, Yy CT- 2312X/ BMMCBX | | NAC@}gEWQ,G' j{b& _

CYCLCPRCPYLI\/ETHYLAM NE DERI VATI VES

A‘S*NELATC]\IERG CS The invention pertains to novel
NFacyl 2-aryl cycl opropyl net hyl ani ne -1- 5 deﬂpv&'ﬂw MMGESY drug
and bio-affecting properties, to their preparation,

phar maceutical faormilatio them
These corrpounds g ﬁ%@@o%&%?mg ¥§%mﬁe
useful in treating certain nedi caASIVESLATEONERGICS

Mel atonin (i; N-acetyl-5-nethoxytryptamne) is a hornone which is
10 synthesized and secreted primarily by the pineal gland. In nannals

| | | |
cecurring during ; AEEIAVEHfoh palieirk'ss SRUER ARG bidkleyobRopy IRV IanEE © . |
s 5 _ deriv vativey Rhvidg drglaifd Elbadfféiﬁﬁlg giagé’tfheﬁ hel theRprépafation, to

I nformatio ppears to te a variety of neural and

endocrine fungHaemacktit foreiiiations containing themkind tormeéthdids ©f using themi.at i on
of reproduction, body weight and netabolismin phot operi odi c

mamal s, the mseod)mpbundspadsessmdigmlnarglapdopérhes that should make themul at i on
of retinal physi ol ogy. . [err]

20 Rec entseful iinl dreating cariaint medinal diserdens) at onin exerts its bi ol ogi cal
ef fects through speC|f|c receptors, Use_of the biol oglc |1y actiy

radi ol abel | ed agoniMelatenin|(L N-aeriphEmaethexptriptamiog) isa ORR W &T}:“at i on
g{,stem; ( 4Rs) SMPﬂgFSlZ%Ga%{cc{sler&étzdneJ aa.nf“ A ﬁrgiang Whg.sentgal nervous

melatonin levels show a cyclical, circadian pattern, with highest levels

occurring during the dark period of a circadian light-dark cycle. Melatonin is
involved in the transduction of photoperiodic information and appears to
modulate a variety of neural and endocrine functions in vertebrates,
15 including the regulation of reproduction, body weight and metabolism in
photoperiodic mammals, the control of circadian rhythms and the
- modulation of retinal physiology.

WNHCOCH;
| |

CH30

i
20 | Récent evideﬁce demonstrates that melatonin exerts its biological
effects through specific receptors. Use of the biologically active,
radiolabelled agonist [1251}-2-iodomelatonin has led to the identification of
high affinity melatonin receptors in the central nervous systems (CNS) of a

variety of species. The sequence of one such h)éh affinity melatonin receptor,



vay.i ety of species. The sequence of one such high affinity melatonin

receptor, -2-
.CjET-_23'12X/ BMMCB X cloned.fromfrog nel anocytes,..has been reported. In
f&rmal i an brain, aut or adi ogr aphi ¢ st2sdi es have | €Ta2312X/ BMMC8X
di stribution of melatonin receptors to a few specific structures.

Al t hough there are significant differences in nel a&ﬁni n receptor, 5
di stribution cleseditomdeeg melanacytasehas keenseperted. mﬁsﬁa&éﬂ TAEY hi ghest

bi ndi ng site densi occurs.in discrete.nuclei.of .the hypothal anus. In
humans, speci PPEP"P%@E‘TPIT‘-CQm‘g‘ﬂ%hﬁ%\%ﬂp#‘ﬁmé‘mm% Ipﬁg%%t hal anus
IS conpl et elp¥ | (%cal | zed %&pt h uprachi asmati c nucl eus, strongly :
suggesti ng t hERCePtors 13 1V IReRH S, & are located within the human

bi ol ogi cal cl ock. wﬂmgh%‘."f@éﬁgﬁgﬁﬂﬁﬁyt ﬁ@fg&egm%g%ﬁ{fé&@g{@s bee_\r]l.

found to synchroni ze s 1nrats ssone, et al.,

Bi ol . Rhyti‘“disﬁiﬁﬁﬁbﬁ%%eﬂ%?ﬁr}een closel @elﬁtﬁ@égecie%gﬁ gerierilathe tighdst el at oni n

has been used to treat jet-lag relate eep diSturbances, consi dered

to be caused BdiASRe deBbity abt@s if iscrete nticle o tlarh wsirkndt, et
al., Br. Med. J. 292:1170, 1986). Further, the use 15 of a single dose of
mel atonin to hutvas, spetfic [1252vdorelatdnin birdiag veithimthe hypotitalamas is n

I nternational Patent Application WO 94/07487, Mel at oni n bi ndi ng
sites have beeomipbetely lonalizedotosthesiprachiasptaticraucleus, sipongly suggesting that
retina, superchiasmatic nucl eus een, .etc.. This_peans t hat

mel at oni n exemelatonin regeptors pse IQC; l within thehuman biologics! clerkn| vy 20
e e A SR .
Gt avbacke. -t oCHFIHRE FrtiPS T (GASPHE & sF L HUKELARHE LRARE %0,
coeful for  he ek administraltbh 3 BRIACAAPRAF bR o eatiBtiaptElatid )
~al so be usef ugebBrdibtibantes@nsitleré to be caused by desynchronization of
circadian rhythms (Arendst, et al., Br. Med. . 292:1170, 1986). Further, the use

15  of a single dose of melatonin to induce sleep in humans has been claimed by

Wurtman in International Patent Application WO 94/07487.

Melatonin binding sites have been found in diverse tissues of the
body—i.e., in the retina, superchiasmatic nucleus, spleen, etc. This means
that melatonin exerts mdﬁple physiological effects and is not highly

20 selective. The potential for side effects with melatonin use is large.
Melatonin agonists should be more selective than melatonin and have fewer
side effects. Suitable melatonin agonists could overcome melatonin’s
drawbacks, resulting in products having more predictable and, possibly,
sustained activity.

25 Melatonin agonists should be particularly useful for the treaﬁ:nent of
chronobiological disorders. They would also be useful for the further study



-B; CT- 2312X/ BMMCBX of nmelatonin receptor interactions-

as melffas in the treatnent of conditions af fected by nel atonin

activity, such as depression, work-shift syndrone, sl eep di sorders,
‘aucoma, reproduction, cancer, immune di-¥orders, i} '

di sorders, and a variety of sleep di sorders. 5 . Asi de fron1sinp|e

I ndol e derlvatlves of nmelatonin itself, varjous am de_stryctures have

bﬁen pr epgr ed of maelatenin receptorintrpghions %W%éﬂ&kthe treatg}eggpég NUORS gener al
t t b t
[arr) 10 ° sHsiadinmeistoni AGRAD ST 6s dlrmrsjonay et St RSNy o o

Vous, et al | (PR E%&%&%g%#ﬁ FRGR BlRE AR o
mel atoni n | 9qpdsee W&Bﬁ&r@%&‘&v@i&y‘&s corRpd. s, 1.

[err] erel I'mter alia’a su tltuted or unsubstituted

benzo[ b] t hgophen- 3- A%Qe fﬁﬂmsﬁﬁﬁl@'lﬁaéﬁzdﬁmﬂa%s obaat&bhid itsalf) varivus

1, 2- benzi soxazol -
amide structures have been prepared and their use as melatonin ligands

disclosed. In genéral these amide structures can be represented as:

R
t
N. _R
e
10 i

wherein Z is an aryl or heteroaryl system attached by a two carbon chain to
the amide group. Some specific examples follow.

Yous, et al. in European Patent Application EPA 527 687A disclose, as
15  melatonin ligands, ethylamines having cyclic substituents, 1,

R
AN Nz\Ir Ry
o
1

wherein Ar’ is, inter alia, a substituted or unsubstituted benzo[b]thiophen-3-
20 yl, benzimidazol-1-yl, benzo[blfuran-3-yl, 1,2-benzisoxazol-3-yl, 1,2-

benzisothiazol-3-yl, or indazol-3-yl radical; R1 is, inter alia, an alkyl or

cycloalkyl groﬁp; and R is hydrogen or lower alkyl.

Langlois, et al., in Australian Patent Application AU-A-48729/93

disclose arylalkyl(thio)amides 2 as melatonergic ligands,

25



benzi sat hi azol -3-yl, or indazol-3-yl radical; Rerr] is, inter alia an

al kyl or cycl oal kyl group; and R err] is hydrogen or |ower alkyl.
kFanglois, et al., in Australian Patent Application AU-A-48729/93

f'scl ose aryl al kyl (thio)anides 2 as nel atéonergi ¢ | i gacd=2312XBMMC8X
-4- CT-2312X/ BMMC8X [err] wherein Rerr] is

hydr ogen or | ower alkyl; R2 is hydrogen, halggen, or lower 5 alkyl; Rerr]
and R[err] are identical or different oglioups?F ncluding, inter alia,

hydr ogen, hal ogen, or |ower alkyl; rlds ydh_pgen or lower alkyl; Xis-
sul fur or oxygen and R7 is, i ia Towgr al kyl or al kenyl.

However, these references do not t@& pSuUgg&st the novel

mel at onergi ¢ aryl cycl opropyl nmet hyl amlne derivatives of the present 10

i nventi on. A nunber of cogbﬁunds containing structural elenents
comon to t he conpounds of the presen2 invention have been discl osed,
al t hough nel atonergi c properties have not been clained for any the
conmpounds wi thin these disclosures. 15 Mat suda, et al., in

1yl 2. (1YREREA g KRBT Gt T SVl Dpr St afbokan Aot 3 ¥ o
N- et hyl - Oy as Ryt RLarkd NpaYe idepeiRAIsr diffepgttiroiips indedipigninférealid,
hydrogen, halogen, or lower alkyl; Rs is hydrogen or lower alkyl; X is sulfur
or oxygen and Ry is, inter alia, lower alkyl or alkenyl.
However, these references do not teach or suggest the novel
melatonergic aryl cyclopropylmethylamine derivatives of the present
10  invention.
| A number of compounds containing structural elements common to
the compounds of the present invention have been disclosed, although
melatonergic properties havé not been claimed for any the compounds
within these disclosures.
15 Matsuda, et al., in international patent application W095/22521
disclose 1-phenyl-2-(1-aminoalkyl)-N ,N-diethylcyclopropanecarboxamides 3
as N-methyl-D-aspartate (NMDA) receptor antagonists, wherein Ry
represents, inter alia, a C1-Cs linear saturated aliphatic, a C1-Cs linear
unsaturated aliphatic, a branched aliphatic, or a phenyl group which may be
20  substituted with one to three substituents selected independently from the
group consisting of halogen, C1-C4 alkyl, nitro, amino , hydroxy, and C1-C4
alkoxy.



represepts, inter alia.a (ferr]-Clerr] linear saturated aliphatic, a
Cerr]-Cerr] linear unsaturated aliphatic, a branched aliphatic, or a
phenyl group which may be 20 substituted with one to three substituents
s¥l ect ed i ndependently fromthe gr ot consi st i ngCIF2HIXSEMMCEX
Cerr]-Cerr] alkyl, nitro, am no, hydroxy, and Cerr]-(.err] al koxy.

- 5- CT- 2312X/ BMMC8X ) [err]
The 1, 2-di aryl cycl opropane derivati ves s 4 are disclosed in NE
6701256 as having CNS stinul ant propg _
[err] Arferr] and Ar[err] arée&’l ng Qept Iy and optionally
substituted phenyl; Rerr] is inter Lal i a hydrogen, |ower alkyl or
acyl; Rlerr] is inter alia alkyl, dGHeMTk? or aralkyl. 10 The
present invention is concerned with conpounds of Forrmula | or I,

whi ch possess nel atonergi c properties and2t hus have utili ty in the
Lreatment of cond oS, B ol fbpRipae BhRnhdvd B pé Y are disclosed in

NE 6701256 as having CNS stimulant properties,

Ary

X o
Ary N

4
Ar; and Arj are independently and optionally substituted phenyl; R; is inter
alia hydrogen, lower alkyl or acyl; Ry is inter alia alkyl, cycloalkyl or aralkyl.
10
The present invention is concerned with compounds of Formula I or
II, which possess melatonergic properties and thus have utility in the

treatment of conditions affected by melatonin activity:
R R o

X G)\ NJL
Ry

Rz ()

15

W" i an
N, O R

Y
wherein:
X is halogen, hydrogen, C1.4 alkyl or ORs, wherein Rs is hydrogen,
C14 perfluoroalkyl, C14 fluoroalkyl, Ci4 perdeuteroalkyl, C1.zd alkyl, C4.20
20  alkcycloalkyl, Ca.29 carbonitriloalkyl, C3-22 carboalkoxyalkyl, C3-20 alkenyl,



15, wherein X is hal ogen, hydrogen, Clerr] alkyl or
CR[err] wherein R err] is hydrogen, Cerr] perfluoroal kyl, ([err]

f1 uor oal kyl, C[err]perdeuteroal kyl, Cerr] alkyl, C[err] 20 alkcycl oal kyl,
Gerr] carbonitriloal kyl, Cerr] carboal Koxyal kyl 'ljr HN(&MM,ICSX

- 6- CT-2312X/ BNIVC8X Clerr] aLkynyl, Clerr] aralkyl, C[err]
ar al kenyl , C[err] r al y yI hyd oxyal k r] aryl oxyal kyl,
Cerr] pyridyGsH ?‘]achﬂﬂl 4:3'2(13& ég.zoargikyn% 352-29 hydr ogen or
Gerr] aryl kynyﬁrowlké 52 X33y B 39 B, of o SRR, LY
cases, is hydrogen J al kyl; Gis a dival ent
met hyI ene, et hyl englgikagger}‘?{%gtsﬁ’hyl ene noi et Y; Rlerr] is
hydrogen, Clerr] aki n r o kyl ,
(err] al kenyl, C[errih d%ééﬁwf", eﬁé’?’]"af’ﬂo%% ﬁr;/alﬂ(ﬂ éFerﬁ]3 o, &

trlfluorongth!j2 man,ﬁ(prr] al kyl thioal kyl or NRerr]R err], wherein

Rlerr] and R err are independently selected from hydrogen and C[err]
al kyl, but Rl err] Rpih B dakes, is hydrogen] hilogen or Giglalkydn.
This invention deals with conpounds of Forrmula | or Il, their 15

preparation and t h& is adivalent nmthy:leae,aathylenamCmaHgne&wyleneammetg, certain
conditions. R1 is hydrogen, C1.4 alkyl or benzyl and
Ry is Cy1.¢ alkyl, Co¢ alkenyl, C3.6 cycloalkyl, Co.4 alkoxyalkyl,
10  Cj4 trifluoromethylalkyl, Co.g alkylthioalkyl or NR3Ry4, wherein Rz and Ry
are independently selected from hydrogen and Cj.4 alkyl, but R3 and R4

cannot both be hydrogen.

This invention deals with compounds of Formula I or II, their

15  preparation and their use in methods and compositions for treating certain

conditions.
Formulas Ior II are:
R R o
X G NJLR
R, 2 @
y 4
m §
N—C—R, (D)
Ry
20 Y
wherein:

X is halogen, hydrogen, C1.4 alkyl or ORs, wherein Rs is hydrogen,
* Cjy4 perfluoroalkyl, Cy.4 fluoroalkyl, C14 perdeuteroalkyl, Cy.3p alkyl, C420



Poymulas | or Il are: [err]

20 wher ei n: X is hal ogen, hydrogen, ([err] al kyl or
OR[err], wherein R err] is hydrogen, - CJerr] perfluoroal k err]
fTuoroal kyl, C[err]perdeuteroal kyl, Cerrf-alkyl, d erGT-2312X)/BW%

CT 2312X/ BNIVC8X al kcycl oaI kyl, Cerr]

éarbonitriloal I, Cl.err ar alko err alk ., err]

, A0, Copa o S oo POl R Cog eeh,
ﬁ;gygigal %ler (%[_eraﬂ< arlyhgbg qu S%Gra]kﬁs‘gl gél a ﬁré gr]
Eylr(_r)ylaﬁl ké/l » 2 tj/)ﬂ’ f e o ﬂol”@[kyn is hydrogen
A ko o, " bydoall, St Byt € A e A s o Cofp pyryla

Gis a divalent neth F,glblﬂge or CJerr] al krret hyl ene noi ety;

Rlerr] is hydrogen, g[grr|geﬂtlky Benzyl and 10 Rlerr] is (err]

al kyl, Cegr] al kerﬂislg{@:@géﬂl,lfa\l éiﬁ'c%ho a@&BUﬂ. QIR @dﬁjq arylkynylCher r ]
err Rlerr

trifluoronethyl al kyl al kyT t hi oal ky or err wher'el n
Rl err] and R €g4oalkamids;e i ndependently sel ected from hydrogen and [ err]
al kyl, but Rerr] and R err] cannot both be hydrogen. 15 It
is to be understoodl,uhbpﬂle&e&sehyﬂeogemhalngQM(ﬂﬁj& es fluorine,
chlorine, bromne and iaqdine; the term"alkyl" refers to straight and

br anched chai 1G isa divalent methylenes BBFYI‘?%PEQM, alkmetiaylene migietyi ef ers to

trai ght d
straight an Ry is hydrogen, C1.4 alkyl or benzyl; and

10 Ry is Cy.4 alkyl, Ca-g alkenyl, Cg.¢ cycloalkyl, Ca4 alkoxyalkyl,
Cj4 trifluoromethylalkyl, Cp.g alkylthioalkyl or NR3R4, wherein Rz and Ry
are independently selected from hydrogen and Cj.4 alkyl, but Rz and Ry
cannot both be hydrogen.

15 It is to be understood that, as used herein, "halogen” denotes fluorine,
chlorine, bromine and iodine; the term "alkyl” refers to straight and branched
chain saturated hydrocarbon radicals; "fluoroalkyl” refers to straight and
branched chain monofluorosubstituted saturated hydrocarbon radicals;
"alkenyl” refers to straight and branched hydrocarbon radicals containing a

20 caxrbon-carbon double bond; "cycloalkyl" refers to saturated cyclic
hydrocarbon radicals; "alkoxy" denotes an alkyl radical connected to a |
molecule via an oxygen atom; "alkylthioalkyl" refers to an alkyl radical
linked to another via a sulfur atom; "aryloxyalkyl" refers to an alkyl radical
linked to an optionally substituted phenyl group via an oxygen atom;

25 “alkcycloalkyl" refers to an alkyl radical linked to a saturated cyclic
hydrocarbon radical; "carbonitriloalkyl” refers to an alkyl radical linked to a



br anched chai n nonof | uorosubstituted saturated hydrocarbon radicals;

"al kenyl " refers to straight and branched hydrocarbon radicals containing a
20 carbon-carbon doubl e bond; "cycloal kyl" refers to saturated cyclic
Hydr ocar bon radicals; "al koxy" denotes arB-al kyl radi c&l- @Nﬂﬁ&%Ka
nol ecul e via an oxygen atom "al kylthioalkyl" refers to an al kyl radical

linked to another via a sul fur atom 'aryloxyal kyl* refers to.an alk

r adi cal nitriletpdical yia Bﬁﬁl’bﬁ‘aﬁtpy‘;sﬁﬂfg’f’?ﬁ%‘?‘g%h e‘ﬁfﬁ"'sé? Bﬂﬁuﬁfq&ag'}&l)xygen
atom 25 "alkcyclqal kyl" refers.to an.alkwl radical .lLi t turated
cyclic hﬁﬂ%ﬁfha'}rﬁsay ;%aicexi]o,alkcegrrgg}ﬁ i 1 SERKATY L, 5%%%%% %rlf§i8ﬂ.| kyl

radi cal |inked {.0.8. . R " - 8-
CT- 2312X/ B idal linked tp 4 hysirogen atom via an oxygen atom; "pyridylaliyl’ zefers” °, =,

refers to an 6] : 'd'iPé‘c‘ﬂ} i ljfﬁlnhp I Idﬂgﬁyr gadi.cal ;
"hydr oxyal kyl PA%%&Q@ %ﬁganlheﬂlﬁql trga'fglsg% mﬁ%gstﬁc‘)ﬂgﬁhy rogen at om
via an oxygenn alky1Yreféts § éf}bgiéry'l eddiEAl linked difedlydty the)terrhizdl eadboni nked
directly to t term-nal carbon of "an al kyl radical; 5 "pyrrylal kyl "
refers to a pgf anhikyddadiesl; Miriflirsloictieylaliiy]' reférs ¢o beriffuoed-sobstitobed ~ of
an al kyl radical; "trifluoromethylalkyl" refers to a trifluoro-substituted
met hyl ~group hiethykigroupdiriked divecily tal dnyalkybridical; "pepBuotalylireferstorefers to
strai ght and branched chain saturated fluorocarbon radjcals;

" per deut er oal kiyaight endbranchest chaigpatusated fluareearhorpadicalsat ur at ed 10

deut erocarbon radicals; "cyano" refers to.a radical containi Hg a carbon-

ni trogen tri pleerdguteroalkyk\refars to siraight and branched:chaipysajuratedoq hydr ocar bon

radi cal s containing a carbon-cafbon triple bond. taralkyl", " kenyl ",
and 19 a%ﬁ?ﬁi arpgn ra apygpo,ref%s&p@r g‘?ﬂﬂ co a‘ﬁﬁ“ﬁﬁﬁaﬁ%nyl
respectively) refer . . r agh | ' : beH W ed
phenyl group F‘%‘I%ﬁoeﬁ’emﬁalﬁbﬁ)gdlS%ﬁtffg&%a&%gﬁggﬁ&("))? anegl , % kKenyl or
al kynyl radical 4 didieloYa afl P10 bohQ) "ardlidey, edFatien p,l-r,gflars to
-NC( O - al kyl S‘J#%‘%Q?’g‘{m al gancgaﬂt)ﬂ%-ca% st'at eg nur%?rk&of carbon atons;

"al knet hyl enevaaiéiynyat torl” BNSirylalkdrilSand "aryldlkgiiyll) tespedtivaly)adefer
attached di rectIthrl awrret enek’r amal. r'glll_%enzyl "ry(l)r yg] pe ref%rs to the
phenyl met hyl g6 fadicals Griwdich anloptiphallysebstitutpdphenyl\groupidappenderhto  bear
substituents sel ected from hydrogen, hal ogen, trifluoronethyl and
Clerr] al i®xy thoteemiinal carbon of an alkyl,Nlkérgl oraligmyd dadicabrespeetivaly

I mredi ately follow ng "C' denote the nunber of carbon atons ip the

moi ety. “alkamido" (or "alkylamido") refers to -NC(O)-alkyl groups containing

stated number of carbon atoms; "alkmethylene” (or "alkylmethylene") refers
to an alkyl radical attached directly to a methene radical. "Benzyl" or "Bn"
refers to the phenylmethyl group, -CH2-phenyl. Phenyl groups, when
20 present, bear substituents selected from hydrogen, halogen, trifluoromethyl
and C14 alkoxy moieties.
Numbers recited in subscripté immediately following "C" denote the
number of carbon atoms in the moiety.
Based upon biological tests, the following Formula I compounds are
25 preferred. All have binding affinities for the human melafonin receptor with
ICsq values of 600 nM or less.



Based upon biological tests, the follow ng Formula | conpounds are 25
preferred. Al have binding affinities for the human nel atonin receptor

W th ICerr] values of 600 nMor |ess.
-9- CT- 2312X/ BWCBX 9Preferred c&HAATEVIMESE ul a |
are those wherein Rl is hydrogen, Rlerr] is CJerr] alkyl, Y and Z are

-i ndependent |y hydrogen or hal ogen

R ) . .

C[elrrk] a: kyl, C:[er?feg}'% mmp@p@frgfamﬁﬂﬂa%%"geﬂm erlbg'lFG Ré:rrs] o

ar al ken or efer

om L B ﬁ%ﬂbyL Hia R ihade &@?ﬁy@é@&?ﬁw hiidenhnd 38

Pr ef d

L L@ ovi ﬁg 7 Bk, Wheltin RisRE parftkyl 4 m%?sn%’n"af‘k%ﬁi%?%;?yﬁ%?lﬁy

ut anam de;

(trans)- | 2af’§;ﬁ%:falhoxya’%‘é’“ﬂ)léy‘% S?Icfs%*ﬁ‘antelﬁb‘f f:"f‘%‘%f[\)‘?)tx“y'éé‘&%?n“d‘és 10
rans e ut anam de;

(-)- (trans% '{IF é y hoxyphenylz) cyc+ Hn@gil]mat hyl>/] but anam de;

(17an) 1| [ 2- (3 Mieifercedtonboasds ofthepybddnt thoesiiant ghutisihdoe in the

(trans)-N-[[2-(4-Chl oro- 3-nmet hoxyphenyl )cycl opropyl ] met hyl ] but anam de;

(-) - (trans) - Nflléwving lidtt hoxyphenyl ) cycl opropyl ] methyl [-2- 15
met hyl pr opanani de;

('Erans) ﬁ[[g(i{rgzsgm-ﬁi’e(gmmth »plmh ybrnmp?qmd]mﬁmmiwl ) f{ but anani de;
ran r n § n
Etrgn:g I\LHZ(( ono- 5- ne oxyﬁ e ﬁ)cyc{q&ﬁggﬁﬁ ut a almdo(la’

20
bl 030 <1i&r¥¢ai%{bn€3% AR S S %%‘ﬁz}%  vothyl ]

but anam de;

(-)-(trans)- MT)I(E%Q'N%(%%W&%??%W f‘°§/’ 6?%’619 opy %l}miflﬁnﬁmgm anam de;

EHZEE;%H%‘%&‘%;@'& Weﬁvﬁcy %oﬁ%h |'] but anam de; 25

(trans) - N- [ [ 2({rand)N-{Po@rhitnbis-metostypieaylcpaepropyliibihytl butahamide;
(-)-(trans)-N-[[2-(3-Methoxyphenyl)cyclopropyljmethyl]-2-

15 methylpropanamide; .
(trans)-N-[[2-[3-(6-Phenylhexyl)oxy]phenyl] cyclbpropjd]methyl] butanamide;
(trans)-N-[[2-(2-Bromo-5-methoxyphenyl)cyclopropyllmethyl] butanamide;
(trans)-N-[[2-(3-Methoxyphenyl)cyclopropyllmethyl] acetamide;
(-)>-(trans)-N-[[2-(2,4-Dibromo-5-methoxyphenyl)-cyclopropyl]methyl]

20 butanamide;
(trans)-N-[[2-(2-Iodo-5-methoxyphenyl)cyclopropyllmethyl] butanamide;
(=)-(trans)-N-[[2-(2-Iodo-5-methoxyphenyl)cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[3-(Heptyloxy)phenyl]cyclopropyljmethyl] butanamide;
(trans)-N-[[2-[3-(2-Propenyloxy)phenyljcyclopropyllmethyl] butanamide;

25  (trans)-N-[[2-[3-{(7-Phenylheptyl)oxy]phenyl]cyclopropyllmethyl]

butanamide;



but ananj de; ' -10- )

CT-2312X/ BMMCBX - (trans)-N-[[2-(3-[ (Et hoxyphenyl ) cycl opropyl ] met hyl ]
but anam de; (trans)-N-[[2-[ (3-Cctyl oxy) phenyl ] cycl opropyl ] net hyl ]
bt anani de; (trans)-N-[[ 2-[ 3- (Nonyl-38y) phenyl| | cy€iTo}d BNVEIMIGBX |
but anam de; (trans)-N-[[2-[(3-Decyl oxy) phenyl ] cycl opr opyl ] net hyl ]

EE anam §e (rans YL@ R herslimsloyoy %?W%L]ﬁm% )
(trans)- (I;;[ [ 20 (o I SRS BREAIgPTRRIE B b R YA

(trans) - [ 2(‘i'%'fs?%‘?'@@fﬁ@éwﬂf%%ﬁ@ﬁ%%’ﬂ%?gf%@ﬁ‘ﬂ@c“c%‘%ac%“y‘?ff methyl] 10
T AR o
B LR ket
e o I ey o
(-)-(trans)-N-[[2-][3-]3-(3-Methoxyphenyl ?pr opoxy] phenyl ] cydoprop- 1-yl ) -
met hyl ] but anbutatamide;

b B Ao e b il 5

10  butanamide; '
(-)-(¢rans)-N-[[2-(5-Methoxy-2-(phenylethynyl)phenyl)cycloprop-1-yllmethyl]
butanamide;
(trans)-N-[[3-(3-Methoxyphenyl)-2,2-difluoro-1-cycloprop-1-yl]jmethyl]
butanamide; |

15 (-)-(trans)-N-[[2-(3-Methoxyphenyl)cycloprop-1-yl]methyl]cyclopropane
carboxamide;
(-)-(trans)-N-[[2-[3-[3-(3-Methoxyphenyl)propoxylphenyl]cycloprop-1-yl)-
methyl] butanamide;
(-)-(trans)-N-[[2-(3-Methoxyphenyl)cycloprop-1-yljmethyl]-N'-methyl urea;

20  (-)-(trans)-N-[[2-(3-Methoxyphenyl)cycloprop-1-yllmethyl] propanamide;
(-)-(trans)-N-[[2-(3-Methoxyphenyl)cycloprop-1-yljmethyl] acetamide;
(-)-(trans)-3,3,3-Triﬂuoro-N—[[2-(3-methoxypheny1)cyc10prop-1-yl]methyl]
propanamide;
(trans)-N-[[2-[3-[(3-,7,11-Trimethyldodeca-2,6,10-trien-1-yl)oxy]phenyl]-

25 cycloprop-1-yllmethyl] butanamide;



(*)-(trans)-N-[[2-(3-Met hoxyphenyl)cycloprop-1-yl]nethyl] acetam de;
(-)-(trans)-3,3,3-Trifluoro-N-[[ 2-(3-net hoxyphenyl)cycl oprop-1-yl]nethyl]
pr opanani de;

(trans)-N-[[2-[3-[(3-,7,11-Tri met hyl dode€ld-2, 6, 10-t ri &1-2312X/BMMEENRyI ] -
25 cycl oprop-1-yl ] nethyl] butanam de;

-11- . CT-2312X/ BMMC8X

(trans) - N [ [ 2{iran)M-[2-BrlitFhenylbutyloxDexrphenydoxaeproppl-ylmethell ny | |

but anam de; )

(trans)-N-[[ ZbPQafF(‘B’«qﬁhenyl pent - 1-yl ) oxy] phenyl ] cycl oprop- 1-yl ] nmet hyl ]

but anam de;

(trans)-N-[2- ???‘SW'J%Péﬂ%’ﬂ?é}eﬁxwm?’gﬂ@%w&yﬂ% P?‘nléYH‘y’}ﬁ“‘Y”

but anam de; s 3.

