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PREPARI NG GROWIH HORMONE SECRETAGOGUES BACKGROUND OF THE | NVENTI ON Thi s

i nvention rel ates m\mwmd process for preparing conmpounds of Fornula

Il conprising coup‘mm nd of Formula IV with a corrpgz @ %gfor mul a
Thi s iswvention al so.yRhates to an inproved process for g

conpounds of Formula |11 by coupling a_,conpound of Formula IV with a

conmpound of Forrmula V and subsequent d'e1f)rot ection of the resulting

Prt-protected conpound of Formula Il. Conmonly assigned International

Pat ent Appli ¢at] | ' i her ej e ferred to as
the " 369 appf’mﬁ%\ﬁ#@#g@'%%@yﬁ@%“ﬁﬁ%&é@éﬁ di scl oses
certain grovvth hor none seBA@Ka EmdvEn‘i'cﬁqunul a I OX4 RCHR CH

Il ~Rs R7T Y ~_~¢ E~~C/, N T | ~CH?>~ w Ra O R
wherein the deTh'ﬁFrt"PBﬁ'%‘ rslatesa apdmprayed progess EﬂfQE‘?R%‘B% CPWBP‘é’?q? ofsai d
conpoundsFahflai &Qﬂnﬁﬁﬁrﬁb éduplifea csﬁ@)oambﬂ FodnuRNVtateeempdlndidry i n

treating, inter alia, 0Steoporosis. npounds of Forrmula I, OMe OR ~N Me

~N ~NHPr tFgrmuie Y s RYSROR AP O TTRIQVRE Pronsss BPreRasigon as

: _r]} flr IrreA? L@n%maz gf gﬁm%ﬂo i{%onﬂﬁﬁé eomb&r@mwﬁda 1P with@r dBmgdbuhd bof
FormulaV and subsequent deprotection of the resulting Prt-protected compound of
Formula (i.

Commonly assigned International Patent Application Publication No.

WO97/24369, hereinafter referred to as the ‘369 application, which is incorporated
herein by reference, discloses certain growth hormone secretagogue compounds of
Formula I,
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wherein the definitions of the variables are disclosed therein. Said compounds are
disclosed in the ‘369 application to have utility in treating, inter alia, osteoporosis.

Compounds of Formula I,

*/C)“ Py

are disclosed in the ‘369 application as intermediates in a process to prepare the

compounds of Formula {il,

A

*166166*



N v NNHRW-~R3 Oz Nwhich are within the scope of the disclosure of
said international application. The process disclosed in the " 369

application requires coupling a conpound of Fornmula IV with a conmpound of
Formula V. The first step in the coupling reaction is the r?ﬁgtli %g ﬁ)f a
conpound of Forrmula IV below with an epganic amne to form uly 2802 hase of
the conmpound of Formula IV and the organic amne salt of tartaric acid. The

next step in the disclosed process is filtrati gstepto renove the
Rd. is wgs th uigt to be necessary to
ion t aNtarj d with the conpound of

organic amne salt of tarta
o tNHyaceni zati on of the 3a

elimnate the possibility of
Formul a 1V under the couplip@g cpndi tif ons.Y Due

ccurs at roomtenperature,
ically, i.e., at reduced

position of the pyrazol'd9(4, yridj ne \ggﬂ ch

this filtration had to be peNfor cryogen

t enperat ures. \When operating the coupling reaction on’'a bulk scale,
cryogenic filtration presents technicdll problens, e.g., entrainnment, slow
filtration,.: Wi i dling. This
resul ts. | AR AESnb Y SERBR e AR REY! BT Mo AR AR 08 Tons the
cryogeni c filt rideippocdss disclosetbin, the 880 lapplicatiom requires eowpling anddnmpedingr ocess

vent i ol EOMET BT RsoRBly RRFERAY fhe i bl b cddfing NG B "o

conpound dife FEaction ef d dcompoultl of Fétehdld IVNbélew with an drghiite amite tNEMNRBIeO wher ei n:
R is -(C¢C, | kyl tional Su ituted with u Q. th f.l uaro atons;
R2 is ph e;W%rp%)tsﬁgr%&o%%%wcfﬁw@&anéﬁ? grgalhlc arRm(L. saft 3 GRaric 454

- (C, - C5) alThelnest st€jp inGBe dlskiptghmoyess ivhditmtibh stepite nerhoguthetargardnamine t he
definition pf i.S_aptjonally s tptuted with .t hree f|.por,0 atons;
ond | 55" Saftlr Gagh® 98 B s haRo bt WePSealt G elPuiete i eabiito o

m Xi ng an regquivn pf taztadc aéid mith tHeasdnpiuad DR Fbrindla I gndidrenhe towtihgr e of For nul a
VvV, D or H lv wher rd.above, and

L-tartaric.,agid AR in. R and are a i.ne
o organt eongifirs” Pl 18 e taddir ot Felat besith o binfdo i B B peu “oac
t o about -wHB doeufscatm@m sdrperaturd) higfickatigh Radorieoperbrotd chegévicayl a vV, P3 O
HO NHPrt N H ﬁ{{l\éel\/e V V\/nertei n @% and PF.t re as,defined aboge toI sai d
slurry to"FoPhS Uped temnsirtieR  (PEN BRGNS N FOURING 'gAETal oY 4 Bk sGplet he
OL ga][li c alraiiyngenrcrni&raftimeﬁrebe:stetedmi@ammaemde.gf, ehtraintieat, Is\ovatittiatonganpound  of
the formula
ne

eg to gsnedadditional equipment and extra handling. This results in reduced yields of
product. In the process of this invention, the cryogenic filtration is avoided, resulting in
a more streamlined process and an improved chemical and optical yield.

SUMMARY OF THE INVENTION
This invention is directed to a process, designated Process A, of preparing

a compound of Formula |,
0] O Me

2 S L
3

wherein:

R' is -(C;-C1o)alky! optionally substituted with up to three fluoro atoms;

R? is phenylmethy! or 2-pyridylmethy!;

R® is -(C;-Cs)alkyl-O-(Co-Cs)alkylphenyl, where the phenyl substituent in the

definition of R® is optionally substituted with up to three fluoro atoms; and



c) adding a coupling reagent to said reaction mxture to forma conpound of
Formula Il. A preferred process within Process A designated Process B, is
a process wherein said conpound of Fornmula | V is suspended in said sol vent
prior to the addition of said organic amne. A preferred prggess Wi { hin
Process B, designated Process C, is a process wherein said deWZOP war med
to about -50C prior to step b. Another preferred process within Process A
designated Process D, is . the process wherein: in step a, said organic am ne
is trietHyt SAMINNEPRLEWDIOHR i s phenyl net hyl oxynet hyl or

2, 4-di f| ugnhenry! met hyl oxynmet hyl and Prt is t _ 22 July 2002

but yl oxycarbonyl; and in step c, said coupling reagent is propane

phosphoni ¢ aci®d anh§#ing@n apprepeate chisy tytgte t'EﬁV"‘F@r’i'S‘@&%JC%fe 8ksi gnat ed
Process Erorinmigir ocess wherein R is nethyl or 2,2, 2-trifluoroethyl and R2
is phenylnethyl or 2 pyridylmethyl. A preferred process of Process Eis a
process wherein the conpound " Formula Il selected from
(1-(2-(1(R-(2,4-d rfluorqperzyl oxymet hyl ) -3a(R)-pyridin-2yl nethyl-2-(2,2,2
-trifluoro-ethyl)-3-0x0-2 , 4, 6, 7- hexahydr o- pyrazol o[ 4, 3-c] pyri di n5-yl ) -
2- oxo- et hyl car banoyl ) - 1- hyl)-carbam c acid tert-butyl ester and
(é- (2( 3a|( ;?) - benzyl - 2- F@X0- 2,3, éaofngaFtéHS)é%m’dr o- pyrazol o( 4, 3-cJpyr
idin-5-yl)1

(R) - benryl oxymet hyl - 2- oX t hyl car banoyl )-1-netfiyl -ethyl)-carbam c acid
tert-butyl ester is prepated. Another preferred process of Process Eis a
process wherein a conpourtd of Fornula I[1A) OOHM ,~' M N v N NHBoc
Me-NI ~N~ OOIIA is prepared. Anotllsﬁr preferred process of Process E is
the process wherein a conpound of Forrula I1B,

wherein R' and R? are as defined above,

and an organic amine in a reaction inert solvent at a temperature of about -68°C to
about -40°C to form a slurry;

b) adding a compound of the Formula V,

R® 0

HO NHPrt
¥
o Me

Me

\
wherein R® and Prt are as defined above, to said slurry to form a reaction mixture
comprising the tartrate salt of the organic amine, the free base of a compound of
Formula IV and a compound of the formula V; and

c) adding a coupling reagent to said reaction mixture to form a
compound of Formula Il.

A preferred process within Process A, designated Process B, is a process
wherein said compound of Formula {V is suspended in said solvent prior to the
addition of said organic amine.

A preferred process within Process B, designated Process C, is a process
wherein said slurry is warmed to about -50°C prior to step b.

Another preferred process within Process A, designated Process D, is the
process wherein: in step a, said organic amine is triethylamine; in step b, R%is
phenylmethyloxymethy! or 2,4-difluorophenylmethyloxymethyl and Prt is t-



5 22 July 2002 CF3CH2 I~ IIBis prepared. M@ Me N NHBoc O O F F Anot her
preferred process within Process B, designated Process F, is the process
wherein: in step a, said organic anmine is triethylanine; in step b, R3is
phenyl nmet hyl oxymet hyl or 2, 4-di fl uor ophenyl nmet hyl oxynet hyl g Paéoi' S
t but yl oxycarbonyl; and in step c) sai d“oupling reagent is %’] Lﬂ%l
phosphoric acid anhydride. A preferred process within Process F, designated
Process G is a process wherein R is nmethyl or 2,2,2-trifluoroethyl and R2
i's pheny|tm$ylﬁwcamonzl BYF inigtemst Baifl couplingarage s piosera BhesnhRN @idcess F i s
a processaw ,n the conpound of Formula Il selected from (1-(2-(1
(R-(2,4 'uorobenzyl oxymet hyl ) -3a(R) - pyri di n- 2yl met hyl -2-(2,2, 2-trifl uor
0- et hyl ) - 3- oxoAPrfesead prae?s hbReepss B, ggsignased Paocdse Epigrd piogsssy| ) -

2, o S SRS M A RN SO PR Brdfi Uty ester and
i di n- 5-ylpyridyimethyl. .
(B9 Peney] oy R ko B gh U GAEREE™ Dl A ARG € 220
a processFaredzll Bet@ctedrfpmm (1 (Rp2rtifiudioBenzyloxgmeth2-3a(R)ypyada2-Me O O H
Mo~ IVeylmethyi-.’z-(z,2,2-tr|fluoro-ethyl)-S—oxo—Q.3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pynd|n-
5-yl)- 2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester and (1-(2-
(3a(R)-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo{4,3-c]pyridin-5-yl)-
1(R)-benzyloxymethyl-2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl
ester is prepared.

Another preferred process of Process E is a process wherein a compound

of Formula A,

3 /”\/H
) \”)<NHBOC
Me—N

\N/ O

A
is prepared.
Another preferred process of Process E is the process wherein a compound

of Formula B,



N v NNHBoc NON ~\ OOIIA is prepared. Another preferred process wthin
Process F is a process wherein a conpound of Fornmula IIB) vy /INOOH M ~
M N v NNHBoc CF3CH2 N~-NOF F IIB is prepared. Another preferred
process within Process C, designated Process H, is a proces? wﬂeas&;: in
step.a) said organic amine is triethylafirne; in step b, R3 £&JUY
phenyl nmet hyl oxynet hyl or 2, 4-di fl uorophenyl net hyl oxynethyl and Prt is

t but yl oxycarbonyl; and in step sai d coupling reagent is propane
phosphoni ¢ aci d anhydri de. July 2002 A preferred process within
Process H, designated Process \, rein R is nethyl or
2,2,2-trifluoroethyl and R2 is nyl met hyl or 2-pyridylnmethyl. A preferred
process within Process | is g progess wierein theMeonpound of Formula |
selected from (1-(2-(1

(R -(2,4-difluorobenzyl oxynet
o- et hyl ) - 3- oxo- 2, 3, 3F £H-—N
yIcarbannyl)-l-nethyl-%tH%I)A
(1-(2(3a(R) -benzyl - 2- et hyl -3
idin-5-yl)1

(R) - benzyl oxynet hyl - 2- oxo- et hyl car banoyl ) -X- net Ayl - et hyl ) - carbam ¢ aci d
tent-butyl ester is prepared. Another pref edd process within Process | is
a process wherein a conmpound of Fornula II OHM ~'" M N v N NHBoc
Me-NIT \N~ OOIIAis prepared. Another p
is a process wherein a

Me
X y -2-(2,2,2-trifluor
exapydr ot pyr &zol of|ff, 3- c] pyri di n5-yl ) - 2- oxo- et h

m ¢ aci RterQbutyl ester and

T

0XO0-

B
is prepared.

Another preferred process within Process B, designated Process F, is the
process wherein: in step a, said organic amine is triethylamine; in step b, R%is
phenylmethyloxymethyl or 2,4-difluorophenylmethyloxyméthyl and Prtis t-
butyloxycarbonyl; and in step ¢, said coupling reagent is propane phosphonic acid
anhydride.

A preferred process within Process F, designated Process G, is a process
wherein R is methyl or 2,2 2-trifluoroethyl and R? is phenylmethyl or 2-
pyridylmethyl.

A preferred process within Process F is a process wherein the compound of
Formula Il selected from (1-(2-(1(R)-(2,4-difluorobenzyloxymethyl)-3a(R)-pyridin-2-
yimethyl-2-(2,2,2-trifluoro-ethyl)-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-
5-yl)- 2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester and (1-(2-
(3a(R)-benzyl-2-methyl-3-ox0-2,3,33,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yi)-
1(R)-benzyloxymethyl-2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl
ester is prepared.

Another preferred process within Process F is a process wherein a

compound of Formula lIA,



conpound of Forrmula IIB, g _ 22 July 2002 /NOOH M ~ ~ Me N~N NHBoc
CF3CH2 N ~=0O NOFFIIBis prepared. This invention is al so directed
to a process, designated Process J, for preparing a corrpound of Formul a
IIl, OMe OR2Z ~NMe R-NN ~/ ~NH2 "N R3 O Ill wherein:

_(C~-C~0)al kyl optionally substituted-séth up to three quo?BJH'ty(?rQQZ R2 is
phenyl met hyl or 2-pyridylnethyl; and R3 is

-(C--C9) al kyl - O (Co- Co) al kyl phenyl, where the phenyl substituent in the
definition of R3 is optional ubstituted with up to three fluoro atons,
conprising: a) mxing an ag ate chiral tartrate salt of the Formul a
1V, 22 July 2002 g D o
as defined above, and an g
tenperature of about -68CY
conpound of "'the Formula V,

Me—N

ganhc amge in a reggdion inert solvent at a
o afout - Ctﬂfor aMgl urry; b) adding a

b NHBoc
\ ©
O

A
is prepared.
Another preferred process within Process F is a process wherein a
compound of Formula IIB,

@) Me
A K
N ; NHBoc
CF,CH;—N : 5
\
O

F
F

1B

is prepared.

Another preferred process within Process C, designated Process H, is a
process wherein: in step a, said organic amine is triethylamine; in step b, R%is
phenylmethyloxymethyl or 2,4-difluorophenyimethyloxymethyl and Prt is t-
butyloxycarbonyl; and in step ¢, said coupling reagent is propane phosphonic acid

anhydride.



HO NHPrt N H O MeMe V wherein R3 and Prt are as defined above, to said
slurry to forma reaction mxture conprising the tartrate salt of the
organic am ne, the free base of a conpound of Formula IV and a conpound of
the Formula V; c¢) adding a coupling reagent to said reacti nggilxéﬂé to
forma conmpound of Fornula Il; and d)sreacting said conmpoun iy la |1l
with a suitable deprotecting reagent to forma conpound of Formula I1l. A
preferred process within Process J, designated Process K is a process
wherei n sai d dopiebrirayl mbceasrwithimProgess Hs depenated Prpeessdi whewinvBnis prior to

t he addi t.i f bl i i of warm ng said
slurry l:’)ﬁégﬁ%&{ 2%%%‘@%% utaﬁ?‘Fg%; ?@g‘é’i’ﬁgg?‘gg'%ﬂ?’?@?’lr?%@?ep b. A prgferlred
process Wit hi A preferesskpriicessasithim Rrasg st isceprocess wberinptheswswpowhdoéi n sai d
Prt is B ' iS4 . ' j . ormula 11
w th an SorAUEAPE e ol IR AR BRo SR NG RER B g 2 00l

i s a progesathylie(@, 2-riflmonb-atbylb3iox01268, 8@ A EslthéxahydroguyirazoloM Braddyeidined pr ocess

ithin P desi t P i i.n. i
ohenyl meCRr 2 RunEl R amos g CaRy bkt R R R PR S . 0,
Jul y 200238(R¥pehzyl-2anathyiriain-2,3 3ai4)6 7ihexatmjided-pyraaciod¢3-clapddin-6-yt ep c), sai d
coupling ent is opane osphoni ¢, aci n ide, A preferr rocess
o thi n” B bEREE o BB ERDER o S o Boml B ELRERE Forhy)

or 2,2, 2¢sterid preparetthyl and R2 i s phenyl nethyl or 2 pyridyl nethyl.

Another preferred process within Process | is a process wherein a

compound of Formula lIA,

0] 0O Me
J K Jwe
N : NHBoc
Me—N :
'\ O
)

A

A
is prepared.
Another preferred process within Process | is a process wherein a

compound of Formula 1IB,



A preferred process within Process Ois a process wherein said conmpound of
Formula Ill selected from

2-am no- N-[ 2- (3a(R) - benzyl - 2- net hyl - 3- 0x02, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o-[ 4
, 3-c]pyridin-5-yl-1 (R)-benzyl oxyl met hyl - 2- oxoet hyl ] -i sobut ] nd

> am now M- (1 e ¥5 3} 9802

(R -(2,4-difluoro-benryl oxymet hyl) - 2- oxo- 2( 3- oxo- 3a(R) - pyri di n-2-yl net hyl ) -
2-(2,2,2-trifluoro-ethyl)-2, 3, 3a, 4, 6, 7- hexahydr opyrazol o[ 4, 3-c] pyri di n-5-yl
) - et hyl - 2- net hyl - pr opi onami de repared. Another preferred process within
Process Ois a process whereif§ a conpound of formula I1lTA, OO- HM ~'

M NN NH M-N~ =0 ~NOII Nprepared. Anot her preferred process
within Process Ois a process rein aoconpound ‘lg: formula I'11B, 22 July
2002 -11 CF3CH; I1IB is prepdred.y M Mf[N NH@ O

(M: Anot her preferred
Proces : rocess wherein said
red iprocgss wWNHRA¢ Process P,

erei g R3g s phenyl met hyl oxymet hyl or
n step\b, said organic amne is
reagent is propane phosphoric
ProcEss R, designated Process S,
| uoroethyl and R2 is

process within Process L, de
acid is trifluoroacetd ci g7
desi gnat ed Process §&%ﬁéﬁa‘

2, 4-di f | uor ophenyl met hyl oxyndihyl>
triethylamne; and in step c, said couplin
acid anhydride. A preferred process wthi
is a process wherein R is nethyl or 2,2,2\ri
phenyl met hyl or 2pyridyl met hyl .

|5}
is prepared.
This invention is also directed to a process, designated Process J, for

preparing a compound of Formula Ili,

g J L
R’ N N H NH2
- 3
O

Ht
wherein:
R' is -(C,-Cio)alky! optionally substituted with up to three fluoro atoms;
R? is phenylmethyl or 2-pyridylmethyl; and
R? is -(C;-Cs)alkyl-O-(Co-Cs)alkylphenyl, where the phenyl substituent in the
definition of R® is optionally substituted with up to three fluoro atoms,
comprising:
a) mixing an appropriate chiral tartrate salt of the Formula IV,



A preferred process within Process Sis a process wherein said conmpound of
Formula IIl selected from 2-am no-N-[ 2-(3a(R)-benzyl - 2- nmet hyl - 3- oxo0

2,3, 3a, 4, 6, 7- hexahydr o- pyrazol o-[ 4, 3-c] pyri di n-5-yl -i

(R) - benzyl oxyl net hyl - 2- oxoet hyl ] -i sobut yram de and 2-am no- \;(,1

(R) - (2, 4-di fi uor o- benzyl oxynet hyl ) - 2- 0x0- 2( 3- oxo- 3a(R) - pyr i 4PHUY 3 Ret hy! ) -
2-(2,2,2-trifluoro-ethyl)-2, 3, 3a, 4, 6, 7- hexahydr o

pyrazol o[ 4, 3-c] pyri di n-5-yl)-ethyl -2-met hyl - propi onam de i s prepared.

