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i nventi onwoaBabag0t 0 di hydr oxyhexanoi ¢ acid derivatives amdTiiBei/ 061840
internedi ates, as well as to nethods of preparing such conmpounds.
Background 10 Di hydroxyhexanoi c acid derivatives are potent and sel ective
inhibitors of MP- 1 a, binding to the receptor CCRL found on inflanmmtory
and i nmunonodul atory cells (preferably | eukocytes and | ynphocytes). The
CCR1 receptor is also sonetines referred to as the CC-CKRL receptor. These
conpounds also inhibit MP- 1 a (and the rel ated chenoki ne shown to
interact wwth CCR1 (e., nd 15 MCP-3 i nduced chenotaxis of THP-1
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PCT/1 ?g 3 R/I]C%}g)) inzciuggcinc}?ern%/otg;is gpﬁ—lﬂ-q\égﬁ%teim%muman leukocytes and are
potentially useful for the treatment or prevention of autoimmune diseases (such as
rheumatoid arthritis, type | diabetes (recent onset), inflammatory bowel disease, optic
neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and vasculitis),
acute and chronic inflammatory conditions (such as osteoarthritis, adult Respiratory
20 Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion
injury, and glomerulonephritis), allergic conditions (such as asthma and atopic
dermatitis), infection associated with inflammation (such as viral inflammation
(including influenza and hepatitis) and Guillian-Barre), transplantation tissue rejection
(chronic and acute), organ rejection (chronic and acute), atherosclerosis, restenosis,
25  HIV infectivity (co-receptor usage), and granulomatous diseases (including
sarcoidosis, leprosy and tuberculosis).
Dihydroxyhexanoic acid derivatives are described in co-pending United
States patent application serial numbers 09/380,269, filed February 5, 1998 and
09/403,218, filed Jahuary 18, 1999; and PCT publication numbers WO98/38167
30 and W099/40061, commonly assigned to the assignee of the present invention
and all of which are incorporated herein by reference in their entireties for alf

purposes.



As enbodi ed and broadly described herein, this invention, in one aspect,
relates to 5 nethods of naking conpounds of the fornmula (Illal-1) R2 CC H3
OH H2N OvOH3/0934Mal - 1) O wherein: R2 is phenyl-(CH2) m, maghBbs/d1840CH2) m ,
(C3-Cl10)cycl oal kyl -(CH2) m, (C1- C6)akkyl or (C2-C9)heteroaryl-(CH2)m,
wherein each of said phenyl, naphthyl, 10 (C3-C10)cycl oal kyl or

(C2-C9) heteroaryl noieties of said phenyl-(CH2)m, naphthyl- (CH2)m,
(C3-C10) cycl oal kyl - (CH2) m or (C2-C9) heteroaryl - ( CH2) m gr oups may

optionally be substituted with one, two, or three substituents
independesmnwa@@f&(etladentfohomthe group consisting of hydrogen, hal ogen, CN,

C1- C6) al kyl d ;

(o8 R Pt B

SES Gy sl slea (8 by (G man
( C1- CB) al RGP )makl WQ?&@@#‘:&&O@L@Q%Q aI kyl, NO2, am no, g

(C1-Co6) al kyl am no, [(Cl-C6)Ral kyl]2am no, am no(Cl-C6)al kyl,
(C1-Co) al kyl am no( Cl1- C6) aI k [ (C1l-C6) al kyl ] 2&ti no( Cl- C6) al kyl ,
H2N- (C=0) -, (Cl-C6) al kyl - 20

H2N( C=0) - ( C1- C6) al kyl , (g 06) aEkyI
[ (C1-Co)al kyI]2N—(C—O) (c1- CG)aIOk |,
(C1-C6) al kyl (C=0O) -[ NH] (C1- C6) al kyl,
(C1-06) al kyl (C=0O) -[ N(C1-Co) al kyl ](g]g; )al kyl, (Cl-C6)al kyl -S-,

(C1-C6)al kyl -(S=O -, (Cil-0C8)al kyl - 02) , (Cl-C6)al kyl -S02- NH-, H2N- SO2-,
H2N- SQ2- ( C1- C&)Jlaérbmt (C1- C6) al kyl HN- SO2- (C1- C6) al kyl, [(C1-C6)al kyl ] 2N- SO2

25 (Cl-Co) al k C S 0 benzyl oxy,
(C3(C10) cilcl O)al.l k&’ﬂqEI gcr&)%‘hé @?%@é&ﬁéﬁ Nz C@éﬁ%gl (@mﬂeﬁg} oaryl ; d an)é m
is 0, 1, 2alRy |o®(Cf1CMIMe|@aryl (%)mwh@aln@@ﬁbpfmph%b{bﬂ“?‘ﬁ@ )0 corrpound of the

For rru% ft (103— 10)cglcl<¥£<y9 ?8 -éﬁl‘?etgggwl ﬁg%g@%ld &eﬁ\]ﬁ(CHg)m , haphthyl-
(CHo)m-,  (Ca-Cio)cycloalkyl-(CHz)m- or (C-Cg)heteroaryl-(CHz)m- groups may
optionally be substituted with one, two, or three substituents independently selected
from the group consisting of hydrogen, halogen, CN, (C4-Ce)alkyl, hydroxy, hydroxy-
(C1-Ce)alkyl, (C4-Ce)alkoxy, (C+-Cs)alkoxy(Cs-Cs)alkyl, HO-(C=0)-, (C4-Cg)alkyl-O-

15  (C=0)-, HO-(C=0)-(C4-Cs)alkyl, (C4-Co)alkyl-O-(C=0)~(C4-Cg)alkyl, (C+-Ce)alkyl-
(C=0)-0-, (C4-Cg)alkyl-(C=0)-0-(C+-Ce)alkyl, H(O=C)-, H(O=C)~(C+-Ce)alkyl,
(C4-Cg)alkyl(O=C)-, (C4-Co)alkyl(O=C)-(C+-Cg)alkyl, NO2, amino, (C4-Ce)alkylamino,
[(C+-Ce)alkyllamino, amino(C4-Ce)alkyl, (C4-Cs)alkylamino(C4-Cg)alkyl,
[(C4-Ce)alkyllamino(C;-Ce)alkyl, HoN-(C=0)-, (C+-Ce)alkyl-NH-(C=0)~,

20  [(Ci-Co)alkyl]oN-(C=0)-, H:N(C=0)~(C+-Ce)alkyl, (C4-Cg)alkyl-HN(C=0)-(C;-Cs)alkyl,
[(C4-Co)alkyl]2N-(C=0)-(C;-Ce)alkyl, H(O=C)-NH-, (C4-Cs)alkyl(C=0)-NH,
(C4-Ce)alkyl(C=0)-[NH](C,-Cs)alkyl, (C+-Co)alkyl(C=O)-[N(C;-Cy)alkyl](C+-Cs)alkyl,
(C1-Ce)alkyl-S-, (C1-Ce)alkyl-(S=0)-, (C4-Ce)alkyl-SO2-, (C1-Ce)alkyl-SO2-NH-, HoN-
SOs, HoN-SO,-(C4-Ce)alkyl, (C4-Cs)alkylHN-SO,-(C+-Ce)alkyl, [(C4-Ce)alkyl].N-SO2-

25  (Ci-Celalkyl, CFsS0s-, (C+-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(Cs-C1o)cycloalkyl, (Co-Co)heterocycloalkyl, and (Co-Co)heteroaryl; and

mis0,1,2,3,0r4
wherein the method comprises reacting a compound of the formula (IVa1-1)

H( O=C) - NH- ,cH C1- CB) al kyl ( C=0) - NH,



SCH3 R~~rT (Nal 1) R2 SNH P wherein Pis a protecting group, with
phosphoric acid. In the nmethods and conpounds herein described, the

vari abl eswehialobsshave the sane definition unless otherw secraBesissh A
second aspect of the present inventiof relates to nethods of making
conpounds of the formula (llal-1) ORR CH3 OH RL NHO CH3 (Hal-1) O
wherein RL is (C2-C9)heteroaryl optionally substituted with one, two or
three 10 substituents independently sel ecteg, fromthe group consisting of
hydr ogen, hal ogen, cyano, (Cl-C6)al kyl, hydroxy, hydroxy-(Cl-C6)al kyl,
(Cl- C6) al koxy, ~ (Cl- C8) al koxy(Cl- C6) al kyl , JHQ(,C=0) -,
(Cl-CB)alkyl-O(C=0O -, HO(C=O-(C1-
(C1- C6) al kyl - O (C=0) - (C1- C6) al kyl
(Cl-Co)al kyl -(C=0 -0 (C1-Co)al kyl,
(C1-C6)al kyl (CG=C) -, (C1-Co) &kyl L,
(C1-Co6) al kyl am no, [ (Cl-Co)al 'Q, 1 N0 am no( C1l- C6) aI kyl ,

(C1- Co) al kyl am no(C, - C6) al kyl ,| [ (Cl-C6)al kyl ] 2am no( C1- C6) al kyl,
H2N- (C=0 -, (Cl1-C6)al kyl-NHMN=0 -, [(Cl-C6)al kyl]2N-(C=0 -
H2N( C=0) - (C1- C6) al kyl , (Cl-@0)al kyl - HN(C=0) - (C1- C6) al kyl ,

Cl- 08) al NH- Cl1- 08) al kyl (C=0) - NH,
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CF3S035, ( Cl- CA)sabénd aspestqf thsheragent InV@M lgjesyie meiiges of making

(C2-C9) he%gﬁqgga/n%l Qb rm it G3- C9) het eroaryl ; WO 03/ 095440 PCT/ | B03/ 01840

_06) al kyl - (C=0)- O,
(o=c:) (=0 - (C1-CB) al kyl ,
CG)aIkyI NO2, am no,

o)

(a1-1) 0
wherein
R, is (Co-Co)heteroaryl optionally substituted with one, two or three

10  substituents independently selected from the group consisting of hydrogen, halogen,
cyano, (C-Ce)alkyl, hydroxy, hydroxy-(C-Cs)alkyl, (C4-Ce)alkoxy,
(C4-Cs)alkoxy(C4-Cs)alkyl, HO-(C=0)-, (C4+-Ce)alkyl-O-(C=0)-, HO-(C=0)~(C+-Ce)alkyl,
(C4-Co)alkyl-O-(C=0)~(C;-Cy)alkyl, (C+-Ce)alkyl-(C=0)-O-, (C4-Cs)alkyl-(C=0)-O-
(C+-Ce)alkyl, H(O=C)-, H{O=C)-(C:-Cs)alkyl, (C4-Ce)alkyl(O=C)-, (C+-Cg)alkyl(O=C)-

15  (C,-Cg)alkyl, NO, amino, (C4-Ce)alkylamino, [(C+-Ce)alkyl]zamino, amino(C4-Ce)alkyl,
(C4-Cs)alkylamino(C4-Ce)alkyl, [(C4-Ce)alkyl]samino(C4-Ce)alkyl, HoN-(C=0)-,
(C4-Co)alkyl-NH-(C=0)-, [(Cs-Cg)alkyl]2N-(C=0)-, H,N(C=0)-(C+-Ce)alkyl, (Cs-Cs)alkyl-
HN(C=0)~(C:-Cs)alkyl, [(C1-Cs)alkyl]2N-(C=0)-(C-Cs)alkyl, H(O=C)-NH-,
(C4-Ce)alkyl(C=0)-NH, (C4-Cq)alkyl(C=0)-[NH](Cs-Co)alkyl, (C+-Ce)alkyl(C=0)-

20  [N(C-Ce)alkyl](C-Co)alkyl, (C-Ce)alkyl-S-, (C+-Ce)alkyl-(S=0)-, (C4-Cs)alkyl-SO.-,
(C1-Co)alkyl-SOx-NH-, HzN-SO.-, HoN-8O2-(C+-Ce)alkyl, (C4-Cg)alkylHN-SO,-
(C4-Co)alkyl, [(C1-Co)alkyll2N-SO--(C4-Ce)alkyl, CF3SOs-, (C4-Ce)alkyl-SOs-, phenyl,
(C5-Co)cycloalkyl, (C2-Co)heterocycloalkyl, and (Co-Co)neteroaryl;



4 R2 is phenyl-(CH2)m, naphthyl-(CH)m , (C3-C10)cycloal kyl-(CH)m , (Cl-
C6) al kyl or (C2-C9)heteroaryl-(CH2)m, wherein each of said phenyl,

napht hyl ,wo(08893d1®) cycl oal kyl or (C2-C9) heteroaryl noi eti @esTaBoB@EB4

phenyl - (CH2) m , naphthyl- (CH2)m, (C8-Cl10)cycloal kyl-(CH2)m or

(C2- C9) heteroaryl - (CH2) m groups may 5 optionally be substituted with one,
two, or three substi tuent s i ndependent I y selected fromthe group
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(C1- o) a'dﬁ IkyPor (@}%Q)heter s \ﬁibréiﬁ)ead:H(gﬂsald phenyl, naphthyl,
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(Cl-C6) al C ?ﬁdym(dw()e)alkylo -(C=0)- (01—Ce)alkyl (C1-Cy)alkyl-
(C1- CG)aI O [N C1 y l-S-,
(Cl- C6) al 4@}10 %@a&k@}‘ %géqu’?db%cé*(gf:@l(@@%ﬁ HON- SC2-
H2N- S(@- @1 @i b}éb s&mgﬁmcj@mm SmH({ﬂCNOQ&)mlh%y(C;—Ce)alkylamlno
[ (Cl-C6) al Kyl ] 2N- SO2- yl-S@3-, phenyl,
phenoxy, K@n@g)ﬁlbﬂkam(f@a'@i’g?‘%%q)%@ gF %S)O@I’aggﬂ%% %ocgcl oal kyl , and
(C2- C9) heE er. )@953@|]2?@,n@(c12©6)51ky|sHm -(CEO)2 (CBCe)aIkxdl Nﬂgré@#i)h ;he met hod -
conprises: a) reactin 0RO
(1Val - 1) TZCGCG)RH‘V@NVWGF)& E' % g%&e)ﬁ@f}fl{ (ﬁbgé Iy HN@% _Cﬁ (gﬁ?gghglr_‘?c acid to
forma copeoendikpf.N@20)28,-Coamul B(QHC)NH- G- WI&B@@M@ PCT/ 1 B03/ 01840 5
15 (C-Co)alkyl(C=O)-INH](Ci-Ce)alkyl, (C1-Co)alkyl(C=0)-IN(C-Co)alkyll(C+-Cejalkyl,

(C4-Co)alkyl-S-, (C1-Co)alkyl-(S=0)-, (C+-Co)alkyl-SOz-, (C1-Ce)alkyl-SO2-NH-, HoN-

SOy, HoN-80,-(Ci-Colalkyl, (C1-Ce)alkylHN-SOz-(C1-Colalkyl, [(Ci-CelalkyllN-SOz-

(C+-Co)alkyl, CF3SOs-, (C1-Co)alkyl-SOs-, phenyi, phenoxy, benzyloxy,

(Ca-Cro)cycloalkyl, (C2-Co)heterocycloalkyl, and (C2-Co)heteroaryl; and

20 mis0,1,2,3,0r4
wherein the method comprises:
a) reacting a compound of the formula (IVa1-1)

wherein P is a protecting group, with phosphoric acid to form a compound of the

25  formula (lllat1-1)



R2 OH CC H3 HZN OCH3 (h al-i) ; and b) coupling the conpound of the
formula (I I lal -1) so formed with a conpound having the fornula Rl-CO X,
wher ei n Xvo3hydmoxy or hal ogen. A third aspect of the presanBoi/osenti on
relates to nethods of making 5 conpoénds of the formula (la-1) OR2 O R1
N N4R5 HOH (la-1) HBC CH3 OH wherein: RlL is (C2-Q9)heteroaryl
optionally substituted with one, two or three substituents independently
sel ected fromthe group COQSI sting of hydrogen, halogen, 10 cyano,

(C1- 06) al kyl, hydroxy, hydgoxy- (Cl-Cs) al kyI 6%1 Co) al koxy,

(C1- Co) al koxy(Cl Co6) al kyl , JHO (=QO) r}/l -0 (C0O-

HO (C=0O - (C1- 06) aI kyI C6) al kyl ,

(C1-C6) al kyl - (C= HXC1- C6)zal ky -C6) al kyl, H(O=O) -,

H( G=C) - (C1- C6) al kyI (Cl C6) alc O -, (Cl *al kyl (O=C)- (C1-Co) al kyl ,
NCG2, am no, (Cl- C6)a| kyl am no, [(C ) al kyl ] 2am no, am no(Cl-C6)al kyl, 15
(C1-Co6) al kyl am no(C Co6) al kyl , H(IE(I:ﬁ.) ) al kyl ] 2ami;mo¢iC1- C6) al kyl ,

33”( g:_CB)C)) ( Cl- &g)l &0 q?gl {(r@gpwg@;gq_ Q)}pe fohﬁcle_@% %&g k%s%gfj (Nﬁﬁg)compound

[ (C1- C6) & ?H(g] ﬁu@)R(@; ORIy K is d@s@)orwmo en.( Cl- C6) al kyl (C=0) - NH,
(Cl- 08) al Kyl (C=0) -

(‘C1- C8) al kyj
[ N( CL1- ce) al kyIN@I‘—@@?@IQW]e Br?@ﬁwémy? %S to %&&‘C@%%’ LRI (s=0) -

(Cl- @;ﬁpoggasoftagf&%m &) kyl - SO2- NH-,  H2N-SQ2-, H2N- SCe- ( C1- 06) al kyl
(C1- 06) al kyl'H\- SQ2- ( CL- CB) al kyl , f (CI- CB) alkyl ] 2N- SO2- ( C1- 06) al ky! ,

CF3S(B- (Cl Co) al kyI S03- heny ,  (C3-CL@) cycl oal kyl ,
(C2-C9) het erocycl oal kyl , a% ) het er oanlyl ; WO 03/ 095440 PCT/ | BO3/ 01840
R; N

N

NR4Rs
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HeC CHy
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wherein:
R, is (C-Co)heteroaryl optionally substituted with one, two or three
A substituents independently selected from the group consisting of hydrogen, halogen,
10  cyano, (C4-Ce)alkyl, hydroxy, hydroxy-(C+-Ce)alkyl, (C4-Cg)alkoxy,
(C-Ce)alkoxy(C4-Ce)alkyl, HO-(C=0O)-, (C4+-Ce)alkyl-O-(C=0)-, HO-(C=0)~(C4-Ce)alkyl,
(C4-Ce)alkyl-O-(C=0)-(C4-Ce)alkyl, (C+-Ce)alkyl-(C=0)-O-, (Cs-Ce)alkyl-(C=0)-O-
(C+-Cs)alkyl, H(O=C)-, H(O=C)-(C+-Ce)alkyl, (C4-Ce)alkyl(O=C)-, (C4-Cs)alkyl(O=C)-
(C4+-Ce)alkyl, NO,, amino, (C+-Cg)alkylamino, [(C4-Cg)alkyl]samino, amino(C4-Ce)alkyl,
15  (C4-Cs)alkylamino(Cs-Ce)alkyl, [(C4-Ce)alkyl]2amino(C;-Ce)alkyl, HoN-(C=0)-,
(C4+-Ce)alkyl-NH-(C=0)-, [(C4-Ce)alkyl]2N-(C=0)-, HoN(C=0)-(C4-Ce)alkyl, (C4-Ce)alkyl-
HN(C=0)-(C+-Ce)alkyl, [(C1-Cs)alkyl]o2N~-(C=0)-(C+-Ce)alkyl, H(O=C)-NH-,
(C1-Ce)alkyl(C=0)-NH, (C4-Co)alkyl(C=0)-[NH](C:-Ce)alkyl, (C4-Ce)alkyl(C=0)-
[N(C4-Ce)alkyl](C4-Ce)alkyl, (C1-Ce)alkyl-S-, (C+-Ce)alkyl-(S=0)-, (C4-Cs)alkyl-SO,-,
20  (C4-Ce)alkyl-SO2-NH-, HoN-SO;-, H.N-SO,-(C+-Cg)alkyl, (C1-Cg)alkylHN-SO2-
(C1-Ce)alkyl, [(C4-Cs)alkyl].N-SO2~(C+-Cs)alkyl, CF3S0;-, (C4-Cs)alkyl-SOs-, phenyl,
(Cs-Cio)cycloalkyl, (C»-Cq)heterocycloalkyl, and (Co-Co)heteroaryl;



6 R2 is phenyl-(CH2)m, naphthyl-(CH)m , (C3-G o)cycloal kyl-(CH)m , (Cl-
C6) al kyl or (C2-C9)heteroaryl-(CH2)n; , wherein each of said phenyl,

napht hyl ,wo(0@89334®) cycl oal kyl or (C2-C9)heteroaryl noieti esTaBoz@s4h

phenyl - (CH2) m, naphthyl- (CH2)m , (C8-Clo)cycloal kyl-(CH2)m or

(C2- C9) heteroaryl - (CH2) m groups may 5 optionally be substituted with one,
two, or three substituents independently selected fromthe group

SO R s

(G - C6) al & yhikPor (CEYheterdeiyl -—,(\m;eréiﬁ)eablkyﬂ said phenyl, naphthyl,

(G- oo & 1@@&@ % %vd@%}&'t%ﬁw' Py ol e NER R 4

( g - %) a: V& @ Oﬁ&é I k’m( Gr @ Cohet@Bpal- @Hz)m NIBRJPSamEno,
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HZN‘ (O 1o &r@% 6D 8braidtindlof Kyarsden, halddeB, NG JGiFRYAIK2NyHIOXE) hydroxy-

|[A(ZCNJ( C_(2603 a Cglﬁe . l((@t/éy)aE‘@Y %) v%?xy%@%wﬁ’ (eﬁé?l @)Cﬁ)%}" =0 -1, 15
(Cl- C8) al ic m)w,l(d;ycs)alkyl -O-(C=0)- (C1—Ce)alkyl (C+-Co)alkyl-

(c.- %% a @aé Gl 1-‘5“9 9@1?&%% S bR Son sce.
H2N- S f@ky@% ﬁ).l QHC) (CleGakpl0as Hth-60RKYICNOgEraihky(C;- Cs)alkylammo

d-Gc6 | - SCB- h |,
E)Elenoxy) a[ﬁ@rr P%Xliﬂawr@sa@fg?%yéq)%%}fl k(§F %%%Iaggicggccé%)glk%l oal kyl , paﬁgy
(C2-C9) hg%@&g@b&kllga%o%1 -CHalkyl i HH@FOK, CC-CHly IKYH-(CHYHY oxy, (d - Cs) al koxy,

( %Sr‘éé.)yﬁeag.-@é?{w@rmo% EBIEHTLESERY il PRl EgRb a2 9

pheny! - ( @) g JHr)-chyaki) it (Or GG m) heterocycl oal kyl ,

?l']zl\ﬂ%ﬂ@
g%sfg % ut écéilrcgﬂ% @T@HN%%@%%@?%Uéﬁ?gy&I@m g%lk ?Ilg I%/ng of 25
h>c/:dr (C):genl l(((i“ad:é?él II(yC@S?) @k@é)alki’lmzaxszr%)ﬁﬂkvb&@z-l\'ﬁ +&8 al kyl ,
(¢ etk Lo e R e Ll comonaso.

(G -C6)al ky I—Cg?él(()@_@):3$@s ; @)@ )aiyl-SOL-Cphedf), ahdrydxy (EEn2yloxy, ,
( C1- C8) al kyl

al kyl (0=CfCs C(Ogﬁ@ﬁb‘)éh (g BEiges P e s TR A o ) o ()
(Cl1-CBpal kyl ammcpsh ot ddenCa) et hatity), Aadrory, (Ca%)amcth&Y(ﬁycﬁ)atk&I
S (05 ARSI el
H2N( C=0) - le lcssﬁéta* I CHGL-; Sl (C¥),-, NGEDHEyI-(CE2)Eo) aeréin Isaid 0
) LR b b ond i ppub G

optionally substituted with one or two substituents from the group consisting of

25 hydrogen, halogen, cyano, (C-Ce)alkyl, hydroxy, hydroxy-(C4-Cs)alkyl, (C1-Ce)alkoxy,
(C4-Ce)alkoxy(Cs-Ce)alkyl, HO-(C=0)-, (C-Ce)alkyl-O-(C=0)-, HO-(C=0)-(C4-Ce)alkyl,
(C1-Ce)alkyl-O-(C=0)~(C1-Ce)alkyl, (Cs-Ce)alkyl-(C=0)-O-, (C4-Ce)alkyl-(C=0)-0O-
(C4-Cg)alkyl, H{O=C)-, H(O=C)-(C:-Cg)alkyl, (C1-Ce) alkyl(O=C)-, (C4-Ce)alkyl(O=C)-
(C4-Cg)alkyl, NO,, amino, (C;-Ce)alkylamino, [(C4-Ce)alkyl].amino, amino(C4-Ce)alkyl,

30  (C4-Ce)alkylamino (C4-Ce)alkyl, [(C1-Cs)alkyl],amino(C+-Ce)alkyl, HoN-(C=0)-,
(C4-Cg)alkyl-NH-(C=0)-, [(C-Ce)alkyl]l.N-(C=0)-, H,N(C=0)-(C+-Ce)alkyl, (Cs-Ce)alkyl-
HN(C=0)~(C+-Cg)alkyl, [(C1-Cs)alkyll2N-(C=0)-(C+-Ce)alkyl, H(O=C)-NH-,
(C4-Ce)alkyl(C=0)-NH, (C4-Cq)alkyl(C=0)-[NH](C;-Cs)alkyl, (C4-Cs)alkyl(C=0)-
[N(C+-Cs)alkyl](Cs-Cg)alkyl, (Ci-Cg)alkyl-S-, (C1-Ce)alkyl-(S=0)-, (C4-Ce)alkyl-SO;-,



[ N(C, -C6)al kyl] (C1-C6)al kyl, (Cl-C6)al kyl-S-, (Cl-C6)alkyl-(S=0) -,

(g -06)al kyl -sO2-, WO 03/095440 PCT/1B03/01840 7 (C, -C6)al kyl -SO2- NH-,
H2N- SO2- , wHaBk&d2e ( C, - C6) al kyl , (Cl-C6) al kyl HN- SO2- ( C, - C@ralikgd/g1840

[ (O -C6)al kyl ] 2N- SO2- ( C1- C6) al kyl , CF3SC3-, (d -C6)al kyl -SO3, phenyl,
(C3-C,0)cycl oal kyl, (C2-C9)heterocycl oal kyl, and (C2-C9)heteroaryl; R5 is
hydr ogen, (C,-C6)al kyl or amno; or 5 R4 and RS toget her with the nitrogen

g;?r]oﬁlgl Y(\e: égﬁi‘gf %a&g’ aﬂ\l%%%g*%fé&%\gcréfgégﬁg sel e??-legy:‘ r g;nogﬁe
group COQ@!.-@%%IRQI EYRHOUAFS O A dxpakyl, SRt (@1C®MS@1 P e”M'ydr oxy,

Py o (€ AT oA B e 00 o 1, 1O (60

( C1- 06) al kyl - (RS(IQHQI-O?)@ {CBTablkyllor aok @1 - C6) al kyl - (C=0) - O,
(C, - 08) al kyl - (C=0

al kyl 60=0) -, (Renedyed Q?}P%c)&_%)th%ﬂ"”o%éﬂog%wm@%y ar%q"tag@oqiwb (CL-99)
(28 St camtmoredomin ?;;i&?&;%%%b%mﬁ o

H2N- c_o&e eélff% h’ﬁ@{ R RS

H2N( (o@) Hyat j §9<®ka+k§£mwa|k¢am a:«@eaamcaxym%b ipfl, HO{=0)

[(C - CB)al ky 2”8 ﬂqjg)@gﬂ l;ybs)amw%&lce'%yl d8= é%@baidé%'lk%f@ - NH,

( Cl- CG) aI
(C - d':-Nﬁ)CD @6)-0))uy (¢ ED3-08(CalTg)elkyl, HOTCEBEPIG - S-

ol 260)23'(@ c@w (Gr ce><a&<y@?ir P oL e, Fen s

5 i e s o o .
is 0, 1, '8%( e+ %Qéi‘%’%gﬁr@é&? ??@E&PQ\XE 297 ﬁ]éa@r?},et odgz%g;{rprl ges a)
reacting Rcsemawm (@) el K@=0)H(8:-Ch)at; 15+ CORBYEHIC-0- (€ 0apkvo) R 2 2
15 [(Cs-Ce)alkyl]2N-(C=0)-(C:-Ce)alkyl, H(O= =C)-NH-, (C4-Cs)alkyl(C=0O)-NH,
(C1-Ce)alkyl(C=0)-[NH](C+-Ce)alkyl, (C1-C6)alkyI(C=O)-[N(C1-Ce)alkyl](C1-Ce)alkyI,
(C+-Ce)alkyl-S-, (C+-Ce)alkyl-(S=0O)-, (C4-Co)alkyl-SO,-, (C1-Ce)alkyl-SO»-NH-, HzN-
SO.-, HoN-SO,-(C4-Ce)alkyl, (C4-Cg)alkylHN-SO,~(C+-Ce)alkyl, [(C1-Ce)alkyl]2N-SO2-
(C+-Co)alkyl, CF3SO3-, (C1-Co)alkyl-SOs-, phenyl, (Cs-C1o)cycloalkyl,
20  (C,-Co)heterocycloalkyl, and (Cx-Cgo)heteroaryl;
mis 0, 1, 2, 3, or 4; and
qis0,1,2,3,0r4;
wherein the method comprises:
a) reacting a compound of the formuia (IVa1-1)

