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HYDROXYBENZCATE SALTS OF METANI COTI NE COVPOUNDS Fi el d
of the Invention 5 The present invention relates to
processes for preparing nicotinic conpounds and
pharmaceutically acceptable salts thereof, as well as
pharmaceuti cal conpositions and nethods for treating

a wde variety of conditions and disorders associated
with dysfunction of the central and autonom c nervous
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5 contents of each of which are hereby incorporated by
reference. The syntheses described in the art for
form ng E-netanicotines typically involve performng
a Heck reaction between a hal ogenat ed heteroaryl'
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conpound. The doubl e Simamaryod thedinmentin conpound

typically includes either a hydroxy group, which is

3:

- subsequent Ngwawathods ofssinthasizing Eamitardcoginoesmpounds aredesctiesd herein,

E- net anﬁ cot i ne

as well ashew p arfatont caﬂ9 accg);{table 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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i ncludes a protected am ne group, which is deprotected
follow ng the Heck reaction to 5 formthe

E- net ani coti ne conpound. After the Heck reaction and
formation of an E-nmetanicotine with a free am ne

group. (whet her. by conversi on, of ydr.oxy grou r

de prigloayridBR opRIpypding fisdp dofbln Eonqgj;f’ ’E)tﬁlﬁ%g g?’ﬂ%dpuﬂg xphe double
St ebondL¥éHtaldg éoafpﬁmgnﬂcahy thelndasteitiies @ &y dzoxyairduppivhitiie

E- net ani coti ne npoun Und g{g con |t ons,

A S U e SN
the ihclnmRt aploeied ARine BN Whith W dchotebied folloging e Hel@kction to
impurities (Z-petanicotine and/or the isoners'of the

E- neff’@hﬁlegt’?‘?ﬁ"é“cemﬁ‘ﬁﬂ erein the doubl e bond has
t d t d t .
Lot he et s B etk gt g TPt ot ESpeantonfii e foe amine

t he grapyivhdlied bPcdnPeribiecofd Hytiory gb@ d# degsrotadtioh bfa protected amine
secondary, doubl e bopd carbon

|
B TR P BEDE b Al S efrpigine

mn Qfomb&ﬁlﬂt Uader Bér@dwéh&tloni 5)n6 aatntpr&iﬁltatfe loyt thehydoalentoate salt of
I n e_enbodi rent

SR eBHieHS cpiony BELS iy et apiies ( Bpapaipe andlor

4 Pand ©dinets Shthd Bmetahiestime domfiodnd Ridein the ﬁbubhg)oh& h& mlgrated toa
i nternedi a th a

hat GBRsthe ey direpe S srteE B he Rl ik of phatpi e PRachfgpnt o the

eSS eipjl igidup tolthe altsae shagcie sah@s‘ecdnhay table mﬁwcﬂxbdngm solution. This

rzgagtgalp%pg?%:t 1|tnh =~ ﬂ elﬁxrefy e!asr)]lef‘o I%Ql((j)vcp t%er:sle %n%lr peeact{oln %go%u G&n

(ZS)paﬁ{éﬁm;P\bﬂsamaub 5-[3-(5-isopropoxypyridin)yl)]-4-pe
nten-2-anmine is a representative E-netanicotine,

p- hydr oxy banaaibodiment, the phthessndfalid B-mefayicetings/ibestess &rming an
salt, ,and
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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
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sui tabl e am ne, such as nethylamne. In this

enbodi nent, the Heck coupling reaction still forns
the sane major and m nor products, except that they
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in séerisrs elyingmeyruadilation of neutolrans pRmine

al s QelbRe. Uh6 Coriduhds@a be ws&d th aiemoepmﬂtréahms atldfor Brophydexis of
method for alleviating pain). The

h d
ad midifoRiersy uplyas "P‘%Faén‘%YPb‘f @'éieméﬁN@ ‘F%Eéqffg ¥ ’ﬁhg‘ﬁ {‘ar?:?fer ized by an

E- meitaidnGh hétfalhedfoRasRan? Rh&. Bidd domp&indScan also be used to treat
phar maceuti cal conposition including a E-netanicotine.
hyd ,cglﬁnbgwgrggqsée §af methgdfor alleviating pain). The methods involve administering

to a subject an effective amount of a E-metanicotine hydroxybenzoate salt, or

6



10

15

descri bed herein. The pharnaceutical conpositions,

when enployed in effective anounts, can interact with

rel evant nicotinic receptor sites in a patient, and

act as therapeutic and/or 5 prophylactic agents in

connection with a w de vgrie%y of.coqg;tioqg and

di sdihampaseutics] semposition inclpdiag & Eqnelanicqiipahydipxybspsoate saft gs

by afds@ibbERendin.ON i N normal neurotransmitter rel ease.

The pharnmaceuti cal conpositions can provide

t her apeut i crHe@R@hateuti@l éontbosiictisabiten emplofedrin effclivedifounts, can

such disorders and exhi biting clinica ni f est ati pns

o SeTeT S e RSO e B8 T ALY SRR Rdor

igm(qg;éﬂhtyiaﬁt&?gemmr&o@ﬁaioﬁmﬁ aiwﬁdeefafiétsz of dbﬁ(éiﬁ&??ﬂd Sisordead)
I).exnihlt nicotinic, rnmacol ogy and afltect .

" oI RpHiiarly ES diprers ghauasiel7ed by ob ateretin i norma) apyryjsppgiticr

Ni CQbledbe CTRE MM Q8 Sikal c@ﬁﬁbsﬁibﬁs)ogﬂ'ﬁﬂuﬂdélﬂﬁrapeuﬁc benefit to individuals

neurotranspitter secretion,. .an ence .prevent. and, .

B R i ieos s 24 S BRE PR A RSB S gispdes n

I n agditte cBpouindEwitlif A baskPositivfs, (When emsloyd Seeffebiive amounts, can

nunber of. njcotinic cholinergic receptors of the.brain

o " Diseibis Progie SR SR e O Pt PR -

an ﬁ _ a{gﬁv'dté ni?!dﬁﬁi& r&',l@ﬁblfﬁ){ adil (ii)wmlemawﬁeu' md ansiiteEss ‘ fehSr%, a@dhence
exhibit rel ative ow | evel s o erse s ef f.ect

o pRoveus o Mppies fhe fyRploms dssosiatea v WoRs dpatet,Jp SIdif the
heardompainds cai(D m}cféas‘eana nuBB RS inieetind ?H_aﬁﬁeigibl m?t&m the brain of
gastro-intestinal. tract,. ang significant effects_upon
skelthe patient, (&} ?@}abﬁ DPHEPTPISHG 6&??& a0 ity remagoe%@f' gffegfive
t he oase Bin dxhivR RldtREly Bvele@IUf AR sidd efiiRisqe.b., significkit@ncreases
detai |l ed descriptjon and exanpl es, sef_ forth be

.20,
Dot 4 blogd pisssiriafd g e, SEMGCATQRBRI SHfcckhepon the gastrintetinal
hy dre@xy ReNTedtctnt SAbdiSupdf S@letab@dscgr ei n, which are
derived from E- netanicotines and hydroxybenzoi c
aci ds, haverna faresshplan@bthadysRets aQRSprosear indwhti@r arsaiplathed in detail

~derived from E-nmetani cotines and qQther acids. In
gendh the de H?Fécgm%%%éﬁ’?&p S%?Whg’ﬁg?"s of 25

20

25

30

E- net ani coti nes are water-soluble materials that tend
to be highly crystalline and | ess hygroscopic in

nat ur e t hamedilee Description of thé Invwdtignl €, t he
p- hydr oxybenzoate salt of (2S)-

(4E) - N- net IThe hidr§:Fbéraedtssalts desaibydhareinliwhjichl ayd dedvegidivnel~

2-am ne.i hysi cal ly and .chem call I

71 oohdmisohn® AR EdeniCecid 5 £k S aAHBugs over ofper sl

def idatitved froadl-artanigatines aid ofilenacidacle gérnecad I the lydromybabzoracid salts of

devel opnent. and ar utic 3 facturi ng.. |

oo boRRgotnR] o BARFSoRElE MRl gAY § SRR fhuat dnd tes

par thygoopic iitnatasithen bther salph Boreramplé, itieegl-hydroagieaziategalt of (25)-

The [t i tible with,, i de range .of. exci pi ent,s

¢ nat O geib S T fsatrone DR iR Ot s PRl

or alchélpisaystabl| fid-flowhigs criysallbmpedtal Sychpropenies ard 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

7
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those exicipients, such as polysacchari de derivatives,
that are pharmaceutically defined hydrates and those
with only | oosely bound surface water. As an
illustration, salts derived fromcertain

E- nef ani cqti nes, .such a tan cot e_and fu

ol dhar PTG ey 3 R AR PRt

t he hg'dﬂafes anid@Hos€WRHBhIR lookdlbound Suﬁceaﬁates eAsfandllostrétion, salts derived
M chael tiQn react] of t.h dar nm ne

. RS eRR ER oS, D bR R G 2 e e the
| MPUbintati@fofliGp@itics WRhif HRFAIC Hbr eamnple,ympmﬁehmss &b tierMichael
adversely affect the chem cal

o PG R PR LAY e By HBT Btk BT fniisgeic.
her epgse\inpiritle@loRer theEhetindBusityd the\shlt dndradfepselyradfect tHe@hemical
the fol] ow hg Freferred enbodi nents. The foll ow ng

def |1WP$rF¥>?f§h‘Wa Pp%’elmlﬁst@‘f“h?torf‘&? 10 defining the scope of
t he |nvent| d.h r
toC1on o oD afepe HREfdr EoeRhRtheeufiTR by pBifbd Wi rpference

het a6 tha fsliowing@refirted embédimerse Ah fullowing dénidom wilCbe useful in
gro%ﬁ con a|n|na%%550| s" refer to noieties that are

@I‘“ﬂﬁj ° ERPH! YE" Y oup. Accordingly, phenyl and
benzyl Lies are knel uded.| 5. b | [t .
ne oot ar Ao tief, RS ile 3 110 BleBrB3 Bl ilboered ring
herenmmncamyh&nm&mansnmy aromatic radi cals having six
to ten carbon atons, such as phenyl, naphthyl, and
the like; 'Asuisithetein @doraatzy lgtoup-ednssiing peeies) ireferAoimeigties that are

further. bear

deflﬁeﬁmﬁeéhlﬁgﬁﬁgfu eé&%eré@ﬁgﬁkgﬁﬁ§pﬁ?€%ﬁﬁﬁg?@?%“?%”‘“
aIkyhmédhmkmﬂmbehaanthmddmvmmgﬁhgsubstituted 20

al kylaryl™ refers to al kyl aryl radicals further

beari ng ondsasedhoresn, tanydStefersfe promglicyagiealshaving sixjtoeg carbon
her L, ¥y i

rad %l(t:oa ,Ssu@}( C@Héry Qh'ﬁﬁj t%{é%thé ﬁkea 1)5&1%*&34?% ﬂé%’egsq? gllymjhcals
ar y |fartheybearizgione af woregnbstiwent Igr@apa asgelongd heseinyor e
substituent groups as defined herein. As used here

- C1-6 al kyl Asasiddatein, (dlclon" rafersyo alkywlostifuterd ae/émdaﬁlﬁ “substituted

20

25

30

fromyd, aéfl) J@fefsgg dlé’atlsofﬁﬁhei' &aﬁné&ﬂe% #bfe s%stlﬁ:@ﬁ"é?dﬁﬁgas

chai n; SO I'nc ycl oal noi eti es and

al kylleﬁneédwrerat “Gryldtigd" rgfgmt@prml—s@gsng;t@}p@;y @m@]';, ape sabstipsed
br a%@ﬁ(ﬁf}}i‘ﬁéﬁisg% ar}/%h(glergéﬂéa s f([:ngfeﬂ')el%f]l% ur%fo?] glbmtlbs@iﬁﬁﬁt%rd%s as

-pr efdefi@bbgrei@ - 5 and havi ng at | east one carbon-carbon

doubl e bond; "substituted al kenyl" refers to al kenyl

radi cal s f dsubrdheisinafi-Aglkyladienls (asrerallod radiggls) w@@rﬁom 1to6
g ro %B%or?& Jgéaig'a@{?&i Ref ﬁ‘ﬂaﬁbhe@ch@ﬁ aid ‘3@0 ﬂl@fu@é 63-6 Sc1dhlkyl moieties

oxy ra cascntaln fromi to carbon atons Iin a
and alkyl radicals that contain C3-6 cycloalkyl m01et1es

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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strai ght or branched chain, and also include C3-6
cycl oal kyl and al koxy radicals that contain C3-6
cycl oal kyl noieties. As used herein, aryl radicals are
sel ected from phenyl, naphthyl and indenyl. 5 As

used herein, cycloal Kk adlc ar e. sat ur at

unsat ur at edSg§d/ereiny Fﬁa %ﬁiﬁ Wﬁtapﬁfncge 2 ht0h atoms in

C on tsﬁ'bl?ﬁt ré%nhﬁbh&ﬁchbia Al gkb uﬁmﬂbom ayoboatkyl qnd ancexyabdhyals that
hree to SIX carbon , gtons; "substituted cycl oal kyl "

reféP@mP 6?%?6%@&9Pwpﬁblcals further bearlng one or

bsti t d f h
ner o . harASqE et R R 5 SIPRL R il e 6id indenyt
bromnne. 1 /{}%d‘f%r%%opy%fo ’racﬂ%ised; Os@ﬁlyabﬁdro@%ksgtﬁ}a&g cyclic ring-

contain fr
me rm;eﬁtslnmg recicaisl bm}puﬂngathrm tcmngh@ cahbctn@tqmt mn@rabler Ithaest to dix carbon

f
TR

furyﬁbmﬁdﬂﬁg&pﬁa&ﬁﬁhwpymmmlyI i m dazol yl , oxazolyl

t hi azolyl, thienyl, tetrazolyl, and e%@azolyl

Exanpl es ofAsssadthaisinghaogae isishlodup, ioding fhioties @ehrgmme

noi eti es include p i di nyl yrimdinyl, 15 and

pyrazi nyl , Asfusegthiers W@@ylmgd?ca&ﬁaﬂw EPH3dp HQmengpess, preferably 5
pref.g %u%glberé%nc ﬁ% o'ﬂ@fixqg&e hetf}gét&ﬁ%lé&k&’ﬁom bg8H, Sulfi®, and

sat Ur a or unsaturat cyclic radicals  contajning

one nirogem r&mypmf@mw @@n‘gffed 1ipg heteroayl mietiss inclugdg fyllre

rin afd Iyl.

: 1§1§hreffﬁ gp&lﬁ&lé/lagtq %zglgt t 14291y§ ﬁfi’eﬁ&l =R4Z881) afd Bioly

int roc refers to
het dixanpled qﬂsultab]adirm@nlgreﬂ wing hetero qlwgs meladegyridigylepyrimidinyl,

bs : ' | f 20
ot rh by, 9F Q1% p AR S B S refBXAIP! 25 O °
limted to, AsﬁFdﬂ%@ﬂeﬂ' ‘l%!erocy@ﬁ'pxlaféké 18 ¥dturatedPd v Stniratb e lic radicals

i m dazol i di ny pyrazol i dinyl, isothiazalidnyl,
t hi apethinig Ayd or niogq-};@@pzquqnm(ﬁg; 0, N, agRsrtiofi thg ying structure and having

p i p %@ Vén’carbg{ a[t@l‘l?é/ el Wiﬁ%a@b(ﬂsntuéﬁ HettBlycRMeER Me&%ﬂyclyl

use ereln ycycl oal k radi cals are fused
cy c Iradicats fmglesbqaunﬁqmesmore Réﬁﬁ%@é BEOHPS wée%# bersiny Sxpmples of

radi Gahh he{@fbl ﬂzgﬁ Bwﬁ'ti&s ﬁ{l@dsnﬁft are! 'nHﬂ Hinfifdd Ecp plpéﬁiﬁ!ﬁi oYpholinyl,

25 bornan rnan bor nenyl’, "and nor borneny
Pol w;rclidna'l myidazoa@inﬂa)ysazelemnmlwénuphfismd@a@h@nﬂr EW@ldmyl

het
cscﬁ%o%LaﬁﬁT %%%ﬂpé ﬁdg?ﬁa§}§%$§§to %ﬁgggggknatons
Exanpl es ofy %&Hgth@}élne c?!:l@zﬁlk}}fﬂd1cﬁlégﬂe%h§cycﬁ&ﬂmg@ﬁuctﬁ‘d§

are not |Iim opro cycl obut

cyc |R¢pesm§atwe w;o@yqlmw lladw@%&lF%ﬁﬁe bletyire nosalﬁalteé;fw%ww
9 A%o#ﬁ:?;ﬂ tho 0\%@1 HoliEnyl, %Hhorﬁ&ﬁ i, tridlyBtioalks1 rdils dbh bido

any o terns, refers o t he presence of
one indnde ong ortnipreketeseptoss; ygkpeN, G @EH as al kyl |
substituted al kyl, al kenyl, substituted al ken

het er ocycl yis, useﬁlhb@tnb ‘ébmoé]@}ylﬁﬁlﬁsdf@%mﬂ"m 3498 chrg?rk%}?ms
su b%ﬂa&ﬂﬁa@& suitable cycloalkyl radicals include, but are not limited to, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.
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cycl oal kyl, aryl, substituted aryl, alkylaryl,
substituted al kylaryl, arylal kyl, substituted 5
arylalkyl, F, d, Br, 1, NRR', CF3, CN, N02, C R,
SH, SCH3, N3, S02 CH3, OR, (CRR)g OR, O(CRR')q

C2R, SR, C(=ONRR', NR C(:Q)R',, C(=0)! =
G0 R Aermeapgem: e Shied pELh ey o Hehovs joms
E:(CRCII%%' ; q}%resegﬁcﬁlg fifo(or @)'ia:?ubsﬁfmz?@g %@ﬁ@élﬂ%sﬁwted allk}’L
e PP Sobsiyted KEL BetrOgHRYE ST e e R T Sibpguted
indifcya&am&bl | l,ﬂwsg,ﬁ@lﬁg Hxiyl, anqlaykydbsﬁtete@al}cylﬁyh drflatkyl substituted
rerera - a [ , '

Dt ot g B, SREY Cras % af0h €3 R S SRD N, S5 €, ome
cyc :(eﬁ*Rk»tql olﬁ',e)-mflmﬁa{ ctllomm,FG(#O)NB!R'o lmm(yg)R", C(=O)R,, ?()=O)OR',
CycCl open CycCl onhe GV G e . ,

o P R R RN REHEE Dy CRRDR LR, ke B CRHREROK.

het &J(ERROCEI0)DRE (CTER §CEPNRR", (CRR L)Y NRR"s€HaCHR e

from an ot her . nitrogen. oxygen or sulfu 0 "
| o BB OIOR o B i Rt e % R Rer are
psr/g%dis{:i%lﬁtn% h}f]d_rc%@ﬂ oPAIRE 4.4 ayig allqﬂ;rprqtfsfdr_ﬁhmil.'li-s alkyl, and more

up- i nin ecies (e.q,, i di
e R Ty S GOy (a6 PR, il gy protoprops
wheree1aumyy1, @i cléfastyf, eycRESiyT) ydickptileandaianiZatil)ya non-aromatic
substituted with at | east one ugst I tuent . [ oup &e%él
as élptgsppychﬁy@g WWH} ﬂxgpﬁtgggyplp of %3 Q.}?rocgf:hcarml%% 1s separ om any
Subgitret MgBdeR)oxyddh oblSiffftr A& BY &t.leadtiwo dGBIN ABdms (.8., Quinuclidinyl, -
substance that stinulates its binding.partner, 20Q..
t y pipsailidinyh andspipssitisy), anpromiceTPHeoPRIEFPYRss (5§ AVHEYL

contu@nblifA, phiBidRoL firdyl, fenflS&@ibenz9T witkyany bEthafp@b@p ban be
in the II'terature froma discussion herein tfgt maq(eﬁ
ydroxyl, alkoxyl,

a c ikl sgbstitufed withpbleashene sphstiigs SravRsach 43 41ky

acc%g?}agﬁoggbs'{@glgg)i st" or an "antagonist" of the
particul ar binding “partner under substantially

similar cingusRheRRSH ‘BFonaPTE & sibsted thaystinules ite binding partner,
inthe art. Stinulatjon e defined Wth.respect -
to Aypiqalys eeaepiori Stimulasion s @3@5" e g 1 BcfER prsayisor may
t hatye 'aﬂﬁ)afeﬁfjlﬁ aRditdddure RbMraalidchssion Géreih et Mekes b Sdmmfison to a factor
partia

agoni st with a bindin artner apd..can. - .. .
i nclongkbstance det i preepted 3588+ %%Omﬁ@ OEaé'e &ntﬁ%’ﬂ-gflr?,f thg garticular binding
" antAGRR iter subStarfialy dillR GEcunistades by dppletitted by thossioNskilniy the art.
partner, typically a,recegtor. Jdnhihition is &efi nigglt.
i n tStEulsten Bt begtelitedavity Arspyot {9 agincreseAy) a PR gk or tanetion
apP ke RlinduBed vy 8ntbrhdtidh of thé SpohisQiNpartial ag6uiist $iith @ binding partner and
that nmakes a Conparison to a factor or 30 substance
t hatcan incladeallesterie offéctan " agoni st" or an "antagoni st" of

the particular binding partner under substant.iall

si mi Par ci ﬁlﬁ‘ﬁ%‘thﬁﬁﬁ’e@g&%tg%?ﬁﬁg atf %tﬁncﬁﬁ’a{)‘ﬂ%@igs %?’“g%glplmner’
i N tehicafly b recepkddh infibitioR s d¥Bvedlie the @britéye Of thé paiticuas eyt oftmay be
a decrease in a particular effect or function Ihatt flg
. /AmpAIRRS . e TR i 3 RO IR g e SpmRgiBgH ig & actor or
bi NQj;k\ehnBAthitREceepRds £AgdnRe! dide “anblebis? efthepaichiacbisding

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

10
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As used herein, a "partial agonist” is a substance
that provides a level of stinulation to its binding
partner that is intermediate between that of a full or
conpl ete 5 antagoni st and an agoni st defined by any

accepted standard for agonist actjvity. It will b

r ec dyaduced by interaction afhe ghipgngist ‘é{ﬁbla h%%%%?m@ﬁh?“giw ’Gﬁu‘iies

def i iggkricREfsdtIsi cal |y for any substance or category

of substances to be defined as agoni sts, antagonists,

or partial s3Qesiteict, a Afartialkpetisth Bracsubstantd thitiprovidesa level of
activity", or "efficacy,' relates to sone sur.e of

bi olBBHatHn to 5 piading TAHES 2ot (SAmtETECie R e ok oF R or Somplete
co ”T&hﬁ%onisWﬂdfhnraﬁcﬁﬂdt fetined bye@ piceptedtmaard € lagmyst adtiviey. AOWILl be
context in which intrinsic actiyvit. r efficacy_shoul

b aemeTiad tE HmRDR A0 B RS Ge e 5 A ybstance
par top 8ltego off substafi@E PR firicd Ay uidnistg Ak gonisaNat pattial agonists. As
consi deratign of an agtiyi gel e%ve{nt to a lparg "‘iULa'i

bi U8R hessin. GRFBgiRRCvIEDy ore $ifAsYe TEIFi 18 Sope meastire of biologica

cir t‘éﬁ%ﬁ/é‘:{é?s&ﬁ'ﬂlleiwﬁdﬁﬂg@ﬁﬁﬁ dr confplldxV (Wish regyd waecyptd.qmmml d' ogy, the
on e particular secop senger. em.i.nvol ved.

