2246777 -1- OXI ME- CARBAVATES AND OXI ME- CARBONATES Asxmws AND
ANTI - | NFLAMVATORY AGENTS This invention relates to n
oxi me- car bamat es and carbonates 5 havi ng bronchodil atory and
anti-inflammatory activities and being useful in the treatment of asthna.
Asthpa is a disease in which respiratory eistress is produced as a result
of al'rway narrowing. This narrowing is caused | argely by 1) the acute

‘ S oG : h

constriction of th

and 2) chronic inf : _ . _
_bronchospasm aRBRONCE ILATORS \ANDf ANTE AMMATORYSAGENIS t he
*rellef of the synptons of ast hma. Cne approach for. reverS|ng bronchospasm
" and al so |nh|b|t|ng inflammation is to elevate intracellul ar adenosine

cyclic 3':5 - nonophosphistiaventiqurelates tpé@pﬂ%tb’bb’ﬁ@ﬁbﬂ&@smcmbdnates
i nfl | Wﬂ Eﬂﬁtﬁumﬁ{m
co torysce hifving fiory 288 b?’géﬁéé%la? tEe ge ease gﬁép

concentrations _ i ndu api d bronchodil ation
i nf |l amrat or m activated | eukocytes [see Hardman, in Snooth

Miscl e An Assessnent oﬁsmsatd:déawmeaﬂﬁehrédphﬂmrp&s prﬂﬁé&ias(a]&&ili

and Ni el son Lol evi ew, of. Res rat 0] sease. ]
(1988)]. By @Tmﬁuag %@%ﬁﬁ'&ﬁ&?ﬂ%&%ﬁﬁl {é'yl?y[)*'n) [jeute CEBFFEGH?RIQf are
expected to the mﬂpthyy &hb@hﬂnwl&athat?sﬁmundﬁﬂlean‘bda yoand2)chroartic inflahringtidhVP

rs oyntnes; WapH (B lohg” é’ldc 1 St eyl bR @8Q%¥S?t33'¥ld§§“r"§&ﬁﬂ#ate 4
phosphodi est‘éﬂ&@@?ﬂ(’lb m&m@memmm@mate cycl ase or

RHEeN e ity St 6, i, I
o o1, e el < e o
i nsensi ti ve ihespiratory schd drelCinfladinatis cend en® that elevate
0P o381 e A Gbhrd s e ghd rench °t il i e
principal r sglmmfmﬂammammdiam&ommwdﬂaﬂmﬁes thﬁﬂnﬁ &f Simoelt
e 2 o Muscle, An Assessmerft0f C: RnoRlieded Uit 6t T8 Fitss] (1981); and
"Nielsoh et al., American Review of Respiratory Disease, 137, 25 (1988)]. By virtue of
their dual mechanisms of action, these compounds are expected to be highly effective as

20  anti-asthmatic drugs.

Cyclic AMP concentrations within the hvmg cell are determined by both
the rate of its synthesis by adenylate cyclase and the rate of its degradation by
phosphodiesterases (PDEs). Thus, either stimulating adenylate cyclase or inhibiting
PDEs in pulmonary tissues can result in anti-asthmatic activities. This invention relates

25  to compounds that inhibit a specific PDE, often called PDE IV, which selectively
metabolizes CAMP and which is insensitive to the modulatory effects of guanosine
cyclic 3':5' monophosphate (cGMP) and calcium. This PDE is found in both
respiratory smooth muscle and inflammatory cells, and has been demonstrated to be a
principal regulator of cAMP in these tissues [see Torphy and Cieslinski, Molecular

30  Pharmacology, 37, 206 (1990), and Dent et al., __usth_um_a_nghmﬂggLQO

» 163P (1990)]. Consequently, the compounds of the invention are bronchodﬂatory and

antiinflamatory, and exhibit activity in animal models of allergic and nonallergic

. asthma. However, because the compounds of the invention have not been found to

inhibit other forms of PDE, they are deemed to be’ more selective and safer anti-
35  asthmatics than nonselecuve PDE mhxbltors currently used for the treatment of asthma,
such as theophyllme



163P (1990)]. Consequently, the conpounds of the invention are

bronchodil atory and antiinflamatory and exhibit activity in animal nodels

of allergic and nonall ergi c asthma. However, because the conpounds of the.
i_nvention have not been found to inhibit other fornms of PDE, they are _
deened to be nore selective and safer ant@~ 35 asthmati.cs than e
nonsel ective -PDE inhibitors currently used for the treatnent.of asthm, N

such as theophylline. -2- .The inventi rOV|de_ hovel compounds of the
formula .0 [err] (1) B PFT”WEPQEFW#*TE?W? s ofithe formgla;r o) kyl or [err]

ais 1-3; b-is 1-3; 10 . . cis 0-2; X, Y and Z'ware each, -i ndependendy, - a
bond 0, S. or NH, with the provi so that i f ) f Ry is OS orNH the other -
nmustbe a bond; [err] is am no Iomeralkylant arylam no, |oweral koxy or
aryloxy; 15 - R and R are |ndependen hydr ogen, hal o, hydroxy,.

| ower al koxy, aryl oxy, | ower al kanB§ over al kyl am no, arylantno

¢ ch ndependently hydr ogen or-

or | oweral kanoylam no; [err] R and [R
iz 1 4. 20 : . 'The terns-

|l ower alkyl mis 0-4; n is 1-4; and

| ower al kyl, | ower: alkoxy -and CH,O" . (I
whuun | o
RJscaqamykcgqcydoﬂ&yl @E), CHY |,
. R’—E)/ ks

R! is hydrogen, lower alkylor R3 ;—:G-—Z-(CHz)O'
ais1-3;
bis1-3;
0 - cis0-2; . : '
X, Y and Zare each, mdependently,abond,o SorNH,thh theprov:sothat N\
if one of X or Y is O, S or NH, the other must be a bond; |
R2is amino, loweralkylamino,aylamio, loweralkoxy or aryloxy;
15 ' | 'R3 and R3 are 1ndependently hydrogen, halo. h
’ ydroxy,_
lower alkoxy, aryloxy, loweralkanoyloxy, amlno, lower
| alkylamlno, arylamlno or loweralkanoylamlno,
' R4 and Rs are each 1ndependently hydrogen or 1ower
alkyl; m is 0- 4; n is 1-4; and .o is 1-4.
20 The terms ”lower alkyl" ”lower alkoxy and
lower alkanoyl” refer to mozetles hav1ng l to 6 carbon '
atoms in the carbon chain. ‘The term aryl refers to “
aromatic moieties having 6-10 carbon atoms. The term
"halo” refers to fluoro chloro and bromo. |



Fal

&

- | owner alkénoyf" refer to noieties having 1 to 6 carbon atons in the carbon
chain. The termaryl" refers to aromatic noieties havi ngfs Ik £4arbon
atoms. The term "halo” refers to fluoro_chloro and-brono. AHP- 9624 - 3-
Exanmpl es of |ower al kyl when used as a gloup or part of a group e.g al koxy
arggnethyl ethyl, propyl, ispropyl, butyl. Exanples of |ower al kanoyl oxy
and | ower alkano | - am no_a rou f formul-a | ower al kyl COO and

| over al kyl CI»&+ mh§¥%m?gﬁér Ii?WngaiigﬂpV TefS£ Ao fe 9 s of R
are cycl oal kypaagﬂs opiPsaofrdup @agbalkakenareaumetas 1GYy dtepant Wropyd, al kyl
groups of 3 to car#pnglg 1 atons such as butyl. Wwen Ris a group of
formula [err] %% R4 ¥ *mis zero; [err]may be for exanple hydrogen; X
can be for exanple 0; n may be for exanple 1, 2, or 3; and [err] is
exenplified by hydr X VLG or acetam do,

t he conbi nation of g%? %a?u Eéﬁ%? Xlk%ﬁoy %§9t I%gyéﬁ)a. b and c are
2, 1 and51 reesqde@wwbwm@nozare qnunSregpégtrmuélay l%mlécglofcqcéfr] are
the same as fona [ Béwd ratR9Yecorfl- whkekenahky %lk%laﬂ® lSEmpA% Kk edxanpl es

of [err]
as above.

Examples of R are cycloalkyl groups of 3-7 carbon atoms
such as cyclopentyl, and alkyl groups of 3 to 7 carbon

W 10 atoms such as butyl. When R is a group of formula
R4
(CHZ) -x-?-Y-(Cﬂz)n-
R3 R5
an example of m is zero; R4 and Rs may be for example
hydrogen; .
X can be for example O; n may be for example 1, 2, or
3; and R3"is exemplified by hydrogen, halo, hydroxy,
15 acetoxy, amino or acetamido, the combination of said

o/ - values being preferred.

Examples of a, b and ¢ are 2, 1 and 1 respectively or
2, 2 and O respectively.
Examples of R3 are the same as for R3 above. -

20 Preferably Z is a direct bond.

Examples of R? are NH,, NHMe, NHPh, OMe, OPh.



-4- The especially preferred conpounds are those having-the.formla [err]
wherein Ris [err] alkyl, [err] cycloal kyl or Rl s hydrogen, |ower alKkyl
or [err] R2 is am no, |oweralkylam no, aryam no, |oweral oxy or aryl oxy;
[err]are independently hydrogen, hal o, hydroxy, acetoxy, am no or
acet am do; 10 ois 1-4; and p is 244. The nost preferred conpoundsg:}
are those in which R2 is am no. The conpounds of the invention can be -

prepared by a basic re i ' ' teh in LD L p '
isovanillin is reacteda&}Pﬁggﬁgﬂﬂﬁﬁ%ﬁgéé%ﬁ%ﬁﬁgh%@%%gﬁﬁbﬁghgé I'vative, to -
yield an isovanillin internediate with the appropr¥ately 15 substituted =
hydroxy group: [err] OR [err] [err] The | Rpg ] 4 hen reacted with an -
[err] lithiumderivative or appropriate Gigga “gagent, foll owed by )
oxidation with pyridinium di c_hr_omaﬁg or M2 o yield an appropriate ketone-

derivative OH [err] \\%ﬂ

CH,0
wherein

R is (Cy9) alkyl, (C;.;) cycloalkyl, - EZi:]\' | [I::)“"
or R3_%©,()(CH7)"' ;o |

R! is hydrogen, lower alkyl or R3;—: | (CHoo- ;

R2 is amino, loweralkylamino, arylamino, loweralkoxy or aryloxy;
- R3 and Ra'_are independently hydrogen, halo, hydroxy,
acetoxy, amino or acetamido; ' '
10 o'is 1-4; and p is 2-4, I

The most preferred compounds are those in which R2 is amino. .
: Theconqumdsofﬂushuﬁmﬁ¢ncmnbepmqmnxlbya]uwk:nmcﬁon-_
sequence, in which in the initial step isovanillin is reacted with a suitable R group- -
containing derivative, to yield an isovanillin intermediate with the appropriately
15  substituted hydroxy group: : : -

CHO . RO CHO
(" __RX/KC0, _
dimethylformanmide / A - _

CH;0

OR

HO CHO o RO .~ CHO
) - _ROH, diethyl azodicarboxylate, _ '
triphenylphosphine / |
CH30 tetrahydrofuran : ' CH3O




[err] 5 OH[err] The ketone is then reacted w th hydroxyl am ne
hydrochl oride, to yield the correspondi ng ketone oxine. [err] [err] 10
This ketone oxine is then reacted with appropriate reactants to yield the
desi.red final product oxine carbamates or oxi ne carbonates. Thus, in order
toiprepare the N unsubstituted oxi me carSamates, an internediate ketone
oxi me can be reacted with 1) chlorosul fonyl isocyanate in dry
t et r ahydr of | . Chl cef gl .| A
ot anydr of qnanueRls b adba Wit oh T SR derleBe 4P U Gpnid Cotonarg pengen.
cyanate 15 fellowed by pxidation adithcpyridiniummdichbranyate oe MiDpto yield an appropriate
< sodi um cyan Saék Ic acid and water. AHP- 9624 (B 0 5
Finally, thgétg% me"?gﬁ)onat es can be prepared by reacting the intgi.nedi ate
_ketone oxine with an appropriate carbonating agent containing a | kyl - or
varyl-)[err] noietye.g an alkyl or aryl chloroformate in 8yridi ne —-dl'ill
nmet hyl ene chloride: O course, other nethods of prepartR Q N w T

/V
occur to those 10 skilled in the art, may al be enpl oygd tg prepare the
conpounds of this invention. The staglLlh erials used ijgth
above-descri bed preparatj route &Mcially am ¥ or can be
made accor di ng™M{_p taugh®%™n’the chemcal |itérature. By virtue

of possessing a dft ond, t he conpounds of the invention 15 Ssess
cis-trans isomerijg any hence the co]rerrl)ounds of the invention enb e not
B0 = \ s RO, C—R!
: .Ydm&,mn '
CH;0
5
o | o
—R! 0 v RO, C—R!
i [G] o
2

RO
e _
The ketone is then reacted with hydroxylamine hydrochloride, to yield the
corresponding ketone oxime. _ _ ) .

| 0o . N~~~ OH
: | C—R!

' RO__N_C—R - RO
| g NH;OH - HCL
> v ’
Y e "YY
CH,0 CH,0

10 . This ketone oxime is then reacted with appropriate reactants to yield the desired final
product oxime carbamates or oxime carbonates. Thus, in order to prepare the N-
unsubstituted oxime carbamates, an intermediate ketone oxime can be reacted with 1)
chlorosulfonyl isocyanate in dry tetrahydrofuran, or with 2) trichloroacetyl isocyanate
in dry tetrahydrofuran followed by reacting with ammonia, or with 3) sodium cyanate

15 . and trifluoroacetic acid in methylene chloride, or with 4) sodium cyanate and acetic acid

— -
methylene chloride
| ;0 (1D

(IID)



only geonetrical isomer mxtures, but the individual isoners as well. The

i soners are designated according to the E/Z-systenrusingdﬂﬁfﬁgﬁﬂence rul e.
AHP- 9624 GB -7- E/Z isoners may generally be prepared fr

correspondi ng oxi me precursors by processes described hereinabove. EIZ

I somers of the oxines may thensel ves generally be prepared by oximation oLﬁf
the ketone, with shorter reaction tines qgnerally favouring formation of

the Z isonmer, -and | onger reation tines fa ouring formation of the E-isomer.
The E, Z isoners can generally be separated either ‘at the oxinme stage or at

the final product stage. 10 - cIsONcdyformis preferred. The g
I nternmedi ate oxines Il as defined abg&gh frdnhe proviso that when [HRR

i s hydrogen, then R is qpiberofiha | so V\nthlntm—:-‘\schm\m
this invention, includilhg rret ds Oor pr eparing them - 8-. Thel|corrqoun
of the inventRen, vi€raBlof. 1h Pt t i nhi bi ROPDEAY, 8re

bronchodi |l atory %

. acute and chroni Chl al asthnd |GES3QNSOC| ated pat

~ conpounds Oh&? : ; are errpl oyed i'n.the treat %b

chroni c br ol asthrra NaOCN / isthylene chidridet al dosage forns .
such as tablets, capsul es and e I—%ecc?ﬂf corrpouna’s ‘can ‘be adnmi ni stered

al one or by _

In like ma'm_ler, N-substituted c_arbamatega.'-.._se prepared by using an appropriately

substituted alkyl or aryl isocyanate in dry tetrahydrofuran: o
_ . _ |
I~~~ OH . alkyl or
Iﬁl oH aryl '
_ alkyl or aryl i lsocyaname
' uetrahydmﬁnan
5 | - Finally, the oxi'nie barbonates c':an be prepared by re"acting. the intermediate :
~ ketone oxime with an appropnate :
'ca.rbonatmg agent containing a (alkyl—or aryl-)- O& mmety,e g an alkyl oraryl
chloroformate in pyridine and methylene chloride: DR : ﬁ P
NAn~OH . Nw~AA 0C-0- { :}:l;{l or
o alkyl or “ R . -
RO, -\ C—R! ayl O-C Cl _ RQ ) C—R .. u
: methylene chlonde o
CI'IgO . CH30

