R*)(R*)-SO,-, (C,-Cs)alkyl-C(Q)-, (C,-C¢)cyclo-
alkyl-C(O)-, fluoro-(C,-C;)alkyl-C(O)-, R®-aryl-C(O)-, NH-(C,-C,)alkyi-C(O)- or R®-aryl-
NH-C(O)-;




R2 is Hor (C -C6)alkyl, and R3 is H, (C, -C6)alkyl,

(C, -Co6)al koxy(C,-C6)al kyl -, (C3 C10)-cycloal kyl-, (C Qnﬁ SEP 2005

C, 0)cycl oal kyl (C, -C6) al kyl -, R9-aryl, R9-aryl (Cl-C6)-al kyl -, eteroaryl,
or R9- het eV®AN{1IC} - C6) al kyl -, provided that both X and Z aP@T/hét*’/lé’ditlh N, or
R2 and R3 together are =0 =NOR10, =N-NR'R 2 or =CH(C, -C6)al kyl, 5 provided
t hat when one or both of X and Zis N, R and R3 together are not

=CH(C, - C6) al kyl ; and when X and Z aredeach CH, R3 can also be (C, -6)al koxy,
R9- aryl oxy, RO9- heteroaryl oxy, (C,-C6)alkyl-C(0)0-, (C -0C6)al kyl-NHC(0) O,
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hal ogen, R’).@ (C, -Co)al koxy, - G:FB CH3C(O -, -CN, CH3sSOz ,
CF3SO and N
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Fhe;dg]retehg?tfgeﬁl@l NH GI&yINBrITe oamd(Cf-Gg)aﬂa/I)HG@ys e -t he nitrogen to whi ch_
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C,c)cyclo /GB) aI k | ) r - NHCO(C, - C6) al kyl , - NHCOCF3,
- NHSO, N( R2ZJ € —thefeipRpll , - N( SO, CR3) " - NHOO2~ 30 (C, - C6) al kyl ,
C3 C70 cycl oad~ky| -SRgr -®OR27, - SQRR27, - SO, NH(R22), OSO, (c C6) ai kyl ,

: B0 %1 ?%;j ;&E“;’:gq Zd%fgﬁﬂgstltg?r@t@_gsjgpe eritg(&%%g?@rﬁ thep?gr LéO consisting of
(R%a S?éa! eponen e L Pom T he. aroup. 35 cone. biiag of Hdnd
s %)algge%ﬁ SR el e g oup 9
%is H, (C,-C¢)alkyl, fluoro(C,-Cq)alkyl-, (C,-C,o)cycloalkyl(C,-C s)alkyl-,
hydroxy(Cz- oalkyl-, (C.-Cy)alkyl-O-(C,-Cy)alkyl-, (C,-C,)alkyl-O-C(0)-(C,-C, )alkyl- or

20 N(RZ)RZ®)-C(O)(C,-Cq)alkyl-;

R'" and R™ are independently selected from the group consisting of H,
(C,-Cs)alkyl and (C,-C,,)cycloalkyl, or R*" and R together are C.-C, alkylene and
form a ring with the nitrogen to which they are attached;

R™ and R™ are independently selected from the group consisting of

25  (C,-Cy)alkyl, halogen, -NR¥R?, -OH, -CF,, -OCH,, -O-acyl and —OCF;

R™ is R™, hydrogen, phenyl, -NO,, -CN, -CH,F, -CHF,, -CHO, -CH=NOR,
pyridyl, pyridyl N-oxide, pyrimidiny!, pyrazinyl, -N(R*)CONR?*R*, -NHCONH(chioro-
(C,-Cy)alkyl), -NHCONH((C4-Co)cycloalkyl(C,-Cg)alkyl), -NHCO(C,-Cg)alkyl,
-NHCOCF,, -NHSO,N(R®)(R™), -NHS0,(C,-C;)alkyl, -N(SO,CF,),, -NHCO,-

30 (C,-Cyalkyl, C,-C,, cycloalkyl, -SR¥, -SOR?, -SO,RY, -SONH(RX),
-0S0,(C,-Cy)alkyl, -0SO.CF,, hydroxy(C,-C,)alkyl-, -CON R¥R?,
-CON(CH.CH,OCH,)., -OCONH(C,-C,)alkyl, -CO,R¥, —Si(CH,), or ~B(OC(CHa)o);

R is (C,-C¢)alkyl, -N(RZ)(R®) or R*-phenyl;

R™, R™® R#% R®, R¥* R® and R* are independently selected from the group

35  consisting of H and (C,-Cg)alkyl;
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I ndependently selected fromthe group consisting of H (Cl-C6) ﬁl (l;id# - CF
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treatnment an effective anbunt of at |east one conpound of fornula I.
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all ergies or sclerogsis. Sti ano Is. invention is
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ER e e e e Ol eop il e
amount of at least one compound of formula I. Also contemplated is the use of at
least one compound of formula | for the preparation of a medicament for the treatment
of HIV, solid organ transplant rejection, graft v. host disease, arthritis, rheumatoid

25 arthritis, inflammatory bowel disease, atopic dermatitis, psoriasis, asthma, allergies or
muitiple sclerosis.

Still another aspect of this invention is the use of at least one compound of
formula | of this invention in combination with one or more antiviral or other agents
useful in the treatment of Human Immunodeficiency Virus for the treatment of AIDS.

30  Still another aspect of this invention is the use of at least one compound of formula |
of this invention in combination with one or more other agents useful in the treatment
of solid organ transplant rejection, graft v. host disease, inflammatory bowel disease,
rheumatoid arthritis or multiple sclerosis. The compound(s) of formula | and antiviral
or other agents which are components of the combination can be administered in a

35  single dosage form or they can be administered separately. Therefore, a
pharmaceutical composition comprising at least one compound of formula | and one
or more antiviral or other agents useful in the treatment of HIV is comtemplated, as



or nore antiviral or other agents useful in the treatnment of HVis
contenplated, as 0 6 SEP 2005 WO 02/ 079194 PCTI US02/ 09491 - 3 wdl SBR 2085
phar maceut i cal conposi tion conprising at |east one conpound of fornula I
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organ transplant rejection, graft v. host disease, inflamuatory bowel

di sease, rheumatoid arthritis or multiple sclerosis; a kit conprising
separate dosage forms of the actives S for treating HV, solid organ
transplant rejection, graft v. host disease, inflammatory bowel disease,
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RI- heteroaryl (C, 15 C5)al kyl. When R2 conprises an arylal kyl or
het eroaryl al kyl group, the alkyl portion of the arylalkyl or
het er oar yIDH RAILERY BESCGRIPY (Ob @&t TWE. INRENRBIQMd R are preferably hydrogen.
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preferred hRdrczgﬂmstR’t iganeterabply (§h@h§alhﬁ feire greferatry mets!, Raer Xds &, RR4F | R15
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substituents for’ co of for il e:
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20 preferred aryl group is phenyl, and preferred heteroaryl groups are thienyl, pyridyl and

pyrimidyl.
in compounds of formula |, R8 is preferably (R4, R15, R16)-phenyl; (R4, R15,

R16)-pyridyl or an N-oxide thereof; or (R14, R15, R16)-pyrimidyl. When R8 is pyridyl, it

is preferably 3- or 4-pyridyl, and when pyrimidyl, it is preferably 5-pyrimidyl. The R14
25 and R'° substituents are preferably attached to carbon ring members adjacent to the

carbon joining the ring to the rest of the molecule and the R16 substituent can be

attached to any of the remaining unsubstituted carbon ring members. Thus,

structures of the preferred R® substituents are shown as follows:

Aann o ann

RI4 R R4 R15 RM/ R15 RM\/H/Rw
| ~ 16 l !
NN ~ 7R \ N N
R

30  Preferred R14 and R13 substituents for compounds of formula | are: (C4-Cg)alkyl,
especially methyl; halogen, especially chioro; and -NHjz; a preferred R18 substituent

is hydrogen.
As used herein, the following terms are as defined below unless otherwise
indicated.
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20 that the rings do not contaln adjacent oxygen and/or sulfur atoms Nntrogen atoms

can form an N-oxide. For 6-membered heteroaryl rings at R®, available carbon atoms
can be substituted by R4, R15 or R16 groups. All regioisomers are contemplated,
e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl. Typical 6-membered heteroaryl groups are
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl and the N-oxides thereof. For 5-membered

25  heteroaryl rings at R, available carbon atoms can be substituted by R17 or R18
groups. R®substituted heteroaryl rings can be substituted on available carbon atoms
by 1, 2 or 3 independently selected R® groups. Typical 5-membered heteroaryl rings
are furyl, thienyl, pyrrolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl and isoxazolyl.
5-Membered rings having one heteroatom can be joined through the 2- or 3- position;

30 5-membered rings having two heteroatoms are preferably joined through the 4-
position. Bicyclic groups typically are benzo-fused ring systems derived from the
heteroaryl groups named above, e.g. quinolyl, phthalaziny!, quinazolinyl,
benzofuranyl, benzothienyl and indolyl.

Halogen represents fluoro, chloro, bromo and iodo.

35 A therapeutically effective amount of a CCR5 antagonist is an amount

sufficient to lower HIV-1-RNA plasma levels.
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protease inhibitor under development by Vertex Pharmaceuticals, Inc., Cambridge,
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10 microgram/kg/day, sc is preferred. Pentafuside (DP-178, T-20) a 36-amino acid

25  synthetic peptide, is disclosed in U.S. Patent No.5,464,933 licensed from Duke
University to Trimeris which is developing pentafuside in coliaboration with Duke
University; pentafuside acts by inhibiting fusion of HIV-1 to target membranes.
Pentafuside (3-100 mg /day) is given as a continuous sc infusion or injection together
with efavirenz and 2 Pl's to HIV-1 positive patients refractory to a triple combination

30  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 Development Co., Jerusalem 91042 , Israel. Ribavirin, 1-R-D-ribofuranosyi-
1H-1,2 4-triazole-3-carboxamide, is available from ICN Pharmaceuticals, Inc., Costa
Mesa, CA; its manufacture and formulation are described in U.S. Patent No.

35 4,211,771.

The term “anti-HIV-1 therapy” as used herein means any anti-HIV-1 drug found

useful for treating HIV-1 infections in man alone, or as part of multidrug combination
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1. Two NRTIs' + one P2

2. Two NRTIs" + one NNRTI®

20  B. Quadruple Combination Therapies®
Two NRTis + one Pi + a second Pi or one NNRTI

C. ALTERNATIVES:®
Two NRTI
25 One NRTI® + one PI?
Two Pls® + one NRTI” or NNRTI®
One PI + one NRTI” + one NNRT!®

FOOTNOTES TO TABLE

30 1. One of the following: zidovudine + lamivudine; zidovudine + didanosine;
stavudine + lamivudine; stavudine + didanosine; zidovudine + zalcitabine
2. Indinavir, nelfinavir, ritonavir or saquinavir soft gel capsules.
3. Nevirapine or delavirdine.
4. See A-M. Vandamne et al Antiviral Chemistry & Chemotherapy
35 9:187 at p 193-197 and Figures 1 + 2.
5. Alternative regimens are for patients unable to take a recommended regimen

because of compliance problems or toxicity, and for those who fail or relapse
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ot her m n'esoaherm(cé gaebawyd)mers diastereoisomers and atropisomers) forms. The

20  invention contemplates all such isomers both in pure form and in admixture, including
racemic mixtures.

Certain compounds will be acidic in nature, e.g. those compounds which
possess a carboxyl or phenolic hydroxyl group. These compounds may form
pharmaceutically acceptable salts. Examples of such salts may include sodium,

25 potassium, calcium, aluminum, gold and silver salts. Also contemplated are salts
formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.

Certain basic compounds also form pharmaceutically acceptable salts, e.g.,
acid addition salts. For example, the pyrido-nitrogen atoms may form salts with

30 strong acid, while compounds having basic substituents such as amino groups also
form salts with weaker acids. Examples of suitable acids for salt formation are
hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic
acids well known to those in the art. The salts are prepared by contacting the free

35 base form with a sufficient amount of the desired acid to produce a salt in the
conventional manner. The free base forms may be regenerated by treating the salt
with a suitable dilute aqueous base solution such as dilute aqueous NaOH, potassium
carbonate, ammonia and sodium bicarbonate. The free base forms differ from their
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ethylcarbodiimide hydrochloride (EDC). Room temperature is rt. Additional
abbreviations include: phenyi (Ph); methyl (Me); ethyl (Et); and acetyl (Ac).
Compounds of formula la wherein Q is N, Z is CH, Xis N, R?is H, R®is not H
20  (butis otherwise is as defined above when R?is H), R® is methyl, and R' and R? are
as defined above are prepared according to the following reaction Scheme A (R is
shown as methyl, and R, R® and R’ are shown as H, but compounds wherein R, R®,
R® and R’ are other variables can be similarly prepared):
Scheme A
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1 25 4 2 benzotriazole CHO 2 Dean-Stark MeO (benzene or toluene) reflux
HNvN-~CN-Boa 3 RBMgX1T THE rt MeO ONe Boc 0 6 SEP 2005 WD 02/ 079]139&EP 2005
PCT/ USQ2/ 09491 -13 1) HCl 5 6 2) EDC/HOBT R CO2H 1) TFAA 2

funct i onal WA20349%he” MeO For t he synthesi s of conpounds of f§ Hﬁr*d"‘%a t he
alcohol 1 is protected and oxidized to the aldehyde 2. A solution of

al dehyde 2, benzotriazole, and plperlqgno 5 piperazine 3 are heated in

tol uene or benzene with removal of wat The solution is cooled and the
sol vent renoved in vacuo. The adduct 4 |s treat ed with a grignard reagent
(RBMyX' , wherein R3 is as defined above ' Is, e.g., Br or d) which

af fords a derIN¥tli ve of faven oup in 4 is removed (HCL), and
the pi per§ dine NHis coupl ed an ry Qa‘l’ to give am de 6. The 4-nethoxy
benzyl group 3kpaHbBTS renoved enti @ ment with TFAA and

aqueous 1 N Na€dh The piperidi ne can be fgnctl i zgsl with various
reagents, e.g. treat ment wth R SQ2C| ords a c\o?rnpound of fornmula is
wherein R is R -S0Z .

1) TFAA

RB
2) NaOH NJ\
6 R1/N N\b
N R8
la T

3) functionalize
amine

For the synthesis of compounds of formula la, the alcohol 1 is protected and
oxidized to the aldehyde 2. A solution of aldehyde 2, benzotriazole, and piperidino-

3) piperazine 3 are heated in toluene or benzene with removal of water. The solution is
cooled and the solvent removed in vacuo. The adduct 4 is treated with a grignard
reagent (R®MgX’, wherein R® is as defined above and X' is, e.g., Br or Cl) which
affords a derivative of formula 5. The BOC group in 4 is removed (HCL), and the
piperidine NH is coupled to an aryl acid to give amide 6. The 4-methoxy benzyl group

10 in 6 is removed by sequential treatment with TFAA and aqueous 1N NaOH. The
piperidine can be functionalized with various reagents, e.g., treatment with R'SO.C|
affords a compound of formula la wherein R’ is R’-SO,-.

Similar compounds wherein R® is hydrogen can be prepared by using a des-
methyl piperidino-piperazine in place of compound 3.

15 Compounds of formula tb wherein Qis N, Z is CH, X is N, R? and R? are both
H, and R" and R® are as defined above are prepared according to the following
reaction Scheme B (R* and R°® are shown as methyl, and R® and R” are shown as H,
but other definitions of R*-R” can be similarly prepared):

Scheme B

Na(AcO);BH MeO J\
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20

The aldehyde 2 is reacted with piperidino-piperazine 3 and sodium triacetoxy
borohydride to obtain the derivative 7. This compound is processed similarly as
above for § to obtain compounds of formula 1b.



