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RESORCI NOL DERI VATI VES c 4'5502 O‘ The
Invention WOOUS6702 — The nresent invention relates to the QR Pertain
resorcinol derivatives as skin | i ght eni ng agents. 5

Background O The Invention fhe terns "lightening agent" and
"depi gnmentati on agent” are used interchangeably - t hroughout this
docunent . Skin color in humans arises froma conpl ex series of
cellular processes that are dd-c‘ﬁ@ot.o RIW.\'WEQ a uni que popul ation of
cells called nelanocytes. Ml ano n 10 the lower part of
the epiderms, and their function iHeldQf¥hainygdipee 5 pi gnent, nel anin,

whi ch pr ot ect sTHNGredeAdiivdntichnielalte tdafﬁi@eﬁg ceftdie edsbre@bl dbritdtiges & &din

radi ation. When skin is exposed to ultraviolet radiation, -such
as that cont ai FRNEMR280H, | ght, nmel anocytes increase their synthesis of

mel anin. MeBanin is deposited i nBsckgseundDfdbe Inventionwhi ch are vesicles found

within the cell. Thmenierlnarv QARG agér A ddpibRdnthioR NHobACare Rlsbd AREEhdReably
carried to the surfac e skin by keratinocytes, which internalize the

nel ani n- cont ai Wfq’f@h"““ﬁ's d??é'l"ﬁ osones. The end result is that the visible
| ayers of the skin 8Ssthidirtin Aurhang\arisesdiaor @ complex sasiee af tefiulamprogesses that ‘atean.

The darkness Ofarfidd@ufdihiia Lﬂﬁﬁ@ﬁd{aﬁlgtldn%f &eh@ca‘ﬂé’d rnexérfocﬁésomratnb@feata% nsdated in the
anount of I anin s nt‘_p(ﬁhl ze%ﬂgx Jntgn fc%itt {qr ansferre

ker at i nocyt'@s. the lower part of the epiagrmns, anq el IrgipR is TYE S5 P a&l"l ‘6’?1”\ s
fornmed, nel anogr@mtsif@ bodydroprethe dapwbing fiectd Of ultrayioleprdistionand  schematical |y

i:)gvol \E/)gs the foll W\%rﬂ&m 3B se§ttc99f€rawolé[¥£d?§|bmesu%h as that contained in sur{h ht,
pa paC]U| none acnro he V\D react] ons in
series are %?tﬁf y“f’éasebﬂ')e'f FP’é‘rl'&ﬂi? hrEeByip- 04‘? s depasit c’PlrU‘ﬁrS‘?s"(S"fes

tyrosi nase i s phicgneeodsidigs found watbin ithencelhf The melanosommranvwe@rm therdelaendng

Pﬁr rmEe or |1?V Eéib(e%l tlB %J’B{%}'f&er@h@?k?htﬁ\k@ﬂ% tés%/ whieh RFhaf% the me|an.ﬁJaatsrmart ;s][n in
e skin. is well es i she sybstance gnenting effect

if it 25  act DEI9RTEY y%lfne'ldl‘fgs‘vl'f ﬁ-\a} % 'ﬁ’éers Bﬂgﬁfﬂﬁlexrﬁﬁtl %H@&'R}f@g wher e

nel anogenesi s fypicatipkhown as a “tagic Ghe darkireds ofithe dolor bbservedinftier & inproperipnae Bf t he

stages in nel amb.améu&méaﬁ.%y.ﬁhesw@b@fﬁaan\seytes and tr&RRERAMBHS kmaﬁocﬁase enpl oyed
in the vari ous net h_Pds and. c r{;p nventi o nhi bi t

tyrosi nase and thus rierm‘?cB?"ﬂs"b‘? %8Fk8§@mﬁ’§?tﬁﬂ|'srf°'51"'85’9ﬂ?'}?8"§\e§'s s partcuiatly
There i s a28tr compledenandd dcbematigaint Snvolvest twabfbleowingqunaied stkeposTrasor—ki t es,

such as 30  spgy a&ﬁabaqtjﬁ%uﬁ&ch&ﬁ’iehﬂel'éﬁg Ok afsP tvid RAEIERYL IS WigNsdrigd QFe  FOT
this purpose, a variety of agents and net hods have been devel oped and

put on the mar KYZeERY F'E%m%“ymé'ﬂ?ﬁ"’f B PRYYY oblyrasipage is promoted hythe AGHPMAH &Y ei n
vitam n C (L- aselendsite sioudinghaermane goddV raduei hayeatbilbnib yevettuaig mbrmes t & ed

orally in lar g?\ @rﬁ%?%t.r?the és@) I?‘ls Wéﬁ BagbiMag el QsLﬂLtHJic%thQ!. Q'Equén? nB BBl e ed

parent eral | wherein a Eer oxi de, such ydr ogen
per oxi de, ncaiﬁ%FB")ﬁ“ﬂ@" ”?O‘G‘F'Wfp@? SRigEay B'a%ytei H’Ee'Fl"Reéam%ﬁ‘P%ﬁ “?’g‘a“y
bel i eved to haveutshandbt gatchtemgesaeith o dftheretbgesiimenelani tabyntndsst eThedactvand (d)

a met hod g\A},q;oe,\dg twat LA RpISye@in f¥ ShRIuBGndtdd @Rl BirtoSifiche of R Fddnkioh 1 N

the formof an_oint
inhibit tyrosmase and thus inhibit or decrease melanin biosynthesis.

There is a strong demand for agents that enable acquired deposition sites, such as

30 spots or freckles, to be restored to a normal skin color. For this purpose, a variety of agents
and methods have been developed and put on the market. Examples of such methods are (a)

a method wherein vitamin C (L-ascorbic acid) having good reducing ability is administered
orally in large amounts, (b) a method wherein glutathione is administered parenterally; (¢} a
method wherein a peroxide, such as hydrogen peroxide, zinc peroxide, sodium peroxide and

35 thelike, which is believed to have the bleaching action of melamine, is administered: and (d) a

method wherein vitamin C or cysteine is administered topically in the form of an ointment,



- 2- cream lotion or the like. Vitamn C has a problemwth

respect to stability and becones so unstable in mater-confaininb
systens-that they will cause changes in odor and color. Thio

conpounds SWOWWEY| ut at hi one and cysteine do not exhlbltPST@%PW§¢éctory
depi gnent al effect since the devel opnment of the effect is very slow
5 The substances in w dest use-?at the present tine as
depignentors are, in particular, hydr oqui none and its derivatives,
particularly its ethers such as hydroquinone nononet hyl et her. These

conpounds, while effective, are own to prodyce side effects that can be

danger ous. w&feé'ﬁfu'f’??@r?é'hed&ee \6‘me2? has 8 %"’qﬁ) ‘?” fipast I%Stéglﬁ%gﬁtf'eﬁ?me(frf"of 2%
is both irrit ahstanlp in water-cantathingsysi¢roscihat they wilheausgethangss it edor g color. Thiol

Uni ted States cﬁ’,ﬁﬁo%né sﬂcé%%lﬂﬁoﬁe%@e,&@ne o5 Pbit Xhibit bms@a&w B&fnchl dedctest er s
t hat have 0d acti vy are less irritating and nore stable than
hydr oqui none. s'“ce‘hede"ebpme“‘E’fia/*ﬁzfﬁﬁéﬁV%F@‘ﬁt Application No. 27909/86 refers
t o ot her hydr oqui nTmesudgircesainiwidest use at the priagent tihee asalepibraentors &re. i partibdec ks of

hydr oqui none lﬂgc}r%qﬁfgglge %@IVE defilafiles V;%'n'tbéulmq{s éﬂ'fef'é &ﬁﬁ)ﬁs hydroquinone monomethwn' t ed

St at es Pat ent refers to 2,5-d XYR henX car M ic acid
derivatives astheki FhegeSPRRPEAASaHIEP ﬁ‘ﬁé‘?\taée (rowh i produce side % éta‘f?"l'-bﬁt ent
Appl i cati on ERaryéhud Gihiiloquiedner se toOwida i ﬂrmtedmesmenﬂaﬂionebez%\nabotVestau@

tyrosinase i ngb)p%}io%ﬁt@tggn\/{%%&?epl gnent ati on agents. PCT
u

I nt er nati onal I cat 15148 refers to certain resorcinol
derivative® as Uniteg Sipdgs Pateat 49751169 tefars toaReRin Rydrpagiense Gl g8 s Pa¥Gent s.

20 Tb&y detity arfd areipdsarailatirdenpd giorestable thaa gendgsintrieat  have good ef fi cacy
and are harnm ess | apgnese Pa Paidfh r@b&%oﬂwzﬁ%@bé AR Etof fifer wmbm delatives

fol  ow ng: regiona ntation cause ?{‘ anocytic
hyper act i vi t y hasganet %?ye F“Gld@t‘faiq'ﬁ%fhh‘ﬁ?%ﬁ‘ﬁ'ée RyEER FY%@F*@F'YW%‘@FY ng pregnancy
(mask of pregnancy usited ChlataaSiPargnt (8,449 80R efersytot 0.5eihydozgrbenyprcagestieraode

contraceptj.on;, PEkeH SERat atl on caused by beni gn nel anocytic
hyper act i v4| ty %{lhgt%éaﬁ SkPéjF%{%won Isuéc%h as | ent i %o senilis or liver spots;

acci dent al hyper pi 5yrerpeaPrign ApRligatn Egé“‘”p‘?féf“ fefess '8
phot osensi ti zajréstiaseiftibitss and skinglepigmehtatior 4gants. f or ns of | eukoder ma such as

vitiligo where, ifplpg, matior #Jﬂhdd{o%d/vé ksgmsﬁ@mm BEitainG BdofLiHBI deRivhvds a8
resi dual zones of norma In are n|?at|g;rn=3nte i npart a honbgeneous

white color t éyrqsmse@mltptpré agcquﬁ: depigme n agents
Sunmary of2d nvent i Uie &@ of topical depigmefitive apedsothatihaad gode effi c.eay andege bdrmfesy wul a 1,
whi ch are defi ?rﬁghéﬁzlé%wagl@dto“%@gmb Nhd hﬁlow:ng reglgraaf ' Rags cﬁ]@&he by

conposi ti ons rnvention, are useful in rea ment of th

foregoi ng der MEteBPHH wpraetwwd|quho?fs'dagat%m9‘aa§a 8‘E°HE§'F'9 GHER e JyFeRaTey

condi tions, s@w#Ekaf pregnancy onthicabma)nesaceideryiteebtrbgenipatgesterone coftiaseptiot incgint , f or
whi ch the SUthfp%h, J?,%'m%fr%n g?etde@ Ejé?\%'n rrﬁéanoéﬂé hyperactnvut;?%ﬁu BlofkBratidpl sUePSEEL i C

pur poses, to | {g uce 't he pi_.gnentati on of Kin affFr\ct ed by 35
t he condi t35yn lentigo senilis or liver spots; acco ental hyperpigmentation such as postlesional

photosensitization and scarring; and certain forms of leukoderma such as vitiligo where, if the

%nam resorcinol derivatives as

injured skin cannot be repigmented, the residual zones of normal skin are depigmented to
impart a homogeneous white color to the entire skin.
Summary of Invention

30 The resorcinol derivatives of formula |, which are defined below and used in the
various methods and compaositions of this invention, are useful in the treatment of the
foregoing dermatological conditions as well as other dermaltological conditions, some of
which are referred fo later in this document, for which the subject being treated desires, for
medicinal or cosmetic purposes, to lighten or reduce the pigmentation of the skin affected by

35 the condition.

1B HE



- 3- . The resorcinol derivatives of fornula | are al so

useful for the treatnent of i nfl ammatory di sorders such as psoriasis,
dermatitis and acne, and for the treatnent of dandr uf f .

The i nvent i oWOOAEE'%r ovi des a conpound of fornmula 1: PCT/IB0/00286 .

OH 5 [err] or a

pharmaceutical |y acceptabl e salt thereof 3wherein: Rerr] is
a (Jerr])cycloalkyl ring or (ferr])cycloal kenyl ring, wherein either the
cycl oal kyl ring or cycloal kenyl ring is substituted by one to three

cyano; halo; ((err eterocyc

substituents indep %qg%gln%(m?% %B&?Cf f°m]ujahr | 01 tahs% pf°f%52f£th‘?'? %0
d err]) het er odnfigmmateryydigasfess Fl]c)taﬁsktgﬁpﬂas's-é?fma*élﬂa‘ elaens. ]a}“éIfRfy‘Pe irgpfmAR; of

hydr oxy; (] erdahdratt. KOXY; aryl (C(err])al koxy-; (C[err])acyl;

| kyl am no-; | kyl ami no-; j | kyl -
(G orr])al kxy- 00 e Parbah e Fier oA 0L 1 Yol by Y
(derr])al kynyl; hydroxy((err] Rl err]al kyl -;

(err])al koxy(Cerr])alkyl-; ((err])acyl

gqxl_}/(C[er’r])al kyl-: nitro:

cyano(([err])al kyl -; hal o( [ er 3 1 nitro(Cerr])alkyl -
trifluoronethyl; trifluoronethyl (| al kyl -; (C[err] 15
Clerr])acylam no-; (Clerr])acylam notClerr]) al Ilyl
(C[err])alkoxy(C[err])acyIamno- amnp(Cerr]- Cerr])acyl -
am no(C[err;)acyI(C[err])aI kyl - (|e|rr])al kylam no(C[err])acyI
((derr]) al kyl ) 2am no( err g\]c yl-; -

-(derr])al kyrere@raér*?qeptcétvacce a@@@?’ h?’FE[fé’Y“re]e)“[ er r]

-(derr]-Cerr ] ) al Ry ls-aQCETHNyREIRS ring or (Cs-ORlciaalk@iyiring, wherein either the cycloalkyl
ON=(C, -
R[ eR{ ;1 ¢ (() R er ? fof L))cﬁ%}ié/n&f gR% g\%dfs]st% gﬁgﬁé’ &:’;]E thrct %f%slrfugtg En'&l;)eﬁ&éﬂw selected
C( O (NRlerr] R @Fr fpe g °“(’Q°é?'?"]’9 & ryAnohy ({ 'ﬁyT v (e Bypetsrpqroiogliyb {6in each
R2 i s i ndependinelerval) aryl@iOgekgc #0,0ACHY@-Ogakyl;, aiiner hjgradyk (C,-Caakpky; or
(q

ﬂal kyler rLZ ;‘:J?M('c -G, gﬂa{iﬁ@i "H‘ﬁfkﬁér&nﬂa% cgﬁrk)ﬁ ﬁJ rJ-nlqol((c Coalkyl-
Rlerr] R err] N-E¢ @))au@xy c P‘X'NE('WR%N(P] Ce aze”V' ( 2['%? k}'")f 31"]°"3[(€rr]
whler ei ndrr:c is ?{;)ager(cz cs)andy(c,-cs)Q)lRl[ gcrqs)a%ytﬁéﬁ)amfin&ao%ghmﬁtdgngdent |y
sel ected from [y o0eR, 0 tﬁuﬁf LK Yeuorolre rrﬂ't.rrt BT !
or - err err ere err re err
or ng[rr] \lt\%ter% aﬁy';%)%‘gﬁ(clg ‘tfi'?'g'ﬁ%‘&' -Gaalkyks; (Caﬁr@ﬂ}éﬁxy (Cy-Celacylamino-; - amipg(E th]e
provi so that tdacgycl oahukqoydzs)a“oyrug—os)arkyrot a(aMTellikgamino(C,-C¢)acyl-; (cwehh the

?E:F\:r f]o) ;Ihﬁg/l '%[rk? EJm £§ SHBSj‘ E.élt& Ik Bf:d'ﬂ‘ria '&BN(RQZ”G(COE z[ngf j(]o&rlt(ﬁs)é
--(C a =CR?(C,-Cglalkyl-; -NR*(OR%); -(C, alkyl- R%{OR?)
C(O)(NRzoRz). -(C,-C¢)alkyl-C(O)(NR?OR?); -S(0).R?% wherein each R? is independently
20 selected from hydrogen, (C,-Cg)alkyl, aryl, or aryl(C,-Cs)alkyl-; R*C(0)O-, wherein R is (C,-
Celalkyl, aryl, or aryl(C,-C)alkyl-; RC(O)O-(C,-Celatkyl-; RRSN-C(0)-O-; R‘RUNS(O),-:
R*RSNS(0),(C,-C¢)alkyl-; R*S{0),R*N-; R*S(0O),RN(C,-C;)alkyl-; wherein m is 0, 1 or 2, and
R* and R® are each independently selected from hydrogen or (C;-Cg)alkyl; -C(=NRE)}N(R*),);
or -(C,-Ce)alkyl-C(=NR°)(N(R*),) wherein R® represents OR? or R? wherein R? is defined as
25 above;
with the proviso that the cycloalkenyl ring is not aromatic;
with the proviso that R' must be substituted by at least one of R*C(0)0-, R’C(0)O-
(C,-Cs)alkyl-, R?ON=, R?ON=(C,-C;)alkyl-, RRON=CR?(C,-C;)alkyl-, -NR?(OR?), R'RNS(O),-,
RRINS(O),{C,-Ce)alkyl-, R‘S(O),REN-, or R*S(O),RN(C,-Cq)alkyl-;
30 with the proviso that when R' is anly substituted by one of R2ON=, then R? cannot be
hydrogen.



30 with the proviso that when Rerr] is only substitqted by one

of [err] then R err] cannot be hydr ogen.

-4- Were Rlerr] is a cyclohexyl or cyclohexenyl ring, the
ring is pr e‘fV@rﬂ@[&W% substituted at the 3- or 4-posit PERTBAREESSOr e
preferably at the 4-position. Wiere Rlerr] is a cyclopentyl or
cyclopentenyl ring, the ring is preferab¥#y substituted at t he
3-position. 5 In a preferred enbodinent, Rerr] is

nmonosubsti t ut ed. In a further preferred enbodi nent, Rlerr] is

di substi tut ed. . In a ‘?r eferred enbodi nent, %quler r%{_ i S
substituted by at YBH&R'BA&YIRNeL CycIexeny ripg. the ring is prefgralyy, substifufagat the

In a further preehebsimd, aathocipratardhly aREherrppsition. substituted by at | east one of
[err] 10 r&e%] s dyBi6den Crlgref ?&ap%nle@mdrhgﬂngsp%&w sub§rt§é&ba'it' tuted
by at |east one of further
preferred enb®@PPeHI™ Rlerr] is substituted by at |east one of RZO\I:

[err] or [err] w tin atpheferjed evbainenf Rt is wheasubisfiteted.] i s only substituted

by one of "[er] 't N (Fhds BAgitey. B 0uaBEusdS in a further

preferred enbodi nent s sub east .one of [err] with
t he provi so t'natprqfweﬁequmerf Fs's é‘rﬂsS}“‘g‘{Ms"‘t‘ leﬁif’@ﬁf"@p@r’% BRGRF] then
R2 cannot be (odpaegn. In a further preferred enbodi nent,

Rlerr] is substit ulk%quﬁ%r é)?%YerJeQ%B%d%%t ﬂf is SWsﬂtLted by at least one of R”C#(B A further

preferred enbodi nent err
[err] [erfP or [erlp forther preferred embogimery, '?d? ?%éq*“tiﬁte(faéfeﬁﬂ(?“‘eﬂ%%ﬁ N R s

substituted bg.)akyl-l east one of [err] In a further preferred

enbodi ment, Rler] l'ns ﬁjﬂpétdréf%;egdeni&édlﬁrhntl §a§t uggftaut fey[n‘%oégsi one of O N=

C[err])alkl- , Yerre err] is a
(Clerr]) cycl oBIONACStyioror (FFENFEH (S*tﬂ%%ﬂ'kéﬁ?l the provisp j thgy W’Wﬁe?er‘sn oflY t her
the cycl oal kybubstitingd Kyfon€ yH20R+, k2 RF canhdtge hpiragedst i t ut ed by one of [err] 25

Rerr]. Ri&r) and g[rrrrefgf;rred crongiL LBk 74 hefind AL 2.
provi so t hat P’H\f}s"éﬂ}% WBe() R s Rply sHpskiytep &Y ?R‘}t°f§r°(5‘ha'f‘?’bR cannot be hydragen. 54 \j t h

the proviso that wheuriRErerefdrred smisadipeeni, RUis eubstiytedRY@Nsast brkeanfi -NR(CRANNot be 30
hydr ogen. I a, funhL,Ppr@ff retnrr, a.sngrteé 8¢ grsgr.t@r{mdat rgagrtone & ﬁrRB&srbs;

(derr])cycl oal kyl % g, Wwherein either

the cycl oal kyR'R W@’z@n o7y -oR] @ ?’iFhB‘q)?g "gﬁ'fféﬁ"é"m ed by one of Rlerr],

[err] [ermp or [ erinlfuhepeaifareRpratiadimentRREis sbstitlRbatiyral lesanohelff BIS(Q),RINe as

defi ned In a further preferred embodiment, R is substituted by at least one of R*S(O),R°N(C,-
Cslalkyl-.

In a further preferred embodiment, R'is a (C5-Cg)cycloalkyl ring or (Cs-Cg)cycloalkenyl

ring, wherein either the cycloalky! ring or cycloalkenyl ring is substituted by one of R*C(O)O-,
25 RC(0)O-(C\-Cglalkyl-, R?ON=, R2ON=(C-Cq)alkyl-, RPON=CR?C,-Cs)alkyl-, -NR%OR?),
R*R®*NS(0),-, R*'RNS(0),(C,-Cs)atkyi-, R‘S(O)ZR“N or R*S(0),R5N(C,-Cs)atkyl-; wherein R?,
R}, R* and RS are as defined above;
with the proviso that the cycloalkenyl ring is not aromatic;
and with the proviso that when R' is substituted by R?ON=, then R? cannot be
30  hydrogen.

In a further preferred embodiment, R'is a {C,-C,)cycloalky! ring or (C5-C,)cycloalkenyl
ring, wherein either the cycioalky! ring or cycloalkenyl ring is substituted by one of R’C(0O)O-,
R3C(0)0O-(C,-Cg)alkyl-, RZON=, or R'S(0),R*N-; wherein R?, R’, R* and R® are as defined
above;

35 with the proviso that the cycloalkenyl ring is not aromatic;



above; 35 ) with the proviso that the cycloal kenyl ring is not

aromati c; - 5-
and with-the proviso that when R is substituted by [err] then ;}&err]
cannot be WO 00K&78% ogen. In a further preferr’&?'@ Snent ,
Rlerr] is substituted by [err] or [err] Cerr])al kyl -

In a further preferred enbodi ment, Rlerr]-%s substituted by [err]
In a further preferred enbodinment, R err] is substituted by [err]
In a further preferred enbodiment, Rler] is substituted by [err] [err] or

th th wh bst t h
Lerr] M e P oVLSRubE: R0 b o 3 00 L s gL

i s substitutedhiprodeerr] where Rl err] cannot be hydr ogen.

In a further pref errneéifuﬂm?%fmetanbﬁ%ﬁam] R1$ sSeMShd by IReEON- dra¥:E]0)0-(C.-
In a further preferred enbodi ment, Rlerr] is substituted by [err [err]
Cerr])alkyl - C[‘ér“fj'j or [err] 15 In a further preferred
enbodi nent , 5R[ err] InsafathesprefendethbbgimprerR'fis substituted by R’C(O)®-n a furt her

preferred enbodi nenj,, fB{her;rrlfeare% b Bt Lﬁ‘?sdsupéﬁttﬁtﬁrb&hacw)o-(c 8, Jsrrir-

The (( err])heterocycl oal substit uent, whe P ent

preferably a group éfa further ;}refFrFFé! WFWF’H R'is substltu ed by R ON— Rzo =(C, )alkyl-. or

[err] 20 R?ON=CR¥C,-Gh)akye] withthepravdsodtadtiwhed Riliowenstitated by R*ON=, then R2 Z i S
[err] [err] O, c§mo§,ghy(%ge§q err]. For any of the

af orenenti oned conpounds of the Er esent invention, Rerr] is preferably a
group of t hQ f or mul g2 further preferred embodiment, R‘ is substituted by RZON=, where R? cannot be

[err] hydrogen.
In a further preferred embodiment, R’ is substituted by -NR?(OR?).
In a further preferred embodiment, R' is substituted by R*RSNS(0),-, R*RSNS(0),(C,-
Ce)alkyl-, R*S(O),R®N- or R‘S(O),RSN(C,-Ce)alkyl-.
15 In a further preferred embodiment, R'is substituted by R*S(0O),R°N-.
In a further preferred embodiment, R'is substituted by R*S(0),R°N(C,-Cs)

alkyl-.
The (C,-Cy)heterocycloalkyl substituent, when present on R, is preferably a group of
the formula: '
_N/_\Z
—)
20 m
wherein m is as defined above, and
Zis CH,, NR?, O, S, SO, or SO,.
For any of the aforementioned compounds of the present invention, R' is preferably a
group of the formula:
25

which is substituted as described above for R!;
whereinnis 0, 1, or 2;
wherein the dashed line indicates an optional double bond at that position.

In a preferred embodiment, nis O or 1.



25 which is substituted as descri bed above for Rerr];

wherein nis 0, 1, or 2 wherein the dashed line irdicatés an
optional double bond at that position. In a preferred

enbodi ment , Wi 006702 or 1. [err] PCT/IB00/00286

- 6- In a further preferred enbodinment, nis O0; and the
dashed line represents a double boms at that position.

In a further preferred enbodinment, nis 1. In a further
preferred enbodinent, R err] is substituted by =0, =NOH, [err]-

OH 5 . _ [err] or a
conbi nati on t her eofin @ further preferred embodiReng ry ig Ot gk they dashed ling dersepsjelPrfieMiie n i s
0; Rlerr] is sishshtitidipdody =NOH, and the dashed line represents a
doubl e bond at that i tion. . . In further preferred

enbodi nent, n is 1;'"gﬁahe&fggfrfd?n%mg'ﬁ'ggtt?'?&'t ed by =0, =NCH, [err] 10 or
H In a further preferred embodiment, R' is substituted by =0[ &yG@H, CH,OH, or a
conbi nati on t hereof. The in tion further provides a conpound
selected fromthe group consisting of: e O Benzyl 4- ( 2,
4- di hydr oxyphenyl ) cycl ohexanone oxine; 1 I\g -

() -N-[3-(2, 4- [ byshusnadenesyds) cycl ohexyl ] met hanesul f onam de;
-O Met hyl - 3- (2, 4-di hyd h I | ohey e .o
(S bt =2 S BBRER 7S] SRR BEh T o n g g

phar maceut i cal'hgreatesentstaxiolible bont @t tha @esitiof.. The invention
further provides aCoARPHRAreCIRIHRENT H BM 4IRS QURiNAQAHYI=B! LG, FH,0R0

O Met hyl 4- (2, 4-di hydr oxyphenyl ) cycl ohexanone oxi ne;

() 4- [ 3- (Hydt o ami no) cycl ohexyl ]-1 , 3- benzenedi ol ; cis
- N-[4 - (2, 4 - D hydroxyphenyl)cycl yl] - 1 - butanesul fonam de;

trans - N- [4 - (2, 4 - D hydroxypheny cl ohexyl ] net hanesul f onam de;
cis - N- (4 - (2, 4 - D hydroxyphenyl)cycl ohexyl ] met hanesul f onam de; 25
trans- 4- (2, 4- or hyanhinetiqniemedf.) cycl ohexyl ) 4- (di met hyl am no) benzoat e;
trans - 4-(2, 4- Di hygld Que)idh Riter bioViGds@termpdundisdiedich bt inélgRED ER&E R of:
trans-4-(2, 4- D hydr oxyphenyl Jg cl ,Ee (%I 4-{ | uoge(;(genzoa'lt e, _
trans - 4-(2, 4 - Di hydﬁ%‘(’é’ﬁf’r éy‘f ?”S’fé YREIN)Fyeighexanang M o et hyl benzoat e;
15 (£)-N-[3-(2,4-Dihydroxyphenyl)cyclohexylimethanesuifonamide;
(£)-O-Methyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
(t)-O-Benzyl-3-(2,4-dihydroxyph_enyl)cycloh_e_xanone oxime;
and a pharmaceutically acceptable salt thereof.
The invention further provides a compound selected from the group consisting of:
. 20 O-Methyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime,;
(1)-4-{3-(Hydroxyaminocyclohexyl}-1,3-benzenediol;
cis — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] - 1 - butanesulfonamide;
trans ~ N - [4 - (2, 4 - Dihydroxyphenyl}cyclohexyljmethanesulfonamide; |
cis - N - [4 - (2, 4 - Dihydroxyphenyljcyclohexyllmethanesulfonamide;
25 trans-4-(2 4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate;
trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-tert-butylbenzoate;
trans-4-(2,4-Dihydroxyphenyl)cyclohexyl 4-fluorobenzoate;
trans - 4-(2, 4 - Dihydroxyphenyl)cyclohexyl 4 - trifluoromethylbenzoate;
trans - 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methoxybenzoate;
30 trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methylbenzoate;
frans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — chlorobenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyi)cyclohexyl 3,4 — dimethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 — dichlorobenzoate;
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trans - 4 - (2, 4 - D hydroxyphenyl)cycl ohexyl 4 - methoxybenzoate; 30
trans - 4 - (2, 4 - D hydroxyphenyl)cycl ohexyl 4 - nethyl benzoate;
trans - -4 - (2, 4 - Dihydroxyphenyl)cycl ohexyl 4 - chlorob te:
trans - 4 - "(("9,00’52?7‘12 Di hydr oxyphenyl ) cycl ohexyl 3,4 - dinet ﬁ’%ﬁ@?’%ﬁe
3,4 - dichl orobenzoat e;

trans - 4 - (2, 4 - D hydroxyphenyl)cycl ohexyl
WO 00/ 56702 T - 7-
[ 4- (2, 4- Di hydr oxyphenyl ) cycl ohexyl | net hyl propi onat e;

cis /[ trans - 4- [4-(hydroxyani no)cyclohexyl]-1,3 - benzenediol;

trans - 4-[4-(met hoxyamng) and a
phar maceutical |y accept ‘EP 4Cdﬁdd%ﬁfdﬁ¥$y])%ygzlor?’exg]nﬁ%$&‘?&b@he present invention
further provides a topi G iafnddeaioreainocsipesiithiorPenginediol | j ght eni ng

skin or reducing the pi geRyH4abi(raandafansid)dycibtiexy)- tBHBehzerR@BIPI | Si Ng a
pharmaceutical | ggr%gée%péaﬁ gcg'%prtéb%rsamgrgofa skin-1ightening or

pi gnent ati on- redacin ound of fornula I:

[err] 10 5or a pﬁéﬁ? mﬁ@énﬁt W!@P‘PW‘“&EQEG}WV&GF @ loaral RhamEsetical \Rmpesitipn for

R[eL r] 'f, a (Qlfgﬂt'ér:ilill(d exl @Al yieing | g ﬁﬁmén@:tu&f rdf) evirclipak kmmég rdomgqsmghar ein
either the cycloa o rin substituted hy one
to three substfEUES ”t'ca"?ﬁa%f e’(’atalg‘?anét? Y an egﬁ{éxmg or pfg?"ené %"re "c'" f)m%”oh°5| sting
of cyano; hal @C%@PWP}P@PWF aryI (C[ err] ) het er ocycl oal kyI . (C2-
Cerr])heteroaryl; aryI(C[err])aI kyI oF0; =CHO( [ err])al kyl; am no;
hydroxy; ((err])al koxy: 15 aryl (Cferr])al koxy-; ((err])acyl;

(derr])al kylam no-; aryl(([err])al ky OH amno((err])al kyI

(derr])al koxy-CONH; (Cerr])al kylfa -CO; (derr])al kenyl;

(derr])al kynyl; hydroxy(C, - gl al kyl -1
(C[err])alkoxy(C[err])aIkyI . (derr])geyloxy(Cerr])al kyl-; nitro;
cyano(([err])al kyl - halo(Cferr])aqLkyl-; nitro(Cerr])alkyl -

trifluoromnethyl; trifl uoromet hyl (Cert]) al kyl -; (C[err]-
d err])acyham ar(a-phar(n%aaﬁda]ig axcspitabre sabtheefr wheyed: ky| -

(qerr])al koxy( q eé aaﬁ%}/ba)ﬁ? Pglkyl nﬁ’dqarg’(@&: <§l5a]keny29ng wgrcf Ellh)e c\,(L:ycfoalkyl
am no(C[err])acyl anm no err
((derr]) ”"al%ﬂ‘ﬂ"z&ﬁ‘?thgcfél‘ﬁ ‘)J%ié y one i’e’PfPf substijugnty ]"f%ﬂekzg‘“)[ scted [err]
-(d err]) al kyl frdo{ GeNfrpwr cdn}isi@prdf cyano; hjle r(C]-Cladiyr, |an(l; QioaCr)hetabdyyibalkyl; [(S)-r |
[ er r] [ er r] " Cy)heteroaryl; aryl(C,-Cg)alkyl-; =0; =CHO(C,-C¢)alkyl; amino; hydroxy; (C,-Cg)alkoxy:
15 aryl(C,-C¢)alkoxy-; (C,-Cslacyl: (C,-Cg)alkylamino-; aryl{C,-Cg)alkylamino-; amino(C,-C;)alkyl-;
(C,-Celalkoxy-CO-NH-; (C,-Cglalkylamine-CO-; (C,-Cglalkenyl; (C,-Cglalkynyl; hydroxy(C,-
Celalkyl-; (Cy-Ce)alkoxy(C,-Cslalkyl-; (C,-Cglacyloxy(C,-Cg)alkyl-; nitro; cyano{C,-Cgalkyl-;
hato(C,-Cg)alkyl-;  nitro(C,-Cgatkyl-;  trifluoromethyl;  trifluoromethyl(C,-Cglalkyl-;  (C,-
Ce)acylamino-; (C,-Cgacylamino(C,-Celalkyl-; (Cy-Ce)alkoxy(C,-Ce)acylamino-; amino(C,-
20 Cglacyl-; amino{C,-Cg)acyl(C,-Cg)alkyl-; {C,-Cg)alkylamino(C,-Ci)acyl-: {(C-Cg)
alkyl),amino(C,-C¢)acyl-; -CO,R?% -(C,-Cg)alkyl-CO,R?; -C(OIN(R?),; -(C,-Csalkyl-C(OIN({R?),;
R?0ON=; R?0ON=(C,-Cq)alkyl-; R?ON=CR?(C,-C¢alkyl-; -NR*(OR?); -(C,-C,)alkyl-NR*(OR?); -
C(O)(NR?OR?); -(C,-C,)alkyl-C{O)}(NR?*OR?); -S{0),R% wherein each R? is independently
selected from hydrogen, (C,-Cglalkyl, aryl, or aryl(C,-Ce)alkyl-; R3G(0O)O-, wherein R is (C,-
25  Celalkyl, aryl, or aryl(C,-Cglalkyl-; RC(O)O-(C,-Cyalkyl-; R*R°N-C(0)-O-; RR°NS(0),;
R'RENS(0),(C,-Cg)alkyl-; R'S(O),R*N-; R*'S(O),R*N(C,-Cq)alkyl-; wherein mis 0, 1 or 2, and
R* and R® are each independently selected from hydragen or (C,-Cg)alkyl; -C(=NREY(N(R*),);
or -{C,-C¢)alkyl-C(=NR®){N(R*),) wherein R°® represents OR? or R? wherein R? is defined as
above;

30 with the proviso that the cycloalkenyl ring is not aromatic;



[err] -(Cerr])alkyl-C(O([err]); -S(O Rerr]; wherein each R2 is

i ndependent |y selectedfrom hydr ogen, (C[err])al kyl, aryl, ‘or
aryI(C[err])aIk [err]q wherein Rerr] is (CJerr]- 25 err D}al kyl ,
aryl, or aryy 5é7 ])alkyl-; Rerr](OO(derr])alkyl -; [e‘F’%"
[err] [err] [err] wherein mis 0, 1 or 2, and Rlerr] and R[err] are
each independently selected from hydrogenaor (derr])al kyl; [err] or
-(derr])alkyl-C([err])(N(R[err])[err]) wherein Rerr] represents OR err]
or R2 wherein R2 is defined as above; 30 with the proviso
f g?t the cycl oal kenv\yl[jkm t?.'el ;fr}?q]/éso; at 8t rggst { ggrtrdsﬁé[.rted b[{ at Ieas orb oQ ng Clp tzraac&%)o

| east one of [x-EPalkyer RION=, REON=(§&e)elkyla RN -CRZ(FePf)qlkY[ e-NRT(OﬁﬁrR‘F P[Sé@)rz} [er r]

[err] [err] or RWS’(J))Z(C, -Cglalkyl-, R‘S(O)Z‘Mer& RS (e5,RINE Scsiblky‘ryCl ohexyl or
cycl ohexenyl ring,

4-position, and rmr\&heﬁer éf'%g%{%(}g‘é' or f’f?@g‘?féé??'zgngf thﬁ'"g s P'e%'abyssbs"‘“\r\ﬁs‘ﬁae Rlerr]
is a cycl opent?ylorbposarymlampmwemerabmaﬁge4-p¢r$e|°rl| ng is preferably substituted

at the 3- posi tyhe R is a cyclopentyl or byioBerfndif R tRé rirfy ng@feﬁﬂtsubsmuﬁea Bl is
nmonosubsti t ut ed In a further preferred enpodi nent, Rlerr] is
di subst i t ut ed. thd gposition. In a preferred enbodinent, Rerr] is substituted

by at |east one of i @prelerredenjbedimnt, R' is mgngbupstitdtydal ky| - In a
further preferred qubRAhdBRlretiiotinohiSRSsMSEduLd by at |east one of

[err] Ina{e her r ef S substituted
by at |eastf®one of '] @pFEere emb° 8’?‘ )'Sdﬁugff?”ted%lgpgas tene S &Y (4%) 2% R UPFCHQI’
preferred enbo@i-Gaeiky)-. Rlerr] is substituted by at |east one of [err]

[err] or [err] In a further prerene@erﬁuaa.rnhﬂrwngﬁLsrrurt&rL %ﬁpé%%n%ﬂﬁ’c cBber rlis
substituted by at |east one of ?r ed

embodi ment, R err] ' 8 WHHLIE %HL‘H%)‘“BQ R Eaupstiyied béSF’ '[’%” ?']e o850

a
further prefer¢smkylerrbod| ment. Rlerr] is substituted by at |east one of
[renr) rL 20 ther r] [fﬁr[ kL ferihei srerehed embodrment R' i tr;u@susméa ]Ebbfart uéa]ae&er Seitkon=, |
enbodi nen eas one .of [err n a
further prefer?gh @ﬁéﬁ ‘k%‘gﬂ‘? %ky ubstituted by at |east one of

[err] C err]) a «fptther preferred embodiment| R ipsubsiitutdydy aljeast ae cERFONRDOdI ment ,
Rlerr] is a ({err i) £xakP prlefedbd srhddimert, /' Q&B&tl&&ﬁbﬁ boalsk®a¥t -NRROR3) | Y,

A
ahereln e tner e LGl 0L oo £YCLOSLUEML B 6 WA o1 b
wherein R &r ]R‘RSNS(O)Z{C,-CG)alkyI- R‘S(O)ZRSN- or R*S(0),RN(C,-C;)alkyl-.
In a further preferred embodiment, R' is substituted by at least one of R*S(O),R°N-.
in a further preferred embodiment, R’ is substituted by at least one of R*S(0O),RN(C,-
Ce)atkyl-.
In a further preferred embodiment, R' is a (C;-Cy)cycloalkyt ring or (Cs-Cy)cycloalkenyt

25  ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by R3*C(O)O-,
RC(0)O-(C,-Cylalkyl-, R?ON=, R2ON=(C,-Cglalkyl-, R?ON=CR¥C,-C;jalkyl-, -NR*OR?),
R‘R®NS(0),-, R*RNS(0),(C,-Cs)alkyl-, R‘S(O),R°N-, or R*S{0),R°N(C,-C)alkyl-; wherein R?,
R3, R? and R® are as defined above;

with the proviso that the cycloalkenyl ring is not aromatic.

30 In a further preferred embadiment, R'is a (C,-Cg)cycloalkyl ring or (C4-Cg)cycloatkenyl
ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by one of R*C(0)O-,
R3C(0)0-(C,-Cy)alkyl-, R2ON=, or R*S(0),R®*N-; wherein R?, R?, R* and R® are as defined
above;

with the proviso that the cycloalkenyl ring is not aromatic.
35 in a preferred embodiment, R' is substituted by R3C({O)O- or R}*C(0)0~(C,-Cq)alkyl-.
In a further preferred embodiment, R' is substituted by R3C(0)O-.

mm



Rlerr], R4 and R err] are as defined above; wi th the proviso

that the cycloalkenyl ring is not aromatic. 30 In a further
preferred enbodi nent, Rlerr] is a ([err])cycloalkyl ring o

(CLerr])cycl BQRETRA ring, wherein either the cycl oal W)ﬂT”PPW%r _
cycl oal kenyl ring is substituted by one of [err] [err] [err] or [err]
wherein Rlerr], Rerr], Rerr] and Rerr] %re as defined above;

with the proviso that the cycloal kenyl ring is not aromatic. 35 In

a preferred enbodi nent, R[err] IS substituted by [err] or [err] -

I_ g_ a further prefer rr]e fur?hef ﬂrefeheon embod R%\g?tr ds sy n%lflugedt%%&%%f ch C% ?afky
substituted by [err]n afurther preferred emP?ﬂ"@Pnf (R fisheubstitte by RO =cRIDEH GrdialkyiR i s

substituted by o gTON= ch@(c{d;s)amy;- or [err] I n a further
preferred enbodi nen In a
further preferred eﬁ%%fHR{t %’%ferrﬁeé";éf’?'mf@% %sé‘?%/tf‘h?drebd Pb9 Terr]

In a furtherd pref er incalfughebprefiemesiembo@nents R’ is substitubest biyt-NR¥Q@R?by [err] [err]

[err] [err] or [err]nafurther preferred emdodinidnd R it Qﬁfsht%@gﬁh‘@ﬁs@@@h%ﬁ)é(cR[ err]
is substituted rther preferreof enbodi nent ,

Rlerr] is substq‘%'l'j{ e& s]‘éQ})ZT N P RBEPERN C"(:E%E“"]:"l]tj‘he ([err])heterocycl oal kyI
substituent, when pinesfertter pefeiRfdambpdimentt Rids substiptadrost ROS(OLRN-. fornula 1, is

preferably a gr oup #f a fuitfr 5@?&:‘?@3 éhbodlment R’ is substituted by R‘&W@%h‘?\l(@ &dlk?tl- as

defi ned above and Sqerr].
15 10or any T (qu?@hﬁ?@?yéﬁﬁ'm |55$f§tde'lfo‘fﬂﬁ93‘?'?§elih%“ 5t °t f’i‘é ‘i?F"@%‘{é‘ﬁt
i nvention, R erforihulaf, istpnaferably a growpmbthefdmagd: fornula | is preferably a group
of theforrrula: [err]
/N
— Z
/
O

wherein m is as defined above, and
Zis CH, NR?, 0, S, SO, or SO,.
15 For any of the aforementioned compositions of the present invention, R' of the

compound of formula | is preferably a group of the formula:

which is substituted as described above for R’;
whereinnis 0, 1, or 2;
20 wherein the dashed line indicates an optionat double bond at that position.
in a further preferred embodiment, nis 0 or 1.
In a further preferred embodiment, n is 0; and the dashed line represents a double
bond at that position.
In a further preferred embodiment, n is 1.
25 In a further preferred embodiment, R is substituted by =0, =NOH, CH,OH or
OH
<Me '
or a combination thereof.
In a further preferred embodiment, n is 0; R' is substituted by =NOH; and the dashed
line represents a double bond at that position.



which is substituted as descri bed above for Rerr]; wherein n

is 0, 1, or 2; 20 wherei n the dashed |ine indicates an ‘optional
doubl e bond at that position. In a further preferred

enbodi ment , WO 0&6W2or 1. In a further preferr&FERWHent, n
Is 0; and the dashed |ine represents a double bond at t hat p05|t|on.
In a further preferred enbodinent, n is 110-25 In a further
preferred enbodinent, R err] is substituted by =0, =NOH, CH err]OH or [err]
or a conbi nation thereof. In a further preferred enbodi nent, n
leugl eRLg:]{j] a![ St ﬁ;gﬁ%%ttggtp?%qggd emycglﬂwent n |s and gals sm?bstltuted by '6n=ﬁ0|;-|68{12%§|em 4
-10- or In further preferred enbodinment, nis 1; and R err]
I's substituted by =0, =NOH, CH err]OH, OH ©Of

OH < [err] or a

conbi nation thereof. 5 The preM&nt I nvention further provides a
t opi cal phar na&ea%to*’g t'oggggwl tion for | i ghtening skin or reducing

t he pignentation © I'n"a human, conprising a pharnmaceutically

acceptabl e Barrier Thanmesamswv%ﬂq"u fyries rravien 2 HPWP@PF%‘PF@ ERIOROPIRY for
effective armuwghtemfﬁg s'km or reducu@cﬂ'ﬁmmdtaﬁ:moeﬁdirﬁﬁlaf}mrﬁﬁﬁ tdnerighigd iphameidaitiedily ng  of :

4- (2, 4D|hydrox hen cyclo ;
0- Met hyl - 4- ( 2, é’p@abﬁ cY r}er anﬁ Fl?[@\@ﬁmﬁ melligtlo)rg Irerr#ll.%cmg effecive amount of a

O Benzyl - 4-( 2, cwmmnﬁdeW}?ﬁ‘éWf%@;%ﬂ%Mnone oxi ne;
3-(2, 4-Di hydroxyphenyl ) 42 GymhyaRRypREnylicycloitRardné olime;

g% Eg %hydrOxypheny@ncmg@smg&a@‘z%%{z%,mexan oxime
()-

(2 °74- D hydrox $) anesul T onam de; 15
(Hydr oxyami no) cﬂ:‘P%‘Hléﬂ;f i dmygoye ¥isedhgranone oxime;
hyl - 3- (2, 4- di hy dr2XMoataybhenyi2-BRtRNEBH-MONENMInEL

(+)-3-(2,4-Dihydroxyphenyl}cyclohexanone oxime;

3-
N-
4-
O Met

- (&) N-[3 (2.4- Dlhydroxyphenyl)cyclohexyl}methanesulfonamlde
16 ' ' (x)-4- [3-(Hydroxyammo)cyclohexyl] -1,3-benzenediol;

. (+)-O-Methyl-3-(2 4-dihydroxypheny!)cyclohexanone oxime;
(:t)-O—Benzy|-3-(2.4-dihydroxyphenyl)cyclohexanone oxime;
3-(2,4-Dihydroxyphenyl)-2-cyclopentenone oxime;
(+)-3-(2,4-Dihydroxyphenyt)cyclopentanone oxime;

20 and a pharmaceutically acceptable salt thereof.