- Of course, other methods of preparanon, which will occur to those
10  skilled in the art, may also be employed to prepare the compounds of this invention.
- . The starting materials used in the above-decenbed preparative routes are
commercxally avaﬂable, or can be made accordmg to procedures taught in the chemical
By vir'tue of p03sessing_ a double bomd, th‘e compounds;of the invention_
15  possess cis-trans isomerism and hence the compounds of the invention embrace not
only geometrical isomer mixtures, but the individual isomers as well. The isomers are
designated according to the E/Z-system using the sequence rule.



conbining themw th conventional carriers, such as magnesi um carbonat e,
magnesi um stearate, talc, sugar, |actose, pectin, dextrin, starch, gelatin,
tragacant h, nethyl cel | ul ose, sodi um carboxynet hyl cel | ul ose, | ow nelting
wax, cocoa butter.and 10 the like. D.luents, flavoring agents,
SO|Q)|IZ€FS | ubricants, suspending agents, binders, tabléﬁPm%ﬁ%ﬁﬁgratlng
agents and the |ike nmay be enpl oyed. The conpounds may al so be injected
parenterally, in which case they are used in the formof a sterile solution
contai ning other sol-utes, for exanple, enough saline or glucose to nake the
solution isotonic. For adm nistration by-ynhalation or insufflation, the
conpounds may 15 be fornulated into an aqueous or partially aqueous

- solution, which can then be utilized in the formof an aerosol. The dosage
requirements vary with the partlcular conp05|t|ons enpl oyed, the route of
@dmini stration, the_sgv gs d tlcular
subj ect -bei ng treatgffPZ $rea%ﬁ§u&%€3§g%ggé$gy béggﬁgfggtgg snall 20
dosages, | esscblrra'leslplcn@dlpltg mmmk)sw:‘eﬁultmr%omoolandceS’HESedﬁﬁ@rrltbl%ﬂ dosage
s increased YRRt BYE LGl er chDCok LhEYTREGNERorise IAr hed.

| n general, € compounds o e Invention are nost desitably adm nistered
at a concent rEFhGﬁatlHaft b preparadhiby eximrbienteft the kesapres Witdbut

causisig any héhﬁ%bro&éi@tqfcﬁflﬁllﬁe@é%@fiﬁﬁ Sfaaadr@aa FeradiRister ed
either as-a sin ose, esired, be divided into

conveni ent suBH% fs 15‘(??“%%%&%'5%&%%‘?@% ﬁgge?h)éSVaHB&Pgt he day.
Accordingly t fogmarien iofn thes E-pisntekes awméaEnEZemsomeksccﬂp05|t|on

cqnprising a ¢cQ 0 r h e

P hmccuti cabSRaPALAY by YeBiraded o F: "EAE BRERKS BB or gt
conpounds of the ifinadt ipeedwst stafeonstrat ed by standard pharmacol ogi ca
procedures, which are described nore fully in the exanples given -
herei.nafter. These procedures illustrate the ability of the 35 conmpounds
of tHE invention toThenEifommDES \PEEREX@Y- f r om canine trachea. The

foll owi ng exanpl es show the preparation and

.~ The intermediate oximes III as defined above with
the proviso that when r! is hydrogen,.then R is other
~ than C;-C, alkyl are also within the scope of this
lnventlon, 1nclud1ng methods for preparlng them.

r



phar macol
1-[3-(Cyc
magneti ca
di net hyl f
- 7(0.558 rm
_ cyclopent
i's warnmed
conpletio
di met hyl f
wat er &nd
t he conbi
(err) and
mol , 70.
used as 1
magneti ca
(59.0 Mo
met hyl{g t

ogi cal testing of compounds within the invention, ‘Exanpl e 1
| opent yl oxy) - 4- net hoxyphemgyld ethanone 5 To a
I ly-stirred solution of isovanillin (0.557 nol, 85.0 g) in dry

oam de (500115%0 un@OST the WRRAA, by vifiSe efttHéit abitinorrinkibitPDE

8@@8\:1"”%3@ podigHarmgiony °“%%b#dr&%iﬁ%§aﬁﬁehg°éﬁé%€ﬁif on

&ﬂcﬁﬁflﬁbﬂonﬁﬂda‘sﬂmxaiﬂdtﬂassodnwdpnhddg&)y TLC until conplete. Upon

o e oMy sprbdbplS 8458 1SRG sk kA FTBEIBAGLEE, {1

aeuteydr chramiabronchiakbastyus,ahey «pamheefoanulamlw qvalqlpsegm;qrmgcsgtﬂat e and. -

n a Y. ¢ d
s the AR pf*ﬁﬁh‘%‘f‘“‘?%‘eb 7
lcogbigingithens with\copventional qarsgrs.cfich 3s BRERGSIYM CRIDQRALE, MAgRESUM be
Sﬁt eatdfd) tdlcS ‘&Hﬁﬁﬂuﬁ&oﬁ apec, ”%kﬁfh Z&rch elatm, tragaéanth,

il s e ab R A e B0,

hehe ikel O Dilehts, fﬁ@oﬂngiagedts4 solubilizers, dubncamt,kgdspendlng)agentqaw se |

e S S%W@ﬁﬁﬁfs%#%ﬁggﬁ'?wﬁs aquéﬁﬂé‘d?o

sat ur at ed
added to

The resid
m.), the

combi

dri edn?(eir

l'ight yel

:[neyalso(bemeuupmmmmm@cm ey aro wsed imthe formu of a siggiler s

Aot &fnﬁﬁ ol Wf‘ E’é%“%{?ﬂg‘%ﬁﬁéﬁe‘&%%@? 500
o

axq:dumm Femdramnmnom

0?&&?:3 e&ﬁsdi‘ﬁrtmﬁﬂkq%lﬁrsoﬁx’ﬁgﬁ Which ca'xhﬁ;earwammd are
r) an concentrat ed |n vacuo'to.afford the title conpound as a
I’éMhQ)qm’( anaeraspl. 13.79; 99% . This material is of

fo fi fCl ent purity bYTﬁbQo%ﬁg’e Nbﬁhﬁ'emaﬁsumﬁ ‘withsthehpaniculer satnpesitions
ransfor met, enployed, the fodtd d¢ administration, the severity of the symptoms presented and the

20

30

35

particular subject being treated Treatment will generally be mmated with small
dosages, less than the optimum dose of the compound. Thereafter the dosage is
increased until the optxmum effect under the ctrcumsmnoes 1s reached. In general the
compounds of the i invention are most desxrably adm:mstexed ata concentratton that will
generally afford effecnve results without causing any harmful or deleterious side
effects, and can be administered either as a single dose, or if desired, the dosage ay
be divided into convenient subunits administered at suitable times throughout the day.

Accordingly this invention also provides a : .
pharmaceutical composition comprising a compound’ of g
formula I as defined hereinabove and a pharmaceutical

carrier. |
The PDE IV inhibitory effects of the compounds of

the invention may be demonstrated by standard
pharmacological procedures, which are described more

fully in the examples given hereinafter.
These procedures illustrate the ability of the
compounds of the invention to inhibit PDE IV isolated

from canine trachea. _
The following examples show the preparatlon and

pharmacologlcal_testlng of compounds w1th1n the

invention.



4.76 (m 1H), 3.70 (s, 3H), 1.70 (m 8H), 1.27 (d, 3H). -10- C

. 3-Cycl opent yl oxy- 4- met hoxyacet ophenone To a nagnetical ly-stirred sol ution
of a-net hyl -3-cycl opentyl oxy-4- net hoxybenzyl al cohol (58.3. mmol, 13.7 g)
in dry nethylene chloride (400 nL) at roomtenperature is added pyridinium
dlchronate ( 87.3 mmol, 32.8 g) in one potgion. 5 The resulting:*
heterogeneous solution is stirred at roomtenperature overnight after which
TLC indi cated com ete conversion to a faster running, UV-active spot. The
reaction mxture is diluted with an equal volume of ethyl ether and stirred
for 1 hr. The mixture is filtered thr Bxamplelite and the filter cake was

awashed with ethyl ether et\h et at The brown
filtrate i s concent rat‘?l @fﬁ iﬁfdﬁafﬂi‘yfox %@ﬁ\%’é’i%"%‘ﬁ‘gwon t hrough a
plug of silica gel (neth Hipdcanb) D XAT0 S are renoved in
vacuo to afford the title corrpound as a- Ilght yeIIow SO|Id (58 3 mol, 13.6
g; 100%. N (DIVIS 41d, J-85Hz 20Hz 1H)
7.40 (d, = 2.0 Hz,~TIF g% (mlH) 0 (s
3H), 2.509(s, 15 '3H), 'lba?magmcsuy sunrgdaolnagn 1W&ﬁ7umnl&%)m

(300 L)t e O TP e e (08 ?’%3 o0

niL) at ure iS g xyl am, ne rochl or i

ol , 4. 45 @9%@3’79 $3) 50 Sorion By dopwisaodiinc et es
hormgeneous brotdide [(0.614 Imdl| 91L5igs 6519 ml#dmbrém si’onisLW&niédetbrﬂmt

The pridine éﬁ?rermved i n vacugﬁxwe remdg mgartltlo edstgetwe%g 4

t hyl t at mgg e
\?miéf }/vgf:w a( Afigture §s.codled tommmperamuianﬂﬂeﬁumthyﬁmhmdemﬁchd vaoua(ﬁcuo
t t I
021 0, £ e B Ve oy ekl e s s bl
t he subsequemith ethyl aestatet anshthei orgaﬂu@mareml(em\Mempr Tbe
M) 8 11.0 bfganﬂeH)are&n%(Ndisoh) and cohcetratddin vatud %o afford the alkylated product

(0.317 mmol, 70.1 g; 57%) as a viscous oil which is of sufficient punty to be used as
15  such in subsequent transformation.

NMR (DMSO-dg, 300MHz)' 8 9.83 (s, 1H), 7.52 (dd, J = 8.5; 2.0 Hz, 1H),
7.36(d, J=2.0Hz, 1H), 7.16 (4, J = 85Hz, 1H), 4.84 (m lH),383 (s, 3H), 1.70
(m, 8H). |
B)  oa-Methyl-3-cyclopentyloxy-4-methoxybenzyl alcohol
20 To a magnetically-stirred solution of 3-cyclopentyloxy-4-methoxybenz-
aldehyde (59.0 mmol, 13.0 g) in dry tetrahydrofuran (500 mL) at -78°C is added
~ methyllithium (100 mmol, 90.0 mL; 1.4 M solution in ethyl ether) dropwise over 30
minutes. The resulting solution is stirred at -78°C for 30 minutes and quenched at -
78°C by the rapid addition of aqueous saturated NH4Cl (140 mL). After warming to
25 room temperature, water is added to dissolve the solids and the tetrahydrofuran was
removed in vacuo. The residue is partitioned between water (500 mL) and ethyl acetate
(500 mL), the aqueous phase extracted with ethyl acetate (500 mL) and the combined
. organic layers are washed with water (500 mL). The organics are dried (Na2SO4) and
concentrated in vacuo to afford the title compound as a light yellow oil (58.3 mmol,
30  13.7g; 99%). This material is of sufficient purity by TLC and NMR to be used as such
in the subsequent transformation. :

NMR (DMSO—ds, 300 MHz) § 6.91 (d, 1H), 6.84 (ni, 2H), 5.00 d, IH),
4.76 (m, 1H), 3.70 (s, 3H), 1.70 (m, 8H), 1.27 (d, 3H).



(dd, J =8.5; 2.0 Hz, 1H), 6.94 (d, J = 8.5 Hz, 1H), 4.77 (m 1H), '3.75 (s,
3H; 2.10 (s, 3H, 1.80 (m 8H) 30 E) 1-[ 3- (Cycl opent yl oxy) - 4-

nmet hoxyhenyl ] et hanone (E)- O (am nocarbonyl) To a slow y-stirred suspension
O NaOCN (160 mmol, 10.4 g.) in nethylene chloride (30 .nL) was added
anhydrous trifluoroacetic acid (80.0 mmhg- 9.12 g.-; 6.16 nL) dropw se g
over 10 mnutes at roomtenperature and the reaction vessel is loosely =
capped with a pI astic stopper. The suspension slowy thickened to a
gelatlnouséga h|s er|0d| _agitated gently by hand. After 2
hours at r t odrreEl S RBEIAREIOPIENONE et hoxyacet ophenone oxi me
(20.0 mol, 4.98 g. ) Tm a&nagmub;fll)esﬁned] solutior ot' Ez-me)hyls3-aylclepemuylmaye4-

DT on ol erEREH STRRES ol PR Sy BrlRE. (E0ALYRET 2,
lerr] (ZSOMtanpmMemcaideﬂpymdmmﬁphmmte:hS'bBlmtmx,&asQﬁﬂontpom'ﬁhe B

n vacul 1o véumér“'ﬁé*f%%?m“@%aﬁ?é Pnfiet il oA PefiE BER O

10 graphy véuckTLG omlemaqunetpw agier runming.i U¥-actiye spotet The .
acet at e/ MetrybiBh frisiidis ik bf ey eneh bl ddRuF0L1 REOTRE | ed
I n vacuo at 50[e£srél gaffor ana t|c u;}g{)ytle co9 Bd as Wmte
solid (11.SuxhEe E’B&Q‘J‘ '

Hz, 1H), 471%. ) -drillle lac&atg 'nid)bro%nﬁmuﬁw:s&:on&bﬁm@ ﬁﬁv&éhﬁ ahd= 2 0
(ki) 18,7 g%am o b 3] Ayl e Al

993, 978. wmmw)nm(wmnﬂémds&mmmwm(ﬁm 124

“(20). Anal fiqQr calculated =~ . -~ . . C-61.63; H 6.90; N,
9. 58. Founé L, 196&'% H 7.06; N, 9. 60 F) ~  An alternative -
procedure to ste |s thef'llovmng :

| -3-(Cycl opent \B M |§Zt5ﬁdﬁérk-@éﬂea&f%d§)bwmd.
J= 2.0Hz,lH),703(dJ 8.5 Hz, 1H), 4.82 (m, 1H), 3.80 s, 3H), 2.50 s,

15 3H), 1.70 (m, 8H).