Anot her preferred process within Process S is a process wherein a conpound
of formula I11A, -12- 22 July 2002 OOHa ~"'" M N v NNHM-N-=O
~N~ OIlIlAis prepared. otRer preferred process within Process Sis a
processvvhereinaconpoué mJIaIIIB)llN' OOHM ~" M N Vv N
NH CF3CH2 N = O 2 ~N [IBis pr(ao ;Ei Anot her, preferred process

wi thin claimK, designpted Pchess Eﬁ &CiGherein said Prt is Boc

and said Boc is renove reacting said conpound of Formula Il with an
acid. A preferred procesg within Process T, designated Process U, is a
process wherein said aci & i s net hanesul fonic acid.

v

wherein R and R? are as defined above, and an organic amine in a reaction inert
solvent at a temperature of about -68°C to about -45°C to form a slurry;
b) adding a compound of the Formula V,

R® 0

HO NHPrt
N
H Me

O Me

\
wherein R® and Prt are as defined above, to said slurry to form a reaction mixture
comprising the tartrate salt of the organic amine, the free base of a éompound of
Formula IV and a compound of the Formula V;

c) adding a coupling reagent to said reaction mixture to form a
compound of Formula Il; and

d) reacting said compound of Formula Il with a suitable deprotecting
reagent to form a compound of Formula lll.

A preferred process within Process J, designated Process K, is a process
wherein said compound of Formula IV is suspended in said solvent prior to the
addition of said organic amine and the additional step of warming said slurry to
about -50°C to about -40°C is effected prior to step b.

A preferred process within Process K, designated Process L, is a process
wherein said Prt is Boc and said Boc is removed by reacting said compound of
Formula Ii with an acid.

A preferred process within Process L, designated Process M, is a process
wherein said acid is methanesulfonic acid.

A preferred process within Process M, designated Process N, is a process

wherein: R® is phenylmethyloxymethyl or 2,4-difluorophenylmethyloxymethyl; in



-13- 22 July 2002 A preferred process within Process U, designated Process
V, is a process wherein: R3 is phenyl nethyl oxynet hyl or
2, 4-di fl uorophenyl net hyl oxynethyl; in step b, said organic amne is

triethylamne; and in step c, sai d cou |ing reagent is pr opggﬁ Igr&gﬁghoni o
aci d:anhydride. A preferred process within Process V) desig d cess W

is a process wherein R is nmethyl or 2,2,2-trifluoroethyl and R2 is
phenyl met hyl or 2 pyridyl nethyl. A preferred process within Process Wis a
pr ocess \shagr lpi seicerigdnic ampoe iedtriethyRorima) laadlin btepal) esdtie dodipliogreagent is

- am no- | - 3-0x02, 3, 34, 4, 6, 7- hexahydr o- pyrazol o-[ 4
3 clpyri d‘%gnan%%(o&}hé}%]é%'eﬁﬁ?% I met hyl - 2- oxoet hyl ] -i sobut yram de and
2 amno-N-(1 A preferred process within Process N, designated Process O, is a process
(R-(2, 4- | O X0z 24 3- 0X0-3a(R) - pyridi n-2-yl net hyl ) -
52 o, 2 et B0 e P S oo PARLEE R ST RN B s, 5. ¢l pyr i di ey
) - et hyl - Dyrigylimethyhr opi onam de is prepared. Another pref erre(lil/eplrp::ess W thin
or mul a

Process Wis r ces wher ei
ot eparod. o EPRIEE RIPGSTS W BFGHERe of EredPEEPPRTEELeHl eATROSDCeas W i s
a pr ocess:fwbaﬁerarmlaeleaeﬁawndzm‘muﬁ@mw(aa(ﬂ Hidinzyi-2-niedhyl-82xddl y 2002 y /N O O
ANe =" B2 Mhexanydrepylazofo-(4 -5y
2,3,3a,4,0,7-hexahydro- pyrazoro~[ 3- c]pyrrdm -yl-1(R)-benzyloxylmethyl-2-oxo-
ethyl}-isobutyramide and 2-amino-N-(1(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-
(3-oxo-3a(R)-pyridin-2-ylmethyl)-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolo[4,3-c]pyridin-5-yl)-ethyl-2-methyl-propionamide is prepared.
Another preferred process within Process O is a process wherein a
compound of formula I1IA,

O . Me
: O
N b NH
Me——N\ B :
N \ ©
O

A
is prepared.
Another preferred process within Process O is a process wherein a

compound of formula 1B,



I11Bis prepared. Another preferred process wthin Process T, designated
Process X, is a process wherein said acid is trifluoroacetic acid. A
preferred process within Process X, designated Process Y, is a process
wherein: R3 is phenyl met hyl oxymet hyl or 2, 4-difl uorophenyl ég&lll 2§¥%et hyl ;
in step b), said organic amne is triethylamne; and in stgz i

coupling reagent is propane phosphoni ¢ i d anhydri de. A preferred process
within Process Y, designated Process Z) is a process wherein R is nethyl
or 2,2,2-trifluoroethyl and R2 is_phenyl nmethyl or 2 pyridylnmethyl. A
preferred process within Proces$ Z-\s a process wherein said conpound of
Formula 111 selected from
2-am no- N-[ 2- (3a(R) - benzyl - 2- ne
, 3-c]pyridin-5-yl-1 (R)-benzygHoxyl
2-am no-N-(1 :
(R -(2, 4-difluoro-benzyl oxynet y
2-(2,2,2-trifluoro- etGWSIOH-Z,—N 3a, - hexahydr gpyr azol?o[ 4, 3-c] pyri di n-5-yl
) - et hyl - 2- net hyl - pr opi onarf de"N red. \Anot@er preferred process within
Process Z is a process wherein a conpound ofgformula I11A, -15- 22 July
2002 OOHM ~" M N VNNHM-N=0OA -~ OIlLIA is prepared. Another
preferred process within Process Z is a progess erein a conpound of
formula Il1IB, N- . OOHM ~'" M N Vv N 3CH2 N~=0 ~N~ OF F
I11B

P%-oxoZ,S,Sa,4,6,7-hexahydro-pyrazo|o-[4
thyIOZ-OﬁgethyMQ-isobutyranide and

Me
- -% a pyridin-2-yl met hyl) -

B
is prepared.

Another preferred process within Process L, designated Process P, is a
process wherein said acid is trifluoroacetic acid.

'A preferred process within Process P, designated Process R, is a process
wherein: R? is phenylmethyloxymethyl or 2,4-difluorophenylmethyloxymethyl; in
step b, said organic amine is triethylamine; and in step c, said coupling reagent is
propane phosphonic acid anhydride.

A preferred process within Process R, designated Process S, is a process
wherein R' is methyl or 2,2,2-trifluoroethyl and R? is phenylmethyl or 2-
pyridylmethyl.

A preferred process within Process S is a process wherein said compound
of Formula Il selected from 2-amino-N-[2-(3a(R)-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydro-pyrazolo-[4,3-c]pyridin-5-yl-1(R)-benzyloxylmethyi-2-oxo-
ethyl]-isobutyramide and 2-amino-N-(1(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-
(8-oxo-3a(R)-pyridin-2-ylmethyl)-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolo[4,3-c]pyridin-5-yl)-ethyl-2-methyl-propionamide is prepared.

Another preferred process within Process S is a process wherein a

compound of formula l11A,



is prepared. This invention is also directed to a process for preparing a
conpound of formula XX -16- 22 July 2002 tartrate XX conprising the
foll ow ng consecutive steps: a) reacting said 4-oxo-pi peridi necarboxylic
acid nethyl ester) hydrochloride with qg:t-butyl-dicarbonatﬁ%aqd
triethylamne in isopropyl ether to form 4-oxo-1, 3-piperidi PX&PB%xylic
acid 1-(1-dinethylethyl) 3-nethyl ester; b) reacting said

4- oxo- 1, 3- pi peri di nedi carboxylic acid i -(1-dinethylethyl) 3-nethyl ester
wi th benzyl brom de and potassjum carbonate in tetrahydrofuran to form

4- oxo- (phenyl net hyl )-1, 3-pi p \edi car boxylic acid 1-(1-dinethylethyl)
3net hyl ester; c) reacting sa

4- oxo- (phenyl met hyl ) - 1, 3- pi per+d¥nedi carboxylic acid 1 (1-dinethylethyl)
3-nethyl ester with nethyl hygirazine i nQacet ,’_Ic adilé and net hyl -t -butyl ether
to form

2,3a,4,5, 6, 7- hexahydr o- 2- net _ | ) - 5Hpyr azol o[ 4, 3-c] py
ri di ne-5-carboxylic aciMe+N- di thyi estler; anc d) reacting said

1, 1-dinethylethyl ester with trifluoroacefic acid to form
(3aR) -2, 3a, 4, 5, 6, 7- hexahydr o- 2- net hyl - 3a
(phenyl net hyl ) - 3H pyrazol o[ 4, 3-c] pyri di n-350n®; e) reacting said
(3aR) -2, 3a, 4, 5, 6, 7- hexahydr o- 2- net hyl - 3a
(phenyl net hyl ) - 3H pyrazol o[ 4, 3-c] pyri di n-3 wth L-tartaric acid in
acetone and water to formsaid L-tartrate salt of formula XX. This
invention is particularly directed toyg process as set forth in the

i mredi ately precedi ng paragraph wherein said L-tartaric acid is added

wi t hout i $oPEPRIE- said

(3aR) -2, 3a, 4, 5, hofrndtpramnds BE&@Q@WN%‘#’?Q@&?@BH £63d whetbivg azol of 4, 3- ] py

ridin-3-one. In particular, the conmpound of fornula XX is Isolated as a
dehydr at e compeuaesf fosmulgrlyBtal formis isol ated upon cooling from an
appropriate m xture of solvents. -17- 22 July 2002 This invention is

al so directed to a pol ynorph of/a di\hydr at e of a conpound of

\

'®) O Me
"
N Y NH,
CFSCHé—‘N\ : 4
\
O
F
F

B
is prepared.

Another preferred process within claim K, designated Process T, is a
process wherein said Prt is Boc and said Boc is removed by reacting said
compound of Formula li with an acid.

A preferred process within Process T, designated Process U, is a process

wherein said acid is methanesulfonic acid.



formula XXX M NN ONJ ~ .L-tartrate Ph H XX This invention is
particularly directed to the pol ynorph having the atom ¢ coordi nates and
equi val ent isotropic displacenment coefficients as set forth in Table 1.
This invention is also particularly dirgcted to the polyrmrgh havi ng t he
X-Ray crystal structure according to Fgure 1. BRI EF DESCRI P £ eNyEe

DRAW NGS Figure 1 is an X-Ray crystal structure of the conpound of formula
XX, collected on a ' Sienmens R3RA/v diffractoneter. The crystal structure

shows that theaGRBEREYAGbRsE withihYOfRESS Qfdélé}f?18!%éd PF&c(eéé@ &ad progbssai d
conmpound. DETAI LED DESCRI PTI ON OF THE ON The fol I'owi ng schenes

i || ustratwheted: éim% ﬁb@iyﬁn@hylphwe&bmmlflyprqpbeﬁxlmﬁwquymwyl in. The
symbol "~ éteb%dbﬁﬁto¢§arﬁ? éhﬁ{qu?r}"@mlﬁr%tnecﬁﬂﬁ fl step B é&?@c&&&lﬁgﬁ {c-! g 1S used

to indicate any sul e amne protecting group known |IIed in
the art. Pwpahepb@mohma%aﬁwdﬂdw ng each schene, the anine protecting

group Prt is ' éfe'h%&%ﬂjoé@sétk{thﬁfm% ése(/rc?él: éE?PR)r ggsew 08 SR BOC

though it will e recogni ze pro ectrng ’'groups nay al so be
utilized. whereirgR' themlor?azaznﬁuowethylmnd Hﬁu@pher@lmemglﬁz-m HHtd (O-
(L) - TART 22 July 2002 0 0 -QAlk R2 N1b Prt b ~R N, --NOc sR2
Lo 12\Ei/rfayﬁ%tﬁy|

A preferred process within Process W is a process wherein said compound

of Formula lll selected from 2-amino-N-[{2-(3a(R)-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydro-pyrazolo-[4,3-c]pyridin-5-yl-1(R)-benzyloxylmethyl-2-oxo-
ethyl]-isobutyramide and 2-amino-N-(1(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-
(3-oxo-3a(R)-pyridin-2-yimethyl)-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolo[4,3-c]pyridin-5-yl)-ethyl-2-methyl-propionamide is prepared.

Another preferred process within Process W is a process wherein a
compound of formula lilA,

H Me
N 3 NH,
Me—N\ z

A
is prepared.
Another preferred process within Process W is a process wherein a

compound of formula 11(B,



Compounds of Fornula IV wherein Alk is nethyl or ethyl, R, R2 and Prt are
as defined above, e.g., the conpounds of fornmula 1 e, are prepared as set
forth in Scheme 1 or 1 a. According to Schene 1, step a, a conpound of
formula 1 a is mxed with a reaction i.hgrt polar aprotic sol ¥§nt 3 gh as
acetone, .nethyl ethyl ketone, DV (di nethylformam de) or pr@ P'é(l?l@
tetrahydrofuran at about OC to roomtenperature, preferably room
tenperature. To the solution is added R2-X, wherein X is a | eaving group
such as halo or an al kyl- or aryl-sulfonate; a base such as potassium
t - but oxi de or a carbonate suchd/as L\2003, Cs2C03 or preferably potassium
carbonate; and optionally a ph \§e nansfer reagent such as potassiumi odi de
or tetrabutyl arnnoni um i odi de. he case where postassium carbonate is
used as base, it is preferredpthat\a phade transfeéi€reagent is not used. It
is preferred that, where R2 i34)\be - X Meorom de and t hat
where R2 is 2-pyridyl nethyl, JColwC RHydrochl oride. After
stirring at about -2WFjGHabbut 7pC f abgut 2lito 16 Kours, preferably at
60C to about 65C for about 12°f he pr"QducQ is isolated fromthe
reaction m xture according to techniques weld® known to those skilled in the
art. This step is preferably carried out as/set f:orth in Preparation Five,
Step D, below. According to step b, a hydraXine,derivative is reacted with
a conmpound of fornula 1 b. Preferably the hy \ ne derivative is a 70%
,igi',

=

aqueous sol ution of i -19- 22 July 2002 2 NHNH2

(trifluoroethyl hydrazi ne) or anhydrous CH3NN (met hyl hydrazi ne) which is
used as an aqueous solution in ethanol, water ok toluene. Wen the 70%
solution of trifluoroethylhydrazine is used, it Fs further preferred that
t he 70% aqueous sol ution of CF3CH2ZNHNH2 is extracted with toluene. To a
sol ution of a conpound of fornmula 1 blliBh an organi ¢ sol vent such as

et hanol ) fsgjrg‘%;g or preferably nethyl tbutyiether (MBE), is first added

t he anhydrous 3 2-trifluoroethyl hydrazine or nethyl hydrazine) foll owed
by acetic aci dAnPthef predeirgd polEEs within Seccass Tpdesignated IRsocasscd,iiva m xt ure

fromreachi V(! Are. The reaction mxture is

heat ed at B%%ﬁ%@g%%é%g%éét&ﬁggog g? %. 6%1 30 mnutes to 24 hours;

pref erabl y aboétpretedmrocdsewithiroProseshudesidhatendPrcesh, issaptocess mi xt ur €
is cool ed . : t4 al | .hase such as
NaHCO3. e?%érggindg ﬁg? @ﬂﬂ%{ﬁ? ﬁéﬁﬁgw &P&r%%rﬁfﬁ@po g?%??%ﬁ’%ﬁ%@éq?e nper at ure
of about g@E-N5wid Trganéraming ds trigthytamise sanskin stapde, sai cooipkeg raagentisng
standard Ql&)m-' : f.to yield a compound fornula 1 c. This
step is p@%ﬁgghé car r‘cggebéa%@%ﬁgée'set forth in Preparation Five, Step E,
bel ow. Accor di AgpretersdgpocgssarithitcPebceas i, desigi@ited RrdcePEZois apioganst )
trifluoro I; j ) ; | foni i as
met hanesu%gﬁﬁﬁg @efhy:?c?d%g tﬁﬁ(}:oi&éétﬁ#lu IO'%I '(Q)lp ﬁgﬁ\g%\%@gﬁ of formula 1 c in
a react i opyiigwmethgk.gani ¢ sol vent such as EtOH, | PE or preferably CH2C 2.
The m xture 1S ,Sti . : ~ ut 0OCto
about room't enﬁe['tr’ﬂgg%rfeg{ Jrgéeesgg‘?égiﬂ ér%%gségéﬁgpgén%g% %gfﬁegﬂgggﬁﬁ'@gr eaction

i s conpl eptFomladiesegacthd from 2-pentinny NelAi(Be(F)beNedHmpthyb8dad- t o t he mi xt ure.

The m xtu i ] r §c% ith

addi ti ona?gdﬂ?ggg%'-{:ﬂé\%k\yg%te‘@%@'é\ﬁ%’ﬁg’w&%ﬁus%ghitbgﬂ zlir rr%ﬂtﬁk'g%g nown in
the art t ethyljasabutyremiferantcR-aminfool rii(R)-(2,4diflubrodrenzylpxwshsthgh@-qxoed-er abl vy,

t he conpound, O r oo A Pl o WL T y. [Ne' gyl _next step.
Step c of @gﬁg%{@ %gg}%%’@}a I)yﬁ)g%’??zlegﬂw%@?&l.l) %% a%igtqr%%ﬁm?ﬁ step d of
Schene 1 asgragelo(4,8cidyridin-FylpptyhinmathBiprepioStreiders pleghd. According to step
compound of oo préjeftid rooBhe ihRHrboqesls b pBEA R Pk 4 5. 25, pout
room t enpepapoued offfoempiaxtidire is stirred at about roomtenperature to about
the reflux tenperature of the solvent m xture for about 1 hour to
overnight, e.g., 18 hours, preferably 15 to 18 hours. Preferably the
conpound of forrmula 1 a is isolated as a dihydrate crystal form Then the
solidis filtered, collected and washed with cold acetone, to yield a
compound of formula 1 e, which is preferably the (L)-tartrate of a -20 22
Jul'y 2002 single enantiomer. This step is preferably carried out as set
forth in Preparation Five, Step F, without isolation of the precursor free
base conpound. O 1. potassiumt-butoxide O O dinethylcarbonate - CO2Me
COzMe toluene -~ H~IPd on C N 2. HO N ~ HCl ethanoUmvater N~ HCl | H/ /

| PFJTEA (Boc)20 O O CO Me benryl CO Me CH3NHNH2 ~ 2 brom de AcOH MIBE

post ~asi u-m N Ph carbonate I | boc boc M, -Na NNNO~ O~ OTFA ~
L-tartaric acid L-tartrate acetone/ water



Ph NPhi Ph HH Schenme 1 a -21- 22 July 2002 Scheme 2 F OH a HO --3 '
NHPrt O2a 2b HF F 2d Conpounds of formula V wherein R3 is

di fl uorobenzyl oxynmet hyl, R25 is alkyl, aryl or substituted aryI and Prt is
an amne protecting group, e.g., the cegpounds of formula 2% Brepared
as set forth in Scheme 2. According to step e, to a solutio Qdf“‘ 20

N- BOC-serine, preferably N-BOC-(D)-serine) the conmpound of formula 2a, in
THF/ DMF (about 1:1 to about 2:1 ) at about OCis added n-Bul i or a

pot assi um Pert - but oxi de sol ution. The reaction m xture is stirred at about

OC for about 10 to about 30 es, preferably for 20 m nutes, then
2,4-di fl uorobenzyl brom de i3 doed. After warmng to roomtenperature and
stirring for about 6 to about ours, the reaction mxture is
concentrated in vacuo to regpve {he THP and an dy)jeeous acid such as 1 N HC
is added to adjust the m xt aboylt 3. reaction mxture is
then partitioned between watfr~¢ ; | gy such as net hyl ene
chloride (CHC 2) or IM:'e—Nle of gani | i s workked up using standard
met hods known in the art to \yie e conpoun®® of formula 2b, preferably
having the R configuration at the stereocepter, also known as the
(D)-enantioner. According to step f, to a/sol uti on of the conpound of

formula 2b in an organic solvent such as YHF, CH2CI 2, IPE or a m xture
thereof) preferably CH2Cl 2/1 PE (about 1: 1s added an al kyl or aryl
¢
O

sul fonic acid such as net hanesul foni ¢ aci e solidis filtered and
washed with a CH2CI 2/ I PE m xture (1:1 ) t ord the conpound of O NHZ .
R ~S03H 2¢c 9 F ,

A
is prepared.
Another preferred process within Process Z is a process wherein a

compound of formula II{B,

s

is prepared.
This invention is also directed to a process for preparing a compound of

formula XX,



-22 22 July 2002 formula 2c, preferably having the R-configuration at the
stereocenter, also known as the (D)-enantionmer. According to step g, to a
solution of the conmpound of formula 20 in THF/ water (about 4:1 ) is added
2-tert butoxycarbonyl am no- 2- net hyl - ﬁ ionic acid-2,5- dloxogyrrolldln 1-yl
ester and an al kyl am ne such as triet glanlne The reactloﬁ IS
stirred at roomtenperature for about 1-24 hours and quenched mnth an
aqueous aci d such as 10% aqueous citric acid solution. The m xture is
partitioned with an organic solvent sych as ethyl acetate and the organic

| ayer is separated and wor ked-up usinﬁfstandard met hods known in the art to
yield a conpound of formula 2d, pwnef®rably having the R-configuration at
the stereocenter also known as th -enantioner. The conpound of Fornul a
V wherein R3 is benryl oxynet hyl rt-?s Boc is prepared as set forth in
Preparation Three, Steps A and{B, b mhﬁggﬁgpunds wherein Prt is an am ne
protecting group other than Bo ptepared by substituting the
appropriate N-protected a-nethyl al ani g derivative for

