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In Formula 2,

R4 1s H, an optionally substituted aliphatic, an optionally substituted cycioa.liphéﬁc an
optionally substituted aryl, an optionaily substituted aralkyl, or an optionally substituted |
heteroaralkyl;

R 13 H, an optionally substituted aliphatic, an optionally substituted aryl, an
ophionally substituted aralkyl or an optionally substituted heteroazalkyl; and

R's is an optionally substinted aliphatic, an optionally substituted cycloaliphatic, an
optionally substituted aryl, an optionally substituted aralkyl, or an optionally substituted
heteroaratkyl; or

R’y and R's together with the atom to which they are attached may form a 3- 1o 7-

membered optionally substituted cycloaliphatic ring.



WU 200 /1022458 T/0 1
0'R: wherein R is RW, P2-, Ps-L2-P2-, or 'ClUSH06/SLEl
P4-L3-P3-L2-Pa-; R3 8 P2- is R RT R6 N Re H'k R6
0 Pa-L2-P2 is RT R7, R RT H~Y ' P4-L3-P3-L2-P2
is 0O RS Wis a bond, -CO, -0-CO, -NRX-,-NRX-CO,
-0-, or -8-; Tis -C(0)-, -OCC(O-, -NHC(O-,
C(O)C(O) or-802-; RlsH anotlonally
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cycloaliphatic, optionally supstituted
het-er ocycl oal i phatic, arfopt Ei?ly substituted aryl
or an optionally substl eéteroaryl; Rs is H an
ali phatic, a cycloallﬁhatl heterocycloallphatlc
an aryl, or a heteroaryl; ea of whi ch, except for
H is optlonally substltuteq; Bh one or nore
substituents each independently selected from G oup
J, wherein Goup J includesshalo, cycloaliphatic,
aryl, heteroaryl, allcoxy, aroyl, heteroaroyl, ‘acyl,
“m¢ﬁ$ro cyan, amdo, amno, sulfoyl, sulfanyl,
M’ f - J,-hLewe ea, sul fanoyl,
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het erocycl oal ijphati coxy, aryl oxy, heteroaryloxy,
ar al kyl oxy, ter oaryl al koxy, al koxycarbonyl
akaIcg&bo@ | oxy;~ and hydroxy; R6 is an optionally
substituted aliphatic, an optionally substituted
heteroalknf, an optionally substituted heteroaryl,
anPp i onal®y substituted phenyl; or R5-and R6,
together with th@ atonms gl o whi ch. they are attached,
may forma 5- to -nenbe ed, optlonally substi tuted
monocycl i ¢ het erodycl e, r a to 12-menber ed,
optionally substi d

heterocycle
Rg"_'N
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. W is a bond, -CO-, -0-CO-, -NR*-,-NR*CO-, -0-, or -§~;
T is -C(O)-, ~0-C(0)~, -NHC(O)~, ~C(O)C(O)-, or -504-;
R isH, an optionally substituted aliphatic, an. optionally substituted cycloaliphatic,
optionally substituted heterocycloaliphatic, an optionally substituted aryl, or an optionally

substifuted heteroaryl;
Rs is H, an aliphatic, a eycloaliphatic, a heterocycloaliphatic, an aryl, or a heteroaryl;

each of which, except for H, is optionally substituted with one or more substituents each
independently selected from Group J, wherein Group ¥ includes halo, cycloaliphatic, aryl,
heteroaryl, alkoxy, axoyl, heteroaroyl, acyl, niiro, cyano, amido, amino, sulfonyl, sulfinyl,

sulfanyl, sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, carboxy, carbamoyl,
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cycloaliphatic ring; cdnprising the step of
caohaxyixatyi on of an azabi cycl ooct ane of for mpba8a006/Ms1

COX' 6  wherein R is C-5allcyl, to give a racemc
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wherein R is Cy.5 a]kyl ,
to give a racemic mi_xture of cis- and trans- octahydrocyclopen’ta[c}pyrrole-b

carboxylic acids Of formula 7
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[008] The processes and intermediates described herein are also useful for 2 process for

prepa;ating a protease-inhibiting compound of Formnla 3 shown below.

2c



Wis a bond, -CO, -0-CO, NRX-,-NRx-CO, -0-, or

-5-; Tis -C(O-, -OC(O-, -NHC(O-, -C(OCO-, or
-SM2-; Ris H- an optionally substituted aliphatic,
wamoehiapal |y substituted cycloaliphatic, eptiQRdbhitist
substituted heterocycl oal'i phatdc, an optionally
substituted aryl, or af o "5§¥Iy substi tuted

i ppatic,, a cycloaliphatic,
ryl, or a heteroaryl;

heteroaryl; R5 is H a
a heterocycl oal i phatR€, an
each of which, except for HAis optionally
substituted wth one or nog stituents each

i ndependently selected from Group J, wherein Goup J

: i ncl udes hal o, cycloaliphdtic, aryl, heteroaryl,
R&&nﬁ%#ﬁ%%ﬁnﬂ%@oyl’ het eroaroyl, acyl, nitro, cyano,
7 am no, anmi ho, sulfoyl, sulfinyl, sulfanyl, sulfoxy,

dhealR W-Hhq B5-€a-P>-s ol B.domskLo-Bul f ami de, oxo, carboxy,

ycl oal i phati coxy,

%I phati coxy, aryloxy, heteroaryl oxy,

ar al | cyl oxy, eteroaryl al koxy, al koxycarbonyl,.

al kyl car bag y,and hydroxy; R6 is an optionally
subsfRtuled af’iphatic, an optionally substituted

heteroal Ryl , an optionally substituted heteroaryl,

?qigptionally supstituted phenyl; or R5 and R6,
dgether with 3 WD 2007/022459 PCT/ US20061032481 ne
atoms to winch they ar®&sattached, may forma 5- to
7-menber ed, optijonally Jsubstituted  nonocyclic

het erocycl e, or 6- te l2-gepbered, -optionally

car banoyl ,
het erocycl o

subst'i t w ed pFCycTic-fete cle, in which each
heterocyéle Hing opflional | y contains an additiona
het eroat om sel ectedlifrom -1 O, -S-, or -NRx-; Each

BfLRT:iand R7 is i nd®pendefdy H an optional Iy

substituted aliphatic, an gptionally substituted

het er oal kyl , an‘op? |y sbibstituted heteroaryl, or

an optionally subst\ henyl ; or R7 and R7

together with the i~ch y are attached,
may form aRsl red cygl &aliphatic or

het er ocycl oal i phatic ring; or and R6, together

%’i—ﬁﬁ’t 2QPaEtSorrs to which ¢hey arg attached, may forma
- - nbered optionally substituted nonocyclic

Weit e bosly eT@-, -A-CD-, INRZ-Nafen-ed-optSgnal | y '

Btk PR bG BPIG T Tk ooycte. - of a 6-
R& H,%n@ﬁﬁ&iﬁﬂﬁ mmﬁtukdarhﬁbwic§ﬁp§§ﬁohmy%gbﬁiuﬁ¥&éﬂcﬁ)aﬁﬁméhc,
eac 1y

. dn whjc heterocycle or aryl "ring optional
optionalyyswbstitwed heteranyglonl huir, mapEpradly swhssiait orf oy
substitute@heter@hryl; NRX-; or Wien R5 and R6 together with the

at ons tofmhich they are attached forma ring, R7 and
Rshiety pnvdipbatist @ aydlenlipbaichy hagroaynibaRphatiayanf apylnorarhe®rodry;
- t Y. o SH i tuted bicyclic fuysed
cach of A SRR AR R 0A Y SRS bSC G SirsEedfSEen,
independenily $alectdderom Grsp JywiwhéremrGrond i dioakibyhata) bgdlbdlighald, aryl,
h | to. forman optionally substituted 10- to 16-
hetcroarfl ke i RRGF AP Rz b e¥eos pRMrAmno, sulfony), Sty

sulfanyl, sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, carboxy, carbamoyl,

ut ed

cycloaliphaticoxy, heterocycloaliphaticoxy, aryloxy, heteroaryloxy, aralkyloxy,
heteroarylalkoxy, alkoxycarbonyl, alkylcarbonyloxy, and hydroxy;
Ry is an optionally substituted aliphatic, an optionally substituted heteroalkyl, an
optionally substituted heteroaryl, an optionally substituted phenyl; or Rs and Rs, together with
3




R$ is Hor a protecting group; Rx is H, aliphatic,
cycl oal i phati c, (cycloaliphatic)aliphatic, aryl,
aral i phatic, heterocycloaliphatic,

 qug7%ﬁ ycloallphatlc)allphatlc heteroaryl F@gﬁﬁ%%%wl
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O-, -S{ Ghetretocycl oal | phati c)al i phatic)carbonyl,

(é%@{leroaryl carbonyl , or '
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ophonﬂ&%ﬁ%ﬂ@he’r&&%&quoﬁo%éu@s[ntut ete agﬁs?; an optionally

(O} an op _
SUbStlt'ét%thnﬂzl peRy aidiRyh digether with ﬂplatmlv{rhtclsﬂikz&hb hittdcBel, may

formaﬁyf%"f% %}9& }%%,%agy 5 O}éh%ggfﬁ%ﬂﬁgp %y&%}%’ts??‘?t uted aryl,

et er ocycr o

. & ampr, ooxatheywith ﬂiﬁ:&ﬁmﬁyﬁa&ﬂn@ﬁﬂéykété at%hél‘%nﬁ? Eérﬁlfhaé-lta/ s
membereﬁi bwﬂé{ h.ete oar aI and -Each of
TP fEPSY %PP%"EST }c&?ﬁl‘?cy’c%ma%tﬁi’ i’me@a:ewduopnmaum
substlttﬂﬁ m@jﬂic?rﬂi&%lqlrl,\’a @HQ §§1ﬁéﬂ%%d‘?%ﬁ!}ﬁéﬁ ?J}ﬁtli\'te?l blc%'ghc : heterocycle,

tionally substituted heterocycloall

or a 6- f&dtzr%%?qr $ antigsalivtubsiduted hicyclignndge wahlehgh hefefocycle or aryl
ring op@dHRAY b@ﬂﬁu%zﬁa[dﬁiﬂr&ﬁl hef2lk a?c% 'sci%yf‘édl S - - —t ut ﬁﬂx

het er oar a an Op Oona
WéeeRo ambR«tpgethquAfhe atochs lasWhlch d@g bﬁeiﬁaweﬂ tformermg, Ry

t h f -t
and e BHE ekl L&D RO Sl LR T Pl e e
substlmtqd feipycHe mm%?dy%ﬂﬁﬁﬁer%%éﬁ%?ﬁ%@&?ﬂﬁglsys{egﬁﬁéy futhe.
nts; e process reparin ounds
fuse ‘“%FH&BWH?:@%S‘%’E @i}%@’ ?q@mﬂebﬂ@ﬁﬁ&mv 49 toR6of

memberamuﬁgramf@yéalrg@@ apg; of fornula 6, N COOK 6 wherein
R |s a C-5 alkyl, to give a racenllc m xture of

R is I ofricpretpeting.group;
l@tfs@f%%]ﬁﬁy 9[ an[ k11 9 ]gl%é{aﬁijhfuc)fﬁ% | | C a dS of -
heteroCYéh”@]éﬁhaﬁBr(h@eroega:idahphaﬂ@mpﬁg&cmr%ﬂ &Ib@@?ﬁ@@ﬁiﬁrﬁlﬂﬂh

formula 7.
sulfonyl ug% @Q@E,ﬁé{{ﬁ?%@b%m (fﬁgtrbSt ]akﬁ}scgqalh%p?a@pﬁahc)carbonyl

mme%@uhimmmmmadmhﬁm@ﬂg&mykmyﬁ&ﬂmﬁ@kg@m@bt Isu]?stlltuted
yl suf any an

al k t.i.on ubstituted a
((heterocy E)]f’fc‘)lgﬁjﬁf“fej%“ Herrpeddhetsroaryerbonsher opt i onal | y
(heteroaralifttticcstbesbrar al kyl sul fanyl, an optional Iy
substitut ed nono- or dlalh§ﬁ?nllno an optionally
Ra i 6tHr (R - MOC(Q)- N Raroy HAFH -G8 ReHCEIOTD i (OYHSHRY,
RS 0% tantdptigthity substituted aliphatic, an optionally substituted cycloaliphatic, an
optionally substituted heterocycloaliphatic, an optionally substituted aryl, an optionally
substituted aralkyl or an optionally substituted heteroaralkyl; and

Each of R'y and R's is independen_ﬂy H, an optionally substituted aliphatic, an

:
nﬁ

optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic, an
optionally substituted aryl, an optionally substituted aralkyl, an optionally substituied
heteroaralkyl, or an optionally substituted heteroaralkyl; or Ry and Ry, together with the
atom to which they are attached, may form a 3- to 7-membered optionally substituted

cycloaliphatic ring.



nmono- or diheteroarylamno. [00111 In sone
enbodi nents, each of L2 and L3 is independently a
bond -C(O-, or -S2-. [00121 In sone enbodi nents,

-6 alkyl, C3-lo cycloalkyl, C3- 101,.CT/US2(%06,9632481

: C Kk
oIS I?@a@:%‘!’%lm% 2 B4 SRt ) Bl s e
step cﬁb&fb@}{,yla@en bfun drebieycdmicithe offornala 5O het eroaryl - CL. 5
al kyl ; each of which is g tionally substituted with
one to three substituegt/;\each I ndependently -
sel ected from Goup J; andsup to three aliphatic
carbon atonms in R5 may/be\i ndependently. replaced by
-a heteroatom or group leeted fromO, NH, S, SO or
S, in a chemcally stald e arrangenent. [0013] In
sone further enbodi mentscdﬁﬁ;l s WD 20071022459
PCT/ U52006/ 032481 or OH [ 00141 In sone
embodi nents, R7'is H R? i% a d-6 alkyl, C3-10

wherefayRC Mlksﬁﬂfyl ¢Sk a@é[&hﬁ’c?xbbﬁﬂre ofdis-bAd @yl . C6-1o

C6-10 aryl-Cl-6 aikyl, C3-10 heterocyclyl,
OCtahY%@ci’“éoﬂ?E‘laEcﬂE}’Efi@ %CM@X@GW@M forgBaflo heteroaryl, or
C5-10 heteroaryl - kyl; and Rl is optionally

substituted wth one hree substituents each
i ndependent |y sel ect et ft-*om G oup J; and up to three
ald4 phatic carbon. . at rrs in R may be repl aced by a

het eroatom or group d from0O, NH, S, SO or
802 in a chemically sNabI e“% angenent . 10015] In
sonme further enbodi mentl R7is \ I I/ jl or jj

[0016] In still sone fur?her enbodi nents, R7 and R7',
together with the atomto7which they are attached,
form[0017] I'n sone -enbodi rrents Ris a C6 to aryl,

-1 2 ti | oal ky] , C3: 10
[0010]]%%0 e gﬁn&%‘h@@m Ié.gcli%tl I—ggﬁ;l ‘%’aI,PI’(VI ]I[téﬁpell %gj(r) ? Bﬁg}@ H@an eptiongly
subsnmm@mﬂcmdpuehalmuagms@ ' oh@lly BEkenRAYEkLY! an

fi aﬁS l& het er ocycl yl -Cl1-12 a CS-10 heteroa _
optionaffy ststitifed érs@&rqﬂmlaﬂyf@sﬂamdpw@tlwanybae hpmfnaumubmtuted
aralkoxk San@plib:RNG khdstia MO
i c"Xgubg)tp it ueﬁtS < each Mk&d’glg%ﬁﬁe%?@ gﬂjgsgtbge}gﬁtgg G Bup
dialkylagningyan pptgopgHy substiwind nhanot tretiarglaomt, veat @tloBallySsuBstM&d

mono—&%%{]e?&%ﬂ% CT/ US2006/ 032481 0 [0019] In still some
further e iments, Ris H [0020] In yet still sone

[0011] flnsthermbodindnispmatlsof IR dnd L, is independently a bond, -C(O)-, or -S0;-.
{0012] In some embod.lments Rsis a Cy4 alkyl, Cs.yp cycloalkyl, Ca.i0 cycloalkyl-Cy. 12
alkyl; Ce.1g aryl, Ce.19 aryl-Cys alkyl, Cs_10 heterocyclyl Ce.10 heterocyclyl-Cy¢ alkyl, Cs.qp
heteroaryl, or Cs.o heteroaryl-Cy.¢ alkyl; each of which is optionally substituted with one to
three substituents each indepéndenﬂy selected from Group J; and up to three aliphatic carbon
atoms in Rs may be independently replaced by a heteroatom or group selected from O, NH,
S, 80, or 80;, in a chemically stable arrangement. |

~ [0013] In some further embodiments, Rs is



00RO NR HXROKN Ro ~N4 ORo H,NH

o 1Si ~ 10 R1I0O 0 Rlo ORI0O O 0 KR
“&H@"é&‘\”?% RO *~ R70 H NH Rto ~N Rt o~K~ A#QBU@”%’&“I
NNH K HnNHK Ro K\~ Ro //ORtom}wORlo,
R10;, x |' & HS) Rtad 10R10@"‘R011 Rto K ACONH
- RtokKi N Ri o, lj SK; OrHOCI),Rto
0O OR o and{R10 is'H Gl-12%a¥i phatie.~C6.10 aryl,’
C6-10 aryl-d -12 aliphatic, C3.10 cycloal kyl, C3-10
eye. | oal kenyl, C3.10 cycl oal kyl-Cl _12 allphatlc

CS_;LO cycl oal kenyl -C -12 aHJgjgaUc C3.10

he ocyclyl, C3¥10 heterocy I-CI 12 'phatic,
C5- 19 heteroary acgyl djti2

alip éic.-[ooz e fUrther embodi ments, -
Ri& ~S" N/ '- - /0ld~(4"+. O/ OO
OXor 00 O- [0022]In yet st|II sorrefurther '

enbodi nrents, Ris D 0): O~N- )
[0014] In some embodiments, Ry is H; Ry is a G- 6 alkyl C3_10 cyclog{ky'_i E|3 10 cycioﬁ'kyl

Cian alkyl Ce-10 aryl, Ce.10 aryl-Cis a]kyl Ca.10 heterocyclyl Cé10 hei'ferocyclyl-Cl.s alkyl,

'Cs.1p heteroaryl, or Cs.qo heteroaryl-Ci.s alkyl; and Ry is optionally substituted with one to

three substituents each mdependenﬂy selected from Group J; and up to three aliphatic carbon

atoms in Ry may be replaced by a heteroatom or group selected from O, NH, S, SO, or 802 1n

a chemically staBle arrangement.

[0015] In some further embodiments, Ry s’

' iy

ERORR R
0.8 %0 00

tﬂﬂlﬁ] In still éome further embodiments, Ry and Ry, together with the atom to wft?i'ch they

,

o s o W OH, ¥ M, xR
K: {> ’ ' é’ ’ ,OI' ”

are attached form | _
3, Risa Cﬁ.m aryl Cs 10 ﬂIYI-Cl-;g aliphatic C3-m cycloalkyl, Cg-

[0017] In some embodiment
10 cycloalkenyl, Cs.10 cycloalkyl-Cy12 aliphatic, Cs-10 cycloa]kcnyl—cl_lz aliphatic, C0

heterocyclyl, Cs-10 heterocyclyl
aliphatic; each of which is optiopally substituted with one to three substltuents each

o,

-C;.12 aliphatic, Cs.10 heteroaryl, or Cs-10 heteroaryl-Ci.12

independently selected from Group J.

[0018] In some further embodiments, R is



-\ tt NONOC Qu HHHH 7 WD 2007/ 022459

PCT/13S2006/032481 0O CL N XNHHHH HOOppO Z
)y)nZi ~-nZZ)n0~1 0-sSJ NON O N-~.

H1l HHHO101 00 Oll O\\ S// Z-S zi
W—Bﬁ&"ﬁ%ﬁN Ni~sss NONN ~H.HHHHO Pﬁ’#ﬁw@“
" 00000Z2Z2S2Z-S -N HO\ 0O\ S HHH

[0023] hi sonme further enbodi “Ris o off) o~ o
| ~ QFHHHHHH

[0019] In still some further embodiments, Ris 1
[0'02(}]' In yet stﬂ-lr some further embodimex_tts, Ris -

RQ " Rig ”Lbz:_L_ j\Rm : ‘
7 oy s R _
/NWZR?G \ /NWZLH’"‘ R10~\”/H P 10\}( H)iﬁN\H

. O%S\}\O 1 } % R»w 3 Rio .
: o, O Ry R : 0//%\\0 Y
) ) : : S 10
/u\ 10 '71’; o ) (I? R-m . : \\// R-]n ) \"-l_ﬁ;q .
Ryg™ N N R /S\N . Ry~ /S\N HO
H =mNH LI NH H NH Rio
}*K —K : K Rio
Jd R : ) : 3 ’

i it , o] . R10 , . [8) R“} .

and Ry is H, Cr.z aliphatic, Cg 10 aryl, Co.10 aryl-Cr.1z aliphatic, C1q cycloalkyl, Cao
_cycloalkenyl Cs.10 cycloalkyl-Cy 1 aliphatic, C3.10 cycloalkenyl- 01_12 aliphatic, Ca.1o
heterocyclyl Cs.10 hetcrocyclyl—(}l 12 aliphatic, Cs..p heteroaryl; or Cs.iq heteroaryl Cira2
aliphatic. -
[0021] In still some further embodiments Ris

~ ,H LLL;- -~ N / | / 0o | % &L;'
o”"S‘BNT/ ; O\g/NT/ » Oj(])/N/\(_’ or I | \(NH

° OAO/,

[0022] In yet still some further embodiments, R is |

23% p% )\% /H, ]}-ﬁ

O% W [ N:H— \H o />

’ ) , \

¥



H ONNINFOY, 0O/ 1 0R-0s HHHH HOH OOf
O-SN~/ - ~Jj-_OHOI OHONH, 0 HHONHF,
N~-NCLHN or G N HHJ[0024] In sone

t he

t he carboxyl ation step in
@%%@g}éarl ng conpounds of Fornula 3 i ncI ugé§8§2%&6/032481
rmng a 2- anl on of the corrpound of formula 6 8 WO
2007/ 6 in the
nce lof/ n{f& ngi a —hen treating the
g. an”w th car di ox to Lpnqoduce a racem c
Phxture of H

t Hans-/ci s- oct ahydr ocycl opent a[ c] pyrrol e-| -carboxylic
cids of dornmula 7-@COOH COK 7 [0025P In sone

urther e od| ment s, ||t he 2-ani gn of the gonpound of
¥l ag pregaz Pyt mlhg t he{{¢pnpound of
VVI' roﬁ

)\f;i | a s it uml se LB t resence
gu ™M Oagehnt &ndOan ?ﬁpr i & soNv [ 0026]
Hin st II sorre furthq} enmbodi nemt's, the base uSed in

: n still ﬁome f ur thes” enbodi nént s, “the ‘égf’rrpl exi ng
nt uge i) prepd Egg th% anl on i )

q~ tértra thyI e ed

0PN etRae Ne’t neo /aﬁet h@/ N e

,gcycl ohexy] d| am he s artel ne, ﬁpr a 3, dw(Cl 6
“‘al kyl ) -3, 7-di azabi cycl o[ 3. 3. I]nonarbe such as for

£xanpl e,
)\ —%—dl (n- '('\@y%_) 3, @-\5(2}&@} eyclp{/g\ 1] nonane
o 0028] |33-Sh’|/| somaf/fstmt her err%mllxn? t he
apnpl’ e'xPng agent-is - W ’ :

- @reparinggthe 2- argl on is sec-gutyl = Iighi gm [0027] -

_O
0 -0 : 0 s 0
If : '\\/0
ZJ< 7S 7~ 'ZJQ -
S AT O//l\N\/%'or A
.~ H H H , H

[0023] In some further embodiments, R is

‘-I\% ;:\r% /O% ”“”\g EH % [\%s

H
o _ .
'\l‘*N 3 l \*—5 /Ej}; I\f & —+ z
' 4 i PO :
W N\H » O EJ’ . O DA A VI O)\l}l 4

N 7

H » 0O \H-' O

O ) o) _ . . _
Z HJTJ/\M_ _ : s
o)\;‘j\/o)f:)@ slyt Lo 75+ 54 N+
H H L .

N N Gl
Lo+ 0+ I
N : N“N\>§ cl ,N\ d

H ' H or H .

[0024] In some embodiments, the carboxylation step in the process for preparing compounds

of Formula 3 includes forming a 2-anion of the compound of formula 6



tetranethylethylenedianine,
t et raet hyl et hyl enedi am ne,
tetranmet hyl--1, 2- cycl ohexyl diamine, or 3,7-di(Cl.6

“ﬁyﬁxh#%§?7 di azabi cycl o[ 3. 3. 1] nonane. [Oongckﬂsihwhbﬂn

her enbodi nents, .the conpl exi ng agerit

D-sparteine. [0030] In ch{rhé_eﬂb‘Odl ments, the
trans/cis- ratio in the patem c m xture of conpounds
of formula 7 is 1 to 2. 031] In some enbodi nents,

the trans-leis- ratio inithe racemc mxture of
compounds of formula 7 i€% to 60. [0032] In still
sonme further enbodi nents,é6the trans-/cis- ratio in

o T P RO Ll S L B
produteramasidt sixttrabll 0ohs/chlockhydQcycl /p@l@c@f@] pyh@lesi-bﬂarbo ?ﬁclds of
Cl 0

form t her -enmbodi nents, the trans- ratio i s
. [0035].1n still sone further enbodi nents, the

trans/cis- ratio is 90/1\Q 10. [0036] In still some -
further enbodi ments, ttheftrr-zs /cis- ratio is

greater than 98 to 2. V\D 2007/ 022459 .:.
PCT/ US2006/ 032481 [ 0083 toomsone Orer enbodnents,

the process for preparigggconmpounds of Formula 3
further includes equiliprati ng a trans/cis- mxture -
- of the conmpounds of forhula 7. /r7 COOH COOR 7 in

the presence of a suitable base to produce a

predom nantly trans-cis racemc acid of fornula 8 N
- 10025] dppype fortaw embgdippents) thaiReanésinrof theecotapawst didoinsils 6 isipPepated

by ireaﬂﬁr%tﬁé @%&i‘lﬂ@ of)ﬁ%ﬁlglrao?ﬁgv&t’l% 9 %{‘?’ ryrﬂg%t% ?rruﬁdn ggrﬂﬁfﬁ?ﬁ?é’f B
complexingagénd add arf aprativesolvenc| udes equil i brating a trans
R S R R

11th1umpredom nantly trans-cis racemc .acid of fornula 8
trans-leis- ratig is greater than 90 to

[0627] %ﬁ FSIG%S he BofimentRcbe eapienipagent usehin preraties theor
anion ifE@ Pty idh &EﬁﬁHﬁgé té%faeiﬁ?fem& eﬁecﬁamltuy g %;t@q‘iﬁetﬁnyg lcllazu g els N

ui li brat| ng a trans-|efs-

cyclohegigl a@pr@sgmj@n@forg 3 %dq(@ a{ﬂl@l}hﬁs@%@eﬂaﬁﬁ dé@nomane such as,

for e b S R e S En B e or than 95 t8 0 2.

- [0028] In still some fu.rther embodJments the complexing agent is
tetramcmylethylenedlamme tetraethylethylenediamine, tetramethyl 1 2—cyclohexyldlam1ne

or 3,7-di(Cy.¢ alkyl)-3,7- -diazabicyclo[3.3. Ilnonane

[0029] In still some further embodiments, the complexing agent is D-sparteine.

[003 0] In some embodiments, the rrans-/czs- ratio in the racemic mixture of compounds of

formula 7 is 1 to 2.

[0031] - In some embodiments, the trans-/¢is- ratio in the racemic mixture of compounds of

formula 7 is 40 to 60.

[0032] In still some further embodﬁnents, the trans-/cis- ratio in the racemic mixtmre of

compounds of formula 7is 1 to 1. .

[0033] In still some firther embodiments, the trans-/cis- ratio is 60 to 40.

[0034] In still some further embodiments, the trans-/cis- ratio is 80 to 20.

[0035] In still some further embodiments, the frans-/eis- ratio is 90 to 10,

[0036] In still some further embodiments, the trcg-zs—/cfs- ratio is ereater than 98 fo 2.



[0040] In sonme further enbodinents, the base used in
equilibrating the trans-/cis- mxture of fornula 7

is l'i t hi um hexanet hyl di sil azide, |ithium
or lithium2, 2,6, 6-

0577&9{ pyl ami de, T/US2006/032481
did 0041] | f hef
Lb et at N SOOI A EAT S
furthehexntetdydlibiaght az0Ae:l R842L oi‘{ﬂle %ef%ﬂﬁ‘?g e Y6 muta 7h
e

enbodi nents, the base is sec-buty I um an

conpl exi ng agent s 27y
3, 7-di pr.opyl -3, 7- di azapi yclo[3 3. 1] nonane to give a
m xture of racemc tr cis-N

aIkoxycarbonyl-octahydr%cyE?%%enta[c]pynole-I-carboxy
lic acids of fornula 7,C¢aR which the trans/cis-

ratio is greater than 9@ to 10. [0043] In sone
trans: N-al koxycar bonyl -

he )
inthe Jrg{eﬁ%ey"é F&M%‘gﬁgﬁ foal{feé AP RmipaR b ey raecayp abid of
formuls Bans- N-t - but oxycar bonyl -

oct ahydr ocycl opent a[ c] pyn- ol e- I-carboxyllc aci d.
[0044] In sone other edi ments, the process for

preparing conmpounds of’ rnula 3 further includes

resol ving racemc _
trans- N-aIkoxycarbonylﬁbcﬂgﬁybrocyclopenta[c]pyrrole-

| - 10 WD 2007/ 022459 PEPORS20061032481 carboxylic -
acid to produce a (1 S8 (8 3R :

t rans- N- al koxycar bonyl -

whereinyibe grrysicisc (e dpenater il o@De- I-carboxyllc aci d.
t he resql ution_ of

[0038) 10 lottleP e QBmEME ttFe 1o %P?l?% éﬁ%ﬂ%@p@ag@dm Farpalagd of

a racemc mxture
further myluﬂ@rmmd:graang alronsicish nﬂﬂummf teabhyoadt bmnﬁﬁ% §in B0
t he al.t formed by step i) to

t |
e BB A o ol s
Wherem(ﬂieﬁ‘)arﬁ'/cﬁs"-ﬁﬁ-o isNrédtdr 15200 ©PPR 9 [0046] In sone

ﬂquyfurther enbodi ments, the q&tlcally active base used
PROPESBEL AP AEments, di reocess for preparise campmdn dﬁFarmu(aFS)
 further iBcl@dbs mwukgeﬁrs [ r

enbod F%gnt s, the %S/mlsc%% ggﬁr%@gga%ﬂm iP Iesf%c)e of a suitable
base to prodsice a predeminaydy trars- cmwhmhrylbldmf fremufaB0WiBdroih FheSRIE-/cis-
nﬁwlséﬁﬁ&&ﬁﬁhggqp?dlnents the process for preparing

compounds of Fornmula 3 further includes the steps of
[0040] T smey ﬁrﬁ%lmglbbﬂmmthmbm@samn@qﬁﬁmfaﬁﬁmk rafls bk Brifhure of

formula ?%g?ﬁﬂﬁ hgzg%gﬁpg.? drsamet agﬂg%rﬁg% a6t
tei;famethiv@lpﬂnidaiel, / _CO?N 23 H

[0041] In some further embodiments, the base is lithium hexamethyldisilazide.

[0042] In some further embodiments, the base is sec-butyl lithium and the complemng agent
1s 3,7-dipropyl-3,7- d1azab10yclo[3 3.1]nonane to give a mixture of racemic frars—/cis-N-

alkoxycarbonyl- -octahydrocyclopentafc]pyrrole- ~-1-carboxylic acids of formula 7, in Whlch the

trans-/cis- ratio is greater than 90 to 10.

[0043] In some further embodiments, the trans-N-alkoxycarbonyl-
octahydrocyclopentafclpyrrole-1-carboxylic acid is trans-N-f-butoxycarbonyl-
octahydrocyclopenta[clpyrrole-1-carboxylic acid.