D)

N 'l‘o a magncncally-smred solunon of 3-cyclopentyloxy-4-methoxyaceto-
phenone (58.3 mmol, 13.6 g) in dry pyridine (300 mL) at room temperature is. added
‘hydroxylamine hydrochloride (64.0 mmol, 4.45 g) in one portion. The resulting

20  suspension slowly becomes homogeneous, and the solunon is stirred at room tempera- - -

-~ ture overnight. 'Ihepyudmelsremovedmvacuo andtheresxduexspamuonedbetween
ethyl acetate (500 mL) and water (500 mL). - Thc aqueous phase i$ extracted with -
water (400 mL). 'I‘heorgamcsaredned(Nazsm)andconcentrawdmvacuotoaﬁ'ord v
the title compound as a tan solid (56.5 mmol, 14. '1':g' 97%). ‘This material is of suffi-

25 = cient purity by TLC and NMR to be used as such in the subsequent transformation
without purification. : - :

| NMR(DMSO—dﬁ,SOOMHz) s llO(s, 1H),724(d,1 20Hz, 1H), 7.13
(dd, J = 8.5; 2.0 Hz, 1H), 6.94 (d, I = 8.5 Hz, 1H), 4.77 (m, 1H), 3.75 (s, 3H),'
2.10 (s, 3H), 1.80 (m, 8H)

30 B

To a slowly-stirred suspension -ofﬁ;NaQCN;_-(LGO mmol, 10.4 g.) in
methylene chloride (30 mL) was added anhydrous trifluoroacetic acid (80.0 mmol,



25 ' To a_magnetically-stirred sol ution of

3-cycl opent yl oxy- 4- met hoxyacet o- phenone oxine (23.4 mmol, 5.83 g.) in dry
tetrahydrofuran (200 nL) at [err] is added chlorosul fonyl isocyanate (35.1
mol, 4.97 g.; 3.06 nL) dropw se over 5 minutes. The resulting yellow
solq&lon is stirred at O[err]C for 15 mi ntdless, the tetrahydrofuran is
renmoved in vacuo and the residue is partitioned between ethyl acetate (200

d .
Rbtate (200020 timmiise B L ARANES B ol MihBiadfe, ihd Miéielition
&%ngsr :? ggﬂfsselﬁalooselyeuippbd—m a(;ﬂﬂﬂwrm)ppefﬁﬁxemugmsm siowl)dﬂmdf@n@m%) and
flash chrom%@?&@%ﬁsé%lﬁéﬁlg &r@%@? ﬂ%“%@gél} E‘I“Fdene eg%lédr) |r(kj§ tQ give
a |ight yel | tempemitung, mmnmmybwésqumyayetpphqnwap&une (20,0 mmnol, 4,9 Edun of
o i O SIS ISimEfistigd 1 ht SW“W“‘%"““ s icogmoune

provi de anal WMWGF@%WW“(@O@VGmI pgitasedagy 3‘?@7{3 %%b%
??no m)z) [er urédugogaﬁﬂatedlm 3 )iand?di)racﬁd&iiﬂ(nhﬁth}'leneumndbl—ux4 92
2960, 1715 %‘88“—-)15%2 &’Ei%'g) “"éié éﬁ%@ré@@ @sh"‘kfg(&?%a?“ E/a? ?
292 (M, 16)00&3&&‘&8hv&¢ﬁ2t6@\)ea&ﬁ6ﬂé§lswmm wayurifiedbyl flash(chpymato-
é“éif% o“nageé;gg(é@ gf'}gi% @%%@fe@gfﬂy&e Siofide, 2559 etfif acblateimedyleheund:
1- [ 3- ( But oxy¢hléride), triturated rwyith ammmwmémdarmmla;éﬂ%émfford

Fo | owi ng t "G RERGHIYufe Bfie ESHAPRING'a6'a WHIf Solid RYES irhél)'3.89 g2 58 %P -

NMR (DMSO-dg, 300 MHz) 8 7.39 (d, J = 2.0 Hz, 1H), 7.35 (dd, J = 8.5;
2.0 Hz, 1H), 7.08 (br s, 2H), 6.85 (d, J = 2.0 Hz, 1H), 4.92 (m, 1H), 3.78 (s, 3H),
15 2.29 (s, 3H), 1.71 (m, SH). |
IR (KBr) (cm-1) 3460, 3250, 2960, 1715, 1600, 1522, 1375, 1265, 1225,
1143, 993, 978.
MS (E1, mfe (%)) 292 (M*, 10), 249 (18), 181 (100), 164 (20), 124 20).
~ Analysisfor: C15H20N204
20 Calculated:  C, 61.63; H, 6.90; N, 9.58.
Found: C, 61.66; H, 7.06; N; 9.60.

) An alternative procedure to step E) is the following:

25 To a magnetically-stirred solution of 3-cyclopentyloxy-4-methoxyaceto-
phenone oxime (23.4 mmol, 5.83 g.) in dry tetrahydrofuran (200 mL) at 0°C is added
chlorosulfonyl isocyanate (35.1 mmol, 4.97 g.; 3.06 mL) dropwise over 5 minutes.
The resulting yellow solution is stirred at 0°C for 15 minutes, the tetrahydrofuran is
removed in vacuo, and the residue is partmoned between ethyl acetate (200 mL) and

30 water (200 mL). The aqueous phase is extracted with ethyl acetate (200 mL) and the
combined organic layers are washed with water (200 mL) and aqueous saturated
NaHCO3 (200 mL). The organics are dried (Na2804) and concentrated in vacuo to
give a dark oil. This material is purified by flash chromatography (SiO2: 5 % ethyl
acetate / methylene chloride) to give a light yellow solid which is subsequently triturated



85.0
nol ,

sufficientpurity to be used as such. benzal dehyde (24 mol ,
methyl lithium (26.4 mmol, 18.9 m; 1.4 -MZelution in ethyl ether) in dryy
terahydrofuran (150 nL) is obtained the al cohol (23.0 mml, 5.15 g; 96%

g), powdered [err] (0.558 nol, 77.1 g), and n-butyl bronmide (0.559

20 76.6 g, 60.0 nm.) in dry dinethylformam de (500 nL) is obtained the
al kyl ated product (0.557 nol, 118 g; 100% as a white solid in

2 uElhobbupom of ShyCobHE i e A ot BS54 vl el B8, =

( CDC[ ERR] coiﬂﬁblﬂkl?ak o Wit Soltt} Thk solid-is Aried dwernigiit

pyri di ni um di chNMRt@MSﬁ)-“,ﬁm

1H), 4.01
(@) 3- But
m.) i s bt
suf fi msgnt

5.0 g) and

H)

o

dvernighit in Sadlko 4tr0°CHp pravide ( q; -

g 7 m .85 @%@?@Mﬁoﬁ%ﬁ%’ 1.50 (m 3H), 0.97 (t,.

‘t he’ procedu_re of Exanpl e 1C,
from a- nethyl - 3- but oxy- 4- - net hoxy benzg 7a| cohol (23 mmol,_5.15
5

et” a such W t hout’ er ‘puri fi1cation.

Fol | owi ng 2.B8 (B bdu?b(@islﬁ(arrpl e 'I.D, from 3-butoxy- 4- met hoxy-

acet ophenone ( 1{R rrH
g) in dr
| i ght yel | bl43

1.15

§9 (@ 120 B hD.chdS &%337 gé »(150
fgurl‘t ﬂ? *Ehc@g (aﬁ 66%30@ 1% 20 8¥Hﬂ ﬁ]%o(ﬁn agra Al (Qvesmp! i d of

346015290, 2o60Y 1 718, 'K600Y U522, 375, 4268,1R235, o |
(ﬁ% b_?é:ne (100 m) I S obtai ned the acet ophenone oxine as a
d 3.17 .mmol;, - 3.12.9 88% of sufficient purity to be used

wi t hout further MSI(BI m(%wzgqupmgum)plsmem,rbsmﬂoa);aﬁm(asnmm rom

3- but

chl or If anat e (4 63 mmol , "0.655 g;:°0..403 rrL) in dry ..
tetrahydrom_m' ned a yellow oil which is purified by flas
chr omaogr |de 2) 2% et hyl acetate- /net hyle
chl ori de, Fl e@é%/s : ? ﬁh%%e chloride). The residue was

O

%{%%@]20 acet ophenone ‘oxime (8.73 nmol, 1.94 g) and

Re-'

triturat edFoundy a m ﬂ.rﬁlrﬁ%ﬁeﬁml ae?ﬁéf i n"hexane and col I'ected by suction
to afford the 25 title conpound as a white. solid. The solid was dried

mmol

15

20

1-[3-(Butoxy)—4-methoxyphenyl]ethanone
(E)-O-(aminocarbonylloxime

Following the procedure of Example lA from 1sovamllm (0 557 mol,

over ni ght in vacuo at 50[err] to prmdﬁ,larml ytlcally pure nat erial (1. 14
306 g, 13/c) .

85.0 g), powdered K2CO3 (0.558 mol, 77 1 g), and n-butyl bromide (0 559 mol,

76.6 g; 60.0 mL) in dry dlmeﬂxylformannde (500 mL) 1s obtamed the alkylated product
(0.557 mol, 118 g 100%) as-a whlte solid in sufﬁcient punty to be used as such.

NMR(DMSO—d6,300MHz) 8983 (s, lH),754(dd J=8.5; 20 Hz, 1H),

738(dJ 2.0 Hz, 1H), 7.16 (d, J = 8.5 Hz, 1H),400(t,2H),385(s,3H),170 :

(m, ZH), 143 (0, 2,092 . 3.

Followmg the procedure of Example 1B, from 3-butoxy-4-methoxy-

| benzaldehyde (24 mmol 5.0 g) and methyllnhlum (26 4 mmol, 18.9 mL; 1.4 M

30

solunon in ethyl ether) in dry teu'ahydrofuran (150 mL) is obtmned the alcohol (23.0
mmol S15g; 96%) whlch is shown to be about 93% pure by NMR. This material is

used as such in the subsequent n'ansformanon wuhout further punﬁcauon

- NMR (CDC13, 300 MHz)- 5694(d,1 2.5Hz, 1H),685 (m,2H),482 @
1H), 4.01 (t, 2H), 3.85 (s, 3H), 1.82 (p, 2H), 1.50 (m, 3H), 0.97 (t, 2H).

-



-14- M5 (EI, me (%) 280 (14, M), 237 (100), 181 (99), 164 (65), 150 (48),
125 (37), 124 (94), 79 (30). Analysis for: [err]4 Calcul at ed: C, 59.99;
H 7.19; N, 9.99. S f ound: C, 59.97; H 7.10; N, 9.87. Exanple 3

1- [ 4- Met hoxy- 3- ( 3- phenoxypr opoxy) phenyl ] - et hanone

(E) 4& { am nocar bonyl (oxime A) 10 -13- Followi ng the procedure of
Exanpl e 1A, fromisovanillin (20 nmml, 3.04 g),. powdered[err] (22 nmol,
3.04 g), and 3-phenoxypropyl bromn de (22 mol, 4.73 g; 3.47 nmL) in dry

di et hyl f or 1 de (400 ) 7 obta| ed the alkylated product (20.0 mol,
5.75 g; 100%-as «~FHRES ereenglllnt purity to be used as such. 15

‘NVR (DVBO-[err] 300 M-|zBoiloem§g fhe freceduré of ExﬁﬁpdeC, fﬂom cSniithyzl,:{Jbirtbxyéld'D d

3 420+ meyioaYbenisoont f23 g 3215 ey Bl i gienhigee (.4 a5

m 2H). Fol IlaﬁSr@ &Bneeclﬂénd‘o(élﬁﬂ mIJ)Bs obtanmdflﬁleekdtom/(B}GhméD

ol 665 oot b SRR ot it S Yicine ety 56 pbEH 8/vich AN Y 10

m.) is obtai pusifieation; i ¢ | ¢ conmpound (7.57 mol, 2. 29 g, 949 s a tan solid.
NVR ( DMSO-d6, 300 M—lz) 8 7. 30 (m 2H), 6.90 (m 6H), 5.02 (d, 1H), 4.63 (m
iH), 4. 1§H§t J= 309MHz§t8t7~3€7(d8,3‘|£83ﬂz? z&)ming),ggsq@,o%w
25 , ro

[err](E)n'ethylzi)ﬁét @yggk@g(} %g’&pl@g gﬁso&n%}f' %Exﬁb )YZEESMH)Q 27
g) and pyri diig3um,H))1ct8¢ns, ZH), 085 8H). 4. 23 g) in dry nmethylene chloride
(75 m) is obtained the title conmpound 30 (7.06 nmmol, 2.12 g; 94% as a

{(

i ght yeidoijoll N .be used directly

Followmg the procedure of Example 1D, from 3-butoxy-4-methoxy-
acetophenone (15 mmol, 3.33 g) and hydroxylamine hydrochloride (16.5 mmol, 1.15
g) in dry pyridine (100 mL) is obtained the acetophenone oxime as a light yellow solid
(13.17 mmol, 3.12 g; 88%) of sufficient purity to be used without further purification.

15 NMR (CDCl3, 300 MHz) § 11.0 (s, 1H), 7.24 (d, J =20 Hz, 1H), 7.13 (dd,
J = 8.5; 2.0 Hz, 1H), 4.03 (1, J = 7.0 Hz, 2H), 3.86 (s, 3H), 2.30 (s, 3H), 1.82 (m,
2H), 1.47 (m, 2H), 0.96 (t, ] = 7.0 Hz, 3H).

Followmg the procedure of Example 1E, from 3-butoxy-4-methoxy-
20 - acetophenone oxime (8.73 mmol, 1.94 g) and chl_omsulfonyl isocyanate (4.63 mmol,
(U . 0.655 g; 0.403 mL) in dry tetrahydrofuran (40 mL) is obtained a yellow oil which is
purified by flash chromatography (SiO2: 1) methylene chloride, 2) 2% ethyl acetate-
/methylene chloride, 3) 5% ethyl acetate/methylene chloride). The residue was
triturated with a minimum of ethyl ether in hexane and collected by suction to afford the
25 title compound as a white solid. The solid was dried overnight ir vacue at 50°C to
provide analytically-pure material (1.14 mmol, 0.306 g; 13%).

NMR (DMSO-dg, 300 MHz) 5 7.42 (d, J = 2.0 Hz, 1H), 7.34 (dd, J = 8.5,
2.0 Hz, 1H), 7.10 (s, 2H), 6.98 (d, J = 8.5 Hz, 1H), 4.01 (t, 2H), 3.79 (s, 3H), 2.29
(s, 3H), 1.69 (m, 2H), 1.43 (m, 2H), 0.53 (t, 3H).
30 IR (KBr) (cm-1) 3445, 3250, 2970, 1734 1605 1517, 1370, 1257 1156,
1023, 975.



I n the subsequent transformation. NVR (DMSO-d6, 300 MHz) 8'7.61 (dd; J
= 8.5;-2.0 Hz, 1H), 7.46 (d, J = 8.5 Hz, 1H), 7.27 (m 2H), 7.05 (

d, 1H),

6.93 (m 3H), 4.15 (t, J = 7.0 Hz, 2H), 4.10 (t, J = 7.0 Hz, 2H), 3.80 (s,
3H), 2.48 (s, 3H), 2.18 (m 2H). D . '
4- Met hoxy- 3- (- 3- phenoxvpr opoxy) acet opheneil@-oxi ne 5 Fol | owi ng;%_

the procedure of Exanple 1D, from 4-net hoxy- 3-(3- ,
o 08 o TP 27 o T o B8 6. 150 25 e

phenoxypr opoxy)
hydr ochl ori de (

title compq@ny 124 (94), ¥0f(30)hi te solid (6.60 nmol, 2.08 g; 93% of
suf ficient M?e i@ﬁzqg such in the subsequent t.ransf or mat
NMR ( DMBO- ‘féei 95 (s, 1H), 725(m 3H), 716(d
Hz, 1H), 6.Cdculated:4H)C, 89.99; Ht719:N')9%9H2 2H), 4.09 (t, J =7.5
3.77 (sg 15 ( ggl? 15 Fol'l owi ng the procedure of
Exanpl e 15@471"83%1 sl O\T\FSI ’rﬁéz susﬁen5| on of ~sodi um i saocyanate . (19.02

mol

1.24 g) in dry nethyl ene chlorjde (20 m.) is added anhydrous

trifluoroacetic acid (38.05 mmol 45&391’32393 m) and a sol ution

met hoxy- 3- (3- phenoxyprpwmhmy@wmyﬁo'

- methyl ene chloride (6 ni) to obt a-l y- II'owol
chromat ography 20 (e L c ke

et hyl

The resul tiAyg

i 2
6 95 (w@)»powdq_rgd (KzC@3=(22 m,, 3@4.);) and’ &pn@o@vpfgq%gw

3’730%855 1\?30 L) I8 MM@M% gﬁW% )

2H)
3.78
2940,

ion. 10 _
J =20
Hz, 2H),

of 4-

fpReéyl}- 1. 50 g) in

h LS purified by flash
M=eride, 2) 8%

acet at e/ et hyI ene chI ori de 3) 10% et hyI. acet ae/ net hyl ene chl ori de).

