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Using Sane 5 Field of the Invention This application
di scl oses a novel process to resolve m xtures of 10
enantioners of 2-Piperidin-2-yl-ethanol and its use in
the preparation of 3-

al kyl - 5- pi peri di n- 1-yl - 3, 3a- di hydr o- pyrazol o[ 1, 5- a] pyr
imdin-7-yl)-am no derivatives, which have utility,
for exanple, as pharnmaceutically active conpounds
havi ng CDK2 i nhi bi t or activity.l%5 Backgr ound Pf t he

2 ?n:' N il

adm ssTton publrcatjon 1s prior
present invention. 20 The é@%r ation of conpounds of
Formula I, for exanple, the conpounds of Formula II1,
has been described in Published U S. Patent

Application No. 2004-0209878 A, filed on February 11,

2004 (the '878 publi cEt iks)ng.!,_| evi,hi Cl?'oi s incorporated

herein by reference. = NON OH HN R

N~_ N MNisRipphoatnn distloses &oowel proteds toZ8salbe maxtordslofi s

o ehoRRahers P pSancs YRGB 5ty oo

b eyt hariperidin- eyli3c3aatlibydeonpyrgzolald,, S-Rip yimidinyiieyl)-amino
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cyclic alkyl group, I's an al et erocycl e,
f @@mpounds having CDK2 inhibitor activity.

Background of the Invention

ldentification of any publication in this section or any section of this
application is not an admission that such publication is prior art to the present

invention.

The preparation of compounds of Formula I, for example, the
compounds of Formula 1ll, has been described in Published U.S. Patent
Application No. 2004-0209878 A1, filed on February 11, 2004 (the '878
publication), which is incorporated herein by reference.
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wherein R' is a linear, branched, or cyclic alkyloxy functional group of the
structure (-R?2-OH), R? is a linear, branched or cyclic alkylene group, R%is a



exanpl e, the 3-nethyl ene-pyridi ne- N oxi de substituent
shown in the structure of Fornmula IIl. These

w@orpoensas are believed to have pharnmaceuti cal PET/UB2007/418289
as conpounds havi ng cycli n-dependent ki nase i nhi bitor
(CDK inhibitor) 5 properties. As described in the '878
publication, the conpounds of Formula | can be
prepared t hrough the general routes described bel ow i n

ISt Bfertctiod el i REop: 2R e ity Bio Eiidypl. for

example, te 3-raethylenerpyddine-NRxide sabstiteent SFQWRZn fthe skRcture

¥ ' I Br e ye | Pr :dj .
o imyiali Fhesk ey AR Bl A bl bhs mpSb I RAT activty
asi.compBduads havirdetyclieddeendent RinasedinRibitord CIBK irthibitor)
R2.and R5 and Rs are taken together to form an al kyl
5 prﬁ@?afe&:ycl e, for exanple, pyrimdin- 1-yl, optionally
substituted on any car bon with a |inear, branched, or
cyclic 15 al k ch is optionally substltuted W|th
hydr’éi dgscri 'rbfhet I$3§S°QMF?BPE'0§"‘9&9FHBQHBQS &f Formula | can
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i's the conpound of™ For nul
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Where R', R?, and R®are as defined above, R* and R’ are H, or R%.and R®
and R°® are taken together to form an alkyl heterocycle, for example, pyrimidin-
1-yl, optionally substituted on any carbon with a linear, branched, or cyclic

15  alkyl, which is optionally substituted with hydroxide.

One of these inhibitor compounds of particular interest for its CDK
inhibiting activity is the compound of Formula Il.
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As described in detail in the '878 publication, in

Exanpl e 500, on pages 334 to 343, the conpound of
wo-00802 09 | can be synthesized in accordance wWeTUS2007/018289

Schene I1: 5 Schenme I1: Step 1 - substituted pyrazole

formation. 0 HCOOEt N2H4 H20 NH2 CH2( CO2Me) 2 HN

t-BuoK ~O EtOH ~N (SO OM A Et20 ACOHN "N B HC H D

10 Step 2 - dihal ogenated pyrazol o[ 1, 5a] pyri m di ne

formation. MeONa ON 1. Isolate/ d N D

chrornat ograph MeOH N-N 2. POCC13 NN O N, N-dirnethyl
As|descibediin defail & e '878 publicatiomrin ExampleE00ytan pages 334

Y Sbmb SR EEb e bl i

Sthetrteellsecond ami nation reaction of Step 3 of the

5 Schene Il synthesis, the chiral alcohol reagent
(S) 2- pi peridin-2-yl ethanol (conpound Gl) is reacted
s)'Mé“ﬁel 5 3- et hyl I d I
5- or Q- 3- et -pyrazol o[ 1, 5-a ridin-7- - (1- oxy-
EJyr icgtqp - subst%/tute%ypyrazole[formati]oP\.y yh-( Y
_ o)
N HCOOEt /\rCN NoH, H,0 (/ \NHZ CH,(CO,Me), </ |:N-§
] EZ%OK CHO poor N N COM
A B H ¢ H p
10 Step 2 — dihalogenated pyrazolo[1,5a]pyrimidine formation.
1. Isolate/
p MeONa o Nﬁ% chromatograph c /Njéc
V. - /4
MeOH NN 2 poci, x-N-N
+
o N, N-dimethyl cl
E aniline F
Step 3 — amination (two separate, sequential reactions)
@
6 Cl A C\ - N /N\'%
F SN SN o C K(N\N/
H% [ a1 o H’E‘j
OH
= - =
0, = e
™ N‘O’ S N~o-
G Formula Il
15
In the second amination reaction of Step 3 of the Scheme Il synthesis,
“the chiral alcohol reagent (S)2-piperidin-2-yl ethanol (compound G1) is
reacted with (5-Chloro-3-ethyl-pyrazolo[1,5-a]pyridin-7-yl)-(1-oxy-pyridin-3-
ylmethyl)-amine (compound G) to yield the compound of Formula II.
20

The chiral alcohol (G1) is commércially available as a mixture of R and
S isomers. Resolution of these isomers has been accomplished by

3
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yl met hyl') -am ne (conpound G to yield the conmpound of

Formula I'l. 20 The chiral alcohol (Gl) is comercially
w@r@shztshe as a m xture of R and S isoners. ReGDUSI00D018289

of these isoners has been acconplished by 3 WO

2008/ 021509 PCT/ US2007/ 018289 conpl exi ng t he al cohol

with d-1 0-chanphorsul fonic acid (the conmpound of the

structure of Formula &a) and cryst al l'i ziing the

I 0 i h. accor

PPIEG 8 FH WS g HBhots W RE SRR e Sompofipd of the

sioeture axfi Fomewla szd)zcandatrystaal&m@ fhe? Séaam@ezﬁ;;@obépﬁgh
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SRR rrorarge e rcsthia pubiecinsbonissmal o
thec paridrivin a:heh’r@lsweﬁgl 82f pp/edi1 8 t8ade @AY e%{)ry, 45 p

2432, Bi oorganic and di ci naI Chem stry ters,

1732 (2000), Chirality, 10, p 434 (1998 and the
Journal of the Chemistry Sociepyn Egrkif Transactions
|, 63, p 2903 (1994). 10 This pugF stfed/|pr ocedur e
generally provides the alcohol in a yilld 80 | ess than
17% based on the mixed isoner startifg /@ ohoI and
typically produces the desired isomev inVyi qid}ﬁ.,,_gg G2a

9 | hol . W
REEPRAHH 2 plelBiteo yiaii Buils it Sas s Repareported
e o gy s e o o

0 0
- E@%‘Wé&%ﬁﬁih%«?m@%@'@w,ymw% (;;@Megﬂrtbe
Journakof thErenémsta/ sscuaw 'ﬁéfkirﬁT@is‘éEhéﬁ@ , P 2903 (1994).
T HIShed B e aneroi Presisns e Slaeho, yma sioKamblons than
12%bdbed 6h e Hiﬁe(@' IJJn?éteé}Sﬁlr%achHSI ang t%lcgpﬁ produces the

m nority and predom nant 1so résent
desirad isomesdr yields gf lessghan e blaaedrqp e, stawtng/anbhbhe

Wheh RS e proceuut; deRerall) Dumhdious KllEoniAE iy siaiiaagions
arpfgadiredto @shmemm|egmndopukuiam\as % enansncﬂﬂsnc ¥Rkess (ee)
rgrﬁgl;g :V\mjéﬁ dérhfm%fe;é ﬁ%&lefds&qﬁg c{)%gﬁbggéﬁ{jelrg %%%ntlgnmoénc purity

is calculated by subtracting the welght of the minority isomer from the weight

of the predominant isomer present in a sample, and dividing the difference by
the sum of the minority and predominant isomers present in the sample.
Accordingly, a sample having 97.5 wt.% of the S isomer and 2.5 wt.% of the R
isomer has an enantiomeric purity of 95% ee. In the synthesis of CDK
inhibitor compounds described above, it is desirable to utilize the desired
isomer of piperidine-ethanol starting materials having more than about 97%

ee purity.