[0044) In some other embodiments, the process for preparing compounds of Formula 3
firther includes resolving racemic tram-N—alkokycarbonyl—octahydrocyclopenta[c}pyrrole~1— |

10



1 wherein R3 is an optionally substituted al kyl or
aral kyl. [0049] In still sone further enbodi nents,
R3 “I’“S t-butyl. [0050] In sone enbodinents, the :

S for preparing conpounds of Fornula
E» act L f?c%gfo{?ﬁ(fszm

carb ;[% g t he am no-ester of Formula
2 q]ﬁro 18 2p L 22Nl lorrsAN-elsgprcrbgnylr eagent t o

octﬁyﬁf&ﬂﬁ@&n&[ﬂﬁffﬁ@&@-@aﬁﬁxﬁ&rm ala. N R-OOR3 1la
0051] In sone enbodi nents, the reaction between the
- [0045]5knisprge S5 ther craodimeniy e resolutign oRk m«:mammsofccampoms
c tJrer hi.st am ne r
inludhe bifitotSfoiflad PPN REE0S ol (9% AL i G e
salt fom@m@@w@ pmdmﬁ%@%ﬂ&]sﬂtbﬁﬁwﬁﬁhabn sone further
enbodi nents, Rl is P2- 0053] In sone further
- enbodi nents, R is P34 2 2-.. [0054] In sone further
enbodi ments, R is P4r &3- L2- P2- . [0055] In sone
further enbodinents, I{g}i RW R"NOG56] | n sone o
enbodi nents, the proces @®&P%r epari ng. conpounds of
Formula 3 further inclcoes the steps of hydrolyzing
the ‘ester of a conpound of Fornula l'a; to provide a
carboxylic acid and reactind the carboxylic acid thus

[0046] @bi@&ﬁﬂhﬂﬂeﬂ%o&rﬂéﬁﬂpﬁ Rgh cr;?tﬁ%f’ &)I{Sﬁjﬁig%}v%{g(%g@emm_

wher ei n is -(N

Hg
mlm%‘f‘fég@ﬁ%‘éldéfs ®) “tﬁéumqﬂt}’@?eﬂléﬁgent to-produce the
[0047] SOBRAUDAAT m%?%%lj@ t@le o%tgcg,g% %chve gﬁ’ﬁ%gggé Eg#ﬁ{w@@@m-l- )

: enbodi ment s
naphthydamippat i c, optl onal ly substituted cycl oaI [ phati ¢, an
tionally

i tuted
oo SRR By o
further mclaﬁésythe;  stegs ofestepliylrpnnd éabosyiRSkidof tReuNel RHPREEL

: n tionally substituted aliphatic,
""malmﬁéft}e&i?a%“? %‘Efg‘féﬁﬂt’%é‘é? SGAR' pgtectiag erovn wryduceacomz)ound
of Formalaygt i tut ed aral kyl, -or an opt| onal Iy substituted '
het er oar al kyl ; and R5' is H, an optionally
substi tuted aI i phati c, f\optl onal |y substitut ed

‘cycl oaliphatic, an opt ally substituted aryl, an .
optionally substituted é?;\myl , or an optional I y
substituted heteroaral Ryt';"@@,RR4' and R5', together

with the atomto which t,t]ey are attached, forma 3-
to 7- nenbered optionally substituted cycl oal i phatic

K ring. : 1
- wherein R3 is an optionally substituted alkyl or aralkyl.
[0049] In still some further embodiments, K; is #-butyl.

[0050] In some embodiments, the process for preparing compounds of Formula 3 further

includes reacting the amino-ester of Formula 1 with R;COOH in the presence of a coupling

reagent to produce a compound of Formula 1a.

Ia
[0051] In some embodiments, the reaction between the amino-ester of Formula 1 and
R;COOH can be carried out further 111 the presence of histamine, glycine, or lysine, in

addition to a coupling agent. : 1



[0058] In sone further enbodinents, R2 is on o VHH
NH - -NH HCOOH OH OH COOH 0 OO0 --NH H - NH

OH H,
WdbolrzoMgeN H OH H CH OH H OH OH H OH H N - pfyQgpeinzaas1
0058a] In a second aspect,

2
[ﬂﬁﬁzw%gﬂme%ge%}m%"r% for preparing a conpound

ere I's provi

[00381 Irrpmeuflughed em B Nbdbily;R NP NLOD,-O O, HH O 4

e et s ho82 St BB 8] S0t aner 1)

* [005Fplukoing figthlr @ﬁﬁd@iﬁn@ﬁs RO& RW
azabl cycl '0[3.3.0]octane in the

005 g—lgl koxycar bonyl -
[005p), Taseme %mb?duaﬂﬁhéhfamfpﬁgs mgersparing Cm)lpd)mldabf g further
roduce a

mcluaé);ltﬁ’@st@fs of Bﬁﬁ’olykﬂig W f:pt]@IC(%L{ a c%rn]apg{m% e L Pi% provide a

/trans-

, CI'S
carbosgylig mg@acamg/memmmmmmtamﬁﬁ azﬁtﬁ]aF&Mﬁa &hﬁcbmﬁj%

ture of step ili
the Rgﬁ%ﬁﬁ ?ﬂ lg % b(g\z% C{RB @g@gb%gq}}) nifithg ]prysepagq@‘ a
couplmgaf%ent to progucc the comp orl]mc(i:l of Formlula, 3 ‘] e b
ai ko rbo oct'ahydrocycl opent af c] pyrrol e-1-car
(005’ MW@%@ ﬁmg?dlfft?ﬂﬁ pwgis &L sowtionpllyrpubstinapt ilipabtioy optionally
. substiagddi cySo@PhBs, an Mbi)iozﬁﬂ}’ ﬁb@dﬂjg{ é ryd a}xlagpsﬁalar SI}lfJ\#n‘]zrfejl heteroaryl,

esterifying the acid provi

an OPﬁ‘Oé‘ﬁléﬁW U itiiadamitkall oo xy. eﬁtdn@]ﬂwﬂ;ub@ﬂm@hdﬁﬁoﬂmw ce

o%?gﬁ?;gm %@@ IFL{){; eHI%' %"cf]’ ahlpFﬁceaIl Opélg]f‘%lé’)%‘;ﬂ?%‘%ed Fylpii y |
optionglést @bmmtxd mamm ag opmm apedtied M£&§§9P bndPf 22 tep
or nul a

wi t rotected anj no acid of
\2& ql0116115)5’ substttufed a%phatlc an optionally substltuted cycloahphatw

* an optionally substztuted axyl an optionally substituted aralkyl, or an optionally subst1tuted

heteroaralkyl or
R4 and Ry, together with the atom 1o Whlch they are attached, form a 3- to 7-

membered optionally substituted cycloaliphatic ring.
[0058] In some finther embodlments Ryis

w

12



26 wherein Z is an am ne protecting group, in the

presence of a couplin a r.ooduce an
(0B 0 GSPRTFS TP RISV A TRoess R PToB G R ) g Formula
renmoving the protecting group Z fromthe am de-ester
of step [ to produce-t am~Ro conpound of fornula
28; 12a 007/02 59 RCT/ [0SR006/ Q
CQ2t Bu M nosComgpound of fornul a
28 Wth a pr ected am nog aciyl of gr mul A\ 29
Z-HN,.,C2H 0 2' n the pr%ze‘|e of " aycoupl i ng.
reagent to prod a tripeptidée of forHuIa 30; O
Z-HN Il NOCXRtBu O 30 xii) renDV|ng the protecting
group Z in the tripeptide of4 Fornula 30 to produce a
free amno-tripeptide of fornula 31; HZNHN N- o OO
Xivi) reacting the am no-tripeptide of
mxmmgggﬁﬁﬁkpg%fVVth pyrazi ne- 2-carboxylic acid in the
P} poeiding 20N-Ak@gtpbim 3resdgen[inipeeduce an

de-tripeptide e la 33; ONHNHNNO OO0
é@n%ﬁpgal aneonl otethe Nlai{oxycal onypy -azabicyclo[3.3.0]octane in the

presence of a chelating agent;

i) treating the anion of step ii) Wlth carbon chomde 1o produce a cis-/frans- mixture
of N- a&oxycmbonylwoctahydrocyclopen’ta[c}pyrrole~ —carboxyhc acids;

iv) treating the mixture of step i) Wlth a strong base to produce an essentlally pure
trans- N- alkaxycarbony1~octa_hydrocyclopcnta[c]pyrrole 1- carboxyhc acid;

v) forming a salt with an opttcally acuve amine;

vi) crystallizing the salt

vii) esterifying the ac1d provzded in step Vi)

viif) removing the N- allcoxycarbonyl group to produce (18,3aR. 6aS) —z‘—bu‘nyl—
octahydrocyciopenta[c] pyn'ole-l ~carboxylate, #-butyl ester;

Ix) reacting the bicyclic aminoester of step vm) with 2 protected amino acid of
formula 26, '

Z-NH" CO.H
26

] wherein Z is an amine protecting group, in the presence of a coupling reagent, to produce an

AP

COR,

amide-ester of formula 27;

27
x) removing the protecting group Z from the amide-ester of step ix} to produce the

amino compound of formula 28;

12a



33 xiv) hydrolyzing the ester of the am de-tripeptide
f..,formula 33 to produce an amde-tr

S o 34; 12b WD 20 0 7/0 22 459 bEEB A2

PCT/ US2000/ 032481 (KNNJHNN . O 0 CO H 34 xv)

reacting the amde-tri tid id of fornmula 34 with

an am nohydroxy-am de o a 18 OHH HzZN 18

in the presence of ayg ¥ reagent to produce a

hydr oxy-tetrapepti de “of for ;39 and O (N HNHN O

-ty OOOHH OH 35 xvi) oxi Z|ngthe hydr oxy

group of fornmula 35 to przgluce the conpound of

Db 28y e %o S i B Db P ot s of

fomu]@r”@cess for preparing a conmpound of For rrul a4

Z»HN\/COZH

O”["

29
ig the presence of a coupling reagent to produce a tripeptide of formula 30;

N\E/”\H ‘ N\<

Z-h
. -0 CO,tBu

O

30 |
' xif) ]_‘emovmg the protectlncr group Z in the tnpeptlda of Formula 3010 produce a free
ammo—trlpeptlde of formula 31; ' ' |

O : COztBu

T
S
b=
QIE""H
Q
<
5

31
xiii) yeacting the amino-tripeptide of formula 31 with pyrazme-_’z-carboxyhc acid in

the presence of a coupling reagent to produce an amide-tripeptide ester of formula 33;

SHwa

O Q COztBU

33
xiv) hydrolyzing the ester of the amide-tripeptide ester of formula 33 10 produce an
amide-tripeptide acid of formula 34;

12b



12c WO 2007/ 022459 PCT/ 0S2006/032481. 1xO ... CN HN
WORlNok4 O Op ONH O 4 [0060] In sonePCIr/us2006/032481
enbodi ments, the process for preparing conpounds of
Formula 4 includes the stepsjof: i) providing an

N- al koxycar benyt,- 3- azabigycl .3.0 ane; i)

formng a 2- t hel
N- al koxycar bonyT =3 T Cyel ~Qfoctane in the
presence of a cheflati agent ii)wtreating the on

of step ii) wth Car di oxide"to uce a cis
/trans m xture
of N- al koxycar bonyl - oct-dhydr ocycl opent a[ c] pyrrol e-1-ca
rboxylic acids; iv) treating the mxture of step
iii') with a strong base to produce an essentially
p’t}’ﬂ geacingghsamide-tripeptide acid of formuia 34 with an aminohydroxy-amide of
formulB @l koxycar bonyl - oct.ahydr ocycl opent a[ c] pyrrol e-1-carb
oxylic acid; v) formng a salt of the carboxylic acid
with an optically activepampe; vi) crystallizing
the salt; vii) estegidyi e salt provided.in step
Vi); viii) removing thé Nl k carbonyl group to
produce (IS, 3aR, 6a8)<1t~<butlyl - ' S
oct ahydr ocycl opental c] pyrrol e-1-carboxyl ate, t-butyl
. .ester; ix) reacting the BﬁcycILc of step viii) with a
in the pREQLE6L QAR - ' 2 = NH
inthe p £ShuBilNRa RG] ] éJPJdufz@é %%a%g%%aé}@i ot %[?Zﬂg{a%%; and

wherei-n Z is an amne prote

presenceof a couplingjreagen to produce an
anode-eg?e_ of fofmul ay27; -NH 0 CO2R1 27 x)
removin ﬂNQ}J@%& org the ami de-ester
of step rx)oto pr oduce t mnp c npggﬂﬁ of formula
: ° H § 4§
OH '
35

xvi) o;ddizing_the' hydroxy group of formula 35 to produce the compound of Formula
4. ‘ ' ‘

4

[E

[0059] In one embodiment, there is disclosed a process for preparing a compound of Formula 4

12c



-13 WD 2007/ 022459 PCT/ US2006/ 032481 H2N N 0 COZI Bu _
28 xi) reacting the am no conpound of fornmula 28 with
a protected amino acid of fornula 29 Z- HN&CO2H 0 29

in.the presence of a coupling reagent to produce a
Wtor‘ﬂﬁeé?é(ﬁf'ﬁ&e of formula 30; 0 Z HN'N HN O 8CEHTBH2SL.

30 xii) rgnoving the group Z in the
tripepti f Fotggﬁg cela free

am no-tri éNQ 1 N3, w"l~-IHNNO O
COztBu - 31 xiJli) fgeacti nglt he\am go-t i pept\ de of
formula 31 with zine-@-c;(iﬁ N grd in the
presence of a co ng reagent to pfloduBe an

am de-tripeptide ester of fornula 3@; ~I 0 CN HNHN N

O 0 0 C2tBu 33 xiv) hydrolhyzing the ester of the
am de-tripeptide ester of fornmula 33 to produce an

06 5 AR P T iy P i
the steps of: o : ' ' : .
i) providing an N—aikoxyoarBohyl—?;-azabicyclo{E.B.O]octane;
E ii) forming a 2-anion of the N-a]koxyéarbonyl—?:-azabicyclo[3;3,0]octane in the
presence of a chelating agent;
' iiif) treating the anion of step fi) with carbon dioxide to produce a cis-/frans- mixture -
of N—all;oxyqarbonyl—octahydrocyclopenta[c}pyrrole'-1 ~carboxylic acids;
' iv) treating the mixture of sfep iii)l-with a strong base to produce an essentially pure
trans- N-a}koxycérbonyI@ctahydrocyclopéﬁta[c]py:rro]e-l—carboxylic acid; '
R v) forming a salt of the carboxylic acid with an opticsilly active amine;
vi) crystalliﬁﬁg the salt; |
vH) esterifying the salt provided in step vi);
- Viii) removing the N-alkoxycarbonyl group to produce (18,3aR,6aS)-r-butyl-
0ctahydrocyclopenw[c]pmole—1~carboxyla‘fe, t-butyl ester; _
ix) reacting the bicyclic of step viii) with a protected amino acid of formula 26,

Z-NH" CO,H
26
wherein Z is an amine protecting group, in the presence of a coupling reagent, to produce an

amide-ester of formula 27;

sl

CO,R,
27
x) removing the protecting group Z from the amide-ester of step ix) to produce the

amino compound of formula 28;

13



OO0 OCOZH 34 XVv) reacting the anide-tripeptide'acid
of formula 34 with an am nohydroxy-am de of formula
18 OHH HZNN /N~ JQ 1Is in the presence.of a :
: L.hg.reagent to produce a hydroxy-tetra i de of
‘\&g?%‘:’zggﬁs; and NCNHNOHN NO OO0 O OH ggg}‘lﬁ%%i’“ﬂ“l

oxi di zi ng t he hydroxy-~greup o ormula 35 to produce

t he conpound of For nul 4 NI HNNOaHNHO O
- OOHoOo H 4 [006%y enbodi nents, the
oxi di zi ng reagent used i § st®g.xvi) described above .

is sodiumhypochlorite, and the oxidation is carried
out in the presence of 2,286, 6- ) o
t | pi.peridinylo free_radical (TEMPO .
[ %&%gﬁ E’{g E%s one’ %‘%‘?Pé’.’ﬁé‘é ﬂ%%’&?‘ﬂé 2? &it%ﬂ?éot%&%ﬁ%% geid of
formulag@8gent used in step xvi) described above is '
1,1-di hydro-1,1, 1-tr i?ﬁgt og-l , 2- benzoi odooxol -3(| H) -
one. [0063] In sonme fUrtre 2enbodi ments, the process
further includes dissolvinng the conpound of Fornula
4 in an organic sol ventobt ain its solution, and
‘then adding an acid to the” solution. A suitable
organi ¢ sol vent can be ang—solvent in which the
) conpound of Fornula 4 152 :
in the presence of a coupling reagent to prdduce a tripeptide of formula 30;

o ‘
‘ z-HN\)[\ ,
SHN N.

O  COutBu

.30 _
xii) removing the protecting group Z in the h'ipeptide of Formula 30 to produce a free
. amino-tripeptide of formula 31; | |

H,N
z HN

0 CO4tBu

oz

31
xiii) reacting the amino-tripeptide of formula 31 with pyrazine—.?—éarboxylic acid-in

the presence qf a coupling reagent to produce an amide-tripeptide ester of formula 33;

33
- Xiv) hydrolyzing the ester of the amide-tripeptide ester of formula 33 to produce an
amide-tripeptide acid of formula 34;

14



WO 2 00 7/0224 59 PCT/ US2006/ 032481 di ssol ves,
met hyl ene chloride. The acid can be any acid,
. inorganic or organic, e.g, acetic acid. orpropionic
j 64] In still sone further enbodi nmep
“@f%@@g%g urther includes concentrating the @%Fﬁ?W@ﬁzﬁl
of the conpo of Formul a Q) obta' t he conpound
in asolid for - pr ocess can-
be, e.g., di dnder reduced
-pressure (e.qg. acuuin) byNnat evapor ati on of
the solvent. The @olﬁj:éorn1in ohi cfecdythe conpound of

Forrmula 4 is obtaine n be, e.g., crystalline or
sem crystal line, and be of higher purity than
t hat before being dissolved into an organi c sol vent
and then concentrated in #tid condition. [0065] As

s teactitlgtbe £hhige9fldd &i % Qﬂf

%Tpound of Formula 4. @Oﬂ%%ﬁéﬁ\l ﬁnéﬂygigﬁyﬁml@ of
#'®4 [0066] In some enbodi ments, the process includes
first dissolving the conmpg, und of Formula 4 in an
organi c solvent to al sol ution,: addlng an

acid to the solution Trgggf ound of Formula 4,

and then concencent rati’ng ol ution of .the -

~conpound of Formul a 4 to obtain the conmpound in a
solid form Exanples of d8tiable organic solvents,

h ded ab
in the pREHEE or A0S AALkelede? °o¥8@‘°%é$¥$ﬁgﬁg?6§f;§%égaﬁfgg%¢ess and’
: Forrrulal O-RR O Ia erein RL is P2-; R5

R6 Pz- }\r \ﬂ?l US20061032481

formul

EHI

OH
35

xvi) oxidizing the hydroxy group of formula 35 to produce the compound of Formula

[0061] In some embodiments, the oxidizing reagent used in step xvi) desc,;ribed above is
sodium hypochlorite, and the oxidation is carried out in the presence of 2,2,6,6-
tetramethylpiperidinyloxy free radical (T EMPOQ).

[0062] In some other embodiments, the oxidizing reagent used in step xvi) described above is
1,1-dihydro-1,1,1 -triacetoxy-1,2-benzoio dooxol-3(1H)-one.
[0063] In some firther embodiments, the process firther includes dissolving the compound
of Formula 4 in an organic solvent to obtain its solution, and then adding an acid to the

solution. A suitabie organic solvent can be any solvent in which the compound of Formula 4



R5 is H an aliphatic, a cycloaliphatic, a
heterocycl oal i phatic, an aryl, or a heteroaryl; each
Wb 20k except for H, is optionally substPELPEH6/032451

: dlssomet:‘,h: g mestionensehiensd ik iatident s faehid, mﬂd%n@&d&%hé{ e.g.,
mmﬂc cted.from G oup J consisting of hal o;
Vet GAFHEL 4cd: aryl, heteroaryl, alkoxy ar oyl ,

(0660 &t arna )
“’ o SUDA RN AL B YR B 80r0c AT ring o

“ﬁm@%P%@?@ﬁmx&mi@ﬁﬁwyma4§@b$wmn&mmom@mmxhnamEMK&nn Such a

Ioall tico
Pones ethglggg ekl AN i om0 B syt e rearmssegpe (o
vacuugy) Ay kgﬂn@}(@v,apdieﬁcﬁf dFalfeysb B kO Xhe sﬁid@?ﬁyﬁaﬁlﬁﬁf'ﬂfﬁe compound of
Exmﬁ%%§ g éhoxy, and drox .S an optlonally
OPPREE 42 5 paty Eta ?1 05%?91“8?%4@% githtgn pe gf lgher purity
than b0 BEiKY WisscAed iRRkh quﬁluk)éol%éﬂiﬁﬁd i &%ehﬁ%@%@@c{cﬂ

an optional |y substituted phenyl; or
COIldmt‘:’Bgether with the atons to which they are attached,

optional |y |tuted
00651 R sk Gl e 8 bpRE O ibun B! o Mna e Rplef
optionally substltuted blcycllc het erocycle, in
- whi ch-each heterocycle,ring optionally contains an
addltNonaI het er oat o -S-, or

is H, pha Ic, £y8 [ icC,
I phﬁkl\s&)ﬁl\l ' Vi phati c, :
heter@cyc oal i phat gy . 0.
(het erocygl oal E ohatlc)al kC, he¢tero ry;}Zﬁgrboxy,

sul fanyl, su sul fonyl, i c)gar bonyl ,
(cycloallpha «arbonyl H
((cycl oal i pha )allphatlc)carbonyl C?arylcarbonyl,

(araliphafic)carbonyl,
(heterocycloallphat|c)canponyl
((heterocycloal|phatlc)al|phat|c)carbonyl

het er oaryl ) car bonyl, or -
[8066] I%‘ﬁ%‘%?%‘a@%m%&h? epesss Bluges fgipselvingghe @ﬂmoomﬁonmla
 4in an BERUROIRAG, oFRi ﬁsbs%gmgﬂ tddaﬂxg%ﬁcﬁ chfi% cflltfﬁ%on of ?ﬁtc%@}amﬂq

[0068] I'n sone e ment s
of Formulg Aeandttheerconrrpoditrming $e seition of the eomp(oﬁﬂ@ 6 Fokfuls @A®obtain

econh T O OB B B 0

hﬂmb&mpmmﬁhdhhmmhlch R, is P3-L2- P2-; 17 WD 2007/ 022459

S20061032481 R7 Rs Rs-H P3-L2-P2-is 0 R5
[0067] EP rther E{ISC osed herein are compounds of Formula 1a,

0
PP
1

I1a

Wherein Ry is Po—;

16



R5 is H an aliphatic, a cycloaliphatic, a

het erocycl oal i phatic, an aryl, or a heteroaryl; each

ol ez except for H is optionally ZUbSt 'gtwijlgﬂomszm

Wi Rhis@Nen QDN & ¢ 8 phiidependent .

selgpted fF%ﬂ?%}giﬁaﬁﬁ%%%gﬂ%%wﬁgﬁ%?mﬁgpoglm?fora%ﬁﬂomYL
~ cachoy phishl ekpshafor EY, ispyibnallyetistioad yhith onBbKexY suRbe¥his each

: l,, |, nitro,. . - ,
inde g?efenélﬁ grlt?cyeg lﬁo%(f %Qpl}gaﬁs?sgﬂg; gﬁlr]a%s @?zgég&ahg%? heteroaryl,
ajkomm;drm-oaswl,faag}pmmh%& A CarniBX Qulf G RN, sulfanyl,

at i coxy,

lfgarba yl, cycloal iphati

54 O%P@F%@%ﬁwﬂf%@&i @Eyide, 0 cangry, b edroybloxlphaticoxy,

hete b |
sl ke hoksoni BRSO

al kyl car XY,

alkoxgqahonyl dldehrtaiayhhet and hydmxapt i onal |y substit ut ed
l.ly substitute eroaryl,

- h r |l .. an _..optipna dh

RSB o R Rt i B b R b ol n
optionatigebliimtedbdidtoartl) n ap@imBl le%h@@pﬂehzﬁ?bﬁ(seanatﬁs aghed: wim
iheﬁ%%y f rgja 5- to 7-nmenbered, optiona (ﬁgsgbstliufe -

ﬁ%&@’& they perlizshafemay fgp 2g- B 7-ngnbeedroptierBy substituted

monodPlid lRfaldMe SHASL S ¥.8dmb I T TN N
o et atar oy PP ey i kB IE L s dporete,
- i whichyarh hedmagyolemsrapiivmatlysehieint etadiitional het@roatonSselecRi from -

" 0-,-S-NRXRRZ is H an optionally substituted aliphatic, an
6&%lonélly substituted heteroal kyl, an optionally
KitsHj dlphait, yelediphaid (cydbalphatdplibeme] 1yl sulashit ut ed

phenyl:.or R7 and RG, .together with the atons to
he‘*ef?%lf’aﬂ%’hi%e@e‘fawygle@gﬁ%?@mﬂa% Peifraiall sbex, sulfandntulfingl
ulfi il d bgdiciddlisiths I¢i 5-
e S AL TR A OB B

to /-
mlcﬂl%?g% (aradipaticlegrbopynémirsr Grgloskpbitaiedthonyk ubst i t ut ed
GG hA-E: %?} ) ﬁ- 2-menbered - '
(bcteroghe Hk&dﬂ&@%%@fl d?%%a%%%y' %%%gprf?nfn aLsch each

optional 'y
(heteroamdipbatispopdiorylpr aryl  ring optionally contains an :
eteroatom sel ected from-0-, -S-, or -NRX

Se o]
l?sqgiﬁtc{?\%g)ﬁwﬁ 26 bget her with the atons to which

Rshiesn @riendlytsashintefiangla ring, R7 and the ring
R5, and R6 may forman 8- to

system fornmed by
ﬂmﬁﬂ]E§@W%ﬁﬂﬁﬁgﬁmgb§%é%%@ﬁ$~ substituted bicyclic fused
[0069] I songt ciNEbRBYIIMRGHEPN 3¢ he bicyclic fused ring system
B may further fuse wth an optionally substituted

phenyl to form an optionally bstituted 10- to 16-

- menbered tricyclic fused’imng_systenl Rx. i s-H, :
LC cy<toal i phatic)aliphatic,

al i phatic, cycl oali&ph b

aryl, araliphati et &f ocYtl 8al i phati c,

(heterocycloalip )al i phatic, heteroaryl, carboxy,
(ali phatic)carbonyl,

sul fanyl, sulfinyl, sulfonyl,
(cycl oal i phati c) carbonyl ,

cyel pal i phatic)al j phatic)carbonyl,
100701 g SR o tim S AP
(het erocycl oal i phati c) carjbonyl ,
((heterocycl oal i phati c)allighafic)carbonyl ,
(heteroaryl)carbonyl, or
is v ~+vV iVLL2J] IIi d/

(heteroaraliphatic)carb ;F;
VILVWI/ VILYVI Rs isNHZor~a protecting group; and

aryl car bonyl ,

[0071] Further disclosed herein are compounds of Formula 1a show above, in which R, is Ps-L,-

Py-;
17



R3 is an optionally substituted alkyl. [00721 In
sorme enbodi nents, R3 is t-butyl. [00731 In sone
- enbodi nents, P3-LrP2- is ~, HO O NOHO [0074]
woeaRBsebodi nents, P3-L2-P2- is o HZN-Ei bcQukRdishis
Al so disclosed hegein arg the conpounds of : :
3, 7-di propyl - 3, 7- di azabi ag‘rﬁ/cl o[ 3. 3. 1] nonane, and
y

3, 7-di propyl - 3, 7- fli azabi €ycl @[ 3. 3. I ] nonan- 9- one.
" Definitions 10076]

DESCRI PTI ON OF NV
For purpo@ee—s_(ﬁf thisfi nventifon the chem cal el enents

are i.dentified in acgpordanc with the Periodic Table
of,-1t,e. 5l enent's, CASOQversi oR; Handbook of  Chemi stry
- and Physics, 75"" Ed. Additiondlly, general .
P iR E: pn dinbiticon gralvadipbitei eterpcymlelipleais cmi dogdoyheteroaryl;
h ofi . L0 Organi c. mstry, University ... .
- cach oL MR e EE S b oo B GO el Sl s
- indepopduitly selévbedctont GroMphiatonsistingrog asib ccyClERARSES, Yiryl Sheler&aly,
aﬂ{oxy\]&%l ﬁ/\t{é g% % Soi;s New York . (2Q01), the entire

O St ent SOBPY AT AR Sy ey WHGo- AT Sefortyk guliyyl. sulfunyl,
sulfoxy, afeay thivaeea, SuBRAIH, ASRAREChrDesdh | Bam &
het 1 hle i nvention ma}jll optionally be&gﬁgdsr???%?’er%% t aﬁ)%)?%
‘eterocsplophpbaticorp. ot yle e hesroastet, aslailoay.ibeicrm ylatkex,
alkoxy@eBei R hikylcABOYo l'ified by particular
-l asgegl,k_ygubcl as?( éé?cé%ﬁ%&%?ggci es of the invention.

