Synt hesis of CCR5 Receptor Antagonists Field of the
I nvention This application concerns the synthesis of
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4-[4-[ (R -[1-[cycl opropyl sul fonyl ) -4-pi peridinyl](3-
fluorophenyl ) met hyl ] -3(S)-net hyl - 1- pi perazinyl]-1-[ (4,
6- di net hyl -

pyrim di nyl)carbonyl ] -4-net hyl pi peri di ne. Background
of the Invention

4-[4-[ (R -[ 1- [cyclopropylsu'fonyl) 4- piperidinyi](S-
6 df mobhe Syrfhedls o e RedeptorARtadgonists 1
pyri m di nyl ) car bonyl ] - 4- met hyl pi peri di ne] has the
structure shown below (Forrmula I): Fornmula | The
conpound of Formula | is an antagoni st of the CCR5
receptor and is useful for the treatnment of AlIDS and
related H V infectiopgeld 6EtR MepBbar s have al so been
reported to nediate Ce ranster 1n inflammtory

di seases such as arthritis, rheumatoid arthritis,
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Background of the Invention

4~[4-[(R)—[1-[cyclopropylsulfonyl)—4-piperidinyﬁ(3-
fluorophenylymethyl]-3(S)-methyl-1-piperazinyl]-1-[(4,6-dimethyl-5-
pyrimidinyl)carbonyl]-4-methylpiperidine] has the structure shown below
(Formula I):

Formula |
The compound of Formula | is an antagonist of the CCRS receptor
and is useful for the treatment of AIDS and related HIV infections. CCR5
receptors have also been reported to mediate cell transfer in inflammatory
diseases such as arthritis, rheumatoid arthritis, atopic dermatitis, psoriasis,
asthma and allergies, and inhibitors of such receptors are expected to be
useful in the treatment of such diseases, and in the treatment of other

inflammatory diseases or conditions such as inflammatory bowel disease,



di sease. This conpound is described and clainmed in
United States Patent No. 6,720,325, the disclosure of

wWoR006/074230 | ncor por at ed herein by reference. RePET/ER6/000262
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is also made to patent appldcation Serial Nunber
(Attorney Docket # CD06221 LO1 ), filed concurrently
herewith which relates to certain rotaner salts. In
vi ew of the inportance of antagonists of the CCR5
receptor, new, novel nethods of making such

ant agoni sts are always of interest. Sunmary of the

I nvention In one enbodi nent, the present application
teaches a novel process of making a conmpound of

f oriutisle |sc!er$'§s cmacw@dn Qifan&ﬁa'ﬁt' k@}ebudrsaﬁd SRt @dhdgtom

a conpound of formul ere is selected from

t hdisgasapl s womnaung l@fdesgub@d aewl?@wgylun Uniteyl, StatesPatent
gF@IO %%tthg l‘?ﬁs@( ﬁqﬁé%‘?m‘iﬁy'ﬁ |ﬁ%c§ré5rqted herein by reference.

di ( p- reReferepbe iy hisoahiged to panephapylrambhﬁ;enal Number ------
(pmet hoxyphenyl henﬁ&meth and t-butyl carbamate

(" {AttRreey Daglgt ;?CF@ Tadiled Gﬁﬂ?lﬂfée@}%fd@e&‘@ﬁ%@Ph fglates
of g(Cbz), CZ3CO (where Z is a
ha Ooegﬁ@ﬂqg%ér%ét{%yl silylethyl carbamate, 1-nethyl-1-
phenyl etrhyiewceairthaerieipertaned of ghtaganisésraf the CERSaeseplior, new,

Carng\a}el mefho%is of making such antagonists are always of interest.

Summary of the Invention
In one embodiment, the present application teaches a novel

process of making a compound of formula |. The compound of formula | is

prepared from a compound of formula V:

=3

where X is selected from the group consisting of: p-methoxybenzyl (PMB),
allyl, methoxymethyl, benzyloxymethyl, trityl, pivaloyloxymethyl,
tetrahydranyl, benzyl, di(p-methoxyphenyl)methyl, triphenylmethyl, (p-
methoxyphenyl)diphenylmethyl, and t-butyl carbamate (“t-Boc”); and Y is
selected from the group consisting of: carbobenzyloxy (Cbz), CZ5;CO
(where Z is a halogen), 2-trimethylsilylethyl carbamate, 1-methyl-1-
phenylethyl carbamate, t-butyl carbamate, cyclobutyl carbamate, 1-
methylcyclobutyl carbamate, adamantyl carbamate, vinyl carbamate, allyl
carbamate, cinnamyl carbamate, 8-quinolyl carbamate, 4,5-diphenyl-3-

oxazolin-2-one, benzyl carbamate, 9-anthrylmethyl carbamate,



nmet hyl cycl obutyl carbamate, adamantyl carbamate, vinyl

carbamate, allyl carbamate, cinnanyl carbamate,
w@2@paion2ly| car bamat e, 4, 5-di phenyl - 3- oxazol | PERUSI86/000262

benzyl carbamate, 9-anthryl3ret hyl

car bamat e, di phenyl net hyl carbamate, S-benzyl carbanmat e,

nmet hyl carbanmate, ethyl carbamate, di phenyl phosphinyl,

benzenesul fenyl, RCO (where Ris C - eal kyl),

benzoyl, and other comon acyl groups, with the

proviso that X and Y are not the sane group (e.g.,

both X and Y are not t-Boc sinultaneously) since the

i nventive process utilizes the differentiation of X

an diphemyﬂ'eethyh@arbamate,oﬁ-beoz?lbaibamatemﬂeﬁmd@gifbarhﬁl@, ethyl

i nvention . Q. can .be sel ectiv renoved wi t hout

ot PRRtATey SiFRayPRO SV B Seias Telup RS oWbRte R 18 C:.

segamyl?,! BB RMdUthed @amARinSsdyl YRIvps| W?ﬂ%“th@%r{aﬂso that X

protecting group of the conmpound~of 'formula 0

pr 88dcéeate pelthe samegraupr (eud.abdih X dnd(b presnof Byt at i ng

t he. n f.faorpula VI. with where. W= a |ide or

5 ¢ r SrQERRAIENY sineR Y Bmafinicerey Ulirgp Idpforentatdn of X
r eapdigndéeth¥ reaclicicédmitieisPempldyaa ih fise ﬁ%ﬁﬂaﬁﬁe.gf, X can
formula VIl and then reacting wth hydrogen bromdée to
pr 88 Feeativelydemayednyithau @ffesting ¥or nul a VI 11

The inventive process comprises the sequential steps of:

(@)  selectively removing the X protecting group of the compound
10 of formula V to produce a compound of formula VI:

=
spel

(b) sulfonylating the compound of formula VI with
0

|
>

(0]
15 where W = a halide or triflate,

to form the compound of formula VII:
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VIT1I (d) reacting the conpound of forrmula VIII with
(i) an agent containing a leaving group G where Gis
w@2doeavi2mg group sel ected fromthe group consiBCT/N§2008/000262
CN, Z, OSO2R1, OCOCZ3 and benzotriazolyl, wth Rl
being an al kyl or aryl group and Z is a hal ogen, and
(ii) the conmpound: to formthe conpound of fornmula I X
| X and(e) reacting the conmpound of formula I X with a
Gignard reagent in a suitable solvent, followed by a
wor kup, to yield the conmpound of formula I. The
i nventive process to nake the conpound of fornula I
has numerous advantages including it is econom cal and
can be e@i| yewosingdhe.Y pexecting groupdforh tiee compound of

et R SRS b ErPlia kb Nereoth bEmdsBdrodveinet

an¢y@tctiromidel 885 forAeld VIII' OnS apply regardl ess of
whether a termis used by itself or in conbination

with other terns. "Acyl" neahs e H C(O) -
al kyl -C(O) -, cycl oal kyI-C(O)aryI- C(O)- and the
| i ke. The bond to the parent nd\gty dys through the

a0

o/\\
5 VIII
(d) reacting the compound of formula VIil with (i) an agent
containing a leaving group G, where G is a leaving group selected from

the group consisting of CN, Z, OSO,R', 0COCZ; and benzotriazolyl, with
R’ being an alkyl or aryl group and Z is a halogen, and (i) the compound:

Oj\j_l fgi(l

O CHs

10

to form the compound of formula IX:
F\©
2 \/,O/\ N W

IX
15 and



"Al kyl" means an aliphatic hydrocarbon group which may

be strai ght or branched and conprising about 1 to
W@b@a720 car bon atons in the chain. PreferredpPel/k§1006/000262

groups contain about 1 to about 12 carbon atoms in the

chain. More preferred al kyl groups contain about 1 to

about 6 carbon atons in the chain. Branched neans that

one or nore |ower alkyl groups such as methyl, ethyl

or propyl, are attached to a linear alkyl chain.

"Lower alkyl" neans a group having about 1 to about 6

carbon atons in the chain which may be straight or

branched. The term "substituted al kyl" means that the

al kyl gf@up megcting theompauredofifprrula X withvaeGrignard reagent

su [ S i ch the sane or. different, each

su@‘z{’isﬁ’ﬁgﬁ@ %039‘?{8’ foﬂ%/ﬁgﬁ’a’e%wr)\yk%ﬂ%l& thelf %T]Eﬁf‘md of
r farpnul@msi'sting of halo, alkyl, aryl, cycloal kyl,
gyano, hydr.oxy, al koxy, al kylthi o, am no, -NH(al kyl),

- NH( cycITHgIiRyEntive. piosess 10 make dhe sempandd-of fa@nmiall kps .

> e byteRos REYEMREED BTing i B el apdishTe iy Siiec-

" ARyl sul fonate” means an al kyl-S(Q2)-O group in
whi ch the al kyl group is as previously descri bed. _
Preferred groups are those in which the alkyl group is

Lover al kyl. The bopdedfptibfi otih€lhyditiGhY |S through

the oxygen. 5 "Ary nocyclic or
mul ti cy€EXceplrwheresstateshotherwise, the following definitions apply

10 throughout the present specification and claims. These definitions apply
regardless of whether a term is used by itself or in combination with other
terms.

"Acyl" means an H-C(O)-, alkyl-C(O)-, cycloalkyl-C(O)-, or aryl-
C(O)- and the like. The bond to the parent moiety is through the carbonyl.

15 "Alkyl" means an aliphatic hydrocarbon group which may be
straight or branched and comprising about 1 to about 20 carbon atoms in
the chain. Preferred alkyl groups contain about 1 to about 12 carbon
atoms in the chain. More preferred alkyl groups contain about 1 to about 6
carbon atoms in the chain. Branched means that one or more lower alkyl

20 groups such as methyl, ethyl or propyl, are attached to a linear alkyl chain.
"Lower alkyl" means a group having about 1 to about 6 carbon atoms in
the chain which may be straight or branched. The term "substituted alkyl"
means that the alkyl group may be substituted by one or more substituents
which may be the same or different, each substituent being independently

25 selected from the group consisting of halo, alkyl, aryl, cycloalkyl, cyano,
hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),,
carboxy and —C(O)O-alkyl. Non-limiting examples of suitable alkyl groups
include methyl, ethyl, n-propyl, isopropyl and t-butyl.



ri sing about 6 to about 14 carbon atons,

;?gPerabls about 6 to about 10 carbon atoms. The aryl
wW@e@ap72an be optionally substituted with one BCT/IB2086/000262

"ring system substituents” @hich may be the sane or
different, and are as defined herein. Non-limting
exanpl es of suitable aryl groups io |nslude phenyL and
napht hyl . "Cbz" neans carbobenzyl oxy. "Cycl oal kyl
means a non-aromatic nono- or nulticyclic ring system
conprising about 3 to about 10 carbon atonmns,
preferably about 5 to about 10 carbon atons. Preferred

I i ngs contain about 5 to about 7_rir_1_g 15
g%/glrrgé f VI%HEgn%gﬁbe@ﬂS@T@kylﬁq%ﬁ@- @oupon ehictothe alkyl
! : I or _1odo. . .
oS asTeRUSl W ritd: Sfdenti 8RB piglgse in which the
roAty@oup islower alkgyThe bondng tise parint GRSTBR i§ 'ti‘%ugHQHé
3 bR out 10 ring atons, 20 preferably about 4 t
abou¥&t;1'ri ng atons, in which one or nore of the atons

in the tA [ i . C on
7 or Preparar el rormae TR o e gPi G Sstem
al 6BPH¥INg mboyhBita @bouh 14 Thgen atons) prefeyatsiy aboaks &8 Bbout

b o Sereht 3tins? RSl G038 ceibe lbinnaly substiist weh one or
ri moratringssysténe substituents"avhiel .&yf be the same or different, and
are as defined herein. Non-limiting examples of suitable aryl groups

10  include phenyl and naphthyl.

“Cbz” means carbobenzyloxy.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about
10 carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring

15 atoms.

“Halide” means fluoro, chloro, bromo or iodo.

“Halogen” means fluoro, chloro, bromo or iodo.