Objectives

In view of the foregoing, what is needed is a resolution process for
preparing the critical intermediate 2-piperidin-2-yt ethanol useful in the
synthesis of CDK inhibitor compounds that provides the alcohol in high



ee purity. 25 Objectives 1In view of the foregoing,
what is needed is a resolution process for preparing

wao b@so2isvd cal i nternedi ate 2-pi peridin-2-yl etP@mnuk2007/018289
useful in the synthesis of CDK inhibitor conpounds
that provides the alcohol in high 4 WO 2008/ 021509
PCT/ US2007/ 018289 enantioneric purity, high chem cal
purity, and in yields of nore than about 17 % These

d.oth obj.e es and/ or advant ages are provi ded by
o UM Dighy ChsTicst B ApC selds ok et b about 17

BN T Hseeantd bltferubie&tiVes! AWEBF h8lanta b
iRvantian. /9 27 prperid o5 ANIDL hf0an o8R8 HasIdet by the present

NRdIAN. (ee) of at |east about 95% utilizing a single
crystallization step, the process conprising: . 10 (a)
combi ning a solution conprising a polar, aprotic

5 organi ¢ sol vent and_mmws of

2-pi peridin-2-yl-ethanol with an aliphatic alcohol
sol ution containing an am no acid resol vi ng agent
sel edn@e dspact thepedsentlinventiomie aipfbcess for provndmg 2-

Pt £ SITERSLB T Sanaforaftit shCest (aniorlianst abat 95%

uapzmgmcsmg@easwstasuﬂatmtstapdth@apsmcegsbbfhﬁn ge to a
bel ow. .t he bolling point of either sol vent

te

10§ T ReFSonPiniaS e fomisising 8 innlar, apcatia fganie selvent and
any sol a @sixture of isornérs 6921§|p¥éﬁdlﬁ~2 f/ﬁéthﬁﬁel With dr'liphatic
mxture|toatﬁnﬁ%r$ature which permts
preci pi 2igPhoksoly QPF‘@W'"Q@"{ ﬁ')“"@ﬁ)ﬁpﬂfﬁlspbﬂns apent sejected
the pr ereoml Kiaicetyidaldudins BRd Nfécéwg.l En%Tthroﬁ ( e)

urifying the isolated’s rom

t al | d"
85 Ir ?%'{%é) Fh%‘?mnetbﬁolymgnﬁ Wﬁgadﬁlltlﬁnal apnoun;a mghe polar,

15 sol vent profic ©P§&n f
p0| ar , aapr O(t:l C or@%ﬂ%ﬁ/@n qéﬁéu'%dto' g ed%BSrature
sel ect i€l QWdhemllmpqmpn eithey qmm .aaheamxmrel sufficient to

(AN, sefidg %lss%\?hcﬂ BY LAY SbA4S prdBnt il I S é/ the

pol ar, "aprotic org
(c) cooling the mlxture to a temperature which permits salt precipitation

therefrom;
20 (d) optionally isolating the precipitated salt formed in step “c”; and
(e) optionally purifying the isolated salt from Step “d” by recrystallization
or slurrying with a purifying solvent.

In some embodiments it is preferred for the polar, aprotic organic

25  solvent in Step “a” to be selected from tetrahydrofuran (THF), acetonitrile
(ACN), acetone, and ethylacetate, more preferably the polar, aprotic organic
solvent is THF. In some embodiments it is preferred to select the aliphatic
alcohol in Step “a” from alcohols having 5 carbon atoms or less, more
preferably, the aliphatic alcohol is methanol. In some embodiments it is

30 preferred to use a volumetric ratio of polar aprotic organic solvent (PAO
solvent): aliphatic alcohol of from about 20:1 PAO solvent:aliphatic alcohol to
about 2:1 PAO solvent:aliphatic alcohol, more preferably from about 19:1 PAO
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solvent is THF. In sone enbodinents it is preferred to

select the aliphatic alcohol in Step "a" from
w@b@elols89 havi ng 5 carbon atons or | ess, nore PCT/US2007/018289

preferably, the aliphatic alcohol is nethanol. In sone

enbodi nents it is 30 preferred to use a volunetric

rati o of polar aprotic organic solvent (PAO solvent):

al i phati c al cohol of from about 20:1 PAO sol vent

sclyerigiphand Alcalial e Aboid 811 BAC selyent Sianabiscalsobg. Insome
erdBA8IMEBGPisFrélfdied Y (196 82880 oﬁ@b‘b@:ﬂﬂ Qai PW@Ebﬁlent :aliphatic

al cohol to about 5:1 PAO solvent: aliphatic al coh
algghalg ip some embadiments it |'%Pfﬁf€ff§ﬂrt@dlsﬁoa ratio af alawtos dfPAO

SONAHT aﬂéhgﬂfggoﬁgj vent:aliphatic alcohol. In sone

enbodi ts it I1s preferred to usa a ratio of about
5:1 PAO solvent: aliphatic alcohol. 5 In sone

e"bouﬂ' é&ﬂé%r&go& e ??ﬁﬂaf gé#?’eimﬂ*riv%?‘{ﬁpgg H‘ﬂ{]t g?qt Ir‘LJ‘step e”is a

recrys
renmsealllmiomoamenrmiten abinyxeal solvént, epreferamya m’bttt:re o] 3

SRR ARE Porboldaii Brersit Wity il & tho '

cdrapmratwmbaénmrengsﬁw.agtthé @aRtrdt aPtepspriativrel dbvd@mbient
Wh re is reduced, preferabl

| h
argbpiaciiation BRI ven 1N IRRPRIAINE irdRbuCefidoratérably o a

pamt bélowddmBiert! &P sofe émbodRfRENEithg rmhf%bﬁbﬁ)é'té& “é"hg
precipitate provided in step "d" with a solvent

coRRiEIRd g Siiheng the PesriRtate@PYdgPdn SR B avE e salkent in
wiieR thé énfdinted %oﬁé’ﬁtuéﬁ{su&leesolwle%)‘t tﬁé‘iﬁslr%gts%{;'l[ is rbot soluble

thereby | eaving the desired salt undi ssolv
to anyrpat axiend, theeehileaving the| desiieg aaibunwpamvenébereby

se‘ﬁ%?élﬁg]ﬂ'lé Qb&irbd & ?Bﬁﬂ thd |mBW]ﬁ ‘Jfécf Eplfiﬁ%b ) ts%pe‘% When

stitutes S urryl ng,
pusificatior Step ue'@bnﬂauﬁeﬁ;@lwrwogupmferably atsolverit rhixture is used

s e P Bl TE LGB, S cton
of ‘about 80rieAEN: MeQir! i In sdrae drsboditherds yparitieatien step “e” is
refpe@i il g osad B8 ATVRR BREMEL, " the process

further includes isolation of the precipitated salt

fr orpnst e embodiments of the invention which include a precipitation
step “d” the process further includes isolation of the precipitated salt from step
“d", redissolving, or partially redissolving the saltin a solvent and liberating the
alcohol free base prior to using the alcohol in a reaction by treatment of the
solution or slurry with a base. In some embodiments which include a purifying
step “e” the process further includes isolating the purified salt from step “e”
redissolving or partially dissolving the salt and liberating the aicohol free base
prior to using the alcohol in a reaction. In some embodiments of the invention
including a precipitation step “d” or a precipitation step “d” followed by a
purification step “e”, the process further includes utilizing the sait produced in
step “d” or in step “e” directly in a reaction and liberating the alcohol free base
therefrom in situ in the reaction mixture.
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"d", redissolving, or partially redissolving the salt

in a solvent and liberating the alcohol free base
wW@ei08/021509 usi ng the al cohol in a reaction by tPEHUS®NT/018289

of the 25 solution or slurry with a base. In sone

enbodi nents which include a purifying step "e" the

process further includes isolating the purified salt

fromstep "e", redissolving or partially dissolving

the salt and liberating the al cohol free base prior

to using the alcohol in a reaction. In sone

enbagiseng énﬂfodiﬂhentmdﬁmd msehﬂﬁivédtlﬁg ittis preferred to use N-

preci pitation ste

! apreC| |tat ste g@
acpiihlo 'Q?ya%“ﬁ)' Ylf!gaﬂqn&n R pee %‘“ H'Beﬂfso%f €
.mtémrahe Iit is ?ﬁéfé%a méé alrﬁamhhal s@utioR Maditeed reSolvirigeiigent

ep "e" directly in a reaction and
conicgetratw g/mmlSamdenst 1M ixraspdéng@gensmere Preferakly from

5 35D T o B85 553 8B oty st s

resolving agenti tinisonpe efrbadiments aktheNnverntory it-is prefecieddo

rBRbiA THE S R of e R AR BRSSP Bl o1

comeentrgtion bé2giipendina@ghethanot wiich isr att least abowt0.05 M; more

| east Minr lving a L ref Ly, from
prafiiabydrafm aposf i tegthiif 3 W, BTl Bistn@bilngd Hbuta2m
copicehfatidh yh 2ippéridinia-yRethia@l vi ng agent. I n sone

enbodi nents of the invention it |s preferred to

provide a THE solution in step "a" of the resolving

pr OQATDME BhiltbdimeRtd & e\ pFatbired t@fmamtaln the methanol solutlon
peri di n-2-yl -et hanol_which js at |east about

ang) (o ineg e iansl nirTHE SOBUIoNs WSS ek tPrmpegaiare o
frdm B okt Qéeb'ﬂw Hb&\ﬁ%@‘”@ Ut )rBsamderhBBGifEtS it i rbréférred in step

EI peridi n-2-yl-ethanol. In some enbodi nents it
“bheting reselutionRiosess to wasmiberrarabined and eﬂvtearﬁplvms toa

e RERADRY oFFRFERUCRY I RSO g arPios of e
ineantonatisopliefemed td codkther sdlatiorih stepsceto agempieratuse of at

[ [ [ t t ' j
o4t onB0rg PREERY fo LBLTUENIRIIRI B e fbibsdiurd b from
abaud 10 *B5tcCabout ¥HME. enbodi ments of the invention it
is preferred to cool the solution in step "c" to a
tenperature of at least 15 C, nore preferably to cool

t he IAnGlonié embodimenesplizing perifitatiorosteplelitds préfered ©
sltﬁtr))(l)tlﬁe %rSec%itate from step “d” by heating a mixture of the precipitated salt

from step “d” with a mixed solvent comprising about 1 vol. eq. of methanol and
about 20 vol. eq. of acetonitrile to a temperature sufficient to partially dissolve
the salt, preferably a temperature of about 55 °C, and cooling it to a
temperature of about 15 °C to precipitate purified salt.

