4 , 5-RI NG ANNULATED | NDOLE DERI VATI VES FOR TREATI NG

OR PREVENTI NG OF HCV AND RELATED VI RAL | NFECTI ONS
woHob3:43269s THE | NVENTI ON The present inventi on pcaléd2667/025809

to 4,5-ring annul ated indol e derivatives, conpositions

conprising at |east one 4,5-ring annul ated indol e

derivatives, and nethods of using the 4,5-ring

annul ated indol e derivatives for treating or

pr e PROCESSF OR'THE IPRERARATION OF 6,6-DIMETHYLES-AZA-
BICY | sor erQ atl ent P BACKGR(%{ND OF THE | NVENTI ()\I HCV

i nplicated as the ITHJ or causative agent i n non- A
non-B hepatitis (NANBH). NANBH i s distinguished from
ot her types of viraFielddfdhe Investioni sease, such as
hepatitis A virus (HAV), hepatitis B virus (HBV),
hepatitis delta virus (HDV), as vvel | as from ot her

I | el der: 1
BTl aean Vo ERASE P4 Pockss JoesnhAg Al alRl6.o-

d'mEﬂ'tyhé -arapinycio(3.4 Dlexane-2-watioxylata{free Fase)ifrdim cdmmic ad¢id. The

ovent BB 5 16 AT S £

azablcycla[&“ﬂ jhe@mesPeoaiuftlstifinate hséuﬁlﬁdpréﬁﬁl‘i’hﬁ‘ﬁfetﬁy‘?'ﬁ @-dlmethyl 3-
gni ficant proportion of hepatitis cases worl

azablcwlp%m@ﬂh%nﬁé Fanoxyiate free :basg apfiithe pa@qaﬁptfonmapanng the
isu 386 il 30l 38R AL HEEE bl are usot

as intevmedates il theisyathesig ommapmmn'gl that hawenfemnesaawpie! meaidirtal value.
carrier state to chronic active hepatitis and |i1ver
cirrhosis (occurring in about 20% of patients), which
Is strongly associated with the devel opnent of
hepat ocel | ul ar carci noma (occurring in about 1-5% of
patients). The WBackaseundofthgdnventioon esti mat es
that 170 mllion people are chronically infected with
HCV, with an estimated 4 mllion living in the United

Sﬂ@’itﬁ@at:dﬂ%f aay phbkdatiomdihitkigiseetiom of ahy 8&tich Of thid'8pplication is
er and in induction of hepatocellular carcinona.

not a“ﬁﬁ*émﬁﬁ‘»'e@ Aeal suchqubligatien issprinifartta thg Aresentrinxention.
infection remains poor as HCV infection is nore
difficult to treat than other fornms of hepatitis.
Costeesof @.6tdimetilylchazabiaydlofd: yojvexaned-varbokpicadll are useful as

memFpfR4 BRe Suféia SrTuBai RO U ANl bt remedp. o
pharmataaiane dr f éihrhﬁréah REIS! SORE SARNRAARALEGSL) L 18.1.0-hexane-

carci noma. Patients di agnosed | oc
2-carbgpylissacid apethyhepter dydrochleridecisdisclosad inddS Rutsication Hie,. 2003-

0216308 ATy i LalS GRS ¥R by flefericn, SR8 dageund ikey

intermediate uved FEPRPaRNdO6NOBEhRRETIO T RIS HCY ?pl‘cﬁehé‘e inhibitor
Ien%th The RNA genone contains a 5 -nontransl at

havingtpgiTelipwing S\TPR)UféfOfS‘WI“WQCZ eotides, a |arge open
reading frame (ORF) encoding a S|ngle pol ypepti de of
3,010 to 3,040 ami no acids, and a 3'-nontransl ated
region (3'-NTR) of variable | ength of about 230
nucl eotides. HCV is simlar in amno acid sequence and
genone organi zation to flaviviruses and pestiviruses,
and therefore HCV has been classified as a third genus
of the famly Flaviviridae. The 5° NIR, one of the
nost conserved regions of the viral genome, contains
an internal ribosone entry site (IRES) which plays a
pivotal role in the initiation of translation of the
viral polyprotein. A single |ong open reading frane
encodes a pol yprotein, which is co- or
post-translationally processed into structural (core,
El, E2 and p7) and nonstructural (NS2, NS3, NS4A
NS4B, NS5A, and NS5B) viral proteins by either
cellular or viral proteinases The 3 NTR con3|sts of

~




i nterspersed substitutions of cytidines, and 98

nucl eotides (nt) at the very 3' end which are highly
wocRnsenryegd anong various HCV isol ates. By analpe@yus2607/025809

ot her plus-strand RNA viruses, the 3'-NTR is thought

to play an inportant role in viral RNA synthesis. The

order of the genes w thinthg, genone is:

NH2- C- El - E2- p7- NS2- NS3- A/Né4B-NS§A—NBSB-CCCH.

Processing of the structurgl protei s gome (O,

envel ope protein 1 and (El/ B§2),N e p7 region is

medi at ed by host st 1 pepi es.\ I nocontrast,
mat urati on of the nomstrwuctyral o( NS ion is
acconpl i shed by twg-Vi W\ggiynes. pol yprotein

is first cleaved by a fostz signal peptidase generating
the structural proteins efE\ E1l/ E2, E2/p7, and
p7/ NS2. The NS2-3 proteinase, &hich is a
nmet al | oprot ease, then cleaves at the NS2/NS3 juncti on.
Tihe INFRIANIIbEhINE s ER § t Ioag:i '
i prot ease and NS4A acting as a géﬁigsﬁgpgg}léﬁ%*@ated
disordeyise t3nesifically. she isempassd i $oriiuta Zds apriotibiei afghalHCVY NS3/NS4a
. Lol ng cl eavage junctions. RNA helicase and NTPase
senneg@?@bg%ﬁes have al so been identified in the NS3
protein. One-third of the NS3 protein functions as a
S;olease, and the remaining two-thirds of the nolecule

A 'QUAESthRIhAre kaRwn Kribesrt iaeke estens of B 6-dionddyl-3-
azablcgﬂgg hﬁ'g yelxgtn EL?{ Sﬁ’g’gég'f@égg'r\"’ah%ﬁ?’?t" ?\%e E%F&’é?:or of

NS5B. The fourth viral enzyme, NS5B, is a

menbr ane- associ at ed RNA-g?pendent RNA pol yner ase
(RdRp) and a key conponer¥ responsible for replication
of the viral RNA genone.~NS5B contains the "GDD'
sequence notif, which i< hjghly conserved anong al
RdRps characterized to ddte. Ri cation of HCV is

t hought to occur in nenbrane@associ ated replication

where GORPI6RamA LAk, BRESRalKyh ggggmgﬁ@&%@k{lgmﬁ RNA

is transcribed into 'm nus-s urn

For exgapleydSiSuglieatian Nend0e3-6216325% ptdisdosesofrepacajiomyof the
' strands. At least two viral enzynes

CompogggggFﬁ¥@hE£1involved in this reaction: the NS3

hel i case/ NTPase, and the NS5B RNA-dependent RNA

pol ynerase. Wile Q@ r@he of NS3 in RNA replication

is less clear, NS5B ing/the key enzyne responsible for

synt hesi s of progenygﬁ@A strands. Using reconbi nant

bacul ovi ruses to expp NS5B in insect cells and a
synthetic nonviral RNA a substrate, two enzymatic
activities have beenN dénwtiéd as being associ at ed

with it: a prinmerdependent oRARp and a term na
transferase (TNTase) achivity. Fbimu@as) subsequent|y
confirmed and further_characterized through the use of
from t%@rwoﬁﬁm%EWSh@P frsF%f”éLﬁ%gf rate. Other studies have
shown that NS5B with a Ctermnal 2 1 am no-acid
truncation expressed in Escherichia coli is also
active for in vitro RNA synthesis. On certain RNA
tenpl ates, NS5B has been shown to catal yze RNA
synthesis via a de novo initiation nechanism which
has been postulated to be the node of vira
replication in vivo. Tenplates with single-stranded 3
termni, especially those containing a 3' -term na
cytidylate noiety, have been found to direct de novo
synthesis efficiently. There has al so been evi dence
for NS5B to utilize di- or tri nucleotides as short
primers to initiate replication. It is
wel | -established that persistent infection of HCV is
related to chronic hepatitis, and as such, inhibition
of HCV replication is a viable strategy for the
prevention of hepatocellul ar carcinoma. Present
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particularly the IRES el enent, is being actively
exploited as an antiviral target using antisense
wombessusles and catal ytic ribozynes. Parti cul apcT/us2007/025809
therapies for HCV infection include a-interferon
nonot her apy and conbi nati on therapy conpri sing
a-interferon and rjlavi¢iw,n. These therapies have been
shown to be effectivévfn some patients with chronic
HCV i nfection. The useaof anti sense ol i gonucl eoti des

for treatnent of ection has al so been proposed
as has the use of fyeebi\J e acids, such as
ur sodeoxychol i c aci Na deoxycholic acid, and

conj ugated bil e acids,Y such as tauroursodeoxycholic
aci d. Phosphonoformc id estRrs, e al so been

proposed as potentially for the treainent of various
viraI infections i ncl udi ng HCV. Vaccine devel opnent,

d t h d f viral

by perfHEh oS oRBENo 0 3R R wiiind EreiofBen puoiertng disiep with
methanbliqHGl. eEhis@oMrBSﬁodrﬁé%@@de%isclSé’@d‘ bi@"Rt 'thaﬁg ana'es.
| um vel gpnent of small-noleclule inhfbitors

I nog e

Mada'aﬂg%ﬁ% gy r&ie’@pééi PR 839371 41992k get s has becone a
maj or focus of anti-HCV research. The determ nation of
rystal structures for NS3 protease, NS3 RNA helicase,

Prsticatiool NWS%OSWWES&OGMV\M&MMind@@Mtéd Spfdsrence,
dmcb{%% BF%% i d r ngorﬁfgﬁn rgctural i nsi ghts useful for
ISR L 108 ng ingk1chFlebutyh mathirashydierBprastienamide

or a sdRiNAerRPORERALs BNAn

Tt e e DRl ne s fRel TR EE This
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nol ecul e conpound VP32947

(3-[((2-di propyl am no)ethyl)thio]-5H1,2,4-triazino[5,

€}3 Pubticdtion Ne. @SRN0SIT059800 bhér@in ihfco%?éie\s' Hng%ference claims
L ication gﬂd nost |ikely inhibits th

an alt%n%c"@ RTOSPSS HHtPrepRnnthihenasnparngt @fcfoimUiiahZ SNigeimmvoives using
I t 3, -did
methy! 6‘5@%&2%3&&%3;@‘?&??'1' %os p%%zgé%yl'?%%%%ﬁ rifg material.

tri phosphate) and phosphonoacetic acid al so has been
it ive effort directed at the

£ eE@i@@?ﬂ‘qnomB PS@?/ @@@Bﬁ@ herginiBrefPetatod byireference,

reparesieetdrs 91,6 Hhﬁém 2.4

Prep non- pept i de, smal Iy- ?ma%gglg IB?@l O!) %E‘%h%\%rnbf& IS s gﬁng

procesg SUmpAH7ed bﬁiﬁ@i%’@%ﬂiem cal properties that are useful
for inhibiting viruses and treating viral infections
and virus-rel ated di sorders. SUMVARY OF THE | NVENTI ON
In one aspect, the present invention provides 4,5-ring
annul ated indole deriviatives (herein referred to as
t he "Conmpounds of Fornmula (1)"): (D and
pharmaceutically acceptable salts, solvates, prodrugs
and esters thereof, whereinring Z of formula (1), is
cycl ohexyl, cycl ohexenyl, 6-nmenbered heterocycl oal kyl,
6- nenbered heterocycl oal kenyl, 6-nenbered aryl or
6- menbered heteroaryl, wherein ring Z may be: (i)
optionally substituted on one or nore ring carbon
atonms with substituents, which are the sane or
different, and which are selected from al kyl, al kenyl,
aryl, heteroaryl, cycloal kyl, heterocycloal kyl, hal o,
hal oal kyl , hydroxyal kyl, hydroxy, -CN, -C(OR8, -
AOQOR9, -(ONR9)2, -[C(RL2)?2]q-OR,
-[C(R12) 2] g-N(R9) 2, -NHC(O R8, -NHS2R1 1 , - S(O pRp
or -SO2N(R9)2; and/or (ii) optionally substituted on a
ring nitrogen atomwth substituents, which are the
same or different, and which are selected from al kyl,
aryl, hal oal kyl, heteroaryl, hydroxyal kyl, -C(O RS,
-C(OOR9, -CCONR9)2, -[C(R12)2]r-0OR9, -
[C(R12) 2] r-N(R9) 2, -NHC(O) RS, -WHﬂﬂl,-ﬂ@pmor
-SCQN(R9)2 Rl is a bond [C(R12)2]r , [CX
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[Q(R12) 2] - (O N(R 9) 2, -[C(R12) 2] g- C(O) N(R9) C=N(R9) 2,

-[C(R12) 2] g-aryl, -[C(R12)2]qg- cycloal kyl, -[C(R
wolitdgigas@ycl oal kenyl, -[C(R 12) 2] g- het er ocycl qaltiyd2007/025809

-[C(R 12) 2] g- heteroaryl, -

[ C(R12) 2] g- het erocycl oal kenyl, -[C(R

12)2 O N(R9) SOR 2] g- C(O) N(R9) S2Rn , -

[C%R]lg) g]( q) CE @) %\l( R 9?805&%%‘)%112) a? EyIC( \)/\,hér ei) n an

aryl, cycloal kyl, cycl oal kenyl, heterocycl oal kyl,

heterocycloalkenyl or heteroaryl group can be

y substituted vvlth up to 4>8ybsfituents,
B¢ach ;Lpndepen\él 1y Bel ecte al kyl ,

al kenyl , a ynyg{—’aryol G( R1L2) 2] ycI oal kyl, -[C(R

12) 2] g-€ycl oal kenyl , [,C( R12) 2] g- het® ey ocycl oal kyl ,
-[C(R 12) %] g- heter ocycl oal kenyl, -[C(R

12) 2] g- het EJer oar?/lk I R 12%12Lq h Ioalqul &I[C([RC(R

12) 2] gry Gr-Xyal Ky 1,0 y r OXyy, -, -

12) 2 R8 Yo - 9, ¥ Y\ i

12; 2} g—g((’ N( R’rQl)s—EﬂR %? 12) 9) %_ s:{a:[C(C(Rf}_

12) 2] - N(R9)2, **T (R 13)2] g- NHQ(OR & -TT(R®
12) 2] g- NR8C( O) N(R 9)2, J[O(R 12)2] - NHEER '°, -[R
12 -S(OPRL 1, - [C(R 12)2]g- soeN(Rg)z and

-SEN(RO) QUON(R 9)2; B3 is ~H -[CR 12)2]g-al kyl,
S[C(R 12) 2¥g-aryl, -[ ¥R 12)2]q\£yc| oal kyl , \/[C(R

12) 2] g¥yclo lmenyslmsa - F@j B< 2 et eroeycl pal kyl
-[ (R 12y 2] 9t het eroary NOr Ll ek gr ocye] o

N

12) 2] g- het er quycl oal kenyft wher ein an aryl, Y orals
cycl oal kyl , cycl oal kenyl, ‘het erocygl dal kyl . 13 PO
het er ocycl oah kenyl| *Grm\h%flﬂeroarvl group can be

optionally substituted with up to 3 substituents,
whi ch are the sanme or different, and are sel ected from
Pk 10,1038l (thd eto®r M) ichti
hydr oxyal kyﬁ hyd r%&{]/, _%Nrb@é&@sééaé g%d%%éirc%pa””g acid
Compouc(ia)o {h@g fopmiulg (R 12) 2] g- OR9, -[ (R 12)2] g- N(R9) 2,
-NHC(O R8, - NHSQZ2RL 1 , -SgO RPR or -S2N(R9)2; R6
and R7 are each, independent H, al kyl, al kenyl,
al kynyl, aryl, -[C(R12)2] clgalkyl, -[C(R
12) 2] g- cycl oal kenyl , -[( g- het erocycl oal kyl ,
-[ C(R12) 2] g- heterocyclo r[ AR
12) 2] g-heteroaryl, -[C(R ] | oal kyl ,
-[ C(R12) 2] g- hydr oxyal kyl ,r’hal ®, h él*?oxy, -OR9, -CN,
-[AR12)2]g-(OR8, -[CR1X)2]g-C(OQOR, -[C(R
12)2]g- (O N(R9)2, -[C(R 12)2]g-0R9, -[C(R
12)2]9-N(R9) 2, -[C(R 12)2] g-NHJ(O R 8,
where R @% Ry@iogjeq- MRy A ROYR ard, o:or%?ana ple; AIKGORGM the

corresp%R 12;@%f%2%$@tn@a|@£§cé@gllﬁ2t g%rlw\lgigg*?hé w%rlne is reacted

with a ?LW;@Q??PEW e} fo%h'%é,coﬁeléggb(&gi;%thbé”%{h&rh[s%sequently

hydrolyzedatp Otmdh@@lcléﬁgmvatwpcﬁmelimnzq; geheatereois yoréparekydy direct

oxidatioh 3 8 S By T h e AR EA ST eifpibdieyai ky! ; each

occurrence of R9 i s independently H, alkyl, alkenyl,
al kynyl, -[C(R12)2]g-aryl, - [C(R12)2]q-cycloalkyl,
-[C(R 12) 2] g- cycl oal kenyl ,

-[ C(R12) 2] g- het erocycl oal kyl , -[ C(R12) 2] g-

het erocycl oal kenyl, -[C(R 12) 2] g- heteroaryl, hal oal kyl
or hydroxyal kyl; R10 is H, cycloal kyl, cycl oal kenyl,
het erocycl oal kyl, heterocycl oal kenyl, aryl,

het eroaryl, wherein a cycloal kyl, cycl oal kenyl ,

het er ocycl oal kyl , heterocycl oal kenyl, aryl or

het eroaryl group can be optionally and i ndependently
substituted with up to 4 substituents, which are each
i ndependently selected fromH, alkyl, alkenyl,

al kynyl, aryl, -[C(R12)2]qg- cycloalkyl, -[C(R

12)2]q cycloalkenyl [C(R12)2]q-heterocycloalkyI,

~A N\ o, o




such that when Rl is a bond, R10 is not H each

occurrence of RL 1 is independently alkyl, aryl,
woes/eakdey| , cycl oal kenyl, heterocycl oal kyl, pcT/US2007/025809

het erocycl oal kenyl , heteroaryl, haloal kyl, hydroxy or

hydr oxyal kyl , wherein a cycl oal kyl, cycl oal kenyl,

het er ocycl oal kyl , heterocxplqglkenyl aryl or

het eroaryl group can be op nal |y and i ndependent |y

substituted with up to 4,sybstjtuents, which are each

i ndependently sel ected f : aIkyI, al kenyl ,

al kynyl, aryl, -[C(R12)2]f-cyg&l gal kyl,

[ C(R12) 2] g- cycl oal kenylIR

12) 2] g- het erocycl oal kyl g7 -[§( R

12) 2] g- het er ocycl oal kenyl , [C(R12) 2] g- heteroaryl,

or by %Jq%%rﬁ%@ér%hgﬁ o%gg(%nﬁdo%[r@(zﬂgﬂ%ygﬁé %éﬁﬁv%{w’a PftpR

blcyclcﬂ:ayrmlouﬂﬁé O)r@%socurﬁﬁtmmbgtﬁt@uél@?@aa}p[n Cs(teRD forming the nitrile

. 2) 2].9-. 2 N( R9
ge”eri&%% Méﬁ@y ydo the @(mtz%rz]pg he&smsmwmtﬁz,isoméx &d this
SR lgkiN| NHSO 2cycl oal kyl ,
StereOéRé'%]sq%'é\' NHggM.%%?Q ‘%@[S!]f‘(z%ia&g) 2] q- SOOM( R9) 2 and
- SO2N( R9) C(O) N(R 9)2; each occurrence of R12 is