25
wherein P is a protecting group, with phosphoric acid to form a compound of the

formula (llla1-1)



ONH 25 P wherein Pis a protecting group, with phosphoric acid to forma
conpound of the fornula (Illal-1) WO 03/095440 PCT/1B03/01840 8 R2 CH3
OH H2N GvOH3/0934uil - 1) O b) coupling the conpound of the frammBoéz01g40l | al - 1)
so fornmed with a conmpound having the8fornula R1-CO X, wherein X is hydroxy
or hal ogen, to forma conpound of the formula (Ilal-1) OR2 CH3 OH R1L N
HOCH3 5 (Hal-1) 0 and c¢) reacting the conmpound of the formula (llal-1)
so formed with an amne hayng a formula NHRARS. In a fourth aspect, the
present invention relates tg°nethods of naking onpounds of the formula
(l'va2-1) CH3 CH3 R2 BBB "' |.O e O Il NH3+ -E‘)LI-O(IVaZ-l) 10 O

HoN
CHa

b) coupling the compound of the formula (Ila1-1) so formed with a compound
having the formula R;-CO-X, wherein X is hydroxy or halogen, to form a compound of
the formula (l1a1-1)

o

5 (ITal-1) 0 - and
c) reacting the compound of the formula (lla1-1) so formed with an amine
having a formula NHR4Rs.
In a fourth aspect, the present invention relates to methods of making

compounds of the formula (IVa2-1)
CHs

10
wherein:

R, is phenyl-(CH2)u-, naphthyl-(CHz)m-, (C3-Cyg)cycloalkyl-(CHz2)m, (C1-
Ce)alkyl or (C5-Co)heteroaryl-(CHz)m-, wherein each of said phenyl, naphthyl,
(Cs-Cio)cycloalkyl or (C,-Co)heteroaryl moieties of said phenyl-(CHy)m-, naphthyl-
15  (CHo)m-, (Cs-Cio)cycloalkyl-(CHz)m- or (C-Co)heteroaryl-(CHa)n- groups may
optionally be substituted with one, two, or three substituents independently selected
from the group consisting of hydrogen, halogen, CN, (C4-Cg)alkyl, hydroxy, hydroxy-
(C-Co)alkyl, (C+-Co)alkoxy, (C1+-Cs)alkoxy(C4-Ce)alkyl, HO-(C=0)-, (C4-Cg)alkyl-O-



wherein: R2 is phenyl-(CH2)m, naphthyl-(CH2)m, (C3-Cl1l0)cycloal kyl-(CH2)m
, (Cl1- CB)al kyl or (C2-Cg)heteroaryl-(CH2)m, wherein each of said phenyl,
napht hyl ,wo(0G89331®) cycl oal kyl or (C2-C9) heteroaryl noi eti esTaBoz@s4h

phenyl - (CH2) m, naphthyl 15 (CH2)m , @C3-Clo)cycl oal kyl -(CH2) m or

(C2- C9) heteroaryl - (CH2) m groups may optionally be substituted with one,
two, or three substituents independently selected fromthe group

0 R S e
%(gci)o) al (@é?% eQ @RSt elg)aw(mem;c: 9&((0-0)-@1sz yalkyl, -
(C=0) - O ,( @ﬁ)%d(@l‘:@}(é %&3@@ g( %h%{c)) Néﬁ%&%% ?ﬁ)&@&(‘d o) 2k kyl |
(Cl-Cs)al € SafoNaminG Larkib b @ O G r-CHAKEEINIOkTHHCo) 2R, ani no,

(C1 Gl '-é&nﬂﬁizwlné%aqc%wl %ﬂ%@@ SRR ) a1

Egﬁ( (c,CB)O)[{ NAClp)-; MK Ceeﬁlxcrce)élkﬂl(mo;aé'k}y‘"']l\ﬂg—()())@@)'ca)alkyl

[ (Cl1- C6) al Qy@ﬁ)éa@b@i(@)‘oé% %% E\('@ ﬁ'ﬁ?ﬁ%@@? @Qb&\{ al kyl (C=0) - NH,
(Cl-Cs6) al l g@ 1cC6) alkwl(Q Ce)alkyl(C=0)-IN(C+-Cs)alkyl](C+- Ce)alkyl

E% %ﬁ 2: X W Céic@%rb% ‘g%%ﬁky?é@/ cé?bﬁ(:%f‘ﬁ%%l'ﬁﬁp ?FoN 10 SCe-
H2N- S(@- ( %r@islo.elm CA@B)GA oy IHISSD,4(CCOBIKsl, KGI-Co)alkyllN-SO-

[ (Cl-Co) al ky N- S02 C K CE3S yI S@B-, phenyl,
phenoxy, CFS%J@IC%)@LWP%%? kmeng'p&e'@ gﬁ%ﬁé é’ycl oal kyI and
Eg % hle r@@)rcyéloalm (C;C@)nater@yabaw,l andr(@pkilg)hyleroa(rm C10) (r:]ycl loal kyl , byl
a or eny napht hy
( C3- C10) cycl oaRPd?I ar@rls? y f@%h@ﬁ@‘s alkgﬁgups )%@ﬁopg? Fonally be
fsubstl ':1 ut %hmetr&hrﬂnﬁherém/@aci]?bfhﬁaﬁﬁ @ﬁenyubsmhtlhyhe(ﬁgs&b)nmwuﬂe'lh(lfz?/ sel Sct ed 0
romthe oup consisting o al o y and mis
1, 2,13, gp)hg%r%ﬂ@éqwsﬁ%é( IpiierRIY 83%&%‘3@@%@8@? |t\£'n§]°éc&g%?rpound of the
formul a (LYahinbhts ikddpendarigly Belettva frbmilthe Brallp consisting of halogen, cyano, and
(C4-Cs)alkyl; and
mis 0, 1, 2, 3, or 4,
wherein the method comprises reacting a compound of the formula (Iva1-1)

20
wherein P is a protecting group, with a compound of the formula Rg-SO,-OH.

In a fifth aspect, the present invention relates to methods of making

compounds of the formula (llla2-1)



/NH 20 P wherein Pis a protecting group, with a conpound of the fornula
R9-S02-OH. In a fifth aspect, the present invention relates to nethods of
maki ng cwopewssdso of the fornula (111a2-1) WO 03/ 095440 PECrhBO0184840 10
ORZCH3 RLNHCH3 O (llla2-1) wherein: Rl is (C2-C9)heteroaryl
optionally substituted with one, two or three substituents independently
sel ected fromthe group consisting of hydrogen, hal ogen, 5 cyano,

(C1-Co6) al kyl, hydroxy, hydroxy-(Cl Co6) al kyl, (C1-C6) al koxy,

(C1-Co) al koxy(Cl C6) al kyI HO, (C1- CG) al kyl -
HO (C=0) - (C1- C6) al kyI (|C1- O(CzO)-(Cl-
(C1-C6) al kyl - (C=0O) - (£%: C6 (CL/C6) al kyl, H(O=C) -

H( O=C) - (C1- C6) al kyl, ( - kyl (G=C)- (Cl- CG) al kyl,
NC2, am no, (Cl-C6) al kyI am o, 1. 06) al kyl ] 2am n6s am no( C1- C6) al kyl , 10
(Cl- C6) al kyl am no( C1- C6) al kyl, [( | kyl ] 2am no( C1- C6) al kyl ,

H2N- (C=0O) -, (C1-Co)al kyI-NH-(C:O)-, [ (8- C6)al kyl ] 2N- (C=0) -

H2N( C=0O) - (C1- C6) al kyl , (Cil-@By2alhkyl - HN(C=0O) - (Cl- C6) al kyl ,

[ (Cl-C6) al kyI]2N—(C-O) (Cl-C6)al kyl, HC=C)-NH, (Ci1-C6)alkyl (C=0) -NH,

( C1- 0B) al WRR'EB=0) - [ NH| ( C1- 08) al kyl , (C1-Cs)al kyl (C=0) -

[ N( C1- C6) al kyl M.g%ezc‘@g Bétkida lbﬁtﬂon@ﬂi)alusyﬂJteS with(cDe, ©8) cllthrge - ( S=0) -

& O etk AT TR R TR,
0PSSOy, &faho Q@ alfaiyt, fioxy m«emw (Cr- cceqﬁkmo)@)almay kyl ,
R G e e el
( C2- C9) hel@roing-oHG-R) T -CYBRyIE( -Gk (O-GR0d (@h@@ylkyl (REOHChyl , 20
& oo IR g ol s eacdpieanty oo,
groups mays,. @Mmmg Y, EEGalkydraido Vi € RChHaleyl].anmio, ajmnoﬁﬁhé‘e)ai:‘%st i tuents
! ndependeg&l C\,/e)aslﬁ)lllaemlno(dCrCs)alkyl [(C+-Ce)alkyl];amino(C4-Ce)alkyl, HoN-(C=0)-,
(C4-Ce)alkyl-NH-(C=0)-, [(C1-Cs)alkyl]o2N-(C=0)-, H.N(C= =0)~(C4-Ce)alkyl, (C4-Ce)alkyl-
HN(C=0)-(C;-Cs)alkyl, [(C+-Ce)alkyl]2N-(C=0)~(C+-Ce)alkyl, H(O=C)-NH-,
(C4-Ce)alkyl(C=0)-NH, (C4-Co)alkyl(C=0)-[NH](C+-Cg)alkyl, (C4-Ce)alkyl(C=0)-
[N(C4-Cg)alkyl](C+-Ce)alkyl, (C4-Ce)alkyl-S-, (C+-Ce)alkyl-(S=0)-, (C+-Ce)alkyl-SO,-,
15  (C4-Ce)alkyl-SOzNH-, HoN-SO2-, HoN-802-(C+-Ce)alkyl, (C4-Ce)alkylHN-SO,-
(C1-Co)alkyl, [(C1-Co)alkyl]s2N-SO2-(C4-Cs)alkyl, CF3SOs-, (C4-Cq)alkyl-SOs-, phenyl,
(Cs-Cro)cycloalkyl, (Co-Ce)heterocycloalkyl, and (CZ-Cg)heteroaryl;
R, is phenyl-(CH2)m-, naphthyl-(CHz)x-, (Cs-Cyo)cycloalkyl-(CH2)m-, (Cs-
Cs)alkyl or (Ca-Co)heteroaryl-(CHz)y-, wherein each of said phenyl, naphthyl,
20  (Cs-Cyp)cycloalkyl or (Cz-Cg)vheteroaryI moieties of said phenyl-(CHz)n-, naphthyl-
(CHo)m-,  (C3-Cyg)cycloalkyl-(CHz)m- or (C-Co)heteroaryl-(CHz)m- groups may
optionally be substituted with one, two, or three substituents independently selected
from the group consisting of hydrogen, halogen, CN, (C4-Cg)alkyl, hydroxy, hydroxy-
(C4-Co)alkyl, (C1-Ce)alkoxy, (C1-Ce)alkoxy(C+-Ce)alkyl, HO-(C=0)-, (C+-Cg)alkyl-O-
25  (C=0)-, HO-(C=0)-(C,-Cs)alkyl, (C1-Ce)alkyl-O-(C=0)-(C+-Ce)alkyl, (C+-Ce)alkyl-
(C=0)-0-, (C+-Cs)alkyl-(C=0)-0-(C+-Ce)alkyl, H{O=C)-, H(O=C)-(C4-Ce)alkyl,
(C4-Ce)alkyl(O=C)-, (C1-Co)alkyl(O=C)-(C4-Cs)alkyl, NO2, amino, (C4-Ce)alkylamino,
[(C4-Cs)alkyllzamino, amino(C4-Ce)alkyl, (C4-Ce)alkylamino(C4-Ce)alkyl,
[(C4-Ce)alkyllzamino(C4-Cg)alkyl, H2N-(C=0)-, (C+-Ce)alkyl-NH-(C=0)-~,




fromthe group consisting of hydrogen, hal ogen, CN, (Cl-C6)alkyl, hydroxy,
hydr oxy- (Cl-C6)al kyl, (Cl-C6)al koxy, (Cl-C6)al koxy(Cl-C6)alkyl, HO (C=0) -
(C1- Co) al wglos@w3ag0 (C=0) -, HO (C=0 - (C1-C6)al kyl, PCT/IB03/01840
(Cl-C6)al kyl -0 (C=0O - (C1-C6) al kyl, (Qam-C6)al kyl - (C=O -0,

(C1-Co)al kyl -(C=O -0 (C1l-C6)al kyl, HO=CO-, HOCO- (Cl C6) al kyl ,

(C1-Co) al kyl (C=C)-, (C1-0Co)al kyl (O:C) (C1- 06) al kyl, NO2, am no,

(C1- Co) al K J—&Ta“‘) r@:&m e e AT

H2N- ( C—O) te @e@H(omma( @R E0kyRCEO)-BHE/ 01840 |11

E(cflcec% a@ﬂCL*«y d» '@ﬂ(%():@"l% ch)i) & %ﬁ()%%‘@s@ﬂﬁ%]%"@’&%) Colcs) al kyI
3 RS s el ot

( C1- OB al RPb- (Hd-8=( @ﬁa'{%')%vé; '@’_ B %' Pripplk 2N 5 SO2-,
H2N- SO2- ( %Ql@ll k(#g d.C 3( Q@l)aikgw(bﬂ“‘rﬁ@yl(ﬂiefﬁ@ adehwoxy,
[(Cl-06)a DR SG2° | ky! - SO8-, phenyl

phenoxy, (Sérﬁw)lc)tﬁ@ﬁ'kyl(( C@'ﬂ@ éBﬂrﬁ%nﬁﬁﬁg)&cﬁeﬁ% k3% ¢l oal kyl, and

(C2- C9) het er oapyd o, Ad 34 0, 1, 2, 3, or 4 wherein the method conpri ses:
10 a) reacting a compound of the for mul a (l'val-1) CH3 H3 R (lIVall-1 2 io
O O NH WPhegedytae methqd<Conmse} ecti ng group, with a conpound of the fornul a
R9- SOgy OH wher gj Fbacﬁ%b%o@ﬁ&mdsoﬂﬂm%ula'(Wlaﬁmmw (C3- C10) cycl oal kyl ,
(C1-Co)al kyl or” (C2-(C9) het eroaryl wher ei n @gch of said phenyl, napht hyl ,
(C3-C10) cycl oal kyl or (C2-C9)heteroaryl grou S 15 may opti onaIIy be
substituted with one, two, or three substityents independently selected
fromthe group consisting of hal ogen, cya ang" {Cl-C6)al kyl to forma
conpound of the formula (IVa2-1) CH3

wherein P is a protecting group, with a compound of the formula Rg-SO,-OH wherein
R is and is phenyl, naphthyl, (Cs-Cso)cycloalkyl, (C1-Ce)alkyl or (Co-Co)heteroaryl,
wherein each of said phenyl, naphthyi, (Cs-Cso)cycloalkyl or (C2-Co)heteroaryl groups
15  may optionally be substituted with one, two, or three substituents independently
selected from the group consisting of halogen, cyano, and (C4-Ce)alkyl to form a

compound of the formula (IVa2-1)

CHs

- and



CH3 R2 asoe~' eo O 11 NH3+ RO I1-0O (lVa2-1) U ; and WO 03/ 095440
PCT/1B03/01840 12 b) coupling the conmpound (IVa2-1) so fornmed with a
conmpound wewfgs4ihe fornula R1-CO X, wherein X is hydroxycanBosisgen. |n
yet a sixth aspect, the present invent2ion relates to nethods of naking
conpounds of the formula (l1la2-1) R CHO 3 ORL NHCH4CF3 3 5 (lla2-1)
0O wherein: Rl is (C2-C9)heteroaryl optionally substituted with one, two or

th bstit t dent | l,ect t f
o ogen.  nal oBcRouPIRg Ao ST Eiped %?W?%t@ﬁ% al Kyl
g% % a: k\‘d’r’niﬁMla mm@mmﬁ@beat Kaxiydedxy@Bhalbger.,  HO- (C=0) -

al ky

(C=0O - @) Cl 6 .

(CL- 06) al kyl - OELAy] Yttt:is éh%@f sent Et‘l%t?fﬁt'ﬁtyeﬁf‘( 8:9&098°,f making
(Cl-C6) al kyh &t@a@bffaeférﬁuec@paaw;yl H(O=C)-, H(O=C)- (Cl- C8)al kyl,
(CL-08) al kyl (0= -, (CL- 08) al kyl (O=0)- (C1-CB)al kyl, N2, ami no,
(C1-C6) al kyl am no, [(C - C6) gl kyl ] 2am no, am no(fl- 06 al kyI
(C1- Co6) al kyl am no( C1- al k Co6 m no(/C1- C6) al kyI
H2N- (C=0) -, 15 (C1- CG ; 2N- ( C=0) -
H2N( C=0 - (Cl C6) al ky HN( C=0) - (C1- C6) a ,
[ (C1- C6) al kyl ] 2N—(C-O) Cl Ce) &l H(O=C) - N (C1- C6) al kyl (C=0) - NH,
(C1- CG%:glkyl(C—O) [NH](Clg@a)ztkyl €1- C6) al kyl (C=0) -
[ N(C1l-¢€6) al kyl ] (C1-C6) al kyl', (C1- CG)aI kyl -S-, (Cl-C6)al kyl -(S=0) -,
(C1- Co) al hwerei02-, (Cl-C6) aI kyl - SO2- NH-, H2N- SO2-, H2N- SQ2- ( Cl- C6) al kyl
(C1-G6)al kyl HNR?QZ(CZ-Cg)heteroaryl optionally substituted with one, two or three

substituents independently selected from the group consisting of hydrogen, halogen,

cyano, (C+-Ce)alkyl, hydroxy, hydroxy-(Cs-Ce)alkyl, (C4-Cg)alkoxy,

10 (C4-Cs)alkoxy(C1-Cs)alkyl, HO-(C=0)-, (C;-Ce)alkyl-O-(C=0)-, HO-(C=0)-(C4-Cg)alkyl,
(C4-Co)alkyl-O-(C=0)-(C+-Cq)alkyl, (Cs-Cs)alkyl-(C=0)-O-, (C4-Cg)alkyl-(C=0)-0O-
(C4-Co)alkyl, H(O=C)-, H{O=C)-(C+-Ce)alkyl, (Cs-Ce)alkyl(O=C)-, (C4-Ce)alkyl(O=C)-
(C+-Ce)alkyl, NO2, amino, (C;-Ce)alkylamino, [(C,-Cs)alkyl];amino, amino(C4-Ce)alkyl,
(C4-Ce)alkylamino(C4-Ce)alkyl, [(C4-Ce)alkyl],amino(C4-Ce)alkyl, HoN-(C=0)-,

15  (C4-Cealkyl-NH-(C=0)-, [(C1-Cs)alkyl]2N~(C=0)-, H.N(C=0)-(C4-Ce)alkyl, (C4-Ce)alkyl-
HN(C=0)-(C+-Ce)alkyl, [(C1-Cs)alkyl]:N-(C=0)-(C-Ce)alkyl, H{O=C)-NH-,
(C1-Co)alkyl(C=0)-NH, (C;-Ce)alkyl(C=O)-[NH](C1-Ce)alkyl, (C4-Ce)alkyl(C=0)-
IN(C1-Ce)alkyl](C1-Co)alkyl, (C1-Cs)alkyl-S-, (C1-Ce)alkyl-(S=0)-, (C1-Ce)alkyl-SO--,
(CrCe)ﬁIle-SOg-NH-, HzN-SOz-, H2N-SOZ-(C1-Ce)alkyI, (C1-Ce)a|ky|HN-SOQ'

20 (C1-Ce)a|kyl, [(C1'Cs)alkyllzN-SOZ-(C1-Ce)alkyl, CF3803-, (C1-C6)a|kyI-SO3—, phenYI,
(C5-Cyo)cycloalkyl, (Cz-Co)heterocycloalkyl, and (C2-Co)heteroaryl;

Ry is phenyl-(CHy)-, naphthyl-(CHz)m-, (Cs-Cro)cycloalkyl-(CHz)mm, (Cr-
Ce)alkyl or (C-Co)heteroaryl-(CH.)n-, wherein each of said phenyl, naphthyl,
(Cs-Cqo)cycloalkyl or (Co-Ce)heteroaryl moieties of said phenyl-(CH,)n-, naphthyl-

25  (CHo)w~ (Cs-Cio)cycloalkyl-(CHg)m- or (Co-Co)heteroaryl-(CHy)n- groups may

optionally be substituted with one, two, or three substituents independently selected

o

from the group consisting of hydrogen, halogen, CN, (C+-Ce)alkyl, hydroxy, hydroxy-
(C1-Cs)alkyl, (C4-Cs)alkoxy, (C4-Cs)alkoxy(C4-Ce)alkyl, HO-(C=0)-, (C4-Cs)alkyl-O-
(C=0)-, HO-(C=0)-(C4-Ce)alkyl, (C1-Ce)alkyl-O-(C=0)~(C+-Ce)alkyl, (C4-Cs)alkyl-

30  (C=0)-0-, (C4-Ce)alkyl-(C=0)-0~(C;-Ce)alkyl, H(O=C)-, H(O=C)-(C+-Cg)alkyl,



20 (Ci1-Co)al kyl, [(C1-CB6)al kyl]2N SO2-(C1-C6)al kyl, CF3SG3-,

(C1-Co) al kyl -SG3-, phenyl, (C3-C10)cycloal kyl, (C2-C9)heterocycl oal kyl,
and (C2- G9phawessearyl ; R2 is phenyl -(CH2) m napht hyl - ( CH2)Paa/1B03/01840
(C3-Cl10)cycl oal kyl -(CH2) m, (C1- Co6)alkyl or (C2-Cg)heteroaryl-(CH2) m,
wherein each of said phenyl, naphthyl, (C3-C10)cycloal kyl or

(C2-C9) heteroaryl noieties of said phenyl-(CH2)m, naphthyl 25 (CH2)m,

(s, L) el o e PR 0 B R e S gaK, LE)  er aieY
i ndepende |656 @WIE&%@@ arhinB(C tCwalig, ¢0pCealgiasiriold,-Gf)alkyldr ogen hal ogen, CN,

)

> (=9 -(6le e%k N broéomzr@@):admm emlkﬂrwr@@mmammﬂ) <C(@1)alm) al kyl 30

C=0 - Cl-Co) a H C Cl- Co6) al kyl ,
6\0 03/%95Bi 00m|]z§d§r@§§§0 %&%PC%?\M k{ﬁ (fgi%:y% =00 - ( ) al ky
C1- C6) al feyld (anéol(c6)19)el- &wblkylmrcmw@ =Q) QU(GET eIk GREADKY!,

(
[ (Cl1-CB) a kyI 2am no m 1- C ) al kyI
[ ( Cl- Cs) a(%@s PFairSndEc )QE‘)"agKQS:G “212‘%5?“&/_661 %?@6)%¥'%% HQ‘FB
E(cflcec;s) fak %l %@'&a o | !aIK%HNs?ﬂCK%)aIKyI oy Ce)glfyogzN(Sc? 2-ce) | kyl
a al kyl ,
H( O=C) - NH(e/ S ((@8?) E&fsoréﬂ% 5 é@‘%}({%—%@% H (C, - C8) al kyl ,
(Cl-ORal fo @uoe{nk\m RARSS IRt Sy (S
(Cl1- CG)aI Q- )al kyl - SC2-, (Cl-C8) al kyl - SC2- N HEN SO2-
H2N- SO2- (01 cemaiFQy* %cfir ) al kyl H\- SC2- ( CL- C6) al kyl |

[ (C1- C6) alykyelrdhe Ridhod éehnprsal kyl CF3SCB-, (Cl-C8)al kyl -SCB-, phenyl,
phenoxy, benzyl oxy C10) c al )heterocycloalkyl and

( C2- C9)heteroa?bF@“%ﬁ%aéigcgmﬁ u fgqvéxn%?lgg&ﬁireln t he met hod conpri ses:
a) reacting and a compound of the formla (14l - CH3 CH3 F2z (IVvall 1
NH 15 wherein P is a protecting group, with conpound of the fornula

R9- S02- OH wherein R9 is and is phenyl, na Hs (C3- C10) cycl oal kyl ,
(C1-Co6) al kyl or (C2-C9)heteroaryl, N each of said phenyl, naphthyl,
(C3-Cl10) cycl oal kyl or (C2;C9)hetero | groups may optionally be
substituted with one, two, UbStiENEﬂBS i ndependent |y

15  wherein P is a protecting group, with a compound of the formula Rg-SO,-OH wherein
R is and is phenyl, naphthyl, (Cs-C1o)cycloalkyl, (C+-Ce)alkyl or (C2-Cy)heteroaryl,
wherein each of said phenyl, naphthyl, (Cs-C1o)cycloalkyl or (C-Cg)heteroaryl groups
may optionally be substituted with one, two, or three substituents independently
selected from the group consisting of halogen, cyano, and (C4-Cg)alkyl to form a

20 compound of the formula (IVa2-1)



selected fromthe group consisting of hal ogen, cyano, and (Cl-C6)al kyl to
forma 20 conpound of the fornmula (lVa2-1) WO 03/095440 PCT/1B03/01840 14
CH3 e owH33/0p84® O Il NH3+ RO I1-O (I1Va2-1) O b) couplcirngod/die4oconpound
(I'va2-1) so formed with a conpound haming the fornmula RI-CO X, wherein X
i s hydroxy or halogen to forma conpound of the formula (Il1la2-1) O R2 CH3
NHCH3 O 5 (0Oa2-1) ; and c) reacting the conmpound (Illa2-1) so forned

with trifluoroacetic acid. The present inventigy also relates,

in a seventh

aspect, to methods of making conpounds of the|formula (la-1) 0 R2 O R N

NRARS H OH (la-1) H3C CH3 OH 10 wherein:
optionally substituted with one, two or thr
sel ected fromthe group consisting of dr ogen, hal ogen,

Ra
O
|
Rg———8——0 (IVa2-1)
| ;

(C2-C9) het er oaryl
subsil tuents i ndependently

b) coupling the compound (IVa2-1) so formed with a compound having the

formula R.-CO-X, wherein X is hydroxy or halogen to form a compound of the

formula (Ila2-1)

CHs

CHs

0
5 (lla2-1) ; and
c) reacting the compound (llla2-1) so formed with trifluoroacetic acid.
The present invention also relates, in a seventh aspect, to methods of making
compounds of the formula (la-1) '
)k MNR4R5
o =
(Ta-1)
HsC CHs
OH
10  wherein:

R is (Co-Co)heteroaryl optionally substituted with one, two or three

substituents independently selected from the group consisting of hydrogen, halogen,

cyano, (C;-Ce)alkyl, hydroxy, hydroxy-(C;-Ce)alkyl, (C1-Ce)alkoxy,

(C+-Cs)alkoxy(C,-Ce)alkyl, HO-(C=0)-, (C;-Cg)alkyl-O-(C=0)-, HO-(C=0)~(C+-Cs)alkyl,



cyano, (Cl-C6)al kyl, hydroxy, hydroxy-(C, -C6)al kyl, (d -C6)al koxy,
(C, -C6)al koxy(C1l-C6) al kyl, HO (C=O -, (Cl-Co6)alkyl-0O (C=0O) -,

HO ( C=0) -wGCh3@oHad kyl , WO 03/ 095440 PCT/1B03/01840 15 PCT/IB03/01840
(Cl-C6) al kyl -0 (C=0O - (C1-C6) al kyl, (OB C6)al kyl -(C0O -0,
(C1-CB)alkyl-(CO -0 (Ci1-Co6)al kyl, HO=C-, HOC=C - (Cl C6) al kyl ,
(C1-C6) al kyl (G=C) - (Cl Co6) al kyl (O:C) (C1- 06) al kyl, NO2, am no,

(O ol @67(%1 Pk RS e,

ngm' g;_ CE)O) 5 Ch CGRQ;L?_@):@ CO-*’@)|= CICEG)l)anl [@E2s) &Nyl @G, ](QJ\B()QMD)O =C)-