(trans)-N-[[ Zpﬁﬂa(tgl-d&ycl ohexyl prop- 1-yl ) oxy] phenyl ] cycl oprop- 1-yl ] et hyl ]
but anam de; ; h%)@#ﬂe ] phenyl ]
cycl oprop- ?L y I(Wn%%rgﬁ?q%ﬁlgéﬁg&n%bg e; ﬁyﬂ@d&ﬁdﬁl%hﬁétﬁyﬂ
(trans)-N-[[ 2phfaadnidé; (Tri fl uor onet hyl ) phenyl ] et hoxy] phenyl ] cycl opr op- 1-
yl ] met hyl] but anam de;

(trans) - N-[ [ 2(irand/iN-{[BMEGCycoihayipiopybyboxplphisnyl[kyeloprop L metiy]

cycl oprop-1-yl]nmethyl] butanam de; 15
(trans) - N-[ [ 2 bitar@rhiglep- 3- met hoxyphenyl ) cycl opropyl ] net hyl ] but anani de;
(trans) N L 2 e N5 -Cydopenty propAi-ylioxyphenyl] cyctoprop 15 me il

10  butanamide;
(trans)-N-{[2-[3-[2-[3-(Trifluoromethyl)phenyl]ethoxy]phenyl]cycloprop-1-
yljmethyl] butanamide;
(imns)—N—[[Z—[3-[[2-(3-Methoxyphenyl)cycloprop-1-y1]methoxy]phenyl]
cycloprop-1-yljmethyl] butanamide;

15 (trans)-N-[[2-(4-Chloro-3-methoxyphenyl)cyclopropyljmethyl] butanamide;
(trans)—N—[[2-(3-Methoxyphenyl)cyclopropyl]methyl]-2-methylthioacetamide;
(trans)-N-[[2-[3-[3-(3-Methoxyphenyl)propoxylphenyl]cyclopropyl]methyl]
butanamide;
(-)-(trans)-N-[[2-(4-Todo-3-methoxyphenyl)cycloprop-1-yl]methyl]

20 butanamide;
(-)-(trans)-N-[[2-(5-Methoxy-2-(phenylethyl)phenyl)cycloprop-1-yllmethyl]

- butanamide; _
(-)-(trans)-N—[[2-(4-Met_hoxy-[1,1'-biphenyl]-2y1-cycloprop-1-yl]méthyl]
butanamide;

25  (-)-(trans)-N-[[2-[4-Methoxy-4'(trifluoromethyl) [1,1-biphenyl]-2yl]-
cycloprop-1-yljmethyl] butanamide;



(#rans); N-[[ 2-[ 3-[ 3-(3- Met hoxyphenyl ) propoxy] phenyl ] cycl opr dpyl ] met hyl ]
but anam de;

(-)-(trans)-N-[[2-(4-1o0do-3-nethoxyphenyl)cycl oprop- 1 met h\é !
but anam de; -12- 12X/

(-)-(trans)-N-[[2- (5 Met hoxy- 2- (phenyl et hyl ) phenyl )cycl opr op- 1-yl ] rret hyl ]
but anam de;

l(ou% ag;%agz) th)ﬂ[mrﬁ;@q@? Ylkyﬁﬁtﬁr]@/p-]l-)ﬂme@ygﬁ}gpmd? } net hyl ]
[1,1'-bi phenyarw%)l‘] @r?)o%ﬁeﬁgﬁ M%Pﬁé(‘mm%‘y uor onet y)

-12-

(Frans)- N[ zft(@%a\i-ﬂéﬁtﬁﬁmﬁw&ﬂxmm a@l*ﬂwﬂ&?gﬁgﬁ%%%

Et rane)- [ [ 200 HEATEIRER KB b ctol R a0 ARy cloprop-1-
(-)-(transg %[ﬁe@%tﬁﬁﬁhﬁrﬁ&(?’ nmet hoxyphenyl ) pr opoxyl phenyl ] cycoprop 1-

5hyl)|]neth|yl] e e (trans)-N-[[2-[3[ (3-Phenyl prop- 1-yl) oxy]

phenyl | Cycl Op({t#dhs ylprop- yljcycl 1-yl}methyl

(trans)-N-[[ 2( [ 3[?_ - L%glgg%ronp lro>;/>| %()3]5‘ Paenyl %ngco g?)lr)-opy ]m;I ] rr!at hyl ]

but anani de; 1Butapianside) - N-[[ 2- [ 3[ (3- Di et hyl oct a- 2, 6-di en- 1-yl ) oxy] phenyl ]

cycl oprop- 1- yl Jmet hyl ] but anam de;

(trans) - N[ [ 2(trees) R BiBHRberioxypromangaxy) phepyleyclopropri-yHmethyl]

but anam de; butanamide;

10 (trans)-N-[[2-[3[(3-Dimethylocta-2,6-dien-1—yi)oxy] phenyl] cycloprop-1-
ylJmethyl] butanamide;
(trans)-N-[[2-[3-(5-Methylhexyloxy)phenyl]cycloprop-1-yljmethyl] butanamide;
(trans)-N-[[2-[3-(4-Methyl-3-penten-1-yloxy)phenyl]cycloprop-1-ylmethyl]
butanamide;

15  (trans)-N-[[2-[3-[(3-Cyclohexylbut-1-yl)oxy]phenyljcycloprop-1-yljmethyl]
butanamide;
(trans)—N-[[2-[3-[2-[2-(Triﬂuoromethy1)phenyl]ethoxy]phenyl]cycloprop-l-
yllmethyl] butanamide; _
(trans)-N-[[2-[3-[2-(3-Fluorophenyl) ethoxy]phenyl]cycloprop-1-ylJmethyl]

20 butanamide; '

(trans)-N-[[2-[3-[3-(4-Methoxyphenyl) propoxy]phenyl]cycloprop-1-
ylJmethyl] butanamide; |

(trans)-N-[[2-[3-[2-(2-Fluorophenyl) ethoxy] phenyl]cycloprop-1-yllmethyl]
butanamide; | | ' _

25  (trans)-N-[[2-[3-[2-(2-Methoxyphenyl) ethoxy] phenyl]cycloprop-1-ylmethyl]
butanamide; '



(trans) -N-[[2-[3-(4- Met hyl - 3- pent en- 1- yl oxy) phenyl J cycl oprop-1-yl ] met hyl ]
but anam de; 15

~(trans)-N-[[2-[3-[(3-Cycl ohexyl but - 1-yl ) oxy] phenyl ] cycl opr op- 1-yl ] net hyl ]
bt anam de; -13- CT-2312X/BMMCS8X
(trans)-N-[[ 2- [3 [2-[2-(Trifl uororret hyl )phenyl ] et hoxy] phenyl ] cycl opr op- 1-

g%]hgt;;]h%h]engzit mde [[%@.IP]& ; l}\’i? -[3-12-(3- Fl %orophe cill,)l
§|h ]r ?rglf b l[Lut ﬁnafeN- CHE %ﬂ@%@&&%@ﬁ%&ﬁﬁ%&%@ﬁ%'m
1 ?%s% CKf[ Fgr(og@fa?g* mQ%§%°B}?'?‘§f‘5%3§$ﬁ%fcyﬁﬁ’i’ﬁﬁﬂlc¥)&%\8%] 1-yl ] met hyl |

but anam de; tanamide
CT-2312X/ BMVIZ:EB%l d‘(’ )-(trans)-N-[[2-(3-Fl uorophenyl )cycl opropyl ] met hyl ]

butanam deg (-)-(trans)-N-[[2-(4-B 3-fl henyl)cycl thyl
( ) - (trans) N-([)[-E (g) Fru[or(opﬁ(e)ﬁlf- c;/lc?lr?)% gf)cy o]pro?- ]]me y!hyl pr opanam d

(-)- (Butaﬂaiudé[[Z (2- Brono- 5-f | uor ophenyl )cycl opr op- 1-yl ] met hyl ]
but anam de;

(-)-(trans)- N([-)[-W)-BFHMS Flthonoe2-iphaphenyt)eytloprappld i thylHythnamide;

but anam de;

(-)-(trans)- I\I—(['I'@%)'N-HM&@¢W®W§W@PP&P‘1‘}?]¢MQMMm de:
SRUESR MRS it e SR I TR L

10 butanamide;
(trans)-N-[[3-(3-Methoxyphenyl)-2,2-difluoro-1-cycloprop-1-yljmethyl]-2-

methylpropanamide;
(¢rans)-N-[[2-(3-Bromophenyl)cycloprop-1-yl]methyl] butanamide;
(trans)-N-[[2-(3-Bromophenyl)cycloprop-1-yl]methyl] acetamide;

15 (trans)-N-[[2-(3-Methylphenyl)cycloprop-1-yllmethyl] butanamide;
(trans)-N-[[2-(3-Bromophenyl)cycloprop-1-yljmethyl] propanamide;
(trans)-N-[[2-(3-Methylphenyl)cycloprop-1-yljmethyl]-2-methylpropanamide;
(trans)-N-[[2-(3-Methylphenyl)cycloprop-1-yllmethyl] acetamide;
(trans)-N-[[2-(3-Chlorophenyl)cycloprop-1-yl]Jmethyl] butanamide;

20  (trans)-N-[[2-(3-Chlorophenyl)cycloprop-1-yllmethyl] propanamide;
(trans)-N-[[2-(3-Chlorophenyl)cycloprop-1-yl]methyl] acetamide;
(tmns)-N—[[2-(3-Ch10rophenylﬁycloprop—1-yl]methyl] cyclopropane
carboxamide;

(trans)—N-[[2-(2,5-Diﬂuoropheny1)cycloprop—l-yl]methyl] acetamide;

25  (trans)-N-[[2-(2,5-Difluorophenyl)cycloprop-1-yljmethyl] propanamide;

(trans)-N-[[2-(2,5-Difluorophenyl)cycloprop-1-yljmethyl] butanamide;



(#rans) z N-[ [ 3- (3- Met hoxyphenyl ) - 2, 2- d|fluoro 1-cycloprop-1-yl]Jmethyl] 10
but anam de;

(trans)-N-[[3-(3-Met hoxyphenyl) -2, 2-difl uoro-1-cycl op - 1-
et hyl propanani de; -14- C%Dﬁ&/%mé
(trans)-N-[[2-(3-Bronophenyl)cycl oprop-1-yl]nmethyl] butanam de;

(11 ans) N | | 2B o By B/ Soroet Vol flohfopare

[[2

(trans)- N—[[2 %% henyl)cycloprop 1-yl ]l methyl] propanam de;

(trans)-N-[][ 2- phenyl)cycloprop 1- yI]rret hyI] 2- met hyl pr opanam de;

(trans)-N-[]2
N[ 2-

[[2

(trans)- (@%@F h nyﬁﬂg{%m- xil | met utﬁfaer%l% abgtaréamlde,

t N- = tBnth]larﬁi d
Et;gﬂig N[[Z(?gt@%)gﬁggﬁenylglgglbgg%g 1- yllﬂ]hgt hyl ] ac%ét)grr;azine ©

trans) - N-§[ 2(frgnspN heryl ) the degcycl opr opane
E:ar box?am dse[ { (.:[(rzgﬁs) I\l-b%(![lgpﬂ 5.91[)] fl g{gy{)ﬁm ) czcl oBroB 1-yl ] met hyl]

acet am de; 2&WM®PM¢ﬂ@yd@PWMmﬂMWMMm op-1-yl ] met hyl ]

pr opanam de; transl):_ (l -Di fl uor gphenyl )cycl Qprop- 1-yl ] met hyl ]
but anami de;  (trans)-N-[2-[(3- thylpheny ) cycloprop-l-yl]methyl] acétamide; .

CT-2312X/ B

(trans)-N [N[N?EMMIHMWWWLWQ}HPR&- Limethyd] W?amdﬁpr opane

(trans)-N-[2-[(3-Ethylphenyl) cycloprop-1-yllmethyl] butanamide;

10 (trans)-N-[2-[(3-Ethylphenyl) cycloprop-1-yllmethyl] cyclopropanecarboxamide;
(trans)-N-[[2-[3-(Trifluoromethyl)phenyl]cycloprop-1-yl]methyl] butanamide;
(trans)-N-[[2-[3-(Trifluoromethyl)phenyl]cycloprop-1-yl]jmethyl]}-2-
methylpropanamide; |
(-)-(trans)-N-[[2-(2-Bromo-S-ﬂuorophgnyl)cycloprop—1-y1]methyl]

15 butanamide; |

| (trans)-N-[[2-(3-Methylphenyl)cycloprop-1-ylJmethyl] butanamide;
(trans)-N-[2-[(3-Ethylphenyl)cycloprop-1-ylJmethyl] butanamide;
(cis)-N-[3-Methoxyphenyl)cyclohexyl]acetamide;
(cis)-N-[3-Methoxyphenyl)cyclohexyl]-2-methyl-propanamide;

20 (cié)-N-[3-Methoxypheny1)cyclohexyl]butanamide;
(cis)}N-Ethyl-N’-[3-methoxyphenyl)cyclohexyl]urea; and
N-[3-Methoxyphenyl)cyclopentyl]butanamide.



car boxam de;

(trans)-N-[[ 2-
but anam de;

but anam de;

(trans)-N-[(2-
(trans)-N-[ 2-
(trans)-N-[2-
(trans)-N-[2-
(trans)-N-[2-
cycl opr opanec
(trans)-N-[[ 2P
(trans)-N-[[2
met hyl propana

[ 3- (Pent af | uor oet hyl ) phenyl ] cycl oprop- 1- yI ] nmet hyl ]

(-)-(trans)-N[(2-Phenyl cycl oprop-
5 (trans)-N-[(2-Phenyl cycl ei¥op-1-yl) rrél Zm%
Phenyl cycl oprop-1-yl) nethyl] butanam de;
(3-Ethyl phenyl) ¢ cI oprop-1-yl ] nethyl] acetam de;
Irepatationof fiermula I Compounds y| ] net hy| ] pr opanam de;

(5" A G YNGR oy et 8 AR e 1

¥ QOY"WS ?%&%@Fﬂﬁﬁ?ﬂe‘%l%ﬁ%ﬂgf (ﬁﬂ% R?'ﬁ’ré%x ¥ G and de;
Mg&s dekineE Mt bbREeny! 1 cycl oprop- 1-yl ] met hyl | - 2-

(-)-(trans}y-N-[[2-(2-Brono-5-fluorophenyl)cycloprop-1-yl] methyl] 15

but ananm de;
but anam de;
but anam de;

(cis)-N[3-Mthox
(cis)-N-[3-Met

(cis)-N-Ethyl -
-15-

10

N[ 3- Met hoxyph‘&nyI )

(trans)-N[[Z-(S-l\/Et?i | ) cycl oprop-1-yl ] net hyl ]
(trans)-N-[2-[(3-Ethy enyl’) cycl opr op- 1y|]rrethy|]
(cis)-N-[3-Met hoxyphenyl ) cycl ohexyl ] acet am de;
h )cyclohe - 2- bl - Propanagi deg

enyl ) ayel ghex andam d d
thoxypheny %
| opentyl ] but aggmi de
CT- 2312X/ BMMC8X

2 diethyl cyanomethylphosphonate, NaH, THF. b trimethylsulfoxonium iodide, NaH, DMSO.
© Hp, PtO,, CHCIs/EtOH. 9 acylation: R2COCI, base

exyl]urea ang

In the resultant Formula I compounds, R] and Rare H, Gis

methylene, and the other substitutents are as defined above.

Process 2

’iCCWH ’JCEM fow
—= Y O ) i UQ/\ Rz = alkyl,

Z W ! NHRg3,0r
NR3zR4
athlonyl chlonde reflux. P N,O-dimethylhydroxylamine hydrochloride, pyridine, CH2Clo. ¢
trimethylsulfoxonium iodide, NaH, DMSO. d | iAlH,, THF. © hydroxylamine hydrochloride,
NaOH, EtOH / H20. fLIAIH,, THF. 9 acylation: RaCOCI, base; RgR4NCOCI, base; or
RaNCO. '




Preparation of Formula | Conpounds The conmpounds of Fornula |

can be prepared as depicted in the foll ow ng schenes (Processes 1-8).
The groups R Rerr], Re[rr],Rerr],Rerr] X Y, Z G and err] are
as defined herein above. 5 -16- CT-2312X/BMMCBX
Process |

di et t ph NaH, . THF.
%?.r Het hyl sul f oxoni mgé;‘%féssl 1 Cy%‘r}?’nﬁtﬂzwﬁoﬁﬁﬂﬂ Fprpopndgs o eE (ra]rr]

O SR A e BB e S S metyenes Ry and R

and the other substitutents are as defined above. 10

Process 2 [err]
[err] thionyl chloride, reflux. [err] N R¥QR&S8Hhy| hydroxyl ani ne
hydrochl ori de, pyridine, CHerr]Cl[err]. trimethyl sul f oxoni um

i odide, NaH, DMBO. d LiAldlerr], THF. [err] hydroxylam ne hydrochl oride,

w W

slngle enantiomer
8| AlH4, THF. ® methanesulfonyl chioride, EtzN, CHoClo. © NaN3, DMF. d{ jAIH,, TH
@ acylation: RCOCI, base.

In Formula I compounds made using Process 3, R1, R, Y and Z are all
H, and G is methylene. |

Processes 4,5

Iyor Brs (1 eq)

0 Process 4 |
N /
N R T (OAc)s / CCla |
b \
I> or Bro (xs
Frocesss L
. H 2

<

10



NaOH, EtOH/ Herr]O [err] LiAlHerr], THF. [err] acylation: Rerr]COC ,
base; R err]R err] NCOCl, base; or R3NCO.

-16- CT- 2312X/ BMMCBX Using Process 2, the R err]
gtoup in the final formula | conmpound i s-17- al kyl CTRR#¥ 2/ BMML8X
NR[err]Rerr] (as defined above). Gis nethylene; R err] and R are H.
Process 3

LAIH err], THF. | emeﬂﬁfmgﬁ?qs(ﬁnw F *ﬁ'%%%aJéOHEE?‘&#ﬁ%?d&aﬁ'gfsteﬁ{‘er r].
NaN . . L Li JH . f4 on: RCOC,
LS;;]. 5 ers ]Whl% ls[lgwngﬁp _ra%‘gr%)%’ﬁrﬁ‘sm}%gés H&?’%y B&g% ssi gn Rerr],
R Y and Z ar gofldounds prodiicedfh Bioksss B4id%hE% wherein Y and Z are both Br or
I, G is methylene, and R] and R are H.

5
Process 6
o | o)
NaH / DMF )L
)Ud/\vin" RyBrorR1 )t©f<l/\r:l R,
Y 7 H v’ 7 R4
X i
Via Process 6, the Formula I compounds made are those in which Ry is
C1-4 alkyl or benzyl, G is methylene, R is H, and R, X, Y, Z are as defined
10  above.

Processes 7,8
o] (o)
Py H M
a . N
/qu/\ H Rz _a oﬁQ/\ N Rz
Y z Y Z  x
X
b o)

RsOH / THF H

DEAD, PhgP v~ z

(Process 8) i

2 BBry, CH,Cl,. ® Base, RsI or RgBr. (Process 7)



[err] . 10 -17-

CT- 2312X/ BMMC8X When using Process 4, the Fornula | conpounds nade
are those in which Gis nethylene; Y, Rerr], and Rare H_and Z is Br
of |. Fornula I conpounds produced W& Process 5 GAe231R¥/BMMGEX n v
and Z are both Br or I, Gis nethylene, and Rerr] and Rare H 5

Lerr] In Processes 7 and 8, the final Formula I compounds are those in

which G is methylene, Xis OR5,R1 and Rare H,and Y, Z, R and Rs have
the definitions given above.

Process 9

a PhCCH, Pd(PhsP),, EtsN, reflux. ®H,, Pd/C, EtOH.

Via Process 9, the formula I compounds wherein X is OCHg, G is
methylene, Z is phenylalkyne or hydrocinnamyl, and Ry, R and Y are
hydrogen are produced.

10



Via Progcess 6, the Forrmula | conpounds nade are those in which Rerr] is
Cerr] alkyl or benzyl, Gis nethylene, Ris H and Rerr], X Y, Zare as

defined 10 above. : [err]
-718- CT- 2312X/ BMMC8X -19r Processes CiTaZ%ZK/BWQGXnal
Formul a | conpounds are those in which Gis nethylene, Xis ORerr],
Rlerr] and Rare H and Y, Z Rerr]_and ro] ;;ave the definitions
given above.  [err] Processes 1
1 Process 10 ?
roc
/k©i</\ H/U\ R Cu(l)CN /O\EZCQ/\ ﬂJL Rz
| - pyridine, A CN
1 i
Process 11
Ba(OH),, H-0, DME
Pd(PhgP)4, PhB(OH)2

o)

o
' H
Ph

Via Process 10, the formula I compounds wherein X is OCHj3, G is
5 methylene, Z is cyano, and Ry, R and Y are hydrogen are produced. Via
Process 11, the formula I compounds wherein X is OCH3, G is methylene, Z
is phenyl, and Ry, R and Y are hydrogen are produced.



Vi a Progess 9,

the fornula | conpounds wherein X is OCHerr], Gis

nmet hyl ene, Z i s phenyl al kyne or hydroci nnanyl, and R1, R and,Y are
hydr ogen are produced. 10

GT- 2312X/ BWICBX  [err] -20-

fluorine, G is methylene, and Z, Ry,

-19-
Pr oc e €3-2312X/BMMCS8X

ACAEE G OA”
@/d;

XVill
R_F _ RF JoL
,O\Q/A//\ NH, h ,OO/d;\H
XX |

2 1) NaBHg, THF2) I, THF 3) H*.P Ac30, pyridine. ¢ FCI,CCOONa, diglyme, reflux.

d KOH, methanol, THF. ® CH3S0,Cl, EtsN, CH.Ch. f NaNg, DMF. 9 LiAlH, E1z0.
hR-COCI, EtsN, CHoClo.

Via Process 12, the formula I—compounds wherein X is OCHj3, Ris
and Y are hydrogen are produced.

Process 13

a4, Pd/C, HOAc. ® R,COCH (2 eq), EtzN, CHoClo.



M a Progess 10, the formula | conpounds wherein X is OCHerr], Gis
net hyl ene, Z is cyano, and R err], R and Y are hydrogen are produced. Via

Process 11, the formula | conpounds wherein X is OCH | | ene,
Zis phenyl, and Rlerr], R and Y are hydrdgen are pro%k@&}m

- 20- CT- 2312X/ BMMC8X [err]
I
Via Process 13, the formula I compounds in which X is OCH3, Z is

alkamido, G is methylene, and R, Ry, and Y are hydrogen are produced.

Process 14

d - OO/Q/L NHCOR,
|

a 1) oxalyl chioride, DMSO, CHoCl, 2) MeMgBr, THF 3) separate. ® PhgP, EtO2CNNCO,E!
5 phthalimide, THF. © hydrazine, EtOH 9 RyCOCI, EtN, CH,Cl.

' Via Process 14, the formula I compounds wherein X is OCHj3, G is
alkmethylene, and R, Ry, Z, and Y are hydrogen are produced.

10



19 ;NaBH.err], THF[err]) IJerr], THF 3) Herr] Ac[err]O pyridine. [err]
FCl [ err] CCOONa, diglyne, reflux. d KOH, nethanol, THF. [err]
CHerr]SOerr]C, Et[err]N, CH[err]CI[er [err] NaN|err’ I7\/F l(?rr]
i AlH err], Et[err]O [err] Rl err] COCl~ Et[err]N ]]2&,

Via Process 12, the formula | conpounds wherein X is OCH err], Ris
fluorine, Gis nethylene, and Z, R[(_I\Jo]c r)‘% Y are hydrogen are produced.
[err] N . rocess 1P {err], Pd/C, HOAC. [err]
Rl err] COCI (2 eq), Et[err]N, CHerr]Cl[err].

-21- CT- 2312X/ BMMC8X Via Process 13, the fordqrula |
conpounds in which Xis OCHerg], Zis al kam doo Gis thylﬂne, and
R, Rerr], and JOW“)EW proyadi. po TN\~ G/Q/\N R
N” "Ry ' H
“ b !
XIv 2970

toluene, reflux

Via Process 15, the formula I compounds wherein X is 2-hydroxyethyl,
G is methylene, and R, Ry, Z, and Y are hydrogen are produced.

Process 16

- X XXVI
/°\©/<l/\, NHp o /0\©/</\/ NHCOR,
XXvil |

2 1) CHgSOLCl, EtgN 2) NaCN, DMF, A. P LiAIH,, THF. © R,COCI, EtsN, CHoCla.

Via Process 16, the formula I compounds wherein X is OCH3, G is
10 ethylene, and R, Ry, Z, and Y are hydrogen are produced.



[err] . XX | [err] 1) oxalyl
chl ori de, DVSO, CHerr]C[err]2) MeMgBr, THF 3) separate. [err] Ph[err]P,

Etderr] CNNCO err] Et 5 pht halim de, THF. [err] hydrazine, EtOH [err]
Rlerr]COCl, Et3N, CHerr]Cl[err]. 23-  Via Pro&eE2302X/BMMEBX i a |
conmpounds wherein X is OCH3, Gis al ket hyl ene, and R Rerr], Z and
Y are hydrogen are produced. 10

- 22- CT- 2312X/ BMVC8X [err] Process 17

\@/\/ COqEt K@X HEt

XXvill
/C\©/$\ OH c \@/&;
XXIX XxXx

& >~ P(Ph)al , butyllithium, THF. P LiAIH,, THF. © CH3SO2Cl, EtgN, CH2Cle 2)NaNg, DMF.
d LiAlH4, THF. ® R,COCI, EtgN, CHxClo.

NHCOR,

Via Process 17, the formula I compounds wherein X is OCHz, G is
methylene, R is methyl, and Ry, Z, and Y are hydrogen are produced.

f F la Il n
The compounds of Formula I were prepared by the method shown in

Process 18. An organometallic reagent (1), such as a Grignard reagent or an

aryl lithium reagent, is cdndensed with the appropriate cycloalkenone (2) in
10  the presence of a copper(l) salt such as CuBr, Cul, CuBreMe3S, or the like, to

give the 3-aryl-cycloalkanone (3) directly. Alternatively, 1 can be condensed

with a 3-alkoxy-cycloalkenone (4), which gives 3 after subsequent

ketalization, catalytic hydrogenation, and deprotection steps. Suitable



Mia Progess 15, the fornula | conpounds wherein X is 2-hydroxyethyl, -G
Is nmethylene, and R R err], Z and Y are hydrogen are produced. 5
[err] _ al) CHerr]SOerr]C, Et[err]N 2) NaCN, DVF,
[err]. [err] LiAlHerr], THF. [err] R ert2#e0Cl, Et[er QI231P{/BMMESXrr] .
Via Process 16, the formula I conpounds wherein Xis OCHerr], Gis 10
et hyl ene, and R err Z, and Y are hydr n a d "
Y catalys for]this conversion includg pal(i)aglJ jum on cgzr‘l'?or{f and the like.
Cycloalkanone,' 3, can be converted to the compounds of Formula I by
standard methods, such as condensation with hydroxyamine, followed by
catalytic hydrogenation, and subsequent acyclation. Suitable catalysts for
5 this conversion include Raney Nickel, palladium on carbon, and the like.
Suitable acylating agents include carboxylic acid halides, anhydrides, acyl
imidazoles, alkyl isocyanates, and carboxylic acids in the presence of

condensing agents, such as carbonyl imidazole, carbodiimides, and the like.

10 Process 18

n
o’@ n oR 1. H2N-OH 2 ,
R'O. M cu() o 2. H2, catalyst R-C.N " OR
\©: or 3. acylating H
Sy SO
o) OR XXXIII I

agent
XTI

N

. HzO*

. HO-CH2CH2-OH
H*, MePh, -H,0

. Ha, catalyst

HaO*

©w

LU

Unless stated otherwise, all substituents on the Formula I compounds
produced via Processes 1-17 may have any of the definitions recited in the
15 first discussion of Formula I herein.
| The preparation of Compounds of Formula I involves the following
steps described for each of Processes 1-17: |



-23- . CT-2312X/ BMMC8X  [err] [err] >
P(Ph)[err]l butyllithium THF. [err] LiAlH err], THF. [err]

CH err] Sqerr] Cl, Et[err]N, CHerr]Cl[err] 2) NaN[err]

LIS AlH err], THF. [err] R err] COCl, Et[err3N, CI—I[err]CqTeZﬂZX/BWCSX
\/ahPlrocess 17, the formula I conpounds wherein Xis OCHerr], Gis

nmet hyl ene, Ris nethyl, and R err], Z, and Y are hydrogen are produced. 5
Preparation ofProgessli(Repctionsasdlinds The” conmpounds 01I‘D Formula ||

were prepared (’% Eegt?ner;letto %gnuneraaﬂy available aldehydes of Formula I with sodium

hydride and cyanomethylphosphonate, followed by cyclopropanation with

dimethyloxosﬁlphorﬁum methylide gavé intermediate cyclopropane nitriles
5 of Formula IIL | |

(i) Catalytic reduction of nitriles Il by hydrogen in the presence of platinum

oxide, followed by acylation of the resultant amine with an appropriate acyl

chloride, gave compounds of Formula I, wherein R; is hydrogen.

10  Process 2 (Reactions a-g)
(i) Treatment of commercially available cinnamic acids of Formula IV with
refluxing thionyl chloride, followed by acylation with N,O-dimethyl-
flydroxylanﬁne hydrochloride in the presence of pyridine gave unsaturated
N-methyl N-methoxy amides which were cyclopropanated with

15 dimethyloxophosphonium methylide to give intermediates of Formula V.
(ii) Reduction of amides V with lithium aluminum hydride gave aldehydes
of formula VL
(iii) Aldehydes VI were converted to oximes with hydroxylamine
hydrochloride and sodium hydroxide, and reduced with lithium aluminum

20 hydride to give amines of Formula VII.
(iv) Compounds of formula VII were acylated with appropriate acylating
agents, such as acyl chlorides, carbamoyl chlorides, or isocyanates to give
compounds of Formula I, wherein R; is hydrogen, and Rp is alkyl, NR3Ry, or
NHR;3 as defined previously.



Process_18. An organonetallic reagent (1), such as a Grignard reagent or an
aryl lithiumreagent, is condensed with the appropriate cycl oal kenone (2)
in 10 the presence of a copper(l) salt such as CuBr, Cul, CuBr.MeJlerr]S,
of the like, to gi ve the 3-aryl - cy2é-0al kanone (GT-2312X¢BMMC8X
Alternatively, 1 can be condensed wi th a 3-al koxy-cycl oal kenone (4),
whi ch gives 3 after subsequent ketalization, catalytic hydrogenation,
and depr ot ect Process 2 (Reacions atsl)e

i am on ol Voo S S U Pl
gﬁgdgﬂ;g'{egggnﬁaﬂ Efgl%g@ﬁfﬁf&%%gb?gm Ot al ytic hydrog_enat i on,
gg;l ;S;&nRaneg %I%g%gﬁe ‘8§ﬁf&i#‘u§1 O!:l ggtﬁ_%or.\, _%ﬂﬁgqf‘le%gh_és%| l%tgfﬁ e

i m dazol gss?ga%%ﬂ@%%@e@%%é%&%gﬁ%g?g‘ﬁ%%%%gygﬁgﬁce of

g gndens N aORRhRBHOHAVIthABARKA R ir c%‘iiﬁb’tft?lf@rmﬁﬂﬁ@é}dhﬂrﬁtﬂm Atthiktim | i ke.
err

hydride reduction gave enantiopure amines of Formula X.

(iii) Amines X were acylated with appropriate acyl chlorides to give
compounds of Formula I wherein Ry is hydrogenand Y and Z are hydrogen.
10
Process 4
Amides XI, produced by Processes I, II or III, were treated with thallium (III)
acetate and 1 equivalent of bromine or iodine to give compounds of Formula
I wherein Y is hydrogen, Z is bromine or iodine, and R; is hydrogen.
15
Process 5
Amides XI, produced by Processes I, II or III, were treated with thallium (1)
acetate and 2 or more equivalents of bromine or iodine to give compounds
of Formula I wherein Y is equal to Z is equal to bromine or iodine, and R; is

20 hydrogen.

Process 6

Amides XII, produced by Processes I, I or ITI, were treated with sodium

hydride and an appropriate alkyl or benzylhalide to give compouhds of
25 Formula I wherein R is C1-4 alkyl or benzyl.



UnlLess stated otherw se, all substituents on the Fornmula | conpounds
produced via Processes 1-17 nmay have any of the definitions recited in the

15 first discussion of Fornmula | herein. The preparation of
Conpounds of Fornula | involves the fol |l &#ng sté}%‘zg@&BM$Kr each
of Processes 1-17: - 25-

CT- 2312X/ BMMC8X Process 1 (Reactions a-d) (i) Treatnent of
commerci al |y &reS8d e al dehydes of Formula Il with sodium hydri de and

8{‘?12?%? ?itiﬁﬂéﬁ@%@émﬂ%%&ﬁ%%ﬁm Fedb TR S5 e horo o s

F (I ca (1] ' | ptril 11 by hyd

7 the pr esendtbmisetd prolel S B F RLPRAY! L P2 o of (he 70

resul tant am fi) Ariided RPEARIHE AL v base and (hB'relulfght BRRGIEOWRAINTS Of
rern err rogen.

Formula |, wh 'S hy 10 Process 2 (Reactions a-gQ)
(i) Treatngnt 9k 19@&%@@;% A4 IRYI DdideyvlRyldsoafides tdprodidcd |V with
refl uxing thion chl ori dé, fgl | owed” by acyl ation with N, O-di net hyl -

hydr oxyl am ne doptpciatdscsf Fogmiula T hepeimsX 0ORg and)R1 isihyerggere unsat ur at ed
N- net hyl , N-net hoxy am des which were cycl opropanated with 15

di met hyl oxophosphoni um nethylide to give internedi ates of Formula V.

(i1i) Reduction of amides V with lithium alum num hydride gave al dehydes
of fornula VI Process&iii) Al dehydes VI were converted to oximes wth

P A e e Buobus SRSt T AL i v R

Co d f f | a, V] | | at ' i at | ati

Compounds i 6 fue g SRR FRRAR BB L VLSO o e
Comeunds: o {3658 iR g S B uahi

triphenylphosphine, and diethyl azodicarboxylate to give compounds of

Q

Formula I wherein X is ORs and R; is hydrogen.

15 Process 9 |
(i) Amides I, wherein Z is Br or I and produced by Process IV, were coupled

with phenylacetylene under the aegis of tetrakis(triphenylphosphine)
palladium(0) to give compounds of Formula I wherein Z is phenylacetylene.
(ii) Amides I, produced above, were hydrogenated over palladium on carbon

20 catalyst to produce compounds of Formula I wherein Z is hydrocinnamyl.

Process 10

(i) Amides I, wherein Z is I and produced by Process IV, were heated at

reflux in pyridine in the presence of cuprous cyanide to produce compounds
25 of Formula I wherein Z is cyano.



-26- § CT- 2312X/ BMMCBX Process 3 (Reactions a-e) (1)
Reduction of the known honochiral sultams VIII with Iithium alum num

hydri de produced al cohols | X as single enantioners. stél i ) _Conver.sion of
al cohol's 1X to the corresponding nethane@® fonate est ETR332%y/BYIMCBX

met hanesul fonyl chloride and triethylam ne, followed by azide

formation with sodi umazide in dinmethylformam de, and Iithium alum num
hydri de reducl’_&SS_@l\lle enanti opure am nes of Fornula X (i) Amnes X

For mul e | “whelibAideBtrphpiech 7f T¥ad bioduie i Plodhtfy ers ARIHTS ©

P 4 Xl d
i th thalli umﬁwﬁ coupgﬁéﬁﬂﬁ*eeﬁ i e%%%ﬁéﬁ!’anﬁ%ﬂﬁﬁ]% o odi ne 1o
?Io\éiengongggn err)rlEBflﬂhgiI,tetrahé(%ﬁﬁéﬁylﬁ cess gﬂ%ﬁmé\m%rgls ;(?m gfogtrmed
by Processgs Himbthokye Sdﬁée%ﬁﬂﬂm"cbniﬁbﬂddsméﬁeiﬂZm phenget at e

and 2 or nore equl vayent S of bronmine or iodiné to give conpounds
Formula | wherein Y is equal to Zis equal to bromne or iodine, and Rl err]
I's 20 hydrogen. Process 6 Am des XIl, produced by Processes |,
Il or 111, wePeodesed? (Reactibhs adgi um hydri de and an appropriate al kyl
oy oo v e orohy Ade 75 Ty Mttt S8 oy, © L]
followed by sequential treatment with iodine and hydrochloric acid
10  produced allylic alcohol XVL
(ii) Compound XVI was acylated via acetic anhydride in pyridine to produce
allylic acetate XVIL
(iii) Allylic acetate XVII was cyclopropanated via treatment with sodium
chlorodifluoroacetate in refluxing diglyme to produce the
15 difluorocyclopropane XVIIL
(iv) Difluorocyclopropane XVIII was treated with potassium hydroxide in
methanol to give the corresponding alcohol XIX.
(v) Alcohol XIX was converted to a mesylate via treatment with
methanesulfonyl chloride in dichloromethane in the presence of
20 triethylamine. The mesylate was digested with dimethylformamide and
treated with sodium azide to give the corresponding azide. The azide was
reduced via lithium aluminum hydride to the amine XX.
(vi) Amine XX was converted to Amides I, wherein R is fluorine, by acylation

with an acyl chloride in the presence of triethylamine.