Simlar conmpounds wherein R6 is hydrogen can be prepared by using a des-
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both H afthe IqEowing reggionsgchedie fnq R5 are as defined above are prepared
accordi ng SopenieCf ol | ow ng reaction Scheme C.  Scheme C R4 OHC.. _R5
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The aldehyde 8 can be reacted with Na(AcQ),BH and piperazine (Q = N) or
piperidine (Q = CH) 9 to obtain compound 10. After removal of the Boc group in 10
and standard amidation (EDC/HOBT/R*CO,H or R®CO,H) of the secondary amine, the
amide of type Ic is prepared.
10 Compounds of formuia Id wherein Q and Z are N, X is CH, R?is H, R*is not H
(but is otherwise is as defined above when R?is H), and R, R", R*, R%, R®, R” and R®
are as defined above are prepared according to the following reaction Scheme D:

Scheme D:
R Bt R*
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g8 + MeO ( NH N 6
N Dean-Stark N NIRRT
14 (benzene or toluene) \’:]
reﬂux3 4 15 N‘Boc
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R“ZnCl R 7
o e 0 R,
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16 Boc
R® R
1) HCI MeO R~ R®
16 \©\/r5 NR6 R’
2) EDC/HOBT /W
RECO,H or REC(O)CI 17 N__R®
1) TFAA R RS O
2) NaOH N 5
17 \) R R7
- R"N N %
3) Derivatize 3 8
N__R
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Boc 5 0 The al dehyde 8 can be reacted with Na(AcO) 3BH and pi perazi ne
N) or piperidine (Q= CH 9 to obtain conpound 10. After renoval b6 SER UDBOC
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Piperidinyl compounds of formula le similar to piperazinyl compounds of

formula Id are prepared according to Scheme E:
10  SchemeE:
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The aldehyde 8, piperidine 18, and benzotriazole are condensed to form the
adduct 19. The benzotriazole (Bt) group is displaced in 19 to give the compound 20.
15 Deprotection and standard amidation give the compound le.
Compounds of formula If wherein Qis N, Z and X are CH, R?is H, R®is
optionally substituted phenoxy or pyridyloxy, and R, R’, R*, R®, R®, R” and R® are as
defined above are prepared according to the following reaction Scheme F:

Scheme F:
OH R* R 9 RY
R R 5 R
8 . r\nga THE (¥ R Swern r\j)\éﬂRs ,
N N WR g ——— N N ~R
- I oxidation pq
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22 -~ HN N /$
2) MeOH, reflux 23 N‘Boc



formula Id are prepared according to Schene E: 10 Schene EE R 8 + (NH 18 19
1) HO 20 2) EDC/HOBT R R'CO2Hor RC(OCI HRA RS R~ R~ /1 %%{}gyﬁo
The al dehyde 8, piperidine 18, and benzotriazol e are condensed t 8 61 B rdlbne
adduct 19. otriazole (Bt) group is displaced in 19 ' Lhe
conpound 2\6.6h'§/f29q[€£prot ection and standard am dation give t gﬁ%ﬁ%‘c’fdﬁ’d | e.
Compounds of fornula If wherein O is N, Zand X are CH RZis H R3is
optionally substituted phenoxy or pyqétjyl oxy, and RR, R, R4, R5, R6, R7 and
Re are as defined above are prepared according to the follow ng reaction
Scheme F: Schene F: 8 + Rr)MgCl THE N 20 chllq“ 1) dxO-21 0le R R6 NR

oxi dati on Boq) r\II-‘;ABH
4

MeO Ry RS
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3
TR
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R [ RS 7
halogen™ T N N /R
T=CHN t}
25 N.
Boc
' 4
Cxe
PN
1) HCI T70 Rf
25 ~ MeO N RS
[ RS 7
2) EDC/HOBT N N /$
R8CO,H \E
26 N RS
g
2 o
1) TFAA «_ R
2) NaOH 21770 RY
26 S R
3) Derivatize N N R R’
R1’ /1 lf
N 8
\rrR
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The aldehyde 8 is reacted with the grignard reagent to give the alcohol 21.
The alcohol 21 is oxidized to the ketone 22. The N-methyl group in 22 is removed
5  with 1-chloroethyi chloroformate to give the piperidine 23. Reduction of 23 followed
by reductive alkylation of the piperdine gives the derivative 24. The aryloxy (and
heteroaryloxy) compounds 25 are obtained by treatment of alcohol 24 with phenyl or
pyridyl halides in the presence of a base. The Boc protected amine in 25 is
deprotected, and the corresponding piperidine is subjected to standard amidation
conditions (R®*COOH, EDCI or DEC, and HOBT, or R®*C(O)CI). The 4-methoxy benzyl
group in 26 is removed, and the free piperidinyl NH is derivatized with alkyl halides,
acyl chorides, alkyl chloroformates, isocyanides, alkyl sulfonyl halides, aryl sulfonyl
halides, and reductive alkylation methods (Na(AcO),BH/aldehyde or ketone) to obtain
compounds of formula If.
Compounds of formula |g wherein Q is N, Z and X are CH, R? is H, R*is alkyl-
C(0)0O-, alkyl-NH-C(O)O- or -OC(0)-N(alky!),, and R, R, R*, R®, R®, R” and R® are as
defined above are prepared according to the following reaction Scheme G:

10

15
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Scheme G:
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The hydroxyl group in 24 is derivatized using alkyl halides, acyl chlorides, alkyl

chioroformates, and isocyanides to give compounds 28. Deprotection/amidation of 27
5 gives the amide 28. Deprotection of the benzyl group in 28 and derivatization of the

piperidine give the comounds of formula Ig.

Compounds of formula Ih wherein Q is N, Z and X are CH, R?is H, R%is alkyl-
C(O)-NH-, alkyl-NH-C(O)NH- or -NH-C(O)-N(alkyl),, and R, R’, R*, R* R®, R” and R®
are as defined above are prepared according to the following reaction Scheme H:

10 SchemeH:

O R
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24 \©\/ AN
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!
29 N'Boc
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O) er Vatize R NNL If NLRB O The aldehyde 8 is reacted wth the
grignard reagent to give the al cohol 21. The al cohol 21 is oxidi zgagjsgpmg'ue
ketone 22. The N-nmethyl group in 22 is removed 5 with 1 -chloroet }/I

chl or of or M¥@YY HHve the piperidine 23. Reduction of 23 folRCdWEY4y191
reductive al kyl ation of the piperdine gives the derivative 24. The aryl oxy
(and heteroaryl oxy) conpounds 25 are gbt ai ned by treatnent of al cohol 24

wi th phenyl or pyridyl halides in t he presence of a base. The Boc protected
anmne in 25 is deprotected, and the correspondl ng piperidine is subjected
to standard am dﬂt 10 condltl EDCI or DEC, and HOBT, or
RCOdA). The 42) %pxy benzyl |s rem)ved, and the free

pi peri di nyB2 NH | kyll acyl chorides, al kyl
chl orof or mat es, 4 sRayant des, aIRk sulfo y:I h/al i des ar,a/l sul fonyl hali des,
and reductive aI kyl ati on net hods (Na(AcO de d ketone) to obtain

compounds of formula If. 15 Conpounds of fornulg Ig wherein Qis N, Z and X
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Deri vabi zeBH, S(CH3)2 to obtain the amine 31. The amine 31 is reacted with chloroformates,
acid chlorides, or isocyanides to furnish carbamates, esters, and ureas, respectively,
of formula 32 wherein G is as defined above. Deprotection of the benzy! group in 32
and derivatization of the piperidine give the comounds of formula Ih.

Oximes of formula li wherein Q is N, Z and X are CH, R? and R*together are
10  =NOR', and R", R, R", R R® R®, R” and R® are as defined above are prepared

according to the following reaction Scheme I:

 Scheme I:
104 c Rmo R?
40 RCONH; HCI V\Cﬁ
NaOAc \©\/N
8
100 » TR
1) TFAA R | 5
2) NaOH \ R
33 ———— A R® o7
3) Derivatize 1~ N A
. N. 08
li TR
0]

The ketone 30 is condensed with subsituted hydroxylamines to obtain the
15  oximes 33. The 4-methoxy group in 33 is removed and functionalized as previously
described to obtain the comounds of formula li.
Compounds of formula Ij wherein Q, Z and X are each N, R* and R® together
are =0, and R, R", R¥, R®, R®, R” and R® are as defined above are prepared according
to the following reaction Scheme J:
20 Scheme J:




MO OG R4 1g OG R4 27 OG PCT/US(12/09491 R G = (Cl-C6)al kyl-C(0)-, R.
R7(Cl-C6)al kyl -NH-C(O -, I((1d N28 N'r RB 0O R5 6 7 R '1 N TR80 60SEPhK0Y
hydr oxyl ggoup i 4 is derivatized using al kyl halides, ac ri.des,

al kyl chlg(rz)o( (/)0;%%681 and i socyani des to give conpounds 28¥hﬁgl)£"“]
Deprotection/am dation of 27 5 gives the am de 28. Deprotection of the
benzyl group in 28 and derivatizatigngaf the piperidine give the conpunds
of formula Ig. Conpounds of formula I'h wherein Qis N, Z and X are CH R2 is
H R3is alkyl- C(O-NH, alkyl-NHC(ONH or-NH,C(O-N(alkyl)_, and R R,
R4, R5, R6, R7 angH®8 are as defined above mre prepared according to the
fol | owi ng geacti-en—Schere—H MEQ me N NZ A Swern MeO oxi dation 1)
HCl MeO 2) EDC/HEST/HREIO2H or R8 @ Nw CH:Sg/\IHf 9R7 MeO 2) BH3 S(Me) 2

N-rRB 30 R8CO,H or REC(O)C! p\} .
o R 36 ™
1) TFAA R JU RS o
36 2)NaOH rNTNT Y
mtNS KUNTAR
3) Derivatize \,:T ]
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The piperidino-piperazine 34 is sequentially reacted with N,N'-disuccinimidyl
carbonate (DSC) and piperazine 14 to obtain the urea 35. The Boc derivative 35 is
processed to 36 and |j using conditions described in Scheme A.

5 Compounds of formula Ik wherein Q is N or CH, Z and X are each N, R? and R®
together are =NH, and R, R', R*, R% R® R’ and R® are as defined above are prepared
by several methods, for example according to the following reaction Scheme K:

Scheme K:
s R )NLHQ R
5 9. ni idi 5
34 FMOC-NCS Fmoc—N/U\N Rs 1) 20% plpendme MeS N 26 ,
— H O NTR . LUNIAR
/1 2) iodomethane /1
37 N 38
‘Boc ‘Boc
. NH, R* .
3g DMSO I\ANJ\N 26 R7
1’Q\/' I\/N /- 39
9 R 3
N‘Boc
1) HCI R NH R*
2) EDC/HOBT R® o7
; )E ; A LN R Ik
R8cO,H or RéC(O)CI )
N\n/R8
o)
10 The piperidino-piperazine 34 can be converted into the guanidine 39 by the

method shown above. The guanidine 39 can be converted into the amides of formula
Ik by the methods described in Scheme A.
Compounds useful in this invention are exemplified by the following preparative
examples, which should not be construed to limit the scope of the disclosure.
15 Alternative mechanistic pathways and analogous structures within the scope of the
invention may be apparent to those skilled in the art.



R5 0 31 31 isocyanide z" '~ N ,Nh R-i i 6 | chloroformate, acid
chloride or MO 32 0 R4 0 R4 0 0 6 SEP 2005 WO 02/079194 PCT! USOg/g0s49gs- 18

32 1h O T% @Iﬂggg%lepm is oxidized (DVMBQ oxal yl chloride, %hﬁ”%‘ gj tions)

to the ketone rotection/standard am dati on of 29 gives the am de 30.
The ketone 30 is condensed with CH3ONH2 HCI to give an oxine. The oxinme is
reduced with 5 BH3 S(CH3)2 to obtaindshe amine 31. The amne 31 is reacted
with chloroformates, acid chlorides, or isocyanides to furnish carbamates,
esters, and ureas, respectively, of f )r(n;HI ?2 wherein Gis as defined
above. Deprotection of the benzyl gro n and derivatization of the

pi peridi ne give the conounds of forrmula | h. Oxinmes of formula |i wherein Q
is N Z and X are CH, R2 and R3togg€t her Nr 10 =NOR10, and R10, R, R, R4,
R5, R6, R7 and R8 are as defi ne&.ahg dre aredn_according to the

foll ow ng reaction Schene I: Wg |: 30 R7QONE2 FACIT NaQAc 1) TFAA 2) NaCH
33 33 1) TFAA 2) NaOH 3) Derivatize 3) Deriv ioe\N

Step 1:
The alcoho! 1 (2.0 g, 17 mmol), 4-methoxy benzaldehyde (2.5 mi, 21 mmol),

5  and Na(AcQ),BH (4.4 g, 21 mmol) were taken up in CH,Cl, (50 ml) and stirred at 25
°C for 22 h. The solution was diluted with CH.Cl, and washed with agueous 1N
NaOH. The aqueous layer was extracted with CH,Cl,. The combined organic layers
were dried (Na.S0,), filtered and concentrated. The residue was partitioned between
Et,O0 and 1 M HCI. The acidic, aqueous layer was extracted with Et,O. The aqueous

10 layer was cooled to 0 °C. Solid NaOH pellets were added until the pH = 11-12. The
basic, aqueous layer was extracted with CH,Cl,. The CH,Cl, layers were dried
(Na,S0,), filtered, and concentrated to obtain the benzyl protected piperdino-alcohol
(2.92 g, 73 %).

DMSO (1.3 mi, 19 mmol) was taken up in CH,CI, (80 mi), and the resulting

15 solution was cooled to -40 °C (CO,/CH,CN). Oxalyl chloride (1.6 ml, 19 mmol) was
added slowly to the solution at -40 °C. The solution was allowed to stir at 40 °C for
0.5 h. The N-(4-methoxybenzyl)-piperdino-alcohol (2.92 g, 12 mmol) was added as a
solution in CH,CI, (15 ml) to the reaction mixture at -40 °C. The resulting solution was
stirred at -40 °C for 0.5 h. Et;N (5.2 ml, 37 mmol) was added to the solution at -40 °C.

20  The resulting white slurry was stirred tor 20 min. at that temperature. The mixture
was diluted with CH.CI, and washed with aqueous 1 N NaOH. The aqueous layer
was extracted with CH,Cl,. The combined CH,Cl, layers were dried (Na,S0O,), filtered,
and concentrated to obtain the aldehyde 2 as a yellow oil (2.8 g, 97 %).

Step 2:

25 The aldehyde 2 (392 mg, 1.68 mmol), piperidino-piperazine 3 (500 mg, 1.68
mmol), and benzotriazole (200 mg, 1.68 mmol) were taken up in toluene (20 ml) and
heated at reflux with removal of water (Dean-Stark trap). After 2 h, the solution was
cooled and concentrated to obtain 1.0 g (100 %) of the benzotriazole adduct 4 as a
light brown gum.

30 Step 3:

MeOQ O/}?\h@\b -

Boc



MeO NHG R4 |i 15 20 K NR O The ketone 30 is condensed with subsituh%qEPZMS
hydr oxyl am nes to obtain the oxines 33. The 4-nethoxy group in 33

renoved and functlonallzed as previously described to obta : unds
of forml a¥Pi'2¢fbounds of fornula Ij wherein 0, Z and X akgT@ggﬁ“ﬁFDR and
R3 together are =0, and RR, R, R4, R5, R6, R7 and R8 are as defined above
are prepared accordlng to the follomﬁqg reaction Schenme J: Schene J: Rs

R6 7 1) DSC MeO N *'' Ti 34" ' N-BOG Z 140R4RU~NNNJ35068EP2005
WO 021079194 PCT/ US( 12/ 09491 19 1) HCl MO 35Y1 2) EDC/ HOST _R' CQZH|
R6C(O C 0 361) heredrebef Nger? §30(ymg, 0.48 mmol) was taken up in THF (4 ml) Under

an atmosphere of N,. A solution of PhMgBr (0.4 ml, 3.0 M in Et,0) was added to the
solution at 25 °C. The solution was stirred at that temperature for 2 h. The reaction
mixture was partitioned between EtOAc and sat. NH.Cl. The ageuous layer was

5  extracted with EtOAc. The combined EtOAc layers were washed with brine and dried
(Na,S0O,). Filtration and concentration furnished a yellow oil. The material was
purified by preparative thin-layer chromatography (2/1 hexanes/acetone, SiO,) to
obtain 207 mg (73 %) of compound 5a as a yellow oil.

@u@”wb
! Lol

Compound 5a (200 mg, 0.34 mmol) and 4.0 M HCI in dioxane (1 ml) were
taken up in MeOH (5 ml) and stirred at 25 °C for 2 h. The solution was concentrated
to give 189 mg (93 %) of the deprotected piperidine as the tri-hydrochloride salt.

