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HYDROXYBENZOATESALTS OF METANI COTI NE COMPOUNDS Fi el d
of the Invention The present invention relates to

wonRomassss for preparing nicotinic conpounds aRdT/US2005/040650

pharmaceutically acceptable salts thereof, as well as

phar maceuti cal conpositions and nmethods for treating a

w de variety of conditions and di sorders associ at ed

wi th dysfunction of the central and autonom c nervous

syst ens. FRBROXYBENZOA TH SAILTSOF MITTANICOTINE IGOMPOUNDS
proposed to have a nunber of pharnmacol ogi cal effects.

See, for exanple, Pullan et al, N Engl. J. Med.

330: 811-815 (1994). Certain of those effects can be
related to effects upon _neurqgtransmitter rel ease.

Rel ease of acetyl chol i Adeld gbfhedHRtoRor epi nephri ne,
serotonin, and glutamate uPon adm ni stration of _ .

ni coti ne H3§ PEERN IFVERiMm rglg g foeqepseg for greparing nicotinic compounds
N P BERccfiald 3 Sp B Sl Tl o8 blt s lbgndcutical compositons and
56 TheBib@s (ol @9dt)ng awidé yarRty of Fondiiens sad disordary aspediated 9itB) ;

Hal, et .al ioche Phar nacal X (1972); Hery

ot dyiuncHpn bt thb B g ol %‘B&S’ﬁ?efv?ﬁsésr".}é%‘g'e 191 (1977):

and Toth etal, Neurochem Res. 17:265 (1992)).

Confirmatory reports and additional recent studies

have included the nodyl ation j he Central Nervous

System (CNS) of gl ut a#ﬂ?‘ﬁg,m?ﬂ‘*&it&eg%eﬁﬁ?n GABA, .
takyki ni ng,. cyt okines, and .peptides (reyiewed in. :

B oni et SiponRSe B ar iR e §amb Y p e Cial offcs. scc

addibrtdxfiple Puliah bivz., NeBRSILEdley. 330182 18l AL 1894), [rtain of those effects
phar macol ogi cal behavi or of certain pharnmaceutical

conpbe relaisddo eifests upgn pewelfansitichielpass &5l of acefulgholing,
ex | e j . i .
46:% prine, gg%?ﬁ@ ik, Rlotorfi] glﬁ({@gﬁhﬁ[g%% Skﬁfﬁhlsg‘gt?d}g)\fhﬁf)tlne has

3 ( rsing et ,J. urochem
( 1988) repated (Riosgéleg al.Rf. dewedhary 48:1 693 (1684); Rapjerst alhi/cNeurochem.

s4 Furt.h t . ffect _

o Sy e AR Bt B8 AT EE, 31 ARl arrcs

SJ't Ei@?s ,imu?_tr ald |B|ioc$ﬁﬂ.i Phcﬂﬁficol@i.‘llfizgfﬁ??ﬂ)?%%y.et MﬂrAiraM gnt.

ot ner enericla arnacol ogi cal errects. have a

beeﬂkamqga@gfeaher-§e"359lf(é?77és>@agra P ¢t gl efeoclgm s 1367 (1992).
YRkt gﬁyloﬁg nd ah%ﬁ%)dfil r%@%gtgbg{d_ié thaw included the modulation in the

Ps
Phar macops atry 21: ; Ponerleau et al, o
Addieotral NerBeh Syitan (CNSERIWagE hitdhetide, GetB/altakykinins, cytokines,

Sd. 54 :193.(1994),:. Tripathi .8t al ) I O} ., 41i0:

o B e G o el I b B heor A5 BR Chraiion
PhaigstadleporRds). poldntiaes thd gRemacokspidabbhaciongiaenals phiraceutical
target nAChRs have been repqrted as bein seful for

L EREPRRICES Hddo FeABEAn GFTEEh e BREXHF: QRTER AL, Pharmacol.
Seiodndh. &63RRis 46805 (1998F 1REsidfer al., J. Neurochem. 59:48 (1993); and

Hughes, Proceedings from Intl. Symp. Nic. S40 (1994). Furthermore, the neuroprotective

effects of nicotine have been proposed, see, for example, Sjak-shie et al., Brain Res.
624:295 (1993). Various other beneficial pharmacological effects have also been
proposed. See, for example, Decina et al., Biol. Psychiatry 28:502 (1990); Wagner et al.,
Pharmacopsychiatry 21:301 (1988); Pomerleau et al., Addictive Behaviors 9:265 (1984);
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DN&P 7(4):205 (1994); Arneric et al, CNS Drug Rev.
1(1):1 (1995); Arneric et al, Exp. Opin. Invest. Drugs

wo (209610888 1996) ; Bencherif etal, J. Pharnacol . PEXfuS2005/040650

Ther. 279:1413 (1996); Lippiello etal, J. Pharmacol.

Ex l Vi er.
R)naFHh g{ al. %7%5%3%4%3)51388@94 EP?lg?nIln %{a@a.f Pharnfldal BB Qher. 221:91

Ane(i@&ze,sand [Ebg:pn,gl’wn_dwir?P(zqm@ggl Rasal@¥ol168me and
Ei senbach, Anest hesi ol ogy 91: 1455 (1999); Hol |l aday et
al, J. MedVariouepemptiii@ghat targ@RACHES Ryve bBamwpm@t asdbing useful for

ggl/t%%tc e 27%&_}131{7%( @%PH%)‘E%‘E and \300%4 1l§0§9 dr e lV\QNllhams etadl.,

5, 38R 24011205 aeanr)hm&lcaial E*J\swmg;kgv tl(l)Dl(M%%tAlﬁbmc et al., Exp.
5,604,231 to Sm et al: 852,041 to Cosford
aI Qe drvest Qrzegééﬂadﬁ&k”é} @efl@’ﬁﬂf ¢'&, AL hganasy’- Bap, Ther. 279:1413

ai S('(i_)?%zl L%]llé!‘llogngé,uj PﬁszaHSleﬂ ?ﬂeraZ')?’ 1(192 Bfﬁémgj etg?‘ls.]

a wde vari nicotinlc
co rﬁimmmt@l tEap & Here @01:3 A BQSBdClu@rl IataaleAtzdsdwapbgy PLt:1447 (1999);

RS S SR LSS AP OB . e

1( @;wnBMQ@SZl@zm) Bahfiotl ¢ aami:zé;ieczm 77 (1©9s)r er WDUD@}/08992

r ets: Neur o c Di_sorders 1(4):
WQ?%W 3 PC& #O 9@8?9%@@ %d’aﬁea? Jet 35 8@&1@9 t&rﬁfncheﬂf et
Nelb'? 015 997 §1@ to @uﬁ% ger5%01 (2%1 to SR 4ht; a(n%qpé%)z 04 ptoSCosford et al.

Pat ent 166 to Ki kuchi etal, 5,
@] @ﬁa@t@hq @mpptmdsm IQMQ ashmwmnmiarlv@s@’m/ faomng EJK’lde variety

P RS2 38 P R STy R SRR B o

n e thered theplapekic ﬂto@entldae rSeediSexadipler Bericherifand Behmitt, Current Drug

g}’%g?ggﬁ&ag% %g}trﬁfo ? Iﬁg'l:l rstll(%‘)oiil%e?%téﬁ% Lexinpnd Rezvani,

un@ﬁ%r BlilgOtaPgtys: CRINSnAINeRF il D%Wekssﬁ@ 423-431 (2002), O’ Neill,
neur o chiatric disorders, neurol oglca di seases,

nd
rrem wrrené@@lgﬁ’arm qﬂﬁaﬂdéféum&gm @gfelrdérSét(4)vé99-4ll (2002)
§F§3£%?en{ RE %‘ﬁfs? ?Jge tG'Ié ﬂ{e& 1 oty 8 fl‘ﬂku%ﬁé GRF

cognitive a Ive |sor eTé ére are sévera
CI\IS9£9211 831 abd PCTVWWOSEY /4010149, (4 Patamt o ppisdtiat IGEN229h38Feanid saropean

RSB ot el of

neur otrans er rel ease, r rtie

our ot r andis (8¢S et e MBI RA fiobsR oS isaiers an be drug:
I Ntehuesd; Eﬂﬂbé&@&iﬁ@t@@t&@ﬁ&&tﬂr@ﬂ%ﬁslﬁ&@ frffectidf or traumay; or can be of
neurotransmtter receptors) everal CNS dj sorders can

be vakiawnstiology-+ GN§ dérerdetsi compyiscoreutppichipgissiisorders, neurological
do %?s@ns@%%g&] gfé gf?&ggs' aﬂﬁ 'in / n%ro&%re&fr&ll’vg 'alsgfge@tbkﬂa%ko\fal
comon I SOr e

ers 1nclude pre-sén enent
( edisoydersnemnitifk rlisendmwand cdgm@aﬁﬁwtivseﬁdotcbrsd@hmm ane aeveral CNS

(dHEIaoftheé]ﬁl i mer tez} .'r-%c P

et Wi el nbaf- Gttt LB auieflo GRlsaEhacton e,

Cr @iorderl rekultihgltoln MisasRite IRl ofSeurotransmitter release, inappropriate
properties of neurotransmitter receptors, and/or inappropriate interaction between
neurotransmitters and neurotransmitter receptors). Several CNS disorders can be

attributed to a deficiency of acetylcholine, dopamine, norepinephrine, and/or serotonin.
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di sease, Par ki nsoni smincludi ng Parki nson's di sease,
Lewy body denentia, progressive supranucl ear pal sy,

weélamicioasson’ s chorea, tardive dyskinesia, hypePETNS20108/040650

epi | epsy, nani a, attention deficit di sorder, anxiety,
dysl exi a, ﬁ&&%@fé&@%ﬁh@@&%&% irefhde pre-senile dementla (early-onset

obsessi veconpul sorders, and Tourette'

sy deimimer’ Slisayg).cenitef demAtIIﬁﬁ'w‘sleraﬂélamf é‘@e"dzheumerbdl&’rbﬁ),tmero-lnfarct
central,.a er ral Y . .,
di & epile% :AiDg eflatgg' getmeg g ¥ asc?lt%ld$ fleélifeglttlg,nr@rg%tgf‘é dF]%ngb disease, Pick’s

I nsliseiseeParkinsontsnbinylngiag Rikinkorels asm@(ﬂﬁwy badit deivientia, progressive
vertebrate brain are adb oc7, d a3b2, whereas

t hGYRratleanPy) %E‘a preiferdiyay ﬂ%@#l& Inesiaspilensy,

a3 l?ﬁ'an?an gttén'ﬁ@ﬁ QefRit d?s%erP '5]4)'?’1@@' Bflekid) %ﬁiz@[ihrélﬁa? déﬂre@iond&sesswe-
and al (see f i'nst ance Dwoski n et

O |cnmptrlhlevp dlsmalpr@mné Tpgrettqssmd(ozm 0); and Sc h m t t an d
Bencherif, Annual Reports in Med. Chem 35: 4 1

(2000)). ASublypes efinASHIRs requesentrin beththe eentea) ﬁptbmﬂmberalsnervous

of RS butiht st oo 08 el Aoty Cr BB ofiuboypes
perihidbedrapretibminbigsn (drizbragxtasip be, 048R, &1, ahdib3B2, Memﬁdyge which

and ganglioni c nAChR subtypes). It is therefore o
de Predapiinate 3 heantonewigrguglgare %?cﬁﬂpaélétltqsm%neuwswrumon are

f
i CABLEY ERIBIANL ik KB LGN 1Sy SO i 2Dl 10: 1561
t h€209Piahd Sehmift ané Beehetifs dndef Reports én Bed. [Ghemodfh dl (2DH0)).

exhi bit nicotinic pharmacol ogy with a benefici al
ef fect on A limit@ig ofAGh&sictinigecompopnds it that theydicitoatiog

f the, but t t signifi t. oci at ed
ot PSR PhaBessi s bk R BT p A bR
f ofpefipherdl 6B (for dxhmpls, Bl sEiRubitishmisdkeSidrgaRdRnich ATIRE ubtypes).

conpounds, conpositions, and nethods that affect CNS
f u r%lﬁ thsretore dpsiigble &9 bave porapamnds; campesitionngnd mstieds for preventing

3&‘&?&0& aﬁﬂgtléf %§ c%itféﬂs M&r&epse(a%g@@ dlﬁr%érgt ftnP@IHftﬁg alleviating

esirab ects recia
at tmtnmsﬁ ltheaer disonders; keevlerstthe comywohds exhibig $1)cotimie pharuhgcology

f Rd/ ' he aboyexdes
Cg?{"d, 4 gt I cgar%g tglﬁ) gﬁ\zsexg{k/é@gsrﬁt ﬁle g?onoﬁ{lg Sun% onmg oefqhe CNS), but

E- rethan st@liﬁdaﬁt asmwreﬁths oadht perigharal YA ChRsSE@ompoudls specific for
maxjni ze th functlon W th

si §AYY FAGHRY Ita&#?@d%lglﬁag %HEJ%%W@E%&W“E@%%%ﬁm @pd methods
hayie: higt @Ns%ﬁdtﬁh “atﬁout@fguﬁﬁaﬂmeﬁw@%&e dclforefibSBdsSwhich

have been describ in the art. Représentative
E- hevedthe p@t@ntmétoc@drm@ umvtwrab@r sidecefepts (4.2 cappreaigblandl vty at

PL?*@‘%&L&WQﬁsﬁ%&éﬁﬂ%‘iﬁrﬁt ¢ 5,212,188 L0 Cal duel | et

ﬁllo 5, 6165)%9 “{g%cf “%%}B{?%faw%tﬂjf}fa%t Veg%%e%?n%?&of’s and

10 disordekdi bly adiniradtering LE-lSetalEiatbtlne Romp&und§ padbdlatlpthBseewliic maximize

et tl?eheffeg: on CN§‘ %unctlon without significantly affecting those receptor subtypes which

have the potential to induce undesirable side effects, have been described in the art.
Representative E-metanicotine compounds for use in treating and/or preventing the above-
described disorders are disclosed, for example, in U.S. Pat. No. 5,212,188 to Caldwell et
al., U.S. Pat. No. 5,604,231 to Smith et al., U.S. Pat. No. 5,616,707 to Crooks et al.; U.S.

3
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5,726,3 16 to Crooks et ah, U S. Pat. No. 5,81 1, 442
to Bencherif et ah, U S. Pat. No. 5,861,423 to

waabawssdszet al, PCT WO 97/4001 1; PCT WO 99/ 6 B8TAISRDF/040650

WO 00/ 007600; and U.S. patent application Ser. No.

09/1:39 ol 4,610,71d ®Anrer 2EU.S BPat. DAV9,668,B56 LRGBS &, U.S. Pat. No.
each of which are herebg i_.ncar por at ed by ref er ence.

Thé, Bt fEseolieesof.i BSdPatrNe.Red1dAt2 togBenchsrifienyf-» U.S. Pat. No.

E- B{anbs ol CA8well YRUI 41 f&fm ambq;ﬁ P@f%pmgm ﬁt‘?ﬁﬁfo
reattion between a ogenat ed heteroar rin such

as 08/002600p gud diSnpatent aplﬂicancm&er Mod D91, Wdﬁhtd@o lelb 8, 1999, the
bond-.cont ai nj n onpoun ondcont ai ni n

g tae 118§W5595'Fﬁ%iifﬁa>é@cmp?rﬁ%$ b %fa?csw o oup’

which is n er n orm.t

£ ot ani colHaR G FRERTA LS S R EE AR e el
wWhiigfdlvepetoRiiab Q‘Headreﬁaioh G¥twaeh 4 Rtoddaskd h@&ﬁiryIQihgt §uch as a halo-
formthe E-netanicotine. Alimtation of the

c o ppTiding ohadqrpyfmidine sand ﬁaipublwr}decwﬁelwoa}pw% cjfheé‘ﬁ“ble bond-
Pr QEiGihirdeSo guxfélec%l&ﬁlg 11%%?8{}1&105 li\ﬂfn% xy REwhich 1§'@oﬂ%rted to an

reacti on pro ucts [ udi n tani Ot I ne,
netammecgmumte foronthe Eﬂdetamgmee,toh ectidadd protsoted amins group, which is

E:]?a{to ected rfoqmgvtlrhge thE ﬁ%clg reactlolfi‘ gd B ?‘g Hlt é 1%(:&'1?1%0 et %r & ta}ﬁon of the

n o Heck mupg&g ehbndsw_ybh Ehab whdé the a@braeecmsrp@umbt lsnhaMtHsmdsd E-

t he heter.oa OUE is attached at s?ondarg (as

op BRI st R Sghgn o oBS e e

CORRPHH1IAE conpond AR kIR doaBIEl bond Has GAgale@ fdinfthé ﬁdéitfontaﬁjacent to
renove these ninor reaction products, particularly

s c dechetggoaryli(sugh as pyrisiinepapuiridinebiieg 6.6 pnoR-Feugsied; double bond),
”Etaﬁc? 9 20 éﬂ“@a %F@fncﬁ] e@lgfefofﬁgfglb Egﬁt Q&h%&’ be @se%@ﬁr?g&tggépposed to

subst ant i ree fromt
r e@u_tnary) akklenﬁchmdioa (i.d.ra mnthjflchea:losmomsi Qndwaﬁtdagidohcmdo olt can be

d | f h
i e t§§¥vfrl?€ hes A% el Pt S S?ﬁaavﬁgﬁ el
guanti ti e [

EE AR Rt M M R i

n e%e%ﬁﬂohﬁét&nﬂ@hdb@ﬂﬁstﬁﬁdll}nﬁw fBéh thefaBMEEdes@inﬁﬂbr edaction
the Invention New net hods of synthesizin

E- pedeis-c Bovonld awhssdrantagequs t%@@&lﬂ? B S%ﬁoevwf these ges to
gs RGP R TR A Lb AR/, L)ﬁ/d/(ﬂ'(iGEsgl Cp¢ dﬁﬁhé afg%r WBntfRies of these

- met ani cot i ne conpounds tl ca ositions
i ncbmpoumgs hteeconmmrsalll}t refisonabie mamer. r@mim@sntolﬁvenh@mrmsd@s such

and/ or event new salt forns, are also
di é‘SWS%‘g SIS ?%?ﬁ% aE)tlr}Jesynt hesizing the

E- net ani coti ne conpounds typically include

Summary of the Invention

New methods of synthesizing E-metanicotine compounds are described herein,
as well as new pharmaceutically acceptable salt forms of E-metanicotine compounds.
Pharmaceutical compositions including the new salt forms, and methods of treatment

and/or prevention using the new salt forms, are also disclosed.

The methods for synthesizing the E-metanicotine compounds typically include

the step of performing a Heck reaction between a halogenated heteroaryl ring, such as a

4
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the step of performng a Heck reaction between a
hal ogenated heteroaryl ring, such as ahal o-pyridi ne or

woaabw/p3ese m di ne, and a doubl e bond- cont ai ni ngPCT/US2005/040650

conmpound. The doubl e bond-cont ai ni ng conpound

ty mhﬁ?ylrlﬁmb BFhaisl gysruﬁidﬁﬂ%eind% JOVBIE B¥a-SnPiiting m&)tﬂndl SThe double

subsedquent | y con erted O an ani ne group to formth
E— rrendnintaining eorspawpd tivirallpincludes aifhers fa/dwbg@@peﬂhldrﬁme

fe g(ﬁjfse%uen I%Qc%nvgrt %ftﬁ 319 E\%ﬁ{e?po F)% %o?xﬁ”éﬁégao H%Emﬁjgﬁ}fe A&O{né)round’ or

t héndtiniek a pdcted amisengtodp) witich isodepmitected f&lldmn@the dfetk reaction to
with a fére am ne grou &v\,hether by conversion of a

hy dPak{e SrBUpnietina ettt i on of a protected anine

group), the next step i.nvolves for
h y dr oxyberffizthe Ié%fi‘tr gaﬁ?“’”c #d f@’}?ﬂ?‘ég} @%‘Wﬁ@m&%‘ﬁdﬁ‘ﬂw free amine

%@J GRhdtRdrD %Qﬁk@ksﬁdrﬁﬁ% hy@88y £l B Rpidictiat &f e%i‘Bte&t@@amme
benzoatye sal P{ EynEt ani coti ne. @n}’goun

whugr@p émeﬂgst@mavcﬁvwdprmmmhydm?@ben@zatml%ﬁfut 4netanicotine

\?\,hn gr @P Jntla ng{%{}%ft%n gérhcfé %g En%%ﬂ;{a&@{alté;&é ﬁ%g@@fi&gnenzoate salt of
ot hl&rE-tﬂ’emlf]nodnmeecmﬂppumﬁwmtBGIBaVMgdh«t héoh anprities @-meﬂamlgotme and/or
relnt

endpeisgtuerspr B EETRaF sorutnf B bl oo p miEARa o

S OlpditioMothdrithan difepilyatgateittio 18 ketsrobiyl fild Sxtvhegdiy tt@a&a/chh@nt of the
renove these minor reaction products articul arl

sc & 2P tq the alkencghpinds shdbg secqqdéﬂ/siym ﬁg%dsca@rm} Wéolutwn This
E- %ﬁ@%ﬁa& WARSs it f&Yaﬁkfé’lﬁEaJP% fzmage se%&ere&rn@ﬁ gfadﬁ&s

4- pehten-2-amne | nter at e, couplngt

i nperticeldilpomesoalesupa Heck reacti on W|th a hal ogenat ed
heteroaryl ring. The choice of heteroaryl ring is not
essenti al hong¢ embcsiun@ﬁSBe syhthesieofbe K-naatanidotings involves forming an

r eaCt. | onptreatacs H—pe en- -)émlme in ermer& té’ Xﬁd én ugfi&eth{siiﬁgr%leﬁﬁ% via a Heck
( 2 Séacﬁélrﬁ)vrﬂh\h hEbgenhted hétSrodiSt rirg0 (The pmwnmﬁma)yy Irl)'@ ishopessential
nten-2-amne i S _a yepresentati v ] cot

p- ﬁg,ﬁneawss&ﬁ rteck b IP%{E?F@FS"@n‘i 5@%@ Beimidige gines oan
Salb(:’p Fild. (25)- (4E)-N-met%yl 543 (5-1sopropoxypyr1d1n)yl)]-4-penten-2 amine is a

(2S)-(4E)-N-neth i'sopropoxypyridin)yl)]-4-pe
nt eepreseptativec- phgadmgtxryebpﬁz@amé)em@afa iy eyspresentatiye hydsoxybenzoate

%Hél ??és)-@ﬁ)é\,ﬂ%&%gfiﬁ?ﬁ Qg/?g)ﬁgg)'pﬁ%lp&ndlml)? 4 %Héef? bYamine p-

r eac% 1 on
CHRpdolx ¥BieR£dai(e G £3 y it cSbdBative Bamgtanicdting hydroxybenzoate salt.
Qy- CH=CH- CH2CH( CH3) N( CHB) (t Boc) + (2)

Cy- CH=CH G &idmphdsy fadtida i shBea below( E and/ or Z)

S e LR arom >
(E) Cy-CH=CH-CH,CH(CH3)N(CH3)(tBoc)
+ (Z) Cy-CH=CH-CH,CH(CH3)N(CH;)(tBoc)
+ (E and/or Z) Cy-CH,CH=CHCH(CH;)N(CH:)(tBoc)
+ Cy-C(=CH,)-CH,CH(CH;)N(CH;)(tBoc)

where Cy is a five or six membered heteroaryl ring.

