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protein kinases, such as the enzynme Janus Ki nase 3
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Summary of the Invention

As embodied and broadly described herein, this disclosure, in a first aspect, there is
provided a method of making compounds of the formula {Ia)

R402C\N NR2R3 ’

(Rodn (1a)

wherein Ry is carboxy, cyano, deuterium, (Ci-Ce)alkkyl, (Ci-Cyglalkoxy, (Cr-
Celacyl, (C4-Cylalkytamina, amino(Cr-Ce)alkyl, (Cy-C)alkoxy-CO-NH, (Cy-




5 am no( Cl- C6) acyl, am no(Cl-C6)acyl (C1-C6)al kyl,
(C1- C5) al kyl am no(Cl1-C6) acyl, ((C1l-
Co6) al kyl ) 2am no( Cl1- C6) acyl, R15R16N- CO O,
%@@% (C1-C6)al kyl, (Cl-CB)al kyl- S(O n‘g
)m  RLI6RL6NS(O) n( Cr @6) al kyl , R15S( &f TRaER§005151
R15S(O nmR16N(Cr C6) al kyl or a group of the formula
11 f RI2 ' \(CR6R7)a-/ i t Y)e Nl (2 a (VIl) R6 ~
(M1); 10 R2 is hydrogen, (Cl-Co6)al kyl,
( CEslaBylamingi(El (Carlyslalke(BACEEy)aHyayyVIC:-Colalkyi@mino, amino(C,-

%b@biﬁmﬁ,-d@ﬁ%ﬁm btbslkﬁ' éﬁ(icf)aé\)lés@(wlcsml ﬂltr‘émbého(ct-
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( CLr)a6)amiyd, Q‘X¥Cs)é@1amlﬁh3abhylkﬁ,r('CEl—Gs)alkoxy(Q -Cg)acylamino,
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( C8s ejm)zwyobesmoewcymneﬂewm -Pe RN S0k~ CaYabip (G <Co)alkyl-
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PO o A b Gt LG v
( cEalelsyigr R9T°é1'ﬁl°ﬁﬁ"e fereie. C6) al kyl ) 2ani no,  cyano,

cyano(Cl-C6)al kyl, trifluoronethyl (C R“
nitro, mtro(Cl CG)aIkyI or (C1C6ay '

hydro Ry cycl . Ry

(C2- )aI r>a or ( )alk i the

aIkyI al kenyl and al n | groups are optiohally
Rﬁ{)l tuted by deuter\ hydr oxy, hal ogen,

ri

uoronet hyl, (C1- C4) al koxy, (Cl-C6)acyl oxy,(veltl-
1006) al kyl anmi no, (Cl C6) acyl ami no, ((C1-C6)al kyl)2ani no,

(C2-¢ )F@J.éé@gwé%n(@ csfé%ﬁ ke n%dl?lsﬁ?&?l)&%)-cﬁ)ikﬁnyl or (G-

g%/ %ﬁg }?rét \{:jle_re@@)eaqalkw al keg;bgl %&ﬁ alkynyl ErOVRSArE |ogy:{nally substltuted
( CBy g&ﬂér?ﬁfé hyrbigy knﬂuér%eﬁi?l) @, kﬁmHOxy %1-(3%9 gekynyl
opCrBIRYE.eenaDaiong oo kv Gadiilor Cosoror

15 hal@gajacylaminapor Ryis (Tatl@s)oynipalikyll wheteBi thety albdlikpk group is

(G t@gl fided b s rﬁlﬁoro(n 4
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PCT/ ! 82F903‘| cP ogen (C1 Ce)alkyl, (C3-Cyp)cycloalkyl, (C,-Cg)atkenyl, or (Cs-
20 - GCglalkynyl wherein the alkyl, alkenyl and alkynyl groups are optionally substituted

by deuterium, hydroxy, halogen, trifluoromethyl, (C+-Cg)alkoxy, (C+-Cg)acyloxy, (Cq-
Cg)alkylamino, (C4-Cg)acylamino, ((Cs-Cg)alkyl)zamino, (C2-Cs)alkenyl, (Co-
Cs)alkynyl, cyano, cyano(C4-Cg)alkyl, trifluoromethyl(C4-Cs)alkyt, nitro, or nitro{(C;-
Coalkyl;

25 R4 is {C4-Cs)alkyl, (Ca-Cyp)cycloalkyl, (Co-Cg)alkenyl, or {C-Cs)alkynyl
wherein the alkyl, alkenyl and alkyny! groups are optionally substituted by
deuterium, hydroxy, halogen, amino, trifluoromethyl, (C,-C,)alkoxy, (C4-Celacyloxy,
(Cy-Cglalkylamino, (C4-Cg)acylamino, {(C-Cs)alkyl).amino, (C,-Ce)alkenyl, (C,-
Ce)alkynyl, cyano, cyano(C4-Ce)alkyl, trifluoromethyl(C4-Cg)alky!, nitro, or nitro(C-

30 Cealkyl;



R6, R7, NN R9, Rio and R' are each independently
hydrogen or (Cl-Co6)al kyl optionally substituted by
deuterium hydroxy, trifluoronethyl, (C -C6)acyl oxy,

( CYO %8YY4EYE ani no, (C, - C6)al kyl agi no, PCT/B2003/005151
((CI C6) al kyl ) 2am no, cyano, cyano(C, - C6) al kyl,
trifluoronethyl (Cl-C6)al kyl, nitro, nitro(Cl-C6)alkyl
or (Cl-C6)acylam no; Rl2 is 5 carboxy, cyano, am no,
oxo, deut '%vrﬁ‘a ﬁty&‘m@ﬂ? Rt 3¢ Bheidgndapetdently hydrogen or (C-Cg)alkyl

(C, - Gﬁt)cﬁublwdubsutatéd tw deRlcAR! R dr&,@%@ﬁh%wl (C ,cs) Coint (Cy~
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m t r O4)&ityl)} @miAd) @hikdC,-Cl élkﬁ'(@? BYEO-NH, (C-Colalkylangino-CO-,

R i o e o St

( Cl- %'Wk@(ﬂ)@lkm@)uﬁ)ﬁbwnyrmrcsmm A, cyalRo(BFELalkyl, nitro(C;-

(c Sdhn, @?@?ﬁw"“‘gc‘"@ g‘ﬁ’(“"* el G Srlagyisming (Go( c1-
cylaming (G4;CoRIGRAENCEIBWBind BintokGy-Ce)acyl,

R GG(nG?) C&g@ gg rﬁ)ng}i’bce)acyl (G eefyrpppinoccr
sk PP TR K B Aok i

R16PiKsswiC(BM((O)-Gé?éIQNS@)mQ@):@siélkkflrS( @aﬁnkﬁlﬁ,sﬁmﬁs«nm
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or car boﬁyslaﬂ R4 are sah)independentiniydrogeh O @,,Cﬁ)ukyp(()) NR- ;
20 ai sO0, xlsg(,o} B@Qeqca%onﬁnr—cqﬂldcygn re each

lndependent%% r 3; mis 0, | or
2: nis W’plso or 2; and wherein the
met hod CbiﬁS(Oﬁ,?éarb&@FC((ﬂ)ﬂ) Ndr R-N(CH3) R2H, or

( CH2CH3 H a corrpound forrrul a(lla) N Janf
@IS \(Rl)gg%ﬂ' &Vﬂah(?’f‘edum ng the conpound so forned with

a reducilng, agamemsanEnﬂaibwdemlﬂoH t he reducing

agent | oP a_se ect, there is

“provjde g hgt%&déj + Qloﬁﬁ 9% ﬁ%pglﬂ’]gpﬂfﬁ@r hor ¢ rped

' or Whgrein themetadBconrmrisesre®ing NHR R, N(CH3)R.H, or N(CH,CHa)R;H with
a compound of formula (lla)

25 R (H1a)
and reducing the compound so formed with a reducing agent. in one embodiment,
the reducing agent is a borohydride.