@?ﬁ%ﬁ%}ﬂ% éé@& géﬁcl?éﬁ%a’\gfﬂéé%? %?&?Rﬁdﬁf{%%l\ a¢id or ester

derivafhadsesfapg dbealikenyl , wherein a cycl oal kyl,
cycl oal kenyl heterocycloalkyl or heterocycloalkenyl

group can be optionall TNy mtdependent |y substituted
with up to 4 substituent ich are each
i ndependent |y sel ect ed om k¥ds hal o, hal oal kyl ,

hydr oxyal kyl , hydr oxy, C(O)al kyl, -C(O) Cal kyl,
- C(O) NHal kyl , C( O N( aFkyI h - Cal kyl , - NH2,
NH( al kyl ), al kyl ?Qﬁ HC( O al kyl, -NHSQal kyl ,
where F’é@da{dmerbpr 3 y?ilnd Fbsr fcnrvexam,CZegmawﬁsrm tactg@dnernng
are attached, join

h th
sstort i 0 LB S I BB LSS e

oxndmegugent:muheqnesemﬁe tDsihverisadesd pRAendihg d%'rn'ﬂﬂwe @Ed’ Lhe
het er c cl oal kyl or heteroaryl

oal kyl ,
Co"esaé@d 199 Qupy/reaid Ingn H@%@@nétweg@em @IaCtlm@waWrohdme
d I ter.o
erlvatgﬁre; \ﬁﬁ@ﬁfé gf'rég%r:a;Bl rrﬁ(;EUer Q@ﬁl‘ﬁé acry%}’ag Q}E@pe in the grésence of
minerat geidoteethereattion mixusd, t@forl’retmrmanell Toeupdeans PRepared by

wor BRI Ll el sga@;ﬁﬁ

makindal partidyigf @8¥her-dPese Edn OM{Q%
QFC( R12) 2] g- cycl oal kenyl p ﬁ:%ﬂhet er ocyc oa’ﬁ?ﬁ
C(R12) 2] g- het er ocycl oal kenyl , -

[C( R12) 2] g- hal oal kyl, -[&(R 2\) 2] g- hydr oxyal kyl ,
-[ C(R12) 2] g- C( O R8, [(3(%45'51‘!-]-@-;‘3(O)OR9 -
IrCyiRLW2) Pihe- fG(é@cNG@Qb/ﬂat is [n@@Béa)lglaCbr%@ss for the provision, in high

-[ C(R12
yield ap%@fé?mﬂ;@é@ @}JN(YR@)‘ 2ne [:% q:mar) amaptmtﬁmme bicyclo-pyrrolidine

compe LR 30 158t G B SRS oo o2

without thebepesttfomtdxpeHsival Kirle, cardueminl re S ityRYhethdky!
-[ C(R12) 2] gcycl oal kyl , -[ C( R12?2] q- clygl oal ke @B)é for example, chiral

-[ C(R12) 2] g- heterocycl oal kyl, -[C(R12)2]g-

het er ocycl oal kenyl, -[C(R 125 2] g- het eroaryl ,

-[ C(R12) 2] g- hal oal kyl , -[ C(R12) 2] g- hydr oxyal kyl, hal o,
hydr oxy, -OR9, -CN, [C(R12)2]q C(OR8, -[C(R

12)2] q-C(Q ORI, -[C(R12)2]qg- (O N(R9)2, -[(R

2
| 2) 2] g- OR9, [C(R|2)2]21 N(R9) 2, -[C(R12)2] g- NHC(O) R8,
-[ C(RL2) 2] g- NR8C( O N(R9) 2, - [ C(R12) 2] g- NHSOQ2Ru ,
-[A(R 12) 2] g-S(O pRp , -[C(R 12)2] g- S2N(R9) 2 or

-S2N(R9) C(O N(R9) 2, or two adjacent R30 groups,
together with the carbon atons to which they are
attached join to forma -3 to 7 rrenbered r|ng

o o o, o



or esters thereof can be useful for treating or

preventing a virus-related disorder in a patient. Also
warioayhsiess by the invention are nethods for trgaitnge@o025809

preventing a viral infection or a virus-rel ated

di sorder in a patient, conprising adm nistering to the

j f j f ,at. least on npound
columEhiofEodefy,) Rk IBATE rBrodhis SR et fum g PRtRR !
intermediatenearapuinusl usebuhim et preparatioATRS compPeuRds &f F§Ftdly € which

amount, of at | east one Conpound of Fornmula (1) or a
are a”iﬂﬁ‘ér’ﬁﬂat@éiﬂ"i"&%w S%‘@@@%&E@@pf thejntevmediatasandugh eaantiomeric
i BREIRBGEHS ; ier. Jhe . ,
F)UFlty. %nposlﬁ?ﬁbﬂ{grg g'#’%'ge%se U * g‘re?%a?efi pﬁa"@'(‘%?@wﬁ?'ﬁ?g* useful
in commerciahscalebputhesia obcompeundsusefliahase tea@ish lorinfev@®ntion or
l.qﬂtiﬁgt. The details of the invention are set forth in
aMENOf oMU BRRAPPIFSYTRIAMS S Ngeatits bt iTdese @newthen abiesdyrs
d/oradaly Rl ' ki t.a those descri bed
an orher gﬁﬁbgg%ﬁ%g ué,d(‘agc?lzt ﬁlt@h%'egé?@éb%nébgf testing of the
present invention, illustrative nethods and materials

are now descri bedsuCI her features, . .objects, and
advant ages of theﬂ-m&ﬁ—b—ﬂg—ave OBpparent fromthe

description and the clains. Al patents and

Pubhé a8pectitBe Prdseoht § hi§ prdiddd & ' raki i
, i ncor o,?at ede(r?er ei n dgﬁhﬁgfgr encesfé BE&FX%E% rﬁ@g&g{laﬁ?%ﬂlc
mixturgpf G Redimelimir-arebitys! 3 ds@ihexanes2sodumsuifonatesdduct

ane ok iou
compefEABEY BUmAR PLER Y B IR G s RaTR S Lk
ComporetdsddaScdndiv bl atehgs dfoinprumesiztés MaREWrépdrhliof Bf the

treati 0 reventing a viral infection or a

ComPOVPS&nggWHFbg'disorder in a patient. Definitions and
Abbrevi ations The terns used herein have their
ordi nary meani ng and the neaning of such ternms is
i ndepéndent, at each occurrence therepf.
notw { hst\ghdi ng and except where §\ﬁ$ed ot herw se, the
fol | owi ng%efinitions apply throug®gut the
speci 1| IS¢z o and cl ai nms. Chem ¢80
names| And dhemical structures ' be\ use
inter ge to describe thé
chem c¢al ®onpo RaNes refermﬁmhg {'ng bofh a chem ca
strucfurefand a chenical name and dh anbi uity exists
bet ween tygsstructure and the nang, he structure
predom nates. These definitions apdr regardl ess of
whether a termis used by itself or in c i nation
with other terns, unRasamiotMigtuwskse indi cated. Hence,

th the definition og “al kyl " applies to "alkyl" as well

© Progese RMPLISIRgG eaghng Paﬁé"ftﬁ MORY e @GRMREMNds Formulae Va and Vb

"hal oal kyl ," "alrkoxy,,” etc... As usedhyherein, and
t hroughout this dié{{osure, thév{ollo i ng terns,
unl ess ot herwise gmlitcat ed, sha¥ be tnderstood to
have the fol |l owing/meani ngs: ‘A~palient” is a human or
non- human rmmml.eenboirret, patient is a
human. | n anot her ewmgodi nment, tient is a non-human
manmal , including, byt not linited to] a nonkey, dog,
baboon, rhesus, nouse, rat, horsd& calt or rabbit. In
anot her enbodi nent, apatient is a conpani on ani mal,
including but not limted to a dog, cat, rabbit, horse
or ferret. In one enbodinents, a patient is a dog. In
anot her enbodi nent, a patient is a cat. The term
"al kyl"™ as used herein, refers to an aliphatic
hydr ocar bon group, wherein one of the aliphatic
hydr ocar bon group's hydrogen atons is replaced with a
singl e bond. An al kyl group can be straight or
branched and can contain fromabout 1 to about 20
carbon atons. In one enbodi nent, an al kyl group
contains fromabout 1 to about 12 carbon atons. In
anot her enbodi nent, an al kyl group contains from about

A a g, ”~ o oy e - o o Y




the same or different, each substituent being
i ndependently selected fromthe group consisting of
wonbges2@dskenyl, al kynyl, -Garyl, aryl, heter @iyis2007/025809

cycl oal kyl, cycl oal kenyl, cyano, hydroxy, - O al kyl,
- O hal oal kyl, -al kyl ene-O aI kyl, al kylthio, -NH2,
-NH(al kyl), -N(al kyl%j‘%q]' réll - NH heteroaryl,
“NHC(O) - al kyl, - NHC( & NHSC2- al kyl |

with sedtthiﬁ@staﬁtglundef\wmwri%qir@m@ﬁ bddﬁlbﬁbﬂfﬁé Bﬁ@ul'ﬁbé' thoiety to the C-

ar - cycl oal
2 car b%('b? éfamtf\é'ahmtzw ke g@(t@ym @ tta;-zlmlxume o%/ orinarsampounds of
Formutdel . I'n one enbodi nent, an alkyl group is

unsu stltut ed I'n anot her enbodi ment, an al kyl group
is a straight chain alkyl group. In another

nmbodi ment lH/I g oup i s a branched al kyl group.
SOTEraboq RERG 1t o:asHeEEH tharsitihe Faineimsixtush h compoinds of
Formufde Vﬂ%uwmygéﬁ%?%éﬁwg gbtp mﬁﬁﬂ’)&&'&gmﬂ ah& gﬁ%wg@slsulﬁte solution.

car bon-car bon do erern one o
allphatlc hydr ocar bon group's hydrogen atons is

7P heisth B Breieiltn sebvidaiie Frioh ét%ﬁtat‘?r?eﬁhw% aza-

b:cycl@@dtﬂ]héﬁZ@fd)%nﬁWﬁlm thé @u@&%t@@é@gbﬂ@gﬁ d%'yi%ﬁ(m{img the
contains from about 2 to about car on at ons.

corresggnqiﬂgtpugp liin® & Priiimethyir-azac bisytlofy: b@ﬂhmnebwmp@tumﬂn In
some S90S EHb SR, By N S R

mixtur@utiliEng b, potassidrampersulBterandgiNsinit?zateny! , n- pentenyl ,
octenyl and decenyl. An al kenyl group nmay be
unsubstituted or optionally substituted by one or nore
Ao e rldepREEoMAL GhY MY N RS | f
subst i télﬁ)nt bei ng | ndengﬁ ent y se ec? FHJRP Sﬂ{"ﬁ c%?r%unds 0
Formutaeo¥ila, datds <0 Rng 05Shaﬁ 6-diraethyl-3-azabioyylo[3.1 Ojmexndne-2-nitrile and

vib, w3 VR SRRl REIERA o VARG MO o e

processNdPnpridihg:al kyl ), - N( alkyl) 2, -NHaryl,

- NH- het eroaryl, HC( O - al kyl, -NHC(O NH- al kyl,

(i) - NHE8stiRg ggionic arr\tpwogeamh benayimuinenendsarsangitions favorable to
-N -0C(Q -aryl, -0X(O -
cy:K) E’??b?? MI@?’S)Of ﬁ%ﬂ&q NH 2, - C(O NH- al kyl

-C(O™H and -C(O Oal kyl . |1 n\Q,heerrbodi ment, an al kenyl

group is unsubstituted. In (gr}iﬁ her enbodi msnt an
al kenyl group is a straight & al kenyl group. In
anot her enbodi nent, an alk grayp is a branched
al kenyl group. The term "l kynyl "Gas used herei n,
refers to an aliphatic hydrocgrbon group having at
| east one carbon-carbon triple Tﬁ wher ei n one of
the aliphatic hydrocarbon group’ dr og IS
replaced with a single bond. An alkynyl E:E’é Pacniﬁ be

(ii) st reéidgbingathelatieme bEHo &Rdl a Gt Brat ?—'aﬁaftfe‘?\'iwa&@g(fl Ketdhe
about 15 carEon atons. | n one enbodi nent ?<yny

gr ctRINERWRAPhEOF P IMBout 2 to about 10 carbon at oms.

I n anot her enbodi nent, an al kynyl group contains from
about 2 to about 6 carbon atonms. Non-limting exanples
of illustrative alkynyl groups include ethynyl,
propynyl, 2-butynyl and 3-nethyl butynyl. An al kynyl
group may be unsubstituted or optionally substituted
by one or nore substituents Which may be the sane or
di fferent, each substituent being independently

sel ected fromthe group consisting of halo, alkyl,

al kenyl, -Oaryl, aryl, cycloal kyl, cycl oal kenyl,
cyano, hydroxy, -0Oalkyl, -alkylene-Qalkyl,

- O hal oal kyl, -al kylthio, -NH2, -NH(alkyl),

-N(al kyl )2, -NHaryl, -NHheteroaryl, - NHC(O) -al kyl,
-NHC( O NH al kyl , - NHSQ2- al kyl , - NHSQ2- aryl ,
- NHSOQ2- het eroaryl, - NH(cycl oal kyl), -0OC(O) -al kyl,

-0( O -aryl, -OXO-cycloal kyl, -C(Oalkyl, -C(O NH2,



CH( CH3) CH2CH2-, - CH2CH( CH3) CH2- and - CH2CH2CH( CH3) -
I n one enbodi nent, an al kyl ene group is a straight

wochad/es280skyl ene group. |In another enbodi ment, p/us2007/025809

Ili

al kyl ene group is a branched al kyl ene group. "Aryl"
means an aromati c nonocyclic or nulticyclic ring
system havi ng from about 6.\tp about 14 ring carbon
atons. In one enbodi nent, gyfaryl group has from about
6 to about 10 ring carbonSdaiams. An aryl group can be
optionally substituted with oge or nore "ring system
substi tuents" which may be € sane or different, and
are as defined herein belowj Nonlinmting exanples of
illustrative aryl groups in ayphenyl and napht hyl .
In one enbodi nent, an aryl grdg s unsubstituted. In
anot her enbodi ment an aryI ar IPormud ROy |

g ou The ferm' c 0 used herein, refers to
“SWS&@ FB"W@ dcﬁfoﬁnp@qﬁa Pimajh¥seaan havi ng

froubyagpu BjHeRaggout 10 ring carbon atons In one

enbodi nent, a cycl oal kyl has from about 5 to about 10

(ivk i nexidizingdhe hiexage produstfroneredenipgStep i) ta peywite tiekiixture

e A e

cycloalkyls i ncl ude cycl opropyl, cycl opentyl,

cycl ohexyl, cycl oheptyl and the like. Non-limting
exanpl es of illustrafive\milticyclic g¢ygl oal k}ls
include 1-decalinyl, {norkgrnyl, adamanyyl and|the
like. A cycloalkyl g omp‘canmbe option@&kly substituted
with one or nmore "rimg gystem substi¥gent$® whi ch may
be the sane or diffenqe anyd are as/defiyed herein
bel ow. In one enbodi nt,N cycl oal k group i|s
unsubstituted. The tg¢rm "cycl oal kenyl " Nas used herein,
refers to a non-aro ic ono- or multi ﬁclic_ring
system conprising fromabout 3 to about 10 ring carbon
atons and containing at | east one endocyclic double

) abotficte 37 pEHERE o Fthao it Reehin oxdZ ekt () Watn
enbwﬂiﬂmﬁisulﬁtéuﬁdie?aidﬁ@mdns%'bi@\hﬁ'é the ﬁ’én?—bfs'uﬁ@e camhan

atons. Non-limting exanple [Tustra
moneRPEFHRIL Gt Feamwa¥a-§ afrﬁic‘i/btﬁa cycl opent enyI ,
cycl ohexenyl, cyclohepta-I, 3-dienyl, and-the like. A
cyclo lker1 group can be optionalhé/substituted Wi th
one or 'ring system substituengs" whilch may be
the s qg‘oﬁ ¢fferent, and are ag, de$| Red |herein
bel ow.| I/s one enbodi nent, a cycl odKéRyl group is
unsubst {§ ut ed® The term " 6- nenbe;ééwlgploclkenyl" as
used her Ghato a cyclﬁ groyp, as
defin d a ve whi ch has 6 ¥# ﬁscar on atgns. The term
“hal 0"{ as_used herein, neans -F, -d, -Brjor -1. In
one erbodi riife$it, halo refers to -C VekS-F. {The term
"hal oakkyl " as used herein, refers to an al kyl group
as defined above, wherein one or nore of the al kyl
group' s hydrogen atons has been replaced with a
hal ogen. In one enbodi nent, a hal oal kyl group has from
1 to 6 carbon atonms. In another enbodi ment, a
hal oal kyl group is substituted with from1 to 3 F
atons. Non-limting exanples of illustrative hal oal kyl
groups include -CH 2F, -CHF 2, -CF3, -CH2d and -Cd 3.
The term "hydroxyal kyl" as used herein, refers to an
al kyl group as defined above, wherein one or nore of
the al kyl group's hydrogen atons has been repl aced
with an -CH group. In one enbodi ment, a hydroxyal kyl
group has from1 to 6 carbon atons. Non-limting
exanples of illustrative hydroxyal kyl groups include
hydr oxynet hyl , 2-hydroxyet hyl, 3- hydroxypropyl,
4- hydr oxybutyl and -CH(OH) CH 2CH3. The term
"heteroaryl" as used herein refers to an aronatic

o I L - o o g,




nonocyclic and has 5 or 6 ring atons and at | east one
nitrogen ring atom A heteroaryl group can be
wooRbs/e3edsl Y substituted by one or nore "ring $¢aie¥07/025809
" substituents" which may be the sane or different, and
are as defined herein below. A heteroaryl group is

i), BEE et oF BspRe AAFTS e RPatiptasbERE 5P € win 2
cordyanipensbunce fdofontiahe EoRedndinghalrea Yhe nAilg ompounds of
enconpasses a heteroaryl group, as defined above,

whi fldfmudas Vigeand MiBled to a benzene ring. Non-limiting

exanples of illustrative heteroaryls include pyridyl,
pyrazinyl, furanyl, thienyl, pyrimdinyl, isoxazolyl,
I sot hi azol yl, oxazolfyl, thiazolyl, pyrazolyrq

furazanyl, pyrrolyl,| py olyl, triazolNl/
1,2, 4-thi adi azol yl, jpyragi nyl, pyridazi gl,
qui noxal i nyl, pht hal pgj 8iy%, g oxi ndol ylg &% g
I mdazo[l, 2-a] pyridipyls n¥idazo[ 2, | - bjit s\azqgl yl ,
benzof urazanyl, indo] yls, _aa&® ndol yl ,(Ripenzisgn dazol yl ,
benzot hi enyl, quinol|n N ol Nt
qui nazol i nyl, thienopyrigidyl, pyrrol opwidyl],
i m dazopyridyl, isoq 'noligxl, benzoazgindolyl,
1,2,4-triazinyl, benzothiaz Tyl and th ?ike. The term
"heteroaryl" also refers to partially saturated
heteroaryl noieties such as, for exanple,
t et rahydroi soqui nol yl, tetrahydroqui nolyl and the
(vii i k@ptiddan?ﬂzdww RYaceid @i RASMHitri 8@7@86%@5 formed in
6- menbered heteroaryl group. In another e di ment, a
het ®fegdivi) Iin §reopiesesceobamaltobokaf the tFarmata/R-@QHda provide the

term. 6- terqaryl.' as used herein.:. refers to
a hergg%gfﬁpﬁgﬁgﬁgg(§§mﬂ@¥§ﬁﬁﬁogﬁﬁwg?sRﬁFeﬁhWQja@dHPng
atons. The t "het erocycl oal kyN' as used herein,
refers to a naog-aromatic saturatedy/nonocyclic or
nulticycligsgﬁﬁg system conpri Si 3 to about 10 ring
at ons, wher éf; rom 1 to 4 of f ®g atons are

i ndependent i nder of the ring
atons are c 3 ' a
het er ocycl oal Kyl to about 10

ring atonms. I n anogher enbodi nent, a hgterocycl oal kyl
group has 5 or. 6 r'nﬁ atons. There are no adj acent

oxygen and/orEQWWWh? bt oms present OFRUEHEE) i ng system

Any ri i lL,eal ik | y J 5t :

or o DCHe 819 8B SUBSEIE ARHE PO QIVEY AR 5 substituted
- N( @By}, cYQ{oRdisyl o subgtitated eyeiodikweandsuch prot ect ed

het er ocycl oal kyl groups are considered part of this

i nvention. A heterocycl oal kyl group can be optionally

(viigubsptidnaligdrdatingreesSlutidm bethe Mb&uRYSHeder compounds formed Step
substituents"which may be the sane or different, anc]n

ar e(VAl3 Wierq ARl Hereihagieidanvative tmpracigjiate the tarafigracid
heCe Bt PR RIS BB (Y i hygid 8

t he correspondi ng _

NonFbimulal Ing tee aopipesingfofifdrisid B fry SEMAEYEbh®f the mixture.
het erocycl oal kyl rings include piperidyl,
pyrrolidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, thiazolidinyl, 1,4-dioxanyl,

t et rahydr of uranyl, tetrahydrothiophenyl, |actam

| actone, and the Iike. A ring carbon atomof a

het erocycl oal kyl group may be functionalized as a
carbonyl group. An illustrative exanple of such a

het er ocycl oal kyl group is is pyrrolidonyl: In one
enbodi nent, a heterocycl oal kyl group is a 6-nmenbered
het erocycl oal kyl group. In another enbodinent, a

het erocycl oal kyl group is a 5-nenbered

het er ocycl oal kyl group. The term "6-nmenbered

het erocycl oal kyl " as used herein, refers to a

het er ocycl oal kyl group, as defined above, which has 6

ey . o,




system substituent” is as defined above. The nitrogen

or sul fur atom of the heterocycl oal kenyl can be
woopbs/esdsl y oxidi zed to the correspondi ng N- oxicd@yS2007/025809