N-t but yl oxycar bonyl - a- net hyl al anijpe. Appropriate N-protected

a- et hyl al ani ne derivatives, if not readily available fromvendors, can be
readily prepared fronlanethylalanlne ryrcording to nmethods well known to
those skilled in the art. Scheme 3 NNR R3 OOONR2 + M\NHPrt Me Hv h
IV (1 e) POPrighng (e yfqliemingsanseestive steRs: O R N ~~N~ ~ NH2 E / x~ ~N~ OR ~O~ H
Ve Ve L 3C (L) of ) - FARTARNGAG AerBineBuBoiblaliartbifiidect | O\ © SN OR O
2002 Conpb a@hl@fdef\fdmftebytyl ﬁ'?aﬂbpﬂataﬁ‘ﬂd%efW\%T‘@Pr*ﬂ ROpfoR’Zleéﬂﬁ!t@B)f@re as

def i ned aQ%‘k@ 124 nﬁper@n@a.@éifo?@ﬁ w Hﬁnéﬁ)ﬂ@ﬂm@mé}ﬁ %@ .ng to step h, a

conpound of for erab -tartrate salt of a single
enantiomer, isbslur Waélﬂﬂﬁﬁaldlédmo 13‘8@%@"@@@&!@’6’4@5@0@ﬂr(éf@ﬂélb‘b"@tfyi about

-68C to a@%%m (98 SR RS bRFAASEARD Mo S Rlona ST a1 on 1 nert

sol vent) er ab acetate organi c am ne, suc
di i sopr opiar @t419>I<Cafﬁhﬁ@¥|n‘lethyﬁ'ét%plpaﬂﬁ’m@,dl@rquwl(é@mﬂéﬂndﬁ@eth)dﬁ'@i"éﬁabl y
triethyl ameﬂ?yl eétér added. During the addition of the organic am ne, the

tenperature i's maintained at about -68C to about -45C and preferably at
about 68C to aBbut Jfemting shd re@dphenyimetylin S-piseriginadicaspoxylic agisbt 30 to

about 120 {LiRetAll) @n{e@rWP@é’.t@FM&#m%ﬁ#ﬁ?ﬁ&z?\@%é%eté%gd%@ rrgttb C The

resul ti ng slurr contalns 'a mxture o ree base of oun

For nul a | 9thentp farm &3gathb 6. 7ahexabydrat methyk rpxaBa-crhecyinetit)- 5*?‘11 s slur r y is

added an i r i met hyl am ne or
triethyl aﬁ?%g?b?rsgggﬂﬁgg-??@t fclag%piﬁgmﬁgﬁﬁ?&hwgﬁl s’ a dition, the internal
t enper at ure of di he re2@ling 6adiA 3@‘&5@1 Rexahydrod- ﬁ@t!wb@mswasoc To this

reactlon artaric

hera o Dty hBiE Byl LBk Ries 6B ATuAe Ry el T C he

t enper at uWéhGTﬂUPm@Cﬁ@h@qui trform Bai)R.3a.4.aforhexabgdorymebiBa~ 45C. Then a

coupl i ng (;ﬂ%ﬂ?lmet %@g&é,g@@ﬂﬁBWQ_gﬂgl c acid anhydride is added over a
abou m nu

period of m nutes. The tenperature is all owed
to warm gradual®y t deamibgsaidi8aira3ahsuh. 7-texalpydeg-2meaing-3ao about - 20C over

t he next I . t hods
known in !t&mag nglrn);'a? l?‘y(l))":@@é??&o[’ﬁ':?i&]g{zjﬁd&\ §”O\ﬁII%owt&?';u ﬁaaﬁéggéﬁra %ﬁga ng the
absol ut e afr@épfrt@f%m&‘\?@ G—éﬁ(wte%“(ﬁﬁpﬂeb‘ﬁf%urau on. According to step i, an
acid such as H roacetic acid
in CH2CI2 is a de \ée%?&l%{mu‘% rtbdlﬁrlpﬁﬂégtglrﬁcfg:%o&% gé %Sr gét féﬁ%{n(:tgﬁpound of

For nul a | imingdiatelyepreceding paregraph siheesin syid tHadericaeiUs 2ddedmitaput THE.  The

m xture i I t t room

Ferpor at uFs R SaR (R &80 s 8 R e R oo RS Rericns 1 s
added unt pyragple[4sdripyiidin-Sraneatin n@rm:mlan, thercampoyRd Oﬁvémglag@hlsascplayé @si s
separated, ke to yield a
conmpound of g\r%niléﬂgﬁéﬁ&:@&b{;@ﬁ%ﬁﬂ%{}%ﬁ&%ﬂ%ok Tgntgﬁgmﬁ' ative 3a(R),
1 (R configurexfisoivents.




According to step j, to a solution of a conpound of Forrmula Il in an

al cohol such as net hanol, ethanol or isopropanol, preferably isopropanol)
is added L-(+) tartaric acid. When nethanol or ethanol is used, the
reaction mxture is stirred for - 24- %2 July 2002 about ggmr h about
12 hours.and is then filtered and the f{1trate i s concentraf y P it her
case, the crude residue is diluted with an organi c solvent such as ethyl
acetate, heated and slowy allowed to cool to roomtenperature. The solid
is filtered an dr|ed fo. tartar cid salt of th onpound
of formila 3. RGBT 5 Rk e mabubTle St e R R ro-Tincktd of O
configurakknmkaﬁhe starting materials and reagents used in the processes of
this invention can be purchased from ymon vendors or prepared according
to methods wel | known to those skilledin the art of organic chemstry. In
particul ar, 4-oxo(phenyl methyl)-3Nptrieridi necarboxylic acid methyl ester,
hydr ochl ori de may be prepared as th in Preparation Five, Step A
bel ow or) alternatively, may b recCas set forth in Hoffman, N. and
Erinjeri) A, J. Heterocyclic 9Qhrtdte 326. W here used herein, t he
term"reaction inert solvent' alsol vent which does not interact with
starting materials, reagents, internmeghates or products in a manner which
adversely affects the yield of t desired product. Said reaction inert
solvent in step ais a solvent in which the free base of the conpound of
Formula 1V is soluble. Wiere used herein, the term"organic am ne" neans a
| oner al kyl am ne, such as triethylan ne, trinethylamne or

di i sopropyl et hyl am ne; or a cyclic amfe, such as pi peridi ne, pyrrolidine

or N-met hyhEoiwmebn l%?)art-@&%rlff airécnd ROhe palRioRsh reervﬁ]grth@wdﬁﬂ@lcé&ambfé@ pur pose
of further illustration only and are not intended be limtation on the

di scl osedand eanvaient isatfopjcdiSpizoempat ceptlicienita s 89| @FH]‘“CTlﬁb!ﬁr’at & aphy. Mel ting

poi nt's wefRehdren a%@ p%rtl%ﬁ%hbdﬁéc@e@%ﬁé g&rvﬁroma@r tHEKOR4yesy Qg Proton NWR
spectra were recorded on a Varian XL-300, Bruker AC-300, Varian Unity 400

or Bruker Sigstarerogerdingdo Figie e skilled in the art of organic chemistry wll
recogni ze that the NVR daig pRseRNEHoRehE THEBRARIQEshe obt ai ned on ot her
NMR i nsturnments which are obtainable froma variety of vendors well known

to those §igure &dp amXthry caystal sttueiiecRfithaerrmraiing ot fasiylaeeb c@liediedan fs per
mllion d%nédsﬁ#@hﬂ/@@lfﬁr&étbrﬁ@tbhﬁh%‘d@f&str&@ﬂr‘%@%w?"ﬂ%@r@é&npﬁsunﬁ@ gavage of /
a Boc-protecting group froma Boc-protected am ne using concentrated HCl):
The Boc- ijt‘S‘tyé@lt%G'gtaﬁi-ﬁémla&e hltd §RIGCAMPAYURE- i ni num vol une of et hanol and the
resul ting sol uti on i's gpgd‘pggtggg(i;mptncg}@oaﬂmgmggmrm ed HCI (typically
about 1 to 4 nL myol- of BoC otected amne) 1S added and_ the reaction
mxture is war rTéG f?'&?"‘f”%ﬂ)?ﬁrleg}?ﬁék‘éﬁrﬁtﬁéh‘aﬁﬂ‘tg?ﬁ'??éﬂePBWPQWéHﬁOfOEr%mH@ﬁr to

-25- 22 Iyl shd?A02Tieeb@Ybbof «B iftRithSs 4 HerédiPeiddBcsRE IhHe isBherhi®PiekE
di sappearance of the starting material to a nore polar product as'£udged by

t hi n | ayetsehiipdicaigraysyiablaaminedyoteetinggoraw h’ﬂ‘?%htodhow&ﬁﬁ‘
concentr a‘i@tiwead&cﬁ&%nrf&ﬁhﬂﬂéeedcﬁ s‘éﬁ&’ﬁéﬁlﬁé Ahfiek ér%’té%ﬂﬁé gfdu Wildatrageed

ethanol to afford the free am ne is used without further purification
or purifi &dhdke gr@&rrqd, giine pioigating group BOC, though it will be recognized that other

1- (2 3a( ?ﬁnﬁ’&ﬁrﬁfédrﬁg BRILBY a3 aebe2utfzdf. 4, 6. 7- hexahydr o- pyr azol of 4. 3-c]
pyridi n-5yl)

(R) - benzyl oxymnet hyl - 2- oxo- et hyl car banoy~- 1- net hyl - et hyl ) -carbam ¢ acid
tertbutyl ester. Men To a dry, nitrogen purged 1 liter, 4 neck, round
bottom fl ask, equi pped with a nechanical stirrer, a nitrogen capped
condenser) a thernocouple) and an addition funnel was added

3a- benzyl - 2- net hyl - 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o[ 4, 3-c] pyri di n3-one
(L)-tartrate (prepared according to Preparation One, Step D, 66.09 g, 0.168
noles, 1.12 equivalents) and ethyl acetate (660 nL, 10 volunmes). A slurry
formed. The slurry was agitated and cooled to an internal tenperature of
-68C to -66C. To the cooled, agitated slurry was added triethyl am ne (TEA,
58 m., 42.5 g, 0.42 noles, 2.8 equivalents) via the addition funnel. The
internal tenperature was maintained at 68C to -66C during addition. The
reaction mxture was agitated for about 1.5 hours while the internal
tenperature was warned to about -52C. To the reaction mxture (which was a
slurry of the tartrate salt of triethylamne and the free base of

3a- benzyl 2- et hyl - 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o[ 4, 3-c] pyri di n- 3-one
(L)-tartrate) was added triethylamne (96.5 m, 70g, 0.69 noles, 4.6
equi val ents) over 5 minutes. An internal tenperature of -53C to NHBoc Me
Me  -26- 22 July 2002 -50C was maintained during addition. To the reaction
nrxture vwas added

~trL ~ ”~ 1 [ T T ~ 12 1. L Y T e . B I
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2- Am no- N-f 2- (3a( R1l- benzyl - 2- et hyl - 3- oxo- 2, 3. 3a. 4. 6. 7- hexahydr o- pyrazol o~4
.3 ~pyridin-5-yl-1 (R)-benzyl oxyl net hyl - 2- oxo- et hy, -i sobut vram de
(L-tartrate salt). Met N~~ O~NH2 M Me COOH, HH HO H COCH To a 5L, 4
neck) round bottom flask equi pped with'® nechanical agitator2 #W20R3coupl e,
a condenser and an addition funnel, was added consecutively

3a(R) benzyl - 2- net hyl - 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o( 4, 3-c] pyri di n- 3-one
(L)-tartrate (prepared according tQ Preparation One, Step D) 60.57g, 0.10
noles, 1.0 equivalent) and nethyleﬁ%h%ﬁPdride (400mL., 6.7 volunes). The

m xture was agitateed to afford a clear solution and the solution was then
cooled to an interpal fenperature of -10C to -5C. ToPthe ool ed, agitated
sol ution was ad 't hggy oacetic acid (TFA, 180 ni vol unmes/ 23. 6

equi val ents/2.33 noles) at such a rate that the inger erature did
not exceed -5C addi tibn wasg conpl ete—+n—abeut| 10 mwutes. The reaction
m xture was then oWy warned to 8C over 1 hour. Ate mai ntaining an

i nternal tenperature 1of 10C-20C, the reaction m xturé was brought to pH
greater than 8 by slow addition of Na2C03 (1.0 N, 1200 m, 12
equi val ents/ 12 noles). The reaction m xture was allowed to settle and the
organi c portion was decanted. The aqueous fraction was |extracted with

nmet hyl ene chloride (2 X 100mL portions, 1.65 volunmes eaéh). The conbi ned
organi c fractions mergRMashed with watemr' (100 ni). TheYwaghed organic
fracti on was conc ated to the Iomee(ﬁ;tirrable volqﬂF/by at nospheric
distillation and tjp the goncentrate//way added et hyl e

volunmes). To th acetatg s i was addgd a _£ql

te (2000 M, 33
L-tartaric

acid (15.05 g, i es/ leegut Yal ent®_.i n nefhanof (60, 1 volune). The
reaction m xtur heat ed and t\e tFI1anoI di still edJoff. The
distillation was gontinued until the internal -28-N22 July 2002 and head

tenperature were R7C -78C and then+ he reaction m'xtlbrge as refluxed for
1-2 hours. The reaction was then cooleddto about 15C over several hours.
The solids wer @ PiP{ET&E)A4ashed with ethyl acetate (200nml) and dried
overnight in vacuo at about 50C to afford 60.79g of the title conmpound
(92. 7% yi el d). - (2-(1 , 1 2

(R)-(2.4-Difl u%%gé%zqél%)%ﬁ ‘I%I—YI’@%%‘ﬁ)"-”b?r?"%?‘ﬁ‘-%’-eﬁy&e‘?hy‘I ARG trifluo
ro et hyl )as3defied 2b®v8ae.4., Bher chropailmdir af-foymala dlep b Brepbmdr asiset-1Brthlin - 2- oxo

F 00N Bk LRttt B £ sk fliortinlle FkThned™, 0 "

bot t om f |wittka regptioped poar paotiveolvani s.adh astacetame, metil ethybletons Bpéid

d . | di, L i f dded tiall
o oyt i Gy RORR o oo BREP ot BATLICH T of S35 QUENErBRERIREIIED o 1Y
| o[ 4, 3- c]pyieratinr@no tengdritute Tor the so(ytive e aedbchBEX; dihacein X iPrelpaviagi on Two,
St D, 10,35 0.0224 I , 1.12 i.val t d hyl t.at, 110 m.,
oL o i3858 G 55 0 AP oo B S BB
i nt ernal dreapartatnatee sadh a63GOM, -G59C0; To prbferabhyolpethssiagi tabedats] andy was
dded tri ethyl i TEA, ., 7.75 . 66 0..056 I 2. i I t i
Fhe s RN B Bfadotfteref rdabell sy aiietaR ol B e A iAo 1) V' °
\-AﬁQI: d I{.II’h i ing‘d?ddi mb@?se Wheretrpe)ataisisiom ca'rtmnactleitsmed agitbaae,etés bcefemérbtmafr a. t5hhour S
e e.internal tenperature S war abo - 0 _- 0 e
onert on RHaSE SRSt AR, Bt St 1 breiee e hers W bRom I Tex(Ry | e ne
and thedftveeeylba&mnigé ang th2at 2whetre_ ?I is 2-p¥rri]dyllmethyl, R'ZX is6 picolﬁ/l chlﬁ)rige
3a- 1.n-2-yl net -2- ri - , L= ro- pyrazo
Co1 a5 ol Mfediidts bhe s af vl o PR T Madiru el nbpdid in E IR 7 P
9.30g, O.A8f2raBN 8660°¢ 16 DAl 520BE Bhol@Verhaurd]ithd beuctAB idotted fiam the

tenperature of -62C to -50C was nmintained during addition. To the reaction
mi xt ure WEaCUgBtWe @ocqrding to techniques well known to those skilled in the art. This

but oxy cardiens sefledbiZcdmRé bt Ris @Rt RNl Prdpatatidn(Fvet Sid bussigwbenzyl oxy) - prop
ionic acid (prepared according to o .
According to step b, & hydrazine derivative is reacted with a compound of

formula 1b. Preferably the hydrazine derivative is a 70% aqueous solution of

-



-29- 22 July 2002 Preparation Four, Step C, 8.34 g, 0.020 noles, 1.0

equi valents), all in one portion. An internal tenperature of -60C to -58C
was naintained during addition. Propane phosphonic acid anhydride (PPAA) 24
m.) 25.5g, 2.0 equivalents) as a 50% sgj.ution of propane phgiphonlog aci d
anhydride in ethyl acetate was diluted with ethyl acetate (

vol unmes) and cool ed to about -4.5C. The PPAA solution was then added to the
reaction m xture. The PPAA was added over 15 minutes and the internal

tenper at L@FECHOﬁﬁNW %ﬁfﬂ%r’o)éth&ﬁg@#%?%) oil%%%\{&ﬁs aPuitiN, rQs‘i’%{hyl g@@zn‘h@?ﬁ I on

m xture was poure I'nto a vi rousl yag ted m Xxture of oroé)/ et her
(1 PE, 100Vvhigh isguspdvasi @mr@gyecaﬁdsqﬁvgtp@rm(elwmwat@r aqr 'ﬁ@bleﬂﬁe‘éf)hen'lth% 7PEsul ti ng

bi phasi ¢ 4g) d)ﬁ&h'%?tr ro@@#ﬁ?&&glng% u%ﬂt@ﬁﬁﬁemﬁetg@rfhétgﬁe ?6"?‘ uggydn xture

was al |l owed to set aquéeous portion was ante e organic
portion W@inph@haﬁa@ﬁdﬁ-ﬂsldunraaueuwm ROWeatub&§0H(DDn pt)ammpsondmf 4.5

I ql

vl umes, dmiagal) KLPBGhy SR SR AR, DR (Gl ddial e,
\r/]vas conczmltyi@thed(MﬁB?hcmofu‘sbaddé@tlub anhpdrous 'EQZMlﬂuomhwg\ydeazm or t ?96 o/

exanes u a
crude yie (ﬁ%}\%ﬁﬁ%ﬁ% ﬂﬁrgéﬁg%&( %‘%ﬁ%&"@’ed r%f%a%waor o] ofs%lgszeﬁdxl ogpdﬁ\(%%}n "’gt ed in
vacuo t o reédtiondniatareoirbm réhchingoa dasghroasiyhigh rtemmamds Wihehrehatioamaisturd=i nal | y,
the resul.tant, Qi |l wa at ed exane The resul tant
sol i ds weF e?‘?ﬁltah?%%”s‘tsﬁgg $ 6‘?%“%6%580 Spovia {'?"P‘%‘%S E’ #‘% F(“?{? Ry X yiel d).
Exanpl e Fiolt 8o981ion @by #2 to about 15 hours. The reaction mixture is oooled to room
5 & ehse e e ey uP S TIPS 3 175!

j i din-

1) -et hyI )hegéﬂ%e%rnpFr@@h\c’t@ﬁﬁb%recﬁ\eaﬁs la tbh\béra(@e of about 20°C 25°C. The
(R-(2,4-Difl uorobenzyloxyrret -3a(R) -pyridin- %&/‘ (2,2,2-trifluo

r oet hyl ) qg@m@laxe@ssapa:ra@dmﬁfm §@i Hp Upipg Fandarian @qffps«mqw lﬁif&a ym)o 2- 0X0
NH2 M Majelq aggor%iodr‘rd ¥or%g.9a218“i' 5 CQED éféraprgn&hnad ofif B¥! Jet Qéwb ¢ acid

tert-but ester accor I ng t ree, 17.5 g, mol )
was depr dtreparatiomtives ﬁ@ belovhe net hod descrl bed in General Pr ocedure Ato

afford a col orA&ssys d&apl?hﬁ%e@uaﬁg%mnrnrub&tefr%&r%%owtﬁfmomaeémc.@t her to

afford the title co . Exanpl e Five
CF. N O RTFApoceh gkyl sylfpnisianeisush @s meth@we@@m:o acid is added to a solution of

2- Am no- Ef:mﬁ)gurf’d & ffo @Elol A& r?azrea.gztlon mela orgamc Folverl1 t such as EtOH, IPE or

r LI oxymet
2-(2:2.2- nreieraqho%ta@tzhyTbe mosur@alszstlefetﬂ fﬁéﬁb@ﬂid‘r& ﬂ)%mumtmmcgd@qi #ridin-5-

yI l et hy’\ébOfg 0B UB LouP T8t ABABL AUk, bidlehBl {hAoEm EPnfbrRBl AR RS
(R) (o4 wsdiicads complersy labasastibly By tridtinamine 08 NohOBA$ Ryidasy ioi ttie mbgurgl et hy| )