Retrgoptienally sebsHate aliphites, aeoptichallsi hatitited heteroalkyl, an

e , S S terns alkyl . kenyl ,. a lL.kynyl,
cptiona] G RE PR IR RRL Bl B Mraite A el 0 Pl vt
‘the atorhefoohic tHey7a4 atbsshed; ﬁﬁhy’rfefne b By todmeabdeyd, opSAUP stRESfa

ati1.c

| d_al i hyd bon
monocskfie BBt beE6 R0 1B Mamigeral optfoply aipeed biswalic hagprocyele,

&
a
in which bdefilheferoeydle SARORBO NN b:@0hs B addfiRRG RERro tﬁ?éﬂ&%&ﬁ%mﬁf ;
O-. S al x groups include, but are not Iimted to, mnethyl,

B RY™ > propyl, i sopropyl, 19 WD 2007/ 022459

BRSOt SR LSl B S
optionalfy thtﬁed h@q:rg@qyl, Jr ¢t Gpitwplly Substiiated phaghsirst s of hal o, .
L oy B SRR Y SR

' memberpd;pmim@lggpdqbaitkte@ wonpcyaliy hetedoeydds, @Er 1 T-mdhib&RA ¥ptionally
subst_ituted mongcyclic aryl, a 6- to 12-membered optionally substituted _bicyclic‘heterocycle,
ora 6f to 12-membered optionally substituted bicyclic aryl, in which each heterocycle or aryl
ring optionally contains an additional heteroatom selected from -O-, -S-, or -NR*-; or

When R and Rg together with the atoms to which they are aﬁached form aring, R;

, and the ring system formed by Rs and R may form an 8- to 14-membered optionally -
substituted bicyclic fused ring sys{em, wherein the biéyclic fused ring system may further
fuse with an optionally substituted phenyl to form an optionally substituted 10- to 16-
membered tricyelic fused ring system; '

RX is-H, aﬁphaﬁc, cycloaliphatic, (cycloaliphatic)aliphatic, aryl, araliphatic,
heterocycloaliphatic, (heterocycloaliphatic)aliphatic, heteroaryl, carboxy, sulfanyl, sulfinyl,
sulfonyl, (aliphatic)carbonyl, (cycloaliphatic)carbonyl, ({(cycloaliphatic)aliphatic)carbonyl,
arylcarbonyl, (araliphatic)carbonyl, (heterocycloaliphatic)carbonyl,
(Cheterocycloaliphatic)aliphatic)carbonyl, (heteroaryl)carbonyl, ér

(heteroaraliphatic)carbonyl;
18
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aroyl, heteroaroyl, aryl (e.g., (aliphatic)carbonyl,
(cycloallphatlc)carbonyl or
(hetE@Gﬁﬁoﬂmmﬁmﬁhﬁﬁﬁﬁwc%ﬂbonyl) nitro, cyano, am do

gém%p cl o%$%¥%§h§%?kﬁﬁgbonylan1no

aryl ara car bonyl ami no,

[Gd7el Brogy @h@@hi@yﬁ& cmnbxamwiam no,
%E?terocycl alkylalk carbonylan1no
f b?ﬁ%@?@ * het er oar al kyl car bonyl ani no

alkylan1nocarbonyl cycloalkylan1no rbonyl ,
nocarbonyl or

heterocycloalkylanigf:?&;;nyl
het er oaryl am nocarb am no
al i phati cam no, cyclo afﬁ%anlnoN g;
het er ocycl oal i phati cam no), ©ul
al i phatic-SQ2-), sulfinyl, sul I , suI foxy ur ea,
t hi ourea, sul fanoyl, sulfan de~@%0, carboxy,
car banoyl , cycloallphatlcoxy,
Hﬁ%ﬂdﬂ&@m@hﬂhﬁﬂphﬁiEﬁéxﬁrlaryloxy, heteroaryloxy,
ar al kyl oxy, heteroaryl a.ll coxy, al koxycarbonyl,
al kyl car bonyl oxy, and hydro&y.‘Ythout Iinitation,
some exanpl es of substitutefl al kjyl,s i ncl ude
car boxyal kyl (such as > al ER
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‘(nitroal kyl)aryl; (((allcylsulfonyl)anino)alkyl)aryl;
((heterocycl oal i phati c)carbonyl)aryl;
((al kyl sul fonyl)al kyl)aryl; (cyanoalkyl)aryl

“éﬁ% Ikyl)ary| (alkylcarbonyl)ary| al k
neter Mﬁﬁa Sgl k am no- m aI koxycar bony gﬁ'@ﬂSZ%G/ﬁsum
( C X “%ﬁc Hhherromind belrzgmpnonany

e g e OB S A i,

Whe %‘[WO?/ 022459 PCTI US2

SnEH 1T AV PR A Pettheyienniyal moghieas afkrlcatbloyylatino s Sptefented
by NI, RIR0AL | Oh QMBS o Rrflsq e 0+ 3 CL4, Al kyl group)
aryI group “Aliphatic,'

hat is substitute
[0084] /4% Yol herciamah “ardf gtotp ased aftefion &dpdﬂiﬁff@llé}ger/ﬂibz&% @f’ﬁl e
roup i s benzy

gjdo@{??J B SRR e Bitantlynt? G Sefsm el ..
indenyh maptithalényt teapydrensgphihyh tﬁhﬂdx@inli S gpﬂgﬁqﬁéych& tka% dﬂ renyl

an. ar group

-*eﬁahyafé%t tehif, GEebudrogah R éﬁ@weny&mgéﬂﬁm B wificizihe
monocﬁaialrklglsy@érﬂ WhrbrBatReR2Y least DR 6F tﬁé ﬁﬂ% :{1%1@% d csoﬁ%ﬁ ygléc ring

ubstituted with one or nore

system 3 & qrglﬁgqlq cHhedigyclic @@H@PﬁcﬁIQMpmmchudsbmbﬁmmzedo Bbdeytibered
carbocylik GRY. \ Fof Exzﬁﬂiﬂfé’ @He% 5133[%8 Igpo‘#.lh 21%:111 g ]?1} ¥%§%Mtw§) oy 1 more

hydr oxyal kyl,
Cas carbipesbimioistion. .A;n m@bﬁ @pnor&llb sittistitutedavior ond RS S dubdifRelis

o such as%}i afid éé(%f all 1r cy? g]lie(g?‘(y&% ﬁg@lg%*p%ﬂ%l) .g;g%ilw)ﬂghgmymphatm

ero

heterocmmbamy (hetemc&omﬂzp}ﬁﬁghlgﬂaﬁé‘ la@heteroaryl; alkoxy:

a{yloxy Het er oaryl oxy

CeycloaliffH ey %emwé GHEEIoRTA v deigroaryiiven Graiphoiplosy;
eter c e |

(heteroandliphatic) &) B@?ﬂa! Ir%l %{)Oiggﬁg %ﬁ{/ﬂ@ B¥+ &o clg)%ﬂ agcﬁljlﬁ%?% QXﬁllggc}%hc ring of

a benzo%gyo}(xf, pggchgﬁyqrﬁ}ﬂqﬂ@ carboxy; armdo acyl (e.g., ahphamccarbonyl

(cyclqalfp‘ﬁ&tﬂ)@%éﬁ\ﬂ ‘i‘%@’lbhﬁﬁ%@(ﬁ@ﬂh@ﬁkﬂbon}rflr(ymhp%agcgga}ﬂ)onn} no.

car Bbo
@eterocyﬂ@qlg%%?@ﬂr@kﬂh)atemc_bdngliphﬂmd)ﬂlphatlc)carbonyl or

al a anlno
oo T e oA b RS 05 B oS0,y sulfngl (e,
aliphatick¥{Opr @&demaﬁf“bmw &ﬂfaﬁﬂ) (e gc\ﬁﬁﬁhaﬂagl)oﬂyagé' qfaﬂf(}{ydroxy
Inmtqnfgﬁl eI C: al kyl-sul fanyl’, sul foxy, ~ure _
| SO i opies: famgyly Fl&f?ﬂaée opseghans. c@kmmylw an aryl
- can be ujsOPAR)teds used herein, a "bicyclic ring systent
or 11) nenbered

i ng) udes 8- to 12- (e. ., 9, 10,
[““85] Noprltiaiing eemmegot rerfitiesoryls glide kloargl (6.t Ienb WGl [ iishs

connon)ﬁm%??&gﬁnga&%%gkéﬁg%éh@ﬂgﬁ%%ﬁﬁ&ﬂyuy atoms in

((ﬂraﬂfyl)ﬁ@réyl@}ﬂ@émfph at (abloxfeulgnyl)alyl)cfaatididreye. o r(ﬂmmocarbonyl)alyl

o R AR i e
or (((hetetversd)amindcdrbymyllasily; phatohs (. A AARINRRIES) -
(i o BB By e P g B e
(amminosulfialytyiy1); (DOIMoAS)dgIeE: E@J)%lyﬂ Xﬁt&l‘j’ﬁ%ﬂ‘yl i g;&“g -

refers to a satur ated carboc

((ﬂfkoxy)a(lmgéﬂ WE@MIcarbmg)a@fyDaryiﬂ((ﬁﬂﬂ@'l)amﬁw)h%Iﬁ@I bon
R 710 U L R S D i Ao TR

Cyc opr opy
((alkylsulfeprl)abindlar i ccsémmbgyl (ﬁymm% (@6A¥rbonylaryl;
alkylaryl; E:ﬁ.ﬁﬁg%‘[%{,{gargn engxicwn a?lca c\{arﬂc?nyna?yl ;—amo~nz~cymomyl ; p-halo-m-

aminoaryl; or (m- ~(heterocycloaliphatic)-o-(alkyl))aryl.

22



bi cycl o[ 2. 2. 2) octyl, bicyclo[3.3.1] nonyl,
V) W E028158. 3. 2. 1 decyl, bicyclo[2.2.2]octyl, a’@aﬂgﬁwwm
azacycl oal kyl , or

{06@353}%3@5%%1%) GY uﬂbh%ﬁé ké{t&%pé %&Ih%gl Aﬂllkyl Arefers 1o an ah%hatlc group-

e

rein, refers

(c89B 3tk Al draupl diabis cylekituted gyl Jrd. (‘éhgha,.hc4 “@lkyl,” and

o B 0 erEge AR O GRS PR PO Stoup s benzy

{0687 | AQRESIH IR, an FardlikyC\pedu@ReiR t6lin Akl g;rot@(eng RERL, amyl group)
cyclooctenyl hexahydr o- |ndenyl optah @3%@5
that youbrexechyith ansry] Spent By ek d |aa[12 above. An

ex%y%lP %EAIB@ 15‘9&1%91\’ | An ﬁalﬁyl% Sty Su‘BE’cl’aIted Wéth one %r more :

up canh be optionally substltute Wi t
' sume:ems swrlrag a@h@é@ (e penbyitged ecmebstRiodaloh ozl ms@kynyi

o L SEORIEA i LRI AR IR e

(e.Eoyibkitated phmisumshméd phrtikgl omgﬂealbmybl (@atloqdhﬁbaﬂw,l,

'.he Fﬁ%%&?ﬂ%(%@%%gl G %ﬁ}éﬂa@yL Qgrli] e}le{erdaxy?ra)fkdxy, cye oa[ky }cyl '
neeRRY QS AN 0RY RN et Ed@xy, afallylosy, herebarRglony, @myl

aral i phatic oxy heteroarall phati C) ox ar oy
heq(q@@@y g}t@ypar G5 %c(axygm a:g,v,( 3/ az’oonylo?&y a¥n1do (e.g cr ammocarbonyl,

Qlaulbeﬂﬁ hat | C?ﬂl‘)} c%bﬁ‘;ﬁammo (cycloalkylalkyl)carbonylamino, -

cycl oal | ar bonyl am no,

ary@%ﬂdwvbampmﬂq’@@mﬁmampc@emwmcmony1amm0,

. e R BRI A Rt A TN RdoL BRAR] ¥ 2T N0

hetbfohmtigtoattysylaniniop mmw;mb |tp’tim£y,®)c}ﬁambmapﬂoaaikyiadfanyl sulfoxy,

| m%‘(tﬁ}é’gggar F#?)ﬁ%@%’%gﬂwa‘?ﬁﬁ% nitro, carboxy

[0088} ﬁs usedhzl% a “BRe e halshasyt inclafles®- kylZ-aegopyl®n sy)1)

- acyl cl oal i_phatj c) car bony| ,
mepé}yr@{i éfatpqngpﬁg{aqtéy 1) Y HBES: Br gglpw tings have at least one atom in
g Q%Bﬂ » Bicyclic rmg systems include bicycloaliphatics (e.g.,
rocyc hatlc caf bon '

' bmy(lbraéhé Dobwﬂlwﬂnmﬂablﬂﬂ}@ﬁemgﬂil@y% ardyelisarylsgnd bicyclic
- het&I&g%ﬁroaral|phat|c)carbonyl) cyano, hal o, hydroxy,
- apto, sulfonyl- (e.g al kyl - SO2- and aryl - SO2-),

[6089) As meli héeim, g “qychiahylh&ﬁ@( Spup ,encompha‘sm‘ltcy(:ba@y],” groupand a

“orlprkanTmon g gt Ehe abioRkh S Bited AV dor botow,

[0098]Y&4 hded RBERL ¥ e c%h@ﬂegoﬁyﬁfeﬁﬁblamth@fmﬁ carbocychc mono— ot
et er oar

i SR oo P S b e o R B et
groﬁﬁ‘sf iRb1de gaﬁg{ogglnbyﬁﬁﬁﬁﬁoﬁﬁégp i E’ﬁﬁih'eﬁyli @aﬁﬁems S8Sadtyl,

het er ocycl group and a eterocyc oal ken

nortmorprbE eridaison a6 OE e ILat ] labd. as
'bmﬁﬁ&e[gg;ig i, Ogcw‘?,shg&&%i bﬁnglejesdz Eﬁﬁﬁ' Bioydtol2.2.210cty], adamantyd, |

azaogieikyt or (Mmy)bmbor()ﬂ)myéda]hﬂ)dyp]ioaﬂgﬂdm ‘(cerc@)al,keﬁ}zl group, as used

10- menber ed nono-. or b C|IC r at [
herd G PR o PR G ORI ol & 11 ErEe) (NG b one
or rBorB @b @OBRSEAM K ganthbles oY, cy@loalﬁenyb Erovpoitudatjctupentenyl, 1,4-

o S R TR R
cycfo%3 reg?%%[cﬁf Uﬁt)(ﬁyl 1131@}!(%[9)201]@@&15}!1 o%bi@y&ib[@h_’i Hﬁb{rﬁenyl Acycloa]l{yl

,oxazolidyl’, isoxazol
or cyrelppkaiyl gpip cm@p@ppﬁm spbstitged Wil @nw‘etﬁ%fsubsymems selected
oct ahydrochronenyl, octahydrot hi ochronenyl, ' .
oct ahydr oi ndol yI , octahydrogyrlndlnyl
decahydrqu|noI|nyI



octahydrobenzo[b]thiopheneyl
2-oxa-bicyclo[2.2.2]octyl, |-aza-bicycl o[ 2.2.2]octyl,

3-aza- bicyclo[ 3. 2. 1]octyl anad
trlcyclo[3 3. 1. 037]nonyl A ”Dnoc¥ﬁkhﬁmpamxmm

f d th
o A 3 S S
(cycldahﬁiaab}tnﬁpﬁitﬁahét&ﬁb‘j}cfoaEISIQMQ (h@t@role'}%fdihﬁlg[u zﬂlgg£

or bhicylic : e
hﬂ”fefoawi?%@m)(cwahwd%mwgy@@aammmmmxbg hdmmﬂoxy
(aralipFRfi Qo €0 WRkBoRANIStic)o s ﬁfl’qn {t@o&oﬂnﬁu\%ﬁ rmr § Of the

ring atoms i.s a hete
r(ﬂﬂﬁWMQMﬁ%ﬂﬁﬂﬂ?E@n@deﬂqwﬁm3h@%mqﬂwmnmphat|cs are nunbered

R R L N Y A

(he’fefmtlpdnénhﬂlqacashmwmﬁ e@ﬂm&ﬁl@ﬂ@h&ﬁ&ﬂ@p&tﬁ)@%ﬁﬁ%n} s
, y

(hetero%%kgc%bfe)gyl%qaﬁg; t?? efoarﬁyg)%cg%r ac{gl gpﬁ{g)l ?:utro barboxy (e.g.,

HOOU cfled @ edrbaiyh ok alked B@H '
ICK Xgocyclo | Cmﬁ a?ﬁbﬁg q%ﬁhgg#%%%g%%§§%59

(cye oaé@%qjé phat1p}g@u@p@é{(peteroajrdlqabxlya,mc)carbonyl

(heteré(%%ﬁn'aﬁﬁdah Haﬁ):}gérlﬁ t(%eg(%a%[rgﬂd%%é) %g(n S¥aNa, halo,

| oXy, ’'he eroary

hydr oxmsr@mrsanfmmc@lmssozamﬂﬁrybsmt)emaw& 8-, AMyRS(O)-),

st Be ) LRLLELE PR St o epamont.

[0091] disiustrblicra),Caydienydiesy? ﬁﬁludés’ifyﬂo)tﬁ;ﬂfaﬁ@'h)éieﬁﬂ}rdléhhphauc aryl, or -

| heteroa% ra' g{% %@%5&%@5&&] BRI am no,

- 10092} %Iﬂ@éﬁeﬁfﬂ&hﬁé{?ﬁ% g%afrggn%%o%hpme’ﬁ bROERELAMAR D hoallst
£roup : TF{?&Y P4zt gr@}lmaqufwlucyhbmgopmaﬂa sulgstituitbey set forth

below. (e g. , al koxycarbonyl, or al kyl carbonyl oxy), -

cycloallphatlc)carbonyl

. [0093] (&6 g.gﬁ@(l@m p’r‘fh@tem):ycacba]lgﬂl agrog) cdierbory3-10 membered Mono- or

Jbicylic %ﬁ%ﬂ éﬂf %Et%é {i)c)(g C%a SE Csngrg;b%rsﬁ gﬂono or bicyclic) saturated ring
structur, (hwhishooy oﬂmaiel qflﬂ&trﬁ.dg)a%md)iﬁ AtbRIGRLDRBY.IN, RS or

Acombm{]tﬁ’et et a{)n@xgtg@{e ri‘f?%%g? 03{1@%&5}9 inehge glgmdgfilwfpe@yl

tetrahydwpﬁe&yl feﬁfaﬂj}fd}oﬁﬁjtﬂ fmmkoraﬁ 19 14-&11&{}12%!; fdi&Xﬂahayl oxazolidyl,

h alkylsulfan ),
1soxazol§qg( rélg) %Wholyg get ehenzafagl, ocinhydmhhmmylL ) ) -
octahydlo8R8Rtorenyl) %Eﬁﬁﬁﬁ‘%ﬁﬁholgl? B&Hﬁgl}‘&?nl‘fdeigﬁ e%gdz}eyldﬁd u.mg

to a nonocyclic

octahydibenzatpthiopbenesl, Piavg- bayolols. Nprwi,n —azmew@élomaoa?l Bla@a |
t
* bieyelol§ 3 bR MR 5 & Ao oL AT "R Atlﬁ%ﬂ%‘iwég?@rfw?lp%d_

tt'Tons
gnnm(ﬂaﬁsﬁﬁﬁdMﬂhamhmﬂﬂmﬂnﬂymﬂmashﬁﬁﬁ%ﬁ&ﬁﬁmgﬁhhqu rings in
A

“hetero c%cg?aélfeggl? sglfrclnéyr g%lbste& :hi:%fJ:JL %fgfgg Ig)nag@;%g 1tog g]gﬂllc? € .%; %g;)tslltog m
memberddandiog o2bitR:13) b ASmaf®fin € XA havih v\éh)?@ %9&%?&%{1%5 %&gis

i ncl udes benzo fused mnth one or t

and WhetRi QB & JercoRithpHing ttemp chateseatom (gg., N, Omicﬂ)i Mdnocychc and

b1cyclohétélgﬂiﬁhaﬁ1cs' ﬁ%ﬂ%@%&zﬁfﬁﬁﬁr{?}g g{z%élﬁ h%qnoﬁa;l H%{P?ﬂﬁ%ﬁlﬂe or

[0094]) A,l@@qqupl]galkﬂ)drﬁleteﬁwmdodkwyﬂ) lgg!&p ofn Ibtej;?bﬁtdlly)éhbsﬁhﬁed with one
in uryl, pyrrol

Or more sﬂ?ﬁs%ttﬁeq s sxf[eﬁte(g%rg%%mhgi Sushy a5l p}ilqtﬁ\{ &ea%o*}l]ﬂl alkepyk g5 yl)
| cycloallplhfémz@&dbaliphand)ﬁl%un@ ‘hbﬂefbf:baloﬂgﬂlﬁch (@%drklaalm%ﬁﬁ{bﬁmc

t hi oxant hene, phenoth|a2|ne hydr oi ndol e,




benzo[ 1, 3] di oxol e, benzo[ b] furyl , benzo[ b] t hi ophenyl , in
dazol yl, benzi m dazol yl, benzthiazolyl, puryl,
cinnolyl, quinolyl, quinazolyl,cinnolyl, pht hal azyl ,

WB%W%M qui noxal yl , isoquinolyl, 4H qujp fﬁ;}{ééesfm '

oo ISR Lok MRS RRIN oSk BRI T TOD

heterohuytonly, (ataliblepibery, (het2fdapiiphadtysky, arc@z}’,&fetéfdéllroyll 4AES ladbido

|yl Iyl
e COSERpLrbopTatias dosh PP RO P amins sy loaighario
aliphatc)bhBériidino, ?&f'%l)&)’ﬂ)onyﬂﬁﬂcﬂ @&Miphafi}yéa&mngﬁhmpyr azol yl,
eteroaryls

triazyl Monocycl i c

(heten e S‘M : oalbf@mmq ﬁgetp@cmlmbaf@ dipbati®yedrbonylamino,
ﬂleferdé%ﬂﬁ%bﬂléiﬁiﬁo c{r %&Mﬂﬁ@ﬁ@&@éﬂﬁ%ﬁ@%@ bc'élr %%k§$

heteroar’yl s 1'ncl

HOOC34lkarayetsbaypyl, of siploubyiloiprzg (G} cydoatiphaticyearbony],

((cyclogﬁn@faﬁg)b%ﬂih% c&rgaloé%lo{a%li H#ﬁlﬂﬂny é)g 5 n0| I 3 f.lc)carbonyl

. ((heterb@)ﬂmﬁihﬁlhm)ﬁlﬁqﬂﬁﬁwbarbd)ﬂﬂ&i @heyémarﬂq:mzﬁdjéa@l%xd); mtrlo clyano halo,

benzt hi.azo rinyl, 4H quingliz qui no
hydroxysxggﬁfmii% |s§;11fc}/ny]:{ lsulf'ﬁmrlppa pJa@sy]fony slﬂﬁgﬂ (98, alkylsulﬁnyl)
sulfanydl (4. ) NI 3t fany] e Yhib L ey iclic

hg}@eroaryl sanyajrg n(ﬁuﬁgered a%}:é%)rsdlir%&{% st ar{i{g CB’J
carbameRldlyi cal “nonencl ature. 25 WD 2007/ 022459

o LR A BB, L AR B8 PR

substi t Ut
system Jpviphéitd IS ringmitems wheérkiplone at ereydf theGingantdaydW¥ laheteroatom (e.g.,

" N, 0 SCYf Jogl%kﬂaﬁ %eréqé#@u%ﬂuc}ﬁﬁg }nloggc%'lclll rrxlj:?gt sly(s:tem 1s aromatic or at

het er ocy er'e
least ongloéthe mgg/ml mﬁﬂlnbja{lhato!ﬁ &)o@b]hcﬂﬁ@ dyStema Es)é!romﬁi%t & ﬁ’c@ér)firyl group
cl oal i_phat i.c) oxy

' ,mc]udef ﬁéqngg%lee@g AV TR deyiag 3)@/ 3 rlgggﬂ Rox gxanppde, @rb@gmﬂl@& group
inclided Bdndd FREBHIE HEX N two WS R DAl H&E%C?&)J%ﬂ%gl\é{l% (e.g.,

heteroaroyl ; am no, oxo (on a non-a

indolizyl dpdglylyiseindols 3Htiedadylomgelitiyh bonseiblBlylabdizofpithiophanl,
ainoliflcf WBlifotfiFh e SOAL Ul SN NG AT GBS w11

al’i phaticca
mdazol)(l,(@gbd,lmablyhhhbmsd)thiazdhhbxﬂb%rmmydylyl tetrazolyl, benzofuryl,

- .moqmncﬁl_%\g?é%r%@? giil%l%% e%/ @W@S’P& Phenot]namne dihydroindole,
benzo[ 13| dietods, begm[tf}ﬁﬂmpmrmgb]taﬂopmt h@)ﬁﬁﬂj}lbﬁéﬂﬁmd&rolyl

eroa rali atl c).car bony sul fon

benzthiiFh B AT GO egaih pialedst s, g. g.
qumoxal@rl lls@ﬁﬁhb@ﬁ Hﬁddﬂﬂdlﬁyl sezbanyk. ﬂ{lﬁh&oﬁd orl %naghth)s(rndyl

i phaticsul fanyl): "nitro; "cyano;
[0096] %‘éh@&aﬁ%mp@wdmh@wawmlud\i@dhryéuhlbphmyl H—pyrrolyl

pyrrolyl, %ﬂﬁoﬁm tﬂ@z ;ﬁ%?w%alggfs%kgﬁﬂlveltﬁl%o leﬁ,g%&gé%@yl

be’ uns

2H—pyra@dsb43Hrnrm @yhéylepxralawlspyrmﬂwkipyr@hﬂlﬂpbﬁﬁyﬁ @A)l triazy].
Monocycgh% e roagéfsgar{a e%g?ﬁﬁf"g ac(c& cgng? ohs?angarg ﬁgm)cal nomenclature. '

car

[0097] Wlﬂiokdnymobmwc)lb aberaalyintude GManAN ShRIAZENhdolyl, 3H-

indolyl, 1{@1 {;gt o ﬁ%la W% th]@p}éqnghlqunolmyl isoquinolinyl, indolizyl,
1somdolyﬁ|ﬂﬁio(}d|lﬁhﬂb])f@§‘l 'B@iJ[@}tﬁBﬁ@hﬂ )ndaﬁd'ﬁp &%}ilﬂﬁﬁfzﬁ) %eﬁgﬂnazolyl,

am nocar bonyl het er oa

purinyl, 4%{ @mé}wh ﬂb@gm ymm)m@umémﬂthaia@l( (aihioply) apidoe)gl,
1, 8~naphtﬁ¥1jzc%¥g ?’gl ;ﬁ}%ﬂ ?1%%% cyr% %rj: Aum ers%?riyprdmg to standard |

Ghemlcal(liémetcmc_ycl oal i phati c)carbonyl)heteroaryl, or
((al kyl car bonyl ) am no) het er oaryl ) ;
(cyanoal kyl ) het eroaryl ; (=l koxy) heteroaryl;

I




(sul fanmoyl ) heteroaryl (e.g.,
(am nosul fonyl ) hcteroaryl); (sul fonyl)heteroaryl

((e g (al kyl sul fonyl ) heteroaryl); -
| kyl ) heteroaryl; (al koxyal kyI ) het ep@@ﬁyjﬁﬁﬁmnml

{0098% R%%fe??%é kffé fo%?fyshksnlﬁlgtﬁﬁrgﬁ’ )(;%’ez oarI gul%gttltﬁén? ﬁ &s aliphatic

(e.g., {lkdt dkaapy of diyriybhestcie)ipleties (Oﬁﬂgdhphamc)ahphanc;

| hetero% (C{ E:IIR%’%D a,[t 3"?%?@5%5 ;%fqg%t&m t aI k tgﬁ(t eroaryl L

. (cycloél(;ﬁhﬁ@b:s}t; |(Iie®dﬂydy):ﬁhlkpﬂa‘b1 E)6L R O Ileteroaryloxy, (arahphatlc)oxy
I het er oar yi ;- (acyl)heteroaryl (e

(oterqazlipls ‘HW )hfé%r@%re&lp SFPIRC? e (e § Py EBR Gy bocyclisrag
hetero&)laﬁb ﬁﬁ% Bﬁ’i Blhﬁ‘h@ Bpﬁfcyéhc(}ﬁtegoaryl} céllﬂé':hp Akl Q(Fy‘ gPar yh).

eteroaralpalc SUC as a .

ahPhﬂ‘%FéEJ@P@df @V‘F&Qﬂhpbﬁt@m@yboaﬁl C(smalheh@p)ahpha@ﬁbﬂ@mﬁ an

I kyl t hat
(arahpﬁaltfbfbgﬁ}ohf gfe{%@#lgalﬁ»h%e corbany S ' oﬁp groxlpl) pha? | cl ;
((hetera@c]oyhphana)alr]]pﬁanemm.gnwr l(hdmm&dﬁ;ﬁeﬂin)@ﬁ]ﬁ@ﬂggﬁsuﬁb@yl%e 2
stiphatog A o SmipShiteoR: Sl @ e g BB Sim ! Group)

'ahphaticlilﬂfanyls ﬁm@&?:kﬂouhﬂﬁ W&d&y%&@&lﬁé Qafly; gfeﬁ’%ﬂwuﬁ&“sﬁlfamoyl
ralkyl" and AI]et eroaryl " have been deéfined above. ‘

sulfamides %P&@P@Pﬂw #e@aaﬁlr,@rﬁtwrﬂw%m Wbﬁ@m& h one or -
[0099] m&m&ﬁ%&&&ﬂﬁ%tﬁsﬁﬂéﬁ&e@&eﬂaﬁgé {hkiﬁi) l{égea% (e,

car boxyal k hydr oxyal k

mono- §jqg *T(h@iﬁlbﬁ’é!@{bﬂ)} (Caﬂwlhmnﬁﬁioalyéfd @éf(ﬁlﬁbﬁy@ﬂmhﬁﬂiemml),

'cyamhét 2 rocyc oak(%%f‘]fl)(e kﬁﬂM‘%ﬁ?"y BLIH%'?)@F%%WI al koxy
and((dldyyﬂ])mhk)hbmoyryl)l; énsidobytedoas] . Canynooafbjbhﬂli@tero :

- "((alkylc E&ﬁé ﬁ%%@%%fé’?‘g?éﬁf EZEOW 05543? SZOOG%}Q%%481

(((hetermrylnmnmeﬁmeﬁﬂ)he@kdﬁmy@wé}@éwloahplﬁhk)xﬁ@ﬁm%o%y or

banyl’,~ al kylcar bonyl :
(@siepopd FRghdPED: cy%%lk%ﬁﬁﬂ%&q'}ﬁm@%m%mm o,

o 2
(sulfam )eﬁtege?tgabéf/lclé!oa{ Hlﬂ!ﬁc)ysc Bt 182%5}?}03@% B eroaryl (.., .

(alkylsuifﬁ@ylmety@wlbm&maum);mapwh;ealamyakkynheteroaryl

| (hydmxg?)%ﬁf&ﬁﬁy (&%Oﬁgw@ }{ﬂ %{@Eaﬂ%@a%%% aﬁiﬁﬁﬁ%’ﬁﬁy anyl

: (heterocydbﬂmhyuc)hﬁaaaryl lﬁa:}mluahphatls)hlmfeﬂjmw (mtﬁkllkfy@ﬁﬁt&@myl@xo

(((alkyls%[f?lgal ”‘3%@%}1}&,@ 5@2‘3’%}‘1?%2’5& @he o %a;_\él group -

alklyBlydterE4rd) h&eroh§f §
Cramaih S o Ot A M
and (hal lﬁqe’te ,gq: gamﬂaroa% l-es of acyl gr oups.
[00100] L@%%&mﬁﬁah%ﬂé@@sﬁlﬁ%@ 'a'heteﬁﬁral@l %yclu]p ) & f%@@feﬁ% an -

: refers to an arﬁ

aliphaticgrqup (g8 aH{an slybuphbattm s;rbsmmed wetharlw;dmaoyl group.

“Ali e« b stituted as preV| ously
tpha %h% gﬁ)(yf?ﬁ? %%eﬂ g‘ry%erq a%ovﬁa "al koxy" group

[00101] meﬂaemomjkﬁﬁ giufoyds-1€kd lyranreftfien ah ﬁlkybérkl)@ (e.ghas,, Bgen

e Vi ou 0105] U rein, a.
eroup) 448 s P e Bt UL BT AT R o have been
defined a:sbveu cA Eiét@rom@l@ﬁ RS yQubstNRE Fih hd % ﬁM}@ ks BrubRts &4

}/ have been defined above and RZ can
as alkyl (mc uding carboxyalkyl bydroxyalkyl, and haloalkyl such as taﬂuoromethyl)
- aIkenylé alkynyl, cycloa.lkyl, (cycloaﬂcyl)aﬂcyl, heterocycloalkyl, (heterocycloalkyl)alkyl,

aryl, heteroaryl, alkoxy, cycloalkyloxy, heterocycloalk_yloxy, aryloxy, heteroaryloxy,
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al i phatic, aryl, araliphatic, heterocycloaliphatic,
het eroaryl or heteroaraliphatic. [00106] As used
her ei n, "carboxy" group refers to -COON, - COORX,

-OC(Q RX when used as a terninal Hﬁzou%z.um
o b B AL

alkyleadbaylexst, mnmcabmmalky@ag{]o@yﬂaﬂﬁdbbh C‘Jlldaﬂrltygﬁf ;Qlln
or .1 nsta teterm al Oa i nhclu

(CY"IC’?%gﬁgﬁy@ b ”éfrfélm’f (95’%‘6981] éraﬁ‘é(icémqﬂgf/lammwr capt 0"
(heter@iyeldﬁﬂcyﬁéa% yﬁaﬁlmogtbete[rtg@lggﬁcﬁﬁ‘ﬁcyﬂéﬁm%fn%@’ a
hen Used

group refers to -

heterOF@]%ﬁﬁbﬁ%Y Pl?m@r eterg(r@l}cglca_rhpréﬁam@e,cbym hal?,diyldyuxy[ @gh}n, m}capto.
- (e 1 B7 o R ® S e Rah e e y "anc

structure

[00202] Micpaissit h))rgmNmY‘ acmgmupw“eh»snm &rngl frpup wdet- e,(_ o)- R¥ch hs

used

- an‘yl'%(or)am" %ﬂ"‘% §id ) agﬁf%agbe d gﬁg r%ﬂgitqélkrhélagft baga defined
previous§(: @@tﬂ%w@%yl a::NE?%ém‘@(I@)oZa gagn used termnally;

when used internally,

0010 s % 2- NRX-,. or - NRX - S( 0)
(EPRRSES, 2p “grovkier “RetempeyHariomde 2apol6(O) 004 hetproal-
C(0)-. mw%@hae@mrﬂéﬁ&mr{me GHoQL He%&%foé% ;soogflﬁna% MHWS%E{E%‘%

termnally and used I n
prewo@%%e%een defi ned above. Exarrpl es of sulfanyl '

0104 P kb S PARLA LIS 7S L S e

beeﬂdqﬁ@ﬁ‘ép@VIO@SlYS( O - V\,hen used term naI I y and - S(O) -
been defi ned

% :
[00105}3%.@ ﬂselcﬁsbégeu#?gl ‘:{11-@ 7 ﬂ%‘? reg?ré Ltﬂ)g grogg hV@l@'@B sruphog 5@.(}0_
NR*R'RETINRSZUD6IRBRAGin R%ldllﬂeha&k b&éﬁafeﬁﬁed%@e atnd)RZ can be

i.phatic(aliphatic))

S |
ahphatr&}%ql &@aaﬁgﬁnegé?oc? AHRR s PeiProatyl o RetFroaglihaic.
[00106]nAE ageaale;)e!rn §(“@Qrb@xf’r ordupSefetshs COBRL ?%‘2@825%% OCOR®

herein, a "sul fony roup refers 't
when uggd ggja feétrlmah@prl@b Oén@CQ(%SQDﬂD)@h‘@hﬁmaﬂas antisermal gry I f
100107]3&%%5%3 BedBt, haga1b %Iﬂ%nﬂc@ g&ﬁg?%fgxgn grl%aﬂgg ésu ‘énmr%ﬁ%mh

1-3 halogers \iédr dustdnph dlie tefma hilpiikyliiaddeSEi) g’aeoup <yl oaI i phat i c-
[00108]%&%’65}%% g?ljéﬁlté %%'t%’a!gr'o PRS2 -

~ [00109] (A:ymshabhd:mmhal‘slﬁba g (etbis O BO,8) Gr)-SO%?g 2 84 efifinally or

i "As used herein, Xy" group-
3(0)3'% E&F‘g SO Rx or -SO 0-Rx, when used " term naIIy |
[00110] 20chsedDhepéit) 2 “salfamle® hroh 18T Eﬁ%ﬂ%gﬁgﬁ

ove

%/%gtgrer n Rx has _been def1 ned

when usecHipRmiR: YaanthIRog%@)rﬁR whmrse@nmmuyewrammﬂ& RY and RZ

havebeemdeﬁﬁédfh%wélh' ori ne, brom ne, or iodine. [00117] As
used herein, an "al koxycarbonyl" group, which is

[00111] é&ﬁ@@qﬁj@gm “toylfsrpariddeyoup refers to the structure —S(O)2~NRXRY or
NRX-S(O)z-R when used terminally; or -S(0),-NR*- or NR* -$(O)~ when used internally,

- wherein R* RY, and RZ are defined above.