Se CORBY ot hich Ingingle R TicaeY oy R TRy T iBesed & foo context
14( 6rind bhuig ?é&%ﬁ@e;g., Yeept6/ iz cobiplecmnt eiteisidesation of an activity
speci fic eval uati 27? are rel evlglnt, and, how t he '%ht. trinsic
be relpweyiA e PRTioyia;biolegifal uisome s Forgkample, ingo SR f o

Wi k'sacmw?iag 419 Qbpehfin PR OfaruBi 061 nsdsicher bystetn ivolvetl. See

‘ use erein, neurotransm.tfers e a | S

e diHv @D PRdscke Bootids Paael §. ARG 5Pt Mgt S
but  ghtExtill speloilice@iuations arsreleitnt; B Hodketheydmigiatibe fedevant in the

nor epi nephri'ne, serqtonin, and 1%' ut am a

. te, and.th
conpseuip of te presambiaventien Hilhberappred (P59 %{a’aﬁ%ﬁ& “b‘ﬁe%

75t eim (Chedy VPR BoRro SR RS TR o) o otpounds
des Gedchibsl HiRirShelud] But By dbidiitee b actyichske doparhing,mMprepinephrine,
nmet ani coti ne-type conpounds. 25 A .b}%gr QX\e(hbegzoi C ronist

Aci d&rotpRiS. s gl ccoppyyds deseribeq Appep Aungqn ps pgpnists or
Pr eRakial debfsth ¥ Gne sMRGE S0BS Centralaidrfoud BystdiB(CNS) nAChRs.

(E) - met ani coti ne-type conpounds have the follow ng

general fornmula: 7y \ O2H HO (i\ 11 where the hydroxy
group can be present in a position ortho, neta or para
to theb Q‘H’PHS’HE% ic acid group, Z represents a

non- hydr og subst it uent. nd. j_i.s zero

to three, ﬁgﬁf‘g’%pé’ﬂ’l‘ s §S°f’?1eg% g aéerhygﬁ%x%’%é%g%tsél{sg)g@ s

t hatmet@rotie-Ppecopbundn t he ring. Exanpl es of suitable

Z substituents include al kyl, substituted al kyl,

al kenyl , subdiydraxvietzdic Atilenyl , het erocycl yl,

substituted heterocyclyl, cycloal kyl, substituted

cycl oal kyl Thahydroxybenzoic acids that can be used to prepare the hydroxybenzoate

salts of the (E)-metanicotine-type compounds have the following general formula:
Z
N
HO—T—
/

0,H

11



substituted aryl, alkylaryl, substituted al kyl aryl,

aryl al kyl, substituted arylalkyl, F, d, Br, I, NRR',
CF3, CN, NOZ, C2R, SH, SCH3, N3, 502 CH3, OR,
(CRR")q , 0- (CRR')gC2R, SR, C( =0 NRR',

(I\I CRZ'R'C(ROg g O) e hyeéiy ?)oy]aca&(b%eng T&ﬁggﬂ}o&l ortho, meta or para to the
o C'ﬁﬁ%i}ﬁl@' acid QOGB& refreskts BforydRgen ubEiRich)ard(j#) iRt from

e eseefepreEighe R o /P O o8 PP Eon e ring

in dle/ziaﬁlxpiﬁ’s bBsuikibll Dg®ktituentinchidk yikyl( @xbgitytedGlkiyl, hlkeayl sybstituted
retr erap

2 gkt Rseasiy Ve P R BEPARL IR oo,
cycl samdikidd abye, dlcylarslysubsoipitadiaylany, ek, whbstimsed eyt ¥, €1, Br,

e R, ORI, e SR g s o

10

15

het qURE"RYRE SRNEEHHNRRORE(=0)RHCEO)R| S(=KHPRE ACED)R!,

| cadcRRhsIREaR. R et E R el e ST

pyr cztdr:ommyCCRm;tpbwpmm' JCRRI) NRRY, GHOOHR OC(-—O)NR'R" and

g;’ ? ll'llﬁq‘ ‘é%&{,‘ﬂ I E‘%%lﬁg%l ani é@?’g 1 %%&?M"@ﬁe élngﬁi}lg%nydrogen,

t he draggek! ngma aucgagpxsﬂtab@bjm allsylasd mbrdtp&ﬁerwl)t thethyl, ethyl

b o 5 b Bt R S

I ePrGsIskEkAl d:}’él%h@ib@ rma hd‘anfahﬂj}g, a&Mﬁ-ﬁa@ﬁﬁh@lﬁdﬁar@thcfrmtheﬂeim the
‘G bson et al Chem 39:

R dferagtomsqt g b@??f“ ‘ﬁu"}’i"e&f 1 Eﬁpﬂﬁfﬁﬁg é}(“k ° nﬁ'i"geqﬁ?"xyﬁ?fh"r

- Vandy i idntyedt B A caft ol FFords Adlg. Q@maumﬂ @ylfonrdmya aid ng

20

25

30

t t . Q. | | but L tyl,
oy cIraRERpy % o FEY ConBmRRSHORS (o FYEHA T |
The RyEERY, BQRFAD phert hhtSbeRy] whtt b/ vR tHe Yorboirp tas bé iuiﬁtﬂjd

with a chiral functi onal group

pur. i substifiedrwithet lepst ong §“PR‘§’§‘GW‘&H’ %lﬁlhﬁséi“‘ﬁr QY‘g?ﬁYﬁ gﬁ(ox;l ha{g” or
car bpfino Mstﬂ(t&ﬁ@) Okher Qb@ﬁlﬁﬁ%w@ﬁa‘ﬁc rilfe BicRMmS Ak adtifotth in Gibson et
benzoi ¢ aci ds t'hat can ' ncl ude s I|c agaﬂ(y
met &l M dpme s o (b"éﬁhR aas#acwarssee%?m rbrapghed alkyl, or
vanigrlh FrR O the ihtSQYARY didhscan 6oribinede mﬂnalrmg st (e g.

gallic acid, b5- amnosallcyllc acj d,

r.n C a
4- mevpignraRy peeipbptyl, ayciogenty. ypllsxyl. oe og@ %@9};@ ar ipuelidinyl).

aci dppeabdobihreic %! A BPidaaly ve sitstitlted hith Behiral functional group,
E- Met ani cot’'i nes The E-netani cotine conpounds. incl ude

c onplishden assist ip usifying Frmeganicofines whichysontars chab gaghon, by forming

Fchastereomers
Representative benzoic acids that can be used include salicylic acid, meta-
" hydroxybenzoic acid, para-hydroxybenzoic acid, vanillic acid, isovanillic acid, gentisic
acid, gallic acid, S-aminosalicylic acid, syringic acid, 4-methylsalicylic acid, 3-chloro-4~

hydroxybenzoic acid, and 5-hydroxyisophthalic acid.
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wherein: 5 Cy is a 5- or 6-nenbered heteroaryl ring,
E and E individually represent hydrogen, alkyl,
substituted al kyl, halo substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,
aIkyIaryI,E&éﬂ&ﬁﬂﬁgﬁggyalkylaryl, aryl al kyl or

substi t ut ecrhaByhetdnkestine cémpaunds fcudendinpoudhdadiithye formulas:

represent hydrogen or al kyl (including cycloal kyl),
and 10 preferaply at |east one of ZE and Z" is

y

N

hydr ogen, and st preferably Z' is drogen and Z"

is nmethyl; al ati é@?th. Z" e associ at ed
nitrogen at@m can~forma ri f§E structur@ such as
aziridinyl, azetidinyl, pyrollidinyl, piperidinyl,

pi perazi nyl, norphelinyl, and both E groups on the
doubl e bond,are preferably hydrogen, and 15 mis is

1, 2, 3, 4VE®O, 6 | one enbodiment, all of E and

E' are hydydgens- oaticheberadibitdrearyleinpodi nent, at | east
one of Eor E is alkyl and the renmaining E and E are
hydr ogen. [Frend Epindivisinallydepresatsdisidragent alkyls substituted alkyk halo
group, ..pref er abl I '

i Bl Bcloafy o PR RSy, Sbshitibtoroevay
20 and sibstitotaderyd, atkylatyh estetitiedplylags aryiadkylerisubstitited arylalkyl;
pharmaceutically acceptable salts thereof; are also

Wit hin t he Z3ewi& individiedly rapoesent hysiogen or aleyb(inshidingicsidenlkyl), and .

ARl o .
(Y Y GRS o O o R i
X" Z”asuleth§1 alemativelyi 47 Zliad the assaciated aittogsi atqnpepaformpaying

P A1 S0 A, M, o, oot

non-anyor ogen suosaruent species. No nore than three of
X, X, X', X'', and X"" are nitrogen or nitrogen
bonded to dridegioupa orithic doyble bond fre pre&pblyHiydrogemt gndone or

two of Y. I W gd X'" are nitrogen or
ni trogen bé%ﬁéghgbég§§ﬁgn: In addition, it is highly

pr ef er 1 ed g difbaiiBiCaf P8 n@ BCard hydtoges andin aifthor o6 Skiment,
0

XX" is nitrogen bonded to oxygen, and it is
pr efaslenst dnerdfior Ff is @l agd thetrerdaningR aqdds aediviiogqno guppreferred

bon 0 QXY i b Sheth bst
pr e%glgg%ﬁ?& %qgg? gﬁcﬂi%hug{}g%ﬁ?%hcgr a%r?}dygr eferred

Ci r cunst ang@sersPRixbures, ANHAiNg racenfié Rixthirés; §@BHBmers, diastereomers
Typically, X, X', and X' are carbon bond?d to a
sub<ni tagtemers gﬁ@gqe@gtppcalﬁgp, pg well as pharmaceutically accepta le salts thereof,

are also within the scope of the invention.

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

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

13
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is typical that the substituent species at X, X', and
X'" are hydrogen. For certain other preferred
conmpounds where X' is carbon bonded to a substituent
speci es such as 10 hydrogen, X and Xare both nitrogen.

In certain other preferr ds X' oud S 1w
car BOHREBORFE JUASBUSHt SREFES: fua?f?ﬁ?aﬂ% %’Eﬁx 2! and X are
hyd rnﬁﬂ)@& or&l@gélbﬁi)tnd?cﬁb Sxyaed, Andit {sipegared thaﬁbﬂbt @b?ﬁt\m of X, X,
non I n.substituent, S are as ed, ahov

>2 ﬂgf%f g nl@%@?ﬂf%ﬁ%ﬁ?ﬂiqnﬁg%samgﬁ% %9% ¢ isighly
5 mpfé@@fee@lat hdi%ohﬁthﬁfdhabﬁx XXt e, dne bd"'am&ggenig&ded to oxygen;

formula, Y e[ d Y' are Jnd

ni t ABYER pr#lﬁdvgaé i 05% hate ERECISS 1S TR é%eer that species is
OXygen M&ﬂﬂ)r@féfabl?{X‘Gi%ﬁlbﬂ)@erb @i cbeelintplefitred icikristabiés thoth x' and X"
speci es, and_Yan

nitr r. carhon bonded
© b Srelingn DAL Ko aad X7 AROH B 8 ST Seges and it
t hatis tbical 23t O BMStt(dACIpeEiEnt X, xndn afédly&egemem c¥'rta1ﬁ16t(ﬂer

Y") can he eith [ le o |.e bonds
Meﬁwﬁv@ s%@ua%t @r?g'vsgm g ed 3 ﬂ@ftgﬂesbwacwstsn@ as
bon ﬁycbsgewex Bnd&" afd Wdth¥hitroghl STh c&EairPothkd glekeered &ﬂxﬁbo&ﬁtﬁl whb&e(' is

versa ases in which Y or Y' is 0O

on §arbgHwgd g2 st i s %%9@%73539& frp B nffofen.

| east one nmust

sul Tur i P o Gydrosen SR e & STRRIBET el pspect o
spegj es. It is preferred that 25 no nore than three of

Y, Y, Y', and Y" be oxygen, sulfur, nitrogen, or

ni trogen bonmetler embodimsnthSy ista animivfed tingBeterbdryliof the following
furgher%preferred that at |east one, but no nore than

t hr &80 and Y'' be nitrogen. Substituent

speci es on X X', Xolo" Y, Y', and Y"', when

adjacent ne to formone or nore saturated
unsat ur t\d /su stituted or unsubstituted 14

carbocycllc ﬁFJ%%terocycllc rings containing, but not
limted to, ether, acetal, ketal, am ne, Kketone,

| actone, | actam carbanate or urea functionalities.
Dependi ng wha# Ytahé Yi' are mdivﬂfiﬁalé)ﬁdtﬂpgﬁ&l nitragen bpapdeskto g qubntituent

i ndj gﬁéb g%»l @kyggn (Iaarboﬁ PRl B SAhI mgecfeﬁ MBS and Y™ are

OptIC € conpoun ave one or
nor eltrogﬁn@h Farbn lmedﬁiécr @,subvﬁtumt spems She dashaddinesindientesthat the

Th eh&féig @gf%eeﬁ ?‘éﬁ&‘?‘ an bé&%é}t&e §n P '&Qﬂﬁr&tﬁer si%lé Byﬁoﬁﬁle gfmds

ounds as we ngl e “enant1 onmer “conp
O‘ Baweveg twhan the hor@lrhe@teean@thys a sjinge band, thelbbnd rlwtween Y'and Y"

conpay Igg ] dglIblet Jbﬁd M‘H&él Vrsa. lﬁcas-gs mmmﬁt&% mégen or sulfur, only
one of Y and Y" is either oxygen or sulfur. At least one of Y, Y', 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

14



10

15

20

25

N. NA where X, E, E, Z, Z', and mare as defined

herei nbefore, and A, A, and A" 10 hydrogen or a
substituent species Z as defined above with respect to
the hydroxybenzoic acids. Preferably, all E are

hydrogen and E is alkyl, preferably peghyl. )
Pr efce?bmcl}c orhetefogyclip HS SRR AEPUAO! figlt 5L Rcsal ketal, amine,

net I'iéé{on ?Jc%@ rl%galxry carBarhate, dr 6 MnctibHeBA®, ary types of

aryl stltut am ne conpounds are those of the type

set f ort h Depedding- upE’tﬁ&e uﬂﬁlty ﬁxd%bﬁn&ﬁ% dfeacE&idM&iialE atd E’,

al.; US. Pat. No. 5,60 0 S

Bt congi Cnmwsls F7ba IEHE S8 - Compiad Siave i o mdre

S, 61c8irdl LontdrS) vilR or@ coﬁﬁguratlbhs‘;i ThEpiesentNavenbio fefates dbratemic

Ruecr oft et al.; Pat 5,726,316 to ooks et
.migfurss ofgch ccmapoun@ amﬂ APl SRS TPS

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

Moo 6. 337 patbgariieesia agf??ubs%%ew%mm%*’fﬂw rnute
99/ 65876; and WO 00/007600. The foregoing references
are incorporated hgrein by reference in Zheir entirety
for purposes of 20|providing disclosure of
representative c ﬁﬂmcarryN g out the
present inventfon. conp\\TmEEus frul in
accordance w thjlt he prlesent invention include

nmet ani coti ne-t c unds. Representative preferred
conmpounds i el ude “NE) ani coti ne,

(3E) - N-net hyl - 4- (5-et ho) cy- 3-pyridinyl )-3-buten-l-amn
e, (28) ( 4Eyheid XFE, E’, Z°, 2", and m are as defined hereinbefore, and A, A’, and A’

4
( 5 R) tlrg% (OEL sjht%xﬂ éﬁe}:lgs % st&lé &1’ a% m&erestpgc% _to th? %}ﬁ]roa(gbenzcilc
( 2S)acidd. EBEN;W éﬁw ar§ h{/(ﬁogmmt@(ys @kxhymf@rahiympﬂml- Peafpraly, Z° is
e t1]
met ﬂbﬁr ge k %S gxyg%ll orr))r/nﬁ HLlr’]rﬁegale [rr)lésh% %rnz 2- am ne,

( 25) - (4E) - @B lgwé%q;é § Substituted amine compounds are those of the type set
I SOpr opoxy- rrdi'n -4-pent en- 2- am ne

( 2R)forhnia)U. 84 Pat Noy$,2 B, 188 14 Gaddyrelsbsdy UH. Pat. No. 5,604,231 to Smith et al.;

pyri 4 £1:: U.S. Pat, No. 5,616,716 to Dull et al.; U.S. Pat.
(BE)ﬁlEl_% %[11 ?egd%g%émgm -am no?3- gyrl di nylo) u3 ebﬁt en- ?

[ - a¥a. 6663, 356 to Ruecroﬁ et al.; U.S. Pat. No. 5,726,316 to Crooks et al.; U.S. Pat. No.

(33 Ezjst’é(;fr% qlgé Mené‘heﬁf?g\j‘@ 8%y, No2% BT H@HavtidY hil; 7.9kt No.