[(C(l ceg h )ad\@\iz@m%@ﬂf@ég%&Xm'“ﬁw@&o%&ﬁzﬁ“t‘%&%@%@ Roll¥o - nH
(ﬁlc(ng'(@l{ Lde C1 il lk)a@@D EK%P|W@HTE®(GJ -By)bIk@=)N-(C=0)-,

HER e PRy i s P E S

Cl- C8) al | L kyl,
g:F 3soe)a ﬁp&dﬂ(‘%s@%k%@% )%lHYb]JN-(CI:(d;J(CG@)s)a Kigly H(Q#E )8 - (Cl C6) al ky

(C2- C9) he&CeTCbau@al(Ga H, (ﬁnﬁ X%)ﬂgﬁﬁpﬁﬁ%ﬁw@aﬁgkﬁ'«& Priceym,
napht hy! - (@R EMhmyil( @%cg)ﬂa%py@L@gélka&((CHE)smyl -(SE0)-, GB&@A)NWI -39,

(et SO T T P PRGBS0 gk ToBSA a0t Y
napht iyl 5. &R Tlo, . FFI0B0ERBlKl; CBEDI (0 G EG8 be ke y | - ( CH2) m

gr oups ma opt i substit ut or three substituents

i ndepende 3t‘-§no)§)é¢|‘é%|f3@-d02‘pﬁ)8ﬁ§ef9?¥°'ﬁ?lEﬂf@o@é‘%ﬁaﬁowl hydr ogen, hal ogen, CN,
(C1-C6)al kyl, h{g (%Péﬁ?/l (byeymomMphth@J(eB@)nal GOAJCm)@)@Oa@@D'@H@Wy(Q

Cl- C6) al k Cl-
|(4o(c_)0)a (3%; m&%l}?)hef(a@ff&@%éa %"h%i Erkﬁa@%ﬁ‘% 5&?@ &E(?&Q%Cl 06) al kyl 20
(C—O) 0 élé‘éli@{'or((@—@) h@e(o@iyl eR)atibk v sald-blﬁér{yHCszd( OeEhthEL- C6) al kyl ,

(G 5-C) (?xl@io%?%f T hherit T B A

|(4§|{+ ?6&%') Byﬁcﬁﬁgilwséée QJ&TsEﬁl}@Nﬁm ocr;iaofv(cﬁbr ﬁﬁééﬁédbﬂ)lthéraerndep@iuemy selégted
a
H2N( C=0) - tr@nth%wuwpns'%t@ﬂ otéydép@%n hﬁlh% 6%((%%%‘}‘@ Béﬂ? pBydroxy-

[ flcgi)aﬁ [E¥Eba g}mf Ak @@)weﬂsmbxy<6( GeBkyNHO-(G=C-, GB) BRKIHEB=0) - NH,
(C1. C8) al K7 R@cht%%l WEVF@P'%%PR? -(CrCoalkbdCaGelve. |

(HSh S P S0 g‘ L HOECTO DIy Cocuth, 1N S,
[ (Cl- 06) al(@y@q)elkbl' )((@1%38%( YJF) &;\%&%% ygﬁk‘iﬁ pRkYRHIN0, enyl |
phenoxy, Wi%ﬁzanﬂﬁo (aﬁind(d;pb:g:)ﬁnkylpqhI(yebalkydéiﬁiﬂm%leﬂﬁybcycI oal kyl, and
(C2- ) het[ %2 %%)akal]zamlno(Q Ce)alkyl, HoN-(C=0)-, (C4-Cg)alkyl-NH- (C=0)-,

[(C+-Ce)alkyl],N-(C=0)-, H;N(C=0)-(C1-Cg)alkyl, (Cs-Ce)alkyl- -HN(C=0)~(C;-Cs)alkyl,

25  [(C+-Ce)alkyl]aN-(C=0)-(Cs-Cg)alkyl, H(O=C)-NH-, (C4-Ce)alkyl(C=0)-NH,
(C4-Cg)alkyl(C=0)-[NH](C+-Ce)alkyl, (C4-Cs)alkyl(C=0)-[N(C+-Cg)alkyl](C1-Cs)alkyl,
(C4-Co)alkyl-S-, (C4-Cg)alkyl-(8=0)-, (C1-Ce)alkyl-SO--, (C4-Ce)alkyl-SO2-NH-, HoN-

SO,-, H,N-80,-(C4-Ce)alkyl, (C1-Cs)alkyiHN-SO,~(C-C)alkyl, [(C1-Ce)alkyll2N-SO2-
(C1-Co)alkyl, CF3SOs-, (C1-Cs)alkyl-SOs-, phenyl, phenoxy, benzyloxy,

30  (CsCyo)cycloalkyl, (C-Co)heterocycloalkyl, and (Co-Co)heteroaryl,

R, is hydrogen, (Cs-Ce)alkyl, hydroxy, (C;-Cg)alkoxy, hydroxy(C+-Ce)alkyl,
(C+-Co)alkoxy(C=0)-, (Cs-Cro)cycloalkyl-(CH,)q-, (Cz-Ce)heterocycloalkyl-(CHz)q-,
(C2-Co)heteroaryl-(CHy)q-, phenyl-(CHaz)q-, or naphthyl-(CH.)4-; wherein said
(C-Co)heterocycloalkyl, (Ca-Co)heteroaryl, phenyl and naphthyl groups may be



R4 is hydrogen, (C1-C6)alkyl, hydroxy, (Cl-C6)al koxy, hydroxy(Cl-C6)alkyl,
(C1-Co) al koxy(C=0 -, (C3-C10)cycloal kyl-(CH2)q,

(C2- C9) hewerapyshwal kyl - (CH2)q , (C2-C9) het eroaryl - (CH2) @cTpBeyB4o CH2) g-
or naphthyl-(CH2)qg-; wherein said (O& C)heterocycl oal kyl,

(C2-C9) heteroaryl, phenyl and naphthyl groups may be WO 03/095440
PCT/1B03/01840 16 optionally substituted with one or two substituents from

by Eiﬁ”ﬁ@iﬁaéiygub%ﬂmee it 655 B i PR AREES pp AR Broud bl jgl §' Pt
( Cl1- 06) al iy n, cyBol (GO, -HgBjoay Kykitoxy-(Ci-Cejalkyl, (Cr-Co)alkoxy,

(1 Bl kl %gj&@ﬁ@é&m&cﬁe@&fb% PPED G (o oo

al kyl (G= KHE(-Cnelkyl, (GG &5D)-ONR:-CaalkyldC=0)-0

(1 0B a lé%l@ﬁi b Fos SR or e B bR PSR RO R AP

H2N- ( C—O) @, ktlinoNE (CsrsliylaminG CNC&!Be))aikﬂ]yﬁfth gr@n0iCy; Ce)a'ky'

H(ZcN;(f’c%a églﬁ%% @,)(C(%a&)@%%)alkﬂ? '65’ %}al%»—?@i&cg)) al kyl (C=0) - NH,

(C1- C6) al ey, ﬁén@) ()G ay]N- (GZ10)08) Bl RO Y- CDalkyl, (Cr-Ce)alkyl-

Echgccl:G)Cgl) %l i %‘léz(%l Ccé?'f@iy' &J} el IQMC ?&H@@(Sﬁ?\i@@sloz( ?c?) 6) al kyl ,

E;%SSEO al gi d CNSH 48} @L)gWI(C-‘tQ)GIMﬂI@«&)e}NV] 2(N|1 Sﬁ%lwm Cb) al kyl ,
(C2-C9) he p@@y 'k@fﬁhﬁe%hzefgém@)#géé%g%@@ @ Ii% Cg)alwd? ogen

(C1- Co) al ky, |k3aJSOlCNHDHZMCQ_H%R&Oﬂ@e@amkwm@m&)ﬁhylHNﬁ@gen atomto

Subst i Ut aq&ﬁ@l%?é“@q e e

consi sti ng;l ok, dbggﬁn(czl@ mmycbylayloanc((m-@me&rMI hydr oxy,

hydr OX Co aI Kk Cl- C6) al koxy(C1-C6) al kyl, HO (C=O) -,
e Sre 6 BIuB. 0 (o
(Cl-C6)al kyl - Gn@R& HaB with knd nitrodeBlat@h fakigh tHeg:2@) aitached form a

gﬁy??)oilcif 'c()@e%@@y%{quﬁ@l C@g%o%%’%llé&%%d VMMI@OI‘ t&c?%ut%“ﬁ Bhtey! . (CL-06)

(Cl1-Co) 3: E&Illegt%}i fom the thé Gloup@badisting] o hadrogen, hail?gem(wd:wacwkw 5

ron ??lc» ? f@@i %wgy%ﬁ%@k%@@é sy e B AT Frafe ERLe-oF

H2N( C50) kpldyt-0)-GHogoxa) @Lcmmommyma(@#@ym ce>alkyl

O T G Gl o8 i e St (S0

(Cl1-Co) al K&| C@a@l {mc@iammmyI(pqcz,)avz@ua#@ydq Coleli, 08)-a8mipo, S- |

(Cl-Co)al l%(Y, Ca)alkﬁammo &(13 85«, Pkal& lmoS%?nmo(&Cée)g@l ques)aﬁ%nm% H2IN-
(C4-Co)alkyl, [(C4-Cg)alkyll.amino(C+-Ce)alkyl, H;N-(C=0)-, (C- -Cg)alkyl-NH-(C=0)-,

25  [(C4-Cs)alkyl]oN-(C=0)-, H:N(C=0)-(C+-Ce)alkyl, (C4-Ce)alkyl-HN(C=0)-(C;-Ce)alkyl,
[(C4-Cg)alkyl]oN-(C=0)~(C;-Cg)alkyl, H{O=C)-NH-, (C4-Ce)alkyl(C=0)-NH,
(C4-Co)alkyl(C=0)-[NH](C-Cs)alkyl, (C4-Ce)alkyl(C=0)-[N(C4-Cs)alkyl](C+-Ce)alkyl,
(C4-Co)alkyl-S-, (C4-Ce)alkyl-(8=0)-, (C+-Co)alkyl-8O5-, (C1-Cs)alkyl-SO2-NH-, H,N-

S0,-, HoN-S0,-(C-Ce)alkyl, (C1-Ce)alkylHN-SO-(C-Ce)alkyl, [(C1-Ce)alkylloN-SO2-

30 (C4-Cg)alkyl, CF3SOg-, (C1-Ce)alkyl-SOs-, phenyl, (Cs-C1o)cycloalkyl, ‘
(C,-Co)heterocycloalkyl, and (Co-Co)heteroaryl;

mis 0, 1, 2, 3, or 4; and
qis0,1,2,3,0r4;

wherein the method comprises:



S2-, H2N- SO2- (Cl1- C6) al kyl , (Cl-C6)al kyl H\- SO2- ( C1- C6) al kyl

[ (Cl-C6)al kyl ] 2N-SO2 30 (Cl-C6)al kyl, CF3s®-, (Ci-Co)alkyl-SO3-, phenyl,
(C3- C10) cyoloambiayd , ( C2- C9) het erocycl oal kyl, and (C2-C9) retraBeaigds; mi s
0, 1, 2, 3, or 4; and gis0,1,2,3,0r4t7 wherein the nmethod conprises: WO
03/ 095440 PCT/1B03/01840 17 a) reacting a conpound of the formula (I Val-1)
CH3 CH3 Zzz R (IVal-1) 2 O NH wherein Pis a protecting group, with a

conmpound of the fornula R9-S02- er ej is and is phenyl, naphthyl,

( C3- Clo) cycl oaﬁk{ﬁa,Ct'Qﬁg‘afﬁﬁ’%qqgﬁg{'}lﬁ%@@ @g)aﬁg% eroaryl, 5 wherein each of

sai d phenyl, naphthyl, (C3-C10)cycloal kyl orSC2-C9) heteroaryl groups nay
optionally be substituted with one, two, or [hree substituents

i ndependently selected fromthe group cong#sStiog of hal ogen, cyano, and
(Cl-C6)al kyl to forma compound of t mula (lva2-1) CH3 CH3 R2 io~e O
OIll NH3+ RO it-O (lVa2-1) 0O 10 b oupling the conpound (I Va2-1) so
formed with a conpound havi ng t r mul aa?ll-_g:(} X, wherein X is hydroxy or
hal ogen to form a conpound: mul 2P Va2- 1) OR2 CH3

0

wherein P is a protecting group, with a compound of the formula Rg-SO,-OH wherein
R is and is phenyl, naphthyl, (Cs-C+o)cycloalkyl, (C+-Ce)alkyl or (C-Cy)heteroaryl,

5  wherein each of said phenyl, naphthyl, (Cs-C1o)cycloalkyl or (Co-Cgo)heteroaryl groups
may optionally be substituted with one, two, or three substituents independently
selected from the group consisting of halogen, cyano, and (C4-Ce)alkyl to form a

compound of the formula (IVa2-1)

CHs

10 b) coupling the compound (IVa2-1) so formed with a compound having the
formula R-CO-X, wherein X is hydroxy or halogen to form a compound of the

formula (llla2-1)




RLNHCH3 O (Illa2-1) WO 03/095440 PCT/1B03/01840 18 c) reacting the
conpound (I1lla2-1) so formed with trifluoroacetic acid to form a conpound
of the fowouwBadisht a2-1) 0 R2 CH3 0 QRL H O CH3 CF3 (1llazrapoiniasd d)
reacting the conmpound of the forrmula 1811a2-1) so formed with an amne of 5
the fornmula NHRARS5. I n one preferred enbodi nrent of any of the

af orenenti oned aspects, the conpound of the forrmula ([Val -1) is fornmed by
reacting a conpound of the for V- [ NH 6V ; i P is a
protecting gro p,re%t'f‘%thf-‘??mp(?yg&lh@?%ﬁ/] sio%%ﬁ%evﬁ@q_{lnﬂ%r%ééceé?gg@ﬁ((szgdr@f a base.
In an ei ghtbmpsRIcH thd foemya @g2at) i nvention rel ates to net hodsof
deprotecting t- bblt OXY, carbonyl protected conpounds, wherein the nethod
conprises reacting the® protected conpoung43vvitfbphosphori c acid. 15 1n a

ni nt h aspect, thejpreskent iawention rel a/es to/conpounds of the fornmula
(l'va2-1): CH3 H=—0=0 a2-1)

CFa

(Ila2-1) % - and
d) reacting the compound of the formula (lla2-1) so formed with an amine of
5  the formula NHR4Rs.
In one preferred embodiment of any of the aforementioned aspects, the

compound of the formula (IVa1-1) is formed by reacting a compound of the formula

(vV-1)

10  wherein P is a protecting group, with 4-halo-2-methyl-2-butene in the presence ofa
base.

In an eighth aspect, the present invention relates to methodsof deprotecting t-
butoxy carbonyl protected compounds, wherein the method comprises reacting the
protected compound with phosphoric acid.

15 In a ninth aspect, the present invention relates to compounds of the formula

(IVa2-1):

wherein:



wherein: WD 03/095440 PCT/1B03/01840 19 R2 is phenyl-(CH2) m,

napht hyl - (CH2) m, (C3-Clo)cycl oal kyl -(CH2)m, (Cl- C6)al kyl or

(C2- C9) heweroamp3ghe (CH2) m , wherein each of said phenyl, nagmtiByd/Q1840
(C3-C10) cycl oal kyl or (C2-C9)heteroary nvieties of said phenyl-(CHR)m,
napht hyl - (CH2) m, (C3-C10)cycl oal kyl - (CH2) m or (C2 Cg) heteroaryl - (CH2) m
groups may 5 opti onal |y be substituted with one, or three substituents

d dent | | ected th t hal CN,
et e e AR SO il oo
%(g)o)al(% g{»{%%i g%été!rlg? N%Whereh@hcﬁﬁbmlipmer@f n@phih))l o)l kyl -

a
(C=0) - O, (QatSho) %'Wwof%‘é&ﬁ%‘? é‘\ffl' il?%@sa‘dﬁ%'@g@@#%( 6@&@‘{'01 C6) zu kyl ,
%gl(% ;6 |2a“¥n| g?@) cycl ﬂgﬁankxdr((of@)hétﬁrba@ﬂ@mwgrowiszmaam no,
(Cl- & al Rl?ﬂoaﬁ‘iyrh?(séi’s%%l"ﬂ |°"ey‘i"%0c9r ea'ﬁ”&?}ftj'ei‘(‘%‘ﬁéﬁ%% E%% Wy

H2N- ( C=0) fyq I%lc); | ka{;ﬂﬁdtnn?kif Kyaréden, halbééﬁlcml(?ql-@é}élml\h)(d@@l) hydrOXy
al ky

F(Z CNJ(lC_CfSOg afq\‘S)‘T'G}’f%!‘f\l!J (e=Eplafkexy. %) §F)?%nyl_$:(é%<yll\|&é ( é?l @) DN =0 - N 15

(C1-Co) al l(BYLCe)alkyl-O-(C=0)~(C Cs)alkyl (C4-Co)alkyl-
)C—O) [NCQ%@W(¥)&1Y ( H(Ca- 1”

(1 %ﬁ ZI @Tc% Gl -Conloi-Ba0sPH S HRTE b Rl Son sco.

1[4(22}1 CG)a 29 (belo @11 Wtckﬂyct)hﬂ&@géﬂwuog?myacq cﬁ?alkggmno -
phenoxy, B@ )ausxlieam(@am %y%‘:%'kwk " Iaﬁg?%gcg")%wéloal kyl , pandy’

(C2-C9) he € @%y( .a @Qog)gmgqum (50:;:(])1)@@!, Co)atkpHURYCOF-C3- C10) cycl oal kyl ,

(G- 10y ciff L@ExéwylﬂzNo«C&zﬁ ST Sa T (TR kRN S) R, NPt hyi |
substi t ut R@ . Yalky PARE(CEONIC,-Ck)alkhl, FIEO=C )i, (CHeHakyl(Cr@pPdindent | y sel ect ed
o e g e R BB o Co R G MVenti on
aso rel at(@ﬁge)%@l@ (B4R SPRAC-CHRIABPATI oy s@eNHorHdt a
( O2-, HoN-SO»- (C1-C6)a|kyl (C4-Ce)alkyHN-SO4-(C4-Cg)alkyl, [(C+-Cs)alkyl]-N-SO--
(C4-Ce)alkyl, CF3SOs-, (C1-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(Cs-C1o)cycloalkyl, (Co-Co)heterocycloalkyl, and (Co-Co)neteroaryl;
20- Rg is and is phenyl, naphthyl, (Cs-Cio)cycloalkyl, (C+-Ce)alkyl or (Co-
Co)heteroaryl, wherein each of said phenyl, naphthyl, (Cs-Cqo)cycloalkyl or (Co-
Co)heteroaryl groups may optionally be substituted with one, two, or three
substituents independently selected from the group consisting of halogen, cyano, and
(C4-Ce)alkyl; and
25 mis 0, 1, 2, 3, or 4,
and the salts and esters thereof.

The present invention also relates, in an eleventh aspect, to compounds of

the formula (llla1-1):

HoN

30 wherein:



H2ZN O CH3 (lllal-1) o 30 wherein: W) 03/095440 PCT/1B03/01840 20 R2 is
phenyl - (CH2) m napht hyl - (CH2) m, (C3-Clo)cycloal kyl-(CH2)m, (Cl- C6)al kyl
or (C2- Cowbatmesaaryl - (CH2),,, , wherein each of said phenycCI/iBegdusiy| ,
(C3-Clo)cycl oal kyl or (C2-C9)heteroar3 nvieties of said phenyl-(CHR)m,
napht hyl - (CH2)m, (C3-Clo)cycloal kyl - (CH2) m or (C2 Cg) heteroaryl - (CH2) m

Ig:}gggzngz%t |5yogte: gg;aleljy P(raorsnu'?Stel tuted with one of three substituents
c
(Cl- Co) al kyl , RalarbW-(EdroRgP t@%@%?‘aﬂ%’/ 6%5‘@% @*@%&3@” halogen, O
|(481( g‘;)o)a' l;%élx;& é‘té!ﬂg? r(ll k@vherem@bcmﬁﬁdldkvherﬂ ne@+yl;
a
(C=0) - O, (QatSho) %a"wizpr %&9 1 E8ie ?W)S‘e“dﬁ?@g@*}% &é&{‘g) (Et:lfs;< é: kyl ,

10 (Cl-Cs (9J12n¥| (658 cyc(o%?&ﬁ?@ﬁ)nkydr((@@ JhétErbalb)@HRYH groEs2 magimi no,
(C1-Co) al kyl am no,

(Cl- 08 al Rgtloaﬁliymﬁ(%?»%@eseéw |°ney{"%°d%ﬁaﬁ“§?/‘ftﬁﬁ?ﬂnﬂ‘8‘ﬁ%% E:é% il

Egmz é_ Cao) r@zﬁ e en hﬂbééalch@LwéIkﬁWd@@ hydroxy-
[ (Cl- CG) a q‘«;@e]) ((@ré)sla%@iy %) §p)ﬁi§ny(a(§%Y'v\|% (86"@ gw%‘i’i"ﬂ' =0 -\ 15

(C1-C6)al cg %@wl (BY-Cq)alkyl-O-(C=0)-(C+- Cs)alkyl (Cs- Ce)alkyl

ERh &5@@ LAkl Ll e S

l[-l(ZEIEL CG)a @Q G)'Q 1]'C |)< Mﬂ&%k@p%mhby@1-Cs)alkylammo
R S R

(C2-C9) het(@r RN fLamid(@l- @galkﬁ | B,NB(C;, (@ndolkgl-NIgH(CsORNd esters ther eof .

I f
3 i 50‘52hﬁ@?ﬁ%@”&?@ﬂ@i&e@ﬁ@?ﬁﬁﬁ%ﬁ EreBBUSRE O ERIE 20 1) i s

?ZI( ongglr li}grﬂm )%/y meoelo)qca.bg?)gl leﬁ(o =C)-NH-, (C-Ce)alkyl(C=0)-NH,
H&lﬁl(&« @fﬁﬁlﬁybdéyﬁ)ﬁag‘y'ﬁ% @sﬁ\'(@ g‘a)ﬁﬁl (éé tam//gr oup is

oct yI 15 ani(@eCe)alky!
car bObenZ)(d:Qééﬁalk%'S b, @pyaliga(Lamy,|(Cy-CE)aRyfS e (€nsJalig -8QL-bBirlexy:Near bonyl ,

D o gk st YL s A PN SR o AR e EdigfaPo, T ef ates. i
(C+-Cg)alkyl, CF3SO4-, (C4-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(C3s-Cqo)cycloalkyl, (C»-Co)heterocycloalkyl, and (C»-Co)heteroaryl;

20 mis 0, 1,2, 3,0r4;
and the salts and esters thereof.

In preferred embodiments of these aspects of the present invention, Ry is 3-
fluorobenzyl, Ry is quinoxaline and/or the compound of formula (la-1) is quinoxaline-
2-carboxylic acid [4(R)-carbamoyl-1 (S)-(3-fluoro-benzyl)-2(S),7-dihydroxy-7-methyl-

25  octyl}-amide.

In further preferred embodiments, the protecting group is carbobenzyloxy, t-
butoxy carbonyl, or 9-fluorenyl-methylenoxy carbonyl, preferably is t-butoxy carbonyl.

The present invention further relates, in a twelfth aspect, to compound of the

formula lla1-3



formula I'lal-3 WD 03/095440 PCT/1B03/01840 21 FOH N NH\ N (Hal-3) and
the salts and esters thereof. It is to be understood that both the

f or egoi ngwoaeameao descri ption and the follow ng detail edpdagaBoi/s840n are
exenpl ary and explanatory only and ar®d not 5 restrictive of the invention,
as claimed. Detailed Description of the Invention The present invention
may be understood nore readily by reference to the follow ng detailed
description of exenplary enbodiments of the invention and the 10 exanples
i ncluded therein. Before the present cg@npounds and net hods are discl osed

and described, it is to be understoodgsthat this invention is not limted
hat may of course vary. It is

to specific synthetic nmethods of naky
al so to be understood that the term nokQgy used herein is for the purpose
of describing particul ar enbodi nentg“only and is not 15 intended to be
limting. In this specification jandlin the clains that follow reference
wll be made to a nunber of_te £ s é+i°fhed to have the
foll owi ng neani ngs: Unl rwitse i@dic t heNal kyl and al kenyl
groups referred to hek wel | as theNal kyl noieties of other groups
XYiniymay be 20 |inear or branched, and they
may al so be cyclic (e.qg., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cycl ohamt Wk)salts afbesdtensalaerear br anched and contain cyclic noieties. Such
al kyl and al ko ro j j ree hal ogen
and/ or hydr oxyﬁgsttgrpsefm%?%?%op gﬁ?@)ldﬁsth%w(%\%gnaq\%én% r Q%ﬁfcerrgg%oﬁldeﬁj\% se

i ndi cat edfollbwiab dgtiled deschipiitesare exemplary, andiexplenaiery aioaRd@e nobs and i odi ne.
"(C3-Cl0) cyel oal kyl " . u herein refers to cycl oal kyl groups

cont ai inﬁ%%yﬁﬁ%§yheP&%&PQV%fga@?ﬁUnsaturation such as cycl opropyl,

cycl obutyl, cyclopentyl, WO 03/095440 PCT/1B03/01840

Detailed Description of the Invention
The present invention may be understood more readily by reference to the

following detailed description of exemplary embodiments of the invention and the
10  examples included therein.

Before the present compounds and methods are disclosed and described, it is
to be understood that this invention is not limited to specific synthetic methods of
making that may of course vary. ltis also to be understood that the terminology used
herein is for the purpose of describing particular embodiments only and is not

15  intended to be limiting.

In this specification and in the claims that follow, reference will be made to a
number of terms that shall be defined to have the following meanings:

Unless otherwise fndicated, the alkyl and alkenyl groups referred to herein, as
well as the alkyl moieties of other groups referred to herein (e.g., alkoxy), may be

20 linear or branched, and they may also be cyclic (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl) or be linear or branched and contain cyclic
moieties. Such alkyl and alkoxy groups may be substituted with one, two or three
halogen and/or hydroxy atoms, preferably fluorine atoms.

Unless otherwise indicated, “halogen” includes fluorine, chlorine, bromine,

25 and iodine.

“(Cs-Cro)cycloalkyl” when used herein refers to cycloalkyl groups containing

zero to two levels of unsaturation such as cyclopropyl, cyclobutyl, cyclopentyl,



22 cycl opentenyl, cyclohexyl, cycl ohexenyl, 1, 3-cycl ohexadi ene,

cycl oheptyl, cycl oheptenyl, bicyclo[3.2.1]octane, norbornanyl, and the

i ke. " (WD-0G9¥43et er ocycl oal kyl " when used herein refers treTgBoy@Biodi nyl

t etrahydrof uranyl, dihydrofuranyl, te2rahydropyranyl, pyranyl, thiopyranyl
aziridinyl, 5 oxiranyl, nethylenedi oxyl, chronenyl, isoxazolidinyl,

1, 3-oxazolidin-3-yl, isothiazolidinyl, 1,3-thiazolidin-3-yl,

1, 2-pyrazolidin-2-yl, 1,3-pyrazolidin:1- iper i.dj t hi onor phol i nyl ,
T 50 Pt rameleparan o S PAS e  Tarioherellang! aficRebty.
t et r ahydr giclshagtieayli Bigyclo[BRrifdutdnenybrboinedyt end tieylider od i azi n-2-yl,
1, 3-tetrahydrogjazin-1- vyl f rahydr I I azinyl, chromanyl, and
the like. One g@'@ﬁﬁ?%‘?‘%"'@%‘#ﬁWﬁ‘#‘%&%ﬁ?@%%@&ﬁ@@ﬂt and that the
connect i ogtrahydsefufhng 2GR dietry ceyarydedpysEnyt pyrgsyli tiopytangugaiidnyar bon or a
spa hybridi zed nitrogen heteroatom. " . eroaryl s when used herein
refert OO)F'@N?'? f“eim{fégﬁ@'f”fﬁt r%@%]yg]l ',So}gegéhrog@%h% SXEP%([')%{'IP]? Zolyl, oxazolyl,
ilsgxgzol ngth@tf)lﬁc}%w,T,,?é-thlémmh-_)’ély,l, 1|tkfyraz®ihmk2-yli rideayrazo | jdin-1-yl,

, 3, 5-oxadi az 1, - oxadi.azo -
I3 5 n, dapadaty ioricrpaRiS teRbl e 230 s e . )
pyri nmi dyl tetrBitydrathmilazingl rictstolimy,| 1,2-lst2hyidrodiazini2y 1,3-tetrapydodieziedr nyl
1,3,5-triazinyl, razo) o] 3,4-b ridinyl ' il Lert dispyl . puri nyl,
6. 7" di hyc ol BPhyerFArP TP Ro Tz e R BB o fle B, (elcgoRiyhy Sk
g- t et {@hy heQarowill adérBtadd Yat theenaectiaz of sdid (Qe@olostbiogyaidaltyl rings is

enzi sot hi azol yl , benzi soxazpl yl im |, thianapht henyl,
i sot hi ana%?%?%rg%ﬂ%?%ﬁyﬁwz,édirﬁtg%hrzng u‘?%‘h‘éﬁr . isoindolyl, indolyl, 20
i ndol i zi nyl, i ndazRjheterodrgio atiemaden herejnirefeisytd furphtheaylatiazglyl, qui noxal i nyl ,
qui nazol i

o T cepbese: GRSSRk MR oy ToBe8l i hOEloslh 0, e o
is through ﬁ-@@d’di&@lyﬁﬂ{ﬂﬂ-@kacﬁaz@% 1,h3-bxradiazobd 1r,13,5-|ﬂ't;rjwazdhét192,6at om "Aryl"
R g T s g
repl aced wizQirmzpyiot Se-iriagng myearoldR,4-bieyyidisyi ciamdlieyipriaridiyl pginygr oup may be
e e B S SRR TS0, BaReEE s
car bonyl . pBzoxaheyinbereothiazalyl, Yermsotpaznil denkisoxazalyt, banzim'tdé_mlﬂl that is not
adni ni st ofeinPytheRY: RePErabaRel SRR ehisFech L IREBENE Y, 7P,
causi pg amyolAmesihdadolys isziqainoigl, qaiholglf pletbalszioyl, qtiimmﬁfa(btciuhgz@myh del et eri ous
mRnner W ahzian, s o8 RS orE SRR Skifh th Bt wRNMHAERESHY théhe COMPOST T On

connection of said (C,-Ce)heterocycloalkyl rings is through a carbon atom or a sp®

hybridized nitrogen heteroatom. |

“Aryl” when used herein refers to phenyl or naphthyl.
25 “Protected amine” and “protected amino” refers to an amine group with one

of the hydrogen atoms replaced with a protecting group (P). Any suitable protecting

group may be used for amine protection. Suitable protecting groups include

carbobenzyloxy, t-butoxy carbonyl (BOC) or 9-fluorenyl-methylenoxy carbonyl.