In another embodiment, the Heck coupling reaction takes place using a

hydroxy-alkene, such as 4-penten-2-ol, and the hydroxy group is converted to an amine

5
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where Cy is a five or six nenbered heteroaryl ring. In

anot her enbodi nent, the Heck coupling reaction takes
wohem®ssmseng a hydroxy-al kene, such as 4- pent eR€RAISLG05/040650

and t he hydroxy group is converted to an am negroup

(5u tafiier 56 fl‘éclgéﬂﬁghﬁgq@a&l@ﬁ‘%{b%la&afl%%omé‘ﬁ&x cahl¥R effected, for

co s on can ffected, for exanple, by converting

th @xamplp,dwogvem;g thohwairexysyduptte 2 tospltecandslispbacing thettesylate with a

| 3PS ot dr e ne B o Ml Rt B R R A reacion st

f orfemnstthesagaj dSIWnd) nigod @rd&ﬁlﬁ&kx@d@@ﬂlﬂ%@; ineludephydr M3 tgroup rather

th | ud hyd th

R e B oY Ol O, £, R Pl Dampound
am(p@ thO ) %&bﬂ&tlﬁ@”ﬁ%ﬁpﬁﬂm& (i.e..th®€minor products of the Heck coupling
(B)- metanlcotlne) thelrrpurltles(l.e., t he m nor

pr dengtien ags nof plseaps tqmoyed; el ahgmistr énvobyey inafoeming the hydroxybenzoate
al rSl?qu T SARYE ’thet%afﬁ chem stry involved in formng the
ts

hygr oxy Benzoat IS substantially the sane. After
deprotecti t

enbodi nent’), rg rgﬁ %Eﬁr#ﬁhg%rﬁﬂggg hﬁ gh Iafeof%%)t e?{b()dlﬂwe gt)’soerg%rrr{l 0 the
enfaadiengodp) (in the eecomhemlmdnnalth yiakr m;fdzrmwlthce:yhamlzbat@ falt of the E-

ac ruproRas B fepdam Mt Sosenier R DAY DGRl (8 of
th %y&iﬁkﬁh’enﬁa%’dﬁi of(thdQaj6BProdRt ahé @Mdﬁb&)coﬂﬁ@ aﬂtﬂ oi th€minor

m nor_ products will form However, under certa

commdurts wall farme Hoparaxyndereesainsondifions fhe hmowfr&oate salt of the
re X

G et o) mid A Ry B LB IR ot of
p u rselutwn imrelptéenly prge foehi lnaving babindarmatheydigrorenrithet dujthe minor

uri g Thi i . P
i PP R o e B b e O i g puginon of
of (Efhetakicadiies.ot i nes. I n one enbodi nent, the
hydr oxybenzoate salts are isolated and then used as
i nt er medi ahese émbddandnt,dhd hyelkaybensadié sdlte ﬁﬂ&‘ﬁsdlmed a&ﬂ@heinﬁjsed as
wth different phar rraceuttjﬁcal |y accept e aci d

saliftermediafes &t foryditfapent saly fgrmgyrgagtio %Wﬂg&}fr?é‘i% phatﬂﬁéceuﬂcaﬂy

E- iBdepRbRALido6r Qﬁﬂh@ﬁébf@ WE@ inSAbther é‘ﬁ%dﬂ&%@* tlﬂaSE-metanlcotme
active pharmaceutical ingredi ents (AP’

hy hydeyihenzostetsalissaue vsed @agctive phasaaceytiead mgreﬂlents r(API’s) The
SRS ORS00 BT i
hy by exyibiaingaienewith b pharmlacb/utlcallp laarepnble Lekmplalht The hydroxybenzoate

conposi s can be used t.o treat and/or vent a
o SH g aRce Rl coi P s dy oot FES s ige
ar QaR@y bf soaliAbhyorldiefRrsd iThE Hd6ders GRAfanichRIly AREe MYorders
dysfunction of nicotinic cholinergic
ne gh#esierizedby dysmetionefinicotinig chpliwsraircieyrqtigyesissiory including
re ggs%mr%gqh\ﬂﬁ%ﬁé‘néﬁfrmﬁﬁﬁfaﬂbﬁ BRI fmili&! 1ERRE, suSt & HoBmine
release. The compounds can be used in methods for treatment and/or prophylaxis of

. =g

disorders, such as central nervous system (CNS) disorders, which are characterized by an
alteration in normal neurotransmitter release. The compounds can also be used to treat
certain conditions (e.g., a method for alleviating pain). The methods involve administering

to a subject an effective amount of a E-metanicotine hydroxybenzoate salt, or
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rel ease. The conpounds can be used in nethods for

treatment and/or prophylaxis of disorders, such as
woenieriabosmer vous system (CNS) di sorders, whi chParais2005/040650

characterized by an alteration in norma

he Lébg%ﬂa@aﬁﬁhltctoﬁl o§i€6xﬁﬁ§1§dh&§ DE-URYERE By FSE balB e Bhit, as

us to treat certain conditions (e.g., a rethod for

al ldescribed gyeipai n) . The net hods i nvol ve adni ni stering

to a subject an effective anmount of a E-netanicotine

hydr oxy berPtegthermsatiticalsomhasitiens cvheancalplayetrinagfetiveramounts, can

i n¢l udi nhg.a E-netanj.cotine hydroxybenzoate salt. as.

e SR SRR PO [ SRR e U PR g G fppEitic andor
WheyopBimatiRy fents i @hh&tibh with @ Wideagiety @ Boriditions agt divrddis,

rel evant nicotinic receptor gites in ,a patient, and

ac Padisulary Capelitordersiharmeierizsd 5y Ay pURHQD i gepmal nqugotransmitter
co QQ@%@.‘ Phe a&tﬁa&uﬁf@aﬂ%ﬁ%@%ﬂcaﬁ Bl&&ﬁfé%&éﬁéﬂ@c 1Agkt to individuals

di sorders, particular disorders characterized by
an saffergrgatanosuch dispusiersahd erchibitng elininal merdfestetions @f such fliserders in
phar ngceut i [ L [ j

Do R ireSiles SRR Pl R Bl APl ABEHY  frnounts, can
andi) extiibio nicotigc pharmaaidgy madaffestebavatmicotifiic seveptors sites (e.g.,

di sorders in.that the pou within those .

Co RO Rt RRgIo e 75 QYo e b b s andppnce

(i )pr&éhY Bl bupprssd tHeRinGptoia A¥BSRALOFith @dEe dikdre&t. Th eddveH)the

ni cotinic receptors sites ( ., activate nicotinic

2P €.9., .a are, .
r eceppeinsty can@ingreasy thewyuber:of Disetinie chalingigicreesptors of the brain of
se 0N, .
B L e
c orpounts sarcerhibit relativedy lowdevelswd advendsesidesfiests (oeg. isignificant increases

chol jnergic receptors. of. t.he brain of.the Lent., . .

(1o O Pisp P Bt e o Rely Lo Tty Effaresina
enplacy el dighiffahestec @panikeltabmasde)exhi bit rel atively

| ow | evel s of adverse side effects (e.g., significant

I ncreases Tht folep6iflg Midasised bspeats of the prekent aivention are explained in detail
significant negatjve effects upon the

gadr e deiatledsdaserintion putbexamples sed ifQyHy #elQ¥ant ef f ect s upon

skel etal muscle). The foregoing and ot her aspects of

the present invention are explained in detail in the

detail ed g&ﬁﬁ&f’ﬁ&@ﬂp ﬁﬁ@fﬂ%ﬁt‘iox?et forth bel ow.

Det ai | ed scriptiron of the Invention The

hydr oxybe ' i N ' B
ot ved t Lttt P oaft B! Aol BE S LU from E

hawneetanicotingseand dfydrexixbanroipesls,chage a pembsr of advastaghs overether salts
from.E-met ani cot i.nes_an ther.acids. | eneral . the.

ny APYERRD Brcapiqiines i ot scuds I eiteral i NS Bgpolc K6id salts of
WatEhe@nicotiles ardbiairisaluble infaddrials el tend tdee Kiglgh biystalline and less

crystalline and | ess hygroscopic in natyre than ot her
s Ay Eoseopic i Rafpss than othee Saltsy e applenths a{f’@gf%ﬁ)@n te salt of (25)-
( 2%AE)-N—me’chyl-S-[3-(5 -isopropoxypyridin)yl)]-4-penten-2-amine is physically and

chemically stable, free-flowing, crystalline powder. Such properties are definite
advantages for pharmaceutical formulation development and pharmaceutical
manufacturing. If necessary, this salt can be milled to an acceptable particle size range for
pharmaceutical processing. The salt is compatible with a wide range of excipients that

might be chosen for the manufacture of solid oral dosage forms. This is especially so for
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- fumari ¢ aci

'ra |cafs

(4E) - N-net hyl -5-[ 3- (5-i sopropoxypyridin)yl)]-4-penten-
2-amne is physically and chemcally stable,

wobnrew/65n ng, crystalline powder. Such proper PCERISA06/040650

definite advantages for pharmaceutical formul ation

deyeso Qﬂaﬁfenf%‘ NQcp Mﬁﬁ&ﬁiﬁd@@bﬂ%@éﬁ‘ fifat ME bﬂﬁmaéd‘utlcally defined

necessary, this salt can led to an acceptable
pahydrefesari ti_aeservaﬂgmbf lopseb’rfmun%%@?@ vater. s ee dbwsirgiipn, Sﬂﬁé derived
salt is _co at j S

¢ haorh B R eGPy L AGah B o aRketoRL AN Srong o the
d O_S'@gﬁtléméﬁiﬁlpuﬁmsmﬂﬁn fhs sat Fad dxgymple, Ihlputlhemmse from the Michael

exi ¢i.pi ent s, h as acch ri v ves,.that ., .
o e action e taspapnliay HREE e et 5 The ER i ibric acia
on |Tl’1e§e%’1§§tllﬁ/es IR GheOhEfREEUYIBL STTthe $OR aﬂd‘advbfsb‘l?taff@ét 'tlfbrbhemlcal
salts derived fromcertain E-nmetani cotines, such

E- indegity efrhe pedt upad langrier €01ag% d are prone to the
formation of inpurities within the salt. For exanp

i mpuri ti e<Thersytheticrmeshedsidescribechheegin willibe begiar wr@a@topé Wﬂbfreference
th
fo HE TR prBfH0E eﬂlyn%@}@% e dOdify idinldds QUIPRd Befuin

pudefiningthe tsévpe ohthe imedtiacver sel y af fect the chem cal
integrity of the salt upon |long-term storage. The
sythetic nedusedibereiestaranteid” fefaretors toilD) prbferabbftiaad 6-membered ring
underst.ood with reference to the follow ng preferred
enﬁ@&?%ﬁ?@hetefﬂaéo?’a‘i‘q W& ng definitions will be useful
in definin scope of the invention
ner ei 1, ARGHEL Dy Br gEpu TGN DIE Sh P o g megfhat ar
6- rasﬁmaﬁlasgn Srofiati @ERHRL A€coRithly) PhéyPAIbRRL] FofetiBEe imdfuded in
used herein, "aromatic lgr oup- cont ai ni ng speci es" refer

t o thipfefinition, asheth %fﬁér’@ﬁuﬁ%@’i ematicrEonat i ¢ group.
Accordlngl phenyl and benzyl nopieties are included
i n thi s d swpd h@wn aeyl'isfers ta pemstic radigelsdaviag siz o tea cabon

e @ '

nyl ﬁaj)hﬁlgl talZ({‘] tyl%: glrc% ognu%gtt&gttﬁg a@éﬁg%fs 1 aryl radicals
p h efmyter bmpg bimyd»r mara subistiteentigkoaps dssdefis¢ed hegied ar yl
refers to aryl radicals further bearing one or nore
substit uenfts @ed)hlepsin,a&lkjlaf}il'hle&rs}m ratkiyhsubétituted exyl i‘ad'rce]is;'f'substituted

R et o SRR B s e RO SRS o

fu rd%h@a’d HeRA; I"wamsm réfers591-Sbaltd MR radlEaM BAd Bbstituted
defi ned heréin: lal@iﬁﬁj refers to aryl-substituted

al wwlalha'ate@avr t9: arséﬁhyl radi rther beprigg pnepiappre splstigieat gropps as
aryy %ﬁ& rfdi cals further bearing one or nore

substituent groups as defined herein. As used herein,

G- 6 al kylagagh fighi, ¢1-89R%1 ALENE 160283 RbichRIcRlth from 110 6
carbon atoms in a straight or branched chain, and also include C3-6 cycloalkyl moieties

and alkyl radicals that contain C3-6 cycloalkyl moieties.

As used herein, "alkenyl" refers to straight chain or branched hydrocarbon
radicals including C1-8, preferably C1-5 and having at least one carbon-carbon double
bond; "substituted alkenyl" refers to alkenyl radicals further bearing one or more

substituent groups as defined herein.
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carbon atons in a straight or branched chain, and al so

i ncl ude C3-6 cycl oal kyl noieties and al kyl radicals
\Vohamﬂsmmtain C3-6 cycl oal kyl noieties. As use#ChRIS2I08/040650

“al kenyl " refers to straight chain or branched

hydr ocar bogy Js@(?h&éﬂl SC1-8 ‘ﬁikHQj 1adick c&talﬁ’ f6Mmelr Bl dhrblest aRms in a

and havi ng east one carbon-carbon doubl e bond

"s lshl&ghttom bedclald lchginland pls melide 6341 avelaglkyliand plkasysradicals that

furt nore substituent groups as
deFP & nggﬂﬂgg%wherein Cl-6 al koxy radicals

A B A oo

al koxy radj cal that t

Ao used hebore neipy o FRR R de SifugFuHsp IA Y B i
ph QBMhmln@amualBydontaﬁﬁl@ thred engight c%oﬂu stefiks, pesferably three to six carbon
cycloal kyl radjcals are satura

cy @foms; [Suhgieset arieriry” Fefers iseloay ﬁhﬁfﬂﬁ@r@ﬂ%&@l&wm or more

ei g{iﬁsuaéﬁtt%&péta@&%ne@ﬁ@r&ﬁr ably three to six carbon
at ons; stituted cycloal kyl" refers to cycloal kyl

radi cal s fzgsr dsBEhertif Malden RR81oPhe, 'T&H'n?e slhslel Siptthine,
groups as fined herein. As used herein, halogen is

chlorine, AQ@bdfereih) Hé%(‘)aﬁ’)ﬁ rad¥aloREin Fom %o Hﬁﬁgmbers preferably 5

herein, heteroaryl radicals contain from3 to

rre rcpb é mmbplseﬁleluélbg ynesorgnor hetenatems seleatasl fop ﬁvgem éuhStrr, and
het t e

b AP PRS0 AR g ey R oy

hetigogtenyll pymll}e,t mﬁdamlyk; bxrtelyt, tiriydolyl, tt]nbnm,hetr@zb],yl and pyrazolyl

? )e/{lﬂrxgll?)é{ §,th' sugﬂg gy%gg)sqeg ring E{tmyﬂ@gzgé%ml?c&&ygg%ﬂ pyrimidinyl,

6- RRAPEAARYLI dhidhSIyBHR A phinREryE dreipRFriide pyri di nyl,
pyr|n1d|nyl and pyrazinyl, of which pyrldlnyl and
pyr i midi nyAs WREPhdEIR f'%EtEﬁ)@yclﬁ'Sre!?e?ﬁi‘) SBRf8dd'br unsaturated cyclic radicals
"heterocyclyl"” refers to saturated or unsaturated
c y cbitainingne ai more deteraiamsde.sn@, Br Sas part pEthe ring steietyre and having
f. s
h a \'ﬂ% to iQVeJ\l‘tarb%)s'l g@irhsr]@ gl%ggl F@stlﬁftg&e&%&&;&w“ 9&‘6@ %jheterocyclyl
"s mdnﬁctallst fuithat bbeeing oae yhyre'substifuentsgroups Iaedlﬁ'mod: l_gtezrblyl Examples of

B?gw@ ﬁ‘glgﬁf o fqe (t)) e@%ségcﬂué%%&ﬁ ng)gﬁrg%tescgtﬁi ng%lilizny‘i morpholinyl,

hetek el YilnidiRbiRfiny, qayfaaﬁlhdiﬁ&e,, 1schhitizoihﬂﬁlyn tHiazblidih§leota@olidinyl,
pi peridinyl, norpholinyl, pyrrolidi

n
i moaa@bdmulb wyPrampxlrfatz@miwwnyl 4@&tw¥&%®ra&%y|
thiazolidinyl, isoxazolidinyl, oxazolidinyl

p| per azi nyAs use&horeins Rotyspsipalieyt radicalirrg @ﬁfida"bﬁ}]&rré)‘?gtﬁ“&?fwes
7S RIBRUAALE plhoRD mgm&ea& Iithuat. 3l £i8hs e %agnamyl
cyc

c ring Representative pol ycyc
r adomahy, nontsdroeohg], boroenyhragd nmbomﬁlml 1 Bwiyqygloalkﬂlandzmlwan also

include one or more heteroatoms, such as N, O, or S.

As used herein, cycloalkyl radicals contain from 3 to 8 carbon atoms.
Examples of suitable cycloalkyl radicals include, but are not limited to, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.
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bor nanyl, norbornanyl, bornenyl, and norbornenyl.
Pol ycycl oal kyl radicals can al so include one or nore

woebwrsasons, such asN, O or S. As used herei RCT/US2005/040650

cycl oal kyl radicals contain from3 to 8 carbon atons.

Exanpl es of; gt iidh, Qhé:ﬁéﬁh Saubltithted adiue@l with aﬁ@'dﬂ @R, abbt terms,

are not limted to, cyclopropyl, cyclobuty

cy edferp éanthy presenge pfm@xtwo or ély@q S@hgme}aps SUghnas alkyl substituted alkyl,
CY gho %L%@e&éiﬁﬁqﬁg REi@loBycifiVELL IR bABSiE, WEthikRSubstituted

use terrrs ers

pr egdoutiey],aifyl coubstititedargl alkylar;yh ssbsbsltadtalleimr}d aylehylsubstituted

2 et Rl S YL N R R S o2 s, o,

Cy@ltma" }(bR' @J-(CR ")ct)!llﬁﬁ SR/ ot (e NRR." m'y:K—O)RuJos(t:Ot)m €¢-0)OR,
ary

T 7R TR L I CL T (T T e
NO?’&RQS"%O&@@ RO R AR ORI R R QR

C( CO(ERNRR(,GERNR GERIR') yinTs2 mqnteg@lﬁom ) ig@(ancyRand R" are

RN T 7 Pl b

ﬁ?@@ém gi'ethyh Bfglyﬂ%mﬁb@)lﬁﬂ‘tdlawbgﬂyhorqsdbﬂtygncy'clmal‘kgb(e .gf, cpatopropyl
0.6 a an a ndi. vi du

a1 Rl gpreopettyicovapheivl Sehenly e adbisnS i

D h&eRicfdlie rrﬁl? I\xbhel'?fﬁlttﬁé/ hetelﬁ&tbﬁi'of tlieﬁh@féfdéfdﬂc,mmety is separated from any

tertiarybuty i sobutyl), cycloal k

cy @ﬂ!@pm@rpgqn @%P@Wwwr atqry by @tﬂ@zﬁ.{ o caglyg p@ﬁ‘g)@, g-, quinuclidinyl,
h e?’%‘?’ocy and ili])gncﬂgﬂg% bbnatic Q]ﬁ)ﬁ o4l %H%E%e}féleiﬂ Eeég., pyridinyl,

rein t er oat
heweinotiysd, Ipynmnrhn}é,t fyrangl plepds atddutnfyi wlmla rayy oftheforegoing can be

n! %\rlfga%g’ei’ubbwm t&tl l?aél {;{%lrsul?%@}egf) %f) aa§ glkgl\l\ﬁycﬁzc?}{ﬁ Ukoxyl,

p| REIo! 6H aitho subgmu@tg)matl C group-cont a| n| ng speci es
(e.g., pyridinyl, quinolinyl, pyrimdinyl, furanyl,
phenyl, angk RedEstéin\daetgondfyis @lsulisk@cd Maegmuigs i binding partner,
sui t abl y substituted with at | east one supstituent

gr @(mcallg a&gpepiar. tiaplation Meggggq in thy e81EYt O of the-pagficulgr assay, or may
amy0 Q%p%géeﬁ? %n:qthé‘ fidfafike ﬁ'@iﬁ a%s%gssrb%rh%feﬂa th&make@dPBindlarisdrStod factor

subst st nmul at es Its bi nd| ng partner,
t y oF mzblsﬂayceﬂhat écaspented. as g | mhlat iop An {‘antagenist efthe partigelar binding

th gal;farfetr upder at?agta it allf)ﬁ it (ll]a? glcl:' SURISTan tr:]esgaér @é(CI%zida@gHgi %@Ekﬂl th the art.
COIggiaful5ion ntap badéfmed oth aespeat bisdnainareast ved particudec eﬁfpnt edfunctlon

o g Bl oL BRARRRT b SHr Pl bt Feran
Cl et i¥elA0 SIRRAS cARRY. €Ci at ed by those of skill in the
art. Stinulation my be defined with respect to an

i ncrease Ay @e@Retih ot ‘Bhitaginfs@Cik aQlibstadbiCthhtQnhibibdts Yirkding partner,
i nduced by interaction of the agonist or partial

agdypieally wireoaptar. dniibitiag 1%5@{1@?@;1 thergntext of the particular assay, or may be

apparent in the literature from a discussion herein that makes a comparison to a factor or

substance that is accepted as an “agonist” or an “antagonist” of the particular binding
partner under substantially similar circumstances as appreciated by those of skill in the art.

Inhibition may be defined with respect to a decrease in a particular effect or function that
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can include allosteric effects. As used herein, an
"antagonist" is a substance that inhibits its binding

weoantervasos2t ypi cally a receptor. Inhibition is #eriusem®s/040650

in the context of the particular assay, or may be
ADRARERE b irlid}tioh bEMBLMEGNLSE Rith 8 bHIREHAFHE ol ShPinBlude

t hat nakes  a conparison to a factor or substance that

i s akasteejoteffdctas an "agoni st" or an "antagonist" of the
particul ar binding partner under substantially simlar
Ci r cunst ancasedbereippr ‘eitiak agdnisty ig hebstange that providesia temel of

art. Inhibition e defined with respect

deciruton it B nettpar b pBEpeglel tRER e bf Bt complee

i ngbteeshidNnd & Romet defiRedty dnhaccaptedgandasd fonbdonisaactivity. It will be
bi ndi ng partner, and can ing¢lude allq&ganiq effe%ts.

As resegiizqddhas stimulgtions and henpe, iphithitian is dpitneg inftipsically dor any substance
th ' bbe B&firsll h4APotsds OdhtdoBnikts Sor Phfigi 428nists. A
pa?%ﬁ@%ﬁ¥hg?§9%#%%¥grﬁedfateyﬁ%tméen %ﬁgt og%a ful méf °

c ompiddieesim fingrinsici astivitificor daffisepnirelptegitor some nepgrraphbiological

acg d i

0BT PO R AR Diad kot o, e
detomed in which irgtinsid dcyivityor effivacysshiosldde clefied vaH teppod pn dfe context

e b Bl PetS RSt R S P BARALS: o iy
actdiiahdfoa particulf biblbakyl outdofl AFeiSexhBpROMBOME aBtBtaates, intrinsic
bi ol ogi cal effectiveness of the binding partner |

corpivity mayyvery depending andhe pagtiqylas secpphinpsserRgehyyiem; ipwlved. See

o (i : ot Final or P pey

oo n Rehd RO, B TS PIRhT S LT 0 GO0, SRl s
pacbmextuglly.sgecifio evelptians afei rglaved), andhpw ghey aight bheelevant in the

R A R

ci rcunst ances, .j nt.rinsi tl Vit d di

on the parky Bt Breindeinemuleny yhesedsieqst i sy R i compounds
Se geddap&s herdih inkide,Baclge ke lintited td, raegtgishdhinardopamine, Sotepinephrine,
14(7):270-5 (1993). \Were such contextually specific,

ev asraianingpng gipiampte) aag dhecomapnds dgsoripreyherainy incting as agonists or

el eiangohiBts afehe Rioedr 1R CAntial RESSHEHysteMYENS) QRCIKISQL. ']

r
be apparent to one of ordinary skill i'n the art.
used herein, neurotransmtters whose release is
nmedi at ed by the conpounds descri bed herein include,
but ak eCompoundsi t ed to, acetyl choline, dopan ne,

nor epi nephrine, serotonin, and glutamate, and the
conmpounds Thesomptreds Hesciihed hexgincare bydrereybengouit salts o6 (E)-

parti al opists at one or nore of the Central Nervous
Sy§F¥WPP@%§ﬁpﬁK§W§?pﬁ'. Conpounds The conpounds

descri bed geﬁean ar e ngngxybenzoate salts of (E)-

nmet ani cot i“He-= .