In one aspect the present invention is part of a process for the
provision of pyrazolo[1,5-a]pyrimidin-7-yl-amino compounds of Formula [il
having CDK inhibitor properties:



In sone enbodi nents utilizing purification step "e" it

is preferred to slurry the precipitate fromstep "d"
whookeztsing a m xture of the precipitated sal tPCT/DS2007/018289

step "d" with a m xed solvent conprising about 1 vol.

eq. of methanol and 25 about 20 vol. eq. of

acetonitrile to a tenperature sufficient to partially

di ssolve the salt, preferably a tenperature of about

55 C, and cooling it _to a tenperature of about 15 C

to precipitate puriﬂiga salt. ®n one aspect the

present invention is

z process for the 30
provi si on of pyr azoléo{ 1, Npafr i mi di n-7-yl -ami no

conpounds of Fornmul a |11 aving CDK i nhi bitor

properties: 7 WD 20 5 021 PCT/ US2007/ 018289 Rz

CNN> N N OHHNN o- Fo la Il wherein R is a

| i near, branched or cyclic\gﬂ yl group, the process

conprising: (a) combining & s& ut FeMelaltising a

pol ar, aprotic organic solvent and 5 a m xture of

i soners of 2-piperidin-2-yl-ethanol with an aliphatic
wherein & is allinsasrbranched wir eyctie alityl groun: ithie pseegss eqmprising:

20Ty S8 SR RNk AU B g soventanc

10

15

20

sol ut i-amixtutehokiddnters oA R-@ipeddins2-¢l-ethengl elithr an aliphatic
aprotic,organi¢.sol vent. and warm ng the mxture tQ a
¢ enper AT SofR SRNRIRIY AT Amigd i TesiNpgasnt stlected
sol venfrom N-aeetyi-ktisucinerid Ni-acdtyk0-methionme;
di sspl ut.ion of any sol.id rese in.the mxture;  (c
cool B S e teney soluindn adkiighal Ariutis ot i otar,
sal t ofapréwiBRJaMic Solvent HAd WARIIRG tRé eniklieé ¢ Baempdrature
15 H Gla (d), purifying the salt from_st eg "c" by a. .
t echni Qg@vg gpé beiingrRqint of either solvent in the mixture sufficient to
promote dissolution of any solids present in the mixture;
(c) cooling the mixture to a temperature which permits the salt of

compound G1a to precipitate therefrom,

OH G1B;

(d) purifying the salt from step “c” by a technique selected from
slurrying the salt and recrystallizing the salt;

(e) liberating the free base alcohol G1a from the salt prepared in
purifying Step “d”; and

(f) reacting the liberated free base alcohol from Step “e” with the
compound of Formula G,
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slurrying the salt and recrystallizing the salt; (e)
liberating the free base alcohol G1 a fromthe salt
wee@parsm in 20 purifying Step "d"; and (f) reaDUsI997/018289
the |iberated free base alcohol fromStep "e" with the
conmpound of Formula G 8 WD 2008/ 021509
PCT/ US2007/018289 CI NN HN G to yield a conpound
of Forrmula Ill. In sonme enbodinments it is preferred
for the polar, aprotic organic 5 solyent in Step "a
to be selected fron1tetrahydro%uran (PHF) ,
acetonitrile (ACN), and aceto preferably the
pol ar, aprotic organic solvent i N5 | n sone
embodinents it is preferred to select the al i phatic
al cohol in Step "a" from aliphaticyal cohols having 5
carbon atons or |less, nore prefera the aliphatic
al cohol is nethanol. 10 In sone e ments of the
present invention, purification step "& is carried
out in a mxed solvent, preferably & m xture

corrp i S ol a tic solvent selected from THF,
%H&@%&P%W%?ﬁgéﬁowv I8l i ¢ al cohol, nore
preferabl y a mxture conpri sing acetonltrl le (ACN) and
nmet h noI g .. I'n 15 sonme enbodi nents it is )
pr ef ments i ig msefesradhier Ahq polar, apatis: erganic
sélﬂéhﬁn@teﬁcbl" i‘&%slgﬁébtéerﬁ%n?w {1'??FIF) agetonitrile
rification step IS repeate unt| e
Angeacetons alone @.reﬂaﬁa@w mta;rdanmosorganm smlvegt is THF.
: : ] )
e DAt 1 Pifer 3 oot Wo ifhotd afiol If'sep -a
frara| aliphatic ﬁlQQho'% baving % earbaiy atomisor lesss owirerpreferably, the

recipitating the free base which
Al thol s Ficihing

ed to a reaction nediumin reaction
step "f". In

In some embodiments of the present invention, purification step “d” is
carried out in a mixed solvent, preferably a mixture comprising a polar aprotic
solvent selected from THF, ACN, and acetone and an aliphatic alcohol, more
preferably a mixture comprising acetonitrile (ACN) and methanol (MeOH). In
some embodiments it is preferred to use a mixture having a 10:1 volumetric
ratio of ACN:MeOH. In some embodiments the purification step “d” is
repeated until the desired ee value is obtained.

In some embodiments liberating step “e” is carried out by treating the
salt in a separate solution with a base, preferably a base selected from
potassium hydroxide and sodium hydroxide, thereby precipitating the free
base which is isolated and added to a reaction medium in reaction step “f". In
some embodiments, the liberating step “e” is carried out in situ within a
reaction medium and contemporaneously reacted with a compound of
Formula G.
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some enbodi ments, the liberating step "e" is carried
out in situ wthin a reaction nedium and

W@ oovBem30eY aneously reacted with a conmpound of PSI/US2007/018289

Formula G 9 WD 2008/ 021509 PCT/ US2007/018289 These
and other aspects of the invention will become
apparent fromthe follow ng detailed description.

Det ai | ed Description of the Invention 5 As nentioned

conpalieHs iy Sftr 5Pl pLlbe, By AR i Bergmarapparent from the
falidwing elbtaitechdescriptiom. si ng activity as useful

phar maceuti cal conmpounds havi ng CDK i nhi bitor
properties. A synthesis of these conmpounds, for

exanpl e, the comaied nésézgéﬂah%ﬁthelh%emo‘#s”' bed

in detail in publishe No.

2004- 0209878 A, filed on February 11, 2004 (the '878

publ Weafhbﬁﬂbned\aBbQé €&Rd dé%cﬂﬁ@& é’%"% lﬁ) tﬁ%g'?g“ngor?\pounds

Formula || 1s described in t
oEkarpulasl (asdefipediumeimcae balievedrtd rmﬁlproﬁhsmg activity as
uSSEIPhEmads el boRbd B O0R oot Shartes. o
smthesbeofappsecompexumdsafortémrﬁﬁleptmseompbnmer&flmmula I, is

al hol n be u
ogELtRds Mot R bbb R AR SGA o 2ot Do A,
flled@mEebm’am 142004 ¢the Wubl%tlbh)? AlproBess fcﬁsprov.dmg the

cRRRUARES FRRALELY RS HerCrbad i i SR pulticatiomin Exemples 507 to
5@8 c509 11080 arm ¢00¢edTHege éxarhpRsi Bs Wélii?iﬂé?enﬁr%v\@f’ the '878

f d For nul a
' p‘fngﬁE!ngp %ﬁgﬁ?ﬂ&e&g% W)Qg%§§¢'$%d" will be@ppseciated that the

preﬁehermahtnm aiethd@ FoNRIYolving %lr‘aﬂ %R1HG "aﬁ:c;ﬁ%?’ €an be used in
csulg&tl sin Iy di scovered a resol ving net

Y 'é Wgﬁa(n%%r%pmceﬁﬁéegwngetaeuma salected isomer
ofeRa RldoHBl! A rﬁHhtuéHe@’éP%@Q' 8Ad u‘i‘h?é*{:n&é%b@%aﬂ t$ ()2

resol ution process utilizing a single crys
PiReRGN-2-yhethanet (thecomppund pfFormula/&t hid a z:atucalnnasrmédnate

n ST Siol Bl 0 i BB ER ot G Mo .
Fasenidal Il, apdiffasmdaniil degcribediin eai:h beﬂné affenleptibnbd
ddc%ﬁ{éfﬁé.al'l'lh'ezlﬁgentors have surprisingly discovered a resolving method for
providing a high yield of the desired isomer in enantiomeric purity exceeding
about 95% ee in a resolution process utilizing a single crystallization step.
Moreover, if additional recrystallization steps are added the inventive process
yields higher % ee material with recrystallized product that exceed 95% based

on the starting amount of resolved alcohol recrystallized.

As used herein to describe the present invention the following terms
have the following meanings.