By “pharmaceutically acceptable” is meant a material that is not biologically or
30  otherwise undesirable, i.e., the material may be administered to an individual along
with the selected compound without causing any undesirable biological effects or
interacting in a deleterious manner with any of the other components of the

pharmaceutical composition in which it is contained.



WO 03/ 095440 PCT/1B03/01840 23 The term "subject” is meant an individual.
Preferably, the subject is a nmamal such as a primate, and nore

pr ef er ablwp ca/obdgamn. Thus, the "subject” can i nclude donmpstriiBet/@d4oani mal s,
| i vestock, and | aboratory animals. Im3general, "effective anmount” or
"effective dose" neans the amount needed 5 to achieve the desired result
or results (treating or preventing the condition). One of ordinary skill

in the art WI|| recognlzexhat t he y her n "effective
amount” can var e legn s¥Rieqh P Mmsgat %‘oﬁg Q%s Pﬁé}g@b&hﬁte%galéﬁve%tl on. One

ski |l ed i mahitfal sBét acaprimerdanymassesferabhe apomenc yhos, theisubieapermds. Unl ess
ot herw se note

i cal val.ue I med herein are 10
appr oxi maElde PWQ?WC@F?%WH@F.- IV O%a%ﬁ%?%rgr%&ggnﬂ @rl buted to equi pment
calibration, epggn@mnbﬁ@dtm@amoumnmi ‘effedive thee’ meeamsitlzd amountoaedast her
factors. Addltlo var i t|on t ai ni ng
the saie Foe%‘ih‘fet"e%ﬁ%gst% 85reﬁH|&Sn€r¥8{§1§s&gﬁg\}e$ ﬁ%th‘é’f&bé@%ﬁ{) H’?\?gﬁu on are
usef ul i nofditfary mnmftﬁ@aww reogiizb it dixey pratemaycEnd, ﬂneraﬂordean ‘effedtives. The
present inventjon inclu 15 net hod f nt formul a
(1Val -1) BSOERLER Y%Wé‘&ﬁ*é%‘éa”fus SopRgHdp O %ﬂﬁkﬁ%@,@%@%&. tng| 1) R
NH P In gfedn tefly é?é‘deeﬁ'&lelpotéria?oﬁtmmmdeMS the fornul a (IVaI 1) may be
formed by react ha.lo e fornul a
(V-1) 20 in thOnsssk Bdsg oy “Cﬂx"gﬁﬂﬁgr&?sg Bq and el Nerdh oS 1O Kyl
am desg Suﬁﬁpréﬁlmalté thaﬁblewtﬁlﬂ}ﬂfe)\WUeshhawm attrmtddamedwpmbnttdailbratlon
bi s(trinmethylsil am de th| . pr, d
hydri de. SA¥IPESN T’\Pé’myéjf W@%ﬁ@gﬁmﬂ%@t@%l}%ﬁws ﬂ&?asnpg{?@%ﬁas ethers
(such as weiyeodsiBlkl WAk stllobmmgthdlsamameeult benzene or toI uene,
preferably tetrahydrofur The af or i | d at a 25
tenperature frd &B%Pundafﬁdt%ocgﬁ%‘?ﬁ&%@ pr&s%r} \}gﬁ{'oy a?% (Lb]‘fj I n one

manufacture of dihydroxyhexanoic acid derivatives. The present invention mcludes
15  methods of making a compound of the formula (IVa1-1) as shown in Scheme 1.

Scheme 1

R b,
"O (@]

NH - (v-1)
e

In step 1 of Scheme 1, the compound of the formula (IVa1-1) may be formed
by reacting 4-halo-2-methyl-2-butene and a compound of the formula (V-1)

20 in the presence of a base. Exemplary bases include lithium dialkyl amides such as
lithium N-isopropyl-N-cyclohexylamide, lithium bis(trimethylsilyl)amide, lithium di-
isopropylamide, and potassium hydride. Suitable solvents include aprotic polar
solvents such as ethers (such as tetrahydrofuran, glyme or dioxane), benzene, or
toluene, preferably tetrahydrofuran. The aforesaid reaction is conducted at a

25  temperature from about -78°C to about 0°C, preferably at about -78°C. In one



WO 03/ 095440 PCT/1B03/01840 24 enbodi nent, al kylation of the |actone (V-1)
is acconplished by reacting the lactone (V-1) with lithium

bi s(tri newbyBsbdisgd ) am de and di nethyl al |yl brom de in tetrPamgdozndissoan at a
tenperature from about -78C to about 2450C. Reaction tines range from
several hours or if an additive such as dinmethyl im dazolidinone is
present, the 5 reaction may be conplete in mnutes. Conpounds of fornula

o SoheneomboBgREa oD BEistp oL 15 cgtpIspEs jy Bafigge lgphe, S6cor 1o
223' gz 043%-@) Wit 1|tﬁhmlas(trlawe&hyeaywamld&hd timethy@OylHiBomige lrl\tel;ﬂam/c@ﬁgrano (Tl a| 1)
ata temperature from about -78°C to about -50°C. Reaction times range from
several hours or if an additive such as dimethyl imidazolidinone is present, the
5  reaction may be complete in minutes.

Compounds of formula (IVa1-1) may be used to produce compounds of the

formula (la-1) according to Scheme 2:
Scheme 2

10



HOH (la-1) H3C CHs OH 10 WO 03/095440 PCT/1B03/01840 25 In step 1 of
Schene 2, a conpound of the fornmula (Illal-1) is forned by reacting a
conmpound wbD oBlogs4ior nul a (1 Val -1) with phosphoric acid. PretCanéd/oig4n his
reaction occurs in any suitable solvet, such as non-al coholic solvents.
Two preferred solvents include tetrahydrofuran and di chl oronmet hane. The
reaction may 5 take place at any suitable tenperature, preferably from

about -25C to about 120C, nore preferably fr {: about 40C.
Reaction ti ne In stegdd Sgbeipe énd C‘?’g%ﬁ‘%f?ﬁ}%‘br Lgan{)lg"?@# 'g?ogg,eag?lmpnt ot her
factors, D b URoRRblNG 6r8RE idnPllal(ivVier-1) sith pbosphativacid 2PresereBly i Bisabout - 14
hours. Step 2 of Schene 2 depicts cou Iing a COfﬁB%HR}QntU -1 wth a
conpound reaajion aesuiginany spigahie pelvest. SEED 25 BRSPS SEERPouN “having the
Ior mul at( réf@#ré&%olveg:ﬁé ?clu%%tﬂathﬁumgﬁngmkHlaommanal The waningnay gtc a
enperature from about_ - o abou refe AR to
about 525 akemplaca@asy ﬁH‘baWeetéﬁpPE?ﬁurﬁa@fe%E%{%frg%aﬁ%dtg%cé}%la?%a‘?g%ent t hat
g_ct i viat ﬁsm&Jlg rgg}ag!yff%ﬂggédﬁmgsddMngﬁWCaRﬁlacttmpimmg deparmigoies i ncl ude

i cycl ohexyl carbodi'i m de/ hydr oxybenzofrj az . ) NG

di met hy| defnpergiupand Retck 8186, ReURb ANPHAGR™S E@@@%&&Rn titfe s fhon

2-et hyoxyer U?ﬁ REXY SRERAYA hodrs2- di hydr oqui nol i ne (EEDQ), car bonyl

di i m dazole (CDI), and diethyl phosphoryl cyani The. ' i s conduct ed
in an inert sobtgRrtof SBW%T‘%?&SKVI% CgHaQﬁr%‘fq o%(?@rgrjﬁﬂﬁ%qcég%é&%d
tetr foydrlﬁévrl{gacﬂe RAAERAILED.N 1 foret & Bbrapsunetiaing theclotroula (aray ). This

y

N, N- di net ormam de. One preferred solvent is_tetrah oluran. .In one 20
embodi mentoupting ressteniimaenssally coaducipratAgMRRRIHI AP E?P%%%@aé g"u%ﬂ’“t

Letranydr ol Ao a0 B AbGG: -2 1B5BYlE ¢ Menaeplingricdaer @ay Gempound |11 al -1
is added to0t acyl "imdazole at roomtenperature to formthe conpound
Ilal-1. Sittpa BoudlinGotegret thati astvatesieasdduncignaibe REMRAMGOR ™ or nul a 11al -1
(a1 oA DR e b B o kver oUs. 1 an
or gams: sdimetytantnopaepyii'-etaicabadingde (RDEG/AIED?, %ﬁﬁmyﬂﬁ?tﬁ%wca&@émg- added to a
pol ar sol ygng Al RinbMPEENAY Erbony! diimidazole (CDI), and
diethylphosphorylcyanide. The coupling is conducted in an inert solvent, preferably
an aprotic solvent, such as tetrahydrofuran, acetonitrile, dichloromethane, chloroform,
or N,N-dimethylformamide. One preferred solvent is tetrahydrofuran. In one
20  embodiment, quinoxaline acid is combined with CDI in anhydrous tetrahydrofuran
and heated to provide the acyl imidazole. Compound llla1-1 is added to the acyl
_ imidazole at room temperature to form the compound lla1-1.
Step 3 of Scheme 2 includes reacting the compound of formula lla1-1 with an
amine having a formula NHR;Rs to form a compound of the formula (la-1). In one
25  embodiment, the amine is ammonia either anhydrous in an organic solvent or as an
aqueous solution of ammonium hydroxide added to a polar solvent at a temperature
from about -10°C to about 35°C, preferably at about 30°C. Suitable solvents include,
alcohols, such as methanol, ethanol, or butanols; ethers such as tetrahydrofuran,
glyme or dioxane; or a mixture thereof, including aqueous mixtures. Preferably the
30 solvent is methanol. In one embodiment, the compound lla1-1is dissolved in
methanol which has been saturated with ammonia gas. In another embodiment, the

compound lla1-1 in methanol is treated with ammonium hydroxide in tetrahydrofuran

at room temperature.



from about -10C to about 35C, preferably at about 30C. Suitable solvents

i nclude, alcohols, such as nethanol, ethanol, or butanols; ethers such as
t et r ahydrwDuwsass440 gl yne or di oxane; or a mi xture thereof, PCHaBeAi18g) agqueous
m xtures. Preferably the 30 solvent i% nmethanol. In one enbodi nent, the
conpound Ilal-1is dissolved in nethanol which has been saturated with
ammoni a gas. | n anot her enbodi nent, the conpound Ilal-1 in nmethanol is
treated with ammoni um hydroxi de i.n tetr r r tesimps ature. WO
03/ 095440 PCT/ $BBE0A SRSSSTHS an aligwalive @%%gg%?é@ﬁ°@f’?ue¢%§fifve met hod t o

f or m conpaLNEsmebmbetmas ¢ fornardMariem conpounds of formula |Val-1. WO
03/095440 PCT/1B03/01840 27 Schene 3 CH3 CH3 (lVal-1) R2° NHCH3 PA 1l
CH3 R2° (I1Va2-1) 0 'O O Il NH3+ RO-1-02 OR2/ CH3 2\N1<CH3

(I'fr1a2-1) 3 0 R2



Il _CH3 R N=CH3 HO (lla2-1) O\ rCF3S 4 0 0 R 0O R N NRMMR5 H OH
(la-1) H3C CH3 OH WD 03/095440 PCT/1B03/01840 28 In step 1 of Schene 3, a
conpound wbD oBles4ior mul a (IVal-1) is reacted with a conpowmad/iBb3/d18e f or nul a
R9-S02-OH to forma conmpound of the fWrnula (IVa2-1). Any suitable acidic
deprotection reaction nmay be perfornmed. In one exanple, an excess of

p-tol uenesul fonic acid hydrate in ethyl acetate is introduced to the 5
conmpound IVal -1 at room tenperature. %lﬁ]l tatg] e solvents include ethyl
acetate, alcohols, tetrahydrofuran, d " Wiktures thereof. The reaction may
proceed at anbient or elevated tenperatures.CHypically, the reaction is
substantially conplete wthin two and twel ve| hours. The resulting conpound
| Va2-1 may be crystallized and separated fp@mt@s reaction m xture, and
may be further purified to renove inpur#ties 10 by recrystallization from
hot ethyl acetate. In step 2 of Sc 3, the compound IVa2-1 may be
coupled with a conpound havgng the foknmul a@R-CO- X to forma conmpound of
the formula (Illa2-1). This ’?«n.g tion is generally conducted at a
tenperature from about -30C to |about’ 80C, preferably fromabout 0C to
about 25C. The coupling reactigmHnmay 15 occurChd th a coupling reagent that
activates the acid functionalpty. Exgnplary coppling reagents include d

i cycl ohexylcarbod i i md e/ hyd roxyhenzotri gZorecH{ DCC/ HBT) ,

N- 3- di met hyl ami nopr opyl - N - et hyl car bgdi i (EDC HBT), 2- et hyoxy-1-

et hoxycar bonyl -1, 2- di hydr oqui nol i ne , carbonyl diimdazole

(CDI') / di met hyl am nopyri di ne (szl\/AP), and\ di et hyl phosphoryl cyani de. The
coupling is «“ (Iva2-1)

3
by CH
)K 3
= CHa

4 o}
0 Ry 0
R1)kkaN R4Rs
R E =
OH ~
(Ia-1)
HaC CHs



20 conducted in an inert solvent, preferably an aprotic solvent, such as
acetonitrile, dichloronethane, chloroform or N, N-dinethylformm de. One
preferredveabwesato i s nethyl ene chloride. In one enbodi newCI/Iged/nssal i ne
acid is conbined with nethylene chloiide, oxalyl chloride and a catalytic
amount of N, N-di methylformam de to forman acid chloride conplex. The
conpound 25 IVa2-1 is added to the acid chloride conplex followed by

triethyl amne at e éﬁ%%h}%t%éﬁc@h@%gﬁn@&‘%ﬁ% f Qr‘r?uFao(l\geﬁ?ﬂtis reatteli Qith@r m t he

conpound 111 a2'-nf.te_ _ i hcl'udes rea g a conpound Illa2-1
with tri fb&@@maﬁtr@fomm|aJRgsq;4mﬂmdanaacanpmn@fdﬁetormulﬁéw a (1l1a2-1).
odi

In one enmb nent, the, hydration. wt rif i i i
net hyl eneA%$%t?P|8@°§j£]ﬂ Qﬁqr%tﬁdéﬁn rPRiR Q%y:bgr%atfy g‘ﬁé&’?gﬁbﬁﬁé*%@?’%fgﬁsnw t ake
gﬁrfer al h@k&egs b@-wgmmbgﬁgﬁgﬁtacrddﬁmaté mrgiiey acelate.is introdwceidyto the anount  of

uric acid c added to t react.i 1 i th t
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?mPl g g@?rﬁpédhdaﬁ@trﬁﬁlae gmﬂnoﬁijmm-)( tb fierm & corpaund of thedformula (Ike2-Hanol i s

ed wi th amoni um hydr oxi in tetrahydrof
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conprises reacting the protected compound with phospharic acid. Phosphoric
acid 16 aomwlthmpllrwcrﬁag%rﬁﬂﬂaﬂ!vg%f theapid {utnp ‘?%ﬁ&o-&%@@f’g@' aci d (pﬁa

0.3), mnet Q@un&iﬁylr%éﬁéinfs in@GAibRYERexyl@rddimiceharskyBerotragolec aci d (pKa - 1. 3)
and ot her ‘mneral "aci (J_s. 15 Phosphoric aci d Boc d ion is especiall
sui t abl e fRECAIROt Néi-@@emﬁam'”%@W"ﬁé%}"?@r@@gﬁ’m% %&Bﬁ%l Qéélh%qxﬁ'gr' IOt han t Ke
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(CDI)/dimethylaminopyridine (DMAP), and diethylphosphorylcyanide. The coupling is
20 conducted in an inert solvent, preferably an aprotic solvent, such as acetonitrile,
' dichloromethane, chloroform, or N,N-dimethylformamide. One preferred solvent is
methylene chloride. In one embodiment, quinoxaline acid is combined with
methylene chloride, oxalyl chloride and a catalytic amount of N,N-dimethylformamide
to form an acid chloride complex. The compound
o5  |Va2-1is added to the acid chloride complex followed by triethylamine at a
temperature from about 0°C to about 25°C to form the compound llla2-1.
Step 3 of Scheme 3 includes reacting a compound llla2-1 with trifluoroacetic
acid to produce a compound of the formula (lla2-1). In one embodiment, the
hydration with trifluoroacetic acid occurs in methylene chloride solution at room
30 temperature. The hydration may take several hours to complete at room
temperature. A catalytic amount of sulfuric acid can be added to the reaction solution
to increase the rate of reaction.
Step 4 of Scheme 3 includes reacting the compound of formula lla2-1 with an

amine having a formula NHR4Rs to form a compound of the formula (la-1). In one



carbonyl because of potential epinerization. Mreover, this nethod al so
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Unless indicated otherwise, the pressure of each of the above reactions is not
critical. Generally, the reactions will be conducted at a pressure of about one to
about three atmospheres, preferably at ambient pressure (about one atmosphere).

The compounds of the formula IVa2-1 and llla1-1are capable of forming a

25  wide variety of different salts with various inorganic and organic acids. The acid
addition salts of the base compounds of this invention are readily prepared by
treating the base compound with a substantially equivalent amount of the chosen
mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent
such as methanol or ethanol. Upon careful evaporation of the solvent, the desired

30 solid salt is obtained.

The acids which are used to prepare the acid addition salts of the base
compounds of this invention are those which form non-toxic acid addition salts, i.e.,
salts containing pharmacologically acceptable anions, such as hydrochioride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate,



(i ncluding sarcoidosis, |eprosy and tuberculosis). The activity of the
conpounds of the fornula | a-1 can be assessed according to procedures
known t o wbhaseozafio ordi nary skill in the art. Exanpl es of reragod/med

met hods for determ ning CCRL i nduced 3igration can be found in Coligan, J.
E., 20 Kruisbeek, A M, Margulies, D.H, Shevach, E.M, Strober, W
editors: Current Protocols I n I munol ogy, 6.12.1- 6.12.3. (John WIley and
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o oy hunm Aohceyise! ey SO e o EPRBE b dLAGRRE, 1
to procedures known to those of ordinary skill in the art. Examples of recognized
methods for determining CCR1 induced migration can be found in Coligan, J. E.,
20  Kruisbeek, A.M., Margulies, D.H., Shevach, E.M., Strober, W. editors: Current
Protocols In Immunology, 6.12.1- 6.12.3. (John Wiley and Sons, NY, 1991). One

specific example of how to determine the activity of a compound for inhibiting

migration is described in detail below.
Chemotaxis Assay:

25 The ability of compounds to inhibit the chemotaxis to various chemokines can
be evaluated using standard 48 or 96 well Boyden Chambers with a 5 micron
polycarbonate filter. All reagents and cells can be prepared in standard RPMI
(BioWhitikker Inc.) tissue culture medium supplemented with 1 mg/ml of bovine
serum albumin. Briefly, MIP-1a (Peprotech, Inc., P.O. Box 275, Rocky Hill NJ) or

30 other test agonists, were placed into the lower chambers of the Boyden chamber. A
polycarbonate filter was then applied and the upper chamber fastened. The amount

of agonist chosen is that determined to give the maximal amount of chemotaxis in

this system (e.g., 1 nM for MIP-1a should be adequate).



15 Dif Quik(r) dye (Anerican Scientific Products) and the nunber of cells
mgrating can be determ ned m croscopically. The nunber of cells mgrating
in the presanoes4ad t he conpound are divided by the nunbercafiBexziiBe)
mgrating in control wells (w thout t3e conpound). The quotient is the %
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inhibition point is the rmaned using a |ij fit is for all
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d formula | a-1 had | 0 v
the 25 @*@ﬁ%?‘é”@%'&ﬁ?geﬁﬁ“@Bﬂﬁg%lfsﬁogﬁ%r%@%oﬁﬁ%tﬁresen |n\ﬁ/%'nti on may be
f or nul at egoiPodhd ERBME YanWRPreparenesingistandard seronyicabtechniqiesead @ta i cal | y
acceptable carriers. Thus, . the active conpounds of the invention may be
f or nul%at edixed witgcglls pig; de.agding tﬂtﬂ?%ﬂ?fg'i?gr' parenteral (ea, intravenous,
i ntranuscul ar gfersasHbRNRANSjoneriveat 3 degleeséestigratie ¢mg.305 bours fora f or m
suitable for admnistratign by inhalatio r gnsufflati ive
conpounds TdP- ¢l W/@‘rﬁ‘t‘feégorrf’&\é‘agf @8"%%&?58#&%?}5“% rfsor?%ggg?éﬁ]ngeé@gtl i very.
For mul at i gRppkr SHabds axpifaexaihel uppacpatt afeiné filter wipes and ¢heeentpriof i ed i n
co-pending United State atent a BJ.i catﬂj] o&seri %t@nbers 60/ 300, 255;
60/ 300, 26%elsgugratng saBbe mw*&s}e%%@ NS e e 2 and 60/ 300, 260, al |
of whigh were tbi BdParcellsiiee chambd GloGwdl wrietyohandfaativedibg i ncor por at ed
herein in their entireties for, all purpo . For _or L0l ion, the
phar maceuNPERPrRE RIS FAHEUGRAOPLR C‘?Iﬁé’%ﬁﬁ? ‘%WGBFhar&!()errgg%Hr;ép e,b%t abl ets or
capsul es pf &Maessbdyusamutenidaaistb stamansl ourtehbyba phlarcnaogaivl tbadysy accept abl e

exci pients such as binding agents (e., pregelatinized naize starch,
pol yvi nyl fyereeain digetals: hydroxypropyl methyl cellulose); fillers (e.,

| actose, m crogpysirmbryinimas ehdnotyass; oblynpabeytesntihiitepbart leg stainedmitbant s (e.
codi it st BFghgh oo amaan Serits oSk b ALAR OB iRl "
sul phat e) pe fBRrhmel phisros®ypicamy. coat ed by 10 methods well known in the art.
exanpl e, sol ut TBRGTESY eisEIEEEan L aresoney of e goag e Ay, “os
dry produgie fiprbet @Nediistbifiadiy widohtrataietis (withoat thercospotrat)l Ehe eidtiehtisbef or e
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20 techniques against the concentration of compound used. The 50% inhibition point is
then determined using a line fit analysis for all concentrations tested. The line fit for
all data points must have a coefficient of correlation (R squared) of > 90% to be
considered a valid assay. ‘
The compounds of formula la-1 had IC s, values of less than 25pM, in the
25  Chemotaxis assay.
The compositions of the present invention may be formulated in a
conventional manner using one or more pharmaceutically acceptable carriers. Thus,
the active compounds of the invention may be formulated for oral, buccal, intranasal,
parenteral (e.g., intravenous, intramuscular or subcutaneous) or rectal administration
30  orin a form suitable for administration by inhalation or insufflation. The active
compounds of the invention may also be formulated for sustained delivery.
Formulations of dihydroxyhexanoic acid derivatives are exemplified in co-pending
United States patent application serial numbers 60/300,255; 60/300,261; 60/300,256;



accept abl e additives such as suspending agents (e.g., sorbitol syrup,
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or a nebuhs ae@ry protiid fOABOARINAIBE 4D VRET/or BUGK 8uighE vebgle hnforgdiee-oBueh sui t abl e

ropel |l ant, .e.g" di.chl orodi fl t . i I aralys ,
8i CE| or ot @qwif’%aarr%@mﬁ%gé Bﬁfﬁ%%ﬁ%gicgﬁ%o%éllﬁé gWESﬁfQ’QM ehtg'ggf In the
case of aacqupedtaaddtivds suwhesmEuspentingagsats(egnisorhitalsyn®, ettt m ned by

provi di ng alve t del i ver, a.net : e 1 h L .cont ai ner
or neg'ijl i EgP‘Y%ﬁfr E}Sﬁf’%ﬁfrﬁkeéi #bé%fag%i %ﬁ&g?ﬁg%%éﬁs(% I%)c?tﬁﬁdg ag%(?%\’/e conpound.
Capsul es asflagasdusivdgielss (exagaimohdioil, el @sterseor etmbaicoralagnd) for use in an

i nhal er or insufflator be far [Ia]gqls? wder mix of a
conmpound BFGSFW@I'Y%%#E’i@yéﬁﬁprgggtrﬁﬂ@tcf%&b%%% e?ogg(gg'caagu 'h as | actose or
starch. A prop@sepsuddaiseindfistratien aibe icomposiiqrovagdieke thetfaen pHigblatsidn for oral ,
parent era

P eat ment enesceraliias i SRLTERRIRRE, above (o g o rhedmnt ol d arthritis)
is 0.4pto0 1000 Trg acfivetdompaandsvef the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in
ampules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous
25  vehicles, and may contain formulating agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form for
reconstitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.
The active compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, €.9., containing
30 conventional suppository bases such as cocoa butter or other glycerides.
For intranasal administration or administration by inhalation, the active
compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the patient

or as an aerosol spray presentation from a pressurized container or a nebulizer, with



i ngredi ent per unit dose which could be adm nistered, for exanple, 1 to 4
times per day. Aerosol formulations for treatnent of the conditions
referred wo oabboeo (e. g" 15 rheumatoid arthritis) in the arerages/ad« t human
are preferably arranged so that each 33netered dose or "puff" of aerosol
contains 20 g to 1000 g of the compound of the invention. The overall
daily dose with an aerosol will be within the range 0.1 ng to 1000 ny.
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The foll ow ng as to provide those of ordinary
skill10n of blﬁt:oarédnvim*sﬁ'atlnct@ﬁmlasfeagdleslcltbSMﬁreanﬁltﬂ%@entplﬁhﬂ'l of how t he

conpounds, . =N

eval uat edco'?;\cﬁtt'fng ?ﬁt%ﬁ&%gggg}%eg%aoﬁée?hm% 198112[qu@? d;@ i nventl on and

are not i ﬂtg@étﬂ@ﬂpbmdmdusb wihivh coslddpeadurinigfiered, tdn@xammn‘t r4stimeyeed as their
invention., Unl ess indicated otherwi se, percent is percent by weight given

t he corrpoﬁ@ t and the total weight of the conposition, tenperature is in C
or is at anbi emerdsehpenalations fordreatmend of treeonditions Féflerfeﬁéa@bqy?r(ﬁgpherl C.