25



-27- . CT- 2312X/ BMMCBX Process 7 (1) Amdes Xl I1,

produced by Processes |, Il or IIl, were treated with boron tribrom de
to produce conpounds of Formula Xl V. (i) Amdes XIV were treated with
base and the resul tant -al koxi des were 5 =28t kyl at ed wi EA-23I8XBMMCSX ky |
| odi des or al kyl brom des to produce conpounds of Formula |I wherein X
Is ORferr] and R err] is hydrogen. Process 8 (i) Amdes X I1,
produced by Pm&é(ﬁa@néﬁﬂsl |, were treated with boron 10 tribrom de

d d I V. i ' <] \A.
E?eﬁéﬁ’fﬁciogﬁﬁ Ehitoe X0 RRtisR il Brpeen Wi SBREG T NBRE AR D 8
ref _ _ . “PHOSPAI ne; a
GRiert] and RGP ttDgkfyfint Gvér HRYEAR O copbon iRApRE it 207 =1 [, T 07,

Zis Br oor | @%ﬁgﬁﬂ 9%@1 i8GAatRd! Va tiREReAOWRthAo equivilehts of an
phenyl acetyl e un erat e %S@Qf?? tet rgki s(triphenyl ph%('ls‘;)hi ne)

pal I adi un(£) heylahsrige Pt PHesériceluftietiyldmivketostive Amitlesiewherain@isene.

(ii) Am des |, Pproduced above, were hydrdgenated over palladi um on carbon
20 catal yst hlkaphiddice conmpounds of Fornula | wherein Z is hydroci nnanyl.
Process 10 (i) Amdes I, wherein Zis | and produced by Process |V,
were heated at reflux in pyridine in the presence of cuprous cyanide
to produce conpounds 25 of Fornmula |I wherein Z is cyano.

- 28- Process 14 {Reagtions a-d) Process 11 (i) Amides I, wherein Z
's | and pr C)dl(Ji% ijlcggd%(?f)sgfucleg’viam%;gcessg %’ev%gse gxitd?zed via Swern oxidation to

10 givethe cérresponding carboxaldehyde, which was treated with methyl
magnesium bromide to give a mixture of diastereomers. The epimers were
separated by chromatography to produce pure alcohols XXIIL
(ii) Alcohol XXIII was converted by treatment with phthalimide, diethylazo
dicarboxylate, and triphenylphosphine to the phthalimide XXIV.

15 (i) Phthalimide XXIV was treated with hydrazine in ethanol to give amine
XXV. |
(iv) Acylation of XXV was accomplished with an acyl chloride in the
presence of triethylamine to give compounds of Formula I, wherein G is
alkmethylene.

20
Process 15

(i) Phenol. XIV, produced Via Process VII, was converted to the sodium salt
by treatment with sodium hydroxide and heated at reflux with ethylene
carbonate in toluene to give Amides I, wherein Rs is 2-hydroxyethyl.

25 .



M t sonobu coupling in the presence of aqueous barium hydroxi de,
phenyl boric acid, tetrakis(triphenyl phosphine) palladiun(0) and 5
di met hoxyet hane to produce Formul a | conpounds wherein Z is phenyl.

Process 12 (Reactions a-h) (i) Redud®- on via sodCT+2302XA/BVMIMCEX of
3-nmet hoxy cinnamc acid (XV), foll owed by sequential treatnent with
I odi ne and hydrochloric acid 10 produced allylic al cohol Xvi. (i)

Conpound XVI ~Reocess-16 Reagtionsagteti c anhydride in pyridine to produce
allylic acetage XVII’ iiy), ALlyli cetate | I...was cl opr opanat ed
via treat rrentél)f\ﬁilq?k@_bm(mm"dg‘ce& %ﬁ%ﬂ?ﬁ%%&%@lylﬂhn}eﬁ S Snﬁf gl yme
D | uor ocycl opaRgedh A Preelee SrEaRtianhs i gveamemiirarbichayes |
met hanol to gjue lang: : : AL eohol X1 X was
converted to %‘%@?ﬁ@i%ﬁ&?}&%&fgngﬁt%%twlﬁlso%t a%%%ndﬁ%%?\yl chloride in
di chl or ongg ha&ﬁn@@ly#ﬂflpaﬁﬁasﬂg‘?ﬁ&ﬁem ri ethylam ne. The nesyl ate was

I met hyl  or mam

digested wth e and treated with sodium azide to give

the correspongdiyNitakd XXVI Wie rédictd] with lithium fabsingedmtiyriridé i um al uni num
hydride to the am ne XX (vi) Am ne XX was converted to Am des I,
wherein Ris ¢d \ b tagitteadnhine XXVIL wi t h an acyl chloride in the
presence of triethylamne. 25 _

- 29- (LY ARtinhe XOORIeeas acylated Writhvas acidhicride in thespresgnce of ()
Oxime XXI, produced as in Process |1, was converted to diamne XXI| via
catal yti c hydtrigthylaming to give pAmidesi, whasaindgisethyleneaceti c acid. (ii)
Diamine XXII was diacylated via treatnent with two equivalents of an 5
acyl chlo?®de in the presence of triethylamine to give Arides |, wherein Z

'S al kani’rqgc'ess 17 (Reactions a-e)

(i) Commercially available 3-methoxycinnamic acid ethyl ester was
cyclopropanated with the ylide derived from isopropyl
triphenylphosphonium iodide and butyllithium to give cyclopropane XXVL
15  (ii) Cyclopropane XXVI-was converted to alcohol XXIX via reduction with
lithium aluminum hydride in tetrahydrofuran. | '
(iii) Alcohol XXIX was treated with methanesulfonyl chloride and
triethylamine in dichloromethane to produce a mesylate which was
subsequently converted to azide XXX by treatment with sodium azide in
| 20 dimethylformamide. |
(iv) Azide XXX was reduced via lithium aluminum hydride in
tetrahydrofuran to amine XXXI.
(v) Amine XXXI was acylated with an acyl halide and triethylamine to give
Amides I, wherein R is methyl.

25



Rrocess. 14 (Reactions a-d) (i) Alcohol 1 X, produced via Process I11,-
was oxidized via Swern oxidation to 10 give the correspondi ng

car boxal dehyde, which was treated wi th mnethyl na&r_}_esi um brom de to
¢five a mixture of diastereoners. The epi+rs were S t
chr omat ogr aphy to produce pure alcohols XXII1I. (i1) Alcohol XXIIl was

converted by treatnent with _phthalimde, diethylaz di cgrboxyl.ate, and
tri phenyl phosphi ne Reagems, sokvents apd deackianc “Ig%o’ﬁ %r)thﬁﬁ}c’ﬂ‘é? 31%%%@‘*% V was

Acyiation of BRPAHALVSEEBRPLATs ki 15 oR sPllerin e gof qrgantc )
f I et hyl am ' A . 1f,.G |
Bl ket hyl ane. epietis” By Geh€ af SheRBBRAUiballc seab i avin kb, ©

VI, was conv : g a.al by treatment with sodium
BhecichPin 08 FREVAC R elyae

hydr oxi de and Wt yl ene carbonate in toluene to
give Amideg |, wherpge gﬁl\%a%iﬁwén%ﬂwﬁéy%%edaﬁ order to produce other

- 30- CT-2312X/ X Process 16 (Reactions a-c) (1)

Al cohol I X, peefiporihdsiembiacadby thisinverition beanetdpetificaliy disthesed! f ony |
chloride in the presence of triethylamne to give a nesylate which was
subsequent | y transfAudditionally sompeands of Formtlsbalsaencympassall n 5

di ret hyl formam de, to nitrile XXVI. (ii) Nitrile XXVI was_ reduced with
li thi um al um pharmaceutitallyracceptablesobvatos withyhydrates being thaprefesoed | |

(iti) Amne XXVII was_acylated with an acid ghloride | n,the presence of

tri et hyl ani ne Spkyatgsy Thepresentjinveptionalso dngludes geqmaplgical yomers ap 17

(React] ons, 2 ob el isoineks, S TRl b R ARl s AT A TRHGIAA™ © 201 ¢

-

enantiomers and diastereomers, which arise as a consequence of structural

asymmetry in certain compounds of the instant series. Trans -cyclopropane

stereoisomers are in general preferred. Separation or stereospecific synthesis
of the individual isomers is accomplished by application of various methods
15  which are well known to practitioners in the art.
In addition, the invention includes isotopically labeled variants of the
disclosed compounds, particularly radioiodinated compounds into which a
radioactive isotope of iodine, such as 1221, 123], 125], or 131], has been
incorporated; such radiolabeled compounds are of utility as specific, high
20 affinity receptors and thus can be employed in receptor binding assays,
autoradiographic studies, and in other in vitro and in vivo biological tests
which are used in the discovery and phérmacological characterization of

novel melatonergic agents.



cycl opropanated with the ylide derived fromi sopropyl .

tri phenyl phosphoni um i odi de and butyllithiumto give cycl opropane XXVlI. 15
(ii) Cyclopropane XXVI was converted to al cohol XXl X via reduction with

14 t hi um al umi num hydride in tetrahydrof udan. (i i CT-2312%/BMMESX was
treated wi th net hanesul fonyl chloride and triethylamne in

di chl oronet hane to_produce a nesylate which was | subsequently converted
to azi de XXX by trd@enbescription 9 Qﬁﬁ%ﬁ{r&@d}tﬁe@@ sgqq%}m% de.

(iv) Azide XXX was, reduced,via L.ithj al ym num, hydri.de in

t et r ahydr of ur RRCY/GeR &F erﬁsac:_‘xp Veﬁegﬂsﬁﬂ]ﬁé}’% ls\ﬁ£§°ﬁmué}d§d’_fwith an
acyl halide apd it INd 8FldierchQuillebbs Formulfl iZS0bg, Wher el n R is methyl ..

Cl- 2312X/ BWCBX  The compourld®Hhe Brestfit /ol Havetafihity for RAEHHIrPBE 1 Of

t he above descri be preparative steps wou skilled in

the art of OrQﬁé‘éﬁdo%er?giu\%?ﬁx&ﬁ%‘r’moﬁblnﬁlﬁ&ﬁiﬁwd@féﬁﬂﬁi@dﬁﬂahwi c

reactions having ext precedent in the scientific literature. 5
These pr epar abindingRisfag andrxhilit ¥gdnisthdivity adaietérminedbyce fidtiomal
conmpounds enbraced by this invention but not specifically disclosed.

Addi tional | y assayoFhisbiological testsate dassribedbelopass al |

pharmaceutical ly acceptable solvates, with hydrates being the preferred
sol vates. The presdwisidiscussadoabaes melatoniniisinyelyedinitheregulation of as wel |
as 10 optical isoners, e.g. mxtures of enan%&&n&rs wel | as individual

enanti omers avarigty.eft kiplogical shythms and exerds #s Fodadnteractien yr al
S L1 ool Sor s Wb SperifFRSRRIOTS, Sheres VGG oAt tor S S BRHOR A {1 ¢
STLSSTS o b 8 R SR ol ©
O 0 AP GG Ry S Alhedoprt i
20 02 v | eSamunpnasine s oy Ahicohehte doortss ool ||
speci fic, hi gkyith reproduction, eancer, immune disorders and neuroendocrine disorders.
15 The systemic administration and dosing regimen of compounds of
Formula I can be done in a manner similar to that described for melatonin
itself. The dosage and dosage regimen must be adjusted using sound
professional judgment and taking into consideration such variables as the
age, body weight, sex and physical condition of the recipient, ihe route of
20 administration and the nature of the illness being treated. Oral, transdermal,
*subcutaneous, intravenous, intramuscular, rectal, buccal, intranasal, and
ocular routes of administration may be used.
One or more of the compounds of the invention is mixed with
pharmaceutically acceptable amounts of one or more conventional

25 pharmaceutical excipients to produce a formulation to be administered by

the desired route. Generally, such formulations will contain one or several



20.affinity receptors and thus can be enployed in receptor binding assays,
aut or adi ographic studies, and in other in vitro and in vivo bi ol ogi cal
tests which are used in the di scovery and phar rracol i cal

characteri zati on of novel mel atoner@c agents. 12X/BMMC8X

- 32- CT- 2312X/ BMVC8X The ' Descrl ption of Specific

Enbodi nent s" section herei nbel ow r.0 reat er cr Lve details
of the synt he§auriess of dilyented Useful carne&dpﬁh%g sI051 emlﬂq‘i'fiéraﬁ’@(}f%g of
Formul as |1 h re ey have
affinity for Péi%b%‘&?’% ngpmgﬂ{tx,eo 858 933’?‘%&3” ﬁ'}%‘%g‘% gg?“ﬁ Ao,
determned in Fq.13 d exhi bit agoni st activi ty
as deternmi nedt@%ftggf%ﬂfwéﬁeﬁsa%gfa Qgggéﬁaél/rhe i ol ogi cal tests are
described bel ow. Suitable carnet%sinblﬁdg lﬁﬁHﬁé ﬁéxﬁ%@é’ SuctBeddiBitb], ntandikg] ved

in the regulation o lety o ogical rhythnms and exerts its
bi ol ogi cal g ef fs%&ﬁesvﬁﬁm éEanaaeélbﬁﬁn%ﬁlos ités, ¢rapaemithpgelatihpere is
ni

evi dence that the ad stration of {atoni n agoni sts Is of clinical

utility in thealcheflsilitfate, anucmystumnecuﬂhﬂo&npolyvmylpygohdbnd dejlubedeat oni n
activity. Such conditions include depression, jet-lag wor k- shi ft

syndrome, sl esyatel, syrus,maethyl celhdose, meﬂtyl-mrdpmyl-hydswmqates, talasi t h
reproduction, cancer, imune disorders and neuroendocrlne di sorders. 15
The systenic mngnasmmatea@ateamnerasoﬂgndetbe . Mixusesargapsrahle. For nul a

| can be done in a er simlar to descri bed for rrelatonn
itsel f. The dos age H@Efﬂ-tyﬁqu@&ﬂﬁe‘ﬁmﬂ%éq ugecaaﬁsug'@emsjés%s
pr of eSS|onaI nt and takin onsi deratipon suc as the
age, body? |§FFE n@&s, &Y%af A BSHIBES tff?é{ Sﬁﬁﬁéﬁ%%&ﬁ%route of
20 adm ni st r%%eﬁ&gaﬁ%ﬁ;'i&e”%ﬂ&& ah%%éﬂtle'&?ﬁ? being treated. Oal,

r

transder nal , aneous ravenous anuscul ar, rectal, buccal,

i ntranasal , and Jaé:oﬂgyas 2w ﬁ{@ﬂlﬁbﬁﬁfe%é%rrg%\(m%dﬁﬁél

One or nore of the corrpo e invention I's mxed wth

phar maceut i calihverdiPwilt bbitad RO Sbaiit RTCLPdbIIRI10% 6f ddivel condpord(s)
phar maceuti cal excipients to produce a formulation to be adm ni stered by

the desired r@ud®9.96e10e90%, ot othercsuitablerainoiunes) of exdipiendfs).ai n one or several
15 Dosage levels will be dictated by the patient’s needs and by the

medical judgment of the treating physician. Generally, however, dosages of
about 0.1 mg to about 100 mg per day are useful to treat sleep, circadian
rhythm or other medical disorders.
In methods of treatment employing the compounds of the invention,
20 the treatment will involve the step(s) of administering one or more dosages
of the compound to a host, preferably a mammalian, e.g. human host in need

of such treatment.



-33- . CT- 2312X/ BMMCBX carriers or diluents. Useful

carriers include solids, sem-solids and |iquids whi ch have
mscibility, or other conpatability, with the active a%entég) SO t hat
tthey can deliver sanme to a patient or hod4- CTa32XWBMMESBX er s

I nclude | actose, dextrose, sucrose, sorbitol, mannitol, 5 starches, gum
acaci a, cal ci um phospha Ws (0 Eﬁ# t cal ci um
silicate, mcrocrystall h%es é)F%h%?ﬁFf@ﬁﬂgP I&MF ,scel | ul ose,

wat er, syrup, nmethyl cellul ose, nmethyl- and propyl-hydroxybenzoates, talc,
magnesi um stearate, mneral oil and the |ike. M xures are operable.

emilsi 1115, pt oscrORPERnHRFILR Pl bR AR, B kilhigs

agents and th | : - : fu]ﬁ‘f 11y,
conposi tions m%%%%q%%%aﬁegg@ : ﬁ%%h%%ﬂ?%ﬂé appear 1|nr(1)\l/%nt i oﬁﬁe\nﬁl | contain
from aboutg 0. déhsideration lof & fcfowiniexa és;)wirgdﬁ ate given féﬂﬂiegﬁﬁaﬁfbséw 90%

or other suitable anounts, of excipient(s). Dosage 1evels will be

di ctated by t{ilkishationdnly afidese nottb by cirdtrued as limitirgothejindgntion's of t he
treating physician. Cenerally, however, dosages of about 0.1 ng to
about 100 ny seopeday are useful to treat sleep, circadian rhyt hm or
ot her medi cal disorders. . I n met hods of treatnent enploying the
conpounds of the i nintheifollowing examplesdemperatyres areexpressed in degegess)  of

adm ni stering_ope oj, re dosages LOof the,conpound to a, host,
preferably a Gﬁﬁlﬁi{gg&@ﬁ.ﬂmmiw evc?nrgjme 18 ROES e at nent .
Eﬁ/éwl VENIS uncorvectad The %roéon%mdear magnetic resonancemﬁ E’Eéc%\iloF SULES R R

characteristics refer to chemical shifts (5) expressed as parts per million

—t

ol

(ppm) versus tetramethylsilane (TMS) as the reference standard. The relative
area reported for NMR signals at various chemical shifts corresponds to the
number of hydrogen atoms of a particular type in the molecule. The

15  multiplicities of the signals are reported as broad singlet (br s), singlet (s),
doublet (d); triplet (t) or multiplet (m). The NMR spectra were obtained
using solutions of the compounds in either déuterodimethylsulfoxide
(DMSO-dg) or deuterochloroform (CDCl3). Infrared (IR) spectral
descriptions include only absorption wave numbers (cm-1) having functional

20 group identification value and IR determinations were made using
potassium bromide (KBr) as diluent. The elemental analyses are reported as
percent by weight. |

The following examples describe in detail the preparation of

representative examples of compounds of Formula I and of synthetic

25 intermediates. It will be apparent to those skilled in the art that

modifications, both of material and methods, will allow preparation of other



The conpounds which constitute the present invention, their nethods
of preparation and their biological actions will appear nore fully after 5
consi deration of the foll ow ng exanples, which are given for the Eur ose of

i1lustration only and are not to be consBbued as |ini GIndBk2BM on's
scope. In the foll ow ng exanpl es, tenperatures are expressed
i n degrees Cel sius, ([err].O,. hqurs are. desi.gnated."h" or,"hr", and

mel ting poi nt Sompoungs e Fram W%ﬂ%%@%?‘%@q@? esonance

(NMR) spectr al . Characteri.siics reker t 1. i essed
as parts per [OHqWisgexamplesiis BG@?@S@%&PP%%@%@@%%@‘%%&a%&?%
reference sta i . ' ported for NMR signals at
vari ous chem gg&ﬂﬁ@ﬁé“ﬁ%&ﬁ&?\%n esﬁtﬂ(l)&gﬁgtehﬁ nunber of hydrogen atons of
a particular type in the nolecule. The 15 nultiplicities of the signals
are reportgd as broad singlet (br s), singlet (s), doubl et (d),
triplet (t) or multiplet (n). The NVR spectra were obtained usi ng

sol utions of the conmpounds in either gxAMPRESTELhyl Ssul foxide
(DMSO-d[err]) or deuterochloroform (CDCl[err]). Infrared (IR) spectral
descriptions include only absorption wave nunbers (cm 1) having functional
20 group identification value and IR determ nations were nade using

pot assi um broni de BxBnjples1-189 show.th@ ipreparationtaanid chazsacterizatioreof eported as

percent by weight. The foll ow ng exanpl es_descri be in _detail
the prepar ati &ormiala I compepnds.cRxamplas 140:044 presestt similaninfermation iyl a |
and of synthetic 25 _internediates. It will be apparent to those skilled in

the art tA8t FormulpHicompayndss both of material and nethods, will allow
preparation of other : - 35-
CT- 2312X/ BMMC8X conmpounds di scl osed herein. Fromthe foregoing
description a th fgéij)vm ng exanples it is believed that one skilled
in the art wo 6F£°‘ie carry out the invention to the full est

n

extent. S Ppreparation of (trans)}-N-[[2-(2-Fluoro-5-

X nvl)cvclopropylimethyl]-2- lpropan

15
Stepi
(a) (trans)-3-(2-Fluoro-5-methoxyphenyl)-2-propenenitrile: To a suspension
of NaH (6.90 g, 60% dispersion in mineral oil, 173 mmol) in THF (500 mL) at
0 °C was added diethyl cyanomethylphosphonate (30.10 g, 170 mmol)

20 dropwise. This was followed by the dropwise addition of a solution of 2-
fluoro-5-methoxybenzaldehyde (24.5 g, 159 mmol) in THF (50 mL). The
resulting suspension was allowed to warm to ambient temperature. After
18 h, H2O (200 mL) was added and the solution was extracted with EtOAc.
The organics were combined, washed with brine, dried over MgSO4, and

25 concentrated to afford a white waxy solid. The material was then purified by
Kiigelrohr distillation to give the title compound, 24.3 g (86%): mp 56-57 °C;



EXAMPLES Exanpl es 1-139 show the preparation and

characterization of Formul a | conpounds. Exanpl es 140-144 present
simlar information for 10 Formula Il conpounds. Examél e 1 (Process
1 Preparation of (trans)-N[[2-(2-Béuoro-5- CT-2312X/BMMC8

met hoxyphenyl ) cycl opropyl | net hyl ] - 2- et hyl pr opanam de 15 (a)
(trans)-3-(2-Fluoro-5-net hoxyphenyl)-2-propenenitrile: To a suspension

of NaH (6.90 YH NMR (B0OMEE, GDCI3) 8317 (a) 3H), 15,981(d3] mi6i]) Hizn1H)i6.855680n1) at
00C was added di et hyl cyanonet hyl phosphonate (30. 10 170 mmol ) 20

dr opwi se. Thi @nMHSI),fﬁcﬂll-ﬁﬂédmb?I% 9Q1ftabw6§eHadeb,i7e%g st ] = Kol Bz SR)MS,.

f I uor o- 5- met hgxybenzal dehyde 4.5 @, ,159 mpl ), i ( )

I‘eSlﬁH ti Fg susﬁmtéﬁem&éﬂm/‘b d‘%‘@%@? #F%ﬁwm%geé?k%é{'gﬁﬁm

18 h, Herr]Q (200 e n | uti on was extracted with Et OAc.
The organics 7@15%&6%&&%?’%;&%@?%, dried over MpS™, and 25
concentrated to afford a white waxy solid. The material was then purified
by KLFgeIrohr distillation to give the title conpound, 24.3 ¢ (86% : np

56-57 C v
CT. 23 (1§x/ ?Mycﬁ‘) (trans)-2-Q2-Fluorp-gmethoxyphenylcydlopropane élr’?ﬁﬁﬁ'.l%'gT?g . 3H),
G0y 8 g5 ppeppton df et 3 73 ol in INASC {0 mP) s addedeBLL D D, %

me 177; Anal \igietifasdickdr@imbaidd (169 g |Ghind]) infsinal® pottiors. Yfter the
foaming had subsided (40 min), a solution of (trans)-3-(2-fluoro-5-

10 methoxyphenyl)-2-propenenitrile (4.26 g, 24 mmol) in DMSO (10 mL) was
added dropwise, maintaining the temperature between 35-40 °C. Stirring
was continued for 18 h at room temperature, followed by the dropwise
addition of saturated NH4Cl (100 mL) and extraction with ethyl acetate. The
organics were combined, washed with brine, dried (K2CO3), and

15  concentrated to give a red oil which was then purified by silica gel
chromatography (CH2Cl2/hexane , 60:40) to afford the title compound as a
clear oil (46% yield): 1H NMR (300 MHz, CDCl3) § 0.82-0.88 (m, 2H), 1.65-
1.75 (m, 1H), 2.55-2.62 (m, 1H), 3.75 (s, 3H), 6.50-6.55 (m, 1H), 6.60-6.70 (m,
1H), 6.92 (t, ] = 6.5 Hz, 1H).

20
Stepii
() (trans)-2-(2-Fluoro-5-methoxyphenyl)cyclopropanemethanamine:

A suspension of (trans)-2-(2-ﬂuoro-5-methoxyphenyl)cyclopropane
carbonitrile (5.0 g, 26 mmol), PtO2 (200 mg), and CHCI3 (10 mL) in EtOH

25 (65 mL)was hydrogenated in a Parr apparatus at 55 psi for 3 h. The catalyst
was filtered through a plug of celite and the solvents were removed. The



N .7.91; found: C, 67.41; H 4.44; N, 7.86. 5 (b)

(trans)-2-(2-Fl uoro-5- met hoxyphenyl)cycl opropane carbonitrile: To a
suspension of NaH (1.73 g, 72 nmmol) in DVBO (40 nL) was added solid

tri met hyl sul f oxoni um i odide (15.9 g, 72 ®ol) in snmal CTpIRXSBMMERE! t he
f oam ng had subsided (40 mn), a solution of (trans)-3-(2-fluoro-5- 10

2‘3&23*55233&% éesﬁ%;sﬁxﬁ%‘%@%&g stigigerthen pe@%@%%%%@&%@d B% i ng
was contin t

adzli ti onI 01ch esé{zgin%? %?\I%rrﬁ%%ﬁe a?srsgh%raggg éﬂ:‘?‘f%% tv#iﬂééfm Og\(l:wetS St e. The
oot ratou EoRGRE rRRANRT i e B8 A e Fle Bl A8 B Gdn I 0

) A
0.82-0.88(4m 27?111 7%?51%{)61 261%6?. iﬂ),ﬂbb-izﬁ (ﬁgﬁg ?75%%31—@ 533@7@(H)

3H), 6.50-

20 St ep 'Ign , 1H), 6.56-6)62 (m, 1H), 6.85-6.90 (m, lH)

(trans)-2-(2-Fl uoro-5-nmet hoxyphenyl ) cycl opr opanenet hanani ne: A

suspension of (trans)-2-(2-fluoro-5-nmethoxyphenyl)cycl opropane

carbonitrile (5.0 g, 26 muol ), PtJerr] (203{;3{@ and CHCI[errJ (10 L) in
(!

EtOH 25 (65 fd) (MBS)HYe[J[bﬁkﬁhmm-S-me&hmph topropylleethyll-2-or 3 h The
cat al yst was filtered through a plug of celite and the solvents were
renoved. The methylpropanamlde -37-

CT- 2312X/ BMMCBX esul t drochl i d was then partitioned

bet ween CHfer FP@F’@BPF“@%E’ ET%dS IUt‘RPQf:z‘{" 3’ '&]’h Sorgani c | ayer was

it e conpoundatbSHehenilesbiPrEbicemAfinanine (QOHEI By Bttt (1e

mg, 9.0 mmol), in dry dichloromethane (15 mL) at 0 °C was added isobutyryl
chloride (352 mg, 3.3 mmol) dropwise. The resulting suspension was then
allowed to warm to room temperature and stirred for 18 h. The solvents

15 were removed and the residue was taken into EtOAc (100mL) and washed
sequentially with H20, 5% citric acid, 5% K2Cd3, brine, and dried over
K2CO3. Concentration by rotary evaporation yielded a crude oil which was
then purified by Kiigelrohr distillation. Recrystallization of the resultant
solid from EtpO/hexane (1:1) gave 380 mg (47% yield) of the title compound:

20 mp 93-94 °C; 1H NMR (300 MHz, CDCl3) § 0.82-0.88 (m, 1H), 0.97-1.03 (m,
1H), 1.13 (d, ] = 8.1 Hz, 6H), 1.14-1.24 (m, 1H), 1.85-1.91 (m, 1H), 2.25-2.30 (m,
1H), 2.93-3.02 (m, 1H), 3.52 (dt, ] = 7.8, 13.8 Hz, 1H), 3.72 (s, 3H), 5.74 (br s,
1H), 6.41-6.44 (m, 1H), 6.59-6.64 (m, 1H), 6.91 (t, ] = 6.5 Hz, 1H); IR (NaCl
Film) 3298, 2962, 1642, 1546, 1502, 1428 cm™1; MS (isobutane - DCI) m/e 253;

25  Analysis calc'd for C15H20NO2F: C, 67.90; H, 7.60; N, 5.28; found: C, 68.18;
H,7.77; N, 5.24.



NWVR (250 MHz, CDCl[err]) [err] 0.79-0.82 (m 1H), 0.90-0.95 (m 1H), 1.49-
(br s, 2H, 5 1.70-1.76 (m 1H), 1.82-1.86 (m 1H), 2.60-2.74 (m 2H),

3.75 , 3H), 6.35-6.42 1H), 6.50-6.62 1H),.6,85-6.9 1H).
(d) (E?ans)H2 N-[[ 2- (2-Fl uoro- 5E met hg?<yphe‘ﬁ§'r ) cycl f)g]r op&&]‘?@é?ﬁ/ﬁ&lﬁ&&n K

met hyl propanam de: 10 To a magnetically stirred sol ution of

(trans)-2-(2-fluoro-5- nmet hoxyphenyl ) cycl opr opanenet hanam ne (600 ng,
3.1 mol), Et3N (909 ng, 9.0 mol ), in dry dichloromethane (15 nlL) at
O[err] C was added i sobutyryl chloride (352 ng, 3.3 mol ) dropw se. The
resul ting suspensi on was then allowed to warmto roomtenperature and
stirred for gFch s 15 were renoved and the residue was taken
into EtOAc(l s lé,ﬁsni() sequentially with H20, 5%citric acid,

5% K[ err] CJ eppdpnarbfibf 8f (@ﬂﬁgwﬂggggmfhox%heﬁmmmﬂﬁﬂlcem ration
by rotary evaporation yre a crude ol I ch was then purified by

Kugel rohr gli s h{dr@hluqa Recrystallization of the resultant solid from
Et[err] O hexane (1:1) gave 380 ng (47%yield) of the title compound: 20 np
93-94 C;, [err]H NI\/R(BOOM—IZ CDCl[err]) [err] 0.82-0.88 (m 1H), 0.97-1.03
(m 1H), 1.13 (d, J 8.1 Hz, 6H), 1.14-1.24 (m 1H), 1.85-1.91 (m
1H), 225235.@12:& 1H) 2.93-3.02 (m 1H), 3.52 (dt, J = 7.8,13.8 Hz,
1H), 3.72 (s, 59-6.64 (m

I o s 4T @0 graneNMefionyNemathyl-S-(-methoxyphenyll-2-propenamide:
e e e AT AT A L
f gg?d C 188 %{J ?&i%@séﬁ%@ fluR 671 h. The majority of the the thionyl
chloride was then distilled off and the resulting residue was treated with
dichloromethane and residual thionyl chloride was removed by codistillation
to give 3-methoxycinnamic acid chloride of sufficient purity to be used
without further purification. Pyridine (186 mL, 2.3 mol) and N,O-
15  dimethylhydroxylamine hydrochloride (45.17 g, 0.46 mol) were added to a
0 °C solution of 3-methoxycinnamic acid chloride(0.42 mol) in dry
dichloromethane (500 mL). The solution was stirred for 18 h-at room
temperature, diluted with dichloromethane (200 mL), and washed
sequentially with 1N HCI, saturated sodium bicarbonate, and brine. It was
20 then dried over MgSO4 and concentrated in vacuo to give the title compound
as a dark ol (88.43 g, 95%): 1H NMR (300 MHz, CDCl3) 8 3.25 (s, 3H), 3.68
(s, 3H), 3.84 (s, 3H), 6.82-6.86 (m, 1H), 7.00 (d, ] = 16.1 Hz, 1H), 7.10 (br s, 1H),
7.15-7.20 (m, 1H), 7.32 (t, ] = 6.6 Hz, 1H), 7.72 (d, ] = 16.0 Hz, 1H).