The present invention further provides a topical pharmaceutical compasition for
lightening skin or reducing the pigmentation of skin in a human, comprising a pharmaceutically
acceptable carrier, and a skin-lightening or pigmentation-reducing effective amount of a
compound selected from the group consisting of.

25 cis— N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] — 1 - butanesulfonamide;
trans ~ N - [4 - (2, 4 - Dihydroxyphenyl)cyclochexyllmethanesulfonamide;
cis — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl)methanesulfonamide;
trans-4-(2,4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate;
trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-tert-butylbenzoate,

30 trans-4-(2,4-Dihydroxyphenyl)cyclohexy! 4-fluorobenzoate;
trans - 4-(2, 4 - Dihydroxyphenyl)cyclohexyl 4 — trifluoromethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methoxybenzoate;
trans — 4 - (2, 4 - Dinydroxyphenyl)cyclohexyl 4 — methylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyt 4 — chlorobenzoate;



() - O Benzyl - 3-(2, 4-di hydr oxyphenyl ) cycl ohexanone oxi ne;
3-(2, 4- D hydr oxyphenyl ) - 2-cycl opent enone oxi ne;

()-3-(2,4-Di h drOXéEhenyl ) cycl opent anone oxi ne; 20 and a lQhar rraceutl cally

acceptable s QO05K2f eof The present invention®?

provi des a topical pharmaceutical conposijtion for Iightenlng skin or

reduci ng the pignentation of skin in a huhan, conprising a pharmaceutically

acceptabl e carrier, and a skin-lightening or pignmentation-reducing

effective anount of a conmpound sel ected fromthe group consisting of:

25 C/ Srans Ns = (24 Dlhy(i%xypﬂeq[yl)gclhé(&fll%)ﬁy éW)ht)eﬁyo%{ ohexyl 3 -

- but anesul f onam de;

Di hydr oxyphenyl ) cycl oheX¥ bt Gathid g pAsRYaRyslohexyl 3.4 - '°h'°'°be“2°ate cis -
- [4 - (2, 4 - D hydroxyptzeryihydoxydhetybsygohaxgintethygsegidnatean de;

trans-4-(2, 4-Di hydr OXypQ%D)}LHSCMC#WP&W&mn%;cQ%HEF}qBYé %mggnzoate

trans - 4-(2,4-D hydroxyphenyl)cyclo ){ ut enzoat e;
trans-4-(2,2-Di hydroxypi‘(@?ﬁ/'l“}/ Jeslramnoleyeiphexdl bhe bergenediot

trans - 4-(2, ahd-apbBarmgchuticaypdvespydblecspitinedaefxyl 4 - trifl uoromet hyl benzoat e;

trans - 4 - (2, 4 O :fo)f&% o] a
trans - 4 - (2, 4 -lng EMgér oégfg{gwgkﬁcyc ngﬂgi)éknﬁgmenﬁg ‘ﬂ ﬁ%eeﬁ'%g 'Iéagacmg
trans - 4 - (Zeffeﬁ“’e a’[ﬁ"l‘n‘ijlﬂfracf’w'ﬁ%@ﬁﬂ YW@I’Sﬁé%ma"ﬂa@“t@ﬁICW%@?&Q%{WGSW
WO 00/ 56702 invention is a tyrosinase-inhibiting effective amount of the compound -11-
trans - (2, 4 o n y. y be

trans - 4 - ? TBH#? rg}(;)txép 2021 ?ﬁbg&(ﬂ%vﬁ)}g?)&ykgﬁ?ﬂ phar(r:Pa or o '3? qu
[4-(2,4-Di hydr‘WWﬁéﬁ?ﬁ nNees & 't‘)l'?é’?@ﬂ CPBRTRipg amhéiﬁ‘?aéﬁé!ﬁfé'y acceptable Cafflef and a
cis / trans - 4yrofideséhyBrioxsfeetiva anhoysebichempolnd 3el&te¢frohﬂd?ﬂdi\6@ﬁ|cﬁllnpoun55 of

trans - 4- [ 4- (%y gFtpé)%(f&@%rplgge%?iﬁﬁérgmgﬁg&wal ?ol]nﬁgsmonp&%%pe%gnt lr]véntlon and a

phar maceuti cal I'y acce further
preferred enmbodi merte Pfeﬁ@'“ dWEHOT fUthRr ARVISES 8rmeditog rié fighianing rekin eard teduging the
ef fective asouigmentatich of ekiPBLYNRA, oMPrEIAb AdrhiniStErilgNE sdid) AUnER GEkinlIi§RANIng or

conposi tion of rosi nase-inhi biting
effective annuk%gng&ﬁ%EH%mmgemﬁmm%%%thQHmhgmm$ﬁ¥rmwegent i nvention
further provides a topical pharnaceutlphl conposition for

i nhi bitieingitroinasecin a human, conpli si
carrier, and a t yr osi nase- i nhi A
sel ected from anong the conpounds of
pharmaceuti cal conpositions of the p
present invention further provides a
the 15 pignentation of skin in a humanQHconprising adm nistering to said
human a skin-lk%hten n nent ati on-reduci ng effective

amount of a col BWCS% ceﬁlé poReptable § saMheregtJ Weren:

R'Is a (Cs-Cg)cycloalkyl ring or (Cs-C,)cycloalkenyi ring, wherein either the cycloalkyl
20  ring or cycloalkenyl ring is substituted by one to three substituents independently selected

fective anmount of a conpound
any Iof t he af orenenti oned
t invention. The

from the group consisting of cyano; halo; (C,-Cealkyl; aryl; (C,-Co)heteracycloalky!; (C,-
Co)neteroaryl; aryl(C,-Cglalkyl-; =0, =CHO(C,-Cyalkyl; amino; hydroxy; (C,-Cs)alkoxy;
aryl(C,-Ce)alkoxy-; (C,-Ce)acyl; (C,-Ce)alkylamino-; aryl(C,-Cg)alkylamino-; amino(C,-Cq)alkyl-;
(C,-Co)alkoxy-CO-NH-; (C,-Cg)alkylamino-CO-; (C,-Cg)alkenyl; (C,-Cg)alkynyl; hydroxy(C,-
25  Cglalkyl-; (C,-Ce)alkoxy(C,-Cglalkyl-; (C,-Celacyloxy(C,-Ce)alkyl-; nitro; cyano(C,-Cg)alkyl-;
halo(C,-C¢)alkyl-;  nitro(C,-Ce)alkyl-;  trifluoromethy!; trifiuoromethyl(C,-Cg)alkyl-;  (C,-
Celacylamino-;  (C,-Ce)acylamino(C,-Cglalkyl-; (C,-Cs)alkoxy(C,-Ce)acylamino-; amino(C,-
Ce)acyl-; amino(C,-Cs)acyl(C,-Cg)alkyl-; (C,-Ce)alkytamino(C,-C,)acyl-; {(C,-Cs)
alkyl);amino(C,-Cg)acyl-; -CO,R?; -(C,-C¢)alkyl-CO,R?; -C(O)N(R?),; -(C,-Cq)alkyl-C(O)N(R?),;
30 R’ON=; R?ON=(C,-C)alkyl-; RZON=CR?C,-C¢alkyl-; -NR*(OR?); -(C,-Cg)alkyl-NRYOR?); -
C(O)}NR?OR?); -(C,-C¢)alkyl-C(OXNR?0R?); -S(0),R?% wherein each R? is independently

r&g_fa pharmaceutical ly acceptabl e

thod of |ightening skin or reducing

1
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OH OH or a

phar maceutical ly acceptable salt thereof, wherein: R Is a
(C3-C8)cycloal kyl ring or (C5-Ce)cycloal kenyl ring, wherein either the
cycl oal kyl XPO¥36H8 or cycl oal kenyl ring is substituted byPEHBINY2hree
substituents independently sel ected fromthe group consisting of
cyano; halo; (Cl-Cg)alkyl; aryl; (C2-Cg)heterocycloal kyl; (C2-
Cerr])heteroaryl; [err] =0; =CHQ([err])al kyI am no; hydroxy;

(err])al koxy; aryl ((err])al koxy-; -C6) acyl ;

| kyl - y al k
o et A A <
(derr])al ky nps)alk%yawbw(@@nﬂ)a!kyzs RC{OP@G}Tslalkidy | R'R*N-C(0)-O-; R‘R5NS(0)2
(Clerr])al koxy&é@&smja E&Biélk o ,R‘é( RN ]RSO RN LS -] ordlelih 1510, Rick 20and

crare( o ) e i gt et i L
C6) acyl am r§o- or ((@[-@HKM)QBNFRGHMW(VQEWFT rabrrsgints; OR? or R? wherein R? is defined as
(err])al koxgg(;;ger r])acyl am no-; am no(Cl- Cerr])acyl -

| | -
am not errl eyl (ol gt }%%m'%&aer’r@fcﬁtfq&%mw bR e o 1| Bl i‘&y Gerrl:
“ONR2)2; -( q ewnth] el fguiso Qe)ieh &F rig a30s-Calyoioally! Fie. rof when 1Y i§ er(C}- [ err]

o) 5670[26r r] E8kychoatk@iirhg WG Blefonbmrd\stiddudes | Ndependent | y 1.

sel ected from hydrogen, ((err],)al kyl |, or aryl((err])alkyl-; [err]
wherein R3is (Cerr]- Cerr])alikyl, laryl, or aryl((err]alkyl-;
[err] [err] [err] [err] [err] [ (Wherein mis 0, 1 or 2. and

Rlerr] and Rl err] are each independently sel ect ed from hydr ogen or
(Jerr])alpyl; - NR[err])(N(R[err])[ '
-(derr])al kylwﬁé%f R 61k cf( N(B[e% gdcm @Nr@;&a&.@[ Rhg ]or (GR, ﬁmﬁényf:ﬁ[]ggg r] or

Rlerr] wherein err I S
proviso that BfPEMtEsT Vd%(F’R’@'nSPI CP’F'FFQ‘V' %'V'Ffb’tcs)é'tk%fq’%‘c’xc' Celalkyl. -OC(O)anifPr h t he
provi so t hat @hak/, RDSO)pheny, beld, ALefadkyey ayilaideplkylt. i-8Big, -S(F,-Clatsyl, BYI(C:s a
(Cerr]- CorbkyRE! INHEY-RHRAICIBIRN, or lahyl8, -6y PEN-L iRen 1@l QRMchdioahir dhG Tok'" ©-
[err] 15 the (Cs-Ca)cycIoalkenyl rmg must be di- or tri- substntuted
' Where R'isa cyclohexyl or cyclohexenyl nng the ring is preferably substltuted at the
_ 3- or 4-position, and more preferably at the 4- posmon
Where R’ isa cyclopentyl or cyclopentenyl rmg the ring is preferably substituted at
" the 3- -pasition.
20 In a preferred embodiment, R" is monosubstituted.

In a further preferred embodiment, R is disubstituted.

In a preferred embodiment, R' of the compound of the method is substituted by at
least one of R*C(0)0-, R¥*C(0)O-(C,-Cg)alkyl-, R2ON=, R*ON=(C,-C¢alkyl-, RRON=CR*(C,-
Cealkyl-, -NR}OR?), R*R°NS(0),-, R*R’NS(0),(C,-C¢)alkyl-, R*'S(O),R*N-, or R*S(0),RN(C,-

25  Cgylakyl-.

In a further preferred embodiment, R* of the compound of the method is substituted
by at feast one of R*C(0)O- or R*C{0)0-{C,-C;)alkyl-.

In a further preferred embodiment, R is substituted by at least one of R*C(O)O-.

In a further preferred embodiment, R' is substituted by at least one of R’C(Q)O-(C,-

30 Cglalkyl-.

in a further preferred embodiment, R’ of the compound of the method is substituted

by at least one of R2ON=, R?ON=(C,-C,)alkyl-, or R2ON=CR*(C,-Cg)alkyi-.

MmMIim



10 wherein nis 0, 1, 2 or 3, where such ((err])cycloal kyl ring or
(Cerr],)cycloal kenyl ring is substituted by hydroxy, ({er]r)alkoxy-,
aryl C[err])alk -OC(O (derr])alkyl. -0OC(Oaryl (C, - err])al kyl,
-0C(0) phenylw"r‘r@(%” (Clerr])al kyl-. aryl (Cerr])al kyl -, -srlr‘,CT”BCLO’O"Z‘J‘

-S(Cerr])alkyl, aryl(Cerr]- Ce)al kyl -S-[err] -NH2 -NH(C[ err])al kyl,
or aryl (C[err])al Kyl -HN-; then the ((JerrT)cycloal kyl ring or 15 the
(err])cycloal kenyl ring must be di- or tri-substituted.

Were Rlerr] is a cyclohexyl or cyclohexenyl ring, the ring is preferably
substituted at the Ina furthg? eq"(-.rrreér eRQ&J r%én?rh' oﬁﬁﬁg {Jﬂ?ﬁo‘ﬁnﬂﬁﬁgﬁw&%é’ sas[rbstt Qﬁea
4-position. v@ere Rlerr| i's a cyclopentyl or cyc\open tenyl
ring, the ringYiekess eresf BIONG: substituted at the 3-position. 20

In a preferred enbada fmhﬂr,preﬁ[ned Einbodimenn IR DEtHs icorhptufdlof the method is substituleB a
further pref erbg,gqegspm R[ err] is disubstituted. In a
preferred enbodi nent. T the conpound of the method is substituted
by at § east ofmea bt ir@ grrep @mpqdiment. (R’ of Be cpmaosng pf the methgdbis spibstitate |
[err] [err] [ ewyra least dnerof R*R2ES(0),CER'RINS(D),(C,-Colalkyl-, R*S{O),RNL, Ibr &R*§ (D, RARE -
preferred ean‘di nt R[err] of the conpound of the nethod is substi t ut ed
by at |east on& 0 err%ﬂs [err] : In a further preferred
embodi nent, R[er r] In & fughgs peefarred embasiment. R’ obibe ceprounst of teg mpthod is substituted | n
a further prebeariest erborisiamen-. Rlerr] is substituted by at | east one of

[err] 30 Cerr]) , P furt her refer e di nment
Rlerr] of the conp EAu%ng o Pt e et SSE‘Q ?nt'ﬁwrc’ld he m tb ddf‘ Sﬁr;%gg?done of
[ err] [err] oY F@eqs] one of R*S(0),R°N(C, -Cs)alkyl-

In a fuRhen pletEfred BMbdAINRINE IR Bkhe BEMILAEES ithe MRt i s@JstrtLtQ@

corrpound of t t by at |east one of [err]
In a further %ye ers?%%ohﬁﬁr%%}% ¢f§a%§[ err] of the conpound of the nethod is
substituted iy fuither ereferfed @mBodiment. &Y' fs]a (C5C,)cycloalkyl ring| an (Gi-Cs)sydidaikeny!

pref erred snbeAg, whedein elfiet the leydMalklihRg 60&RRAIRSGYIGHg IsREbsiRlcl 8 )tor'\esofs'\“@(@t)(bt uted

% & furtner I GERIE RNk RN, BB ORIl { AROBhod | <

substi t ut ed R‘RSNS(S%)z - RINSERHC oPwalieyt R*8(CHRN-0or R*S(O),RN(C{-@y)atkyEiheteiar R?,
preferred enbeelirrand RS 4 &'define@bbdvbe corrpound of the nmethod is substituted
by at |east one of [aef her ef erred, enbodi nent,

Rlerr] of the corrpouncfE 'Je? PrefprEed pEPRUg e }géstfn({g‘t ﬁbﬂf‘gﬂ yl ring or {Cs-Ce)cycloalkenyl

20  ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by one of R*C(0)O-,
R3*C(0)O-(C,-Ce)alkyl-, R2ON=, or R*S(0),R°N-; wherein R, R®, R* and R® are as defined
above.

In a preferred embodiment, R' is substituted by one of R3C(0)O- or R3C(0)O-(C,-
Ce)alkyl-.

25 In a further preferred embodiment, R' is substituted by one of R*C(0)O-.

In a further preferred embodiment, R' is substituted by one of R*C(0)0-(C,-C¢)alkyi-.

In a further preferred embodiment, R’ is substituted by one of R?ON=, R*ON=(C,-
Cs)alkyl-, or RZON=CR?(C,-C,)alkyl-.

in a further preferred embodiment, R' is substituted by one of R2ON=.

30 In a further preferred embodiment, R’ is substituted by one of -NR?(OR?).

In a further preferred embodiment, R' is substituted by one of R*RSNS(O),-,
R*RENS(0),(C,-Cy)alkyl-, R*S(O),R°N-, or R*S(O),RN(C,-C¢)alky!-.

In a further preferred embodiment, R' is substituted by one of R*S(O),RN-.

In a further preferred embodiment, R' is substituted by one of R*S{0),R°N(C,-

35 Cgalkyl-.



by at |east one of hydroxy((err])alky-. In a further
preferred enbodinent, Rerr] is a ((Jerr])cycloal kyl ring or N
(err])eycl oal kenyl 15 ring, wherein either the cycloal kyl ring or
cycl oal keny| WP substituted by one of [err] [ er PET/RO00Q28¢ o1 1 |
[err] [err] [err] [err] [err] or [err] wherein Rerr], R3,
and R err] are as defined above. -14- In a further preferred
enbodi ment, Rlerr] is a ((Jerr]cycloalkyl ring or (CJerr])cycl oal kenyl 20
ring, wherein either the cycloalkyl ring or cycloalkenyl ring is
substituted by one of [err err err] wherein Rerr
Rlerr], Rerr] and IR[aé‘yrfrTar %{Fférreélsen@@dnin .d? of he ca:B pd of the method is substity d a
preferred enbobl srent hydisk@C r§,)alkgl-.subst i t ut ed by one of [err] or [err]

Clerr])al kyl -. 25 e (0569 edfocFardayit &%Etn&ﬁtﬁﬁ;\g&{ sgsﬁmw ELS{TJSO i ment

substituted by one urt pre erre

Rlerr] is substmya'earisiragha o pidpe fprmula: In a further preferred
enbodi ment, Rler] is substituted by one g err] [err] Clerr])al kyl -

or [err] In a further pref. red nmbodi nent, Rlerr] is
substituted by one of [err] 30 ?/ urther preferred enbodi nent,
Rlerr] is sygbstituted by one of [err] In a further preferred
enbodi ment, R err] of [err] .[err] [err] or [err]
-Cerr])al k | -. drreHR RS EP%&%DQ r{eare preferred errbodl ment, Rerr] is

substitut ed by one %¥ CHeNR]. O. S, 8O, °'S°z In a further pref erred embodi nent,
Rlerr] is substit utrdalyor heafofimehthéd mafods ofthepridentihlelttion, R’ of the compoudD
00/ 56702 -14-

mula 1 is, preferably a group of the formul
In a further preq‘rerredp Thodi Tent .

errﬁa of the compound of the nethod is

substituted by one of hydroxy(C[err kyl -. The
(derr])heterocycl oal kyl substituent, whgn present on R err] of the
conmpound of formula 1, is preferabl¥.a(dgoup of the fornula:

-N  Z [err]

wherein mig as defined above, and Zis CH2, NR2, 0, SSQ, or S02.

For any of the aforv%igg%tslugsqﬁgdgﬂggr%d%govéﬁprresent |nvent|on Rl err] of

-the conpound preferably’a group of the for mul a:
whereinnis 0, 1, 0r 2;

wherein the dashed line indicates an optional double bond at that position.
In a further preferred embodiment, nis 0 or 1.
15 In a further preferred embodiment, n is 0; and the dashed line represents a double
bond at that position.
In a further preferred embodiment, n is 1.
in a further preferred embodiment, R' is substituted by =0, =NOH, CH,OH or
<OH
Me '
20  or a combination thereof.
in a further preferred embodiment, n is 0; R' is substituted by =NOH; and the dashed
line represents a double bond at that position.
in further preferred embodiment, n is 1; and R’ is substituted by =0, =NOH, CH,OH,
or

OH

<Me .

25
or a combination thereof.

F1 3 &



[err] 10 which is substituted as described above for Rerr];

wherein nis 0, 1, or 2; wherein the dashed line indicates an
opti onal -doubl e bond at that position. In a further preferred
embodi nent, WO0¥5§0%r 1. 15 In a further preferré’d:Té‘R%‘g ent, n
s 0; and the dashed line represents a double bond at that p05|t|on
In a further preferred enbodinent, n is 15 In a further
preferred enbodi nent, R err] is substituted by =0 =NOH, CH2COH or

OH Me 20 or a

conbi nati on t hereof na further preferred enbodi
0; R is substitut &t mB§eretempodipest #hr‘?é"ewggﬂfé*& p'esg”t veriien $oRRSEE 5‘?5'?"§St%[f"910ubl e
bond at that poshunaom.skin-lightening or pigmentatipniredutifeeffegive fraguntd a serrpdindisstectedn i s

1; agd Rl err] tom tsealpichrtistsh gty =O =NOH, CH20H, IVEor

((:](;lnbl nation thereof . 4-(2, 4-Dihydroxyphenyl)cyclohexancne; or a

- 15- 5 | #r(2a4{Dihyfrexypeshynytioetkanend gxintie et hod of t he present

i nvention conprises admpijehiyRi- tzngd,hydroxypr;egy,)@ycﬁw%go °§,K1|en | i ght eni ng or

pi gment ati on-reduci ng effective anpunt a conpound sel ect ed from

the group consisting of O-Benzyl-4-(2, 4- dlhydroxyphenyl)cyclohgfxacg\e oxime;

4- Di hydr oxyphenyl ) cycl o¢¢adinydexyphnyl)-2-cyclohexen-1-one; 4-( 2,

4- Di hydr oxyphenyl ) cycl ohexanp 1=k : O Met hyl -4- (2,
R S hen (5

4- di hydr oxyphenyl ) cycl o
4-di hydr oxi}/)phenyl ) cycl oPrédaPibyreoxgaeRy)-2-cyclohexen-1-one oxime;

(+)-3-(2,4-Dihydroxyphenyl)cyclohexanone oxime;
(+)-4-[3-(1-Piperazinyl)cyclohexyl]-1,3-benzenediol;
(+)-N-[3-(2,4-Dihydroxyphenyl)cyclohexyljmethanesulfonamide;
(1)-4-[3-(Hydroxymethyl)cyclohexyl}-1,3-benzenediol;

15 (+)-4-[3-(Hydroxyamino)cyclohexyl}-1,3-benzenediol;
cis / trans-4-[4-(Hydroxymethyl)cyclohexyl]-1,3-benzenediol;
cis / trans-4-(4-Hydroxy-4-methyicyclohexyl)-1,3-benzenediol;
(1)-O-Methyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
(1)-3-(2,4-Dihydroxyphenyl)-1-methyicyclohexanol;

20 {1)-O-Benzyl-3-(2,4-dihydroxyphenyl)cyclohexanone oxime;
3-(2,4-Dihydroxyphenyl)-2-cyclopentenone oxime;
(+)-3-(2,4-Dihydroxyphenyl)cyclopentanone;
(+)-3-(2,4-Dihydroxyphenyl)cyciopentanone oxime;

and a pharmaceutically acceptable salt thereof.

25 in a further preferred embodiment, the method of the present invention comprises
administering to a human a skin-lightening or pigmentation-reducing effective amount of a
compound selected from the group consisting of:

4 - (2, 4 - Dihydroxyphenyl) — 3 - cyclohexen — 1 — one;
cis /trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyciohexyljacetamide;

30 ¢is — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] — 1 - butanesulfonamide;
trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexylimethanesuffonamide;
cis = N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexyljmethanesulfonamide;

4 - [4 - (4 - Hydroxyphenyl)cyclohexyl] - 1, 3 ~ benzenediol;
cis / trans - Methy! [4 - (2, 4 - dihydroxyphenyl)cyclohexyllacetate;
35 trans - Methyl {4 - (2, 4 - dihydroxyphenyl)cyclohexyl]acetate;



. trans - Methyl [4 - (2,94

- di hydr oxyphenyl ) - 2- cycl ohexen-1 -one;
2, 4- Di hydr oxyphenyl ) cycl ohexanone; 10.
- Di hydr oxyphenyl ) - 2- cycl ohexen-1 -one oxi ne;
, 4- Dvayessaoey phenyl ) cycl ohexanone oxi ne; PCT/1B00/00286
-(1 -Piperazinyl)cycl ohexyl]-1 , 3-benzenedi ol ;
- (2, 4- D hydr oxyphenyl ) cycl ohexyl }'¥et hanesul f onani de;
- (Hydr oxymet hyl ) cycl ohexyl]-1 , 3-benzenedi ol ; 15
- (Hydr oxyam no) cycl ohexyl j - 1, 3- benzenedi ol ;

3-
-4-
N
-4-
4-
BB SR L AU RTE R v
one e Met 2y|Di 3-(2,4-ci hydnmg(p@%ﬁfmﬁowﬁg@nb?wbﬁww
ydr oxypheny. 2.4 droky¥henPitGeisHaacetic)acid;

AR £ 2 A e

3-(2, 4-Bi hydr OXypher‘ty‘d/)fﬁr)SGI[@@enbnyumxephenyl)cyclohexyl]aceton|tnle.

pha?m(a?:eﬁt ch?/?;ogggggtn% /)' g 4OPxe(EtAmgﬁy'ﬁ§d’dﬁgxy” i benzleﬁ&g)l further preferred
enbodi ment, the nethod (é)f‘4 (t3Hé)'fbP’é%VéHFe"V'?TVé'H?WZS’I‘FdEbrrpr| ses

admini stering to a hungg. 33(2algmuﬂok,ghér@lwyﬂgne%neaar@mﬂat| on-reduci ng
effective anount of a 1. consi sting of:

372, "B nyar oxyprighy s SReRRRer AT E ol el Sl

cis/ trang - N - [4 - (£)23-(24- mhyﬂlokvpm&welﬂ’ehworwmc@mewmqeacet am de; 30

cis - N- (4 - (2 4 - (g{u# W Axg"g ygyﬁwbgnzenéa“panesulfonam de;
r Ox

trans - N- [4 - hexy met hanesul f onani de;
cis - N- (4 - (2 4 - (ﬂ-ﬂfrgﬁd%ﬁv 87195‘ °6Pf%( P‘F'ﬁ\gfhanesul f onami de;

. 4_ - } 4t - (4 - %?rhorYEZt%ﬂéﬁh XA O hyfRyanklyl)cycbhexd) 4- (mmemmd)behz]pate ot -
i - CIS ltrans. - acet at e:
trgngdl4§zé ;&}xﬁéﬁgﬁy?ggﬁg%%q £,

acet at e; WO

00156702 15 trans-4-(2,4- Dlhydroxyphenyl)cyclo exyl ethylcarbama e;

" PCT/ | BOOY 00286 trans-4-(24 D|hydroxyphenyl)cyclohexyl ‘cyclohexylcarbamate; -16-

e e
cis - [4- (2, 4- D hywe*ﬂmn@wrwemyaﬁ@mxy'éé@?w"a@fed
cis /trans - ( - (2, %ans O)- (zymmmfmﬁiﬁwy))@ylomexﬁe)eyﬁﬂpaxometh;dbeaznaté; 5
R A i et e
trans —4 - (2, 4 ihydroxypheny cyclohexyl 4 - methylbenzoate;
trans - 4 - {2, 4 - Dihydroxyphenyl)cyclohexyl 4 — chlorobenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyciohexyl 3,4 — dimethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 — dichlorobenzoate;
25 trans-4-[4-(Phenylsulfanyl)cyclohexyl)-1,3-benzenediol;
trans - 4-{4 - (Phenylsulfonyt)cyclohexyl] - 1, 3 — benzenediol;
{4-(2,4-Dihydroxyphenyl)cyclohexyljmethy! propionate;
ethyl 4 — (2, 4 — dihydroxyphenyl) — 1 - hydroxycyclohexane carboxylate;
cis / trans - 4- [4-(hydroxyamino)cyclohexyl}-1,3 — benzenediol;
30 trans - 4-[4-(methoxyamino)cyclohexyl]-1,3 — benzenediol;
and a pharmaceutically acceptable salt thereof.
in a preferred embodiment, the skin-lightening or pigmentation-reducing effective
amount of a compound of the method of the present invention is a tyrosinase-inhibiting

effective amount of the compound.
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()-4-(3,3-Difl.uorocycl ohexyl)-1 , 3- benzenedi ol ;

()-3-(2, 4- D hydr oxypheanyl ) cycl ohexan ecar onam de; o g 10
-3-(2,4-Di h drox phenyl y) - N- hydr oxycycl ohexanecar boxam de;

8 3- 22, 4- %94 henyl ) - N-et hyl cycl ohexanecar boxami de; PCT/IB00/00286

()-4-[3- Hydroxy 3 (hydr oxynet hyl ) cycl ohex - 1 , 3-benzenedi ol ;

()-N-[3-(2, 4-di hydr oxyphenyl ) cycl ohexyl ] d et am de .

trans-4-(2, 4- D hydroxyphenyl ) cycl ohexyl) 4-(di methyl am no)benzoat e;

cis/ trans - 4-(2,4-D hydroxyphenyl ) cycl ohexanecar boxylic acid; 15

trans-4-(2, 4-D hydr t

trans- 4- gZ, 4- hy r‘lﬁég@ gﬂ.}( g&ﬁg Q{%ﬁé&rude@ r}f{etth P |ar(|:ngtlgnﬂ éeranase in a human in

trans - 4-(2, 4‘95%/‘?{)561’ gﬁWB"é%?WFQ tp-seid rht'mﬁm lytopinzsednbiting effective

trans-4-(2, 4- %ydrﬁxyrﬂomagdnhicgeﬁcﬁbeﬂ?hh ha4rrof‘1!; L&Zé Cﬂatﬁiﬂ&?lai &sed ll’E han?' bof theate

trans - 4-(2, - Db ohex - trifluoronethyl benzo ;

50 ( a?‘oremteJ?\X%&%%Xd%%?@é’ r)e%%?m\éfn?o hydr oxyphenyl ) cycl ohexyl 4 -

met hoxybenzﬁ) ate: The present invention further provida:y tapical gr2trangdermal pharmaceutical

Di hydr OXyphenwbhﬁdﬁméﬂmﬁealﬂmﬂt dTEI? hﬁénﬁ%&@@éoﬁer such as psonasgi céermatutus or acne, L [ @NS
- 4 - 2 4 - h ¢l o 18X robenzo

trans ( (2 Phof ke %)%g"él Pfg‘%ngr fé1 BFR%Ne aé’%irmacﬂ‘f'??g“[ SPGB

trans - 4 - ( Zmd a W%‘meﬁeﬁyﬂ"}i@ymfeInée(lyihcestmlly-accbp(dble(saloibenam‘oadee 25
trans-4-[ 4- ( Phiieay siuhd amighaishddoghameedutical corfoolifdhg RS SHbsent invention, which
trans - 4- {0 Pten %If?%aﬁ%%( cl.ohex ?4{? 1, 3 - benzenedi ol;

[ 4(2, 4- Di hydr 5>Tyu 'sr?y?cfv Ve i" ‘Fef'y &8 onat e:

et hyI 4 - (2, 4 - dvenyebedinygiiemipitier provides amettipdof yreatiod ioteexraivey dsardesxgukiat e;

cis ltrans - 4 pkéhaémwemwadma?@h Q,vglrgéb%ydf]:re&.gg:) gg“rﬁﬁrf,‘eyﬁ%?" i:orﬁp%gnga
- onex -
tpL:prsmceﬁt |[ f:lal(a T ?Sﬁgéc %’I e éﬁ”L?fla compound of formuta | of 3 Rhefsrags-Eitabied

enbodi nent, t Iﬁeoeetklrkn Sél"l tsineob rvisedgin @ny pfi terefatemeritioned maxthods pighee prbsnt invetion,

amount of & cwm@mﬁdmaéeffeaﬁembémﬁgis&ﬁa.&d?a“ererfcgﬁo%ﬁ invention is a

nt of the conpound.
a{rl(i)il nase-i nhi bi t ]I' egpresent mventlon ?urtker prov%gs?g use of any of the comgounds used in any of

the aforementioned methods of the present invention, or any of the compounds used in any of
the aforementioned pharmaceutical compositions of the present invention, to prepare a
medicament useful in lightening skin or reducing pigmentation of skin in a human.

20 The term "alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties ar combinations
thereof. Any substituents or functional groups on the alkyl group, as indicated herein, can be
substituted anywhere on the alkyl group.

The term “aryl”, as used herein, refers to phenyl or naphthy! optionally substituted with

256  one or more substituents, preferably from zero to two substituents, independently selected
from halogen, OH, (C,-C¢)alkyl, (C,-C;) alkoxy, amino, {C,-Ce)alkylamino, di-((C,-
C;)alkyl))amino, nitro, cyano and trifluoromethyl. Any substituents or functional groups on the
aryl group, as indicated herein, can be substituted anywhere on the aryl group.

The term "one or more substituents”, as used herein, refers to a number of substituents

30  that equals from one to the maximum number of substituents possible based on the number of
available bonding sites.

The “halo”, as used herein, refers to halogen and, unless otherwise indicated, includes
chioro, fluoro, bromo and iodo.
The term “acyl”, as used herein, unless otherwise indicated, includes a radical of the

35  general formula RCO wherein R is alkyl, alkoxy, aryl, arylalkyl, or arylalkyloxy and the terms
“alkyl” or “aryl” are as defined above.
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The present invention further provides a nethod of inhibitin tyr05| nase in
a human in WOO00567@ced of said treatnent, conprising adnm nPSTERVAYSE o said
human a tyrosinase-inhibiting effective anount of a conpound

sel ected from anong the conpounds used i rl8any of the af orenent i oned
nmet hods of the present invention. 5 .The present invention
further provides a topical or transder mal phar maceuti cal - conposition
for the treatnent of anlnflamrator di so sor|a§|s dermatitis
or acne, or BRI et ‘r‘ﬁ?ﬁ ergy '"ﬁllél%ﬁrqﬁc?" g'quﬁs FRMART 5@ HPPSi ng a

phar maceut i cal ébpveaccept abl e carrier, and an amount of a compound of

formula I, or a ph%”@gﬁé{érb&ab&m %Gﬁmé?ibtlle?elﬁar%rs tb%r%ﬂémyl l*l§u‘°aFk/drofuran , 1N
any of the af or enent | one har maceut | c itio resen

i nvention, V\/m gipydrofuganyl, Ff?pyraé‘y'ef”f'@é’{' |tV%°yfgﬁwT ?@’EQPV'nQ’“@WJ: hrn Vegrdsy or

condi tion. chromenyl,  isoxdiviidinyl, e $.8+akazoliduSit | Bothibzelidinyer 1.pthizwslidies-yin et hod of
treating i nf ! %ﬁp&g&.@@& i %%qg.an 1 ﬁu&,tendmyl m.oaavmr@r h 2%dtrsnyadmlBRELL § 8 OF
acne, or a net

treatin andruff, In
adni ni st eri ng FEHRMNEPHRIHEN ‘g‘f‘? éﬁ’r‘ﬁd‘i‘ﬁaz'@f' a'“@?ﬂ?ff%nd 2(5?‘2‘?’@%?‘%21' of3a
phar maceut i cal teyahydrodiazina ey egrbigidloazepiayl, tpipetaging ahromerg dett.n Caenyf apdinatyhgkill in

af or enent | onedy 05! 0o (2 HBIGHER 41848 1L IORetobB coaivRaREPH R 2

effective in treating such Eé?sorﬁ%r or cond he present
i nventi on f‘?lrtW”ﬁPB\PIH‘é’é‘g’aaN%‘@eﬂ)?e"ﬁ?ﬂp"b‘f’“ﬁ’ﬁ@sﬂﬂﬁpounds used in any of
t he af orenenti oned (OpCHidtisoanfl, wike (xee Serdn, irsferentdifomi, trenylamiazayi, pyreolyl,

~ conpounds us edi?d In%zglplyoxgio g] |soxazoI)Il rﬁ?"d%i ‘i}faf‘dv? ‘fﬁtrhfb@? %lm WL%&@ILI 1,24-

conposi tions o , %f meént usef ul
in Iightening ‘§‘R‘i"‘l’1’-°'é5' 112é*d’diq'¥ﬂy'p? Eyﬁ'ﬂ\’?f"é‘f"l‘ybn th@ﬂﬁquh r24-thigsigept. payov!,
The term "al kyﬁynmndﬂ,s pytsargl, hpgtidazinyg, URk-ersEnyOt h23-waseyl, | hals-ciadirgll, pyrazoiblades

saturated ;5 @P\‘.ﬁ*o@r&t p@Y@WPS@rYnW@?%ﬁ%Ur&ﬁJI ﬁ*p?r%}ﬁh g)gtﬁ}r.::pgg“él 5 anched

or cyclic noi e o i nat 1‘% nt's or
functional gr dhigENYHO-pYReingt-Ky | PEFROUTRY! aRENFATiRZOEL cRP™ W@?‘W deisprazolyl,
substitut ed ansenkveidazoRin tidnaphtehyy: | isahiapaghthenyl, benzofuranyl, isobefilnmurdrgk neolhdolyl ", as

used herein, ﬁJo@f sinéoﬁlrgh WLOI)P r |S(Qﬁtﬁm h)fumo@pt ﬂh@ﬂﬁ& rllyy Mﬁn\y‘ %mzowly‘ h 25

one or nore substituents, ? erab substi tuents

i ndependent | y ReRToX A ete- ‘one's ?’?'W‘ﬂ‘ I"BE)"EW W"querft@d ’%TﬁFW‘F“”‘(‘ﬁa"dﬁ

- al koxy, anmmo,Cdheterotijoalki yhgmtande tohough(aCEarbon atom oGhioaghky hijrdgenihetegoateit 1 o,
cyano and trifldiqr dpgg;ﬁ;,@yl Any substituents or functional groups on the

aryl group, as indicated herein, can be substituted anywhere on the aryl
group. Compotinds; of fofuis, [ RRY FPniaiR PITaISEHRTE PR fhsfeiere may exish Dgiferent of n,
refers to a numbeibmefc sndbdibstérermnrtic f@0s. t Tat inventien elftesom eheplcal tsbreerstaxi mum

nunber of sub Ssﬁéréo'ié@ﬂ&é aﬂpﬁﬁbrpér@ orb(ﬁ§ S'd#npgurhd& Bﬁorﬂ'ﬂﬁh eSnd c?!Extures therecﬁ-va"ﬂh lt@Qll €
bonding site refers to hal ogen

and, unl es§5 ot"r’i‘@’mﬂf"é’gcal ??B\p?fﬁ'?’ésda“dl"??gp%o‘gé'eatme"t def@ﬁ‘fﬁbr%e that GQIFIR O HPRMo and

i 0do. them, respéElmelyt erm "acyl ", as used herein, unless otherw se

i lnckii fat eldk i ncl ude%omraaddsqg#neefabavb %:sé%cmdgeceﬂﬁ@hdsd%mai 8 S ueplafel smnl E : S
gr y a;, yla g}(g’ 2{§ %@qt hﬁb%'e QUB%;% hyd?orgenagmon or Xther a om%sl re]:re rcgplacezdt t?y lsrgtsopes thereof. y

Such compounds may be useful as research and diagnostic tools in metabolism
30 pharmacokinetic studies and in binding assays.

The present invention also relates to the pharmaceutically acceptable acid addition and
base salts of any of the aforementioned compounds of formula I. The acids which are used to
prepare the: pharmaceutically acceptable acid addition salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition salts, i.e., saits

35 containing pharmacologically acceptable anions, such as the hydrochloride, hydrobromide,

hydroiodide, nitrate, sulfate, bisulfate. phosphate, acid phosphate, acetate, laclate, citrate, acid
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The term "acyl oxy", as used herein, includes 0-acyl groups wherein "acyl"

is as define above. (C2-C, )Fbterocycloalk | , when used
herein, ref e&go?%“?fyrrol i di nyl, tetrahydrofuranyl, diRGrABeYRseny | |

t et rahydr opyranyl, pyranyl, thlopyranyl a2|r|d|nyl oxi ranyl ,

nmet hyl enedi oxyl, 5 chronenyl |soxai%lld|nyl 1, 3-oxazol i di n- 3-yl,

i sot hi azolidinyl, 1,3-thiazo|idin 3-yl, 1,2- . pyrazolidin-2-y|,

1, 3-pyrazolidin-1-yl, piperidinyl, thionnrpholinyl

1, 2-tetrahydr 2 , t r

tet r ahydr ot hi gg?%i%ﬁgtf b%hvatel sgccmate1 ma’egtg Lﬁigrxgaﬁhgir g‘él gazc?'h 42 tfenzoaT 3-

t et r ahydr odi aEFWa'fs%Vy"atec @E“F%?V@Pﬂ%lz‘??meﬁfﬂ“'fmﬁfa p%f%ﬂ?“eﬁwmat‘t HFQ)P{WFE ietc. One
of ordi nary skitinlethylene-bis-(2-hydrbig-3aaphtiwiate)) sarsder st and that t he connecti on of
said (C2-Cqg)heterocycloal kyl phifedBichsio %W\‘é%eﬁn carbon atom or

t hrough a nltrogen het er oat o

( C2- C9) Het &r oar y| , ThRIFEMPANSETIOf{ePWia h May B¢ giegarecdast dasqrbed inHhesfaydwingtredetiorol vl |

pyr azol ?/I 3 scheméﬁﬂv‘dhisaﬁs@lbw Unlé@é&ﬂiﬁhMée, mdréia@@ﬁni@rll W2, RIPB, 'R9|Z§é bnd $tr|rul:ti%%p| yl,
tetrazoly E‘ﬁﬂz , xadi azol y

.2, 3- oxadi azo qu %%reg&ioﬁs& ?‘gég dadzsgu% on E'a'éélo ia ecﬁsgf?ﬂeg poovs.

, 2, 4- thladlazolyl pyridyl, pyrlnldyl pyrazi nyl, pyridazinyl,

1,2,4-triaziny|, 1,2,3-triaziny|, 1,3,5-triaziny|, pyrazolo[3,4- i 5
b] pyridinyl, cinnotinyl, pteridinyl, purinyl, 6,7-dihydro-5H Cl]pyridinyl,

benzopbJt hi ophenyl, 5, 6, 7, 8-t etrahydro-quinolin-3-yl,
benzoxazol yl , benzothi azol yl, benzi sothi azolyl, benzi soxazolyl,
benzi m dazol yl, thianapht henyl, isothianaphthenyl, benzofuranyl,

i sobenzof uranyl, isoindolyl, i ndol yl, indolizinyl, indazolyl,

i soqui nolyl, quinolyl, phthal azi nyl, quinoxalinyl, quinazolinyl,
benzoxazinyl, etc. One of ordinary skill in the art will understand that
t he connection of said (C2- 20 C, ) heterocycl oal kyl rings can be through a
carbon atom or through a nitrogen heteroatom wher e possi bl e.
Compounds of fornmula I may contain chiral centers and therefore nay exi st
in different enantiomeric and diastereoneric forms. This invention
relates to all optical isomers, stereoi somers and tautoners of the

conpounds of formula 1, and m xtures thereof, and to all 25

phar maceuti cal conpositions and net hods of treatnent defined above that
contain or enploy them respectively. Formula |, as
defi ned above, also includes conmpounds identical to those depicted but

for the fact that one or nore hydrogen, carbon or other atons are repl aced
by i sotopes thereof. Such conpounds may be useful as research and

di agnostic tools in metabolism 30 phar macoki neti ¢ studies and i n binding
assays. The present invention also relates to the
pharmaceutically acceptable acid addition and base salts of any of
the af orenenti oned conpounds of fornula 1. The acids which are used to
prepare the pharnaceutically acceptable acid addition salts of the

af orenenti oned base conpounds of this invention are those which form
non-toxic acid addition salts, i.e., salts 35 containing

phar macol ogi cal | y acceptabl e ani ons, such as the hydrochl ori de,

hydr obr om de, hydroi odi de, nitrate, sulfate, bisulfate. phosphate,
aci d phosphate, acetate, laclate, citrate, acid
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citrate,- tartrate, bitartrate, succinate, nmaleate, fumarate, gluconate,
sacchar at e, wexewsene e, met hanesul f onat e, et hanesul f onatRCT/IB00/00286
benzenesul fonat e, p-toluenesul fonate and panoate (i.e., 1,1

- met hyl ene- bi s- (2- hydr oxy- 3- napht hoat e) y20sal t s.