Tk el i i g AT
aci d BOC insetérebdbexyr “paidagtosol contains 20 pg to 1000 pg of the compound of the
invention. The overall daily dose with an aerosol will be within the range 0.1 mg to
1000 mg. Administration may be several times daily, for example 2, 3, 4 or 8 times,
giving for example, 1, 2 or 3 doses each time.
20 The active agents can be formulated for sustained delivery according to
methods well known to those of ordinary skill in the art. Examples of such
formulations can be found in United States Patents 3,538,214, 4,060,598, 4,173,626,
3,119,742, and 3,492,397.
The compounds of the invention can also be utilized in combination therapy
25  with other therapeutic agents such as with immunosuppressant agents such as
cyclosporin A and FK-506, Cellcept®, rapamycin, leuflonamide or with classical anti-
inflammatory agents (e.g. cyclooxygenase/lipoxegenase inhibitors) such as tenidap,
aspirin, acetaminophen, naproxen and piroxicam, steroids including prednisone,

azathioprine and biological agents such as OKT-3, anti IL-2 monoclonal antibodies

30 (suchas TAC).



CDCI 3 is deuteriotrichloromethane 15 DVF is N, N-dinmethylformam de EtOAc
is ethyl acetate HCl is hydrochloric acid I|PE is isopropyl ether LiHVDS is
l'i t hi um hepaewbiayd di sil azane 20 MeOH is nethanol THE is teetriab/@saf uran g
is grams L is liter Mis molar 25 nl34is nmlliliter mml is mllimle Mz
is mega hertz Nis normal psi is pounds per square inch 30 his hours nmin
|Vs mnutes sec is seconds np is nelting point RT is roomtenperature 35
acuo is in vagcuumis roughly approximte to* HPLC is high pressure liquid
chr omat ogr aphym | i qui d chromat ograph mass spectroneter NWR is
nﬁzl ea:m magnet iee gﬁg@mgmammés‘ﬁt@mtgommmad tayoeovidshthosmefoydinatpkil ot e t hat
a nunbers proyi ded herei.n are approxi. e ve been nmade to
ensure ac Htﬁ%)r&v'\{w FW“P'@LSp%%CJOSPBe %ﬁ%eesip Q&Eb%é h?‘thneD%a;ln?@un?%nper ature,

etc.); howewpssifPEEarRl hethedsiciaimbeltientin aresmadmandievabiatarc eohaeed for. 45 WO

03/ 095440 PCT/ | .
5 intended ?g gcla g&r%ﬁloexe%%la%xgﬁﬁle ‘lanv%htion and are not intended to limit the

scope of what the inventors regard as their invention. Unless indicated otherwise,
percent is percent by weight given the component and the total weight of the
composition, temperature is in °C or is at ambient temperature, and pressure is at or
near atmospheric. Commercial reagents were utilized without further purification.

10 The following abbreviations are herein used:

AA is amino acid
AcOH is acetic acid
BOC is t-butoxy carbonyl
CDCl; is deuteriotrichloromethane
15 DMF is N,N-dimethylformamide
EtOAc is ethyl acetate
HCl is hydrochloric acid
IPE is isopropyl ether
LiHMDS is lithium hexamethyldisilazane
20 MeOH is methanol
THF is tetrahydrofuran
g is grams
L is liter
M is molar
25 ml is milliliter
mmol is millimole
MHz is mega hertz
N is normal
psi is pounds per square inch
30 h is hours
min is minutes
sec is seconds
mp is melting point
RT is room temperature
35 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
40 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.

45



(2 (3

Fl uor ophenyl ) - 1-[ 4- ( 3- net hyl - but - 2- enyl ) - 5- oxo-t et rahydr o-furan-2-vl | -

et hyl } - cawbawiogs4aci d tert-butyl ester (lVal-3): A 3-neck roandodmasioom fl ask
was dried and purged with nitrogen fo¥ | h before 5 use. Under nitrogen

at nosphere, 1.0 M Li HVDS solution in THE (2.10 eq., 64.9 m, 57.82 g) was
charged to the reaction flask, and it was subsequently cooled to -78C.

[ 2- (3-Fl uor o- phenyl ) -1-(5-oxo-tetrahydro.furan-2-yl)-ethyl]-carbamc acid
tert-butyl ester (V-3) (10 g, 30.B@MREY in 50 M of anhydrous THE was
added to t he_biFidre-phealhii-@a3dnethyi-ie-2nie5ogeie dre-fu yl

t enper at ur € DEr oW - , ter the 1_0a(il)i ion, t rgaction was stirred for
30 min at -65C to - 7gEthylgcar e esgr “allyl bromde (1.2

eq., 37.1 ol p 3R r8undBotorriesr wa dfid armWﬁJrgiadthtHnyitrogm a1 blbieftirgone (1. 2
eq., 37.1 mol, 4.23 in 50 mM of an rqus._TH re- led to -78C.
Tﬂe end| atiee. snder PW@Q%?”&%&E@'%F@\M Vﬁ'\ﬁgsi&@%ﬂﬁﬁgﬂ? '(;Bteﬁé%g%rng]hi de

sol ution gy aﬁ?@-ay\femér TR tAé Adattibgfidshearidanwas subséqudrtigpeolad tor-&78A@1 ow - 70C.
After the additi i

ion, the reaction was stirre of 2.mn n erm ned
conpl et ed By(3+ﬁﬂ1mo-a§§ra9)-15{5-%4&#?@(9&?-.?“%%vﬁ'@hy@icafbﬁﬁ“'%a&? geﬁ%%}'m ) in
{ret hyl t-eskb?'degt(hl?@, é@@m@al)mr?ldﬂadhydg%@dmﬁwas aal'daei tm'tr;ﬂll.iHM[lﬁgg Sl | owed
o warmup slow’y t0 roomtenperature, an wat er o added.
Layer s meﬁ@'u%%rﬂﬁa@%"é%i)"’hﬁ%lﬁe%r’% ‘g?é‘?’fﬁ‘&n %W@Fatﬁg’e?&' %s?ed’“ﬁgmﬁﬁ B 10% sodi um
car bongt e 46diRSh, to reaRfR wadiFreWadres0 niid at 168%6 t46P8°M.) . Note: first two
washes | ayer separations were f

_ t t th t and 20 i
of sat. brine Hb?ﬁ??%ﬁte\)(}é%kféiﬂﬂ%tgﬁ amgl'ﬂ%‘?'ﬂ%m%gio?ﬁ? %m%bgn%gn
conc )ent r1 th%g 5ycGCgéhoq:D;:,11€ﬂ(N};Nméﬁ1d@@|i§ihbM1la/eNq/_N\/aRa?e”r mmﬁ?;,442mg) inl60foof t gi ?ext
ste . . crude ol l. spec : . . S,
9H)I,O 1. 56 apﬁs?drO%TW?s EF%QP%%&O%?C- 1}5‘%’9'19'@%%?@'0@%?%%}26 (m 1
o5 2 g eedflialo Hle breR Sait ol T e e T 200 6
o) . 4500 ighumaigim bdowy 706 Gitey e dlion b reartwas sk Br 3 i and o2 %R
Te a1 70 g B e s 1 T as 179 45 104 gk 124.88 -
196,92, ' 30 130Ageic ade{ 3 pa- £84 oin MG TRUVhd g0 TidEdIdd o 5o O g oo
WO 03/ 0954404 BT/ THROBNAKS #as afféivdaameie up:sidwneianatitemperature, and

ﬁh{ §|- 30\[11 d|n ?yiqz@ér&j é&%ﬁ‘&&a%ﬁq%ﬁég {L‘%yfa%&v?%!? l_sépSa-rétga ha}/r%rtﬁé( ng%ﬁiﬁat))y \N‘as

20  washed with 10% sodium carbonate (100 ml) once, then water (2 times 100 ml).
Note: first two washes layer separations were fast, but the last one was slow, and 20
mi of sat. brine solution was added. The organic solution was then concentrated to
an oil. (may be slightly water wet, but ok for the next step).

14.1 g crude oil. NMR spectra: "H NMR (CDCl; 400 MHz) & 1.34 (s, 9H), 1.56 (s,
25  3H), 1.64 (s, 3H), 1.87-1.94 (m, 1H), 2.20-2.26 (m, 1H), 2.36-2.42 (m, 1H), 2.63-2.71
(m, 1H), 2.82-2.88 (m, 2H), 3.96 (dt, 2H, J= 84, 8.4 Hz), 4.41 (t, 1H, J = 6.4 Hz), "
472 (d, 1H, J = 9.6 Hz), 4.99-5.00 (m, 1H), 6.87-7.00 (m, 3H), 7.20-7.26 (m, 1H); ~C
NMR (CDCls, 400 MHz) & 17.78, 25.68, 28.08, 29.27, 29.33, 38.73, 38.92, 54.32,
78.41,79.91, 113.43, 113.64, 115.98, 116.18, 119.42, 124.86, 124.88, 129.92,
30  130.00, 135.21, 139.70, 139.78, 155.79, 161.53, 163.98, 179.38.



The crude oil containing the conpound (lVal-3) (13.2 g, crude) was stirred
with 5 20 ml of nmethylene chloride and 50 m of 85% phosphoric acid with
good agi twbDioa93440 After 7 h, sanpl e showed reaction conpl @CiraBo3/ ik m xt ure
was cooled to OC after diluting withdewater (50 m ), and 20% sodi um

hydr oxi de was added until pH was in the range of 7 to 8. 5. Ethyl acetate
was added (150 ml), and the layers were separated. The organic sol ution
was dried over nagnesium sul fate, _and Iset#_i pped to an oil under 10 vacuum
9.7 g (crude oil) obtained. This FEPPIEA was not purified, and directly
used in tpRomesfionbe -1 H),
6.85-7.01 (m , 4.36-4. d X OR. (m 4H), 2.25-2.40 (m 1
H, 1.80-2.04 (m 2H), 1. AU 1 s, 3H), 1.22 (s, 3H);13C
NVR ( CDCl 3, TA0@ruMEI cBnthifthgbhe £6Mpdund IB/A183) (131D gberud@Ovad, stirsd ¥80. 1, 124. 9,
124.8, 116.1, 115.9, 113.7, 113 5, ol Q.05 i : . 81 30. 8,
29.5, 29.% mb@‘.@?thﬂ@fn%?h'%rﬁﬂ]dgoém ‘ggg%aorj"gg ?tbdrﬁlco%fg rdéﬂllﬁh leaﬁgﬁagtr_og._ car boxylic
aci d (2- (@udrupsamplamspd tedcfo Som@&ion. The mixture was cooled to 0°C after

2 Qi o afies Wih Hates sl and 4% st g ek ied Tl dghiaB A8, | 21 L
eq) were h@g ed7 td8.8NIBiEY @ustaithlas(adided 150umiglendring lepers wer@separaied.An al | quot

was taken _and derivatized quickly wth. rolidi i M bnkd € (HPLC
assay shoulltf YeRF SYHR %@%&é?ﬁrﬂyagﬁ“a%“%s%‘f'%engh@%“?@%‘f@%@q‘f&‘%{)xa| i ne
aci d ¥ | | yRaumef b weedride o btdhed. i THig materiel vesss pheficidc and girestly igedof f some
THE to ensure conplete dryness). The m xture was then cool ed, and added
via a canﬁdll‘%ln?%g%ﬁe amne (lllal-2) (4.5 g, crude oil from exanple 2)

sol ution [ notenMROCDOY, B60 MK Sema0eTiB6 (MihtH)r 88617 in(myasl) st 36-4.4d (Mfor 1 h at
room t enperRbuees. oS, 495225 SwNer 1HR 153082.04 (g, 2Hl); €37 164 @1, 6H).The! react i on
was quenciedyynids @esigy. “Ca0vIRI(CDCE0d Mbey S 1786163 d648et0.ar180£2he or gani ¢
phase 30 v&g1 aaled 2! el 0o BRHOE7,(196.578).90TEs, Stah d0hRBEnit-&t ed to give
an oil undgg so/@capumishne oil was water wet, but directly used in the next
step. 9.58 (s, I H, 8.05-8.18 (m* 3H), 7.85-7.88 (m 2H), 7.81-7.27 (m
3H), 4.58-4.65 (m 1 H), 3.02-3.2ExXampld3H), 1 After the conpletion of this
sequence, it_was al so denonstrat.ed . Of . chl anigge.and 2 nl of
85% phosphorfirepaationol, g 113 SOt o—Cconp %ﬂ'iolgﬁgr 1 g crude
oi | segl e. WRHR3YIDarAyIBUTYI-BOXbAdEAdrafuran-2-yll-ethyl}-amide (lla1-3):

2-Quinoxaline acid (3.05 g, 1.2 eq) and carbonyl diimidazole ( 2.72 g, 1.15 eq)
were heated in anhydrous THF (30 ml) under nitrogen for 2 h. An aliquot was taken
and derivatized quickly with pyrrolidine in acetonitrile (HPLC assay should show

._,‘ I =4~

oVl ha

complete anhydride formation, on scale, 2-quinoxaline acid will be refluxed in THF
25 first, and atmospherically strip off some THF to ensure complete dryness). The
mixture was then cooled, and added via a cannula to the amine (llla1-2) (4.5 g, crude
oil from example 2) solution [note: no exotherm observed]. The reaction was stirred
for 1 h at room temperature, and assay showed no starting material left. The reaction
was quenched with water (50 ml). The layers were separated, and the organic phase
30 was washed with 10% NaHCO; (50 ml) once, and concentrated to give an oil under
vacuum.
The oil was water wet, but directly used in the next step. 9.58 (s, 1H), 8.05-8.18 (m,
3H), 7.85-7.88 (m, 2H), 7.81-7.27 (m, 3H), 4.58-4.65 (m, 1H), 3.02-3.20 (m, 1H),

U After the completion of this sequence, it was also demonstrated 1 ml of metl}ylene
chloride and 2 ml of 85% phosphoric acid could drive the reaction to completion on a
1 g crude oil scale.



2.44-2.61 (m 1 H), 2.34-2.38 (m 1 H, 1.95-2.08 (m 1 H, 1.76-1.98 (m 1
H, 1.38-1.61 (m 6H), 1.15 (s, 6H). Exanple 4. 5 Preparation of

gui noxal iwe-dnemmboxyl i ¢ acid [4(R)-carbanmoyl - 1(S) - ( 3- f | umCaAB03/01840

benzyl )-2(S), 7-di hydroxy-7-net hyl -oct3M]-am de (la-3): The oil containing
the conpound Ilal-3 (fromexanple 3) was dissolved in 50 m of MOH and
25 m of concentrated aqueous anmoni a was added. The resulting m xture was

stirred at roomtenperatu for, 24 0 rat ed

| act one refE®ddm, nﬁé Zﬁ&ég?@vﬁé %p?l %ﬁﬁ%@‘??ﬂgo@“%&y r educed
pressure ((ngsg,wwgy, er_ needed on scale). 1 N HCI was added to adjust pH
to 2 to 5 range. Methylene chloride was added (150 m ), |ayers were
separated, the nethylene chlori d; | ayer ,was washed with 5% sodi um
carbonate solution (containing 5 oxgg'ﬁ%‘?‘h chloride). The product was dried

over rRgnepidaratit 8f Quirxdliid2earboxylic atied4(R)-cadbarnovisi(Si-(3rfhiprat 0C gave a
very thick™sTarry Oe relc_r&é ?m:ﬁatlgp pall Eé&ﬁﬁ %HB;@-@:‘“C‘ be stirrable on

scale, if necessar 3 adde_d to increase
fluidity). TheTge eifletHaiMing tHeshioand hy1-Bidfrém akaraple 3) was digselvachin 5ol d

L 0, s o b AT e ent
Ami no- 2- _(.%smlul ﬁﬂ?@/@?ﬁ%' stirred Bytobm3efBemkirdfdr 22 - utBLG lpsayi hpded- f ur an- 2-
one- tosic_sa a2-3): . . :
{2- (3G uﬁ%%ﬁ@&ﬁﬂ '?9@0% rerpaing (e miKiyre Was RPRedHo SRR X3 ThYMHES- £ ur an- 2- yi
] 25det hy.lle}mg@r &@géﬁ Qfé&ubt{ﬂw{sr{y(egg% orstais). (1 NVAIC! 8ps 8Fed30 a@;usOpli_zlg?hngl ) :
was dissolved in e cetate - i rate
(57, 67" o tof oderanas) MenEnesinais wanedies 5] of): (G I vuitpa e 1 1Y
t enper at umt@}é?g%@mae |a'l]BeWﬁé1\iv§éhes IWIuh(r)a,% ﬁj}kﬂd}m cagmnbiesdiulias (adntainir \é\n ]E h

t hyl tate ) .a exanes , . stirre or
gneyhoﬁ(r:eﬁt%cﬁqdh’én §'31’ri"¥f§- &g‘? gr°§53|“@é§d§8§9°ﬁ{)é“as%1%§'a@ %%%6 g) were 30
[) ec ][ y?;\ﬁ% al tbéﬁ(gqtrét@@m@ Botnl.eStinthg aiSCajaee 63B(Y thick slufief esofvistidizaliane col | ect ed

y filtration,

washed with ethyl acetate/hex : ad i n vacuo
to provi dBWfye (Bl@‘sﬁh%@ be%rr?ﬁengQC%ilti rbecg%sreﬁe’fﬁﬁ'c@&ér?e)t %)T g/oé&!délleg. VO
03/ 095440 RG el Ra84 &liBbRasSuidiyd Mhkerdduct was isolated by filtration, rinsed with
cold methylene chioride and pulled dry. 'H and "C NMR spectra were identical to

that was reported in W0O99/40061.

20
Example 5:

5-[1 -Amino-2-(3-ﬂuoro-phenvl)-ethvl]-3-(3-mthl-2-butenvl)-dihydro-fuan-&

one- tosic salt (IVa2-3):
{2—(3-Fluoro-phenyl)-1-[4-(3-methyl-but-2—enyl)-5—oxo-tetrahydro-furan-2—y|]-
25  ethyl}-carbamic acid tert-butyl ester (IVa1-3) (57.36 g, 0.1467 mol) was dissolved in
ethyl acetate (180 ml) and p-toluenesulfonic acid hydrate (27.87 g, 0.1467 mol) was

added. The reaction was stirred at room temperature overnight. The thick slurry that
resulted was diluted with ethyl acetate (220 ml) and hexanes (100 ml). The slurry was
stirred for one hour and the solids were collected. The solids (40.6 g) were

30 recrystallized from hot ethyl acetate (350 ml). The solids were collected by filtration,
washed with ethyl acetate/hexanes (1:1) and dried in vacuo to provide the desired

salt as a white solid, 34.6 g, 51% yield.



Qui noxal i ne 2 carboxylic acid
{2-(3-fluoro-phenyl)-1-f4-(3-nethyl-2-butenvl)-5-

0XO0-t et r aWQdBO9F440 an- 2-yl | -et hyl }-am de (I11a2-3): The to®ca/iBed/ 184 Va2- 3)
(30g, 0.0647) fromexanple 5 was dissilved in 5 nmethylene chloride (300

m ). The solution was cooled to -4C and qui noxal i ne 2- carbonyl chloride
(12.47 g, 0.06479) was added as a solid. Triethylamne (18 m, 0.1296 nol)
was added dropw se over four m NUELSm \M‘Ihch caused a mld exothermto 6C
The reaction was allowed to warmtor om'terrperature and Stll‘l‘?d for one

hour . Thengiabxélind2 68k o - j hemdit-f4: £ -&-bpigeyl-Aqueous

sodi um 10 ) . . £ :e | ayer was dried
over sodium sul fate =BRE—EFapot HrCF e only inpurity was a

smal | anount ofhé)to@madakxl\/ane()i 30ga® 9647a|frona>@mpﬂl@5WaSﬁ5SOIVed |n

noxal i ne- 2- car yl -
?rJ 1 )L(?t)rlo%télyl?ﬁﬁ B'ﬁ’f' g {3 Lﬁh{aég’ﬁ“é{l e 03‘%1":@'24)39%[’33 j%% de (1la2-3):
The ol ef i garBorhyhehiomde (12147@03))341@8@@0!93(1 &5 arsotid. Trietaglatiines@Bvld i n
met hyl ene _chl The s S
tri f?/uor 09839‘?06‘0 c‘,’Ya% a@ﬂﬁd gror‘?f""seﬁg fohd QPBUY& Wﬁgﬁgg%eh% 'ﬁ%s a2 am and
t he cool i . B reasinadas dlbred eagtrimote roams terBpersture ardistimed fagders at whi ch
time it was determ ned t st, of 15,0 The reaction
mi xt ur e vvéré‘eﬁof P‘%H’aﬁn"‘faﬁﬂ?‘é‘f"ﬂg a@h?orlégﬁé %99‘?‘%19? anfﬁ [ sol uti on was
addedig o Ei@br@oﬁﬁb%ﬁd (26, The mbth@@)we cfilbedd layereasmiried ogemdameaﬂ@tﬂj t he
organi ¢ were wash t 0 ar at ed
ang sti r?'é‘i'je‘éﬁptofﬁﬁ?qge W ?5%8% '%%ﬂqwggta%%ﬁ%h@gé@gﬁuste (?/E\npth solid

sodi um 25 iRl bonate to greater than pH 7. The nethyl ene chlioride | ayer
was separated and evaporated to provide the desired trifluoroacetate as
oil, 34.44 g, 95%yield. The spectral data were consistent wth the
structure and the material was carExamwpled: without further purification to

the TLgal stene, 30 40 09 09244R, EGHh 038453 Ronvio1 PRtz

f 4(R) - car bangifi hydi@-f8 r7-2-yI]-ethvl}-am|de (lla2-3):

di hydr oxy-7-ne p@?n?lcxiqt? %g %%8 @ %uspen r(]]@sfsoﬁl ’f‘étky'g'% oacet at e

(10 g) from ex
cool ed i ncABride @5oaN.hThesalitontwab@ooled 836°C and trlfluoroacetlc aC|d (44.9 mi, 583

mmol) was added in a slow stream and the cooling was removed. The reaction was

20  stirred for 36 hours at which time it was determined that most of the olefin had
reacted. The reaction mixture was diluted with methylene chloride (275 ml) and the
solution was added to cold water (200 ml at 0°C). The layers were separated and the
organic were washed with water (300 ml). The organic layer was separated and
stirred with free water (200 ml) while the pH was adjusted with solid sodium

25  bicarbonate to greater than pH 7. The methylene chloride layer was separated and
evaporated to provide the desired trifluoroacetate as oil, 34.44 g, 95% yield. The

spectral data were consistent with the structure and the material was carried on

without further purification to the final step.

30



Aqueous ammoni um hydr oxi de solution (30 m) was added dropw se over 6
mnutes wth a rise in tenperature to about 20C. The cooling bath was
renoved awo oBhes440 eaction m xture was allowed to stir at PaaITBORITR4Er at ure
overni ght during which tine a soluti®n forned. The solution was extracted
twice with methylene chloride. The 10 conbi ned organi cs were washed one
time with brine, dried over magnesium sulfate and evaporated to a white
foam This material was stirred with fre§h net hylene chloride (85 n). A
solution was seen initially and f )fa&}%ﬁ by precipitation of solids. After

two hours, @liRog@ind3-cagioryliohditf4(@&)-casbanmadyl{S)-(3+f h
nmet hyl ene chloride an i_ﬁogrroo LS h?_r. f 1 er yé ng in vacuo the yield of

desired am de was 15 5. € e dentical to that
produced by the ¥y ofMiRy frifdidrodsetalé (10hs fropt exesde 7, Fa2P) wa®: Depr ot ecti on

$orieT
of groups w th Phosphori cifd: 20 To,a saluti.on o 0
2-tert? BuﬁBWQ?%&f@?@W‘ﬁ&&WS@P%Fgolg%maanl'g%éﬁtﬁ)}? gt}a%%é? C('12.8 ° g, 2.73 mmol)
i n t et r ahndpuebus #AmbAium hydikide comtiore (Boenixvas eddesdrogwige olertd minales was
added 85% phosphoric acid (2.81 o~ 41 ol ) i The m xture
was  stir MR e "lte}’i‘?peéﬁt'lrel(i@’ﬁ‘g,o‘&gba%/ t%%%%’él“? é%@&%gr{e@é\?rp e'ﬁetg%. 5 m of
vat er was reR6k thixtaradvdsifioNkk tostie avesmaemperdire oEnighiGiriNg @Hichdimet i on was
added slowy to 25 adjust to.pH 7 to 8 .The m.xture S tracted with
et hyl acetsoltipn fqr stE@SO'HtI'&})".W 968@8%;{;?488WgFWﬁthyée?%tcgwgﬁ%hﬁ%e was dried
over ABYNRSHBMea ehdamfice wers AasHs drattinek with brérey driddovgr maghésiudesifated product
as a white solid (0.57 .949% . _The roduct .(sho i ) showed
98. 7% pur iy eﬁﬁquﬁeét%?g’élte TOP/?%JDEWG?‘ ’ ?WaPﬁt"%%‘pW%‘?%%n'%‘?@’@éﬁpl e by HPLC,
and mat cheg|otibe (g5asi)r & soli¥R viRasieh alitiglly ahd falswe®By pletiptationtdf ngfidsat er i al s
and reagents were purchased fromc retal source ; sed w t hout
further ptﬁﬁiefP’YP&"[“?LE‘?].thﬂ?ﬁ'aﬁﬁ'eﬁ@"ﬁﬁggs%@h?éo& i as(T;‘nt g{&ﬁg\é& }ﬁ)ﬁedéDIVBO d6 with
DVBO- d6 ( Khioride 4Ad RBPropi3her 39tdp dpjing in@acuanthe iylsker ofalesiresf @midas@susi ng  a
Varian_400. HPLC anal yses. were. calri out usi SB- . .6 mMm x
WO 03/1695545 $ER4. Do oA vas [eDkss! fﬁ%awr?fﬁms@%vﬁ}ﬁ?%ﬁ%ﬁg & %ﬁér chloric
aci d aqueqiscdayf fer (20/80 or 40/60) as nobile phase (2 nl/mn) and
detection at 210 nm wavel ength. The process was repeated for all of the

substrates in Table AL 5 Table A Phosphoric Acid Used as de- BOC Reagent
Entry Substrate Product Example 9:

Deprotection of groups with Phosphoric Acid:

20 To a solution of 2-tert-Butoxycarbonylamino-succinic acid 1-benzyl ester (1.0
g, 2.73 mmol) in tetrahydrofuran (1 ml) at room temperature (entry 2, Table A), was
added 85% phosphoric acid (2.81 mL, 41 mmol, 15 eq.) dropwise. The mixture was
stirred for 4 h, and HPLC assay showed reaction completion. 5 ml of water was
added, and the mixture was cooled to 0°C. 50% NaOH solution was added slowly to

25 adjustto pH 7 to 8. The mixture was then extracted with ethyl acetate (2 times 20

ml). The combined ethyl acetate phase was dried over magnesium sulfate,
concentrated in’vacuo to give the desired product as a white solid (0.57 g, 94%). The
product (shown in table A) showed 98.7% purity by HPLC area. It co-eluted with an
authentic sample by HPLC, and matched the desired NMR spectral profiles.

30 All starting materials and reagents were purchased from commercial sources
and were used without further purification. 'H and "*C NMR spectra were obtained in
DMSO-d® with DMSO-d® ('H, 2.49 ppm, **C, 39.5 ppm) as an internal reference using
a Varian 400. HPLC analyses were carried out using a SB-CN column (4.6 mm x



2-tert-But oxycarbonyl am no- 3- phenyl - 2- Am no- 3- phenyl - propi oni ¢ aci d
propionic acid nethyl ester nethyl ester

2-tert - Buwoxpogssbonyl am no- succi ni ¢ 2- Am no-succi ni ¢ aci d perhBeszoiB40est er 2
acid 1-benzyl ester 4-[2-Carboxy-2-(94fluoren-9- 2-(9H Fluoren-9 3

yl met hoxycar bonyl am no) - et hyl ] - yl met hoxycar bonyl am no)-3-(1 H

i m dazol e-1-carboxylic acid tert-butyl im dazol-4-yl)-propionic acid ester
4 5-Benzyl oxycar bonyl am no-2-tert- 2-Am no-5-benzyl |_am no-

DUt oxy Ca IO M aLESaTE It 8122 BB ATAABTBUR I ory S BF A9 2

2-tert- B%Q&%é%‘é@é’p’r‘n@mirﬁb%@mw at 204 nav@emgth.hy| - but yri c acid net hyl
butyric acid nmethyl ester ester Thnru&Fout irh{ S . af%lé g\ati on, various

publ i cations aFhe presessavasdapeatertion alf ¥de e hsyaes N [HE%E" publ i cations in
their entireties are hereby incorporated by reference into this
application for all purposes. 10 |t_w.ll be apparent to those skilled in
the aft tTﬁ%‘eﬁaﬁr@ﬁ%h%ﬁicﬁ@%ﬁdi%rﬁse'%% FiQf‘zgfa'iﬁati ons can be made in the

present invention wthout departingfromthe—secope—er—spirit+—of—tie

ToCOPTT Ot

i nventi on. gflrper enbodi nesubswitet he i nvention will be Bregietent to t hose
skill ed iAthe—art—fromconsideration of the specification and practice of
the inventign di-eetRsegcirbomlaminp-phenyint e Rdutinetdaphenierrepidir Fiat i on and
exanmpl es be 'congirogiorecacid mthykestepl ary onl y mathiBSt&rt rue scope and spirit
of the invention being indicated by the follow ng clainms. WO 03/095440
PCT/ 1 BO3/ 01840 at i cl|ai r.red%h. 1. A nethod of meking a conpound of
the formula (111 1,@’%53"0@?3 yiagiiio- 5 cHz2-Aptina-succinc widwrbeeavhestes R s
phenyl - (CH2)am , FbKEPRAYI§¥2) m, (C3- Clo) cycl oal kyl - (CH2) m, (Cl-

4-[2-Carboxy-2—(9H-ﬂgoren-9- 2-(9H-Fluoren-9-
3 ylmethoxycarbonylarmno)_-ethyl]— ylmethoxycarbonylamino)-3-(1H-
imidazole-1-carboxylic acid tert-butyl imidazol-4-yl)-propionic acid
ester
5-Benzyloxycarbonylamino-2-tert- 2-Amino-5-benzyloxycarbonylamino-
4 butoxycarbonylamino-pentanoic acid pentanoic acid
5 2-tert-Butoxycarbonylamino-3-methyl- 2-Amino-3-methyl-butyric acid methyl

butyric acid methyl ester ester

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.