358 (Mr, 0.19ducs{300gpimol, 1%1562390""1@“(%69 svlﬁ&;entmm

such

15 . NMR(DMSO-dﬁ,SOOMHz) 8984(s,1H),756(dd,I 85 20Hz,
d744(dI 20Hz,lH),728(m,2H),718(d,J '8.5 Hz, 1H), 6.94 (m,
420, J= 7.0 Hz, 2H), 4.13 (t, T = 70Hz,2H) 366(s,3H),2.20(m,2H)

ntlecompound(757mmol,229g'94%)asatansohd.

NMR(DMSO-d5,300MHz)8730(m,2H) 690(m.6H).502(d,
4.63 (m, 1H), 4.12 (t, ] = 7.0 Hz, 2H), 409(t,J 1.0 Hz, 2H), 3.70 (s, 3H),
25 (p2H),127(d,3H) '

géford analytically pure -

47 (0,
2H) A

a{err]

1H),
3H),

Followmg the procedure of Example 1B, from 4-methoxy-3-(3-
20 phenoxypropoxy)benzaldehyde (8.03 mmol, 2. 30 ‘g)and memylhtlnum (12.05 mmol;
' 8.61 mL; 1.4 M solution in ethyl ether) in dry tetrahydmﬁxran (100 mL) is obtained the

1H),
2.15

Following the procedure of Example 1C, from a—methyl-4~methoxy-3—

(3-phenoxypropoxy)benzyl alcohol (7.51 mmol, 2.27 g) and pyridinium dichromate
(11.26 mmol, 4.23 g) in dry methylene chloride (75 mL) is obtained the title compound
30  (7.06 mmol, 2.12 g; 94%) as a light yellow solid of sufficient purity to be used directly

in the subsequent transformation.



30 Calculated "C, 63.67; H 6.19; N, 7.82. found: C, 64.01; H, 6.08;
N, 7.71. -16-- Exanple 4 1-(3-Cyclopentyl oxy-4-net hoxyphenyl) - 2-phenyl -
et hanone (E)-O (am nocarbonyl)oxinme A) 5 To a

magnetical |l y-stirred solution of freshly crushed magnesi um turnings (36.54
mol,- 0.888 g) in anhydrous ethyl ether (205/L) at roomtenperature is
added a sol ution of benzyl brom de (36.54 nmmol, 4.35 nl) in anhydrous ethyl
ether (15 nL) dropw se via addition funnel. The addition is sI ow at first;

only 2 to 3 nL of t W‘f JJI’ltI|
gas evolution is %%S&qﬁ%ﬁlﬁ ??c}l@ab sgke‘r?zﬁ |g begun
at this poi r85 nz;dlmqaremrzm Mt(ﬂ: dH)sG&BIGm,eIHIMQMét,Hy# 7&&@;2@90 m.)
to prevent f addi ti on of

benzyl brom EE(EZ’ Z’p(q]H? ZILI?he r (C)l%angge%}P(’) q(;gc o is}li.?)lr at room
tenperature for 1 hour and then a sol utlon of,

3- cycl opent yPbxy - 4-Metho PACTORN DTODOXNAC SRS OO i 4~%6. 61 g) in anhydrous
ethyl ether (30 ni) isg ﬁéﬁﬁ:g"ﬂ?@ dﬁfela?E:f tﬂﬂpmwmet%q-sqactlon
m xture is aéAOWEd to stlr at” roo erﬁé} 2&)&8&*‘;&% utes aﬁ 8“?%
pour ed i nt o PheR@XYRIOPOXYIAC O@SB@" | ar rrj
(7 m). The egurg@uiol 540, '&y?ﬁdﬁé(‘ﬂﬁnﬂd)idbm:hodmmmﬁndaﬁﬂ%ﬁ)
and t he combl ped o d th Ur at qth)
The or gani c P sohd (e sobRzRgss sRYoF 5 g#ﬁmi Gl B S uRtich g
title conpousubséfhentamsforhiation.sol i d (25.97 mmol, 8.06 g; 86% of sufficient
purlty to be used directly in subsequent transformation. B)

&gt/eqfqd)pentyl owl@m?r KIL RO 6pimtset1mnpnséﬂ)hmvw 8 @he=20

d f Ex | t -
et hoxyphenyHE, aﬁﬁr@amcu iR, 4131 (015 1S o 2EDaADS ()T kS i TN BT

di chromat e ( %2{{)62,19)(3 3H)dry met hyl ene chloride (100 rrL) i's
obt ai ned t he k€t one "a$

B

15 Following the procedure of Example 1E, to a slowly-stirred suspension of sodium

| isocyanate (19.02 mmol, 1.24 g) in dry methylene chloride (20 mL) is added
anhydrous trifluoroacetic acid (38.05 mmol, 4.34 g; 2.93 ml) and a solution of 4-
methoxy-3-(3-phenoxypropoxy)acetophenone oxime (4.76 mmol, 1.50 g) in methylene

chloride (6 mL) to obtain a yellow oil which is purified by flash chromatography

20 (Si02: 1) 5% et_hyl acetate/methylene chloride, 2) 8% ethyl acetate/methylene chloride,

. 3) 10% cthyl acetate/methylene chloride). The resulting white solid is dried in vacuo to

— afford analytically pure title compound (3.12 mmol, 1.12 g; 66%).

NMR (DMSO-dg, 300 MHz) 5 7.47 (d, J = 2.0 Hz, 1H), 7.36 (dd, J = 8.5;
2.0 Hz, 1H), 7.27 (m, 2H), 7.11 (s, 2H), 6.95 (m, 4H), 4.19 (t, J = 7.0 Hz, 2H),
25 4.12(t,J=7.0Hz, 2H),3.78 (s, 3H), 2.28 (s, 3H), 2.16 (t, 2HD).
. R (KBr) (cm1) 3470, 3250, 2940, 1730, 1605, 1590, 1520, 1370, 1258,
1152, 975, 758
MS (EL m/e (%)) 358 (M, 0.6), 315 (55), 164 (23), 107 (100), 77 (75).
- Analysis for: C19H22N205 |
30 Calculaed: C, 63.67; H, 6.19; N, 7.82.
Found: C, 64.01; H, 6.08; N, 7.71.



light yellow solid (9.05 mol, 2.81 g, 90% of sufficjent_ purity to be used
as such in subsequent transformion w thout purification. NVR (CDC13, 300
MHz) 8 7.63 (dd, J =8.5 Hz; 2.0 Hz, 1H), 7.54 (d, J =30 2.0 Hz, 1H), 7.28
(m 5H), 6.86 (d, J = 8.5 Hz, 1H), 480(m1H) 4.22 (s, 2H), 3.89 (s,
3H), 1.80 (m 8H). -17- C) 16— *
1- (3- Cycl opent yl oxy- 4- met hoxyphenyl ) - 2- Rhenyl et hanone oxi me Fol | ow ng t he
procedure of Exanple 1D, from 1-(3-cycl opentyl oxy-4

nmet hoxyphenyl ) -2- phenyl et hanone (5.0 nmol, 1.55 g) and hydroxyani ne ‘hydr o-
chloride .(5.50 nmmol, .382 g) in 'dryEmmﬁe (25-mL) is obtained the title

conpound as 5 ‘a yejl nt ]&;’ly mﬂﬂethéxﬁ@héh 324)p uf ficient purity
to be used as such flln(s}[lCSEidﬁ rans or mat. yl@ " DVBO- d6, 300 MHz)
8 11.27 (s, 1H), 7.-ac-8thanane dE3cO-(ait 4. 12 (s, 2H),
3.70 (s, 3H, 165(m 8H) D) '

1- (3-Cycl ofenty, & : gn=1-0k) - O--ami no 10 Toa '

e R A ) %&%ﬁ%eaéﬂ? s@%ﬁ*%ﬁ%ﬁ % ‘-*'hwﬁf?et gosigm
(45 m) atmﬁ(MQﬂs&ﬂmmwethx el )Atgoomytempentuie 3 ny:

0.596 ) g M@W@ | dto’
ciir as the & Solfiiénl of beliz Miae?n?% £ SML hufyuﬁshsem letiere

O.r ure
over ni ght . (lﬁmﬂo émmwn@umfw%m e%!l%lst ﬁst:éwivr@ 5@- ﬁ
NH3/ acet OryelhartGs 984 i thedeaction Wleduebwdhmlﬁb wevﬂ&ﬁemsmw a

';2;8;1%“ (ﬁléa,t r mtei[%ergtlure {QI’ O#éﬂlg ch]é:lron se.t.0 tp?ro
[err] to rammadwm éther (20'thE) tolprévemo dmcnmhmoﬁlheﬂr;guarﬁmynu anermvgp
1) " and walbe g reﬂtﬁwﬁ&%@sﬁﬁéﬁrg?@eﬂg GiokBi s AbHYA 1034 B Ridtl® (200
(200 niL) ammmmmamum@m(nssqmmmmwmmmm-m@myhmw@n ed
(err), andhsg&nm ﬁfn?tﬁ 5'31"5%%51%% %l 2Her (3o HRLPfs added dropwise at
15 room temperature. 'l‘hereacnonnuxturelsallowedtosuratroomtemperamrefor30 .
minutes and then poured into a solution of ice water (500 mL) containing concentrated - -
H2804(7mL) 'I'heaqueousmlxturersexu'acuedwnhcthyl acetate(2x300mL)and- -
the combmed organic layers are washed with saturated NaHC03 (300 mL) The
_ orgamc layerrsdned(NazSO4)andconcemrated in vacuono a&'ordthentle compound
20 as a white solid (25.97 mmol, 806g; 86%)ofsufﬁc1entpuntytobcusedd1rectlym
subsequent transformation. : :

Followmg the procedure of Example 1C from 1-(3-cyclopentyloxy-4- '
25 methoxyphenyl)-z-phenylethan -1-0l (10.0 mmol, 3.12g) and pyridinium dichromate |
(15.0 mmol, 5.64 g) in dry methylene chloride (100 mL) 1s obtamed the ketone as a -
light yellow solid (9.05 mmol, 2.81 g; 90%) of sufficient punty to be used as such in
subsequent transformatlon without punficanon

NMR (CDCl3, 300 MHz) 8 7.63 (dd, J = 8.5 Hz; 20Hz,1H),754(d,J-
30 2.0 Hz, 1H), 7.28 (m, 5H), 6.86 (d, J = 8.5 Hz, 1H),480 (m, 1H), 4.22 (s, 2H),
3.89 (s, 3H), 1.80 (m, 8H).



product and oxinme (~1:1).. The residue is purified via flash chronat ography
(err 2% ethyl acetate/nethylene chloride, 2) 5% ethyl acetate/nethylene
chloride, 3) 7% 25 ethyl acetate/nethylene chloride) to give a white solid
which is triturated with ether/hexane and dried in vacuo at [err] to afford
analitcal ly-pure title conmpound (1.22 mmolg7Q 450 g; 27% . NWVR (DMSO- d6,
300 MHz)[err] 7.38 (m 2H), 7.24 (m 2H), 7.17 (m 5H), 6.94 (d, J = 8.5
Hz, 1H), 4.84 (m 1H), 4.23 (s, 2H) 374(s 3H), 1.65 (m 8H). 30

IR (KBr) (cnjerr] ! _ 1710, 1588 . 1511, 1358,
1252, 1222, Y130, 4868 LS ’ Iy sl A= 368 (21,

M), 310 (100) 308 (6®olloﬁdngih5)procedunmﬂ&mnplédD ﬁ[oml-](3-@aclopemylwxy-€

E?-(g??q/?i Ogexﬁf Mol ﬁ%ﬁ%gh@ié?ng opg(g%Sw%l 155;;)7 ind NydfoAmif AFBIE 5 S
(3 c,ycmpenustd 2550 Pasmolo: 385 b Hydy yriding] 2 vl Xis phigined dhstide: corapeundias

Exanpl e fi
2- br onoe#fw %g@g‘ge@ W %n%ﬁgll 5@ 9% tﬂ'%uffg?éctllt gﬁlﬁf@(g&e lised as such in the

oxy- 4- met hox JRsaquang @'“E%!‘S’ 42 mmol , 7 14 g):of Exanple | A and anhydrous
ethyl ether (300 mL) is obtalnedthetltle conpound as a white solid (29.4
mmol, 9.60 g; 91¥NMR (DMSO-di, 300 MHz)eb (1127 (s{ WH)07.20 (ns H)6:89c¢nh,y8H),

thout furt 8 7.21 5H), 6.89
(a 9% o”hz“%mfﬂ %%?a%&-e@“@é?“%m?ﬁ%%zéo iy D6’ 2o b,
11H), 5.12 (d,: 4.76 (M1 1H), 4.42 (i, 1H, 3.70 (s, 3H) 2.58 (in,
21), 2.73 (MP)10 entyd shoxypk inyiethanong (RcQ«(amine

Fol | owi nggt he pr OiﬂﬂhﬁlsﬁémE xarrpl e I C, f rom 1-(3- cycl opent yI oxy »
Toa magnenc_ally-snrred solution of 1-(3-cyclopentyloxy-4—methoxy-
phenyl)-2-phenyl ethanone oxime (4.51 mmol, 1.48 g) in dry tetrahydrofuran (45 mL)
at 0°C is added trichloroacetyl isocyanate (5.00 mmol, 0.943 mg; 0.596 mL) dropwise
over 2 minutes and the resulting solution is allowed to stir as the temperature rises
15 slowly from 0°C to room temperature overnight. - The reaction mixture is then cooled to
0°C and saturated NH3/acetonitrile solution (25 mL; prepared by bubbling gaseous
ammonia through CH3CN at room temperature for 1 hour) is added dropwise to the
reaction mixture. The solution is allowed to stir as it warms slowly from 0°C to room
temperature. After 1.5 hours, the tetrahydrofuran is removed in vacuo and the residue
20 is partitioned between methylene chloride (200 mL) and water (200 mL). The aqueous
“phase is extracted with ethyl acetate (200 mL) and the combined organics are washed
with water (200 mL), dried (Na2S04), and concentrated in vacuo to afford a mixture of
product and oxime (~1:1). The residue is purified via flash chromatography (SiO2: 1)
2% ethyl acetate/methylene chloride, 2) 5% ethyl acetate/methylene chioride, 3) 7%
25 ethyl acetate/methylene chloride) to give a white solid which is triturated with
~ ether/hexané and dried in vacuo at S0°C to afford analyScally-pure title compound (1.22

mmol, 0.450 g; 27%). =

NMR (DMSO-dg, 300 MHz) § 7.38 (m, 2H), 7.24 (m, 2H), 7.17 (m, 5H),
6.94 (d, J = 8.5 Hz, 1H), 4.84 (m, 1H), 4.23 (s, 2H), 3.74 (s, 3H), 1.65 (m, 8H).
30 IR (KBr) (cm-1) 3925, 3815, 3240, 2950, 2920, 1710, 1588, 1511, 1358,
1252, 1222, 1130, 960, 898. -
MS (FAB, m/e (%)) 391 (22, M+Na*), 368 (21, M+), 310 (100), 308 (66), 91
(85).