( 4E)6,397,361 toyDullst A15-VBO STHIULNY0)99465 B ion andWO-09(0700. The

EJ)Z/ rRl)f?nL{eEOQr%/% @Eé&ﬁetlgcr? ra?ed hergm by reference in their entirety for purposes of
( 4E)providing cll;dlosﬁre (oﬂreawsm@tlt‘f: prlpplmd@ﬂlww jn.carryjagous the present
?TE)qg‘ﬁ-mﬁ%nt hyl - 5- ( 5- am no- 3- pyri di nyl ) - 4- pent en- 2- am ne

(5 1 sbpt opty SyPRYCYRpAs ey inapcordgnce it dh geset fcnton fnclude
( 3E)mdthninetimerypelcofrpoimsio Reprsseptative preferred compounds include (B)-

ri -(4F)-N-
(il PR phet s Mo g3 putn: Laing, 09 (45N
( 4E)methyd-Fe8-pyridifyl X 4-pansen-23aine; (m)ﬁiﬂ)ﬂ?—memln%@rpyzdmm frpenten-
( SFEI) ?rwg? ;({Qél(b tl\g %eﬁ{yﬂéi St-xnét90x§-3]&r1dmyl)~4-penten-2-am1ne, (2R)-(4E)-N-
( 4E)md%hyi=ét(51—3ﬂeﬁﬁxj 5-pymduﬁyl)c|43mtm~t2l‘ﬂ}a1m<3 5y 4ErNwpethylp-(§ent
en-2- am ne, (4E)
N- et hyl - 5- (5- ((car boxynet hyl }oxy) - 3- pyri di nyl ) - 4- pent
en-2-am ne, (4E)-5-
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(5-1sopropoxy- 3-pyridinyl)-4-penten-2-amne, and

(4E) - N- net hyl - 5- ( 5- hydr oxy- 3-

pyridi nyl)-4-penten-2-am ne. Additional representative

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

met hyl - 5- (5- cycl ohexyl o

e, (lggm)op@éé)-py%dm-ﬁxy nten- ¥-5m51§,y(5k)44ﬂ}’k?me‘%hﬁ g%-lsopropoxy-S-

cyc tea-2Pkihd] JI\D-méﬂlj?lemS&ﬁtro;’G anino8;pyridinyl)-3-buten-1-
%9"(%"*4 e a2

yr aping, BE)- .;?fétg%/ éﬁs-@g— ?F;ﬁlgagg )&llmldo) 3-pyridinyl)-3-buten-1-amine, (28)-
( 2 R)(4]§)‘i‘@neﬂhkllf9365%mm}5)' PHRRAYaiind) PR) G B)IN-Jnethyl(st en-

( 2S}>¥1(lmﬂ)nyll9#‘r?é¥tﬁ%rP amines(4E)Nrnethyl-ihanBey Py Emitin Dt prpiep-2-

o pmbertd ﬁ l@ﬁ@éﬁi@g- f—%ﬁ%nlo -3-p yndlﬁyl) -4-penten-2-amine, (2S)-(4E)-N-methyl-5-
gt e?ﬁi-goggpqx%-é-oxe%gy&@g j%n(%gn qurgl)r(lg (31‘3 I\P}ge{hdl 1 Eg %obuto?;y 3-
et hylidigy 2)(-35b1(télr -ChhBe qpl;»qn&ie r-&(lpwmsdpymuin)/laé.-unennmﬁe (4E)-

N- et h
(. SRS By aPig S i, G s iyl Festhyitio3-
(2S yx(l 'N‘)\Hﬁf-mﬁhiﬁ @'I(T-Snethyl—S-(S-tnﬂuoromethyl-S-pyr1dmy1)-4-penten—2
?%g)agxgngg?ig)&mﬂw@% _(%(((: 4 pl?o%)% pyndlnnl)-ll-pentemz-amlne, (4E)-5-

- -(5-hydroxy-3-

I s rons v
3- p)lDVIIldille]l)y‘} yenmnﬁeqw% @ddgwpﬂéepreéwuve examples include (2S)-(4E)-N-
( 2R)yekifh3- E%ﬂﬁhé}byloxgﬁp@n&ﬁyu-ng&h&tm}le @meuE)CNmétb)y}-S (5-

4- pent én PreBaratl

man ﬁWOhCWIWrW@H@)ﬂ@fn%@%£&$M Yy peethyly %{] sphegexy-3-
des ‘bgl‘ (g@‘iﬁ-‘bﬁé nfthD-fife, , YR E)Qt-hﬁﬁlﬁ-y(SHih@M-%beﬁdiﬁyly-afpynten-Z-

For t he conpounds can prepar e

pal lemitiey (@S- @ERNymathyl-Snét- ﬂwggonhé%?&)r%l’v”&fllygﬁ %Ffsﬁgiaf“&“e’ (2R)-
ha' ' (51 uEl@th?l 4 st@lﬁ@}opﬁénsﬂ)ﬂ f;@ﬂmhﬁ) -NpHen3Darding) r(zg)qm)em

stituen

he protectlve
obt anethybS -6 (rahioyorbpnoxlet-Byid ) -4nenters2-aming. GBY A5 ﬁmetﬁyl 55

a' kB(A B1bBphe f.&ry??, ViR 1P EEADTAiNe, @"S)—Y@)N—ﬁéﬁiylaﬁﬁt(&
partl u ., certaln netani COtI ne- t%\?_e COI’T'SD(5 3_

cancwmq&ﬂﬁwﬂé@wwwm&ﬁw%%ﬁﬂm?%%
Su b%& @feﬁ&y -9-%&1‘ ARA-4 Yenten 25405, KZSN@-N ﬂk!thylcb @E(S-mdolyloxy)

a o-substituted pyri
t 0 é -peidlingtt-nentersd-anipe.cgd @aﬁﬁ)ﬁ\bmﬁéﬂc’i‘ﬁdﬁ'“ES’QIYFPQ‘Y)a?TPYf‘deD'
ol ef,i ing a protected amine functionality
(e. 4‘gm§€§%ﬁ§% ol efin provided by the reaction of a
pbthalimde salt with 3- hal o-I|-propene,
4- hal o-| - but ane, 5-hal al - pentene or 6-hal o-1-hexene).
See, FHafRmpeund Preparation O g. Chem, 43(15):2947-2949
(1978) iheiindVBd Ghickthe @)-metahicofh Q& und$ désoriiRe h&dil are
(1982)Thel n anotﬁef eﬁ‘g%) n|’L‘=fnencto egtﬁ% c%ounds are
syymmmuzwdwd euriash Fonerampleghesompppnds gandspgpared b the

‘ a%ﬁ}f&dﬁﬁp r@aﬂgl & %lﬂgééﬁnmf @h S&%ﬁﬁ&aﬂéﬂ dndl 8 termihaIbléh containing

ronopy %ﬁ{ dine. Typically, the
t wpeectsfl aping sehtifvens, remeval ofthaprotective afﬁRP @tOthn a pyimagy ¢f

G@&%déﬂ/%mel %fi%%éélbag glﬁgatfo]ig 1%))v1@e%jseﬁﬁxti§xj§ o?ﬁertﬁiy amisb. In

97 I nvol ving a ,
parucular, certain metanicotine-type compounds can be prepared by subjecting a 3-halo-
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pal | adi um cat al yzed coupling of an olefin and an
aromatic halide are used. The olefinic alcoho
optionally can be protected as a t-butyldinethylsilyl
ether prior to the coupling. Desilylation then

produces the olefinic alcg The .al c I . o

c obsiinisdroptionaliy Senbetituiety S SomBITYt b Hlsubine pgimidine
u §61ﬁ‘&)u£&]ﬁ atpﬁﬁe@luﬁ’rf-ca%lﬁﬁ&ﬁﬂd B réRtiod @inkglan blefitlpdsesding aﬁ;ﬁrotected

Chem , 15 35: 4334-4343 (1992
t hremarﬁwmh%qﬁéﬁwu%fmﬁm&ﬁé by tog ¥ eé?:ﬂ?{} 8¥%%"&ﬁla§j %aeﬁé‘)( with 3-
af¥h-1- op?csﬂeﬁé hIhHlBﬁ%u&h@stnam ﬁuﬁteﬁeolhyham;t-hmﬁd) (Bte,Frarlkleeal., J.
(o40)

a h usi ng met hanesul f on chl o

6 et LB (O1B: SRS 4 O Gy 733055397
gﬁg%pte di spl acement using amonia, or a primry or

S dary am ne. Thus, when the amine i

aryl dlolasather Gmb‘lﬂ%?néﬁlierﬁo@?‘“ﬁ‘fi? %Wﬂl&w@y c?r}goﬁ?%’@ﬁﬂ °F’§m°
mﬁﬂ ?%Qch a\é’@%emédiﬁolamtm &n drSmatichalidepsuyth asmmemspyeihma &r 20
met hy

am ne or_ cycl obutyl anine, an ar sze}tUtﬁg
oi@bpmldmes'lé@@‘ﬁlb’athy tyRes Gf@racesss ¢t dorthan ﬁfﬂ&% [0, frgem., 43:
r %gz %ﬁﬁ g@%@%d MaleR eSACP rb;lg [OheATUNS36516397 @sz) mvolvmg a

e or pyrrofidine, an aryl substi

0 pdiadmmccataéfzcd cerplmgef ﬁbolz%lrﬁaé ah Homgﬂcd\ab‘%ﬁ aaeelb‘feé é‘%%‘Fﬁnw
r gﬁ{) ?gﬁkﬁ&ﬂg\éﬁl %‘ ;ﬁ&éé@é&s a%&?ﬁ%&ylsﬂﬁ'eﬁﬂﬁpnor to the coupling.

3 Dtmbllaybn themprodiges tﬁéq?lgﬁxgu Wﬁl},'ﬂ"heea)igogg}tcgqﬁepsag@ product thenis
! 6@ 88C0dm @ al., J. Org. CF
1° oc%a @ﬁﬂél%%g t?]equ'pe 043’;5%%1&2%% gﬁ 4- ol , * e e
43 351:8433‘}%343 (h%Z); i yﬂcqﬂ[y th@al@gl;p}gppdegsﬁgg@;ﬁd@t is ponverted to the aryl
T Fllﬂ%f(tﬁ{éd %fc uc E;é%w%h ?fhe Ql@&iﬁ[‘usﬁlg%ethanesulfonyl chloride or p-

tltute ol efinic al cohols, such as,

1 toldenestylfortyt ctﬂcbru!g,rfgllmeg drimesylae @|tosyla@£ﬁpb@ﬂﬁﬂfé’ﬁalg ppmonia, or a
,g;a,}, é}!@ﬁxﬁy e 2THu! haRhor@gh aryl substituted olefini
10 I e yI's %m%anrg&ués‘{dﬁgﬂ{e%g%proce%ﬁ]esa%fsu}a}boi z;e lc

prlmhry amiinetcompaved ispravidediavhen theaming)is aminan guine fuphey) |
tdn & §eBbndBYAmi di

Ol Blnlct LA ARRR! dnar Gl leB Yl 25 Lfnd@ dmine compound i

ebroaidcd, aBdwlient thedwinky is A se_cendaéfa@meswels@)d!meslwhﬂ@mwmhdm’

( 19?@)0st1tquc{<§ ic {t)@xry' c@ﬁnﬁ&fﬁ@ I1ssp1'@vr1<fi‘edCﬂiﬁ'n’:r‘i"éﬂrJ:s):!n’ca’clve olefinic

can as enantioneric mxtures or
aalcphuiﬂnﬂudmlt-peot&mlgl |5|=hemndépl i-bexpn-éml,égnqﬂpyé-?»-buten- 1-ol, 2-methyl-

3 ;’Fcit Srfdzidmgtpe : Iﬂeﬁt@ﬁ l1-361 qq}xéﬂgﬁ -4 ggﬁt?}gw %5&‘.&-4—01 5-methyl-1-

nic amne c en an
Ohegténd-ol, &Itrle;liyl-i: rhexen-24ob|15;mesipd-H mgenr?ml,bﬁhqun-%gl g fgnethyl-5-

iS reac at e o N
s Sl t‘{he@g:w ugym efh%][]SU%Et fape 61%%111@%&0%815, uceag 1 1 til1ﬁuoro 4-penten-2-ol,
" ea b prepgred tﬁdmhym!mxyaﬁ,zaaﬂwwmoé ehdtaéiylémneﬂa/ilsylpne using the

subst t ut olefl ne
SR o RuSRye ol roy R ZERR 3816 41 S MY B from
aﬁm@ﬁﬁwm@ aihylsterciny dlﬂylwibv)tylstamﬁasmdheanmes@fIsmhara etal,

2%’:3%%%%9% :Lgﬁt% 9?@@0 % r?g%‘ﬂﬁ a93t) Y y 3 : C k 1?% gﬂélbw ?ptlcally active,

Olafdies behised WS Ehadtidmelianiyytes m‘lammre yetiauenyio orldsto prayide the
such th thos rou

ur vive
c hepei e Bty SIS BRar gt S SRR flind LiboblEFhen an
t Iweﬁhmnyncmommm ds@itthaltyd p&bhcé,ns:teabtedjmth angranfagic halide, an aryl
preparation of the aryl substituted ol efinic am ne
compound. Alternatively, subktituents such as - OH
-NH2 and -SH can be protected as correspondi ng acyl
conpounds,

-
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or substituents such as -NH2 can be protected as a
pht hal i m de functionality. In the case of a to

di hal oaromati c, sequential palladiumcatalyzed
(Heck-type) couplings to two different olefinic side
chai ns are possi bl e.

(EyibrdnreBerents s e ey L bty e be pragertd to an

subStitadedl olefiti€ B8 compound by reductive amination (e.g., by treatment using an

e o AR Pk M TG
Vﬁﬂg%ﬂﬁll @ﬁiehng I@»a ?@ﬁi&ﬁl-tﬁﬁdompbmds: Typieitlganbstitmgitzesps ofsuch 3-

e R PR S A MBIRTP FoUD Sa PP SLORRE Y fhose
CQHQJuSeds gt losy16IElorkte aﬁdﬂﬂ&h}llimﬁhédmﬁﬂbaéam@wbﬁdiﬂldnmbﬂﬁnenced

pyrldlne - br onp- 3- |so y|d|ne un
it O prepuan ey R wpoig. Alfgatvly

t @hBstiRuitOXKE ad 1031) YNHM@ tS¥Céan by p@te@idﬂ) as 65yt’esp6milﬂgya,cyltchmpounds
types of procedu t fort et .a

J Or eybgituqnfsctieh agsh %R‘Q‘F%tf s phaliide FgRfatg R e case ofa

J difelofroniehi€ %quﬂlaﬁﬁﬁ@uﬁﬂ-%ﬁﬁzeﬂ (Fak-ipe)kodiplings to two different
palladlun}catalyzed coupllng of an 20 olefin and an

aolfigiciside ghains 3 pBlised. The required
N- et higl ondlebdirhend) lﬂﬁeqmyﬁam@mé iypéconﬂfbﬁﬁd%@oé%cs@ﬁbﬁﬁclﬁ&ﬁde

‘be synt hesi zed_as_faol | qws: lgg&éczl al | avai |l abl e

Al Sesh 3 (D N BRI TROR el 2 A e B veing one

S)é{'}ftlthﬁ@ 'aﬁpr&d&ﬁ tﬂe 15&9 c@@oﬁt&ﬁﬁh BQS}’MhEJizeﬂ ik @&dﬂ%iﬁlﬂﬁlﬁ[ﬁh@xy in which
oride’in dine to VAR enten

p thegidgehanay- msmlr%%texﬁbwfys%?nyl)é&eﬁ% é‘B“‘WS epupled with the 3-

Msedigtnted %Ihal%twbsnhit&l@yﬂcﬁnﬂ-llbrorrgel?,-ls&ﬁ&jx&ﬂﬁaﬁ) ;unér Heck 13gction
resulting tosylate can _be heated wt

mepnejtica; oflovies by fegopel RE e feHyHioRYAbAR piokoling %@P Typiqelly, the

t feﬁ of SPkinS saﬁblﬂﬁn v braaﬁet awrﬁ\arg e, 4380947 @O alYN. J.
ol'a et at, Che Chem Conmun._ 21: 1429

( Iﬂmak)et alg a{nOrgbé’heew |46§€e9é (%%2} inyalyingp pajladium-catglyzed coupling of an
HisY GhL Lt on‘?aftlc‘ﬁhhcfe%fetusé?luf%l redﬁﬁx@@ﬁb@dﬂﬂﬂ-@-ﬂtd&-ﬁ'ﬁdkycarbonyl)-4-

tetrahydro uran to yiel he si de chain
Npeaseri3-pmige eqnéwetsmslens@sgﬂé @lbwﬁw))commsr@ﬁ% frajlable-praten-2-ol
Tli‘%ldha{ EhcaHES Ebhptng 4 aR04EtkEyRBesi€nd) can be treated with p—toluenesulfonyl

rono- 3-1 sopropoxypyridine), can be synthesized b
achlendd in awidina e yigidinenterre-o} priptusgesuifopatspareviously deseri

3; N?ﬁlge& BED n@ﬂﬂg& Jriy fl 181 IW?%?Quﬁﬁe e fidg tbfateldn bJ"iQ:Ht@& with

mol’ar €équi val ent's ota33|un1|soprOEOX|de in

d eycesssnghydaminoto yiekd Nmtm%n@m@ angipe; €igiphe resybiugcraning, sugh as
¢ 8¥Xv%tlfl% ngnt%éd %&) NAGREYAL] £ichga. sbb, @he§{3 é‘bﬁﬂu}g bf‘sﬁﬁ {1584), can

3-i sopropoxypyridi ne.
p be pl;lumu itapugacd fith 1 Bmuntay e@ivatonis o8 gidey-bytyl ch¢ar1@n¢t¢ mrﬁris 18
e% (?]fgréa%{& kgﬁlg gifl%&?lgblg el ﬁ%f ﬁr(%ﬁq)uﬁﬁyéamohﬁy\@ per(tén)-z-amme
b frhﬂwo-sitbsmtnmhpﬂeim)(e g.s ielatpme—ﬁtlsqmqphxstpmdmﬂ),l cag bt ynthepized by at
C qa qweglfg%g{]rg&tgst knodl}g 81%, ir&ﬁm, j f%iﬁfoﬁ%ﬂﬁ agd atgl40° C for 14
5 hbure with 2 coliar n@ma&tats of pnta;slum uﬂgply:p@@@mn dbre@ptpya@,l m\;he presence

t
SabRefi g Pher Gy I REEAS o lind i b SARA ol it 5
S behmors -Bygtomxigeidmad. scdhd Wepahtinn of & bmnce%riseprgmxypyndme from 5-

hypochlorite. (iii) The resulting
3- am no- 5- br onopyri di ne, prevV%ust descri bed by C. V.
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Greco et al., J. Heteocyclic Chem 7(4): 761 (1970),

can be converted to 5-bronp-3- isopropoxypyridi ne by
di azotization with isoanyl nitrite under acidic
conditions, followed by treatnent of the internediate

dlazonlun1salt wi th i sopropanol ield 5-branp-3 19
BRGSO i Ao I AT (s B P B PR o 5
oﬁ:roﬁfogfc@tmlm?ﬁd b ARAtRARA ¥itA YHibr tﬂﬂbrﬂ@,d"ollowed by reaction of the

N- net h tert-but oxycarbon

en n amn
c ity afe a?“g Filorile S0 ARiepH AT F’? @ il Ei 52‘§°‘E°mi?\t}5lamlde
USteDBuddy %E@Aeﬂ 8} COPIGrbovlek 419 J. Wetelqcﬂﬂb eh% ﬂ@l‘):ﬁ&ﬂ(lgﬂb i 3ubjected

oo rsdion X EBER Bib S RS P A R i

a% o@ﬂoﬁef(ﬁf) TgQreE\Qéﬁ{g% 4nfind.5-Bloghopyridine, previously described by C. V.
%? tert- butoxycar onyl )-5-(5- |S$Bropoxy-

$ Criborspal ditbaorsetie Gl 24 751 (10T GIaERl b erpyeriod

t ?Jogrnog#&gﬁmrb? QY tizR 1o Wik lidoRkEy]Giitte RindeR Bcidli€ conditions, followed by
acc treatment with 30 nol ar ggU|valents of

¢ e gtimeiesof the dntariiodiats disomug ok Bk isgproppned to pIy rermer-
(AS'c:rgro e: Prielpa l‘lddﬁl?dléa%ﬁéd’co'ﬁplﬁ'%r g-'bl'*ﬁ(ﬂo)-'a‘-fkoﬁ@ﬁ&;ﬁﬁn&me and

var | et of N net koxy .or
5 I\bmyth:di\;r(tst-bgtpxyswhwk)%ﬁﬁéwéw lsaﬁ-ﬁ"f?é §“HP acetopifiileyp) e

te %ﬁ’%@“ (gj b{; WIE% b bgbl?s@ th§1'sﬁ]ﬁ Jt M indlel % PRAlaQfum(IT) acetate and 4

reatment wi t'h sodi um or pot assi um

2 @0k %@kpﬂ@lzlpmspmwwp@é@n A fe sanedayt Brheating the components at
C Qi 20 1o C%ﬁggﬂﬂ@(ﬁﬁ Nln&'fﬂyl-Nl(fbﬂadﬁﬁk?&FboﬁﬁpS’-@S E@i‘époxﬁ%-

conmpoun I‘OX

pvmcﬁmyﬂM B’em?np?anm maml ﬁ%th% @ﬁ-hy@xwfww §roze@tan&ﬁj°up can be

lnbgsgle@b aﬂne?&‘@ﬁi i dﬁlﬁ@qﬁh‘ﬂéﬂd dTerifludroacetic acid in amsole at0°C
bro %%Eﬁ(ﬁ ine wth an ol efin contgaining

s exaffoh@d)-bihm -ipqpropNAHAYEginyDrd-ppssi spripe. (ﬁvarxaw@g}\l
HF“C 5 L $ ’@LL 8& oL ?1248’6’ B ODdinPApddd- o @Sikdstald W aiRB el b1/

can be converted to its
p dtbm:mune@m ﬁméhlémqféwhnﬂfl‘?ﬂyI(’eﬁmé'iﬁatﬁ‘yntt"fll@a?t’ﬁé‘ﬁpr RRtgspium
t
¢ ofrkpr}:lli%% %logdl%aﬂh Q@Séﬁécnt 3258 Joﬁ%ﬁé afMd d@fﬁ%ﬁ%ﬁ r §S4§ e
( 1978) Inanethéxembodimesitaicompound such as GEYN-tepilrhS-(5-methgxyd-
( LA NI Ghifo BT bt AinDA Y BABFRLh hofPBlaRG 3k 5-

an aromati c e are used
h atmmsmoxymmﬂnwﬂu agiole8in c&sﬁawmc@dnwhew Bipetiogplity 4-

erﬁéﬁ?%lce?lg ﬁrtdéteﬂrcﬂjéa n 'Egﬁml afi@he ?ésmlh@ﬁymﬁfﬁyf dlédhol intermediate

8€LY entHertog et al- cd. Trav.