- Gthyl ). S DOp R Sblbioho aitn 4 s il K BKCRAR Alfhonalitliy 4, 00° Y
0.6 nol) $dwameam;awork6@44p0m\gﬁ1andandmemod§ knowndn thetarbio Yieldglcosypoupped with
a mechani gal, shh ﬁ&e/&lte‘?ﬁeftwég%‘?\ﬂ lref(aBa?b L}{,ﬂgeto rﬁﬁbuﬂﬁ 'o?'fo&r%ﬂ ag'rzdz&-@? b?‘&%& The

reaction nm xture was st mn tered and
concent r avidwut Hodation lidghe esktdstepwatepde IomS@dem&ﬂhlSemneiara@lwmpd qui860 nl),

heat ed at AgtiohQuifi @55 3 8¥hoindh L@UREGHA i PRbaldloh PR SEERELEIW. © over

According to step d, (D)- or (L)-tartaric acid, preferably (L)-tartaric acid, is
added to a compound of formula 1d in acetone/water (about 8:1 to about 9:1) at
about room temperature. The mixture is stirred at about room temperature to about
the reflux temperature of the solvent mixture for about 1 hour to overnight, e.g., 18
hours, preferably 15 to 18 hours. Preferably the compound of formula 1e is isolated
as a dihydrate crystal form. Then the solid is filtered, collected and washed with cold

acetone, to yield a compound of formula 1e, which is preferably the (L)-tartrate of a



The solid was filtered and dried to give white crystals, np 188-189 -C
(348.46 g, yield 76%. ' HN MR (MeOH, d4) b: 8.28 (d, 1 H), 759(t 1 H,
7.41-7.39 (m 1 H), 7.18-7.13 (m 1 H, 6.92 (t, 1 H), 5.2 (t, : 4 56
(bs, 3H), 4.36 (s, 2H), 4.31-4.25 (m 1 H), 4.134.06 (m 1 E% I §8
2H)) ' 3.21 (t, 1 H), 3.18-2.96 (m 2H).,3.65-2.55 (m 2H), 12574¥&Po%nH)

M+ 611. [a]~ +22.03 (c=11.9, MeOH). Exanple Six Single Crystal X- Ray

Anal ysi s A representative crystal was surveyed and a 1 A data set (naxinum

31 22 J Sl%qf%%gaiﬁlgya terl tgé]fsg)c??%rs werré {aLen {férr%ﬁﬁg%‘ﬁgfag?ﬂﬁ\ﬂ%bnal

Tabl es f @teXFRaithadt jeotatibh otthaphacursoffree bags tethpagdaphi ¢ cal cul ati ons were
facilitated by the SHELXTL2 system All diffractometer data were collected
at room t enper at ur b potgsunithdeddecr yst g ) data col | ection) andjrefinenment
par anet er s_8xe sun‘i‘i’ﬁ?‘ﬁ‘@é‘amaﬁ Tabl e QLRMA trial struct Jobt ai ned
by direct|netlods. ol s—trixal strug

positions calaHlCht ed wherever S| bI TheettimblRxgter h ens and t he
hydr ogens ol the nitrogen and oxygen ere bcat ed by differ éihce ‘Hori er
t echni ques. \h drogen paraneters added to the structture factor

cal cul ations re not refined. The § {s calculated in the final cycle
of | east squa ef i nenent were all |es an 0.1 of their correspondi ng
standard deviations. The final R index was 4.95% A final diffs ce
Fourier revealed no nmissing or msplaced el ectron density. T e@&gg ned
structure was plotted using the SHELXTL plotting package (Figure 7 ). The
absol ute configuration was assi gned on the known configuration of L
tartaric acid. Coordinates, anisotropic tenperature factors, distances and
angl es are avail able as supplenentaryonmaterial, see Tables |Ib through VI.
-32 22 July 2002 Table I. Single Crysfial gbﬁ@y Greyst al | ographi c éP Jysis A
Crystal Paraneters: for nulCHNENEH-8NZO+ 2HPPNEA 29, 4) Cr fization
nmedi um acet one and water (st ystalls ze, Mpddtadibmx 0. 12 xJ0. 32 cel |

di nrensions a = 8.235 (3) ~ space gro noptecul es¢ahonate cel | derisity cal cd,

g/cnB linear absorption factor, mm' B  Refinenent Paranet er%&c nunber of
reflections nonzero reflections (I > 3.0a) R - indexa GOFe
/Me ] Me /Me
N—N N—N N—N
/ ° [ o [ o
TFA L-tartaric acid
— acetone/water - L-tartrate
ri: Ph N Ph N Ph
boc ,!* l‘-l

Scheme 1a



b =7.032 (2) Ac=18.106(6)A a = 90.0 ~ = 99.41 (2) ~y = 90.0 V = 1034. 4

(6) ~3 P2, 2 1.379 . , 0.946 1174.39 1025 4.95% 1 secondary extinction
factor, x52 (8) x 10~ a R-index= E~~ Fob -~ Fc) | E~ Fob b GOF = [Ew (Fo2 -
Fc2)2/(m- s)]'~2 where w = [a2 (F) *57. 9 g ~ F2]~" and g = 0.0005 ¢c F* = F[1
+0.002xF2/si n(26)]~' ~a  -33 22 Jul y22002 Table I1. Atonic2¢dd¥dlRates

(x104) and equi val ent isotropic displacenent coefficients (AZ x 103)
xyzU(eq) C(1')7050(7)12045(7)6424(4)31 (1 )1 A )5715(5)12748(6)6097(3)41
(1 )Qi B )8234(5)12946(6)6748(3) &1@%%2 }7120(6) 9881 (7)6388(4)29(1

) Q(2')8733(5)9232(6)6715(3)37(1 ) (7)9167(7)5599(4)32(1
) (3')7899(5)9726(6)5160(3)47(1 )C(4F)6647(7)6999(7)5583(4)32(1
) Q(4A ) 5644(5)6263(6)5971 (3}39(1 ) (4B 7465(5)6110(7) 5213(8)59(1 )N(1
)5011 (6)83791995(3)43(1 )N(2)4317(6 x1896(3) 40( 1
) C(2A) 2623( 6) 6 8) 1541 (4)55(1 4y 7(7)5149(8)2171 @ F
) (3)5039(5) 3491 (6)2188( 3N\46 C(4) 6998( 6);61728) 24 )28(
) C(5) 651 TP 299( C(6 ) 7511 (ﬁj—58-78( 0{4)39(1
YN(7) 8723( 6)47355( 7) 3591 (940(@ R 8) 8153( 7) 9366( 4149
) C(9) 7643( 7)Q3700( 8) 2603(4) 46( 1 9)5(10) 8290( 6) 5440( 8) 1989( 43y37(1 )C(11
) 7862(7) 5776(8?—?1667(4) 43(1 )C(12) 8463(7) 7317(8) 853€9) 69( 1
) C(13)8108(8) 7675(9) 76(5)97(1 ) C(14)7080(*)6405(9)-336(53)P6(1
) C(15) 6443(8)4882(8)-59(5)81 (1 )C(16)6872(7)4533(8)705(4)7B(1 )O(l
W 8100(5}6278(7) 7609(3)54(1 ) (2W 10828(5) 8138(7)5099(3)62(1 22 July
2002 Equi valent isotropic U defined as one third of the trag tpe
orthogonal i zed U, ~ tensor Table Ifl. Bond Lengths, (A 7Y -\OQ/
A)1.262(7)C(1') - Q1 B)(C1') - C(2')1. 525(7)5%}_% 2')C(2")
C(3')1.500(9)C(3") - O3')C(3) - C(4')1.526(7) A)C(4")
Q4B )1.201 (8)N(1 ) - N(2)N(1 ) - C(5)1.278(7)N - N( 2)
C(3)1.350(7)C(3) - A3)C(3) - C(4)1.541 (7)C(4) - C(5 H-Prt
C(6)1.526(9)C(4) - C(10)C(5) - C(9)1.465(7)C(6) - N(7)N(7 e- C(8)1.501
(7)C4(8) ' (9)(10) - C(11 )1.492(9)C(11 ) - C(12) C(1Dpg
C(16) 1. 380( 8) GkrpoundSlol Brrlikd) wheldintA) & dHar{rdd 16 meﬁgﬂ‘@)ﬁ
C(16)1.393(i 1 ?? 1.229(7) 1.4347(6) 1.416(8) 1.27 02(5) 1. 443(7)
. 196 7) atyl oy sy §t't§£t99ml%ndlpf18ﬂa(' Amine 92%(30@9)9@“@5599)‘“9 cgmpeuds 1. 327(
)
t

(e)o¥ ofnSutd pT‘ep@?eot 313 set forth ﬁ1>8&@r$e bt AbéShihg to €& T to a
8) L oo S'%l é (Lo o JUTRT IR %% <990
t)so utiof of fBOC-serine, |p)'ef@@ 3 q_([.‘@tgenne tt\e pompound quptym(i@gg LZ
91) ~ t) ~ -
) i ﬁ-lﬁsl%MFS(S ?ggf‘( ?8%2?«:&24 ag)ébkogt be d s adc{ BLE(&)Q pgfa(s%%mz ) 2) ol
8)~ - (tﬁ’)' Rutoxiio ) se(laipy: Gidte( fepdtion @99‘”9 -is @t'm?dﬁbal@lﬁ OPC'fPGFbo“t (-

t~ f~ f 0 Et
% 0( t) )a%oat(z §)(r§\ nu egs) (p?g)e@bd( fotlr)% %Ilqgtgf hen ég) 1qu gh%%%llz@r&c}el\lw g)

( E) ~( S) 9'a6ided.( Bjter wartiirg to roomsgmpé))ag.lré ahd 's(rﬁylgfor apout)6-to-aboH) 24 QQLB'SOO t ( 9) ~
- (t~)~ - ~(. ' =~ - (B .- ' 00! 3 ~ -
(z§ N( 29) 9"5%?%%)@‘ Q“'g‘é ég%d“ﬁ?‘f\‘]"é ”Lﬁé‘t@("%"%g“’?%"ﬁﬁg?mﬁ#%‘“ BB 1 (B~
(Z)N - ( ac)d\§uphlas8! N 6! iZ)added tazidiust the ymiktEegtoLrdl Babout 3¢ | e reaction

Z)N(9)9 9)9'g t
!( ( Z t 5 gg Orﬁiz'((u(fe %9918\ Fa%}to?e& %ebg%ﬁrgﬂzg %MT (agéréar%@%&%ﬁ %51%4 83 megttcg% é N ) (~ %) _
- | ~2) ~( gh@¥ride (CHLCIRErAPE. (ThE)organid s)let{dB) ik wWegke(d, Yp-using stprdard(ma@heip) L' | |
I (~E) ~ ~Z)~ - (~ 1)~ ' 60! ( ~ (=)~ - ~1) =~ - ) ~m- (, L)~
O Ao o RIS o i b bk oy e 1
(~d t) O capfig@abfioruat theisi@reocentat, @ido KNOBH asitng (D)Ahantdmer.

According to step f, to a solution of the compound of formula 2b in an organic

solvent such as THF, CH,Cl,, IPE or a mixture thereof, preferably CH.Cl/IPE (about
1:1), is added an alkyl or aryl sulfonic acid such as methanesulfonic acid. The solid is
filtered and washed with a CH,CI/IPE mixture (1:1) to afford the compound of




-36 Table V. Anisotropi
U11U22U33U12U13U23C( 1")
)67(1)-4.(1)2(1)
2(1)17(1 )3
)C(3')41 (1

(

iC S x 103) 22 July 2002
Q1 A)35(1 )19(1

1
) - ?2(1) 13(1
33(1 )4 ?J&nyzbéél )-1

(1)39(1 )2(1 )3(1 )2(1
B )56(1 )35(1 )92(1 )7(1

C ficients (A2
32 (1)5(1 )-8
2(1)) )60(1 )-4(1
6(1 ) ) (2')32(1)

) 18( )-6(1

1(1) 33(1) 4t (1) - 2( (1)27

41 (1 )32(1 )45(1 ) O 4

%@@%@%&7%@?@3%@? s \ah Htsasspieryalen ngrmogs )1

30( (1
39( 1thp40 énar&embr)S(l)lO(l) 7(1 )0(3)45(1)27(1)65(1) 3(1)5(1)1
e E Nt ERT CUFRNETRISOE NENETERE SRR CRE
(1()368&t14)ﬁ4£ addddld 1é${&)to Mehhdolo h{éﬁtﬁﬁ- dopfbnic écxdl-2 GJdldx%—( 1)-9(1
(12 ).52(1 ) 61 1 01 C(l%i 1 )46(1 )29(1 )6(1 )9(1 )4(1
cfe OJ'@}B(‘lY'Fng( §”§ %(ﬂ bamme)sum 3s {riethyiaming. hﬁSS?%'Oyﬂwﬂfe)'a(l )2(1

C(sx;saeafaseoua {ctatufPotadailt ¥ 241t§:(u1=s )a:?& é;dedcﬁé&év)tﬁ@ﬁ é&ué&@ ) 73(1
6(1 ) C(15)81 §1 )93(1 1)- 16)80(1 )88( 1

ERUP ped 0% ?qlieP@ic raqqmw@e%op ) rmlxsus@(szpaymrpoqd yv(mc an praanic
58 (éouoefﬂ@éacw%letﬁﬂ a);ét(a@e M@&é a(nic mﬁéﬁh@s@ﬂm@a bAPWerkdbap %ﬁfa;g v

exponent takes the form 2hka* b* U,

H At om coﬁi?@ﬂﬁ\ﬁ‘éﬂ@ého(dﬁ known lram artst@ry a@@p@w%éwa %mfeabé/nt s (A2 x

vi = >v2v

N N N N’ N N N N N N N N N N N N

QELE"RAZLR”FAZK8QQFAQ
N~ R ONR"WNAWTN

él—‘Hi—‘l—‘

103) z?the R-conflgurazlo at the ste enter also known a the%)-ena tiomer
xyzUH( 2' )63 9385666580H( 2 t)8195 8867 10) 7105(9) 50H( 3 E56569704539880H(
3A~8259( 10) 117PR mmﬂ@fsm@ﬂ wlsezgun(aoy basaiayreitwband Boks Boc is

H(65) 65620875 354380 Iy D11 10y CROC LR a0 (Dt 7 IRA D) . 7721 (10)
.416Q9) wtm By ¥ B0 DBUERABOBCIHIB gmmm%g@swrgmersg@g%% 236280H( 9B)
e
(1w 847ﬁut{(ld)9,)cﬁﬁﬂ;6\@&&)tﬁéiﬁ)’aélﬁhﬁé(Ap;)ddpﬁate N-protected a-methylalanine

V\B) 6863 7 ) BOH( 2WA) 11347( 10) 80 456( 9 2WB) 11515( 10
91)76( 10§4 85%09) 83 ?Yﬁjw%%'e fogg ve '§iﬁa§‘%ﬁo@§ r%sé?%ﬁ%& %}1)e St ep(A )

4- Ox0- pi pméttﬁlaﬁtﬁmb éa'cdérdmg bompettoes @@l kndwhas thdautskile@Bithe ad- net hyl ester. ¢/
CO02tBu To a m xture of 7.00 g (36.% nm)l% of 4-oxo-piperidine-3-carboxylic
acid nethyl ester and 8.82 g (72.3 ﬁhﬁ‘l“ﬁ f 4, 4-di nmet hyl am nopyridine in
200 nmL of nethylene chl or%de at about 0 oC was added a solution of 7.88 g
(36.2 nmml) of diNtert- butyl Icgrbonate in 150 nL of nethyl ene chloride
over about 30 The nmigtu s warmed to r) empgrature and then
stirred for abouPwl7 h. The rfiggmepnwas corféeNt riat a d%ﬁ,\,g@‘m due was
diluted with chlorof orm and washed three>i nesgea %aqueous HCl ,
saturat ed aquedus sodi um bi caybonate Sol ution and br|0ne) Mdri'€d over MyS04
and concentrated to give 9.18 g of a clear yellow oil. Q%f B. 3-(R

S) - Benzyl - 4- oxo-yi @)ldl ne-1. 3-di carboxylic acid 1-tert-butyl ester 3 r

met hyl ester. ED)(E To a solution of the conpound p({.epar ed according to
Step A (5. 00™iTARQAGD Mol ) in 10 nL of DMF was addedY745 ng (7.4 mmol) of
sodi um hydride (60% oil dispersion) and the m xture was sti rred at room

tenperature for about 15 min. A solution of 3.3&.

benryl brom de in ASrm of # was added to t%“%w%g)\ h n by cannul a
and the m xture < Nebout—42 h at geomte . The m xture
was dil uted withodt hyl ettate€ "and washed once with vv&ter and four tinmes

with brine, dried over MyS04, and concentrated to give §)3% of the title
conmpound of St ech as a yehtomaraddco MS (Cl, NH3) 348 (M—u( )



3g 22 July 2002 Step C.

3a- (R, S)-Benzyl - 2- net hyl - 3- oxo- 2, 3. 3a. 4, 6, 7- hexahydr o- ~yrazol o( 4. 3-cl pyri di
ne-5-carboxylic acid tert-bu | ester. A mxture of the conpound prepared
according to Step B (4.00 g, 11.5 nmolggand 530 ng (11.5 mmp]

met hyl hydrazine in 100 nL of ethanol was heated at refl ux fB?JQ589928 h.
The m xture was concentrated and the residue was dissolved in 100 nmL

tol uene and heated at reflux for about 17 h. The m xture was concentrated
and the residug, éurywafffbmmé/usml drePadghofel ﬁrractx%@nh)érélag Rgnddy el ution
gradi ent of (15:8 v eth acet at e: hexane) t 25 v

acet at e: RboYReretRieparee azcwdgwgoﬁo $ehenig Bl écwﬁlp@dﬁcsteﬁ hsa@pn“@oa@d af cl ear

| orl
coor| S35l 5 rotl, 4188 P98 B e o e o

L -tartraabout eB8°CRDEbbUtGHIF0, Prebtdably Tad abodt F68°€Er to atmu:thO?ﬁ)t am:fmfolsask

qui pPed i3, TPERAR! 6Bb Shbd Ricid ol SRt WSiorany St JAERITOGPUP! © ves
3a- 5(3 R S) b@gamvl ari’nriégtéwh a% oemaprapa@w?ﬁwﬁe h@mammaarﬁmgybnamétﬁ;ésl&nﬁeg] g)lfr I5 di
ne- 5- car box acid tert-but ster epared according . to Ste g,
0°12 ol cueterakly depiigambR: & clterrfing Birc B sy PLL SR Smis. J08 urrms)
The m xt uempsRturdds nwdiftsink@ at abmtase@xt% 66Ut Waised awas)réfa%yog%@dt fo an

i nt er nal terrperature of 0C-5C. To the cooled mxture was a

trifl uor REEt I abeitd-60M-ATha Ieadtion 1oixtyre is Grradbifers abaut 30 & abogt £20/0l urres) .
The TFA W% %dgtda FF?\PE% Lfréggt\glaéﬁ‘?%&ﬂ”e}w V&ld %ﬁo{ﬁ' DHLES ! L& iR ntai ni ng

an |nterna errpera € reac |on m xture Wwas Wwarmied to about
20C over Suidmpeostamsda inhigtoret b theetred ibare of et corepowasl ofoBorelild &V HG-a4b C. To

car bonat 1889 2776 88 ALREESE Rrc LT B 186 % 8435 SpATetR 8 o v

7.5. The dusaprtopplethylanmar etmrasthylaram@fexrrmémydmmné’, Ipreferab@epaetaylanmef unnel

and all owed.to,settl ortlo S canted and t eous
ort 1 on e RS hikfn, 1 e letd oot 1B eSS RRTRErE W nlelifailst “The
conbi ned ml@&%0°®.0Td tm&aanﬁﬂmsmrchaﬂm leantkirisaart b:@aéliolanﬁueé séleatt or and
to it was

dded aric acid valents)
di 50l vedtaﬁﬁﬂ%eg' o 3R HTPSHBGR PRI e ctmsonithls MG b 1
vol une) . efRaeldf Qe MaXtioH Mi@s a@gbétﬁt—@@°@wab@.ﬁt—ad°@tTh%h@Jéou§&r% !
overnlght he resultant slurry was cooled to granul ated for 1 hour)

then fil t'€R88Nt SHRR a8 Hrorage RbPEPhRARd amwﬁi“%md%‘ﬂ Q‘!@T 4 Peeedt ofPoshd t hen
dried in yamuaeatto%suég@ rhiflite STRO Y hpératmé f@éﬂbv@d %@a&%f&f@w e d) of

the title conpound of Step D. Pre aratlon Two
4- OXo- 3- p@t?%rﬁsmab@et%ﬂ pterblitp abqut32g7 Ccav%cs's@n% hagh. dha rqagken put y|

ester 3- efflibre 8SW8fked Bb uSh ts?&hdz(%i r%eﬁl%é'kh@ﬁh iﬂfthe art to yleldacompound of
4- oxo- pi peridine-1, 3-di car lic acid 1-tart- Utéd ester 3-ethyl ester

(pr epar ed"@ERLH ti i?\'@fef@’x'f*ﬁ’é"% RegsYutemndgalptiva FHRHIER) eanfiguration o, 34 ¢, 38.2

mol ) in DVF (ﬂ&@c&?&t}\g% sRBqUdn an@s%@?a@@l@#ﬂ\ Eﬂd’r@'d\"m&ﬂér@shﬁtﬁ‘u&%ﬂcﬂ gehl oride
(5.7 g, 34.7 mmol)) potassium carbonate (14 nmol ) and pot assi um

i odi de ( 5triflgorgacedic. gcignim| OH:Chf isepddad at ﬁh@Uta@ gbgmroqyn demperaiiod @ hour s,
the ice béérh?cym Jf@%ﬂ%@lg Ilalﬂga g %Qbﬁv?r?é tS%Cﬁgs?FBoure ordfgedrhhe

reaction mxture was tirre into a mxture of
wat er andmixugEe «srﬁ@rreﬂfgaﬁb@utl@yémuMsro sbputrhheurs gh doaa tnereraiuteh tfi&&'t%ur at ed

aqueous NeliChd 0 AL ULal ethAIINS M Rartbl RAMKEIndAASHuRRd

concentrate cuo. e was cr ystalll zed exanes to
gi ve a whiewrasdy- oaj pE8. ThemprggniellayesdvseparaledNvRl (arEd3yp 8sing Istarqdard 3H) |