In a second aspect, there is prowded a method of making a compound having the

formuia (lb) o
NR,R.
R13/\U RaRy

(Rin (Ib)



(Rt)n (Ib) -3a- wherein R _is carboxy, am no,
deuterium hydroxy, (C, -C65*3rkyl , (C, Co6)al koxy,
(C, -C6)al kyl am no, am no(Gi -C6)al kyl, (C2-C6)al kenyl,
(C2-C6) al kynyl, (C, -0C6)al kylam no,
am no(C, -C5) al kyl, hydroxy(C, -C6) al kyI
C -C6 alwhgp\é i I kvl ,
§r. " ¥ ‘a"‘imﬂ@% ﬁﬁf‘gn% | % Propam)der”
m@ﬁ "e¢PE1iE o6 RRIPEIf | (55) alkwyl.
Fﬁsg& dﬂfmill\r;?dﬁgﬁj(@ﬁu@hh@m@mﬁ}aw (@-CRaB6B4R- Of
€ i#o(n :-Co 0
( EW'EW% ( 'I-glkzl nﬂ(x&?ﬁ@et‘lﬁﬁﬁ’ Fdn)e%gm: Fi‘:.%/léy (S%b
(C - 3 >a+ ResfReNFOdriGHColalos Ros) Qb | |
or ( @SS(@B-WFﬁ)bDaIKMIEra&erUptohﬂleaﬂ:ﬂﬁWa (vigl kenyl and

al kynyl groups are optionally substltuted by
deuterlun1 hydroxy an1no trlfluoronE

(C, -A4) akkoxy, pal kyI ol R
- ((C, - C6)a|k[9R2% n| CZ‘G&aI I ~Or 2
(C2-C6) al kynyl; or R2 i Cl0)c ¥ oal kﬁgv\herm n
the cycl oal kyl group is |onaIIy substituted by
deuterium hydroxy, ami no trifluoronethyl, (vin;

(G -C6)al kyl ami no, ((C, -C6)al kyl) 2ani no, :
trifl
nlrlt [ ouorﬁz@im‘{g@ﬁ; (C%‘))g@m&ﬂ?ga%%su“?r@ - (gyeldfsegyn, or (Co-
- ( cs SRty %%inﬁwa*kyl(ﬂm handialionyl grogps FrEaptioRdly alibsyitugdd
Whte bedeutdrine, Bydisy, anﬂlhck Q’lﬂM&roﬁ@ﬂyla{dﬁm%ikoﬂg@%@%)aﬁpﬁmmo
0 n (0).4 am no
P IEREp Ak BHBRY i Rpp kel T haphiok Bt diono
( ( Cﬁ?"@‘/"aﬁ'w W)‘@am"mﬁvd@@@' 0T Iskmﬁndally {UBRit@Bq BY doumyium,
tri m@@g,
nit rydé'@fyomhb){}lfﬁ@‘ ﬁE{I(Yé hﬂky%gﬁn%d(& splaékyll:hafmarfe each
i ndé@ ?fB"e‘ﬁ Gﬂ% P‘éﬁb@:’ff°'c9f"@€,@1@@baw'kyl optional ly
“bedet i t URdsl hyalyogbe UICe-Ci)aliyl, (h:y-d:qowymoalw(ome)alkenyl or (Co-
ri
(( CORRIATRAR el kML ups e cptmapygypnues
ni t Phdetgrivgg Md&(xa; am"@ﬁ)‘FiillJRfymethR;L@ﬂCs)aHSa’wb@(ﬁs)aﬂmamuno

Ssr((m—gg;&@@ag )ﬁ(g:-{é%é)llﬁnkluﬁj @(lﬁﬁ(h& mﬂh&oﬁ'é?@d(&w:g)afkys.

(C1- ((C, -0C6)al kyl)2 am no,
Ra Ry, Rw and Ry, are each independently hydrogen or (C1-Ce)alkyl

opuonatly substituted by deuterium, hydroxy, amino, trifluoromethyt, (Cs-
Ce)alkylamino, {((C+-Cg)alkylamino, trifftuoromethyl{(C,-Cs)alkyl, nitro, or nitro(C;-
Ce)alkyl; Rz is carboxy, amino, deuterium, hydroxy, trifluoromethyt, (C,-Cg)alkyl,
triflucromethyl{C,-Cs)alkyl, (C-Cq)atkoxy, {C1-Ce)alkylamino, ((C,-Cs)alkyl)g amino,
amino{C-Ce)alkyl, (Cx-Ce)atkenyl, (Co-Cs) alkynyl, (C+-Co)alkylamino, hydroxy(C;-
C_:s)a!kyl, (C1-Ce)alkoxy(C4-Ce)alkyl, nitro, nitro(C,-Cq)alkyl, triflucromethyl,
trifluoromethyl(C;-Ce)alkyl, (C1-Cs)atky-S(O)p, (C+-Co)atkyl-S{O)n-(C+-Ce)alkyl,
R15R16NS(O)m, R1sR1eNS{O)q (C1-Colalkyl, or R153(0),,,R,6N or R1SS(0),,,R15N(C1
- Cglalkyl;

Ry is (C-Csalkenyl, {C-Ce)alkynyl, (CG~C10)aryl, {C:-Cg)carboalkoxy, (Cs -
Co)heteroaryl, (Ce-Cro)aryl(Ci-Celalkyl, or (Cs-Co)heteroaryl(C,-Co)alkyl wherein the
Ri3 group is optionally substituted by deuterium, hydroxy, amino, triflucromethyl,, (C-
Celalkyl, (C4-Cy)alkoxy, (C,-Cg)alkylamino, ((C1 -Ce)alkyl).amino, (Cz-Cs)alkenyi (C-
Cs)alkyny, trifiuoromethyl{C,-Cg)alkyl, nitro, or nitro(C,- Cs)alkyl



am no(C, -C6) al kyl, (C2-C6)al kenyl, (C2-C6) alkynyl,
(C, -C6)al kyl am no, hydr oxyggb-_ Co6) al kyl ,

(C, -Co)al koxy(C,-C5)al kyl, nrtro, nitro(C, -C6)al kyl,
trifludronmethyl, trifluoronethyl (C, -C6)alkyl,

(C -0p) - kvl -S(O), .- Co) al kyl ,

R15R, GNEZ ;Ji%%%%aé'f\é?ﬁ%ﬁmaeﬁ %’,‘6’5"8‘%@%} |(¢u-éﬁ%' '55(0) m

R 6N, or*E%P0) nRI6N(Cr  C6)al kyl; R13 is

(C2- C6) af k&tt®),;, (C2- C6) al kynyl, (C6-C,0)aryl,

(C -C5) cgfsgwjkoxy, (C5 - C9) heteroaryl,

(C6-C, 9) a,r;é/’l‘é@i, - C5) al kyl, or

(C5- C9) HEB&rb&rIP(4, - C6) al Kyl wherein the R13 group

is optional é.yamméb&mimpwe%z@toe{;i um hydroxy,

am no, t({igfolpgr&get hyl " (C, - )al kyl, (C, -C4)al koxy,

(C -C5)al kyl ani nd, ((C,-C6)alkyl)2an no,

(C2- C5) driédhyr2i( c2- ©6) al kynyl ,

trifluormosetidhy @ - C6)al kyl, nitro, or

nitro(C,C8H) vyl -, -3b- R15 and R 6 are each

i ndepen e'%tg'l?r?y%}dogen or (C -Co)alkyl; Xis S(OP;, Y

is SE‘ED?'P",“E"E'F@ CONEISPS reguging ecompoungd of Bronta dib) b, ¢, e,

f and g are each independently O or 1; of

1s0.1,2,0r3; inis O, Lor 2, mjs 1, 2, 3, ord4; pis

0O, 1 or 2; and wherein the nethbd conprises reducing a

conmpound of formula (N N—~NC@PRie CO2R14 Rs (R On

(11b) with a reduding aggnt, erein Rl4 is

(Cl-Co6)al kyl, (C3-Clo)cy&loalkyl, (C2- Co6)al kenyl, or

(C2-C6) al kynyl wherein the a %I, al kenyl and al kynyl

groups are optionally subst i ttHed by de(gri um

hydr oxy withalre@Ring agéht, herdid i f. ey 1)V - i
g agdit,herdid k1, ﬁ%&%}?ﬂk ! eflbi(f?@%‘?ﬁ"% [

) al ' - | Kyl .no,

( C)Zeﬁe‘%@%%kg A%F?S%@yl%aeérg@@ﬁﬁ&’&, alkenyl and alkynyl groups are

tri 9rtigeni Fetstiyted B d@Bgravk Pdroxyj hal@enimino, trifluoromethyl, (C,-

ni t ¢ gikeky, §6)-6L )i 1amino, ({Ci~Ce)alkyl);amino, (C,-Cs)alkenyl, (Co-Celalkynyl,
trifluoromethyl(Cy-Cs)alkyl, nitro, or nitro(C,-Ce)alkyl.

Disclosed herein is the formation of the compound of the

formula (lla) by reacting a compound having the formula R,OH, water, or RsNH; and
acompound of the formula (liia)



Di scl osed herein is the formation of the conmpound of

the fornmula (l1la) by reacting a conpound having the

f oRpiad , water, or RANH2 and a conpound
foﬂl?’%ﬂja) VO 2004/ 046112 PGP | B2003/ 00515?“?‘%-9““3’“"5‘51
\(Rth. (Ilia) wherein RS is CO(C, -C6)al kyl. Further

di scl osed herein is the formati on of the conpound of

the formula (111a) by RQ%@i ng_a co&gound havi ng t he
formula (W) ORS NO2C ORS ™E( with a conpound
havi ng the
formul a(C, - C6) al kyl - (C=0 -O (C -C6)al kyl. Also

di scl osed herein is the formati onRaf gig¢ conpound of

the e R igby%%@ i Xi di zi ng a conpound having the

formula (Va) Rt C% )?'Rl)o (Va) 10 under oxidi zi ng

condi t i ohrther disgaesddhetyanlisvbmtforntation oR k@i @d@und of the formula (lila) by
congdhtln - ical oxidation. Also

di scl %dggg%ﬁgélgfdﬁgvgbihﬁg&#g‘%m)on of the conmpound of

the forrmula (Va) by reacting ajonpound having the

formula WCO2R4 and a cowpoynd Ahavi the formul a

(Via) NQW 15R/). . (Via) ¥ wheyein Wis hal ogen.