"Heterocyclic" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms,

20  preferably about 4 to about 7 ring atoms, in which one or more of the
atoms in the ring system is an element other than carbon, for Preparative
Example nitrogen, oxygen or sulfur, alone or in combination. There are no
adjacent oxygen and/or sulfur atoms present in the ring system. Preferred
heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza, oxa or

25 thia before the heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. Any —-NH in a
heterocyclyl ring may exist protected such as, for example, as an -N(Boc),
~-N(cbz), -N(Tos) group and the like; such protections are also considered
part of this invention.



25 thia before the heterocyclyl root nanme nmeans that
at least a nitrogen, oxygen or sulfur atom

WO e@ppTRIvely is present as a ring atom Any -MNEI/US2086/000262
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het erocyclyl ring may exist7 protected such as, for
exanple, as an -N(Boc), -N(cbz), -N(Tos) group and the
i ke; such protections are al so considered part of

this invention."PVB" nmeans p-nmethoxybenzyl. "Triflate"
means trifluoronethanesul fonyl. In one enbodi nent, the
present invention discloses a novel, easyto- use
process for preparing the conpound of forrmula |I. The
process conprises: (a) converting the conpound of

f or mul a"PMB’ Inhedrs ;&nm:thpwbml'nzgf formula Il by

ti h, t trod X
where YTl Bepds Tl menasisufoRdnei ot fng- ot
p- met hOWBﬁé‘ékﬂboGPrW@\t' tﬁ’é BVésen'Fﬁf\)é%MH‘a#q%ses a novel, easy-

benzyl oxymet hyl, trityl, pivalo
t ela-H§ @regess forbmemrmg dilneé pompoliag \qf fiennydlx veT e process

str thyl, (pnethoxyphenyl) diphenyl nethyl and
E@gﬁﬁgégpis preferably prmet hoxybenzyl (PMB); (b)

r eact i nga)t hecomrgrad thedEormPbUnd af fdrmut 1Ih a suitabl e

reduci ng ook
t
LT

to a compound of formula Ill by reaction with a reagent that introduces a

group X:
COOEt
T
X

[

where X is selected from the group consisting of: p-methoxybenzyl (PMB),
allyl, methoxymethyl, benzyloxymethyl, trityl, pivaloyloxymethyl,
tetrahydranyl, benzyl, di(p-methoxyphenyl)methyl, triphenylmethyl, (p-
methoxyphenyl)diphenylmethyl and t-Boc, and is preferably p-
methoxybenzyl (PMB);

(b)  reacting the compound of formula Il with a suitable reducing
reagent, followed by purification through formation of a bisulfite salt and
subsequent treatment with a base, to yield a compound of formula IV:

O/CHO
N
N

v

(c)  reacting the compound of formula IV with (i) the compound
of formula:



reagent, followed by purification through formation of
a bisulfite salt and subsequent treatnent wth a base,

W o00gioed2d0 a conpound of formula IV: 1V (c) reakCT/N§00616¢00262
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compound of formula IV with8 (i) the conpound of
formula:and (ii) a conpound selected fromthe group
consi sting of benzotriazole, a nitrile, a halide, an
al kyl sul fonate, a hal oal kyl sul fonate and a hal oal kyl
acid, preferably benzotriazole, and (iii)

3-f 1 uor ophenyl magnesi um brom de, to yield a conpound
of formula V: V where Y is selected fromthe group
consi sting of: carbobenzyl oxy (Cbz), CZ3CO (where Z is
a hal ogen), 2-trinmethylsilylet 5 carbamate, 1-nethyl -
1- phenyl et hyl carbamate, t-but car bamat e, cycl obutyl
carbamate, 1- methyl cycl obutHN™ car bamat e, adanantyl
carbamate, vinyl carbamate, allylycarbamate, cinnanyl
car bamat e, 8-qui nolyl carbanat €] 4Ys- di phenyl - 3-

2;%@%{%%0%]%%5 ei%‘tf‘ﬁ@ rba%g c%%tslqsrtl Igrcr;:f\tb@rglzo’criazoIe, a
S- !
hﬂn@ybmlaéﬁaﬁ %Jky!mmbtec%r gﬁw L&%@ét erea@(ﬁakw

di phenyl phosphi nyl’,” benzenésu
G acigh f?ratﬂ!éh@ﬁmtrlamleoah@(lllbaﬂimmpflgdylrgagrmumdndmlde

5 i VR PO ISR L o ™ PO

O

where Y is selected from the group consisting of: carbobenzyloxy (Cbz),
CZ5CO (where Z is a halogen), 2-trimethylsilylethyl carbamate, 1-methyl-
1-phenylethyl carbamate, t-butyl carbamate, cyclobutyl carbamate, 1-
methylcyclobutyl carbamate, adamantyl carbamate, vinyl carbamate, allyl
carbamate, cinnamyl carbamate, 8-quinolyl carbamate, 4,5-diphenyl-3-
oxazolin-2-one, benzyl carbamate, 9-anthrylmethyl carbamate,
diphenylmethyl carbamate, S-benzylcarbamate, methyl carbamate, ethyl
carbamate, diphenylphosphinyl, benzenesuilfenyl, RCO (where R is C.
salkyl), benzoyl and other common acyl groups, and is preferably
carbobenzyloxy (Cbz), with the proviso that X and Y are different such that
X may be selectively removed;

(d)  removing the X protecting group of the compound of formula
V to produce a compound of formula VI:



X may be selectively renoved; (d) renoving the X
protecting group of the conmpound of formula V to
wee@doze7a conpound of formula VI:V | (e) sul fBeIyUS10061000262
t he compound of fornmula VI 9th a cycl opropyl sulfonyl
noi ety, where Wis a halide or triflate, to formthe
conpound of formula VII: VII (f) renoving the Y
protecting group fromthe conmpound of formula VIl and
reacting with hydrogen brom de to produce the
di hydrobrom de salt formula VII1: VIII(g) reacting the
conpound of formula VIII with an agent containing a
| eaving group G where Gis a |eaving group preferably
selected fromthe group cegsis{ing of CN, Z OSO2R1,
0OCOCz3 and benzotri azol yl, m.ii Rl being an al kyl or
aryl group and Z is a hal ogeq t he conpound of
Formula Villa: Forrmula Villa 1o‘iEir1the compound of

formula I X 1X and O/\N
HN k/N\Y

\
(e)  sulfonylating the compound of formula VI with a cyclopropyl
> I
ﬁ—W
0]

5  sulfonyl moiety, where W is a halide or triflate, to form the compound of
o,
a0

/\\O

formula VII;

VIi
(f) removing the Y protecting group from the compound of
10 formula VIl and reacting with hydrogen bromide to produce the di-
hydrobromide salt formula VIII:



(h) reacting the conpound of formula I X with a
Gignard reagent in a suitable solvent to yield the
waeoomponn2do of formula |. As stated above, X andPOT/E8H06/000262
not the same noiety since X0and Y are to be
differentiated under the reaction conditions enployed.
The preferred protecting group for Xis
p- met hoxybenzyl (PMB): p-Methoxybenzyl (PMB)The
preferred protecting group for Y is carbobenzyl oxy
(Cbz): Carbobenzyl oxy (Cbz) Protecting groups are
soneti mes naned as carbamates herein for convenience;
for exanple Cbz could be referred to as benzyl

car bama{(g) andesatingathelvonduurdesffotraakil N with ah eigeqt)
is perfornmed usjing 2,3-dichorg-5,6- djcyano-1
4 CBQ'F?i’HﬂQ@HSﬁ\é'”ErQrWPﬁ WB@&%@e‘ﬁladeaMWchPH@ preferably

tr oPIoR o B8 GBRbChRGRg Rl B0, CRORR, 0608z, o
i s bénzoffiazolgk pyitht Bi‘:bemg amatkyban érly) gioippand Arisrachalegerg and

strong acids s S uric acid, hydrochloric acid,
5hya?% 6WPEng€¥§%"ﬁBFﬁgh%%ulfonic acid and the |ike.
Preferably, the protectpon i SH?@COW@|IShed usi ng
nmet hanesul foni ¢ aci d. The \j step (9)
conprises (1) converting conpgunaQf
O CHs

Formula Vllla

to form the compound of formula IX:

10 IX
and
(h) reacting the compound of formula IX with a Grignard reagent
in a suitable solvent to yield the compound of formula 1.
As stated above, X and Y are not the same moiety since X and Y
15 are to be differentiated under the reaction conditions employed.
The preferred protecting group for X is p-methoxybenzyl (PMB):

3

HsCO
p-Methoxybenzyl (PMB)



formula VIIl to a free base by use of a basic conpound
and (2) reacting free base with an agent containing a

wo e@siong7@gr oup G and the conpound of Fornul a W¢T/a52006/000262
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Formula Villawhere Gis a lleaving group preferably
selected fromthe group consisting of CN, Z, OSO2R2,
OCOCZ3 and benzotriazolyl, wth R2 being an al kyl or
aryl group and Z is a hal ogen. The term "an agent
containing a leaving group G' refers to a conmpound

t hat upon reaction as shown herein, |eaves a noiety G
descri bed above on the corrpound bei ng reacted. Thus,

t he above-noted phrase "where Gis a | eaving group

pr ef er alflhg prefestadeproteddingt droup fo is catiobenagory§ (Cbk):
Z, OSMZR2, OCOCZ3 and benzotriazolyl" nmeans that the
corrpound (agent) contains in it as bqgpded noiety CN,
Z, OSMZR2, OCOCZ3 or benzotriazolyl, jang then | eaves
the CN, Z, OSQ2R2, 2 peqzot Li 'yl upon being
reacted with the cofso Formof'a WM to formthe
result of said reaction.
The nore preferred [agent d¢pntaining a | eaving group is
a cyanating agent anv Sel ected fromthe group

consi sting of: HCN, acetone cyanohydrin; cycl ohexanone
cyanohydrin; a m xtur &:ﬂbobelmdc)mm)and Ti (OPr) 4, a
m xtur eP?étegﬁr?d bloups dle dstmed bR ad i bandtes Rareia for

and a cyani
convenience; for example Cbz could be referred to as benzyl carbamate

and so forth.

The deprotection in step (d) is performed using 2,3-dichoro-5,6-
dicyano-1,4-benzoquinone or trifluoroacetic anhydride. Preferably, the
deprotection is performed using trifluoroacetic anhydride.

The preferred W in step (e) is CI.

The deprotection in step (f) is performed using strong acids such as
sulfuric acid, hydrochloric acid, hydrobromic acid, methanesulfonic acid
and the like. Preferably, the protection is accomplished using
methanesulfonic acid.

The reaction in step (g) comprises (1) converting compound of
formula VI to a free base by use of a basic compound and (2) reacting

free base with an agent containing a leaving group G and the compound

of Formula Vlila:
O@Hfﬁﬁ

O CHjs

Formula Vllla



source such as NaCN or KCN, trinethylsilylcyanide;
glycolonitrile; mandelonitrile; glycinonitrile;

waec@bone7am no nitrile; and di met hyl am noacet oPCT/D51086/000262
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Most preferably, the cyanatltng agent is acetone
cyanohydrin. The acetone cyanohydrin is used in about
1-5 nolar equivalents with respect to the conpound of

formula VIIl. Fornula Villa The conpound of Fornula
Villa is used in about 1-4 nolar equivalents with
respect to the conmpound of formula VIII.The basic

conpound in step (g) is selected fromthe group
consi sting of a netal hydroxide, oxide, carbonate and

a bihese oisad Bavirwegreup ;Iréferablya;lele@e@ﬁbﬁﬁﬂ"ecbrbupmohhi%tmg

ﬁfﬁhﬁgwﬁé@@?ﬁ@gﬁa e%ﬁ%lﬂm}tgfﬁi&%m an alkyl or

st BANGFSUP ak@'Z 48 hé!bggh num indium thallium

titanium zirconium
cadm umlhgdesuar gn agentmntanmngaa ﬂmwhg gedup G refef> 10 a 2

[ | oal I
oy EPB Ryt sparicabfion Brsbia néfels Tegves MRt ne.
a deé@ibe@ afovd &iy kﬁ@&érﬁ?ouﬁd %w@&e@x@ooa*hbg' fh@ dBbvednoted
N-(C3 cycloal kyl)-N- (G kyl') am ne.

di plrases' Whgse 6aisd [egyiianaroun qreierajslycspdﬂqtem fmn) thie- gtoep

al E%!ﬁégﬂ c() N(N)z( %ﬁyﬁ @'(;4)@? %d?@%(regtrgolyl” means that the

cycd)m@bklpldX@éhtﬁ contains in it as bonded moiety CN, Z, OSO2R,,

obal t, copper, silver, zinc,

OCOCZ;3 or benzotriazolyl, and then leaves the CN, Z, OSO,;R,, OCOCZ;
or benzotriazolyl upon being reacted with the compound of Formula VI to
form the compound of Formula IX as a result of said reaction. The more
preferred agent containing a leaving group is a cyanating agent and is
selected from the group consisting of: HCN, acetone cyanohydrin;
cyclohexanone cyanohydrin; a mixture of (C,Hs),AICN and Ti(OPr)4, a
mixture of acetic acid, H;SO4; NaHSO4, KHSO; or Na,S,05 and a cyanide
source such as NaCN or KCN; trimethylsilylcyanide; glycolonitrile;
mandelonitrile; glycinonitrile; acetone amino nitrile; and
dimethylaminoacetonitrile. Most preferably, the cyanating agent is acetone
cyanohydrin.