The salt (189 mg, 0.32 mmol), EDC (92 mg, 0.48 mmol), HOBT (65 mg, 0.48

15 mmol), 4,6-dimethyl-3-pyrimidine carboxylic acid (73 mg. 0.48 mmol), iPr,NEt (0.4 ml,
2.24 mmol) were taken up in DMF (5 ml) and stirred at 25 °C for 17 h. The solution
was partitioned between EtOAc and 1 N NaOH. The aqueous layer was extracted
with EtOAc. The combined EtOAc layers were washed with brine and dried (Na,S0O,).
Filtration and concentration gave the crude product. Purification by preparative thin-

20  layer chromatography (95/5 EtOAC/EL;N, SiO,) gave 144 mg (72 %) of amide 6a as a
colorfess oil. HRMS (MH") found: 625.4222.

Step 5:

Ph J\ '
6a —» '/\:'/\K/N —» Ex.1

Compound 6a (129 mg, 0. 21 mmol) and iPr,NEt (0.11 ml, 0.63 mmol) were
25  taken upin CH,Cl, (6 ml). TFAA (0.080 mi, 0.31 mmol) was added to the solution.
The solution was stirred at 25 °C for 0.5 h, then concentrated. The residue was taken
up in MeOH, and 1 N NaOH was added to the solution. The solution was stirred at 25
°C for 2.5 h, then concentrated. The residue was partitioned between CH,Cl, and 1 N
NaOH. The aqueous layer was extracted with CH,Cl,. The combined organic layers
30  were dried (Na,SO,), filtered, and concentrated to obtain a mixture of example 6b and



3) Derivatize,, R, |i 9 The piperidino-piperazine 34 is sequenti ég
reacted with N, N -disuccininmdyl carbonate (DSC) and pi perazine 1 EP 2005

obtain the The Boc derivative 35 is processed to Ljo ;ST NQ
conditions\ﬂ({ég@r’?gﬁd in Schenme A. 5 Compounds of fornula Ik @P%fzﬁbbﬂi s N

or CH Z and X are each N, R2 and R together are =NH, and R, Rl, R4, R5,
R6, R7 and R8 are as defined above arg¢prepared by several nethods, for
exanpl e according to the followi ng reaction Scheme K Schenme K= 34 FMOC- NCS

S G i YA AR ona Y ] o Sl oo B
39 _R 2) HCtddpBhdindPiClRalfDHRMS RBIG()FpChdRAK3BHIT ~ 38 NBoc
The free base of example 6b (42 mg, 0.08 mmol) and MeSO.C! (0.020 ml)
were partitioned between CH.Cl, and 1N NaOH. The solution was stirred at 25 °C for
5 4 h. The layers were separated, and the agueous layer was extracted with CH,Cl,.
The combined organic layers were dried (Na,S0O,), filtered, and concentrated. The
residue was purified by thin layer chromatography (95/5 EtOAc/Et;N, SiO,) to give the
titte compound as a colorless oil. The bis-HCI salt was formed by dissolving the free-
base in EtOAc followed by trituration with 2 M HCl in Et,0.
10 HRMS (MH") found: 583.3425.
Using a similar procedure and the appropriate reagents, compounds of the

R3
3 J\ 6
R
N)l\rN
o]

were prepared, wherein R', R® and R® are as defined in the following table:

structure

Ex. R’ R? R® HRMS (MH*) found
1A 4-CH.OC:H,CH. 4-CF.CsHe CH, 693.4112
1B H 4-CF.CeH: CH, 573.3637
1C CH.SO, 4-CF.C.H. CH, 651.3311
1D 4-CH,OCH,CH, CH,CH,CHs CH, 591.4386
1E 4-CH.OCH.CH, CH(CH.), CH, 581.4392
1F 4-CH.OC.H,CH, CH,C:H; CH, £639.4399
1G 4-CH.OC.H,CH, CH, CH, 563.4079
1H 4-CH,OCH,CH, CH.CH, CH, 577.4226
11 H CH.CH.CH, CH, 471.3802
1J CH,SO. CH.CH.CH, CH, 549.3580
1K 4-CH,OC.H,CH. cyclopenty! CH, 617.4543
1L H CH{CH.)._ CH, 471.3815
1M CH,SO, CH(CH.)- CH, 549.3580
1N 4-CH.C:H, SO, CH(CH.), CH, 625.3917
10 4-CH,CH.SO, CH.CH.CH, CH, 625.3895
1P CH.SO, cyclopentyl CH, 575.3746
1Q 4-CH.C.H,SO, cyclopentyl CH, 651.4055
1R H cyclopenty! CH, 497.3966




10 The pi peridi no-pi perazi ne 34 can be converted into the guanidine 39 by

t he
of formnul a

met hod shown above.

1k b
this i nven\"Pd’r’l/”é%é{" exenplified by the followi ng preparative

shoul d not be construed to Iimt the scope of the disclosure.
mechani stic pat hways and anal ogous s

R4 36 /1
~N1 Me S~
(2.5 mM, 21
CH Cl, (50
CH C, and
with CHC,
concentrate
acidic, aqu
cooled to O
basi c, aque
(Na2s™M), f
pi per di no-a
CH2Cl 2 (80
(CQ2/ CH3CN)
sol ution at

¢

The guani di ne 39 can be converted into th@ §aSaPdEEd
the nmet hods described in Schene A Conpoupg,?/)gg(%g(fg%l in
exarn

es, which

15 Alternative
éu_ctures within the scope of the

i nvention may be apparent to those skilled inthe art. O RA RI x \ NN (
02/ 079194 - 20 Exanpte—1—Ph—0-—6-SERP-2005-PCH-USE2/-0949+—N M ~N
NisSt ep 14-CHheHaboohol | 1 (2CBi- g, 17’nUHL), 4- resbl3osy benrzal dehyde
mirpg)n* %E‘?:‘Q?E@E Aég) giiéfééizgh. Z:LW zsgmmfiﬁeagomgig ed wi th

shed| wi toHaigee@ys 1 N NaCOi., The aqoeus | ayer 408 _extract ed
el P oot dudvaepar - FORE Y ot vaelr oo S Herl The
ons | ayes-CHamC.ExdH.act ed om.CH.G,20 | The adueolsy7k03d ayer| was
oy er Sl et o L o %‘hetgﬁzg%fgﬂ.“é%{eg wpre dried
| tered, 40d.-GhAgEHtrated toHQbtain|the begnzylsiprotect ed .
32t ERELUAT g 55 Skt o vEs odor i P40 € ¢
1@al Yl chCiedHRO,(1. 6| m , ¢H.mmol ) (was, ddded78i308d v t o} t he
48 G The spLytion was allaued to|sgir at 4Q.C.Loer

1AC CH, CeH: CH, 519.3815 -

1AD 3-CI-C¢H. SO, CH.CHs CH, 693.3345

1AE CH.CH,SO, CH,C.Hs CH. 611.3737

1AF 4-CH.OCH,SO, 4-F-C.H, CH, 693.3609

1AG CH.SO, 4-F-C.H, CH. 601.3326

1AH 3-Cl-C.H,SO, 4-F-C.H, CH, 697.3112

1Al 4-CH.OCH,CH, 3-F-CcH, CH,. 643.4142

1AJ CF.C(0O) 4-F-CH,CH.. CH, 633.3552

1AK CH.SO, 3-F-C¢H, CH, 601.3326

1AL 3-Cl-C.H,SO, 3-F-C:H, CH, 697.3105

1AM 4-CH,OCH,SO, 3-F-CeHs CH, 693.3609

1AN CH,SO, 4-F-CH.CH, | CH, 615.3482

1A0 3-CI-C.H,SO, 4-F-C¢H,CH, CH, 711.3250

1AP 4-CH.OC¢H,SO, 4-F-CH,.CH, CH, 707.3751

1AQ 4-CH,OC.H.CH. 2-thienyl CH. 631.3805

1AR CF.CH,SO; CeHs CH, 651.3201

1AS CF.SO, CeHe CH, 637.3156

1AT 4-CH,OCH,CH, 3-thieny! CH, 631.3784

1AU 3-Cl-C¢H,SO, 2-thienyi CH, 685.2768

1AV 4-CH,OCH.SO. 2-thieny! CH, 681.3266

1AW CH.SO, 2-thieny! CH, 589.3002

1A% CH.S0O, 3-thienyl CH 589.3002

1AY 3-Cl-C¢H,SO, 3-thienyl CH, 685.2750

1AZ 4-F-C.H,S0, CH.C¢H: CH, 677.3633

1BA 2-thienyl-SO, CH,C¢H-: CH, 665.3317

1BB CeH:SO, CH,CcH. CH, 653.3748




0.5 h. The N-(4-nethoxybenzyl) - pi perdi no-al cohol (2.92 g, 12 mml) was added
as a solution in CHRC 2 (15 mM) to the reaction m xture at -40 C The 0
resulting solution was stirred at -40 C for 0.5 h. Et,N (5.2 m, 8b %‘?DH

was added (@ §heopl uti on at
at that tenperature.

stirred tor

20 mn.

-40 C. 20 The resulting white Sicatsh20as
The m xture was diluted with

CH2Cl, and washed with aqueous 1 N NaOH The aqueous |ayer was extracted
with CH Cl2. The conbined CH2CI 2 | ay@ds were dried (Na2SO4), filtered, and
concentrated to obtain the al dehyde 2 as a yellow oil (2.8 g, 97 % . Step 2:
25 The al depyde 27(392 ng,  1.68 nmol ), per 1 dijno- pi per azi ne_3 (500 ng, 1.68
nmmol ), and ua7n@x§q 300 oy F@dzgﬁ? 1) MA&%ED—A&M% (20
m) and heat ggh at ret;lzl@g bt h rem)vadH @JHJ\/ater (fgant St apksbiap) . After 2
h, the sol ufion was  Co0] ed_and cpncentratred 19 obtaifi L. O 100 % of the
benzotri azole!BRiduct EHHENSO: | jght b Bum i : LN N 5a
tN Soc 0 6 SEEQ;:?O#DS C\;)@ojg}gé)mg@;% PCT/3L¢- 59@/ 09491 CH 21! Thegpy gebact of Step 2
(300 ny, 0.48 ) was taken up |n THE (4 nl) Gnder n at nospheré{of N,. A
sol ution of SHiLal (P TCS03 0 M i n 3gfC aﬁéd_w_tﬁ@é@l_uu—on at 25
C. The sol uiiqn.,vwhs M&Uo@ﬂoa{ that teppgrature few, 2| h. Eheasgsgacti on
m xture was| parti{ironed between Ef OAC and sat. NFI2CI The aqeuous ayer was
5 extracted U\l1$,h =3 el Q‘Lnj‘Yh_L ed 1 y \M@B&&% bri ne and
dried (Na25Ofg, Fi I4t¢ab@n sand CbnceﬂBD@Ei on flurgh,shed asyghdggw oi The
mat eri al wag ur fled b %reparatlve thi n-Tayer chromat ogr aphy (27
hexanes/ acel-eHe; 0’3‘(:& fat-R—207F LF3—-94 e : yel | ow
oil. Step 4! MG N¢}NOJ:QH4@06a g np(zwdd@a (2@) ory, 0. 34emgmd3yr and} 4.0 M
HCl in di oxpn 1im t aken nd st e P5 C for
2 h. The so m'\é‘n %ﬂé'%&%&tﬁ @ﬁpyml}ﬁﬂ 1°‘) Eﬁ%gu 64 6%..3 depr ot ect ed
pi peri di ne asigNe| t rdyelbyrdpyochbl ori de sai 'E-i5 CH, 609.3598

1BO 4-CH.OC¢H,CH. 2-pyrimidy! CH., 627.4128

1BP CH,CH,SO, CeH: CH, 597.3598

1BQ CH,CH,CH,SO, CeHe CH, 611.3749

1BR i-propyl-SO, CeH- CH, 611.3749

1BS CH.C(0) CH: CH, 547.3768

1BT CH.S0, 2-pyrimidy! CH, 585.3343

1BU cyclopropyl-C(O) CeH: CH, 573.3923

1BV CH,CH,C(0) CeHs CH, 561.3928

1BW i-propyl-C(0) CeHs CH, 575.4075

1BX 3-CI-C¢H.S0, 4-pyridyl CH, 680.3133

1BY 4-CH.OCH,CH, 3,5-diflucrophenyl CH, 661.4035

1BZ cyclopropyl-SO, 3.5-difluoropheny! CH, 645.3388

1CA CH.SO, cyclohexy! CH, 589.3904

Details of the preparation of 1BF:
Step A:
o
geVone
N K/Nb 5b
NBoc
5 The product of Example 1, Step 2 (1.0 g, 1.6 mmo!) was taken up in THF (10

ml) under an atmosphere of N, and a solution of 3-fluorophenylimagnesium bromide
(13 ml, 0.5 M in Et,0) was added at 25 °C. The solution was stirred at 25 °C for 6 h.
The reaction mixture was poured into a separatory funnel containing 25 % aqueous



The salt (189 ng, 0.32 mmol), EDC (92 ng, 0.48 mmol), HOBT (65 ny, %A@ &35
mol ), 4,6-di methyl-3-pyrimdine carboxylic acid (73 ng. 0.48 m"mlp B
(0.4 m, 224 nmml) were taken up in DMF (5 nl) and stlrregcih 5(8( or
h. The soI ﬁtqq}/{”%\’és partitioned between Et OAc and 1 N NaCH 6{&) ous
layer was extracted wth EtOAc. The conbined Et OAc | ayers were washed with
brine and dried (Na2SO4). Filtratio 5and concentration gave the crude
product. Purification by preparativethin 20 [ayer chronatography (95/5

Et OAc/ Et 3N, bi 02) av 144 of am 6a colorle s oi HRVS

(M1 foufedhEp aliey T agbiplsayebnap s iactos SRS oS Comep E405%

nmol ) and Ia)%raMEre(v@aslﬁedTW;th(brﬁ% aﬁmdmedvems,saﬁ tfak@noumnmc@ﬁa@tnbﬁ n1)
hé'@

TFAA (0.080 m to the.s i Q The

ot rred adumiried s YeuSE Y. TR RS BEST B 0eRB iR R obaR G S i »
MeCH, and Hexdnbe@detwrse, 810¢whizhtderestt Utigo(®6 %) of compgduma Slaass yelleedodt 25
Cfor 2.5 QE tBhen concentrated. The residue was partitioned between CH Cl 2
and 1 "The aqueous.| ayer was extracted with CH2C 2. The conbi ned
organic layers 30 were 'ed (Na2504), filtered, and concentrated to obtain
a mxture of exanple 6 0 6 SEP 2005 WD 02/079194 PCT/US112 /119 4 9 1
-22 4- et hgxy benzyl al 'oh . Exanple 6b was purified by crystallization of
t he correspomv@/‘: I\/B (M—r) found: 505. 3661. The free base of
exanpl e 6b (4 P Cl1 660.020 m)) were partitioned

bet ween CH2Cl 2 and lNNaO-l Nlon was stirred at 25 Cfor 5 4 h.

The | ayers were separat ed, and th a ueous | ayer was extracted with CHzC,
The conbi ned organic Iayers were dried (Na2S04), filtered, and concentrat ed.

The residue (40 miged .05 Mo wias tapretectatha oeeralitg t 96/ Fosedme & 3N,
Si02) to g ;5!891 Stb@'zleto M@ @e%réte%féc%ip%’?@nr%'Th%fﬂﬁpéﬂoﬁné@wﬁ%é Of\@§

formed by |sso vin free- base trituration

MHC in F_‘-Pm@ £y Q-I?ﬂ@ 043 gune). BEB 13288 mgsDifip @”3‘?')714 @Td'rﬁﬁg'&*)é&]re and

tR he gBer 03)’ lﬁiu@m@eﬁgéfﬁ&yhcgwmﬁ&n?fOMBGmrrﬁ:ﬂfalﬁ(ﬂ IPENER (@ 7RImaD 2 24 mmblgr ei n
, an

T Gy o0 U B BREREB A P 35 4] 28 Syl 8 SRgedo G sbspocd SHEVE n'Srep 3487

furnish 414 mg (62 %) of 6b as a yellow oil.
Step C:

OF
OAQN

\b 7;/\( Example 1BF

15 6¢ (400 mg, 0.62 mmol) was treated according to the procedure of Example 1,
Step 5, to obtain 6d. The free base 6d (0.07 g, 0.13 mmol), cyclopropylsulfonyl
chloride (0.02 g, 0.14 mmol) and Et,N (0.091 ml) were taken up in CH,Cl, and the
solution was stirred at rt for 4 h. The solution was concentrated on the rotovap. The
residue was puritied via preparative thin-layer chromatography (10/1 EtOAc/EtOH,

20  SiO,)to obtain 14 mg (17 %) of 1BF as a colorless oil. The bis-HC! salt was formed
as described above for 6a. M.p. = 206-210 °C.