Di scl osed herein are nethodg of king a conpound

ving the formula (Ib) RL' NR2R3
naving (16) ®d - (iva)

with a compound having the formuIa(C,-Cs)alkyl-{c=0)-0-(C=O)—(C,-Cs)alkyl.
Also disclosed herein is the formation of the compound of the formula (IVa) by

exidizing a compound having the formula (Va)

ROLC._ Q

] (Ri)n (Va)
10  under oxidi{.ing conditions. In one embodiment, the oxidizing conditions are an
~ electrochemical oxidation.

Also disclosed herein is the formation of the compound of the

formula (Va) by reacting a compound having the formula WGO,R, and a compound
having the fonnula (Via) -

Q

15 (Ry)n (Via)
wherein W is halogen. .

Disclosed herein are methods of making a
compound having the formula {ib)

R _/\N/j/NRZR3
“x

Ryl by



-\ (R1)" (I'b) WO 2004/046112 PCT/ 162003/ 005151 wherein
R13 is (C2-C6)al kenyl, (C2-C6)al kynyl, (C6-C, o0)aryl,
( GyoB)gdcheal koxy, (C5 - C9) heteroaryl, PCT/IB2003/005151
(C6-C, 6)aryl (G Co)al kyl, or -5
(C5-C9) heteroaryl (C, - C6) al kyl wherein the R13 group
| s optional ly substituted by deut eri um hydroxy,

rézf. Eeﬁl i "{éwéfcbéj 2k, )@%ﬁ‘yiﬁ%ﬂ ((SlcSéQrboa 3% (s -

( C2 @W"R@HMC&Q@EW@‘@GP&M( pni{s;Codheteroaryl(Cy-Cg)alkyl wherein the
tri feug dafmt éﬁﬁb&é@}s@at&b&w dedtefidn? hy&’rbx}‘ b&fng(tﬁﬂuo%eth 1,, (Cy-

and t)% onprises reducing a co oun
of f Fi B*OXY F@r E@zs'k!'ammo M(%%Mﬁﬂ@nvrmcr Qopalignyt, (Cz-
\(ﬂ Cg ms@lkwummmom@w. erlmuln?( Iﬁlﬁntmﬁh(d;ﬂgﬁzm) ai klylk _

[ al ken a nyi
her efif ! i omefiess oo o %rié%" oo Rt 0

optional l'y substituted by deut erifam hydroxy, hal ogen,
amno, trifluoronethyl, (Cl- C4) k(r)r%((rykﬁ
(C1-C6) al kyl am no, aniny,+

tro, or

(Crc6)al kenyl, (Cr ('415) al kynyl ,
trifluoronethyl (Cl-C6)al k
ni tro( Cl- C6) al kyl . Disclosedh nis the formation
of the conpound of the fornula ((?)f'l b) by rélding a
Corrmwad'ed&&i(ﬂMehthﬁhéré!h w8 (€ @J)Blkyl%a WCNH@QZ&'A'
n th an _al deh o or mul a
%@ﬁeas’)%(éh%%ﬁ’cww@% AAd 208 P EEPuR o8
1& r epllmalibgsu.tﬁmnted by deuderiune pddiyrthatogen, umitic; trifldbrdethyl, (C.-
age
9 Chahpy (i, R B Goo. (hRCoBREY (G Gollkyny,
(I | friyonsmneHE ool nitep. ar witefSadhialityavi ng the formul a
(1Vh) R2 DisblosedMreinQ¥the Mknatidd Me compound of the

formula {ilb) by reacting a compound having the formula (lilb)
RZ

H-..__,Q/N_Cosz

15 | (Rq)n, (iltb)
with an aldehyde of formula Ry3-(C=0)-H and reducing the compound so formed with

a reducing agent. In one embodiment, the reducing agent is lithiuny aluminum
hydride.

Disclosed herein is the formation of the compound of the
20 formula (llib) by hydrogenating a compound having the formula (IVb)
. R2 N

N_m2R1 4

Ron | (IVb)



WO 2004/ 046112 -6_ PCT/ 1132003/ 005151 in the presence

of a catalyst. In one enbodinent, the catalyst is

Rh/alum na or Rh/C. Disclosed herein is the formation

of the conpound of the formula (IVb) by reacting a
conp¥lAPMEINg the fornmula (Vb) gNHR2 (Vb) Wi stdwiszooswosis
(R14-0(C=0)20 or R14-0(C=0-X wherein X is halo.
Furthernore, in additional enbodinents, the disclosure

rel at eg th& n her ei n descri bed i ncl udi ng
conpounds mcg 8%3%%‘;%?%%“@'8)9%% cHplyy s Rivajumioarer RhiC.
preferred PAsHtiR IS She foraation pfibd soraprind oftheunds  of

af or enertut@ (1e) adi Blnipo ent invention,

R is (C -Co6) albl?)rlfle ag%@n iselgjn@m@e‘?%"ﬁah are each
hydrogen or (Cl-(:,6)al kyl &4 iJ8HRC1- (:, 6) al kyt;

and/or R13 is (C6 Clo) aryl"i. one enbodi nent, the
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The following reaction Schemes illustrate the preparation of the compounds of
the present invention. Unless otherwise indicated the substituents in the reaction

. Schemes and the discussion that follow are defined as above.
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treating the product of the coupling reaction A or B with sodium in ammonia at a
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cations as sodium, potassium calcium and magnesium, etc. These salts can easily
be prepared by treating the corresponding acidic compounds with an agqueous
solution containing the desired pharmacologically acceptable cations, and then
evaporating the resuiting solution to dryness, preferably under reduced pressure.
Alternatively, they may also be prepared by mixing lower alkanolic solutions of the



conpl et eness of reaction and maxi nrumyi el ds of the
desired final product. 5 The conpounds of the present
invention are inportant in the manufacture of

conmpound of the formula |I (wherein the substituents

are as previously defined): RN1IPiRR7n RZNR R N
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pharmaceutically acceptabl e satifs (hereinafter also
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ot her autoi mmune di seases, acute and chronic organ
transpl ant rejection, heant transplant rejection, |ung
transplant rejection, liver—drarsgpl ant rejection,

ki dney transpl ant rejecti©n, pancreas transpl ant
rejection, uterus transpl rejection, joints
transplant rejection, iglgts transplant rejection,

bone marrow transplant tg& ectidt, |inb transplant
rejection, cornea transpl refection, skin 20
transpl ant rejection, hjﬁ;;o yt tg@nsplant

rej ection, hepatocytes [ pl ant rejection,
pancreatic beta-cells tra planﬁ

J

rejection, stem cel
transplant rejection, neural cell transplant
rejection, cardiac nyocytes @ell transplant rejection,
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15  disease, leukemia and other autoimmune diseases, acute and chronic organ
transplant rejection, heart transplant rejection, lung transplant rejection, liver
transplant rejection, kidney transplant rejection, pancreas transplant rejection, uterus
transplant rejection, joints transplant rejection, islets transplant rejection, bone
marrow transplant rejection, fimb transplant rejection, cornea transplant rejection, skin
20 transplant rejection, hepatocyies transplant rejection, hepatocytes cell transplant
rejection, pancreatic beta-cells transplant rejection, stem céll transplant rejection,
neural cell transplant rejection, cardiac myocytes cell transplant rejection, immune-
related infertility, HIV replication suppression, Hepatitis B, Hepatitis C, interstitiat
cystitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis, and juvenile arthritis in a
25 mammal, including a human,
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conventional suppository bases such as cocoa butter or
ot her glycerides. WO 2004/ 046112 PCT/1B2003/ 005151

-18 For intranasal adm nistration or adm nistration by
[ , the active conpounds of the invention are
c‘lgﬁgdé'? Jésg{ll y delivered in thegormof a sol utfdABH3/005151
suspension froma punp spray container that is
squeezed or punped by the patient or as an aerosol
spray presentation froma pressurized container or a
neb uI i Z Box,intrintéal Bdministration oo dministnitiba by nhplatigpeihk attive

eg, ; ' f.