Exanpl e.2 (Process 2) Preparation of

(trans)-N-[[2-(3-Met hoxyphenyl)cycl opropyl]methyl] 5 butanam de

Step i (a)(b)

(4 rans) - N- Met hoxy- N- met hyl - 3- ( 3- net hoxypﬁ%‘nyl) 2- pr op@ﬁ'a?’ﬁ%/BMM%X

sol ution of 3-nethoxyci nnam c aci d (75 g, 0.42 nol) in thionyl chloride

i1y Ml o Sl o
i chl or onme n t
o give’s miﬁﬁsﬁﬁr‘m SeaaraiigR ofq 81 %%éréfﬁ?@ﬂéﬁ'@pur.% ephh e "
w t hout t Cgco%]
di et hyl h;{jroﬁyyf{gﬁ@%ﬁﬁf} %?%él’%gdl?fg@éﬁiﬁfG no Were égg)ég 068
0 [err] C sol upidi F,gg%man W@ﬁfg CAftBAfHeFoafife BAH Subsided. (40 nifh),)a sdludou

di chl or onet hane solution was Stirred for 18 h-at room

tenperaturg, of (4 Nu:ﬁétthyJN-&ianyr- dtR6Ryplenyl p2propedraride (50 g,
sequentially with 1 sat urat ed sodi um bi car bonate and brine. It was
20 then dri edomanoly@ﬁQMSO](Saml.)cwasaddedadedpwmeymmahunguthe the title
conpound as a dark oil (88.43 g, 95%: [err]H NIVR (300 MHz, CDCl[err])
[err] 3.25 (ste:ﬁpk:atﬁre&&tween 35¢49, @@urrmgmaa sontgn;e fords heatzoopm, 1H)
7.00 (d J = 16.1 Hz,

(t, J 6.6 ngmpggatuqe, f%lqvue& gy w@e agg}tlon of sa?tu.rateg Iél[ﬁd @00
E ? sr);ins) N Met m 2ok B%{t@ eﬁ}glha%;%pﬁ% élmﬂ grgamcs were combined, washed
ST RS s g o
5 of (trans) Pﬁﬁﬁ%ﬁ@iK“%ﬁgﬁ&F@??ﬂ%@hoxyp?eny| i
Cenper ot Ur o ey P e ks Cont | Ko T or 16 1 mt_r oom
tenperature, {El®88 tmbYH)Ne2011 80 \irs SFHATIS-162 (ad, 15, 26045 (hi H), 1322 (400
(s, 3H), 3.68 (s, 3H), 3.79 (s, 3H), 6.61-6.72 (m, 3H), 7.18 (t, ] = 6.0 Hz, 1H).
15
(d) (trans)-2-(3-Methoxyphenyl)cyclopropanecarboxaldehyde: To a rapidly
stirred suspension of LiAIFH, (7.74 g, 204 mmol) in THF (800 mL) at -45 °C
was added a solution of the (trans)-N-methoxy -N- methyl-2-(3-
20 methoxyphenyl)cyclopropanecarboxamide (40 g, 171 mmol) in THF (100 mL)
maintaining the temperature below -40 °C by dropwise addition. After
addition the cooling bath was removed and the reaction was allowed to
warm to 5 °C, then immediately recooled to -45 °C. Potassium hydrogen
sulfate (40 g, 300 mmol) in H20 (120 mL) was cautiously added dropwise,
25 the temperature maintained below -30 °C throughout. After addition the

cooling bath was removed and the suspension was stirred at room



L) and.extraction with ethyl acetate. The organics were conbined, washed
10 with brine, dried (Klerr]J]CJerr]), and concentrated to give a red oil

whi ch was t hen purified by Kugelrohr distillatigon (130 .[err]C. 0.5 mm
Hg) to afford the title conpound as4@r white wax @ﬁ%ﬁxé{%wbﬁ»}(
[err]H NVMR (300 MHz, CDCl[err]) [err] 0.82-0.88 (m 1H), 1.20-1.30

)0’ el byt il e oyt alng il

o, e O PR R T
t - o iy Sdtit

-N- et )hy?- Z%aq%iﬁnlé?é’ol% p_Eg'nyi ;W%I‘%E%%%gr?ggg%sggmcgfel (40 g, I r1]f))r<n¥ﬂ)|)

in THE (100 Mgary eva;i@hﬁéﬁlgib.‘l&&i eetifie EhRpBLHAs SIS oifR99 £19995)ppW se

addition. After addition the cooling bath was renoved and the reaction

was al | owegd t tH NMR (@00MHz 5COCIS)!3end9-58dirg 181)y1.68AK3 (en|, 1H), 249-219
Pot assi um hydr ogen sulfate (40 g, 300 nmmol) in Herr]O (120 nlL) was

cautiously ad@agiiy,QB8-2.67 (m25H) 3180 (ss8HD/ 6:66+658r(en, BED; 72l (= Fp C

t hroughout. After addition the cooling bath was renoved and the
suspensi on watH}19.32 @) ] 2.0 lanlH). .

- 40- CT- 2312X/ BMMCBX tenperature for 30 min. The m xture was
filtered through celite and the filter cake was washed with ether. The
conbined filtrates were then washed with cold 1IN HO, 5%
K[err]CCIerr]—$-t§Br1-l-lne, and dried over MgSO err]. Concentrati on by

Lo SR R M ST HlgBin gl fani (73:°, %, %570
1 1952, a2 i) ey a0 7
g, 176 mmol), hydroxylamine hydrochloride (38.57 g, 555 mmol), ethanol
(200 mL), water (120.mL), and 10 N NaOH (55 mL, 555 mmol) was heated at
reflux (steam bath) for 18 h. The solution was cooled to room temperature,
15 diluted with water (1 L), washed sequentially with 1 N HCl, H20, brine, and
dried over K2CO3. Concentration by rotary evaporation produced 30.98 g
(92%) of the oxime which was used directly in the next step. ‘The oxime
(30.98 g, 162 mmol) was digested with THF (50 mL) and added dropwise to a
45 °C suspension of LiAlHj (9.2 g, 242 mmol), in THF (300 mL) maintaining
20 the temperature below -40 °C. The reaction was then allowed to come to
| ambient temperature, stirred for 4 h, and recooled to -45 °C. Potassium
hydrogen sulfate (55 g, 404 mmol) in H2O (200 mL) was then cautiously
added dropwise. The cooling bath was removed and the suspension was
stirred at room temperature for 30 min. The,resulting paste was then filtered
25 through celite, and the filter cake was washed with Et2O. The combined

filtrates were extracted with 1N HCI, the acid extracts were made basic (50%



Step il 10 (e)(f) (trans)-[ 2-'(3- Met hoxyphehyl ) cycl opr opanenet hanam ne:

A solution of (trans)-2-(3-nmethoxyphenyl)cycl opropanecar boxal dehyde (31.0
g, 176 mmol ), hydroxyl am ne hydrochl oride (38.57 g, 555 nmol I
(200 i), water (120 ni), and 10 N NaOH €85 ni, 555 n%;rssm&wat
reflux (steam bath) for 18 h. The solution was cooled to roomtenperature,
15 diluted w ter, (1 L washed. s entiall Hh 1 NHGO . Herr]O -
brine, and ar%é’d‘ P%‘@Fﬁeﬁéﬁt@rﬁ%ﬂo’&ﬂﬁ %r‘?%?“%?vm
evaporati on pr . . (929 ' '

directly in tﬁg&x’g&’ﬁaes% éhg%n%émd%%gﬁgﬁg%f}gghﬁ%%ﬁmﬁﬁgitgested
with THF (50 . ' - IS ' b
i or ] (o B RR3R CRlipbhtl 6 Aeal of (17,60 & S0%) B0 blepS) HTNMIC(R

tenperat ure bmew , CISCI3§ 6'0.66-0.95 ¢m!, 2H;,1.3131.85nd, 1E]), Br70-QFed(ni, AH)) 2E28t 0

anbi ent tenperature, stirred for 4 h, and recooled to -45[err]C. Potassium
hydrogen sgil f gbes, 08D, 2704074 (tm)imx-l) BIT9KE,SH), 660871 (th) 3Mp I.I7e) < 6.4tFous| y
added dropwi se. The cooling bath was renoved and t he suspensi on was
stirred at roQM) enperature for 30 min. The resulting paste was then
filtered 25 through celite, and the filter cake was washed with Et[err] O
The conbi ned filtrates were extracted wwth 1IN HO, the acid extracts
were made basic (50% -41-
CT- 2312X/ BWCSteRiY  Na and then extracted with dichl oronethane. The

OH),

i i hed with-brj dr.i ed err d
A e
17.62 g, .56% t t eps).. H..N
SR m Qﬁ#@%@%‘%&g %!%I“Pﬁ'}\‘/!%f?’g’gﬂil?ﬁ(@"%%°§¥%%r]?5 [(e[):] s,
2H), 2.70-2.7 . _ B, = o a
HZH? 10 %yﬁ%r%egp%tﬁ%\éﬁunégﬂﬂoz £ 58 rfndl} ahEELSR)(1.60-AE, 11.5 dnrmiof)

in dry dichloromethane (20 mL) at 0 °C was added butyryl chloride (0.69 g,

6.4 mmol) dropwise. The resulting suspension was allowed to warm to room

temperature and stirred for 4 h. The solvents were removed and the residue
15  was digested with EtOAc (100mL) and washed sequentially with H20, 5%

citric acid, 5% K2CQO3, brine, and dried ovér K2CO3. Concentration by

rotary evaporation yielded a crude product which was then purified by flash

chromatography (silica gel, 40% EtOAc/hexane) to afford 1.01 g (71%) of the

title compound: 1 NMR (300 MHz , CDCI3) 8 0.85-0.95 (m, 5H), 1.22-1.31
20 (m,1H), 1.62(q, ] = 7.1 Hz, 2H), 1.73-1.77 (m, 1H), 2.13 (t, ] = 7.7 Hz, 2H),

3.15-3.36 (m, 2H), 3.76 (s, 3H), 5.59 (s, 1H), 6.55-6.69 (m, 3H), 7.15

(t, ] = 6.5Hz, 1H); IR (NaCl Film) 3302, 2862, 1732, 1644, 1464 cm™};

MS (isobutane - DCI) m/e 247; Analysis calc'd for C15H21NO2: C, 72.84;

H, 8.56; N, 5.66; found: C,72.71; H, 8.50; N, 5.62.
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(9) (trans)-N [[2-(3- Met hoxyphenyl ) cycl opropyl ] methyl] butananmi de: To 10 a
magnetically stirred solution of (trans)-[2-(3-net hoxyphenyl)

cycl opropanenet hanam ne (1.02 g, 5.8 mml) and Et3N (1.60 11.5 mml)

im dry dichl oromethane (20 nL) at 0 [er r}%& was added @ETZ}A%/EW% (0. 69
g, 6.4 mmol ) dropwi se. The resulting suspension was allowed to warmto
room tenperature and stirred for 4 h. The .solvents were renoved and

t he residue E@H&%%?@(ﬁwth Et OAc (100ni) and washed sequentially

e et 11 3o e SE S SR St BB R IET

product whic Siahil§a pur fied by flash chromat ography (silica gel,
40% Et OAc/ heXMff ord 1.01 g (7199 of the title conpound: [err]H
NVR (300 WMHz, CDO[err]) |

i

d

err] 0.85-0.95 (m 5H), 1.22-1.31 20 (m 1H),
1.62 (q, J = 7.1 Hz, 2H), 1.73-1.77 (m 1H), 2.13 (t, J = 7.7 Hz, 2H),
3.15-3.36 gmgl)i, 3.76 (s, 3H), 5.59 (s, 1H), 6.55-6.69 (m 3H), 7.15
(t, J =6.5 H; IR (Nad Film 3302,2862,1732, 1644, 1464 cnierr];
M5 (i sobut aneg) W(i‘ra%BZ-Zﬂ-Me&Imb’phen Dejdbplrdpmeﬁ{ethal]lﬂ «Fo 2 N( er r] C
72. 84, N, 66; found: C 72.71;, H 8.50; N, 5.62. 25
-42- ummnmﬂmmxsg,lnrﬁmmirdﬁﬂmuﬂdﬁt-@ Cwas adiled a
Preparation of (+)- (trans 2- (3- Met hoxy henyl ) cycl opr opy ]meahyl]
but anami de wlugpgpf i(2" S) SE —2-(3-methox ny cyclopropanecarbonyl

of LA (065 Borremerith gyl nﬁdr% (BB, prepraed afeordifito thegbiitd - "
SO U1 on 55 (2 S\a0edhS 2 Rboieds L QAT AA P YR RO RS

Perkin Trans. I, pages 461-470, 1994), in THF (20 mL) dropwise. The cooling

bath was then removed and the reaction was allowed to warm to room
temperature, followed by immediate recooling to -45 °C. Potassium
hydrogen sulfate (3.9 g, 29 mmol) in H20 (15 mL) was cautiously added,

15  allowing the temperature to rise to -5 °C. The resulting paste was stirred at
room temperature for 1 h, filtered through celite, and the filter cake was
washed with Et2O. The combined filtrates were washed with cold (0 ‘O)1IN
HCl, 5% K2CO3, brine, dried (K2CO3), and concentrated'to give a crude wax.
Trituration with hexane, filtration of the precipitated chiral auxiliary, and

20 suBsequent concentration of the filtrate afforded the title compound as a clear
oil (1.33 g, 87%): 1H NMR (300 MEz , CDCl3) § 0.90-1.00 (m, 2H), 1.21-1.25
(m, 1H), 1.52-1.59 (br s, 1H), 1.78-1.85 (m, 1H), 3.60 (dd, ] = 5.0, <1 Hz, 2H),
3.80 (s, 3H), 6.60-6.72 (m, 3H), 7.20 (t, ] = 7.5 Hz, 1H); [a]p20 55.5 °C(c=1,
CH2Ch). |
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bornane:10',2' -sultam (3.36 g, 8.6 nmol ), prepared according to the nethod
10 of Vvallgarda, J.; Appelberg, U ; Csoregh, |.; and Hacksell, U (J.

Chem Soc. Perkin Trans. |, pages 461470, 1994), | Tﬂm
o opwi se. The cooling ~ bath was t he®3renoved anddrrl’]@ ' S
allowed to warmto room tenperature, followed by i medi ate recooling

to -45 [err] C_ Pofassium hydrogen sulfate (3.9 g, 29 mol) in Herr]O
(15 nmL) was cé&-ﬂ—%usly added, 15 allowing the tenperature torise to -5

Th . .
¥T hu ]Cng Tt Eaéfﬁéﬂéﬁ; PrebaR) ok e AP 2Ty methony PRENSBERDielide: o d ?1 o
Klerr]CJ err] ,Sbhfrt{oﬁe, W{er?g(é%[%gr r | WP&]@%\?D%&%E%M rg![ﬁel}jdtq)%?\'?e’ a5/0
crude wax.  75mhidl tht&i@th ' exsnL, fiil 3tmaidlpin dichldrenttieaiei t at ed

cEi ral ?uxi liary, and é subsequent concentration of the filtrate afforded
the title gonpesifig.)as 0Cwasadded meathhndshifdylchldride:(95@Eng) B3 dwmd¢lp00 MHz,
CDCl[err]) [err] 0.90-1.00 (m 2H), 1.21-1. ZE (m 1H), 1.52-1.59 (br
s, 1H), 1.78- rBpwise. Aftpr addifion(wias camplete the ica bath wasfremoved agdso (s,
3H), 6.60-6.72 (m 3H), 7.20 (t, J =7.5 Hz, 1H); [err] 55.5[err]C (c=1,
CH err] d [ er r s}irring Svas continued for 30 min. The solution was treated with - 43-

CT- 2312X/ BMMC8

(3.t ) PR oA e
r771_)5 gmlc)) ap(rj] & mrﬁﬂéﬁ"‘?@f’rﬁ}pﬁ}ﬂ3 %@ i ngg?gg?gg(;n% ﬁé“#g (25
i opei se. 18 1 e R AR ot BARIRRIMAS i) el Wi Bunthrlal o)

(980 mg, 15 mmol) and allowed to stir at room temperature for 18 h. The

mixture was concentrated and the residue was taken into Et2O, washed with

H20, brine, and the solvents removed by rotary evaporation to produce

1.11 g (73%, two steps) of a clear oil: 1H NMR (300 MHz , CDCl3) § 0.85-

15 0.92(m, 2H), 1.41-1.45 (m, 1H), 1.80-1.83 (m, 1H), 3.25-3.38 (m, 1H), 3.48-3.58
(m, 1H), 3.83 (s, 3H), 6.70-6.78 (m, 3H), 7.21 (t, ] = 7.8 Hz, 1H).

(d) (+)-(trans)-2-(3-Methoxyphenyl)cyclopropanemethanamine: To -a
stirred suspension of LAIFj (455 mg, 12 mmol) in THF (20'mL) at -30 °C was
20 added a solution of (+)-(trans)-1-(azidomethyl)-2-(3-
methoxyphenyl)cyclopropane (1.11 g, 5.5 mmol) in THF (10 mL). The
temperature was maintained below -30 °C, throughout. After addition was
complete the suspension was allowed to warm to room temperature and
stirred for 4 h. The reaction was cooled to -45 °C and a solution of KHSO4
25 (2.6 g) in HoO (20mL) was cautiously added dropwise. The suspension was
stirred at room temperature for 30 min, filtered through celite, and the filter



stirring was continued for 30 min. The solution was treated with
di chl oronmet hane (100 nL), washed with Herr]Q saturated NaHCJ err], and

dried over Klerr]Cderr]. Concentration by rotary evaporatio ave
1= 78 g of a crude oil. 10 The nesyl ate4s taken int ‘@W'%f % reat ed
W th sodi um azi de (980 ng, 15 mml) and allowed to stir at room

taken | nto ExkeRYas waghkwelvith E20” A RS i Bothifes, et o
%F%X?Sﬁ( L}z&&;\mﬁm@e@w B iy yav@ﬁ@fé%%%@ﬁsﬂ%;ézgﬁ sz%m
T (kb ik ddoteon et |
gu)sp((enm on) of#‘%ﬂ%}g‘?xﬁg&ngﬂwﬁ#gg{%‘ﬁm}}rwggo[I‘gtrirh C was

20 addedga S@b@{, 08M99(n6tm»§)24113ﬁ&nﬂmﬁtm179((0311'1),210-240 (br
nmet hoxyphenyl ) cycl'opropane (1.11 g, 5.5 nmol) in THF (10 nL). The

t enper at ure WASH)R2.70-2.745En ,tmpww§9 ), 3H8), 6160-6.71(m BH) 7L 15 (4 e 7.8ddd) THpn was
conpl ete the suspension was allowed to warmto roomtenperature and
stirred for 4 h. The reaction was cooled to -45 C and a-solution of

KHSO err] 25 (2.6 g) in Herr]O (20n) was cautiously added dropw se. The
suspensi on weStepiii stirred at roomtenperature for 30 min, filtered
through celite, and the filte

- 44- () ) ftransi Bl Methoxypheayexclopmomsdimetyll primamide; | o
ayers tméf‘éeﬁ S h e saRatFE sooof ¢ HIMBEEIE | on vas extracted with
CH err]d efhrlnth d 400
o (a1 of . (REtERyphenfhEfdnEorinen iR AN 2 ol s BN o

cnd A

o0 . 9 bl e gt 0 .

3H), 7.15 (1, pdtyryl'cHiofide (349 mg, 2.5 mmol) dropwise. The resulting suspension was

allowed to come to room temperature and stirred for 18 h. The solvents were

15  removed and the residue was digested with EtOAc (100mL) and washed

| sequentially with H2O, 5% citric acid, 5% KzCOé, brine, and dried over

K2CO3. Concentration by rotary evaporation yielded a crude product which
was then purified by flash chromatography (silica gel, 1% MeOH/CH2Cl2)
to afford 310 mg (56% ) of the title compound as a clear oil: 1H NMR (300

20 MHz, CDClg) & 0.86-0.95 (m, 5H), 1.22-1.31 (m, 1H), 1.54-1.83 (m, 3H), 2.08 (t,
] = 7.7 Hz, 2H), 3.16-3.36 (m, 2H), 3.76 (s, 3H), 5.59 (br s, 1H), 6.55-6.76 (m,
3H), 7.17 (t, ] = 7.8 Hz, 1H); IR (NaCl Film) 3296, 2962, 1644, 1604, 1550, 1494
cm-1; MS (isobutane - DCI) m/e 247; [a]D20 +57.2 ° (c=1, CH2Clp); Analysis
calc'd for C15H21N02:0.15 HO: C, 72.05; H, 8.59; N, 5.60; found: C, 71.97;

25 H,859; N, 5.60. |



Step iili (e) (+)-(trans)-N[][2-(3-Mthoxyphenyl)cycl opropyl]nethyl]
butanam de: 10 To a magnetically stirred solution of (+)-(trans)-2-(3-

met hoxyphenyl ) cycl opropanenet hanami ne (400.ng, 23 (1.1
mL, 7.9 mmol) in dry dichl oronethane (154%L) at 0 [eré%@%\lgg;b 8X

grlt g\rlélj ;:QI g(rjl de (2690ng 2.5 mmol ) dropw se. The resulting suspension was
15 renpved ant k E&ﬁﬁ@?%@l% ﬁa“!&&" ‘&rfﬁ%& ]ﬁﬁgﬂﬁ@ﬁﬁ%‘\@ teg e
g\e/gtrjent @ lK)[/eﬂ'%%&Fé%F}PSgA) C ggﬁ%‘g@egmgmﬁry evapora{R{)n y| dcellddraI o

el 15 veory AR ff&f@?*‘?%ﬁmlﬁyﬂ%#ﬁﬁﬂ?%ﬁe}%“ (B RS ¢

conpound a a My&hod

0.86-0 95 (m E‘Jl%ﬁé‘:itg%rfh%fd(%e TH) | Bt Viligakd (Im ig g]U"[@gcfrbghI J =
7.7Hz, 2H)s 3&@1&&@&@ (?WhenﬁSZ&FeﬁkmS‘r&ns 5. e£b61-470,31|994) @Hma (m
3H), 7.17 (t, J = 7.8 Hz, 1H); IR (Nad Film) 3296, 2962, 1644, 1604, 1550, 1494

crerr]: MB ( (mnmmmé:DwaJ 86095 G, SED)|1:221.35 (o 1;@1 $4-183; (m, 3H),

CHerr]dTJferr Anal ysi s I f H 15 H O
C, [72 %)5 [H ]2)08Qq,j\#¥glﬁzﬁzfﬁbafi(aﬁ-§aﬁ(mﬁﬂg[3€r6zé g@ﬁ% &iHa; L7€”]
-45-

(-)-(trans) - N{Ry QHQ,:«? %(thbﬁ?&iéayl%%l(bbﬁ%Em)r?@?ﬁﬁ%zblﬁ%né%éﬁo The

title corrpound was S ed by met hod from (2R) - N
(1R 2R) - (3- %prgg’P r[@iﬁ%ze@#%onyl ] bor nane- 10', 2' -sul tam

pr epar ed accordl ng to the mnet hod of Vallgarda, J.; Appel berg, U.; Csoregh,
l.; 5 and ?—lacksell U (J. Chem Soc. Perkin Tr ans. |, pages 461-470, 1994):

1H NMR 1) [err] 0.86-0.95 (m 5H), 1.22-1.31
1H), 1.54-1. S%ﬁ&%wegﬁé)u 08 (q], J =77 Hz( 2H)H)3. 16- 3. 36 (m(mZH),
3.76 (s, 3H), %é%ahénogggam%gzgzgg%o.s- (m 3H, 7.17 (t, J = 7.8 Hz,

1H); IR (Nad 'i : 1494 cnierr]; VB
(i sobutane - Bidth clopropyllmethy! tanamlde
15 To a stirred solution of (frans)-N-[[2-(3-methoxyphenyl)

cyclopropyllmethyl] butanamide (120 mg, 0.49 mmol) and T(OAc)3 (522 mg,
1.5 mmol) in CCl4 (10 mL) was added a solution of I2 (139 mg, 0.55 mmol) in
CCl4 (20 mL). The resulting suspension was heated at reflux for 18 h. The
suspension was cooled to ambient temperature, filtered through a medium
20 pore glass frit, and the filtrate washed with saturated sodium thiosulfate,
brine, and dried (K2CO3). Concentration by rotary evaporation gave 150 mg
of an orange oil which was purified by chromatography (silica gel, 40%
EtOAc/hexane) to afford 108 mg (60%) of the title compound as a white
solid: mp 84-86 °C; 1H NMR (300 MHz, CDCl3) § 0.87-1.01 (m, 5H), 1.07-1.23
25 (m, 1H), 1.59-1.71 (m, 2H), 1.84-1.90 (m, 1H), 2.16 (t, ] = 7.8 Hz, 2H), 3.16-3.25
(m, 1H), 3.46-3.53 (m, 1H), 3.73 (s, 3H), 5.83 (br s, 1H), 6.45-6.50 (m, 2H), 7.66



10. .Exampl e 4 (Process 4) 4a. Preparation of

(t rans) N-[[2-(2-1odo- 5- nmet hoxyphenyl ) cycl opropyl ] net hyl ] but anam de
15 To a stirred solution of (trans)-N-J[[2-(3- methox&lenﬁlg

cycl opropyl ] nethyl] butanami de (120 ng, ~#-49 nmol ) arfdT X ny,
1.5 mol) in Cd[err] (10 m_) was added a sol ution of I[err] (139 ng, 0.55

nmmol ) in Ca [ erﬂz S The resultin susgensi on was heat ed_at
reflux for 14daJ=8& Sfitm) 3304, @ 630,d5861A 4441 141655 aMR e,

fscig't ur ated 22&%‘%%#%%&@%3%0 el rg'gtaf Gaé‘%ao@ﬁé' 'Ffré%[ﬁéfﬁ?ﬁ%f e
whi ch was purr 52 %?»%&?ﬁ%ﬁ%f%%g@% ca gel, 40%  ELOAC/hexane) to

afford 108 ng (60% of the title conpound as a whlte ' solid: np 84-86
C, [err]H NWR (300 MHz, CDCI[err]) [err] 0. 87 1.01 (m 5H) 1.07-1.23 25

(m 1H), % 59
31632535‘Ibl fu

6. 45-6.50 (m 6 ' '
_46- %X/BMVCBX (d, J =85 H, 1H; IR (Nad Film

3304, 2962, 1636, 15%54&@%&&&(&%)@- [2-(3-ﬂuotophéﬁyl9 DC) me 373;
Anal ysi s calc d for Cerr]Herr] N , 48.27; H, N, 3.75;

found: C, 48.&#lopiopylimieth bataﬁmnudee(]wcg,mgmlam@wb @25g,

(trans)-N-[[ 2- gz | odo- 5-f | uor ophenyl ) cycl oproggl ] met hy Ic]l but anam de
To a stirred 6bmmiobnand TFA @amLNI] fcetomtrle (P sPangs gdded a solution of

cycl Oprop¥| ] rﬁa{]k%k bUtfvP%m\gﬁ ,&J[-Izo?zmﬂis R esutin %mcizgnéonwa% heated

at 55 °C for 12 h. The suspension was cooled to ambient temperature, filtered

through a medium pore glass frit, and the filtrate washed with saturated
sodium thidsulfate, brine, and dried (K2CO3). Concentration by rotary
evaporation gave 1.26 g of an orange oil which was purified by

15 chromatography (silica gel, 35% EtOAc/hexane) to afford 371 mg (25%) of
the title compound as a white solid: mp 66-68 °C; 1H NMR (300 MHz,
CDCl3) 3 0.91-0.99 (m, 5H), 1.00-1.15 (m, 1H), 1.70 (q, J = 7.5 Hz, 2H), 1.89-
1.92 (m, 1H), 2.17 (t, ] = 7.2 Hz, 2H), 3.28-3.32 (m, 1H), 3.43-3.50 (m, 1H), 5.67
(br s, 1H), 6.59-6.67 (m, 2H), 7.71-7.76 (m, 1H); IR (NaCl Film) 3417, 3294,

20 2962,1638, 1554, 1448, 1412 cm-1; MS (ESI) m/e 361; Analysis calc'd for
C14H17NOFL: C, 46.55; H, 4.74, N, 3.88; found: C, 46.57;H, 4.68; N, 3.85.



6.5 mol), and TFA (15 nlL) in acetonitrile (15 nL) was added a sol ution of
10 Nal (705 ng, 4.7 mmol) in Herr]O (2 nL). The resulting suspensi on was
heat ed at 55[err]C for 12 h. The suspension was _cool ed to anbi ent
tenperature, filtered through a nedi¥m pore gl asSI#312X/BMMGRX
filtrate washed wth saturated sodiumthiosul fate, brine, and dried
(K[err]CCIerrIE Eéz sZEtratlﬁn by rotary evaporation gave 1.26 g of
an orange oi l ed by 15 chromat ography (silica gel, 35%
Et OAc/ hexane) %) 4 £ € rrpound as a wite

solid: np 66- 66=#% Ay C DT 1) [err]
0.91-0.99(m§gﬂ§#99&%&@%%1 70 (q, J = 7.5 Hz, 2H). 1.89-
1.92 (m 1H), : '3.28-3.32 (m 1H). 3.43-3.50 (m

1H), 5.67 (br s, 1H), 6.59-6.67 (m 2H), 7.71-7.76 (m 1H):; IR (Nad
Film 3417,3294, 20 2962, 1638, 1554, 1448, 1412 cnferr]; MS (ESI) me 361;

Anal ysi s cgl c'd form mgagémhuh@frﬂ _Sethcvphen FeisopylInteta§l]
found: C, 46.57; Ho4a%8rN 3. 85. e yph ﬂ)cyhl]ﬁrpy 2

-47- buﬁi}ﬁ&ﬂié)(]lw& 77 mmol)inadﬂ'l@ACIa:(ﬁSt g8g, 33 mmol) infCGlr at i on
of (trans)-N| é 2 4- [ br ono- 5- net hoxyphen cycl opr opyckrret hyl ]
but anami de 0mL) at 0T§ was edded a solution raf(238 mg, 1.5 mmol)

b TRt A ol oo B EF S 55 Bl
dr opui se. A tdam&sﬁx d &ééqrsmr%tfe and T Sl e o hﬁmﬁﬁ
sodi um ¢ 19y ER icylate,b %?ﬁ%’diﬁf‘%%t ‘?Wé%ﬂéﬁﬁ%’éﬂnﬁaﬁ%g?véoa
£t OAc! ﬁ;'xane) alioh B 80pof b RTTACS RO MOROILT REmmer Hrded it
;al) l d1 mp. i6§5£4§3&é§%) ofmekﬁrerdoﬂx%d@%}gbﬁ?eso@gg:%yggiﬁm; | 12056(?}[ |
J =7.8 He, 2|1[Hmm43m MEI£,CDCH),5 896+.02 (g 5H), 1.04-1.16 (m, 1H), 1.60-1.69

(m, 2H), 1.89-1.93 (m, 1H), 2.16 (t, ] = 7.8 Hz, 2H), 3.04-3.16 (m, 1H), 3.49-3.54

15 (m, 1H), 3.82 (s, 3H), 5.77 (br s, 1H), 6.4 (s, 1H), 7.66 (s, 1H); IR (NaCl Film)
3290, 2960, 1632, 1550, 1474, 1442 cm~1; MS m/e 405; Analysis calc'd for
C15H19NO2Br2: C,44.47;H, 4.73; N, 3.46; found: C, 44.59; H, 4.65;N, 3.16.

—




5. (m.1H), 3.82 (s, 3H), 5.77 (br s, 1H), 6.44 (s, 1H), 7.66 (s, 1H; IR

(Nadl Film 3290, 2960, 1632, 1550, 1474, 1442 cnjerr]; Ms nle 405
Anal ysis calc'd for C[err]H[err]qurr]Br[err] C,_ 44.47:. 4.73; N,
3 46; found: C, 44.59; H 4.65 N, 3.164 CT-2312X/BMMC8X
- 48- CT- 2312X/ BMMC8X Exarrpl e 6 (Process 6) Preparation
of (trans)-N )LZ- - hoxg/pégenyl )cycl opropyl ] met hyl | - N-
(phenyl net hyléﬂé&éa A magneti cal | y stirred solution of

. cycl 11

(trans)-N-[2-] de (1.0 g,
4.0 mol) and~R&f ati . %@i&ed Wi th
benzyl brom %WI) The suspension was stirred for 18 h
at room with Et[err]O (100 nL), and quenched with
Herr]O (100 nL). 10 The |ayers were separated and the organi c phase was
washed wi th H20, brine, dried (K[err]CJerr]) and concentrated to give

a crude oig which A’&ﬁa?\éﬁd‘aﬂ?@tlrredsolubﬁoribﬁ&l?arﬁ?b@[@[(egraphy (silica gel,
45% Et OAc/ Hexane) to afford 580 ngy 439 the title conpound as a

clear oil: [ emethd eﬁﬁgeydbp:oﬁqaléthyt]]bhtéqua1%4 0 mmol).add NaH 4H) ,
1.17-1.33 (m 1H), "1.60-1.79 (m , 2.27-2.44 (m_2H), 3.17-3.33 15 (m
1H), 3.51-3. e(nosmg,m mrBol) in DMF:(lO i) wass treatedaeitli henzyl)bromide- 6. 72 (m
3H), 7.10-7.34 (m 6;% IR (Nad _Filn) 2962, 1644, 1604, 1454, 1210
crierr]: MS (750 n(lg.sﬂ@% Thesuspensiorswas stigeed,for 18 hatzogny of

A ea et e g i@l With 6O ({oFBiL), and qhendiedwithHzo(Hoo hitf? ¢ ©
- 49- 10 m@ﬁﬁ?&%&@éﬁ&&a and the organic phase was washed with H20,
brine, dried (K2CO3) and concentrated to give a crude oil which was purified

by flash chromatography (silica gel, 45% EtOAc/Hexane) to afford 580 mg
(43%) of the title compound as a clear oil: 1H NMR (300 MHz, CDCl3) § 0.78-
0.98 (m, 4H), 1.17-1.33 (m, 1H), 1.60-1.79 (m, 4H), 2.27-2.44 (m, 2H), 3.17-3.33

15 (m, 1H), 3.51-3.61 (m, 1H), 3.77 (br s, 3H), 4.46-4.82 (m, 2H), 6.50-6.72 (m, 3H),
7.10-7.34 (m, 6H); IR (NaCl Film) 2962, 1644, 1604, 1454, 1210 cm-1; MS
(isobutane - DCI) m/e 337; Analysis calc'd for C2oH27NO2-0.1 H2O: C, 77.88;
H, 8.08; N, 4.13; found: C, 77.87; H, 8.12; N, 3.89.