S-oxide or S,S-dioxide. Non-limting exanpl es of

illustrative heterocycl oal kenyl groups include

 somb hdnghtC SHSRERIT By by S P HEARYELAL R b, o

treating thi, dipe _\Mltetar aneyal hydride, rprdﬂerably litBiuymy atumhinom hydride, Red-Al®,

and boger%[grgq%}elmr}égﬁ%tﬁy,ﬁl{nl o |8§ng %r ?Zgl)rlnreyembodlments itis
preferr@b W%ﬁ?@é @ﬁﬁy"?"’gﬂ? f h&SH‘ﬁéﬂg ';Hg,ﬂﬁ\?%t%b (iii) by hydrogenating the
compofuhdm ammﬁmﬁm&%yydrogemdamscgrefer{alymsitigﬂé@’bemdn and
nyerogiy 4 s ARGRBIRESHS el EE, B SRp VoKERBeFE np escuced
compoﬁblMﬁanBféd Gigdoa® imikeby fBeting t1%d Pyrréiidine bl‘b?ituE@& Y Step (i)
exanpl e of such a heterocycl enyl group is:
with arb%@@ehmmprlanaépémpetseﬁaw@m snbrebaprate lm snmembmoemnents
tis ot 8585 KEORh RN R R SH AR BIBAL AR h i o

haloantiné end@mobe@hémi‘yyderg@mlog'@mtnhgnm hatoarTite tcedn imine, for
pﬁgter ocycl oaIE " as used herein, refers to a
exam ¥R

twrtBe perivan h'eﬁte@ﬁ N-gRIOFR: puGHRAMRIEEREOCERFEs fesgrbed in @
US. plovisifial AppSatiohied Bhbr dddiiof¥ BoERT TOOSTRLOIES o
Novemdrer@B8oR2807.c or non-aromatic ring system which, for
exanpl e, replaces an avail abl e hydrogen on t he ring
system Ring system substituents may be the sanme or

h EbeeaihbodAdhtdah Sep Memertq@nﬁﬂeyreasﬁﬁg:&e% ftfé)P?etf@ﬁed to

grou consi sting of alkyl, alkeny éc&h ,
react t eﬂr@meanwurea:fa:omoundsw|F@rrvulaeﬁéa end Mgk an orgamc solution

admlxc%?gﬂﬁ%ré@ﬂg(%;wg l[({%eéoﬁfut@ylna%olfﬁ@émoﬁtrﬁéﬂw% tas% "), the

cyano—a@dactysttepalt & ;krreie/rrecato/bse b@dhum tdnide as daoQrce ol él}émyde from
| oxycar bonyl , aral koxycar bony

which l%ﬁ@xx 9 i 'S aﬁeﬂyaé%ﬁf%%meﬁmt&%"ﬁm Sstmllmnswptlonal hydrolysis
step ( b“ib’ﬂstd?éférre@rtb' éé?'hPoutr\ﬁE ﬁ{l}’é%}h‘sﬂp la+rﬁ/ Hieth hol.
Ky ocyc

het er oar al kyl t hi 0,” cycl oa ete
-0C(O-alkyl, -CC(O-aryl, -OC(O -cycl oal kyI

%’E&s#@%ERE'??J‘)}F&QZ'%QWERE(%%D“%%N%&@M%HS Bréferred to

preciptéteNife Yesirvbehentioer an#oriuladwitea cRRalStaBri€lacid derivative
different and are i ndependentDI%r sel ected fromthe

selectey Hap diotrialdeying- taﬁamaeeg(ela /k9|andai+9¢nzqwa teatakiglacid ("D-

08T S £ c 88y TS YAS Sl ERLAIG sty

[3.1. O]aemmam@rhwammmmm |adjoateainbodintets atinABg (o@ﬂ@nal

ach n a ring system Exanples of such
precup%tilcgt §te£r @/naéttlﬁ r@%éreg OB/ ECBitAlA BrdtndsRied epaatipyer of Formula
= in AR 60 80 PR GAESNEN i o AL UARR, S
derivative seleetddyfdomgemep tolub e -tatrigreatic ¢ Laﬁ)ml )sarrcfphlaeﬂﬂoyl L-

rom t he indicated u pr ov

tartariq gt S @ﬁtﬁgtﬁwsaqrsmpgaﬁm RePMOG¢ 8 @&%W@@veﬁa@ of (18, 2R,
eX|st|ng ci rcunst ances i s not exceeded and that the
substitution results in a stldble conpound.
Conbi nations of substituents and/or vari abl esare
perm ssible only if such conbinations result in stable
conmpounds. By "stable compound' or "stable structure”
is meant a conpound that is sufficiently robust to
survive isolation to a useful degree of purity froma
reaction mxture, and fornmulation into an efficacious
therapeutic agent. The term "optionally substituted"
as used herein, neans optional substitution with the
speci fied groups, radlcals or nnletles The terns

o o o,



or processes described herein or well known to the
skilled artisan (e.g., chromatography,

woR0d/083%g8l | i zation and the like) , in suffici egtr/uNa607t0¢5809
to be characterizable by standard anal ytica
techni ques descri bed herein or well known to the

[ At ted that an
SR)mEth 4 elyF 3 erebley SRR Bifbder ot Bamfiaer he Mlrncee
desired salt frert #etsu peaimamssol\ﬂmf’dﬂeiﬂltemiyoa@thhé%ré@bi%té saft of the

assuned, to have the sufficient nunmper of hydrogen
undesiged,arantiodersati sfy the val ences. When a functiona
group in a conmpound is termed "protected", this means
that the group is in nodified formto preclude
m:@#mrrasdesﬁdmfehe @e?ein@'rm/gatiorﬁ e Wborsmtcﬁdhéiiﬁtewémate
t C ound i s subjected to a reaction. Suitable
compobﬁna?é’g?gﬁﬂu'ﬁr\fﬁjﬁsaw ﬁs‘%e recogni zed by those with
ordinary skill in the art as well as by reference to
standard textbooks such as, for exanple, T.W G eene
et al| Protective Groups in organic ntHesis (1991),

Wl ey, York. \When any variabl e\fe.qg.,| aryl,
heterwcygf@, R, etc.) occurs noref%than dne tine in

any co MBnt or in Formula (KYSers@®L1)|, its
defini[tjfon qmeach occurrence is fi'nddpendent of its
def i ni[t%bn gXFﬁ% ot her occur ce P unlless ot herw se
not ed., Pr8drugs“va sol vat am0g§” t hed’conpounds of the

i nventi onfare al so cont enpl at ed her®i n. di scussi on
of prodrugg.§ s provided in T. H g L and| V. Stella,
Pro-dfugs as Novel Delivery Systens (1987) 4 of the

A. C.S.” Synposium Series, and in BioreverSible Carriers
in Drug Design, (1987) Edward B. Roche, ed., Anerican
Phar maceuti cal Associ ation and Perganon Press. The
term "prodrug" as used herein, refers to a conmpound
(e.g, a drug precursor) that is transforned in vivo to
yield a Conmpound of Formula (1) or a pharmaceutically
acceptable salt, hydrate or solvate of the conpound.
The transformati on may occur by various

mechani snms(e. g., by netabolic or chem cal processes),
such as, for exanple, through hydrolysis in blood. A
di scussi on of the use of prodrugs is provided by T.

H guchi andW Stella, "Pro-drugs as Novel Delivery
Systens,” Vol. 14 of the A.C.S. Synposium Series, and
in Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, Anerican Pharmaceutical Association and

Per ganmon Press, 1987. For exanple, if a Conpound of
Forrmula (1) or a pharmaceutically acceptable salt,
hydrate or solvate of the conpound contains a
carboxylic acid functional group, a prodrug can
conprise an ester fornmed by the replacenment of the
hydrogen atom of the acid group with a group such as,
for exanple, (G -C 8)al kyl, (C2-C 2)al kanoyl oxynet hyl ,
| - (al kanoyl oxy) et hyl having from4 to 9 carbon atons,
1-nmet hyl - |- (al kanoyl oxy)-ethyl having from5 to 10
carbon atons, al koxycarbonyl oxynet hyl having from3 to
6 carbon atonms, 1- (al koxycarbonyl oxy)ethyl having
from4 to 7 carbon atons, 1l-nethyl-I-

(al koxycar bonyl oxy) et hyl having fromb5 to 8 carbon
atons, N-(al koxycarbonyl)amlionmet hyl having from3 to
9 carbon atons, |-(N-(al koxycarbonyl)am no) et hyl
having from4 to 10 carbon atons, 3-phthalidyl,

4- crot onol act onyl, ganma- but yr ol act on-4-yl ,

di-N,N(GC - C2)al kyl am no(C 2-C3) al kyl (such as

b- di met hyl am noet hyl ), carbanmoyHCr C*al kyl, N, N-d

(G -C2)al kyl carbanmoyl - (G -C 2)al kyl and pi peri di no-,
pyrrolidino- or norpholino(C 2-C3)al kyl, and the |ike.
Simlarly, if a Conpound of Forrmula (1) contains an

al cohol functional group, a prodrug can be fornmed by
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and a-am noacyl, or a-am noacyl- a-am noacyl, where
each a-am noacyl group is independently selected from

wo fes/pakey al |y occurring L-amino acids, P(O ( Qdr/és2007/025809
-P(O(Q(GC - C6)al kyl)2 or glycosyl (the radical
resulting fromthe renoval of a hydroxyl group of the
hem acetal formof a carbohydrate), and the like. If a
Compound of Formula (l) incorporates an am ne

functional groupDeachptidhst thanwhtigy med by the
repl acenent of a hydrogen atomin am ne group with

a group such as, for exanple, R-carbonyl, RO carbonyl,

?ig%s'&ﬁa%tﬂ?/gy% %&%%lﬁ@% g%e‘ﬁ%rtg%figr? ggﬁ;@%%rgg ermsI Ynless
otherwiveciadinated, shall be uanarsmodato&mveczﬁeydnoqnnsgﬁﬁieléhﬁigsa-

agk C%W”%‘%Nﬂ%é %Lrgwmé{maum steaigttior®anched
and @m&#(gn%é‘gou\ﬁ 905850%10?0%@0&_?13/ ﬁlﬂ?%l&&é %C? %%lrred %lkw groups

contalres)aaoww mmanewarbercemmsm meehannnMﬁiT, E&?fbhea A Bsdups
a am no

w”ta'ﬁg% f%%bm‘g @Tvan ﬁt°1“§/|n e cﬁm 8 raﬁhedlmyans Hrag opper
more Ibwbﬁalk%o@ps ﬁ@érﬁaﬁﬁmﬁ’ﬂngﬁy%r rBS¥I' Eﬁéeﬁéc%'edq&% Ifea® bikyl

in unsolvated as well as solvated
chain. plpweralkylt means\@ Qa’@b@ﬂitaamlgeabwlt\?émabostm baamnvmt)ms in the chain

: i i t, ntended that th
icn SOy A B s PTG 08l b s
group hﬁqlbeasmjstmnadmya)mfb’r&h@r@ SLRSRRN& WRIRhGhabe Qﬁ@@?‘ﬁh@ or
vent.i on Wlt one or nore sol vent® npl ecu

differefth, @é%ﬁyé%a?nta%e%mle.psndewoﬁmevarpm ihe groypeessisiing of

|
nalo, b ECRIEARE: BRinc MBS, Sy MR AN AP ety -
NH(CY@‘QplzKMII),eNﬂalkVBnICatbey arfd:)-FC@)ﬂrplkgl Nmﬂhrﬁmﬂg@xam& of suitable

e e elnco orated in the crystal
alkyt ofabREIuBR nESIHY CREl 1 pioRY, e sBubALBU, n-pentyl, hepty,
nonyl, eecyanma@reeeetmtﬂmﬂa@wﬂﬁétﬂvrmﬁéﬁ:@ﬁ}e Wﬂé @«’%b! e
sol vates. Non-limting exanples of P ustrative
solkeayle seans| %é“@l%&ﬁ’b’ldé@%bomretmmalemg atndasthme carbon-

carvor e WAk g BBl asow 21

about nacaruqncntonwndbe ichaml. Pyefeered eyt 8ebupR tﬂav%oét)@ﬁé to about 12
on of solvates is generall gljknown Thus, for

Carb°’b§<t8ﬁ3pﬁr %/Fhé?ﬁ ARddporg Pfeﬁerabﬂlweﬁ’ﬁw& piapaut 8earhon atoms in the
chain. @?vér%’ﬁhed@%aﬁétﬁat(&% )mggqﬂ%ye?%”ﬁh;o?ugg fg’{hg%e(?hylt Byl or

sol vates of the antifung l"'uco
propyl aaretaiteshad towal lineas afkenyl oraier "LoSiemiall@nypmeearaabeut ©f about 6
and the |ike

carbons%g}‘%tlgzge Eﬁgl-gs% %\}Hﬁy $§?§&%ﬁ torgfangﬁgdSThe tgrrrr? "substituted

alkenygrﬁeaﬁgh'eéfﬂ’gal alkéhﬂtl)groabm& Jséggt%g%@ ?ﬁgg%op‘n}ére substituents

which mayigsathe seone o diffaren, epﬁb@eestltuamobeﬁeg mﬁes;m@kjenm;gselbeted from

\ N sired armunts of 't

the ord B Ele g TR W b L e aAetpas. Srpliéry. Senfming
examdtus;ﬁfe;uut’eb@alaeb legroups MRl Ed -2-

solution at a rg?gér SBffl ci entéﬂ?gyagfomé%%sfgf]%&}ﬁi3cnﬁethylbUt 2
enyl, npanteMinoGieny Al degerst andar d met hods. Anal yti cal

techni ques such as, for exanple | . R spectroscopy,

show t he presence of the sollyent (or water) in the

crystals as a solvate (or hydrate). The term

"effective anmount” or "therapeutically effective

anmount” is nmeant to describe an anobunt of conpound or

a conposition of the present invention that is

effective to treat or prevent a viral infection or a

virus-rel ated di sorder. Metabolic conjugates, such as

gl ucuroni des and sul fates which can undergo reversible

conversion to the Conpounds of Fornula (1) are

conten‘pl at ed |n the pr esent |nvent| on. The Con'pounds
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may be fornmed and are included within the term

"salt(s)" as used herein. Pharmaceutically acceptable
woldoo$es2sdgon-t oxi ¢, physi ol ogi cal 'y accept abl e)pcgald2807/025809

are preferred, although other salts are al so useful.

Salts of the conpounds of the Fornmula | may be forned,

fug d of Formul a
oo a5 AP apRAY hotdp By BRRe PR rintainia ejanstine arbon-
carborampumbond ancwhili 8y 56 efraryht QPBra'nEhé‘@ faﬁP cb\ﬁ@ri%@” Labout 2 to

QYECI |tates or in an agueous medi um
about |1y ¢aran atamisdm thecshain Rreferead alkynydigroups rmetabomemabout 12

carorf ST fine BREA I forg BFIEABAqutZ GEEE st doms in the

chain. (Baapd:‘rmdsméémﬁ'taesnefowmfréﬂ@ﬁer dlkﬂ@@&rﬂsoéd% methyl ethyl or
ln% 0 rg ? gdr0|od|des | act at es, "mae

propy ‘c%%{%& & foAdNear alkyph chaineflewarramayEsneans akmu;é.’,to about 6

carborP¥ ey |ﬁ5theEH91%pJ¥TgEr‘?ﬁ13yp6é3 r:9 tes%'?ﬁa%é‘(}ﬁ?i@m”g examples of

succi nat es fes, ‘tar
suitableckynybgroups rnliede ¢thyayl, bmmmylas Buteryll 3-asathylBlgn{ihe-pentynyl,
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substitabef BRees! b Bré )Sub'ﬁﬁué%ts%léﬁ gCHE t*ﬁ%?}'a‘??e or dlfferer]t each

phar maceuti cal conmpounds are di Scusse
Subst'tyﬁnbbelse didependantly seiacted drom theegroup ddnaistibg ok atkfyl aryl and
cwma?’pgr maceutical Salts. Properties, Selection and Use.
3 02) Zurich: Wley-VCH S. Berge et al, Journal of
PAgyl'means aoairorﬁatle ﬁmcydl&ﬁr)mﬁl%ﬂdhc]nr{b%gs%m%%Hﬁ;ﬁ‘hsmg about
6t %\’é r nat i ona| Phar maceuti cs 201
°a o at&lms Pﬁ%ferﬂfbéwbe@ &to Mtdlmrbmemms rjhe aryl
em@) t The e
G B B Ry G Ml dre G R 3R which
may b@‘ Iﬁf@e Samekﬁmdtlfégrenﬂ'laedearellascdecﬁsad eereineNongiemipgy ak@dples of

h t I b | t
B T TN St
S‘Blétemaryl”l rh8andTan arsh Bt ﬁﬁio@?&l%adrtrﬁultlﬁk&@ rh"&ssﬁ@érhrbompnsmg

salts such as cal ci um and magnesi um sa

about gf te ﬁbevb%rlag B4Qnes, pretarablyaheiue S to m@ant t0 aingratsns simokhich one
or mord%fth&EVif {;%’f@ﬁ%' gh Misneht &Hély |a§§q?§§%rfangﬁa§%p|@@trogen oxygen

am no acrlrdads SUC as arginin

or sulf@asianendrt in apentvaticr. rﬂre@rwddwwrd@ﬁ?lls %nﬁ#ﬁéb@um ?&Qbout 6 ring
ents such as | ower al kyl halides

th,a .
atOmSV\‘(*ﬂ‘i‘/ smrﬂum berrtionaiky substiwteday @mor mreie'y)g zystem
t
substAS I G RIS i d ekl oAl S e AR Y pri
aza, 0&4 eathja b@fﬂr@rﬁﬂ@ésterbar(yhmMS\amejmeadsdBat)at Ieai@akmtrogen oxygen
rom des)

o s A BT RS K R et
can be @ptbﬁ\am?@&mb t‘hé'do&‘re%@@ﬁ@ﬁw?tﬂl %xgﬁa%@ lerh!?lhg ath?%ples of

pe of the invention and al aci ase S ‘are
SU'tabI@dwéer@@ﬂéawa/avredw pysazing!, furaeyk thigsylopyrimiinyl, isoxazolyl,

sotniagBf BRB20 ApeOTR R Beu Lo BAER SGrc Ty grale dpszonl. 1.2.4-
th|admzoiypq;yr@lﬂnMﬂpW@nﬁﬁequmbk@IVM)ﬁﬂgpkgﬁé’l'éEﬁwl Qr% q?%@pbﬁ’)égﬂ){/r%myl

f sters optained by esterification’of
lmldaza 20%')2 thiazelyinbenzafw@zadw. nsohdngzaingo gt peotintitezolyl,

carboxylic acid portion of the ester grouping is

sel ected from strai ght or brnanched chain al kyl (for
exanpl e, acetyl, n-propyl, t-butyl, or n-butyl),

al koxyal kyl (for exanple, nethoxynethyl), aral kyl (for
exanpl e, benzyl), aryloxyal kyl (for exanple,
phenoxynet hyl ), aryl (for exanple, phenyl optionally
substituted with, for exanple, hal ogen, Cl1-4alkyl, or
Cl- 4al koxy or amno); (2) sulfonate esters, such as
al kyl - or aral kyl sul fonyl (for exanple,

nmet hanesul fonyl); (3) amno acid esters (for exanple,
L-val yl or L-isoleucyl) (4) phosphonate esters and
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part of the present invention. In addition, the
present invention enbraces all geonetric and
waPRed/bg2e08al 1 soners. For exanple, if a Conpoungiafs2007/025809
Formula (1) incorporates a double bond or a fused
ring, both the cis- and trans-forns, as well as

vencoff S IRl ISR NI AT BERS, BeldiSpmiay

pyrrolcplyhdylt mdazopyddyu (kmqhmdhr&yﬁtWrﬁcﬁmlﬁd@Wl 1 1224 Joei ry 1 OF

chem cal differences by methods wel l
benzot{h;ﬂm{yl B‘ﬁ -skilled in the art, such as, for

e ¢ I ' .
CKARI B SHABIGH GO PO d SRASH TN s previously
descrikesh\Reefermed arakkylsrcompriseesr lowerrabkyltgreupnNOnamntmg examples of

reoneric ture hy reaction wt propr i
suitaolf PRI FGURE U He i aipheBe Samnpatnalp ey, Sneipond
to the 9§reﬂt Foldtils rediothedikyVosher' s acid chloride),
arating the diastereoners and converting (e.g
@vl@wzmgpsmealmcwr diealp inl wdéicthethe cartieyl anucarylhae as

oG8 S, PP AR B e G
exampﬁa&d)zsftsmtabmblbylafw geiupsneclade oONs lp%fﬁﬁné&y\‘}ﬁ"ﬁheoéond to the

i nvention. Enantiomers can al so be separated by
parentdg@egflsérp,ropgh th@B® col um. The straight line as a bond

h :
SCPIEAY AR ol 0h6°br G 0 i el Eomrsin
about gmaaoum ‘rﬁgcanapn adomhs ( p'neferablqramuhémo aboyt 10-oarbenateme.