[00112] As used herein a “sulfanyl” group refers to -S-R* when used terminally and -S-
when used internally, wherein R* has been defined above. Examples of sulfanyl include
aliphatic-S-, cycloaliphatic-S-, aryl-S-, or the like.

[00113] As used herein 2 “sulfinyl” group refers to -8(0)-R* when used terminally and -
S(0)- when used internally, wherein R™ has been defined above. Exemplary sulfinyl groups
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used al one or in conbination w th another group,
refers to a group such as al kyI-O-C(O)-. [00118] As

“used herein, an "allcoxyallcyl"group refers to an
wher ei

grgu such as al kyl -0 al kyl -, .

il mg" (Bgfl n bove d 00119 XS used her é’cﬁ 5906’032481

BN T oS R e qelipugriagisiany SH020pMeilys 860)-,
heterdb@ﬁlehlfpha‘lﬂnS(U}XQeteﬂfa@#@(@ﬁf&%ﬂkg =0. [00121] As used
OOHPEQAS am noal cy group refer§{ to the structure
N LTSy . SULlqugly Epap TrTs s S0 avhen used terminally and -
S{0);- & ct
( )2( Me)'ﬁﬂi%@tli fﬁférnal@fr Q’g%ﬁ%']q{ a§ bée df ﬁ_rgerd:a%&ye Xe{?PE’ﬁY sué@@drgmups
IHCIUC'leéhEhﬂéthSéOhh erys}ftsl((ll)h:fc ((mﬁcledli@hﬁafm)éﬂﬂé)za %‘%h%%%z

! ruct - -

e Gl S L AR e A S L BFRideCBahae)

P&
S(O)vevéhe likwed i nternally, V\,herel n Rx, RY, and RZ have

[Oﬂllﬁ nd {bl ned a [001241 As useg herein,_a
ua'ﬁ g HED § %@%’W eranrefess ioh@-SQ-R{jer QR O-RY, when used
termmalﬂ‘;tﬁdNOEg(E)’.) arNS FOORY) whéf usecNﬁi‘enﬁﬁli %@{1 BX hﬂ@g [.& IdcﬁnR)&

bov and RY have been defl ned above
a0Ve-nerein, an "am di no" group refers to the structure

[0011 Qfs(ﬂéa(hé}lg ve be defined
odi 6Zlibove [ 0012 g)ﬁa]{ol’%agener'?:111B %éﬁ%re?erﬁ% RPHEFIT m?:éf%?@e or
lodinet g t he pl acerrent of substituents on a group that

- nor e .carhon ato wherein the-
f““z:l O et U Gt wﬁs%@ﬁpcwﬁ by Seeheecy,”
‘use pmmm&ommgmamai tae FefeResn, f
[00113[" ace t .of SF@@ a:guen%iga%n g gr ogl% hlgc?ag%&g{e(ﬁ(tjﬁ
Wi ap Yo BECUPWIFER £i0qn 1 gty sichaealig-O
- alkyl-, %&eﬁhﬂ@@ﬁ@%e&@d&ﬁl@d%@&% carbon atom 28 WO
[00128] The terns

0011 ]22%)7/ 022459 PCT/ US2006/ 032481
[00119] A s herein 2 “grgonylhgrormeditnto -G@-er t o the Iocation

. [ﬂelzﬂpﬁsﬁseﬂrﬂéféﬁl,%t&d*ggouSr%ﬂstot:t')ent A group is term nal
th rou e)sen at the end of the

(00121 Ap stcdtharsat, am Saminbalkylh eroup aefee ab the sﬁ-&mme gf&
{00122]CJ&§{I§e8%l:re A MG a1 g{a%%ﬁré ;%@5 sticie ggg},@u%ﬁ ;. ol kxl_

“ [00123]gAmmd ﬂl&'eitml Enpat crobS RN 88 QHRkS. 1\9{’%@9%1{"1{2 anfi}®
ubstituent.to at wlhe end of the:

“tioursfy BES rdan o BB et MRS CREIR R} whishsohimivally and NRE
CO-NR'&tdfructure Al kyl carboxy (e.g., alkyl-C(O-0O or

-0 (0O d allcyl b, | ,
-NR Cg'l |_ C( i) ;;Hy,gyhegqﬁkgg r oggy h&vé& I%eégn di:lfmed above.
0124 %’52%13&% TR, SR R o RN R )

or bi-, and tri- cycllc ring system such as -
tic, aryl, or

NRE AL | qal i
NR-C e ?@%ryl’wg érhﬂgte 9%‘% ﬂ’g I ’é‘ﬁda]?ﬂ)éfﬁlned above.

[00125] As used herein, an “amidino” group refers to the structure —C“‘(NRX)N(RX]RY

wherein R* and RY have been defined above.

[00126] In general, the term “vicinal” refers to the placement of substituents on a group that

includes two or more carbon atoms, wherein the substituenis are aftached to adjacent carbon

atoms.
[00127] In general, the term “geminal” refers to the placement of substituents on a group that

includes iwo or more carbon atoms, wherein the substituents are attached to the same carbon
atom. '
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[00130] As used herein, a "bfidged bi cyclic ring
systent refers to a bicyclic heterocyclicalipahtic
ring systemor bicyclic cycloaliphatic ring systemin -
wiYofhd36 rings are bridged. Exanples of bij R)%E’o 6/032481
0012 ste ut are not. [imt
100128 K e e R PRI o B B of syt

substibienty A gio@p R. ta-}rﬂm:ﬂ wihen thie @y@ipQ§ Brestat tAIQBAL of the subsmtuent not
glcyclo[z ]oct

furthe e Rl e ot U5 k] e, et s lof o A0Sty is an

o ey AU UB 5 R R g
6 ﬁ@%@lﬁ%@ éty thgenshaltheembsiitennt bouad tcaihk ydst of tlhe cIllemlcaI

structfré. N&IKYRLMExy uo%ﬁ%@ﬁ@/ Lo Op%%ﬁbﬁﬁi na.&[‘ify‘ii hl%x?rgry

such as trlf

alkyl-@EHtQratyit-oy lkyl- @y@d@ﬁtﬂjbla}reiéﬂeyﬂpleﬁ btﬂttaelfcﬁ?)gfd@@hf@iﬂmtemaﬂy
e oar a 0OX

h
IOOIZ% £ Ss%?&éﬂr o%l éjé% %)y%lf A5 @Ry Do thsgyclic ring stem,
such ammahpim;ab (heterooytiohlighh il ryl, di@kRfRAN, %h&i’é%@h s P¥ln

deﬁnetg eroaroyl, nitro, carboxy, al koxycar bonyl ,

char bonyl oxy, am nocarbonyl, alkyl car bonyl am no,
[00130@)@@ 38d Karkiga ¢ LERERMBic ring system” refers to a bicyeli
B Iéfl oal kyl al kyl ) car bonyl am no, aryrcar orYy am no,
eterocarp pgg BYAtemprRicyclic cycloahphaﬁc ring system in which the rings are

bridged. r%%{ag g‘%)}ég FR@% E% ()gFﬁJ 1}213?%% % c%ur%ehbut are not limited to,
adamaqi@tyérn@dmmacalc bmmlb[érﬁ Hoetyh bicwm[aﬂal]bcﬂyl Elafd@qmal ?ﬁﬂ &
| fany

Isu

iyl 28Benl® S ALY BB B IR Sl 21 e

azabicyolo[itﬁﬂ]mmh)ﬁhd 2[60033lfricpd o330 ¥ RicBYIN A ﬁﬁge@bicﬁ’aﬁ %
rs.to a branched or straight patlc

f .
~ System g%afifpoptl gal_@ subsg.a wﬁqa 8B mae ;g@lﬁ;wuc%tﬁ g@p@g&s alhwl (mcludmg _
carboxs@allgy, mlyhroﬂy@kf,ﬂ Sond hﬁlo‘éikﬁfﬁélﬂﬂ bs &iﬂuei%ﬁztgth‘}R %Eénﬁ? L %ﬁ<§n§1h €

structure CH2), Where v is 1

cycloaligl,; (5}2&1%119'1 L hetezpcacloaliy; @htertwaclp&iml)aﬂﬁd;hmlnheﬁmdryl,
5 hat
alkoxy, Ia&lé&@ﬁ&&ﬂi ﬁl&éﬁgﬁ . AT o atrfl al | atal ey CHQ)

br anched "a

heteroampligiony Grow, Iteyagtva;rgﬁnmcm @rboaly] eﬂh&tycafb@m @chloﬁﬁﬁbﬁ}’l@iy, ,

in at | east one

hat
ammoca?t SVRACEe Og!df'%ﬂ%?f gﬂ%ﬁ]ﬁr o#‘%ﬁbc’@ﬁ]ﬁ“ﬁ“% ncl udes all cyl
(cycloaikﬂalknscaﬂadnlymﬁw agmazw&ylam% aRll¥AMonFRALdRS, Wher e

above.

K I d alk def
(hefﬁocfﬂa%@} a Celﬁ%‘}né’salgﬁe&i%t}'f’%ﬁ%ﬂ I g%?égqﬂ:ygﬁglclw is used
hetero arylﬁirﬁblﬁhﬁﬂﬁs %Eei‘oé%ﬂcﬁchﬂ@nﬁﬁﬁﬁﬁ :clyanc?' Hgﬁ t %goh(ﬁ sl Yl fefsapto,

. i 1iunsu tltuted As described el
alkylsul fowh wasnthioumea syl o], oRifasde, I@@Jdﬂﬁﬁm&ﬁbﬂ32481

[00131] %tdsafﬁéréﬁ{, 8 f E'cf]éﬂpel% élﬂv% F ra%c{a%cijorgsgrﬁagfhﬂp}?auc group

substituents, s as are

8., alkgihgroups, dkenyd g@npsmr plkied g’?ylpﬁ)a rA stetigha Ezh;ﬂiaﬁ&&faﬁa has the

S e i.nvention.
siructure> g gﬁ%z')r S\§l§s§%\e’ ?nglj ﬁ Elte!ﬁ gm%gc? e ckﬁn is Qzu‘algl?{@h;@ync &hain that
‘is substlmﬁ withone bhabrevdiphath] @6upse ICHRRASS alfB8Gd Eath nQ MRS eture

and a Unl ess ot herw se note eac
CHQ)vg %fﬁ@ §B§‘§¥$ﬁn@rﬁfl&%@t¥&0®h@w\i¥a¢ Qapibbe mi glipRatic gmup

in at leasfﬁ‘he iachcOt RS teMA rahﬁ!ﬁlm@ héiR ‘ﬂ{cﬁﬂﬁﬁl{#ﬂﬁ&ﬁé Q]l{%%@ F%ln

optlonall){kysubstltute one Of noreé su

alkynyl ciging, pihseeclydadionyl Eﬁtﬂk@u@ﬁa defiert abofe.a speci fic
[00132] BiRact o %&qnméubsﬁﬁedgg%kse& %er%fnl %,?5{;‘1 “ght h one to

ano
subsnmt,qql plr Imsubstimted As descnbed herein, compounds of the invention can
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aryl, cycloaliphatic, heterocycloaliphatic,
heteroaryl, hal oal kyl, and al kyl. For instance, an

al kyl group can be substituted with al kyl sul fanyl and
 woBoakhkyh sul fanyl can be optionally substibgtgghowddshust
. I n oxo, .al koxy, h oxy,
optonlioc s BE ity IF oPimg EXBRR RS upifesiricsnifed bty
aboveaatd txeomdifice kppptieylart diBsesysubaasdsy hndr@kdibsiT 10f infention. As

. | oal.kyl ).car bonyl ami b i |
T R A -
groupkikesy alkhly G QXM, Unlebd Gherhab Aakd ¥heh FRE Sebi¥l vroeR: the

. b)% %Ié‘kméy groups are bound-to the sane” at om o -
varia %?a rfddeotns] othaaariahlys sputainelihereiourps be aptichellymbstitnigd
ith ok Geh e i _ te) ich | re. bound.
T 00133) Eﬁ%@%@?ﬁ@%@% 9 Wbl 0F { PetficRoiRs further
ophon@}yégbﬂ@@j:ect)yﬂh hee tocthnee v0RLG, oyrmb) gxb, dkoxyohydroxse kefn®, Kifo,
. - of hydrogen. radjcals i gi.ven .
aryl, C%?%E@%@%,gﬁ%ﬁqﬁ&{oﬁéphraéaihg Toalarﬁ,%gjoa%slz Eu?c?qlgﬂ or instance, an
alkyl ggubsan basebitituiSi edihfaliglsifas! itdBaiigylananfiess bt Bethnany

.above in the defjnitions and below in the
“m““%%s%ﬁ?ﬁFﬂaﬁgﬁ?O% GOy eRahpsiey. enarewito, aml ess
haloallgt, hed Miciie Asndlizaaiioshl efdnpldRid SBBkiky PHRRlhut ed group

1 a@%ﬂ have a substituent at each substitutable position
(eycloafgleatbonylamipo-cambroniipasily substituisstmitoms tpdutd ofdulo, oyaany
alkoxy Qly¥@Ry Shite Gl iyt SYPRL s TR o 8me o

Oxyogé stbst 1't Uent ggﬁ%@?ﬁd%?%%ﬁﬁgaggﬁﬁ%’P%H“%‘%HE?J?%émne
atom ordingent pioarst the dwo ey pilvars cah ormarmingaogetith Wil rieidtonals) to
hi ition. Aring substituent, such as a o
Which %?%%%@§§Ioalkyl, can.be bound to another ring,- such
[00133]akn ganeryl; tabmiy fsubstimib QY Whethairdcedddit ¥hd fefin Fognally” o no
referst%éStee% 'eéétﬂ' ¥ ,bdortgh ri n?ai share one common atom T
CORBPRSEPEHS! B ospapifaimasivsirasiemadthe radicel of a
specifict] BMRTHuERN SPEETiE BERBL-ROLP HQ@HB%O‘J@B%%&F&MMDI& Dhd Row
in th dfor_m,atlon of stable or chem cally feasible conpounds.
1n the desgiapitgnof epmpeymda dud examalss therof. cHelpssedlicryisé puliatel s

TR A RS e L D

W

bstantially altere

and whegmagethan png besittorpinady giverositnctucketaa bt isaiatitubdddyvith more than
[ d_use for

one sﬁbﬂ?ﬁlﬁhﬁ&?@@eﬁ f[to htrs ercle%g\légoglﬁ,’e@g E@s&%&%&'@gﬁ%% A 1i];||§; sqme or

ONe of Nnore o e
differents1 eere phxdiib e tisg sebsttuadl) ®ck @ﬁ@ﬁ&ﬂ&ﬁcy@loa&gﬁ e ho¥ind to
ubstantially

e T .
gnother %ﬁ?g? gIIFC _ dg w%gﬁg%g]k toaé)g%gg]gfp;g?%@b ?@g g:tfstez@ e@®-.droth 1anrgs share
one combdon bivér. @REWREE RS Mﬁﬁéﬁtﬁmﬁki&t&@ﬁf th X {’rén?ig% %g}fos&

. reactive conditions, for at |east a week.
combinatiens {haf &zsultan thedommatien of siblapinbamically ftefiblnedmpeutihe

00134] aRP . i 0: oy 180 utic effect on
[00134) 3D Phsc SMlel b i ARCEINIE of HEE ABEH! tford bl SfagRits that
- are not systpatialbraliatd, wisnrsihiceed trcoaditiowsitg hllow n theiqnetdcion of
| ation of dosages for

detection, 13 ARSI el B ol S e o e Tt emtyion s o1 e purposes

disclosedrhgraim sin(sbms ethbodinttints, & gaklaBoRinABE GHerSAUR FAGHRS coRBEVnd
' al Cancer

. rface) i escri bed Freireich et .,
is one thats é}??&%@}aﬁa]&eagt_e}"édg@en%g a qlg‘gg;ﬂa‘_ﬂg@ 4056 erdess, inrtks
absence dTRbidd@e 3P BIWSXHEREEIIYY reacBfd RnBIBRY f(%raPM glalt and

wei ght of the patient. See, e.g clentific Tabl es,
[00135] fsppssg heein prvaffeciive emlownt ingafiopdys thivemoo rdquir&BH confer a

therapeutfcje%&)on t@uéﬁ@djpﬁ%ﬁf bofh i tﬁ%ﬂ)‘? Hét;n{iggdebragedt o a%e, surface

area, weight, and condition of the patient. The interrelationship of dosages for animals and
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mammal , i ncl uding a human. 1001361 Unl ess ot herwi se
stated, structures depl cted herein are also neant to

“include all isoneric (e.g., enantioneric, :
woiastmsLoneri c, and geomstrl c (or conformat |pamajs)o);6maz4s1

numahsbiRa 9k Iﬂlfﬂ@rm%tﬂef‘ﬁ&{éf .ﬁ]uglfsea EﬁgWﬁ% e %SL}%S&&}%? g}éﬁ&lremh et

confi guratii ons for eac

al., Caregr Chgetiies Repn 801 H81(E965). Bﬂﬁf {ufpcezameh 1(15) be approximately
,deternﬁ?&f &5 I:Hﬁ 14%81%%[1 wei%;ﬁ# tzle E-tl'-tpEIel{ e%e?:ggg = Cla\?‘%lﬁg r:Fg.P £ Geigy

t er eoc
Phamlacfalsc@s ordey, NeWng‘Eﬂmm) CAf afed heRi, OprBhT esfak o a-

r t he present conpounds are within the
ma‘mm%éjﬂ)cg Cg?g? &%y ention. Unl ess ot herwi se stated, all
[601361 dﬂﬁl@fm&iﬂhe@wfs@ Eteled Qtrubiifes AepTRod RElsin Ofe éléb%néeﬁ%%a@& all

within the scope of the invention. Additionally,

isomery S SOM R sHastureqmsaic, adagemeirie Sordrepfosnalipnhidy foroms of the -
c |
structidd: SorhBRApIEAIR 48 g aashgﬂsn&gmu%ﬁpl h &dc;e&fele ah

in the presence of one or nore 1s0

doubleg:p@dmsomem ang(@rphb(E) confpouatidealisowieny Thesefixe migm
oS ST HE8 B G8RYs b, SRRLSESIEN L LB S50

euteriumor

confortpytienal) MiQurerof et dbh@dur&a raboRitan ehe\Wbd el of tHeliBvention.
h corrpo nds are useful,

f ot t. )
Unless foﬁ) Pvg%g %ﬁe@ aﬁ&g&\éﬁgzp%/ npe%lptu tg% Sqrgpc&xp tihpigvenion are within

‘the scobé of iBg irsahtichS YaiRionhiOR Jdﬁlzls ABerRe gtahﬁr %@Qplbﬁd herein -

" 3- di pet hyl am nopr o 3eth|carbod||m
- are alsq @g@t tq]l}zglpgy p p @on,i{gé}@e presence of one or more

isotopi1 IR EF EheY S %E% pl%#&ngf%vﬁyﬂ%g{ gﬁgﬁ“‘%ﬁﬁ&?@y .

trifluoroacetic aci

- Torthe zpp}ﬁcpm@:ﬁyb[f hydmgqgghm dstuwsumlblr RigAmi, or the replacement ofacatbonbya

13 i I di. met m de, . TFA
e W T
usefidl, ﬁm&xgdl}ﬂx,)asandhamaﬂ toolng prdbbA Hislogical assays.

005708 B St Aot oo .

: hydroxmamﬁmm, Haypde TG hysiorpsiscihbiad, N ik 8¥8hydrofuran, TFA is

: r omat o?waphy I1. Processes and I nt er nedi at es
tnﬂuor([aﬁ%ﬁ{:?@’} eilpromerhant, DMﬁB if M@mﬁhﬁmlpﬂmldde,SDE’EA is
dii o) C ou y
oSS e PR A L R PR

. benzylozmvbc@zhmmmszmmmmmay@pmyﬁmm COON N (/

| [00138] 33 Wﬁgﬁ%m 5o i syl 8%&%? r%@%ﬁ(] d Tlf’c

stands f@QER latdr cBrob@tcokrapBghene |
. Processes and Intermediates

[00139] In one embodiment, the invention provides a process and intermediates for preparing

a compound of formula 1 as outlined in Scheme I.
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[00140] Referring to Schene I,
clo[3.3.0]octane of formJIa 5 (R
v?t)%%@icz%)ém Acta., 42, 67, (1959) is converﬁéé 520(35/932481
suitabl e al kyl ¢ rbamate of forrmula 6 wherein s,
e.d N t-butyl I obutyl Z2ustng known met hods. 3See,

T. W Gegnég and m Wits, Protecfiye
Gg@sﬁgn_ﬁ*ﬁ Synt ﬁes Cg@ﬁtlon John%y)oﬂ
and§Sons, ‘I nc. (11999) [oof& Car boxyl ati on pf the
N- al koxycar bonyFOK azabi cyFE™3. 3. 0] oct ane of
forsula 6 is -achieved by fifst forming a 2-arf @& of
formula 6 in the presence of a chelating agent (for
fornatlpn\of simlar anions. Sge, e.g., Daniel. J\

Pi ppel ,2 ef. al., J. Og. Chem% $998, 63, 2; Donrald

J. Gabl mgker et 5y J_Qg. @;hl 1995_50422)& .
7092- 7093, ~8bewh T Kerrick et g ~Coods Am COORs
Soc. °°" 113(25), 9708-9710; sdxnal d J. Gal | a hélr

et al. ®og. chem, . 1995, 60(25), '8148. 8154, and

Pet er Beagk et al., J. Am ChemisSoc., 1994, 116(8),1
3231-3239. The 2-anion of the al kyI car bamat e of

fornmula 6 (not shown in SEhemel|) is prepared by

treatment of compound of fornmula 6 with a strong
[ithiumbase (e.g., t-butyl lithiumor sec- but

|
[00140 Refimling to Schempl, é’mbeyocw[Bé WGonigre sk foaguladel Griet glelv.

Chz%zi%&%ng%w (ﬁﬁg%lelg rgcglldlg mtable alkyl carbamate of formula 6 wherein R’
is, etgett%i?ﬁ&bh iébbt&yl?uﬁﬂghﬁiwwéﬂidthme e.mrL. W, Greene and P. G. ML

7- d| -3, 7- di,azabj.c @
Wl ot e PO SHRLnr SHe™APFORTED B Sy . (1999
[001413 1aﬁmg ofth%i\bldildék ﬁyl-ﬁmbroyclbﬁta @bytdﬂ@éﬁfbmﬂaMS
an

hox et hane. se uently, the

achieundkinl BrfosRgEe. wwfef crouite f SR BEHENEP O gﬁ%“&%@%% (for
fonf'i‘afuo %%Qﬁqﬁapgaa V#s; %elle % rggal £ipfpet, el 0wy 'C‘hemaQQS*BS 63,2;

rei'n the trans/ci - ratiols 30 t
‘Donall 1. Gallaghehet al 58 @ng. Shem. 519951 GH2AD), 7668-71083; Rhavy . Kémck etal.,

10. .95 |
i o AR D GBI o,
1999%0@’335 8 S18CH S@sandfPeter Bealastpl.g/. 4an %mu&aal 19% %6(8)318231—3239

e tieeot 6 ek P STl B oa § G e G 0 S Ry Baugoed by

treaﬁﬁ’éﬂt BEcHpRNabE fdi’ﬂﬁfa'ﬁn@i(@ﬁﬁﬁlg(lﬁhlﬁm)baﬁf (efgt, oueybtithium or sec-

0% t o about 95% (see, Beak et. al { (Fﬁr?eg
tsctﬂ:éhwm) gbspregace 8ﬁﬂ@%?@)‘g asFﬁ%(Etgr Artemehylehylgiediamine.
t T - f
el LA ALR By  8HE0 a7

dladaﬁEyumﬂbGMABm a aurtdﬂ:s aprofigsolyest. | Yiitable gprofig s@@ent%cludc
ol
&g pﬁé‘é@?&g’y&?tggr te&%ﬂ ¥Cg%jl%%g]b as e‘ﬂﬁ%w "1-ab gb%\%%gédlgﬁtclz lj%e 2-anion
of iEmﬁJla 6 kad by mdﬁammtrm]l dindild wziivhey rabenyih imintuet of trans-icis-2-
'S o | am de,
car@xz %Xstcgtfg;%% 2 Whﬁ’feﬂlet:h? H‘Pﬁ%-/czsr e Lﬁ?o 10,70 ﬁ% 0h60r’ 50 to 50, 60
to 4@@@'2@9% 0 1@‘9’5 ¥S$ 0P breater than 98 to 2.

dlazablc cl of 3. %Bonane as

[001;42;}@1 exng gmb@@meni@, tb¢ gq,tpg}@gng P,%en@g@ %9}]}’(}.0@11%&(?’[]&'&65?1011 as, for
exartngf a@%&f{\f 6[@61‘3()1‘{85%6' A Soptically é?:tl@é corhSIOKRE Sechf ca9qnduce

greater than 98 to 2 directly and
asybiric amxymoxaq \give dypraduchavisg apenapimericjexms (¢-@beifrem about

109 oCo Rl (0% £ BBRUE. O of 2 kb2 180478, $19515858), Y8 s
/eis- rmxture is equilibrated to give a predominantly frans acid of formula 8 wherein the
32 '




single enantionmer of fornmula 9. Known nethods of

resol ving racem c am no acids nay be wused and

i nclude, but are not limted to, crystallization of
wWihoRpi e8! | y active amne salt, pr epar| ng aPCTfU52006/032481

san o tive al cohol
Iy cms-?c .f afaﬁ@ id%yﬁiboacg 29’5%{% 5t t{) i b?{ er ateréﬁqnﬁ%d‘.? g Fpresence ofa
smtabéeel—paqe a‘?eultahl,e based mﬂmam £.NiihRim mtamemlyldmlaﬁaé \iehium di-

ISOPIOE)?d%mtl&geF %{% n%b’gr %ﬁ%’fﬁ?ﬁ%%ﬁﬁﬂl ow:eg %e enbodi ment ,

[oomhm {nRhepembotitn 8REMHBVbEIZEMEr oPY1-§, Rdiazabicyclof3.3.1
m.no-1, 2, 3, 4- tetrahydrona ﬁ?ﬁal eneazgawyco[ Jnonaneasthe

comp gﬂ@éﬁﬂ]&ﬂf‘oﬁm Y e FRP BT agid 9§foaqum|a§e@ﬂt dIrgroitisemtiv b
05 5f
om0 R 9% g 4 40 i 98 i

step. exanpl e, an aqueous sodi um bisulfate soI ution is
rbonat.

[0014zﬁs'f'i?cr1’aéénﬁg rdﬂcﬁl}}:' of i e %ﬁn%glpci ‘%ff’rg}‘ﬁ%? gn%ti e rﬁgﬁ%@ £0 prgyi er a

Ive the es
single pmhom fopmda 8c Kinogn grethaps of@eilvink mwgﬁlc(‘dﬂﬂﬂcb hdi@NBay be

| f d
used aflc? \?@ﬁ? rgl)llt ! e nggfim%%(f tos u %ﬁ,%z&mﬁ?}l %%;?prcglgg %{ﬂ%gg!{n;@,sa]@)r

prepmgtmm@taw @fer vihoMicBasally REHIRANNE0REd § &%&1
errbogdl rrgnt bi cycl i 1(E:lms’r;;yr rygf aI]ﬂUnor

! th
chrom R SO OB TR aR P eilbrishye Nesk by casbomybdmistive
followdd : sch
D S BBl DB TE s et BB Rosaaen.
aminogiyibanzemsor i) ba@n}oOLz @%@demphﬂaﬂehs salFbontpotthdNofO
formuleisQ;r%ton %F%duce’a:é PR A or RS © 15 H 11 Hg

'[00145] The free acid of the salt of formula 9, obtained by exiraction of, for example, an

aqueous sodium bisulfate solution is esterified with, for example, di—t-butyl-dicarbohate

(Boc,0) to give the ester of formula 10. Removal of the -COOR' protecting group under
- known conditions, for example, methane sulfonic acid in an organic solvent such as, for
example, f-butylmethyl ether or tetrahydrofuran, provides the compounds of formula 1
[00146] In another embodiment, bicyciic pyrrolidinyl compounds of Formula 3 (as

- exemplified by compounds 17 shown below) may be'prepared as outlined in Scheme II.
Scheme IT

33



Ok O 17 la 100147] Referring to Schene Il, the
carBDhor imne of fornmula 12 is prepared by reactl on

Yo 204P3#¢¥ne t-butyl ester of formula 11 wit hPCT/US2006/032481
(1S)-(-)canmphor in the presence of a Lewis aghd such

as, for- exanple, boron trifluoride et herate chael
ﬁ\dltoon of the am ng of forgulg 12 to 9 H 0

cl necar boxyl %9{ admLcLo or

3 Ogﬁ\e/y ngle iso onpbund 13 shéwn 9N 0‘%
obt airied by recrystallizaizon of the crude ct
froma m xture of isopropanol and water. Re | 1Gf
t he canmphor imne with hydroxy i ne in the preSence
of sodi um acet ate and subseq clization-yields
the | actam r of formula 14 toonal ly, the

reaction ng may be treaPedni succinic
antydrde f ag] (Ptat_”?ecover)g oP~yhe desit ed

product of°f oNnul and t he €anBhor \derivative of
on§

fornula 15. The 1%cfam of form 4 is converted to
its benzyl oxycmb derivativ formula 16 by _
t r eat ment ith a base such as, €79., sodium hydri de,
fol | oned by enz | chl or of or mat e.qgReducti on of the

| act am of 1 Hth a hydri de reduci ng agent
such as, bor ane-di net hyl sul fi de- pi peridine
provi des the 0135 bamate ester of fornula 17. Renoval

of the b yl oxycar bonyl protecting group nmay be
achi eve r reducing conons such as, e.g.,
hydr o fte . presence Bf-3 Id adl umfi¢at al yst
such as,™¢- pal T=aditim hyd e, gvﬁﬁ(ﬁ)ﬁe '
desired 3 7/ 022459 P 00 05‘ 281 bicyclic

pyrrolidin® estler of fornmula 17. Is ation ©of the

‘ mula 17 is optionally achi eved t hrough
formation a salt such as, an oxal ate salt of
formul a | a~1 00M48] The |nvent|o&‘further provi des
processes for the preparation of conpounds of
Formula 2. One specific exanple of a conpound of

[OGIIEIZ]' g@te%x%,rtg %Ed'nﬁflb Ig tgﬁ gamlﬁlogmgi\llii,'e |5f1 fo%sxonnla lﬁn@ptypqredahﬁreM:ton of
glycﬁ-@l‘@‘b{“lm es? :(;%%qg} }yﬁg? ]a§ 6@8'11111) tﬁﬁ Hﬁzs%e 8 Qﬂ%ms acid such
as, 1B SRR @%ﬁ%}d{iﬂa@ gth'eﬁtcsqg%lzlﬁl\l badnll\lonH(ﬁahe a8k of formulaQ2 to
methyl cyclopentenecarboxylate gives an adduct of formula 13. The single isomer of
compound 13 shown is obtained by recrystallization of the crude product from a mixture of
isopropanol and water. Removal of the camphox_‘ imine with hydroxylamine in the presence
of sodium acetate and subsequent cyclization yields the lactam ester of formula 14.
Optionally, the reaction mixture may he treated with suceinic anhydride to facilitate recovery
of the desited product of formula 14 and the camphor derivative of formula 13. The lactam
of formula 14 is converted to its benzyloxycarbonyl derivative of formula 16 by treatiment
with a base such as, e.g., sodium hydride, followed by benzylchloroformate. Reduction of
the iacta:m of formula 16 with a hjrdride reducing agent such as, e.g., borane-dimethylsulfide-
piperidine provides the carbamate ester of formula 17. Removal of the benzyloxycarbonyl
protecting group may be achieved under reducing conditions such as, e.g., hydrogen in the

presence of a palladium catalyst such as, e.g., palladium hydroxide, to give the desired
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19 20 21 OH OH CbzHN_ CbzHNOH HzN--a \/ . 22 - O
23 OH OH CbzNHN-< HzN N~ 24 18 [001501 In Schere
11, the nethoxymethyl am de of Cbhz-norvaline of