EBxanmpl e. 7 (Process 7) Preparati on of

(trans)-N-[[2-[ 3-(2-Propenyl oxy) phenyl ] cycl opropyl ] met hyl ] but anam de
5 Step i (a). (trans)-N-[][2-(3-Hydroxyphenyl)cyclo I ]

but anani de: To a stirred solution of9- 125 Z%B]MMé%(
(trans)-N-[[2-(3-nmethoxyphenyl)cycl opropyl [ met hyl] but anam de (3.50 g,
14.2 mol ) in_dichl ororretha (50 rrL) at -78 [err] C was added BBr3
(28.4 nm., 1 E gf)r 4 mmol ) dropwi se. After addltlon 10
was conplete, the ¢ 0 ‘ | for
18 h. The soI ELeRAraton Of L & et (310 ' C uyﬁ with
2.5 Nﬁ%nam% basi c extracts were conbi ned, vvashed vmth

di chl or onet ha nd acidified (conc. HO). The aci dic sol ution was
extracted with di chl oronet hane, the organics were conbi ned, washed
with brine, dried 15 (MgSOerr]), and concentrated to afford 2.49 g (75%
of the titge s%:%und: [err]H NMR (300 WHz, DVsO-d[err]) 8 0.72-0.84
(m 5H), 109 (m 1H, 1.42- 1.54 (m 2H), 1.63-1.69 (m 1H),
2.02 (t, = f) (Mﬂw[[zisaﬂy&o&yphen Btﬁdoﬁnﬂﬁfllmethyl] butapamidesfp, 6. 98
(t, J=78Hz 1H, 7.91 (s, 1H), 9.19 (br s, 1H); IR (Nad Film
3300, 2964, 1642 st ﬂnﬂuaonasermuo-@i{p~(3me(hm@pbeaﬂécydqmppyﬂmtbsﬂ 20
Anal ysis calc'd for err H[err]qurr] 0.1 Herr]O 5;8&1 8.23; N,
5.96; found: butanamidey(358:g, M- gnsp)mdlshb’zomethane(SomL) at

( ? (r);ins) N[ zd?@%%ﬁ%%ﬁ%@ﬁ%ﬁ?ﬁ 5? é@ﬂ%‘ﬁ‘rﬁm‘% uffisgaddition
Py o phifiy| %%050'%9? 2qlAe AR iR derfaedand sirring was continued for |
(210 ny, 3. 749§D d & ngg,? g&%eawvew?c%/ ﬁo@':hl) aﬁ&@k&ﬁct@ﬁ%tﬁﬂﬁ

3.7 mol ). After s the suspension was diluted with
Et[err]O ﬁiﬂ@)}ﬁ?&h&d&gﬂ@&ﬁ% Weideddibmel Qraghbd\Adi dihiciemethary
(K[err]CJerr]), an

and acidified (conc. HCl). The acidic solution was extracted with

by

dichloromethane, the organics were combined, washed with brine, dried
15 (MgSO4), and concentrated to afford 2.49 g (75%) of the title compound:
1H NMR (300 MHz, DMSO-dg) § 0.72-0.84 (m, 5H), 1.09-1.15 (m, 1H), 1.42-
1.54 (m, 2H), 1.63-1.69 (m, 1H), 2.02 (t, ] = 5.0 Hz, 2H), 2.99-3.11 (m, 2H), 6.39-
6.50 (m, 3H), 6.98 (t, ] = 7.8 Hz, 1H), 7.91 (s, 1H), 9.19 (br s, 1H); IR (NaCl
Film) 3300, 2964, 1642, 1585, 1542, 1466 cm™1; MS (isobutane - DCI) m/e 233;
20 Analysis calc'd for C14H19NO2:0.1 H2O: C,71.52; H, 8.23; N, 5.96; fouﬁd: C,
71.53; H, 8.32; N, 5.92.



concentrated to a give a crude residue. The resulting material was purified
by chromat ography (silica gel, 40 % Et OAc/ hexane) to afford 320 ng (34% 10
of the title conmpound: [err]H NVMR (300 MHz, CDCI[err] [err] 0.70-0.94 (m
5H), 1.12- 132 (m 1H), 1.58-1.84-p9q 3H), d&’( ZkéBMMqiE( 2H)
3.15-3.36 (m 2H), 4.48 (d, J = 5.6 Hz, 2H), 524(d J = 10.0 Hz,

1H), 5.40 (d, J =,17.2 Hz, 1H), 5.56 (br s, 1H), 5.96-6.07 (m 1H),
6.57-6.70(m§t£lé!)!-1r 713(t J =7.2 Hz, I R (Nadl Film

3296, 2962, 164 ' g f

Clerr]Herr] %ﬁ‘%(@q é'PPf'g)){l 1@*’9@7@%&@’?@%‘%@0@‘? %ﬁlr} ge o o

73.77, -

-51- HT%? rigild}%gﬁﬁs&?luhonof g(ann?)l\re[[g (?-Pr ocess 8) Preparation
fo(t - N

gut gn;?nnz)e %&&J@pﬁ%&ﬁé}t&wg stl oI ut| on o (?ifﬂa{irllgl)) alII\ll-d[I[«Z)I-I(S

hyd h I TR (addedrallyl iodiden(e22

t ?‘/I [)ﬁ)e(%el %gs% %gﬁg@mﬁasmﬁﬁimﬁu( an?jﬂ) ?fsagpropg% 150 1;1 5 mmol )

in THF (10 nmi3.7ahndl). %&kﬁm@déﬂlﬂﬂm&@emﬁmwd&uﬁpﬂa&%(&g@ my, 1.9

mml) in one portion. After stirring for 2 h, _the suspension was dil uted

with 10 Et[ ek0p@nL) addmyshedawitbd1ad: INITeOH, brinendrpd2eB)mnche, dried

(K[err]CJerr]) and concentrated to a give a cruden\;\g‘;y The, resul ting

material was pomdentratedbio a give a:ﬁmdm@g\uapﬂ‘ye(rswlhear@%qe aggpurified
Et OAc/ hexane) to afford 144

(300 MHz, cDAPY qla{qgraghgo@yaggl;ﬁgq%ﬁ% )}Q&@ )to ?‘%W ] H NMVR
36,0 b, ’}%mdé‘%ﬁﬁé}%l?ﬁgdl%ﬁt@ﬁ@m @é@ﬁ(&fﬁag% 5 Ajﬂfé' (t,

Yoaa. (156615(7) 15532, §ﬁ)11r§§’]1<‘:38r?§ &3 220 %@;HAA%?{;% Fo3q @, ??’2?“482974’
Qerr]H err] Nl ot 5 ¥, 284), 344 (8 7 2189°HA) 1H), 5.40 (d, ] = 17.2 Hz, 1H), 5.56

(br s, 1H), 5.96-6.07 (m, 1H), 6.57-6.70 (m, 3H), 7.13 (t, ] = 7.2 Hz, 1H); IR
(NaCl Film) 3296, 2962, 1644, 1607, 1548, 1494 cm™1; MS m/e 273; Analysis

15 calc'd for C17H3NO7 0.20(H20): C, 73.72; H, 8.52; N, 5.06; found: C, 73.77;
H, 8.63; N, 5.00.



5% 09; found: C, 73.77; H 8.99; N, 4.82.

-52- CT- 2312X/ BMMC8X Exanple 9 (Process 9)
Preparation of (-)-(trans)-N-[[2-(5-Methoxy-2-phenyleth | ) phenyl

cycl opropyl I methyl] butananide 5 (a) -51- c1i231 Z%PBMK‘-&X
(-)-(trans)-N-[[2-(5- Met hoxy- 2 phenyl et hynyl) phenyl ]

cycl opropyl ] ngt hyl L&anam A stirred suspension of (trans)-N[][2-(2-
i odo-5 - et hog}!émﬂ]!%-g opyI ] methyl] butanam de (400 ny, 1.1

0,05 fmbl | nEE EitlenSiPeRdne i fonb il ) 0
005rrrm|)|n e HTTE ) 4 C%I]o ti"'loled
to 10 anbi enb d%ture and diluted with Et20 (100 nlL), washed with
Herr] O ried (Klerr]CJerr]), and concentrated in vacuo to
give 400 ng of a red oil. Purification by chromatography (silica gel,
30% Et OAc/ Hexane) afforded 220 ng of a white solid (58°/c) np 107-108

C [err]H&M (300 T‘U‘Bta dtived Mlahbh of étrans%ﬁ\ﬁ[&-(ﬂ- = 7.5 Hz, 3H),
0.94-0.98 (m 1H), 1.14°1.16 (m 2H), 6 (m 2H, 15 1.78-1.93 (m

2H), 2.25-231 bitaAdrGdE
3;)'), 5 84 (br hidro wherl&lﬁ?dapﬁﬁ?ﬂhne&iﬁl (BIOmE, 11y mihol)9 (s,

6.41 71 =4 H , 7.16-7.61 (m
6H: IR mphlan phn;pmmm Mmmug)smdmmmumu@a{zérmp\oms
(ESI) me 347 Anal ysi s, cal c'd for err]H err] errldsc 79.51; H, .
7.25, N, 4. o3mﬂ'&£ﬁ160mL¥a902@wasaddedrdle ]l pzoglicarpoxylate § 331 mg, 19,

Preparation of (-i lgltgnaenpsgmmé L stil\r/ﬁtng %\ ﬁ‘rees%lpgrtls%n)vfr)ahseﬁwjed with

10  EtpO (100 mL), washed with H20, 2 N NaOH, and brine, dried (K2CO3) and

concentrated to a give a crude wax. The resulting material was purified by
chromatography (silica gel, 35 % EtOAc/hexane) to afford 144 mg (31%) of
the title compound: 1H NMR (300 MHz, CDCl3) § 0.85-0.94 (m, 5H), 1.22-
1.24 (m, 1H), 1.29 (d, J=6.7 Hz, 6H), 1.58-1.68 (m, 2H), 1.70-1.77 (m, 1H), 2.14

15 (t, J=6.0 Hz, 2H), 3.14-3.36 (m, 2H), 4.44-4.54 (m, 1H), 5.81 (br s, 1H), 6.53-6.67
(m, 3H), 7.13 (t, J=7.2 Hz, 1H); IR (NaCl Film) 3294, 2974, 1644, 1610, 1550,
1492 cm-1; MS m/e 275; Analysis calc'd for C17H25NO2: C,74.14; H, 9.15; N,
5.09; found: C, 73.77; H, 8.99; N, 4.82.



cycl opropyl ] net hyl ] but anam de 25 (b)
(-)(trans)-N-[]2-(5-net hoxy-2- phenyl et hyl ) phenyl] cycl opropy] net hyl ]
but anam de: - A suspension of (-)-(trans)- N-[[2 (5- met hgxy- 2-
p-henyl et hynyl ) phenyl ] cycl opropyl ] met hyl®P2but anani de @Tyo'@%/BWCSX

53-. CT- 2312X/ BMVC8X 0.28 mol ), 10% Pd/ C (50 ng) in ethanol
(25 m.) was shaken un?er hydr ogen (Parr apparatus, 50 psi) for 18 h.
The suspensi obxample 9 %Fg) through celite and concentrated in vacuo
to affordace ) e [err])
8 0.90-0.94 ( . . u j 1766 poiry, Lo 71-1.79
(m 2H, 2. OSM%M(m 4H) '3.20-3.35 (m 2H, 3.77
(s, 3H, 5.57 , 6.66-6.68 (m 1H), 7.05 (d, J=
4 Hz, 1H), 7.17-7.32 (m 5H); IR (Nad Film 3294, 2960, 1644, 1548,
1498, 1454 cnferr]; M5 (ESI) me 351; Analysis calc'd for

Jerr]Herg] Ngi)e(lS-Itrﬂn;)ﬁﬁbtﬁt-(s-mthoxy-z-ph&\ylzﬂx Dphend1p1l, N, 3.58; found:

C, 77.48; H, N, 3.58. 10 Process 10)
Preparation ot ﬂo}mﬁ yldnethyl] bh&i(ai’nﬂ)eamsﬁrradisbslxgtmyf {trans)-N-[[2-(2-
cycl opropyl ] rre ut anam de To a 100 nL round bottom flask fitted

with a refl uxmdmlenmdnowhepyb)ctymloplnopyl] methyl] butanamidedA0Qmgir yi ng t ube
dded (t N-[[2-(2-iodo-5- h | t hyl
i LD I SO |
| d hyd i di 2Q t d t
oS D LS Lt BRI R R,
Sgiebcs ANl (o0 T RSO ARl 111 Vo

(3 x 50 nt

h

brine, dried (K2C03), and concentrated in vacuo to give 400 mg of a red oil.
Purification by chromatography (silica gel, 30% EtOAc/Hexane) afforded
220 mg of a white solid (58%): mp 107-108 °C; 1H NMR (300 MHz, CDCl3) &
0.78 (t, ] = 7.5 Hz, 3H), 0.94-0.98 (m, 1H), 1.14-1.16 (m, 2H), 1.40-1.56 (m, 2H),

15 1.78-1.93 (m, 2H), 2.25-2.31 (m, 1H), 2.80-2.99 (m, 1H), 3.74-3.83 (m, 1H), 3.79

| (s, 3H), 5.84 (br s, 1H), 6.41 (s, 1H), 6.71 (d, ] = 4 Hz, 1H), 7.16-7.61 (m, 6H); IR

(NaCl Film) 3310, 2960, 2214, 1638, 1544, 1502, 1428 cm~1; MS (ESI) m/e 347;
Analysis calc'd for C23H25NOg: C, 79.51; H, 7.25, N, 4.03; found: C, 79.28;
H,721;N,3.78.

20

9b. Preparation of (-)}-(trans)-N-[[2-(5-Methoxy-2-phenylethyl )phenyl]
cyclopropylimethyl] butanamide

25 (b) (-)(trans)-N-[[2-(5-methoxy-2-phenylethyl)phenyl] cyclopropyllmethyl]
butanamide: A suspension of (-)-(trans)-N-[[2-(5-methoxy-2-
phenylethynyl)phenyl] cyclopropyljmethyl] butanamide (100 mg,



conbi ned, washed with Herr]O 1N HC, brine, and dried over MgSOerr]. .
Filtration and concentration in vacuo gave 310 ng of a crude oil which was

25 further purified by chromatography (silica gel, 45% Et ) to
afford a clear oil (120 my, 74%: [err] HBRWVR (300 MHzC %%e/ﬁl‘?}ﬁ%&

0.93 (t, J= 6.0 Hz, 3H), 0.96-0.99 (m 1H), 110116(m 1H),
1.20-1

a7 0lpml RS 0 me) in eteng PSR wassBaen R 11y 2 20
1 6.7 (or Ryl FerCppbinagyn bR Tresyifenglil g™ (31,
el e (Pl B LRl PR SR D, 100y

0. 25(H err] O) 1IHONMR (300 MHz, ¢DCE;)6®90\b94an18H)Inmd3oqm,am41.60H667 46;
N, 10. 00. Exanpl e 11 (Process 11) Preparation of

(-)-(transg- NSMZHO,ZI-?D&WKIIE; § D.08:2015e(my, IH), 2.88-2:98 (mp4H))B.20:2.86y | |

but anam de: To a stirred suspension of

(trans)- N[[2(@2}{)@715(5;3}1);:5@@&}1),647($>1H)D®66r|6;68](m;éﬁ)y7p5but anani de -
(210 ng, 0.56 mol), barium hydroxide and Herr]O

(() 10T_) ||n) DIVE((jc@Hh#rlﬁm/de)aﬁdM&(mCﬁHS)i IB\(NSIC:3 gﬂgg@ﬂﬂfé%}mqé 12 ny,
mo an en

The resuu.nﬁgﬁ 454 ol W dESh i ST Rty Rl or oAt agNpa AL BB 7'

concent fated C th‘ﬁ“%e” 3 o, G A sl KBl o' b, °™

chr omat ogf8@phy (SI lica gel, 35% Et OAc/ hexane) afforded 145 ng (85%
of clear oil: [err]H NWR (300 VHz CDCl[err]) [err] 0.69-0.76 (m 1H),

0.89 (t, rocds$£E0)0- 98(m 1H), 1.01-1.08 20 (m 1H),
151164(m%§dﬂ%g5r18%(n)1 1H) 201(t J =7.2 Hz, 2H), 2.78-2.86
gm741|(_|)d p (- (tran) N yand-Sodhethoxyphedyl], 6.50 (s, 1H),

15

To a100 mL rdund bottom flask fitted with a reflux condenser equipped with
a calcium chloride drying tube was added (trans)-N-[[2-(2-iodo-5-
methoxyphensrl)cydopropyl] methyl] butanamide (220 mg, 0.6 mmol),
powdered copper(I) cyanide (106 mg, 1.2 mmol), and anhydrous pyridine
20 (2mL). The mixture was then heated at 185 °C for 18 h. The reaction was
quenched by the addition of 50% aqueous ammonia solution (30 mL),
followed by extraction with toluene (3 x 50 mL). The organics were
combined, washed with H20O, 1N HC], brine, and dried over MgSO4. -
Filtration and concentration in vacuo gave 310 mg of a crude oil which was
25 further purified by chromatography (silica gel, 45% EtOAc/ hexane) to
afford a clear oil (120 mg, 74%): TH NMR (300 MHz, CDCl3) 8 0.93 {t,
J = 6.0 Hz, 3H), 0.96-0.99 (m, 1H), 1.10-1.16 (m, 1H), 1.20-1.28 (m, 1H), 1.64-



J=8.4.H, 1H), 7.12 (d, J = 8.5 Hz, 1H), 7.30-7.43 (m 5H); IR (Nad

Film 3296, 2962, 1644, 1610, 1550, 1482, cnferr]; M5 (ESI) me 323;
Anal ysis calc'd for Cerr]Herr]NJerr] 0.5(Herr]O.: C .87 H,
788, N, 4.21; found: C 75.95; H, 7. 86;"54\1', 25 4. 15.C]I.'2312§/BK2M%78X

- 55- CT- 2312X/ BMVC8X Exanpl e 12 (Process 12)

Cvel apopy! oAb BEBo e a0 gk eR )T LY S RY RN A e, 1), 382
B s
bor ohyéri de (?‘?‘?3@’ é=cg§§‘§lzthm%ﬁﬁhj %ﬁ?(ﬁ)té%%%?%%i?gg ?gﬁeﬁﬁ%ﬁr an at
10 room t enpgmal, Vs (Eé"ig%f/g DPREAA1PSTs eale'dfor IO RiH2N2 02 025(HYO):UC) 69141;

ceased, cooled to rr]C, and a solution of iodine (35.77 g, 141

nmol ) in anhyg ous, N, 10.128foually €T, @OW1aH, CA8PN)1D.08as added over 1 h. The
suspensi on was stirred for 3 h and treated dropwise with a 4N sol ution
of hydrochloric acid (100 mL). The resultant suspension was extracted
with diethyl ether (3 x 500 mﬁi 15 and the conbi ned organic portions
)

washed with 3Examiplall Processd : brine (500 n.), dried (MySJerr]),
filtered, and_concentrated in vacuo. Kugel rohr distjllation (0.5 nmm
gave the prodBrepazat: Rl Eransidy . -meth Elerr] H NVR (300

Mz, CDQ [err] err] .3.8 (85063 fs, 34 (d. J =6 H, 2H, 637 (dt,
J =15, 6 Hz, rQp 3 = 1H), 6.80 (dd, 1 = 8, J=1 Hz, 1H),
6.93 20 (§. J= Hz, 1H), 7.00 (d, J='8 Hz, 1H), 7.24 (t,J=8 Hz, 1H).

To a stirred suspension of (¢rans)-N-[[2-(2-iodo-5-methoxyphenyl)
cyclopropyl] methyl] butanamide (210 mg, 0.56 mmol), barium hydroxide
(265 mg, 0.84 mmol), and H20 (1 mL) in DME (6 mL) was added an admix of
Pd(Ph3P)4 (12 mg, 0.01 mmol) and phenyl boronic acid (75 mg, 0.62 mmol) in
15 one portion. The resulﬁhg mixture was then heated at reflux for 18 h, diluted
with toluene, washed with H2O, brine, dried over K2CO3 and concentrated
in vacuo to give a red wax. Purification by chromatography (silica gel, 35%
EtOAc/ hexane) afforded 145 mg (85%) of clear oil: 1H NMR (300 MHz,
CDCl3) § 0.69-0.76 (m, 1H), 0.89 (t, ] = 7.2 Hz, 3H), 0.93-0.98 (m, 1H), 1.01-1.08
20 (m,1H), 1.51-1.64 (m, 2H), 1.79-1.86 (m, 1H), 2.01 ¢, [ =7.2 Hz, 2H), 2.78-2.86
(m, 1H), 3.21-3.30 (m, 1H), 3.79 (s, 3H), 5.04 (br s, 1H), 6.50 (s, 1H), 6.74 (d, |
J =84 Hz, 1H), 7.12 (d, J = 8.5 Hz, 1H), 7.30-7.43 (m, 5H); IR (NaCl Film)
3296, 2962, 1644, 1610, 1550, 1482, cm~1; MS (ESI) m/e 323; Analysis calc'd for
C21H25NO2 0.5(H20): C, 75.87; H, 7.88, N, 4.21; found: C,75.95;H,7.86;N,
25 4.15.



-H6- : CT- 2312X/ BMMC8X Step ii (b)

([err])- (trans) Acetic acid (3-(3-nethoxyphenyl) allyl ester: A
magnetical |y stirred solution of

(9 - (trans) - 3- (3- Met hoxyphenyl ) - pr op- 2- en53= ol (22. 35 §T-2312X/BMMERX) in
anhydrous pyridine (115 nL) at 0 C was treated dropwise 5 wth acetic
anhydride (16,0 nL 170 nol ) . _After addition was conplete the I ce
bat h was remm& Rrogessivas al | oved to warmto room

t enper at ur e, oncentrated in vacuo
and the resi d&&€ Bsfred with 1 N HO

(2 x 300 nm), Oﬁ &r E&(ﬂ %rllﬁ 1!539'13 Hjn e Vater (200 rrL) brine (200 nm.), dried

10 over MyS centrated in vacuo to a clear liquid.
Fl ash chr omat ogr aphy (5% di et hyl ether / hexane el ution) and Kugel rohr
distillation (0.5 mm of the resultant |liquid gave the product as a clear
liquid 5 ( g, 60%: [err]H NWVR (300 MHz, CDCl[err]) [err] 2.11 (s,
3H), 3.81 (s, 4.73 (d, J =6 Hz, 2H), 6.28 (dt, J = 15, 6 Hz,
1H), 6.63 (d, dﬁ%)-si(B’)Me&l flyl)ipropi2-endl-ol: Wrzsolittidpn 06392 (t,J= 1
Hz, 1H), 6. 99(?])d Jﬂ% Hz, (&?thy\]iﬁr P 1H). Step iili

(c) ([err])- (hiethe)):ydnnam md(ﬁ@ZQg&&ﬂmmd)&%@mét#mﬁyﬂeaW)cycl opr opyl
20 methyl ester. A solution Ofdﬁﬁl) (trans)-Acetic acid (3-(3-ngt hoxyphenyl )
al Iyl estefralyydrofimgn wasaddsrbto a magaetigallpstirred suspansiersofsogdivim

Codium - chopRHSde oG o8 SpeDon 30 i of 2 &s&sﬁe&ahmﬁhﬁatrhé’ yire
(25100 TR oo SAFRPURE SRt e A SRR 1
(4% 200 ™) Bffled so 0 9C an U WIBAGN BF G (7 7141 RN HPRRFrBIL N vl er
CT-2312X BM@@&ahydrofuran (500 mL) was added over 1 h. The suspension was stirred

for 3 h and treated dropwise with a 4N solution of hydrochloric acid (100

mL). The resultant suspension was extracted with diethyl ether (3 x 500 mL),

15 and the combined organic portions washed with 3 N NaOH (3 x 500 mL),

brine (500 mL), dried (MgSOy), filtered, and concentrated in vacuo.

Kiigelrohr distillation (0.5 mm) gave the product as a clear liquid (23.12 g,

50%): 1H NMR (300 MHz, CDCl3) § 3.82 (s, 3H), 4.34 (d, ] = 6 Hz, 2H), 6.37

(dt, J =15, 6 Hz, 1H), 6.60 (d, ] = 15 Hz, 1H), 6.80 (dd, ] =8, ] = 1 Hz, 1H), 6.93

20 (t,]J=1Hz, 1H),7.00 (d, ] = 8 Hz, 1H), 7.24 (t, ] = 8 Hz, 1H).



(#00 nL), dried (MySerr]), filtered, and concentrated in vacuo. Kugelrohr
distillation (0.5 mm) gave 1.59 g (79% of the product as a clear oil:

[err]H NMR (300 MHz, CDC [err err] 2.10 (s, 3H, J =
¥,7.5,7 Hz, 1 H), 2.63 (dd, [ ]?1 ] 1'§%‘7.5 Hz,( 1 ﬁ-ﬁaﬁ%&%ﬁ
4.19-4.25 (m 1H), 431-4.37 (m 1H), 6.74-6.83 5 (m 3H), 7.25 (t, J=8 Hz,
1H). SLep.iv (d) _
([err])-(tran 1 2-Difluoro- 3-(3-net hoxyphenyl )cycl opropyl] nethanol :

n'38" °5 ntenepaRsEdesl SielsrheRap R Bl Apgnatedy O
et byl oot er T sqlutioR O R, GNRRGGPRERY DR BT, ane

concentrated y% 43R4 in dHRydrous pyRfdifle ¢115a1 Y ao@ SCapasirbitedidrbpwiset her
(200 nL) and water (200 m.%’, th«g' Iﬂayersyjseparat ed, the aqgeous | ayer

further exg raﬁﬁ&fhé@h‘tbnﬂhﬂﬁhw(lﬁo ek, 170 nimioh). After additionheascamplate dhe r act s
washed with saturated NaHCO err] sol ution (300 nL), water (300 m),

brine (300 nijce bath echs(rbiy®eél, thei sohetianiwasatliowed toosame o reemd in vacuo to
give 3.42 g (99% of a clear oil that was used wi t hout further
puri fi cati on: tgneperarunepand sticrefifier 24hcThersplutignewias canesmtzated in vaeyo

%dég 33,2 gg&ﬁ Qla%g @@@%?E& igepled with %iet%f'e ' 5,(3'3@@5')@?5@31@1%, ﬁ%ﬂ 6. 62
Sl st d s a0 -
;tS. 8 gm)l 19 ¢ PY&% ﬁ:}te%(ef,%h § 5%%%1@0%5’8 %ng??:g[eg?pﬁ{a‘fer i %h( 50 nl)
CT- 2312X/ B omatography (5% diethyl ether / hexane elytiqn) and Kifgelrohr | - ith
met hanesul f onglstillation (0.5 mm) of the resultant liquid gave the product as a clear liquid
(16.95 g, 60%): 1H NMR (300 MHz, CDCl3) § 2.11 (s, 3H), 3.81 (s, 3H), 4.73
(d, ] = 6 Hz, 2H), 6.28 (dt, ] = 15, 6 Hz, 1H), 6.63 (d, ] = 15 Hz, 1H), 6.82 (dd,

15 [=8,1Hz 1H),692(t, J=1Hz 1H), 6.99(d, ] =8 Hz, 1H), 7.24 ({, ] =8 Hz,
1H).

Step iii
(c) @)-(trans)-Acetic acid-2,2-difluoro-3-(3-methoxyphenyl)cyclopropyl

20 methyl ester: A solution of (£)-(trans)-Acetic acid (3-(3-methoxyphenyl) allyl
ester (1.63 g, 7.90 mmol) in anhydrous diglyme was heated at reflux and
subsequently treated dropwise over 1 h with a solution of sodium
chlorodifluoroacetate (9.02 g, 59.2 mmol) in anhydrous diglyme (25 mL). The
suspension was cooled to room temperature and poured over 200 mL of ice.

25 The resultant suspension was extracted with diethyl ether (4 x 200 mL) and

the combined organic extracts were washed with water (3 x 400 mlL), brine



chloride (2.8 g, 24.4 mol ). The solution was stirred 30 mn, diluted with
CHerr]COJ[err] (200 m.), and washed sequentially with water (200 niL) and
saturated NaHCO err] (200 m.), dried (Klerr]Cderr]), filtered _an
concentrated in 5 vacuo at 5 [err]C. Th®7resi due wasdr M X
anhydr ous di et hyl formam de (50 nL), treated wth sodium azide (1.96
g, 30.1 nmol), and i.rred h. . The, resul t ant. .sol uti og,.wa qur ed
into water (5(90mL) dried Mé&éﬁﬁ@%@d&mﬁm@ﬁ&vﬂox T%f , the
conbi ned extract S wi_t.h wa ( ) e DU £.2 m.),
dried (MgSH) g—“‘l@%ﬁ?ﬁg IBHB &fye 1658 e m)aééﬁe ?’ggﬂll'g%‘fg a(‘ir:lg%te?lci) n}‘? Itélg'ﬁ%
clear oil. Th ' ' t | d r Bt e rdq40 nL
%ﬁ?@g}%tﬁ%% 21D & 1‘.13) 2.24 (R4S &g,%s,f# BNy E)e 188 1dd;: )

and added dro netic stirred suspension of l'ithium

al um num hydr iy deys( 544, % Hg%,@a gmgil-l? 4.1:%-4123 (2P 8431 3} (24 1DH]), 672%6.8% 60

m.) at -30 C “The"suspensi owe warmto roomtenperature,
stirred fog 3l 3m,cp%gg]£(31-1§,01}g. and treated 15 dropwise with a

sol ution of KHSﬁerr] (2.6 g, 19 mol) in water (20 nmL.). The - resul tant
“suspension was allowed to warmto roomtenperature, stirred 1 h, and
filtered through celite with diethyl ether elution (400 nL). The |ayers
were separ at e@tegpny t he organic |layer extracted with 1IN HO (3 x 100 ni),

t he conbi ned aqueous extracts made basic with 50% NaCH,_ and extracted

\ll)mrlt 2e2?'20(():H LE;(‘TQ ﬁkgﬁ?g@?ﬁﬁg&ﬁ?ﬁﬁ?lﬁfhﬁg;ﬁ@ nt ratljallzlvi |t2
caip is 9 vokmesiEbiyior bl St SHARREENET
%E% , Hi; 9}-:5%; 124 meﬂzassél,: ??@&Y?%?ﬁ%wﬁ%?@@‘?ﬁﬁéﬂf meﬁéﬁﬂ,’éﬁ‘:‘%ﬁ(d,
LRI ETNER G N R S S

() - (trans) - [ 2,38 2L P PrsdlRtiBRWASHREI Il 6haRbABMFEREH Th vacuo. The

but anam de: A magnetically stirred solution of ()-(trans)-[2,2-Difluoro-3-

(13- met hoxy phepydidué Wdstigesyd ]wiﬁ?tﬂéﬂm@th@r (260 nDpandBwhtemn@00 Ink)y thes
triethylamne (1.5 nL) in anhydrous [err]C[err] (20 nL) was treated

dropw se layerd separated, Henaqiedustiyyeri fucthieo exttacted %githgietbyhethen@ x i n
anhydrous CH err]d[err] _ 3 m). The solution was stirred for 48 h and
concent ratted 200 waik), the ditganic extracts washed with saturated NaHCOg3 solution

(300 mL), water (300 mL), brine (300 mL), dried (MgSQy), filtered, and

concentrated in vacuo to give 3.42 g (99%) of a clear oil that was used
without further purification: 1H NMR (300 Mz, CDCI3) § 1.60 (br s, 1H),
2.15-2.36 (m, 1 H), 2.60 (ddd, ] = 15, 7.5, 1.5 Hz, 1H), 3.81 (s, 3H), 3.83-3.98 (m,

20 2H),6.77 (t,] =1Hz, 1H), 6.81 (d,J=8 Hz, 1H), 6.82 (dd, ] = 3, 1Hz, 1H), 7.26
(t, ] =8 Hz, 1H).

Stepv
(e)(f)(g) &)-(trans)-[2,2-Difluoro-3-(3-methoxyphenyl)cyclopropyl]
25 methanamine: A magnetically stirred solution of the alcohol (3.27 g,
15.3 mmol), triethylamine (3.14 g, 31.0 mmol), and CHCl (50 mL) at 0 °’Cc



resi due. was digested wwth CHerr]Cd[err] (100 nm) and washed with 1 N HC
(100 m.), 1 N NaOH (100 nL), brine (100 niL), dried (K[err]CCIerr])
filtered, and 10 concentrated in vacuo. Flash chromato
hexanes/ et hyl acetate el ution) gaveS8he product g MM@SX hat
séoch:t[jlfie;onavvaxy solid on standlng [err]H NVR (300 MHz,

er]r err], 0.92 (t, J sex = 7.4 Hz
2H), 2. 09 2 2ungder nifrqgen ‘Za%ef"ﬁé A}%PW?S OYer ﬁipé E“*E‘Eﬂ‘es‘j"}‘mx]s

T Sk G b o e i i
3302, (2560:]164 : 22@9@??%‘8 %@nggbhﬁ%ng with yater 00mL)and o ba)

3, {4 AT o g e s

- 60- BiyMWES: pdras 13
Prepar at i 05n of sa(i%@rgtﬁiﬁN- [[ Zélgu%ma;?;?% %(‘)Aﬁglé& )

met hoxypheny| Homethyopmanidet(5y hiL)ptreatedririth sodiuin aZiden(1i96 g, 30.1 mfnyl),
(trans)-N-[[ 2- (2- Ami no- 5- net hoxyphenyl ) cycl opropane] nethyl] am ne:

Parr bottle wandstaregeld ki ‘l[heaea;ﬂntapbssluhQnovaS(pa mzowzten(ﬁ%ng-),

met hoxyphenyl ) cycl opr opane car boxal dehyde oxi ne 9‘8 2 mol),. 10%

i’g/ﬁ (%ﬁg rrg% enildftedmﬂf ﬁlsethg ethes(@h X n@'@rcoﬁ}tt}ﬂ extrads washedrwith 1
materi al, wa
o e o ol L S B )
W
and LMot sﬂ%ﬁ%&o&s&ﬁm“ﬁ’a?? AP 08 ol dipesi i -
AR 1606 (86 i) o ddadd &&p%@été H‘m&éﬂeﬂc&ﬂ}“ 1.39
aghy

(m 1H, 1.59
stirred suspension of lithium aluminum hydride (1.16 g, 30.6 mmol) in

‘anhydrous diethyl ether (60 mL) at -30 °C. The suspension was allowed to

>

warm to room temperature, stirred for 3 h, recooled to -30 °C, and treated

15  dropwise with a solution of KHSO4 (2.6 g, 19 mmol) in water (20 mL). The
resultant suspension was allowed to warm to room temperature, stirred 1 h,
and filtered through celite with diethyl ether elution (400 mL). The layers
were separated and the organic layer extracted with 1IN HCI (3 x 100 mL), the
combined aqueous extracts made basic with 50% NaOH, and extracted with

20 CH)Cl (3 x 150 mL). The organic portion was washed with brine (200 mlL),
dried (K2CO»), filtered, and concentrated in vacuo to give 1.23 g (38%) of a
clear oil: 1H NMR (300 MHz, CDCl3) 8 1.42 (br s, 2H), 1.97-2.08 (m, 1 H),
2.44-2.52 (m, 1H), 2.91-3.10 (m, 2 H), 3.80 (s, 3H), 6.76 (t, ] = 1 Hz, 1H), 6.81 (d,
J=8Hz, 1H), 6.81 (dd, ] = 8,1 Hz, 1H), 7.23 (t, ] = 8 Hz, 1H).