Alkyl- is a linear, branched, or cyclic hydrocarbon substituent having a
single point of attachment between the group and the substrate upon which it
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As used herein to describe the present invention the
followng terms have the foll owi ng neani ngs. 30

w@\Rdogl2150% a |inear, branched, or cyclic hydr orp&r/bs2007/018289

substituent having a single point of attachment
between the group and the substrate upon which it 10
WD 2008/ 021509 PCT/ US2007/ 018289 is a substituent.
V\hen the term Al kyl ene, for exarrpl e met hyl ene (-CH2-),

F ana%gg" 3\’%%&'}% 1 Cé\g?yg%??s %Qﬁﬁé‘fi‘mpff’emem&'ﬂ‘ﬁé “Gliey).
e}ﬂwlehe (@H&H@Q,fmms used, iElsaniéar BranghB& i cliehy8Ritarbon

hod of th f
sthRlient ey la ool tathenmeab lormarpie, 256 bidgm between

fusstionas grsugsne al cohol to be resol ved_ (an am no
al cohol ) di'ssolved in a polar, aprotic organic
sol vent (PAO soI vent) and a sol ution conprising the

r esol I
e Cmﬂg‘ﬁglec | f gsﬁr%eséﬁ |Hv%8ﬁ %om xe s mﬁ)l%}\(i:cﬁnﬂﬁ separately a
Sabuﬁlpnuqmwnang tine aldfoheA® be rasolsedyah arhine aslobNelhdissolved in

e P A

remmhg >ag§!|ht ties ohechinvam gliplggtiv algobok Whichesier €smbHeUE heated

' I d.
a8 A& S JehBRTIaL Bt PRQ G arcamot phasanent
selectdd irdnﬂ)etnaﬁydmﬁmdﬂ aaatacemmtrmés bt Aixtiunés theérebf, 8Mdhen
,eth free se formof the desired
b 85Hlp RrpCpfiets & SBmAEK af fikcresobng poefhAgH he desired isomer

okthel ayid algohol Whith i RMig E&é‘olvé@SSu%S&Uéﬁﬂy 'tﬂe ‘d’r‘écupnated
nhi bi t or  conpounds. ly,

BB, SptioBaaRlied by SrEvSENRAIER Orsinying i yeaies to
liberatntHe/RedBaBedoirh df 186 de§iré8 orhér oﬁt?\eofe%ﬁi\%cf grrnﬁb alcohol

Formor in purified form by introducing it

iehgsemplpyad in bitherseactions, raostousafule qutmt pﬂe@amtlmnof CDK
initshor CBRTRAINRE, IOBCRAR, RS feddivetd hiind aldihdi EBHIFIGY

medi um he COfT'p mat | on preci pi
Prepareshey th@ invesitiyeimethaakis usesloeuhﬁngmatgsrm{eeimmneﬂc "l fg)r(m orin
al
lgﬁﬂabl WPgllﬁﬁ?&al?aﬁhllyle%Hﬂy ifta r&%Fbcs)ﬁ é'elﬁ Lﬂj'?v\h on

recrystalliza ng a

_s@gﬂqupgtj reaction and liberating its free base in situ in the reaction medium.

The complex formation/precipitation step is followed by isolating the
resolving agent/alcohol complex and optionally purifying the isolated complex
by recrystallization or using a slurry technique. When employed,
recrystallization to purify the isolated complex is carried out using a mixed
solvent system of different polarity than the solvent system in which the
alcohol/resolving agent complex was formed. Surprisingly, by using this
methodology, higher enantiomeric purity (ee) resolved product is produced
with the same number of recrystallizations when compared to prior art
methods. This has the benefit of providing a high enantiomeric purity product
in higher yield base on the starting alcohol to be resolved than is available
with other methods. Each aspect of the methodology will be discussed next.
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recrystallization to purify the isolated conplex is
carried out using a m xed 25 sol vent system of

walrdoBeesme pol arity than the sol vent system i nP@IUS1907/018289

the al cohol/resol ving agent conpl ex was forned.
Surprisingly, by using this nethodol ogy, higher
enantioneric purity (ee) resolved product is produced
with the sane nunber of recrystallizations when
HeQBRA ﬂ Eﬂtprlor art nethods. This has the benefit
a high enantioneric purity product 30 in

hi ghdi heyprelsdnblulmrt nlmetmmutulum & aaesblviry §ent either N-
ot her_ net hods. Each

| s avai |
2GRl iShrhay %?m&an@gv e Strugtue ] AR ). 11
WD 2008/ 021509 HpP 07/ 018289 Resol ving Agent The
pr esent resolutlon utilizes as a resolving
agent either euci ne (the conpound of the
structure O N'.-k HFormula G&b,
5 or N-acetyl - nethi onitne (t he conpopbemaia Gk
structure of Formula G3b, HO O S H Fornula G3b. to
forma conplex with the am no al cohol to be resol ved.
oVNtdueyl-raetHignine ik cdfMpdunbiahy vstr'uTctdré A dRA éé@t
the conplex forned using these two resolving agents
results in a greater change in polarity when it
conpl exes with theo desived am no al cohol isoner than
it does when it conplgxes th the wundesired am no
al cohol isoner and/orj{ has hi gher sel ection for
conpl exi NN\ J m no al cohol isoner than
with the undesired am not al cohol 15FosomarG3bhus

i L oIv agent, ¢ to be
ol Ky B SN AR Tl o8R0 boun
bypibleary,tiyistiredievetichattie edrnplextformetiasing these two resolving
agents results in a greater change in polarity when it complexes with the

desired amino alcohol isomer than it does when it complexes with the
undesired amino alcohol isomer and/or has a higher selection for complexing
with the desired amino alcohol isomer than with the undesired amino alcohol
isomer, thus permitting the alcohol/resolving agent complex to be precipitated
from a mixed solvent having lower polarity than the neat aliphatic alcohol
comprising the mixed solvent while permitting a higher proportion of the
complex of the desired isomer to be precipitated therefrom relative to the
undesired isomer.

The Amino Alcohol to be Resolved

While it is believed that the method of the present invention will be most
beneficial when applied to isolating in high yield and high enantiomeric purity
(S)2-piperidin-2-yl-ethanol from a mixture of the “R” and “S” 2-piperidin-2-yl-
ethanol isomers, other related piperidine aicohols may also be resolved using
the method, for example those having the structure of Figure G4c, wherein the
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conprising the m xed solvent while permtting a higher

proportion of the conplex of the desired isoner to be
w@e@siopishat ed therefromrelative to the undesPeBEUS2007/018289

i somer. 20 The Am no Al cohol to be Resolved Wile it

Is believed that the nethod of the present invention

wi Il be nost beneficial when applied to isolating in

hi gh yield and high enantioneric purity 25

[ I r

2- E@ﬁogsggﬁhﬁ'eg} I%gbf beeéﬁ?di‘@%fg] tgllg] ﬁlgg}r}gﬁg r‘?ng?%t bh¢ of fhe 2, 3,
orrdcatian piqm ppsltm anddhgas@ hamy\gathgcﬁtwtu@@ﬁ Figure §5¢y

the nethod, for exanple those having the structure of

Fi gure (4c, wherein the 12 W) 2008/021509

PCT/ US2007/ 018289 2-et hanol substituent can be

attached to the piperidine ring at any of the
or 4- Eﬂm‘\é\/mzp(g'gl tion, and thos in
ster Fl'gure Gbc, N-1"""~~\\ G)%Eu Fi gure
Gic N/ Fi gure GSCF, rg4cn" is of Eigufe G5c

4. The method is al so Dbel |eved to be useful for

resol ving 2-pi peridin-2-yl-ethanol conpounds of either

b E I fic Ei ; j

AR} S HRgRr oTna€ ThEmdholis Bistbdidia &7 letul for
repolying &ipirerniding-yhethamol compounds of (edihgr thensiructure of Figure
G307 b AT G b R o S oY oo
plpbmqhhexm‘g)nmddmm R the (8)Reethanobsulpstifhentnshavdn, sfor egample,

ingFiAbEAed ¥ LT B Hoyailing IS5 kR s3 L avgfs.

i nvention methodol ogy conprises an aliphatic al cohol
Cand a polar. ot| ¢ organi sol vent (also terned
HEpEXJ-erma IRRANON B8 5ol vent) having | ess

pol arné muiéwaotvaat .rawhwnﬂhbcmpbﬁaihalal@@*\aﬁbgdtvndmagent

rati o.t hat £row des a, m xed_sol vent of |ess, proto

cofepiex is\prenared dn aceeiganceavith the prasent t"ﬁ@rg'é’lné’@PHlPdOIOQV
coMpridtat arg aﬁbﬁ@l‘i‘@blc@ﬂoﬂbﬁ@ a po‘iﬁﬁ&ﬁ@tﬁ%r&anﬁﬁscﬁvent also

vol unetric basis, suit | e m xtures of po ar apro

tegned heEein dor caRVernianse oM@nspl\@m) bayipadess palas@hman the
alipRETRE bifdHol 881e2het!tin & rhtio that provides a mixed solvent of less

proton doner ability and lower polarity than the selected aliphatic alcohol

alone. Accordingly, on a volumetric basis, suitable mixtures of polar aprotic
organic solvent (PAO solvent) and aliphatic alcohol comprise from about 2:1
PAO solvent:aliphatic alcohol to about 10:1 PAO solvent:aliphatic alcohol,
more preferably mixtures comprising a volumetric ratio of about 5:1 PAO
solvent:aliphatic alcohol. In general, after mixture of the piperdine alcohol and
resolving agent, the PAO solvent will act as an antisolvent and the aliphatic
alcohol will act as a solvent of the salt product. Accordingly, the ratio of the
PAO solvent and aliphatic alcohol are selected to strike a balance of the
amount of sait product retained in solution and the amount of unwanted
isomer coprecipitated with the salt product of the desired isomer. Accordingly,
ratio’s of aliphatic alcohol and PAO solvent lying outside of these ranges may

also be used.
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PAO sol vent: al i phatic al cohol to about 10:1 PAO
sol vent: al i phatic al cohol, nore preferably m xtures

W@ sing a vol unetric ratio of about 5:1 PARLT/US2007/018289

solvent: aliphatic alcohol. In general, after mxture
of the piperdine al cohol and 25 resol ving agent, the
PAO solvent w il act as an antisolvent and the

al i phatic alcohol will act as a solvent of the salt
product. Accordingly, the ratio of the PAO solvent
and al i phatic al cohol are selected to strike a bal ance

of t Erampiesiof soitatsie!polar, agvstic 6Rjanid186IveRtsSWhiEH @Ry be
t he. apount of unwanted isomer coprecipitated w t h
'{" g’@éﬁ i ‘Egd%!a%?”‘df‘v?ﬂ'éo'a E3qldion gmtaed inglede @catpryjtrile