Chanhe d@ageﬁe@sts @olasnFsuifoguEgpter, W@b)b@ﬁ’amt Wigymethgamine.
DBONL LRl {/Jf%éd]ﬁgse?fo% 1Py, EHh A BNUSOR! CRAH Uo7

prese n ce O oppe
P98y anf 524, Mlek a bl.,t/h@rg3Chend rﬂfx rsa%(dm) divakvingia rpaléadlum -catalyzed

seal gﬂ%&{?ﬂ r?z tube anaaltromcf.qiigggld% o Qed; erilgf&rsﬁ Lglteﬂ ('ﬁﬁce 5-

ypyrl € resu
mbtdfrm(ymymbmpmeqas synthesmﬂ ysmgamahwdokpgy Byulg to that @gqﬁbg@,by H.J.

e Hirtos gt glales T Gl ity ST T 045 ety By ki £5

( ]ilbiorﬂopyﬁdlﬂé witts2.5 molr ergltvaleyts of sodmmn&ﬂthrﬂg m)dry methpriob inothe
? %{'els%lg% q Bcgvgcﬁf ﬁ é)‘? w% tﬁ'ee Zgg ?)(r)orllﬁop 1dme }nr a sga ed %lass lt)ube at
hesgei Ogpr uhbowmpmﬁmﬁémmo a-nsﬁmkxpdmgha §‘be tesmfelgeﬁt-brme}?:C
for 14 hours to yield 19



5

(4E) - N- net hyl - 5- ( 5- net hoxy- 3- pyri di nyl ) - 4- pent en- 2- ol .
The resulting alcohol is treated with 2 nolar
equi val ents of p-toluenesul fonyl chloride in dry
pyridine at OC to produc

mqﬁl}gxygn(ige,,péqvm dgsc b}(ﬂﬁ% (!)\L I%nspgﬁ{ - O88. Ghem. 55: 69 (1990),

p -ch@bd@npled wam tenTilGI ik @&tbhﬁile-nieﬂiyhmmdl :Aflev/v) Bing a catalyst

treated mnth 12 |vaI§nts Ianlne S

a
4659psiting Bt el waqH@q Aetedg mo{lfq/g Hh?‘% i e réaction
etl@%ﬁﬁd oﬁﬁbyﬁxe@tﬁrg&l&] déﬁhﬁbneh@ i sﬁﬁiédigass tube at 140° C for 14 hours to yield

N- net 5- net
Sy Brban BV ot o Soeeniiwolsghol i trted wit
I 9 rﬁélﬂmqﬁiﬁ/ﬁéhti 6F pHERikne oYl chlGridsiih Bey pyridine at 0°C to produce (4E)-N-
ert-but oxycarbon

. DI- ﬁl@)’? g'&?fgil-eé’f)@h% Py 4Regt e%-a%#/é to%xﬁ_gsulitonate %’he osy1§e intermediate
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MB§ fReated Rrifht1 20kl Baurateass bOmythylarkiné -0 Maucbup smutmn,rcxoht):mmg
-4-penten-2-amne I's prqoduced. Thi an be ed in
asg@lég@alaiéﬁf? ethanplas p gorsqlyegifo @Weéf%)rl‘iﬁ@thah% thex3.

depri@hyrd-pehtdnl 2ama Wikh 3t5hﬁ’oroxh@fyhdxbws@maém Bigbk coupling with

?&{%;1%%@ 2%l e?ltg)rql[cgreg %ﬁl?é%q%g%g};m dgr condltlons described above, N-
b%eﬂjyﬁNV(‘ie\‘d-de&&kﬂb %?} S5 biembBEFridingdi-PentenSi-Ahinals produced This

32%?&41@551%' ns&;?quue)éq I%et@l?regctlloxkl) sv?t (setg}r%ne ang %eprgtlégtgde (qeu oval of the
( 45%—511%!5)&6&!% g'im[p? -af BesEYRA Yo GbhYy) 30 gmr(uﬂm—)ﬁehiyr-ﬂ-{p@nms-

tically actlve Jorms ag y%
e s - PepioE- 2 HRe SRS SOurLi Hith Grstyibenzene, and
( 2D sedutf) deProlBidny willZive AMIN-indihiiys-)3-(4- 'pﬂ@ﬁleﬂﬂnﬁpﬁidln%@]rmpenten-
can be provided. In one synthetic 20 approach,” the
| tamdpe-t ype of conpound is synthesiized by coupling a

hal o sgbsdait Atki@SifoRNd df@brfhﬁl aryl 3utRtiRE0 BYFihid ki Rie c&hﬁdﬂn@nsuch as
ol efin possessing a chiral, secondary, al cohol

f (AP methyl-5- p@ndmyl)-ﬁmqgtghzgmglp caf, hejrpViigd.Jn one synthetic

r %ﬁﬁrﬁécﬁﬁh@ﬁﬁ&'@ﬁe @F&)mpsﬁlﬁl i§ 8sithbdided By Eduiphigd a HAYO-dubitiitdd pyridine,
al cohol ™ i nternedi at

( Brpormorgyidise, it pledh Agspepsing g difelespoendey aloghol Gigtamelisg (2R)-4-

t eﬁt&rﬁz-ﬁp ﬁﬁcﬁﬁﬁ%@éa@ﬁon%on&@n’é ere sdshififg i@l Raliay1 alcohdlCh
IS subseq uentué treated with nmethylam ne, resulting,i

t dufgrmadiate JBRY(AEH£E-ByrisinyD i Repten-Awhis sonygriggto its cortesponding p-
c Q&iﬁ%@éﬁifﬁﬁa!teoégter, BhRh ‘}@ulaééqueh%éaiéﬁ &th Heﬁfaﬁﬁﬁ%&ﬁ&gS&fosylate

Frank et "al
( diplayementivirh inyersioyefernfiguration. Tymcallm > tyes ehprocpgures sshigrh in

l 2.
W%h&nﬁ%ﬁ#?’é BheicpRi Asagwrnm} AlYZ ?‘Mzﬁ&é&a‘? bi. mgo,cg Ché. 47:

aromati c an olefin are used he chi ral

s |Sa|%5 @982) imvolyingyp palladim-estalyzedytoupling oben qs?@wrhéleﬂe@pd an olefin are

f |
5L Rl DR e AR 08 i
C@nq;:aiWQR)ﬁﬁ)-mpny&anv pxige Grergmersiallsnaveilablei fenen Blnle Chspisel ¢ampany)

Sl B S oy L RRRERGE  pe
Kab' to/416T @nising thi. geweral Synithetiemethedolagy of &5 quq@gg@ggps J. Kj Stille, and L.

( fRS{ g?&\? Satit eg q,%ﬁsé’s %%?g&)ﬁoﬁfﬁgj (gﬁjj‘l nten-%—ol 'Elg:reslulhng chiral

s aloplet iSEBdb_]tQDedaZO piBlokk regstion With3-hiotriepBidinedmasgipnitrilp-risthylamine
acetonitrile-triethylanne 20 (1 1, v/v) using a

catal yst consisting of 1 nDIeszpaIIadlun(ll) acetate
and 4 nole % tri-o- tolyl phosphine. The reaction is
done by heating the conponents at 140 C for 14 hours

in a
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seal ed gl ass tube, to produce the Heck reaction
product, '(2R)-(4E)-5-(3-pyridinyl)-4-penten- 2-ol

The resulting chiral pyridinyl alcohol is treated with
3 nol ar equivalents of p 5 toluenesulfonyl chloride in

d d 0 C fford
1P oarig & sy cqpeinng B O 6 PORGUBUDSPERe il 4jucle i

tBlS}l RespiiRd. Q‘h% RGLHoN & cﬁ{l’é By RhtingRlcltyhpdiente atA40BC 462 %4 hours in a
agueous sol uti on, contalning a
otshrlprglassyibe, toproduse thedleck Feartip Bkt (}(Pégfr?)(yéypyﬂémyl)“"?m‘m'
”B}-ay'theiiesﬁl%ng Widafhyediny T o613 Rated witi B Adlar qumeatsmfbar ‘

manner, the correspondin ary | su i tuted e
ariplnencaiiaryl cilaiide in gqy@ygq]gq-pt g5C, to gonti the tosylate ?ntermecrlllate The p-

( 38heresimbndtt GRY Q)h%at&i'\(naT holsH eﬂtibalenfsdf %ﬂ@lﬁm&e&% B®4 aqueous

can be synthesized by the Heck coup

3 selum mwpwnaﬂmwf ﬁh@ewémolmnt%rwed%@ﬁﬁ%“

-g yg ehten-2-amine.
(4E) 3- |nyI -4-penten-2 I s copverted t
its p- {n(ﬂ @newdgrgagg S‘é’é"&}“@é pleghpic argine enantlomer,
%Nzls %ﬁg )OBI %ih?ﬁﬁfgil%dm}m p@ﬁtbﬂ-@-hmﬁb CRNBY synthesized by the
fared fro n1& &# ”g
) Hsek pcynpbm@féahr@@pw@wé\dé Si4rapntgRrdiol- B¢ wsuting intagmediater(2S)-

CQQ@SI 5 ar |! b}e! % ﬂ?lntéiﬁi-ﬁg is@orvertdd 8 ﬁgﬂwm%néﬂﬂétﬁ@w&cﬁ 18 subjected

t hat d reparation of

( 2®metbylpaine displagement. Thesirglpicoliel@S)frRspipnarnb iy eREedfiom (S)-(-
Légﬂg)tyﬁge Badegbomérmﬁvm% froﬂ:r Alhhch%ﬂeﬁﬁo@} c@ﬁm; usidz a

apprcedishanalogeus tq;t@pﬁ;l@img@l fgrsthe preparatlon og (ZR)I E pglrt]en-Z-ol from (R)-(+)-

( B0k, 10k g ) ma1. S. Hegedus, J. Org, Ch
S’QSKNF%&%E e?g%&bﬂggp?eaﬁgr ed by SJEJ %aagt i ng gge - rg e

356612&8%198& ituted pyridine such as'2-anino-5- 20

br omopyrd,ghis ér@!lcﬂ d#u&hco%@ﬁﬂd?@é GERRRRY- 41(31(63amm0p?frldm)yl) -3-

palladlun}cat yzed coupling reaction with an

pdwiced siniee can by preraesddy sd:mcﬁeg % Yrhvle-pubstitnted pyriding syehapg 2-amino-5-
N‘b%ﬁ{ﬁﬁll did¥ (adar] ?:H tﬁ&nﬂcal 0651%)9@5]’&)% Baflliuml Bftalyzed coupling reaction with
benzo Heck

pr ot ec grou romthe resulting
r eaotefio possyssidge pmtsaetnd woine FiaHopRliy, isychiae Nty h- @rputen-1-

a%&?& rrigg @F Bﬁ\z%g Y)?néectnrlﬁ gﬁ'%u y’1:‘}'0|m tlh% re}s/ult)mgSHeck reaction product can be

bureraovell bphatieg Witthasuedue adidioeiie( HN-Pgthiet-Sr (6pminopyridin)yl)-3-
N-IRh! '1Y {'% nﬁ&{nmtﬁ}t %‘MB&HF 1-NEAbuRS- 1%%9&%%% be
utene wt

by rea rono an excess
cqnﬂnndbﬁmmnmgymamunbmuﬂwmﬂhandﬂﬁ%ﬂgymﬁgwﬁhﬁﬂhﬁmnmeFH%FF

b rd?%?%%ﬁr@&tbgf %%éégﬁég ﬁf %ﬁ%l‘g tc%gorl]atgfe\éfgw%N-nrethyla-buten—l-
C i Tikatmieathof the intteydompbindwithdenzoyldhiorifoin diklorpmethane

t t
c o e B Ui S el R RS a0
C (hejpxatnitds descrlbed herein can contai'n a pyrazine or
e e A
Zprdveddﬁgslrmrtetklixlnﬁasagav@ amt (Buirgpgan Ritent Ne 0336110 B1), 2-
g\éﬁe:ﬁlbf lemi #mﬁ!hdlgayr‘fwaz@ @5@11%%1&9 %ﬂ%éncﬁ %ﬂemﬂﬁ Company) can

N-beebitiphsedwith Netetlyl-NofertntdxycayhonylB3-aminobisartabioagfivet(4E)-N-methyl-
give (4E)-N nethyl 21

21
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N-(tert-butoxycarbonyl)-5-(2-pyrazinyl)-4-penten-2-am
ne and (4E)-N-nethyl-N-(tert-

but oxycar bonyl ) - 5- (3- pyri dazi nyl ) - 4- pent en- 2- ani ne,
respectively. Renoval of the tert- butoxycarbonyl

By E SRS B e BB i
( HloxéarbBhyys-¢ 13azBWDMqﬁﬁte?Szla)nu{é- - R§pettBRly 2R @Gvalef the tert-
uisite

I
NBHBRvigIOoND fiouy v BRSSPy Pt DNt S Capresi-t

P herds-2amnG e @B)eN.ncdﬂ{yl-s-wpﬁmaﬂgym p@taalz-ma @espectively. The
techni ques descri bed n in

pesIs N GRS RSt OB OB ST REb i 3 P fom e
alo6adipdndinblal¥Bidl Mimé\{ec{lﬁlﬁﬁés désd:hBéWM bﬂﬁﬂlhiyk:%nd Y.Y. Chen in PCT

am no-| - butanol, can fro comye
o tpmationsl ApoHET D P21 1P Aok Oy B oRisasbenyD -

l aﬁu&o Ddut8H b Heinfille 6l Usihin¥6iaRyavaidblehydidxl-D-butanone (Lancaster
| am ne and sodium jo cyanoborohydrl de, Q%EL
asisy lpc.) Bpisveatipl frpugiive pminglon (yith pie lgmmsws 124
(%%éﬁamt@ﬁﬁde, iyix%tcﬁ&ﬁxbt%ewrtembﬁk 1. Sokch IO, Syn., 52:124 (1974)) and

di car bonat e. ck coupling reaction escri bed

aﬁmﬁ?’tw‘é‘?%‘6erh§‘§1’11§1!°a¥bﬁ“‘15?epar| ng conpounds t hat

- POSS eSPheQfick @dughﬁé&%&ﬁoﬂ dR&iRe ﬁlﬁﬂ'v@ﬁ )é.léb 8ful P4éparing compounds

conpounds can Dbe synt hesi zed

p s aspasmicsian asgd-eng hetrnsyelerg S‘G?% cammﬁ%ﬁah bt Spiesred by the
C ARAR H)daata'f’}’igd"coﬁ ing-oPh BioRvAetBREYRYNE cobpound, such as 6-bromo-2-methyl-

I m dazo[4 yridine with the previousl

rréHtlméﬂ#éfd“ %1bmwee With the prsviguslementiqnedglefinic amife side chain, N-
Mefefiyl -waeﬁtb%fokyc}a%ﬁyly n@ﬁ@zﬁﬂmé‘r TSI r’che?tyﬁéﬁof'ﬁocedures set

Typi Cal 'y, ées of _procedures se forth in

Fiforthdn &Y. Caf"ranlget ‘.@ Or; f;ﬁ't 43:3294% g]@?S)(agébIg; Malek ef\pl 3. Org
N@h @t 5395 19§2) Hogvl (.F eﬁtﬁﬁ& 1urﬁLZatal 8501.{;3 an 'oféﬁﬁ’hﬂﬂ dd@romatic

| adi um cat’al yzed coup an ol etin and

- el aregised fa theeunling ressten. Tba reﬂlrelgé%b}twgarb@abnrpteﬁedv (Boc-
T I%técaaﬁgge hrflliale%h bOUbRAYFRIARAC vnfh%tsasfigedqld@er;aﬁo

ot ect I nt ernedi at'e can ect ed r eat nent

wtriﬂuomamtlp evidtopeddyce (BN~ I%ﬁf,hyl-ﬁ1(6-@-@@h}dé@elmlféﬁz%[éqwlnmdm)ﬂ)-

P - - - - -1H-imidazo[4,5-
ﬁ%@ﬁ’tﬁfz amhne] Thg rqulsx(te bromo 1daﬁopzrlxd1rﬁc366a 218m0-25mebt?}gylH %nlx r?)zo[

y b)pyrldimp@n tbg preparegin §2% ytphlgbyrhgql;pg g;?»tcbammo-S -bromopyridine with acetic
I
6 Eug %ﬂ(%é@)ﬁ% ablﬁl h{&? dmg 6‘{% glf Tethodsbie%cyplcd dl?ynpe KC ]a)Hbe%/ et al., Indian

py. eqﬂametﬁﬂ(ﬂ 582%%/( 1878). B§-Diwwing-Adromopyridine can be prepared in 97%
o B A b SPAPES BL Sh  a
b hénicd Comp&my)anéLarmasﬁer Smth@n, 126 with t@ﬂb n:hlorlde dihydrate in boiling

E%F’i% i A Bl A8 0 LR TR bR G035

23&1%315@661997)0% 3 n| tropyr| d| ne (comTerm al | y

gﬁlt Ih ﬂflelr ﬁ)ga)mp\/& ‘fl r?%?f B?l%%ltero%?r e’%g‘éﬁﬁgg ({nﬁﬂfiSt er

b diokaln@, -ipshidive lcammou;ﬂemﬂttbe p:heouslwtmhmé olefinic eminp side

oo el N e i

h ﬁisﬂting:B@d—;&oteGubhtem&dﬁtetmmbmiepxoﬁacted with a strong acid such as
di oxol o[ 4, 5-b] pyri dine can be coupled with the
previ ously nentioned ol efini 2Zani ne side chain,
N-net hyl - N-(tert-but oxycarbonyl) - 4- pent en- 2- am ne
usi ng the Heck reaction. The
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resulting Doc-protected internedi ate can be
deprotected with a strong acid such as 22
trifluoroacetic acid to produce

(4E) - N-net hyl - 5- (6- (1, 3-di oxol o[ 4, 5-b] pyridin)yl)-4-pe

h
b e ang emrotiet e Nameib PP RDs-ARRIE pidind) Spsgton-2-
f Taﬁﬂiﬂe'STliH’r@c[tﬁkﬂB brdmdi coiflsudd, YaRtomell 3alioxalopls-Kipaidineaan be

ﬁe?zk@q?%ﬁi@% e SRS R Re 20 ED-

t Reridifichs esfi@£m9lf\y15naﬂ6ﬂ ﬁ-&&dﬁtﬁhﬁ@g’ Ki@xﬁ@dhﬁ)r@iimhane, in the presence of

NN-dlrret | for e.ac tot met ho
R potassin cbonrte B gt cineiSarRics Seffaing I o ol ioky SEF.
( Parifker e'iaBrzonam%acw B QVZQXMBG’(IDVD)I&B@&{@-Z Paihpi@Ppyriithe can

;,rbgﬁmqefpéjrrf I cgqil f%éfa | dg;%,g;g %%%?ECI %ﬂg%@?ﬁ&ncﬁ%kemwal

Sy ahd L&xﬁ@stérs hé3g, mapumtmaea@bm&em Malfacker et al., Z.
Dal Img?%’ler et al 9& rforsch, 34 b:1729-1736,

( Mptpafprscin3d bild23- HﬁéKW% Ay, SbrgmATr YA PIEiding can be
C 3fephed dRoiing RAhE thclasdied dswmed @ Bpvesi7as D CRJ)@é?and N Maak.
descri bed in EP 0081745 to D. Rose ang‘é

an ot helr aasthersrasnnls of2 cemposH Hat Rosseesedd e‘é«*sfé"@é‘‘“ﬁ(’“"’-‘/"k’» the bromo

f usBBbuhd, YobrERE-2 B ANYaI0EL 4-8i6EndID,9 i@RORNY Reown as 7-bromo-5-aza-
7- brgmrrlg 3 3-di hydro-1, 4-di ox(Ii;{nc;l;!IZbyr e

k ﬂmphggnape)mh%cogdeg% with. ﬂb%ﬁf‘:‘ﬁ?“éﬁé(ﬁ?? glg%éhlg neatgme Side chain,

aﬁﬁ@d(t% bitodydRboyD\LREEA-Y-afRukian 8¢ Hebiekidibs. TABTeRdting
SI de ain

NBﬁ@pmcteW@u@d #7400 Sspectedrdrithystrane pcidisugh.as triffporpacetio acid to

Uioateet(i)-Nigfethyl-£echl 30dihydB3?4-Hfé§i‘db[Ql3ﬂﬂpyﬂ=ﬁm)yl 4-penten-2-am1ne
Boo- lE)rot ected caonpound _can be depr.ot ect ed with str

A hoIbIS e KOTRROURS, 7 irome-5A i 0- 1AL FIEKIRGS2 S SiStidhas can be prepred by
( ‘i’r@tm?'ﬁfﬁ?&nm@ 3-athi Zroi;%y&dxﬁ’d \kf‘Mﬁl’ lebroﬁrogﬂlﬁiél aﬁ@ﬁ&as&uﬁ]c%bbﬂate in

di n)y 4 %enten - am ne. ono conpoun
7NN gimsity @nmwahwtmflzgysof@ B’glhcleﬁf Hertl» £ AYqtporsch.
p BE Baf 799-1'%6 (19 98 3L B8 023X FoyRidale bandhe %&mx& fréth AR fural as

2- di br onbet hane and pot assi um car bonate in
N&PSmlbﬁétabﬂMef orrnani de according to the methodol ogy of