Preferied Gvg Ve %ég)%gﬁga} é@ﬁ'%s' Qﬁrb%g‘ﬁ brg}%g g%a\he%yﬁlgglkyl can be
optlonﬁilryaevubshﬂlt@d Wit drien8r Piped sy§té91li‘ (sﬁﬁs J?Qﬁtsemml fhay be the

i ndicate that the indicated I'i ne

same @ft 4ifferead and aipasdefings ahayet Nootliantieg exagwptetscxmsuntabie
monc 1 TR AR 288l L 0E B SRf an

like. me-dlmltmgoaxampldsacrf suttammene;dncr¢9c|6a|k9tsynt|§déquééa¢|ﬂ
eteE%T a gof t he bond i ndicates a nethyl
”Orborav'oaga%@ an rBSé‘ €t hat bond to the atom unless
SHalo® P A EfiVh e chiBRY, b‘?&‘rﬁﬂp&eodég%ﬁﬁse@réfep}led arg flyoggy chioro

stereoi somers (for exanple i SOMers
or bromg oard mcziacpreleeradu &e)fluofo ahe cploetsent conpounds

ol e of the salts, solvat rates,

CLPBRER. Atb iR De. ERGHRE Rrdmude midodiie Blee dd B fuorine
chlorineadrttsorseg Va’ﬁo?mowﬁréifértrédi arofludiife PR@ERIYERE, such as

t hose whi ch may exi st due to asymmetric carbons on

vBInGoistemmstituant' smepne udibstifuenhattadiast iocarf aromsatic or non-
aroma(i%hg@g?%g\{ éﬁherfﬁt’g ﬁlgt Pej:@ e@rgﬁgﬂab?%ﬁgdrogen on the ring

systentiRisg aysteme sLbsfitaenss, may eecpesamy et @feMint Nt heng
ntion, as are positional isoners

indepep BTy Seiectes MERLIGIEOuR SR7HRta bhaw Siabgionng 3ralksbralkylary,
aralkeGHERPeRoarel Y&%’"ﬁﬁ%@%ﬂ AR vl rRESOL RISy, akoxy.

aryloxy, malﬂsekp,ram/l amthan adtravicyano eSarbake, AKGy@aesbriyl t hi n
t he sc | ndi vi dual st ereoi somers

nt |

Aoy o e CETRARHAEr SV R SH o . GFY Bjonyf dreteseanbalionb
substantially free of other isomers, or may be
adm xed, for exanple, as radémates or with all other,
or other selected, stereoisoners. The chiral centers
of the present invention can have the S or R
configuration as defined by the | UPAC 1974
Recommendati ons. The use of the terns"salt"”,
"sol vate", "ester", "prodrug" and the like, is
intended to equally apply to the salt, solvate, ester
and prodrug of enantiomers, stereoisonmers, rotaners,
positional isoners, racemates or prodrugs of the
|nvent|ve conpounds The present |nvent|on also
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research reagents. Exanples of isotopes that can be
i ncorporated into conmpounds of the invention include
wo H0y/@pss of hydrogen, carbon, nitrogen, OXyge@T/Us2007/025809
phosphorus, fluorine and chlorine, such as 2H, 3U,
13C, 14C, 15N, 180 , 170 , 3 1P, 32P, 35S, 18F, and

s i o SSRRR! Wy S, DS GBI ABRR e

heteroarakylt40) cwlealkﬁletydloalkerwoWdy@ﬂdﬁé’th@y@@hWaWzN Y1Y2N-
_yimd)lstrwvtlgn assays. Tritiated é H)

alkyl-, Ya¥ N Qlz apd Qe) wherﬁ"a)ﬁe@ndrYa pay bedhe samg or drfferent and

are md?g%ég%rgtﬁﬂﬁlﬁ}e& ETE)M %ag?&u?%gr%r H)&??gﬁehq alky|. @, and

aralkyli sot opes such as deuterium (i.e., 2H) may afford
rTért ai R tr],el[%%eutl c advantages resulting from greater
yelpairery NPid RPnedrogaticimen as BwticCg Rirg sixstem|qomprising
bout 31 C
about 3'to ESQM ﬁﬂcﬂeéae@orﬁ§%éfe‘?£mg*a§bu?$ ?opl i b{?rgsmse yhich

pre erred in sone circunstances
wntal@aﬁeaﬁmaﬁarb@mempn(dgubcbabo@mmmrrgd mlqmlma/r emhgb)contaln

avout 5 80680 SRERS Tk SefeT R o e ReNena vrubsutu s wih oe
or moreU'bsg lsysterngtﬁsthert@h%y iR rAé by diffeRsHt! &4 are as
gent for a non-isotopically l'abelled reagent.

def”%@bg}%ﬁ}!ﬁn imitngexasples ef s moerchscﬂynbe&e@yr)s include

oycongfer e caabherertplEoBRp s 1RE PR BT
suitablen'oumd;gnicroyclbla&epylesermbomylenyll on. The follow ng

a ev a |on,s are used bel ow and have the foll ow ng
gfﬁrﬂ@g: ey \jRBans a non-aromatic monocyclic or multicyclic ring system

comprfsﬂr%eé‘%&rt%» ) a%ﬁ@d'rﬁ'@%&!h@hsﬁ?ﬁggﬂ) about 518! 45304 §¥hy atoms, in

i s camphorsul fonic acid
which gne pr moremfmq)awpmrnnbye lsingreystdm isDBelesnent other than carbon, for

examp{le E'tg@g g*geg‘\ r{iillér 8]%% gn%ﬁgpnerﬁ%ggmg{ron and which contains at

least ctieaeberheasopaddubié bongler cQ@Mn'-rﬁtrggéﬂi‘H@ﬁ@lE%@n?here are no
Di bal -H i s diisobutyl al um num hydrrd DVF |

adjace(grlt RXYSRN a0/RAAYIHE: atemepresent in the ring system Preferred _
heterokzc(lén)q E\?U?‘)bln?é'!y %%8[195’3(6 bbdafd AXG SHAROH I bARK 478 okd &r thia

beforelthe |hemreeycleray|mb©t[ rgrbe Injgnns thianat leayt amattrim |eﬂ n?_igg%énf@t%lfur
atom r%s ) E/am ni uthexaf uoECKB}h? ghate I\I-

Pr?ft]r G BANGRMiA3A[RY @ Re PeleipeNa %ﬂYuﬁ?ﬁ@ﬁh optionally
substithyelr by“i@ne lgPMdre drig @s%‘ﬂr@u‘b% '\l@r@rgrﬁ ruﬂ%@%ﬂ Substituent"

CUCA
m: chl or oper benzoi ¢ acid H(OAc) 3 I's sod
is as defined abexg.bore R@oed & SNHBIHatqm; oétbm hete tomyolepdrdahehe optronaHy

oxind B B AR NI L S MG 50 U s o

surtableahdnocf,ycTG@zahéte@ectydlel@mgﬁd{l;fs%mhdém B'ﬂQetrﬁPmob?ndme 1,2-
ni um p-tol uenesul f onat e;

d'hydf&gww R\GE qﬂéﬂrawmw bZo’ﬁﬁéeﬁr@@mnpmdmermae hi gh

e RS0 58 UGE L BPER it 8 O L RE™0SE v e

Non-lirpiegtexamep ey of§mtat§1etds<apbwwtmérlfw|groJﬂs Beiugeld 4Hihydro-2H-
%C{ TxL‘%;met hﬂ&am nonet hane; THF is tetrahydrof urar¥
pyran, refuranyly (errodtwarefurnyl: and thentke. Nondimiting ewamplesof a
neasure of specific activity); and Ki represents the

di ssoci ati on constant for alSubstrate/receptor

conpl ex. The Conpounds of Fornmula (1) The present

i nvention provides Conpounds of Formula (1): (lI) and
pharmaceutically acceptable salts, solvates, prodrugs
and esters thereof, wherein R, R, R3, R6, R7, R10
and Z are defined above for the Conpounds of Formula
(I'). I'n one enbodinent, RL is a bond. |In another
enmbodi nent, RL is -CH 2-. In another enbodinent, Rl is
-[C(R 12)2]r- . In another enmbodinment, RL is -[C(R
12)2]r O[C(R 12)2]q . In still another enbodi nent,
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In yet another enbodinment, Rl is -[C(R12)2]qg-CC[C(R
12)2]g- . In a further enbodinent, Rl is .
wo 106%/6382082] - CC- [ C(R 12) 2] g- . I n anot her enmbagim@nhe7r/025809
Rl is -[C(R 12) 2] g- S@ [C(R12)2]g- . In one
enbodi nent, R10 is -H [In another enbodinent, R10 is
: ryl. ln sti anot her enbodi pent,, R10 i s cycl oal
sitao Bl BB S Pl o 1 hct e S imisng
exam éﬁéﬁwms@ﬂdhﬁwwctﬂ?&r@eté% & l
Fj;I;\not her enbodi nent, |sczetbg %gllrgﬂ?{@hmphﬁtrﬁnophenyi,
dihydrethispieanys ransdthadike. RlO is heteroaryl. hi another

ﬁg&g&#@w{] mg%gs asnoZn %ﬁ%ﬁnc% t&rg rrp%noqygll%aggwgpychc ring

systenewmﬂhﬁﬁgtaboaﬂg td aboteryfing Q%Héjkslrefemémkﬂ%zﬁl ut 10 ring
benzi m dazol one, lﬂgw nol i ne gui nol 1 non€, qui noxalin

atomsd[],vymg(rappg@ﬁ@orq H@Z@mmﬁgn th@rmg@wstemn@n element other than

o B o OB B B . Trre v

adjacestibsygenudratiomsdifur @orhe plesenb it theu téfij,stéml ilgr%féﬁ&j h&Rrocyclyls
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contaif 3B 600 et B EPEID AR ATE R &, AT aRIBKaATors the heterocyci
root nan% h%d?\%' tHMi it at o Ie%ﬂ a nitrd en %Sa%mf&ﬁ’ﬂgw #ﬂ%ﬁkgﬁ@'eﬁ%s Bresent
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syster by kD ER DN 8 bETRL LSSt M 00 i
The mts@gmbedulfdr@mml dfthe hété?bt%l%)ébn b'éedgﬁlroﬁ‘éWbﬂe ¥dlto the
| o, hal oal Ké - O hal oal 'kyl, Hf

corresomrag Rypxide awc;ﬁ 923&-GL0N|€ISON@ndIrR|yng eNamplas of suitable
oo e (B e B0 o ol Bl B Bl e g

thmmotrp:hcﬁlns/u isizolicinyls?, 3vdhoxdsiaayle1 mb@osalm tetrafydroRIr&AYl,

tetrahyﬁéwg; af,%ﬂ)g é\ydfrﬂtgpgzﬁlrk fh:eolaleg Lal oal kyl - OH,
"mlkenMeanyﬁnaérgNélkenN %‘o@ﬁ' in wWHEh ﬂ’M’Q’Q H%lnyl e as

one enbodi nmen [T ne or quinolfinoné
previogsly ﬁéscrdﬁedmﬁrefermarta&anwts comdinyg lsu&esiaikelmtybgirowpt Ndﬂ\Hlmltlng

examp & &aﬁgt%ge% 5!”%?@%[@ pwpgl i@Pge?ypgh%%rtr%;?yrl a%ld 2- naphthylethenyl

The bdmi terthe yalreat faglety rsathfbu h@aénké/d |. - O hal oal kyl, -OH,
ﬁN -NH2, - NHal ky )2 or - NHSO 2- al kyI . hi
%%@?ra@?%o@leﬁ@ﬁta hqﬁef%ar]dl'ﬁi%xﬂ groprin ayflicothe heteroaryl and alkyl

v LRI Bl S e TR OHAE ot . on
Ilmltlngsaxmnpiescbffsfuﬁabm araﬂ«ydgmwsss:d:ledé eréﬂylmt%kﬂi (furan-3-yl)ethyl and

cyf£l oal ter oal k hal o, hal oal
q“'”o"”gh'g"?}g%k%f‘eeb ytERl par e%f@meimtaf%gh theramsw kyl)2

oK etdNb@i kel kinkeanyi &

whi ch can brgl opt angnla‘{/&éubgl t ut dr%%hﬁ |#%vr{|c<h @’IE tqé{teroaryl and
alkenykatssas prayinusly Wapetbet. @refaeranrmetemaraukéﬁgnsmmalmdlowree alkenyl

aroun A B SR PleC s b Ble iy Froareben Sl Uonaazice 2-(pyrio 3

yh) emeg‘}*‘%r@dli ?%Etumdgg\g@ :&gﬁéﬁgépgg;hel\ﬁrﬁgﬁoﬁr%ﬂareﬁ' mBRY &hrough the

ameannbodlnents R 10 is: In another enbodinent, R10 is
- each of which can be optionally substituted with up
to 3 substituents, which aresthe sane or different,
and are selected from al kyl, cycl oal kyl,
het erocycl oal kyl, hal o, hal oal kyl, -GOnhal oal kyl, -OH,
-CN, -NH2, -NHalkyl, -N(alkyl)2 or -NHSO 2-al kyl. In
anot her enbodi nent, R10 is:, each of which can be
optionally substituted with up to 3 substituents,
which are the sane or different, and are



sel ected from al kyl, cycl oal kyl, heterocycl oal kyl
hal o, hal oal kyl, -Ohaloalkyl, -OH -CN, -NH2,
wo bg@hkogl . - N(al kyl )2 or -NHSO 2-al kyl; wher @i/ dd3607/025809
letter "N' inside a ring indicates that the ring has 1
or 2 ring nitrogen atons. In one enbodinent, RL is

B e BTSRAR 58 s O ffos

Preferr@§ Bi/diokpgiRy!e fcoRtein Io@vdﬂ aI d\ld?ﬂ-mnnmg axsytipled of suitablaer
enmbodi nent, Rl is ]r-, each occurrence of R12
<~hydroxy%kyhga¢+epsqmglupg hdfisnxymeﬁhsétanm? Rydserethdnbodi ment |

‘R Cy&ﬁ?ﬁﬁygqnﬁ@%@?&g{ (oS0 Be FOA (%f%hgfaﬁ{b‘*}yl%rgup is
replaced] Ky KirAg b}her stidstituent; sucke as ehade RFiredsabdve atditBllei aon-limiting

examplob anads T Ok SHObERDs EheBngr R ARIRC @ crelgalig-CLO)
cycloal&‘%ﬁygrdi@f—c 'o?%b!fl&rkyh\ﬂ -yt pﬂRﬁHWém?r&s'éoudsqg as

each’occufrence ‘o
prewouse,t @emrpeuo'ﬁlh&bnyﬁ to the mrenhmlmtsdbro@htthemm@w Eaprn

atom. REfElG agV SPHPS D TAT & S AT Ao iy emalef of pyable
acyl grbmﬁmetda@rfoﬁﬁpodw@nBlopdﬂoszwetrgldv@pzrydw thAandyi aht! |

anot her enbodi nent i s al kyl ene, having from 1 to 6
cyclohex@nesh at ons, and R is:other embodiment, Ris

o098 dp PRI e T it 00 R pfeﬁ%@v
descritsadh Thiethomatts thevpacéntanaietyhie ttsraugh d)hie darrbbayleNon lanitingr e
exampf% S bam ALkl exchost ol . het orocycl oal k.

anot @ebﬁéﬁ%%glﬁ%'lwb ér@ﬁp |W§Qh&hég‘ﬂﬁl grddb |§fd’s|drev10usfy

descrilved. dNorelimiting mqampjaabf suitans aikowy eebu/nstlhclupemnettaoxy ethoxy, n-
substituents

, i ch I he eren d.
propordaRBbraidr S 4Pk{ And bEeiedt i@%‘BOﬂ%foe ceﬁcfﬁaémﬁ'?v i hfough
the etHerlogygéwal oal kyl, - O hal oal kyl, -
-NHal kyl, - N( al kyl)2 or _ NHSO 2 aI kyI V\,her e| n the
'Apdesy" meansnan agy! Qrﬁgpuwww aM=AroURES AP PESMIRIS!Y

descnt‘?@( %’c&{r‘rgntf?\' té% ﬁgﬁo?en%a%gﬁgﬂﬁxfWSqﬁ@%%? ﬁfﬁ@?ﬁy and

naphtdeyoiﬁbe eohodo mmparem maietyGs @) isgh the edreotdxggen.