met hoxyphenyl) - 3- phenyl propan-1-ol (29.41 mmol, 9.60 .g) and pyridinium 20
di chromate (44.12 mmol, 16.59 g) in dry nethylene chloride (120 m)

obtai ned t
contain a

he ketone as a light yellow solid which is shown by TLC to
snmal |- amount of 3- cycl opentyl oxy-4- net hoxybenzal dehyde. Thi

S

IS

material was partitioned between aqueousjgaturated NaHSG3 (500 m L) and w

ethyl acetate (500 nlL) to renove traces of al dehyde |eftover fromthe
Grl ghard reactlon The aqueous phase is washed with ethyl 25 acetate (500
and t de conbined, dried (Na2S04), and concentrated
|n vacuo t. gglagal.pcgrppqqmgg a white-solid (23.74 mml, 7.70 g;
89% in su |C|ent rlé used § such-wi thaout further purlflcatlon
NVR (DI\/BO 00 M—ig:) éﬁfﬂBNa” 8.5 Hz; 2.0 Hz, 111), 7.43 (d, J= o
2.0 Hz, 728(s '7.26 (s, 21H) 718(rm H),"7.04(d; J =8.5
Hz 30 1H) 482(m lH) 3.80 (s, Exhinpld.50 (" 7.0 Hz, . 2H), 290(t

- 4rret h%<yphenyv) 3-

1D, from 1-(3-cycl gpepi

21), &]@( @ﬁfﬁ%&%&‘ﬁ!m’?g&ﬁﬁﬁ)ﬁg 'fr)ifﬂl’éaur e of. Exanpl e

3.00 g) and hydroxyl ani ne hydro- chI or|de (10 17 rrrml 0 707 'g) in

anhydrous g
(8.54 mmol,

wi thout further puri Fpuawmmthemnchmof&:
(m 7H), @Miﬂmol. 63’85
hc

2.73 (¢
4met h
Fol I owi ng
pent yl oxy-
chl or osul f

t et rahydropurlﬁnauoﬁ.o m_) is obt ai ned a yeI ) ow 0| |
chr omat ography (S

15

yrld_

04 J1
2. 907 T Y ' an be used as suc

L 114 g ¥ifample. 14 ool poipyions

éthgl ether (300 inls) ipobestnd thet ﬁtl&caﬁpbmdlis afwisive dolid¢29/4 namol, -

%

h

whldximeanone (9. 25 mmol ,

1 ght yeIIowsolld

ma 4##;0!3 magngsiugy urRings 7. 22
bkkﬂmeﬁyﬁa'éniaﬂe (32042 mBméP, 6.60 g3 3-cydoféhtyl-: 2H) .

§ﬁ9?3f‘?@$a¥ﬁa¥%) o St %Du?ﬂg'}ogé’ex i‘iz%?ﬁffﬂy"gﬁh?pt (99 9) and

NMR(DMSO—d& 300MHz) 5721 (m,SH),689(d,J 2.0Hz,lH),687_
(d, J = 8.5 Hz, 1H), 6.80 (dd, J = 8.5; 2.0 Hz, 1H),512 (d, 1H),476 (m, 1H), -

4. 42 (m, 1H), 3 .70 (s, 3H), 2 58 (m, ZH), 2.73 (m, lOH)

Followmg the procedure of Example 1C, from 1-(3-cyclopentyloxy—4—

~ methoxyphenyl)-3-phenylpropan-1-ol (29.41 mmol, 9.60 g) and pyridinium
dichromate (44.12 mmol, 16.59.g) in drymethylene chlonde (120 mL) is obtamed the

20

ketone as a light yellow solid which is shown by TLC to contain a small amount of 3-

cyclopentyloxy-4-methoxybenzaldehyde _This' matenal ‘was partmoned between -

. aqueous saturated NaH803 (500 mL) and ethyl aoetate (500 mL). to remove traces of
aldehyde leftover from the Gngnard reaction. The aqueous phase is washed with ethyl

acetate (500 mL), and the organic layers are combmed, dned (Na2804), and
concentrated in vacuo to afford the title compound as a white sohd (23 .74 mmol, 7.70

- £ 89%) m_suffic:ent_ purity to be used as such without further pu_nﬁca_uon.

30

NMR (DMSO-dg, 300 MHz) § 7.64 (dd, J = 8.5 Hz; 2.0 Hz, 1H), 7.43 (4,

J = 2.0 Hz, 1H), 7.28 (s, 2H), 7.26 (s, 2H), 7.18 (m, 1H), 7.04 (d, J = 8.5 Hz,

1H),482(m,11-1),380(s,31-l),330(t,1 7.0 Hz, 2H),290(t,] 70Hz,2H),
1.70 (m, 8H).

mhlch |s purlfled by flash

o

-



15 1) nethylene chloride, 2) 2% ethyl acetate/nethylene chloride, 3) 5%
ethyl acetate/- nethylene chloride, 4) 10% et hyl acet at ehnet hyl ene
chloride). The residue is triturated with a mnimum of ethyl ether in
hexane and col | ected by suction to afford the title conpound as a white
sol i\d® The solid is dried overnight in vacim at 50"C to provide
anal ytically-pure material (2.53 mol, 0.969 g; 30%. 20 NVR
(DVBO- d6, 300 M—Iz) 8 7.26 (m 7H), 7.07 (s, 2H), 6.99 (d, J = 2.0 Hz, 1H),
4.86 (m 1H) : ) 8H). IR
(KBr) (cml) > £5 : FrallPNe: 66, 1218,
1125, 1015, 975, 695 NBon&mgr:hepr&sameQ:fExaMple 1D3ﬁo(nZI4I @éﬁ% 413
in o

(22), 150 ( ZH26 N2 4
ot anic . Bt fibah 3 bidayipebfanded 1 25 ot .0 88 fnd Byl .

% 20- Exanpl echioride (10317 mmlo%a’z g wmmwmﬁeam}amm the loxim@one
EM O (am n

(1 (3- Q(/clryoooﬁai[ﬁ%ﬂ;}hthe xvpﬁelmlpf)s gorﬁ.ezh%\)l l,flérllgsufﬁc:]engypuretobeused To
a magneti cal ﬁg‘&l‘“ﬂ theut fugther pusifications - cycl opentyl oxy-4-thoxybenz- al dehyde
(25.0 mml, 5.50 g) of Example 1A 'in anhydrous ethyl ether (250 ni) at OC
i s added lsobutylmqnmso@da QOMHEF G 1107 (s, 1B),1%.22 G TH) 5658 (@ T=I8)s

1
A e e it R S R D, 2 S A Y bl BB o o

into IN Ha (250 m_) 10 - and . partltloned with ethyl ether (200 m_) The
aqueous phasB) i s BX3 Cyclopeinty]oixis-detnt I ,
oRgghi cgpare washgg

R NaHlCCB(ZOO ) aqeousat urated Nad
(200 nL), and dri®0 o) . Concentration in vacuo affords a yell ow oil
which is purified by fFolowingtheraltergatiyeiproc@iuge to Example 1E, from 1-(3-cyclo-

pentyloxy-4-methoxyphenyl)-3-phenylpropanone oxime (8.54 mmol, 2.90 g) and

chlorosulfonyl isocyanate (12.82 mmol, 1.81 g; 1.12 mL) in dry tetrahydrofuran (30

mL) is obtained a yellow oil which is puriﬁed by flash chromatography (SiO2:

- 15 1) methylene chloride, 2) 2% ethyl acetate/methylene chloride, 3) 5% ethyl acetate/-

: methylene chloride, 4) 10% ethyl acetate/methylene chloride). The residue is triturated

with a minimum of ethyl ether in hexane and collected by suction to afford the title

compound as a white solid. The solid is dried overnight in vacuo at 50°C to provide
analytically-pure material (2.53 mmol, 0.969 g; 30%).

20 " NMR (DMSO-dg, 300 MHz) 5 7.26 (m, 7H), 7.07 (s, 2H), 6.99 (d, J = 2.0

9 Hz, 1H), 4.86 (m, 1H), 3.78 (s, 3H), 3.07 (t, 2H), 2.78 (t, 2H), 1.7 (m, 8H).
_ IR (KBr) (cm-1) 3480, 3310, 3260, 2940, 1710, 1550, 1515, 1357, 1266,

1218, 1125, 1015, 975, 695 .
MS (EI, m/e) 382 (0.5, M+), 339 (24), 254 (60), 213 (22), 150 (100), 149
25 (31), 105 (20), 91 (50).
Analysis for: C22H26N204 |
Calculated:  C, 69.09; H, 6.85; N, 7.33.
Found: C, 68.81; H, 6.82; N, 7.04.



1) nethylene chloride, 2) 2% ethyl acetate/ nethylene chloride, 3) % et
acetate/- 15 nethylene chloride) to give the tide conpound as a white
solid (21.5 nmol, 5.98 g; 86% . NWR (DVSO- d6, 300 MHz) 8 6.82 (m 3),
(d, 1H),
(m:2H), .
I'C, frm1-(3-cyclopentyl oxy-4- methoxyphenyl)-3-nethyl butan-1-ol (21.5
5.98 g) and pyridiniumdichromate (33.0 mol, 12.4 Q) i n dry
rrethyl ene chloride (125 rrL) i s obtaiped theéetone as a light yellowo

mol

(21.0 mol,

0.85 (d, 61). 20

4.76 (m 1H), 4.43 (m 1H), 3.68 (s, 3H), 1.60 (m 8H), :1.30
JF@d ow ng the procedure of Exarrpl e,w.

.5.80 gF 98% of sufficiehEa to be used .as such in

subsequent tsomtnom-[ymyclopentmwmam giiﬂfénbﬂﬂ%-ﬂ:eih?ﬁ- (dd, J

2.0 Hz,

1H), 7.53 (d,
IH), 3.93 (s, 3H)),

1rb 4. 85
4. 00 (d,

8 8.7

(@) 1- (3-Cycl o envl oxv4t hoxyphenvfl 3- et hvl but anone oxni ne FoI | ow n

procedure o) Ex XX 8thoxyph
mei t hoxyphenyl ) - 3- net
hPor i de (11.0 n2§PQH%ﬁ@§§ﬂBL

- 2 1aldehyido 4359 mamoh, 550 &) ésmme mnymﬁpmwgmm%t

hydr oc
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mol ,
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0.84 (

(B) -

N30 H-&

2.77 @C %Ea&iedﬂaba h mbmoﬁaemmlemsnﬂwzomwuaanuﬁ
such ;nzgh(eﬂﬁerg ent tr Fsl{%l&%aa%e g::?g/BbﬂG M_%}% EgéL

1H) warining témom

hox_;

slowmy sti rmer(mmmdmmmmmmmd(ﬁ ﬁhumu#sau&aﬁﬂl‘@l—l@@

met hyI ene

(16.0

15
- 86%).

30

one, 8 BE ol e S i, Al 4y S B

vacuo affords a yellow oil which is purified by flash chromatography (SiO2:
1 methylene chloride, 2) 2% ethyl aoetatelmethylene chlonde 3)5% ethyl acetate/-
methylene chlonde) to glve the utle compound as a whlte sohd (21.5 mmol, 5.98 g

hyl
4. 93

il
- 8.5
(rm

6H) .

gthe.-

RN, |

the .
(9 51

hémpetatage 6¢er Bhbur dad i A ;(dire&irﬂd lNJHQZD(ZSG mﬂ)‘l)

i zﬁmmm%wmm T it b1

dry \&J

NMR -(DMSO-ds, 300 M) 5 6.82 (m,SH) _4.-93 o lH) 476 @, 1H),

4.43 (m, 1H), 3:68 (s, 3H), 1.60 (m, 8H), 1.30'(m, 2H), 0.85 (d, 6H).

B L entyloxy-4-meih

Following the procedure of Example 1C, from 1-(3-cyclopentyloxy-4- -

methoxyphenyl)-B-methylbutan—l-ol (21.5 mmol, 5.98 g) and pyridinium dichromate

(33.0 mmol, 12.4 g) in dry methylene chloride (125 mL) is obtained the ketone as a

o

light yellow oil (21.0 mmol, 5.80 g; 98%) of sufficlent purity to. be used as such in

subsequent transformation.

NMR (DMSO-dﬁ, 300 MHz) 57.56 (dd, J = 85 2.0 Hz, lH), 7.53 d, J-F

2.0 Hz, 1H), 6.87 (d, J = 8.5 Hz, 1H), 4.85 (m, IH), 393 @, 3H), 2.79 (d 2H),
2.30 (m, 1H), 1.80 (m, 8H), 1.00 (4, 6H).

Following the procedure of Example 1D, from 1-(3-cyclopentyloxy-4-
methoxyphenyl)-3-methylbutanone (10.0 mmol, 2.76 g) and hydroxyamine

hydrochloride (11.0 mmol, 0.765 g) in dry pyridine (50 mL) is obtained the title _ ' _

*



cycl opent yl oxy- 4- nmet hoxyphenyl ) - 3- net hyl but anone oxine (4.0 mmol, 1.16 Q)

in methylene chloride (10 M) to afford a yellow dil which is purified by
flash chromato- graphy [err] nethylene chloride, 2) 1% ethyl

acetate/ methyl ene chloride, 3) 3%ethyl acetate/nethylene chloride, 4) 6%
et hy{_sacetate/ met hyl ene chloride). The restxlube is 15 tri turated over ni ght
with et hyl ether/hexane and dried in vacuo at 50[err]C to afford

c0% " R ( Db S GHRY i Picf Silbinds Bf stdhaisy BT 'Bp %}fm 4735 o)
111), 4.90 (rﬂh&hﬂaﬁerﬁli&&f(snfﬁcﬁﬂ)puﬂtyldb@dsed%d)smﬂmﬁheéubse@@l 6H) .
R (KBr) (cn{ERR]) 3440, 3310, 3200, 2956 2874, 1722, 1618, 1515, 1360, 20

1260, 990. MS (El, 165
155 150 (b (LN ORI RN o G4 HR LS 2
7.84: N 8. 38ddod = B Hc6.%u (b7 = ﬂB5IHN4'é83'&,IB)aﬁﬂ3e(sv3H),
1-[3. (OJCIsopﬁwwk@,xmy A RhoMpEeY (d aiegnone

(E) - o- [ (met hyl'am no) car bonyl ] oxi'me To 'a magnetically-stirred sol ution of
3-cycl opentyl of
Exanmpl e 1D, i dry ‘ yanat e

(2.20 mml, 0.126 ) droeoer 1 m ntefol Iovved by a
tal yti t of 4-d

s all owed to stir whi &Wéﬁsﬁﬁ@ﬁ%ﬁf@ﬁlﬁﬁ“‘f&sﬂaﬁﬁw fipehsion 2
over 4I hours oﬂmdmnbmmxpmw@ﬂ&mdmhﬂm_gm&ymﬂwlmma&(aﬂmh)xsadded .
equi val enj r [ an
qu\eaet i on Hﬁdgv%g Wv zaéidf ﬁh’(} dillPur"&aéryﬂl?"(g'{ ra{é%ged
in Vacuo and WMmlmmetpaxmhenmh£ mmr@ Q@ mmel; del§ ghin i)
and wvater (10fethilene ERBride (RPHE.) to afford a yellow oil which is purified by flash chromato-

graphy (SiO2: 1) methylene chloride, 2) 1% ethyl acetate/methylene chloride, 3) 3%

. ethyl acetate/methylene chloride, 4) 6% ethyl acetate/methylene chloride). The residue is

15  triturated overnight with ethyl ether/hexane and dried in vacuo at 50°C to afford
analytically pure title compound as a white solid (2.40 mmol, 0.802 g 60%).