2,50 is prepared by reaction of Chz-ng @E 62
C eac thebel 2481
e T i e e L e
achicpgd Tbmmgbfmﬁaﬁxﬁn o s’:111|sﬁch2a9 é/\gt&&aﬁged{al&%?for&‘ﬁﬁgﬁm |

I|th| um al um num h

[‘"’1‘%?1 B fegtian i ¥idha iPrasesses foa the pesppatian af @abenies

Formu/dQ. ©nenfecll: GalhaM d.of.
L a gel PlragiED ardaf;gl %glr?gg eo%%@%%’s%%r% ISE R's is n-

propy, ?ﬁ%ﬁ&ﬁd?ﬂﬁprﬁpylﬁ @rshambﬂgwmfmhla@;ed by reacting
~compound of fornmula 21 with an al kali netal cyanide
such as, e.g., pottasiumcyanide, in the presence of
an alkali netal thiosul fie® such as, e.g., sodium
thiosul fite. Hydrol ysis gbnpound of formula 22 in
t he presence of - HO in Suf'ta sol vent such as,
e.g., dioxane, and<at_an evated tenperatures of
“fromabout 50 Cto 1 C leads to the correspondlng 3

35 WD 2007/ 022459 PCT/ U82QQ6/ 032481
acid (not shown) whi chis

dro oi
[0014%2%%%?%5 %0“? @50 ‘%Rfaw%as@mhnﬁ@ur&qham@mby
reaction with Cbz-hydroxysuccini nde. The cycl opropyl
 Sche lcrje of of formula 24 is prepared from conmpound 23
mﬁ;ﬁ eaction with cyclopropylam ne in the presence of
coupling-reaggnt such as, e.g., EDC. Renpval of
the Cbz0 grou o Erve a corrgound of formula 18 |s
a@bﬂfey,elh ynder! known rcedml Nltl ons SUC@}Q@\/U\
e.g., y8?ogen~1~n*—t he preSeAte of a-patkadium =
-catél/yst [00151] | n anotter lenbodi ment, as ~°
i1l ust rafed in Scheme IV beRow, a cycl opropyl am da of
Formula 18 is C&Egpared usi ng the Passerini reaction

(see, €. @ymn eming et e Chgm 000,
12 »3300- 33%4) CxScheme_LY 0 %Lz b T o
HN- - a Cbz~NH*O 2123 24 -~ b —
23
' OH : oH N
CbzNH E—q ' HzN\)m/ﬁ-ﬂ
\/E 0 ~ 0
24 18

[00150] In Scheme ITI, the methoxymethylamide of Cbz-norvaline of formula 20 js prepared
by reaction of Cbz-norvaline of formula 19 with methoxymethylamine in the presence of a
coupling reagent such as, e. g- EDC. Rednction of compound of formulz 20 with 4 hyd_.fide
reagent such as, e.g., lithium aluminum hydride or diisobutylal_uminum hydride at a
temperatures between -20 °C and 10 °C provides a norvalinal compound of formula 21.
Preparation of the corresponding cyanchydrin of formula 22 is achieved bf reacting
compound of formula 21 with an alkali metal cyanide such as, e.g., poitasium cyanide, in the
presence of an alkali metal thiosulfite such as, e.g., sodivm thiosulfite. Hydrolysis of
compound of formula 22 i in the presence of HCI in a suitable solvent such as, e.g., dioxane,

and at an elevated temperatures of from about 50 °C to 110 °C leads to the corresponding 3-
' 35 /



HO n2 N/ O-/ 18 [00152] Refering to Scheme IV,
reaction of Cbz-valinal 21 with cycl opropyl
i socyani de of fornula 25 (avail able from Gakwood

Wi RtHebey 1 nc., West Colunbia, SC 29172, U /}) 11@%25&%32431
emind3-EyEOhge %facfd RRBSFR) BB omBie it e b Higtvative of

prese

- formuiaay ltypeaﬂ:pyil mmzqudfo&ymb@ﬁd% 156 80l 6r8pyl ardidd{ P Rlimula

12004, 6, 4231 t
24 is R g RN O3 B ORI S AT Taineingie pmiprce of

coupling edagdnit Okh a8, &Yd. SkTolC C Renpval of

i u#aas Qdéu pr ot ec%l ng g?g%gy?gf%fé\%gtgt@‘bg% Iy & sqmppund of

ormuad St pegierel wader hrdmevdecingwaditioatinch ay e(gqmg}&ﬁoganﬁmé

presenBé S/ AMAiYmAESHKS, bed. [001531 In anot her enbodi nent,
hydr oxy- a0|5 compounds of fornula 23 maybe

t he
[OOISIdrIg,ggqtb@' emb@cbmmmgs ﬂhlsmtd]m(ﬁ:hdﬁsw bdle#, 4 & 8& yla:mde of
30 and 6 639, QZF ‘each

518.. .6, 087
FormuleEHSD brop3 g B8 B SGind gt (e orb Miicariion of 1, Higon,
Cflem,e?ﬂ@ﬂ,rldtZﬁBOm@G?‘@éll Al t hough the processes shown in |
Schems nmes |11l and |V above illustrate the synthesis of

a peci fic conmpound (of formula 18), the processes in
schenes Il b and IV can be used to produce other

conmﬁd\z(ﬁf\ Fornmula 2. [00155] In an er uN

enbodi e BSti I!!:Hs{wa&ed—l-n_-Scherre %
invent}iega further provides a proegss

i nternedi ates. for preparing a conpound of Forrrul a 4.
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HN-HN N 2N O Co2tBu O 28 Co2tBu O 29 0 30 gyN- N C

+ ~(NCOHT N HNs °
. _ , HO HN—Q

— EN—{ 0

/ w

[00152] Refering to Scheme IV, reaction of Cbz-valinal 21 with cyclopropyl isocyanide of
formula 25 (available from Oakwood Products, Inc., West Columbia, SC 29172, USA) in the
presence of trifluroacetic acid, optionally in the presence of an asymetric catalyst provides the
cyclopropylamide of formula 24, See, e.g., Schreiber, ct.al., Org. Lett.,2004, 6, 4231. The
intermediate trifluroacetate (not shown) is hydrolyzed during isolation to yield compound 24
directly. Removal of the Chz protecting group to give the compound of formula 18 is
achieved under reducing conditions as previously described.
_ [00153] In ancther embodiment, the hydroxy-acid compounds of formula 23 may be
prepared according to methods described in U.S. Patent Nos. 6,020,518; 6,087,530 and
6,639,094, each of which is incorporated herein by reference in its entirety.
[00154] Although the processes shown in schemes I1T and IV above illustrate the synthesxs of
a specific compound (of formula 18), the processes in schemes IIT and IV can be used to
produce other compounds of F. ormula 2. '
[00155] In another embodiment, as illustrated in Scheme V, this invention further provides a

process and intermediates for preparing a compound of Formula 4.
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02tBu OOCo2Bu 31 32 00,33 CHH CV~H\N~ N + HQN N
OO O C2H\% O 34 18 N ,Tr: HN'- OO HH
“3‘152“51932?59 NNOOH 4 O[001561 Referring JEQS”%%ZH%‘{Péml
V, a blcycllc am noester of Formula 1, wherein R3 is

Schemp¥ty| is reacted with a protected anmino acid of
formula 26 (wherein Z is an am ne protecting group

and can be renoved under acidic, basic or

hydr ogenating caenditions differen

for] removi ng protecting group) i presence
-9 Ca%upll agent, to give amam est er - of
formula 2 protecting group Z ig [eogwed from

t hé®ani de- est FOF¥ formula 27 to give fhe anine-ester
conpound of formula 28. 37 WD 2007/022 59

/ US2006/ 032481 5£@0157] Reactlon>of
i alnlng\gbnpound of fanmula_

anj.no id 29 in the pﬁeséﬂ%
= oupl i reagentves Ta tripept of fdt rrul%ozfgb
[ 00158 “®&Fovi ng e protecting up Z bn t he

tripeptide of forrl a 30 provides™a fred
an1no trlpeptloe of fornula 31. [00159] Reaction of

th “tr
he (:2::]

|de fornula 31
yr 2|n - 2-¢ ‘a; ﬁj d, of forﬁi!
.‘coupll nt yiel
0

preseﬁ% f

de- trlﬁeptﬂﬂémester ormul a 33. %0,1Bu
Hyﬂ ol yigi s of the estex of the anide-trlpe e Ester
formul a 33 provides the

}ﬁ \Y7 N

Ill\ll

J00156] Referring to Scheme V, a bicyclic aminoester of Formula 1, wherein R; is #-butyl, is
reacted with a protected amino acid of formula 26 (wherein Z is an amine protecting group
and can be removed under acidic, basic or hydrogénating conditions different from those used
for removing an Rj protecting group) in the presence of a coupling reagent,'to give an amide-
ester of formula 27. The protecting group Z is removed from the amide-ester of formula 27

to give the amine-ester compound of formula 28.
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am do-tripeptide acid of formula 34; [00161] Reacting
~the am do-tripeptide acid of fornmula 34 with the
arri no hydroxy am de of formula 18 in the presence of
gﬁhreagent glves t he hydroxy peptid ﬂmmmqmnw1

{0015“713[{9%]& grrloxy gr%g)éb%% t R fl%%{]f lﬁg 8{3&%&1 %@'otected amino

acid 2f irpthi qie‘selich of ¢ m‘qphngl tbagdnt Eﬁémﬂ tribeptide o fokmuldsoNv ~ HN
4 (OxIdation of conpound

Y
100158 K ip g ik eiuP 7 3 ey Of FRABAR oxevaHesiye

mmmoﬁaﬁg@ﬂéﬁf&&mm631as for exanple: chromic acid in
ss-Martin periodinane (1,1-dihydro-1,1, 1-

t
ool Reqdiirigahe apinguriptideebiesnula f1 Myth pamyine Seeithmaylic acid, of
formula 3R b, rbsteﬁcé &F A% lmgelégé%‘f‘neﬂ%s %{E%@%ﬁ ggpnde 85%%31‘ formiila

- optional an al ka neta such
33 proni de. [00163] In some enbodi ment s, the
m, ture

[Oﬂlﬁﬂggﬁdﬁ&gﬁgb@g el e anyla ﬁrégg e es%f 01% Iég% Bov

I Soners in
amidO"Il@ePtidmriJimff&ﬂmﬂmmp, typl cally in aratio of about
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- formulR18 fothé pepsnat bod c(yup!lzﬂ% Aag ﬁg?ﬁtﬁ%ﬁ?%ﬁfﬁsﬁﬁé oﬁ%o i W,

00165]_ |
[""1623 &B%Pﬁ%&ﬁj ﬁhﬁ%’]éﬁ ot theeey ey SSPURCES A cgainauncoof fniztla 35

prowdﬁﬁﬁd’ktdnﬁ%ﬁﬁd@fﬁ%ﬁl%ﬁﬁcl of about 90% ee. [00166]. Any of
the intermedi ates obtained as descri bed herein, maybe

“.used with _@ar without romthereactlon

m xture. [The] desire i {or maybe derived
by attac ~ e P : -9 P3-L2-P2, or -
P4-L3-P3-L2-PZ nmoiety. A Eoup\ing]of ine with
such a noiety may by carried

correspondi ng carhoxylic aci active
equi val ent thereof, under standard am de bond- fornlng

or coupling condi tions. A4 typi cal coupling reaction

0x1dat1bﬁ‘ 6t AR §§Jﬁ121§ Bl g?%gvlgé v\@% azt h%/yagk&%g] omgizmg reagents such

oncentratron r

as, for eﬁe@mpleszmﬁfc@smﬁ hcetéﬂ@mmutmq)eﬁadﬁﬁle@ Mdlwd?é enabl y
t:aax:etc.n:g}p ?g—begzm%cgagéamo ﬁqd%ﬂ’gf Eﬁ?gﬁb%{;ﬁ @%Mﬁ% olf E:JT'EI\/J'PO
and, optionally, an alkali meta] halide such as sodium bromide.

[00163] In somie embodiments, the configuration of the hydroxy group of 35 is a mixture of
R and § isomers in the ratio of from about 90 to 10 to about 10 to 90, typically in a ratio of
about 60 to 40 to about 40 to 60.

[00164] In another embodiment, the hydroxy group of compound 35 has the R |

configuration with an enantiomeric excess of about 90% ee.

[00165] In a further embodiment, the hydroxy group of compound 35 has the S
configuration with an enantiomeric excess of about 90% ee.

[00166] Any ofthe intemlediate§ obtained as described herein, may be nsed with or without
1solation from the reaction mixture. The desired protease imhibitor may be derived by
attaching the appropriate RW-, Pa-, P3-L,-P5, or Py-L3-P3-Lo-P,- moiety. A coupling of an
amine with such a mojety may be carried out using the corresponding carboxylic acid, or
reactive equivalent thereof, under standard amide bond-forming or coupling conditions. A

typical coupling reaction inclides a suitable solvent, the amine in a concentration ranging
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[00167] If an amine.is used without isolation, the
coupling maybe carried out in situ in the solvent of
the reaction m xture used in the preparation of the
wWd€e22ee i N a different solvent. To this rp@gbgzgghmum
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[ 00168] Alternati-vely, one may treat an amne with a
reactive equivalent of the RL carboxylic acid, such
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[00171) The followmg preparatlve examples are set forth in order that this invention be
more firlly understood. These cxamples are for the purpose of illustration only and are not to

be construed as Limiting the scope of the invention in any way.

Preparation 1: 3,7-dipropyl—3,7-diazabicyclo[3.3.1]n0nﬁne

0 . O
¢ \ AR
H -~ N N~ ~"N SN
Method 1

[00172] To a three-neck 5 I flask equipped with a mechanical stitrer, thermocouple,
condenser, and addition funnel, under a nitrogen atmosphere, was charged 1~propyl-4-
piperidone (100 g, 0.71 mol), paraformaldehyde (50 g, 1.67 mol), and ethyl alcohol (2 0L)
with stirring. Acetic acid (90 mL, 1.56 mol) was charged and the mixture was warmed to
40°C. In a separate flask was dissolved propylamine (64 mL, 0.78 mol) in ethyl alcohol (500
‘mL). ThlS solution was added to the above mixture over 7-8 hours. The mixture was stirred

 for an additional 1.5 hours at 40 °C, then cooled to ambient temperature. The mixture was ,
filtered through a pad of Celite®, and the Celite® was rinsed with ethyl alcohol (twice, 100
mL each). The solution was concentrated in vacuo and diethylenegtycol (1.0 L) was added.
In a separate flask potassium hydroxide (160 g) was dissolved in water (190 mL). The
solﬁtion was added to the diethyleneglycol mixture, with stirring, then the mixture was
warmed to 85 °C. Hydrazine monohydrate (96 mL) was added over 2 hoﬁrs and the resultant
mixture was stirred at 85 °C for another 1 hour. With nitrogen sparging, the mixture was
warmed to 160 °C bath temperature while collecting the distillate in a Dean-Stark trap. The
lower aqueous phase was retumned to the reaction flask while the upper product phase
collected. The process was repeated until the product no longer distilled as an azeotrope with
water. The pot temperature varied from 135 to 160 °C during the process. The collected
upper-phase fractions were combined and dissolved in heptane (160 mL}). The solution was
washed with water (twice, 120 mL each), and the combined aqueous phases were extracted
with heptane (twice, 100 mL each). The combined organic phases were concentrated to give
the title compound (85.3 g, 57% yield).
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Preparation 2: (8)-3-amine-N-cyclopropyl-2-hydroxyhexanamide (18)
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ether (220 nL) and water (160 nL), with stirring. The
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dlsappfwﬁ@mi tl(etahm:mnoaassim cedeh)sed pinveie forthds c%s)actﬁﬁ‘% scans
t,0..300 nL. ungl?r vacuum_ MIBE (300

i R o i WSS T et foda- G ohd 08 mixure
of CO, wm‘&ogdnwdsesﬁflﬂ?a a.r?&pmﬂﬂﬁk reza%rﬁﬁfiﬁﬁgtk%%lﬁ ﬂ@%eactlo
to provide a i

tempergiye SIS -20 b0 i ranatrvpiae s ppes

geﬁvqg[mgped@f@ﬁﬁe@b@rbance for CO;, appeared in

the Reattle spofrlim PR3 SO%AE B! %@%R@%&%&ﬁ%@fﬁ%@f 2 GBS0

carboxyllc acid

wt% NaB&0k (53 60 8o 1Th¢\m@®|lme| v@@zsta?'rBed mm%%f&uﬁ_r/gd fr_‘]or 30
‘minutes! N,th\gg.legﬁs[a@%ée %s s-ggﬁgt%g aéi& gg)@él% rghed( Wiih W@;e{ %03

mL). Theaamequs phisetas deenijedand &lédjrgdnﬂfplfawkﬂﬁbenu%tee%‘ﬁfolvﬁe the title

obe, and a thernoneter. 3,7-
compou%li propyl - 3, 7- di azabi cycl o[ 3. 3.1 ] nonane (183 g, 0.88

mol ) was charged to the flask. Data collection was

started on the Reacti R instrunent, and the sol ution

was cooled to -72 to -75 C. sec-Butyllithium (600
Methodpl, 1.6 Min cyclohexane) was slowy added to the

[00180] ' asglutlon of 3,7-dipropyl-3,7-diazabicyclo[3.3.1]nonane (183 g, 0.87 mol) in

MTBE (300 mL) was added to the solution of N-z-butyloxycarbonyl-3-

azabicyclo[3.3.0]octane from Example 1, Method 2 in a flask fitted Wlth a mechamcal stirrer,

an addition funnel, 2 ReactIR probe, and a thermometer and the mixture was cooled to-75 to

-72 °C. A solution of sec-butyllithium (510 mL, 1.6 M) was added, keeping the reaction

| temperature below 70 °C, until the absorbance at 1698 cm™ had disappeared and the
absorbance at 1654 cm™ ceased to increase. The solution was stitred for 3 hours at -75 to -72

°C. The reaction mixture was sparged with 10% CO, in N keeping the reaction temperature
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m xture, keeping the reaction tenperature bel ow -69
C. The addition was nonitored with the ReactiR
instrument, and the addition was stopped after the
SrhRaRge at 1698 cnf 1 had di sappeared a%% }%0132481
: ARG

waks
below gBSEr B A emrat wasGSoppedwlercibasedriaded RECOAaFhe ctIR
The

i 2-minyte int I's).
speotrufIS L), e TRl TORoB i o5 2B & sohtiqnpt 392415 NSO,
(1.4 L) veYaddentand the neikrufRas Warkich EQEEDS W Thes 34 d NinSRE 964

hase into theﬁéeac ion m xture, keeping te%e reaction
Phases YeigSERaatient ardghe apeousrhese aseheghad fomeleessusst thp pld dvas dvear
than 3. t1he oeasRPAARGE:s WA Qt@,ai &l eact | R .
Bl s seect r\ump&hZBSO cm 1%]% m. @g%ﬁmt%eéa\%%%ﬁ%%eég@oéﬂ‘
thyl aqetatedd b wen addecdbandshe BixtmpromreNaiSng 300 nd. ticawdive a
sohitiorB 98T 1el E’m”ﬁ r rmed to 22-25 C and stirred
for :%'()ﬁedr%lﬁl ut esﬁ%@%&a@%ous phase-was separated and
: t he organi ¢ phase washed with water (700 niL). The
U 5. decapted and_the organi c phase
f“ml"??’ﬁ OB PR BTl R hlbafemel bpinium (5 SRR 24t hod 2
utoxychphdBdbeiAhgddodi dlesen®liclpyrrole-1-c '
3, 7-di pr op?}l ?7% az[a]glycycl [%r.bé}.xl_zll]atr?o(g%)ne (183 g,
0.87 nol) in MIBE (300 nL) was added to the sol ution
of N-t - | oxycar bonyl - 3- azahj cycl o[ 3. 3. 0] oct ane
“from Exanple 1, Method 2 in%a fd ask el W
mechanital stirrers——an-addij+dn fun BeactIR
probe@d, her nonet er an&mxt A4S cool ed
to -75 Ko = T. A sol utionnof $€€-bugy!!ithium (510
m., 1.6cedemas added, keepi nd;ogttg,g reaction
" tenperature below -70 C, until the absorbance -at 1698
cml had3di sappeared and the abso$bance at 1654 cni 1
ceased to increase. The solution was stirred for 3
hours at -75 to -72 T. The reaction nmixture was
Method Epar ged with 10% CO2 in N2 keeping the reaction

t rat ur bel r).u 2007/ 024-59 . tiparge was
[bo181} ftb aé’ﬁ”%@ﬁ%ﬁ@ﬂ&ﬁég&&a%e@ ol Egpmpls Pemethod 1, and the
mixture filkeeRaanth Rbad 6PEALHEUNSY-23304- &byl § 41l -

0385 r}?’ngg‘ag1 tgh(%% C ané artgéa_l ’ufg?%n ofyd%%?vﬁ%}?kgié}ée\ﬁ%igﬂ
- mcﬁa‘” d%‘ﬁ*ﬂ?@dh%wftwaﬁswgi for efshaney 7183-25GC2 Th2 midure
filtered 81 &b k1R veROrifken Wi ' e ar at ed
e oe and thesaqueous pﬁgéq%ﬁ\%éhsy]—gﬁeggg%ﬁgoﬁ')mgS@f?lspgvefan(g"eﬂﬁt
20-30 °C gder vagiem for Hdous to Tive 98,08 anif orqihe @3%6ase y@stas hyichital
gerey, water (700 nL) then concentrated to 300 nL. Et hy-Ir :

acetate (1.7 L) was added and the mi xture
[00182] Joracentaked BBFiteB 0@ teinpbrafird @nBilNE adnechliosl kifer Of

itlhe conpo in ethyl acetate. Exanple 3:
rfto cordifc ey § R PR R AR | 2 ey o1
naphthylafrhSmdais48@B:98g,(¢.22 mol), ethyl acetate (712 mL), and Z—ngﬁqoé (666

wal). Th but oxycar bonyl ) oct ahydr ocycl opent af cﬁ‘)f)yr ro
). w%% 935 waimed to NO-TeEervitosiming3khe mixture was stirred for 15-30

minutes, theén cooled to -5 1o -10 °C over 1 hour. The resuftant slurry was filtered and the
solids were rinsed with cold ethy! acetate (180 mL). The solids were dried in vacuo at 35-40
°C to give 7.37 g of a white solid (83% vield, 98% ee).

Method 2
[00183] The ethyl acetate solution of racemic N-z-butyloxycarbonyl-3-

azabicyclo[3.3.0]octane-2-carboxylic acid from Example 2, Method 2, was added to a
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COzf-Bu COpt Bu 8 9a Method | [00181] Ethyl acetate
(2.3 L) was added to the residue of Exanple 2, nethod
1,  and the rrixturefilteredthrough a pad of

“Q?,szﬁl@z@zlﬂ(& , 2,3, 4-tetrahydro-| -napht hyl aﬂ!117|‘§sz11061032481
rml) was added and the sol ution was
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refl ux condenser

ani cal |rrer a
[00185;[e tf? Bzé}g,w 5’5 |Sé]tf as Wﬂ@o@@ B% D, ethyl acetate, and 2—propan01 was
warmdd3p 78,78 °8; Y °
N thﬁs ¥ uﬂ‘gltzc%%rfopl?é)%é/@iﬁ %dqonace?&%n?% cﬂqé_i”&% i -10°C over
0 ﬁgﬁ @choups. The Tikimturs wmﬁlemmcl\ﬂwmct rictOnt 5-40

°C to é/\ghgﬂﬂ§5d 23H1e irred for 15-30
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resultant slurry was filtered and the solids were

1S ) et.h efate (180 nL). The solids
Examé\e iNgltc'lml Ee%% é‘tm%% 4’3{ S 2dfgi ve 7.37 g of a
butoxmarltemyBméta]@brr(rBE_},%ldﬁeﬁia%]pﬁ%di’eeﬁéarbB@]!&Q%I% [00183] The

-ethyl acetate solution ofracemc

N-t - bufyﬁgxycar bonyl - 3- /\

azabi 037* o[ 3. 3. 0] octane- 2- car bgxyl i &\ d §%+m
Exanpl Method 2, was adma u's
2007/ 0 5 ¢PET/ US2006/ 0324 a-Ton of
(S)-1, 2,05 é t et r ahydr o- I-napht h}/l amne (56.7 g, 0.385
mol) in ethyl acetate (300 . nt%®The nixture was
strirre# for 3-4 hours at 22-25 Cg,then filtered, and
ol i.ds shed with ethyl acetate (200 ni). The

osss, o Rt e renet Naf'b%ﬂﬂwa(bomd%ﬁzabwdufﬂ $pcndpur
oA e 155U DL RODRNY T3e88 o R e

to di ast'e

g) and thgsqlutips vins simedtdr 46 bt 2(2% . gihe neikityd w%ﬁfe@écﬁmd%@sohds
conpl et e

0-75 C unti |
were m%ecpm? ut ?ﬂo nx\%%h e ?nsﬁcg METSHRed A 488 °F ander vieguum fyr 4 hours
to give 1.€0g of protiwu (43641182 %adg 958 ik £6F okOendy dla dﬁ’é}wéﬁerf)-r 35- 40

m xture was filtered and the product
' - Cto give the title conpound (73.7g, 83%yield,
Example39. (mﬁﬁlias)ﬁﬂf’df?i Setdhyd-ByelopBRE RIS cargoxyﬂte ~
butyles 180 SgR 6as ,
o33 teyr bonyl )oct ahydrocycl opent a[ cl pyrrol e-1 - carbox

ylate (9b) N COOH \N / COO C02t Bu colt-Bu

n\\\
.v;,,

m\\
i:”'.

— &
(}\ CO, +-Bu

COzt B

9a 1

Method 1

[00186] A mixture of the (8)-1,2,3,4A-tetrahydro-1-naphthylammonjum salt prepared as in

Example 3, Method 1 (81.7 g. 0.203 mol), r-butyl methyl ether (400 mL) and 5% NaHSOQ,-
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8 9b [001851 To a soution of racemc
N-t - but yl oxycar bonyl - 3- azabi cycl o[ 3. 3. 0] oct ane- 2

carboxylic acid (4.66 g) in ethyl acetate (100 niL)

wesdasd (R -a-nethyl benzyl anine (56.7 g) h
solution was stirred for 16 hr at 22-25 C Tﬁ@q[}ém%’“”““

r t he soli were rinsed with
FO (57 il 6 08 ol e H e RS bt & | Slisolits poresboeciveibic
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) was stirre
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3*(:11?%& n co e
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: qutlon of Boc20 (
KZCO{(%S‘&H&B stHyed. e Fieeaqued 2 rﬂimb&aswaﬁao&iﬂdﬁﬁl ISt%rb lacetate (%20

mD), b erature,” t-b
mL). rretcﬁ{/llbﬁg? El%%m? E@%Qﬁﬁm cﬁﬁceg&atﬁg @ggfq glPINgP@G@PﬂQEEI E(CQ@@ (320
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was wastell Wi mgﬁﬂg rlngv? gfé Sﬁgﬁ@iﬁﬁﬁﬁ%@%@m the paasie

aqueou

hase anhithe salntieniviedontentsa: ag& a (3
second )& added. Th e tgr g a%?%m%h g%g ({%’gfs‘?[c%@% S@%@ FJ;S &gs a c?ded a
&15‘ aﬁL geprGolution eps cangeatigted tof IR aml. (R 26Lutits) of@Slic acid

041 5 S8 TGS OB o
hours '% XRue Was sised fonad hsmm,randdheaeﬂurﬁgfmhsaﬂiﬁered eFHE%IfHe‘éBl?ds
to a

X1
vk O SO LR T 0 2

52.6 goméﬂﬂqmmplﬂweyxm extracted with isopropyl
acetate (320 nlL). The conbi ned organi c phases were

concentrated to 320 nlL, and isopropyl acetate (320
Method 2 ’

[00187] A mixture of (S)-1,2, ,3,4-tetrabydro-1-naphthylammonium salt as prepared by the
method of Example 3, Method 2 (148 g, 0.609 mol), 2 -butyl methyl ether (726 mL) and 5%
NaHSO,-H,0 (1.58 L, 0.913 mol) was stirred until all of the solids had dissolved. The
phases were separated and the organic phase washed with water (726 mL). The organic
phase was concentrated to about 400 m1., 1-Butyl methyl ether (726 mL) was added and the
mixture concentrated to 590'mL. The addition of t-butyl methy] ether and concentration was
repeated to give a final volume of 350 mlL. Dimethylaminopyridine (842 ¢g,68.9 mmol) and
t-butyl alcohol(260 mL) were added, followed by addition of a solution of Boe,0 (112 g,
0.52 mol) in MTBE (88 mL} over 0.5 hour. The mixture was stirred for § hours at 22-25 °C,

A solution of 5% sodium bisulfate j In water was added and the mixture stirred for 0.5 hour
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m.) was added. The organic solution was concentrated
again to 320 nL. The organi c phase was washed with
water (320 nL). |sopropyl acetate (320 nL) was added

w®2dohea90ani ¢ phase and the sol ution was
concentrated to 192 ni. Isopropyl acetate (3YoVHEY06/032481
ilt he organi c sol ution

The % conce n%r aaféﬁ%f)m%] i’éfo Sip (iien 44t mbxadh) endici d
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5% sodi um

compoymgyas B“Ihdlsdlcb(ﬁsz’g‘ @%)C. A sol ution of
bi sulfate in water was added and the m xture stirred

- for 0.5 hour. 53 WO 2007/ 022459 PCT/ US2006/ 032481
xampiEite (@83aR|caSphBagi % sodi hl or| de
G196 PR SR

eac
dlmem"llé{'\%ﬂﬁﬂﬁ’}m‘ %YGWEbﬂ@%]Pmedmm@me tdre m xt ure
this procedure was repeated

concent|r at ed to 20— ;
' fafinal volune of 270 m_ I\/btl?_\e

‘5 was added over 0.5

O/Srrgi nti ning a t of lower than:
mxture Stirred at 232 for 12 hours.9

was,added to a 30% aqueous sol utiop”®fpottassfum O
carbonate (478 nlL) "whil e nai nt ai ni ng t enper azur e
of 22-25 C. The mixture was filtered,” the phases
separated and the aqueous phase extracted wth
Method I sopropyl acetate (twice, 540 nL each). The organic
ase_was concentrated to 270 nL, then tw ce

[00188] e@gr;(ﬁ -Redgownd lppt;mprﬂapiydaqm:eﬂam a2ABhBdd) st bR

i ¢ phase was washed

thermocoﬁlbl@ aind‘fﬁ’lﬁ‘c?ﬂ%? onlethag }P@e?ﬂ_ hﬁ o a %sgﬁr@\p@p@ipsatbd
separate ﬂﬂsk,rﬁulfg@@acuqu6 2 ar.;em 86’)9111(313 ms ibhtel %ﬂ'zMQ éfxpa%?r 43¢

|sopropy acetate

solution v}rﬁ%laﬂg%ecp{o cgags&lgﬁgy Aaggélglrgfg-%lﬁa@m dngpIQifeXElamuieuhllt B200fg,

0.739 mobmls icharged 10 theh@adtiod fla8k. 448utYDhkth rhﬂ%er ﬁg&%‘l@et h?éaqqgrtg

the re‘ac,met hg %%121 nmL) - over 2 hours” mal n ai ni
LANS the paixfure wagstirred to snspend the salt. The acid solution prepared above

was added to the reactor over about 10 minutes, keeping the temperature at 2045 °C. The

mixiure was stirred at room temperature for approximately 1 hour, then diluted slowly with

water (455 mL). Agitation was stopped, and the layers were allowed to settle. The lower
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m xture was stirred for 3 hours at 22-25 C then
filtered- The filter cake was washed with isopropyl

acetate (100 nL) and the prouduct dried at 35-40 C

uumto give the title conmpound as i
vtdgfi)iﬁgoz‘(é%g 49, 81 % . Exanple 6: (1S, 3aR 6a8)€?1\-0€§1}¥]§6(032481
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m nut eep
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temper aﬂ‘? gdo%arms@? reAsHoR Bie W tas aemerhi@d0:h 8 veedibout 1hour, 4-

Methylpephslited34.290 & hE300hat 0.85 M, L.still.atian sl owe
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tonkokitiSg Atk . at cl ear color|ess

oo e o o e stk 16 AR B P el 2 svmsesip

waier (5343 12) $as adsed tq the reotion mixtumesiight 4 mifigesSRAIBHEPRY 4-
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me_’chylnﬁ)%ﬁoﬁh@ %.69:%? 5.‘4% 11901,( 6)8(? %glarme)cll.g. The reaction mixture was sampled |
after 3.5 hours. Water (758 mL) was added, the mixture stirred for about 20 minutes, then

allowed to settle for 11 mi
minutes. The phases were separated. The agqueocus phase was

extracted vﬁth isopfopyl acetate (716 mi) and the organic phases were combined. 1N agq.
HC1 was prepared by adding 37 wt% hydrochloric acid (128.3 mL) to water (1435 ml). The

