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WD 2008/ 137087 PCT/ US2008/ 005702 PROCESSES FOR
PREPARI NG (R) - 2- METHYLPYRROLI DI NE AND

W@ 3)08230ETHYLPYRROLI DI NE AND TARTRATE SALTS THEREQF2008/005702
CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s

SN e i

BACKGROUND OF THE I NVENTION (R)- and

S)-2-nethylpyrrolidine are starting materials useful

CROSJS{REFE 10 RELABEDABPEHG AR i cal products.
FormgX 1|c§t‘ior$(_§aih?s'tﬁgt)a¥el ¥ 'I’ilbﬂgloﬁ?lhAﬁﬁicldﬁgrgN%p 5
pr epar e many recepto | gands i'S reason,

60/ 92*75‘356 fird NigeB, 2002 athe ieffiRtyesf which deimebppratgl l@sin by reference.
fective routes to Emélplare (R - and

BA@KF&OWQQ%?%WH ONit the procedures
pr ' | :
Py, P AR e A ol Bl e Y e g of
varietis Iﬂianné@ugcalﬁirm e sxapPe(R);2-20Hy] pydrol dmesn be used to
di scl oses the a atnpj or}l.of 10 . .
prefapg MDY, He FSACHIPF HIgRAds, her it asdm theryas bogn gregh pterest in
devEabyi g%l)ét'e?ﬁtzﬁ&knroﬁfes hGBRPh C@)- TSV L RYEh Plpy Hb RGink "Bl e
/ presénce of L-tartaric aci Raceni c
pro®dnEB m;dembodlqvcﬂqped citlsdr smpdqypeasdy striahg/mgrRoAlroa mequitgmany
d .et al. (Recl. Trav. Chim Pays-Bas, 1994, 113,
te 1%875)'5{7“? ICHiCRY| oses a four (4) step synthesis of

( R)Pu?et r&F‘(U)‘ [BHOE&s IRk Devt, 005,38 85309 discloses the preparation of
- et hﬁ(ﬂpyrrol idine 15 D-tartrate from

(R)- -m@hhlpb’lm iof Lriertraapby GaetinneberystgBizgtiemyt rarpmis\ler |
met&{i}e)g? l?cf ﬁg’ th t'hg gésg&%voﬁ ﬁgtgﬁg %mdo'i{ea%gt}{%rflne[hg&%ﬁ;bﬁlglene costs

B equires arati on
apptd%irﬁiiteﬁ'dﬂzatg%m two of which nust be isolated.

Addltlonally, the process re res isolation
e\t 6 aliResiTremy i Dichinss MG ¥ 5 668 Hodiloses a

' I
Tl B S B B ARl 00

D-tdvtrate diom 2- mdfthylsynblnmfs(appxroaqnlatelgsi?Slfgaﬂnat Howewér, dre process is
i.ntermedi ential flash dis %IHatIO

by two
disadyHirgsors EYar Wa?S&R dEITste apocsps re@yites A BERPTLion of three

1nte39&'§ate§ 4wo 4)@ %uﬂﬁﬁggt R '1§ﬁ$t9§ eﬁd@lt&)ﬁéﬂ[y, (1O prot &R requlres isolation
hesis of (R)-2-methyl pyrrolidine hydpoch lorid

synt
of tlie interiNe@ots-HChsadtl hynolvacaheenpvelefsgadial acdiic add and a:g@euy%

fo Fi.rst, the process reqyires
cquisRls SR ARENBricaR il SBRnaS it conffinB! SEERT{ A hfSsivd'®
MoﬁW&rhthElsﬁ}nﬂhezilﬁfddiﬁﬁbﬁis@l%ﬂo&@ﬁ@ﬂﬁneﬁﬂéﬂlaw DL BESseQAPhRY Slash
the environnentally del eterious sol vent

distdliatipnsiremaorpiom hydrawdds: as corrosive gaseous
23r/%@é@l.%ﬁgﬁédrg%@ﬁgf%iﬁgfﬁ5§9 Uil osed Birbih (45 8€p synthesis of

(R){Zaﬂahsabpyﬁah@hy h$d.r3blgjbﬁﬂ§ frolV-38itdHIL-peslinot. hEhe prigkdsiing
drochlorldes is Vv hygroscopic. -1 WD
dlsagwgggl@gwb gg@ﬁ@gg / %@7@2 process requlres the preparation and

isolation of three different synthetic intermediates. Second, the process employs the
environmentally deleterious solvent dichloromethane, as well as corrosive gaseous
hydrochloric acid and phosphoric acid. Third, the process employs expensive lithium
iodide (approximately $13/gram). In addition, the resulting hydrochloride salt is very
hygroscopic.
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Zhao et al. (J. Og. Chem, 2006, 71, 4336-4338)
di scl oses a four (4) step synthesis of

w@ R)os231et hyl pyrrol i di ne benzenesul f onat e fronPCT/US2008/005702
N- Boc- L-proline. The process is disadvantageous for
se .. [e .~ELLS ' .
or Pt WSRO b aond 19, PIRSPER) BBRALEEPED scp symess

of (Ry-Bihehylpyrrslidinerbetizahaulfofae foch NBw-Drpoclars HRProyss &

. corrosive reagents such_as phosphoric acid, boron
disadyantagrops £ sew@lrrS%S@,nS-sBmtuﬁxF IjRfieskiequires g grepayation and

AL 09 B SRSl ScBEb NS chpion
cortbbist réagents baaht as phafghoricraeidy boronveflucdmehaatl odium hydroxide,
scal ab) e, . and ich n .be perfornmed without the need
sodiugn %IB")&%réﬁnﬂ}qmg‘Eeé'}g)&ﬁ'@ﬁ(gti c internediates. 10
SuU I S ] ;
o P e ey KD (R Bl (EPh hR b IR hat i

shoripsakey inpxpensived coremeraialtyt scatableg and bbighreap &e edrfommedawithout the
eps, from. hexpensive 2- t hyl pyrroline using
neeig}]ig%%&r%@n’? WB%@&{@CW%‘E& the necessity of
i solating any 15 synthetic internediates. In one

enbodi nent, the present invention provides processes
SUMMARY, QFaFHEJNVENTION hyl pyrrolidine L-tartrate,

2 R b1 Sl B B RS RRFRIMR Lereraye a2

r-sin

metBglpyeslidin@Ddtatraiy chrolgeprapared irC@oadty st frorh exppiidivl | y
renovi ng the hydrogenation catal yst fromthe m xture;
metbylpywgling using RAepriosivgrreagents widhant the nacessiy »f ifolatipg any
. o N . . .
R EURARResy T ob amRERER e brPen issoignprogise peses o
preraniclg (Re2-methylayirolidité B-tartsasd, abinprieing the steps of:

hy o AT e AR PPy Gl I L ORFAR e lcohol solvent
Pref epabl Hydrbh&atibh ghta¢n catal yst is platinum (1V)

oxi de. More preferably,” the platinumcatalyst is 5%

Pt -(bp6ptitnaly eémoahg the hyldeogehatodiotatalpstviem thesnixturext ur e
of ethanqgl. and net.hanql.. Mre referably, .the al cohol
ol Eh AR g ToyaRRGF 83n B RorE AR PTeh A e

r atdpcObtaBRais (B3 2lmeth913RRUHIN T taitAts ¥ronPiRfs8diBhyand
step '(atﬂ'l s perforned at anbient tenperature. 30

Pr dfepsaistipg therayialiine (Rin?-eeethylpwroliding brigiigte. i n st ep

b fi ' Pr. . |.s0]. at
e, bt B LELO GBS reggpons e
platfiubr ¢afalodt is platih@aIV)adXdde eMofdprefenratly ythe pladnihardst is 5% Pt-

further conprises the steps of: (f) recrystallizing
C. the isolated (R -2-methyl pyrrolidine L-tartrate; -2

VD}%Q@%%@ 18 Srol 641940984 BRR{PLof ethanol and methanol. More

preferably, the alcohol solvent is a mixture of ethanol and methanol at a ratio of about 2:1
to about 3:1 (v/v).

Preferably, step (a) is performed at ambient temperature.

Preferably, the platinum catalyst is removed in step (b) by filtration.

Preferably, the isolated (R)-2-methylpyrrolidine L-tartrate has an optical purity of
at least 50% ee.

Optionally, the process further comprises the steps of:

(f) recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate;
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(g) isolating the recrystallized
(R -2-nethyl pyrrolidine L-tartrate; and (h) optionally

WO 2peasiosy steps (f) and (g). Optionally, the PCDUS2E8/005702
further conprises the step of reacting the isol ated

i i t th
- SR EORlhk Bke M08 (R 2 B by incy L[ Bl i
Pr ¢hpoptiinglly tépeatingsteps(ff and (agr corrpr i ses the step of
converting the prepared (R)-2- nmethyl pyrralidine
- Onttonaliy th%?@%%sS%H%P‘?fé’@é%Pﬂsisa‘Pe é@ﬁﬁ g«?a@rla& the 1s0lated

f
e BOBRADRR EABRNE R« ERLETANGS 0>
meth@pyraqidibal en- 2-yl ) -2H pyridazin-3-one: H O NON\ |
\CNL.~" R 10 ~/ .. | di t, th t
| PSSR IORPERS ot SEBRRSesaRe PR REF G e e peepated (R)-2-
metﬁ}(lggrn'&ld“fﬁé DMEI’UQYJ nfd 4 ’\Kﬁlheﬁ'fﬂacéﬂtl)cawmﬂon PhRMABY %ﬁ"H%MEceptor

dazi n- 3- one: nprising t
hgasd epsferably 2:66- 63.—[@2)R)f%fmﬁﬂvgérhﬂlym§dm- h‘Ui]hWt}yZmephthden-ﬂ -yl)-2H-
ture conprising an al cohol solvent and a
pynﬁ?ﬁ?édﬁﬁatlon catal yst; (Ib) optionally renoving the
hyo ogdhation catalyst fromthe mxture; (lc)
3}Ving L-tartaric acid in the mxture to forma

L-tarty q t he sol ution; 20 (Ie) i solating the
crystalline 2- nethylpyrrelldlne L-tartrate; and
(2) reacting ©R§>2/ﬁélﬁz§Eyrrolldlne L-tartrate
wth a base to form (R)-2 hyl pyrrolidine free
base; and (3) reacting the )-- 2- met hyl pyrrolidine

W' tIH og? Léb&ﬁn%ﬁh?}%eg RN Y, vegpgx{]yo]v gH'ppgcrels%ji%% Ppelp::inggg {4-[3-

cond! t1 onstsut |C|ent
((R)(B)neﬁryﬂéyfrahdlﬂ 2%1)-propoxy]-phenyl }-2H-pyridazin-3-one:
nethMI-pyrrolldln | -yl)-propoxy] - phenyl } - 2H pyri dazi n-
8:0n8., -3 WD 2008/ 137087 PCT/ US2008/ 005702
PrEt er bly, the 6-[4-(3-hal o-propoxy)-phenyl]
' (N-3 -one is prepared by the steps of:

comprising the steps of:

(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1c) dissolving L-tartaric acid in the mixture to form a solution;

(1d) crystallizing (R)-2-methylpyrrolidine L-tartrate from the solution;

(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate; and

2 reacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base; and

3) reacting the (R)-2-methylpyrrolidine with 6-[4-(3-halo-propoxy)-phenyl]-
2H-pyridazin-3-one for a time and under conditions sufficient to form (R)-6-{4-[3-(2-
methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one.
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(a) contacting 1-(4-hydroxy-phenyl)-ethanone with
1, 3-di hal opropane, for a tine and under conditions

W@ afoBi1giognt to form PCT/US2008/005702
1-[ 4- (3- hal o- propoxy) - phenyl ] - et hanone; and 5 (b)

i ROt e A ol i) B R AR 3 Bh R red by

the stepd dofci ent to produce
6- [ 4- ( 3- hal o- propoxy) - phenyl ] -2H pyri dazi n-3-one. The

present inventi | S0 provi des process f ol

pr &Bhr i fgNEeyIL f—'zﬁ%aﬁgﬂxgw?%?ls-&f O W&ﬁﬁéa&it?bpmpane: fora
timEAPE R} Béhdidtis ShERSer o folR (-ﬁ«i-(jlmagﬂs,s@éyb?ﬁenyl]-eth one; and

2-nmethyl pyrroline in a mxture conprising an al cohofLn

sol(bent coatadting the drFe@akxtl o-propeay xbhetyl |-€thynomp twithngy dxalic acid
[ he hy:. ti t al f th 1 x¢ :
for § BiHR A 9ai<T eRBU o PR (A Io0t ooy Cr e Arwory-blspl)-2H-
pyri@aﬁgbl.gr{eon; (d) crystallizing (S)-2-nethyl pyrrolidine

D-tartrate fromthe solution; and 15 (e) isolating
t helhgrpyesent inverdionSYsoopmyeiday brogesses fadiprepaiing £t 2-at e.

r.ef erabl t he hydrogenation catalyst is a platinum
met PO BB P PSR bRl 1Y S vt Vi o
pl qh) Aydrogdnd)in@Rirflehyldbirelineg Rf Lmabhyg cotrdpeisiigaini alddlbl solvent

catalyst 1s 5% Pt- C. Preferably, the al cohol solvent
i s a @Aidahydrogmatippgatalysind net hanol . More 20

or - . '
D RoEORRikly bt thl By R UHEn b foe it YeinBiures, o
3: XX dissolvinPDeiagtasiblayid istlepmpanreits f@er 4 sslotoh;at
R s
Pr : ' dh_ = A= I; tdi ne

D o) oBlike ey ABNE LGS ol o RIS el ot 5006
ee .Préietabbyn shd lyydrogenatom caslystfis p phetinumorapal y s e Braférably, the

steps qf: .(f).recrystallizi t he i.sol ated . .
plata St i g D ity MRFk raeesbiy gfe Pmupicatghishis 5% Pr
c. recrystallized (S)-2-nethylpyrrolidine D-tartrate; and

h) optionally repeating steps (f) and . 30

Cpiiroesbiy thaesher sqee 1 armkre ofstiiob o] isthaselepMok
e BRI PG R b 6 g gy o sbou 21
to abBs@BE @ /()S) - 2- met hyl pyrrolidine. -4 WO 2008/ 137087

PCT/ US2008/ 005702 tionally, the process further
cofpeferbly, sie (3)is perdprasshi @pibiigry tapRe#uEpar ed ( S) - 2-

e e
- p\Prefotabili, the ikolated (Se2-mydthylpyrrolidine D-tartrate has an optical purity of
at le%SZt-ga)@/EIeﬁéhal en-2-yl)-2H pyridazin-3-one: H
Optionally, the process further comprises the steps of:
(f) recrystallizing the isolated (S)-2-methylpyrrolidine D-tartrate;
(g) isolating the recrystallized (S)-2-methylpyrrolidine D-tartrate; and
(h) optionally repeating steps (f) and (g).
Optionally, the process further comprises the step of reacting the isolated
recrystallized (S)-Z-methylpyrrolidine D-tartrate with a base to provide (S)-2-
methylpyrrolidine.
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ONN\NV I \''/ O\ NS 5 DETAI LED DESCRI PTI ON OF THE
I NVENTION Definitions "About" refers to a range of

wa 2008837087.0% of a specified val ue; for exanpl ePCT/Hg82008/005702
phrase "about 50" includes 10% of 50, or from45 to

Optfﬁ%all%Qfl éﬂo%gﬁ%iﬁtﬁﬁjrceﬁ%' %:srlt‘fl {e? otf%ogYecgé?éﬁgp}?gﬂared (S)-2-

methﬂpm‘felidmab actedte Into ah &f; sedepton hgamrg Ipeefbabbh2 -(6-{24[(2S)-2-
| east abo 50 rans. ."Crys lizing" refers to

meth¥osPHgO 1951t ﬁﬁ@gﬂg-zrmwhal% -wbc%éwp dpzigarne: ref er s

tada conmpound that interacts with the histam ne H3

eteptor as an antagoni st, agonist, or partial

' 15 "Het erogeneous catalyst"” refers to a

Aat on catal yst that is not soluble in an

vent. "Honog¢neous catalyst" refers to a

z $at is soluble in an al cohol

sol vent . Hy rogenatijon patalyst” refers to a

conposition suitable catalyzing the reaction of 2-

20 nmethyl pyrroline with hydrogen to form

O

2-methyl pyrrolidine. "lsolating" refers to separating
DE?A@BEMESCI(IPNON @F’PﬁEGI‘NV]@NTPO@dUCt ) froma
mxture. "Optical purity" refers to the proportion of

Defomtiommant i oner in a m xture of enantioners, and is
re sed as en tlorrer

" o1 V\:h h
AP ERRTE o e SR 10 8 § SP it v Fof AR PLS, hegphrase
ar ogbf S0°HRAFIL YL BF S, Qo] 4£0AR T OTEr s such tha

armaceutical product” refers to a
“Almhasp salnehtOreferstpo sl tCqalkyt Aladhad @n a meixtise df Co-Gsalkgl aleohols.
di seas tion, .or 8| sor i "Pl ati num

o e A e

“C z{lhﬁihgsre%@% BHl¥ing ¢ ?é%ﬁlhftd’fd?ﬂ refers to increasing
he purity of a compound. -5 WD 2008/ 137087

“H; PCEPIISIGa8) DO ETOD a ccmpotm;i that éiteraststwith the hpsamometiugreceptor as
n a mxture. "Solution"

refaélraggalgf}mﬁ %ﬁ’r{}gn?rl@%ﬁ?elaﬁgﬂflﬁ'g a substance(s) that is

“Hetdroge@@&is dagdlydratdfors b §$19J11‘6g§hatxoﬁ RetaWRt St 1¥B6t §610bIRIA an
an undi ssol ved (e.g., solid) substance(s). Al

putslqobal sabyenitr ef er enced herein are incorporated by
“Hongof eh&d %? %ai!aﬂls{ ’r}gfers & flﬁﬁ&ée%gtlo aftgg'st%lgt 08510697 an alcohol

solvent

“Hydrogenation catalyst” refers to a composition suitable for catalyzing the reaction of 2-
methylpyrroline with hydrogen to form 2-methylpyrrolidine.

“Isolating” refers to separating a component (e.g., a reagent or product) from a mixture.

“Optical purity” refers to the proportion of one enantiomer in a mixture of enantiomers,
and is expressed as enantiomeric excess (% ee), which is defined as (|R — S|/(R +
S))*100%, wherein R and S are the respective fractions of enantiomers such that R
+S=1.

“Pharmaceutical product” refers to a compound or composition that can be used to treat a
disease, condition, or disorder in a human.

“Platinum catalyst” refers to a hydrogenation catalyst that contains platinum.

“Purifying” refers to increasing the purity of a compound.

-5-
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The present invention provides processes for preparing
(R -2-nmethyl pyrrolidine L- tartrate or
W@ 303AZ08Et hyl pyrrolidine D-tartrate, conpri siPQr/Uk®08/005702
steps of: (a) hydrogenating 2-nmethylpyrroline in a
P PR SRS, SLER S Rk iPhen o . e
“Sohyidnd gferato osoleattadoyitmlinihg agubdtencafsy that i;at {eajt partially dissolved;
dissqlving L-tartaric acid or D-tartaric amalnthe
mi sepdriislpmay poptaing widissplved (4§~ &qlwgtsalmta}nfﬁ Y
(RAIZ p@ﬁic@ﬁ&&y&fe@éﬂc@ﬂ rl‘x@relm hilihéRbérafdll by reference in their entireties
(S)-2-met hyl pyrrolidine tartrate fromthe sr}umn
for dhpurpése§e) i sol ating the crystalline
2-met hyl pyrrolidine L-tartrate or (S)-2-
Des%@%’ﬂ%‘pyrrol idine Dtartrate. Ste a In step (a),
2- nBfeprbRNf ottt }irévﬁb!éjﬁxQ)G@s@é’st ﬁ@' pfe?aﬁngrmtzihﬁthylpymndine L-
conprising an al kyl alcohol solven nd a
tmmmdékmqtb)dpmladly@i) taftrate, zommplywtqm afe used in

coneret4eraRER b ulrgRShaf B LRl ? BHERRER A Gl solvent

Loui sand\@ydrégeﬂaﬂ‘g@eﬁtam;t benefi t of the pr esent
process is that 2- nethylpyrrollne i s | ess expensive

t he(h) eptimelly raneving thedivrogenationseataly  dranh thegnrigéiet i on
(
L

pur(dhas'adllfzmgr(lRaa methytpyerodidiredutaeste O€ (- Z-methylpyrrolldme D-
Si gma- Al dri.ch Louis, MD . The hydrogenation

cat al {p&iate &1 goé"%ﬁ‘ﬁgaé}ﬁleous catal yst or a
RekhGE H&& tél S(R)-EX R 155 Al dind Y 34096 29
cat@rysts ncl u % { )are not Eﬁrmitnéd to, plrkg{({g’r)lum
cat al ysﬂ&lpyﬁ;ohdpied&-tartratepl ati num cat al ysts incl ude,
S b are not limted to, platinumon carbon (Pt/C),
R3¢ i num (1'V) oxide, and m xtures thereof. Exanples

of IH@!EB%)” SMGh By AbNRE B HyBfdgdffed BE mBtBreBtn 1ng an alkyl

limted to, chlorotris(tri phenyl phosphi ne)rhodi

alcopw fokvens axrd shydroa¢npsion fatalyst. cBhea?-yethylpyiicline mls@blmn the

U. S ,Patent. Nos. 4,581 41 4,631, 315, and
hyiggEhagl Ry ot ey T RO B S L e P dr iRfAarich
Corp.} 9. 1@¥isdMO)MARinpp &t Béefit of 1he prasdhOaseesat isaRat 2-

catalyst is 5% Pt-C. -6 WO 2008/ 13708

metipdyynedpgos lase svepsive Hrangthesritartisg matasials sed farihe preduction of

® AR PRADIRAI IR ) o2 of Ca.- Coal kyl al cohol s

i ndihe d@drdgaﬁatmne:ambyst used ihehe teactlormﬁhjﬂ an phr,chﬁel‘l drood |,

comESRORERS S8 IS o S SR ! B

cataﬁ@{ e ﬁmgeﬁgéusr@gﬂ?ﬁ 8k a hMEf&gfeH&ﬁlfs %EQEJSV E)Ezﬁ‘f?ples of

al cohol 5 solvent is a m xture of ethanol
hydrogetioolcataMstsangludé, é.mabteynotdlhnteelltc,qﬂaﬂmmo(catdmts i Exanples of

m xtur f. et hanol, and t.h ol .at a rati
placifiu! eyt pElierSie aR Ko itiIB o i B b siboR A Blatinum av)
oxidd| &Rhalxtses MeRiof] Ex&nmegbﬂh&neéer@bwlyﬁmwmé hs@ke not

at a ratio of about 1!
limited to, chlorotrls(tnphenylphosphme)rhodlum (Wilkinson’s catalysts) and catalysts

disclosed in U.S. Patent Nos. 4,581,417, 4,631,315, and 5,670,437. Preferably, the
hydrogenation catalyst is platinum (IV) oxide. More preferably, the hydrogenation
catalyst is 5% Pt-C.
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to about 5:1 (v/v). Mire preferably, the al cohol

solvent is a mxture of ethanol and nethanol at a
WO 2008037987 about 2:1 to about 3:1 (v/v). Mre PCT/US2008/005702

preferably, the al cohol solvent is 10 a m xture of

. : V. .

Thol e sEHIERR indhe RabBh 8 £ -k sfecfipfortptre of 1
Cealkybalobhdll EXensleepf ((:a):glbﬂcﬁladhbls mlxltiemﬁt arerrt Bmaded Yo,

t he al cohol. sol vent comprises at |east about 50% (

methanol yfghanop dsaprepangl apd pebutanst-ePisfeariely abe 9lcobﬂlesobweebff§')vpnses

etha3@l. V}er@fer&ﬂ hé 8RSh soix@ﬂtséo H% m%gle/iﬁof eh;S}Fferrzkh?X/ the alcohol
reaction m’xture. e alc

solveanis i isxsure bf ttharsdl aih& ntdnlmmbl 9M2dre( prefgratdfy, thh alcbhaicvol\@nt isa

misfish g P 8aeo! g eGSR0l dpaiio OBBRTUNDY ! 1 S 1D i oMore

prefdtabl JU% alm%lyentga Qﬁ%l‘é/éf AhARD S nRIENOPHL & ratio of about 1:1
rea renmoved fromthe reaction m xture as conpar.ed

to ab«wteﬁcle(w/'c) adoxe. prefierabotidithed aloghatselvostak kynixtire ohahanchaed

A R N 21T M AR Y .

a m&%@oﬁ%ﬁowﬁd%@ﬁ&ml aurhtisof A¥ower 4.0 Wvig t he
reaction in a hydrogen atnosphere, or generated in

si tThe aendiel sgdvany may me&q:nt mfanmzspttﬁble agoumhaile siep () reaction
i el SRRl R SRRSO 30 e
readiyl EIgRMAAT MoFe prefdiblothe Slcbﬁélfsalmdcdlﬂplt%éd higag ABEATH Y

hydrogen to the reaction mxture. |In preferred
(w/ %‘iﬁ%‘b\‘: Reastien mixure, Mpesgusizabhy the alﬁ%‘?‘fléPWﬁ@It oIy at least

| 2

sboft 15 PR o L FASHI B S MER T Ao AT BRARRY SotybfBomprises
at lchbteaboud9 84 ewan) afrthe esactioromixtage. Notplely f Of-Ceadk ytal@hyls are more

U|table rature. .Preferably, the reactjon is..
rea@arr@apﬁ% Eﬁfﬁaéﬁﬁ?n e corwarea o aevm&{; e&aﬁﬁtt% Ci-

Csa%pﬁ@gﬁolp&gql%ﬁsmhgsﬁgat the hydrogenation reaction is
pérfornmed in a non-corrosive al kyl al cohol sol vent.

Anditheenydarpenttageedin thedygrogseation régctipnorasise adsled bathe reaction
. the product ,of .the dr nation re (i
mixbitg aPf S St by e irRRe BB i B eniairiphers s
gen&¥aRd ih Sitl fsﬁ&ﬁﬁseb}ﬂfredtﬁ@h@dfﬁHzlelg LFRACH WiFh NaB¢H) (28 Brown and
internedi ate salts. -7 WO 2008/ 137087

Sivasaiivaysp do@mo@émﬁocsi%@ 66)282;8) ah esptainoembodiments, the
hyd?%ggﬁgogx)rmacttf&g 1? o%%ﬁ%& a3 n%%a@é&ﬁ% thi;;gdtso LE Fmﬁg ?eatc?] gn mixture.

ogenat I Ieact ure era

In pﬁ)féiﬁélﬁﬁﬁ&idlﬁhﬂﬂt@ﬁthaﬂlyﬁlfogéliatloh&ﬂpétﬁdnfeﬂmﬁélﬂmosphenc pressure. In
hydr ogenati on reaction m xture after step

certm&n@&éﬁwﬂs dhegtsagtion is perfpymeddnngspeting rhysh@ggre Bpsitud) ,

ar
Pot oot dREHatREa 0B M RAR A ) 2Bl L pHatine
Pre&fabl)hylmmg@mtls perfaatedl ay sbidnh timysbegtufeut are not
L.terin decantin centrifu . In
cerAtidyantin st S PG RATE R P SR B ORITREOf &
perfBﬁH&i/ﬁCh #Dh- éd&dsmtalm aldbhb] s%lJ&ad I RESMEL a@amagébﬁihx fp}e%ent
are generally precious netal -based, an advantage o

progeheis that senprogua of the hiyslregeaation reaction (te., 2- methylpyrrohdme) is

obtained directly without the need to prepare or isolate intermediates, such as intermediate

salts.

Step (b)
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t he hydrogenati on catal yst may be renoved fromthe

m xture, recycled and reused in 10 subsequent
WhowB03meAatL i on reacti ons (see, e.g., US 5, 554, BGBUS2008/005702

(Schnel der et al.); EP 1 739 104 A ( Kobayashi et

g%ep @j;s} QB @tﬁ?&%&q% gltn sgétpe(b%,‘h}%w&ro g%ﬁ'ilor(l A?taggﬁqlremoved

fronLt}te&fytlﬁ'f defativni rda@ionDnixaurt a Preferablydtheshydiapenticectatalyst |iB9
hydr ogenati on reaction mxture to form

rempt ferm thedey dspasaation reactiqy) maxthgeatisr P .(@r .Pa?flﬁ@%lw ﬁ@ﬁ (b) is

t
peal LIRS PR, bRl e e . REade
heteusgedeouElvetalyst. aSmitaﬁle:maﬂlods for rémbwng ding krychcgexhatnerecbtalyst

. .the, present..process.my bge ur chased. from comerci a

inelydsypBES o iR, e Rt e, pie cean gy, 48 O 20

embBHﬁlflé?ﬁﬁ, }ﬂ{é/hyd}(tgénw(l)r%dtQS}stf@féﬁ?&beH tysﬁlﬁﬁ’tl(grﬁ ) Wh$le hydrogenation
honobgeneous. |t the solution is no honogeneous

catalystsgue gersrlbyi preciansimstabbessd, paadwaotags pf thetpgessot protess is that

i S, preferabl eat e di ssol ution. .
the s P Gyl R et B BB, e ity PRl il rpped
sub§e§ﬁ]éﬂt h§drloBéhation FedciiphPises, A ¢ AUB S, H4ET3I(S6hricidér REal.); EP 1 739
ydrogenation reaction to be isolated from the

104p4ela(&q yashpet ak)),§aiyelishman.«t ehe/. i €atod: 6hemadP8.ild4(1),
159ﬂ%§d This makes the process sinpler, faster, |ess
expensive, and |l ess wasteful as conpared to prior art
processes. Ste d In step (d), (R -2-nethyl pyrrolidine
L-tartrate or (S)-2-nethylpyrrolidine D-tartrate 30
Mcryst allized fromthe solution prepared in step
(C | i
R SR DRy TR B-pRp AR TR Mo SR il oy ation
reachom mixtoee todboi acolutions lIfetpe delirediprodnct tsa(IRD-@Fmethakpydolidine then

L-BRS e By e P BesiTod predit f+ OireoHe Ll ol e hea Pagrai

amd(@)lsedA"DheiU’tahﬁﬁh Bcid® @garﬁﬁ¥ PR Wde@th e pres¥Riprbldsé fay be

R)-2- nethylpyrrolidine L-tartrate or
pur@@edzfrqmtc walcsloumeﬂée g} Simmar AldgichiGrp st Bt [ooisuMOn.

| n '%F%%,Z 08/ ﬁ %PHP? In'SEep §2O§ggq-g%17c{%§niﬂu8n%ﬁée solution is not

honﬂgéxﬁa@hy(d anGon@diﬁ’s tuBsotrd paftida), théSblGEon is preferably heated to
crystallization. Ste e 5 In step (e), the crystalline

PrOl(lfPt}deSSﬂlﬁtlﬁlyl pyrrolidine L-tartrate or (S)-2-

W{d&i&ﬁ%@% {):Ptgg ?)ré:s)é{ﬁtgg éée%g & ¢ %ﬁt ﬁ ?8%56}‘}0? gecwlrf: I}S %—
metmpﬁydlmer epatedén iheﬂ@ﬂfdgﬁﬁaildnsreammttﬁ bt isoded from théeeaction
. sol utjon and isglated in step

mixpyre laq, prgrtp% Q%fg'p%n pétarataa% ampn Tgtsexﬂalfeé)the ]qu@ws (sm)lplerl ffaster less
expe(n@vezadaqgmmerfﬁpis'ﬁ % %ﬁ%yé& sesrystallized

fromthe solutlonln I SO atedin step
(e). Suitable nethods for 10 isolating the crystalline
St (R)-2-methyl pyrrolidine L-tartrate or
e -2-nethyl pyrrolidine D- tartrate include, but are
notn kte d)e(k)tpmei}iyl ﬁ'fdlﬂﬁme Oesaitel i#4S)-2mskthylpyrrolidine D-tartrate

. centr I d]\sl ant a
is crystallized from the solutlon prepare 1n step (c). If L-tartaric acid is added in step (c),

then (R)-2-methylpyrrolidine L-tartrate is crystallized from the solution in step (d). If D-
tartaric acid is added in step (c), then (S)-2-methylpyrrolidine D-tartrate is crystallized
from the solution in step (d). Any suitable method may be used to crystallize (R)-2-

methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine D-tartrate from the solution. In
-8-
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of the present process is that the product can be
isolated by sinple filtration. Preferably, the

w@ Ros2318t hyl pyrrolidine L-tartrate or PCT/US2008/005702
(S)-2-methyl pyrrolidine Dtartrate is isolated by

cert{uﬁ) h‘g) Hlxﬁ(ﬁit? tfler érogl]lt%(}?ﬁgu%{tg? ;% éé %ﬁgsciléts taﬁ?the&gooled to

induze ’iyatalli SO, (S) 2-met hyl pyrroli d| ne L-tartrate, and
the isolated (S)-2-nethylpyrrolidine D-tartrate is
likely to contain sone (R)-2-nethylpyrrolidine
Stelﬁeg artrate, which will reduce the optical purity of
i sol ated product. Preferably, the isol ated
( R)InZtepde ) Hepyrystalline ( Re2-nietliydprred idinek -tartrate or (S)-2-

- 2- et hyl pyrroli.dine D artrate has
medylbyirglgne by BHEACS efiitelt L see gpdhia pAmAR SIRo) then (R)2-
metlzlﬁﬁifﬁ‘él?(ﬁné Radrafeishyyseifizeal th AR dotdi®hntihdtep (9?' ar(dsi}solgted in step
O nethylpyrrolidine D-tartrate has an optical purity
(€). df Datarthe@aatid 3048dded in kep €)pthefi é?)abhgcth)tllbw'rolmm Rttaxrate is

oy l.i di t ]
eryspal2<a 0 A SR it Eatelsitp e n R (@n Suiigble gugthods for
1sol£ti-Hg'Thé’ cBktaflinel (Rg&tmétﬁ%p?ﬁohéﬁé L oRAtat@deis)i20nethy§iyeR%idine D-

pr esent F0Cess ari ng
tartr@ﬁ)mczlud@tbhyaqum bmitgH te therlag,tcﬁamémgs adyengrifuging. An advantage
of tﬁ[c?ﬁrre]%/enf ¥{ocng 1% Eh)%?gh%?rg&uc{ al ebe fgol%%\(/i%m Iggfe%%ﬁtergg%lﬁ [‘Pgreferably,

the @R)- ﬁﬁihyﬁf}trfohdﬁm-ltm’trﬁte oY Q@Llaﬁieklwlpsﬁfblidﬁw(lpamﬂamkysolated by
conduct ed at nper at ures bet ween C and

filtratiqqy It ésunslﬁ@t%iéb%trth% 1Sehteélf(Rar§rrpetéﬁ@yrrﬁlléanﬁédtaatﬁée is likely to
r

conf PRy 208 Rl BV L B e Bl SRR foticin

D-tqrirare iigiBlel g tpeamain tsomb §R)-2-amethdpyrsaidihe D-tastrase, tieh will reduce

o AR AT B s TR Sl i v
-taﬁ@te OP(S(ﬁne&ylﬂWf&MkMRQ{th'kﬁg ah Bﬁﬁca@ g?nqty dffat least240% ee.

desired may be converted - “or
Momgrmtabw thrl 1soiat¢d (R)-éendshylpyrrdlidine éstaﬂtaltfnq (fSD-ée base

e B S AL e, Y, o

isoldte® @R)bﬁ-ﬁﬁ:t}fﬂ%’yrhﬁlcﬁlﬂqﬁftﬁhﬁ@ driS2-nbtiflPyreSiRind D-thAfite has an

next = synthetic step without isolation. The nethods
optigrd purifybelcat leasedWogee applicable to both the isolated

2-met hyl pyrrolidine free base and the

2-nmet hyl pyrrolidine free base generated in situin a
Optioaalcdddé@tional stépsr €. 5 Thus, in certain enbodi nents the

process further conprises the step of. reacting

i s dhstnEePenirosesRERIRIERATINEAR) arrﬁ@hxlpt/gpllihgﬁ & fartrate or (SD -2-
metﬁﬁgz&%}ﬂﬁ%@? tQMfa&é’lh zﬂﬁg?{rﬁ?%%ohélfr% t‘ielétg 1§um1£e|§ ifexpPfisi®e 4R non
corrpSye Ragaith yrhcb;o‘lvcdts ¢ambe cGuichzbily abhd gespémsivelyseonducted at

this r ctlo J but .are not to, . .
temwﬁ&rﬁ sTRPHFRTS B 250G e oifis g Srengraion Sbd pae rermediate
B Moby bt e iR the RboBsidh %m;tmﬁé&&hfé%edladekydeﬁmw Batalyst
e.g., 10 triethylam ne, dii'sopropylethylamne), and
recyeling, @nd providesaarod @ ithat baebe isp by simplefilération anchthen used in

subsrea%-{;' on 'san| ude, but are not limted to, diethyl
SHABY PEIG 3P chl or onet hane. In  addition, the

2- makehiydlayd pRIdubl 6 tiraR apRldafh 28 FERPrRYSAF r om
t he correspondln
methylpyrrolidine free base.” If desired, the salt may be converted to (R)- or (S)-2-

methylpyrrolidine free base. The resulting free base may be isolated using techniques
-9.
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tartrate salt using ion-exchange resin using

procedures known to those in the art. Preferably, the
Wpe@paswe’ (R) - 2-net hyl pyrrolidine L-tartrate, RG)U2008005702

met hyl pyrrolidine D-tartrate, (R)-2-methylpyrrolidine,

ro . ke T RUORVIACHLCDRE B0 Wi L Sl B e e
synthetitsdtep witkout I&Hatadn. Tl’(banaﬂhﬁdsud&cnmﬂﬂidrhﬂ ard applicable to both the
. .enantionmer 25% (50% ee = ((0.75-0.25)/ (0, 75+0. 25) *
lsolafefg%meth pyrEolf %ge%bawpfiﬁ@eweml@m@mq rpecbasc ggperated in
s,tumgreggmgxt&g be used as a reagent in a subsequent
syntheti c process. For exanple, when
( RjThas, nntchydlpymbodlmhmrethh-ptmetsr ﬁlrtdaeﬂ@)nhmﬂemgleastep of: reacting

e QBB S Pnlne okt ot Bl EhF 51 IR i
base’ t%i‘)?&h@é‘(ﬁﬂi heﬁ{)@ﬂHﬁﬁld%é’BrWQﬁn&f#lgyﬁ&‘icﬁh@ OFFikable BAWs for use
m nor ~ di astereoner(s) formed Tromt

in tIﬁSr)eathqmndyd@m atei it Hented o, penmempmdy ddenide; glkatidnetal y

u flcatl 1 of the or di astereo f or dfrom
hydRiidet k-8 o RlorR wBRidH balessab R Hy SR A ef e
trietBEhinGR) dﬂéﬂbk&pylétﬁ%/ldﬁ%id) ethd thixeurédihdiddedSuitable solvents for use in
(R) - 2- et hyl rroliding 25 L-tartrate or

this fegption métudw W ereonqtdiniéediior diethy hetberang diehloromethane. In
add&plglg,(r:t)eﬁé g %néad)}ﬁﬁgn?ll&% ﬁ‘feg bhise éaﬁ bﬁ é@ﬁ rgt!eﬁ ﬁ%:ﬁpﬂ'% fc)lgFrggponEﬁh%

er conpriset

tartra@ Ghly asiag homemmi&reslﬁﬁisﬁtgqﬁoéeﬁhreg meWhyb fMosé & thdiafe
L-tartrate or )Z/l_é,pyrrolldlne D-tartrate; (9Q)

i s&referaply. fhﬁé’r?léaé?‘i/gf)aa FI} aoyrrlidmeetariratsy 6D di ne
metl?'l%ﬁg(ﬂ dHEDS %.rt&?e? y@)' -2 %Qetﬁ'ﬁh &1%55 Q)k .9 f‘ﬁlg%}g}%;r}cﬂ@ﬁe has an

optiona repeati steps
opti¢dl purityNAOIANOE) 4 8¢.0BHis Iﬁﬁﬁhbﬁﬁ@ﬂ&/rﬂﬁj b @iantibmestm@ptifutds, 75% of

h R) - h |
the ffurs Sk BT 4978 G & & (0 B D0 754 27 100%).
This(18Vel lo$ Pﬁﬁ@fﬁé{ sl Surfierdnt foi 'tﬁe%}b@uc‘f% bodsdfQ"% reagent in a

recrys 'l zing the isolated (R)-2-nethylpyrrolidine
subSngmeamt symheelccproc(dsy E@nmqahmlqawheoI(R)iﬁﬂsetmllpmroluéneL-tartrate
| ude di ssol v

havip@ 3h 85 8en! paiity DRSS is'ish I Wb st g amBEL AT ingigh adiionat

sterdog€/i0 lcenter($)N@e $OActioh Ml tpRodiice ARk k¢ ¥HdiabtbledmletsOBad the minor
Sui tabl e recrystallization solvents include, but are

diastgrromer(s) fasmed dromythedAbR-meshylprirelidipe éfa@rbatscryoqu@nng ordinary

unﬁ a%fo}é%tfﬂ{el xhé Pgigtse D e?{} fdfﬁt?/??r\?/n@kh%g??et an%ﬁgangdlne'

rreﬁh&lmgher 184 of opticil @nﬁtyl iy dediled, the obysiecal (IRI)-zahetthplpyrrohdme
| vent i s an al coh sol vent conpri si ng at le

-taﬁm?r (%%l%twwrrehg@? Ikgirats mpyrhst e etpllized. aTP%fFfoée dp
certﬁf?@h%o&m"enfs‘%h@ R)‘é‘:ssﬁr% fHhe) corﬁ@t‘iﬁ% Ct%ﬁ ﬁsgéfr ably, the

recrystallizatfon solvent I's an a ol vent
coff riestysigllzing tha stoladd(R)-2- ﬁ@%y@pdrr@hdufe letdrtatelor 45)e2-

met hano a.ratio of apout 2:1 to about 3:1 (v/v).
More ™ ¥E’¥F8][5Th§}elq ¥ €xryst al | i zati on sol vent is an

al ¢OhebladiY e REcre QARSI D -AletyBR T ol AIBRUL - tar&&e’o& $)\2-

of ethanol™ and nethanol. 'More preferably, th
recr)lscth}'lpb’lzrahdl@nDstﬂW@nlands an al cohol sol vent

ﬁgﬁﬁ Eﬂoﬁgleyreps %sggste%gqﬁtang(zg(v/v) of ethanol and

Step (f)

-10 -
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15 about 1:1 to about 5:1 (v/v). Mre preferably, the
recrystallization solvent is an al cohol solvent

wW@opns®8hg at | east about 90% (v/v) of et hanoPCHOS2008/005702
met hanol at a ratio of about 2:1 to about 3:1 (v/v).

?}Q)GIH é(e%e(ngl p(?/k rﬁ@t&&ﬁ%ﬂﬁ {i‘ﬁe rf;at['tgact% ?} t.%)—zﬁglethylpyrrolidine D-

tartlﬁﬁi syl i etlep @é)rie rdorysadilizeait eSuitableswdthddsdkor ﬁmr)tsadbhzang the

isolafgg PR)d?ie{q%pé@g%}? H'éﬁn -t%rgfgtqrcﬁmiég% _\'/f)?%pp Pf grt?ate include,

but 9RGRR hhﬂ d & ss%ﬁﬁﬁ%ﬂhfe li'éyleﬁ tart?ét@ EQE abA ¥u1taBn:esolvent and then
recryst i Ze met hy pyrrolidine L-tartrate or
cooling the-subition tpprancdte diysellizativar Sumbée resryssadliztied sblyents include,

o et Bl A LT o S T e o

alccﬁ%FQfl%rﬁ‘ Goﬁl r1§h§ Qﬁleﬁit)abé‘tﬂ@O@glv/W @ff hA ¥ndPhRMHaHSS More
isolated (R)-2-nethyl pyrrolidineg L- tartrate or

prefegiply2 Ihﬁettehtwlsp;lrzratmm dmlngltux amalcokxtl solvant qvglmrsmgcﬂtllmt about

70"/?@ ) frﬁgtg ?ﬂff %éggat{ Q{JE{ gftg Y outy5 1 VU\?) More

preféEa)bi)Z ﬂreeﬁebbylsﬁmzraabﬁ cb10ent B arl ﬂ&éﬂ(ﬂ%@lvbﬁﬂioﬁhﬁ‘ﬁmg'ht$éa@;t3about
has an optical purity of at |east 85% ee.

