PROCESSES FOR PREPARI NG (R) - 2- METHYLPYRROLI DI NE AND (' S) - 2- METHYLPYRROLI DI NE
AND TARTRATE SALTS THEREOF CROSS REFERENCE TO RELATED APPLI CATI ONS

This application clains the benefit of U S. Provisional Application No.

60/ 927,356, filed May 3, 2007, the entirety of which is incorporated herein
by reference. BACKGROUND OF THE | NVENTI ON (R - and

(5) - 2- met hyl pybk@dﬁ@s ﬂﬁﬁmﬁf&mmﬁmﬂﬁmmommmt hesi's of
various phar T MetH PRI U1V SNPTPARTRADE SARESHtNEOR! [ dine can

be used to 5pr re nmany receptor ligands. For this reason, there has
been great interest in devel oping cost effective routes to prepare (R - and

(S)-2-net h?@é@[@#MﬁCE% ﬂEfLAFPEBW %ﬁﬁb@ﬁ ously devel oped either

enpl oy cos I'ng mat eri require many tedious synthetic steps.
Pu et al. (O g.Thy g@pissioiRelaims&th®bgnefit 40085, P@ym@ﬁal?@)phdatwlbﬁses t he

Cryacal || 2R PE B AN D Ry oy ool bbbl 6L Ry

L-tart ari cBACKGREEN®WOE THEENVENIYONO! | di ne costs approxi mately $20/ gram

Van de Kuil et al Rect Chi m Pays- Bas 4,.113 26

di scl oses a fodf) (aJﬂ;1 @tQé‘Be@/’lﬁ%{‘H%léq”%e EB?S% g?’*’#@?ﬁﬁ%@ﬂ‘r‘“éﬁ R¢ (i SltO‘% artrate
and (S)-2- %Iohy%%&@hﬁc% ﬂgdﬂ@ﬂ&éid’@l@ (Ry-Dife YiHipY E40bd wied to
(approxi mately 3$5/gram wever, the process is disadvantageous for

sever als r epréprigmany Hsecenterdigpndse g%thfsééﬁfm* dBere s hspp BALRTEERt Bf t hr ee
I nt er medi aae%lo{)ifngﬁos%ff%'vg PouddSd plRBark TAL %ﬁ&@) 2&@'&11}11;% ding: Hubepr ocess

requires isola the i nterned ate 'HCL by 1n vont renoval of

gl aci al acypchumpm:vwndyé%@é@sdsrﬂ%aml@wgstwwwp@iﬁnés aicieguiraipih is tine
consum ng, , ?%Qseé}ﬁ d corrosive. 20Mreover, the synthesis requires
isolation o late by two sequenti al flash distillations from
pot aSSI um hydr dkmtlel (Org ProcesKlReet& &lev., 20061 9, A 6@ discloO U8, preRratip8 @1 - 4589)

di SC' fgox?l :%irlf)k ER o 021‘[ elr)s_yoﬁac(?l.?ﬂgl s?all@{l&y J) é(lgeqrﬁlz bd' ne

hydroc Ior oC- L rocess Is sadvant ageous for
several reasbppyrrdlidistin thermeqan@aﬁﬁstartamncrcbsilatcbmxcm mptay yiroldiganebsts

25i solation of .thre &/ fferent synthetic internedi ates. Second, the process
enpl oys th@’pé(ﬁ‘\’ffl?tfjlﬁﬁé 89y del eterious sol vent dichl oronethane, as well as
corrosive gaseows dydnoghl. (JRécﬁ ToG. @h&ﬂd’apﬁﬂ&@hﬂ% amcmd 27Thdiscolgsed e process

enpl oys expensive |ithium ide (a teI dition, the
rgg ul %/i ng %Vﬂwlé\éﬁll’ 63|fniﬂtflé‘g§§{ @e@f@lpggﬁ‘yg‘i‘%ﬁ "%PY‘BY“OE} “{f | O g.
Chem , 152006, tarfrhie fRPENAGSHyrd 1@@@@@%@@1@%@&&) Hbe@v&ytné prgéss iof

(R -2-methyl pyrrolidine benzenesul fonate from N-Boc-L-proline. The process
i s di sadvafisayesssonyler sl ipsong lipthdhe ppgess reapies the B‘i?@%rét“%“élfﬁli“%s t he

prepar at i opanchihsOhad babniof mwrb%%oﬁa@d SRR RALSy, sa@}srta@ersg feqhidsasdmmBhat es.

Second, the process enploys 5corrosive reagents such as phosphorlc aci d,
boron tri f bilthe intemediate H&H ealt kyoidivasnargarpent pgslacwl acetic acid and excess 37%

aqueous hydrochloric acid, which is time consuming, expensive, and corrosive.
20  Moreover, the synthesis requires isolation of an intermediate by two sequential flash
distillations from potassium hydroxide.

Ku et al. (Tetrahedron, 2006, 62, 4584-4589) discloses a four (4) step synthesis of
(R)-2-methylpyrrolidine hydrochloride from N-Boc-L-prolinol. The process is
disadvantageous for several reasons. First, the process requires the preparation and

25 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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sodi um bor ohydri de, and Super-Hydride(r). A need exists for a process
to prepare (12)- and (S)-2-nethyl pyrrolidine that is short, safe,

i nexpensive, comercially scal able, and which can be performed w thout the
need to isolate multiple synthetic internediates. 10 SUMVARY OF THE

| NVENTI ON We have surprisingly found that (R)-2-nethyl pyrrolidine

L-tartrate and £:2):2) (& &ybﬁ%ﬁrfﬂdrﬁ%{‘%ﬁ% Lk agagsegqrfo&wsrteg,oggmgsw two

steps from i nexpensi ve 2- i ne usi non-corrosi Ve reagents
wi t hout trm”(ﬂ)ebﬁsmylgyrmhdmsbd:rabmasglﬁmasp flcﬁs%ﬁ@ehpoohnnt eéhqpdtat &s. | n one
enbodi nent ,. the pres

ntion €SS repapin
(R 5 ot By PHBES G Rere SRR BT O L dheiPetl SRS T, mBler ey "
hygr ogengtw@gmaﬂmw@pydpmtd syethetic iatepadiatee Smmm ll&lpﬂ@em@lmhol sol vent
and a hydrogenati on cat opt i lona vi ng, t he
hydr oggnat‘i0 ﬁ“&%’%ﬁ‘/‘&suq} %ﬁﬂﬁ’f)%‘oﬂf ﬁ?‘ﬂ’rké’ronz‘g‘%?n 66? ?fl ‘6‘“11‘ ygfoe(gq,er c acid
in the m Xdodiuf BoRoHyahide, andShpetHRardd®) crystallizing
(R -2-methylpyrrolidine L-tartrate fromthe solution: and ¥ i sol ating the

crystal l'ine (R Beedgtinl fonARrasestiomEenare @t andie)- 2-methylpyrf0h¢if1% fetbly, the

hydr OgenatthH Gt ﬁkﬁfpﬁhsﬂ/@ c%nﬁie%dlféé&@&lﬁlﬁ& 3hY $hichRag bepainted WBolugd | num
catal yst is platlnum oxi d re preferably, the platinumcatalyst is

5% Pt - 25C. need to isolge rpéfbi’f)’}ﬂthetlﬁélt%né@hm solvent is a mixture of ethanol
and mgphanol . Mre preferably, the alcohol solvent is a mxture of ethanol
and nethanol at a ratio of about 2:1 to about 3:1 (v/v). Preferably, step
(a) is perSWMYAREIORKBIEEINVENKANat ure. 30Preferably, the platinum

catalyst is reqpy q{elsn %Elggj?'gmndqﬁatzdéi%r&h{ ;ﬁrnohdmeLt lru% 3 t he

isolated (R)- 2rre rro Ine rat e Has an oplca rify of at
| east 50%mﬁhylgafalﬂnﬂln-;anrathearmequqmsedfmnw@aeprmmmeswstvhé steps of: (f)

ooyt bR ADE LRk AUt e SR OVERYRLISHAS brbGhbighg: 2 (O
opt i onal | ysyh@p@sihieffledidteyd In g erabudlifaent, the present invention provides processes for
preparing (R)-2-methylpyrrolidine L-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;
20 (¢) dissolving L-tartaric acid in the mixture to form a solution;
(d) crystallizing (R)-2-methylpyrrolidine L-tartrate from the solution; and
(e) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate.
Preferably, the hydrogenation catalyst is a platinum catalyst. Preferably, the
platinum catalyst is platinum (IV) oxide. More preferably, the platinum catalyst is 5% Pt-
25 C.
Preferably, the alcohol solvent is a mixture of 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.
30 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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Optionally, the process further conprises the step of reacting the isol ated
recrystallized (R -2-nethylpyrrolidine L-tartrate with a base to provide
(R -2- 5net hyl pyrrolidine. Preferably, the process further conprises
the step of converting the prepared (R -2- nethylpyrrolidine L-tartrate
into a pharmaceutical conposition, preferably an 113 receptor |igand,
preferably 6- {4-[3 -((R)-2-nethyl-pyrrol idin- 1 -y1)-propoxyll-pheny
-211-pyri dazi I ]grg%gq . esent invention
orovi des a pr chgz)slgc]ﬂ%}ngélﬁ)eerscérystal glzed (?) erlr?et i3 tar¥r5‘t@ |

((R) - 2-net hyl - pﬂh)rqpltlp@hllmmpﬂytlr)g-smp@ﬁ&)%}d(-gbhenyl} 2H pyri dazin-3-one: 0\5
conprising the f einamxture
conprising an al%jgﬂﬁéﬁ]&s% élg) %Sg}%g{&%&glr%stgeﬂ%%p %ﬁéa@éx{] Ys8fa'[e? | b) optionally
renovi ng thecrmdhmgéﬁmmmyhafrrahgnm Litargyate tmith amasettulpemd(el(ﬁ))lh ssol vi ng
L-tartagi f]q Nt ne m xture to forma solution; (ld)crystallizing

(R) - 2- th)ﬂq yyr?%f 81 fe L-tartrate fromthe sol ution; 20(le)isolating the
crystalline (R -Pﬂefmmnyth@mbmk fudihevecobnptises tileast e, ofamd/ertmg the pré@jedr(8p2t i ng t he
(R) - 2- net hyl rer“g Ltartrat with a 1b se %1%5) ZH

met hyI pyrr Cﬁl Wéro'l Igrélte lﬁtﬁ&p armaceutica ce@?osiltéo&:{)re éa i 3 receptor

(R) - 2- met hyllgayd, pﬁ&férabme-{W[BJo(R@:lzdmétBym@mhmqmymbpmppydn&l} -2H-pyridazin-

21-1- pyrlda2| n-3-one for a tinme and under conditions sufficient to form
6-{4-[3- ((F@)‘O“Q’- 2 5methyl-pyrrol d in- 1 -yl)-propoxy] -phenyl } -2 Hpyri
dazi n-3 -one. H Preferably, the

6-[ 4- ( 3- hal o- pr8 V)Nphenyl] 2H pyridazin-3-one is prepared by the steps

of : |
.

o/\/\i\E>R
10 .

In one embodiment, the present invention provides a process for preparing 6-{4-|3-

.,u////

((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one:

H
O« _N_
N

]

comprising the steps of:
15 (la)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
(Ib)  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;
20 (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 6-{4-[3-((R)-2-
25 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
time and under conditions sufficient to form

114- ( 3- hal o- propoxy) - phenyl ket hanone; and 5(b)contacting the

114- ( 3- hal o- propoxy) - phenyl ket hanone with glyoxalic acid for a tinme and
under conditions sufficient to produce 644-(3-hal o-propoxy)-phenyl1-211-

pyridazi n- 3- OnGeferably, thI@%RB-_%ﬁl_%fﬁroﬁd&?ﬁﬁﬁén‘}l}-2@1!—@9id9£1938!-d¥1%$s REQE&SHLes for
preparing (3)-2- methylpyrrolidine D-fartrate, conprising the steps of:

10(a) hydrog&eerdfhg 2-nethyl pyrroline in a mxture conprising an al cohol
sol vent and a hydrogenati on catal yst; (b) optionally renmoving the

hydr ogenati on ¢af al ¥§ftadting m@h@dmx?;pu&ey:l)-ethanone Wk 1 GLERMpoREe ot Artaric
acid in the mxture to forma_solution; d) crystal’lizing

(S) - 2- met hithpgndruskdpriopditipns wfficient éo form ir[tH{é-halornienaes)-Phenwl]-ethergne; ans| at i ng
the crystallin S) - 2= ITe: / FRd~Lichh 0 I, C : y, the
hydr ogénat i on gb al ;é%tgg%glgéﬂeg?/g{) ¢3nrg'lrl1(1p gg?%)f@g@%lfcé?aélp Iéebm}ﬁ)ér?ﬁg‘ﬁ%%%ﬁl num
cat al yst ifor plimeiandimdet dOndgions suffidientgo prodfiesr a-(3; haldipropdd-phennl]edi-al yst i s
5% Pt-C. Preferably the alcohol solvent is a mxture of ethanol and

met hanol . ROYE2 preéferably, the alcohol solvent is a m xture of ethanol
and net hanol atTha preatrt invehti@basd pravided proabes forPrepafivg (8)-2- Pr ef erabl y, step

(a) is perfo d at..anbient tenperature. Preferably, the platinum catalyst
isr errovedmfthﬁgﬁé‘g‘d(rﬁgg)wr?tle’l %OHE’FF‘BRHW Stept of: Preferably, the isolated
(5) - 2-1get hyl pyrohidedgagatidgt2amt thlp@rrbias id8 ndpfutecdmppising hiy alodho? baltent east 50%
ee. Optionally, the pracess further conprises the steps of: (f)

recrystal lizing tHdahygrogeraiiopsyabistiet byl pyrrolidine D-tartrate; (g)

i solating the recspiphaly lem6in ﬁ)e'l%fdf@%ﬁ&ﬁbﬁ)éétﬁlﬁ)&tifﬂjnﬂ&eQrikt@fet; rate; and (h)
optionally repeating steps (1) and (g).. 300ptionally, the process further
conprises the e ’

i 4¢) cil_;ssgfvnfge[gfg{qaﬁ]g agigdn thegpixtuggto form a solution;

(d) crystallizing (S)-2-methylpyrrolidine D-tartrate from the solution; and
15 (e) isolating the crystalline (S)-2-methylpyrrolidine D-tartrate.
Preferably, the hydrogenation catalyst is a platinum catalyst. Preferably, the
platinum catalyst is platinum (IV) oxide. More preferably, the platinum catalyst is 5% Pt-
C.
Preferably, the alcohol solvent is a mixture of ethanol and methanol. More
20  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 (S)-2-methylpyrrolidine D-tartrate has an optical purity of
25  atleast 50% ee.
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).
30 Optionally, the process further comprises the step of reacting the isolated
recrystallized (S)—i-methylpyrrolidine D-tartrate with a base to provide (S)-2-
methylpyrrolidine.



recrystallized (S)-2-nmethyl pyrrolidine Dtartrate with a base to provide
(S)-2- nmethylpyrrolidine. Optionally, the process further conprises the
step of converting the prepared (S)-2- nmethylpyrrolidine D-tartrate into an
113 receptor ligand, preferably

6-14-134 - 2o bl P - i§azi n-3-one: 0O
N N33 o or S S Rt Porpiskl Rt L D e 10
a range ofiethdpyresididDetatrate isfvemi Hj edeptad ligand f pefesbin®i{é-[34((H-Phmatdey]" about
50" incl udes.. 10@68f SO’Hfr frgn%éS Lg 55.3 10" Al cohol solvent" refers to a
G - Coal kyWIRHLBR YD BroneXyl-Riasnyl - TP ideRAPIRAC al cohol s. " Conmerci al scal e”
refers to.a dingle batch of at |east about 500 granms. "Crystalli zi ng"
refers t &Psg i|g crystals to form "H3 receptor ligand" refers to a
compound that ijnteracts with the histam ne H3 receptor as an antagoni st,
agoni st, or “pz 'oni st. 15"Het erogeneous catal yst" refers to a

hydr ogenati on cat g that is notfsoluble in an al cohol solvent.
"Honogeneous cat abyst™geters ™t Shydr ogenation catal yst that is soluble

in an al cohol sol vent. "Hydrogenation catal yst" refers to a
conposition suitable for catal yzing-the reaction of 2- 20net hyl pyrroline
wth yydrogen to form2-nethyl pyrrolidine. "lsolating" refers to separating

a cornponent (e.g., a reagent or product) froma mxture. "Optical purity"

refers t OEDRINEDMESCRIPPIONIGF AHEMINVENTION a mi xture of enantioners, and
is expressed as enantioneric excess (%cc), which is defined as (IR -
S))*lOO@@D@%M#QH%1 R and S arc the respective fractions of enantioners such

o oy o1 Aoyt refefS13 LIRS iftles OGS s o BIBA Salld: Br GOMBALNL. Bhrasc

conposi tion an be “use re sease, conditl 0 Isorder in
a human. " Pl athpsimsoaiiugsd + 109f &9, befrémhsdeagenat i on cat al yst t hat

contains“platinunl 1Purifyin “ refers to increasing the Purity of a
conpdlnd.“Alcohol solvent” refers to a C;-Cealkyl alcohol or a mixture of C;-Cgalkyl alcohols.
"Commercial scale" refers to a single batch of at least about 500 grams.
“Crystallizing” refers to causing crystals to form.
“Hj receptor ligand” refers to a compound that interacts with the histamine Hj receptor as
an antagonist, agonist, or partial agonist.
15 “Heterogeneous catalyst” refers to a hydrogenation catalyst that is not soluble in an
alcohol solvent.
“Homogeneous catalyst” refers to a hydrogenation catalyst that is soluble in an alcohol
solvent.
“Hydrogenation catalyst” refers to a composition suitable for catalyzing the reaction of 2-
20 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
25 +85=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.
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"Purity" refers to the percentage by weight of one conmponent in a m xture.
"Solution" refers to a solvent containing a substance(s) that is at |east
partially dissolved; and which nay contain an undi ssolved (e.g., solid)
subst ance(s). Al'l publications referenced herein are
incorporated by reference in their entireties 5for all purposes.

Descri pti 0fpyrity” refers 1 thePeREMALe ByWEBRI P BudPEMHER iP4 ABESEES for preparing
(R) - 2- et hylu;r)l§1yr rr%lefsdi nge%-tar%er a)?‘)eé (Q)ltrlt S?-Z%t hyllp rrolidine D-tartrate,

conpri si ng"Sohwion? s tofa solvent containing a guytaaeth) Bgerat leary patinli digsopigdr ol i ne in
a mxture conprig Wﬂ%h%?aytacjﬁgﬁ ;)ildlrlﬁl(alsycﬁ%d &920g; sﬁﬁé%%gsﬁi”at' on catal yst;

(b) optionally renoving ogenati on~éat al' yst the m xture;
(c) dissol vi ng Al pehiications redgrented heoint zae inaprperatedibyl réferendsan thextentietien f orm a

sol utiﬁg; éyd%)nc%s;[eallizi ng (R -2-nethylpyrrolidine L-tartrate or
(S) - 2- et hyf pyPP8Y%i ne D-tartrate fromthe solution; and 15(e) isol ating
t he cryst abéseripti@R) - 2- met hyl pyrrolidine L-tartrate or (S)-2-

t hyl [idi D-tartrate. St. l. , .
ot ho pver of 1TH Prst T eB R KAES Arodesses far repat 0 P op B el L a conol

sol vent angrtatetr d5)0naRalipRok@h@DYstrate] enpiisilthe/didpg bF:0l i ne used in the
20hydr ogenati on reaction may be purchased from conmercial. sources (e.g

Si gma- Al dri ch @ ydrogspating Zimethylpsrolingn p mivpiesqmPHERRHY dlogdl saheenhy esent
procesg is that ZianedyaydepydiioRlchidgst S | ess expensive than other starting
materials used for thé production of (R)- and §f%@2 met hyl pyrrolidine. The

hydr ogenat i on db attipsellyyseaving therydragaration fataby hartHaged from
25commerci al s ggﬁ{% X Wiy Gtartanit Qﬁﬁ‘o'rb‘bqléhﬁﬂ R 1R the mikxturd- @UbSn a Mihtion! NE

hydr ogenat i on st can be a honbgeneous catal yst or a heterogeneous
cat al yst. Exangidegysillinipe (Dgemathytnyrohdiag Lidartrate ne (Ddenethylpyraellined?- | i mi t ed

to, platinum cat SR of spl ati num cat al ysts include, but are not
limted to, plat ?Jﬁﬁ%eo%o car Eglﬁl%??’taing) pl ati num (1V) oxide, and m xtures

t her edb Exarr_pl de) igsélaﬂh(gtbgemyetallli_se Clé)t-lahly"_dib'h)y'rrnl_idingjb-,tarbub opfSe-2not 30l imted
(2 jehorotr o1 b alRapgg o0 um (W1 i pson's catalysts) and
5,670, 437.stes@ferably, the hydrogenation catalyst is platinum(IV) oxide.
More preferabl XI’] stte{)1 ?a),higg%gﬁagguir?enis ? rgé ngtted iinS a I?l%()ull:;te _cg:r'nprising an alkyl
alcohol solvent and a hydrogenation catalyst. The 2-methylpyrroline used in the
20  hydrogenation reaction may be purchased from commercial sources (e.g., Sigma-Aldrich
Corp.; St. Louis, MO). An important benefit of the present process is that 2-
methylpyrroline is less expensive than other starting materials used for the production of
(R)- and (S)-2-methylpyrrolidine.
The hydrogenation catalyst used in the reaction may be purchased from
25 commercial sources (e.g., Sigma-Aldrich Corp.; St. Louis, MO). The hydrogenation
catalyst can be a homogeneous catalyst or a heterogeneous catalyst. Examples of
hydrogenation catalysts include, but are not limited to, platinum catalysts. Examples of
platinum catalysts include, but are not limited to, platinum on carbon (Pt/C), platinum (IV)
oxide, and mixtures thereof. Examples of homogeneous catalysts include, but are not
30  limited to, chlorotris(triphenylphosphine)rhodium (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.



The al cohol solvent used in the reaction is a Cl-C6al kyl al cohol or a

m xture of Cl- C6al kyl al cohols. Exanples of Cl-C6al kyl al cohols include,
but are not limted to, methanol, ethanol, isopropanol, and n-butanol.
Preferably, the al cohol solvent conprises ethanol. Preferably, the al cohol
sol vent conprises net hanol Mor e pr ef erably, the al cohol 5sol vent is a

m xture of ethapol refe ent is a
m Xture of et h:ﬁ‘olalca?ﬁg Sﬁé’% use4 ing erggcrug ilsoa of %lgu%lla%@ %)F‘ l'10 1
(v/v). Morégaikybhlestls. \Exainples af Cpﬁgxﬂkﬁs alllctv}emst intlade bt ax¢ nnstémnfeded; hanol and

nmet hanol at o of . about

ti r eferably, the
al cohol sof% ?ﬂ(ﬁl aQOIFHSQIErﬁPBé‘OéFn%t’ %ﬁegerélél% hg?t%)lfdg? Oj e?‘éf?‘%prgf about
2:1 to aboethandl. 1Prefétab)y, tﬂm{@h&rs&fvexﬁt&bﬁt)énsds h&t}&hﬁloht@d)re @ﬁifewmy thesalddhal mi xt ur e
of et hanol and met hanol at a ratio of agg(ﬁ J[ & % i al cohol
sol vent® nasPlyset pdusite fsthang! admedpre ﬁﬁ’tefelr?t’i! ke al entisact i on
m xture. Prgfat 8PiHanol R BEBAIPA 23RV S HboRAPI kSRBueto: 1 ewat mé)ut 50% (W w)
of the reaction m xture. Mre preferably, the al cohol solvent conprises at

| east abouprefegddy; Wewjcobe! sehentizaittens Oﬁ?@@tﬂtﬂlénd wethang) pet HaBf 3bout ié al cohol
sol vent coppf, 392 @yvﬁoﬁlsz éé%wthe%@céh&wow)ennt tufeRACth A a3 Xt Ure. More

preferably, t vent conpri ses at east about 95% (ww) of the
reaction mnxtthanoeat Netiabf abou:1 €6abiokyd:1 &/ Yo Mdirs praferalinrtbe dlechdl sofvankisoved

from”be " £Ack r%%f@{h%%to‘t’&%Sahgn%m%rrﬁ%épﬁ?%f%%g r@ﬂ.ﬂ) In addition, CI-

Coal ky al Conol's “are Non-corFTosi ve used in the
hydr ogenati on rB&caﬂdoboi sayntheaydededeton tiesuiteble tnownt 20t xtep (® resstion gas,

ThCs LBl A A M Satelt ) PSR RIS Zee Br omn
azgo g: \r{rgrst ?ﬂtkﬁfoamlxtﬂne Amr; g&lﬁg’abl;ﬁggec ald@oPsol Borht C&B}?&):Sd atgasgaj)gfltﬁlom ceous
ﬁydr ogen t {S}V/ Wﬁt%’ett‘% Og‘d“W‘E gre erﬁplé(f %‘F ng hog rsrglE gt ﬁé’ﬁ?réses fiﬁg%?

hydr oggnat hit 9085 WW)efﬂﬁedeaabwﬁlxahaomwreeramr}e&ﬁ:m@hon solv2aaempeids
enbodi nents, the reaction is perforned bﬁeﬁenera drog nin situ.

The hydr og&nest BRut R 1/ of ik r3etiqndrikBrereloably yC@t}?%QIB‘P}é’ Y ¥nPeFat ur e.

Pref er abl yyeadiGem8RGILE RN tHeSedRBEA fﬂfx@ﬁg adton@riddabhcdtR BRI 3 MdRionAT;-advant age
of the present process is that the hydrogenation reaction is perfor med in a

non- cor r osFwyhplRgiiolsre aprotormsiveent . Anot her advantage of the present
30process is t
Ihlg'{eng?x%gés}{ g‘g%"ﬁsted A the ﬂ %%y@&?ﬁﬁét!oﬂ%iy%%ﬁ&éﬁrto ttle: r€action

2- met hyl pyrr ol al ned d| w thout the need to prepare or
i sol atZ® | nnéxtureds agasssuck achy mfoumtrerthremcatoe i ahydsogegtagmosphgre, or Step

(b) is an egl%ra%ttat L §Rh 2k B ata%ne&tz)mt spttxg@]gﬁaﬁﬁtﬁﬁe&gégtr js renoved

fromthe h tron réactron m xt u ogenatlon
cat al yst i SlvawmvadeArmrﬁlteheSdtyw@géﬂdM&)n In eaxtin @mqulmtrmsr, eheaf ter step (a).

nyar ogenat Pof ektan et SRt el o8 il - 2lRp bR R e s or
renovi ng t neréfyelédogetvdioh s, t}ﬁth&{hy)génatlon is performed above atmospherlc pressure In
25 certain embodiments, the reaction is performed by generating hydrogen in situ.
The hydrogenation reaction may be performed at any suitable temperature.
Preferably, the reaction is performed at ambient temperature.
An advantage of the present process is that the hydrogenation reaction is
performed in a non-corrosive alkyl alcohol solvent. Another advantage of the present
30  process is that the product of the hydrogenation reaction (i.e., 2-methylpyrrolidine) is
obtained directly without the need to prepare or isolate intermediates, such as intermediate

salts.

Step (b)



i nclude, but are not limted to, filtering, decanting, and centrifuging. In
certain enbodi nents, the hydrogenation catalyst is renoved by filtration.
Wi | e hydrogenati on catal ysts are generally precious netal -based, an

advant age of the present process is that the hydrogenation catalyst my be

renoved fromt WSIBrd Send@siss Jidg ogenati on
reactions (seeé}@p (Bg’iééi{%t%oﬁlglg%éﬂ?gg ?Eggh{]el der e naI )5 ﬁ%w 1%4 Al

( Kobay as hfroretthealhydyro geBeti dnyrefitmnmainuret Palfarably, thivbydrogenatipn C@hb’ﬁﬁ is 1999,

1440 159- 163, .St e c) 15Ip ste ric,agi D-taptaric acid
i's dl) ssol‘i?@ﬂv?41frf"?i‘ég‘ﬁ§%‘¥"8 I?E?ﬁgtth(érh‘%? Wt%rﬁa ﬁfﬁ é) gre %? t%po hﬁ on. If
the desi rgfophedpGér tb%te(ag%zl) aﬂ’di@ﬁl'aﬁ MHch @hd ljdAuenbii@icaalyAigaric acid is
used. If the desired uc -2-nmet hyl pyrrolidine, then D-tartaric

acid s d@é@ogenh@us_cataéyst aSuléabéR:inéth@dS forremewng @edxydtpg@%wm @talysé present
pr Oce-ss Xlll;lgﬁ s ar@%%? Fx%&etli_] Oy ]f iR rd%éa{%hlggggl'dugﬁtrl(ﬁ? 119;% InpeB R Al drich

Corp. ; era t|on In step (c) is

homogeneOeuﬁbodhrheﬁtaahé@;bdﬁbg@laumscampsth@fmgﬂfeewsiltwmg Whitskyairogenatict ssol ved
particles), the solution is preferably heated to pronote di ssol ut on.

An advant GieYST ate genssRbs IsEIORs @é@%@aﬁeé padvanipegipldae RERseH dRRes RSt
t hyl | t ed
et ny pyrﬂh@hg igﬁlagéﬁ%ﬁ@gt mgy&ore d aggflﬁ hﬂQtu"r@%cgkféa ah@rdRed 50! ate

fromthe rea m Xt dr e ion of taric acid. This
make$0t hesupsamenstchydiagphaion reasibes (sedz ess, BXpenrdidid (Samdideestal Yalsk €739 as

(R 2- ot Hh B} a5 B A5¢SO LeRmaR o 8. Ml 91 850 s b0 /600kr 1 at e

30i s crysiql.idzed fromthe solution prepared in step (c). If L-tartaric
acid is added in step (c), then (R -2-nethylpyrrolidine L-tartrate is
crystallized fromthe solution in step (d). If Dtartaric acid is added in
step (c), gr} (S)-2-methylpyrrolidine D-tartrate is crystallized fromthe
sol ution $tﬁp Ctep (d). Any suitable nethod may be used to crystallize (R)-2-

et hys pyrrol i dinkgpl(c}, a-faftati€add of BMartari@idiy IspilEsoblet i fHe @dfc@l’ehﬁtairﬁ fromthe
solution. In certain enbodinments, the solution is heated to pronote

di ssol ut i lspctioandixtuie o OBlaselution; hithe degredgreduct BAR) 8ﬁneﬂESY]@Ierr(’]é°}me 8hén st ep
th |
oty pyr b S PR Al LS pldd) TEpT QPR AR pep Sl B ng i Dodaric | |

step (c), adichgmséd?) T L@ tdnylapyirorad-tatianie abidtuaed inothe presenttipysdeas magéd from t he

solution in stgfg (d) and isolated in step élfi If Dtartaric_acid is added
in step (@)rc a8 ﬁOWS?HQDWhSﬂuWH%grﬁIW righiCozp-& S LopgisyMQ) | i zed from

101 saati ng t HaeRroty aft s RS HPRAE BT Rl et PR FolTRO SRR Of
(5) - 2- met lyrhgenemisi(digneom@ains undissolved particles), the solution is preferably heated to
promote dissolution.
An advantage of the present process is that it does not require the 2-
methylpyrrolidine prepared in the hydrogenation reaction to be isolated from the reaction
25 mixture before the addition of tartaric acid. This makes the process simpler, faster, less

expensive, and less wasteful as compared to prior art processes.

Step (d)
In step (d), (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine D-tartrate
30 is crystallized from the solution prepared in 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
: g. .



tartrate include, but are not limted to, filtering, decanting, and
centrifuging. An advantage of the present process is that the product can
be isolated by sinple filtration. Preferably, the (R)-2-nethyl pyrrolidine
L-tartrate or (S)-2-nethylpyrrolidine D-tartrate is isolated by filtration.
It is understood that the isolated (R)-2-nethylpyrrolidine L-tartrate is
likely to Jsag&g% bganfeﬁ{gethé F&m&ﬂ?hmdqxwo%dtéia@exdﬂoh%ﬁrtﬁénecooea@o the
isolated (S)- pyrrolidine D-tartrate is likely to contain sone
(R) - 2- net hiyxﬂtppyrcrxstaildam D-tartrate, which will reduce the optical purity of
the isolated product Preferably, the isolated (R)-2-nethylpyrrolidine
L-tartrate or (S)-2-nethylpyrrolidine D-tartrate has an optical purity of
at | east 481_%@@ More preferably, the isolated (R) - 2-met hyl pyrrolidine

L-tartrate or n has optical purity
of at Peast 50‘§nét§p (%gtgﬁcrﬁ'% E%/Q@O)ym HQYH%I %gar%ﬁf b I}t hyl pyrrol i di ne
L-tartrat emahylb)'ﬁ}olﬁhﬁmmﬂrwﬁsn@dlmeh nIéLBaﬁtarctamitxeams irastep(ad,itheal (RpAri ty of

at | east 55‘V n additio The res s for
preparing Pg YIE (}pm%ﬁ’ isc?ﬂﬁ I_Ze?‘ BP’P“ tget%)‘bt}on( g)gte%fcﬂﬁg‘? r%@#’? §FP di ne
D-tartrat e SIfEdt‘éﬂm&&Qﬂbldeeﬂ ih (8 () tthdt (5)-2 aasthylewbeams Diartedeisnoncor r osi ve
reagents and sol vents, can be conveniently and |nex§en3| veI 8cgofgduct ed at

t enper at ur E¥stbzeddiom the eolytien instep (dyaad ifolated 1P §EP (9)e SRS BA hly one
interngdi a8 GRTROUYEalHO b Bnel N earir 8O bALSH anaﬁylﬁyfmlfaﬁielm

20195 h
internedi ates, permts cataly t glgr ecycling, and provides product t hat
can be i souamaaffdn@ydesbwwfencmlwseém, Hemd@tqqetﬁlaj eﬂlﬁlf%&m&\eﬁﬂé‘h‘tanﬁ%cesses.
The isol at @tqh ngﬂﬁroéeﬁ ﬁtﬂﬁqﬁerp?&dcﬁgf‘%hﬁ ?s‘a 'tetd' mlrﬁﬁ‘lkﬁlt@tlog@’ref&ﬁbl& S) - 2-

met hyl pyrrol i | ne base e sal onverted to (R)-
or (5)-2- Iﬂne(H‘)yZ pyﬁlwkpb/rrdlumee Etatath as6)- ZTh@hylemltdn Hareete idsdatadhy be

| sol at ed ug llt %ge"tlsggod tlﬁglqwls{)lﬁteﬁ E@-%ﬁltethxﬁﬁf%ﬁﬁlﬂphxart Qq%fxﬁe%etobase may

be generate |n 5| u and use etic step wthout” I sol ati on.
The meEthodsontésonieSE2-hettgipyratidina pphitatbire th@lsbkateld ($Hemiedylpytrelidine

2- met hyl pygr.ol i di ree base an th rolidin
gener at ed ]i5 ﬁarbi’tf’ Lljsnlﬁ?? Y40 F QAR SR %&?W’é’ypﬁ Mél nghtgrérgref g:ﬁlr?il vgng %%rre nts the
process f utht bgicaCRinpy o&es 1sb1’a&d§)h&mctofl)refélebllgl uha @otal&el (R3-0mdtieypyrrolidine

R) - 2- met hyl Id . t.h | jdi tartrat
W 1 2 bask P BRSO ST Ay drtevch PR S BN B P of 1 i ne.

Sui tabl e bﬁﬁﬁ:ﬁxéf@xrabraﬁﬁe ligalaftéall (R)- Qeﬁ&ﬁ 11§y?rdhaﬁllemd@malmﬁr (8)-2- not | | nited to,
anmoni um hydr oxi de, _al kal i net al r oxi_ des sodj um hy 9 % dhe
i e QY erably

pot as#0um lﬁgﬁarlamje)ne Ritaetyate hpsroptigal @uanétawF &FnMpse pre

di i sopr opyf&ty b@ra ﬂ@f)nyl %Qnmét%eﬁe bh@ O0hethyidit AR 5@ hss for use in
this reaction include, lg are not ed to, diethyl ether and

di chl orone‘?mlaﬁ@urltyrpfaﬁlawﬁé% eet he 2 rret hyl pyrrolidine free base can be
generated fromthe corresponding tartrate salt using ion-exchange resin
usi ng procedures known to those in the art. Preferably, the prepared

(R -2- mth&ﬁ@gﬂ@kﬁiﬂlﬂﬂﬁﬁl@ﬂgtartrate (S)-2- 15nmethylpyrrolidine D-tartrate,

(1) 232t Y1 DY Ik A roclls doireidintlE g@gi-ﬂn%fxggdyh%hme hasal gegieal purity

of at ast 5009 S neans t enant| onmer const’itutes 75% of
t he m xt urmethﬁpyhctlhimerﬁ)mtrate n‘saaqlNarUmpuszﬁ%a( BO®dizes inexpensive and non-

(0 750 20000 P ARG TP g BN SLARRSRYT 1 et
For exanpl empshiares bERwe2n reC ayd py re Obqlﬁilemhe Ipfdparatlbmbﬁonly one mtermed1ate
compound, does not require the isolation of synthetic intermediates, permits catalyst
30  recycling, and provides a product that can be isolated by simple filtration and then used in
subsequent processes.
The isolated product is a tartrate acid addition salt of (R)- or (S)-2-
methylpyrrolidine free base. If desired, the salt may be converted to (R)- or (5)-2-

methylpyrrolidine free base. The resulting free base may be isolated using techniques
-9-



20havi ng an optical purity of 50%ee is used to prepare a conpound havi ng

an additional stereogenic center(s), the reaction will produce a m xture of
di astereoners, and the m nor diastereoner(s) formed fromthe

(S)-2-nmethyl pyrrolidine may be renmpoved during ordinary purification of the
maj or di astereoner(s) formed fromthe (R) -2-nethylpyrrolidine. If a higher

level of ophiaalt Pp%lp%féraﬂf% fr&%asmgy Bé’%é}fe&?éﬂl it B ZidBREMM (RY h&Q! 1 di ne

25L-tartrate or (5)-2-nethylpyrrolid ne artrate may be recrystallized.
Ther ef or e, synthetisestepaithouthipaldiione nlihs nndﬁleodp descabesd hepgin prgrapplesablederpethdlee t he

steps of : Olgte{ &S etk L&lhpﬂew é)hgg%etﬂ){?%ygt?og{aﬁqtel}yele%Xsrergghérgfgg?

L-tartrate o pyrro tar
i sol ating mthmagemmsmakﬂurezed (R -2-nmet hyl pyrrolidi ne L-tartrate or (S)-2-

30rreth | pyrrolidine D-tartrate onal eatin eps (f) and
(o b (hy Tk Gy G eeapienfe kst RltS Skl R At PErERERE

(S)-2- TTE][ lhyé iﬂ%lﬁﬂéd) (R)el- methljﬂpyrrﬁlﬁ’dlhé’ fBItﬁ“trhtS@k QS)@dxlnlbthyLﬁyﬁﬂlcﬁl&) D4t&“|trate V\(fjlth a
recrystallize Su 0 or recrys izl the Jjsol at

(R 5 ot g pratectie retbhmpiclciogr (P hbRlvmdididh OrebsE R bieant r at e

i ncl ude, bHthiddegetidRlinchide] i dretrdt liMAiteS R, ¥hMOniuMchydfoXidt Akalt efal ate salt in a
suitabl e solvent and then 5cool i ng the solution to prom)t e crystallization.

Sui t abl e riwerodesiels sadipghydepidenpaassivg) ydeoxidshraliglamingy (¢ig-ni t ed t o,

al cohqp saliuenbsine PJlﬁ&ﬁBﬁ}bétMyla&hﬁ) RE MYthARS tHefBE | S’Lﬂta&%lsgl@@ﬁts kst w@0indl cohol
sol vent conprising at |edst about 70% (v/v) of ethanol and nethanol. Mre

pr ef er abl yhisrdsetiangpelyds; hut|areratilionted ¢, veathy] phemandalidétionctencey dnt conpri si ng
| / % : i b 1.1
at | east aa?%}, 3 bu, 4. ﬁm\é(h%%g%]g&hg'gﬁé;%)asé‘@ﬂl sEdaneh [ﬁfﬁn e E@r?ésg rf%l pgbout to

about 5:1 erap the recrystallization vent is an
al cohol sdhriretatsalt sy ibsiendiange legingsing proyedurGknpwh ) those latthraarbl and net hanol

at a ratio of §Pe?é%5b1§ ‘e n@%a@?ﬁ@)ﬁ%@ﬁ@?ﬁ&%l leééﬁlg SarhiEf @80l y, the

recrystallization so conprising at |east about
90% (V5v) mdthydpsmaohidine BAcirtrgd, I(lﬁ)qbknet}iymyaopdmé e:trml-%fmethlyg)yrrehdlyshal dni zati on

sol vent is an al coh risin east about 90% b, Q
ot hanol  amitHAPHIRGT 4R FRbs P BR ety Hem e trafigtr BRI {8,
prefer abI yhe iheurs ead yeingihbi ehatticaer 20VME 0% eb%(@0]7?:0(26}7(@[75&0]26)3‘000%))npri si ng

at | east 0 v/ v) of e hano t aratio of about 2:1 to
Shout 5 1 Wheyleyel éw& biioh sieRbn e grotuttia by e ps b ARt ms. o

(R) - 2- et mﬂ)d@eg ehpslyhﬂllen@pﬂecésarpéraetx&ngre Wi B)-20méthylbPydiidie Idiangatd- t artrat e
is isolated uitabl e methods for isolati ng the recrystallized tartrate

salt £hcl J@Bng pyeptisplerusit off 304 eeig upest to prappiEry q@glpow@c@mqgr?@ addjgignal
centrif Ug'sfkgeog?rﬁceée%’fe"i‘@j Yhe £ 0ioh S&1 }Sﬁidﬁéel d B8Qurk B didstiebAvk pya g hdiope

L-tartrate or (S)-2-nethylpyrrolidine D-tartrate is isolated by filtration.
diastereomer(s) formed from the (S)-2-methylpyrrolidine may be removed during ordinary
purification of the major diastereomer(s) formed from the (R)-2-methylpyrrolidine.