- organic phase was washed for about 20 minutes with the 1IN hydrochloric acid. A 10wit% aq.
K,COj3 solution was prepared by dissolving K,CO;3 (171 g, 1.23 mol, 2.19 molar €q.) in water
(1540 mL). The organic phase was washed with the 10 wit% aq. KoCO; solution for about |
20minutes. The final clear, very slightly yel_low organic solution, weighing 1862.1 g, was
sampled and submitted for solution assay. Based on the solution assay and the weight of the

solution, the solution contained 238.3 g (0.520 mol) of produect of the title compound.
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[00189] To a 5-L 4-neck round bottoned fl ask equi pped
W th an overhead stirrer, thernocouple, addition
funnel and nitrogen inlet were charged HOBTH20

wolldd7a3s9. 0.678 nol, 1.20 nolar eq.),
(129.48 g, 0.675 nol, 1.20 nol ar eq and%ﬁ% 061032481
A 36.6 Wt %

TN M g PO M 7 PR ES 3, 22872 pmvid o, dfpom 2

solution

H,s), ¢49
5), 649 0pm (G H, a),wsp@sﬁi(;lﬂ,d;’v,% 6585 p 5@@% 2%’?5%%&@1}1 m),

‘e keepi

t [ eac n m xture
24825 0 o). 37> e g b4 0o (a1 5%

H, m),s]t,i’saps d\rs) 1. founn 2Y1 | ution of
3- ziﬁﬁc(:yclsg(B 3.0) g%}tgagne Izdyc@a%}ibg&il/ ng d t-butyl

ester in isopropyl acetate (28.8 vvt% 414.3 g, 0.564
nmol ) was added over 53 m nutes while keeping the
reaction tenperature at 0-5.1 T. The reaction

m xture was warnmed to- 205 C over about | hour. 4-

Metho%t hyl nor pholine (34.29 g, 0.339 nol, 0.60 nolar erq )
' was added over 5 m nutes. The reactl on m xture was

[001903 giAt MIMnfoﬁpotﬁsﬁldﬂomlsonhhé(m.B %?)ﬁlr\%é/rl (m&ﬁt?ﬂwﬁs LBR8 FJ‘A-)

' A
suspen%Ygi? Pia ﬂ—gng%%—%l% g:gc?lg Bt%&gggnq%}cgrggxym tﬁl;ltgtssltg”gmgalam(so.@
g,)in 13«@'@&1 z(cﬁﬁte(@()lﬁnm\%léﬁﬁﬁﬁmﬁlﬂg b l?&nﬂe 19 Qb&% 5{) k’t?'eThe

m nut es, followed by 4- ylnor

m1xtur? WES %:gre forf. illg,oqa;ﬁha p]@;asg@epg’a’@d a@dqth): oro'ﬁhm prhmfasﬂem with
25% wit deéﬁ@s ﬁ%siﬁﬁ@}b‘% zg il }%eggve a8 h}g@%&&z’%& ?agﬁSJt gmgfz

was ad

separate flask, acmepwwllﬂﬂbamt%[) enlf, @r86]5 M)M};Lﬁdeé‘d D QusPRARADE Chz--
extracted with

lfchmew n‘rfaﬁétg @_ Wﬁ%@gﬁl ﬁ@e}bg%égﬁ]l& iilg seaintaing a
temperamle; @f @%ﬁubiz(h@ﬁi Thel‘inﬁﬂne Z%Mﬁgm t@ﬁ@ﬁre?le B)ias@g %ég@x%}te)ﬁ

9 rochlorjc aC| 0 Wwat er
the org% eﬁhg% gﬁiﬁeé Ii\ TNk hehs e Véﬁ@mnpa@tﬂdmnd dkes
meﬂlylmmmholiﬂ&QS 0 ﬁiLW yg &Qi@ﬂ @f 4he o}%\;& é)lh% eé%sg’% uie}jirat(% under

ducedS was prepared by
reduce ]pr%urﬁﬂ‘[ {40 4. tp Ol ty siueythp ﬂeﬁ agidtapa sol(l’dgﬁléhﬁ Nri:n)eth I|' he

morphoBhd) al"lhé:sd?ﬁﬁﬁ%v %ﬁd&@ﬁg g?ﬁﬁﬁ Etﬂ;tﬁ F}ﬁ (}%@f ogg %éﬁ%cg@];e)ﬂo 6

solution for about

g)in N~gqethgh11qﬂphfgl@lp KRR ok 6 O °6b memmm@wés 86 athout

e e B Gl
added atdbPQIG ﬁuﬂ,ow‘edhby Nahethylemnsonha (3296802 3he 3niGnk %2%5&@48)6

f t ti t d.. 55 WO 2007/
hour thef} R G oropy bbobiaofg Ly Biso=déy To0ACAHEY mib Ade:
stirri o thb‘| hdsks wére a C
ng pphmniS p p%:ns Wl 48paf té’@%xﬁglsﬁ brkadd EH% w%fl%%ﬁggig s?féw

aqueous Bﬁzhsse %ate @O@ ml) aq@wlg@n{égmnﬁ The mixRuel@aDstib@d fiam
about 1 Kolr Ehd 11193 ph%esﬁ%p&mf%? id &ELE Qﬁglﬁﬁlﬂiﬁ%féh% %t O(E(%nﬂ%tglmg fn 1so(propy1

m,
acetate. 7 36 1 42 ppm (1 H, in), 0.97 ppm (9 H, s). Method 2
[00190] A solution of potassiumcarbonate (73.3 g) in
wat er (220 nlL) was added to a suspension of (1S,
Method $8, 5R) 3- azabi cycl o[ 3. 3. 0] oct ane- 2- car boxyl i c,
acet at e

o0151] {8 o R Go00:  cofeda  pe

was suspéhded B€isopropyl acetate (6 vol. ) and a solution of potassioum carbonate (3.0eq.)

in water (3.5 vol.) was added at 20-25°C. The mixture was stirred for 3 hours then the phases

~ separated. The organic phase was washed with water (2 vol.).
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m xture was stirred for 0.5 hour, tha phases

separated and the organi c phase washed with 25% w w
aqueous potassi um carbonate (80 nL) to give a slution
wol2dB2466 €€ base. In a - separate flask, agqugRYsisiuns/n324st
sul furic acid (400 nL, 0.863 M was added to a

0019 . ¢l ohex ne salt
[ ?{::%ugi&:ﬂﬁq% Ygg%l %Y fﬂ{'lﬁlg ?Al{]@ I’?gr T &85 SHP 11 it sopropyl acetate
(6 vol ) and s gaeid (1.2 ﬁlpk nmatele(s @bl abauiddediOnt G0-25Re  Thethidhfe was

phases separated and

mned 3031£in{1fe§ qheb?clh 5 ho u@ awﬁ {t]hr% OW&P mﬁﬁ‘#ﬁq twithwith water

e organic
(25til¢asb¢ wer € separ at ed and N- net hyl nor phol i ne (80 ni)
ded tp the organi c phase which was concentrat ed

[00193336 §g G Sonsprabeys wergrombings! el ten erioladgo gisie. H]GB‘(
hydraté (leBeq)ind FISC as edl y%&@u&p@n&&d'ﬁ?lﬂaﬁlﬁﬁ%’ﬁg' | E‘xgma )stlrred for

ution was ad to'a mxture o

6 hou:rﬁ_l%{ W%‘Wég W@e@ mt@)watem (quétah@/thﬂmesphmlglo@n_(c%ﬁ@se treated

hour at

with LH%O ut@‘éq ?aﬂtpﬁ -eEﬂes%ﬁ&t Ipl ugér' 6\]1\%5 (f fat%g 2596 to destroy excess
activalel egieabilagmixpirs va@s Glon otaakee- A powysiie carbmﬁﬁ@ 1885, 8N

d d at,0-20 _C foll d
hydrocﬁl‘bﬂ@hﬁ@@’ 21'253/|oip SS?IE% %?{E«ynate]ﬁé’ofﬁ gad%emﬁm waterr(8 grol. each)

fo gwefacspluaon dicthe tifldeoinsbubd Gedopib Oﬁpaéam@r opyl acetate (600
nm) followed by IN HO (40 After stirring 0.5
- hour, the phases were separ at ed and the orgam c phase
Examplﬁ'&hﬁs RiGaST 2 Huryiv- . r nate (400
ctah é\%’ ndM\l)\{L/ater 5“ ()(@%#ﬁlgﬂﬁlii?hirﬁé&&gﬂh%‘% YPed for
OCtahy aHes oifnfﬂiﬂPygﬁbe'lﬁerMﬂa@ﬁ&)epar ated to give a
sol ution of the title conpound in i opropyl acet ate.

Met hod 3 | 2S,5R) _
3-azabi cycl [3 3. ctane—-z-e.ar boxy |c tyI ester,
oxal at &%, 0Jeq. was suspendedu,iv opyI acetate
(6 vol .) andOazs aes on of potassiou czg te (3.0

eq.) in water (3.5 vol.) was added at 20-25C. The
m xture was stirred for 3 hours then the phases

Meﬂwdsjepar ated. The organic phase was washed with water (2
.). 56 WD 2007/ 022459 PCT/ U82006/ 032481 [001921

[00194] Cb\z} L Do gdhadiol @it h%mh'}&tr eISug . Aad7 ¥ 3orsion

acet ate

 ora 2 PRSI arp R i AL Zﬁmomﬁnﬂmﬁﬂazﬁc |
IR ol LB S e P b netoon

separ at ed
of ExamR]thQM ethod 15 inigpprepd hpetath (RYIBRY, 0TIs6 nidmwﬁswhuﬁgb@ ﬂﬁthé rom

ol ed to 0-5C
rea:}ctor R }rjg}{l\é@éé% W)eg%s aﬂ% e Ta@are to 0§@%é\ﬁ€¢é§nd et
20% Pd(tf)ﬁﬁg/wbam(ﬁ &7 ahih isblﬁopjrl mme (mslrﬁmdasfp?épamﬁ aﬁlﬁ U gedH Bhe

e was wth water (5 vo
reactor aﬁﬁ %ﬁi{l?lhgasosrté%ﬁ gﬁﬁ feAstor Wél@gqeés((ymzw PR30 lPSllgy@thmter@n gas
and Vent@mo)‘m' O b PRSrfeYdregeiRN Ohisies (LAY ﬁ‘q_%_% e re ttor%\cr)s\tﬁég c

res (ﬁ % stroy excess activated ester e m x ure
pressurizeq o ORsignEith wdmee%léwﬁg@qym toathophtri Esswe! This wam
repeated hﬁdd‘ Ol -84kt v SI um ar bopat e
ol ) and ct Wi Cg %Stglﬁu\é&)k Izsgg/gvﬁﬁhya %eellban Stlrrec{] at amblent
temPerature for'l hour. The mixture was ﬁltered using a2 Buchner funnel with a Whatman # 1

filter paper to remove catalyst. The filter cake was washed with isopropyl acetate (80 mL).
The procedure was repeated twice more using 617 g and 290.6 g of the 12.8 wi% solution of
the starting Cbz compound. The material from the three hydrogenations were combined and
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to give a solution of the title conmpound in isopropyl
acetate. Exanple 7: (1S, 3aR, 6aS)-t-butyl
2-((S)-2-am no- 3, 3-di net hyl but anoyl )- - -
wochdsisecycl opent af cl pyrrol e-1 - car boxyl at e(yw€us2006/032481
: Cbz NH HzZN N O 27 27 0 28 Co2tBu Method 1 [00194] A

cistlod yige eosg YeogE D By hepoulizolip 4Rt s ogipoed for
e nﬂéhﬁp&ﬂg(%%gﬁzp? gf? car%on | am no)
"H NMR sﬁ*é%ﬂ)«%‘@ 3-Yhprm %]cﬁcqi)o%éﬁpﬁ'{l&} By AdoB &3 ppwe(i BL

95 MRS %%—%?8%@%@@2%%2%%&8(1 P frpmon
m), 1.6 b 74 hpm @B Hl, m), 148168 apmd# H, by o3yt (BEiet)at.86-( Ya@pm (1 H,

' ded to the reactor® A slurry of 50% water
m)’()érﬂ_n}%fﬂ\]l\m@tsH’ 0% Pd( OH) 2/ carbon (3.97 g) in isopropyl

acetate (168 nmL) was prepared and charged to the
Meth %actor and agitation was started. The reactor was
- Methofilossuri zed to 30 psig with nitrogen gas and vented

[001951 OWihe kSuBSTBISANEDS, SorREBRSHY Bom ERSpMRSMeERaaL ﬁ'gs added to
The reactor was pressuri zed to 30 psig wth

20% P alpter Gt Din d At oEer BOm PR EbpBmETmLsS
T
pressutg%}%dga@%gflgxﬁW%g&%%ﬁned ¢ 2hf Qt%gﬁ %’Wﬁgﬁh@?ﬁi%ﬁ%

rogen and Stirre
-filtered orpee the eatélyst, the Hidjor cakd wesheil witrisopvery| fdeldie(l60 mL). The

comblﬁlesc’[ ﬁ]gat S vagC ng%’ré’r% cF Qﬁé glfvgutc ?Hfgluyﬁe?%)ﬁerﬁgéﬁ Igt %Ldéll % gasr%glaes to
: remoth]:te lilsolpﬁlgm apike. aﬂﬁtradlﬁal(tglhrﬁl.v}as codlB& ol ?&Qﬂt@fe? aﬂﬁﬂle

twi ce nore usj 5 g of the
product SR \eR it o Ve e Higoupy @%g@b% SORBEAd. The
: material fromthe three hydrogenati ons were conbined

and 57 WO 2007/ 022459 PCT/ US2006/ 032481 distilled
Methodider reduced pressure (28" Hg). The resul tant

[0019 8'{}%%13% éé@ig 68%)#\9%%’ pu [ ty?mjngl—? mﬁﬁ?%é%%d’é’%oo

ocwhymclo;sn@[mfﬂ {carbbixylalte in BoBpyl poetdit fidm Bxhmpld6,38ethod 3,

was adﬁr’?dn 8’)2?3%}2_#%8@ ggwt 61 f% %%b,}_?’(Ol/Hv’bt) il?ld7 gfﬁg‘?rcp%?ﬁ t?ygrolggnated at 2

bar and30-29 %G or 2. Eédrsp [ite Cdtalyist W@s rerimfba-bgz @atpnng 4akhed™ith

ooy SRR oo RBEI iy b e

40 °C tag{ vie Wablu¥ien f7thk HRB:ERH en@o pipiIheda, was added to
% Pd(OH) 2/ water (50% " 12.2 g) I n a hydrogenation

apparatus. The apparatus was pressurized to 30 psi

s t f T.
Examfy 8 (Y0080 AR BT 2ot Siieds! |
cyclohéxylacetanidé)es, Sl ethylbiutin dybocinbydrocydetentac]lpiGdlert-) .

nbined filtrates were evaporated with about 4

T
carbox\’/’%l?%s of heptane at 40 C 2 to 3 tines to

Cbz-HN._-COH Q
: Cbz-HN\/”\ N
NIT

HN ; O —_—— = 0 COtBu
. 0 28 COuBu O

30

i

Method 1
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remove the isopropyl acetate. The resultant slurry
was cooled to O C, filtered and the product dried
under vacuumto give the title conpound (78.8 g,
w%gzm%ﬂiz&%ﬁ' ty). Method 3 [001961 Asol ution ofpdrlys2ensns24s1

S, 3aR, 6aS) -t - butyl
00 (f but an
o8 (0433 26 RO s o
thermpapuple opsigitioadanred, itfapeniicnnp] iee/fateMaith s ShargedASOB1H,0

(51 7’4?%j geds b1 210({ éaga_%ﬁ E{Dg?dﬂﬁg{ (Aﬁ%agg Ign gﬁg)cl) %‘E)om%i@? Qqci} i'goﬂowed

ture \Aias
by DMR(I9Z.1 gTDeR & ail 3 layd hoiwion was@ved ¥ i bk b G50
ok tate (2 vol P0G
e 5505 ?f@m#énga@ﬁgaoms@gmz&fﬁm@w ceung
mL) %Qpl@pztr@d GdiParbed &)t 'a@cﬁtulSH fahbS. %ts %&ﬁ&%ﬂ@%%?r aryavmo minutes

o the %t propyl acetate. Exanple c
(U Bpumaiping thetemperptpgd B Rypc é} kihn?y Iaédmmm\)vas?corrtlplice ghe reaction
oct ahy rocy

turé | 3 no
mix Cl)évgé Qégfﬁgé[ﬂca?gﬁﬂoggl)h@%g T | 0% s)? y'l.r ¥L é’? %MQS@B.}SOW
(450 g epluigyy cppainiig 14 AN facid 282 B Binol Pwa: 32481 [ 001 éthneI

t 2007/ 022459 PCT/ uszooe/
e o e B o R o oS oo e pBeupeaiiysin
‘mdlcatcﬂ/mcdmlddteséacnbmﬁnd addRRAATETRU B @ochii e (3 0 gf %Eyga%!ded After 3

hours, n outI et and |oce/ wat er bath was ¢

le shoved 8% 3mingAS remaige. nthlslarryexﬁHmeﬂ 59
; 0.016%: DS |
& 0.01¢ °B "3“‘ A4 0 BSOSl TR 0. gl g

. cooled gq cﬁg @ \?eagozhg%gq facid @9t 82 g; 0.16%e0l) 0 BRIFLI0.04 mJJ) v&ab e
pﬁpare(a%@ac%ﬁd 'Q@%g %ﬁmgp rfr%‘gjta was~ pr epéBZdnnghgg ‘&ng?’ o “feés t he

maintaigina the rgaction taveperatifivias 0:68€. dtid ﬁﬂxtﬁt\é&fas 3008 foB9 hBh b%@c
ot |nta|n1n rrperature at 0-5 C
then ad&éa 1 %&%@ix& RAL Wﬁﬂ?gé) ? Taekatefimwangticreditor Wdbours

Once a I on was

at abouigi® Catﬁesblmionﬂ}fﬁnﬁrﬁaﬁé-zﬁcm OMI 8L o; BlDB4 8RkUA MR gsi 9 }n'_?ﬁ was
"(450 g ‘sol ut|

| tat
preparof L0 o (00 b i mkissoRharemai-char gec
methylﬁ@plﬁimna@m 01 210. 120106 e PRt ARG bR ga% 2 St hglug

.mai ntgl nj ng the tenpe
B tspegpieat d045¢5¢ tThomeagtion mildirt vas aﬂutED@lth

| Isopropﬁ)i@t&@ ngrrblgbef(ﬂ%w%ﬁ 9%’(&3@5(}3%‘11%2)&%@%@% pp’rggsil;tp] g%pbomte

anal ysi s of sanpl e

(57.8 2) & wyeiex (585 mﬂ@wmlxﬁ@ed(emdﬁ& mixfurd wid §ired B 0.5 BAE.

~ were sep(al?é Cr%ﬂhtg aqu%b&s]ig}%r was exh-ac?edphrv? e%thsép?opyl ace %e? (txiie ng_?ﬁ mL
- each). The combined organic phases were washed with 18 % aqueous HC] in water (585
mL), then NaHCO; (43.25 g) in water (585 mL). The layers were separated to give a light

yellow solution of product 30 in isopropyl acetate weighing 11593 g (1275 mlL) containing

\

16.0 w/w % 30 in isopropyl acetate.

1

HNMR (DMSO-dg, 500 MHz): 8 7.74 (1H, d), 7.36 (5H, m), 7.34-7.26 (1H, m), 5.01 (2K,
s), 4.51 (1H, d), 4.02 (1H, ©), 3.96 (11, d), 3.73 (1H, m), 3.66 (1H, m), 3.68 (1H, m), 2.53
(1H, m), 1.86-1.76 (2H, m), 1.70-1.30 (10H, m), 1.39 (9K, 5), 1.15-0.85 (5H, m), 0.96 (9H,
s).
Method 2

[00198] A solution of Cbz acid 29 (59.62 g) in N-methylpyrrolidone (126 mL) was added to
a suspension of EDC.HCL (39.23 g) HOBt hydrate (31.34 8) in N-methylpyrrolidone (221
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cooled to 0-5 C. A solution of acid 29 (4.92 g;
0.169 nol) in DMF (10.44 nL) was prepared and added
to the slurry of EDCHC1L and HOBT in DMF over -

“Qpﬂbmﬁgg mai ntai ni ng the reaction tenper aitdjir,@szg&mﬂm _
T. The mxture was stirred for 1 hour at 0-5

t hen added to the original njxt mai nt ai
BIL) WG DS o RSP rpB 0 0y B wab%agmztsw]was
stirred¥oP PISll'lBiu‘Q 'at zﬁfouh.') 9@ aRisIRAIL thd aBhe 28 (85. ﬂﬁé a@febaﬁeﬂ in

wat er .9 ) wa prepared and.added t
ExamplefeMe dﬂi) mlmpéom agetaic (602 minuvasgdded te ﬂ:a%rrg@hm maintaining a

tempeﬁﬁelg ég %fg)hqlpbl %.' ﬂﬁ 1(ti1g’ c?déné]: thd m}ztgre'%s)allw@éd @%&l tB oom

overab m nutes, maintaining t :
“tempelzdiire Iand ginedrfat m@mm 26lBorCf phivssinm aetbouaic (ﬁ0x1t7|g) Et \wag

ol b Hatt s hERBLRA FBRERRL ol R Bl
wgordu@i?r strren fdrg S}mhﬁ E) T]ieﬁﬁﬁsdi@e}l’%\&@a:@ﬂd@ﬂd e drdaniz plita.s@h:igtgously
stirre or hour. e were separate
stieeq Yigh SRRSO PRt (S BT ST L BT SOBFOBS
sspaxa%&ﬁénatv@sﬁéd\%ﬁﬁzq ?-I%ﬁ (ﬁs mERGH) thed Watef O3RN0 QHBANRCTY wiw

hases were washed th 18 % aqueous HO in water
soiuhcqxsca?shw;e coalm@nnmm%fl 2519 in water (585 ni).
The | ayers were separated to give a light vyellow
solution of product 30 in isopropyl acetate weighing
Methddl 9. 3 g (1275 m.) containing 16.0 ww %30 in

o159t P by A5 P B s Sty S s ety

octah}&l}cocyéloﬁéhtz( &]Hyrrd)a—; -t ylaldH{l ef) in iSopP&py( dddtated(10 v3I) #ds added

NMP {5 mlq@ectwﬁ%](hsm HOR Wit ([ cofndiody o)

(benzﬂm%éa@m%ﬁmﬁﬁ 2—0@]0}1&9{3@1@6"3(&9&@1(1 (29)1.03\&}) hadihd sﬁ@@ﬁs@&i wik
sol uti on of z acid in ’

stirrednt ARLAYT foy hol Taometyre 2@8 ﬁ@;haﬂag deetagsim garbonate (5 vol). A

iR 1) S R0 Dl B A B

for 4 PCTht 200633 mxvash@mﬂhﬁ%@omsmmambpn@e € vol), IN

RS0 R ool B LS o
-to gzvésmbdl&tic@;rbf@fe tithecofdjotisd ﬁ8sc(p6c&ay24ceg:,te. as prepared in

' Exanple 7, Method 2) in isopropyl acetate (632 nlL)

was added to the mi xture maintaining a tenperature

Examﬁfe 9at(qs tBaﬁ GIS)-M-@&WI ﬂqs;*-dct(s)mﬂmmez @d&ﬂé&ﬁa&@ﬁmldo)-} 3.

rmto room tenperature and stirred fo

dnnetsylhuwgylmtajmdmmhwpeﬁta{f&mérssledn?i@hm@ﬁat@)( 20. 179)
(316 rTL) was added whil e maint ai ing a

in water
t enper aj ur 20 T. The mxturq)wa
VI orou Iy |rre r 0.5 hour. \rphgse
or gani ¢ phase vi go ousiy |

W|th otassnu car at e—(165-3 g) vvater 316Cm_ﬂ)u

The Ani ¢ phase was separated a ashed with I'N
. m.)3z¢ and then water (158 togive a 12.7%

vv/w solution of the title conmpound 30 in isopropyl
Methoddet at e.

- [00200] A 60-gallon hasteldy hydrogenating reactor was charged with a solution of the Cbz
peptide 30 (15.1 kg) in isopropyl acetate (109 kg). This solution was reduced under vacuum
at 50 °C to 68 L. The mixiure was then cooled to 25%5 °C and MeOH (15.4 kg) added. This
mixture was drained into a container and the reactor was dried. To the dried reactor was

charged PA(OH),/C (20%, 1.51 kg). The solution containing the Cbz peptide 30 was added to
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Met hod 3 1 [00199] To a sol ution of
(1S, 3aR, 6aS) -t - but yl
2-((S)-2-am no- 3, 3-di net hyl but anoyl ) - :
cycl opent a[ c] pyrrol e-1-car boxyl ate '
ﬁ%‘@?ﬁ%@ ‘acetate (10 vol) was added NWP (5&/%%32)06&032481
the reh 15 eq), . T hydrate (1.0 eq) and -
I:OZZ%) llag} ( he%%%é}%%? %‘n@?’ 8%@-?2@6@9% PEhEsIyadeat 80+C°C and at
gk o (@ hotirsQ A fen e §HIBRER e ' at
. isopr gr PAIOM| e 14 hr. 'I('Egpim ture mﬁaﬁgﬁgg&l&%w%@ =
%’ t AS St iR Bahad P?F%Mthemlxtme%timcbfooﬁgﬁmmaml
mixtupayyas MMd(R eeQdlitehao. I dded and the .
Filter, Tt Ur e sti f_red1 éﬁ%r ﬁ'{a P}fﬂ%&n@t?\tl%rﬁetﬁr\%gl?ﬁgﬁm cartridge
o ) ﬁ%a&;%“iaﬁ ngsﬁﬂﬁ’ﬁﬂ’dé@r@ﬁﬂ eetabo(34 10k g mdntk )‘in%d s com(bined
with thyrdsdiol hikiuke, a6 ). %, pot assi um car bonate (5
SRy MLt BALAE p i ot opropyt

vol) and twice w
acetate (i AndMe DRl S8 g Brorpoibirdd ofpahBOReRRYINAE SR $acunm
o | ; 6a9);- t -but yl ‘
265 THOTRLS The oty Bk QBB 1 T b3 R bepwpanitrs) G080
TR e o,

Distillgfjopeyasynstintietegyinand tieyitooe wahQReN s §f

re%;eatég;f#B%o‘?aé gf?’%%ep Wé’t %b&sN@g%éNﬁ;éhLéébdmﬁomm #oe¥). The
mixturhywls Ggsicd OFRPO RAGEOFoN@S AR &%ﬂhﬁ‘gﬁ@ ﬁl%'gg%e't d2g .

t he. eptide 30 (15.1 kg) 1 n 1sopr
The wet f%@icﬁ é)‘) Kok ps dricdi npe e o IeRiciet o wngiadnt VREHED o the
title comPokadt(@0.68kE. The m xture was then cooled to 255 C
Iy and- MeCH (15.4 kg) added. This m xture was drained" -
w“ﬁﬁw ;p'é@ﬁfﬁméz): ARI7T(HE dj,e%gsé %ﬁ)’ g}/a% 9?%10&;/%)1; %t%)m)v
3.67 (18" r cha o 1. .
( Th’lﬁﬁ’s 0 Sﬁ?ﬁb@-’ %‘2@ EHM?% B%S EEH@)Z 180t 77d@Ham) a1 8d Hed, m),
1.39 (9H0s) 5102 B5 26 7h Y RDEFOHPST/ 0520061032481 the reactor
and bl anketed wi th hydrogen (30 psi). The reaction
was stirred at 20+5 C and at 150-220 rpmfor 2

Methodburs. After conpletion, a slurry of activated carbon

. (Q0.,97 kg) in isopropyl acetate (6.8 kg) was added
;(()}0201] _ g}béﬁ"l&%@l ?ﬁ?fnfpmdﬁ‘bﬁ@n iﬁxg]ljl_e?o](vieﬂ;ﬁ?gi, vgus{( &gﬂed 0% wet
wite P 8 over ite . g) via-
R e UBph L 38 o STt a1t i gesunized a 30
psi withfhyfiiogpn amffbe mizctot otirrudr Bbous € dow trike LAORLARKIAIRRS! AL ©
the

fil : 2 the rinse was conbined wt
fe;wa%%gc‘ﬁﬁlgg‘g% accdite qacLibg %m%ﬁgm@s@weﬁm&mmu The
mixiure was évaponaied twithchepfané 808HIPYEE +( k nd .
soprops Sl Sl k) e e e el Al G SR go.sv
o PIURGET VUi slwty iedilgedty aboutBRe ndothen vanmeds reflux,
e solutiovadsléwly280138 t5 d. 8 .
The fire DLt I atbo an_vaé i}%g?? E%@%@%ﬁg gth“g‘%?fﬂél ﬁg‘gftthffnéﬁltered-
© Iiltel GlfE 2@y Wedhed ovith abuwi 65 mpk ofgpime andiic prodeatrRE uh@r vacuum

at 30 °C 1o ﬂJtthiﬂé’fc?lg;Rﬁﬂ (}a%d'tion .(as. above) and sol vent
r:eggucti ons. (&8s a@g%é .é)‘laﬁs‘ﬁ‘ht%ﬁ?ﬁﬁfe was cooled to 0-5
C and the product filtered and washed w th heptane

Method $12. 6 kg) .

[00202] The solution of (18,3aR,6aS)-1-buty] 2~((S)-Z-((S)—2~(benzyloxycarbonylamino)-Z-
f:y’clohexylacetamido)-3,3-dimethylbutanoyl)octahydrocyclopenta[c]pmole-1—carboxylate in
1sopropyl acetate from Example 9, Method 3, was added to 20% PA(OH); (2 wt% loading,
30% wet) and the mixture hydrogenated at 2 bar and 20-25 °C for 2 hour. The catélyst was
removed by filtration and washed with isopropyl acetate (1 vol.). The solvent rwas exchanged

by distillation twice with heptane (8.6 vol.) at reflux. The mixture was cooled to 78 °C over 1
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The wet solid (14.0 kg) was dried under vacuum at

15-20 C to constant weight to give the title _ _
compound (10.17 kg). rH NVR (DVMBO-d6, 500 MHz): S

' by d), 4.49 (1H, d), 3.96 (IH d), 3.
szj%ﬂgﬂégg (? Hom, Ll ()1'H, d), o ()111, IZ@&%%?”“”

hour, {Heht a 7 LN odz1.3 (10H, 1.39

:km fﬂgeH,O Jé% “ Treb gt (“‘E%PHI }%é‘ff)ab?% o s FHSP%]}S}O%QQH&M and the

o R SO0 b S AR G s

; y . e 0 % we % on

nmgg%‘g%%°g%‘.’e\f@§8?e POt essure reactor. The reactor -

was pressurized at 30 psi with hydrogen and the
d for about 1 hour. The catal yst was

Examfle (D 0 S S b (R b padpr QP! at o
carbomlﬂdb)aeetﬁﬁﬁﬂﬂ)fﬁﬂdﬁﬁ&ﬁﬂbﬁﬁng}lxc%#yﬁg%{ygwﬁQI?%EPH?YSE{ (;{16-1

The Xt ure was evapor at e

°‘“’"°¥é‘iﬁ8r@$) tinmes until analysis indicates <0.5%
i sopropyl acgtate. The resultant slurry is diluted to

- ouf ‘ hen-warned to reflu The sol uti on was .
ILN. QWL -t 0 Tfot 5 C, the sgdpgnsion sgir
Zfor™ HourXthen filltered. —Fhe~fi N el c s wdshed

i th abbbut @5BnL of "heptdne and thé' prpduck dritéd |
ndeg; vacuum at 303 to give the titl® gefpound © CO,Bu
(80.16 g) as a white solid. Method 3 [oo THe
sol ution of (1S, 3aR, 6aS)-t-butyl
2-((S)-2-((S)-2-(benzyl oxycar bonyl am no) - 2-
Metho£y Cl ohexyl acet am do) - 3, 3-di net hyl but anoyl ) oct ahydr ocy-
00 cl openta[ c] pyrrol e-1-carboxylate in isopropyl
(0020315 dler 2t Ly vom Eattphal sk vl budd %y%§—2@g%%¥ﬁcoac%
(1_5070%9?'])-9 )ag{td‘ﬁl\ldgetglaji% 5§% wet) and the xture
hydrogenat’ed-a ahbe Sprywagstied ap 20:86°C. Whenwhile, a

solutionf(CANyets prapar d beremdechikycihi ot fipab 1,0 hed wi t.h
DMF (81899 P t%%ﬁjr acetal (1 vo_c.: .@."I'lt?gﬁsg’op\}ené %? %‘?C(i%rheélr?élgﬁ
1 By gg 3 )Ilﬁla%éﬁ“fﬂ?‘@% Mild beatiap { HHE) @BIe6 ivdiksolutiah, The CDI
solutionrves lcooded {bo-79 Eadied 78.C over 1 61 \\O
Onz 007/ o.ez 2t459 PCQ‘S %[82006/ %’%g%é%g" hﬁ‘f}’rr?z"feﬁ%ﬁa‘%?f‘yélé agid.