T0% Uy xahetpael i BethabPlaeresd st hde abots Sh(dr). More
pref%ﬂlgw, {tlﬁeﬁ%&yﬁ%ﬂ%{ﬁéﬁ %ﬁg%rg?g !11'8 %&@ggf c(oglg%smg% $ee5t about

90% (Wv Xt khnol md 1&1@th912(5+ Qa6x¢é @)}é‘feﬁbﬁﬁp/&he rettsﬂjlbﬁhlzlaﬁo@ﬁdleéht is an
of sufficient purity for use in subsequent_ syntheti

aleqhpheqbuens somprigingat lfastvbp%c?@% v 2thee] arboeBIDglst 8 2atio of
LoRAL MRE! | e&9staflllStion solvent is an alcohol
sbobt | FAGER PHLC AR MYE pelsblp B asiahDion solyept iy an gleoho
solmycdv@rrsa@atht abvoait 80%anwHe 01f Emanoltamdmmhm et4 haaelo of about 2:1
tic urity of the (R)-2 methylpyrrolidine

toagg‘{tz;’rf?"éﬁe or (S)-2-nethylpyrrolidine D-tartrate.

After two recrystallizations, the

(R -2-nethyl pyrrolidine L-tartrate or
_t_eL(_&)) 2-nmethyl pyrrolidine D0 5 tartrate preferably has

ndRRlepE: o ekl Zanony Poaiang PP vaRe

methylb?ﬁblﬁcﬂh@DOfartfaﬁ isAsolelely SﬁMiHl@hie@Hoﬂ@ &t ib@Anfifdhe ré@;;stalhzed
an optical purity of at |east 93% ee. After t ree

tartiatecsaifgneinda, put aremet limied {aRfiltpringgedengntings and ¢omitnifa gmg
Pre%Fatg%?ﬁaqglfegry?{all z%h (3%?31&%?{;'18%%@941{19 I Nt t% &f (;S{) %tgrgg}hglé)yrrohdme

an ‘o of a
Dtd‘v‘trﬁte ipisefaeddathyl fyltratibe. i sol ated recrystallized (R -2 10

( S)S J%étﬂ%o'ebgr'ﬁ%gq ol it i )0 Aanelregpysiatligation sequence
acctin ttbf SQFJT (qtgrtlcli ggﬂzytrefgr%%ﬂ?rovﬁg ﬁBLyélaU(rR)-(fﬁ)nethyll/Pyrrohdme L-

rec ysta the "('R) - 2- net pyrro
tartratet QII(S)’ Emmetbylpylﬁﬂ)dlﬁ@ Beﬂatt;dtcp!ymmg ardopte:abpmatrytcrfat east 80% ee.

Mot SpRB, et PeRRInG R sl oy Rl ifane p-

tartfaRBS1aR8 it fep gg)%s ah opiet buAs csffa@ 1da§08 3% @6. An optical purity of
recrystallize R) - 2- msthylpyrrolldlne L-tartrate or

85% & mzamethattyth@yramrlen@mr@n@cpmtttutas moyg than 93%befsthe maxture, and

the B HRutoRir i it R R R e F AFP B pgzau g g5 -0.079)7100%)

which is often of sufficient purity for use in subsequent synthetic processes.

Step (h)
-11-
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use in this reaction include, but are not Iimted to,
anmoni um hydr oxi de, al kali netal hydroxides (e.g.,
WG omsasmoBYy dr oxi de, pot assi um hydroxi de), al kyl BEfi/H82908/005702
(e.g., 20 triethylam ne, diisopropylethylanmne), and
m
e b driEp ity ] SR04, Rl RlEoatBh sHAfnid . Uebs (0 and
@) eﬁ&ydfe rap\&iltcdi ate! armorettinggsao inoleasa doi dptloml puiring of the (R)-2-
pyyrolidine free base c enerat d from
ltldla%ﬁn‘%

metbﬂem‘alrdrué%{samaﬁgor Skl rreinglpyEp rirg. Afe hEYRye
recry@alliPathbak r}? ERP%ase ﬁg&@%%ﬁ%‘?‘g?us. nﬂrﬂ&hﬂ%%rromﬁﬁe D-

esulting g tec ques
tartriateqpaeferablyt fes aardpticaldmiriy of atrledsk §0%tdee More prdfamblyythe ibalated

reerfq e (O 2aPa OGPt RStE RLSES sty P e pfatate has

an BREAIpGAN & & RO st Ao liated &cry@atlhyétm Rk (R)-me

ree base and the 2-nethyl pyrrolidine free base
methydpwralidine Lrargiateon ()-3-methplpyirohnding -tarteate B ferably has an optical

o A R B g R -

metﬂsqf,i%mﬂﬁer DlthiateoraB2trh@hylpy RS RERE DiRrttAé hay anco;ﬁf‘claﬁpumy of
the present invention also provides nethods

at leﬂ$3r97f7n%rlbﬁeraﬁortlh@‘l)ze%%thljfllwmoqhﬁ Mh&mﬁhsdpmﬁ&me L-tartrate or

(S)- %onp uﬁ}ﬂ%h#ﬂeeD %nta; ﬁﬂefe[galflgy” @h& Pl%%éi'%% e.

-12 WD 2008/ 137087 PCT/ US2008/ 005702
(S)-2-nmethyl pyrrolidine D-tartrate obtained after
Freehases (e), (g) or (h) may be used. In certain

eméﬁﬁ'f the ¢ %éﬁxd}gﬁmﬁgﬁtﬁ)rﬁxﬂ}?&?@ﬁ ?g&gﬁeﬁétt HiBYsoRfed

to transfdrm rtrate
recrpstal{isd (Zi)ﬂemh’gliymyu'rodnldmél Inearfoate ar ($)ad-mednlpyrfadrding Ditartrate with

abate%% oYt E@%’nd' PUFSIIES 3r(<§§ %%t/mrrabﬂna Suitaple bases for

use [HEABREEACHBR iudyy bﬁ?ﬁr@ hbPRmYed B, amARstRurl hy@dxidNalkali metal
exchange resin. This (R -2- methylpyrroli d| ne or

hydio8)deg (et $ndigy dlrydthwkim eptasmvanﬂledrqxgtﬂ),eall@dammep fepar ed

i e RS A S RS S PR for i

this Eéﬁ@ﬁm Piclude S5\ Ao ndftﬂﬁﬁvﬂedl to, JhBthyIﬂéther AndrdiéhiGrdRlethank N én
- et hi}/l pyrrolidine or (S)-2-net hyI pyrrolidine

addlﬁ%ﬁh@ edngshylpygokidiae fige bassi qag b Leewaisd srommtheiserresponding
DTS4 AR T SRR s BIAIOMRSy UL B v,
whéhe IrdSBuRingi feee@dsé may be isolated using techniques known in the art.
Preferably, the free base may be generated in situ and used in the next synthetic step
without isolation. The methods described herein are applicable to both the isolated 2-
methylpyrrolidine free base and the 2-methylpyrrolidine free base generated in siiu ina

reaction mixture.

Additional compounds

In addition to providing convenient methods of preparing (R)- and (S)-2-
methylpyrrolidine and their respective tartaric acid salts, the present invention also
provides methods for incorporating 2-methylpyrrolidine into other compounds, in

particular, pharmaceutically useful compounds. The (R)-2-methylpyrrolidine L-tartrate or
-12-



10

15

20

150CFFFFF F" NI --~ NFFI/ 1)"", FFFNC
H3C H3C C H3 H3C NN LI' ONJ N,1 HC HC O CH N-N CH

w@2®833708Dr 3 ; and R2 is CH3 CH3 ~N '-N - BCT/LIS2008005702
; 20 or a pharmaceutically acceptable salt thereof.

2% etgﬁgéggﬁéﬁﬁ%f’ rf%é-{lg] Wned afte r?s%}{so(% I(g% @Gy TeLORE

certatembodith e, iadliinikiabstep chet&e rcmhwﬂswm nM@bE@@?x/aﬁ)ﬁBrMﬂhe @na-
be adagt ed for use wt

mettq;ipylzoh@flﬁ rtsgﬁraﬂw @Dﬂén@hykpsrobdmﬁmw selt fgmpiato the

cor@ORRETE triaf RN AR FRD TR AP PRIt o (] 2By pyilidine
respetitivel pdryoed thomxwyijthp b ebagel c}r-aa-lorx exdhapgeptesmz iThec@)bxyl at e

metgglgglg%]; 1ge Bg@%&% ygwﬁ(gé—x awa crerol\écl)lgt% or I;’)?ép%rse%l nb1| rpxtu may
ther{l@ uséd W@f)%gﬁyd' ﬁlﬁﬁBéﬁ'o&’ﬁhﬁ{na@@tuﬁf cdRpIRHIRYOF Old tl@,glésct:ammeé

free base be added, and the m xture heate
recapmrlgancﬁsohnswnlrﬂ'ﬁlearteactl on may then be cooled to room
tenperature and partitioned between Et OAc and water.

¢ R GRaRele: PR IR Ry B PE BT ERF AR ol acpared by

the RRESIARS % Rt&sséd May be B§mﬁ‘e@t@@ hrﬁ@%fﬂ}qeé@f&%ﬂtdg@hﬁﬂar{c@or inverse

give a BOC- protected amne of fornmula (I1): N
agogs(qﬂ fprmula (I):
X
O
NP
‘\/N\©\ : @D
o/\/\R2

wherein

R is
F F
o L Or > or
o) F F F F F
F N"N
F O O
F F F NC H,C
H,C
72
”3“‘{,7’( Oﬁ Nﬁ( me—CT
’ 7 O
H,C H,C

R?is

ey

or a pharmaceutically acceptable salt thereof.

IIO

-13-
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I~OR2 CH3 CH3 ~N \N wherein R2 is or 6 (i. e., the
conpound 1, 1 -dinethylethyl 4-(4- { [3-

W@ 2Rty - | - pyrrolidi nyl)propyl]oxy)phenyl) -BEDK82008/05702
iperazinecarboxylate or 1,1- 15 di net hyl et hyl

e L)

met@ilpmolhdind iile desm‘ﬂmdnni o 2007/009’34 1¢ bhd magbe atléyed g use with the
reacti on with trlfluoroacetlc acid

(R)-?anqtbylﬁmﬂhfgﬁ? %@2@6&%& ygroligine|preparpdg accqgdande; Wity %ozegomg
Sk r § e am ne of

procfgg)sl)lr3S OF& 11 pé%\rlél St0 hhtﬁ)gb&gﬁrelegg? tﬂsﬁeth B {%lﬂgar boxylic

chlaaeprdp oy éphehyld i3-dxaqt qnpd:’renncnacbwlaﬂe dissolved in 2 butanone may be

4- (1-azet.i di nyl car bon ben

proydgd B etumsBTac. bt o Bmety prlding or (92

metﬂg}@&ﬁ&icﬁ&@ﬂé@bé‘se% fbe ddd@B! 404l the mixture heated at 80°C for 24 hours.
3-triazol e-4-carboxylic acid,

The Teatidh mayHhen be—l:qiwchmbemaemaclbwy hmctpaunelnedlbetween EtOAc and

nme | - 5-0xQ- rr.ol j di,necar box
wardf? SRS iorghinit Risne PRAY B AT AR Bomipr it i vidug purifisd s flash
chrotSerdphOahd thEAHHS %ﬂ%/ﬁeﬁgﬁomblmd and concentrated to give a BOC-
di met hyl - | H pyrazol e- 5-carboxylic acid,
Inmzdsdamﬂwuﬁﬁ@@@ﬂzéﬂb acid, 2,5-difluorobenzoic acid,
2, 6-di fl uorobenzoi caci d, and 3, 4-di fl uorobenzoic acid
to forma conpou f forpula (1). The
1, 1-di net hyl et hy | -0Of- nfrﬁg-chloropropyl)oxy]phenyl}-s-
0x0-1 5 pi perazi necar hoxyyj.ate _used i n thé¢llpreparation
of the BOC-protected am ne @ ormula (11) can be
prepared by reacting 1-brome3> prepane Wi th
1,1- dinethylethyl 4- (4-
hydroxypheny¢g - 0X0- LHyi per azi necar boxyl ate, which
can be pkﬁgi?fd by\c alytic hydrogenol ysis of
I

<

1, 1-di net hyl - 3Noxp- 4- {4-[ (phenyl met hyl ) oxy] phenyl

whe}élﬂRZE’é per azi negar b al(ge. M‘fé'c‘éﬁlp%ﬁﬁﬂ PQ diﬁl%ﬂﬁf'le%ﬂylbﬁlm {[3-
reacti ng net hanesul f onyl ch oride wth

(R methylt ipytyiicinyiyropdlyapksoyBhoky pipscadiaecabpsylate or 1,1-

T T A T
plp&&mﬁe%afb»ﬁm@ tey et ey eThy BDO\Bro{técnlhé RPN ARS Ephpdud loB fexylla dl) can

yci nam de, can prepared by reacting 4-

ther] heprmeyedie: gwlP}) myt}onawnh Tqa\féuquqﬁ:tle g} tofornyn aglngef fpamula
nnd
O
HN
K//\Nf\©\ (I1I)
0 "R

QHS CH3

wherein R? is or . The amine of formula (III) can then be reacted
with a carboxylic acid chosen from 4-cyanobenzoic acid, 4-(1-azetidinylcarbonyl)benzoic
acid, 2,4-difluorobenzoic acid, 3,5-difluorobenzoic acid, 4-fluorobenzoic acid, 1-methyi-
1H-1,2,3-triazole-4-carboxylic acid, 1,5-dimethyl-1H-pyrazole-3-carboxylic acid, 1-

methyl-5-o0x0-3-pyrrolidinecarboxylic acid, 3,5-dimethyl-4-isoxazolecarboxylic acid, 1,3-

-14 -
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t hen 2-am noethanol. 15 As an alternative to BCC,

ot her nitrogen protecting groups known in the art may
Wh2008881987 Exanpl es of suitable nitrogen protecPCHES2008/005702

groups are described in Geen, Witz, P.G M

T.W;
LT AE SR QL8 SR 28, 90 il e
acido2 6tdifuorobervioicostid, and Besdiflnosobenagie sadd fte forpr £ panhpsaghdaot
20 conpound of formula (1): O RN~O N (1) ORz
fornpaldi n Rt and R2 are defined as set forth above
conprising the steps of (I a) hydrogenating

_ _ stel . oo cohol
2- MR Bl ur{46{(3ﬂcmb%ﬁoﬁ>?5ya§?!pﬁizggl(}%l§% goho

sol vent and a hydrogenation cata
pipesgrtinesagiok ylatearsod iimthe tpnepakat dnad éeaB OGhprotactddyaning 06 formula (11)

e S S e e PRy L R e
t . H H . H ..

R B kL b by i i SRR e

hydtogenalysiaptl, 1 haethylathyh3-oxpd/ {1108 ny PCThy) edpB 762

piper e ERN gt i BB Buita Ry Seail R By Ky REgs wie

1,1-Hﬂﬂet@ﬁéﬂh?p@J-hyﬂrﬁwdtm;[zidg@m@I{e;-t he steps of (I f)
recrystallizing the isolated (R)-2-nethyl pyrrolidine

[(PhenylgicthyAloryIphepylygmingiatia jcagbamade, mdueh eandid prepaged by BOC

- - 3 y A e- - I - . . .
prolg AT 1 SR R L LR BT By Tyginemide, which
can berpreghared by, reddtimgidaM pitnybneth gl @tydaniline aithrchlbesaefydthloride and

prepari ng compound of forrmula (I): O RN~O N (I) O
the a‘i‘@‘%ﬁ@P@i-n Rl and R2 are defined as set forth above
conprising the steps of. (I a) hydrogenating

2- R YAIRVEAQL kO BOQ) othehittdgeR P%émfdgsér%s%o%ﬁﬁm art may
sol vent and a hydrogenation catal yst; (I 'b) optionally

be usesholiampleshef suitable garegen protectingl greupsfaro deschibedrinGreen; T.W.;

Wutz, P.G.M. Protective Groups in Organic Synthesis, 2d ed.; John Wiley and Sons: New

York, 1991.

Thus one embodiment of the invention relates to a process for preparing a

compound of formula (I):

o)
R1/ILN/YO
'\/N\©\ M
0 "R

wherein R' and R? are defined as set forth above comprising the steps of:
(1a) hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
(1b)  optionally removing the hydrogenation catalyst from the mixture;
(1c)  dissolving L-tartaric acid in the mixture to form a solution;
(1d) crystallizing (R)-2-methylpyrrolidine L-tartrate from the solution;
(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate; and

-15 -



(I c) dissolving L-tartaric acid in the mxture to
forma solution; 15 (1 d) crystallizing

WQE{)OSBS’JO&I hyl pyrrolidine L-tartrate fromthe sPCTIUB2908/005702
(1 isolating the crystalline

ek LB 0D O 00 T e

of fonoula de (R) 2 met hyl pyrrolidine; (2) reacting the
(R).-2- et hyl pyrroI|d| ne with a protected am ne of

f or Fi$ Brocgsyymayeptiquglly furthey eyclydehe figpyefin PG is a

pr cti rmul a
(1 105 PRy e ot B0 B AS, Brr
gr aup) f risolatimethe rredrgsihlhdech(ﬁ)rﬂemfhyﬂmmﬂdme(n-Italn)ratbpand
forman am ne of fornula ( -16 WO 2008/ 137087
P 2 PSICHL T PealRg-StspS Gnﬁ @®-11); and (4) reacting
t he am ne of formula (I11) with a carboxylic acid
c hageRothePEmBodimbal) aRERF&tlonaElatbs to a process for preparing a
4-(1l-azetidin Icarbonyl)ben20|c aci d,
conpoyndpf fomopkdéhzoi ¢ acid, 3,5- difluorobenzoic acid,
4-f | uor obenzoi chaci d,
1-nethyl -1 H 1, 2|3- tr| aéol e-4-carboxylic acid, 5
1, 5- di met hyl A e- 3-car boxyl i c acid,
1- met hyl - 5- oxo- 3- rr;\pl idi necarboxylic aci
3, 5-di et hyl - 4-i soxazo boxylic acid,
1, 3-di et hyl -1 H pyr azol arhoxyd . aci d,
2, 3-di fl uorobenzoic acid, 2,5-diflubrobenzoic acid,
wh&elﬁwlahhm@ra@mﬁfeucas 361 rth 36 émgprgmg HELRREBEOI C
acld to forma conpound of formul . Thi'sS process
may(lapt |ln'|daigeyating' 2Hmethylpyirelie in laemstlep soropnsmgalq afcphol

tal in sol ated (R)-2-nethylpyrrolidine
SOIVIEHVH%IS Oge(“'f1 %‘}c%]é’ ating the recrystallized

( R 8y medphivhayy feﬁidv%gnﬁelh fg&ﬁaﬁioﬁ ;cafilydt from e mixture;

opt| onal 'y repeating ste il ) and Preferably,
t he(lpk otdigsolvig brtatgrid ari @O eAmstumato méghmlomm ch

g_erqg)s t & s?aslhzmgt(ﬁ%prgetﬁyfp%crgp (thne L- tagfaart]e(::l frgr%tth\e/ Isct)l}/m
(6-d&rl (led?amﬁg mebmskaﬂmdacmrpmemyﬂp}lmyﬂdlneal Jatirite2- napht

hal en-2-yl)-2Hp zﬁ)l dazi n- 3- one. process for

t he
pr dpBr atrF%Frﬁméfthft 52 wﬁhyémmhdsnedeémra@éﬂth pbagg to prov1de (R)-2-

27. 6-Bronp- napht hal en-2-0l can be treated
met\%ﬁ??ﬂﬁlﬁc@ﬁ%w table trifluoronethanesul fonic reagent in

t h&g2pr e geantiag olic @)-Bnganilpyrbdsind with a@voteeediamine of formula (Ia)
trifluoro-netha ulfonl(é: acid 6-
br ono- napht hal en- er. Exanpl es of suitable

trifl uoronet hanesuILQ)/rw f gents are,
P

wherein PG is a protecting group, to form a protected amine of formula (II)

L
OTNTIRY

3) removing the protecting group from the protected amine of formula (III) to

form an amine of formula (III)

-16 -
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20 for exanple, trifluoronethanesul fonyl acid
anhydride, trifluoronethanesul fonyl chloride,
wWORERASPBT ri f | uor onet hanesul f oni m de, PCT/US2008/005702
trifluoronethanesul fonyl-1- 7H i m dazol e,
trifluoronmethanesyul f gyl acid anilide,
trifluoronetha ul'fony aci d-2-nitrophenyl ester,
trifluoronmethanesulhQnys | acid-4-nitrophenyl ester.
Exanpl es of organic b are, for exanple,
triethylam ne, diisoprogytgtire™g?
dii sopr opyl et hyl am ne, 2, 6-1utidine, (IH}*?}"& ne, 25 and
1, fafli azghin n%%@ilﬁmé P FURRBL (1] 2%&?@1 4 QFbdx 11I|&€1drc‘f16§én' 28k 4-
can be acco I shed in any sui [ e organi c sol vent
cyarobengrlie scidf 4-(sezetidilydcastminyBheszoar a:ld:l-ZZCﬂﬁluodmbmtmy lacid, 3,5-

.,ether (| . d t.ol uene. b ..
it fnatiogaids A ARDroiRBRE Atidy b O A e 2 e s g gyl acid
1,5-8R&Rhy1S AL ZOIEDJ-caﬁ?S@gIP%:%cuﬁ Wik &RYyes-oxd-B- %@rohdmecarhoxylic

2008/71370 PCT/'US2008/ 005702 i norgani ¢ bases are
acidk3palimetyHdo soxarpleGmBox s @eid, ds3ddinteshyli e pyranele-5-carboxylic

scid & S ARRFOPPEURERI, 2 Bl R pic kPR A OB na

3,4-diFRiordenidit BEA S0 Bitth BESMPARIndSTifsrRAagPhat e, at I ow
tenperatures. The preferred tenperature range for the

reaction is fromabout -5 Cto about 0 C. 5 The
t r i FLRPeesTErayApEentihofwrideniorknde they Sers-dapht hal en- 2- yl

R R S e S e

VI rqyg)t r ii§dlatorgathe r@rﬁtzdhz;tgle(ﬂoé acthylpyerolidinaiptaetrate; and
Si umwagisgtrlfjurorb?é ‘i 2-vinyl -
, 5-9PHPPRIYIERGALng SEPs §or ol ane, di butyl

VI nyI boronate The reagent is used in an Anmount of

fr oRRRBYL t};lelqofge{lggg@,qyllg/gb@nt to about 1.5 nol ar

equi val ents relative to the 10

trifluoro-nmethanesul fonic acid 6-bronp-naphthal en-2-yl
est/mothergpmpaund, whichelemengiratesrhistgminga3 receptop ugandrﬁcawty is 2-

L0 AT Py YR 2 S8 AR on.

OnegRbddiss ot theprlepabeon eﬁthmiovrmhnd $s ddsbrabeal in UK 2008/6256007.
other solvents that can be used for the reaction are

n- propanol , net

- |
Sulortomo ad o 62-Oh i phrepe ‘éﬁtg BRREY ta&lee'fr&tusmetb@esulfomc
reagefSih lfﬁ@ 191%53?1‘3@ %f &n oxgénr%l HaSd f&aﬁrb\\/ﬁlﬂ: K’trlﬁﬁ&%rm%&éulf&ﬁE amd 6-

exanpl e Na2CO3, and K3PO4 al'so can be used. The anpunt
broroé-naghthalew-ary sstat. cEfamplehef suigable itfAusremiethanesabfouic reagents are,

nol a ival epts t out, 4 l.ar . .equi val,ents )
for anile Falti Bt pRaPe . HEEE R RlER ifony! chlorice,
N-pReritEifRofoaRiii dhes 8 fomgnide, @FfuBfometlatR slilEsH31110 tHiiﬁudazole

acconplished in the presence of a palladium cat al

triflggramgthapesylianyd agid awlide srsf@orm@fsthemnﬁp@y a@é@hmagpg enyl ester,

. i
ey BRSO ERfe b o,
example] tiidehyldmine ahﬁopmbylamﬁhd, dﬁsdmopylethylamme, 2,6-lutidine, pyridine,
tetrakis(t r| enyl hasphi ne) pal | adi um PdC12( dppf) 2,
andﬂu&cfilz:ﬁbwzpo,i 4% BRITE 2. The preferred
pal | adi um cat aI yst is

t etﬁh@'ﬂ:a%flbﬁ bﬁhﬁ@ﬂécgﬂﬁﬁ%dnﬁ Eu@éﬂiléjmgamc solvent. Examples of
2- y an

Br ono- 6- vi nyl - napht hal ene treat
sultz(blR) scventy dry IGHClp dimiethy @hrﬁrQBMl@;)eamd atll@he\/\'/l" lnehreactlon also can be
li.thi um
carrlfdpﬁ %162112)@ asic ?Pzi‘gﬁr%a‘i”%eﬁe an i %rgaé{l%(ﬁsje 15 Pseszorzeg(ample suitable
nmet hyl - pyrrolidi ne. The net Ezd described in
US2005/ 0256127 may be i nproved by
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preparing (R - and/or (S)-2-nethylpyrrolidine in
accordance with foregoi ng processes. 2-

whe@sn3®svi nyl - napht hal ene nay t hen be react edP@i/UR20881005702
(R)-2-nethyl pyrrolidine anion generated with

inor%?{@@lg Eb%g_s %%%il%'ff@)‘;, Nal—ftf@;, Nag@b3,sl\lfeldl§l‘,baln% tﬁ@ﬁﬁe. TR p[?éfgyrle&i Solvent

is tolagiiet Tigpieally? thel reactidnyib hecdmpiBhdtyin-tiptiasie! dodditens, for example use
2- Bromo- 6-vi nyl -napht hal ene nay treated with an
of telpgneandeiGry pasawwrl.pap?@% AulRWemerrtues- Mg preferred temperature

rm%r%ﬁ%}%kg%%?h%‘g fﬁy-sgﬁyﬁb-%h?- 2-met hyl -pyrrolidine

. Preferably, about 1.2 to about 2.5 nolar
eqUlhedti@nom-metham)sufometakid @brom:d naphnl@lar-éym sger is@pnverted to
t he The reacti.on 08/137087

2-biggpr RSB RDT VA FAcLan My ViRt HTPEITAR tepecqh Suitable

vinfirFRIESborae Yﬁg%ntsfa% f@@(ﬁﬁDk;% pgﬁﬁlurﬁﬁ‘sﬁrmﬂrrﬂm&%ﬁﬂte 2-vinyl-
ether (MIBE), Et20, and Breferred sol vent is

4,4 6éttpt§m@|thmk~ LB é’ndIQX&WOIaTFhehWtﬂLMIWI pronptemTihg reaggniisused in an

sol R |ne .n.a

am ol BETR AfbpCL Raler el Y P8 3 el ol B pelgtive to the

trlﬂﬁ&otlhétﬁaﬁd@hl%m@ Acids- &%ﬁﬁﬂné})hfﬁdferﬁ@y%dtﬁn Tfpicatlpr ®BRestion is
5 vinyl - naphthalene Alternatlvely it is also

carriadj qua b} @ Pelar eiganiciselvens fersamplsanpleahobagdg-tesic solution, for

exa*k&}yazmgﬂf%*;%a??g llﬁtgcl)ﬁn 2& pr %‘LH&L %{t hanol ].Fﬁ%mples of other

solveaBahdt@an bs uswicfontiel rsienaie b{pk@punbb mﬁrelmﬁﬂ,ahethmol, and

otheg B aibokels T BTG G 0ONSE DB BN bespHbonate.

Alt&ﬂéﬂv\éﬂj SMHes s s, for ek%gielﬂlaﬁ@i @rﬂrl%lidﬁ%@sorc%h %E 'u‘é@d e amount
Brono- 6- vi nyl napht hal ene conpound.

of me@aiwlatbongtecfon@o wergttips is from about 2 molar equlvalents to about 4 molar
t hal en

equlrvafepﬁ(rﬁlggve %tgg ?Ip Huoro methanegul}omct: Q(Yld]6 lsr 0- nap %ha en- ZOW ester.
Thekedotioh &s chgﬂi@hﬂ?d@lhh hiRd Srsetret bF a phlbdibm Chhtyt ARE Y brpBit amino

rolidine may then be reacted wth 2H pyri'dazin-3-0ne
base, donsxemiptie sedheasdusihy lghine, dusopropylamlne and the like. Examples of

palibt ook R A s AC S S s iAo one
tetrdk@(RIPhBAly  phdtipBine fralladind, PACHedppl), OIEdiSl§(?ﬂ3H)9 aptl PRSI LCH;CN),.

suitable salt. The reaction is acconplished using
Thegpefgiyed pailadium sat@lsy%ﬁéetr%u%grwbé&xlafeﬁsabmﬁ}pélla@u% pper

catalyst in the presence of base. Fromabout 1.0 to

b L) - i ' ) . .
gr ?Jfagoé%é r6 elw{};l}? Irn\agﬁﬂﬁla}é?h gﬁ%ﬁl['e%fe(dé\%m arpé'lf)'-éj—ﬂ'éiﬁ}lwﬁme anion
gengmisdovitiephotyliteivn? toyprpviee Hy[l2} (6¢HRpmR- Hwhthylenﬁ%*yndth)dl]-ﬁé—}

meth iRy e it fesCRhesti F5300sH2sh P2t Ga¥ BR ERBroved by

pre}ﬁf‘lng R }-RHR g‘f—@lﬁ/&lﬁﬁpyrfr&[dlﬁ@% efc@&@ﬁhthﬁ‘fdr@%@n@H?ocesses 2-

are not I|n1ted to copper (0) powder, copper

bromm%vlnﬂlenaphﬁla&mpma*y then bpreaeted ewth:a;p(d?éﬂ r(nit)hylnym?oaéme anion
gene %f%o rV\I’It éonu hglrlﬂ'l’t »Pf %Pth(el 1%%[% atée to vpc?e 1 i’i- -bromo-

napEtgipen- jl}&ﬁaqudmeﬂgn p@fﬂbﬂ&ihe( Qlﬁroﬁﬁe@-&h@l naﬂ_l'hﬁalene may treated
pref erred copper. catalyst is copper chlorid

withsn()- %ﬂ@@ylkyr@wéme apiqn gapeeted widhy pxb&lltséhthsmaﬂo ewy&l [2-(6-
brorﬁ@%@fﬂ%&&lg g”t@%tefﬁg%y ¥ﬁ&?dme Preferably, about 1.2 to about

2.5 mbhay Ieﬂlul@ﬂ)m'@ olﬁER)QXI-Imqnblylpplmlcﬁlmare bxadrfor dse rebctiom. tEielreaction
| igands for the reaction include, but 25 are not
limted to p- dlnethylanlnopﬁ i di ne, pyridine,
3-picoline, 4-picoline, gdroxyquinoline,
7- et hyl - 8- hydr oxyqui nol i ne,
7-n-propyl - 8- hydroxyqui nol i ne, 1,10- phenanthroli ne,
and 2,2'-dipyridyl. The preferred ligand is
8- hydr oxyqui nol i ne, which is
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used in an anmount of from about 0.02 to about 2.0
nmol ar equivalents relative to the 1-[2-

W@ eeobngee? napht hal en- 2-yl ) - et hyl ] - (R) - 2- net hy| PEE/D82908/6D5702
i ne. Preferably the base is a 30 netal carbonate or a

typlE';ﬁ{fl lﬁ&?ﬂsﬂgdon &rorgmgp&@erﬁe@r Eﬁxﬁ{i’l b?ﬁﬁt ﬁ‘letha/l -t- butyl ether

assrum-car at e, ® sodi um tar bona and so
(me EbQt axd DME The mpefefred seldeiltds tetnahydroﬂnsxs (THiE). The n-
f r om about

but] g Seed 100 ﬂﬁ@&%@?ﬁﬂ@ﬁ Eparrafdioe ot qmticd fashion,

typlélal{ (aQIrQﬁ\QﬁP 3R 18like s@luﬁbﬁ 1seéd|a¥41 L THD sk 8)-bio%o-6-
ro | ne e reaction 1s -19 WO 2008/ 137087
vinyR@aphiBAens/AAesT0 elyatapalpd ssitrblt atadditke dHEdolution of 2-bromo-6-

vinsk SABEBRERe G SIPUBE RESRICLOR MY PR IHEE s DRgur. The
reacNoﬁ\rls' é&b@iﬁf}héﬂeﬁ% Hﬁ%%omweﬂﬁéﬁ?ﬁr@Mgﬁl%ll)dinmﬁlperamre range from

| acet am de ridine i coline

about QO‘iCetﬂ 4bost -2@rf’é|3 Frrm labes. 0 3rh>eah9r1é@ é mn@ldr eqtidvajents of i

oo FiR e RERFETHBE,© L hry S eA i m et inedRg  ne
result ufidl % L[ 2 (6- Brdﬂxﬁﬁhgﬂmtﬁﬂeﬂ-zlyﬂ))eétﬁyll}lf(ﬁ ,azqﬁetﬁylopprmhdme

about 100 C to about 1 C. The reaction typlca Iy
can _be acconplished in about 10 to about 48 hou

Wh diketlhl2-(Eeliemogipphthalesndsy Bredley L k- %Gtﬂﬂé’d Pb’ﬂolzémemaYathen be
f
L R
yD)-ahylj-naghthaeedud } - 2§bpyﬁdmam—3-bne caxpogide whtdh ddaGe further
S LT T
one Oglﬂﬁﬁei (ﬁltu%jmkoa %ﬁﬁé?@aﬁal&ﬁ i NEpre AP bPBAE! From about 1.0 to

Al ter nat Ive
abouzt 1( Smplar [engRglemsmét(Hﬁ) p}'nd}gzm-&omd are-useg k@latewmltye {2
ri daz - one,.ac ent b
brome BRpABR a2 PR 2R bty B REE A¥ Bl fotafRPcahbe any
sult%l@-&%p&g&atal&ét' £ e%}nﬂétoop&% (DZR8BystAExh Pk of Buitdbl catalysts
exanpl e, the neral procedures and Exanple 31, or
for thﬁyeastlmmcwpg)abaré not gm@@@ tecanper () pewdengoppes (Rishloride,

co @ K FRRYE Loopl (1Flele st B8 6 ¥RR WnPer ) s govrer €0

chlopidoMiofifert (N besmide suppei (1D iadidetobper (I1) oxide, or copper (1) acetate.
6- Br onp- napht hal en-2-yl -nmethanagl |1s treate

The preferyed erpperieaialigie corpsp e Fhigadeet bous R&%a%w@ "0 molar
equl_}@él'_tffs de cépéle t%l’ygﬁ/éjré ﬁw\&éiaﬁ% X ﬁl@ﬁh(/Zh(?l l%%m% I%Aphtﬂalen -2-yl)-

pyr i one I's acti
ethyi;]bﬂ]@f%mbm,yl pyudlidise. tlosypidsent s(iR)bl@ligares Hyd qhy reaotiomincéude, but

e ared l accordan e.wi.th th
are S Enj g pay BBy nEgyridisd PSBA{RL FPisblips dpigpline. &
hydl%RgdlLﬁH@hneSV-%’éhﬁlfQ hgza}o@qLulﬁmler ACHbPE-§- H?droxyqumolme 1,10-
(R met h rrolidine L-tartrate wth a base

phemantrplike, @ d@VﬂSIY]py]fhe(ﬂmeHﬂé ligandois @vh)@]e@(ngmhphewhlch is
use:c{S 1%1'%%?12%3 S a%ow (5 5‘2 to ae})out & Bmo arneeqtul?yalgn\fs re?a{t{vgltcr)] the 1- [2-

(6-bZom Gl En- m;iljnathyl] (RY- erﬁéthylleolwhde HrBiekdblR the base is a
napht hal en- 2-yl yridazi n-3-one. Thus one
metad epdenate of agictal w&q&ﬁ% T eefﬁmpkq GEsiaE ¢asbenate PREESIBM carbonate,

e
sodis BRI, Bt o Pl de, T prefemed bassispprgs cgppae
whighyis |uslalzllnrm&rmm1 of:ﬁﬁmrabsuﬂgo tdabous 2épaolat ecﬂdlvaénts relative to the
rroline in a mxtur

0 enat 2-nmet h
125 R g AR a2 B Sy LG e iy BoRias oibb Eeacta is
cat al yst; 19
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(I'b) optionally renoving the hydrogenati on catal yst
fromthe mxture; 30 (lc) dissolving L-tartaric acid

W@eooBHs7BT aric acid in the mxture to forma BOI/US100$005702
-20 WD 2008/ 137087 PCT/ US2008/ 005702 (I d)

J
O e A
sol\(ehe)malﬁdﬂ lattlamndthﬁmcermtmN' dingethRforRranadd) N+ melth}tlﬂ)yrfbmﬁnone
-tartrate or. (S)-2- thylpyrrolldlne D-tartrate; and

N Nsd(nzeésly e%ﬁﬁela@ﬁ wgict% 3cmy01216prérmsﬂ 1§36 thglike The preferred
solvent ]%rdfl{lét}l ﬁﬁ‘xﬁ(ﬁﬁnﬁe p@ ’P}éﬂl@z{l (IB)regctlon is a(%cr?mphshed under a

pyr c ontacti ng
mtrcﬁ@)l aﬁnm;ﬂmhl;el, pyd tlmlrezd:itma niixtuae {srhehtedwd tdmprratbas ef from about 100

°C.1¢ 10 0% ot HeIRebUPY Bt<el EErbb St GRS FALHSI Y t0.apput 48

houfsSWenttﬁe reac PR oAy Yét&y ind@Ridshsre; a]TQ)n(-@Qt):r miscible solvent,
reacting 2-brono- 6-V| nyl - napht hal ene Wi th

for ©Rmiile etbyhaceaya, ioadddid nEheoorgaisy soltiomisvyashpd mothi adbnime dqueous
SOlu&iI'(])FIQ{())E gfagxp}gﬁgg&) IGanJstoY | t&olnt ohrlo rTe]rtsgltﬂ)le sal’%j solution several times. The

orgdRP I 1E1R ddied | a)nd%hyédtra?e'a 5@ Heks RYgivOthe ProBucOr
1-[ 2- (6- brono- naphthal en-2-yl)- et y%

2S- nmet hyl - pyrrolidi ne;
1- [Aliqreativieliys 2n@pti-HARYA: rget%-yly @mthmzbmteﬂwl}-awapbuhplen-z-

yl)- %f{rbg liﬁ'é{ l(q-z’i- H’vg X rng g%ﬂl g ﬁ tanoQﬁ%%tg ﬁrocﬁihﬁaf desc&bed in

US 7, 1}513 8R9,-fAEH mecdzm IOOB @ﬂ&astTh,l fSr amrﬂplel, thagemmllpmmkihges and
further |ncIlI|1deth st eps, of ; recr alljizing t

Examplg 3108 2pRpthsr sHitaRla Rorsayrs %wrﬁéowdlp&@ts cgActive agﬁ)nt tiefly,
for i)&ﬁlﬁ(% bR - Q G B/tﬁ%ﬁlah %gﬁiceﬁg)sm% BTy prNibdinae -

rate; and optionally repeating steps
corre$pondimg ad(g)}lol A@Blrd)mombhthalen-ﬁeyl -methanol is treated with 3(2H)-

yrltgé%llfgﬁl)rﬂeo{;rc%pggtggg ?e syl Slsgo S%ngtp%t)«{ﬁgfﬁycﬂg }b tetql?'l)-napﬁt}%e/llen 2-yl-
]- 2}@1)9{1@42% B%%t\bﬁicﬁ ns thﬁllatedaﬁﬂl 5 Qﬁﬁidafégs&hthrs‘i&idate (R) 2-

napht hal en- 2- a suitab
methﬂpf/ltf@ﬂ@il@ftrﬁlﬁhhﬂe@@h fpmnacedrle ag@xdancmﬁpﬂha fgregainp signsl &) to (e),
t hat

an roduc usikng,the
witaP iR op B SEPE B 10 B AR RE RIS T 2 e by BRERE Iy tareate
witla Base to provideé (R)21mWRyBALidFéq8 provedbd USROBS s ABEné@Preacted with
said (R)-2-methylpyrrolidine to afford 2-(6-{(2R)2-methyl-1-pyrrolidin-1-yl]-ethyl}-2-

naphthalen-2-yl)-2H-pyridazin-3-one.

Thus one embodiment of the invention relates to a method of preparing a 2-{6-[2-
(2-methyl-pyrrolidin-1-yl)-ethyl]-naphthalen-2-yl}-2H-pyridazin-3-one, comprising the
steps of:

(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1c) dissolving L-tartaric acid or D-tartaric acid in the mixture to form a

solution;

-20 -



10

15

20

25

o N~-NOoho ~Np VNNO. ; 1VO~A~ N-N/ ~N'NO
( -a0"",, WTo O NLNNLCNON.eo N " e& ~ N
WORNSOX®ST 5 N -'f 0 &F-fo 0", r& |-, N F F LARCRUBR0Y$i005702
t4 0 | F~N- FOANOWNODP “,NeNt Nyjc~ N op-

% +,Q O : . ) Q. ~ ~N .~ .
1 US TFBNiEB R pe bl S S R B Botidine
D-tdttrate'frdmh theNoNtion;
(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-

—

methylpyrrolidine D-tartrate; and

(2a) contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;

(3a) converting trifluoro-methanesulfonic acid 6-bromo-naphthalen-2-yl ester to
2-bromo-6-vinyl-naphthalene;

(3b) reacting 2-bromo-6-vinyl-naphthalene with (R)-2-methylpyrrolidine or (S)-
2-methylpyrrolidine in the presence of n-butyllithium to provide 1-[2-(6-bromo-
naphthalen-2-yl)-ethyl]-2 R-methyl-pyrrolidine or 1-[2-(6-bromo-naphthalen-2-yl)-ethyl]-
2S-methyl-pyrrolidine; and

(3¢) reacting 1-[2-(6-bromo-naphthalen-2-yl)-ethyl]-2-methyl-pyrrolidine with
2H-pyridazin-3-one to provide 2-{6-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-naphthalen-2-
yl}-2H-pyridazin-3-one.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate; and

(1h)  optionally repeating steps (f) and (g).

Additionally, the trifluoro-methanesulfonic acid 6-bromo-naphthalen-2-yl ester
may be obtained by: providing 6-bromo-naphthalen-2-o0l; and reacting 6-bromo-
naphthalen-2-ol with a suitable trifluoromethanesulfonic reagent.

Exemplary compounds that can be produced using the methods of the present

invention include:

Ioges Whae
O & “

o"\/‘hts ,\’N@Ovr‘é
Fﬁ:rfmb

gy 77T

OvNé
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OONN F~.Ni FFAOFI NOKkK:~-Nz a O™~N. F
pArMf ~N and 5 WO 2005/117865 al so descri bes

WO @BAsiose- 3-receptor |igands that include a 2PCT/US2008/005702
mat hyl -pyrrolidinyl noiety of the follow ng general

f IaIII OGA O1 ~~rgYcc NOIII vvhereinAis
dofrom R3 R4 N\’T\Po (CH2)m_\ n X" !
o’ém ~ R5 1 N A3 RB A4 A5 10
ereln ,Ll% 2; nls R3 is
hydr ogen orqovve lkyl; t is oPZ R4 is

drqgen or | ower al kyl 23 \/\ﬂ 2008/.137087
/ 005702
LN '\,N

QOMN

o“v‘n

5 ; _ VNQ;
N~rC ‘@XN’YO
o LN
o{f) NQOMNé ) F Oo'\/\;\é
OO Rogriy
F \@ovl\é OM'{S
N~pC N~rC
(Qi L G ,/C'j C
N N@*o*\/ﬂ{& ”0 Nmovhé
geasy oo
o LN
F Nng\/\@ j Qo’\/‘
S o
’ﬁ N . NN ;
Oo’\/‘% ©0v®
10 :

-22 -



Xis O S. or NNR8, wherein Rg is hydrogen or | ower
alkyl; Pis O, 1 or 2, R6is lower alkyl; sis 0, 1
w@ro08/13@8d 5 R7 is | ower al kyl. Conpounds of fRETLE208/005702
Il can be prepared according to the Schenme 1. SCHEME
1 \' \ OH HN or HN /1 OO0O= A\ N\\ No HO
O/ /| HOA NSO =\ \V NI\ VNV / AOQ

'ﬂgff upling of oAy IN cids with amnes is
Ni del 3‘@5 ediin literat UM he procedures
are known to tH@e in the art ( ion conditions

desgribed in literature affecting such reactions see
r exanpl e: ConprehensQve gani ¢ Transformations: A
a Functi onal 51;19{ parations, 2nd Edition,
Ri h Laro)}bZ gW N;@ Sons, , New York, NY.
1999). ht hoi ¢ 'di\oa-lﬂlﬁonveni ently be
transfor the respective am de t%¥ough coupling
(R - or (S)-2:net hyl pyrgol i di ne 15 that has been
e aree i n accordance w ©regoing steps (a) to
fi D or without o s (f) to(h)) and
rea%tln he (R)-2-nethylpyrrolid L\/a rate with a
base to “Pr&vrd4 PR) - 2-methyl pyrroli & ne.NAny suitable
coupl i ng agent can denpl oyed to effect the
transf ormati on. For exanple coupling reagents |ike

5 hVOdﬁggZﬂﬁ gi §]|m8 gaz g‘b?? ﬁ]ls@g?nacb&jzceptor ligands that include a 2-

tﬁ 1€ B3O EHeOBM bW hbl £apediti:m de - 24 WO
e 2% 3702# Fgﬁa},USZOOSI OO??O% hy%['&)chl oride (EDCl), 1

- [b| s(di nmet hyl am no) ne
1H1,2,3-triazol o[ 4, 5-
b] pyri di ni um 3- oxi
(HATU), 1- hydr oxy-1, 2,
O benzotriazol -1 -yl >N,
tetrafl uoroborate (BT
wel | be enployed to affect such tran

wherein A is selected from:

R ' R%
N7 CHY)T N ?<\N/\(CH2)K\
Ny
n Al t A2

7

R2 t!l
\T\t/\;\ @]i/\ Q/;\/
or
p T s
R® A4

A3

osphat e

-benzotriazole (HOBT),

, N -tetranet hyl uroni um

and the Iiﬁ can equal ly
or mati on.