If a higher level of optical purity is desired, the obtained (R)-2-methylpyrrolidine
25 L-tartrate or (S)-2-methylpyrrolidine D-tartrate may be recrystallized. Therefore, in
certain embodiments the process may further comprise the steps of:
() recrystallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-
methylpyrrolidine D-tartrate;
(g) isolating the recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-
30 methylpyrrolidine D-tartrate; and

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

Step (f)
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25Subj ecting the tartrate salt isolated in step (e) to a single
recrystallization sequence according to steps (f) and (g) preferably

provi des isolated (2)-2-methyl pyrrolidine L-tartrate or

(S)-2-nmethyl pyrrolidine D-tartrate having an optical purity of at |east 80%
cc. Mre preferably, the (R)-2-nmethylpyrrolidine L-tartrate or

(S)-2-met hyl pyr h e Ghlahth AL BRtrktD oPESR - 8hyIBASoIREheqR!t | Cal
purity of at Iel{égt!tebgfg'/ﬁ @) g’#’ﬁ? ﬁf?,l.u“ t§ 00 gsg oe}épﬁgoans et hat the

maj or enantmtmtmsolatcthtsmpt(t:bs rfrmrsallmén&g@%eoﬁethm fﬁrli weeryptelliziagehet he ni nor
enanti omer. |.es % % , which
is often of*&f j%)bl'rgﬁt?l %&Tﬁgﬁ?%ﬁar%étgo? g@gg?lgsynltgﬁ%gr?% p?u%gesses
Step (h) butare not imhedoedissoptingtak 1spme|dttgm1a$ salbmar&mlt,ablb helvergend/thtml | i zat i on

sequence (i s (f) _an eat ed. qne..or s to
i ncrease t%’QF IRgthe é‘ﬁﬁ |pf‘§7n%? glg)ﬁt)é”’g%/"“z%“H%e@%rﬁcwtraﬁbzrm%i‘ V%Ets “éflrllfrgféat e or
Esg 2- met Ewlt@bérn"oﬁlllmgéd’lt@ cdtdt §01%dn6. PAEft@bly! the rdceytalisdasibh sdbamtﬂlaﬁ t he
R) - 2- met ypyrr0| ine L-tartrate or y rro D Startrate
pr ef er abl y21¢p48! soHeBiromPEISng 3t 1eps aB‘?mgl?(&%Qéfg?PE%% Lg}' L @r ably, the
i sol at ed r&@ﬂé%ﬁl‘-}a{h@r@&ﬁteﬂﬂarlgn SRV ls&\ﬁral&hbl@b%nﬂ-cohﬂﬁ%irngfaﬂem about

ine D-tartrate has an optical_ purity of at |east 93%

S)-2-neth
(ee) Af 'Ergr %hfé{é‘g)%él)ﬂhﬁ@d ahd mgthanol st ¢ BHe Oftﬂﬁé‘t {Ryto Ebo‘}‘rétlﬁy{"byMPEﬂ idine
L-tarpat epr@f‘é1a(3§ é@s@ﬁﬂﬁ% e ﬁ%anctoﬁBlts'bﬁIeﬁt o%hﬁ)fr@irngla{ Kasf@oudh opti cal

purity of Mre preferably, the isolated recrystallized

(R) - 2- 107%(vhx»|o§yﬂmmhaud n@t}@nqlateraap@f ahout B)I-tgah@ttﬁw @4v-r Moredi ne
Dtartrate f 4)

ecryst al | TR Bn a8 R ARIAMEh Loty i A GG soRCH @Bk Bl el Poul

(S)-2-net r@a%owv)@tfeﬁiam ai tmathanalt quc prieéaratiby, ythryatnlhapnqncﬁalverpm iy of at

| east 98% [ rise the
step of roe cogl()f:s@?veﬁpwmsp nlsmtgggferaée%ggéust 0(|(Dﬁ%§f é(%%% g Wﬁh ﬁwfao tl(fé(;{;rﬁ;e

L-t ar tisat eabott 1 S)o-aboues: hpt/py Mak lp@hfafreblﬂtharetryataﬁlzmld:mso&vebm en hloolpd ovi de

[t o r oReBRG e LR 06 STt ol b R T BREaL T o

al kal i nmet@labsedrioxivges (e.g., sodium hydroxi de, potassium hydrOX| de),

al kyl am nes (e.g., 20triethylam ne, diisopropylcthylamne), and m xtures
t hereof. Suitable solvents for use in this reaction include, but are not
l'imted togeslist hyl ether and dichl oronethane. In addition, the

2-met hyl pyrrolidine free base can be generated fromthe correspondl ng

tartrdPe salt JBpeR(@dhe sseemstatiped (Bs?-methyinygopdise bdamtal XM to t hose in
the art. T&&hﬁgﬁ%ﬁ&lﬁw) ftarrﬁste bﬂ%&a@@ysQ&bleﬁﬁé@éa%q‘oﬁ%l%gttﬁ&&eiy%ﬂﬁed<nown in

the art. 25Preterabl the free base may be generated in situ and used in

t he next sipritateeeit meﬂe@WIeh@Bilmit%loaﬁlt@mg, desantifg pebeendading. bed herein are
appl i cabl § t QM Tk 06 (sT-88n RS rARink he

2- et hyl pylir%fcg)fa%g{’ tr%mtT%r}(agégﬁ %@éﬁgéﬁ%erﬂg\g%%ﬂ nsitu ?dn a (Fggeactl Gnom Xt ur e.
30Addi t i onitargarroiselated by filtratiohn addition to provi d| ng conveni ent net hods

of preparing ( S
Car Cafo nctd SupEBMy et B RBLIIS @) 05 Al QLA RASEAIAS.
i ncor por atdcogdidg mcetthgsl (@)anrlqjg) pieﬁaab]yrmmndﬁshmiatecbhﬁ)eﬁmd@ylpwnolphnet Lcul ar ,

g:]ar n?g?Uttgﬁg'l lo\{ (5§Ze- éhyﬁ)yrqu&ne -tal-‘[ra?e t{aF\?ng an op 1c 1[1)1}( ? % Asp§0‘%-e5.ar trate

More preferably, the (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine D-

tartrate isolated in step (g) has an optical purity of at least 85% ee. An optical purity of
30 85% ee means that the major enantiomer constitutes more than 92% of the mixture, and

the minor enantiomer less than 8% (84% ee = ((0.925-0.075)/(0.925+0.075)*100%),

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

Step (h
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(S)-2-nmethyl pyrrolidine Dtartrate obtained after steps (e), (g) or (h) may
be used. In certain enbodinents, an initial step in the conversion nay be
to transformthe (R)-2- nmethylpyrrolidine L-tartrate or

(S)-2-nmethyl pyrrolidine Dtartrate salt forminto the corresponding free
base form (i.e., (R-2-nmethylpyrrolidine or (8)-2- rrethylpyrrolidi ne

srespectivel V) (i f&aGhRButly {NudiBRRR &l R0n SALBRAYE. TS5k T

(R -2- mathylpyrré r -2- mét y zjlrro I ne, ted or
prepared i (rg))smathe rem:yted heenoxbaonas'mdssttcn)mpreeqqaheeomlcaimmarofdlhe (dﬂ)ér maceut i cal
conpounds, nds, , known in the art.

For exarrpl'B tg’flﬁ @neg ng%y?rpwggﬁdéﬁwrpﬁﬁmf ngraq“‘ %yefr yrroI I di ne

pr epar ed hycrgcg?m&tifoﬁsr , @gqiRNg-methyipasaRlindy tabtentcan(§pR-netyipiolidine B3 r ecept or
o 2000 = b s o et Bl ) b HSE0 B, 2o
for pr eparﬂeagstahgeqrmpgnﬂktpﬁlpirmmmei (ah}até dSIC(B') zmemuﬂyyﬂonwne m iaﬂfalfhehaal’ e
described in WO 20Q7/ 009741, and use with

(R) - 2- met MR 9YiFa Braikriofat lgpst Paoeo. ﬁé‘?h‘}lfeﬁyﬁ’)rré‘?rm?lhéat‘ﬁ%H&r(@éle n accor dance
with for egrﬁétmﬂ ﬁ{cﬁfaﬁﬁtieﬁmreﬁ@& @%Q%t?lpﬁi’&l@in'éb QR prifedabt) KBLAYpEdNY

4-{4-[(3- 5chloro ropyl)oxy 0XO0- perazi necar boxyl ate di ssol ved
| n 2 but anowey ey lepe Iphanei c}é@fe PP@QIQ@&I th?ﬂ%@@ééﬁ%ﬁ@“%é(&b&l um i odi de and

(17) - %om?t é’thﬂ}%& atliNEr e g&kg 3: %%ﬁ#lggﬂoggrﬁggiu{ragm@wfsraﬁ% guﬁ@xf be

added, m xture heate e reaction my then be
cool ed to at trosh %7 ngee rAdten ferr §hdepastaliizations thel{ )-deeathyipyordidmaed--wetaés or The

organi ¢ Phass (Y1 REoHiinE H- ARt HRREINY AkGH opfiPplrfs bEMG RISk LEd by flash

Free base

15 Optionally, the process may further comprise the step of reacting the isolated
recrystallized (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine D-tartrate with
a base to provide (R)-2-methylpyrrolidine or (S)-2-methylpyrrolidine. Suitable bases for
use in this reaction include, but are not limited to, ammonium hydroxide, alkali metal
hydroxides (e.g., sodium hydroxide, potassium hydroxide), alkylamines (e.g.,

20  triethylamine, diisopropylethylamine), and mixtures thereof. Suitable solvents for use in
this reaction include, but are not limited to, diethyl ether and dichloromethane. In
addition, the 2-methylpyrrolidine free base can be generated from the corresponding
tartrate salt using ion-exchange resin using procedures known to those in the art.

The resulting free base may be isolated using techniques known in the art.

25 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 si)u ina

reaction mixture.

30 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 -



10chr omat ogr aphy and the appropriate fractions conbined and concentrated to
give a BOG protected amine of formula (I11): 0 K, 02 wherein R2
isor(i.e., the conmpound 1, 1-dinethylethyl 4-(4-{ [3-

(2R-net hyl- 1- pyrrolidinyl)propylioxyl phenyl) - 3-oxo- 1- pi perazi necar boxyl at e
or 1,1- 15di nethyl et hyl

4-(4-{[3-( z%&@@ﬂ%ﬁﬁ@%@%ﬂé@% g@gsy LR By Ry BeQuisdd. 1

pi per azi necar box protecting i n the conpouna of formula
(11) can ttﬁeﬂamtrelbOéimmmdar( witipl stehin th@@mvcr@uqnmambettcr rfnstoondbe@2e acid) to

forman am n@y@g‘rol{{] %—?ar&gte gr {%—?-Zmet{l)ﬁpyrp % ga?tq{é -I;xrt](? thgm ne of

formul a (Iﬂ3 be reac a car oxy I C acl hosen from
4- cyanobenamitespoading ,freébésb farme {iied i(Ry2- mrliylmyrbhdhemmd& Zamthylpyrrohdme,
2, 4-di fl uor obenz | uor obené%lnc aci d H_or obenzoi c acid,

1-met hyl - FEPeSiYE @%WF"égS? &’itﬁ %a%etfamn exghange resin.” This ik

1, 5-di net hm&mgdby@wcﬁ@érqsﬁwatr@myyxbhmna,aw}dtheﬁrsolated or prepared in situ, may
met hy1- 5- oxo- 3- pyr.rol i di necar I|c acid
3, 5-di net it be TR BrBHEE AP BBRYIK EhafEAeEdal gompounds, for example, histamine-3

receptor ligands, known in the art.

For example, the (R)-2-methylpyrrolidine or (S)-2-methylpyrrolidine prepared by
10 the foregoing processes may be converted into an Hjz receptor antagonist and/or inverse

agonist of formula (I):

0
R1)J\N/YO
|\/N\©\ : )
0 TR

wherein

W o Y

15
Iegod o
s ROGNOEN
F . F , F_NC L ’
H,C
3 , O s 3, 0r 3. and
R%is
CH, CH,
\D \N
or ;
20 or a pharmaceutically acceptable salt thereof.

-13 -



di met hyl- 1H pyrazol e-5-carboxylic acid, 2,3-difluorobenzoic acid,
2,5-di fl uorobenzoic acid, 2,6-difluorobenzoic acid, and 3, 4-difl uorobenzoic
acid to forma conpound of fornmula (1). The 1, 1-dinethylethyl -

{4-[(3-chl oropropyl )oxy] phenyll- 3-oxo-1- 5pi perazi necarboxyl ate used in the
preparation of the BOC-protected amne of formula (11) can be prepared by

reacting 1-bro BEAPHPPRPS Y o dmbordad b ATBifiyd @F Mk 24~ (4-
hydroxyphenyl ltg’g(l%r}’]e B?ﬁ%’rg Pnlen ar bo >O/ | at e, whi cﬁ’ can be prepared by

cat al yti ¢ ytlylpgerloingsiresdagéribed in WO 2007/009741, and may be adapted for use with the

1, 1-di met h@lg; Igy})}/)p%rpom i 4-1 ﬁsl,ﬁzplgg@g;pgﬁ&me)epgé%l&hﬁ D¥dokdahce with foregoine.

pi per azi necarbox y reacting net
chl ori de wprbdesse®.1F dr-ectamplt faydodbittionlof ( 2-diypethprthet 4§4-)(B2- oxo- 2- ({ 4-

Cphengl et iyl ) ox e | A0 o L4 G BATRS Lo U 530,R5AIGHRT 0 Y

N2- (2- hydr grsyigédi Pbihssiiing éarbdrﬁhewhmxhwmxyhcpmmmwgywﬂmmm (S ch can be

B Chen 2bsbrpredRssF HoraRy e Sr bR tgeerst GPRd A bgen

protect i NOTI P4HASH KiAPWMan ibB c&ch&l RIrborBdmRearits 8 paEtXt@UﬁEﬂ B&twetn BlOAcdde
nitrogen protecting groups are described in Green, T.W; Witz, P.GM

Pr ot ect i veWeloUhs Ofﬁﬁnﬁpbﬁllﬁayéﬁﬁpﬁ@%%conﬁtré@d they Eﬂ%’ﬁiuW‘l‘%@ﬂdé’d&la%ns New
Yor K, 1399 chromatography and the aBHx%pHﬁ@ facRRd b&fﬁﬂhed)zfndtcbﬁcehﬂé/t@(m V\%{Ik dBbates to a

process for preparing a onpound of fornula (1) erein R and R2
are defi nelzfoaste@@mnﬁ@ffownall@éﬂb conprising the steps of (1a)

hydr ogenati ng 2- et hyl pyrr ng in a mxture conprising an al cohol solvent
and a hydrogenati on catalx;L{‘2§(l ) _@ptionally renoving the hydrogenation
catalyst fromthe mxture;” (P c)Wis¥olving L-tartaric acid in the m xture
to forma solution; (ld)crystallirziN - 2- et hyl Mrrolidine L-tartrate
fromthe solution; (1 e)isolating thg@\?’;al line (R)-2-nethylpyrrolidine
L-tartrate; and (2a) convertin “Tsola&ed

(R -2-methylpyrrolidine L-tartrate into a conpound of fornula I. This

process my opti onal l\ﬁ Ctie t heLN' Eb ude t he st eps of :
wherein R? is Q or (i.e., the compound 1,1-dimethylethyl 4-(4-{[3-
(2R-methyl-1-pyrrolidinyl)propyljoxy} phenyl)-3-oxo-1-piperazinecarboxylate or 1,1-
15  dimethylethyl 4-(4-{[3-(2S-methyl-1-pyrrolidinyl)propyljoxy } phenyl)-3-oxo0-1-
piperazinecarboxylate). The BOC protecting group in the compound of formula (II) can

then be removed (e.g., by reaction with trifluoroacetic acid) to form an amine of formula

(IID):

20 wherein R%is or . The amine of formula (IIT) 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-methyl-
1H-1,2,3-triazole-4-carboxylic acid, 1,5-dimethyl-1H-pyrazole-3-carboxylic acid, 1-

methyl-5-ox0-3-pyrrolidinecarboxylic acid, 3,5-dimethyl-4-isoxazolecarboxylic acid, 1,3-

-14 -



(11)recrystallizing the isolated (R -2-nmethylpyrrolidine L-tartrate,;
5(1g)isolating the recrystallized (R)-2-nmethylpyrrolidine L-tartrate; and
(1h)optionally repeating steps (10 and (19). I n anot her enbodi nent,
the invention relates to a process for preparing a conpound of forrmula (I):
0 1-1...N.--Ny0O 10wherein RI and R2 are defined as set forth above

conpri si ngdnﬁ)%glsfﬁﬁ}?ra%lf -5- carbox&lkcaz)mchng‘&%?d? enPlc 2cifBL l¥idbalofte in a

m xture conprising an al cohol | 'vent ydr ogenation catalyst; (IDb)
opt i onal | yacrde Bgwdithyprotivezdiy aeidged s difluaehearyis acif tofermiaeomprendrad;

(lc)di ssolfyl ng Etartarlc acid in the mxture to forma solution; 15(1d)
crystallizing 2(‘ 2-methylpyrrolidine L-tartrate fromthe sol ution;
(le)isolating the crystalline (R -2-nethylpyrrolidine L-tartrate;

(11) reacti ng t Aée (R)didetmtchyl |§y{|4f63| -¢hdérapropylicxyinhamd} draxke-la base to provi de

(32 o AL ST 11 b AL R g 1
group, to dae tbapa:pmd)bﬁrﬁaetdlgalnﬁmmodf ckﬂ@opmbame(Wﬂh)l P@ifethlldthyl-4-8) renovi ng
;Pnengr 8; ef :dnm%yg Fif’lﬁﬁ;c{xg -}})&B?eﬁagrrlggﬁ)oxﬁgte avEfrllnc eca%fbefp?erprgrjedaby(cla% }ytltco form an
hydrogenolysis of 1,1-dimethylethyl-3-oxo0-4-{4-[(phenylmethyl)oxy]phenyl}-1-
piperazinecarboxylate, which can be prepared by reacting methanesulfonyl chloride with
10 1,1-dimethylethyl-(2-hydroxyethyl)[2-ox0-2-({4-
[(phenylmethyl)oxy]phenyl}amino)ethyl]carbamate, which can be prepared by BOC
protection of N*-(2-hydroxyethyl)-N'-{4-[(phenylmethyl)oxy]phenyl} glycinamide, which
can be prepared by reacting 4-[(phenylmethyl)oxyJaniline with chloroacetyl chloride and

then 2-aminoethanol.

15 As an alternative to BOC, other nitrogen protecting groups known in the art may
be used. Examples of suitable nitrogen protecting groups are described in Green, T.W.;
Whutz, 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

20 compound of formula (I):

K/N\©\ )
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;
25 (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 -



R2 O(Ill); and (4)reacting the amne of formula (I1l) with a carboxylic
acid chosen from 4- cyanobenzoic acid, 4-(1-azetidinyl carbonyl)benzoic
acid, 2,4-difluorobenzoic acid, 3,5- difluorobenzoic acid, 4-fluorobenzoic
acid, l-nethyl-1H1,2,3-triazole-4-carboxylic acid, 5

1,5-dimethyl pyr ¢ d

1. met hy1- 5- OX(])(E%) oy c?lrzxg%rﬁ%?%lgg%(}'?%gi yII{)lc% ﬁ%‘tlﬂﬂcl]pyrrohdme L-tartrate into a compoun:

, 5- di netdfyfdrndida Eoxazol ecar boxyl i c acid,

, 3-di met hyl- 1H pyrazol e- 5- car hoxyl | ¢ .ac | uor obenzoi e aci d,

5- d|f|uorobéﬁ%%?%mﬁﬁpﬁw‘Emenﬁgﬂﬁﬂb?ngﬁg%ﬂf55??8 and 3, 4-di f| uor obenzoi ¢
cidto form g gomwgam&l %%é@ébl@teﬁ@%} ZTﬂétﬁylﬁfr&&l?cﬁﬁe MRYu@Rt i onal Iy further
ncl ude the steps of: recrystallizin e isolated
(R) - 25 net hyl p)(ﬂg)ol |1sblaxtalguh¢ sactystetlezed (Ry - m@bylaynrﬂgilnmb tagietey el | i zed

(R) - 2-net hyl pyrrolidi.ne L-tar optionally repeating steps
(1f) and (1g).C ﬁé} efoé’P%a}lb'reP‘?? H%F%P%w?@l@%bup i s BOC. Anot her
conmpound whi ch denonstrates histam ne-3 receptor ligand activity is 2-
15(6- (2-[( 2R)In%n@‘fﬁéﬂ'ethbdd1rﬁb’1{t,r Ok iigkientibn yldtetolyprdcess for preparing a

- 2- napht hal en- 2-y1) - 2H pyri dazi n- 3-one. One process for the preparation of
this conpeuweupdo lialﬂéd in US 2005/ 0256127.

6- Br ono- napht hal en- 2 ol cap be treated with any suitable
trifluoronethanesul fonic r/gagent n the presence of an organic base to
provide a trifluoro-net IRéneSU/I?\ﬁm c acid 6- brono-naphthal en-2-yl ester.
Exanpl es of suitable trifl UOW suI foni c reagentd)are, 20for exanple,

3
1
2.
a
i

trifluoromethanesul fonyl acid anh} de, trifluoromethanesul fonyl chloride,
N-phenyl trifluoronet hanesul f oni m detgiNuorgnet hanesul fonyl-1-
-Himdazole, trifluoronethanesul fonyl acid anilide,

trifloior apRHamesul Roay: (%Hnéd 3s St terapinylcomptising the stégswdr omet hanesul f ony-
1 aci d-4- nltro?henyl ester, nPIes of organi c base are, for exanpl e,

triethyl anine, (18 i s‘bfémﬂg?ﬁ%%@ hyinysiobine Y BURyIeHonHEIsE a9-alealol ne,
pyri di ne, 5. 4. 0] undec-7-ene (DBU). The
reaction Scé% %ldgaac@d?fp%’%gﬁé é/a(&hg)it’ny sui tabl e organi c sol vent. Exanpl es of

sui tabl e sol veiiby apsiofdtBGledovitigrtas hydrogdnagon ¢4t frandhd mixtere. The
reaction also can be carried out in a biphasie Eondltl on where an inorganic
base is used. (For clspping Ldgytarigmcy! lnut%mg?&meéo 35QJPok3PO4,  NaHCOB,

Na2 , t Typical ly,
thecggactl on |(g&gcc%§sp+l sﬁ%éﬂ- n%{tp l gl?(?ﬂié%@%ﬁﬁfﬂ%tﬁlsﬁoég#é%@%f e use of
t ol uene and 3((%)potmﬂsﬁingﬂ1phqstahatee(R)étmbthydptyﬂnbémaMaﬂate The preferred
tenperature range for the r tion is frqm about to a The
trifluoro-net t{égesJF?‘iS‘Hg&hea e "616%‘15’!5}%5" i}alﬁlﬁih?ﬁé%e 2“&%1& Rese pmggl(?gmérted
to 2-bronpsific l\ggﬁmlldlﬂ@pht hal ene via reaction with a vinyltrifluoroborate
reagent. SUI¥ l'e vinyltrifluoroborate reagents are, for exanple, potassium
vinyltrifluror@pr atreactmg\thm@i)f-‘l% meslyﬁswmﬂudmwﬂyapmt@t@lammaﬁﬁmm{éa)
di butyl vi nyl boronate. Thef;cgagent ds used in an ,anmpunt of from about 1.0
nol ar equi val ent to about r equi val ent s relative to the
10tri fl uor o- met hanesul foni c ach\d/ms brono- napht hal en-2-y1 ester. Typically,
the reaction is \Ej\

0 "¢l

20 (Ia)

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

~

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

form an amine of formula (IIT)



carried out in a polar organic solvent, for exanple an al cohol, and a basic
solution, for exanple a netal carbonate solution. A preferred solvent is

et hanol . Exanpl es of other solvents that can be used for the reaction are
n- propanol , iso-propanol, nethanol, and other suitable alcohols. The netal
carbonate preferably is cesium garbonate. 15Alternatively, other salts, for
exanpl e Na2CC3, and K3PO4H§£%?fban be used. The anmobunt of netal carbonate
for the reaction is from abouitN2 mnl ar equi val ents to about 4 nol ar
equivalents relative to the tri f o- met hanesul f oni ¢ aci d

6- br ono- napht hal en-2-y1 ester. The conplished in the presence
of a palladium catalyst and an organlc anm no bé@@ rr(gr exanpl e, such as
triethyl am nc,4¢i i SERYARYAAUHIAG of ARFUI@II) WKE a cEtRRPiESci@thod8Rp Blohasli um
catal ysts for the reactron include, but are not limted to

t et r aki s(ayrnqisersit pﬁds‘b(ﬂ n@ﬁdmyk@dﬂimmﬂbwmz&%éﬂ)@ﬂuﬂr@m@@m 3,5-and

PdC12 The. Ra adi

t et ra(kl s(‘fﬁ?“brﬂ WP‘&I%S% ﬁl ﬁle)f(f) efl%m(damgni %"‘%E@M? bb% ma%()le i ca[rboxa/ hE %af ene
may tgeat Eﬂdﬁhétﬂylam-@WazabfﬂaédWé)@YlbI’a61|dl, tlinfeghyl+B-6x0- g@yﬁbaﬂmdcat\bdﬁyhc
n-butyllithitun to provide 142-(6-bronp-naphthal en-2-yl)-ethyl]-(R) -2-
25net hy! -as{h Berdigesy]- 4?%%@9%@@&@?1%&& 4%6@312@@5113@@6@1%‘? arheyry be

i mproved J&Yd E@%ﬂﬁﬁbl%gel(z@c @5) alﬂg.lg)o'b%ningd hyh @yﬁ 'df}{do%lﬂ:ﬁzél@ a&acgdance

with foregorng processes. & vi nyl - napht ene may then’ be reacted
with an (ﬂdﬁ}umtimkqnyamdltm ﬁ)rneamnpnmngeﬁﬁomm@d(lw th n-butyllithium or any
ot her suitable base, to provide

1-[ 2-(6-brono ht hal en 2 h 2R- et hyl - pyrr.ol i di ne.

2- Br ono- 6- Vi n?ﬁpﬁﬁfﬁﬁ?ﬁﬁéﬁ‘a@ '3‘?&’317 ‘?i‘éfb?relérc‘ngﬁ%sﬁ%é?ﬁ (R) - 2- net hyl pyrrolidine
ani opy gener at qgpw t@cr?stﬁﬂ'f‘ziﬂg'thé ﬁbeBdt(R)-erﬁé’th%yﬂréﬁﬂﬁe L-tartrate;

br ono- napht hal en- 2-y1 yrrolidine. Pr ef er abl y, about

et hy - 2- et
1.2 to about A1) mJB@latlI@quﬁW%ﬂfﬂlbzﬁdf(@-@)mgﬁmﬁyll@yﬁ Fdpiteittiandr e used for

t he reacti on. ctr prc nplished in an organic

sol vent, for e(;[g)np Iﬁll e lrrrl§l flfgrlldagéﬁer (MIBE), Et20, and DME. The
preferred sol vent |s tetrahydrofuran (THF) The nbutyllithiumis added to a
THF sol ution dfrefeRblytheplodcnyg p@upd BOC. N a control |l ed fashion, typically
in a dropwi se manner. To this solution is added a THF sol ution of

2- br ono- 6- 5vi nyl - napht hal ternati veI is als itable to add
the THE Sol ut i RpBAT COMpPRREWBich @rdeﬁvpstr?éﬁhlﬁ 8ﬁe3 feaemtﬁaf’%ﬁeﬁ@ﬂlw 512

(R) - 25 met @y, | i i shed at
bel 0\?\/5 roo {Itz %)(r)%ltnﬂgrﬂg@ pfdghm)&?]nétg %?}2% b{nﬁﬁ?é}%&pﬁ%ﬁ@%ﬁ?&% 0OCto
about - 200 px‘éccsmfatthcrpre@aﬁtlbmoﬁﬂhmnonmoﬁnm descrehpdiin AISe208/@P6hBUt yI 1 i t hi um
are used relative to the 2-brono-6-vinyl napht hal ene conpound. The
10resul ti ng compound

112- ( 6- br ono- n& mrﬂ%-lngﬁlt]%alwg Oef:ﬂ%/]iitr‘fa&sd ylt%{l%wlt%%/e t{lgluogmhethanesulfomcrhe

112- (6- brg Bﬁﬂh& Brls@fte o1 ¥ br@hfake (Frodidaatihifthorpithébhicdilfehieaiid then be
reacted wt rrdazrn 3-one to provide the desired

2-{612- ((brgmompgt}ﬂhlem?r}‘lcﬂﬂedr hxampnlys ef &\wblaﬁhﬂwp@ﬁﬂ@nw}fomfﬁ?gep@&lﬁn 3;1 on
T
Fenct? on 1L HMAR o Alfrel b fopP RFERS A0S REERR R aUbA Fuchilet . The

copper Calﬁ@ihyﬁ}tltriﬂhotdlﬁetﬁﬁr%gﬂﬂﬁﬁmﬁfe bﬁh@rorﬁétﬁmealhlﬁdﬁyl-l Q{hmlc&bolet 1.5 nol ar
equi valents o ri dazin-3-one are used relati ve to the 14@46-

br ono- nadﬁﬂﬂﬁ#%ﬁ@?&‘iﬁoﬁ’h@ﬂlifﬂ idg tidpergmethapesyioay Add-2THEORRESNEESTat al yst
can be a r r a l st s.
Exanpl esnﬁ(;ﬂ ﬁg@%ﬁﬁgﬁgﬁgl 1yés\c?&safn§r 6de egﬂregggt gg%ﬁPﬁgeﬁﬁgaéhgoaéﬁag@n%t limted
t o copperexafiple aralieylamirepgiesop{dpy lantihgrdiideproglethylaering [2)6-bitidiiedpyridiopper (1)
i odi de, copper (1) .oxid ) tate, copper (Il1) chloride, copper
(11 )%r ortde - S-dippisyeql 5)4 (ﬁd’g‘%dg g"&)@ﬁlﬁ )-(11) oxide, or copper (I1)

acetate. The preferred copper catalyst is copper (I) chloride. About 0.02

to about 1.0 nﬂ{@trea&ﬂiﬂ'c\éﬁ'b@a&&nﬂﬂlsﬁ&pﬁeafn Gaftaly StgaplcBoHeBd Ek@hplek ve to the
1-[2- (6- bronp- napht hal en- 2-y1) - "et hy1] & 2-met hyl - pyrrolidi ne. Exanples

of sui t ablugable galrvdlsts ﬁtﬁCHt@z,r@acﬁWbﬁhﬁn{&MEb an mlu@Ea he W@@thli albq eadh iep
p- di met hy(!a?rrl]g SR & | rl‘lgém P:Xndltqorp \%here aﬁlmorgamc base if use% For éxample suitable

w g
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hydr oxyqui nol i ne, 7-nethyl -8-hydr oxyqui nol i ne,
7-n-propyl- 8- hydroxyqui noline, 1,10- phenanthroline, and 2,2'-dipyridyl.
The preferred ligand is 8-hydroxyquinoline, which is used in an anount of
fromabout 0.02 to about 2.0 nolar equivalents relative to the 142-

(6- brono- napht hal en-2-yl1)-ethyl]-(R) -2-nmethyl -pyrrolidine. Preferably, the
base is a ﬁglg%ﬁlébas%%@mﬁbsf I\Qaf[—l@;nﬁ'éz@O;aﬁg@ﬁ'zgﬁthé R, FKEPRESre SALLHD

car bonat e, Ssi um carbonat e, sodium carbonate, and sodi umtert-butoxide.
The prefer xseqiudyas@pnogllndh%@mtwmls:@ncbmplaﬁhed inriphasicicenditiens, fon examplervient  of

from about a

142- ( 6- bro%%m%%g%?ﬁgﬁg O%§§&Ejé?%§%?g%E§Y§gl t y+:39%§8F%§P%§le ng reaction
is - 19- mogedimpthe staetibrat frelveabatied °Caopleniad G€es in a pol ar organi ¢ sol vent.
Exanpl es of suitable solvents include but are not limted to

N, - di et hy | {orgiR i BRI A Lal schnnsoibddl PN AGEIatde.

pyrldlne 3- plc ine, 4-prcoll
di net hyl f o2 hmmoe(ew@ﬂvﬁphthwm malréa;cnoxt Wwith p emgitiiOworplprate cagpiti Shigablainder a

5ni trogen at e n ctlo nlxture [ h eratures of
From apeou TIBHRORbEraBtehl e, FRR e, Boitld Vi Bk, e, 2 AR
acconpl i Sth,Sﬁﬁet&thmﬂﬁyl A(3,2- le&liIWfBlanﬁeSdifbmyt ginyWh@natt h&he¢ sagdnt mmsed;mcamrrpl et ed
and cooled to 25 ter m mbleq?\glve@%ﬁfor exanpl. e et

R oo o Sfiirorh ol Dl g e o o QRS TRLE S s

sol utijon, #iBho®XiRinesulfoficNaidls-5roindtiapithflEn-0tyh edterS Uiypiahil tl&a{eacnsawt ion
several tinmes. The 10organic solution is dried, and concentrategrto dryness
O

to give t h‘émﬂﬁdé’b‘h’élta polar organig splvepisiar @éqn}p e an alcohol, and a basic solution
2-(6- 12- [ ( SRhpiR-aHRdthlkhrbbndty 51Mdil A prfetleli @V 1d etRanBR PRI QT Sther

yl)- 2H—pyr|da2|n 3-one active agent can be prepared accor |n% to procedur es
descri bed foiveusthpt gambeggl for theggpcsian @em-propanoh gospropanol, exghanplnand or

exanpl e, t fif. 9eReIA coﬂt,facqﬁyraxﬁﬁd eliborReA TR Rb i s cé%fun@@éfb&’?a'ﬂ:er suitabl e

procedure for prOV| a st active agent. Briefl g 15f or exanple, a
6- br ort- 2- Altgrhativelat @th¢r§alntseﬂu@e@rnpﬂsﬂ\hgc®14®d KO dafsogrn v¢ diedt Hee asmunkspondi ng

al cohol . of%e?ﬂat%gl%@ f&?\dl%r}ea%tlxllx 13@%12 Qt?)gl Zp';n%\l/%r y gﬁk’ﬁgﬂtm()t dbotif Arhdia

pyri dazi none,
246- ( 2- hydarqowyleeﬂs Inquat)vem@pietthﬁlhcem@ﬂgahesu]feﬂibiapiﬁﬂlﬂambmaﬁhtbadm-zmbsm. is

activated sul f onat e as tos net.h rrolldlne t hat
nas been piigtilat e SRR Rt R e P B kg Lo TR R s el "Sowi £ b
or wt houtba@@lf(br&blﬁhplstﬁﬂsas(tﬁ):thym‘r(uﬁb), dﬁsmﬂrdwhﬁﬁmengnd the like. Examples of

(R - 2 th rroI|d|n -tartrate a as 0,provide

(R) - 22 hﬁ%?‘?&ﬁ?}dﬁtﬁ ”Ee rﬁ??ﬂﬂnd'é‘ame HY} afarﬂé’t tf’gﬁqat e reacted with said
(R) - 2- et htydrmg(t&@hérgmes;ﬂmleﬁfai1@d1dm PdClz(dppf?z, PdCly(PhsP),, and PACL,(CH;CN),.

2- (6-{(2R) 2- et hyl rrolidin-1-

napht hal enl }’2Pﬁe]finmaH%PfaéﬁiaWSBls(‘fﬁ’é‘kls(trlphenylphosPH{’j‘g)péﬂ%d‘@Prbod| ment of the
invention relates to a nethod of preparing a

2- (6- [ 225( 2- me¥ompY-viak-ehipAthiteld drag triyttkwapbi (R} By ipliroRin@yiiolazi n- 3- 0

i xtur e @B Sig SRR et LGl Ry a e By S

(I b) opti qaahﬁ;byhemyé rrglet[hahdswa@s@g&aaﬁ USDOEA BBl6Y 31 mby Bénkfi6vedibyt ur €;
30(le)dissolving L-tartaric acid or D-tartaric acid in the mxture to form

a sol uti orpreparingffor yad/en (Br-zinghylmyrrotidipstimyscpifapen Wih fecacineareestce or
(S) - 2- met hythRYsrRky1ShRndRdedhdy BEEbd R d H8h SOLAII-RBthylpyrrolidine anion

generated with n-butyllithium, or any other suitable base, to provide 1-[2-(6-bromo-

naphthalen-2-yl}-ethyl]-2R-methyl-pyrrolidine. 2-Bromo-6-vinyl-naphthalene may treated
30 with an (R)-2-methylpyrrolidine anion generated with n-butyllithium to provide 1-[2-(6-

bromo-naphthalen-2-yl)-ethyl]-(R)-2-methyl-pyrrolidine. Preferably, about 1.2 to about

2.5 molar equivalents of (R)-2-methylpyrrolidine are used for the reaction. The reaction

- 18-



(le)isolating the crystalline (R)-2-nethylpyrrolidine L-tartrate or (S)-2-
net hyl pyrrolidine D-tartrate; and 5(2a) contacting the

(R -2-methyl pyrrolidine L-tartrate with a base to form(R)-2-

met hyl pyrrolidine free base or contacting the (S)-2-nethyl pyrrolidine
D-tartrate with a base for fonn (S)-2-nethyl pyrrolidine; (3a)

converti n%ﬁi&dl&'ié’%@mﬁﬁ%@@ﬂ?ﬁ% Qi K1t GorRxbhprROTHRRR hAl @A 2ethdr €Ster to
2- br ono- 6- Vi nyl’- ‘gsht al ene; 10(3b) reacting 2-brono-6-vinyl-naphthal ene

with (R - 2MIBiHyERy rand DMEnEhearrefesyd sopvanpis figiiabydrerand(ThE) - Thethe presence of

n-butyl I'i thi W nr.QVi : . ca _

Lo (b br oAb Ba8aelS o THF soluion obR-2methylpyrrolidipe i contraled fashion,

112- ( 6- br dppieailypht Kedpeviseananbyr. doithis fol@Barieeddpl a gt ohitigh wE2-beomep-6- |

(ool o80T snhdddertt STBAABRAL AN A1 Gihd ihdMhd 1A TBROM sMEbAbIEN ne W th

2- {642- ( 2-vietlayphtipyenead thdisoluliety &) R@Lhydthylpypdiidire aad nzbutyllithium. The

y1l}-2H pyridazi n-3-one. This nethod ma tionally. fyrther include the

L bne of” AP raio g i be PRaoT S S aHestery DRy O e e dom

I(_-R ; ar2 trat ﬁablout 0°C tlo_aléc_)ut -idL'gj. Fr&0 kbt 03 tg hgooug ?ﬁ;xﬁ&hﬁdqhim}%fits of n-
-2-methylpyrrolidine L-tartrate; and 2 Oopt i ona repeating steps

(10 and ( 1qyyyInthium are peedirelatiyetp e 2-promor-yipy pgphsh kameedid die e aci d

6- br onp- napilhaleRpsandlis €30-26-boRYo-RPhRlcAI DAY YL -(R)- D el olidine.
6- br ono- napht lg%lcen})z- ol S gn react?%g 6- br gﬁrrgnamt(h{al en- g’ng?lrrw? tmrf a

USRI R T N 7 P T
SWO 2005/ 1d48a5vied 32p fn-D6%e ©ipréadd the dike e ept[al(R) b adds-pyhaidih-ncl ude a
2- methyl-pyrrolidinyl noiety of the follow ng general fornmula I1l: 0-A
[11-A yD)-ethyl}-naphthalen-2-yl}-2H-pyridazin-3-one compound, which can be further
processed to prepare a suitable salt. The reaction is accomplished using 2H-pyridazin-3-
15 one, 8-hydroxyquinoline, a copper catalyst in the presence of base. From about 1.0 to
about 1.5 molar equivalents of (2H)-pyridazin-3-one are used relative to the 1-[2-(6-
bromo-naphthalen-2-yl)-ethyl]-(R)-2-methyl-pyrrolidine. The copper catalyst can be any
suitable copper catalyst, for example copper (I) catalysts. Examples of suitable catalysts
for the reaction include but are not limited to copper (0) powder, copper (I) chloride,
20  copper (I) bromide, copper (1) iodide, copper (I) oxide, copper (I) acetate, copper (II)
chloride, copper (II) bromide, copper (I1) iodide, copper (II) oxide, or copper (II) acetate.
The preferred copper catalyst is copper (I) chloride. About 0.02 to about 1.0 molar
equivalents of copper catalyst are used relative to the 1-[2-(6-bromo-naphthalen-2-yl)-
ethyl]-(R)-2-methyl-pyrrolidine. Examples of suitable ligands for the reaction include, but
25 are not limited to p-dimethylaminopyridine, pyridine, 3-picoline, 4-picoline, 8-
hydroxyquinoline, 7-methyl-8-hydroxyquinoline, 7-n-propyl-8-hydroxyquinoline, 1,10-
phenanthroline, and 2,2'-dipyridyl. The preferred ligand is 8-hydroxyquinoline, which is
used in an amount of from about 0.02 to about 2.0 molar equivalents relative to the 1-[2-
(6-bromo-naphthalen-2-yl)-ethyl]-(R)-2-methyl-pyrrolidine. Preferably, the base is a
30 metal carbonate or a metal alkoxide, for example cesium carbonate, potassium carbonate,
sodium carbonate, and sodium tert-butoxide. The preferred base is potassium carbonate,
which is used in an amount of from about 1.0 to about 2.0 molar equivalents relative to the

1-[2-(6-bromo-naphthalen-2-yl)-ethyl]-(R)-2-methyl-pyrrolidine. The reaction is
-19-



wherein Ais selected from 10wherein: is O, 1, or 2; is 0, 1 or 2; R3is
hydrogen or |ower alkyl; is 1 or 2; 15R4is hydrogen or |lower alkyl Xis O,
S. or NNR8, wherein R8 is hydrogen or lower alkyl; is 0, 1 or 2; R5lower
al kyl or cycloalkyl 0, 1 or 2 5R6is |ower alkyl; is 0, 1 or 2; and

Ris | O%Ec%&ééﬁ %%Ea%%qérﬁ%éri{ug’ﬁgf%\%oialr lofg%nﬁ:asrdl\}%ﬁt. Hﬁ)&ﬂﬁfl&dof’%ﬁﬁﬂlgi ng to

t he Schene
solvents include but are not limited to N,N-dimethylformamide, N-methylpyrrolidinone,

N,N-dimethylacetamide, pyridine, 3-picoline, 4-picoline, and the like. The preferred
solvent is dimethylformamide (DMF). Typically, the reaction is accomplished under a

5 nitrogen atmosphere, and the reaction mixture is heated to temperatures of from about 100
°C. to about 160 ° C. The reaction typically can be accomplished in about 10 to about 48
hours. When the reaction is completed and cooled to 25 °C., a non-water miscible solvent,
for example ethyl acetate, is added. The organic solution is washed with a brine aqueous
solution, for example 25% NaCl solution or other suitable salt solution several times. The

10 organic solution is dried, and concentrated to dryness to give the product.