10 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
spirit of the invention. Other embodiments of the invention will be apparent to those
skilled in the art from consideration of the specification and practice of the invention
disciosed herein. It is intended that the specification and examples be considered as

15  exemplary only, with a true scope and spirit of the invention being indicated by the

following claims.



C6) al kyl or (C2-C9)heteroaryl-(CH2),n, wherein each of said phenyl,
napht hyl, (C3-Clo)cycl oal kyl or (C2-C9)heteroaryl novieties of said
phenyl - ( GM@)ogi0954m@pht hyl - (CH2) m, ( C3- Cl0) cycl oal kyl - ( CHPLCmIB03/01840
(C2-C9) heteroaryl -(CH2) m groups may 4ptionally be substituted with one,
two, or three substituents independently selected 10 fromthe group
consi sting of hydrogen, halogen, CN, (Cl-C6)alkyl, hydroxy, hydroxy-
(C1-Co)al k (C1-C6) al koxy, (Ci1-Cg)al koxy(Cl-C6)al kyl, HO (C=O) -
(C1-Co) aIVNE]/Qt—I@H' redd:-, HO (C=O) - (Cl- C6) al kyl ,

(C1-C6) alkyl - G fEefidlo éﬁ%lak@)aadwoun& SilhEtralleylita1{1g=0) - O,

(C1-C6) al kyI (CO-0(C1- | kyl, H(O=C)-, H(O=C)-(Cl- 06) al kyl,

(C1-Co) al kyl (O=C)-, (C1-Cs)gf’kyl (O=C)-(C1- CG) al kyl, NQ2, anino,

(C1- Co6) al kyl am no, 15 [(Cl-0B)al k 2am no, am nd%Cl Co6) al kyl ,

(C1-Co6) al kyl am no( C1- C6) al no( Cl1- C6) al kyI ,

H2N- (C=0) -, (Cl-C6) al kyl HzNH-(C-E))
H2 N( C:O)-(Cl Co6) al kyl, (Cl-C6)ab
[ (C1l-C6)al kyl ] 2N—(C=O) (C1- C6) al kyl
(C1-C6) al kyl (C=0)-[ NH] ( C1- C6) al kyimal-1)
(C1-C6) al kyl (C-O) LN( Cl- C6) al kyl] (C1-C6)al kyl, 20 (Cil-C6)al kyl -S-,

(Cl- 06) al kyl - (WB&FI:  (C1- C6) al kyl - SCR-, (C1-C6)al kyl - SO2- NH-, H2N- SC2-,
H2N- S@- ( C1- cesm 2ibighbny (SO naHOYI KD 500 - CEC B kyHCH:)n, (C«

bhenoxy,  BeREYIBIGr GG oeTb AT oMo Sopest o REFAE BNl P e
(C2- ) heft®pkydicallgn@r (Eé-@g)lﬁéterbarmeoiéile@of saidashenple(Cll - triaehiit hod
PCT) | B3 G1bo. (B3CaMRRICbur ohjerEoB R <o 954§?ot ecti ng
group, W ghidah sfuRaivdth ode, w\/ocrerc thoes stmbstrtmmm@dapeml@pﬂuﬁﬂp t he
for rTU1I Oa (flrc:)anwlthe %roup? 05r123|s ing 0 H?)hydrogen, halogen, CN, (C+-Cg)alkyl, hydroxy, hydroxy-

(C4-Ce)alkyl, (C4-Ce)alkoxy, (C4-Cg)alkoxy(C4-Ce)alkyl, HO-(C=0)-, (C4-Ce)alkyl-O-

(C=0)-, HO-(C=0)-(C4-Cg)alkyl, (C4-Co)alkyl-O-(C=0)~(C1-Ce)alkyl, (C1-Cg)alkyl-

(C=0)-0-, (C4-Cg)alkyl-(C=0)-O-(C+-Ce)alkyl, H(O=C)-, H{O=C)~(C-Ce)alkyl,

(C4-Ce)alkyl(O=C)-, (C4-Cg)alkyl(O=C)~(C+-Cs)alkyl, NO,, amino, (C4-Cg)alkylamino,

15  [(C+-Ce)alkyll;amino, amino(C4-Ce)alkyl, (C+-Ce)alkylamino(C+-Ce)alkyl,
[(C4-Ce)alkyl];amino(C4-Ce)alkyl, HoN-(C=0)-, (C4-Cg)alkyl-NH-(C=0)-,
[(C4-Ce)alkyl]2N-(C=0)-, HN(C=0)-(C+-Ce)alkyl, (C+-Ce)alkyl-HN(C=0)-(C+-Ce)alkyl,
[(C+-Ce)alkyl]2N-(C=0)-(C+-Ce)alkyl, H(O=C)-NH-, (C4-Ce)alkyl(C=0)-NH,
(C+-Co)alkyl(C=0)-[NH](C+-Ce)alkyl, (C1-Ce)alkyl(C=O)-{N(C+-Cs)alkyll(C+-Cs)alkyl,

20  (C4-Co)alkyl-S-, (C4-Ce)alkyl-(S=0O)-, (C4-Cg)alkyl-SO2-, (C1-Ce)alkyl-SO2-NH-, HzN-

S0,-, Ho,N-SO,-(C1-Ce)alkyl, (C4-Co)alkylHN-SO-(C4-Co)alkyl, [(C4-Ce)alkylloN-SO,-
(C1-Co)alkyl, CF3S0s-, (C1-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(C5-Co)cycloalkyl, (Co-Co)heterocycloalkyl, and (C,-Cg)heteroaryl; and
mis0, 1,2, 3,0r4
25  wherein the method comprises reacting a compound of the formula (IVa1-1)

§ O=C)-NH-, (Cl- CB) al kyl (C=0) - NH,



RR NHOCH3 5 (llal-1) O wherein RL is (C2-C9)heteroaryl optionally
substituted with one, two or three substituents independently sel ected
from t he woaapossansi sti ng of hydrogen, hal ogen, cyano, (@CTGB)II1KYI
hydr oxy, hydroxy-(Cl-C6)al kyl, (C, -C&2al koxy, 10 (C, -C6)al koxy(Cl-C6) al kyl
HO (C=O-, (C -Co)al kyl-O(CO-, HO (C0O -(C1-Co)al kyl,

(Cl-C6)al kyl -O- (C=0O - (Cl-C6) al kyl, (Cl-C6)al kyl-(C=O-0,

(Cl-Cg)al kyl - (C=O0 -0 (ClL-GCg)al kyl, H(O=C)-qy, H O=C)-(Cl-C6)al kyl,

(C1l-C6) al kyl (C=C)-, (C1-Co)al kyl (O=C)- (C1-/Cb)al kyl, N2, am no,

(C1-Co) al kyl am no, [(Cl-C6)al kyl]2am no, a Cl1- C6) al kyl

(C1-Co) al kyl am no(C, -C6) al kyl, [(Cl- yl ] 2afi no( Cl1- CB) al kyl ,

H2N- (C=0) -, 15 (Cl-C6)al kyl -NH (C=0O /£ [(Cl-C6)al kyl ] 2N-(C=0 -,
H2N(C=0) - (C, - C6) al kyl, (C1-C6)al kyl -\ HN\( C-é)@l- Cl- C6) al kyl ,

[ (Cl-C6)al kyl ] 2N- (C=0O) - (C1- al gyl , M O= S\ ,  (C1-086) al kyl (C=0O) - NH,
(C1-C6) al kyl (C=O -[ NH] (C1- C6) yf« /( Cre CB) al kyl (C=0) -

[ N(C1- C6) al kyl ] (CL1-C6)al kyl, (|C1-C6)al kyl-S-, (C1-C6)alkyl-(S=0) -,

(C1- C6) al kyl -SQ2-, (C1-Co)al ¥l - SO2- NH-, H2N- SO2-, H2N- SO2- ( C1- C6) al kyl ,
(C1l-C6) al kyl HN-SO2 20 (Cl-Ceyal kyl, [(Cl-C6)al kyl]2N SQ2-(Cl1-C6) al kyl,
CF3S(3-, 1- I T - ; - cycl oal kyl

(C2-C9) he&'gP%g@%:%o%wl%el%,%%ﬁrgeP’(égw&lrﬂoﬁéﬁlrc%%I ;. R2 is phenyl-(CH2)m,
napht hyl - (CH2) m, (C3-C10)cycl oal kyl -(CH2) m, (Cl- C6)al kyl or

(C2- Cg) het,er oaryl - : ' j henyl , napht hyl,
(C3-C10) C?C| oam?tgé%r_%%%KI&?EQ@E{}%@?@%%@??&&J‘% sai d phenyl - (CH2) m,
napht hyl WO 03/ 095440 PCTRI BO3f01840 43 (CH2) m, éC3- Clo) cycl oal kyl - (CH2) m
or (C2-Cqg)heteroaryl-(CH2)J|m gr pups optional | y*'be substituted with one,
two, or three substituen i nge om t he group
consi sting of hydrogenr/hal ogen, G yl N\ hydr oxy, hydroxy-
(C1-Co6)al kyl, (C1-C6)al koxy,™ (C1- oxy(Gi - C6) alkKyl, HO (C=0) -,
(Cl-CB)alkyl-O05 (C=O-, HO(CO-(C1- :
(C1- cejal kyl - O (C=0) - ( C1- C6) allajtl) ( Cl- B) al kyl - (C=0)- 0O,
(Cl-06)al kyl - (C=0) - O (Cl-C6)al kyl, H O=C)-, H(C=C)-(Cl-C6)al kyl,
(C1- c6) al KGO0 -, (C1-C6)al kyl (O=C)- (C1-C6)al kyl, N2, ani no,
( C1- 06) al ky!l amiRads (C-AGaDibtarsar dntiopalreubgitutecrivils ota.- tee Pathess |

i o SR e B g e e
H2N( C=0) - (cfanc06} aCRsikyl, [yOto@sharegHOHeBkD) (G cdaatsdah kyl |

10 (C4-Co)alkoxy(Cs-Ce)alkyl, HO-(C=0)-, (C+-Ce)alkyl-O~(C=0)-, HO-(C=0)-(C4-Ce)alkyl,
(C4-Co)alkyl-O-(C=0)-(C4-Ce)alkyl, (C+-Ce)alkyl-(C=0)-O-, (C4-Ce)alkyl-(C=0)-O-
(C4-Co)alkyl, H{O=C)-, H(O=C)-(C+-Cs)alkyl, (C4-Cg)alkyl(O=C)-, (C4-Ce)alkyl(O=C)-
(C4-Ce)alkyl, NO,, amino, (C;-Ce)alkylamino, [(C4-Ce)alkyl].amino, amino(C4-Ce)alkyl,
(C1-Co)alkylamino(C4-Ce)alkyl, [(C1-Ce)alkyl]zamino(C4-Ce)alkyl, H.N-(C=0)-,

15  (Cy-Co)alkyl-NH-(C=0)-, [(Cs-Ce)alkyl].N-(C=0)-, H,N(C=0)~(C+-Ce)alkyl, (C4-Cs)alkyl-
HN(C=0)-(C+-Cs)alkyl, [(C1-Ce)alkyllN-(C=0)-(C:-Ce)alkyl, H(O=C)-NH-,
(C4-Co)alkyl(C=0)-NH, (C+-Ce)alkyl(C=0O)-[NH](C4-Ce)alkyl, (C4-Cg)alkyl(C=0)-
[N(C+-Ce)alkyl](C1-Ce)alkyl, (C1-Ce)alkyl-S-, (C+-Ce)alkyl-(S=O)-, (C4-Ce)alkyl-SO;-,
(C4-Ce)alkyl-SO2-NH-, HoN-SO2-, HN-SO2-(C4-Ce)alkyl, (C4-Ce)alkylHN-SO,-

20  (Ci-Co)alkyl, [(C1-Ce)alkyl].2N-SO»-(C-Ce)alkyl, CF3SOs-, (C4-Ce)alkyl-SOs-, phenyl,
(Cs-Cqo)cycloalkyl, (C2-Ce)heterocycloalkyl, and (Cx-Co)heteroaryl;

R, is phenyl-(CH)-, naphthyl-(CHy)y-, (Cs-Cro)cycloalkyl-(CHz)m-, (C4-
Ce)alkyl or (Co-Co)heteroaryl-(CHz)n-, wherein each of said phenyl, naphthyl,
(Cs-Cro)cycloalkyl or (Cz-Co)heteroaryl moieties of said phenyl-(CH,).,~, naphthyl-




[ (C1- C6) al kyl ] 2N- (C=0) - (C1- C6) al kyl , H( O=C) - NH- Cl1- C6) al k =0) -
E% %g a:ql;y:OE;C:O)-{NI—ﬂ(Cl- C6) al kyl , ( ) a Jalkyl (&0 -

- al Wwolog@9xaue [ N( C1- C6) al kyl ] (C1- C6) al kyl Cl- C6) al lpgir/iBe3/
(C1-C6) al kyl - (S=0O) -, (Cl-0C6)alkyl -S0C43, (CL-C6) al( kyl - s)oz- m , I—?20|\1|?40802-
H2N- SO2- ( C1- C6) al kyl , (Cl-C6)al kyl HN- SO2- ( C1- C( 3) al kyl , ’
[ (Cl-C6)al kyl ] 2N-SQ2 15 (Cl-C6) al kyl, CF3sS®3-, (Ci-C6)alkyl-SO3-, phenyl,

P ekt Lo Bt o S TS PR BB 0
?))Or efﬁlh' |o€)a %@g}‘eﬁ?ﬁlﬂut@{j vaith%néorwmrahr(ewabstmentﬂaae@ﬁaentm selected 1) 2z s~, 00
a conpouniorothegieup FQﬂsiﬁgﬂgoalflrrégtfﬁ%él% g{%ﬁu%& %ﬁt'@éﬁhwya%gﬂf)tg form
?ln|d| Vo %% (G481 RETED gmg,w@ggge)am&m -Calpyli HO-(ChE)-c (Ediaky-OF the for nul a
i s hydr ox{C=63)- - @éﬁ) (G3- Cﬁ)ﬁ”ﬁ‘érrtlz‘iglbgﬁ @Fﬂﬁhh‘?@ @e é@fﬁs@ﬁr@ BJ)aI eXf o\r,\lhm(ilr :I "
(1a-1) Q)R- &,-ShARHE=0)-6HC -Cojalkyl, HO=C)-, HO=C)- oG

(C4-Ce)alkyl(O=C)-, (C4-Co)alkyl(0O=C)-(Cs-Ce)alkyl, NOy, amino, (C4-Cg)alkylamino,

[(C1-Ce)a|k‘yl]2amino, amino(C4-Ce)alkyl, (C1-Ce)alkylamino(C4-Ce)alkyl,

[(C+-Ce)alkyll;,amino(C+-Ce)alkyl, HaN-(C=0)-, (C4-Ce)alkyl-NH-(C=0)-,

10 [(C+-Co)alkyl]N-(C=0)-, H.N(C=0)-(C1-Cq)alkyl, (C4-Cg)alkyl-HN(C=0)-(C-Ce)alkyl,
[(C4-Ce)alkyl]2N-(C=0)~(C:-Ce)alkyl, H{O=C)-NH-, (C4-Cg)alkyl(C=0)-NH,
(C4-Cg)alkyl(C=0)-[NHJ(Cs-Ce)alkyl, (C+-Co)alkyl(C=0)-N(C1-Ce)alkyll(C+-Cs)alkyl,

(C4-Ce)alkyl-S-, (C+-Ce)alkyl-(S=0)-, (C1-Co)alkyl-SO.-, (C+-Cs)alkyl-SO2-NH-, HoN-
SO, H,N-S0,-(C1-Co)alkyl, (C1-Ce)alkylHN-SO2~(C-C)alkyl, [(C+-Ce)alkylloN-SO-

15  (C+-Ce)alkyl, CF3SOs-, (C1-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(Cs-Cyo)cycloalkyl, (Co-Co)heterocycloalkyl, and (C»-Cg)heteroaryl, and

mis0,1,2,3,0r4

wherein the method comprises:

a) reacting a compound of the formula (IVa1-1)
CHs

20
wherein P is a protecting group, with phosphoric acid to form a compound of the

formula (llla1-1)
Ry

(IMa1-1) © - and



(la-1) H3C CH3 5 OH wherein: RlL is (C2-C9)heteroaryl optionally
substituted with one, two or three substituents independently sel ected
from t he wyoeaposransi sti ng of hydrogen, hal ogen, cyano, (@CTaB)3A1KRY0

hydr oxy, hydroxy-(Cl-C6)al kyl, (Cl-CeMal koxy, 10 (Cl-C6)al koxy(Cl-C6)al kyl,
HO (C=O -, (Cl-C6)al kyl-O(CO-, HO (C=0O -(C1-Co)al kyl,

(Cl-C6) al kyl -O (C=0) - (C1- C6) al kyI (C1-C6) al kyl - (C=0) - O

Cl1- Co6) al kyl - (C=O Cl-
) Shiome bbb e R s R 2
( Cl- C8) al jhrif the Pormlu(z0R~COPa kiR s Iniroxamirmalogen.Cé) al kyl
(C1-Co6) al kyl am no(Cl1-C6) al kyl, [ (Cl-C6)al kyl ] 2am no( C1- C6) aI kyl ,
H2N- (C=0) -, 15 (Cl-C6)al kyl -NH (C=0O -, [(Cl-0C6)alkyl]2N-(C=0 -
H2N( C=0) - § C1- CR)dthod! of rh&iindB)ahiiaund oFNEGa@)ul4 (2-106) al ky!
[ (C1- C6) al kyl ] 2N- (C=0) - (C1- C§) al k)ﬁl H(O=C) J\H, (Cl1- C6)a| kyl (C=0) - NH,

(C1- 06) al kyl (C=0) - [ NH] (C1- Ce)jal kyly? (C1-Cs) 4l kyl (C=0) -
[ N(C1- C6) al kyl ] (C1-C8) al ky;gJESL
) al

(Cl- 08) al kyl - (S=0) -
(Cl- 06) al kyl - SQ2-, (Cl- CB) | SOp-, H2N- S2- (Cl- CB) al kyl |

(C1- C6) al kyl HN-S02 20 (C1 ) al W§R$ 2N- SO2- ( CL- C8) al kyl
CF3SM-, (Ci1-Co)alkyl-S03-, phenyl C3- ElO) cycl oal kyl ,

(C2- C9) het er ocycl oal kyl and (Cc2- 69)9 ter l; R2is phenyl -(CH2) m ,

napht hyl - (CH2) m, (C3-Clo)cycl oal kyl-(CH2) m ] (Cl- C6)al kyl or

(C2-C9) heteroaryl -(CH2) m, wherekm1pach of s id phenyl, naphthyl,

(C3-C10) cycl oal kyl or (C2-C9)heteroaryl noi s of said phenyl-(CH2) m,
napht hyl 25 (CH2)m, (C3-C10)cycl oal kyl -"€H2) m 6F= (C2- C9) het er oar yl - (CH2) m
groupssmay opti onaIIy be substituted with off, two, or three substituents
i ndependep, {9 rﬁel ected fromthe group consisting of hydrogen, hal ogen, CN,

(C-Coyal kyl | (o @aainebargamiepionsly ARt Bl amis P 1. (o0 -

(C-Co)al EMlllns'tlQ‘ (sqn@p' en H%/(s@%@ed(f@mtﬁ@)gﬁddp)donsstmg of hydrogen, halogen,

(C, -Co)al ky (§(u (Cl )arllk x-{i«- %?(gllaéy@%%C—O o,

B o el

6 xy(C alfi) A =Cdalk »H @g)alkyl,

5 Rl s e,
- Colalkyl (( igl(®yC)-2(G,

NG9 - Z(C:-C,;%\ kyliKI 2, amlno (C1-Ca) Ik}jllamlno &(_31- 6)g&yl]2am}no a%lrfo(Q Ce)alkyl,
(C1-Ce)alkylamino(C+-Ce)alkyl, [(C+-Cs)alkyl];amino(C+-Ce)alkyl, H:N-(C=0)-,

15  (C4-Coalkyl-NH-(C=0)-, [(C-Ce)alkyl].N~(C=0)-, H,N(C=0)-(C4-Cg)alkyl, (C4-Ce)alkyl-
HN(C=0)~(C4-Cg)alkyl, [(C1-Cs)alkyll.N-(C=0)-(C+-Cs)alkyl, H(O=C)-NH-,
(C4-Ce)alkyl(C=0)-NH, (C4-Co)alkyl(C=0)-[NH](C4+-Ce)alkyl, (C1-Ce)alkyl(C=0)-
[N(C4-Ce)alkyl](C+-Cs)alkyl, (C1-Ce)alkyl-S-, (C+-Ce)alkyl-(S=0)-, (C+-Ce)alkyl-SO2-,
(C1-Co)alkyl-SO2-NH-, HoN-SO-, H,N-SO-(C+-Cs)alkyl, (C4-Ce)alkylHN-SO,-

20  (Cy-Co)alkyl, [(C1-Co)alkyl]oN-SO2~(Cs-Ce)alkyl, CF3SOs-, (C4-Ce)alkyl-SOs-, phenyl,
(Cs-Co)cycloalkyl, (Co-Co)heterocycloalkyl, and (C,-Co)heteroaryl;

R; is phenyl-(CHa)m-, naphthyl-(CHz)n-, (Cs-Cyo)cycloalkyl-(CHz)m-, (C4-
Ce)alkyl or (Co-Co)heteroaryl-(CHz)m-, wherein each of said phenyl, naphthyl,
(Cs-Cro)cycloalky! or (C,-Co)heteroaryl moieties of said phenyl-(CHy)m-, naphthyl-

25  (CHa)m~ (Cs-Cyo)cycloalkyl-(CHz)y- or (C>-Co)heteroaryl-(CHa)n- groups may

optionally be substituted with one, two, or three substituents independently selected

from the group consisting of hydrogen, halogen, CN, (C+-Cg)alkyl, hydroxy, hydroxy-



[(C -0C6)al kyl ] 2N-(C=O) - (C,-C6)al kyl, HHO=C)-NH, (C, -GC6)alkyl (C=0) - NH,

(Cr-06)al kyl (C=O-[NH (C, -Co)al kyl,

(C, -C6)alwolog@esde [ N(C, - C6) al kyl ] (C, -C6)al kyl, 10 (C, - C6) @CiryBoiBs40

(C -06)al kyl-(S=0 -, (C, -0C6)alkyl-SO4s5, (d-0C6)al kyl -S02-NH, H2N- SO2-,
H2N- SO2- ( C1- C6) al kyl , (Cl-C6)al kyl HN- SO2- (d - C6) al kyl ,

[ (Cl-Co) al kyI]2N—SOZ (d-cCo6)al kyl, CF3S@3-, (C, -Co6)alkyl-S03- phenyl,

Phonons s REREISHergEof, I SR e CECS Rl et
hydroxy(c&&@;; #idgt=o) dsﬁ'lkym@d:&aﬂkw@é@m (b Cy syl - (CH2) g

é%nﬁg)? eroca/cl o 1%%%@#&) &6)%11’?%%@ ‘rLﬁ g@_)e)((égééé?%ét erocycl oal kyl ,

(C2- C9) he <b§rc§g?enw| o—m}e (mLcm@l(mm)t(bybs)gn@luu@zrmym@e(@@p)alkalammo/
substitute

f
o ogen, e ogeraganeme b aiigT CoRGPRIPCRERAR, “0C &) 2Pyl

E Ccll %g 2: t@f&gmﬂhé\@h@)@é éﬂ@mzmm@@)al(wbe)wlﬂ@m@@@)-
(G- Og) a1 K Cobedby ) GG C okl i Ryl kLG C-Cola,

(C -Co)al J-C%QR NQC—@(Cmé)élkWH'ICO#ﬂ()M) {C+-C) WNP@G) al kyl', (Cl1-Co)

' oy a Gt ARk Bk iR N ol By ki

[(8 %): 5 CQOﬁﬁQ/Iadgﬂﬂ)n (CR2BLISAB0,r, (25-ChalkyleR) aNKy IH2NH- ( C=0) -
I[-I(N( c=0) - ) (§0¥ ;%13&%4(0) Fe)é@-‘/&ﬁ &ﬂ@ %%’NF% ’a'kg’gé‘) ?ﬁéﬁwﬁ{ 26 - N
S St voa pumemionemy

(C. - 08} al (G alkyl ((éz C&%%“@F'Légé a“‘?@e@l@@fé{%&"r SO2- NH- . HEN- SC2- |

H2N- SQ2- (C, - CGk isk»?,hro deR, (78 Myylhwogozcaos)(a@xmydxbmc, _Coalkyl,

(G- ) ?'gér A oS, G boty RSP R TR s o
Q/S:ﬂ o?gn \M(n %)ﬁ%@bg)ﬁcecgg) - AReAg- (CBIE)q-Rér aaphitiyb(CHdyetwhereimsaid t hF n|r E) L ogen
opti onal | ﬁpzs%'éﬁit?rt%ﬁlf“é??'w zébﬁsh%?m?wg pé‘%@?%béﬁ’ﬂtﬁy'&@ﬁg’é g P
PCT/ | BO3/ @&y éﬁ)sﬁt@t@c\hmbﬁewmm bebsgtuets fmmnmes;mupgcoususmmfogen hal ogen,
%in%e) g%w%g%% l@é'@ggm kcglprru? {e- ?%I&&loﬁ%ré Clh)%%) cea%gégélm@’
(c1 C6) aI @fﬁ%ﬁk@l%& ca)é@l gxe&bﬂl (C>CRHY-O- «;—Gaegm kGHQ)-(C1-Co)alkyl, 100 s
(C1- 06) al KytColllef- %% =Qr &w‘i (@%ﬁ% l% ?@T%géf:ap % @é}a %Q(C%)Qf’kw NCR,
am no, (C4-Cs)alkyl, H({O=C)-, H(O=C)-(C+- Ce)alkyl (C4-Ce) alkyl(O =C)-, (C1-Ce)alkyl(O=C)-
(C+-Ce)alkyl, NO,, amino, (C4-Ce)alkylamino, [(C+-Ce)alkyllz amino, amino(C4-Cs)alkyl,
(C4-Ce)alkylamino (C4-Ce)alkyl, [(C4-Ce)alkyl];amino(C4-Ce)alkyl, HoN-(C=0)-,
25  (C4-Ce)alkyl-NH-(C=0)-, [(C1-Cs)alkyl]2N-(C=0)-, H:N(C=0)~(C+-Ce)alkyl, (C1-Ce)alkyl-
HN(C=0)-(C4-Ce)alkyl, [(C:-Ce)alkyl]=N-(C=0)-(Cs-Ce)alkyl, H(O=C)-NH-,
(C1-Co)alkyl(C=0)-NH, (C-Cq)alkyl(C=0)-[NH](Cs-Cs)alkyl, (C-Co)alkyl(C=0)-
[N(C4-Ce)alkyl](C-Cs)alkyl, (C+-Ce)alkyl-S-, (C4-Ce)alkyl-(S=0)-, (C4-Ce)alkyl-SOg-,
(C4-Co)alkyl-SO2-NH-, HoN-SO,-, HoN-SO2~(C;-Cy)alkyl, (C1-Ce)alkylHN-SO2-
30  (Cs-Cealkyl, [(C1-Co)alkyl]2N-SO~(C1-Ce)alkyl, CF3SOs-, (C+-Ce)alkyl-SOs, phenyl,
(Cs-Cro)cycloalkyl, (Co-Co)heterocycloalkyl, and (C-Cg)heteroaryl;
Rs is hydrogen, (C-Ce)alkyl or amino; or
R, and Rs together with the nitrogen atom to which they are attached forma
(C2-Co)heterocycloalkyl group optionally substituted with one or two substituents