F. Dal 7
(197 9)6@%%& oflic Goat °°m§§‘g§§/%h§’|e gfeﬁ%&c%hﬁge%r%g%%egﬁw’

f p@mrqummmds caaée s:alé@@mdﬂwhea@ -catalezed prypljng afjaibgomo fused-
érg @% r GRS 1 Sm RS gﬁylji)&{neulﬁldl'%ii the previously

rea certal n conpounds” can be synt hesi zed

yxeuﬁxaecb@lbﬂmmmm Hda @myzlé@e&wh&if(teﬁ@umcarb@nmwpmé’damme
o TRPRAH ALY Bl B o e i, st
ptreatent $lith a 3Gongrapid; suetess tiilustqaprtie agiffopsodiicidEL-Nanathyl-5-(6-(2-
Y bl £y R8P0 bt oo, o
Herokeor lEaintidazol4, Scdpyrigine Srihiokeen beipreppredthy digating ftbrowme- liH-a

I )
( k@?%@s&]ﬂmﬁ%ﬁflﬁf@ tfak 33048698 G&bldfngAS 1€ nicfhold REHE in Y.

t M. Yutilev,i Ifhnd,a(i@e[rdtwl-lbqedb]lrﬁ dPHBAA (1 98B).SeBromn-1H-iznidapel4,5-

T . . . )
oo bt it BE AT il oy epativel, & romo
piEpmidezb[4§-bipyedine g bé priopaverchyltientB 2,3-diamino-5-bromopyridine with

i m dazo[ 4, 5-b] pyridine with sul fur at 230-260 C

according to the nethods desc®ibed in V.
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M Yutilov, Khim Geterotsikl Doedin. 6: 799-804

(1988). 6-Brono-|1 Himdazo[4,5- b]pyridine can be
obt ai ned from Si gma- Al drich Chenical Conpany.
Alternatively 6- brono- | Him dazo[ 4, 5-b] pyridine can

be ared treatin ri.dine

ik 5P BoeoHe P piemas B R i R akcHbed b P. k.
n?idbleﬂalaugndzak Jidres. nﬁn(a)bat-me@mp kzaebmma,s-%mo@umﬁycan be
e a

2 psepaeém fe 2o ﬁ%h@ﬁ%rgr BT oai-m%apsg% Ehimercipiyavitable
y |ﬂ%‘nﬂAi@McH@l§Hﬂ16&gC&nﬁdg?' &ml?anﬁﬁﬁﬂ'@n&eﬂs , Icpwith inlnéhloride dihydrate

bR ete ooy 8 dedeoht e deoRRpa DY S % ot A Chem
d I4h?]2dy 3b®-F68b (119b¢9| Alt&ﬂatﬁ&lb mbm@@mmmaw 5-®]p§'ﬁdine-2-thml can be

tec nlques descri bed

b
CEped byt 23 éwwo%%@nwgé% g withKr SCRREF 'e)éwous ethanol using
6 nMRIABIO &y ith M € a déscRibda] tVIT, COK iltter &¢ &IhUQMedr&IémtﬂB(ZS) 4906—

prePared bzy heat i ngbémgf)%‘:gl?’rsnP%g’ng&%%“ di. ne romo-3-

S|ﬁﬂdgﬁﬁdﬁ&sggg@ﬁb£qg&;el bed by T. C. Kohler et at J.
em 38(25): 4906- 4916 (1995

2, 3- Di By QWWDWWF’Z”@e et@g%amrlgb simidazol4, shpyridine can be
ca.mxéaq;ia’iﬂ&k PRBrioR Vaiﬁl the SrE@EMNEyinttnfiéhed SlefEIS Ghinb 6ide eHayN-

In rel at ed exanp

o ushh: f‘dﬁ‘&’wﬁ@@pﬂww@- -ppinerThe s ineB os REgpid;ipfgrmediate
C&fh ﬂ?subﬁ&é&% %‘r@aﬁﬁb& “}ﬂacalstra@%fu, s@& wuﬁﬁn&&w@ﬁa 6 kcbt6duite (4E)-

nment i oned alh ne
me-Agihyin- @t@ﬂbﬁﬂﬁlﬂwy@arlﬁdﬁ%ﬁ}ﬂﬂ:5}3’&&%‘%@‘%&’&’?‘?&‘2‘% The

I @dtid doRPolRCE %ﬁioszcﬁh@ m%ﬁm—aﬁleuog@%]pﬁlmbmﬁ@md
to treatnment " with tro%g’; aci d, such

t by plkplaing-tbesarpyionsly dascribect e éH(@E*fZ%5-blpyrldme-2-th1°1 with
Mbmﬁe feind Bre&aﬁ&rh\f b&easmw Jaﬁbbﬂh‘té ditd Wﬁﬂﬂéﬂ{ﬂfm%ahiﬂby r

I njyl)-4-penten-2-am ne. ono conp

6-br o g-apother @WH*WWWW@QIOH:»? PAPM'&% wheg! SB!I"BVF‘? spappatially to
d 23 a%gp‘fg%@aﬁ@&upmé t@NMétm'N%fﬁ%XWaﬁdbhﬁ)lﬁJp&mn 2 amme and

Cri rono-I'H i1 m dazo[ 4 r|d|ne2t
SadotetSon syih CHOrBeRtc PG ENES HE NS guASEA Dhlpyridinyl)4-

?Exﬂ&”f‘guﬁm@ Mg Mogbisfld @ﬁﬁoﬁ%l}i&&l&f@ mlﬂ%ndin@ calWlpRiuced from 2-

br onboxazol.of 4 ] pyri when subm tted
s @qu@r&brampy-mdm«z@y p@ndmawrm iformic acidroradtialin phofesmate,

depr%{ﬂ ﬁ:ﬁ%}‘ ERLA YRl br 42 B&Q}o@ﬁkgnﬁ'ﬁm&zzﬁ)@‘éwm

uoroaceU|c aci d,

(4B usdoﬁeﬂlhwhnbaxs(he a@mmue‘fs@-sgbwt? brpm9¢>9aZQ10[4 5-bIpyridines,
p%\{i)ﬁcﬁr&re%’ls%%lﬁﬁ i s-rigne%lf 0{151 The s the81s of 2-ammo-5-bromo-3-
ronooxazo fﬁ yr|

I ne can roduced from 2-

awmtnncﬂ pmccndoﬁ@n iy fuicdamio¢ (Addrich &h@mml Anyvi This, Promas3-

SPHEIR oot BB DR o US!RNGEL TSR b
2 Eﬂ@rlmwmods acritied by ¥ eKash etal Synthesis, 48 (19PQ), aeive -
P rcﬁ)lg CE6rofho %;‘;gﬁbxh IU{V gl} YB’P Ut }_}g&%(té 2Py brofo! @e@rldmol

are al or the reaction.
sjomtrbaémers“mha@mmano 5- brono- 3- pyri di nol proceeds
fromf | IR Rision'th U
5-bro éjﬁgpn{oox&glgl P]%?Jl%dﬁé}g P OHéygalﬁl rfury %arr?l%e
apregiodsin gescldaedjﬁﬁronmxazokj{ﬂ, -b,]py_lg@negzm)alsg heugsé in the Heck coupling

24
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chl orinated, using nethods described by V. Koch et
al ., Synthesis, 499 (1990), to give 2 30

chl or o-5- brono- 3-pyridinol, which in turn can be
converted to 2- an1no 5- bronD 3-pyridinol by treatnent

i ammoni a. 5- Bronooxazo q% ézp%gy ridine, iso
bymaw Syt Mﬁrtzs’flf-OWﬁw -Biteigg- SHRseqrel Gangy of tie tert-
d eseoxidaetdngl M&ﬁﬁpgeawmldbs @B)Méthﬁlﬂﬁwoxﬁzafb[ﬁh-ﬁﬁybﬁnyl)-4-

used I n the Heck coupli
N Heaep eigs T8, T BOBSAGLS HIpFing s sbesteg o 3-amino-5-
SURSRSP, duid? @Aﬁﬁho-@-fbrdrﬂbez -byeidbne) Bylédadsteaioh il formic acid (or a

R

p%ﬁﬁa&nm%ﬂ hes aesbﬁmsa Tamwsﬁ, Rod] anehil 4hi: n,@-mr(wsn)
be synthesized from 3-am no-5- bro gLgyrldlno

( FndFbseme B?@Prﬂﬂ%dﬁwdi“ﬁt?ﬁéﬁccwm%@ﬁh*‘e‘ﬁ q 45periRpd by S. X. Caier

f Q1. Q@A w(zza} ﬁm@sss\@égm%f tdransahy Aaila8R 3Gk 8 Y yridinol
above. 3-Anmn - br ono- 2- pyridi nol can be made by

bKéﬁFﬁ%?W@ﬁ“%GQmﬁﬁwlechnlques described by T.

Bat kowpltier pdiR§elic a@ﬁffé cdidpounds 3f tﬂé%reﬁeﬁﬁﬁqe)ﬁmn @R Ye prepared by the
subsequent tln(fl%@ | aoride red accord |ng to
P

t Heckioestion. Thuskath brbrpmpfuraf2,3bipyridine gnd 5- %rpmo ol m
AQf A filtine %ﬂa&éﬁﬁum&& Zatalyz%a ﬁ&%h e b hréviowsBl de@drib6d olefinic
em

3-ni‘tro- 2- di nol ric cal Conpa

Otaﬁ’é‘?e sl Ic%’}t é“"ﬂl@‘hﬂ%ﬁﬂf P@O’Wéﬁb%ﬂﬂﬂsi’eﬁﬁﬂ'?ﬁ@%r f@?gé’ﬁl(llE)-N-
AN AR ARSI S s W ridphRCh hie all11D)N-

both br onof uro i ne

o b P DRSO3 S o A pyara el e yidinghpeagen-2-aine
P %sb&ﬁb&?ﬁ%@{eﬂﬁ%ﬂoﬁpb‘ﬁhé t@ﬂ-b\ffo&)t&a%&ﬁd ROSYW R SiMoroacetic acid

described olefinic anmne side c
Nk proyide m%mfthﬂm@@e%%ﬂmdwh %ﬁ%ﬂ-azmmpﬁ @E)PNymethyl-

g 'SV 1@1415%0!}1[2 3-b] yridinyl)-4-penten-2-amine. The requlslte 5-bromofuro[2 3-
Butoxycarbonyl) 5-(5-furo

y|bjpyndlp@mdeﬁ-,brgng—|}ﬁ{rp§nglﬁ[g Hbipyridige pan be made om 2 3 !hﬁy rofuro[2 3-
% ﬁﬂgf)‘ihm%\%rfdtﬁ &IEWMSWMWMW%S ﬁe%niléﬂf BY Bfoﬁnrﬁhgn @rdliRe and

2-amne " respectiv . Subsequent

r epdivm Iblc@fvonawen methanobing slglwérpgﬁmqn (3B-disployg-1.¢rdicyano-1,4-

( EEE\:;) %@ﬁoﬁ@)ﬁﬁ{nﬂg&h%fs?y d rible% 9%?;? b éclyr ne)t/ le Tetra gﬁrog g3 25131?65158
i K87 a,B(DiB)drqﬂ.lrnﬁth)n'ldme ‘and 2,3~ dlhydropyrrolo[Z 3-b pyridine are, in turn,

Sdads fbin Behfo g&&; g%@}{%ﬂ@lt dal ¢4 lﬁﬁﬂt &ga-e%n@m U5x. EMBSssen er

requisite pyr| I'ne”‘an
5-aby Terrokddréngpr §03183 2 21939)bﬂ>)p‘}11|° eohilis dialpcdyeenefdies difopide (with the

f
2= Y bR o ey BN S A8 bt ramplutar D
bmmkrnamunﬂUﬁmmwmmmemanﬂn'%bdmmhvbmﬁkﬁbhwwdmpamd23
(B PS BTRNG SDRN et fom Y et o4 g B C
c ﬂ‘eylmsdt vy, Tdtegiedioh d3t 5695 EIS 8@19m,wlo¢h 1elturmts mafle from lgbdxal and S-

La"s 4gs§r5nhc§1r azug 3}?‘?% ctleé' gal ]I '}Yeger%lyn cc&h%m% 9]5?—?‘51 (ﬁbﬂﬁ)

Fop e are,
made f ]Bmmmated kiihydrofu;qpynximhsnbhy@ﬁpﬂmlmyn@hesmrdal

d b
DR ps58 G RE AARBE B, v s,
dibsth|5aeane 8-diifydbiuec[2,Bibipyridiee {ndi SPHlomdn-é 3 thydnopmcridﬂ B-bddyridine

3-butyn-1-0ol or with 4-am no-I|-butyne) and subsequent
i ntranol ecul ar Diel s- 25
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Al der reaction. Using simlar chemstry,

2, 3-di hydrofuro[ 2, 3-b] pyri di ne and 2, 3-

di hydropyrrol o] 2, 3-b] pyri dine are al so produced from
3-nmethylthio-1,2,4-triazene (E. C. Taylor et at,

e b S A B R S o g

Pay gdseribed bibo¥b) cad be ddapled me the pﬁvi@hl@iﬁmeﬂwneﬁﬁﬂeﬁﬁ%ﬁhmme side chain
(1970)). Brom nated dih dnﬁur ridine

dithg Heckiyocesst SHiypeRt H%O Hiopeives afrssawdir}% etk S-(5-2.3-
ard&yé‘oﬁﬁo@,@%ﬁ&bﬂ}%@rﬁeﬁ-ﬁﬁnﬁahd(ﬁdEmnie&in’ﬁ-ﬁegB

coupling

5 S BETRIc2 a1biwadla}yu?4d18§te@5ﬁ]ﬂwr $igirdreggnt of 6-bromo-2,3-
S -ty @idRre]3,3- b% Hﬁé Gib)ifeﬁ@bt%e&m@‘f&b}dﬁWMﬁh@ﬁ,ﬁﬂ sﬁsﬁdm) RRill provide

br o nat i on - di hydroturo I ne

2 TR G BSOS PR ety e g reaisit 6
abyolo %my&smfdw@bm“m&danwmwm Sbohis-FRehyl 3B Hdinol by
ol efinic am ne side chain

S@%@&@bﬁﬁaﬂ@@bw& Q@tqutﬁal@w thtl @Gprlgg}g%aﬁ{t% éenerate the 2-
d S é/i\é‘n 3. Bﬂ}ldlgiﬁ&jat{d?oﬁe uivalent of dibromomethane. Alternatively, using
I hydro EX

( ,gpgmﬂr)hsgt{x%%o at Sscy(ﬂlzegll:?y lI) Kollxg'ee;1 ctzleg'yn%h %g]mmun %gd2963 74

d '(f%@)’ SRYNYIPrdHcted Dyralif (5-BHomd-Plnetifyl-paithehylsliyRaypytdine) can be

gt AN hopR GO B Gt bispproranifan gl o
1; 'dﬁbl%’aew ﬁrsuuwgz 22(1%11@13 o Y-5iye MhydkbryhetiB)Bbrogo-3-

gégqp@ﬁlsgylgﬁrmygquj%cq%%; hl)/cg:rél?%cuogleerted %y ?rle%(risl (gunc}x ag' gcnd

b rc&?igzr% gc'lgéﬂ&i@f @b Wlmﬁﬁso% s?ﬂtﬂ%éfs) oA t¢@bse RKilepid €nelaftpifto the

t |t
vmcvmespwémeamlv a'rh@rﬁ £7§a1l9f1 qr |2taﬂfl'l§ %ﬁ‘?ggﬁﬁ’é’é‘;ﬁ’éﬂé 32? P(Yflg“'es)
¢ %Eh%'iaﬁlkﬁenm@ ] th%h REBd ek ﬁﬁyéad oBal@okydes) hisedih réudflonORieh the

eqU|va ent br ononet Al ternatively

cmmwlmsthﬂucaﬁwmﬂ I S R L S T L S
?pyfléi}i&st PhesCR 8RR uted Brondned-diifydrofut&. Had dihyd?6pyranopyridines are

rotected pyridinol :
( 5189 s@nﬁt)ai%-fwébmwcx seaptiqnpkiar finsfaaee §rbromprAd-dibiydsesy-phenylfial3,2-
ﬁ)?{'lgige %%U @&.g)le@l th¥ pﬂaﬁﬂm%ﬁly%]i‘-ﬁrcyc@iseﬂfth Rimditiyl-Ri e
opropyl am de and an al kyl "or "aryl al dehyde to
P b@tgmrbgn@).{ pentep- .Zagn:myq, and$he coupling product treated with trifluoroacetic acid

I g - ih -
(#@l%%?%JFMgfﬂFoxy pyr|d|ﬁpapggcﬁEﬁgfg??%5é6g%%dbwho2
c phenylfureld,2- lﬂyyrrdm)ﬂbﬁﬂewe@c?c Am@s. aci d catal yzed
cycliz La
Chose. Dl Pitofl2 miL it da el sihe HORMEICh Bhydrofuro-
cyud dlhydeqm@pgpy(@nm is yl;odqufl by standard transformations of commercially

a@e[ﬂ%ﬁle Riafel QN B, - nfé l@gﬁ%ﬂxﬁb‘ 5k GudidRldikhical Cfb%?p)my) can be
chem'stry oxl des (1 nstead

alcctazhwieb)) sequeptial é';reajmen# with élumyg?hlwdﬁ,tbr@%e and ammoma

Db Bl SEEP 0 b 2 ko7 A 70,
Tlﬁéx@ntﬁzwﬂshncbmaedde I:Ioﬁzmmmre@gemwy@Iﬁ%lfrgm@él-mﬂwlmcotmamlde

di 2%%7%2%;{1{% é\k/ﬁ% :Qrgﬁm %rbgom@b %%th%iﬁ?ﬁ&lﬁ@%ﬁh £l velcBfverted to 5-

6 bmnm@an@thﬁ-ﬁpmmpkﬁmqgmwmwwﬂm[o@m@-mtb]epy pqugous gulgin acid.
be coupled, in a palladiumcatal yzed process, with
N-nethyl -N-(tert- butoxycarbdﬁ&l)-4-penten-2-anine,

and the coupling product treated with trifluoroacetic
acid (to renove the tert-butoxycarbonyl group), to
give (4E)-N nethyl -5-(6-(2, 3-di hydro-2
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25 phenyl furo[ 3, 2-b] pyridin)yl)-4-penten-2- am ne. The
5-brono- 2-net hyl - 3-pyridinol, used to synthesize the
brom nat ed di hydrof uro- and di hydropyranopyridi nes, is
produced by standard transformations of comercially

avai l abl e materi al s @}f Eé(nlctlnicrfe\'d. thv

( Altredyrlierianpeshy! &ﬁﬁ%ﬁ?ﬁh RiGILCOmBRHY) b ouerte (sing cthy

S Q‘%’dﬁt&S ing 1tst1‘ggﬂﬁam&réigvamwlt fwhich iiscthanl cotgl&l'teﬂ tio Seetholy-dnettyoxazole

and, annoni a e 0 Crl e

e usigg phos °r%9a&%‘§?éﬁd€ak€% ﬁ? %"f‘%@é“f ﬁ'&;/’é%)?b“"?%lé}“

5T%E:ﬁ6ﬂbf3 kﬂﬂnﬁ%@ﬁk%&%ﬁ&wryfdﬁﬁrﬂ&gﬁeﬁeammenent of
ronn-

g IWF@Y!}‘-“’&WWI? ('SP I ‘??g' ép %énflﬂﬁhﬁ’ﬁ'r "3\,# g# égﬁ?wb\g{nch is
C RBNRft8RE 5lathiftr2-RieMyIs- é’yriﬂﬁbibﬁ hy&aﬁbjxrahﬁi Hoftanbyearrangement (Y.

di azotization w't h sod| u queous sul
adfiaisavyree! Al r4grrieh Gy 3% g?f#n % ‘3#?5) el pmno gt Lﬂéﬁr’yﬂdml
CR&DnGPbe doRVERRA b % diaSotiBAHOM & thepredeticel o updus }sfonudspfonm @)ired 5-
into its N-forrTy derivative, which is then converted

t rogad-metyl-HPyidimgl | oxazol e usi ng phosphor ous

pent oxtilse ﬁHhod-E%K&Cpr&l‘ide@b (E)lﬂBtaﬁico‘Bﬂé-%é cdXipounds as the major
45,012,732). Diels-Alder reactio

5 PEOORE )t AlSRipgFP 8 R340 PEOURF ?fﬁh%emp@mgr@ “getgnigaLige-type
SehpHuRNY:mB ofeBIrher, Bd Keliré BBdtibkd. | THRsdmibor rea%ﬁ&f@r&ﬂw& it be

t Ph B | I 13:,873 (1965
SRR WAna oesioRal et Bl 1 gronad Ty EPIA. P AFoerlpay ipogs detail

a%&oﬁ@ﬁ!}ﬂn&&%ﬁﬂg@ Bfibounds can WP isbisRias thé hydtoxyffiFoate salts,
iol. Chem 39: 1275-128 (1975)) The .

5 whiigh gen preqipitae qut i sphsfaniiglly gre fertfronateagtion miiwe including
bYydtbRBazbAa LS Bf thé\(Z) ARtaRIcOHERARR cOhpdhbfy MH Sthby Wifbrd€action
toyt h;g% desired 5- b(rzgrm ZCrret hyl - 3- I1z])yr| dinol. 10 These
mPfeBAs each provide the (E)-netanicotine-type

COoMpouGlsy rﬁ&thQ ﬁes'iHéJtﬁérHecl@ E&glﬁ%{reacﬁéﬂ cafl b8 BseR EFeNG @ tBe
m nor anount of he correspon

( Zympazpds |F@b‘f>ia¥i'é]-et Do) n@é‘ﬁ*ﬁ%‘%ﬂ‘?ﬂ@"gﬂ‘&r’%‘w@}aﬂ beprRared using the
b ?Jcﬂﬁlgugg 6t frinttg domEPESE, d‘MhOBerr §R%431003 8399@) GhBLAESBe, DLC.S,,

renov usi ng conventional tech nlques | desired.