Alternatively, a 2-(6-{2-[(2R)-2-methyl-1-pyrrolidin-1-yl]-ethyl}-2-naphthalen-2-
yl)-2H-pyridazin-3-one active agent can be prepared according to procedures described in
US 7,153,889, filed on Oct. 22, 2003, at least in, for example, the general procedures and
Example 31, or any other suitable procedure for providing a stable active agent. Briefly,
15 for example, a 6-bromo-2-naphthoate is reduced using BH;-THF to provide the
corresponding alcohol. 6-Bromo-naphthalen-2-yl-methanol is treated with 3(2H)-
pyridazinone, copper powder, and base to provide 2-[6-(2-hydroxy-ethyl)-naphthalen-2-yl

]-2H-pyridazin-3-one, which is activated with a sulfonate, such as tosylate. (R) 2-
methylpyrrolidine that has been prepared in accordance with the foregoing steps (a) to (e),

20  with or without optional steps (f) to (h) and reacting the (R)-2-methylpyrrolidine L-tartrate
with a base to provide (R)-2-methylpyrrolidine is provided, and the sulfonate reacted 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-
25 (2-methyl-pyrrolidin-1-yl)-ethyl]-naphthalen-2-yl}-2H-pyridazin-3-one, comprising the
steps of:
(la)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
(Ib)  optionally removing the hydrogenation catalyst from the mixture;
30 (l¢)  dissolving L-tartaric acid or D-tartaric acid in the mixture to form a

solution;



The coupling of carboxylic acids with amnes is wi dely described in
literature and the procedures are known to those in the art (For reaction
conditions described in literature affecting such reactions see for

exanpl e: Conprehensive Organic Transformations: A Guide to Functional G oup

Preparati ons, d qn(ﬁlj Q%Iq_ ey New
Yor k, NY. 199 %[ﬂ %Iq%/stcﬁlgélng )C@?XL c acl cé#%gn%?%gtﬁﬁyl rzrhsformed
to the rd3pathtefmnathedehutionpugh coupling with (R)- or

(S)-2-nmethyl pyrrolldl nc that has. b prepared i cord th the
foregoi ng st epse)( a)isd! %}m(géF ?W?‘laﬁmS?ﬁagt’ﬁﬁggp?ﬁtﬁ?li“ﬂﬂ%ﬁ't%@% ??Wb’to (h)) and
reacting hAagyibRroRsinBbhyiRYd: bRd i dine L-tartrate with a base to provide

(R) - 2- et hyl pyrrol i di ne. Any suitable coupling agent can be enployed to

ef f eci 20the t(R@ns feontaatingthe (Kb?l I@etwipyreolabnmhtm@fatee@@emb@elw kegm (R)-2-
b |.d
. (3 _ di bt 5(18'?%‘%‘%’8 %sa?ésﬁ OLEHRY ?dél&gt’jgd&%' %g’ m’[lﬁ%gr ocaﬁ?%e)t? fWD%C EDCI), |

- [ bi s(diyaes hy ke ()ebthylsaelidmel H 1, 2, 3-tri azol of 4, 5-
b] pyri di ni um 3- oxi dhexaf | uor ophosphat e ﬁl | ATU),

1- hydr oxy- 1, 2 (éa)be rpz)@yqrpggg;fhm(qqggﬂ)anesu fonic acid 6-bromo-naphthalen-2-yl ester to

0- benzot rj ;ijt}%le -tetranet hyl uronium tetrafl uoroborate (TBTU)
and the I| can e WelT be enpl oyed to affect such transfornation.
5Thet@ is no r(ab)tl Qelioaung Retgbinioed-vinnl-paphtiatene atitr &) @Fmethglpyodolidme ot 6S)e

enpl oyed, provided that it has no adver e effect o action or the
reagent s %W@%&ngoaﬁ@etuhﬁ{e nresepegfd-RuslihivmHa proya M]g(é E’E‘W‘éast to sone

extent. EF ggﬁ 2t ??1 &F;l]tj:)? %yﬁaﬁéﬁné 81 yeles-vidMio-nahinet oL eBtdang. (DCV

di oxane, ally, a base is used with thé coupling
agent . Trﬂ&SFmeﬂlgl pya'rqdailma,audlar restrl ction on the nature of the base used in

e ESSLZ‘QZmﬁ?&ﬁeae%émgﬁ%%‘iﬁ%%é%aﬁﬁ@%aﬁ%@&@yf MRt pTRE4OF aie and
di i sppropyig %’MAZ‘?{{IB-Q)%C tepovidee-1d Ezg(z -TBeyl-BResidA 1cANthakSaph@eRnOVEr @

wi de range 0 eratures, and t precise reaction tenperature is not
critical yp2HHeyridavieni-pam. i's convenient to carry out the reaction with

heating from |en t.e r reflu required for the
reaction nmay a %\9&?&0 ?}?y %’ghgl& lﬁléethe Sﬁé’nf@?act ors, notably the

reaction terrpqqgt urgcrgigllizhg tH@IsUIa&dC(TR)-Qhﬁeth?l@gﬁah@me quw,, a period of
from0.5 h to several days wll usuallﬁ_ﬂsufflce to yield the am de

deri |h vati ve. (;g) l@ﬁféa@gethﬁ restystpherdd & @?@legﬁéll‘f)‘ﬁ%batﬁ’éﬁt? ANGf
6- 1 .
(5 oy nangy e g epal o T il 1 - 1-51) et hanone 1 s

2- (1H- benzot r i Aaditiodally lihe hlﬂucﬁo%étbﬁrfeaﬂﬁinlwdidﬂd 6firomv naphithilendrydhesteat e, 2. 3
m N may be obtained by: providing 6-bromo-naphthalen-2-ol; and reacting 6-bromo-
naphthalen-2-ol with a suitable trifluoromethanesulfonic reagent.
Exemplary compounds that can be produced using the methods of the present

25 invention include:
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et hyl di i sopropyl am ne, and (R) or (S)-2-nethyl-pyrrolidine that has been
prepared in accordance with the foregoing procedures, is prepared in 10 nL
DVF is stirred for 16 hours at roomtenperature. The mi xture is then
concentrated to dryness and 50 nL ethyl acetate, 30 nL water and 20 nL
NaHCO3 aq. (10% is added. The aqueous phase may 25then be extracted wth
50 nL ethyl acetate and the conbi ned gwrganic |layers purified with colum
chr omat ographﬁﬁ i.,bi ca. The pro Tt i ons may be concentrated to
dryness and twice with nh-diethyl ether/heptane 1/1, and the
resi due dri under guomgi 50 C. Practi da-fvt\ﬁﬁ met hod with

(R) - 2- et hyl pyrrolidine or -2- met hyl pyrrolidi pr epar ed in accordance
wi th the net heds gdescri bed herein WI||““’

(6- hydr oxy- R-2-y1)- (2R ol i di n- I-yl) met hanone or

( 6- hydr oxynaphtfial yl)- -p |d| n-l-yl)-met hanone, which may
then be used to produ eoﬁ\l" m ne- § r ecept Oﬁ@ ds. In order to
make t he histam ne-3-receptor tigands, the foreg0| ng (R or (8)

internedi ates are reacted with an a co of the fornula 110-A (wherein A
is defined as oto form an e synt heses of ethers are wdely
descri bed i 6kl eandthepoeur arek wn to those in the art.
(For reactionoconditi P@eélbe e li 5 affecting such
reactions see for exanple npr ehensi ve Organl c Transformations: A Cuide

to Functional Ggoup Preparati ons Edition, Richard C. Larock. John
Wley & Sonzm’:ﬁ k, NY. 1999) ’?@ s nsfor mati on can be affected by
enploying r io ition vvhlch'ar nly ytilized in the so called
"M tsunol ni P&acti on™Wichi known to t @ NiNthe art and widely

descri bed (Hughes, David L. The; M tsunobu 10reactTon. Organic Reactions
(New York) (1 2) 42, 335-656.) Cong@jtions enploying a trial kyl phosphi ne
such as tri '\h‘t%phlne trlph ine and the |like and a

oxiyl

di azoconmpou m (DEAD :
di i sopropyl i car ) (opti onatd ymer bound), tetranethyl
azodi car boxam de and the |i tn a sol vent comohty used in such

t ransf or matl ons Qi k% tetrahydrofi L\f t ol uene, 15di chl or onet hane and
the Iike. S no particul ar B'\rllthl on on the nature of the sol vent
to be errplo e pro ed thai i 5 nover,\§e ffect on the reaction or
the reagents’i nvoI ve it can diSs& ve reagents, at least to
sonme extent. The reactl on can take Iace over a w de range of tenperatures,
and the prems reggtion tenperat dwot critical to the invention.

Anbi ent te -@ t"@\]{r\&to reflux i approprlate. The tinme 20
required for lthe Te ion ! al so vary L1(I§;apendi ng on many factors,
notably the reaction t@nper”a ure and the na‘t’ ur en t he reagents. However, a
period of fromQ.5 h to several days w|II usually suffice to yield the

desired conp As an alternativ foll owi ng synthetic approach may
be used: S As shovin,_j 2, starting alcohol 11O A,
wherein A Fs as des ove, s reactﬁ he met hyl ester under

M t sunobu reaction cond|t| foll owed by cl eava -of the ester. The
internediatelygorned acid is then upl ed vvlth(R) or (S)-2-

met hyl pyr r Ghislt @hi ch has bee)@)’? ed |n accordance with the foregoing

t he (R)-2-rretf’hy| pyr othimey tartrate to provide
(R -2-methyl pyrrolidine or e (9)-2- rrethylpyrr0|d|ne D-tartrate with a

base to provi (S) 2- et hyl pyrrol |SE1| ne to arrive at the desired conpound.
Suitable c g~v&gents and ¢ Oare described above.

steps (a) to (le) 4 th or wit#iodt stegs (0 to (h)) and reacting

Thus, one e f the |nveh‘t“ﬁ tes to; processes for preparing a
locorrpound of for OAIII-A DEMTNNe vari abl es are as set
forth, bove conpri si ng (l'a) hydrogenati 2-methyl pyrroline in a

m xture conpri sing an al cohol 'Sol vent and a hydr ogenati on catal yst;

-22 -



15(1 b) optionally renoving the hydrogenation catalyst fromthe m xture;
(lc)dissolving L-tartaric acid or Dtartaric acid in the mxture to forma

sol ution; (1d) crystallizing (R -2-nethylpyrrolidine L-tartrate or
(S)-2-nmethyl pyrrolidine Dtartrate fromthe solution; 20(le)isolating the
crystalline (R -2-nethyl pyrroI| L-tartrate or (S) 2- net hyl pyrrolidine
Dtartrate; Q )contactlng »R)gDZ rnethyl pyrrolidine L-tartrate with
a base t@ﬁfﬁa my(R.-2- et hyl py ee base or contacting the
(S)-2-nmet hyl pyrrol # t’artrate Wlt as&f form

(S)-2-nmet hyl pyrrolidine; 3a) contactlng a cag?_ xylic acid of the
followng formyla 0 OH HO ' wth either (R - or

(S)-2-net rolidine, for a ti an under conditions sufficient to form
the corres }ﬁg?’ﬁ@ﬁ@m de napht hgr™ 27 - (3b) contacting the
am de napht hof \Wr"ﬂ al c *sfbff HO- A, wherein A is as described
above, for a tine Qggconﬁltlons Hie to provide the
correspondi ng ani de € This nmethod may optibrally further include the

steps of: 5(11)recrystallizing the isolgted (R)-2-rmethyl pyrrolidine

L-tartrate_or -3 methyl pyrrolidi taktrate; (1g) isolating
t he recrysﬁigbLl R) 2- met hyI pyr I ﬁgwp«;artrate or (S)-2- '
met hyl pyrroli i ne LILarLr,Qt and (1h1)\,3o€9u,apa |y repeating steps
(1t) and (1g). 10Andt HEr™ eh{tg di ment reI ating to prooesses for the
preparation of conpounds of fordftla 111-A: :

5 WO 2005/117865 also describes histamine-3-receptor ligands that include a 2-

methyl-pyrrolidinyl moiety of the following general formula III:

O-A
N

N
1)/ II-A

wherein A is selected from:

R3 RY
N7 (CH ) N ?<\N/\(CH2)m/\
Ny
" Al t A2

7

R2 rL
\h@\ [E]i/\ r Q;\/
o
N
p |6 s
A3 R A4

10 wherein:
m is0, 1, or2;
n 1s0,1or2;
R’ is hydrogen or lower alkyl;
t is 1 or2;
15 R* is hydrogen or lower alkyl
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OAIlIlI-A wherein the variables are as set forth above, conprises:
(l'a) hydrogenating 2-nethyl pyrroline in a m xture conprising an al cohol

15sol vent and a hydrogenation catal yst; (I'b) optionally renoving the
hydr ogenation catalyst fromthe mxture; (lc)dissolving L-tartaric acid or
D-tartaric aciy in;ffesmy Wewh&elfnqiis%ﬁ &8batt 6r9Bwer alkyl (1d) o
crystallizing (R -2-nethylpyrrolidine L- ¥ rate or Sg 2- et hyl pyrrolidine

20D-tartrate forom tlhé,]s«ml;ltlon (le)isol atlng t he crystalllne
(R)-2-rrethy|p 5roI|d|ne tartrate or (S)-2- nethylpyrrolidine D-tartrate;
and (2a) contl%‘éf?latlllﬁyyloﬁg 1 n%ﬂ nethyl pyrrolidine L-tartrate with a
base to form (R) - 21, Mt hyl pyrrol idine free base or contacting the

(S)-2-net hyl pyrroI|d| ne D-tartrate with a 25base for form

(S)- 2 et hyl pyir ol iigllower aksh) contacting an ester naphthol of the follow ng

formula 0 HO JLOCH3 th an al cohol of formula HO- A wherein Ais as
is,0, 0r2 and . S v

previ ously descr | bed,”’ ’a tinme and under conditions sufficient to form

t he correspondi/ng e§to®\reralklstler; and (3b) contacting the ester ether

with either (R- or (S)-2-nethylpyrrolidine, for a tinme and under

condi t i orSomspiuhticbefotmbia IfIox oud beprpireé aandihg ¢ @eiSdeerat her . 5Thi s met hod
may optionally further include the steps of: recrystallizing
the isolated (R)-2-nethyl pyrrolidi neCUEMEtrate or (S)-2- methyl pyrrolidine
D-tartrate;

Feoncisone

HO-A HO-A

10 A-O II II A-O I I

The coupling of carboxylic acids with amines is widely described in literature and the

il

procedures are known to those in the art (For reaction conditions described in literature
affecting such reactions see for example: Comprehensive Organic Transformations: A
Guide to Functional Group Preparations, 2nd Edition, Richard C. Larock. John Wiley &

15 Sons, New York, NY. 1999). 6-Hydroxy-2-naphthoic acid can conveniently be
transformed to the respective amide through coupling 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. Any suitable coupling agent can be employed to effect

20  the transformation. For example coupling reagents like 1,1°-carbonyldiimidazole (CDI),
N,N'-dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropy1)-3-ethylcarbodiimide
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(1g)isolating the recrystallized (R -2-nethylpyrrolidine L-tartrate or
(S)-2- methylpyrrolidine D-tartrate; and 10(1 h) optionally repeating steps
(10 and (19). Particularly preferred conpounds that can be prepared
usi ng the nethods of the present invention include:

(2-met hyl - pyrrolidin 1-y1)-{642-(1-net hyl - pyrrolidin-2-yl)-et hoxypnapht hal e

n-2-yl | et panORforiad @c Il R iR T r{or)xqétmbﬁb]?:mlpw)mmmm fal en-2-y1] - (2
i e

- et hyl - pyrro anone;

-i sopr opy! bpyl]nénlnmrhOﬂdlydxeﬂw9mmhat¢a(Héﬁlﬁ Mhydrqxa=lnbd-hgnzopizeelel i di n- 1-y1) -

met hanone; >N

"ot perai ey Do BB RLYANAN, Nojerpmeiiysm e perobgrge ([BTY),

20net hanonand the like caAlaqualﬂeMegrbelamphiyectwrﬁ:ﬁfwtmdsh trdvaformstyonbe prepared from the
(R -2- nethylpyrrolidine or (S)-2-methylpyrrolidine produced in accordance

W th the met hogﬁxs%%% hgﬂgﬂ%}%rsﬁﬁalonﬁ)nqﬁesr?altlﬂggfjthé Qolbae 2%%2@%7 ﬁ“A' :

SpeC|f|caIIy ose I cation are conpou e general
formul a | VprpiRasd thRAf hasne Makdvexsé- e(ffébﬂ%)thmemno'ﬁ\ﬁrﬂﬁ reagents 1raf|odletl gd that it
phar maceut i ¢

ot o1 e WHEASSO Sh KRS bl iRt e b AR i
Y- (Cl R4) n, bRIFgdehipiongithne ADEM), dioxane, THF, and the like. Typically, a base is used w1th
the coupling agent. There is no particular restriction on the nature of the base used in this
10 stage, and any base commonly used in this type of reaction may equally be employed here.
Examples of such bases include triethylamine and diisopropylethylamine, and the like.
The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. It is convenient to carry out the reaction with
heating from ambient temperature to reflux. The time required for the reaction may also
15 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 amide derivative.

One exemplary procedure for the preparation of (6-hydroxy-naphthalen-2-yl)-(2-
methyl-pyrrolidin-1-yl)-methanone is as follows. A mixture of 6-hydroxy-2-naphthoic
20 acid, 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate, 2.3 mL N-
ethyldiisopropylamine, and (R) or (S)-2-methyl-pyrrolidine that has been prepared in
accordance with the foregoing procedures, is prepared in 10 mL DMF is stirred for 16
hours at room temperature. The mixture is then concentrated to dryness and 50 mL ethyl
acetate, 30 mL water and 20 mL NaHCOs3 aq. (10%) is added. The aqueous phase may
25  then be extracted with 50 mL ethyl acetate and the 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
30  (6-hydroxy-naphthalen-2-yl)-(2R-methyl-pyrrolidin-1-yl)-methanone or (6-hydroxy-
naphthalen-2-y1)-(2S-methyl-pyrrolidin-1-yl)-methanone, which may then be used to

produce histamine-3-receptor ligands.
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when either X or Xa are N, then R2 is para to the Y-(CHR4),,,-Rlgroup; each
R3 is: independently H F, d, Br, |, OR1, NR23R24, NQZ, , CF3

Cl- Ceal kyl, C(=0)R21 , CO2R21, or C(=0)NR23R 24; or Swhen R3 is ortho to
R2, and R2 is (i), (ii), (iv), (vi), or (ix), then R3 and R14 taken
together may form-(CH2)s-, -Cl122- , -ZCH2-, -ZCH2CH2- or O 2Cl-12Z-;
wherein Z is O, R2 is (|v)
(v), or (V|||)In?ﬁgﬁxﬁg&gHmﬁgignﬁgggﬁ&?ugﬁghﬁsQBgﬂﬁ?%?ﬁE?)632 , -CH2z-
-ZCH2-, - Z@epGidiatesgre ©M2@H2h an geolbdoftbe Omuliaﬁ(bﬁtmetqm Rasd mddez is

i) th |
o), | 8o BM iR BESRROH M IR RecaRale g EA: L g
R3 and net@modedurx$ are khem @2hesadn RS ana(lFenreaqj@etchMtlmweiomubnd inRit@atuieeach R4 i's
i ndependent

ein 0 .S optional
Sber T But it gt gy foSamberg ot pehdisiy R R kb PtitBud: 3, PPy 0" Y
aL yl, | z;r ?/'(allllké/ﬂO JFuh&ioanla@owp Prdﬂ@ﬁ%rﬁp&ﬂlmﬁ&dﬁyMChﬁﬁ@X%Zk John @G&Rlzi | \Iim?r ein
t he al ky etero or het erocycl oal ky
group is dﬁw?ﬁ%a?*vxgﬁﬁs Spbﬂ@ﬁ ‘P%C%ﬁﬁﬁgé&Sﬁb%ﬁmE@ﬁTQrﬁﬁﬂ’R14 are
each i ndepRngiais whith ar@orﬁi@@hﬂﬂﬁhhze@rlﬂ khe saeyledl BHlsuhobu Corkib@XWhich i 1s
S(=0)y-C -C6al kyl, cycl oal kyl het er ocycl oal kyl , .or heteroar

B RL
1213c, andRYAO e ip gherpr %éé\s%ﬂné?f»ﬂﬂgﬁdﬁugf@i»%&i kyfhe Mrtsmé and R14
taken p Og%ete%n by E&}ué ﬁ@dcﬁ@ﬁsf{wawaat&msabm wb3%5m$da%yon§@ﬁgg9g‘§%ct ed form

a fused pheng I eny yrrolyl, ‘oxazdl pyrid cycl oal kyl

ring; or Rud Ylahﬂipm@lsucb as MWMSW%HIMIWQPW aﬂérﬂ,lq-‘\ll@ andadidqPla, taken

t oget her g
Rt Co- o DaESTART AR R R ALY, Ao DRl ARARRRNGE BIADE
t oget her vGDpttDnalﬂnepcdan@dnum)ommoethﬂu agbricaienxamids aad thedtkedn h solreny

ria, 0 R anaer SR B Rt R IR ST ERORE, P2 " T

15  dichloromethane and the like. There is no particular restriction on the nature of the solvent

3" )

to be employed, provided that it has no adverse effect on the reaction or the reagents
involved and that it can dissolve the reagents, at least to some extent. The reaction 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
20 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

HO A-O
(0]
o0 .,
25 A-O

226 -
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| c are taken together with the carbon 30atons through which they are
connected or to which they are attached to forma ring; and -31 - wherein
t he fused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, or cycloal kyl
ring is optionally substituted with 1 to 3 R2 groups; Iti5is H Cl-C6

al ky' C( =0) F%gzsh&% B?geheﬁ% zagtaﬂﬁf‘gm&ﬁlsmbeﬂc\%hé@d m%edagﬁmemébo% i, d,
Br, 1, - al kyl optionally

s ubst it U't‘éfadte‘(llll\/‘tlﬁl tﬁRﬁﬁaxh}d:EstéiaJrEilekbmzunob@ZemOa Icmydlybr;s followed by cleavage

C3-Crcycl C4al kyl to 7- dh | Co- Caal kvl
et Pt et e aar ey At A g R Y20y oree) ro1.
CCRR21, NR2Y

o) NS Rl SRS B py MRl e R%*%Q?*ﬁ%ztsgzsagm -

01 Céal ky{e) (Wathy)r wndmutaqpyuoaaﬂls;dps (Rae th) R teactingdbpehdenethy lnyiwlidesildue of an

an no aC|d the oxy| t d; h
s and e 8T 85 Y RROIY e B0 by dRiRAS R K AR RIS CRoE
and R24, tartrate withQgigdsB &y pﬂMvidB (SPB-nibthylpgeslidiie) o dreivivhi the dediey cangoatd.ached,

forma 3 to 7 menbered 15heteraocyclic rlngﬁo ptionally substituted with =0;
R25 is cﬁu@dqbR@Mphnauawnts@”rdcamféwoawllede?@r dpbo¥e.- 1, C1 - cpal kyl, aryl, or

al kylaryl; R27Fh{1§ oh Qﬁlbgéh{ngﬁfaé)tl?}{é 1nv'g}1ﬂ1§rb1]elaigs tg%roc%sse? forﬁa éél@ 321 is

attached via a ni'trogen atom and mis en Rl is
attal@hedcumgomdaﬁrfbmulaﬂd)m nis 1, 2, or 3; qis 0, 1, or 2;

O-A
Yo

N

Q/ 1I-A

wherein the variables are as set forth above, comprising:
(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
15 (Ib)  optionally removing the hydrogenation catalyst from the mixture;
(I¢)  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;
20 (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;

25 (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 naphthol; and
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sis 1l 2, or 3 andy is 0, 1, or 2. 25Specific exanples of such conpounds
that can be prepared using the 2- nethyl pyrrolidine preparation nethods of
the present invention include:

2-nmet hyl-6-{44(R)-2-nmethyl-3-((R)-2-nmethyl-pyrrolidin- 1

: élllz I- 5;?8?2{% l{?’l%en%hhta%tﬁrﬁ)ﬁ}% 'aﬁilr Oll{ﬁpgﬂigp%i[h B ﬂcghgl of fomiula Hf(l) -A, wh)erem

- 2- met hylA &Hs d3@piped d&zuenfo%-a@m&; arfil-undae cbndltlons sufﬁ01ent to prov1de the

hl oro-4-[3-((R) -2-nethyl -pyrrolidin- 1 -y1)-propoxyl-phenyl) -2-methyl-2H

pyri dazi ﬁogfesmﬁémg agn@ey et hyl-5-{4134(R)-2- met hyl - pyrroli din-

1-y1) - propoxylrHhepmbd 1 ?Hﬁ%Bhﬂ@%hﬂhénn&ﬁ&ﬂheﬁescﬁ

6- met hy1-5-{4134(R) - 2- met hyl - pyrrolidi n-1-y1) - propoxy] - phenyl

- 2H pyri dazi n-(Bf-)oneq:crﬁstai'htmhlg lheasolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-

{4134(R) - 2- ol idin-1-y1)-propoxykphenyl} -2H pyridazi n-3-one;
{4434(ﬁ8tgﬁﬂg¥ﬂyfx @t@@@fdln 1-y1) - pr opoxy] - phenyl }

- 2 pyri di n- 2- Yoy Hipystidaké RecdstaliRd (RP2 et dlidayd Ldhida®-ot Ipy-2- { 4-

[ 3AR) - 2- nethy¥-5§rrollé%% 1- y%f propéx%] phgﬁg?H - 2H pyrldail% 3-one ;

2- ( 3- met WythylpyirelidingDytatfrags; an

(443 ((R) - henyl | -2Hpyri dazi n-3-one ;
6- met hy1- 5- {Zﬁiﬁg(g%ﬁﬁg ﬁ%ﬁﬁ % 8$]§f h%ﬁ) pr opoxy] Thenyl }

-2-pyri di n- 2- yAnoZiidr eﬁdbp&mhdﬂlafdlaﬁm@ topeicesses for the preparation of compounds of

6- met hyl- 2- (3- et hyl -pyridin-2-y1)-5- {4434(R)-2-nethyl -pyrrolidin-1

-y1) - proﬁ@%?ﬂ Hﬁéﬁyl } -2H pyridazi n- 3-one;

6- net hy1l- 5- {4434(R) - ¢ hylepyrrolidin-1-yl)-propoxy) -phenyl }

- 2-t hi ophen-3-y1-2 n- 3- one;

155-{4134(S) - DyeE ol i di n-1-y1)-propoxyl - phenyll-2-pyridin-2-y1-2Hp

yridazi n-3- one; ((R) -2-nmethyl -pyrrolidin-1-yl)-propoxy]-phenyl}

-5-pyridin-2-y1-M, 5-di hydr o- 2Hpyri dazi n- 3-one; 6-

(413- ((R) -2-met hyh=pyrrolidin-1-yl)-propoxy]-phenyl}

-5-pyridin-2-y pyri dazi n- 3-1IR2Aone;

wherein the variables are as set forth above, comprises:
(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
15 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)  ecrystallizing (R)-2-methylpyrrolidine L-tartrate or (S)-2-methylpyrrolidine
20 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
25 base for form (S)-2-methylpyrrolidine;

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

HO



2-(2-11uoro-ethyl)-6- {4434(R)-2-nmet hyl -pyrrolidin-1-yl)-propoxy] -phenyl)
pyri dazi n-3-one ; 6-

(3-fluoro-413-((R)-2-tnet hyl -pyrrolidin-1-yl)-propoxy] Thenyl

- 2H pyri dazi n- 3-one; 4-nethyl - 6-

it (5 2 gl dhod e SRR G TR

- phenyl a2dupder coddiiionsS3utfivient 2 fmﬂnhhd: edkresponding ester ether; and

3434(R) - 2- net -pyrroljdipn-1-y1)- - ph .

o2, 5.5, 71 ot FHy AT O SE oy sy Bk E0oRe 2-peylngpglidise. or a

{4134( R) ’u?ner@ﬁi%her%ﬁﬂlﬁbhgéﬁﬁ&eﬂt@) 'f&‘irp%)&)ﬂ}regp@tl&'ﬂg'ann@é'btﬁé&* I dazi n-3- 300ne;
2-[3-((R)-2-nmethyl-pyrrolidin-1-yl)-propoxy]-5-(6-o0xo- -di hydr o- pyri dazin

-3- yl)- benzoﬁihtsrmcttbq»d may Rptiyrcitlytyrthednymoluds-the steps of:

L 2 e Sl DTGP AR P AR B g -3 one
-2H pyri mympy?nolgﬂﬁ: D@arapgtemat hoxy- 4134(R) - 2- rret hyl - pyrrol id
in-1-yl)-propoxyl - phenyl | - 2H pyridazi n- 3-on

6- 14- 134( R) 2 (16t hg,qolemagﬁl@ﬁ Iiealiyﬁtahhzyciyﬂ)p% ﬁ}?&éﬂﬁ}iﬂi@ﬁ}ﬂ‘}twmﬁﬂi@w1 di n-2

-yl-2H
6- 16-[32%’%‘[@;@@1@%193%% n 1-y1) - propoxyl - pyridin-3-yl|

- 2110pyr i dazi (ithd- ovptionally repeating steps (1) and (1g).

6-14-[34(R)-2-neth pyrroliclin-1-y pr y , 2,2 -tr
f1 uoro-ethyl)? art@ul\é&m?fﬁréedzq%nwﬂlﬂﬂé\ﬂ ?ﬁnéP %Ilaf%P usi gghe rhethods'of e
{4-13-(( lidin-1-yl)-propoxyl-phenyll -2 -(2,2,2
-trifluo oeséltgﬁ?%mgrll—l-%%dgyrl dazi n- 3-one; 5-

{ 4434( R) {2nmtyiryplyerplidinell-y1oH {6 I{yﬁl)eﬂp'ﬂ-ppnﬁ&dﬁn@a}elmythpxy] -naphthalen-2-yl}-
-3 4-di aza-bi c cIo[4 2.0]oet-4- en-2 -one; 4- {443

(R) 2- }Fﬂ’ilP %yrrol i di n-1-y1)-propoxyl - phenyl }
-2, Ia 1RGY-0LyaRept AlpHlRWLL HaRi (D - heth@RByrrolidin-1-yl
156- {413 ( ) 2 me pyrrolldlir;:)t p311) groglgx(y] Sﬁgng’(rml -1y
-4,5-di h hﬁ-nghﬁ,pyrl dazi n- 3- one;

Ca s g GBS DR R B R RIE L oy o
i di n-1-yhetiphor®xul- phenyl | -4, 5 -di hydro-2H
[6-(1-isobutyl-piperidin-4-y1o0xy)-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

GY)

n
R? X
X/)\Y—(CH RY—R'
25 m v
and the pharmaceutical salts thereof;

wherein:

R'is or ,
X and X? are each independently CH or N;
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20pyri dazi n-3 -one;

5,5-di net hyl-6-{4134(R)-2-tnet hyl -pyrrolidin-1-yl)-propoxykphenyl} -4,5

- di hydr o- 2Hpyri dazi n- 3- one; 6-

{4434(R) - 2-met hyl -pyrrolidin-1-yl)-propoxy] - phenyl }

-2-pyridin-2-yl1-4,5-di hydro-211- pyridazin-3-one; 256- {3,5-difl

nor 0- 4434(R) - h yrrolid in-1-yl)-propoxy] -phenyl} -2H pyridazin-3-
one; 6- {Sﬁws—sﬁpg'?gf%gﬁgsh( R)-2-met hyl -pyrroli d in-1-yl)-propoxyl-pheny
-2H pyriclRZs n-3- one; 6- {3,5-d ifluoro-4134(R)-2

-nmet hyl - pyrrolidin-1-y1)-propoxyl-p belly!) -4,5-d ihydro-2H

30pyri dazi n-3-one; 5-methyl-6- {443 -((R)-2-nmethyl-pyrrol i d
in-1-y1)-propoxypphenyl } -4,5 -dig'Aydro-2Hpyri dazi n-3-one; 5-methyl-6- {
443 -((R)-2-nethyl -pyrrolid in-| -y|1)-propoxy]-ph enyl } -4,5 -d

i hydr o- 2Hpyr4 dazy;n- 3- one; 0 N O N

I(R)-Z-methy%- e hyl - pyrrol id

~ah enyl JR¥®4, 53 r o- 2Hpyr iRz n- 3yoneR 52-

{443- ((R) - 2-nerhyl,-pyrrolid in-1 -¥3)-propoxy]-phenyl}g14

- 6- phenyl- 2H pyr 3azi n- 3-one; 6- hyl -2-{413

AR) - 2- et hyl - pyrgigpl i di n-1-y1) - pr op8ly] - pheny11- 2H pyri (éi:p,)zi n- 3-one; 2-

{413-((R -2-merhyb-pyrroli din -1g%1)-propoxykplicnyll" -2H phthal azin-1

-one; 2-{413-((R)}-2-rn ethyl-pyrro|d in-1 -yl)-propoxyl -phenyl)

-6-pyridin-3~y1-3]11-pyridazi n-@ ; 103-net hyl -4-14-134(R) - 2-net hyl -pyrro

di n-1-yl)- poxyl - phenyl -6 zol o[ 3, 4- d] pyri dazi n-7-one;

8-[3- ((R) - 2- netlhyl -lpyrrolidin-I - opoxy1-5, 6-di hydr o- 2H benzo[ h] ci nnol i

n- 3-one; 5- #34(R) -2 Prolidin-1 -y1)-propoxyl -phenyl)

-2H pyri dazi n- 3-one; 5-ethyl-6- {4-[i8-((R)-2-nmethyl-pyrrolidi n-1

-y1) - propoxyl - phenyl } -2H pyridazi n* 3-one; 158-[ 3-(2-nethyl -pyrrolidin-

1-y1) - propoxy] § da, 5, 6-tetrahydro- benzo[ h] einno lin-3-one ;

6- { 2- met hoxy- 44 X)( R) - 2- net hyl - pyrrol 1'di n- 1-y1) - propoxy] - phenyl }

- 2H pysi dazi n- 3-one; 6-{2-fluoro-4434(R)-2-nethyl-pyrrolid in-1

-y1) - propoxy) - phenyl | -21I-pyridazi n-3-one; 6-{443-((R)-2-m ethyl -pyrrol

idin- 1 -yl1)-propoxyl-phenyl} -2-pyridin-2-yl-2H pyridazin-3- one; 206-1443

-((R-2-methyl-pytroli din-1 -yl)-propoxyl-phenyll g2

-4-pyridin-2-yl- 4|, 5-di hydr o- 2H py}ri dazi n- 3- one;
o) N

~ O

in- 1 -yl)

(vi) | (vii) (viii)

or

wherein:

when X and X* are both CH, then R? is meta or para to the Y-(CHR‘*)m—Rl group; and
-30-



6- {4434(R)-2-nmethyl-pyrrolidin-1 -y1)-propoxyl-phenyl} -4-pyrid
in-2-yl-2H pyridazin-3- one; 8-[3-((R)-2-nmethyl-pyrro lid in-1

-y1) - propoxy] -5, 6-di hydro-314-benzo[ 1] ci nnol i n-2-one; 255-

{4434(R)-2-met hyl -pyrrolid in-1 -yl)-propoxyj-phenyl} -2H pyridazi n-3-one;
2-r1r;9thoxyrrethy1 5 - {413 -((R-2-nmethyl-pyrroli d in-

-y pr opo %@ 2 R (Rt

et hyl- 34( Rg‘%{éé]eﬁg%%llpy??é{ h%ﬂl‘-ﬁnr's}?ém?@thiJgr(opoxil Fsgfr1eny11 21-1- pyridazi n- 3-
one; 305- ¢ahR{R)-2-net hyl - 34(R)-2-rnet hyl - pyrrolidin-1 -yl)-propoxy]

- phenyl } o) 28 _ 1
-((R) -2- inéeiﬂega/enw%%hg:l BiI 6?1 ]glrzgpoxy? b Ig’n@ﬁgocl gg?_lla},r %1_02}{; 3- on e
2- met hoxynéOWioBC(ﬁ‘Q)Nﬁinwor4434( R) - 2- met hyl - pyrro | i

? I2 n rrét y1) - %ﬁ%ﬁ?xéyrt%htﬁg%h%d }%yﬁ\ﬁ% l(]]%afk)” _(Lv?% ) F &, glﬁgxy 2p lé:,:ﬁxke}l together

-214- pyrl d@ay ford~@1);-, 4CHEL-NOXEH-; FACHO Rt OBLCHZ-; wherelesO S(O)y, or
{4134(R) - 2- rrgt hyl - pyrrolidin-1- y1) pr opoxy] - phen vyl 1- 52H pyri dazi n- 3- one;
5- met hoxy- DR rre‘P‘hoxyrret hy1- 4-

{4-[34(R) - &héﬁfwhybm&mm@l rdi RF- xécly)llv)pdrngMﬂxénhe’%hlk‘?idk&wbigdﬂ&inﬁhyS- one;
5-met hoxy-4- {4434(R) - -met h rolidin-1-y1)-propoxy]-phenyl }
- 2H pyri dafim: -§thhe: HZZ 6'2@% 2ot HICHEw ol i di

n-1-y pre lis phe! 2 3 BN kerrk
{443421)Ig) -2- %ﬁ - pyr %clfl}zl E(ljnl%n|-[k ?ywlﬁagf)goiﬁp\phgﬁil }()geft}?l:eréina |f§rzlg ClHé))fél o]

[ 4. I1 0]1) hesiH:4- , €fH2-, ofetlCHp- 0{@ E@ 2orret hyl - 34(R) - 2-met hyl - pyrrolid
In-1-y p Vs a} ? b dxd 3

155 (4130 PPt G R R ey B e
aza- bi cycl may #rth: O] hept -4- en-2-one; 5-1443-((R)-2-m

et hyl -pyrrol igdin-1-yl)-propoxy] -phenyl} -3,4-diaza-bicyc | 0o[4.1.01
hept-4- en -2-one; 6- { 442- hydr oxy- 34(R)-2-m et hyl -pyrrol

idin-I-ye- RDN 0x9l - phenyl } -2H- pyri dazi n- 3- one;

>

15 each R* is independently H, C;-Calkyl, or OR?*, wherein the alkyl group is optionally
substituted with 1 to 3 R*® groups;
R is H, C;-Cgalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heterocycloalkyl, C(=0)R*, or
CO,R?", wherein the alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, or heterocycloalkyl
group is optionally substituted with 1 to 3 R groups;

20 R" and R" are each independently H, CVI-CGalkyl, aryl, arylalkyl C;-Cgalkoxyl,
S(=0)y-C1-Csalkyl, cycloalkyl, heterocycloalkyl, or heteroaryl; '
RP R® RS and R are each independently H, C;-Csalkyl; 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-Cscycloalkyl ring; or R and R™ orR" and

25 2 or R1 and ', or R*° and R'*?, taken together with the carbon atoms through which
they are connected form a fused C;-Cg¢cycloalkyl ring; or R" and R™, or R" and R,
taken together with the carbon atom to which they are attached form a C3-Cgcycloalkyl
ring; provided that no more than one pair of R and R" R" and R R" and R RP®
and R'*? R'¢ and R'* R'? and R!*®, and R!* and R'** are taken together with the carbon

30 atoms through which they are connected or to which they are attached to form a ring; and
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206- 14-[ (S) - 2- hydr oxy-34(R) - 2- net hyl - pyrrol i di n-1-y1) - propoxykphenyl |
-2H pyridazin-3- onc; 6-{4-[(R)-2-hydroxy-3-((R)-2-nethyl-pyrrol idin-1
-yl)-propoxy] -phenyl} -2H pyridazin-3- onc; and 256-cycl opropyl- 2-
{4-[3-((R) -2-net hyl -pyrrolidin-1-yl)-propoxyl -phenyl} -2H pyri datin-3-
one; or a stereoisoneric form mxture of stcreoisoneric forns, or a

phar Wﬂceut\!v&?élh Mle%s%glﬂhérm Qhie1L pylrdBN ed?(fazolﬁr Bﬁﬁﬁﬂﬁ%r@ﬁaaﬂkﬁ% es ar e

conpounds sel ected from the group consisting of: 1443-((R) -
et hyl - pyr reptipndllygubstituted with biwpBx\arogseny| | - 2- pyrl d
in-2-y1-2H;pyr 25600fp%4- [ (S) - 2-rnethyl-3
((R) 2- n;%h§ﬁhq§ﬁ¢g¥ﬁ%(ﬂﬁ%?R %ropoxyl phenyl1l- 21 1- ggrlda2|n 3 - one;
4- di met Matﬁe-aémmtra)cezismé@myﬂsnpyrﬂxﬂ iQi By L-ORO),-QROPHYRPSHOE - 4. 5- di hyd

r o 2Hp ri 3
neny ) oGk GRRERIE Gty ooty Shpd P OBRICE Gy oligghpo?
et hyl-34( R)ir@cwﬂbdiwl€6}¢ﬁaﬂqluzitb ﬂi-iﬂlen)bb)edme&myylbalpﬂéaﬂml]cyl Iale;iyldsaza_

ey s i P R L ™

{4-[ 3- (( R eRORYRY NRYO(SOJR ,NRF C=0IDRIT QE@@OINRSH%MZF%SM‘ Cbr
i aza- blcyclo 4 1.0 ] hept - 4- 10en- 2- one;
5-met hyl - 63(®. 4( R) - 2-met hyl - pyrrolidin-1-yl)-propoxykphenyl | -4, 5-di hydro-2

14- pypi dae?abli"R23 1&9ﬂ§epe§d ?WlletG&l‘ﬁﬁl?’ary( Q);-gx)ytaa{yﬂmt hyl -pyrro |
idin-1-yl)-pro dr o- 2Hpyri dazi n- 3- one

155- net hy 1eagh &%48méfm)ldezﬁlmerfwdwfraa|arrm%a<=1d ey proxy gr@l*fé?fyh% 4, 5- di hyd
ro-2H pyrdfRzi N9 fomARE

each R? and R* is independently selected from H, C;-Cgalkyl, and aryl, or R* and R*,

together with the nitrogen atom to which they are attached, form a 3 to 7 membered

15 heterocyclic ring optionally substituted with =O;

R* is C;-Csalkyl, aryl, or alkylaryl;

R* is H, C,-Cgalkyl, aryl, or alkylaryl;

R*? is H or C,-Csalkyl;

mis1,2,3,4,0r5 wheﬁ R! is attached via a nitrogen atom, and mis 0, 1,2, 3,4, 0r 5

20 when R! is attached via a carbon atom;
nis 1,2, or3;
qis0,1,0r2;
sis 1,2, or3;and
yis 0, 1, 0r 2.