SRR FERUNe25S P el RGEuRINMINICh e gl oTOUPs § as
prewo@Q’?%kHﬁﬁEd NEn-imhitifd ExdvHSE3RE s@ﬂté‘tﬂ@ eﬁ@lélo‘x? g%Llfﬁ’é m@fude
cycloal kyl. In yet another enbodi ne
benzylaxy @ntHeror @vbapihtmatenenrethoxy. Tfe(mrzé 2 ?@een’qrent mnlety is through
th tanot her enmbodi ment, R2 is -[C(R12)2] g-cycloal kyl. In
ce Qﬁ{é}’ﬁ){@? enbodi nent, R2 is -[C(R12) 2] g-cycl oal kenyl. 1In

amt RehineMRdingedr -NR2 of SNH;* group in which one or more of the

R12) 2] % het erocycl oal kyl. In still another
hydroma@mﬁeﬁm q @(tmgpzy @]rqpiaﬁe@ Sy @Y §iKyl. arpup yastdefingd above.
PRARITRD e 2 b N EGH M} G Y ORKA| B Sgle of Bohydrogen

atomseiroeei rmw@en @rd;ﬁa@éd’by lahat/lagrolip \s-definedaiiRve.
enbodl ment, R2 is -C(OOH In another enbodinent, R2
-C(O OCH 3
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I n anot her enbodinent, R2 is -C(OOCH 2CH3 . In still
anot her enbodi nent, R2 is -C(O NHSO 2CH3. In yet

wod004/6850senbodi ment, R2 i S - C( O) NHSO 2CH2CH3. Pld/US2007/025809
anot her enbodi nent, R2 -C(O) NHSO 2-isopropyl. In
anot her enbodi ment, -C(O NHSO 2-(t-butyl). In

aﬂ?(wr?rt?iﬁe ﬁg mts%ﬁéfp |g%%3h“@§d QS| o%r o ¥rﬁV|ously

describedh tNwt-liraitihg dixamples cR&uitébleHRyﬁﬁ@@?@ﬁp@m?cﬁﬂié"i%{hyhﬁo
t anot her enbodi nent, In

ethyltW@aw%tﬁto anghertyttop o) he-eemd ot . mOIBSOIOLGh the sufur

SRE BRRCTEILS: Fodrdo B 2 OB vt 35 PleYIRY

descnbed)cNme’mnmng RXampdes ofl suitabletdrgithie “ isSTRALde g)h'eﬁ?'ﬂﬂl@ and

naphtishig, A6 bonge, ogr'egg%tmety?fsolyﬁfqmigwap@alfw - O( 0) NHSO
ZRﬂalﬂylthld’%@ér%?érYEralkW‘@eP Lgl iR MEﬁFr@é%Hﬁl&)grOU{? s @s

aryl t'hi azin or arylt azol -y
prewoaﬁﬂv denerbegd. N\fmsltmmug edamptenofuepsuitabBe ardiisfithicugoup.is benzylthio.

The %@ﬂhgé’%‘%m%?@eaﬁmﬂ' tfwfp.;%r en ﬁi’ﬁalaggl l’o(l;le sel ected from
MkoRYERbY: nféﬁd%@f}gﬂy BiCo- %@g%qgﬁm lss of suitable

alkoxyc%qg(v@)gqogpm mthpxycarggtylmqi ethoxy®apihgiRd) The borrhte the

CH, O NHSQ2- al kyl
pare”ﬁg?%w E@%&"“ﬁ’émﬁﬁ NHSOZC(cyB:I oal kyl of
" SHO)Ryestyl’ l«ybmnmanﬁgll-@U@b grbUpW@ﬁhﬁﬂtnﬁj@%ﬁl@@bf

suitablg, Ay B F P HO MG I APBRRYCHEOMA anA naphthaseaibonyl. The
bondt@'ﬂﬁ’é’ﬁhf@?ﬁhm%lé%rob ﬁl@%a?r};e gl kyl. In another

enbodi nment ryl. In still another
SAERNRYEAEDONRE mganq a) Rtk pHQrC{ O gralupy NonHimitieg example of a

suitablgn%q ?%%@g%ﬁm s%’ﬁggylog&%rbon}l P rg)arent Imosety is

through[tk$ BaR)clyy- het er ocycl oal kyl . I n anot her enbodi nent,
Rgrﬁldfﬁ H%%Rl 2] g- het er ocycl oal kenyl . I n anot her
Hifeny! Msan ?Iulﬁa@&] @[oHBt Brecﬁarrrgcu groupsoare those in which
e TSRS o B TR Sona 1 N e pven s

oﬁtklytsnlﬁlﬂyy r'aaans adeaﬁkyh&é@b-l groapbBisféméd droMgshardRhdse i which
ame or different, and are

the a'@ﬁ?%@'f’tég?ﬁ%né'ﬁ”kyf* e Bhgitd Thed paresarytietvtin oush the sufiny.

hAhﬁ»ﬁJl it rhyéim@éuaalrwé (Q2fstoany YThe G%MJ@K moiety is

) N
throughmpﬁ:@@ﬁwm kyI NHSOQRl 1, S(O)2R1 1 O -SNHR 1 1

h R3.is ridyl .or phenyl which
éhpun% SItI ut e %&EE ‘P&%PFR}- %b?%ﬁ&&%%@f? {moiety i1s
througsuhssumuyed with [to 3 substituents, which are the

ﬁ_gge or different, and are selected from al kyl, aryl,
dBBAr YPUONa{l Bibstituted| Reans Rptiemalysabljiutiohwdthdkeg specified

O N(R9) 2, R 12)2 OR9, R
groups %fd@f@@@ghes? %\lHE:(Og 2 -[ X ) 2] g- -[

Enantiomeric excess ("e.e.”) is a percentage expressing the extent to which one
enantiomer (e.g., R-enantiomer) is produced over the other (e.g. S-enantiomer),
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I n anot her enmbodiment, R3 is:In another enmbodi ment, R

is: In still another embodinent, R3 is: In one
woaloeh803Nt , R i s:wherein both R30 groups, togetig2007/025809

with the carbon atons to which they are attached, join

to forma -3- to 7- rrenbered ring selected fromaryl,

caloudi¥8 by 3 Btactngthe dilnes B Binout SEedh teriiniaprsiveed
dividedBy tre Uy the amosit dfleadh @nBpfioRBPaddIBEd., R is

benzyl. In yet another enbodinment, Ris: In anot her
enbodi ment, R3 is: In one errbodlmsnt Ris -H In

{
HBha SR E %feF?;nt'Mt%&w@ﬁ%ﬁsu@ma.aﬁngt ofigg
|ntermed;|atwcbrmﬂid<|yllacobruja$1t:eMnhaslcﬁdmé 26oWhiediigraséful iRGhé process for
other errbodl ment, R6 is halo. In a

preparfqﬁf’/(f%‘?o"é%ﬁdﬁ &Kc Preparajipn q)fna sPBesRandingeidionate 8 adduct
from Giﬂgdl'gieért\ﬁé : e%ﬂe (5] %&n@@%s@ﬁ%ﬁgﬂcﬁ% a%caffv llﬁ%%pﬂ and

2 of Sehepari2Znent, R6 is -[C(R 12) 2] g-OR9. | n anot her
enbodiment, R6 is -[C(R 12)2]g-N(R9)2. In still
anot her enbodi ment, R6 is -C(OR8. In another
enbodi ment, R6 is -C(O @ghdme get anot her enbodi nent,
R6 is -C(O)N(R9)2 In a further enbodinent, R6 is
-NHC(O)R\/In anot her enbodi ment, R6 is[-NHSO2R1 1 7]
I n anot hef = ~ogbodinent, R6 is -S(O) PR I'n agot her
enbodi nept, \R6 |s -S(IN(RQ)Z In one errb@,cﬁ mt R7 |i s

-H In a t erf n‘Q\Zdlme is al kyl. angt her
enbodi menty R7|is Hal oaMl I n anot her §ERE
|§7§ hydr axyal k iR) noHRer enbadl ﬁﬂent R7 ik
f | myet®™an zheg H——P%is waloalrna
further efbbdi renty - OHl. Stem 2anot her errbodl\{yént
R7 is -0 hal oaIkaIVa In one e od| ment, R7 is -gl#?o)gy
I n anot her enbodi nent, R7 is -CN. |n another
enbodi nent, R7is -[C(R 12) 2] g- OR9. I n anot her D
enbodi nent, R7 is -[Q(R 12)2]g-N(R9)2. In ¥a&:$] N
anot hk/ enbodi rren\/ Ris -C(O Ry,chkn anarher -

e qupms t, R7 j55% % D)OR9. In ye her enbddl ment ,
R O) N( R95 Step 3
Z‘ 3 ﬁ 3 2 P
N CN  NCY Ny
H H
Via Vb

Sulfonate intermediates prepared in accordance with Scheme 2, Step 2, are useful in
the preparation of the nitrile intermediates, the use of which in the preparation of
compounds of Formula Z has been described in earlier applications and in copending
application filed under attorney docket number CD06583L.01US, which is incorporated
by reference herein. In some embodiments the nitrile intermediates will be converted to
an ester in accordance with Steps 4 and 5 of Scheme 3. In some embodiments the

desired enantiomer, (1R, 28, 58) 6,6-dimethyl-3-azabicyclo[3.1.0]-hexane-2-alkylester,



In a further enbodinment, R7 is -NHC(O R8. In another

enbodi nent, R7 is -NHSO2R1 1 . In another enbodi ment,
wood/6s2568( O pRn I n anot her enbodi ment, R7 is pcT/us2007/025809

-S2N(R9) 2. In one enbodi nent, R6 and R7 are each -H.

I n anot her enbodi ment, one, but not both, of R and R

s -H In anpther . odi nent ach.o ‘ ;
the corgrid ofERRTUR St LR IQIRER 4558 Sk irat B e danee wit
Step 5 8ASbhdéme@pendent |y selected fromH, alkyl, F, O,

-CF3, -OH, -Oalkyl, -OCF3, -NH2 or -NHSO2-al kyl. In

one enbodi nent, ring Z $eh&speldohexyl. In anot her

enbodi ment, ring Z is 6-nmenbered heterocycl oal kyl ,

6- menbered heteroaryl, 6-nenbered heteroaryl or

cycl o e%.ln ano r enbodi mept, ying Z is_a 1
6- menper¥d heterogicl oalikyl. Ih s Il anoth

enbodjgrgnt. Riri nF £AS a |Gsteparbpeed™ g] kenyll .
I'n yel j/anoy her  efiboey merni—-»ny I ed
het er pakyLNJ n” sth { ¥ anat her e WRi s a
cyclo enéyl . CNn one e%tdi ment L r uwg R ef’@ogph_b

Z groups depicted above can be unsubstitutedior
opti onal Wyasubstituited with up tov3lagr oups, Vitbi ch are
the same or different, and are defined as set forth
above for the Conpounds of Formula (1). In another
enbodi ment, ring Z is: wherein the Z groups depicted
above can be unsubstituted or optionally substituted
with up to 3 groups, whicBtegr® the same or different,
and are defined as set f\qrxiiuhe%pove for the Conpounds
of Formula (I). In one e¢rbo ent, R1L is a single bond
or an al kyl ene group hav'rﬁ%s&gﬁ?‘n 1 to 6 carbon atons,
and R10 is phenyl or 6-rf® AN heteroaryl, each of
whi ch is unsubstituted orsoptiNonally and i ndependently
stituted with gpPt6idy subst N\Uehtld, wwhich are the
same\or different,| an 1
anyl ,shal o, hal oallky¥, hydroxyal ky
O a1« D) Nal kyl) 2, -OH, - L4
yI\eB>CR9, - , -N(R9)2, -NHC(O R4, /; NIROARLsalt
R 8r -SO2N(R9) 2. I n another e Rl i9
2H, and ?510 I 88 phenyl or 6-nenbere

each of which is unsubstituted or optionally and

i ndepdrmtenti@dplsubstituted with up to 3 siisstmuaisia s,

which are the sane or different, and are selected from

-CN, al kyl, aryl, halo, haloal kyl, hydroxyal kyl,
whereirPR® ahkatky!, s@si@abilamyl, ar(d Subktalied aryR aralyl, substituted aralkyl,

- O benzyl ,  -al kyl ene-

b yl, , - CR9,,_-N(R9€¢2, -NHC(C%)R8 ,
cycloalNngpsiltqted sg@jpgh,y! g,r,oupg@zzmlqd;gg selectedffem di-p-toluoyl-D-tartaric
scio (PBPRATER pafgiR g e BIACESIAICH- oty s PR

correspaingincranthieeD atd selattey, b, ieitheedi-pitolooyipDitartarate or dibenzoyl-
substituents, which are the s or differe nd ar.
D-tantg e k-840 S HRERY ITOT: b Ao Ry 4TEA1Er 25 41 G W) and diBenzoy-
- iqhel | QshRlioa| on pEhling tHie | -acid selected,
Ltart e L OB R 1 T3 o Moy s epp o 4O pcid se
that is, €AY CH-ptoluby i) MHBGARI ol dibe hrorotartaratenbodioms embRdiments the
s -CH 2-, R10 i ach .of j ch.can be optional :
desiraslastel it be AP ARG a0 o Saalit Y AR U o mbbgiments the
same or different, and aresel ected from al kyl,
cycl oal kyl, heterocycl oal kyl 20 hal o, hal oal kyl
-O hal oal kyl, -OH, -CN, - NH2, -NHalkyl, -N(al kyl)2
or -NHSO 2-alkyl ; and R2 is -C(O OH or -C(O NHSQ2R1'
In yet another enbodinent, RL is a single bond or an
al kyl ene group having from1l to 6 carbon atons; R10 is
phenyl or 6-nmenbered heteroaryl, each of which is
unsubstituted or




optionally and i ndependently substituted with up to 3
substituents, which are the same or different, and are
wosbgebed from-CN, alkyl, aryl, halo, hal oal ldr/us2007/025809
hydr oxyal kyl, -C(Oal kyl, - C(O Qal kyl, -C(O N(al kyl)
2, -OH Obenzyl - al kyI ene OR9, -OR9, -N(R9)2,

s R RGN oS T i
isolated oAb fHe §dﬁe¢ﬁ’at9ht SFRrifiRBAd M%st fhe dn%%@é‘d"é’ ?Lhﬁécrpe

substituted with up to 3 Su Ituents,
sane or different, and are sel ected from al kyl ,

Bt st ho BB b, PRl @g%(b%'i% 1.0}

hexane HHE(COMdR nd-of NoGh Q=N ﬂbhvéaronﬂﬂmahdfé’ bre kr%v&?) @dky'

or -SO2NHal kyl. In a further enbodi nent,
describgchinrthe abgverifeanioned petenisraad @aquetaéplmﬂphs aélamﬂwhuth are
t [ nde endent |y
ncomlBhE Ry ek Sori¥ offeb? Biueabe® i LivRRE-SA.
schematicallydn Sthefer4nt, and are sel ected from - CN al kyl ,
aryl, hal o, hal oal kyl, hydroxyal kyl, -C(O) al kyl,
-C(O Qal kyl, -C(ON(al kyl) 2, -OH, -0 benzyl,
-al kyl ene- OR9, -OR9, -N(R§ .% 2IC(OR 8, -NHSC2RL 1,
-S(O pRn or -SO2N( R9) 2; and I's aryl or
het er ocycl oal kenyl, each of which is unsubstituted or
optionally and mdependently substituted with up to 3
substituents, which are the same or”.different, and, are

sel ecte rom al kyl , CN haI o, hal ga\ kyl ,
hydr oxya} kyI NP‘T?FN%‘l SRy, [‘)

-C(O N -(]"Iaealkyl - NHal kylH - NHC(O) NH 2Ny

- NHC( IOkyI - NHSCRal ky - S(O)'®al kyl sy

SO2NHal kyl . In omahemoodu nt Ris -CHZ % R
I ach ef

i sand R3 i s ngzt er gtycl oal keny whi ch
i S unsubst it uREthII g a1=rd—1—nde dentd§
substituted wehagh to 3 s,ybstlt%ieé’nsfs Wi ch are the

sane or different, and are Elsel ected from,al ®yl, CN,
hal o, hal oal kyl hydr oxyal II< -C( O al kyl, C(O) NH2,
-OH, - NH2, C(O) NHal kyl, -O haI oal kyl, - NHal kyl ,

- N NHSO? | k - S(O 2a
M %%ma LAY e o SheieeAPL feket F R Réare known in
the artboﬂ‘rfé @cSmQGur@cﬂ BVFﬁﬁﬁulﬁﬂPMﬁyrb%Vbrréﬁaf oﬁ’f@r]eiaﬁ’n;ﬁ? Cf?érmﬁe s]yntheSIs

ms; R10 is phenyl or 6-nmenb et eroary
d'30|0m '@arSfL{M%M Nput?@@ﬁ/@%a@% é\ﬁawhgchancﬂinanmtépentderﬁm yetails a

etn o 52 0SB GBS IR P e wir

pubhsrmcybrodaadhnes hal oal kyl, hydroxyal kyl, -C(O) al kyl,
C(O Qal kyl, -C(O N( al kyI , - O benzyl,
_al kyl ene-OR 9, - n%@H)E;MESNHC(O) R8, - NHSO2R',
-S(O pR' or -SO2N(R9 2y and R3 is: anot her
enbodi nent, Rl is - 2-, and R10 i X phenyl or
6- menber ed heteroary CRO whi IS unsubstituted
or optionally and i tuted with up to
3 substituents, h are=4 he sa or \different, and
are sel ect ed from - cal kyl , aryly 5 o,
hal oal kyl , hydr oxyal kyl, -C(O) al kyl, “-C(O) Cal kyl ,
-C(O N(al kyl )2, -oH@" -0 benzyl, Hal kyl ene- OR9, - OR9,
-N(R9)2, -NHC(O R8, -NHSC2R1 1 , -S(O) pRp or
-S2N(R9) 2; and R3 is: In stiill another enbodi nent, Rl
is -CH2-, Ris and Ris:| another enbodinent, Rl is
-CH 2-, R10 iseach of which can be optionally
substituted with up to 3 substituents, which are the
same or different, and are selected from al kyl,
cycl oal kyl, heterocycl oal kyl, hal o, hal oal kyl,
-O haloal kyl, -OH -CN, - NH2, -NHal kyl, -N(al kyl) 2
or -NHSO 2-alkyl; and R3 is: In still another
enmbodinent, RL is -CH 2-, R10 is, each of which can be
opt| onaIIy substltuted W|th up to 3 substltuents

ependently s



carbon atons, R10 is phenyl or 6-nenbered heteroaryl,
each of which is unsubstituted or optionally and

wo Roeps@ent |y substituted with up to 3 subst ipcda2607/025809
which are the sanme or different, and are selected from
-CN, al kyl, aryl, halo, haloal kyl, hydroxyal kyl,

-C(Oalkyl, - C(OQalkyl, -C(ONalkyl) 2, -0H,
F&éa@rmmb, as @hlsquﬁ%c@B?ne s%emuw(s@h&nethwlﬂgﬁaw%paneq 2-
2R1' PR' ' or -SO2N(R9)2; and’ring Z

l_lS 1
dicarboxyliq ﬁC'dr‘U@h'ér @ﬁ:&wﬂ/ﬁuﬁwenm insa rmt@n sadventRNG treated with

acetic gﬂﬁh??ﬁ tt?e 1St ﬁ%%?)lf %ﬁﬁﬁﬁ@géﬁofbrfﬁgig%%gc% @nnc ahhydride

(FormuBaulb)stTh&ltarbm ahhydrideop@pands in thie réactiontha) barisolafe’d for use in
ame or different, and are selected from-CN, alkyl,

any of tEF)WOC‘h%ﬁeé SO ) RMeMBvlir oxyal kyl, -C(O al kyl ,
-C(O Qal kyl, -C(O N(al kyl)2, -OH, -Obenzyl,
- al kyl ene-(Rg, - OR9, -N(R9)2, -NHC(O R8, -NHSO 2R1 1
Procedure 8(:0 pRp or - S2N( R9)2 and ring Z is: PROCESS F(P