The hydroxybenzoic acids that can be used to prepare the hydroxybenzoate

salts of the (E)-metanicotine-type compounds have the following general formula:

O,H
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A. Hvdroxybenzoi ¢ Acids The hydroxybenzoi c acids that
can be used to prepare the hydroxybenzoate salts of

woOheos(0E}0szret ani coti ne-type conpounds have the POTIUS2H0R/Q40650

general formul a:where the hydroxy group can be present

in a posi ty R @k hitRoxy &b @h bB §fe§enft th 4 PRitieA ORRX Yhdt€or para to the
acid group, Z represents a non-hydrogen substi tuent,

an aaqboxséwacldmm«pr Z fepoaseries @orrl@ydmae@@l stitaptcands i aepmbee from
nu r%Jgr%rt(‘):_xl(.:flree feéi‘ggg’nﬁt é%%%&b%@‘z ﬁg&it&%tsgﬁa% %5‘1{115 C}ﬁ‘@sg}xpo% the ring.

ftuents 1 n

! aI I&hmp]&ﬂbﬂsmithhlé Edulsstitoghts irmlude aucbfl, substitsteil allkyk dlkenyl, substituted

oy efigmaperoSHBE St bR SRR R Glot srvontion, vt
ZIL )gl;l%sltlfdltj raikylal?‘vy Bstifuted aﬂ(ynbk,xdrﬁalm suagt;thta&i lmyla,lkyl F, Cl, Br,

N, Vet g &mssﬁwmg; SORCILOR) (HE"gOR. O
o SFEFEBR C@% PR SO A ORGP ORDERAR.
( CRC)I?R) )!,1@(}(2(@?23%3 XCR'R")CKQ(GQ)IR KR @IQE\CI;BXQE? (NIC)PéR")Cl
NR'Cg( %@CR@ g(g NER NG ?@E e g%%:}@&'\@%é%ﬁ%, and
chl &N]’-Rg)C(ROlzelRe WIhBltéquis dlg?ﬂdgyrlﬁ‘qﬁi i %e md RirarédiRk yile ifdividually hydrogen,
prefera an
or & BSE - a0t DRSO CLppbhyid s Pyl g icsibyl
i's (?Ml?o‘b!y]), tert?a‘x‘ﬁJu%@ H‘ﬁébbu(tﬁ), gyoloa‘HM tecﬁJ rd?&}éﬂ)roﬁyl %&QM&I' c;yclopentyl

cycl opentyl, cycl ohexyl’, cyc ,. and adaman

 a wovioherynesclabepisk @F%@?@M@)»rﬂl rwg awmtlé ibpferogxclic rmg wherem the

h%@{e&a{omgf%e ﬁé@& éygh@mﬁg}%% iR ?“s‘%‘ﬂ 4113, oal%pmg&gg%ygen or

froman her gen at om
I eaBIlfurtamm hﬁatbmt tatoca:mbo(n aetogps (e. g}mumumlldldylnwrolhdmyl, and
pyrol 1. di eridin I an-aromatic .
0 SRSt P Bt Bing shecks (Pl 1A qenglinyly
y oy, furahyll gHRMY1, addRMM whéd dnyoemEy forepbRg earawsuﬁﬁbly
the foregoing can be suitably substituted with

at
l e suhstipRd %lﬂb@tbaﬁmnﬁtsu@ﬂ%ﬁ graypettich as alkyly hydroxyly alkgypl, halo, or
al koxyd subdhedits). Bth&H Tt ettt drdH i iri sydnieire set forth in Gibson et

representatlve aromatic ring systens are set forth in

G kasohl\@d Ghem. 39:406d 99@NR and BY carpigsstipipbodipin qrbeaneheralkyl, or -
f"h ﬁ't [ Itﬂe 1nte‘r‘v%%ﬁ1§ta o%s%?@&ﬁﬁg f&%{arn?%stﬁctu%q@ r%R

el n erven can C 0
St rcyabprbpyl (:ﬁ;l@utyl,ccyclbpamtyb,pyblomxyl ojmlﬂhybtyl acjanianpdamt qdmuchdmyl).

TR B R g iR Bty Y £t SprantLaroup

W tvhn@h cﬁﬂ bésit 1nfﬁﬁﬁf§1hg3wetﬁ[c@tiﬁbs wWHdhCddn@ i ksl datboh) by forming
purifying E-netanicotines which contain a chiral

cardigsisreopgrsf or mi ng di ast ereoners. Representative

benzoi c acids that can be used include salicylic acid,
net ahydr oxRepeasensative benzoic acids that can be used include salicylic acid, meta-

hydroxybenzoic acid, para-hydroxybenzoic acid, vanillic acid, isovanillic acid, gentisic
acid, gallic acid, 5-aminosalicylic acid, syringic acid, 4-methylsalicylic acid, 3-chloro-4-

hydroxybenzoic acid, and 5-hydroxyisophthalic acid.
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aci d, para-hydroxybenzoic acid, vanillic acid,
isovanillic acid, gentisic acid, gallic acid,

weo-2e0si0asmsal i cylic acid, syringic acid, PCT/US2005/040650

4-nmet hyl salicylic acid, 3-chloro-4- hydroxybenzoic
aci d, and $-pygixekgqeht halic acid. B. E-Metanicotines
The E-netani cotine conpounds include conpounds of the
formul as: Wiedi-metanic@ineicsmpouuds geluge paspsupdspiies fernaday |
ring, E and E cindividually represent_ hydrogen, alkyl,
substituted al kyl, halo substituted ﬁfkyl, cycloalkyl,
substituted cy¢l oal kyl ,_ heterocyclyl,| substituted
heterocycI%; l, ﬁ%@%rLuteq,aLy+4LakalaryI
substitute® al kylqryl, aryl &8yl or subsZituted

arylal kyl; Z' and [Z" individually represent hydrogen
or alkyl (includimg cycloalkyl), and preferably at

| east one of 7' and Z" is hydrogen, and nost
preferablywﬁxm?s hydrogen and Z" is nethyl;

al ternati vg} ¥ a4. or ¥#memBHEd héiroa§BGHz, at ed nitrogen atom
can forma ring structure such as a2|r|d|nyl

azeti di nyly o qﬁdmﬁ 1ﬂ%|repr9§eﬂﬁfyﬂ%&y hu{ypm)@ﬁra&urandyr halo
nmor phol i nyl , and roups on th bond are

pr eﬁletlamdwllw d:rydgdhyl %lh%iltlrf-ﬁd §Y010§1k11 therosaYCl)d, substityed Igsterocyclyl,
I d
SRR EEbl s B
| kyl d
o 1 40 RO RRARD By g8 ISRl g v

a pedférubly af Ieaspond FQeNEGZ” Wihydrogedsand rﬁ@ﬁt pllféfel&g)ly Zie hydrogen and
m xtures, enantioners, di ereoners .and tautoners of,

{ hesds Beinyh AIIVEE Z0eds S SRR e Ao can ot & Tng

ac GeRdmelsEchsA blifidinie ﬁz%ﬁfhnylaﬁﬁomhﬁﬂ?l Wp%ﬂ'dlﬁb/lt ﬂiﬁer&zﬁ@ﬂ) Qn&{oholmyl
the invention. In one enbodinment, Cy is a six-nenbered

ri agd het er oar vyl deplcted as fol | ows: mhereln each of

X, X1, X', X*', and X'" is individually nitrogen,

ni trogen Huteeroups axthgdenblehagd arepefrably ihpidrogan, ap

functi onal r bonded to H or anon-nyar ogen
suEBtltuer%yS]'913&?%£9ﬁ0re than three of X, X1, X',

X", and an on$ rrﬁbo%'u%ér? 9qTbe %;ratnﬁ 'g,f 51%%?&0% 1 éﬂgpintaﬁother en'slzodlment

oxygen, 'S pretrerre

- X1,at Mast offe OfE arTtl isdilkylané theiremznglﬁgl E(md Bi are gdrogdno fde greferred

Lgteg’r)l% gnlsg%gl%r:l %‘Qup, reflerkbly agaetl}/ 1 ef e.r. ! eld St hat
ni trogen 5§nded t,0 OXYV. en and it i.s preferred tH | f
one of t hdS¥MeHaIEs] IECliing BERRCHINEES PHERTe iastereomers

t hahd BRRMeBSofitifese compounds, as well as pharmaceutically acceptable salts thereof,

are also within the scope of the invention.

In one embodiment, Cy is a six-membered ring heteroaryl depicted as follows:

\

D
XII\X"r)(""

wherein each of X, X', X", X", and X" is individually nitrogen, nitrogen
bonded to oxygen (e.g., an N-oxide or N-O functionality), or carbon bonded to H or a
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X'". Most preferably, X" is nitrogen. In certain
preferred circunstances, both Xland X " are nitrogen.

wopepicmabdsy, X, X', and X'" are carbon bonded t ®8C&US2005/040650

substituent species, and it is typical that the

S ubhinyth®pén SBQFHDS sREes$ Na‘moredhsh three ofKEXN XU 0] @ﬁH X" are
For .certain other preferred conmpounds where X'

carmingep Shaiagandoadagip §¥raem@ﬁtl itdpipreferred thakconlnene or two of X, X,
hy dgroge Ny %and 5 C?g@r{ Vﬁre iHrogen Bbiide@ 88 %{gﬁ% I g&%ﬁ‘r{)ﬂq Q¢ ﬁ‘%ﬁly

preferred conpoun IS car
s ulpsaferredthat mpmoree@nsme lof EsXh gy emd XK mmttogé'n ‘boadlefd to oxygen;

- opcitd R ERRARL kbR SR e IR e e b 0, tht peces

anai"navios Ip‘fmab‘lﬁ X" is ﬂtrogen &n Dertaimprefeseld 61rdilﬁlsfaﬁ<§e@ I Xl and X
where Y and

?L&H}tﬁﬁ{g%n: 3’ t‘yogegp apg %(""(géeeqﬁtrlftoaﬁ)atéq;dltt%a gubstituent species, and it

S UbstyhichiaRdt t&pﬁﬁdtﬁi‘ent DENEen X, Xul dan ‘X"‘Oa[re GREFERA. RGN other
to a substituent species, and Y "“are nitrogen

or PEcPTERSrPOmp RSl WhereX"sis Barbon ltp@ﬁ@d tgpesubsé@enﬂsmemmae@s

t -
e A AR MRt AR SR B RS e
bo natbon bimded tr g subktdment tpembsmxdh bsehydﬁ%an W amddX "Ydre $oth nitrogen.
singl e bond, the bond between Y' and Y" nust be a

doubl e borfitablel nari-irgirogen substituentGpeies aterns\dbfineld alowerwithi respect to
oxygen or sulfur, only one of Y and Y" is either
oxgﬁen or sulfur At |east one of Y, Y' Y", and

Y*1lnmust b %g Qfglfur nltrog{)r nitrogen

bonded to £inpefiments (¥ Isjagsmempere “‘E%@Feé?qriéld)fﬂﬁ’if’llowmg
nofafmm: t han three of Y, Y, Y', and Y1" be oxygen,

sul fur, nitrogen or nitrogen bonded to a substituent

speci es. furt er preferred that at | east one,
but norro /fw of Y, Y?, Y, and Y'" be

nitrogen. Sibst/ftuent specr es on X, X1, X', X'"1, X",

Y1, Y', and YYmY"when adjacent, can COﬁbI ne to formone
or rmre saturated or unsaturat ed, substituted or
unsubstltutedcarbocycllc or heterocycllc rings

cont ai ni ngvhersuX anfbY " are indivédpallpnitregdwenitrogendtondied th etsabstituent

U nﬂ%@l’es g%&?i suliluft"r%ecg%% b!)rﬁfé&m s%%%rtptent egre?i’e§ %ﬁ’gan% Y" are

t1an Bi ng upon id
p osnttbgenmrn;grborﬁ beled to axaibstitabnaspetiea Thetdashed fhhésaihdlicate that the

caRoh fted Yo et Bl 6ot V8 28 bt g Siouble onas.

C OHE)WQ\HEE‘ alieRMse bond BEwREEB AR Y1 19 W RMEIcDOnd, PheoRE bltReen Y' and Y"
racem c m xtures of such conpounds as wel | as single

enBHEtbg Fetoukle hpmsl And 3/ice oprsp dntepses inawhipinY e &% ds eyeenearhifur, only
Subst dri Ry SR LRy Wmﬁ’ux‘) fat1B&: §R foﬁﬂt", ¥ Y" and Y" must be

oxygen, sulfur, nitrogen, or nitrogen bonded to a substituent species. It is preferred that
no more than three of Y, Y', Y", and Y™ be oxygen, sulfur, nitrogen, or nitrogen Bonded to
a substituent species. It is further preferred that at least one, but no more than three, of Y,

Y', Y", and Y™ be nitrogen.

Substituent species on X, X', X", X", X", Y, Y", and Y", when adjacent, can

combine to form one or more saturated or unsaturated, substituted or unsubstituted
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where X1, E, E, Z', Z', and mare as defined
herei nbefore, and A, A, and A" hydrogen or a

weubsitossosent species Z as defined above w th reepaSL005/040650

the hydr oxybenzoi ¢ acids. Preferably, all E are
&%2 kont&hif %E"KBtYIﬂ?ﬁHWEth tal, ketal,
g%%éz}g ic Emégélﬁqjid?gg%nn alné I's 1 hyd rogeﬁr g?ea ctal, amine,
rrelkbtyhe, laétcmf:,dacahhyqarhmate, dr wwa fﬂnctlEméﬁW ary types of
aryl substituted am ne conpounds are those of the type
S et f or t h Dapemdhﬁ‘g ueatthe Ibllcntlt)Sanﬂl?ZSlm@Bnﬁ of e@elt idividual and E’,

e Friacompogins 3 be piSeafiy Sde [ 3R oyl ispinate e or more

S, Gfigal ¢difterb, GVlfPUR br Sborﬁigufat1hhs§5 ThB@teseﬂt%veEt;@&Bla@Sﬁ) themic
Ruecr of t et al 26,316 to ooks et

al mixtgresof pigh comeounés gl a&wg{e&nagwquapoafl

U S. Pat. No. 5,861,423 to Caldwell et al ' Pat

No. 6, 337,Qfpprticglapintgrest are 3ryl S“%“@?F@Wﬂmpmds of the formula
99/ 65876; and WD 00/ 007600. The foregoi ng references
are incorporated Hérein by reference in their entirety
for purposes of prjoviding disclosure of rlepresentative
conpounds usef ul g OULCE e pregent
i nvention. Exe usef sl g a\crzor dance
Wi th the prese L i nvention include netani cotine-type
compounds. Rgf/:L{iery ive preferred conpounds i ncl ude
(E)- netanig
(3E) - I\I-rretHoyl 4- (é\'ethoxy 3- pyr|d| nyl)-3-buten-I-am ne

, (29)-(4E Ihy 5 8, »
(2R) - (4E) "?@Fﬁsn?hg ILZSZ(, ’p%r/lr. Lar 9 ??efﬁxeéﬁé%?%e%&ﬁzanam A8 and A
( 28ydrodén) or stbstifueht @ecﬁ&-Md&ﬁK@d— dboypywitidiesydc) to4hqole}ldtc&5!benzmc

2 am e l'ﬁ%(g;@b }galbgv,afeg}yﬂggg?n apdr]?e At divloprefirahly methyl. Preferably, Z” is
(Z%al() e%)anhlzﬁmsmko 0 bEmbEAPPORAEY, Arip Yok di Nyl ) - 4- pent

am ne, ) N et hyl - 5- (5- i sopr opoxy- 3-
pyr i di nyl )Ex‘é de}t st Qfbstituted amme com ounds are those of the e set
(3E) - N- net hy @4- @Enltr{)ﬂG am no- 3- p - 3- but o

| aﬁmﬁem U.s. Pat No. 5 212,188 to Caldwell et al.; Pat No 5 604 231 to Smlth et al.;
p?\gohg l61€' 767%(3% {H&%Fé’l', . %f( %]W §1,8 16,‘?’16'% buﬂ'ePM!;h.S. Pat.
( 45)0 B}6mgB5ryﬂo mélﬁﬁpyau; .31iPay Np- 577631660 Coooksrbtrad.; U.S. Pat. No.

éi Ezﬁz]-ﬁéa iﬂ’\gqrrrlgltgl%é !erf é;‘ ﬁgs:;ﬁ:l N& 5,861,423 to Caldwell et al.; U.S. Pat. No.

(456)33M30E i Wit Sl 2HD 7146091 100 O 99763876 lahd WP EOYOETE08-The
am ne,
( 4 Eyregeingstefayences e insppprgicd heigin irplyTencedn Sheicatites. ppigoses of
%?d%zdlﬁ 45%61&u %%%seﬁ’tatwe ? nds useful in car ng out the present
[ Sopr%poxy yrl 3[/’ l')l penten -am ne,
( SEi)vehhamt hyl - 4- ( 5-i sobut oxy- 3-
pyri di nyl) - 3-but en-1-am ne,
(3E)-N netEmhmplbr;( donpounds-ussfil id iacgoh)an@e- With thn preﬁera frivergjon include

EgE;et"}{}.ll\#?gg‘% e ﬁoTéougg%%ePrﬁge\é{a ve prg%e}recf' cdis epr(])turei‘@s ificld &'n (ﬁ?

PY fhenidotihe, S3E)N-ithlyl-a0F Bhoxy-3 -pyrldlnyl) 3-buten— -amine, (2S) (4E)-N-
(4E) - I\I—nethyl-5-§5tr|fluoronet pyr (fl ¥§r
enmhy%(ﬁ@yndmyl 4-penten-2-amine, (2R)- (4E)-N-methy 5-(3-p 1d1nﬁ) -4-penten-

( 4?%}%%93&2%@)’51\1&%%1 SRS RN 3R -penRALL A Y| AR A(4E)-N-
P methyl-5-(5-methoxy-3 -pyrldmyl) 4-penten-2-amine, (2S)-(4E)-N-methyl-5-(5-
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(5-1sopropoxy- 3-pyridinyl)-4-penten-2-amne, and
(4E) - N- net hyl - 5- ( 5- hydr oxy- 3-

WO pnicdissngk ) - 4- pent en- 2- ami ne.  Addi tional repr eBemuUs2I08840650

exanpl es include (2S)-(4E)-Nrethyl -

( 2%513 gE W@de@f)\m Eeﬂ@éﬁ 3 Ginfhe] QRIAPIN-BRtHIt- S48 -R6propoxy-3-
Cypmm‘ﬂﬂwe@‘ﬁ?‘m@d 3N mgthyed-(5emitro-bamins3-pyridinyl)-3-buten-1-
( Zgl?ﬂm(‘id'éh N;lmn?th{r;m g;%?elﬁﬂgﬁg&%m%do) -3-pyridinyl)-3-buten-1-amine, (2S)-

( 2 E@E)(I‘@-Ex)eﬂﬂ&-mei “pytiim fdinyH-4opeatensdyanding (2R e(4BY- Nymdthplei(se n-

( 287r IIFH‘E’)YDI\“F PRS- e AR N SRS Pt fipsren-2-
aﬁﬁf&t @E -&ﬁéﬂlﬂ% (Scaditho-3-pyridinyl)-4- penten 2~ amlne (ZS) (4E)-N methyl 5-

E hyI 5- (4- fI uorophenoxy Rly“ 2/5)
mgprgm)qyel 0{0p )oyr(d:; th?-amme (3E) -methyl-4-( -1sobutoxy -3-

(2 égr (%ég? o QRRL rh‘ﬁflf?é( @Eg%\'l-ﬂﬂ)éfﬁyﬂh T¥-bio-pPeabANs BuRHi1D8nine, (4E)-
( 4I\bmb1bylefr3ﬁew®x§fpyrBhW)*4-ﬂ¢mw 3-amingBERN-methyli4n@;ethylthio-3-

Eg%éwa%% n'g'%@}?efsggléﬁ‘f“eﬂ"‘y &3 ri{lugromethyl-3-pyridinyl)-4-penten-2-

( 25%)111{64@)3) N-iveth{iy3-¢ 5S¢ §ddbdx$methyl)oxy)-3- pyrldmyl) 4 penten—2 amine, (4E)-5-

h di nyl) - 4- t
Cyarlfsgm%]&r);d_%w yyﬁl : n ) -fuﬂgtg,rayﬁg@)l\?me&yl 5-(5-hydroxy-3-

ld g}?gh’ k%ntén .@%@ﬁfeﬂ A&l’dﬁf&ﬁlq réRftative examples 1nclude (2S) -(4E)-N-
ol yl oxy i nyl)

4 wﬁtvbﬁ @cmﬁh\mylom- -pm%adhﬁ@emre%mmm @%ﬂfé Nrdet-5-(5-
| b Gk R A0L60Lb G BS) CTRONASL IR GRDRIS.

r

eXx pygidiey!)- ubmtaﬁmammmd GZR()Q#E)Hé-nmls'b&-r(éﬂhémpxy-hwyrldmyl) 4-penten-2-

b e pinis, G0y N Pl ot BRES - b int e SR gigfaine, @R)-
am19-NuRaiyl-5 eu- ﬂucsr@pmi )gfpytlhﬁylmmqieﬁt@ww@n@er, qug; -(41)-N-
obtain a g_(l mary or secon and optio

al methyl-ddpr(4- @hl@rpamney)é %@MM@FH&‘P %@?lp?sé%%) @ﬁ?%mefhyl -5-(5-
I
bg (Ag r@i@%ﬂgﬁh’ég@%{l) 30% I[’g\afn LZQ&Hn'nQ 1§28\ E) NQH&HM@GS @an

hal osubs i tut

o yamapichyy3- by Dk pien i, (R Dmethh-66-C-
> P R Sy DA B TRORE A By l5-(5: s indolylony)-

I'ng rea n using

DOS%@ﬁﬂinpg-élépeﬂfeﬁ-tZ%ﬁlﬁd aﬁdMZRQ—GE)FI‘Mne&y&BKi (/5 (ndolylo,xy)sm-pyrldmyl)-
an olefin provided by the reaction of a phthalimde
sattPepieny-28ling | o- 1- propene, 4- hal o- | - but ene,
5-hal o-| - pentene or 6-hal o-1-hexene). See, Frank et
al., J. Og. Chem, 43(15):2947-2949 (1978); and Mal ek
et aldn Chmpohfld PiaRtion? 7 5395-5397 (1982). In anot her
enbodi nent, the conpounds are synthesized by ]
condefs m@malnm mn”% &) anetanigorine-type prwundspémrthqd hergin are

h.. e
st B Bl p R, PG o, B8 ol ERAKEE e by e
fazﬂratlimm dShteEyZad Icoqﬂmgl‘aactjbn dﬂag aroﬁia‘easrha,hdd 3nd 2@uiTin2l3A&fin containing
(1978 and I\/BLek 47: 5395- 5397

R ﬁ&ue&t renlloval of the prgtectlve group to obtain a primary or
secondary amine, and optional alkylation to provide a secondary or tertiary amine. In

particular, certain metanicotine-type compounds can be prepared by subjecting a 3-halo-
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pal | adi um catal yzed coupling of an olefin and an
aromati c halide are used. The ol efinic al coho
wopbiemsaisky can be protected as a t-butyl di met bgrAiSkeos/040650
et her prlor to the coupling. Desilylation then
sQlB&gHt‘é {1&%118 gbs@l'uﬁeda bt compBend@dr@®IRilo-substituted pyrimidine
condens P uct then is converted to an am ne
ngmgnd foer naypmumfcaqalywqulw rgastiont wyingan qlefinamsspssinge protected
Chem TYRiEahh 3
e el GRaist af Dl Bt 85 e basdn ot Mgl st with 3
1eloL -pBopend, Uthatoehbmbes, 5+hilo-lapankeae b1y6-ha:lt>-|1\du:t<crmm Seé, Rrink et al., J.

al cohol usij th fonyl chl ori or

Gt Cieme S5 BERT-20R] GO AP i PR :3305-5397
(tlgml ate di spl acenent using ammonia, or a prinary or
secondary am ne. Thus, when the am ne is ammuni a

aryl Isahahérembedimshieihe RPEPFere yihasized %méwwg,ag ‘Slefinic
rrechﬁl ded; as%%ﬂteh 5311 a‘mﬁ“ﬁ drSm&ticHali iR Echh%nS %?orﬁéiﬁfhdﬁé or 3-

yl'am ne *or cyclobutyl am ne, an aryl substituted
joliepyridine. Eypicaltylalie/typasiof proccﬁumslsctcfontlsmm’rmhedeu J. @rgl Chem., 43:

B2y A B e B T el By DS SdaTDopmuapivine

PlhslivhlSatdEed batpYin@8f MR 4R Qrohﬁtl@lie@i‘db gedisedOTheblefinic
representative olefinic alcohols jinc

dcqhehemtionpllypian be protscted asa é-putylgup@b@gﬂlygetgqr prior to the coupling.
é ﬁ%ﬂ% fhg Bf&l@&l:s 'tHeQJIeiﬁnﬁ: di&%bb’ Il’he: aedhdl &Jﬁdxl:nsﬁﬁon product then is

enten - 4- pent en- 2-
¢on0mte(elrte 4n ahine Bsmgtlhyypeloiﬁ gmg}mresdiet(ﬂ)rth in deCosta et al.,J. Org. Chem.,

%5_ : ﬁgé{-ﬁé@_(&%ﬁ@pb@ﬁ% iﬂ?%ﬁlc P%Ieldeélﬁzlﬂ %Fodact 1& ¢onverted to the aryl

sﬂbbﬁtlmé@ bEhiRwhnisIskivaioe of e el asing metllmiesulfcmybdhlc&me or p-
trifluoro-4 repared f

qoi@p%;@n)i clﬂoxzdet fqllpyvﬁ% p%mgpﬁfgen?ﬂ to nge dlgplacement using arrrrx]moma, ora

ﬁjﬁlnélr#tof 5dTBARY ahhih& NBud) HhBE the A i i9 SRABAIE SanGky] Kiretueedeilefinic
etrahedron Letters, 33(10):1351-1354 (1992), or

lﬁmmm'tamlnfel gowpoundes provided;vhen Higlamieg is p PH@rY amine Such as

e i e L

ﬁef/i'ded rand e the améredob sacsndaryeantipd suck bd dimathylamine QmerOlidine an

S LPRRT oo SRRy HRE b Boflnt W hERe8] PR Sppve oemi
Q%Ho@ﬁhélﬂd@@bén‘{&l-lf 61, Bhefn- zamy5-hsx¢hst¢u ymdlypmmemcnl 2-methyl-
am ne co Wien an ol efinic all yl.ic al coho

%@uﬁnésolrn@tnﬁ@wfirpﬂwc bRb H-mstlyl-Apepierd-aki iroptemt-gb draathl-1-
H@)lt%lucol @rﬂne@l{ st Bf%%tl%h-%tﬁe%&z-ai g-@le‘iléillez bFand 5-methyl-5-

ed the resulting al de can be converted
he:xea-ﬁ cﬂrmﬂwubethyltsubselﬁlteﬂ a¢finig a:lcwnismélcb anhbiridlesyo-4-penten-2-ol,

N ST A R e

bédg«ﬁa% oﬂKgb&a br B\ Ogydatedhon ebzyq@s; 3eanpmﬂ1dlsssa nw92) or from

-i odopyri di ne-type conpoy ically, t|t
iaISSEaR a5kl Siy e R P B e el B v e e .
%‘%rﬁeg a?i@t(‘% (3‘4?5:62 %@"77—%%0’61?@) C@Jﬂfaﬁﬁleﬂﬂlé §cdHBRSLe optically active,

osyl chloride and net hyl am ne) and
miecan eba osddan emnmncmmgmém 126 Byre eeRntompTA én erHer to provide the

g %Ca‘ln Eylgoolré I?Eﬁlyt ie\%ﬁfr& o?ldgff EdbEﬂi‘th%ﬁ' oféhﬁ aﬂl'lrﬁe c%mpgﬁmds. When an

olefinic allylic alcohol, such as methallyl alcohol, is reacted with an aromatic halide, an aryl
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substituents such as -OH -NH2 and -SH can be

prot ected as correspondi ng acyl conpounds, or
weubstossasent s such as -NH2 can be protected asPar/us2005/040650

phthalim de functionality. In the case of a .

dhidaueRy MR d Qdeh?&&id SRIduedd; il thebwiicadchh¥Z&d be converted to an
ings to two different olefinic side

@gg gq%é%;&g)ogﬁ%glgqpqu@e compobRfEbyReRsy preipinatiqn{g.g., by treatment using an
2 %Iea{}ﬁﬁg i &hiuﬂﬁcﬁ%&%ro%?ﬁ%)‘ e QSRR sticha IR E gromopyndme-

ain,
([yﬁpE)comipuHﬁh yhd 51o(d5pyrsloprtnmy}p6urplyﬂmmw yubktipent goupz of such 3-

ABRG i St bR SO Bl FolPABREh slie doihhEhicn trgse

\WhdniBal$ (¥6e. Sb&)fchtdtide Bad methylamine) and the reaction conditions experienced
4-penten-2-amne i s

N-net hyl - N- (tert - but oxycar b‘?j{%?f)
g B PIPERIQRS the ard Westfg Inic HRING CAPRIng.tAffeERptively,

BHstifHeRtS such ol LOAPNIL, a8 @ PSTOBAHERY St AR cox‘t'&?@ﬁdd?&?l compounds,
reacti on conditions,” followed by renoval

pesubstijuensxsuch apaf cap boprotseten gs yplshalimigy finetignalty. Initke case ofa .

YRR e RN TRl 908 ey Rl G piterent

dlefificgideCheing aréﬁoéiib% (1982) involving a

gralo Ing %@ﬁ% P%B%é g'n &Ig)elgetaqigcgm o C?)llélggl!ln ] %cr)]s%es%g branched side
bhdi tstiod as"(hE)thrﬁethllIS %Xéb@fo‘ﬁ@iwt bﬁxnﬁ)ﬁ%@rﬁe@%ﬂﬁﬂé@f 8ding one
be synthe3|zed as (i) comercially ava

Aynthahic @approach) the lﬁ“ﬁ? ?0@}1’0@%%?1 é)a synthesizechip a qoaYREgest manner, in which
D
puhsbﬁutﬂdrﬁelﬁkb-ﬁldiﬂml’&d ppuiding, 6thsdmyo-geprapbepybging uniiérdteek reaction

Boions oo e Faarbar 07 - Sbond ikt dSiEh 1ibihy, te

Yiped 6F frbdretily et ﬁ:rmemw:r@ Braakesd., J(Orgl b?hérﬁleISQeﬂltlDV&)deN 7.
am ne, such as previously nenti oned b%/ A. Viola et ah,

Malelyes - 5062 et 789 2) pyolving ppajladiiga patalyzed ggapling of an
@iehﬁ ‘ﬁﬁdjartﬁoﬁx lalité b8 ugedlelfg% 1re§ Whﬁéﬁkﬁgt f%rtQ:futoxycarbonyl) 4-

di-tert-buty d| carbonate 1 n y tetrahydrofuranto
péndénd2-aminesian be syinthiesized as follows @) commermally available 4-penten-2-ol

hk];&gct:hs u‘% n'g\fc 51{&)3%5 %ﬂﬁ}\%lg Tn%) Qgt{]lgeetpea%d tho-tolu-l«;ﬁesulfonyl

6h1b1ﬁdnﬁnp§ﬂdme)mﬁ¢:ld) )t-)ppryten-mohp—}qlumlﬂoﬂat@mvﬁt&siyzlesbnbgd by T.

el 28 b bt TR S 1 e i st with
w;deEb rBetARhdine %&yibmqtt-ﬁleﬁ@l-@{oer@&{-mﬁinwuh)&megn% ﬂl?ne ,Buch as

dry isopropanol”in presence of

fovioBAly niseRaIed bH Nt 4 Yy St Gl g, 3t 108 HO84), can
Pyl kS8 il G ARAOAYLIAL AR oRe8EFA0F oy

prepar at'l r Opoxy
fenbhyamfmanm ylalldaheeatdecbhamrN bmtlgda-N @asrtrhutomaxbo:hﬁl)a&vpentén 2-amine.

COt d t
S P st RGBSR NPT oo Pplesied by at

feaitltRvafoisnt Rt Th Ofie fepdritRon] )5 AbIGHBLiIRIna 6 Héateh ho1408 € for 14
wi th aqueous ammonia, (1i) The resultin

Boygs mﬂs R cabivRlges O%Oéaﬁflamgwrwe@éﬁ mfgu isgpropanol/in the presence
g uﬁiﬁg%rtq}ggﬁkr (5%, wie bERE ¥ SldirofDEMdinéf ha s€Bdd £t Me tolyRld 5-

bromo-3-isopropoxypyridine. A second preparation of 5-bromo-3-isopropoxypyridine from 5-

._.
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to Hofinann degradation by treatnment with sodi um
hydr oxi de and a 70% sol uti on of cal ci um hypochlorite,

WOi20icjosJise resul ting 3-am no-5-bronopyridine, PCT/US2005/040650

previously described by C. V. Geco et al, J.
Bl%hﬁ)ﬂ%ﬁﬁlb GeifasBe ;%ﬁﬂ)meﬂa@ ?olfo%% 7@ 5 -B%[bn%tlﬁi@ RYigtid &‘)ﬁVerted to 5-

brono- 3- I'sopropoxypyridi ne by diazotization wt
b@m;plotmﬁmld¢ bsetrwmlmt ithipuyl eldpride; fablawed bbrea@m@f By

}nte%%gggﬁtacﬁfc OI'l e {Vr{% g@.[gglgg a%rﬁ%;ﬁé @Omel{'%ﬁ dtﬁgmcotmamlde

I Sopropanc r ono- Opr OpOXy pyr i
iﬂeelonﬂ}/ H&rdnb%lgat al. Grexd ecalypl ngo@élzc Chem. 7(4):761 (1970), is subjected

5-hr ono- 3-i sppr opox di d . . .
o ashiipn Srgrsln BB ont it Sodf P hacogioe an 7034 solptiqnof calcium
ﬁﬂfo&hl@ﬁteo{iﬁ) THe r@s’%ﬁfn@ Bldniihd- 5%[‘6@6{)‘9)1&1%8" ﬂ?&ll({ugfyliesc&‘lb&’a by C.V.

usi ng a catal yst consistin % pal I adi un( |

Giespat & dnbicipaglicc g 76 G QAP R aomeertod fes-bromo.3-
%?I%@B&%B Hezl%??%&%ﬁﬁdt o V\@Mtl?ogﬁﬁymﬂfté Bfet D§ai€ OSRRINGE EStlowed by

ours
trédﬁheﬁd—afﬂtehyﬂenﬁéd(ateechazohmnmaymﬁlhmpydp)amﬂ 1¢ FieldsSepompaxy -

AT EIRN ST T N, L S——

NCGEAPLN$RA DU ydaFRaY I8 Pentoh Dihmitk H0hrdiEd aﬁtﬂm ¥Rtantik- of
trifluoroacetic acid in anisole at 0 Cto

rigtylamingt2hly VB uEIEe § Xysd pIRipting phlr el 3P e sspitg and 4
AW 'tl‘l- -t)ﬂ%fﬁh@{p‘ﬁ é@fTﬂngJcmfﬁ cande il B\E}P& h@hting the com onents at

5-ary 4-penten-2-am are avai | abl e
8®°dﬁrf<8 29 honhs bcv nnld mﬁ)rmybﬁr@gt-blhws’cawwlb‘f (¢ -ISOPYOPOXY-3-

L e(@gl}ﬁ%‘? gc\./ntén- 2= ay 1OXI movaa rnc}gth\éma trQ%u%S éfln'illjr ?_JQ/C Rl%ceguggsgr&rénp can be
adedm@Bihicd be atatmat. withrB Oamﬂmfeqmvelaim df ﬁﬁﬁ]nbr,oac&tlc adtp amikole at 0° C

il aﬁ@?ﬁ e Lo ORH S Giieh et Apyaen of -

S—QQaRoﬂ%ﬁS =4l B-&)&h‘i(ﬁﬂylp¥-ﬁ)blﬁéﬂ1§~am5nes are available from 3,5-
rorm met hox ridine with an olefin containing a

é@mnpam}mauﬁw IS tmwﬁﬁ%mﬁwyt(ye teatmgayh with sodiyn or pefassium
EREBALSR SRS ARFbl B duBfind &5 debrbidhy! | di !

er ms I at e con
p- t ol ncunethed e‘mhmdh&eneatcempoxmdlshmm tﬂ4E‘)§9N-1meda/l e frimettiotjr3-

PR biend YRing San e sybbesAi G o R ORI § byridine, 5-
orbth68)-methexyPyridine With @i oRfin abntaiding @sondarealcobY fun5t3(91511ty, 4-

(1982) involving a palladiumcatal yzed couplin an
pénbars 410k Hitlea Hegls sation condiiansiand the réliing pypiginy! kofol iRermedite

baly c%Hﬁe?tteH Hﬁkse;gtoméﬁésqlf&ﬁte éfer %lmmd?by 'ﬁ%&t%ffﬁ/xﬁw fa&thA8mine.

I's synt hesi zed 'usi ng nmet hodol 6gy simflar to
Wasicaliybthd tiipgs ¢f prgcedutesset-forth mg%tc Btank Rewdl J. OlfgaGhencHﬁn 2947

R T AN

&ﬁ%iﬂg(bﬁ@ dlé’f’:l\rltltﬂnﬁ a?BlToEﬁﬁ@halidB atbehsecp ffﬁsba(;l@-eubsfltutbﬂ@pﬁdme 5-
owder (5% w of t I bropopyridin
b mo&mgwgwwe%lsaﬁ/m We%u%% mgtpo eﬁysw@grﬁﬁ) et egeribed by H. J.

éenqr{é}ﬁ% B al TR PO XNRY Ehi P@ys-B-EQ ®7R¢P H|9t18)nﬁamré‘l§35}ol'i€at1§’g 3,5-
dibromopyridine with 2.5 molar equivalents of sodium methoxide in dry methanol in the
presence of copper powder (5%, w/w of the 3,5-dibromopyridine) in a sealed glass tube at
150° C for 14 hours to produce 5-bromo-3-methoxypyridine. The resulting 5-bromo-3-
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met hoxypyricline, previously described by D L.
Comns, et ah, J. Org. Chem 55: 69 (1990), can be

woamplosshsni t h 4- penten-2-o0l in PCT/US2005/040650

acetonitrile-triethylakine (1:1:1, v/v) using a

gﬁe'ﬂﬁkyﬁ;&mﬁfég‘}i*e%hwwénb%d preL"/ecsiﬁhk afd b Olg. CReRLSE 89 (1990),

o-t ol p p I ne. f he reactlon i s
cair bd enyplsd twithyh- mm%@ in #rstopisiiledriethylaming (kild eyvuping a catalyst

%ﬁsﬁ@ HP Fﬁn% ‘}%%gagltfn%tm&c%ta Q%?/?fl Hle Wi t?l Ldtolyl pye%hos%hnée TPe reaction

Tsrmrrleelsmt by hngtmg the hahpomsnts me%a&eeldd glasituae atdfed C for 14 hours to yield

E‘&#} Iﬁr ghygs (gﬁ\ﬁﬁtota{g :g::lpglglﬁlélgl f 9 { ’N%Q({l o{ne resuitlng a c%hol is treated with

SnhdlarBatifvabsitts 3f p—Ydludﬂlbﬂﬂ‘fOﬂyl éhlbﬂdﬁ @niry?py@ldine at 0°C to produce (4E)-N-
p-tol uensul fonate. The tosylate internediate is

fed-ad5-methoxy Senyrigingd- 4&&9 elrgral ﬁttglu%ﬁsumrtaﬁy [Thgriopdate intggmediate
A'SQR@a?cﬂ%ﬂluﬁosiﬂélhﬁt éqlgﬁaleﬁtg’ Bf ﬁétﬂ&lgﬂn@ 25 78bYs 230RUN Lol@on, containing

anol as a co-solvent to pro uce
@4@)11-1 Mnnmtlmﬁbtham(l BS et mcyt@.produce (4E)-N-methyl-5-(5-methoxy-3-
gél‘rlcg ﬂ])( tp%:%t«an ?e o 5 n ?,gpdebnror\r/lvv]ﬁ%q}g?’ﬂe‘ris Qulb?nrlt?em)cg Hehlgcl:orﬁl%ling with
NﬂeﬂhiyllyN-(Nﬂ(HLmﬁycdﬁm&M%hbﬁnydrﬁmél updeiicemtitZond degedibed above, N-

tlons desc ed ahove,
r@eq\.‘/iNr 'H%VE%FPB‘&M 59 B Omg= B Ng‘;‘p@%lrea. raiRpmine i ppodyped. This
84 Be AUpRE inl Ssubbedett Elek Bt $AM sBeereAHP hﬁﬁlotb(ﬁecp(l emoval of the
subsequent Heck reaction wth styrene and deprotected

tartebrieraicarbenyl Beoupk ps daseribss presionsirne giye HHN-methyl-5-[3-(5-trans-

g%%%gyh?% dﬁ‘{)ﬂ( é%é@é %—g aéﬁr?réegg lar §econd coupling with ethynylbenzene, and

stibsequeptydeprbiterfign, [wil give (ARN- ﬁ}eﬁlyi-ﬁ‘r@-(Epkmylaﬂly&émidﬁl)yl]-4-penten-
g |ing with ethynyl benzene, and subsequent’ '
éﬁﬁ tection, will give

( 4 E) Npﬁ@ll? ﬁl:tw@-f{)rars(of cghagiur)stibyyiniédnlefindd Ak bordpduany, euch as
active forns of certaln ar

é%?’és(‘ﬂlﬁ)rlﬂt“&f‘dh%ﬁe@Tpﬁﬁl@n&l}r‘f‘ﬂém%ﬁ'ﬁ&%%an PEgVided. In ohe synthetic
bgprdach M) xal%!ef@waﬂ eeﬁlps&driygynﬂﬂeﬁyed)byﬂeeﬁﬁﬁltg%a%h@mtﬁﬁed pyridine,

can be providéd. 1n one synthetic approach

B;hm@n@ﬁyrldmnmxﬂn@ olefirspassansing ¥ ehdrab yecondasy aln@lOéﬁmctlonahty, (2R)-4-
g?rllt?n 3. %P }ul‘ler lﬁeglgreggt[on% ﬁ]aqll'long ﬂe‘%@%ﬂ}ﬁr 'cﬂirﬁ%ﬁrlﬁm&lrﬁlc%ﬂol

pos ess secon
ﬁnﬂﬂﬁiedﬂtea(ZiRl){4E)€53(3)p341dmpb+4t-@ﬂteﬁ-2@dl is mdmedlﬂenkcorrespondmg p-

gq(?@q%tﬁ%‘ f%p%%) gsrdt«!ff;%{ ig] g. su eeqt{e%t }l;l %retzalte% 1%1hr|n<r:tﬁylar%}/ne resurfty ng in tosylate
G%B)ace([ﬁ’e@ with {n¥eRiohi ot b@}ﬁighraf}orp iealty2the type§ o CRB06R £ Sbt forth in

to its correspondi ng ptol uenesu fonate ester, which is

s Eepndret wly O%Cé@nvﬂf% PO MP) and NeJ; Madeker gh.HlgOre Chem. 47:
.l%%s?/ 12%3 oﬁﬁiﬁéﬂﬁ&ﬁhm"ﬂa{aﬁb&%&‘e&’ %F)ﬁlys 2 ‘fd][()gl? s 'hlglnﬂi’e%l& %‘I‘oleﬁn are
Esedn’Rheedhlral side chain(J2))-4Giestan-248 cand@4repaticd b3 freatmentdf th]a. chiral

I . 4, I
BB o Fekiqe TR ey Sudf Bt Eppeny)

{ith B irh &knadiem bERelde dldQoppr(Abdidé Baetédh@éidfuran at low temperatures (-
2R) - 4- Eenten 2-ol can be prep aredd¥%ﬂtreatnent of

ﬁrq AP° pesinatbe sqnyal gypshefs @st}ﬂp@% &aliwgivhes J:.Ka|3rﬂ§le and L.
QVRLdAN, 9 DFL b 62088841935 ko SPRIFP WY M-penten-2-ol. The resulting chiral

alcohol is subjected to a Heck reaction with 3-bromopyridine in acetonitrile-triethylamine

p=
pead
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wi t h vinyl magnesi um brom de and copper(l) iodide in
tetrahydrofuran at |ow tenperatures (- 25 to -10 O

wagiesgssdse general synthetic nmethodol ogy of A PCT/US2005/040650

Kallvretenos J.K Stille, and L. S. Hegedus, J. Og.
1€ r‘g/ %%gl%lygtjc%gégtn §t091 Aol Dallditim @) RS R1dZ 19!)16 % tri-o-

her ¢hiral cohol i1s subjected to a
tcdﬁphqsplmnw’ﬂhh r@cmnﬁdgwbydyeafmgnhp components at 140° C for 14 hours in a

éea etd,oé]a{sg {'u'bI e[? tp?d%qr%!e % éc}la& Brr(')_}ﬁ{lc}f )t(2ﬁi gﬁg t52(3 iﬁgﬁfﬂyﬁ t4-pen’cen—

mlil él“l%résultmgtcbiral Ippmlﬁjdhlobbol isTinetedevitht 3 molai equdmlmtstvf p-

t t
sasnenpr SuRgR Y st foc:fraRbrtlie BRYEE ffmdaite. The -
RiI@sheql fondte Bter ($Hated Wil §2)thd18H dqitivilerts Bf BEthABminé-a9hk 40% aqueous

The resulting chiral pyridinyl alcohol is treated with
solnmraﬁovéwm asapl ameynt gf ghanehasaorsghygnt, torrerduce 294E)-N-

4 Qeften-2Qmalef Ord the tosylate
I nt gP?’[éé ?gﬂﬁnﬁir gep%?uenesul fonate ester is heated
wi t h B2 similamanger, thaIcelmtssomﬁngmylhylbsamtedealfzt'mlcaamme/@nantlomer

glg:lljl @{) S(g#g]gﬁ?&hxl%(g 518219 é%)gssltgl? 2?}“6}%25 ot lg/e] Synt?xesmela %y the

BretI8ciplihgdoM Bybrpmépyaiiietid 224 peften2rol AT regultiiy mfemmataxe (2S)-

" the correspondl ng aryl substituted ol efini

R (3 dﬁzgfimygﬁdﬁ:n@g- -0l, is converted to its p-toluenesul(f?onate Wthh is subjected
E@B&hﬁﬁlﬁ}m%éﬁsﬁwﬂm 51‘h(a %hi?M %lcghcﬂydzéy écpaﬁamer 25 8RR from (S)-(-

can synt esl| ze coup

ng o
fs-pmpmhmmmdqjﬁcﬁmmamllz'zwlahlerﬁ@m é-ldrlgh Ghemlw&qtmw)tusmg a
%&%@%‘%ﬁ) §?S|t %H'%} fissmlbed ef%rtﬁel?] prﬁpar:«lmon .of (2R3 n4 V%en{ena’l-?l from (R)-(+)-

picpylend @hdmemdrtéd)hyt&el(ahﬂnetefms; JsKsEm)ljlea endld S dlegedus, J. Org Chem.

gg%};%g?]g' ﬁe di spl acement. The chiral al cohol,

en-2-ol, is prepared from(S)-(-

- Pr ORYAnBIAEr e@)ﬁcﬁ@h @@dhrm%sm@k by/(3R): Nnhala;(len -3 @BrdhShytiaR)yl)-3-
Chem cal Conpany) using rocedure anal ogous to that
utsel rapdie Gag be pmarsd Bp &}béﬁcf iggha Hrhalp-sphstif idige such)as 2-amino-5-

%Oﬁg\??@lné gﬂbncﬂ'l Chenﬁ%? o Jnﬁéhg%g?g Iglﬁ%(ﬁﬁ‘m rcgﬁg)’zéc?&)upbﬁaﬁgactlon with

@h elefin poséssing a&mtc(cmlgﬂmne fmnctwndttmgnclaqsm -owtity]-Ns@dten-1-

gﬁ?%%é’@ Sﬁﬁ gglggkl-%g{m t}n%%?ué) C#Q[%l(hg u%s t1n @éck reacg o%lp}od%ct can be