25



5. 1.77-1.83 (m 1H), 1.88 (br s, 2H), 3.10-3.38 (m 2H), 3.66 (s 3H),
6.39 (d, J =6.0 H, 1H), 6.50-6.59 (m 1H), 6.61 (br s, 6. 78

-6.97 (m 1H). Step ii ) (trans)-N 2- But

a&m no- 5- net hoxyphenyl ) cycl opr opyl ] net hyl+ }59 20 butan %ﬁ;&x'f@hﬂ\(’[&x
magnetically stirred solution of (trans)-N/[2-(2-am no-5-

nmet hoxyphenyl cycl_opropane] nmet hyl ] am ne (400 ng, 2.2 mmol) and Et 3N
(0.86 nL, 6.6 L indry CHerr]dJ[err] (15 nL) at O [err]C was added

gﬂts);;(reﬁlsl on Wagl)cp_)o(rl de? ﬁ%@o&g&@%%ﬁh@%&ﬂ}%gﬁgﬂé Prred for 18
“was then pur PRERAYR AhaeARGRHABIG OF LOReanr @ BIRYEOSE oF
ol hoxane) g Sishgoh PN fkedamine 2 g 236l

-61-
CDdl afRiné- rBahh mrrﬁ.lji)w d Ardp Se J =
8.1 L;rr]z)k‘l;’[e{zﬂ.i&mglt, (%Iﬁml 2'& 2. 6822!; $8 (m 1ﬁ)trea§e69 (sW(i
3.72-3.78 (muaﬂiias&uﬁbn(ofbdyryl%hﬂ:ridte(ﬂ%&&ﬂﬁﬁmobmahhymﬂdggz J =
7.8, 2.7 Hz, 1H), 7.50 (d,” J = 8 wg 7.89 (br s, 1H; IR (Nad
Film 3290, 29@mI). Thasalmtksuwaasﬁrred{fer4§h qoBGE l)ttrntedmcunnaﬂysi s
alc'd H N O .C,. 67 H, 8.54;
N . 94: °f oungesidyd wssigested %&&hgclmwemmandwa]@h i AN Fhceas 14)
10 P

reparat| °?10%fmf_3 1 NNaP)?f (100 L P bline (100 St4 PASEY 'd(zé‘ég iRy L8l ]

10 concentrated in vacuo. Flash chromatography (2:1 hexanes/ethyl acetate
elution) gave the product as a clear oil that solidified to a waxy solid on
standing: 1H NMR (300 MHz, CDCl3) § 0.92 (t, ] = 7.4 Hz, 3H), 1.64 (sextet,
] = 7.4 Hz, 2H), 2.09-2.21 (m, 1 H), 2.16 (t, ] = 7.4 Hz, 2H), 251 (dd, ] = 138,
7.4 Hz, 1H), 3.19-3.22 (m, 1 H), 3.76 (s, 3H), 3.77-3.85 (m, 1H), 5.90 (br s, 1H),

15 6.70 (s, 1H), 6.75(d,] =8 Hz, 1H), 6.7 (dd, ] = 8, 1 Hz, 1H), 7.20 (t, ] = 8 Hz,
1H); IR (NaCl Film) 3302, 2960, 1644, 1552, 1288, 1266, 1250, 1160 cm™1; MS
(isobutane - DCI) m/e 282 (M-H-); Analysis calc'd for C15H19NO2F>: C,
63.59; H, 6.76; N, 4.94; found: C, 63.59; H, 6.83; N, 4.85.



but anam, de (Il somer A) Step i (a)

(-)-(trans)-1-[2-(3-Met hoxyphenyl)cycl opropyl] ethanol 15 (Isomer A) and
(-)(trans)-1-[2-(3-Methoxyphenyl)cycl opropyl] ethanol | somer_ B

Di met hyl sul foxide (3.98 nml, 56 mmol) we60added dr opvf-3: 623t§§( BMMQ&’%
oxalyl chloride (2Min CHerr]dJ[err], 19.5 nL, 39 mmol) in nethyl ene

chl ori de (20 L) _at -78 [err]C Asolutlon of :
(-)-(trans)| ZME )cycl opropyl] 20 nmethanol (5.0 g, 28 mmol)
in di chloronge hanetgl ‘ dr opvmmse. The sol ution was

stirred for 2 HE mol ) was sl ow y
added, and the grmto room

of

t enper at ur e. s s S3e 1 , diluted with
CHerr]d[err] (100 rrL) washed with water, dried over Kerr]Cderr],
and concentrated in vacuo 25 to afford 5.8 g of the al dehyde, which was
used withqgut j;f i cation The al dehyde was digested with THF (10 ni)
and added dropwrse to a sol ution of nethyl magnesi um brom de (SM in

Et [ err]0 23. @) r(‘llranzpmmi(i-Aﬂhno-S-meth ghen l)cyclopropane] methyl] amine:
CT-2312X/ BMMC8X ox?' 5m) at O [err]C. The solution

vvas stirred aj Parrbotilcntas Ithargedadvithra suspehsiahlof (fransie-(2(nitrond) i n Et OAc
(250 nL) was added. The resultant suspension was t hen washed wi

Herr] O bri nmethoxmhe(ﬂyﬂ)eydpmm] qarb@xa!delmyiestmm @d g4-2mmel 769%
give 5.5 g of a crude Purification by Llca tgaﬁ) 5
(25% Et OAc/ hel?dr{g(lﬂﬁmg)m HiAG(2RamE) m?‘g eru@ &ngnég gs é’t
band. 2114 G0R el sk e B 3505 chbe gt ARgOT Ol
3y, 6600 &o%@%ﬁ%nai«sﬁaﬁcmﬁﬁdﬁﬁ%i% pice Bl il rhdd L

=1, CH / H
R (300 i "BET 2K i et ert g ey i B A O e i 11
1.32 (d, J = @&lééﬁuéwm%a&%t%if?oﬁmoo%h% (100%) of a red oil: 1H NMR
(300 MHz, CDCl3) §0.78-0.85 (m, 1H), 1.34-1.39 (m, 1H), 1.59-1.69 (m, 1H),
15 1.77-1.83 (m, 1H), 1.88 (br s, 2H), 3.10-3.38 (m, 2H), 3.66 (s, 3H), 6.39 (d,

] = 6.0 Hz, 1H), 6.50-6.59 (m, 1H), 6.61 (br s, 2H), 6.78 -6.97 (m, 1H).

tep ii

(b) (trans)-N-[[2-(2-Butyryl amino-5-methoxyphenyl)cyclopropyllmethyl]-
20 butanamide: To a magnetically stirred solution of (trans)-N[[2-(2-amino-5-

methoxyphenyl)cyclopropanelmethyl]amine (400 mg, 2.2 mmol) and Et3N

(0.86 mL, 6.6 mmol) in dry CHyCly (15 mL) at 0 °C was added butyryl

chloride (256 mg, 2.4 mmol) dropwise. The resulting suspension was

allowed to come to room temperature and stirred for 18 h. Concentration by
25 rotary evaporation yielded a crude product which was then purified by flash

chromatography (silica gel, 30% EtOAc/hexane) to afford 250 mg (44% ) of a



3.33-3.38 (m 1H), 3.77 (s, 3H), 6.59-6.69 (m 3H), 7.15 (t, J = 7.8

1H) ; [err] -55.3 [err] (c=1, CHerr]d[err]). 15 Step ii
(-)-(trans)-2-[1-[2-(3-net hoxyphenyl)cycl opropyl ] et hy ]rl 9

i one (isonerA): Di et hyl azodi car bcﬁ ate (1. 79é 2%822‘ M
added dropwi se to a stirred sol ution of

-) - (t -1-] 2- h lo st hanol 1. 66
5. 3.6 mol ), cleat olkorbi NVER e”ymtfxz{"mél”’gy <L) 8H, LBl 6 S D

(1.52 g, 10.3 mmol) in THF

warmto anb:jeaﬁot(blﬁpeﬁlhﬁ?b é@%ﬁ?;émr%e%ﬁrsegﬁg Onlﬁ%ﬂ% gét&%noved

washed. sequend7aagp v dH 6 2 eZ' R Qe B R A s T e R (& 78 °"

K| I 0

A DY (£ A kv L e @SWW@*‘WP 1§ 94%

[err] 0.8 -1. !

CT-2312X/ %\/NCZ%7 1554, 1625 M_SL (12:1%1) In/ 583% m 1 l,s c?1c8dlfor CJS?HZSNZ_L% 04
1.91-2.00 (m C3677f’9(H 8.5£N, 8.24; fo&t&8<:667.98 8.39)N, 7725 (t, J = 7.8
He, 1H), 7.24-7 80 Step iii (c

(-)-(trans)-1- [2 (3 I\/tet hoxyphenyl)cyclopropyl]et hyl am ne (isonmer A): A
solution of (-)-(trans)-2-[1-[2-(3-methoxyphenyl)cycl opropyl]ethyl]

I soi ndol e-l,BEQ;ugl?ﬂ bssf4)(2.6 g, 8.1 mml) and hydrazine (827 ny,
25.8 mmol) in"e m) was stirred at roomterrperature for 18 h. The
resul't ant 1@\,h|pge§ﬁ@nw byl g Reth

10 HA (10 nmL), and stirred for 1 h. The sol ution was treated wi th Et OAc
(200 nl), andbekanamtidedIsomidr A) N HCl . The acidic extracts were conbi ned,
washed with Et[err]O basified (10 N NaCH), and extracted with
CHerr]Cd[err]. The organics were dried over Klerr]CJerr] and
concentrated in vacuo to give 1.1 g of a crude oil. Purification by
silica gel cheRd ography (10% MeOH CH err]d [err])

(a) ()-(trans)-1-[2-(3-Methoxyphenyl)cyclopropyl] ethanol

15  (Isomer A) and (-)(¢rans)-1-2-(3-Methoxyphenyl)cyclopropyl] ethanol
(Isomer B):
Dimethyl sulfoxide (3.98 mL, 56 mmol) was added dropwise to a solution of
oxalyl chloride (2M in CH2Clp, 19.5 mL, 39 mmol) in methylene chloride
(20 mL) at-78 °C. A solution of (-)-(trans)[2-(3-Methoxyphenyl)cyclopropyl]
20 methanol (5.0 g, 28 mmol) in dichloromethane (10 mL) was added dropwise.
The solution was stirred for 30 min, triethylamine (1‘6.2 mL, 112 mmol) was
slowly added, and the resulting suspension allowed to warm to room
temperature. The suspension was stirred for 30 min, diluted with CH2Cl2
(100 mL), washed with water, dried over KoCOg3, and concentrated in vacuo
25 toafford 5.8 g of the aldehyde, which was used without purification
The aldehyde was digested with THF (10 mL) and added dropvtrise toa
solution of methyl magnesium bromide (3M in Et20, 23.3 mL, 70 mmol) in



5. afforded a clear oil (600 ng, 40%: 1H NWVR (300 MHz, CDCl[err]) [err]
0. 85-0.98 (m 2H), 1.10-1.20 (m 1H), 1.25 (d, J = 6.0 Hz, 3H),

Lo Lasim 1 230 (s 2 548 252 (M dindcax 3
gl-)sbgr;a'r&)s) N-[1-]2-(3- Ngt onyphenyl )cgg: opropyl Jethyl] butanamn de
EF'E hox]yﬂ h(e Byzﬁ'@%{%gmﬁm@ é(:%ﬁlﬁ 0(1}2’?%4;8%?%} (og)foﬁ- tzrwér&%%ﬁd
err
S 1 Bhoni MM P T o s v

suspensi on wa dedoni 4
suspenst ol Vemihem%grasﬁéd MBI O, bring) dfed (RITOBNREK cenﬁatécbmjvacad _tng

CT-2312X/ B e55 gofraﬁmuednl Putificadion sy siliea gelsdtdumategraphgest ed wi t h
Et OAc (100 niL washed sequentially with Herr]O 5%citric acid, 5%

K[ err] Ol esr ] (24% EM@AC hxahid)adforded tworliastereoni«s) (somjer &) 166 g 1sfn and

concentration in vacuo'yielded a crude product whi ch was t hen

purified by flbaad, anind(lmgBMmg(ﬁndbaadgéispm%)ﬂimeﬂﬁiﬁ%ﬁw to

afford 100 ng (39% of thetltle conmpound:  Rf 0.75 é-éjjg;/

g/eg)i cHal [err]h)exal[t@b FHNHR G0 iiee ?@éﬁiﬁ%ﬁ%ﬂ%@%l 996‘“(%{)'4H)

(1 773&0 835(r5n91ﬁ%(,dnk ﬁQHzli”H@,tl 83J2»02f118129kg§?-1)3’@8:4m54% %g;iﬁq(w%?, 77

S [z

(Nag Fi| rr) 35?7?‘@@35*&2&2 @@4371 ﬁ?sli'énlaéﬁag é?fé’(&fﬂ%ﬂﬁi e 261 'R

nal ysis

L 0 b 0t NN e S o 50

E’Lfgﬁ;&t hg“ °fo43‘1’.66%&\,Ehb,[lz.zi-hb'\/ﬂ{,'i!—bei.BQ{a)}phesmfaHj ey5opTd (Pt 1 15
3.33-3.38 (m, 1H), 3.77 (s, 3H), 6.59-6.69 (m, 3H), 7.15 (t, ] = 7.8 Hz, 1H);

[alD20 -55.3 ° (c=1, CH2Cl2).

15 Stepii _
(b) ()-(trans)-2-[1-[2-(3-methoxyphenyl)cyclopropyllethyllisoindole-1,3- "
dione (isomerA):
Diethyl azodicarboxylate (1.79 g, 10.3 mmol) was added dropwise to a stirred
solution of (-)-(trans)-1-[2-(3-methoxyphenyl)cyclopropyl]ethanol (isomer A)

20 (1.66 g, 8.6 mmol), triphenyl phosphine (2.69 g, 10.3 mmol), and phthalimide

(1.52 g, 10.3 mmol) in THF (75 mL) at 0 °C . The reaction was allowed to
warm to ambient temperature and stirred for 18 h. The solvent was removed
in vacuo and the resulting residué was digested with EtOAc (150 mL) and
washed sequentially with 1IN HCi, 1N NaOH, and brine. Drying over

25 KoCO3, filtration, and concentration in vacuo afforded 2.6 g (94%) of the
product as a waxy white solid: 1H NMR (300 MHz, CDCl3) 5 0.80-0.92



A solution of (trans)-N[[2-(3-hydroxyphenyl)cycl opropyl]nethyl]
but anam de (342 ny, 1.47 nmmol) and sodi um hydroxi de (58 ng, 1.45 mol)

i n anhydrous nethanol (10 nL) was concentrated in vac Lgue 20
powder ed under anhydrous toluene (3 ni). gﬁhe suspensi ﬁ‘%ﬁ@*@ﬁ@bg
with a solution of ethylene carbonate (259 ng, 2.94 mmol) in anhydrous

to " ¢ oom tEwaERetApd o0y Friadich 8 e SR, TRuB00 oo ) 276 3P G
oxt racted wi ¢ R Io7P Ly ST T e LB PR A 4€750 e Thzﬁﬁé’ﬁéf‘%iﬁ or gani ¢

extracts were washed vmth water (200 nmL), brine (200 nL), dried
(K[err]COerr]), filtered, and

- 65- i2312X/ BMMC8X concentrated in vacuo. Flash

chr omat ogr aphy he resultant oil (1: 2 hexane/ ethyl acetate) gave
178 ny (44%) Qt) LREraAdcInG-Rethoo/plrnyldyclopropyllethyl sinfeisamer i
CDCl [err]) [err% 0.84-0.92 (m 2H), 91 (t

1.32 (m 1H), Asamt(cmft(e)t-(tmns)=2-t1-42+&-mah¢xyghexw1);yqlgpmpﬂ¢ﬂhy1]2 13 (t,
J=7.4 Hz, 5 -él s, 34 ( H%M J=4.5 Hz,
2H), 4.03 (t wmmdsle-&,-% (laemer 5)1%6(338 lsmmgn} 1) and drezmg 708y, 1H),
6.63 (d, J=8. o Hz, 6. 68 5 ,

= 8. o( Hz, 1H):25 &MLEWP@ stirved at298§‘ I%‘BEeﬁaé'ﬁF%éé 1&39&9

CaL Tt M %“%e” : @?d@uafgésw%h%%gﬁd@{m&st%veMN8 30;
(N’ )4( ??ani) Nﬁlﬁmaﬁ‘?ﬁ%}é‘%ﬁfﬁm opr op ﬁ?ﬁé%aiﬂwm%%tpﬁ%m de 15

Step i HC. The acidic extracts were combined,
(-)-(trans)- 1 8@/ c)hemfilef(sr ?Wlntlé'tlr%xy%henyeg%ylgegpropane To a

magneti cal |y siyhsHeRDwathl Et%(pbasiﬁed (10 N NaOH), and extracted with CH2Clp. The
(-)-(trans)-2-(3-nethox enyl ) cycl opr opane nmet hanol (1.60 g, 8.8

mmol ) and tri aiﬂguhicswa'e(&éal oter KCQ3 andlc)ancentrated inivetio to givelahg of 850
m.) at 0 C was added net hanesul fonyl chloride
crude oil. Purification by silica gel chromatography (10% MeOH/CH2Cl2)
15  afforded a clear oil (600 mg, 40%): TH NMR (300 MHz, CDCl3) 8 0.85-0.98
(m, 2H), 1.10-1.20 (m, 1H), 1.25(d, ] = 6.0 Hz, SH), 1.70-1.79 (m, 1H), 2.30
(br s, 2H), 2.48-2.52 (m, 1H), 3.75 (s, 3H), 6.58-6.75 (m, 3H), 7.15 (t, J= 7.0 Hz,

1H).

20 Stepiv
(d) ¢)-(trans)-N-[1-[2-(3-Methoxyphenyl)cyclopropyllethyl] butanamide
(isomer A): To a magnetically stirred solution of (-)-(trans)-1-[2-(3-
methoxyphenyl)cyclopropyl]ethylamine (isomer A) (200 mg, 1.1 mmol) and
E3N (0.46 mL, 3.3 mmol) in dry dichloromethane (15 mL) at 0 °C was added
25 butyryl chloride (127 mg, 1.2 mmol) dropwise. The resulting suspeﬂsion was

allowed to warm to room temperature and stirred for 4 h. The solvent was



20. (1.21 g, 10.6 nmol) dropw se. After addition was conplete the ice bath

was g rerr:nved and stirring was continued for 1 h. The sol uti on was
treated wit di chl oronet hane (150 ni), washed w

NaHCO err], and dried over Klerr] r]. Conce {:&a%aé#/ﬁm gave
1.78 g of a crude oil which was utlllzed wi t hout further purification.

25 The nesyl ate vva taken i 100

(ggz mg, 17. 6FemeYsd “‘am?"r‘*@lf M%ﬁ%ﬁﬁeﬁ%ﬁ%ﬁﬁ‘fqﬁg% ut Y?ﬂ'ﬂés
- 66- d
taken into Etwg%gwﬂﬂ}%o ?B'&&ﬁ@taﬁﬁi S? Iﬁrﬂ?g}’cgﬁnﬁ'teﬂﬁéﬁgéghge e
sol vent remoy m&%@&%&&&eﬁ&ﬁoﬁ%%&m yielde#l accrulie product

[err]H NVR (3 err]) [err] 0.90-1.09 (m "2H), 1.23-1.30 (m .

1 1.81-1.9
o L i whtkhertpaAfidd ®y Adth dbmatogiéphy (silith geb 4O BORA M 3.

(-)-(trans - Zhé)&xwtdnaffammhjgﬁﬁw)pfdmhﬂeeommdif#@75 stirred
suspensi on of LiAlH err] (650 ; in THF (50 nl) at -45 [lerr]C was
added a (sm%JMeQHdCHCh), NMR (300 CDC13) 0 0. 85 .97 (m, 4H),

t 1- t hyl 2 3- hoxyph
NS e ) ki~ S e A e o 2B P e, 1), 3hgd

[i L%SOE)?;QE ol £ B BRSO B oL %{é;ﬁ”@nwiﬁéx& (ﬁ@}%&%@%ﬁﬁzﬁﬁﬁsi on
](c:IIr Ff\émr Z g ro mg’%é?'j ﬁ%@n’gﬂ’ ?iﬁ%g%iﬁ?ﬁ;?%%@%gﬁiﬁ% mn,
Ezi[girg] Ioa The I’t]ﬁgt )\Imeﬁg6 ? I ned, oré(i‘ﬁl—l%?@?ia th 1IN HC1 and the
extract edyvm' tﬁy\g’éﬁé% [gf r?]48 &_I 83@8/'0@&% K[ ;—P(ra] léasla(r:r]s?l U;Ingnc\(l)\ﬁzent rat ed

in vacuo to afford 500 nmg (39% of a clear oil: [err]H NVMR (300 MHz,
CDCl[err]) [err] 0.75-0.82 (m 1H), 0.88-0.96 (m 1H), 1.00-1.11 20 (m

1H), 1.45-1.7@@@@5&1@ s, 2H), 2.88 (t, J = 7.5 Hz, 2H), 3.77 (s,

3H), 6.52-6./70 (m 3H), 7.18 (t,J = 8.0 Hz, 1H).
Preparation of (trans)-N-[[2-[3-(Methylethoxy)phenyllcyclopropyllmethyl
15 tanamide

A solution of (trans)-N-[[2-(3-hydroxyphenyl)cyclopropyllmethyl]

butanamide (342 mg, 1.47 mmol) and sodium hydroxide (58 mg, 1.45. mmol)

- in anhydfous methanol (10 mL) was concentrated in vacuo and the residue

20 powdered under anhydrous toluene (3 mL). The suspension was treated
with a solution of ethylene carbonate (259 mg, 2.94 mmol) in anhydrous
toluene (5 mL). The resultant mixture was heated at reflux for 12 h, cooled to
room temperature, and treated with 3 N NaOH (100 mL), ice (50 g), and
diethyl ether (100 mL). The aqueous layer was separated and extracted with

25 fresh diethyl ether (2 x 100 mL). The combined organic extracts were
washed with water (200 mL), brine (200 mL), dried (K2CO3), filtered, and



-67- R CT- 2312X/ BMMC8X (c)

(-)- (Eranlsl) N-E[Z (g IVE][ h?xyphepyl()cycl opropyl ]ethyl] butanam de: To a

magnetically stirred solution o t 2- (3-net

cycl opropane et hyl am ne (400 rrgg (2-rans) 65l )(angeEw%WC@(G

nLrlol) hn ((Jlrzg6 di chl oronet hane (15 nL) at 0 C was added butyryl

chl ori de , Th ' '

a1 oved 1o coBRERFSthin vacud.cHi3Eh AhTEetRecRI pr O RORAR GL
ncentration vacuo f

by flash chroﬂ‘?&&rxﬁﬂﬁ@_ ¥*?‘feg%1teb§é#d?&’)ng (&Eﬂ@eﬁ&ﬁw ? ot‘1 B “251)60I

070-0. 81 (m HHIA5 (R0 MEECRCIYID 8837\ 26 °91§ﬁ¥‘=[’e4“’) %%ﬂ“%%; )

7.2 H, 2H), 31:%'?(@ fﬂyﬁf@s@&teg_ﬁu—& 21’3!)917@1775352555}?962 It JE7.841%, 71

(m 3H, 7.147 44 1604, 1551,

1494 cnfers]; ¥, 6B8!(br 511&-1)2@316-1:% (ﬂ1 216)33:91[(1:;]&]4 (2, 2H)MI03: (t] Je4{5He] ) ;
Anal ysi s cal cd for Cerr]Herr]NJerr].0.20 Herr]QO C, 72.53; H,

8.90. N, 5. 292Hp5m5(b£s 18, 658 (1] =01.5 3z, 1H), 6.63 (4,]28.0 Hz, 1H), 6.68(gdsl e 17

(Process 17) Preparation of

(trans)-N-[[3 I%Mﬁhhﬁ)lﬁz}élﬁb,)zm @, Jo R8tHiz) 1H); IR (NaCl Film) 3300, 3076,
cycl opropyl ] net h but anam de.

gﬁ?iﬁeﬁ% thbémliBblﬁm%lM%W%%ﬁG\%ﬁa;d‘d}%x%%?’&d_a@fd_ |
(50 g, 116 mmshjerhs '”efz%@z%#%gisél B Fl R R R (55 W

in he1xane 42 2 m., 115.6 mmol) dropW| se, maintaining the tenperature
3e| ow 25 8 C t hroughout .- The solution was stirred for 1 h, treated
dropwi se with ' cinnamc acid ethyl ester (18.33 g, 89

pui se i LN Beample (XPHbR0 18] Y (18.33 g

Preparation of (-)-(trans)-N-[[2-(3-Methoxvphenyl)cyclo 1lethyl]-

tanamide

15 Stepi |
(@) (-)-(trans)-l-(Cyanomethyl)-2-(3-methoxyplienyl)c}rclopropanez Toa
magnetically stirred solution of (-)-(trans)-2-(3-methoxyphenyl)cyclopropane
methanol (1.60 g, 8.8 inmol) and triethylamine (1.9 mL, 13.2 mmol) in
dichloromethane (150 mL) at 0 °C was added methanesulfonyl chloride

20 (121 g, 10.6 mmol) dropwise. After addition was complete the ice bath was
removed and stirring was continued for 1 h. The solution was treated with
dichloromethane (150 mL), washed with saturated NaHCO3, and dried over
K2CO3. Concentration in vacuo gave 1.78 g of a crude oil which was utilized
without further purification.

25 The mesylate was taken into DMF (100 mL), treated with sodium cyanide
(862 mg, 17.6 mmol), and stirred on a steam bath for 4 h. The solution was



- 68- . CT- 2312X/ BMMCBX allowed to warmto roomtenperature, -
and stirred for 4 h. The resulting suspensi on was quenched with
saturated NHerr]d (200nmL), and extracted with ethyl acetate. The
organi c extracts were conbi ned, washed wi@éh bri ne, CT-3312%y BMMC8X
(K[err]CJerr]), and concentrated to give a light brown solid. This solid

h i fied | roh ,stillation, .
S e Gl i ki
. ST . = O . . S ) ,
=50 by 1k Wﬂ%ﬁ%&?@&t;ﬁ ang Y@ e femavegn Vleuglp prooice ' 5% e
( tr ansj -(3- (3 ﬁ%%% el?y% QB%Whgﬁcg?cq ‘%’%@‘3 i)oy9 I (%‘Qn%ﬁg%i:'aorgmb
suspensi on of 1N 8 g ok 4t 26 240 AT, 375 (15, A8 B (8, SEf716 1 C

was adde sol uti

(trans)-3-§3- rfpygcgggpﬁeqﬂ); 2, 2-di met hyl - cycl opr opane carboxylic acid
ethyl ester (12'5 g, 50.4°mmol) in THF (20 nL) dropwi se. The 15 cooling
bath was then renoved and the reaction was allowed to cone to room

tenperature followed by i mediate recooling to -45 C. A solution of
KHSO err] (24 (b) (-}-Gfansyd-{3-Methdlylvényhdyclapropane ethylamined¥o adtiroed ng t he
tenperature to rise to -5 C. The resulting paste was stirred, at room
t enper at ur e f euspensjori of LiAlEl (660 mg;17qamol)sin BHH Ghmb)iatt4d Cakas added
washed 20 with Et[err]O ,The conbined filtrates were washed with cold (0O
C 1 NHa  asofufon ofes-(ransHldeyanomethyby2-(3rimethoxyphenydlcyelgpropane
(K[ err] rr ang._concentr 0.qi 10.1 979 . af clear oil:
err T o BESTYAL l&ﬁﬁg ?%f R0 e tempetgljie Yab glathtained ?g*%d |
. , = Do . . .{ . ,
J=7, 10 Hz, 13‘}(9 %‘@‘%ﬁ( %rtefl%dzd’é}gé 6‘3 ?@%@”gl%lz% @i&‘;@fﬂf%“g‘g 35(5 (m 1H).
25 allowed to warm to room temperature and stirred for 4 h. The suspension
was recooled to -45 °C and 1N HCI (50 mL) was cautiously added dropwise.
The suspension was stirred at room temperature for 30 min, filtered through
15 celite, and the filter cake was washed well with EtpO . The filtrates were
combined, extracted with 1N HC], and the acidic layers were basified
(30% NaOH). The basic solution was extracted with CH2Clp, dried
(K2CO3), and concentrated in vacuo to afford 500 mg (39%) of a clear oil:
1H NMR (300 MHz, CDCl3) § 0.75-0.82 (m, 1H), 0.88-0.96 (m, 1H), 1.00-1.11
20 (m,1H), 1.45-1.70 (m, 3H), 2.62 (br s, 2H), 2.88 (t, ] = 7.5 Hz, 2H), 3.77 (s, 3H),

6.52-6.70 (m, 3H), 7.18 (t, ] = 8.0 Hz, 1H).



-69- CT- 2312X/ BMMC8X Step iii (c)

(trans)- (3 ( 3- Met hoxyphenyl ) - 2, 2-di met hyl - cycl opr opyl ) net hyl ) azi de:

To a solution of (trans)-(3-(3-methoxyphenyl) -2,2-dinethyl-cycl opropyl)
et hanol (10.0 g, 48.5 nmol) and tri et hy#6&mi ne (10.1 - ZKMCSXn 5
di chl or onet hane (100 m.) at O C was added net hanesul fonyl chloride

(6.11 g, 53.4 mmol) dropwise, After addition was c ei the i¢g bﬁ.th was
renoved and s{@xrr -H3rBrMethoxyphenylicydloprepy. J ffe0a

L5, e R R A e,

of a col or S : above

mesyl8at2 e vvals F%M?@Om%%wﬁ%q M .qul}'lnql%‘g}%@ﬁ (3.78
5

tas concent r e IGrBhiEaRE (B it 9&’25@[“;5%%&%%8{1@’#&1?“0‘3 ik 2o

Herr]O Pear n? R vhslez 'm@(ieénhﬁng%h!ﬁﬁﬁﬁoﬁ W \Wlidwied t63iRe torgomduce

10.1 g of a c sultable for-use without further purification:

[err]H NMR ( 3@8mibtaturd¥Ad Stirred for 18 hl Gonkeftréfort in vaido yieldéd azrude)) ,

139142(m1H,180(d J =6.0 Hz, 1H), 3.30 (dd, J=8, 10 Hz,
1H), ? 51 (dd?r actowRich8vas then ;imﬁf,iecBbjBﬂash chiimhatograshy (silicargel 330%
7.20 (t, 20 ‘Step iv

(trans)-(3- (3B@Wedhypam')y0)affm¢2mmw%b9fc§d)pabpr}q JHINMR (300MEz, A
*ho o0 BT ct g o 70astlm e’ 0sdd oy ainy 1540 48 (o, 5E, 2, ™

O T S e
come ot oom (EBEREA G £ L Sh TR RGN FUERERS, 62, 1600, 4804, 30580 10

- 70- 1454 eP LIS RIOI3e 261; [a]D20 -66.3 ° (c=1, CH2Clo); Analysis calc'd for
C16H23N02-0.20 HyO: C, 72.53; H, 8.90; N, 5.29; found: C, 72.67; H, 9.03;
N, 5.29.

15

Example 17 (Process 17)
Preparation of (trans)-N-] [3-(3-methoxyphenyl)-2 2-dimethyl-1-
cyclopropyllmethyl [butanamide.