1 48 ( S m%gj)odi &Dngéﬂ("ig‘ez%h tq ?li_@]a (7*8?61837%9 of @or% m, ’9%{%@3’3&?@&{?% 0 ( m

1 H)) 8 4@b$(0iu(;e anghyelative-3a{R), 2(R)enhfigurad. St ep B. e
fooe(loriaa%lrlo[lﬂfe%&d%éyrl g%r}é-?oségérféoxyflélgfogj?ggﬁ? ngﬂgllﬁmgﬁaﬁl?&o ey

such as methanol, ethanol or isopropanol, preferably |sopropanol is added L-(+)

tartaric acid. When methanol! or ethanol is used, the reaction mixture is stirred for



CO2t Bu A 70% aqueous sol ution of CF3CH2NHNH2 (325 nL, 1.986 nol) was
extracted with toluene (3 x 1200 nL). To a solution of the conpound
prepared according to step A (600 g, 1.655 nol) in toluene (900 nL) was
first added the conbined tol uene extragfs containing the an ro
2,2,2-trifluoroethyl hydrazine, foll omg% by acetic acid (12%9,3“'{‘,;58‘&2 986
nol ). The reaction m xture was heated at about 70 C for about 2 hours, then
anot her toluene extraction of 70% aqueous 2,2,2-trifluoroethyl hydrazine

50 d b 80 C f b
(50 0) v gty AR bhan Ml 16R (R et BBy’ 5, 200
NaHCO3 ( 2either cdses titeotruenensidag és diktesd withpan atgadicasotveniasioh chswitityih asethier at ed

d d S04 il
(95078° oy Reaeq BB FOMG PuhT o6 RabraiRtRReLR® o7 vt PolkdS HiersBath HEe or cauct
as a whit®e gied ik (80%afany) acid baINYRIHeGEXhFung of forthuls 3c, PkferablpBaditg 1 H),

270 br m 2 3.97 (m 1 4.19 (m 1
, 4(46 \?‘Sra%kg'“?%dsfeﬁ@s&{(ﬁg 13%‘5‘:%0@“’ Oy (H)m 2H) (7 51 (;?)1 H) , 5(3.34

(m 1 H. StepTke st%@trrﬁwﬁétéﬁhl@aﬁd bdag@ﬁ&smébd #rihe ?ocesses of this mventnon

2-trifluoroeth 3a,4,5 - hexahydr owr azol of 4. 3 %/mldln one. CH2CF3

Met hanesuf3bhf %UF&E‘F%C{(@I“ %0"@"‘0'12?(“ &) PrRREreqd @eRyd @96 eéqé’dﬁdveﬂ sol ution of
t he CO”DOkmﬂvrptbQﬁ@deeﬁllléﬁﬁpthdlaRQ)fb&;@ﬁcﬁ&meﬁuétﬂﬁlr&;aﬂ?&ﬂa? AgRd) in CH2CI 2 (100

m.) over ‘Q‘out 30 minutes, The reactjon mxture was stirred for about 1

hour, t hefphenyimethyh):-3-piperigiegaraiic agid ety Lsiasdpreh erida fpviifen
triethyl aﬁﬂeﬁﬁreﬁ% s@t fUFth it ProphratiBR Flvey8tepis Be10w R ek matidly, sl b on T unnel .

The m xture was allowed to warmto roomtenperature over about 1 hour,

di | ut ed wPieRaBdASSES sl icHotEman A AAREEHURM Bt Heteremyalicaneud8ed 2Nacl |

dried ovegodNa2S04, filtered and concentrated in vacuo to afford t he product
as a white solid (7.2 ' HN M (CDC3) b: 2.51-2.72 ( I—R 3.35 (m
2H), 3.49 (m Wq)eregs qrﬂap tgjep.grm eggtop,;ﬁertlsop{)eyt’ mqggsecpolvgpsw igh 51 (t, 1
H, 8.37 §ébs ﬁot"ﬂteraa\ﬁiﬁh @artnﬁ@matenals rea%ents mtermedlates or ?roducts ina
ridin-2-ylmeth 2-(2,2,2-trifluoroe 3a. 4, hexahydr opyrazol of 4

. 3-cl pyri @@Aner: Wﬁ@h ?Wfﬁ%qwséhemfﬁt@ F‘Pfflfe@:Fr“@E@ﬁSlaW rgaghiof iB@fd ni t r ogen
pur ged 5 éohr/émﬂdstepfat.@ms&bé}% RAh REFedbade & tiesdMUuRalof BbIRBIZTV isD- (-)
tartaric acid (129 g, O. nol ) was added to the conpound prepared
accor di ngselePlet ep C (243 g, 0.78 nol) in acetone/water (9:1, 2430 nlL) at

about 17 -C. Thghdr xlskd %eY@ﬁ tﬁé'téfrﬁdo@anfooéiﬂhé'eF’F@ﬁﬁ@taUFoWeP\éﬁdyﬂh%
filtered, the solid was col |l ected and washed th cold acetone and dried

under vacAt afm@etbwéralm@t trm@hﬂwmen@@dwpeppy@myww 9rga (eyglie gMming. el d

78.8% . PrgsedA ftn)élﬂ:hn | PYStidipe @R Nmethylmorpholine. o
2-tert-Butoxycar | am no- 2- netyl - propionic acid 2. 5-di oxo- p;zrrolldl n- 1- of

ester. 001 NIh§ W‘%%WWF%P§W®Fé@ tE%PHW%OW“N?HW@ YE0R%i ni ni de

(112 g, Ogfd §rerﬁﬁt)nterln\&eﬁ't@%QXMﬁtﬁfl&ﬁ)Bbﬂhead@l&\éH%v@Hﬁd?\e (197 g) 0.969 nol),
and 1-(3-di rretg)él am nopropyl)-3-ethyl carbodiimde ( 186rg 0.970 mol) in

anhydrous di chS8ieaget weswsegforcoymapalrogiatograpiyaMatigrhdiirpera@ife of or about

18 hours YRk déﬂﬁ%u@&ﬁ@ﬁ@hﬁc%rre&@@ PR&6h INMR %é&tr‘éﬁﬁeﬁéﬁr@cd@é@@ﬁ three
times each vvlth sat urat ed sodi um bi carbonate sol ution and then brine. The

or gani ¢ | 8y@Fanad-30, LHulR; HC-30Ryi arirg Wity 80 of Pruker Ad-28Q@t 25°C. Those

skilled in the art of organic chemistry will recognize that the NMR data obtained

herein can also be obtained on other NMR insturments which are obtainable from a
variety of vendors well known to those skilled in the art. Chemical shifts are
expressed in parts per million down field from trimethylsilane.

General Procedure A: (Cleavage of a Boc-protecting group from a Boc-protected
amine using concentrated HCI): The Boc-protected amine is dissolved in a minimum
volume of ethanol and the resulting solution is cooled to about 0°C and concentrated
HCI (typically about 1 to 4 mL per mmol of Boc-protected amine) is added and the

reaction mixture is warmed to room temperature and stirred for about one hour to

/



-43- 22 July 2002 concentrated in vacuo to give the title conpound of Step
A as a white solid (256 g, 88%: PBMS (M+18)+ 318; 'H NWR = 250 MHz (CDCl 3)
8 :4.91 (NH, br s, 1 H, 2.84 (-CQ(CH )2C0-, s) 4H, 1.67 (M, s, 6H), 1.48
(BCC, s) 9H). Step B. -05-

2(R) - 3- Benzyl oxy-2-(2-tert-butoxycarbonyl am no- 2- net hyl - pr o%? M\}Iz%‘? n~
propionic acid. HOO HBoc | ~Me Me To a solution of DO benzylserine (106 g,
0.532 nmol) and the title conpound of Step A (160 g, 0.532 nol) in

wat er / di oxigoie A250LAD0 thib )tinvesecsiredM iy a&d@dtet ans@;s;iaelr@rmen@r hé2saftng 1. 60
nol ) at roomtELererature The reaction Z)ry % %&I t o, about 50 8 stirred
for about MESTRLI & OIRGR POR tREdLh aét’h’ﬂ@% ethinT [Ryes gipsatogiarny hemerermved
in vacuo, reglifittg safgibats élu%peﬁ’éﬂd\e% c&mn&a@dsaridr {rhedredidub Uk &osRapdtatedi f i ed

wi th 10% aqueous HCl _sol ution The organic | ayer was dried over

sodi um suP§Veral timeg with eﬂjﬂd&ﬁcﬁt%ﬁb&n@ﬁa@e% freq atioe MAICGH (Peusask witheyte
compound @kthef QitifiBalict S (Arifi@P4Q specihig! M5 (M1 )~ 379; "H NWR = 300 Mz
(rmethanol-d4) 8 :7.69 (NH, d, 1 H), 7.32 (Ph, m 5H), 4.60 (CHCO2H, m 1
H, 4.51 (CH Ph, s, 2H), 381(CHG)2 m 2H), 1.41 (Me, s, 6H), 1.40 (BCC,
s, 9H). Preparation Four Step A mp

2(R)-2-tert- But oxycar bonyl am no- 3 F)Z( 4 (F}| uoro benzyl oxyI prop| oni ¢ acid.

T8 (7 0 i At ot PO S B o1 O

sol ution — THe Teactrom mxture was strrred at about O
C for abohﬂ!:ﬁl@ﬂ n then 2 4d|f| uor obenzyl brom de (456.5 g, 2.2051 nol)
was added. After warmi ng to room 22 July 2002 tenperature, the

reacti on m xture was concentr at ed acuo to renove the THF. The reaction
m xture was partitioned betwee | PE. The | ayers were
separated and the pH of Mde a ed with 1 N HC to
about 3. The aqueous | ayer e 4 L each of IPE. The
organi c solution was dried Jove i i
a yell ow waxy solid (518. ONgx¥i .99 . H NVR (CDCI3) 8 1.44 (s,
9H), 3.73 (m 1 H), 394(dH)N444(br9)1H))454(s 2H), 5.34 (m
1 H, 6.78 (m 1H), 6.84 (M ’ . (n) 1 H. Step B

2(R)-2- Am no-3-(2,4-d" rfluoro- benzyl Xy) - onj@eaci d, met hanesul foni ¢
acid salt. O

Me Me

To a dry, nitrogen purged 1 liter, 4 neck, round bottom flask, equipped with a
mechanical stirrer, a nitrogen capped condenser, a thermocouple, and an addition
funnel was added 3a-benzyl-2-methyl-2,3,32,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-
3-one (L)-tartrate (prepared according to Preparation One, Step D, 66.09 g, 0.168
moles, 1.12 equivalents) and ethyl acetate (660 mL, 10 volumes). A slurry formed.
The slurry was agitated and cooled to an internal temperature of —68°C to —66°C. To
the cooled, agitated slurry was added triethyl amine (TEA, 58 mL, 42.5 g, 0.42 moles,
2.8 equivalents) via the addition funnel. The internal temperature was maintained at —-
68°C to —66°C during addition. The reaction mixture was agitated for about 1.5 hours
while the internal temperature was warmed to about —-52°C. To the reaction mixture
(which was a slurry of the tartrate salt of triethylamine and the free base of 3a-benzyl-
2-methyl-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-3-one (L)-tartrate) was added
triethylamine (96.5 ml, 70g, 0.69 moles, 4.6 equivalents) over 5 minutes. An internal

temperature of -53°C to



F MeSO3H HOOC- ~NHBoc To a solution of the product from Step A (1.19 g,
3.59 mmol ) in CH2Ch/ I PE (1:1, 12 nmL) was added net hanesul fonic acid (1.72
g, 17.95 mmol ) through a syringe over . about 10 mnutes. A solid

i mredi ately precipitated out of solutign. After about 1 | h%pr é&@ssolid
was ' filtered and washed with a CH2Ch/I m xture (1:1 ) to 4 9 ng of
product (yield 80 % . Step C

2(R)-2-(2-tent-Butoxycar bonl | am no- 2- net hyl - pr opi onyl am no) - 3- (2, 4di f | uor o-

o oduct FEBNe & 85y Shgho acdhion g D FroipR MR E e AER9 30 ) “as. added
2-tert-bwen @wm@wmtmmwmmm ARty popRayIdmhod-petipirapyoi |d! olidin-1-yl

Feact éﬁ3ﬁse>e"?%ﬁd@caa@’r’éﬁpff§é‘§atﬁorn?ﬁw§ (Snbratre o0 BoEs T4 hour and

quenched équivﬁleﬁts}oa%lﬁl%éﬁélﬁloﬁ | Ad Ihfél’ﬁél téms&thiire 055°C1E -BHIC waE t er about 15

mn., eth acetate was added and the oraanl c layer was separated
and was héﬂawamedwm@ ad@uon To4fe rezetigumixtare GRs£§0ed BYPREEPhOSPPRIE over

Na2S04 ang; é '1'@0‘{:‘?}‘3 4,2, By Gydlerdt a(§o°%s$|u ofyp5r8 shef8 9.
SETOERE B, 1B 2 PR

?H)N!VRG(%) heaphaonigHcid ankydrid mn q}%gg) cemtesa“h FPAA sadniedmeaﬁ mmkué;ea/? > (m)|

E?S:?)rﬁzone h%ﬁ\@?{é?ﬁg%@gl%g oxy%B%gané@l Oapﬁ'&i’{r@%ﬁ?%% $§%%%g%g g‘E ipsAC P

4- Oxo- 1- (rp‘mnneyWaeagrydtéd 3@@@94‘-3030#00&5@0&)5 hauraacThe neatctionl miektrewas

hyd hi t f b 4 1.0
Col uone. (rse intd Qoo Adtead Mhadé s SRRl Q8RR el S O char ged
with tol u@nﬂnésﬁﬁﬁd h.)alermmmﬁ\s.l ‘Lmvdhﬁhés)bm\exesiﬂtlr(ghpf&slcg‘nlx&réﬁaeq ) and

di net hyl c¢ 2.0 ) t 15C t,0 25C. The resulting slurr
e vy ettt oot £nfiind 15 P versidh bniStye Vs wRuE i pliE ST Hadeold y
éobenle -pbridrde4s cuattddranidahs eR@NbRRDrRmdesh tﬁé@WashddBethenﬁdlly!Mﬂy{ over 60 to

m nutes. Aft iti nal 90 m_ nutes ction re was cool ed
to bel ow%@ousl'ﬁgé gg r5e"é’5{r7‘?§n13%1 Wﬁe@%ﬁﬂﬂﬂe%ﬁﬁz acid (38.5
kg, 2.25 (ego}nLaad/owate%r2(1%@?uvh|)entsﬂw.dt1\a% amsmam (es rE)s Teepar at ed. The
organic layer was filtered to renpve sol g‘é %ngaj)|fllltrate was
concent r a¥ eﬁ)?rQﬁr%‘i‘?qrf"%{IWB?lchWSEVatP@thfé;d’%? WS SUTEPIF ¥IYRE 288
288_r?_x| mb?hyhc%:ﬁ@n&ateuﬂsta@agd (P@@ob)muiya%aoaweﬁiuﬁags)t h?aecso??emmgt teﬂ m xture. !
ition o ro ori S, ) . e af f or de
o oo teiniaieitaed i Houafe e Iiest s fupipnds b ediedrdf “esc o 15c
for 30 maudeasPE (580 s Attt BRGIaMes A 108 sbitibn Was Béated atriesphedtaliy t h

O e bt KSR TR i 2
hydr ochl Q&ééj@ooﬁe%no%ﬁ)lb{t'eﬁla‘ﬂ)em_/;ﬁﬂéih%scg%b?@tl £ Vepdl nbO with 4difabiB3~TKd : C 59. 3;

H 6. 39; 94; found .
solids were filtered and dried in vacuo at about 50°C to afford 54.85g of the title

compound (60.4% yield).



N, 4.85. -46- 22 July 2002 Step B: 4-Oxo-1-piperidinecartioxyl~c acid
met hyl ester, hydrochloride. Into a clean, dry, nitrogen purged reactor was
added 4-oxo- 1- (phenyl net hyl) - 3pi peri di necarboxylic acid nethyl ester,
hydrochl ori de (prepared according to Psgparation Five) Step Qﬁ 7%08 kg, 1.0
eq.), ethanol (416 L), water (340 L)) and 10% pal | adi um on €444 7002
(catalyst, 7.88 kg, 0.1 kg/kg). The m xture was subjected to hydrogenation
conditions of approximately 45 psig (32 x 103 kg/ n2) of hydrogen pressure
at a tenperature between 25C to 35C for approxinmately 18 hours. After the
reaction was conplete, the reaction m xture was vented with nitrogen and
filtered to removed the spent cat Bxgsple Twie cat al yst cake was washed with

et hano! el S ggragaggwrgdgfggv

pressure
addi ti on glf ) A griry 8-axoratnyl-i granic : .

stirred for apprOX|nater one hour. The product was |solated by filtration,
rinsed with hexanes (76 L)) dri ed under vacuum for approxi mately 24
hours to give 43.2 kg 4-o.o per i di necarbQxylic acid nethyl ester,

hydr ochl ori de (80. Q% yi el d for C-H, 1INO3~HCI: C 43.42;
H 6.25;, N 7.23; founBN Step C 4-0Oxo-1.3

- pi peri di necar boxylic|aci : Sthyl | 3-nmethyl ester. A clean,
dry, nitrogen purged,Ngkz2 el was charged oodH | sopropyl et her

(I PE, 309 L), 4-oxo-1-p\periginecprboxglic acid nmethyl ester,
hydr ochl ori de (prepared as o Prkparation.FileTp B, 42.6 kg, 1.0
eq.), and water (153 L) at 15 25 NZ: ddlﬁ on of Ho-etHyl am ne (28.9 kg,
1.3 eq.) resulted in a thick white éhul sj SIOM/addltlon of

di -tert-butyl di carbonate (52.6 Kg, 50 Iye 1ME eq.) to 4% eacti on m xture,
followed by an IPE rinse, resulted in a dear biphasic solution. The m xture
was agitated at 15C to 25C for about 12 hours. After reaction conpletion,
the aque layer (A Iy (20 L). The
organic gt(l r a5?tg“ﬁ%@§°c’%ﬁ§‘§tﬁ’éﬁ%§ﬁﬂt§gﬁ%%egﬁ%&@% {}]'t\%\n{%tlﬁh 1 NHC (110
L), wat erthé80odoupleandopdenseaardias addition tihhel waeaddsdronsecutivelg 3a)R)- The
washed or | he m xture
vas 111 P E AR 28 S e B R SRS Al 1 0 g
vacuum di @mpdrecﬂ acoordiog & PeepatationOnedSiep-0,,63-igpe 1D dnaieslilchedpivajenitc aci d

(assumed B SIY lofel o, €8 \Bhmeehil fidue fndBledlo PR 0

i mredi at eclesresalutionhamdiiex sblUtidnegas then 4Gole@ B dniinjer@d 0@mStrefurdof —10°C to

4- Oxo- 3- 1 di ned

1-(1?1-d§%€?ﬂ§#gﬁ %@g%éﬁé?%§ggég?ipgs%ﬁgcﬁqﬁ%%agﬁgﬁﬁFgeEFOeg§)mlcontaining
about ?- 03 ONbltigumstm .6 dyuiedeata2ABI0ybles) acsugh Arite, ‘?a“""‘%”‘ég%‘“m”i”m‘ﬁe nﬁt Byl
ester repared accor to, Preparation Five .C,

eq.) vvag gﬁé‘Pb‘é’éFe\ﬁF‘tﬁ%gﬂ? IOGPVKﬁSa‘?‘P"(FQ‘?-\? ng ?%l?l‘&e 'lréggﬁaﬁﬁ?'bar bonat e
(72 kK9, Zmpt@@-was tﬂsﬁs@wwrrr\@e&o BFEealad NbdrhwibfeZdintdihingiafented@l O kg) 1.01
eq.) over 10 to 15 mnutes. The reaction m xture was heated at refl ux

t enper at utegpgnature @feWCCr?@ﬁCmﬁg reastiph evduregEarchranght tp et gseaternthanfidy1s

the ohi ts CuaquRR ey NEOORLER. LR e R ol L as Tenoved
fromthe mlwrerveaswlowedtw a¢ttle andithey Aoani¢ pedion wias gdreantes| Beedawdouh hept anes
(402 L) FABGhSa S Ui e ORbite LOCHOURRRIGRC: BBdafraand st 1 e
hept anes €&ch)L The sombinedergariniraions We wawddmﬂematernti@@ nv}éanm bet ween 45C
ol d L (1RO Dadie Hefin Ao 00 e PG Rl B P G B ey showed
a product afreesphefic etstll@watan@tmotbe concamtrete \e@s actntD@tfm aeetatedRe00 mh@r sil CG8
oL orubitihed. T I BcBIBS R waR HAGAL BN L SRE Sl ddgBys phase:
rrUm n d@ﬂ@cm@ds/bqulant) @Iroethamol Sikeml, H: vcmme)sa‘ hg reaction mixture was

7-Fbxahyd - y

pi razol o Elgi‘tg? gﬁ?% m%t §%d3 gg@?ﬁchﬂgpgﬁ Iiat:?h'aw & co 3 “Std #}?Im ‘S_St'"é?ma'

Met hyl hydrazine is hlghly toxic, is a cancer suspect agent, is flammuable
and is potentially explosive. It should be handled with extreme care. Have
spill kits, drying agents, liqua paks and fire extinguishers on hand during
handl i ng. Ensure air hoses are |ong enough to escape any acci dent scene.