Example 2



1CCH SO4- CF, C, HCHB51. 3311 1D4- CH, OCSH CH, CH, CH, CH: CH, 591. 4386 1E4- CH OC H
CHCH CHCH, 591. 4392 1FA- CH, OCMCH, | CH, C- HCH639. 4399 1GI 4- CH, OC, H. CB§ SEP 7005
CHCH563. 40 'OC H, CH, CHLCH CH577. 4226 11H CH, CH, CH S ICH
SO, CH, CH, é&dq/m 3580 1KA4-CH OC H CH ¢ clo ent |CHB17. 45%@#%2%)
CH.), CH471. 3815 1MCH SOCH CH' CH549. 3580 1N4- CH C H4SO- CH( CHCH, 625. 3917
104-CH C H, SOCH, CH, CHCH625. 3895 1PCH-§Q ¢ clo ent | CH575. 3746 104-CH C H
SO c clo ent | CH6651. 4055 | RHc cl o ent | CHA97. 3966 WO 02/ 079194 - 23 06

e Sreavpe e AR e LRk SRR A LT i, o
H, CH, CH, CENGHYHBED BB A8E/4ngH OCNRalHEE; e akeRa5inM SRt ClL YU (oM \GorHs e at

T ABCH, SCCRC R BeY 3B8 3O ek e Bt EAEC et asied Wih o} QB0 e
H, CH693. 334BeQuiEaerw s iFractesivdth 6HhCh7 Thelpwabine darganisgey BrsOVEreHE58d 3609

éﬁGgHéSgl(Hﬁ Joh 9@@%& 3%: cyﬁgn%fe@wma%mwsgﬂ clAKm%@gél%rqg CCJC H

HCH601. 33%&cetone/CH.Cl, gradlent 2/5 -3/5,Si0,) gave 1.24 g (71 o) of 7 as a colorless oil.
Compound 7 was treated according to the procedures in Steps 4 and 5 of
Example 1 to obtain the title compound.
HRMS (MNH™) found: 507.3122.
10 Using a similar procedure and the appropriate reagents, compounds of the

structure
NJ\ 6
R
Ru@ \\,N

N
UWQN
0]

were prepared, wherein R' and R° are as defined in the following table:

Ex. R? R® HRMS (MH") found
oA H CH, 429.3340
o8 4-CH,OC.H,CH, CH, 548.3838
oc CF,S0, CH, 561.2840
oD CsH:C(O) CH, 533.3611
oF 4-CH,C¢H,S0, CH, 583.3442
15 Example 3
MeO
T Ty
);Q(N
Step 1:
Ob ) Ti(OiPr), /\G
1 +
‘ N 2) EL,AICN \b
11 Boc 3) MeMgBr "Boc

The aicohol 1 (2.0 g, 17.4 mmol), N—Boc—4-p1peridone 11 (3.5 g, 17.4 mmol)
20 and Ti(OIiPr), (5.7 ml, 19 mmol) were taken up in CH,CI, (60 ml) and stirred at 25 °C
for 64 h. Diethyl aluminum cyanide (42 mi of a 1.0 M solution in toluene, 42 mmol)
was added to the reaction mixture at 25 °C. The solution was stirred at 25 °C for an
additional 24 h. The solution was poured in a flask containing EtOAc and sat.
aqueous NaHCO; at 0 °C. The mixture was filtered through a plug of Celite. The



1AL3-Cl - C H, SO, 3- F- C H, CH697. 3105 1AMA- CH, OCFH SO, 3- F- C HCH693. 3609
| ANCH, SO- 4- F- C H, CHCH615. 3482 | AO3-Cl-C H SO4-F-C H, CH, CH, 711. 325d) 6 SEP 2005
1AP4- CH, OC H SO 4-F- C H CH, CH, 707. 3751 1AQ4- CH OGH CH, 2-t hi enyl CH, 6313805
1ARCF, CH SO CTH9 W51, 3201 1ASCF, SO C. H5CH637. 3156 1ATA4- CH c‘iéy’ LOSOT i en
1 CHB31. 3784 1AU3-Cl-C H SO, 2-t hi enyl CH685. 2768

1AV4- CHBOCFH. SO, 2- t hi enyl CH681. 3266 1AWCH, SO, 2- t hi enyl CH, 589. 3002

1AXCH, SO, 3- t hi enyl CH | 589. 3002 1AY3 "'C H, SCB-t hi envl CH3685. 2750 1AZ4- F- C
H SCOH C H OH677.3633 1BA2 thien |-SOC . H H , CH 66

198C6HE SORIEVEEONEE SER e A %‘t%’fdﬂyérz‘ﬂaﬁ egtrag dz\dtji?s Eteée Jde

NS0 O , G- CR 6263650 16 &l oo 2SR B Cott Ot 037 9508 186 4-F-C H
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EtOAc. The aqueous layer was extracted with EtOAc. The combined EtOAc layers
were washed with brine and dried (Na,S0,). Filtration and concentration gave a

10  yellow oil. Purification via flash chromatography (95/5 to 90/10 EtOAc/MeOH. SiO,)
gave 3.7 g (79 %) of the piperidino-piperidine 12 as a yellow gum.
Step 2

vaern /A\T:::W
" T

omdanon
‘Boc

DMSO (1.26 ml, 17.8 mmol) was taken up in CH,CI, (140 ml). The solution
15 was cooled to -40 °C (CH,CN/CO,). Oxaly! chloride (1.6 ml, 17.8 mmo!) was added
dropwise to the solution at -40 °C. The solution was stirred at that temperature for
0.75 h. The alcohol 12 (3.7 g, 11.9 mmol) in CH,C\, was added to the reaction
mixture at -40 °C. The resulting solution was stirred at that temperature for 0.75 h.
Et,N (5.0 mi, 35.7 mmol) was added to the reaction mixture at -40 °C. The white
20  slurry was stirred at -40 °C for 0.5 h. The mixture was diluted with CH,Cl, and
washed with 1N NaOH. The aqueous layer was extracted with CH,CL. The
combined organic layers were dried (Na,SO,), filtered, and concentrated to obtain
3.5 g (95 %) of aldehyde 13 as a yellow oil.
Step 3:

Na(AcO);BH Meo\@\/ (\N/\O
13
N
meVeyl “. 0
4a N'Boc

The piperazine 14a (133 mg, 0.65 mmol), aldehyde 13 (200 mg, 0.65 mmol),
and Na(AcO),BH (165 mg, 0.78 mmol) were taken up in CH,Cl, and stirred at 25 °C
for 20 h. The solution was diluted with CH,Cl, and washed with 1N NaOH. The
aqueous layer was extracted with CH,Cl,. The combined CH,Cl, layers were dried

30  (Na,SO,), filtered, and concentrated. Purification via preparative thin-layer

chromatography (1/1 hexanes/acetone, SiO,) gave160 mg (46 %) of 15a as an oil.
Step 4: '

25



1BUc clo ro 1-C Q051-t5CH573. 3923 1BVCH CH, C OC HCH, 561. 3928 19Wo Ivm
HCH575. 4075 1BX3-Cl -CFH, SO4- rid | CH 680. 3133 1BY4-CH, OC H, CH, 3, 5- glﬁf o)
hen | CH, 66}, 4 Zc clo ro |1-S@3,5-difluoro hen | | CH645. . SO, ¢
cl ohex | &‘gggﬁf}f?mt ails of the preparation of 1 BF: St e%%iﬁﬁl}égg%% Boc
5 The product of Exanple 1, Step 2 (1.0 g, 1.6 mmo!) was taken up in THE (10
m ) under an at nosphere of N2 and a_s%l_uti on of 3-fluorophenyl magnesi um
bromde (13 m, 0.5 Min Et20) was added at 25 C. The solution was stirred
at 25 Cfor 6 h. The reaction rrixturﬁ!%s poured into a separatory funnel
cont ai ni ng 25 % aqueous O06SEP2§05 -25 PCT US02/ 09491 sodi um
citrate. The ageuous |ayer was extr&EBG/H@RTh Et OAc, the conbi ned Et OAc

| ayers were washed with brine and dri e§CeNa2S0O4). Filtration and
concentration furnished a yellow oi [y e material was purified by flash
chromat ography (3/1 hexanes/ acetone, NSINO2) which gave 640 ng (66 % of

conpound 5b as llow oil.. 5. Ste : 1 |
depr ot ect ed acc?@\’%‘?ﬂ% g{%ué h-b1 '_B? 5@5&%@\@&3@@&&%Irégql%nggjé%&rﬁg'ﬁ%%%t %?%?ﬂe
depr ot ect dd tipe periméiine acithas piepenitheti imeS¢38e iy, Step3h. torabain, thEde(ctoopond
0. 48 mmmol ) . . ; , 6-di nethyl -3 10
pyrim di nquéﬁlb}g%ﬁﬁ E'@ch?@é’ﬂ%g%ﬁmﬁ 48 mol) and i Pr2NEt (0.72 mi, 2.24
mol ) 5 wer e t akdtheuR' ideripativescan pedifapaiss Wadapreteciion@ifthe dsmedoy brary!
above i n %I%&Pp 4nbQubsBEDESNdErivhtPEaLi6R 3sBesefib88 pRsviBu¥klih @kHirhe AStep C 6d
Example 1™BF L N, ~~, NO 15 6¢ (400 ng, 0.62 mmvl) was treated according to
t he procedure of Exanple 1, Example 4

Exampie &4

10 Steps 1-2:
('\NH PhCHO /‘;\h THF : Ph
-~ N Bt T ~
Boc’N\) benzotriazole @ CiMg (\N
benzene Boc” @ Boc” N\) N__
40 -Hzo 41 N\ 42

Step 1: N-Boc-(S)-methyl piperazine 40 (4.35 g, 21.8mmol), benzaldehyde (2.2 mi,
22 mmol), and benzotriazole (2.59 g, 21.8 mmol) were taken up in benzene and
heated to reflux with removal of water (Dean-Stark trap). After heating at 110 °C for
15 4 h, the solution was cooled and concentrated to furnish 8.9 g (Quant.) of the
benzotriazole adduct 41 as a foam.
Step 2: 41 (1.4 g, 3.4 mmol) was taken up in THF (25 ml). A THF solution of the
piperidinyl grignard (13.7 mi of a 1.0 M solution) was added to 41 at 25 °C. The
solution was stirred at that temperature for 5 h. The reaction mixture was poured into
20 a separatory funnel containing EtOAc and 25 wt% sodium citrate. The aqueous
solution was extracted with EtOAc. The combined EtOAc layers were washed with
brine and dried (Na,SO,). Filtration and concentration gave a yellow oil. Purification
via flash chromatography (15/1 CH,CI./7N NH; in CH;OH, SiO,) gave 954 mg (72 %)
of the piperazine-piperidine 42 as a mixture of isomers.

25 Steps 3-4:



Step 5, to obtain 6d. The free base 6d (0.07 g, 0.13 mmol),

cycl opropyl sul fonyl chloride (0.02 g, 0.14 mml) and Et3N (0 091[]rg SEPBISE
taken up in CH2Cl 2 and the solution was stirred at rt for JThe sol ution
was concenAtZEd°BA the rotovap. The residue was puritied WQ“P‘é‘b’ér”atlve
thin-1ayer chromatography (10/1 EtOQAc/EtCOH, 20 SiQ2) to obtain 14 ng (17 %
of 1 BF as a colorless oil. The bis- :%lgl salt was forned as described above
for 6a. Mp. = 206-210 C. Exanple 2~ O NDN M W 112/079194 -26 0 6
SEP 7005 PCT/USO 2 /119 4 9 1 The al dehyde 2 (0.93 g, 4.0 mol

pi peri di no- pi perazine 3 (1.0: g, 8. 4 mmol ) 1-chianogithila( AcO) 3BH (860 hg 4.0
nmol ) were taketClup i n CH, anghioedfoiaed at 25 The
sol ution \/leas—eh—t—uie—eel——vvlthcgg/;éV shed—w-th—3—=N NaOH. T?\ aue
| ayer was ext 2adioed wi hbe onbi n ch gani c A@,ye[P'

(Na, SO ), filtered, and concent ﬂﬁted Pur i F%’f 'g'{itlon Vi a flash44

chr omat ogr aphy (acetone/ CH2CI 2 gradi ent 2/ 80°C3/5, Si 2) gave 1.24 g (71 %

of 7 as as&@;bgrl@s 51 thg, 2 GenmentHwasakert g at ©H, @ 015Ny atrm:ehﬂowram:edwes
in Steps

t ound: g0 f@bmomng %Peawg?rﬁqugﬁb E?Sé@hﬂwgt%%a%m@gpa%#d"& A

conpounds cohicériteates to gbteudepidtdied Riperaiineveay therid@l salt. Whercfrune Balt#pd6R6 are
& crace, P A NS Seh g EEuals Sl Sl Do BB e,
4- ( H., CoHlig@htaiB818d 42 385mEda2pheol wir® aldep th:thé )mikiurél Prijedmiidure was
stirred vigorously at 25 °C for 20 h. The aqueous layer was extracted with EtOAc, the
combined EtOAc layers were washed with brine and dried (Na,S0O,). Filtration and
concentration gave the allyloxycarbonyl (Alloc) protected piperazine 43 as a mixture
10  of isomers.
Step 4: 43 was taken up in 1,2-dichloroethane. 1-Chloro-ethyl chioroformate (0.5 ml,
4.9 mmol) and polystyrene bound Hunig's base (PS-DIEA; DIEA is diisopropy!-
ethylamide) (2.7 g) were heated at 90 °C for 1.5 h. The solution was cooled and
concentrated. The residue was taken up in CH,OH and refluxed for 1 h. The solution
15  was concentrated, and the residue was partitioned between CH,Cl, and 1 N NaOH,,, .
The aqueous layer was extracted with CH,Cl,. The combined organic layers were
dried (Na,SO,), filtred and concentrated to give 752 mg (85 %) of 44 as a mixture of
isomers.

Steps 5-6:
Ph : bn

1) Boc,O E{zNH - /[\C
N Pd(OAC); N

Alloc” Boc CH3CN/H-0
20 45 46

Step 5: 44 (752 mg, 2.10 mmol), di-t-butyl-dicarbonate (550 mg, 2.5 mmol), and
K.CO,; (870 mg, 6.3 mmol) were partitioned between EtOAc and H,O. The aqueous
layer was extracted with EtOAc. the combined EtOAc layers were washed with brine
and dried with Na,S0O,. Filtration and concentration gave the crude N-Boc piperidine
25 45 as a yellow oil. Purification via flash chromatography (4/1 hexanes/EtOAc, SiO.,)
gave 606 mg (63 %) of 45 as a colorless foam.
Step 6: 45 (606 mg, 1.3 mmol), Et,NH (2.7 ml, 26.5 mmo!), and 3,3",3"-
phosphinidyne-tris(benzenesulfonic acid), trisodium salt (30 mg, 0.052 mmol) were
taken up in CH,CN/H,O (1/1 40 ml). Pd(OAc), (6 mg, 0.026 mmol) was added and
30 the solution was stirred at 25 °C for 3 h. The solution was concentrated, and the
residue was partitioned between EtOAc and 1 N NaOH,,,. The aqueous layer was

ocC



2) Et2AICN 11 Boc 3) McMaBr 12 'Boc The alcohol 1 (2.0 g, 17.4 rrrmlg F
N-Boc-4-pi peridone 11 (3.5 g, 17.4 nml) 20 and Ti(GPr)4 (5.7 m, gé w

were taken up in CH2Cl2 (60 m) and stirred at 25 C for 64%/3%
al umi num cY*R'48°(%2 i of a 1.0 Msolution in tol uene, i ¢ ladded

to the reaction mxture at 25 C. The solution was stirred at 25 C for an
additional 24 h. The sol ution was pou%(ﬁzd in a flask containing Et QAc and
sat. aqueous NaHCO3 at 0 C. The mixture was filtered through a plug of
Celite. The 0 6 SEP 2005 WO 02/ 079194 PCT/ US02/ 09491 - 27 Ia ers were

separ at ed, ©drartethwithdeténs thaywembiasd SXGANIE [AXE RS ey anhed brinsehd dged

organi c | apeq SOMT Pllt\“@tﬁﬂﬁﬂna\ﬁcbhc@ﬁ!rﬁﬁor@@gvégb'D@dTl§ Neg sg%f 46idst 4 aiixtere ahd

concentratjon gave the crude cyani de as a yellow oil. The
cyani de (4‘58‘7‘%5 15 mmol ) was taken up in THE (75 m ). CH3MyBr (25 ml 5 of
a 3.0 M sogtdpsongi n Et, O) was added to the reaction mxture at 0 C. The
solution was allowed to warmto 25 and was stirred at that tenperat ure

for 18 h. The soI "lﬁﬁn was partitdi oned between 2&)w %aq 0 i on of
sodiumcitrate ™ The a S r was_extracte The
conbi ned EfOAC I y 0, ,_yvere V\HSWHE and dri %q\éé /s%‘}\iﬁr ation
and concentration gave 10 RMBT 0 riBecati on flashy4
chroma@ography (95/5 to 90/10 EtCAc/ MEOH. Si2) gave 3.7 @ (79 0 of the
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mol ) was Was&dutegr withie Ctlmam%@@ﬁdtthfm Na@*@ The %WQ@%M@V@W@ ir red
at that te@%@c@éwmhfeﬂ ,CIO. the dbm&hedair erlﬂella s(vaeré @ned@NQ smql Jilte ried GidCl 2
_g(gedtothe alon thél E%%g sal utloné\?
Stirr LY atCReENTAleHh & SN Eee oy ew@ewoxye% rotedldd Hingiar Mkd! Fdd
]Eo tge rﬁamﬁxg@r@ ofiixdmees. aPurifi€ation G‘be‘lashldrmeor&@tegbr@rphy (ﬁﬂsgemmeﬁﬂt@m %‘;ng:
or 5 The Xt ur ute with 1 N Na
The aqueou%a\feaZ/@ mv%BF‘éAQ%P&?%’a"W FW”&QEE&? st?ﬁ@erseo%f'ﬁgﬁt'ﬂ?ﬁ ic layers
were dri edre(cNestétD;bt;onf(hleb(enesVCFagm )aaaveet 2 mige(@4t %) ot ttae (S,B.iSomef 93 24 of
al dehyde 1RhAS n@eéﬂ%ls! owoil. Step 3: 13
15  Step 8: 47(220 mg, 0.45 mmol) and 4.0 M HCI in dioxane (2 ml) were taken up in
CH,OH and stirred at 25 °C (4 h). The solution was concentrated, and the residue
was partitioned between CH,Cl, and 1 N NaOH,,,. The aqueous layer was extracted
with CH,Cl,. The combined organic layers were dried (Na,SO,). Filtration and
concentration gave 182 mg (100 %) of 48 as a colorless oil.