FERER PSS THA T PR B HTdal ePiinies R ee compound of

Formul&igirfaalitabe ddWé?ﬂttb QTéIJ'f'I‘?e Pﬁi@%edfthrm(ﬁé‘ill Ol'h é%'u@&@&uent step
to a process for (&Eﬂln racem c met hyl

the imids usgedyced;icamopy:ry@I QCQmPOPHQMrF@rMi\meas described

herein. Ifw %ﬁ%gﬁﬁ?od&ﬁgmsﬁ?{ tgg éﬁ@@lo% |}1 sﬁrﬁgn r%(f LCIJ 8rr111prlc§ey gcgl\?gnts
selecte@ fiontlwatéh yétrahyRafura s yraktiahol, ls@dﬂwéﬁaﬁfﬂetﬁwﬂiwm | ketone,
sul fonate useful in preparing nethyl 6, 6-dinethyl-

xylenes, 256 fepamide. 1Sua?wg>€a§@y§t3cfaf %wlnat@tﬁm@@onag&sl@mmclude for
h

exampl{eh?é‘f,Noguﬁ'?{thylgﬁxhrgtsgygﬂflhé‘gla ?éar?d"n@glb rfe. ?ﬁ@%gétalyst is employed

in the ppeseresessfa lautregesesfawlrcasSuna!eIermtdogeresoumet reageptstinelside, but are

o i BB O VS RSB T R KL Sooms

some eRtdirhahtsom s &e‘i‘éﬁréd &PEAIPBUPtheAfBACEBA it %”teﬁg)etrﬁiu?e of from

ppl ication is not an admi ssion that such publication
about 105°Goto albowtr200 &€t he present invention. Esters of
6, 6- di et hyl - 3-azabi cycl o[ 3. 1 . 0] hexane- 2- car boxyl i c
acid are useful as internediates in the synthesis of

Proced ¢ B qUAasS have utili ty for exarrpl e, as
har maceut | s. For exanp
/ggpcgn nmth@@ fgn the- Q;galgqp),@ﬂ tbe[cg)nlpotg]d efcikenmrula IV from caronic

anhydngec(f:t ose I! (is gh%%gﬁtcdq%/é%@fﬁ?to%%@%gé@%@ l'-'c?r{nula [IC which

is reducdd tohhe&ammmrrpmofaifmdmhaﬂw n by reference. This
conpound is a key internedi ate used in preparation of
the hepatitis C virus ("HCV') protease inhibitor
Sepimig the follow ng structure of formula Z: The
compound of forrmula Z is useful for treating hepatitis
Bnantermediate dliene of HermsulagdiR és prepareéy fromhearomipanimytirisfe by

ot A e BRGNP B8 S R RET o e fine

the pressrices 6f ®5olReht. dinngiri¥ lentbodmebits ¥EiHeliBvéntion it is preferred to
0] hexane- 2- carboxylic acid, which have the fornul a:

employ\@rgines Rejected FemeRaripteN Ha|aqq Al lrasgqnpqubodlments of the

venn g e et SLANSN i 55 LSRRy )

of the compound of Formula 1; H HCO Formula 1 from
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the preparation of conpounds of Formula Z which are
anenabl e to conmercial scale preparation of the
internmedi ates in high enanti2dneric purity.
Accordingly, there remains a need for nethods of
provi ding internedi ates useful in commercial scale
synt hesi s of conpounds useful in the treatnment or
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hepatitis C. These and ot her objectives and/or
advant ages are provided by the present invention.
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the Invention As used above, and throughout the
specification, the follow ngsterns, unless otherw se
i ndi cated, shall be understood to have the follow ng
meani ngs: "Alkyl" neans an aliphatic hydrocarbon group
whi ch nay be strai ght or branched and conpri si ng about
1 to about 20 carbon atoms in the chain. Preferred
al kyl groups contain about 1 to about 12 carbon atons
in the chain. Mire preferred al kyl groups contain
about 1 to about 6 carbon atons in the chain. Branched
means that one or nore |ower al kyl groups such as
met hyl, ethyl or propyl, are attached to a linear
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different, each substituent being independently

sel ected fromthe group consisting of halo, alkyl,
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I sot hi azol yl, oxazolyl, thiazolyl, pyrazolyl,
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group consisting of hydrogen, alkyl, aryl, and
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carbon atons, preferably about 5 to about 10 carbon
atons which contains at |east one carbon-carbon double
bond. Preferred cycl oal kenyl rings contain about 5 to
about 7 ring atons. The cycl oaI kenyl can be optionally
substituted with one or nore "ring system
substltuents \Nhl ch may be the sane or dlfferent and
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sui table multicyclic cycl oal kenyl is norbonyl enyl .
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t he heterocyclenyl root nane means that at |east a

nitrogen, ala{%gen or sul fur aton1respect|velé is .
B} SRR EMROHNENS YISNGIRS Wk URpcedyie ibis\Arefesiedde adlust the
e B e B 08 850 T804 3 SHR Fimging e
temperdéifre of thentnixtere atifeormiaboot@C torabsuit frU *Git bnsarfie tehn?oodlments

using R R 1 51 Hosrrel ans e Mk e ey, and

concerltedle ||t't81at\}d1\9n8>bfﬂfféh¢§bélft 15t hBoLte! /WOMGH‘IGP and replace the
azaheterocyclen groups Include 1,2,3,4- tetrahydr
r

MTBE jritheeconceptraigi Wit meiyansd vy | dus_glllmgopff ﬁw&ﬁﬁraftemylhe add|%n of
metha%%?aﬁ’ﬁgﬁwtezérégﬁllg{e%%%lhggﬂgwo}%lupi trp% reggﬁlﬁﬁ,llﬂ%eggg%{lrﬁﬂlutlon

contairdngyeaBotrmuig VIl cacdnidie id ththieeukvrmsltemetl ng exanpl es of
sui t abl e oxahet erocycl enyl groups include 3,4-d
i hydro- 2Hpyr an, di hydrofuranyl, fluorodihydrofuranyl,
Step SanEnéR&#ér‘fceSaWrﬁdtB‘nt' ng exan‘pl e of asuitable
clenyl group is
Withx edfe ek dp Stap d]diGehemd 3, thlerﬁenrmat]dnl mfga selactedesnaotiomer

salt is agéé;ﬁ&l&;‘t?ﬁngyﬁ%ﬁjpg A ah LAty Fg%/pd e” d o 8Pl | C'\Z@ae’andvnb

either: (B DEDPEXGHYD- fol%ﬂ@-t&téﬁmaéﬂpﬁﬁ@@BﬁAt @I'b@h?@ljl D-tartaric acid) to
nonocyclic or nulticyclic rin igten1co rising about

preCIptkatfedhabb‘&tZS_oW wgaralomm', optfleP Nda@dgluosl -t-tardarinuacid) or L-

0BT Mg OBl BN SHR AR B RIS 21, SREeAI Bpoun
Each aixhesd ehiraltaciiyeare cmnytg\erbi@lry swlthbre realgents. )&s mentioned above,
D-DTTA TSRS WitB e B 5 SoN SOABLATRG PERReUL M MBIt o compounds
of Forﬁ%Fa%Vﬁ?%hM'\ﬂl@Qﬂ@ @LUT@J&OMtth§ g1 GOERIL 5 éhé}ﬂlo"f‘ﬁ%esent in the

he prefix aza, oxa or t he heteroc
mixture efcomposnde oh §ormataeaVlia aadVitb, mrempngaimg theyperesponding di-p-

toluoy st Rl ORI PR Tea Fiots SDoBRERRProBii Brdente oo ) Bned-DBTA
reactsQitHHee( 1R, i2%0 SSéfén%mléh'@tplrééé?ﬂﬁﬁthé/\ﬂﬂllﬁlb‘ré’@fyco‘?r?deP%s of

same or different, and are as defined herein

Formuie VdgemdoYlie andi-DdtTdmwith theel 1Be2R: 6R) enpnticmar peesent in the

i BRI bR P A VARV P RE LB Bl fesponaing
dibenzdyi-tartdrie a@mdeaMoh ac|daet abegy 85y eharﬁmﬁnemb%@kﬁss m some
pi peridyl, pyrrolidinyl, piperazinyl, hol i ny
embodimest i ihbrafered to smaiey saivepts lnlthg-saema estad from methanol,
1, 4-di oxanyl, tetrahydrofuranyl, tetrahydrothlophenyl
tetrahydrothiopyranyl, and tlge Iike. "Aral kenyl " neans
an aryl-al kenyl - group in which the aryl and al kenyl
are as previously described. Preferred aral kenyl s
contain a |lower al kenyl group. Non-limting exanples
of suitable aral kenyl groups include 2-phenethenyl and
2-napht hyl et henyl. The bond to the parent noiety is
t hrough the al kenyl. "Heteroaral kyl" neans a
het er oaryl -al kyl - group in which the heteroaryl and
al kyl are as previously described. Preferred
heteroaralkyls contaln a Iomer aIkyI ~group.

o o o o



al kenyl are as previously described. Preferred
het er oar al kenyl s contain a | ower al kenyl group.
woNask/dsh£tst i ng exanpl es of suitabl e heteroaral lpemyls2007/025809
groups include 2-(pyrid-3- yl)ethenyl and
2- (quinolin 3-yl)ethenyl. The bond to the parent
g I Y
T B34 Bl SBIRKOAGP bR anid Y R ke RS o a rvo
of TBMEeMe@ebdof frsrafamoued: 1h¢mVai1thsoaw%mbodrhmrm oarlhleyhventron it
, Non-|limting exanples of suitable hydroxyal kyl S (ro
is preferied) toramRH A8 REXIR) AR Ae3ctRp Bt @ﬁygmyature%f;frprnéﬁggt 15°C
and ab8th £ g@ni ¢ acid group in which the -OH of the carboxy
group 1Is replaced by sone other substituent, such as
those deflned above. Suitable, non-limting exanples
nclude

O O -, alkenyl -C(O) -, ,
M Q7RG pn’&%) %Wg?%%ié bﬁr@’antrorw@ycggqs Qg%ﬁna@cqj"\er salt
precrpr@ﬁe&Wé%'*%b’éxa@ﬁ@b th@réél}{be'F"brrHﬁla“ehSF% SH 'fG’rUéxample a
s are as previously described. The bond t
DTTA oair rfprmbiaﬁly is gpnvierted g anHClesaitio mgtordanbe mnt@ttbmfouowmg

proces%ofﬁf Spﬁ%dq%@&g H’%Ssy nta %@p&oﬁj@%a%al%hrsgorma%nds in

some drabd¥iments tHeyi bolat&@ér&é‘rﬁbdmer&rs‘@tt ubxsbap@rrwawml a mxttenehisopropy!
and rclohexano " " means an ary

alcohof gn & triafesally I@ad@bimgtnagaﬁrﬁ eﬁﬂrrer@eapoidxéiéﬁr C%éEPm about 1:7

to abowsb%%é geln%ro‘?ﬁ F%tat wﬁﬂro‘rﬁ'awﬁtoﬁg@ td ESPW 58"u4uivalents
mtirn tabl e group

of hydroehtooy|lacihioh dr rsapobpamhpd)itmoryl(base/:il dmbhyz amemts:fa;ralt used),

preferaisYrya s eal U of ROt e8s + IeTTes SuRgnts using the
optronélLHCCPiHItec@lNé‘PéﬁMn QP RvhdrHeUdAVERIAIOKS p Rk'é@?%d t% cordnpletron

npr opox I sopr opoxy, n-butoxy and heptoxy
the reaction eixisie i oplerde ynsuse thatdog hydn@@h@rn@rsadimemecmltated

r o ' ' . aryl

wnen gPACHLAER FRSRo RN 3 2B AHT: KRaHEH B figh o vacuum
dried. exanpl es of suitable aryl oxy groups include phenoxy

and napht hoxy. The bond to the parent noiety is

t hrough the ether oxygen. "Aral kyl oxy" nmeans an

3 - t

S?%Ivﬂ%véﬁﬁ erg g'ﬁl'tL@d@WHﬁaﬁ g(%lgdxea?gtr o%‘r?s?r%té frtner the

presergunverthioa. at allkye appa@nmmmosedkméd ibémz pHtdRgt mady modifications,

. 2-napht aI e t d tot arent noiety js
variatigiy 808 R HEEERRr R AT AR S o1E S Aisifta Srmeldeds®and
reactrdHcoer‘i%n*s G Be i draditiedh ANSuH mEBIfRatbnd NarBYERO MY alterations

atoms on t he nitrogen is replaced by an aIkyI group as

are intgaded el bangten thespiriband scope ghiheapresrpt MveptioH3 +
group in which one or nore of the hydrogen atons on
t he nitrogen is replaced by an aryl group as defi ned
above. " Al kyl thi 0" nmeans BRAMRWESS- group in which the
aIkyI group.is as previously described. Non-limting
dxRps ethesvisq stated. ea"aﬁok%rttﬁlaﬁdg?ég%tslarﬁéIaur%Fées of commerce, and

used ﬁ?é&é#&ég %nl%%gﬂtﬁgnaﬁ?e Efa?é %%‘r Q%ﬁgf%’t'é(t c}r'%fr?ave the stated

€ paren nole NANIES
meanihgs yi the Bxampéessbalowar yl - S- group |n vvhr ch the aryl
group is as previously described. Non-limting

hnﬁP@@‘%? suitabl e arylthio groups include
phenytthi o and naphthylthio. The bond to the parent
nmoi ety is through the sul fur29"Aral kylthio" neans an
aral kyl -S- group in which the aral kyl group is as
previously described. Non-limting exanple of a
suitabl e aral kylthio group is benzylthio. The bond to
the parent noiety is through the sul fur.
" Al koxycar bonyl " nmeans an al kyl - O-CO- group.
Non-limting exanples of suitable



al koxycar bonyl groups include nethoxycarbonyl and
et hoxycarbonyl. The bond to the parent noiety is
wo Jn09eakost he car bonyl . "Aryl oxycarbonyl" nmeansd@ns2007/025809
aryl-O-C(O- group. Non-limting exanples of suitable
aryl oxycar bonyl groups include phenoxycarbonyl and
Eﬁng xycarbonyl . The bond to the parent noiety is
tthr dugh t he carbonyl. "Aral koxycarbonyl" neans an
&gl dquliva@n® O) - group. Non-limting exanple of a
1t apl e aral koxycarbonyl group is benzyl oxycarbonyl .
?ﬁghbﬁwahYgohH@”parent moi ety i s through the carbonyl .
MbdsmMEshetharyil © nmeans an al kyl -S(O 2)- group.
PreferreJ groups are those in which the alkyl group is
IMewemetttytyl . The bond to the parent noiety is through
ul fo . JAlkylsul finyl" neans an al kyl -S(O) -
m%.' rﬁ?@&l@%@%ﬁ%ﬁﬁ% are those in which the alkyl
NCNE dcetdriiy al kyl . The bond to the parent noiety is
t hrough the sulfinyl. "Arylsul fonyl" neans an aryl-S(O
i¥1=@g@mﬂ. The bond to the parent noiety is through
the sulfonyl. "Arylsulfinyl" means an aryl-S(O) -
group. The bond to the parent noiety is through the
sulfinyl. The term"optionally substituted" neans
oPt'onaI substitution wth the specified
ExamP&d{ = ,-‘"',":" ’f_’;:'..'.f'u: ¥ N DRE iea e DiICY S 130
a pe trage expressing the extent to which one
enanaﬁﬁe iis e.g., R-epantionmer) is produced over the
other (e.g. S-enantioner), cal cul ated by subtracting
the difference in th nount of each, enanti oner

producedvdiv#ggg gy the sum of the\gﬁount of eabg’
enant i ongyr . % one Lévhodi t, t@p pr esent
i nvent i gn :pr ovi deso;Zs—Sk nat—e*addZ?g of _af . zﬂ}
i nter ' compound N'n accordanceNwi th hene R;
whi ch is useful in theypcess fqﬂréreparing conpounds
of Formula Z. Preparatjiwn of a corrggpondi ng sulfjonate
adduct from 6, 6-di net hyl - 3-azabi cycl o[ 3. 1 . 0] - hexane
is presented schematically in Steps 1 and 2 of Schene
2. Scheme 2 Sul fonate gippar BG4t ahL§s Prepared in
accordance with Schené‘ng—gﬁeﬁﬁgr are useful in the
preparation of the nitrile internedi ates, the use of
[ ' e ratlon Qf conpo f Formula Z has
00 TatublERo RRBEL 178 N asBReR g oSt hea) and S mL
TBME ciraiaditinthcr e infirturd® Waki dodtbdddsdtwdbh @ Ay adg@:‘f@b.o mL of
y

nunber_CDO6583L.01 US, which is incorporate
benzylagying £3%:é4 BePet Mol eahiwas Added deonwise lowenappioknately 30

i N ' ' v an ester in . .. .
minuiogTASEF 4 BGOSR TS, B0 (BRLSLotd) qppon o
betweenbo dindert ¥ e the snikkde viaira@0BNy héatdR1@ 8nSernal temperature

6 ?-ﬂl tgylﬁg- zabicyclo[3.1
betweery 7 CRERY: Vet ﬁ“ﬁ é%'fiéPOW?é "BaintRined betwerst AT ang|180 °C for
i i t.. Qf, Lhat I ;
eoprottslee b PRl Ra iRl e UF TR pyonye
cooledvip| teetweeih 6Stapd B0 RCxand & 00fmCmpdssoVlitich @ePs\Watkbin isopropanol

was a1 i AR s 2ofied G rdem Eamerotirgl Alteendkg further o

substituted aral kyl,

30



cycl oal kyl, or substituted cycl oal kyl group, Dacid is
selected fromdi-p-toluoyl-D-tartaric acid (D DTTA)

woes/ehkgnzoyl -D-tartaric acid (D DBTA); D salpcigs2bd®25809
anion corresponding to the D-acid selected, that is,
either di-p-toluoyl-D-tartarate or dibenzoyl -

ake Lect.ed m .. .
vetweeffd §hq 89 57 orplyc b, SGafeG o il rnsnc by potd
lsoproplanbarahd dpied &t adatluRBléh to afferd -7 ng éf&hé Benanidie, 11B,
gorresponding to the L-acid selecte that is, either

(85%). dH NMRJCHE)1)-A7-3%hmp a¢hhk & 28 ( ndu%*e)né&ﬂ (sL2t}ir2 3t ¢, @H)1 120 (s,
) 1 gpg; 3‘3{}"’0"' ments the desired ester will be
s recipl’'tated and isolated by filtration. In sone
enbodi nents theundesirable ester will be precipitate
using an L-acid, and the desired ester wll be
i sol ated fromthe supedt@ptZmilCAromdlBitteri ng out the
unwant ed ester precipitate. Processes for naking the
starting pyrrolidine, 6,6-dinmethyl-3-azabicyclo[3.1
lr0$tepha>trambel(wzyhenmiertbbpnsdeﬁméibmmd; &lAIM) tcf providetheni ¢
dride lIzalre known, . and dﬁscrl bed in

corresgt REFRIANRI Jespidanse i thed %'MW'BQIS’WQ?QM%nb'A”é4 (2.4 Min
|

T e 1P TN 958k BappEs My Snpcrdfe Blove,

condenser 8od emechaningl Bliaer. thepme@meeNasawanned andyriid et 50t°Fe To

anothef KRGS gk RlBobs MillA mechrapar uire® i aelimuce
(compdur@iB hE2gy nt.Desd Wﬁadusr@lm mn Uﬁnﬁt’é@lunﬁ@tmmr@%as agitated

2005/ 0059648 Al in e 1 therein details a
5 min. apd Reded & Lis¥lepaeiution Maea%ﬂrqmmn@éi staratetnstiallowed a gentle

reflux FREThO SR IR Iuh IR IIARITLE B8] PR added o the

m|xture3 The aemmab I ot suébathlsum Wy hewcétaprmpg;hﬁ-'ﬂhe r’zhaxttére_ was allowed to
carboxylic ac ssol ved/ sus ed in

cool oy BEIPELEIEn{ O 2RAU AL Tl F94 T SRR AR g pBep it 2

mechahht%l §t"r?§re~ﬁ§§a@8ec$ F”'oféérsitﬁn @‘Eﬂd%rﬁ@ér‘%té ﬁﬁr%’ﬁ:yer(?ié‘ér " r2 .6 mol),

zrlde Formula Il). The caronic a
water (|1n4 hard (48 MZU'GOH ).s dhatsethticorwass stirred anz0 8¢ 15hwin. To

the aaBEERAGRoT BAY RN RaR BT v AR T Bull rer kvl gy The

resultntg)bitohésmomimledvas‘ hé'alémtkb 4049 °¢ ana agitatedbd! £muel Y8 mixture
yi el d ijjde of Formula Ill. In a subsequent

was a'@w@& tPh%?fﬁﬁ e S Bin: @adee@ to Wﬁeom,aw%waaisﬁ@ar@&ﬁqoﬁﬁgmhe
aue0 g e T ne ol ofh AR Kb AR TASY Py T Eippinge
organisohawmmﬂmentrdtefdnomamabecn glvteetheaiwwated amine (IIC, 191 a
95%) net hanol gopr opanol, nethyl isobutyl ketone,
o %&/‘T’%H@‘geaﬂ formani de. Suitable catalysts for
carrying out this conversion include, for exanple,
4- N, N-di net hyl am nopyri di ne (DVMAP) and | utidine. The
catal yst is enployed i nSteém3pr kisfeoroad!@f a nitrogen
source. Suitable nitrogen source reagents include, but
are not limted to, NH3, NHAOH, H2NC(O NH 2, H2NC(O H,
NigoPEdhd BotoHAESR (adchdries aR g fh MR @7@5 0,89 mol),
preferred to carry out thé reaction at a tenperature
MeOHJB6P molm ambaharcgad® g HiauspoGiQTabrfitestliand the cake washed
(Two- Steps), A second nethod for the provision of the
conpound of Formula IV fromdtaroni c anhydride (Fornul a
I1) is a three-step sequence to yield the imde of
Formula HC which is reduced to the conpound of Fornul a
IV. Step Bi: An internedi ate dione of Fornula HB is
prepared from caroni c anhydride by



reaction with a reagent selected froman aral kyl,
substituted aral kyl or alkenyl amne in the presence

wPdoogosisvent . I'n sone enbodi nents of the i nveigti@HodHo25809
is preferred to enpl oy am nes selected from Aryl CH