Si nce met hyl hydrazi ne can react with nmetal oxides, the reaction vessel was
i nspected to ensure that no netal surfaces were exposed prior to initiating
the reactlon In a clean, glass-lined, nitrogen purged vessel,

S ~

6. 59;

T T T T 1
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- S0 - 22 July 2002 CLAIMS 1. A process of preparing a conpound of Fornul a
[1, OM OR2Z ~N M ~N ~NHPrt f RNNN R3 O 1l wherein: R is -(C, -C, o)al kyl
optionally substituted with up to three fluoro atonms; R2 is phenyl nmethyl or
2-pyridylmethyl; R3 is -(C -CS)al kyl - Q4 Co-C5) al kyl phenyl , re phenyl
substituent in the definition of R3 is optionally substitut pto
three fluoro atons; and Prt is an am ne protecting group, conprising: a)

m Xi ng an appropriate chiral tartrate salt having the structure of Fornula
|V D Olarky ddid Bio6raiit el 140 DALEIddTheriie rEioreh fridirdlRld @Adiapove. and
an organic amne ih a reaction 1nert solvent at a tenperature about -68C
to about fod0Q fowrs.dihereadibomag;thdy) cantit tngtbautc@ﬁﬁmaldseybral heursofimal a V, R3O

HO NHPrt N.H O n..R3 122
Sty 2003k Safiferef WHShE Pl Rl seelds (BRI ES ot HiackRe cartr ate
salt of t&ebeltusIrCtoaRbRIEE0. TR the Gtidésipadihd oz pymeaied of Fornula IV and a
conpound of the formula V, and c) addi n%Ba coupling reagent to said

reaction m_xturetoforma conpo 'feﬁulall_. 2. A process of claim1l
wherein s@iL -o Sg‘&“@‘ﬂ%rog&ﬁ bi¥yt -%a AGALO inBthyRP-Fp 8 ol droPr i OF tO
|

the addit |ton or a7n|hc am ne. rocess 0 arm eérein said

o)
N
A H/ZS(NHBOC
Me Me

To a dry, nitrogen purged 0.5 liter, 4 neck, round bottom flask, equipped with a
mechanical stirrer, a nitrogen capped condenser, a thermocouple, and an addition
funnel were added sequentially 3a-pyridin-2-yimethyi-2-(2,2,2-trifluoroethyl)-
2,3a,4,5,6,7-hexahydro-pyrazolo[4,3-c]pyridin-3-one (L)-tartrate (prepared according
to Preparation Two, Step D, 10.35 g, 0.0224 moles, 1.12 equivalents) and ethyl
acetate (110 mL, 10 volumes). A slturry formed. The slurry was agitated and cooled to
an internal temperature of -68°C to —60°C. To the cooled, agitated slurry was added
triethylamine (TEA, 7.75 ml, 5.66g, 0.056 moles, 2.8 equivalents) via the addition
funnel. The internal temperature was maintained at —-68°C to —60°C during addition.
The reaction mixture was agitated for about 1.5 hours while the internal temperature
was warmed to about —-62°C to —52°C. To the reaction mixture (which was a slurry of
the tartrate salt of triethylamine and the free base of 3a-pyridin-2-ylmethyl-2-(2,2,2-
trifluoroethyl)-2,3a,4,5,6,7-hexahydro-pyrazolo[4,3-c]pyridin-3-one (L)-tartrate) was
added triethylamine (12.7 ml, 9.30g, 0.092 moles, 4.6 equivalents) over 5 minutes.
An internal temperature of —62°C to —50°C was maintained during addition. To the
reaction mixture was added 2-(2-tert-butoxycarbonylamino-2-methyl-
propionylamino)-3-(2,4-difluoro-benzyloxy)-propionic acid (prepared according to



4. A process of claim1 wherein: in step a, said organic amne is
triethylamne; in step b, R3 is phenyl nethyl oxynethyl or 2,4

di f | uor ophenyl net hyl oxynet hyl and Prt is t-butyl oxycarbonyl; and in step c,
said coupling reagent is propane phosphoni c aci d anhydri de. ?. A cess of
clarm4 wherein R is nmethyl or 2,2,2-trifluoroethyl and R22 Qlﬁﬁgﬁglnethyl
or 2-pyridylnethyl. 6. A process of claim5 wherein the conpound of Fornula
Il selected from(1-(2-(1

(R -(2, 44 mééérawrpfb&nzgtbgwmwlo)ozb%&s AYd b&liivainty), BRINOHe périich. An2t ri f 1 uor

o- et hyl ) - 3-oxo- 2, 3, 34, 4, 6, hexahgdro- pyrazol o[ 4, 3-c] pyridin-5-yl)-
2- oxoet hyMerahigmmnerature oebORA toetRyE Wag makatained duiing addifarpRrapangst er and

(1 (2, (SafBfiRaAaaTRbR (Y@t 280 ARG o 8L 85hal 4. 31 pyr

( R) benzylobpiapanaphosphonio asidanhgdiidesineftyl acetate wagldilster with-edia Beetate aci d

For mil & (AL S2urbs TR Ehyedy dhth PEFR e PPAR Bt sl i " ©
O Il A i s tpthepraretibn rBixture. p’hemsﬂ\ wis atidddover Wb enimites and thepistermdl of For mul a

|1 B, [1B i
ol on tognetallct Fose aradiig o dhats MR o eE ol Niouf e Backbtlitiee ot e i s

triethyl aﬁasf'ﬁburéd"lln&i@ﬂ &ouWaﬂl&tWWurw hwopmplyeéthyﬂ (I8, 100 mL, 9.1
2, 4di f 1 uor met hyl oxynet

nd Pr S but car bon I and in step
c, said ¢@ %326“? é’é&éﬁ%oou@‘-&ﬁﬁ%@eﬁ% ‘i’]@l-f&ﬁ?'%“ga‘&' WWESES 10. A
process Qgitatediféh DmiMuesseind then the re&dtion Imiklredvas aliowetiftd E@ttl@.e‘l'hé” and

aqueous portion was decanted and the organic portion was then washed sequentially
with aqueous HCI (0.5N, 50 mL, 4.5 volumes, 1.3 equivalents), saturated aqueous
NaHCO; (50 mL, 4.5 volumes, ~2.5 equivalents), and 15% aqueous NaCl (50 mL).
The washed organic portion was concentrated in vacuo to afford an oil. The oil was
agitated with hexanes (50 mL, about 2.5 volumes) to afford a glassy solid, 13.75g
(96.8% crude yield). The solids were dissolved in chloroform and concentrated in
vacuo to afford an oil. This procedure was repeated with hexanes. Finally, the
resultant oil was agitated with hexanes for 16 hours. The resultant solids were
filtered to afford 10.45g of the title compound (73.6% vield).

Example Four
2-Amino-N-(1(R)-(2 4-difluoro-benzyloxymethyl)-2-oxo-2-(3-oxo-3a(R)-pyridin-2-

(1-(2-(1(R)~(2,4-Difluorobenzyloxymethyl)-3a(R)-pyridin-2-ylmethyl-2-(2,2,2-trifluoro-
ethyl)-3-0x0-2,3,33,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)- 2-oxo-



Rz is phenyl nethyl or 2-pyridyl methyl. -53 22 July 2002 11. A process of

claim 10 wherein the conpound of Fornmula Il selected from(1-(2-(1

(R -(2,4-difluorobenzyl oxymet hyl)-3a(R)-pyridin-2-ylnmethyl-2-(2,2,2trifl uor

o-et hyl)-3-o0x0-2, 3, 3a, 4, 6, 7- hexahydr o- pyr azol o[ 4, 3-c] pyri di g- ?il é

2- oxoet hyl car banoyl ) - 1- net hyl -et hyl ) -carbam c acid tert- butg? Wi 2H02 g (

1- (2- (3a(R) benzyl - 2- net hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o[ 4, 3-c] pyri

din-5-yl)-1

(R) benzyl o thI- 0X0 | car amJI -1- hI-ehI -carbam c, acid

tert - but yleﬁﬁ(gg?‘y i prré‘ﬁg‘rytgmyli ﬁmﬁ’)r/%%%ég% pial &R%‘E%@\ﬂi@?c@rﬂ %% ompound

(i; Fzrmll Exhrlnﬁlef'fhr@a H7\eg,25. Smmwﬁﬁ&eb@dﬁwd}hlngt@r@métﬁods Eaepgrzeg I
process of, .claim rein co - uly

2002 y / NOB&SHPRAR eneraﬁ}groRp.ﬁ,:rNﬁge@ @%%215 rﬂ?ss SJQ%@@J‘@Y"?% i s prepared.

14. A progqasted with aibiiyRethéras aitérd the tidd Ssmpoundai1d.e0d, ga@%)cm;sel MS i S

triethyl am ne; | n step b, R3 is phenyl net hyl oxynet hyI br

di fl uoroplﬁ@f‘iw hyI oxynethyl and Prt is t-butyloxycar bonyI and in step c,

sai d coupling reagent is propane pya Bive acid anhydride. 15. A process

of claim14 wherein R is nmethyl or 2,2,2-trifluoroethyl and RZ is
phenyl nmet hyl or 2-pyridyl ne

CF,
( 0
N
|
N o COOH
0
N . H_——OH
N H —H
& N NH, O
COOH
Me Me

2-Amino-N-{1 -(?.,4-difluoro-benzvloxymetmgl)-2-oxo-2-[3-oxo-3a( R)-pyridin-2-yimethyl-
2-(2:2 2-trifluoro-ethyl)-2.3.3a.4.6, 7-hexahydro-pyrazolo[4,3-clpyridin-5-yi]-ethvi}-2-
methyl-propionamide L-(+) tartrate.

To a solution of 2-amino-N-(1(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-(3-oxo-
3a(R)-pyridin-2-yimethyl)-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolo[4,3-c]pyridin-5-yl)-ethyl)-2-methyl-propionamide (prepared according to
Example Four, 370 g, 0.6 mol) in methano! (4,070 mL) in a 12 L round bottom flask
equipped with a mechanical stirrer was added L-(+) tartaric acid (90 g, 0.6 mol). The
reaction mixture was stirred for about 90 min. at about 22 °C, filtered and
concentrated. The crude residue was diluted with ethyl acetate (4,560 mL), heated at
about 70 °C and slowly allowed to cool to room temperature over about 17 hours.
The solid was filtered and dried to give white crystals, mp 188-189 °C (348.46 g, vyield
76%). 'H NMR (MeOH, d4) &: 8.28 (d, 1H), 7.59 (t, 1H), 7.41-7.39 (m, 1H), 7.18-7.13
(m, 1H), 6.92 (t, 1H), 5.2 (t, 1H), 4.56 (bs, 3H), 4.36 (s, 2H), 4.31-4.25 (m, 1H), 4.13-
4.06 (m, 1H), 3.78 (d, 2H), 3.21 (t, 1H), 3.18-2.96 (m, 2H), 2.65-2.55 (m, 2H), 1.57 (d,
6H). MS: MH+ 611. [a]*® +22.03 (c=11.9, MeOH).

Example Six
Single Crystal X-Ray Analysis. A representative crystal was surveyed and a 1A data

set (maximum 6/A = 0.5) was collected on a Siemens R3RA/V diffractometer. Atomic



16. A process of claim 15 wherein tf~e conpound of Fornula Il selected from
(1-(2-(1

(R -(2,4-difluorobenryl oxymet hyl)-3a(R)-pyridin-2-ylnmethyl-2-(2,2,2trifl uor
o- et hyl)-3-o0xo0-2, 3, 3a, 4, 6, 7- hexahydr o- g¥r azol o[ 4, 3-c] pyridip- ?gl é

2- oxoet hyl car banoyl ) - 1- et hyl -ethyl )-carbamic acid tert- but%@ W% 202 ang
(1-(2-(3a(R) benzyl - 2- met hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o[ 4, 3- cJpyr
idin-5-yl)-1

(R) benzy| esgtasingyactorsayese takay freay thahsginptianahkelos fashgay - car bani ¢ aci d

of ' For il ST aRerdehy ENjRAERoorafrip ERPHARSTE Y BB b iiBiALS FomPoune
pr epar ed. sygemAApdiffcactameter ddtawerel eoliabied @t room eomstalue. Bertifentenistall 1B, v /N

— OO HMB onaction™Mind Ve |P{er%rw§§9é?n&grs% %mmgnééd %\ Tlgyleq t{élo'\:/\i 1B is

pr epar ed. protess paring a co OM OR
“N Me R -N N ~M2ial trugRiréwhs bbtaunedfﬁ@dlrétz rﬂethgdsZO'ﬁB tridl stractare ralnecs

-(C -C 0)al ‘F% P’,o tlggglbé S}}@ﬁ%i ereg%mﬂagﬁ%e%%;&ssm e%‘hfelrr'i{a%y? atons; R2 is

phenyl et I’@
-(C~-Cs) alhk(gtdog@ae{ iad 166 haditogemhemthie, nitvdgen ant loeygemamete Icoabest byt diffsrenden t he

et oot BT BRI Pl iled By b8 e 02t o™
structure cafcuIEmsrm.tbLa wek& not refined. The shifts calculated in the final cycle of least

squares refinement were all less than 0.1 of their corresponding standard deviations.

The final R- index was 4.95%. A final difference Fourier revealed no missing or

misplaced electron density.

The refined structure was plotted using the SHELXTL plotting package
(Figure 1). The absolute configuration was assigned on the known configuration of L-
tartaric acid. Coordinates, anisotropic temperature factors, distances and angles are

available as supplementary material, see Tables || through VI.



D- or L-tartaric acid HIV wherein R and R2 are as defined above, . and an
organic amne in a reaction inert solvent at a tenperature of about -68C to
about -45C to forma slurry; b) adding a conpound of the Fornula V, R3 O HO
NHPrt N N O MeMe V wherein R3 and Prt agg as defined above, %g siiﬁ slurry
to forma reaction m xture conprising the tartrate salt of £hduly S%ic

am ne, the free base of a conpound of Fornula IV and a conpound of the
Forrmula V; c¢) adding a coupling reagent to said reaction mxture to forma
conmpound of Forrmula Il; and d) reacting said conpound of Formula Il with a
sui tabl e deprotecting reagent to forma conmpound of Forrmula II1. -57 22
July 2002 20. A protable l.Eingledinystad XviRay Ciystaiisgrapiierpoalydisof Fornula 1V is
suspended jn .?Pér%}n\é‘?é}%' prior to the addition of said organic am ne
conprising t addrtional” step of warmng said slurry to about -50C to
about -40C pri oforinalast ep b. 21. A proces€.4fisNeOACHRY - BHigD¢429.4ai d Prt i s
Boc and said Bog. LS . reacti sal d co nd of Fornmula Il with an
acid. 22. A pro‘g'gé%ll%qqggl\@%ﬁl melagf{e}ﬁnggri\cgwatg?@(?ﬂs met hanesul f oni ¢ aci d.
23. A process otrystabsize, Binwherei n: R3 i so@seqyi2r0B2 oxynet hyl or 2,4

di f1 uor ophenyl nethyl oxynet hyl; in step b, saj anic amne is

triethyl am ne; %IGA{Wﬁn ?régp c, said coupl Pﬁg@@%@é i's propane phosphonic
acid anhydride. 24. A process of claim2B8athes®2(@®AR is nethyl or
2,2,2-trifluoroethyl and R2 is phenyl et hyl 0{9&2?}%” dyl met hyl . 25. A
process of claim 24 wherein said conpounf o { alll selected from
2-am no- N-[ 2- (3a(R) - benzyl - 2- et hyl - 3- oxg-=293eB4a, 4, 6, 7- hexahydr opyr azol o-[ 4
,3-c]pyridin-5-yl-1 (R)-benzyl oxyl met hyl - 2- oxo- et hyl ] -i sobut yram de and
2-am no- N- (1 B =99.41 (2)°

(R -(2,4-difluoro-benzyl oxynet hyl ) - 2- oxo; g-gg?oboxo- 3a(R) -pyridin-2
ylmethyl)-2-(2,2,2-trifluoro-ethyl)-2,3, 3a, 4,6, 7- hexahydr o- pyrazol o[ 4, 3-c] p
yridi n-5yl)-ethyl - 2- met hyl - pr opi onani de Vs H13dphicd &’

space group P2,
molecules/unit cell 2

density caled, g/em® 1379
linear absorption factor, mm 0.946

B. Refinement Parameters:

number of reflections 1174.39
nonzero refiections (1 > 3.00) 1025

R - index® 4.95%
GOF° 1

secondary extinction factor®, 52 (8) x 10

R-index= Y| Fol -| Fcl /3| Fol

GOF = [Zw (Fo? - F¢®)(m - s)]'?

where w = [6* (F) +] gl F¥" and g =0.0005
c F* = F[1 + 0.002¢F%sin(20)] ™



26. A process of claim24 wherein a conpound of fornmula IIITA, OOH M ~ '
M N vNNHM-N=O ~-NOIIIAis prepared. 27. A process of claim?24
wherein a compound of formula I11B, -58- 22 July 2002 y INOOH M ~"
M N v NNHCF3CH2 N~N~ OF F I

| B i33- prepared. 28. A prgg@lﬁ& Z%B claim 21
wherein said acid is trifluoroacetic acid. 29. A process o %
wherein: R3 is phenyl net hyl oxynet hyl or 2,4 difl uorophenyl net hyl oxynet hyl ;
in step b, said organic amne is triethylamne; and in step ¢, said

coupling repgmptll A&)rmb%aftﬁnateaqunmd aquidalanhisotiopé: displacemenbcess of

claim?29 wherein R is nethyl or {Ifé oroethyl and Rz is

phenyl net hyl or 2-pyridyl met h)ﬂoeﬁﬂe“tﬁ( r%d d;s of claim30 wherein said
conmpound of Formula Il sel ec,g ed from z U(e )

2-am no-N-(2-(3a(R)- benzyl t hyl - 3-0 hexahydr o

0-2, 3, 3a,
pyr azol o- [ 4, 3- c] pyr|@G1r) ! osgr) " 120430 2 reaedly * Oai(a)
(R) - benzyl oxyl met hy xo | -1 504y a nd 2+@m no- N- (1
(R -(2,4-difluoro- be zy oxyﬂ?@/l) ox(glyz EB??@Z&% 3a mpyrl di n- 2yl et hyl ) -
2-(2,2,2-trifluoro- &H))- 28%4@4‘@97451$éxa 1B/dB6) pyr 4Y4) of 4, 3- c] pyri di n- 5yl

Wheroin & compound S0 mAigole), R SBEI(EE- [Bestaproeesp, of claim 30
0(2 8733(5)  9232(6) 6715(3)  37(1)
C@) 6707(7)  9167(7)  5599(4)  32(1)
0(3)  7899(6) 9726(6) 5160(3)  47(1)
C(&)  6647(7) 6999(7)  5583(4)  32(1)
O(4A")  5644(5)  6263(6)  5971(3)  39(1)
O(4B)  7465(5)  6110(7)  5213(3)  59(1)
N(1)  5011(6) 8379 1995(3)  43(1)
N(@)  4317(6)  6558(7)  1898(3)  40(1)
C(2A)  2623(6)  6380(8)  1541(4)  55(1)
C@3)  5357(7)  5149(8)  2171(4)  36(1) ,
O(3)  5039(5) 3491(6)  2188(3)  46(1)
C4)  6998(6) 6172(8)  2450(3)  28(1)
C(5)  6515(6)  8177(8)  2299(4)  33(1)
c6)  7511(6)  5878(8)  3290(4)  39(1)
N(7)  8723(6)  7355(7)  3591(3)  40(1)
C@8)  8153(7)  9366(8)  3440(4)  49(1)
C(O)  7643(7)  9700(8)  2603(4)  46(1)
C(10)  8200(6)  5440(8)  1989(4)  37(1)
c(11)  7862(7)  5776(8) 11667(4)  43(1)
C12)  8463(7)  7317(8)  853(4)  69(1)
C(13)  8108(8)  7675(9) 76(5)  97(1)
C(14)  7080(*)  6405(9)  -336(5)  96(1)
C(15)  6443(8)  4882(8)  -59(5)  81(1)
C(16)  6872(7)  4533(8)  705(4)  75(1)
O(1W)  8100(5)  6278(7)  7609(3)  54(1)
O(2W) 10828(5) 8138(7)  5099(3)  62(1)



Nl v NNH Me-N ~ = ~N O 22 July 2002 I1lAis prepared. 33. A process of

claim 30 wherein a conmpound of fornmula Il1IB) y /N~ OHM ~' M N v NN
HCF3CH2 N~ O ~NOF FIIIBis prepared. 34. A process of claim 20

wherein said Prt is Boc and said Boc isyrenpved by reacting ?‘jl d §8 ound
of Formula Il with an acid. 35. A process of claim 34 wher ef %28%cid is

nmet hanesul fonic acid. 36. A process of claim35 wherein: R3 is
phenyl et hyl oxymet hyl or 2,4 difl uorophenyl net hyl oxymethyl; in step b, said

or opane. phochitrh LBbY LAAES aEBRe ttg3h 85 dpep BPUE AU 813" o °
claim36 Weesagin R is nethyl or 2,2,2-trifluoroethyl and R2 is

phenyl met hyl or 2-pyridyl met . r s;9f claim 37 wherein said
conpound of Forrmula Il sel e(r:]?qeb(!ie ﬁ??ﬁﬁd&eﬂg% (A?