The acetone cyanohydrin is used in about 1-5 molar equivalents

with respect to the compound of formula VIII.
c_ _N

o Ha
=
T
N N
o) CHs
Formula Vllla

The compound of Formula Vlila is used in about 1-4 molar equivalents
with respect to the compound of formula VIII.



al kyl -N-(C 3-C cycloal kyl )anmine, a di[(CrC 6 _

cycloal kyl )G -C-6 al kyl fam ne; and a heterocyclic
wanioae7eel ected fromthe group consisting of i PCTHEINE)00262

triazole, pyrrolidine, pipdadidine, _

hept anet hyl enei m ne, norpholine, thionorpholine and a

1-(CGrC 4 alkyl)piperazine. Preferably, the basic

compound is selected fromthe group consisting of KOH,

NaCH, Na2C03, K2CO3, NaHCCB3, KHCCS, _

tetramet hyl guani di ne, DBU, diisopropylethylam ne and

m xtures thereof. Mre preferably, the basic conmpound

is Na2CB or K2CO3. Mbst preferably, the basic _

conpound hedagicepmpored @ stgpdgdisrsalestad fiom tegrdup) i s

So5anisd CPAVHA BUAURBPBRLS! ARt SN iR,
usetiereindhemetat i setdated far el GBL dﬁhbféﬁh@%l@ﬁﬁﬁlzrhosodium,
the conpound of formula | X. The solvent in step ) I's
s PRSI THhickyra: GPIUR. B8RdIUsR. MggBesiual, Geleiymxstrentiim,
bR SRR i PR BB RS0 fl Pl copver,
coPibiest 7ing, egfdraiugh-nBercRnahiy certimen, metal salt Olf a r%-Cm
1 FhOR e S B A of (S ae YrloaOCerG ealkamplyent
| SamMBNAU €., i yIRRme BELE AN HIR 2 G,y
cycloalkylamine, a N-(C3-Cs cycloalkyl)-N~(C4-Cz alkyl)amine. a di(C3-Cg
10 cycloalkyl)amine, a (Cs-Cs cycloalkyl)C4-Cg alkylamine, a N-(C3-Cg-
cycloalkyl)C1-Ce-alkyl-N~(C4-C1 alkyl)amine, a N-(C3-Cg cycloalkyl)C4-Cg
alkyl-N~(C3-Cs cycloalkyl)amine, a di[(C4-Cq cycloalkyl)C+-Cs alkyl[amine;
and a heterocyclic amine selected from the group consisting of imidazole,
triazole, pyrrolidine, piperidine, heptamethyleneimine, morpholine,
15 thiomorpholine and a 1-(C4-C4 alkyl)piperazine.

Preferably, the basic compound is selected from the group
consisting of KOH, NaOH, Na,CO3, K,COs, NaHCO3;, KHCOs,
tetramethylguanidine, DBU, diisopropylethylamine and mixtures thereof.
More preferably, the basic compound is Na,CO3 or K,CO3. Most

20 preferably, the basic compound is K,COs.

The Grignard reagent in step (h) is selected from the group
consisting of MeMgCl, MeMgBr and MeMgl and is most preferably
MeMgCI.

The MeMgCl is used in about 1-4 molar equivalents with respect to

25 the compound of formula IX.

The solvent in step (h) is selected from the group consisting of
toluene, xylene, chlorobenzene, or dichlorobenzene alone or in admixture
with a solvent selected from the group consisting of a Cs-Cy alkyl ether,
1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane and



The work-up in step (h) is treatment with an acid such
as sulfuric acid, hydrochloric acid, phosphoric acid,

wa@paeh270 i ke, in an aqueous phase and i s prefPCHDE3006/000262
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hydrochl oric acid. In anotHér enbodi ment, the
application teaches a nethod for the preparation of a
conpound of formula V froma conpound of fornula IV:
IV wherein the process conprises reacting the conpound
of formula IV with (i) benzotriazole, nitriles,

hal ogens, al kyl sul fonates or hal oal kyl esters,
preferably benzotriazole; (ii) 3-fluorophenyl magnesi um
brom de, and (ii) the conpound: in a suitable solvent

t o tetralyd rafucamitenpreférréd solvkat i¥.a Miktuiodbiteienesand
sel(%ct ed (fgromthe group consisting of hydrocarbons,
haf HUY3y dr ocar bons, ethers, and m xt ures

t her eof Th@%d(ﬁ;;?frﬁft@{) 39 % t?edfh?éh%/ﬁh%fn 2Q4%eRA R iifuric

t et rahydr of ur an ventlve process IS
scﬁéwla ydegichiorigeanid,i pjm‘,anhnrlsahdmnd thee |hkew inlarSatpesaus phase

term rs to,a nonoval ent group derived
%ﬁwda\s Bfﬁgﬁ%@ﬁ{hwmﬁﬁgﬁ'&?&d ‘chai n saturated
hyd r ocafbafothier bhﬂ)dd?rﬁﬁhﬁlthé’é?éllc%tlﬁﬁ'téaéﬁéﬁ% fméthaa for the
from1l to 8 carbon atons erab from1l to 6. The

t ePFePagaljon of aspamenne of f@@mwad&ﬁpma gpmn@umd\nfrfgrmmledv

6 to 14 carbon O/CHO
o

Y
wherein the process comprises reacting the compound of formula IV with
(i) benzotriazole, nitriles, halogens, alkylsulfonates or haloalkyl esters,
preferably benzotriazole; (i) 3-fluorophenylmagnesium bromide, and (ii)
the compound:
CHj3

HN
K/N\Cbz
in a suitable solvent to yield a compound of formula V.
The solvent is selected from the group consisting of hydrocarbons,
halogenated hydrocarbons, ethers, and mixtures thereof, and is preferably
a mixture of toluene and tetrahydrofuran.

The inventive process is schematically described in Scheme I:



atons and having at | east one benzenoid ring, wth al
avai |l abl e substitutable aromatic carbon atons of the

W@ 20060T42¢0 | ¢ group being i ntended as possi bl e POT/NER0€600262
attachnment. Preferred aryl 1§roups include phenyl,
1- napht hyl and 2-naphthyl, and especially phenyl. The
term "hal ogen" represents fluorine, chlorine, bromne
and iodine. If desired, the conpound of formula | may
be further converted to the CCR5 antagonist of fornula
X by suitable procedures known to those skilled in the
art. The products of the various steps in the reaction
schenes descri bed herein nay be isolated and purified
by conventional techni ques such as, for exanpl
filtration, recrystallization, solvent extqj?fggama
distillation, precipitation, sublimtionughtd-the |ike,
well known to those skilled in the art. The,préducts ¢Hs
may be anal yzed and/or checked for purifys®dY| naon HN
conventional methods well known to those skil|led in KVNCM

the art suchogs.,.f. exanpl &ﬁhn Iayer
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order to further illustrate'the present i nvéntion. It
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nodi fi cati ons, variations and alterations to the
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di scl osure, both to materials, nethods and reaction
condi tions, may be practiced. Al such nodifications,
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the spirit and scope of thdépresent invention.
EXAMPLES Unl ess ot herw se stated, the foll ow ng
abbrevi ati ons have the stated neanings in the Exanples
bel ow. CDCb= Deut er ochl or of orm Cbz= car bobenzyl oxy DSC=
Differential Scanning Calorinetry DVSO=

di met hyl sul f oxi de Et OH= et hanol g= grans HCl =

hydr ochl oric acid HPLC= H gh Performance Liquid
Chromat ggr aphy M pt: melting point Miz= negahertz ni=
mllili %P§eﬂ78—alws§efsrﬁétﬂa manaveent geoury Hetiveslifrgin a

et Bfhighp o Brated Bk L &g hydrocarbon by the removal of a

single atom having from 1 to 8 carbon atoms, preferably from 1 to 6. The
term “aryl” represents a carbocyclic group having from 6 to 14 carbon
atoms and having at least one benzenoid ring, with all available
substitutable aromatic carbon atoms of the carbocyclic group being
intended as possible points of attachment. Preferred aryl groups include
phenyl, 1-naphthyl and 2-naphthyl, and especially phenyl. The term
“halogen” represents fluorine, chlorine, bromine and iodine.

If desired, the compound of formula | may be further converted to
the CCRS antagonist of formula X by suitable procedures known to those
skilled in the art.

The products of the various steps in the reaction schemes
described herein may be isolated and purified by conventional techniques
such as, for example, filtration, recrystallization, solvent extraction,
distillation, precipitation, sublimation and the like, well known to those
skilled in the art. The products may be analyzed and/or checked for purity
by conventional methods well known to those skilled in the art such as, for
example, thin layer chromatography, NMR, HPLC, melting point, mass
spectral analysis, elemental analysis and the like.

The following nonlimiting EXAMPLES are provided in order to
further illustrate the present invention. It will be apparent to those skilled in
the art that many modifications, variations and alterations to the present
disclosure, both to materials, methods and reaction conditions, may be
practiced. All such modifications, variations and alterations are intended to
be within the spirit and scope of the present invention.

EXAMPLES

Unless otherwise stated, the following abbreviations have the stated

meanings in the Examples below:



NMR= nucl ear magnetic resonance spectroscopy PMB=
p- met hoxybenzyl THF= tetrahydrofuran Exanple 1.
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of forrmula H. Conpound I11 17s prepared from conmpound
Il and pani sal dehyde via reductive am nati on. Conpound
Il (50 g, 318 mmol ) is added to a stirred slurry of
sodium triacet oxyborohydride (101 .1g, 1.5 equiv) in
anhydrous tetrahydrofuran (500 nL). p-Anisal dehyde
(45.5g, 1.05 equiv) is next added to the batch slowy
at a batch tenperature bel ow 25C. The m xture is
stirred for about 16 hours at roomtenperature. Upon
cobEl+ @eutérechleacformn i s quenched with the addition
of ter é) 150 nL), and THF is renoved via vacuum

di Sz carbalen and water are added to the batch

foUW@i@rehﬁ%lﬁd;é%ﬁﬁ@‘aldrﬁnéﬂﬁ' 2.5 with hydrochloric

acid. The bat ered to renove boric acid
be PMBOsplimethyigulfdxide ayers. The product cont ai ni ng

aq s l.ayer, is washed with MIBE. After
spﬁ@kj‘is_n%ﬁ%#%lsh MIBE i s charged to aqueous | ayer
f ogkqymephsPy pH adj ustnent to 9- 11 with sodium

hydr oxi de. After splitting, the aqueous |ayer is
ch&ldedydraghlonieasidt he nmixture is filtered and the

e g L e I e
coMphimelitieg puirder vacuumto a final volume of 150
i MHZT:hImSegahertz

mL= milliliters

MS= Mass Spectrum

MTBE= methyl t-butyl ether

NaOH= sodium hydroxide

NMR= nuclear magnetic resonance spectroscopy

PMB= p-methoxybenzyl

THF= tetrahydrofuran

Example 1. Preparation of Compound of formula lll from a compound

of formula Il: Compound lll is prepared from compound Il and p-

anisaldehyde via reductive amination. Compound It (50 g, 318 mmol) is
added to a stirred slurry of sodium triacetoxyborohydride (101.1g, 1.5
equiv) in anhydrous tetrahydrofuran (500 mL). p-Anisaldehyde (45.5g,
1.05 equiv) is next added to the batch slowly at a batch temperature below
25°C. The mixture is stirred for about 16 hours at room temperature. Upon
completion the reaction is quenched with the addition of water (150 mL),
and THF is removed via vacuum distillation. MTBE and water are added
to the batch followed by pH adjustment to 1.5-2.5 with hydrochloric acid.
The batch is filtered to remove boric acid before splitting the layers. The

product containing aqueous layer is washed with MTBE. After splitting,



sol vent di splacement provides II1 in about 90-95%
yield as an approxi mately 50% sol ution in tol uene. The

wee@doz276ol ution is filtered to renove resi duBCT/E68100616800262

10

15

20

25

and is used directly in thd8next step. For oxal ate
salt of conpound II1l: 1H NWR (400 MHz, DVMsO-d 6) d
7.41 (m 2H), 6.92 (m 2H), 4.1 1 (br, 4H), 3.80 (s,
3H), 3.20 (br, 2H), 2.82 (br, 2H), 2.61 (s, 1H), 2.05
(d, J =6.5 Hz), 1.85 (br, 2H), 1.21 (t, J =7.1 Hz,
3H); 13C NMR (100.6 MHz, DMSO-d 6) d 173.5, 164.6,
160.1 , 132.7, 123.2, 114.4, 60.6, 59.1 , 55.5, 50.4,
39.2, 38.2, 25.5, 14.4; Ms (ESI) for MtH cal cd. 278,

f ofedh M BBE S @hafgedo dyRidasadydarToldwée®d BY QHI ddjektment to 9-

fornmula IV froma compound of forpula I1l: Literature
r efld gttt sodipgehydroxidgs féter wllﬂlmgthe agueons layey is gharged with

T i, - Ham T
S ATEEe Sy SR e et o). He
ac;comlmm@j brgarilrela@rbcs/ard /mdrmetatrlatem ard _elrlemﬁemtrREﬂuéhe The
u n % in tol ue i ar
5 o) ORI B Ao PER O EE 1A MAEP U T e VOMWBE o S50 i) This
d I d
a @6@@%%5&3@&% 6\ﬁéé§m lrﬁéﬁl?dt% Q@Zg;?]elgéafgﬁ ed to

bataoprommateiy EDB(ogsmlhhom mrtmémesne; rTé\etwbdmt scﬂoﬁbn ‘E”fdtered to
i S _warne

h
o1 P VE oGBS LSRR AT BT T I nd st Bor flgite
I s sadecompdunBanMEXNMR (460 MHz, DMSO- -dg) & 7.41 (m, 2H), 6.92

(m, 2H), 4.11 (br, 4H), 3.80 (s, 3H), 3.20 (br, 2H), 2.82 (br, 2H), 2.61 (s,
1H), 2.05 (d, J = 6.5 Hz), 1.85 (br, 2H), 1.21 (t, J = 7.1 Hz, 3H); *C NMR
(100.6 MHz, DMSO-dg) 8 173.5, 164.6, 160.1, 132.7, 123.2, 114.4, 60.6,
59.1, 55.5, 50.4, 39.2, 38.2, 25.5, 14.4; MS (ESI) for M+H calcd. 278,
found 278.