Det ai | ed Description of the Invention 5 . The compounds of fornul a
| rmay be prepared as described in the foI | owi ng reaction schenes and

di scussi on. Unl ess otherw se indi cate R2, R3, R4, R, Z, and
structural formula I in the reactl rres and di scussmn that follow

are as defined above. WO 00/ 567 B(OH),
PCTI | BOO 00286 O@@ ——-’20- /(:{chems 1
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- 28- Y, Y[err], Y[err] shown in the schenes above each

i ndependent | ents any of the vari ous substituents on Rlerr] as
defi ned abové’({&%ﬁgdr ogen as appropriate. ReREHIBAM00ZMhenes 1
through 12 illustrate various nethods of gynthesizing conpounds of
formula 1. PGrefers to a protecting grod%' ~Referring to

Scheme 1, conpounds of formula (2) can be formed-by protecting
comercially avail abl e 4-bronoresorcinol (1). A suitable protecting group

such as met hoxynmet hyl (MOM) can &geih4oduced by conventional nethods
that are well known to those skiTTed in the art. For exanple,

al kyl ati on of 4-bronoresofjci noI can cur witht equi wal ents of

met hoxynmet hyl chl oride i ¥t esen Tsdi | sopr Neri ne inja halogenat ed
10 solvent at about 0[ to roo nperatur Conmpounds
of general fornula (3) e obtai Wsi ng co ti onal ne k. For
exanpl e, the reaction or“O ounds © éorrrula(@ Wwith n-butylllithiumin

t he presence of ' -tetranet hyl et hyl dnedi amine in & suitable

sol vent such as tetrahydr(3 uran, folFdwed %) quenchings) th
triisopropyl borate and h dronS|ng i th aqueous acid, can yield 15
conmpounds of formula (3). Compounds of general formula (5) can
be obt ai ned using convent) onal nethog@s. For exanpl e, the treatnent of
conpounds of formula koM th triphenyl phosphi ney,and bromne in a

chl ori nat ed solv t wl il d conpg nd of for 5). Co ound (4) where
n=1is ciall vai_l abl e i ch, 9ee W . 20
Conpounds of fo 3] (6 be obed‘by"'re g €erpo of formul a
(3) with Qunds 4 for mul a_P®) "under Su i"* couplin dndi ti ons.

For exanpl e, thUuzukl \__/ react'iép_r)
52)

can be c4drr¥ed out usifg pall adi um

O
tetrakis (triphgyyl phospgh )ne) pal |l a m (five no percent) sodi um
carbonate (two equival ents) and hedfting in a s abl e sol veRf) system (e.g.,
di met hoxyet hane/ wat er) at about 80[err]C. Conversion of conpounds of
formula (6) to 25 conmpounds of for mgkmen{ed)z Can occur under standard
reduci ng conditions, such as, e.g., ~ _ hydrogen gas and'a nmet al cat al yst

such as rhodi um on alfuni na, at about rdom tenperature and at nospheric

pressure. Deprotect] of conpounds o Yula (6) ol" pder suitabl e
conditions, e.g., W @ the protectin up is MOM he 9 at 50[err]Cin
met hanol with acidi o Dowex, gives j:'rpounds of formya»l where Rlerr]

: (7(3 o (9) can be

der standard co Ions to yield Fésp crnols of

formula | where R i's substituted h =NOR[ err]. xarrpl e, heating

conmpounds of fornul a (7) in a suitable solvent (e.g], ethanol) at

about 80C with the r€88ired hydroxyl ar(gg hydr ochl oPP@e salt and
rmul a

triethylanine yiel d§®™®he anal ogues of Corrpour@é of formul a

further derivati sed

| where R err] is substituted with N err] ca be prepared from conpounds
of formula | where Rerr]
Yl
OPG
oPG
(61)
OPG

5 (60)



35 is substituted with =NOR2 by a reduction under standard reaction
conditions, e.g., sodium cyanobor ohydride in acetic acid at or about
room t enper at ure. '

- 29- WOO0U/56702  Conpounds of fornula (8) can be furtHeYBI¥%RPat i sed
under standard conditions to yield resorcinols of formula |I where
Rlerr] is disubstituted with fluoro. For-2&xanple, treating conpounds
of formula (8) with diethylam nosulfur trifluori-de in a suitable solvent,
e.g. di met hoxyet hane, after suitable deprotection, would gi ve

anal ogues of formnul Referrin 0 s of
the general formnul aYa(Y_!L' %wn 'Q\lé e chemes Jbgve eac lgdgpeﬁggﬁg?ep?eg?ngsl n USI ng
convent i onal n@tlh@(#sbs(ltsﬁms, onR' gs f,’ef®dcﬁl?b‘fee°féwdfa€leﬂ,as apaPriatg, Chem Soc.

Perkin Trans. 1, 14&adion C’sumﬂééndStheﬁugﬁ of2Milérale] LarioGe Mmdbd® bitabyagdsiingom t he
reaction of n-butyllithiumin the

presence of N, ‘Nme"N-sn&?”mﬂalng 'Sf%@ %?/?rgéa%%f;grﬁe%l anine in an ethereal
sol vent, fo%lowed [Refaring taddiemeoh agmpeunddspisrmde ¢3) ceO beffermedba Araterfing

Dehydr at ion Ofcoﬁﬂﬁ%“w Q@Saile Tadromdrasofcihd) (YA sGitaBIB dﬁ’ﬁtdctnﬁ@ bl QRS af. 0. ,

Appar atus T TR B ah 6 Sauske B boryenf b Bt BOLTPYAR €
sol vent (e.qg. tth@ISumde@l theyare| B esamps w@itdistionf of fAcrameregorcinol can dcRy with two

Hydr ogenati on é&l}d&éntss&f%ﬁ\%{ﬁeﬁQWﬂoﬁdeQﬁ&e pfosBhce ofl@isbHiop4 e e hdiksnad
pal | adi um on anol yi el ds conpounds of the general

formula (1Y. ﬂWS‘taé’B‘fto(@nm{ﬂ‘fﬂ‘é‘?mpf? Ui tabl e conditions yields resorcinols
of formula | wher e Ganeeuntis of generdhiormiula tShehniie ohtaingd Ysing ponventional m@herso fipds  of

formila (14) Céigmgh@ the! Feabih ofl€dri B@'fdk%@d)rerﬂ&i?i) vﬁ&r@%ﬁfrﬂru&otﬂdhé regsacé Qf yield
resorci nols of ere err,

Ly
exanpl e, heat |'Y|6(R’ tetmm&@%@iﬁ? "ote 4"3 si*f‘lﬁ%% ?&'ﬁr)t SF‘?% 5 t%"i?F’fdé"rSLf@ §°(9?"(’/e(5'nt
(e.g., ethanolby adenctinguiitt8@fisapmyC baratch anhdyerelyaiior with aqueous fepidr oxry lyieldi ne
hydrochl orjgle 3abdunad st bnbiglidyy! am ne yi el ds anal ogues of for mula 1. Further

20 reduction under_standard con itio d co farmul a 1,
where Rlerr] is °mp§ﬂg ?P?'l?faé "W' ﬁfﬁ\ﬁ%@f%&‘ﬁﬁgﬂﬁ%‘é’ ?" 'BFtﬁ?ﬁsag ?14) can
al so be repr otexanpiel theittehtmantofomaings of formula () witetsiphenyjphgsrbing ardikrpmingin a

tert-butyl di Mehighdatdd! ébiveMrWile'&te@tc%ﬂ'Q&l’nds lof &ShLI® NS)C 0 BEMBduAN $4)twhed B is
conmpounds of fornu ounds of fornmula (15) can be

further deri vaff’i"g'g'ﬁ'al}'sﬁvﬂ?@b'g%%’%N&w“}uéﬁecw condi tions. For exanpl e,
met hyl enat 2on usi n§oepouagsnf tvpm'aa&ﬁ)acaMPPPtg"% lereayﬁrelcernmmm@ﬂa)(ﬁ) with

formula (16), cemgeundst Bfeﬁﬁnwgs) Qﬁdelmumkt Eéupmewh.mesma@kmebnm%kw th
potassium t - dr of ur an)

at a tenperatd F%’t'%‘e‘i’aﬂéﬁ ﬁa"'efEﬂ“ QYSPP @a'lfﬁ'amd%aﬁ'? ft@%e"y'pgoqu?%}i’ 7"8‘&@% mf’ Re
addi ti on of a pewsapbaeriimpdartioosterivaequivBipntql dnd heatiag i acaymmmbrsnt@fstefﬂo(erml a

(16). wa&&wwﬂknampras |a9<5ht teecs Ongutslen of ctue;sdmsaof( Hhudineleto
st andar d C?{]dl b orbs @ f? 8) ca ocrcgrbor{‘dart Ltgnrlihrd redt%m con so%ngls Of fOI‘ mul a
(17), and r (REP° 8?5 8fa o} hg SUi Vab) & condi Prons SSuch

pyri di ni um di dwerogentoes ard ajmﬁdtchiylw@rlm rﬂ@'uat ory aeming; em?etrta«eqm empeptyres
conpounds of faa4 mMoaprleacﬁAressGe Wcrﬂéf doMpélabsiof (fdrhlia Q8br ) Uni@at@IeW t h an
S‘L,t( ;ls SPL%mC g? 58?1%‘[055 te 8 w?eth\ pro?ec?ng grourﬂtls I(dSMghéatlr%Ca?%&eer} metnanopwuth%rc%sence of
Dowex, gives compounds of formula | where R' is substituted with =O (7}, (9). Compounds of
30 formula (7) or {9) can be further derivatised under standard conditions to yield resorcinols of
farmula | where R' is substituted with =NOR?. For example, heating compounds of formula
(7) in a suitable solvent (e.g., ethanol) at about B0°C with the required hydroxylamine
hydrochloride salt and triethylamine yields the analogues of formula I. Compounds of formula
I where R' is substituted with NHOR? can be prepared from compounds of formula | where R!
35 is substituted with =NOR? by a reduction under standard reaction conditions, e.g., sodium

cyanaoborohydride in acetic acid at or about room temperature.



conpounds of formula | where R err] is substituted with an ether group
after suitable deprotection 35 has taken place, e.g. when the protecting
group is-tert-butyldinethylsilyl. tetrabutyl anmoni um fluoride in

t et r ahydr of u&P08&H2 be used. Alternatively, conpounds of fOPFR/BA0/P02%9 can
al so be WO 00/ 56702

- 30- esterified under standard conditions. e. g. treatnent with an
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condi ti ons_can | ve treatl ng oun a base
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protecting grdUPpLat A% o I'feaB‘EF”bB(/|"1?f5‘§"’lpﬁe“é"ﬂf8f§%h°5‘f’ms'PJP’F‘Fe Witht petasgip . ¢ Sone
exanpl es bofoxigalio la suitahip selvers(eqf, tetraimydifugan) atartemperdtuts bérmeand-78°0 abe tree 3.
Conver si on of f&lgmmgéadaftlon of a can%J?iU lof"‘fm(n;lul‘f’a) (1%}%|IPQQ?MQ§ndeof Io%ula J1§) I may
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sequent conversion to compounds of formula (18) under standard conditions, e.g.

30  hydroboration, to give compounds of formula (17), and further oxidation using suitable
conditions, such as pyridinium dichromate in dimethylformamide at room temperature, gives
compounds of formula (18). Compounds of formula (17) can be treated with an alky! bromide
in a suitable solvent (e.g., acetone) in the presence of potassium carbonate to yield
compounds of formula | where R' Is substituted with an ether group after suitable deprotection

35 has taken place, e.g. when the protecting group is tert-butyldimethylsilyl, tetrabutylammonium
fluoride in tetrahydrofuran can be used. Alternatively, compounds of formula (17) can also be



standard conditions, e.g., sodium borohydride in ethanol. Further
derivitisation can occur, e.qg. using chem stry described el sewhere in
this docunent, to give conpounds of fornmula | where 35 Y[err] may be

al kyl, acyl WR0086W4r bonyl ami no. | n exanpl es where protect iBJ1GPRPS have

been used, suitable deprotection wll be required to yield conpounds
of fornmula 1. WD 00/ 56702 -30-
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(31) can be formed under conditions nown to ealnthe
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Conversion of compounds of formula (14) to ¢ mpounds of formula | may involve the

30 need to use protecting groups that will be obvious to those of skill in the art. Some examples
of such compounds of formula | are illustrated in Scheme 3. Conversion of compounds of
formula (15) to compaunds of formula | may involve the reduction of the ketone moiety under
standard conditions, e.g., sodium borohydride in ethanol. Further derivitisation can occur, e.g.
using chemistry described elsewhere in this document, to give compounds of formula | where

35 Y may be alkyl, acyl or a carbonylamino. In examples where protecting groups have been

used, suitable deprotection will be required to yield compounds of formula 1.
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substituted wth a nitrogen-containing heterocycle. Referring
to Schenme 8, conpounds of general formula (33) can be obtained using 35
conventional methods. For exanple, the reaction of conpounds of fornula (2)

with n- WR#PSH8P3 t hi um in the presence of PCT/IB00/00286 _
NN, N: N -tetranet hyl et hyl enediam ne in a sgiitable solvent such VO
00/ 56702 - 32- as
tetrahydrofuran, followed by quenching with ketone (:32) (comrercially
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114: 5445); or Referring tte Spheimel & eoppeunds obformiila 29y can beehtaingd by reacting
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etrahedrop, Lett.. : . “Su yl atjn ents are conmercjal
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i nstance, alkylation of, co unds. foroul a (37) under condi tigps of
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the art and, as de%%&'ml%g go §c!h¢sane1e .e go?np'o@nd% Q# fgrmula (31) can be formed under conditions
30  well known to those skilled in the art. Treatment of compounds (6) or (8) with an amine, such
as piperidine, in a suitable solvent (e.g., dichloroethane) and a reducing agent such as sodium
triacetoxyborohydride, followed by deprotection will yield compounds of formula | where R' is
substituted with a nitrogen-containing heteracycle,
Referring to Scheme 8, compounds of general formula (33) can be obtained using
35 conventional methods. For example, the reaction of compounds of formula (2) with n-

butyllithium in the presence of N,N,N’,N'-tetramethylethylenediamine in a suitable solvent such



docunent, followed by renoval of the carbonyl protecting group under

standard conditi ons, e.g., aqueous hydrochloric acid at about 0OC'to
50[err] G would yield conmpounds of formnul ae (40), (46), and (49). 35
Conpounds ofW@e¥5i2a (37) can al so be protected with a suiYGKIBEV/HR¥ ect i ng
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protecting group under standard 00/ 56702
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30 previously described, would yield compounds of formula (45). Further alkylation or functional
group manipulation known to those of skill in the art and, as described elsewhere in this
document, followed by removal of the carbonyl protecting group under standard conditions,
e.g., agueous hydrochloric acid at about 0°C to 50°C, would yield compounds of formulae
(40), (46), and (49).
35 Compounds of formula (37) can also be protected with a suitable protecting group,
e.g.. ethylenedithio ketal, and after removal of the ketal protecting group under standard
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The compounds of formula | that are basic in nature are capable of forming a wide

30 variety of different salts with various inorganic and organic acids. Although such salts must be
pharmaceutically acceptable for administration to animals, it is often desirable in practice to
initially isolate a compound of formula | from the reaction mixture as a pharmaceutically
unacceptable salt and then simply convert the latter back to the free base compound by
treatment with an alkaline reagent and subsequently convert the latter free base to a

35 pharmaceutically acceptable acid addition salt. The acid addition salts of the active base

compounds of this invention are readily prepared by treating the base compound with a
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i ke. 30 amount of each dose administered, and specific intervals between doses of the active

compound will depend upon the particular active compound employed, the condition of the
patient being treated, and the nature and severity of the disorder or condition being treated.
Preferably, the active compound is administered in an amount and at an interval that results in
the desired treatment of or improvement in the disorder or condition being treated.

35 An active compound used in the present invention can also be used in combination

with sun screens (UVA or UVB blockers) to prevent repigmentation, to protect against sun or
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30 Examples of vehicles for application of the active compounds of this invention include
an aqueous or water-alcohol solution, an emulsion of the oli-in-water or water-in-oil type, an
emulsified gel, or a two-phase system. Preferably, the compositions according to the
invention are in the form of lotions, creams, milks, gels, masks, microspheres or nanospheres,
or vesicular dispersions. In the case of vesicular dispersions, the lipids of which the vesicles
35 are made can be of the ionic or nonionic type, or a mixture thereof.
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L-dihydroxyphenylalanine (L-DOPA) (100 pg/mi) are incubated with the cell lysates containing
human tyrosinase for 8 hrs before the plates are read at 405 nm. Potency of the compounds
in DOPA oxidase assay is correlated very well with that in tyrosine hydroxylase assay using
30 *H-tyrosine as a substrate. Most of the compounds of formula | that were tested in this assay
exhibited an IC,, of less than 10 pM. For example, the compound of Example 23, ie., (£})-3-
(2,4-Dihydroxyphenyl)cyciopentanone oxime, had an IC, in this assay of about 2 um.
2. Melanin assay in human primary melanocytes:

Compounds are incubated with human primary melanocytes in the presence of a-
35 melanocyte stimulating hormone {a-MSH) for 2-3 days. Cells are then lysed with sodium
hydroxide and sodium dodecy! sulfate (SDS) and mefanin signais are read at 405 nm.

Fidt i



parts per mllion (ppm downfield fromtetranmethylsilane (TM5). The peak
shapes are denoted 30 as follows: s, singlet; d, doublet; t, triplet; q,
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illustrativeWoMP$80%nd are not intended to linmit the scope BfT/IB00/002§6, e
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?\éer ni gh: Arm'@abrlﬂ‘ﬁ@trtly nQIf'aF@g&r@Ja%'b?rhofs?Qadlsh cfe]{oxmbse @Qﬁﬁ ls"@ﬁjuw $dnd NtO
e reaction ves stirring was continued for one hr

m xture was poﬁ?gﬁ‘lyl nto a separating funnel and the phases separat ed. The

aqueous phase 4.was Humen skx tquivelestdnogelt h CH2Cl 2 (3x30 m) and the

combi ned organi cs V\Rsfh-?tgre%ft Rundn! aaar(o%ﬁes and kemr)ocytdsf '.se@ro%e.ﬁ émlawcws

magnesi um sul phat e, and concen
orange oi | . Puffemh E%ﬁl gﬁ‘ Wége SRS 3 reFIdé{gWS'B?ﬁ' ﬁ‘f‘?‘”&%f"@hﬁf‘ﬂ%“&%?"d
(Si @2, ethyl microscopizallyaeseimples thelheman siirhepiderndis. 1Test tompourids iare siklediop bhef tit | e

product (10.7 @ cdif%d mink tapl&ﬂirlg_? ¥&||Ja% Aﬂer mcugédon wittethé ]:&#pgg}gs[(ﬁ{ fora 42

g;l' H 3d)48 ? 338 éays the gells are washgd extenswgly and lysed gor DOPA antdase assa)g 2, | nt e:rngagl g_f 2

2 20 15 B-[ 2,1 Bssw feokiy-tessagxy) phenyl ] - 1 _
, 4- di oxaspi ro[ 4. 5] dﬁrpinTQBE‘gJSA assay (R&D %lstem JnOUQquQPtt& QU Lgl %‘fec?gﬁ' pped

Wi th magnetic stirrer r an ar ere

1- br ono- 2, 4- bi §<{"|'PEF’H’6>@Q#E1 PREEJYDE R ﬁ@" glon W'VQ'E“‘W%G'MI&)'S amﬂnﬂannmem

m). N N N Htokhelrdpmiaydieinluwtisneedikamageméton3 n, 15.2 nmol) was added
in one portion vi g syldge and the stirred sol ution was cool ed to
-78[errC. n-Butyl I|thum—%g—@m 15.2 mol, 25 1.6Min hexane) was
added dropwPse vi a BigaKionge! bigws quisgs, pigs Wi quBW%%FMFCﬂmC@mée asedin i f or
1 hr at -78[ er stfdy. ansblul.orﬂofaues:ieahﬁmamﬁelbﬂfemumr(e%tndﬂythmepr&@teaé glfdel, 3b:3@) 8. 7

mol ) was adde 2. vi.a i . The
resul ting sol u?ﬂ dgﬁe ‘\'/(efg'gle SETY 'ﬂmFa% géidt"gﬂ?g[: "]aE(“f( e dai'} sstays p%we f‘% gl | onwed
to warmto roon'Eibﬁ‘ﬁé\sWui‘@'gﬁ\?E‘P'fﬁ”gfﬁ H?'HFPU@HI%rSP@fEamgdhE( bt wﬂeCtaEM of

was added and tiiate®ad fiotthdMight reffiectasidelof r@fbd\skigor ously for 15 m n Et hyl

acetate ( 19@ m ) Vmﬁwe%?esent%grﬁlgn %ql%sfléfhe%hﬂg tr)'n(et H{o%vlngoe%rgpqesl ']me grs o)?él ng

funnel . The phases were se 'ract ed
Wi th ethyl acebateertgibe '”M‘f“}“’" 'Wé'"E'tsﬁﬁltfrme%ﬂcg'a*ﬁ'is(?éthmreéamp'es Melting points

are uncorrected. Proton nuclear magnetic resonance spectra (400 MHz 'H NMR) were

measured for solutions in de~DMSO, CDCl,, or d,-MeOH, and peak positions are expressed in
parts per million (ppm) downfield from tetramethylsitane (TMS). The peak shapes are denoted

30 asfollows: s, singlet; d, doublet; t, triplet; q, quartet, m, multiplet, b, broad.
The following examples are iliustrative only, and are not intended to limit the scope of

the present invention.



washed with brine (20 m), dried over anhydrous nagnesi um sul phate,
filtered and concentrated affording an orange oil which was purified
by flash col umm chronat ography (Si 2. ethyl acetate/petrol eum ether,
45:55, v/v) WOME6IRt | ¢ product (1.42 g, 569 was i sol at ed PH/IBOYe286
colourless oil. mz (ES) 337 (M- Herrk + H+); [err], (CDCl[err]) 1.61 -
1.64(2H. m, 2.00 -

- 39- 2.18(6H, n), 3.44(3H, s), 3.48(3H, .s), 3.90 - 3.97(4H, m,
5.11(2H, s), 5.24(2H, s), 6.64(1H. dd), 6.82(1H, d), 7.20(1 H, d).
I nternedi ate 3 EXAMPLES

8-[ 2, 4- Bi s(net hoxynet hoxy) phenyl | - XASH ro[4.5]dec-7-ene 5
8-[2, 4- Bi s( met hoxynet hoxy)phenyl] 13—%7{5?1‘ rof 4. 5] decan-8-o0l (1.40 g,

3.95 mol ) was pl aced irBre i oxyreenzeneask equi pped with
magnetic stirrer amndol¥amedds0M round botRMP@ Ntk dguippd@WRHEASYN&R Qtitdr) unearSanadded,

fol | owed by canphq honi.c .aci SLILLI I n was
then heat ed ﬁ%? {'@f‘wﬁ& %‘°"°"1de‘fiw'g' {E%r% gggom 8“84? %rsgtm l)a?quHg:i’( o'aﬁ
bi car bonat e sdheitstireed sgsp@nsiin)wagchdeled toT0i€ anfl wiisgprepwemineddUt et it tamal) was

separating fung&dd .:aact dohen 34 syrlﬂb@sﬁﬁnnﬁ%pﬁhé %d%luﬂ&%s%%ﬁﬁédSorF&"ﬂﬁﬁr \¥aS
extracted with ei\ acet anl CS were

washed with bff BEfOrG rt y'(fplg@@e(g\’/'e‘?"}eé Eﬁ%o rrf’é"é" eS| ua & Tt glRat e,
filtered and tshringe. @omcmtbe iteend| tﬁrnp%@raéldwt@lxeheﬁ@0°§n Toe r&ﬁymgaellowmmn was

purified by wastheh Ql&b«e@@|v¢éﬁﬁ‘to¢$3’nﬂt@ﬁub@&ﬁ@ﬁhéfm§l§' mmorﬁﬁémfggroﬁi@@&ﬂﬁtﬁﬁ et rol eum

et her, 45:55, v/ to afford t

col ourl ess oi IM ml. ée}_@) kos'Cac i Tt°8‘g {e3¢yion stselzanﬂf 'mngzwafS Pied %)[uf?e - s@e.

2.62 (2H, m, r®<M$’Wé$Mure9)nto 8se93aﬂng4urm2l ghd Me physes Sepadte@ 4 e agueol§ p&e- 5. 63
( 1H, n') 6. 64 vfa@ fen extracte&jdﬂh Cl@CIZ?Bxéd—HI) aﬁia the Zerﬁs?heﬁ Udam@@washed with brine (20

I ntermedi ate r%) gr]ea &\E%{ﬁghydrous magnesnurL suléha?e ?I(epé% )é%centtrgtgé ¥n) \Pacuoan}oldmg

, 4- di oxaspiro
8- [ 2, 4- Bi s{tneeho¥ange hoBy)ifishion ek -achievedi kyxfiastp icoletnd cifprowesrgphp SO M50 g,
2.83 200 mMla}etaggetdRlh a1 (VAQGuiBhingl@SaitR predét QD) o, Wevsash baik 9slownder an

at nospher e . of hy {H u s t fi t hr ough
a plug of Cel °He (g\g@ﬂl n‘g (i dﬁ 6@%2 d?i;gg?é{neéé)’g& &ﬁ'hsé' %%Q?'?a?bé*eﬁrﬂg%' 't hen
evapor at ed t ospiBy8E#iss). af f ordi ng the desired product (0.955 g, 100% as-

a colourless oil. SH(CDC [err]) 1. 67 ntekmediate@H, M, 2.90-2.99 (1H, m, 3.46
EiHi-l Szja) 32 461872(33?1 Ha-[%;- (;m%;r%g ¥¥£gpg xgﬁaehyl% }3lo$asWro[§}>Idecan]B (2H, S) 6.65 .
| nternedi ate 5 A round bottomed flask, eqmppeq_wnt[1 gnagmatlc stlrrer under an argon atmosphere

Bi s(met hoxynet,hoiwxyddah@n Y lnldmse, @A?ﬁ%&ﬁ&?ﬁethoxy)benzene (2.00 Eﬁr ] ﬁ%H\Bﬁi amPtioged flas k

equi pped with nmagnetic sti
bi s( net hoxynef'ﬁbx%"{)i‘u"eﬁ@/IT]e"'ameTy'eﬁy'e”ecﬂ'%%ﬁéfJ? F‘Lfﬁz g‘]“&' E%Sr?éidfds'” STF RPN 47
mol ) and net kamsginge and thd SiredrsgutiorOyas coale® @n31C p exrEiutytlijthivg (Sefomis 151y cwot hl or i ¢
acid (50 "55, Jf.ﬁMex%w?s%@é& otrd?awtsg Via syringe. The resulting yellow solution was stirred for
1 hr at -78°C and 1,4-cyclohexanedione monoethylene ketal (1.35 g, 8.7 mmol) was added as
a solution in THF (25 mi) slowly, via syringe. The resuiting solution was stirred at -78°C for 1
hr and then allowed to warm to room temperature overnight. Hydrochloric acid (20 mi, 2M)
was added and the reaction mixture stirred vigorousiy for 15 min. Ethyl acetate (100 mi) was
30 added and the mixture poured into a separating funnel. The phases were separated and the
aqueous phase was extracted with ethyl acetate (3x20 ml). The combined organics were
washed with brine (20 mi), dried over anhydrous magnesium sulphate, filtered and
concentrated affording an orange oil which was purified by flash column chromatography
(Si0,, ethyl acetate/petroleum ether, 45:55, viv). The title product (1.42 g, 56%) was isolated

35 as a colourless oil. m/z (ES*) 337 (M- H,0 + H'); &, (CDCL) 1.61 - 1.64(2H, m), 2.00 —




30 stirred salution, at roomtenperature and the reaction mxture stirred
for 1.5 hr. Solid sodium bi carbonat e was added until the reaction
m xture was neutralised and the sol vent was renoved under reduced
pressure. Th¥OWS§0e was partitioned between ethyl acetat e 86 _
and water (10 nm), and the aqueous |ayer y@s extracted with ethyl acetate

(3x20 m). The conbi ned organic | ayers were washed with brine (10 m),
dried over magnesium sulfate, 35 filtered and concentrated in vacuo. The
crude product was purified via flash col um chr omat ogr aphy (Si Q2

et hyl acetate h.1peHIm), sunseide4s8(3H, §). 3.90 v B,97@Hl @), dlN@HL Ke5.24(2H,6), GmEapeGlINd

- 40- spd White powder. [err](CDCI3) 1.85 - 1.96
(2H m, 2.14 gg’g%ﬂ{ﬂﬁgﬁrﬁﬂ .46 - 2.59 (4H m, 3.39 (1H tt),
3.49 (3H, s), 3.52 (3H s), 5. 16 (2H, Indgrmediate3 (o <) 6.67 - 6.71

(1H, m, 6.85 (lH m 8-[Z,4B%s(radthbxythethoxy)phenyl}-1,4-dioxaspiro[4.5]dec-7-ene

I nt er nedi at

3-[2, 4-bi s( %E i hoxyme 2h40§(1§;5nptrt|\o)ﬁmleﬁho>g)pheryf] 1.4- dloxasp[o[li .5]decan-8-0l (1.40 g, 3.95 m (1(

sodi um  car bowas placein a/§pmi rggnd hetto ﬂ%b?ﬂﬂﬁpe‘h)‘“‘h @ﬁ@e‘@stlﬂfﬂf and Dean-Sta

bi s( et IhOXymE‘t Eﬁasbé)dahenawbrh%@m])maa@h&d( flamemg) chrfbrot ELﬂﬁhGrlr\:c Geld (1o)mghe TRe adged
to a solution etraki sctrip osphi ne n

3- br ono- 2- cycl BKH 5)(2 éﬁlutfn WSS he? b?qut nder re ux co&%&ngnd saF F_lated Qq&%uwém)ar‘nn d t he
m xture was heicarborgiedgeiutiondtq rulkaddAﬂth NEXIE Wag PRIrgd inde arsepmgg fugnel and the

Ipart iti Onegobeb%&ﬂséﬁaﬁaéﬂ (I'EQadﬁebus%dse&hﬁ)’dxtré&éﬂévﬂhQetl"(yﬂ&ﬁtafé (kx15m,earﬂrtﬂ@-n| c
ayer was dried m and .evapor a in vacug to
furnish an oil c?'ﬁbe‘ﬂedv%%a" Eurvfeﬁg Sfl?g 'ﬁ% ghe & rS @ﬁ’ﬁe E%j AT SEeApIY
(Sigerr], et hymlprmeeﬁnatee/ap@mp@tqemﬁretpﬁ@rvac@.y@!dmwy orange giwhichatas peried by | e
conpound as anpgihlcolirhR @hidBato§taphly - (SIOR M ditlyt 4cetfelde®biEdm etRerl s és?-lw\g BUitbldahe .

2.47 (2H, t), 2.74 (2H , 3. 476, . 3, 484 2H,

s), 5.( 190 ()2H ““f)pm‘%"téﬂg@)lﬂs arﬁ°'°”%es%'7(5rl(13yﬁd)s )“ég'éé) ?Lé &k *ijf% 2%5861‘6( (1H,
d). 15 2.62 (2H, m), 3.47 (6H, s), 3.98 — 4.02 (4H, m), 5.13 (4H, 8}, S15AE-EL.63t(6H, ), 6.64 (1H,

()-3-r2.4- Bi s( gt &ppipehhs\iipenyl | cycl ohexanone A

suspensi on of 3-|2, 4-bi s( met hoxynet hox Z henyl ] - 2- cycl ohexen-1-one (300 m
9) and pal | adi um cat al yst (50 nﬂ-}/—m | adi um on carbon) in ethanol

was stirred at anbi ent 8324-Bisénethoxyimethoxy)pithmyl]-1.4aicxespitofd.-Hdesandydr ogen.

Aiter 16 hr, the m MZW gts(m&yHeIth er‘yﬁ-ﬁ Quﬂﬂasplrom 5]d€(§'} bl @Rt e 3adtrate
was evapor at ed in

di chl or onet%ang‘"("%”qﬂﬂ'ad'%qzm @gdﬂé °B§?'F‘Cﬂ) WF'G ﬂ"WI”B?%Eﬁ?W&’eC’ﬁ%rW wer e
added and the for 15hr. Thextnixtuee wassthert filtenee thrawgh e ploonof eefitee washingevith Afhlyleacetdtehr |

the mxture wagpd ﬁltLJtée\LfthénrHvQMedato Q@F’esgfaffordmg the%eén‘eg groﬁm (tﬁésﬁtgeﬂ)o% ¥

petrol eum ether/eth acet at e g %2%,9 gl‘/ 'ash col um 25
chr omat ogr aphy 2€%p %Sr‘?“] B (GG i‘@ﬁm@f Y“étzr%?r' ‘éft@ 349 B ) 3-6%GFyr ni sh
the title conpe)ad? @, s), 5.12 (2iArs),Gi 18 (260 6.68(1H/@Y)6.78[(eH,id), 71€DH, Berr]) 1.7-1.9
(2H, overlapping m, 2.05 (1H m, 2. }Rafmbblate® -

4 - [2, 4 — Bis(methoxymethoxy)phenyljcyciohexanone

A round bottomed flask equipped with magnetic stirrer was charged with 8 — [2, 4 —
bis(methoxymethoxy)phenyl] — 1, 4 — dioxaspiro{4.5]decane (3.20 g 9.47 mmo!) and methanol

. {50 ml). Over a 20min period, aqueous hydrochloric acid (50 mi, 1.00M) was added to the

30 stirred solution, at room temperature and the reaction mixture stirred for 1.5 hr. Solid sodium
bicarbonate was added until the reaction mixture was neutralised and the solvent was
removed under reduced pressure. The residue was partitioned between ethyl acetate (30 ml)

and water (10 ml), and the aqueous layer was extracted with ethyl acetate (3x20 ml). The
combined organic layers were washed with brine (10 ml), dried over magnesium suifate,

35 fitered and concentrated in vacuo. The crude product was purified via flash column

chromatography (SiO,, ethyl acetate / petroleum ether, 1:4, viv), affording the title compound



2.35-2.60 (4H, overlapping m, 3.37 (1H, m, 3.490 (3H, s), 3.492 (3H, s).
5.15 (2H, s), 5.20 (2H, s), 6.70 (1H dd), 6.82 (1H, d), 7.09 (1H, d).
I nternediate 8 30

3- (2, 4- Di neMIRG6T hoxyphenyl ) - 2-cycl ohexen-1 -one oxi me FPCT/IB00/00286

3-[2, 4- Bi s( et hoxynet hoxy) phenyl ] - 2- cycl Qexen 1-one (200 ny),

hydr oxyl am ne hydrochloride (72 ng) and triethylamne (0.14 m) were
heat ed under reflux in ethanol (10 m). After 3 hr, the cool ed
reaction mxture was partitioned between water and ethyl acetate. The
organi c |ayer (‘2@59050%%3 P¥hile pH@&P%S(bE!BL)'S%é f—’-ﬁ 96 ng\éa\QQrﬁ bQshy | rrg YgLuo to
furnish the title 3 nB as an oil nbg %/50 ) 308
(MeH) [err]. 259(4H m)339( tt)349(3H s)352(3 51 (2H, 23 (2H, s)667 671 _41.
| nt er nedi at e 91H, m), 6.85 (1H, m), 7.08 (1H,dj.t ) - 1

43-r12. 4- Bi s(nmet hoxvnet hoxyzphenyl | cyq,l.tgllp,%;&e}gl perazi ne

()-3-[2, 4-Bi s(net hoxynet hoxy)phenylj (80 j) and pi perazine
(24 ) were di sscH@dwisimethion/methoxyiphenyil:2cyclohe ane

anbi ent tenperat ur egbeus 1 sbtllummd:enbonatdS (:ar gmn of Tast IGMrresdnybrammm ugy-

triacetoxybor Cﬂ%rgﬁﬁ&ﬁn%@pgmw |caa‘éf3q%0qﬂ:§ msétHnBl' (2%hi) were addﬁcggata'a%glﬁg\ under

argon. After I onal portions erazine (24 i
t et r anmet hyl amfbPaladiT PF’ME'WWB?%HWK?HBQ)@?@:’ oy ehsxead P 1 @ i r i ng
conti nued. Af td&ﬁethoxyethanéi(sfrmrénhﬂfe nxtdre waghamda:hdeammi CAftarch lat, the shixackhess

dropwi se URY i |p,gicHah U%p el willor (S H f]‘ s ﬁ&%te (10 mi Strhé BHH %%QU#& at

anbi ent tenperature. acti o re was
partitioned beVeeRagNeH %‘ﬁ?’éj‘rﬁy@@‘ﬁti“a’f’ WBTRELUMED 3ol Hiet "é\ass%’f“?ff’é’ﬂ dash
sol ution) and celuny [chromatogramhg €5iat, eathyll Aaetateetroiedn letige r:3Was). @Xxmas tiedtittsi t h

ethyl acetate c(;r%ﬁcﬁ:?d?@n’oug& h§‘3° OFDICHRy 2.40 (21, Q2 87 BN 6 3T FHE T ed

over magnesi um's éSI ‘due was
purified by fl3£3H (?t!'blshﬁﬁ%ﬁﬁoﬁa@ Hﬁr@ﬁbrﬁ} TP &hhisd §24 sHY M F-Tp(1H. dd), 6.85

di chl or oneishaned, aptrhamel d). 9:'1 v/v) to furnish the title conpound as an off
-white solid (52 ng, 15 53% and qurugrﬁ,eg{atecy astereoisoners; mz (ES) 365
(M+H) + - I nternedi ate 10
()-3- [2 4- Bi s( et hoxymet #b3d24-8) : Fdohexanone Ni ckel

chl ori de hexahydr atAesuéﬂeKs.maf 3a[nd b&pﬁhtmmdmm&hmhymeua{éxawomm adgled to

-a stirred. solu X I one
oxi me (50 H’ 8%'68“ Qt?'ﬁs . L mg( 26 i&%ﬂ%& R‘?)SX@%L}@ rﬁgtﬁamﬁ’l{ spr\)/l\?g’saqgﬁg' unti |

effer vesce??ce t%@&?é{ﬂe undeie! piEaRphpe ! hydrogen. nfter (16 br. fagniftire wes Bligreddhrauahh e
resi due was wagite hnti h@é Ofretd Yvay édapdmémamo\bacuoTheTrceormamdwas mssonfeul irate

ERANTLY

and washi ngs e evapor Y, | ified by
£l ash Weﬂlorometﬁgne r{rﬁ%rglg (l:ehtﬁ ﬁtf;gpﬁ L&gchponﬁfjegtdoefénﬁg[) ﬁ/g g %’OI 91
v/ v) to furni SHturgwag stirpdat room temméuhféf’é é{'ed@*"ﬂaw%@@mémm@@i pagof 65%

and a m Xt ur e sfida fhdamied Wit berRFEH Stheidtizyl 4datlecfid:p, vAQShehpurifielytbliash column
I nt er medi a%se 1!4Tomatography (SiO,, pefroleum ether/ethyl acetate 4:1 viv) to furnish the titie compound as
an oil (200 mg, 70%). &, (CDCla) 1.7-1.9 (2H, overlapping m), 2.05 (1H, m), 2.15 (1H, m),
2.35-2.60 (4H, overlapping m), 3.37 (1H, m), 3.490 (3H, s), 3.492 (3H, s), 5.15 (2H, s), 5.20
(2H, s), 6.70 (1H, dd), 6.82 (1H, d), 7.09 (1H, d).

' Intermediate 8

30 3-(2,4-Dimethoxymethoxyphenyl)-2-cyclohexen-1-one oxime

3-[2,4-Bis(methoxymethoxy)phenyl}-2-cyclohexen-1-one (200 mg), hydroxylamine -
hydrochloride (72 mg) and triethylamine (0.14 ml) were heated under reflux in ethano! (10 ml).
After 3 hr, the cooled reaction mixture was partitioned between water and ethyl acetate. The
organic layer was dried over magnesium sulfate and evaporated in vacuo to furnish the title
35 compound as an oil (206 mg, 99%). m/z (ES") 308 (M+H)".




()-N 3-[ 2. 4-Bi s(net hoxynet hoxy) phenyl ] cycl ohexyl | met hanesul f onam de
Tri et hyl am ne (O. 014 m ) and net hanesul fonyl chloride (B [err]l) were added

to a soluation ()-3-[2, 4- bi s(net hoxynmet hoxy) phenyl ] 1>/C| ohexi/l am ne
(27 mg) in dwel‘?%?’%et hane (1 m), 30 and the mixture was FST/IBpE28Gnder
argon at anbient tenperature. After 1 hr 4gthe mxture was partitioned

bet ween ethyl acetate (20 m ) and sodi um hydrogen carbonate (20 ml of a
sat urated aqueous sol ution). The aqueous | ayer was extracted with ethyl
acetate (2x20 m), and the conbi ned organic extracts were dried over
magnesi um sul fate and evaporated in Intermudigteio to furnish the title

Compornd g an ofl andy gl s indthoh 3R SRS B R hiBerk i ) 374 35
err

Intermediate 12 (¥)-3-[2,4-Bis(methoxymethqxyphenglicpilahexambieo 8pnmuhendy pipdrazine (24
- (3- et hyl enecr)@'m%h?d@ébl)/e?ﬁﬁ‘&%oethane (5 mi) and stlrredPéPEfﬁﬁgﬂt 'tempeltaﬁﬁé FopPlT\rQﬁhge (50

ded
DY biri do. i '3 et Py ATSFPLRPHOR SO AL ime) Mg aoks ) BTG 5
of ()-3-[2, 4- biopnued huodey nargdmo x \Afterh @é1yHr,| eqditiondh epoetionn ef (plbefazing )(24 ring) and

t et rahydr of ur 6&Qtrérﬁ'»:tl’ﬁ,‘iez)nmc:nlum (na%y%@&ﬂe %qngt) U:@re%a@d%ﬁ stWﬁrﬁ_) c%‘rtlngé{&eﬂftéro warm
to anmbient t egg)er at Ur e.

partitioned bet KERE & '?'Fnﬂ'ﬁ?"ﬂ lﬂc?:‘ﬁlaﬁ'idl"é?é idg‘fi’ ﬁ’ﬂ’p"ﬂsfe ‘é{‘t'ls%usﬁh‘tti‘f‘éfﬁ’sa’aﬁ@s‘bsand
sol uti on) and stitring lcorgiced et @mbigit cerpprdwels Aﬁeryefurtmssemtthacetaeuin\mithrefwa@t her
ethyl acetgfe p(a%?ﬁor%g between smu}n d@iﬂﬂeﬁ Bﬁb&gfgb{b@ﬁ'ﬁi oP% 98fa F%M o@l&%@d S

washed with brine (30 over nesi um su
evapor at ed i n 38850 T“Tﬁ&“ee%'a@' ERS Fﬁﬁ&tewgh 5‘U¥ iaFgtatel (3590 M)a to Fammhined
chr omat ogr aphyordBicGixteacts| were tilad ovac mtgresilrp atifa@ anddvapovdiad) intvacdolr THeSdudehe

title compoUndedfePde puined Y5! Itk Okdurk®0e hﬁanatd%my bifbhddudp ﬁﬂ}g& 1.50

- 42-

(2H, m, 1.90
2.44 (1 H ), °2'°W%iﬁ’m?f?a"$"39 M’W*Sﬂfm'sé')‘"e ‘9'6&8*‘!(031141 assan offwhge sqiid (53 mas)
4.69 (1H, $3, 53%)and rbixt(r8 of dddtera)spmbrs; Iz (E&, 365 jM+H). 68 (1H, m), 6.77 (1H m,

7.12 (1H, d). 15 Intermediate 10 I nternmedi ate 13
()-(3-r2.4-Bi s(nmet hoxynet hoxy)é)henéll I’CV%’O#TE‘XW I rret hanol
9- Bor abi cycl ononane (2. 482 oxynaethoxyiphenvijeyglohexylamite of ur an) was

?gided t 8 a( Dlickél lcBiOride Gbxthyddéte (H7 Img) and sodlurrr]\ borohydtr)lde (24 mg) were added to

2, 4- bi s( et X en e enzene

t et r ahydr of ur ang%%g%' hgn X? 6%13%12 s mg%”%metg%&?{pg?"yﬁc\éﬂ%heé?mwx"E"h gmn%%id‘? i on
m xture wa?® almedireel @(’P') t’b"ewéﬁnhf t Uaian‘bﬁseaweq et effentescancen pehsed, ither feagjion
continued. Af tr@fture wak filtskdCardaRE tesiait m@@déﬁ&! tH&@Sughly vith nﬁfﬁ@%&dﬂé)coﬂ@m%d

water (0.1 nl) After o nce ogen
peroxide (1 m"g ngg’gg/ﬂn\?/f Vosol g c’l'%?\f’" R ‘gﬁ’ﬁ rﬂ"'l‘?f’/é‘?'sgﬂf H@s E‘I'g?ﬂ b)/q'as'é 2M
sol ution) wer &olumn Chf%@tfe@%éﬁ'@hedlqwomﬁem/\va@h@bll @Aned/M do viamish ttee aitidi ent
tenperature. Abhgdundad alEdiduRéss bb(3Mimg, 996 and a mixture of diastereoisomers; m/z (ES*) 295

25  (M+H)".