Alse@ma(ﬂi’m ﬁym sulstiuted gicplinecynersompuads Serigin 6-subslitdigd ¢ he

Qgtaﬁﬁ&%ﬁ L doRBorniPén 60 @O cdiRsp oﬁ&h b-8sbstateli BRotine-
roxybenzoate salts, 15 which can precﬁg%ate out in

swspmquacisl uping theeertersl methpdsraf Acheserca? o, 8pGe Perkin Trans.
(3§21) @% 545 1@() r’I‘ﬁé %ﬁﬁﬁgﬁ&ﬁm&@!ﬁ&%&fw& nds, 6-substituted nicotine-

et ani cot onpounds and ot her "m nor :
r &@e torapoungsy @mdpe smthe&ddeﬂom@mb@iwemgth agif @stesa psing the general

%&oh?cgscﬁo%%fﬁrﬂ Bhadif e %ﬂﬁﬁf?‘ 9 1841 P.yl léﬁ? Preparatlon of certain

anple “met ani ¢ 0|ne typ
c 6 wpbmtlltbd mwbenqawwamwndsm e adeemplisbed feqnthe qmp@émg 5-

b A g GO g 438 e .

S (herh.i Sou} Batkin |Tams i 16D i85 d@ﬁ@)otmdishaloe@lb;tmtgd nicotine-type
6 bst t
oo o%n%s (gg ﬁu({ &&B;O&Q-Sh&ﬁgﬁieggﬁg %@@g%ﬁgﬁ alfthe 5-amino

e correspon
n Inlcoﬂmethpe compounds can be prepared using the general procedures disclosed by Rondahl,

Act. Pharm. Suec., 14:113-118 (1977). The 5-triflnoromethyl nicotine-type compounds can
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type conpounds using the general nethods of Acheson et
al., J. Chem Soc., Perkin Trans. 1(2):579-585
(1980). The requisite precursors for such conpounds,
6- substituted nicotine 25 type conpounds can be

synt hesi zed from 6-subs ¢ acid

o BRI G g et o BRI AR Gl .
Phagny B8 ®) 146243841 9903 arkii€on(dtd, He)o. PHRFE Saecy 1 #:0 18- _0f8 (1977).
certain 5-substituted netanicotine-type conpounds can
be acconpllshed fromthe correspondi ng 5- substituted

ni Cotip&mta @tise Hedriwgbéndestegener al - met hod
h h ., J. Ch ,
g eooe s G R i

n Itﬁﬁtcbxﬁﬁolﬁx&QQs&ﬂe&%ﬁ@Mﬂdﬁydﬁﬁy&nzowc dclderThe satzcﬂmmeuy of the

br onmo-substituted nicoti.ne- d the
o R capmRoBS (B-p ottt e o B sl mishie g gt
t Ren Ry Y isdypiodi 6e the rdfar €liti6 of pAREybayzoRaplab base (&ﬂtetanwohne) is

Ph S 14:113-118 (1977). The .5-t fI th
BRI 15 R o S £ 1
t QpdFetied Q5 tha RGIaNRLIE of @idio B&k i 101. DependinApunthy mardbr tytwhich the

Chem Pharnt _ Bul ] 446 245 199

O e 2, S48 2300 e i

(FQ))Eélﬁdel sORerfd thﬂ-afﬂiiﬁasﬁmtﬁﬁimgbalt fth‘lditmi Vhﬁﬁ} &ﬂ&tcﬁ the $re'§dme invention
E) - met ani cot i ne oat es af

r SALPGCHS hydzates apd 0 ﬁeﬁ%fz a'iyy*ﬁémt’ ef'%da%%e‘il?ﬂas&’ aryl

aggﬁgmumgﬁuﬁydroxyben20|c aC|ds The st0|ch|onetry of

the individual onent s tanlcqtlne and

hydr o x%féﬁ?‘éﬁdcfmég? mgjgcgaaoyrgis ?)%’Fs@mtlﬂ\‘seng% G vary. Figr instance,
v Qﬁeypreﬂafaubfﬁoﬂ(ﬂﬂl(ﬁEj-NIn{bﬁ{yl-’s'Kﬁixsdﬁﬁbp%ky-li-@Sfmdinyl)ﬂ-penten-Z-amme inap-

qrirg " %p@e}gég If_ocr:lp ggxigzglvq.,&‘agipé s%ﬁ%_blbgplzrico?pom dissolved
Otuli‘ Shanb P iaQSlufichbF B—h@&roﬁybgﬂzoitra&d IQDS Sqdiﬂa%ntsj in ethendl,theated under
preferred that .the nolar . r aci d

DMl A ATORPRE: (RFAPbTE AR et aod Do ater 1of o exceed

p rl@%?fbtdlds&\i@ﬂlﬁ bn‘é&pﬁe[t@ ({iPEdIBAL thé ﬂ&ﬁﬂtﬁlg%alhﬁé?n ifRdtedaaY & cause
Ccrys structures that may . occl ud eg&'ﬁgnts that are
|

P essipistion o e geltandl (ivy Bfering g collepige chiopgtry, Solvent

P83 &Bfute ceﬂt.%ﬁﬁ'du@ﬁ‘ an&@fﬁpéi’&ﬁ'ﬂ EmpiSyed ¥4H vaikye ButaitFoitakiBH of the salts is
sol vat es of var¥ st'oi ch |onetry of solvent relative

t ovithinthe lewgl pEskilt efithage efskilldn thegrtThe net hod f or

provi di ng conpounds of the present invention can vary.

For instance, the preparation of

(28) (Bampatign of Oher SaltRams sopr opoxy- 3- pyr i di nyl ) - 4- pent
_ g'dgs‘fre& 'dnéd the hﬁmﬁﬂa@@ﬂ@%ﬁe@sﬁé@é@bﬁ&@aﬁ ib‘riﬁé 348 be formed,
| a solution of suitably pure cong

d ferswtronlel by dwecéten%twe with gnodhes phagmAcEHicEly accepiable Sk or by firt

%gé) %@ %l:tﬂ)n(valﬂl]strg&lﬂaéé%ln@ E‘)Etﬁl}tldnrintsm%b%pnate

eMe [ ux,

form a preci pltate

)
applwc;nt)mgd ﬁ@area@twamih amttl@mh%ecemﬁmpep(%taélﬂ ﬁmh pregedures
&Iq&gwgg)tﬂ&&)fgkglﬂ&w ve the precipitate, (iii)

Ing the resulting solution if necessary to cause
preC|p|tat|on of the salt and (iv) filtering and
collecting the salt. The stoichionmetry, solvent mx
solute concentration and tenperature enployed can
vary, but the formation of the salts is
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within the level of skill of those of skill in the
art. 25 Formation of O her Salt Forns |If desired, once
t he hydroxybenzoate salts are isolated, other salt
forms can be formed, for exanple, by direct reaction
wi t h _anot her pharnaceutlcally acceptable acid or by

f ilHs PhagmasputicA{epmpasiticfe phase (by reaction with

St I ONOTRAMEMABG S bonsobition df tHe Predént RPgEKiOPintalethe
solvent) and then reaction with anot

p mﬁﬁ@ggpﬁf@gegcylb%h‘e@a&, infhe.pule staje oId gw f?}‘plooé' A&0mppasition jn which

arﬂ% JoRpYRdE Re EM&dQJlﬂl%Ky btherlpﬁarlnﬁ&uﬁ?daﬂy coﬁﬁ)aﬂlﬂlé product, which can
Phar maceut i cal . Conposi ti ons phar maceuti ca

The.
c brpsEof pIUHQIO@PalkYﬁéthﬁr Sudipemposyisht B t&‘@“ fpexample,

hyﬂﬂgﬁﬁgﬁ@§g§9§§mgQﬁ@@mggﬂ her ei n, |n t he pure state
Ihthe formof a conp03|t|on in,

CO”DouEWP%ﬂS of OB ERTFROFHGRS P %ﬂ;?d‘a’tnﬁg?“"ﬂ Bifsa Batr e fimted to,

Fi‘ﬂk PoRiRSgelhtin iPduld3, dacHatsR alkPgrhnu®s.lIn these composmons, the
phyS|o oglcally active. Such conp03|t|ons c

ad@ptivieicompquad)is niiggd vgm ppmore gjerdfl g,entsp%lplé?ﬁsgfcg? ?e@ulose, sucrose,
F Lidal, |o¥ siliG! idb4PR] vhadrlaltrednx SR iR et o0 su&Ddslafkoﬁ 0 er osi t i ons

for oral adm nistratijon include, but %@% @ %kf q

to, tHiscempositions ¢a alsp inde aubpigices. e then flispisfor exaiple, onc or
C M fuBroantd Ath 8¢ AABALSSM stedtatt BESI, LRMRME b coahng (cohtbPtablets), or a
active conmpound is mxed with one or nore inert

divemisht s, such as starch, cellul ose, sucrose, 10

| act oSgyanfMles oF ﬁdu?daoonipgﬁﬁ’dnk Yor ot &tRinigtrafibrf Rel0de) butare not limited
i nert gaS such as ar

The conp03| i ons. can
i ﬁ%lsdd@n&éb%’fﬂmﬂ%@’égl@éf’ "H@ﬁf‘ are qumgggg{:lr@ﬁ%acceptable,

'&ﬁd lcaﬂy%ﬁaxh HRE a0 ARt sSusH e hvaﬁe? efhasb] %@cerm, ségetamabies or liquid
ta col orant, a coating (coated taﬁ@gts)

v aeffsh These soposiionstoan pofRRTie bRSEs Athep han fh Hilggpts,for cxample,
a%‘ﬁ?%&hﬁt doRBrehdrC tridEnerd) Bhvor, Shdi@bilikdrgli ted 15 to,

ns suspenS|ons emul si ons, Syrups, eI| irs
that aSterileemppsisiens fPrngraniprah adraipistmsion candnglide féﬁ , aqueous

¢ %P ﬁafa@]\ebﬁ]sesﬁﬁltﬂ{sl éﬁ?ﬂéﬁﬁon% %ﬁ eﬁﬁlsmﬁst HxamSled G able solvents and

cer veget abl e S, uid paraffi hese
co'nipdss mvlmb%mneﬁmwﬂ%a%lmﬁ Wises, PisteRbly lt‘%%wlmsous
di I f S live oil,
" ﬁ{)lc SJYE?? gg@m’pSgﬁ%y@%e %}'&91 @&&Eﬁl@@ﬂs d&ﬁ&!aﬂ?@ i of

l1zers. Steril
c ompzb@ilet drganis ehtors, foraxemple eyl olain FdolterappwRriais preanic solvents.

S g?l%él g nggsﬁironseéﬁ DR RicluBOMGRHSs, es’chlQl[y Wb@tﬂ@‘iﬂ&n@b"‘ fotonicity agents,

suspensions, and enul sions. Exanples of
s enulsifiess, distensents, ndagwabilizersh Sedhaterilecemprattionsn be stgriligd in

| 'nmngg'%f biys P&%&Elesl? agéé}tl@igﬁg ﬁR{aﬁ&? Bﬁﬁkdfp&?&tfn% Qfefifizing agents

queous sofu | ené a_ pol yet hyl ene
g In;to te comg(géloa,ﬂjy@'r@mngn argig:p(élgqtgg |']§he30q:ap\:;1}§o b prepared in the form of

| r%%relﬁa sﬁﬁ) , &m&%&@dﬁk Ghfeh bl o dlsfsa{'ed%l(ﬁgmng oﬁis@iﬂ stéflSRdt&: or any
an other a

ropriate organic solvents. These
c athposgerile njestablamedibmo i ncl ude adj uvants, especially

wett| ”Exa%%?e@ 15 con{p§§i{i(9ﬁ if(gri rbo¥al Q&%lﬂfsﬁ‘ation 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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25 emul sifiers, dispersants, and stabilizers. Such
sterile conpositions can be sterilized in a nunber of
ways, for exanple, by asepticizing filtration, by

i ncor porating ster|I|2|ng agents into the

conposi tion, irradiatjon and b heat'ng. The%
al s0 b@O‘BPQJ?tS‘ﬁF-‘e@f fopichl FIRISRHIOB Can, S GFAPIRLe Bé o Totcns,

C QpRASkes, oMo hashl deeps ob@rddblssol ved at the tinme of use
in"sterile water. or any.. other ster | e .inj

C
red unTheTBESeIF SoTBROEOR NS o B GHOB atE ompoets as

agidifbes bof AfurA. Eﬁﬁﬁﬁwﬁphaﬁﬂdcelﬂfcﬂlyrh@é iableélﬁpi)n&ﬁs or adjuncts which
supp03|tor|es and rectal qules ﬁ agdltlo

t Iaee eaplayedingelernicircupsine s ‘fﬁ‘aéﬂt@%@?‘m fiop Bica) geayengng agents,
CReR ﬁep factSi] rﬁntﬁb!ﬂﬂ;s %Etbﬁos&h& §RAts, dﬁﬁwn@ﬁﬂ)resswes

poly Iene chols npositions for to

a@mqup@{ l{f%rwgentf, @Ptl-gl;gglﬁﬁlpt@ry agents, ptglamgetlc que aﬂ%ase binders,

exﬁééﬂéﬁgssterﬁeé bt RkticBsterbias aduckl Emonits (AL prosidt additibhsl
pharnaceutlcal conposi tions -al so CSQP clude various,

ottheeapeutisbpestib ptdo ot tetipepaps acgen ytied gpmagsijion, or

p faa&sw&%mahﬂmyw&%a% %ﬂ@dﬁmﬁé}ﬁﬁiﬁe@bsedds anailof
are e |O I N relevant C|rcunstance
R bis ot e PREICE] G ppT, I8 S PTG sgound of

P %tﬂr&%ﬁ invehtdftchh BcalpRiyed asdal bbd fHaintedeutiod ebrBpdsRivh Hith Gther

agents, i munosuppressives, anticoagulants, buffering
agempasndsintended i PrayeRtar G 2 RFEAMIE disgrder. _ pyretics, tine
rel ease binders, anesthetics, steroids, and
corticosteroids. Such conponents can prOV|de

adV¥i Meghnds of Treatmepbut i ¢ benefit, act to affect the
t her apgilHyroRfeh ke Hits UbBBritia %Ex@ﬁch%ﬂsbﬁiﬁ}or SRAROBbsE yPBs of

or io act ‘towards preventing any, potential sijde

epp@@ttogs ousl @q@r%fog@l%l@atya%s of hicetinig gomppunds have been proposed as
C o t@b&fcé 84 do Ofr GhmpId SWRAITRES !ﬁN&}ﬁi@meﬁ (1@94) nAmlsxrb etal.,

N ClrcunBtanceS a Conpoun
| o 46636 G9pDog el cpci St At cHELEOTIHP (1996);

c‘?ﬁﬁ{ dr 9[] %cpmg(]toh Sp. THYTDAULPS gb%)eﬂﬁgglote?alp EMehacol.
rea | CUl ar dlsorder

TrEthMnNmZ 9PE6)oRghr nthdaNezrmien@ (499} Hobedgy hteil ef. Med.
Al B S8): A16Y.a1oh g@fg@nga&m Sl Yce £15: TRANdbdeh.PeT W

di <87 S for pe§ of nicotinic conpoun S
ha4/68992cPCHMELSEHE 73 9nd Uh‘ePamléNN 84883, Bddo Bmherémfp p4597,919

Vvlblﬁ%%@mém%kﬁégwqﬁf%?ﬁ%‘éos 227 (1994); Arneric et

6 (1995); Arneric et at,
Exp. Cﬂlersaltsl qay elsct be uSed ay=adjSiict jheip@y m@gmpmgg:@)wﬁhzglsnng therapies in

B%C her | efE1 exgtt of el afo‘;e enﬁfl'f H%QJ (gdgéaees aIF ﬁf'sorgéz %%ﬁ%%ltuanons it

0] e
2 Tﬂjréférﬁﬂy tdlstabnisterfmraafivedtgredigntshie a nesey éntxemgmm Bifects upon

Hol, | ay,.et at 4
( P53 HosFes Bkh ag o B art AR it Hhisolg et il T pap e
V@t coflish8®BtargBied divEI Qi er and/ér; by adjdstiog Sie dpatgemch ot desired

a Fg' c% gﬁgggleg U&E‘&@ %ge%tm];g gl%tﬂfrgslhbltd d§%a§9 x7eq1%1]e8 to Jagseg}éuﬁcﬁft 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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25 The salts can al so be used as adjunct therapy in
conbi nation with existing therapies in the managenent
of the aforenentioned types of diseases and disorders.
In such situations, it is preferably to adm ni ster
the active |n redi ents in W%nner t hat . m

3

ef f ect Bxayplss of epaditipns agg B‘F‘}fﬁ% & pammbefLeatef) e d? ﬁ%‘fﬁ%ﬁ“’é‘l

a%fs@fabﬁtx{%droué Rerafie Qls6rdas) Gh gamalat, @NSTdiéoﬁde&aﬂldbﬁlammatory
ted .drug, del i ver

O Mg Hisouias e ooy St e e e edisppsiion

Ol 83f Br tubld OdHcal BRESfuMEhoWh endlctgyeaiwsldﬁoﬂeﬁ ?@epsequi r ed
to cause S|gn|f|cant side, _effect armaceut | ca
T g e

c appersyeliaitdizorders, peurplogical seases ap Pia'! o a

S %%B&E&eraﬁ%&l&‘éa@s %hé%dri) dlsB0&S co@Ineliedisbriders, i SRARVE affective
and di sorders. 30 mpl es of condltlons and dj sorders

t idigprdersn Thrge qrp éeasr@w%éweeés Viase elining| mapifestagions ayg peen

NGHHINALAGS ORK AR e §.0) Sistrders fedultRg fioGibdppfopridtevels of
di sorders, and |nflannator di sorders. CNS dlsorders

C APHrpEnBIRie TPYSRRGBRPPIOPEFe pépesies Pf BRYQUASEHittey EqqeRtqrs, and/or

PriRghropPad ihfeRBtion Heﬁfre@ﬁ: ﬁéu%aﬂ’simﬁd’r%ﬁﬁeur&fanﬁﬁi&eﬁ@cepﬁ)rs) Several
unknown eti ol ogy sor.ders_conpri

nENSoliseydersi can bg @@P%WM@%@%&MP‘B’@ %Ogﬁm’aﬁé’@&e’é@hﬂaﬁ gud/or
meQb@hinl | | Nnesses, and include neurodegeneratlve
di seases, behavi oral disorders, cognitive disorders,

and cogmpies f GNF dispriera thatem b frated Using, e E-mgtanicoiinesompounds
RaRRYELRE hte MRS R sGibbd Hefe, aﬁ'ﬂaﬁhhlfnﬁﬁ&ﬁbdl@ dpdﬁﬁ%ﬁb ih@@iing these

attri'buted to CNS dysfunctlon (i.e., disor

r eempaungspng salis lpﬂw%mleac{e@ept@\[gqﬂg opget Alzhelmer s disease), senile
NQLLQhih g&ﬁféhﬁat ihe! ALIRASS's typBRRHIyBIdly AbBenbih QiiBl0LiABSt @imentia,

neurotransmtter _receptors, and/or 0 |na% propriate

. ﬁﬂESa@Qtﬁﬁ?me@M@éYrdm%ﬁfr“&Pﬁﬁﬁe@@F infasty
E&M&%t el Bitk’t GG, Bfogaessw@%lylﬁﬂnﬁklear% @Iuﬁﬁfgﬂﬁrs%horea,

e attributed to a I Cl enc chol 1 ne,

d m@@m«? dyskingsiss byperkingsin. iepilepsyamanis %enéle? drfisHdisorden apishie s
Ofdeéé\éstim ggt QEEEL sShidoPbnis 8prelGor, Bl?ségsﬁg-cbiﬁblﬂﬁvet d¥Rdrders, Tourette’s

I ne conpounds” and hydr oxybenzoat e salts

d ewwrantsentilh eqgaitive wsﬁmc@maﬁseaﬁte%@ﬁlﬁ%mwm (AAMD),

&Hﬂ%%g@ afd wﬁlﬁtl&cﬁmmﬁ%lﬁ Ala%é\-kélﬁed dr ﬁ%ﬂé@cﬁxence of

e seni ementia (early onset zhei ner' s di sease),
s ehohoéasmmmu@deﬁmmn shdowe, or Me apaimied vl vagonlay disyrders, with

[

B PR o Dl Mo 3D, £ AR B on T
i Iekeningtdeficignsick. angte ot @mniqn@ure@ﬁgﬁgratlwwq@mw@ a§jegigeteophic
Pi¢ al%cl os°i§ lé’chéﬁ{sES&h Hﬁﬁ‘(ﬁﬁﬂﬂik&e ald RRb@Yor spinal traumas.
HuUnN or ea, lyski nesi a,
h WKIOMBQ @mpemdls e«'pﬁy usqqlémr%at nigeting ﬁﬁql‘éﬁn dud/qrofher behavioral
di Id ngg‘g elatf 1 E'ngs%nceg &aﬂ@aﬂrt@ Eﬁancyqy % l ﬁ&h@l cocaine, heroin and