o SR B pA (vt R comeni AcierRs (B BF i o
S uiSHERSNEOREM ajpympisaray gardaipgr thet issaeeszad prrunRed by e patient

t h%r Q@Wodwsﬂraﬁﬁ'ﬁs%tﬂﬁfr&ﬁ E‘pF&gurﬁ)éd ecsrﬁéihé#'oﬂs n8bulizd Ufith
e A }Ia Ilaa ge GE anou ressu
com Lf ﬁ & 2 gyiteReneRelant 8.5,

o

l%'ls'mdmuw%a‘etf@a? A ppptypromethane

s uSimblnmtajnaflwﬁroé:thmaacéﬂborﬁjmmmﬂbmé‘ suffas gdse In tha @ase of a

Cangefs&%SéaérE?qﬁ’%e 3& élgnl &terrfn{nggéy% ﬁ]ﬂ?é gl to

n Su
colelyEn? mgtesedraseiat. Tﬁemr@surge@ g@m@w@r nébulizes miay gentain an

andolgtichlr E@Jﬁ:’eﬁsu&%ﬁ!‘i‘é adBAS &mpdtHsd) @fpsbl@QSﬂﬁ&nﬁége@'{rﬁé&hhr
c|> Erd e off t he actlve conmpounds of

107 A T ORGP LI U3 S pRtior MUTEigpaN be formulsted

adroniaisihg abbwﬂertmix viecompaumps tradiNehtidhdmin Supablé pevder base

tr 5 conditions referred to above (e.g"
rhggér%;%c %E& is) is 0.1 to 1000 ng of the active

i ngredi émopp@ed dese of e setivebdreoupdafdhedipvention for eraiparenteral
f olor BucBARLRiniskratich t6 tie 478 ?@%ult HA¥%N fd?‘gﬁeQﬁe%kment of the

formul ati ons for treatnen conditions referred
15¢ o coisiipRs (eferipd to gRQVR g, fhaurpgeid ao*a.rr*'ayé Odlda @00 nealihepctive
pr gigesdbt perank ec:@eshich@olit 3k aGinidteRd, R egbmpld) 1463 6més per
p%f of aerosol contains 20 gg to 1000 gg of the

und of the invention. The overall daily dose with
an aer oAepsalidrinulgtionaifar rieatmiehieo treeragedifiont refgrrédito k6@ (ag.,

Ad gl:tﬂl'n§)t :F! ﬁ{é é%@ragg¥dtnleﬂuﬁ%\4 %Feaﬂrefﬁ}agﬁ%rrgﬁ%e!dy? t!ﬁzg %a&?@&’é’#

flor
2Od oge@ féd?}ﬁ’ of Wsowtaa@ﬁwg f%tﬂ%@g@ﬂ@e@bmﬁ@mmf the invention.

( | arndovardmiiany Sbsd Gith A aeRoBNAl FRGRA {he%r@é 0.#mg to 1oto% mg.

g table formeither alone or i n conbi"nati on
@ [ISHBYAE MRy Jeueral tmsg datvsTor GrAmAle 4ot PB? mes. giving for
nanxdrmmmumao@ysh@mw with antiinflamatory

cer! < TR ool Pl TR BB i ndBbatr b

251 apeaepiable formieithetalgreac inojombinstjon withfdne wombebegdditional agents

deQxis RREGNR S Aammiian immune system or with antiinflammatory agents, agents
which may include but are not limited to cyclosporin A (e.g. Sandimmune® or
Neoral®, rapamycin, FK-506 (tacrolimus), leflunomide, deoxyspergualin,
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uM ATP + 1 mM Na orthovanadate.) The reaction proceeds for 30 minutes at room

30 temperature and the plates is washed three more times. The level of phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).
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Experimental

The following examples are put forth so as to provide those of ordinary skili in
the art with a complete disclosure and description of how the compounds,
compositions, and methods claimed herein are made and evaluated, and are
intended to be purely exemplary of the invention and are not intended to limit the



hours. Plates are then pulsed with 3Hthym dine (0.5
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45 The foly, i ations are herein used: AAis

am no dro°f getic acid Boc is t-butoxy

car bonyl ;s g3 1S deuteriotrichloronmethane 10 DMVF is

N, N- di neg ormam de EtOAc is ethyl acetate HClis
hydr ochli@h@ardaci d HVDS i s hexanet hyl di sil azane |PE is
201 sopr oplis miimey 15 MeCH is nethanol THE is
't et r ahyramolfisimilinoley 1S grans L is liter
MHz is mega hertz
N is normal
psiis pounds per square inch
25 h is hours
min is minutes
sec is seconds
mp is meiting point
RT is room temperature
30 Vacuo is in vacuum
~ is roughly approximate to*
HPLC is high pressure liquid chromatography
- LCMS is liquid chromatograph mass spectrometer
NMR is nuclear magnetic resonance
35 TLC is thin layer chromatography
 * Note that all numbers provided herein are approximate, but effort have been made

- to ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.);
however some errors and deviations should be accounted for.
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concentrated to dryness. This operation was performed three times in order to give
15 very clean light orange solids. (89 % yield). 'H NMR: §8.90 (1 H,brs), 828 (1H,d,
J=4.8), 7.16-7.14 (1 H, m), 6.54 (1 H, brs), 3.80 (3 H, s), 2.29 (3 H, ).

Cis-(4-Methvl-piperidin-3-y!}-carbamic acid methvl ester

The hydrogenation was carried out by charging 5 grams {1 equiv., 30.1 mmol)

20 (4-methyl-pyridin-3-yl}-carbamic acid methyl ester, 50 ml ethano! (10 volumes), and
2.5 grams rhodium on alumina (0.5 wt. equivs.) to a bomb hydrogenator. The
hydrogenation was performed under 100 psi hydrogen at 100°C for 24 hours to give
only cis-(4-methyl-piperidin-3-yl)-carbamic acid methyl ester and its trans isomer (5:1
ratio} in quantitative yield. "H NMR: 85.6 {1 H, d, J=8.4 Hz), 3.66 (1 H, d, J=3.6 Hz),

25 3.65-3.57 (3 H, brs), 3.1 (2 H, d, J=9.6, minor isomer), 2.91-2.86 (2 H, m), 2.67-2.64
{1 H, m), 2.54-2.43 (1 H, m}, 2.2-1.9 (1 H, m, minor isomer), 1.78-1.65 (5 H, brs,
minor isomer), 1.65-1.59 (4 H, m, minor isomer), 1.36-1.25 (2H, m), 1.24-1.13 (2 H,
m), 0.82 (3 H, d, J=6.8 Hz, min_or isomer), 0.83 (3 H, d, J=7.2).

30 Cis-(1-Benzyl-4-methyl-piperidin-3-yl}-carbamic acid methyl ester
The reductive amination of cis-(4-methy!-piperidin-3-yl)-carbamic acid methyl
ester was carried out by charging 3.9 grams ( 1 equiv., 22.6 mmol) to 2.07 ml
benzaldehyde (0.9 equiv., 20.4 mmol), 9.6 grams sodium triacetoxyborohydride {2
equivs., 45.3 mmol) and 39 ml methylene chloride {10 volumes). The reaction was
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30 ethyl acetate (5 volumes), the reaclion was stirred for 5 minutes and then 6 mis ethyl
acetate (4 volumes) were removed in vacuo. 7.5 mis ethyl acetate {5 volumes) were
again charged and the concentration was again performed. Next, 4.5 mis acetone (3
volumes) were added and the reaction was slowly cooled te 0°C in order to afford

White solids. (37.5 % yield). 'H NMR: 87.78-7.76 (2 H, d, J=8.0 Hz), 7.29-7.18 (5 H,
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5-Acetoxy-4-methyl-3,4-dihydro-2H-pyridine-1-carboxyiic acid methyl ester

101.9g (0.649 mol) of the mixture of 2,3-diacetoxy-4-methyl-piperidine-1-
carboxylic acid methyl ester and 3-acetoxy-2-hydroxy-4-methyl-piperidine-1-
35  carboxylic acid, was concentrated under reduced preseure until a solid formed.. The

solid was then added to a 2L round bottom flask equipped with a nitrogen outlet,
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coﬁhﬁ%g%?temuw@@%%ggwedfan pHRCORTORH I e g
' ?cwlh' the asrhy eolveshe mixiLiBO (6] fpllowad by hiemer eﬂwblwceﬁteﬁﬁohﬂ%{&l@
of & {
+ lorieHB BHbd e Kt b BBekR. BhADGGH: RYhAhd Biglls an
1 evitafletitha sdiwents wehe ceroved vadan vacuging Yield: 11.99 (0.0696 mol, 27%),
30 TLC (SiO,, ethyl acetate / hexane 1:1) and NMR

. 4-Methvl-3-oxo-piperidine-1-carboxylic acid methyl ester {synthesis with sodium

carbonate/sodium bicarbonate Buffer).
In a 1000 ml round bottom flask, 50 g of crude 5-acetoxy-4-methyl-3,4-

35  dihydro-2H-pyridine-1-carboxylic acid methyl ester was dissolved in 200 mi of



the remai ni ng anobunt was renoved by addi ng H20 (400
m) and a 5% solution of 5 NaHCO3 until the pH >7. The
aqueous m xture was extracted with ethyl acetate (3 X
§O mél the organic | ayers were conbined and th
POVt e was renoved undes. reduced preggy,'[%zoosmosm
Approxi mately 119.0 g of a thick brown oil materi al
5- acet oxy- 4-
| - 3, 4- di hydr o- 2H pyri di ne- I-carboxyllc acid
Wﬁ%‘l‘af@ L R0q il walerwmseadder 306l soiE Gartenate ped 30 g sodium