(C1- C6) al kyl am no, [(C1-C6)al kyl]2am no, am no(Cl-C6)al kyl,

(Cl-Co)al kylamino (Cl-C6)al kyl, [(Cl-C6)al kyl]2am no(Cl-C6)al kyl,

H2N- ( C=O WP 03@454@6) al kyl - NH (C=0) -, [(Cl-C6)al kyl ] 2N- ( C=@CT/1B03/01840

H2N( C=0O) - (C1- C6) al kyl, (C1-Co) al kyl - HM( C=0O) - ( C1- C6) al kyl ,

[ (C1l-C6)al kyi] 2N-(C=O - (C1-C6)al kyl, H(O=C)-NH, (Cl-0C6)alkyl(CO-NH, 10
(C1- C6) al kyl (C=O -[ NH] (C1-C6) al kyl,

C1- 08) al kyl (C=0 - [N(C, - CB) al k -
(0l (GO N G S G ebitey o BIB Sory o
F(chi‘klsgg) ﬁmﬁéﬁ‘f_’d“b‘* (G )elig), aC k&é)hikbﬁom&malméyé@ I@a alkyl, HO-(C=O)-,

a y

(C3- C10) cffo P(Qécééﬁé%k@fé F@TCG)%% @a%% Ctsgﬁ%’arphenylls m

is 0, 1, ét ée,aueyl (é—O)aod (CgC@Qlkw (2708)-0-(C,-Cnfetyt i H(OEBE, HEDFR)E conpri ses: a)

r28a\(/:\/£1le5r gl (Pﬂicq)%kyé (Em &@b@'ﬁﬁ@g%@nggﬁ‘ )Wﬂ? @?ASCE%FW GATO f or mozocc?rrpylljndp
of the Aiyldrhing! [(®ka@gam.mmmm1@m| (Ch- Dh)alkyl?a)nlmb WO 03/ 095440
for GLSOS’M’ B o e AR SRR RSB SR 1) o
hal ogen,  f(e,-CoRRYyRN-@=TI REN@=0)(De-Chafiop, | (6-Ch)aidyHIN(BMBEAC-Colalkyl
[(C4-Ce)alkyl]oN-(C=0)~(Cs-Ce)alkyl, H{O=C)-NH-, (C4-Ce)alkyl(C=0)-NH,
10 (C4-Ce)alkyl(C=0)-[NH](C+-Cs)alkyl, (C4-Cs)alkyl(C=0)-[N(C+-Cg)alkyl](C+-Ce)alkyl,
(C+-Ce)alkyl-S-, (C1-Ce)alkyl-(S=0)-, (C1-Cs)alkyl-SOz-, (C+-Cs)alkyl-SO,-NH-, HaN-
SO,-, HiN-SO»-(C1-Co)alkyl, (C1-Cs)alkylHN-SO2-(C+-Cs)alkyl, [(C1-Ce)alkyl]-N-SO-
(C4-Ce)alkyl, CF5S0s-, (C1-Ce)alkyl-SOs-, phenyl, (Ca-Cio)cycloalkyl,
(C,-Co)heterocycloalkyl, and (Cz-Co)heteroaryl;
15 mis 0, 1, 2, 3, or 4; and
qis0,1,2,3,0r4,
wherein the method comprises:
a) reacting a compound of the formula (IVa1-1)

20 wherein P is a protecting group, with phosphoric acid to form a compound of the

formula (llla1-1)




OH CCH3 RLNHCH3 (llal-1) O ; and 5 c) reacting the conmpound of the
formula (lIlal-1) so forned with an amne having a forrmul a NHR4R5, wherein
R4 and R5warog/ogkafio ned as above. 4. A nethod of making a cecpaBesiisdo t he
formula (1Va2-1) CH3 CH3 R2 O Il 4H3+ RO I1-0O (lVvVa2-1) O 10 wherein:
R2 is phenyl-(CH2) m, naphthyl-(CH2)m, (C3-Cl0)cycloal kyl-(CH2)m , (Cl1-
C6) al kyl or (C2-C9)heteroaryl-(CH2)m, wherein each of said phenyl,

1D IV, o RSB KRS BT T it et

(C2-C9) heﬁ@rr@mykorﬁ@da%nmgx)qmrmmy i<l Bydoqtyi amlalogyn b@fomm@qmmwéé% th one,
two, or three s tituents independently selected fromthe group

consi sti ngedermMiA ﬁ'@&éx hal ogen, CN, (Cl-C6)alkyl, hydroxy, hydroxy-
(C1-C6)al kyl, (Cl-C86)al koxy, (
(Cl-CG)aIkyI-O (C=0O -, (C=
(Cl-Cg)al kyl-O- (C=0O - (C1- -QB-O

(Cl-C6)al kyl - (C=0 - O (G4 CG) kyI ) -, ON( Cl1- CG)aIkyI 20
(C1- C6) al kyl (O=C)-, (Ci1-Ce6)alkyl (05
(C1- C6) al kyl am no, [(Cl-C6)al kyl]2amn am no( Cl1- C6) aI kyl ,

(C1-C6) al kyl am no( Cl1- C6) al kyl , Maf-)C1- 06) a? kyl ] 2am no( Glarido) al kyl ,

H2N- (C=0) -, (Cl1-C6)al kg/l “NH (C=0) - 3/095440. PCT/ | BO3/ 01840 48

[ (Cl- CB) al kyl ] aNepeting)tDe CoppGURd ©f f(eéflf fiadyt) so formed with an amine

(C1- C6) al kylis dgy(‘ cY Nm@@r&b{m andl R@ére@fﬂb&yé bRdve( C=0) - (Cl1- C6) al kyl ,
H( O=C) - NH-, ? C6) al kyl (C=0 -NH, (Cl-C6)alkyl (C=0)-[NH (C1-Cs)al kyl,
(C1-Cg) al kyI (C=O0-[N(C1-C6)al kyl](C1-C6)al kyl, (C1-C6)alkyl-S-,

(C1- 08) al gyl - ( B7Rdthod bGhaliR) Alkmbodr the IGAm@B [letb&y) - SC2- NH-,  H2N

- C6) al koxy( Cl1- C6) al kyI HO (C=0O) -
(Cl C6) al kyl
k

2O

10 wherein:
R, is phenyl-(CHz)m-, naphthyl-(CHz)m-, (C3-Cyo)cycloalkyl-(CHz)mm, (C1-

Ce)alkyl or (Co-Co)heteroaryl-(CHz)-, wherein each of said phenyl, naphthyl,
(Cs-Cio)cycloalkyl or (C,-Ce)heteroaryl moieties of said phenyl-(CHz)m-, naphthyl-
(CHo)m (Ca-Cyo)cycloalkyl-(CHz)n- or (C,-Co)heteroaryi~(CHz)m- groups may

15  optionally be substituted with one, two, or three substituents independently selected
from the group consisting of hydrogen, halogen, CN, (C4-Cg)alkyl, hydroxy, hydroxy-
(C4-Ce)alkyl, (C-Co)alkoxy, (Cs-Ce)alkoxy(C-Ce)alkyl, HO-(C=0)-, (C4-Ce)alkyl-O-
(C=0)-, HO-(C=0)~(C4-Ce)alkyl, (C4-Cs)alkyl-O-(C=0)-(C4-Ce)alkyl, (C+-Ce)alkyl-
(C=0)-0-, (C;-Cg)alkyl-(C=0)-O-(C4-Ce)alkyl, H(O=C)-, H(O=C)-(C4-Ce)alkyl,

20  (C4-Ce)alkyl(O=C)-, (C1-Ce)alkyl(O=C)-(C+-Cq)alkyl, NO2, amino, (C4-Cg)alkylamino,
[(C4-Ce)alkyl],amino, amino(Cs-Cg)alkyl, (C4-Ce)alkylamino(C4-Ce)alkyl,
[(C+-Ce)alkyl];amino(C4-Ce)alkyl, H2N-(C=0)-, (C+-Ce)alkyl-NH-(C=0)-,



5 SO2-, H2N- SO2- (Cl1- C6) al kyl, (Cl-C6)al kyl H\- SO2- ( C1- C6) al kyl

[ (Cl-C6) al kyl ] 2N- SQ2- (Cl-Co6)al kyl, CF3SO3-, (Cl-C6)al kyl -SC3-, phenyl,
phenoxy, wemapbamy, (C3-Cl0)cycloal kyl, (C2-C9) heterocyclrealiByid/gisand
(C2-C9) heteroaryl; RO is and is pheny4s, naphthyl, (C3-C10)cycl oal kyl,
(C1l-Co)al kyl or (C2- C9)heteroaryl, wherein each of said phenyl, naphthyl,
(C3-C10) cycl oal kyl or (C2- 10 C9) heteroaryl groups may optionally be

o e PG h Heg
m so, 1, 2 é}a ngceop(cmt(es)ml HO=)iN-| et corrpound of t he

formi s (1 6= Comstu e A P@Jﬁﬁ&%@g‘% A 2 et hod

a prot ectﬁ%&e&}'
of maki ngA-c,pMPBNACHT,)bikg-(Ee0RI(Gr- o)l SOL) (@-%aI@@OzF&HNHbNO CH3 O

fa2-1) 20 wh d th
one. ¢ P ﬁhié% (BRI oS SRt P RO fo PN S EF U
consi stl n dwlir OBSSD,-, [18l-Cglaliyl-SM- QﬁieﬁﬁSMOK&CDBth)@WOl84O 49 cyano,
C1- C6) al 1- | k ,
E Cl- csg iy @@edgf@@%l@ﬁ%?@%@ '%ﬁ)a?ﬁ%tgf)“% (0 .
'(%1 ( &j)o) | (k C|1 cg;_ Bldilis phdcngﬂlféeéﬁ“)t?yl k(wemch_ ¢Cloakyk @a-%a'wlm( o0
a a [ -
H =) o mipiaRlPereh Seg) i syl sced tanrpEh, (o) hiiher €
10  Cg)heteroaryl groups may optlonally be substituted with one, two, or three
substituents independently selected from the group consisting of halogen, cyano, and

(C4-Ce)alkyl; and
mis 0,1, 2, 3, or 4;

wherein the method comprises reacting a compound of the formula (IVa1-1)
CHg

15
wherein P is a protecting group, with a compound of the formula Ry-SO,-OH.

5. A method of making a compound of the formula (INa2-1)
0 Ry

(Ia2-1)

20 wherein:
R, is (C,-Co)heteroaryl optionally substituted with one, two or three

substituents independently selected from the group consisting of hydrogen, halogen,



5 (Cl-C6)al kyl, NO2, am no, (Cl-C6)alkylam no, [(Cl-C6)alkyl]2am no,

am no( Cl- C6) al kyl, (C1-C6) al kyl am no( C1- C6) al kyl

[ (Cl- C6) awvkbyBjo2ami no( C1- C6) al kyl , H2N- (C=0)-, (Cl-C6) al kylcCTNBbY/(TS4) - ,

[ (Cl-C6)al kyl ] 2N- (C=0O -, H2N( C=0) - ( C149C6) al kyl , (Cl-C6)al kyl -

HN( C=O) - (C1- C6) al kyl , [(C1-C6)al kyl ]2N- (C=0) - (C1-C6)al kyl, H(O=C)- NH,
(Cl-C6)al kyl (C=O -NH, (Cil-C6)al kyl (C=0O-[NH] (C1-C6)al kyl, (C1-C86)alkyl (C=0

10 [ N( Cl- CB) al kyl].( Cl- C6) al kyl - (S=0) -
(Cl[CES) alqwl|)1§1 $@é ]g' ('diy%@s %WP’QVSA&%E%‘VW{Q@%ES%H%BEOJ cg ceg al kyl
(C1- Co) al(&gdﬂﬂéhk&gc 5 HD-IGHO)-, [(CFC:) a8y DK G+ P RNHBAR=0B(C eagalkikty | |,

(Cgsg) he(%‘m% HBB(()EQI) C‘aﬁﬁgP@Zeéﬂiﬁ Wiﬁcg? oar 2(?)/&#-126‘1 éﬁb('l S O “(CH2) m
?%pz)htcgyL e(t@e;‘rd%?[ﬁyl &3¢ 19@@%@(@@,?@22% (G:—JQ()g)alkyl((EI})- 16+ @S?Uﬂ’l@?c)or
(C3-C )c(%‘l%)ﬂk%{lw ra @9 &)@%‘@%@P%I[@ﬁ%@égﬁﬁgsal pheny
gggnlto Qy lma(d‘ @%% . Om&& @%ﬁ)kﬁzmb@fde}audyﬂzémxm eg)alkamicﬁre%r oaryl - 5 .Crﬁ)eﬁnt .
i ndependel@iiGplaly |@E‘t( Okt E(gm%sﬁ)é‘ m&ﬁ%é F%H@ORQ(Q%C G%Ekdl’ ogz )%rikgilsogen CN,
E% %g al il (dgy(@r @g)éakyh?z(dﬁa@é)élk%"@zg( C=0paEalialiyl H(I?-@B')lblt koxy,

HO- ( C=0) - (1 B8yKF k'bl) NF{&L‘%'E&(&WOWF@Q@%@F& %’t?(‘ﬁ%&%)l CB) al kyl -

(glo)ce 'Wi cHake| (& Clya@yplclzfae()émyl@)(@hcbﬁalkyl-(@@ﬁ» G+ GI{)QKYI)S;%GI ce) al kyl ,
c- &l WITEAT e i loa- o gl ol o

(Cl- C6) al fyla @f@ﬂ)ég &QIWI]ENJSOZ-Z& -CoakylCEFaBRy QCZdBEI)aiIQﬂ-SDsC@W%ﬂMkyI

FoN 0y, (e gsyanalih (CBurelyembrio ey SRR

E(C fl C6) i’ﬂkklw ] ﬂ%s(p@e I= CQ}rmC@n)aphthML(CHb)G\O:(C)s%byclc(ML@im ki@{ C=0) - NH,
a

(CL. C8 al ko vi_%)(Cz[Rr( te@)%(‘g‘w ¢ Wherei sach of said ppemyl.lapnifvl o
(Cl1- Co) al kylc, Wa|ky| (de emg aét&sdafﬁ%enesg Gllse@bpherii(GHaIR, NhthyH2N 30 / SO2-

F(Zchisgg) g(élg}d)w} zﬁﬁlﬂs@o Jeyqregl g@@i«i' H'%EF'%E‘)% m?@é‘ég%l PRYPS O phenyl,
pgngyhe?gﬂ;ﬁpﬁ?é’subsﬁ@%ﬁmmEvﬂﬁloksﬁree 4Lﬁzm@@r)thmdepeme@ny)a¢|@¢ ) gndr -
Y6 037 b5 RD tMWPBGQW%it@E(?fR%O%” nalioet r%\fl ACe %%&th’m?xwﬁw@g’r mul '
(1Valod) (E€HByalkyl, (C1-Co)alkoxy, (C1-Ce)alkoxy(Ci-Ce)alkyl, HO-(C=0)-, (C1-Celalkyl-O-
(C=0)-, HO-(C=0)-(C+-Cs)alkyl, (C4-Ce)alkyl-O-(C=0)-(C+-Cs)alkyl, (C4-Ce)alkyl-
(C=0)-0-, (C,-Cs)alkyl-(C=0)-0-(C:-Cs)alkyl, H{O=C}-, H(O=C)~(C,-Cs)alkyl,
(C4-Cq)alkyl(O=C)-, (C+-Cg)alkyl(O=C)-(C1-Ce)alkyl, NO,, amino, (C4-Ce)alkylamino,
[(C4-Cg)alkyl];amino, amino(C4-Ce)alkyl, (C1—Ce)alkylamino(C1-Ce)a|ky|,
25  [(Ci-Co)alkyll;amino(Cs-Co)alkyl, H2N-(C=0)-, (C+-Ce)alkyl-NH-(C=0)-,
[(C+-Co)alkyl]oN-(C=0)-, H;N(C=0)~(C;-Cq)alkyl, (C4-Ce)alkyl-HN(C=0)~(C+-Ce)alkyl,
[(C4-Co)alkyl]2N-(C=0)~(Cs-Ce)alkyl, H(O=C)-NH-, (C4-Ce)alkyl(C=0)-NH,
(C+-Ce)alkyl(C=0)-[NH](C+-Cq)alkyl, (C1-Ce)alkyl(C=0)-[N(C4-Ce)alkyl}(C+-Ce)alkyl,
(C1-Ce)alkyl-S-, (C+-Ce)alkyl-{8=0)-, (C1-Co)alkyl-SOz-, (C1-Ce)alkyl-8O2-NH-, HaN-
30 SO, HN-SO,~(Ci-Co)alkyl, (C1-Ce)alkylHN-SO.-(C4-Ce)alkyl, [(C4-Ce)alkyl]-N-SO,-
(C+-Co)alkyl, CF3SOs-, (C4-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(Cs-Cyo)eycloalkyl, (C2-Co)heterocycloalkyl, and (Co-Co)heteroaryl; and
mis0,1,2,3,0r4

wherein the method comprises:



CH3 (lVall-1 R2 O SNH wherein P is a protecting group, wth a conmpound of
the fornmula R9-S02-CH wherein RO is and is phenyl, naphthyl,

(C3- C10) cwoloambiayd , (Cl- C6) al kyl or (C2-C9)heteroaryl, 5 \waarBoaoisach of
sai d phenyl, naphthyl, (C3-C10)cycl oalkyl or (C2-C9)heteroaryl groups nmay
optionally be substituted with one, two, or three substituents

i ndependently selected fromthe group consisting of hal ogen, cyano, and
(C1- Co) al kyl t for of, t a (lva2-1) CH3 CH3 R2 O 11
NH3+ R9- S O ( g%com%%fgtl'}%forg@-lﬁa {1\95{711'1 he conpound (IVa2-1) so
formed with a corrpound having the fornmula RI=CO X, wherein RL is defined
as above and X is hydroxy or hal ogen. 6. A nethod of making a conpound of
the formula (11a2-1) R2 CH3 O ORL NHQ €k3 3 (lla2-1) 0 15
wherei n: WO 03/ 095440 PCT/ | B03/ 01840 1 is (C2-C9)heteroaryl optionally
substituted with one, two or thre ubstituents independently sel ected
fromthe group consisting of hy hal Qog, cyano, (C1-Co) al kyl,

hydr oxy, hydroxy- (Cl-C6) al al koxy,

wherein P is a protecting group, with a compound of the formula Rg-SO,-OH wherein
R, is and is phenyl, naphthyl, (Cs-Cio)cycloalkyl, (C+-Ce)alkyl or (C2-Co)heteroaryl,

5  wherein each of said phenyl, naphthyl, (Cs-Cso)cycloalkyl or (Co-Co)heteroaryl groups
may optionally be substituted with one, two, or three substituents independently
selected from the group consisting of halogen, cyano, and (C4-Cs)alkyl to form a

compound of the formuia (IVa2-1)

CHs

: and
10 b) coupling the compound (IVa2-1) so formed with a compound having the
formula R~CO-X, wherein R, is defined as above and X is hydroxy or halogen.

6. A method of making a compound of the formula (lla2-1)
)CL R2

o

(Ia2-1) 0

15  wherein:



(C1- C6) al koxy(C1-Co)al kyl, HO (CO-, (Cil-Co6)alkyl-0O(CO -,

HO (C=0O) - (Cl-C6) al kyl, 5 (C1-C6)al kyl -0 (C=0O) - (C1-C6) al kyl,

(C1- C6) alwplo3a3a@ - O, (Cl-C6)al kyl -(C=0 -0 (C1-C6)al kyl pCH(IBBB)1840
H(O=C) - (C1- C6) al kyl, (Cl-C6)al kyl (O=Gj1-, (Cl-C6)al kyl (O=C)- (C1-C86)alkyl,
N2, am no, (Cl-GC6)alkylam no, [(Cl C6) al kyl ] 2am no, am no(Cl-C6) al kyl,
(C1-Co6) al kyl am no(C1-C6) al kyl, [ (Cl-C6)al kyl ] 2am no( C1- C6) al kyl

foN C=0) (1. OB) ity W%@i%&fﬁ%ﬂy Mfgﬂfﬁ%?c@%ﬁ”ﬁ‘c%% T

E é :Cle Cg;s) ?td@ghtlé%g;s (rGeplndeblly E8ipetbdkfrom thé g]o@%) chirsisting pﬁ]yd@@eg; qukpqe@,_o) NH,
a
[ N( C1- C6) al? Fc@fa@‘g%ﬁi? hé’ﬁ’fx&ggcrcj’a'@é@ @’i@&&?&? al kyl - (S=

(Cl-08) al e?é%xy(Q(@Jall@fﬁ)%@*@ﬁ@@m@h)alkyl-w%% HOHEN D @mﬁ«m) al kyl,

(6.0 I Eh P R ey Lo

( CthCﬁ) Peicar@w lwblcxdgl gmdcx LC2-CoRKyb (@ Gaay(OFD)-,i (€-Fhalkyl(OT@H2) m
(L o) et Grioaloh NG aiHS, Cireraiofiae et Cha it iobAihd s lion,

( C3- C10) cym:lmaaikyramin(C)dl8), i & yatkyiamind(61- Ce)@lkalf Hsli(@= @h,enyl (CH2) m,

S?EELQVLHSA Nl £ SIS LR Lo - ORME" @1 £3faHy () m
Subst 16 UCANFCEOH A :[6C1i%zlalg'l]M(C=fO)dm-tGa)allm BUp=Cbhbkst i ng of | nydr ogen
(CL-08) al @@%ﬂ‘%@ir%ﬁ& Esiites O NERR LT (gl e OF Y,
HO- ( C=0) - (NFC+-CR)siky R Celaﬂlﬂﬁ 0B 6 150 (CEERHY B0, ACKGHARIEOS) al ky! -
(00 Lo P (e Bl MGy (52
(C1-C6) a' k@#@)&lm [(C1E<Cé$élk>ﬂ]6m$0§§(f3] -Zaaikylo CFaSDao(@icmm&{S@H phenyl,

e

HZN( C—O) ( CL- CR) & prygnyl-(OBL)CBIephiyi(CHY, Oty By (GHL)rr, (C
E g;f_l @C?é?k?yﬁy %(&Cﬁ%f%%la@éﬁbkylmeﬂn%a% ol?“s_tlid pﬁgﬂ,%)pmhbl}'l (C=O-NH, 30
( C1- C6) al kg)-CorBobiRg Gir-(Co ahkierdatyCinotaipabksdid phérgi(@e).al faphthg-
(1 )2 o 00 SR OB SRSTENYs ool 12 SC2
[ (C1-€6) abb%rﬂaﬂ%@%stn(tﬁid\m") aids Wa, oCRBSCRbstitS1ts @@)eaemqﬂntlygsﬂectquhenw
PRE0LY: Rl e e AT, oo SR ELERIEOEL P Ao d
4 (C4-Co)alkyl, (C-Cs)alkoxy, (C4-Ce)alkoxy(C+-Ce)alkyl, HO-(C=0)-, (C+-Ce)alkyl- -O-
(C=0)-, HO-(C=0)-(C4-Cs)alkyl, (C+-Ce)alkyl-O-(C=0)-(C+-Ce)alkyl, (C1-Ce)alkyl-
(C=0)-0-, (C4+-Cg)alkyl-(C=0)-O~(C-Ce)alkyl, H(O=C)-, H({O=C)-(C4-Ce)alkyl,

25  (C;-Cg)alkyl(O=C)-, (C4+-Cg)alkyl(O=C)-(Cs-Cs)alkyl, NO2, amino, (C4-Ce)alkylamino,
[(C4-Ce)alkyl];amino, amino(C4-Ce)alkyl, (C+-Ce)alkylamino(C4-Ce)alkyl,
[(C+-Cs)alkyl]zamino(C4-Ce)alkyl, H-N-(C=0)~, (C4-Ce)alkyl-NH-(C=0)-,

[(C+-Ce)alkyl]zN-(C=0)-, HaN(C=0)-(C+-Ce)alkyl, (Ci-Ce)alkyl-HN(C=0)-(C1-Ce)alkyl,
[(C+-Ce)alkyl]sN-(C=0)-(C4-Cs)alkyl, H{O=C)-NH-, (C+-Ce)alkyl(C=0)-NH,

30 (C4-Co)alkyl(C=0)-INH](Cs-Cg)alkyl, (C1-Cg)alkyl(C=0)-[N(C+-Cs)alkyl|(C+-Ce)alkyl,

(C4-Cg)alkyl-S-, (C1-Cs)alkyl-(S=0)-, (C+-Ce)alkyl-SO2-, (C1-Ce)alkyl-SO2-NH-, H>N-
S0,-, HoN-S0,~(C4-Ce)alkyl, (C;-Cg)alkyHN-SO,-(C4-Ce)alkyl, [(C1-Co)alkyl]o.N-SO_-
(Cs-Ce)alkyl, CF3SOs-, (C1-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,

(Cs-Co)cycloalkyl, (Co-Co)heterocycloalkyl, and (C,-Co)heteroaryl; and



wherein the method conprises: a) reacting and a conpound of the formula
(I'val-1) CH3 CH3 Rz (IVall 1) NH P 5 wherein P is a protecting group,
with a cowpagnessad the fornula RI-S02-OH wherein R9 is amrdTiiBojdesnyl ,
napht hyl , (C3-Cl0)cycl oal kyl, (Cl1-C6)& kyl or (C2-C9)heteroaryl, wherein
each of said phenyl, naphthyl, (C3-Cl0)cycloal kyl or (C2-C9)heteroaryl
groups nmay optionally be substituted with one, two, or three substituents
i ndependently sel ect fromthe group consisting of hal ogen, cyano, and
(C1-C6)al kyl tB'*# r?cné 1@‘gorrpound of the fornula (I1Va2-1) CH3 CH3 Rz O O
Il NH3+ {RRerelntt® nidth@Pech)pribgs: coupl i ng the conpound (1Va2-1) so formed with
a conpound havi the fornmula - retLh X 1s hydroxy or hal ogen to
forma conpouna?3%a°9%3n$8F%P%ﬁ?’ﬁ%%??ﬁm%%@ﬂ 95440 PCT/ 1 B03/ 01840 53
ORCH3 RLNHOCH3 0 (Illa2-1) ; and c)$%eacting the conpound
(I''1a2-1) so fornmed with trifluoroacetic acifgd. 7. A nethod of making a
conmpound of the formula (la-1) OR2 O / CH3

Ra

5 wherein P is a protecting group, with a compound of the formula Rs-S0O.-OH wherein
Ry is and is phenyl, naphthyl, (Cs-C+o)cycloalkyl, (C+-Ce)alkyl or (Co-Co)heteroaryl,
wherein each of said phenyl, naphthyl, (Cs-Cso)cycloalkyl or (C;-Cg)heteroaryl groups
may optionally be substituted with one, two, or three substituents independently
selected from the group consisting of halogen, cyano, and (C;-Cg)alkyl to form a

10  compound of the formula (IVa2-1)

CHs

b) coupling the compound (IVa2-1) so formed with a compound having the
formula R,-CO-X, wherein X is hydroxy or halogen to form a compound of the
formula (llla2-1)



RIO NNRARS HOH (la-1) H3BC CH3 5 OH wherein: Rl is (C2-C9)heteroaryl
optionally substituted with one, two or three substituents independently
sel ect ed Woai0p33@0 gr oup consi sting of hydrogen, hal ogen, PCTaB@3/01840

(C1- C6) al kyl , hydroxy, hydroxy-(Cl-C633al kyl, (Cl-C6)al koxy, 10

(C1- C6) al koxy(C1-Co6)al kyl, HO (CO-, (Cl-C6)alkyl-0O(C=0) -

HO (C=0) - (C1- C6) al kyI ,  (Cl1-06)al kyl -0 (C=0) - (C1-C6) al kyl

(C1l-C6)al kyl -(CO -0, (CJOCG)EQ kyl -(C=0 -0 (Cil-C6)al kyl, H(O=C)-,
H(O=C) - (C1- C6) al kyl , (C1-({p) al I(O=C) (C1-Co) al IéMI (O=C) (C1- C6) al kyl
NO2, am no, (Cl-C6)al kyl arj no, aI kyl'] 2am am no( Cl- C6) al kyl,
(C1-Co6) al kyl am no( Cl1- C6) I o(Cl Co6) al kyl ,