(AEENT Shyeeﬁsat/eﬁi pOBdty ﬁ:d@&@ﬁ?'ac%@né:’(’é?ngﬂ Vi Grity

outsid hese ranges rm& al so be use
522/

méeaé/@zﬂ@w anetates@@wpom t pelasitypinstexot. 3metrabydrofuran
ﬁn y Y U Ent P IR GnG 8k ¥E act'tcy\'m&nr{% %13 %ﬁjﬁﬁ#&ogfet%ese

e present ifventi on I es lon ne
Fqc@tsolmtqn ofdS){2apiperigity-2eyl-etbanalnit i preflerneyi tonesXTHF as the

t solvent polarity 5 index 5.4),
pcﬁ?ﬁ qprgﬁ‘g%}:ﬁ%%gﬁgﬁg sol vent polarity index 4.3),
tetrahydrofuran (THF, Snyder sol vent poI arity i ndex
4.2 d m xtures of nor.e of
res Z)Fggmgkg P?'g%ag'crﬂ%ﬁ%'?@ﬁ iwhigh )’/“ayel?ﬁ m'oy?f’ in ¢he present
inperticn rexblitionsRtidiFirsudd R-OPPinrvhichPFPts @ IGRbfanched,

oriel ity Seo4 ST B.saghh s s, Pesfor syl CSnycr

soNesritgblanmylikgéx B:6)H igto héh 2: ﬁophﬁoﬂ(fkrﬁ)f&?rsolvenéspolanty

carb

| I
ingsX -3} e athand) (SoVAanBOVERHpABHY inelesiinB) pl GPpew 1 is

e o npl ool TSl v

methanel (nga ﬁaeut 15.5) annretgénelr (@Ka about 16) thanfless adidio

altgcg(i’g&nl%yfg? 55(9 8?6% l(ﬁlég%t\ﬂorfng quye rla‘%ﬁqe“%f |F?s( Brlgégrred to
er@@!@maqunols hamnge@ghacpdlamty ahdbé (Srty;def polamwsphle for
e’%{'gi'gr red 5{' EP oé_\ﬁﬂ%h CO qﬁé P §éf%5%‘ﬁn er%‘lhﬁﬁ'g | 'Sp%?‘BHVP;S’-

on the Snyder poI arity scale, for exanple met hanol

and ﬁehglqm%lum oP E)Slap raeér%ungkgr arrwrl?:ts% verlt elnrslpl%y d |X the rgsoolutlon
process of the invention will be an amount sufficient to dissolve the amount of
amino alcohol to be resolved. In some embodiments of the invention it is
preferred to provide a PAO solvent solution in the complex
formation/precipation step of the resolving process having a concentration of
the alcohol to be resolved which is at least about 0.05 M, more preferably from
about 1 M to about 5 M, and more preferably has about a 2 M concentration of
the amino alcohol to be resolved. When the alcohol to be resolved is 2-
piperidin-2-yl-ethanol it is preferred to supply a solution of THF containing 2M
concentration of 2-piperidin-2-yl-ethanol to the complex formation/precipitation
step. Within these guidelines, the PAO solvent solution of amino alcohol to be
resolved may be heated to effect dissolution within these guidelines.
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The amount of polar, aprotic organic solvent enployed
in the resolution process of the invention will be an

waapmanoLiseufficient to di ssolve the anpbunt of PREA/IIS2007/018289

al cohol to be resolved. In sone enbodi nents of the
invention it is preferred to provide a PAO sol vent
solution in the conplex 25 formation/ preci pation step
of the resolving process having a concentration of
the al cohol to be resolved which is at |east about
0.05 M nore preferably from about 1 Mto about 5 M

and 1Buide byftheabovementibast deskel VoNIRRHid Ritiogrofof
to be resolv d. Wien the al cohol to

hol
PSS 2AEhAk BIcHBOD the AumountlBpPatie iRl usedo provide 2
seruqbﬁrdfedséwun*gmbm 8 tﬁ@'d&ﬁﬂ&x @6&&%&? &#lﬂa\tﬂﬂm ﬁ:% of the

30 concentration of Fe“ di n-2-
PERaasSS! the imvantiany \pulletze pl least §Hff'C!ﬂl”ép§0 digsaivertheneaseolving

<gh bR, 15 BARRELG Yoo RS0 v S8R0 bvice o
sQlutian r\rvhlell@msgauremlvnngagem COOCEOPS@ QIS at least 1 M in
ST BBl by IS BB 1P resoming
agent, andunore)preieraﬂmabouasMhrokesdadgta?ngn oWitisindhese

o5t biRehet e HieHAsR TR S e RS besteco effest
dnsaolmonmithelrésdﬂear@tage}ast sufficient to dissolve the

ur { IR EnGT BL B Biasent InyeBiigoriaesad 18 spaRiveS) 2-
piplridin-24t-ethares Oit s p@aféﬂﬂw t&" RBAEIMe r@sbﬁi’hé Bﬁént &ndamino

sol vin ent reopre erab from

Bt solufipng o b SeMperatirs Af ALlesst B LGN Cambinm the
sdlﬂﬁér% ahd Yo avgintaif the 'té}nﬁéﬁsﬁhi@ Gﬂoﬁ%mbm)ﬁg;tth eoilMHS at a

eallpatlcaco utlon

ener al i del i nes
Al ’ﬁé’&l‘%ﬂ“@@%’ﬁﬁéc‘p tojabai4Q 6n of the r esol vi ng
agenU{aoH%ﬁmﬁuhﬁtlaﬁbh% ngotl\'flﬁg %{9%31? %flphﬁ@gfqoﬂgl %&utlon and

used to resolve pi per |
thﬁr%‘ﬁ@r%’é‘f’%ﬁtﬁ?"ﬂm Of amine@aigohiohtp bg e!asoluad tunbidiy in the

miXeeduitic ﬁﬁyoé&t}r? héﬁ%g oY F)ﬁ'[aﬂ{o?\ & th%trggg%%gégﬁ and

prior to co utl ons an
amm @léﬁmlrtattm e ,asiditional gotvent sphdded s selubilize the

SOHERTEAIE L Borl SR b Soube Y e Pt Bprea.
gensirak, mmaddad solvent is selected from the PAO solvent used to dissolve
the amino alcohol, however, other PAO solvents can be employed also.
Preferably the PAO solvent is selected from thTHF and ACN, more preferably
the less polar THF is selected.

After adding additional solvent, the mixture is heated, preferably to a
temperature of at least about 50 °C, but not more than the boiling point of the
solvent selected. When THF is selected as the additional solvent added in
this step, preferably the temperature maintained from about 50 °C to about 55
°C.

After all of the solids have dissolved the solution is held at a
temperature of from ébout 50 °C to about 55 °C for 30 minutes. The mixture
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t he PAO sol vent solution of am no al cohol to be

resol ved, turbidity in the mxed solutions may occur.
wWa\R@os02150nbhi nati on of the resol ving agent and POI/E8100T018289

al cohol to be resolved, additional solvent is added to

solubilize the solids produced when conbining the

solutions, and the mxture is heated. In general, the

added solvent is selected fromthe PAO solvent used to

o Gt B RS UBIRE o SB

geaekadw radsiatly| teatardrdi thensizeTdithercystals precipitated from the

IR T NN WA= S g AL e

unni@d () pképarbqszz -pipBAGInRL2YI-etivdinal thé easlingbtap isséarfied out
but not npre than the bmlmgd 0| nt of the

oveERRaNad ol peutA-Royts, sepucing dhe demperaths of @mr"xﬁ“fe from a
teﬁlgb\’&me afidsdut 50 ~ChbabtrBs 1T & artamgerame of about 15 °C.
nperature mai ntai ned fromabout 50 C to about 55 30
C. Antanothen asgectribesyeseast nyeatian pserassdorme aspagiaf @n

ut
impEoy¥) Syrithgdis G REBRI NN of PP ST i oie
COR(PoUrsIEOcaTiedsna In acecordamcewith S¢hemeslibanbi ent
tenperature to precipitate the conplex, generally
gradually, to control the size of the crystals
Sahemse Pl tated fromthe m xture and mnim ze included
solvent in the precipitate. Wien the nethod is
utilized to prepare (S) 2-piperidin-2-yl-ethanol the
cool i ng is,GaEried out 5 over a period of_about 2

hours, r NHNQ ,t Ll L8 of m xture|froma
tenperatueof ab@ﬁfm%% “about | &5 to a

t enper at gre of at;pucg;lgéwgn In anot Ner: aspgédivingt|he
present ®venti frrt ofagam i|mpr oved

syntimaaiesvé 64 the, preparation of OH
pyrazol o-[ 1, 5-a] ,gmmdl ne conpolyingks carried |out in

accordance with Scheme I IBas%O hene 111 1. THE NH 2.
Met hanol / Resol vi ng Agent
- e,
N Q“H ; N /NVS
: H /
~ M- : x-N~N
HN OH OH HN
G1
g - 6
~-Ntg.  N-methyl pyrolidine ~xNo
) Na,CO,/ NaOH
H

wherein R? is a linear, branched or cyclic alky! group, and X is selected from a
halogen and a sulfonyl leaving group. Preferably R? has 4 carbon atoms or
fewer, more preferably R? is an ethyl- group (-CH,CHz). Preferably X is
chloride
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N-acetyl Leucine NH or N-acetyl Methionine Resolving

OH 3. Heat Agent Mxture RIS GL a. Precipitate OH 5.
woewpnstsed i ze G Base R2 R2 O NH ON N~ N . PCZUBH007/018289

NHNOHOHHN GL\ N G Nnethyl pyrolidine G\ N O

Na2CC3 / NaOH H 15 wherein R2 is a linear, branched

or cyclic alkyl group, and X is selected froma

hal ogen and a sul fonyl |eaving group Pr eferably R2

h b

oty wiBhs Shofb BBl hrot b Blesall et Yedf fiarpro3g8E can
belsei2OGI) 2116 08s G1ead ué‘ﬁiﬁaﬁ(jm%%thaiﬁolmﬂelnmlate and
BB S o F IS P AT B Lo Bosn Patnod o
suapwum@&mﬂam%dxlofqidrmé G.nPariRAady pratefletiaet@dctibh

npounds of Formnul a prepared by ‘any known net hod of

scaamwwrwaanWememnae@ 78 pUbligatian.yin some
enbSJikldris oftife rr%ﬁhbﬁnp.%f %ﬂ%&%@?&ﬁé}nmme present

above-referenced ' 878 pub I'n sone
invariion iswersbioedwith reaction sphemesepeaduging theecompound of

FdrRfd Hii on schene of the present

It will be appreciated that the above-described Scheme |ll can be used
to prepare compounds of Formula I, Formula Il, and Formula ill, depending
upon the structure of the (5-Chloro-3-alkyl-pyrazolo[1,5-a]pyridin-7-yl)-(1-oxy-
pyridin-3-yimethyl)-amine employed. Particularly preferred are reactions in
which the R? group of the compound of Formula G is an ethyl- group and X is
chloride, thereby providing the compound of Formula G1a, which yields a
product of the structure of Formula Il describgd above.