COIDitRrtDnaB (HP= ﬁopfﬂh@équeous buffer was added to the met anlo(l)solution

di h
oo Y5 R R T st RS iessh et
Th éernmrauneafbr Netwusplhetmigtuerwas thérndobedritated & dem@ S mERanol.
5S eWt@Fwﬁas%éﬂoXﬁé rﬁsx{u%ats tdlsgtgve allosa!ts This was then extr emﬂd with

hyl - 3- oxo- pi peri car
esteg}y' i%&%*@r%ws uﬁ\e@{iﬂam|em¢wwqﬁ1cmblned15rlddmver 1L

f | &h’idgneﬁ%] s@ifates fileAR), eriooévdgérated to furnish the crude compound 4-Methyl-
cet ox ro-2

o b E b e N AEO Y o e v sy s
Y degrobed beddw. e OH and 40g (0.325mp1) of 40%

10 _?_'h reret ';]y‘rﬁéﬁegﬁt\'/\g%ii%% QS‘{P %l qnd%%%eg? wé)ﬁvrﬁlﬁ Béig'hgn ﬂFca%%bq%l%mn

t eHpieg A2AUPko! silies ol Jhe solmwzrstemtes lneamxchofpnbslarting at 5% ethyl
4- Wbsul b @i PRJIEALR R el G ecfhrﬁaefiatégﬁalayéns

ester .was Jor co

me PR PUR, F”fi’EPE 3w T%&s(si%r%mé aC?Jﬁ*aéhe’faéa tidbyere spmkised and
an dorichetratesto atierd\8es gg32 %A@ anﬁela frelétiohd SHORAFB LoRsMIe: With

15 X1 %OFI(@@%% T?(E %Qr OCED%EE%CF ﬁ@g@%ﬁ@@}ﬁa /S%lghon@ @%éﬁ%g{ (ggg,

an&io%h@IQBtM'%Eémurq\mmdsdﬁtﬂtbr reduced pressure. The
d h
grSUTﬁe I B r@HﬁlnN’@fﬁalf ORhd %rél rQé'ucF@IS ‘égﬂuﬂl{:s?ﬁa{lﬁ ﬁ]ﬁﬁ‘eaéﬁum

roduct was_purl on s

( 35gHons pPiRg 39900 fﬂfawam cpﬂecadhwelgatam trield, 4% éhe
70m3trigizbinpéred i ELIChdNMR Wftﬂ b SEMBIEQQMEB %{ cﬁ@ﬂ%ﬂo&r‘és

0 el derﬁﬁﬂrerygp pla{aﬁ epuﬁtiegggfoédl%gs'l‘dﬂ(égﬁ Epml,qqptgﬁé@exane1 1)

co ouhnd 4- l\/bt hyI

3- 0X0- plperldlne 1- carboxyllc acid
& i : [eynthesized with

I e th‘l@%ﬁiu HABBorokl 11. 9g (0. 0696 mol, 279,
30 TL / hexane 1:1) and NVR
4- Vet h)}}; aég{%%mﬁﬂ%@?@m flagk, #-0cof imrig AiMethyt 3-axameiperigine-1-

25 esctahiox(/l&:)a&tdhmh}s e%ﬁ%siﬁﬁbl%ﬂ in Q8 AHeBHaRH SRS Bhrring mixture

30

\ﬁgsr é‘%@né‘?ﬁ dléelflfyfiaj@%? @5 1l | 4'_1 rﬂgfl scé&ta%#)nggek;%t#ogmffstllrﬁgg at
d| @Wrt@nmtp@r S@iuneeYenmrthel(O 7604ad adRdd) whd §tFiee for\3as

ICDHCT TaSs 3 / 3 té%%fmon%atw1@%8%ag%g&&d2 with s?rong stirring, and then

concentrated HCI was slowly added until the pH was strongly acidic (pH = ~1}, and
remained acidic. After 2 hours, the mixture was concentrated, and the aqueous
solution extracted twice with methylene chloride. The organic extracts were
combined, dried over magnesium sulfate, fiitered, and evaporated. The residue was
run down a silica gel column with a gradient of 50 % ethyl acetate in hexane, and
ending with 100% methanol. Weight of materiat is 600 mg. NMR {CDC!;) revealed



nmet hanol . To 300 M water was added 30 g of sodium
carbonate and 30 g sodium bicarbonate (pH = 10). The
aqueous buffer was added to the nethanol sol uti on
thanol was added to the mixture until it stirre
&L&?“P%/ SHAd stirred at room t-8mperature for f@%ﬁ?‘f@slsl
The m xture was then concentrated to renove nethanol .
5 Water was added to the m xture to dissolve all
sal ted with ethyl acetate
© e 2t thd Bl Al 4 e B et Aheniee et aneem g eride
ov efethiflggiee whsiformed dsa mlxtufe dftoeseborRiid isemaROTIA @b dfthe

f P
! zﬁﬁéﬁﬁ %Fﬁgﬁ} car gﬁ% |Aéc a‘i'n%c’fr%et hipethylgraip. IRdoes
0|I RERChingdr theiparbaredie.as  descri bed bel ow. 10

Jhe resulting oil was split in half, and 26.9 g was
4 u3|ng 350rr1 of silica

596 Bethylamin g nes. The pr odut vvas el uted
with 10 sho pure
product 'rlfgr‘}gbl'ﬁﬂo ?%@%‘r@aﬁ ﬁa%%fqg? 'eet‘?"eh&%tﬁﬂ -310xpypingegine-
conbFRReYic g 'E%M éﬁ?"r\faftset‘éS@lwecalﬁﬁ@rrdl B 2Bneghyl@and/n

10yi ehethanok This BaItichr
f?/nl r}gtl’ahano hls & ti nl Vﬁ&@t?tl_ll‘(?_:&ﬁfofgﬂf(f:ﬂg | ne@m%as\’\éo%cenjtrated by
concerr’ft T aéj & '0”28&‘-‘??%%10%% Brndpotiom flzgk, 0.619)9qdium
ﬁ I ::gol’ﬂggﬁyldbe@s apdatdo Gad dajtstfahy@ﬁiuﬁﬁn%dergéﬁ%tr cﬁn{ﬁ‘g@épﬂ&e and

a was distille
P e et T B . 068, sepiieciopvamlapicaaced
CO B Stirdeg ansegoptinued godling The imettgyjamirie-dtone BbRtion dnesbodk was

15 ORIMREEH sbSoldé ot Ay
e s e SR o
acco’ﬁ[ﬁ cqogng}[/iﬂ@ 8 6? AfﬁrﬁW't'W&P@Pktqﬁe&aﬁbhr].Ihb)mlxture
4- ME; fudweﬁwmamydomnmén@ Ay 2GHo(h8 ths ﬂ“a@!& REXHibled af‘E bl
me S |'am ne/ sodi um
cygnob|0?0 c?{q @-yt;;ﬁ ?tﬁlon &\_/6%)3 ol 183ﬁaf Wrieh Aiter0ainutesy g
of CPNFBDiFate hymgcl’qiylrlc az:ldma}qdn\np)eadddd o8t the pErefnBO%¥YLAE2.

20aciTHe fmwdURY v
the e 4 T PRy Ao e ol s colgtcyvs
"\?é? h"ﬁ‘ﬂ?o thSQAYM; carppnatasand extiactagithree times with éthy aadtate. The

r oongatie [Epars seter @mbied, dmm: Sﬁﬁ%ﬁés‘iﬂ?ﬁ’ Qflf‘a%eﬂt(eﬁed@lh was

ad ed for. da uench '
r egﬁé? o%%v@tr&g'ry Xf)°°ﬁ‘|‘t§mv@§ 01./\&’&% AU0EY Heiga ¢ sifiep gel column with
st# ﬁ‘i"Yeﬁ'gCO"aﬁngtdi 4% anoorden hydasédd soiGtioras, radtA¥aY mm% ne

25 u NéHidriak rﬁacﬁtﬁhé"é}ﬁwﬁl rt%éé’tﬁ:%%rg coq'ké Eeqﬁggts@ivent\[ﬁ@oveg by

%ed aci d Af't er
e ‘?‘1"“8?"@39" %@ht (pf@rngqQ@g§00 89l (18.5 Sayiga) T h@ﬁbares with
t vwompowhd pvael g eihgamiHoQideHSine-1
par a&grqhneg‘ dr.i ed overrJ mgne%?rg?n{ygﬁ%&?‘%%wesg
er e RAN&VSWEr at ed. The resi due was
Throughout this application, various publications are referenced. The
disclosures of these publications in their entireties are hereby incorporated by
reference into this application for all purposes. |