20 Steps 9-10:

1) HCI

48 — —- /\O ) EDC/HOBT Ex. 4
pMB \b COZH

“Boc
Step 9: 48 was derivatized into 49 using the procedure of Example 3, Step 1.
Step 10: The Boc group in 49 was removed (HCI), and the resulting piperidine was
coupled to the pyrimidine acid as described in Scheme A to furnish the title compound
25  as a yellow oil: HRMS(MH™) found: 625.4235.
Using similar procedures and the appropriate reagents, compounds of the
structure

lu"U




25 Na(AcO 3BH MMOCNH N _,I 14a MeO The piperazine 14a (133 ng, 0.65 mol),
al dehyde 13 (200 ng, 0.65 mmol), and Na(AcO 3BH (165 ng, 0.78 mmol) were
taken up in CH2Cl, and stirred at 25 C for 20 h. The solution was dibl3dfadd
with CH2Q ,, apd,-ypyhed with 1IN NaCH The aqueous |ayer was r@,c;}"gg vvlth
CH2Cl 2. The co |ned CH2Cl 2 | ayers were dried 30 (Na2SO4), fi tereo'
concentrated. Purification via preparative thin-layer chromatography (1/ 1
hexanes/ acetone, Si02) gavel60 ng (4&49 of 15a as an oil. Step 4:
06SEP2005 V\D 02/ 079194 PCT/ US02/ 09491 -28 15a 1) HC 2) EDCHOBT Y Y N EX.

3 The Boc u 1 1€ n ng pi peridi ne was coupl ed
to the py ﬁﬁ@a@&savh&( &Srgolqeﬁglgd q@%%@l‘i}éﬁiél %ISD 4, to obtain the title
conpound as an oil: HRMS (NMH ) found. 535 376855 Other R derivatives can
be prepared via deprdtd%tion of Rhe 4- m=tH%M§(M§'hiW group and subsequent
derivatization as described previously in Sowsge A 10 Steps 1-2: PhCHO H Bt
CMy | INI1 Boc Nv heskotri azDHeSO, benzeBs839 NINL - 40 -H20 41 42 Step
1: N-Boc-(S)-nethyl piperaziBng| H.80335 0678BByml|), benzal dehyde (2.2 m,
22 mmol ), and benzotriazote (2-59 ¢, 21.3 mmol) were taken up in benzene and
heated to reflux with renoval of water _(Dean-Stark trap). After heating at

110 C for Example 5
EtoM

BVSL P

Step 1:
1) AllocCl
. Alloc\
3 2) TFA
3) EDC/HOBT
CO,H W

NN

NN

Compound 3 (2 g, 6.7 mmol), allyl chloroformate (0. 93 mi, 8.7 mmol), and
K,CO;, (5.6 g, 40 mmol) were partitioned between EtOAc and H,O. The mixture was
10  stirred vigorously at 25 °C (24 h). The layers were separated, and the aqueous fayer
was extracted with EtOAc. The combined EtOAc layers were washed with brine and
dried (Na,S0O,). Filtration and concentration gave 2.6 g (100%) of the alloc protected
piperazine as a thick yellow oil.
The Boc group was removed, and the resulting piperidine was coupled to the
15  pyrimidine acid as described in Scheme A, Step 4, to obtain 2.3 g (85 % from 3)of the
piperidine-amide 50 as a yellow foam.

Steps 2-3:

Et,NH
Pd OAC)2 HN lPTzNEt O/L K/
50 N
CH3CN/HZO \b \b
o

The Alloc group in 50 was removed according to the conditions described for
20  the conversion of 45 to 46 above in Example 4 which furnished piperazine 51.
51 (450 mg, 1.36 mmol), imidoyl chioride 52 (360 mg, 1.36 mmol), and iPr,NEt
(1.2 ml, 6.8 mmol) were taken up in CH,CJ, and stirred at 25 °C (18 h). The solution



15 4 h, the solution was cool ed and concentrated to furnish 8.9 g Sﬂ%g ‘S\Z\@
of the benzotriazole adduct 41 as a foam Step 2: 41 (1.4 g, 3.4 ? %

taken up in. TH 5 m). A THE solution of the piperidinyl rd (13.7
m of a 1. d“%l 58{95 |on) was added to 41 at 25 C. The sol utl%?‘l &gg”/(gtllrred

at that tenperature for 5 h. The reaction m xture was poured into 20 a
separatory funnel containing EtOAc ang 25 Wt % sodiumcitrate. The aqueous
sol uti on was extract ed with Et OAC The combi ned Et OAc | ayers were vvashed

with brine an r A t|on nd oncentratlon IIow
o por i 1veamied Oits LTS ek s v NP o B8 BABEP AP KRGS B2

Si 2) gavgxg&g@ml( 7?hé@comﬁ|nédil©r@armeﬂa;zerla@velemﬁre NeeSE) a§naanmmemde of

i soners {

P 2005 02L079194 P S 9 9
SOTe N SontsTRiasin dHvsabe dpi rNOR OgT RS e SRR BT h e R AR e £
3. 42 (954chpmaodtaphycOB/SESOARKELN LIO.) gEMBERN(1EE (T2V4) cframiicrdxiote 53 45@ M

HCI soluti was added. The solution was stirred at 25 C for 18
h, the!?u %ﬂgg%g{@éﬁ%ﬁo gi ve deprotected piperazine as the HCl salt. The

crude saltS{En46 5 mol) was partitioned between Et OAc and water. K, CO8 (2.0
grans, 14. 8 mmol) and all#O.chloroformate (0.34 m, 3.2 mml) were added

to the mxgyre ETIThe m xture wa tlrred vi gor ousl y at 25 C for 20 h. The
aqueous Iayer ract@%ﬂ c, the conbined Et OAc | ayers were
washed with bri; ,gerajnd Na2 Hon and concentration gave the
al Iyl oxycar bonyl (Al'l oc) protected p| enazi 43 as a m xture 10 of

i somers. Step 4: 43 was taken up gd4n dt;%oroet hane. 1-Chl oro-ethyl
chloroformate (0.5 m, 4.9 nmmol) and pol §st yrene bound Huni g' s base

(PS-DIEA DI EA 53 (650 $PI0BN mm@hNERAD A2 (£08 FingfPBRIIRANIISOL (Fhd: d. o

1.5 h. The sol utl concen i due was 't akeén
in CH3IOH amdnelewers earitioned betwega toblans amj aqueous 50 % NaOH. The mixture was

10 stirred vigorously at 25 °C (18 h). The mixture was diluted with EtOAc and water.
The aqueous layer was extracted with EtOAc. The combined organic layers were
washed with brine and dried (Na,SO,). Filtration and concentration gave a yellow oil.
Purification via preparative thin-layer chromatography (95/5 EtOAC/Et,N, SiO2) gave
457 m¢ 79 %) of 54 as a yellow oil (mixture of isomers).

15  Step 5:

The Boc group in 54 was removed by HCl as described in Scheme A, Step 4.
The resuiting piperidine was reacted with 3-chlorobenzene sulfonyl chioride,
according to the procedure described in Example 1, Step 5, second paragraph, to
obtain Example 5 as a yellow oil. HRMS(MH") : 660.30889.
20 Using similar procedures and the appropriate reagents, compounds of the

structure
EtO.IN
sge
r1-N K/N\b w:(’;?
N N
0]

were prepared, where R’ is defined in the following table:

" Ex. R HRMS (MH")
found
5A | 4-CH,OC.H,SO, | 656.3588
5B CH.SO, 564.3328

25



15 was concentrated, and the residue was partitioned between CH2O 3 @ogp dppN
NaCH,,,,). The aqueous |ayer was extracted with CH2Cl 2. The conbi ned
organic layers were dried (Na,SO4), filtred and concentrat 752 ny
(85 9% of X%)%rémg i xture of isoners. St eps 5-6: 20 44 1) %ggé%" {1)4&1 1
-chloroethyl chloroformate Et2NH Pd(OAc)2 Allot N~ ~N 45 Boc CH3CN H3O Ph
HNJ . N 46 Boc Step 5: 44 (752 ng, 23 10 nmol ), di-t-butyl-dicarbonate (550
ng, 2.5 mol), and K2C03 (870 ny, ?mml) were partitioned between Et QAc
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46 10 and tested in triplicates. Reaction cocktails are harvested through glass fiber filters, anc
washed thoroughly. Total counts for replicates are averaged and data reported as the
concentration required to inhibit 50 percent of total 1251-RANTES binding. Compounds
with potent activity in the membrane binding assay are further characterized in seconda
cell-based HIV-1 entry and replication assays.

15 HIV-1 Entry Assay:

Replication defective HIV-1 reporter virions are generated by cotransfection of a
plasmid encoding the NL4-3 strain of HIV-1 (which has been modified by mutation of th¢
envelope gene and introduction of a luciferase reporter plasmid) along with a plasmid
encoding one of several HIV-1 envelope genes as described by Connor et al, Virology,

20 206 (1995), p. 935-944. Following transfection of the two plasmids by calcium phospha
precipitation, the viral supernatants are harvested on day 3 and a functional viral titer
determined. These stocks are then used to infect U87 cells stably expressing CD4 and
the chemokine receptor CCR5 which have been preincubated with or without test
compound. Infections are carried out for 2 hours at 37 °C, the cells washed and media

25 replaced with fresh media containing compound. The cells are incubated for 3 days,
lysed and luciferase activity determined. Results are reported as the concentration of
compound 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-

30 CCRS5 cell line to determine the effect of anti-CCR5 compounds to biock infection of
primary H!V-1 strains. The primary lymphocytes are purified from normal healthy donor:
and stimulated in vitro with PHA and IL-2 three days prior to infection. Using a 96-well
plate format, cells are pretreated with drug for 1 hour at 37 °C and subsequently infecte:
with an M-tropic HIV-1 isolates. Following infection, the cells are washed to remove

35  residual inoculum and cultured in the presence of compound for 4 days. Culture
supernatants are harvested and viral replication measured by determination of viral p24

antigen concentration.



5 Ph p-ani sal dehyde ~IN Na(AcO 3BH PVMB Boc 47 HCO Ph N-NTr | H PM 48
Step 7. 46 (500 ng, 1.3 mmol ), p-anisaldehyde (1.2 M, 1. 6 mol), A SEP 2005

Na( AcO) 3BH_,, ] 1.6 mmol) were taken up in CH Cl, and 25 C
(18 h). Thé“g L}‘&t)?%n was diluted with CH Cl 2 and washed wi f'{]dq{ﬁl%gjcﬁ

The aqueous | ayer was extracted with CH2Cl 2, the conbi ned organic Iayers
were dried (Na,S04), filtered and 10 goncentrated to give the crude
p- met hoxybenzyl (PMB) protected piperazine 47 as a mxture of isoners.

Purification.via_ flash chromatography (6/1 hexanes/Et QAc, SiQ2) gave 713 ng

of 47 as MMXture of isomers). Purification via

recr\x//\;t al l'i zaéI loe:us(éx exaseRy B2dI\2 Lo goept@20CRS diddoMiediwitthealcBir)sensitiedy4y

as ite needl e xane

(2 ) wePBOt RATOHGTP co%a%apégfaé% eyl RS Mg s ooyt S dbliad

concent r apeshertesi wilhindues iackaciumesiup aigniat inotheccdlie wkalerC CREChi2tagndisis Are

NaOH( aq ) .

organpe | SshieRas TR whRR 48 bt firalnt B emee e BT aRECapahis o
my (100 wmkm@asngealwg:by&ra ee@rajullgan@o‘?sw@% 10: Ph 48 KN N onnc_ N 49

L"~N Boc NG S [ usi ng the procedure of
Exanpl e 37 Srel : ﬁ{e'n’{t?rtahéetqndjlﬂ S%%ved HCl ), and the

resul ting pipeA @Tﬁés\mr@dmg@@gamn@aﬁqrﬁé r@%‘»ntﬁf arthation by &EREdaRNGRd This
Scheme A hgsdiitiazlirddhetbifhdifgIBPSUBHeled-GTP to receptor coupled G-proteins that

10 occurs as a result of receptor activation by an appropriate ligand. In this assay, the
CCRS5 ligand, RANTES, is incubated with membranes from CCR5 expressing cells and
binding to the receptor activation (or binding) is determined by assaying for bound 35S
label. The assay quantitatively determines if compounds exhibit agonist characteristics
by inducing activation of the receptor or alternatively antagonist properties by measuring

15 inhibition of RANTES binding in a competitive or non-competitive fashion.

Chemotaxis Assay:

The chemotaxis assay is a functional assay which characterizes the agonist vs.
antagonist properties of the test compounds. The assay measures the ability of a
non-adherent murine cell line expressing human CCRS (BaF-550) to migrate across a

20 membrane in response to either test compounds or natural ligands (i.e., RANTES,
MIP-1R). Cells 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 cell migration in response to known CCRS5 ligands.

The role of CC chemokine receptors such as CCR-5 receptors in inflammatory

25 conditions has been reported in such publications as Immunology Letters, 57, (1997),
117-120 (arthritis); Clinical & Experimental Rheumatology, 17 (4) (1999), p. 419-425
(rheumatoid arthritis); Clinical & Experimental Immunology, 117 (2) (1999), p.237-243
(atopic dermatitis); International Journal of Immunopharmacology, 20 (11) (1998), p.
661-7 (psoriasis); Journal of Allergy & Clinical Immunology, 100 (6, Pt 2) (1997), p.

30 S52-5 (asthma); and Journal of Immunology, 159 (6) (1997), p. 2962-72 (aliergies).

In the assay to determine HIV replication, compounds of the invention range in
activity from an IC, of about 0.1 to about 1000 nM, with preferred compounds having
a range of activity from about 0.1 to about 100 nM, more preferably about 0.1 to about
10 nM.