10 wherein:
m 1s0, 1, or 2;
n 1s0,1 or 2;
R’ is hydrogen or lower alkyl;
t is1 or2;

15 R* is hydrogen or lower alky!l
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5 There is no particular restriction on the nature of

the solvent to be enployed, provided that it has no
W@osn3mwsef f ect on the reaction or the reagentBCT/US2008/005702

involved and that it can dissolve the reagents, at

e s S e R

ang t he ikOkeor Typi cal ly, a base is used with the
coupling agent. There is no particular restriction on
t hék nat Uf OVt aflyd base used in this 10 stage, and any
base co nj inthis type of reaction may
eqﬁallngg eﬁ%#oygd here. Exanples of such bases

i ndt’ude it tidvedrlaiidydmi ne and dii sopropyl et hyl ami ne, and
the like. The reaction can take place over a mnde

ran tures, and.the precise react

Corpiis & frBURdI i tEnirentecs L g FRet e SHTE. 1t 1 s
convenient to carry out the reaction with heatlng
from anbi ent tenperaturesppipgEliux. The tinme required
for the reaction nmay also 15 vary w dely, depending on

many factors, notably the reaction tenperature and the
nature of the reagants However, a perlod of fromO0.5

h to severas ,4 I usual 'y ufflc t yield the
ani de der e %k enpt pPb for the
pr eparat i 2 hydroxy paphthalen-2-yl )= ( 2-

met hyl'-pyrrolidin-1-yl)-nmethanone is as follows. A
m xture of 6- hydroxy 2-napht hoic 20 acid,
2- (1H benzotri azol - 0 yl)¥1,1, 3, 3- tetranethylu’onlam

tetrafl uor gbQr ate N ethyl diis ne~._and
(R or (9 -py’?’rolldl&e t hai En pr‘@ed
In accoreanse ¢h th regoi ng_p , 1S

preparQQ in 10 nL DVF is stirre ours at room
tenperature. The mixture is then concentrategd to
dryness and 50 nL etlhyl acetate, 30 nL watef and 20
mL NaHCO3 ag. (Hﬁyﬁlis added. The aqueoliO#hase may 25
then be extracted wigh 50 nL ethyl acetate apd the
conmbi ned organic layers purified with colum
chromat ogr aphy on splicg. The product fractigns gay be

concentr at ed to dry ess and triturated tmncv wi £h 20
nL di et hy, 2 and Nz |
under 50 Practlce of hod \wi t/h
(R) - 24 I|d|ne or (S)ad ' rrolidine

prepared i n accordance with the nethods descrlbed

herein wil|l
Tﬁwpw d??a%ﬁ agids with espngrds wjflely Jpsegibpdimlitepature and
the p%hédu?&té?@ﬂﬁ’é\ﬁn & thoSe EE @ YFor reaction conditions described in literature
napht hal en-2-yl ) - (2S- et hy| - pyrrolrdrn-l-y%) met hanone
affecting-quch repgiionsien forexaswde: mlpp]@mp@tyg Organic Transformations: A

Gulg;(%;%gﬁﬁﬁtg& 6%%% }e%%rﬁl 18? dgpé ;Eéht @;{ do 8 ’L1a3}38? John Wiley &

SonkINdvAYOFE NBY I ISOONEOH yliogarPdgaphtHdee 4did egmdiﬂelﬁlahﬂ)obe (S)
i nternmedj ates are reacted with an al coho

tranfgpmgd t thereapgaitvs ralide roughgouplhiegwih (Rht%\?%) 2 mepthypyrolidine
thati"Iﬁﬁs ﬁéle{ﬂgrtg%a?&ﬁnsa)ég&]aﬁﬁcee Qlfx tHe cfgf‘er in rs?epg'rg%e[h)(?) dr%ﬂ‘rout

ure an proce OS e
optiommal Bi’eps &D ta (h))Fond reactittg the (R)eDhicthydpyardziims E-be&dalenmth a base to

ol B SN S e DR S
the E&iﬁ?&dn‘aﬂéﬁ %%ﬁ%ﬁ%@&fpﬁhg Ph%entd Tile FA Ich dny IRigHAB14CDI),

Larock. John
N,N'- dlcyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropy1)-3-ethylcarbodiimide
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Sons, New York, NY. 1999). The transformati on can be
af fected by enpl oying reaction conditions which are

W@ 0oR08M0§7 utilized in the so called "M tsunobuPCT/US2008/005702
reaction” which is knovvn to those in the art and

hyd%cﬂ%r%éegﬁﬁgfljg?e%{sgg Slankth % e re{j)e 1?41-33%1&&%31})?4,5-

reacti o ani-c

blpy@abniah63 )oxmeﬁhﬂuo@dnﬁmemﬂt@a-mgmg 1-Hyldir@MyKY, Imhmpbtiriaeole
such as i but yl phosphi ne, triphenyl phosphi ne an

(HQB"[()eOal?Fdlzgtr@izgzbyl Ndﬂ% ,N]d trameghyluronium tetraﬂuoroborate (TBTU)
o RSP A KRl Bt & Ptk pansformatep,

pol ymer bound), tetranethyl azodi carboxam de and the
| i Kheranisanogmtticaedr restoctiondnytha siethire of thasblvent to be employed,

r.a tions |like.tetrahydrofuran (THF), .toluepe, .
providEXiTert BROMERTIERS A (o FFERon PR tegefEshisgnolVed Gid that it
can Hﬁ%&l‘v@ %ﬂe%age%%t bt 164dt @) sée EhtEntNRk A Fle®forlsiRae EM@EEts include:

be enpl oyed, provided that it has no adverse effect

DMEndmhl@rcvreetbmedﬁ)@%),tdn@cme,aﬁléﬁi @d theylibsé.viggicablyl, a base is used with
can,di ssol.ve,t he reagent [east fo sone tent. o

the SqBIRE 3EETtG nerkrs 16 BRCSpRLESisyER o (e paOER{IRE Bt used in tis

stage SIS HAECEommMBAlyt3ed I B t§8e bERAIA MALBRRNIF b ethplSyed here.
not critical to the invention. Anbient tenperature to

Exapplesiof sneh bpsavingludg tagihylepincaand difsperopy kethykninecadrtbeilike.

o]l S BHE V0 B AL RSN B AR i

tempdrtub@isiiioe cifical fethe eﬂ@rﬁnbﬁ It Havav&tientao p&ity oot thé rdacton with
0.5 h to .several days wll usually suffice to yield
hea&lqgefrgl@squg@it SRR RNESLO rgdwg The tig feap}r%fortﬂpfereactlon may also

L

of the 1@agents. Ho@e@er; a peribd b fobml 0.% h\to Mdwerdl Slays @ill ugually Guffict to
. -56 WO 2(()108/ 137087 PCT/ US2008/ 005702 As shown in
yield de dedyaliVei ng al cohol HO A, wherein A is as

descri bed above, is reacted with the nethyl ester

unasie Mehﬁ%’i ?kbc%@@@tfbpﬂhe %%}ﬁlta&ioﬁrbﬁf %'Jh‘@%?ﬁllaph’thalen 2-yl) (2-

cl eavage he ester e | nterms |y formed acid
meth N i e RN iR EalloWSEy Bt dhyL iyt eankoic
. has .been .pr rdance
amd‘rhg r(ggober%otgl 24 1 Xlgﬁ?{jgéet(aryetfx vhuronium tewmr%fﬁlor r1)orat ong1L N-

eth}&dlﬁbﬁro&)ﬁl)atﬁlﬁe (ahbl IR polS) 2amkihbpymelidine that has been prepared in
(R -2-nethyl pyrrolidine L- tartrate with a_bas
accosdanse yatly thy foregeing prospdynss.iig prepaisd ip 4@ mL DMF i 1s stlrred for 16

houfsk rgo e'rgtﬁfe OIL HeGhurPis tfg@ﬁ boReRrted B @ryﬁ@s%%ﬁggo mL ethyl

provi ylpyrrolidine, to arrive-at
acetdesB0 aﬂL waepauhz) mL.NalH a0k eq.qd 0) inagldedcsRiesaguadus phase may
thenclg)ened;trtalct% 3 1&{ 560 mise%}rljlfl%ggtat% an\cli?he combined organic layers purified with
column chromatography on silica. The product fractions may be concentrated to dryness
and triturated twice with 20 mL diethyl ether/heptane 1/1, and the residue dried under
vacuum at 50 °C. Practice of this method with (R)-2-methylpyrrolidine or (S)-2-
methylpyrrolidine prepared in accordance with the methods described herein will produce
(6-hydroxy-naphthalen-2-yl)-(2R-methyl-pyrrolidin-1-yl)-methanone or (6-hydroxy-
naphthalen-2-yl)-(2S-methyl-pyrrolidin-1-yl)-methanone, which may then be used to

produce histamine-3-receptor ligands.
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Thus, one enbodi ment of the invention relates to
processes for preparing a 10 conpound of fornmula II1:
wW@ws/19087 (N- ~1 111 wherein the vari abl es arBCHES208/005702

forth above, conprising: (1 a) hydrogenating

rﬂ%ﬁ%él‘ %Fgﬁl@é gl%gqgét&nﬁle@ %‘etch';gtg{ ggzg}g%' tﬁli gﬁfgrgsxé‘kﬁ)o&ctk)

sol'ven ogenat’l on
inteddiaesdrt yea‘c&:ﬁm/lltlﬂgn tloehdlyd tiaglenatiadiOca(whersin A ivdefined as
the m xture; gmc di ssol ving L-tar [ [

aboys) fo,farmyancether; Jheisypthgsesiof ethees %wif»‘i{‘r'fi%scggéf Hf lﬁtswture and the
proc@hlgr% ?feﬁccl’lb%l th $hdyd 1&?} Cﬂ%;] gieérrﬁ(a{o?%h cBhdil ﬁ‘sedésc{%l%(f ihdHt&rature

2-met hyl pyrro Dtartrate rom-t
affestoigsuch rqacﬁ@lS(deefon eaingle: iipniprehensiys Oxgdnio @ransformations: A

Guideori ety Cm repsietions, 208 Eelfha’ Rt orfrareel dgha Wley &
Son£ R)ev@Y@H(t Ry Pob P TiditResterthaidd @&heWrtebied b?%%?pl& Pé'a'alon

(R -2- methyl pyrfolidine free base or contacting
condittynsowhieh hse qoyrmonly ditiieedDintthe o eal@dv(ﬁMzmuaobzbfaeyetuwd‘rwluch is

koot R IAPSH bt A AL PSRRI S R A L o ifgbu

reacfidn. Orghitdc ReactioMsi(Ne®i YH&) g(@)l) 421 335-656.) Conditions employing a
2-nmet hyl pyrrolidine, for time and under

tnaléﬂ%amsmhmqwcls%ﬁ fributydphospline grinherivéphosphine prshidie didse anil @eilazo-
conBE A0 &R A RSP TRRORRLACEF St Bl

(optidoally pulysiee bourf), teBamsthfiEsodidatidxamodeaandfthe like 1n a1edladid
under conditions sufficient to provide the

comenonfyeusse AR Py teanstpsmatiprsy liketrirahydeafieg (Wﬁl}?)de{qeaﬁm |y
dichic#éttng é gﬂ"d t‘ﬂ? %kg h?he% p}\%{ r%.lliﬁrérlfsggrel&ﬁ&{ gxﬂh%lrla'nﬁé BFthe solvent

|so ated tartrate or
to be S)lpE)yedmirdswdquhlaoit ihds m@a@etﬂrdffeat @1 thelreag}ion o k@t reaggnts

1nvo§)‘fe%(a§§ tl}%St Al SB (> @ {eggﬁngg h le& t{t{) g%)llgg Ieg%BtL grrctaarctlgr? can
take place over a wide range of temperatures, and the precise reaction temperature is not
critical to the invention. Ambient temperature to reflux is generally appropriate. The time
required for the reaction may also vary widely, depending on many factors, notably the
reaction temperature and the nature of the reagents. However, a period of from 0.5 h to

several days will usually suffice to yield the desired compounds.

As an alternative, the following synthetic approach may be used:

SCHEME 2

o o b ",
OCH3 HO-A OCH3 HN or HNO
HO A-O
(o]
oo -
A-O A-O
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(I h) optionally repeating steps (f) and (g). 10
Anot her enbodi nent relating to processes for the
W@e@pas®sl on of conpounds of formula I11: O APCTIUN2008/$05702
/ N O1ll wherein the vari abl es_ are as set forth
aboXsesth@l' EBrs!cﬁ&ﬁe 2(&3‘1)tlnE3épcroH? A,nQ'Eé"e Ahy llsoc}/ersgrgéedrll%ove is
m xture conprisingan a I solvent  an
readﬂt}cUWﬂb dreanethpl e:s&trainﬁ&t Mltédndb)l remﬂtlbﬁ rahdijionefoilvived by bavage
hydr ogenat i on st fromt m xt ure; l.c)
of th &g hwgltq_mﬁg eix?( dgidgs thenicgrplsd “ethaé?i)uoq ®he
metf(]%l??lel{)l?%%lﬁ \L}gglﬂlgs ll)%lﬁ Re%ﬂaﬂ?l angakzg&rg&%c)é%ﬁ{ {he 253 8oing steps (a) to
(e) ("8 &- miehduy bptromabkteps (fto () dddtreadtmgttike R)edvniektyyipyrrolidine L-

tans%vlilfltéh ﬁ@fl S{W‘Pa‘l’ @t%gl%th_yF Syral Sxtéeaclglr h? gS) -Zymethylpyrrolidine D-
tam'Z{%t Wixh R¥hdeObipfbige @atﬁfr&ﬂﬁlﬁnoﬁﬁfheg #PArriC OBt e Héﬁﬂ:dtclaﬁlpound.
(R -2-nmethylpyrrolidine L-tartrate with a base to form
Suitable-cpupling dgehisyand sbiditioes dre deschided abovecont acti ng t he
S nmet h £Ero i,ne. D-tartrate wwth a 25 base for
( )Iihueéa ARG P 5 e e Bles Eaitsles Ry Pisresoger
eROLf Rkmufagirfol lowing formula O OCH3 HO -28 WO
008/ 137087 PCT/ U32008/ 005702 with an al cohol of

formul a In Ais as previously described,
foroa t under conditions sufficient to form
t he ydt'ng ester ether; and (3b) contacting the

ester ether with either (R - or

(S yl pyrrolidine, for a time and under

con |t ons suffici enjyto formthe corresponding ani de
ether. 5 This nethod may optionally further include

t havlsdréip shedVariables Jare &0sey folrthl dboweé, R@nipgings ol at ed
(R -2-nmethyl pyrrolidine L-tartrate or (S)-2-
met(hd) pyydgearting %;nteﬁrmmq%me (r agyixfuserempryng Akalcohol

solv%@f{;%ﬁ}%&r%%eﬁgng& g{et hyl pyrrolidine L-tartrate or

yrro di he D-tartrate; and
(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1c) dissolving L-tartaric acid or D-tartaric acid in the mixture to form a
solution;

(1d)  crystallizing (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
D-tartrate from the solution;

(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;

(3a) contacting a carboxylic acid of the following formula
O

HO

with either (R)- or (S)-2-methylpyrrolidine, for a time and under conditions

sufficient to form the corresponding amide phenol; and

-27-
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10 (1h) optionally repeating steps (f) and (gQ).
Particularly preferred conpounds that can be prepared
wa@ig008g3108e net hods of the present invention iPCT/US®8/005702

(2-methyl-pyrrolidin- | -yl)- {6-
% 2:(51'?])"3?‘;‘;{3&%'5%1?@’ %%ﬂigé Prdiof Whith&heeorh1 o RRALABIE 3iMrein A

is a destribddsabpr €Tt a fistleraddivtider dnyitioxy yuffiajeht toaprevid2 1hd ] - (
2 -methyl-pyrrolidin-I-yl)- nmethanone;
conpgopd g SFHASPAIEL pi per i di n- 4- yl oxy- ) napht hal en- 2-yl ] -

21 B oy bt o e g o0

oxY) Hnapbdripsthiningd-tie isplaf&tt Dt 2methylpytolidiier--tdrtratg ot S)-2-
Q met ggno e. Anot her group of conpounds that may be
metﬁY‘B}%‘Pl n¢ PHRE (R)-2- methyl pyrrolidine or
(S)y1 2 N . n : N
A o O
metRYpRrAdiiTOPHAtiraBgewidf i cal | y, di scl osed in that

icati ds qof | f la IV X
2 et erhondlh R R AR D (B U and the
Phat APk Uhibeam& |r$1§tiﬁ§@ 126¢essesBEIhe ipfe pafdidn @R ompbends of
'- NR is or , X and Xa are each independently or

formppla IIF9 WO 2008/ 137087 PCT/ US2008/ 005702 Y is S(Oy,
O or ; RR ispRRl2 R12 ONOOON, NNONN R13

R13 R13 R14R14R12Rii12
Q/ 11

wherein the variables are as set forth above, comprises:

(1a) hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1c)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a
solution;

(1d) crystallizing (R)—2_—methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
D-tartrate from the solution;

(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;

(3a) contacting an ester phenol of the following formula
O

SO
HO

-28 -



(i) NNON ONO ORIL3 R4 RI4 RI3 (iv) (v) 5 RI2 R12
ol ~ONN-1 ONN-II INI INRL3 RI3 RI3 Ri3a Rl 3a
WGRIBR1RDSE RL 3b R14 R14 14a Rl4a ' ' Rlda RPCT/US00§/005702

(vii) (Viii) R12 ON~- or N Rl3c Rl 3b R4 Rl4a

(1Xhe wﬁln
e i%lt L4 c{l)lglr)lgabl to(t; ul%l—l?&%Rﬁ?r’%’n ﬁgg %%%r%oug Secf%sz%g)e%or a time
and 200&/cbadidhs RET éidﬁQt@GBﬁﬁ)&H&ﬁrethﬁiﬁgewé“r@thex and Xa ar e
then R2 is para to the Y-( roup each

N,
i s: (3Phdéﬁéﬁé}€ﬁ$ thg ester pthegyvith Brtheq ()R)mz@) Nng@mdrrome for a

tlms%}llddﬁ;a%&%c%l}ft%lsb c\’}\%n?Qo %ﬁztille co%&&n ide e(}h?_\gz s

5 (1 )Thi§ miedhod (maw) gptiovally fusthef lm)udettlnfes'te;mofand R14 t aken
t O hgqgcz'ysty U\Hg}gg}xﬁls%%i @) %%vlpy&o%% L-tartrate or (S)-2-
methylpyrrohdme D-tartrate;
(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and
10 (1h)  optionally repeating steps (f) and (g).
Particularly preferred compounds that can be prepared using the methods of the
present invention include:
(2-methyl-pyrrolidin- 1-yl)-{6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-naphthalen-2-yl}-
methanone;
15 [6-(1-isopropyl-pyrrolidin-3-y1oxy)-naphthalen-2-yl]-(2 -methyl-pyrrolidin-1-yl)-
methanone;
[6-(1-isopropyl-piperidin-4-yloxy-)naphthalen-2-yl]- (2-methyl-pyrrolidin-1-yl)-
methanone; and
[6-(1-1sobutyl-piperidin-4-y1oxy)-naphthalen-2-y-1]-(2-methyl-pyrrolidin-1-y1)-
20 methanone.
Another group of compounds that may be prepared from the (R)-2-
methylpyrrolidine or (S)-2-methylpyrrolidine produced in accordance with the methods
described herein is disclosed in US 2008/0027041A1. Specifically, disclosed in that

application are compounds of the general formula IV

(R%)

n a
R? X
X/)\Y—(CHR4)—R1
25 m v
and the pharmaceutical salts thereof;

wherein:

R'is or ,
X and X® are each independently CH or N;
-29 -



NR27 or when R3 is ortho to R2, and R2 is (iv), (v),

or (viii), then R3 and R13 taken together may form
WO ¢oB23 887 - CH2Z-, -ZCH2-, -ZCH2CH2- or CH2CH2ZET/US2008/@5702

when R3 is ortho to R2, and R2 is (viii), then R3 and

. 19get her may form-(CH2)S , -CH2Z-,
\(wgigﬁﬁk?%?ggLQCHQ- or CH2CH2Z-; or when R3 is ortho to
R*’i¥Xa and R2 is ortho to R3 and neta to Xa, then R2 and
R3 taken together may form R12 1 NON O 15 each R4
Is independently H, Cl-C6al kyl, or OR21, wherein the
al kyl ,,group is optionall® substituted with 1 to 3 R20
groups; R12 is H, Cil- | kyl, cycl oal kyl, aryl,
aryl al kyl, heter oaéyl , heterocycl oal kyl 9 C(:b R27, or

°N

L., Wherein th ky cycl oal kyl
|, heteroaryl orhheterocycloalkyl group is
. |y substi tyt W l1to3 R ; RL3
R"“and e eachRndepepdently H, C1- ®Bal kyl | aryR,

Cl-,Ceal koxyl ,g1S(=0) y- Cl1- Céal kyl , R™

cycl gal kyl, heterocycl oal.kyl, or heteroaryl; Rl3a~
R136+)R13C~ and Rlaa arzmeach i ndependent |y Hijii)

Cl- Cgglkyl ; or R13 and Ré%, taken together with the
carbop atons t hrough mhﬂch they are connected form a
Husedyphenyl, thiepyl, Nyrrolyl, oxazolyl, pyridinyl,
ORcycl oal kyl rigg; oN R136 and R14, or Rea and

., df RL3c and R 4a, taken

jieh the c g4t hrough which they are
connepted Torma fused 3C6eycl oal kyl ring; or R13
and 3a, or Re4 and R14%, taken together with the
carbon atomto which they are attached forma

C3- (8tycl oal kyl ring; piYvided that no nore than one
pair of R13 and R14, R13b and R14, R13 and Rl4a, R13b
and Rt4a~ R13C and R 4a, Rea and Rl13a~ and R14 and
Rlaa are taken together with the carbon 30 atons
throgéh whi ch they are connected or to which they are

attadhéd to forma ringg and -31 WD 2008/ 182087
PCT/ Us2008/ 005702 wherpgin the fused phenyl | thienyl,
oxazol di nyl, or cyddQal kyNring is

al kyl , 2R25; R20 at| each
R is i R4 H F, &3 21,
2){NR23R24, N 5 2, R13b

13a ’ d " CF3

R %g;pho al ly su,bsﬁ.?ut@ ith OR 26, R3°C5 al/kenyl, ’
- 06 Rifkynyl’, C3- C7cy®'éal kyl CO- C4al kyl ,

7- menber ed het erocycl oal kyl CO C4al kyl, phenyl, 5- or

6- melwber ed het er oar yl &8 Cdal kyl, aryl al kylyiiif =0) ,

C(=O) R21, C02R21, OC(=O)R21, ~C(=0) NR23R24,

NR27C(=0) R21, NR27C(=0) OR21, @0( =0) NR23R24,

NR27C( =S) R21, or

or

wherein:

when X and X are both CH, then R? is meta or para to the Y-(CHR"m-R'group; and
-30-
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S(O, R21; 10 each R21 is independently H, Cl-C6alkyl,
aryl, or arylalkyl; each R22 is independently the

WO e®BdsmsDf an am no acid after the hydroxyl grCUpSH8/005702
the carboxyl group is renoved; each R23 and R24 is

' al t k I1 d aryl,
Whén%q%ggﬂ%?gé %4 ’ ht%i:1 ﬁq%é&g%?}] ﬂ% k“i‘ og%rnélglft om %/o
eachRP € they are attached forma 3 to 7 rrerrbered 15

het i I bsti t
G GAE O R RS, SRS, B o

b2 $...or alkylaryl R27 is H or
CO% Qj’}%}( W') ﬁlpl}zs Or, 2, 3y 4, yor 5 when Rl is attached
wheni R—f’ ia ortho n@aérandﬂﬁns (), iv).S(VD), orl(ix)2 thed R*andR"® GikeR @gether

may; ormg ﬁé’dz)s-iaé%% geggl\% 5 gclg[aé éroriﬁg%& ;/fc’vgéemzz, 1so(:5, S(O)y, or

NRZ; 025 Spec:|f| c exarrpl es of such conmpounds that can be
pre ared using %2 met h Ipyrrolldlne prgparation
whemeR g@sthoto Rﬁempd?ese i), |(v1)4 en(viidh thend® rd:R " taken together may

t hyl [idi
forts (THall, s oAt SRR A 5. e 6 (|
whed, 153'16 'ofthﬂ% R2 Aemﬁikz(lﬁ lR)ln tlﬁB?ltltﬁyAndﬂylrnr ﬁkérﬂio‘gethkr may form -(CH,)s-,

ro ox heny -2-net hyl -
-C é p 26.0{C 2CH22- or y

whe% I?iﬁs %hgg gg( %/(]3 ?Ié)%enyﬁz riH%tth )ﬂ3 aglﬁ rnlrlec% ch_dj(g );}rléna%zand taken together

ma}Zfo(ﬁmm met hyl -5- {4-[3-((R) -2- rret hyl.- pyrrolidin- |
I ) - propoxy] - phenyl } -2H pyridazin-3- one; -32 WO
08/ 137087 PCT/ US2008/ 005702 6- net hyl -

4 & ((R-2-nethyl-pyrrolidin- | -yl)-propoxy]-phenyl
N~ H pyri dazi n- 3-one; 2-net hyl - 5-
| {4 3-((R)-2-nmethyl -pyrrolidin- | -yl)-propoxy]-phenyl
pyri dazi n- 3-one; 5-

4-[3-((R-2-nmethyl -pyrrolidin- | -yl)-propoxy]-phenyl
-2-pyridin-2-yl-2H pyri dazin-3- one; 5

}
eackR{ ﬁslﬂaéd%MHerQWHdC{lC@alk’}H ) oOR%; Lv%el(e(ﬂae%imtgmp iPY¥pticHally
idin-1-yl r OpoOXy henyl ) - 2H pyri dazi n-3-one;

SUbﬂlt(l@d athh 10-3p§tr i EIPWPS2- yl ) - 5-

{2 R TS s bt AAREIMRCL oo
CO,R?’, wherein the alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, or heterocycloalkyl
group is optionally substituted with 1 to 3 R? groups;

R" and R are each independently H, C;-Cgalkyl, aryl, arylalkyl C,-Cgalkoxyl,
S(=0)y-C,-Cealkyl, cycloalkyl, heterocycloalkyl, or heteroaryl; '

R!%2 R R"¢ and R are each independently H, C,-Cgalkyl; or R' and R!, taken
together with the carbon atoms through which they are connected form a fused phenyl,
thienyl, pyrrolyl, oxazolyl, pyridinyl, or C3-Cescycloalkyl ring; or R** and R™, or R'® and
M2 or R™" and ', or R"® and R', taken together with the carbon atoms through which
they are connected form a fused C3-Cgcycloalkyl ring; or R' and R orR'"* and R'*,
taken together with the carbon atom to which they are attached form a C;-Cscycloalkyl
ring; provided that no more than one pair of R"> and R, R"** and R, R" and R'**, R*"

and R"® R" and R'*? R" and R"™ and R'* and R'** are taken together with the carbon

atoms through which they are connected or to which they are attached to form a ring; and
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6-nmet hyl -5- {4-[3-((R)-2-nethyl-pyrrolidin- |
-yl)-propoxy] - phenyl } -2-pyridin-2-yl-2H 10

W@008d3m08T- 3- one; 6- met hyl - 2- (3- net hyl - pyri di NnPQF/YE008605702
{4-[3-((R-2-methyl -pyrrolidin- | -yl)-propoxy]-

whe?sglﬁ F%J ?.%% 81'?L ﬁé Q}?]lgﬁ)zlb&r?ol?'p gﬁazo lnﬁ)é P%(lel Sor cg)c(:l(ﬁalkarll] nn§ Ils

optipnal B subktitptediwith ¥ ko zllﬁ- gxy)npsfjaél n- |3 olne ) I
S rolidin- ro (0)4 en

R85 Gys 5(99)%*&599? Hatin s ony | CPoyimeneny

20 i 21 22

s it e 1 . oF 08" e o

NOp N, ddz| 61-8s talkyi oﬁuor{aJHy[sﬁbs(t(tIR)ad Hithe®RY) Cpﬁr, alklenyih, 05-Ug alkynyl,

Cs- Cé y%lﬂglli(gglo Xéé@.}l%ﬂ?p)él gt‘ﬂwyg%é hgternocgc%alky éﬁﬁlk‘% Zihgr_xi?r 5-or

6- m{:ﬂlbél%d(h(ei%}o%zmldu kypxéwlgﬂh(yﬁ '626)) |C(~w)R2‘pC@9@34ybC( O)R?,

e azl
C(= @)NR% NRTE( %)Rg zm@cmﬂ))qiyzr‘,r@é(w)mﬁ’lz“ NRYC(=S)R?, or

propoxy] - phenyl } -2H pyri dazi n- 3-one;
S(Oﬁ%ﬂ—:‘thyl 6- {4-[3-((R)-2-methyl-pyrrolidin- |

each RF)is pidependehtly BY) €130 shliy# abyldofuegiaicytH 25
ri dazin- 3- one;

eaclnﬁm;g dependently @e(r@g}iuczom anyqno epidradier gherhydroxyl group of the

enyl - 2H pyri dazi n- 3- one;
carbkae?ﬁ{‘f&%%}’%g{s ((R) 2-met hyl - pyrrolidin- |
each RM&nﬂﬂ&b inflepehdently éelec&dﬁicﬁn H, t(lit@@h()yd ra@d aryl, or R* and R%,

cIoPenta d] pyri dazi n- opr opyl - 5-
toge{t X [V h(télg}'ntg)_gqgtam chy]m'cgﬁhqy qqc apached torma 3 to 7 membered

heteﬁé/é[y%ﬁ%J El%? Séﬁf&naﬁlﬁsﬂﬁ%g}?tfg I\_V‘I-lgy'[(b dazin-3- 30 one;

R isyC )} Cgulloppacyl, obalk§laoyo- | |, 6- di hydro pyri dazi n- 3-
nitri 2- hydr oxyet hyl ) - 6-
R* XAI')‘{QL'EQ YlQ”MLPﬁ?ﬁ(YE?ﬂlré i 1 g/|) pr opoxy]

RY lm%pw dal%gb pyridazi n- 3-one; -33 WD 2008/ 137087
CT/ US200 05702  6-

m i 4.2, BSh 02 srmhem S afig@Red diawoinpkemgomoRpdimis O 1,2, 3, 4, or 5
- 2H pyridazi n-3- one; 6-
whe{léilr}.é?ﬁtlaocgya(ﬁ a[ag FAF/E)‘“ et hyl - pyrrolidin- |

nis 1yt,)o-rp,r opoxy] - phenyl - 2H pyri dazi n- 3-one;  6-
3-((R)-2- et hyl - pyrrol idin- | -yl)-propoxy]-phenyl
qisy, azméyrl m di n-2-yl -2H pyridazin- 5 3-one; 6-

sisiﬁ%[&?,(gr@ 2-met hyl -pyrrolidin- |

YI’)- pt opoxy] - pyri din-3-yl } -2H pyri dazi n- 3-one;
ylsﬁ LorP23- ((R) - 2- rrethyl pyrrolidin- |

d i t%paglglg g%%?lte? agny | cgnmqggdszthgt ctagllbfeI plflgpra(r)ede&srl]ng a-xe 2-
methylpyrrolidine preparation methods of the present invention include:
2-methyl-6-{4-[(R)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-
pyridazin-3-one;
6-{3,5-difluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl } -2-methyl-2H-
pyridazin-3-one;
6-{3-chloro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2-methyl-2H-
pyridazin-3-one;
2,6-dimethyl-5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-

one;
-32-
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6-{4-[3-((8)-2-nmethyl -pyrrolidin-I-yl)-propoxy]-phenyl
}-2-(2,2,2-trifluoro-ethyl)-2H 10 pyridazi n-3-one; 5-

W@ 200833708R) - 2- net hyl - pyrrolidin- | PCT/US2008/005702
-yl ) - propoxy] - phenyl } -3, 4-diaza-bicycl o[ 4. 2.0]oct-4-

o N Y B TR A S A ——

2- m@ljh@l GHGF[BG(KRH Panidthidlzpyirdlidina €5yl )ifropoxy]-phenyl } -2H-pyridazin-3-one;

rrolidin |') - pr.opoxy heny
5-{4- [%(®arm9@wBPMIW9wlondﬁpmpsxy]oh@nyﬁ}-ﬁ-p 1 ﬁ-pyndazmﬁ-
onei 4-[3-((R -2-nethyl -pyrrolidin- | -yl)- propoxy] phenyl
-4,5-di hydro-2H pyridazi n-3-one; 6- {
2-(63methybpyridin{23ylj-6RM¥4-PB-{(R)-Bythethyl-pywtoldiim-1 - 1)-propoxy]-phenyl }-2H-
~Yl.) - propoxy] - phenyl } -4,5-di hydro-2H— 20
py“ﬂg?%‘o’ra%en 3-one; 5, 5-dimethyl -

2- (3{-rﬂel[h§r Fﬁr@mé’ g?tSt‘ﬁll-@pé(R;Ql-dlgthgf‘l'pyjrrohbhln)-r pf)gQQMy]-phenyl}QH-

pheny H pyridazin
pyrlaaZ{m-3E<81e((R) 2- et hyI pyrr ol | di n- |

6- ms%lyf agé(—)[ﬁ @Jo% Elg]e%gé Jyrrollﬂ}/n- -y) propgxy] phen}(ljlI - -g)rfr(i)dm-lj-yl 2H-

yn@az{ui,{gSmQLfluoro 4-[3-((R) - 2- net hyl - pyrrolldln [ -yl)-pr
opoXx enyl }-2H pyridazi n-3- one;

6- m{:tktyls%dBmezihxi mm[dm-@(yﬂ?ﬁ A4t t(Rr 2~p}qth>d+r;ym0ﬂ1dm-l -yD)-propoxy]-
-2H pyridazi n-3- one; 6- {

h |
phe g)zgf’]? uor}éjﬁj%f]ei’m(/( R) - 2-net hyl -pyrrolidin- |
6- meﬂ’lb’D-S-F{ﬂqBC(KBd 2 Tﬁlﬁﬁyﬂy}rohﬂuﬁl-@'l)bmdp@cﬁlﬁheﬁﬁ} -2-thiophen-3-yl-2H-

pyrlda2|n - one;
yridagin3:-qQueR) - 2- et hyI pyrrolldln | -yl)-propoxy]-phenyl

5- {z@s [3- ngisgz%%){ﬁr@rrﬁg‘rdr? yl)g&ﬁg{;s@ p%%ﬁ¥ r}?%C-ﬁglf?z%i_ﬁi%-yl-zH-pyridazin-3-
oner yI) propoxy] - phenyl) -4, 5-di hydro 2H pyri da2| n- 3-one

/ / /0
6oL AR ST a1 DDIABORYI s HoF PAR R4 Y3 dibydro-2H-

pyndyilﬁggg,fgpoxy] phenyl} -4, 5-di hydro- 2H- pyri dazi n- 3- one
di astereomer; 6-

{
6-{4( B)-é(R)-ﬁHtlﬁjnyl-p,yrfcﬂ}c(lﬁ-l e )-hxdpopyr pleny B frpytidin-2-yl-2H-pyridazin-3-
_- yl) - propoxy] - phenyl }-4,5-di hydro-2H pyriazi n-3-one;

2- (22ﬂ1{cﬂro{eﬁryﬁ)(- 542{3f(§1)h2/inaﬂwlrp%bﬂam 1-yWlprops:8ppr¥dyipheny|
- phenyl - 2H pyri'dazi n-"3- 0n

pyrléazn@ﬁmne 2-{4-[3-((R-2- mathyl pyrrolidin-1-yl)-propox

6—{3%;_1t1(§rh g)((g)% Et¥1 rrr?lbq-lg él f-Pro_p}zcl)fcal] hen QXyI]I-pB/ﬁldamfl- -one;
4-metBbt- 6—f{t41‘[al(ﬁl) Yl-mdthyIC;fyer,ohdm-l -yl)- propoxy] phenyl} 4,5-dihydro-2H-

2-{4-13-((8)-2-methyl-pyrrolidin-I yI)-propoxy]-phenyI
pyriflazgn-deatiedi n- 3- yl - 2H pyri dazi n- 3-

4-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy}-phenyl } -2H-pyridazin-3-one;
2-methyl-4-{3-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2.5,6,7-tetrahydro-
cyclopenta[d]pyridazin-1-one;
2-isopropyl-5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-
one;

2-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5-(6-0xo-1,6-dihydro-pyridazin-3-
yl)-benzonitrile;

2-(2-hydroxyethyl)-6-{4-[3-((R)-2-methyl-pyrrolidin- 1-yl)-propoxy]-phenyl }-2H-

pyridazin-3-one;
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one; 10
3-nethyl -4-{4-[3-((R)-2-nethyl -pyrrolidin-I-yl)-propox
wQ@reoph&iogt } - 6H i soxazol o[ 3, 4- d] pyri dazi n- 7- oneCT/BS20DB005702
-((R-2-nmethyl -pyrrolidin- | -yl)-propoxy]

o RSSO B S o2t i

oner yI) pr opoxy] phenyl } - 2H pyrl da2| n 3- one 5- et hyI 6-
rro
6- {i Hﬁ:g}%yﬁ 32@&%’?‘8%&'1 H%olghg«l )ﬂ)-propoxy] phenyﬁ 2H pyrldazm 3-one;

6- {43# gRg %Zxﬂgtglgy lZ)yIF%lJrlcﬁﬁl S| répoXS/LgHerrﬁlﬂo%-\ﬂynﬂnéﬁ PyRolighridazin-

cl nno
3-0He2- msthoxy 4-[3-((R) - 2- nethyl pyrrolidin-

T T N O LA

6-{4; Yj g@?@%@ﬁ%ﬁ!—g}:’&ng Ml 1ly1)%h'sﬂ&9] S%y[} 32D &-trifluoro- ethyl) 4,5-

yrro
dlhydyd>)2Hme1§bel]-3-phe;nyl } 2- pyri d| n 2 yl - 2H pyri dazi n- 3-

6 CBTEUR) ety - pvirelidigr gy Pronorsl ARy Y- BRSSP 2H-
py n}iaﬁn.gy(gﬂedl n-2-yl-4,5-di hydro-2H pyridazi n- 3-one;

55;3 (R) - 2-net hyI grrol idin-I- é% propoxy] - phena/
3- {4} L’zt(( Zrmﬁmybpwolmmﬂyyl W50HoAy Bphesyl;-3,4-diaza-bicyclo[4.2.0]oct-4-

3-((R) -2-net hyl -pyrrolidin-I-yl)-propoxy] -5, 6-di hyd
e fol['ei%l—l- benzo[ f]cinnolin-2-one; 25

4-{B{3: &RDQ iRy -gyrslidiyd 1 {y-pecpod]-phdnylyl-2 4@5@9@%&%@%
ri dazi n-3-one; 2-nethoxynet hyl -
CYC%)H @ﬁ{qyp;t)dagn nef®8jl - pyrrolidin- | -yl)- pr opoxy]

A R e
one: yl ) - propoxy] - phenyl - 2H pyrltda2| n- 3- ong 3|O
4.4 aﬁr&;&]’)} (ﬁL%@E@S%a}y &)é{?gpﬁdlg gﬁ@rg%)xyf pilenlyrl]} -4 SYCIIiLS«E)rroQH-

pynaaz':}n@L(Q{eorm 4-[3-((R) -2-net hyl -pyrrolidin- |
-yl)-propoxy] - phenyl } -2H pyridazin-3- one; -35 WO

6- {20080 IBIBER) RATLLSROPBH G 57162)-propvsy hpbanyb-hgtdibydro-2H-
. [-4-13-((R) - 2nethy|-pyrro|idin- I
pyrlﬁ “;‘ni (P%poxy] phenyl } -2H pyridazin-3-one;

5,5 5m{e¥h}'m’{‘4’ P AR)3-frle %yffehdmall plyrpwdxsi] _Bhmy ) H:SPUiRPERs-2H-
Yyl -ph eny 2H pyri dazi n- 3- on
azeBHERY - 2- net hoxynet hyl - 5-

BB L N s R o
pyrl{i&m[ls c(r(eR) 2- et hyI pyrrolidin- | -yl)-propoxy]-phenyl
6- {%5 Mw&g} 3: (?Iil' ?ﬂn@(t}(‘ﬁ)Pquf‘é‘t‘]ﬁ§/1yl)pRFPP%’f>ﬂtﬂhﬁnyll} 2H-pyridazin-3-

e Yl ) -propoxy] -phenyl } -2H pyridazin-3-one;
6{4[3((8) 2-met hyl - pyrrolidin-|
6-{3,§-dibrgmodepdy((R pRengthyl-p@blpin-il ed e prop8xy]-phenyl } -2H-pyridazin-3-

one;
6-{3,5-difluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl } -4,5-dihydro-2H-
pyridazin-3-one;
5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-
pyridazin-3-one racemate;
5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-4,5-dihydro-2H-

pyridazin-3-one diastereomer;
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10 -one; 5- {4-[3-((R -
-yl) - propoxy] - phenyl) -
one; 5-
3-((R) -2-nethyl -pyrrolidin- |

WO 2008/1970B®pt - 4-

{4-1(S)-2-met hyl -

en- 2-

2
3

met
, 4-d
5

hyl - pyrrolidin- |
i aza- bicycl o

PCT/US2008/005702

-mgt\ﬁ% GHﬁﬁgcqﬂ%%%Eeg{M ZPyk-rohgln- gi)a}%gpoxy] phenyl}-4,5-dihydro-2H-

pyrrolidin-1-yl)-propoxy]-phenyl

pyriBaZid-3fahe(diBteromet hyl -
6- {@@n@gﬂy@ ?3{?'2 ,ine‘il Ayt  £5h

pyrrolldln 1-yl)-propoxy] -phenyl }
[4.1.0] hept-4- en-2-one single

2-{4-Bo(®)-2- rﬁeth{/hpfrﬁolhmﬂ-ﬂ qalypﬂ)p@((ﬂ)plﬁmyﬁtwhemﬁﬂ-bbymﬁazin-B—one;

ket S

pyriagihBlore; met hyl -
-3, 4-

|éza-bicy

emighyh2 Btk bl

2- {4- gn? b- Iﬁ&ﬁwbhcﬁi&lmt

cl o

2- hydr oxy -P
2- Mr-[:ﬂp(ﬁRy]Z-rpnémlyp)}rrcﬁmw rylhampnxﬁ]:pmk} éﬂpdrld%% yl-2H-pyridazin-3-
6 cycl opropyl -2-{4-[3-((R)-2-nmethyl -pyrrolidin-1-yl)-p
Topoxy] phenyl } - 2H pyri dazi n- 3-
-m§ﬂh9r £QUIQNER)-2-mh MRy pyioktih- F—nyprﬁf)&EﬁQih%@ﬂ?fﬂPplsB%i&oB 4-
acceptabl e salt thereof
d]pypidatiar --ee;anong t hese are corrpounds sel ect ed from t he

or a pharmaceuticall'y

8- [3%?%29[@qu?%11%% }5’?) %roPO)gi]

-4- en-2-one_si

-propoxy]-phenyl}-4,5 %1hydro 2H-

da2|n

rﬂQ?XY;lﬁhF ?&Pﬁ-grﬂ%zjn-a-one;

}}l}i%?dpﬁxygj It)I%?I} 2H-phthalazm-l-on|e

rrolidin-1-y

one; oOr a

ISG? r(111 dr le?e%%[)l(l}cjmnc}l'm -3- |one

5-mthgk-@3(a[GH((R)22 yﬁetR)HFWolhdﬁZl-ly})Qprop@@] -phenyl}- 2H pyridazin-3-one;

pyrrolidin-

-ethxlré P SRS s L PR o rpenybiraH-pysisagipy 3-one
3%%9?%@?1?@??0}% {1 H’?{zf_}%@r g)glsélzg%%,ﬁ‘]tﬁéa}g}d?@bpﬂtengo[h]cmnohn -3-one;’

6-{ 2-miedhopy-dpBxYR)-pheethy } pyrdbl Mirdil tWdprop@ty]-phenyl } -2H-pyridazin-3-one;

6-{20§jp(3ro-4€-t)%g§9/% ﬁtgﬁ&,p}{rfol cﬁn-ﬁ-)g? B@ogyﬂ%ﬁ&ﬁ%ﬁlﬂﬁihg‘zm 3-one;

fW)RSJr_%g?xy]

6-{4{5 fki (ﬁR?]Ztlﬁ&hyl‘]pyr?(ﬂldgn 9

(5) - 2= et hyl
onempoxy] phenyl} 3, 4- dlaza

- (LB Lt PR

pyrldyﬂlﬂ 3¥Un@P°Xy] phenyl }

one;

64 «Rbﬂw@hﬂpmm

one[4- . 0] hept -

- 10 en-

i

t-4-en-

yhin-gt) BWOPWH

one;

-phenyl} 2-pyridin-2-yl- 2H-pyndazm 3-
thyl =pyrrolidin=l-yl'y-pr

&}enyl} -4-pyridin-2-yl-4,5-dihydro-2H-

- 3, 4 dlaza bi cycl o[ 4. 1. 0] hept - 4-

-pyrrolidin-

I
}yl) gropoxgy]azlgnﬁl}c@-pyr@dm -2-yl-2H-pyridazin-3-

2-

one;

8-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5,6-dihydro-3H-benzo[f]cinnolin-2-one;

5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-one;

2-methoxymethyl-5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-

pyridazin-3-one;

5-{4-[(S)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-

one;

5-{4-[(R)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-

one;

5-{3,5-dibromo-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-

one;
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5-met hyl -6- {4-[3-((R)-2-nethyl-pyrrolidin- |
-yl )-propoxy] - phenyl } -4,5-di hydro-2H

WwW@0Bd38NH- 3- one one di astereomner; 5-met hyl - 6- PCT/US2008/005702
{4-[3-((R)-2-methyl -pyrrolidin- | -yl)-propoxy]-phenyl

2-m%@bi}yrgétﬂ.&ﬁy-qrzgﬁgth@l-@{g-i((qazi-Hx’eﬁfy?—B?rrgﬁcﬁngli-%lp%;?og(%-rphenyl}-2H-

pyrifaziRBhotle; 6- { 4- [ 3- ((R) - 2-net hyl -pyrrolidin-1-yl)- propox
- di hydr d 3- d 6-
5- {2{ geﬁv ﬁ)Bz(ﬂ?ﬁsg th%lyrrwladm-ﬁﬂﬁ): pr%ﬁ%gy]ml@ggliﬂ%pmé@m? -one;

s Y LS 9O SRR o -
2H-pyredspirabloee;sal t thereof. 20 Pa_rtl cularly preferred of
5- mtgtl?lgé-? %g ﬂ@etﬁ&%jﬁ c[g QB%UE melthyl pyrrolidin-1-yl)-propoxy]-phenyl}-

JH-BYrida24d-sUoRe] - ¥! ) - propoxy] - phenyl }-2H pyri dazi n- 3- one,
or a stere0| soneric fOI'm m xt ure of stereoisoneric

5-methorg-4- {dl‘[3a((ﬁhafmab¢hpyrcdidny-lad)gpmabj/]eplmb'l‘} -2Hgryedizin-3-one;
f
6 (PR E AR S S R R HD AH a3 ¢

-ond; he mat hods descri bed above. Schene 3 sets forth an
exe | ary process for the preparation of 6-{4-[3 25
5-{4-RIRX2rmaethyl-pyyelidnildylivproppky - pheapbx3sf=-ditrarBityclo[4.1.0]hept-4-
en% H pyridazin-3-one. SCHEME 3 -37 WD 2008/ 137087
FUS2008/ 005702 O step 1 \ step 2 OH + ci Br

5-{4J(Sy2aheth - (NP -netihylpyrrOlidin- V- yl@prc\;@xy]‘ phergy] PB,4Pdiaza-
stq#))lS / O-\N _In accordance with Schene 3, in step 1,

bicygl {Olhept-gfent2-0nhydr oxyphenyl ) et hanone and

5- {4?’[/3b (R -Aletﬁ%g%?n&icgﬁ?&q E@W@%ﬁggl §4Q§%%3H V\%c‘?%[gq ﬁhept 4-

en—hm&imrgelsaMrconcentrat ed to dryness The crude

5- (M ipenea 2ol iy Eorapor e i tp oo tel 2 Sihept-4+

en_wlg%wp to dryness under vacuum affords product.
A mxture of the product fromstep 1 and glyoxalic

6-{4ab- hiydmxwﬁs(d%)aiﬂmﬂsylwmhdm-IﬂI) Iﬁ5pmy]flﬂﬂlemﬁé{2ﬂ'bpmdgim-3-one;
6- {“aﬁﬁi—gg}ygr :93 %(R) 2-meﬁl}’f 8|Yr\§0 Stdin'1 E\AS: p%g(% egényY\ﬁEﬁ[p}lnsaazin-}

6- {4-[(R)-2-hydroxy-3 -((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-
one;

and

6-cyclopropyl-2-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-
one;

or a stereoisomeric form, mixture of stereoisomeric forms, or a pharmaceutically
acceptable salt thereof.