It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention without departing from the scope or

30



run down a silica gel colum wth a gradient of 50 %

ethyl acetate in hexane, and ending with 100%

nmet hanol . Weight of material is 600 ng. NVR (CDCl 3)
ﬁ@%ﬁgy d ggggégﬁgllz - 21 _;ST/IBZOOB/OOSl%%Tﬁ&Q&ﬁmms1

4 Met hyl - 3- net hyl am no- pi peri di ne-1-carboxylic acid

methyl ester was forned as a mixture of diastereoneric

isoners. The ratig of the mxtures was approxi mately

1: §0ift oEhe IYeNtiop| Other Abedimenizolbergyqnyipn \j’f"d?e gPParept &b‘é%se

S heniled inGréas trbmtoehsldbgatbﬁ bf thé Speddicitpnahe praEtlce of the invention

4- 3= eridin [} boxylic aci
el R bRl 0 OB R TAeR e AP MRES pe o8 e =
boexsmpliry ofey, with aarus Scape and epint dﬁumtlmnﬁdna:@ing irtlicateg bythe
Met hyl - 3- oxo- pi peri di ne- 1-carboxylic
a0|$hﬁ&ﬁﬂﬁm§ester was di ssolved in 6.0 m of 2M
nethylanlne in 10 nmethanol. This solution was stirred
for 1 hour, after which it was concentrated by rotary
evaporation. In a separate 100 ml round bottom fl ask,
0.6 g sodium borohydride was added to 6 m dry
t etrahydrof uran under an argon atnosphere, and cool ed
in ari ice bath. To the suspension, 3.6 m glacia
acetic acid was slowy added wth stirring and
conti nued cooling. The nethyl am ne-ketone sol ution
from above was 15 diluted in absolute ethanol, and
slowy added to the sodi um borohydride solution with
continued cooling in an ice bath. After addition was
conpleted (ca. 1 hr), the mxture was allowed to warm
to roomtenp. After 2 hours the flask was stored at 4
C overnight. To the stirring solution was added 10 i
of water. After 20 m nutes, concentrated hydrochloric
acid was slowy added until the pH remai ned around 2.
20 The m xture was then concentrated by rotary
evaporation. The aqueous solution was nmade basic wth
sodi um carbonate, and extracted three tines with ethyl
acetate. The organic |layers were conbined, dried over
magnesium sul fate, filtered and concentrated by
rotary evaporation. The oil was purified using a
silica gel colum with a solvent consisting of 1%
amoni um hydr oxi de sol uti on, 3% net hanol in nethyl ene
25 chloride. Fractions showi ng the product were
conbi ned and sol vent renoved by rotary evaporation.
Wei ght of product was 400 ng (18.5 %yvyield). TLC
conpares with conpound
4- Met hyl - 3- met hyl am no- pi peri di ne-| -carboxylic acid
met hyl ester  prepared by the other route.
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30 Throughout this application, various publications
are referenced. The disclosures of these publications
i n their entireties are hereby incorporated by

erence into this application for all purposes.
quf"“ﬁ‘é HBparent to those skilded in the art szﬁjé?z‘m’o“sm
various nodifi.cations and variations can be made in
the present invention without departing fromthe scope
or WD 2004/ 046112 -28- PCT/1B2003/005151 spirit of
the invention. O her enbodi ments of the invention wll
be &t de adainedi 3: t hose skilled in the art from
consi deration of the specification and practice of the
invention disclosed herein. It is intended that the
speki fi Aanétberd ofmbking arpinpsuridef foanslaflay ed as  exenpl ary
only, with a trueg e and spirit helnventlon
bei ng i ndi cat ed byS(tgzgig\S @&ﬂ&
2004/ 046112 -29- PCT/ 1B2P03/ 005151 What is cI ai med
is: 1. A nethod of nmeking a ound of formula (la)
R402C NRZR3 Q5 (1)n (! wheeein R is carboxy,
cyano deuterium (Cl-C5)al Ryl 1- C6) al koxy, (C1-
06) acyl, (C, -06)al kyl am no, am r(:1 Co) @gd)kyl ,

( Cl1- C6) ﬂh&‘é?ﬁ)ﬁﬁ&%ﬁx (@%no g@JtI@h H(ﬁ%qq-cﬁ?alkoxy, (Cy-

| K
Q.:)afﬁaﬂck g%kv'ﬁfmo fer@mg yn Al @@m@mqqyw (Cr
(C mywmﬂm& (CL-CMniay (C,-Cgj dikydw, fmacfls%@ianﬁr% amino(Ci-
| k f I'y
1 TR G R Eobncl o bbiontn Slficrarcc-
(cfs)@jgyla@yp@“qe)@mltrm;rammw trifluoromethyl(C4-Co)alkyl, (C:-
( CCg)@@IéithQ){E (€ )a Cf;’tf?-@é PIle. (ca'Eafé%SJ(CQEZ)S‘armmo,

am . no ,
tCe)afyle{C1-Ce)alkylamino(C,-Cg)acyl, ((Ci-

(cEm &}r Cé{hg'?%'e@u
Coahlkyl),pmo{tal by O/ RGNLCO-BLIR]S 1‘C5)alkyl (C¢-Co)alkyl-

o L L o e

15 m@S@'@'@REBM@ofthﬂormmwyl or a group of the formula

20

25

(VIT) 11 ()t (CRsRI6)d R12 (CRsR)a N 1 Me, (2)g Ry

~ {X)s {CRgR4p)
"Jr\(CRer)a/ N d\ ARz
I (Y)e (Z)g
Rs/.

(vin;

Rz is hydrogen, (Ci-Cg)alkyl, (C+-Ce)alkylsuifonyl, (C2-Cs)alkenyl, or (C-
Ce)atkynyl wherein the alkyl, alkenyl and alkynyl groups are optionally substituted
by deuterium, hydroxy, triflusoromethyl, (C4-Cq)alkoxy, (C4-Cg)acyloxy, (Cq-
Ce)alkylamino, ({C,-Cg)alkyl);amino, cyano, nitro, (Cx-Cg)alkenyl, {C,-Cs)alkynyl or
(C+-Cg)acylamino; or Rais (Cs-Cio)cycloatkyl wherein the cycloalkyl group is
optionally substituted by deuterium, hydroxy, trifluoromethyl, (C+-Cg)acyloxy, (C;-

| Ce)acylamino, {C4-Cs)alkylamino, ((C+-Ce)alkyl)zamino, cyano, cyano(C4-Cg)alkyl,
trifluoramethyl(C4-Cs)alky), nitro, hitro(C1-Ce)alkyl or (C,-Cs)acylamino;



(M1); R2is hydrogen, (Cl-C6)alkyl,
(C1-C6) al kyl sul fonyl, (C2-C6)al kenyl, or (C2-
C6) al kynyl wherein the al kyl, alkenyl and al kynyl

S are optionally substltut ed 20 by deuterium
ﬁ% ﬁ‘&(‘if rifluoromethyl, (Clag4)al koxy, BCT/iB2003/005151
(C1-C6) acyl oxy, (Cl- Co6) aI kyl am no,
((C1-C6)al kyl ) 2am no, cyano, nitro, (C2-C6)al kenyl,
(C2-Co6) al kynyl or (C1-C6)acylam no; or R2is
( C3- C163:ds bydiegery(C +iakaiial, tCst-@he)cmlWh(%y@s)@(mupon (S
Opb%)QIR‘ﬁJy' Whe?émﬁ{e'atl%ﬁi%@e aCH?HI&? lips &?&an ly s substltuted

trifluorone
Ry Do aReE0a BT )ﬁﬂfoxyc Hajacyioxy, (Cr-
cyemkﬁm%xel &mbcwﬁﬁné r(ecf#oe}wqrm feideRl kédz

> ot P Pt Lol s ief%ﬂ?yﬁ T

(O@e)&l&)!al kyl, (C3-C16)cycloal kyl, (C2-C6)al kenyl, or

S T o L
hyw'i'%%p they iy, @&ﬁny' @r«ﬁ plkynyt sfmenswp opt(omusr@mpaltuagdm

(Cdeﬁuhmwﬁm hdidgkn, é?ﬁ&@'thﬂdoﬁiﬁ\éﬁ@l € 5%2 :@Cw1@3a€§ioxy,

10 eiSCEghgemie G Vaey}afﬁwed?éés)%w%mm -Sojakenyi, (C:-

t r CoHélnoylocsinb,ydy el €6))alkiytrifluandrhetioyl(OHCeJalkilr Gitrélor nitro(C-
060\,6 .I ; R4 is (Cl-C6)al kyl, (C3-C1D)cycl oal kyl,
(C2-Co)al kenyl, or (C2-Cs)al kynyl wherein the al kyI
al keny IRseffrdRa Reyhy BndR o apsseash edepandentuhygrogants (CrChatey

bYOptldﬁh\Hf/ Q.Fblshl[Iﬂed By détﬁér)ﬁm hakReE rlhflu@%h@@n l, (C, Ce)acy!oxifo(01