35 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,




25 as a yellow oil: HRMS5(MH ) found: 625.4235. Using simlar procedures and
the appropriate reagents, conpounds of the structure 1) HC 2) EDCOHOBAP 2005
06SEP2005 WO 02/ 079194 PCT.!(0S112/09491 -31 were prepared, = B'( S
defined i "B W& fowi ng table: Ex. 4A R HRMB(M+) found @é‘,z/‘, 833 3419
14B 13-C -CFH-SO2 1 679.3204 Cl 5 Step 1: 1) AllocCl 3 2) TFA 3) EDC/ HOBT
11 NON 50 0 Conpound 3 (2 g, 6.7 rr_ug#) allyl chloroformate (0.93 nml, 8.7
mmol ), and K2C03 (5.6 g, 40 nmol) e partitioned between Et OAc and H. O

The m xture was 10 stirred vigorously at 25 C (24 h). The | ayers \gere
separ at edCaciifis ene spRestiariesay the puiiers enddebliptomay iee cRRIPIIFRE QISFAID QUL

Et OAc | aysts a%uegs?ﬁa@éh\@cwe Hdregieand SustabRAsOIPEHE8)s afd khowhiigthaad,
concentratlora?ﬁgave. . 6 100% of the a{FI@gc ézrolt ect ede@'ﬂl Eerazup af a
thick yel EGnTAINESIHD B UR2HAS SIURSIRAI LAYt FROFTRIUPEIRSS pl FRFPdi ne
was _coupl pewtierd, leachdfs and capsiliieecan bé wsedles solidddsage Srtessuitbletfepordl to
btal B 2. Sadiheataey: ClsbRls el eith ez ARttt Y84 hathbaeny

St eps

manufacture for various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania.

Liquid form preparations include solutions, suspensions and emuilsions. As an

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

Aerosol preparations suitable for inhalation may include solutions and solids in

15 powder form, which may be in combination with a pharmaceutically acceptabie:
carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

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

Preferably the compound is administered orally.

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

The quantity of active compound in a unit dose of preparation may be varied or

30  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 most preferably
from about 55 mg to about 200 mg, according to the particular application.

The actual dosage of the compound of formula | employed may be varied
depending upon the requirements of the patient and the severity of the condition

35  being treated. Determination of the proper dosage regimen for a particular situation is
within the skill of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.



Pr2NEt ~,, NCc 51 111 Il 53 . OBOG 52 0 The Alloc group in 50
renoved according to the conditions described for 20 the conversio O%EPZIZQUS

to 46 abov | e 4 which furnished piperazine 51. 51 (
S PP i PA((E'%@E’FT’?‘?”G 8

mol ), i m doy ide 52 (360 ng, 1.36 mmol), and i Pr2NEt .
mmol ) were taken up in CH2Cl 2 and stirred at 25 C (18 h). The solution CO2H
06SEP2005 WD 02/ 079194 PCT/ USQ2/ 0949kg 32 was diluted with CH Cl_ and washed
with water. The aqueous | ayer was extract ed with CH2Cl,. The conbined

or St ani dbe oxi M S0ustAnp IRaREMky o ekl Ao 3%%.3551%%%‘?‘3 S erkich
chr omat ograsdior thepHarFiaoactiEiBNaccsiptablegsalts tB8teatyvil P2uEguiatediadeowingrto 88
(550 g, "0ddihEnL0s RO Ry PEfldn s Rin ilsu S flétolsgeiade Gt
mol ) wer sizsaofthei patiant Bstwelbas seVerityefdhe saqi;éom mng/dn‘a@@é mﬁepwakt ure
was 1@ st 'ré&%ﬂn'}@r%%rooa'éxlyyd@éalg%@eg ré)%(ﬁ 9 or ag%nﬂh?ég‘égin‘ﬁ%?hrgh@@tfﬁgn gb'&t EhH§AC

and wat er e aqueous ‘| a rac onmbl ne ganl c
| ayers merr@;/daméqa.@@qmt ﬁﬁoﬁng/ﬂ@yaﬁwfawab@dwmg’@ﬁy to @50 matdayn mere preferabl

concent r atgnant gg@@ngdé@l IrPMPId four Biididd e856en via preparative thin-layer
chr onmat ography_,( /Et3N S102) gav ‘g of 54 as a yel] ow
hes%ﬁ%?n 998@%5e®men$eof @'ﬁ%&ﬁﬁ“ﬂ ELQ Vs ainerﬁw@aaéwm

oi I (mxture of
as descri heddiin cosltanetidn mﬁhane@c%%tég@mbt c@@p@umwunibeeuefa@ﬁnrn@a%mem th

?Iéx;m:}%r obenzeab_]gsc "E%‘éﬁﬁ'&v'ﬁ‘ﬂrojdgﬁﬁﬁp?gf?% goggs and &sagé?ggﬁ%ﬁs %et%%rﬁab?(agen
inserts or as set forth in the protocols, taking into consideration the age, sex and
condition of the patient and the severity of the condition treated.

The goal of the HIV-1 therapy of the present invention is to reduce the HIV-1-
RNA viral load below the detectable limit. The “detectable limit of HIV-1-RNA” in the

15 context of the present invention means that there are fewer than about 200 to fewer
than about 50 copies of HIV-1-RNA per mi of plasma of the patient as measured by
quantitative, multi-cycle reverse transcriptase PCR methodology. HIV-1-RNA is
preferably measured in the present invention by the methodology of Amplicor -1
Monitor 1.5 (available from Roche Diagnostics) or of Nuclisens HIV-1 QT -1.

20 While the present invention has been described in conjunction with 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.



obtain Exanple 5 as a yellow oil. HRMS(IVH') : 660.3089. 20 Using simlar
procedures and the appropriate reagents, conpounds of the structurl6GERE86
prepared, where R is defined in the following table: Ex. IR HRVS (VH)
found 5A4- CH OC H4S0656. 3588 5BCH1SO, 564. 3328 25 0 6 SEP 2005 WO (12/ 079194
PCTJ U S112Y0949 ) -33 The foll owi ng-3ssays can be used to determnine the
CCR5 inhibitory and antagonistic activity of the conpounds of the

i nvention. CCR5 Menbrane Bi nding Assay: A high throughput screen utilizing a
CCR5 mentelahldbi ndi ng assay identifies 5 inhibitors of RANTES binding. This
assay utilizes nmenbranes prepared fromNH 3T3 cells expressing the human
CCR5 chenoki ne receptor which have the ability to bind to RANTES, a natura
ligand fdr the ce@ap@indrreprdsdntg oy B6-swedthrapfoaingld lor mat , menbr ane

preparations are incubated mﬁth 1251- RANTES in the presence or absence of

conpound for one hour. are serially diluted over a w de range of

0.001 ug/mM to 1 ug/ri trlpllcates Reaction cocktails are

harvest ed t hrough gl ass \“ washed thoroughly. Total counts

for replicates are avera oné at a r orhed as the concentration required
to inhibit 50 percent Q} bi-ndi ng. Conmpounds w th potent

activity in the menbr Bne blndlng assay| ar furgher characterized in seconda
cell -based H V-1 entry and replication R*15 HI V-1 Entry Assay:

Replication defective H V-1 reporter virion are,generated by cotransfection
of a plasmd encoding the NL4-3 strain of H V-1 '(which has been nodified by

mut ati on of he envel nd intr |on of a luciferase reporter
pl asmi d) 4P &) @m%FPH“ﬁ ﬁ%ﬁ@%ﬁg ﬁEBﬁFﬁbqﬁ W¥hteWeral HI V-1 envel ope genes

as descriched by goneatasiendbuVeaghay ﬁoapﬂ?eogroalwc%%snge 9394 NFol | owi ng

transfecti’on of the two plasm’ds by cal ci um phoSpha precipitation, the
viral sugmwm@ﬁhmawxamebh&nﬁe%amﬂZONPHay 3 and a functional viral titer

determn al es ks are then use nfect U87 cells. st Xpressi ng
ot and T BreRoRE et bpebT et ol e hRACEe s FRsiTieRilebindl Th o

W t hout qget%)g ound Infections are carried out for 2 hours at 37 C, the
cells washed and nmedia 25 repl aced with fresh nmedi a containing conpound. The

cells aréilﬁd@bﬁhéadﬂbvléhmevéc1C%yﬁéb Rncryl(Gi-Conkkyl, REthetareayyld&her mi ned.

Resul ts & & LRPAC &9) AR 1LdN5,-C ORI ABIRN- .- fluoro-(Ci-Co)alkyl-SO,-, R'-
aryl-SO;-,  R%-heteroaryl-SO,-, N(R¥)(R¥)-SO,-,  (C;-Coalkyl-C(0)-, (Cs-
Ce)eycloalkyl-C(O)-, fluoro-(C;-Ce)alkyl-C(0)-, R’-aryl-C(0)-, NH-(C;-Cg)alkyl-
C(0)- or R”-aryl-NH-C(0)-;
R? is H or (C,-C¢) alkyl, and R’is H, (C1-Co)alkyl, (C;-Co)alkoxy(Ci-Ce)alkyl-, (Cs-
Cro)-cycloalkyl-, (C3-Cio)eycloalkyl(C-Ce)alkyl-, R’-aryl, R%-aryl(C,-C¢)-alkyl-, R’-
heteroaryl, or R’-heteroaryl(C;-Cg)alkyl-, provided that both X and Z are not each N;
or R® and R® together are =0, =NOR', =N-NR!'R'? or =CH(C,-Cg¢)alkyl, provided
that when one or both of X and Z is N, R? and R’to gether are not =CH(C,-Cg)alkyl,;
and when X and Z are each CH, R® can also be (C1-Co)alkoxy, Rg—aryloxy, R’-
heteroaryloxy, (C;-Cs)alkyl-C(0)O-, (Ci-Ce)alkyl-NH-C(O)O-, N((C;-Cg¢)alkyl),-
C(0)O-, (Ci-Co)alkyl-C(0)-NR"-, (C;-Ce)alkyl-O-C(0)-NR"-, (C;-Ce)alkyl-NH-
C(0)-NR"- or N((C;-Cs)alkyl),-C(O)-NR"-;
R® is (R'*,R"°,R'%)-substituted phenyl, (R'* R"’,R'®)-substituted pyridyl, (R'* R'> R®)-
substituted pyridyl N-oxide, or (R'*,R"®> R'®)-substituted pyrimidyl;



conpound required to inhibit 50%of the luciferase activity in the control
cultures. H V-1 Replication Assay: This assay uses primary peri phef§ §FP Hiipod
nmononucl ear cells or the stable U87- 30 CCR5 cell line to determ ne the
effect of anti-CCR5 conpounds to block infection of primary H V-1 strains.
The primary |ynphocytes are purified-3om nornal healthy donor and
stinulated in vitro with PHA and IL-2 three days prior to infection. Using a
96- wel | ate forpat, cells are etreated with drug for 1 hour.at 37 C and
subsequer}{ﬂl § bfr 8 Substifugnts éﬂa‘il{eR/Fr{)({EB ! éealFﬁt?f_i %‘}ln%gfea 4P RBFFYE ﬂfg v nfection,
the cell 511aﬁfg‘é‘n,""?@h€§) %&y[,e(@\l@@%{okfs@ﬂ?'-OC’TQ,C@IW@@)‘Q Nt egdoln the

for 4 dlays. Cu

presence of "conpoun f.or ¢ ture supernatants are harvested and
viral replh:66ki o -MNEBSWRED; by deternmination of viral p24 antigen

bon. 6 P 5 0 7 4 PCT, 2({ 09491 -34 I Fl
pasay: Cat' o exghosEinGORE: HEPRB e apr Ciks b BN CABEIC KRS Ci um
sensi ti VandkRSCALHRyO_ afdlthalkyaD-EHMPAMRGL-OT {ORCPAIYLE-CEFELI gand.

Conpounds "wi t agoni st _ properties Wi i nduce a calcirumflux signal in the

cel |, whiCxaliodrer MR AYBr)€H(9)4ceCpallgbnt i fi ed as conpounds whi ch do not

i nduce signal i by thensel ves e able o' . bl ocki si-gnal i ng by the
natural 1% g PR Fea SR Tt ot SraB Bmiabyd REHBACRE B g
assay): AnG(BYyS Htndbdoy1assRY' ARARIY Rsether gt O/-CaallyVale £ Rym@CTReg | | gands.

This assay neasures the binding of 35S | abel ed-GIP to receptor coupl ed
G pr ot ei neith thamitropgn de which they areaiadied; of receptor activation by an
appropri aje |i,gand.  |.n. thi ssa t | i gand, . RANT i s, lpgubat ed
o b ey aded 9T o el ke e SBenist A e P R G G CobRE o

acti vat i onldgen, -NRARAGIOH,sClgt-OUH Na0labyl aagseyitnRg for bound 35S |abel. The
assay quantitatively determnes if comﬁc;unds exhi bit agoni st, characteristics

by i nducifagisakt i Mskegsn, prenyheNecdpY.oltoF, &Hs rladPv F=NRagaridyl,

properti - T ri A5 inhibitio 2bi RA| i ompetitive or
non-corrpz)?lr 1? ?llvlg%% g%h?gﬁml%ﬁghgwaa%ngt ﬁég@% o érmﬂﬁ%@?ls\ﬂfgggg{? is a

functi onale)dlsdpgy WWHCONHACRO, geydedkili@-@golkyyl VNHC@(T a0gnikst properties
of the test conpounds. The,assay neasures the ability of a__non-adherent
muri ne c&VHCPhe JXHPLaNikh g (RiparNEeRs (i 8amtisgo) MO grat A HcPuls- a 20
nmenbr ane 4 spense [lher_skest _gogpou or | 2hi g i.e.,
RANTES, CF\G/%H%’ g% néléelkfcs}gér%kgr atS :ia{ across ’thgég%r hegg)ltzmn’g’r a%?a@?(g(war ds
conmpound<Leplt i, -QSO0HEt hadory(CyCs)byipo@is RTRY, atONa6HagHOEHs).not onl y

fail to i ce chenmptaxi g, . _but_. al s e of inhibiting cell
m grati oﬁeﬁméﬁgﬁ)ﬁg‘yﬂ’d&@&m‘%@gw Pb'%{g)?za%:ﬂ?)% ol e of CC chenoki ne
recept or RIBuglr, &5)HER NREGETE PSR PHhEM] ammatory 25 condi tions has been
reported in such Qubglcations as Iynunology Letters, 57, (1997),
R”, ng, R? , R 3, R24, R® and R* are independently selected from the group
consisting of H and (C;-Cs) alkyl,
R' is 1, 2 or 3 substituents independently selected from the group consisting of H,
(C,-Cg)alkyl, -CF3, -CO,R**, -CN, (C;-Ce)alkoxy and halogen;
R* and R* are independently selected from the group consisting of H and (C,-Cq)
alkyl, or R* and R*! together with the carbon to which they are attached form a spiro

ring of 3 to 6 carbon atoms; and

R*" is (C;-Cg)alkyl or phenyl.