%rﬁ&b@bﬁh&hﬁhg tvith @quepyd doil togiveyBIk) N&leﬂﬂtyﬂimm-%émmopyndm)yl) 3-
br omopyr.idine (Aldrich Chen ca

buten-Auiming Lhe alr«ﬁlzl@ dogipg praterigh Nglagﬁyle}ﬁ %Wﬁn-éﬁﬂ)sf@ﬁmwe can be
R@é@ﬁﬁﬂ( fbgctﬁgrlé%{ngl%tl%téﬁmvgtﬁgg E]Q&:Es! &Q@hdehyed Ry larfifie in N,N-
dmmﬂorrmrmﬂemthmregqnemf pofagsivm h@be@mmtgmg\l -mstiiyl-3-buten-1-

& %%t ’i"reartltnﬁﬁt %‘fe lat‘l?eax' legsolfnﬁ %ﬁﬁ%gn%l &?& cfe nxgdl\éfﬂ'i)ﬁ)methane

GiSous acd

(:&Eémllhlg niﬁtl’(}yelmlﬂe éffordﬁtha piefinip yide dhaiy), N-inetByl-K(8-nted-1-y1)
ne. The olefinic starting material,

RF‘W%"PHS?I N- (3-but en-1 -yl ) benzani de, can be prepared by

T eact TROcofirpdli¥RiedcoriBet BAdin van ddn@h £6R8R @ byGdnme Ase dsing

met hyl am ne in N, Ndi net hyl f or mam de
procedures reported M. Hasegawa, et al. (European Patent No. 0 516 409 B1), 2-

methylpyrazine or 3-methylpyridazine (both available from Aldrich Chemical Company) can
be condensed with N-methyl-N-(tert-butoxycarbonyl)-3-aminobutanal to give (4E)-N-methyl-
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in the presence of potassium carbonate to give

N- et hyl - 3-buten-lam ne. Treatnent of the latter
woanpessid2wi t h benzoyl chloride in dichloronet hamas2005/040650

containing triethylamne affords the olefinic side

DAl hutdk by %'gz(-d}%'r%m bén)fén)a Rianeana @1@ -N-methﬁ‘ﬁ ~(tert-

ounds herei'n can contain a pyrazi ne or
waxtadmﬁ) 51(3rgyr1d@mw@-4me@f@@amge raspastivelyl Rgmoval of the tert-

E&%ﬁg?%r%}%%ou? Iwrc (tgﬁ&ggaecg?%fc]% Wit gﬁ;.}c% 24E?b%\g-%1ﬁ98/1§—|(2-pyrazinyl)-4-
pMﬁ%ﬂ-:a-blhlmefahmeNNimbmm Qtibpyr&htm@ﬁ@mntyﬁ%m%eb&spectlvely The
condense

ﬁqﬁ’é’ct%b‘rmﬁli(l{lg sHEt BHOBYPORPYSAmRCs Rl SebYR RIpdced Gom the

gér}’e%pondmg alcohol usmg techniques described by M Adamczyk and Y. Y. Chen 1n PCT
(4E) - thyl N-Ctert-but oxycar bony” I\Eér azi ny

: htt@natlondn‘mpélcamd WQAEPIN2 hW‘Ilthl( Némthm %hu@wtbpnyl) -3-
%nrmvgl%ﬁ{t&rg?%hrpwt ﬁqa RN LS hmércf lalglg 2-%%&110%}\/ /8 blitanone (Lancaster

but oxycar bon grou
Synthdsispmoa g Bequermal ctdwitivé apinatioc@vith methylamine and sodium

(ARSI AY 55 RN AZL & §AERLER 230,12, 900 1576 s

ﬂ%&@ﬁ&{ Wit Hitert-boey] diesbbiitd, €
nmet hyl - N-(tert but oxycar bonyl ) - 3- am nobut anal .can be

pr odublisdHeck spvnling reaghionedesesingd ﬁlgovapscaémseﬁ:}kmrpgepanng compounds

I nternational ication WO 9212122. Thé al coho
palladiumyéatdlyzed eouplibg o0akromo khouqy:lcycl@ <compound SLwlb at ésthmw0-2-methyl-

S N T T ———
ARYENL (teal-but@ teabony-4apenteatd-aniné \M‘ybhalﬂgetﬁe)thﬁ:ﬁbﬂproéﬂddres set
sodi.um c anobor ohydr.i d usj.n .Stry . re
Foringin Vs “Eﬁ“é’d Org, e 43: g%ﬂf%? Nkl LY. org
enoh eet 5.@3 (19l 1n@bl‘vfrf§ratpaﬁéﬁu}ih-cgth8@ém{i {3 of 3R gleﬂi‘ Gifd an aromatic

coupl ing reaction describ bove is so useful in
halisio are used ‘@oﬁmglm!@g rmitwlp E bﬁs@sﬁtlwﬁeﬂéauwxmmywrﬁfgcted (Boc-

. th
e
&ﬁhipmam’.lh,c wldmpméu&{m)dlim%ykét(ﬁ-ﬂ-hﬁhyl 1H-imidazo[4, 5-b]pyr1din)yl)-

en e Sl R o R B B S o TR YR izl -
B%)Sfﬁ&hé céihLHe R0 RO Yieht HeiRhi@Tp-223- dﬁinﬂﬁ)—S B_ﬁéﬁioﬁ dllh/e with acetic
es o ocedures set forth in W

ggld ln\]polmhgsph@@zm aggording Agythe ppthpyls deserihgd bj P, Kp@pl@qy epgl., Indian
]1631[ dllﬁﬁrﬁ ﬁgﬁ?}%ﬁ—é& §,§|%§arﬁ -?Z%%ﬁlg?@@ fd}ﬁ'e '6h B prepared in 97%

oupling o I n and
weldrbythle@tuigdl-amieo-éfbeoml@-édntfawrldlhe (commshdially alvahibta fom Aldrich

CRerig mmingnd il SRS BN WP Liby Gty qhydrete i boiting

tthaa BRBEdin th heaedhhiq@exesdibdd byas CX. @ et dii, I| Med. CaER140¢22):
aci d toﬁgq r oduce
BRI (XY | - 5- (6- (2- net hyl - | Hi i dazo[ 4, 5- b] pyri di n)

yl)- an&ﬂeﬁe&aﬁp@m W8mo Tiked-FiRgHitSbtyRle, such as 6-bromo-1,3-
br ono- 1 m dazopyridi ne,

diokoloffed- mpymdmg/cpan |bp{c®1mlq§layx§*{ the previously mentioned olefinic amine side
chain, N-methyl-N-(tert-butoxycarbonyl)-4-penten-2-amine using the Heck reaction. The

%%gﬁ&b&y&?taﬁ%&ﬁ rR%glef%Yoc%lcsAgﬁUﬁ%%%oﬂﬂg calt be %ntgéb‘?ﬂd 'b¥) the

resulting Boc-protected intermediate can be deprotected with a strong acid such as
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b] pyri di ne can be prepared in 82%yield by heating
2, 3-di am no-5-bronopyridine with acetic acid in

weoabospassphori ¢ aci d according to the nethods #esaisedsd40650

by P. K. Dubey et al, Indian J. Chem 16B(6):53 1-533

trifiRdacetts ad1db PRI (5BPNQH&9MI51 gL(m@ cﬁ@ﬁ)ld{!ﬁ 5@]@9@&%) i Benten-2-
97% yi el d by heating 2-am n -nitrop

eminentirectiearibije biomp pmp@nd,r%brpmpdsa élnx@ﬂérﬁrlﬂnyn@mma h9
S APRF BB o] D 3005 oy 2

pmtdlmnquaa auhmg)ﬂenbm fryceure Xsmg:’ammbhlaﬂomeﬂaanmthe @resence of
I n anot her..exa

RS FoTGR A AL AR e RS GESpR R, hegieih Soldey G .

@aﬂé’&&loc{t%l 57 Ndpyorstin s :27090E736 QLITH R 8- Bifoan-Zt L N@hydroxypyridine can
Epew ously nentioned ol efinic am ne side chain,

n@pmql frinmfuburel @fuigldplsalerompnerciall yrvailable fom dildrich Chemical
N)
R R T M SORDLP Sl 1,
davirfoashr 34 h: W@H6é(]9ﬂ9)ae§ﬂtdrnatmve|ly, 6 oago-2,3-dihydroxypyridine can be

a8 aCERiAo 8t i P S B 10 e G

6- br ommbth3r @kamml o b 4orthpdunp Yiak possEséartuded-ring lhbﬂéﬂ)%yol@ the bromo
from 5- brorm 2 di hydr oxypyridine, .al so known

SOBPQIRE bmrwlhﬂrpﬂw dlﬁwp[a,%gﬁgld%q (glsgknown as 7 bromo-5-aza-

| m%&ﬂﬁ{eb &dh Hérc@ﬁd%ﬂééﬁ%wﬂﬁhé“ﬂ*e&lﬁ%@ﬁt%@d@l%ﬂﬁ@ Emink Ride chain,

t he presence of potassium carbonat'e and
N-metdy s (ieyttbupxyeathonsl) ddqeotetiZragninousingtherHetkgeastiony he resulting

P 7Bt B A DO g it o SEFihb et i o
produed (WBJ-Nrmbthyl 5~ 72 Ak diieldy e,4 - diiTE2, R—Ib};iyh;hnm-al-ﬂembh-é-amine

om Al drol CQ 9m cal dXLa ja[s) i nt h S|r§pmdby
b ompows /R HERT | Aty igilg, g Dk
@Bating sNbMb 0N &iﬁif‘dm)@fﬁy&hﬂg@ﬁr 17—%{@0&1‘318&9@)116 and potassmm carbonate in

Al ternatively - brono- 2, 3-di h droxy?érl di ne can

Hsl‘éﬁan%hwla)@@amﬂlﬁ ﬁ@wfdén& thahig aethofodnex of Hddlarksedf qln Z éﬁaturforsch-
99811#9.-1736 tah 7550 S B4 2'5‘ dlfg@?&?g%ﬂlr e 'B@ Pre B&Q&rﬁ{n’ﬁ fidfural as

a conpoun at” possesses erocycl e
tidseribadabove; onpound,

7-bronp- 2 ih di oxi no[,2, 3-b ri.di-ne, (al so

o OB BIBDEYeatcompo s B iRy o el &heith, hus,
Gﬁfc?ﬁiﬁé'b‘gﬁﬁ)uﬂ‘dst(ﬁn b&§nihesivddByThe/paleditinaatithzed fuplity @ biémo fused-
side C

RPgReterpPycle. puchias Sbramask ilAmisarsff-p-bipysidinenihisl with the previously
WRhiicheli Bﬁﬁhﬁ%hllﬁe%@&tdhaﬁ Nmﬁ.@ﬁ r}- bﬁtgxﬁ%ongl)oi s&&&dz-amme

conpound can be deprotected with strondg acid such as
Th¢ Boarprotested tintermediate, te@ulpmg)ﬁnm ¢he Heck reaction, can be subjected to

{

%ynill}l' rr% ahéf{ong ég asglnainag nqq.\kbéga{)(?%c rfaé:éh;:tgl 98318%3 G(,Llﬁ)-ﬁ’-lgltﬁ}ylg-(6-(2-

ﬁnds}rlHm®z6§[4;5|-lf]pﬁrdm)yl)-4-pdhm-i2rm{iﬁh. :{hbienyisiit@brmao comapound, 6-
a b - brono- 2, 3-di hydr ri.di ne
ot i Simigtaatd S riing 2 2R o SEpa o8 U RE P RC- 1

Do il AB AT PshitiRE mmsmﬁlra@mzhong: atc@oralhg tdMé heaold@¥crifed in Y.
F. Dall’acker et ah, Z Naturfo
M. Yutilov, Khim. Geterotsikl Doedin. 6: 799 804 (1988) 6-Bromo-1H-imidazo[4,5-

b]pyridine can be obtained from Sigma-Aldrich Chemical Company. Alternatively, 6-bromo-

1H-imidazo[4,5-b]pyridine can be prepared by treating 2,3-diamino-5-bromopyridine with
23
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34 b: 1729-1736 (1979). 5-Brono-2, 3-di hydroxypyri di ne
can be prepared fromfurfural as described above.

warhesrospsk ycycl i ¢ aromati ¢ conpounds can be pr epamsenosp40650

the Heck reaction. Thus, certain conpounds can be

%frﬁﬁ@&% m%lﬁnostph&ld%hd @ﬁiguﬁeﬂmmkgy gigfllacRURAt 1BQriBdd B P. K.

brono fused rng etero% such

Subesortel.| Wlamfdﬁlz&vf 46B( ’_P%ﬁﬁlﬂ'é&)il 3-RliagningySttmomeyridine can be

%E ﬁeljteg;}}s‘é_% ?? l{yqiggtﬂnggj %gllp 5%@@'3%“%,??‘2%‘9% ?c'oﬂﬁnerclal].?( available

Boar @lrdcitle@hmﬂicalrﬁompmydamlﬂeancastes Syrttheniy, le)omith tiveIHedéride dihydrate

r e}?q(jf-l %Wog%pc?rﬁ ngll%%ﬂ'ﬂﬁgeggxélﬂ?eg dg%ﬁgt@r% l}%" 8{?}2@% S Chem.,

@6@?) NeRs vl (‘15976 Qﬁilfe?natlvely, 6-bromo- 1H-1m1dazo[4 5-b]pyridine-2-thiol can be
thio-1 Himdazo[ 4, 5-b] pyridin)yl)-4-penten-2-am ne

Predared by heating Z,qu;mn@-érhgggwldgg with K™ SCSOE! in aqueous ethanol using

I
ool WA RS ol Ry O Rpte B 8 i 5y o
WP ta( 19915)f ZJB-mamlﬁG{S-lﬁ&ﬁop@rldm @ardbengepamdtﬂmn Eﬂanimmds-bromo 3-
dc%s ed [ b Yutilov, Khim GCeterotsikl Doedin.
gHrop d(h'eicg)@g% BBrono- | Hi ni dazo[ 4, 5- b] pyri di ne

can bm mta&ldléﬁﬁinﬁlé mr&ngmq:hehﬂmbmbltmmlﬁadlazqqma@pyudme can be
Al ternatively, onol H |mdazo[45%] yrldlne can

SRIRRASAHER histion S Hprey B MBI RS Pl FBim. N-

‘ﬁﬁe&ﬂ}i-ﬂtq@r@btﬁ&}@a&&m YRRQSRRRME Ol“lfé%s@llth'@'m)g Igrotec:ted intermediate
simlar to that described b

ey
ean [ SUbjeﬁtéd triredtmeghwith a 3B@EGFidoSich as@@lupmmy acid to produce (4E)-

SR B R AR O G R RARE gl S inine. The

mmmpomhd y-baorad-2 phbreyithethyithid- Hﬂmnidafﬂié,mb@]@md(ﬁemabwprepared

ancast er esl. nc  chl,
7 AaRRgn Rty At s e ot boippabine S ol with
b&&?ﬂbr@ﬂﬂﬁﬁ 11@@1% dsBiRd obyotsesiuth caﬂ%@hat@bncﬁN ;N-dlmeMS'Iformamlde
Chem 3679- 3686 (1997% Al ternatively

6- br ol‘wnmsm s¥RERlEof-RromaskaFlo 49 -hlpypd mﬁuwenélabﬁmﬁ@d sequentially to

PAPRREF oS P e A BN SRt g s

cpromatondeﬂmmb@dadwc acid, @iveK (4)-d-methylad-(6- Gxazoleﬁl,im]emdlnyl)-4-

38 490 4916 1995 ne-5-bronn

gy B s OB R B S e e o R 2
aﬁmﬁeﬁ&bhb@pﬁiﬂm&i by tdhdenshtidnavigtfomitia L’fﬂﬂ e)r a trlalkyl orthoformate
6- br onp- 2- phenyl nmet hyl t hi o- | Him dazo

BHinE BEDEIDBEII o Matat Mo ViR e ERTeriaelgt B PAdRcRgpo (1995).
'Tﬁ@Eée%%ﬁw%a%dx?h&ad?&‘;ﬁ‘@du@és%uﬁhﬁt‘tt@d 6%5&!{52010[4 5-b]pyridines,

N-(tert-but oxycarbonyl) - 4- pent en- 2- am ne

M@suhlatq agp sabstnapﬂs dordlos Berkireactiomd e synéhesia nf b@mmbi -bromech-
P¥r| c#uilog AL EDL 4 tﬂriﬁxa%%ﬂn?@@d%fc‘h%}f%%%pcgﬁpany) Thus, 5-bromo-3-

I oace C acl
blyrididl Y proSuces froR-fotfenylaminetanydrding t-U.S. Pat. No. 4,192,946) can be

lﬁlﬁéi' m ez O%Eﬁﬁ’tf ct))&sp c}/escrl (51 %5}’ {/) Koche:? glt %gzi_zt%es_is? Hb& 89965ht% give 2-

6hlbfoosr9roﬁropﬁ§ﬁidm twhi¢H i ingdn kit b Bodvel o Damindys-brdinds-pyridinol
can be prepared
by treatment with ammonia.

5-Bromooxazolo[5,4-b]pyridine, isomeric by orientation of ring fusion to the

previously described 6-bromooxazolo[4,5-b]pyridine, can also be used in the Heck coupling
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by al kyl ating the previously descri bed
6- brono-| Him dazo[ 4, 5-b] pyridine-2-thiol with benzyl

wonraewiodsnse n t he presence of potassi um car bonat eCamg2005/040650

N, N- di met hyl f or manmi de. I n anot her exanpl e,

Qi ARANRRQ |téi’l[ ﬁltgky@rgéﬂy‘l)m ﬂ&ltenmﬁ‘tﬁlﬁ Lﬁﬁ%etqh&ﬁi removal of the tert-

sequentlally pal’l adi um cat al cou

RSy AgHonchateet D Bisppycich SN e pehd Dcpsiata, elpridny)-

SRR CHbAARSORA T o83 o v

peoniePpPridinol i{B-amiiioes -blemol-ZSpytrIelone) by condensatlon Wlth fornuc acid (or a

br anmboxazgl o[ 4, 5- b] |ne c rod
R e R R e S e DI SR oY
@fdnqnafon@usliﬂ%taéﬂﬁ ue@aetsaﬂa‘e@ bYaL Batkdtik geoeeet*h@,ﬂ Q10 92/9 741(1967)
simlar to that of MC Viaud et al, Heterocycles 4

ambaibsgoent tinghshloride reuction éaceordipe ethe anstliod dyicribedsi $j§< Cai et
%,?jgﬁfaﬁsc;?e S HGL): g&‘iﬁksﬁ (Mﬁﬁ?ﬁ&ﬁﬁeﬁ{gﬁy ﬂxgln‘%ﬂ?%g-%yridinol

are so substrates fo I on.
Q&Hﬁﬁe@h@nmﬁlcmnmmmno 5- brono- 3- pyri di nol proceeds
from furfur m ne (Al dri Chepi cal ny). Thus
5+ br ofiPes BRI BT BrSERAE AT P SRty ar AR REprbared by te
Blecloretdtidg. THus both. 5-BradnofulN[2,34]f:2idind40d 5-Gedind€H-pyrrolo[2,3-

chlorlnated usi ng et hods descrlbed by V. Koch et _a
fing Fa un,@grgo ()allgaggt)m cettegyzg Guphing with the prev1ously described olefinic

sﬁahfersﬁre @haﬁﬁ mealypmtcta{m&xycmrgb 4 ﬁbn%éﬂ@arﬁﬁ@ t8 gwe (4)-N-

convert ed am no- di nol tre
wiethiyl Nrﬁmhbt&oxygarmmﬁrfo{éaﬁlm[&P@Jm’rldinmpﬂrmme& armomd (éE)-N-

t
B P S bR LAY LAE e
cespattively. tSubselieank ranmvpl ofml@/mﬁt-fbutoxycarbonyl group with trifluoroacetic acid

wil BB KD B S e A PR G B rgind ind Gy Nemethyi-

S| y‘rr@ﬁ)[EB-‘B iBmONI4dREten-2- amme The re u1s1te -bromofuro[z 3-
4E) met h 5- oxazol o[ 5, 4- b] pyri di nyl)
Ehw(l@ﬁe Qnda-‘frgrﬁ@o" eyrsﬂﬂﬂ m&m cap be magq fpscgm Pér%ydé%fnro[Z 3-

?@y@%ﬂ% %E?.’%‘r o r[?gloﬂqgjsr%e% 1ng' gl%%{lggrhvﬂlmg ipn (bromine and
fatium bicarbbihtd mrmcﬂhanek) lamhdahyéogdmemmﬁﬁ «hdll«)iesﬁc@ -fliogeoho-1,4-

B indieb g Gem bR Pet Lt dedByob dtr o eedon ia: 51455158

B8R0 NSKDihydreRro[2, SbRipridtht and 2,9-ditddropBéid[R)3 l@]ﬁﬁhdme are in turn,
subsequent tln(ll%'chlorlde reduction (accord

{1‘13}@6 Rosblopenyaipiding (Adgrich Cl;@mu@épmgpang) as d@crllwg Y A E. Frissen et
el'g%mb e&é&sﬂ Iii??g 922(?1 ggé? I%Jrﬁl%@)ﬂhlﬁ’(f dlgﬂz[mﬁéﬁt'o@'tﬂé{chlorlde (with the

avai |l a driich Chem c

wmpmsqmof 3etrutrenr1- plcﬂry’wm -grginerl dw&m)cﬁnd@nlpmd@nmm@lh@lar Diels-

sent.. entlo [ b
RLEEE Faion YRR S ARl R AR B a p Bt and -
ammmroﬂd[e,pyﬂpwidﬁ{earé’alsdﬁ_rmecﬁﬁm 3Qﬁ?d1h}dﬁhﬂﬁt,g,@-trlazene (E. C.
%lgglar?qg b@?’egrs}éqz}(%z%d 5 %95[1]? 1I SISQ%S\%)E vlahitc1|11 %‘1 tGrrneis/ Img e }i‘gm glyoxal and S-

methylthiosemicarbazide (W. Paudler et al., J. Heterocyclic Chem. 7: 767-771 (1970)).