Cl\ A~
4

HN

“

4
x N‘O* Formula G1a

A particularly preferred scheme for preparing a compound of Formula il
is shown in Scheme [V, below. It is believed that the present invention
method of resolving (S) 2-piperidin-2-yl-ethanol will be especially useful when
used in conjunction with Scheme IV because in step 3, the second amination
reaction, which utilizes the (S) isomer of 2-piperidin-2-yl-ethanol, is performed
in the presence of sodium or potassium hydroxide. Accordingly, in this step
the compound of Formula G1 can be provided to the reaction mixture in the
form of its recrystallized salt, or in the form of the precipitated product from the
previous step, which will be converted in situ to the free base, without
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invention is conbined with reacti on schenes produci ng
the conpound of Formula IIl. 10 It will be

wappsezised ed t hat t he above-descri bed Schene |PCT/US200T€18289
used to prepare conmpounds of Formula I, Formula I,
and Fornmula 11, depending upon the structure of the
(5-Chl oro- 3-al kyl -pyrazol o[ 1, 5-a] pyridin-7-yl)-(1-oxy-
pyridin-3-yl met hyl ) -am ne enpl oyed. Particularly

referred are reactio i n igh the R2 group of the._ .
R R s s 1P JoLiberalinodinree BResprhip BrilowsS itin a
reddtionl de, thereby providing the conpound of Fornula Gl

a, which yields a product of the structure of Formula

Il described above. d NN HN\ N O- Fornmula Gl a 20

Séhemetivcul arly preferred schenme for preparing a
conpound of Formula Il is shown in Schene IV, bel ow.
S Step | s~ Biketenaaynthgsis he present invention nmethod of

resolving (S) 2-piperidin-2-yl-ethganol wll be
espeli al gy, usef ul when useg [ rnco junction with Cle N
Sche \Vzbecau}g(d@myaep 3, € ondP@@ksnati on™ ¥ =
reactd ol whic i t he Nkgomer of ———— N~
2-pi pedi di n-2-ylNaONwahol , i s petforned AT he &
presenge of sodiMPPr potassiug hydroxi de. F
Accordingly, in this step the conpound of Fornula GIL
can be provided to the reaction mxture in the form
of its recrystallized salt, or in the formof the
LiEtat-£08:RE .nrevi ous step, which
vaz\%‘f‘l‘?_@P%dﬁlgr%'gﬂqﬁ]népﬁﬁq%%{wgéfree base, w thout 17
WO 2008/ 021509 PCT/ US2007/ 048289 requiring a separate
step forqy ki ati ngd base prior to enpl oying
it iR a—péfa&«;{-i—on. Schigneyl¥ 5 Step 1 - D ketone
synt hesi%mrnmelo N CI M (ceMe) 2 POCI 3

HN
+
HaN{_ -CI 6
+
6 \ N~o_
oNE G
10 O

Step 3 - Second amidation with secondary amine

G + H >
N-methyl pyrollidine HN
Gla Nt
\ \O_
Formuia I

15 EXAMPLES

The following solvents and reagents may be referred to by their
abbreviations in parenthesis:
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N aOve / NIN Acetonitrile NN MOHOC CEF Step 2

- First amnation using primary amne 1. K3POg d F 2.
wWorios/os09 1e /| N~-N Water HN H3N+ -C NO ~ N EC1/0S1007/018289

Step 3 - Second amidation with secondary amine ONN O

NN G+ = OH HN N-nethyl pyrollidine OH Na2CO3 d a

N; O- Fornula 11 15 EXAMPLES The foll ow ng sol vents

and reagents may be referred to by their

bbreyi ati ons_.ip parenthesis: 18 WO 2008/ 021509
t%@f’/‘&?ﬁﬂ?ﬂdi@i@g tetrahydrofuran : THE methanol :
nﬁ&anbPLlﬁeomi gh pressure |iquid chromatography nole:

. enantioneric excess - (weight of desired

HBlG ¢ Pigh prasevien liagig) ghromategnaphy
mole: mol.
ee : enantiomeric excess — (weight of desired enantiomer recovered)/ (weight

of desired enantiomer present + weight of undesired enantiomer present)

All reagents were obtained from Aldrich or Acros and used as received unless
otherwise noted.

Example 1: Preparation of Preparation of(S)-2-Pi

Into a flask was placed N-acetyl-L-Leucine (8.65 g) dissolved in 10 mi

of methanol. The solution was heated, maintaining the temperature at from

'35 °C to 40 °C with stirring. A tetrahydrofuran (THF) solution prepared from
50 ml of THF and 12.9 g (0.1 mol.) of 2-piperidine-2-yl-ethanol (mixture of R
and S isomers) was added to the methanol solution maintaining the
temperature-of the combined solutions at 35 °C to 40 °C. An additional 30 m|
of THF was added and the resulting mixture was heated and maintained at a
temperature of from 50 °C to 55 °C for 30 minutes. The reaction mixture was
cooled over two hours to 15 °C and held at that temperature for one hour,
during which time salt precipitated. The precipitate was recovered by vacuum
filtration and dried under vacuum at ambient temperature (about 25 °C). The
recovered precipitate was tested for ee purity by HPLC through derivatization
of the product with benzoyl chloride and found to be 94.5% ee S-isomer. A
yield of 37.7% based on the weight of the unresolved alcohol starting material
was calculated (11.4g isolated S-isomer), accordingly a loss of about 25% S-
isomer.

Purification of Precipitate

An aliquot of the precipitate salt thus formed (7.0 g) was suspended
with stirring in a solvent comprising 50 mi of acetonitrile and 2.5 mi of
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of desired enantioner present + weight of undesired

enantioner present) Al reagents were obtained from
w@\@sioztsoor Acros and used as received unl ess PCT/US2007/018289

ot herwi se noted. 10 Exanple 1: Preparation of

Preparation of (S)-2-Piperidin-2-vl-Ethanol Into a

flask was placed N-acetyl-L-Leucine (8.65 g) dissolved

in 10 mM of methanol. The solution was heat ed,

RISV RS ey BOHIE, U 55 GG R 108 orimes. The
réeruﬁaﬁf §Gscf§éri§i@>n W&s"@:od]éd ver arbierib% (9f ) hbgré-td@'tehdéfrature of

E peri di ne-2-yl -ethanol (m xture of
1$s rer g r%twewt@le weye ohiaingddpy akt)namrpnoaﬂd tested by HPLC

&g;gq t
fo PRty ol 2y REwal SRS 65 o o T SVEREHRGLIRAL “THRTS
pracipitationryieldedi g goiprecipitate (¢aiaulatb¢w@ldmd B6a%dmasad on

o RIS el A5 845 B ol A7 Kb o

HeLananalgsid. at that tenperature for one hour, during
which tine salt precipitated. The precipi tate was
recovered by vacuum filtration and dried under vacuum
at anbient tenperature (about 25 C). The recovered

Ereci gitate was tested for ee purity by HPLC t hrough
C Bage of t he product w th benzoyl chloride
and Acsaudofttaekaﬁpgﬁd.ﬁ&{oeeﬁa&v i8 %?mmméd 3 'tﬁ»‘é ﬁe%fba?ge By"
based on the wei %&EP f@t he unresol ved al cohol starting

Hfi

diggelvingal3 mmel. ©f gd salt in g4 @bpﬁa?@d\'épﬁs%ﬂ% sfirring the
re3tRMgEdIGtion @ldo‘PéésIfooﬁQQéﬁt ‘Izg%o%rs A2 o? en%oof 1.5 hours of

Purification of Precipitate An aliquot

stisringi 650@!@! vealer is added to theiselationgT hmmnstus@ éhthen extracted
i f

with | il 38454, THET0B} Bl xtacts aro

carCentiBred W gielb 8ppraximately [1 Sopmiataof fnee piperidine etlwanad. The

o R o Bl 5 B R ARy o gt s

tenperature of 15 C. The resultlng crystals were
obtaigg filiration and tested by HPLC for purity

c al cul ated based on recovered wei ght.

The
The stereoisomer of the 2-Piperidin-2-yl-ethanol (Compound G1a) was
prepared as described in the '878 publication in accordance with preparative

o}

OH Compound G1a

Example 500, therein.