20 Stepi |
(a) (frans)-3-(3-Methoxypheny)-2,2-dimethyl-cyclopropane carboxylic acid
ethyl ester: Toa stifred solution of isopropyltriphenylphosphonium iodide
(50 g, 116 mmol) in THF (250 mL) at 0 °C was added butyllithium (2.3 M in
hexane, 42.2 mL, 115.6 mmol) dropwise, maintaining the temperature below
25 5 °C throughout. The solution was stirred for 1 h, treated dropwise with a
solution of cinnamic acid ethyl ester (18.33 g, 89 mmol) in THF (50 mL),



suspension was cooled to -45 [err]C and a solution of KHS(Jerr] (16 g) in

H20 (20 m) was added dropw se (caution 1). The resulting suspension
was stirred at roomtenperature for 30 mn, filtered through lite,
and the filter cake was washed wel |-6% t h Et[err] 6T-23H2X/B wer e

conbi ned, extracted 5 W|th 1 NHA (2x), and the acidic layers were
basified (30% Na b | ut th

Gifer ] [ or r Plowedttoayarantq Feain spppEitits anggired for 4t rosiitng
fford 2. 80 479 f

err) 0_B2 (Sstepgreich wls fuBRtheet wit Grlraled MirCHB0ME), and gyistind 0111

3.78 (s, : g«;lﬁf%ﬁhgﬁ g%&}ﬂf&[ 7131 ($Pgattdextractsvete colbinéd>whiShed With Bfine,

Step v

3- met hoxyphen C!bg,ge ﬂceﬁl‘ﬁltéww latggibrbwn solidh UTkis solidevas
Acyl ation of gkggxéet h xélﬁg(r’\y 2-di grri\’eotbhyl cycrl gpropyl ) - met hyl )

am ne (6205 "D ¢heh PuiifBl b élrcﬁmhnaﬁo 904y 01Sahhe)tedgive 1R0BH59W)t yr y!
chlorlde(O 34 m_93 m%q&uto gi ve SSOMHg(G?% of acfgear 0|I®(

[err]H NVR (30faléar oﬂD@HNMR)(sp@mﬂzo(}m:leis ogﬁ)(s,aﬂm 12t(t, I+ &Sﬂz, Hz
3H), 1.23 (s, 3H), 1.23-130 (m 1H), g 2.14 =
7.3 Hz, 2H), 3FD91.88 (s, 3ED, 598 (& = 60Hz211£1),2(§216,156(31=1¥4 '53(93Q(§v3
6.65-6.71 (m 3H), ad Film

3294, 2964, 1644,125(391§1®1(-11436) ﬁzﬁw&%ﬂ(@»?ﬁ)ﬂ&@%@@% © 20 Analysis
calc'd for err]l]Herr]NJerr]: C 74.14; H 9.15; N, 5.09; found: C

73. 95; H 9.21; N 5.11. '

-71- CT- 2312X/ BMMCBX Tabl e 1 shows chem cal data
for compolPfdsSt8RHEornula | wherein X is OCH3, Ris hydrogen, Gis

methyl ene and (f)i]&n%srﬁé-@ Ll\%ﬁio&&ﬁﬂ&ﬁyﬁ -dfmethyl-cyclopropyl) methanol: To a
suspension of LiAlH4 (4.21 g, 111 inmol) in THF (200 mL) at -45 °C was
added a solution of (trans)-3-(3-methoxypheny)-2,2-dimethyl-cyclopropane
carboxylié acid ethyl ester (12.5 g, 50.4 mmol) in THF (20 mL) dropwise. The

15  cooling bath was then removed and the reaction was allowed to come to
room temperature followed by immediate recooling to -45 °C. A solution of
KHSO4 (24 g, 177 mmol) in H20 (50 mL) was cautiously added allowing the
temperature to rise to -5 °C. The resulting paste was stirred at room
temperature for 1 h, filtered through celite, and the filter cake was washed

20 with Et2O. The combined filtrates were washed with cold (0 °C)1N HCl
(3x), 5% K2CO3 (1x), brine (1x), dried (K2CO3), and concentrated to give _
10.1g (97%) of a clear oil: 1H NMR (300 MHz , CDCl3) 5 0.85 (s, 3H), 1.25
(s, 3H), 1.78 (d, ] = 6.0 Hz, 1H), 3.62-3.72 (m, 3H), 3.79 (s, 3H), 3.82 (dd,

] =7,10 Hz, 1H), 6.70-6.78 (m, 2H), 7.20 (t, J= 7.5 Hz, 1H), 7.35 (m, 1H).



[ Fldl cat ed bel ow ' Table 1

[err] - N R2 Ex.
Conmpound - El emental No.* Ism Process Y Z
RFerr] Rlerr] For nul a-69- , LrERGEI%/ BMMCBX

R err] R err] Calc'd Found

C, 67.90 C, .18, 1 +/ - 1 H H
-CH(CH[err])[ 11 C[err]H[err]qurr]F H 7.60 H 7.77

Nt e s) o o (EElrand - 6iethoxXipheniie 2-dimethyyclgpeapytigthyD i,
L Ler L] OB rid &6t of (Mufé) BB the ity Bhedyl) .2 Mimeliy-cycidpropfl | 32

:)'— 13 282 N methanol (10 0 08, 485 mmol) and tnethgflamme (10.1 mL,72.8 mmol),

-CH err] CH[ser rdlélﬂbmm}eﬂmaneqm f:iIl-)|[ae 0FONGResddled mdth&\éiﬁlfoﬁyBclﬂande

3b 3 -CH err]CH err] N, 5. 66 N, 5.62
C, 48. 27 C 48. (641 g, 534 mmol) dropivise.+After addltlon Was completel the ice bath was
-CH err]CHerr]CH err] Cerr]Herr] err H, 5.40 H 5.41 4

+ - 4 removed and stirring was continued for 3 mgi[t@(nepcqu@wa]s@@@r r]
3.75 C, 44. 5

> " g " “dliyted with dichlpromethane {100 L byasher kit HiAO, satiate
qer W[cﬁ{ ) e, ahldried byt K 2o, Borgefitation.in wacuo gave 1480 gof 3™
D 8,08 110 folorellpil suibible B i harsdgl oL/ ] T ST ertl ML er]

H v
(P:L CH{ Lr E ]e&][ gﬁkﬁiﬂwﬁ rhesylatevas ta%_’['l mt%tD(MFeQO? O—Fg Fre]a{'éd with sodium azide
derr]H err] NggBIg, 58.2 tindB), 4Ad stirfdd & ré3m terrfSerature for 18 A0 ThelthixtufeN

-CH err]CH err]CH err] C[err] Herr]Nerr] Qerr] H 7.46 H, 7.46
was concentrated and the residue was taken into Et20, washed with H2O
(1x), brine(1x), and the solvents removed in vacuo to produce 10.1 g of a clear
15  oil suitable for use without further purification: 1H NMR (300 MHz CDC]3)
9 0.85 (s, 3H), 1.30 (s, 3H), 1.39-1.42 (m, 1H), 1.80 (4, ] = 6.0 Hz, 1H), 3.30 (dd,
J=8,10 Hz, 1H), 3.51 (dd, ] = 6.0, 8.3 Hz, 1H), 3.80 (s, 3H), 6.68-6.79 (m, 3H),

7.20 (t, ] = 7.5 Hz, 1H).

20 Stepiv
(@) (trans)43-(3-Methoxyphenyl)-2,2-dimethyl-cyclopropyl)methyl) amine:
A stirred suspension of LiAlH4 (4.80 g, 126.6 mmol) in THF (100 mL) at -30
°C was treated with a solution of (trans)-(3-(3-methoxyphenyl)-2,2-dimethyl-
cyclopropyl)methyl) azide (6.48 g, 30.14 mmol) in THF (10 mL), maintaining
25 the temperature below -30 °C. After addition was complete the suspension

was allowed to come to room temperature and stirred for 4 h. The

N1



11 - A1 H Ph- H -CH err]CHerr]CH err]

C[err]H[err]NCIerr] H 7.88 H 7.86
CT-2312X/ BWC8X  Table 1 (Cont' d)

NHCQCH[err])[err]CI—I[err] H u!{Oerr]m[err]@l[’-@squ/BMMCSX
C[err]H[err]N[err] H, 854 H 8.19 18 +/ - H

H -CH[err]CH;err] Cerr]H err] No[err] H821 H,
8 15 19  +-Ssuspension wqq COO. ed to -45;°C and a solution of 4 (16 g) in H2O
~~Tg~Zr V.1 20 +/.- H - CH20CH3
C14H1L9NOS (20 gg;) was gddggdropmse (caution !). The resul’ang suspension was
H CH3) Zstlrred at ro%;qgm\ggture %@; 3(§Bgn, ﬁljfeqedghg%ugh celite, and the%ter

il Z~~~~;~mﬁﬂwm Mﬂ*gﬁ%l ’&ﬁgﬁrgﬁs ager% gombiﬁd,%?cgfcéd
[ %iﬁg—&%@x), ang tguz acidit layers werd basified (30% NIaOH). THIZSCHS

~~~~~~~~~~~~~ it@ohﬁfoxhw tl'aét d {th CH: @1 3 dried C . X nd H
Nt CRGe | EroarDes as extrdcte g8 2e2 x"' ed (K2C08), a

! concentrated to afford 2. 80g(‘47%) of a clear*orl*“lﬁNMlQSbﬁ M¥iz,10. 81
N, 10.67 25 +/ - CH2CH2CH2CH3

N. 5 27 8, 8.%&DCl3) 5082 (s, 3H),122 (s, 3H),160-1 68 (m, 4H),275-2 92 (m, 2H),3.78 (s,
0. 25120 N, 52
~~~~~~~~~~~~~ 325, 6.68-675 (rt, THL7 26 (&, ] = 7.5 Hz, 1E

Stepv
(e) (trans)-N-[[3-( 3-methoxyphenyl)-2,2-dimethyl-1-cyclopropyllmethyl]
butanamide : Acylation of (3-(3-methoxyphenyl)-2,2-dimethyl-cyclopropyl)-
methyl) amine (620 mg, 3.0 mmol) as in Example 1 was accomplished with
15  butyryl chloride (0.34 mL, 3.3 mmol) to give 550 mg (67%) of a clear oil:
1H NMR (300 MHz, CDCI3) § 0.80 (s, 3H), 0.90 (t, ] = 7.4 Hz, 3H), 1.23 (s, 3H),
1.23-1.30 (m, 1H), 1.58-1.71 {m, 3H), 2.14 (t, ] = 7.3 Hz, 2H), 3.39(t J=54Hz,
2H), 3.76 (s, 3H), 5.50 (br s , 1H), 6.65-6.71 (m, 3H), 7.15 (t, ] = 7.8 Hz, 1H); IR
(NaCl Film) 3294, 2964, 1642, 1550, 1490, 1456, 1274 cm™1; MS m/e 275.39;
20  Analysis calc'd for C17H25NO2: C,74.14; H, 9.15; N, 5.09; found: C, 73.95;
H, 9.21; N, 5.11.