NMR (DMSO-dg, 300 MHz) & 7.35 (m, 2H), 7.05 (s, 2H), 6.98 (m, lH),
4.90 (m, 1H), 3.78 (s, 3H), 2.74 (d, 2H), 1.72 (m, 9H), 0.86 (d, 6H).
IR (KBr) (cm-1) 3440, 3310, 3200, 2956, 2874, 1722, 1618, 1515, 1360,
20 1260, 990.
MS (EI, m/e (%)) 334 (M, 4), 291 (11), 223 (13), 206 (100), 165 (52), 150
(65), 149 (66)
Analysisfor: C18H26N204
Calculated:  C, 64.64; H, 7.84; N, 8.38. .
25 Found: - C, 64.97; H, 7.85; N, 8.36.

, ' Exéﬁ)ple 7
1-[3-(Cyclopentyloxy)-4-methoxyphenyllethanone

2

To a magnetically-stirred solution of 3-cyclopentyloxy-4-methoxy-

30 acetophenone oxime (2.0 mmol, 0.5 g) of Example 1D, in dry tetrahydrofuran (20 mL)
at 0°C is added methyl isocyanate (2.20 mmol, 0.126 g; 0.130 mL) dropwise over 1
minute followed by a catalytic amount of 4~dithethylaminopyridine (4-DMAP). The
reaction mixture is allowed to stir while warming slowly from 0°C to room temperature



5 phase is extracted with nethylene chloride (100 nL) and the conblned
organics are washed with water (100 niL), dried (err), and concentrated in
vacuo. The residue is purified by flash chatogphy [err] nethylen chloride
2) 2% ethyl acetate/- nethylene chloride, 3) 5% ethyl acetate/nethylene -
~chloride) and triturated with hexane tQsgive title conpound as a white ;&;.
solid which is dried overnight in vacuo at 50[err]Cto 10 provide o
anal ytically-pure material (1.58 mml., 0 493 g;..80% . NWR (DNBC)[er , 300
MHz) 8 7. wer(ddlouuswhaebemgmmw TECg 7After 4 hoursy another equiyalent ob' (4, J
8.5 H, ,{( wg %e&y&mmﬁmm&&amom 1.70
(n1 8H) . ;ESB ) 3575 3 , 2960, 171 1500, 1427, 128 1253, ,
1233, 11560 ‘!95%‘ The tetgaby )“'39016 fempveguin vacup pad the fesiduemis 155
(19), 181 péﬁﬂii&medb@ﬁvdeﬁ&ixemﬁl&né émbndsﬂm)aﬂwm«som k). [meraqueahscm at ed

C, 62.Z3; 4 Fo 02 H .7

Eanpi 5 5 PSS ARERSISS . RRIGRR Rikride (0N Gl i e cOmblnde orgihidare™
]gE) 03[ lr)retvt'a;shethwuh weantert (200 hill)pdriede(NapS Og)yiand coﬂmnmwdedmwoomﬁmmhee 7,
rom u =cdl- y -
Exampl e ZBQWW |socya§%€%p§§éié)weggi% R 52? Zfﬁ%%c%n dry
tetrahydr@&lhﬂM(Mdﬂ;ﬁ)ém lmcegteanethy € ttrityrated with hexane
dlhrmt S ﬁd ; 1 t I I Fhidits htS.I Whé tel %d;1| ?Sh |
chrongf o- [r rre en or acetate/ ne ene
chl or 18e) mv&séﬁﬁm L&@&&&ﬁﬁ% a )s{uct i on. affordsyt itle
conmpound as a. white 30 soI I d V\:hl ch IS dr| ed .overnight in vacuo at 50C to
provi de anal NMRaDMSO+dg, 300 MH2Z)| 3 7(30. &d, In08.5, .0/HSE, Hi),m (A== 2.0 - @J

DVB(J err r 01
o L et 108, 1906, 1135 52 1L 4 300 o ) P8 3 Wa%@% (
1 42 (m Z$)3HR.190 (m, 8H)) .
IR (KBr) (cm-l) 3575 3408 2960 1714 1500 1427 1280 1253 1233 1150
15 958.
MS (EI, mle (%)) 306 (20 M"‘), 249 (9), 216 (19), 185 (19), 181 (100), 164
(20), 86 (43), 84 (65).
- Analysisfor: - Cy6H29N204
- Qalculaed: G, 62.73; H.724 N, 914 |
20. Found: C, 62.60; H, 7.28; N, 9.15.

Example 8
l-(3-butoxy-4-metlloxyphenyl)ethanone

| ' Following the procedure of Example 7, from 3-butoxy-4-methoxyacetophenone
25 oxime (2.10 mmol, 0.498 g) of Example 2D, and methyl isocyanate (3.46 mmol,
~ 0.198 g; 0.204 mL) in dry tetrahydrofuran (20 mL) containing a catalytic amount of 4-
dmethylammopyndme is obtained a yellow oil whlch is punﬁed by flash chromato-
. graphy (SiO2: 1) methylene chlonde, 2) 2% ethyl acetatelmethylene chloride).
Trituration with hexane and collection via suction affords title compound as a white
. 30 solid which is dried overnight in vacuo at 50°C to prowde analyucally-pm'e material.
(1.46 mmol, 0.430 g; 70%)

NMR (DMSO-d5, 300MHz)8740(m, 3H),699(d J=8.5Hz, lH),40l (t,
2H), 3.79 (s, 3H),270 dJ= 35Hz 2H),230(s, 3H),169 (m,ZH) 1.42 (m,"
2H), 0.93 (t, 3H).



IR (KBr) (cm 1) 3355,.2970, 2950, 2883, 1717, 1520, 1464, 1332, 1266, 1234,
1152, 1033, 960. Ms (EI, me (%) 294 (31, M+), 150 (56), 149 (30), 148
(23), 237 (100), 181 (79), 180 (30), 165 (40), 164 (48), 140 (42), 135
(29), 125 (30) 124 (56), 79 (34). 5 Analysis for: [err] Cal cul ated :

C 6421, H 7.53; N 9.52. Found C, 60.58p3H 7.56; N 9.41. Exanple 9

1- ( 3-but oxy- 4 nethoxyphenyl)ethanone 10

From - but oxy- AROKHDAER) cESanaioh o8t b3, 17h 1308 14éh. Ja2of I8 Tl o

2D, and phenyli52,s103820960c (1.65 mmol, 0.196 g, 0.179 nlL) in dry

t-et r ahydr of ur a - ConNt ajJil atal yLi.C t

4- di me%/hyl am nwa%ﬁmﬂg (@)fﬂd% ﬁguﬁﬁyi%xéﬁ)oﬂmcH%S(ZBMW. go)o}sill ash
1ﬁ| ch;I o)rrat _(I)_g793)pﬂ|80 (305 165 (40), IB41(483§]EI]IC4¢I(32)3 léahl(ﬂn, dz25 lmﬂgaaﬁ (Shﬁ), 7&3(34|)J| ene .
c¢hl ori de rd ane affords a white soli ich is collecte
by sucti 151 M#I n Vﬁéaﬁe%verm ght at 50[err]C to provide

anal ytucally@mm“&.cﬁi@bmmwmﬁol 0.347 g: 65% NMR (DVBO-d6,

300 MHz) 8 9: sS,c = 8.5 2.0 Hz, 2H), 7.34 20 (m 4H),
7.04 (m 2H) Fi%g'go %?@'(9541 2.48 (s, 3H), 1 70 (m 2H), 1.44
(m 2H), 0.93 (t. 3H) IR (KBr) (cml 3270 140, 3080, 2985, 2965, 1734,
1600, 1552, 1517, .1444, 1320, 1250, 1 m&‘fl 1165, 1015, 765. M5 (FAB,
Me (%) 356 (20, M), 3281-(3-)but3&-4-2ﬂétho%%h@ﬁ?l)etﬁ£ﬁoﬂé00) 164 25 (5),
123(8).16\naly5|sfor [ er g l.eul at ed: 79; N, 7.86.
Found: C, 67.53; , 6. ~a% ey :

N

Following the procedure of Example 7, from 3-butoxy-4-methoxyaceto-

phenone oxime (1.50 mmol, 0.356 g) of Example 2D, and phenyl isocyanate (1.65

mmol, 0.196 g, 0.179 mL) in dry tetrahydrofuran (15 mL) containing a czitalytic

amount of 4-dimethylaminopyridine is obtained a yellow oil which is purified by flash

15 chromatography (SiO2: 1) 2:1 methylene chloride/hexane, 2) methylene chloride).

Trituration with hexane affords a white solid which is collected by suction and dried in

vacuo overnight at 50°C to provide analytically-pure title compound (0.97 mmol,
0.347 g; 65%).

NMR (DMSO-dg, 300 MHz) § 9.78 (s, 1H), 7.53 (dd, J = 8.5; 2.0 Hz, 2H), 7.34
20 (m, 4H), 7.04 (m, 2H), 4.00 (1, 2H), 3.81 (s, 3H), 2.48 (s, 3H), 1.70 (m, 2H), 1.44
(m, 2H), 0.93 (t, 3H).
U IR (KBr) (cm-1) 3270, 3140 3080, 2985, 2965, 1734, 1600, 1552, 1517, 1444,
1320, 1250, 1230, 1210, 1165, 1015, 765.
MS (FAB, m/e (%)) 356 (20, M+), 328 (7), 312 (21), 222 (52), 220 (100), 164
25  (5), 123 (8). |
Analysis for: CpoHgN20s
Calculated:- C, 67.40; H, 6.79; N, 7.86. .
Found: C, 67.53; H, 6.59; N, 7.96.

_ _ o Exaniplg 10 o
30 1-[3-(cyclopentyloxy)-4-methoxyphenyl]lethanone
_(E)-O-(metl | Doxi

To a magnetically-stirred solution of 3-cyclopentyloxy-4-methoxy-
acetophenone oxime (1.90 mmol, 0.474 g) of Example 1D, in dry methylene chloride



30 1-[3-(cycl opentyl oxy) - 4- nethoxyphenyllethanone

(E) - O (et hoxr car bonyl ) oxi me To a magnetically-stirred sol uti on of

3-cycl opent yl oxy- 4- nmet hoxy- acet ophenone oxinme (1.90 mmol, 0.474 g) of
Exanple 1D, in dry nethyl ene chloride -24- (20 nmL) at [err] I s added
pyridine (3.42 mol, 0.27 1g; 0.277 nL)_34L| owed by the dropw se addition
of nmethyl chloroformate (2.28 mml, 0.215 g; 0.176 nl). The resulting g
yellow solytion is.stirred while warning. slomﬁ¥ to roon1t§gferature over 5

hours. The(40mEd ab@ Giixadded pyridine (34d mmoh 0R71g102E oil)dotlowed Hyothet ) and
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1540 1525 is (27
] %‘%‘e 136@3%3@(:%?&0‘w1p%(105 12:?“?5%@ 1% c‘g%ﬁ aI ysis -

for [
62.49; H 6.72; N 4.49. Exanple 11 1-(3-but oxy 4- rret hoxyphenyl)et hanone
(E)- O (net. hoxchRn@)MzSﬂ-dB,?&OOM-lz)5730(dd J 8.5,2.0Hz, 1H), 7.28 d, T = U

2.0 Hz, 1H), 7.02 (d, J =8.5 Hz, m), 430 (m, lH), 3 81 (s, 3H), 3.78 (s, 3H),
230(s, 3H),170(m,8H) -
IR (KBr) (cm-l) 2970 1790 1580 1510 1540 1525 1248 1150 1020,
15 988, 844, 778.
MS (EL m/e (%)) 307 (27 M"‘), 239 (54), 165 (35), 164 (81), 148 (100), 123 -
(32), 122 (55).
Analysis for: C16H21N05
Calculated:  C, 62.52; H, 6.89; N, 4.56.
20 Found: = C,6249; H,6.7% N, 4.49.

Example 1 :
_ l-(3-butoxy-4-methoxyphenyl)ethanone B

" Following the procedure of 'Exaﬁlple 10, from 3-butoxy-4-methoxy-
25  acetophenone oxime (1.80 mmol, 0.427 g) ofExample 2D pyndme (2.0 mmol, 0.158 -
g 0.162 mL), and methyl chloroformate (2. 0 mmol, 0. 189 g 0. 154 mL) in dry
methylene chloride (20 mL) is obtained an off-white solid which is purified by flash
chromatography (8i02: 1) 2:1 methylene chloride/hexane, 2) 4:1 methylene chloride/-
. hexane, 3) methylene chloride) The resulting material is dried ovemnight in vacuo at
30 S50Ctwo prowde analyucally—pure title compound as a whxte solid (1 59 mmol, 0.470 g;
88%)

NMR(DMSO-d6,300MHz)8730(de 85 2.0 Hz, 1H),728(d J=
20 Hz, 1H),702(d,1 8.5 Hz, 1H),387(t,2H) 381 (s,3H),380(s,3H),231
(s, 3H), 1.70 (m, 2H), 1.44 (m, 2H), 0.93 (m, 3H). '



Fol |l owi ng the procedure of Exanple 10, from 3-but oxy-4-net hoxy- 25

acet ophenone oxinme (1.80 mmol, 0.427 g) of Exanple 2D, pyridine (2.0 mmol,
0.158 g; 0.162 L), and nethyl chloroformate (2.0 mmol, 0.189-g; 0.154 nl)
in dry methylene chloride (20 nL) is obtained an off-white solid which is
purlfled by flash chromatography (Si @2: #25* 1 net hyl ene chl ori de/ hexane,

2) e 1 methyl ene chloride/- hexane, 3) nethylene chloride). The resulting

sl el o R B GRS B B, |
% . NWR 7

ToE ST U LA e B D, M Bl @943 8D 438 B 1310
(KBr) [err] (3411(1232(91)31225(5@,791%, 1520, 1442, 1430, 1317, 1245, 1152,

1020, 93§, § Nbg (%) 295 (51, MF), 220 (26), 164 (64), 149
33). 148 M ) 37) . 122 (54), 79 (34). 5 Anlysis for:
Eerh Cal cﬁ|ga1aam C(Cifél-@gg (7 77>1“Iz (4 )74 Fofmd) e} V50, 99; H,

7.23; N, 4. Foynlgxanpl eclgoggf:ﬁ;lyq;gaw 4476ret hoxyphenyl ) et hanone 10
(E) O (phenoxycar bonyl ) oxi me Fol | ow ng the procedure of Exanple 10, from

3- but oxy- 4- met hoxy- acet op_henone oXi :ﬁ QI:IL 50, mDI 0. 356 g) of Exanple 2D,
pyridine (1.65 muol, 0.130 g, 0.133 l?;!ﬁdlﬂbhenyl chl oroformate (1.65
mmol , 0.258 g, O. 207 L) ldﬁbutoﬂ-ﬂyhethox#ﬁlmn:dkt@hﬁoub) i s obtained a

IR e e I
met hyl ené chl ori de/ hexan ' - ane). Subsequent
tr\_/uratlon with a mninmum of et-hyl ether in hexane gives tide

' Following the procedure of Example 10, from 3-butoxy-4-methoxy-

acetophenone oxime (1.50 mmol, 0.356 g) of Example 2D, pyridine (1.65 mmol,

0.130 g; 0.133 mL), and phenyl chloroformate (1.65 mmol, 0.258 g; 0.207 mL) in dry

“methylene chloride (15 mL) is obtained a yellow oil which is purified by flash

15  chromatography (SiO2: 1) 1:1 methylene chloride/hexane, 2) 2:1 methylene chloride/-

hexane). Subsequent trituration with a minimum of ethyl ether in hexane gives title

compound as a white solid which is dried overnight in vacuo at S0°C to provide
analytically-pure material (0.42 mmol, 0.150 g; 28%).