IZOp reni a epressi on, eSS|ve SIVG
d loplaﬂesi essshosﬁmulams,tlwh@dla@ym aebarbifptatesk @giﬁo treay gbesity. The

uggsrgan QI%C{)Q USe@Q?reQ@%glb%%sethl by mﬂgmhtﬁxg%ﬂéracter within
prenmture ammesi c and cognitive di sor
V\/the@stamesa@ systeinestueiths iroha’ slimsse.quisablecbowiel syadreapiand; ulgerative

mmy i ency syndrone, or are associated with
% ggﬁ1a?%%$§%§ders wi th

arkmsomsm including
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genetic alterations (such as, for exanple, trisony 21)
or wwth attention deficiencies or 25 | earning

defici encies, acute or chroni c neurodegenerative

condi tions such as anyotrophlc | at er al sclerosis,

mul tiple sclerosis [ r al rotr and
cer ebr APe gnngLp Wé‘?"htﬂf ﬁ:ﬁg%enzpﬁe 5%8 Aed Fﬁéél can vary. The salts
C QiR el niStared Byeinked &g.}ih @Rtforfi ofai aern@sobdiuﬂexofakauy or using

and/.or oft, haV|orw
o slivesy e qﬁgle Wosise toth lagipéﬁatsﬁibf? P8 b Dengy oty opicatty
CQe.gl, maonda&zslﬁi);rbrarycte 20 liqhﬁ&'onrns'ﬂﬂh@ﬁ)l%mshdfﬁsan aqueous or non-

benzodla i nes, bar bi t,ur at es and
o RSSO i ot i, DA S B SORaY G Uth 3 d5ioog gy seline
p %bmﬁbﬁ)galsaﬁ infusinlor injéddort(@.gl, B  ABPERLIAN o asirBenaddianr in a

W thin astr tinal e Crohn's
di fg‘é‘g?%e“t‘ﬁ?li"% lg g%ﬂ?\‘)g?r Tty %ﬁ%" a}}rdn%[?%%aﬁlgt i ve
Cc Qiéﬁdcbr%go@ﬁﬁlcﬂw bf'i@éiﬁdenﬁéllyghg, mgmefde&mahpM) t A]Hmugh it is
roxybenzoate salts are a istered can va
ot B Bt e prfodn B s PR AFFE P Hgf Brefeed i groent
f Qadh ]ﬁfts lﬁﬂ}ea@ﬁp&alphmﬁamﬁcanaﬁ@o_woﬁr forfiulagon ﬂebﬂﬁtﬁeﬂt)and
cles, of, the t

areglg%lvg eckn%traél[og.oégenﬁ & 1n];t o&s{}gba@gxlis?eejmg f‘{?ﬁ éalts V\fllF]be apparent to

| Q?d SKilled &lhEQH For e’;’thlhyle,(tﬁe @lts cah Be hdnifhisteredl Orthe wluh lof antablet, a hard
SO vent SucC as .an ueous . or, non ueoys ul d, §
oo oas BRP SIS AnR A PEB R ghie the setshet fi defiered
dexhddemRIIP lisifgthé t)Bes of PateH teddBYlogiesavailable Mot @/rtis nd Al_za
o eSS eoR G os e L e e

| lcﬂﬁlbéiﬁt)enmttaﬁ,roahtfae@ﬁuhw@ontmuaw B3GRV GoLBOlI¢d 1616 kPd Watin-blooded
or transdermally usi n transder.nal

Alepimsl; (g i etm?rgmalﬁb@sqs svr@uieoraga?h TRl Elﬁecoya?rtnéonz‘?wa but,

t hgvdnREsugy, tie d%kﬂpkutﬂ@ hire pRAFAMB Addlisteréd to la huiRhiEbeirgl Qdaddﬁlon
present 10 each salts in the formof a hargﬁfeutl

c dhRJiag afidgpand therrymben of timstper doy that fhedpasmpceyy brilaton is

el iR iderdd AN Adhisirtidn pFRRRATR 8 kith Bt 1o alivé ﬁi’gredlents of the
adm ni stering such salts will be_ apparent to

s [pharmaeputigal foggﬂaﬁqndqteréggm|r@ept9q§ge%%the bodyiok the subj ect that
aGHed uﬁtfﬁ{cﬁsinﬁgrbfttﬁaﬂ:rﬁ@mfﬂfe g%nhawstﬁial @ thaf. cMme gpedifically, in

capsul e or as tine-re] ease cap sul e. ano

c aaee ONS ot pniBiaFatoR PAGADY T Bk 509530 GUBHARRS §fect upon
UStﬁdQQreieb&ht }d&ﬁ& s tyﬂéawah h@em@ﬂf&mfﬁﬁ tHR\iHcliahh Lo ke, while

Novartis and Al za 15 Corporation he adm nj stration
ofmipiFiziRg{he eFErets MP%I&FSG@GW&@%GPW@HW Pier syitahlemethods for

| QMAREstePRg the ks AR defhiBEdTh ULE 'Pﬁtent No. §1604239 kASHM e al., the
cont i nuous, constant or controlled rate to a

m@rsmpmrmfd@@ph inipqrpgrated kergin by rsferﬁa?ﬁfa fits eqiiEst-as a nouse,

rat, Cofeaph ¢ dos€l0Ehe Blifis tHaPHhoul! eHRIRIVE §/ ?reveﬁ%ccurrencc of the
advantageg , the conpounds are refera

2 cyptpes efteelisoisienotio e Spet sygptoms optel Aiserder, fRom eich hyygatient
Ofsu@éé’ C%Fgﬁ'écﬁ@e Mﬁ" "tlféfrapEdtﬂ‘iﬁloﬂﬁ B ofM@¥fedilié tiost 8 meant that

pharmaceéutical formilation is 20 adm nistered can
amyunt Auffivient & oligit therdegived pharmenological o therapeutis effycsethus resulting in

e %r@%‘ ﬂ{ S Hesmiht oF iR disBraa! ﬁﬁ&@wnematlnggq@wé 4843, an
erac recetor sites wt |nt e
s @tfpme amdvat oftl@fhyéwhen@ate §eltstis @r@mgntmutrﬁbtomeb racre#s the

the gastrointestinal (Q) tragg More specifically, in
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" TRefient, he severiy @

treating a CNS disorder adm nistration preferably is
such so as to optimze the effect upon those rel evant
receptor subtypes which have an effect upon the
functioning of the CNS, while a 25 nlnlnlzlng t he

effects upon nuscl e- typ ece tor su

S DICDHBIA TREToR BUTES F95iect B RPL PRI (4 490 Gaie (Bigdh hind to relovant

d ?&Qﬁtbrkkﬁgs ih heHrath offtid sﬁﬁ&ctNﬂd to'in&ﬁ{’at@@&vﬁlﬁm&iﬁntd}e@btor subtypes
di scl osure of .which is |ncﬁ& Qrated her ei

b&e & d?f %‘fl@frf@lémﬁﬁlsﬁt?f gopietiona s repyiingaip BRSHYT BIP RS "rﬁafhnent of

t R £dlded. Pﬁvénﬁ@ﬁ oﬁﬁ@diﬁdeﬁ {shRmirtswd bl at IfsEdeRRing the onset of the
occurrence of the npt gns of, the disorder_or to

t .s:gmtm%«?ﬁéhes%mﬁieb?rg mg fig seyiedty of e symRipms,ireament of the

p alsb@bis mafirested $yed decrelY in 1‘33 EyRiphdmiussdbmidd vith the disorder or an
“therapeutic anmount,"” or "effective dose" is meant

t paeliosation oF the repyrrenpenfithesymptpig pthe disordRss ¢ o

phar negRl agiialiose tarl AR/, ddpeithiglupBi f261efsSuchlas th comfititntof g
in effective greventlon or treatnent of theE&W@éﬁder

the sygoptoresef the; disgrdgi pnd the,manner i3

aMEceQﬁcaI QerphHEEHAX XdPaMEeRYE. CF ¢ Aluhén paierdd) thd RERUTilve dose of
required to deliver, across the 32 bl.ood-brain barrie

ofymcnbsagwp@elly reqyires administering thespliyip ap poquaEsufticispt f94aqdulate

d Fél'eglaﬁt(i‘e %tﬂl‘; td éﬁeﬁﬁieﬁx‘éﬁﬁfsmﬁfeﬁ@%ﬂd@ﬁmﬁﬂd} Rfeabebut he akdbrdit Bhould
he subject, and to modul at e rel evapt nlcot|€

réw&fswerg m%@gffecwn@keletﬂ%wlﬁénﬁ ganelia to ameTignificapt degree.

S§h& St dobd Y theh§ddkybbidBatt Balt§ WilE&ficovSe d)ff&\ﬁ%ﬁi pafiBnt @ patient
treatnent of the dlsorder) Prevention of the

dbuidn general gclpden Pmetisstprting where QIS ¢tfegts Prgfhes desitpd therapeutic

Oéﬂéc&%cénsaﬁﬁpélme Shotnd Wh&te SRSHRF offkts bRGBGIVRE, t he
severity o qgtons Treat ment  of the disorder
en

i's rmn'n?eélg-‘!eé éePS'}d Rdgsisulsdiost the duration eftresiment anddbs 4t ed
Wh dBinfstiiof! 'r&l%,r lfi@d tlﬁS' aﬁ%ene?dﬁ? btREaLd, (Er}né)indtlb@m of active

recurrence gﬁfons of the di sorder.

eSfbsigndeper damgellwnaw i, Ga&wélﬁawqqﬁn&a@%?dwﬂ@eﬁprswweﬁmme the
a L LN SheSRNER aofos éﬁd}Sth
S5 G ot et e 8 St it
Dﬂpm%rnaceutlcal conposition is adm nistered. For

human ’Pﬁtsblﬁsryf fhe pheb&it E\('én%‘aﬁ WhEn Qﬁﬁlg)ﬁﬁﬁn effe¥iie GRlourtfdntateordance

generally requi esamnlsterln e salts in an

amwish the masgforl o€ the Ftesenbinyrstion. aften lagkdheabiliy torelieibgstivtion pphuman

aff Sfiln DEHRR Py B prist

¢ b DRI A0SR doge s HRA Tl bR gt

0 mvszw@h egaitist thoss aAEBRasspogibly far sardigvasenar sidg pfycisdpdpmonstrated

PB4 M Sl i U8 0EB ry

bussuqs nAg ey sath saliehayelpeor alititnita cpusstisptapiarybidiverien fyghrough

oA B AR i, BTyt

o bt nsedid in ChhTging 0w dlss nilesprs iny e@wnmlﬂdﬂﬁ Fi‘Pﬂé' afe ispfopig rubidippa ion

d i ;

4 B DRSBTS A DL bR ARty 5

agicotine. substance per day_orally for an adult.

tGﬁ ner afhe}éaltsé %Feaeiﬁlea&b tovallls (El'ogﬁlin gqs&% 8dgrdd! of Lre%ﬁgt{ S thprogression
of CNS disorders, ameliorating the symptoms of CNS disorders, and ameliorating to some
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20 appropriate dosage as a function of the age, weight
and all the other factors specific to the patient.
The salts of the present invention, when enployed in
effective amobunts in accordance wth the nmethod of
the present invention, often |ack the ability

e Hegeetheseeirieneiof NS RishderrHOWRY g b REFPRES Ao °§ﬁ9se salts are
h&%&i&:ﬁﬂﬁs BB Spprebiabls uiddbkiRA hickiidiy efcts! 236 delohstraRll by

e present 25 1nhvention against those nAChRs

r é@gﬁgﬁ%h efffeats gropprenapptionsbolieved o zetlect; effiects. o the f,agdlpgascular system, or

A%H b eﬁﬁi mubYe. Asls kadﬁ‘fxmmﬁo@&' shikd of t&fprds&@ ffemtidh pfovides a
to activa nicotinic function of adrenal @E ffm

tﬂlgginemcmndwehwh@ty@??ﬁ&% ploeyiain, ENS gisprdgys is preXided pnd ypdegired
?&%ﬂ&h&lé@ﬁﬁk bty didrabdid e i\de@&J Ohhat ﬁ%‘éﬁﬁcﬂv@ d6s8 bf a compound
pre

arations derived fromthe adrena

Geftbe prresopt invepfiorig suffisiet irprede téw%edtréfg%vpor‘ Fhe&A¥S Prtiy
%mg.&@ntlﬁt{ E38Rt of ngdﬂénb&z%ﬂ 16V8 L BRbvide wabsindié Sdd &FRES) pheferably,

rumion 30 flux b ess than 10 ercent often by
| e@etwet@mnﬁstp@m@ﬁqcommuné REthe praseptiayen § BHmg djtrgg{ment of CNS

Sghsgrde E‘b&:ﬁtts' E@l adbiBstfbd 6 1RS Bar1/B Srdghenly legé/ﬁzitxdﬁS and often less

prOV| ree of prevention. of the progreSS|on

othan:mo,dhe ometen gu eiené fo Capss aR-ifler ofiects fprAenifisans feareqs
di sor dﬁ{esfollcﬁ?t% (ﬁ%ﬁétic%%a%at SkamPlB ard ProvRied RAINIsERe the present

recurrence di sorders. However, such effecti

 myenion, 284 shaswet besonsirued s limiing thaseof; Btaase xapplep,ellparts and
a RS ittt doRddl Riescti6h 18184 sre rePSrtddSn mole

%%ns %iﬁ%gp%ﬁgﬂgﬁcreased effects én %feparé??gns
bg@mmﬂqﬁbto reflect effects on the ¢ rdiovascul ar
system or effects to skeletal nuscle. As such,

adm nistration of salts of. the present invention
pEsampled: ayﬂhesnﬁequmcmmﬁm(ﬁwoampew—%wa@lnﬂw-m#en-%

CE&L@#”?@Pgﬁﬂhﬁghgers is provided, and undesired

peri cotinic effects/5|de effects ar e avoj ded.
TIeSt vi-6-€5-isonre paniic2-aming p-hydigxybenzoate

pres e-H J} :ﬁiﬂ%rk% ak,%(f% Lé '1936 ﬁlmol)t\ﬁ%s Q&cfé&i%rtioﬂ?to@%ﬁhé@ééluuon

effec Insufficient (i_e

n (ﬂS)-&tE)aN me@kyl-&ﬁimgmopowé+pyrldlwlb4-mnt@e2 TRaRG T B9t 83% pure,
% g l)elg Esﬁ?ro{):;{] gée?artea@b hi).. Iﬁ{rﬂn el MGitiGH @}yﬁhlﬁiaﬁ@ﬁ bAl Vs

ent’inve tlon resul tlng In
t eadﬁnﬂeﬁﬁerobmﬂbl@adqumog the gdwdroxsbenzois aglgothe suspension was heated

d of'i een
G TS Bl B8 eoprdtagy Aot adet” RAUAT i i8pSplrOFthd
t added,wemplateydissolutipnofas obaiged; Sopling of tiefsplution to gabjent demppragire
l l o%ggesﬁt\{er& hgé o mQ'ﬂ) %@E\Lﬁ‘lﬁé 15945 v%més%élle@{egby suctlon

resent I nvent i on,
s ﬁhtahoh mdtautdaect@n)étgb ude skcorst qroprfmsz glywastisnlasedffron the @qﬁre@eated

e
ﬁﬁ%gs ?ﬁ%kﬁf§% ROt qggWﬁP §%P&9§£§W§égg?ﬁmfggggimmmnmai
' ﬁomb«itonbis (prLY €Tt agligiovas Eoletpd by siictic®yffltrdtion ard dsfed in the vacuum

éy%]}s ﬂd 4’@ fOf i‘é Eeﬁlpéi,?ﬁg 2§1 rﬁﬂs @Lo%ﬁvglg ri )}%Se ﬁgg‘é pure by both GCMS

and LCMS; m.p. 99-101°C).
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(2S)-(4E)- N nmethyl 5-(5

i sopropoxv-3-uvridinvl)-4-uenten-2-an ne

p- hvdr oxvbenzoat e 20 p- Hydooxybenzoic acid (2.62 g,
19.0 nmmol ) was added in portions to a stirred sol ution

i P‘lﬂiﬂlz)« fypthesis o2 8AE) Nemethyl- TSPy onexy3rpyEidiny-4rpenten-2-

( 4anﬁ9e iaGhe B30 febéton mtlﬁSPNM@ix;)l—N—(ieﬂt—fbﬁﬁikﬁﬁYﬁon@ at@mn-z-
During the addition, ‘)t/sta Jdzation o al t

vva@“l‘é @iva iese e p—haw*@tl@a%a Fa {BFflifzfe stjgsion and purification
P-o Y149 DRI IhA-538 ibprdpb S-S PRRAng)-Lperiab 2 hamieed near

its boili'ng point as Isopropanol was slow y added.

After &%‘t&&m@mﬁ@r had been 25 added, conplete

di ssol ytzh @redds webélﬁfge& ShicoeSapslyl with sealuﬁlhat-pﬁtdxtdeqmz k& 20 mol)
anbi ent tenpera gvernight) resulted

d@%éwm@rhw errroaldmfs& éﬁ iy s i wastped faid b and eq Zaropanol

151Gkds @ided ﬁ){'érta lidduT2ang, 54)15roﬂ6 yeidinG 6. @Bg @3 moP was then added
second crop ( 5 was isolated fromth

c dnthe Frapten, angl ﬂ“F mwwas hepipd 8 J8iG fop 1P lb‘fndafcaev%n atyyggphere. The
t \Mixﬁ{e% tHeh c&ﬁaas alﬁltéa Mﬁ{tau&le @isl Mefd aaaghea Q4th mtelatsb 3. ethe

from acetone (50 . The solid was col |l ected

s @Q‘!qobﬂmhﬁ!iel qu &W%Wd amb tQi‘feP%G 5 L)a apdyie %M%ﬁ%t@eene v’éaﬁes were
5 L-fgbciscoln@efmt;ratéjd l%éergecﬂlééa e@ur@ fo YA 3.8kg of dark oil.

cr st aI S g} pure
9 ghgsmyomlgmd@;@ gwﬂ g;zegl batg}yqaﬁmp@gqagﬁfqﬂ a Eegg)d r(lqgcfvacuum distilled
t6l§y(l: atd. fxﬁmb Eﬁﬁ&lﬁ o/ﬁ)()\f/‘v? tg}h ol s s ORY S AAIRE as a pale -

e (via't
(sgclldwwbt hyl -N-(tert- butoxycarbonyl)-4-penten-2-
am ne) and the use of the p-hydroxybenzoate salt to
facilitate isolation and purification of (2S){4E)-

N-met h2R)-8-Pefen-20br opoxy- 3- pyri di nyl ) - 4- pent en- 2- am ne

char geREue ek 2 QL BRHplcRINS 55 idd o PREL RproffFine pge
k ggcoRlingto blocedares set fcrr&tlh | Kﬂwmyanoaall iKdiStibe @nd L. 8. Blegeplus, J. Org.
T%ifg @6)(52%%9% stirred for 1 h, and then 2-propanol

over a period of 2 h.
3 5- lerom)pyrldl ne (3.0 kg, 13 nol) was then added

tot he(Si,—_%tﬁil-N—&er bFlto! %cm)&gﬂ r4-§gl &%—m[eed at 75C for

12 h 0 m Xture was

then cAaiisdre oﬁ(R)eAt-padtemzm (163 z88emmob, nyyiding (1§ mlgsind dry

t t
ST s ppe ) G AEMERALS (RIS ot B LRI o -
Wedlgenesoifaiy chlovidel(l 86, 7.4 (rbioliyyas addbd ovmaénmp atrid. Themixture
e St PR 0 ol St st B Rl hPhoresi Bltopmed.
S satafacbld gqu&omddmmmﬂhtsm il poas a(dbecp andahébipliasio nixtune)was
to,yle

( r A i di ne
ey f‘gf%ﬂ %ﬁ&cﬁk’mme@ s it SR SHAOHRtanS bltets 50
( 2R eadhr) BeMRE @diheé’u@haé&@?rdlbﬁbﬁaﬁ Aridd N&R 00 and @h@nﬁat@lﬁy rotary
ne oOXxl de ro ures set

et B B T o RS SR o i
HageeH Kormhmidd (MF) (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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(S)-N-Methyl -N-(tert-butoxycarbonvl)-4-pent en-2-am ne
A mixture of (R)-4-penten-2-ol (7.62. g, 88.5 mml),
pyridine (15 nmL), and dry (distilled from calcium

h d di chl th 3
DTl visfacs (a5 PO gt e S0 g gud, °©
NTEBhcentystedl bralstas! edpbrfatich (Erofiiian ide esdlichathy toen oluxdeltf @bout@E) ml.