2. A compound of claim 1 wherein Z is CH, and Q and X are each N.



117-120 (arthritis); dinical & Experinental Rheumatol ogy, 17 (4) (1999), p.
419-425 (rheumatoid arthritis); Cinical & Experinmental |nunol ogyf SER7(062)
(1999), p.237-243 (atopic dermatitis); International Journal of

| mmunophar macol ogy, 20 (11) (1998), p. 661-7 (psoriasis); Journal of
Allergy & dinical Immunology, 100 (639Pt 2) (1997), p. 30 S52-5 (asthma);
and Journal of |nmunol ogy, 159 (6) (1997), p. 2962-72 (allergies). 1In the
assay to deternmne H'V replication, co ounds of the |nvent| on range in
activity F.r omArcon@eundfofaflaot lowherein BbosiR>20@0C nk)alkiyt- h R3thetezoargld

or o1 or abl § Ao 6 R B 1 i Heb s R Bt ilebtDreal

conposi t iRhgyf-s00 bR -a/MPAIYe)described by this invention, inert,
pharmaceutical ly acceptable carriers can be either solid or liquid. Solid

form preparations include powders, tablets, dispersible granules, capsul es,

/ het
0ot 05, X2Bofilidr P BT B et R BRI 50 s 1o

about 95 @grgéafy1(@gt@6yaluymg{961%t&6§ryl&Rﬁaﬂateeoasrgk@lob@@myqers are known in the
art, e.g. magnesium carbonate, nmagnesium stearate, talc, sugar or | actose.
Tablets powders, cachets and capsul es can be used as solid dosage forns
suitable Jor of abus AAMLPLALA (AL FPRaTP! 85 ©f LNALTRCANLLEhY Kedgcept abl e
carriers and net 0 manufacture for various conposl EoNns may be found
in A CGenaa;o (ed.), Rem ngton's Pharmaceutical Sciences, 18th Edition,
(1990), Mack Publishing Co., Easton, Pennsylvani a. Liquid form preparations
i ncl ude sol utions, suspensions and enul sions. As an 10 exanple nay be
ment i oned; wat e [ I I I
o ect i o or andvPPamEbr ERBR S KGR Bt SRSHAR oPAREEL o
suspensi ahsfamdla enul si ons. Liquid forn1preparat|ons may al so i ncl ude
solutions for intranasal admi nistration. Aerosol preparations suitable for

i nhal ati on may include solutio % and solids in 15 powder form which may be

in conbination with a phar mace IIy acceptable carrier, such as an inert
conpressed gas, e.g. n|tr so |§$I uded are solid form pr epar ations
whi ch are intended to b%o mwefore use, to liquid form
preparations for either "oral or par er@ ada] nistration. Such liquid
forms include solutions, suspensions and ifons. 20 The conpounds of the

i nvention nmay al so be deI i verabl e transde@mal I'y. The transdernal
conpositions can take the formof creans, |otions, aerosols and/or
emul si ons and can be included in a transder mal patch of the matrix or

reservoir_t 18y convent he.art. for this purpose. Preferably
ulh%gpg a% rﬁﬁ{t A 28 HS#i dla 19 tfle fotllowmg table:

t he conpo

R? R3 R6
4-CH,0CgH,CH, CeHs CH,
CH,S0, CeHs CH,
4-CH40C4H,CH, CH,CgHs CHy
CH4S0, CH,CH,CHg CHy
4-CHaCgH,SO, CH,CH,CHg CH,4
4-CHaCgH,SO, " CgHs CHy
CgHsNHC(O) CgHs CH,
4-CH30C4H,CH, CgHs 1 H
4-CH30C¢H,SO, CeHs CHj
3-Cl-CgH,SO; CeHs CHj
CH3S0, CHxCgHs | CH,
3-Cl-CgH,S0, CH,CgHs CHs
CH3CH,S0, CH,CgHs CHy
4-CH,0C4H,SO, 4-F-CgH, CH,
CH4SO, 4-F-CgH, CHy
3-Cl-C5H,SO, 4-F-CgH, CHg
CF4C(0) 4-F-CgH,CH, CH,




25 Preferably,
such form
cont ai ni ng

t he pharnmaceuti cal

preparation is in a unit dosage fp
the preparation is subdivided into suitably sized unit doses
appropriate quantities of the active conponent,

TEP his

e.g., an

effective anount to achieve the desired purpose. The quantity of active
conpound in a unit dose of preparatioflmay be varied or 30 adjusted from
about 10 ng to about 50 , preferably fromabout 25 ng to about 300 ng,
nore preferably from abgut 50Rhy to about R?50 my,| &hd| nost preferably from
about 55 ng to about 20 ng(}agggr 1 g :9F§1Q partd,cu ar application. The
actual dosage of the conpeurd—ei—orpHa— VHP.U'ﬂﬂ *qay be varied depending
upon the requirements of L REGsHS Bnt | and T higseverdtey] of the condition 35
being treated. Determ nat nOHscm H;shlg prormtrcmsagqn aggj men for a particular
situation is wthin thg skt gf th fﬁc L Cpr ence, the total daily
dosage may be divi ded and—agdirniste. P Anztlm'tadlring t he day as
requi red. 06SEP2005 WO (2/ %946 RCTY USTADEAR1 { 3BaThe anount and frequency
of adm nistration of the @@nyggngﬁ% of uha%Hgmgnt @, and/ or the
pharmaceutical ly accept S Fer-eof ﬂtﬁr be—regul ated according to the
judgnent of the attendi §|"?O% 148 consiHEM ng stk Factors as age,
condi tion and size of tHe [FEEGHRAO, as| wel ICsls severdHzy] of the synptons bei ng
treated. A typical 5 reqomegdgdl dai [y dogage regkﬂpn for ora
adm ni strati on can range f r oA aboHt 100 ? day _ébput 300 ny/ day,
preferably 150 ng/day td ?QUéﬁbﬁdé& nDr%mGﬁﬂferdb@H about 200 ng/day, in
two to four divided doses. 3Ethg§§ andzm@sﬁge rag% ens of the NRTI s,
NNRTI's, Pls and ot her agepts CFF%% e copinatTon # t he CCR5 ant agoni st
conmpound wi Il be deterniﬂPg ﬁiﬁ fie2 10 aft'enfli ng|cli*nl ci an i nvi ew of the
approved doses and dosage r d&gisB@ns in th%mpadkage<ﬂnserts or as set forth in
the protocols, taking into &nss der thQgﬁQﬁwage &ex} and condition of the
patient and the severity t-er—treatetd—Fh goal of the H V-1
therapy of the present iinvEhtGedrdes ito rEHGRE the $lsvi 1 - RNA viral |oad
bel ow t he detectable |im t4-FTige,Sodetlect al,@Hsi m | @f, HHV-1 -RNA" in the 15
context of the present inV?ﬁh%Q%o ns Qﬁg&+;nern fewer than about 200
to fewer than about 50 ¢op+es—of RNA o pl asma of the patient
as measured by quantltdtlvés5§92t|-cvcﬁéﬁ?éberse‘?hanscriptase PCR
met hodol ogy. HI V-1-RNA i|s mﬁsayably n&mgq&gd|r1mﬂe present invention by
t he met hodol ogy of AnplifTor mror & avairtabte from Roche
D agnostics) or of Nucllgs@ng3CE12 QT - ;gﬂ& .éﬁﬁh present invention has
been described in conjunctKQﬁmNﬁ@h the §bb%&ﬁ|c étbodi ments set forth
above, many alternativeg, cymgldof,w se.ﬁt ons 3amdey-uar| catcn-gns thereof wll be
apparent to those of Or“'”??%l?@b |n %u MdH ch alternatives,
modi fi cati ons and vari atians “Ar¥ AE%4fal Wwlthin the spirit and
scope of the 4- CH30C6H4CH2 n-Butyl CHy
3'CI’C6H4502 ) n-ButyI CHS
4-CH30C4H,SO, n-Butyl CH,
3-Cl-CgH4S0, 3-pyridyl CH,4
4-CH30CgH,S0, 3-pyridyl” CH,
3-CI-CgH,SO, 2-pyridy! CH,
cyclopropyl-SO, CeHs CH,
CH,CH,S0, CeHs. CHs
CH,4CH,CH,S0, CeHs CH,
i-propy!-SO, CeHs CH,
CH4C(0) CeHs CH,
cyclopropy!l-C(O) CgHsg CHg
CH3CH,C(0) CgHs CH,
i-propy!-C(O) CgHs CH4
4-CH;0CgH,CH, | 3,5-diflucrophenyl | CHy
cyclopropyl-SO, | 3,5-difluorcphenyl | CH,
CH,3S0, cyclohexyl CH,




present invention. 06SEP2905 -37 CLAIMS 1. A conpound represented B)é 5‘5&6
structural formulal RRR RBRRs xinNn~ NRERFT RNRe 11 or a 2005
pharmaceutical acceptable salt or isomer thereof, wherein: Q X and Z are

i ndependently selected fromthe group consisting of CH and N, provided that
one or both of Qand Zis N, R R4, R$l- R6 and R7 are i ndependent |y sel ect ed
fromthe group consisting of H and (Cl 06) alkyl; RLis H (G -C6)alkyl,

fl uoro- (Cl-C6)al kyl -, R9ar g - R9heteroa l-(d - CG)aIkyI-,
(Cl- CB) al ky| - SGEompeead le% 3%1?%94 eglfquaa%ﬂztef» ) al kyl - SO2-, RO-
aryl -S02-, RO- heteroaryl S02-, N(R22)(R23) Sx2-, (G-06)al kyl-C(O-, (C3-
CG)cycIoaI kyl -C(O -, fl orpo (CI Co6) al kyl - C(O)-, R9-aryI-C(O)-,

NH (G - C6) al kyl - C(O R9ary| NH-C(O-; R2is Hor 1-06) al kyl, and R3
is H (C1-Co)alkyl, C6,) al koxy( Cl1- C6) al kyI , (C3- ¢ ycl oal kyl -

(C3- Clo)cycloalkyl( kyI . R9-aryl, Ro-aryl (Clx alkyl -, Ro-
het er oaryl , or et ;@l Co6) al kyl -, pI’OVI de t at"b h rX and Zare

not each N; r NRL
=CH( C1- C5) /,\ I‘OVI ded th rﬁge or bot h!/‘b X and Z i N.R2 an R3
t oget her are nbt =CH(C 1-C6)al when X &hd¥z are each
al so be (Cr-0C6)al koxy, R9-ar ony hanér oar yl oxy, (d - C8) al kyI

(G -06)al kyl -NH C(0) 0-, N((Cl Co) al kyI)2 C(0)0-, (G -Co)al kyl-C(O) - NR13<
(Cl-CB)al kyl-O-C(O-NR 13-, (Cl-C6)al kyl-NH C(O-NR13- or

N((Cl-C6)al kyl )2-C(O-NR13-; R$ is (R14, R15, R16) substituted phenyl,

(R74, R15, R16) - substituted pyridyl, (R14,R15, R16)- substituted pyridyl

N- oxi de, or (Rl14,R 5, R16) substituted pyri mdyl; O 6 SEP 2005 -38 RO is 1, 2
or 3 subsg.ituentsm FB@@D@E@@H{’VW&%@@I@GJ arichh@ BFauR: consi sting of H,

hal ogen, (Cl-C6) al kyl, (G -C6)al koxy, 3, -OCF3, CH3C(O -, -CN, CH3SO2-,
CF3SM2- and -N(R 22) (R23); R10 is H, (Cl-C6)al kyl, quoro(Ci-C(,)aI kyl -
(C3-C10) cycl oal kyl (d - Co6) al kyl -, foxy( C2- C6) al kyl -,

(C1l-C6) al kyl -O (C2-Co6) al kyl -, (Cl @;I kyl-O-C(O-(d -

,,\\OA“”b;Lr

9. A compound of claim 7 with the following structural formula:

-0

//\<O/\ db W\’ENR
N
(o}

10. A pharmaceutical composition comprising an effective amount of a compound

of any of claims 1 to 9 in combination with a pharmaceutically acceptable carrier.



C6) al kyl - or N(R22) (R23)-C(0)-(C1-C6)al kyl-; Ru and R12 are independently
sel ected fromthe group consisting of H (d-C6)alkyl and 0 6 SEP 1005
(C3-d)cycloal kyl, or RI and Rl12 together are C2-C6 al kylene and forma ring
with the nitrogen to which they are attached; R14 and R15 are independently
sel ected fromthe group consisting of43-Cr-C6) al kyl, hal ogen, -NR 22R23 - OH,
-CF3, -OCH3, -0-acyl and -OCF3; R16 is R14, hydrogen, phenyl, -NOQ2, -CN,
-CH2F, -CHF2, -CHO, -CH=NOR24, pyridyl, _pyridyl N-oxide, pyrimdi nyI

pyrazi nylll.- NAreph We@@mm}a@mmoemremm ectiy amRrymt)of a compound

NSO2N BT ?pé’) LR TR P sl SR st 0 )
_CS C10 Cmﬁﬁlgiriégb%tglgggé\( orE;ﬁ]l%Bﬁ;bmefﬁ@ﬁR&Zh OHSGEMRBC?—?;S—I g;@fﬁ@&ﬁ@ﬂeau@) al kyl ,
o?éﬁﬁ??- §( éﬁrmytrans eé{loer ge%N 3hest azseeec@ehesle)rbeumﬁfv? prdhritis,

(4 -Ce) a|1ﬁ émmagent @éﬂ%ﬁ@aa egjﬁgkgom s F]ML S&%’IS Igst%.maRgl rg@%?r ﬁﬁgtﬁ)ée R25 and

R26 are i n epen roup ’‘consistin (C1- Co6)
al kyl ; RKBlerssis]in @ntvin@isubsh b phantaseutindbpeagebit lcyrreel ect ed from t he group
consisting of H  (Cl-C6)al kyl, -CF3, -C02R45, -CN, (Cl-C6)al koxy and

hal ogen; R20 and R21 are independently selected fromthe group consisting of

H and (CL»C8) TiRld¥lo ’fanon%Qn@B@aﬁzéf ElQi%‘stf‘?J oI b GMBRRRidOy I Ch they
are attached forma spiro ring of 6 carbon atoms; and R27 is

( C1- C6) along|oromorshaniipiral 2r oéhe:rcagpmttandseﬁlﬂ ig|the Mehtrmmmoe”l Huzan dm@knoand Q and

Ro iy ¢ AiREnS Ry, Fordhs, BBy Of SRR e o hehhg & Yé%)%é%uneoz-
( C3- C6) cyehiephdym@®-, fluoro- (CI-CG) al kyI S@2-, R9-aryl-

RO9-aryl -NH C(O™-. 4. A conpound of claim1 wherein R2 is hydrogen and R3 is
(C1-Co)al kyl, R9- aryl, RO-aryl (C -C6)- aI kyI RO- heteroaryl or

R9- het er ryI( | - C6) and R7
are eac hqﬁydr JQENSE R4 aﬁg}ﬁp?und &ﬁ%ﬂy B.°¢ 2\“&5 o%n%orbef ot i ‘ior‘??et&mg]é)lhe‘g@ed from
the groupne@Asicé hfhtPhsehdl TR O ESatENT 6fﬂs@hﬁ@>’f Itaa RhetefecRbn, dfdftand R6 are
as defined in the followng table: RLR3RG 4 CH2CoH5CH3
CH3SR2- - dysicHdsease, arthntls rheumat01d arthritis, 1nﬂammatory bowel disease, atopic
dermatitis, psoriasis, asthma, allergies or multiple sclerosis, for the preparation of a
medicament for the treatment of solid organ transplant rejection, graft v. host disease,

arthritis, rheumatoid arthritis, inflammatory bowel disease, atopic dermatitis,

psoriasis, asthma, allergies or multiple sclerosis.

14. A kit comprising in separate containers in a single package pharmaceutical
compositions for use in combination to treat Human Immunodeficiency Virus which
comprises in one container a pharmaceutical composition comprising an effective
amount of a compound of any of claims 1 to 9 in a pharmaceutical acceptable carrier,
and in separate containers, one or more pharmaceutical composition comprising an
effective amount of a antiviral or other agent useful in the treatment of Human

Immunodeficiency Virus in a pharmaceutically acceptable carrier.

15. A pharmaceutical composition in the form of a cream for topical application
comprising a compound of Formula [ as defined in any of claims 1 to 11 and a

pharmaceutically acceptable carrier.