Example 2. Preparation of Compound of formula IV from a compound
of formula lll: Literature reference: Abe, T.; Haga, T.; Negi, S.; Morita, Y.;
Takayanagi, K.; Hamamura, K. Tefrahedron, 2001, 57, 2701.

The modified Red-Al reagent is prepared according to the above

literature reference: Red-Al solution (150 mL, 70wt% in toluene) is
charged to a clean reaction vessel under nitrogen. MTBE (180 mL) is
added to dilute the reagent and the batch is cooled to -25°C. Pyrrolidine
(52 mL) is slowly charged to the batch maintaining the temperature below -
5°C. The batch is warmed to 25°C and agitated for 10 hours. A slurry of
potassium t-butoxide (4.3 g) in THF (12 mL) is added and the mixture is
agitated for 1 hour to give the modified Red-Al reagent.

To a solution of Il in toluene (containing 100 g active, 360 mmole)
diluted with MTBE (100 mL) is slowly charged the above modified Red-Al
reagent at a temperature below 10°C. Batch is agitated at 5-10°C until the

reaction completion is indicated by GC analysis. Batch is cooled to -5°C



agitated for 1 hour to give the nodified Red-Al
reagent. To a solution of IIl in toluene (containing

wao@eny7ect i ve, 360 nmole) diluted with MIBE ( 1POI/IiE3006/600262
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slowy charged the above no#lifi ed Red- Al reagent at a
tenperature bel ow 100C. Batch is agitated at 5-100C
until the reaction conpletion is indicated by GC

anal ysis. Batch is cooled to -50Cand quenched first
with a solution of sodiumcitrate di hydrate (120 g) in
water (400 nL), followed by addition of an aqueous
solution of citric acid to adjust pHto 8-9 range. The
product containing organic |ayer is washed with water.
Thandrqj.tm:che(b(ﬁrsﬂw:ﬁi aasblutionlof sodiuix titeaté dihydraten(120 g) in

orncl hes of aqueous sodjium_ . . )
et (400 L)evfwwh 4B by AR abian AquaossSAltian of sigic acid to

ad |

121858{5@?#‘%@8?83’9 42, Thero g R ARTEIAcI iR ashed

saMdthl WatarsTbeIdredae prbduct faldethyeleﬂVmS axiiactad Hrxin wrgdnic layer

N

g %lsfhlﬂ‘t@ ﬁ)_(l)ﬂ'b%tg. i§-28 s&@% )9 Osué}n ota?s'é)um %a&?or{a@e (Spprox.

3. 220(99 in wajer (ZSQInIQbrTl@p pnec-tpl’gaje@ bmjlﬁtg }q)alt I‘ia@g chiﬁcted by

ot Vediho wBIGE. 2 SUEGIE 6 BBIaR Ady s crec
251 et Mﬁﬁ@ solid. ﬂHNI\lIR"(QOO MAE! BMSOLd 8’ 8 TOTOMIGt=8.4 Hz,

cont al ni ng or ganl c layer 1s concentrat ed and t

soRiBn®-81ddest cHhAdda ,4.82(d, J =5.3 Hz, 1H), 3.68 (s 3H), 3.57 (1,
J=5.2 Hz, 1H), 3.27 (s, 2H), 2.71 (br d, J = 10.9 Hz, 2H), 1.62 (m, 5H),
1.25 (m, 2H).

The wet bisulfite salt IVa is suspended in MTBE (300 mL) at 25°C
and treated with 25% NaOH (250 mL) for 1 hour. After split, product
containing organic layer is concentrated and the solvent is exchanged to
toluene to a final volume of 300 mL. The solution of lll in toluene is used
directly in the next step. A purified sample of IV gives the following
spectral data: "H NMR (400 MHz, CDClg): 6 9.65 (s, 1H), 7.25 (m, 2H),
6.82 (m, 2H), 3.82 (s, 3H), 3.41 (s, 2H), 2.82 (m, 2H), 2.25 (m, 1H), 2.15
(m, 2H), 1.91 (m, 2H), 1.70 (m, 2H). MS (ESI) for M+H calcd. 234, found
234,

Example 3. Preparation of Compound of formula V from compounds
of formula IV and A: Benzotriazole (57.0 g), toluene (1 L) and solution of
A (105.5 g active) in toluene are charged to vessel equipped with a Dean-
Stark collection apparatus under nitrogen. A solution of IV (100.0 g active,
429 mmol) in toluene is charged keeping the batch temperature below
30°C. The batch is heated to reflux (110 — 120°C) and agitated until water
collection in the Dean-Stark trap is complete. The batch is

atmospherically concentrated and a sample is taken to check for reaction



toluene to a final volunme of 300 nL. The solution of
Il in toluene is used directly in the next step. A

w@eoosfredo sanpl e of |V gives the foll ow ng sperCT/EE2006/000262
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data: 1H NVR (400 MHz, CDCi28) : d 9.65 (s, 1H), 7.25
(m 2H), 6.82 (m 2H), 3.82 (s, 3H), 3.41 (s, 2H),
2.82 (m 2H), 2.25 (m 1H), 2.15 (m 2H), 1.91 (m
2H), 1.70 (m 2H). M5 (ESI) for MH cal cd. 234, found
234. Exanple 3. Preparation of Conmpound of formula V
from conpounds of formula IV and A: Benzotriazol e
(57.0 g), toluene ( 1 L) and solution of A (105.5 g
active) in toluene are charged to vessel equipped with
a beapletiirabk NMRIaadtbabch Kpparis batchrisl éurthertaongentratéd

> S uikaF Hastiuh do B0 T ARyt S HE (IR Blla it aied sES0-60°C
Thenahe hach F%b%a o1 °@.‘f | Wsofutibhlbof-3- ﬁ%@%p%ﬁgﬂaqnﬁggjm

agitated until water co Iectlon In the
| s bd:@mmeemeTHFriﬁ@mecwﬂ ) Mtsnhmphaers slawlyychargea ta the batch

I k [ eti
by keRRT G THe i feRiiSeteh e BATK 255 ¢ LitiLIeaE MR Broltion b
UHWLG apBwatERisSldnthed ATNEdaEdiAgR doldith Gﬂ—éodlém citrate
added at 50-600C and the batch’is cooled to 15

soumwa@er (dP03k| 2bWEbhend Ithe.graanic ayer mweinieram:to 800 mL
3 Ao pMARALI PO palych Sl oI ah8 e (oo

r eqelt) |e@ddedﬁb|&1wgmbim ddRltan sfrepdiandditrate inveneh@doahl, 22

G E})S glgedlaé]cgec? 'FI% ltj)fa‘ltc%nls (\)Af/ar?n%%l l%n toC 5% Ir°C and agitated for 15
min. The aqueous layer is extracted with fresh MTBE (500 mL). Organic
layers are combined, washed with sodium hydroxide (400 mL, 2.0 N) to
remove benzotriazole and finally concentrated to 400 mL. The prepared
solution of V is kept warm at 50-60°C to avoid solidification and used
directly in the next step. A purified sample of V gives the following spectral
data: "H NMR (400 MHz, CDCls) of a purified sample of V: § 7.20 (m, 9H),
6.75 (m, 4H), 5.01 (m, 2H), 3.65 (s, 3H), 3.51 (d, J = 8.1 Hz, 1H), 3.36 (s,
2H), 2.81 (br, 2H), 2.58 (br, 1H), 1.85 (m, 5H), 1.20 (m, 2H), 1.05 (br, 4H).
MS (ESI) for M+H calcd. 546, found 546.
Example 4. Preparation of Compound of formula VI from compound
of formula V: A solution of V (109 g, 199 mmol) is cooled to 0 °C and

triethylamine (56 mL) is added. Trifluoroacetic anhydride (56 mL) is added

slowly to the batch keeping the temperature below 10°C. The batch is
warmed to 20°C and agitated for 1 hour. A sample is taken to check for
reaction completion by HPLC. Batch is cooled to 0°C and water (300 mL)
is charged keeping the temperature below 10°C. Batch is agitated for 30
min, settled, and aqueous layer is split to waste. The organic layer is a
solution of compound Va. A purified sample of Va gives the following
spectral data: '"H NMR (400 MHz, CDCl3): 5 7.32 (m, 6H), 6.85 (m, 3H),



in water (100 nmL, 22 wt% and the organic layer is
concentrated to 800 nlL by atnospheric distillation.

wab@elafeh is cooled to 25 0C and MIBE (800 mnlipCT/8S2006/000262
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added fol |l owed by a solutiah of sodiumcitrate in
water (500 nL, 22 wt% are added. The batch is warnmed
up to 35 0C and agitated for 15 mn. The aqueous |ayer
is extracted with fresh MIBE (500 nL). Organic layers
are conbi ned, washed w th sodi um hydroxide (400 ni,
2.0 N to renove benzotriazole and finally _
concentrated to 400 nL. The prepared solution of Vis

t 50-60 0C to avoid solidification and used
Sfegt&ﬁ%{y%ﬁ)ﬂ@ trextHy 145 (m, phi)i 4.06dbs @), 8.7F (Y, 1H), 3.20

| 48S 0wi I : 40 ,
&g 12 S PR 286 b1 75 T2 obbim. o), T o/,
( n8HAHMS E81) fgmy+BHalcd. 332 2 SouRtils23 51 (d, J = 8.1
Hz, 1H).., 3.36 és, 2H), 2.81 (br, 2H), 2.58 (br, 1H), _
1.85 (mThg,q%’ov _sgbmp ofz\ﬁ Is chapged with berpyl ﬂnstr(yEFa'm_ynomum
fo P l.e 4 reparation, .
TSRS on? S5 KA BB o G
A keatgdito $53€ and(agitateq farPhous! )% sar_’lr_ipjttlﬁc)ilsetdké@t@{:ﬁébk for

n J et hyl am ne )iS ad?lji. rifluoroacetic
Z@?@i‘%’@&"ﬁ@ﬁ% b§ ég&g% elhe patg StGeOlaRkionZ} 6h seileg ang
t hequeTRaaFsME SphelosdiB0GhaTh ié’@ﬁ%@técﬁtc‘"@-ﬁ Tth hfdrochloric
200C and agitated for 1 hour. A sanple is taken
cHRAY Baich sagitated b Gefardnhdyr, BEltIEd, Bad the produes! ed
t edRSinfHY ad R dtls Ié%)r%gg‘%plit and washed twice with isopropyl

acetate to remove non-basic impurities. THF (250 mL) and MTBE (250
mL) were charged to the batch, followed by pH adjustment to 11-12 with
sodium hydroxide. Product containing organic layer was washed with 20%
sodium chloride solution (300 mL). The solvent is exchanged to toluene,
the batch is azeotropically dried and concentrated to 500 mL. The
prepared solution of VI in toluene was used directly in the next step. A
purified sample of VI gives the following spectral data: "H NMR (400 MHz,
CDCl3) & 7.35 (m, 5H), 7.25 (m, 1H), 6.96 (m, 1H), 6.90 (m, 1H), 6.85 (m,
1H), 5.10 (br, 2H), 3.90 (br, 2H), 3.67 (m, 1H), 3.15 (m, 1H), 3.01 (m, 2H),
2.70 (br, 4H), 2.20 (m, 5H), 1.32 (m, 1H), 1.21 (m, 4H), 1.05 (m, 1H). MS
(ESI) for M+H calcd. 426, found 426.