 Stirring gas coninyed for 1.5 hopsto asshigepmatete22tiGationef SEHRINS . BoNaS

dioxide #hd ' it 3198 D178 rammol
vt il et s e G oA BB e (2 V)

dissolveqin PMEH. pliegts mb) it mildnenriniiig 18 3000RUA%: HEARLEn of

e 1% S0 FAS i o T pemodmnine sottion was o

cooled oot dfaobwsontfengbada 31 WAL el 00 AlYlLO
carboxylﬁ;%g!fl‘%@%i}tn@%ﬁ ' fgr%L feléﬂqa%% 21?3)2{ ‘!é‘féoabuit NEbLz. Tho sohut

. on
wag allowed to cool to 20-25 °C then added to a solution of potassium carbonate 025 g)in
water (100 mL) at 0 °C. The mixture was filtered and washed with water (four times, 50 mL
each). The filter cake was dried wnder vacunm beginning at 20-25 °C and warmed to 30 °C
after 24hours until the cake was constant weight to give the title compound (5.99 g).
"H NMR (DMSO-ds, 500 MHz): § 9.19 ppm (1 H, d, J=1.3 Hz), 8.90 ppm (1 H,4,7=25
Hz),8.76 ppm (1 H, dd, J=2.4 Hz, 1.5 Hz), 8.50 ppm (1 H, d, 1=9.2Hz), 8.22 ppm (1 H, d,
J=9.0 Hz), 4.68 ppm (1H,dd, J=9.1Hz, 6.6 Hz), 4.53 ppm (1 H,d, 7=9.0 Hz), 3.96 ppm

(1H,d,7=42Hz),3.73 ppm (1 H, dd, T = 10.5 Hz, 7.5 Hz), 3.68 ppm (1 H, dd, =10.6

ppm, 3.4 ppm), 2.68-2.74 ppm (1 H, m), 2.52-2.58 ppm (1 H, m}, 1.70-1.88 ppm (3 H, m)

62



31 32 0 O O 33 COztBu Method] [002031 To a | 00mL
round bottonmed fl ask was added pyrazi ne-2-carboxylic
acid 32 (1.6070 g, 12.95 muol) and DMF (4 nlL). The
Wﬁﬁmﬁz%@s stirred at 20-25 C. Meanwhil e, a p&EOddthic@Bzas1
was prepared by combining CDI (2.1012 g, 12.96

of
1.51- P@@ m éiH”@ Gl dslﬁgg% Pﬁﬂ?z(gg&%l@p%%d&ﬂ{ ot SSO? u% (3?1 m),

097131-'11113(9@@5) 0sUHUPT prm B, wdol ed to 20-25 C and added to
the slurry of pyrazi ne-2-carboxylic acid. Stirring
~was continued for 1.5 hours to assure conplete

Methed2i vati on of the acid as carbon dioxide was

d Meanwhi | th 31
[0020gf B0 yes ﬁ%(ﬁ%%ﬁ%& asaded Qiegeiiionar PHIBRRS(crzborgi acid
32 an@N-h&hlbrpMotife (Folod mrﬂm@mﬁe@e %&del(pb%mttaﬁ&t 30°C.

dlssolutlon of the material. This solution
The mpguresgpsstiradiop 8, Shour fhen aselhion eftbp guninei3d €560 g]umu mﬂhylene
hl | i el
chlori# 50119 way afRAEHREFRO D Sharl e AR 5P wbhod witn
water €301palxly | The agusiods plmsct wanextnattad mihgldtﬂ;éeﬁe&himﬂatltﬂn@l@tto give
The.solutio

a soluﬁ& % L%Leo{ﬁéegcb %@toe%ctl %ﬁ rt%gg:d: O(SId wébcl arsd]ﬁetﬁc%llr ﬁve Hbélf: newt

step(E;an:ipdrrﬁt,Me(HbdZﬁ g) in water (100 m) at O C The
m xture was filtered and washed with water (four

times, 50 nlL each). The filter cake was dried under

Examgnqqums@aqtmm-@) %yagﬁ&?luﬁ(ﬁﬂ%iﬁ@fzr@%5&:1?19%)90%91];1}&5-3 3-

hours until ke was constant wel

dlmeﬂeﬂbmtarl@yllﬁcmgmdop@t@b]wrole—ﬂrcmmWMIG @8) 500

:8919ppm(1H d, J—13Hz) 890ppm(1H
= 2.5 pm(lH J—2
]Hz) 8. Opm , pp 1|-|
pm(lFI dd N— %%PI;/@G
4053 m(I & 9-0 Hz), 3.96 ppm X 0 CO,H

(1H 4332Hz) 3 bpn(l H, dd, J=10. 5Hz, 7. 4. 68ppn(
1H106 ppm 3.4 ppm,- 268274p (1 H m,
2.52-2.58 ppm (I H, m, 1.70-1.88 ppm (3 H, n), 62 WO
2007/ 022459 PCT/ US2006/ 032481 1.51-1.69 ppm (7 H,
Methoy, 1.31-1.44 ppm (2 H m, 1.39 ppm (9 H s),
00-1.19 ppm (4 H, m, 0.97 ppm (9 H, s), 0.91-0.97
[00205) pﬁcp(l(ébn&bted HYl1 (ﬂ%tggl 0812mol) GZZM])lafb’(p} th stdwig rat gkl at 0°Ctoa

N stirred go]hrltéoznl of 1t %p was ddg%g é?%& g t c ﬁl%%%p%%ﬁﬁﬁ@ms

 the reae(tﬁﬁ rZigtuind Yad dﬂulml\hijﬂi e85 € bf ¢ weler.(MethyMad cﬁ’bn@@ﬁ@@ 39 was
The m xture stirred for 0.5 hour, the

~added @glﬂﬂﬁ repgiiogvas girredhior 40 gaim{t@do disgoive the @ﬁq%‘q e’ﬁélpg phases were
separatﬁdliuﬁlr thél @&&&Qaﬁr)&xﬁfﬁ:@edﬂ%ﬁeﬁ&leﬁp&l&ncﬁgl do m@gt ?}]{1 (Q)Ir?omed

hour, the m xture was wash wat er

organicmhases giseonashed with weées (&mﬁh@m gonqemnatq:rbnom;awriés volume at 50
°C, 1 aa)! ”PJII'JQJ {MLﬁ%ﬁ 5&&3@5 13 omq 6194 V\#}ll x %g%e ]}ogngoggneolus solution

conpouna 1 n ne ene C
was evahoragest ingder vactdne ahs5@ °C tetabput(lB(mmdne. THe midtih 9s 2)oled to 20-
25 °C as a precipitate formed. Heptane (75 mL) was slowly added and the shury stirred for
10-15 minutes. The shucry was filtered and the filter cake was washed with heptane (50 mL).

The solids were dried under vacuum at 20-25 °C to give the title compound (15.19 g).

Method 2
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Exanpl e 11:
(15)-2-((9-2-((5)-2-cycl ohe$yl - 2- (pyr azi ne- 2- car boxa
m do) acet am do) - 3, 3-
wdl 2aeidydsbut anoyl ) oct ahydr ocycl opent a[ c] pyrr daayds2 ezl

o R A O D D o B .

Methag] 2, Gvab t&oleblo, 0-1 °Q then barcemt@d MaB(260 eil) )Waﬁddi&d vétile O

. t.o.a .stirred solutio e ra2| tide 33
et Gl Gortr TRO0. "Bk e ol U ted v
water (108 IﬁE)a\QﬁIlfﬂ’ﬁalm ﬂ@&aﬁid_ré @ﬂe@bw tThe%ﬁse@ werd¥epdr&ied and

wat er, Methyl ene chloride (100 nL added and the

the aqpeous phass em%ct@m wgthylgpe ehdotide {49 ) oﬂ@ﬁ coEdingd ogaaic
phasePh O 4Rk ped ot AR 00 U B BEAREALE ool IS ANOOHT,

| ayer extracted wth nethyl ene chl
methyleagishladde. Brwmmnqdmes exbpas wersefbimadd uhdewam grvelsd Pean-

Stark g’%ﬁ rrt1 Ota?&ﬁru é gﬁé n@ﬁm\%\(g g%g gcgltc&n]téa?ed\@%o a‘?(t)net?)%tm&én 1

: Voluma ek ntdilated Gmtheh'emjé 08 alll) theprRoncwagated/ ijdmﬁlﬁdn atden spheric

56 Cto ab ut 1/3 ol Them ur e
prossuf Al ) T mizgirgvieawly coptet i A vt st oyt g
resultdn? Sufi: vavBifiersd At Hligdaiedvaned Wit thdie Swmm@&ldﬁéarat about

o k0-15 mnutes. The slurry was filtered and the filter
45 °C A acyRE oy ivauoTiAs e Hip pameoupd 04 9) 2s atile yellpw ggwder

contai¥¥Bh 8balk 1 29, RggE. vacuum at 20-25 C to give the title
cofmpound (15.19 g). Method 2 63 WD 20071022459

PCT/ LJS2006/ 032481 [00206] The nethyl ene chlori de

st PS5O0 T34 R SRR i o 21

carho:G0ido)rcytansido)B]Btdimuthylhatamay DN (@ Shg(@clogﬂmﬂﬁhﬂbpzof

hyaroaﬁm NIRRT RN T E T

rature of < 190 T. The_ phases were separat ed and
ueous pbase 248 -@r Wit h rret(g}yl ene chloride
H}The Anegt opgani c s frer e - washed
WlthNWa er (100 hnd \} he aqueou& sh\phase
extract &d get Yyl en€%Ehl or i te” 'Iige combi ned
organi c e'xts were refluxed under "an i nverse Dean-
Stark trap U0 azeotrope water. The m xture was

~concentrated by distilflation to a m nimum vol une
t hen dé ed withotolyene (* nmL)| t hen concentrated
by dis at Sphersc’ pressure to 250 ni.

The mxtNure was sl OWIJ ooltd td 20fc OV Y about 6
hours. The ©r ant sPurr pe~f i ttered, the filter
cake washed w’e@ ol uene (‘100 mL) t hem dried at about
45 Cin a vacuum oven $o provide te title conpound
(64.7 g) as a pale yell ow powder

Method 1 S

[il0_207] A 500 mL 3-neck round bottomed flask equipped with an overhead stirrer, -
condenser, ﬂlermocouple; and nitrogen outlet was purged with nitrogen for several minutes.
The peptide-acid 34 (25.0 g, 0.049 mol), EDC-HCI (10.35 g, 0.054 mol, 1.1 molar eq.), and
HOBt-H,0 (8.27 g, 0.054 mol, 1.1 molar eq.) were charged to the flask followed by 175 ml,
of methylene chloride. The mixture was stirred at room temperature for 1hour then added
over 20 minutes to a suspension of hydroxyamide-amine 18 (11.1 g, 0.054 mol, 1.1 molar

eq.) in methylene chloride (75 mL) while maintaining a temperature below 10 °C. Upon
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cont ai ni ng about 17 % tol uene. Exanple 12:
(1S 3aR 6as) - 2- ((S) 2-((S)-2-cycl ohexyl - 2- (pyrazi ne-2

“q)af[,@%% do) acet am do) - 3, 3-di nmet hyl but anoy! ) pNnldrasales24s1
1-(cycl opropyl am no) - 2-

complb‘(éjz{d‘a oxam %@ﬁ)hs l(%%ﬁ%ﬁ%%ﬂ (I:Ié‘iHNﬁggta? [G(l: ch[leg in?2

- -ca

portiops, I%7mxxtdmﬁrhﬁ-hral_d\wd@> Pafh 0 xbkéﬂd geltﬁiﬁrﬁh{g a]gﬂla*sﬁﬁéh fhr 3 hours. The
ec und bott ome ask equi ppe
roaet R kPR iR AL B 18800 it ol phases

-we gratedl I f
were gepatate hJﬁcb@e Bre@ticl18fer %%eg?\{i‘%g’ga;ég’:(%ﬁ rﬁﬁ 5)(51918 QS 19‘81 %ﬂ%mL}

Wateri}j&y el Eag E,%{Le%fb) %glesgﬁua@eddgaplmo ml) tb gmd @at6% by Jeight
methy@dae chIbIGR! soliffon O 12 it coflpih g@%‘fag% R4 e Sl ﬁ%‘ﬁgﬁ%)

charged to the flas
chl oride. The mxture was stlrred at room tenperature

Methdaor | hour then added over 20 mnutes to a suspension
of hydroxyam de-amne 18 (11.1 g, 0.054 nol, 1.1

[00208}p Namethgnorphatineagithyd Bhe347t8 @rdoBavds E&dé@% a‘f%ldbfﬁfv%)fthe
pon

rrse RS SR SRS, (250 0 1

mmol)NEDET (3¢l6any D@Dd)tl ﬁhﬁmflﬁ alﬁf‘thm&ydrgxﬁﬁﬁ’der%me Ig i M?fene
chlomg% %ﬁ/ﬁas atdde portions. "The mxture
B R fﬂéﬂﬁ%@ﬁgﬁ&m@rﬁm 80-4r76. S’Iftelr ﬂechdﬂrmbn 3he
ixturt the addition of :
m Qs ﬁfaIm-BHQO 20 @Qﬁd &ﬂ:re\ﬁqnir %’(}%?sc hﬁl% n? I Bfﬁsa ; };Ijll

wat er .

water (g %@pgmg fqrfa@o@j&%hmm [Chey plrasesagdre sepataida aiﬁtﬂ% organic

P h_ase &&Méi Mﬂ)‘ lNQ{Q ( ) Sravy gog?lgtgggmﬁav%ﬁar%‘f%@h(%ﬁ emi[’é) togivea

Solutlorg pf/@e aﬂqmmanm phthylenetiiyhidnes. skl aue %an@Ob% 'sQlﬁtlth yield.
the title conmpound 35 of 100 A%purlty(m) ar yiel
100%9. Method 2 [00208] N nethyl norpholine (38.19

Method3., 347.3 mmol ) was added to a mixture of the

100209p B SiEERE (Pl S0 o 0BT Gk 1) ooy BOB hrkeie) . ogg% )e’(na 662
hydmxfhmlﬂegfﬂs-ﬂél e aq ) wad sﬁgf)@n(@i% Ei%/élm(? 901% Thd ﬁae i re was
cooled to 0~5 yC NMM (2.0 eq) was added over 30-60 minutes while maintaining the

. reaction temperature below 5°C. The reaction mixture was warmed to 20-25 °C over 30
minutes and stirred for addmonal 5 hours. The reaction was washed with water (5 vol), IN
HCIL (5 vol), and 5 wt% aqueous NalHCO; (5 vol.) to provide a solution of the title compound

in CH;Cl,.
- Example 13: (1S,3aR,6aS)-—2-((S)~2-((S)-2-cyclohexyl—-f!{pyrazin&i’,—

carboxamido)acetamid0)-3,3-diméﬂ_]ylbutanqyl)—N-((S)-1—(cyclopr0py]amino)-1,2-
dioxohexa_n—S~yl)octahydrocyclopenta[c]pyrrole-l-carboxamide 4)
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chloride over 30 mnutes while maintaining a
tenperature of 0-5 C. After the addition, the
WR2M79245%as warnmed to 20 C and stirred for BCHEE1086/032481
= The m xture was then diluted with water (500 niL)- - and
stirred for about 0.5 hour. The phases were separated
andthe or shed with IN HC1 (500 nm), 5

OMUS ' ﬁ cagbonate (500 nL) to give a
i ound,in nethylene chloride,
tlg%ﬁl eld. Method 3
h

Peptlde ,v 3 eq.), EDCl (1.10 eq.),

rate (1 00 gq ) dman ydr oxyam ne -18HC1( 1. 05
wer e suspended in CH2C12 (5 vol.)and the
mxture was cooled to [Q:N C. NI\/I\/IO(Z
e

over 30-60 m nutes while nt
t enper at ure bel ow 5C. Ther'r ctl

to 20-25 C over 30- m nutes @and irred dor 5 N/A
addi tional 5 hours. The reacti c@as washed vvlli\ih H
water (5 vol.), IN HCL(5 vol), d5\/§’t%aqueous0
NaHCO3 (5 vol.) to provide a solution of the title

conmpound in CH2Cl 2. Exanple 13:
MethddlS, 3aR, 6aS)-2- ((S)-2-((S)-2-cycl ohexyl -2-(pyrazi ne-2

100219 - SOyl svd B9 2ot Sashicmpnss Btk TS - 1

condende® )tﬁérﬂ:@é&@lﬂ aid Miedgeh, OZItlet was purged Wlﬂ‘l nitrogen. for several minutes.
I oxohexau

DU R ORI L 1 U T

! ﬂm d&J £adelt € 1Y reactdd Tk Followed b
206%3@%1&01%@3 11101)1&“%6“ggc 1l:% mk round bgtctoned ’?cﬁag\?( Y

" the addnpun pﬁé’i%W/WHQaTﬁa]ﬁ\(éﬁ mdagnd 5% wiv aq. Nehg&hdes mL). The
solutmn Y%s”c%%f%ﬁ?&v §i33gglriﬂ] ut:é;n @aﬁ% tn'gngP 7\’@ F&i{rr]éelﬁg rﬁl}{gﬁj{]?ene

chlona@¢3lmLpnwddem thy sactiopanixtiee. daptssmtaﬁﬂd@n%r flaskglB3%

NaocH et vae s s R Y, 2Le o Frkd LAPRERARE,

d.llute& hﬁh%@B TORLYT THORAGE Wokion MaBtbal el tau)e reavtionl nﬁ%w/m
(52 nmL). The sol utloegl?g]a 08 h.gd to. 53 .C
it oanel P 6 a5 R T RO (as, tomBraYFRE W o
was allowed to stir at 53 °C for thour. The layers were separated and the orgamc layer was
quenched with 10% (w/w) aq. Na;SOs (100 mL.) and washed with water (100 mL). The
organic phase was reduced to dryness at reduced pressure and the solid triturated with ethyl
acetate (100 mL) and filtered on a Buchner funnel. The solid was submitted for A% analysis
(> 99 A%). The isolated wet cake weighed 16.6 g and the molar yield was 80% (wet). The

* wet cake was not dried as it was not deemed necessary for use-test purposes.

1]

Method 2
[00211] TEMPO (1.09 g, 6.95 mmol) was added to the methylene chloride solution of 35

from Example 12, Method 2, followed by a solution of sodium bicarbqnate {21.89 g, 2605
mmol) in water (400 mL) and the mixture cooled to 0-5 °C. A solution of sodium
hypochlorite (122.17 g, 11.64 wt%, 191.04 mmol) was added over 2 hours while maintaining
a temperature of 0-5 °C. The mixture was stirred for 1 hour at 0-5 °C, then the phases

separated. The organic phase was washed with water (500 mL), 1 wi% aqueous sodium
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chloride (3 nL) was added to the reaction m xture. In

a separate Erlenmeyer flask, 10-13% NaOCl sol ution
(23.25 m., titer = 108 ng/nm., 2.51 g, 33.7 mol, 1.12
wiPlgtlo28f9) was diluted with water (70 ni). Pﬂ’[@ﬂﬂﬂﬁ@ﬁiﬂﬂ :

- solution was charged to the reaction mxture via
i ned the

b1su]iﬁ@| £50b i1y bl Wﬂ?e}r Sﬂ)t()éﬁc;r ﬁ]?rﬁ polis ?&{T?e'éig e Wagglistilled at 38-

Lenperature be
42 "Cal l0owe g & stilvmabs zﬂibufBQfOOﬁL | Bthyt acethbea(4h adQ s ‘ﬁ@de% followed
yer was quenched with

e GOR  & Bhe N5l 00 e v derc ey a 3542

°C. E(hymeme) (B0THE) WaE BRI v BARRIIREId BAHGEGh] Epteﬁll%&ﬁﬁﬁesof%-liz
oCT %Huced press ﬁre and the solid triturated
Ry 2es fhsp distiierbat 38y*2a 020021 0aredin to av@umh efabout 400

m. Admnhl o0k (Zh0Re) BRI 6k haMmote ANGLYR i bt Sl wras

e isolated wet cake melghe

99 A
0001641%16%1}/%91#@ d0-asC g0dstitwdtan additienal hetr at theaama enipetature. The

S T8 ST ko oLy

inder vadamy with atrfitzogee blepl eirﬁ-?ﬂl‘{@fol gcﬂqae ﬂg@hﬂé ¢c@.1|ﬁptﬁf1d 23s 4 white
(0] we a solution o
solid (LGN, SSTRATIC it Se9aie) Gomgbomaoheide Hept e 35

(_400 m.) and the m xture cooled to 0-5 C. A solution
Meth ﬁTf%sodi um hypochlorite (122.17 g, 11.64 wt% 191.04
%ol ) was added over 2 hours while maintaining a
(00212] eYBRIFG (1% e%ﬁ vhis Bddkd 1 ﬁ&% dﬁzé!iz%ﬁuw@&ﬁ d&ﬁ %%am&'é 12,

our _at then the phases separate

| me’fh"cg% gahthe SBWQ%%%“W% 202676 hntibal EFENBOGisshilved. TTonhi%
soluhoﬁ%?ﬁ’d&%d%% éO@a <f g!%ée@ 43%2 g/rf%gf ﬁlphasic

bisulfite-
mixturg whg egoked to W’rﬁe"qn Whllt maintesnidp ﬂielrbdcadn &hlp&?amrégt 0-£2C, lfdh-13
hyl acetate (44

wit% N%@Jmm&oﬁ éf‘éﬁf gmﬂ%%éiag (}%ﬁ%ﬂr%w tE mixture tiged g ed

additional pa¢ s, Ohe Miyers Gvckd\@pifateti Uh@ tha@SoaSld 1%55&%1& Washta at 05 °C
was a

with Hz@@”t 5. Ho%ﬁl%éa%%? é? ek ;i%: Iﬁﬁet‘g} de mﬂea@‘ﬂ (BB 4p)
was addad td the sBhibMbLeoMuhd 8 T QH?QIZ 'td ﬁgml?zte ci%gé%ndql 200-250
_ [ et hyI

mnm Hg, to a volune of abo I onal

acetate (200 nL) was added over O. 5 hour.  The
r,.1, hour to 20-25 C

Exampfeeﬁu lﬁ&g}“@ﬂd&hﬁ 0"6\2 q’lglldﬁogg‘r% ¥ Zf’lat‘h e same

and stirred an a

100213} chiseplation of Cathpoundidxram Exmaple flB3) Methed 3 angk ﬁl&ﬁedfﬂaﬂohg[
300 each)

cue, 45 BT o552 BB

lower thah 26 5C CAtfier @BMdatioh,elhE sél@orcRaR bRt th :%84260@4)9&%1% FtOAc
romthne

7% AUC t 85%
(0.80 voii g%%&zfali ‘%‘éiplﬂf @g a%%gf%emg%fl ﬁ@@p%il;ﬁ [500t2d4 »]ative to 34,
Exampld ENPOh Qsfing xS wldgida b 1%%53&'?%3% BIAEANE vol)

d%{f romExa le 12, met hod 3 tion
was add ?Wéém’anst ipmixtyg yehile naﬂmtmmemmpeammas-zﬂwa Mihs

total vol&k Yfine @luﬂg%eéqﬂ&ﬂrg&%cggh Ibglgl ﬁcﬁl }_%%cm ?{:ﬂ:‘@at%?/& &t 38-

wat er
42 °C Tb;lse@xttme Fasbadded Wﬁ)Ae (?cm»h) oaerd OI’lgmtli&g whi@fhin®fning the

batch teﬂlﬁ%e%tt 48923E, %e restﬂtmg sl(l)lrry was then cooled to 20-25 °C over 1 hour
and stirred at 20-25 °C for additional 1 hour. The slurry was filtered. The filter cake was
washed with EtOAc {twice, 3 vol. each) and dried under vacuum with a nifrogen bleed at 45-
35 °C for 6 hours.
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wt % NaOCl solution (1.10 eq.) was added over 2-3
hours and the m xture stirred for additional one
hour. The layers were separated and the organic | ayer

wiRRowpssed at 0-5 C. With H2O (5 vol.), 1 WMPeN3HeR32481
(5 vol.), and H20 (5.wvol.). dacial acetic acid (0.12

[0921%%15 fled aﬁg Iteg eztisgagﬁ%égiuzgl OV%I o %EEEIO‘; qﬁog toltanl volume of

3.1-3. Reclnypst. T Hei mmommroﬁglmwdz mf toFg@¥dBihdindbend 9 géléﬂmn
4 from Exanple 1 Met hod

E0A R EAHasOae] rafoRe Uake adgion HECoRBo i cend @ 5 wi%% wtive

to 34, Enbuipls 0B). Vie rés@iihg ol &aslsnéeéfo\f% H;[I&lﬁesbét 3% %“%mEtOAc (8
dlsaéegl ation at [ower than ter distillati

vel.) vap addegioen ‘ohpuiRete this st Wlalemmg@semp@a@msmz °C.
Th dition.of

e tz(a@v&gﬁlﬁ QFthk s }é%g v@ﬂq}%‘i’l re&}& Vf? 3 ngt I(W)E%pi% Eih%iﬂlatl(}n at
38-42 £2)EtO04 42 W‘éls) uavaslad@edmvxt mlamm testhistmiethré whﬂaﬁlamaimﬁgﬂle

added h f
vk S S 7ol R b B AR B o0 o Lo
and stiged ZPH-25t 6t fak additieraboms houh eTIR sffywaaBekdieRd HROUES Qake

v oyl fa v B2 e R et B it oot

45-55 70 foul 2 Bovhib bRe pRHALECHhpEmlile batch tenperature at
38-42 C. The resulting slurry was then cooled to

20-25 C over 1 hour and stirred at 20-25 C for
additional 1 hour. The slurry was filtered. The
filter cake was washed with EtOAc (twice, 3 vol.
each) and dri.ed under vacuumwi th a nitrogen bl eed at
45- 55 C for 6 hours. 67 WD 2007/ 022459

PCT/ US2006/ 032481 [00214] To the dried filter cake
was added 2.2-2.4 volunes of CH2Cl2 to a total volune
of 3.1-3.3 volunes. The m xture was brought to 38-42
C to give a honogeneous solution. EtOAc (0.80 vol)
was added, followed by the addition of Conpound 4
seed (1.5 wt%relative to 34, Exanple 12). The
resulting mxture was stirred for 15 mnutes at 38-42
C. EtOAc (8 vol.) was added over 3 hours to this

m xture while maintaining a tenperature of 38-42 C
The total volune of the slurry was then reduced to
3.9-4.1 volunes by vacuumdistillation at 38-42C.

Et OAc (2 vol.) was added over 30 minutes to this

m xture while maintaining the batch tenperature at
38-42C. The resulting slurry was then cooled to 20-25
C over 1 hour- and stirred at 20-25 C for additiona
one hour. The slurry was filtered and the filter cake
was washed with EtOQAc (twice, 3 vol. each) and dried
under vacuumwi th a nitrogen bleed at 45-55 C for 12
hour to give purified Conpound 4. 68 WD 2007/ 022459
PCTJUS2006/ 032481 What is claimed is: - '" 1. A
process for preparing a conpound of Formula 3
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Rl /"NOR2 3 wherein R is RW, P2-,
or P4-L3-P3-L2-P2-; R5 Rs-N' P
“@“@”5{? “-Y | Re-HP3-L2-P2is 0 R5 R7 R%Cﬁ}é’%”ﬁémml |
R T-H P4-L3-P3 L2-P2 is 0 RS Wis a bond, -CO, '
-0-CO, -NRX-,-1 -CO, -0-, or -5-; Tis -C(O-
What-i@elgp@lis: - NHC(O) -, -C(O C(O -, or -SQZ-; Ris H an
optionally substituted ali.phatic, an optionally
substituted cycl oal i phat| c, a£t| onal |y substituted
1. Aﬁ@b@bmytﬂpa@hgmtmmpwﬂ ¥ ally substituted aryl,
or an optionally substit ut ed ¥eteroaryl; R5 is'H an
‘aliiphatic, a cycloaliph8ti ‘bﬁfst erocycl oal i phati c,
an aryl, or a heteroaryl; Nea h*'of which, except for
H is optlonally subsiRutute Wi th one or nore
substituents each independe % -sel ected from G oup
J, wherein Goup J includesial0Z cycloaliphatic,
aryl, heteroaryl, al koxy, aroyl, heteroaroyl,'acyl,
nitro, cyano, amido, am no,3 sul fonyl, sulfinyl,
sul fanyl, sul foxy, urea, - thiourea, sulfanoyl,
whetel) t ani de oxo, carboxy, carbanoyl, 69 WD 2007/ 022459
PG/ Y82R08,1 0824,30,-, awPelledbilpHat i coxy,
_ heterocycl oal hphatl coxy, aryloxy, heteroaryl oxy,"
aral k-yl oxy, ‘heteroaryl al koxy, al koxycarbonyl,
al kyl ear bonyl gxy, and hydroxy; R6 is an opti onal | Yy,
substituted Nplatic, an optionally substi‘tuted
bet er or{-+kyW’ “optionally substituted heteroaryl,
an optionally substituted phenyl, or RS and R6,
t oget her %h the atons to which they are attached,
nmay2form a to 7-nenbered, optionally substituted
monocyclic heter o®icle, ¢k a 6- to 12-nmenbered,
optionally substitputed bilcycl i c heterocycle,

P4“L3~P3—~L2~P 2 is ‘ o
- W is a bond, -CO-, -0-CO-, -NRX— NR*-CO-, -O-, or -8~

T is -C(O)-, -0-C(0)~, -NHC(O)~, -C{OYC(O)-, or -850~

R is H, an optionally substituted ahphatlc an optionally substituted cycloaliphatic,
optionally substituted heterocyeloaliphatic, an optionally substituted ary?l, or an optionally
substitited heteroaryl;

RsisH, an aliphatic, a cycloaliphatic, a heterocycloaliphatic, an aryl, or a heteroaryl;
each of which, except for H, is optionally substituted with one or more substituents each
independently selected from Group J, wherein Group J includes halo, cycloaliphatic, aryl,

heteroaryl, alkoxy, aroyl, heteroaroyl, acyl, niiro, cyano, amido, amino, sulfonyl, sulfinyl,

sulfanyl, sutfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, carboxy, carbamoyl,
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i n which each heterocycle ring optionally contains an

addi ti onal heteroatom selected from- 0-, -S-, or

-Tge-; Each of R7 and R7'is independently 1-1, an
wolbh@Radshy substituted aliphatic, an opti opakbiug2e06/032481

substituted hoteroal kyl, an optionally substituted

| heteroaryl, or, an,optional.l { Lyt yl; or
"YdoalF?gat’acﬁﬁﬂF%?%Occ%lg%w&?&ﬁi}%haq}‘%}é” g%%%%g)%ﬁ%ﬁﬂt&%gy are
heteroaﬁllilﬁ&@,eﬂkoﬂﬁ?/rboz;‘lﬂjeﬁ[{;ﬂgaﬂaonﬁbxﬁ',-aﬁ&hjad;me_sd cycl oal i‘phﬁt iC
or heterocycloal i phatic ring; or n t oget her -
R {srnopEo la‘ﬁﬁbwwléﬁa%%w&%ﬂgg Wﬁ%ﬁ'&%"ﬁ%}ﬁ%&% a
optioﬂa?ji stiRtitfited TRIERGEACa O RIB shibstifiaBiHehyll &R WA BE\Ogeiler with
_ heterocycle, a™B- to 7-nenbered optjonally )
the atomyosttiichthepameiedpdina famyt >- ig Tgncmerrah SRARALY Sfystiuted
monocBL E%QI%U o g%i {ot]_lit_rﬁ&fdf’ér&ﬁ/ GhtichaPELBERGLE bRyclicetetocfele,
0 12- éred optionally Substituted blcyc?llc aryl ,
in whichBachttietRoogrele hinh epBomilly cordaing argadgitionslibatgragism slester yrom -
conﬁﬁkrjs an addi ti onal heteroatom sel ected from -0-,
O'="S"’-‘§-', of -Ne-; or Wien R5 and R6 together with the
ﬁmﬁ;%&@s@ mﬁ?&m&gg éﬂfai& apthediif mbnnitate?, iali;gjqati@'éisl a P d
X e ring system fornmed an may .forman 8- to
optionaily SHRSHB e X POl AP P D Bt ot Pty |
infid S 6T RioBENGitHhE Yok 6 WhikheBey dro Gty EY,
Subsnﬂ#ﬁ%ﬁi%ﬁgm%é%v%%h alr[1 optionally ,su%jgt i tuted ﬁy
form a pre Ayhemlerédoeyielcakiplagic PobeigrpsycloabRhetie HRSPT10- to 16-
nbered tri [ ; i : % £ .30 7-
7 BRERS ek X ih o R o bRt AR diakad (6t -0
- membeeyiaiptiedallpalistioyted mywdogaliciheteatdyelp.a 3-ih aimqmbémdppponally

araliphatjc, . heterqcycl,oal. MG ot <
substiEerPg RSy B P ey a AP ] setspiyted fievelis eterocyole
or a 6- BUbi A baredspticnily substitiked bivydlic af ) inpihadhi coglckatézoryyle,or aryl
. (eyel oal i phati c) ear bonyl, : - X . '
ring opfiqrall peritinpamaddaonel hotedtay ke -OarS FaMoryT

@ﬂ{eﬁ I Qﬂ@k‘r AEPRRY the atoms to which they are attached form a ring, Ry
(heterocycl oali phatic)carbonyl , '

and tho(ring ey Eyraled &Y Fplead Re yay fmami & fo i-pembged optionally

' bin %@%i c(r:g‘:cgl gr g}? ‘,3 %ﬁégﬁg&}{% g’ﬁh%‘geﬁi/ tth’e bi%cl%csﬁlsed ring system may further. _
fuse with didpGRERY-suk @ teCHI@nyL KD ayroptionally substituted 10- to 16-
- NI:I-CE4R5‘ -CHOMC(O)-NHR4; R4 is H, an optionally
membegsdhagyclie, fised BPE SR ¢, an optional Iy substituted
T RYWII934 4 ploaktisg %@ﬁp;@ﬂti onal |y substituted
heterocycl oaliphatic, an optionally substituted. aryl,
. 82‘1%)16; 3liphatia. gycleaipbatic, &ﬁ%‘ag&hﬁ?ﬁw}ﬁs‘?‘% aﬁ’ﬁ&b@iﬂ‘ﬁ’g Hly
heteroc?&l@aﬁ%h&tﬁ ﬁ’%@?@éﬁ%fo@ﬂﬁlﬁkik)ﬁﬁﬁhaﬁ@,%eﬁ@ﬂﬁylgfarﬁé%yﬁﬁﬁaﬁ& stl$inyl,

ndependeé , - an ogtlonally substjtuted aliphatic

sulfonyk falipbptic) ey} (exsbaliphaiekarheyd) Geycioshiphatie)aliphetic)carbonyl,
tionnily,. ' At @alhphatic, an 70

vt BRI GEEBa SR SRR T

((heterydisdtiphatidaliphatid)carbonyb hétematyDyarbery or t ut ed ar al kyl ,
an.optional |y substituted heteroaralkyl, or .