25 Specific examples of such compounds that can be prepared using the 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-

30  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;
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6- {4434(R)-2-methyl-pyrro lidin-I-yl)-propoxyl-phenyl} -21 |-pyri dazin-3
-one; or a stereoisonerie form mxture of stereoisoneric forns, or a
pharmaceutically acceptable salt thereof. 20Particularly preferred of the
foregoing is the conpound is 6-{4434(R)-2-nethyl -
pyrrolidin-I-yl)-propoxykphenyl}-2H pyri dazi n-3-one. or a stereoisoneric

sal 1t ner ot TS R R B e S S8 P e
]P :‘) re |tozr;]1r gg Lhmath&bﬁdé{ﬁfzé(?bﬂz;m?thﬁaotyhmetlﬂu?dsylhemphﬁmhelavﬂfbg,_@:py_sdmné-OBe;s ets
L0 0 KO 655l 410 BLEERISREEN Pyl o,

SCHEME 3 one; I n accordance with Scherme 3, in step 1, a m xture of

1- (4- hydro henypet hangn 3-brono-1-chl or oppropane in is

heat edgt 0 %ép@tg}éle‘?yﬁ]i ﬂh?y B‘%&d%‘@@?hgé“e’lﬁy lgﬁﬁﬂlcglﬁ) o] '%%%gh%n%get one,
and concengyidhAgl3tdedr yness. The crude product is dissolved in CHC12, and
washed with saturated NaHCO3, NaCl sol ution ggd dr'bjed over Nai}sgﬁ

Concent r at +EnmeBYpxdinsyratd [BrER g epIRFeldisr syretoroxyl-phenyli-dHs ¢ yr e of
the producyyrififgissinep 1 and glyoxalic acid nonohydrate is stirred in 15
of acetic acid at 100C for 2 h. The solvent is _evaporated, water is added
to the 10r&BEhyeSdhd3-6Eoi2ancthy-ryaolifintleyliEareeoxdgbesis 2 mmdird-Y-ZAlded to pH
8. To jphi s,ymyxtilih&menydrazine hydrate is added and heated to 100C for 1 h.

The resulti'ng solid may be filtered and washed with water. The crude
mat eri al n@pethal-2H(Soethybpyridin-SHPet24 4k 0R)-3raethil riyfrobdindyyli-plonewy]-

chr omat ogrgg%ﬁ_%h%%g%ngo 10% MeOH in CH2C12. A m xture of the product

fromstep of Nal, and R-2- 15net hyl pyrrolidine

hydr ochl oré-ohethyR5-44-¢3-G)2rméthylipyriobdinddyl)-propoy ] faheny2} -AdlisphenifeylrZFhct i on

m xture is_then I}i |tered, washed with Cl-12Cl12, and concentrated. The

resi due i sPUI6rVEE in cH2A 2, and washed with saturated NaHCOB8, sat urated
NaCl, 1dri efl{4MI-fISNazZsqy1-pncolciim ¢-aiitpraped]-pHdnel }r 2 pyritive- 2 ryd? Hoeyrdumin-Bt ed by

| SCO gradi ent chromat ography with 100% CT-12C12 to 5%eOH 95% CH2C 2 in

2- am nopr oPne and then to 10%EOTI: 90% 20CH2C12 in 2-ami nopropane to give

t he producd-{4-gR}-2eetBaperrolidih-ne Ppopeie]-phiy! be peadiver jleks-tiaydrbeHHCl sal t
by dissolving in_Me014 and adding 0.5 N HC1L in EtOH, followed by
evapor at i oY6#2iR-RN€o| vent and crystal lization from MeOH: Et 20. Thus,

o o, SO AR SRR ) oot s oy g2
(S)-6204430¢2- Met hyl - pyrrolidin-1-y1l)-propoxyl -phenyl} -21 1-pyridazi
n-3-0Nne, 7 (7 fluoro-ethyl)-6-{4-[3-(R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-
pyridazin-3-one;
6-{3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-one;
4-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-

25 pyridazin-3-one;
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-

30 one;
2-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5-(6-oxo-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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wherein the variables are as set forth above, conprising: (l|a)hydrogenating
2-nmet hyl pyrroline in a mxture conprising an al cohol 5solvent and a

hydr ogenati on catal yst; (I'b) optionally renoving the hydrogenation
catalyst fromthe m xture; (1c)dissolving L-tartaric acid or D-tartaric
acid in the mxture to forma solution; (lId)crystallizing

(R -2-methyl pyrrolidine L-tartrate or (S)-2-nethyl pyrrolidine 10D-tartrate

fromthe s@lutiQm-mth§li-FR)-2Lhaey 1580 KdiY-3Lyd-prb enrtm{?ﬂlcrmnmlldl ne
L-tartrate or [E% wh r?re ﬁ(y:)pyrrgylpgl (rjlelDtyz;l#er%rfziltt%(eyi Bémg} 2a %/ont acting the

(R -2-nmethyhpyrrolidine L-tartrate wwth a base to form (R)-2-

o Py OB DL RRREaRIE AN QAL RIS kA piRn Ay PR iR LaHe

cont act i ng 61H4¢[4-((R)eR- mﬂghybmwm bylhfammeﬂvnhﬁwl}lz&mmmm -ept-dpanadagigr a tine
and under condjtions sufficient to form

1- 14- ( 3- hal’o- pt opoxy) - phenyl | - et hanone; (3b) contacting the

144- ( 3- hal (6—m[6f{d@()yzrmp#hghwrgohémh]ayﬂmmmpwx]i‘pyg’ﬂi}'lo%cpl[}i%l-mcidgzifxérona; time and
under condit uce 644- (3-hal 0~pr aphenyl | -21-T-
20pyri dazi r? @0[3?{@6% t%pryrrO ‘8‘(’310391 cont Xﬁ thlbyl?zé?’zﬁ—tgﬁeéx)eﬂg’ﬁ'@é{

644- ( 3- hal (dﬁgﬂ@pﬁi(ﬁm@hmr&;dﬂe- 2H pyridazin-3-one with either (R - or

(S) - 2- met hyl 4%4@1)%2%\@&18¥-£y?{oli§intf-%—pra'c)%gxy d enylf?rzg th-trl ﬁor%-l'el:];}fyil)g}ﬁnt to form

the corres o
(S) - 6- {@#43pfddarmt hyhe; pyrrol i di n-1-y1)-propoxy] ThenyO- 2prri dazi n- 3- one.

25Thi s net hod may opti naInyurth i ncl.u
(10r ecr yst ari¥izi 2(D P’]s@fr%?théﬂ‘ p?—"ﬁ’@ﬂﬁg‘?@b{]?ér‘{ ?ﬁpﬁ’é"yﬁb{%‘? PlogtE or
(S)-2- net QMszyl@rol i di ne Dtartrate (I g)isolating the recrystallized

(R) - 2- net hyl or (S) 2-
{p 4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2,4a,5,6,7,7a-hexahydro-
cyclopenta[d]pyridazin-1-one;

15 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-pyridazin-3-
one;
4,4-dimethyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-
pyridazin-3-one;
6-{3-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4,5-dihydro-2H-

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

25 6-{3,5-difluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-
one;
6-{3,5-dibromo-4-[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}-4,5-dihydro-2H-

30 pyridazin-3-one;
5-methyl-6-{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;
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met hyl pyrrolidine D-tartrate; and 30(1lh)optionally repeating steps (10 and
(1g). More generally, the foregoi ng nethodol ogy nay be adapted to
preparing the conpounds described in US 2008/ 0027041A1 by providing a
compound of the formula V: n(R3rkxa R2--T- O-(CHRA)mCl V with (R or
(S) 2-nethyl pyrrolidine hydrochloride, prepared according to the foregoing
5nmet hodol ogy, K2CO3 and Nal in CH3CN and recovering the product. A

further e”@%&tﬂyﬁlblt-é@@\-}kx@)%-h{afl@ﬂ%}%idﬁﬁi-?f)!é‘p?cngY]@K};@Hﬁ§-asSdiB>Qﬁ~o-9Hepari ng a

conpound of fornu X XY-(CHRE ri wherein the variables are
as set forthiriddsvEongonpri si ng: 10(1a) hydrogenating 2-nethylpyrroline in a

opt i onal |y TTARbY T R TH  R E R PP R PRI T ey = ()
(1 c)dissol pyngid-3taetaric acid or D-tartaric acid in the mxture to forma
eo ) o AR R RIPApaR e |
crystal | i né-ihéhyl2~ (eBRYRpY-ntediyl-gymaidin-t-ahtpratoaylephe( B} 2B-pymebhyBpyer ol i di ne
O Lt 2t A qogag e S S DR e,
cont act i ng 2t {43 (R )= Rmewl Ry riyid ol -y HpRg oy [t ety pb @ yvid in k8- @-2 H-pyridazin-3-

one;

10 3-methyl-4-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -6H-isoxazolo[3,4-
d]pyridazin-7-one;
8-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5,6-dihydro-2H-benzo[h]cinnolin-3-one;
5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;
5-ethyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;

15 8-[3-(2-methyl-pyrrolidin-1-yl)-propoxy]-4,4a,5,6-tetrahydro-2H-benzo[h]cinnolin-3-one;
6-{2-methoxy-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy}-phenyl } -2H-pyridazin-3-one;
6-{2-fluoro-4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2-pyridin-2-yl-2H-pyridazin-3-
one;

20 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-4-pyridin-2-yl-4,5-dihydro-2H-
pyridazin-3-one;
6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -4-pyridin-2-yl-2H-pyridazin-3-
one;
8-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-5,6-dihydro-3H-benzol[ f]cinnolin-2-one;

25 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;

30 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;



base for form (S)-2-nethyl pyrrolidine; (3a)converting the

(R -2-methyl pyrrolidine or the (S)-2-nethyl pyrrolidine to the conpound of
formula I'V. This nethod may optionally further include the steps of:
25(11)recrystallizing the isolated (R -2-nmethyl pyrrolidine L-tartrate or
(S)-2- nethylpyrrolidine D-tartrate; (I g)isolating the recrystallized
(R -2-methyl pyrrolidine L-tartrate or (S)-2- nmethylpyrrolidine D-tartrate;

and (1h)opt| REe3L | st (5L d o 1ul)e | yoigonpounds
fhat an be B S A R M Ly s Ry PR B2

(S) - 6-{4-[ Py(idazimed3fapd;- pyrrol i di n-1-yl) - propoxy] - phenyl{ - 2H pyri dazi n- 3- one:
O N 5Prefer th j - . i

6- { 4434(R) -%P)ﬁ‘é?tl‘%ll‘ fb@@%?%ﬁ?}l Pyyelidinl ylproposyl-phepyl}-2Pcovridazingd-one: o
further grdupetbdxyhl-sictivkyreetByl-5 gelBpiRF2-ingtigdpyrtdidin- aly-plygoxyr]ebarydd usi ng
(R or éS) i’r nmet hyl err_ol i dine prepared in accordance with the nethods
descri bed Hi '@f”ﬁia%/lg‘ 1¥§escri bed i n WO 2006/ 059778. These conpounds i ncl ude
conmpounds cEméthexygenethakyhahynil - SR )2 -m2thykayfroliNinRR2 yx-3ropdx yd{pRan Wi -

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

10 -one;
5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-3,4-diaza-bicyclo[4.1.0]hept-4-
en-2-one;
5-{4-[(S)-2-methyl-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-3,4-diaza-
bicyclo[4.1.0]hept-4-en-2-one;

15 5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-3,4-diaza-bicyclo[4.1.0Thept-4-
en-2-one;
5-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-3,4-diaza-bicyclo[4.1.0]hept-4-
en-2-one;
6-{4-[2-hydroxy-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one;

20 6-{4~[(S)-2-hydroxy-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -2H-pyridazin-3-
one;
6-{4-[(R)-2-hydroxy-3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-
one;
and

25 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:

30 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;



and the pharnmaceutical salts thereof; 15wherein Y is (R) or (S

2-nmet hyl pyrrolidine; Rl each independently represents a hydrogen atom a
hydr oxyl group, a hal ogen atom a |ower al kyl group, a hal o-1ower al kyl
group, a |lower al koxy group, a hal o-l ower al koxy group, a | ower

al koxy-1 ower al kyl group, or a hal o-l ower al koxy-I|ower al kyl group; p
indicates an integer fromO to 4; 20R2 represents a hydroxyl group, a

hal ogen at mm-diaqeh@vs@rmqkW)-zgﬁauﬁ,pyaommah)ow@;soxﬂ-}slyénygr@y@my@mlzwer al koxy
group, a hal o-| ower al koxy group, a | ower al koxy-|ower al kyl group, or a
hal o- | ower PXIf&y3P%er al kyl group, or x2 rrxl A( R2 represents a group of

the f | i s - 41 f
e formu %@?M@Mlg%ﬁ?r&gd&g&%fﬁg@ﬁﬁg%%@ym Rfzafors ol hdst1) or o

formula (I11- ) wherein R3 répresents a hydrogen
atom or a @yctsal kyl group optionally substituted with a | ower alkyl

group, 3 haj -ﬂ(g’)‘r’a‘%hﬁgﬂylr(%{gggfz%ahyl%yﬁré i0aLo B9 Bhendn el gan atom or a

hydr oxyl group & sents rogen atom hydr oxyl group, a
hal ogen at digyc[4. bQeptai-day2-ogm oup, a hal o-1 ower al kyl 5group, a | ower

al koxy group,, @ hal 9- | ] koxy qr é 2k 43 KOX Y- | group,
or a hal o- Iqslgiflvef§ m%?f&l%é\g?dhgﬁig?’g8?02687&]%r}ﬁle%?’égdtdgg)%cy!c:)l(rayﬁ{'o]ﬁééﬁ )rél‘di cates
0, 1 or 2; caffdon€; to X4 each independently represent a carbon atom

ey R SR b PSPl R 4 d R e Bl PO UP. 2

10 en-2-one;
5-methyl-6-{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;

15 5-methyl-6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy}-phenyl}-4,5-dihydro-2H-
pyridazin-3-one; and
6-{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.

20 Particularly preferred of the foregoing is the compound is 6-{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. This compound
may be prepared from (R)-2-methylpyrrolidine prepared in accordance with the methods
described above. Scheme 3 sets forth an exemplary process for the preparation of 6-{4-[3-

25 ((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-2H-pyridazin-3-one.

SCHEME 3



10Specifically disclosed conpounds within this group that can be prepared
according to the nethods descri bed herein include: 1-nethyl-4- {4-
[3-((2S)-2 -nmethyl- | -pyrrolidinyl)propoxy] phenyl -2(1H)-pyridone; and
1-nmet hyl- 4-{4434( 2R) - 2- net hy1- 1- pyrrol i di nyl ) propoxy] phenyll- 2( 1H) - pyri done
. Such conpounds nmay be prepared by providing an internedi ate conpound of
15Formula (VI) wherein Yis O, and reacting the conpound with (R) or (9S)
2- met hyl pyrralidi prepared according to,the fojflegojng net hodol o

K2CO3 and Nal th r ecovgri hg-the, pé&'&lﬁi, MUY 5 descri bed%B&/e
for the conpounhds US 2008/ 0027041A1. a%

enbodi nent of the invention relates to processes for prepa®l ng’a conpound
of formula VI:; 0 x2=x1X ((7N-R2 p(RL\VI wherein the variables are as set
forth above, aanpri sing: (la) h ogenating 2-nethylpyrroline in a

m xt ure conpj isil g an al cohol solvepfy and a hygr ogﬁnati on catal yst; 25(Ib)
optional |y r&agpvt e hydrogenati on™¢at al yst fyomyhe m xture;
(lc)dissolving L-t ric acid or D tartaric acid_inlthe mxture to forma
sol ution; grystathizi ng Y ®RpF 8- net hyl p e L-tartrate or
(S)-2-nmethyl pyrrolidine D-tartrate frstapBhe sol ution; sol ati t he
crystalline (R -2-nethylpyrrolidine L-tartrate or (S)-2-"Tnetdyl pyrrdii dyne
D-tartrate; and 5(2a) contacting the (R -2-nmethylpyrrolidine L-tartr

with a base to form (R)-2-

In accordance with Scheme 3, in step 1, a mixture of 1-(4-hydroxyphenyl)ethanone

and 3-bromo-1-chloropropane in CH3COCHj is heated to 65 °C overnight. The mixture is
5 filtered, washed with acetone, and concentrated to dryness. The crude product is dissolved
in CH,Cl,, and washed with saturated NaHCO3;, NaCl solution and dried over Na;SQj.
Concentration to dryness under vacuum affords product.
A mixture of the product from step 1 and glyoxalic acid monohydrate is stirred in
15 mL of acetic acid at 100 °C for 2 h. The solvent is evaporated, water is added to the

10 residue and cooled to 0 °C while conc. aqueous NH4OH is added to pH 8. To this mixture,
hydrazine hydrate is added and heated to 100 °C for 1 h. The resulting solid may be
filtered and washed 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,CO;, 100 mg of Nal, and R-2-

15  methylpyrrolidine hydrochloride in acetonitrile is heated to 80 °C for 2 days. The reaction
mixture is then filtered, washed with CH,Cl,, and concentrated. The residue is dissolved
in CH,Cl,, and washed with saturated NaHCOQ3, 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%

20  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 HCl 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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met hyl pyrrolidine free base or contacting the (S)-2-nethyl pyrrolidine
Dtartrate wiwth a base for form (S)-2-nethyl pyrrolidine; (3a)
contacting a conmpound of formula VI wherein Yis C with either (R - or
(S)-2-nmethyl pyrrolidinc, for a time and under conditions sufficient to form
t he 10correspondi ng am de. This nethod may optionally further include the
steps of: (if)recrystallizing the isolated (R)-2-nethylpyrrolidine
L-tartrate or (%56)2 nmet hyl pyrrolidine D-tartrate; (1g) isolating the
recrystallized (R = ahylpyrrolidine L-tartrate or (S)-2-
15met hyl pyrrol i gizngl D-tjartrate; and (1h) optionally repeating steps (If)
and (1g). Yet)q]ot her Q?BI i,cation describing histam ne-3-receptor
SEON

| i gands cont ai ni ng aX2- mETHEHR ' ﬂxgpap@é.u%é{)i(-)?r Qéﬁgz{fg%{é%e . This

application describes preparation of 20conpound ow ng formul a
VI1: A VI Ipyrmahidingiyn)-gropscy(-Bhengl} -2t BpyrRtametdngre, pyrrolidine; Z, Y, Q X are

i ndependently nitrogen or.carban; i s hydrogen, (Cl-C8)alkyl,

(Q C8) al koxy, hg‘ith r,e%StH? Bargg%%%g§ %eg?ogtr%fllb?v%é{?%pr Mfenber ed het eroaryl,

hydr oxyl, nethylene hyddsg@nating 2-rHE@rQYp PFRAIRE in @miktsé O)rpfrSingGd atbkyll , wherein p
is 1 or_2; V\/Per ein Il134 and R5 ar@% i ndependent |y selected fromthe group
consi st P ng S8fENt A A PG asRnaliqd caBsh| Kyl optional |y substituted with Ito 4
hal ogens; (G - Cojb)al kptlon@lyouipodipg themadidoyenstidisdatdlyst 88muhd hixaurqubst i t uent
selected fromthe gr%up consisting.of OH 1 to 4 tSjCl-,C)él%}al }Lij|1

(C3- C7) cycl oal k§le) ™ ( Ssobviyedi -4yt a5l AoD-13rtese esig g MUgPEilvfaIdy substi t ut ed
wi th a hal qgrgo@nd optionally substituted with (C6-C to)aryl oxy optionally

substituted with 51to 2 hal ogens, and 5 to 10-nmenbered heteroaryl .
optional ly su bst{l® ut gystallizing g%)(?C@_ethylpyrrolldme L-tartrate or (S)-2-methylpyrrolidine

10 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
15 base for form (S)-2-methylpyrrolidine;
(3a)  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;
(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-
20 pyridazin-3-one; and
(3¢)  contacting the 6-[4-(3-halo-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.
25 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
30 (1h)  optionally repeating steps (1) and (1g).
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Cto)aryl group and optionally substituted with 1 to 3 (C-C4)al kyl groups;
(C3- C7)cycloal kyl; (Co6-Cld4)aryl; -(C2-C3)al kyl-0-(C -C3)al kyl optionally
substituted with (CIC3)al kyl; -(C-C3)al kyl-C(=0)0-(C1-C3)al kyl;
3-8-nenbered heterocycl oal kyl optionally substituted with one or nore
(C-CA)al kyl earbonyl groups; (C6-C a)aryl sul fonyl optionally 10substituted
wi th one or non L coclid Bz a6l RS W oredRde (H6- C14) ary 1-
(Co-A) al kyl eneI\?%r-é né@%ggﬁ&%ér\}\%@?g?ﬁm%ﬁ )h?éto C%) al kpyllﬁan% each

( Co- C4) al kspmpaendsslesspbpbmdl$ %@mgf@‘ﬂ@tléﬂ Pipvi¢ing & eomapagnd cfithg fapula Yoy
optionally sand R5, together with the nitrogen to which they attached,
forma 4 to'6- ered heterocyclic ring, wherein one of the carbons of

sai d heteroc—g/ils' C Fixag that is separated by at |least two atonms fromsaid
15ni tr ogeng2 aid Heterocyclic ring is optionally replaced by 0 or NRG6,
herein R6 is hydro , (G-C3)alkyl, or -C(=-0) (Ci1-C3)al kyl; and wherein
sai d het erocych i ng~Ps—opeHR et g! sybstituted with halo, (G -C3)alkyl,

or hydroxyl; R7 I's hydrogen; or optionally R3 and R7 togetherwith two

adj acent avongR)ion(S) Benethylpyredidprei lytiroghldridey pre@ur2d acvdrding t© thehfocigoingey ar e

attached, fo 5- 6- er terocycl.ic,ring: wherein one of the

car bon ofm%té%?%t%%%ﬁgﬁg?mﬁ%&ﬁﬁ?ﬁ% V§8§%ﬁh§§)5%m%' at |east two atons

from sai d nitrQgfitherenstidindhebethe vehtich relafegtd Fopies Grakdprriigepl aced by 0 or

NR 8; wherein R8 is h ﬁirggen or (Cl-C3)al kyl. Schene 4 illustrates a method
9 gfforpult

for the préparat mpounds having the basic 25structure of fornula
VI, where A 3)Y, Q Z and X are defined as above. Referring to Schene 4

bel ow, a conpound >-(aB) can be prepared by treatnment of a brono-tetral one
conmpound of for (1B) with (R) or (S) 2-methyl pyrrolidine prepared in
accordance with t ods desgribed above and a suitable reduci ng agent

such as NaHB(0Ac)3 ¥ a ¥of(kémR )gukh gs Cl-12C12 or DCE, at tenperatures
ranging from-5 Cto roomtenperature, 30preferably at about room
t enper at ur e, t ovhpreddihe eatidbesdesisrsefogh apoaemptisiigr nul a (111- B). O her

Sui taﬁbe reduci gag age 1S ft(i)r %hieﬁ’& eachi on ai nlcé lfledc% N@OgBkBagr ! BH4, in
sol vents such é Me O o HEP U P ABT & ORI 17638 8]? this

t r ansf or nablvent antialhydegémadan caiystpf t he corresponding tetral one of fornula
(I-B) with (R-.qr (S)-2- nethylpyrro]idine, pr ed in accordance with

t he procedures (88 tg%t)‘oﬁ’ralé%@mov Wg%!éX%?ﬁen?tW“C%?E'gﬁa}r?n&Fheﬁ“ﬁr% t he presence
of 4 A nol ecul arc)si enagvianl-tartRrSRiddPtaasricldo Althd AsMt @Rahat ur e,

foll owed by treatnent with NaBH4 or NaHB( O0Ac). Conmpound I11-B can
then be tr€Hi&% with an appropriately substituted boronic acid of fornula
(TV-Ays in thepneseReqiiRingdR YIS AN Sy rRAINB UL R E Y5 in ridfidibe 1-

5bi s(di phenyl pfgos)phi%gt)gf e_rnfggc‘ch e‘E;*g)hgyadi ur% (11) achlrgr?lde ean a suli %abl e
aqueous sdPtarirga frem thpsduticdt | base such as sodi um carbonate and in sol vents

such as dimet Ny elBAngy 1R lrBIRRIRLULAT ARG, LM IOpmLemper at ure to
about 100 C, preferably at about 9 , to produce the desired conmpound of

fornul a (\mehylpxardidmediaradie;:endondi ti ons for this transformation include

Subat { tut ed borghi o Aty e PRI Rtk AR GiRRBLRRS fh - 10
t et r akf s( tmétigfipyydldhedphibag) pabtading tife(S)-2maetindpiroid e Cbertatewith a
or of or abl gt RS A oA ot e, To produce the cor espondi ng
conpound of for¥a)l acqmvprting the (R)-2-methylpyrrolidine or the (S)-2-methylpyrrolidine to
the compound of formula I'V.
This method may optionally further include the steps of:
25 (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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|-Blll-B Pd(dppO2Cl12, Aqueous Na2CO3 OH Thus, one
enbodi nent of the invention relates to processes for preparing a conpound

of formula VII: VIl wherein the variables are as set forth above,

conpri si ng (la) hydr ogenating 2-nethylpyrroline in a mxture

conpri 5| - SRN0Lk YELL n aqhysrogenation catalyst; (1b) optionally
r enovi ng t e h dro g ¥ |on§cal%szaa( ysat ? %mthe m xture; 5(Ic)dissolving

L-tartaric ac iEdemplafy ¢campicmnd$:that¢ari Herprodeedrizocoudiag tothesrmethodsincluden;

(1d) cry aII| )< hyl rolidine L-tartr t

(92 m 1,%@ SRt b st p Bt eamexeb i Bt b erdnpaicng « ne
crystalline (R)-2Hret hyl pyrrolidine L-tartratke or (S) 2- 10net hyl pyrradi ne
D-tartrate; a N (2a) contactingth r‘lﬂ\ﬂrejth_ylpyrrolidine

contacting the (S Ipyrrolldlne Dta a base for form
(S)-2-nmethyl pyrrolidi

6- hal o- 3, 4-di hydro- 1H1

,,,,////

ith either ocfr\()S)\-,\E>R

5 Preferably, the compound is 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-
2H-pyridazin-3-one

A further group of histamine-3-receptor ligands that may be prepared using (R) or
(S) 2-methylpyrrolidine prepared in accordance with the methods described herein is

10 described in WO 2006/059778. These compounds include compounds of the general

formula VI:
O
X2=x! X
/_ N-R2
W -/
)(3 __)(4
p(R") VI

and the pharmaceutical salts thereof;

15 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;

20 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=X1
: S
R” represents a group of the formula, X3-x4*  wherein A represents a compound of

formula (I1I-1) or of formula (I11-2)



152- et hyl pyrrolidine, for a time and under conditions sufficient to form
the correspondi ng am ne; and (3b) contacting the amde with a boronic acid

of fornmula OH ZOH R3 wherein the variables are as descri bed
above, for a tinme and under conditions 20sufficient to provide the conpound
for formula VI1. This nethod may optionally further include the steps of:

recrystallizing the |soI ated (R -2-nmethylpyrrolidine L-tartrate or (S)-2-

met hyl pyrrolidi @artra lg)isolating the recrystallized

(R) - 2- net hyl pyr{Eol(bi lyne L-tantr WO(\S)-Z- 25nmet hyl pyrrolidine
D-tartrate; ¥8pt i onal I "epeating steps (if) and (1lg). Schene 5
illustrates an al ggnpati ve et hga-2hor the preparati on of conpounds having

30t he basic structure of fornula VII, vxhe‘g,gergggmsrelgggg@gﬁly%genamg Q and X
are defined as above. Referring to Scherre 5, coupling of the brom de

(111-0) anér acyslonksbgreumentionslty sbstiduied wgh a loes glkahgrow, athelontawver alksl- A) can
be carried r d sired
FI%P m§jf198 @4:{;1& arﬁQB & dtdhn §§J‘ﬁ§9?ox 1%1% g&ﬁ’ &?e PJQ&b%

conmpound o rea ment of the utyl ester
derivati vehx:drog‘eomwm a hdfokyl)gravipt hhalogdnlatqmmradawetallql gmud, ahalmbtvshyblkyie

chloride at_ro enperat ur r oduc he ca ondi arbo ic acid
(not dgpl cte ’%rnilsrveera r%(ﬁlg%élﬁ’ e[)}ﬁa% %(?ge? uPagﬁgwer a%kﬁ’g%?wéeﬁ‘lan {of formul a
NEl lelts, gmu;b h)eabﬁlﬁé@snﬂedl@kyaovsanlaﬂ@bgreup;oupl i ng reagent such as HOBT and
EDCI , and a.t M%I ne as tr| et hyl am ne, can produce the desired
conpounds Bfif ¢ 1igdica ENE’% Al ternatively, conmpounds of
formul a (IX)to@ethaaaﬁ ﬁaeﬂ@adm@p@fr@dntthycawoﬁatdﬂiemno@mbtﬁ@stﬁaé@amlail@w@ci d and

suitable amne with oro-1,3 i m dazoliniumchloride and a
oUitabl o bASY BB K &eaﬁ§<w8mﬁgﬁﬁﬁpw AR SFPPLEPURIED ARMh as met hyl ene

chl orige. Specifically disclosed compounds within this group that can be prepared according

to the methods described herein include:
1-methyl-4-{4-[3-((2S)-2-methyl-1-pyrrolidinyl)propoxy]phenyl }-2(1H)-pyridone; and
1-methyl-4-{4-[3-((2R)-2-methyl-1-pyrrolidinyl)propoxy]phenyl}-2(1H)-pyridone.

Such compounds may be prepared by providing an intermediate compound of

15 Formula (VI) wherein Y is Cl, and reacting the compound with (R) or (S) 2-

methylpyrrolidine, prepared according to the foregoing methodology, K,CO; and Nal in
CH3;CN and recovering the product, much as described above for the compounds of US
2008/0027041A1.

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

20 compound of formula VI:

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

solution;
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I n anot her enbodi nent are processes for preparing a conpound of formula

VII: 15 A VIl wherein the variables are as set forth above, conprising:
(1a) hydrogenating 2-nethyl pyrroline in a mxture conprising an al cohol
sol vent and a hydrogenati on catal yst; (I'b) optionally renoving the

hydr ogenati on (¢@t a|cY}%EaIIﬁi19§'(R)h§n{&HSﬂWrﬁ)hdﬁQ(L earlats %Ptsolzlﬁlehfyllﬁrﬁﬁlﬂlﬂé aci d
or D-tartaric acid in the mxture to forma solution; d)

crystall |H1T&ﬂgatélﬁ)0n2ﬂ1m§0h1§dpp,yrrol idine L-tartrate or (S) 2- met hyI pyrrolidine

(R -2 ot hyl pyi¥ol Aoy Be ik BPoFe 'tﬂﬁpyrﬁ%%cﬁyﬁyﬁ PETERD car rae

and 5(2a)1n&ﬁ>y1pga,e@ud3@ Dt't@rtl(aFé) agd met hyl pyrrolidine tart rat e with a base to
form (R)-2- nethyl pyrrolidine free base or cont actl ng t

(S) - 22 net hyl py?dol icantaeting the (R &metiylpyrelidingsle tﬁFrHﬁtef‘ﬁﬁh@ base to form (R)-2-
S)-2-nme i

106 hat oGP FEIdisk A bedB) EAMARE Sy 2 oty jgymglidine -fartate with a

pyr rol i dibase for form (S)-2- methylpyrrohdme

1- (6-hal 0-1, 2, 3, 4-t et r ahydr o- napht hal_en- idine with

10a boroni c aé?@ OPOF@?% geompound M%xﬂgggvé}gégﬁéﬁgﬁgg iige%rcrl bed

?Eg\/?ol r ggm %-éﬁéft@%%%ahdﬁ@j%r Londhtd enkr e ditislsqHidit B R¢mdge @ compound of

10 corresponding amide.
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-
15 methylpyrrolidine D-tartrate; and
(1h)  optionally repeating steps (1f) and (1g).

Yet another application describing histamine-3-receptor ligands containing a 2-
methylpyrrolidine moiety is WO 2007/105053. This application describes preparation of

20 compounds of the following formula VII:
A

Q VII
wherein
A is (R) or (S) 2-methyl pyrrolidine;
7,Y, Q, X are independently nitrogen or carbon;

25 R? is hydrogen, (C;-Cg)alkyl, (C;-Cg)alkoxy, halo, 5 to 6-membered aryl, 5 to 6-membered
heteroaryl, hydroxyl, methylene hydroxyl, -(C=0)NR*R’, and S(0)p(Ci-Cy)alkyl, wherein
pis1or?2;

wherein R* and R are independently selected from the group consisting of:



15contacting the conpound of formula O with an amne for a tinme and under
conditions sufficient to formthe conpound of formula VII. 'lbis nethod may
optionally further include the steps of: (If)recrystallizing the isolated
(R -2-nmethyl pyrrolidine L-tartrate or (S)-2- nethylpyrrolidine D-tartrate,;

(1 9)i sol@akcfg@y @g (E,S’ﬁf gﬁsﬁ@t&nbﬁ%b@%&rm DY PYEIEEsd f(ﬂecb -8 LEafpe or

(S)-2- nmet'h artrate; and 5(1h)optionally répeating steps
(1f) and dplighally substltuféplemtffa substitan sekciofl fiwonihe gnay onsistimgyt ©H, ptepared in
accordanc ] t hese t hods, i ncl : . . .