NMR (DMSO-dg, 300 MHz) 3 7.47 (m, 2H), 7.33 (m, 5H), 7.05 (d, J = 8.5
20 Hz, 1H), 3.98 (t, 2H), 3.81 (s, 3H), 240 Gs, 3_H), 1.70 (m, 2H), 1.43 (m, 2H), 0.93
(t, 3H).
IR (KBr) (cm-l) 3440 2960, 2930 2850 1790, 1600, 1523, 1330, 1260,
1220, 1180, 1140, 1020.
3 MS (EI, m/e (%)) 357 (9.1, M), 221 (24), 220 (100), 165 (19), 150 (17),
25 123 (18), 94 (19).
Analysis for: C20H23NOs5
- Calculated:  C, 67.21; H,6.49; N,3.92.
Found: C, 65.35; H, 6.54; N, 3.77.



conpound as a white solid which is dried overnight in vacuo at 50[érr]Cto
provi de anal ytically-pure material (0.42 mmol, 0.150 g; 28% .- "NMR ( DMSO- d6, -
300 MHz) 8 7.47 (m 2H), 7.33 (m 5H), 7.05 (d, J = 8.5 20 Hz, 1H), 3.98
(t, 2H), 3.81 (s, 3H, 2.40 (s, 3H), 1.70 (m 2H), 1.43 (m 2H), 0.93 (t,
3H). IR (KBr) (cnferr]) 3440, 2960, 293Q22850, 1790, 1600, 1523, 1330,
1260, 1220, 1180, 1140, 1020. Ms (EI, me (%) 357 (9.1, M), 221 (24), ootf
(100), 165 (19), 150 (17), 25 123 (18) 94 (19) Anal ysis fr [err] :

Cal cul ated: C, 67.21; H 6.49; N, 3.92. Found: C 65 35 H 6.54; N,
3.77. - 26- Exanple 13 £ S :
1-[3-(bicyclo[2.2.]]hept-2- ¥ ]- eth none

(E) - O (am nocar bon¥tPe &;[2. -l]hept-z-yloxy) 4-methoxyphenyll-
3-(Bicycl o[ 2. 2]1he-t- stOH dhom e 4- TEY DO A Gia) : o To a
magnetical | y-stirred solutiron o 9). in dry

t et rahydr of yran : (10 mrol ,. 1. 12 g)
fol l owed by¥tri pf Per .a fewmnutes a

sol uti o8 of di et hyl azwacnagmwm  sirfesotuein oﬂrséﬁanjllih @9 minpl, D52/gYin

o a1 owed 4 iy S bENESs dhasd G Bl R G 1 0 "

renoved i n fobowed by tripheaylpbosphine (34momol, B:ﬁ?(t)b dAfeerafewtminutesca solntiomofi

the i UEQQF‘,*?%‘ES‘?%&'%W (14 ifo, 44l; 2028 %%9?%’ et Lomais o'

([er r] 20% d@dded étl'lﬂ&&ﬁé)thﬁdeﬂﬂm “PFt'F aallowedotonwags 19 109mb; | ess
ngl) 718s ‘befvec eth qmmdmﬁf%hwfr;‘amcphmr:indmazso:rﬁ:om (-S Bt
in vacuo to afford the crude product. Thls matenal rspunﬁed by ﬂash chromatography
(SiOy: 20% ethyl acetate / hexane) to glve the ntle compound as a eolorless orl 4.07
~ mmol, 1 00 g; 41%) '

15 NMR (DMSO-dg, 300 MHz): 8982(s,1H),755(dd 1=8520H 10,730

 (@7=20Hz IH), 7.18 (¢ T = 8.5 Hz, 1H), 430'@, T = 5.0 Hz, 1H), 3.85 (s,
3H), 2.38 (4, T = 5.0 Hz, 1H), 2.29 (s, 1H), 1.80 (m, 1H), 1.48 (m, 4H), 1.16 (m,
3H).. o

20 Followmg the procedure of Example lB from 3-(brcyclo[2 2 1]hept-2- D
yloxy)—4-methoxybenzaldehyde 8.53 mmol 2.10g) and methylhﬂnum (25.58 mmol . W
1828 mL; 14 M soluuon in ethyl ether) in dry tetmhydroﬁn'an (80 mL) is obtained the
crude alcohol. This material is  purified by chromatography (SiO3: methylene chlonde)
to grve the title compound as a colorless oil (4. 15 mmol 1.09 g 49%) ' .

25 NMR (CDCl3, 300 MHz) 3 6. 85 (m, 3H),. 4.81 (q, lH), 420 (d )= 50 Hz, lH),. -
3.81 (s, 3H), 2.50 (d, J = 5.0 Hz, 1H), 2.30 (s; 1H), 1. 75 (m, 3H), 1.55 (m, 3H),
1.46 d, 3H), 1.15 (m, 3H). |

Following the procedure of 'Example 1C, from o-methyl-3-(bicyclo- _
30 [2.2.1]hept-2-yloxy)-4-methoxybenzyl alCohol (4.15 mmol, 1.09 g) and pyridinium
dichromate (6.23 mmol, 2.34 g) in dry methylene chloride (50 mL) is obtained the



(d, J =2.0 H, 1H),. 7.18 (d, J = 8.5 Hz, 1H), 4.30 (d, J = 5.0 Hz, 1H),
3.85 (s, 3H), 238(d I 550Hz, 1H), 2.29 (s, 1H), 1.80 (in, 1H), 1.48
(m 4H), 1.16 (m 3H). B) [err] 20 Fol | owi ng the procedure

of Exanple I B, from 3-(bicyclo[2.2.1]hept-2- yloxy)[err] (8.53 mmwol, 2.109)
and Jret hyl | |th| um (25.58 mmol, 18.28 nl;_Js4 Msolution in ethyl ether) in
dry tetrahydrofuran (80 ni) |s obt ai ned the crude al cohoL This material is
purified by chronatograph err]. _nmethylene chloride) to give the title
Conpound askalow (4 EY8oloi89.5; Ba%hasIa whitosolid ofsficiept puniyrto (erssed 35 300

M'|Z)8685sdem\mﬂi&1tftﬂ'ﬂﬁilﬁﬁﬁeaidﬂ 4.20 (d, J = 5.0 Hz, 1H), 3.81 (s, 3H),
2.50 (d, J = 5.0 Hz, 2.30 (s, 1H), 1'75(m3H) 1.55 (m 3H), 1.46

d 3 1.
g-(Bi Ic_lg/clo[, rYil:prt-gg’y MB“’Z f@o&yécetopr% ()Zn%q—zc')Ilf-%\/\‘/?27(f“"nJ 20

® procedur e onEiHm 6214,7J f=r8)ﬁ1Hz i) ¢ 253(d, B|=e§Lﬂ Hz, BH), 3.80 (s, 3H), 2.50 (s,

byt i niom TSt T R . 225, 3007 85 0 e a5 o RN B )
i s obt ai ned3Hhe -27- ketone (3.42 mol, 0.890 g; 82% as a whlte solid
of sufficient purlty to be used as such W|thout further purlflcaton NVR

(DIVISO de, 398 25

1 7 (dy =_0 U 1 . ) ( 3
2.50 (s 5 2, 3§°¥lawm£th°me¢'p°_ft :
1.45 (m 4 lox pRenone (3.42 mmol 0. 890 ) and hy t[;ylamme hydro-

oo “%ﬂ@é%%fi’%m&ﬁé@é'mﬁwh&%& Y40l 3 oBfic the accibphdone

€ acetophenone
1) it o mi gl
chlori g) in dry pyridine i s obtaine e
acet pphenon%%tm%‘ygn#g “yellow solid (3.01 nmol, 0.830 g; 88% of
suffielent Rk 'dbmSo s, S0 MHz) 5 11.0 (s, 1H), 7.20 4, T = 2.0 Hz, 1H), 7.14 (dd, J =

8.5; 20Hz,1H),693(d,1' 85Hz,lH),420(d,I 50H2,1H),375(s,3H);
15 235(d,J=50Hz, 1H),225(s, 1H),210 (s, 3H),171 (m, 1H), 1.50 (m, 4H),

115(m,3H)
B L&mmum;ﬂm_mm:mmﬂm
(E)-O-(aminocarbonyDoxime

Following the procedure of Example IE, toa slowly-stirred suspension

20 of NaOCN (16.56 mmol, 1.08 g) in dry methylene chloride (20 mL) is added anhy-
- drous trifluoroacetic acid (33.05 mmol, 3.78 g; 2.55 ml) and a solution of 3-(bicyclo- -

[2.2.1]hept-2-yloxy)-4-methoxyacetophenone oxime (4.14 mmol, 1.14 g) in methylen

- chloride (20 mL) to obtain a yellow oil which is purified by flash chromatography

(Si03 : 1) 5% ethyl acetate / methylene chloride, 2) 8% ethyl acetate / methylene

25  chloride, 3) 10% ethyl acetate / metliylene chloride). The resulting white solid is dried

in vacuo to afford analytically pure title compound (0.99 mmol, 0.316 g; 24%).

NMR (DMSO-dg, 300 MHz) 3 7.35 (dd, J = 8.5; 2.0 Hz, 1H), 7.34 (d, J = 2.0 Hz,

1H), 7.08 (s, 2H), 6.98 (d, J = 8.5 Hz, 1H), 4.36 (d, J = 5.0 Hz, 1H), 3.79 (s, 3H),

2.32 (d, J = 5.0 Hz, 1H), 2.29 (s, 3H), 2.26 (s, 1H), 1.74 (m, 1H), 1.59 (d, 1H),
30  1.43 (m, 3H), 1:33 (m, 3H).

IR (KBr) (cm-1) 3480, 3280, 3220, 2050, 1750, 1720, 1515, 1350, 1252, 1140,

1000, 975.

MS (EL m/e (%)) 318 (M+, 10), 277 (17), 276 (100), 258 (99), 181 (14)



wi thout further purification. NVR (DMsO err] 300 MHz) [err], 11.0 (s, 1H),
7.20 (d, J =2.0 Hz, 1H), 7.14 (dd, J =8.5; 2.0 Hz, 1H), 6.93 (d J =8.5

Hz, 1H),

1H), 2.

25

4.20 (d, J = 5.0 Hz, 1H), 3.75 (s, 3H), 15 2.35 (d, J = 5.0 Hz,
(s, iH), 2.10 (s, 3H), 1.71 (m 1H), 1.50 (m 4H), 1.15 (m 3H).

B 1-[3-(Bicycl o[ 2, 2. 1] hept - 2-yl oxy) - 4-ggLhoxyphenyl | et hanone Fol | owi ng\u

t he procedure of Exarrple 1E, to a slowy-stirred suspension 20 of NaCCN

(16. 56 nmol 08 hylene chloride (20 n) is added anhy- drous
trlfluoroacéﬁ]ﬂkﬂéé% 6&7% '3.78 .¢g; '2.55 m) and a solution of =

3- (bicycl O-Q&%ﬁ@] heig,64:13; (H,yegal—neglsgxyacet ophenone oxine. (4. 14 mol ,
t e

I n

1.14 9)

' ' n chla 2 obtalnayellowmlvx/mchls
purified bth chrgiré#oﬁﬁy @6@ h - S%ethyl acetate ./ meehylene

‘chl ori de,

acetate / nethyl ene chloride):

(DVBQ erT]

2) 8% et hyl acetate/ rrethyl ene 25 _chloride; 3) 10%ethy|

R ) St B A L 0 I o bl 0,

1H), 7.08 (mvenugntoénlubn

s Solpio SebfainiapEnE ﬁgﬁaﬁ%gﬁ%ﬁﬁ% n%ﬁé*f) 5480,

3280, 3220, f"ﬂ?&@s 1750, 1720, '1515, 1350, '1252, 1140, 1000, 975. M5 (El,
ne (%) 318 (lvwmabglea&hﬁzaawﬁm@a%e Soiifinss

(s, 3H),

1H), 1.59 (d,

Anal ysi
63. 96;

enpl oyed t ocbmbofddmealyelﬂssue,ahduuecmgmy Threeto fowgtamscufdswe ishi b| t’
then homogemzed m “Tris-HCl buffer (pH 7.8) using a Polytton The homogenate is -

PDE | V.

232(d

8.5 Hz 4.36 (d, J = 5.0 Hz,

R0 b b £ 8 g ot o e, e St e 8 e,

15

20

30

then centrifuged at 25,000 x g (4°C) for 30 minutes. The supernatant is decanted and

ﬁlnened through four layers of gauze, and applied to 3. 40 cmx2cm DEAE-Sepharose‘-

column that is equilibrated with Tns-HCl buffer (pH 7. 8) The column is then washed

: _\mth an additional 240 mL of buffer o remove unbound protems PDE is eluted using- -
450 mL of Tns-HCl buffer containing a linear gradlent of 0.0 - 1.0 M Na-acetate '

(80 mlL/hr), and 7.5 mL fractions are collected. Each fraction is assayed for cAMP

and cGMP- metabohzmg PDE activity. Fracuons eluung at approximately 0.6 M Na--

acetate,andcontatmngcAMPbutnothl\deetabohcacuwtyarepooledandusedasa

. PDE stock solution for assaying PDE IV’mhtbmry activity. -
PDE IV ‘activity is assayed [as. described in Thompson et al, Ad_gggﬁ m o
Cyclic Nucleotide Research, 10,.69 (1979)] at 30°C.in a reaction mtxture containing: =
thanol, 1 tM 3H-cAMP o

10mMTns-HCl(pH78),5mMMgClz,lmMB-
10 uM CI-930 PDE 1V stock- soluuon, and the desxred concentrauon of test

- compound. CI-930 is inchided as an mhllutor of the. cychc GMP-sensmve, cyclic
- AMP-selective PDE (PDE II) that is also present in the PDE IV stock solution when
prepared as described above. The ability of a test compound to inhibit PDE IV is
determined by measunng the reduction in cAMP metabohsm produced by the test .

compound and expressmg 1t as a percentage of the reduction induced by 10 uyM

rohpram a potent inhibitor of PDE IV [see Bcavo, Ams in Second Messenger and
* Phosphoprotein _ggamh 22, 1 (1988)}. IC5gs are calculated for each test compound

as the concenu'auon of test compound that mlubtts PDE IV by 50%

ia While(uhdir anesthéSia

The rEzaiipled4nhite solid.is driedin vaCuo

379_

U



A sol ution cohtaihing_PDE.IV is prepared from canine tracheal nuscle as
follows: The dog is euthanized with an overdose-.of beuthanasia while under

anesthesia 10 induced by a 33 ng/kg |V bol us
muscle is renoved,

cl eaned of connective tissue,

of Nenbutal. The trachealis
and mnced thoroughly.