Preferred among these are compounds selected from the group consisting of:
5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl } -2-pyridin-2-yl-2H-pyridazin-3-
one;
6-{4-[(S)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-

one;
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10 residue and cooled to O C while conc. aqueous NH40H
is added to pH 8. To this m xture, hydrazine hydrate

WO 2008dsiw87 and heated to 100 C for 1 h. The reseCT/USZH08/005702
solid may be filtered and washed with water. The

. . q
e O e R S R
pynHMi]ﬂa-cmeCHZC] 2. A mxture of the product from st ep 2,
100 of Nal, and R-2 15 nethyl pyrrol.idine
5- {%Lﬁd«&ﬂr@?ﬁhggpyrﬁo%@ﬂosﬂ}-tvmppéy} gheﬁ!@!s}rié CY 1gzaghicysle(4,1. Ghept-4-
en2d6’1¥ef1 The reaction mxture is then filtered, washed
th CH2d 2, and concentrated. The residue is

5-{4d[(Sy-BHmattlyl- 3RO ethyl-aprolidiaHey]) progoxyhphent pd, 4-diaza-
. N@’E@ﬁ’ﬂ saturated NaCl, dried with Na2SO4 and
bicyg hept-4eFn-TRB%r esi due may be purified by | SCO

5- {@gﬁkcﬁgtmahppﬁ%a%ﬁn bi)- w&pex}p&/&zﬁtﬁﬁld% Gicyd @ o OJhept-4-

am nopr opane and then to 10%ECH 90
en-22¢neCH2 Cl 2 i n 2-am nopropane to give the product. The

- (4R e spolBR e Sk efoPtne ehs By o B ey ot T Oihept-4-

en-2E6:8&1, followed by evaporation of the sol vent and
cry stallization fromMOH Et20. Thus, one enbodi nent
-m@)ﬁhﬂ-ﬁd4r[ﬁ\(élﬁl-21mﬁthﬁéfmdﬂbl-ﬁi)dlfes@éé “rhenylpriepditiydep-2H-

38 WD 2008/ 137087
py“%%éﬂ’%é’%?d‘ﬁ’%g"g%’g‘irm)n Xa i R2 X Y-(CHRA)mR 1V,
5- métﬂype-r{m[GL(UaI 2o hylPyrioBfiinb1 fyh- ;ﬁrsp@%r]%teﬂyiﬁ-4 5-dihydro-2H-

pyrrolidin- | -yl)-propoxy] -phenyl}
pyrld@m-éy}qemg,dhas@rwr wherein the vari ables are as set

mgt‘ﬁg'e? ﬁ?/ It[p);?} ?I ne | ygl%}ﬁd@t u‘}'e? r%gﬁ‘%gﬁ&% Hgl;ﬁg HPibfrg-2H-

pyri&azsmBmtamhd a hydrogenation catal yst; (Ib)
t

6 (sl ey et SO PoRRG oy D gy aehan grone:
ora Q‘e&é{‘ﬁstoﬁ{éri"é 18fth AnixPurk RE sitebliddhferic Fofn®, Bt & phardladbhiRaity (|

d) crystallizing (R -2-nethylpyrrolidine L tartrate or
accepf@blezsattghérgdoyrrolidine 10 D-tartrate fromthe

RPN ReS O e (B eb gt koo up&js 6 4-3-(R)-2-methyl-
pyrrHﬁ’éthl' Wﬁ*@dxﬂ PRed 1-2H fy3idR7ine36nd, 22k sfe@é&ﬁﬁﬁérf&@fohﬁ Smixture

(R) - thyl pyrrolidine L-tartrate with a base to form
of StGRPISQmeﬁétfmspyf # phargiageuticaBy agrgptablersali dharaefi | Hhyischmpound

may(b%)prgpaqg& HX&QW}-@%&&S]H}%@I&%@ tp?eapta?edvinntalgcordance with the methods

described above. Scheme 3 sets forth an exemplary process for the preparation of 6-{4-[3-
((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one.
SCHEME 3
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15 base for form (S)-2-nethyl pyrrolidine; (3a)
contacting 1-(4-hydroxy-phenyl)-ethanone with
wa®sds1ost opr opane, for a tinme and under condP@T/U82908/005702
sufficient to form
1-[ 4- (3- hal o- propoxy) - phenyl ] - et hanone; (3b)
cent ac _- the 1- [4 (3-hal o- propoxy) phe yl']- ethanone

step 2

and (3c) contacting the 6- [4-(3 -hal-propoxy)- phenyl]
A+ pyridazin-3 -one with elther (R - or

=Ne- met hyl pyrrolidine, f time and ynder

ondi tions sufficient to the co rslp?\jndi ng (R)-

(2-net hyl - peroI I@@el -yl) -

- 2H p A dagi n>8<onel 25 THi thod may opt]) ondl |y
further include the steps &teR3 recrystall g t *
i sol ated (R)- 2methy|pyrrolld|neLtartrate or (S)-2- N

nmet hyl pyrrolidine D-tartrate; (I g) isolating the

recrystallized (R -2-nethylpyrrolidine L-tartrate or

(S :QF&H r IaN r ; d, 43

0 pzlfl é%ca Q¥ gg%lagtc?ln {élg s3t’ gnpgélé ? ) 1 1:%11?1% ﬁr(: g(fm %4%%%)%‘3“1)&11“0%
and 2Qﬁ8ﬁ1&:&7&86’roﬁf§b’ah!5200ﬂ/300m25 hédwedetogiSiPer @delnylghtt fEhe mixture is

e AT eSSt SPreEnBoBIOBTgs 1 hE Bap Bl Hgissolved
in C"l‘-IéH%WQSh@E wWiflEsah@ated |I\?al—i‘(303 QB kolltidn ﬁﬁ@dné:ﬁzov)ér Na,S0,.

Vwth (R or 2-met hyl pyrrolidine

Conhgfrdra(aohlt@dnydess Lpldepmcsdmaafﬁudsjpmguctto the foregoing 5

met hodol o CH3CN..and. .recoyerin

o dhirerurBE ioghedREn ot A Vo AR R iy shied in
15 hR oPh&&ie %@ﬁsa_t 100 *Ot&PAR] THe §olv@1ﬁqp@¢u@6ra@éd fakdFid @ddel'to the

R3)n \ I R2 X Y-(CHRA~R |V wherein the
resi anétﬂoebdé@ @ °§9N19@tcomerme@tsd\}840klom¢de§|tﬁ @H 8.0T¢ thiy mixture,
tin Xt Ure

hydra)élne%glgfaﬁeg 1sa%id§ Co{iﬁ tgcy { f\ﬁé)'ndt@foré n2 ]:H Fsoultérrl%%olhéinmay be
filte€cdlt anldWedshed with water. The crude material may be dissolved in CH,Cl,/MeOH

and purified by column chromatography with CH,Cl, to 10 % MeOH in CH,Cl,.
A mixture of the product from step 2, K;COs3, 100 mg of Nal, and R-2-

methylpyrrolidine hydrochloride in acetonitrile is heated to 80 °C for 2 days. The reaction
mixture 1s then filtered, washed with CH,Cl,, and concentrated. The residue is dissolved
in CH,Cl,, and washed with saturated NaHCO3, saturated NaCl, dried with Na,SO4 and
concentrated. The residue may be purified by ISCO gradient chromatography with 100%
CH,Cl, to 5%MeOH: 95% CH,Cl, in 2-aminopropane and then to 10%MeOH: 90%
CH,Cl; in 2-aminopropane to give the product. The free base of the product may be
converted to the HCI salt by dissolving in MeOH and adding 0.5 N HCI in EtOH, followed
by evaporation of the solvent and crystallization from MeOH: Et,0.

Thus, one embodiment of the invention relates to processes for preparing a

compound of formula IV:
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(I'b) optionally renoving the hydrogenati on catal yst
fromthe mxture; (lc) dissolving L-tartaric acid or
w@Gans@si c acid in the mxture to forma sol RET/O82008605702
(1d) crystallizing (R -2-nethylpyrrolidine L-tartrate
m%-z-mthylpyrrolidine D-tartrate fromthe
soI ~.(l.e) isolating the crystalline
(R - 2-

t\hwapyrrolldl ne L-tartrate or (S)-2-
nmetRy yrr I|d| ne Dtartrate and (2a) contacting the
(R -2- g.nsLtartrate with a base to form
(8) 2- 20 met hyI pyrr di N/, fim partivalae(R) oc ($t@E4-[rR-Methyl-
2- et rroI ine, D-tartrate with a base
yriplifing G v o R B PERaaIHSont30) converti ng ¢ he
(R)w}?eTéTﬁttKW\La‘i’beeglai‘edds%t Rﬁ'thtdb%vé bmpriRighy! pyrrolidine
to the conpound of formula I'V. This net hod may

opt(l@nalhygrdgenatingr2-metiylpiaralive is pepxtusé cormprigiag yn alcohol
rec staII|Z|n th olated (R)-2-methylpyrrolidine
S°1vemtaé¥1tarlyt t?%) agal %‘et hyl pyrrolidine D-tartrate; (I
150! &ptibRally@mioRiigthé Bl dloz&htion catalyst from the mixture;
(R)( gprrea{phyl pyylrr}?ol [ dlgsrqte L&t arét rate or y S) - 2-

met(hg)l pylisselving hdarricacid e Ia-tadgrip acibinghe poRRYeR7A0BY a
solu?gr(g/ US2008/ 005702 (1h) optionally repeating steps (f)
(g). Exenplary conpounds that can be produced
aC (Ddi)di n:gydtﬂllilhgﬁk) pridthdpyirolidibe &-taftite 010(S)-2-methylpyrrolidine
fz met hyl - pyrrolidin-1-yl)-propoxy] - phenyl
-té)ﬁr%ﬂf{?ﬂﬂ@ PIUHon; one: H HONONONONO-~~ NS

o493 e el S e o or ()2
methylgytralydineBztarirade; ané A further group of
s (Rt & ) -a%b%@?%;rrbl%%?na LR Bifhbento form (R)-2-

SRIREMYE bdeloh Bontae £l IRlife DStartfate with
metgﬁggﬁl bed irn %e%o%/ 05tg 8 hese&?gn%gﬁnés I ncl uteewn :

basclompamn($-2emethylpygotidingl formula VI: O X2=XI X~ X X
%ell:\))l ) c\cﬂltacting 1-(4-hydroxy-phenyl)-ethanone with 1,3-dihalopropane, for a

time and under conditions sufficient to form 1-[4-(3-halo-propoxy)-phenyl]-ethanone;

(3b)  contacting the 1-[4-(3-halo-propoxy)-phenyl]-ethanone with glyoxalic acid
for a time and under conditions sufficient to produce 6-[4-(3-halo-propoxy)-phenyl]-2H-
pyridazin-3-one; and

(3¢)  contacting the 6-[4-(3-hal-propoxy)-phenyl]-2H-pyridazin-3-one with
either (R)- or (S)-2-methylpyrrolidine, for a time and under conditions sufficient to form
the corresponding (R)- or (S)-6-{4-[3-(2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-
pyridazin-3-one.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(1h)  optionally repeating steps (f) and (g).
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and the pharmaceutical salts thereof, 15 wherein Y is
(R) or (S) 2-nethylpyrrolidine; RL each independently
WO 2@B@3mW8T s a hydrogen atom a hydroxyl group,P@I/US2008/005702
hal ogen atom a |ower al kyl group, a hal o-1ower alkyl
ar -1l 0 I .
Or i ok Q1S O RS UBDD B
comipalmisl deveribedlik WOO@MDM& kA1 bgprowidinga comtpoaidesf the formula V:
jnteger fromO to 4; 20 R2 represents a hydroxyl
"@?bu a hal ogen atom a |ower al kyl group, a
Wﬂ\- r al kyl group, a | ower al koxy group, a
| o-1 ower al koxy group, a |ower al koxy-I|ower alkyl
i&\ep, r a halo | ower al koxy-1ower al kyl group, or

ﬁﬁ; zgnt&la group of the formnmula,
X3- XA mhereln A ent's & conpound of fornmula

forméla (rrt- ? -41 WD 2008/ 137087

mﬂr@# me-hydggehlopide, Prépare eyqing {9 theferegoing

methddolo )E\QF@E %@N@?mr @H!,E %ﬂag‘e&vgﬁl’ Pocﬁltc m or a
cycl oaf group optionha Iy substi t a | ower

al IA/ﬁlrgnenelpbochnieat of ﬂhe\mwenabxk;dlatesgﬂoqnmes&scfycﬂ)mpdumg a

rou en atomor a hydroxyl group and R4
Comg ‘ggeﬁngﬁqghydrogen atom a hydroxyl group, a

hal n atom a |ower al kyl group, a halo-lower alkyl
50 Lower al koxy group, a hal o-1ower al koxy
gr r al koxy-lower alkyl group, or a

weL lal koxy- | ower aIkyI group; in indicates 0 or

Cates—QCHRY:—R' and X1 to X4 each

i ndependent |y represent a War bon atom optional ly

su I | ower al koxy
gr g’ﬁ% %&Hhﬁeqfa\gfaf)%\%g’rrel %Vg‘égg?ﬂ gairﬁét% Qéfrwgsﬁgl ogen atom 10
Speta)f i chyﬂtqgenhtmgl Z;mdmydmn‘nﬂma s a wiktarencdnprésigy aigcohol

t hat can be pre according to the nethods
adudrage

solvgpiaod hisian salytide:
pher?l)jlyl}()pﬁ()ﬁéhy!lgm&?%g thg h?@'EEé’x{ahbn Qé/tﬁfygﬂ frgrhq}fé MRERROXY
{ 4(]&- ( Ry hgietaydric doid quywmtamtu amd mnhcmnxtyiqabemm a)
1 év -pyridone. Such conpounds nay be prepared by
SO“BP i ding an internediate conpound of 15 Fornula (V)
\Ah@rc? n c?@s'ta‘-lhiﬂlg (IQ)?g—rﬁ&ﬁﬂbyﬂgldﬂ%@LQ%&lﬁ}qswtrﬁetﬁg%yﬁblidine
met hyl pyrrolidine, prepared according to t
-WM®ﬂe@@hh@wﬁehﬁ@dology, K208 and Nal in CH3CN and
" SRAC 0 ASnPERIRIe (S By ASRETARET. ARRNE of )2
methylpyrrolidine D-tartrate; and

(2a) contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;

(3a) converting the (R)-2-methylpyrrolidine or the (S)-2-methylpyrrolidine to
the compound of formula IV.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-

methylpyrrolidine D-tartrate; and
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2008/ 0027041 A L Thus, another enbodi nent of the
invention relates to processes for preparing a 20
w@owpasnes? of fornula VI: O X2-X X~ Yom \i O- <RCT/USZ068/005702
~NR2 X3-X4 | p(Rl) VI wherein the variables are as
et, [ (l'a) hydrogenating
(lhg- lﬁﬁ{'lp I%Bg%ﬁ%ﬁe %nqqg aidggbre conprising an al cohol

sol Beniplah doﬁhpb&ﬂfs&ﬁﬂr&hlb@ rpr@ditcadl y&dordia® td thieje methods include
optional | novi ng t he hydrogenation cat alﬁst fr

R We(skrﬁx&‘*uﬁge@ -methy) pwgls%n\)rﬂgfpmnogv}al?qnd Yo cpyslfiazm -3-one:

D-tartamic acid in the m xture to fflorma sol uti on;

- 40%0 ’20,@8/ 137087 PCT/ US2008/ Ny (1d)
crystpllijging (R)-2-nmethyl pyrrolidi nq L-tartrate or
(S) - 2 ety olidine Dtartra e sol ution;

(1 e)
(R) - 2- met hy s Srate or ( o SR
met hyl pyrrolidine ™D-tartr ;yand 5 (2a) contacting Q

the (R -2- rrethylpyrrolidln -tartrate with a base to

PreleRbTY. 45 SormpstRg L gTA PNk T DD o] D RoPBadheny)-
2HHPHiddAH-91dhd) - 2- met hyl pyrrolidine; (3a) contacting a

compound of forrmula VI wherein Yis C with either
(R- or (S)-2-nmethylpyrrolidine, for a time and under

OB SR o e Rt S P 0 o
) mlﬁn&lidlﬁé prefied $it @ddokdanBe whthehd ﬁl@ﬂ@ﬁ@gescrlbed herein is
- 2- et hy Igérrol idine L-tartrate or

(R (S
des¢ritedyn B 2806/85 9i&78D-khese eempoundp ug:)ludewnmoun@s qftihe general
fom{u@?'\%ﬁ allized (R -2-methylpyrrolidine L-tartrate or
-2- 15 methyl pyrrolidine D-tartrate; and (I h)
optional ly repeating steps (f) and (g). Yet another
appl i cation descri bi ngJ hi st am ne-3-receptor |igands
containing a 2- nethyfpyrrolidine noiety is WO
2007/ 1050%3=X'Thi s/;)é [ cat| on descri bes preparation of

Y. 2 rmehé\:gfxﬁ /ﬂ‘r%w ng formula VII: AR7

p(R) VI

.,//////

and the pharmaceutical salts thereof;

wherein Y is (R) or (S) 2-methylpyrrolidine;

R' each independently represents a hydrogen atom, a hydroxyl group, a halogen atom, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy group, a halo-lower alkoxy
group, a lower alkoxy-lower alkyl group, or a halo-lower alkoxy-lower alkyl group;

p indicates an integer from 0 to 4;

R? represents a hydroxyl group, a halogen atom, a lower alkyl group, a halo-lower alkyl
group, a lower alkoxy group, a halo-lower alkoxy group, a lower alkoxy-lower alkyl

group, or a halo-lower alkoxy-lower alkyl group, or
x2=x"
2 A
R” represents a group of the formula, X3-x*  wherein A represents a compound of

formula (III-1) or of formula (I11-2)
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Z YC yaml X R3\QVII wherein Ais (R or (S
2-nmethyl pyrrolidine; Z, Y, Q X are independently
W@ 2a0808#87 or carbon; 25 R3 is hydrogen, (Cl- C3pGil/K§1008/005702
(Cl C8) al koxy, halo, 5 to 6-nmenbered aryl, 5 to
nenbered heteroaryl - hydroxyl, methyl ene hydroxyl,

( > O)p(Cl C4)a|ky| wherein pis 1 or
elei n R4 and Qpe\wfdependently sel ected from
Gipmconsi st | f- -43 WD 2008/ 137087

8/ 005702 h gen; (Cl-C8) alkyl optionally
subst@ﬁﬁged wth 1 t@ﬂﬁhal ogens; (Cl1-C8) al kyl group

opt ionally substituted with a é’ﬂﬁﬁlpﬁ}éﬁt’m%‘%ﬁzhwogen atom,

o S EUBEENS SALE T et 491 ol ST S

grogpticgclahlkyl grobptad haldgea atan tohn aduyﬂaixgggnup and B@tregrasdnksya

bydEigER plotT P 143 OB P gR K eraHiH §rquf, @ halo-lower alkyl
5 groﬁ&pawaeaﬁl?&y@B ,Q8HaY0- l&%r'aﬁ&%}rlgo@m&\lvéﬂétﬂ&g(y%%r Alkyl

¢6 Cl0)aryl” group and optiona substituted w th
grottpoOBa hdo- lwyaalkyxy tpveanpikyl €08p; C7) cycl oal kyl ;

mu-&@%gets]qd'%f W%&%&l@g&k | [()(/}I(Cl C3) al kyl optionally

X' to CCkabBindkepatide il yFIpestitls Ca3dH ¥ opdio ﬁalg@m%ﬁféd with a lower
heteroci/(fl oal kyl opti onal lé substituted with one or
g

alkyfkﬁr@p( T vm)awqulgé@rpoerbylo up&ox:( grugt pdaldgen afoshy |
10 p%g?i %l&wh@dé&% lné)z%lg?se\alt élttg A ro@q tﬂg{a (%8 be prepared according

to tf(e%etﬁddls)cﬂfsyﬂlbed(}@@elﬁiﬂﬁoaﬁdeyl ene- O(CO C4)al kyl, wherein
and each (CO-C4)al kylene is

each (C0- C4is3l kyl )
1-mgthy}-bridt{By (Sursiethr éopmqhﬁlwl)psoma 142 1A)-pyyidone; and

e e b e L L S s

hetSech cymapowunds inmgy, ba/\mepz&eah by poviding tih énteraiddins c@ﬁp@mdcbf

15 Formig YT VEsrraY if G o rsaoed e rodwotnd BB BLGER 2 11 ng
methﬁpﬁ%licﬁﬁ@l kélbaf&l@c@&%%gbﬂb the Rfre%ﬂ% mlaﬁfoﬁg)g)lgEGKJ@O; ad1d Nal in

dr ogen, al kyl',” or -
Ham\éarsi necevriaghibe EnOdug/tcmuch a$ degcribed dwive dorthe yompounds of US

ed wth halo, (Cl-C3)al kyl, or hydroxyl; R7
200?@8%{%}?%3 or optionally R3 and R7 together with two

adjThes, %oﬂfe@&’ﬁbbdiniehﬁoﬂh@ ShveBfIBH teddtBdtoproce¥ses@or n%@pzﬁrﬁ% a
X to which they are attached, forma 5- or 6-nenbered

20 compewnstffpanile ¥l ng; wherein one of the carbons of said
heterocyclic ring that is geparated by at |east two
atoms fromsaid, nitro n said heterocyclic ring is
optional ly repa d byyO oy, NR 8, wherein R8 is
hy drQgen. o0 1 7 \kyl.  Scheme 4 illustrates a
met hod for theXprédparatiion of conpounds having the
basi c p(RT) VI

wherein the variables are as set forth above, comprising:
(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
25 (1b)  optionally removing the hydrogenation catalyst from the mixture;
(Ic) dissolving L-tartaric acid or D-tartaric acid in the mixture to form a

solution;
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25 structure of formula VI, where A, R3, y' Q Z and

X are defined as above. Referring to Schene 4 bel ow,
wa2eenpwshd (111) can be prepared by treat nent PGF/US2008/005702

brono-tetral one conpound of fornula (1) with (R or

S | ..

{ e b RoueEE Ry pn B RRRIRE 1 BrPEE BE 528 R M molidine
-tagefetﬁcﬁmcl’re @alti‘daHB(OAc):% in a soI vent such as CH2d 2

or DCE, at te ratures ran to room

C e rhiE auioplating e sristalian Ry B Moy oB b e (92
met}éqﬁgﬁgﬂl&ﬁ@]j “g@? hged conpound of fornula (I11).

r suitable reducing agents for this reaction

i naRa)de deaGhiBh ther(R)NZBH&thylpyrobtine di-tartrate shthaesbdyk @Hfoom (R)-2-

t OH. .her. suitabl e conditiogps.for, this
ety ERaP RS FeE B GBEotS W aBATORY PHEo s Depers Hifh o
basd ﬁkrf&ln?(‘éf)-ﬁﬁlef HAdididet With (R- or (§)-2-

met hyl pyrrol i d| ne, prepared in accordance with the

pr d@edureestagfing heompesrsh@f formrelatVlomherein Y s4CW@ith either (R)- or

008/ 137087,.PCT/ US2008/ Q05702 Cl2
(S EPRLLHRETEARS Ao B A apcippd oy suPhieBtio o e
corrt§fdnding’dae. tenperature, followed by treatnent with

NaBH4 or NaHB(CAc). Conmpound II] can then be treated

Wi t%lameﬁpériqum@ﬁl}yﬁmmcbtc@dh%ﬁﬁmfc aci d of

for | a [

cat@ ystrgérgltﬁu Zﬂ’gltlﬂg %ﬁ%&?{}@l P i ‘%%02% eeL a?{élrltr%g)cg@é i
methglpadiidine Dlﬂa}trzﬁ&;l oride and a suitable aqueous

solution of an kal i _base such as sodj um carbonate

and1gh sléq’l%rm e §%ﬁ5télé12%ﬂ Horhwelthydrymephdinedy-tartrate or (S)-2-

{ {ﬁwg glaglg fromroomtenperature to about
me%@% p}re era y at about 90 C, to produce the

deqilhed optiopaliynetpedtirgotens|( apd)g). & her sui tabl e
conditions for this transformation include treatnment
of the conpound of forrmula (I11) and the appropriately

10 BaiRabihErEsi RS ONsEriBink qius‘?zimﬂ‘n@-ﬁni‘étzébtor( l'iééhdy"b&ﬁammg a2-

tetrakis(triphenyl phosphi ne) pal | adi un(0) sodi um
metbglppolidiae inviaty kaWed 2ORH E05 048 x hrseapahcatt@npbsmh@s preparation of

30 C.to 11 C, preferably at about the
°°“}P8P19‘3fngtﬁ%€°ﬁ9§i‘%$£mﬂ%agpoduce t he correspondi ng
. SCHEME 4 \ o\ A NaHB(OAc)3
Pd(dppf)2C12, Agqueous Na2CO3 COH

r2 @ VII

wherein

A is (R) or (S) 2-methyl pyrrolidine;

Z,Y, Q, X are independently nitrogen or carbon;

R} is hydrogen, (C,-Csg)alkyl, (C,-Cg)alkoxy, halo, 5 to 6-membered aryl, 5 to 6-membered
heteroaryl, hydroxyl, methylene hydroxyl, -(C=O)NR’R’, and S(0)p(Ci-Cs)alkyl, wherein
pislor2;

wherein R* and R’ are independently selected from the group consisting of:
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Y~/ XZ QR31 I 151V Y \~X V Thus, one enbodi nent
of the invention relates to processes for preparing a
w@oropasmes? of fornula VII: / A R7 Z\ \  Yonm PCHUSR08/G5702

VIl -45 WD 2008/ 137087 PCT/ US2008/ 005702 wherein the
B IELE5 145 8l MAEHFPRLR ST ki o

optlﬁlmmlrdubm’t@tedgwﬂi z(:ﬂfb@ﬁtulellstcﬂeleefeﬂ feomal t}&hgmdp c@sisting @fi OH, 1 to 4
cat al yst ; opti ona rempvi.n e hydrogena
Ci- gapgqyi,gg@m)c{qq (e 1al§y]@méx}og oS @gnonany substituted

w1t}{;aolﬁld'$}n5%e?1rdn‘a bgalBr u?' tgt)ﬁfetd%glf%ﬁagﬁt 1‘23 dﬁgoky @pl%ﬁ%W sfibdtfuted with

tion;
1to QFh)aldgenﬁtahgi ISpyr f)ahmdbened hetematyl aptomally substituted with a (Ce-

Croprgragand eeRial e brfiedithbiq ot hald BRypr i ne

con acting rrolidine
C3)alk)tlm(C[-é)‘s)allwl-tG(“@)(Be(Qe-(hQalkyjr 3n8(rR§:mEered heterocycloalkyl optionally

subsgyied WERB{chg B S (G o Retkatertiy CERURR (e g 1B sulfppyl optionally
substi®itad (ith o%e 5 nftyd (wr COhIKS; 361 0-fd3hbe A HetGbaryl and (c6 Cyq)aryl-
6- hal 0- 3, 4-di h dro H- nap ht hal en-2-one with e

(Co-CRplkydane¢ @) Co- )aﬂcmwhgrrzwﬁl@ (G pelkyt end %acm(ﬁaca)@&kylene 1s
opttfilfTsuBGRGlehyATL B .kt & SRGTRATR! ROE RESRERRL Win he

nitréeh do %1611Cth6§klht8ach&'| fbrm Z-4 -to ¥Emé&dibertd h¥frockcliCBnyh@icetifi one of

the vari abl es are_as descri bed above, for a tinme and
the ¢arbrns of saidihetegpryclic ring that is separated by at least two atoms from said

R c7)dgcfoarkgi qt:s qQ )aj(yis,) 16;- c%)glkyﬁmgdmf)m}n SBtfb%aﬁ)y ba¥stifd Ewith (C;-

nitrogen in said heterocyclic ring is optionally replaced by O or NR®, herein R® is
hydrogen, (C;-Cs)alkyl, or -C(=0) (C;-Cs)alkyl; and wherein said heterocyclic ring is
optionally substituted with halo, (C;-Cs)alkyl, or hydroxyl;

R’ is hydrogen;

or optionally R? and R” together with two adjacent atoms in the ring comprising Z , Y, Q
and X to which they are attached, form a 5- or 6-membered heterocyclic ring; wherein one
of the carbons of said heterocyclic ring that is separated by at least two atoms from said
nitrogen in said heterocyclic ring is optionally replaced by O or NR 8. wherein R® is
hydrogen or (C;-Cs)alkyl.

Scheme 4 illustrates a method for the preparation of compounds having the basic
structure of formula VII, where A, R®, Y, Q, Z and X are defined as above. Referring to
Scheme 4 below, a compound (III) can be prepared by treatment of a bromo-tetralone
compound of formula (I) with (R) or (S) 2-methyl pyrrolidine prepared in accordance with
the methods described above and a suitable reducing agent such as NaHB(OAc); in a
solvent such as CH,Cl;, or DCE, at temperatures ranging from -5 °C to room temperature,
preferably at about room temperéture, to produce the desired compound of formula (III).
Other suitable reducing agents for this reaction include NaCNBH; or NaBHy, in solvents
such as MeOH or EtOH. Other suitable conditions for this transformation include
treatment of the corresponding tetralone of formula (I) with (R)- or (S)-2-

methylpyrrolidine, prepared in accordance with the procedures of the present invention, in
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20 sufficient to provide the conmpound for forrmula VII.
This nethod may optionally further include the steps

w@poogh3f0¥7 recrystal li zing the isol ated PCT/US2008/005702
(R - 2 nethylpyrrolidine L tartrate or (S)-2-

solat ¢
coT P AL R Pot 34 1o el 43 BL A R0 at room
temb&)atuic fatfowel by trgatineat Wiih MHPIJ@N%EB(G}A@nd (I h)

optional Iy repeatlng steps (

i | IQ@FP%’("@§ Ia%nalpqnebenta%qt%w%% 6HPYPBFatF#¥éUB$té]f5f§f&PF%T\C acid of
fordiplp ¢RP B8 resPRE T plab B R AL AlEG B E T el

bis(diphemyipiwesphirejferroceng palladsoing(ii cbloridoapd 2 sgitable 4dueous solution

o S8 B bR i B S RN eopye
temPEANPE GR%iRE %npfﬂonﬁéngﬁ%ﬁﬂe%gb&ﬁ%@ °Cnp1%fél?i9cl51")? afabdut 90 °C,

produce t desired ound of fornula
to prodeiae rlerdesméd ¢dmepamdrod’ sfqmmda 69 Otmsyitatds tenditions for this

wanf e Gor Evde sranuar e cpapnind ehiserula il HiGhe Gl Spiacly
subtitfite@ BoFRSPRAE b Ebrmald o)l vith @ﬁ‘rhﬁs&Menﬁ%bﬁﬂﬁﬂ@)palladlum@)

Treatment of the 5 carboxylic acid with an am ne
andfspdin cerb@aRERS ethamlot/Wetep rusarcd tenpaaidsiranging &oupb@ fgto 110

o {
C, g?e?%ggl a? at et?hc'eiljé?r?] Igleemperan epFoO%ruguce t@mﬁ é:glag é)y) 8g%ompound of
fora@apvynds of fornula (IX). SCHEME 5 OH |, \ BOH\ N
\) NO-/ \ OVI | \ 1. TFA CH2C128J/0/2 HOBT,
EDCI, TEA, R4RSNH a or RGPERMEED2CI 2, ag. Na2C3 0
VIITT 111 N_4RSRN-\\0 _JoX 10 Alterna
conmpounds © e
t r eat nent
with 2-c
a suitBbl e base su as diisopropyleth
sol vents such as nethyl ene chloride. 1

Pd(dppf),Cl,, Aqueous Na,CO;

OH

@ RO
v N M

Thus, one embodiment of the invention relates to processes for preparing a

compound of formula VII:

R3 VII
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I n anot her enbodi nent are processes for preparing a
conpound of formula VIl: / AR7 z\ \ Yom ~ X 15 R3

wO Qosns708herei n t he vari abl es are as set fort hPEDUY®8/005702
conpri sing: (la) hydrogenating 2-nethylpyrroline in a

R - gnd a
E\;hgéegrﬁa onaglae%1 gﬁe ts?{ %%H%)iboy)%? b E)giﬁlln "renoving the
hytdtec)germgtirotgenaamtg@l msthyt;ryommbm amikturecompising & alcohol
di ssolving L-tartaric acid or D-tartaric acid in the

S°1Vﬁﬁ1t>@PGraélYf1€PaeB?tiﬁnaPataémtut i on; -47 WD 2008/ 137087
( = {lg_szng)?ﬁé py?gl%ovglb‘me E{(%féééﬂahbﬁ 'c{&glyst from the mixture;

rroli trate or
( S(19- neissylvingr k-tdriadicraeid d-D-gartarataeid inahe tivetusectb foinoa;
1 {I e) isolating the crystalline (R)-2-methylpyrrolidine
Soulort"artrate or (S)-2- nethylpyrrolidine D-tartrate; and

S (PB) coMARtihg @(ﬁﬂ%e&l@lpfn‘r&?&ﬁ‘é’ Lﬂxx&fafé 1SN -methylpyrrolidine

L-tartrate wth a ‘base to
D-tmathﬁlOpythp@biucipn,e free base or cont actl ng the

S I d t b f

{ oI STeRBYRS bR R (D REne bl mbipdingRe or B2
metﬂylﬁﬁrélﬁil&ﬂrtgrtﬁte‘laﬁ@trahydro napht hal en-2-yl)-(R) - 2-me

thyl - pyrrolidine or

1- (Bhalcentactmgzthg (Re2magthylpprroladne hatperatowith p-bas) toform (R)-2-

|- OvEr oLl di . . /
methyYH AL LA oftdlacitd e ROLORCS Akt Bnd SR B o
basdiesﬁrﬂnt(sdrzahemmpyﬁondme; i me and under conditi ons

sufficient to a.conpound of the follown g

f o3RI acoNathlg6 hqilo)é 4-dihydro-1H-naphthalen-2-one with either (R)- or (S)-
2-methylpyrrolidine, for a time and under conditions sufficient to form the corresponding
amine; and

(3b)> contacting the amide with a boronic acid of formula

Cl)H
B
%\ “OH
Y/ X
Q
R3

wherein the variables are as described above, for a time and under conditions
sufficient to provide the compound for formula VII.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(1h)  optionally repeating steps (f) and (g).

Scheme 5 illustrates an alternative method for the preparation of compounds
having _
the basic structure of formula VII, where R? is CONR*R® and VY, Z, Q and X are defined as

above. Referring to Scheme 5, coupling of the bromide (III) and a suitable boronic acid
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O O; and 15 contacting the conmpound of formula N Z

I 0- Y-,QX 0 with an amne for a tine and under
w@uditsiodhs sufficient to formthe conmpound of PCE/UR2008/605702

VI1. This nethod may optionally further include the

rea eéﬁ?@fs?ém Pl )nygtlﬁee | séqgg'?%% d?‘%{bgﬁg‘?@/ 199 r %ﬁ | dd é]r)c’duce the

desi;ed eorhpcing of |for(rrﬁ)1a QVIIEEfﬂiydtmyﬁirﬁ]thGCMS&)ﬁcﬁhg -dus] edtér
i solating the recrystal
den(qu)wezqfrfgfrﬁylp ng Hhwith ,tqa,féuq_rogcgpf: la%llfién g}et}(yg_;snezchlonde at room
[
tem E%% l)ré)g{lgétsetqé @fr{%p dlB @é.r%ox eC| mie Pﬁ% nﬂ]feﬁt}{nent of the
5 carbzmybo acid svithhat armig db éorpnész nnaluncmestame of awtitable coupling

reageg! ﬂ)chénf?wg an@% 9 # triagy mying;such gs friesh amipe. £ap groduce
the Hé’su@é%ﬁl BLR-?-fodthdla Pl di ne;

(R 6-(2-Methyl-pyrrolidin-1-yl)-5,6,7,8-tetrahyd

fo- napht hal en 2-yl]-pyri $GEMER (R,

R)-3[6-(2-Met hyl -pyrr@i din-1-yl)-5,6,7, 8-tetrahydro-n

apht haI en-2-yl]-bepzarj de; and

(SR)3 (2- I\/lethl-yr?'blldlnlyl)S a

@scri bed

dro n hal erg)- ] - benzam de. Con'po
06/ 06 an il so be mor e feayT | Y prépamed chycl,
Rg~ the (R)- and (S) 2-methylp ot i di ne synHbesiEBCI, TEA, R*RNH
of .the rese t 6197 15 descri bes
the f"‘c?lr owi n?dédé%gﬂném * or S%fzs VIl and I X
(R5)0-2 Al (R5)0-2 Ail (RA)m(R4m YW N NL R~ RL
n~nWVIIl I X And the pharnmaceuti cal |ts thereof,
wherein \Nﬁs

10

Alternatively, compounds of formula (IX) can also be prepared by treatment of the
carboxylic acid and suitable amine with 2-chloro-1,3-dimethyl imidazolinium chloride and
a suitable base such as diisopropylethyl amine, in solvents such as methylene chloride.