4- CH30C6HACH2CH2C6H5CH3 CH3SO2CH2 CH2CH3CH3  4- CH3C6HA SO2 CH2 CH2 CH3 CH3

4- CH3C6HASO2C6H5CH3 C6H5NHC( O) C6H5CH3  4- CH3OC6HACH2 C6H5H 06 SEP 2008
4- CH3OC6HASORC6H5CH3 3- Cl - C6HASO2C6H5CH3  CH3SO2 CH2 C6H5CH3

3-Cl - C6HASRCH2C6H5CH3 CH3CH2SO2CH2CE6H5CH3  4- CH3OC6HASR4- F- C6HACH3
CH3SO24- F- C6HACH3 3- Cl - C5HASOR4- F- C6MCH3 CF3C( O) 4- F- C5HACH2CH3 06 SEP2005
-40 Rt RBR6 CH3SO23- F- C6HACH3 3- Cl - C6H45023- F- C6HACH3

4- CH30C6H4SO23- F- CGH4CHS S24- F- C6HACH2CH3 3- Cl - C6HASO24- F- C6HACH2CH3
4- CI—BOCGI—WSOMA*I? eBreesOmpesa PIN 1 BeFTGARHIT ESPRaHPRISCE P CHR
CF3SQ2C6Hy g&%m@@gﬁomlgnyl CH3 3-Cl - C6H4S022-t hi enyl CH3

4- CH3OC6H4S 22-fgh| enyl CH3 CH3S022-t hi enyl CH3 CH3SO23-t hi enyl CH3

3-Cl - C6HASO23-t hi enyl CH3 4- F- C6H4ASO2CH2C6H5CH3  2-t hi enyl - S02CH2C6H5CH3
C6H5SO2CH2C6H5CH3  CF3SQ2CH2C6HSCH3 @3CH2SQ2CH2CBHSCH3  ( CH3) 2NS02CH2C6HSCH3

O/\k,mbwlr

@

and a pharmaceutically acceptable carrier.



cycl opropyl - S023- F- C6HACH3 4- F- C6H4SO23- F- C6H4CH3 4- CH30C6HACH2Nn- But yl CH3
3-C - C6HAS2n- But yl CH3 4- CH3OC6HASO2n- But yl CH3 3- CI - C6HASO23- pyr i dyl CH3

4- CH30CBHASCR3- pyri dyl CH3-3- Cl - C6H4S022- pyri dyl CH3 cyel opr opyl - SO2 CHHEEHE
CH3CH2SO2C6H5CH3 CH3CH2CH2 SO2 C6H5CH3 |é$130pyl S02C6H5CH3 CH3C( O) C5H5CH3

cycl opropyl - C(0) C6H5CH3 CH3CH2C( O) C6H5 I - propyl - C(O) C6H5CH3

4- CH3OC6HACH23, 5-di f | uar ophenyl CH3 cycl opr opyl - S023, 5-di f| ucr ophenyl CH3
CH3SM2cycl ohexyl CH3 0 6 SEP 2005 -41 7. A conpound of claiml| selected from
the group consisting of 1 NO 1 and 8. A conpound of claim7 with the
follow ng structural formula: N 9. A conpound of claim7 with the foll ow ng
struct yral d?ﬁﬁééiﬁ&r? riPAR effective
anount HIZT a%\conpoung%gg?%an of cl SPW%I to QQE@gEb@Eggﬁégﬁé@mg QW%

phar maeguttucalfosmalacept abl e carrier. 06SEP2005 -42 11. A pharnaceuti cal
conposi tion conprising an effective amount of a compound of any of clainms 1
to 9, in conbination with one or Rhtiyiral or other agents wuseful in
treating H'V, or in conbinatiQn_w gh\e( r nore agents useful in treating
solid organ transplant rejectfion? grﬁf vReho t, d| sease, arthritis,
rheumatoid arthritis, infl ry {9 atopi c dermatltls

psori asis, asthmg, aI I ergl%s or nmultiple |s br05|as I n conbi nati on vmth a
phar maceut i cal acceptable carrier. 12. The R"a conpound of any of
clainms | to 9, alone or in conbination with

0 [
or a pharmaceutically acceptable salt or isomer thereof, wherein:

Q, X and Z are independently selected from the group consisting of CH and N,
provided that one or both of Qand Z is N; '

R, R* R% R®and R’ are independently selected from the group consisting of H
and (C4-Ceg)alkyl;

R is H, (C1-Ce)alkyl, fluoro-(C;-Ce)alkyl-, R%-aryl(C+-Ce)alkyl-, R®-heteroaryl-
(C4-Cs)alkyl-, (C1-Cs)alkyl-SO,-, (C3-Cs)cycloalkyl-SO,-, fluoro-(C4-Cg)alkyl-SO2-,
R%-aryl-SO.-, R%-heteroaryl-SO-, N(R??)(R?®)-SO,-, (C+-Cs)alkyi-C(0)-, (Ca-Cs)cyclo-
alkyl-C(O)-, fluoro-(C+-Ce)alkyl-C(O)-, R%-aryl-C(O)-, NH-(C-Cs)alkyl-C(O)- or
R®-aryl-NH-C(O)-;

R?is H or (C4-Ce)alkyl, and R® is H, (C1-Cs)alkyl, (C1-Ce)alkoxy(C+-Cg)alkyl-,
(Ca-Cio)-cycloalkyl-, (Cs-Cro)cycloalkyl(Cy-Ce)alkyl-, R%-aryl, R®-aryl(Cs-Cg)-alkyl-, R®-
heteroaryl, or R%-heteroaryl(C;-Cg)alkyl-, provided that both X and Z are not each N;

or R? and R® together are =0, =NOR'?, =N-NR''R* or =CH(C1-C)alkyl, provided
that when one or both of X and Z is N, R? and R® together are not =CH(C-Cg)alky!;

and when X and Z are each CH, R? can also be (C-Csg)alkoxy, R%-aryloxy,
R®-heteroaryloxy, (C1-Ce)alkyl-C(O)O-, (C1-Cs)alkyl-NH-C(0O)O-,
N((C1-Cs)alkyl)2-C(O)O-, (C+1-Cs)alkyl-C(O)-NR™-, (C4-Cg)alkyl-O-C(O)-NR™-,
(C4-Ce)alkyl-NH-C(O)-NR™- or N((C1-Ce)alkyl)2-C(O)- NR™-;

R%is (R™ R R")-substituted phenyl, (R™,R"® R'®)-substituted pyridyi,

(R™ RS R'™)-substituted pyridyl N-oxide, or (R™ R'*,R'®)-substituted pyrimidyl;



one or nore antiviral or other agents useful in the treatnent of ”E?E@ﬁ
| mmuno- deficiency Virus, for the preparation of a nedi canent for iﬂﬁb
Human | mmuno- deficiency Virus. 13. The use of a conpound of any of clains 1
to 9, alone or in conbination with one or nore agents useful in the
treatnment of solid organ transpl ant réf'ectlon graft v. host di sease,

arthritis, rheumat0| darthritis, inflammtory bowel disease, atopic
der mat i ti s R p&§dnidQh 3 substitygats laﬂe@e@deéﬁlyOseiﬁ@eﬂufmra the|0sP YR |C§>n5'158i"9 ohe

e} ool o Ok CORMIP TERCel kol 2o R ool L o PR *

i nf | apORAB@.Y abn@V\HN(RﬁQ;;(Ri%)e at op| c dermatitis, psoriasis, ast hma "allergies

or I’TU|tIp|e gcler03|s I’ISIngln separate containers in a
3

singl e paclkugés bhé@m&ﬁé@ﬂ()’bﬂuom&@wﬁ@ lkylor{& sflmn)estoalkyltenbisidlkylon to treat

phar nBRPRGr CeSHEREY G BIIBD G OO T AR ORI HT - Cos e o

any olyRPY(R®)-L (- (@1L®6)a|kghar maceutical acceptable carrier, and in
separate cont a| ner one or nore pharnmaceutical conposition conprising an

effective ' areandependgntiyrselected feajaine @s@wmnlconalstmgqf at ment of

Human efi | [uUsS, i,n_a har 1Q'[IC e carri r

A phaf %E%’W@ oﬁ%@@?ﬁaa‘m B prer thoERenarf S e ARV E SH o on
conpr ipsh wﬁhqragmwé@lemfo ﬁwdmhaylaré%u@eﬁeaed in any of clains 1 to Il and a
phar maceu i C ceptable carrier. 0O SEP 2005 -43 16. A pharnmaceuti cal

conposi t i ofR'f @nth@ f@fﬁnﬂdep@d;&f‘éb/rﬁa‘imteddmméhe@yﬁ@“@@@ﬂﬁ@hngcﬂirrpr| sing a
L B e R B GETEs a1 POV SRR epr esented by
the str uctRJﬁaé RGO mydregéh,zohenyl, -NOZ, FCN, R:HZF RIHFQ 10MO, -CH=NOR*,
pyridyl, pyridyl N-oxide, pyrimidinyl, pyrazinyi, -N(R*)CONR*R?, -NHCONH(chloro-
(C1-Cs)alkyl), -NHCONH((C3-C1g)cycloalkyl(C4-Ce)alkyl), -NHCO(C4-Ce)alkyl,
-NHCOCF3, -NHSO:N(RZ)(R%), -NHS 02(C1-Cg)alkyl, -N(SO2CF3)z, -NHCO,-
(C4-Ce)alkyl, C3-C1o cycloalkyl, -SR?, -SORZ, -S0,R%, -SO,NH(R?),
-0S0,(C;-Ce)alkyl, -OSO,CF3, hydroxy(C+-Cg)alkyl-, -CON R#*R%,
-CON(CH,CH,0CHj3)2, -OCONH(C;-Cg)alkyl, -CO,R?**, —=Si(CH3)3 or ~B(OC(CHa)2)z;
17 is (C1-Ce)alkyl, -N(R?*)(R?®) or R'®-pheny!;
R™, R, R, R®, R%, R? and R are independently selected from the group
consisting of H and (C4-Ce)alkyl; -
R'is 1, 2 or 3 substituents independently selected from the group consisting of
H, (C4-Ce)alkyl, -CF3, -CO2R?®, -CN, (C4-Ce)alkoxy and halogen;
R?® and R*' are independently selected from the group consisting of H and
(C4-Ce)alkyl, or R?® and R?' together with the carbon to which they are attached forma
spiro ring of 3 to 6 carbon atoms; and
27 is (C4-Ce)alkyl or phenyl
in combination with one or more antiviral or other agents useful in the treatment of
Human Immunodeficiency Virus and a pharmaceutically acceptable carrier, wherein the
antiviral agents are selected from the group consisting of nucleoside reverse
transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors and protease

inhibitors and the other agents useful in the treatment of Human Immunodeficiency



X and Z are independently selected fromthe group consisting off C5ERNIS N,
ovided that one or both of Qand Zis N R R4, R5 -R6 and R7 are
dependently sel ected fromthe group consisting of H and (C, -C6)al kyl; Rl

H (C, -C6)al kyl, fluoro-(C, -C6)al ky#p=, R9-aryl (C, -C6)al kyl -

heteroaryl - (G -C6)al kyl-, (C, -C6)al kyI S02-, (C3- CG)cycIoaI kyl - SC2-,

f L uor gir(Earé8pricked fr5§32the ?B&F%o)ﬂms%@é of HWTB)@}tﬁéQaf Név»ﬁﬁZfL,-Z lL 12,
N(R22) (R23) - S02-, \? ? (CB C6) cycl o- al kyl -C(QO
fluor@emt@fus@?anﬁy IS@(Q’D) OJQ@N!{W" BO70) -, NH-(C, - C8)al kyI C(O)- or
aryl NH C(O) - R2|s Hor (C - CG)aIkyI andR3|s H (C -06)al kyl,

816%? o I SOt e ghg@?éﬂ#d 2Gok K reverss jranrgptase po.
g:r L Bfjoitars 3fe SietRcPHaR! el droy BdMelling of gLt | diBanBSg, ZaRfidbihel” ©

= (Csta%aimlekidmlvpdmel dbedcavihadefbein dipieoxl; Idinidavirf B)CHN(&)GZSZ enNncRﬁb'mw R3
t get her are n al and when. X and Z are can al so
(Geted) @AP% e ?6@7 ké’@awmpsmmw ang;, A f WSJ %oon-

i T

uRe fO0l1 or a pharmaceutically acceptable salt or isomer thereof, wherein:
p

[

i 5

RO-

2 %éﬁébelqgugg,ldéigﬁ(éﬁ)lnej\gﬁaSrrenB&'-’NSJ -{R2742 RIAGRISHO, sﬁu(%ﬁi—dluhled%M) trlno-
tit t t
§\I-OX|"L’J‘é'5°Ripp)Y|R1_SLZ pré'm ?'&gﬂﬁﬁd%%w%%%? Mme‘%yhs;@r@ool%g%?@'g&% o Pr{@éh%% 2

e g e A R e YA e b S e W e Al

CF3SC8nd Bndand\{He22iotéds3) inhibifdors arélsel{eCtedfioah ke grddpioongiSting’6f abgyinayir,

(1. CBpRbYI Deass. eaypaFRpY - (25iapvibs RIS o N §)2 342023 PR T8, gpd AG-

N(R22) £483) - (O - (Cl Co)al kyl-; R' and R 12 are independently selected from
the group consisting of H  (Cl-C6)al kyl and (C3-Clo)cycloal kyl, or R' and
R12 together are C2-C6 al kylene and form a ring with the nitrogen to which
t hey t9.e aThechethosRichMofacidinkt Svherein tue patidiealtdgerd éb eitdrealif.r om t he group
consisting of Cl-C6)alk I, halogen, -NR 22R2s ( y , -OH -CF3, -OCH3,

- 0- acall and -COCF3; R 16 i s 4, hydrogen, phenyl, -NO2, -CN  -CH2F, -CHF2,
m@mposnmn of claimT8wherein the antiviral agent is emitricitabine.

21. " The composition of clairn18wherein the antiviral agent is efavirenz.
22.  The composition of claim18wherein the antiviral agent is BMS-2322623.

23. A pharmaceutical composition comprising a compound represented by the

o
- CH
%?\(CFLN

o O

3
_N
eh
@)

in combination with one or more antiviral or other agents useful in the treatment of

structural formula
F

Human Immunodeficiency Virus and a pharmaceutically acceptable carrier wherein the

antiviral agents are selected from the group consisting of nucleoside reverse



pﬂ/ri dyl, pyridyl N-oxide, pyrimdinyl, pyrazinyl, -NR24) CONR25R26,
- NHCONH( chl or o- (C1-C6)al kyl), -NHCONH( ( C3-C10) cycl oal kyl ( C1- C6) al K\SEP,2005
HCQO( C1- C6) al kyl, - NHCOCF3, - NHSO2N(R22) (R23), -NHSe2(Cil-C6)al kyl ,
-N(SQ2CF3) 2, -NHC02- (Cl-C6)alkyl, C3-Cl1 cycloal kyl, -SR27, -SOR27, -S02R27,
- S02NH(R22), - 0S02( Cl- 06)al kyl, - OSCEEF3, hydr oxy(Cl- C6)al kyl -, - CON
4R25, - CON(CH2CH2OCH3) 2, - OCONH( C1- C6) al kyl, -C02R24, -Si (CH3)3 or
RE( wr%ér%tase R‘Wbltérs( fénFRIck dside re\}\é(r%:?r)a(:@%ﬁ%ta%@ ﬂmntBF@QMH prittaseR 8,
R26 are independently selected fromthe group
consi Erthlmgarefanld taﬁthbeJlagB)taluéﬂﬂ;ll iR1l9e treatment of Hemawblsainunedeficiency

B L o

sel echgﬁta&\#?%gﬁ@ YisQUm P@géét%d) ng1qy7 H and (Cl1-C6)alkyl, or R20 and R21

t oget carbon t0 which they are attached forma spiro ring of 3
to 6 carbon atons; and R27 is (Cl-C6)al kyl or phenyl in conbination with one

or nopg, antfihel doathp@mnm betlataedihbetsialtie nutlddstid reaalrs@iangtriptdeaan
| mmunodeficiency Virus and a pharmaceutically acceptabl e carrl er, wherein

the Hhibitars a'are sstanted o the aausdcansishingel @ﬁ@!ﬁﬂﬂ'a@ngi@@Pﬁ@%ﬂah}ébﬁﬁl de

i o eapE TR RARE o2 al AP SR e, BN SASE B e,
treat Eféfg-l_mfoﬂmnu Rbwddd-206 edigyhifo-Hubhe da@ﬁﬂanéGahﬁ ogerrdgingetrched from
t he group consisting of hydroxyurea, ribavirin, IL-2, |L-12, pentafu5|de

and Yﬂ§§|@@SHedPé§ESQ\Ea”%CIM339 rhibitars arermsiested sierpthe DrowR WméWéﬁJ af t he
e DRV RSP GeaS baRREEIRER PN R 2700 AR 48 8 I EERCRIABbR IR

consi ovudi né anbsi ne clt avu |ne

abacayiige r@‘#@f—WMpydidlyl)mhjllrlH Wdeadl-zﬂylrﬁ%yleéﬂﬂ)naim {(1-(esthbRpmethyl)-5-
bet a FD4, DAP am no- pur i ne di oxol ane, and | odenosi ne;

t he nbhmqibuleﬁwé)r@% E%Rwé?‘@éhl(') é%é&?H&Fb)s@yrirnmlrnﬁquepg) A8 Eareaanalider Am t he
rou : ,

%G— 12258%3 %éﬂi @?edpf:%fgféég[]enyc?}@ arg%eg%/étéaq}d?ﬁthgfg%uﬁ eBAsisihy ot 43ddihavir,

4- i soptarayir; helfraviy ranctyieheeir higlsiradin, BIMBz480, BMBR2323623,a4B0+818; and AG-

(1- (et hoxy- met hyl ) - 5- ,
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28. The composition of claim24wherein the antiviral agent is BMS-2322623.
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31. The kit of claim 30 wherein the antiviral agent is ritonavir.
32. The kit of claim 30 wherein the antiviral agent is emitricitabine.
33. The kit of claim 30 wherein the antiviral agent is efavirenz.

34.  The kit of claim 30 wherein the antiviral agent is BMS-2322623.
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and one or more antiviral agents are selected from the group consisting of zidovudine,
didanosine, zalcitabine, stavudine, lamivudine, abacavir, adefovir dipivoxil, lobucavir,
BCH-10652, emitricitabine, beta-L-FD4, DAPD, (-)-beta-D-2,6,-diamino-purine
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42.  The use of claim 40 wherein the antiviral agent is emitricitabine.
43.  The use of claim 40 wherein the antiviral agent is efavirenz.

44. The use of claim 40 wherein the antiviral agent is BMS-2322623.