Example 5. Optional Purification of Compound of formula V via

compound of formula Vb: A warm solution of V (80 g active, 147 mmol)
is diluted with EtOH (1000 mL) and concentrated atmospherically to a final

volume of 700 mL. Batch is cooled to 25°C and aqueous solution of
NaOH (170 mL, 50 wt%) is charged keeping the batch temperature below
40°C. The batch is heated to reflux and agitated at reflux for about 6
hours until the conversion is complete by HPLC. The batch is cooled to
25°C and concentrated under vacuum to a volume of about 300 mL.



I's charged keeping the tenperature bel ow 100C. Batch
is agitated for 30 mn, settled, and aqueous | ayer is

W@ ploin74200 wast e. The organi c | ayer is a sol utipem/w§2006/000262
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conpound Va. A purified saeple of Va gives the

foll owi ng spectral data: 1H NVR (400 MHz, CDCI3) : d
7.32 (m 6H), 6.85 (m 3H),5.05 (br, 2H), 4.69 (m 1H)
4.45 (m 1H)14.05 (br, 3H), 3.75 (m 1H), 3.20 (m

3H, 2.74 (m 2H), 2.25 (br, 2H), 1.75 (s, 2H), 1.45
(m 2H), 1.20 (m 3H). M5 (ESI) for MtH cal cd. 522. 2,
found 522. 2. The above solution of Va is charged wth
benzyl triethylammoni umchloride (15 g) and 25% sodi um
hywlatexi(6@0 sull)ardoMTEEGE)) mLY ae bddedhta theHeaicikdetmpebaiGre

P oAt o P S AR R ST 4 B tver
t ‘?s SdPbcted st ﬁésﬁwrﬁamﬁm) aam org*?anﬁ@ldybré Qré"@cﬁhﬁmed

The pH is adjusted to O- drochloric acid

Bélfhﬂwproduatgnsﬂmcéceﬁtacmbmtbrdﬂmtqw ydrocklerieasiel atptd~36e The

P RLEELp 5430 Mefof MR DY ot R R b e 800 L)

| rEpidY thiei (Rfich EHFIS (cdistad 10 1204 WitlBsodRb® hydirokideer Aqueous
charged to the batch, followed b H adj_ustnment, tq
1anez iushf, §6Hﬁ‘éﬁﬁfjﬁfy/'ﬂ? ety &TH &%Qﬁg igorihg; Garalned organic

0 rI Ikoca #e ?&%rgemltﬁ%e and e&hc%ﬁ%i/&gé)g:ghg r%’criégé;5’rférfé:edls‘ullatlon

t db 4eBeml. todurhataold domled ®odd°hi sapropyl aloehohlsobharged (1600

OO SR BB S8 DB S ortl 100
volume. Batch is cooled to 25°C and treated with activated carbon (10 g,
DARCO®) at reflux for 2 hours. The batch is cooled to 25°C, filtered
through celite pad, followed by wash of celite cake with isopropyl alcohol
(200 mL). The filtrate is concentrated by atmospheric distillation to 500 mL
volume and diluted with fresh isopropyl alcohol (700 mL). Solution of
oxalic acid (40 g) in isopropyl alcohol (200 mL) is added keeping the batch
temperature below 30°C. MTBE (1500 mL) is added and the batch is
heated to reflux and agitated for 4 hours. The batch is cooled to 20°C and
precipitated product is filtered. The cake is washed with isopropyl
alcohol/MTBE mixture (400 mL, 1:1 v/v) and dried under vacuum with
nitrogen purge at 70-80°C to give 140.0 g of Vb as an off-white solid.
m.p.: 194°C by DSC. "H NMR (400 MHz, CDCls) & 7.31 (m, 2H), 6.93 (m,
1H), 6.82 (m, 4H), 6.65 (m, 1H), 3.52 (d, J=10.1 Hz, 1H), 3.41 (s, 2H), 3.33
(s, 3H), 2.97 (m, 1H), 2.71 (m, 1H), 2.55 (m, 2H), 2.35 (m, 2H), 2.10 (m,
1H), 1.95 (m, 1H), 1.79 (m, 2H), 1.70 (m, 1H), 1.4 (m, 1H), 1.2 (m, 2H).
MS (ESI) for M+H caled. 412, found 412.

Solid compound Vb (100 g, 199 mmol) and N-

(benzyloxycarbonyloxy) succinimide (53 g) are charged to a reaction

vessel under nitrogen atmosphere. THF (300 mL) and water (300 mL)



purified sanple of VI gives the follow ng spectral
data: 1H NWR (400 MHz, CDCI3) d 7.35 (m 5H), 7.25 (m

WAaR)os/064296 (m 1H), 6.90 (m 1H), 6.85 (m 1H)PCBULD06/000262
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(br, 2H), 3.90 (br, 2H), 32867 (m 1H), 3.15 (m 1H),
3.01 (m 2H), 2.70 (br, 4H), 2.20 (m 5H), 1.32 (m
1H, 1.21 (m 4H), 1.05 (m 1H. M (ESI) for MH
cal cd. 426, found 426. Exanple 5. Optional
Purification of Conmpound of fornula V via conpound of
formula Vb: A warm solution of V (80 g active, 147
mol) is diluted wwth EtOH (1000 nL) and concentrat ed
at mospherically to a final volunme of 700 nmL. Batch is
coareddtied ah€ baitch RoARISd 802510 @51 30 mive Blafchi thén walned
vvt‘g%: i.s_charged keeping the batch tenperature bel ow
40835 Theanshagitated f%%ﬂ agditionak? haursar sagintaisciakan to

t V
% oAb cdmfBigs el LR GO BTLAD) Forarc o
cotivehaicht e°dsmlutiem of potassiune carboplatert2 0gf gﬂhggéth gzoot rp:L) is
re added to the

paPAOeC R Pairta PRedRgteh fempeistan owd s aatch i i

a d S
oo PHRlstaf o & Pirige 0 AN R Iohuer aiBioBAL BT ie SR fank

I aﬁéﬂéctadwlﬂ'oiﬂmlet‘aj(BOﬂmer Odganic |Ia;/eh)aake e«xmbatadeWashed

ydrachl i d a us
1 et oSt o BB ey o A B Fotume
( 5@ give g solatieh bhy. batch pH is adj usted to 12-14 with
sodi um hydr oxi de. Aqueous I ayer IS spli tI extract ed

wi Example|6. Brepara :
of formulaVI: Toa solution of compound VI (100 g act|ve, 235 mmol) is

charged toluene (500 mL) and triethylamine (28 g) and the batch is cooled
to 0°C. Cyclopropyl sulfonyl chloride (36.5 g) is added keeping the batch
temperature below 10°C. The batch is agitated at 0°C for 2 hours and
sampled for reaction completion. Batch is washed with a solution of 10%
acetic acid in water (200 mL) to give a solution of VIl in toluene. A purified
sample of VIl gives the following spectral data: '"H NMR (400 MHz, CDCls):
8 7.28 (m, 6H), 6.95 (m, 1H), 6.87 (m, 1H), 6.78 (m, 1H), 5.05 (br, 2H),
3.85 (d, J=12 Hz, 2H), 3.65 (m, 2H), 2.80 (m, 5H), 2.25 (m, 3H), 1.15 (m,
6H), 0.95 (m, 3H); '*C NMR (100.6 MHz, DMSO-dg) & 171.1, 163.9, 161.4,
154.8, 138.0, 136.6, 129.6, 128.5, 128.0, 124.8, 114.4, 67.0, 60.3, 51.5,
46.5, 46.3, 35.2, 29.7, 25.6, 21.0, 14.1, 4.2. MS (ESI) for M+H calcd. 530,
found 530.

To the above solution is added a solution of methanesulfonic acid
(250 mL) in water (250 mL) keeping the temperature below 30°C. The
batch is warmed to 50°C, agitated for 30 min, settled and product
containing aqueous layer is split. The organic layer is washed with
methanesulfonic acid (250 mL) in water (250 mL). The combined aqueous
layers are heated at 100°C for 15-20 hours. A sample is taken to check



| ayers are washed with water and concentrated by
at nospheric distillation to 400 mM _ volune and cool ed

W 200400270 | sopr opyl al cohol is charged (1600 neQT/E@81)06/000262
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the batch is concentrated By atnospheric distillation
to 1200 nL volune. Batch is cooled to 250C and treated
wWith activated carbon (10 g, DARCO(r)) at reflux for 2
hours. The batch is cooled to 250C, filtered through
celite pad, followed by wash of celite cake with

i sopropyl alcohol (200 nL). The filtrate is
concentrated by atnospheric distillation to 500 nL

vol une and diluted with fresh isopropyl al cohol (700
m_}or r8attidn completionalyi [HPRCI B4téR lSQ&O(bléd it QBF(O Rild toluene

200 dded k ng the
E‘%ﬂ}qﬂé bl bwplsay SéeﬁenﬁﬁO"/@,sa@uwhmf@xude
hours Fn“L{Z I%at@ %,sg't%tgg{féﬁj'?ﬁ“ aagéé Br%glglftgk jognsure
pr pHiue £.0.sThe batahdd seﬁlmi foaletldast mdmlmeandnthdan ltlwpram:pt

ST Pt 1T bl B o
of pMehds cableaftb OM’(')t Ba%H %Iq is %%fullﬁggggéﬁo@% rér'Tbe 3, ysing
NVR (400 NHz,

n{SOzwq% sadigm r(\ydro_mpip ke:epmg tempmatyrﬂbelow—ﬁo °® 4If|he

gg&(—gus %M??"Sfﬂgg?’{%a%q%%d%%a*mmﬁ co é%gr{%{j solvent-
1becrian&d(tm|sé’drr|bpyllak7,&1dlmThb|‘Batcl1 idpasaeditdice thrdugm

H23UN'\@° cgﬁlrldgéso {:or%mlr(l:g lDCAdRCél)g) G6(§ O%Rg bitch is heated to 75°C
and 48% hydrobromic acid solution (98 g) is added slowly. The batch is
heated to reflux (80-85°C) and agitated for 3-5 hours until the start of
product crystallization. The batch was slowly cooled to 15°C over 4
hours, held at 15°C for 1 hour and then filtered. Isolated cake was washed
twice with isopropyl alcohol (170 mL total) and dried under vacuum at
60°C. Obtained 100.4 g of compound VIII as an off-white solid. m.p.:
176°C by DSC. "H NMR (400 MHz, CDCl3) 6 7.31 (m, 1H), 7.05 (m, 1H),
6.91 (m, 1H), 6.82 (m, 1H), 3.86 (br d, J = 12.0 Hz, 1H), 3.67 (m, 1H), 3.63
(d, J =10.5 Hz, 1H), 2.75 (br m, 5H), 2.50 (m, 2H), 2.25 (m, 2H), 2.15 (m,
1H), 2.02 (s, 2H), 1.30 (m, 3H), 1.10 (m, 6H), 0.95 (m, 2H). MS (ESI) for
M+H calcd. 396, found 396.

Example 7. Preparation of Compound of formula IX from compound
of formula VIll and compound of formula B: Compound VI (100g, 179

mmol) is suspended in ethyl acetate (1000 mL) and treated with a solution
of aqueous potassium carbonate (52 g, 2.1 eq, in 500 mL water). The
aqueous layer is split off at 35-45°C and the organic layer is washed with
water at 35-45°C. The organic layer is azetropically dried and mixed with
compound B (42 g, 1 eq) and acetone cyanohydrin (18 g, 1.2 eq). The
resulting mixture is concentrated atmospherically to 300 mL over 8-10



Solid conmpound Vb (100 g, 199 mmol) and N
(benzyl oxycar bonyl oxy) succinimde (53 g) are charged

w0 eooa/oreact i on vessel under nitrogen at nospherBCT/Ub#006/000262

(300 nL) and water (300 nLpare added and batch is
agitated at 25C for 30 min. Batch is then warmed to 35
OC and agitated for an additional 3 hours. A sanple is
taken to check for reaction conpletion by HPLC. _

Tol uene (500 m _) is charged to the batch. A solution

of potassium carbonate (200 g) in water (200 m ) is
charged slowly maintaining batch tenperature bel ow

200C. Batch pHis adjusted to a range of 9-1 1. The

| oWeursaqlile® contenteate ||$dmp1bdwlﬁndthqka¢®tatee(®m rhb) and filtered

i 1B arbe B CaniedBien: s firatens agmeppericaly Concentrated
41 % 400 Al Rd rRpfiid ﬂ*someg:Oa@msﬁmgg ¥8mipoBAl k@R Ydded

Exanpl e 6. Preparation of oun ornula

f r é'thﬂb%p(ﬂﬂﬁf hetated ataflaxior 1 mua axtuliticriab hepfarreo(ﬂ‘ﬁOLmU) is

o O8R4 =Pt s R B O ) e B e T dinana

t oc@@l@d dVee HdoueRy |ro§m|téﬁﬁ>)é|ratQIFé OAﬁéﬁstﬁrﬁﬁg%’t %or‘nS
added keeping the batch tenperature below 1

ba eéﬂpfﬁf@tlér&uf%i' é’@uétth@@@rﬂbis fﬁtelﬁ@m asd atvaﬁf@dniplmadlt'lf ethyl

B on
g?ﬁﬁ%ﬂ%ﬁgg?ﬁ@bgbb@rﬂnw aﬁf (ﬂ'l%\'& 5%}@89 lénél er vacuum
sobverinight 66 give @ wMteIsmdadQ%@ au% fiekt). sapp! 1%59(3 '\%ZDSC H

i - " data: 1H NVR
o SR (460 Mitz, UBER): 86 (5, 119, 720k, Jys 7.8 He, o= 6.1 Hz,
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1H), 6.97 (dt, J1 = 8.4 Hz, J, =2.1 Hz, 1H), 6.87 (d, J = 7.6 Hz, 1H), 6.80
(brd, J=9.7 Hz, 1H), 4.53 (br d, J = 14.2 Hz, 1H), 3.87 (brd, J = 12. 0 Hz,
1H), 3.66 (m, 2H), 3.32 (m, 2H), 3.22 (m, 1H), 2.60-2.95 (m, 5H), 2.41 (s,
3H), 2.37 (s, 3H), 2.35 (m, 1H), 2.22 (m, 4H), 2.05 (m, 4H), 1.65 (m, 1H),
1.55 (m, 1H), 1.30 (m, 2H), 1.15 (m, 6H), 0.95 (m, 2H), MS (ESI) for M+H
calcd. 638, found 638.