In another embodiment are processes for preparing a compound of formula VII:
A

15 re Q@ VIl
wherein the variables are as set forth above, comprising:
(1a) hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
(1b)  optionally removing the hydrogenation catalyst from the mixture;
20 (1c)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a

solution;
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20Lis -0- and nis 1 or 2; or Lis -CC or -CH2CH2-
and nis Oor 1, RLis -Hor is

wW@1008a810§71C3- 7cycl oakl yl , - COOCL- 6al kyl, or - OBODES29$/005702
each optionally nmono-, di-, or tri-substituted with

opt nalﬁﬁﬁh ncig?gt-?— &fl l{pkﬁ[ﬁu}&' a%:[‘? glaﬁﬁha g gﬁ%ﬁjohdme

D-tarfit2 fromdN{HelzpRitionC( O) N(Rb) Rc , - N( Rb) C( O) Rb,

- N Rb) S02C1- 25 6al k
-S és ﬁqt% gyrystal lg't?z(ﬁ(?%o yg@ﬁ@¥ldﬁlg|lotaﬂr@9@r (8)-2-
meth oli mpg%ra@@%dcoom 6al kyl ; wherein Rb and R
each i ndependently -H or -Cl-6alkyl; R4 is -OH,
5 QCZaﬁaldoytapHQ:&,e (RE2-16ethklpyrrobidink dl- tartra;te\mfiﬁﬁéh base to form (R)-2-

met UletI 1@9] ee ggyl\(htr)%grtltglét%?_g thsgg)zﬁ he&@l%@&?@”ﬁé%%}?en&mh a
basgg/f&gg@g&’ ng ggl%/rro‘ﬁﬁldes sel ected fromthe group
consi st ng -OH, -0OC1_6al kyl, -SC

6al(Rs) c@nmcm b(6 Aalo 1,2, 3aﬂwt@énahydrofnaphﬁle}eoa} yb-(R)-Bgnethyl-
Py PG AR 1 b2 TRy TRl P Dot g vrgligine witn

10 a boagtit a&ialof YorgHuld substltut ed on adjacent carbons with
-0 - 4al kyl eneO-gptionally nono or di-substituted

with fluoro, -( ) 2-3NH-, - (CH2) 1- 2NH( CH2) -,
-(CH2) 2.3 (/&LE%E )-, or -(CH2)1.2N(C, 4al kyl ) (CH2) -
vvhere R yps sql ect fromthe group consisting of 1)
™H -C1 -OCl1l_6al kyl optionally nono-, di-, or
tri- su@st t& ed with halo, - 10 C2_6al kenyl ,
-C2_6al kynyl optionally substituted
tr| rr@t hyI silyl, -0C3_ 6al kynyl, -C3_6cycl oal kyl,
OCSchcIoaIkyI CN -N02, -N(RK)RL , -N(RK)C(OR,
- NRig 1S®lm1arﬁmekyre as-@@@)h@:d abalé\for a time and under conditions

suffﬁé%r&))to pr@,g e-a6a| l’uhg é%)ﬂg%W?{{z fo SO N( Rn' )R, - SCF3,

- COOC3 7cyc| oal kyl; 15 Rk and Rl are each

i ndependently -H or -Cl _6al kyt; where R and R' are
each i ndependen : Ne 6a| kyl, or R and R’
taken together gir nitrogen of attachnment form

a 4-8 ne recyclic ring having 1 or 2

het tom1ne pers sel ected from >0, >S(0)0 2, >NH

an %%, having 0 or 1 double bond, having O

or 1 owlnmmas 20 2) -G Ar2, where Gis a

bond, -0- -S-, and Are is phgnyl or is a

nnnocycll% aronatlc hydrocarb&ﬂ group having five or
15 si x:oﬁtaagn ihe ¥Bmpbayd BLfoRalacar bon atom repl aced by

each optionally no- tri-substituted with

>0, >S, H, or >N(C 1. 4al kyl), having up to one

addi ti onal carbon atom O nally replaced by -N=,
di

RP; where N

with an amine for a time and under conditions sufficient to form the compound of
formula VII.
This method may optionally further include the steps of:
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RP is a substituent independently selected fromthe

group consisting of. -OH, -Cl _6c¢clkyl, - 25 OCl_6al kyl,
wW@k@ags7087 CN, -NO02, -N(Rq)R -, -C(ON(Rq) R, PCT/US2008/005702

-N(RQ) C(O R, - N(Rq) S02Cl _6al kyl, -C(O Cl_6al kyl,

- SO 35 S ool PRI SRl s €55 -

methylﬁyx\wmnemﬂartranerendent ly selected from H,
- Cl_6al ky 8
rrer{%i@? edsoal%m&tgﬁ é%frwalbm &ﬁry% ve%?wgweﬁdwaey& ($)c2-

th¥l | éﬁgtm]taq het er oat om nenbers sel ected from
me %)Bpﬂo?ﬂg( rl\?f—’|a%and >NC1_6al kyl, having 0 or 1

car(bb)wylopnanﬁhynspezﬁmgctteps@aopt(g)onalIy nono-, di-, or

tr| ubsti t ut th RP; he ridyl fused. at
PR bR Ph M PRYHYs s By Do fd s Yordamsavidhese
r S -
o A5 b e B
yl]-PEiins2008/ 005702 nmoi ety has one carbon atom repl aced

AR T Vst st bubis 3 SbrtBRrapthiRar ) Pidine

R, '@@[M@-‘M&Hyl‘ PYTrolidie1- fygsﬂi‘éi I8k t@ﬁ&hydi’@-tnh tRAlLN-20A18enzamide; and

di-, or tri-substitute wher e IS a
(S,RIBHE12-Methyl-pyrerdidimitsht5.9.7, SS@Ir@ dydra-rapbthatene2-yil dgpzamide.
consisting of: -OH, -Cl_6alkyl, -0OCl_6al kyl, phenyl,
-CN, -N02, 5 N(RR', C(O)N(R)R' -N(R)C(O)R'
- N[ oiiadd désatiked in WCQ@DGH%GEI&V Kalﬂ also B¢ thidde eas@y _prepared using
6al kyl , - S02N(R) R -SCF3, hal.o, - - QCF3,

OCHF2,
the (Roard (Y r?dmﬁmoéé}q@fb’mhﬁﬁé pEtthaﬁﬂntan@w@aaMO 2006/066197
desdr deRRNIRA %coﬂ@ghnascémﬁh{%& Vlﬁ)an penyl fused at two
adjacent rin ers our nme ereﬁ‘ hydr ocar bon
10 noiety to e)rma fuged six nmenbered ar oggaf ,c rin !
whi ch noi ety one or| two carbon atomns re|81 ed
th(fR“\j,;,Jsed r| pthonal | y jronoR*)gli -, o
i \substy t i R ; @) naphthyl optjona
mon -,NMH rissub |Mtjlﬂt1ed @\n/l\
I|c aromati c hydrocarbon ro p having five ring
atons, having a carbon atomwhich is the point of
attachrrent IMI\H ng one carbon atom repl acediXy >0, 15
réﬂtﬁiln\tlﬁ g ky{l fhaV| ng up to one additional
&P Wﬁ?‘n‘ttﬁ%ﬂl&?t dptfaced by -N=, optional |y
mm,pneré;ﬁ di -substituted with R and optionally
benzof used or pyridofused at two adjacent carbon
atdnis -Ovhed B it her Bendoisu€s€- or -(blylf(ildi@faudads fordty is

jilona i = ti - an

P ek e Grrsye B XS o 66 R be <R
optlblhd]E' 1AéBdi-, b\ REbRitded HAhIRA atom which is the point
of attachnent, havi ng one or two carbon atons repl aced

by whereRa gpteiastes Fam @l OG-l salissy epitoaallysutsifged with

O g e TR P BB, SRR GO NRsouC.

6alkply FCE(GIDCle@ﬂHylmS(@Wz Caeatiptl] SONB) BOF;, hiilo, -CF;, -OCF3, -

-substituted with R3; and enanti oners,
CO‘aHaéltder eoners, hydrates, solvates and

-COOC,.¢alkyl; wherein R® and R® are each independently -H or -C,_galkyl;
R* is -OH, -OC,.¢alkyl,-CF3, -C).¢alkyl, or halo; two R* substituents may be taken

together to form methylene or ethylene;

Mis0, 1, or2;

-49.-



10

15

20

25

30

pharmaceutically acceptable salts, esters and am des
t hereof. 25 These conpounds can be prepared, for

W@ 2@aps®s7 according to Schenme 6. -51 WO 2008/ RGI082008/005702
PCT/U52008/005702 SCHEME 6 (R~0 2 (R4)m (RS) 2 1

0|l PR e 425 s ROy s

6a1ky1~6hd\haaea A5 HO. ( -n \"'01)"-". N_ R| A4 A6 (R5)0-2 Ar
(R4m|\|4-\||| L1/ (RB)0-2 Ar ~ A:9a  (R4)
lsmaay qheteroaryl n%&elﬁctedf_r m the ROUPRENYSingof: n Ag
(R f t h _
rei% 1 APt s, B0, oL E R AR ISR Bongly i
subsi'nmtedl ah) hdjaomt aarbops with -6 1aaikyienh@gpumdhyamndmtdlfsdbstltuted
Fydroxybenzaldehyde derivatives Al are reacted
Wlﬂb\f]’t“ﬁ al cohol s A2 according to a WIliamson ether

<0ﬁ»9{m5' LEHA S 2)1 %}%ﬁ@ 3%16\3 or L{érmkg AR(Cralky)(CHy)

abl’e base such
solwtent Rsigstlectsd ﬁ@at theigroud @nswtlngmﬁr wi t hout

t Kl . ALt ively, eth
o sy o O ol PERP R oo Bt i sisipiel Bhidhato. -
Ca. Gsmeﬁﬁl IO galkeRfleat dikd Ay hoptioaxlyy suuanﬂﬂt@p\enptnﬂlaﬁylsﬂyl -0C;.
brom de substituent. Reductive am nati on pf th e

salkgnyletsaeyclaalids {Qfricyelpalkyl, CONpOVA sNARORI | NG UUOOR, -
NEREIBLUOR 10 (e 1A% o] NecALAS Y EFO RAR ™R, SO,NER™R, -
SCF3, halo, -CF3, -COOH,

-COO0OC,¢alkyl, and —-COOC;j;.;cycloalkyl;

where R* and R' are each independently -H or —Csalkyl;

where R™ and R" are each independently -H or —C¢alkyl, or R™ and R" taken
together with their nitrogen of attachment form a 4-8 membered heterocyclic ring having 1
or 2 heteroatom members selected from >0, >S(0O)y.,, >NH, and >NC,¢alkyl, having 0 or
1 double bond, having 0 or 1 carbonyl merﬁbers;

2) -G-Arz, where G is a bond, -O-, or -S-, and Ar’ is phenyl or is a monocyclic
aromatic hydrocarbon group having five or six ring atoms, having one carbon atom
replaced by >0, >S, >NH, or >N(C1.4alkyl), having up to one additional carbon atom
optionally replaced by -N=, each optionally mono-, di-, or tri-substituted with RP; where
RP is a substituent independently selected from the group consisting of: -OH, -C).¢clkyl, -
OC,¢alkyl, phenyl, -CN, -NO,,

NRHR'-, -C(O)NRHR', -N(RHC(O)R',- N(RHS0,C/alkyl, -C(0)C.6alkyl, -S(0)p..-Cy.
salkyl, -SO,N(RYR',- SCF3, halo, -CF3, -OCF3, -OCHF,, -COOH, and -COOC,alkyl;

wherein R% and R’ are each independently selected from -H, -C;¢alkyl, and -C,.
salkenyl; and

3) a 4-8 membered saturated or partially saturated heterocyclic ring, having 1 or 2
heteroatom members selected from >0, >S(0)y.2, >NH, and >NC,_salkyl, having 0 or 1
carbonyl members, said ring optionally mono-, di-, or tri-substituted with RP;

b) phenyl or pyridyl fused at two adjacent carbon ring members to a three

membered hydrocarbon moiety to form a fused five membered aromatic ring, which
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(9]

be treated with a suitable R -containing amne, wth
or wthout the addition of an activating agent such
W@2008/1871081 i c or Lewis acid, and with an appr opPCEUS2008/005702
reduci ng agent such as NaBH4, NaCNBH3, or
Naf I £ [ '
moil b iy Earon o REIRELL 6700, L8 A5, BETNECARTIY abd kit
moiétyhasiup &l okeeddaittenaParbon dtormmoptivhelhe sephfted by -N=, the fused rings
.acconplished in the presen of a tertiary am ne base
optigEally Thnor ek THpsBBSATUER VIR WhGE & 15 RYH eB igHepep dently
ledtElF 113 tg@jgr &nk#&ahd OF -68, 4€N&IIE1,20C, 4alkyl, phenyl, -CN, -NO,, -
seie Eﬂy r |Os1?(/quinnoﬁ1|t'% , Ty Y et Pn%ny’ » NO2

tetra es A/ i1 nvolves e

NERORS] {AON@RRY -N_(Rlég:(@ﬁv RS IR GredLkyli u@(@éff 1t6alky}1. -S$(0)o-2-C:.
e ) i ratic ewi s acid, such as
6‘.’11(?5@'{?%‘% o%@gaéﬁa’ '@B&Pﬁ%ricﬁﬂg’oac etic acid

-COOEEAhd €O@¢ Ghikyl;Ti C14, or BF3*CEt2 with or without a
sol’'vent such as DCM Preferred conditions -52 WO

2008reteRbar ROnewacio08epaezaly -Hipe-GieatkyNSA or MBA i n

The,.nternedi at.e sal.t nmay,be .redquced usin
ot ShAES! fped b didsRf uog MEMbSS R R oM Rers bydroghbon
moibF b il a FREd S mdhb&Edalomadic YingkwhRA@Soietythai@Me bt v#d carbon
be reduced by known nethods, incl udi ng NaBH4, to their

atonesieplagesbbiiNg thefuseth sings ontraaallyrgwnooidi+ Retri-pbstitiset with R';

al i 0. ' CM: pr oy Lyc] | tspeci es A7.

SRRt Rl RO OM A e
COoRrpauvhscyelicrmymintic hyhosebdregotp hivigg €O HagRMMK, hgving a
am nes A9 by activation to form an appropri ate | eavi ng>O

carbgp gt pisdys the poinfeafpftaghaneayt, havug ane)carboy) atespaeplased by

g SRpEn . _ ) )
-5, AL i o8 i SLBEON iy (o i
by -Necoptttmaliy munbhot diesubstitstedtwith R\ewdtdptionallhieenzofused or

.di spl acement,. may b erf ormed usi a sui,t abl e ,base .
pyriGe R TG Seiageht cAroaR Hpnio Maiere B PEMORE T RS B morety i
opti¥hdlly Iﬁ’(’SndK,i diD Qi Sabinytd GitlIR'OindNal . Al ternativel y,

am nes 9 may be prepared through oxidation of the

al éphwiongenslic @thueatiotey dseriartami gyouphaviiesix rmguaterns draving a

al dehyde. . Thus, one e di t of the invention
cartp AL §Fich 5 enells SRETmTE ey e bt iR Bpoms replaced by
N=f %’tmﬁhﬂf m¥hbl oaditubstitufeRMiflr R’ AdloptibRdlB- BenPbfused &pyHdofused

(RAYm JNL NNRL NL NNRL n ~ n f5 VITL I X wherein
at twhadjaegnt easbasatgme, whers dhe benzefusedhermyridebispd meiiefy s eptippally
morio- BY. &[&%m{e'cl%t}an%flggﬁ irofn%%é, Afa fe&o%legl,)ﬁérafa? s, solvates and

conprising an al cohol ~“solven and-a ydro enat’ on
phaaiceticatly a2ddpfable) sabtp} dseeiaiddyanideDtheregf.t he

hyg_r ogenation catal yst fromthe mxture;, gl g)

di SEBFRAMPOUNEScANNG RIERAIFY) 1o eXBMPAT, &Fqrdingdp geheme fe

m xture to forma
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solution; (1d) crystallizing (R)-2-nmethyl pyrrolidine
L-tartrate or (S)-2-nmethylpyrrolidine Dtartrate from
W@ b@saglost i on; 25 (le) isolating the crystall iP&r/US2008/005702
(R -2-nmethyl pyrrolidine L-tartrate or (S)-2-
met hyl pyrrolidine Dtartigygngnd (2a) contacting the
(R) 2-met hyl pyrrolidine L- tartrate vvlth a base to form
z2- et hyl pyrro |ne free base or gﬁi}Ctl ng the-

(Ef 2mathy|pyﬁ[ﬁl 'P\Bl;}tartrate Wit h se for

f or ) - 2- met AT Py TN Eli ne; 30 @) - cont|act ng a

20 4{3)208\7\ B
'%ST/ gﬁZO@gﬂ)OS?OZ &2( R5) 0-2 A q%( Rﬂ) m‘g (EHRFRI
wher éi'n the vari abl es are aszﬁij:rl bed 3oove W th

ei ther (R)-(RQJ2(S)-2- nmethylpyrrolidine, for a tigs Ar’

and der c iong, suffigh Br formt conpoy
(#2 ul a ﬁlx 5ﬁh-i;s—me{-hod ma)fagp i ona
fbl h t e sBéps of &% f) rec T\z?
I sol ated (Ry-2-nethyl pyrrolidine L-tartrate o
nmet hyl pyrrolidine D-tartrate; (I g) isolating the
recrystallized (R -2-nmethylpyrrolidine L-tartrate QRS) Ar'
(S)-2- methylpyrrolidine D-tartrate; and 10 (1h) 02
optional Iy repeating steps (f) and (9g). Alt er (RfY4, vel y,
2-met hyl pyrrolidine-containi ng conpounds %y

—

prepared _accordi AP to Schene 7: “GCHEME 7 )0~

(R4) m J\ K2 0- 2 a ym\ HN A-9a
or [ or (,li—b"'(“ R4) m or
(R

— Ho’ﬁ\n/\\L

A8 Rm

AT N’H\/\'\
)

\\\\\

. A-9b
Referring to Scheme 6, reagents of formulae Al, A2, and A5 are commercially

available or are prepared according to known methods. 3-5 Hydroxybenzaldehyde
derivatives A1 are reacted with alcohols A2 according to a Williamson ether synthesis
protocol to form ethers A3, using a suitable base such as K;CO3, Na,COs, or NaH, ina
solvent such as acetonitrile, with or without catalytic KI or Nal. Alternatively, ethers of
formula A3 may be prepared under Mitsunobu conditions where A2 contains a protected
hydroxyl in place of the bromide substituent. Reductive amination of the aldehyde
functionality of compounds A3 will provide compounds of formula A4. The aldehyde can
be treated with a suitable Rl-contaihing amine, with or without the addition of' an
activating agent such as a protic or Lewis acid, and with an appropriate reducing agent
such as NaBH,;, NaCNBHj3, or NaHB(OACc);. Preferred conditions include NaBHj in
methanol. Alkylation of amines A4 with alpha-haloketones AS to form ketones A6 is
accomplished in the presence of a tertiary amine base such as TEA or DIPEA, in a suitable
solvent such as THF or DCM. Cyclization to generate tetrahydroisoquinolines A7
involves effecting cyclization to a tetrahydroisoquinolinium salt by exposure to a suitable
protic or Lewis acid, such as methanesulfonic acid (MSA), trifluoroacetic acid (TFA),

AlCls, TiCly, or BF3*OEt, with or without a solvent such as DCM. Preferred conditions
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A3 nL/ CHO B-1 b - (RS) z ~Br . (RAYmM | -HAt _
-ONRLAS B2 (Rs)O . At (R -2. Are | ~ (RAm
WO 2@08/157087 0 (R4). N, N 1 15 B3 Al2 Ref erri ngP@DUS2008/005702
Scheme 7, ethers of fornula A3 may first be converted
r . )
are 8 ESK bF SRS MDCM B eoh &b Sy i RRPANN st spndand

redm&tgragemsrsndi a0NAENBIMtin hadcidiRanethigg aieliuh NARepoticay|dRtones
h the present invention. -54 WO 2008/137087

A6 m@r/ﬁwi)s oesused by know mesiodsnipaluding Nakilg, tofasir sprresponding
n

alco?xé? ‘f‘feg g{fﬁ?ghﬁgﬂlﬁgﬁlﬁﬁg%s\%ﬁ{g Cﬁ fegl\é‘@ v1cf%5 c?[]chc
speqe oA B dhhsllyai;ha penSaiteriznaty alkbkyl grbupin ctomnpcﬁmdsmﬁeha)nm

B3, .an clizatjion to uce conpou ds of formyla
conyeied dp fhe E‘ES’ﬁlfﬂqdé‘F?e‘Hm SR S aktiT S1one e 56 ORIt Maving

Jretpte I

%:gg&;ﬁr Rick eéégz#% gggg@%g@} f‘g{bﬁue@a@’t‘%i@l&&g%%%% g&aviy group

witlc@p ot eﬁ)f?gme(hyh)yrtwumghatdlas bgena;rnpa;rho}l irpgacpulaneeewith the present

t hol t
inv b 0§ B AP B TP ot B e R PBASPISPIF BrGyeR 2% NesCOs ina
poldt¥Eesaeiah hPA BUOIR! with of WRRAMItREtaHXIKIN & NaIl A lttt@lively, amines
di ssolving L-tartaric acid or D-tartaric acid in the

A9 miax ba prepatsdfthiomeh oxislation poihe afcobiyl andyredudtivie amigpation of the
yl pyrrolidine L-tartrate or
resuﬁag%d%&%lgyl pyrrolidine Dtartrate fromthe solution;
(| eDhuk seteanibodirhére of thesihtddtiongelafd) 1@ proetdiws it piePatidi ne
L-tartrate aqr ?[ 2-_15 methylpyrrolldlne D-tartrate;

compqungsofformyias¥ili aad Bhe (R) - 2- net hyl pyrrol i di ne
L-tartrate with a base,to form (R)-2- Ar!
met hyI pyrrol i ke free’base or contacting RRle-2

(S)- yl pyrr tartrate 4 a bass(RQ
for (g;?i thyI|prroI| |ne (%) %/tmg

VIII IX

wherein the variables are as set forth above, comprising:

(1a) . hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1c)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a
solution;

(1d)  crystallizing (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
D-tartrate from the solution;

(le)  isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;

(3a) contacting a compound of formula
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(RA)ym\~ 20 HO'" ~/ n\'O CHO wherein the vari abl es
are as descri bed above, with either (R - or (S)-2-
wWoreaoRAtb30§T rol i dine, for a time and under condi PCEHS2008/005702
sufficient to formthe corresponding am ne; (3b)
converting the am nestio the conpound of formula VIII
or I1X. 25(Rhis nethpd may optionally further include
t he s&esof ( ystal lizing the isol ated
(R) - 2- hyl pyfr Iidin L-tartrate or (S)-2-
me Eate (I g) isolating the
recrystéllized (R -2-nethylpyrrolidine L-tartrate or
( ShjtRzeifl Bl VarRYIES Qte A Jé@cr@'eﬁ%[)w@tvﬁth élﬂ'l@r a? (! V@) -2-
optionally repeating steps (f)
metRAPBHdl RIS TorRGThE8Ad ﬁﬁd@@c@ﬁmmnmfﬁmembafoyn thermompodnd of
P tlﬂa& an_be made using the nethods of the present
Oy &nti is 4-
5 (4-THRS RO Pﬁf&fkbn@ﬂﬁﬁﬂwi inéhddd tHestemiday | - pyrrol i din-

.

| -yl)-propoxy 2,3,4- tetrahydro-isoqunoline. 5 The
met(hods redrystiléizingdbe solated@iZ-oathalpyrighdime dstartgate on(S)-2-

e epa ion of conmpounds of the foll ow ng
met$}gp¥fg lécg e)ﬁ tﬁlg as described in WD 06/078775: X °
N Xl% R1éoldtlr{grthBrécrﬂ'stalHzedNR)Jﬁ EfRF P83 - tartrde or (S)-2-

X Xl and the pharmaceutically acceptable
me@dpl’%(ﬂtdﬁ@@dﬂm%@ﬂél n: 10 nis2,3,4,0r5 Ris R3-aryl,

terd I - het er ocycl oal kyl
10 a|l$ o 4%{?“%%5%,%%%&2‘1 ".S(O 1 2R5; R6 R6 N
N Aﬂﬂemalvﬂyaldn&ﬁylbyn%dinMByﬂang ¢conpoulndls imky f86-pdpared

or.,and 15 R2_is H or RL and R2 are independently
accsding &9 86hMSM t he group consisting of Re6-phenyl and :

and Xis -0- or -S-; SCHEME 7 |

(R%22
(R‘)m \\
B- 1a
or

ORI
(R%o2 7:1/ O 2\)
Rm S or mN

(R%)0.2
HOM\O ZcHo
n . (RYm |\\

3

A3 @W\L Z>cHo
B-1b
o
(R
: N
N e AP BT
' ot h o P N AS
B2
A 1 .'Ar1
: (Rs\)o-z (& o : (Rs\) 2 |
- Bn | °__ ®m Y.
~ N ' : _N.
R S "R oo NTR!
15 " - B3 y , A12

Referring to Scheme 7, ethers of formula A3 may first be converted as described in
Scheme A to the corresponding optionally protected amines B1 using (R)- or (S)-2-

methylpyrrolidine that has been prepared in accordance with the present invention.
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or Rl and R2, together with the carbon atons to which
they are attached form or ( N j R6 R6/ ; and X is

WO 08/137887 or -NR 7; 20 R3 is 1-3 substituent SPCT/US2008/005702
i ndependently selected fromthe group consisting of H,

BerB¥hydey B dray, B SE eI nlY s B it Ol ) 902

metbylpiﬁ&elaimylahhyg reductre é&ﬁnﬁﬁ@Bbfbﬁﬂd@&?astﬁbehBﬁé)&8A@QﬂZtﬂﬂl to

dependent | d f th
formy RelapesoBhadey iz i ks comiamac of GGl Alsbare sesgmplished

Sk ] @(O) NR IR12 , - NR14R15 -OR 13 and
as s al oal kyl ; eme is H alkyl, -c(OOR 13, -C(O NR11R12
or Ax@(tl@)rl@ixﬁ)odﬁnﬁt ofitiet 1m®tmneelhted ¢pprodessed for pedpadhgd

conigpypds aqg“?:%wjﬁ%vi@ And B 50MEHnE) oyl Gyel oal kyl of
g%h% Mlydr(%%ﬁzglir%yild’met}ﬂhﬁ%ﬂohrﬁXﬁ h%k{wé c&hgﬁﬁﬁ%(ﬁﬁ Kibhol

51is oal ky1, -
solVemmaﬁydrmpRtimgcatqust 10 Con'pounds of fornul as X and

Xl d to.the f i Sch

. (8 VBnTB T i B BatBuracanhs! B ptanRT
R t1§H rdissol L%ﬁﬁ}ﬁ: d&don DIh@RidMNid inl th§hﬁﬁtu?e tNokm @~
" R6\ NO2 \ 2 NH2 ~9- 1 NN, 3 Rs 4 R3~~ XH

solyignR XH Step HN H Step 4 NN\ Steps

(1d) crystallizing (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
D-tartrate from the solution;

(1le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine; '

(3a) contacting a compound of formula

(R%)o.2

Gon @\
Ho’@\n/\\o ZcHo

wherein the variables are as described above, with either (R)- or (S)-2-
methylpyrrolidine, for a time and under conditions sufficient to form the corresponding
amine;

(3b) converting the amine to the compound of formula VIII or IX.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(1h)  optionally repeating steps (f) and (g).
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~NNNRO-R O5.~Rs 6 X~ N RI n y-N\\N
R3 XY N8a Rn\\ R N NR3 Step 6 or i N X NC
WoR008/1R887~ N \\ N R3 7 N R6 8b Referring to BCheEsm®o8005702
Compound 1 is reacted with an aniline derivative 2 in

?J’F%? %ﬂgtc]%Mpglmggﬁz ah\nég Rdn ?éjﬁ)ggé‘ﬁsﬂgﬁ}ea{leetﬂbw grnetsel%t (i)nvention 1s 4-

4- méthe;qt-phdmgl)ribmethym [3pQQexfneth§!bbyrrﬂﬁ):lmd ﬂlﬁardﬁpxypl,gme
ound 3.. The nitro group of conpound 3 is reduced
tetrg r&? T50gWRAkEe4 using hydrogen gas in the presence of a
suitable catalyst such as Pd/C, Pt02, Raney ni ckel,
preferably Raney N ckel, in a suitable solvent such
5 as Tethethods ofghé presént ipveritiso yareofplmuﬂefulpn éfeqregrgtion of

met hanol . o t han uct 1Q.
corfauh Tight F @Vl%?oggalgs'ﬁ??eﬁi%iﬁs depiingg s W RBRHE:
The primary amn ompound 4 is acyl ated hy
reaction with acarbox lic acid in the presen@f
coupl i ng nt s DEC and HOBT pirR_a xyiim
sol Rent uch| her, THF, og CH2Qr2, |prefig nany
e corrpound 5. Alte nat , the am ne

N2008/ 087 PCT/ US2008/ cags be acyl at ed
chlorlde in the pre@ of a ‘base.
Conp und

in acetic acid is hdateRTor a sufficient
ti mR'f or cyclization to occur. R'n step 5, if a
protectigg group is present on the gregyp X it is
renoved at this point. Suitable protecting groups for
X =ndthe pharmacéhtizally aatchtatie shlis thetwoif rwheramaval can be

' found een's Protecting Goups in 5 Organic
10 Syrﬂﬁ@sgsﬁoégnpound 6 is reacted with an a,

W di ek DA K @R Iehekdtodrys WLERIA1SD RPetterocycloalkyl, alkyl, haloalkyl, -
OR*,
-SR* or -8(0)12R;
R6 R6

e
R!is H and R? is R®-phenyl or 7 ; or R! is R®-phenyl or Z" and

15 R?is H; or R! and R? are independently selected from the group consisting of R®-phenyl
and ; and X is
—O- or -S-;

or R! and R?, together with the carbon atoms to which they are attached form

B
RSI/ - Re/!®

20  R’is 1-3 substituents independently selected from the group consisting of H, alkyl, halo,
OH, alkoxy and -NR!'R®,

; and X is —O-, -S-, or ——NR7;

R’ is alkyl, arylalkyl or cycloalkyl;
R’ is alkyl, -NR''R'?, R*-aryl or R*-arylalkyl;
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10

such as acetone, THF, ether or the like, preferably

acetone, in the presence of a base such as Na2C03 or
WK200833708T ef er abl y K2CCB8, at a tenperature froP@DUSHOSES702

Cto give conmpound 7 wherein Y is halo. A solution of

6 - ' j t Fr
R e e Sl TR TR
haloM th a tertiary am ne base such as Et3N, DI PEA or the

like referably DI P fall by,s(R).- or
Npisf R FEOHIR By GEINE He” | R s -G Sranapabeds i n

7. n iRith ege ' tion. The reaction is
R 1?&2%&%2&1{3@3% ’aé@gﬁ{pgl?a%rg rom0 to 100C to give
R!! andRYarel idlepaldentiy sdleated fromtthe gfouipl consistingSefiénakd, catoalkyl,

be .f ol | d. 15 SCHEME 9 X [v-N R - " n N N\\R3
arylagd vy | XR1 OF S ~l-N QT Step 1 // -N Step 2 3

13 ' = RR R/IrkI~CJn \j\ RL RL
RMﬁI{i{\:’th%, ?L&C?TON%-M&??Naiyl%ylilb Rl Referring to Scheme 9,

R™ Gddpelkyl cocloklkplwr drplatkiyl andt erature, is reacted with

1san.a,,, W di hal qal 13N i hiabhe s Bt such as

R é?gté’tad]ﬁ@: cyﬁll_ﬁ_a?kygﬂgg?)l}@}l t’h(g((ﬁﬁ{te, ploéfgbﬁgly acet one,
I N AdMpUNES BNERmAfas X RRERI &4#Che prépdYed drdihg k2 BeBollowing
preferably K2CO3, at a 20 tenperature from% to 65C to

Scheng 8. conpound 10. A sol ution of compound 10 in a
sui tabl e sol vent such as CH3CN, THF, ether, or the
like, preferably CH3CN, is treated with a tertiary
am ne base such as Et3N, DI PEA or the like, preferably
Dl PEA, followed by (R)- or (S)-2-nethylpyrrolidine
that has been prepared in accordance with the present
invention. The reaction is then heated at a

tenperature fromO to 100C to give conpound 25 11.
-59 WD 2008/ 137087 PCT/ US2008/ 005702
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As an alternative, the conpounds can be made accordi ng
to the followi ng Schene 10. SCHEMELIO n R3 XH R3 X \

W0 2008837088 \ Step 1 1 \ n Step in,,_ X n * = aPOrusnDasn0s702
/ 02N/ 02N 12 13 14 * F3 R \ X~(~" N\ N02 R \ X

N Step3|\~n+Y/S H/IESB';I%N/RSHN\ 15 16
NO2 In 17 R6 R3 * * Sﬁi n X~yN/ Qn Step 5 H

\FNHStepGH /Step? z N XHRs ~ R6 R4 R3R3\
@ 5 Referring to - |
At h apten 2 N

il HN

INd XJ L " %!épqlN N

np ;
i hal oaﬁk in a
X! o-NO2 o NH2
1 RS 9 NH» ) |
X X

3 RS 4 RS
Rie~ - XH R3
| i 2P\ - XH
HN A 2 N /
Step 3 H R Step 4 N N Step 5

’\RB 5 /\Rs 6
R[] XJT;Q
n
SN
N R
X Y 8
R /| Wn @ 2
/N \\R3 Step 6 R® or ",
o)
Q . R ~ | \6/)”
AN
R N/ N \R3
7 @
RS 8b

Referring to Scheme 8, Compound 1 is reacted with an aniline derivative 2 in a
5 suitable solvent such as THF or dioxane, preferably dioxane, at a temperature sufficient to
effect the reaction, preferably 50 to 150 °C, to give compound 3. The nitro group of
compound 3 is reduced to the amine 4 using hydrogen gas in the presence of a suitable
catalyst such as Pd/C, PtO,, Raney nickel, preferably Raney Nickel, in a suitable solvent
such as methanol, ethanol, or isopropanol, preferably methanol or ethanol. Other reduction
10 methods well known to those versed in the art are also suitable.

The primary amine of compound 4 is acylated by reaction with a carboxylic acid in

the presence of coupling agents such as DEC and HOBT in a suitable solvent such as

ether, THF, or CH,Cl,, preferably CH,Cl; to give compound 5. Alternatively, the amine
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sui tabl e sol vent such as acetone, THF, ether or the
i ke, preferably acetone, in the presence of a base

WG awh/138Na2CO3 or K2CCOB, preferably K2CO3, atP@EI/US2008/005702
tenperature fromO to 65 C to give conmpound 13,

' [ | Q. Lut | u ' s
can Y38 T34 by P oL ekl 8kl oF R HRR Chrfpbuin $n aetic acid
is hédtédefor prsaffiiaid iyne@oBENdlizatsort toerted Inistdp H if £proteatiyg group is

am ne_. -60 WD 2008/ 137‘5)87 PCT/ US O.g?%/‘ 005702 base such
presgat qn R SrQypPAt Syremqued aidhis Roints 2Wiabl§ PrEjesiag Sroyps =0,
N, 3% ;{xﬁ)m%tﬁsds(fé} their Jgﬁb@éﬂ'd%%%ﬁxﬁi NGB PRASRE Yy oups in

prepared I n accordance wth the present invention. The
OrgnerSynthasis SCdhpsurnidesis echcadd with enpe nadihalealkamninG suitable solvent

100C to give conpound 14. The nitro group of compound
such as geetangqHE ethey arile Lks. peefengblyacgpnepindhgpresencs gP a base such
r [ G
o5 R RE R Ch TR RGeS Bl R PR55C B
conpoihd B ivhessih Yeisthalkouch as net hanol, et hanol, or

PO RSO P ASHGIIE S0V PROUEh per B RHEgher, o the
likefé‘%&fe%‘tﬁ}é @1}1;@1@ i &@a@é@witﬂa'tlﬁlﬁa Bk ibagk 4eh 26 RERE DIPEA or the

npoun IS reacted with 16 in a suitable solvent

likespreferatdy PHRE A fadiowsed iy, (Rpr @xf (8)-2brhgthylipyrrahdine ghat has been
tenperatur,e sufficient tao effect .the 10 reaction

prepsret Bragpotgans i thegresenCipVentph: dditTeariah Fhen fikied e,

temPérathibe BHMAPIBIPIOOP td giveicdmpeahd 8d to_the am ne and
subsequent|y to conpound 18. The amine 18 in a

suiAltasnatively thedellowingrS disneidreandierfellowed.t he 1ike is
treated with either thi ogﬁﬁ%%%ﬁlgdi i mdazole (Q= S
e =

or 1,1 -carbonyl diimdazo O at a tenperature
of fromO to 100 C, preferably from25 to 75 C, tz}

gi ve conpound 19. 15 A solution of 19 in a sujtabl
sol vent such as DVBO, DMF or the like i tdﬁwith
a base such as K203 or the |ike and anyakkyvating
agent R4L, in which Lis d, Br or |, % me8Yylat e

or sulfonatg, at a tenp at;u{\fyof 0 to 100 ®
pr ef er from25rto 15 ¢ ‘1o give 20% Thug, one,
enbpdy Ofsief e | ANPon rel@fgs to processes fo
pr 8paki ng R°20—conp s, off’f o X apd X~ 7{(2&
RnIRI®n NN/ - F RER3\\ \\ NN~ IR R1 X
XI ®wherein the variabl es mre as set fogtH above;
conpri si ng: %Rz

R 11b
Referring to Scheme 9, Compound 9, known in the literature, is reacted with an .,
o-dihaloalkane in a suitable solvent such as acetone, THF, ether or the like, preferably
acetone, in the presence of a base such as Na,CO; or K,CO3, preferably K,CO;3, at a
temperature from 0 to 65°C to give compound 10. A solution of compound 10 in a
suitable solvent such as CH3;CN, THF, ether, or the like, preferably CH3;CN, is treated with
a tertiary amine base such as Et;N, DIPEA or the like, preferably DIPEA, followed by
(R)- or (S)-2-methylpyrrolidine that has been prepared in accordance with the present
invention. The reaction is then heated at a temperature from 0 to 100°C to give compound

11.
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25 (la) hydrogenating 2-nmethylpyrroline in a m xture

conprising an al cohol solvent and a hydrogenation
w@2i0ahy®87 (1 b) optionally renoving the hydr oREnES10081005702

catalyst fromthe m xture; (lc) dissolving L-tartaric

21 By S S B R g

10.crystallizing (R -2-methyl pyrrolidine L-tartrate or

(S)-2-nmet hyl pyrrolidine te fromthe sol ution;
(le) isolating the cryst%@m%ﬁ@[ ) - 2-met hyl pyrrolidine

L-tartrate or (S)- 2 nmet hyl pyrrolidine D-tartrate;
R§2a) contacting t 3(R) 2 nmet hyI pyrrolld|§te \

trdte wt \\ X
thyI pyrﬁlﬁ_djine frje bgse leﬂéfl ng t&e \Hn "= orp
= met hyl pyrr tartrate vvlth for

form(S) 2- rrethyl rroI |ne (3a) conve?tlng the (R)-
or 18)-2-nethyl pyrroli d e to the conpound of fdAmula
VIIl or I X 10 This rrethod may optionally further

i ncl ude the steps of, f) regrystallizing the *
i sol at ed F3{)-2-rreth p rolidine L-tartrate or (S}Q32- \|/\>
met hyl pyr 'dir)@ aytrate; NOesol ating the N

X X
stgrsystal (F&\%nethyl I|d|ne$5 grtrate/@/ T,
4(%—’2 e Iyrrolldlne Dt ae#t at e; (BN

opti ondNy repeating steps Rf) and (g). Al so amgnabl e
to the nmethodg of the present jgwventions are

of the follow ng conmpounds of fornulas XIl a I, 17
described in WO 2007/099423: NN 4 a a b R3 d
R5-Od n R5_.Odn 20 XIl XIIl or the R
pharmaceutically ac ble salts thereof, wherein R3
Is (CL_6) - agxkyl, aryl| or)heteroaryl, optionall *
substituted W"b fluorine atons;: R4i>s7\Q
hydr ogen, hg@l ogen, ‘(®@_6)-al kyl or_(C3_X él\gfl“ ,
(C1. 6) - gl or (C3_7)-_ cycl oal %*w i onal hy

Steubst i t utjed h up to 3$¢M§r| ne ryl, Step 7

het er oag’y
R6, RO, and
they are~attach#8 forma 3-10 ne
bi - cycl'?c ring system Bis a 4-7N
het er ocycl oal kyl contai ni ng up t8°3 het er oat ons
selected fromN, O S

RS i s (CR6R9), F( 1)p B, wherein

arbon to which

N
@ 20

Referring to Scheme 10, compound 12 is reacted with an a, o-dihaloalkane in a
suitable solvent such as acetone, THF, ether or the like, preferably acetone, in the presence
of a base such as Na,CO; or K,COj3, preferably K,COs, at a temperature from 0 to 65 °C
to give compound 13, wherein Y is halo. A solution of compound 13 in a suitable solvent

such as CH3;CN, THF, ether, or the like, preferably CH;CN, is treated with a tertiary amine

-60 -



10

15

20

25

(e.g., azetidine, pyrrolidine, piperdine, azeplne,

nor phol i ne, thionorpholine, piperazine or 1-4
waele@sapiose) or NR12R13; -62 WO 2008/ 137087 PCT/US2008/005702

PCT/ US2008/ 005702 Rs, R9, R10, R11, R12 and R13 are

st QRTASRIRYNERELSRL il SEATMUEORIED. oy B 8 912
methylgymdlsdihe dat harbesh ﬁ)l‘b}iai‘bel iniat¢crdaivetvithdhe phesteayvaitiéon. The
attached forma 3-10 nmenber _nono- or hi-cyclic rlnq}mxﬁno

reaction ipthen fegjed ate@ztémpﬁ@turﬁ ifro8} P & KO Colpraivs smpaung 14
groép)émgidioﬂﬁa 14 Mdugbd%tt% ddifhe Firs%\éin% tg&%t %angcé Sfa

, , or 4; nIs
suitglle Cdtalyst sTkle s Pd/lyPeQy) b5 Raasy ﬂuekq:lr pxpmraiﬂy lRymd:)hHickel in a
nthe 10 f Iow

suit Q g(rg%!r_ﬁg clligsdrlégt p%ot] %q{l %sqgromf.np prqug:)a t?m&ﬁlror fthanol.
Oth@r r‘é&luctfoﬁqnahécﬁewéll Eﬂc‘wﬁ‘to%ose(ve/rseﬁ in 'ﬂg ) gt 1O qusg!‘égot?blk | RS0

d rStﬂB(Bfedrmg td %phlemeFlé)t €|ompngnd bS Bahecned with 18 ik etsoiteblofolvent
suclb?se{llg rg)g El{aj)lﬁ(ﬁ{f)eg{pg%%réla{y cflgx%;%e:ttagtartx\%g{aﬂyrf %lé%{ﬁm go ecf]f_cgct the
reaction; prefeRibly b@Yd 130 *cith @ivendimpdasd PeEThe illﬁrdogrssa bf:éom;sbund 17

pr esent i nventi on, tO gener ate an ani no- p enol
is regéﬁeéirtalther oninglaad subsequenitly to camppendibs.i The @rametlé m a suitable

o GFEARRH SRAEL 091, o RIS FELIBD e -

S) &Xﬁmh@onﬁldﬁﬁlmelem + Q)b gerhperaiael & from 0 to 100 °C, preferably
rolidine can be conbined in an inert aprotlc

fror%%ﬁ%ﬁyritplgé"ec‘fﬂw& 1% or dichl oromet hane, in the
pr %?&Eﬁ%t? %fb ﬁea\’\ﬁtﬁtagfé'sglvreﬁ?&%mas bh\%§ot bWbH‘ma like is treated

tetrac
with a base such as K,COs or the like and an alkylating agent R*L, in which L is Cl, Br or

I, or a mesylate or sulfonate, at a temperature of 0 to 100 °C, preferably from 25 to 75 °C,
to give 20.
Thus, one embodiment of the invention relates to processes for preparing

compounds of formulas X and XI

wherein the variables are as set forth above;

comprising:

(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1Ic)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a

solution;
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20 (TiCl4) or titaniumisopropoxide to produce an
internmedi ate imne through the elimnation of water.