(SR - 39S My (S gy Pl Pt Gy iilodaming, (G uppeh g Rahe ey

yl kpyri dipgh a halo%en and optionall 3/ substltuted w1th (Cg¢-Cip)aryloxy optionally substituted with

(R R)-346- (2- Met yrroli 6, 7, 8-t et rahydr o- napht hal en- 2-yl kpyr
i di ned 10(R2 halogens and 5 to 10- membered eteroaryl optlonally substituted with a (Cs-

USRS b 150D gl 2 1

hydr o- nap(h;)mncﬁﬂky}(ﬂ;bl fyz a(mjgcg)alkyl O- (@Cmﬂ)ﬂhﬂdﬁ)tldﬁﬁWSubetﬁiuteﬂ WA (Ci-
2006/ 066197 can al s prepared usin nd
- ot hy! g HIGEE o APRNIS IOGE O BTt e b ey s Bt bBke 7

%SRg)e 3 ? r2|( %El)ﬁgitgﬁd fv@)lh] cﬁéﬂ KI? hdr® E@Péﬂgﬁyﬁfarbfoﬁﬁr'@r‘b@}%, wg—tmﬁr?l@ﬁ'lfér&l ’(A)‘ptuﬁfa'lly
10 substituted with one or more (C;-Cy)alkyl; 5-10-membered heteroaryl; and (Cg-C4)aryl-
(Co-Cy)alkylene-O-(Cy-Cy)alkyl, wherein each (Co-Cyg)alkyl and each (Co-Cy)alkylene is
optionally substituted with 1 to 4(C;-Cy)alkyl; or optionally R* and R®, together with the
nitrogen to which they attached, form a 4 to 6-membered heterocyclic ring, wherein one of
the carbons of said heterocyclic ring that is separated by at least two atoms from said
15 nitrogen in said heterocyclic ring is optionally replaced by O or NRS, herein R® is
hydrogen, (C-Cj)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
20 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
25 structure of formula VII, where A, R®, Y, Q, Z and X are defined as above. Referring to
Scheme 4 below, a compound (III-B) can be prepared by treatment of a bromo-tetralone
compound of formula (I-B) 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,
30  preferably at about room temperature, to produce the desired compound of formula (I1I-
B). Other suitable reducing agents for this reaction include NaCNBH3 or NaBHy, in
solvents such as MeOH or EtOH. Other suitable conditions for this transformation include
treatment of the corresponding tetralone of formula (I-B) with (R)- or (S)-2-

methylpyrrolidine, prepared in accordance with the procedures of the present invention, in
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And the pharmaceutical salts thereof; wherein IX-A 20L is -0- and nis 1
or 2; or Lis -C7r-CG or -CH2CI12- and nis O or 1, Rt isor is C
t. 6al kylC3. 7cycl oakl yl , -CQOC1. 6al kyl, or -00Cbenzyl, each optionally
nono-, di-, or tri-substituted with Ra; where Ra is selected from

-OH, - 0Ckrpad) I\%WIJDCEhI?ﬂ% r&BhdOdFey AYno?é%r sﬁe‘%@&hd"ﬂ bRe sQGlastr AW roBfn hal o,
SN, - N2 SOYN(Ro) Re - N(Rh) C(0) Rb, -N R5S02C1- 256al kyl |

-c(0)Cc 1 _t@apekyuure f@(o@x)e@bzft@mmwmh Nﬁﬁm@@w%@@s hal 0, -CF3, -0CF3,

- COOH, and - 1 6 n Rb, a Re are dentl H or
croeaikyr: CompoiggE it pan RS Bedi G o e BB SRR RBEPORRIC ] 1o e
subst | tueﬂﬂf&nmge §, aKeR pr&GRdITa suRtatle pANARIMA Yh@net fichat hyl ene; 30Mis 0,
1, or 2 is selected fromthe group consisting of -Cl.6alkyl,

-OH, & ocbl%@phwlphos@ne@)lfmceneamilaﬁwnb(ﬂ)mhlor1d§ aaf aéwyabl@aquﬁ:ev%mﬁtm ring

I d
rono . ior af T Ba L QU L ORRLA LB Rl and in polyepts SRl POGREoxGRIARR Y
adj acent tﬁﬁpéwﬂnﬁes\mﬁg‘!ng ﬁ&ia ré@hk@ﬁhpﬁ@tﬁh@q@tabotmall (]O}PijfEfeIeblydllt alsav 90i°Cut ed

with fluoro, -(CH2)2-3N 0-12)1-2N1-| 4a|ky|)
or -( mz)tqpm@mthaélpmd)cemmyn omémélaéy Ay @CEW&% W@%

consi sti I no- ,
G or ' finSbrpation includo treabhoptMihe Sdridl of firkhis GBI %‘9”““% 5@931%“6‘9”

- C2_Bal ksnbydtitgpd bmaiclaylcboikfennulalﬂé/dA\)\mﬁh tetraknﬁtrmhlesylply(bsphl-n@):ﬁallacﬁamk@/)ny|

NE:SRJ_ES;:églz“él %ﬁ&m%@égggcl %2 %ﬁr 1&185: R{(\lgzm ﬁﬁéﬁvﬁfom 30°Cto 110

°C, preferably at about the reflux temperature, to produce the corresponding compound of
formula (V).
SCHEME 4

m NaHB(OAc)s /@ij/

HI-B

Pd(dppf),Cl,, Aqueous Na,CO4

v
OH

B
i
R3_|:
Y\ / X
Q R3

X
IV-A X V-A

/'<:‘:N
[»}

15

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

compound of formula VII:

rR2 Q@ VII



SCF3, halo, -CF3, -COOH, -COOCI _6al kyl, and -CO0C3_7cycl oal kyl ; 15where Rk
and RI are each independently -H or -Cl.6al kyl; where |l e and fel are
each independently -H or -Cl.6alkyl, or Rmand r taken together with their
nitrogen of attachnment forma 4-8 nenbered heterocyclic ring having 1 or 2

het er oat om menpgl. nsﬂ?é@iffaﬁgsfafeodps@pfortﬁ%)@‘)eoc adhk: and >NCI1. 6al kyl , havi ng
0 or 1 doubl e bon having O or 1 carbonyl men%ers 202) -0-Ar2, Wnere Gis

a bond, -0-, dila) S hydmnam‘r% I-mephiygmyiolioe iri fsmaxtmn:@mllsmg aaradoolo] ¢
hydr ocar bo 0 VI ng five qr six ring atons, having one carbon atom
repl aced SS@ egban%ﬁ@ atb‘?n% q& > 4al kyl ), having up to one additional

carbon at om opibpnalpiyndl eﬁfé@ﬁl hye o 8datiOmadthlystTRiIR the dlixture O
tri-substi tutgg z/)vltﬁ'tRP i ere RP |§§d} %Halbstl tuebrﬁlt i ndependently sel ected

from3he grougleonslissolvieg b‘ftartaI@aCId-@Pwaklylamd-mﬁwllxwath@m dhenyl, -CN,
_NC2, o N(T)S02CL_6al kyl, -C(0)CL. 6al kyl ,
-S(0)0_2-OBY| kyl . -S02N(r)11°,- SCF3, halo, -CF3, -OCF3, - OCHF2. - COOH,

and - COOCL_6al 1y ; crystalllzlng\/fQR)’ Ehﬁbtliylpﬂﬂollﬂma’i@ar&a&fbrI(Sﬁ@mﬁﬁmﬂro‘hcﬁﬁé ected
from-H -Cl 6a1ky1 and - C2- 6al kenyl; and 303) a 4-8 nenbered saturated
or parti dp1t%‘ﬁ§§tf€ﬂn&fh§cﬁol¥é®§r ocyclic ring, having 1 or 2 heteroatom menbers

sel ected f rpm >§t§lgﬂr%n@1f cl?éuihr%r{ﬁ) Ngéthgl%&ﬁwldmg ﬂaﬂ&ltjég%xg(r S)-b.car bonyl

menber s, sald I'ng opti nono- tri stlt W th RP;
b) ph@nylmethylpyrrolidihe Dutaecht@atandwo adj acent carbon ring nenbers to a three

menber ed hydrogarbon noj.ety t or use nb ar oma ng,
Wit oh S50 rocar y Bkt Ricrn ey e at b auranh S8aSRp iy R
>N(Gi at al ﬂﬂé’th}lprﬁ@ﬁ'dlﬁ@f&@bé@é'o@%b‘n‘cﬁ&ﬁlg‘{ﬁe tsa ?Hﬁt@%rﬁdh@ﬁ@'u@ﬁ{rb@ﬂmﬁ{ pm
optionally replaced fused rings optionally nono-, di-, or

tri - substhasefeedonm (- ZQElethlerr@hRElet s a substituent i ndependent ly sel ected

from’ t PeS%E %ligf)%on5| %Eaﬁg]ﬁ&%ﬁ?’l %@}3%& gﬁ%?htha%(l' Ll {%{dlgnﬁ%j% or (S?N

C(0) &4, 6al- Kﬁéthyl@%ﬂﬁﬁélfdr @,tlmﬁﬂaalndgﬁédhdmo@EBuffrcfé@Fﬁ) forf@debrrespéddihg and
- COOCL6al kyl ; where RO and Ry are each independently -H or -Cl.6al kyl;

c) phenylamlag,e@lncht two adjacent ring nenbers to a four nenbered hydrocar bon

10nviety to fogwonscfotl%gﬁa%g{é a%gg%)@ﬁqﬂ%&%%l offcﬂﬂm whi ch noi ety has one

or two carbon I ngs opt| onal ly mono-, di-
or tri-substituted wi®H RE

z N P on

Rs

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

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-
25 methylpyrrolidine D-tartrate; and

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

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

above. Referring to Scheme 5, coupling of the bromide (III-C) and a suitable boronic acid
- 46 - ©



d) naphthyl, optionally nono-, di-, or tri-substituted with RE e) a
nonocyclic aromati ¢ hydrocarbon group having five ring atons, having a
carbon atom which is the point of attachnment, having one carbon atom

repl aced by >0, 15>S, >NH, or >N(Cl.4al kyl), having up to one addi ti onal
carbon at : j MRRG; Sihstituted
wth RE a eg%%ﬂlfg lwvggﬁzgfﬁésjg%}ig} !)\{Etyars i g%é{%ggéﬁ%&e t wo en%jr ac r¥t car bon

at ons, vvhber éesithé cduapmﬁfduffécknnﬂa Oyil). dbfatsedt ofithe tyrrésponging ohatyl ysterono-, di -,
or tii-supstitu I|c romatic

hydr ocar ﬁvgw&ﬁ?wﬁwﬁwﬁ thiglugtogpgtic %Qﬁﬂﬁﬁetﬁy L EO M whi ch i s
the poi NtieQhedlutAGBERRS thd\@HcGshrane @fb ﬁﬁc a8 b d@f)l@féﬁf reRh@eed oPthe- N=

optional l'y mono- ‘or di-substituted wth and optionally benzofused or’
pyr i dof usedoayli¢ swd adhacentincof foonulathgig R V\hleth@ ptela@an@ﬁ 2chigahddcaipling

dof d d tit.
Do e bRy bAPPAL M R15 s S b e
accept abltgeg@h&§corg?@@{§0aﬁgmm@g§ t hereof . 25These conpounds can be

prepared, for exanple, according to Schene 6. SCHEME 6 A-9h Referring
to Schene 6, reagents of formulae ACHBEME &nd AS are commercially

S5avail abl e or are prepared according to known nethods. 3-5
Hydr oxybenzal dehyde derivati yves N are reacted with al cohpl§ A2 accordi ng
to a WIlianmson e synthe@pr&tocol to form ett using a

2Gg8, or Nall, gnt such as

sui tabl e basg such KZCC8¢< :

acetonlt or w touto catal ytic Kl or . Al ternatrav§; ethers of
fornul a A3 rey prepar under M tsunobu gopeftions wheri®BAERSHAEAIRIR N
pr ot ect ed 10hydr %xq/ in pﬁéd?ﬂﬁgnzogq hheobr omé{ Jybstituent. Reductive

am nation of the dehyde nctionality o corrpokllplds A3 will provide
conpounds of fimernula A4. The al dehyde can be treated wth a suitable
R1-containing amne, with or without the additi f an activating agent
such as a protic or Lewis acid, and with an apprQpyiate reduci ng agent such
as NaBH4, NaCNBH3, or Nail B( 0Ac)3 Pr ef erndi tions include NaBH4 in
15met hanol . Al kyl ation of am nes A4 y 2lpha<hal oket ones AS to form
ketones A6 is acconplished in the presehce of a tertiary am ne base such as
TEA or DI PEA, in a suitable sol viggin-—<guch as THF or DCM Cyclization to
gener ate tetrahydroi soqui nolines A7 i%vol viks effecting cyclization to a

t et r hydr oi soqui noI iniumsalt by exposure to a suitable protic or Lew s

aci d, such as ne quonlc aci trifl uproaceti cid (T ;
Son c1o T o AT AR beRRo fioR R B sy b At BRES kN B Bl b
Pref err edafRdi¢ AQa §nd 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 R? @ VII
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;
-47 - °



are neat MSA or MSAin DCM The internmedi ate salt may be reduced using
standard reduci ng agents such as NaCNBI-13 in an acidi c nethanol nedi um

Al ternatively, ketones A6 may first be reduced by known nethods, including
NaBH4, to their correspondi ng al cohols. Treatment of the internediate

al cohols with MSA in DCM provides cyclic 5species A7. Finally, the pendant
primary al cohol:gr Ougsﬂamzﬁlgmpymeﬁhﬁgyrfmm@% GRAKE (S Wiy regamespondi ng
am nes A9 by acti'vati'on to form an ‘appropriate |eaving group (such as a
mesyl at e oP-tistretmifipe) the saditiapned by di spl acement of the | eaving group with
(R - or (9S)-2- hyl I rdance with
t he present ingﬁﬁtl osﬁ)% heglws%% lglgg B%t é’mg@?io‘rgﬂe@%dg?% a suitable
base such msthwaﬁ@m;nqmmtr&apoﬂar sol vent such as n-BuOH, with or w thout
catal ytiic Kl or,Nal. at r gh

oxi dat itson of tt%a)al &3 taﬁthn%nﬂl Z’Z %ﬂll)?/}%yrgo?n%hdg% {gﬁ}’% \%{tﬁgg%gstﬁﬁ’ ti R{g{s)gl dehyde.
Thus, one ﬁamyidymmniﬁned‘feeﬂah&e dr pustadting nher @)-atneshitlpyrpridoedS-estrdtowithrepar i ng
conpounds 0 ;orrme(gf VIIIIA an IXA (R5)0-2 VI1I-AlX-A wherein the
vari abl es Eﬁs‘é PRI RO onpr i si ng: (1a) hydrogenating
2-met hyl pyrrol iBg | aoraadamguqmar@olrmmaetr@ym abkthhleh- 2@@) RO mahgl- a

hydr ogenat i on_cat al

opt i onal I enpv hydr ogepat i on
cat al yst fpPoifithgo f& bale- 1>(2’ gtetmt‘ﬂfﬁ? af }ﬁﬂl‘iﬂ“%éf) Qg)(% éh))r(é?y% iqgpeopith
D-tartigri cy gsbslc hddd bh@raxt ure to forma sol ution; (1d) crystallizing
(R -2-nmethyl pyrrolidine L-tgrtrate or (S)-2-nethylpyrrolidine D-tartrate

fromthe sol ution; 25(Ie)is ating the crystalline (R)-2-nethyl pyrrolidine
L-tartrate or (S)-2- W golidine D-tartrate; and (2a)contacting the
(R -2-nmethyl pyrrolidime Lttartrate with a base to form (R)-2-

met hyl pyrrolidine freb+ e or contacting the (S)-2-nethyl pyrrolidine
Dtartrate with a e for form (S)-2-nethyl pyrrolidine;

O

wherein the variables are as described above, for a time and under conditions

sufficient to provide a compound of the following formula:

e
“\m

0 ; and

15 contacting the compound of formula

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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30(3a) contacting a conmpound of formula wherein the variables are
as described above, with either (R - or (S)-2- nethylpyrrolidine, for a
time and under conditions sufficient to formthe conmpound of forrmula VIII-A
or I X-A. 5This nmethod may optionally further include the steps of:

(I'f)recrystal lg&in ; < Ry.HE el tartyate or
(S)-2- nethyl éwr olgf’%' Sﬁaélhgak glﬁeﬁg%ltg @1 (%%gﬁ%%)}l@rﬁﬂgl?ﬂréQ%%Fey(gt(g I zed
(R) - 2- metriwthydpymraidiok Dealtrategrt rate or (S)-2- nmethyl pyrrolidine D-tartrate;

2 et hyi pyr ol( (B ndS BN BB RS AP BeT it derak s g o
Schene 7:m&HiEMeolidine DRrate; GffP) O- 2 O B-1a
5 (1h)  optionally repeating steps (1f) and (1g).

Specific examples of compounds that may be prepared in accordance with these
methods include: (S,R)-3-[6-(2-Methyl-pyrrolidin-1-y1)-5,6,7,8-tetrahydro-naphthalen-2-
yl]-pyridine;
(R,R)-3-[6-(2-Methyl-pyrrolidin-1-y1)-5,6,7,8-tetrahydro-naphthalen-2-yl]-pyridine;

10 (R, R)-3[6-(2-Methyl-pyrrolidin-1-y1)-5,6,7,8-tetrahydro-naphthalen-2-yl]-benzamide; and
(S,R)3-[6-(2-Methyl-pyrrolidin-I-y1)-5,6,7,8-tetra hydro-naphthalen-2-yl]-benzamide.

Compounds described in WO 2006/066197 can also be more easily prepared using
the (R)- and (S) 2-methylpyrrolidine synthesis of the present invention. WO 2006/066197
15 describes the following compounds of formulas VIII-A and [X-A:

1 1
(R%0.2 Ar (R%0.2 Ar

VII-A IX-A
And the pharmaceutical salts thereof;
wherein
20 Lis-O-andnis 1 or2;orLis-C=C-or-CH,CHy-andnis 0 or 1;

R!is—H oris Ci.6alkylCs_scycloaklyl, -COOC, galkyl, or -COObenzyl, each
optionally mono-, di-, or tri-substituted with Ra;

where Ra is selected from -OH, -OC,_salkyl, phenyl optionally substituted with
-OC;.4alkyl or halo, -CN, -NO,, -N(R»)R®, -C(O)N(RMR® , -N(R")C(0) R®, -N(R")SO,C;.

25 galkyl, -C(0)Calkyl, -S(0)o.,-C1salkyl, -SO,N(R™)®, -SCF3, halo, -CF3, -OCFs, -

COOH, and
-COOC alkyl; wherein R® and R® are each independently -H or -C)_alkyl;

R*is -OH, -OCyalkyl,-CF3, -C;_¢alkyl, or halo; two R* substituents may be taken
together to form methylene or ethylene;

30 Mis0,1,or2;



(RS) 2 (R4)ni CrrihAThp B2 Arl (R5k-2 (R4A6CO N RI B3 Referring to
Schene 7, ethers of forrmula A3 may first be converted as described in
Schenme A to the corresponding optionally protected amnes Bl using (R) -
(S)-2- nethylpyrrolidine that has been prepared in accordance with the
present invention. Benzal dehydes Bl may then be transformed into di am nes

B2, wh ou i syl
erein Q 'Rsosl(ﬂecteﬁ)?roncn%l%%f Hg&mé 4 bf 691(% (%}(I)lrlgﬂ]ﬁggz%llé)ﬁes%' v

am nation protocols as in Al Kyl ation 3, and
cyclizati cmlkyloarpirl@th,lce conpounds of formula Al 2 are acconplished as shown

for Scheme O nRLhEh: SRR RN eLicL 08 hANSILLAT LBl BheSs L0 Processes for

prepari ng corrpounas 0 or nu conpri SI (la)
hydr ogenati ng 2} ptetilybpionaltl imomo-j di-,@r - xttbumtetedomhrR’snd]gptmaléy diehol sol vent

d
ﬁgdrgg %g[ ?gﬁnat‘{%nvg{%g’%%rﬁoﬁw@ﬂh%@‘d?@(yg%ff)(?%tgtl)"%ﬁ 607 ng™ P t?t?l c acid
or D’;t?”?flltmﬂl?ﬁd,d; 2’8: Ee m xtglr:a tonorm a sol ution; g
) 00, ) s GRS S g o

(R) - 2- et hyl pywh@elmusrg%lebrea%hmé grodp cé®stidg ofl Sret hyl pyrrol l di ne
Dtartrate; and contacting the (R)-2-nethyl pyrr gln
' Or

L-tartrate witH é)%a§eﬁa’cké!? FeFrRks QP?‘-Onﬁﬁ’tIHW"pﬁ“r’ SF Frb?‘i)i’émf"?e
cont aghi nqc t Gmer(yﬁ) oé3 IRty Ry hRlhd bﬁ@o@rly dstiRted M&mn@u@mw t©c3 form

(S)-2-net hyllkpyrro I di ne; ) 1\?_cont_actl ng a nPoup of formula
(R5/0-2  ealkynyl, -Cs. 6cycloalkyl OCj.cycloalkyl, -CN, -NO,, N(R R, -NRHC(O)R

NR"S0,C .galkyl, -C(0)C.salkyl, -S(O)o-z-Cl-(,alkyl, -C(O)NR™R", SO.NR™R", -

SCF;3, halo, -CF3, -COOH,

-COO0C,¢alkyl, and -COOC;.scycloalkyl; -

15 where R¥ and R! are each independently -H or —C;galkyl;
where R™ and R" are each independently -H or —Cj.¢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(0).2, >NH, and >NC\ealkyl, having 0 or

1 double bond, having 0 or 1 carbonyl men;bers;

20 2) -G-Ar*, 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
R? is a substituent independently selected from the group consisting of: -OH, -Cj_sclkyl, -

25  OC,.salkyl, phenyl, -CN, -NO,

NERHR'-, -C(ONRIHR', -N(RHC(O)R',- N(RNHSO,C.6alkyl, -C(O)Cigalkyl, -S(O)o-2-Ci.
salkyl, -SO,N(RDR',- SCF3, halo, -CF3, -OCF3, -OCHF,, -COOH, and -COOC;.alkyl,

wherein R% and R" are each independently selected from -H, -Cjalkyl, and -C,.
salkenyl; and

30 3) a 4-8 membered saturated or partially saturated heterocyclic ring, having 1 or 2
heteroatom members selected from >0, >S(0)o.2, >NH, and >NC,_¢alkyl, having 0 or 1
carbonyl members, said ring optionally mono-, di-, or tri-substituted with R?;

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
-50-



(R4), 20HOOCHO wherein the variables are as described above, wth
either (R - or (S)-2- nethylpyrrolidine, for a tine and under conditions
sufficient to formthe correspondi ng ani ne; (3b) converting the
am ne to the conmpound of formula VII1-A or 1X-A 25This nethod nmay
optionally further include the steps of: (1lOrecrystallizing the isol ated

(R 2- et by Bl b bl el 070,681 >Rrt, v PUKAIRlbaLARAD: Lar 1 at e

(lg)isolating the recrystallized pyrrolidine L-tartrate or
(S)-2- metrhgitty ey to@haeddiianat qamneatoranmwsle 1 xpkeed BhAY T, pherfussdainghg st eps

(11) and_ (g AbaEX IR GRRAHAE K133 i BBlEeH SIdferlilifyTet OdS  of

the present THvention
( 4- met hox selpttehfrdm 12> grethgohsigdB: ¢F2-Ohbt- ﬁyka-llp'ﬂl,r@@h sadkyd, pheyy, &N)pbl@y] 1,2, 3, 4-

ueer a1 n EORo SRR R B R s OB T D Ey AL e ana
as descri heldyli- rSOﬁ\&(IUﬁROM%alo X¥F;,a00F1, eCHRgr maceut | cal |y accept abl e
sRaéll_t(::s fhe{ﬁgﬁﬂ a‘?g) (ﬁgag @(%V’SZ 3,4,or 5 Ris R3-aryl, R3-heteroaryl,
ycl oa B oal kyl, al kyl, hal oal kyI - OR4, -SR4 or R6 R
is Hand R2 iswRBretQRY R’ afe;cacl maélpeihddnsy R@-opt@rgyllkyl@r R6
c) phenyl fused at two adjacent ring members to a four membered hydrocarbon
10 moiety to form a fused six membered aromatic ring, which moiety has one or two carbon
atoms replaced by -N=, the fused rings optionally mono-, di-, or tri-substituted with R
d) naphthyl, optionally mono-, di-, or tri-substituted with R';
e) a monocyclic aromatic hydrocarbon group having five ring atoms, having a
carbon atom which is the point of attachment, having one carbon atom replaced by >0,
15 >S, >NH, or >N(C).4alkyl), having up to one additional carbon atom optionally replaced
by -N=, optionally mono- or di-substituted with R and optionally benzofused or
pyridofused at two adjacent carbon atoms, where the benzofused or pyridofused moiety is
optionally mono-, di-, or tri-substituted with R'; and
f) a monocyclic aromatic hydrocarbon group having six ring atoms, having a
20  carbon atom which is the point of attachment, having one or two carbon atoms replaced by
-N=, optionally mono- or di-substituted with R! and optionally benzofused or pyridofused
at two adjacent carbon atoms, where the benzofused or pyridofused moiety is optionally
mono- or di-substituted with Rj; and enantiomers, diastereomers, hydrates, solvates and
pharmaceutically acceptable salts, esters and amides thereof.

25 These compounds can be prepared, for example, according to Scheme 6.
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15R2 is H, or Rl and R2 are independently selected fromthe group

consi sting of R6-phenyl and ; and Xis -0- or -S-; or RL and R2, together
with the carbon atons to which they arc attached form or R6; and Xis -0-,
-S-, or -N127; 20R3 is 1-3 substituents independently selected fromthe
group consisting of H alkyl, halo, OH alkoxy and -NRI 1R12, R4 is al kyl,
arylal kyl or cycloalkyl; R5 is al kykeypMi2411212, R3-aryl or R3-arylal kyl;
R6 is 1-3 substituents |ndependently selected fromthe group consi sting of
H, al kyl, %Rshalo - -C(0)OR13, -C(0) N®¥J,B3L2 , - NR14R15, -OR13
and hanaIkyI SRR cép)ORlS FﬂO)NR:L 'or 5R11 and R12 are
| ndependent |y sple ted fron1 oup. con5|g H, al kyl , cycl oal kyl,
aryl and ary ~dKdol3-is H 2aIkyI cyab altrk IOor ryCHEkyI; R14 is 1-1,

al kyl, cycl oa kyh1or aryl al kyl; and
1
(RO ? o

2. (GN)
' (R4)m_ 1\\ H Aﬂ(u\/ Br R E{:\\/ (&O
Ho(ﬁg%ﬁ\o ANegt - s Ho{jﬁ)(\o SN N. g1

A4

A-Sb

Referring to Schéme 6, reagents of formulae Al, A2, and A5 are commercially
5 available or are prepared according to known methods. 3-5 Hydroxybenzaldehyde
derivatives A1l are reacted with alcohols A2 according to a Williamson ether synthesis
protocol to form ethers A3, using a suitable base such as K2COj3, Na,CO;, 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
10  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,, NaCNBH3;, or NaHB(OAc);. Preferred conditions include NaBH, in
15  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),

20 AlCl;, TiCly, or BF3*OEt, with or without a solvent such as DCM. Preferred conditions
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Ri5is H alkyl, cycloalkyl, -C(0)01213, -C(0)NR11R12 or -CO) R13;

10Conmpounds of fornulas X and XI can be prepared according to the foll ow ng
Schenme 8. X 9.4tN NR- NR3 R6 7 Referring to Schenme 8, Conpound
1l is reacted with an aniline derivative 2 in a suitable solvent such as THE

or di oxang, ndy ﬁﬁp@&@é\d{ngz@gg ngﬁnt@rn{eam@eegﬂélﬂ%)%ez&g&%n{% duhagfd ect the

reaction, prefera 1o give conpdun tro group of
conpound r&hicingrapdnisadct a3 Nd(EVBHE ineardacidic ngthapdr mgdinmg Adteimativdle, mt@mence of

a suitable catal yst such Pd/C, Pt0Q2, Ra ' |, pref bly Ra
Ni ckel , i Hay sl Bpreuce @ih@om%lﬁthagsa mmﬁiﬁ%}\ﬁbﬁﬁﬁm&?& E%rﬁersi%%%fl%pg% ,
pr ef er ably. B ARUM D 0 £EHE ARSI diH DK RIS ifll\gS]A 10 mRINIQelsvidRIckyclknown to

those versed in the art are also suitable. The prinmary am ne of conpound 4
i s acyl atseebityAT.dénallyothewiehdand poaraizoalyotiot gensipdn compirendsdsmacke of coupl i ng

Cr2ct2, " SPar DY earpe D e Rt ot A PaP AR PO RP Y ne - s
- group (such as a mesylate or bromide), followed by displacement of the leaving group
with (R)- or (S)-2-methylpyrrolidine that has been prepared in accordance with the present
invention. The displacement may be performed using a suitable base such as Na,COs3, in a
10 polar solvent such as n-BuOH, with or without catalytic KI or Nal. Alternatively, amines
A9 may be prepared through oxidation of the alcohol and reductive amination of the
resulting aldehyde.
Thus, one embodiment of the invention relates to processes for preparing

compounds of formulas VIII-A and IX-A:

15
wherein the variables are as set forth above, comprising:
(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
20 (Ib)  optionally removing the hydrogenation catalyst from the mixture;
(1¢)  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;
25 (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;
30 (3a) contacting a compound of formula
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can be acylatcd by an acid chloride in the presence of a base. Conpound 5
in acetic acid is heated for a sufficient tinme for cyclization to occur. In
step 5, if a protecting group is present on the group X, it is renoved at
this point. Suitable protecting groups for X =0, N, or S and nethods for
their renoval can be fqund in Geen's Protecting Goups in 50rganic

Synt hesi s. Conpound 6 Ff@Zreact egd wth an a, ca-dihal oal kane in a suitable
sol vent such as etone her or the |like, preferably acetone, in the
presence of a base™such 2CO8I or K2COB, preferably K2CO3, at a
tenperature f iy givegonpound 7 wherein Y is halo. A solution
of conpound 7 in a swtabl e soI vent such as CH3CN, THF, ether, or the

101 i ke, pref ermblen GHEReNablESart heaéHbid dHova Wilh Eitiak YR RS (1$)- pase such as

Et 3N, DIPEA or the like, preferably DI PEA, fol | owned by (R - or

('S) - 2- memieyhyyyrradiding fre attiree arasndseeandgiaag aniigiquhtoslonn tersrserard Rt he

pr esent |nver11tg T2§% eactl on is then heated at a tenperature fromO0 to
100C to 6 IRV ﬁg&% "Alternatively, the followi ng Schene 9 can be

foll owed. 15S@hkMretBod Ry bﬂ)ﬁor?éﬂ'ly(ﬁlrt%rﬁhcﬁudethe steps oﬂ -, >N NR3
R2 R Referring to. S nthellé)séature i's
reacted with & a, r%ﬁlﬁlh’ﬁpég}el&%@eﬂ ﬁR)az mthymrglw%ﬁ 13§k (3s2-acet one,

THF, eth ; ferably acetone, in the presence of a base such
as Naz eéglwf%l}ﬂegrset?@fagbly K2CO3, at a 20tenperature fromO to 65C to

gi ve corrpound(]lg). komnilngtthmogfﬁtaﬁamhQ&hﬁnﬂeﬂlylpyra)lshnetIa{bdrafaiswlrﬂ%)ﬂl- such as
CH3CN, 'UHF, ether, or the lik preferably CH3CN, is treated with a
terti ary%yﬂ%yrﬁg@é‘les]ééwré? #BN, DI PEA or the Iike, preferably DI PEA,

fol Igned by (1h)  optionally repeating steps (1f) and (1g).

Alternatively, 2-methylpyrrolidine-containing compounds may be prepared

according to Scheme 7:

SCHEME 7

(R%0.2
HOM\O 2 GH
" . ®n o
A3 OJJ(*”/\L ZcHo
B-1b
' o)
GRS
- (R)) 5
Gy /@VH Ar’Jk/ '
oI o N N A5
B2 _
Ar’ s Art
( \)0-2 o ' (R\) 2
B S o ®m .
QAo SN ath o N
15 - B3 L | 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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(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 conmpound 2511. As an alternative, the conpounds can be
nade according to the foll ow ng Schene SCHEME 10 R3R3 XHA . X

Referrlng toBgéﬁgh%BT8§&§gm?%iﬁgm¥§nﬁshyggg?gaaV?%ﬁmgﬁmgtzmqﬁgqﬁaloaIkane

ggeﬁoﬁglhahhﬂp§nbM®nw1sym§?ﬂeageahnmﬁuﬁmhﬂmﬁgshenl&mwﬁrexVngbﬂfﬂ@ig{ably
e a base such as ef e

Koo, - atofn kg Ean8 or e Roediie coprgRus Canbha 113 REPBIT | s

hal o. A gggnggﬁnq&hggggound 13 in a suitable solvent 10such as CH3CN, THF,
ether, or the Iike, preferably CH3CN, is treated with a tertiary am ne
5 Another embodiment of the invention relates to processes for preparing

compounds of formulas VIII-A and IX-A 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;
10 (Ic)  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-
15 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%0-2

(R @\
Ho’ﬁnv\\o > cHo

wherein the variables are as described above, with either (R)- or (S5)-2-

20

methylpyrrolidine, for a time and under conditions sufficient to form the corresponding
amine;
(3b)  converting the amine to the compound of formula VIII-A or IX-A.
25 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
30 (1h)  optionally repeating steps (1f) and (1g).



base such as Et3N, DIPEA or the |like, preferably D PEA, followed by (R)-
(S)-2- nmethyl pyrrolidine that has been prepared in accordance with the
present invention. The reaction is then heated at a tenperature fromO to
100C to give conpound 14. The nitro group of conpound 14 is reduced to the
am ne 15 using H2 gas in the presence of a 5Ssuitable catalyst such as Pd/C,
Pt02, or R ReYe %%m ARl 38 v %ng'trféssémods%f&e%éskﬁhh&nﬁ&l xent such
as net hano or | I SOpropano pr ef erably met hanol or ethanol. O her
reduction (mmttbd@ -phehy!)Rmosthy 1t 7o 3t Besahxlayselding - heropety 1 4.4 so suit abl e.
Still rEfe{nggaﬁ_@&Eﬂ gre 10, Conpound 15 is reacted with 16 in a suitable
sol vent sucC i'oxane, preferably dioxane, at a tenperature
sufficient to effect the 10reaction, preferably 50 to 150 C, to give

corrpou d 17 Th |tr p of co nd 17 m ne and
subseq ently t ?iﬂ(??%gprefﬁ‘g’rzprﬁ"ﬁ%’lﬁgalsouseﬁgw &’algfeé’ar'go?n%fﬁt such as
THF, et hel’cd?xﬁpohﬁ& dfitheefoilowing éatreths\M 4l 26l hhdmscrithil acwiChes1918975:m dazole (Q =

S) or 1,1'-carbonyldiimnmdazole (Q= 0) at a tenperature of fromO to 100 C,
preferably from25 to 75 C, toygive conpound 19. 15A sd‘r hon of 19 in a

sui tabl e sol vent such as LN or the I|ke S tr 'th a base such
as K2CG3 ortheRIikeén an kylatlnga |chLis a, Br or
or a nmesylate on sul fgQngte, at" a tenperat % 0 C, preferably from
25 to 75 C, to grvl 207N 5 Thus, /rNa dgrrent of the invention

relates to pro or Fﬁoreparl ng 20co S of Formul as X and X XXI
wherein the vari abl e§ are as set forth abole; %orrpr|5| ng: 25(1 a)

hydr ogenati ng 2-Rtet hyl pyrroline in a m xtBte conpri si ng an al cohol sol vent
and a hydrogenation yatal yst; (I'b) optionallyxienoving the hydrogenation
catalyst fromthe mixture; (lc)dissolving L-tartaric acid or D-tartaric
acid in the niandrtke phormasevhically atcgpiabla salts thereof, wherein:

10 nis2,3,4,0r5
RisR? -aryl, R3-heteroaryl, R3-cycloalkyl, R? -heterocycloalkyl, alkyl, haloalkyl, -
OR®,
-SR* or -$(0)12R’;
RS R6

AT o
R'isHand R?is RG—phenyl or Z ;orR'is R6-phenyl or Z" and

15 R%is H; or R! and R? are independently selected from the group consisting of R6—pheny1
and ; and X is
—0- or —-S-;

or R! and R?, together with the carbon atoms to which they are attached form

5%
Rﬁl/ -~ RG/I@

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 -NR’;

R* is alkyl, arylalkyl or cycloalkyl;
R’is alkyl, NR''R™, R3—aryl or R*-arylalkyl;
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(1d) crystallizing (R -2-nethylpyrrolidine L-tartrate or

(S)-2-methyl pyrrolidine D-tartrate fromthe solution; (le)isolating the
crystalline (R)-2-nmethyl pyrrolidine L-tartrate or (S)-2- methyl pyrrolidine
D-tartrate; and 5(2a) contacting the (R -2-nmethylpyrrolidine L-tartrate
with a base to form (R)-2- nethyl pyrrolidine free base or contacting the
('S) - 2- met hyd pyry Obiflidag iktebatdeh® &1eMelifroth B8 3RubRbndt@hBbf H, alkyl, -CFs,
(S)-2-net E%Ilpyrrol %g?ne;l % (%ta% cgnvreorti ng tuEe I(ISR)-ggr o ’
(S)-2-net hdlpyrrolidine to the conpound of formula VIII or TX. 10This

met hod may ,\Qpt i-qna Tt Lnghuderpihes shep ecrystallizing the
i solated ( -22-@@& gé/q)gfﬁfo(?@%e?ﬁ_-’t gﬁgt’qégr Sd?%%?]%l)(ﬂét hyl pyrrol i di ne
D-tartrat eR’ i Hyhlkgbtd®)IR/" t-BEOMBE RIS bR (R) - 2- net hyl pyrrol i di ne

L-tartrate,Qr - 2-. et hyl pyrrolidine . D-tartrat.e; 1h jonally

r epeat i°’ng téﬁéﬁ(fﬁe 'Eﬁ%e?{eﬁwselmed ﬁﬂ”étohe&rr’r%ur?aoflsé&%né%? gié;ﬂg(é]t ﬁ%cgjg?ﬁkgg t he
present i nagnind@angalyle conpounds of the foll ow ng conpounds of fornulas Xl
and XII'I, dgscribed in 2007/ Q099423: KD R4 a bR3 c R5-0 d 20Xl 1. or

t he phar metedt quyé@%gﬁﬁmyéggii ts thereof, wherein R3 is (Cl4-alkyl,
aryl or hegéroar Ykyl, dRlda0iabd atyisibstad uted with up to 3 fluorine atons;

R4 i s hydrogen, ha?,ogen, G 4-al kyl or Pﬁ}&(ﬁ.g)-c cl qal kyl, (CL.6)-al koxyl or
(C3.7)- cy%?d}“éﬂ:kaélw’lCYG'@@‘W’@F%(F’I)?RSU‘(%Q? tRd WEPRip to 3 fluorine atons),
aryl, qet eroar ydom2af®s dfForfda?e ROnd-X1E#h 88biepared according to the following) P- B,
wherein R6, RO, R and Ru together with the carbon to which they are
attached f¥nhemasd3-10 nenmber nono- or bi-cyclic ring system Bis a 4-7
menber heterocycl oal kyl containing up to 3 heteroatons selected fromN, O,
S (e.g., azetidine, pyrrolidine, piperdine, azepine, norpholine,

t hi onor phol i ne, piperazine or 1-4 diazepine) or NR'2R 3;

-57-



Ra, R9, Rio, Rl11, .-.12 .tt. and R13 are independently selected from

hydr ogen, Cl1.6 alkyl, (Cl-6 alkyl)-aryl, (Cl.6 al kyl)-heteroaryl; or Rl2and
R13 together with the nitrogen to which they are attached forma 3-10
menber nono- or hi-cyclic ring system (e.g., azepinc, piperidine,
pyrrolidine or norpholine), and 5with the proviso that NRL12R13 is not NH2;
mis 0, 1, 2, 3, or 4, nis 0, 1, Z@&igMegnd pis 0 to 3. These conpounds
can be prepared by the general procedure s:hovvn in the 10fol | ow nag Schene
11. SCHEME 11F R4 a0 R3 dil b R4 ahf - -fin R50 d | aW or

N02 Step 1 I
l® » HN x Step2 HNT

$9

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
cataiyst 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
-58 -



R50 d Ib Referring to Schenme 11, a ketone of the general fornula
H, wherein the hydroxyl (-OH) group is unprotected, is reacted with (R)- or
(S)-2-methyl pyrrolidine that has been 15prepared in present invention, to
generate an am no- phenol of general forrmula IIl. This transformati on can be
acconpl i shed using one or nore of the nmethods and procedures available to
those skillgde h@létélﬁoﬁntamdﬁ@ﬁorﬁémle%res%clé%?@ﬁ&eotoﬁl‘ﬂblﬁﬂdi' RinlabetRNEid2-

met hyl pyrrolidine can be conbined in an inert aprotjc solvent, |ike

chl or of or nis beated ferd syfeient fimeefor gyilizaten i essuhda Skp Saif p@giectiagigiPupdngent | i ke
ti tani um t gbeAGer LA, ?{0@}@&%@ O tid AR SIMRIREORREIAGE ForX AByCE AN
|nterrred|ae|mne hrou i’m nation of water ternatlvely

ref | uxi ng M, ®6lant nethod$ fOIr Ihearrdevalrmm@ﬂl foymd vl Gregn'scPriofectngsorarenin | i ke

t ol uene in_.the. senc t al tlc nmount ic acid,
with pPovi grggﬁzcg ng\/’BPou(Slfl%al éeav&gg Gith g0 aug) &r)l fxalg tm %?u?&ﬁl%#élg@ i or
activated Jwoh Mbtaﬁe srmyaﬁerdmbeladespreﬁeab@nwewe,dn the ;ﬁésfaﬁ@tdf\ﬁ@hs}e spc}oduce t he
intermediate imne. This ne t hen be 25co veteg si.tu, or in a
separate stef2¢d rdtaCiy I?‘?Qaf"g}’@%oﬁatf%petrﬁ%‘m 8D %n(gfo &Yt er medi at e
ILL Thi s c@mpbendraRIBhisRedIoby reduction of the C=N double bond usi ng, for
exanpl e, boron reagents |ike sodium boroh{drl de NaBI—|4]%}ér sodi u

cyanobor ohydr i desqlieiagepgrouad diit AstiradlecelvsryMeh StyldiG }Q:ndthﬁhéqhieke in

reactign iferfr-RRALKAMIEN, i 4‘@621%%'&95 RERHP AR ARIHANA! N HiTPeR diggxane.
Al ternatively, the imne can be reduced 5using catalytic hydrogenation

condi ti onshkeeprgferabb’@ﬁp@w fdlomigd by ol Ogéfé 2empthykapigoliding thetdiss Beqet al  cat al yst
i ke Raney Rg{}}l catal ysts
in a reacth ag%ﬁﬁléré o) %/e’e%mh!e%gés‘%{rg} gls{éer%fgél%)“g%d&g@%?nper atures in
t he range tefipaigorstir@0 ® LQQ"@@OElhecmpdundQ poi nt of the solvent enployed and
at pressures i aho one i spheres of hydrogen gas.
Q her rel ated @%npfwgy’qger%pﬂvevmfﬁ P%nrlles %?nn%’tf;ég?ﬁ% be found in the

| i terasure. Still referring t¥CIEEME® 11, the phenolic 011 group
present in the internediate of formula IIl .can be convert o0 an et her
product of the general formula | by alkylation of Il vm'thagjl}agent of the
general fornula R5-A, wherein R5 is as defined previ Ais a

| eavi ng group including halogen (e.g., d, Br, I)>\ ate (i.e.,

-0S02CH3, or -Ows) 15o0r tosylate (i,e., -050206I-154 -0T8) 412l N the presence
of a base and in a rea f‘lon i nert soI vyent, as depi cteﬁ i n pat hway b.