Intermediate 11
{2)-N-{3-]2 4-Bis(methoxymethoxy)phenyllcyclohexyl}methanesulfonamide

Triethylamine (0.014 ml) and methanesulfonyl chloride (8 ul) were added to a solution

of (+)-3-[2,4-bis(methoxymethoxy)phenyljcyclohexylamine (27 mg) in dichloromethane {1 ml),

30  and the mixture was stirred under argon at ambient temperature. After 1 hr, the mixture was
partitioned between ethyl acetate {20 ml) and sodium hydrogen carbonate (20 ml of a
saturated aqueous solution). The aqueous layer was extracted with ethyl acetate (2x20 mi),

and the combined organic extracts were dried over magnesium suifate and evaporated in

vacuo to furnish the title compound as an oil and a mixture of diastereoisomers; m/z (ES*) 374
35  (M+H)".



reaction mxture was cooled to 00C. Saturated aqueous sodi um netabisulfite
was added until 25 no oxi dant could be detected by starch iodide paper,
and the-reaction m xture was extracted with ethyl acetate C3x30 m).
The conbi neYOMWEEA? c extracts were washed with water (20 MCE/AB0/00286(r | ed
over magnesium sul fate, and evaporated |& vacuo. The crude residue was

purified by flash col um chromat ography (Sigerr], ethyl
acetate/petrol, 1:1 v/v) to furnish the title conpound as a pale brown
oil (46 ng, 54%; mz (ES[err]) 311 (MtH)[err]. 30 :
Internediate 14 Intermediate 12

()-3-12, 4-Bi s(net hoxynet hoxv) phenvl | CVvcl ohexanone oxi nme
Hydr oxyl ani ne hydroc%@ﬁ%—%—#ﬁ—%@#ﬁ&?@w&%and ()-3-[2, 4-
bi s( met hoxynet hoxypgqiseiny | ey-oltatidex a(s0nemg)2 0@asy pddeer do heat easperisdar dfef i ux

1 vacuo and (i relenosirbie Bofibe Hunrdn ot 87 i PR 0. Wttt £5 M8 sBRT' 0 o
m ) and water of @B@[&#@S(mmvfaﬁmﬂe@nw}&mhemsne (100 mg) in tetfahydrofuran (1 ml)

- 43- w8 bddad tRél th\enniutmr@bvbyhuoas@toa&m (taxfm&t f&n):era@i%d Adge1ecqak ned

or g ex11aEL et UL BLSD oy AT SO & R
(Si 2, ethyl sahdinitaed el acstate. The agueqys Imér \flt’tﬁremr@tedmiefuttmqf Pyl @omate (2430 aspay
pal e yel ln Waktl khe( doPhbinBd orgdfidd extribts? wefeSkvashbd Wit Mand MoH)e akida ovr

| nt di at
O N3 1 2 B TeesEm Sy AR TS B A PELPe T AT HAYE MRS iy desh column
Bor ane (0. 412cmmaﬁgr@hﬂm'@zolemha&#atemew%t‘?‘ak/ybtocfﬁrulsiath)e tile corapbded as pale

tirred sol ut | (80 m |
gx: ;nree(BfSOn;) yéRBIN oI 80 gO§1 /i)) 3y lfff!%&ﬁ”rﬁi W@%WWQ&%&W%QY&]&Mﬁoﬁﬁez?t”gpe

- 0

2 hr. acetic éE?HH(T) %¥(1Wa@) 336(918' g?\&“f‘l‘f’é" ﬁ)i %WE %a‘i BadthShd§2 4B sk 0 warm
to anmbi ent t efpREt )rl? (4, sk 6.68@HIM), 630 HiHUM), Ay2ifieigdn car bonate (20 m of a
sat ur at ed ;gqueous sol ution) was addggemidatdWsXxt ure was extracted wth ethyl
acetate (3x20 m ) and the conbi"ned or an| c extracts were dried over
magnesi um sul f at e and {ed2dsd-AelEgthoxymethoxyigh lohaxylimethanol osi due was
~purified by flash Bﬁbmmcbhﬂnammagnlaph}ﬂ %oﬂlmm Jetrahydrofuran) was added to a
d ch of Ot NAQRLETINBNG (o2 thehendey hOndiyf sy g&m&ufmen@%e&lnﬁgr guns

whi ch were 15 ident i ast ér eol Soners
trans-isomer eughygrgiuran oml) #1020 (e asgqn] Pter 1 hr at9iG tf(emqq)lon reixtare Wgﬁ)ﬁ'@\ﬂe‘( 0.017

g, 20% ng (Nam aﬂé}ntﬁ%b%ﬁéiétﬁr]a and stirring continued. After 2 hr, the reaction mixture was
Internedi ate 16

4- (2, 4- Bi s{ [ t 8P BRGPIAR{BYTY 87T 398 A BHERS e vesrencs has ikt ydrogen
4- (2, 4- Di hydr eexggadhyil ica 30% héxapivtione a(dl e@ivmy)ydiemide i misa a2 salytion)i wees hy| 20
for gam fle ( 3MbgdedbrdheShikihirk WBQanovTv&f th thR 86 laRbiBR tdmpbiuley |arelY fakHer s r(rzigéld ny) ,
i m dazol e nm no e
sequent i al I y. 'eﬁ”?%e'?’”‘tlfremas cpqfg t%{?)%e %{' e&?&?quéoxs S°S'§W :s{;{ﬂg Vﬁ%ﬂFSe‘Z‘r‘lﬁ' t he
resi due past i td odedt ch@dd bedatectet iby Istameh @tdile @aneR @ndiihy reaptipn wirture wabHextragted

with ethyl acetate {3x30 ml). The combined organic extracts were washed with water (20 mi),

dried over magnesium sﬁlfate, and evaporated in vacuo. The crude residue was purified by
flash column chromatography (SiO,, ethy! acetate/petrol, 1:1 v/v) ta furnish the title compound
as a pale brown oil (46 mg, 54%), m/z (ES*) 311 (M+H)".
30 Intermediate 14
(£)-3-[2 4-Bis(methoxymathoxy)phenylicyclohexanone oxime

Hydroxylamine hydrochloride (71 mg), ftriethylamine (0.17 ml) and (t)-3-[2,4-
bis(methoxymethoxy)phenyllcyclohexanone (200 mg) were heated under reflux in ethanol (8
ml). After 0.75 hr, the reaction mixture was evaporated in vacuo and the residue was

35 partitioned between ethyl acetate (100 ml) and water (100 ml). The aqueous layer was



The aqueous phase was extracted with ethyl acetate (2x10 m), and the

conbi ned organic phases were washed with brine (10 m), dried over
anhydr ous magnesi um sul phate, and 25 concentrated under reduced pressure
to give a br¥@M@UEA72 Purification via flash col um c %’Q?sgphy _
(Sigerr] eluting with ethyl acetate/petrgleumether, 1:9 v/v) furnished
the title conpound as white flakes (750 ng, 89% . [err]H (CDCl[err]):
0.18 (6H, s), 0.20 (6H, s), 0.97 (9H, s), 1.03 (9H, s), 1.72 - 1.87
(2H, m), 2.15 - 2.17 (2H, m, 2.42 - 2.48 (4H m, 3.33 (IH tt), 6.32

I(1 H. dé 6. 39ex(ract4a wiiChtnyl &oe@tb (@10blmiirid the Zon{BEBH @rgahiy edBibts(WerelJriegordr. 30
nt er medi at e

tert-Butyl[3- {T’?@F"t'”'?)fwfw el $YRRIRIRY 21FSP oX o T“’ﬁ r?s4d g ke ﬂgfhock?leuyyl ) phen
oxyl di met hyl  chromatography (SIO,, ethyl acetate/petrol, 1:1 v/v) to furnish the title compcymi 35,a pale

To a stirred sww&mg}nngogngeﬁ,}ﬂtg'y31[@Imny)l'phosphonl um brom de (329 ng) in

anhydrous THF (10 m) at OC was adde mtert-butoxide (103 ng) in
one portion® 35 Af ter stl rr| ng forq rme%?a&% soI ution of

4- (2, 4-bi s{[tert-but -N4

ng) in THF (5 m) V@gﬁan% ml-ghgﬂlﬁ@éﬁfoh %et%ﬁéfﬁrﬁnw\@a% a%&édrtb GQhrfe@rsolatlon
-44- further ‘mn at 0C, and saturated aggious | ori de

nj
sol ution (20 nPf)his: 4?96(1@@“"3/”‘9"‘°XV)FI*WéV']F%‘E§PB‘F"§”%§r°é"Le AR # queous
| ayer extract el d-6 uRdehirgord et i, 4c8tic2iditt inl) wafiedded and the onixturaneas aovgini ¢

phases wer gﬂ\é\a@gﬁ%@%taﬁbéea{ E'amp&%gremA}tgu ﬁ:lr *wre Lo¥f? rhy@rgg%d %at@?@ Gt lof g

sul phat e, vacuo ication vi

chr ot ogr aphysa@it@paqugous sekian) Wes wided ton BikNip wastersroigseyinGteLpReEten@r20 1: 4
viv) furnis hedmg B&a thé Ednﬂnr@@ B@QM@&(@&S Aeré @hmuvbreﬁégnesmm sulfeieland é@poratgd il68%) .
5H (CDCL3): s) ) 41
(2H da) Tod 9 4*n_1e drlﬁig ﬁ&e %as }L;urfgd ﬁ?ég‘t )cS'QJan %Qéna‘o%%fhf 2(s|o1

3.01 (1H, tt), duml@@ne(tm/mswam Vi) to furmefl o GRTPOUTS 45 %efHQUfa%jyvh'C'B ngz? (1 H,

d). 15 identified as diasterecisomers of the title compound; tlané-RémeEdil 2ing, 18) bz (ES*)
trans / cis

_[4- (2, 4- B s{ [ PR B RPIemeRSCAT #2270 DG (Es’g?mrngl ) cycl ohexyl | net hanol

tert-Butyl[3-{[tert-butyl (di net hyI )S|| (4- et hyl enecycl ohexyl ) phen
oxy] di met hyl Si | aQLs-bisgRriBllyl(6Retii)siAbMGshenl)aybloliekanore THF (5 nl)

i th stirri d cpg| | 3. 13
M. 0 5Min THE) wekCAmpg e e e (0, R CUee daed | ROURREY Y T

reacti on mi2Qt ufoenanideotdestl wito stiemram @@BP%'S'WFY%W'E‘?“M'@R @0 g} Imidgzele PR PHen
stirred for 155ng 3d|ﬁi1@M§am|EKb9nlndurI}g(3trﬁg)%reVWeé adgLentey. barenal di, ttheosohaht wasdr ogen

per oxi de ( 1 m 30%3% %ﬁg%@tthe rﬁm?ﬁ:e )&amyoneg) B'étwé%n%th@f)aql ﬁg{p (Eﬁl QI{) 9&9 vga?er((é‘mm 2M

aqueous sol uti BAPYe
t enper at ur e wi The edueeusipheseovasrextiadind, W"e‘?c?myb%fela@ @ap 'B!hd"‘% éﬂeLﬁ"@P'E%P °rga"'°

aqueous sodi UnbﬁH%Esahbr@Waﬁmt\ﬂth%ﬁnbﬂ(modﬂl) (dvida Bler anmyiircael G@nesiitesdimyitef Snower e

separated and C t le

m). The cdtbi ﬁ@ﬁe%r?tﬁ‘éﬁ’f@g éJg%dspr\?ve sute @(Ftl Ve Br%?{ \cljx'l hmﬁ?%}‘én %?I%% rﬁhﬁmﬁ?<

over anhydrous cmgﬁ%mbm%gzl fliting avith 8'htl aseipie/antioleymeaier. -9 viv) furnished the title
compound as white flakes (750 mg, 89%). &, (CDCl): 0.18 (6H, s), 0.20 (6H, s), 0.97 (SH, s),

1.03 (9H, s), 1.72 - 1.87 (2H, m), 2.15 - 2.17 {2H, m), 2.42 ~- 2.48 (4H, m), 3.33 (1H, tt), 6.32
(1H, d) 6.39 (1H, dd), 6.94 (1H, d); m/z (ES') 435 (M+1)".
30 Intermediate 17
tert-Butyl(3-{[tert-butyl(dimethyl)silyl]oxy}-4-(4-methylenecyclohexyl)phenoxy]dimethyl
silane

To a stirred suspension of methyltriphenylphosphonium bromide (329 mg) in
anhydrous THF (10 mi) at 0°C was added potassium tert-butoxide (103 mg) in one portion.
35 After stiring for 30 min, a solution of 4-(2,4-bis{[tert-butyl{dimethyl)silyljoxy}phenyl)

cyclohexanone (200 mg) in THF (5 ml) was added. The reaction mixture was stirred for a



vacuo. Purification via flash colum chromatography (SiOQ2 eluting with
petrol eum ether:diethyl ether, 3:17 vlv) afforded the desired product
as a yeldlowoil (73 ng. 52%. aH (CDCl[err]): 0.18 (6H, s), 0.22 (6H,
s), 0.97 (9mwoews67@. 00 (9H, s), 1.03 - 1.15 (0.5H, m), 1.2PCFIB00/00286 1. 33
(0.5H, m, 1.43 - 1.61 (4H, m, 1.77 - 1. 94 (4H, n) 2.75 - 2.92 (1H, m,
3.47 ( 1H, d), 25 3.70 (1 H d), 626-629(1 , m, 6.37 - 6.40 (1 H
m, 6.93 - 6.97 ( 1H, m.

I nternedi ate 19 trans / cis

T e s o i
di ssolved in The aye\érwgﬂ% ;ﬂ'ﬁy'ﬂﬁ@x% ?E' %"tﬁ%ﬁf’ 8ty ¢y Ef@tatﬁ\éﬁqﬂ'%ﬁem um

chl oride (59 ntgmh@8mrghnic phase3Qvere Wadhed withdbrinel 26 chi)ddriep wres entyddug thagnesact i-on
mxture all Omgzlﬂhgtema{drﬂoh&nﬁﬂmt\@%erﬂfruﬁﬁ’aﬁon"‘@é |ﬂash columﬁtchrroﬁbt%}aﬁVQQOz days

The reacti on m Xture was i oned between ague

and et hyl afet 8ytpowiipdichy emefﬁ%""éﬁﬁf[!i‘éﬂl?yﬂﬁé‘&@"\ﬁ@%d tE%(‘i“F&?:’f“E’H"%stafF"\Qt"f?ﬁ?

actet atte <(:| 2x10 oil (135 rﬁ% , 58BN G, (GDELE OrTB 6HE 6), ozg@mg , 4TS IR.S5), W39V had (2, trr1T1
satur ated aquegis, 500k W m 28 AL B8RS 28 U A0 el « sPALE, £39 )

~and then dried 0V ous ma eS|um3 ate
sol vent under {1EdiSAfOftE DG (3. dé)rded an oil Whl ch was purified vi a
flash col um chromat ography (Si  err Jintedmetiategiswi t h- et hyl acet at e: petrol eum

ether, 1:4.¥/V) i ns/cis -1442.4-Bis{[tert-butyl(dimethyl)silylloxy}phenyl)cyclghexylimethanol .
-45- af m xt ure

of di ast er eoi soner set-Bayliitertshgtyydimethyl)silyllogy}-4¢(bmethyiprecyriohexyligfienoxyliimetyyln 3 (6H,
s), 0.97 (9H, sihre 335Ag)wkldissolved th.albydtalis SHE (Sn) wilh aame andddole@jo,-78°C. 9- 1. 36

;_| 1. ”)8 2 (6820 ( OB(g%ucyaoKa‘ 3%Iﬂ%§|6né 27'3 J;Omln%sg ‘?l%:) wag gﬁ&éd(tg‘ the’ stlmd’ soﬁ;t«%\ and tﬁé 42 (1
| nt er nedi at e qusultmg reaction mixture gligyed ;o warmg to room temperature over 3 hr and then stirred for

4- Eg 4- Bi s?bt es aaybubyénﬁgtorued: (17713 )o&fdeWb%l additiop loEmatohéryerdxidie Xy R BD% @queous )
4- 4-Bi s(ter I

oL 5 LS SRR Y 1) BB SR gl BRI 0
sol uti on was c%i'ﬁ‘h’%’d“’t"@rm ZFO'GE',‘“ teqppgrature with ﬁF’E‘Ré’P’e'c hiirofaolge h@eapfrsairated 133
ng) was added. aqobdus kbdign MEtSbisupRste Bakeidn {30 mi)lids wiided DEfeaty@rsivire Sspafatedand

borohydri de (4g, %z%%?{g?&g%ge dlvltn QrHﬁ 39e‘?£té (393 m) rB)T hl‘ﬁnﬁ:%%h Qrgargée U{F%\‘@S

stirred at -
reaction nPXt upEhedhithring (B8dn'k S“%d?’ﬂﬁ "’l"BVdm“s mag'?‘iitﬁf‘h sulehale 8¢ GRnsenfpted) in
stirring. Sil |@aucgel Punicatierd dead fiash dcdidnen  Shrbmatadraphe NSias d ellting v @it etroleum

Purification fd | o

G20 2 et N e bebe 27 aoRpR vl R i o aGellh it hg ey 2
pal e brown oi |(COSR): A48 (61 o) 0.3% EHasnP- % {$Hes)o1-00 GH. 5)d1 Bkt éﬁ%éﬂ %bméﬂszz 8H
(CD30D): 0.22 {$#Ho.58) m), 0427 1(g6 s, 30), 1.77. 0294 @M, mﬁ)eﬁslz(ba((r%) 542 (18, HA-

140, (1 5. Lo bRl obibh oflpor Lo @8y iy 1 71, 01,00 (4t

6.34 (1H, d), 644(1H t), 704(0 BEEL"G.}‘_',‘EE?_.JG (0.5H, d); mz (ES)
436 (Mr1)’ trans / cis -4-(2,4- B:s{[tert-butyl(dlmethylLlyl]oxy}pheerl) 1-methyléyeloi®anait € 21 20

f {\I?Fzsl 22(”4S Bi sit“ear"?“eg'b%?? T%‘hyls"}"?'uxypghse ch Jhexa D yI )m ch(a) egls ovg%e!tnam de

ydrous THF (10 mi} and coo ed to 0° C eth magnesmm chloride {59 mi, 22% wiv in

30 THF)was added dropwise and the reaction mixture allowed to warm to room temperature with

stirring over 2 days. The reaction mixture was partitioned between aqueous HCI (10 ml,

0.5M) and ethyl acetate (10 mi). The agueous phase was extracted with ethyl acetate (2x10

ml} and the combined organic phases were washed with saturated aqueous sodium

bicarbonate solution (10 ml), brine (10 ml), and then dried over anhydrous magnesium

35 sulphate. Removal of the solvent under reduced pressure afforded an oil which was purified

via flash column chromatography (SiO, eluting with ethyl acetate:petroleum ether, 1:4 vAV)



trans / cis -

4-(2,4-Bis{[tert-butyl (dinmethyl)silyl)oxy)phenyl)cycl ohexyl am ne (27 nyg)
was dissolved in pyridine (0.5 m). Acetyl chloride (6 ,ul) and

4- di met hyl anWed85¢P2i ne (2 ng) wer e added sequent i al | RCTABOO/QORES
reaction mxture stirred for 24 hr. The sol vent was renpved in vacuo
and the residue partitioned between ethyl "acetate (10 m) and water (2 nml).
The 25 aqueous phase was extracted with ethyl acetate (2x5 m) and the
conbi ned organi c phases were washed with brine (10 m), dried over

anhydrous magnggi:ay iRditl daHhsundalth B S8 lah@h Rkiure of diasteRoiBbrvdrs @0 MgO¥,)0i | .
Purification via flash colum chromatﬁr aphi/ éSI R eluti gq(%bvm th etqr';\%l
acet at e: pet r ol BURPERREAS (6t 8. Q33 PH IO (&Y St A2 {91 i 1 8P HlcRlit ) 532 H-Fht e
solid (15 ng, 5864 1a8adHam). 2.73 - 2191 XtH, M 628 —-di3d 31 I9,(6.306N425(1H,Gh), §.80058) :
0.17 (3H, s), % égo(o%ﬁ’ s), 0.21 (3H, s), 0.22 (3H, s), 30 0.96 (9H, s),
1.02 (9H, s), 1.06- .2‘8'(2H, m, 1.36- 1.54 gZH, m, 1.60- 1.75 (2H, m,
1.80 51.92 (2H, n), 1.95 (1.5Hntegmediated® (1 54 s), 2.75 - 2.90 (1
I(-I, m, g) 76 - 3. 87trirks /lz:lis-l:f)(z,.s-'éisztaﬂenr-butyl(c:imetgmii@yl(oﬁiyﬁh’enyd&yc:lc&(fnm?y’t’amim5j 77

0. 5H. , 6.26 - 6,29 £. . - 6. ~aH
6.95 (0.5H d); m Z4—%ééél€(g2=?gll'l€:m§$§\%§y{o¥y§ph%;}yl]£)}cwhe)g?adne m%%e (()1 25 rngfi was
-46- dissolved in anhydrous methanol (10 ml) with stirring. The solytigp wpsreagled tae-49°€. and
3- gZ, 4- (Bi s( met hierey Ertdribe Kexam/aeity {183 ampwﬁ(zﬁﬁed]t Stfrink wa@rt,entinlued for 10 min before20 )
1, 3- Bi s( nmet,hox 0 . i ssol.v, in_JHE
ang Bor ERppa e ReGREl é@%& R PriRe: TR AR TOHEE o s ol 21 e
was added f ol | 6edor3) minsand watep (nt role waiefided: orhe sgactipnprjxtire was gllowed tgfwagm o 2 M
sol u?i on in Pemmets.%;paa«@re witf slt'ffi'iﬁtﬁ- sméat@ml wad iaadeig(r)wd the) solvedt remé@dGn fuliduol  hr,
a solution o - et hoxy- 2-cy ent ene-1- on . in : _ was
added slowy. THe art'g?ic% (%)%S%m&)'(@&r 5%%%0%?"8}’ ?‘8{92 aE',Ut'F% gﬂth ?@E{@F‘%%r e
war mng to 0CCH4:3(ng vAv) affordeqCihe desiedrprpdushas RRircRiowmpitk8d maet! %) @ndr miire of
m xture wassextiassbashmbtst 3, edolpb): ace i@, &), 022 36H, s), 1.02 G,)s), 110889i¢ Qb Zaed

cul'rat o, "and cUREER PRadR el P m 8 (bt G oI R 2P0 asn

col um c . @rfdt-oty98apHym) 3282 4.48t(Hy Imla3 Ated)p®44 OH, 1).17.08 (0.60,)d)t H16
furnish the tifdsp gpmpowed 485m48)- ow oi | (128 ny, 13%; mz (ES') 279
(M+ 1)". I nternedi ate 23

()-3-t2. 4- Bi s(met hoxvret hoxy) phenyl | c\efBeiate 2 one 15
3-[ 2. 4- Bi s(fet haraps B ] tert-Butydimethyllsilyilox 23, :
(10 ng, 10% Ojans arcbsana.(zwiguémm@ﬁkewﬁﬁmo@fbh@&yn@énm&yu&mﬂé (21fgo9en
for 15 hr. The m xture . o \Aq/itg hhgn fllter? throuoqh a I,u% of Celite,
washi ng with elfyf'ssqked'apyiding (it Phe et FHoR (] pykand 4- met?:ydﬁ%&'l? ¥riding &medn
vacuo. The r esweleeddwdsequantiafy and tipyreddtiershixtom! stimad fotPdgnaTregoagityad Smolkd et hyl
acet at e/ petrol j, J Shisteat A lass oil
(8 g, 169, rr}nvagcujéJSélHij\(l)zeortegdd;egﬁ3 tl%df'@ﬁgj Ethﬁ QNP Ny §§d @atgro(b%f fie

| nt er medi atzé o@aqueocus phase was extracted with ethyl acetate (2x§ ml) irgéﬁ;ﬁzmww organjc phases

CyCI ohexen -1 wergmashed with brine (10 ml), dried over anhydrous magnesium sulphate, and concentrated

to give a brown oil. Purification via flash column chromatography (SiO, eluting with ethyl
acetate:petroleum ether, 7:3 v/v} afforded the title product as a white solid (15 mg, 50%) and a
mixture of diastereoisomers. 38, (COCIy): 0.17 (3H, s), 0.18 (3H, s), 0.21 (3H, s), 0.22 (3H, s).

30 0.96 (9H, s), 1.02 (9H, s}, 1.06 — 1.20 (2H, m), 1.36 — 1.54 (2H, m), 1.60 — 1.75 (2H, m), 1.80
- 1.92 (2H, m), 1.95 (1.5H, s), 2.00 (1.5H, s}, 2.75 - 2.90 (1H, m), 3.76 — 3.87 (1H, m), 5.34 —
5.39 (0.5H.' d), 5.72 - 5.77 (0.5H, d), 6.26 — 6.29 (1H, m), 6.38 — 6.41 (1H, m), 6.93 (0.5H, d),
6.95 (0.5H, d); m/z (ES") 478 (M + 1)".



To a round bottonmed flask equi pped with nmagnetic stirrer and Dean - Stark
appar at us was added 1, 3 - cycl ohexanedi one (60.0 g, 535 mmol), -
toluene (450 M), p - toluenesulfonic 25 aci d nonohydrate (1.35 g, 5.20
mol ) and beveewsszrcohol (52.6 g, 487 mmol ). The resul ti ngeCcT/IBOO/®R36UL | ON
was heated to reflux tenperature for 12hr. The reaction m xture was cool ed

to room tenperature and then Washed"%th sat ur at ed aqueous sodi um
carbonate solution (2x100 m). The organic | ayer was then washed with
brine (100 m ), dried over magnesiumsul fate, filtered and

concentrated in vacuo, affording a qumﬂt‘Lzé 94.9 g) which crystallised
11-2;

upon standi ng for 30 17hr. The cr | ne materlal was slurried in
i sopropyl ether (20 ni)3-12pRis(methoxymet Benden-hoRp t he crystalline

materi al was washegs %H&tﬂo%e&ﬁkﬁ-ﬂbbﬂﬁyﬂe (eblngas(ademk THF {20@M)and Wi th
~ cold petrol e!Jm etclli]oel78(c,2un%er aro}. Tr\;‘dﬁ ‘?&% te!h@&hﬁe?%%ﬁm%@'w% go%d?ollgﬁedéﬁxl I ne

solid was dr urnrs
desired préd ué’PPV('MdKIJg?“ 07 6%11-’ (ht P! 9F ES[284 0]ufion in “exa%@VGMﬂ-‘l["é-'r rAfter 5""'"9
WO 00/ 56702  at-78°C for 1 hr, a solution of 3-methoxy-2-cyclopentene-1-ane (605 mg) in THF-(3 ) was

|4nf e{jrﬁ)c(i:agtpler %g?jﬁd slpwly The r@ac“n Tt}dLr_L_w%s :stin(eg AN hr_be%re_wa('rﬁiné wWhidr gy - 1

cycl ohexen - 1HCI (ghwl) was added, and after 1§ mip the) pixtyrepwsast extiectpdivith SlhylasateledetOowi t h

ga?net ic sti r.m@r THESonBHEE 6 Wé&uﬁem 5asn5@tvmamselmfrm APed &8PmBdnksiand
i/ soprop

The stirred so cool ed
fo S78 & ha "iete i forPemirnlin (A, 4T S, s w2 il by B cahmn anee)
was added chroreitagARh Y 104 %i‘ysa}ﬂleiawg’etf‘ﬂ n1 20v)1ig fumpish if\eéﬂscomph@d@eyeﬂomomg
yel | ow sol uti @ps wg3&§; nid @8 b (M351)m n at -780C, then 3 - (benzyl oxy)
- 2 - cyclohexen - 1 - one (50.0 g, |2148 '&nPJQ:; was added as a sol ution
i n anhydrous tetrahydrofuran (100 m%—"—“ﬁaé—sm utlon was stirred for 1 hr
prior to the 10 additi (r3%.4-8 ppentanonmnoet hyl ene ket al
(38.7 g, 248 mol )5 [as-a?s<rﬁaﬁd;;rh&cbxhanenyu.z-cyc@mednQM@ (50% )aém%n%fduwo( 100
m). The solutlo to warm

slowy to rooft g%’p"é‘r"éf qv weB‘?/%'Fei"W’r a%%?u?péfrgd’f@’ [f@%'hé" éﬁ%nlhﬁw’g‘ﬁf’ori de
(80 m ) wasetheraftkgred thréugh lacniacof [Selitei washing wmpthﬂweetété’oa@ld rthe filtraierdvas he

m xt ur te ‘é\’as Zéordlﬁ‘lernf?fﬂedm%duo Mthe residue w§§&u‘tnﬁ1531 ﬁé&'cﬂ@rﬂn chr&ﬁh?og}a%“@(t'sﬁ) V\Qﬁﬁz 100
separatead an e, a as.e act e or X
m). The conbiREY¥ pS%am Z") Fg Pr%tgﬁlhte m%"”ﬂ #ﬂ‘f”ﬁ? 8 TﬁQES

dri ed oveRO neapa&M tiNeXsul fate, then concentrated in vacuo Trituration of
the resulting solid wi t h et hgfiedmeahfe@sded the title conpound (78.4
g, 88%. mz (ES') 359 (MtHt) |

I nter nedi ate 26 (i1-13-Bepayloxy) sooyclohexenqtogoe 5 (1 4 .

di oxasoi r or 4. 5| dedo-a r@:nd betfolned figgk equippedwithyedgoetig gtirrer and Dean — Stark apparatus

[2.2. t21 OCt an wasaddedaN§ - cyclohexanedlone (60 0A), 53BLHHbNPRIub@Sb i), 3SkoiBsHekumpgd W t h
magneti C irrer S Z
hygroxy - Lk mg(ﬁqy)? 23 g%fﬁfvyg]m )) anggenzylall ho %% Xé70 %%{éx@ﬁ 'es”ﬁ'"g one

(78.4 g, 219 selvtidn)was meater to rgflor @Wmfﬁafﬁé"f(@'@o Thq’ ')eaCf%mtxh'ee wasj eleditogedmut i on
was added N -temperature and then washed with saturated aqueous sodium carbonate solution (2x100 mi).

The organic [ayer was then washed with brine (100 ml), dried over magnesium sulfate, filtered
and concentrated in vacuo, affording a brown oil (94.9 g) which crystallised upon standing for

30 17hr. The crude crystalline material was slurried in isopropyl ether (20 ml). The mixture was
filtered and the crystalline material was washed with ice cold isopropyl ether (3x30 mt), then
with cold petroleumn ether (2x20 ml). The resulting peach coloured crystalline solid was dried
overnight under reduced pressure, furnishing the desired product (74.4g, 76%). m/z (ES*)
203 (M+H").



br onosucci nim.de (40.9 g, 230 mmol ) in one portion, foll owed by aqueous
hydrobrom ¢ acid 25 (3 drops, 48% sol ution) when no nore solid renai ned.
The resutting solution was stirred at roomtenperature for 2 hr then
poured into YOMYPhting funnel containing aqueous sodi um PCT/B00/00286

net abi sul fite solution (150 m) and dichl gronethane (200 nl), then the
funnel was shaken vigorously. The layers were separated and the

organi c |l ayer was washed with brine (200 m), . dried over magnesium
sulfate, filtered, then concentrated in vacuo to give a solid. Trituration
30 with nmethanol (500 m) afforded tmrﬂe@maggi corrpound (82.8 g, 86% as a
white solid. mz ad4u ( 1)

H1.
| nt er medi ate 27 {(#}-3 - {Benzv}oxv) —.—6 rmt -—: dloggsglr%li 5]dgc—8—yl)-2-

di oxaspiro[4.5]dec - 7 - en - 8 - yl_muemﬂ 1 -one A round bottoned
flask was char QEd W'T&Q rﬁl)ndlbouorﬁgbeﬁ%ylegﬁb@ed wnﬁ maghétergarrer was™ aoééd arflhy?r?%s -

di oxaspi ro[ 4. 5]‘ ﬁgd%l %/ tan - one
31.6 mol) et'ahydm&iw g 'ﬁa'N d"f\?pmpﬂi’ ﬁ?ﬂ F'&rzr?ﬁfﬁ”lﬂ’@ (hergirad jOlU“q"bWQShe
stirred sol uti coolegats -78Ward nl= buy! lithium (113.4 ml, 272 Do) Q/4M6N Bidlohexanes) was added

- 48- Theo@ﬁ@t?lﬂg Wﬁl\&[ 5 26’ mpllc}r'tﬂ:qg CThg rc,zsul'tmgeféﬁow( gdlu% gn P;s’ stuﬁgd f§r Jé‘ml' l in

one portion. ution at ) y and
was then heat ed&% "ea¢ ‘dbf’lﬁ"mﬂ Rr C&XP'?'}‘F"?H 'gbreﬂl%(5° o g 248 rgwl}qumdems@
reaction m Xt useutivas avhydoowe tetiabydedodn (100 MROMhe W@f@édﬁh&ecﬁfﬂm RAOSibr 1 fnet he

sol vent was,q e%?&(t%q of-U?QS}{exén%d U|C$ d dBR«?r’EérW @665%% al 65“? @4@%%&) 8 Bséfi#t5on in

partiti oned bet wee 5 acet
the | ayers wer é”"s}'gfﬁ‘asrt&l“’é‘éjd"&fH@" l‘W@ %J@%é@!“‘m was s‘b’ﬁ‘éé"é 2\ at @(Pﬂh@!‘t@@”ﬁw t h
ethyl acetate (Swdb siwly.to Tdoer tempdritire dveriganisatutaiideigbeods BAmBRAGK chioride (80

extracted with n-}c{fl;&a@ _Iaﬁéééxf’épovmh )blytd%hlfar%mgtﬁ&ea(% I'F\l?salng lth% dmn'ﬂhre was sttrred L(\Hdm

di met hyl f or mam ani c ase ‘washe
m-),-- dried 8YEf remaiedsi UMk éatXF’Fa"t’eée SFW’Q*%’( é@f’ #19caqueous P’@éﬁ@é‘mcfeat\e't!! in

vacuo t o affsor dicisiorbmethame (2190 ®0). Mok condined orgarsic léﬂaﬁ@ﬂb@@a%ﬁ Witt$ bﬂldeQ@ @gl . 10
Purification V'dﬁedfdv?iﬁna\?f%mw%\rgrtﬁ%cﬂ%aﬁw ﬁ(v§ dgz’Tnﬁtt Xn o eerteg{lt%g f0|l 66%

petrol eum et her

as a white sol M mpanoyafiapded the lesompauny {784 6] 88%). miz (ES") sty (M+H‘

I nt er redi ate 28 Wtermédiate 46 - Di OanpI ro[4.5]dec - 8 -
?’rliénet llc gtl rPZ#FIE:!E%#Joxﬂ—?—broWOE3-(§;ér—o%b[nxgsg?lpﬂt[ éi ec é 3\?-‘5%39 Pceglg with
di oxaspi ro[®.5]dec - 7 - en - 8 - yi32Regtan-FHow) g, - 20.4 mol),

et hanol (300 nl) and r&ﬁh'b@ﬁﬂd@@f(agk Q&.pged Woreghea&gmewssi cﬁé}géa% @he

reaction vessel(benz S _@sl E age as% under hydr ogen
at nospher e. YPdeds Ga y e t eg'pEeProL.Sldeg ﬁeé’”ﬁ@f‘dﬁy‘é@? “r‘r1| nye
vi gorously for (7@4 hR1umaed apd Hgrerergrirene (600 sph eTcethe Fliredrselatini veas ariiodt MF-e
was filtered t Bﬂ’oﬁhU@bcuﬁmﬁ@kdothg Rbd@molyVRhE PQ’(I{W folowels b |aqt§‘é§|§'st @Er%brorma%cnd

e titl'e conpound

]E |5| E_Ba;e 1 %né:mpg ;Sag% ISOthIOngW%EYEQQFSHO"fgflId rﬁ}rg?ﬁ,d] E[f\g??s].#mg solutnon was stirred at
| nt er nedi at e 29’0"‘ temperatyre far 2Nr theg@ayred into a\separpting-funngl, codtaining Befepusesotium

but yl (di met hyl jnedabisthifke¥aieh €13Y InmicaHal dhBreltethane (200 mi), then the funnel was shaken

vigorously. The layers were separated and the organic layer was washed with brine {200 mi),

dried over magnesium suifate, filtered, then concentrated in vacuo to give a solid. Trituration
30  with methanol (500 ml) afforded the desired compound (82.8 g, 86%) as a white solid. m/z
(ES*) 437 and 439 [(1:1), M+H"].
Intermediate 27
5 — (Benzyloxy) — 2 — (1, 4 — dioxaspiro[4.5]dec — 7 —en - 8 — yl)phenol|
A round bottomed flask was charged with (:t)d — (benzyloxy) — 6 — bromo - 3 - (1, 4

35 - dioxaspiro[4.5]dec — 8 ~ yl) - 2 — oxabicyclo[2.2.2)octan — 5 — one (13.8 g. 31.6 mmol) and
anhydrous N, N — dimethylformamide (140 mi). To the stirred solution was added 1, 8 -



am ne To a round bottomed flask equi pped with nagnetlc stlrrer
was | oaded 4-(2, 4-bis{[tert- 25

but yl (di met hyl ) si | yl ] oxy} phenyl)cycl ohexanone (3.20 g, 7.36 nmol).

Anhydr ous YO 09/56702 di chl oroet hane (85 m) was added, arR€TOBOO/0A286St | rred
sol uti on was added benzyl am ne (0.97 m, 8.83 nmmol) as a solutionin
1, 2-dichloroethane (20 nml). Activated powdered 4A nol ecul ar si eves
(5.80 g) were added and the reaction mixture stirred vigorously for 2.5 hr.
Tetramet hyl ammoni unt ri acet oxybor ohydride (2.90 g, 11.0 mmpl) was added in

one portion SQzab.c?auibmaan@aﬁuefaa (ﬁz%luéaes ,%Inus rneo@le Laﬁon64rh£1§o|@fon Emm
terrper at ure. A ueous sodi ur mwé roxid

added and vi Q’Eﬂ‘ SrpendR epleyr dgm e'ycfﬂﬁ’t‘f’?fu'@ﬁ‘ F‘Ei’r’edot°514ﬂlc fg’FI' b E'ﬁb‘('?%/‘g‘l‘
m Xt ure was stwng. f THetresdtich hixlucugds dlevved ©, conlais lTpamy tampbdatuck arkll mosvwetheane (100
m). The | ay‘é&l&m was re uﬁ@a‘?%d@ée%%rég&et "rﬁ‘e Pé?dé%_k}%u Lay Sérm ffbdepcCt ed

wi th di chl oronet ane@?& organi c ases were

washed wi £h By Fesiitq or'ﬁ'))a"d H’Fﬁeéﬂo%wgr‘h%‘@ﬁ@ﬁ'ﬁ WF@GF?%"’E‘%’ a"@ﬁhe ?uPUEr ed and
concent r at edphase wa< esdractéd withdithygadetaee (@xa0chdl). pTrechocbinedRurganici 18yatsi vadte ack f 1-ash .
col um SREA0R LAY wa@héx&oshﬁlt@ rrénlm ehiWsicRG 84 b € dimBRibAlaRisd Sfnger .

gradi ent elution usin
- 49- °'9§""'7‘”\?ﬁ/)“’a‘f WesheS W@Ub’f'ﬁe‘zq MYt e efmronesing gulfgte. fillsors a8d 4 pal e
yel l ow oi | . &dricdobdaied)n QacOd td &ffdrd 8 )brown oily sold, Odhict Glds aB3arbed.ohto §idthl ges), 0. 83

(9H, s), 3 2

oy (1H18 méurgéa;g ,Pﬁ%_s‘n cdi r?fr?%%géx bny (85 e:@'sl».eéié#peﬁ &%@54 ?71@ 8.