15 &65%3%,%5 Ca#ﬁ)%wa@@? @%ﬁm‘w Sy, yenolCr-Colaly.
( (t€cRB)ety@I-Taakglmitro, ﬁﬁa@@e?fk&mmﬁe afa.;aamraa) hakyﬂy:
: | uqQr.one
oYy, SYAROU o Bab Hablerm! ki ARBTG5 R £
R tr@p@n@M& ﬁd@md@eﬁs)alyom@mgmym caalkm)nam K(@:-
orxtagémﬁﬂ an¥in$ léhﬁ{d(@ués%j Cﬁﬁ)XCdQéﬁlﬁfx&% Nny %E)gélkyla ino-CO-,

20 { WCEASkOT) (oo o s b bl
cy@a)mi(omeﬁeamkwm-cg)ad:vﬁdwiwaﬁmwhr(r@by% @Lcke‘/dlkyl Ritfo{
LIS Rt AT e s, -

t rqisbacwiem@n@d@]alkyf( (Ch-CeRijkak Gl-Celacylamino, amino(C,-Ce)acyl,
t falnf. JE%@I @%MM %06‘@?;1( %jé(llr(ﬁtang ﬁ@(ﬁ:@ﬁé@(’é}il alkylyamino(C-

25 arﬁs?ﬂ?V' ﬂ%ﬁ'ﬂf&’loﬁﬁsﬁﬂ&éo -(Cce)aiy aﬁhb@@h"@@ F(OINH,

(@sm(abml(ancg)ﬁak@@@)#@ !ci;)% @) mk@md alk&l%ﬁ@&:sw

b BB R B R

ni t r o, Rezyead & 3re €8¢heihdeplendantly hyakdgkn or (C,-Cq)alkyl;
X is S(0),, oxygen, carbony! or -C(=N-cyano)-;
30 Y is 8(O), or carbonyl;

' Z is $(0),, carbonyl, C{O)O-, or C{ONR-:

ais0,1,2, 3or4;

b, ¢, e, fand g are each independently 0 or 1;

dis0,1,2,0r3;



C6) al kyl, trifluoronethyl,
trifluoronethyl (Cl-C6)al kyl, (Cl-C6)acylam no, (Cil-
C6) acyl am no( Cl1- C6) al kyl , ,
Cl- C6) al koxy( Cl- C6) acyl am no, am no(Cl-C6)acyl
&‘m WB‘{’%&I-%G) acyl (Cl- 06) al kyl , -31- PET/IB2003/005151
(C1-C6) al kyl am no(Cl1-C6)acyl, ((Cl-C6)al kyl)2am no(Cl
25 C6) acyl, . RIsR16N-CO- O, R15R16N- CO- ( Cl-C6) al kyl,
R15C( O %ORY'L%%( O NH, R1sNHC(O NH,
(C1- Co6) al kyl - )m (Cl-C6)al kyl -S(O m (C1-C6)al kyl,
R, 5R16N5(9C£/-#\ 3, 0R45R16NS( O m ( C1- C6) al kyl, R15S(O m
RLEN, opil3%k & 4Hgdl6N(Cr C6) al kyl ; R15 and R16 are each
i nd endgntl hydro'gen or (Cl-Co6)alkyl; X is S(O P,
ox YHEIFIN (e st pormprisee eaningyNHifbRa, NGB ReH, & MGHPHOR:H with

5c ardaompbunddf fem@a @4y, carbonyl, C(O O, or CCONR-; a

is 0, 1, 2. 3 or 4, bgges € f and g are each

i ndependently 0 or 1; *d ™0 2, or 3; WO

2004/ 046112 -31- PCTI I B20031005151 mis0O,1lor2; nis 1,
2, 3, or 4, pis 0, 1 or 2; wherei n the net hod
conpri ses reacti ng NHR2R3, N( ))B%i'l'é or N(CH2CH3) R2H
with 5 ac ound of fornmula (1la) &402C11-1 N O

\ (B9 ,’e,d“‘("i%tge Pouad §e farged with 2 wAynaRYesb f or med wi t h

.a reducing agent. 2. The nethod of claim1, wherein

N et AR —

10hatherrgmpeundio thevipranurR0#), by revwsting 3 campoRdd\hivirgrtbe farmula ROH,

15

20

co t f I i / "NRs (R1)n
(| W?gjw eﬁzﬁﬁaﬁg%@&@fﬁ%ﬁ“gﬁ%f 15 3. (ThZE met hod

of claim2, wherein tf& ng st her conpri ses
formation of the conpound of fhe fornula (1l1la) by
heating a conpound havi ng th ormul a (iVa)

(R (illa)
wherein R; is CO{C,-Cg)alkyl.
3. The method of claim 2, wherein the method further comprises formation of
the compound of the formula (lila) by heating a compound having the formula ({Va)
OR;
Raozc\N OR
{Rﬂn (lva)

with a compound having the formula(C,-Cg)alkyl-(C=0)}-0O-(C=0)-(C,-Cg)alkyl.

4, The method of claim 3, wherein the method further comprises formation of
the compound of the formula (IvVa) by oxidizing a compound having the formula {Va)

\Q

(R1)n (Va)
under oxidizing conditions,



OR5 R 2CN N ORS (R1)n (lIva) with a conmpound havi ng

the formul a(Cl-C6)al kyl -(C0 -0 (C=0O - (C1-C6)al kyl. 20

4. The method of claim3, wherein the nmethod further
rises formation of the conpound of the formula

%‘”‘Hﬁ”&m di zi ng a conpound-32avi ng the for RGT’ABZ{"{?QPSISI

R4o2C,,, N -~ (Rl). (Va) under oxidi zing

condi ti ons. WD 2004/046112 -32- PCT/I1B2003/005151 5.

The nethod of claim4, wherein the nethod further

conprises formation of the conpound of the fornula

(vas) by r eg@tmmada:felemwﬁrehﬂﬁé Hﬁthbbﬁlﬂﬁ@rrd@imﬁﬁsesmﬁf’n of
¢ Pndodgnd ttnd Bt P 6 Rt  olopod s fhe ovpia

cI WEOR, amhelcemnoww@awg tie Kinngla¢diapli ti ons are an
el ectrochem cal oxidation. 10 7. A nethod of making a

conpound having the fornuwa b) R 3 ,-~N, /NR2R3
(R)n (I'b) wherein R i9 carbpoxy, amno, deuterium
hydroxy, (C, -C6)al kyl, (O ) al koxy,

5(Cl- C6) al kyl ami no, am no(Ci - Rl by (C2-C6) al kenyl,

l. k 15 (C, -C6)al kyl
ég%’r’?gp(%‘ﬁ %(aﬁ 980, | h§/dr oxy)(aO Cs) al Kyl |
(C1- C6) al koxy(C, - C6)alkyl, nitro, nitro(C,-C6)aIkyI,

trigluoro g? Mho&%g%'%%%mﬂé Szt Rt ard S

06) aI kyI
oFAeRidalios) al kyl , R15S(O) mR16N,

10R158(O)nR 6N(C C6) al kyl or a group of the fornu Ia

15

20

(VI7! ) N gﬁxr%er}hfgdcagnakmgaco %ﬁ@aﬁng’;\' th(e\f(c))r%ula (ifb)( 2

" NR,R,
13 Q

(Ry)q {ib)
wherein R, is carboxy, amino, deuterium, hydroxy, (C4-Ce)alkyl, (C:-
Ce)alkoxy, (C1-Ce)alkylamino, amino(C4-Cs)alkyl, (C2-Cslalkenyl, (C-Cq) alkynyl
{C+-Ce)alkylamino, amino(Cs-Cg)alkyl, hydroxy(C,-Cq)alkyl, {C+-Celalkaxy{C,-
- Ge)alkyl, nitro, nitro(C,-Cg)alkyi, trifiuoromethyl, trifluoromethyl(Cy-Cg)alkyl, (Cs-
- Cg)alkyl-8(O)m, R15R16NS(O)m, RisR1sNS(O)nm (Cy-Celalkyl, R1sS(O)m RN,
R15S(0)mR16N(C1-Ce)alkyl or a group of the formula (V1)

(Z)g

R11
(X)p (CRng)u
F o \( IT
(VIn;

Rais hydrogen, (Cq-Cg)alkyl, (C4-Cq)alkylsulfonyl, (C2-Ce)alkenyl, or (C,-
Ce)alkynyl wherein the alkyl, alkenyl and alkynyl groups are optionally substituted
by deuterium, hydroxy, amino, triflucromethyl, (C4-C4)alkoxy, (C+-Cg)alkylamino,
((C+-Ce)alkyt)amino, nitro, (Co-Ce)atkenyl, or (Co-Cglalkynyl; or Rzis (Cs-