Thus, a mixture of R and S enantiomers of piperidine-2-ethanol
obtained from Acros and used as received (127 g, 980 mmol) was dissolved
in 95% EtOH (260 mL). To the aliphatic alcohol solution was added to (S)-(+)-
camphorsulfonic acid obtained from Acros (228.7 g, 1.0 eq.) in 95% EtOH
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5 precipitation yielded 6.7 g of precipitate
(cal cul ated yi el ded 95. 7% based on starting
w@e@siopisvat ed conpl ex) and had a isoneric puriPgT/v082007/018289
97. 7% ee based on HPLC analysis. 10 Conversion to
Free Base A salt of the piperidine ethanol is
converted to the free base by dissolving 13 mol. of
t he purlfled salt in 24 m of 3N NaCH and stirring the

SRR 75 8 5Bt b n i3 e Taias e

soldtend was ébaeé Et0i(e00 milt)i sndrihd soKtibA dodfsd fR<idomt ed
15 with rreth%éene chloride_ three tines. The net hyl ene

tempeature and el stand, 3dlayso nths resitiiing FB/SW'EIWP" e filtered and
dﬁ'@cﬂ’ P ¥aEab L2y g} %Mhalyﬁéd gpi 7596 Ut 968 t°b‘zn Ofhe Egﬁ was

chiral purity produc found to be

theq disgelved in I!Naanrl (gM: é|003rarl-a and@mm athoues anqmpe eEteﬂ]tlng
2
sfion WALXTARE iln BBk (3 X000 e ciahgh eroanigs

weshtriedtaven NaaSékg ﬁhdmutmdvbohcpmmmldamdm relueaq peessure to

o8t HiFE B 2t 5 S BSRAob W, for it o
EnO: anp&e@gtm RCAI. 68- e?gcg%[gﬂ,éay og%gmq%( 620. z;, @@&au yield

I sso] ved
of B eAmT iscla@EnBASES PNBA! WEIGH A SAHIS aigonol wasp. 1%.
canphorsul fonic acid obtai ned fromAcros (228.7 g, 1.0
eq.)_in 95% EtOH 20 WO 2008/ 021509 PCT/ US2007/ 018289
( 150 The -apoygHeseeiptian ¢f the, inventien;is inteadedde bedlustrative and
néthnH‘tmg Vhrfcﬁ% Wﬂﬁeé&l mbbificalBhs Wﬂféjeﬁb%gnrﬁégﬂﬁ &e%sc?nbed

and thé solution cooled to room tenperature an
hereimmay %ﬁ}g tothese skilled imthearts (heseghangss| can be nade

W?%%@‘*iéﬁhfﬁ Bt fio Seopd RESPRR A AR IEABRL G (3 100

and stlrred 2 hours and the resulting solution
mas extracted wth CH2Cl 2 (5 x 100 nL). The conbi ned
or gani cs
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were dried over Na2SH, filtered and concentrated
under reduced pressure to give

w@ B)osp2y3e? i di ne-2-et hanol (7.8 g) a portion ofPelUSI¥07/018289

was recrystallized from Et20 np= 69-70 C (lit. 68-69
C; [al]D=14.09 (CHCI3, c=0.2). COverall yield 10 of
S-isoner isolated, based on initial weight of starting
al cohol was 6.1 % The above description of the
invention is intended to be illustrative and not
limting. Various changes or nodifications in the

Wahab isdclaienéd islescri bed herein may occur to those

skilled in the art. These changes can be nade 15

wi t hout departing fromthe scope or spirit of the
invention,_ 21 WD 2008/ 021509 P /USZOO(/ 018289 é/\hi:\t

i s cl-ai neft Rrecess or resgiviigs dFOomeE o grRigetiip-2-yl ethanol

fr&n'asﬁfﬁ[:ré’f)f BoRdi8! iHY Prote¥s cBhipsiisg: froma mixture

i soners, the process conprising: (a) combining a
soI ) @ﬁm;tuﬁlpm %sqlgtngnwrmnsngg adeolar, @;pjghq: erganic selvent and
and mn?g& |
with an H{?e?ﬁ%o}rﬁqcohol &é ﬁﬂ?‘l% %g“néthzﬁ? r‘ﬁx {nh &h %Bﬂét'c
am no admhql egmtmnrg)IuQ@mg anlasine@cid résaiving agent selected

N-acet ylooh N Sugh e B00n APV cdu R ARIAe; (©)

m Xxi ng R MGta Ons Ional” anount s
of t (¢ nuizingy the czqzmbnhed smiytioniscwith ladeitiorsah amvaunts rof thénpolar,

I Xt to. | ow.t he boi.l] t _of
o1t hor SebRUERIoE bR EhF and Bustblind Tne Bl 8 8 lmiérature
di ssol ultelom thd banyugsmiihdof @mwvémtnm tee \T/(:mﬁw suﬂﬂ?m to
I ng,t tur era re 1 C ermts
el ¢ CpPebire dRsBlition s S BipS St o mitur;
i sol @) icoslihd the rietupé tehadnperature wiich permits Balt@recipitation
and (ebloptl onally purifying the isolated salt from

St ep Ofbcrystal lization or slurrying with a

puri @y bﬁﬁoﬁﬁilw %Biatlnéoth% pr@E%ntﬁ?é&PSéﬁ chFf'né‘d M §'Pei> c”; and

mhereln ol ar aprotlc solvent used in said .
" corf®) ﬁpﬁgna pyrifying the igolated salt fenap &tep ddt by fecrystallization

t et r ahydeRirHi vﬁt_ﬁ"ggun k8Rehii 1 € (ACN), acetone,
and et hyl acl(yﬁ?] an Sxtires o¥' two or
The process of claim 1 wherein the polar aprotic solvent used in said
“combining” Step “a” is a solvent selected from tetrahydrofuran (THF),
acetonitrile (ACN), acetone, and ethylacetate, and mixtures of two or
more thereof.

The process of claim 2 wherein said polar aprotic solvent is THF.

The method of any of claims 1 to 3 wherein, said recrystallization step
“e”, when carried out, is carried out in a mixed solvent.

The method of claim 4 wherein said mixed solvent is a mixture of a PAO

solvent selected from acetonitrile and THF and an aliphatic alcohol
having 5 or fewer carbon atoms.
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nore thereof. 25 3. The process of claim2 wherein
said polar aprotic solvent is THF. 4. The nethod of

w@eysotised ains 1 to 3 wherein, said recrystal | PZEHUSINT/018289

step "e", when carried out, is carried out in a m xed
solvent. 30 5. The nethod of claim4 wherein said

m xed solvent is a mxture of a PAO solvent sel ected
fromacetonitrile and THF and an aliphatic al coho

having 5 or fewer carbon atons. 22 WO 2008/ 021509

PCT/ US2007/ 018289 6. The nethod of claimb5 wherein,
6sai Theiméthod af@igim 5aeher@ing GaidRfixtate coafirizeist 19 VEluateh of

1 volyme. of nethanol. 5 7. The pethod of claiml
wh REAHLEle AT MBIt FaeBRoL op ~ e, wheon
prefornmed, is repeated until the desired enantioneric
purjty is achieved. 8. The nmethod of any of claiml
I£; urJf'P% methpgaf Slaim 1 pehererpsaidireciystallizatianisteg “e”, when
m [ X
or A ATRERS (PRI, UePReG enaEERRACTAIY & pifievedt
m xture fromstep "a" wth a base to yield (S)2-

B opi Metfod of ar'ch a1 16iinSESGnersin ieisss &' "
pr eci pi(appeavidibg a alixture comprising sstlissdlving oreasipeading the

m xture c L.ai.ng a.hase, thereb provi di ng

(S) 2- pi pe?Féﬁ%'gé-tg-gﬁaﬁe'f’r%ﬁﬂye?{@é%oase in situin the
react i b) treatihgtiee nikturd o esap tH”i with BIERSHD éIdA(D)2-
of clainms_1 to.9 V\lqerei n_the gesol ving 20 agent

sel ect ed Pheridine-grylathanol freq bage acet yi - L- | euci ne.

11. The resol ution process of any preceding clains
[ resent in the step

wherein the. resol vin agent 1S )
9.1 g (esalldion Bropess Y ol AIRims &ie & Whereln i preciaitaled
S Olsialt i8 IntPbdURRPINIG BeBBRGH mikfure containing a base, thereby
providing (S)2-piperidine-2-yl-ethanol free base in situ in the reaction

mixture.

10. The resolution process of any of claims 1 to 9, wherein the resolving
agent selected for use in step “a” is N-acetyl-L-leucine.

11. The resolution process of any preceding claims wherein the resoiving
agent is present in the step “a” solution in an amount sufficient to provide
a 5 M solution of resolving agent.