, (hf’fema&%b%ﬁl@% P substituted heteroaral kyl; or R4' and
R?is,-(Nﬂg%ngr-cg@}o(@)w}nate@nqmmmgmﬂmy-@(oe)-m;
attached, mm orma f-,go_?- rrenberﬁd %Etl o&al 113/ ey .
ggggg,iap@pggp%y substituted aliphatic, an optionally substituted cycldaliphatic, an

optionally substituted heterocycloalipbatic, an optionally substituted aryl, an optionally

substituted aralkyl or an optionally substituted heteroaralkyl; and
Each of R's and R's is independently I, an optionally substituted aliphatic, an

optionally substituted cycioaliphatic, an optionally substituted heterocycloaliphatic, an
T0




cycloaliphatic ring; conprising the step of

carboxyl ati on of an azabi cycl ooctane of fornula 6,

COOX 6 wherein R is Cl-5 alkyl, to give a racemc _
wiol wbunessef cis- and trans- -, PCT/US2006/032481
~.octahydrocycl openta[ c] pyrrol e-1- carboxylic acids of

optotg Y fieBerdoly, i ey fe G Y P REER s 0

heteropyatitybalr ky bptiShallyPsubstitiiydl het@®arhbkyhoy Ry aftbRI Gogatlydr with-he

_ | kyl,, .C3- 10, het erocycl yl -1o hetérac |-Cl1.6

* atom iy nelar radfe BRGER s 3P A HERUP bRt

cyclogiipkatic;rigach of which is optionally. substituted with
one:et%o three substituents each i ndependently

comprigne e gep P arhoeyIatinn of angrbigksloogtargpidemmitla Shat i ¢
carbon atons in RS may i ndependent!ly repl aced by
a heteroatomor group sglegged fromO, NH, S, SO or
S02 in a chemcally staBleiarrangenent. 3. The
process of claim2, whe Y Rs is 71 WD 2007/ 022459
. PCT/ US2006/ 032481 i p™H.4. The process of claiml,
wherein R7'is H R7 is

Gl -6 _al kyl, C3-10 Cyd Cal kyl,
C3-10 cycl oal kyl -0112 al RHOR'C6-10 aryl, ©Cs-10
aryl-Cl-6 alkyl, C3-1o hgferocyclyl, C6-1o0
heterocyclyl-Cl1-6 al kyl, C5-1o0 heteroaryl, or C5-10

whereldY &roaraliyl.Cl - 6 alkyl; and Rl is optionally

it | et .t e ' ach
R bl 00 A ORI IR
carboxgili¢ phdstdfdormiddbn atonms in RL may be replaced by a
het eroat om sel ect edm, NH, S, SO or S02 in a
Zang

chemi cally stable ar nt. 5. The process of
claim4, wherein R7 i /&l I \' 1 \ or Il \ 6. The "

process of claim1, whergin R7 and R?', together wth
the atomto which th ape. r2 YV QorQO - attached,
form N COOH

COOR'

-7

2. The process of claim 1, wherein Rs is Cr.s alkyl, Cs.1o cycloalkyl, Cs 1o oycloalkyl-Cyiz

- alkyl, Cyp aryl, Cq.10 aryl-Cys alkyl, Ci.1p heterocyclyl, Coio heterocyclylflcl-s alkyl, Cs.10
hetefoaryl, or Cs.1g heteroaryl-Cy.¢ alkyl; each of which is optionally substituted with one to
three substituents each independeliﬂy selected from Groﬁp J; and up to three aliphatic carbon
atoms in Rs may be independently replaced by a heteroatom or group selected from O, NH,

S, S0, or SO, in a chemically stable arrangement.

3. The process of claim 2, wherein Rs is
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7. The process of claim1, wherein Ris C6-10 aryl,
C6-10 aryl-C1-12 aliphatic, C3-10 cycloal kyl, C3-10
: cycl oal kenyl, C3-13 cycl oal kyl -C1-12 aliphatic, C3.10
woyelaaddkenyl -G -12 aliphatic, C3-10 heterogyghy
- C3-10 heterocyclyl-C1-12 aliphatic, C5-10 hetép%g?¥3}ml
or C5-j0 heteroaryl-Cl1-12 aliphatic;,each of which

opti of&l |y substi tuted h one tdthree i
tit u/%s eac WO 20§7/p22459 @! U82006>‘€,)32481
indepéndently selected fro oup J. 8. 'The | .

~process of claim7, wherein Ris N. 0 s 9. The
process of claim?7, wherein Ris H 10. The process
Qﬁwclalm7 \/\h@,{velansQNB Rto R Ii' io IIN__

~KJ~N | -R|o~N--7oR| Rto NNH Rio O
ORIOO/ o Rlllgﬁ\%sllg}thoHNH
HHnNH N~O"0KK Ro Ro O
Rlo 0 Rio ROO Rio\\OR/I,f RORo~K Rios 'S
Rios \ 10 %H(NH... Rio nNHH ( nNHor KN OS- Rio
nd RI0 is H C-12 aliphatic, C6-10
4Th3p5ci"§ﬁs°?@8ml "g?@ﬁmCI 12 al i phatic, C3-10 cycl oal kyl,
' RG8s#Q cycloal kenyl, C3-10 cycloal kyl-Cl _12 :
al.i phatic, 03. 10ajﬁlcloalken yl-Cl .12 al i phatic, C3-10
Ry s Crg alkyl, Cy.19 cycloalkyl, .1 cycloalkyl-C.1; alkyl, Ce.1q aryl, Ce. 10 aryl-Cy

alkyl, Cz.19 heterocyclyl, Co.so he‘terocyclyl Ci-6 alkyl, Cs.io hete:roaryl or Cs.10 heteroaryl—C "

¢ atkyl; and ,
‘Rpis op‘nonally substltuted with one to three substituents each mdependently selected

7 from Group J; and up to three aliphatic carbon atoms in R; may be replaced by a heteroatom ]
 selected from O, NH, S, SO, or SO ina 'chemiqally stable arrangement.

5. The process of claim 4, wherein Ryis | . '
' T Y N
ORGSR S -

b s e e L e
CO 0 0 =00
6. The process of ¢laim 1, wherein R; and Ry, together with the atom to which they are

e R W % W, R
.3 O OL0)

7. The process of claim 1, wherein R is Cg.10 aryl, Ce.10 aryl-Cy.; aliphatic, Cs.y0 cycloalkyl,

attached, form

Ciy0 cycloalkenyl, Cs_1o cycloalkyl-Cy.yp aliphatic, Cs.yp cycloalkenyl-Cy.1y aliphatic, Cijg
heterocyclyl, Cs.1p heterocyclyl-Cy.14 aliphatic, Cs.1o heteroaryl, or Cs.1p heteroaryl-Cr.i»

aliphatic; each of which is optionally substituted with one to three substituents each
72 '



het érocycl yl, 03.10 heterocyclyl-Cl-12 aliphati c,
Cs-10 heteroaryl, orC5-10 heteroaryl-Cl. 12
al i phatic. 11. The process according to claim?7,

wobeimhAsR IS 73 . WD 2007/ 022459 PCT/ uszo@@mgg,mml
[i /OyN~."OyN 1 110 ~NY ~S N7 1 O0O0.. 0 or O

mdep@ﬁ@hﬂﬁs%lectxﬁ?roﬁ"@ﬁﬁﬁg of cl alom Z| Av\,hﬁlr el\ nqg IESNH ; o

H
/~NNNpN HHHHH oa T NIl V1 - - \'N -
d NNNHHHH H/IpP0OOOO i , OBl ~O
NC 'S N ~, O8N ASS o,\;\|~\} SNms' HHHHH O
0000 ~iI\ Il yyy~,||\| ~B ~ 05 NONONON

R
8. The process of claim 7, wherem R 18 )

K;

10. The process of claim 7, Wherem R is

o\/” __\ “\2;; MY W;k Jkﬁ

s e ‘
R1o Rig Rie /S\\ A\ a

Ry, o R . q fr S :
J\ 5 AS Res, o
H R1O/S\N : Rw\K/S\N HO -

K - H aNH H - mNH Rio
}‘ —K o Rig
) 0 - \Rﬂ, , h I ' K\ ¢ .

9. The process of claim 7, wherein R is

O=w0

0 Ryg , -0 Ry,
’ ' O Ry o o
HS Ry /u\ 7 ' [ Mo O\\//OR“)-’ h
Rio K N ’ Rigwy,~O~, ) R g ‘777.,
K 10~y
H NH . N
Rip ' " \S H (9aNH or K ﬁ (M NH
Y KR | K. | <
10 o Rig d \Rm

RIO is H, Cl— 12 aliphatic, Cg.10 aryl, Ce-1p aryl-C. 12 ahphatlc Cs1g cycloalkyl, Cs.19
cycloatkenyl, Ca.1o cycloalkyl-C;.iz aliphatic, Csio cycloalkenyl-C;_s» aliphatic, Cs_14

heterocyclyl, Csq0 heterocyclyl-»Cl 12 aliphatic, Cs.jo heteroaryl, or Cs.10 heteroaryl-Cy.j5
aliphatic,- _

11 - The process according to claim 7, wherein R is
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HHHHHO n15501)nZAN ~SN pJSN/ 4 HO

HHON HOOOO _S,SOA ONHO/ M O Nor

O* N HHH 13. The process of claim7, wherein Ris

WOk D22697/ 022459 PCT/ US2006/ 032481 0 kF ZPCT/D§2004/082481

~HHHH{ 0O NNI N 0", Oj p5~O-HHHH OZ
NHOHpHH ONO HOHOH NHN / C1 NH H or

14, % The qur déess 5t cl ai.nB: re| n the )
A rboxylcp?ﬁ ep\ﬂ/ncl udes_f ormi - anion of the
| n t

© O nmpound 8f: ’nul a%6 "COK presence of

O

a conpl exi ng agewnt and treatl ng theo ~ghion Wi th
carbon dioxide to ‘produce a racem c mxture
12. The proceiof tleins 7,outeatiy Brincy cl opent a[ el pyrr ol e- 1 - car boxyl

aC|sof fog Ia7N COOR 7

,Os pg % patyas!

Ay | N

@ﬁ N'C}%— ‘E:M— | .,T;’”H—' o+
\, Yo Y ) o)

13. The process of claim 7, wherein R is



15. The process of claim 14, wherein the 2-anion is
wOh®Paige by treating the conpound of for nub@rés206stobz481
a strong lithium base in the presence of a conpl exing

agent and an aprotic solvent. 16 The process of

ﬁg@i vvher the mies ; but h:w\g_% '

rgce blié ﬁ‘pé gent_

ahdreth g&“&m ne, N 5 v\o 907/ 022‘459 '

PCET/ US2006/ 03248 tet raethyl et hyl enedi anmi ne,

- tetrame@hyl - 1, 2- cycl ohexyl di ani ne, spartel e, or

n-N 3, 7- di propyl di aza cl ol ] nonan 18. The

rﬁ Jptoc \f cla%%jd Ea/ thg Iexiig ent “is
Ntetr | et 61 ne\él T '

et r aet h‘yl et hyl elﬁledl am n<131 t et rarré“{ hyl - g
2-cyclphexyl di am ne, or 3, 7-dipropyl-3,7-
|azab| cto[3.3 ngnane 19. The process of cI alm
wh reNhth@ rar'r-/c atlﬁ—%
}501 ak et /;?t ransqs%\ raba)m\q s
21. The "br ocessHof ¢l aith 14, wherein thd
trans/(:|s- ratio is 80 to 20. 22. The process of
cl a|m14 wherein the trans-/cis- ratio is 90 to 10.

: E\ : roceé—"é' clkai m 14, wherein the trans-Ieis-
srati dx%}f% gr eat an 98 to 2. 24.- The process of
H(:I aim vher | n tihe conpl exi ng agent is

Dspartel ne. 25. The process of claim1, further

conpr|3|ngeU|I|brat|n trans /.cis:- ture of the
14. Thopyestsh abangrol claitme | avher a%w@m’? Ste’Pﬁn{i%% S “‘222

' 0 Lk & Bas@a k0 produce a predom nantly :
anio th%scagl:s racemc aC|d of formula 8 N COOH COX .-

"8 (rae) wherein thetransk€?§ ratio is greater than
- 80 to 20. 26. The process—of claim1, further
conprising equilibrating{trans/cis- mxture of the
76 WD 2007/ 022459 PCT/ US2806/ 032451 conpounds of
formula 7 in the presence@pPRa suitable base to
produce a predomi nantly tr@ans- cis racem c acid of

fornmula 8 wherein the trans/ci rafi o.l.S greater
in thet mgqqn@o)fta@omglemg agent, and freating t%e 2L aion With catbon diokide to

produce a racemic mixture of rrcmsm/c1.5'-0c’tahydrocyclopenta[c]pyrrole- -carboxylic a01ds of

formula 7.

15. The prbcess of claim 14, whe:rein the 2-anion is prepared by treating the compound of

formula 6 with 2 strong lithium base in the presence of a complexing agent and an aprotic

solvent. _
16. The process of claim 15, wherein the base is sec-buty! lithinm.

17. The process of claim 16, wherein the complexing agent is tetramethylethylenediamine,
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27. The process of claim1l, further conprising
equi librating trans/cis- mxture of formula 7 in the
_presence of a suitable base to produce a
wor aeoeaant Ly trans-cis racemic acid of ~ f oronius2o8s/032481
. Wwherein the trans- IeiS- ratio is greater than 98 to.
ke j . i . he .18

e et DRl RO 1B IR Sl o P ik o1 5.7
diazabiigom{dpyInaminde, - or I|th|un1 | _

2,2,6, 6-tetranet hyl pi peridide. 29. The process of

claim 28, wherein the base is lithium '

18. Tﬂeqmﬁm diylatth $4.|voierde the3OmpleXihg afin® Ba&Enthytdial Medmine,
n the I|th| um base 1 s sec-butyl Lithiumand the

© tetrae prllé Fbgl—l ,2-cyclohexyldiaming, or3,7-dipropyl-3,7-
dmzab%yll-ofb p[]ggﬂgneS 7-di azabi.cycl o[ 3. 3.1 ] nonane to gi ve a

m xture of racemc trans /cis-
- N-al koxycar bonyl - oct ahydr ocycl openta[c] pyrrol e-1-carb
19. TH@%Ydd he trans/ci-s-
?ydcb&%'c’%fafgg};?fgﬁe? (?Z'f /&526% é%btoﬁtwe process of
clai m 30, wherein the trans N-al koxycarbonyl -

20, PR DR Al sLove e haseebasyl 1 o aci d i

octahydrocyclopenta[c]pyrrole 1- carboxyllc acid. 32.
The ess of claim1, further, conprising resolving
21. The FRaghis et pipighld: REBSTRB I TPy Iratio is 810 20.
oct ahydr ocycl'opent a[ c] pyrrol e-1-carboxylic aci d to
produce an- (1S, 2S, 3R) trans-N
22. The prosssy cbeleionid. whereithipe Honyiso paintsfidPr r ol e- | - car box
' ylic acid. 33. The process of claim 32, wherein the
resol ution conprises the steps of: i) formng a salt

- 23, Thevpiohesanf @it Taihyreartht venbiére ratiaridgredtyr thanesttall i zi ng

the salt formed by step i) to provide an optically
active salt of formula ‘9. (R (s) R NH3+ O N (s) COO
24. ThEEIOKss ofeldih MOWRORH 182 24B 00T hdSRR064AARAS1 34. The
. process of claim33, wherein the optically active .
base is (R) a-am noet hyI benzene. . 35. The prOcess of -

25. Th&h@bé&& §§>1mme REtHr LB &‘ﬁiﬂbyatﬁga'n\&ﬁs- : eOPlhe
napht

t et r ahydr o- I- [ 'am ne. 36. The process

' ComPO'éﬁdS@ Emmﬂa further ,corrprl sing the steps of. i)

esterifying the caboxylic acid of formula 9 with a
conpound contai ni ng the | group; and-
COOH
éOOR'

_ 7
in the presence of a suitable base to produce a predominantly trans-cis racemic acid of

formula 8

)

g

N~ TCOOH
|

COOR!

8 (rac)

wherein the frans-/cis- ratio is greater than 80 to 20.

26. The process of claim 1, further comptising equilibrating frans-/cis- mixture of the
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ii) renmoving the -COOR protecting group to produce a
conpound of Formula 1 CO2R3 i H 1l wherein R3 is an
optionally substituted al kyl or aral kyl. 37. The
wormeresssef claim 36, wherein R3 is t-butyl. PBBUSTHIG032481

compRb@CEFSmifla ’?hﬁh@’bl%@ﬂ(:é b d ﬁ%ﬁbl@ BEQQ p[d H‘tgze LRGN Y B ans-

am no-ester of Fornmula 1 with he presence

cis racgpricporlnfSoimde § wheremtthe @afm/e@ur@éo & mtﬁp@un&f) d 10. ,
Formula la. ON R(-O-OR3 la 39. The process of
claim 38, wherein the reaction between the am no

27. The ptogessef el hufludhet cﬂmpﬂnsmg?atmhtmg feany/tiednigtte of fonnﬁla 7
in the }fresre%lcbeecgf ag%ﬂé%l%fﬁ 02@5 tgce %;pr%c#os L ar‘rg Fraw%%%/ f%c?{gzﬁfngf

formulezwheéela thENenPrac sk iOfreeletihmh 88t 2vherein Rl is
P3-L2-P2-. 42. The process of claim 38, wherein. R

is P4-L3-P3-L2-P2-. 78 WD 2007/ 022459
28. Thﬁﬁ%béé@%@%&@ﬁﬂ %l,renf‘lﬁe bérs*éfis PARSERS Qi hﬁﬂiﬁd%shthxum -

erein 'S ) process of cI alm 3

isoprogiigmife or Gthrme Q@L%tme@ﬂb@ndﬂﬂl ii) hydrol y2| ng the

ester of a conpound of Formula la; and iv) reacting

the carboxylic acid of step iii) with a conpound
.~ containing the R2 group, wherein R2 is -(NHCR4"'RS
29. The BeK@rp O 28\ ket the bive iplibsenieaanéthydisiazplel ng

- reagent’, "‘to produce the conpound of Formula 3. 45.

The process of claim44, wherein R4 is H an.

30. Thoogbéeanaf diyimsish shbrelil thel h&hur@ bak iCsec-0py] Bhahd a0d the complexing

s iSUISIL SO, BYck oali it e, an opt 1 onall v SUOSE Ut 60
N—alkoﬂ&ﬁib@ﬂﬁldc%hﬁd@@}cﬂctpﬂﬁﬁﬁ&ﬂﬁ@léﬁ Y-Icarb@éfyh@ Bei@Pd fomalid 7 111 which -

supstituted heteroara 4' isH an optionally
the frangyfpstipbiseeaigritpmlite 10an optional |y substituted

' aryl, an optionally -substituted aral kyl, or an

optionally substituted heteroaral kyl; and RS is H, an

31. Thegpodeshefl dlaimS0bwhértintticrambs-¥hdktoxgsartamylept | onal | y

octahyBHITbb A ERuflT- RSB bt 70 2 Bl PR ERSY ai 1y |

octahycbcﬁcyalbpﬁ@i[b}pﬁlﬂblleyl eaul’ﬁts;tyht wtied heteroaral kyl; or

32. The process of claim 1, further comprising resolving racemic frans-N- alkoxycarbonyl—
octahydrocyclopenta[c]pyrrole—1 -carboxylic acid to produce an (18, 28, 3R) trans-N-
alkoxycarbonyl-octahydrocyclopentalc]pyrrole-1-carboxylic acid. _

33 The process of claim 32, wherem the resolution comprlses the steps of:
i) forming a salt with an optically active base; and
ii) crystallizing the salt formed by step i) to provide an optically active salt of formula

9,
N

RY(5)
N (eloloh

(\300R'

R" NH,*
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R4' and Rs', together with the atomto which they are
attached, forma 3- to 7- nenbered optionally
substituted cycloaliphatic ring. 46. The process of
wol 249 wherein R is OO0 OO +N OH H - PNI/OBPRIPH/P32481
/ -NH()—|O< 1H 1- HCOOH F OO CoOx 0O N + NH +N
- H-NHO,1 OHOH OHHOHH | ~o

34. Thepmpcss of i B ViR S ey Yoty e ise A0 ety T

preparing a conpound of Formula 4 79 VD 2007/ 022459

PCT/ US2006/ 032481 N HN -1 Oxl - ' H

35. Thél procsppf dings3; Wewindpe opically §oixp By éﬁ%ﬁé ?%Q Helalfard-

aLkoxycar bonyl - 3-azabi cycl of 3. 3. 0] oct ane; i)
n2phy 8" a 2-ani on of the
- Nal koxycar bonyl 3-azabi cycl o[ 3. 3. 0] oct ane in the

presenceo Iatln ) treating the -

36. Thaﬁﬁos??sefcgfne% %‘I‘l% &%g%@nst%}isgil de to produce_a_-
‘?1¥ §stel PBe cAbokiylE &1d of formula 9 with 2 compound containing the Rs

oxycar bonyl - oct ahydr ocycl opent a[ c] pyrrol e- 1- ca
gmﬂpslabd)xyl ic acids; iv) treating the mxture of step iii)

Vﬁr)‘réln@vxﬁé 9 r@obﬁsﬁro’ée@nﬁg QOuE® parives s etpainfl pf Bermala 1
" N-al koxycar bonyl - oct ahyd’(\(lycl opent a[ c] pyr role-1-carb

oxylic acid; v) formng as$alt wth an optically
active amine; vi) cryst{ally Z|n%the salt;
: i N €
|
H o
1

" wherein R is an optionally substituted alkyl or aralkyl.
37. The procesé of claim 36, wherein Rs is tbutyl.

38. The process of claim 36 further comprlsmg reacting the amino-ester of Formula 1 wrth

R;COOH in the presence of a couphng reagent {0 produce a compound of Formula 1a.

39. The process of claim 38, wherein the reaction between the amino ester of Formula 1 with

R1COOH is carried out further in the presence of histamine, glycine, or lysine.
40, The process of claim 38, wherein Ry is Py-.
41. The process of claim 38, wherein Ry is Ps-La-Po-.

42. The process of claim 3 8, wherein Ry is P4-Ls-P3—Ly-Pp-. -
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vii) esterifying the acid provided in step vi); viii)
renmovi ng the N al koxycarbonyl group to_produce (1

S, 3aR, 6aS)-t-butyl -
woch@ahggisocycl opent af c] pyrrol e-| - car boxyl at eP€L/BER0)4/032451
ester; ix) reacting the bicyclic am noester of step
viii) with a protected anino acid of fornula 26, .
43 TZ-NH CO%H .26_ wherein Z is an am ne protecting
- ThyypaeRsss 9 a8 prsdnBeisdtWa coupl ing reagent, to -
produce an am de-ester of formula 27; N Z-NHY O
CQZR, 27 x) renoving the protecting group Z fromthe
- 44. The progesseftaaim G, ﬁlrfépr qomprlts'mg greatpeef t he ani no

AR50 BB SRIRES SRR 1955 cacting

tﬂﬂ)gremhngmhmrmyhtdaoﬂi off sﬂelpmij Wit 8 cothpdund i %%qh group,

'Whereﬂ'ﬂégso r@g (ggﬁg gg]zéﬁﬁ‘ ))r | N?h%%gﬁgﬁﬁé c‘lapr;)hng reagent, to

producblthepﬁ)ﬂipbdﬁl FFobanmygl a 30; a Z-HWN HN ~tr NOO
CO02tBU 30 xii) renoving the protecting group Z in

the tripeptide of Formula 30 to produce a free _

45. T_h@fﬂoeé%s bf _(EIQEPM, Aefn ROE i Eﬁoﬁ’t}oﬂawbsmuteyahpham, optionally
substituted cycloaliphatic, an optionally substituted aryl, an opﬁonally substituted heteroaryl,
an optionally substituted aralkyl, or an optionally substituted heferoaralkyl;

R4'is H, an optionally substituted aliphatic, an opﬁonally suﬁsti’cuted aryl,an
optionally substituted aralkyl, or an optionally substituted heteroaralkyl; and

Rs'is H, an optionally substituted aliphatic, an optlonally substituted cycloaliphatic,
an optionally substituted aryl, an optionally substn'uted aralkyl or an optionally subshtuted
heteroara]kyl or : -

R4 and Rs', together with the atom to which they are attached, form a 3- to 7-
. membered optionally subsntuted cycloahphatic ring.

46 The process of claim 44, wherein R is

._,A Sﬁ**@ &r“ i*
i*% MJ@ ﬁ\rl,ﬁ
MJ\(;MML@W WJRV U

47. A process for preparing a compound of Formula 4

L



OO0 C02tBU 31 «xiii) reacting the am no-tripeptide of
formula 31 with pyrazine-2-carboxylic acid in the
presence of a coupling reagent to produce ar

: peptide ester of formula 33; N O N dddbeobhast
‘W%qgﬁéz%f%tBU 33 xiv) 'hydrolyzing the ester of the

am de-tripeptide ester of fornula 33 to produce an

ani de-trj tide agjd or
2007/ 022459 PCTAIUS 006/ p32481

\
34 xv) react e
34 with an a droxy- ' of I 8 OH HZMN
N~V O _ 18 m@ presence” of a uplifng reagent to -
produce a hydro et rapeptide of fdJI‘mJ| a 35;. and
~NNO HNo HHNO OO _OQHH -0H35 xvi)
oxi di zi ng the hydroxy group“f fornula 35 to produce
t he conpound of Fornmula 4. N

comprising the steps of:

1) providing an N-alkoxycarbonyl-3-azabicyelo[3.3.0]octane; _
. i) forming a 2-anion of the N—alkokycarﬁonyl—B-azahicyclo[B.3.0]octane in the
presence of a chelating agent; | | o
iii) treating the anion of step 11) Wlth carbon dioxide to produce a cis+/trans- mixture
of N~alkoxycarb0ny1—octahydrocyclopenta[c]pyrrole—l-carboxyhc acids;
iv) treating the mixture of step iii) wrch a strong base to produce an essen‘ually pure
frans- N—a]koxycarbonyl octahydrocyclopenta[c]pynole 1—carboxy11c acid;
7 V) forming a salt with an optlcally active amine;
i) crystallizing the salt;
vii) esterifying the acid provided in step v1),
viii} removing the N-alkoxycarbonyl group to produce (18,3aR 6aS)~t—buty1—
octahydrocyclopenta[c]pyrroie—1-—carboxy1ate t-buiyl ester;
| ix) reacting the bicyclic aminoester of step vm) with a protected amino acid of
formula 26,

ZNH™ CO.H
26

wherein 7 is an amine protecting group, in the presence of a coupling reagent, to produce an

e

COZR«,

amide-ester of formula 27;

27 ,
x) removing the protecting group Z from the amide-ester of step ix) to produce the

amino compound of formula 28;
' ' 80



OCNHNHNNOOOOHN Op 4 48 The process of
claim 47, wherein the oxidizing reagent used in step
XVi) is sodium hyopochlorite and the oxidation is
w@ﬁfoﬁfh%@lﬂ in the presence of 2,2,6,6- PCT/US2006/032481
t et ranet hyl pi peri di nyl oxy free radlcal (TEMPO). 49. -
, Wherein the oxidizing
i - di hydr o-
enﬁpi, oxol -3(113)-one. 50.

The process of claim4
reagent used in step
1,1,1-triacetoxy- 1, 2-
The process of cl ai t 7 t her conpri sing
di ssol ving the conpound ®f 4aila 4 in an 82
organi c solvent to obtain _a solution of the conpound
of Formula 4, and then a&@lng an acid to the
&i)lr&ﬂchﬁlgfthe Eﬂamo-mﬂa RERLEFSmAfla 8 ik, gﬁﬁe 2&%&0&&1&
:&nmﬂ anic solvent is nethylene chl ori aci d
.| acetic acid. 52. The process of claim50, further
conpri si ng concentratz tBgusol ution of the conpound
of Formula 4 to obtain the conpound inasolid form

o O
| ' 29

" in the presence of a coupling reagent to produce a tripeptide of formula 30;

tf?

© CO,Bu

N

L

Z
lluu +{

30
xii) removmg the protectmg group Z in the tripeptide of F ormula 30 to- produce a free

i{?

COztBU

ammo-tnpeptlde of formula 31;

Sz

=
III|| <'
X

31
xiif) reacting the amino-tripeptide of formmla 31 with pyrazine-2-carboxylic acid in

the presence of a coupling reagent to producé an amide-tripeptide ester of formula 33;

OY has

CO,iBu

jan

=
Illll 114
T

33
xiv) hydrolyzing the ester of the amide-tripeptide ester of formula 33 to produce an
amide-tripeptide acid of formula 34;
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34 R
xv) reacting the amide-tripeptide ac1d of formula 34 mth an ammohydroxy—armde of

formula 1 8

xvi) dxidjzing‘the' hydroxy group of formula 35 to produce the bompound of Formula

Qg P

4

48. The process of claim 47, wherein the oxidizing reagent used in step XVi) 18 sodium

lllln

hyopochlonte and the oxidation is carried out in the presence 0f2,2,6,6-

tetrameﬂlylplpendmyloxy free radical (TEMPO).

49. The process of claim 47, wherein the oxidizing reagent used in step xvi) is 1,1-dikydro-
1,l,l—triacetoxy—1,2_—benzoiodoc>xol—3(I}I)-one.

50. The process of claim 47, further comprising dissolving the compound of Formula 4 in an.
- : 82 : :



organic solvent to obtain a solution of the compound of Formula 4, and then adding an acid to the

solution.

51. The process of claim 50, wherein the organic solvent is methylene chloride, and the acid is

acetic acid.

52. The process of claim 50, further comprising concentrating the solution of the compound of

Formula 4 to obtain the compound in a solid form.
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