R6~ (VIl); 20 R2 is hydrogen, (C, -C6)alkyl,

(C1-C6) al kyl sul fonyl, (C2-C6)al kenyl, or (C2-
C6) al kynyl wherein the al kyl, al kenyl and al kynyl

oups are optionally substltuted by deuteriu n)l
ﬂ‘%?"ﬁ’% 6112ni no, trifluoronet hyds. (C, - C4)al koX§1/1B2003/005151
(C1- CG)aIkyIamno ((C, -C6)al kyl)2am no, nitro,
(C2-Co6) al kenyl, or (C2-C6)alkynyl; or R2 is (C3 i WO
2004/ 046112 33 PCI/1B2003/ 005151 Clo)cycl oal kyl

whereICYFaf! Wieesio teigyrlogkub afpup & apienabin amhsytumumdemgwu
by Gtk laivia, tnﬂb&dfn@?hyh (GLC 552( ldrdird, k(mwylﬂwmno

tr ﬁf’%&% (ﬁquéky'césf%&y?‘m(ﬁ 4 ?"’(‘5‘3’ For

nitro(CRs (%)ydtdgyrh (Cms)ahylmmﬁloalkﬁl(@)s)@kﬁwl or (C.-

T A e

10”'

R pisUtgriem Jpyeiosy aninp, yd!ygnomemylet& yaliﬂtewt(@r Cedatkylamino,
hy Ct((ﬂi’cfs)all@lﬂaH%O t¢.Ld, 2&%&&%9!2? AL, Lalky(asﬁ:]m%}&héi%@bi -Ce)atkyl,

(C1 a I")y2am no
( cé‘"E%g" “‘%hya)a'gﬁz o6) al kynyl
trifl uoRar%IHQ;yRQ Bl 4od)Ra| éngleach inddpendently hydrogen or (C,-Cg)alkyl

o Rty SBURAEY bx ool oy, Spo dufhaliiait 57" ©
op dsmlawogﬁé?z@a)a(igiw(ggyh tr?;gf)mﬂhw@ GujathybRrifro, axmitna(s;-
t ri exy ino, ‘e Lifdti Q;ﬁ’trllfl orom f(f( (T'a)alkyl

e Mvnnabw i il i
d:e:ahma(mms)dnw (CxVs)alkeni/lf dw@smmhydq oeféikyl%?na' Hphboxy(C-

o AT 500 e S0 ot
agtﬁfb?@mmili(él-%wkyi (@@mms(cawcrcoﬂzw-swmacwmikm.
n

(Sl s PR st or GO S Fegy Ry

tr.qe] ronethyl, trifluoronethyl (Cl-C6)al kyl ,
( CL- CB) Rishy/(C, Sgaken u«@;esamww GR) %ﬂfd f@s;c%balk&%( -

Rl

gﬁ%gt%?g%%g)ﬁ&ﬁgg?@%( ’Q%fé;r e (q,gs)a[kyl wher in the
( CR3BYul ik epfiphally @2stiDEdtlyldentetiym, (!@6&:&3; @ity triflucromethyl,, (C,-
ggg)gflﬁ%)r%ﬁ Ileﬂ)‘Ogla) Cfggiﬁiyl'arra% (R NEALAY (CoCoatkenyt, (Cr
(C@ﬁ@)ﬂi’éf@'ﬁ'@'&iﬂﬂ "é(l R, QutpibiofGCelde; R13 gr oup
i s opti RpPahd R,&b@ﬁch‘id&ﬁéhd@ﬁtlﬂﬁ%&éﬁ SHTE,-BYARAXY

25am no, ;(r |§(bsmromet hyl ,
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Y is S(0),;
Zis S(O);
ais0,1,2,30r4;
b, ¢, e, fand g are each independently 0 or 1;
dis0,1,2,0r3;
mis 0, 1or2;
nis1,2,3,or4;
pis 0, 10r2; and
wherein the method comprises reducing a compound of formuta (I1b)



C6) al kyl, (Ci1-C4)al koxy, (C, -0C6)alkylam no,
((C1l-C6) al kyl ) 2am no, (C2-C6)al kenyl, (CzZ- C6)al kynyl
trifluoronmethyl (C, -C6)al kyl, nitro, or

nitro(C -C6)al kyl; R15 and R16 are each independent
R0 WALy (C1- CB)al kyl; 253%is S(OP;, Y i §T’§’@931ﬁ}65151
Zis S(OP;, ais 0, 1, 2, 3 or 4, b, c, e, f and g are
each independently 0 or 1; 30 dis 0, 1, 2, or 3; m
is 0 lor 2, nis11, 2, 3, or 4, pis 0, 1 or 2; and
wherein the nmethod conprises r cing a conpound of
formula (11b) WO 2004/ 046112 - g§ﬂ§182003/005151

R2 R13/~N N- CO2Ri A4 reduci ng
agent, wherein R14% s (C c6)lal kyl ,

(C3-C,0)cycl oal kyl, (C2 kenyl, or (C2-C6)al kynyl
wherein the al kyl, al kenyl a Ikynyl groups are
optional |y substituted by deute Tum hyd y, hal ogen,

am no, with 4 #edonsmgm;ehy lwhefeln Ry, T @myalkgxcca-c,o)cycloalkyl (Cor

( C e)@}@}ll L %&I%erq T&'ﬁ h&]] ;lgenn} S alkynyl groups are

t r p;pqqr]@ﬂy@ﬁ’@thqec(lqy deOBriniTk hydroxyi balegenpamino, trifluoromethyl, (Ci-

5Ni ts)ek&y @)cg Aﬂ%lamur% ((&hés)ampapmmef(cg. apibu?yl AL RPN
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or mat
coﬁ’ﬂﬁ?fﬂrﬂe@Y' q1f%)a\“?¥|' Hﬁ’oaor(']'tf%ﬁ:r 9alkdacting a corrpound
having the fornmula (I111b) R2 H N-CO2R14 10 N (Rl)n
[ b) wi de of fo C=0 -H apd
regum ng ?Eee'%%gﬁ%gfe ?0‘”?66?’ ahf‘ﬁ '?ﬁef ‘é?f?)@'lsﬁﬁ%rma“o” of
ag¥rcompount petherfariale (I¢) by reaictingd; contpoure raving henfotniutz([1b)
further conprises fornmation oh 15 the conpound of the

formula (Il11b) by hydrogenati r]g a conpound having the

(Radn (lb)

with an aldehyde of formula R,3-(C=0)-H and reducing the compound so formed with
a reducing agent.

.9 The method of claim 8, wherein the method further comprises formation of

the compound of the formula (llib) by hydrogenating a compound having the formula
(IVb) |

R,
N—002R14
N
[\
-
G (IVb)

in the presence of a catalyst.
10. The method of claim 9, wherein the method further comprises formation of

the compound of the formula (1Vb) by reacting a compound having the formula {V/b)



(IVb) R2 I NNCZR14 (R1)n (IVb) in the presence of
a catalyst. 20 10. The nethod_of claim9, wherein the
nmet hod further conprises for 7ation of the compound of
the forrmula (1 Vb) by reacting a conpound having the
formula (Vb) -35- NHRZ \ (Rl RVb) wi th
(R14-O0-(CG-0) 20 or @]«O\\ﬁ wherein X is halo.
11. The method of cl ai erein the conpound of
fornmula (la) has the r stereochem stry of
formula (la-1) RA2C~, N N (R7 (la-1); Rl is
(Cr-C6)alkyl; nis one; R2 an "R3( )e each hydrogen or
(#dith @6)-0l(ky0)), R BER RO-I-)S wh&bih H ik Whlo. 12. The met hod
of claim7, wherein the compound of fornula (Ib) has
the relative stereochemstry of formula (Ib-1) R13

NARZ2R3 T}I(;:Rﬂéthod B claien @%ﬁl@)ﬁﬂl{ ﬁ(lmln potind 3f %Rl}ﬁms 1aR8a q{bg th&3relative
are eac en al ky an is -

ﬁ s“’%‘%lf‘%ﬁ’é"&%%od of claiml, wherein the
redu0| ng agent is a mopohydride. 144R ,Ae nethod of
claim7, wherein the redu nt |sI|th|um

al um num hydri de. 15. The| nethdd of claim9, wherein
the catalyst is Rh/alum na

(Ia-1);
R, is (C-Co)alkyl; n is one; R, and R; are each hydrogen or (C,-Cg)alkyl; and Ry is (C;-
Cs)alkyl.

12 The method of claim 7, wherein the compound of formula (Ib) has the relative
stereochemistry of formula (Ib-1)

R4 "

3

NR,R,

%
A
-

=

(Rihn
(Ib-1);

R, is (Ci-Ce)alkyl; n is one; R, and Ry are each hydrogen or (Cy-Cg)alkyl; and Ry is (Cs-
Cioaryl.
13. The method of claim 1, wherein the reducing agent is a borohydride.

14. The method of claim 7, wherein the reducing agent is lithium aluminum hydride.

15. The method of claim 9, wherein the catalyst is Rh/alumina or Rh/C.