WQO\L@o8/8m8T vel y, refluxing a solution of |l andPCT/US2008/005702
2 nethylpyrrolidine in a solvent like toluene in the

nc { : 3
BB LB BE R Y G PPHORIR] LBRAIC S (SFRTRM B licine
Dtamate@romfbeanhﬁbark trap or activated nol ecul ar sieves,
al so be enpl oy to effectiyel cethe
|nt(e‘r)rred?°cl%t€1§tﬁfﬁ’é'5“’%ﬁ?es(&% Wﬂ@ stagigate or (S)-2-
metfl.;}qg?/ &Sl Dtaftdidlan@r 1N @ separate step followng its

ation, to thé am no-phenol -63 WD 2008/ 137087

PCT24)S2 Q@ﬁﬂa@@ﬁgﬁﬁ (R)2tmeetglpyapbding L-taifttvts withra Base to form (R)-2-
metﬁ;@congﬁdi %sﬁ.rﬂ? ggr?t%étﬁr?ﬁqt%]; é%)gz' %gh'\ylilgﬁgo gcﬁrbfibﬁr}fmrate with a
basebeE %ﬁgﬁ)@m@ﬁ@%ohdﬁ%m um cyanobor ohydri de

, sodiumtriacetoxyborohydride and the Iike,

| n (3@ac tcooverting e (ROt ow($)2-hethglpytolidine tothetdespeund of formula
VII]EE I%anol THE or di oxane. Alternatively, the imne can

¥ ‘feduced 5 usi ng catal ytic hydrogenation conditions,

€. Crhis ﬁ%b@ﬂ@%ﬂﬁ%ﬂﬁ%ﬁﬁﬂﬁﬁﬁm(uhel@st bfa suitable

met al cat al l'i ke ni ckel (Ra |%, pal | adi um on

carbbn (rmitylhémgéhmsrogﬁtecb(d\’r)aﬂ pethylpyprolidined atagtragg or (S)-2-
met{rﬁﬁ%&ol? Lé’ﬁnttanl %(e met hanol or ethanol and at

eratures 1 n the range of about 20 C up to the
boi(lg)ng igititlg the rédrestaliizede(R)-2empihglpgtrotidihe di-tapirats St ($)s2-
in the range of abqut one to five atnospheres of
metWHY%@&%nﬁgsta“@%é‘P drel ated exanples for the 10
tr for he literature. Still
21?)“ rﬁﬂkhﬁgc%gé%&%fti&?ﬂgagﬁe olic OH group present
|n t he |ntermedi ate of fornmula Ill can be converted

n et her uct of t eneral formula |
F%glpslﬁl fot ¢ meghqds o Zet]egggsgm Ingentjqns a@eem}éunds of the

fouémg%ﬁrpﬁ’éndﬁ of WOEEBANX Banki X3S delRbibaeth WiceYo@reds2and
I's a | eaving group i ncl udi ng hal ogen (e.g., O, Br,

1), nmesyl ate (i. CH3, or -0Ows) 15 tosyI ate
(i,e., -(}S@OBHS or - , in the pres®hite of a base
and in a reacti@nainer sol vent, as_depi &fed in
pat hway b. Sui erréwrllrn4
potassiumor cgsiumc rbonate(s)
bi car bonat e(s), | -or pot assi ¥ but oxi de(s),
sodi um or poRaESi tim hydPi de(s) apeotHe |1ka, with
cesi um car bonat e bgwg%l preferred. Suit he sol vent s
wi Il include DV, THE and th i ke, with

or tl?eq)h@@geﬁﬁé"ﬂ@r afc@ébtaﬂi@ Yglts tﬁ@r‘%oﬁ waReigent of the
invention relates processes for preparing

R’ ig éihraberlrkmls awfl of bctnmaaylxwtlcmﬂy Xebistituted with apige 8 fluotingatoms;

R* 1sDﬁyd’:‘rogen, halogen, (61-6)-alﬁyl or C3 7)- cy@loaﬁ(yl (Ci.6)-alkoxyl or (C3.7)-
cycloalkoxyl (optionally substituted with up to 3 fluorine atoms), aryl, heteroaryl;
R’ is (CR6R9)m-(CR1°R“)p-B, wherein R®, R®, R'® and R"! together with the carbon to

|sod| umor potassi um

which they are attached form a 3-10 member mono- or bi-cyclic ring system;
B is a 4-7 member heterocycloalkyl containing up to 3 heteroatoms selected from N, O, S
(e.g., azetidine, pyrrolidine, piperdine, azeplne, morpholine, thiomorpholine, piperazine or

1-4 diazepine) or NRR";
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XIl Xil'l 25 wherein the variables are as set forth
above, conprising: (la) hydrogenating
WQ@2008t8%BpYyrroline in a mxture conprising an BCTUR208/005702
sol vent and a hydrogenation catalyst; (Ib) optionally
eryipg Hh ar I Xt i
R RO IR et AT Ao Bteleh S RO AL HiS, (Cie
alkﬁhﬁym(@i slalky1)ehdtavaryd or30 sol uti on -64 WO 2008/ 137087

R" EI%T / Hstgfgqct)m el swtgql'g%)g tér S lgplf érle(nﬁgtached form a 3-10 member
- | i .
R s A S R

mththb@rcb\nmmabNR -1§norMHbyI pyrroli d| ne D-tartrate; and
tacting the (R -2-nmethyl pyrrolidine
m‘ﬁ_o’taﬁ gvvithabasetoform(R) 2-
nis@e1 by rang! i di ne free base or contacting the
(5)-2-methylpyrrolidine D-tartrate with a base for
pisflded (S) - 2- net hyl pyrrolidine; (3a) contacting a
co ound of r mul a ORaR3 b ~\ c~./ HO 10
8 ‘E‘H‘é‘?o“(“@d "ar%ﬁ © prepatsd Dy b 8T BFICEHWS ,Sg?‘éﬁ’ “h&’e
follé\j\/ﬁﬁg RRAsmenger conditions sufficient to formthe
correspondi ng am ne phenol : and ﬁSb) contacting the
am ne phenol with an al c‘éﬁHlE MEdd a tinme and under
conditions sufficient to provide the npound of (j

formula XII or XII. T}ms met hod opti onal | y™
furthex incl gse% st epsof : 41f)”£3ecry%4t al li
b/ N

the is R 2 et rroly W-tartb
(S)-2-, P artfate; A1 &) & ng
the regrystal’lized (R)-2- nethwop/f/lcrro "di neyd- vartrate

or (S)-2-,methylpyrrolidine D-tartmate; and (I i)
optionally repeating steps (f and (g). 20 The
conmpounds of the present r f or mul.a I and X1

may al so be prepared K;a th oute sho in the
fol l owi ng Scherng 12. [\ﬁ [\jj:/
RSO d R50

Referring to Scheme 11, a ketone of the general formula II, wherein the hydroxyl
(-OH) group is unprotected, is reacted with (R)- or (S)-2-methylpyrrolidine that has been
prepared in present invention, to generate an amino-phenol of general formula III. This
transformation can be accomplished using one or more of the methods and procedures
available to those skilled in the art. For example, a ketone of formula I and 2-
methylpyrrolidine can be combined in an inert aprotic solvent, like chloroform or
dichloromethane, in the presence of a Lewis acid reagent like titanium tetrachloride
(TiCly) or titanium isopropoxide to produce an intermediate imine through the elimination
of water. Alternatively, refluxing a solution of II and 2-methylpyrrolidine in a solvent like
toluene in the presence of a catalytic amount of para-toluenesulfonic acid, with provision
for removal of the water by using a Dean-Stark trap or activated molecular sieves, may
also be employed to effectively produce the intermediate imine. This imine may then be

converted in situ, or in a separate step following its isolation, to the amino-phenol
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-65 WD 2008/ 137087 PCT/ US2008/ 005702 SCHEME 12 Ra O
RaaONJRaN b\ /RRRb\\ /R3 b\\ /3 C b\\

WO RBsHIoB" or HNr a C( n ~( / n ~( or / ¢ H Pdr/uR®DeH5702
IVd RBR\/dnR /dn Il f lalb e. R\a O3nh b

. \ -~ . . .
s GRSy R 4P A Bt o
for Sahpie bdn reageneriike sodkei borehpdriden@afdhirsativivocyanoborohydride
v st 5o ke i TR
dichgé?éfﬁ@{h%ne,trﬂéhﬁfb@,{‘ﬁﬁ bt dfodBnd %1&%%%@@, Wetifhife Jagﬁﬂ:er@&uced

general formula R5-A in the presénce of a base, as
5  usindestahjiticdydfagengairhaeditions re. Scéreployihgthydprasdiges (HBe) and a suitable

2SS Bk 05 B RET v bt BB LYo S 2Rt i

a red GidH imGt SR liké nfthanbl or nol ﬁﬁ&at)tem?&iétlﬁ@s_ inQREtAGe of about
with a reagent of general formula R5 10 CH in the
Y

20 °Crupstertbebeifing peint phihlesolygaieenapldyddnangrat ipressires tl the mnge of

4TS R GEEE LB B S OB B B Vs

10  tranSPAYAIdAHay b8 fdifd if @UGkiavgeam nation conditions as
previ ously described in Schene 11 to the desired

pr Stillceterong tpebrbeme lotheurhgnoliq @Htgrowgy pgsqnt in thegpiggmediate of
Situations, | [0 b .
e 7Bl S rodBELAR PSR s b Bt o
111 Wi & ﬁ@gangiﬂ)ﬁ@bgmfay |fd)rﬁuﬂ:5R34Ag oheteioR’ gematefined pravithaly\and A
) pat hway f. y using a reduci ng agent h H4
lsa§ Vit B beludinadelcars o Cl B n?eéylaaets(ilﬂgaf@%mﬁ,or -OMs)

15 or t&ﬁﬁ@’ {1{%:8 i-@b@?@gj{% N —((5’?52511%}{? gre Vﬁﬁcg oP L QHUCHdAN a reaction inert -

ter ate’o or mu ch L2 1s a | eaving
solvgntp apddpacted in falwayh's Suitible bases will inchideysotnimgipppissiom or
the | eavin roup w wth - .or ) .
cesipycashREteRg1 RYRRRCT B AR i BeepRaats o s peigesiym ter-
butdXedP$)d a5 HeEm W P&aﬁﬁ&nflﬁrﬁﬁgagﬁ&d&h@ ARe,(vAth Qe barbBhdtl being
or W't hout optional steps 20 (f) to (h)) and reacting
prefetred. (SRjtable setviayts it indlinds PYH, DMBO; DIMAWTHE aad Bagsleke, gvith

20 DMRDPre 16e4R) -2
Thus, one embodiment of the invention relates to processes for preparing

compounds of formula XII and XIII:

-0 -0

N N
R4 2 R4 a
b ﬂ\ X p% R3 b |\ X N R3
¢ / = c [ P
RS-0 d n RS_O/d n
XII X111
25 wherein the variables are as set forth above, comprising:

(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(Ic) dissolving L-tartaric acid or D-tartaric acid in the mixture to form a

30 solution;
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met hyl pyrrolidine or (S)-2-nethyl pyrrolidine
D-tartrate with a base to provide (S)-2-

wWOoreaoRAtB30§T r ol i di ne (pathway h.). Thus, anot herPCT/US2008/005702
enbodi nent of the invention relates to processes for

D 085D, 5 2 ARARE HRES sRnliBL i ding { g AR S5} 2 ARyfFrmotidine
D-tdvfrate floRBtheGblutios; / R5-0 d n R5_ b d n XII Xl
wherein the variables are as set forth above

cofpf)i silfRiating thg cwyailszje(ﬁaﬁrﬁathzlpafgphgms;Lr?amtﬁ er (9%

EP?"% n al cohol 5 solvent and a

metﬁﬂ glenatl on clztalétgqﬁa/lst (I b) optionally renoving the
hdea)gemamacmnmb @R)I-théthpllpsytrbbdme Xttartente with adase to form (R)-2-
di ssolvjng.L-tartaric acid or_D-tartaric

metfyIRYTRIIiRG 7 hse 4t caripcinedhe (Pred iR dlagartrate with a

base(ﬁ}f&nﬂls?mxheﬁa ?%:o e, L-tartrate or

-2-nethyl pyfro dine’ 10 D-tartrate fromthe
sol(m)l orpntatting) a ¢gopamdry fotmeular yst al | i ne
(R -& nmethylpyrrolidine L-tartrate or (S)-2-

nmet rrojigine D-tartrate; and (2a) contacting the

(R - y yrrolidine L-tartrate with a base to form

(R - pyrrolidine free base or contacting the
92»/ th pyrrolidine D-tartrate with a 15 base for ¢

(S)
§) 2-met hyl pyrrolidine; (3a) contacting a
Corm%ﬂlepin-Qf (S-)'-Zimeﬂiy(l}) Jhidit, fd? a%imé afll thdeFEbMitibns

conpound of formil a R5- wheréin LGis a | eaving
suffigtenti 9, fofo thexcarrespording ammmhen@ndmﬂu ons sufficient to

for gnb a &3 gtﬁjrpgdthgtamfn?er Eﬁjenol wﬁh an aﬁl:off)gl, for a time and under

conditions sufficient to provide the compound of formula XII or XIII.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(1h)  optionally repeating steps (f) and (g).

The compounds of the present general formulas XII and XIII may also be prepared

via the routes shown in the following Scheme 12.
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, / n 20 RSO d and (3b) contacting the conpound of

formula 4 ORa R3 b/ n R50d -67 WO 2008/ 137087
weEQNsWERD8/ 005702 with either (R)- or PCT/US2008/005702

(S)-2-methyl pyrrolidine, for a tinme and under

conditions sufficient t conpound of fornmula

Xl or XIll. This mnet ho§ nlg@mgp{fonal Iy further

i nclude the steps of. (If) recrystall|2|ng t he . (j

. sol aped (R)-gzmet hybpyrQli di ne L tartrate or ) - 2-
R% et pydspyrr o \ partlrane, | ating the
|

al ki ze
met hyl p idi ne Dtartrate
ho Optional ly e ea!tll[\g steps (ff" and (g)%50 dex Iary

conpound that ¢ ptr epared using th tilnods of t
present 10 id nt| on .
A {3-[ 10 2- hy yrr I|d|nI-yI)-|ndan5onxu- “

bIe for prg BY mpounds\~guc
rided in WO 2007/@54 625 fof exa \ t ose of
Lforrrulas XV and XV. ¢ nNX~N
adl[3 *=aor ~N R&® 6 N~ N~ | RabRs R4 R5 15 XV
XV wherein Xis Oor NRV; vyisO, 1, or 1 R3is 0-2
of groups sel ected from hal ogen, (Cl_8) al kyl ,

(. 8)al koxg (C3_7)cycl oal kyl
Refemng to Scheme 17, a phenolic ketone of the general formula II may be

converted to an ether (pathway c.) by methods generally known to one skilled in the art.
For example, the phenol II can be reacted with a reagent of general formula R>-A in the
presence of a base, as described for pathway b in Scheme 1 to produce a ketone of general
formula IV. Alternatively, a ketone of the general formula VII, wherein L; is a suitable
leaving group (i.e., F, -OMs, etc.), may be reacted with a reagent of general formula R’-
OH in the presence of a suitable base and in an inert solvent to produce an intermediate of
general formula IV (pathway e.). The ketone IV so obtained may then be converted, using
reductive amination conditions as previously described in Scheme 11 to the desired
products of general formula I (pathway d.). In some situations, it may also be
advantageous to initially convert the intermediate ketone IV to the corresponding benzylic
alcohol of general formula V (pathway f.) by using a reducing agent such as NaBH,4 in a
solvent like methanol, then to activate the benzylic alcohol V (pathway g.) to produce an
intermediate of formula VI in which L? is a leaving group (e.g., OMs, OTs, Cl), and
finally to displace the leaving group w with (R)- or (S)-2-methylpyrrolidine that has been
prepared in accordance with the foregoing steps (a) to (e) (with or without optional steps
(f) to (h)) and reacting the (R)-2-methylpyrrolidine L-tartrate with a base to provide (R)-2-
methylpyrrolidine or (S)-2-methylpyrrolidine D-tartrate with a base to provide (S)-2-
methylpyrrolidine (pathway h.).

Thus, another embodiment of the invention relates to processes for preparing

compounds of formula XII and XIII:
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20 (C3_7)cycl oal kyl -(C1_6) al kyl, heterocycl oal kyl
containing 1-3 hetero atons selected from O S, and

w@ absA3mBkyl - O (Cl.5)al kyl ; R4 and R6 are i ndepentis2uns/go5702
sel ected from (C1_8)al kyl, (Cl.8)al koxy,

(C3_7)cycloal kyl, (C3~4)cycloal kyl -(C1_6)al kyl,
het erocycl oal kyl ¢ i nilng 1-3 heteroahqﬁg;Eelected
fromO S N (CL.5) alkyl-0O(C.5)alkyl, i de,

(Cl.5)al kyl -argt 5 and [CE3; 25 RS i selected fromthe
group consi st i W@\ of Fbgen, (Clbp@)ra
(A .5 al kyl-0¢ I kyl, and (;
-68 WD 2008/ds3 P }.,J82008/ 0057 R
the atoms to which they are attBeHed’form & fused 5-6
menber saturated caxlppcyclic ring or axfygsed 10
menber bi-cyclic ring system such as | N NONR6 R6
\ Nherein BB vaRgbles a@s@ seafogh@boge, Ram@nelm% and the
e att ched orma fus
renbt: - et LnBliR MR R Eoqrii Blnery®atconol
5 solveﬁmaralfyur&g\ﬁﬁmcm damgstsystem such as N, -R3 N N
-- ~R R4 1-23 O Ra7 or R5and R4 and the
at éh@ t @piiprally remeyingrthe hydrggenation satalyst fromdhe mixgure;
nme r
i Zﬂ?%ﬁ%a?f ke ICED i Mo e MGy @ B a
solutiB¥s, ~i - or R5 and R6 and the atons to mhlch t hey
are ttache? forma fused 5-6 nmenper saturat

calbBoy cristalising R 2y terpuelidianberrtaidSic- rp?thzglpvgrohdme
10 D-tafrllx‘e?t@ %n?ﬂ'l@ Igol"i’iﬁon,

(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-

methylpyrrolidine D-tartrate; and
(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
15 base for form (S)-2-methylpyrrolidine;

(3a) contacting a compound of formula

with a compound of formula R>-LG, wherein LG is a leaving group, for a time and

under conditions sufficient to form a compound of formula

ey

(3b) contactlng the compound of formula

ey
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-R3 NN\ RB RQ~J 15 or R5 and R6 and the atons
to which they are attached forma fused benzot hi ophene
WQ)ROOB/USEGW benzofuran ring system such as ~ fPQI/BS2008/005702
.ZR3BNL Rg R4 ORQS -69 WD 2008/ 137087

t 00 eﬁﬁ@lﬁ%@{(}gﬁ?{ -%ﬁgﬁ;;%&élﬁh%%or fm@Rfd ﬁgdér%%ﬁ@itlons

two nitr
suffividiit & furmgheé bmp&mﬁlrﬁfyrrﬂuﬂaomprxﬂﬂam ne) or y is 1
(honopi p zine), and wh ej n is as defined
pr e"(}v%%ﬁvg n%?d’oof’(“ﬁéalbh ‘ﬁééﬁ steRicept abl e salts

thgeghyl s ?19 %h@?s%&"técp@ 201%@@12 rehlaﬂl‘é'lf‘@hréate or (S)-2-

ne group par ed
methyippnmﬂadmeD\Mattfatet he fol |l owi ng schenes. (R) or

acCBPaneRN R e el fred P BB e B 902

metﬁﬂgﬁ&omﬁéﬂmﬂaﬁﬁ% akgown in the art, wth
1, 3-di chl oropropane to produce (R)- or

(S)(lll)(MhhaiborepeajmgIS)epz(ﬂmadlﬁgf)l pyrrolidine, which

O ARF TRy %y%%mlkpr‘]’?ﬁ\f? gl Gy argd STF g OB pf e present
mverzngg{é?@lqs o e A ohe o e adpropyifakfine

The methods of the present invention are also suitable for preparing compounds

such as those described in WO 2007/094962, for example, those of formulas XIV and XV.

Rs Rs
*=oorf *=oorp
N__Rs N._Rs
N>\I N\ /
Ry Rs R, Rs
XIV XV

wherein
X i1s O or NRy;
yis 0, 1, or 2;

R3 is 0-2 of groups selected from halogen, (C;.g)alkyl, (C;.g)alkoxyl, (Cs.7)cycloalkyl,
(Cs.p)cycloalkyl-(C).¢)alkyl, heterocycloalkyl containing 1-3 hetero atoms selected from
0, S, and (C,.s)alkyl-O-(Cj.s)alkyl;

R4 and R are independently selected from (C,.g)alkyl, (C;.g)alkoxy, (C;.7)cycloalkyl,
(Cs.9)cycloalkyl-(C).¢)alkyl, heterocycloalkyl containing 1-3 heteroatoms selected from O,
S, N, (C1.5)alkyl-O-(Cy.s)alkyl, amide, (C,.s)alkyl-aryl, and CF;;

Rs is selected from the group consisting of hydrogen, (C;.g)alkyl, aryl, (C,.s)alkyl-O-(C;.
s)alkyl, and (Cj.s)alkyl-aryl,

or
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ove O MEO-1 V' I\ OHOOHI~ NHNH2 / [

BF3-AcOH, Ac2ZOH , N,N HHMNM ~N HH HOWw OHG6NcCc

W02(108//13'N80 ~NHBBr3- "NH'"'=aor~\ N N / PFUSNa$/005702
HHNH ~ Z 9 H SCHEME 15 OBn BnO\ OIO

5 R e B e ARl

carhoblyc1l¥\ rirfg GCHRML 60 mefibel\6l- 2}&@8&&1@%@&5@ such as
PCT/ US2008/ 0057OZW~

5 Rs and R and the atoms to which they are attached form a fused 5-6 member saturated

carbocyclic ring or a fused 10 member bi-cyclic ring system, such as

or
Rs and R4 and the atoms to which they are attached form a fused 5-6 member saturated

10 carbocyclic ring to which a 6 member aromatic ring is fused, such as

or
Rs and R¢ and the atoms to which they are attached form a fused 5-6 member saturated

carbocyclic ring to which a 6 member aromatic ring is fused, such as

™ R
Netk
R) TN_J Rs v
15 “ :

or
Rs and R¢ and the atoms to which they are attached form a fused benzothiophene or fused

benzofuran ring system, such as

N'l’\J C R N;& TR
\\Y / B \ PR \ / \ )3
/\....ZO 7/ L Y
Ry Rg ™

- 69 -



10

O OHOHp - BBr3, DCMp - LAHL THEHONNN / N/ N

/ N 6, ,-"a *=a &H orp K2CQO3, 2-butanone HO - DCM
WORB8M3M8N N / d~N SCHEME 17 NH2 Br N\ Pd( QAC)/B$2008/005702

dppf Br \ K2CO3, DMF, 90 CBr I \ / O- tBuONa, PhMe,

: / ) \H ~rr.v N 3.
whaPX'is N 1 o R R ostRefle GO gk e Rl o
conta?rﬁng/ﬁlg 0M8rely318 Q8 Pigecalindp 20984 0 Qorhi@pipérafing), arid Wherein R, is as
HNH2 + | Et()—|80(13|\/\r~ , O OBn OHO0--'"~\N

deﬁved pl\evms Y. andcthe pharmageutysg)lpacceptaployaligthgread THE/ MeoH

N, TiRHEbodRbescHVE ccﬁép&mlas ha{/ihlg h@-mgthyﬂayn%%w':gr&% may be
prepared in accordance with the following schemes. (R)- or (S)-2-methylpyrrolidine that
has been prepared in accordance with present invention can be reacted, under conditions

known in the art, with 1,3-dichloropropane to produce (R)- or (S)-1-(3-chloro-propyl)-2-

methyl-pyrrolidine, which can be used as in the following schemes.

SCHEME 13
—0 HO.
B Q
o] O © N—N N—N
\ \
HN, A BBr; X
NH, —
EtOH, reflux

A N/\/\CI &/N/\/\O

SCHEME 14
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aCHO Br N 2. I / N N NaOQBu, Pd(OAC)2, NaH, Nal, DM,
70 C NHNH2HCI PhMe, 100 CO - O ~ *=aor(3 o N 6-f'
W®200B03708aN0t her enbodi nent of the invention reCEHUS208/5702
processes for prepari ng conpounds of formula XV and
XV: 0O NX~-N R3 ; R3 *=aorp *=aorP N Rs ,N Romh\' N OMe
| RA RS RARS -73 WO 2008/ 137087 PCT/ US2008 05702
o XI'V XV wherein thegvawi abl es are 3 set fort bove,
r|B%| cchg\I%) hydr ggepat i ng 2- Nh’jﬂzpyrro fie in a
ng a ol sofvent and a ;
ogenatlon cat al yst= 1 b) optionally r|ng N/
the hydrogenation catalyst fromthe mxtureH
di ssolving L-tartaric acid or D-tartaric
m xture to forma solution; (l1d) crystall
(R) ode met hyl pyrrolidppe L-tartrate or

-nethyl pyrrolidine D-tartrate fromthe solution;
e) isolating t crystal |t o s A~

-met hyl pyrrol i eLtart eor (

met QyH | i e¥me D- ant 2@ 2a). cont act i pg\ he
(R~ LRyl pyrrol |N§| @ artN%'t@a'WMFh a base @ orm

(R~ &4 hyl pyrrol ff ee base or contacting he
(S)-2- nethylpyrrolldlne D-tartrate with a base.ﬁor
form (S)-2-nethyl pyrrolidine; 15 (3a) converting (J
or (S)-2-nmethyl pyrrolidine to 1-(3-hal o-propyl)4(R
met hyl - pyrrolidi ne or

1- (3- hal o-propyl)-(S)-2- EM(ERWHOHdi ne; and (3b)
converting 1-(3-hal o- plroér;@l£x 2-nmet hyl - pyrrolidine

or 1-(3-halo- OBn
BnO
O/
NHNH2
N/
\
OH
— P~NT"cl *
(o] N/\/\O
H .s
2 /N aorp
N\ / NaH, Nal, DMF o—
_N
N
\ /
SCHEME 16
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propyl)-(S)-2-nethyl-pyrrolidine to the conpound of
formula XIl or XIIl. This nethod may optionally
W0 eooBh&08T ncl ude the steps of. 20 (1f) recrystedT/UE1008/005702
the isolated (R)-2-nethylpyrrolidine L-tartrate or
(S)-2- nephylpyrrolidine D-tartrede; (I g) isolatingH
gr

the re tallized (R)-2-neth rrolidine L-tart e

—ar (5) met hyl pyrrok-di n trate; and (1 h)
optriondi Ty réﬁééﬁ%ﬁg st e (£ ) and-LEy o5 | &y
co unds that can be prep re? according to th¢
nmet hogds of the invention i ude: 3-Methyl- |

{4-[3L (2R net hyl pyrrolidin- 'l -yl)propoxy] phenyl' }
-4,5-di hydro-1 H benzo [g] indazole; 5-Methyl-2- {
§§L§>(2R-nethylpyrr%Awﬂxk -yl) propoxy] phenyl }

CYH pytazol e- 3- 30 arboxﬁjl aci Hohexylan1deg§i§) ;L:>
D anc

-4orp3-(2- (R) - Metl pyrrofidin-_1 =yl)-propoxy]-ph
K,CDs, 2Duttid8dY lo3< _ t NERf uor onet hyl - 1DEMpy.sazol e; t

| 7= {4-[3-(2-npthyl - pyrrolidin- | N

-yl)-propoxy] -fbenyl) } -1 H N

benzo[ 4, 5]t hi enp[ 3, 2-c] pyrazol e; and -74 WO

2008/ 137087 PCT/ US2008/ 005702  3-

{4-[3-(2-Methyl -pyrrolidin- | -yl)-propoxy] -phenyl)
-1-trifluoronethyl-3H 8-oxa- 2, 3 -diaza-cyclopenta
[a] indene. Further conp t can benefit from
t he nmet hods of preparingggﬁgﬁﬂ%??ylpyrrolidine as set
forth herein include those of formulas XW¥: and XV |

described in 2007/ 048595: * A2 A2 AN L' R2a
R3 LI Ra Ct(HP)ON fd'~ R2b R4 N 1~ Rzg@n/cmoﬁ%dppf
5 _ HZF)Q I/_\?r_ 1 Ka@Qs. D'\é'héoﬁharnaic 1Yo tBuONa, PhMe, 90 C
/ ptgw & €al t ereof; 10 wherein A_#s CH
C hal ogen, or ; is oxygen or sulfur; Rka is

hydrqgen, aryl, Cl_6 al koxy, am no, Cl1_6 alkyl, C2_6
al keny®, heteroaryl, H8

O/\/j}
e T
BBrs, DCM “=aorp
N _— N
N\
N
? é

N sy NaH, Nal, DMF, 85 C
\ \

SCHEME 18
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cycl oal kyl, 3-8-nenbered heterocycl oal kyl, acyl,
ClL 6-al kyl aryl, Cl1_6-alkyl, heteroaryl, Cl_6-alkyl

w@eBa3oRY| , Cl _6-al kyl heterocycl oal kyl, car bPXEUS2008/005702

al koxycar bonyl, 15 am nocarbonyl, Cl_6-al kyl carboxy,
Cl_6-al kyl acyl, C1_6-al kyl al koxy,p Cl1 ¢6- al kyl

al koxycarbonyl, Cl1_6-al kyl am noc
Cl 6-2 kylacylanino acyl am no, -abkyl ureido,
Cl 6 Kyl carbamate, Cl_6-al kyl '

C3 8<cyl oabkyl~amni no, hydr gxy,
hal ogen or cy4 R2b i s hydrogen

al kyl ~ hydroxy,
al ogen,EtOH, §0 &) kyl
or C3_8 cycl oakky %éﬁ hmRZa and R2b are linked
together to forma cycloalkylc)a 3- 8- menber ed

het erocycl oal kyl or an oxo group; “R3is hydr ogen,

hal ogen, Cl1-4 al kyl or Cl4 al koxy; R4 is hydrogen,

hal ogees Cl4 al kyl or Cl-4%ml koxy; L1 is

-(O,(CR aRAb) m (CH2) Z; 25 R9a is hydrogen or

unsygbst tuted Cl1_8 al kyl bis -aCkyI aryl
unst tuted Cl 8 al kyl |s an teger equa

1 or t i sHarPd/Gt eger e to 273 bbr 4; MIIS a

30N\éH' NafDMPLgger equy|
W7 PCT/ US2008/ 005702 ~n

to D orN1: -75 WD 20087 1§70
At-ager equal to 0 or W
: npvunds, such as those
45, the entirety of '
\ Il purposes, can al soYp
—dprepared according_tg the 5 nethods of the igy;ntion.
Conmpounds descri bed above may be prepared according to
Scheme 20: SCHEME 20 * * A2 C CN R3 A2 N R3 Rea
t(CH2)O Y1 ~L~ RRa t(CH2) ONR2b | + HN R2b - |
~CCC111J n RS A~ Hn RS A~ |la A2 RAR3YLA2R3~L1
Ra C + ~L' Ra C R4 E19

~o Br 1. BBr,
\ 2 »* AN
CHO N NS N
N N

NaOtBu, Pd(OAc),,
NHNH,HCI PhMe, 100 C NaH, Nal, DMF, 70 C
o =qaorp
/

Thus, another embodiment of the invention relates to processes for preparing

compounds of formula XIV and XV:

l AN
R3_|/ R
*=oorp =oorf
N.__Rs N__Rs
N>\I N
R4 Rs R4 Rs
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"~ MCH2)OA-HN2b I n nn RWCH)OA |b 10
wherein RBis H F, or d, and Y1 is | or Br. These
WO 2@8t3085 may be carried out using a catal ystPEGUUTK2088005702
copper iodide or palladiumacetate, associated with a
ligand such agyd, 2-diam ne (e.g. transgyl, 2-
di am nocycl ohexane), a phosphine (e.g.
whetleid thebiasiabliep e Ispihfosthiboe, cempeisimge or 2-
(di C)SC| ohexyl phosphi nQ)-2' - (N, N- di net hyl am no) - bi phen
1) (K akydigarating dmediyipyrrofine in g gjix@ye compprising,an, alpeho
' ahydr of uran, dinethyl formam de
solvé@%ﬁglaal@%gg,@ﬁﬁlﬁrctaﬁaﬁ% esence of a base (such as
pot(Hs)si wptipidlyphmbeingrthe bydrogertatih citalygt favme )the miixtare;

te rature ranging from 25 C to. 120, C and.under an

| nAFD aHRSRlNHIE TS AT Drpiaris e I (AF mértiR o ey a
solutibh;s reaction may be performed according to the

met hodol ogy described by Klapars A et al. in J. Am

Chéhd) Seoystadiiing (RP2-methylpyrrolidic hpetmtisordS)-2anethylpsrrolidine

la and | b set forth in Schene 20 nay be prepared using
D'tmtegﬁm{%f-sﬁl}lﬂg?hyl pyrrolidine prepared according to

t herdyet homgingfthd Bi§sialfleqRY-2LM¥@HIpyedlidink L-AEEAE SAD-
Wi ?hd)gpherre n%l. %gHENE gll) -76 \5;83’%08/ 137087 ®
metipdgyrygridmgPgasagzand R3 * DR3 Y1 Cl-t(CH2)0 \ Y1 HN

N 5 Al _* = r ~ * 4 * R\ . R4\ . H '

N L Copacingpf R R ey iTtpeLong sl b bl ol (-2
metliyyrislidisy frécclbhse Bt comtadthig the €Senartigfpyardidse DuUsdratkSwith a

triethyl am ne or potassium carbonate, in acetonitrile

basedpr fut Gvre-methylpyrehdineor according to any
COPB! R TELORG, KPR S Py b2

methiydipytrelidine opil 8 dmbe prdpgl)-(She-methyl-pyrrolidine; and

(3b)  converting 1-(3-halo-propyl)-(R)-2-methyl-pyrrolidine or 1-(3-halo-
propyl)-(S)-2-methyl-pyrrolidine to the compound of formula XII or XIII.

This method may optionally further include the steps of:

(1f)  recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;

(1g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(1h)  optionally repeating steps (f) and (g).

Exemplary compounds that can be prepared according to the methods of the
invention include:

3-Methyl-1-{4-[3-(2R-methylpyrrolidin-1-yl)propoxy]phenyl}-4,5-dihydro-1H-
benzo[g]indazole;

5-Methyl-2-{4-[3-(2R-methylpyrrolidin-1-yl)propoxy]phenyl}-2H-pyrazole-3-
carboxylic acid cyclohexylamide;

1-{4-[3-(2-(R)-Methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-5-phenyl-3-
trifluoromethyl-1H-pyrazole;

3-Methyl-1-{4-[3-(2-methyl-pyrrolidin-1-yl)-propoxy}-phenyl)}-1H-

benzo[4,5]thieno[3,2-c]pyrazole; and
-74 -
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preparati on of conmpounds of fornulas XVI and XVIl * 2

N R3 A~LI Rea R3 A~L' Rea C t(H2CQO\ N R2b R4\ N
WER2198/18708h Alm - (H2C) O Aim  XVI XVI 1 wher ei n PEEUS2008/005702

vari abl es are as set forth above, conprising: 10 (Il a)

D PSS LS S 4 B s

2,3-dazalydbpenti[b)indypti onal |y renovi ng t he hydrogenati on
catalyst fromthe m xture; (1 c) dissolving
L-tartaric acid or D-tartaric acid in the mxture to
for un@8that AEfrYmlBL hiefd -
(R) - Wpyr r oqa}dm{ﬂéii% Jtartrate eg J of preparing 2
metbﬁpyﬁ‘e]mrhhh ¥4 sy fordi hateinenclid¢ those of forhnlasX\eand X Villidescribed in

( ' iting the crystalline (R)-2-nethylpyrrolidine
Wq_iq%é(d“?‘glfg or (S)-2- nethylpyrrolidine D-tartrate; and

(242) contactinlggthe (R) 2-met hyl pyrrolidine L- taAirate
</\gﬁh a basegt o 82 2- 20 nethyl pyrrolidip

RSEe Or contacti (S)-2-nethylpyrrol i |n Rza

D- t €29 Naﬁﬁa for form 4d sz

(S)-2-net hyl pyrrolindi ne; (3a) contacting a orrp un

formul a 1 2008/ 137087 PCT/ U %Qﬁé Al

CI-t(CH2)O 1 RaYL R5 A or AwCHY ~L R2a

"Zz~j N ~[ RZVhherein Y1 is Cn with eit heK\(IR) or
for.a tinme and under

and&)ﬁ%‘a‘?atcg‘g‘%g %{q%%bi%iaﬁlt[s hHm t he conpound of fornula

whetdth A EOCSL, webkNegkn)BY; optional Iy further include the
K steps of 5 (1f) recrystal lizing the isolated

@R}y@nmrtsh&furpyr rolidine L-tartrate or (S)-2-
% is hydrogen, aryl, C.¢ alkoxy, amino, C.¢ alkyl, C,.¢ alkenyl, heteroaryl, C;_g

cycloalkyl, 3-8-membered heterocycloalkyl, acyl, C;¢-alkyl aryl, C,¢-alkyl, heteroaryl,
Ci¢-alkyl cycloalkyl, C,¢-alkyl heterocycloalkyl, carboxy, alkoxycarbonyl,
aminocarbonyl, C.4-alkyl carboxy, C,¢-alkylacyl, C;¢-alkylalkoxy, C;¢-alkyl
alkoxycarbonyl, C¢-alkyl aminocarbonyl, C,¢-alkylacylamino, acylamino, C,.¢-alkyl
ureido, Cj.¢-alkyl carbamate, C;_¢-alkyl amino, Cs.g-cycloalkyl amino, hydroxy, C;.¢ alkyl
hydroxy, halogen or cyano;

R? is hydrogen, halogen, Cy.s-alkyl or C3.4 cycloalkyl;

or R? and R? are linked together to form a Cj.3 cycloalkyl, a 3-8-membered
heterocycloalkyl or an oxo group;

R’ is hydrogen, halogen, C,4 alkyl or C;4 alkoxy;

R*is hydrogen, halogen, C,4 alkyl or C;_4 alkoxy;

L' is -(O)y-(CR*R™)-(CHz);

R** is hydrogen or unsubstituted C;.g alkyl;

R® is a Cy6-alkyl aryl or unsubstituted C,.g alkyl;

n is an integer equal to 0, 1 or 2;

tis an integer equal to 2, 3 or 4;

w is an integer equal to 2, 3 or 4;

v is an integer equal to 0 or 1;
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20

met hyl pyrrolidine D-tartrate; (I g) isolating the
recrystallized (R)-2-nethylpyrrolidine L-tartrate or
w@ 3)0823708kt hyl pyrrolidine D-tartrate; and (1 hipCT/US2008/005702
optionally repeating steps (f) and (g). 10 _
. Al t.ernatjvel .y, e. foll ow ng Schene 22 may be
mlsiarrrlp1 tgﬁ%netq\e/lgl,% cEGrle EInn%t he 2- nethyl pyrrolidineal koxy is
z is @ Bpaseedqdal @0,(IRQ or 8y (S)-2-nethyl pyrrolidine that has

been _prepared _ in accordance with the f ' t ep:

( aﬁlmagr(@?nw% sggh g5 tbﬁﬁﬂesaﬁliqddﬂ Y 83@@%@%9'?%9 theehtirety of
il SR SRR e 15 B B phghi o o e
metheks loy khpyinvalitiodi ne or (S) - 2- et hyl pyrrolidi ne

D-tartrat ith ase to provide, (5)-2-

e RSB ABrPE] ST ato B e szpiche ta Scbespe 20:

reagent such as hal o- al kpeypMESSHEME 22 R3 HO *

hal ogen Y~ [ ~tNR3 N~ Y~ t(CH2)OR5 A *=gor RR5 A~

&y HOR3 RC' Y~ Ra Y~ halo * = ao ) O Al 9enA?

Pl The reactRzons set fsorth in Schene 22 {may! be R3 }f“ R2a

*f Q[ ed iln tke presgncer of a base, 2 e N
pottgsgaj t éxt” but yl g?gﬁ Fum car bonat e ort&sfgg)i = N R
hydri de, I n @ sol vent’ chr@&s - 78 WD 2008/ 13708 2
PCT/ USRB08/A905702  di met hyl f or mani de or R" TA

tetraaydrofuran, in the presence of a palladium or a

copper baggd catalyst, according to method descri bed AL ]

by Pegmin et Al. ip J. Med. Chem 2000, 43,721. This, YL R2
ot her i ment he_present inventjon co [ N\H><sz
t hods 5 prep n Brrpounds_of fo@ﬂ!ﬁg XVI n
I0H, N\ R3 arR® R3 LI Rea t O N ;

N'Reb I n n w(CH2)O™ A

wherein R? is H, F, or Cl, and Y!isIorBr.

These reactions may be carried out using a catalyst such as copper iodide or
palladium acetate, associated with a ligand such as 1,2-diamine (e.g. trans- 1,2- ‘
diaminocyclohexane), a phosphine (e.g. 1,1 '-bis(diphenylphosphino)ferrocene or 2-
(dicyclohexylphosphino)-2'-(N,N-dimethylamino)-biphenyl) or an amino acid (e.g.,
glycine), in a solvent (such as dioxane, tetrahydrofuran, dimethylformamide or toluene), in
the presence of a base (such as potassium phosphate or sodium tert-butylate), at a
temperature ranging from 25 °C to 120 °C and under an inert atmosphere (argon or
nitrogen). Alternatively, this reaction may be performed according to the methodology
described by Klapars A. et al. in J. Am. Chem. Soc. 2002, 124, 7421.

Compounds of formulas Ia and Ib set forth in Scheme 20 may be prepared using
(R) or (S)-2-methylpyrrolidine prepared according to the methods of the instant invention,
in accordance with Scheme 21.