2NH2 and AllyINH2. I n sonme enbodi nents of the

win addNUEH VBRY 0, BB SE5E it Qo Seed 8 TG R LS s e
solutionehbeyea to & B\hctr& ihgdrogehetoe. TOGNAHItENRS 185k WiS a8ledBHEPd/C
In so nbodi nents of the invention it 1Is

(17.9 %H@?/gg’];"é)c?ri%’w@ (305h) 1 hee moduta was added tetheeydrogenator.
The nfodé b et Aol s s B0 S el Bt sl

agitatedras a@yzs W fatithle. Themataigst MaAstiteratiand tr@hyﬁroéérﬁator washed

with MEDRPR o 11 ol Sisesh oS wito donaRTEated In vasuanat 40 °C
until thé's‘ebmti?o%rﬁé%léﬁfé \¢|§cods” O KRN WESLSddd whfe R ?6 E{ng‘?xd the

to carry out this reduction using a reage
resultant grxtu e eealed t0 20 GuMotthisrmikture’ Waseamu)m i@ (180 mL) and

MTeE 480 T n8 T e et 1oumG. prdBlions s sbie an

addrtronaef@hfm‘dehé orgdniy pbase Was HeatBito N°C aﬁetcbﬁaemrhtéd at
vent selected fromtetrahydrofuran, 2-net

atmoSP'&rPaH')p@rrgpg,I,t%m cryde fesiglueywasdistijed at {Ree! mm Hg to give the
compotind oqlpra%h%me(w_@g gf_gdwzgg ?né‘és"r \fes of two or

nore ther Gud preferred to
i sol ate the product by di stllllng off the solvent. In
S0 Errbodl rrent af .t he i ventl_on it is preferred to
Exam;&l rf : , jSYGel3:1 .Olhex2-9 L of

from about -20 0OCto about 80 r . Step Bii : The
i ntermedi ate conpound of Fornmula HC can be reduced to
the conpound of Forwgila Iy using metal - medi at ed

hydr ogenol ysi s reagton CQ@’N%%I ons—4 n sone

enbodi nents it is merﬁd—t—o»usﬂcat al yst
conprising pall adi urﬂ on carbon (Pd/") in the presence
of hydrogen gas. Ongyexanple of suiyable reaction

conditions can be found in the follow ng reference: R
C. Berpotas and R V. Cube, Synthetic Conmunicati on,

P 1a%RunE g ORE bl SRR 25 Bha TR dsico
750 mLtodeIé]r amd 400 enlt of maonlnnree@L@Pcorsocg or&tﬁns@wnneb 45 mol,
|tabpg acids include, but are not limted t

1.0 eq?r’(vﬁéer afided apg the spactiearmpixtureuas agwn copled tHN@é’CorOver 1-2 hours
[ r e S
wnie HERRA ST TRENTS ool PIPURI SR AORCG ucous
AgNOs @B & §,dh 0225 mdii 8.05rexp twarstad dedrtoenampactionahixire] The reaction
sol vent s t hanol and i sopr opanol . Each

m'*‘“f%rN%ShVéa@P%?)go Befe?éﬂ and e aniAR wasA WAL D RrGeEe® it
complétfbrd@;%d corﬁb%@roﬂa the%lﬂﬂ"e' W%‘/%%Tﬁw%%tr@&n't%%rature and diluted

onpounds Formula Va and pyrroli
with 36Qwrrtu1*éBME:theJa:mmmel separaied,d uf tHéoarqudoarsHNyerSNas extracted
ed to yi correspondj ng Since the
with T B e AT B LA o S S LT G RS VS e
frIteredJG’ThélbbmréﬁfWas Pugfiddey fr@EtrérYQ digeatibensyiel Yhs % tB88riess oil
this step yields a m xture i soner corr%oun
Fornmul ae Va and Vb. In sone errbodl ments it is
preferred to carry out the d%2idation by treating the
conpound of Forrmula IV with sodi um or potassium
peroxodi sul fate and a catal ytic anount of silver
nitrate as a catalyst, preferably fromabout 0.01 to
about 0.1 O nolar equivalents of silver nitrate. In
these enbodinments it preferred to use a sol vent
conprising water or a water/solvent m xture, for
exanple water nmixed with a solvent selected from
acetonitrile and m xtures thereof.



In sonme enbodinments it is preferred to enpl oy
pot assi um peroxodi sul fate with silver nitrate in the
wobloeseyasgg of an al kal i -netal cyani de, preferaldorus2007/025809
pot assi um cyani de. I n sone enbodi nents utilizing this
oxi di ation rrethod it is preferred to enploy water as
ol i di ne

which E&E’Sf!e rate nun er g go%ﬁ Wﬁﬁgend#%{gq%?%hrmm\grv (|615 -15%

yield). l’la man (o (e:1s) 8D30r(10w=dE24-1i QRO 3 80 (HHK I EgCPat 6'6“»3?%
pot assi um gersu fate and si I ver nitrate,

er
3.49 (%d iﬁ@ écdnipauttd). ¢f06RddMIFL.0 M .T ¢z, ndai)r‘ead:t(d@ru 6.6, 1.8 Hz,
u enbodi ments usi ng potassi um

1H) 1?&&%)(%’3’90%%@%&1 lver nitrate oxidation in Step 1, it
is preferred to enploy a catal ytic anount of silver
nitrate, for exanple fromabout 2 nole%to about 10
nole % nore preferably fromabout 5 to about 7.5 nole
% conpared to the anount of substrate present. In sone
enbodi nents it is preferred to enploy at |east about

Example 3 - &tep 2aSememef? na'egasatuumd@eunm@ﬂe%uhﬁat@rﬁ@%s%?
t he am&%@ge substrate to be oxidized
al ong 3 equivalents to about 3.0
equi val ents of sodi um hydroxi de di ssolved in about 10

vol unes to about 15 vol unes water. I n sone enbodi nents
émpl Y iLrgund dopemdiastivas placed 800 velr ohwateatieambietat i on

tempeBAGIRGAHL Rt 2 o! SheeSpBiully (aiofstRitarbe,uaayes received),

The reaoﬂm Fiixtorecyas Isdleed for 10@ilRES bt AbENXIdINGurd & ndMBeneous
i ments_enpl oyi ng peroxodi sul fate oxidation In

S°|Ut'°§t éf? the Qisulfite 9/ Bfoarwasiadded avey 1 haurs 98 gatthedming a

f,
compel AR FREH 91 AR he L 5858 es e, Rkiaance v
Exampﬂaﬁoﬂ’irmmmise Bswhnga mtraammgmhpeeam mmtmr@tten@élrm?é SfNess than

35 "C., T afiBiign i tne Sl Tsee in o e4sOnHLAb IL. /M SBEORNiBhaaS
added Qd&ﬁ@ﬁéac&nbﬁ nRikRA @hditRé Sofiind reta%gér‘\ Hixtu Fé“\k%ﬁ% sﬂf\/ﬁgéor one

\MSQMTBE) concentrate the extract repl ace
hour wijile inaiataining the jeastian myjxivse lsdaoibierd temneesamhnet |/Dﬂterahdour the

organiy g despls B ol B MEear R oGS Sl e i s
phase wdsvasiedivith 50 L edWETBE M ne provi ded by the work up

directly in subsequent steps of the inventive process.
In sonme enbodinments it is preferred to forman imne

ExamBDé 4?0@‘@?@, S3n8midys | gré%rgﬁonl Ifg?élgr%acml R%agnéhg of fﬁ;m?gng

haI oafanmuiaedViudseYilent | y dehydr ohal ogenating the

hal oam ne to an im ne. Exanples of processes utilizing

this process, for exanple, preparing a chloram ne by

eograratdnisl it dPYHd ahidbiepH | h%@%ﬁ 1605 | |

N-chl oro succi nam deb%r eu des%:grl?g'%%%émn Bleoj WeS p?Jced na
1 L roysicbbeiemr@iskadsl thedtasswas sddked mver aatt minuty pend@cWe@ g of

0 n_Novenbe
sodiunt Rua B (ARELF B, CTTBr er o mer e oreivedy akadnie dal aintgiagd the
tempe%tu@@MﬁéSrbeﬁtlﬁ mitLufeat @s§ whdppate. ?H*@'\"&éctlyﬂ HE'tLﬁEWaes stirred
i mpes of Fornmula Va and Vb are converte
for 1 h@@?w@épmﬁjnw@mtm@m@em@r@mf tbe myistunel SetvedroR@C aad 25 °C.
Val and Vb2 by treating the m xture of conpounds wth
a source of sodiumbisulfité3 It is preferred to
prepare the source of sodiumbisulfite by dissolving
in sodium netabisulfite in water. In some enbodi nents
itis preferred to use a wei ght of sodium netabisulfite
whi ch provides a solution that is fromabout 1
equi valent to about 1.5 equival ents of sodium
metabi sulfite. In some enbodinments it is preferred to
enpl oy a solution that is about 10 wt. % sodi um
nmetabisulfite. It is preferred to performthe reaction
by cont act| ng the ~aqueous SOdI um bisulfite source Wi th

o o o a1 o Y 4 o Y




(MIBE), nore preferably about 16 wt% of the m xture of
conpounds of Fornulae Va and Vb in MIBE. The reaction
woCRos/sgkar ri ed across the phases by agitati ngpdings2007/025809

i mm sci bl e organi ¢ and aqueous sol utions while
preferably mai ntai ni ng the tenperature from about 20 C

At the bfiy 879 ioug 140 ml B BEHE RS Gkl paes e resction mixure and
stirred o065 Hiimk s Whild nee Aairing bbient terﬁ%er*éﬁ}?@n%% ot érﬁr{?%ﬁﬁ%queous

sodium forned_i n the agueous portion of the eacti on
layers jwege sepanatedsi The mg:anmjayermawaslnedawnb twe 83amb taliqupts lof 20
0 he reaction m xture.
s oBB300 Rt BoRAE aHS s Brdpli e tncter i1 ¢
conditions with predom nantly trans-addition of the
sul fonate adduct to the G2 position of the
azacycl ohexene conpounds of Formula Va and Vb Step 3 -

Examﬁpéasqos%é TRAE: e_fadducts

resuIF mu@eﬂdlman@mjbp In Step 3 of Scheme 2, the

m xture of sul fonate adduct conpounds of Fornul ae Val

and Vb2 are converted to the corresponding nitrile

FROROUD ASurRf bORITTAL S WM IR Ve BY Hi) S8R ¥l dtianl

cyani de source. The addition of e cyano group occurs
solutiogt Thererdine ZmOUlm ohMIBH eoletion abntatmrm:theumtrﬁéterepwwlrt Example

4 was B8 8 el B HI0 b 35 ol LU TNl S0 0ot
reacthmtrmjma'esat aAeawaﬂaﬂmgé »f 30 e onliskist | Afterahe a¥aition gtrh%UrBactlon
referentially forns one of the two enantioners, th
mixtur® was heated & raludABPEXImalRinGD 1G) archeuxed ebweurmer 5
|
rours YABI4eMin [SPRERRN 1 01 LR bkl FRED Gl o

mlxturpmahetdleldmeWébom avcekdingl 500" G mthemeagtion @h@cture untll a paste
reactiont enperature i s i ntaj ned

was oqtgtﬂ?gr g'?%%@ wem 8§§tet‘f13?1a griell a5oncerh i@ s et Mﬂ'&ﬁ );hqerﬁby
provididgl 8@ ePlsidr. OThaBoserd®dricnhe c@@l‘éﬁtto%ﬁte e'ré‘tufé’ﬁfbetween 0°C

enbodi ments it is preferred to extract
and 5 &nﬁ@dh%us@w'@waaoﬁﬁ@@dg 3ﬁem1|LLQﬁwa1€lv\Mtb Istitrmgyuntié aeclear

ionacht SRR RELOLIReA! BUBLS SOLERS peBFElF BRI AER % souor
made frohu’rmSCgtrlltdEB&Est pmoaph@t@bﬁdmmétel if GISSmQr&Wa’tére\Qaé @dded to
the reaé\gnvert the n tr| e npounds extracted into

Dagyaip

T B! MaihadempaEaibe o ens mﬁﬁb%s@ §'th@pi§"| of the

h
i A5 TSI 040 4% SRS o B SO s
solutiopiol Tute reactie cokiire gias, aglmtsd)f’uf arndtiioren 1S, miviutds while
| | om ng extraction

f
T T 8 T .
layers %ebéra‘?@d t rae MtBleos8! 14 dr s OE xirATRY WikiSe P fn ! dﬁrl\@*ﬁbé%ygﬁ was

VIb to the correspondi ng ester conpounds
added\ptp Itfbe ORyastie layery Theeasubined psjanic phases centaming he ester

oSN e LR W15 4 abeSiad? sin

solutioPxHtPledain & ,Hﬁm|y%t@@a%\été§§"5%‘%s t3f starting nitrile.
excess of base, for exanple, sodi um car onate ofr

ammonia, to neutralize the excess acid. Preferably R
in RROH is selected fromnethyl and t-butyl.
Preferably, the mneral acid4is HCl and is provided by
passing HCl gas into the al cohol reaction solvent,
followed by treatnent with a nolar excess of base, for
exanpl e, sodi um bi carbonate or ammonia, to neutralize
the excess acid. In sone enbodinents it is preferred
to carry out the solvolysis reaction at a tenperature
of from about -30 OC to about 25 OC, nore preferably
the solvolysis is carried out at a tenperature of
about -1Q0C or less. In sonme enbodi ments using

met hanol , after the deS|red anDunt of HCI has been

. . .




to conpl ete the nethanol ysis reaction, thus providing

t he conpounds of Fornmulae Vila and VIl b as the nethyl
woesbgis2sogn sone enbodi ments using this workup pictr/is3o07/025809

preferred to carry out the conpletion of the

nmet hanol ysis at an el evated tenperature, for exanple,

Exam s 0885, $0060 50 Bt AR SV D G 1

is conplete, it is preferred to concentrate the

reaction mxture toa slurty , dilute the slurry wth
fiRterA Ao sRindbattam fiask wes shaigeds! Aboml ok medhandl BEdHR5 g of D-

OSSR APLE, QORI o3, BT 0 i e

was adcbed the endirelamoxuhtioeMIBEUSol(tich grepanalif HxanHle B%?ﬁhi‘r\@
175 O£P \/\Ehat e tr| basi ¢ dissolved in two additional vol unes

tRixture Qf campoRRgH AT hermuag YilagndiVilb. wbink adgition funnel
I f.ar, a t
s QLSR8 R NHB 1) 0 HTSE WAL UL e st
mixture. § hmaa@lqmammtla‘erwasgagltamd écmibh(mrswmllefbdi h&htedub eeflux

bout 5 di t
(approRlmaEOBPE ey p Tt RLtoh Biieuties oalegdp 40:C ond the
precnphéte wWdsBEolatatEby fM@‘JEan' trheaddld§ Wé‘?@%&ﬁ%@ with thRseP60 ) M- aliquots

ume of from about V2 to abou e vol une
of methéwa@ééot%armgﬁecﬂ At 40'S uodrRreatmoaplenaito lobtan 1580® Y dfghe DTTA

salt. GG aiek v s S0 SRR LhBearbalin T st st ugsd.  ne

Enantioemuicteixogssret (18 &S, $8) winadtiomenivas Wi7rey,t he Formula VI |
racemate is utilized in Step 6 . Step 5 - Enantioneric
Salt formation : Wth reference to Step 5 of Schene 3,

|
g/ggl(l)é‘ nt‘rg\%:'ﬁs?fbée Hf/erg M%B@%@Q?ﬂ&&teg :Wé{ho$ %?JUW&%“O& with the
specifie@nhddireems| seteiutdh ‘a(bbbe ethbkeexarhabes&r@'ﬁ?é‘ant to be illustrative and

tartaric acid
not timffig, 358y HRSsrekh e & BoisEn s anchpeer pralionsitheraof vl be
appare&ﬁto WSeQﬁQj?@in@'ﬂ\Péklll% tHePArt. '—AIPJJC‘% | dljermatives, modifications and
di - p-toluoyl -L-tartahc acid R

Va“af'%ﬁ prenpnded-todall within thei sp)nttamdpso@oemfnm eradent (nveBtion.
2R, 5R) enantionmer shown. Each of these chiral acids
are commercially avail able reagents. As nentioned
above, D-DTTA reacts with the ( 1R, 2S, 5S) enanti oner
present in the m xture of conmpounds of Fornulae Vila
and VIIb and L-DTITAwith the ( 1S, 2R, 5R) enanti oner
present in the m xture of conpounds of Fornulae Vila
and VIlb, precipitating the correspondi ng di-ptol uoyl -
tartaric acid salt in at |east about 90% enantiomeric
excess. Simlarly, D DBTA reacts with the ( 1R 2S,
5S) enantioner present in the m xture of conpounds of
Forrmulae Vila and VIIb and L-DITA with the ( 1S, 2R
5R) enantioner present in the m xture of conpounds of
Formul ae Vila and VIIb, precipitating the
correspondi ng di benzoyl-tartaric acid salt in at |east
about 85% enantioneric excess. In sonme enbodinments it
is preferred to enploy solvents in this step sel ected
from nmet hanol , TBME and m xtures thereof. Wen m xed
solvents are used it is preferred to use a ratio of
TBME: MeCH of from about 2:1 to about 4:1 . In sone
enbodi nents of the inventionsit is preferred to carry
out the precipitation reaction at a tenperatures of
from about 15 0C and about 50 OC. In sone enbodi nents
of the present invention process, the enantioner salt
precipitated in Step 5, for exanple, the salt of
Fornmul ae SI and Sla, for exanple, a DITA salt of
formula SI is converted to an HCl salt in accordance
with the foll owi ng process, for subsequent use in the
synthesis of HCV protease inhibitor conpounds. In some
enbodlnents the |solated enantlonerlc salt IS

o o R TN -




preferably having a concentration of 5Mor less. In
sone enbodi nents using the optional HCl salt
WOCR/eHrSsison st ep, when the conversion has progeadsdod 25809
conpletion the reaction mxture is cooled to insure
that the hydrochl oride salt has precipitated. Wen
- j ton has conpleted, the precipitate is isolated
What '%Elgﬁﬁﬁl&atl on and vacuum dried. The foll ow ng
. A rpmndssrfmrt prepaf\d/ikdGreoes Braiviettsl tazabldydR{3.ai0ghexane-2-
further the present invention. It will be apparent to
syliepatesedium ad0Ya componpes phiermniag Vigodliand Ma-Sons,
variations and alterations to the present disclosure,
both to materials, nethods and reacti on condi ti ons,
may be practice Al'l such nodificati varj ati ons,
and al ter |o\5f1are intended to be Wlt n the|spirit
and scope of $he present invention. EX&PLES Unl ess
ot herw se [gf) (Rral | sol vents and redgent’® afe
articles o rce, and used as rec . Unl ess
ot herw se & he foll owing abbf I gtpons|have the
stated meahi nyg” i n YQudNaExanpl esNg@{s W,
mllilitersg S grams eq= equival ents THR=
t et rahydr of ur ap,_§eOH= net hanol Me= rretp%g
nmet hyl tert-butyl ether ACN = acetonit Tse
Exanple 1 = Preparation of
B. e- Di et hyI S-N-benzyl - aza-bicycl orS. 1 . 0Olhexane- 2, 4-
di one (N \/VVPhCH2NH2L|/H4PhPh-HHBI|e
thgtrérecqss PHYRE reagding an argrRnigesQiutianaefigtmige migture obf
1 eq.) and 50 nL TBME. Wil e
c%@@%fétﬂggﬁ]@% %@ev\s\)/as cooled to between 0 and 10
0C. 40.0 oVepzyl amne £39.24 g, 0.37 nmol, 1 eq)
was added dropg se over apgroxinately 30 m nutes.