Brominated dihydrofuropyridines, dihydropyrrolopyridines, and
dihydropyranopyridines are also substrates for the palladium catalyzed coupling. For instance,
both 5-bromo-2,3-dihydrofuro[2,3-b]pyridine and 5-bromo-2,3-dihydropyrrolo[2,3-b]pyridine
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am ne side chain,
N- et hyl - N- (tert - but oxycarbonyl ) -4-penten-2-am ne, to

WQi2005/06308) - Nnet hyl - PCT/US2005/040650

N-(tert-butoxycarbonyl)-5-(5-furo[ 2, 3-b] pyridinyl)-4-p
ﬁ?&rﬁ BrofifdHoR St Q@Qm{yﬁ@mrb!gg-gm%ndlne and 2,3- dlhydro%yrrolo[Z ,3-b]pyridine,

tert-but oxycarbonyl

lo[ 2,3
hs) %cwdtabwe)zcmemeunl ‘pj@'&&ﬁ@éﬁvgpuslgagﬁg%}wé ele ln@rmv@ﬁ 813/6 chain
gncell %IQ(\%I;{ ?cre%)sr. g%sgé}éﬁﬁéegﬂ)@% jod éﬁé&h@%&rﬁsﬁc{n'dfn% %ﬁ)%—?r?e‘iﬁy‘f—S-(S-(Zﬁ-

ﬁﬂa@mﬁgd&m;dbyiﬁmb@#mmn?}%nm]e yd (4d0)-Nyinpthll-PERQeR- 2- am

i.pe.an -N-ne - . .

gihye OPW‘éﬂ}[EPotr'}FB‘[rQﬁfg%bﬂ“ RoPeR2 ﬁ\?}"}e §%‘&ﬁ {reqmsnt of rbyqmo-2,3-

Iihgdxbﬁﬂ QLE]ﬁyrﬁln{U(ﬁﬁﬁEHé &t[tﬁ’e iE g fodioy with iHeq2,31 system) will provide
r ono- %:_rrolo I ne can be nmade from

rad52) M{W}-é{ (%3 glhgdrogir grlzapﬁgln)yw penten-2-amine. The requisite 6-
gx} Qﬁﬂ{gg%&glf@éy& %] b a8 fr&ﬁ%pxﬁ&{lb $&hdthylBYpyridinol by

om Hat | | um I carbonate I n
peEubEtabirgatmend Wi‘él’t\yd leqxggrlatts afilithium dusopropylamlde (to generate the 2-

@'ﬁggﬁeg%lfg Oé%ﬁlg?lb% a&d Bé a%l%n@lentrotb cFl?erg Eone}dterlrjlgﬁv%g/, using
Ilﬁrﬂlﬁﬁeﬁmﬂﬁi‘ td Hiat &ecbéribed bHRA. (UI.Q@TI):r et al., Synth. Commun. 25: 2963-74
3-Di hydr of ur o[ i dine a

919% fspdyiapgiest @[r@r@?ﬁ”} RN rﬁ%tﬂﬂr%ﬂlmerPYES&mee@e) can be
freasa %qﬁéh'ﬁ@l‘i;%ﬁﬁ bxf@ eghﬁﬁleﬁﬁ]fqiifﬂl&ﬂ dﬂb%mpga{nl&%maﬁxﬂql Gyl

descri b rissen et al, Tetrahedron 4

81@1@1}@120 mrm@sugp 2- (B;(lﬂllfé'l eb wm1ldﬂyénogwp&uléﬁémm@€ t he
(AL USRS Lol ik, Gty

Adtalezredrege tzbtiamor tlhdsWﬂgamsam sbnathes«sbl kmovat toyhose skilled in the art, into the

rarinp S P S At R AR Rty picine

8 ik Bidrkibiy) id wiicKtegokideg gﬁ@eaﬁ bf alﬁehyaasy bfus@t in@action with the
Tetrahedron 43: 5145-515 1987 which in turn is

pyifinylmethylathanian. leads t@r@‘hﬁ‘y PR -e%?ln oA 3 diydiopyrano[3,2-
E%gg%@ ?Bes@lz subsfitu éédebﬁ)ﬁﬂﬁ‘a)f&i dlﬁyﬂ]ﬁ? arfd difyRfop§iahopyridines are

Brom nate dr of ur opyr i di nes,
distn whsmepysr foothe pigel Wastios, Fcat fn$taged ﬁdx@myr’zé rcblpylm-a-lphwlﬁlm[&?--

%&’B?lpﬁ &anstfs_:b ?){lé‘lﬁ(g t?rg%éagfad%mt Cﬁ%?yzec? progerps %valgh%\ll% yl-N ~(tert-

Eutgkﬁﬁiboﬁylﬁﬂ-gbﬁhtmgﬁ-@ﬁmtfepinlﬁ, tBe &Zdupgﬂig stodet eeted with trifluoroacetic acid
5-brono i hydr opyrro 2,3 r|d|ne
gp &W?Yzitﬂileotﬁ”@f“oﬁyogfb@ﬂ@?‘@s e 8’["2 ﬂwfﬁ e Corgihydro-2-

Shedy Ry Qw;gjlgjyg[@l{?e’ﬁtegljogﬁ@ ne, as descrl bed above)

can be cou ﬂégrew ously nmentioned olefinic
ami neThd %bromaa-meﬁhml Fpyisinolpsestiosynthesing shequeminated dihydrofuro-

ri %x?ﬁ%%@Pﬁgy%%_ % gr,%gl?c%l:l b§ SIRRRH Mhsformations of commercially
dvaitgble afaterias 2T 18 J-mythglinitpiihi} acid példtienCRenzioal Wemprly) can be

TG B SRR it ith i) Ftoride, romine, #nd armenia

§héﬂ1&cﬂ>!c%g&rd€@hm y ©fV.@rbdoL, 2 Beterocyclic Chem. 7: 761-766 (1970)), into
di hydro uro[13 2-blp dyr|d| ne (isoneric at the rin
8-

flpsqmagr2vpeathy Inippiinpmidg. Kofmag feéﬁ'}ngmnpqlt % ﬁ@mr@gZ-me%‘lylmcotmamlde
cv‘éltﬁ Y@% H%htl‘y\k/ill l\fe%' z(n%ng'dermg @%éﬂﬁﬁ}gﬁrd&eb\]vﬂw EDebvetted to 5-
-pen am n he requisite 6-
-meﬂlybIB-Ipy@ﬂlmﬂ by d[azqt.izabqlp\ylﬂn stidivan uitrite reaqrreahs shlfuginacid.
5- br ono- 2- net hyl - 3- pyri di nol z%/n sequenti al treatnment
with two equivalents of lithi di i sopropylamde (to
generate the 2-
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nmet hyl enyl, 3-oxy di anion) and one equi val ent of
di brononet hane. Alternatively, using chemstry simlar

woaodehvasoselescri bed by M U. Kol l er et ah, SyntRCT/US2005/040650

Commun. 25: 2963-74 (1995), the silyl-protected

Méﬂngﬂlw alanme eth 1 ester (Aldrich Chemlcal Company) is converted (using ethyl
br ono- 2- et ? frimethylsilyloxypyridine) can be

fqrmatemlt%léﬁqﬂtfmnyériﬂyfaweb Whishds th@fmom tto orethoxy-finggthyloxazole
gsfl%é}g SPIC éﬁ?g&?fﬂg QTI?;}}(Q(J égiéz o J%anaf‘a\t’ént ﬁbdﬁl:b’l‘é?/ﬁ)o Diels-Alder

i'eaaicml ofl5- dﬂbcdny@bﬂy&thﬂhydz)ﬂe@lthramybmﬁﬂle glves 5-hydroxy-6-

bty Rl e A e Bri Bk A0l whicn i

Gd&ﬁ/left&?tb'SOcﬁnlﬁdS-zIrﬁ&h})MLdyhdﬁﬁmy lﬁr&lﬁhb@ gidHlofloapeatrghgement (Y.
those skilled in the art, int correspondi ng
Mpsisawa dheds Bl £Fheyn 39: 4275- 1281 (1975)) The 5-amino-2-methyl-3-pyridinol

ganatfl%(ll be coﬁ l%f cﬁaz%h%&ﬁ Q‘Lﬁié l[eg’enge bé 0?%“0'!.19‘31% ae to the desired 5-
ar chem str in oxl d nst ea
hﬂﬂﬁﬁ&dﬂﬁWl&mgnt@d in reactlon Mﬁth t he

pyri s tO alk

2-ar y @P{ﬂ“’ﬁy égi/ 81[°%tlrf 5 6%}1)0%11(%‘ ast the major
ploase, Eht alsb @iddtlw Bdinobanpstinhef tRslcaiekpordmg (lZ)Qnetalﬁdotme-type

di hydr opyr anopyri di nes are_al so supstrates for 3
updsand; other 1sppers; eﬁg{egﬁ%@scrlbed ‘These minor react1on pro ucts can be

ﬁen&fv@@ﬁsx@g gbn%rﬁibﬁﬁl%c%niﬁb@snbf hgéﬁ%@[ ﬁlt@mathf]eﬁl}’ﬁd &b&%e& M more detail

be coupled, In a I um cat al yzed process, wth
helpws the KE)tht@reeqtmgﬁmy@@pwdycmbwomﬁ asthephydraxpleenzepigisalts,

N‘lﬁh %Qﬁjnglje&xﬁgﬁé’ B@qﬁ' ?ﬁ%{aﬁt?a‘hl'l;'? re\%lrnh P‘&ﬂl 'afrle&égi&?@%ﬁrle ?ncﬁ&ﬁl%

robony

ﬁE@xﬂHemhlb)shltsﬁ}f ¢l&-(Z}Z-thadlchlméFt§ope2compounds and other minor reaction
E g'%lfuro[B 2-b] pyridin)yl)-4-penten-2- am ne. The

OB Gto- 2- met hyl - 3-pyridinol, used to synthesize the

br om pgbeslefbdyibsiat the PraKE ccﬁiphygife@@wh PRy usedio)@svidd the
produced by standard transfornmations of conner0|alky
eerapquads. oraxamnle the (Exmetanicotingeypg somnoBRds sp bypreppred using the

C {

LS B BRI RmETRA e BB 2R APDRIS E000) Bl Latoree, J4.C5,
amd4'£ﬁ’|(r1928)d'r0@mﬂ3ktﬂdindi oigytirse g dobmpduraly. irtaln 6-Ebstitoted t

Het erocyclic Chem 7: 761-76 1970

S PBAPEHEE e B B ko rERPpl s nicotine-
Eypb b&ﬂpmﬁdm{fgytha géiiéial fefib ko chEsoh ¥ s Ul @ik Sodi Rebkin Trans.
g - bromp- 2- met hyl pyri di ne, which can be

@h@'g}{ %(19&0)5Thq§pmtezarq9§§sﬂss|er§ugquaqu s, Wubstltuted nicotine-
ngle g%\#@% Uy té}é %yﬂthéﬁ%@gm %Jﬁsﬁﬁté:g ?écr%{?iiz@ aMa e§éijs {i41h¢ the general
fﬂaﬁwﬂs:&lscl«iaad]baﬂyydaahls ActorRher. e‘bk%( L Hg-1d8 mﬂm é’rapataéqn of certain

nt.o0 s, N-f ar derlvatl n
oot gttt e St Buint® o RS isl el B YShdBbhaing 5
ﬂﬂi@%@tzeddlgglhb -typé F@ﬁpﬁgdmlngimmﬁ’a?ahbd thimght by Acheson et al., J.
45,012, 7 Diels react.| . L
Ehert- 19y LAy (P ALY H%)affﬂé/? Brlprspbstigntegd Rjetine-type

r -

éorl’i‘ﬁ(di!l'h@(@é X ﬂél?ﬁ{- Qfédul?l'lbﬁgllsgﬁkﬁgi%ég ﬂ(lélogigés )B?p’e X\é}\}hﬁfliltdﬁééli)’;&n&fhe 5-amino
o@nwwomosm&mbe prepasechysing3heganprgl procedpips Aijelpsed by Rondahl,

QQPPWJM R 1&%@5-“1%‘@1@%!‘%@( 5Y-triﬂuoromethy1 nicotine-type compounds can
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Mori sawa et ah, Agr. Biol. Chem 39: 1275-1281
(1975)). The 5-am no-2-net hyl -3-pyridnol can then be

woamemssosel, by di azotization in the presence oPCTWS2MES40650

brom de, to the desired 5- brono-2-nethyl-3-pyridinol.

E@ El%ﬁarg@ﬁﬂ%jtﬁe %@ﬁhqﬂa& QNA F6tetif1e set BOrth'TR ASHinositer BE-CALRE Pharm.
ohpounds as E\j ﬂ%gOdUCt but al so produce a

ﬁm@as@}mtms (o8 dabb egtanigfrarm. Suec., 14:113-118 (1977).
(Z) - met ani coti ne-type conpounds and ot her isoners, as
bef ore descri bed. These m nor reaction products can be
r ermvEdmaﬁomqf K-orteeitbiiieidydréxabénapagers, |if desi red.

Al ter scriped in e detail .bel.o the .
(B < i Estinied g R R e s etoe R i e Bfigorine-
Bypd ConYRRNZ @it Ebed Abbve wivd Hydfoxginz4lE BGHP Th@&t@lcﬁidhleﬂrﬁofthe
substantially pure formfroma reaction mxtu

indévidnal epmpopents Emetanisatine g hydsoxypenzgis acid) used to prepare the salts
?@a‘é ?fgtﬁgl B&Rgf & the/ Iﬂglalcﬁﬂp Qfm%x?%z&t: B&d tSHRe (E-metanlcotme) is

ucts. her nethods” beside the
twisplly hg to éécmmrtymmhly@el ardeld buttier eagios uethas 3: 2) are possible. It is
conp For t
preferre 24 Waazt e %olggét%gr@ ﬁgird et%)‘j Bﬁsg QSEI) | ﬁ@é&@ ﬁ?‘I,{JOH Sheesr}{%{er by which the
fsalfstoﬁ t}ia)prdsaftfiﬂwentmt arafbrm@] atiase M may h&e&ﬁ&ﬂal S8R Bires that may

) 50.2477 (1928) from .
9%?2‘%‘{% 5P ‘e{f‘%%hﬁ? ¥H gﬁ'eﬁeéltfl %m&% ?a?tﬁ P%]the present mvention
@an%é@&tds ?‘&xﬁt@s Eﬂ&ﬁ@r%&%ht@@oﬂvﬁ@ﬁng%mm FFABVER relative to aryl

epared fromthe corresponding 6- substltut ed
ﬁlilbé #ufed@mjife conpounds usi ng the general nethods of

Aches
3y B gy P B R o cop v o
dempaparation oB(28)+EE) IN-methpll- ﬁ(imol’r“m‘YﬁePyﬁdetﬂﬁmmnéamnme inap-

t hesi zed from bst.i t ut C_aci
Bl BeER s SSnen dTiebied) Ak AP PRl i clrqung cissotvea
AcétRanBhdraBoluBo® 6f p-hytird:dBerlzdfd aCiliqT- 1)equ1|?dilai1@r1ﬁtbﬂhﬁ)1{bl (Heated under
certain 5-substituted netanicotine-type conpaounds can

alug.cte dorpl 4 RReBitats, §in apﬁléﬂn(gélﬁwég?fehwtﬁgané ethappl Svpteiaod ép exceed
'Tb%?ﬁtcf‘s‘b%oﬁ&( e Tﬂiﬁfénéﬁ) dé%hﬂg&hé fé@ulﬁﬁg‘@hﬁion rfPﬁe’B@sgary to cause

taug son et Per ki n Trans.
m(egl)axtatlsm@f sesal(r agB(y). ﬁlten& @drvalleyngg:ﬁi@tsalt Uthe gtoichiometry, solvent

o %%%lus i %/@Plﬁ o%gx%ni %%}Selr J ?m%lgifééiuc% garxaﬂl)gthe f(gn}aﬁon of the salts is

Entamthmlemlmﬁhkmefﬂmmf&shﬂﬁmﬂndﬂ can be prepared using

the general procedures disclosed by Rondahl, Act.

Pharm Suec, 14:113-118 (1977). The 5-trifl uoronet hyl

ni cotf&gmﬁ&p@f@tgmgawp@m§anbe prepared using the

techni gues and mate set forth in Ashinori ah

Chem Ifppsireds onemhp hycérswfn@mealmﬁ%ls?lifgé@}hea it iheﬁwmbe formed,

‘éﬁ &n d;é&‘%%%én“w Aot ﬂa:l-x%ane)Jtlc ﬁ?%&%@)ﬂaﬂ@ a8fi or by first
ni'cotl r oxy enzoat (a ani cotine

ispmnmg(‘ghb diez base €lsy mactioh evithstlonigbaseandtekmaptipm éto an appropriate

solvent[ AR %%Irer]a%ﬂglp With another pharmaceutically acceptable acid. Such procedures

_]ﬂ

are known to those of skill in the art.
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conmpounds descri bed above w th hydroxybenzoi c acids.
The stoichionetry of the individual conponents

wOBesmsa082 cot i ne and hydr oxybenzoi ¢ aci d) usedPCD/US2005/040650

prepare the salts can vary. It is typical that the

W] PhafrithdeRticll CRMHOOW¥RENZOI C aci d to base

(E-netanicotine) i's typically 2:1 to 1:2, nore .
t ypi c&hd ghammacewtcalicompopjitionsef Herpresamtiipentien iapludasthg: 2)

f sible, |t | e t ratio.of . .
BlraRRg e assiopepeRBEERE B ifor o MR cb St in which
Wi compbingls selcombintd tith apy ethephaimueanicaltyrcompetiflo prodakt, which can

hpose salts may. have c tal structures that Y,
be Rt B PBIOIRERALY Fp S PreSuiens gt Fagnippret: for xample,
bR R atRralilestalls aF fopicefly.t he present invention can
occur _as hydrates and other solvates of varyi

; : . © varying .
st oi cRrasmbsof seid compogensiier eljadminigratips, inclide bt 4rg pefdimited to,
@ame&eﬁitul,%wﬁafs !@%e@atﬁ%psﬁ[e@,\;da%lggb?, FO AR 8 BibseldBRipositions, the

preséht i'nvention can vary. ance, the
potp apmpound iorhixed with one or more inert diluents, such as starch, cellulose, sucrose,

2S) - (4E).- N: hyl = 5- (5-1 sopropoxy- 3- pyridi nyl ) - 4- pent
lgiobe. S el IR g SR A IR s e Y o) ve O
addi NQhecoapositiomprean hlss includb bubstatides othenthaidithedlis Stooéxaagble, one or

in ethanol tq a solution of p-hydroxybenzoic acid (1-

BQtR W l@ﬁtsé)“% 45 AR ,Ste%tﬁf’é@}éu?u %{ra fed FRfiNE °8atFé>Pahilets)’ ora
QarRlsgCci pitate, (ii) applying heat and/or water and

et hanol (water not to exceed 10% to dissolve the .

pr eci Bxamples of lipyif pompesitiong far|geal pdminjstratiny iBndgy b qrq got limited

e Y, .
e R N e
sl typiollyndoxtairsiodrtidibrents suchris vatar,athaaoldglyengl cvegttable oils, or liquid
e y can var, but the formation, of. th lts s
AR s cpmere Sptorse SRS Bpoin o fifipolof exampte
etting BB LW @eners, thlcRéiersSahvord; aidablilizefiesi r ed, once
t he ﬁgdnoxyben;oate salts are jsolated, other_ salt
f or meSterlls ch@pesiions for prsateal adipinistratin can inglude, fapmpls, aqueous

}94. ﬁcfl‘xa@tﬂ:% fytBhak QI%EHnE,Ca%h eMuRhe pﬂﬁmpfes 3¢ kifitable sBYents and

Irst 1solatingt ree base (by reaction with strong
wetselesincludey butaee hiah timitad b aghecus selotions apreferably\baffened agiepous

then reaction w t.h anot [ ' | . .

R T I e

iﬂlj]l@ta%ld orfdnlic eslﬁhﬁ foregamiple ety cﬂ"?l’ﬂ)gtﬁl dthepiappropriate organic solvents.
armaceutjcal c ositions of the present inventjon,

e CERIPaH oA gk Aty B hleriante ssep b oias agats. [ShopKiL agents

BMGRifREs2liSpeidantsNantRALARER) ShchateFiRIRRaPositity chil bytbriliked in a
t he conmpounds are conbined with any other

prrabenef ®ays &ulexample by asapbiFiaing filetion. by psomeratiag stgelizing agents
4551y P PSR035 B BT L 68 o
stexileablid/congrositions welath gan be dissolved at the time of use in sterile water or any
other sterile injectable medium.

Examples of compositions for rectal admi}nistration include, but are not limited to,
suppositories and rectal capsules that, in addition to the active product, can include excipients

such as cocoa butter, semi-synthetic glycerides, and polyethylene glycols.
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Exanpl es of solid conpositions for oral adm nistration
i nclude, but are not limted to, tablets, pills,

woamb@s3st gel at i n capsul es, cachets), and gr anBCE®AIS2408/040650

these conpositions, the active conpound is nxed wth

one OCOIHB(SsﬁldnE‘ ?thto;ﬁléall hkﬁﬁ‘ihﬁtratﬁiﬂ%an efér Xbidple/be G&lnlsUloASS,

sucrose, |l actose, or silica; Iy, under a stream

Qiemdlqsmiltltogaswwdm)&@r @f‘@dﬁ The conposi tions can

2 oo TR hiSacBS! RSSO AL WL el Qmponens as

PrSHe 6y ants such as nmg s

Sdc&@«e&bﬁadjﬁnctﬁIEXsmplagqilrameutlcaH)Cmﬁpta‘hge c(ommhmlh or adjuncts which

table or. a var ns Exa es.of ljiquid . .
FERLSEE tetePat S e i AR Ul ol sepvenging agents,

Béﬂudhé G JvRBl fdchdrs, §1§tib‘1’6tic9 MhacterS4ERE B SdnE) Fum SHBehspr3iTes,

syrups, and elixirs that are phar maceutical ly

a@@éﬁﬁlﬁﬁ@ltse bufifing gganéss Pt indlanmatony Jasals tanHTHY{?élPﬁa &g selpase binders,
& sterBi R oort RAGHHO! Suck BARBANE o frdviaOhddiniditt
para gse conpositions can conprise substances
dtefapcuttcﬁanefttmt i affgetrthestherprutie nquméthewbarman@tla@ gnmposition, or
et ener hi cken ayo ab
IR TrShphil S EAE Y S RS wp B maB b Rioed B Rt o,
hdifinisttetion dfitheephampd ceuticalioapusition. In@meﬁwammsmﬁéesta @igpound of

suspensi.ons, and enul sio es of i tabl g

iR Bor B PRB oY R o?gﬁll@aﬂaﬁ@uﬁ & cqrmbpstiap v other
s BRhidd 18 %?evelﬂ lof fré‘e[t @*iblaﬂlc@lhllf Jlﬁft@éﬂ aqueous

solutions, propylene glycol, a polyethylene glycol,

vegetable oils, especially ollve oil, injectable

Wgﬁf@tﬁod‘i%ﬁ‘ﬂ-&’t mbfy exanple ethyl ol eate and ot her

ppropriate organi c solvents. These conpositions can
aI SO T]m:liyddayb&ﬁmatmalts desegid dicgein z;re weefitl iforgreagyethese types of

i sotonic l.Si er sant an

e 5 G SR B Lo i PR SO beon proposed as
SHefpbitic.C8ed, for 8xdMpIR) emnﬁnswws DN&P 7€:30RDE] (199’4) Arnerlc etal.,
aset|C|Z|n?]t)f|Itrat|on bylncorporatlng steril

Gos e Ree. A (DA 6B TEBIEr dhyEapr Ot IpesorDragsS(by79-100 (1996);
h f
BEReRElr oL\ Y Bllcly B i PERRENS 0B ANDAB LMY, Pharmaco
qu 1111:3;{1975!:14225(@9969; Dxnenj b4 8., Nedresciane G897)oHbkaday Eteal.i, VeMed.

B S PB4 p FBEgGR e SARR 21 P80 (Bl Rl

94J/om+ porives 9aﬁ3qi47fse§ﬁdadj SCPdI&H IN®S. 59831140 ko BédBdrifiepd.;15597,919
t he actlve%‘pro uct, can include excipients such as

tooRwhensths ek 5,603 1o Smitherd/c gl yceri des, and
pol y eyl G0EnHHHe |u§edq§ qﬂﬁﬁﬁd’c 'fﬁe%? il ImBiRebR @Jlth ex1st1ng therapies in

adm ni stration can, for exa np be creans,
theanwemsgrawnt cfthé mmmeat,‘lomémm @frdmwemnchhm@m §n sudheutuatlons it

T T T -
PAGhRBGics Sadhl ay tivschpd eﬁl&)hﬁocﬁﬂéﬁb@iﬁlﬁﬂh&lﬁnd@dng]iac f[hls can be

whi ch
acclomphshed by targeted drug delivery and/or by adjusting the dosage such that a desired

et

effect is obtained without meeting the threshold dosage required to cause significant side
effects. The pharmaceutical compositions can be used to ameliorate any of the symptoms

associated with those conditions, diseases, and disorders.
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are enployed in relevant circunstances include
anti oxi dants, free radical scavengi ng agents,

woepiciodes?2 growth factors, antibiotics, bacterPOStUAR06/040650
agents, 1 mmunosuppressives, anticoagul ants, buffering
agent gy, ;ﬁés‘ of'c%dlmﬁ@ﬁll’oré&gﬂltaﬁoan%QErbatm’ﬁlglhﬁ@%urélbg]@d
rel ease bl nders, anesthetics, steroids,
disordens orumdegeneratigudisordesmiopretieudar (NS éw@r\siprdeand inflammatory

%gr:dtgllﬁgu |Sc&lsaog e?%%a%g) %P%%]cﬁ{lé& ’car?ge tt.tr%u Il{o %%eﬁéﬁedl??osmon

naceu ICa
ifectioh of mmmaj 8r (e eﬁﬁmlmgwﬁ atjolpnt &€INS dllsordersi eore;irisect s

whi ch sed as_a.result of .ad tratio

beveSTaas b ear el Brstes, i Mol RS, aidindlce
REUrSAEBBIAR 6 BiseRes; BEAAIOR dRbrdbM Lophifl e Mibortidty, @Rd taMitRAAffective
be enpl oyed as part of a pharnaceutlcal conposi tion

diserdenst Khere e@rﬁpmnﬁ&é\f § disadraryhess chpiea) @mnf@ﬁtatm%la%ve &een
lte(al‘l fﬁh&’t n (i, ¢, lesm%%%ﬁtﬁg frokh &R Elfl % E@el?

roxy enzo te salts descri el n a
nematanmglttehMSet, }Ippgrogﬁat@pmphrtwsmf setanﬁnandmsw I:beﬂfsors,mnd/or

ma{a%ggréaée glger?c% E?? §%t818?r1 Iz:eélrott@é%mtt?r% r?Tchlo r%gro f“ésml chegtors) Several

eNSalisordisdan be4itridd&t td 2 Aefidi@RR4 bf chidline Idbpansihie, abrepiob$hrine, and/or
Drug Rev. 1(1): 1-26 (1995); Arneric et al, Exp. Opin

PHQIBRIN. Drugs 5(1):79-100 (1996): Bencherif et al, J.