7.15 (51-1, Mmshedthedes:red product(? 1g, 66A)asa white solid. m/z (ES*) 339(M+H"). | nt er nedi ate 30
5 N - Benzyl - N- 14 - (2, 4 - Intermediate 28

bi s{[tert-butyl (di methyl) s Chq;hq;ngg,,Q&QP]

am ne T ) h magnetic
stirrer was added® 40&;(12 bog{onrﬁdsf{aelf ERyipped with magnetic ‘stirrer was charged with 5 ~

but yl (di et hipknzgiokyy - @y J1phentitxdspyaid. Ghex-aneres ~ § 8 Yifphena) (6.901g,28.4 rfma), ) .
Anhydr ous 7 %I}anolqh(ﬁﬂhl?érgirﬂ%ﬁéaﬁnﬁz 6@9 1"(51’/0)on"§:§vaféq@§rgorf)Oﬂ@%&opyefge?géyl am ne

(0.82 m, G\Séie acti vated nol ecul ar si eves The
reaction mi x{et evagieiedand plagry UpP Gy ydQps, FiEpsPhees This process "taﬁé‘i’Pea‘ed 18

di chl or onet hawes béfofe stiring wgpeousiglthed larmudder Iaeaydregmtatnmapne‘rexnvé esattioh tbatueel t hr ough -
celite, was%@d tﬂg)ua” %&Mg blﬁ&lv}%mnh%g\?l aQ:éQte mﬂ)e fi lt;ggé‘%vgs c creﬁﬁa?edvﬁs

concentrated I n vacuo a 0 g, 86% as
el T onzbi | aot-rsbe o HergoRn (5. 0% 5T RIS SPREGIGE W) oy
1.03 (9H, s), 1.51 (IH, m, 172(1¢§1¢pgte2903(2H n, 245(1H, m, 2.60

(1H m, 3. 0%/515V éénz ,-10'1 IH’ d,
6.31 (1 H, df %6 ; Ty
| nt er nedi ate 31 trans -.Ni‘ﬂgénzyl SN - [4 - (2, 4 - bis{[tert

- but yl (di net hyl )Tsial rgunk petiomep sk pguipped with magnetic stirrer was loaded 4-(2, 4—bls{[tert-

cycl ohexys | aﬂﬂyﬂﬁméﬂyl)sﬂyéoxy}phenyl)J@or@xarngr'uw((i3 fptd onRd n’fnloﬁs k A?,%&?,Qe‘lj

magnetic stirre - bIS [tert
- butyl (di met Highiceethate @%Wﬂ‘ﬁéﬁ%‘*j’cw|‘%W8>§Vrﬁd&8'ﬂ'é’rérf# ﬁ%de(’g"em'a@'"ef’ 3 mol )

ml, 8.83 mmol) as a solution in 1, 2-dichloroethane (20 ml). Activated powdered 4A molecular
sieves (5.80 g) were added and the reaction mixture stimed vigorously for 2.5 hr.
Tetramethylammoniumtriacetoxyborohydride (2.90 g, 11.0 mmol) was added in one portion
30 and the reaction mixture stirred for 64 hr at room temperature. Aqueous sodium-hydroxide
solution {30 ml, 0.4M) was added and vigorous stirring was-continued for 0.5 hr. The reaction.-
mixture was then filtered through celite, washing with dichioromethane (100 ml). The layers
were separated and the aqueous layer was. extracted with dichloromethane (2x50 ml). The
combined organic phases were washed with brine (100 ml), dried over magnesium-sulfate,
35 filtered and concentrated in vacuo affording the crude product. Purification via flash column

chromatography (SiO,, ethyl acetate / petroleum ether, gradient elution using 1:9, 1:4, then



and anhydrous tetrahydrofuran (480 m ) followed by anhydrous nethanol (120
m). To the sol ution was added sodi um borohydride (1.16 g, 30.5 nmol)
and the reaction mxture stirred for 17 hr. The reaction m xture was
then dil ut edVRiOVF78 et hyl ether (600 ml) and aqueous 25  FEAMBIVABAGr oxi de
(400 M, 0.4M was added. After stirring for 10 mn. the |layers were

separ at ed and the aqueous |ayer extract ed®¥i t h di chl or omet hane (3x100 m).
The conbi ned organi ¢ phases were washed with brine (50 m), dried
over magnesium sul fate and concentrated in vacuo to give a yellow

oil. Purificat |3o,rg,,%|ﬂ§n %,eglﬁ,g ,,ﬁeoéjrya’{}@t (se]{;g%t/zg; S‘PQX yglioy ol. S Eé&%oﬁﬁ @sﬂys) viv)

acetate | petrole tio

furni shed 30 (o8 (@&s) Péﬂ%r%ﬁcﬂf@t(g%@éf’éﬁ%hﬁ) c1019dﬁhlé'ﬁ ‘siﬂ (RHh )21 T2, mB 494 |
oA 0o e lengontSesty dman s OR 3,
6.12 (IH d), 6.23 (IH dd), 6.77 (I I—@M(SH

| nt er nedi at eE 32 N—Benzyl-N-[4 - (2 ﬁnh[s([tquhuﬂymdumgthyl)ﬂygq#y}mpuyl).cycIohexyhdene]

butyl (di met hyl)silyl] oxyI phenyl ) cycl ohexy,ham ne 35 To a round

bottom fl ask was ad ed (
butyl (di nethyl)sily q S ‘°“‘e%as'ée%‘1'p8§£§y T%%@t‘fﬁéﬁé Pr‘bdedé%é br’ﬁi@) and
et hanol (20 ni )butyl(dimethyl)sﬂyl]oxxme@wcme@none (817 mg, 1.88 mmol). Anhydrous

- 50- TRnbRMeBAre (5@%!15%415&0@51 fcyh@\ﬁeda@deéiwzﬂ&h héqd. wnn( HO% wha Qﬁh
activated carbon anol

The reactioff v&SY; 5?9355}3'8?}’%5 G8Yes 410 C{ﬂg’gg‘a‘p F%i%’ﬁml’fmf"e‘?’as sured V'QHVH?"UQ%# '(rio
cycles). The re@otdlthfqnek@w 60vpls wes pdde¢ dnd thgorantis yixtunel Brerednthaughossifeer e of

hydrogen for 18va§\'ﬁng Wlfﬂ%hlﬁ)h%@lét?ékﬁé hi)OerJQ f Iﬁ‘at@ %é Eé:hcmtrldgd lﬁ’\@a%m mrdMg tne
met hanol (100 % cuo affordin

desired product®® "&62’"9&? (1599%85@{‘§ aéaéﬂ'f"ﬁﬂ'll I%@Ch) 019(‘31‘ ). O£F (8hecF)sy- 8?)(90'1 (6H,
s), 0.05 (6H, ) ,1.00.(%8 s}, 311 (8.,m)01.B2(1H9in), 293 (2H, .M)B2.42HIH, m), 2.60 (B, nf)28b4 ) ,
1.62 (2H Mg }id ). 022 (1), 2553, 6 dheo Pk, 006 341k 1d)

5 55 {an, d) YK B (322 110k, ook, 67 oo B, o o bl oo @t ety £83 .,
cis - 4 - A5H. m); s{[tert-butyl (di methyl)sllylloxy}phenyl)cycl ohexyl am ne
10 To a round bottom fl ask equneppediatasst h rragnetl c stirrer was added
CIs - N_' benzyl “trans — N - Binzyl 4\( 4(-
butyl (di met hyl)sily
and ethanol (30 m). To the stirred SEHehexWlamipes added pal | adi um (10% w w
on ac20 vat ed Tarbwng bdiBBediipsk Squpgedwithimageic atirek wags added v etblayiol N { 5

i ) The react '@f‘(z V4eSb%ﬂlertwﬁﬁyl(dumethyl)sqﬁ]a%te@@c}cmﬁ&glmeﬁéfﬁqne%ﬂg@é 7*1%%9(9)6‘” ( 10 .

cycles). The react| on m X
at mosphere of R)UPTYEAUS Branygofiian (478 ik ipfowed Ry aphy 'SEPg'HetaaFEb(F ¢ @')pITBQhe
washi ng wi t h nsbltanelas 6dded sodiym boFétedrizie (1, €N, 30& Snnic)raDd & rbdtuohamumreasilifraf di ng

E ga, dg)SI, r 8904 f06l' 1791'?OQ'|1@Feaét§ﬁlmMe wgztl)@en Al g@l c?éélwl gtﬁ?r (9 rgligkg %&L"% 18H01

n, 2.64 (1%, &rid'“r%“%mﬂ(dmm%?' 06"‘211“6 fFFedd)Aﬁes strong f_PH’Od'H) the layers wereg/ (1

H d). 20 separated and the aqueous layer extracted with dichlororhetiade (BB dioatie B combined
organic phases were washed with brine (50 ml), dried over magnesium sulfate and
concentrated in vacuo to give a yellow oil. Purification via flash column chromatography
(SiO,, ethyl acetate / petroleum ether, gradient elution using 1:9, 1:4, then 3:7, v/v) furnished

30 the desired product as a cream coloured solid (2.09 g, 54%). §,(CDCl,;) 0.01 (6H, s), 0.05
(6H, s), 0.80 (9H, s), 0.85 (9H, s), 1.18 (4H, m), 1.66 (2H, m), 1.87 (2H, m), 2.19 (1H, m), 2.68
(1H, M), .12 (1H, d), 6.23 (1H, dd), 6.77 (1H, d), 7.17 (5H, m).
Intermediate 32
trans—4 - (2, 4 - Bis{[tert - butyl(dimethyl)silyiloxy}phenyl)cyclohexylamine
35 To a round bottom flask was added trans — N - benzyl — N ~ [4 - (2, 4 - bis{[tert —
butyl(dimethyl)silyfloxy} phenyl) cyclohexyl]amine (500 mg, 0.95 mmol) and ethanol (20 ml).




cis- N-[4- (2, 4 -

Bsfsftefl-butyl (di nethyl)silyljoxylphenyl)cycl ohexyll nethane

sul f onam de A round bottonmed flask equi pped with magnetic
stirrer was WOawgpea: with cis - 4 - (2, 4 - PCT/IB00/00286
bis([tert-butyl (di nethyl)silyl]oxy}phenyl)cycl ohexylam ne (47 ng, 0.108 -
nmmol ) and 1, 2- 25 di chl oroethane (4 nt9: To the stirred solution was _
added net hanesul fonyl chloride (10 pl, 0.12 mmol ), triethylamne (30
11, 0.22 nmol) and 4-di met hyl am nopyridine (catalytic anopunt). -The
solution was s for 17 hr then ned bet i,4m
hydr oxi de (5 rr]t {h % } solufion wascfd‘cjf ororr&emﬂ WIW 5a°¥\%§g°$;3 %Uiieé’uS 1ghase
was extracted wnelhaaja glirtydn ethenchmel). ('Q',@E!eactm" Veﬁﬂ wwa@m@dctbmlmél uggegani c

| ayers were \Aa@h.eglem\mb Byclé&) Mhe (réhctidn) mixtOhei viad sﬁVéarwgmgaesﬂddmrBQmogdub&aﬁe and

concentrated in vac de, produc ads rbe ont o and
purified via Fvgopen 8rl Wﬁ‘ﬁ%ﬁq Ui CE@rol"%p"ﬁffeh wash {"ﬂw fih Teten f{»_}bé ”‘g E%I eum
et her, grad$ ensolvent was edmpvédoin vegyp affordin@the I'esdred pladyst (1140% mav3R) as @ cglovr@ss he

title COWPOUHdou(ﬁg:d%hoiré& égmﬁ“(eﬁ% 'o%f(éf@@) 0.82 S;HO.«F) ﬁéaa(ﬂﬁ'r@m 2?{2‘9%‘

Y7 (o o s b 5 (). €11 0 B ea . o) 67 Tt T 4 g
: WO

(IH d), 6.28 (1H, d), 35 6.42 (1 Mterd@}iate®397 (I H, d).

00/ 56702 cis—-4-(2,4- b:s{[tert-buty!(d|methyllsinI]oxy}pheny)cyclohexy’ia]rmne
| nternedi ate 35

Bi s{[tert-Mut yI (di meEHgHne Q?ﬂ%ﬂ%ﬁﬂj"ﬁﬂ%’ﬁf}‘f‘)"@%ﬁ“&ﬁ‘éﬂ/‘ﬁs e e N — benzyl -
‘sul fonani de [4 - (2, 4 - bs(jteat —+ muyi({dimieth/siyifexyidhbatidycleltpuiljomiae (700t ing.nbB3Met i c
stirrer was -aqge Lr{daélﬁanol (%0 ml)( 270 4ne stlrrgd sollmo§{vx[aL %ﬁ&ed palladlum 10% wiw on

but yl (di net hyI )SI yl] oxy c ex | am ne mmol ) and 1,
o G ChihaEtRahe, P bR! o) Eha SUry fredand & o+ Bie RecormpraRRves
triet hyl ani ne evaiategIthen pidéd runder hydrogen (10 alytleshe dTHeyreaatibh anbegellwas nsfitred

chloride (53 Rk ronlﬁgnm Etn@%eltemf F§arbdel ForMeShr Bhentered through a cellte plug

Cemperature (9 L 5 i o 8 RN T 54 Tt Ty B e
cont ai ni ng di gddoctqFee iMyashy.)(ad @ Golndripssaoids, (GRGH) 0(02@6Hys) 0.04 (BH, She78 @iies)s wer e
separat ed and otggeg@cwe]%s PERGEH &% 588 HEAm ;{"'atdé‘ (i, Gh)! @5 PHRL Jﬂa trh, 40 M) .

The conbi ned or ani c 'phases were washed w t'h brine (50 m ) r| ed over

~magnesi um sul fefd1H. d). filtered and concentrated in vacua af fordi ng the
title conpsmund.as a pale yellow oi |l [nSttedinte 34 100%9 . 8H(CDCl 3) 0.02
(6H, s), 0.05 (6ks_9$).14 Q2 7 9 () 1.70 (2H,
m, 1.99 (2H, 5 "92°(1H, d)

6.13 (1H, d), 6.22 (1H 15 dd), 6.663{lfpnamidy)

I nt er medi ate 36 A round bottomed flask equipied wifhvnagndti€ Birer was-charged with cis -4 - (2, 4

But yl (di met hyl_ )ag{ﬂ,aﬁ'bl.f;?ga{m&ﬁwaw&ﬁy PRGARERMine (47 mg, 0.108 mr;rcm &hd” PUAd

bottoned fl ask Ic stirrer was a (
hydr oxy) ph@nyld@y'@l"ﬁgﬁ'ﬁéﬁ@he“("_’te 8'Ue‘§;s°"§]°'2‘ﬁasrﬂ?6?d)m%'@ﬁ?ﬁ‘f@“é'|°5'P'1"&? (i 9- %ol e
from Al drich) rang, Rehylaniiegelpoeize hivoiparzet diyéthytmrapirdee (catafflic amoliay).t T
stirred sol ut Isglﬂtlo%%s s‘e?hrrgc(ie %r hrﬂrg\%% Bllrﬁlio‘wgd b%gveen aqueous sodium hydroxide (5 ml, 0.2M)
' and dichloromethane (5 ml). The aqueous phase was extracted with dichloromethane (2x5
mi) and the combined organic layers were washed with brine (8 mi), dried over magnesium
30 sulfate and concentrated in vacuo. The crude product was adsorbed onto silica gel and
purified via flash column chromatography (SiO,, ethyl acetate / petroleum ether, gradient
elution using 1:9, 1:4, then 1:3, v/v) to give the title compound (39 mg, 70%) which solidified
on standing. 5,(CDCl,) 0.17 (6H, s), 0.23 (6H, s), 0.97 (9H, s}, 1.00 (SH, s), 1.53 (2H, m),
1.71 (4H, m), 1.94 (2H, m), 2.85 (1H, m), 2.99 (3H, s), 3.78 (1H, m), 4.83 (1H, d), 6.28 (1H, d),
35 6.42 (1H, dd), 6.97 (1H, d).




g, 13.20 mmol), tert-butyl (dinethyl)silyl chloride (1.19 g, 7.89 mol)

and 4- di nmet hyl am nopyridine (catal ytic anount). The reaction m xture
was stirred for 17 hr at room tenperature and then the

N. N- di net hyl P&%8#%e renoved in vacuo. The reS| due was  PCTEBPYARYG,ned

bet ween et hyl acetate (100 nl) and water gi} The | ayers were separated
and 25 the aqueous phase was extracted w'th et hyI acetate (3x20 m). The

conbi ned organic |ayers were washed with brine, dried over nagnesium
sulfate, filtered and concentrated in vacuo. Purification via flash

col um chromat ography (Si @2, et hyI acg,;e,?\,rn@d,;te@gtrol eum et her, 2:3, v/v)

affordedthetltle corrpound(l._ 7y as apale yel | H(CDC|3)
0.19 (6H, s), 0.4a ‘
2.99 (1 H m, 677(2H d), 707(2H _ul_fgnarﬁiee
: nt e{ rZrEdl4at eb?z To afound ‘ﬂtome&ﬁagl?éth pedith Wabrrbtid BBl s Shbied Ry ) PRenY! )
cycl ohexanol® gs{[te’t bxy'(d‘mﬂhw%%ﬂ‘g‘y)ﬂ ysweehexyiagune 248imay ST viPTR) Rey e ¢
stirrer was Chaircgletﬂetmﬁeh%]mlnr ToThe 2tirded solution Wak &(id&ﬂttmwmmfeh@ﬂyﬁl beavzeme) (277

ng, 1.00 mol) hy et rahydr o rn Thest rre
sol uti on was C(S%fwe th ”ge}%ags“f‘a‘yk mf{fdel\gsg 6"t et raHje °Hyf’édttt| ﬁ@’Stﬁcs g
(0.32 dweifmiawwmy)ldtmghad@ektjnq wiutignwas stiyecat oo temperetdietfordf hofand

n52Ut yl lit hl Uﬁﬂeﬁ@o@&i iﬁio,a sépakéling funnel contalnlng\thWn@ﬁZQ@(wo mil) and water (20 ml)
- - in cycl ohex

was stirred%or ibyers org e oaRled ang{p’?gﬁ’&o ST & eac‘?e(’d’"m d'Fﬁ?rgT?tHa"e (<80 mi
but yI ( di met hy! T8¢ pabinest grppTiRANRs &5 wespotasheswith biite (SOM crieg over 4BRsiDH Julfate,
was added via Sidrédge ca&e.arasealuuwcmwaﬁoru.r@wmé eaﬁpohsa 5@4%9& ﬂfu&w an(aé@mgi é and

the reaction rre r 3 en allowed to
warmto room t dAQE: g}l(cﬁarcg @9@&" )Iﬂd% (%'18) an K @a?:?% @H ﬂa‘sgzdﬁ'érf?:)hb'fp @t h
aqueous hydr ocim)or99d2m @i).R.q151Hrim), 28118H/s). 3110 &I, phBIe2 i H, a). 6.1&(1H, d), 6.22 (1H,
separ ating fsunigy, ¢ 60ALAHNI Ng et hyl acetate (50 nl) and water (10 m). The
| ayers were separated and t he agueous ghase extracted with ethyl
acetate (3x5 m). The conbi ned @E&%ﬂ—@—%yers were washed with brine
(10 m), dried over maghdst {itertsBlfytdimethyddilydmgibhamdicyclohexarmpacent rat ed i n

vacuo. The resultin roi@® S0 f I t
(510, 10" etnyl accs ot o8 Sod MR pad B0, ) UETel EE QUEHRE 1 ¢

t he
compound as a \/\/T‘Hr?xé)p%‘lylfﬁbbg"??"”e (00, ﬁ&s W)@(c%rc&allwg@flweeﬁ% Aidrich) and
di ast er eoi si¥newrshydipes NN, dnEDIBnardidd & rilb H o tsg stir@d S@utio® iwas ad)ded inidaZolé Dtd0

m, 1.84 (2H, ?,1312095“rﬁg)|'| tembut %n@hfxglg cmnrlde (?q%( %H ?1%0@8 .-%33"1? s)
FF

3.49 (3H, 9), ;l
d d) 6. 73 ( 2H, dla')et yIBmlggPytu r’q (caaalytlc 7"'“8@”( reaitnon ffnxgge was shrre:t HI 7 la)at rogg

| nt er nedi at e 38&mperature andt en theBMMdimethdiforméniide rérigved in vacuo. The residue was

gl Prg tS g;r?ts IhIOXy MLY% RARRY L‘t]'l)'/bl\ FeaMe h@g%%ﬂd bz (l)i rrﬁ))h %9 wgrs ware se%ahated and

stirrer V\B.Sz ch gwle gfg‘be%\i ;Erﬁse4was e(giactedfu[lt{\ 8‘P¥' acetate (3x20 mf) T e combmed organic Iayers
but yl (di met hy| eiel washashwith pries gitigd ovel magngslym duifatebiiie(edeint cancamiated Xy yacuo.
phenyl ] cycl ohepafeltioh %idRash column chromatography (SiO,, ethyl acetate / petroleum ether, 2:3, viv)

:l-l-—’

Iutlon

netic

afforded the title compound (1.39 g, 87%) as a pale yellow solid. §,(CDCl,) 0.19 (6H, s), 0.98
(9H, s), 1.87 (2H, m), 2.20 (2H, m), 2.46 (4H, m), 2.99 (1H, m), 6.77 (2H, d), 7.07 (2H, d).

30 Intermediate 37
4 - (4 - {[tert - Butyl(dimethyl)silylJoxy}phenyl) - 1 - [2, 4 - bis(methoxymethoxy) phenyl]

cyclohexanol
A round bottomed flask equipped with magnetic stirrer was charged with 1-bromo-2,4-

bis(methoxymethoxy)benzene (277 mg, 1.00 mmol) and anhydrous tetrahydrofuran (5 mi).
35  The stirred solution was cooled to -78°C and N, N, N, N'-tetramethylethylene diamine (0.32
ml, 2.10 mmol) was added followed by dropwise addition of n-butyl lithium (0.88 ml, 2.10



20 mg, 0.25 mmol ), toluene (10 m) and p-toluene sulfonic acid
nonohydrate (3 crystals). The reaction m xture was heated to reflux
tenperature for 30 mn, then cooled to room t enperature before addi ng
sat ur at ed adYR#VE7Bodi um bi carbonate (5 m ). The | ayers wePGI/IB00/00286
separated and the aqueous | ayer was ext\rNggt ed with ethyl acetate (3x 10nf).

The conbi ned organic | ayers were hed with brine (10 m), dried
over nmagnesium sul fate, filtered and 25 concentrated in vacua. The title
conpound was isolated wi thout further purification as an oil . (118 ny,

98% and a m il & K hast ﬁ%?@éh%%)s Thb %sﬂllu%gcgghg}‘) whs Jﬁ%eé @"’40 $in al0. 98
(9H, s), 1.84 2.56

1
(1H n), 3.4878 ﬁ-l,t"eé)* t”'g% (bg‘lﬂ(d"é“)'hy‘)s"ga°"y}@‘ef¥l) %’9&'2&?@"53 <3°’5’“991 '-tolfﬁ“nz'h)
6.67 (1H, dd) wa6 added(vBsyrioge, asta F@utiprd Id, antydrous . t@tahydPdtlrard J2, miJ add the Irkhction d).

30 ° 4o rﬂ'ﬁfbo {113 HrEirhe -
mixtyre stirred for 30 min at 78 C, then allowe ture er3 r

Butyl (4 - {4 - 'Ii ZT g hoxXymet hoxy vﬁ cyc ex p enoxy

di met hyl 5 reaction was quenche wnth aquedus hydrochlorlc acid (5 mil, M th %[h@oured into"a

To a round botsémarasiog funad lkcostsibing piayl asethle (BB gMesridcwséri (10 ail). Walse ageaedveteert -

butyl (4 - hase extracted with efhyl
A-bi s( met hoxyrgr%g[aﬁa ed 3r{d21he aﬁeous phas ex racte wu e %etatex&f ral) Thﬁ combl %ine (118

cl ohexen-
ng, 35 0. 24 °aYF avqwe@t%a&h%ﬂ W‘E{‘l@"?rﬁ)o mHFcS’”F%@"eé fegnegium sy¥fat. if ed #4 1 adi um
" (catalytic arramtentraﬂeﬁ% Wouo. The rdsmﬁng\bﬁbvedplmﬂéd)ﬂmﬂasmmmfhﬂl&ﬂwato@raﬁme(smI‘tI on.
The reacti ‘R)n \éﬁﬁl%%gtat\ggﬁaﬁoﬁﬁﬂ eﬁ'n‘éﬁ%"’babﬁ)q‘uﬁtﬂﬁ*?g gtle comﬁoumli as a white solid (127

-53- er an atnosphere o g’ process was
repeated for IIIB %%leaé%ab‘é#%?Efd'ane'e"'s‘P"E%%/l%{ﬁDG d%ﬂ9 @Hhi)dPQﬁg(éH it WPslgher e.
Tﬂe r eﬁctl IOn ) xL.84r @HWAS 196 (2H; anl 2|\56gzm atsb.yo {10, md, 5.481(3H, s) 349t(brerk)f3 gst er eg
t hrough celit qn rate
in vacuo ?1’ %?édf}ﬂgw #]4(? {%X'es 'égﬁﬁp%)ﬁgﬂgﬁaé)bo% oﬁ 0| I [ﬁe,n%

100% and a m'(1>tt9)re of 5 diastereoi sonmers. [err](CDCl[err]) 0.15 (6H

s), 0.92 (8H, s), 1.51 (2H n), 1.63 ﬁ@hheggessl 81 (2H, m, 1.94 (2H,
m, 2.43 and 2. 90 @l ) Qory ik ] ] 3.39.{3H s),
3. 40 (2x 1% 6. 56

and 6.61 (1H n), 6.70 (3H, r’r), MM!EH h),711(1H a).

I ntermedi at e 40 10A round bottofndc stk Eryilppddiwith nhagnelic stirrer was charged with 4 - (4 - ([tert
bi s( met hoxynet hexyl hden nd
bottoned fl as km%%mﬂggy\//\#%tg x1y (h gt ?%(rﬁ‘g%%gm?Xgégf‘gayll\/\ﬂoﬁexgﬁ%6%
hydride (®°20mg, 0@ 'I'(D°'?n‘ﬁ9-le"e 68 )cﬁ”§ p‘éPE’F'EﬁP"FW"’rﬁ"HéW&P“VSTaFe)(3\f6WF'é‘ﬁ) Wa'§ washed
wi t h petr ol eursaction mixteieh®ss (datedOtonteflux TdrpedELsS J0einindltnntmicbet war

removed UNder o BUERLRLERRME Spursieo ann BRI SLLR OTH B 348 ™)

was added and rred uti1on S C00
Tri met hyl phospraied @ad Hie dayepapayes vpg extractadwilialy) aciate (Bothed- drepndedyi a
syringe and t Bganic layers WbrielWaBltbd Witk botifiec(10a8), aliddowecmigneshai Blifar, fiRasN and

;gg?fr g;uo Oé,[o%r n%atgél in \ZE&S rﬂ:n%; Entﬁogméiyﬁ% %39 és&ﬂed wi ut f&r?x g gé@c]z;‘alﬁo%'r’]ag a? fgl
(118 mg 98%) and a mlxture of dnastereousomers SH(CD 3) 0. 19 (6H s), 0.98 (8H, s), 1.84
{1H, m), 2.00 (1H, m), 2.27 (1H, m), 2.44 (2H, m), 2.56 (1H, m), 3.48 (3H, s), 3.49 (3H, s),
5.15 (2x2H, s), 5.79 (1H, m), 6.67 (1H, dd), 6.77 (2H, d), 6.78 (1H, d), 7.07 (2H, d), 7.11 (1H,
d).
30 _ Intermediate 39

tert— Buty! (4 - {4 - [2, 4 - bis(methoxymethoxy)phenyl]cyclohexyl}phenoxy) dimethyl

| silane

_ ~ To a round bottomed flask equipped with magnetic stirrer was added tert — butyl (4 -

{4 - [2, 4-bis(methoxymethoxy)phenyl]-3-cyclohexen-1-yl}phenoxy) .dimethylsilane (118 mg,

35 0.24 mmol) and ethanol (15 ml). To the stirred solution, palladium {cataiytic amount, 10% on

activated carbon) was added in one portion. The reaction vessel was then evacuated and




3.40 mmol ) as . a solution in tetrahydrofuran (30 ml). The pale yellow

m xture was heated to reflux tenperature for 0.75 hr, then cooled to
roomtenperature and partitioned between ethyl 20 acetate (100 mz and

sat ur at ed aq¥@ME57moni um chl ori de solution (30 m). The | wer e
separated and the aqueous layer was extrac ged with ethyl acetate (3x30 m).
The conbi ned organic | ayers were wash8d with brine (30 M), dried over
magnesi um sul f at e, filtered and concentrated in vacuo, affording a
yellow oil. Purification via flash col um chromat ography (Sierr],

ethyl acetate /pnghiufde? Hﬁrhtﬁ{o&ﬁuéne oth a’j@vog\éﬁ Vrni E\;-!s§ kel retpgﬁed fok h@cﬁ@@&&@d 25

as a yellowoil (1.13
2 13 3(/ 4H, m, l éw)ng p_‘aga hydro en mos Q?Sﬁgc‘ﬁn mguragvaf gtHeg §f’bm‘gy5f§’ VS’H s),
3.71 (3H, s), SmQerllt(e@H;hrcsx);h céﬁtez\dastnﬁwwﬂfsethyl &elaR®. (Thefitrate was coggentr@edin vacud 6. 68

(1H d) 6.83 (QerdlrQ) the7t|tI98co(ng:$'L|mddQs a colourless 0|I (118 mg, 100%) and a mixture of
I nternmedi ate 41 2, 4 -

bi s( et hoxynBt h$3erpinemers| %Sﬁﬂ%h@%?ﬁ“ é’c@@%lfgé‘y@o 51 (2H[mj 1.63 251, &), AR RH.
bot t orredbf | ask mnuigpwmd nwzzn M8 Qe ik ngt2.84rand 3w $1 iaddajse(a)ndTeyghw sf,4.40
2, 4 - t
[ Is(me @FM—F‘% ﬁ?ﬂ!ﬁ_k%ﬁh%@ﬁd dzﬂesg%}éé%ﬁ& @% 1 m)lg 79(3H'5fnfa di um

mml) and et han e stirred sSolution s ad

(catal yti c anouht? Hov) |111 @bt9vat ed carbon) in one portion. The
reaction vessel was evacuated and pl aasermedihes40an at nosphere of
hydr ogen. This proc a 83 ef re l aV|n under a
hydrogen 35t|b at mos 1)- e%?d LIS efthox cho {leycl e

reaction m xture wash found dpltahed Hiegiugduipped with @riapnetic stigges hyas goaged Iwitetsheivol  and
t 22 filtrate wasydfiexdos gl kol Cbb}’oorhﬁb%Srsmrﬁ wnmhe'iélbmgvntch@aé w&éhed wzth petréaleum f

- 54- 0 g S ol qur| ess xture o

di ast er eoi somr%wé&%%lﬁe bxcas? @eggl rTils‘l s fe%‘?'egf"% rf'ﬂﬁe fjessufe-g7
(4H, m, 2.93 (Amydrags, tet@hndyof(lrgrlﬁzo gr)l) WS ayg_ec(gﬂ thggtlrretg sqhgtion was coaleddo §°Cz2

(3H, s), 5.1 afifhem fbﬁosﬁl?dﬁoac%%ie #5624, 8Rél nﬁnog:)wés 2dddec;sampvﬁsees\@a Qﬂﬂg@ afBtne 1H,

?Zﬁ e?ngl :? g 4Zstxrred mnxture vgas allowe>d C)\r@{%\zto Fac')gm t;[nperatug'e over (‘ﬂw The mixture was cooled

Bl s( met hoxymet hoX{G pive tmthe aiditiorodi dxy[?. i4deidinetbeymethexyjpblenyl] cyclohexanone (1.00 glo a
round bottoned ék@ﬁ%ol?gé’b PRGN Wl&tﬂhm\ﬂeﬁ 836 )l I 7hE %Qle %meg was heated to
trimethylsilyl d| thé/ J)hosgﬁf)n%a\qr h %?1 fg%j anh&'r‘ous

t et r ahydr of ur an®ux t€mpe hBens7op! t?d°°§'bﬁeﬁ'f’?r5tﬂre\ﬁa%p 'BT'eé’d’ef“@e Ynd

n- but _yI litap umo@@te&OOQﬂnl) aBd SQUFMIBQUGEUSZMFM)"UM rhiarije sgitior §3esl). Ths lagetded
dropwi se, Via sy @g@araéeesndfih@baueo&hsyerr %stem%temm it ¥3te fxszo mg' lipped to

warmslowy to r tirre
Bi s( met hoxymet hﬁ%’?’@’)"ﬁ%@%’“ﬁ F‘é?f& IWSF?e‘% B‘hg'"‘( 9’@6 ﬁ[bm')2dr£‘>q§ Wﬁ‘oT"? jum SHBts vi a
syringe as filtewd sl (concentratad b etacweh pifrdifg B ayeligw2 8. NPYrificAibt eda ashircolstnhr ri Ng

at room tenper aé%n%iogFéﬂﬁy (rsﬁ)acéﬂ'\yp&etate / petrcmu}q élﬁe? 1V@$NPQH1‘.Sﬁéh thd iR c@mpound
separating funnel contai us sod é} roxi de solution 10 m,

10% W v) .  APP er 251 UL (Fr 3 %r?ég) \Rm(PHsQﬂ)ét ‘rﬁ‘y"l (RErm) 36‘) nfy3 “ﬁh@) &dﬁ
| ayer was mRa26/ (H, el 3b9 (3t di AG3 Gonsleh T @Hed, Srdrid.chisadi(2H, &L i5a3 ((11-0 m),
then extracted yiddy SAb86EWR, &SI (11, g). 7.08 (1H, g).

Intermediate 41
cis / trans - Mathyl {4 - [2, 4 - bis{(methoxymethoxy)phenyijcyclohexyl} acetate

30 To a round bottomed flask equipped with magnetic stirrer was added (+)-methyl {4 -
[2, 4 - bis(methoxymethoxy)phenyljcyclohexylidene}acetaie (1.13 g, 3.23 mmol) and ethanol
{50 ml). To the stirred solution was added palladium (catalytic amount, 10% on activated
carbon) in one portion. The reaction vessel was evacuated and placed under an atmosphere
of hydrogen. This process was repeated for 10 cycles before leaving under a hydrogen
35 atmosphere and then stirred vigorously for 17 hr. The reaction mixture was filtered through

celite, washing with ethano! and the filtrate was evaporated to dryness, furnishing the titie



(3x20 m ). The conbined organic |ayers were washed with water (10 m),
dried over magnesi um sul fate, filtered and concentrated i n"vacuo’
affording the title compound (422 ny, 52% as an oil. 8H(CDCI 3) 1.86
(2H, M, 2. 8@ 00B6MW3 (4H, n), 2.42 (2H, n), 3.19 (1H, n), PCTABRPO2§63H, s),
3.51 (3H, s), 5.14 (2H, s), 5.21 (2H, s), 5.71 (1H, s), 6.67 (IH dd), 6.81
(1H, d), 7.05 (1H, d). -54-

I nternedi ate 43 )-44 - L2. 4 -

Di hydr oxvphenyl | cycl ohexyl i denel acetic acid A round bottoned

f1 ask i pped with -1
o Nt Py b depe e A B boh o8 s clofiost B e Bfe s P rbatsmets: SOy
aci di c dowex n&8i(2H, m), 1.62 (1778 (2hym)ah@l HEiMaABI (1H1B), AKT (3Hhen3.6t (SHrSQdB & 60C
for 3 hr. Thean@@%osnrwmtaua @ﬁ\@ﬁ $)i 3.324n8€.23 (2, 5), éw&ugfsa@waj By&afd UG,

washing with ne t was removed under reduced pressure
to give a yel P@&/(%PF) '(125a 18\9\%’?3% was purified by preparative TLC (ethyl
acetate / 5 petrol eum et her, 3. linteghediatei2ir ni shing the title conpound
(6.5mg, 35% as an (Ql'-étt l{dt Zégﬁle}hégmethggr?pP{eWﬁ%Iohexvhdene}acetlc acid

I nternedi ate 44

4- Bi st met hoxymet hox®) HheHA IW‘(‘,‘T‘%&% | YHiRRRda VP o ARENELiG estirer was added T4 5
round bott orredanfeth&!skldewlpmmnwwtbtermgmatl| £83 tnimol) @nd watydrackd edatyodfueam
hydride E%infrgfhe 8tm%§ sSFTBL Haé&é?eg 'loS(p 6 quthr} zg@éﬂ 9?‘{3 molA‘?lrzﬁlr

washi ng the sodi umh eum et € excess
sol vent wdlé r@nwe!afxemabwa%%’aﬂ’c%rawﬁ%%wwe pyerp min, The reaction fixture was
- 55- Biowed e >waeh htowy (ol ool Yempamtuted dedl strred foh el 7 Sliri 1 ded [@ISpensi on

cooled to Of e"s}élrrgtho%n?eway)})pﬂ%%yl) cé&%@%gﬁet @yd R?%mtvgas(agi%% \[iae%)?iMe’ asV- r9n5

mml ) was adde Ion m xtu
slowly tor OOmSP'éW?ﬂé'? ggraqygro@(,a@r(zg mhy Aftgr f (’IQStII’ng at room temperature, the reactuon

Bi s( met hoxy netnixaixy fasgiuyek )it€ ¥ cbmbeg o céizdlihgnaguedds 6ftiunmjdjoxisasalttken added
as a 5 ,gol l';lto'rﬂn1d°/‘w/17) Kﬂeﬁj'em’a‘é%‘aﬂ‘ngé Qﬂpﬁietﬁ)}rgthgwj o ?fﬂdthk Qﬁ] dof@RldQRhsM Xt ure

stirred for room t’Ion xtur mas pour ed
into a separ a?‘f"Hf(fdfbMﬁngﬂg ‘E’B‘iﬂ“éﬁt‘?ﬁ ﬁ}jdr%ai"[é"r agid5(30 mi), the’r‘n‘f" ractge ity ity $thest her
(50 m). The (3m3ert). Weieccabpad atgasic dayerst bere aqmwthphmere(mxm) aitied: dver
wi th diethyl )%E&E&ur(%ﬁﬁf%@ filered aﬂ‘@onﬁéﬁ?@t‘eﬁ‘%a%o%&’dﬁ? i@ &m\f‘lﬁu dBshed with

brine (20 m ried over Ilgnem um sul | tered and concentrated

in vacuo, to BR%)esanobiyCOBy 186 @RtTon0002 13,45, 1) a%%dnhﬁﬁg@m Bhet48gr aphy

(Si 2, ethyl oeehps.e GHEST @(EHE), sl2hezH, si.521 (W, &) 6.6 fiBy digd.diljed, d), 7.05t i tl e

conmpound (141(1;596) 66/() as a pale yellow oil. [err]H(CDOerr]OD) 1.57 - 1.70

(2H, m, 2.02 2.25 (2H, m, 234249(2H m, 2.60 (1H, m, 3.03

(1H ). 3.24 (1H, n), 3.47 (3H s),Intermegiatedd 3y "oy "5 17 (2H s),

g. 23(2H, s), 5.33 (1 I-k):@-,[z,ﬁ-@ﬁ\yaﬂﬂy@ Q]ﬁ&lﬁexﬂiggnéa&agéadﬂ d), 7.09 (1H,
t.e

O~ [4-(2. - D yc BRI B TURES e SR B i PR G0 1)

round bot 226 rred’s(fnleae*ymetqcuylwpqdl]wlomxwa@ebwc agd (25mey 74vasol)ashitioccHoex fedin[ 2, 4-
' (75 mg) and methano! (15 ml) then stirred at 60°C for 3 hr. The reaction mixture was fiitered
through a celite plug, washing with methanol. The solvent was removed under reduced
pressure to give a yellow oil (15 mg) which was purified by preparative TLC (ethyl acetate /
petroleum ether, 3:1, v/v), furnishing the title compound (6.5mg, 35%) as an oil. m/z(ES")
30 338 (M+H").
Intermediate 44

(+)4{4-[2, 4-Bis(methoxymethoxy)phenyl]lcyciohexylidene}acetonitrile

\
|
To a round bottomed flask equipped with magnetic stirrer was added sodium hydride 1
(40 mg, 0.95 mmol, 60% dispersion in mineral o0il). After washing the sodium hydride with |
|
|

35 petroleum ether (2x20 ml), the excess solvent was removed under reduced pressure. 1, 2-



bi s( met hoxynet hoxy) phenyl ] cycl ohexyl i dene}acetonitrile (141 ng, 0.45 nmol)

and net hanol (5 mM). The reaction m xture was stirred, the solution
was heated to reflux tenperature and aqueous hydrochloric acid ( ,
1.0 was adW&Po§F¥nl y. Heating was continued for 1 hr 20 PGHEBOY/pRSs

reaction mxture was allowed to cool to rogmtenperature prior to the

addi tion of sat urat ed agueous sodi um™Bi carbonate solution (12 m). The
reaction m xture was then partitioned between ethyl acetate (30 nl)
and water (10 nl). The aqueous |ayer was extracted with ethyl acetate

(3x1 5 m) and Bln@th %r&e(?O Qﬁl)g\%y Qddtaé%ﬁd’ fheVRREE SLisWhrsidn RbbIEEL o #E. ngﬁthylm ),

dried over magnesi um su |tered and concentrated in vacuo.
resi due was 25 CVEMJ"H‘MPEWP’QH“QEEf(FO&sFH 1 mmAD WA BYAsE SERPYiSRy ThesTaeption sRixye
acetate / petrok@unanetdierio warn sidwly {00 room tembératuck tdver t2 t hre gg@poaind as a

L0 (SOaly Bl Rl oy, 8 TAE) g 5, 10
3.01 (1 H, nf, g)lu_’gqn in 1, 2-dqr[§fqoxmhane5(1glnl)(qp|th%l)eactlen wt%glrred@g 1( at r59m 6 32

(1H, d), 6.80 (t%Hperﬂ)xre The reaction mixture was poured into a separating funne! containing water (50

I nt er nedi at e 46

()-1-(3, 3-Di f| uo Sr(\:d %Ift% gt)r(lerl (fo 5:1) T e Ia ers ¥vﬁr8 )? )f née{t?{ioa;(nd)ﬂ‘be aqgeous phase extracted

Di et hyl anmi nosul wmmth Pth%rdwa@l)( SWBGPTb'MSOF%GéR!eFMVGéﬁ\Sﬁsh?dr with &56¢ (0igh of
()-3-12,4- drieid %QMaBﬁBst%hiFWY&d@émy lebrizymlatla 6 94206) @0 éléwam) Plflication

anhydrous 1 ure fter

hr %lurt her dlget H?/ asH’f% oouT T °mat p?’f @boﬁi é’p%cf%?} ?Heum et dF{ Vla{aaqur%e%@? er 48

hr, the reacti otﬂlermmpqwnéﬁwamgp@ﬁ%)laﬁ|amabdemq;!ewﬂ&@@bri S7201.18 (PHamd 282 Ryl 35

%C)et atg §ﬁ0 M) 225 BR, AHIPSPUS b BHEH), 0@ (18X Fnj, 20k e, W, 13b4qi), AEabiRtse 362 X 20
an e

conbi ned or gani "Rt HdP shaP2CH P &3V £ RERANS R R A48 & AW &Y Pt at ed

in vacuo. The crude residue was lpermeddiatedSoy f| ash col um

C_hl‘ omat ogr aHBy (SiQ2, ethyl 435 9l othar hdh\heyeioftexylidene aXétMAitrﬁ give the
title conpound as a np ; z (E ' H ", err] (ethyl
acetate/petrol, 1:1 q,)'ouoq Botiomsd flask equipped with magnetic stirrer was added (+)-{4-[2, 4-

I nt er medi at e 47brs(methoxymethoxy)phenyl]cyclohexylldene}acetonltnle (141 mg, 0.45 mmol) and methanol

(312 4 B o TR APMISLIGAMREI 6! ADSKAREGRL ROKH b ForfE lflperatre

A sol ution of (‘'met hoxynet hoxy cl ohex anoij (50
my) in aceuaeHs WTO?HWC ﬁﬁ%(sa'ﬂ'déew UaSaa 9q 'f'?"é)d 56?“0& P’é?\c inued a5 rtifim
(V) oxide (264 s)thé Feadtidh Snbttdreifiwag allowed to addk @ robhn Getnpatalurd pridd i the |additomedt 3

hr. After 3 hr h r r re i on
m xture was par %R'fl oneﬂ‘g et%g'é’% patmﬁ& fg'ﬁqun (?fg‘% ta’thé rg%célél{' %UQ? X0 ﬁ'%%g‘

| ayers wePpastitiogadahesvesy eyt agatte éﬁ?u@ﬁu%d I"@fFér“ - eXher aeRS el hvagt hyI
acetate (2 x 20exthgted Withethy! acetateGBMTD M @Ad 1BE Gatitined BxghicIajds Washed msbheéi(zw th

wat er (20 n), W i cﬁ’g eg r%%ﬁ%{b%sh 2 S HiefeB i %Qr%entrated lﬁ%¥% L& due Ecua

The residue was ur| ol um chr onat err
acet at el pet 28| , Pified ‘(ﬁ flash celupn cheorngiearaphy (Séozcﬁthiﬁé 4o ége"&'e%l f I1és‘${V)dPI (15
mg, 29% . Rer r;ffofcemaytle cbirpounn6 aé atvbhepiid @b mgdade)v/nvy (51228 (M-H*); 8,(CD,0D)

Intermediate 48, 55_ 4 68 (21, m), 2.02 — 2.14 (2H, m), 2.33 - 2.48 (2H, m), 2.57 (1H, m). 3.01 (1H, m), 3.14
(1H, m), 5.31 (1H, s), 6.26 and 6.28 (1H, d), 6.32 (1H, d), 6.80 (1H, d).
intermediate 46

30 {#)-1-(3,3-Difluorocyclohexyl}-2.4-bis(methoxymethoxy)benzene

Diethylaminosulfur trifluoride (34 ul) was added to a stirred solution of (x)-3-[2,4-
bis(methoxymethoxy)phenyljcyclohexanone (40 mg) in anhydrous 1,2-dimethoxyethane at
room temperature under argon. After 1 hr further diethylaminosulfur triflucride {170 ul) was
added. After 48 hr, the reaction mixture was partitioned between water (20 ml) and ethyl

35 acetate (20 ml). The aqueous layer was extracted with ethyl acetate (2 x 20 ml) and the



()-3-r2.4-Bi s(net hovynet hoxv) phenvl | cycl ohexanecar boxam de

Triethylamne (16 [err]l and isobutylchloroformate (14 [err]l) were added
to a sti-rred sol ution of

(+)-3-[2, 4- bicstpsewhoxynet hoxy) phenyl ] cycl ohexanecar boxyl i ccaaBab/aozss
anhydrous 20 tetrahydrofuran (2 m) at O[err]C under argon. After 30 mn,
aqueous ammoni a solution (0.5 m, 8% w w) was added. The reaction
m xture was partitioned between water (20 m) and et hyl acetate (50
m). The aqueous |ayer was extracted with ethyl acetate (2 x 20 m) and the
conbl ned o1 030k forsy b85Skl fird B O WA ABANGRI MU LRI A S vgROr at o
in vacua to PYe e titl e co of

di ast er eoi sonefHde remh@ v(qggpuylfeggu figsh co mﬂpromatography (SnOz ethyl acetate/petrol 1 1

I nternmediate ¢ o glve the tite compdund-dsZa 4uii B r@)hW(@)hQWIW)ﬁ lethithydr ox

cycl ohexanecar box Triethylamne (11 pl) and

i sobut yl chl or%?% %ﬂr% 08 r11) were added to a stirred sol ution of
()-3-[2, 4-Bi s( et hoxynet hoxy) phenyl lintgxmediatedinecar boxyl i ¢ acid in anhydrous
30 tetrahydrof uran 3. s 5B ercRhbRhe R aci1uCOUS

hydr oxyl am ne sol ution reaction

m xture was parti th Ssen Bfe(t*Wéé?\“ Gﬁﬂﬂh"’("?ﬁ"hﬂ’mphS‘i‘Yﬂcyc'°hexy'l§'iel‘ﬂ?P°' &%rghie (50
m ). The aquesnemdnd @y wasamidadtb batrteacsoliidniof etirbryilm am)ab)aiee{s:( @g)n 2 saffuyic and t he
conbi ned or ga;&dc(o%m)a&tosc BeF ?eﬂrkﬁ‘e‘ija%‘gfo"ﬁ%gé‘%h %mrs bt @mgggmr%vgxgor at ed

in vacua to oun and a
m xt ure of%di rggqu@r} @&umrpgmqu%b%\geen(uegr 10@2{@% qu?cetate ( ml). The layers

-57- were separated and the aqueous layer was extracted with ethyl Bde@t @20t 20 @1)5CGhe
()-3-[2. 4-Bi ;gnz }g)\.é X 2)4.'&?? ’

Tri et hyl am ne&ﬁ%gé)éy it I SO % f'ch or o?oar ?rat?) ' @pﬁ@“’g‘%g‘mﬁ%&l to a
stirred evgmrquq B Macgp The resvdue was purified by flash column chromatography {SiO,, ethyl

() -3-[2, 4- bi sdcertelpenyt,net ¥)xy jiphea e @ppbunkex arecatelooly(is Ggaasi. R, teteynhy dr ous

5 tetrahydr & 4l gder argon at 00C. After 30 min, ethylamne (0.5

m, 2M so?{ﬁt.%ﬁ‘t“.@ﬁe& 4 V)Vt)gtrahydr of uran) was added. The reaction m xture

was partitioned between water (20 mg—éﬁé—— Intermediate 48 ot hy| acetate (50 nl). The

aqueous | ayer was exg- gge&su'd%@hgbxm m“g@lér%xﬁeizﬂ-baig‘m:wd t he

conbi ned organic ct.s 4B uI fa or at ed
elxnetﬂ arrtnrhee i ’f lsgbugr\é:ﬁl rofbFHRR z"ﬁ F}j 6?4 Jdgdq uan g?

in vacuo to e coO ny, and a
m xt ure of disakticy do&k%ﬁér@(mm%ym@hOX()ESPyllcme(mbbxy"c acid in anhydrous

| ?Le&mad' ot} ff‘hté;ahydrofuran (2 mi) at 0°C {indesarfoh. R B mtﬂ%ﬁwﬁmmWQm&an mlld (120
r oxyme cycl ohe e

0y and e RGP R 0 rogpten s e gp piawesh wdier r B e L

added to a sdiceteteddd of). (The 2queousi layeniwahextrapted ik gthyl Begtde (R« 120 Iminand\tod ohexyl )