Example 8. Preparation of Compound of formula | from compound of

formula IX: To a solution of compound IX (250.0g, 393 mmol) in
tetrahydrofuran (1250 mL) cooled to 15-25°C was added ~20 wt % of
trimethyl aluminum in toluene (500 mL, 530 mmol). To the resulting
homogeneous solution was slowly added 3.0M methyl magnesium
chloride in tetrahydrofuran (325 mL, 510 mmol) at 15-25°C. The reaction
mixture was stirred for 4 hours and then quenched in 10% aqueous
sodium citrate solution (1575 mL) maintained at 35-45°C. The organic
layer was washed with 10% aqueous sodium citrate solution (550 mL.).
The organic layer was washed with 1.5M aqueous HCI (442 ml). The
aqueous acidic layer was digested at 35-45°C for 4 hours and then cooled
to 15-25°C. The aqueous layer was neutralized with 25% aqueous NaOH
(119 mL) and then extracted into isopropyl acetate (1250 mL). The



d 7.28 (m 6H), 6.95 (m 1H), 6.87 (m 1H), 6.78 (m
1H), 5.05 (br, 2H), 3.85 (d, J=12 Hz, 2H), 3.65 (m

WQR)os/024280 (m 5H), 2.25 (m 3H) 1 1.15 (m 6HCT/0S8856/000262
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(m 3H); 13C NWR (100.6 MH2¢ DMSO-d 6) d 171 .1 ,

163.9, 161 .4, 154.8, 138.0, 136.6, 129.6, 128.5,

128.0, 124.8, 114.4, 67.0, 60.3, 5 1.5, 46.5, 46.3,

35.2, 29.7, 25.6, 2 1.0, 14.1, 4.2. VM5 (ESI) for MtH

cal cd. 530, found 530. To the above solution is added

a solution of nmethanesulfonic acid (250 nL) in water

(250 nL) keeping the tenperature bel ow 300C. The batch

is warnmed to 500C, agitated for 30 mn, settled and

pr BEAAMC el wasi washeflwih svater@&00i el phd therToeamorgtenl under

war Eo D SEEE " THEIBOGE R, o SR L WL cidare

at s BOQS; 1Hx 715020 Seunez, 1f)san 57t =
checkfgér; re);lct [ gn conpl et i@R' g’l;@ﬁgﬂc?égﬁ%wlﬁg %8&9@% 7.5

t oHZs tHAR18t(81 Jer®6(H0d Hit 4)0 (bs, HAPS®B (Bl 1%)@05 tor m, %H);

I dei_t4 %. [ [ .. Bat
s S AL o 180t A MU e o s s
pH1HK);22.0 (s T8ie); (228 ¢4) 319); ot tdred, 419): 129 (Eﬁﬁ?*BH};_ ’h‘?%[}r, ;’g'ilPJ; 1.4
_th n th _ro?uct containin | aqgl;?neous | ayer spli t. H
|s&%§dae§H86|- FBdalytl €8, IV BRYie 0.9hams 2Hd), 98 Hsj 3HE oMSHESI)
t ord? NMH BRL BB dce}ﬁeful |y adjusted to 8-10 range

usi ng 50 wt % sodi um hydroxi de keepi ng the tenperature
bel ow 3While. theHEeX ANt EBsateayescribed $@iréih dsthwasibBaraMbf of

or aenéocmplag r%s iinglic%\sf)enc?,ei{1 \:tvﬁI(’J‘bteeaglppsa(?fle\r/rfe trg)tt%gg %rlll gg in the art that
many modifications, variations and alterations to the present disclosure,
both to materials, methods and reaction conditions, may be practiced. All
such modifications, variations and alterations are intended to be within the

spirit and scope of the present invention.



to isopropyl alcohol. The batch is passed tw ce
through CUNQ(r) cartridges containi ng DARCO(r) - G50.

wab@eloat2eh i s heated to 75C and 48% hydr obr oni BCEHUBZING/000262
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solution (98 g) is added si2pw y. The batch is heated
to reflux (80-85 0C) and agitated for 3-5 hours until
the start of product crystallization. The batch was
slowy cooled to 150C over 4 hours, held at 150C for 1
hour and then filtered. Isolated cake was washed tw ce
with isopropyl alcohol (170 ml_ total) and dried under
vacuum at 600C. Cbtained 100.4 g of conmpound VIII as
an off-white solid, mp.: 1760C by DSC. 1H NMR (400

MHz, CDCI3) d 7.31 (m 1H),CZAMiS(m 1H), 6.91 (m
1% 82 1H.. 3. 86 (br_d_J"z 12.0 Hz, 1H), 3.67
m_M_'\(‘;%_i—105Hz 2.75 (br m 5H),

2 0 2.02 (s,

T N s W ko péaéd” éf%gm B2 1
(ESI) for MrH cal cd. 396, found 396. Exanple 7.
Preparation of Conpoupd of fornula I X from conpound of
formula VIIl and corrpo formula B: Conpound VIII
(100g, 179 nmmol) is suspended in ethyl acetate (1000
m ) and treated with a utegn of aqueous potassi um

carbonate (52 g, 2.1 eg, in 500 nL water). The aqueous
| ayer is split Aff -45N0C™and the organic | ayer

is washed w th wat en_at) 35- 450 Prganinc | ayer is
azetropically d()vé\QJadmxe Wi t /m
N N
O  CHg .

from a compound of formula V:

o

where X and Y are suitable protective moieties, wherein said process
comprises:

(@)  selectively removing the X protecting group of the compound
of formula V to produce a compound of formula VI:

=
'spel

(b)  sulfonylating the compound of formula VI with a cyclopropyl



compound B (42 g, 1 eq) and acetone cyanohydrin (18 g
1.2 eq). The resulting m xture is concentrated

watowespizer i cal ly to 300 nL over 8-10hours. ThePCT/US2006/000262
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concentrate is diluted with8ethyl acetate (900 m )
and filtered through a bed of Celite (10 g). The
filtrate is atnospherically concentrated to 400 m _
and heptane (150 m _) containing conmpound | X seeds is
added at reflux. After heated at reflux for 1 hour,
addi tional heptane (150 m ) is added at reflux. The
resulting slurry is heated at reflux for 1 hour and
cool ed over 1 hour to roomtenperature. After stirring
at room t éifengkmpisty,ovharentls a firseleavimgrgroup: fi | t er ed
and washed with 1:1 ethyl acetate/ ta)ept ane (200 ni).
The wet cake is dried at 450C underj vacuum over ni ght
to give a white solid (96 g 84%yi”e| d) mp.: 1850C by
DSC. 1H NWR (400 MHz, CDCl 3 B8—¢, 1H), 7.29
(dt, J1 = 7.8 Hz, J2 = 6.1 k&g, 1H),” 6.97 (dt, Ji = 8.4
Hz, J2 = 2.1 Hz, 1H), 6.87 (d, J =¢g/.6 Hz, 1H), 6.80
(br d, J = ?.7 Hz, 1H), 4.53 (br d, J = 14.2 Hz, 1H),
3.87 (br {0 fomthecompeynd offormels¥illim 2H), 3.32 (m
2H), 3.22 (m 1H), 2.60-2.95 ( 5H), 2.41 (s, 3H),
2.37 (s, 3H, 2.35 (m 1H), m 4H), 2.05 (m
4H), 1.65 (m 1H), 1.55 (m 1K), _41.30 (m 2H), 1.15
(m 6H), 0.95 (m 2H), M5 (ESI)Yfor{H cal cd. 638,

found 638. Exanpl e 8. Prepakatiaqn Compound of
formula | fromcorrp@o mulla 1 X To a solution
of conpound | X (250. Og,s,3 ol ) N N\Y

=
o) \\o

VIl ;
(c) removing the Y protecting group from the compound of formula

VIl and reacting with hydrogen bromide to produce the di-
hydrobromide salt formula VIll:

A

Vil
(d) reacting the compound of formula VIII with (i) an agent
containing a leaving group G where G is a second leaving
group selected from the group consisting of CN, Z,
alkylsulfonates, OCOCZ; and benzotriazolyl, with Z being a
halogen; and (ii) the compound of Formula Vllla:



tetrahydrofuran (1250 nlL) cooled to 15-250C was added
-20wt % of trinmethyl alum numin toluene (500 nm., 530

wonwk)742To t he resul ti ng honbgeneous sol uti on MEEUS2006/000262
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slow y added 3.0M net hyl m@@nesi um chloride in
tetrahydrofuran (325 nL, 510 mml ) at 15-250C. The
reaction mxture was stirred for 4 hours and then
guenched in 10% aqueous sodiumcitrate solution (1575
m.) mai ntai ned at 35-450C. The organic | ayer was
washed with 10% aqueous sodiumcitrate solution (550
m.). The organic | ayer was washed with 1.5M aqueous
HCl (442 m ). The aqueous acidic |ayer was di gested at

35-450C for 4 hours and I to 15-250C. The

aqueous | ayer was neutralj zed wt 2@;’/0 aqueous NaCH

(119 nL) and then extract ' ' opyl acetate
wa

(1250 nL). Theorganic | ayer was hed with water (500
m ) and then evaporated under vac@ltato give a foam

The yi el d 96% 1H NVR( 40 CDCI3) : d 8.6 (s,
1r§;yl7?3 (}N,aSJ = 6.2 m!\/ﬁi‘ﬁwlﬂ‘?%ﬁ?t, J :)7.2 Hz., 1I(—|)S;
6.9 (d, tdfamTtte cdmpdifd offcbmUth 1)) = 8.6 Hz, 1H); 4.0
(br, 1H); 3.8 (br, 1H); 3.6 (br m 2H); 3.3 (t, J =

1H); 2.7

3
11.0 Hz, 1H); 3.2 (t, © .0 Hz, 2.7 (br m
5H); 2.5 (br, 1H); 2.4H); 2.3 (s, 3H); 2.2 (br
m 5H); 1.9 (br m 3H); ™ (bp, 1H; 1.4 (br m 3H);

1.1 and 1.0 (br m 7H): 0.93 (m 2H). 0.88 (s, 3H). NS
(ESI) for M+H cal cd. 7 Tagnth 627. Wiile the
EXAMPLES are d I‘SI/ d erel\{/a he q_[sgpa/r@tl on of
o\ m
0 N N
O  CHs
IX;
and

(e) reacting the compound of formula IX with a Grignard reagent in
a suitable solvent, followed by workup, to yield the compound of
formula I,
with the proviso that X and Y are different such that X may be
selectively removed.

2. The process according to claim 1, wherein X is selected from the group
consisting of: p-methoxybenzyl (PMB), allyl, methoxymethyl,
benzyloxymethyl, trityl, pivaloyloxymethyl, tetrahydranyl, benzyl, di(p-
methoxyphenyl)methyl, triphenylmethyl, (p-methoxyphenyl)-
diphenylmethyl and t-butyl carbamate (“t-Boc”).