Phar n%%ples@f@NSleﬁfrder@%gt catt ﬂéﬁea&éﬁqgﬁl)g’thé—E-B{&a%Hoﬁn@Jompounds
al . Pharmacol . Exp. Ther. 279:1422°(1996), mayj

aind hmmmb@@p@n adts @qsggbgd hergix, mwnmceamcal @mmonson@mhng these

AT R S I oy SIS . o

UbnTentiRédenmentidNothe B1Zh8itet’d Bypt)) LBey Bbdyr deinehtia micro-infarct dementla

KTRIROL I T TN E T

PahkARE HiosdiPidk’ Ldidctld, pOglekPleanpr@suddar A€y, RBRA@eiBY dhorea,
of the aforenmentoned t pes of di seases and di sorders.

tardigedyskispsia ypeskigesia, epi eQSYpF’émé’r%l“}Pntd@ﬁ%ﬁlﬁ?ﬂl%rt dighhe
@%Jrésgi%&%ﬁg' s‘?:ﬁitzépﬂr&né?‘:i[I @rL oB.@:@stl \sFRUBEJRC TSurette’s
upon n e€s such as t

subtyp 0se th re assocl at ed
wyrklonm,) snlldeogmdvegmpgirmmt (NKiDs agsaasscm@t@ammmﬁy inspranghent(AAMI),
tg%[p% gulrehg{meg%%gg c?%x\&/flevrgfdfsgp eéslov%hlti% re i e-r ltajceﬁ% 5 h(%ensézj %Sea e
hldehdlibmestimntinddSiRpacy Sdiome,briare asam&e:dsmgmafmm Idtsorders with
side effects, The Pharna eut i cal QSi tions

s pliprations (Sypihaseton A¥AIYYe, iRy 2y ajieaiinn lglanwstq%
Iegﬂﬁﬁg cfé?i@féh&éso Eb%lte &'cﬁ%ﬁ%mro@ég@néﬂmﬁ@ loBiGorfsadHts %ﬁlyéﬁ‘ophlc

conditions and di sorders that can be treated incl ude

mmléple@manulapb@clg@mg, periphera deetrephiesi and cerebrgl ofepigal traumas.
B

disordedo mélated tocsubstmmets thatdeaddo dgpesdentyofe,g., alcohol, cocaine, heroin and

opiates, psychostimulants, benzodiazepines, and barbiturates), and to treat obesity. The

compounds can also be used to treat pathologies exhibiting an inflammatory character within
the gastrointestinal system such as Crohn’s disease, irritable bowel syndrome and ulcerative

colitis, and diarrheas.
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infection or trauma; or can be of unknown eti ol ogy.
CNS di sorders conpri se neuropsychiatric disorders,

waewoemssnge cal di seases, and nental illnesses, BAWUS2005/040650

i ncl ude neur odegenerative di seases, behavi oral

di sor ggy ﬁanrﬁpﬂlr\ﬂzﬁlbﬁ’ e ﬂ%cﬁ@i;@@ﬁz%ate §eﬂf§ af ORIk Rd can vary. The salts
affective disorders. ere are several CNS disorders

mlseeadmmuﬁp@é by irhalatiensezg.iinthe formef ap eerascd eitihar pagelly ot wping

| nap %‘%é’lgs c{‘t‘ﬂ?eﬂgéé ﬁe?fortpqxlh gﬁﬁ g%@r&omﬁg?%?@%glﬂrg&s et al.); topically
l(mgpmrloxmm faﬂne pratiperg jiediqaifl foreuwititin aselvant sush as an aqueous or non-
rece tors racti.an

a0 St A7 Dt 2 sl R RSP ol fed YRR p BGHaRe or saine

S as il filisOsrdRjestiondn gh s Ddubpenkibih 8hstaf efulsion in a
defi ci en%aﬁldof chol i ne, dopam ne,. norepi nephri ne,

abamaseutieilly@erepiabletiagidior @!%XtB‘fe ofkigyids)strehscallyhat can
d
e, e R S e R GRucAN A houh t s
porsibireto edminisér theosaio i the fomm of mbullidétivg chénsisdl, it rpyefemetbto present
|y O
%Bﬂ él%l nl% ?hesf]o%l? L)P%@afr[‘lgce t(iecrA| éO%l&)ggeHﬁ?&J t%ir&dﬁ%é)rllltfora&g ? gr%t and
Affzdtiee adminitratione Exeinplayy rideiblyds daraminisering soctosalts tvll bd apparent to

HeTRAE Sl 267 b oo b e e {ypFablet, a hard

Bakil apale &r AlatRASRlead o@ifsuﬁe HsHASHE: exPOPIY] 1S §dli¥ @an be delivered
supranucl ear pal sy, Huntin Fgm?n s chorea, tardive

rdprally ysing (e Spies plnatcl, Ipgipsayail abiirem Nevargip andiza
ﬁio&{tlto dTﬁé)e{d% histrat{oh 'oﬂﬁé 'ph% e%ﬁéell Q8n &Mﬁn? 6f tte present invention
ZOp renta aepressi on, sessli ve- CO
darsbmdtenmtteﬁrmrraea gmdsal,syonmtnmm; constahtiorcogmelted vate to a warm-blooded

[ aj rment e- assocj at ed ry inmpairnment

el o i o A BB R R S craliTe Fogl ol Bhapltbniey); but,
M\iaﬁiag@ugy,acgecd@@hmr@pre&rabwmaa@@ tdod mhane@lgl $iraddition,
or | mmunodef] ci ency \R}(n rone, or are associated with

{hedimg erdalﬂ?@éh?j’é‘ff%ber fiResHReR 84 tpatsharbaepacaical rpation is
L hinRYAIaR varly! AR Vistlibn Brefabiyis 3bdnGRd: 'tl%rhctlve ingredients of the

deficiencies or |earning defici'encies, acute or
pharmadevticad modlatjemintesact with cesepipt sitenwithin dlte bedy of the subject that
C [ e
%@cﬂ egl?lgklgmhg t%l I\ﬁ r F B2 ﬁ%’trg{eﬂrges [ujlég k@%?r&cgcp :M;oz{: g‘peclﬁc_ally, in
treainga NS ahscadm‘laﬂmunstratlhemefcrqbbum sizhcans foeptiménd theceffect upon
eat . nicotine addictia nd/ or

HoSeelgord e SbPS Wil B b et on ot fping of the ONS, while
HeRANARNGY eff&tsglpon ueE1BBpe réeeRar UBLypde OThd? saimdle methods for

B(gﬂﬁat es, psychostimul ants, benzodi aze

Bistetipg thesplts aeime%bedrl@HtS BeeaiNay 5, 634@3 k@rﬁg@m al.cthe,
n?l?s&@oi%ﬁﬁ@h i ?‘Jtemw}ﬁi)}pnge c@fﬁmstéhﬁﬂeﬂ)g an

ammat or y c ter W t e gastroi nt'esti nal
syst eThesapptopeate dommf‘tls sditsie hebamaunt ¢ffeativestolpoavent occurrence of the

GRS SRR HHSTE b5 R PLER A v

adrerdi Byt "effedive amowndt)"Y'therbbeutis ambent," or "effective dose" is meant that

amount sufficient to elicit the desired pharmacological or therapeutic effects, thus resulting in
effective prevention or treatment of the disorder. Thus, when treating a CNS disorder, an

effective amount of the hydroxybenzoate salts is an amount required to deliver, across the
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can be admi nistered by inhalation (e.g., in the form
of an aerosol either nasally or using delivery

wanbicmses2 of the type set forth in U S, Pat ent PRDUS2005/040650

4,922,901 to Brooks et al); topically (e.g., in lotion

B%H)oralﬂ’ battibdot (R sHbject] Nsufficleht mb@t/Br e trdk Bas%,1 d8f ¥ BIHd to relevant
such as an agueous or nonaqueous ||QU|d, or within a

gaskptor sitas ini the hrainjof theapbines asdyo medefate relpvant Hodinitareaptes gubtypes
?ereg gﬁ%blﬁg n&%ﬂé&kﬁgﬂ&r se@l%tl&{] tﬁu@ fréﬁﬁftxﬁg OJffehmeﬁﬁé\}eﬁﬂon or treatment of
featisvedeeu tBrmhﬂlqn cﬁﬁtlm&mwd}ir s Ihatmﬁﬂsteti oy at idaxitdetagingfthe onset of the

[iquids);.i t hec i ntracereproventri I rly; .or
by b Moo s e SRR o, gganent of e
Alsblaetig hlahtfestea HyAsHRLreAse it e SEAPLOIMS hRbcidtbPwRite HisoRiet han
formof a bulk active chem cal it is preferred to

Bnelisptioned éhe reamence of therRumpiomnob the disgrisr- naceut i cal
CONPOPhd dfRBRY d0§95a‘i¥LUaﬂI i&Yendif? % ;g)kff?&&? Rich 20 the @bARESH H8he
adm ni'stration. Exenplary net or administering
patieht, thel severifii O thdreympiqras @fithe disprddneand el hangerin thidrthe

e
Eﬁ@%@g}? ?omé&ﬁloﬁgé %dzrflﬁl %eﬁc gpggﬂp{e%h%%t?en?s e A e 104 B
tyipival dafth panmllg aqaairtseadmsistaringt the salte keanpintunt suéficiant tsmodulate

can be deli ver transder mal | the, t
Ei‘%veﬂt reesRIonLP agfdﬁéle‘gefaﬁsmeé g dﬁﬁpwﬁ%}rﬁ egﬁvegwathma&iaunt should

S@fn&&f’ﬁ@fehﬁﬂ indhBefRIRIoAIsRAIEtA inRBlePind AARgIRNS aﬁgag; Siitit@tdlegree.
onpositions of the present invention can

ThQ effqetive dase of e hydroxybenzaalig splts vl of mxﬁ@ulzeffer @@ﬁsmaélﬁm tp patient
ﬁgﬂm‘rg%egag %ﬁ[ﬂgfmﬁ&nﬁ SWI}E \pllle%)éﬁ § ﬁ'g%%?rlt o:theé gegs?re% Ithgfapeutlc

as a nouse, rat, cat,
effievts cu:cumbutlbelp)v théarhounhdhen umlg@xlms:ffyqts srhebseorgounds

i | Toroopeberi B Sy i 1R e MR R b,

Qcﬂmntshaiontxb@te REAE Y e lobreadilyfbefwidh 6.05 @ig dnd 100 mg of active
adm ni stered can_vary. Adm nistration preferably is

sibetangerer dashuallycpr Wdiuhg e hyesgeakfng ‘h@eﬁb‘ﬁf& dpgtebwilh desgrmine the
AP ) i DS Bphch B SRR, e o 0
BHignbr of the gastrointestinal (GF) tract. Mre

S peC| ’I‘lll Cs%l l é/f‘thI grege?l V%}tlgn whcéy%m% o gc{ igl e%ftectlve a{nounts én accordance

adm ni's i'S suc
Witk tl&frﬁﬁlidid (hﬂthﬂ’prbdeﬁ&ﬁvdnebm\oﬁeﬁ latlethe |ab1<hty 8 lﬁb&l‘g/iﬂ:ﬁSathl of human

ha n ect on t he .functj oni ng. of e .. Whi | e
Rt DA GRS Rank REREEaT dosste. B arBgi of M sl e presént
ﬁwame%gam@&ﬁm nAUhR SRbRnEBle TodardicVhscaRikiné Sfls i GerhdiBtrated
salts are described in U S. Patent No. 5,604,23 1 to

by Jagk ef the pbilityof ghosg sdth ipsastivatenicqiiicfyngtionioh adrernh ehromgttin
SLE! (5#@%(%1{ ﬂcﬁrsﬁﬁqﬁvé ﬁo‘r Bﬁill M:'r{u@é ?tog Ia?ulﬁeﬂ&'hqgﬂ hat ﬁlrough

0S€e ¢ salts Is at a tive to prevent
pACbRs @mrvek pwbammrms slymmicﬁrm e adlrhml diasd r deneradly, typical pesferred
rom

t he di
S Pt R b I Byl s Eonn STA 5B ol ipam on
fiix befebtisn MEpetkae oftérSbyeghant ykcent, of that maximally provided by S(-)

nicotine.

The salts are effective towards providing some degree of prevention of the progression

of CNS disorders, ameliorating the symptoms of CNS disorders, and ameliorating to some

33



10

15

20

25

30

amount sufficient to elicit the desired
phar macol ogi cal or therapeutic effects, thus resulting

wonowsfosasei ve prevention or treatnment of the dPeoDmSe5/040650

Thus, when treating a CNS disorder, an effective
@g?éé%e et:u&éhee nye'mmé&ee% onb@eeal shidh &fRocfE ABMRLoF thoso salts are

uired to deliver, across hebl ood-bram barri er ot
nﬁeuﬁ"@@ef@tehclaaw:eem@n vmémﬁﬁrmcmquf@ctﬁ,raées desnoastehtedddy
(PSP HR DSFERTE AL PS0LD 11 B e, o
Sfifdatsytp elseldtal. rg,lsplep Ae vadieadndnisipdtioa o salts bEthe emsminvennon prov1des a

hlgl%ﬂ-}rtlgéyulhiolrv? ‘g\?tfé%fqg:%‘h Vﬁeeptfruﬁ\éﬁﬁ é‘g&ﬂ%% 1stp£c?vz_iléegeand undesued

PaphéaphiestiniyeffletslsRie Sffedledraivoided! Thatqs) a8 efedtive B6se of a compound
gpgpt ons of the disorder or reducing the severi tégs gt
1S

e wmﬁ pyvantionipuiigient toproyidethg desired effectssunen ther
@xufﬁcig ae%of fa eﬁxﬁgﬁﬁ%@ t@?x%@ﬁib ah&dirid fad é}fects _ Preferably,

| SOr aer an ane oratio he recurrence of
s@ewptmuhnmfstrattm ofie somplemd ofthe prebéng otvmwte)ndwémgamtrmynt of CNS

ndi
%Q&S%rﬁf’g‘%{%ﬁ’og & V@lﬁl&% ot 101} éﬁ?%‘%h #@f uré e%snchzgm 1/8 I'llgd often less
thaal 1410 etharmrvant Sufﬁca\dnt tbh:atldeenp kide af&meub B @@hlﬁcmﬁeged i on

o e et ant AR B SPStrt BBl R B ppresns

inentA! 4 sh&l@ﬂo@é‘é@ﬁk‘tru%&ﬁinﬁhﬁ@ﬁwﬁe@f @%E@é)@mﬁaﬁk eN13Jakts and
recept ors to affect neurotransmtter opamni ne)

pastastages draby whight relewstotherwies eptesk Rqagtwmfwgdsaﬁ@ reperted in mole
ergeli!x? seffects on skel etal nuscles and ganglia to any

i gni Feant degree. The effective dose of the
hydroxybenzoate salts will of course differ from

Bfpelty Sonleet SRl Tm: NGl b BRI 5 -ponten-2-

Lﬁﬁfeqpﬁyaﬂogy&ﬁ,;@gss occur, but bel ow the anmount where

nmuscul ar effects are observed The doses depend on the
(DSIH(4ERNARS 5-(StipRPIONQX Y soyrdiny))-dbenten-2raming pihydroxybenzoate

adm nﬁ ﬁtyﬁ gﬂlﬂ%ﬂzd}@&&@ 2@9%1 19. lﬂﬁﬂol%@s ﬂﬁé@ﬁ%ﬁﬁbnpfotavﬁ%d solution

0. 05 I ve substance per or al (}/
26)- (%B) Heimthyl-Se(éﬂsopmnoyyéwea&mﬂg*panmaraaame (&dé’tgoqf 93% pure,

1 i BRI P PR e s
éVigenpal fieomplefeaddtioh of the ptHyéroﬁylmﬂﬁcﬁdi adml]\ﬂmmsm:smmh'emheated

R HOUOILRE BYE 5 FOBINIY RELHEY BAAIG: Pt [ o fgpropanol bad ben

ARleh] dotrpleRe @ldofiitibn 384 bbthD TRIindIBOsBRA S ARbBATHRSrature
to any significant degree. This selectivity of the

éapmgh@frequﬁed mrcbs@tttonuoﬁ verysiabine mgas waich s sallegtadhreuction
]
e i e e

filtrateg by adiitionrifacdtonei Thé trodrorof ofystald venadontired mad feicrystallized

ﬁé%fagépgeﬁga}ﬁr Epﬁs %Jo 58 (f)}ﬁi{;{%? é& élﬁ;%on ﬁﬁraluo 106 dra 52 Sacuum

oven (50°C) for 18 h. This left 4. 24 g (60.0%) of white crystals (98+% pure by both GCMS
and LCMS; m.p. 99-101°C).
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NAChRs in cell preparations derived fromthe adrenal
gland. Generally, typical preferred salts useful in

woanteyissng2 out t he present invention nmaxi mally BCTIUSA106/040650

isotopic rubidiumion flux by |less than 10 percent,

Q}&Lﬁp}f?‘d %‘?ﬁf’e khﬁgzﬁé -(HE)- SembthyR4- (5—[3@{)1‘0591}’ ?:?lyhﬁmyl) 4-penten-2-

prov otine. The salts are e
amiver @5 the @Iﬁpld rwgtlgmmih d®N -ééetbﬂ-lﬁn(@vfebntpmad?owﬂel penten-2-

Eéﬁge? %s Itlgep us%ﬂggl'\lsp g¥(§~8xﬁ%ﬂzc’da Ocasn?t ti) ?z{c‘?ﬁt?ﬁ%otl{}?on and purification
SDZSILE)e N-hEthy k-B(3+Hs o prrop exye3- pﬁxﬂinﬂl)—ﬂqmiﬂns%ahihmv er,

such fective anpbunts of those salts are not
suffimo’ % appr eci abl e undesi red
ni cot AMbq, RadtQGH 4 ch@fed shc@SIFRIMS IR REUNR YertdRETRAR 2 kg, 20 mol)

effects on preparations believed to reflect effects on

antbl-mgthyl-Swagelidisgne£15¢ Bm Thiy mixfire wasstirggd e b @ag then 2-propanol

gf'ﬁfélv?as aﬁ&edsd'éf‘épa %é?fé,ﬁ‘of*fz tg @t]h gg?d% Oqz 'i:hﬁ‘lol) was then added
resent I nventioh provi es a eut WEhdow I

whuhe reattoe ahdrthe misthireceastheated aitNS°®I fos 2 Henderiasiitprgon atﬂrmdphere The

%t”vga% S SoBT RS i e ALL LRt Ev i hep o, e

sélvast RBaddéEF BN tohichy @5 ), QiMd e cdihbired k@idne pBases were
prov e the desired effects upon the CNS, but |

is
washef mﬂ@. veatr ({3 Lband cpacenigntedyndgr mlugrd BiesiEm tq @yet-§ kg gf dark oil.
ﬁpg\@ag @oﬂmﬂ %?LIGSIZ%H g&‘tcl?{)if RS bk ds%&?}al n and vacuum distilled
effective a tration of a conpoun the present
(by.e65¢C ot0.3 erm)i toiyieyd 8.4 kig (¥&b)rof Atbraho-GiSpdipsrypyedise as a pale
clg)urs upon adm nistration of |ess than 1/3,

yolloX@ht 1y 1ess than 1/5, and often less than 1/ 10,

that anmount sufficient to cause any side effects to a

significant degree. The follow ng synthetic and
anal y@éﬁlﬁ&@%pﬂes are provided to ill ustrate t he
prese | i

e t{ﬁ{& 10 egir'éé 02051 vna@rﬁ%ﬁgtggmeﬁ)%aﬂa@?wﬁq}&ﬁ )’?l@p?l%ne oxide
pEorkg lagmx:earres dot/ forb iimg At Kaliyndt@l@s, JoKhStilic, sn;lln@t Hldgedus, J. Org.
Ezact .609 ééi are reported in nole percentages.

Qﬁﬁ 88 Qhesi s of
(2S)- (4E) - N- et hyl - 5- (5- |sopropoxy 3- pyridinyl)-4-pent

h E .

Ent en- 2- ani ne

p- hv dA%xQ%Hﬁzﬁs 8- pentéiv dro@(wdzegw 895%@&) %m&néasgnml&d%y
mmlze was added in portions to a stirred sol ution
gtilled fpm calcium hydride) dichloromethane (30mL) was stirred in an ice bath as p-

T T
a@stirted.20 Bhin ia@PCt dnd lﬁdidlit fihleient temipesdtat) ds ma\qrpmﬁpmml formed.
was eV|dent e diti of the. .

eI SRYEuR %‘gl R icpggots %@%ﬁg R a5t A d0erhiphesig mitare was
ke hﬁ’%drbd!;@ 0803 B! TAS diHeRiRMHANIIha¥nd w6 WchlopmtiBithne extracts (50
After i sopropanol had been added, conp

tilsenel) pf ﬂmqumus phrsa weeesombined, idigd B¥a2$@e, @éwemelmﬁat@cbby rotary
%hﬁﬂgn.t 1—91@ ShAul! Geatment left 18.7 g of light yellow oil, which was combined with
dimethylformamide (DMF) (35 mL) and 40% aqueous methylamine (35 mL). This solution
was stirred at ambient temperature for 48 h and then poured into a mixture of saturated

aqueous sodium chloride (300 mL) and 2.5 M sodium hydroxide (50 mL). This mixture was
35
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(overnight) resulted in deposition of a crystalline
mass, which was collected by suction filtration and

wai2noethssosel (4.03 g). A second crop (0.82 g) waBCT/US2005/040650

isolated fromthe concentrated filtrate, by addition

QhurRtQtvattothel (£x LIPmES, QRS the bther srhab VedRiRd QORON.Hd
and rec%%bst al I'i zed from acet one (50 rrL? The soli'd was

conaeripietbysptas Rvep@atian (fremaniiesrroalsd beth) te@ violmerad about 250 mL.