2 i ”eqa%ﬁocgwﬁﬁ?%%ﬁ%%- ST HRBn TR gt o and

S qmmmm)aammmgaﬁamﬁmmaadmpmm foh s i THea®slatiles
thure was tlrre Vv oro
ek Sspmgie oyl e sporatile et e et SrhpR ARGISAA 308

( pRessurd( 1O Of tolghR 79 BEPIS YRS Of Ve, ol eledl ligeid.

dried (Na2SO4), and concentrated by rotary 30

evapor at i on. H| gh vacuumtreatnment left 18.7g of |ight
yel | owogj.-{4E)- WhvetylViaS-i s ropbsyepyidinkl)-4 Gested-Budhing horan de
(DMP) (35 nL) and 40% aqueous net hylam ne (35 ni).
THYEO Bn was stirred at anbi ent tenperature for

48 h agechith@df PBtonRb-istiirépoRypyidihe (2€.0 @f 97BdhoB! (SHN-Methyl-N-

h e SRper ?'g?yﬂa‘ié‘én%’e%hde %?a s&a%é‘foyév Githihane e
eNsSmmoly, gan&(mn(nya%ta&r(d 23 B SBrkiRd]) B fri- a&élﬁpmplﬁn@tomeg 1.9

(Na2SO4) and _concentrated by rotar vaporation (from

afmiohlvas degagsed g naced pndgr %T“Eﬁ?%atﬁ‘PS 5'6u %@eﬁlr’{{’"‘t“rﬂ?és then

I QORI eS8 ‘PclrthS' IP 'ToVi@tﬁov‘é laR@CsaMd, Sﬁoﬁ#xﬂi(% % Ay Eﬂﬂyl acetate
di carbonate (1 mmol ) and ,

t OmLx e e Tt irodatie wabbeind at 6 fer ah e ik
N tembafnfPortd i 513 then MR, e’ﬁfkﬂﬁﬁeﬁ’é 95 B¥ceht@ Mider redyced pressure,
ﬁe resi ? et‘:]‘ at 5

evapor at i on, e was vacuum di st
mand the esiduer 83 Eloyas ﬁ@smm mt:tbangl (26 mL), edoled #1430l wer bath (<5°C)

o e e

n tegiparaturﬁe arthhd’mdhzumezma{eé byl @ngentration um@r whcuum. The remaining

3 9
SRR M08k Tt g B o

Er Bdblﬁg)glddlﬂi?gcaflrﬁll}vj II\DaQH]JzE ek tedi(l x 20a08vithlichipromet@e. These

¢ B G i vt @G5! Gudofs §dortng Ryckhu B8y

alfhle hidueeanhs drssbdwedm acbmn@@ 80mpb}, anigphydroxybeindc &id (14.0¢, 101

m Xt;b ‘ﬁ?d%% 0 cbn 1530?‘5{5’“ E&e ??&dé-%ﬁ%rggige%%trtg%éﬁon was

( &0 aﬂ.a)nbmttemp&ﬂa:tmd as Iﬂwg@mount@cﬂ sakid Xormed (sexesal hawss)e d ftat several

50C fo anbi ent at.u for.16
+ e fopslingafr1S e e ERR Res S Bl Rk aipd o wes
r ﬁdtyﬁt@lﬁzddfﬂiﬁﬁatéﬁne (240gIL} fo @ive 23,8 ¢\(61. A% glif-wikiits crystals (97+% pure
ssg LE thanol (25 nL), cooled in a cold water
g’f k’é ha‘ﬁgtreated drop-wise with 6 M HC (100
This m xture was stirred 3 h at anbi ent

tenperature and the nethanol was renoved by
concentration under vacuum The renai ning
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20 aqueous m xture was washed w th di chl oronet hane
(100 nmL), made basic by careful (with cooling)
addition of 3 M NaOH, and extracted (2 x 200 nL) with
di chl oronmet hane. These latter extracts were washed

Wi th saturated aqueous NaCl and concentrated under
v dEnample 3: Byuthesisstf @R-(RIN-etybf-(Emethaxy-pyidiay)-4penten-2-

in@5 8 ARy Doy RROGR thaRdf | d (14.0 g, 101 nmmol) was
ot B

Aftér co ete dISSO utlon of {the .
p hydr o2\ vk ; M 3 A YD Vi ‘AA el d a¥ at
argivap ﬁc‘”?" rature, as a | arge anmount of solid for med

(severa urs). After several  hours of coolin

1 5C, Athet swstlpm P2, nlibydrerrbnapic pgid (eentisie aciih@.588 sﬁlﬁ Tipgol) in
é(ﬁ’uté éffanBl g)m%%s ad'd‘é‘@{oﬁstﬁﬁ{) |s61§t?d?1 of fﬁﬂ‘ﬁ&}-@iﬁ yl‘SZ(anethoxy-

gl ve white cr stals 7+%

p Lﬁ-wndinyl)@mera%@nmwo g 3@5 E&@%ﬁﬁg % isaper @Q @D@)ﬁl absolute
( _%ﬁ)an& 3&%“&15% ddtona CadtR APV Bre RUASRA] b rbsuftinB R34 ¢8R was

hydr oxybenzoat €(genti sat e)

( zs)ce(lm«im ety ey RRomLps leaving d:dymizofpthapol in the solution. With stirring
aper héaflnd® ;at-:& Reff aeas&ialzzuo"a ocllirddy. dfmafslaﬁag A6 nfixBreAval Q)Eated

utron o di hydr oxybenzoi ¢ acid (géntisic acid
( Gipepisgwitpeti aveeth (.51, ABoDkRE 16T TGP PAThe g was

. ?g@?@f élo%e-ﬂ IQ{-A%S{P?{)S/@[I]E ET?lg fbrsrlg{l?gos%}c}s were filtered, washed with ethyl acetate (2

2 md’“‘@datm“e Bive 1 245 %) F @it 195 den i % Bsong by
I.D
© AP Y b o b PPAREHb Sron hERAMe b ffoiat 3! "0

r @ecnystailizgd from bﬂhml/mqsropanoir(&é nfLr:&tSenll)o gwe b0%1g (83% recovery) of an
t {
SR B 1oy o i Rl ifgolely] @8 G 2 o)

' Chygived.bo g 7daBcovag) ufaethite, thetallias pdvder) ghpH66-16A°Ct ur e

was treated drop-wise with ethyl acetate (5.5 nl).
After cooling to roomtenperature, the m xture was

- wxhiagle 46 Sl théisalf Eafiethnicotih8 2)5-dilfjdeoxybaizbateng sol i ds

20

25

30

were filtered,, dV\ALhehyI acetate (2 x 5 nlL)
and dr¥x €0 (91% of an off-white

powder 2, S%y@f&(ﬁuehmrd @gnnme&:ﬂal(mmg, 310B ennfoll)eveas hdded Jo a

To renove the caloy fro he lL.e eri.al was

1 SolnEenas Ernstnicote 0B Bk e et sl of . Sind Sgprtol 2.5

5 nfL) ¥a)l tHeQesHitie mixtitd wis geiilyheara aitit bl yolids dissolvedf Uponttbbling, a
powder and subsequently rec taI lized fria o

etwhaﬁ alfawé@rwmclpgeté ag @p?ssteﬁit wvmlrﬁyvas 8 eg P ACo Thgysofjds were

( Fiftehel, G00R With centi lﬁp&i%lfo 3 xczrmtaah AR WERim abA°C for 4 h to
166- 167C. Exanp nt hesi s ‘'of E-net an& coti ne
2 g@e&ﬁﬁgd%?@@héﬁilehﬁyeﬂovz @laky solid, anrf WALS5e. HNMR (D;0): mono-salt
Iz b o, 0,
stral {?&Od‘a)ﬁgiffb ea gl%lz é}%hgwdls%b RNZDIR% 63E '6Q1A.,N 8.78%.

gen ISIC acl was a
s Fourtd: 616392, E4ﬁ%‘£lﬁ|6@(3t631@’0,(1‘@858£ﬂ %.3. 08 nmol ) |n
ethyl acetate (3 nL) and isopropanol (2.5 nil), and
the resulting m xture was gently heated until all

s dixauipled: Syuthesiciof BEJmetanicotiiei 3fgdihydroxybenzoate

E-Metanicotine 3.5-dihydroxybenzoate
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white granul ar precipitate was deposited, and the

m xture was cooled at 5C. The solids were 25 filtered,
washed with cold isopropanol (3 x 2 nL) and dried
under vacuum at 40C for 4 h to gi ve O 58 ¢ (29 7% of
a light-yellow, flaky soljd,

(D20) : 3/3ibydsybenzai¢ 6%%48&@#‘?@ mre%l? ‘afes a%f‘%irlfo e:xvsmwwn of E-
Cq %d Dbthaol[8 %
Fonﬁ%%tﬁ&%n@%ﬁﬁo g@Q)é} 41.&(1)(82/?1 1@)9%881161 % n&%4% wﬁg% (8 omL) Upon
8. Igating tapeapselpplodissolvaseemlinesupy thzhﬁbétysllﬂ i was cooled to

3 REREA Qolefat¥et 2ThRlE dark-yell that
r§o kﬁgra%benzoateo?ﬂas 5-Di h &rogybeggoﬁv%guglczl?jwas
(013FII$B Wt

aslisgelvadrin spproRid atatrd@ mi) and methanlyd Pl d.iasvisicgby
( f ng%‘ga B‘ﬁg‘%b 1 %OFIQ Fhratito A m Lodhﬂg hSOERGHRhite solids

and met ano 4.5 ) pon heating to near
r eﬁdr@ﬁltqrcﬁ, wishbsbwisteisoriepyt @S‘}tatetahﬁ@legmw‘t $05 g GhB “9 ef wery, tan

c i A BT E SNV DR R LAH R Gl bl G

deqaﬂsm O 5WRO: 6} 65UI% EH 64i%; NP Houad: f, £6463,(64.08%) H, 6.38,

I m.), assisted by heating. After
crokg% | ?‘I gergo%gfryw tenperature and fizrther cooling at

the off-white solids were filtered, washed with

|so |acetate and dried to glve05059(5180/<)
TA’%!?&GX] ieisl akes, np 160-161.5C. | H NVR (D20):

NMExampid 6: Bdtemxtiutmnmf Bindinga6 Relevanp ReepokiSites? C/H604"

0 Bt P 5y S o

Amate;mmaﬁh aéconiame edth theEemnnhds dﬁscriliadthrﬁ Pait N 4,587,919 to Dull ez

B0 o 5 b B A0

C aiin ehe hifetidd oECiEng echl | BzoalwmQPIdmucel 24: 30@9 (19@3); bmhhmd;ugs

d bed Dul | .
e e e pBbgnepts ot I geRebel B genil sopfhigh afiity
b @iidlgaol bedtamdCNS micotinfoeecefG® val ues using the met hod

f Ch | Ph |
Low bor AR e hARaREee Phint BREAFRagorha Rastistd dphucgs

1 hﬁuﬁ:@ thaedem liiviestibn iedeined gt folldwinpdaimi vgth eqﬁlﬁlalcntst gf the

d|n @Sqt in CNS nicotinic receptors. 20 The
11?5“1‘; P1HI¥Pr at i ve of the present invention and
|s not to be construed as limting thereof. The
invention is defined by the followng clains, with
equi valents of the clains to be included therein. 38
What is clainmed is: 1. Asalt forned as the reaction
product of (4E)-N nethyl-5-(5-isopropoxy- 3-
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pyri di nyl)-4-penten-2-am ne and a hydroxybenzoi c aci d,
where the hydroxybenzoic acid has the fornmula: 7y \
0O2H HO li\ 5/ where the hydroxy group can be
present at a position ortho, neta or pars to the

carboxglic_ac[d gyoup, Z represents a non-hydrogen

substi S d fromthe group consisting of

al kyl', 1 suRait fotiddad tidiréa¥tion prddaervs t4E)-$~UQ&hy115L(B&§d)propoxy-3-

al kenyl , heterocyclyl, substituted  heterocyc

c PHAIgAY. k?rpent@u?agnew FdaddpybeaRomyAeid, Whep U e@@fﬁﬁ‘?@f‘%ﬁ@@m has
ahnd formiay! aryl, substituted to aIkyIaryI aryl al kyl ,
substituted aryIaIkyI F, d, Br, I, NRR', CF3, CN

NO2, C2 R, SH,  SCH3, I\B SOZ
O (CRR' )q 2 R, SR,
(=0 R, OC(=OR,
A=OR, (CRR)q
(CRR')q C(=ONR R', ( | |
OC(=O NR R', and NR ( C» ", 15 where q is an integer
froml to 6 and R and R' are individually hydrogen,
Cl-i o ‘Whaesthe hydsgyesepiegn be pieser AL apasiigR PrEhohRERE wactpﬂt?

r 'cwoﬂ’}‘ﬁ@ h&d Prob)2 r&ﬁ&s@ﬂt@@ﬁ%y@fog&d‘bﬁbﬂﬁﬁieﬁtr seldted frdin the group
noi et seEarate from any other nitrogen, oxyge
m&@

S GPSi yubstituted alkyl, Ql]@ﬁgyle shbgfityted aélfegﬁlshet%q)cygﬂ substltuted
a 'hgt%t:ﬂfcfyl g:'_'vélb%ﬁq@ Qmsﬁiufyd Bﬁ:l&.ﬂ@? bi§B sﬁﬁﬁtﬁﬁa &?1 fik@anyt, Astituted

grougﬂfon5|st|n |d|n¥
oy diarAL et s O B YR G ChIPe Ga)y S5
'@%Hf 94,£86] G, OR" (é’l@Ri}eoﬁUbt(@R'RY)n%ghS SRt @F&ﬂNNRt" fN}@I:(=0)R"

| east” one su stltuent Suc

a0k, CERAR; OO S BT CuBE RS- LR,

€H )bR"b%@R'R")t é(debRe cm@a{ EsH ?NR'R@J (em--)nm@ rcicHr,

Substituénts that e present on the rin
w@&(@@}Nﬁ' t aﬁﬁiﬂ%ﬁ(—ﬂi@ o of
(4E) - N-net hyl - 5- (5-i sopropoxy- 3-pyri di nyl) - 4- pent en- 2-

25 am wﬁeré Qishy dﬁégwﬁ?tﬁi{l 26 Cand ® dldrmragﬁﬁdlﬁﬁwny hyd2ogen, C;-1o alkyl,
The salt of clai

hymlczs%;vb @RonpematiG heteragyclic rm&wn% mfﬁ ?‘ﬁS?’E?FfBM ths heferocyelic

agiotbty i3 Separated ROmSAY bth&@nitfdga, Bkyken ¥iaM@iatont $ieat least two carbon
ydroxybenzoi¢ acid is,  gentisic a0|%

o PARTPEr 5 20 Brematd %O%aoatymm& spegies $glRg ef(ﬂaéﬁ%?wmsﬁng of

( gﬁ}m{yﬂ FbinbliyE tpklﬂdamﬁlyt AmdrSD pmsapaﬁabsn@u kvhéle Byl Of tib-fX@gding can
en- 2-am ne_p- hydroxybenzoat
be suitably substituted with at 1€ast one substltuent group, such as alkyl, hydroxyl, alkoxyl,

halo, or amino substituents,

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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5 5. The salt of claim1, wherein the

(4E) - N-net hyl - 5- (5-i sopropoxy- 3-pyri di nyl) - 4-
penten-2-amne is

(2S) - (4E) - N- net hyl - 5- (5-i sopropoxy- 3- pyri di nyl ) - 4- pent
en-2-amne. 6. A pharmaceytical conposition conprising
a sal t 3ofieHl 06?1“@% laPhwe H!%,“@P’S’%&‘”‘Mtaﬂd i gentisic acid (2,5-
pityaRassthidicdcldy. acceptable carrier. 7. A method for
treating a CNS di sorder conprising admnistering to a

subject iin_io need t n effective amount . of
conpostt Peambnf AR R Banf Ry grrorPRPA R Fpenten-
Weeneihgp-hydeoxybdnizoatan opti onal |y be adm ni stered al ong
with a pharmaceutically acceptable carrier. 8. A

proces in . N ey A s N g
(29 - Che R bR 12 Bhacin the (4B Nmethl. (5 isopropor S-ndinyl)-4

p @entem2-2mingis(@S)eHEpNausthyb- 816D isdproppxirg chytisiy i e frpeiane2-amine.
salt, 15 conprising the steps of. a) perform ng a Heck
coupl i figA heAmbdeRicaPEmM¥BSiforfromprising a salt of any of claims 1-5, along with a
3- hal o-5-i sopropoxypyridi ne and a conpound of the

f eharmpecuiicsily egontehle qagrisp) - CH( CH3) - N( CH3) (pg), where pg

is a protecting group for an am ne, and b) ‘

depr ot BCA infecholl e trp4tidg @ CINSdiisafeN@n@FisibiPadnitfiistefhgdd a subject in

perform Heck coupl.ing regction between a )

5 Bdiibereo! A SRR ARAROARE A FSTEPoSHOR SPmREEIAG bt 1Y offlgims 1-5,
f ehBfeinand J2) cAatpriGily GERhnifikibred@pnghitedshathiacaiorB atdep@ble
the OH group to an NHCH3 group, to forma m xture of
c§#Bunds i ncl udi ng

(2S)-(4E) - N- et hyl - 5- (5-i sopr opoxy- 3-

yr i di $1yA prodespfon preparidg £28)4H4E)-N-tnethylei-¢tisupropoxy-3-pyridinyl)-4-

p
Z- et ani cotine conpound. .and of her .j soners, 25 e)
£ B b o BB S 0 T on of ¢ he

m xture with a hydroxybenzoic acid of the formula: 40
Zj (~ Copprisiae ihe stapsedfe t he hydroxy group can be present
at a position ortho, neta or pars to the carboxylic

aci d of) QbiormingaGREIE 8Pt rBach@bebedh 8 9RRIoSUBSkdpokiPRidine and a

selected fromthe group__consisting_of alkyl, .
< CRRROUEA, 1tk BRR (SRR (G B CH N e abgre pe is 2

hg,b%g@gq(l,ﬁglfmag%ei idat ed 5 heterocyclyl, cycloal kyl,

substitute cycloalkyl, aryl, substituted aryl,
al kylaryl, substituted . alkylaryl, arylalkyl,

subst i ® geRLefe “%?hﬁlpf'&??"?ed pmingjgroupor’ | NRR', T CF3, N,

NO2, C2 R, SH SCH3, N3, SO2 CH3, OR, (CRR')gq OR,

O ( CR drperfoyming aMeck @Rpling@actinNictviken a BiRAIGS=iQpRIppxypyridine and a

Aoy T e TR AR € SR

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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QCHCH3) IR, (CRR')q (=0 O, (CRR')q (=ONR R,
(CRR')g NRR', CH=CHR , to OC(=ONR R', andNR C(O OR',
where g is an integer from1l to 6 and R and R' are

i ndi vidually hydrogen, Cl-1 o allyl, cycloalkyl, a
non-aronatic heterocyclic ring vvhegﬁi n the heteroatom
of the heterocyclic noi ated from any

ot her nitrogen, oxygen ur atom by at |east two
carbon atons, or anHe tic|group-containing species
sel ected from the group~gdnsizsting of 15 pyridinyl,

qui nol i nyl, pyrimdinyl, ranyl, phenyl, and benzyl ,
wher e any of the foregoi ng can be suitably

su bst i whitre thewydrbixyagrodpesass be mesentsitidpasition extho, eid 9pparsigdhe

23 k))flc acl{i' é[%{lé )%)eﬁ)res%htlé gﬁé(rl—l%dro!%@l* QibstftlenflleRed ﬁ'%m the group

tuen rom zero to
r @pnmegmﬁ aligyl, stiestitutediolayl, atkenyl, sublstitutied allsenyk hetéragyclyk allbsmfed

e ]

t @Il@laﬂyl, atyjalkydchiatitutey atyfisdicyl, F, CL, Br, I, NRR", CFs, CN, NO;, C; R, SH,

e s Ol ORY (CRRR ORE RO e B e eflope:,

c m(v@)n*,uoqgom OC(=O)R' (CRR") OCH; C; R, (CRR")q C(-O)R' (CR'R")q

D GIPEASOR, ER R OB, THER APELNRRY R e, Eft-cr,

( TR)(=ONR'R NandENR'C(=@ORS- i sopr opoxy- 3- pyri di nyl) - 4-
penten-2-am ne. 41 9. The nethod of claim8, wherein

the hygtaeyRenaale: AGhY l Salr aflf R o MaiviRUAL BABEAZELf ally,

aci d. al s , wherein .
h mlqnﬂgyb amewratomaticheterooyclicging @mprguj t]gedletemqm,the heterocyclic

i sS L5 ot 4 g%ﬁl&t xﬁé?%%@n, %Qg'gten ?:%iﬁu a'i_bn']-ﬂy at TJA& WS Earbon

a conposition c of’ any clai ns
1 -afnisyortah eronqgnegramw@mmsp@mww rFopY thwevnﬂonweimg of

. %&ﬁﬁ,gluﬂxom p‘}l‘lﬁlﬂfu% rfuran%f?, phenyl, and benzyl, where any of the foregoing can

be suitably substituted with at least one substituent group, such as alkyl, hydroxyl, alkoxyl,

halo, or amino substituents,

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 the E-metanicotine to hydroxybenzoic acid ranges from 1:2

to 2:1,

f) isolating the (2S)-(4E)-N-methyl-5-(5-isopropoxy-3-pyridinyl)-4-penten-2-amine

hydroxybenzoate salt, and

g) 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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9. The method of claim 8, wherein the hydroxybenzoic acid is 0-, m- or p-

hydroxybenzoic acid.

10. The method of claims 8 or 9, vévllierein the hydroxybénlzoate salt is converted to

another pharmaceutically acceptable salt form.

" 11. Theuseofa composition comprising a salt of any of claims 1-5 in the

preparation of a medicament useful for treating a CNS disorder.
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