12. The resolution process of any preceding claim wherein the mixture of
solvents used in Step “a”, the combining step, comprises a volumetric
ratio of polar aprotic organic solvent (PAO solvent): aliphatic alcohol of
from about 2:1 PAO solvent:aliphatic alcohol to about 10:1 PAO
solvent:aliphatic alcohol.
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12. The resolution process of any preceding cl ai m
wherein the m xture of solvents used in Step "a", the
w@ewBiozisny step, conprises a volunetric rati oP@f/Usmll)Hmszs9

aprotic organi c solvent (PAO solvent): aliphatic

al cohol of from about 2:1 PAO sol vent:aliphatic

al cohol to about 10:1 PAO 30 solvent: aliphatic

al cohol . 23 WD 2008/ 021509 PCT/ US2007/018289 13. The

h. ' f
T NGB LBy PEAR e B il oo
5: lirPédinpebes at volaimetiatatio of atvhal 5:1 FAOTHnvérasliphatie alcohol

process of any preceding clai mwhere the PAO sol vent
is 5 THE and conprises a solution that contains an

1300TRb reSolitiBh ﬁﬁ*bbé‘é;é‘o?any br&fé@ﬁ@ bla?Mf\fvhéieeme F’RO sojvent is

prowdeaso ut'i on IS at least 2 M1n2
i n- ZHfi ard gamprisess scrlnéonéa%ﬂ mntemsmmamrmof é.’|=91per|d|n-2-

pr egg%ghaaopém.mw% Brobibd g, ARG Rbicrl & 4R6R81S I !

utrons In ste a are main
tenpmeaawa-yl@ﬂham@m about 20 C to about 60 C. 16. The
resol uti on process of any preceding claimwherein the
conbi ned nethanol and THE solutions in step "a" are
1hni fibeiresalution proeessokany preciding clhimmwihdein thidbcémbined
abo t e resolutlon focess .an
pr e'g‘e %’b&a" Wv\hsecf"éﬁ'?f‘%w n% ﬁ%%@talrzﬁcrg}%aemperature
sol ot from aﬁomtaﬂo°Cboabsuheat°ed to a tenperature of
fromabout 30 C to a tenperature bel ow the refl uxing
tenperature of the solvent mxture. 20 18. The

1ses15hewesmumm peasesrs‘ ofadty preceditig'@aiih amefétrﬁmﬁs &%thﬁmed
IS eat ed

conbl ed d solution of step "b"

eﬂ?ﬂﬂ?z uﬂéi: W‘b’}ﬁ iBieR “apare maintaings ats tempeeture
19, of TrémI atsnlt W5 @ 1PEBEAES0 €. any preceding clai m
wherein step "e" purification step is preforned by

crystallizing the precipitate fromstep "d"

e
T e 38 WA i
ﬁmt%éowoa of step it isrheadéd i auentperature of from about 30 °C

to a temperature below the refluxing temperature of the solvent mixture.

18. The resolution process of any preceding claim wherein the combined and
diluted solution of step “b” is heated to a temperature of from about 50 °C
to about 55 °C.

19. The resolution process of any preceding claim wherein step “e”
purification step is preformed by crystallizing the precipitate from step “d”
by heating a mixture of 1 vol. eq. of methanol and 20 vol. eq. of
acetonitrile in which the salt is dissolved to a temperature of about 55 °C
and cooling it to a temperature of about 15 °C.

- 20. The resolution process of any preceding claim wherein step “e”
purification step is performed by slurrying the precipitate from step “d” in
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and cooling it to a tenperature of about 15 C. 30 20.
The resol ution process of any preceding clai mwherein

wWG@L@p/02lsi9 purification step is performed by sPCr/Dyiony018289

the precipitate fromstep "d" in 24 W 2008/ 021509
PCT/ US2007/ 018289 a m xture of 1 vol. eq. of nethanol
and 20 vol. eq. of acetonitrile and heating the

sI urry to a tenperature of about 55 C, holding it at

codt iRt 8 4 Vo ek e anafihot BRoii b o B bkbhRrigha
pr dmmg mfsmi;ymg apgrperhtjré, of- aiqw |5|5m'(31i rmldmgl it atri no
conpounas, o or

FortRREAIYre fqp3 e @% ﬂ'sﬁﬁﬁzes'h& 'F?Ff‘rgﬁ'ﬁs BPQ#‘F&’RBBQ &toa

cyabhipethliite A3a@Bt 16e process conprising: (a)
combi ning a solution conprising a polar, aprotic

organic solvent and a mxture of isomers of 2-pi

2’P.erA &gssyfor‘?ﬁinlfiﬁglpgn am Abﬂhﬁr‘dlﬁ- &ﬁ élhﬁﬂl%mpounds of

sol ution cont ai resol
selkomuda Ilr om N- acet yl - L-| eu0| ne and
N-acetyl - L- net hi oni nei~(b) m xi,ng the combi ned
solutions with addi t@@l Qo its of the pol ar,
aprotic organi c sol verut an m ng the mxture to a
tenperature below the b iMg” poi nt of either sol vent
in the mxture suffiga enty o 20 pronote di ssol ution
of any solids present in thd mxture; (c) cooling the
m xture to a tenperature i permts the salt of

conmpound Gl a to precipitake fbe_rq._fgngrmlam

ng agent

wherein R? is a linear, branched or cyclic alkyl group, the process
comprising:

(a) combining a solution comprising a polar, aprotic organic solvent and
a mixture of isomers of 2-piperidin-2-yl-ethanol with an aliphatic
alcohol solution containing an amino acid resolving agent selected
from N-acetyl-L-leucine and N-acetyl-L-methionine;

(b) mixing the combined solutions with additional amounts of the polar,
aprotic organic solvent and warming the mixture to a temperature
below the boiling point of either solvent in the mixture sufficient to
promote dissolution of any solids present in the mixture;

(c) cooling thé mixture to a temperature which permits the salt of
compound G1a to precipitate therefrom,

OH G1B;
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(d) isolating the precipitated salt forned in step

w0 e00g/0ty9 puri fying the salt fromstep "c" by BCT/US200TI18289
the salt in a 10:1 by volunme m xture of acetonitrile
(ACN) and nethanol; (f) liberating the free base
al cohol Gl a fromthe salt prepared in 5 purifying
Step "e"; and (g) reacting the free base al cohol from

St conpound of Formula Gl, R2 X ; NN
eﬁ(qﬁs‘?ﬁat'ﬁ@ t@%’qﬂgp@%&ﬁ?&mbmegl 'Blsﬁ?@lcwher ein "R2"
' S a(b)?id?ﬂung&ﬁé%b'lttfktﬁﬂtst@ﬂdc">by §Iuﬂy1ng tr?egsalﬂi'ﬁa 10 1 by

process of any of claims 21 wherei n pol ar,
apr ot | C/Q'H@QHTTE“Uf§devQﬁﬁ‘°ﬁ"Ff"§t(é§N)a?nd @%Bﬁ@@'ﬁ ed from

scer B MESFAME e 8B bagEaty 013 ook e fidoc

cI ai ns purifyingBepiief;end t he al i phatic al cohol in Step

car o5 BEEAHO e rbBate!8hdrafn SR88LE; Rt P8 gompound of

cl ai ns Formiula B, wherein said Iiberatlng step "e" is

20 carried out by conmbining the i
with a reaction mxture n
liberating the free base aMléc
process of any of cI ai e 214
i berating step
i sol ated resol ved salt with

ol at ed resolved sal t

esence of a base and

{n situ. 26. The

., wherein said

ed out by treating the
ase, crystallizing 25

he

car Lg

the free base al cohol out of S | ution, and isolating
the free base crystals

22.

23.

24.

25.

26.

N2
x-NG-

G1

The process of claim 21 wherein “R?” is an ethyl- substituent and X is CI".

The process of any of claims 21 to 22 wherein the polar, aprotic organic
solvent in Step “a” is selected from tetrahydrofuran (THF), acetonitrile
(ACN), ethyl acetate and acetone.

The process of any of claims 21 to 23 wherein the aliphatic alcohol in
Step “a” is selected from aliphatic alcohols having 5 carbon atoms or less.

The process of any of claims 21 to 24, wherein said liberating step “e” is
carried out by combining the isolated resolved salt with a reaction mixture
in the presence of a base and liberating the free base alcohol in situ.

The process of any of claims 21 to 24, wherein said liberating step “e” is
carried out by treating the isolated resolved salt with a base, crystallizing
the free base alcohol out of solution, and isolating the free base crystals
by filtration.
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27. A process for resolving the S-isoner of

wQ2@spersidi n- 2-yl ethanol froma mi xture of i sSPOBEDS2007/018289
the process conprising: (a) conbining a tetrahydofuran
(THF) solution containing a mxture of 5 isoners of
2-piperidin-2-yl ethanol with a nethanol sol ution
contai ning N-acetyl-L-Ieucine; (b) mxing the conbi ned
solutions with additional THF and warm ng the mxture
to a tenperature bel ow the boiling point of either

27%&0|A/ process fot resaiving the S-isdnfer) of @ pliperigin-Reyl rathanokfrom a
a tenperature whi 3{‘1 permts salt ﬁreci pitation
t h&PXYE A ISANEHH NS PEPFESS CIPRIPING  t he preci pit at ed
sal t(al) ebiftfining Stctiahydofurdnd THR)sdMiidrPB8hiaining a mixture of
recrystallizing the salt. 15 28. The method of claim1
wher ei ifamersgfr&pireristingZnyletbangkwith agmethanacl solutigs
nmet hod LAl s, q _ rein the aliphatic
al cohofshgéé@ﬂpnrﬁgt%ggnq“ %%cly}i&an al cohol having 5
car bib) mixioggthe rcdnalsined Zol@insTwith asdituxhad fTHF andchve@rming the

et nod WL 3 A8 Mg Ty e BBy bR Pr s af pupe et n
"e", witemmixtuedormed, is repeated until the desired

o) Bl bk B36ipA g i BT Sh aBitation
pr ovi dithgrefrom;xt ure conpri si ng redi ssol ving or

suspe

di t he ecipitated salt i vent; apd
(by "€ onfraihy welia Decterniiad 5o i b Heps2t ans
yi el @) optinall} RRrystanRing e sdthanol free base 27

28. The method of claim 1 wherein the aprotic organic solvent is THF.

29. The method of claims 1 and 28 wherein the aliphatic alcohol used in Step
“a” is an alcohol having 5 carbon atoms or less.

30. The method of claim 29 wherein the aliphatic alcohol is methanol.

31. The method of claim 6 wherein said recrystallization step “e”, when
preformed, is repeated until the desired enantiomeric purity is achieved.

32. The method of any of claim 31 further comprising the steps of:
(a) providing a mixture comprising redissolving or suspending the
precipitated salt in a solvent; and
(b) treating the mixture from step “a” with a base to yield (S)2-
piperidine-2-yl-ethanol free base
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