Sui t abl e baseszw | ude sgpdiu \%’gm um or Resi um car honate(s),

sodi um or pot as;J casrteppnat)e(N \\sodl um or potassium tertButoxide(s),

sodi um or pota suum hydrdets) d, t Re i W t h_cesi ate being
preferred. Swt bl 8 sol vent s RIlRlncIude DIVF DI\/%Q,N ! TITF and the

like, with 9 10 N R3
R2

R 11b
Referring to Scheme 9, Compound 9, known in the literature, 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,COj or K,COs, preferably K,CO;, at a

20 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

25 11.
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20DVSO preferred. Thus, one enbodi nent of the invention relates to

processes for preparing conpounds of fornmula XIl and XIIl: R4 CR5-0d
",",.. <=9 XIl Xl 25wherein the variables are as set forth above,
conpri si ng: (la) hydrogenating 2-nethyl pyrroline in a m xture

conprising an al cohol solvent and a hydrogenation catalyst; (Ib) optionally
removing the hydrag Elﬂ&tﬁ\%nthﬁ%ﬂ}éé/ugnhs EJnOJ@rBzIa% a@@dﬂﬂ%%ﬁithé b dispSRhvhe g
L-tartaric acid or tartaric a In the mxture to forma 30sol ution;
(1d)crystallizing (R -2-nmethylpyrrolidine L-tartrate or

(S)-2-nmethyl pyrrolidine Dtartrateswiﬁ% solution; (le)isolating the
crystalline (R)-2-nethyl pyrrolidine artrate or (S)-2- net hyI pyrrolidine

D-tartrate; and 5(2a) contacting the (R)-2-methyl pyrrolidine trate
with a base t3for R)-2- methybpyrrolidjne free ba r g(ont ctAng the
(S)-2-nmethylp r%frggegtartr A QMCU bage § or f@\n
(S)-2-methylp rrg i di e (?9, cont"ae{—r-ﬁg»a co d of q‘ormﬂtafﬁ
O2N O,N O,N
12 13 14

o

\O -
A
Step 3 /O/ [ Step 4 /O/
H,N
15 16 @r
—Z

NS “

X N
o s [y
Step 5 Step 6 )\\N Step 7

Referring to Scheme 10, compound 12 is reacted with an a, w-dihaloalkane in a
suitable solvent such as acetone, THF, ether or the like, preferably acetone, in the presence
of a base such as Na,COj3 or K,COs, 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

10 such as CH;CN, THF, ether, or the like, preferably CH;CN, is treated with a tertiary amine
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R4 a0 b -\1R3 HOd 10with either (R - or (S)-2-nethylpyrrolidine, for a
time and under conditions sufficient to fonn the correspondi ng am ne

phenol ; and (3b) contacting the am ne phenol with an al cohol, for a
time and under conditions sufficient to provide the conpound of fornula Xl
or XIll. This nethod may optionally further include the steps of:

15(if)recr |z i 2125 I | iR artrate or
(1) ecrustaubLepng bl aaleled Rads eyl onbial s i

recrystall mzthyiper)l}dmertbett g een priphdil reaccordandervatheheprege®) in@ention. The

130 2na t R3S Bind AeRlehtPd BineBifhe om0 1o 1467 QRADRLNn] EPOREAS S1EPS
X'l may adgrep ckfeomlpelpﬁirﬂds Xﬁd&cddh&tlfe(hﬂhﬁfSl%lthgHj gnsurhéebmlsd:rmmﬁg Scheme 12.

E i " x
Sﬂ_l NE 12 sultéale catalyst 5UC algrPld/C ’PtOz, or ﬂa%%(y) ngckel preflerzﬁ)%aneyll\%ck%l 1br\ A"*. NY/ R3

suitable solvent such as methanol, ethanol, or isopropanol, preferably methanol or ethanol.
Other reduction methods well known to those versed in the art are also suitable.
Still referring to Scheme 10, Compound 15 is reacted with 16 in a suitable solvent
such as THF or dioxane, preferably dioxane, at a temperature sufficient to effect the
10 reaction, preferably 50 to 150 °C, to give compound 17. The nitro group of compound 17
is reduced to the amine and subsequently to compound 18. The amine 18 in a suitable
solvent such as THF, ether or the like is treated with either thiocarbonyldiimidazole (Q =
S) or 1,1°-carbonyldiimidazole (Q = O) at a temperature of from 0 to 100 °C, preferably
from 25 to 75 °C, to give compound 19.
15 A solution of 19 in a suitable solvent such as DMSO, DMF or the like is treated
with a base such as K;COj or the like and an alkylating agent R*L, in which L is Cl, Bror
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

20  compounds of formulas X and XI

wherein the variables are as set forth above;
comprising:
25 (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;
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Cr..-7r4nC/ Filn RS0 dR50 d WI Referring to Schene 12, a phenolic ketone
of the general fornmula Il may be 5converted to an ether (pathway c.) by

nmet hods generally known to one skilled in the art. For exanple, the phenol
Il can be reacted with a reagent of general formula R5-A in the presence of
a base, as desgni be . J i 3 j 16 € :

general formul @id} V. &X\% tg%l i gk?%l){?%}h%@%@@%ﬁg&d% alit%teeo(ggggg 31&?%1?#8{5‘13&8}% I,
wher ei n LID-thigrate fsath tileddodutlomavi ng group (i.e., F, -Ovs, etc.), may be

reacted with a reagent .of general fornula R5- 1 1 in the pr nce of a
suitabl e base @RY iclatng %FfYSE@i‘%%t)'%‘@engﬁeg%ﬁ HW@F%&H&S&E of general
formul a 'Me&?@v@ﬂ%&in@ﬁ-tartﬁl@ alglgtone |V so obtained may then be converted,

t . b4

usi ng reduc am nation conditions as previously described in Schene 11
to the desired?2py oduntstiof thydRe2anethgipyrrbhdine (ptatttaiayith a)basd to feomeR)-2-

situations, if may.al so be advant ageous to,initially. co [ he.

i nt er medi @F@yf?é(fré}ﬁ@n? 369 gastel‘f’é 08833&2‘%%? &$)ﬁ%'nl?é}?¥%@frf(}c{1df§;¥ %%%Sfe Wt Gener al
fornul a Vbhdspadroay (§)-2-metigpyiebldideeduci ng agent such as NaBH4 in a sol vent

| i ke nethanol, then to activate the benzylic alcohol V (pathway g.) to
produce an i nt@ehediarertiop thoiuba(SU2-meathylpyerlidipe fasthg CP@@OPWO@%UH]Q&( e.g.,
Ovs, OrTs, HP)I‘ nd finally to displace the |eaving group wwith (R- or
(S)-2- matﬁy pyrrolidine that has been prepared in accordance with the

f oregoi ng st epshib ajetlica tH&) orftivinklty Qrrthet nehide tiepdtesrdl steps 20(0 to (h)) and

reacting the (R).-2-net hél pyrrolidine L-tartrafe with a base to provide
(R) -2- net hyl pyf ol feaiysallgng thy isolated (R)120pethyinyaohdinpl e e re(Slid h a base

to providg, ?Dp{yﬁrbliﬁﬁ%@f{aﬂ}‘z{téo' i di ne (pathway h.). Thus, anot her
0

enbodi nment e invention relates to processes for preparing conpounds of
formula X1 andgXl |isolatingheeeeerydtillzad(H)2bmethyfryerolidins dt-taftoate hr @yeire,

conpri si ng: g | a) hydrogenating 2-nethylpyrroline in a mxture
conpri si n%e%lpé(ﬂegﬂ’(’i‘f? Ifs?&%ﬂ‘}%rﬁndand_ a hydrogenation catal yst; (1b)
optigrally rengyj ngoﬁtfb%a@y’%_@&ﬁ&%ftégfélﬁ%@kbfgﬁ fromthe m xture,

(1c)dissolving L-tartaric acid or taftaric acid in the mxture to forma
sol ution; (Id) crystallizing (R -2-nethylpyrrolidine L-tartrate

or (S)-2-met hy}\{)sg ragn%lngﬁle ?oeth%gn%tltlc?(fstorf?ﬁeepr];sre% 1ntvgr?[iosn(§ Ia}rjet éo%]ﬂounds of the

following compounds of formulas XII and XIII, described in WO 2007/099423:

R4 2 4 a A
: ﬂ\ N\ R? ,fh\ N\R?
R5~o/d/ n Rs_co/ d/ n
20 XII XIII

or the pharmaceutically acceptable salts thereof, wherein
R? is (Ci)-alkyl, aryl or heteroaryl, optionally substituted with up to 3 fluorine atoms;
R* is hydrogen, halogen, (C1.)-alkyl or (C3.7)-cycloalkyl, (Cy.¢)-alkoxyl or (C3.7)-
cycloalkoxyl (optionally substituted with up to 3 fluorine atoms), aryl, heteroaryl;

25 R’is (CR°R”),-(CR'’R'"),-B, wherein R®, R?, R'’ and R"' together with the carbon to
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 NR'*R";



(le)isolating the crystalline (R)-2-nethylpyrrolidine L-tartrate or (S)-2-
nmet hyl pyrrol dine D-tartrate; and (2a)contacting the

(R -2-methyl pyrrolidine L-tartrate with a base to form(R)-2-

met hyl pyrrolidine free base or contacting the (S)-2-nethyl pyrrolidine
D-tartrate with a 15base for form (S)-2-nethyl pyn-olidine; (3a) contacting
a conpoundrdfiR’ frofMH '8 R AR HdeGndependentty delkcd GRMABMRSEeRSC faliyul@, :5- LG
wherein LG is a |eaving g%oup, for a tinme and under conditions sufficient
to form a dbipeyhéCorallsdihetrmamt 050 R3 |, 20R50 d; and (36) contacting the
conpound o 12, of Ul g4 @flh BRQitthgen to which el Rrekthd1RE )4 3-96 member
(S)-2-nethy|pyrroI|§|ne, for a tinme and under conditions sufficient to form
t he conpoumdnamior biesyeli¢ Hngyisteny (), lazepime BippidingG dymelidinssiringnaphalipe) gk her

i ncl udeg the. f: 1807 ; i.zing the isol ated

(R)-2-§net ??%%E?%ﬁ?&?%éﬁiﬁ§a¥?¢§$%Lor (S)-2- 5nethyl pyrrolidine
Dtartratemis0,1,2,3,01¢) isolating the recrystallized

(R) - 2- et hyl rolidine L-tartrate or (S)-2- nmethylpyrrolidine D-tartrate;
and Xﬁgﬁﬁ’ékﬁ%’@ﬁ Ily repeating steps ( 1 0 and (1g). An
exenpl ary gmpodnd that can be prepared using the nethods of the present
10i nvention is

1-{ 341- ( 2- met hyihesssomperes san bs areparrdianthe senesdl PRISFYRS FoxPdp Hife .

10  following Scheme 11.
SCHEME 11

-__(j t
R 4 2 3 . Rt 5 N 3 R{ a 3
R
o m. k. i
or
N A N e A n
HO ¢ " Ho/d " HO/d
]

Na Itib
»(j NHures. (j
R4 a N R4 a N a
b. b\\ /R3 b\\ /R
E / or CE >
o3
RSo/d n Rﬁo/d n
la b

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

15 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 IT 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

20  (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

25  converted in situ, or in a separate step following its isolation, to the amino-phenol
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The met hods of the present invention are also suitable for preparing
conpounds such as those described in WO 2007/ 094962, for exanple, those of
formulas XIV and XV. X-'ThCl7-N R4AR4 15XI VXV wherein Xis 0 or NR7; y is
0, 1, or 2 R3 is 0-2 of groups selected from hal ogen, (C1l.8)alkyl,
gc14alkoxrl (C3.7)cycloal kyl, 20(C3_7)cycl oal kyl - (C1_6) al kyl,

et erocyc t | I and

heL 1 00y C Bk AT B AR e e AR ec R dhineh R g

( C1_8) alkyfor ex@ﬁpleapcablkmgqnts(m s@divgpdioesdiy e (fl)\{a@éh)zy jEn g xdneherohydride) al kyl |

(215 ai oyl CBEFVNESRIR) oty TLRNE @Z’r“?%‘cﬁg“ Rt

sel ect ed f dighilorbhethaieompthanri STISF bindjoxahe. erw@edy, th€iminy adrklyd redugeq| |

() 3t et Rat BT, Yt B AR B0

car bocycl | fethlica@lyef lile Hansesicld (Iklmi)l@allehihurﬁ gt barbor (Pd¢C)ay sinehy cgtalgdts s or

5R5 and R6 and the atons to ich th re attached a fus 5- 6 nmenber
sat ur at ed TErHERRErGSEIVERt]e gret n&dgénggaW%ﬂﬁgpmH?“§§Bl “Pﬁﬁ89%§¥¥en1 such
as 20 °C up to the boiling point of the solvent employed and at pressures in the range of

about one to five atmospheres of hydrogen gas. Other related examples for the
10  transformation may be found in the literature.
Still referring to Scheme 11, the phenolic OH group present in the intermediate of
formula III .can be converted to an ether product of the general formula I by alkylation of
I1I with a reagent of the general formula R’-A, wherein R’ is as defined previously and A
is a leaving group including halogen (e.g., Cl, Br, I), mesylate (i.e., -OSO,CHjs, or -OMs)
15  ortosylate (i,e., -OS0,C¢Hs or ~OTs), in the presence of a base and in a reaction inert
solvent, as depicted in pathway b. Suitable bases will include sodium, potassium or
cesium carbonate(s), sodium or potassium bicarbonate(s), sodium or potassium tert-
butoxide(s), sodium or potassium hydride(s) and the like, with cesium carbonate being
preferred. Suitable solvents will include DMF, DMSO, DMA, THF and the like, with
20  DMSO preferred.
Thus, one embodiment of the invention relates to processes for preparing

compounds of formula XII and XIII:

-1 =0

N N
R4 2 R4 a
[\ X N R3 b I\ X N\ R3
/ Al A
R%-0 ¢ n Rs_c{/d n
XII XII1
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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or R5 and R4 and the atons to which they are attached forma fused
5-6 nmenber saturated 10carbocyclic ring to which a 6 nenber aromatic ring
is fused, such as or R5 and R6 and the atons to which they are attached
forma fused 5-6 nenber saturated carbocyclic ring to which a 6 nenber

aromatic ri nggcﬁ f%&gaqnizﬁitggh)-%nééyl&y%h&ﬁe ALENTECS m@)lzt}ﬁetﬁyl?gﬁomn&hi ch

they are attached rma seéd benzof hi ophene or fused benzofiran ring
system Butrasirom thherletiot;i s NR7, R7 and R2 taken together are -(CH2CH2) -

(oropi per az! 8)  SHG nhaFerH ity BOREmSURiRaighel BRSSP e ne ¥ 15
phar maceyetis@lyriolidaeaniathte; sal ts thereof The above-described conpounds
havi ng a 2-nethyl pyrrolidine %roup may be 5 prepared in accordance with the

fol I dwi ng schées. cqrrRyctingthq &)-2medwhyrieliding|Li-witiie withta traetosesn (B)-@par ed

i n accor n. i t i . {f1 Kk

T e RS SR RS AD 3P B SR idons knon
(S) - 1- ( 3bghlfer rarOPY-hietBylpyesitiite; pyr r ol i di ne, which can be used as in the

foll owi ng schemes. SCHEME 13 HO NN HN
(3a) contacting a compound of formula

10 with either (R)- or (S)-2-methylpyrrolidine, for a time and under conditions
sufficient to form the corresponding amine phenol; and
(3b)  contacting the amine phenol with an alcohol, 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:
15 (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 (1f) and (1g).
20
The compounds of the present general formulas XII and XIII may also be prepared

via the routes shown in the following Scheme 12.



NH2 EtOH, reflux a or 13 SCHEME 14 OwOw SCHEME 15 OBn OH H2
N "."..Cl *naorl3 6

SCHEME 12

0 R4
b\\ /R3 ] b
c[// n —— ;[/d/ n d. c[// n or c / Z

Referring to Scheme 12, a phenolic ketone of the general formula IT may be
5  converted to an ether (pathway ¢.) 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>-

10  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

15  alcohol of general formula V (pathway f.) by using a reducing agent such as NaBH4 ina
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

20 (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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NaH, Nat, DW SCHEME 16 SCHEME 17 SCHEME 18 SCHEME 19
Thus, another enbodi nent of the invention relates to processes for
prepari ng conpounds of formula XV and XV:

R4 2 3 R4 a N
bﬂ\\ /R b l\\ /R3
¢ // c[ =
RS-0 ¢ n RS_O/d N\ g
XII XHI

wherein the variables are as set forth above, comprising:
(1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
5 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
10 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
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

RY 2 .
e
N~

20 R50/d " ; and

(3b) contacting the compound of formula

RY o o

e/
=

R5(§/d "
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* = aor p*= a or X VXV wherein the variables are as set forth above,
conpri si ng: (l'a) hydrogenating 2-nethylpyrroline in a mxture
conprising an al cohol solvent and a hydrogenation catal yst; 5(Ib)
optionally renoving the hydrogenation catalyst fromthe m xture;

(1 c)dissol vi ng,:k t: I id : i 40 ] to forma
sol ution; (1d)g?]:1|rd§/$slg{§r ﬁjzﬁﬂgﬁ(%ﬁngg‘y t ;E}P%;%rfr?%??lg% nalemrdl_&-n'f1 grrétyrng%dé%gr

(S) - 2- nmetshffiqiynt tofordi thecdapamtl rod fanfuloXiltdreXI8ol uti on; 10(1 e)isolating the

crystalline (R)-2-nethylpyrrolidine L-tartrate or (S)-2- methyl pyrrolidine
D-tartrate; a W‘?‘g&‘é’gm &pflﬂﬁalg’hfg‘“bﬁ)lpgyar%&ﬁﬂeﬁlPé‘ol idine L-tartrate with
a base to formfR) 'r@éryﬁ?ﬂi%ﬁk@h{éi@@l‘aie@!(?ﬁzfrﬁﬁﬁylpﬁ&icﬁﬁe Canaetdig)-bhe

(S)-2-methyl pyrrolidine D-tartrate wi a base for form
(S) - 2 netrhsthppymalidiok Retartdy; 3a) converting (R) - or (S)-2-nethyl pyrrolidine

to 1-(3-hal o- 1) -(R)-2- t hyl - | i dj -
173 hal o pr oy} (gt bR R R e btwpta g
1- ( 3- hal an@h@RYirdlidifd D2afkkdIvhd pyrrol i dine or 1-(3-hal o-

propyl)-(S)-2-nethyl-pyrrolidine to the conpound of formula XII or XII.
Thi s  net hod ndyhoptapsapalivrepeatingsteps (ld) tfe(lghe st eps of :

20(1f)recrystal| L%E{,llglg?rk*eag,a@gécf@gg%ag@e-p%égg?éd%hr&v&lé HehifaRSr Hietedchat e or

(S)-2- nethylpyrr
10 invention is 1-{3-[1-(2-methyl-pyrrolidin-1-yl)-indan-5-yloxy]-propyl}azepane.

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.

R3 R3
*=oorp *=aorf
N._Rs N._Rg
N>\I N\ /
R, Rs R, Rs
15 XIV XV
wherein
X 1s O or NR7;
yis 0, 1, or 2;

Rj is 0-2 of groups selected from halogen, (C;.g)alkyl, (C;.g)alkoxyl, (Cs.7)cycloalkyl,

20 (Cs.7)eycloalkyl-(Cy.g)alkyl, heterocycloalkyl containing 1-3 hetero atoms selected from
0, S, and (Cy.s)alkyl-O-(C,.s)alkyl;
R, and Ry are independently selected from (Cj.g)alkyl, (Cj.g)alkoxy, (Cs7)cycloalkyl,
(Cs.7)cycloalkyl-(Cyg)alkyl, heterocycloalkyl containing 1-3 heteroatoms selected from O,
S, N, (Cy.s)alkyl-O-(C;.s)alkyl, amide, (C,.s)alkyl-aryl, and CF3;

25 Rs is selected from the group consisting of hydrogen, (C;.g)alkyl, aryl, (Ci.s)alkyl-O-(C,.
s)alkyl, and (Cj.s)alkyl-aryl,

or



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

(S)-2- nmethylpyrrolidine D-tartrate; and (1h) optionally repeating
steps (If) and (1g). 25Exenplary conpounds that can be prepared accordi ng
to the nethods of the invention include: 3-Methyl - | -

{4-[3-(2R-net hyl pyrrolidin-1-yppropoxy]phenyll -4,5-dihydro-1Hbenzo [g]
I ndazol e; - MaR)¥%hd #e aldf3o “(h’f’dﬁtﬁﬁi;{wh@a&ﬁé@ﬁmﬁqlﬁagehsmélﬂp&&mat@nyl

}- 2H—pyrazoﬁe 3- 30carboxylic ac cycl ohexyl am de;

1- { 4- [ 3- ( 2aftRpydistringlor pfisedl§ miember §iTyclisrinsoxgFmphehys } - 5- pheny1- 3-
trifluoronethyl-1H pyrazol e;»

3-Met hyl- 1~§443 (2-met hyl - ﬁrolldln 1-yl) - propoxy] - phenyl) 1- 1Hbenzo[ 4, 5] th

i enof 3, 2- cmgyra%ple and N )
3-{443-(2- pyrrolldln\ 1) - propoxyl - phenyl1}-1-trifl uoromnet hyl -3H 8-0
xa2, 3- di aza- cl opgptal a R3 Furt her conpounds that can benefit from

t he nmet hod Rsreparin thyl pyrrolidine as set forth herein include
t hose of fo |as XVI @& |1 described in WO 2007/ 048595: XVI and
phar maceuti calfy acceptfable salts thereof; 1Owherein Al is CH C hal ogen,
or ; A2 i&noxygen or sulM; R2a is hydrogen, aryl, Cl-6 alkoxy, am no, Cl-6
al kyl aI en heteroar C3-8 er ed

het er oéyc alngéﬁ ?X%% proms o hg‘ihl&ffy Af 91?%%@%113%‘{%&5 ‘P%IP SSrateds 6. al kyl
cycl oal kyl carfodydhic aink yt 2 Ret&1 @aysbordikytlic iy sysnay, suah koxycar bonyl

15am nocar bony], Ci.6-al kyl carboxy, Cl.6-alkyl acyl, C1_6-alkylalkoxy,
C16- al kyl al kgkycar bonyl, Cl‘ﬁ”al am nocar bonyl, Cl_5-al kyl acyl am no,
acyl am no, CN‘ kxl ureldQJ : | carbamate, Cl4-al kyl am no,

Cm cycl oal kyl % hydr oxy) 156\_ kyl hydroxy, hal ogen or cyano; R21' is
hydr ogen, hﬁ%oge (1% al kyd;, or .8 tycloal kyl; 20or R2a and R21' are

| i nked toget her to forn1a C3.8 cycloalkyl a 3- 8 menber ed

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
R;s and Rg 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

. *7Ra
Ny p/@ ,
R)‘ ""\_/I R3
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 N - ¢ AR N"'{i TR
R O Ry S

-69 -



het erocycl oal kyl or an oxo group; R3 is hydrogen, hal ogen, Cl A al kyl or
Cl-4 al koxy; R4 is hydrogen, hal ogen, CIA alkyl or Cl.,4 al koxy; Li is
-(0),-(CR9aR9h).-(CH2) z; 25R9a is hydrogen or unsubstituted Cl4 al kyl; R9b
is a Cl6-al kyl aryl or unsubstituted C1.8 alkyl; nis an integer equal to
O, 1 or 2; t is an integer equal to 2, 3 or 4, wis an integer equal to 2,
3 or 4; 30yhdré&XaONROIEIRE RF@H}&@:L totg@thgr d2¢ —(IJHZCE['Z) %ﬁ)ﬂnla%@ﬁﬁfo gfual to O or 1
; and z is an integer equa 0, 1, - Simlar oun§ such as

t hose descioptaEdng FaNhop 6y @aGEsine We)’ @rlt(h%@rg}p%wne), and Rigis as

| ncor por at nél?ﬂ;r@{lxgugl)oran@{llle Ré&ﬁﬁ@éﬁéal agg@e;ﬁéb'?@sa%ttﬁfe%iaar ed accor ding to the

5net hods of the i nvent’i on. npoun S cribed above nmay be prepared
accordi ng to Sciherbovzoies@beiEnEpminds hvangra2-yiethy{perelding grobp may be

5 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 O Q
O O © N—N N—N
\ \
HN_ X BBr, X
NH, —
EtOH, reflux

10

SCHEME 14
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10wherein R3is H F, or d, and Y1 is | or Br. These reactions may
be carried out using a catal yst such as copper iodide or palladium acetat e,
associated with a ligand such as 1,2-diamne (e.g. trans- 1, 2-

di am nocycl ohexane), a phosphine (e.g. 1,1

' - bi s(di phenyl phosphi no)ferrocene or 2-

(di cycl ohexyl phosphi no) - 2' - (N, N- di net hyl am no) - bi phenyl9eor an arfiMao aci d

(e.g., 15glycine), in a solvent (such amediaqxane, tetrakydrofur

di met hyl for¢ rri de or toluene)?Q i F;he premsi@g gf a b ot assi um
phosphat e 30 « t a tenperature ranhging fro

120 C and an rnert at nosplher! argon or ni t rogep)®

Klapars A. et al. in J. Am Chem Soc. 2002, 124, 74
ed using (R) or
(S)-2- nethylpyrg&lldlne prepared according to the nmethods of the instant
i nvention, in agcordance with ene 21. SCHENE 21 R3 C -t (CH2)0YI

R5I P1/ 41 -N " w(CH2)0 a or 12;; These reactions
may be carried\gdt in the pre e of a e such et ietchyl ami ne or
pot assi um car bogat hn _&Bwrt oni rml or acetfone as—sol ve or according to
any conventio ’I/ hod known N0 anNak NGLOME | n t he ﬂi; 5Thus, one
enbodi nent  of @sent invey THeI ates to processes flor,
,N
H
SCHEME 15

OBn

BnO
\©\ O/
NHNH,

N/
\

OH
— N>
[} N/\/\O
H2 N *=aorf
N / NaH, Nal, DMF o
\
N
N
\
S
SCHEME 16

-71 -



preparation of conmpounds of fornulas XVI and XVII A2A2 R3R2aR3 t (H2C) ONR2bN
* W(H2C) 0AL XVI| wherein the variables are as set forth above,
conprising: 10(1a) hydrogenating 2-nmethyl pyrroline in a m xture conprising
an al cohol solvent and a hydrogenati on catal yst; (I'b) optionally
removi ng the hydrogenation catalyst fromthe mxture; (lc) dissolving
L-tartaric acid or Dgdartaric acid in the sixture to forma ol ution;
| ating the

15(1d) crystalli zipg (R) 2-met hyl pyrrol yjdi\ne L-tartrate or

(S)-2-net hym r oI ne t@é#rat'e\f o e sl yhion,

crystalllne( di né€ rtra‘re*Ur““(S t hyl pyrrolidi ne
D-tartrate; and g.a)contactlng t he (R)-&-nmethyl pyrrolidi L-tartrate with
a base to form (R)-2- 20nethyl pyrrolidfnc free base or cdntacting the
(S)-2-nmethyl pyrrolidine Dtartrate with a base for form

(S)-2-nmethyl pyrrolidine; (3a) cgn\t/agtlng a conmpound of formula ,@B&CI

t (CH2) Oyl log@r~<c-.1" d D & ):>

*saorf

K,CO,, 2-butanone  HO DCM, H,50,
TN
_N

SCHEME 17

Nz
Br N
\©\ Pd(OAC),, dppf
Br K,COs DMF,90C  °©f o~ tBuONa, PhMe, 90 C

/o—@—NHNH?_ HCl

o ST
O N
b, S 5
BBr;, DCM *=aorp
N N

°N Y
\ \

SCHEME 18
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R5AI or w(cF12)0"-"Al tinme and under conditions sufficient to formthe
conpound of fornmula XVI. This nethod nay optionally further include the
steps of: 5(10recrystallizing the isolated (R)-2-nethylpyrrolidine
L-tartrate or (S)-2- nmethylpyrrolidine Dtartrate; (1lg)isolating the
recrystallized (R -2-nmethyl pyrrolidine L-tartrate or (S)-2-

nmet hyl pynolidine D-tartrate; and (1 h)optianal by repeating steps O) and
(1g). 10 Al ternatively, the follow ngl Schienre 22 may be i npl enent ed,

wherein the 2- nethyl pyrrolidineal koxy is“prgparéed from (R)- or

(S)-2-net hyl pyr e t hat has been prepared _in accordance with the
foregoi ng steps & O(@@th or Wi{houtlonal ERERS 0 to (h)) and
reacting the (R)-2-nethyl olidine L-tartra W t h—a—lﬁase—{»o provi de
(R -2- 15net hyl pyrrolidi ne<or ")+, 2amet hyl pyl‘d’o|ldl ne D-tartrate with a

base to provide (S)-2- nethylpyrrolidine, waith is then reacted with a
reagent such as hal o-al koxy. SCI| EME 22 R3HO R4yi [ hal ogenAl* = a or

f3 Theydeactions set fortB in Schene 22 may be perf,akm}d}bthe

presence of a basp, 20such as potassi Um tert- butyl ate, cesi urff car bont edor

sodi um hydri de, a sol vent, such a di net} /f\e(maxm de or

t et rahydr of uran t he presence of pal | a m or a coppe ased
catal yst, accordi to mpitPd/@ descritfed by Pemning et al. inm~g Med. Chem
2000, 43, 721. N\ THF/MeOHThus, nanot hgH, fabetimsstc of th@ pr esent
i nvention conpr \§e met hods of 5pr arang corrpounds of for a/sm XVl and
XVI | ?—4 ?q—l

—O0

SCHEME 19
~ 1 BBr3

Br

o )
C[ A\ 2 * AN
CHO N/N N N,N
NaOtBu, Pd(OAc),,
Lwnci _PhMe, 100C NaH, Nal, DMF, 70 C
*=oaor
B o}

o]
/

5y

Thus, another embodiment of the invention relates to processes for preparing

compounds of formula XIV and XV:

Rs—w R3—
o or P aorf
N__Rg N,N Re
N\ / \ /
R4 Rs R4 Rs
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A2 XVI wherein the variables are as set forth above, conprising:

(l'a) hydrogenating 2-nethyl pyrroline in a m xture conprising an al cohol
10sol vent and a hydrogenation catalyst; (Ib) optionally renoving the

hydr ogenati on catal yst fromthe m xture; (1c) dissolving L-tartaric
acid or D-tartaric acidypy the mxture to form axgpl ution; (1d)
crystallizing (R -2-nethylpyrrolidine L-tartrate or (S)-2-nethylpyrrolidinc
15Dt ar t nelieeeih timwariables etewasiserforth labyves odrapiisigg:t he cryst al | i ne

(R - 2- rrethylpy;rolldlne L-tartrate tartrate;

and e o MY SR E e _pg rrﬁé?%ﬁap’? B Caﬁ%éml?g hf)e with a

base to f@eh{ R -aZrydi®ch¥tidiydaiydtdi nc free base or contacti ng t he
(S)-2-net hyl pyrroI|d| ne D-tartrate with a 20base for form

(S) - 25 net hyl py(;lb)o| iagptipmally removmg(tlg@l}ydg@ggy)@ﬁd(@n q&p@alyﬂ)fron@)phe mixture;
(o Zemet oy YR Ot SRR AL ARRONL R0 o TRIIRMERORILOY 2 Y -

(3a) contacting”a conp R2bf|vmth
ei t her (Rptutioh; (S)-2- net hyl pyr Tol i dinylal kyl- OH, for a ti me and under
conditions SUf(flcli)CI ec%stéll?zé@ (Ig)] Eﬁetﬁﬁgyr%ipd?neo{ tetr%)r;trer%r?S) 2-methylpyrrolidine
D-tartrate from the solution;
10 (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;
15 (3a)  converting (R)- or (S)-2-methylpyrrolidine to 1-(3-halo-propyl)-(R)-2-
methyl-pyrrolidine or 1-(3-halo-propyl)-(S)-2-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 XIIIL.
This method may optionally further include the steps of:
20 (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 (1f) and (1g).
25 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-
30  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
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This method may optionally further include the steps of: (1Orecrystallizing
the isolated (R -2-nmethylpyrrolidine L-tartrate or (S)-2- nethyl pyrrolidine
D-tartrate; (I g)isolating the recrystallized (R)-2-nethyl pyrrolidine
L-tartrate or (S)-2- 5nethylpyrrolidine D-tartrate; and (1lh)optionally
repeating steps (If) and (1g). Exenplary conpounds that can be prepared
according to the 1Bt BadshAlpRRdhNVYANIDxIHHeA $:1-trif thyl-3H-8-oxa-
1-13-(4-{44(2;neiE?H%yrrq ﬁgﬁﬁ-f—ycﬁg%ﬁngﬂ?gbggzazgl?%??i}%henOQ??propyl
10pi peri di hé-diaza-cyclopenta[a]indene.

2-[(2-{413-(2- et hyl pyrrolidin-yl)propoxy] phenyl}-1, 3-oxazol -4-yl)met hylJ-2
- azaspiro[ 5. 5] undecane; 4-[ (2-methyl pyrrolidin- | -yl)nethyl]-2-
{443 - (2- met hylFeythergbingoumnds that yqmrtepefityionpthe mythods of Sreparmzdt e;

151-isq@pro -4-[3-(4- - (2- et h i peridip-1- h Ay 3-0%azol - 2-y1)
phen Oxg') pr‘%‘%’(lfﬂ{“’jﬁig%’%ﬁs %%;fgrgll l}[@’é%lﬂ >1/ cl_ll.fgle o) pf Brmuil 4% aXA ;(V%I d?éscrﬁ)eczi %

{44( 2- met hyigpyooro4gsdisn- 1- yenet hyl ] - 1, 3- oxazol - 2-

yl | phenoxy) pro yIIpiperidipe; 2-met hyl -1 434444

[ (2- et hyl | Mt hy11- 1, 3- oxazol - 2- AN 1
20y! | phenoxy i nhy R2a Ra ﬁf’L R2a

4- (2- met hyl'pyFaticdi pAL: yN b] - 2- (4-{3- py ol it Mjﬁﬁtthyl)
pyrrolidin- 1-yl]pro pxy phe )-1,3-0xazo|§ifi?;yclo entyl-448-(4-
{4-](2-nmethyl pyrroli ,4-yOnet hy11-1, 3 oxa Qgﬂﬂno N

yl | phenoxy) propyl i pi perazi ne;
25N, N- di net hy1- 144- (4- {4XMi2- net hyl pyrrolidin-1-yl)me¥M{l -1, 3- oxazol - 2-

and pharmaceutically acceptable salts thereof;

10 wherein A' is CH, C-halogen, or ;
A? is oxygen or sulfur;
R% s hydrogen, aryl, C,.¢ alkoxy, amino, C.¢ alkyl, C,.¢ alkenyl, heteroaryl, C3.3
cycloalkyl, 3-8-membered heterocycloalkyl, acyl, Ci.¢-alkyl aryl, Cy_¢-alkyl, heteroaryl,
C.¢-alkyl cycloalkyl, Cy.¢-alkyl heterocycloalkyl, carboxy, alkoxycarbonyl,

15 aminocarbonyl, Cj¢-alkyl carboxy, C.¢-alkylacyl, Ci.¢-alkylalkoxy, Ci.¢-alkyl
alkoxycarbonyl, Cj.¢-alkyl aminocarbonyl, C,.¢-alkylacylamino, acylamino, C;.¢-alkyl
ureido, Cj¢-alkyl carbamate, C).¢-alkyl amino, C3_s-cycloalkyl amino, hydroxy, C.¢ alkyl
hydroxy, halogen or cyano;

R®is hydrogen, halogen, C,.3-alkyl or Cj.5 cycloalkyl;

20  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, C4 alkyl or C,.4 alkoxy;
L! is -(0)y-(CRP*R*®)n-(CH,)s;

25  R*is hydrogen or unsubstituted C;.g alkyl;
R?isa C)¢-alkyl aryl or unsubstituted C,.g alkyl;
n is an integer equal to 0, 1 or 2;

t is an integer equal to 2, 3 or 4;
w is an integer equal to 2, 3 or 4;

30  visaninteger equal to 0 or 1;
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yl '} pheno xy)butyl] pyrrolidi n -3-ami ne;
142- (4-{4-[(2-nmet hyl pyrrolidin-I-yenethyll-1, 3-oxazol - 2-yl | phenoxy) et hyl k
4- (2-pyrrolidin-Il-ylethyl)piperazine; 2-{ 4-
[ 3-(2-net hyl pyrrolidin-1-yl)propoxy]-[3-4-(2-o0oxo-2-pyrrolidin- | - vyl
et hyl)- 301, 3- oxazol e;
1- [(2|{343n%%h%§gg%géuﬂ{&ﬂ5gﬂJymg-yl)propoxylphenyl]-1,3-oxazol-4-nde hyl ]
pyrrolidin-
m?(ﬁ {4|[3H€@1meghyMpMﬁO@JLapn3i yepr opoxy] phenyl } - 1, 3- oxazol - 4-yenet hy11-
phenyl am ne;
2-{4-[ 3 ( 2- et RUTEY sompounds, speh s thoss describeq ig WO 20061103043, the entirety o8 iyl ) - 1, 3
- oxazol e which is incorpofafed-hwedif fdr all iguiposad acanlalsd be ytepmd lagcbedigg to the
{413-(2- h%1 rolidin I)propoxylphenyl} -1, 3-oxazol e; 51-[(2-
{413- (2- métdh dg%f%ﬁﬁ?ﬁ? %™ yepr opoxy] phenyl -1, 3- oxazol - 4-yOret hyl | -
g- i;l_ 1- g- 2, 4- Ll’ : &oMilpBurids described dbolv€ Bray be prepared accordmg to Scheme 20:
3-(2-net hyl pyrrolidin-1-yl)prop 1- 1, 3- oxazol - 4- yOret hyl
pi peri di ne; %%%hﬂkgag Y Y
143- (444-[ (2- thylpyrrolldln | -yenmet hyl ] -1, 3- oxa yI)pbenox propyl)
10azepane;

1- (3-{414- 1- hyl ﬁM
piéer?dine WQQEHgo(pl eruﬂg?hyl%gnaté&)) 1, 3- oxa eno y} Q%
{[(2-{443-(2- nethy@f rro |d|n*l-?%ﬂ%<mﬂoxyrﬁﬁéﬁ’l) -1, 3- ox -yChethyI]

am no } pentan-1
15N—[(2-{443-(2-nmthylpyrrolldln I-yppropoxylphenyl} 1, 3- oxazol 4 yChethyI]

eycl opent anam ne; 144A4- {4-[(2-nmethyl pyrrolidin-1 ndethyll 1 @zol 2-
yl | phenoxy) byt yl | paze anep A2 14244-

{4-1(2- neafiﬁﬁirrolldfh ndeﬁﬁyL [z2a 3- oxazol 2 R%
azepane,;