H2N- (C=0)-, 15 (C1-CB) akkyl -NH (CD) -,
H2N( C=0) - (C1- C8) al kyl, (Cl-CB)al kyp-_HN(C=0O) - ( C1- C6§%l kyl ,

[ (Cl-C6) al kyI]2N—(C-O) (C1- CG)aI kyI HXO-NH, . (Cl- CG)aI kyl (C=0) - NH,
(C1-C6) al kyl (C=O -[ NH (C1-Co) al 13 (CL1l- @) al kyl (C=0O) -

[ N(C1- C6) al kyl ] (C1- C6) al kyl , @a31D C6) al kyl -S-, (Cl- C6) abR§| - (S=0) -

(G ) o isscsb e SRR R Mo o ) Flat

CF3SM-, (Ci1-Co)alkyl-SC3-, phenyl (C3-C10) cycl oal kyl

(C2-C9) het er ocycl oal k and r.oar 03/ 095440 PCT/ | BO3/ 01840
54 R2 15 phenyhm gﬁma éﬂ%‘“ﬁf ‘&('%Vg cycl oal kyl - (CH)m , (G -
C6) al kyl or (C2- C9) het eroaryb (CHB)m wher & n each of said phenyl,

napht hyl, (C3-C10)cycl oal kyl roaryl noieties of said

phenyl - (CH2) m, napht hyl - ( )m cl oal kyl - (CH2) m or

(C2- C9) het eroaryl (CHZ)mg oupsyfray ptNOnalMhy,rbe substituted with one,
two, or three substituents' mde}pendeﬂtly Selected fromthe group

consi sting of hydrogen, hal ogen, CN,§(C, -&6)al kyl, hydroxy, hydroxy-

(C -Co)al kyl, (d-0C6)al koxy, (C, - CG)aIkoxy -CG)aIkyI, HO ( C=0O -
(Ad-06)alkyl-O (CO-, HO (CO KIS?{ C6) al kyl

(C -Co6)al kyl -0 (C=0O) - (CI C6) al ky c - C6) al (CO-0,
(Cl-C6)al kyl - (C=O -0 (A -C6)al kyl, H(O=G,c7 M -(C, - CG)aIkyI 10
(C, - al kyl (C=C) -, (C1-0C8)al kyl (O:C) (C, -Copal kyl , NO2, am no,
(C1- al kyl am no,

wherein:

Ry is (Co-Co)heteroaryl optionally substituted with one, two or three
substituents independently selected from the group consisting of hydrogen, halogen,
cyano, (C-Ce)alkyl, hydroxy, hydroxy-(C+-Ce)alkyl, (C4-Ce)alkoxy,

10  (C4-Ce)alkoxy(C1-Ce)alkyl, HO-(C=0)-, (C+-Co)alkyl-O-(C=0)-, HO-(C=0)~(C:-Ce)alkyl,
(C1-Ce)alkyl-O-(C=0)~(C;-Cg)alkyl, (C+-Ce)alkyl-(C=0)-O-, (C+-Cg)alkyl-(C=0)-O-
(C+-Cg)alkyl, H(O=C)-, H(O=C)~(C+-Ce)alkyl, (C4-Ce)alkyl(O=C)~, (C4+-Ce)alkyl(O=C)-
(C+-Ce)alkyl, NO,, amino, (C-Ce)alkylamino, [(C+-Cs)alkyll;amino, amino(C4-Ce)alkyl,
(C4-Cg)alkylamino(C,-Ce)alkyl, [(C4-Ce)alkyl];amino(C4-Ce)alkyl, HzN-(C=0)-,

15  (C1-Ce)alkyl-NH-(C=0)-, [(C+-Ce)alkyl]2N-(C=0)-, H.N(C=0)-(C4-Cs)alkyl, (Cs-Ce)alkyl-
HN(C=0)-(C+-Cg)alkyl, [(C+-Cg)alkyl]2N-(C=0)-(C4-Ce)alkyl, H(O=C)-NH-,
(C4-Co)alkyl(C=0)-NH, (C;-Cs)alkyl(C=0)-[NH](C+-Ce)alkyl, (C4-Ce)alkyl(C=0)-
[N(C4-Cs)alkyl}(C4-Cs)alkyl, (C1-Ce)alkyl-S-, (C4-Ce)alkyl-(8=0)-, (C4-Ce)alkyl-SO-,
(C4-Co)alkyl-SO2-NH-, HoN-SOz-, HaN-SO2-(C4-Ce)alkyl, (C1-Cg)alkylHN-SO,-

20  (C4-Co)alkyl, [(C4-Cs)alkyl]sN-SO2~(C1-Celalkyl, CF3SOs-, (C4-Ce)alkyl-SO3-, phenyl,
(Cs-Cqo)cycloalkyl, (C-Co)heterocycloalkyl, and (C2-Cy)heteroaryl;



[ (C1- C6) al kyl ] 2am no, am no(Cl-C6)al kyl, (C1-C6)al kyl am | -

[(Q - C8)al kyl | 2ani no( G - C5) al kyI,)HZNY(C:(O)-, ()ci-c%)g{nk;?fﬁw?c):gkyl’

[ (C, - C6) avioyBjp2M4¢ C=0) -, H2N( C=0) - (C1- C6) al kyl, PCT/IBO3/01840

l(ig:(lj;g?)ﬁlLfyIECH:T(&?)O)al-(kOlngig)alKIyHI,1[5(53,C-06)alkyI]2N—(C=O)-(O'-CG)aIkyI,
CNH-, - yl (C=0) - NH, 1- 08) al kyl (C=0) - -

(Cl - CB)al kyl (C=0) -[N(Gi - 06) al kyl ] (C, - (CG)aI kg/? y((Cl CZS)EA:\";]yI(Cé o atiot,

S S e P A Sy . e s
[ (C. - O6) &, jewdy lé’rheewgrhet(ewo:amwe@rrstf sgicohon) mawthy’soe heny!|
phenoxy, benz olxg ﬂ:% é (0 LChmkr! pa dy
( C2- C9) hé@%@t@éﬁé’ﬁf’ “‘>20°C§92 ﬁ'é %’381‘%{ g %‘% {@wﬁﬁ% oé?’ Hwo 06) al kox
hydr oxy ( @CrSR), at cka&tm)cytﬂ@lkyﬁ(i)md)%omy(@@ﬁ@)hetemém (Cﬁ‘@))ncgr@“@%lw ( (CH2) 21 g
(C2-C9) hetero ’
pheny?- (@H@‘?Qﬁ'f‘?g’/g ‘(j\?ﬂéﬂ#f%h %%‘135’0 (O%\Mgﬁ%%@%hﬁég@dy de %@@mgsg?gﬁcycl oal kyl
g UCsttOP% E?rggf margydup dohsistitg aimgdroge thaldgenr QIS+~ ﬁa)galkbbhydsgw OYRIPXY ’
hydr ogen,(C ﬁQF)B{'ﬂé' e c%ﬁ%%‘é?xy(‘@s%@}é@ﬂé%a@r?ﬂ@ dqépcc)?c?"%a; ”?k"f 2
(o Eﬁ?@?gﬁf%"““%ﬁof‘ e
(d - 06) al(kgP)18-{ ExEpla Gree)g! RIAOT ARG Gg)alk!
g lckqu(@)oit yag‘? D=0 (Emzayaa%aok;z ~(CHC AR - NOd-l(am(tf@) %@3&)@@@!@94 (Ci - CB)
(C1- C6) alliGt ?‘h\@zar% E%?Frd%‘?%{%? afkgﬂ#? &55'%”"”?@2 a?n "kyl . 30
|(4 csz CGC)_ e(a)l[kyL KRALARho(@C5)R flwlg HZN((Ct:c)o;aﬁcm%yallm&th%@c CG) al kyl ,
H2N( C-O) [(&1C Mcﬁ%% 5%612'@ &%T CG)%&( @%ﬁ '@%&?Wc"%w
E gj o 0606231?{ ¢qyd; 5&?{@61 -@,-CHaliall,KHO=CHNBE=CQ)CHskalky(CED)- (3163/ al kyl (C=0) - NH,
S QS

-S- | )-PCHiCROBN-8064 (C1-CHalkyEBOaHY léd klyN S02- NH- |
[“(22588%) awyl Vi3t @egéré?%@?&@ By - Ry <Cf§§e“?@% renyl
g} ;:grgéce)zlc (lchlgyd (lgie(ﬂow}%gﬁlgylmmpjv@hklyn)henamd b(%%d@g) heteroaryl R5 S
atom to wieeo }‘I)'é‘iﬁﬁa/ Cé{:?)ﬁﬁtﬁéo&y?l ?"r(?? e{ﬁﬁ(@?%ﬁ),g?%e%gﬁggsgl \(I)Ma][ Eyf hgr glu:)r ooen
optional |y subgj istr&tmgew(ChO@)akybhydmxy sﬁb@d)alkwm)sim@'éq?e@@é‘&y fromthe

Ry oxy-  Eaelapty-Or (PR ool e B R g L5 o

(Co-Co)heteroaryl-(CHz)q-, phenyl- (CHy)q, or naphthyl-(CHz2)q wherein sal
(C,-Co)heterocycloalkyl, (Cz- -Co)heteroaryl, phenyl and naphthyl groups may be
optionally substituted with one or two substituents from the group consisting of

25  hydrogen, halogen, cyano, (C+-Ce)alkyl, hydroxy, hydroxy-(C+-Ce)alkyl, (C+-Ce)alkoxy,
(C,-Cg)alkoxy(C+-Ce)alkyl, HO-(C=0)-, (C-C¢)alkyl-O-(C=0)-, HO-(C=0)-(C1-Cg)alkyl,
(C4-Ce)alkyl-O-(C=0)-(C4-Ce)alkyl, (C4-Co)alkyl-(C=0)-O-, (C4-Ce)alkyl-(C=0)-O-
(C4-Ce)alkyl, H(O=C)-, H{O=C)-(C+-Ce)alkyl, (C1-Ce) alkyl(O=C)-, (C+-Ce)alkyl(O=C)-
(C4-Ce)alkyl, NO2, amino, (C+-Ce)alkylamino, [(C4-Ce)alkyl], amino, amino(C4-Ce)alkyl,

30 (Cy-Cg)alkylamino (Cs-Ce)alkyl, [(C4-Ce)alkyl].amino(C4-Ce)alkyl, HoN-~(C=0)-,
(C4-Cg)alkyl-NH~(C=0)-, [(C+-Cs)alkyl]-N-(C=0)-, H,N(C=0)~(C+-Ce)alkyl, (C4-Ce)alkyl-
HN(C=0)-(C4-Cs)alkyl, [(C1-Ce)alkyl].N~(C=0)-(C+-Ce)alkyl, H(O=C)-NH-,
(C4-Ce)alkyl(C=0)-NH, (C4-Csg)alkyl(C=0)-[NH](C+-Cq)alkyl, (C+-Ce)alkyl(C=0)-
[N(C4-Ce)alkyl](C+-Ce)alkyl, (C+-Ce)alkyl-S-, (C4-Ce)alkyl-(S=0)-, (C+-Ce)alky-SOz-,



(Cl-C6)al kyl -0 (C=0)-, HO (C=O-(C1-Cp)al kyl,

(Cl-C6)al kyl -0 (C=0O - (Cl-C6)al kyl, 10 (Ci-Co6)al kyl-(CO -0,

(C1- C6) alwelo30934@) - O (CLl- C6) al kyl , H(O=C)-, H(C=C)- (Cl- Coyralikydi84oCl- C6)
al kyl (G=Q) -, (Cl-06)al kyl (O=C) - (C1-C6¥al kyl, NOG2, ani no,

(C1-Co) al kyl am no, [(Cl-C6)alkyl] 2 am no, am no( Cl- C6) al kyl

(Cl-Co)al kylamno (Cl-C6)al kyl, [(Cl-C6)alkyl]2am no(C1- 06) al kyl ,

2% (Dl A Rl o Mt

[ (CL- 06) qCkghbRM: (C=CalkgNGE) al0cs)allef, OF Nﬁq%iwté%l RERIC=0) - N

(1” co) aiyPreaepall G PR BB plY. g GG ooy it kyt s

( Cl1- C6) al kyl - (@qg)l)yd,rog(e@u@@i%éalmbr@mo,or( 01 CG) aI kyI S02-NH-, H2N- SC2-,

I[-l(ZCI\ES%) g IC&y é#? tog%eg%e @%-, {Pﬁ rb%a%m(t&%h(@ﬁc)ltﬁé bettached (;%rm a shenyl |

| -
(C3- C10) q;ng@)aéﬂe;dcyclaﬂkjl@ﬂ)t@gjplhemaﬂvmwltlﬁ%ﬂ \N% oneaqardwp@gg ¥t eroaryl; m
0, 1,
%010 R e b DB B e i o e 2
P wher ei rhyBrdx9 rwdmxyi(écch)a@ylg@t@)s)almxw(% )@Hﬁ%ﬂ@d‘%}al‘Wh Gr7ira R9- SO2- OH

(5" e oS G Ben el e s (T A Gt C 3 ) o
phenyiio, r(a:mmejwdyt (OECH-GB, (0:6Gadldd G5P)-0r(C(-Caalky) HERErP o= oups  may
?ﬁ:jleggﬁlj 119%9) ﬁ‘é’gfé: (lggc?ﬁ(fy‘( Ph@] %éll%?o%gl(ésﬁjeﬁ&kﬁlmigiawt Scyano and
(C, - CB) al (oyiCsJatkyfaanim, @(C1éla)qﬂ(yl]mtnlo® anhieo(Cotmalkyl. ?%@Qa"_wla@qe CH3 R .O
(C+-Ce)alkyl, [(C1-Ce)alkyll.amino(Cs-Cg)alkyl, HaN-(C= =0)-, (C4-Cg)alkyl-NH-(C=0)-,
[(C+-Co)alkyl]:2N-(C=0)-, H:N(C=0)-(C+-Cq)alkyl, (C+-Ce)alkyl-HN(C=0)-(C+-Cg)alkyl,

15 [(C4-Co)alkyl],N-(C=0)~(C;-Cg)alkyl, H(O=C)-NH-, (C1-Ce)alkyl(C=0)-NH,
(C+-Ce)alkyl(C=0)-[NH](C+-Cs)alkyl, (C4-Ce)alkyl(C=0)-[N(C+-Cy)alkyl](C+-Ce)alkyl,
(C4-Ce)alkyl-S-, (C4-Cg)alkyl-(8=0)-, (C+-Ce)alkyl-SOz-, (C4-Ce)alkyl-SO2-NH-, HzN-

SO,-, HN-S0,-(C+-Co)alkyl, (C1-Co)alkylHN-SO2~(C4-Ce)alkyl, [(C4-Ce)alkyl]2N-SO2-
(C4-Ce)alkyl, CF3SOs-, (C1-Ce)alky!-SOs-, phenyl, (Cs-C1o)cycloalkyl,
20  (Cy-Cg)heterocycloalkyl, and (Co-Co)heteroaryl,
mis0, 1,2, 3,o0r4;and
qis0,1,2,3,0r4,
wherein the method comprises:

a) reacting a compound of the formula (IVai-1)
CH,

25
wherein P is a protecting group, with a compound of the formula Rg-SO»-OH wherein

Rs is and is phenyl, naphthyl, (Cs-Cso)cycloalkyl, (C1-Cs)alky! or (Co-Co)heteroaryl,



Oll NH3+ R9 i-O (IVa2-1) t 5 0 b) coupling the conmpound (IVa2-1) so
formed with a conmpound having the fornula RL-CO X, wherein X is hydroxy or
hal ogen twofoameisao conpound of the formula (I | la2-1) O ReT@B®/OIBMH CH3 O
(Ma2-1) 10 e) reacting the conpound (36 |a2-1) so formed with
trifluoroacetic acid to form a conpound of the formula (I1a2-1) OR2 CH3 O

8:?32N1;—| OCHCF3 3 (lla2-1) Oand f) reacting the conpound of the formul a

of any ot recriorel R P GrcheiRie) & S G Rererdey\Grouber, 17 hod

f or med bynaye@mbnmlgbewbmnmeddvltbfoneﬁwd @ﬂh@ﬁ&upml@ntwwrﬂg 40
PCT/ 1 BO3/ 0184 57, R2 (n¥ {H R
selected from the group tonsisting of halogen, cyano, and (C+-Cs)alkyl to form a

compound of the formula (IVa2-1)

CH;j

5 ;

b) coupling the compound (IVa2-1) so formed with a compound having the
formula R,-CO-X, wherein X is hydroxy or halogen to form a compound of the
formula (Illa2-1)

(Ila2-1) :
10 e) reacting the compound (llla2-1) so formed with trifluoroacetic acid to form
a compound of the formula (lla2-1)
.
R{ H ;
(H1a2-1) 0 - and

f) reacting the compound of the formula (Ila2-1) so formed with an amine of

the formula NHR4R:s.
15
8. The method of any of claims 1-7, wherein the compound of the formula (1Va1-

1) is formed by reacting a compound of the formula (V-1)



wherein P is a protecting group, with 4-hal o-2-nethyl-2-butene in the
presence of a base. 5 9. A nethod of deprotecting a t-butoxy carbonyl

pr ot ect edwoaspeind, wherein the nmethod conprises reacti ng@crhBojnisetoect ed
conpound with phosphoric acid. 10. Th® nethod of any of clains 1-9, wherein
the protecting group is carbobenzyl oxy, t-butoxy carbonyl, or

9-fl uorenyl - met hyl enoxy carbonyl. 10 11. A conpound of the formula
(I'va2-1): CH3 CH3 R2 e"o o0 O 11 it-O (IVa2-1) wherein: R2 is
phenyl - (CH2) m, napht hyl - (CH2) m , cl oal kyl -(CH2) m, (Cl- 15

C6) al kyl or (C2-C9) heteroaryl -(CHF§ whep&k each of said phenyl,

napht hyl, (C3-Clo)cycl oal kyl or (CZ-C9) F‘Qaterooaryl noi eties of said
phenyl - (CH2) m, naphthyl - (CH2) m, (W3- Clo)cycl oal kyl - (CH2) m or

(C2-Cg) heteroaryl - (CH2) m groups mgy  optddhal Iy be substituted with one,
two, or three substituents indeperidently selected fromthe group

consi st i Ngh&éinPyidqgeRctirpdrogs with @hald-Sinddtyl-RHdugéne ih il resencapiid oxy 20
(C1-Co)al kyl, (Cl1-C6)al koxy, (Cl-C6)al koxy(Cl-C6)al kyl, HO (C=0) -,

(C1- 06) al kyl - ¥8€c=0) -, HO (C=0) - ( Cl- Cb) al kyl ,

(C1-C6)al kyl -0 (C=0O - (C1l-C6) al kyl, (C1-C6)alkyl- (CO-0O,

Cl-Co) al kyl - (C=0O - O (C1- | kyl o=C) - - ;
(CL- o) aly1 ( CRepRtioq epsersiating b uE Fesbon Peitpind Squggiiisn
( CL- 08) al ¥ InwsthdtPeoni¥pises rRbrdt Hie ipEXé i@ 8oroi@md withgHogtleric@ridl kyl | 2ani no,
am no( Cl- C6) al kyl, (Cl-C6)al kyl am no(C1-C6) al kyl,
[ (Cl- C6) al kyl ] 2am no( C1- C6) al kyl , H2N-(C=0) -, (Cl-C6)al kyl -NH(C=0) -,
Eé 51236 C§3) ?L(jglyl LiNﬁéC_(r@ﬁ{ao) )j—cc:;f agb(clﬂ‘akh@l};-1(Q:Whg?irathle;drqtecting group IS) (C1- 08) al Ky

- a - =0) - - - <=0 - - a :
H( O=C) - NH:%yrb%@I‘- @8¥%|t1%9f5{t9%§9’r’é¥1,dr§'fﬁ‘éﬁné@éﬁ&'§¥%%ﬁ%r6% ( C1- C6) al ky?/,
(C1-Cp al kyl (C=O) -[ N(C1- C6) al kyl ] (C1-Co) al kyl
11. A compound of the formula (IVa2-1):

wherein:
R, is phenyl-(CHz)w-, naphthyl-(CHz)m-, (Cs-Cyo)cycloalkyl~(CHz)mm (C1-

15  Cg)alkyl or (Co-Co)heteroaryl-(CHz)n-, wherein each of said phenyl, naphthyl,
(Cs-Cio)cycloalkyl or (Cx-Co)heteroaryl moieties of said phenyl-(CHz)n-, naphthyl-
(CH2)mrs  (Cs-Cyo)cycloalkyl-(CHa)m OF (Cx-Co)heteroaryl-(CHz)m- groups may
optionally be substituted with one, two, or three substituents independently selected
from the group consisting of hydrogen, halogen, CN, (C1-Ce)alkyl, hydroxy, hydroxy-

20 (C4-Ce)alkyl, (C4-Cg)alkoxy, (C4-Ce)alkoxy(C4-Cg)alkyl, HO-(C=0)-, (C4-Ce)alkyl-O-
(C=0)-, HO-(C=0)-(C+-Ce)alkyl, (C4-Cg)alkyl-O-(C=0)-(C;-Ce)alkyl, (C1-Ce)alkyl-
(C=0)-0-, (C+-Cg)alkyl-(C=0)-O-(C:-Cg)alkyl, H(O=C)-, H(O=C)-(C+-Cs)alkyl,
(C+-Ce)alky(O=C)-, (C1-Ce)alkyl(O=C)~(C+-Ce)alkyl, NO2, amino, (C4-Ce)alkylamino,



(C1-Co)al kyl -S-, (Cl-CB)al kyl-(S=0-, (C1-Co)alkyl-S2-,

(C1- C6) al kyl - SO2- NH-, H2N- SO2-, H2N- SO2- ( C1- C6) al kyl ,

( C1- C6) al woloslw8@2- ( C1- C6) al kyl, [(Cl-C6)al kyl ] 2N- SQ2- ( CrcTaped/dgdo,
CF3SM3-, (C1-C6)al kyl -SC3-, phenyl, pisenoxy, benzyl oxy, (C3-Cl0)cycl oal kyl,
(C2-C9) het erocycl oal kyl , and (C2-C9)heteroaryl; 10 RO is and is phenyl,
napht hyl, (C3-Cl10) cycl oal kyl, (Cl-C6)al kyl or (C2- C9)heteroaryl, wherein

each of ht C9) het er oar yl
gr oups nig %ﬁ%ﬁzgm B“'réqg%b??)él&ﬁé@l% I'gg)lé?f%g(ttﬂ—(j)ya"(yptzhr ee) subst i tﬁents
i ndepend m.lqg)am@l]@mnﬁm{cﬁ Ok N CeP)- d@ﬁrﬁa)@tﬁthdeE =Rl ogen, cyano, and

ﬁs%éﬁﬂﬁy GO Gt IO o G DR R G PPy o

20 wher eij;-GRaikys,N O} Ce)iyn, H @a@hNHyI(C( Crialk C=0)-NH,

Cror B, 2§ hcﬁairﬂ'vﬁlé SURU el Rkl 20 Nse: {@Mg @1 Rty (Cr) m.

(C2- 9) hchcgamyws M eC4)aikyl-03=C)ai (G- ﬁh)eﬁsyll-st@ﬂ-(@ﬂﬁs a”?YhﬁQEKW ~HNeH2) m |
(G5 C10) | Gel Il LV o (22 0) ek parohal 1R m BgpRe sy 25

optional | ree ubs I tuents
i ndependgot-Cy)akel, €R;80;-, ‘((E1exbe)allk}dz~8@rsﬂDbem}d)rmee@xmge@y'oﬁydrogen hal ogen, CN,

(G 8] A RS o b MUKl o) ) KO
HO- (Gg0) - ( C1- G&)iabky Is, phetil; mhﬁiykwy@ﬂlo@dolylkxldg aéhykgﬂ(Cz( 01 C6) al kyl -

(0. S5 AL 3 B, (3B 1, 08 o1

(C1- 06) al dgyh a@w lg @&bgaﬁman;n@rmbm@xe@mwmn%yvq puiress) al kyl | 2ani no,

(e Co) bt éﬁﬁi“ﬁ% PRy s R B O Boripting balggen, ofgno, andy
[ (Cl1- CG)aﬁ( (aﬁ‘etO) H2N( C=0) - ( C1- C8) al kyl ,
(C1-GB)al kyl - HN(IC—O,? 2(%1 ) al kyl,

and the salts and esters thereof.

12. A compound of the formula (llla1-1):

20 wherein:
R, is phenyl~(CHy)y-, naphthyl-(CHz)q-, (C5-Cqo)cycloalkyl-(CHa)n, (C+-

Ce)alkyl or (Co-Co)heteroaryl-(CHz)m-, wherein each of said phenyl, naphthyl, ]
(Cs-Cro)cycloalkyl or (C»-Co)heteroaryl moieties of said phenyl-(CHz)n-, naphthyl-
(CHo)m-, (Ca-Cro)cycloalkyl-(CHz)m- OF (Co-Co)heteroaryl-(CHz)y- groups may

25  optionally be substituted with one, two, or three substituents independently selected
from the group consisting of hydrogen, halogen, CN, (C-Ce)alkyl, hydroxy, hydroxy-
(C4-Ce)alkyl, (C4-Cg)alkoxy, (C4-Cg)alkoxy(C;-Cg)alkyl, HO-(C=0)-, (C4-Ce)alkyl-O-
(C=0)-, HO-(C=0)-(C+-Ce)alkyl, (C4-Ce)alkyl-O-(C=0)~(C+-Ce)alkyl, (C4-Ce)alkyl-
(C=0)-0-, (C+-Cg)alkyl-(C=0)-0-(C4-Ce)alkyl, H(O=C)-, H(O=C)-(Cs-Cs)alkyl,

30 (C+-Ce)alkyl(O=C)-, (Cs-Co)alkyl(O=C)-(C+-Ce)alkyl, NO,, amino, (C;-Cs)alkylamino,



[ (C1- C6) al kyl ] 2N- (C=0) - (C1- C6) al kyl , H( O=C) - NH- C1- C6) al kyl (C=0) - NH

E%-%ga:éy:(]%c:c})-[m—ﬂ(Cl-CG)aIkyI, a : v ) 0
- al wolo3@9xaue [ N( C1- C6) al kyl ] (C1- C6) al kyl , ( Cl- C6) al lpgiT/1B63/01840

(C1l-Co)al kyl -(S=0) -, (Ci1-0C6)al kyl-S02s9, (Cl-C6)al kyl -S02-NH, H2N- SO2-,

H2N- SO2- ( C1- C6) al kyl , (Cl-C6)al kyl HN- SO2- ( C1- C6) al kyl ,

[ (Cl-C6) al kyl ] 2N- SQ2- (Cl-Co6)al kyl, CF3SO3-, (Cl-C6)al kyl -SC3-, phenyl,

Phenosy: RSB CYACEESERG Lo ditamutsiapaprcl calyl, and
t1 gerl zof T [€3- CeTmlejl]gamp?(anBe)afkybl‘blNNCie)-oﬁC1ﬁ JalMBIHECAOR2 is 3-f1 uor obenzyl .
carbony! 1 CARasGro TR DL, (o Co L PRRS oK e e
Iﬁ;?‘é' ]? '[(CaJCe?elﬁ’l]%(C*DH@Ge)a*kW H(Q Cb Nérla—(@) Czlalkdiﬁ@-@h%""sal ts and esters
% (C4-Co)alkyl(C=0)-[NH](C-Cys)alkyl, (C+-Ce)alkyl(C=0)- [N(C+-Cs)alkyl](C+-Ce)alkyl,
(C1-Co)alkyl-S-, (C4-Ce)alkyl-(S=0)-, (C1-Ce)alkyl-SO-, (C4-Ce)alkyl-SO2-NH-, HzN-
SO,-, HoaN-S0,-(C+-C)alky!, (C1-Ce)alkylHN-SO~(C4-Ce)alkyl, [(C4-Ce)alkyl]o2N-SO2-
(C4-Ce)alkyl, CF3SO0s-, (C4-Ce)alkyl-SOs-, phenyl, phenoxy, benzyloxy,
(Cs-C1o)cycloalkyl, (C2-Cs)heterocycloalkyl, and (Co-Co)heteroaryl;
10 mis0, 1,2, 3, or4;
and the salts and esters thereof.

13. The compound of claim 15 or 16, wherein R; is 3-fluorobenzyl.

15 14, The compound of claim 17, wherein P is carbobenzyloxy, t-butoxy carbonyl or

9-fluorenyl-methylenoxy carbonyl.

15. A compound of the formula lla1-3

20  and the salts and esters thereof.