3. The process according to claim 2, wherein X is p-methoxybenzyl
(PMB):



war@ear42er ati ons to the present disclosure,
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the conpounds indicated, it will be apparent to those
skilled in the art that many nodifications, variations

mat eri al s, nethods and readi on conditions, nmay be
practiced. Al such nodifications, variations and
alterations are intended to be within the spirit and
scope of the present invention. CLAIM5S WHAT | S CLAI MED
IS 1. A process for preparing a conpound of fornula
(1) froma conmpound of formula V: V where X and Y are
sui tabl e protective noieties, wherein said process
conprises: (a) selectively renoving the X protecting
group of the conmpound of forpula V te oduce a
conpound of forrmula VI: Vg AT ogykat i ng t he
conpound of forrmula VI w | opr Opyl sul f onyl

noi ety, where Wis a first g group: to formthe
conpound of forrmula VII; -V ¥ renoving the Y
protecting group frb&e@he compound of fornula VIl and
reacting with hydrogen brom de to produce the

di HydFa® peegeags according to claim 1, wherein Y is selected from the group
consisting of: carbobenzyloxy (Cbz), CZ;CO (where Z is a halogen), 2-
trimethyisilylethy! carbamate, 1-methyl-1-phenylethyl carbamate, t-butyl

carbamate, cyclobutyl carbamate, 1-methylcyclobutyl carbamate,
adamantyl carbamate, vinyl carbamate, allyl carbamate, cinnamyl
carbamate, 8-quinolyl carbamate, 4,5-diphenyl-3-oxazolin-2-one,
benzyl carbamate, 9-anthrylmethyl carbamate, diphenylmethyl

carbamate, S-benzylcarbamate, methyl carbamate, ethyl carbamate,

diphenylphosphinyl, benzenesulfenyl, or acyl.

5. The process according to claim 4, wherein Y is carbobenzyloxy (Cbz):

pe

The process of claim 1, wherein W is a halide or triflate.
The process according to claim 6, wherein W is CI.

A process for preparing a compound of formula (V)
F.
O
O/'\N)ﬁ
prg” ‘\/N\Cbz
Y

b oP¢IT/US2006/000262



salt formula VII1: VIIlI (d) reacting the conpound of
formula VIIl with (i) an agent containing a | eaving

wQ@r@dap7437mwhere G is a second | eaving group selPCT/@82006/000262
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fromthe group consisting é1 CN, Z, alkyl sul fonat es,
0OC0Cz3 and benzotriazolyl, with Z being a hal ogen; and
(ii) the conmpound of Formula Villa:Fornmula Villa to
formthe conpound of formula I X2 I X ; and (e) reacting
t he compound of formula IX with a Gignard reagent in
a suitable solvent, followd by workup, to yield the
conpound of formula |, with the proviso that X and Y
are different such that X may be sel ectively renoved.
2. ThehereoRkiBsisgsamtioxypenaylcdril Gbi is vhdobienzy{okp

selecied fromthe grou onsj sting of: p-nethoxybenzyl
(PvB)'TO1R| 4 meﬁﬁﬂﬂg{%%ﬂi)benzyl oxynethyl, trityl,

pi val oyl oxynet hyl , tetrahydranyl, zyl,
di (pret hoxypheny!) nethyl, tfiphényl nethyl,
(p- met hoxyphenyl ) - _N
PMB
v

said process comprising reacting said compound of formula IV with a
reagent selected from (i) benzotriazole, a nitriles, a halogen, an
alkylsulfonate or a haloalkyl ester (ii) 3-fluorophenylmagnesium
bromide; and (iii) the compound:

CH,

HN

bN\Cbz

in a suitable solvent to yield a compound of formula V.

9. A process for preparing a compound of formula VI:
F.
\© CHa
spe
HN K/N\Cbz
Vv

from a compound of formula V:
F
\© CHs
O
omg” k/N\Cbz
\Y



di phenyl net hyl and t-butyl carbamate ("t-Boc"). 3. The

process according to claim2, wherein Xis
w@200ehesybenzyl (PMB): 4. The process accor di nBCT/0S2006/000262

claim1, wherein Y is seledted fromthe group

consi sting of: carbobenzyl oxy (Cbz), CZ3CO (where Z is

a hal ogen), 2- trinethylsilylethyl carbanate,

1- net hyl - 1- phenyl et hyl carbamate, t-butyl carbamate,

cycl obutyl carbamate, 1-nethylcyclobutyl carbamate,

adamantyl carbamate, vinyl carbamate, allyl carbamate,

ci nnanyl carbamate, 8-quinolyl carbamate,

4, 5-di phenyl - 3- oxazol i n- 2-one, benzyl carbanmate,

9- antwhatenPlByis [caiciasgibenzyi SMECKHE r@bé‘rﬂob@ﬁﬁﬁ@i@ts%id

S-benzyl carbamate, nethyl carbamate, ethyl carbanate,
di ph 9P§$§J§‘B’WPH§!”Q VSW@M&% IP MR protestingcgypup of thene

proc [

Car banngsiiel of P 648 ibdhod SRbRidgRaldT formya i
whdPBeiMpidtiess forakpdenga ddmrﬁdlﬁtcbof férmuilzeVipr ocess
according to claim6 , wherein Wis O. 8. A process

for preparing a conpound of fogfitha (V) Where PMB is
p- met hoxybenzyl and Cbz is car @ zyloxy froma
conmpound of formula (IV): PVB I CHs

Vi

where Cbz is carbobenzyloxy, from a compound of formula VI:

|
:: CHa
O/\NJ\}
L J
\Cbz

10  said process comprising sulfonylating the compound of formula VI with
cyclopropyl sulfonyl chloride to form the compound of formula VII.

11.The process for preparing a compound of formula VIII:

Q.
fvead!

2HBr

VI
15 from a compound of formula VII:



sai d process conprising reacting said conmpound of
formula IV with a reagent selected from (i)

whemsota2i@zol e, a nitriles, a hal ogen, an PCT/US2006/000262

10

al kyl sul fonate or a hal oal Byl ester (ii)

3-fl uor ophenyl magnesi um brom de; and (iii) the
conpound: in a suitable solvent to yield a conpound of
formula V. 9. A process for preparing a conmpound of
formula VI: M froma conpound of fornmula V: VWwhere
PMB i s p-nethoxybenzyl and Cbz is carbobenzyl oxy, said
process conprising renoving the PVMB protecting group
of the conmpound of formula V to produce a conpound of
formula VI. 10. A process fOF aring a conpound of
formula VII VIl where Cbz is ch benzyl oxy, from a
conpound of formula VI: MV sainb 0GesSs conpri sing

sul fonyl ati ng the conmpound of forrullas\/l with

cycl opropyl sul fonyl | orj t he conpound of
formula VI1. 11.The cesk fo prEEffing a compound
of formula VIII: VI N NS

| s’ Ch
o“ N z

Vil
where Cbz is carbobenzyloxy, said process comprising removing the Cbz
protecting group from the compound of formula VI and reacting with
hydrogen bromide to produce the di-hydrobromide salt formula VIII.

12. A process for preparing a compound of formula IX;

| :
Y CH

3
N/H
AT TS e
s7 NP
Y bw:Q

N N
0 CHa
IX

from a compound of formula VIl

=R
vege!

7
=%

Vil
said process comprising reacting the compound of formula VIII with (i)

an agent containing a leaving group G where G is a leaving group



froma conpound of formula VII:VII where Cbz is
car bobenzyl oxy, said process conprising renoving the

w@hweprarect i ng group fromthe conpound of forPail/asidneé 000262

5

10

15

and reacting with hydrogen3brom de to produce the

di - hydrobrom de salt forrmula VIII. 12. A process for
preparing a conpound of formula I X I X froma conpound
of formula VIl VIII said process conprising reacting
the conpound of fornmula VIII with (i) an agent
containing a leaving group G where Gis a |eaving
groupsel ected fromthe group consisting of CN, Z,

al kyl sul fonates, OCOCZ3 and benzotriazolyl, with Z

bei nsefedtad mﬂthea@r@ug ddnstslmﬂgcmmtmcblkw@ulfcmam h@COCZ3
conpound of formula | 13. A process of Bre paring

conpAmktbenzatbazalylawith Z be\msraehalpge@, and (i) the cgmpund
froma conpound of formla l X where Gis a |leaving

group selected fromthe oup °¢0 Sls ing of CN, Z,

al kyl sul fonat es, OCOCZ3 d nz zol yl , with z
bei ng a hal ogen, said proceSs gonp |sing reacting t he
conpound of fornula IXwith a O CH;,

to form the compound of formula IX.

13.A process of preparing a compound of formula I:

| C
CHs

where Rj is alkyl or aryl from a compound of formula IX:
F\©
bp

IX
where G is a leaving group selected from the group consisting of CN,
Z, alkylsulfonates, OCOCZ; and benzotriazolyl, with Z being a halogen,
said process comprising reacting the compound of formula IX with a
Grignard reagent in a suitable solvent, followed by workup, to yield the

compound of formula 1.



Gignard reagent in a suitable solvent, followed by
wor kup, to yield the conpound of fornmula |I .14. The

wee@eese7®f claiml, wherein said deprotecti onPCTUS108§000262
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15
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(a) is perfornmed using trifBbuoroacetic anhydride. 15.
The process of claim1, wherein said deprotection in
step (a) is perfornmed using 2,3-dichloro-5, 6-di cyano-1
, 4- benzoqui none. 16. The process of claim1l, wherein
said deprotection in step (c) is perfornmed using

met hanesul fonic acid. 17. The process of claim1,
wherein said deprotection in step (c) is perforned
using a strong acid selected fromthe group consisting

of 1guTihel pracessiot cldimdt,agérelr %nd@e@r@t@dtlé‘ryﬁfﬁépga) s
acid he process of claim1l, wherein step (d)
corrprﬁ’%'%@”{edlys'%r‘i@f&lqrpﬁ@et%@'ﬂ‘)@élﬁ’ﬁound of fornula

Vik fl'ﬂe‘?arf)é%%”ee Y, \Hﬁ&lﬁ%’ﬁ sdid 'r§te%ﬂ a| %I Ra(%glé 2)

react i ng sal ase w an agen

| eavi p@fcgnmdau@gﬁeis-ehcﬁlors 5@6+cbeydnmg1 ngnr[zomeirmneed

ber BT pisasR of it homterBinSat deprgtockin iy SIEpdrbisy

and Zpéﬁor%élﬁb&ﬁ&'?netﬁgneé_mfbrﬁé 9&1855 of claim 18,

wherei n said agent containing a leaving group is a
cyaﬁaTheh greggsstofataim t wherein said fdepnotehtionyirostep (c) is

consi SRl 4 hEN S RET 808 SHIARSIHEH e GEh LRKRIRG B
sulfuric acid, hydrochloric acid and hydrobromic acid.
18.The process of claim 1, wherein step (d) comprises (1) converting said
compound of formula VIl to a free base by use of a basic compound

and (2) reacting said free base with an agent containing a leaving

O HzC
T
O CHg
group G where G is a leaving group selected from the group consisting
of CN, Z, OSOzR,, OCOCZ; and benzotriazolyl, with R, being an alkyl
or aryl group and Z is a halogen.
19.The process of claim 18, wherein said agent containing a leaving group
is a cyanating agent and is selected from the group consisting of: HCN,
acetone cyanohydrin; cyclohexanone cyanohydrin; a mixture of
(C2Hs5)2AICN and Ti(OPr)4, a mixture of acetic acid, H,SO4; NaHSO4,
KHSO3; or Na,S2.05 and a cyanide source such as NaCN or KCN;
trimethylsilylcyanide; glycolonitrile; mandelonitrile; glycinonitrile;
acetone amino nitrile; and dimethylaminoacetonitrile.
20.The process of claim 19, wherein said cyanating agent is acetone

cyanohydrin.



(C2H5) 2AICN and Ti (OPr) 4, a mi xture of acetic acid,

H2SO4; NaHSO4, KHSOB or Na2S206 and a cyani de source
w@a@a/02a27NaCN or KCN;, trinmet hyl silyl cyani de; PCT/US2006/000262

glycolonitrile; mandelonitBple; glycinonitrile;

acetone amno nitrile; and di nethyl am noacetonitrile.