N- (1, 3- di et hyQ%'w)Pyl)AN[(Z {4431‘1><'?\et hyl pyrroall 3/ henyl

-1, 3- oxazol -4-yOmiti hyl ] am ne; N—(eyelopropylnethyl) N (

{443 (2- nethylpyrrolidin 1 yI)propoxyIphenyI}

1, 3- oxazol - ng amne;, 251 -[(2-

{442- 69 néY % B >|dPﬁ ﬁ&f§? phenyl} -1, 3-oxazol - 4- yOnet hyl ]

pi peri di ne; These ré’a‘cﬂ&‘ishﬁali bd cafdeout using a catalyst such as copper iodide or
Ej{ £,|( ?brf;é{;{ﬂf Lo gg‘:ltalltg Iars.]so:lc-la eld Wn;?}‘} z? lygand suc3h a(gxla'Zzgllaﬁnzne%g' )g t?arxlg-n O§y)
diaminocyclohexane), a phosphine (e.g. 1,1 '-bis(diphenylphosphino)ferrocene or 2-
(dicyclohexylphosphino)-2'-(N,N-dimethylamino)-biphenyl) or an amino acid (e.g.,
15 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.
20 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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7,8-dimethyl-1-[(2-{443-(2-nethyl pyrrolidin-1-yl)propoxy]phenyl} -1,3
-thi azol -4- 30yOret hyl]-1-azaspiro[ 4. 41nonane;
N-(2-furylmethyl)-Nnethyl -N-[(2- {4-[3-(2-methyl pyrrodin-1-yl) propoxy]
phenyl} -1,3-thiazol -4-yemethyll ami ne;
N-(see-butyl)-N-[(2-{413-(2-nethyl pyrrolidin-Iyl)propoxy]phenyl}thiazol
Onet hy11- N- pr opyl am ne; 1 i di

-yl ) propoxy] phenyl } -1, 3-ti azol

(2 [4-(3-(2«pethyl pyrrolidin-1
, -4- t hyl f pi erldlne Ry
1-[(2-{413-(2-namhuhﬁxléf%%3>w | -y op xyIp %i m3- xazoL 4-y1
f(

acetyl | pi peridine; 51-] {4-[3-(2¢ hyIpyrﬂ

-yl ) propoxy] phenyl} -1 ox zol - 4- yDet hyk] pi peridine;
{443- ( 2- nethylpyrrollﬁln I-yppropoxy]phe yl)-1, 3-thi gz0he;
4-benzyl-1-[(2- {413-(2-nethyl pyrrolidin-1-yl)propoxyl phenyl}-1, 3-oxazol
yQOret hyl | pi peri di ne; 101-cyclopenty1 4-1(2- {413-(2-nethyl pyrrolidin-1

-yl ) propoxyl phenyl) -1, 3- oxazol I)nethyllplpera2|n
4-1(2-{443-(2-met hyl pyrrolidi 1-y|)%ﬁ;€§xylphenyl} -1, gaoxazol 4-y1)
car bonyl ] nor phol i ne; R* 14(8¢
{443- gz met hyl pyrrolidin-1- ppr poxyl phenyl ﬁzgrg’oxégﬁzgg yl)

15car bonyl Thi peri di @&, -cycka -

{443- ( 2- nethylpyrrolvﬂ?WﬁQ-ypﬁropgxylBﬁgﬁgl %CHz

- 1, 3- oxazol 4- ylDhesy lesutiphsTibpBe eatidiEout in the presence of a base such as triethylamine

_4_y

-4-

4-1(2-nmethyl p | i din-1-yQOrethyl 28) - 2- l'idin-1-yl hyl
pyHoI rgl ¢~ W{r{jﬁ?%:ﬁgl?g’}%%érh% Onimk %ﬁéﬁ?ﬂe Ségﬁ‘t’%"(rfcc(‘)?‘}érr‘gr% g/ M oyi ety

-1 1 uor 0- 413m{@nioRAMHIRNGEOh & fhe mmyRREOROKYIReny| } -1, 3- oxazol - 4 -
Anet hyl i pi peri di ne;

1- [ (4- fet hy1- 24%ws. qno ewbedigephaf the RrefeRLinvapHpR BH58/p BrASATPY ©1the_ oxazol - 5-

yQarbony| §Bbpiohd Bpounds of formulad (PR 0P1IOPY! Met hyl ) - 4- et hy - 2-
(413-(2-net hyl pyrrolidin-1- yepropoxy] -[ 3-

25N- pr opy1- 2 oxazol e-5-6 oxanlde N—cyclopentx -neghyl
(413-(2-ne hy pyrrolldﬁ% 1 r gpoxyl phenyl

- RZa
oxazol e- 5- car Doxs
4- [(benzylanlné)neth ]- 5 nethylpyr<§?fa}n 1 yI) ro fphenyl
1,3 - oxazole-5-carb L te 304 met hyl

{413 (2- nethylpyrrolldﬁn 1- yI)propoxy]phenyII-I“%ﬁiﬂlai%le 5-
XVI XVl

wherein the variables are as set forth above, comprising:
10 (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;
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) contacting a compound of formula
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car boxyl at e; 2-

(413- (2- et hyl pyrrolidin-1-Apropoxy]-[3-4-(piperidin-1-ylnmethyl)-1, 3-
oxazol e-5-carboxylic acid; N- (cycl opropyl net hyl ) - 2-

{443- (2- met hyl pyrrolidin- 1 yl ) propoxy] - phenyl } - Npropyl -

1, 3- oxazol e- 4- car boxam

R3
N-cyclopentyl 2-{443-( 2- th pyrrolidin-1-yl)Jropoxyl phenyl
o175 oxazol o G-t R Boxamide! N
5N- (4-f 1 uorobenzyl) - 2- 443 (2 nqﬁhylpynoildln 1 -yl)propoxy] phenyl } -1, 3-

oxazol e- 4- car boxam @g; N bepaybyct- metthy 1- 2- 443- (2-met hyl pyrrolidin-1
-yepropoxy] phenyl} - 1,3- oxazol e- 5- car boxam de;
1-cycl opentyl-414- et hy1-Z<{443- (2- net hyl pyrrolidin- 1-yppropoxyl phenyl) -
1, 3- 10oxazol - 5- yI)carbonyI Fpe§32|ne 2-{ 413-(2- nethylpyrrolldln-l
-yl ) propoxy] -[3-4-(pyrr %Jcarbonyl) 1, 3- oxazol e;

ol

h -
U e bam | g 1EZ LA o0 G AR o GF8201 5

[ 4- et hyltide Md&r;’def é(ﬁﬁlhcﬂm@&fﬂ&ydnpw%ﬁhlthh mpquhhpmnﬁmya Xvipheny1) -1, 3-
oxazol - 5-yl] carbonyl |Inorpholine;

[ 4- netgylll (4“?SmFﬁ@QYWQ”Hﬁﬁﬁ?bb@m$@ﬂpéﬂﬁeﬂEVW¥EP§poxyIphenyl) 1, 3-
oxazok 5- c on I

413 (- n%t hyl S(YIBV O%’r!e%flyg'fgfiﬁn% t?%%g%ge)%ly z-%-erﬁgtﬁylﬁoyljroﬁdlhé f-aRLAY dr (%) o

201, 3- oxanehylpyyrblidine Dylamitutger azi ne; N-(cycl opropyl net hyl ) - N—[(4 met hyl -

E ﬁfﬁ; gs;,rghlhﬁle(q o' 01|S(I>lgt|1r§]g the rgc(r)\?stﬁPze)éiy(RB)-B?nqgtHdpyrro13d1ne gz tartra%e Xr ()Ssnit hyl]

N-benzyl -rh'éthglﬁ)yﬁsﬁéfméﬂfa{d’a‘éé-aﬁa- met hylpyrrolidin- 1-yppropoxyi phenyl1l-1, 3-
oxazol5-ypnret hyl I am ne;

251- [ ( 2- { 3- net(ibxy-opti@nglh- wpedipigpiaps 611) dindele).yl ) pr opoxyl phenyl - 1, 3- oxazol -
4- y t hyl j pi peri di ne;

N- (4-cChl orobenzyl) - N-[ (2-{413-(2-nethyl pyrrolidin-1 -yepropoxy] phenyl }
oxazol - 4- yemet Qidrhatanl ) ehe ﬂblllo(vﬂfgr@hgﬂlk 22 nhAA6% in{plemented, wherein the 2-

-met hyl pyrrolidin-1-yl’)propoxybhen
methylpyrrohdmealﬂc?xy 15 pre);/)ared fy rom (R)- or (S)-2-methylpyrrolidine that has been

prepared in accordance with the foregoing steps (a) to (e) (with or without optional steps
() to (h)) and reacting the (R)-2-methylpyrrolidine L-tartrate with a base to provide (R)-2-
15 methylpyrrolidine or (S)-2-methylpyrrolidine D-tartrate with a base to provide (S)-2-

methylpyrrolidine, which is then reacted with a reagent such as halo-alkoxy.

SCHEME 22
hal b C(
R5 A —OLOI'B =5 A1
* R
4 1 N *
e
N\ -
17 *= g 0rf w(CH2) 0™ ™Al

halogen A
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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30yOret hyl i cycl opent anani ne; 1
-[(5-brono-2-14-[ 3-(2-nmethyl pyrrolidin-1 -yl)propoxy] phenyl } -1, 3-oxazol -
4- yl)nmethyl] piperidine; 1-{ [2-(4-{3

-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxy } phenyl)-1, 3-oxazol -4-yl- nethyl }
pi peri di ne; 1- { [2-(4-

(3- [Eﬁs? ZdﬂEihB'ldfbr%éErﬁ&H drdétfhhﬂzd%h]rzﬂf APRY Yrepdhenytly palladi8mO¥RZ &ppérbased

yemet hyl i pi peri di ne;

{ 443- ( 2- metdRjYHyesastingiooathed éeﬁ?rdﬁéml’ﬁw&*mt}al inJ. Meg Shem-2090y1 ) net hyl |
nor phol i neg3 75142(2- {4{2-(2-methyl pyrrolidin-1-yDethoxyl phenyl)

-1, 3-oxazol-4-ypet hyli pi peri di ne; 1- [(2- {4- [3-(2- nethylayrrol

i di n-1-yepropoxy] phdhys, }mﬂﬂle@mbﬁélmhtaf theprprephipygntipn perppraiehmgthedeo

5S) - 1- | ) propo henyl

E1 é ogagg e%éﬁé%oéé %QN%H%@%&%Y?%& ?ﬂy|25 ngtﬁz})gyrrglidln 2-one;
1-1(2- {3-¢ 0-4-[3-(2 n%ﬁ?ylpyrrolldln 1- yI)propoxy]phe
-1,3-oxazo<€2§:yenethym$p

{ 3- br ono- 4- erq%%ﬁin 1- yI)propoxm 11- nmL?%Z(lg
, $uoropheny
az

t hi azol e- 5- car boxyl a

{443- (2-met hyl pyrrolidi nJ1- yI)propoxyIpheny -4- yl)acetanlde
(4aR, 8aS) - 2-[ (2-{413- (2 et hyl pyrrolidin-1- yppmﬁb&%&lpﬁbnyl}

1, 3- oxazol - 4- yenethyl]deg@@ydr0|squ|nollne

443 (2- nethylpyrrolldln 1- epropox gphenyl -4-{ [(28) 2 (pyrrolidin-1-
yl met hyl ) pyr r ol Whereig the y@@a goﬂ aBOVERAPIIENEZ2044( 2-

{413- (2-net hyl RYRY 0mﬂbgen;ﬁlyé)pma@%ogﬁﬁﬂwm&mré@m&r%@@ lalcofs]

ypacet y] nor phol'i ne ;

N- cy cli@pensojventand2-hydwgerapopreatdlystpyr r ol i di n- 1-yl ) pr opoxy] phenyl }
yfl acet am de;
N- (cycl opropyl rge?) ftlofa](l%re(n&glg ‘Be quwyedr?%? atif)rnrcg alyétl frrl?ni ﬂi/eenf)lﬁ(glﬁ%xy] phenyl }
250xazol - 4-y1) (N;)pr dpydlaogl,amtad@ acid or D-taftdrf@acid in the mixture to form a

{413-( 2- mef | yrrolidin-l-yl)propoxy] phenyl } -1, 3-oxazol -4-yl)- acetyl]
azepane ; ? ~1-[(2- 443-(2-nethyl pyrro |

idin-1-yl)pr OpG[X(SOI phssyllipink,(R)-0xaziol pyrofilljne L-tartrate or (S)-2-methylpyrrolidine
nethﬁé% 5 1|n 4- 1nethy1)pyrrolld|n 2- one;

302 hyl = B@F%@ gL e § 'mH¥¥hyIpyrroI|d|n 1-yl ) propoxyl pheny1}- 1, 3- oxazol -

(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
20 base for form (S)-2-methylpyrrolidine;
(3a)  converting (R)- or (S)-2-methylpyrrolidine to the corresponding 2-
methylpyrrolidinylalkyl-OH;

(3a) contacting a compound of formula

R3 R3
halogen N Y1 R4 N v
’ or l
R A halogen AT
A2
Y

RZa

e
25 wherein Y1 is n with either (R)- or (S)-2-methylpyrrolidinylalkyl-

OH, for a time and under conditions sufficient to form the compound of formula XVI.
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yl) met hyl | - 2Ht et raazol - 5- am ne; N ( 3- met hoxyphenye-N- [ ( 2-

{443- (2-nethyl pyrrolidin-1-yepropoxy] phenyl} - 1,3- oxazol-4-yl)nmethyl J
am ne ;

N-(4-fluorophenyl)-N-[(2-{443-(2-nethyl pyrrolidin-1-yl)propoxy]phenyl}-1,3-

oxazol4-yl) metfiyd @il ®nay optionally further include the steps of:
N-[(2-{443-(2- et hyl pyrrolidin- ]?I-yl ) pr opoxyl phenyl}- 1, 3- oxazol - 4-
yOnret hyl pyri di(hf)3- apdrpgiallizing the isolated (R)-2-methylpyrrolidine L-tartrate or (S)-2-

544R4- met hy1- 2-{413- (2- net hyl pyrrolidin-1-yl)propoxyl phenyl }-1, 3- oxazol - 5-
yl) met hyl*’f’%ﬁédax%?lf‘ﬁa%(ﬁ-tgﬁratey,

4-({(28)-1-[(21 %)41315((121‘}@!1@Véc_@é_’iaﬂ@ieﬁdqml-z1métﬁ§lpy1@@l@diﬁe_} pherate dr (SL2-
, 3-oxazol -4- yl)nethylipyrrolidin-2-yQrethyl)norpholine;
1- [ ( 25 { 2-mhe¢thplppralidise Paasatd@ngyr rol i di n- 1-yl ) propoxyl pheny1}- 1, 3- oxazol - 4-

10yenet hyl Thi per.i dine. .
4, 4-difl (%ir{o- 1033?18%%1@&%93{155%rsr%?%)(/]lﬁp?/r%dr%fg?'di n- 1- yppr opoxyht enyl }- 1, 3- oxazol -4

- yl) met hyl | pilpesipthirp@ompounds that can be prepared according to the methods of the

4-[ (4- met hyl - 2- {643- (2- et hyl pyrrolidin-1-yepropoxybyridin-3-yll -1, 3-
t hi azol 5-)esdepdfidenor phol i ne; 151-(2-{3

, 5-di fl uor 0- 4- B fR2r1Eb! i din- X 3 B | - 4-
yemet hyl Thi perll E{I ﬁe?mﬁ Wétﬂ%lb%m()}l@fl Bo’?l%‘ﬂ‘%ﬂﬂ?‘?? ?{r’}ea?%?mz}l p?l%mé( o9
{4431Q 2- mepdnidigpyrrol i di n-1 -yepropoxy] phenyl } - 1, 3-

t hi | - 5- | Thi jdine; .4 4-difl -1-

(ot hyl -2 ( 2B mp s hep RS S BPraeREIR B d Gpapl-4-yDmethy ] 2-
20phenyl )a dspdrof 15 Ra@care;y! | car bonyl Thi peri di ne;

4, 4-di fluoro-1-1[4-nmet hyl-2-(4-{3-[(28)-2-net hyl E)lyr rolidin-1-yl]propoxy]
phenyl ) - 1, 3- t Hi-H2ohetBylpyiroliding aymehyléL - [3e(2-methylpyrrolidin-1-yl)propoxy]

4-1 (4- et hyl -.2-{443- (2- met hyl pyrrolidin-1-yl)propoxyl phenyl}-1, 3-thiazol - 5-
yl ) carbo nl&% P#%’rlpﬁ%"fzége;’

254-{§ 4- met hy 1r-&o%14>p{g134{1{-?ﬂ){42¢2niabtmylpmeﬁrdﬁi-'u@il)lmeihw]_lpr@@@em-pl)e nyl) -1, 3-
t hi azol - 5 yfl earbonyfl nor phol i ne;
4-{[ met hyﬂEQOKYZ)PIPBylﬂI@B@?ZIBe;net hyl pyrrolidin-1-yfl propoxy} phenyl)-1, 3-

e Y AT P St oSSl SR, - oxazor -
30yenet hyl | pi pgjp@heey)p@pgl]piperidine;
2-methyl-1-[3-(4-{4[(2-methylpyrrolidin-1-yl)methyl]-1,3-oxazol-2-
20 yl}phenoxy)propylipiperidine;
4-[(2-methylpyrrolidin-1-yl)methyl]-2-(4-{3-[2-(pyrrolidin-1-yl)ethyl) pyrrolidin-
1-yl]propoxy } phenyl)-1,3-oxazole;
1-cyclopentyl-4-[3-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3 oxazol-2-
yl}phenoxy)propylipiperazine;
25 N,N-dimethyl-1-[4-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3-oxazol-2-
yl}phenoxy)butyl|pyrrolidin-3-amine;
1-[2-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3-oxazol-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)-
30 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;
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1- [(4-nethyl-2- (443-(2-nethylpyrrolidin-I|-yl)propoxy]phenyl }

-1, 3-thiazol -5- yQOret hyl | pyrrolidin-2-one. Conmpounds of fornul as
XVIIl and Xl X, as described in WD 2008/ 005338, can al so be nore readily
prepared using the nethods of the present invention: (1), e RI-N ,jJ-N S/

Fen3-"/ n 45 R " = a or 13 XVIII 5and the pharmaceutically acceptable
sal ts thereof; apel®bnethyl olféln-wg) oRY1§3-8a0pyaeli@sliegdethpglependent | y
fromthe group congigti%gyg?TH, Cl- pE%y%ﬂQCl4 g?kyl, C2-8 al kenyl, C2-8

al kynyl , Csxaolgycl oal kyl, aryl, heterocyclyl, heteroaryl,
aryl - Chral kyl eny}._ xy-Gld-al l 9. eheh( = | enyl and
1 ot eny i ol b o Peb o S o

het eroaryl oxy- 1 enyl, iI's optionally
subst i t ut egd)popdxylphenyd;-4.3exa®legubst i t uent s sel ect ed i ndependently fromthe

01U S S8Ry SRR O Ry S Gl
8al kyl sul f 12 4-€hsalkkyl sul fonyl, Cl1. 8al kyl thi o, Chsal kylureyl, am no,
O - o2 R, (2 R SR M3 RO B SR O
di al kyl sul ppeadihee, hal ogen, CL.6 hal oal koxy,
1-[3-(4-[4-[(2-methylpyrrolidin-1-yl)methyl}-1,3-oxazo1-2-yl)phenoxy)propyl)
10 azepane; l
1-(3-{4-[4-methyl-5-(piperidin-1-yl)methyl)-1,3-0xazol-2-yl]phenoxy} propyl)
piperidine;
(2R)-4-methyl-2-{[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-
4-yDmethyl}lamino} pentan-1-ol;
15 N-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-yl)methyl] .
cyclopentanamine;
1-[4-(4-{4-[(2-methylpyrrolidin-1-yl)methyl}-1,3-oxazol-2-
yl}phenoxy)butyl]azepane;
1-[2-(4-{4-[(2-methylpyrrolidin-1-yl)methyl}-1,3-0xazol-2-yl} phenoxy)
20  ethyl]azepane;
N-(1,3-dimethylbutyl)-N-[(2-{4-[3-(2-methylpyrroalin-1-yl)propoxy]phenyl}-1,3-
oxazol-4-yl)methyl]amine;
N-(cyclopropylmethyl)-N-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl} -
1,3-0xazol-4-y)methyl]-N-propylamine;
25 1-[(2-{4-[2-(2-methylpyrrolidin-1-yl)ethoxy]phenyl}-1,3-oxazol-4-yl)methyl]
piperidine;
2-methyl-1-[4-(4-{4-[(2-methylpyrrolidin-1-yl)methyl]-1,3-0xazol-2-yl} phenoxy)
butyl}piperidine;
7,8-dimethyl-1-[(2- {4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-thiazol-4-
30  ybhmethyl}-1-azaspiro[4.4nonane;
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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Cl. 6 hal oal kyl, C1.6hal oal kyl sul fi nyl, Cl6hal oal kyl sul f onyl,

Ch6hal oal kyl t hi o, heterocyclyl, hydroxyl, thiol, nitro and sul fonam de;
wherein each Cl4 al kyl may be further substituted with hydroxyl;
substituted with hydroxy; 20J is -CH2CH2- or a 1 ,2-C3.7-cycl oal kyl enyl
group, each optionally substituted with 1, 2, 3 or 4 substituents sel ected

i ndependent | y firpy4-fseah& Shist a‘)xjg‘g&n@ll}lqyj-tm@b] -4al koxy, carboxy,
cyano, Cl.3 hal oal fge hal gggﬁgnhydrgggmgan 0X R3, R4, R5, R,

R7, RI1, Rm)meé%dpﬂﬁz @fe each sel ected independently from the group

consi stl ng of H, ) (8 0 hkoxy, Cl.8
al kyl, C14 25al k%ﬂﬁ g%(dgﬁ‘lmdﬁé%%%ﬁ gf&ll{)&r/%i(ﬁpﬁén'% g%f;%ﬁﬁ onam de, Cl4

al kyl sul f i avplyllpigbridnd: kyl sul fonyl, Q 8 al kyl t'hi o, Cl4 al kyl ureyl, ami no,

C1-3 alkyl arni i8l A 40 hde,

car boxy, cyanoqo[&%&%#'igé?"@vw ggl ga%‘%g?r%&yﬁ%?%h Q’)r%io SE@QQWIF

di al kyl sul Il’slpenalmede hal ogen, Cl1_6 hal oal koxy Cl, 6 hal oal kyl, Cl.6

hal oal kyl sul ti | oal fon Cl | kyl t hi o, hydroxyl,
thiol, nitro a G%dﬂ%ﬁf} hé%’éfﬁf) gxﬂp}ﬁgﬁg lgﬁbﬁafréé each sel ected

i ndependent | y f%m;tlhe (g-r{au[lp(z:ml&yli)tyrralgdlﬁﬂ -Hiprégbdyphénsl }-1,82x8cdldkenyl , C2-8
al kynyl, C3. cl oal kyl, aryl, heterocyclyl, heteroaryl, aryl-Cl-4-

al kyl enyl , yH’P lpy eéﬁ‘&F’kyl enyl, heteroaryl-Cmal kyl enyl and het er oaryl oxy-C

al kyl epy! , and 1e@cfa>p8§y1a4ﬂgt2§9 [B-%2—Qﬁtﬂyﬂa‘;@@ﬂoh&lnsluﬂﬁirb]ﬁdx@ﬁﬁewl} h,31poxapl-3, 4, or
5 substituents 5selected I ndependently fromthe group consisting of Cl.6
acyl , Cl.e%abpebyipipagrines| kenyl , Cmal koxy, C A alkyl, Chg al kyl car boxani de,

C24 al kyllyl, Q%{{ {@J[éayi é@ﬂh@r@?éﬁl‘icﬁﬁ?—,l }@gro ﬁ*]&ﬁér@lﬂf%&azo@l@f' kyl sul fonyl,

Cl14 al kyl thi o, 4 "al kyl ureyl'; am no, yl am no al kyl am no,
car bo-Cl . 6caatmzzsl>hyorpb91vr1%xam de, car boxy, cyano, C3.7 cycloal kyl, C2

scli al kyl car bo 2 I denhaneoeixafelanal oal koxy,
Cl1_6 hal oal kyl xla[g q&{ ?ﬁ ﬁggpﬁb{l}l(ﬁﬁlltﬁ%ﬁo %T éE.Siﬁ,h}al oalixﬁyl s%ll)Ponyl Cl.6
hal oal IRy t¢air®pylﬂngag¢rt§m3pl,, thiol, nitro and sul fonam de; The net hods of the

present invention nf elggefﬂél{gg%_\%?ne ?pone ﬁ%%éfﬂh?glg'ﬂ%ﬁ% be used

to nore readlly re ar (S)-2-
met hyl pyr r &yhdirbvayGpiperbgingr epared i n accordance with the present invention

ond ¢ Cat L0, o e AR DR ey S Rrece 0,
a base to preYtde-y(jpopéxyiRhdiyl)py3-odzotdt ne. The fol | owi ng schemes
dem)ns2t0r ate the UZS ?3 %];Jortoh4 [3-(%-1-%'[% %}rf‘r?o id?ﬁ-ﬁﬁ)g}@pgx enyﬂI p? -oxaz CH%'YE 23
yDmethyl]piperidine;
1-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1 -yl)propoxy]phenyll-l ,3-oxazol- 5-
yl)carbonyl]piperidine;
N-(cyclopropylmethyl)-4-methyl-2-{4-[3-(2-methylpyrrolidin-1 -yl)propoxy] -[3-
25 N-propyl-1,3-oxazole-5-carboxamide;
| N-cyclopentyl-4-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;
30 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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Base (R150)3B *= a or p Pd(PPh3)4RnRio 0 ,, R12\'' 4.°) Rl1RtoBenzene ;"
., WHO \ ROEt hanol , Na2CO3 J-N N+BJ Ni4,\---) J---/ \---)

', Ho' Remi crowaveR3 R4 R5, rt8 20n3 RR5R6R7Re wherein LA, L&, X, and Y are
each independently a | eaving group, for exanple, halogen, triflate and the
like and 11'5 is C _sal kyl. SCHEME 24 Base (R150)3B HO HOR 7° 124 a R5

o ogen, “ori S dopPflnty )2 EARAALAARRRRIAM Yy o GRA SBAIOND 1T
propyl-1,3- oxazole-4 carboxamide;
N-cyclopentyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazole-4-
carboxamide;
5 N-(4-fluorobenzyl)-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-
oxazole-4-carboxamide; ‘
N-benzyl-4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}- 1,3-
oxazole-5-carboxamide;
1-cyclopentyl-4-[4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl)- 1,3-
10 oxazol-5-yl)carbonyl]piperazine;
2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]-[3-4-(pyrrolidin-1-ylcarbonyl)-1,3-
oxazole;
4-{(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol- 5-
ylhcarbonyl}morpholine;
15 4-{[4-methyl-2-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy } phenyl)-1,3- oxazol-
5-yl}carbonyl }morpholine;
4-{[4-methyl-2-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-1,3- oxazol-
5-yl]ecarbonyl jmorpholine;
1-cyclopentyl-4-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl)-
20 1,3-oxazol-5-yl)methyl]piperazine;
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;
25 1-[(2-{3-methoxy-4-{3-(2-methylpyrrolidin-1-yl)propoxy]phenyl-1,3-oxazol- 4-
ylmethyl]piperidine; _
N-(4-chlorobenzyl)-N-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-
oxazol-4-yl)methyl]amine;
N-{(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-5-
30  ylmethyl]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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N +X B 5R34-R4C)ts OHR6R2 wherein X is a |l eaving group, for exanple

hal ogen, triflate and the Iike. SCHEME 26 R12 R7-N R2/ R3Rs wherein X
is a leaving group, for exanple halogen, inflate and the |ike. 10SCHEME 27
=a O 5t0 HR 2 R1R0-ro R3 R7TR4 R5R6R7R4 R5RaR7 wherein 1, & is a

| eavi ng group such as sulfonate, triflate, halogen and the like and Z is

hal ogen. SCHEME_ 28 (4.R9.1(25)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-1 ,3-oxazol-4-

yDmethyl]piperidine;
4-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-
yDmethyllmorpholine;
5 1-[2-(2-{4-[2-(2-methylpyrrolidin-1-yl)ethoxy]phenyl}-1,3-oxazol-4-yl)ethyl]
piperidine;

1-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-yl)methyl]
piperidin-2-one;

(58)-1-[(2-{4-[3-(2-methylpyrrolidlin-1-yl)propoxy]phenyl}-1,3-oxazol-4-yl)

10 methyl]-5-(pyrrolidin-1-ylmethyl)pyrrolidin-2-one;

1-[(2-{3-chloro-4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-
ylDmethyl]piperidine;

2-{3-bromo-4-[3-(2-methylpyrrolidin-1-yl)propoxy}phenyll-4-methyl-1,3-
thiazole-5-carboxylate;

15 N-(4-ﬂuorophenyl)-2—(2—.{4—[3 -(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1, 3-
oxazol-4-yl)acetamide; (4aR,8aS)-2-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-
1,3-oxazol-4-yDmethyl]decahydroisoquinoline;

2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl } -4-{[(25)-2-(pyrrolidin-1-
ylmethyl)pyrrolidin-1-yl]carbonyl}-1,3-oxazole;

20 4-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1 ,3-oxazol-4-
yl)acety]morpholine; |

N-cyclopentyl-2-(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-
yDacetamide;

N-(cyclopropylmethyl)-2-(2-(4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-

25 oxazol-4-yl)-N-propylacetamide;

1-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1,3-oxazol-4-yl)-
acetyl]azepane;

(58)-1-[(2-{ 4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl)-1,3-oxazol-4-yl)

methyl]-5-(morpholin-4-ylmethyl)pyrrolidin-2-one;

30 2-methyl-N-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-
yDmethyl]-2H-tetraazol-5-amine;

N-(3-methoxyphenyl)-N-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}- 1,3-

oxazol-4-yl)methyl]amine;
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NH R11 base wherein LG3 is a | eaving group such as sulfonate, triflate,
hal ogen and the |like and Z is hal ogen. 5Thus, another enbodi nent of the
present invention conprises methods of preparing conpounds of fornmulas
XVIIl and XIXX: Rz O ORIRo J-N\\ 4 R2 3-/ RRe- RS * = aor /3
XVII1XI X wherein the variables are as set forth above, conprising: 10(la)

hydrogenating - (fﬁflmfb;méh{rl@JN R@-{u?mz -ty Lpy BoR@AN L prdpox ABhalyBohel  sol vent
and a hydrogenation cataly b) optionally renoving the hydrogenation
cat al yst f@@ﬁﬂfﬁ@mﬁwyﬂﬂﬁ@e (Ic) dlssoIV|ng L-tartaric acid or D-tartaric

acid in the m &g@%t@ ﬁ% g@gﬁl% ikl ﬁﬂzprép‘i&}ﬁﬁlergﬂﬁ%adxuom4ng

(R)-2-nmet hyl pyrrolidine rate or met hyl pyrrolidine D-tartrate
fromthe sﬁhmmhﬂMWKW1é¥m$®Latlng the crystalline (R)-2-nethylpyrrolidine

L-tartgate or S}z fesJRoIY! B LRy RS rdn 3 Gloky pREBE 1) -1,3-0xazol-5-
yDmethyl]morpholine;
4-({(2S)-1-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1 ,3-oxazol-4-
ylmethyl]pyrrolidin-2-y!} methyl)morpholine;
1-[(2-{2-fluoro-4-{3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-
10 yDmethyl]piperidine;
4 4-difluoro-1-[(2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazol-4-
yDmethyl]piperidine;
4-[(4-methyl-2-{6-[3-(2-methylpyrrolidin-1-yl)propoxy]pyridin-3-yl}-1,3- thiazol-
5-yl)carbonyl}morpholine;
15 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}
20 | 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; A
25 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-
yljcarbonyl} morpholine;
1-[(2-{2-methyl-4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-oxazo1-4-
30 yDmethyl]pipenidine; and
1-[(4-methyl-2-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1,3-thiazol-5-
yDmethyl}pyrrolidin-2-one.
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(2a) contacting the (R -2-nmethylpyrrolidine L-tartrate with a base to form
(R)-2- 20net hyl pyrrolidine free base or contacting the

(S)-2-nmethyl pyrrolidine Dtartrate with a base for form

(S)-2-nmethyl pyrrolidine; (3a) converting (R)- or (S)-2-nethylpyrrolidine

t he conpound of forrmula XVIIl or XIX. This nmethod may optionally further

i ncl ude the stepsphadscr@rdaray xvaliland b(rm 5shﬁscin$;6d AtWa 2008/005338, can

(R -2-nmethyl pyrrolidine L-tartrate or f2 rrolidine D-tartrate;
(1g) i sol at #lsapetrpgse F“éé‘rlbyE’FWFq‘isé‘tg‘bR)‘Le‘i‘o%‘? HY4 Iﬂﬁ él“%ﬁ“ﬁ% L-tartrate or
(S)-2- 5Snethyl p;(/)r regki di ne th\gtrate and (Ih) opt onaldwy repe1at| ng steps

(10 and (19). \\S// Exe \ ar ounds t hat ca /;Br paredRcco di ng to
t he net hode'-Qf e 5T | ncI R
' Tylel y 1- bi pheny{- 4 suI \') i J—N

4' 42- ( 2- net hyl, -
10(tetrahydr \épvr ™ 3 a
2-{4142- ( 2- met hyl - pyI’I’O|R6dI nRI-yl)-ethyl] -bi phenyl - I R6
fonyl) -2, 3-di hydrolHi soi ndol e; =«

442- (2-met hyl - pyrrolidi nXIVII}fl) et hyl | -b I phé yll)) 4-sul f oni C)&&I d (pyridin-2-
yl met hyl ) - am de;

154" 42 4( 2- gatthyphagydce@tically Reckptytl} setshiydrddsj pheny1- 4- sul foni ¢ aci d 4-

met hyl - benzyl am de; 4' 42-(2-methyl -pyrrolidin-l-yl )-ethyl

J- hi pheny1¥3¥88| f oni ¢ aci d (2-ethoxy-ethyl)- am de;

4- {2 3145 ((j 2- m‘«‘éW'an@R? hlehéli Retekted Wdepédayhiichiqah eRytowp-conditimgylf H; Chk omor phol i n
e i oxi

4' - 25 (2- nisvhies perls 614 dkeyl Gpa plkemly Qo yrlionikrly 4rvh heteiop gty lcheter vk o.-

| sopropoxy; t—(ljly Lalk &ryloxy-C.4-alkylenyl, heteroaryl-C;.4- alkylen 1 and heteroaryloxy-
4'12-( 2- m::trﬁ1 4 r}?%ﬂyﬁ |yn- Iy- yll 3 € }{hyyl Thi phen 1] ?OI‘]I C aci 3,
(2- phellQoxyCetaH]y)[lgnyl and each R' and R? is optionally substituted w1th 1 ,2,3,4 or 5 substituents

R7

selected independently from the group consisting of C. acyl, Ci.¢ acyloxy, Cy.g alkenyl,
C1.6 alkoxy, C.g alkyl, C;_g alkylcarboxanide, C,.3 alkynyl, C;.; alkylsulfonamide, C,.
salkylsulfinyl, C;.salkylsulfonyl, C.3 alkylthio, C.galkylureyl, amino, aryl, C;.
galkylamino, C, gdialkylamino, carbo-C,¢-alkoxy, carboxamide, carboxy, cyano, Cj.

15 scycloalkyl, Cy.g dialkylcarboxamide, C,.g dialkylsulfonamide, halogen, C;.¢ haloalkoxy,
C).¢ haloalkyl, C;.ghaloalkylsulfinyl, C;¢haloalkylsulfonyl, C,.¢haloalkylthio,
heterocyclyl, hydroxyl, thiol, nitro and sulfonamide; wherein each Cyg alkyl may be
further substituted with hydroxyl;
substituted with hydroxy;

20 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 Cy.3 alkyl, C;.
salkoxy, carboxy, cyano, Cy.; haloalkyl, halogen, hydroxyl and oxo;

R3} R*, R’ R® R, R R!Y and R'2 are each selected independently from the group
consisting of H, C¢ acyl, Ci¢ acyloxy, C,.5 alkenyl, Cy.6 alkoxy, C,.g alkyl, C).3

25 alkylcarboxamide, C,.g alkynyl, Cy.g alkylsulfonamide, C;.g 'alkylsulfmyl, C,.galkylsulfonyl,
C,.3 alkylthio, C;.g alkylureyl, amino, C,.3 alkylamino, C;.8dialkylamino, carbo-C,¢-
alkoxy, carboxamide, carboxy, cyano, Cs.7 cycloalkyl, C2-8 dialkylcarboxamide,Cj.g
dialkylsulfonamide, halogen, Cj.¢ haloalkoxy, C,.¢ haloalkyl, C\.¢ haloalkylsulfinyl, Ci¢
haloalkylsulfonyl, C.¢ haloalkylthio, hydroxyl, thiol, nitro and sulfonamide;

30 and
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am de; 254' 12-(2-(2-nmethyl-pyrrolidin-I-yl)-ethyl kbi phenyl-4-sulfonic acid
4- et hoxy- benzyl am de;

4' 42- (2-nmet hyl - pyrrolidin-1-y1)-ethyl kbi phenyl-4-sul fonie acid

cycl ohexyl am de; 2-nethyl -1-

)2[4' - (pyrrolidine-I|-sul fonyl)-bi phenyl -4-yl ket hyl -pyrrolidine;

2-{442- (2- met hy*Ry RP ok letihNelectéd ima@pdniérity Tt daieR gtoup csmbisting BY ) €Ly 2, 3, 4-

30tetrahydro i soqui nol i ne;

- [ 20 (2- elyFapyiend) Foh aknyly €5 eyl sy hsigrpeyalyb detegnsnd: ads G

be”Zy' Lyler3in Ikylenyl, heteroaryl-Cyq-alkylenyl and heteroaryloxy-C -
-[2-(2- methﬁ@ Oxg Clda yeny’llieeroa b py er%,y - 4-sul fr)(;nl)(lz aci d

4 trifl uorajk[séq'dyy Iand eetgbﬁzymb_m deptionhlly substltuted with 1, 2, 3,4, or 5 substituents

2{ 4 tidi I 1 di
2. { [ 2- %a_z esete t'e? ?ndepe%gentlo%rr? thQ f?ouﬁ@ﬁrl)ﬁls?’ in Ioi(ﬁégh c%} gl gu{g&)ﬁ/?/gz g%ﬁ{c 9' ' I ne;
cycl obut yl @malﬂiexy, 3 alkP; C- aﬂﬂg}ﬂdayuoxpxylrdeoﬂlj ;chlkynjd 1) aksylaylfdnamide, C,.

- bi pheny1- ic a but

- (2- et hyl Saﬁ‘yﬁ R @"8&@1%8%91 k%?{%ﬁlé%% s aff Y Besh amine. St AT ani de:
4' 12- ( 2- methydialpyiihiab) dibe=C): 6§élk)ox? dayokam tale plaghoy i -ofrarsl) ICh Qﬂyo@oaﬂqﬂ .. _
Ia(S:IOSr ?Tg%/L;qm&deylh:@rbo%zazmxdg Cog dla¥kylsp ijegegrluldg Ihglo:!g'ery :81 5 hz}lcr)%kclxy, ?oaﬁ( % sulfonic

1 ?ﬁ4|2)1()2 %ﬂ{améikymﬂ&‘h?l' celi Redadsdduiehilyt kmamﬂ@ytﬂmélhﬁyuyo,nmel altiothnl2- met hoxy-
et hyl)-amd
-[2-(2- #@ﬁhvmnﬁyrrolldln 1-y1) - et hyl ] - bi pheny1-4-sul fonic acid (4-
f l uor o- pheny 1) -@@ifléhods of the resent mventlon of reparrng (iR) and (S) 2-methylpyrr011d1ne
-[2-(2-nmethyl -pyrrolidin- R )-ethyl | -Dbi phenyl -4-sulfonic acid 4
1 5f | uor o- beankg hsediteimore readily prepare the above mentroned compounds (R)- or (S)-2-
j g:-ﬁl grzoggﬁﬁez%)(lgﬁ%'%irdme o Be ﬂreya]réd LRy KPR Y ﬁ}es%hhl ihO0ki6n % r‘éactmg
4' 42- (13- msﬂhhgit) “pyethplpymélline-Iy-taytrase wjtMaibpseetn provided §)-R omrtieylpyiodidine or
(2- hydr oxy
204" 12- ( 2- (Ot ﬂ}ypp POk e rafe yith R K Pokidh - ey e e
di et hyl am ﬁdﬂewmg schemes demonstrate the use of the o) prepared 2-methylpyrrolidine.