2- am no- N-C@% &I R) - benzyl.2@2(met hyl - 3- 0xB¢12,-3D38))4, 6, 7- h2ea@ydr opyr azolo-[4 .

, 3-C] pyri d(FE,)?g&z %; (R) - bﬁgéé/&)oxyl nmet hyl ng-,)q@(ée)\t hyl ] -i §M(g; am de and

2- am no- N-
4-di f1 uor cc@yryB'pxynet hyi sa@opxo- 2- ( 3- og®)3a@®)- pyr i di mA42g@8yet hyl ) - 2- (2, 2,

2-trifluorg.ethyl)-2,3,3a,4, 6. 7-hexahydrQq: pyr |.o[ 4, 3- din-5
yl ) - et hyl %—‘ﬁé%@g - propi ohé?ﬁ(&b. 39. X p&() és@égf) E:I ai m?%%y@mrei n a
compound af@ghoomba 111A 18180 H Me ~ "NMg-N@2v N NH MeAbesN O

N(1) - C(5) 1.278(7) N(2) - C(2A) 1.443(7)
N(2) - C(3) 1.350(7) C(3) - O(3) 1.196(7)
C(3) - C(4) 1.541(7) C(4) - C(5) 1.478(7)
C(4) - C(6) 1.526(9) C(4) - C(10) 1.544(9)
C(5) - C(9) 1.465(7) C(6) - N(7) 1.481(7)
N(7) - C(8) 1.501(7) C(8) - C(9) 1.524(10)
C(10) - C(11) 1.492(9) C(11) - C(12) 1.355(9)
C(11) - C(16) 1.380(8) C(12) - C(13) 1.411(12)
C(13) - C(14) 1.365(9) C(14) - C(15) 1.327(10)

- C(15) - C(16) 1.393(11)



I11Ais prepared. 40. A process of claim37 wherein a conpound of formnula
111B -61 CF3CH2 I11B M HMe NNH2 OOF F 22 July 2002 is prepared. 41.
A process of claim 34 wherein said acid is trifluoroacetic aC|d 42. A
process of claim4l wherein: R3 is phengd-methyl oxynmethyl or 2,

di f1 uor ophenyl met hyl oxynethyl; _in step b, said organic anlﬁ%JW¥2°°2
triethylamne; and in step f, said coupling reagent is propane phosphonic
aci d anhydride. 43. A process of claim42 wherein f~' is nmethyl or
2,2,2-trifluoroethyl and R2 is phenylnethyl or 2-pyridylnethyl. 44. A
process of claim43 wherein Sﬁgf CQP%Pund % mula Il selected from
2-am no- N-[ 2- (3a(R) - benzyl - 4,6, 7- hexahydr opyrazol o-[ 4

, 3- c]pyrldln 5-yl-1 (R)-benzyloxylnethyl 2- 0X0- ethyl]-isobutyranide and
2 am no-N-(1

(R - (2, 4- di f 1 uSKAbefEy) I BBt hy135.8(5bx 0-Q A3 - &%) 3&(R) - pyidAdi®- 2yl met hyl ) -
Y- ethyl - 2- et 'h;’?“@} N Y R S g LT R T GNP
of formia I11ACH) 8(2)&20(% Ve W AEND O@)-C2)-C@)  109.7(5)
C(@)-C@)-0@38) 11194  C@)-C(3)-C@)  110.7(5)
O(3)-C(3)-C(4)  106.9(5) C(3)-C4)-0@A)  114.6(5)
C(3)-C(4)-0(4B)  120.7(6) O(4A")-C(4) - O(4B)  124.6(5)
N(2) - N(1) - C(5) 107.4(3)  N(1)-N(@)-C(2A)  118.7(4)
N(1) - N(2) - C(3) 113.8(4)  C(2A)-N(2)-C(8)  127.5(5)
N(2) - C(3) - O(3) 126.6(5) N(2) - C(8) - C(4) 104.3(4)
O(3) - C(3) - C(4) 129.0(5) C(3) - C(4) - C(5) 100.9(4)
C(3) - C(4) - C(6) 110.4(5) C(5) - C(4) - C(6) 109.6(5)
C(3)-C(4)-C(10)  1082(5)  C(5)-C(4)-C(10)  114.0(5)
C(6)-C(4)-C(10)  "113.0(4)  N(1)-C(5)-C(4) . 113.4(4)
N(1) - C(5) - C(9) 126.2(4) C(4) - C(5) - C(9) 119.5(4)
C(4) - C(6) - N(7) 109.4(5) C(6) - N(7) - C(8) 115.0(4)
N(7) - C(8) - C(9) 110.7(5) C(5) - C(9) - C(8) 108.4(5)
C(4)-C(10)-C(11)  114.5(4)  C(10)-C(11)-C(12)  120.2(5)
C(10)-C(11)-C(16)  121.6(6) C(12)-C(11)-C(16)  118.3(7)
C(11)-C(12)-C(13)  122.0(6) C(12)-C(13)-C(14)  115.9(7)
C(13)- C(14)-C(15)  124.7(8)  C(14)-C(15)-C(16)  117.8(6)
C(11)-C(16)-C(15)  121.2(6)



0O/ \ 22 July 2002 111A is prepared. 46. A process of claim43 wherein a
conpound of forrmula I11B, vy fNOHM ~~ M NNNNHCF3BCH2 N~=0 ~N~\ O
F F 1118 is prepared. 47. A process for preparing a L-tartrate salt of
formul a XX, -63- 22 July 2002 tartr%e XX conprising the égllgWg
consecutive steps: a) reacting said 4-0¢Xo-pi peridinecar boxy? Iy met hyl
ester, hydrochloride with di-t-butyl-Bicarbonate and triethylamne in

i sopropyl ether to form 4-oxo-1, 3-pi peridi nedi carboxylic acid

1- (1-di nmet hyl et hyl est er. reacti sajd;, 3

4 oxo- 1. 3- p! por i o VAl SapBiseyoRlS HisplRopmeRt trdtle ROl 10 et hyl ester
wi th benzyl brom de and pg;1aSS| ugy,car bepate up tet Uz?shydr(m‘zyran to form

4- %OI (phtenyl met hﬂél&t agégerl géﬂ?dl car Roxyl i C acg(q) (1 d| nmet hyl et hyl) 3
met hyl ester in

4- oxo- ( phenyl rret hg{dal, 3 perl donedi arPoxyhi1s acid) 1( 12 |)rret hyl et hyl )

3-net hyl ester vmt net h)yé5 drazipe in acetlc acid_and {I t-butyl ether
to farm 2, 3a, 4, 5,96 B- he (Hidrozﬁ(« Tret 1)3- 644d) 3a- ?Gl)nenyl%é hyl ) - 5H

pyr azol 0[4 3-c] pyg gl'5 ne- 52@2r boxywc agy(p} 1 1](1;i| rreq(q\ygl et W ester; and d)
reacting said 2,3a,4

d
(pheny! et hyl ) - SHY azoﬁ%@)f 3- 8¥@§/?| (ﬂ%@ 5 ‘E(é)r box¥{c alild

1, 1- di et hyl et hyl er tr or ti i d for
(3aR) -2, 3a, 4, 5, 6, "‘ﬁsexahwé‘ﬁg 2- Hé{?: GO ' e@r @ 6@ Tor)

(phenyl net hyl ) - 3HOE$) azol {14, 3- @?ﬂdgxrl dﬂﬁt)s odd) 23(1) 1(1)

C4) 28(1) 27(1y  39(1)  2(1) 3(1) 2(1)
O(4A)  41(1) 32(1)  45(1)  -7(1)  10(1)  -9(1)
0o@4B)  86(1) 35(1)  92(1) 7(1)y 32(1) -2(1)

N(1) 39(1) 48(1)  37(1)  4(1) -6(1) 7(1)

N(2) 30(1) 39(1)  47(1)  2(1) -2(1) -4(1)
C(2A) 27(1) 66(1)  68(1) -3(1) -2(1) -1(1)

C(3) 39(1) 40(1) o 30(1)  8(1) 10(1)  -7(1)

0@3)  45(1) 27(1) 65(1) -3(1)  5(1) 1(1)
C@)  23(1)  34(1) 26(1) o) 2(1)  3(1)
C(s)  31(1)  32(1) 36(1) -1(1) B(1)  0(1)
C(6)  38(1)  38(1) 38(1) 4(1) (1)  -4(1)
N@7)  89(1)  42(1) 34(1) (1)  -8(1)  -1(1)
C(8)  44(1)  46(1) 84(1) -1(1)  1(1)  -9(1)
Co)  41(1)  42(1) 52(1) (1) 2(1)  0(1)
C(10)  37(1)  46(1) 29(1) 6(1)  9(1)  4(1)
C(11)  39(1)  55(1) 37(1) 10(1) 7(1)  -2(1)
c(12)  72(1)  85(1)  49(1) 41y  2(1) (1)
C(13)  103(1) 108(1) 82(1) 2(1) 16(1) 27(1)
C(14)  103(1) 108(1) 73(1) 13(1) 4(1)  6(1)
Cc(15)  81(1)  93(1) 63(1) -4(1) -6(1) -17(1)
Cc(16)  80(1)  88(1) 58(1) -4(1) 13(1) -12(1)
o(1W)  56(1)  45(1)  60(1) -7(1)  7(1)  -2(1)
O@W)  58(1)  48(1)  91(1) 3(1) 42(1)  7(1)

The anisotropic displacement exponent takes the form:



e) reacting said (3aR)-2, 3a, 4, 5, 6, 7- hexahydr o- 2- net hyl - 3a

(phenyl net hyl ) - 3H pyrazol o[ 4, 3-c] pyridin-3-one with L-tartaric acid in
acetone and water to formsaid L-tartrate salt of formula XX 48. A process
of claim47 wherein said L-tartaric acgd is added w t hout izszoj ?tﬁ&ﬁ sai d
(3aR)-2,3a, 4, 5, 6, 7- hexahydr o- 2- net hyl - 3a- (phenyl met hyl ) - 3H

pyrazol o[ 4, 3-c] pyridin-3-one. 49. A process of claim47 conprising the
additional step of crystalli zi ng said L-tartrate salt of formula XX from

sai d acet wat er. 1] 50. A process of claim49 wherein said
L- tartratgﬂts(:fl]a"trL forrrzﬁﬁé‘ﬁ& is isolated as a dihyrate. Z. _sqg._ 51. A
pol ynor ph of a di hydT:mlebeH Ataroepotdidates (X 30 hand iSQropiX tartrate 22 July

2002 52. A pol ynor ph of clal 51 havi n coordl nat es and
equi val ent isotropic di sp 388?%(:&162&?@% S t forth in Table s ~.

53. A polynorph of claim51 hawl ng the ¥ Ray cryztal stWucture according to
"oIA A Ase. rou net. AHRIN ns SR Al APBEA M "6%&? A Ensa n A AYy. A
. AF. Al H@A)  8195(10)  8867(10)  7105(9) 50

H(3)) 5656 9704 5398 80

H(3A)  8259(10)  11720(10) 5037(9) 50

H(4A)  5234(10)  6488(10) 6270(9) 50

H(2A) 2319 5061 1512 80
H(2B) 2495 6907 1046 80
H(2C) 1928 7053 1829 80
H(6A) 7999 4642 3381 80
H(6B) 6562 5972 3533 80

H(7A) 9771(10)  7980(10)  3431(9) 50
H(7B)  9183(10).  7721(10) . 4160(9). 50

H(8A) 7229 9605 3689 80
H(8B) 9033 10220 3630 80
H(9A) 8599 9685 2362 80
H(9B) 7101 10908 2520 80
H(10A) 8417 4095 2071 80
H(10B) 9315 6067 2166 80
H(12) 9152 8192 1169 80
H(13) 8559 8747 -149 80
H(14) 6799 6628 -864 80
H(15) 5710 4049 -375 80
H(16) 6471 3406 915 80

H(IWA)  8471(10)  5946(10)  7323(9)  52(1)
H(IWB)  6863(10)  5969(10)  7529(9) 50
H@EWA)  11347(10)  8095(10)  5456(9) 50
HEWB) 11515(10)  9176(10)  4829(9) 50
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|kl m}bC c%(r)n%msed organic portions were transferred back to the 2 liter reactor and to it was

added L-tartaric acid (24.77g, 0.165 moles, 1.1 equivalents) dissolved in acetone

(354 ml, about 7 volumes) and water (44mL, about 1 volume). The reaction mixture

was agitated and heated at about 38°C ovemight. The resultant slurry was cooled to

0°C-5°C, granulated for 1 hour, then filtered. The solids were washed with 100ml of

cold acetone and then dried in vacuo at 40°C-50°C for 16 hours to afford 51.86g

(87.9% yield) of the title compound of Step D.

Preparation Two
Step A. 4-Oxo-3-pyridin-2-yl-methyl-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester
3-ethyl ester.

(|302tBu
To a solution of 4-oxo-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl
ester (prepared according to the method of Preparation One, Step A, 10.34 g, 38.2
mmol) in DMF (40 mL) at about 0 °C was added picolyl chloride hydrochloride (5.7 g,
34.7 mmol), potassium carbonate (14.4 g, 104.1 mmol) and potassium iodide (5.76 g,
34.7 mmol). After stirring at about 0 °C for about 2 hours, the ice bath was removed
and DABCO (973 mg, 8.68 mmol) was added. The reaction mixture was stirred for
about 30 min. and poured into a mixture of water and IPE. The organic layer was
separated and washed with saturated aqueous NaHCO; and saturated aqueous
NaCl, dried over Na,SO, and concentrated in vacuo. The crude residue was
crystallized from hexanes to give a white solid (8.19 g, yield 65%). 'H-NMR (CDCls) &
1.17 (t, 3H), 1.48 (s, 9H), 1.55 (s, 2H), 2.61 (m, 1H), 2.71 (m, 1H), 3.31-3.50 (m, 3H),
4.11 (d, 2H), 4.49 (d, 1H), 7.06 (br s, 1H), 7.17(d, 1H), 7.54 (m, 1H), 8.40 (s, 1H).
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CH,CF,

Cl)OztBu
A 70% aqueous solution of CFz;CH,NHNH, (325 mlL, 1.986 mol) was
extracted with toluene (3 x 1200 mL). To a solution of the compound prepared
according to step A (600 g, 1.655 mal) in toluene (800 mL) was first added the
combined toluene extracts containing the anhydrous 2,2,2-trifluoroethyl hydrazine,
followed by acetic acid (121.4 g, 1.986 mol). The reaction mixture was heated at
about 70 °C for about 2 hours, then another toluene extraction of 70% aqueous
2,2,2-trifluoroethyl hydrazine (50 g) was added. The reaction mixture was heated at
about 80 °C for about 3.5 hours, cooled to room temperature and diluted with
saturated aqueous NaHCQO; (2 L). The toluene layer was separated and washed with
saturated aqueous NaCl, dried over Na,SO, and concentrated in vacuo to give an oil
(754.8 g). Crystallization from methanol/water afforded the desired product as a
white solid (609.5 g). 'H-NMR (CDCl3) & 1.50 (s, 9H), 2.53 (d, 1H), 2.70 (br s, 2H),
2.88 (br s, 1H), 3.31 (m, 2H), 3.97 (m, 1H), 4.19 (m, 1H), 4.46 (br s, 1H), 4.63 (br s,
1H), 7.06 (m, 2H), 7.51(m, 1H), 8.34 (m, 1H).
Step C. 3a-Pyridin-2-yl-methyl-2-(2 2 2-trifluoroethyl}-2,3a.4,5.6,7-hexahydro-
pyrazolo[4,3-clpyridin-3-one.

[OH,CF,
N—N
/ O
N
; 7\
H —

Methanesulfonic acid (11.6 g, 121 mmol) was added dropwise to a solution of
the compound prepared according to step B (10 g, 24.2 mmol) in CHCl, (100 mL)

over about 30 minutes. The reaction mixture was stirred for about 1 hour, then
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cooled to about 0 °C, and then triethylamine (18.6 mL, 133.1 mmol} was added
through an addition funnel. The mixture was allowed to warm to room temperature
over about 1 hour, diluted with additional CH,Cl, and washed with saturated aqueous
NaCl, dried over Na,SQ,, filtered and concentrated in vacuo to afford the product as
a white solid (7.2 g). 'H-NMR (CDCly) &: 2.51-2.72 (m, 4H), 3.35 (m, 2H), 3.49 (m,
2H), 4.03 (m, 1H), 4.25 (m, 1H), 7.08 (d, 2H), 7.51 (t, 1H), 8.37 (d, 1H).

Step D. 3a-Pyridin-2-yimethyl-2-(2,2 2-trifluoroethyl)-2.3a.4,5.6,7-hexahydro-
pyrazolo[4,3-clpyridin-3-one (D)-tartrate.

/CHZCFS
"/“'N COOH
O HO——H
" Hd—oH
N
N 7\

| COOH

In a dry and nitrogen purged 5 L round bottom flask equipped with a
mechanical'stirrer, D-(-) tartaric acid (129 g, 0.86 mol) was added to the compound
prepared according to step C (243 g, 0.78 mol) in acetone/water (9:1, 2430 mLi at
about 17 °C. The mixture was stirred at room temperature overnight, filtered, the
solid was collected and washed with cold acetone and dried under vacuum. The
product was obtained as a yellow solid (284 g, yield 78.8%).

) Preparation Three

Step A. 2-tert-Butoxycarbonylamino-2-methyi-propionic acid 2.5-dioxo-pyrrolidin-1-vi

ester.

A stirred solution of N-hydroxysuccinimide (112 g, 0.973 mot), N-t-butoxycarbonyi-o-
methylalanine (197 g, 0969 mol), and 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide (186 g, 0.970 mol) in anhydrous dichloromethane (1.4 L) was stirred at
room temperature for about 18 hours under nitrogen atmosphere. The reaction
mixture was washed three times each with saturated sodium bicarbonate solution and

then brine. The organic layer was dried over sodium sulfate, filtered and
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To a solution of D-O-benzylserine (106 g, 0.532 mol) and the title compound of Step
A (160 g, 0.532 mol) in water/dioxane (250/1000 mL) was slowly added triethylamine
(223 mL, 1.60 mol) at room temperature. The reaction was heated to about 50 °C
and stirr—ed for about 15 hours under nitrogen atmosphere. The solvent was then
removed in vacuo, ethyl acetate was added, and the stirred mixture was acidified with
10% aqueous HCI solution to pH 2-3. The organic layer was dried over sodium
sulfate, filtered and concentrated in vacuo to give the title compound of Step B (200
g, 99%): -Apcl MS (M-1) 379; 'H NMR = 300 MHz (methanol-d,) & :7.69 (NH, d,
1H), 7.32 (Ph, m, 5H), 4.60 (CHCO.H, m, 1H), 4.51 (CHzPh, s, 2H), 3.81 (CH.Obz,
m, 2H), 1.41 (Me, s, 6H), 1.40 (BOC, s, 9H).
Preparation Four

Step A. 2(R)-2-tert-Butoxycarbonylamino-3-(2.4-difluoro-benzyloxy)-propionic acid.

LOJCV

HOOC” “NH,

To a solution of N-Boc-(D)-serine (452 g, 2.2026 mol) in a mixture of THF (7 L) and
DMF (3 L) at about 0 °C was added potassium tert-butoxide solution (515.8 g, 4.5963
mol). The reaction mixture was stirred at about 0 °C for about 30 min., then 2,4-
difluorobenzyl bromide (456.5 g, 2.2051 mol) was added. After warming to room
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g, yleld 70.9 %). 'H-NMR (CDCl3) § 1.44 (s, 9H), 3.73 (m, 1H), 3.94 (d, 1H), 4.44 (br
s, 1H), 4.54 (s, 2H), 5.34 (m, 1H), 6.78 (m, 1H), 6.84 (m, 1H), 7.30 (m, 1H).
Step B. 2(R)-2-Amino-3-(2 4-difluoro-benzyloxy)-propionic acid, methanesulfonic

F F
O\D/
J: - MeSO,H

HOOC NHBoc

acid sait.

To a solution of the product from Step A (1.19 g, 3.59 mmol) in CH,Cl/ IPE (1:1, 12

mL) was added methanesulfonic acid (1.72 g, 17.95 mmol) through a syringe over.
about 10 minutes. A solid i'mmediately precipitated c;ut of solution. After about 1

hour, the solid was filtered and washed with a CH,CI/IPE mixture (1:1) to afford 939

mg of product (yield 80 %).

Step C. 2(R)-2-(2-tert-Butoxycarbonylamino-2-methyl-propionylamino)-3-(2,4-

difluoro-benzyloxy)-propionic acid.