15 benzene (3RoiRE orhdhict &lricWale Qfiddl 38r fabyndsithh buBRhnWalSoratdd- id vBdub t&t T oom

r r Af
tenperature. tthe nt?é compound ({26 mg, 87%) as a mixture of diasterecisomers; m/z (ES") 324

25 (M+H) .
Intermediate 49

+)-3-[2,4-Bis(methoxymethoxy)phenyl]-N-hydroxycyclohexanecarboxamide

Triethylamine (11 pl) and isobutylchloroformate (10 ul) were added to a stirred
solution of (*)-3-[2,4-bis(methoxymethoxy)phenyllcyciohexanecarboxylic acid in anhydrous
30 tetrahydrofuran (2 mi) at 0°C under argon. After 30 min, aqueous hydroxylamine solution (0.5
ml, 50 wt%) was added. The reaction mixture was partitioned between water (20 ml) and
ethyt acetate (50 ml). The aqueous layer was extracted with ethyl acetate (2 x 20 mi) and the
combined organic extracts were dried over magnesium sulfate and evaporated in vacuo to
give the titte compound as a solid (26 mg, quant.) and a mixture of diastereoisomers; m/z
35 (ES®)340 (M+H)".

amnn



hr, celite was added to the reaction m xture followed by water (5 nl) and
sodium persulfite (20 nyg). The reaction mxture was filtered, the
filtrate-was adjusted to pH 4 with 2M hydrochloric acid solution and
t he aqueous VW% as made up to 20 nml. The aqueous | ayer Fg&1B00/00236 _
extracted with ethyl acetate (3x 20 nl), the conbined organic extracts were
washed with brine 20 (20 m ), dried over 'Wr‘agnesi um sul fate and evaporat ed
in vacua. The residue was purified by flash col unm chromat ography
(SiC2, ethyl acetate) to give the title conmpound as a solid (30- ny,
89% and a m xture of diastereoisoner qmem‘gmané) 327 (M+H) -

| nt er medi ate 52 -
()-N-3-L2. 4-bi s( met higkss oM 4

Triethylamne (15 plhkm@@.dmacmt L aa@msdﬁtynéiforc(féfﬁlam aovmr@er@@qﬁéé f00a iyl T 1 €d

sol ution of Q ? I_ré rret oxgl yl']cycl ohexyl am ne (29
mg) in anhydr SUEON P &) 5 [2 4""5( fhe’f’( ?H’?‘éﬂ’{g VE'Qh‘%’fF')ec%{W"V'{‘}o‘?ﬂdt Brireydnusr e.
After 0.5 hr§ t terahydafttan @ miyiurdean IaEgonvaSO°paIAﬁertSOOﬁIﬁ!.dathylamme (e mneensondsrer (20
n) and ethyl a@ﬁ%r@&r@fufaﬁ Jyalidé?jgg' n%{éﬁ%ﬁﬂ%ﬁ%és%ﬁnﬂon‘é@ﬁe@égnr ehf‘ia m\é\f ang

ethyl acetate (3 X organi ¢ extracts
magnesi um sul f aft®! 3??‘3“" ﬂ‘"e@%ﬁpﬂ“&‘i“ééfy?’h"a\?%‘{?ﬁ‘e? Witetib aqetpte @xi2p é")@m’rﬁléund
as a solid (22 eandbinédMgasic extactyiweteldried ofer magnesiiimasilifé afd SQPRES] inWadud BS' )

338 (M+H)". the titie SApBHIR Diid (24 1 i -
“ra. give the title p id (24 mg, quant.) fmdt ae Ignru%céucricla g.ft(g%stqgeglsgnﬁﬁ's,gzlz

trans-4-(2, A9Bi %E{S[)Pé? MR yl (di net hyl ) si | yl ] oxy) phenyl ) cycl ohexanol
cis-4-(2,4-Bis([tert-butyl (dinethyl )silhginida}aggghenyl )cycl ohexanol

Sodi um bor ohydri de (L6 ; a d soI on _of
4-(2.4-bis{(tert- 5 & the @"’ Rogi-Lin ne (1.57
g) in ethanol (50 nif\-Mahyigorehaine dtoxPe k20 mg) and osmiudOEroaide (100 @n2.9 8t%in tat- r oom
tenperature, t hﬁnarne@%medmalsa@uo%s %bggaibtsgnue%gﬂneh}%&m% &M.Fxgkycmhw 1) (20

m), water aqueous

re-extract eg Ze"e méf’ﬁ?‘faﬁ‘écg‘g‘frﬁ‘f ©-7(9) gndusier (0.3 mpipat %W%ﬂ”’ér faiile
extracts were V\Hscrebtd wai addedioithegredclich mtkt)lre followed by caiee (5 iyt sodgmessufite (201l f at e
and evapor at ed l'n Wﬁ&*éﬁeuoﬂ' hﬁm&eﬁasdﬂ&em ﬁlmu{e'vials %&%@5:9 ?H &'vﬁ:ﬁ EMJngaro&.%'nH”“

chr omat ogr aph acetate/petro :

trans-ti tg I epc)c/m%b‘}ufofﬁ‘""" a"ythﬁfq‘ée%\% ‘I‘“é“"sl‘.’f?ﬂ Eraqes s tongp mBS@Be a%\’ﬁ@f’st Ipyer was
cis-title conpoexractedasith athyliacetate £33120 ehl)( tBScamipined Bfpanic extracts were washed WikhabiiGe -
[1€r1r8] H gcggbb ered )nl)%’dﬁé@o»(eﬁ’ﬁagnamm Qtf’l!g% a(w?ﬁrapé% ed V%%J ( g’h%regléue \%ﬁj%% r}j{eg lBt% 7 8 ]
2.86 (1 H m, ’?S'Bg"“m@%at"g'fflf‘y O ethy a"e*a&‘ erthe "tlf)°°mB°Lt9 ag @0lid(ag |

6.94 (1H, d). 1B9. 89%)and a mixtge gi-digstereoboer CRGUESNH B3) (MIHES (6H, s), 0.22 (6H,

s), 0.98 (9H, s), 1.02 (9H s) 1. 58 J,,,tz,ﬁ,e(,m-elsz rT), 1.84 - 1.92 (2H,
m, 2.70 - 2.80 (1H, n) 2 d), 40 (1H dd), 7.02
H d). (£)- N-{3~[24 rs(methoxvmethoxv)nhen tieyclo te 55

1

5 rans-4- (2, 25 Bi s{i t awriethpanting (@ sliiaicuckicsnhyahdeoprty np h@fwdmms b @iRXXbiution of
4- (di met hyl am q99-3-[2,4-bis(methoxymethoxy)phenyl]cyclohexylamine (29 mg) in anhydrous 1,2-
dichloroethane (2 ml) at room temperature. After 0.5 hr, the reaction mixture was partitioned
between water (20 ml) and ethyl acetate (50 ml) and the aqueous layer was extracted with
ethyl acetate (3 x 20 ml). The combined organic extracts were dried over magnesium sulfate
30 and evaporated in vacuo to give the title compound as a solid (22 mg, 66%) and a mixture of

diastereoisomers; m/z (ES*) 338 (M+H)".



20 benzoat e
Triethylamne (20 gl), 4-dinethylam nopyridine (catalytic anmbunt) and

4- - di met hyl am nobenzoyl chloride (26 ng) were added to a stirred
sol uti on of WO 86701 (2 4- PCT/IB00/00286

bi s{ftert-butyl (di net hyl)silyQoxy)phenyl )jgycl ohexanol (30 ng) in dry

di chl oronethane (2 nml) at roomtenperature under argon. After 24 hr,

t he sol vent was renoved under reduced pressure 25 and the residue was
partitioned between water (10 m) and ethyl acetate (20 m ). The

aqueous |ayer was extracted with @{t&medafegtsgg@dg.ﬁx 20 mM) and the conbi ned
organi c extracts d. n1 dri ed over nmagnesi um
sul fate and evapor at e8—H cyglghexanel by flash

col um chr onmat ogr aphyctiﬂ&@sﬂkﬁ-b@t emd)cyclghezannl/ V) to

give the title conBoipd p@snydridthirb£ rr@?bvh&' a&Je% 9% suﬁ@c%solutla’ﬁ Zof (41¥§4-)usé§§

Mt te
} t lr_Dans _ 5 butyl{dimethyl)silyljoxy}phenyl)cyciohexanone (1.57 g) in ethanolr}so mi) at 0"8 After 2 hr at

4- (2, 4- Bi s{[ t ®ra arldutiey|1§ b anioetnltemppeiture; teaeagliqpimexiyrk Wey pAriived deiweer 0401 | c
aci d (20 mi), Ralet @b FHI Ay Ekhﬁ REQARTR ol GRS 19 IRE rd-EktrBorsd Wit €d

| ut f /t
b1 S{[ter (- but 'y?h(fcacﬁtetenw%gw VTROSEREAPEYE FUIRBRAR YHFERHUHOITE S0 Al | n
NN- di net hyl f Olfed over magagsiuchesulfele arld)evaxiorataiginmvdceapBreatsitdue wasipleifiedarsgpgflashAf t er

24 hr. th o ¢ %?%Aar?ﬂ} @%#L%ﬁ/ (4R, et aceRitlidelrd) 9{‘2‘3\}1/) b@élmﬁé‘ t%qnﬁé cdrpBuddl ) and

di et hyl et ers were separate deous | ayer
was extract ed 2 t"’h‘tecfP‘é’t(Wlmge? ndahecisie E‘l"}pwnﬁﬁés aohisi sﬂ'é’d%’l“%é%

-59- ext r agriss sy\mm’:lﬁonecbi-ou)en zmnexsnmaxg}uls)‘ aoe (s d), evapoizt ed_ in
vacuo. The r ef&rpk&‘j VS (184 @1 r@“é bd Leds '@Fhfn —%GU('W-? rﬁ)hé 80BL9graphy (S &2

ethyl acetate give conpound as & cream
solid (23 ny, 532%“ d)rﬁig(("E-S'd Sv%gﬂ(ﬂ)lﬂ—l)

I ntermedi afse 57 Sc¢is- 8, (CDCL,) 0.18 (6H, s), 0.22 (6H, s) 0.98 (9H, s), 1.02 (9H, s), 1.58 — 1.78 (6H,

1yt car bamt DAL A o VL AP IR P LR MK 00K SO ORI ee

i socyanate (90'H¢) were added to a stirred soI ution of
trans-4-(2,4-bis{[tert-butyl (di met hyh gmég@tgwy} phenyl ) cycl ohexanol (50 ng)

in dry dlgmsg‘r LARey The

reacti on m xture—we At et o A0t £ partitioned
bet ween waer (50 nl) and et hyl acet athengoate rﬂ) The 10 | ayers were
separ at ed and t he mu@efdael @oerunas- draeethmaﬁmc}nmé h(caaumél ameﬁtﬁt ghd( 2-x 50

. grqeﬁﬁb IE%SHZOWQC%PH lgerﬁ%t I‘%C‘Lesre Weded + setlrr 9 % utB)n %%IE ?O ulfate

and evaporate YL ENRS ur| l'as
chr omat ogr aphyisf{tst-aaimpthylsiviigylrhenybeyelaesiot GP mg)l'" EVY\A‘OVPFOmEtha"e @aiftve t he

t } t |) eocg”pounﬁboﬁserﬁaefdﬁ]ré haérrgonDAReD 298, thEEeh] was @dnftvbd Haeiradueédinéssorte, 81 2
v/iv 5 - ate 58 15
Ut anseae (54 BSPE (IS 858 FRTISL PRAPILIT 10, and et ol O AR 2R

cycl ohexyl car Bauseusdayer was extracted with etRy! Reetyte &8P Gﬁynﬁthﬁy?reﬁﬁeﬁergemggxf@wy and
cycl ohexyl i sqexaasHee withlitBe t1oin)), Wik @véadegbsium suifate and%v@biafeﬂ&dva%ﬁﬂ utheon of

4-(2,4-bi s{[t %I;ltduebvlvjatsyplugf%d g‘f}lg}% lc))lﬁmlL XArorQéy&é?:nf @{(l)) Sl ﬁ gert]é?égetrgl 1: 5? v/v ): indry
give the title compound as a white sohd (18 mg, 45%); m/z {ES") 585 (M+H)".
30  Intermediate 56

cis / trans - 4-(2,4-Bis{[ten-bLtyl(dmethyl)sﬂyl]oxy}phenyl)cyclohexanecarboylic acid

Pyridinium dichromate (146 mg) was added to a stirred solution of cis / trans - [4-(2,4-
bis{[tert-butyl{dimethyl)silylJoxy}phenyl)cyclohexyllmethanol (50 mg) in N,N-dimethyiform-
amide (1 mi) at room temperature under argon. After 24 hr, the reaction mixture was

35 partitioned between water (20 ml) and diethyl ether (30 ml). The layers were separated and

the aqueous layer was extracted with diethyl ether (2 x 30 mi). The combined organic



di chl orgethane (1 m) at room tenperature under argon. The reaction m xture
was heated to 40[err] C for 120 h, and was partitioned between water
(50 m) and eth acetate (50 m). The 20 |I|ayers were separated and the
aqueous | aye¥® \R&%‘ ®xtracted with ethyl acetate (2x50 ni). Td/B00/00286

conbi ned organic extracts were dried over 5;mgne5| um sul fate and evapor at ed
in vacuo. The resi due was purified By flash col um chronmat ography
(Sigerr], ethyl acetate/petrol, 1:2 v/v) to . give the title conpound
as a pale yellow solid (30 ng, 47%; [err]H (CDClI3) 0.12 (6H, s), 0.18
(6H, s), 0.90 efRHctsSyere BriedDvérOtbgnedium bulfdfd andZovafbrdtdBid, vaddo. Zhel RsiducZwO (1
g’ 28) ’( 13i_|36 d) %gﬁﬁg% gyg' ﬂ_alg‘hca%nd) chﬂ%ﬁ%%’r%%y él(‘iﬁfk‘u% acl;tLLtatenlﬂl)étrolé.1 1 %Ovlv) to4 g';ivGeZthS ilitleH'

| nt er nedi ét e ’590mpound as a cream solid (23 mg, 44%); m/z (ES*) 465 (M+H)".

trans-4- (2, 4- D hydr oxyphenyl ) cycl ohexgpghediate 57

?I ((agk4 Di hy(gregﬁ?/pgenyllééz%cliz Eéutﬂfqugt )21 ng;ﬂ . EI aced il ntha round-gottomed

foll owed by sodi um Nmﬂmhgmhwldﬂay@ﬁine (’@9 &l)rrgp)i euanrslodybmtd @agll) were EddddUtb @ Was
stirred for 16 stﬁfed sé&l&ﬁ%ﬂtﬁanﬁﬂ(zi 3:9{[@1 t)jl(wn’eth?r% \)Jl]%(ﬂany Mcﬁh%)éno‘?ﬁyr!bg) geetate

(20 M), was adde nd t organi c ase I ne
(15 m), dri edd%¢§P'°faﬁ‘H§iﬁr<bﬁ§ a&fﬁﬁh@@ﬂﬁﬁﬂ%ﬂ%ét@@ﬂ Thereastiesynixtyigavas hested
concentrated i w402 fv0120h, and wad hartitioaad isktieeenmatep (50 infl)i 28 elby! dcktate hsocal). UTF(&

chr omat ogr aIBhyla§n§§ (WRre s@LA?M% %ﬁqgé‘ggfg% Iéygl @ xtracted wnFmt %ﬁyl Fce@a(?ﬁ é )

to
afford the titl & conpound asa Ite so rr] QD)
35 1.38-1.56 'c%‘rqmbl?fd °f9a"8=3e><ia 9o ified pyer maguagium spifale andvapgrted rzvs@o 1H,
tt), 3.58 - 3. 66e fedithe was purified by flabh 2alunth Ebn{aBbhaphy) (Sich, €2h 4cbtatdipetidl; 12“11/1) (ES")

227 ((MAcOH) fo g:iv)e the title compound awsgﬂl(és%i) 35%) R, (ethyl acellat?Ipetr ol dl2 é/f’ 6(?0

cis - 4-(2,4-Bis{[tert-Butyl (di methy|ntermediate,38,| pbhenyl ) cycl ohexyl
met hanesul fi6nat @ans-4-(2,4- B:s{[tert-butylmnahylnuylﬁxmhér@myfcloas)tsu eyvluhakmalﬂ&mate

(200 e 0. 46 ot ) VLR (58 bl ork bR R detefige e ghaed
triethyl am ne EQWSSI“'”@"@Q“ (Refobig{ltethutygimethHisiyiony inbenyhdyclphesanct E0mb it dry

amount). The f Bl&&koé&me (1 mi) at rEoAs @ﬁ\ﬁerﬂmltehm@é"rg@ﬂn aﬂda BRkSPRRuREU s GBMEd to
chloride (53 [gzgo Il 12

16 dded StirLing was
continued for a urt %ﬂ p;mtw%??'u T eact) 'i?@%’%ﬁ%e‘%%ﬁ%'&) '{?F °
wat er and 20 'aVQE%W?raé?p@G’t%aﬂWhﬂ PMPW'@M?EW@%@IN@C(M with byl atetate &) ol ritiened
or ganl c ext r afécﬁnlﬁm& GrQHﬁSé)(&él:té/Wér@ drletd over nﬁ@hd’éﬂm sdlfdt@éi\d%‘i&forar@gﬁ‘?a%b& Mreul fate
and concentra at i
chr omat ogr aphy%ggl &'%sﬁ’r fo gy blyhy h °§§’5‘t”a° %’7‘58?? 6@% E?%VETCFSP&?H"IT hevhel e
conpound as angis the Q'ﬁ@@mpound as grpale@2igw. sofie (30 md. ATRICE| €CDql) 002 16H, (sHld,18S) ,
0.22 (6H, s), @H9§5 . 8HeH ) ,ogls(éils { 9o — §)10(113H2rQ) 2.78-- 30 (1241 m) 336 - 3di5)(1H 1.65 -

b8 G B ) Bt ftso TRy e d»eabﬁb%sea)ﬁH(BH >, 500
| nternmedi ate 61 15 Intermediate 59
[4-(2,4-Bis{tert-butyl (di metfdsksilaytin sieidamdiexyl | met hyl

pr opi onat e ti c ampunt

triethyl amne (68 [ e$2r4] ?ngyémﬁyaﬂenlyg%claheﬁnoﬁé/ {15 mgpwas p?ace&a m}e/; round-bottomed fidask
equipped with magnetic stirrer. Ethanol (5 ml) was added, followed by sodium borohydride
30 (3.3 mg), and the reaction mixture was stirred for 16 hr. Aqueous HCI (20 mi, 1M), followed
by ethyl acetate (20 ml), was added, and the organic phase removed and washed with brine .
(15 mi), dried over anhydrous magnesium suiphate, filtered, and then concentrated in vacuo.
The residue was purified by flash column chromatography (SiO,, ethyi acetate/petroleum
ether, 60:40, viv) to afford the title compound (14 mg, 78%) as a white solid. &y (CD,0D)
35  1.38-1.56 (4H, m), 1.85-1.88 (2H, m), 2.04 - 2.07 (2H, m), 2.80 (1H, tt), 3.58 - 3.65 (1H, m),
6.24-6.29 (2H, m), 6.90 (1H, d); m/z (ES") 267 ((M+AcOH) - 1).



chloride (42 [err]l) were added to a stirred solution of

[4-(2,4-bis([tert-butyl (dinmethyl)silyl]oxy} phenyl)
cycl ohexyl ] met hanol i n anhydrous dichloronethane (3 m) at roomtenperature
under VO 0U$702Af t er 16 hr. the reaction mxture was pBETIROP/GREM

bet ween water (10 ml) and ethyl 20. acet@te (20 mM). The layers were
separated and the aqueous | ayer was extrflted with et hyl acetate (2 x
20 m ). The conbi ned organic extracts were dried over magnesi um sul fate and
evaporated in vacuo. The residue was purified by flash col um

chromat ography (Si 2, ethyl acqlaifabiRfldoo! » 1:19 v/v) to give the
title conpound as a yellow oil and aTmxture of di-ast ereoi soners (114
ny, 92%; [err] HE -Bulyl(@ymethglisilylaxylahenylicyqlehexymethangsulfonate o)

1.00 25 (9H S), IMoQSroundhbolt@n (kicormsininglei0(2:4-As{liedr-buty@ditnetn)silyloxgifheny®. 40

2H, , 2.76 : , 3..94 6K  mO. 26 (1
|(‘|, m n) 6. 40 ( 1cY l'ghegé'so,( Hg_"g’?}'- 0%6 gmsmo()lw%t a(j 'd Efcl?léjametﬁ%\éﬂ(ﬂs in)‘l%llomd b)@ (
| nt er medi at ®s @ghyiafined8s ui. 0.69 mmollgnddimathyigmingpyaigiae (sptalgicapount). The flask was
bis{[tert - buluyet ditirarigbrydndsnethahd sutfyypdhiarige )53 i, D.69 mmol) was added with stirring.
hydr oxycycl oh ; L bped
o th st Y rer g AL DRl o e 24 o ang i B AR Wileky AR FILPOST
ether (0.28 niextrastegvithdighigromptiene iy i ghe qagbined! prganigexiiagtsverd iyaghed with
tert-butyl |i tdiihemiried over radgnedium dulfate vhd dondentrared Jn vaas. Rullitkeatordviofash seuramd t he

flask al | oypd c%%fnra@ﬁrgﬂgo&o Te lHefé?pretr?l, 1:9%@@%%’39@&9 ot £J‘£r§céilf (194,

t enperature unti r'i ght yelT'ow col our een di schar ged

bei ng re-cool et 8%} #8(CPERY .18 (61, S01-22 (FBH)H9749H, §).41.01 (Bt spr120.— 1.35 (2H,

'brﬂ}: y |( El dimrrgst hylmysi byl ].wuhpl_agwb)fz&ﬁ (zHégm,cj.wleﬁw@Hgn)( 359 (3Ms), S.06BHMEP! ) hi 3
wa r : r mn the reacti on was quenche

wth wet THF %ﬁgﬂ%‘%%?@‘ﬁ'?ﬁ@%ﬁﬁg? THF), poured into water (10 m)

-61- and extracted with di et jermediate1 (3 x 10 nl). The conbi ned

or gani C exig actz W,ﬂBM&hﬂﬂlﬁﬂ(ﬂInhmyl)silyl]@iﬂ}mnylﬁjv&lleﬁ’ex%Wthm&i’bﬁﬁ\Euhm su: fc('altg

and concentrated 11 vacguo. . Thi S. resi du: s di s ved | met han 4

m), cooled to - 78Q' ery ']y%mg‘r? r%'?%ﬁ?as(%’g'goéﬁ)ﬁg %gtggae"anet rﬁér}oﬁa e hFémps'%r]yﬁt I on

for 10 nichioridaf (82 u) tWefesaddedite a Rigred oletics of 16i2&-bigiierbatyifrieethisivivagsi ng

oxygen t hr oughuntdys cyxhélyfifdthanoci®h ankiffous ARRBLABNEHE K) Bt A6 tetlpbRWRIUAIer War m

to roomtenperature_and concentrated in vacuo. Purification via flash
col um chr gpnata@dg'aﬁﬁff i 'd‘%f?aft,m"éf"’ﬁfflf Wé\éé’?’gtﬂ"é’f‘ba?t?‘c’ﬁ"?wgﬁrldio 5‘bf38f' \élg'éi' t he
title 20 c@nrgigte (RHINI). Fihe ddyers Iwetecepptatad ansl the agiernsiayeQiasreytractetiogith efhglr r | H
(CDCi[err]) O.aidak %_(ﬁ%l%. Pheoambifidd %r?nic extracts Wwerddrieti 3bér nbhnesbmQeitdtObhd S)

1.30 (3H, t), 1.80 - H 2 82 _ 2 905 (2H 4. ),
6. 28 E 1H 21) evaporpipd in yacpo. 511[&? ,r"“’rJF.“%ﬁs’a ‘i”"i%—f"%d)ﬂ?s“s“é’@g‘ﬂ%Eréi“ﬁ’r&ﬂ"‘ai‘éét- %E‘goi Eémer
(32 ny, 129 apalate/pedoll (1:19( €DCLRiveOhR (litie Glampaind 8. 2 FellogHpil 8)d aOnigEre( &H, s)

1.00 (9H, s), ghswBfoiborars (114 m%{-ﬁ% .- 5%(&503 66b4 d%?-lss), 0.02 (68; s}.QJ.Q'G é&-l?s? {odH M,
5) ?7 -2 9285 (%95-'4. sml.bSﬂ'1.21§ (:$H2 m), 1(.]230’— 2.1'02(89 ,m},|_2|’.24d-I %102(?%@5 %FH%'SS?)" ’(1H§'m?,7 (1H,

3.94 (0.6H, d), 4.18 (0.4H, d), 6.26 (1H, m), 6.40 (1H, dd), 6.94 — 6.98 (1H, m).
Intermediates 62 and 63

Diastereoisomers of ethyl 4 — (2, 4 — bis{[tert — butyl(dimethyl)silyljoxy}phenyl) — 1 -

hydroxycyclohexanecarboxylate

30 A round bottom flask equipped with stirrer bar was charged with tetrahydrofuran (6
mi), ethyl vinyl ether (0.28 ml, 2.92 mmol) and cooled to ~78°C. A solution of tert-buty! lithium
(1 ml, 1.7 M, 1.7 mmol) was added dropwise and the flask allowed to reach 0°C. The flask
was maintained at this temperature until the bright yellow colour had been discharged before
being re-cooled to —78 °C. A solution of 4 - (4 - {[tert - butyl(dimethyl)silylloxy}pheny!)
35 cyclohexanone {250 mg, 0.58 mmol) in THF (4 ml) was added dropwise. After 30 min the

reaction was quenched with wet THF (0.5 ml water in 5 mi of THF), poured into water (10 ml)



4{2, 4-Bis [tert-butyl (dinmethyl)sllyloxyl phenyl cyclohexanone oxine 15
To a round bottonmed fl ask equi pped with magnetic stirrer was added 4-{2,
4-bis [tert- but yl (di et hyl ) si |yl oxyl phenyl cycl ohexangﬁg‘mééz(gg ny,
0.23 mol ) HRIOUWHRnol (5 m). To the stirred suspen&f dded .
hydr oxyl am ne hydrochl oride (32 ng, O.46 _EHDI ) and triethylamne (103
[err], O0.74 nmmol), then the solution was heated under reflux tenperature
for 2.5 hr. The solution was allowed to cool to roomtenperature then
evaporated to dryness in 20 vacuo. The residue was partitioned between
ethyl acetate (g0edthdeARf d\@%{ﬁéihe( &G 181 AReohiBRed organic xRN WerSRAERMAD. The
aqueous | ayer was extracted with §at h%l acet a%griﬂ( 3x20 kr‘ﬂ) .gnd tﬁg .

combi ned or ganPEne dripd peer maenssy™rriiate 49 PRNSSIRSC I Yacuoy TR EsiaNPaYes HIsENEEiim

sul fate, filtemethanol (40 migoableddmeZ8MCramt @zbnised gxygeropasIagahroudgh|the slutignodiant? was

i sol ated (103 9 i thfbudiOt iod)
0.24 (6H, s), gﬁbﬁ‘&%g'ﬁ?@_'?‘}a,ﬁ'e Bl %zgﬁ b8l ehbie by f?sgg’g(ggﬁ,a ) n&,u&?.hé,g{iitfog)?
H 25 m, 51. ghe (eagien miyre s allowadgtowagm to rppi tergperaiirg gndcopdeniraed in yacuo.
3. 05- 3. 15 (1H, roificatdn 4k A3shzOlufni EhromatographyiSiOLetBY a¢etdtb/pairpl, 1:6) aforded tHe titkd) |
E;( ;gm( (]a:HEL br), cgrh;%%nés;l‘ll-:ljr‘st gztéd diaster%)is_om?r ?1 Eg'-ﬂﬁ);hsf) é(%%c):(li)/ 0}]'% GHr 3). 9.2%(6{-1. s),
cycl ohexen - 1097 ks). 1.02 (9H, s). 1.30 BHA). / §Bnd-98 681 FHeP21 2B HEHREHW h
magneti c stirrgnaWns o anaed o, 7osq1H, d)2Secdnd el@8d diastereoisomer (32 mg, 12%); 8,

bi s( met hoxypet - 4 - digxaspi 4. - 1€ 4D ,
2. 2 o) Bna (O BHTA b s g GHI o Rt s h S8 p e SRt By
aqueous hydr ocRHOr-i22242H,dn)( B8 nP-98 RHAW). 4.28 (2H, ok @8 { trbk di ¥R {THoADWRS? (1Hat ed

(1

to reflux tenmpgyjature for 1.5 hr. After cooling to room t enper at ur e,
sat urat ed aqueous sodi um bi car bonat e 0 idee BGS added and the | ayers
separated. The aqueous |ayer was extr ethyl acetate (4x20 ml) and

t he co_rrbi ned 35 or ﬂ' o pthwi)siiviokyipirgny Phexahgne optim eed over _
magnesi um gl fat e, 14 b kduRd SshoMBEINask equippbdiaRdgnalc@Errdr Way 8dud@ 42T isTRAUI ti Ng

il ified vja f h col h t Si
P2 PO Gty PeBiRmoet ED o1 R A ek TR ¢ ¢
conpound as a \strrddosvsperision] Wa82&idad), hydroxylaming7bgdrochipride ( 88-mg. 2046 (nvkaH) and
[err] H(CD3CD) Qﬁeﬁ'@!aﬁmgngt(wtsiﬁ!, 0.214 %@réo()&hien 513 sollgtiopévaé gé‘éﬂed@nde@eﬂﬁ@te‘n}ser’é‘hure for

m, 6.28 (1H, r? 6. g 96 _(1H, . ,
Exanpl e 2a 5 5 hr.” The solution was’ allowed to cool to roop le?,perature then evaporated to dryness in

4- Di hydr oxyzihe wvgdupc Yiod rekidueawas pertitioned between ethyl acétate (20Tol) &raitwateméd® nfil] axekhe

o P20 41 BRSPS B b gy e e
i Xy Xy yl']1-1, 4-di oxaspi . .

met hanol (15 °°mg/'2'?ﬁ’1 ‘)’93"*Fdayfﬁé”arsgeéh‘f"{h&ﬁ'@e btoi rP'l' é’ﬂe‘%ﬂeﬁg’?%s'ﬂﬁs"”'}éﬂélﬁe' %ueous
HCl (15 m, 1Mand conbentratedintviaqia. The titie cordfduad wadt isalated(god @y, 1008) bs a avtiter §OM

tenperature t h?C@GI%?\J , %quﬁ‘&gﬁgséfbyggﬁgﬂ 519,08 %B-HE)?’E.%J}&QO(];H.%‘{EF’#‘%?SBELUm

bi car bonat e sol uti Irrrng Vvigorous Y or mn e
reaction 25 M %93R-04 G 3 BRI PR} 345-255@HPat Py 15 GHRY 34h35¢ HE-
phases separ at ed, &30d 18, 6aqUBOUS), 6.79 (1H, bph&igx(1al. extracted with et hyl
acetate (3x20 nl). The conbined organi G,ghgras vere

N

4 - (2, 4 — Dihydroxyphenyl) — 3 - cyclohexen — 1 - one

A round bottomed flask equipped with magnetic stirrer was charged with 8 — [2, 4 -

30 bis(methoxymethoxy)phenyl] — 1, 4 — dioxaspiro[4.5]dec ~ 7- ene (1.50 g, 4.24 mmol) and
methanol (30 ml). To the stirred solution was added aqueous hydrochioric acid (30 ml, 1.0M)

and the solution was heated to reflux temperature for 1.5 hr. After cooling to room
temperature, saturated aqueous sodium bicarbonate (20 ml) was added and the layers
separated. The aqueous layer was extracted with ethyl acetate (4x20 ml) and the combined

35 organic layers washed with brine (20 ml), dried over magnesium suifate, filtered and

concentrated in vacuo. The resulting oil was purified via flash column chromatography (SiO,,



washed with brine and the solvent evaporated. To the slightly wet crude
product was added nmet hanol (30 m) and acidic ion exchange resin (4
g). The resulting m xture was heated 15 under reflux, with stirring, for
5 hr. FilteWN&Mough a plug of Celite, washing with et BGI/IB00/0286acet at e,
foll owed by renoval of solvent in vacuo afforded an or ange oil.
Purification by flash col um chr on®t ogr aphy, (Si @2, ethyl
acetate/petroleumether, 1:1, v/v) furnished the title conmpound as a
white povvder (0.54 g, 68%. mz (ES-) 411 (2M - 1); [err]H (CD30D) 1.94

(1aH’ t). 6.24 ?t}\%ﬁf;etagife(;fetméug%th%ﬁﬂti vA )’lo 8rdjthe6t% Eon?pfiﬂd % a@gqu, L & (3&)'“9'2. 63 (

Exanpl e 2b 37%). m/z (ES’) 203 (M-H*), SH(CD;,OD) 2.62-(218.2). 246 (2H, 1), 3 04 (2H, m), 5.78 (1H,

Di hydr oxyphenyh 0¥ GlIHORE 628 ¢iRem), 6.96 (1H, d) A round bottoned flask equi pped
wi th magnetic stirrer was charged wt 1, 4 - di oxaspi ro[ 4. 5] dec
- 8- yl) -1, 3 - benzenediol (11.3 m - mml) acetone (250 m) and 25

water (50 Al). To the stirretiZ&Dinyd ong di ni um p -

tol uenesul fonate (4. r%dgboﬂ%mg@ fiask equ.aaael )vmi ran H&ncpﬁﬁéﬂ s abshel h@-[zrﬁaCt' on
m xture was then heated to ref

21 1o ng' ¢ he. MUBEDPRHEAPPITEY? & YuBrridesam ¢ Shpcaripe andiBebns 15 he
acetone was mi). To tremesuidg isthred sclutidnaved adtesl gogemis iCh (f15rmilx ty ie on@ portion.
partitioned beidREAELNYe @C&Wteﬁ\ Qgtur'g1 the acid was aurﬂﬂc%@tb radé ﬁ?sm&ted The

aqueous | ayer was extracted with &ﬂ' tate (3x50 2

conbi ned & ga?ﬂ”E"ulséW%b'%éW@atG\é‘g‘ﬁ'B'd“ I AR SWB"Q(‘@ﬂ?mH?"} fo rf“@dheo'\‘l’é‘?"m
nmagnesi um sul miate, was transferfed|t¢ e semhraginglfucieh emhihe abasds sepeiated medi theetuguessur e
to afford an ghte whi ﬁraagm ethﬁféc@t'éte 201 Al The coml;uhz@ PR EShaist Were

di chl or onet hane (100 under reduced

nt
pressure, the¥3¥8d ‘?"g‘d’”ﬂ% ‘Eﬂ?d'&e[ s°t"§"t§l’)ap§rat3d1§6%e s\}\%gy ‘ﬁﬁt"&\dﬁgﬁd‘é%w%a%f"f whi te
whi t e powder . methanol (30 mi) ghESBeilfic ZD7exthdnbé Yesin[(€m).] FfeOREwing IniDYre a8 4eated . 97

(2H m, 25 151 er2reﬁ§ ‘/Mtlrrﬁl for’5 %@ Flltgnn 5hr&%h|1a mg of3c5el|t§ %as?’ﬁg wna eﬁ‘@ll (2H,

[T)G ’3_ 3.39 (1 acetatte) followed by gemovail ofd so?vént mn vacucg élffomed ag orange dw.Bcrago y flash

~4-(2, 4-Di hydeobrmpdhematohreptyl (Fi@x athpnaselate/patoleum ether, 1:1, viv) fufishesl the Withedl

3% ty ggggy;‘o 'hg a&g:ageg;ﬂné/\amerr(@gn&tda% swzgéﬁuwm @qﬂ%%’ué@)eg éhfle ﬁu

R RN R e W O W N N
0. 73 mmol 2o Tewee (lieakti on m xture was heat ed under reflux for 3 hr,

t hen evaporated in vacuo. The resul tigQgm gghg,d was purified by f1 ash
col um chr omat ogr aphy, (Si Q2, et hyl petrol eum et her, 35:65, v/v).

furni shing the titl e xoap XYPRYPAICKGIPheXanaRe. | s (107 ng, 100%.

[err]H (CD30D) 1. Moundfhoﬁo’kneﬁmh‘qk em)uppe]i with magnetic stirred w&Gch@rbel with) 4 —11.94- - 2. 00
(ZTH m, 261%loxa£m3[1 gﬁé&i 8 My -4 9,3 bér%'z'éhedﬁi) (1139 39045, bz m%ol}%cétc]dd (?iél?Hml) 3y n13 38
g El - 5 ?2025 water (50 ml). Tg the s’tnrred solutuon was gdded pyrld?mum p- toluenesulfo%ﬁﬂﬁ :h 2 z
O Met hyl - 4- ( 2omel)-inl pheypabriiox srptiBniehdtiony mixtureewasnisndeaizd toeeflux temperature for 8 hr.
After allowing the reaction mixture to cool to room temperature, most of the acetone was
. removed in vacuo and the remaining mixture was partitioned between ethyl acetate (200 ml)
and water (50 ml). The aqueous layer was extracted with ethyl acetate (3x50 ml) and the
30 combined organic layers were washed with brine (30 ml), dried over magnesium sulfate,
filtered and concentrated under reduced pressure to afford an off white powder. After washing
the powder with dichloromethane (100 ml) and removal of excess solvent under reduced
pressure, the desired product (9.30 g, 100%) was obtained as an off-white white powder. m/z
(ES*) 207 (M+H"); 5,(CD,0OD) 1.84 — 1.97 (2H, m), 2.15 — 2.23 (2H, m), 2.36 — 2.45 (2H, m),
35 2.58-2.68(2H, m), 3.39 (1H, tt), 6.26 (1M, dd), 6.34 (1H, d), 6.96 (1H, d).




To a round bottomed flask, equipped with nmagnetic stirrer was added 4-(2,

4- dihydroxyphenyl)cyclohexanone (21 ng, 0.10 nmol ), anhydrous

et hanol (3 m sodium 15 acetate (16 ng, 0.20 nmol) and

0- et hyl hydr 3¥@A%%67% e hydrochl ori de (9 ng, 0.22 mol). PCHHRI0P28t i on
m xture was heated under reflux for 6 hr, then partitioned between ethyl
acetate (10 M) and water (10 nl). 'Pﬁé organic | ayer was dried over
anhydr ous cal ci um sul phat e, filtered and evaporated in vacuo
furnishing a colourless oil. Purification via flash col um

chromat ography (Sigerr], ethyl acetate jof eumether, 1:1, v/iv),
afforded the title corrpound as 20 avmél’qu%&—v%) id (11 ng, 47%. [err]H

(CD30D) 1.43 - 1.63 (2H m ,4& hﬂlhvdwxmﬂ_r(rﬂpvclmxanonwumez 20 (2H,
m, 2.24 (1H, dt), 2038 round. .bétorieliHiask)equipped 7withlinlagreti] stirdr %8s (adlikd %)z, 6. 20 -

6.23 (1H, m, dnhydroxy%hgnyl)cgéoﬂémﬂ%i %&0 |§§|0(4§H ﬂ) anh{;grous ggan()l (52 rr%), triethylamine

Exanple 5
4- di hydr oxy phenij?3 Bl end heseaviemiee Bydrasplonds (51 mg. 0.73 mmpy, Zhe tsaetion betiare wesl
fl ask, equi ppechealel DndEREHNGE o3 &, tHeh @Vapo?ﬁﬁa i kit0sl fnd ésifting solid was purified b

di hydr oxyphenyl cl ohexanone t hanol m),
sodi um ac%gry cf‘olu rowatogra;ghzl(sw elttjyl acet @égh%%@yaﬂ%g{(,%%w/@ Tﬂ’"ﬁﬁh'“g t‘1e

hydr ochl ori de (tmeccmyour@i g8 Shartwglity needles (107 Tﬁgewﬂ%ac&ul(mom X841 €628, hpaBed
under reflux farqs n, mj, R9R —ROLRH, INEeh bghy\@,wmgtzlﬂh\él 1,aq,§-t3ad4e 3.10 (1H, A ’0 m)

d wat I h
Ui phat e, S FHA 3 ol %%gb%%t%@mﬁa s 3}31%%3“%{;;?2 S! ok of |
whi ch was purified by flash col um Exagipiectrat ogr aphy (Si 02, et hyl

acet at e/ petrol eum et her, d.Mlﬂ, NA.08) 4.8i IJthJnGn&BHMQU”d as a
col ourless oil (11% 10, ) n,
1.86 - 1.95 (1H, m), 1"‘ egypped With rmagngtic stirjer wﬁa addeds4(2, 49 57
(1H, m, 3.02 (dlﬁyldroxy@y@nylkydl@exanandsw(mei 0.1 mmbl).7 8nhydrblis ethanol . (3 nl), 4odifn ( 1H,
s), 6.25 - s 29acétgt€| éﬁf%g (5203:3mol) %@&%Whymxylarﬁmgﬂy&gch‘on@ (9 n?g %@2 ngdI

S5H, 35
f 64- m; rfllhe re(actlon mlxlure was heated under reflux for 6 hr, then partltloneE)pgwﬁFréetByl acetate

3- (2, 4- di hydr oXypbrpd wWater 39 oil)o Hene ergaic layerewas dried over anhydrous calcium sulphate,
3-[2, 4-Bi s( et hﬁé‘YJrErﬁJ"Q)éﬂarﬂQ@ H)YLLaLu@Fu%ﬁjhe Q%%Uﬂés Qe plalatdh qa)a #RS LAl ed to

50[err]C |n 6‘3(%1 g %am di ¢ ion exchange resin (500
ng). After 2 hr® r°f"ﬁt89'ﬁ? 1¢iPe ety cetge/pe“i"lei"l‘é B T Antv)taerdeq the ftleicemppysd as
evaporat ed 2 \eawhite sain (f 1 pagr 47%)e 8, (DB, C0) asts —mcﬂsuzm nhr. et gAY 1.93 — 2.20

(Si @2, ether/ pgg,r, q,l,)eygq ﬁhhg;d?g 2§ Zii)m)t Hng)sggg k%_}sf %'28 csg{%)(%m 385 a

yell ow solid (

/om0 5°%' o' 2 (h.pn. 685 . Pz

applngrr) 635 (1H, m, 7.10
(1 H d), 9.67 (1 H bs), 9.86 (1H, bs)Exanple 5 ES-) 407 (2MH) -
Exanpl e 7 10- O-Benz I-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime
()- 3-(2.4 ydr oxy&hen
() - 3-[ 2, 4- BYS( et hoX§ etk Potiomed yieshe \ravioned xuifomaonetis stikigy. was adseth #rigk- (4
m ) dihydroxyphenyl)cyclohexanone (21 mg, 0.10 mmol), anhydrous ethanol (3 ml), sodium

acetate (17 mg, 0.21 mmol) and O-benzylhydroxylamine hydrochloride (18 mg, 0.21 mmol).
The reaction mixture was heated under refiux for 6 hr, then partitioned between ethyl acetate
(10 ml) and water (10 ml). The organic layer was dried over anhydrous calcium sulphate,
30 filtered and evaporated in vacuo furnishing a pale pink oil which was purified by flash column
chromatography (SiO,, ethyl acetatefpetroleum ether, 1:1, v/v) to afford the title compound as
a colourless oil (11 mg, 32%). &, (400, CDCl,) 1.47 - 1.68 (2H, m), 1.86 — 1.95 (1H, m), 1.97
—2.08 (2H, m), 2.25 (1H, dt), 2.49 - 2.57 (1H, m), 3.02 (1H, tt), 3.42 - 3.50 (1H, m), 4.78 (1H,
s), 4.89 (1H, s), 6.25 - 6.29 (1H, m), 6.33 - 6.37 (1H, m), 6.94 (1H, d), 7.26 - 7.39 (5H, m);
35 m/z(ES’)310.



containing acidic ion exchange resin (300 ng) was stirred at 50[err]C for 6
hr, and then at anbi ent tenperature for 16 hr. The m xture was
evapor at-ed i n vacuo and the residue was redi ssol ved in acetone (4 m)
cont ai ni ng W as56702 drops) and stirred at 50[err] C for 8 RCI/IBbIA28%t 15
anbi ent tenperature for 64 hr. The m xture was filtered through celite and
purified by flash col um chromat og¥aphy (Si O2, petrol eum et her/ et hyl-
acetate 1:1 v/v) to furnish the title corrpound as a white solid
containing an equilibriummxture of cyclized and uncyclized forns

(31 ng, 76%9. [err]H (DVSO 1.1 - 2.3 § verlapping m, 3.0 (1H m,
6.08 (0.5H, bs), 6.16 (1H, bd), E%—'g@—xgo.SH, bs), 6.53 (0.5H, bs),
6.75 (0.5H, d), 6.89 (0.5H,3-A}4-di ngl)i2-cyalohexen-hone)) (0. 5H, bs), 9.17
(ES- 5H|1 bg): Mz ( EQp2)4-Zi8metdykikthexy)phenyl}-2-cyclohexen-1-one (50 m g) was heated to 50°C

3. ?rzrp 4?Di hydr Wgﬂﬁ 5nl_) ‘Z'Qnéii/mgcﬁ‘iigif ‘éoH_eiqhBrpﬁg "Eﬁiﬂ (R%O mg). After 2 hr, the mixture was