SCHEME 23
9
o o R12 R R10 HN/R R‘H R10
N\ 9
\S// x /R \RB 2
LG l X J—N X J—LG
) RS base
R3 R“\'\ R6 R7 RS R?
* Base
HN (R'°0);B
T=aorf
Pd(PPhg), R12
o]
R12 R RY Benzene \\ 57
A //O R®
tIii\j ) Ethanol, Na,COs
J—N .
\ microwave 3 \,
R® R R4
/ \) ol -

Wherem LGI LG% X, and Y are each independently a leaving group, for example
halogen, triflate and the like and RPis C, galkyl.
SCHEME 24
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4'12- (2-nmethyl -pyrrolidin-1-yl)-ethyl] -biphenyl-4-sulfonic acid
(1- propyl -butyl)- am de;

4142- (2-nmet hyl -pyrrolidin-1-yl)-ethyll-biphenyl-4-sulfonic acid
cycl ohexyl net hyl - am de;

254112- (2-met hyl -pyrrolidin-I-yl)-ethyl kbi phenyl-4-sulionic acid

benzyl am de; 4'42-(2-nmethyl-pyrrolidin-I-yl)-evhyll-biphenyl-4-sulfonic

aci d phenyl am de; qn R RM VED R R
-[2-(2-net hyl - roI [ d| n-1-yl)- et | | - bi 4:sygrfﬁon| C [ d ,

cycl opr opy! met hys'- SN — e

-[2-(2- et hyl - ’rvgj i d| n-1-y1) ePh kbi pheny1-4-sul f oni cgaacihd
SOCycI opentyl am de; 14142- (2-nmethyl -pyrrolidin-1-yl
) - et hyl ] - bi phenyl- 4r'sul fonyl } - mor phpgdspe;
1-{4' 42- (2- net hyjl-“ﬁ%rrol i di n-1-y1) - el yd),sbi phenyl-4-sul fonyl} -piperidine,
4' 12- ( 2- met hyl lidin- 1 -yl)-ethyl] -biphenyl-4-sulfonic acid am de;
-91 - 2- - et hyl - pyrrolidip-1-y1) -rafehy) - bi phergyl 4nsul fonie
acid cycl opr opyI a;m(gieuz s Benzene
4' 42- (2- met hyl - pyrgollidi n- 1- y1) g @ hj_phehy Ethanc ie{COn| & B.CI i '
4' 42-(2- et hyl - % n-1- yl)aeet i - bi phenyivawas)| f oni & ec;
(2 met hoxy-1- 5 tRhga -Ret hyl)-ami d& R 1 -14 RE R

' 42- (2- met-hydreip LG dl,(l'}zd]?([lariki-y Jibe-eat}hmﬂépebdqmlﬂglayelavmgwd)ﬂmﬁylexarpylc,r ol i di n-3-01;

1-{4" 42- (2-neth 1 | kbi ph 1-4-sul f I
Spl E)el’l di (nhaé".rég‘i) yhﬁgglpf{itﬁgil ¢ and RY s)C 1?&1 I pheny sul tony

-{2[4' - (aziridine-|-sul fonyl)-bi phesgHEMEgbket hyl } -2-nethyl-pyrrolidine;
102- ( met hoxynet hyl)-1-(4"-(2-(2-methyl pyrroli d,;d@,P;lr—)B 1) et hyl gbl g:pzenyl 4-

yl sul fonyl ) pyrrol idi n@; R R Benzene 4

4' 42- (2- et hyl - E/ d| N~ y1) - et h blphégnylar&nQMajamgl cca df\

( 2- met hoxyet hyl a(m de; microwave RS,

1-{4' 12-(2-neth (\F\/I ioh n-1-y1) <€t Nyl kbi' phenyl 4-sul fony1} - p| pel‘lfdl nk3- 0

I 15pr opi @liliréina@ﬂsd leavmg group, for example halogen, triflate and the like.

1-{4" -[2-(2-net hyl - pyrrolldln 1-y1)-ethyl kbi phenyl-4-sul fonyl}- -

pi peridin-4-yl ester; -(2- pyrrS&HFdY[ﬁz -yl-ethyl)-bi phenyl 4-sulfonic
acid et hyl am de; 1 Rl Pd(PPha), RZ o1 gio

(1-{4' 42-(2- et hyd -y ol i di n- 1- yf)g}- £ hyl Y bi Reeasyel- 4- su];ﬁo;s
Y/

-pyrr olidin-2- m]_\)N S anph J—N Ethanol, NazCO3 I -
204" 42- (2- met hyl gpyily gridl n-JfL-yl) kbi pheAYI2 S ul £ on CRMP\GS begzy - (2-
R R"\;

wherein X is a leaving group, for example halogen, triflate and the like.
10 SCHEME 27

Ri2 R12

4
*=oaorf l \‘*3
HN

oA Q b ﬁ b f/:\Q“b

R5 RS
wherem LG’ isa leavmg group such as sulfonate trxﬂate halogen and the llke and Zis

halogen.
SCHEME 28
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hydr oxy- et hyl ) - am de;
"'-[2-(2-net hyl -pyrrolidin-1-y1)-ethyl kbi phenyl-4-sulfonic acid

3, 5-di chl orobenzyl am de; 4' -{2-(2-methyl -pyrrolidin-1

4' 42- ( 2- met hyl - pyrrolldln 1-y1)-et hyl kbi phenyl-4-sul fonic acid

3, 4-di chl orobcrirzyl agi dgs R

(2- hydroxy-1- ppt

2-(1- (4 42(2R 1d|n-15>¢JR

1-{4'-[2-(2-nethyl -pyrrolidin-1-yl)- ethyl] bi phenyl- 4- sul f ony }wplperldlne-
4- carboxylic acid benzyl ester; acetic acid

sulfonyl} anlno) ethyl ester; %%e

-yl)-ethyl]-bi phenyl-4-sulfonic acid acetyl-(2- 25hydroxy-ethyl)-am de;
4' 42- ( 2- net hyl - py n-1-y th |d
YL
sul fonyl | - pi peri di n- 4 yl)-ethyl ester;
2- (acetyl -{4'42-(2-met hyl - pyrrolld 1-y1l)-ethylJ- bi phenyl-4-
4' 42- (2-nme pb /r rROI i ffi n- 1- y1 hyMa k&nyde 4- sulggpbc am1¢n R10
[2(4f|u h H am o
4' 42-(2- e Nf yly-e hyIJQ \{)h 1- -,surr‘"“m F

(tetrahydro- 5pyram64 vlneth I) de R' RSR® PROPI ORI C ach4 L5 RS R R
1-{4'-[2-(2-nmet hyl -pyrrolidin- I-y1) ethyII-blphenyl 4- sulfonyl}
pi peridin-4-y1l nethyl ester; propi oni ¢ ac

2- (et hy| -hgrgn LG mlﬁayfpngpgrwcha@ﬁsqlfoyaty»téﬂﬁw halqgi%h@w&hhe and Z is

sulfonyl}lgﬁgﬁp) et hyl ester;
104" 42- (2-met’hyl - pyrrolidin- 1- y1) - et hyl kbi pheny1-4-sul fonic acid

( 2- met hoxyet hy(Thus, pnasher zmpddioepyefzahe Aresanprisyenfion campiges methods of
4' 42- (2 ﬂ%hn?X&ﬁ&hhﬂhﬂﬁkﬁﬁﬁsﬁ%ﬁYLﬁPkﬁ@enyl 4-sul fonic acid

benzhydryla
1%Eth§h pyﬁmolldln 1-y1)- ethyl)ophgnyﬂ} 3, 4n d|q¥dro 2Hben
éwde
et

2-nmet hyl-7- {4ﬂ20(
zeping_l/1-dio
yl kbi phen p( S ic

zo[b][145]o t hj

154' 42- (2Fheuhy| \rroll 1)

(2- hydr oxy- 1 4 gﬂthyl | ) - 0 |on Q\@¢|o
1-{4' -[2-(2- n@tﬁ?lrﬁyrro |d|n 1-y1) - et hyl ] - bi pheny®? A4su$fony

pyrrol idin-2-yl met hyl e§ter R RY
=qo0rf
XVII XIX
wherein the variables are as set forth above, comprising:
10 (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;
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.
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4' 12- (2-nmet hyl - pyrrolidi n-1-y1) - et hyl kbi phenyl1-4-sul fonic acid isobutyl-(2-
20met hoxy- et hyl ) am de;
7-{4' -[2-(2-nmethyl -pyrrolidin-1-yl)-ethyl]phenyl)-3, 4-di hydro- 2Hbenzo[ b] [ 1,
4, 5] oxat hi azepi ne 1, 1-di oxi de;
4' 12- ( 2- t net hyh- |jy din- 1 ' .oni ¢ acid
(2 hydr oxyet hyﬁlh)léj%&?“ﬁh?r! go&) &X&Qlfy%ﬁxéﬁl&t}@@%le‘gfeﬁy bt
ﬁ 54 ?2 51 2dmet yh- pyéafrgaitaluzmg theyikdlateti R)-R-nhéthylpnydlidias Liitirtiatecor4 8)-a-

i s-(2-hy roxy et hyl ).- am de; 4112- (2-nmet hyl -pyrrolidi n-1-yl)-ethyl]
- bi pheny|0¢ §HY¥@HF@3 dAdaS opr opyl - (2- met hoxy- et hyl ) - ami de:

4' 42-(2-meth I | )
(2 hydr oxyet Ky @_/ S%Jllégo g?g%?éil))sta@MM (§RbRhapybydolidhd PRAraRCArdS)-2

ﬁz 1? me¢thylbypylidind Detartrale; 344 - et hy 1l - bi phenyl1- 4-sulfonic acid (3

- phenyl pr 1) - .am. de .

4'42-(2-ﬁgﬁ%yﬁ¥%W?¢8VEH?HngSVﬁﬁgg}WV%@gbiphenyl 4-sul fonic acid

[ 2 (2- oxoi m dazehi ?‘c&m Yulrrd8 e edn @pared according to the methods of the
4' 42- (2-met hyl -pyrrolidin-1-yl)-ethyl kbi phenyl -4-sul fonic acid

[ 3-(2- oxopyﬂﬁmnmmmﬁht-yl) propyl kam de;

ﬁefﬁox ot LC?”)“%] Ol Do MR S 1Y. Sl RSN 1 4-BHbhigraLG aci d benzyl - (2-

53|?p@hgﬁﬁmghhy&%@aﬁA5Aaaﬁﬁdaethyl pyrrolidin-1-yl)-ethyll-biphenyl -

sul fony pi peri

4" 12- ( 2- met hy|2-b‘§n{%i negthyl-pysyaljdin myl)1ethyi lopiaapy 1 4= fong hi-¢-3adijrydro-

phenet hyl

(1-{4"-[2- nethyl pyrrolidin-|-yl)-ethyl]-biphenyl-4-sul fonyl}-piperidin-
4- y1)- net hanpl[2-(2-methyl-pyrrolidin-1- yl) -ethyl]-bipheny1-4-sulfonic acid (pyridin-2-

101-{4' -[2-(2-nmet hyl -pyrrolidin-1-yl)-ethyl]-bi phenyl-4-sul fonyl}-piperidin
e- 4- car bdsegthyb-aeide et hyl ester;

gul( fZOﬁ;Ih;)X)p/n g;r ﬁkZ %eﬂlﬁl%@n@ﬁdlﬂ‘qtﬁxleﬂgfﬂBlﬁhérglllrh' Lavohlc &idyl pbi phenyl - 4-

1- 54 gg f?ahyﬁbaﬁyhyh&@yrrolldln 1-y1)-et hyl]-bi phenyl - 4-sul fonyl) - pi peraz
n- y propan- 1- ) ..
4' 42-( 2- et hy|f1£§ﬂ(¥ Hrethpilpymolidip:lat ity sbigheny) r4-sulfani¢ 2id €-gbr-eBYPI di n- 4-

amide;
4-{4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulfonyl} -thiomorpholine
20 1,1-dioxide;
4'-[2-(2-methyl-pyrrolidin-l-y1)-ethyl]-bipheny1-4-sulfonic acid (2-
isopropoxy-ethyl)-amide;
4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]biphenyl-4-sulfonic acid (2-phenoxy-ethyl)-
amide;
25 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-1-sulfony1)-biphenyl-4-yl]-ethyl }-pyrrolidine;
2-{4'-[2-(2-methyl-pyrrolidin-1-y1)-ethy1]-bipheny1-4-sulfonyl)-1,2,3,4-
30  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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yl met hyp- am de;

3-{4'42-(2-nmet hyl -pyrrolidin-1-yl)-ethyl Lbi phenyl -4-sul f onyl am nol - pr opi oni
c acid nmethyl ester;

204- et hoxymet hy1- 1-{4' 42- (2- et hyl - pyrrol i di n- 1-ye- et hyl Fbi phenyl -

sul fonyl } - pi peridine; (1- {4" -[2-(2-m

et hyl - pyr r&h&}qmdg yl) - et hyli-bi phenyl-4-sul fonyl)-pi peridi n- 3-
y1) - ntt hanol ;

3- met hoxy- 1- {414{2’—[62@%@er syiferydD-oinhenyi-4pdlyeterlp A rpthphRmplidizes ul f ony1} -

25pi per i di N€; 415 . methyl-pyrrolidin-l-y1)-ethyl}-bipheny1-4-sulf id
4' 42- ( 2- met hyl - E/ Qo‘?elc.ﬁnpy[m 11511 y%e I]bll%ﬁg)ﬁy 2 Osnlljcl?ccl)nl c acid (pyridin-3-

yl met hyl ) - cadpldeylannde, .

y{lgll eE aﬁlgl e gytz ({%Ee I %mh ﬂy)l%gtﬁm?lillbllpglpﬂﬁlqesg}f%mggﬁg:te%rg“y1} pi peri di n- 4-

phenyl - 4- shﬂt)flmﬂixdbam no} - pr opi on| c acid nethyl ester;
4' 12- (2- et hyl - pyrrolidin-| - | k enyl- quon 1-
hydr oxymet hyi - 615 @ﬁ@ﬁpx}j})yng lael y]()%lgathy?] gken%'/l -4- sul?omc aci propy dg

3(/111) L2 éi et hw Lﬁﬁ?[fflamﬂdﬂﬁwiﬂ%ll)-yBt-é?P(Jd-&Bhé?i?F-st%rféﬁié Wil (R¥lbyrRider i di n- 2-

4' 12- (2- net hyI -4p2- @Qhetdylrp}lrro%ali)n-letﬁlb—}éﬂiyl]I-m;lslenyl14-§h-lﬁ>uicfaordlmetbwaldldd-
trifluoromethoxy-benzyl a

4' 42- (19- met hy! 4p52r¢2dm=taylrm1rm§ﬁiam kst Dyethon - pirksayr4-sul€enis 3 € BENINbi s- ( 2-
snet hoxy- el dmAm de;

{4 42-(2-nmet’hyl - pyrrolidin-1- y1)-eth | kbi p henYI -4-sul fonyl am no)-ace c¢ acid
met hyl ester; 4-{2-(2-methyl-pyrrolidin-1-y1)- ethyl] -bipheny1-4-sulfonic acid (4-

i2;:{ 4' 42- ( ZﬂdE%-BP{JnyB)éﬂﬁ)&é;dl n- 1-yl)-ethyl | -bi phenyl - 4- sul f onyl ar ni no} - propi on
4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulfonic acid 4-

15  fluoro-benzylamide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulfonic acid 4-chloro-
benzylamide;

4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-biphenyl-4-sulfonic acid (2-hydroxy-ethyl)-
amide;

20 4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-bipheny1-4-sulfonic acid diethylamide;
4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-biphenyl-4-sulfonic acid (1-propyl-buty1)-

amide;
4'-[2-(2-methyl-pyrrolidin-1-y1)-ethyl]-biphenyl-4-sulfonic acid
cyclohexylmethyl-amide;

25 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

30  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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acid isopropyl ester;

101-{4' -{2-(2-nmet hyl -pyrrolidin-1-yl)-ethyl kbi phenyl-4-sul fonyl}-pyrrolidin
e-2- carboxylic acid,

6, 7- di met hoxy- 2- {4' 12- (2- net hyl - pyrrol i di n-1-y1) - et hyl kbi phenyl - 4- sulfonyl }
- 1,2, 3,4-tetrahydro-isoqui noline;

4115met hoxxé 1- {" 2-(Rermtdylpypyligial i g e pipheat Dy subiiphgay| - 4- sul fonyl } -
pi peri di ne;
4-{4' 42- (ZDﬁEPﬁWVm@ykrolldln 1-y1) - et hyl kbi phenyl- 4- sul f ony1) - pi perazi n- 2-

one, 4'-[2-(2- methyl-pyrrohdm—l -yl)- ethyl] b1pheny1 -4-sulfonic acid ethylamide;
{4' 42- ( 2- net hyl rro |d|n-I-y1)-et yl'i-bi p zy 1 4-sul f ony anlno} acetic
-su

acid i sopr opyI 4e§¥é’4-methyl pyrrolidin-1-yl)- ethyh blphenyl fonic acid (2-methoxy-1-

1-{4' 4 rolidin-I-yl)-ethyl kbi phenyl - 4-sul f onyl
-pyrro |d|ne gnmélc%éﬁgxyllc acid nmet hyl am de;

3, 5- di net hy 1- 4-1f #*424(3-tethpt- hxrtolxdyr t-oDiettiyhl-tiphenyl-€sH{dnyL} iyphbdipt3-d; sul f ony1)

- nor phol i ne; , o] ic a
{4 a2 (2" et PR RS RS h ehisRAPPOPEIS P - 3- v
es;er;_§5hn?§£m42 (2-met hyl - pyrrolld!g | -y1l)-ethyl)- blphenyl 4-sul f onyl
- pi peri di n-4-01; . _...bropioni c e
P nerhy1- o { 2 42 reire By ey Bk g ety 2 Br g i
sul f ongl am nol -2pmEmMoxy@6the-1-(4'-(2-(2-methylpyrrolidin-1-3 1)ethyl)b1phenyl-4-
2-{4"-[2-(2-npth Yrrolldln 1-yl)-ethyl]- blphenyl - sul f onyl ar ni no) - prop
onic acid ﬂ@?@nﬂﬁ{ digtser ;
301-14' 12-( 2- rre;t*Jp:ytz— ﬂj)ah&pf)yrmn@mlr Y ettSA 01 pHenPi- g vl A dS@ I h @Kl }

cid

- pi peri di ne-4- carboxgllc
(4" 42- ( 2- et hy ety Prpghyldmtde - y1) - et hyl | - bi pheny1- 4- sul f onyl ami no) - aceti ¢

acid tert-butyl £V3-methyl- lidin-1-y1)-ethyl]-bi hen14sulfonl-1er1dm3ol
4- hydr oxy- 1-{ 4’ 4§§?2(ngwhy p????gllé)e f 15 { yﬁé%gl 4-sul’fonyl } -

t0” S yr ol + dramisnie aat by PR methel-myEohgin gt eyl -bisenyA-sulfonyl)--
4-(2-net ho &g %BPX& es;gm{4 42- (2-met hyl -pyrrolidin-1-yl)-ethylj-biphenyl-4-
p1p

sul fonyl } - erid
4'-(2- pyrrohdm l-yl-ethyl)-biphenyl-4-sulfonic acid ethylamide;
(1-{4°-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl} -pyrrolidin-2-yl)-
methanol;

20 4°-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid benzyl-(2-

hydroxy-ethyl)-amide;

4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid 3,5-dichloro-
benzylamide;

4'-{2-(2-methyl-pyrrolidin-1 -yl)-ethyl}-biphenyl-4-sulfonic acid acetyl-(2-

25 hydroxy-ethyl)-amide;

4’-[2-(2- methyl-pyrrohdm— -yD)-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;

30 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-
9.



4- met hoxymet hy1-1-{4' 42- (2- met hyl - pyrrol i di n- 1-ye- et hyl kbi phenyl - 4-

5sul fonyl} - pi peridi ne. EXAMPLES Met hodol ogy and Protocols 10Determ nati on
of chiral purity of (R)-2-nmethyl pyrrolidine by Gas Chromat ography (GO

Col umcChiral dex B-DA, 30m x 0.25mm 0.25um df (nfr: Astec - Advanced
Separ ation Technol ogies, Inc.) or equivalent Injector tenperaturel50C
15Split rati o4Gulfosay-amio)-GaglHater,const ant pressure at 8 psi I njection

L1 i Makeup. G HA TIPSO DR e B ot SHE R el AaTAAP AT for 25

m nutes Sanpl e peRPpeByl-amidd trifluoroacetic anhydride (200 uL) to sanple
(10 ng) in dichloromethane (1 r,rLi. 25React, at GOﬁ for 15 mﬁgu es. Renove
sol vent under dehefemsihyl-ayaslidin-t-aRrmthyNbBheay\dt-eH oo (e y‘i“P' m.) to
residue. Systergysipid-oRiehtiyiydngaol ution between enantiomers should be > 1.2

30Retention tines(R)-2-nethyl pyrrolidine = 11 m nutes
propionic acid 1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl}-

piperidin-4-yl methyl ester;
propionic acid 2-(methyl-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-
sulfonyl}-amino)-ethyl ester;

10 4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (2-methoxyethyl)-

(tetrahydro-pyran-4-ylmethyl)-amide;
4-[2-(2-methyl-pyrrolidin- 1-yl)-ethyl}-biphenyl-4-sulfonic acid benzhydrylamide;
2-methyl-7-{4-[2-(2-methyl-pyrrolidin-1-yl)-ethyl)-phenyl}-3,4-dihydro-2H-
benzo[b][1,4,5]oxathiazepine 1,1-dioxide;
15 4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (2-hydroxy-1,1-
dimethyl-ethyl)-amide;
propionic acid 1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl}-
pyrrolidin-2-ylmethyl ester;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl}-biphenyl-4-sulfonic acid isobutyl-(2-

20 methoxy-ethyl)-amide;
7-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]phenyl)-3,4-dihydro-2H-
benzo[b][1,4,5]oxathiazepine 1,1-dioxide;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl]-sulfonic acid (2-hydroxy-
ethyl)-methyl-amide;

25 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)-

30  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-(2-0x0-

imidazolidin-1-yl)-ethyl]-amide;
-93-



(S)-2-nmethyl pyrrolidine = 11.5 m nutes Exanple | Synthesis of

(R -2-methyl pyrrolidine L-tartrate using 5% Pt-C 2- Met hyl pyrroline
(2.50 g, 30.12 mmol ) was hydrogenated at 55 psi at anbient tenperature for
16 hours in a mxture of 5% Pt-C (250 ng, catalytic), absolute ethanol (62
m.) and methanol (26 tnL) Gas chromatographi c anal ysis showed a 93. 7%

conver si on of s;t@z-sj-ﬂgthmy%iiain-Lgmngt]tmﬂhenﬁhesunﬁomubia [9va3-okd t ered
through Celite(r) (4 gll) and the b5filtrate placed in a 250 nlL, single-neck
round bottom f IPXERIAR tYDstippylb#Rids) ong with L- tartaric acid (3.80 g, 25.32

mmol ). The m xtgelp £ MRshPeA-SHain -#5 iy bipheRyISQiuohRAcHRRNARIRI ned.
Aut hentic (R t24 Ir[ne'g hyltp rrolidi ne%ﬁ- thg[r]t rléiteey(lo. 0 mg;:1 was added as seed

crystals and t methaxytethy8-astide;r ed at anbi ent tenperature for 16 hours. The

m xture was cogl. 1Si,RArap_| 0 I fQr an

addi ti gnal 2 hg’ulfgésb&%&glgﬁggiégrg?o#l%{l e hgﬁgl ﬁgtrlﬁgib?é}%ﬁleﬁ for 1 hour to
provi de (R) - 2- selfdnyl}pyiperolinedi ne L-tartrate (3.55 g, 15.09 nmmol, 50.1%.
Chiral gas chraqg r i c_anal ysi hawe % 939 ity.
Beampl o 28y nt naerkCaponiy s iRl G PP RingRALs o MAaRERAslaid |,

oxi de  152- Met lyd{py[2r@!metkeyl{pRrblidig;1-BPethA]-bipberyl-wessl foryydy-ppendineld ybt 55 psi

at anbi ent tgnp?rature for 5 hours in a mxture of platinum (IV) oxide (250
ng, catal yPf83°babsol ute ethanol (62 nL) and methanol (26 rnL). Gas

chr omgpogr aphi q-@mi-yzsinsm?h@mdal-B&L)?e%yqommngmsulmfnystlﬁpetridng-Mt erial to
product. The m xture was filtered through Celite(r) (4 g) and the filtrate
pl aced i n @bpsyligacid il §Hes neck round bottom flask with stir bar along with

20L-tartaric aci@-dmx§Rttgl)-12p 32-(MhRyl-pyRslidi-xtylr&hmpbiphast-ed to 25C unti |
a sol ution was o(g_t ai ngd.}g&ut ﬁeﬁt i(c (R - B met hyl pyrrolidine L-tartrate
(100. 0 ny)sulfarylhaweddiag seed crystals and the m xture stirred at 25C for 8

hours. The m xtuge wes gl Laves i@ dmorbn ety ArRbRAY-4- QIRAY B bR AR was
stirred an addi Ng{n:@s&G hour's. The my%turygma%s %:ool ed ?% %IIBC using an ice
bat h dAd wdspwpin-t-etk;f or an additional 2 hours. Solids were filtered,

25washed wi th nethan 5 - andnt 1A Hen il d- Sl ack Minls0 provide
(R)-2- nethyl pyrﬁsﬁ%@%%tﬁlgrs?_téﬁnrg?g e?%%tgb%?gllz. 120 m"?tgl @%&%% Chiral gas
chr omat ogrdmhthgl)amadeysi s showed 49. 2% cc, 75% overall purity. Exanple

Recryetall i zat PO B GBat & ot by B RGeSk P IR REIHE L ol ¢
1(2.71 g) swabmgh@ceedr;in a 100 mL, single-neck round bottomflask with stir
was helied to ey Rl AT A Geno R aha e NG TE e o ambi ent
tenperature. Aguleiyl-gipérRine; 2- met hyl pyrrolidine L-tartrate (2.50 ng) was
added . as seed C(E-%lsi’t-[a2|-(%-rx?quylfpggol%iéElg§l)e-et\ﬁgl?-bi-phgr?yl-él-sulfonyl)—piperidin—3-
yl)-methanol;
3-methoxy-1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyl} -
25 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;
30 2- {4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonylamino}-propionic
acid methy! ester;
4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonic acid (1-
hydroxymethyl-cyclopentyl)-amide;

(1-{4’-[2-(2-methyl-pyrrolidin-1-y})-ethyl]-biphenyl-4-sulfonyl}-piperidin-2- yl)-
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stirred at anbient tenperature for 16 hours, and then at 0OC (ice bath) for

2 nmore hours. Solids were filtered and dried at 60C in a vacuumoven with a
streamof nitrogen at 29 in. Hg for 1 hour to provide

(R -2-nmethylpyrrolidine L-tartrate (1.80g, 66.4% recovery). Chiral gas

chr omat ogr aphi ¢ anal ysis showed 84.9% cc, 93%overall purity. 5The obtai ned
solids (1.A&nhshorwere further resolved according to the General

Recrystal lization Procedure using 25 nl absol ute ethano| and 11 niL net hanol
to provide (R -%l%é%'ﬁsﬂhﬁﬂzpmliddi'grél)ﬁﬂtyblrltli?}&f’é]“('i‘?lﬁf@‘cg%‘“‘b‘*s. 5% r ecovery).

Chiral gas chr qgﬁﬁ&%@tgmfb%ﬁﬁes showed 93.4% cc, 97%overall purity.
The obtained solids (1.69 g) were further resolved according to the General

10Recr yst al | i zad{i[>f2-Pebykpuradidins]-h-etwl]hiphshylabsyfapicaced bl and 10 L of
met hangl t V] (R -2-methyl pyrrolidine L-tartrate (1.58 g, 93.5%
recove(rgy) .‘gﬁﬁ{;@’a‘%tg’géé‘@élﬁ’r omat ogr aphi ¢ anal ysis showed 96. 7% ee, 98% overal |
purity. The obt{di-[ie@-mehylsymoliding-g)-cthel] dighenylHesulfopglomimedtaeaticaridi ng to t he
Gener al Recrt%( tatl | ization Procedure using 22.5 nL of absol ute ethanol and
9.5 nL of WEthARSI, 15except that no seeding was performed and the obtai ned

crystal s were @-{4o{-{omedyhpurodidint ByHetivl]cepHehyl-2sulfhiphtriya}robpidiine
L-tartrate §<{1§ 49 1 94. 9% recovery, 6.334 mol, 21.0%overall yield from
2- met hy!l py3FOFPHeY! ¢t ral gas chromat ographi ¢ anal ysis showed 98. 4% ee,

99% overal | purii{4.{2-20AstHyhpsreollki-1 yBcbtiyl-Biplengl-4-swfddyl japgratidinat2e, nunerous
nodi fications and variations of the present invention are possible in |ight
of the abofAox¥iciidigs. It is therefore understood that within the scope of

the appended clej_Enettol -Zl@Y-@ti-&@th?’ﬁﬁlyrRﬁidﬁﬁP—‘}Pie@@qj]—l;ﬂbm&lﬂ@liéﬁlfbmp as
speC|f|caII£ descri bed herein, and the scope of the invention is iIntended
t o enconpab334ttetrabydie-igeguinglingns.  WHAT IS CLAIMED IS: 1. A process for

preparing (R)- %Hﬁh%ﬁg;%-%'—JngtihPﬁ;ﬁ}é—r‘oﬁi@fnt-lfﬁf-&hyl?-gfﬂﬂéﬁﬁh%_lfkﬂﬁ}-St eps of :

(a) hydrogenating 2 yrrofli in a'mxture corprising an al cohol
sol verlf Sapigeraliieydr ogenat i on cat al yst; (b) optionally renoving

L tartari e aci d P EREmeiy b BMALE B Bpheny st ultonyl)-piblheiffb 28, V1 N0
crystallizing ({R-F2ametthylpyrotidini dyrethlylitbiptendt4esull fooytamire } sottistaceh; and
(e) isol atiisgpgogy?gstecrg ystalline (R)-2-nmethyl pyrrolidine L-tartrate.
1-{4’-[2-(2-methyl-pyrrolidin-1-yl)-ethyl]-biphenyl-4-sulfonyll -pyrrolidine-2-
20  carboxylic acid methylamide;
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;
25 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;
30 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.



102. The process of claiml, wherein the hydrogenation catalyst is a

pl ati num catal yst. 3. The process of claim2, wherein the platinum catal yst
is 5% Pt-C. 4. The process of claim2, wherein the platinumcatalyst is
platinum (1V) oxide. 5. The process of any of clains 1-4, wherein the

al cohol solvent is a mxture of ethanol and nmethanol. 156. The process of
claimb5, Woﬁhxﬂetz%rb%kﬂﬁz%ld [ﬁghy]ee@{erl s a mxture of ethanol and nethanol

at a ratio’ of about 2:1 to about 1°(v/v). 7. The process of any of clains
1- 6, wherein stie@- r(x@monysetlpéﬂdﬁn@dZametW@ﬁhdl@éwbﬁlaﬂhbléhenyl -4- 8. The
process of ) 4, wherein the platinumcatalyst is renoved in
step 20(b) u%”%%]ﬂ; (ré #%89 The process of any of clains 1-8, wherein the
i sol ated (R)- 2-4nmethgymettydil i @i- E%(Metaykpmbdhalsy%thaﬁthmmnylrfhr| ty of at

| east 50% e ég h§ ‘Frocess of any of clainms 1-9, further conprising the
steps of: ?“gro?y PS?S PYi zi ng the isolated (R)-2-nethylpyrrolidine
L-tartrate; 25(g) isolating the recrystallized (R)-2-nethylpyrrolidine
L-tartrate; and (h) optionally repeating steps (f) and (g). 11. The
process of claim 10, further conprising the step of reacting the isolated
recrystal | gxgariRs 2- et hyl pyrrolidine L-tartrate with a base to provide
(R)-2- nethyl pyrrolidine. 12. The process of any of clains 1-9,
further cowéﬁ@f"ﬁ@’?%l’@ct%‘f?l%f converting the 5prepared

(R) - 2-jget hiylioylifRioh 8F ral-plrdty bF AHE2- i fokilBing BE6RY Ofirolma@anghy iSC) The
process of clains 10 or ITI, turther cor&prlm n%tthe step of converting the
prepared (R)-2-Griumny| pyrrolidine L-tar tGhumlslex BridAadPmes Or?éé%too:i' H Yand. 14.
The process of claim 12 or 13, wherein fhe AR OGRRIRH SkpHARG | S

6- {4434(R)-2- nethyl-pyrrolidin-Il-yl)- propoxy]then | } - 214- pyri dazi n- 3- one:
10 15. A process for preparing Technologies, Inc%or equivalent

6-{4434(R) - 2- nqﬁ@&hrtg%?grg&dl n- 1-y1)-pr1g@@<ypphenyl} 2H pyri dazi n- 3- one:
conprising the g

15 Split ratio 40:1
Carrier Gas He, constant pressure at 8 psi
Injection volume 2 uL
Detection FID at 250°C
Flow Hydrogen at 30 mL/min
20 Air at 400 mL/min
Makeup gas Helium at 30 mL/min
Oven program 110°C isothermal for 25 minutes
Sample preparation Add trifluoroacetic anhydride (200 pL) to

sample (10 mg) in dichloromethane (1 mL).
25 React at 60°C for 15 minutes. Remove
solvent under gentle nitrogen stream and add

dichloromethane (1 mL) to residue.

System suitability resolution between enantiomers should be >
1.2
30 Retention times (R)-2-methylpyrrolidine = 11 minutes

(S)-2-methylpyrrolidine = 11.5 minutes

Example 1  Synthesis of (R)-2-methylpyrrolidine L-tartrate using 5% Pt-C

-96 -



15(1a) hydrogenating 2-nethyl pyrroline in a m xture conprising an al cohol
sol vent and a hydrogenation catalyst; (Ib) optionally renoving the
hydrogenation catalyst fromthe mxture; (lc)dissolving L-tartaric acid in
the m xture to forma solution; (ld)crystallizing (R)-2-nethyl pyrrolidine
L-tartrate fromthe solution; 20(le)isolating the crystalline

(R) - 2- met hyl py ntgkihdiphGoliel @50 :28®12 RRGL) was hydloddia@aGt 598si bfi@nbient

(R -2-nethylpyrrolidine L-tartrate with a base to fo,rmg%?%iz

met hy| pyr riemperptiee for Hehayasia;a raixire pf3)% BEEi(RHymefatabyre) sdsettthsthaet (831 i di ne
with 6-14- | Q1043 -P - o N5 3wRi g 9f 06 | d under
condi ti onsé]gm}]?in%ter?tg @gy’%%r Hﬁﬁg-x%‘lﬁ?lf‘%%a%??g%‘m% ) 9% @nverfTEn 81

met hyl - py retotinginatetialyd prognesp Sy mixstrerias filtered thygudhdzelita® G Higad the 16.
The process, of clajm rei R :

614- ( 3-ghal @p f)tF B%S%y')" aéﬁgﬁ“%ﬁ m%kn[ie %5%“?‘%8%‘?{‘3 ﬂ%%—%lﬁhesnlrg alIpark()an a‘?néhdL .by t he

st eps of : tartaric acid((2)80 go2d.3 tminrod). TFhé dikiypctrwes\hemhdinydSfC satlarsohdomivah

1, 3-di hal ogr opane, . for. ti me.and under conditjons sufficient to form

I L2 (3. nalt o pusy Rl or PP RSB RER Lignae | CORef ot JLE Rl (01N
11;1- (3- hag@qumwy? ?m,h@ﬂ yiiheﬁtlaﬁlrbémaew'péﬂangé fopx6hows.athanixare avat i e and
under conditjons sufficient to produce 644-(3-hal o-propoxy)-phenyl k2H-
10pyri dazi ??958691%.(3 Uping appee liﬁ‘?}b‘if@s‘ﬁaséfmﬁqG@F ﬁ’i(‘idé{?mf“@lr fh%‘ﬁs'c%%g?’vgf%g t he
steps 19f: fiteed BQ MRt dricaitial K@ td Sroliat ae)-1-Rethatpyabhyihpltirabie @3.08 ¢,
L-tartrate; (g) isolati ng the recrystallized (R)-2-net Q/ylgyr ol i di ne

Lt art r at e; |50%mpR) SOp19oRhIlgas epenntpagrlic appdysiy showrdid %y f%‘l‘g{era}i process
for prepar 'l@lgy_(S)-Z- nmet hyl pyrrolidine D-tartrate, conprising the steps of:
(a) hydrogenating 2-nmethylpyrroline in a m xture conprising an al cohol

sol vent and a hydrogenati on catal yst;

Example 2  Synthesis of (R)-2-methylpyrrolidine L-tartrate using Pt(IV) oxide

15 2-Methylpyrroline (2.50 g, 30.12 mmol) was hydrogenated at 55 psi at ambient
temperature for 5 hours in a mixture of platinum (IV) oxide (250 mg, catalytic), absolute
ethanol (62 mL) and methanol (26 mL). Gas chromatographic analysis showed a 98.3%
conversion of starting material to product. The mixture was filtered through Celite® (4 g)
and the filtrate placed in a 250 mL, single-neck round bottom flask with stir bar along with

20  L-tartaric acid (3.80 g, 25.32 mmol). The mixture was heated to 25°C until a solution was
obtained. Authentic (R)-2-methylpyrrolidine L-tartrate (100.0 mg) was added as seed
crystals and the mixture stirred at 25°C for 8 hours. The mixture was allowed to cool to
ambient temperature and was stirred an additional 16 hours. The mixture was cooled to
0°C using an ice bath and was stirred for an additional 2 hours. Solids were filtered,

25 washed with methanol (5 mL), and then air-dried for 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.

Example 3  Recrystallization of (R)-2-methylpyrrolidine L-tartrate

30 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
-97-



(b) optionally renoving the hydrogenation catalyst fromthe m xture; 20(c)
dissolving D-tartaric acid in the mxture to forma solution; (d)
crystallizing (S)-2-nmethylpyrrolidine D-tartrate fromthe solution; and (c)
isolating the crystalline (5 )-2-nethylpyrrolidine Dtartratc. 19. The
process of claim 18, wherein the hydrogenation catalyst is a platinum

catal yst. 2red IEntER &R Rire Frall6obR, andiRdnGi 0°C (i tatp forMibeabalsyst is 5%
Pt-C. 2521. The process of claim?20, wherein the platinumcatalyst is

pl at i num ($olids yriedfdtergpiand fred prdHce d2 HICUMR PVEE With &FREMHE MIOLERABIEN t he
al cohol  soly &1t Hodr B pravidedRS-29heBipARalaiRNd bRENANl g, 66.43bcovery).
Chiral gas chromatographic analysis showed 84.9% ee, 93% overall purity.

5 The obtained solids (1.79 g) were further resolved according to the General
Recrystallization Procedure using 25 mL absolute ethanol and 11 mL methanol to provide
(R)-2-methylpyrrolidine L-tartrate (1.70 g, 95.5% recovery). Chiral gas chromatographic
analysis showed 93.4% ee, 97% overall purity.

The obtained solids (1.69 g) were further resolved according to the General
10  Recrystallization Procedure using 24 mL of absolute ethanol and 10 mL of methanol to
provide (R)-2-methylpyrrolidine L-tartrate (1.58 g, 93.5% recovery). Chiral gas
chromatographic analysis showed 96.7% ee, 98% overall purity.
The obtained solids (1.57 g) were further resolved according to the General
Recrystallization Procedure using 22.5 mL of absolute ethanol and 9.5 mL of methanol,
15 except that no seeding was performed and the obtained crystals were dried for 4 hours, to
provide (R)-2-methylpyrrolidine L-tartrate (1.49 g, 94.9% recovery, 6.334 mmol, 21.0%
overall yield from 2-methylpyrroline). Chiral gas chromatographic analysis showed
98.4% ee, 99% overall purity.

20 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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WHAT IS CLAIMED IS:

1.

10.

A process for preparing (R)-2-methylpyrrolidine L-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 L-tartaric acid in the mixture to form a solution;

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

(e) isolating the crystalline (R)-2-methylpyrrolidine L-tartrate.

The process of claim 1, wherein the hydrogenation catalyst is a platinum catalyst.
The process of claim 2, wherein the platinum catalyst is 5% Pt-C.
The process of claim 2, wherein the platinum catalyst is platinum (IV) oxide.

The process of any of claims 1-4, wherein the alcohol solvent is a mixture of

ethanol and methanol.

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).

The process of aniy of claims 1-6, wherein step (a) is performed at ambient

temperature.

The process of any of claims 2-4, wherein the platinum catalyst is removed in step

(b) by filtration.

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.

The process of any of claims 1-9, 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).
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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

5 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 Hj receptor ligand.

14. The process of claim 12 or 13, wherein the Hj receptor ligand is 6-{4-[3-((R)-2-
methyl-pyrrolidin-1-yl)-propoxy]-phenyl }-2H-pyridazin-3-one:

10
15. A process for preparing 6-{4-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy}-phenyl}-
2H-pyridazin-3-one:
OxN-
N
. |
O/\/\@
comprising the steps of:
15 (1a)  hydrogenating 2-methylpyrroline in a mixture comprising an alcohol
solvent and a hydrogenation catalyst;
(1b)  optionally removing the hydrogenation catalyst from the mixture;
(I¢)  dissolving L-tartaric acid in the mixture to form a solution;
(1d)  crystallizing (R)-2-methylpyrrolidine L-tartrate from the solution;
20 (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 6-{4-[3-((R)-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 process 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;
(¢) dissolving D-tartaric acid in the mixture to form a solution;
(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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