Threg*jo four grams of tissue is then honogegized in Tris-HC ,buffer (pH

7.8) Using a polytron. The honobgenate is then
(4[err]C) for 30 m nutes.

centrifuged at 25,000 x g

The supernatant is decanted and fi]tered through

four layers of gauNéhemiested ipthieassay, the sompaundsoofthe vention giverthe following

columm that i |
t.hen washed wth an addi ti onal
PDE is eluted using 450 nL of Tris-Hd

ilibrated wwth Tris-HC. buffer (pH 7.8).

The colum is

240 nmL of huffer to renpbve unbound proteins

containing a linear gradient
are coll ected.

of 0.0 - 1_O M Na-acetate (80Q,m /hr), .and 7.5 nL fr i ons
Each fract¥on is assayed for und of - G\P- net abol qﬁaPDE activity.
Fractions euting at approxi . Na- 20 acet ==and cont ai ni ng cAP

but not cGWP netabolic activity dre pool ed and used4&xd08DE st ock sol ution
for assaying PDE iv inhibitory agtivity. PDE IV act@w;%xokp assayed [ as
e

described in Thonpson et al., Advances Cyclic

Nucl eof’l Research 1, 69

(1979)] at 300C in a reaction mBture containing: 1&hml®i sHC (pH 7.8), 5

mMerr] 2fp
concentration of test
cyclic Gw-sensitive,
present in the PDE IV
The ability of a test
t he~Teduction in cAWP

conpound.

st ock sol ugi on when: -
conmpound t9

10 [err]Cl-930, PDE4lV stock solution g
] -930 is included
cyclic AWMPJsel ective PDE

f desired
%b?hhibitor of the

o
:(F%éi%}lpﬁat is also

pr epar ed g 1g9scri bed above.
inhibit PDE IV is t i
155307

met abol i sm’produced by the te

ned by neasuring
conpound and

expressing it as a percentage of 8 he reduction i ndu@dxl19710 ji M rol i pram

a potent '§hibitor of PDE IV [segq. Beavo, in
Research, A, 1 (1988)].

11
12
13

20
PDEIV.

~)

| CwOs ar & cal cul ated for
concentration of test conpound t¥at inhibits PDE I V18x30%

hosphoprotin
conmpound as the
-20-

Secon
oadi £al;
2.4 x 10-7
3.8 x 107
6.7 x 10-8

The compounds tested in this assay exhibit significant activity in inhibiting



When tested in this assay, the conpounds of the invention give the

followng results. Table 5 - Conpound of
| C of Exnple No. PDEI V 1 AHP-9624 UK,IE,2A8 x [err] 2
9.0 x[err] 3 4.1x [err] 10 4
4.7 x [err] 5 2.5 x [err] 6 1.3"."-‘=
[err] 7 1.2 x [eFBm-S 2 0x10-7
-9 : 1.5-x [err] 10 8 x 10-7 11
2.4x [err] 12 = 3.8 x [err] 13 I l ll 7x
[err] 20 | The corrpounds tested in this assay I "I" r"ll”“"ﬁt :
activity indpyyy ting PDE |V AHP- 9624 UK, | EZA - 30- * M S *
CLAI M5 A commnn#?of the forrmula [err] RO C:mhereln
1 A compound of the formula = o
R 2
'.?hu\{LCJF
R C
YY O\«
z~
CH;0
3 (1)

wherein | ’////r\\\
R is C,_; alkyl, C,_; cycloalkyl, (CHyp,

3-7
X (CH7)m': . -?-Y-(CH;),r .
R3——'Ej RS . L
——CH,- or —CHy-
A N? o
: r
o/

lis hydrogen, lower alkyl or R3—,"' /“‘"Z'(CHz)O' ’

R

a is 1-3;

b is 1-3;

c is 0-2; .

X, ¥ and Z are each independently, a bond, O, S or NH,
with the proviso that if one of X or Y is O, S or NH,

the other must be a bond;



one of Xor Yis O, Sor NH the other nust be a bon

AHP- 9624 GB -31- R2 is am no, |oweral kyl am no, arylan1no Iomeral oxy or
aryligxy; R3 and R3 are independently is hydrogenAHPal9®24 @B oxy, | ower
al koxy, aryl oxy, | oweral kanoyl oxy, am no, ,{ower al kyl am no, arylam no or
| ower al kanoyl ami no; [err] -are each i ndependent |y hydrogen or |ower al kyl;
is 0-4;, nis 1-4; and o is 1-4. 2. A compound as claimed in Caim1l

wherein Ris: [ﬁ2risaamho [%ﬁhﬁiﬁ%@%&% a& fa%re %vJe%r %dﬁz or

‘hydr ogen, halo hy r oxy, acetoxy no or ace an1c
yloxy;
R3 and R3
hydroxy, lower alkoxy, aryloxy, loweralkanoyloxy,

[err] R is hydrogen lower alkyl or R3 ais 1-3; b 2; X,
and Z are each independently, a bond, 0, S or NH, wtmu 'ﬁ"",!!"mfat i f

are independently is hydrogen, halo,

amino, lower alkylamino, arylamino or
loweralkanoylamino;

R4 and R5 are each independently'hydfogen or lower
alkyl; '
m is 0-4;
_ n is 1-4; and
—/ o is 1-4.
2. A compound as claimed in Claim 1 wherein R is

Cy_ 4 alkyl, C3_~ cyc;oalkyl,

O-(Cﬂz)p—

wherein R3 is hydrogen,'halo, hydroky, acetoxy, amino
or acetamido and p is 2-4. '

3. A compound as claimed'in Claim 1 or Claim 2
wherein RY is hydrogen, lower alkyl or

3
RS - (cmyy -

where R3 is hydrogen, halo, hydroxy, acetoxy, amino or
.acetamido. and o. is 1-4.

m



3. A conpound—as—ctaimed in Caim1l or Caim2 wherein [err] is

hydr ogen, Iomer al re R3 is hydrogen, halo, hydroxy, acetoxy,

ani no or mﬁg “V\iﬁ AHP- 9624 UK, REPZA6Q4L UK, IR, ZA S

-3 2- 4. alrredln an pne of Cainms 1 to 3 wherein

[err]. 5. "1-[ 3- (Q/cl opent yl oxy) - 4- met hoxyphenyl j et hanone- _ ,;L
(E) - O (am nocar bonyl ) oxi ne. 6. =
1-[3- (But 0XY)44 et ) 0X YRS E, c!l]é%F@I‘Qﬁ%@i@aﬁ?”bﬁecéfb@'l‘élﬂngx'].@o 2 _
1- (4- Met hoxy- 3- ( 3- phenpxypr opoxy) phenyl et hanone- _
- (B)-O (am noc"érF St ) B mhg 18 - 1-(3-Cycl opent yl oxy- 4- net hoxyphenyl ) - 2-
phenyl et hanone( E) - O- Cami nocar bonyl ) oxi me. 9. -

1- (3- Cycl opent yl oxy; 4- oxyphen

phenyl pr opanche( E) -¥¥ @ﬁ%%{)‘ég %%‘h Y%%’ﬁﬂm‘l rmthoxyphenyl]ethanone-

1- [ 3- (Cycl opetE y4ox§am Vnowed ftooaypheoyihe 3- rret hyI but anone

(E) - 0- (ami nocar bonyl ) oxi ne. 11. :

1-[ 3- Cycl opent yl oxy) - 4- met hoxyphenyl | et hanone-

(E) - O [ (et hyd am noﬁ-cb?bbﬁmw)m -n@—mq'ghoxyphenylJethanone(E)-o-

1- (3- But oxy- 4 St eyl ) & hrwaone(E) - O-[(nethylan1no)carbonyI]OX|ne
13. 1- ( 3- But oxy- 4- net hoxyphenyl ) et hanone(E) - O-

[ (phenyl am no) car bonyl ] oxi me. 14.

1-[3- (Cycl opent y| oxy) - 4-Met hengypheny] jloé heepdtopoxy ) phenyl Jethanone -
(B)- C>(nEthoxggfg$gygh£noc£mkonyl)ox1me.

8. 1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-
phenylethanone(E)-O-(aminocarbonyl)oxime. '

9. l—(3-Cyclopenty102y;4-méthoxyphenyl)-3;
phenylpropanone(E)-O~(aminocarbonyl)oxime.

10. 1-[34(Cyclopentyloxy)—4-meﬁhoxypheny1]43-

methylbutanone (E)-O-(aminocarbonyl)oxime}

11. 1-[3-Cyclopentyloxy)~4-methoxyphenyl lethanone-

(E)-O0-[ (methylamino)carbonyl loxime.

12. 1-(3-Butoxy-4-methoxyphenyl)ethanone(E)-0O- o [

[ (methylamino)carbonyl Joxime.

13. 1-(3-Butoxy-4- methoxyphenyl)ethanone(E) -o-
[(phenylamlno)carbonyl]oxlme

14. 1-{3- (Cyclopentyloxy) -4- methoxyphenyl]ethanone-
(E)-0- (methoxycarbonyl)oxxme

15. 1-(3-Butoxy- 4—methoxyphenyl)ethanone(E)—O-
(methoxycarbonyl)oxime.



15 1- ( 3- But oxy- 4- net hoxyphenyl ) et hanone(E)-O (ne
C L M S* AHP-9624 GB -33- 16. Wuﬂmrmu"!m”m
1- ( 3- But oxy- 4- nethoxyphenyl)ethanone(E) o (phenoxycarbo
1-[3-(Bicyclo[2.2.1]hept-2-yl oxy) -4-

met kgxyphenyl ] et hanone( E) - O- (am nocar bonyl ) oxi ne. AE®-9624 @Bocess for
preparing a conpound of fornula | as defi gd in Caim1l which conprises one
of the follow ng: a) carbanoyl ating an"oxime of fornmula [err] (I11)
wherein R and [err] are as defined in-Caim1l using an appropriate

i socyanat e carhamoyl gt t40 %ggq .y wherein
Jerr] is am noli%l oweralal krlill am %B:é; o “%ry p‘ﬁ lJ’Ié(hn(afnc’lﬁ%g;Et')io%l)at| ng an oxi ne
of formulalll é@h@ﬂQﬁﬁﬂﬁnﬁﬂﬂmihﬂﬁhmf61carbonatlng agent containing a
(alkyl- or 0 aryl-)-O-C noiety to give a conpound of formula I wherein R2

is | oweral koxy _or aryl rocess (a) ined in Caim18
wherein the cat Bamyllatﬁ%'g‘%ﬁth%szos?o&w&ygné(ﬁ %'Ta
Ch|0r05U|f0ny|m&tﬁﬁﬁyﬁﬁhnjﬂ]éﬂﬂdﬁdﬁﬁﬂﬂ»ﬂOAﬁamﬂﬁmmmmbdmyl)oxmme.

18. A process for preparing a compound of formula I
as defined in Claim 1 which comprises one of the
following:
— ‘a)  carbamoylating an oxime of formula
NA~~0H
I
RO C—R!
CH;O
(IIID)
wherein R and R1 are as defined in Claim 1 using an
appropriate isocyanate carbamoylating agent to give a
K,) compound of Formula I wherein Rz'is amino,

loweralkylamino or arylamino;

or _ '

b) carbonating an oxime of formula III as defined

above using a carbonating agent containing a (alkyl- or
2 .

aryl-)-0-C~- moiety to give a compound of formula I

wherein R? is loweralkoxy or aryloxy.

19. A process (a) as claimed in Claim 18 wherein the
carbamoylating agent is sodium cyanate,
chlorosulfonylisocyanate, trichloroacetyl isocyanate or
lower alkyl- or aryl- isocyanate.



| ower al kyl- or aryl- isocyanate. AHP- 9624GB 34- 20.
A process (b) as clained in Claim18 wherein the c ! !il““”%ﬂmls an
al kyl - or aryl- chloroformate. 21. A process as ckal aie alm 18

substantially as herei nbefore described and illustrated in any one of —
Exanpt es | E, 1F, 2E, 3E, 4D, 5D, 6D, 7, 8, 9, 1AHP19624%mnd 13E. 22.
conpound of fornula | whenever prepared by a process as clained in any one-~

of Clains 18 to 21. 23. A conpound of fornula | as defined in any one of
Clainms 1 to 17 for use as a pharmaceut i-<Gdl- 24. A pharnaceuti cal :
conposition conprising a conpound of formula | as defined |n any one of

Clains 1 to 17. and a pharnaceutically_ acceptable_carrier. A _conpound

of formula 1130{err} B¥RFRFH Phns Chatmed HBfFhaim; %8awpe6ﬁénoﬁ'-h©| aims 1

to 3 with th%@fﬁ&ﬁé@lﬁ@aégémenlé eaf] alByhydepuery R i §hDbPeForhdite.
C3- Cral kyl . 35- 26 A process for preparing a conpound of formula II

as defined in Caim25 which conprises oximation of a ketone of fornula’l
21. A process as claimed in Claim 18 substantially as

hereinbefore described and illustrated in any one of
Examples lE, 1F, 2E, 3E, 4D, SD, 6D, 7, 8, 9, 10, 11,
12 and 13E.

22. A compound of formula I whenever prepared by a

process as claimed in any one of Claims 18 to 21. A\

23. A compound of formula I as defined in any one of
Claims 1 to 17 for use as a pharmaceutical.

24. A pharmaceutical compositioh comprising a
compound of formula I as defined in any one of Claims 1

to 17 and a pharmaceutically acceptable carrier.

25. A compound of formula III

?ﬂvv»ou
CH;0

(III)

wherein R and Rl are as defined in any one of Claims 1
to 3 with the provisoc that when Rl is hydrogen R is

other than C3—C7alkyl.

v N

)



.

wherein R and R 'are .as defined in Caim?25. 27 A conpound—a%—#eLnuLa_______

[1l as clainmed in Caim?25 which is one of the foll ow

3 bt oy 4- Mot hoxyacet ophenane oxi Mo, ' a#p-9624 GB ”m"””lﬂllllHIlllHlm

4- mehoxy- 3- ( 3- phenoxypr opoxy) acet ophenone oxi ne,

1- (3-cycl opent yl oxy- 4- nmet hoxyphenyl ) - 2- phenyl et hanone oxi ne,
1- (3-cycl opent yl oxy- 4- met hoxyphenyl ) - 3- phdhyl pr opanone oxi ne,
1- (3-cycl opent yl oxy- 4- met hoxyphenyl ) - 3- met hyl but anone oxi e,

3 (bicycl o( 2. 2 1]hept 2-yl oxy) - 4- nethoxyacetophenone oxi

A process for preparing a compound SF'formula III
as defined in Claim 25 which comprises oximation of a

ketone of formula II:

7
RO C—R!

1

wherein R and R™ are as defined in Claim 25.

27 A compound of formula III as claimed in Claim 25
which is one of the following:
3-cyclopentyloxy-4-methoxyacetophenone oxime,
3—butoxy—4-methoxyacetophenone oxime,
4-methoxy-3-(3-phenoxypropoxy)acetophenone oxime,
1-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethanone
oXxXime,

L 1-(3-cyclopentyloxy-4-methoxyphenyl)-3-phenylpropanone

P} ' oxime,
l—(3—cyclopentyloxj—4—méthoxyphehyl)-3—methylbutanone_
‘oxime, '
3-(bicyclo[2.2.1]lhept-2-yloxy)-4-methoxyacetophenone
oxime.