3-[ 2, 4- Bi sfnefitesdyant thedirgte plae exgpprated pywatuglass pynifidd yrfleshoselume clir@matogrpphya s

heated to (Sio SQcﬁerrpetrJ@mrbplg 1( @vmmﬁmﬁ@m@lc&gpaaﬁdmgyéuaws&&@éxarnae resin
(0.3 g). After 4hr iltered a in was washed

with amonia &5Puh WS(OQO QHZ)H q‘#’f“?‘l*?a? @Haprf %%’ﬁlt)nﬁge (2H °V3W@P'Bg EbR5Pned,
evapor at ed i n(waeya.1a, pmus.e7T (180bsH .86 [1iishs).cwt (BeN 4eheert ogr aphy (Siderr],
ethyl acetate/petroleumether, 3:2, Viymh@zfurnish the title conpound as a
yell ow solid (0.058 g, 81O . [er r“"iéDWEO) (m xture of stereoisoners)

1. 68 (2|-| 1 mgj OI’) 1.76 ( -D xyphenyllcyclohexano H m mnor),

2.40-2.54 (|4H M8 Off)- a“[2?4kblﬂhaa5xymamwpmmcvaoraiano& {55- hg) 3R r(\T?hnamg4omn)+ 23 gg
m I’lOI‘ overl a verl a
CLE s . opatatohg Bt g 81cbies s (o wa, gl Brc 8, SRR el ) 017

bs, minor), l@ntiént (etrderatore fad thor) The mixturel §asi@pnaaptedsin varpo@ny therquu(eh‘_r@s) 437

(2MH . redissolved in acetone (4 mi) containing water (2 drops) and sturred at 50°C for 8 hr, then at 65-
Exanpl e 9

vé?% r oxvp %d cl ohexanone
oxi me 15  ambient te(ry)ergtutezfoqmtﬂr h;Eﬁ"B {Vﬁh J t‘jrﬁ‘i/t@f%ﬂb‘}?&‘ﬁ Sﬂ%p%‘i %

hydr oxyl am necduyrm\r Jrdnhatograpby (Si0, pehidBGEhelpthyiaandtater 1:0tvivy ltca farmisr {hée Glﬂf err]l)
were heat ed a&onﬁg&rﬁrarshghh@s%n(a%m a equitbivR ml;%tu#lrof cy‘i:lkl@d and uncfcﬁ'z'ég bdrRQ

m xture was partltlone acet at.e an é}ganlc Iayer

ween
was was h@d M 1570 Py Wé"soélﬁ et :béﬁr‘“’ H‘B%V‘hr:ﬁ%u’l' f"?;?t %08 é‘?\ﬂ" WfdPated in
vacuo. The re@Hchi# 6/2890.5H, bs), p.63 (Of5Hes) t!y75f(D &4 1) EHIUOBH, bin rBE8EQ. Bidy rba)o lapz

(Si g err] pqPenh t hyl -3:2 vliv) to furnish the title
conpound gg a&iﬁﬁl %2@512}(6]53“ (;S) MM(E@%% A err]H (CD[err]0D) 1.4- 2.0 (6H,
overlapping ), 2.10 (0.5H, m), 2.20 aaiwm, 2.35 (0.5H, nm), 2.46 (0.5H,
m, 2.94 (1H, m, 10 6.3224-DibrokBitenyiverycmpiend-ang oxi;e92- 6. 95 (| H,

overlapping m; f’g[é 4‘Evl:s%‘g?ﬁcfx}r)\etr%a%pr(ep/yﬂ@-cydohexen -1- one oxime (0.1 g) was heated to

Exanpl e 10 (I- Pi perazi nvl)cycl ohex R/l I"- 1. 3- benzenedi ol
trifluoro aceﬁocc Mﬂh%‘a'l ml) containing acidic ion exchange resun (0 3 g). After 4hr the mixture

() - 1-{3-[ 25 4- BisFtered hradtyam@sihn axy/ Whedwyith] ayninia Iseixtyon (0 rplp r Aizata end B&shingy  was

heat ed were combined, evaporated /in vacuo and purified by flash column chromatography (SiO,,

ethyl acetate/petroleum ether, 3:2, v/v) to furnish the title compound as a yellow solid (0.058
g', 81%). 8, (DMSO) (mixture of sterecisomers) 1.68 (2H, m, major), 1.76 (2H, m, minor), 2.26
(2H, m, minor), 2.40-2.54 (4H major + 2H minor, overlapping m), 6.15-6.30 (3H major + 2H

30  minor, overlapping m), 6.85-6.95 (1H major + 2H minor, overlapping m), 9.26 (1H, bs, major),
9.32 {1H, bs, minor), 9.35 (1H, bs, major), 9.40 (1H, bs, minor), 10.17 (1H, s, minar),
10.49(1H, s, major); m/z (ES’) 437 (2M-HY-.



under reflux in nethanol containing acidic ion exchange resin (0.3 g) for 5
hr. The reaction 15 m xture was filtered, and the resin was washed with
met hanol - and aqueous anmoni a, and the conbined filtrate and washi ngs
wer e concent Wat0e867h vacuo. The crude residue was purifi ed PCT/IB0}RP286 .
preparative HPLC to furnish the title conpound as an off white solid (14

mg, 38%. [err], (d[err]- MeOH) 1.7 651.9 (6H, overlapping m, 2.05 (1
H m, 2.20 (1 H m, 3.1 - 3.5 (10H, overl apping m, 6.26 (2H,
overlapping m, 6.94 (1 H, d); mz (ES[err]) 277 (MtH[err]. 20

Exanpl e 11

()-N-r3-(2. 4-D hydroxyvhenvl )cycl ohexyl F—’hgg%qﬁanesul fonam de
()-N-(3-[2, 4-Bi s( et hoxyneté oD : g ul f onam de (34

nmg) was heat ed (Ll))ryjél}; d’,;ﬁg %hérﬂnﬂa&ﬁmhe ((23 rﬁla) ) ﬁx?ibrgfnggn)?&}:mrﬁel on

exchange resin (0.3 actiron mXtufe was tered and
the resin was v@@ﬁ@dg)\/\mdﬁﬂwqmdﬂs HiFpyerechngter b §0°85n OMA @rralt eAER @ Ma®hi ngs

wer e evapor ag edrehdbo ﬁ\ﬁctwe ampatnhenda ruémerr 86| HdGtateind Pudfer. f TRorBahic layer was
preparative HPLC

t of -t h t I
conpoun d as a p F\ed WIH brlrbe Ene% ov?r méigrcefwm suﬁjaltegég}f evafora?{ecf:% V%%lfﬁ Mnae & é I & )
2.00 (7H, overl mpﬁﬁddy fieph coung chrampgtogrgphy £81Q0 petroleumy ghaiethylrgcetate :9% (/z) BH,
s), 2.97 (1.5H qgikn 1% &R Edhpalid 4D a “?mégonﬁo(@-rhg r@s%)?v s%%@t,gdﬂjn 4D20 @sH?l -

6. 2?rpl(é TZ dd) ., overlappmé m)gﬂ](o gH m? 282% {OSH m), 2%)5 0. 5H m) 24 (2) m),£94(H?~I m)

() - 4- [ 3- ( Hyde ox6:28:6.28/(2) coyerieppingay), 6.92-635 idheweriambingIm); m/z (ES*) 222 (M+HY).
()-{3-[2, 4-Bi s( et hoxynet hoxy)phenyl]cy&lagagwl } met hanol (35 ng) was heated
at 50[err]Cin rret hanol (3. 5 rr1) con arning aC| d| c |on exchange resin
(350 ng). After 6 hif-tl$s-Piperazingioycighaxylll.3-perzenadiolirifiuerg d5al5 washed

with ethyl acetate, (apd{st[heaemmmdthﬁxﬁ)mé@m@canﬂysﬁﬁaerazwml rﬂ@&va&efeeted

%agglr gg?gz' N Vel Senuk HomGhdtdFeoh 8RS YSad BR eRiAbAde! ESh % d) S C 2% ction

chr omat ogr aphy TiguEves filferedegndyfie ragnwas vasrswith methano] ard agyequs ammenia. §pd Be

m xt ur/()e of di( S.[Séo&lbﬁ&i fiediesrR vakshings were doR€ntratéd fa »empauaelru@esfeaawwas@umbi d (2
ng, 8% . SH 9H, averl app 8 0. 5H,
M. 2.90 (0.5H, by rﬁrlpa? |%QPL8§0 Qf@ls%éq_e‘t{le cdénrpf:und as R h,;vﬂlte o&d5(1 ?g' 38%? 9‘6&
(0.5H, d), Me@H)35 | TP BH, ovdliapping m), @FQSUHZM 2(30#(H)| m),3.5-3. 5 (10H, overtapping
Exanpl e 13 m), 6.26 (2H, ovefiappifidi 61y dip Ay Mz (E9) smqmelexy! - 11. 3- benzenedi ol

trifluoroacetate salt
G s-N-{3- [2%. bi s( net hoxyrret hoxy)phenyl%’—‘é?@-'lgélzlexyl)hydr oxyl anmi ne (0.015 g)
was heat ed under (itX d sulfongmiglei di ¢ i on

exchange resin (0.3 (g))-N- 5 4%3Methoxymetoxga'%nﬁ]@ﬁ:%é@nmémgﬁEMfa)%%ﬁ@ gdﬁl tn%{led

and the resin was washe agueous anmoni a and
conmbi ned filtrat?® "SARI wadeHefidn RRE‘P%‘%@ MYSRPtRIEPG BCidiGion exchnge 1851 (87 glfer 5
resi due was purhrf Tedredfiorpmigtp@mvet filteeedldR Be tesinfwas washlad ivitteméthdnble To@cogdined as

an of f whi tgssodlt!*a% and wash{ng QQ@ gaa égﬁ in [lfc[l5 ]ané Cllrﬂa %Q_Desﬂ}uezéas parff' @9 b§'4H

over | appi ng r’r), f?j .S ! n;) H, over g
m, 2.93 (1 Rﬁpa'%""sépl(cm 'Hf" 8. "Q’ﬁ "¢ P! fip “‘d%f)'”"‘e’s??“(el'# C‘&ﬂpw%d 252 PARY, d);
pink solid (10 mg, 38%). &, (d,-MeOH) 1.20 — 2.00 (7H, overlapping m), 2.07 (1H, m), 2.90
(0.5H, m), 2.93 (1.5H, s), 2.97 (1.5H, s), 3.13 (0.5H, m), 3.30 (0.5H, m), 3.80(0.5H, m), 6.21 -
6.26 (1H, dd), 6.87 (0.5H, d), 6.89 (0.5H, d); m/z (ES’) 284 (M-H).
30 Example 12
(1)-4-[3-(Hydroxymethyl)cyclohexyl}-1.3-benzenediol

(+)-{3-[2.4-Bis(methoxymethoxy)phenylcyclohexylimethanol (35 mg) was heated at
50°C in methanol (3.5 ml) containing acidic ion exchange resin (350 mg). After 6 hr, the
mixture was filtered, the resin was washed with ethyl acetate, and the combined filtrate and

35 washings were evaporated in vacuo. The crude residue was purified by flash column



mz (ES[err]) 224 (M+tH)[err]. 15

Exanpl e 14 4- (4- Met hyl enecycl ohexyl ) -1
, 3- benzenedi ol Tet rabut yl ammonl um fluoride (230 [err]l) was
added to a swOo¥#do2sol uti on of tert-butyl-[3- PCT/IB00/00286

{[tert-butyl (di methyl)silyl]oxy)-2-(4-nethyl enecycl ohexyl) phenoxy] (i sopropy

| ) di met hyl si | ane (40 mgy) in tetrah$®rofuran (2 m) at room

t enper at ur e. After 24 hr. further 20 tetrabutylammoniumfluoride (50
[err]) was added, and after 2 hr the solvent was renoved under .
;?ﬂ;fegcgg g‘fzu%rgﬁuatlgrgphg?%z), &Ry}.ﬁce%a]ttg etrLI { li C)ln )%o fupn?sliwwgnelﬂu \eNafIae s{ i}e |some%8f3 s
| ayer was ext tredtiedompotrt astaiwhite mbé(?atm 8%2x5u (da-MeOP2®9n=} )9 (%efedanmm mad

and evaporate cuo I ue was puri f| ed by flash col um

chr omat ogr aph 85505"?\%} {'Xzé 212@1‘?‘2 acetatel petrol, 2:3 v/v) to give the
title conpaund asavvhlte solid (17 nExan90843 - [err]H (CD err]0D) 1.25
;T)l 308%2|(_|1Hmtt)1- -bng;rﬁadumﬂumace?a galt n; 32 (7§H’
(1i_| d);: mz (ES[ ePP]W3Q%b:s(me O)tymm ?r]y!]cyclohexyl}hydroxylamme (0.015 g) was

organi ¢ extraclsy (M, %)W?@@H Wt $lodor &A@ 2HTEVeREbpRY z)erﬁ%ﬂﬁ%l)%o (0.54, gysul fate

Exanpl e 15 30heated under reflux in methabblg2 mi)tcoataising eidle iohigxbhangy mesinhpls)os e bohexyl | - 1

, 3-benzenedi o ks d
ranor (4 (2, 418 SPER g of Brid, o o o, s i oo B Tt o

(24 g) athaes §%&h9éefnw'wdfmpfe(@d r’ﬁafh'"gamffet Epeplietey Inafeqtmi The 9¥d5or i de
(0.12 m, 1. OMdsidte Whdpurified by pmaamddmﬂc tdl fuenishaiseUttie cevoposed ast anCoff White salili 1 r ed

2 1 20 { STVttt sl odVad hEt an, oroBBERS b UIBSIESHERIEL Y
et hyl acet at e2('Bf?2'O°\f?r|9PPaﬂlﬂl) 2198 (%fﬂélw %r"@ér?i%“‘bﬁ@s%%? (Welr . 68 MDA t h
brine (20 miz (EST224 (M+HY. -67-

m), dri eqsover anhydr ous magnesi um SRR & and concentrated in vacuo.
Purification via flash colum c ahy(S|02 eluting with ethyl
acetate: petroleumether, 1:% lenecycl esired conpound (7
ng, 59% as <(':1 whi tﬁet@ﬂ]dné%mduﬁmrﬂhor(ueuserpl)]vaD)addeB tc95stmeas&ﬁ|o.69ft5ﬂmtyl-[3~ rT),
1.24 - 1.38

2.77 (L H m H“"g blygfirery si’%]ﬁf‘y}'%‘(‘pm‘é‘{’é%fefy%W"y'?f?e"°éy]‘is£"’°p"@é'T“7"“ r@'ﬁ‘e " 6.76
- 7.01 (1 H, (ﬁ) mg) Zln(Eyrydrgfg@n( f@ -miy at oy temperature. After 24 hr, further
Exanmpl e 16 tetrabutylammonlum ﬂuonde EI) {vas added, and after 2 hr the solvent was removed under

t 4-(4-
' Clr SPE r ang 4- (rfr L?f)éép?ﬁuf hl?[‘l )[dw m Mtlﬂlgﬁd bgﬁwreenz%%ﬁgoprﬁli ﬁrgﬂ 3thyl icetate (20

- met hyl cycl oheh.afild layerq W@e separateghghd the SaeHouss\gyey s pxiradiedbwihGetnyl hcetaten@x
t et rabut yl ag’”ﬁﬂh’ﬂmfﬂe UQbifl&y 6r9an3c46xrﬂacts %e%égﬁed%ﬁb brﬂa@r ?rgg@?gr?ﬂﬁﬁésmrﬁ‘ one
Phen O " par e i dapst L e on T bl ves W Ry ook s e iy ™
agueous pRas e(Sitaseteyk agetate/nstiol, 2:3 V/VMP e thelilld compeyndtae a wWhitel lidd 17, ma AP he
conbi ned or gagi @pitRHses Warhed nyl .75 bisner & 20).2.15 (2H, m), 2.22 - 2.30 (2H,

m), 2.86 (1H, tt), 3.20 (1H, m), 4.50 (2H, s), 6.10 - 6.16 {2H, m), 6.72 (1H, d); m/z (ES*) 205

(M+H)".

_ Example 15
30 cis / tfrans-4-[4-(Hydroxymethyl)cyciohexyl}-1,3-benzenediol
cis / trans-[4-(2.4-Bis{[tert-butyl(dimethyl)silylJoxy}phenylcyclohexyljmethanol (24
mg) was dissolved in THF (5 ml}), and tetrabutylammonium fluoride (0.12 ml, 1.0M in THF)

was added. The resulting solution was stirred at room temperature for 15 hr and then
partitioned between ethyl acetate (20 ml) and water (2 ml). The aqueous phase was extracted
35 with ethyl acetate (3x20 mi) and the combined organic phases were washed with brine (20

P



dri ed over anhydrous magnesi um sul phate, and concentrated in vacuo.
Purification via flash col um chromat ography (SiQ2 eluting with ethyl
acetate: petroleumether, 1:19 v/v gradually 15 increasing polarity to 3:7
v/ v) affordeWOwPEE703 t | e product as the individual 1,4-cis (‘% °°’°§§% _
and 1,4-trans (9 ng, 64% diastereoisoners (white solids). G s isoner:
[err] (CDOerr]0OD): 1.30 (3H, s), 1. 59 - 1.66 (4H, m, 1.69 - 1.77 (4H,
m, 2.74 - 2.82 (1H, m, 6.20-6.26 (2H, m, 6.89 (1 H d); mz (ES)
281 (M- 1 +60). Trans isoner: [err], (CDerr]OD): 1.22 (3H, s), 1.46 -
1.60 (4H, n,
6.93 (1H d): ”detég\?ganr% rg«gssr&% % sul;j?\atz r{djcuncehtPQed iR vécko:- S
Exanpl e 17 flash column chromatogrpghy/ (S@;aﬂtgmg th et yh acetﬁt%petrgleum ether, 1:1 viv)

Di hydr oxyphenyjufeysd tﬁ@@é&b’éd]oaﬁﬁduamﬂﬁg 59%) as awhite solid. TR (€D,000 065 botwcwrml fl ask

equi pped with ti (2. 4
- bi s([tert-bu%qgg né‘?i@ Iy4| xs%)Cl HeHy %cyc oﬁeky %%cét-ic?a %1‘1?
31 [err]nol §, @8, d)t@@&(&hy’dlﬁdﬂ uﬁéﬁ(%ﬁ”m%maﬁd“t(‘& -z )?P‘aﬁﬁmhl*ﬁ% f1uori de
(93 [err]l, 93 [err]nol, 1.0OM sol uti orExample 16 tetrahydrofuran). The

resul ting solutlon was st rreg[fﬁ r. tr tyl anmoni um fl uori de
(90 [err]l, 90 mol, 1. /I 4-Hyd xbl tfq ﬂ:hx = benzeneg i ed and t he
solution stirred fovisteans-4-(24- Bis{{tert-bryi(digwthisilyllSyinheny) d anathyisediehexaneldi ui#P

bi car bonat e So}ng} \bé?snduisélvéﬁi ih THRS8 ﬁ\gdﬁﬁ té&gutylgﬁmomum fluofd (ﬂaﬂtnﬁ 1.6RVeeF)i n
vacuo. The resi

artjtiaq bet acet a
water (5 n'f ahgf ?dr‘i' Q eAYLEN & ""é%(t.ly\r'g ?sé’@ %\ﬁlﬂ t""?i éﬁ')a(ng%ﬂ n )
The conbi ned partitionegrbgueprcethyhgastate (@@méam&ﬁmﬁ)tﬁebmm@s 5(h3!€)e was)exiratteded

over nagnesi UWWLtf]ﬁfaé‘etaté fz&’fo%l?cénam comblned srgm@magétmhém.mma {20 mi),
Purification via

di chl or onet hang"'edf”‘g a”\‘)’/d(?)"s 3?9"8? HB&“ ?’FV%E%F{ agézd B "?Fﬂ? aﬂ Ifﬁeﬁ“’?/\ég figsh
m xt ure of i sonwuren ¢giyomatographyNISR, efating \Iﬂlé\retfpuﬁtfetatmrplm ether, HP® @vafddgalled t he

title Corrp%ndmérQas"mnga»an ?@s ﬁslv)aaffmdé& the GitOfradtiet as tdé aa.b.@daeoa.%;ar(%g @mj

colourless oil. nmz (ES- +60§acet te}g %%4\ erh%
- 68- q_|1 4 Fﬁns (g_ n‘g764('/1)|_qlasme0ls mefs) (v(l"gﬂs l'ﬁ'j) qs ri 1839 ( 1H,
m, 1. 93 (1H lﬂ)is)li% (156 B4, mx)1,69 — 1.77 (48, 19} 2014 ~ 182 (17). m)zezns—@zwzm 2.82

((jé;"’ 4 b? (0 5&99 @'ﬂ) )Mz Es 141 -HeofD rrarQ isofed 8HecoBp): ©22%8H, s, 146—(1(1305Ep o
18" 5 (4H, m), 1.69 - (1382 (3HVER). Ry (L 12 6.22 0P RS BHoRY BAR FYH He 7 (BRI B Mne
oxi me 20 -1+60).()-3-(2, 4-D hydroxyphenyl ) cycl ohexanone (22 ng),

met hoxyl am ne hydrochl oride (18 sodi um acetate (18 ng) were
heat ed under reflux in et hanol After %&nﬁurther met hoxyl am ne (36

mg) and sodi um acet at €S/ 48 e (% 4 2 Ry Eroxy ghexyllagetpmide o 4
under refl ux for a Tdid tods boltorfigd. ﬂaQ’MubMGﬁlthmgmmttmdeﬁ\/mﬂmk ed4n

water (20 m). e iq bl SRR RUARRBLIEED, EAandi™Gh e oL Eel L
(2x20 m), &ndlqtrh!yd@twﬁm (B et 208 drirmincPulyiRmaeivs ﬂ\m'ﬂe (Bril.&3 nywbr1.0M solution in

gﬁg?lesi lﬁm S:Jl f @rBhyanfrfy afRrélufify soutivawasstirddor € Al GigralAkityHAtnodRim fabrde§ | ed
y flash col um

(90 ul, 90 umol, 1.0M solution in tetrahydrofuran) was added and the solution stirred for a
further 64 hr. Saturated aqueous sodium bicarbonate solution (3 ml) was added and the
solvents removed in vacuo. The residue was partitioned between ethy! acetate (20 ml) and
30 water (5 ml) and the aqueous layer extracted with ethyl acetate (3x10 mi). The combined
organic layers were washed with brine (10 ml), dried over magnesium sulfate, filtered and
concentrated in vacuo. Purification via flash column chromatography (SiO,, methanol /
dichloromethane, 1:9, v/v) afforded an oily solid (6 mg) which was a mixture of isomers by
NMR. Further purification via HPLC afforded the title compound (0.5 mg, 6%) as a mixture of
35 diastereoisomers and a colourless oil. m/z (ES") 308 (M-1+60{acetate}); 5,(CD,OD) 1.41



chromat ography (Sio[err]2, ethyl acetate/petrol, 1:1 v/V) to furnish the
title conpound as a m xture of isoners (18 ng, 72% . [err]H (CDCt3)
1.5 - 2.2 (6H, overlapping m, 2.42 (0.5H, bd). 2.69 15 (0.5H bd), 2.92
(0.5H, nm), IYO®/F6E25H n), 3.24 - 3.38 (1 H m, 3.81 (1.5rCT/B0NBSEBS

(1.5H, s), 5.42 (0.5H, bs), 5.47 %0. 5H, bs), 6.28 - 6.42 (2H,
overlapping m, 6.86 (0.5H, bs), 6.98 ( m, 7.06 (0.5H, bs); nlz
(ES-) 469 (2M1). Exanpl e 19
()-3-(2.4-D hydroxyphenyl )-1 -nethyl cycl ohexanol . Met hyl

added to a soI u'tlon 20 ) in
t et r ahydr of urZf4 (§-8H m), 2 (rH")m)a?- Bb@Hu'ﬁblé'rn JYo ) 4Af‘t(‘éf”" 1’9 WS (2 Ml $-82
hydrochl oric (aslded[ t.om{0)5He®. added dropw se and the reaction m xture

was partitioned between ethyl acet at% gg@ elfd) and brine (50 m). The

aqueous | ayer was extract ed vm'th eth te (2 50 m ), and the conbi ned

megnesi um chl op i de, ép?ﬁgj o B 2, 2300 390 ] gﬁg (s b apa ghupen) ves

b))

organic exdracts 25 pane oxime evaporated in

vacua. The crude g -ﬁ%'-(ﬁ“ﬂ-@ §xy9f\hrn I c&@dﬂlexanone(zm )pﬁvﬁlhé!ﬁycHP hibrideQd Ur Ni sh

the title co oun Me
1.20 (3H, s), Qi a3% s°"“{“ %@‘afezﬁa Wé’ﬂea*&ﬁi”ﬁd"‘?ﬁ refligx Ei‘@‘*”(%?“'H ‘["F5 61“& fgtper ¢ 89-0
( 5H, o \netHozyiqmnimeg (3A)mg) B3nd BodfutrHacefejs (36 .nigd wereGaddéd @rRiHhe oniduré hpsedng M)

Ex86 |91H d) 1unc§gr Feﬂ(uEfgr Q fugﬁéh hr. The r&%ﬁ%lﬂf@m was?@aporated in vacuo and the residue
anpl e

()-O Benzm y2p p2ticph DUV R RIWEPRFISIECTR MUAR JHRISHEOIWY nhe aqueous layer was
() -3-(2, 4- D leytchcter with ethyll dcetaie| (2420 ran enrbthe cérifined onggphic exitactsove biegchverxy| am ne
hydr ochl ori d%a@ﬁ@nu%ﬁ%d%@éﬂo%@d@rp%% Q'hé %dé@%dd@@fa@ Bid B e EliImn’ €F | UX

in ethanol (3 m é LE 9 Z‘P%% ure was evaporated in
vacuo and t h&"P® ‘P?fﬁ‘ét’y\f\%l@z § ¥'13F€Et?t?{ﬁeér8' éé‘”’)tﬁ e ‘é‘?ﬁ?/?p%iﬁ%?sa"‘l ’@""?E?o m )
and brine (50f mbhers TlBen@qeBPUS: (CACK)Y 1.5\a 2. 2081 r avetappingvin), .42t (DBH, bd), 2.69 WO

00/ 56702 £0:5H, ba), 2.92 (O5H, m), 3.08 (0.6H, m), 324 3,38 (1H, m), 381 (1.5H, ), 3@89(1 5H, 5),
acetate (2x5 dried oveér

ed o
nmagnesi um sulsf“at(%es'ér?a) 547 ©. S%Q%Qp%?sa'f gégi(zﬁ' 9%?&'??3‘“91"?496?9@&5 b G ¥t was
purified by pnesr(@bHibs); MRLES-) 469f(@My.sh a - m xture of geonetric

isoners of the title conpound as an g;;;,\ﬂm_gl.tge solid (12 ng, 26% . [err]H
(d[err]- MeOH) 1.42 - 2.06 6H,—_ove aplngn') 212(0 5H, dt), 2.22
(0.5H, t), 2.34 (0.5H, leyslahexanel 1 1) 5 .02 (2H,
s), 6.2020 6.27 (lemylm\agﬁdsaplmhmgderm 13£m9£ a(22%| w/wr);olut»%n 2 etrahydrofuran)ivas4 ( 5H,

g(/g;r;)?gplz ?_g rr3ded rg } SO JI:T§1 c)f (+§ %QZ rg %)‘f_cn'oxyphenyl)cyclohexanone {20 mg) in tetrahydrofuran (3

3-(2, 4-Di hydnﬂj)@ygﬁewyer)ar@ncQ@qrdgghgmgrom{qnp@md (1 ml) was added dropwise and

3-[2,4-Bi S(rrmeh@a%mﬁqmeéw)d@%nmdnlea Betwydl éﬂﬂ'ﬁﬁﬁe&&'(?éo Trﬂ)ﬂﬂd(barQe m)nnvvameheat ed
at 50[err]C 10 (100

mo) for 3 hr VAR LT Gfedier Pl el BTG, o LB TR AT PR vnshe
Wi th et hyds awetedlried gveOmadnsiunT$udfate pind evapasatedis V@ehcﬁnwmg eegidpgwas purifiedy acuo

and the resi gdygrepathivk iHpc Y rkdighSthe R d6RBounb e B IsBIRNE nMgo26K). & @y
acetat e/ petr Ri:om 1.20 (3H, s), 1.22 - 1.39 (2H, overlapping m), 1.46 (1H, t), 1.54 - 1.87 (5H,
overlapping m), 3.22 (1H, m), 6.19 — 6.25 (2H, overlapping m), 6.86 91H, d); m/z (ES") 281
{M+60-HY-.
30 Example 20
{+)-O-Benzyl-3-(2.4-dihydroxyphenyljcyclohexanone oxime

{(£)-3-(2.4-Dihydroxyphenyl)cyciohexanone (30 mg), O-benzylhydroxylamine
hydrochloride (46 mg) and sodium acetate (24 mg) were heated under reflux in ethanol (3 ml).
After 16 hr, the reaction mixture was evaporated in vacuo and the residue was partitioned

35 Dbetween ethyl acetate (50 mi) and brine (50 ml). The aqueous layer was extracted with ethyl



7:3 v/v). to furnish 3-(2, 4-di hydroxyphenyl)-2-cycl openten-1-one (11 ng,
79% . 3-(2,4- D hydr oxyphenyl ) -2-cycl opent en-1-one (6 ng),

hydr oxyl am ne hydrochloride (3.3 ng) and 15 triethylamne (6.6 [err]l)
were heated WP ®FRAol (3 m) under reflux for 3 hr. The r eBETIRIHORBKt ure
was partitioned between ethyl acetate (20 ) and water (20 m ). The
aqueous phase was extracted with et acetate (10 mM). and the
conbi ned organi ¢ phases were washed with brine (10 m ), dried over
magnesi um sul fate, and concentrated in vacuo. The crude residue - was

purified by flaéé?at&ekwm)ésmfnamg\w%xn.&&&&@&&L dricRloI¥!m O%ﬁ%% ﬁ(fﬁgsrr&'

1:1 v/v) to furnish the | e conpound as a | ow s as one
maj or i sonmer (AVARGFAeB Jo4acueyThE PR MES ng’tle {487 PHTfigd by "'epa"ﬁﬁ‘jeo'?"'-lcs@nfé'l‘“s“ [Berr],
(d[ er]r-MeOH) mixfide &. gé’&ne(trﬁhi;omﬁb of fBe Btfe-cAmP&AINg 2dbin 6H) whitd s@id (1210, 261’,@)) 8 0,38
(1H, d), MBoRP1.42- blog teh, overigming . 1EbisHhef: 2050 68,1 232 s, My s

Exanpl e 22
() - 3- (2. 4- DPhv B4 yReBpl (1ol B8eRtaRohe0 2827 (2H, overlapping m), 6.92 (1H, m), 7.22 -

()-3-[2, 4- Bi s( ms4 (soiyveripbing ); pireiEs) Boymtigpent anone (8 ng) was heated at

50[err]Cin MeOH (3 m) contai ni ic ion exchange resin (0.1 g)
for 3 hr. The reaction m xture was %%ered and the resin washed with
ethyl acetate (20 m). The3{2:4-Pihydraxyphenyll-Agysiopenienanejoxime vacuo and the

r esi due pur i fied bys-f2sassimendymethed)paemi-2.aycrpitert Shridl(ey rh&)ma@fhg'éféd Agptat e)

(ALerr]-wec) B M T ﬁlﬁ‘ﬁ'?é}?c‘i’dr‘g\g n BRuyhglfish 1M o 5, Tk aclap e "

2.53-2.60 (1H, Waj fitergd ozt tBe B3in (vashed wit) ethy agedaty (29 H“) dbs fitre @8s ¢oheéntrated in  d) |

6.96 (1H, d) Vacto bfSihg redhide puirivedbyofilsh Edlumn chromatography (8102 eth acetate/petrol
Exanpl e 23

oxi ne 7:3 v/v)(t)o fgrntSE 3 (26dﬁ\y:3-r>%}zhe%¥||g §‘f°5°8?/"é?“‘ '%Pﬁ%lﬁﬁorﬂi (@Cl opent anone
hydr oxyl ami ne HWW%PH%Y'}WC'PPENF"QE‘P”G (fing)g) dwdfor)ﬁﬁmmwdmlwde((s34t|g3ran]dl\/p

wer e heat edsi Ntribthmnitegh(6/6l W) wartHRbted Rfethddol (1) dndef refiuki& 3rh€aﬁ¢e'r9£t|on mixture
- 70- etate 3 and

artjtion et ween C m
water (20 m). wﬁ"a"""”ﬂ?gg’&%}g @yiace‘a% ‘JB\A%{E?’"&%%?%Q%/%’B'? T‘B%a"ét-‘mw"%seé%aat e (10
m), and the C@ﬁ'ﬁff‘ﬁéﬂ'tfo?‘@éﬁp@a‘@hﬁsﬂ% ane the cembined] ongertidiphases werlwiasted (with ) |
3\,; ] ed over . gagml(m§ Whéchdver gégragsr.;g@ B! ér@tc(%ehﬁhtéea,ﬁ V&kuo. ;?%t ﬁ%&é?@%{w@i | due
uriri

PRSI St I K A AN
. 3205350 LRl i o SRS By kb4

, orisemel)s, (d-MedRy2 84 AH 38 (1
T LS R R M
Exanpl e 24 10 cis - N - Ega&lgmzz Di hydr oxyphenyl ) cycl ohexyl ] -
1 - butanesul f onani de £1:3-24-Din RbiQRERd 1 ask equipped with
magnetic stirrer char:ged Wi th
bi s{[tert-Batyl (di niék 914)%%<m§ﬁquw‘§}')%wéfpﬁywl)°m%m?raam)w@s (486! angp°Con 34

mmol ) and 1, 2MeOH (3 ml) containing acidic ion exchange resin (0.1 g) for 3 hr. The reaction mixture was
fitered and the resin washed with ethyl acetate (20 ml). The filtrate was concentrated in
vacuo and the residue purified by flash column chromatography (SiO,, ethy! acetate) to
furnish the title compound as a white solid (3.8 mg, 70%). &, (d*-MeOH) 2.52-2.13 (1H, m),
30  2.26-2.48 (4H, overlapping m), 2.53-2.60 (1H, m), 3.55-3.61 {(1H, m), 6.29 (1H, dd), 6.33 (1H,

d), 6.96 (1H, d); m/z (ES") 251 ((M + 60)-1).

Example 23
{£)-3-(2.4-Dihydroxyphenyt)cyclopentanone oxime

(x)-3-(2.4-Dihydroxyphenyl)cyclopentanone (5 mg), hydroxylamine hydrochloride (2.7
35 mg) and triethylamine (5.4uM) were heated in EtOH (4 ml) under reflux for 3 hr. The reaction



di chl oroethane (8 m ), was added triethylamne (96 pll, 0.70 mml) and

n- but yl sul fonyl chl oride (55 pli, 0.40 mmol) at room tenperature:.
4- Di net hyl am nopyridine (3 crystals) was added and 15 the m xture stirred
for 17 hr. WQUWeser2 sodi um hydroxide solution (15 m, 0.40WCTHEY/ 8 Eed

and the mixture stirred for 10 min. The_layers were partitioned and the
aqueous | ayer was - extracted with dPchl or onet hane (15 m). The

conbi ned organic |ayers were washed with brine . (15 m), dried over
magnesi um sul fate, filtered and concentrated in vacuo. The resulting solid

was then di S%L:M.%%aé M@LJ@JME@W a&m@@o m))anmerafoemb CTkﬁ%&Lo(zQpﬁlage rﬂ)

then tetra-n- h

e S The Mg grescigd it e pagtaiagtd mi) 2 he st cbaahia ACHSB egp wasrap i o
et hyl acet at erifelQomil) driedcveratagnesiuirbsulidty, aneé cancerdieied /in vBhe. The crude eesidus wer e
partitioned 3,%9 Rﬁnﬁ@d W@l‘?&bﬁmln%%%ﬁ:a%@%pt@’(énba‘ét’nﬁ@cé@ét&ﬁbtu‘éi by (b/vﬁs Rirfdnand 10dm ).

The organic | ayers were f , drie
over rragne55| itte SQJ"PPPHldeas a white 5°"F PP 2PElre iFoReR £ e-oft! & f’rn(d\?’dm 189- | eave
an oil. Purifd3qa,ioveiappiny ), 265:2.20{0BMImE 2.39-2638 (IH BlaIgspRRy), £.85-074 (165 hyl

acetate | petr um r h
conpound (40 overlag'ﬁ%%/@t Eﬂg)%?fr?dgs ??F 62?3 rﬁw‘%@# "92%&3%5;1 ‘ﬁk‘%éédgﬁ(cosoo)
0.95 (3H, t) d)m/z(ES)2666M +60)5%. (2H, , 1.55 -1.95 (IC]—I m, 2.80 - 2.90
(1H, m, 3.00 - 3.20 (2H, m, 3.65 (Ekhmglezct m, 6.22 - 6.26 (2H m, 6.96
. (1 H d). 10 -N:-I4- j -1 < butane uf%HB'Li 25 SQ

trans - N--[4 - onam de
To a round bottoné'@lafqua%k"“emﬂ fispleenuippe Featic glirgt therged wille@s atid@d* t r ans -
N - h[ 4 - . b,s([{én-bé&yl(dnrﬁatr@{)a{uylpk)t)prbuﬂ)yk(odémmtmyI {150 In_\,ng ]my}nlpiaarahh)hqyzi ?ggxyl ]
met hanesu ona - di or.oe n
m). To the Siefip Bé’?c?ﬁ? b st 24k Soeh 4 retiyaTng 1 “fﬁgg el t*’i"’g”‘g”g‘f'%'yf""yf °"%E"%o m)
and wat er ( 2(055(11! )0 40 Timeol)t iopm @i!hplel@m |4d31mﬁhmnmm0@yﬂms (3 ¢rysteid) was etdediander

reflux fofs 1&ehixdre sune%nst 1t7m¢nA&@alsesdd.Lr9 hyd?sametse;tmr(ﬁ Mrsmﬂmageae@ed( 70 m)
was added and %he sol ven was t hen

t
added to the 2PEEPAPEUE AYref ﬁ%r@(ﬂ' Ve 'fe PR ROV Pﬂﬂﬂgﬁd 0 R edud Fay ! e

PCT/ | BOO 002&&racted with dichloromethane (15 ml). The combined organic layers were washed with brjre-
reduced pres w,ﬁ dxmvsﬁﬁéghéd.msmté NGRS HdlcbiideMFhted] nava‘cb@eme feeumig&oud

hr omat t trol , 1:2, th
ot o3 300, (e R ST sl s B 0 ] i 2, 7
solid. m20 (ESyEMPEsu| fekHe) hydBi((SROIED)! 41mBdl) Yasiqddey) The n@@n{ @e4 stipd atp 13

(2H, m, 2.8@0om temperétﬂﬂ'éI forM hr, BePBny 3kbtatd 110 nd) 28 waldr(197h1) wlreZafidédl Hrhed) , 6. 29
(I'H, dd), 6. Exanpl e
26

clohex

layerg werecqa |t|oneNand tt\%aque?tf Iay&r was extracted with ethyi acetate (10 mi). The

Di hydr oxy phergrhbimed cdragnis igyetsmesre angied | With reeing (1€ mi), dried over magnesiip wyifateund
bot t omed fl agiker&ddhdRBkLeHtY FRIARDI © Rbier aeronwasauaﬁdm GlaSfiash Neotundnd - (2,

L At B S B S e  o
sol uti on was cerombect (4 mMgalses ak B ehid solih| ikzi(ERs) 386 (M 10): mccoaczm 0.8.(301 9.,
triethylam ng 45(3%spA, mp4%sRTREX10RN), 21861 2%0 ¢fHY 74,3108 ~f2042H, m), 3.65 (11,
m), 6.22 — 6.26 (2H, m), 6.96 (1H, d).
Example 25
30 trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyllmethanesulfonamide

To a round bottomed flask equipped with magnetic stirrer was added trans — N - [4 -

(2, 4 - bis{[tert-butyl(dimethyl)silyljoxy}phenyl)cyclohexyl] methanesulfonamide (320 mg, 0.57
mmol) and 1, 2-dichloroethane (50 ml). To the stirred solution was added frifluoroacetic acid

(20 ml) and water (20 ml)'. The stirred reaction mixture was then heated under reflux for 18 hr

35 and then cooled to room temperature. Toluene {70 ml) was added and ;he solvent removed in

vacuo. Methano! (50 ml) was then added to the residue and the solvent removed under

1mIm



di met hyl_am nopyridi ne. The reaction m xture was then left stirring for 17

hr. The reacti on m xture was then partitioned between aqueous sodi um
hydr oxi de (5 m 2M, and di chl oronet hane (5 m ). The aqueous phase
was extract e&’%“fsﬁmﬁh chl orormret hane (2x5 m) and the c Q00284 gani c

phases were washed with brine (7 m), dr|91d over magnesium 15 sul fate,
filtered and concentrated in vacuo to give a gum This gum was di ssolved in
di chl oronethane (6 m), then water (3 m) and trifluoroacetic acid (3 m)
wer e added and the m xture left to stir for 17 hr. The reaction

m xture was di kdted pVHsM?‘e t‘l‘% %%ﬁlﬁhg(&l@a%t)ﬂﬂ&ﬂﬁ'a ﬁagl‘?cotumn chroﬁﬁ{oﬁt‘%?ﬁyiswere%yl

d
Feduced pr esouPE e NEBRELIE b aaPertt VR4 HTED YT T HBRUALUT VAL vias
ef fected wi th 2@ite solicetaia(ES!) 280 (MpiHe SH(COLOD) (138 (axgin), 1 Bag2H, @9, X3q2/Mas, 2.80

di ssol ved in di RRERIHIAN by @5 M), then
water (3 nl) ar(lﬁhkn(r?lsgl uor%a%%%cﬁgagms?s nddr%ﬁzg\&kr‘gﬁagggg he reaction

m xture wasostirred at room t enper at ur The reaction m xture was
diluted with toisume:4((254mmy:ﬁwpamn)qelouwjmemaseuwmwm in vacua.

More tol uene (15 n1} m%@%qg'ﬁed ﬂaslﬁtﬁl Poavgt\é,?rlﬁgrqe% g!ﬁireg@g adde c(:jlsuc dg{)e( Ssure.