SPEHAER BN iy T B b R 6 OR07Hm n

FFHF (lgDmLD hﬁd:)he lfmaimrm \eaSZStlrrecBgtratribmat tsmpéralpRSpr {6E) The volatiles

g/r?.re egaé/qﬁtgd § r@t g E g%rl, ian&cﬁ%&}‘egiﬁlﬂg w)cl§ xéflécgl?nrll tdlesgflgd_ at 5 mm
prbsue (M T86°0), 16 8Fve 717u1eqX3/9 80 RAAYd)cichr, RE1BHENR 1lamd

am ne) and the use of the p-hydroxybenzoate salt to
facilitate isolation and purl fication of (2S)-(4E)-

05 SR !fm he

. 3- - Vil
bjﬁ@g&mmcesswely W th SOdI umtert-pentoxide (2.2

i s st n R R aRe A B8 IR atmdof, Ghappm -

(t&ﬂ-bhtbxy@ﬂaoﬁﬂﬁi—@daemﬁc aﬁuﬁbe(an 0@ (] rﬁmhl), DMF (53 mL), K2C03 (22 g,
was then added

3,
3 #’emfne Ftind 5'@' ﬁt%%ét(er@? *? &q@%@nﬁ i Bio-als pisephing (0157 &, 19
ﬂﬁﬁ?}jﬁis cﬁgﬁb&f REAPhcad THRIRPNEEzen EFosPhett UTIR: éﬁ?r%d H")@c[?re was then

8
cooled, driluted with tol uene %15 L), and washed wt
heatasiat ( 3VCLIpr 2.Fhe Taqm(wspa salWa,sSImgexTéf@(bgo amdtethyl acetate

LS sl P S ST Mo DA R G LR S0 e

fedfpe@Rle It 26 §lah@theh Gltered €T fitrktd wab céhbdtratidlunddrteduc¥®sressure,
conbi ned an equal sized batch of material from a

atthe eraduﬁ(Sérgal W digepivediin methprad (35onl), c@dd inte coldgvatenbath (<5°C)
by tYéa€e|d QIrc;)b \171SF Qith %ﬁY@HC? élF@ fﬁrﬂo %15%1%&19&9905? R % ag hllfient

as a OW 0 ent en
(eﬁ@)apamrﬂand the nBtleholves remepd by doricantBifion U der ehatdudr @b remaining

LG P R R o8 i ) 68 19 b i
tigiaghrlditidn o §1 NGDHMAnd%fractedq x(21)9811)) with dichloromethane. These
S)-N-Methyl -N-(tert-but oxdyz/é:ar bon a@% pent en- 2- am ne

ts e)ngrgﬁt%wgqe viqﬂ)edzpylgjes‘q{uﬁc qggous argl coB@ngatﬁqlTBqlc}er vacuum.
P fegkuﬁbewéslcﬁsseivzd mad&&’toﬁé()isé %Titahlvi\g%%lf&%ﬁﬁé 5&&@4 0g 101

hydri1 de) di chl or onet hane s'stirtred In a
manoh) veas addesl Wefiee seampletn ylissqiuﬂqarqf the pel@raxybenzoir adidnthe Sc)lutlon was
r e I r
%%i' ﬁ%aa%%z t %@eraﬂgg’ fg‘a ?}ng Jn'xo% tof {3‘1‘? fe&n%ée&rjggvl?\#%%o&é) AR several
haayyf bR 4ui-152Cethé arixeed. was suctlon filtered. The resulting solid (24.8 g) was
recrystallized from acetone (240 mL) to give 22.3 g (61.6%) of off-white crystals (97+% pure

by GCMS and LCMS).
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Sat ur at ed aqueous sodi um bi carbonate (75 nL) was
added, and the bi phasic m xture was stirred vigorously

woaosBsts2 The di chl or orret hane phase and two PCT/US2005/040650

di chl or omet hane extracts (50 mL each) of the aqueous

L S BE PO e RIS B BT AR i een-2-

hmlﬂ@,ﬁﬂlhydgmbmmwogcnﬁsate)\h| ch was conbined with
di met
met hyts ' T ' .

Wrature for 48 h and then poured into a

o DAdoRa i GBS o feenanl itk (BT & 378 moD in
We RN EiBsoed d%@as@fdﬁ&f to (aﬁval‘m NM@tidn ofRDSH- MEFN%&E?I—S -(5-methoxy-

extracts were i ed é and concentr at ed

PasdipyRdasoicaiZragmng 1FQ9I’§ 5;85 mmolc&ﬁo’%a lmqlijvy G@y BID) in absolute

O o e e

comketraeiovid tdfary éGPoratidn, Imnhgtl tSemhbf(dtthzxml inatbe mlutrone WVitht stirring

{ f 16 h, T | a
s R-fon Bor Bl e ThRer St R s was e
AESHUNIBR With Eﬂh&ﬂ #RetaRt(5.5 mIy Aﬁéﬁ@éﬁﬁg 1o rBéin tnREkre, th@mlxture was
ive 7.74 439%%leld of clear, colorless liqQ

id.
%qqur 48 h( h¢ @@5‘1@?@}49& ‘gers ﬁ,ltprgd mjlqsyled4w1th ethyl acetate (2
L R0 EDER 51y WS i 0% somer b

(GE)-FID fuk thie \fiee bhse). t By fembué the yelar b@ﬁ}ﬂe)sarﬂlpb;eﬂhé @iatefialwasne

e s P e iboproteat 4 & il o) il (i 3 %mgovers) ofan

bfﬂwrﬁtetp@wérmﬂ@ SRk R ntlPreSrTstEllizel ForBRANL MBS dé@cﬁt@%§ﬁ1@ 12 mL)

and pl aced under a nitrogen atnosphere. The stirred

i sive9-80 g487% recovend &f e avhie, cnaling ppwdergmp 1666667 E€nove
pal | adium salts, Snopex(tm (20 g) and ethyl acetate
(100mM.) were added. The stirred m xture was heated at
E&Ofplect: Synthesisolff Edmetanticotine 2j5edippdrakybienzdateé 16 h and

t hen Ms concentrated under
reduc S due (83 g) was dissol ved
i n et BanRYdrédBer¥bic.acidYednbsic béld0AT5 d, 308 Bmobaid aldeato a
and treatg%l d}%op w se \%lgét )30 %OO m) . DThI

Aelwtianrof Brpaetanicotmed® 580 g 38&8 namﬁlo Byfithyl acefnbe @trma)eandawaropanol 25
als ? aﬁmq:ﬂbarﬁéﬁlltl g‘?ﬁxm ngé(seéén@y h&%ﬁ%ﬁﬂtaﬁl%h@hléﬁefi/@ﬁ U on cﬁ)ohng,

uum agueous m xture was washed
Whﬁh gnamdatqirbmmmte(\&ﬁ&lepdzs)tﬁd apdithe pastoe Vmﬁ coaledatLi°C( Whe $plids were

7reémrl’?%h%ld i t ﬁ%lirﬂ%ﬁ‘?g J\Ia T‘%Qk)aﬁ?ﬂgt r agt ?%gﬁé a\zr,(\é(%glofor 4hto

\éﬁé 08d b o5 8f é‘flﬁ{t ?glcﬁﬂ 'ﬂﬁﬁ’}“&hm 9@9? 5E@NGERMRE{H0): mono-salt

under vacuum The reésidue was di ssolved in acetone

stolsbiomejry. Galad. ﬁolf@ldeNyk@ﬂk@; o). BOHLD: (G.440080; HL 62 19rdl $.78%.
a tep | u of the

%%ndd(rtggggzﬁg%o@é’ ’ Egl’j' é g s%fgg}tgfgﬁw\ﬁas kept at

arrbl ent tenperature, as a | arge anount of solid forned

g@?{&l\x/ns{eaé: g;'?l%ﬂeggs of éflgleeterml%(()et\l/n%rfg-dihydl‘oxybenzoate

E-Metanicotine 3.5-dihydroxybenzoate
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hours of cooling at -15C, the m xture was suction
filtered. The resulting solid (24.8 g) was

woeatoyssmk| i zed from acetone (240 nlL) to gi ve BETAISZ05/040650
(61. 6% of off-white crystals (97+% pure by GCM5 and

LCVB) 3 y%eriiow%)ﬁd Q?S . 308 mmol) was added to a warm solution of E-

(2S) - 4E oxy -pyrid - 4- pent en-

zwtaamome ®,580 @i hé&jm»@i/)b@ ispprepanof @érmlp)@ad eyethanol (4.5mL). Upon
1n§ dMﬁhg ¥o dlésgfvg tl{EErE ﬁ%PP the, %E%Le}fg’wgglﬂhgrpwgs &ed to

rox enzoate

200'&: ténipyldﬁm(a(ﬁmzm codlal al 5¢CeThd whultirgCiack-yellOwaizh tHat was
absaol ut e et hanol (lﬁl niL) was added to a

mt@owﬁlsaﬂwﬁ in ispgsopy Laeptaiq (e prd methanol {4 mb), gssisted by
g%a‘ﬁ%lgb AieBydobrifls BEHE &nﬁ)eﬁlmr@ §ncff%1rtﬁé? cgohné a@?’dniﬁ(él off- mlzste solids

. E i soner by GC- I n absol ute ethanol
wsierfgjtezadclvashed wiith @QODMB‘I acetzte g driied to giye 0158h gf(8).8 YoJlo€waxy, tan

gglgul ti {11?% E%IX Qvﬁﬁg@%@mn‘%ﬂ%&s 5&?1831 ! O{Lr?.rhéalcd. for CioH14N; -

s:gﬂ{w4l 0115 H4O! IT, 54.00%} HY6.a1v; Nestvnardddnenss.0x6h.02%; H, 6.38,
éSt al lization occurred. The resulti ng hot m xture

% Ne8 S @Wop-wi se with ethyl acetate (5.5 nl).
After cooling to roomtenperature, the m xture was
further cooled at 5C for 48 h. The resulting solids
wankytital Examples washed vvlth ethyl acetate (2:x 5 nl)

d d t 500C t ff-whit
ggmgfe 668%&3‘9' lEatlmsno0 “g %&,ﬁéf’%"ﬁ géc%ﬁor §'?geobas e). o C
To r emmﬁlatletda&om?ﬂtm h;fdfaﬁaybél?/egtsm Iwéth rélm?gfat@tdr aiteswag be
t 1 ze ro a I SOpPr, n \ .
Hae g gteomanes 0y S RS> GRIoet n ahs Set Nang 687,319 o Dull e

ko ﬁﬂlﬂfltl&f%nﬁbkﬁ§ﬁﬁ%ﬁki)ﬁef)&%¥§ﬁﬁﬂ bdnzb%@alf:ﬁlgt@li from the ICs, values
et hanol /ethyl acetate (3 L) gi ve 0.90

g
pdmethe @@dmérog??h@fg eaa&/viﬁt@cé«emcflwm:m 22}@0%\1\%%) Laypbinding
% t_aéI hy ?a?égﬁez%gi}po§@%\g§§énsﬁgg @esalﬂgﬁth@l%in e9d1 bﬂegood high affinity
Binamgnmmm@mnmm«ereeqﬁerm hydr oxybenzoi ¢ acid

(gentjisic acid 0.475 3. 08 mmol ). was,.added,to a
o ut 10585t sabiteh e Trienb agtions g kgD pé Foriirued as
Bintig tRaesratie 1ﬂ&nﬁbﬁ is @Bfindd L9 AP ARIihg CRin%s, With equlfdlerit)\6X the
resulting mxture was gently heated until all solids

alrisasdp be fcludedihersol i ng, a white granul ar precipitate
was deposited, and the m xture was copied at 50C. The
solids were filtered, washed with cold isopropanol (3
x 2 nmL) and dried under vacuum at 400C for 4 h to give
0.58 g (29.7% of a light-yellow, flaky solid, np
90-91.50C. 1H NMR (D20O): nono-salt stoichionetry.

Cal cd. for ClOH14N2 C7H6O4 0.15 H2G C, 64.00% H,
6.41% N, 8.78%
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Found: C, 63.92, 64.00% H, 6.33, 6.34% N, 8.79,
8.84% Exanple 5: Synthesis of E-netanicotine

wa@ 2606eh55082lr oxybenzoat e E- Met ani coti ne PCT/US2005/040650

3, 5-di hvdr oxybenzoat e3, 5- Di hydr oxybenzoi ¢ acid (0.475
0, 3. What i dimeas: added to a warm sol uti on of

Enmet anr cotrne (0.500 g, 3.08 nmmol |n |so anol ( 11
ni L) &nd spibfommadas tbmresctmnlpyoduelmf wemopoxy-fi-
R 9&*%‘?%%“’?“%5@9h?ﬁéﬂb%%ié%eﬂ%%%@w@ O tbia s
tedbrablat 5C. The resulting dark-yell ow gumthat was
deposited was di ssolved in isopropyl acetate (3 nlL)
and nethanol (4 L), agsisted by hegting. After
cooling to roomtenper r fufther cooling at 5C,
the off-white solids ered, washed wth

i sopropyl acetate ai@ give 0.505 g (51.8 %

of waxy, tan fl akes, 1. 50C. 1HNWMR (D20O):
nono-salt stoichionetry. . for ClOH 4N2 C7H6O4
0.15 RO C, 64.00% H, 6.41% N, 8.78% Found: C,

64. O3Wh@4ﬂ@21‘ydr0ki{ giéuB&an be pBBent al\s p&itRA ortBo, 1646 or para to the

I Ex I . Det i nati
e S el B sl B drLa BT i Sha o e groue
tdisistiyglofutlynenasiatel gl tatkenl] Subktahed alkbnyl, SeRRIcHElylssulbSSuted
can be deternined in accordance with the techni ques

ngre?ycglé,d:yplﬁalglgubﬁg@ted R¥sloakkyk gyl gylbstifutedragyly al]@tlarglﬂ substituted
), oyl AR Parl o} 8] GEBY. 1 NERROIERICNINONC,GaIL,

be cal’cul at'ed from val ues usi’ng
80Hn @N2e80aCH:, BIRARBR ") PR Q4EBIR ") X2 AR, G(FONSR'R" IRIC(=O)R",

elbng ' hRAiGak € (ERIRO D :
ELROR SRR A C ORIy BEFE (555 GRED RO R-AGRA,
O{CHICHYORY Q(GRM)qu(am@m ORI C(=OINRR"NCRR JIER'R", CH=CHR,,
{Dg W" %!Qg @@%l ve of the present invention and
’B’éd T »as linmiting thereof. The
invention is defined by the followng clains, with
equi waheay $s afintbdee fromal 10% and Rbgnd RicdreitaiidubBy Bidiogddhiat; - alkyl,
|sc rredls A sal formﬁd as the reaction .
aélf)n e@gatlﬁp%pwilc Hog wh q:rglafsl?eol'baée)@pt%n of the heterocyclic
xl%febﬂib Bepladarei- ﬂ%%p&%ﬂ?er AffioP&h, ag%e@ommoa% % éplkegst f%d Chrbon

where the hydroxybenzoic aC|d has the fornmula: where
atpas. 1oy én aneinatie gupp-eentribiag presise salectad @npths igtaup ponsistihg of

BB AR LA oo s s

behsmitafyly sybstiiatedivathi an pagfonabubytituers glamp, sich aschilad, Ihyﬂr,oxyl, alkoxyl,
@q}ken%’mpgﬁgsﬂueﬁt%t ed al kenyl, heterocyclyl,

and j is a number from zero to three, representing the number of Z substituents that

can be present on the ring,

wherein the molar ratio of (4E)-N-methyl-5-(5-isopropoxy-3-pyridinyl)-4-penten-2-

amine to hydroxybenzoic acid ranges from 1:2 to 2:1.

2. The salt of claim 1, wherein the hydroxybenzoic acid is o-, m- or p-

hydroxybenzoic acid.
|
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het er ocycl yl, cycl oal kyl, substituted cycl oal kyl
aryl, substituted aryl, alkylaryl, substituted

wabbosloasogk, aryl al kyl, substituted aryl al kyl, PCT@IS2005/040650

Br, I, NRIR', CF3, CN, N2, C2 Rl, SH, SCH3, N3, SO2

CH3 $Rine s(aft:'gt B'al}rgl %relrpﬂlé r6xybeskofelactdlis oedlftsic acid (2,5-
-OTR R, R =0 R O2)ER

(i fP?“J)bGW“@Z R (CRR)q A=OR, (CRR')q

C( CHCH3) OR1, O(CR'R')q C(=OR, (CRR')g C(=0)NR R",

(CRR R m._ QL5 4- -

wher e41 m&lﬁgn n|dnt eger g 1 a Sdlsg%%yggp}g%%% 4-penten

Bﬁmlnﬂmhwllrdvsybmzdatggen C 10 aI kyI , cycloal kyl, a

non-aronatic heterocyclic ring wherein the heteroatom

of the RRLEH QPG £ véz’H%Jf fﬁtﬁﬁe 24%33?@%2{ ?-fs- saé’éa}%y%gr@g@l)-m

nltrogen oxygen or 'su eas

pentems?-arpine a9¥28)- (ﬁaﬂ\l’-metyybﬁ@-soprblmxm%gfrslpgDMemnten-z-amine.
sel ected fromthe group consisting of pyri di nyl ,

1 Bt oMo R £y AR5 g it

phaithatitidatlp atceptakle satkist i t uent group, such as al kyl,
hydroxyl, al koxyl hal o, or am no substituents, and ]

s au thr resentin
nareb ool ReAfhEn ¢S pafe: cop s Albinfferiga o pyubject i
fidet Gherablf e %f@tlbhzﬁnmﬂt afa éo&ipoﬁngﬁ compr:jsmg a salt of any of cla1n125 1-5,
- 5- (5-1.sopr opoxy pyridin en- 2-
é(bﬁrﬁle '\Qeosafﬁyen Rippelhhsiadmasiercd sagkyith p g r@a@uf iy agcepiable
crrieckhe salt of claim1, wherein the hydroxybenzoic
acid is o-, m or phydroxybenzoic acid.3. The salt of
claim1 vvher ein the hédr o@%benzm c acid is gentisic
aci d § 24 Brocess AYrarePRy B RS bAE) At matyl-5 (5-IsoReppIythgyridiny)-4-
b ding h benzoate salt
I%%S) (4El)neR|{?r%orf1yﬁ)on mESY(lirg)c{)yp?rcl)zp?gfiag pyridi nyl) - 4- pent
en- 2-am ne p- h¥droxybenzoate 5 5. The salt of claim
1, wifemgrising e steps of:
(4E) N- et hyl - 5- (5-i sopr opoxy- 3-pyri di nyl)-4-
E’gg; E&iél\l-%g ]Eecclk_cgl_lphnig Irzag}téc;nobetween a3 &l;/arlc? 5]1sr?§r0fo>?p%récﬁne and a
Ry befognulA(w-@Hn-&‘é%(ﬁ A (E ARSI 08, BbppE S Mg
1-5, along with a
éaji& ngé |ca {/mlg%:’%ggfabl e carrier. 7. A nethod for
treat| ng a CNS di sorder conprising adm nistering to a
subj dgdeprotettingrtheprotetied aoine groupfdrect i ve anount of a
conposition conprising a salt of any of clains 1-5,
wher
Wi t h%gBerE r@aahil%ciftgg @l&géég@%%gf’e%nggrﬂam -5 Es%[n%goﬂlp%cgne and a
compound of the formula (R)-CH,=CH-(CH,)-CH(CH3)-OH and

d) converting the OH group to an NHCHj group,

to form a mixture of compounds including (2S)-(4E)-N-methyl-5-(5-isopropoxy-3-

pyridinyl)-4-penten-2-amine, the related Z-metanicotine compound, and other isomers,

e) forming a hydroxybenzoate salt by reaction of the mixture with a hydroxybenzoic

acid of the formula;
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carrier. 8. A process for preparing
(2S) - (4E) - N-net hyl - 5- (5-i sopropoxy- 3-pyri di nyl ) -4-

woemici3d@2 am ne or a correspondi ng hydr oxybenzearais2005/040650

salt, 15 conprising the steps of: a) perform ng a Heck
coupling reaction betmgen O,H

3- hal o- 5-i sopr opoxypyridne a conpound of the
formula (S)-CH2=CH (,CHJ] - TH( Cif3) - N(CHS)(pg), where pg
is a protecting group’Tpr, an 4gm ne, anq

deprotecting the protec ne group, 'or 0 c)
perfornming a Heck coupling reacti on between a

3- hal o- 5-i sopropoxypyridine and a conpound of the

f or nuwherg e hyppxigrquoiegn beqigsept3y a @Hltsmroprthlp BeIA PEPaAr? feghe

Lc%%mg_l 3518% uﬁyu% ?@r&'@ﬁ@ nél- ﬁwlpogeﬁ Qubs{i)ﬁlgﬂt %elgatéﬁ 6y tl‘féfgroup
(cdlﬁ)sﬂ(lg@ alkxylmabd:t;tﬁtedi al(cﬂ alkcmpf oydstitpted-alkenyl, heterocyclyl, substituted

Y d%“‘rl;%t%'ﬂ ﬁrgyef; B@BB'H}? Cy ?a?yéqts%l@%qe{gc} ayl, glicglpryl, substituted
faﬂt&myll girﬁalh dmxmb@a 2RRIG] &abt m,yt, Ngqm Cp;] o8f NOJEC, R, SH,

m Xt ure drox benzoi c aci d

ﬁ@ﬂm}ﬂaas% @He QF\ e(GRR r)m% &—@B&"&a@a %eSlisr eEENNRR", HR'C(=O)R",

RPSOIR. G-DIOROOCTRIR, HRRAL BB Co1e, ERIPROC IR ACHR ),

§éCH€He)d)K r(ERRe, GEONPRE (CRRY) CrPIOR R, KGRR™) NRR", CH=CHR',
' I bstituted al k [,

EE?%@E@¥ If?gk§M%§§$¢%§2é hefgrzc;cryﬁ gycﬁgglkyl,

substituted cycl oal kyl, aryl, substituted aryl,
al ky| wherk g 1sa1bate'g¢rtﬁoaadl sd 6<gddaft' yhd Raary lirafivignially hydrogen, C;- alkyl,

ﬁéoa‘il@%uf:@g- & a{ti%l rocK%fc rlggﬂvhaggl tl'nbl_lftero:tteﬁﬁg:he&e@gcgchc
ﬁ}oﬁeﬁﬂs B'eﬁa@ht@ﬂd?n an}ﬁﬁher(ﬁﬁtﬂ@:tNBRygen Wlﬁl@ Mom, byGl #@3tHwo carbon

(=0 OR O(=OR (CRR)
ejoms) g ah @rotatiy g@%@t@%@@?@ﬂ% (S@PEF"@‘B frem t&eﬂﬁ)wonmngzof

. g}rf]lgﬁlng) dé(%:c)gf)ngé%dhyﬂ ARy phergﬁ'i%nzylo%erg )JINR;)f%G foregomg can |

'S an | nteger from 1to

Be aﬂtablstsulasti@ltetdn\ivjiﬂvtttdmt ¢ny sw;st:img@noupwcb anipllkyll hydroxyl alkoxyl
?% (%%bhx) gwg%& aromatic heterocyclic ring wherein

eroa om of "the heterocyclic noiety is separated
fromany other nitrogen, oxygen or sul & atom by at
| east andyjis @ auvhlen fratores) todlhreea reprasentimgittee number of Z substituents that

i.hing species selected fromthe group
S e &F B‘gﬁn dinyl, quinolinyl, pyrinmdinyl,

furanyl, phenyl, and benzyl where any of the
for egwhengn dizermbler mtio bithe §- m&ﬂehmtqtmmtoddfdmxy}fenzmc hadsinges ﬁom 1:2
gﬂi substltuent group, such as al kyl, hydroxyl,

f) isolating the (2S)-(4E)-N-methyl-5-(5-isopropoxy-3-pyridinyl)-4-penten-2-amine

hydroxybenzoate salt, and

) optionally converting the (2S)-(4E)-N-methyl-5-(5-isopropoxy-3-pyridinyl)-4-
penten-2-amine hydroxybenzoate salt to (2S)-(4E)-N-methyl-5-(5-isopropoxy-3-pyridinyl)-4-

penten-2-amine.
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hal o, or am no substituents, and j is a nunber from

zero to three, representing the nunber of Z
weubsitossosent s t hat can be present on the ring, PGNAIS2I08/040650

the nolar ratio of the E-nmetanicotine to

:133’2{ g%‘ ?’?ﬁég %%Gd 8€8m" B RBERinl O dloxgbdrRoid adid if d-, m- or p-

@@?X}(b@mmﬁst hyl - 5- (5-i sopropoxy- 3-pyri di nyl ) - 4- pent

en- 2-am ne hydroxybenzoate salt, and g) optionally

?gg;’e{ Iﬁaﬁo%of clai ims 8 9{93 g%lrmgbnot)}(le):/ h%dm}?'rb oate s lt 1s converted to

pmth@rph@mmuﬁeaIMcqptajob@nlz fame salt to

(2S) - (4E) - N- net hyl - 5- (5-i sopropoxy- 3- pyri di nyi ) - 4-

pent epr 2n t

Ry ol bans et deohRRuER biidthe £ dluil o MMEELD O],

j)ﬁ:parﬂncm ofetrhasiicaofentcisafuirfor Beating @ CN/mhsardem t he

hydr oxybenzoate salt is converted to another

pharmaceutically acceptable salt form 11. The use of

a conposition conprising a salt of any of clains 1-5

in the preparation of a nmedi cament useful for treating

a CNS di sorder. :

!
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