O
0]
NHBoc
HOOC N
H Me
Me

To a solution of the product from Step B (520 mg, 1.46 mmol) in THF/water (4:1, 10
mL) was added 2-tert-butoxycarbonylamino-2-methyl-propionic acid-2,5-dioxo-
pyrrolidin-1-yl ester (438 mg, 1.46 mmol) and triethylamine (369 mg, 3.65 mmol).
The reaction mixture was stirred at room temperature for about 1 hour and quenched
with a 10% aqueous citric acid solution (10 mL). After about 15 min., ethyl acetate
(50 mL) was added and the organic layer was separated and washed with saturated
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Step A: 4-Oxo-1-(phenylmethwi)-3-piperidinecarboxylic acid methyl ester,

hydrochloride. A-solution of 1-benzyl-4-piperidone (56.5 kg, 1.0 eq.) in toluene (189
L) was prepared at 15°C to 25°C. A second reactor was charged with toluene (659 — /
L); potassium tert-butoxide (71.9 kg, 2.25 eq.) and dimethyl carbonate (51.5 kg, 2.0
eq.) at 15°C to 25°C. The resulting slurry was warmed to a temperature of 80°C to
90°C. The solution of 1-benzy}-4-piperidone in toluene was added slowly to the slurry
over 60 to 90 minutes. After an additional 90 minutes, the reaction mixture was
cooled to below 15°C. The completed reaction was quenched with acetic acid (38.5
kg, 2.25 eq.) and water (367 L). The two phase mixture was separated. The organic
layer was filtered to remove solids. The organic filtrate was concentrated by
distillation under reduced pressure to a volume of approximately 150 L. Toluene (799
L) was added to the concentrated mixture. Addition of hydrogen chloride (gas, 11.0
kg, 1.05 eq.) afforded the hydrochloride salt as a precipitate. The slurry was stirred at
10°C to 15°C for 30 minutes. The solids were isolated by filtration, washed with
approximately hexanes (130 L), and dried using vacuum to give 79.4 kg of 4-oxo-1-
(phenylmethyl)-3-piperidinecarboxylic acid methyl ester, hydrochloride (97.8% yield).
Analysis calculated for C4H7NO3-HCI: C 59.3; H 6.39; N 4.94; found: C §9.7 H, 6.65
N, 4.85.
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3CL0%& (k@@ calbonIctal 88 88 ky; HAKINig). The mixture was subjected to
hydrogenation conditions of approximately 45 psig (32 x 10° kg/m?) of hydrogen
pressure at a temperature between 25°C to 35°C for approximately 18 hours. After
the reaction was complete, the reaction mixture was vented with nitrogen and filtered
to removed the spent catalyst. The catalyst cake was washed with ethanol (150 L).

The filtrate and washes were concentrated under reduced pressure to approximately
57 L. The product was crystallized by the slow addition of 2-propanol (227 L). The
slurry was cooled to 10°C to 20°C and stirred for approximately one hour. The
product was isolated by filtration, rinsed with hexanes (76 L), and dried under vacuum
for approximately 24 hours to give 43.2 kg 4-oxo-1-piperidinecarboxylic acid methy!
ester, hydrochloride (80.0% yield). Analysis calculated for C;H1NO5HCl: C 43.42; H
6.25; N 7.23; found: C 43.7; H6.59; N 7.19.

Step C: 4-Ox0-1,3 -piperidinecarboxylic acid 1-(1,1-dimethylethyl) 3-methyl ester. A

clean, dry, nitrogen purged, glass-lined vessel was charged with isopropy! ether (IPE,

309 L), 4-oxo-1-piperidinecarboxylic acid methyl ester, hydrochloride (prepared
according to Preparation Five, Step B, 42.6 kg, 1.0 eq.), and water

(153 L) at 15 to 25 °C. Addition of triethylamine (28.9 kg, 1.3 eq.) resulted in a thick
white emulsion. Slow addition of di-tert-butyldicarbonate (52.6 Kg, 50 L, 1.1 eq.) to
the reaction mixture, followed by an IPE rinse, resulted in a clear biphasic solution.
The mixture was agitated at 15°C to 25°C for about 12 hours. After reaction
completion, the aqueous layer was separated off and extracted with IPE (20 L). The
organic extracts were combined and washed sequentially with TN HCI (110 L), water
(90 L), and saturated sodium chloride solution (103 L). The washed organic layer
was dried over anhydrous sodium sulfate. The mixture was filtered to remove
insolubles. The filtrate was concentrated using vacuum distillation to give the oil 4-
oxo-1,3-piperidinedicarboxylic acid 1-(1,1-dimethylethyl) 3-methyl ester. About 49 L
(53 kg) of product oil (assumed 95% yield) was collected. The oil was held in the

reactor for immediate use in the nex*"step.
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piperidinedicarboxylic acid 1-(1,1-dimethylethyl) 3-methyl ester (prepared according

to Preparation Five, Step C, 53 kg, 49 L, 1.0 eq.) was charged with tetrahydrofuran
(THF, 536 L) and potassium carbonate (72 kg, 2.5 eq.). The slurry was treated with
benzyl bromide (36.0 kg, 1.01 eq.) over 10 to 15 minutes. The reaction mixture was
heated at refiux temperature until reaction was complete (generally between 12 and
18 hours). The mixture was cooled to between 20°C and 25°C, filtered to remove the
salts, and the filter cake washed with THF (134 L). The THF was removed from the
mixture by partial vacuum distillation and replaced with heptanes (402 L). The
resulting slurry was cooled to between -5°C and 5°C and stirred for about one hour.
The solids were collected by filtration, washed with heptanes (57 L) cooled between
0°C t010°C, and dried under vacuum between 45°C to 55°C to give 50.1 kg of 4-oxo-
3-(phenylmethyl)-1,3-piperidinedicarboxylic acid 1-(1,1-dimethylethyl) 3-methyl ester
(69.2% yield). HPLC assay showed a product peak of 99.2% at about 12 minutes.
HPLC conditions: intersil C-8 column,' 4.6x150 mm; mobile phase:
50%acetonitrile/water; aqueous phase: 1 L water, 3 mL triethylamine and 1 mL
H3PO, at pH 6.5; flow rate 1.0 mL/min.; detected by UV at 210 nm.

Step E: 2,3,3a.4,6,7-Hexahydro-2-methyl-3-ox0-3a-(phenvimethyl)-56H-pyrazolo{4,3-

clpyridine-5-carboxylic acid 1,1-dimethylethyl ester. Methylhydrazine is highly toxic, is

a cancer suspect agent, is flammable and is potentially explosive. It should be
handled with extreme care. Have spill kits, drying agents, liqua paks and fire
extinguishers on hand during handling. Ensure air hoses are long enough to escape
any accident scene. Since methylhydrazine can react with metal oxides, the reaction
vessel was inspected to ensure that no metal surfaces were exposed prior to initiating
the reaction. In a clean, glass-lined, nitrogen purged vessel, 4-oxo-3-(phenylmethyt)-
1,3-piperidinedicarboxylic acid 1-(1,1-dimethylethyl) 3-methyl ester (prepared
according to Preparation Five, Step D, 50.1 kg, 1.0 eq.) was dissolved in methyl-t-
butyl ether (MTBE, 208 L) at 15°C to 20°C to form a solution. The reaction solution
was charged with methylhydrazine (7.6 kg, 1.15 eq.). After stirring for about 30
minutes, acetic acid (13.0 kg, 1.5 eq.) was added. The reaction mixture was slowly
heated to reflux temperature (53°C to 57°C) and held at reflux for 15 to 20 hours.

The reaction was cooled to between 20°C and 25°C. The reaction mixture was
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solution to destroy any residual methylhydrazine prior to disposal. The organic

solution was concentrated to a volume between 130 and 170 L under partial vacuum.

Addition of heptanes (174 L) to the mixture precipitated the product. The slurry was

stirred for 2 hours at a temperature between 5°C and 10°C. The solids were isolated

by filtration, washed with cold MTBE (34 L ), and dried under vacuum at a

temperature between 35°C and 45°C for 24 hours to give 47.1 kg of 2,3,3a,4,6,7-

hexahydro-2-methyl-3-oxo-3a-(phenylmethyl)-5H-pyrazolo[4,3-c]pyridine-5-carboxylic

acid 1,1-dimethylethyl ester (95.1% yield). HPLC assay showed a product peak of

99.1% at about 5 minutes. HPLC conditions: Intersil C-8 column, 4.6x150 mm; mobile

phase: 50%acetonitrile/water; aqueous phase: 1 L water, 3 mL triethylamine and 1

mL HsPO, at pH 6.5; flow rate 1.0 mL/min.; detected by UV at 205 nm.

Step F: (3aR)-2,3a.4,5,6.7-Hexahydro-2-methyl-3a-(phenylmethyl)-3H-pyrazolo[4,3-

clpyridin-3-one, (2!51,SRB,3-dihydrovautanedioate (1:1). It has been observed that !

the intermediate free amine epimerizes in solution and as an isolated solid.

Therefore, the dynamic resolution step was completed immediately following the
deprotection step. A clean, nitrogen purged reactor was charged with methylene
chloride (471 L) and 2,3,3a,4,6,7-hexahydro-2-methyl-3-oxo-3a-(phenylmethyl)-5H-
pyrazolo[4,3-c]pyridine-5-carboxylic acid 1,1-dimethylethyl ester (prepared according
to Preparation Five, Step E, 47.0 kg, 1.0 eq.). The mixture was agitated and cooled
to between -5°C and 5°C. The reaction mixture was slowly charged with
triflouroacetic acid (117 kg, 7.5 eq.). The reaction mixture was warmed to a
temperature between 20°C and 30°C and stirred for 12 to 15 hours. The reaction
mixture was quenched by slow addition of an aqueous solution of 10% sodium
carbonate (486 L, 0.5 eq.) at a temperature between 5°C and 15°C. The organic

layer was separated and the aqueous layer extracted with methylene chloride (19 L).

A mixture of acetone (456 L), water (56.4 L), and L-tartaric acid (22.6 kg, 1.1 eq.) was
prepared in a second reactor. The tartaric acid mixture was combined with the

organic layers at a temperature between 20°C and 25°C. The resulting slurry was
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wherein:

R' is -(C-Cyo)alky! optionally substituted with up to three fluoro atoms;

R? is phenylmethyl or 2-pyridylmethyt;

R? is -(C,-Cs)alkyl-O-(Co-Cs)alkylpheny!, where the phenyl substituent in the
definition of R¥ is optionally substituted with up to three fluoro atoms; and
Prt is an amine protecting group,

comprising:
a) mixing an appropriate chiral tartrate salt having the structure of
Formula IV,
Rl
/
N—N
/ O
R? - D- or L-tartaric acid
N
I
H

v
wherein R' and R? are as defined above,
and an organic amine in a reaction inert solvent at a temperature of about -68°C to
about -40°C to form a slurry;

b) adding a compound of the Formula V,
R 0
HO NHPrt
\”/‘\”)H(Me
O Me
Y

wherein R® and Prt are as defined above,
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to said slurry to form a reaction mixture comprising the tartrate salt of the organic
amine, the free base of a compound of Formula IV and a compound of the formula
V; and

c) adding a coupling reagent to said reaction mixture to form a
compound of Formula il.

2. A process of claim 1 wherein said compound of Formula IV is
suspended in said solvent prior to the addition of said organic amine.

3. A process of claim 2 wherein said slurry is warmed to about -50°C
prior to step b.

4. A process of claim 1 wherein: in step a, said organic amine is
triethylamine; in step b, R® is phenylmethyloxymethyl or 2,4-
difluorophenylmethyloxymethyl and Prt is t-butyloxycarbonyl; and in step c, said
coupling reagent is propane phosphonic acid anhydride.

5. A process of claim 4 wherein R' is methy! or 2,2,2-trifluoroethyl and
R? is phenylmethyl or 2-pyridylmethy!.

6. A process of claim 5 wherein the compound of Formula Il selected
from (1-(2-(1 (R)-(2,4~diﬂLiorobenzy|oxymethy|)-3a(R)-pyridin-2-y|methyl-2—(2:2,2-
trifluoro-ethyl)-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)- 2-oxo-
ethylcarbamoyl)-1-methyi-ethyl)-carbamic acid tert-butyl ester and (1-(2-(3a(R)-
benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1(R)-
benzyloxymethyl-2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester
is prepared.

7. A process of claim 5 wherein a compound of Formula IIA,
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is prepared.
8. A process of claim 5 wherein a compound of Formula IiB,
F
F
B
is prepared.
9. A process of claim 2 wherein: in step a, said organic amine is

triethylamine; in step b, R® is phenylmethyloxymethy! or 2,4-
difluorophenylmethyloxymethyl and Prt is t-butyloxycarbonyl; and in step ¢, said
coupling reagent is propane phosphonic acid anhydride.

10. A process of claim 9 wherein R' is methyl or 2,2,2-trifluoroethy! and

R? is phenylmethyl or 2-pyridyimethyl.
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11. A process of claim 10 wherein the compound of Formula Il selected
from (1-(2-(1(R)-(2,4-difluorobenzyloxymethyl)-3a(R)-pyridin-2-ylmethyl-2-(2,2,2-
trifluoro-ethyl)-3-oxo-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)- 2-oxo-
ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester and (1-(2-(3a(R)-
benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1(R)-
benzyloxymethyl-2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester
is prepared.

12. A process of claim 10 wherein a compound of Formula [IA,

Me
Me
NHBoc
Me—N

N -

=
2_:0
/lllllc
© ZT

A
is prepared.

13. A process of claim 10 wherein a compound of Formula 1B,
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is prepared.
14. A process of claim 3 wherein: in step a, said organic amine is

triethylamine; in step b, R®is phenylmethyloxymethyl or 2,4-
difluorophenylmethyloxymethyl and Prt is t-butyloxycarbonyl; and in step c, said
coupling reagent is propane phosphonic acid anhydride.

15. A process of claim 14 wherein R'is methyl or 2,2,2-trifluoroethyt and
R? is phenylmethyl or 2-pyridylmethyl.

16. A process of claim 15 wherein the compound of Formula 1l selected
from (1-~(2-(1(R)-(2,4-difluorobenzyloxymethyl)-3a(R)-pyridin-2-ylmethyl-2-(2,2,2-
trifluoro-ethyl)-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)- 2-oxo-
ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester and (1-(2-(3a(R)-
benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-cjpyridin-5-yl)-1(R)-
benzyloxymethyl-2-oxo-ethylcarbamoyl)-1-methyl-ethyl)-carbamic acid tert-butyl ester
is prepared.

17. A process of claim 15 wherein a compound of Formula (1A,



109ES& () - %29 )GBW.- d@ 10%E& ()--@ 10%E& ()--@B 10%E& ()-- B
10%E& ()-- @ 10%E& ()--: ?FMIZ dDGEW.- d@ 10%E& ()-- @ 10%E& ()-- @B
10%E& ()-- @ 10%E& ()-- @ 10%E& ()-- @ 10%E& ()-- fglt{nv GG@ 10%E& ( @3
10%E& () - @310%;&()--@3 1098 ()--596- d@ 10%E& ()--i M |@f€§‘
109€& () - 5V\L d@ 10%E& ()-- @ 10%E& ()-- @ 10%E& ()--_) B
109E& () -
o) O Me
T L
N : NHBoc
Me—N\// : 5
\
O
A
is prepared.
18. A process of claim 15 wherein a compound of Formula [IB,

Me
Me
NHBoc
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F
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1B
is prepared.
19. A process for preparing a compound of Formula L,
O Me
1 N - NH2
R—N c3
\ R O
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wherein:

R' is ~(C;-Cro)alky! optionally substituted with up to three fluoro atoms;

R? is phenylmethyl or 2-pyridylmethyl; and

R%is ~(C4-Cs)alkyl-O-(Cy-Cs)alkylphenyl, where the phenyl substituent in the

definition of R® is optionally substituted with up to three fluoro atoms,

comprising:
a) mixing an appropriate chiral tartrate salt having the structure of
Formula IV,
R1
/
N—N
: / )
R? * D- or L-tartaric acid
N
I
H

v
wherein R' and R? are as defined above,
and an organic amine in a reaction inert solvent at a temperature of about -68°C to
about -45°C to form a slurry;

b) adding a compound of the Formula V,

R 0

HO NHPrt
N
H Me

@] Me

\

wherein R® and Prt are as defined above, to said slurry to form a reaction mixture
comprising the tartrate salt of the organic amine, the free base of a compound of
Formula IV and a compound of the Formula V;

c) adding a coupling reagent to said reaction mixture to form a
compound of Formula Il; and

d) reacting said compound of Formula Il with a suitable deprotecting
reagent to form a compound of Formufa ([l
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20. A process of claim 19 wherein said compound of Formula IV is
suspended in said solvent prior to the addition of said organic amine comprising the
additional step of warming said slurry to about -50°C to about -40°C prior to step b.

21. A process of claim 20 wherein said Prt is Boc and said Boc is
removed by reacting said compound of Formula It with an acid.

22. A process of claim 21 wherein said acid is methanesulfonic acid.

23. A process of claim 22 wherein: R® is phenylmethyloxymethy! or 2,4-
difluorophenylmethyloxymethyl; in step b, said organic amine is triethylamine; and
in step c, said coupling reagent is propane phosphonic acid anhydride.

24. A process of claim 23 wherein R' is methyl or 2,2,2-trifluoroethyl and
R? is phenylmethyl or 2-pyridyimethyl.

25. A process of claim 24 wherein said compound of Formula lli
selected from 2-amino-N-[2-(3a(R)-benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydro-
pyrazolo-[4,3-c]pyridin-5-yl-1(R)-benzyloxylmethyl-2-oxo-ethyl]-isobutyramide and
2-amino-N-(1(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-(3-ox0-3a(R)-pyridin-2-
ylmethyl)-2-(2,2,2-trif|uoro-ethyl)-2,3,3a,4,6,7-hexah){dro-pyrazolo[4,3-c]pyridi0-5-
yl)-ethyi-2-methyl-propionamide is prepared.

26. A process of claim 24 wherein a compound of formula 1A,
9) O Me

A H e

N : NH,

Me—N\ _ :
\ @]
@)
A
is prepared.

27. A process of claim 24 wherein a compound of formula l{IB,
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is prepared.

28. A process of claim 21 wherein said acid is trifluoroacetic acid.

29. A process of claim 28 wherein: R® is phenylmethyloxymethyl or 2,4-

difluorophenylmethyloxymethyl; in step b, said organic amine is triethylamine; and

in step ¢, said coupling reagent is propane phosphonic acid anhydride.

30. A process of claim 29 wherein R’ is methyl or 2,2, 2-trifluoroethyl and

R? is phenylmethyl or 2-pyridylmethyl.

31. A process of claim 30 wherein said compound of Formula (li

selected from 2-amino-N-[2-(3a(R)-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydro-

pyrazolo-[4,3-c]pyridin-5-yl-1(R)-benzyloxylmethyl-2-oxo-ethyl]-isobutyramide and

2-amino-N-(1(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-(3-oxo-3a(R)-pyridin-2-
ylmethyl)-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-pyrazolo{4,3-c]pyridin-5-

yl)-ethyl-2-methyl-propionamide is prepared.

32. A process of claim 30 wherein a compound of formula [lIA,
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is prepared.
33. A process of claim 30 wherein a compound of formula Il(B,
F
B
is prepared.
34. A process of claim 20 wherein said Prt is Boc and said Boc is

removed by reacting said compound of Formula |l with an acid.
35. A process of claim 34 wherein said acid is methanesulfonic acid.
36. A process of claim 35 wherein: R? is phenylmethyloxymethy! or 2,4-
difluorophenyimethyloxymethyl; in step b, said organic amine is triethylamine; and

in step f, said coupling reagent is propane phosphonic acid anhydride.
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40. A process of claim 37 wherein a compound of formula II[B,
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45. A process of claim 43 wherein a compound of formula IlIA,
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47.
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process for pPreparing a L-tartrate sajt of formuta XX
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methyl ester;

-C) reacting said 4-oxo-(phenylmethyl)-1,3-piperidinedicarboxylic acid 1-
(1 -dimefhylethyl) 3-methyl ester with methylhydrazine in acetic acid and met'hyl-t-butyl
ether to form 2,3a,4,5,6,7-hexahydro-2-methyl-3-oxo-3a-(phenyimethyl)-5H-
pyrazolo[4,3-c]pyridine-5-carboxylic acid 1,1-dimethylethyl ester; and

d) reacting said 2,3a,4,5,6,7-hexahydro-2-methyl-3-oxo-3a-
(phenylmethyl)-5H-pyrazolo[4,3-c]pyridine-5-carboxylic acid 1,1-dimethylethy! ester
with trifluoroacetic acid to form (3aR)-2,3a,4,5,6,7-hexahydro-2-methyl-3a-
(phenylmethyl)-3H-pyrazolo[4,3-c]pyridin-3-one;

e) reacting said (3aR)-2,3a,4,5,6,7-hexahydro-2-methyl-3a-
(phenylmethyl)-3H-pyrazolo[4,3-c]pyridin-3-one with L-tartaric acid in acetone and
water to form said L-tartrate salt of formuia XX.

48. A process of claim 47 wherein said L-tartaric acid is added without
isolating said (3aR)-2,3a,4,5,6,7-hexahydro-2-methyl-3a-(phenylmethyl)-3H-
pyrazolo[4,3-c]pyridin-3-one.

49. A process of claim 47 comprising the additional step of crystallizing
said L-tartrate salt of formula XX from said acetone and water solution.

50. A process of claim 49 wherein said L-tartrate salt of formula XX is

isolated as a dihyrate.
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