SCHEME 21
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Al, C-(H2C)O Al~ XVI XVI1 wherein the variables are
as set forth above, conprising: (1 a) hydrogenating
WQ@2008t8%BpYyrroline in a mxture conprising an BCTUR208/005702

10 sol vent and a hydrogenati on catal yst; (I|Db) '
optionally renoving the drogenati on. gat al yst from
the m xture; bc) dissol L-tgrtafic acid 055
D-t agit geigoaci 4 i nytthe mpxturke to Xorm a sol ut bn;Yél

t r

d) crystalli R) - 2- ne pyrrol i di néCH2®ar
(S)-2-methyl gyrrolidine I5 D-tartrate fromtHie

sol ution: R4 e)Alsol ating THeP'H ystal I ine 5 e

(R -2-methyl pyrrolidine L-tartrate or (S)-ZR- A

met hyl pyrrolidine D-tartrate; and (2a) contacting the
(R -2-nmethylpyrrolidine L-tartrate with a base to form

(R)-2- nethyl pyrrq_-§3i di ne Y\@base or contactiRg the

(S)-2-methyl pyprolj

dine D-fartyrate with alg‘obsefor
form(S)-2-ne ol i dilbe; ~( 3a) erti (Ry- or
(S)-2- rr;%lhyl pyrripl i dj ne te—the—eor( espondi ng lo- )
met hyl py¥'rol i g yl - @ o(c3® cont qetHyo a wonpound
SO 2 |

o
of formul & | ogen Y1 \ Y1 or /| R5 A
hal dgsaredttionAZnayi He cdriéRaut ihlthe pri@inc@ 6f abasesuch Hltriethylamine
L, ~~f nwith ,either.qgi - or .
or ppigsivm carhanatey inaseton] Q ofag5tone g polyeyt, of acgopding 1g any
conWHiRhalGRAHHA kRs\en Bt inedn@iRi1lddan ey 4Rt he conpound of
formula XvlI. -79 WO 2008/ 137087 PCT/ US2008/ 005702
ThiBhuseertesth redymerngtaf deapresent invehizon ietai¢suid@rodesses fesibe

preeyion kRGBS BRI UL &7 (9 2

hyl pyrrolidizne D-tartrate; (1 g) isolating thg?
recrystallige £2- npt hyl pyrrolidine L-tartgr teﬁgr—u 2a
8)-2- 5 methyl gdyrrgtRdine D-tartrate; R
opttpﬂ?r%@!f!ﬂ;e 4
A
XVI

r
g mieps (f) an
n

wherein the variables are as set forth above, comprising:

(1a) hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;

(1b)  optionally removing the hydrogenation catalyst from the mixture;

(1c)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a
solution;

(1d) crystallizing (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
D-tartrate from the solution;

(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and

(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;

(3a) contacting a compound of formula
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Exenpl ary conpounds that can be prepared according to
the nmethods of the invention include: 1-[3-(4-
W@ 200812708t hyl pyrrolidin- | -yl)nmethyl]-1, 3- oxe@nlUs@o§/005702
} phenoxy) propyl 10 pi peridi ne; 2+2-f
4-[3-(2- met hykpyrrolidin-yl)proppxy] phenyl }

-1, 3- oxazol yl)pethyl] -2; 9 [ 5.5 ]
und@dﬁﬂ@ﬁozzz%ignthylpyrrér AN l;(-yl)methyl]-Z-
{4-[3-(2-ne hyI yrrolg yll) propoxy]

phenyl } - ks3-vxézol e, %( prapyl - 4- [3 (4-

{4-1 (2- et hyl pi peri |n- I -yI)nethyI] 1, 3- oxazol - 2-yl
} phenoxy) pr I]E;pera2|ne 4-methyl - | -[3-(4-
{4- [(2 met hyl pyr | dpe | -yl ) nmethyl]-1, 3-oxazol - 2-

I phenoxy)prﬂ\%kkig Jperidine; 2- nethyl I -[3-(4-
n

\{1/1? m;%]e%oxy) or opyl : mqhne ?ﬁ& @t %}( EJ») él'methy)fg}fzrgglfdzﬁe fora

nmélar{c(@fd@?émlwsrsﬁfﬁ&éxﬂ ¢ fothn) thB toMbburdt dotdulh3cYRYT 1 Ol
idin-1-yl)ethyl) pyrrolidin-

1- yTHlT)mﬁ@sdyl}mgﬂnyﬂnﬁmmxmbld@ the steps ofl |
L

Inmhyl ﬂbmmh@yiuw&mc[4 (4 {4-[ (2-net hyl pyrrolidin-

net hyl ] -1, 3- oxazol .
é?l]g)(y)lwg%% 9rr@cqutal,llﬁecg&ﬁré-wéghylpyrrohdme L-tartrate or (S)-2-

pyrrolidin-1-yl)nmethyl]-1, 3-oxazo
Inaﬂﬂé ?d enoé§§ p] 4- (2-pyrrolidin-

- yl(éhhylmpﬁtmpaamg steps (f) and (g).
2-{4-[3-(2-methyl pyrrolidin-I-yl)propoxy]-[3-4-(2-oxo-

10 2-pyrrolidin-1- ylethyl)- 30 1,3-oxazole; 1-[(2-
{ 4- Al%n(la?n%?}l Iy MBGJ%Q §61{éme'221¥£9 B¢ Qﬁgéﬁﬁk%g Wﬂlérem the 2-
3-oxazol™-4-yl) net hyl ] yrrolildin

met{lﬂpf/ﬂel@znm}tmgyl 1py>rqpate|dcfrqm (]R) -qyl($b2-m;mhojl])pm@[¢he }hat has been

o Poxaz C%}@d%ég%}@gf&% ?’5%0 ?er? (w1t’h or w1thout optional steps
(f) t3 (ﬁﬁ ahd réa@nﬁ?ﬂié)(k?lﬁflﬁé}hy@yﬂohdME Iptﬁﬂ%w}ﬁl[aayaée {(Qplﬁyfdé (R)-2-

1,3- oxazole; 4-[(2-neth
15 methylpmrqlachgqt or QS) .Zymyﬂmmyyno}ld@e D-tartrate with a base to prov1de (S)-2-

metﬁglggrrolﬁcﬁn Ilﬁgh RYhEP }elagtlecrll w1§f1| e) 1%5&%? XXJh E{%ril ﬂ}l-alk})xy.l 3
1-[(2-{4- [3 (2- et hyl pyr$©HENIE22 - y| ) pr opoxy] phenyl }-1

3- oxazol - 4 yI)nethyI - 1 H1, 2, 4- trlazole
R3
halogen 1
t(C H,)O Y

X
*‘aorB | P
R®” Al
Rs  HO b
4 1
D oy
halogen Al =aorf W(CHZ)O

The reactions set forth in Scheme 22 may be performed in the presence of a base,

20 such as potassium tert-butylate, cesium carbonate or sodium hydride, in a solvent, such as
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1-[(2-14-[3-(2-nmet hyl pyrrolidin- |
-yl ) propoxy] phenyl - |, 3- oxazol - 4-yl ) net hyl ]
w@e@ensmshe; 1-[3-(4-[4-[(2-nmethyl pyrrolidin- PCT/US2008/005702
-yl)methyl]-1, 3-oxazo 1-2-yl)phenoxy)propyl) 10
dlm§§§g}aﬂ§mt 1%1)1/1'1133 Q)g ’Tesgrfaﬁ%(ﬁargioﬂf?ﬁé?m{ Itl;ép[ﬁé%g&% bt & B%lgag;w or a copper based
catabyspeccatding; to iRfodddasetibyd by?Penning et al. in J. Med. Chem. 2000,
13, {7% 2-{4-[3-(2-nethyl pyrrolidin- | -yl)propoxy] phenyl }
3-oxazol - 4-yl)nmethyl] amno }pentan- | -ol; 15

N-[(2- 4f1-[\§ z{r%‘tlf@'émﬂoabﬁﬁé& bt gierbréseiﬂ 1)119&9%%%@@’11&&%& of

, 3-oxazol -4-yl)nethyl], cycl opentanam ne;
prel{amng(cgmmeumqu)fommllaijm athWI} met hyl ]-1, 3- oxazol 2-

yl /} phenoxy) b tyI ] azepane; 1-[2-(4- A2
[ (2- meth jdin- | -yl)methyl} 1
<:$3- oxazol y%"f hep&xy) 20 et hyl] azepa Rs Y_L R22

ne;
hmwﬁn SN [(2- { 4 RI%/“HXR%
[3-(2-nethyl pyrro ,in I yl)pro;éx/\ymhenyl l -Uip

oxazol -4 o% thyl] am ne;
N- (cycl opropyl met hyl ) - N-[ ( 2- w(H20)0” AT
{4-[3-(2- netrppryrrolldln I yl)propoxy] phewyt }

1,3 -oxazol )methyl] -N-propylam ne; 25 1- [(2
{ 4-piergip -ﬂifﬁa‘fdiiyii/?b)? areods S@F fprth aboyt )C@mmr)%ylgphenyl }

o by 5 Riegiip Z a0 8o comediivean gphe!
solvknﬁmﬂﬂiﬂllr gtn¥tion @HERaxy) but yl ] pi peri di ne;
7, 8- di net hyl (2-net hyl pyrrolidin- |

-yl (}b} owj(lﬂlzﬂ}yeqqmoymgltixg hyqlﬁoggqﬂtmz; catglyst from the mixture;

yl )(gaf E?’dﬁs&e tu%??% me?:hcﬁ %)ﬂ?ﬁ?i?%{c acid in the mixture to form a
solu{ﬂén{ 3- (2 nmet hyl pyrrodin- | -yl) propoxy]
- hyl I ne; L
?@é’c} Sﬁlg‘glﬂg kﬁ@%@%&@ﬁ@%&@rtgﬁwwq @)3-pethylpyrrolidine

D- @fh_&@rmmé]senﬁ%w -1, 3- .
t hi azol -4-yl) nethyl ] - N-propyl ani ne; -81 WD 2008/ 137087

PCT1¢)S20984t0Q51e zrysmn@r(ez(k[)&—msth(ybymﬂiume;iytammb i (8)-2-

_ v | , 3-t hi azol - 4-
metfypBERS B BRI R 1l (5
{4 ( %oﬁﬁt:mg ¥ (RPDLAERY 1Pl rroMéihP TR A i[mﬁ?ma)se to form (R)-2-

-1, 3-oxazol -4-yl acetyl]piperidine;, 5

met}e)dpyxgol(@nq@gmyasp)or p@mta@tmg.thp (Sy? )rmtl@@m;qlm@qpﬂar}trate with a

basﬁzig"{i %&?? ?%ﬁ%“yﬂé %dflrfe{lfj;/r)epropoxy] phenyl }

- 1,(3a)t hicamdriing (R)- or (S)-2-methylpyrrolidine to the corresponding 2-
methylpyrrolidinylalkyl-OH;

(3a) contacting a compound of formula

R3 R3
1 4 1
halogen N Y R N Y
I or |
R®" AT halogen Al

R a

N R
n

OH, for a time and under conditions sufficient to form the compound of formula XVI.
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4-benzyl - | -[(2- {4-[3-(2-nethylpyrrolidin- |

-yl ) propoxy] phenyl} -1, 3-o0xazol -4- yl)nethyl]
werEsnsm®sne; 10 PCT/US2008/005702

1-cyclopentyl -4-[(2-{4-[3-(2-nethyl pyrrolidin-|- yI)pro

0 -1, 3= erazine; 4-
F( ?ﬁkfﬁg& XP?%(%}lﬁgéﬁiﬁJﬁhr@ T 161%511%1' n-1- ‘J;’}%S)FBE? opoxy] phenyl
} (]I.f,) 3 re@yﬁzldltm@ -thié jsolacalr (Ry2ym¢thyipyplotidined;-tattrité 2 (S)-2-
thylpyrrolldln | -yl)propoxy] phenyl }
methﬂpﬂ"%@é&‘gﬁ % 15 carbonyl ] pi peri di ne;

: yI }/%l ORIt t st%lq%e[éi%g?( gzrglgtfhpbﬂyp%haﬂemd{eﬁ‘&atk or (S)-2-

r opoxy eny
metdylpyrradalibobythijtpitgandzi ne; 4-[ (2-met hyl pyrrolidin- |

-yl )methyl ] -2-.(4- < - 2- rrolidin- |

(1h). %&?ﬂ?ﬁlﬂ?ﬁ)ljepwﬁlga}ei%m [déga)] pr ((Jggxy}
pheny 1élf¥ goxﬁﬁéﬁrﬁis@hat%gn be Frepared according to the methods of the
1-[(2- | uor o-4-[3-( hyl pyrrolidin-1-yl)propoxy]

invephelmym}udt 3-oxazol - 4- yI ) net hyl ] pi per| di ne;

ph nér(;le ‘p%& &%ﬁépgrr%ﬁ‘ﬁﬁ)ﬂe%lg‘ﬁﬁtﬁﬁm :8?%)22’.1 lza%hé}?e%g}%p}[f]pyl

pipelNdireycl opr opyl net hyl ) - 4- mst hyl - 2- {4 [ 3- (2- et hyl pyrr ol
idin-I-yl)propoxy] -[3
N- @ri6pyA=[B; (%I@s&bzlpyﬁogdlaa/ﬂ)@mmwh@enyl} -1,3-oxazol-4-y)methyl]-2-

4-met hyl -2-{4-[3-(2-methyl pyrrolidin-I-y
azaﬁprgtlsc%oxy'{&#iényl} 1, 3- oxazol e-5-car boxam de;

4 [4é[w94ﬁieylh>&mﬂﬁ@)d‘rﬂlh$4bdletﬂyl{]4={43f3( @-nrethyypyeyolidad- ﬂ@'l)pfdpox}’]
L&ropoxy phenyl} 1, 3- oxazol e-5- carboxylate
Phellb’-l thoxazdlet 4- [ 3-(2- met hyl pyrrol i di n-

yll)- %5%99%4-??%&‘ I[izl énhgrptl;}vﬂ%&)heﬂ)?netﬁﬁ [ ROXYLBHRD- Ay
phenqzdy)momdypqy@railﬁe4 (pi peridin- -yl methyl)-1, 3-

pCHr b s 104¢- f&ﬁ%y;ﬁmwabxo 200@1;%79%201 2

{4yﬁﬁphégom%£¥my5&%h@“ n-1-yl)propoxy]-phenyl } -

oxazol e-4-car boxam de; N-cycl opentyl -

{ 4 2513@1@121- MBNM{ﬂL(Efmth}zilmrrOlldlnyll ymehokyl, prosnazdl}2-
oxa ’%l%‘? carb xam. de 5 N-(4-fluorobenzyl) - 2-
{43'?}5’ g rﬂw P?rb i n- | -yl)propoxy] phenyl }
-1, ﬂ(z%ﬂ?ﬂbﬁ'r&lrdiﬂ-ﬂbﬁ)&ﬂﬂhﬁl 2-(4-{3- [2 ~(pyrrolidin-1-yl)ethyl) pyrrolidin-
2-{4-[ 3- ?L nmet hyl pyrrolidin-1-yl)pro
5-

1 Y&@RM’W%EWY) 1.3 Osazcd%azol e- 5- car boxami de;
1-cyclopentyl-4-[3-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3 oxazol-2-

yl}phenoxy)propylipiperazine;
N,N-dimethyl-1-[4-(4-{4-[(2-methylpyrrolidin-1-y])methyl}-1,3-oxazol-2-
yl}phenoxy)butyl]pyrrolidin-3-amine;
1-[2-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3-0xazol-2-yl } phenoxy)ethyl]- 4-
(2-pyrrolidin-1-ylethyl)piperazine;
2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]-[3-4-(2-0x0-2-pyrrolidin-1- ylethyl)-
1,3-oxazole;
1-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl]-1,3-oxazol-4-yl)methyl]
pyrrolidin-2-one;
N-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1,3-oxazol-4-yl)methyl]-

N-phenylamine;
-80 -
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1-cycl opentyl - 4-[ 4- met hyl - 2- {4-[ 3- (2- net hyl pyrrolidin-
| -yl) propoxy] phenyl)- 1,3- 10

W@2@3087087 yl ) car bonyl ] pi per azi ne; PCT/US2008/005702
2-{4-[3-(2-nethyl pyrrolidin- |

V1 1A 9P enkylp frdIRHA 1 1 fHbBox -3 4! @AY 1 ety -1,3-

oxadelg( 4- met hyl - 2-{4-[ 3- (2- et hyl pyrrolidin-1-yl)propoxy]
h yi I

b ?‘Fﬁ@ﬁﬁww lfie%zoda{zg? (%; lﬁlﬁg yh%ﬁgfmgtggmﬁglldw] pro
ﬂnﬁ&&%%ﬁﬁﬁﬂyh)rﬂwﬁamﬂéa20| 5 -yl] carbonyl }

nor phol | ne;

4-{1- Kzn{éfuslyq)z-x?etgxmpw«vuid?ﬂg@pnﬂohy]u»b%mb:l13f<i>xazbw4yl>memhyu-

e oxazol - - car bon

H{ﬁgi%th E% 1-cycl opentyl - 4- [{4 nmet hyl - g

{4-1-f2(@- q’@egt%l:tﬂ%)’/[ﬂyﬂlolhﬁirpl-yl)prd{)b)cﬂbﬁé}%ﬂlﬁbﬁf%l =yl Rlethyl]

1, 3-oxazo pi péerazi
Puwmﬁnyclopropylnethyl) N—[(4 nethyl 2-

{4- {Es ztzg(zfﬁg{}?{egﬁ YIbs Ohlé?lﬂ;l, ?'f)mﬁﬁh%l, IS%OE %]2 DhShehoxd)propyl)

aﬂﬁhﬁenzyl N[ (4- nethyl 2- {4-[3-(2- nethylpyrrolldln I

2 foxylphen [1- 1 ,3- oxazol5 -yl) nethY am ne;
(3-{4-[4-methyl-5-(piperidin-1-yl)methyl)-1, 3-oxazol 2-yllp enoxy}propyl)

; iég {3-met hoxy-4-[ 3-(2-net hyl pyrrolidin-I-yl)propoxy
Pip enyl -1, 3-oxazol - 4- yl)nethyl]piperidine;

N- ((QRMLmEmpEMYGZ){%N[I (Zmeftdihydrolidinneyhptappky Iphemil p-1,3-oxazol-
opox ]phen -1, 3- oxazol -4-yl)nmethyl] am ne;

4y&pm%P]3m. H?Fa ‘{4 [3-(2-methyl pyrrolidin- |

|

y Iﬁg %?ff}‘cycpﬁzﬂéj n}?%rﬁcgﬂrﬁllﬁg%%%o@]phggyl} -1,3-oxazol-4-yl)methyl]
qux@ﬁﬁn&nmnp 2-14-[3-(2-net hyl pyrrolidin-|- yI)propoxy]p

z i peridi
n]%tf% (‘%{‘%@ ﬁ?‘yﬁ’yﬁrﬂ‘ﬁﬂ g‘;’ )F%Fl'hﬁ] 5 qxazcge% pr opoxy}
ﬂ}gﬁ 8 NazedsALol - 4-yl - methyl } piperidine;
08/ 8] e%ZlCT/ US2008/ 005702
1- {1-B- (44{‘{ B2troe8ylpgrnebiding ] -phmediyil il 3-dxagodlt iy bpbsaydxyhen
h k&-l 3-oxazol -4- yl)methyl]piperidine; 4-[(2-
et % f 2 met hyl pyrrolidin- | -yl)propoxy] phenyl }

-1, Iﬁ—{DB&ﬁﬂbtlﬁibL&ﬂfl)%L(QVM- 3”62t1ﬁ9t‘hbllﬁ9ﬁoal-'i_h- -yl)propoxprhen 1}-1,3-
yl pyrrolidin- ) et hoxy] p enyY

Wbt
yl)ethyl] plperldlne 1 [ (2-
(R eI PR T —
1,3- oxazol 4-yl)methyl]-N-propylamine;
1-[(2-{4-[2-(2-methylpyrrolidin-1-yl)ethoxy]phenyl }-1,3-0xazol-4-yl)methyl]
piperidine;
2-methyl-1-[4-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3-oxazol-2-yl} phenoxy)
butyl]piperidine;
7,8-dimethyl-1-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-thiazol-4-
yDmethyl]-1-azaspiro[4.4]nonane;
N-(2-furylmethyl)-N-methyl-N-[(2-{4-[3-(2-methylpyrrodin-1-yl)propoxy]
phenyl}-1,3-thiazol-4-yl)methyl]amine; N-(sec-butyl)-N-[(2-{4-[3-(2-methylpyrrolidin-1-
yl)propoxy]phenyl}-1,3- thiazol-4-yl)methyl]-N-propylamine;
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(5 9)-1-1(2- {4-[3-(2-methyl pyrrolidlin-
-yl ) propoxy] phenyl } -1, 3-oxazol-4-yl) 10

WOoreioBAt37086- (pyrrol i di n-1-yl met hyl ) pyrrol i din- ZPGEEsﬂmwmﬁwn
1-[(2- { 3-chloro-4-[3-(2-nethyl pyrrolidin-

o peR e C AR btk I’{“?f‘?é"’%{"i@’%/?ﬂ ??ﬂ“l“é.

ﬂhnqhyhnppuhmiphenyll 4- et hyl - , 3-

th r boxyl at
N (G G aerpr pvasfling Ty prcopoxslghemillsy Srameee 4 - y)
ace gbg?gaykphenyl} 1, 3- oxazol -4-yl)acetamn de;
8aSs) - 2 2-{4-[3-(2-met hyl pyrrolidin-I-yl)propoxy

| el 1411 oty ity et Ipybony phenyl) -13-mxazol 4tycthy]

. %qahydr0|squ|noI|ne
pipg! [3 (2-met hyl pyrrolidin-1-yl)propoxy] phenyl } -4-

{ [& '{’431322 ﬁﬁﬂfg’l@d&idﬁh—11yl)8>rcyﬂd%§]ﬂh\éh}ll}w 3 ehihgble- | -yl ]

car bony 0
S bergl-1 40k bh- ot Btnsaralisin] apropsroirhegy BHehpkazol4-
4 I t hol
ﬂh%ﬁ%@ﬁP%HI ylyz)?ge{z]rgr?zong?ﬁylpyrrolldln I

yl Doyl AhEDy h-[B-(2- lmahﬂpgﬂehdlﬂ 1-yl)prapetydphedol}-1,3- oxazol-
N-(cycl opropyl methyl )-2-(2-(4-[3-(2- nethylpyrrolldln

4y!)mct}stlplp§r;§éwg phenyl } -1,3- 25
- - h-
By PR RER LD PR Dby e )
carbohyImox@otine;4- yl ) - acetyl ] azepane; (55)-1-[(2-{
R B B O L L H LB SRR T W e e 5822
WHU*@HP%QR&hQ 4-yl met hyl ) pyrrolidin-2-one; 30

yl-NT(2-{4-[3-(2-methyl pyrrolidin-I-yl)propoxy]
ph elhg/)}'c}lopbp@-léx[@-dH-[&-(thgthﬂphlybmdmﬂl-b’lﬁmp@adplhensl }-1,3-oxazol-

'Y@%n%"r}}?@?i%%?b‘}?ényl )-N-[(2-{4-[3-(2-methyl pyrrolidin-I-

| _ . '_ .
y )421(;D 2008 %%&8%1 xﬁeth g%%éﬁ%g)q%wmd@m figiethyl)

pyrlmll(lm-lf){llmqamp:b{épl}dnyl)f\]p}pzaque; [3-(2-nethyl pyrrolidin- |

N}/ l[l)( gﬁp{?%i(l%/(%g qgﬁ%@trﬁetihﬁ )PP’%O}ISIX |a 91)Pro¥)l %}?ﬁ%}le li )?aZoll 4-

yl)n}etﬂyl%péfﬁﬂ&l - yl) et hyI pyr| di n- 3- am ne;
(4- et hyl | pyrrolidin-
lywrppfaw}%m%z ety Ttk A props e - Pl 5

yn?@¢?f#§§f?¥?F?2-{4-[3-(2-nethyIpyrrolidin-l-yl)propoxy]
pheWy¢yjcldproBAmetny hH4-dhrethpll-Lrd-[B(2-mpthytmyriodidm- P-y)prdpoxy] -[3-

NP P B FRPHHIS, o1 ) propoxy] phenyl

} - N3yQ8p&RY 1= A methyl-2- {4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl } - 1,3-

oxazole-5-carboxamide;
4-[(benzylamino)methyl]-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }- 1,3-
oxazole-5-carboxylate;
4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-thiazole-5-
carboxylate;
2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]-[3-4-(piperidin-1-ylmethyl)-1,3-

oxazole-5-carboxylic acid;
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10 yl ) et hyl ] pi peridine; 4,4-difluoro-
-[(2-{4-[3-(2-nmethyl pyrrolidin- | -yl)propoxy] phenyl }

W0 290848108z 0l - 4- yl ) net hyl ] pi peri di ne; PCT/US2008/005702
4-[(4-met hyl -2-{6-[3-(2-methyl pyrrolidin-I-yl)propoxy]

PYmN ﬁdal%h%r%ﬂrg&tf?{)?—?g Xid @ meﬁlﬂﬁ})ﬁcﬁfcﬂ? Y )p}opoxy] -phenyl}-N-

mor p

propyd-1¢Bi- 6>kazoree4-4a11b8xz(xﬁrdarpt hyI pyrrolidin-l-yl)propoxyjphen
i.di ne;

[l.-1, 3-oxaza] - I . per
2 Apidonmrg - (et RS P entsgy ol  greole -
caﬁ%xﬁhk@ropoxy]phenyl}- 1 3- thiazol-5-yl)earbonyl]
piperidine; 4,4-difluoro- | -{ {4-nethyl-2-(4- {
3-IN- ERﬂumeemM) PAA8t(Remethylpyrglidiprlepoprypoxydphenyl}-1,3-
(magﬂggg%hilggg}hlazol-5-y||carbonyl]p|perldlne;

[ 4NrBEAA 42métﬁ @{[4([@5@ @aﬂ?f?ﬁfblﬁ’d&hfl stopoty]phdnRrionox
y] phenyl) thlazo -5-y car bony plperldlne
oxanﬂqéﬂxuhgxmwmkz {4- [3-(2-nethylpyrrolidin- |

Y1) RICARNL BN imd1-2 41 H3 BLRARY b ol dih G -SSP phenyl)- 1.3-

morp

oxafoi{siﬂ)dmidm[y/l]p%efaén{e?: [ (2R) - 2- et hyl pyrrol idin-I- yl]pro
- thiazol- 5 yl]carbonyl } nor phol

0X
2 £ %/ @y -mgthylpyrlidine Syprapskhly | 3odr(wreliing:L rylyqrp@nébb 3-
oxa phenyl) 1,3- thiazol-5- yl] ¢ arbonyl } norpholine;
%ﬁ%zz- {2-nmethyl -4-[3-(2-met hyl pyrrolidin- |
- y 14} {(p aparkyl} DK €442 Jmethylyalidin- 13y Ypropéky]phenyl } -1,3-0xazol- 5-
I)neghyl]plperldlne and
yDearbppy] linei r4.713-(2-nmethyl pyrrolidin- |
- y| _ - -
R PO RO R B GER olgrppaghery)1,3- onazol
5yuammwugzmﬁﬁpmﬂﬁmoz Conpounds of fornulas XVIIIl and

e Al R B R TR R o TP fhwoy Bent T- Sxazol-

'ylk&ms’lﬁg% glmeo RI2 R11 ROOORI2 RI1 RRORL- NS -
J-NJ-NRRy R3 14~:\ s ~ R4 R5 R6 R7
R R- mlqwnty*-ﬁe{é‘? maithyl- 2x{L4¢[%(Qamdﬂb'he'rmﬂﬂérmhﬁ’éMQPmylp}ﬂenyl)

1, 3-8%az6l B-y% tI?yEHptlSergzqger: eof, wherein

N-(cyclopropylmethyl)-N-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-

yl)propoxy]phenyl}-1,3-oxazol-5-yl)methyl]-N-propylamine;

N-benzyl-N-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxyiphenyll-1,3-
oxazol5-yl)methyl]amine;

1-[(2-{3-methoxy-4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl-1,3-oxazol- 4-
yDmethyl]piperidine;

N-(4-chlorobenzyl)-N-[(2-{4- [3-(2-methylpyrroiidin- 1-yDpropoxy|phenyl}-1,3-
oxazol-4-yl)methyl]amine;

N-{(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-5-
yl)methyl]cyclopentanamine;

1-[(5-bromo-2-14-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol- 4-
yDmethyl]piperidine;

1-{[2-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-1,3-oxazol-4-yl-

~ methyl}piperidine;
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Rl and R2 are each sel ected independently fromthe

group consisting of H Cl1 6 acyl, C1_8 alkyl, C2_8
w@bdoenylog7 C2_8 al kynyl, C3_7 cycl oal kyl, aryl ,PCT/US2008/005702

het erocycl yl, heteroaryl, aryl-d-4- aI kyl enyl

R M S A PN
optylmmhylrl}/plﬁdrhﬁﬁatut ed with 1,2,3,4 or 5 substituents
ed independently fromthe group sting, of

o ‘éfét{ﬂrﬁ (éfn@ha'eweﬁglm- lcyDeroppRdRianyl} -b i %' -grazeltxy

1 Bor¥biinecl_8 al kyl carboxani de, C2_8 al kynyl, Cl1_8
Y)n%hﬁﬁ} su‘?%o’rl}%m de, C1 gal kyl sul finyl,

c1 19521 @y{4{2-ComythylSErclidin- kgl ethony |pBansd i 13 bxazelh:yDethyl]
am.no, aryl, d 8al kyl am no, C2_8di al kyl am no,
PiPEdiRES. C1 B- al koxy, carboxani de, carboxy, cyano, C3 15

79)/16(((96{'4 Le2- Mhﬁp?h@h&lﬁllcﬂ)ﬂ%?@?]ﬁﬁenyﬁzlﬁ -oxazol-4- ylgmethyl]

di al Kyl sul fonam de; hal ogen al oal koxy
Plpdmillloa’rdnyi C1_6hal oal kyl suI finyl,

BT R SHaE AR A ot e

met 8B@h- 1C§Iln&t 1jﬁ,5hoﬁam_21@nefurther substituted
Maﬂ,ﬁpje(llgﬁyrrrox l; subl?iltuted wi th hydroxy; 20 J is

cHzm?rﬂB cénlora-41[3 -@-wethylpyyrolidi- ky )érguoxrg]pbwl}éa%ﬁxazol -4-
yl)n?e‘?ﬂg}Llﬁ{féédldYnSUbSt ituted with 1, 2, 3 or 4 substituents

| ndependent ly fromthe group consisting of

Cl B{®abromae-4F3-(2- xﬂahﬁpyﬁohcﬁﬁnbﬂmmp@mﬂmnym ethyl-1,3-
hal oal kyl , hal ogen, hydroxyl and oxo; RS, R5, R6

thiapgle-Spganbo xgiaie, and R12 are each selected i ndependent ly

LTt B AR 200534510% 8 Glafl g ifrapsy 1.

oXaz§- ﬁymmmxéﬁﬂ 8eS)-TR(28{ [ k{2ykthyQyrplidin-1- yl)DfOPOXY]phenyl}

| kyl sul f | k fsul finyl,
1331%)2?%9)@%&%@&@503 Rf?rth: gy Cl_8 al kyl ureyl,
am N0y [ - BreAly kAR - }ﬁﬁ%nﬁﬂwjﬂmhﬁwggzm rfelidfi-1-

al koxy, carboxar de, carboxy, cyano cycloal kyl ,
ylmelilprmdidny-llsjd}dad)oaurl}db3®2<asole,d| al kyI sul f onami de,

hal | K h I Kk
S G e e R e T S e e
yl)abag,p@érbuéﬁdy 0, hydroxyl, thiol, nitro and sul fonam de;

-86 WD 2008/ 137087 PCT/ US2008/ 005702 R8 and_R9
ar éﬁéa@hpwle?c(%%[}r&pmﬂ@émrrqhdm -driilimrerqyydihsnyl}-1,3-oxazol-4-

ting of H C1_8 alkyl, C2_8 al kenyl, C2_8
yl)ag‘ﬁ%%%d%r C3_7 cycl oal kyl , aryI “heterocycl yl,
he Ny @@topropydingihy 14 ¢2- @4 [q;(zgmythylwmdlidxyi @l)propoxy]phenyl}-1,3-
| 4a| lgl enyl, heteroaryl-C 14-al kyl enyl and
oxaplrdeY 54’91069( lpcetamide; aI kyl enyl, and each R8 and R9 is
oI0t1I ulry- G UBGhy SR i %m éx 1126 3%yxazol-4-yl
subs ?3ue[nt(s i] gct ed‘ mgl% Rdeyrlﬂléwf}r om txﬁéogrga
acettyljampame ng of Cl 6 acyl, - acyl oxy, C2 8 al kenyl

STy 4 ﬁmﬁﬁpmﬁmﬁ& DA, >gluﬁof<?gﬂ‘f-,4-yl)
CI “RetRY @L@wr@mm_ﬁaﬁﬁ vl 1idii-0-0n€l - al kyl ureyl,

am no, kyl ami no 8 di al kyl am no,

car2owethyl-B- 521«{67{9 (2onsthpipanplidin-lexbirorgxylphenyd;-1 33xpzol-4-

8d| al kyl carboxam de, C2_8
Yl)“b‘%‘ééflﬁ?h {r?a&cgﬁ]a 1% hal ogen, Cl_6 hal oal koxy, Cl1_6
halrgd- Kﬂhox%h.en%f@ 13 [@I{‘D-@J@Jnﬁdﬂlh)flpiﬁéhdxﬁﬂl )propoxy]phenyl}- 1,3-
hal oal kyl sul f onyl 6 hal oal kyl t hi o, hydroxyl,

oxag®lidoy)methy emingd
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sul fonam de; The nethods of the present invention of
preparing (R) and (S) 2-nethyl pyrrolidine can be used

WO 008088T eadi | y prepare the above nmenti oned cREPUWIS005702
(R - or (S)-2- nmethyl pyrrolidine can be prepared in

R Ao SRR 1.

oxapeléyideetifyR)andineret hyl pyrr oI | di ne or

br VTR B DR DByl Sk 4

yl)@&ﬁbquﬁ@dlﬂeﬁgﬁﬁkr ate the use of the so prepared
rrolidine. SCHEME 23 R12 R11 R10 Rs R11 Rio

c} 4e[(1kn®t yls2- i [3-62-metlaylpyrrol@in-l -WpropgxyJphny }31,8-@xaxql-5-
D pase Fﬁ Rav R5 R6 R7 R6 R7 * Base HN (RL50)3B
y n‘*: SPRPPROURE by PPR3)a O O RI2 R' Rlo O R12 R R

Ele ngrm)\.ﬁ{(z_ﬁ\sp -(2- metl@lﬂ#@ohdﬁigl-ﬁl)bﬂﬁ)@ky\ h&%@p& §J§/xaf§)l -4-

- m Cr owave ~~\

yl)rmhﬁpymhﬂgl Ryl mghymerphphing:7 wherein LGL, LGZ, X,

R o S e
yl)n@ihﬁhh#@tidmeSCHEl\/E 24 - 87 V\D 2008/ 137087

PCT/ U52008/ 005702 Q HNR' RO | Y X
J- KsA-dutlugrosd -[(Z{%[3- (?-Hsetlks@wréldmkiﬂl}@r%ow?rpwylé?l 3wyazol-4-

yhriafApipdidii2 (R150) 3B
4-[(4-methyl-2-{6-[3-(2-methylpyrrolidin-1-yl)propoxy]pyridin-3-yl}-1,3- thiazol-
5-yl)carbonyl}morpholine;
1-(2-{3 ,5-difluoro-4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyll-1,3-oxazol-4-
yDmethyl]piperidine;
4,4-difluoro-1-{(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}- 1,3-
thiazol-5-yl)earbonyl]piperidine;
4,4-difluoro-1-{{4-methyl-2-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}

_ phenyl)-1,3-thiazol-5-ylicarbonyl]piperidine;

4,4-difluoro-1-{[4-methyl-2-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy]
phenyl)-1,3-thiazol-5-yl }carbonyl)piperidine;

4-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-thiazol-5-
yl)carbonyl]morpholine; _

4-{[4-methyl-2-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-1,3- thiazol-
5 ylJcarbonyl}morpholine;

4-{[methyl-2-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1,3- thiazol-5-
yl]carbonyl} morpholine;

1-[(2-{2-methyl-4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1,3-oxazo1-4-
yl)methyl]piperidine; and

1-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-thiazol-5-
yD)methyl]pyrrolidin-2-one.
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base R12 011 Rto Pd(PPh3)a O p Rte Benzene O R> R10
OHORL Rl1~ .S B J-N Ethanol, Na2CO3 ,N~1 J_ N +

worR@sosmse R2 3 /viJ J YHOR a 5 R2 R3 R RAIECT/URD0SS05702
R7 R Rs R7 wherein LA, L&, X and Y are each

tr 1 TERAEAE O [fmb AR R\ AR, s Us IRTR P10 OIS, can
also, e rhore Pe{diyhBgparéd-uginghi2 irdthodrt af thpresdit hvienfoiR9
* ~§' * ~§ - R Ethanol, Na2CGB N OH NI B +

RJN fi'crowaile 3R\ J\/ \J Rs R Ra .o\\5/<5e3R#€am RR11 R0
R1C],—S R serein XZis a | eaving \grog, r
\gfa f 1| 0gg 'sz e hnd the |i k& N'SCHENE)26
d (\ R1 o p R12\*_Benz e\;u gl g

RtR? RS @ COH X/J Ft hanol, Na2CO8 R' N ~ R R4 TRSN +
R21 /\VJB~-- RRARSRRR3 RammR R’
OH Rs R7 Rs R7 wherein X is aLteayt@g group, for
exanpl e hal ogegpptriflate and the like. 10 SCHEMEc27
Rte R* Ro Rl12 Rit Rto RI2 R®" Ro \ - Reduce 1| \ -
and Aot phaameceutically\ acce@ablR3al@0theteR /| \~ OH R3 LG R4 RS R6

R7 Ra RS RS R~ RR5 RS R?
wherein

R' and R? are each selected independently from the group consisting of H, C .
acyl, Cy.g alkyl, C,.g alkenyl, C,_g alkynyl, Cs.7 cycloalkyl, aryl, heterocyclyl, heteroaryl,
aryl-Cj4-alkylenyl, aryloxy-C;.4-alkylenyl, heteroaryl-C; 4-alkylenyl and heteroaryloxy-
C4-alkylenyl, and each R' and R? is optionally substituted with 1,2,3,4 or 5 substituents
selected independently from the group consisting of C,.¢ acyl, C;¢ acyloxy, C,.s alkenyl,
Ci alkoxy, C,.g alkyl, C;.g alkylcarboxanide, C,.3 alkynyl, C,.3 alkylsulfonamide, C,;.
salkylsulfinyl, C.galkylsulfonyl, C,.g alkylthio, C;.salkylureyl, amino, aryl, C;.
salkylamino, C, gdialkylamino, carbo-C,.¢-alkoxy, carboxamide, carboxy, cyano, Cs.
scycloalkyl, C,.g dialkylcarboxamide, C,.g dialkylsulfonamide, halogen, C,_¢ haloalkoxy,
Ci-6 haloalkyl, C,.¢haloalkylsulfinyl, C,¢haloalkylsulfonyl, C,.chaloalkylthio,
heterocyclyl, hydroxyl, thiol, nitro and sulfonamide; wherein each C;.3 alkyl may be
further substituted with hydroxyl;
substituted with hydroxy;

J is -CH,CH;- or a 1 ,2-C3.7-cycloalkylenyl group, each optionally substituted with
1, 2, 3 or 4 substituents selected independently from the group consisting of C,.3 alkyl, C;.
salkoxy, carboxy, cyano, C,.; haloalkyl, halogen, hydroxyl and oxo;

R}, R* R’ RS, R’ R! R! and R" are each selected independently from the group
consisting of H, Cy acyl, Ci.¢ acyloxy, C,.g alkenyl, C, alkoxy, C,.g alkyl, C,.g
alkylcarboxamide, C,.g alkynyl, C,.g alkylsulfonamide, C;.g -alkylsulﬁnyl, C,.salkylsulfonyl,
Cy.s alkylthio, C;_g alkylureyl, amino, C,.3 alkylamino, C,.8dialkylamino, carbo-C.¢-
alkoxy, carboxamide, carboxy, cyano, Cs.7 cycloalkyl, C2-8 dialkylcarboxamide,C;.g
dialkylsulfonamide, halogen, C,.¢ haloalkoxy, C;.¢ haloalkyl, C,¢ haloalkylsulfinyl, C.¢
haloalkylsulfonyl, C,.¢ haloalkylthio, hydroxyl, thiol, nitro and sulfonamide;

and
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15

=aor (3 HN 72 R ' 721 Rte R\ pSp RR' Ro NH O\~0O
RR RoO0=S=0 RRt- Ro N\\ - . RRZ S\ - Z\ R

Wha®e/1R®8D R3 N* R3\ N D R4 RS Rs R7 Ra Rs IRSI/B320P8/005702
R5 Rs R7 wherein LG3 is a |eaving group such as

g b e IR Tyt 0o .,

alkyB@l ARAGR/QENORY], RLZ ctloaRyh aRilZhdRtrbeytivl, ReteroRtyll, dryloC, .-

Reduce Activate \ \ H OHR3 LG R4
alkslesy g o< ek G H M aroRey 16 FEHY 5 SR RR OB
alk}Jﬁ;In%'l an% %%181 R énd 9 o d%%gn Fggsulggf?tu'tegﬁ% R 27% Bto} 5 I:$aubs(l?ﬂ'l§nts
seleEtéd Inidepdnd’dntly froal tlme gSowp\ calsisiig RECRGadHt, CRE% @410515, Qﬁs ﬂken}’l
R6.R7.° Ra wher ei,n G3|s ea
Crohory e 1R Sl T DRIES: Gieh BN T driq Aae U B Cr
galk;lshlfﬁnyh @&Qﬁ@lsu@oﬁﬂu €g ﬁlk?ltﬁﬁ)" C(? @Wllﬂ@}m arfino! O, alkylamino,
present invention conprisés nethod prepari ng

Ca-sclvatisdamaro, carbf)tﬁlmalllascymﬂrwxa@nde,)qavboxy, cyano, C3.7 cycloalkyl, Cs.
gdialkylcarboxamide, C,.g dialkylsulfonamide, halogen, C,.¢ haloalkoxy, C,.¢ haloalkyl, C,.
¢ haloalkylsulfinyl, C;.¢ haloalkylsulfonyl, C,.¢ haloalkylthio, hydroxyl, thiol, nitro and
sulfonamide;

The methods of the present invention of preparing (R) and (S) 2-methylpyrrolidine
can be used to more readily prepare the above mentioned compounds. (R)- or (S)-2-
methylpyrrolidine can be prepared in accordance with the present invention and reacting
the (R)-2-methylpyrrolidine L-tartrate with a base to provide (R)-2-methylpyrrolidine or
(S)-2-methylpyrrolidine D-tartrate with a base to provide (S)-2-methylpyrrolidine. The

following schemes demonstrate the use of the so prepared 2-methylpyrrolidine.