26 © /- 2 H H H  -CH2CH(CH3)2  CINH 2
NH, 58.2 N, 58.95

.10 C, 63.40 27 /- 2 a H
SOH2CHRCH3  C51120N2 H 7.8 1t 7.26 CT-2312X/BMMC8X
011 H20 N, 4.94 N,- 48 S
,59.4Yt AV +/ - . - 2 CH3
T4H 9N720 T %ﬁg 1 ahéuis ch#mglg%ga for compox'fr'tds of Formuld T whereih'X {5
e ea.ndj:heothei'\bubsht@erﬁér aré\hs 9.76
~~~~~~~~~ OCHs, & s hydrogep, Gigmejhygnean H
- CH20CH3 mdxcatedBéIBGHZO H 6. 548 NH, 4 354
05H20 N-, 4.784 N1,4.54 30 /- 2 d H H
- CH( CH3) 2 O SH2DNO2C3  HN 7. 15Table®, 7.12 31  +/- 4 H
Br 5 H _CH2CH2CH3 c SH2DNOZBr H 6. 18 H 6.27
N, 4.29 N, 4.22
H 5 40  H ~<~~~~mmmmmmm 5.1 J14 HC
H 3 75 N3_63 32 N4 H | H
~~~CH2CH2CH3 ~ C15H20N021 " 0 N, 3.63
-73- CT-2312X/ BMVCSX Table 1 (Cont'd) -33 - -
Cl SHZONW (14 C, 47.79 §3 . 44} Compound Efémental
- CH2CH2CHEe" flom- Troesg 3 Hpo) 2 1{14: P 5,44 Formui calod T pound
2 93 h 0’9 ’_40‘2;1(0{3)2 CY sHoolNORF I?LGYWC&C i
H eI ey ratel i (")H—I’)’Al\n') q 'K g 40 591 N, 5 31%524
0. 75( H20) N, $.46 N, CRE TR
. 2 /- ¥ ~CHoCHyCH3 C15H21NO H, 856 | H, 850
~~~~~~~~~~~~ o1 & B 94 63/ 8oi. -~ 35 3 JmLses | N Sa
H - (CH2) 2¢H2CI C15I-2DN02C1 KL 7 &CH 7.& N s 8.585 $ /852
3a i+ {3 H 2 2cH3 1%11%_11282 E:ssz 5:559
C, 7288 §C,72.77
» - 13 | H H | CHiCHiCHs | CisaiNo; [H 856 | Hss
. CBY iC8BH |
4 i+/- 14 |H I g | CHCH2CH3 | CisH2oNO2I II;IL g;so ﬁ' 2_% |
- C TG B0
5 - 5 Br Br H CHCH2CH3 C15H19NO2Br2 II;II: g-g lI:JI: g-gg
CHCH CazHa7N K808 | ¥ 812
6 1+/- 16 IH H Bn 2 2CH3 2.20,12;?123)2 N, 413 | N, 3.8
T T NB
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CH[EI'I']C".&% Mp'@) rr]l—lfnrr]l\ nri:r] CW%
H, 10. 52 25@*5(35@9%*‘3 Vo 188 ananan 23;3@?] H 901 | H 877
[err] 126 £ {CH2120- 4707 B 7.7h 17 - N, 3.6 N.3~35;_
CHerr] O H—-CH err JCHer 1 ‘J]:’@ GEENG T TGN
-0, 2( CH{ efreg (k[ q1ar ] ) 4CHzOPH@HIO- [ ma[rjé?*? & | o N 3 | N 3%
err r : "FHJZ et r : 07
Cerr]H e;rl%I e(rasl;] F[ er'r &15?2(?.:{46 H E ) epEaten N, 38 | N, 418
N, 3. 45 55 ] e T G 1%
C, 67.58 + |88 |3ACHROBNHIEHe (H] f“?c’]‘?é?{’ H 020 g,w N, 54
-CH err] ~+-Herr —g—tiferriO TSN 7\
N, 3.44 N3 |3 2ACHOPN(CHRO- H [H CHyCHCHy | om0 | R 7381 B 70
Jerr]Her INJIdrr]lE 3.41 3.1 125 o :
3( F) Ph( Dlferrj o H H J{cCHieri W@C{ 8%5”053 AR
0. 25H err 1847 42 HE. 44 H [H =2 N, 327 | N, 365
CT-2312X/ CSXeTT] CEH3INGs | <, 74.26 6.7;53330"
132]+ |8 b H |g R g0 | RSB
CoHgNOE | C,73.2 § C,7294
133]+ |8 MFPhCH2O- [H jH [TRTRCGE | exmo RIS IR IX




- 80-
Tabl e 3 shows chem cal data for conpounds of
OCH3, Y and Z are H, and R{err is H The
i ndi cat TRADHBMMERK bel ow.

[-err]
CT-2312X/ BMMC8X
Formula | wherein X is

substituents R, G and R err] are as80-
Table 3 [err]
Table 3 shows chemical data for compounds of Formula I wherein X is
OCH3, Yand Z are H, and R; is H. The substituents R, G, and Ry are as
indicated in the table below.
5 Table 3
| R
R
MeO G XN 1
N R
Ex. P; < d El tal
Ne fobr brockss| @ R Rz Foraula nalysis
| Calcd ~Found
CHCH %7 | Bem
2+ | 2] cHm. | F 2CH2CHs | CisthoFNO2 | T 678 | N 950
CHCH3 C /s r
. -CHCH: C 8.87 886
14 |- 14 | isomeral H 2CH2CH3 16H23NO2 II;IL &8 II;IL 8
- C1eH23NG; C 7253 ¢, 7267
CH: ; 890 853
16 | - 16 | CHxCHy H “CH2CHCH3 020H0 Ih-rl' 529 N, 529
CHaCHyCHs | Cy7i o | Hon
17 |+ | 17| CH, | CHs 2= VHENO | i | Nad
' CH(CH3); C15H19F;NO ﬁ 6.76 H, 6.88
B4fx | 12 ] CHp F s ISP N104 | N490
CH C15H1NO2 gl, 856 H,: 853
1385} - | 16 |CHxCH | H 2CH3 15521 N, 566 | N.535
CEICHg -CH2CH,CH3 C st3sz g'l. 8.87 H, 893
136} - | 14 |isomerB| H 2512 1 N, 53 | N 530 i
CHCH3 CH)CH3 C15H2INO2 & 856 | H, 837
1371 - | 14 | isomerA| H 2 15521 N, 566 | N, 551
CHCH3 _ G728 G258 ]
. C15H1N 856 849 1
138 | - 14 | isomerB H “CHCH3 15H21NO2 113: 566 II;II: 5.55
| CFICHg -CH: C14H{gNO, H's21 | H 800
139 - | 14 |isomerB| H 3 1471 N, 600 | N, 583
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CT- 2312X/ BMMC8X Preparati-on of Conpounds of Forrmula Il froma

2- cycl oal kenone: Exanpl e 140 M xture of cis-_and

t-r ans- N-[ 3- met hoxyphenyl ) - cycl opentyl ] buBnani de 5  CT-2312X/BMMG8X on of
2-cycl opentenone (8.21 g, 0.1 nol) in THF (50 M) was added dropw se
to the Gignard reagent fornmed from_3-bro | sol . g, 0.1 nol)
and nmagnesi umPRePR g.fé‘g‘ympﬂumﬁ#%@mﬁ!ﬁ&ﬂg‘ %gf&ﬁg"&i%ﬁém& stirred

for 18 hr, and then quenched with the slow addition of 3N HO (75 10 mnl).

The m xture was stirred for 1 hr and diluted with ethyl ether (200 m).

The organic | ayer 32 eparated, extracted twice with water, and twice with
brine. The orm

chromat ogr aphqg: QN Sid & AndS: . , SHRBRE haids t he
el uent to-grve ' [€d CyClC .0 0, ) o IR 1734
cnferr]). 45 A sol ution of the above cycl opentanone (1.9 g, 10 nmol),

hydr oxyl am ne hydrochl oride (2.8 g, 40 mmol ), and sodi um hydroxide (4 m

of 10 N, 40 mml) iAseluian®f 2tcirlbpentenores8i2dfg, Bxlemol)in TEIF (50 miywasi xt ure
was cool ed and then hydrogenated at 60 psi for 4 hr over Raney nickel (4
q). The niddedrdropmse fol theiGrigaard rehgeritiformed éramn S-bromee anisatedd 8i7n
vacuo. The 20 residue was dissolved in acetonitrile (:10Q nm) and HOJ (2 n
of 12 N), and g Bd mol) andonagnesium-metad (288 in T (200 paldu L UHQR WhSe was

{1 om et hanol tsgr@df@rﬁéié{’a”ri& ﬁiéaemsﬁa&f : °h ‘ S@?p{‘%%q”lﬁéw}%d@%pé%zéaéiéx 55 g
26.2 9. tion. ' | 1 ' , 2.62
2029 28 sy anepereibis Sk HFLATRAS iRk WTEIREL AR (B 2 &2
(0.363 m, 3.5y, oalllhyer'Rss 85iRated] BoraGaE iR With Wiiter, 43R fhike Wath for 4

hr at room

brine. The organic solution was then concentrated to an amber oil that was
ciu:omatographed on silica gel usiﬁg CH,Cly/hexanes mixture as the eluent
to give the desired cyclopentanone (2.0 g, 10.5 %, IR: 1734 cm1).

15 A solution of the above cyclopentanone (1.9 g, 10 mmol),
hydroxylamine hydrochloride (2.8 g, 40 mmol), and sodium hydroxide (4 ml
of 10 N, 40 mmol) in ethanol (150 ml), was refluxed for 18 hr: The mixture
was cooled and then hydrogenated at 60 psi for 4 hr over Raney nickel (4 g).
The mixture was filtered and the filtrate was concentrated in vacuo. The

20 residue was dissolved in acetonitrile (100 ml) and HCl (2 ml of 12 N), and the
solution was concentrated in vacuo. The residue was triturated with
acetonitrile to give a gummy solid that recrystallized from ethanol to give the
amine hydrochloride a white powder (0.5 g, 26.2 %).

A solution of the amine salt intermediate (0.5 g, 2.62 mmol) in
25 pyridine (10 ml) was cooled in an ice bath as butyryl chloride (0.363 ml, 3.5

mmol) was added. The reaction mixture was stirred for 4 hr at room



-.82- P CT- 2312X/ BMMCBX tenperature, and then concentrated. The

resi due was dissolved in net hyl ene chloride (50 m) and extracted
twice with IN HCO (30 m). The organi c |l ayer was _concentrated and the
orude product was chromat ogr aphed o82si lica gel ©dF

chloride/ethyl acetate as the eluent to give a 5 mxture of cis-. and
(0.3g, 43,6 VmpemWieqandthes SncPhfiaio KBRS dua ey dissahl iR 52" "

5. 36. _ Found: C, ./3. 18; . 8..29: N 5 36. Ls QWW 30 2.1(1M+H).

IR (film: 325‘?"‘5@’8&‘*%@‘%@@8& ﬁgaf%[%e&l?. re{)ara [ on of

Co ds of - ' 141
Coi o N 5 ( sOREls Bysh e tPhCertr Rl B REEHGA: BROARG was chromafogBphed |
3- (2- propyl oxyhsfida ltﬁﬁe ?ﬂﬁl&?@dﬁoﬁde?e P adthte dsfthe eluenttb gividd ™ )

was added dropw se t gnard reagent fornmed from 3-

br ono- ani sl e miR#urd of cisO aRd FRins- Q-B&ﬂé&@kgﬁ' heRjlpcydlopoityt)-btanamideé) in
THF (400 n?). The sol ution was stf[r r(ed for h?i,qm tﬁen guenched with the
sl ow addi ti onagh chddr dill (0315@318 %). Thle’dfortCieblaNO3s (C,74E3; Hy8.85 N, and 20
diluted with ethyl ether (400 m ). The organic | ayer was separated,
extracted 5.36wiFoand: (@) 7348 F1,8.70 N 5.36aMS (isp Eﬁ% - organic
sol uti on was t hen concentrated to_an anber_oil that was Kugel rohr

distilled to BRBIM):3288, 2960716384548,1264 698606 a pale amber oil (35.1 g,
95.5%. PMR (CDO [err], 300 MHz): [err] 2.17 (m 2H), 2.50 (t, 2H),
2.77 (t, 2H), 3.85 (s, 3H), 6.41 (s, 1H), 25 6.97 (d of d, 1H), 7.06 (t,

1H), 7.15 .80, plilsrafion of Compohinds 3 Forina I8k £ Hafkbly-cycloalkenone:

Example 141
(cis)-N-{3-(3-Methoxyphenyl)cyclohexyl]butanamide

15 A solution of 3-(2-propyloxy)-2-cyclohexenone (28.0 g, 0.182 mol) in
THEF (100 ml) was added dropwise to the Grignard reagent formed from 3-
bromo-anisole (37.4 g, 0.2 mol) and magnesium metal (6.08 g, 0.25 mol) in
THF (400 ml). The solution was stirred for 3 hr, and then quenched with the
slow addition of 3N HCl (150 ml). The mixture was stirred for 16 hr and

20 diluted with ethyl ether (400 mi). The organic layer was separated, extracted
twice with water (100 ml), and twice with brine. The organic solution was .
then concentrated to an amber oil that was Kiigelrohr distilled to give the
intermediate enone as a pale amber oil (35.1 g, 95.5%). PMR (CDCl3,

300 MHz): §2.17 (m, 2H), 2.50 (t, 2H), 2.77 (t, 2H), 3.85 (s, 3H), 6.41 (s, 1H),

25  6.97 (d of d, 1H), 7.06 (t, 1H), 7.15 (d, 1H), 7.30 (t, 1H). IR (film): 1663 cm-L.



-83- = CT- 2312X/ BMMC8X A m xture of the above anber oil

(35.1 g, 0.174 nol), ethylene glycol (15 g, 0.242 nol), and p-toluene
sulfonic acid (0.5 g) in toluene (200 m)_ was heat ed tqQ reflux ynder a
Bean-Stark trap for 18 hr. Another porti®8-of p- CA-28RK/BMMESE aci d

(0.5 g) was added and the heating continued 24 hr. 5 The solution was

Fui o wi th vet or,  nERE St Hie s HBDSR oL Oy LB 174wyl Ak g2 ™)

fﬁéﬁﬂé&?;fg 185 & 028 bl st BontiRe pHRRAE Al Q1) ClebB GO A] B,
< s 6 Aidth ionf4 (s, 3H),

4. 011 (s, 4H§ ?r%ieﬁ?’n%hﬁiﬁ%ﬁf%%%ﬁf&dﬂgﬁgm %ig—l)h§ 8. 95 %‘tzﬁarfﬁ)%&; (()3 (d,H)

1H), 7.25 (t, rﬁl uene sulfonic acid (0.59)|whs 8ddéd ahd ehé RéatiriPebrtitued 24 h

et hanol (200 was hydrogenated for 18 hr at 60 psi over 10% Pd/C (1

g) . The ni gt urhefution wakicobldathd extthdtéd twicetwith satuaateslisodivam wi t h 3N HC
(75 M) for 4 hr. The - sol ution was concentrated and extracted three

tinmes with et atboreate (108 b, twiizé vith watdi) end twine witbhriree: t Bherenganit layer wi t h
brine and concentrated. The oil'y residue was Kugelrohr distilled to
t he internedi avas ¢ancentrated to abrosyn eil that was Kgsebvhgalsgw.tomﬂ@o [err],

2795567 (it ol sl s ki om g STy

. 20-7. I ' ., A7 - A '

above ket?grﬁn é@%fﬁg{-{s@%}l-gk %#r?gkg{’%mgﬁéwmA”?ﬁ??’%ﬁ%&gg% '? 0 a
nydr ot do 1015 T SR SRS EDZREHD ER WY, e s
cool ed and then hydg ggeiRinest b iRrRBHiARY 61l iRefBAON 0T (Pad) for 16

hr. The m xture was Itrate concentrated to a gummy 25
residue. The Wgén%&f&amhfé%ﬂww@%mmklg}:el‘HéﬁﬁﬁiﬂeWSer- The
organi c | ayer S Separated, extracted twice with water (75 m ), and then
- 84- filtered; v ¢ fiMskBwas stirredtvrithSN HGI{75umilhfoi™d MO T 00 i
total). The HO extracts were nade basic wi th 50% sodi um hydr oxi de,
and then ext r aohetibn was eoncerdrated ahd extrpcted threestimeamitly ethyl aretaterne

organic extracts were dried over brine and . )
15 (200 ml). The organic extracts were dried with brine and concentrated. The

oily residue was Kiigelrohr distilled to the intermediate ketone as a clear oil
(29.97 g, 95%). PMR (CDClg, 300 MHz): §1.73-1.95 (m, 2H), 2.05-2.2 (m, 2H),
2.33-2.63 (m, 4H), 2.95-3.07 (m, 1H), 3.87 (s, 3H), 6.70-6.85 (overlapping, 3H),
7.20-7.30 (m, 1H). IR (film): 1711 em1.

20 A solution of the above ketone (10.86 g, 53.24 mmol) in ethanol (150
ml) was added to a mixture of hydroxylamine sulfate (12.31 g, 0.15 mol) and
10N sodium hydroxide (15 ml) and then heated to reflux for 6 hr. The
mixture wés cooled and then hydrogenated at 60 psi over Raney nickel (2 g)
for 16 hr. The mixture was filtered and the filtrate concentrated to a gummy

25 residue. The residue was partitionéd between ethyl acetate and water. The

organic layer was separated, extracted twice with water (75 ml), and then



concenteated. The residue was dissolved in acetonitrile (50 m) and 12N HC
5 was added dropwi se to give the am ne hydrochloride internediate as a
white precipitate that was filtered and air dried (2.54 19. 8% .

A solution of the anine salt intermediat®4¢0.53 g, 2.63- NMMC8X
pyridine (10 m) was cooled in an ice bath as butyryl chloride (0.33 ni,

o 2 b ol RSO Shalh i
. ' i i N H
05501 e 11 i SRR e e e B B it N

et oy ap 8fetate (106 B Irhé brhic St WERIIARL oG BHiRLERG! V! acetate

as the el uent
i s-N-[3-(3- 2 | 3; | Qforifri i H2NOH ,
S5 bo oy TCoRCERERERY he USROG disciivad BAHordETR (50 B3 afd DNHED 0.

9.18; N, 5502sasadd wiSe to/givé the Bmifle hjdrothiori@d intermedide as a white
(i sobutane-DCl ) : 276 ( MrE). IR (film: 3286, 2932, 1640, 1548, 1268, 698

cnferr]. 20 ?m:ipmthatwhs filfered and air dried (2.54 g, 19.8%).
13. 68, 19. 25, 25. 05, 32. 93, 32. 98, 38. 93, 41. 10, 43. 12, 48. 43,
55.12,111. 18, 112. 7@ sdlgtion of 2he amineisalBintannediote1(P539B 2H%mmol) in
- 85- CT- 2312X/ BMMC8X Exanpl e 142

([err])-cis- Npysdine (Ombrypnesnied in g icaiathias butyrl chlorisle9a33m 82

o and wie T S SRODIELAGNeth A B TR fR9con pahug ik stiged BRAEEE) T o
S e pa GRS s el SRl el sl

1960, 15, 67, 22 Byigesiidide (bt ad QiR he wih 1 0P THe - [err]

55.15, 111. 23, bigarfic laye? wdb cottertRatetl andltht3ude ptd@ud widdhromatographed
onsilica gel using methylene chloride/ethyl acetate as the eluent to give (1)-

cis-N-[3-(3-methoxyphenyl)-cyclohexyl]-butyramide as a clear oil (0.45 g,
15 62.7 %).

Calc’d for C17HpsNO, ¢ 0.2 HpO: C, 73.18; H, 9.18; N, 5.02.

Found: C,73.27; H,9.17; N, 5.01.

MS (isobutane-DCI): 276 (M+H).

IR (film): 3286, 2932, 1640, 1548, 1268, 698 cm-1.
20 CMR (CDCl3): & 13.68,19.25, 25.05, 32.93, 32.98, 38.93, 41.10, 43.12, 4843,

55.12,111.18,112.70, 119.11, 129.31, 147.87, 159.60, 171.98 ppm.



Exanpl e-143 ([err])-cis-N[3-(3-nethoxyphenyl)cycl ohexyl]acetam de 15
Thi s conmpound was prepared in a manner simlar to that given in

Exanple 2, and was isolated as a clear oil (0.25 g, 38.8 9 Calc'd
for Clerr]Herr]NOerr] * 0.1 Herr]O C85%2.29: H 8G@B2312 BBWCSX
Found: C,-72.31; H 8.58; N, 5.62. 20 M5 (i sobutane-DCl): 248 (MtH) .

IR (film: 3284, 2932, 1652, 1554, 1270, 698 cnjerr]. CMR (CDCl[err]):
[err] 23.56, 2Example 143 33, 01 40. 95, 43. 12, 48.71,55. 15, 111. 23,

112.73,119. 13, . .

- 86- = il SoreLE 4

(cis)-NEthyl - [3 (3 rret hoxyphenyl )cycl ohexyl ] urea Thi s
conmpound was prepared in a manner simlar to that given in 5 Exanple 2,
and was isolated a ' simil

Cerr]Herr]Nerr] rr%#)ﬁ-ﬁobﬂ@swéfg?%a%ed%?a 1. 98er H, %tcgl aggixg-'fngm

Found C 6% 9 wite pOwbiek 0D BBRI3 9% i $9-50°C).

IR (film: EZQ%XAP\G%%%%((%NV?L%%?&%S 3048 clrb'r{ err]. 9@ ig%l [err] ))
[err] 1539, 25.¢Rc%BEd Cy Bb_gﬁcg& 6.69 H(h1C423.28;, mgﬁa B,.5108. |
111.13,112.13, 119.13,1 0, 147. 93, 157. 67, 159. 58 ppm Exanpl e 145
(Measur enent dfouded: aCp78:7831 H, BiléﬂN)@)OllS The nel at onergic

bi ndi ng of the compounds of Fornula | was-: determ ned by a nodification
of the method MlS(lwbp&me DEI): I\Z7661M19H) ( Neur on, Vol ume” 13, pages

1177- 1185, 1994) . Conpounds w th l vaI ues qof 600 nM or less are
terned active. dedddh @Oﬂéﬁ%r;{fﬁ% paraneters 20 used in the

assay are desciihe ?cB?ﬁﬁ: 5 19.60, 19.67, 25.08, 32.91, 32.96, 35.78, 41.17, 43.16, 48.31,
55.15, 111.23, 112.73, 119.14, 129.33, 147.91, 159.66, 175.97 ppm.

Example 143
(£)-cis-N-[3-(3-methoxyphenyl)cyclohexyl]acetamide
15 |
This compound was prepared in a manner similar to that given in
Example 2, and was isolated as a clear oil (0.25 g, 38.8 %).
Calc’d for C15H21NO> » 0.1 HO: C,72.29; H, 8.59; N, 5.60.
Found: C,72.31; H, 858; N, 5.62.
20 MS (isobutane-DCI): 248 (M+H).
IR (film): 3284, 2932, 1652, 1554, 1270, 698 cm-1.
CMR (CDClg): 323.56, 25.07, 32.93, 33.01, 40.95, 43.12, 48.71, 55.15, 111.23,
112.73, 119.13, 129.34, 147.84, 159.65, 169.08 ppm.



Reagent s -(a) 50 MM Tris buffer containing 12.5 M MgCl [err], and 2

nv EDTA (pH 7.4 at 37 [err]C). (b) Wash buffer: 20 nmM

Tris base containing 2 mMMMC [err] (pH 7.4 at 25 roomtenperature)

' (c) 6- Chl oronel atonin (10[err] Mfinal ce¥eentration) .CT-2312X/BMMCSX
2-[[err]l]-1odonel atonin (100 pMfinal concentration). (Source: NEN)

-87- CT- 2312X/ BWVMC8X Menbr ane preparation: The cDNA (human

MJ[err]) in p i ntroduced into COS-1 cells by the

DEAE- dext r an od Ig [gﬁ\% hat er1 l] fter lgﬁdl a renoval, the plates
wer e washed wﬁﬁ{] '?.ﬂ%. done ed using Hank' s

bal anced salt solution and pell et ed. The supernant 5 was discarded and the
pellets frozen. For nenbrane honpgenates, the peI | ets were thawed and

resuspended in TME a}@:}d simil&dbhé at 37
[err]C), and suppl ('aﬁrrg%\ tE %?%Ferpm n eupept| n, and Pgﬁvln‘in
pheny! et hy| S'Eiaﬁ[plbszﬂ&waiﬁisoﬂ&@lé?ﬁ&léamgo ogEiped and

centrifuged; the resul ti ng pellet resuspende ME and frozen. At assay,

10  the smal ICAtdfop CigHs4 NGy d.35HHOe C167.98s H, 581 dN(I9.90. TVE -buf f er .

| ncubation: 37 Cfor 1 hour. Reaction is termnated by filtration.

- 88- Fouxﬁi’-@,:ﬁfm BIMIBYE N,9.99. Table 4 presents the nel atonergic
activity for Fornula I n&glsmds wherein X is OCHerr], Ris hydrogen, Gis
met hyl ene, anMSIﬁléobtltﬂ@ﬁ- 277 (MHtH).are as indicated in the table.

Tabl e 4
IR (film): 2930, 1632, 1570, 1268, 1156, 1048 cm-1.

10 CMR(CDCl3): & 15.39, 25.15, 33.07, 33.58, 35.35, 41.61, 43.25, 49.67, 55.12,
111.13, 112.13, 119.13, 129.30, 147.93, 157.67, 159.58 ppm.

Example 145 (Measurement of Melatonergic Binding)
15
The melatonergic binding of the compounds of Formula I was
determined by a modification of the method of Reppert, S. M. et al. (Neuron,
Volume 13, pages 1177-1185, 1994). Compounds with IC50 values of 600 nM
or less are termed active. The reagents, membranes, and other parameters
20 used in the assay are described below:
Reagents:
(2) 50 mM Tris buffer containing 12.5 mM MgCl2, and 2 mM EDTA
(pH74 at 37; °C).
(b) Wash buffer: 20 mM Tris base containing 2 mM MgCl2 (pH 7.4 at
25 room temperature).
(¢) 6-Chloromelatonin (10-5 M final concentration).
(d) 2-[1251}-Todomelatonin (100 pM final concentration). ( Source: NEN)



.err] - - 80-

CT- 2312X/ BMMC8X Tabl e 4 (Cont' d) 25

H H H CHerr]CH err]CH err]

27 a H H -CH errt&[ err] CH er rC}T-2312X/BWC8X

32 H H -CHerr]CHerr]CHerr] ++++

34w Mem!?('@% BF%I]am:pn Thﬂcﬁkﬁgd.@eww ng%g .
gg N E _ lntrodupfeg| into COS}, cei_l's byé}:lé SﬂAelE-d]e&{rer g\e?ﬁ'kg Ll%"lfee days latqflg‘:,r++

E - NHCH[ @rf{e? hddia removal, ﬂlgrplates were washed w1thﬁuffered sa.hﬁe the cells | H

H - CH §Lhoved using ‘s balanced salt solutiéifand pelle
-CH[err]CF[er f pe $B |n|ty
(nM at thg Wﬂ.ﬁg ar? encirﬂi ﬂﬁgféﬁe&rﬁozen For membrane homogeﬁ&teﬁ%éur ed by

dlsplacenent rence compoun

( 2-[[err]] - I ogseiietsriveré thawedand fesus?emnd)h\ TNIE bukfér, Tsis basé,MgCl2,r epor t ed
fall into the tollow ng ranges:
+ 250- 600 nM EDTAQpEDR.4rav37 AE), dandidupplémentediwith apirotidn, leupeptin, and
phenylmethylsulfonyl fluoride. The cells were homogenized and
centrifuged; the resulting pellet resuspended in TME and frozen. At assay,
10  the small aliquot was thawed on ice and resuspended in TME buffer.

Incubation: 37 °C for 1 hour. Reaction is terminated by filtration.



-.90- 2 CT- 2312X/ BMVC8X Table 5 gives the

nel atonergic activity for the Formula | conpounds: wherein R err] and
R are hydrogen, Gis nmethylene and Rlerr],X ,Y, and Z are defined in
the table. 5 -88- CT-2312/BMMCEX
[err] Ex. Opt No. Ism X

Y Z R err

H H -CHerr] C|_|1T@p}q tgquspp}'s ngelatonexglc activity for Formlila Ifgmmqs
CH[ er r] =CHCH[ Qﬁhe}réin X is OQH3, Ris hydogen, G @-frethjleng,end the other  +++
8 (CHLE egl rar]e%'*%dlcr_ﬁggptﬁﬁf [err]CI—l[elr_|r]Cl-|[err]

++ err] G
CHerr]CHerr]CH err] ++ Tbl 4 44 + F-
H H -CHerr]CHerr]CHerr] ghle o 45 +
Ph-(CH err])[err]-O H H - err]CH rr] [err] ++
46 Ph-(CH err])[err]-O -~ i ﬂtzCI—|[err]CH[err]
+++ 47 + Ph- [ err] )'T1er r]- H
-CH err]Cgerr] CH err] + Y
or llom. |Y _z Ry Rp Binding **
1 1+ = F H | CH(CH:)z +
2 + H H H -CHyCH2CH3 ++4++
3a |+ |H H H | CH2CHCH3 i
3b _ H H H CH2CHoCH3 4+
4 iz |H I H | CH2CH i
5 i- Ipr Br H | CH2CHCH3 T
6 + -lH H Bn -CHyCHoCH3 ++
% |+ |H Ph-CC- H | “CH2CHxCHs R
ob | - |H | PhCHpCHp- {H | “CH2CH2CH: **“
0 f- IH CN H | -CH2CHCHs e
1 . H Ph- H -CH>CH7CH3 +++
INHCO(CH,),CH; H -CHyCHCH3 +
13 - H
18 |+ |H H H -CH2CH3 i
19 + IH H H -CH3 +4+4
20 + H H H -CH>OCH3 -+
21 [+ IH H g | -CH(CHa): T
2 - H H -CH(CH3)2 R S




64

60

62
63

48 . CHerr]CHerr] O H H -CHerr]CHerr]CHerr] +++
53 CHerr](CHerr])[err]O H H -CHerr]CHerr]CHerr]
++ 54 CHerr](CHerr])[err]O H H
-CH err]CH err]CH err] +++ -89- 56 T-2312X/BMMC8X
g:gl[err](CI-l[err])[err]O H H -CHerr]CHerr]CHerr] ++
CHerr](CHerr err] O H H -CHerr]CHerr]CH err
+++ lﬂ’ﬁble]g&om' ("I—I[ err] (("I—I[ nrr}) Enrr% (1[ :Il-l !:-l ]
-CHerr]CHerr]CH errj H++ CHyCH -+
cn;[lerr]'(CH[err])[err]c%f; tyHy  Hperrfiert] f%ﬁ}ﬁ 1
-91- CT-2312X/BMWEBX | Table 5 (iCong§' +
CIJ[err](CI—I[err])[err]Q7 +H |Cl H HH err e'ggl?%agle{?rl M
Ph-CH err]CHerr] O H H -CH err] CHéErr [ 6% [err
(CHerr])[err]CHCH erg320-f - HH H I CH eriH %qr{ﬁ} ol -
3(CHerr]QPh(CH[err§O tH | H -CH er r JCH ¢r ¢ ] e
4-Pyridyl (CH err])[erk - HI HCH eryHCR &r | &rri +3
- CFlerr]O H_ H -CH ery ] CH rr ++4
- F 34 1 - HH | 4CEPle ofH] rgff?#%ﬁ | e
F H Br Clsg[ er [] Cl—l_|[ eyr] Cl—llierr] H (CHapEH a1 -
3 (- [H H H § -gHCHpH. e+
37 {- {H H H jgHCHACHz)LCH, +
39 |- |u H y | -NHCHs N
41 |- IH H H -CHs it
2 {- {H H H | CHRCE e
**Binding affinity (nM) at the human melatonin receptor
as measured by displacement of the reference compound
(2-[1251}-Iodomelatonin) from the receptor. Affinities (IC50) reported
5 fall into the following ranges:

+ 250-600 nM, ++ 40-250 nM, +++ 5-40 nM, and ++++ <5 nM.



Q9. - . CF[err] O I H -CH err]CHerr]CH err]

+++ 70 + F H | -CHerr]CHerr]CHerr]
o F | H -CH[err]CH[err CH e ++
2 o+ CF[err]O H Br “90¢cH err] CH efd] ,B,lJIMCSX et
73 [err] H H CI-I[err]CH[err]Cl_l[err] 75 +

CH:H[ elr—lr ! ~CH err] Tabi_e| 5 gwegﬁlle Inelatonér r&%ﬂyg{y for the Formula ]i_ﬁgmpou.m%_'[ err]
H o
_CH err] [Cle-IE ;]rCI'ﬂierr !ﬁ'@ﬂ&ﬂareg}ydrogen,Ggfﬁg‘fh %%%F&‘Férfﬂ?err H .

_CH[err]CH[erHe@{e }he + 87 +
-CH err]CH er g?ﬂ tfﬁ CF[err]CF[err] H H
-Cl—l[err]g—l_%err]CI—l[err] ++ 90 - rab] H H H
-CHerr] err]CH err] ++ 93 1a ef”?a"[err]O)Ph(G-l[err])[err]Q y
I -CHerr]CH err]CHerr] +++ 94 F(CH[err])[err]O H H
-CHerr]CHerr]CHerr]- +
- 92- CT- 2312X/ BMMCBX X Jerial &< QCH
Ph(CH err])[err] O H H err] CHHer r [err]
E(x;- ’g?nt: X Y y A R_Z_ Binding“
7a { + HO- H g | CHCHCH3 +
b s CHp=CHCHyO- {H iH -CH,CHCH3 .t
8 i+ (CH3)CHO- H g | CH2CHCH3 -
15 { + HOCH>CH70- H ig | CH2CHCH3 ++
4 it F- H g | -CH2CH2CH3 -
45 |+ Ph{CHp)gO-  |H {m | CH2CHCHs "
46 |+ Ph-(CH2)7-O- H |u | CH2CHCHs -+t
vl | mocapgo |H |H | CRORCD .
48 |+ CH3CH20- H ju | CHCHXCHs ++
5 |+ CH3CHDgO- |H jH | “CH2CHCHs .
M4 i CH3(CH2)70- H ig | CHCHCH3 +
55 i+ 1. CHyCHpgO- {H |H | “CFRCHCHS +4
5 |+ CH3(CH)O- |H jH | CHCHC -+
57 |+ CHa(CHo)10O- |H }H -CHCH2CH3 .t
58 |+ CHa(CHp)11O- |H ju | CH2CHCHs o+t




96 ; X PhQ(CH err])[err] O H H -CH err]CH err]CHerr] 98

(1-PyrryI(CH[err])[err]O H H -CI—|[err]CH[err]CH[err] +++
CH err])[err]C=CH(CH err])[err]- 99 CH err] H
~CH err]CH err]CH err] +++ 100 '91'(CH[err])[él‘ @LFW%%H]O
H H -CH err]CHerr]CH err] +++
(CH[err])[err]C-CH- . (CI—|[err])[err]C(CH[err])— H
CH err]CH err] CH erg -i.ogl e 5 (Cont'd) ; e.r.r..]..).[.eu.]r.@.CH[.eu-]-)-—-Cl-l
CHerr]O 105 + CH ef r ] CH[err])[err]O CHiCH3
-CH err]CHerr]CH ep® 1 % QH:‘&CI‘IM Ly +
(CHerr])[err]CCH(EH efr])terr]O._H H CHierr [ grr]
+++ 107 NC( Alr Y ebr] wﬂ2Qr ertHOIH %ﬁﬁw -
CHerr]CH err]CH erf] ++ 108 .
CHerr] g err] C(CH efoh) | érri O (CH3RCHGHXO- k& Prrl drr]
++ 110 + Ph( CH er § ] err O H §H Cclgdiﬁ CH[ er r,CH enr
++++ 111 | 62CDfer 1%&3{301’*1(0'1)29- H iH %—4 ferrl CH ([3r r]]
++++ 114 + CH errjCH err] H I—h_# -
“CHerr]CHerr]CH el 1+ | 4-PyridiCHane 1H PR E(OR ter 1T errio
H H -CH err]CH errj CH grr] f++1 12D +++
cyclopentyl (CH err]}[68rt}FO-i H €F30 - CH eiH] (11‘# of (TRTRR 1t
(CHerr])[err]CCH efr] G+ 121 + (m[e'r])m[n%ﬁ@%r]o JH H
-CHerr]CHerr]CH ef6p_i - +P+ 122 fH iH4CE L] i=CH H.iH
-CHerr]CH err] CH +++ CH[err] O 123
3(CF[err] yPh(CH err|)@el O H_FH i dBr] q‘-f“&“?ﬂﬁ?pr Hh et
25 3(F)Ph(EH efr])terr] O H H -CH ,‘,']cgj[:ﬁér]u—l[ r]

+++ 127 a(CH prP1orPhi cH er € err1 Qi IHiH |Hen
-CHerr]CHerr]CH e r7]0 +++|- B a i 1 CHyCHoCH3 o~

7 i - F I H -CH>CH>CH3 ++

71+ CF30 H {pr | “CH2CHXCH3 ++

»is | Br H |y | CHCHXH *‘“‘

75 1+ CH3 H iH -CH2CH>CH3 +++

78 § % CHs3 H iH CH . *

7 | - HO H jg | CHCHCHs | +

80 |+ a H jy | “CHCHCH3 M

84 | - | 3(CH3OPh(CHp)30- {H {H | “CH2CHCHs it

g7 1+ 1. F H jp | CHCHCH3 .

89 | - CFoCF3 H jg | -CHCHCHs *“

9 | - H H ig -CH2CH2CH3 ++

9 | - I3(CH;OPh(CHp)O- |H {1 | CHRCEOCHs ¢  ++

o4 |z F(CH)30- H jg | CHCHXCH; +




128 + - 2(F)Ph(CH err])[err] O H H

-CHerr]CH err]CH err] +++

- 93- CT- 2312X/ BMMC8X Table 5 Cont

131 i a H H -2eHerr]CHe @E) EMMCEX |
132 J[err] H -CI-l[err]Cl-l[err]CI—l[err] ++++

**Binding affinity (fl\ﬂ]&(é hehﬁuman nmel atoni n receptor
conmound B

as neasured by dispj )
(2 e 1. Tocore! bugnl' Tromyfs, ogerd; N pem@g(Irr]epol:cd
oAl Phgparpit ) S e O P T vl It O
;(nhsmocggr;]s, i :dﬁg jt9§dar¢ﬁ HQSI:I: ):C =(c§(rc;12)2:fvs i 1Ihe subribéngnts R.G

99 |+ C(CH3)=CHCH20- |H {H -CH2CHCH3 it

100 ¢ + (CH3)pC(CH)4O- {H iH ~CH2CH;CH3 ++

P - By ey

CH(CH2)2C(CHg)=CH
CH0O-

105 §{ + CHy=CH(CH2)30- iH {H -CHzCH2CH3 P

106 { + i (CHapC=CH(CHpO- |H |H | “CH2CH2CHs i+t

107 { + | NC(CHa)C(CHp)O- 1H 1 | “CH2CHCHs ++

108 § + CH3OC(CHp)30- |H |H | CH2CHCH3 ++

110 | + Ph(CH2)50- H {H | H2CHCH3 it

111 § + CD30- H {g § CH2CHCH3 et

14§ CHpCH3 H |y | CHCHCH3 ot

116 | + cyclohexy(CHo)4O- {H jm | “CH2CH2CH3 +++

120 § + cyclopentyl(CH2)30- iH {H -CH2CHCH3 e+t

121§ = g%;gq?{aﬁ H iH -CH2CH2CH3 4+

122 ]+ H‘Ecglféi’*ﬂ H-ig | -CH2CHCH3 -

23]+ | aceyphcropo- | |m | CHCHCHs et

1251+ | 3@PnCHp0-  |H ju | CH2CHCHs ++

1127 & 4CH30)Ph(CHo)30- {H jH | “CH2CHCH3 +++

128 § = 2(F)Ph(CH2)20- H iH -CH2CH2CH3 i+




-94- . ~ CT-2312X/ BMMC8X

Tabl e 6 [err]

No. Opt. G ' R Rl err] Bi ndi ng**

12+ - CH err] F -CH err] CHf%rr] CH[ err] CT-2312X/BMMC8X

CHWe 14 I somer A

-CH[err]CH[err]CH[e 1.6

CHerr]CH err] a1’1‘35((:Q9-1I"@rr1CHrerr]CHrelrr] +

17  +/ - CH[err] CH egr ] -CH err]CH erri] CH g &

134 +/ - CH err] |[181¢4F a_-.CH( Hrr!]]l‘}[ wﬁ"lmzc}ls i

CHWe |36 - I sonmef B H

-CH err]CHerr]CH eg1825 % b H H*‘ﬂzrﬁHrgf?{%ffini:;‘l.?nl\lﬁ. at
t he human nel atoni n receptor as neasured by

di spl acenent of the referegge connol

(2-[Terr]1]-1odomel atonin) FREHER "*ﬁ“ﬁéﬁl‘sﬁmo s el 1) T epor t ed
fall into the following ra )fromthereceptor Affinitiés #0%) M ++
40- 250 nM “+++ 5-40 nM an IITnT"'tﬁefo ; Reasonab e
variations, such as those M. QO-QQGnMOHa 540 hMathd ++++ <S@M.1 san, can
be made here| n wthout departing fromthe scope of the I nventi on.

b H300\©A/~ o’

10 Table 6 presents yhe melatonergic activity for compounds of Formula
I wherein X is OCH3, Y and Z are H, and R; is H. The substituents R, G,

and Ry are as indicated in the table below.



-95- P CT-2312X/ BMMC8X _ VWhat we claimis: 1. A

nmel at onergi ¢ conpound of Forrmula | or I1I: [err] ' V\/nerei n:
X is hal ogen, hydrogen, Cerr] alkyl or OR[err], vvherel n erré
hydrogen, 10 derr] perfluoroal kyl, C[er? fl uoroal k MMCSX
C err] perdeuteroal kyl, Cferr] alkyl, Cerr] al kcycl oaI kyl, C[err]
carbonitriloal kyl, Cerr] carboal koxyal l}yh C err] al kenyl, Cerr]
al kynyl, Cerr] aralkyl, Cerr] aral ken eé[err] ar al kynyl derr]

hydroxyal kyl, Cferr] aryloxyal kyl, Clerr]g pyridylalkyl, or C[err]

pyrrylal kyl; Yis hydrogen or Rogen; 45 Z is hydrogen,
hal ogen, cyano, aryl, C[err] arMed C G)al khnyl , or derr]
al kam do; R, in both cag S hydrogﬂn Mmal ogen, or Cl4 al kyl;
Gis a dival ent nethylene, ethylene} C err] al knet hyl ene nvi ety;
R1 is hydrogen, Cl14 al kyl or benzyl: and 20 Rlerr] is Cerr]l alkyl,
Cerr] alkenyl, Cerr] ol%‘-k I, .C erjr] Ikoxyallﬁl, NOR-IAY
trifluoronethylal kyl, = b ' —HR[-eiH—RE—ew%—-%eren
Rlerr] and R err] B p}je )er@ﬁ,pt_l y sel eqt €mCHgTHay Hr oger+andi Cf err ]
a_l kyl , but R[ erl‘] and 1 CHm[éln_t Pothrioe hy\,:l ogen g
14} - |isomerA: H -CHCH2CH3 .
16§ - CH,CH> H -CH>CH2CH3 +
134 {+/- CH; F -CH(CH3), ++
CHMe
136 | - | isomerB | H -CHpCH2CH3 HE
5
**Binding affinity (nM) at the human melatonin receptor
as measured by displacement of the reference compound
(2-[1251}odomelatonin) from the receptor. Affinities (IC50) reported
fall into the following ranges:
10 . + 250-600 nM, ++ 40-250 nM, +++ 5-40 nM, and ++++ <5 nM.

Reasonable variations, such as those which would occur to a skilled
artisan, can be made herein without departing from the scope of the
invention.

15



- 2312X/ BMMC8X The conpound of Claim1 wherein

-96-

Rerr] is hylmmlulmﬂuwmﬁ derr] aI kyI Cerr] alkenyl or ([err]
cycl oal kyl gen and X i s net hoxy. 5 3. The conpound
of Claim?2 sefected flomthe group consi s85ng of: CT-2312X/BMMC8
(trans)-N-[[2-(3- Met hoxyphenyl ) cycl opropyl ] met hyl ] but anam de;
(-)-(trans)-N-[[2-(3-Methoxyphenyl)cycl opropyl ] nmethyl] butanam de;
(trans)-N-[[ 2- WBatveholajiphistyl ) cycl opropyl ] met hyl ] propanani de;
(+)-(trans)-N[[2-(3-Methoxyphenyl)cycl opropyl]-nmethyl] butanam de; 10
(trans) N-[[ 2- ( 3- Met hoxyphenyl ) cycl opropyl ] met hyl ] acet am de; and

Ere% h§/|t [)?gps)?anani Ejg (g %poﬁye%%%oﬁlnﬁvﬂag%gmg Svimre-i n one or nore

of X, Yand Z is 15 hal ogen. : The conpound of C aim4 selected
fromthe group consisting of:
(trans)-N-[[ 2-(4-Chl or o- 3- net hoxyphenyl
(trans)-N-[[ 2-(2-Brono-5- nmet hoxX
(trans)-N-[[2-(2, 4-Di br ono-5-net h

but ananam ge;
(trans)-l\l—%FZ(
N-[

(-)-(trans)-

? 9c| opr gpyl ] met hyl ] but anam de;
G Io] et hyl ] but anam de; 20
henyl )- cRel opr yi ] et hyl ]

Z
I odo- 5- net hoxyphenyl ) cycl opr opyl ] net hyl ] but anam de; and
2- (2- 1 odo- 5- mret hoxyphenyl ) cycl opropyl ] net hyl ] but anam de.
O

)ng1— e R, (D
wherein:
X is halogen, hydrogen, C14 alkyl or ORgs, wherein Rs is hydrogen,
10 Cj4 perfluoroalkyl, Cj4 fluoroalkyl, C14 perdeuteroalkyl, C1.29 alkyl, C4-20
alkcycloalkyl, Ca.29 carbonitriloalkyl, C3-22 carboalkoxyalkyl, C3-29 alkenyl,
C3.20 alkynyl, Cg.pq aralkyl, Cg.pg aralkenyl, Co.og aralkynyl, C2-20
hydroxyalkyl, Cgog aryloxyalkyl, C7.20 pyridylalkyl, or Cs.20 pyrrylalkyl;
Y is hydrogen or halogen;
15 Z is hydrogen, halogen, cyano, aryl, C7.a9 aralkyl, Cg.20 aralkynyl, or
C2.20 alkamido; |
R, in both cases, is hydrogen, halogen, or C1.4 alkyl;
G is a divalent methylene, ethylene, or C1.4 alkmethylene moiety;
Ryis .hydrogen, Ci-4 alkyl or benzyl; and
20 Ry is Cy.4 alkyl, Cp4 alkenyl, C3.6 cycloalkyl, Co.4 alkoxyalkyl,
C14 trifluoromethylalkyl, Co_g alkylthioalkyl or NR3R4, wherein R3 and Ry
are independently selected from hydrogen and Cj.4 alkyl, but R3 and R4
cannot both be hydrogen.



-9%- 2 CT- 2312X/ BMMCBX 6. The conpound of Claim1 wherein
Rlerr] is hydrogen, R err] is alkyl, alkenyl or cycloalkyl, X and Z
are hydrogen and Rlerr] is (Jerr] alkyl, Cerr] aral kyl or err]
at kenyl . 5 7. The conpound of C ai m%-sel ect ed f CIR3IRXAB

consi sting of: (trans)-N-[[2-(3-[(Ethoxyphenyl)cycl opropyl ] net hyl ]
but anam de; (trans)-N-[[2-[(3-Cctyl oxy) phenyl ] cycl opropyl ] net hyl ]
but anam de; (trans)-N-[[2-[ (3-Decyl oxy) phenyl ] cycl opropyl ] et hyl ]

ERCAECIPIN = R e o )
L1 S cas AN LSRR SR 1 el

but anam de; (trans)-N-[[2-[3-(2-Propenyl oxy) phenyl ] cycl opropyl ] net hyl ]

but anam de;

(trans)- N bl 24 3- (rr@hembiend bi Clathiy selpitba frimmne g presiaitingof:anar de;
15 (trans)-N-[[2-[3-[(7-Phenyl heptyl)oxy] phenyl]cyclopropyl]nmethyl]

but anami de;  (trans)-N-[[2-(3-Methoxyphenyl)cyclopropyllmethyl] butanamide;
(trans)-N-[[2-[3-[(2-Phenyl et hyl) oxy] phenyl ] cycl opr opyl eret hyl ]
but anam de; ar(e)-(trans)-N-[[2-(3-Methoxyphenyl)cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[3-[3-(3- Met hoxyphenyl ) propoxy] phenyl ] cycl opropyl ] met hyl] 20
but anami de. (éransmruz-(mmm )cx@lppr@mdlreeéwiwmamwém rel at ed

disorder in a tien inh need of sych_treatgent .c r{sin
admi ni stering @i’@%&‘%’zﬁ@‘@ﬁme xyp?leny %X%%E%Yﬂg Eﬂmafgﬂ*a“én%gﬁbound of

Gaimil. 23 (trans)-N-[[2-(3-Methoxyphenyl)cyclopropyljmethyl] acetamide; and
- (-)(trans)-N-[[2-(3-Methoxyphenyl)cyclopropyllmethyl]-2-
methylpropanamide.
4. The compound of Claim 2 wherein one or more of X, Y and Z is
15  halogen.

5. The compound of Claim 4 selected from the group consisting of:
(trans)-N-[[2-(4-Chloro-3-methoxyphenyl)cyclopropyllmethyl] butanamide;
(trans)-N-[[2-(2-Bromo-5-methoxyphenyl)cyclopropyllmethyl] butanamide;
20  (trans)-N-[[2-(2 4-Dibromo-5-methoxyphenyl)- cyclopropylimethyl]
butanamide; _ _
(trans)-N-[[2-(2-Iodo—5—methoxyphenyl)cycloprdpyl]methyl] butanamide; and
(-)-(trans)-N-[[2-(2-Iodo-5-methoxyphenyl)cyclopropyljmethyl] butanamide.

A A




-98- ‘. CT- 2312X/ BMMCBX 9. A pharmaceutical conposition for
treating circadian rhythmrel ated di sorders conprising a suitable
anount of a pharnmaceutical ly acceptable carrier and a therapeutic
aount of a compound of d aim 1. 5 10-97-A radiol i geﬁ'ﬂ-%d\%/?’ 8X

radi ochem cal |y substituted conmpound of Claima1. A
radi ol i gand conprising a radiqi odi nated conpound d |ved

conmpound of Cl@im 1Thqg)mpoun49 Claige 1 ehgreimB1 ixh IE alf‘iyl alkenyl

but anan de.  oFcycloattyl, Xand 2 aps Barcaerand e i - %MQ#'%%% 15
met hoxyphenyl )@;_W@/I ] met hyI ] but anam de. The conpound of
Claim1, (tran met hoxyphenyl ) cycl opropyl ] met hyl ]

pr opanam de. 20 15. The compound of Caiml, (trans)-N[[2-(3-

met hoxyphenyl ) cycl opropyl ] net hyl ] propanam de. 16. The conpound of

Eu?:arr?arln d(etsr arﬁ) Nﬂ@c&ﬁp&ﬂh&b@c@ameselectmﬁsfﬁ\/ﬂ@%%hg)%ﬁb@aﬁg@w]rret hyl ]
(trzms)—N-[[2-(3-[(Ethoxyphenyl)cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[(3-Octyloxy)phenyl]cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[(3-Decyloxy)phenyl]cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[(3-Undecyloxy)phenyl] cyclopropyl]methyl] butanamide;

10 (trans)-N-[[2-[(3-Dodecyloxy)phenyl]cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[3-(Heptyloxy)phenyl]cyclopropyllmethyl] butanamide;
(trans)-N-[[2-[3-(Nonyloxy)phenyl]cyclopropyl]methyl] butanamide;
(trans)-N-[[2-[3-(2-Propenyloxy)phenyl]cyclopropyljmethyl] butanamide;
(trans)-N-[[2-[3-(6-Phenylhexyl)oxy]phenyl]lcyclopropyl]lmethyl] butanamide;

15 (trans)-N-[[2-[3-[(7-Phenylheptyl)oxy]phenyl]cyclopropyl]methyl]
butanamide; .
(trans)-N-[[2-[3-[(2-Phenylethyl)oxy]phenyl]cyclopropyllmethyl]

- butanamide; and
(trans)-N-[[2-[3-[3-(3-Methoxyphenyl)propoxy]phenyl]cyclopropyljmethyl]
20 butanamide.

8. A method of treating a circadian rhythm-related disorder in a patient
in need of such treatment comprising administering to said patient a

therapeutic amount of a compound of Claim 1.

L
* c L M K *

25




-99- | CT- 2312X/ BMMC8X 17. -The conpound of Caim 1,
(trans)-N-[[3-(3- Met hoxyphenyl) -2, 2-

di fl uoro-1-cycl oprop-1-yl ] et hyl] butanam de. 18. The conpound of
Gaim1, (trans)-N[[3-(3-Mthoxyphenyl)=98-2- 5 CT-2312X/BMMC8X
di fl uoro-1-cycl oprop 1-yl ] met hyl]-2-met hyl propanam de. 19. The

K b S S e i
R i s
(-)-(trans)-N uoré%%ueny%"?@wg%?é%&@@t&h I(?H%ﬂt anani de;

(trans)-N-[[2-(2, 5 Dfluorophenyl)cycloprop 1-yl ] methyl] butanam de; 15
(trans)-N-[[2-(2-Bronp-5-fl uorophenyl)cycl oprop-1-yl]nethyl] butanam de;

[
(trans)-N-g[ 2403- MA RydiBligand bem@riRirig# rddivthémidally lsubstitunedrcompound of
(trans)-N-[2-[(3-Ethyl phenyl ) cyc oprop 1-yl]methyl] butanam de; and
(trans)-N-[[2CR&inaTci f | uor onet hoxy) phenyl ] cycl oprop- 1-yl ] net hyl ]
but anam de. 20 21. The conpound of Caim1l selected fromthe group
consi sting of:

11. A radioligand comprising a radioiodinated compound derived from a

compound of Claim 1.

10
12.  The compound of Claim 1, (-}-(trans)-N-[[2-(2-Iodo-5-

methoxyphenyl)cyclopropyllmethyl] butanamide.

- 13.  The compound of Claim 1, (-)-(trans)-N-[[2-(3-
15  methoxyphenyl)cyclopropyllmethyl] butanamide.

14. The compound of Claim 1, (frans)-N-[[2-(3-
methoxyphenyl)cyclopropyllmethyl] propanamide.

20 15.. The compound of Claim 1, (frans)-N-[[2-(3-
methoxyphenyl)cyclopropyl]methyl] propanamide.

16.  The compound of Claim 1, (trans)-N-{[2-(4-Chloro-3-
methoxyphenyl)cyclopropyl]methyl] butanamide.

25
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(cis)-N: [ 3-
(.‘CiS)-N-[3
(*ci s) - N-[ 3-
(¢i s) - N- Et hyl
N[ 3-(3-met

10

15

20

3- met hoxyphenyl ) cycl ohexyl ] acet am de;
3- met hoxyphenyl ) cycl ohexyl ] - 2- met hyl - pr opanami de;
3 met hoxyphenyl ) cycl ohexyl ] but anam de; 25
- [ 3- (3- net hoxyphenyl ) cyct¥hexyl ] ur ea; G{Ii-@SlZX/BMMCSX

oxyphenyl ) cycl opent yl ] but anani de.
17.  The compound of Claim 1, (trans)-N-[[3-(3-Methoxyphenyl)-2,2-

difluoro-1-cycloprop-1-yljmethyl] butanamide.

18.  The compound of Claim 1, (trans)-N-[[3-(3-Methoxyphenyl)-2,2-
difluoro-1-cycloprop-1-yllmethyl]-2-methylpropanamide.

19. The compound of Claim 1, (-)-(trans)-N-[[2-(5-Fluoro-2-
iodophenyl)cycloprop-1-yljmethyl]butanamide.

20. The compound of Claim 1 selected from the group consisting of:
(trans)-N-[[2-(3-Chlorophenyl)cycloprop-1-yljmethyl] butanamide;
(trans)-N-[[2-(3-Bromophenyl)cycloprop-1-ylJmethyl] butanamide;
(-)~(trans)-N-[[2-(3-Fluorophenyl)cyclopropyllmethyl] butanamide;
(trans)-N-[[2-(2 5-Difluorophenyl)cycloprop-1-yljmethyl] butanamide;
(trans)-N-[[2-(2-Bromo-5-fluorophenyl)cycloprop-1-yllmethyl] butanamide;
(trans)-N-[[2-(3-Methylphenyl)cycloprop-1-ylJmethyl] butanamide;
(trans)-N-[2-[(3-Ethylphenyl)cycloprop-1-yllmethyl] butanamide; and
(trans)-N-[[2-[3-(Trifluoromethoxy)phenyl]cycloprop-1-yl}methyl]
butanamide.

21.  The compound of Claim 1 selected from the group consisting of:
(cis)-N-[3-(3-methoxyphenyl)cyclohexyl] acetamide;
(cis)-N-[3-(3-methoxyphenyl)cyclohexyl]-2-methyl-propanamide;
(cis)-N-[S-(3—methoxypheny1)cyclbhexyl]butanamide;
(cis)-N-Ethyl-N'-[3-(3-methoxyphenyl)cyclohexyl}urea; and

N-[3~(3-methoxyphenyl)cyclopentyl]butanamide.
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ABSTRACT
N-ACYL-2 ARYL CYCLOALKYLMETHYLAMINE DERIVATIVES
AS MELATONERGICS :

Certain N-acyl 2-aryl cycloalkylmethylamine derivatives are useful as

melatonergic agents.