20. The process of claim 19, wherein said cyanating

agent is acetone cyanohydrin.2 1. The process of claim

20, wherein said acetone cyanohydrin is used in about

1-5 nol ar equivalents with respect to the conpound of

formula VII1. 22. The process of claim 18, wherein is

used in about 1-4 nolar equivalents with respect to

t he1cDing provdsefof cimac WwHdréin siid atsnerayaeshydin i§ @sed in

18, erein_said basic co und is selected fromithe

gr ou\ggl?%ﬂy J-amelgr 8ﬂU'V%|eH§‘tn(§|? Fs3nesk fathe epmpeund oHZ)rmula
car bo\rﬁmte and a bi car bonat e, V\,herel n the netal is

sel ected fromthe group consisting of lithium sodium

poasEhelprocesbiaficlaim 1 svhereinbe ugkdiinaboutitidesivlan
calciu ntij u ba ' u al um nu ndi
>t hal |$qrﬂwaslf:p Aty E%S LﬁﬂmQ%LHH{T%’f‘JO %en%" si | ver,

Zi pg, TREPRAEEs JFRIM 48 %ﬂfér@ﬂééi@ba@m’%n%o&ﬁl is ééﬂecﬁed
Cl-C12 al kanol, a C3-CI2 cycl oal kanol, a (C3

cycl dmm;thge@rem cangiatireg of:
a metal hydroxide, oxide, carbonate and a bicarbonate, wherein the
metal is selected from the group consisting of lithium, sodium, potassium,

10 rubidium, cesium, beryllium, magnesium, calcium, strontium, barium,
aluminum, indium, thallium, titanium, zirconium, cobalt, copper, silver,
zinc, cadmium, mercury and cerium;

a metal salt of a C4-C4; alkanol, a C3-C,, cycloalkanol, a (C3-Cs
cycloalkyl)C4-Cs alkanol;

15 ammonia, a C4-Cq2 alkylamine, a di(C4-C12 alkyl)amine, a C3-Cg
cycloalkylamine, a N-(C3-Cs cycloalkyl)-N-(C4-C12 alkyl)amine. a di(C3-Cs
cycloalkyl)amine, a (C3-Cs cycloalkyl)C4-Cs alkylamine, a N-(C3-Cg-
cycloalkyl)C4-Ce-alkyl-N-(C+-C42 alkyl)amine, a N-(C3-Cg cycloalkyl)C1-Cs
alkyl-N-(C3-Cg cycloalkyl)amine, a di[(C+-Cg cycloalkyl)C4-Cs alkyl[amine;

20 and

: a heterocyclic amine selected from the group consisting of
imidazole, triazole, pyrrolidine, piperidine, heptamethyleneimine,
morpholine, thiomorpholine and a 1-(C+-C4 alkyl)piperazine.
24.The process of claim 23, wherein said basic compound is selected

25 from the group consisting of KOH, NaOH, Na,CO3, K,CO3, NaHCOs3,

KHCOg3, tetramethylguanidine, DBU, diisopropylethylamine and
mixtures thereof.

25.The process of claim 24, wherein said basic compound is NaCO3 or
K2COs.



ammonia, a C-i-C 12 alkylamne, a di(G-CG 2
al kyl )am ne, a C3-Cs cycl oal kylamne, a N-(C 3-C8

wWey@boai2kyl ) -N-(Cr G 2 al kyl)am ne. a di (C 3- GBCT/US2006/000262
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20
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cycl oal kyl )am ne, a (C3-C83¢ycloalkyl)Ci-C 6

al kylamne, a NN(C 3-C8- cycloalkyl)GC -C
6-alkyl-N-(CG -G 2 alkyl)amne, a N(C 3-C8

cycloalkyl )G -C 6 alkyl-N-( C3-C8 cycl oal kyl )am ne, a
di[(CrC 6 cycloalkyl)Cr C6 alkyl[amne; and , a
heterocyclic am ne selected fromthe group consisting
of im dazole, triazole, pyrrolidine, piperidine,

hept anet hyl enei m ne, norphol i ne, thionorpholine and a

1- 06. The praddey! dfﬁﬂlzﬂﬁf 23, 'vﬂ?ere@ﬂsaﬂ ItRsRY QrRSSurRt isak

).
23, wherein said basic conpound is selected from%@

gr @pT e pEveassmf aiMKGrYheDHsain«Briumsrd Keams)t mmdea is

0 oL B U Letshna soMag Mg any e

pr @8cThe @focésaloﬂd’eﬂm Iheriearaircgdid Griggiard eoagantns MeMgCl.
Na2C3 or .. The process . of cl aim 25, wherein

sa.2§ [ PEOQQﬁ%&ﬂ‘ﬁim 28, pghsrgin s8id MeloGH iscusad iprabauhiird

sel ect egé cgr?\n;t Ivggﬁ%g %ﬁ‘?%?ﬁ%#&ﬂ‘ﬁ‘@@nﬁé@"h@évgs

an@OMEMy brocss oTht@mT bosiserenf sait @ohaeht in stepr(e) is mded
OS5 hRRRE Ay Boerl st Gamath fcfsdBimons,

ethers, and mixtures thereof.

31.The process of claim 30, wherein said solvent is selected from toluene,
Xylene, chlorobenzene, or dichlorobenzene alone or in admixture with
a solvent selected from the group consisting of a Cs-C+; alkyl ether,
1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane and
tetrahydrofuran.

32.The process of claim 1, wherein said work-up in step (e) is treatment
with an acid in an aqueous phase.

33.The process of claim 32, wherein said acid is HCI.

34.The process of claim 32, wherein said acid is a strong acid selected
from the group consisting of hydrobromic acid, sulfuric acid, and
phosphoric acid.

35.The process of claim 8, wherein said solvent is selected from the group
consisting of hydrocarbon, ether, and mixtures thereof.

36. The process of claim 8, wherein said reagent is benzotriazole.

37.The process of claim 9, wherein removal of said PMB protecting group
is accomplished with trifluoroacetic anhydride.

38.The process of claim 10, wherein said sulfonylating step is performed
in toluene and utilizing triethyl amine as the base.

39.The process of claim 11, wherein removal of said Cbz is accomplished

using methanesulfonic acid.



nol ar equi valents with respect to the conpound of
formula I'll. 30. The process of claiml1l, wherein said

walsen270 n step (e) is selected fromthe groupCT/US2006/000262
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consi sting of hydrocarbons38hal ogenat ed hydrocar bons,
ethers, and m xtures thereof. 3 1. The process of claim
30, wherein said solvent is selected fromtol uene,

xyl ene, chl orobenzene, or dichl orobenzene al one or in
adm xture with a solvent selected fromthe group
consisting of a C5-C 2 al kyl ether,

1, 2-di net hoxyet hane, 1.2-di ethoxyethane, diglyne,

1, 4-di oxane and tetrahydrofuran. 32. The process of

cl 40ITHe prdueiseiol cant 2\avHerdip ddid Sigent E@tairing b egdvikg broup
with an acid in an aqueousadphase. 3. The process of
cl ai NS 3cyanatingiagenh salestaddrory theigrowp congisting et &N of

e s L
sul f uiQ2tlspAlON andTipOP s @ nixtuee bflacetic adideHEB OgddaHB0,,
ar oUKBSE TtV aeg bk LA BY R ROUEERHCH &hNaKPLREN:
r eagen S I Ag LA RS LRSI GRS T elohIRG T Phflrley
wher edcetorenanino oftrieaadd BivBethytareinoangtogittlen
41.The process of claim 40, wherein said cyanating agent is acetone
cyanohydrin.
42.The process of claim 13, wherein said Grignard reagent is methyl
magnesium chloride.
43.The process of claim 13, wherein said solvent is a mixture of toluene
and tetrahydrofuran.

44. A process for preparing a compound of formula (1)

where Ry is an alkyl or aryl group;
from a compound of formula Il

COOEt
'Sl

Il
said process comprising:



Is acconplished with trifluoroacetic anhydride. 38.
The process of claim 10, wherein said sulfonylating
wae@p/ore7performed in toluene and utilizing trP@r/ing1006/000262
am ne as the base. 39. The3process of claim 11,
wherein renoval of said Cbz is acconplished using
nmet hanesul foni ¢ aci d. 40. The process of claim12,
wherein said agent containing a |l eaving group is a
cyanating agent selected fromthe group consisting of:
HCN, acet one cyanohydrin; cycl ohexanone cyanohydrin; a
m xture of (C2H5)2AICN and Ti (OPr)4, a m xture of
acetic acid, H2SO4; NaHSO4, KHSC3 or Na S20b6 and a
cyani dﬁ(?)o'ulr clenserd:ihgdlse Itsllaﬂ}ﬂor]hd!@ﬂfbrlmula I toda ?ompounclj of
tr t cyani de; colonitrile; mandelonitrile;
ot IR by Yeactiguwha Tedgen thet intoducana PMB Group:

di met hyl am noacetonitrile. 4 1. Tm@Epcess of claim

40, wherein said cyanating [age i s acetone
cyanohydrin. 42. The proce of claim 13, wherein said
Gignard reagent is ne magnesi um chl ori de. 43. The

process of claim 13, wherein gpid solvent is a mxture

of tol u% and tetrahydrofuran. 44. A process for
> pr\é’bﬁﬁ IcRRADAYYRINZYr mul a (1) |

(b)  reacting said compound of formula Ill with a suitable
reducing reagent, followed by purification through formation of a bisulfite
salt and subsequent treatment with a basic compound, to yield a
compound of formula IV:

O/CHO
N
10 PMB”

v
(c) reacting said compound of formula IV with benzotriazole, 3-

fluorophenylmagnesium bromide and the compound:

CHa

&

N
Cbz

15 to yield a compound of formula V, where Cbz is carbobenzyloxy
F
\© CHa
OO
P~ k/N\Cbz
V-

(c)  removing the PMB protecting group of the compound of
formula V to produce a compound of formula VI:



wo b@soonpound of fornula I

10

15

where Ri is an al kyl or aryl group; froma conpound of
formula I'l: Il said process conprising:(a) converting

[1l by reacting with a reagént that introduces a PVB
group: COCEt |1l where PMB is p-nethoxybenzyl; (b)
reacting said conpound of fornmula Il with a suitable
reduci ng reagent, followed by purification through
formation of a bisulfite salt and subsequent treatnent
with a basic conpound, to yield a conmpound of formnula
IV: 1V (c) reacting said conpound of fornmula IV with
benzotri azol e, 3- fluorophenyl magnesi um brom de and

t he conpound: to yield aF nd of fornula V, where
Cbz i s carbobenzyl oxy V ;&memvi ng the PMVB
protecting group of the co deef formula V to

produce a conpound of fornula \A/'%I
N

Vi ;
(d) sulfonylating the compound of formula VI with cyclopropyl
sulfonyl chloride, to form the compound of formula Vil:

| F\O N
Yool

7
o \\O

Vil ;
(e)  removing the Cbz protecting group from the compound of
formula VIl and reacting with hydrogen bromide to produce the di-

‘Neoae!

A\ 2HB
o) \o r

hydrobromide salt formula VIlI:

VIl ;

()  reacting the compound of formula VIil with (i) an agent
containing a leaving group G where G is a leaving group selected from
the group consisting of CN, Z, OSO,R,, OCOCZ; and benzotriazolyl,
with R being an alkyl or aryl group and Z is a halogen; and (ii) the
compound:

to a conmpound of fRPECTUBE06/000262



(d) sulfonylating the conmpound of formula VI with
cycl opropyl sulfonyl chloride, to formthe conpound of

wo evoatob70/11: VI ; (e) renoving the Cbz prot eRCT/I§2006/000262
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group fromthe conmpound of #ornmula VIlI and reacting

wi th hydrogen brom de to produce the dihydrobrom de
salt formula VIT11: VIIl ; (g) reacting the conpound of
formula VIIl with (i) an agent containing a | eaving
group Gwhere Gis a |leaving group selected fromthe
group consisting of CN, Z, OSO2R2, OCOCZ3 and
benzotriazolyl, with R2 being an al kyl or aryl group
and Z is a halogen; and (ii) the conmpound:to formthe
conpound of fornula I XO Q) Neacting the
conpound of fornmula I X wifth G i|gnaifld reagent in a
sui tabl e sol vent foll owed to yield the
compound of forrmula I. 45. A canpound of the fornmula:
where PMB is p-nethoxybenzyl afd C&H3 s

car t")l?oe{aoz%I f?\’éyctor}lggdnuddci)ﬂ%rmula IX:

IX ;
and
(h)  reacting the compound of formula IX with a Grignard
reagent in a suitable solvent followed by a workup to yield the
compound of formula I.

45. A compound of the formula:

| :
Y CHga
O/\N)\
(710
PMB~” Cbz

where PMB is p-methoxybenzyl and Cbz is carbobenzyloxy, including
isomers of said compound.

46.A compound of the formula:



i soners of said conpound. 46. A conpound of the
formul a: where Cbz is carbobenzyl oxy, including isoners

wotosarg7conpound. 47. A conpound of the fornul BCT/ME0€000262
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Cbz is carbobenzyl oxy, incHuding isoners of said
conmpound. 48. A conpound of the formula: including

i soners of said conpound. 49. A conpound of the
formula: including isoners of said conpound. 50. A
conpound of the formul a:including i soners of said
compound. 5 1. A conpound of the fornmula: including
i sonmers of said conpound. 52. A conpound, i ncluding
i soners of said conpound, of the fornula:

F
:: CHs
O/\N)\
HN N
where Cbz is carbobenzyloxy, including isomers of said compound.
F
:: CHy
« O/\N/I\
s k/N\chz

=
o \\O

47.A compound of the formula:

where Cbz is carbobenzyloxy, including isomers of said compound.

4 70

o
o\\o

48. A compound of the formula:

including isomers of said compound.

49. A compound of the formula:

including isomers of said compound.

50. A compound of the formula:
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OH
O/ksoaNa
pva-N

including isomers of said compound.
51. A compound of the formula:

O
7" GH,
NJ\ - (COOH),
PMB"\O/\K/NH

5  including isomers of said compound.
52.A compound, including isomers of said compound, of the formula:

o} CHs,