SCHEME 23
9
12 RN R10 /R R R10
R R HN
B 8
LG )] > X N R x J—LG?
/ _\/jY RS base
R3 R4\’ R5 RG R7 R6 R7
* Base
HN (R'%0);B
*=aorf
Pd(PPha), R12
o o R® R R , Benzene \\ ”O
? Q R° Ethanol, Na,CO5
) /B J_N\Ra microwave 4 5
*R
\'\ R® R’

whereln LG1 LG% X, and Y are each independently a leaving group, for example
halogen, triflate and the like and R is C,salkyl.
SCHEME 24
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0~ ~0 R12 R11 R1IO6 0~ ~0 R12 R11 RIRO S\ i RI\ N, ~S

_ R ONJ-N R3~vVWIR31$% 45 I-NRRaRE R R6
WORIOBRIRORE R7 *=cc or (3 XVIII Xl X wherein RPEEUS2008/005702

vari ables are as set forth above, conprising: 10 (Il a)

hydrogenating 2-nmethylpyrroline in a gxture

conprisifng an al cohol (gol vent and a&rogenati QT R0

cat ahySt (1 b) optionall)y=xXenov f! ydr ogenat i p#
cat al;% firom the m xbw J-oi s.sglm_né‘_c’gi @ J—LG?
acid /E}Jtartarlc acid t he mxturetoforma

sol ut|6n R°15 (1d) cryst&elll‘fl ng RY
(R -2- m’—,?zthyl pyrrolidine Lqtartrate or

(S)-2-methyl pyrrolidine D®ftrate fromthe sol ution;
(le) |iskkating the crystal/Rn®®R)-2-net hyl pyrrolidine
L-tarjtbaee or (S)-2- nethylpyrrolidine D-tartrate; and
(2a) contacting the (RRi2-ret hyl pyr ridiAFidne L-tard

r@t 12
with Q)oaetoformu()S) 20 yl ?ef‘?)lldlnemfr
bas-\e\ tacti ng th,e =t hyl
a% eoW th a Wfse form '°r°wa"e 5

(S) ﬁ;mt\ﬁgﬁ pyrrolidine® () converting (R)- or

whet@h 156 wbGRyX pandr B lateckiack indepenssntip anehvirfg gronpaforesanle,
008/ 1370387 PCT/ US2008/ 005702 This

hal%?hgﬁamaél\éﬁl%%ﬂcfé i ﬂﬁéﬁl ncl ude the steps of: (I

f) recrystallizing the isoHEME?2S
(R -2-nmethyl pyrrolidine L-tartrate oF[d

met hyl yrrglldl ne D-tartgat e (1 g) |4 gtlng t \\,,0 R
recrlysty I zed (R) - 2- met hypyr r okl dlgﬁa rat@ f\
(S){i iﬁﬁ hytbysrol i di @ Jant ratr@c,:@n (It)

opt A ep(ggtl ng steps{(f) afd gy Exenptary
tRat R2d rdin
8:'1v1{1g| group, Mot exgnp RILE ogen, Ct%ﬁat% ang tltle 111t<e.
SCHEME 26
1 10 Pd(PPhg), o) R'2 1 10
o o RZ R R * Benzene ]! /\\S’/O R R
AL oH x N Ethanol, Na,CO3 N ] S I
R ~N | J g 0+ microwave RZ /N
R2 / \) \ 6 7 Rr TR
OH R R RG R7
wherein X is a leavmg group, for example halogen, triflate and the like.
SCHEME 27
R RI! R R2 R1" R0 R"2 R RtO
/h Reduce f\ Activate f\)
R3 /\4\/) CO,H R3 /v’\’J OH R / \7\/ Le?
R* RS R R’ R* RS R¢ R’ R* RS R¢ R’
*=oaorf T

HN

whereln LG isa leavmg group such as sulfonate trlﬂate halogen and the llke and Z is

halogen.
SCHEME 28
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i nvention include:
-[2-(2-nmethyl -pyrrolidin-1-yl)-ethyl]-biphenyl-4-su
wo oBa3@eT d 10 (tetrahydropyran-4-yl)-am de; PCT/US2008/005702
2-{4‘-[2 (2- nethyl pyrrolidin-l-y 1)-ethyl]-bipheny
1 4-sul fony_ .d -2, 3- dlh%dfO-,lH—%SOlnd0|e R12 R
(2- % pyrrolldl T - thyI] blehenyl _sul
foi | i R de; 452 | \Q—\'
g 5(2- hylcopyr r ol irdli fX1- y1 3=t hiyidh- bi pheﬁyl/VX sul e
foﬁlc acifd 4% met hyl - ben¥ylBm He; ¥
-[2-(2-nmethyl -pyrrolidin-21-yl)- ethyl]-b|phenyl-4-sulRg

fonic acid (2-ethoxy-ethyl)- am de; 4- ‘NH
{4 [2-(2-nmethyl -pyrrolidin-1-y 1)-ethyl]-Dbi pheny K8
4 sul fonyl }-thionorpholine 20 1, 1-dioxide; base
5l & ( 1meohyl pyr¥oli di n- 1-yl,) th 11- blpheayl-4 su
€8 22 i sopr gp%xy-&fh* )-e % 0=8=0 R{  R®
;g;QQEQE%LQ%LEpyr | A~ Ty ‘§i>, blghenyl-4jf%ﬁ 0
7 CI noxywﬁ}pylﬁa a1 de—<2 N

4 R 2R(Z- (X net Bl - pyrrol i di - rﬁff)-@thylﬁ blpheny{ YRS R R8
sulfonlc acid 4- nethoxy- benzylan1de
&%} (2-methyl -pyrrolidin-1-yl)-ethyl]-biphenyl-4-sul
whergﬂ s a:agy)& %‘H‘&(%“%lﬁs éyél onaze ﬁa@ﬂzﬁy ogenjan: d the like and Zis
halogen 4 - (pyrrolidine-1-sul fony 1)-biphenyl-4- yI] -et hyl }
-pyrrolldlne

5 2 {'1211us Jadothzr embbdimeny of the iptksant inydnioatchyptis¢s-thethbéngt
4-sul fonyl))-1, 2, 3, te dr o-i soqui nol i ne;
prep&“nFQOIPQO &‘ WV&?%X%&IHI‘ £ §/ et hyl ] - bi phenyl - 4- sul
nic geid b zyI t hyl - am de;
R)J 2- mstelq -§{r%rolld,1n 1-yl)-et hy ] S%'/l,,g

R1_f,ON
cT/ {isoepsto6 N
R3[4 s
-2 msthl-pypierol i g ne; R RS R
-[2-(2- nethyl pyrrolidin-1-yl)- ethyl] bi phenyl - 4-'sul
fonic acid clobutylan1de *Faorf
-[2- (2- met RYYUpyrrolidin-1-yl)-ethyl]-bi phenyl XiXsul
onj [ £yl
QJ{}%“?’S it Jaﬁlaf)fea%’%%ﬂ s?gl}ogﬁﬁ abOYS, COPRIIFSi pheny! - 4- sul
10 f omlz() aQﬂydrqgéﬂmyigaZmﬁﬁxylpyrrolme in a mixture comprising an alcohol

net hyl| - pyrrolldln 1-yl)-ethyl]-biphenyl -4-su
solwm@ aézyﬂaog BRI de;

(1b)  optionally removing the hydrogenation catalyst from the mixture;
(1c)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a
solution;
15 (1d) crystallizing (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
D-tartrate from the solution;
(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate; and
(2a)  contacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-
20 methylpyrrolidine free base or contacting the (S)-2-methylpyrrolidine D-tartrate with a
base for form (S)-2-methylpyrrolidine;
(3a) converting (R)- or (S)-2-methylpyrrolidine the compound of formula XVIII

or XIX.
-89-



10

15

20

25

30

-[2-(2-met hyl -pyrrolidin-1-yl)-ethyl]-bi phenyl -4-sul
fonic acid nethylam de; 10
W@ 2008237087 met hyl - pyrrolidin-1-yl)-ethyl]-bi phePgT/ug2088005702
fonic acid (2-nmnet hoxy ~ethyl)-am de;

4" -hds ﬁ%l'hgﬁ?lgw ?HQ%BB .eh%i/?rgcﬂaci):rﬁ'tlgf,té%}%s] 5f0i phenyl - 4-sul

fonic a uor
4' (18- ( Zecrgsthlizingythe cslolaﬂém(lm-zfin)sﬂm;jyﬂo]idbieﬂhmyhte &r 632~
Eym C a(gl d_4- 15 fluoro-benzyl am de;

methy lpyBoGeRr @Gy rrol idin- | -y 1)-ethyl]-bi pheny

1- | f .
¥ 8y, otk kPl eerh b oy e 2

methyip}'noluhndD(@rthdramdy et hyI) am de; 20

(1h)?o,ﬂ[9§0é9§}ygf%h$%ljpﬁ§¥ él dar(’n ¥ -yl)-ethyl]-bi phenyl - 4-sul
4' ﬂ)&n{p?arpr%bmsbmmgrtﬁaldaﬂ b8 ilepx}eh REsdidg BithReHoddoBihk
fonic acid (1-propyl-butyl Sp am de;

1nve41tlo{1m041£ierret hyl - pyrrolidin- 1 yl) - ethyl ] -bi phenyl - 4- sul

o R B RGeS h‘\ffﬁlfwcpan%%w 4-sul

tenh@yurcs gih-d-yignaiigm de;
( [2p}a rre}tqul - yrrol i din et hyl heny| - 4- sul

f orﬁ 4 Zﬁ-n*yﬂy,l@lygﬁ]u@g- -yl) ethyl] 2}1pheny1— -sul ony1}-2,3-dihydro-

1H-4501Jd%re(2 met hyl - pyrrolidin-1-yl)-ethyl]-biphenyl-4-sul
Fonie aci d cycl opropyl net hyl - am de;

4' -4 - 22n1§q{>11%4yrrenalhqw1q1e&hﬂ} -¥iphe®i104 s ki B@H)(byﬁ]dlﬁlll-
fonic acid 30 cycl opentyl am de;
ylmgthyQeantide;( 2- et hyl - pyrrol i din-1-yl)-ethyl]-biphenyl -

Su' f?{'—{i n’%ehhmf f?l]'rngmel e)hl))letliytf){pﬁer&é-?}gﬁl?%/nd% ?igl r4OI I di n-
metHy1 t{eazﬂamt@t, hyI pyrrol idin-1-yl)-ethyl]-bi phenyl 4 sul
fonic acid amd 1 WO 2008/ 137087 PCT/ US2008/ 005702
4 A-R-(% nw&erreWmdrmrqﬂlﬂl biphewstlngsylfonip aed (¢ -cthoxgtethyl)-
aé)nl c acid cycl opropyl am de;
[2-(2-nmethyl -pyrrolidin-1-yl)-ethyl]-bi phenyl -4-sul

f onil g4' geiplneihy | dein-1- -BipAatyh Y4 -s@l ¥dnyDl-thidorbholi
yl )ge?h)(/l i - bllt%m 2 s}ﬂll)fe[t)}%?E lgm gm(lzsﬁgtﬁgglxy I -O% e

llﬁ@lxtﬁ%-ethyl) anmi de; 1- {4 [ 2- (2- net hyl - pyrrolldln-

4) {ﬁ fi%f 2 pﬁg{)ﬁ%ﬂ IFX/IS ng\ﬁwhirryle sul(t]onlc a01d%2

lsoprydo),(yfétth Jlmmephenyl 4- sul f onyl } - pi peridin-3-yl)-
hanol;" 1- {2-[4' -(aziridine-

- Slﬂ {b(%rm)ethyil-pﬁggydmd )y1|)f|eth)é}bmhenyl -4-sulfonic acid (2-phenoxy-ethyl)-
amid&- et hyl - pyrrolidi ne;

4'-[2-(2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulfonic acid 4-
methoxy-benzylamide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethy1]-biphenyl-4-sulfonic acid cyclohexylamide;

2-methy1-1-{2-[4'-(pyrrolidine-l-sulfony1)-biphenyl-4-yl]-ethyl }-pyrrolidine;

2-{4'-[2-(2-methyl-pyrrolidin-1-y1)-ethy1]-bipheny1-4-sulfonyl)-1,2,3,4-
tetrahydro-isoquinoline;

4'_[2-(2-methyl-pyrrolidin-1-y1)-ethy1]-bipheny1-4-sulfonic acid benzyl-ethyl-
amide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-biphenyl-4-sulfonic acid 4-trifluoromethyl-
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10 2- (et hoxynet hyl)-1-(4"-(2-(2-nmethyl pyrrolidin-1-3,
1) et hyl) bi phenyl -4- yl sul fonyl)pyrrol idine;

W@ 2008237087 met hyl - pyrrolidin-1-yl)-ethyl]-bi phePgT/ug2088005702
fonic acid (2-nmethoxy- ethyl)-nethyl-amde; 1-

; (2-met hyl -pyrrolidin-
ben%{qlfu?{d%f hyl ] - bi phenyl - 4-sul fonyl) -piperidin-3-o0ol; 15

pr 01p|{2}04 €azztdihe-1-sulfony1)-biphenyl-4-yl]-ethy1}-2- methyl-pyrrolldlne

G R L S planth e ey - ¢

qmﬁ%u&ghﬁ%rrolldln 1-yl -ethyl)-bi phenyl -4-sul fonic acid
et hyl ani de; (1- {4' -[2-(2-net hyl -pyrrolidin- |
- y|‘9{k(%VlleﬂhybPWMh'lﬁb‘léuﬂfydihlyﬂph‘}nyl-ﬁyﬂwfohiccﬁcmtzrtyI ) -

t hanol ;
bque 2 (2- nethyl pyrrolidin-1-yl)-ethyl]-biphenyl-4-su

AR PR e
f om -ﬂ£2-®h¢t}%il§)yﬁbﬁbirpr-9'l) -BBR7Wighendl 4-sulfonic acid isopropylamide;
2-nmethyl -pyrrolidin-1

- y|‘9‘{21‘(2‘r}7de}hyb‘lﬂy hehgin'myh)tﬂﬂflﬁhbtphanyldﬂr sudfonyd aci@ meftfylamide;
d th
2 % SE s et o] - shy Ushinhesy g splfenin AgP methery-

eacid 3, 4-dichloro- benzyl am de;
eth}QP?[Pgi-(Z-nethyl-pyrrolidin-l-yI)-ethyI]-biphenyl-4-su|

f o' 2-E-nabti{y2-plyyrdtidiny t-y1 )-athy HyHipheni {44} subfioh stercid3@-
r opi oni cid

ﬂué% g i)mF € 2- nethyl pyrrolidin-1-yl)-ethyl]-bipheny

-4- 4'-?%'(% g{é mﬁl Iﬁh@ﬁ&frnr-io ?]f‘etﬁ_&?}fb%ﬁé}ﬁ&l-@f§stui¥ohic]afcid 4-
ﬂwxthﬂ@kmmﬁé blghgnyl 4- sulfonyl }t-piperidine 4-

car i c aci zy ace

‘Q-Zﬁ- i/me{lw ol gnﬁ{e-f/ﬁ dl)rtiehensl 4 §P5° asidArelogrp
benﬂﬁ?r}i ded- -92 WO 2008/ 137087 PCT/ U82008/ 005702
fonyl }-am no)-ethyl ester; o

4" -4--Camebylhyieobistinr oy 1) et dbiphopylet-hyfopidicph@rhyRzoky sty -

fonlc acid [2-(4-fluoro- phenyl)-ethyl] -am de;
amt -[2-(2-methyl -pyrrolidin-1-yl)-ethyl]-biphenyl -4-sul

forng ¢ e infd iyl g&ﬁ@ﬁ&iﬂ! Ry 1 etRY]-Biptdayi-ARLIRNi 2801d8hylamide;

proplonlc aci

1- A2 Zniethyiplyhylidiny T-y 0)-etiliy 1) -Hiphehy étstifbdie beif l{emydpyd-buty1)-
sul fonyl) - plperldln 4-yl methyl ester; propionic acid
amige; et hy| - 1 [2 (2- net hyl - pyrrolidin-l yl)-ethyl]-bip

he rlly-l[z-fl?-mseHlefl—%r)]l bhaAm M leth ¥ phERN S sulfonic acid

cyclohexylmethyl-amide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulionic acid benzylamide;

4'-[2-(2-methyl-pyrrolidin-l-y1)-ethyl]-biphenyl-4-sulfonic acid phenylamide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-biphenyl-4-sulfonic acid

cyclopropylmethyl-amide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulfonic acid
cyclopentylamide;

4-{4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-biphenyl-4-sulfony1 } -morpholine;

1-{4'-[2-(2-methyl-pyrrolidin-1-y1)-ethy1]-biphenyl-4-sulfonyl } -piperidine;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl}-biphenyl-4-sulfonic acid amide;
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10
4' -12-(2-nmet hyl -pyrrolidin-1-yl)-ethyl]-bi phenyl -4-sul

WO 008437487 d ( 2- met hoxyet hyl ) - PCT/US2008/005702
(tetrahydro-pyran-4-yl net hyl)-am de;

RS S i g 45

cyclﬁpmpyhyrhda" 14-[2- (2-net hyl - pyrrolidin- |

E%e Eﬁﬁf henyé@lﬂ, sy qutﬂglf pfleaygtégls&éfonifgcid ethylamide;
i 4[%2f@nf€%ﬁ>h>ﬂyn%xafnoi hLang Mi&éﬁ;{lwkdlf&ﬁ@mw b 1-

fonic acid (2- net h et hyl)
metbylfqgh)d)}amlch:m d

suI f%ﬁ}é %F I(I}%/)!réﬁ in l}@tﬁﬁ%b’(}@iﬁpéﬁg %ul]fo pyerhd1n—3 ol;
4' (1 34(-&- Ozih{éﬂ{yi?yfrbﬁdhhdll gr)Jetwl]}b@héwllcr Mfmsigyﬁlp&xcﬁm -yl)-

fonic acid isobu nethoxy et’h
metlpanply' - [ 2- ( 2- rrethyl pyrrolldln

bzlr})z{)ft){]gﬁguﬁ& gi}ﬂ%}lg& gbq 91{’1(1)4 ifﬁ_qetl&} Jsmethyl-pyrrolidine;
4 i@dtﬁomdﬂwl) Pé(ﬂ'L(QL(thélh l'pyi'r))h@fthLB]l)&thﬂglﬂph'dn]yi gul f

oni c_acid (2-hydroxy- ethyl)-nethyl-am de;
YIS“lIfOUYIZJY('TPJ Ayl - pyrrolidin-1-yl)-ethyl]-bi phenyl - 4- sul
fo I d y :
Ql g2 ?%lngetl?ﬂ%y%g}p%o eth;? Bﬁ{hzzréf\rﬂ F’v?fomc acid (2-methoxy
bleﬂiyé)qmleﬂrﬂr} smideonl c acid isopropyl-(2-

th h ([%e(f%éle fﬂ/l M@m -giyh-athyllybiphepyl--sptfomd ipiperdiags-ol;

f O'f)'réém@rﬁl: deidd- {W g??(?gﬁ%tglyllnﬁyfréj%ﬁ Q?ﬁ{u ] 3}% lﬁ%leeﬂgl -4- sulfonyl}

plpehdm é-yhcstct (3 phenyl propyl )- am de;

AR R LI At Lot ya;@g?a&egw sul

-a 3 3 0 -
T L ORARINS) S S PG ol )

meﬂliétm,c ac:ld [ 3-(2-o0x0- pyrrolidin-1- yI) propyl] am de
rro I
f ot SRl R Vi sl A b1 2
hydﬁ,xfx&tHWyyrﬂmehyl | - {4 [ 2- (2- et hyl - pyrrol | d| n | -yl)-et
bi phenyl - 4- sul f on “ﬂg eri di ne
% medithypyrrelidinol yHi xllwgm?w@tlrf&rﬁqlf%ilqomw -dichlgro-
aci d phenet hyl am de;
be“{@%?g— [ 2-(2- met hy|y— pyrrolidin-1-yl)-ethyl]-biphenyl -4
- sél-{ DB-nettpil pyriotddim- B-y1)rethyl] rdpheanb#sulfonic acid acetyl-(2-

hydroxy-ethyl)-amide;
4’-[2-(2-methyl- pyrrohdm- -yl)-ethyl]-biphenyl-4-sulfonic acid 3,4-dichloro-
benzylamide;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl}-biphenyl-4-sulfonic acid (2-hydroxy-1-
methyl-ethyl)-amide;
propionic acid 2-(1-(4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-
sulfonyl}-piperidin-4-yl)-ethyl ester;
1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl }-piperidine-4-
carboxylic acid benzyl ester;

acetic acid 2-(acetyl-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-
-92.
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10 1- {4'-[2-(2-nethyl-pyrrolidin- |
-yl)-ethyl]-bi phenyl -4-sul fonyl } -piperidine-4-

W@ 20080587 c acid et hyl ester; PCT/US2008/005702
4-(2-ethoxy-ethyl)-1-{4"-[2-(2-nmethyl-pyrrolidin- |

-yl l - sulfonyl } -piperidine;
y SLH%M[W a}rggbgaﬁg%@ﬁte?- pf/:rjr O|Olnél n% I PrpertEine

- ym [ét(ﬂyne}thjz)lrmrmiyﬂm—4-}d)1¢thmllhbllp}§€nylp4-pe]rf@tzii: acid|[2~(4-fhoro-

.- ~ 1 -one:
A )F[hg{‘ﬁg‘aﬂ\é’ﬁlﬁw%girro| i di n-1-yl) - et hyl ) - bi phenyl - 4- sul

f om qzqglrﬂetﬁﬂylsyﬁmmm -WJ- éfﬁ?l'}éﬂlﬁheﬁ?l'-ﬂ-ﬁulf&nc acid (tetrahydro-
I-pyrro i di n- -yl

- blm’h@h ylmetbm Yasrigde:ani nol - prop| onic acid methyl

{eztp%{)%lo?g acl 5 Wrg% hal yrr?hdlyI )ylg te}%y}]] blBh rﬂ% -4- yslulfgnyl}

pipé&idif-any hne}thyl&lsﬂéerl di ne:
(1-{4"-[2-( th I‘I‘O|Id i n-
- ymm@t)wlamdo? ﬁn@tﬁyl % E’rcﬂZfr@ﬁwlymgrcﬁ@m -dryd)-gthyl]-biphenyl-4-

Slﬂf?f}}@?l} Fg{‘%@n&i’%'l e EIE;P?)cjlyl din- | -yl)-ethyl]

- blébﬂ@ﬂylméthﬁlhﬁmwm -1-yl)-&hypibpsheh di-reulfonic acid (2-methoxyethyl)-

thyI rrolidin-1-yl)-ethyl]-biphenyl-4-sul
(tetlrabl‘ére R%(é% ﬁhbjﬁﬁmal deiy| et hyl ) - ami de; 2- (1-{4'

- [ 2 (13- (E‘?{le%lﬂ%l’ Jlf?i -Gy Tt#l}élrl)? %he{%l-4 -sulfo 1c ac1d benzhydrylamide;

-yl) -et eny -4-su peri di n-4-
yl )2-methyhdt {4- {3’19(22methyl pyrrolidin-1-yl)-ethyl)-phenyl}-3,4-dihydro-2 H-

I [ -yl)-ethyl]-biph | - 4-
benpdlBIy AoaPrenrnt b BoN S ot byt oot P4t
4' -4 %zki-wﬁ@hﬂyﬁyrﬂﬂdmhlﬂj ahf’ln Halreﬁylhwsﬂﬂf&h@ Q&axb ‘n§vd§abt5r 1,1-
fonic acid é ydr oxynet hy cycl opentyl)-am d

dimgthy}-gthy)ang ,met hyI pyrrolidin-1-yl)-ethyl]- b| phenyl

I_:,Sc%r(feﬁg%lﬁ @O]g%)zfy-@é?lﬁ%%u)yrrol n-\{gl;(e)t%s lb enyl -4- sulfonyl}

pynq,hd{na gzﬁnemsylreg{erpyrrol idin-1-yl)-ethyl]- b| phenyl 4- sul
onic acid 4- trifl uoromsthox% benzyl am d

4 4 z[%@mﬁhﬂypy:mdnbhy&) ¢thyl] mhearlh%qﬂfcmvph@ﬁysobmyé@
%?E&Wthngit)smfgﬁy?r (r)nlalt glo}riyl e;lhgll zat ﬁ;/nl ??bi phenyl - 4-su
I f o’ a{m(aahetaylepyrcolahm-d -ylyrethil]phedrgt)ed,4-dihydro-2H-
2yl{154en€%[ﬁl[ ﬂ% ﬂE’fﬂ%ﬁﬁ%{‘g glﬂz'lrdg%%’;r ino } -propionic
acig. b IORE QRN pyeRAli&En-1-y1)-ethyl]-biphenyl]-sulfonic acid (2-hydroxy-
ethyl)-methyl-amide;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid bis-(2-hydroxy-
ethyl)-amide;
4'-[2-(2-methyl-pyrrolidin-1-yl)-ethyl] -biphenyl-4-sulfonic acid isopropyl-(2-
methoxy-ethyl)-amide;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (2-hydroxyethyl)-
isopropyl-amide;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (3 -phenylpropyl)-
amide;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid [2-(2-oxo0-

imidazolidin-1-yl)-ethyl]-amide;
-93-
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10 1-{4'- {2-(2-nethyl-pyrrolidin-
-yl)-ethyl]-bi phenyl -4-sul fonyl } -pyrrolidine-2-

W@ 2008081 c acid; 6, 7- dinethoxy 2- PCT/US2008/005702
{4 -[2-(2- nethyl pyrrolidin-

) y'24) gQ iﬁbfﬁéthﬁﬁ{}lgx%gmllnéo- etl11 %EBH ﬁyl 4. sll;]lfomc agid [3-(2-oxo-

tetra
{ ﬁ&n@ﬂdnﬁthyhxpyﬂ]ahmdhlw I-yI) ethyll-blphenyl 4-sul f

o i b G bRy Fivbr sty binhypyl-4sswianic g hergh-Gr.

S U'rﬁ&ﬁé&ﬁetﬁ&l?—%ﬁﬁ&é n-2- one;
{4 hyl -pyrrolidin-I-yl)-ethyli-biphenyl-4-su

| f &ambﬁwxm?thabé{{ﬁb[w-meth}émyrrohslin- keybethyl]-biphenyl- 4-

et hyl -pyrrolidin-1-yl)-ethyl]-biphenyl -
suﬁPgﬂ&ﬁ?$ Fﬁrldlne 2- 20 carboxylic acid

”th Q%Qﬂn?&hyl:’py%roﬁﬂff?lJ'j'Y)Letﬂyl]-{bfphenyl -4-sulfonic acid phenethylamide;
-(2-ne rolidin-
-yl {éf{]%r(%-mtkp%@wphdmww)mﬁly)ﬂ) -bipherydtfosulteayl}-piperidin-4- yl)-

Intﬁ ionic acid
m¥ﬁ -[2-(2-nmet hyl -pyrrolidin-Il-yl)-ethyl]-biphenyl -
S U |- Fﬁﬂ Y[2=(2aNéth @l pydidliden- )ll-yl)iéﬂhflﬂ sbipengt-4-sulfonyl}-piperidine-4-
2-nmet hyl -pyrrolidin-
caﬂwyyyc@v gyl estihenyl - 4- sul fonyl } -pi peridin-4-ol;
pr _ O 2 -
o BBORS Ak 1514422ty oy i 4
suHﬁhﬂhyhmﬁdu&ulfonylan1no} propyl ester;
pyrrolidin et hyl ] - hi phenyl
Ul Arraaye B o e aar s&wﬁ plweyi%-s@?ce@vﬂ}-pwapn—l—
yl) I{“/g, al{goglg met hyl - pyrrolidin-
P) et hyl ] - bi phenyl - 4- sulfonyl } -piperidine-4-
Car%di—;@-mmtl@dmj'rrohdm-l-yl)-ethyl)—biphenyl-4-sulfonic acid (pyridin-4-
4' <[ 2-.(2-met hyl -pyrrolidin-I-yl)-ethyl]-biphenyl-4-su
ythPXHVWE no)-acetic acid tert-butyl ester: 4-hydroxy-

I - r 2
3 4 [QL(Q‘Iﬁahﬁﬂri]‘?/qlrdW _‘l }?ggﬁ%b 2% enyil% }s%l%ﬁ%%l&mmol propionic

E enyl -4-su
¥IS3B08/ 005702 pyrrolidi ne-2-carboxylic acid

T S AR oy

subﬁﬁ&xﬂ}pqmﬂaﬁmglne and 4- nethoxynethyl I -

t hyl - pyrrolldln- IL ethy - bi pheny] -
5 4@1{140 (%-Hwﬁwgr@wr@ idig-1- E&m OBy pamﬂldm 3-
Pr 0 Determ nation of chiral purlty _of
(R;g'ﬁ)g@rgr%lt ‘g}r pyrrolidine by Gas Chromat ography (GCS
Co3ummthGky-1 af4c¢2-(Bniathyl3Hmotidth- Piyle th{]-Biphed§l-4-sulfonyl } -

piperidine;

4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (pyridin-3-
ylmethyl)-amide;

2-(1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl}-piperidin-4-
yl)-ethanol,

2- {4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonylamino} -propionic
acid methyl ester;

4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (1-
hydroxymethyl-cyclopentyl)-amide;

(1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl}-piperidin-2- yl)-
-94 -
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(nfr: Astec - Advanced Separation Technol ogies, Inc.)
or equivalent Injector tenperature 150C 15 Split
WO 210803487 1 Carrier Gas He, constant pressure BET/BS198$/005702
Injection volunme 2 L Detection FID at 250C Fl ow
metE%‘fgogen at 30 mMrin 20 Air at 400 nUm n Mkeup gas
umat 30 nUmin Oven program 110C i sothermal for 25
m rit[eq2 Sacthylepyrradiaai-atyil pethddiphenyl-4cnlbade tiecid 4-
anhydride (200 L) t anple (10 ng) in
éﬁﬂ lP‘P&‘ﬁ(ebe(“?cylﬁ%l’)‘‘? 25 React at 60C for 15

m nLO%0 1R V}?yrﬁmd\'r?'i‘tyl)u&ﬁﬂ'] b@ﬁeh{,ﬁmmtf&ggead%ssr gam

and ad di chl or onet harie to residue. System
methuxyt-eﬁbyl)falnydt esol ution between enant| oners shoul d be >

7 i de sty el VD R R - TG 00)-acetic acid

quaém,lre 1 Synt hesis of (R)-2-nethyl pyrrolidine
L-tartrate using 5% Pt-C -96 WD 2008/ 137087 o
PCR-Ubd86a8muobylay rradidived )¢yl bipheayk # salfonylargmo} propionic

hydr ogenat ed at 55 psi at anbi ent
acu{rlggl%%i’%lta & for 16 hours in a mixture of 5% Pt-C (250
?g 1- WI{QL&%%KI -phselldiha -a)-BaRTLbipkeayl-mshifamd } P tiaHank-2-

6 nm). Gas chromatographic analysis showed a 93. 7%
carkogiiliepsilion of starting material to product. The

11 FuEndBi o2 RN Gl ED et b B4 18 101
128J4a:aka}vydrdsnss>t1urnobﬁds al ong with L- tartaric acid (3 80
25.32 mmol ). The rrljxture was  _heat

sommeﬁwxms{ %@repm pmﬁf%ﬂtya)cetﬁyh %lpheny *Hsulfo onyl}

pipdrfding- met hyl pyrrolidine L-tartrate (10.0 ng) was added
as séed crystals and the mixture stirred at anbient
t enfb(a‘t aﬂ2t(Qemétd1yl p@rdlalind -yl)Fh‘dayﬂ‘rb(phﬁngl—%/aslfonyih}pqxdrazm 2 one;

T S i b DR BphEe] 4 R P-4 aci

150}3} ll-stBPUf to prow de (R)-2-nethyl pyrrolidine
L tartrate (3.55 g, 15.09 mmol, 50.1% . Chiral gas
chrlolﬁ‘ht-[@g(ﬂapmh&l pyraoliding -drethe - tsBlweny b 4-soHondl eyarolidine-2-
Synt hesis of (R)-2-nethylpyrrolidine
carfithlis deig mERA Pt (1V) oxide

3,5-dimethyl-4-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl)-
morpholine;

propionic acid 1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl-
pyrrolidin-3-yl ester;

1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl)-biphenyl-4-sulfonyl } -piperidin-4-ol;.

propionic acid 2-methyl-2-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-
sulfonylamino}-propyl ester;

2-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonylamino)-propionic
acid tert-butyl ester;

1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl } -piperidine-4-
carboxylic acid;

{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonylamino}-acetic acid
tert-butyl ester;

4-hydroxy-1-{4'-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl} -
-95-
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15 2-Met hyl pyrroline (2.50 g, 30.12 mol) was

hydr ogenated at 55 psi at anbient tenperature for 5
wWhmowwsAa3ios7 a m xture of platinum (1V) oxide (250CTHE$2008/005702

catalytic), absolute ethanol (62 nlL) and nethanol (26

pyﬁUﬁhine%§arBQ{aggga{cg(gl§1?ﬁlgi %Sé{;}gal ysis showed a 98. 3%

conver sl on rial to product. The

m x4-(@-mettsyfethyt g t -gd'- [ (emgthyCeinrokdin)l-yl dethyl]-baptednyh¢-

tIiIgrate;i(ﬁ[llz;lce(? in a 250 nL, single-neck round bottom
sulfppyls 1piRgridines end par along with 20 L-tartaric acid

(3. Rk Y5 (L i ) G.

i eSS T 12 G R R HO RIS DRl
sulfomyl} Dipeeidme. pyrrol i dine L-tartrate (100.0 ng) was

added as seed crystals and the mxture stirred at 25C

for 8 hours. The m xture was allowed to cool to

anbi ent tenperature and was stirred an additional 16

hours. The m xture was cooled to OC using an ice bath
EXAMPLES stirred for an additional 2 hours. Solids were

iltered shed with nethanol (5 nL), and then
Me&oldp&g?'@adfz%lp\‘\@oﬂsour to provide (R)-2-

Detb@tiRxti s fclrhOiniRy bof [RY- midtylp¥r@Rdifle by &ad EhiSAtography (GC)
40.3% . Chiral gas chromatographi c anal ¥S| S showed
49.Qoma,  75% overal | purit yChisldepBeD4., 30m x 0.25mm, 0.25um df

Recrystallization of (R)-2- y r o {.di .
L-tartrate 30 Ceneral Recrysrf&}éﬁl Jl“%%l %dvglfl%?esae@%a:tloﬂ
portion of the product obt ai Teshnblogidsxkploe equiAledtl g)
was placed in a 100 m, single-neck round bottom fl ask
wi tIRIeStor fempperaturg ong with abdf°lte et hanol (38 ni) and
met (16 nmL). The m xturgyyas heated to 60C to
forgl:g?fg%stbol ution and then al I%O\/\'/e\i\g to cool to anbient

t erPariet Gae. Aut henti ¢ (R)- Heymnbtghppressokd ati8ngsi
L-tartrate 869.550 ng) was added. as seed crystals and

t hdFClenYURSs - 97 WO 2008f #87087 PCT/ US2008/ 005702
st ipdiedicat anbi ent tenperat upg §oy5026 hours, and then
at 0OC (ice bath) for 2 nore hours. Solids were
fillilewed and dried at 60C i nHadrpgematndbmé/mini t h a
stream of nitrogen at 29 in.,. r hour to provide
(R) - 2- met hyl pyrrol i di ne L-taf*lrp’gt“éﬁj(’%]’%’é“ g, 66.4%

r eqyledfup)gas Chiral gas chr onHER@HhAPBO tIdmad YSi s showed
84.9% ee, 93%overall purity. 5 The obtained solids
(1.Gengyogieme further resol ve hdedthermpd forgStimimutes

Ge allization P I

2D PIEPRANE "ana 11 L reph QA STeRl Buentle 200 uL) o
(R -2-met hyl pyrrolidine L-taganmé €l 0(thgyinh dichl&®niedhane (1 mL).
recovery). Chiral gas chromatographic _anal ysis showed

93. 4% ee, 97% overal | puri t yReaphat PR by migftegisRemove
(1.69 g) were further resol Vﬁﬁ’v&‘fﬁg&éi“‘sg@ﬂtléﬁitrfog&stre and add
General 10 Recrystallization Procedure using 24 rrLag}
absol ute ethanol and 10 nlL odichietdmgtbdnet(d mlpytovesidue.
(Rg.2-methyl pyrrolidine L-tartrate . 58 .3. 5%
recsae@mw%éﬁ- al gas chr onr&m}av%ﬁ%bwam%tﬁayfwgwgﬁm@ be2
96. 7% ee, 98% overall purityjoThe obtai ned solids

(1.57 g) were further resolved according to the
GerRategitionargsy st al | i zat i on FROcmgthylppgtoliging2s b1 minwes

absol ute ethanol and 9.5 nL t hanol , ...15 e t.
that no seedi ng was perfor ne@f)'gfgpge{l]’ﬂ y%!lginﬁédi(fg%mmes
crystals were dried for 4 hours, to

Example1  Synthesis of (R)-2-methylpyrrolidine L -tartrate using 5% Pt-C
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provide (R)-2-nethylpyrrolidine L-tartrate (1.49 g,

94. 9% recovery, 6.334 mol, 21.0% overall yield from
w2008t 8%Bpyrrol i ne). Chiral gas chromat ographi BCT/US2008/005702

anal ysis showed 98.4% ee, 99% overall purity. 20 As

th
rod Fieltyipisfdline T2 SOF, 36,42 Wrhdn) SR8HEGIOB Sared SRR ampient
températupofos ilbIheutsrin lairgixture bf 5Y6ePtad @5 hegacr i), absblutsethanol (62

t her ef der st ood. t hat thin th f. 1he
pihere Efgér? A (gqn Wir)s ﬁ%g W&wl%gvlbgswag%m conversion of

g‘ﬁ%{@rﬁﬁtogﬂ}éé\h es THORfikdutCRhd NIt ES ﬁg&?ﬁc&%@' (@g) dlthe

€ scope invention is inte to enco ass
ﬁltratle Iplesad in wﬁﬁ@ aili, single-r@R rd A0S BFKBWith stir bar along with L-

tartafﬁ%;l;/cgf 0P %353(702 b{?ﬁ%@%ﬁ%ﬁpﬂgd to %Saétm a solutlon was

obtdndP rA@thé}ﬁlct(R 23ﬁ1€i?x§lpy?rfohdﬁ1@)L RO IR Y Was added as seed
2-methyl pyrroline in"a mxture conprising an al cohol

crysad$ sghthe nsxami starm:aognem&mrmerctamﬁoyéﬁ houts) The mixture was

cooR) BRSBTS 5 HR05TE 6 A, S ver

filtefddXdndtRBerd ﬂrhﬁédrm 1ISRduitd Eﬂ)tvﬁegl{)t&r-ﬁ‘lféﬂ@lﬂyltrlﬁlhﬁﬁlelL-;tartrate (3.55 g,
artrate rrom sol uti on

&%-Z-rreth rrolidine

15. mot,&f). %) (ghqullgaq sleomptpgraphiqd gnalysis showed 55% ee, 93% overall
) -2-nmet hyl pyrrolidine L-tartrate. 10 2. The process

f claim1, wherein the hydrogenation catalyst is a

pl ati num catalyst. 3. The process of claim2, wherein

t he Iatl num catal st |s 5%Pt C 4 The process of.

Example S804 2-mathylp ne Lta , "

e 3 ST A g 5 v
tempmalturﬁefom anolurs b5 Bixtirh ef platoes(10f oxaa(3H05mg whaed gio), absolute

ethatah 3 e RO 2SS Dt BiomaforSa ey thopeg 2 98.3%
conversidh 8f Rﬁﬂﬁ%%ﬁat@ﬁal@@ YrfucC! BleMRixkure wadltteRldthiddugh defile® (4 g)

is perforned at anbient tenperature. 8. The process
and gife félnyteqflactckian AR5 leL swgde-néak rohad potéarm Mlask wathatiy bar aleng with
L- ta%t%rr{gﬁge}g (S? @8 |ga$$n§2 cgl?w}q E%/ g)inﬁtluiehggﬁl lgegl eéi?tg égt‘t‘? uRiOCsotition was
obtdingd: ZA;lﬁEéxﬁl\H(R?Qtlﬁlaﬂhggr?ﬁohdlnE Q- tahedt@(meo ig) ARk h@@éd as seed
purity of at [east Yoee. 10. The process of any

crys¢alaangsthe ngxturestirpaskat 26 Hp Far $ pyirs. hEhesmagiuregyas all()med to cool to
ambrll_e?'lg gﬁéeg%tg%ezﬂé]@g{%s)@?rﬂeﬁ 9hah& ﬁo{x{pl 62110[EF51 h%’lflaﬁo%[xglgljg \HsGoled to

puri

solatrn
0°C (uEi)lg ﬁnm%tﬂmﬂh piyd was $titratiefol ait additioha ;2 }ﬁiilds Sdiids were filtered,
aI |y repeating ste
wasl?e metﬁ/ano F mL), a%d thenpaslr érled t%r 1 hour to provide (R)-2-
methylpyrrolidine L-tartrate (2.85 g, 12.12 mmol, 40.3%). Chiral gas chromatographic

analysis showed 49.2% ee, 75% overall purity.

Example3  Recrystallization of (R)-2-methylpyrrolidine L-tartrate

General Recrystallization Procedure: A portion of the product obtained in
Example 1 (2.71 g) was placed in a 100 mL, single-neck round bottom flask with stir bar
along with absolute ethanol (38 mL) and methanol (16 mL). The mixture was heated to
60°C to form a solution and then allowed to cool to ambient temperature. Authentic (R)-

2-methylpyrrolidine L-tartrate (2.50 mg) was added as seed crystals and the mixture was
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of claim 10, further conprising the step of reacting

W@ b@sizwBat ed recrystallized (R)-2-nethyl pyrroPCHUSZ908/005702
L-tartrate with a base to provide (R) 2-

stin'?& gpé/r{gﬁﬁx{ltg}nbgﬂaﬂﬁe fc}l‘zl 6 HAls QB? ﬁf‘eﬁ‘%{ 6 ﬂ@é’ bfﬁfl)nﬁ)lr 3 xﬁgre gnours

er-conprising verti
Solids epey ﬁlderéd?)mcﬂdﬁai Jit)ﬂ(xﬁarm @Iviadume olert \arth hatrearh mf mtﬁrgeirlat 29 in.

receptor ligand. 13. The process of cl ims 10 or 11,
H i T (DB 4R0rg Ty By BRI Ee Lowue (gD kb 45 recovery)

Chifd ERAEE(Bheob KRG kA 81 99, b b3 t&v%}aq Lpithg, an H

ept or he process of c alm1
h e abtaifie $4Eds 6C@pEpwetd fysther resoléed arbcpﬁhr(g Q)the General

RecTosialiAPY Rrosdaegising 3 b AReniiie qhapo] fpelld hmethanol gg provide

(R)é-rﬁétﬁf??ﬁofl@ihe PL@R#fE 0070 g, 95 5% recovery)) Chiral gas chromatographic
- -mathyl-pyrro idin-I-yl propoxy ph eny?gr

analysis 2kbwed 9H4N av; 37%rmveral plBtNON \ | \ O\ N "R

S Bt DR EERS el rreButhe i SRRRRS e Gegprt

RecSitalBtioad Plo diedisHpeninl UT absdlate eitanoX drfd) 1 00RLI sTidthahol to

removi ng t he hydrogenati on catal yst fromthe ni xture;

proyifle fR)dZ-medhwipyreplidingk ttantiate @38, PA-SVheecavsrylr €hird gasr m
iz
Chm%@ é ére?ﬁn?lgil?ro &%yéé %Jf °*Fa z?)r a(l)tveera t}{ he sol uti on;

20 THesybtdised sdllidngl.sNe) WétéSﬁlﬁhJ:ﬂ Bslved accordlng to the General
(R -2-nmethyl pyrrolidine L-tartrate; and cLgreactlng

Recméallm}mg FRACHYIepPHIEHA S 3ol abselutereshanchand,9.§ mk 96 meghanol,

exe B D yeatney VBBl g URSoY 51 AR AR arcd B 4 Wik, o

prov(ifR) (R)-2retelthyllpyrrolalinal riartratet (1.49 g, 94.9% recovery, 6.334 mmol, 21.0%

overe eI i che POBRA 7O C Rl 9 HBREAR G PP apalysis showed

98. 4/&% Wo(zé)talqaun thyl-pyrrolidin- | -yl)-propoxy]
- phenyl) -2H pyri da2| n- 3- one.

As those skilled in the art will appreciate, numerous modifications and variations
of the present invention are possible in light of the above teachings. It is therefore
understood that within the scope of the appended claims, the invention may be practiced
otherwise than as specifically described herein, and the scope of the invention is intended

to encompass all such variations.
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16. The process of claim15, wherein the
6-[ 4- ( 3- hal o- propoxy) - phenyl ] - 2H pyri dazin- 5 3-one is

w@e@pas®e’ by the steps of: (a) contacting PCT/US2008/005702

1- (4- hydr oxy- phenyl ) - et hanone wi th 1, 3-di hal opr opane,

I%gr f§.under conditions sufficient to form
W é{g(%ﬁhﬂ?o propoxy) - phenyl ] - et hanone; and (b)

cto A odciessgfot peepan hgl ¢ R)2-nedtlod pyrogdabye) E pdremiel fomprivnpthe steps
r} glyoxalic acid for a tinme and under conditions
suf‘frm ent to produce

27[(4%_(1?&182&%119@ 9%&)&%&&%[1}{& 1 Z1ixthfd R prdaE 4 a'fcd?ﬁ? solvent

he process of c 15, further conprising t
st epsand a hydrpgermtiog satlyst;zi ng t he i sol at ed

R) ; t hyl al i di - t Lo t th
' b oy B Ape S s Boho S i ataty titor B BHE: D
(h)(cpatsgmﬁglnctah@ﬁsahmﬁ tifd BB&ureftd f@hfla f@ntionkd 18. A

rocess for preparin S) - 2-met hyl pyrrol i di ne
B. t(@y prygtal;hzugpggﬁgfz me%gﬁm%wlgh%%r@%te ftaay the solution; and

cortst FERpe B Gy B QEPU PRl A on

cat al yst (b) optionally renoving the hydrogenation

eatBleysbedss oftlhine 1 Wwhéreinethe h@rogenatidnsanlyst BG platinum catalyst.
D-tartaric acid in the mxture to form a solution; (d)

tallizing (S)- 2 hy rolldln e from
Shelhecprogaspatel é e}ns%g R %ﬂﬁgmt%éa f”atﬁta
(S)-2-nmethyl pyrroli d| ne D-tartrate. 19. The process of

4! arHe pk8eesYBEEISINN 2] Qﬁex@ﬂﬁh@ SRR LIMQA AR i’si 15/1§t‘indn$ (W) oxide.
pl ati num catal yst.” 20. The pr ocess of claim1l

wherein the Fl atinumcatalyst is 5%Pt-C. 25 .21 The
ér odwsoesss ef ayrefxtaimsHet.eVirereindhpalagehal gpdventiis b yeikture of

aﬂiliagl%%r{dr}@th%txﬂ 22. The process of any of clains

erern e aI cohol solvent is a m xture of
et hanol and net hanol. -101
6. The process of claim 5, wherein the alcohol solvent is a mixture of ethanol and

methanol at a ratio of about 2:1 to about 3:1 (v/v).

7. The process of any of claims 1-6, wherein step (a) is performed at ambient

temperature.

8. The process of any of claims 2-4, wherein the platinum catalyst is removed in step

(b) by filtration.

9. The process of any of claims 1-8, wherein the isolated (R)-2-methylpyrrolidine L-

tartrate has an optical purity of at least 50% ee.

10. The process of any of claims 1-9, further comprising the steps of:
(f) recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate;
(g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate; and
(h) optionally repeating steps (f) and (g).
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11. The process of claim 10, further comprising the step of reacting the isolated
recrystallized (R)-2-methylpyrrolidine L-tartrate with a base to provide (R)-2-
methylpyrrolidine.

12. The process of any of claims 1-9, further comprising the step of converting the
prepared (R)-2-methylpyrrolidine L-tartrate into an Hj receptor ligand.

13. The process of claims 10 or 11, further comprising the step of converting the
prepared (R)-2-methylpyrrolidine L-tartrate into an H; receptor ligand.

14. The process of claim 12 or 13, wherein the H; receptor ligand is 6-{4-[3-((R)-2-
methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-one:

H
0 N.

15. A process for preparing 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-
2H-pyridazin-3-one:

o) N.
N

)

1y

O/\/\@

comprising the steps of:
(la) hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
(1b)  optionally removing the hydrogenation catalyst from the mixture;
(Ic) dissolving L-tartaric acid in the mixture to form a solution;
(1d) crystallizing (R)-2-methylpyrrolidine L-tartrate from the solution;
(le) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate; and
2) reacting the (R)-2-methylpyrrolidine L-tartrate with a base to form (R)-2-

methylpyrrolidine free base; and
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3) reacting the (R)-2-methylpyrrolidine with 6-[4-(3-halo-propoxy)-phenyl]-
2H-pyridazin-3-one for a time and under conditions sufficient to form (R)-6-{4-[3-(2-

methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-one.

16. The process of claim 15, wherein the 6-[4-(3-halo-propoxy)-phenyl}-2H-pyridazin-
3-one is prepared by the steps of:
(a) contacting 1-(4-hydroxy-phenyl)-ethanone with 1,3-dihalopropane, for a
time and under conditions sufficient to form 1-[4-(3-halo-propoxy)-phenyl]-ethanone; and
(b) contacting the 1-[4-(3-halo-propoxy)-phenyl]-ethanone with glyoxalic acid
for a time and under conditions sufficient to produce 6-[4-(3-halo-propoxy)-phenyl]-2H-
pyridazin-3-one.
17. The procesé of claim 15, further comprising the steps of:
® »recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate;
(g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate; and
(h) optionally repeating steps (f) and (g).

18. A process for preparing (S)-2-methylpyrrolidine D-tartrate, comprising the steps
of:
(a) hydrogenating 2-methylpyrroline in a mixture comprising an alcohol solvent
and a hydrogenation catalyst;
(b) optionally removing the hydrogenation catalyst from the mixture;
(c) dissolving D-tartaric acid in the mixture to form a éolution;
(d) crystallizing (S)-2-methylpyrrolidine D-tartrate from the solution; and
(e) isolating the crystalline (S)-2-methylpyrrolidine D-tartrate.

19. The process of claim 18, wherein the hydrogenation catalyst is a platinum catalyst.
20. The process of claim 19, wherein the platinum catalyst is 5% Pt-C.
21. The process of claim 20, wherein the platinum catalyst is platinum (IV) oxide.

22. The process of any of claims 18-21, wherein the alcohol solvent is a mixture of

ethanol and methanol.
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