After the dw&’v was gspﬁﬁﬂ._g;)e, the TBME was renoved

phenyl

by distillatifon &t betwe and 70 OC and the

m xture wa ag#al | y heqted)to gn internal

t enper atur ¢ bef\een 170 afd”180 DC. The sol ution was
mai nt ai ned tbet ieen 170 andy4,80 for approximtely 3
to 5 hours to conplete the cyclization. The resulting
witblausduwrne whsodiool kigulfite.bet ween 60 and 70 0C, and 100
mL of a solution of 5% water in isopropanol was added
and the m xture was cooled to roomtenperature. After

2.  Theyrbddssfofrctiagh 1toReienesaid & bk uite tsbardy :%@ertd WS the
i sol ated by flltratl on, rinsed with clean, col

O GGV §@th@m of {RiReds BEERIUSOHS \BQBLigM afikee S@orC@fdf@dem bisulfite

é&’%@ §Rs5I SroR Iz ind WlRonUB, (859, 1H NWR (CDCI3)
1.20 (s, 3H); 1.01 (s, 3H). Step 2 - HC fromIIS

n Ste the benzyl imde (lib) is reduced usin
3. lep/grppeg%s ‘E)fr%f‘VM gpgllap%s 1and?2 v&herel)n the organic solution % imine

comprises methyl tertiary buty! ether.

4. The process of any of Claims 1 to 3 wherein the sodium bisulfite source is an

aqueous solution comprising water and sodium metabisulfite.
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correspondi ng pyrrolidine in accordance with the
follow ng procedure. LiAIH (2.4 Min THF, 1.3 nol) was
woPloag@dsdsn @ round bottom flask equi pped W th pr/us2007/025809

tenperature probe, condenser and nechanical stirrer
The m xture was warnmed and held at 50 OC. To anot her
round bottom fl ask equi pped with a nmechanical stirrer
was added i m de (conpound HB, 229 g, 1.0 nol) and THF

5. Thé proddlss bf anfief Elamns 1 it ' ot 4 irfing-
anc? adde)c?ft opLi Al H sol g?if%;gg%ﬂ%mfgﬂﬁV%ﬁaerﬁnﬁu‘tngeflor the
reagtien bk gt pracessRaMprisied okidizingf thexpyoblideiEompbanddéiFomuuia [Va:
funnel was rinsed with THF (50 nmL) aRd added to the
m xture. The resultant suspension mag\ﬁgld at reflux 2
h. The nixture was allowed to cool toffpom
tenperature. To an additional | arg€eSFesatR bottom fl ask
equi pped with a nechanical stirrer s ayded Pot assi um
Sodiumtartrate tetrahydrate (734 g 2.8 nol), water
(1.41L) and NaOH (208 g , 5.2 nol). e sol ution was
stirred at 20 0OC 15 min. To the aqueoug sol ution was
charged the im de suspension slowy ovgr 1h i
The resulting biphasic m xture was heated to%QBgQET%%

waRteiRgRt atseiected friom Hrakkyrnd alkg-amls al | owed to settle

for 15 mn. at 40-45 O0C. The organi c was separated
fromthe aqueous | ayer. The aqueous was extracted with

6. ThEBFodesS®f Blaim Fivehereimb RN edHagadi@ ppRraf@n¥@Empound is oxidized
concentrated in vacuo to give the benzyl ated am ne

{ g
utiizing 3 693Gy LOMALSINgPIRARFUR RArsulfamase agd silven nitratem HC
To a round bottom fl ask was charged benzyl ated am ne (
179.5 g, 0.89 nol), MeOH (360 niL) and charcoal (5 Qg).
7. Thaerecessaillaim Gaghdreint taeextidation i eaciailcowayhridimd the
adq%iional NbOH]ﬁgO Qhﬁ*? To the fiftrate was added
PYLRIie aMROHEE NPy water 5PlipB Fopiaipige @t emsh one
eBuivBienbyipO@esakPpersl rROGh | fd i
g!g}_o S SR A T/e%ﬂ&k god1nt§;<g6/&$§g@ﬂﬁ§&walents
ofipiMennérales added to the hydrogenator. The
hydr ogenat or was charged with H (3 x 3 bar) and the
resul tant suspension agitated at 20-25 0OC for 6 h
8. ATirecesd frfis¢ praadsibn lof arsistiare df hitelehiom SELETRL ST oMV 1a and
ﬁ%th MeOH (2 x 100 nmL). The conbi ned sol vents were
Vincentrated in vacuo at 40 OC until the sol ution
became viscous. To the sol ution was added watgqr ( 120
m.) and the resultant myture cooled to\20/ OC.| To this
m xture was added 10 |N ( 180 nL) an®® MIBE (450
nm.). The bi phasic nixgyné agitated$L§?nnp. and
allowed to settle an |ddg al 10 mi iY/;7mEdr|gani ¢
phase was heated to 90 /QC ajd) concentk Eed, t
at nosphere. The resuljta I s, Cefe dijstilled
at 130 mmHg to give {the ﬁonpound of "Formula I|l (72.8
g, 97.8% as a colorlless liquid. Exanple 2 -
Preparation of 6,6-dinethyl YB® aza-bicvcVép3 -
gL K2S2AB p IV V To a flask were
t@ehﬂdggésﬁb?‘bf{'séﬁ%f NaOH ( 1 .04 nol, 2.3 eq.) and 134g
(ipf Ka8POB cardiic@nhytiridaveh emdyBOfinglto dbrracas 2Aididhd 6f formula
at l5 0C. 50 g of conpound IV (0.45 nol, 1.0 eq) were
addé% and the reaction m xture was again cooled to -5
0C. Over 1-2 hours while maintaining the reaction
tenperature between -5 and @70C 20 niL of aqueous AgNO3
(3.9 g, 0.0225 nol, 0.05 eq) were added to the
reaction m xture. The reaction m xture was warned to O
to 2 0C and the reaction was allowed to proceed to
conpl etion. Upon conpletion, the m xture was warmnmed to
roomtenperature and diluted with 360 nL TBME. The
| ayers were separated, and the aqueous |ayer was
extract ed

%,




with TBME. The conbined organic |ayers were dried over
anhydrous Na2SO4 and filtered. The sol ution was
woPMod/dg268 by fractional distillation to yieldpéras2e7/025809
colorless oilwhich solidified upon standing to forma
white crystalline solid conpound V, (65-75%vyield). 1H
NVR (CDCI3) d 7.30 (t, J = 2.2 Hz, 1H 3.80 (ddd, J=
6.8, 1.4, 0.6 Hz, 1H), 3.492§§d, J =4.7, 2.8 Hz, 1H)
2.06 (dd, J = 6.0, 1.7 Hz,s)HEm®m1.61 (dd, J = 6.6, 1.8
Hz, 1H), 1.03 (s, 3H), 0.68/ (s\ 3H). Exanple 3 - Step
2, Scheme 2 - Preparatiory
compounds of Fornul ae Val an Into a1l L round
bottom fl ask was pl aced 300 wat er at anbi ent
tenperature and 34.2 g of sodiu tabisulfite
(article of commerce, used as r ved) Forth@a 1i@act i on

.qixkﬁre.mas stirggngor 10 minutes at anbient to
(iDns@AHCIRgBRGIRasS Formyla B éntherdragabeprdihieydanexane
sol grheduest Bstdada jever 1 hours, 208 g of the imne
conpound of Formula V'in the formof the MIBE sol ution
prepared in accordance wit \Exanple 2, Procedure B

whi | e nai ntai ning the rea(g)t_s”qu)m xture tenperature at

| ess than 35 C. The additignm Yunnel was rinsed with an
addi tional 10 nL of MIBE wWQi cp was added to the
reaction m xture and the combi ned reaction m xture was
stirred for one hour while i ntai ning the reaction
m xture at anbi ent tenperatur ter 1 hour the
organi ¢ and aqueous phases of react i m xt ure
wer e separated. The aqueous phase mg%“&%gﬁ%d with 50
nmL of MIBE., Exanple 4 - Step 3 , Schene 2 -
Preparatiogpn of nitril onmpounds of Fornul ae Via and
(o £l adhe Pamanial Formbrb dedib HAMNES #eapar od
i n Exparelaet.8)he3@ne! aced in a 1 L round bottom fl ask.
To the flask” was added, over a 10 m nute period, 17.6
g of sodiumcyanide (article of comerce, used as

(FEBkEEHs e PR B Rl sleltih T pase iure

M xtemprisiag tis¢ imined of GorrhulzeWa whi \Ve: mai nt ai ni ng the
tenperature of the mxture between 20 C and 25 C. At
the end of 1 hour, 130 nL of MIBE was added all at
once to the reactionxture and stirred for m nut es
whi | e mai nt ai ni ng antien&V{enperature. The organi c and
aqueous | ayers were gepargked. The orgagic |ayler was
washed with two 33 i} & fFqudoRs of 20s/%6aquepus NaCl
sol ution and used in |Exanpl e 5. Examnpfe - Step 4 ,
Schenme 3 - Preparatiqn egt er conpqunds \of rmul ae
Vila and VIIb. Into 4 1L und bottom¥$| a8k was pl aced
168 g of HCl as a 28 (wt. % net hanol sol ut'i on. The
entire anmount of MIBE sol utfon containimp thehitrile
prepared in Exanple 4 was added to the nethanolic HC
over a 45 mnute period while maintaining the reaction
m xture at a tenperature of 30 C or less. After the
addition, the reaction mxture was heated to refl ux
(approximately 50 C) and refluxed for 5 hours. After 5
hours a partial vacuumwas applied to the reaction
flask and MIBE/ Met hanol /HCI m xture was distilled off
wi t hout exceeding 50 Cin the reaction mxture until a
paste was obtained. To the #8rm paste was added all at
once 130 nL of MIBE, thereby providing a suspension.
The suspension was cooled to a tenperature of between
0O Cand 5 C. To the suspension was added 130 ni of
water with stirring until a clear biphasic m xture was
obtai ned. Over a 10 mnute period the entire anmount of
a solution made from 13.8 g tri potassi um phosphate
nonohydrate in 66 nL of water was added to the
reaction mxture while maintaining the tenperature at

| ess than 5 C. The pH of the




10.

M.

12.

reaction m xture was adjusted to a pH of 9.3 by adding
36 nL of 10N NaCH aqueous sol ution. The reaction

woHoss/ersswas agitated for an additional 15 m pER$s2007/025809

whi | e mai ntaining the tenperature between 0C and 5C.
Agitation was discontinued and the | ayers separat ed.

h : racte h 66 .nL o BE .
Qi SROHEEHE R4 o BiBOb i BauEA I SieiEhodien hawin
or gsolium pisasfas te prﬁvajdmhegratnb%lﬁﬁﬂt@radé@@p@é’fﬂgéur?tfs of Formu|a
Formula Vila and VIIb were washed with a 66 nlL al 1 quot
of VYo% ¥ W&ol ution and retained. HPLC yield
cal cul ated 75% pased on anount of starting —_
nitrile. Exanpl e 6 tep 5, Schene 3 - Pregipitat|on
of D-salt ester|congound of Formula Sl. Int@za 1L
round bottom fl a(gk:‘v\a?,?]charged 175 m . of, rtét"hz?ﬁgol and

69.5 g of DDTTA} Y eating to 50 Ctoo

sol ution. Over (B?IJI‘ period, into thngl agk was
added the entirp a\pu s:@N\AITBEsqution ed {n
Exanple 5 contalning 175. of the mM3@¥re OE
compounds of Fofnulae Vila and VIIb. The addition
funnel used to add ¥h® solution was rinsed Vbt 10|ni
MIBE whi ch was added to the reaction m xture. The ]
reaction mxture was agitated for 3 hours while being
heated to reflux (approximately 50 Cto 55 C). The
(viparebtimy thexmixterevebisiofbedduet dHpailis BdRESS l?%ﬁeﬁt ) with a

was i sol a{eed by flltratl on. The solids were was

wi t$PUFR ebCYaNGedeyct dafarm the cererperdingmixtuce of therdtrile
drigfn l{:}gﬁ{ e to obtain 58.6 g of the
DTTA S%urﬂﬁ%f atlagw?lé@‘l}ﬂg t\F;Vas 50% based on the

anount of nmethyl ester used Enantlorrerlc excess of (

T%R' 2S 5?) enag oner % 5%, Whil e the present
RPLATESSIPT e EgiE R Al Qtﬂmfﬁﬁugﬁe Stﬁpélanwﬁtrtadcﬁvt by

redctiRg the drpeciitth cisgipodi ments set forth above, these
exanpl es are nmeant to be illustrative and not

limting. Many alternatives, nodifications and ot her

THEBLIANS A ShiLb s SRRRLS AL RABRR Slrormula i

re’dm:nrfg smp (tihss aadiedasuitay Wﬁﬁo?ér%tlbﬁtrﬁéﬁi@ﬁéd qith @l pa/c catalyst.
within the spirit and scope of the present

invention.What is clained is: 1. A process for
TRE %‘ngg(éaér%gofgarwsﬁftg%ﬁgtgéég J?u%hgg% Ita osoﬂéépwlgg%t%gg([v? is carried out
bF@rpmbas vamgriaing tkéati8g tha €, HDimethry!- GQ‘mar-blsycL‘IG[S 1. O]hexane

a nlcslutlonofalm ne m xture of
Bl kif ki e iSzie PRoRt fraPYYs BesERsssmpemLliate and
akilged hitrb® catalysthe process of Claim1 wherein said

sodi um bi sulfite source reacted with the organic
solution of imne is an aqueous solution of the sour ce

TR A A L 5 AL AL R o
miktarebnitile conglng o1 Rgrndia Yia bAd Wb SHAYd m§e§$|P§g

tertiary butyl ether. 4 . The process of any
trgajreent Witte peTiner#@cihin the niesends ofarssigobel ditharFormula R-OH to

geveis Suﬁ?ﬁ%@é@&_lﬁé}ﬁ@{t%fog e%@’a\gqesrt%a%r};draﬁg@n% AfsFarmyla hand la

further conprising providing an i mne for the reaction
by a process conprising oxi@dbzing the pyrrolide
conmpound of Formula IVa: Forrmula |IVa wherein "R" is
selected fromH, alkyl and alkyl-aryl. 6 . The process
of Cdaimb5 wherein "R' is H and said pyrrolidine
conpound i s oxidized utilizing a reagent conprising
pot assi um persul fonate and silver nitrate. 7 . The
process of Claimb5 wherein the oxidation is carried
out by adding the pyrrolidine conpound into a
MIBE/ wat er sol ution containing at |east one equival ent
of potaSS|un1persquate and from about 0.01 to about

~ A ~ o oy

1Y

11%




13.

14,

15.

of silver nitrate. 8 . A process for the provision of
a mxture of nitrile conpounds of Fornulae Via and
woMobgosys@® VI b the process conprising: (i) reagdig2007/025809
caroni c anhydride with benzylamne to formthe 2,4
di one of fornmula libFormula HB (ii) reducing the dione
of Fornmula HB to the 3-aza-benzyl - bi cycl ohexane
compound of Korfrula HC, Fornul a iii) reducing the
conpound of F&nula HC to 6, 6-Di hyl - 3- azabi cycl of
3.1 .0] hexane: Z(iv) oxidizing th exane product from
redu0| ng St (R ) to provi de Ure conpri si ng
the inines/pf Fornmulae Va and Vo reacting the
m xture of ¢o duced i pxidi, tep (iv)
wi th sodi um Ri sl f ke ?ngrow de éR)t'? ns \SRsuI fite
adduct conpounds Formula Va-S and \b-S; (vi)
reacting the m xture of bisulfite adduct conpounds
produced in Step (M) with a sourcell®f cyano adduct to
fo sgpd\ﬁq' el ‘ ' I
cowgtﬁgslggm@ornu g%ﬁ?'%dé@i’gu%nﬁt%éwlr%rglekgl SL*bStltUted
C araikyg, oyotoakyl yasubstituidee cyeldatiyng Step (i) is
carried out by reacting the dione with Li AlH4. 10 .
The process of any of Clainms 8 and 9 wherein said
Th‘é%?@@éé‘éjoptldﬁwm“farth@r IRl dcj‘@heSEt@B df't#éa)tlnbsa sémflbﬁ%f the
out by hydrogenati on nedi ate /| C cat al yst
mixture Dhesier soampoundszofy- amuts hiand 18 with a_Ohmhldaaancwldjderlvatlve

o BACHPABS R bl bRE D8, B e aBUREF g st otrer

the Gbimpvang df Pofedid NoStrePcdrhpblindvof FodAueXadtathk@id solution of
reagent conpri sing postassium persulfate and a sil ver

theyMixtyfe catalyst. 12 . The process of any of Clains 8

to 11, further including the step of hydrolyzing the

m xture of nitrile conmpounds of Fornula Via and VIb
Thiegeroeess of Gtaam {¥whebgintthe dantanit agidtderaative & séleatgiddfrom di-p-

tolyPyartere Sear ¢ B ERaN A e bedeeyigs-anagt aag uo- DB A" thereby
préagm s saft of e R isays -hzlthy! 66 /Imtsi-8- é%db%ydo_

substituted al kyl, aryl substituted ary

(3. ér@?:eyane amboxwa@oermraldmr cycl oal kyl or
substituted cycloalkyl. 13 . The process of Claim12,
further including the step of treating a solution of

THef‘m'oﬁbsé of €l ﬁ&Wh"er@lﬁftﬁ@l@@r@érl@écﬁfﬁefmbﬂvé |§1§@|eb'@d from |-di-p-
chiral tartaric acid derivative to preci

t°|PﬁY|hl|- @aﬁ%&mldédgﬁﬁpe)(éégé dibepzoykk ttartpec Aeicsalt (“L DBTA” ),

[ I | or
tngiEbY eCbatp <Rl TS 2R SRERRIAD SN2 1
azabiclyalog3. 1 DjhexEne- Ematrlemsﬂaxb €l amitionied. wherein t he
tartaric acid derivative is selected fromdi-ptol uoyl -
D-tartaric acid ("D DITA") and di benzoyl-D-tartaric
acid ("D-DBTA") thereby precipitating a salt of the (
1R, 2S, 5S)-nethyl 6, 6-dimethyl -3-azabicyclo- [3.1
. 0] hexane- 2- car boxyl ate enantiomer. 15 . The process
of Claim 13 wherein the tartaric acid derivative is
sel ected from | -di-ptol uoyl -

40



L-tartaric acid ("L-DTTA") and |-di benzoyl-L-tartaric
acid salt ("L-DBTA"), thereby precipitating a salt of

wo 6sds2d08, 2R, SR -nethyl 6, 6-dinethyl-3-  pc1/US2007/025809
azabi cycl o[ 3.1 0] hexane- 2- car boxyl ate enanti oner. 16.
The conpound of Formula Va-S Va-S 17. The Conpound of

16. The'OH RUMB-oPF¥RnSIa Va-s

17. The Compound of Formula Vb-S

i
(S _% (R
fl SE
(S)
2 5 4
NaO-S N
3 H
Vb-S