Azeot ropi ¢ renoval resi tri acl d was ef wth
met hanol to gi ﬁeb’&iﬁe’ﬁpw(("28‘“W}'V'MMWH"MWWV'W@"@GBMMamlba(#H ngo 1| @Pemot)

chr onat ogr ap hy alﬁcﬁl Q2d|cnlatobménea(a AL the PRled SbiGidAWaE B&ied rrmhaﬁ%s@nfbhya%luuﬁdeon
usmng 1v/ toQ afforgthetltle conpound (13 ng,

81% as a W |tgms |312° rff’?')'( petiy! (B 14y 200 2mol) cang thmep)cryptaler of 6

1.90 (2H, m), gimeMyiEmirppyrigine. Jhedegchid, misture vEas Agen(IéfHstimv forB1728. (Théireadion

6. 30 (1 H, dd) m|x7urc-_01rla§ lindd, pmtrongtp between aqueous sodlum hydrom 1\/%
enyln}-na% hasyl | -

Exampl e 27 dr Xy
1, 3 - benzenedfYyfromethane (5 mi). The T‘B’eﬁ”%%ﬁﬁd&ﬁo‘f"fr '?hl 245 W')t h

magneti ¢ stirremd thesombinkdcbraapic tphbses yWefelwashédl with brine (7 [n), dded- over magnesium
bi s(met hoxyiget Bgnsts) MRRRYARL C¥kderasty in) &Haﬁ‘dmxg‘»)éjb ra%hy’nﬁg E@rﬁ]%‘ag ﬁ%mm 0.24

mml) X resin 2" Felction
m xture was heg'?g%fm{'%'gag% (6 'F%f“i'eﬂk"afeéFPp’@'Sé‘HJ‘F‘f&’mPB‘fe“Sa‘Pé (3t’ﬂb‘f'|e'86€ﬂeée”1 #er oom
t enper at ur e anthixfurd lefe foesdir foh fblbrg HTha resstiant reixtpre s diluted withatalting @15nnk) Bneinby |

acetate. The fkdl\ﬁeﬁ@t\nﬂréfﬁﬁo@dslrpp&ﬁg %FeQOiﬁérJe'(ﬁ:@mgQJas %g&dpalﬂP NI ﬁWlﬁdérl ash
-72- chromat o ace eP eum et her,

a
2:3, viv) to afp‘?'ﬂﬁgg%éesm? t é\zg‘g'f’?g W&l °f(’ﬂﬂd”ﬁbymma&ﬂ"’v§§§' il FffeF'GEI Wit t her
by HPLC. TRe t methanotiogiveagem (#sng)sTieatsitie awes dissatved i diebibiothethane (4.5 (vl ZanB T,

17% . mz (ES Dnet2§%l (QM‘nhi"’ then LQEJ (]3 ‘%@hu&oa@ghc acn%ﬁﬁrﬁl) " Jé’agggy fi h%ct(c:ZH m,

2.53 and rg , 6.95
( 1H, ”) ©7.10 TTHre S stu?'e ¢ reirp' lemp\;?raturﬁ.j r'64 hr The reachon mixture was diluted wit
Exanpl e 28 toluene (15 mi) and the saivents weraresiovedVR ivépb. Mére-tol(she (5 ml) was added

dl hydr oxyphe nﬂir)d@ﬁdoﬂﬁ?éﬁ“hdr@é\o%t:@t gressure. Azeotropic remlpJ-aq) oﬁe&&{}éf‘ﬂml%%ta&e%%gd flask

equi pped wi h rrer was, added cis /
qui pp E %cteg wﬁh methanol to give an oil (28 mg} which was purified via flash column

chromatography (Si0,, ethyl acetate / petroleum ether, gradient elution using 1:3, 1:2, then
1:1 viv) to afford the title compound (13 mg, 81%) as a white solid. m/z (ES*) 286 (M+H");
8u(CD,0D) 1.71 (6H, m), 1.90 (2H, m), 2.87 (1H, m), 3.00 (3H, s), 3.72 (1H, m), 6.28 (1H, d),
6.30 (1H, dd), 7.01 (1H, d).
30 Example 27
4 - [4 - (4 - Hydroxyphenyl)cyclohexyl] - 1, 3 - benzenediol

To a round bottomed flask equipped with magnetic stirrer was added tert-butyl(4 - {4 -
[2, 4 - bis(methoxymethoxy)phenyl]cycIohexyl)phenoxy)dimethylsilane {118 mg, 0.24 mmol),
methanol (10 ml) and acidic Dowex® resin (500 mg). The reaction mixture was heated to

35 reflux temperature for 5 hr then cooled to room temperature and filtered through a celite plug,

washing with ethyl acetate. The filtrate was adsorbed onto silica gel and purified via flash



methyl {4 - [2, 4 - bis(nethoxynet hoxy)phenyl]cycl ohexyl) acetate (1.00 g,
2.84 mol) and 10 nethanol (20 m ). The stirred solution was heated to
refl ux t-enperature and aqueous hydrochloric acid (20 mM, 1 M was
added i n al WRS67024x5m ) at 10 min intervals. After 2 hr PCT/IB00/0023sc
reaction mxture was cooled to roomten‘pz%r ature and saturated aqueous

sodi um bi carbonate (50 nm) added he reaction m xture was poured
into a separating funnel contai ning ethyl _acetate (100 m) and wat er
(30 m). The layers were separated and the 15 aqueous |ayer was extracted

with ethyl aC&ﬁlﬁﬁnechfoﬁeé?oeramy)(s.oTQﬁ.yncaemb ms&oe&gembrczhwfosaﬁwa%ne salig \Washed
with brine (20 and concentrat ed

in vacuo (44 f’"@} ¥ "(Fé”aé "M i @"’?6 3‘1 'aPLCPHJ e f’t|ec98'PP%’Hd V?s‘dsqi‘it%?ﬁ aveeFRIC
chr omat ogr ap h(ylz DI 7%%). elzligs) 286 ¢u-ait)e 5(CD,0D) 1.52et 198l (6H) M) et M2, ni),; 253 andv)

3?252?3@?23%?’3‘%@5’?;@@*? WeB i e R RS Bor nr g 5 5

(21., m, 2.7-20 (I H, , 3.72 (3H, s), 6.28 (2H, m, 6.95 (1H m.
Exampl e 29 trans Exanplel2gl [4 - (2, 4 -
di hydroxypheny! ) cycl ghexyl] €(2, 4 - dihydro idnedyijBeats MELOY! [4 -

(2, 4 - di hydroxyphewm%ﬁ—&ce%e%g—%ﬁwwi;—p rified via
HPLC (acetonitril &9/2 {gipdpottoned fiayk eaqppes yith paonftip sireep wpneddey oso tBPFord t he

t|2 }4 le 25 corwawum @54 a bidltietr@xydretho))phemylé/kiShexylR adetated\iiido)g, zawrf&raa@aa 1. 3179
E 1H: 2)) ’ %0 %%ﬂqbl Q) mll3 i’ge (sé'ﬁg sr?{dum gzh Qﬁg t% dr%ﬁhx terﬁae’ratu?ré a%d (a%éj_t!:lou )

Exanpl e 30 hydrochloric acid (20 mi, 1M) wasjagded lq\/éltqhgxq; (4P‘5!“' at(19 mig|intervals. After 2 hr,

?ithgr Ox)épﬂerlbfé F&¢GdnO MBI W?&ﬁb@édleto room temperature ﬁddssdturitécﬁiaﬁueouﬂV_E&!M [4 -
- di hydrg ycl.ohe acet a rified via
HPLC (acet oni ca@% ?élol g"ﬁraf%d%‘jo: %%e }eaé Eéﬁﬁuré wasn'm‘ﬁeg o'%‘r’ at 788)1‘"%"3 go{?'}egr d the
title coepieining ety agetalei (1Q B apd watpy @9 ). ) Thegaye(s\ive® SepaBREIGIECE™ 1. 60 -
1.79 (8H, 15r) , aqdeod layérikas extractedVith ethyDdbelaiéitBx30 ). Zndcbrmblnedbrgdfic lay@rsiverd 3H, S),

6.27 (2H, i
Exanpl e 31 wa@h d%é'njbnké (261}n1) dried tover magnesnt:m sulfa 92 flteérled and concentrated in vacuo

Di hydr oxypheriggive pcwhitn sghd) | Ratiicetion yig figph giumn chromatograpfy (§i0p. AL 2GRt /
bot t omred f | agletr@ieunt atherd, Nee, twvireFfordedT@letifle dorhpount 40.54 g; 69%) as a mixture of

di hydroxyphenyl ) cyel ohex 6%%8@&%905“{&30& 73 78P ok, ANLARLE ) £rg"! ) WS

added sodi um

PCTI BOO/ 0&8®28@1H, m), 3.72 (3H, s), 6.28 (2H, m), 6.95 (1H, m). -73-
hydroxide (32 ng, 0.78 mml) and the gxathpiée®n heated to 409C for 1 hr. The
sol ution was pour ed to a P funnel ing ethyl acetate
(15 m) and wat er (10¥ IJI ?4 fg Q (tirox henyljc clohex acetgl hen added

aqueous hydrochl orke s d '\Qelfm 5 (21 4, -Olyydmnephenyhigyrlobexdleegtate (250mg) was i ) .
The | ayeE S ;i WL Atied %amaloeécamrna h@va&ﬂ BOGUS- 4020eP0 @i fsadatietoVdbld tRS lgt)él ]
acetate x1 Th ni a W t
Br i ne. ( 1579 PR aF Bubie iR hEcs MHHL ieid”F T eh iy 1ARaH )
concent r at ed 164 (Vaoud @f(#dmdﬂrag(ﬂhd) 279 &, b 70 (Bhicls)( 828 (@id, m)6®92 (1dgd).a
solid. mz (ES') 251 (MrH ); BH( CDBOE)‘a%@Qb (2H, m, 1.48 (2H, m, 1.89
5 (4H m, 2.25 (2K, cis-lﬂgthw %4 -8&, 4( %th’ydr 9pheny%)cy<glo?hekyd2:étate oL (IH m.
cis / trans - Methyl [4 - (2, 4 - duhydroxyphenyl)cyclohexyl]aceta_te (25 mg) was
30 purified via HPLC (acetonitrile / water, 30:70 — 80:20, 20 min isocratic) to afford the title
compound as a white solid. m/z(ES*) 265 (M+H"); 5,(CD,OD) 1.60 — 1.79 (8H, m), 2.31 (1H,
m), 2.54 (2H, d). 2.84 (1H, m), 3.71 (3H, s), 6.27 (2H, m), 6.95 (1H, d).

Example 31
trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]acetic acid

35 To a round 25mi bottomed flask containing trans - methyl [4 - (2, 4 -
dihydroxyphenyl)cyciohexyl]acetate (60 mg, 0.23 mmol) and water (4 ml) was added sodium



Exanple 32 10 , cis - [4- (2, 4 -

D hydr oxyphenyl ) cycl ohexyl | acetic acid To a round 25nmi
bottoned -fl ask containing cis - nmethyl [4 - (2, 4 -

di hydr oxyphe®A %®¢§% ohexyl | acetate (10 ng, 0.038 nmol) and VetE0P®S4 ) was
added sodi um hydr oxi de (5 ng, 0.13 _ggznl) and the solution heated to
400C for 1 hr. The solution was poured into a separating funnel
containing ethyl acetate (15 m) and water (10 nl). To the 15 aqueous

| ayer was then added aqueous hydrochloric acid (10 m, 1.0V and- et hyl
acetate (20  hydroxide)(32 hB0.TENMMbIS aEHE sEIRBA hadt@ho A0 {oh @ hAQHAOLERibrAWES

wer ¢ vashed wi PR IS TRAS P g coBeNg 8 RELI LAY o weleg iy Pl Johe |

were washed wi PRUBT I"He rie
filtered and cofeews pyer wek then added aauedub bydidchigria deist (19 ml, .0Wbandethwichcétbteri2p  55%)

as a solid. mi). THE ﬁy&sﬁ%ré se%@%te@ Mhdthe éqﬁbdﬂ(lgag&@ﬁctéd ath eIhyI]athZte %ﬁ% mm ’

(21) ?’0 (1K, rg) ' T%é %gmlgirizela" orggnic e2xtra8c£tls ngreHWasge% withnlr’irgg(é%l)ezdg%d g\?e’r ma'gr?eGSiugnl H

cis / trans - [ufate, {ired/nd c@dickntrated Xy pivea gifordngcthe litex gdmpawdt (B4 mgcéadk) as a

To a round bot el i j toh L ar - [2,
kOB v (E39 ks BRMHDPELeMObY 13BEIEH) O3 (o B 1 O%Ha.gd%s ﬂ%ﬁm ) [

4 - di hydr gx Phenyljcyclohex¥l|dene}acet|c acid (
and et hanol (15" ﬁ18¥.1HT'8 BREEM). 88 f¥e@)-sol uti on was added pal | adi um
(catalytic amount, 10% on activated caEkample3n one portion. The

reaction vegsel was evacq,gg_ﬁgl_%nglf6@@;_}05%31&2@6#&%); ,lggﬁgtaggsphere of

hydr ogen. This was repeat S ' 17 hr under a
hydr ogen at noSpiieraundt 290 RePioaIep eflask upaateinige ciseacmetih Ki xt & e4 was
filtered throudhydoxggHent)eycphegliacetate (10 riigd 81088 1@mil) &ddt vititdd @Al wasldd@eSg@nNt was

Vel Tow oi 1. i Syeeds B, & Pemhb sfy SO ARANA Reg@ERd Yy, 1 RT3 B 0,
%) , 2.81 ( iH, mu, ed@pé @ S@mretinﬁiu,nn% _cgqfailcirj_q_Eth)ﬁft_:étate (15 ml)' and water ’(10 ml’). To the ’
Exanpl e 34 15 aqueous layer was then addegii sgudou$ hyiftBhioricledid (£ mi, 1.0M) and ethyl acetate (20

4- Di hydr oxyphepy! ARy jdri . To a rqund, bottoned
flask equi pped% ?ﬁéﬁ% net | %:ebgrtg t?!Irj rggurthélxg%g%ﬁc'fé’g ef(ﬂecfef,w'tgf t(_gggcetaqe P‘M(Pmls

bi s( met hoxynmet Rtk §FITRHNERPre2el SFEex e deerrerawior BiRe 114 MY, gdr0igoveg magnesiummo| )
and met hanol  sulfate(ft€retrbnd.corldestrateishildciddifoibl tHeitiddlconpSurACRing G54 Pad £5didIX

tenperature an S r L /1 36702
A ﬁ%ﬁ%ﬁ% W29, B 80L S o1aad ey 2B g Beaad or 1
hr then codPed™afd? &t .89 @H.d).  aqueous sodi um bi carbonat e sol ution
(50mM ) added. The mi xture was partiti opeshpheizween et hyl acetate (100
nm) and water (20 m) apd.the [ r wi.t h et hyl
acetate (2x20 m). The~conb et e e e 12¢¢th brine (20
m), dried over 5 Thagned beitemsd fpgkt eauippgd| witsreabnetisdsticerrwasddert &d- I2n4\v:acuo
af fordi ng an odihydrokgphanyé)cibhexyiiaetiefhcetic acid P8t g 0RE rinloB Bka &RUHRRE R WS he
magneti c Sr2l5r r&#rex\@aut%g%g a(ageléd;%uidﬂfn{ é:‘atal%t_ic amount, 10% on activated carbon) in one

portion. The reaction vessel was evacuated and then placed under an atmosphere of

21S - |

hydrogen. This was repeated ten times and then stirred for 17 hr under a hydrogen

atmosphere at room temperature. The reaction mixture was filtered through a celite plug,

washing with ethanol. The solvent was removed in vacuo to give the title compound (50mg,

30  100%) as a pale yellow oil. m/z (ES*) 251 (M+H"); §,(CD,0D) 1.33 - 1.91 {9H, m), 2.30 (2H,
m), 2.81 (1H, m), 6.28 (2H, m), 6.94 (1H, m).

Example 34
cis / trans - [4-(2, 4-Dihydroxyphenyl)cyclohexyllacetonitrile
To a round bottomed flask equipped with magnetic stirrer was added {4-12, 4-
35  bis(methoxymethoxy)phenyljcyclohexylidene}acetonitriie (408 mg, 1.3 mmol) and methanol

(20 ml). The resulting solution was heated to reflux temperature and aqueous hydrochloric



di hydr oxyphenyl ) cycl ohexyl i dene] acetonitrile (ca. 224 ng, 0.98 mmol) and
et hanol (15 m). To the stirred solution was added pal | adi um
(catalytic amount, 10% on activated carbon) in one portion. The
reacti on vewopabsevas evacuated and then placed under a hydPSFganooig286

at nosphere. This process was repeated 1Q tines before | eaving the reaction

m xture under a hydr ogen at m)spher'é‘?' Vi gorous stirring was conti nued
for 17 hr, then the reaction mxture was filtered through celite
washi ng with nmet hanol. The sol vent was renoved under reduced - pressure

and the residug é’(‘ﬁ% iny]flés %dé’d arfﬁ é\ﬁtf&n%ﬁ% Hgg?eocfw é}Q{?GtQMno(s%'tMed et hyl

acetate / ur ni s e title corrpound
(226 ny, 8O%EQWPS @dyﬁlefpj@yboa%te solign Qg beck s Dok s PERitonEd HEYERMNIH+) ;
[err] (CD30D) ethyiSdcefate rbo M) ,and watdr (20 rith ant) the hqubug (iér wak extracted with Afhy( 0. SH,

?)ZH d)8 3 (1 b%er;%!?x%ﬁr%ﬁ‘ G’%ﬁ%om@i\%%&? %&IS)% ’wegl 8%5?\ %ﬁm{tg §‘@0’mlgdl4e% @Qrd 2.67
Exanpl e 3% magnesium sulfate,dfjtered andr @ngentmtqd @ﬂ@m%é“iﬁ)i )Tefc?%ﬁb?y’l'd] 1

, 3- benzenedi @bidmedr QBN Obqupped?Owith magnetic  §tides wad r adB)  crupd- (£(2, 4-

4- di hydr oxyp cl ohex et hanol
(25 m) and Bﬁy%?%ﬁ) Inmc{ ohﬁ;fylda ngc%pomjlir{e ch 42%%% g%ﬁb"gm% nH"&‘E}{a)m: LS15 P\/) oxi de
(25 ny, T0 tmglstnm4squtrwayamn§eﬁpa"w fretelytig\emoup). 48%@n |aﬁ'vate%F§PP Messur e
hydr ogenat i O'En@I%B:%Brat Whe reaction? s NidsesvatiRteddarar thét pRead Gridenai hydnger a

hydr ogen atrm reactio a

cgl i tg pl 17 aW%?ﬁleFFg T\-;;\Astpf‘?c?fe'@twﬁ 8?3’33(&8‘{#?3 X\Q‘?ﬁ 203 4 ¢ 'le%cglgﬁg"rxgm;@#%\%ed in 25
vacuo and t h&ydregsh direosphess. vdedie StiFimg wast geptinued for At E’ thex ¥e regction Bixiiee| d t he
title conmpouRds fitered tﬁr&ﬁﬂa cBifle wgs‘ﬂ% wilS mathiidl. | THY sBivént whderho(dd Tin@dr Irdduced36

( MrH ) | [ er r %ﬁeCD?’ rfﬁthe '85‘% “(af ﬁunf %31 w!a_| ﬂasmcdur%n Zh?omatograpﬁy &i(; lgr?yl Qé'eﬁze /"?

(2H,
-Exarrpl e 36 petroleum ether, 1:1, viv), furnishing the title) comppund 322§ mg, fFeovyT? gﬁ@s}@p)a_ 1

. 3-benzenfdi bioundd oil. miz (ES ézsﬁmhzi B{(€D0D) (1)311(1H m), 1.52 <1H m), 1.67 (1H, m),

m(efhgng: f(goﬁ%ﬂéﬂgbﬁtﬁﬂ)(& @n?gf Zhgﬁgq% S ?z%dggﬂ))zg r((%;at e%i under

reflux for 4284THhtm) 6.28 (Pbadtti®ktthimMt ure was filtered and the resin was
washed wi th methanol. The conbi ned f ekdnifié 8 and washi ngs wer e
evaporated in vacuo and [ he ! -1 £ Iratlve

HPLC to give the /rags <4t SENLIXE ) E0s

2.2 (8H, 29, 3.08(Q3H/trgntH; [411? *@yQ@th@Y'F?C'?@HUaWOU'tft*)e @74 [rgP-9% ;nmoby z (ES)
287 (M 1+Ac Oé‘)hanol (25 ml) and chioroform (1 ml) were placed in a bomb and platinum (1V) oxide (25 mg,

E)7 5_3 (2. 4-Di 9 9 ! Irr&'&) ﬁ’ﬁé ﬁwe)dc Q—E? O?Jl'ré Xvéans (l:aé:F%ma ?ﬁh dpressure%Xcﬁ'g&n§|0§;pparatus

and shaken for 4 hr at ca. 50 psi under a hydrogen atmosphere. The reaction mixture was

filtered through a celite plug, washing with methanol (30 ml). The solvents were removed in

25  vacuo and the residue was washed with ethyl acetate (3x10 ml) to vield the titte compound
(161 mg, 64%) as a yellow oil. m/z (ES*) 236 (M+H"), §,(CD;0D) 1.08 - 1.93 (11H, m), 2.7¢
and 2.97 (1H, m), 2.99 (2H, m), 6.22 (2H, m), 6.88 (1H, m).

Example 36
(+)-4-(3,3-Difluorocyclohexyl)-1.3-benzenediol

30 A mixture of (+)-1-(3,3-difluorocyclohexyl)-2,4-bis(methoxymethoxy)benzene (30 mg),
methano! (2 ml) and acidic ion exchange resin (200 mg) was heated under reflux for 4h. The
reaction mixture was filtered and the resin was washed with methanol. The combined filtrate
and washings were evaporated in vacuo and the crude residue was purified by preparative
HPLC to give the title compound as a éolid (5 mg, 23%). &, (CD,0OD) 1.2 ~ 2.2 (8H, m), 3.08

35 (1H, m), 6.23 - 6.27 (2H, m), 6.87 (1H, d); m/z (ES’} 287 (M-1+AcOHY)".



()-3-[2,.4-Bi s(.net hoxynet hoxy) phenyl ] cycl ohexanecar boxam de (22 ng),

nmet hanol (2 mM) and acidic ion exchange resin (300 ng) were heated to
reflux for 5 hr. The reaction 5 m xture was filtered and the resin was
washed with WQWSEWR. The conmbined filtrate and washi n§STAR/Q0286
evaporated in vacuo and the crude residue gas purified by preparative HPLC
to give the title conpound as a white soli ng, 31%. 6,H (CD3CD) 1.45 -
1.82 (6H, m, 2.07 - 2.19 (2H m, 2.62 - 2.69 (1H m, 3.00 - 3.09
(1H, nm, 6.20 - 6.28 (2H, nm), 6.89 (1H, d); mz (ES+) 236 (MtH)[err].
Example@¥anpl e 38
() 3-(2.4-D hydroxthenyI)-l\I—hvdrox C cﬁﬁ%ﬁmcar boxam de
()-3-[2, 4- Bi s(met hoxynet hcxy ‘ Oy T FET PO ’S ng), nethanol
]g2 m ) and aci diya- [namymmﬂgahdxgpmenymcmef@acamxmdeeazeldg)umcécrandsnefI ux
o]

r 4 hr. The rga hed
Wt h ot hanot. |G 4ol apite on eRlibhat Bel TR g WELTAABN B LIS 14 ST THERAURR
vacuo and th& cnigde wasditered andathe sepin vascvashgd Wewathatol thel—IFﬂ_”@'”ed fitrate #ngi ve
E ga t In; | ezcggp%ﬂmésive?e &@bdrﬁiet( fa vB&Lo ard W cfuté rekitilid Wds| patifiel ©preparaifte -HP2C2:4?2H
m, 6.20 - 6. 28‘°€%ﬁ8‘eﬂ‘je coRF %’Gé“%n@fis g (1%"9 r’%f%) 3, {ch, ‘%’ 1”? é%zgéb %}

Exarrpl e 39 20 2.19(2H, m), 2.62 —2.69 (1H, m), 300 3.09 (1H, m), 6.20 - 6.28 (2H m) 6.89 (1H d); m/z

()-3-(2. 4- Di hvdgaxwyd\@iul:) - N-et hvl cvel ohexanecar boxami de _
()-3-[2, 4- Bi s(net hoxynet hoxy) phenyl ] - N stahét gécl ohexanecar boxam de (25

ng) , mdPhanol (2 m) and acidic i nge reS| n (300 ng) wer e
heated to reflux for 443- : jcydloheganeaarbbxantige ed and t he
resin was washed vvlt

were evaporated in \}acuo an %moxyrn&ho%g)mngﬁ %’thm&%&m (?5 m(??%t pre ISar gtl ve

25  HPLC to futndiasifictienesxchanpe resnBefLmae) wuye Realed i"u’ef( iyygfor 12% Thesreagtiom3 QD)
1.80 (3H, t), ImigWre-was f ltered andPe (rédiy, w9 washed dith méth&hbl. ( #tkd cambined filtrBte-and. 36

( 1H, rr) , 2. §§ ﬁy%%% r? 1t<>ﬁ'3\E§ré1ters3 !njvgcJOQawd thg)crudg reg g!ue was purified @y gr@pérgtlde H’Elc 6.88

(1 H d; mz (
Exanpl e 40 to give the title compoung ps 2 sqlig (3@l RB%NV &I CPIRRI M 3% y 3¢ KBH. Y \2BoR@RVI | - 1
. 3- benzenedi ol g%H m), 2.78 — 2.94 (1H; ),[3%504 3Bk SHYRY, e Vreetshor ) pdieny b bo dH, m);

- (hydr oxymet hyl ) gy, (29 ng), met hanol (2 m) and acidic
i on exchange re k (% 8%@)2%3 were heated under reflux for 3 hr. The

reaction mixture was filtered and the rExmple#s washed with nmet hanol. The
combined 5o fi ltrate 4. (m.hiyaﬂﬁymﬁ_ﬁﬁ)mmegas&daaeearxa%ﬁdand the crude
residue was purified b pre aratlve HPLC to furn the title conpound
as a creamsolid (5 ( [Zéﬁ%met D)Bjenyl]-N ethylcyclohexanecarboxamlde {25 mg),

- 76- hetBdhol (2 Bal)CHad e8dit :orr)exchangégesﬁrﬂ(abo h))wereSheied (tdlrefiyx fa) 4 hi3. 78 ( 1H,

d, 6.20 - 6. 26re£3it’1 mmure »@as%QerédlarH’the(_iLéin was washemil?-u n(é’cﬁéhél. g’ﬁe] coQTMin'éQ filtrate
Exampl e 41

and washings were evaporated in vacuo and the crude residue was purified by preparative

25 HPLC to furnish the title compound as a solid (2 mg, 12%). §,, (CD,0D) 1.80 (3H, t), 1.30 —
1.60 (4H, m), 1.74 — 1.94 (4H, m), 2.26 —~ 2.36 (1H, m), 2.82 - 2.92 (1H, m), 3.16 (2H, q), 6.21
—6.26 (2H, m), 6.88 (1H, d); m/z (ES*) 264 (M+H)".

Example 40
(+)-4-[3-Hydroxy-3-(hydroxymethyl)cyclohexyl]-1,3-benzenediol

30 (£)-3-[2,4-Bis(methoxymethoxy)phenyl]-1-(hydroxymethyl)cyclohexanal (29 mag),
methanol (2 m!) and acidic ion exchange resin {300 mg) were heated under reflux for 3 hr.
The reaction mixture was filtered and the resin was washed with methanol. The combined
filtrate and washings were evaporated in vacuo and the crude residue was purified by

preparative HPLC to furnish the title compound as a cream solid (5 mg, 24%). §,, (CD,0D)



()-Nr3-(2. 4-dl hydroxyphenyl ) cycl ohexyl | acet am de 5

()-N-(3-[2, 4-bi s(met hoxymet hoxy) phenyl ] cycl ohexyl } acet am de (20 hg),

met hanol- (2 m) and acidic ion exchange resin (300 ng) were heated
under refl uwoeasée®2hr. The reaction m xture was fi | tRaTaH00N0ZB6t he
resin was washed with nethanol. The conbined filtrate and washi ngs’
were evaporated in vacuo and the crude r®sidue was purified by preparative
HPLC to furnish the title conpound as a solid (5 ng, 34%. [err]H
(CD30D) 1.10 - 2.00 (11H, m, 2.90 10 (0.3H, tt), 3.08 (0.7H, .tt), 3.70 -

%?Om(g' ?ES n?ﬁqso m&kﬁ-m?a?ﬂ% 1)53.01R, 79 (1121, 67— 6B h, ), 6.90 (11,83;,90 (1H

Exanpl e 42 m/iz (ES)23 trans- 4- (2 4- Di hydr oxyphenyf) cycl ohexyl )
4- (di met hyl am no) benzoat e !T@ eny Xt ur e of
trans-4-(2,4-bis{[tert- bﬂéﬁ ﬂi @ﬁhé'? ' ‘\ii!ormgnen%l ﬁ%cl ohexyl 4- 15
*(di met hyl am no) benzoat e erlyst fluoride
resin (0.55qg) wer dz+)-N-{3-]2,4Dls{rmetr@gymethoxydmeny]eytiobexgiasetamide (20 2vp),methahbld2
reaction m XtMl %\d\%w c&rJ éx@ﬁa‘?tge re@in?aob %) tvhrlethgﬁgc?uﬁ’c\@nsreﬂux for3 H?qué)lre hgg in

vacuo. The residue was purif col umm chronat o ethyl

acet at e/ pet r gpixurs: "?s\ﬁt%'?d e 6‘F \F‘és'“t‘ﬁ? Y’?Sf’?‘bw@bf’?ﬁtaﬁﬂ?ﬂ The %?"W‘?F‘E é“'%tﬁlal‘?i (
73%9 . [err ] H washogDYere evaporatéd hbracuo Bnd Be @uﬂllﬁ; resijiye vias@@rified by Prépar@ive HRYC 2 16 -

2.20 (2H, , .,
6.70 (2H d), ) o i) e‘ﬁ'ﬁ ”&?" asersgz” %Q,Q Q?%éb Ne gwi&*ﬁﬁ%é ot
Exanpl e 430 (0.3H. tt), 308 (0.7H, tt), 35933;3 gor%hgw) 416 (O7H m), 620 6.26 (2H, m), 6.8

4- (2, 4- D hydreaoymienyyhlk qEsh espamane.car boxyl i c acid

Tet rabut yl amoni um fluoride (0.12 m) ded to a stirred solution of
4-(2, 4- x%&legg

bi s{[tert-butyl (di feresH3.4 E e¥¥IA4-¢ yiaminglbenzoate c acid (22
ng) in tetrahydr ofAur.amu&S of ( 1raﬁ§-4) (2aat-b:s{mmutymmaﬁ3a)tsmm)umlgycng@n aAfter 24

h th t { f 30
) and vk erORnhbGale B Rl e SRS(S, T ARRLIERRE A FEHLRE (
| ayer was extS$iERda o ‘P'Hp%?tPfﬁlf”é’é@E athe reas ‘3? miguR{was filerrd. and (r:lb? fiete Wagani c
extracts wer evaforadil in vacuo. meeésudmgeepmrmm wﬂafsiatcmmamﬁrm&g@p@t(sm ielthyvacuo.

The residue Wastat%itro /293 v/vi_yL weq m'g%L'H‘;gg{S' ?s a whlfé so,%”’gﬁ.,gg Cﬁ@héb et hyl

acetate/petro 8 acet acl ound as
an orange sol1+i§-(117® (fiich, m)BQ% 1.p42H) m). @@)['é’rzP](QﬁD)’")lz@Oflgolﬁ'@B“)(@LW (Gh') 1.88
- 1.95 20 s, BHo-m)26 (3H, B, 6:7022H 4), 6@1{1&4@),7&(35&) (e 388 (M+H92 ( 1H, tt),

6.25 - 6.30 (2H, m, 6.90 ( 1H d); |g( 5 (ES) 235 (MH)-

Exanpl e 44 tra 4- Di hydr oxyphenyl )cycl ohexyl

et hyl car bamat e 35 cis / trans - 442 4- Dphygjfo,xy@enyl};yclohexanecarboxyhc acid

trans-4- (2, 4- bi s~frewabltylaminydirel iveeitd Yd. )2Sink) Way Qwedpbwytirr)e@wbtmhexw(z 4-

ethyl car baat,e, (18, R menliEbANbneh Hliohe ARSLATRAL Lok hbH R i elofitd (O3

g) were stirre
-77- 25 (t oAt (eoRplemearelvre undsy aman.hAfter Bdair.rthe fepstion mituce wese Pationed | t er ed,

and the filt matveenasyl sosaRABEMPEnd water (30 ml). The layers were separated and the aqueous
layer was extracted with ethyl acetate (2 x 30 ml). The combined organic extracts were dried

over magnesium sulfate and evaporated in vacuo. The residue was purified by flash column
chromatography (SiO,, ethyl acetate/petrol, 7:1 viv, <1% acetic acid) to give the title
30 compound as an orange solid (10 mg, 89%). 5, (CD;OD) 1.40 -~ 1.65 (4H, m), 1.88 — 1.95
(2H, m), 2.06 — 2.14 (2H, m), 2.35 (1H, tt), 2.82 (1H, tt), 8.25 — 6.30 (2H, m), 6.90 (1H, d); m/z
(ES’) 235 (M-HY.
Example 44
trans-4-(2,4-Dihydroxyphenyl)cyclohexyl ethylcarbamate

35 A mixture of  trans-4-(2,4-bis{[tert-butyl(dimethyl)silyijoxy)}phenyl)cyclohexyl
ethylcarbamate (18 mg), methanol (10ml) and Amberiyst fluoride resin (0.3 g) were stirred at



in vacua. The residue was purified by flash colum chromatography (S O2
et hyl acetate/petrol, 1:3 vlv) to give the title conpound as a white
solid (24 ng, 87% . SH (CD30D) 1.10 (3H, t), 1.40 -1.60 (4H m, 1.80
- 1.90 (2H, ™oooss - 2.10 (2H, m), 2.72 - 2.80 (1H, 5 R§IIBYOABESY 2
t), 4.50 - 4.60 (1 H in), 6.20 - 6.26 (2H. M), 6.88 (1 H, d); nmz (ES)
280 (M+H) *. 77 Exanpl e 45

trans-4- (2, 4- D hydr oxyphenyl ) cycl ohexyl cycl ohexyl car bamat e A
m xt ure of

trans4- (2, 4-bi S%@ {%n,%ggwex%r(z@ 'hﬂeﬁhpyéa}tﬁ,h %,&J ngg@sy;fm%@%a &gﬁ&r%g%vraro ated

cyclahexylcarba e resin
(0.3 g) were 107 ‘@F‘i’q‘reﬂ‘ea{es'ﬁ'&oﬁ“ﬁf e%‘ﬁ@ﬁ’a?brﬂés“f GPlum ghromatpgiEphye £Ri04 ofthy!

mxture was fildcem@perdnd:3vng id glJetlﬁe?\ﬁtIS cwﬁ@und as a WhRROIidERerlg, 87%Y.85 Yop,obye

resi due was purj i I i (P, e I

acet at e/ petrol ,4'%:@&‘\}5)5)4&3%3 (5\}@ "iihé t| e cbn{) Hﬁzg{s% (%'\WI %‘2")15818?&1”('6 gy
36%) ; SH (COCBODy). 3.10 (2H1t), 260 - 480 (M, () §120 - ﬁ}ZG (3, mQ 6.8821H3 2); (MA-{ES7)280 @M. -
4.60 (IH 1), 6.18 - 6.30 (2H, rr) 6. 8@xampleds 6.92 (1 H, inm): miz (ES+)
334 (MtH)'. 15 "I—Pp—‘d for Prgaratlon for
Exanpl es 46- 53 frans-4- L phexylsadamate stirrer bar
was charged w th tradns-mixe, 4-of transsﬁ (ﬁydwsmey’;bhwlm%twslvﬂﬂmﬂmﬂ)cyce@@ﬁ'l ng, |
nmiol), di chl orgogiely ?bafngtg (ﬁ@ )ng) Helhﬁﬁcl”'“(ﬁ’ﬂ") Bfd ﬁ\ﬁabé}lyst fluoridBresinl . mére and

4- di met hyl am nopyr cat a

argon ané t A %" %I"?°§’t émﬁ“i‘?t é‘HI 8% d %aﬁq?ﬁ)mﬁ"“?dﬁaéJ F%%‘\ﬂ tg%ﬂﬁ?t‘f was
stirring. The revamtateiin 2guo. Tieresidue wasa gurifidby el ccamrd@\rdrmog@ﬁhmlozﬁuwl
reaction m xt uré?:e %@Eet}chqrh \W& lthél@éjlhwlttekbompound 9!'» SWhWJ W%ﬁﬁ?% 6 0%2

washed successive loric acid (10

sol ution), sat ur‘é’t‘e@%ﬂﬁ’éd@sz E%ﬂ?ﬁ?ﬂ( W gy Sl ‘b%?rgﬁn'ai-éw 163 EH. ‘??Ra‘( 10
m), dri edb.a2\(eH, My &BSBA4gMIHAt € and evaporated in vacuo. The
resul ting regidue pas, susg 6 Brocedure o7 PR gaaeiwo?s;y‘m e%txeaéydrofuran (20
m ) and nmet hanol (5 m) 2

water (5 ) was addbf?““drﬁg“%g?f‘f‘l‘?ﬂﬂ'p?ﬁdx‘f’ﬂ‘r éﬂ%gawmaar@&d PI@U@""’Eﬁ'ﬂ‘ 2j4-TLC
anal ysi s i ndi cafigcroxyphenlyily@oreeamuic2Gsi rag) 1tnendl)hdictidrérhethane (Goon)) dtiethfibraing et | on
sol ution was t naRar al

vol ure, i 1 ut ed™l € AGARS 4 vh SRR Wiy oARY Ak weh BuREd BRTT
X010 ) - The: iR ileapgsiPe S0 5 e S i i T o
over magnesumrsixtlreabas #ed v apioe goredd ihn  ViseC wkeactiohh erixiues iwasl ethekia Silutddr wfth ed

e NG 30 ! 2 uhRloHRard (2 S AR, (B Pl AR &1 pﬁbrnﬁo?]

Exanpl e 46 4-(2 dr ox 3/

4-tert-butyl berfABepug solution), saursled aque?ﬁ%sqdfum %ydff’@ﬁ'béﬂma\ﬁdé Mo ’a‘ﬂee(éloaé) an

oi |l (180 ny, 49fed ovesmamesun Dedfeke iaid éviaporgiedie vaduo e respifirredtue a8 Bapéended err | H

f dierr]-MeQH) I 3%iktlor Setanydroradn (2b-nilaraHdtnaldi (s i &hd E:es?um%rb(:@%?le] éé_SQ)rﬂg, 2.14
2.21 (2H, n¥® 2Z-BEmplig waty S phyys @fded. He regptioymixiugg wasgyarmey! stA0(C patil HC 6. 91

(IH, d), 7.50 (phlysis indicated complete conversion to the title compound. The reaction solution was

concentrated to approximately one quarter its original volume, diluted with water (10 ml) and

extracted with ethyl acetate (3 x 10 ml). The combined organic extracts were washed with

brine, dried over magnesium sulfate and evaporated in vacuo. The residue was purified using
30 flash column chromatography (SiO,, ethyl acetate/petrol).

Example 46
trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-tert-butylbenzoate

The title compound was isolated as an oil (180 mg, 49%), as described in the general
35 procedure above. 5, {d*-MeQOH) 1.34 (SH, s), 1.54 — 1.71 (4H, m), 1.87 - 1.94 (2H, m), 2.14 —



d), 7.94 (2H, d);: mz (ES*) 369 (MH).

Exanpl e 47 trans-4-(2, 4- Di hydroxyphenyl ) cycl ohexyl

4-fl uoroebenzoate 5 The title conpound was isolated as a white

solid (133 mpoosemy, as described in the gener al prregggenve2&sbove. 8H

(d4-MeOH) 1.54 - 1.72 (4H, m, 1.86 - 1.95 (2H., nm, 2.13 - 2.20 (2H,
, 2.86 (1H, m, 4.96 (IH m, 6.24 (1H®dd), 626(tH, d), 6.91 (1H, d),

7.18 (2H, m, 8.06 (2H, n); mz (ES*) 331.(MtH)".

Exanmpl e 48 10 trans - 4-(2, 4 - D hydroxyphenyl)cycl ohexyl 4 -

trifluorometh z0 ' d as a
white solid (%%*l)&ﬁ"g ?289/()("" m% 4dgss(cr |"Be%- %h (Ldlé% chmp%gr‘l’%‘ "‘bfﬁ‘:’z& dre
above. 8H (dM)hk@-(?Hld)MztEsi)3ﬁ&(h(+JrN m, 1.88 - 1.96 (2H, n), 2.16 - 2.24
(2H, m, 2.88 (1H, m, 501(IH |n) EXd 54(7IH dd) 6.28 (1H d), 6.91
(1H, d), 7.79 (2H, m, Z (tMrH) 15

Exanpl e 49 enyl )cycl ohexyl
4 - met hox§benzoatTe title compound was 'Solmhéawwh'@ S@hﬂm%mm 4% ab desicdeddn the a

white solid ( £6s i 073 A, chQ o
Bbove. 8H (d4 g%ﬂéra ceZleov@% gﬁ%bHP g in7 g m), 186 - ggsﬂenafln)m 3y ©

(2H m), 2. 88(2U1’PP ﬁ?“%"&l“ |(H‘ f??nﬁz“n%“zéd)(ﬁ?ﬁ“do‘i 6. % ?)17?4?@5‘)'“)-6 91
(1H, d), 7.79%.¢sXeH, m) mz285°)3B.(AWM)(.2H, n); nmz (ES*) 381 (MtH)'
Exanpl e 50 trans - 4eambrasd - D hydr oxyphenyl ) cycl ohexyl
4- met hyl benzoat e The t| d was |sol at ed as a white
solid (751%y, 239 Yanss4rsd 8XyR vl
(d4- MeOH) 1.53- 1. TﬁEtlﬂedddmpm)np v@s B&lated ds HGhifeAblid (A§1, mga 6&%) as aeszn:aoew th¢2H m,

2.40 (3H, ), erg'% Aggﬁ,re Venf%}zf"&ghym”% Zﬁ )2l"as M g6 GudR), £hé29). 7. 25

’ (2H! n'),

Exanpl e 51  (2H, m), 2.88 (1H, m), 5.014(}H ). 8-25(1H, ‘{dg 6428 '&%ﬁﬁ’di@pﬂiéﬁ{ﬂ PEy®) ohexyl

4 - chl Orobemmam m); m/z (ES*) 381 (M+H)he titl e conpound was isolated as a white

solid (23Q-mgy, 67%, as described inghe 3Qq general procedure above. 8H

(d4-MeOH) '1.54 - 1.75 (4H, 2.15 - 2.24 (2H,
, 2.87 (1 H m, 4aog-{1(24 . b mefpoxypengoate] 1 (), 7. 49

(2H, d), 8.00 (2H,Tne tite coﬁlz):oundwbs'!lsélﬁﬁi 3s a'SWte(sMHI-@AS mg, 73%), as descrit®d HQa&5H6702

" Ok ap
fans - 4 - AR ERON A BRI 22e
The title corfﬁ'ddh)dz\%ﬂ @blsé’ﬁéﬁ"&ﬁ Heqe). 8|(E)H (%é?gﬁﬁ“" 250479 (@4 Wescri bed
inthe 20 817 (2H, m); m/z (ES*) 381 (M+H)".

188-.

Example 50
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methylbenzoate

The title compound was isolated as a white solid (75 mg, 23%), as described in the

general procedure above. &, (d*-MeOH) 1.53-1.75 (4H, m), 1.89 - 1.96 (2H, m), 2.12 - 2.23

25 (2H, m), 2.40 (3H, s), 2.86 (1H, m), 4.98 {1H, m), 6.25 (2H, m), 6.92 (1H, d), 7.25 (2H, m),
7.90 (2H, m); m/z (ES*) 653 (2M+H)".

Example 51
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — chlorobenzoate

The title compound was isolated as a white solid (230 mg, 67%), as described in the
30 general procedure above. 5, (d‘-MeOH) 1.54 - 1.75 (4H, m), 1.88 —1.97 (2H, m), 2.15-2.24
(2H, m), 2.87 (1H, m), 4.98 (1H, m), 6.22 — 6.29 (2H, m), 6.92 (1H, d), 7.49 (2H, d), 8.00 (2H,
d); miz (ES*) 347 (M+H)".



general procedure above. [err]H (d4-MeOH) 1.55 - 1.72 (4H, m, 1.88 - 1.95
(2H, m, 2.14 - 2.21 5 (2H1, m, 2.32 (3H, s), 2.33 (3H, s) 2 85 (1 H,
m, 4.95-(1 H, ;9 6.22 - 6.28 (2H, m, 6.92 (1 H d), ;0 d),
7.75 (1 H dWORUSS®2(| H s): iz (ES+) 341 (MH)y. pCiftaintzss’
Exanpl e 53 trans - 4 - (2,4 - D hydroxyphenyl)cycl ohexyl 3, 4
- di chi orobenzoat e The title 8orrpound was isolated as a white
solid (304 ng, 80%, as described in the 10 general procedure above. 5H
(d4-MeOH) 1.56 - 1.78 (4H, in), 1.86 - 1.98 (2H, m, 2.12 - 2.23 (2H,
m, 2.84 (1H, m, 4.99 (IH nm, 6.20 - E(;a,%g eG2H M, 6 92 (1H, d), 7.64 (1

H d), 7.92 (IH, d), 12 SlH s); 379 HL
Exanpl e 54 trans — 4 (2 4 - Dihydroxyphenyl)cyc ohexyl34 dlmethy enzoate

trans- 4- [ 4- (Phenyl suhé atirydomnpayunt ekaeisylhied s 3-whiensbd) 3ding, 28%), as described in the r ound
bottom fl ask cont ai ni t hi ophenpl _ : ' ri (44
mg, 0.29 rmol) %?Hoia'rﬂf%‘-g"d"e abgﬁ Pr M@%Q)d{g f’(3&#§“@§'§%r%§%&%‘% ?g? 1
hr. To this Sag2H. m), zggj@gcp)cq:g}(sH s), 2.85 (1H, m), 4.95 (1H, m), 6.22 - 6.28 (2H, m), 6.92 (1H,

4- (2, 4-bi s{[terd mum Gsiwswwb))svéuhlgw&mwh IMAHY. ohexy !l

met hanesul fonate (100 ng, 0.1 s N-dinethyl formamde (1 m)
and the reaction m xture stlrred at 50 18 hr. The reaction

m xture was poured i S & By BRoKYR phewylyidr diejiorobeneeateat e 20 (10

n) and extracted wmu@tcbhﬁbo@@%akaatéaas gwmms}md Jdrems @0%), B desfitda M e
extracts were

hed br | ried over esiumsul fate
and concent %t "R p(F&E‘lH’EF above. SH{QG&F?F'%QGI oi\78\/(‘d“a B L85 &8%%\4") 212-223
chr omat ogr aphy (Rihin@)22.84(t Hyrh), 4818t ), &0 6130 (2ZH, B), 6:eRf(tH, die i .68 i, ), 719 (1H,
conpound (23 nuy ¢H3%QH, @Enmagi) gv(m_,i',)e solid. SH (d4-MeCH) 1.40 - 1.57 (4H,
m, 1.82 - 1.90 2.04 - '2.16 (2H, M, 2.80 (1HH m), 3.13 (1
H nm, 6.19 - 6.28 (2H rr), 6.88 (IH Xampes>* 7 253 (I1H, n), 7.30 (2H, m),
7.40 (2H, m; mz (ES) 3GdnstedtPhenylsulfanyl)cyclohexyl]-1,3-benzenediol
Exanpl e 55 45 A round bottom ﬂégk%ﬁtamlnéﬂ{oﬁhenol((86'?1(‘)5'2§%rﬁéﬁnyéshﬁyﬂo%e(ﬁx T -

1, 3 - benzenedio con

L ans. 4 L4 (phdP PPN ats yrclmiuiGramide @) was wepead SLALIA 11 e HE weD) 06
mmol ) and di chlaidehet hadz4-piE{[tert-butyieisnethgliisididxylphefyl)Cycamsty medtisanelonate (100

chl or oper benzoi rﬁg @qb qm{om?l I@W@lmé‘ﬂylfmwam%e %mm tﬂe P&Q&.o@ﬂ%% éMréchat%B b f?'r : nt o

After 30 mn at enperat ure reactlon m Xt ure was poure
saturated sodi uthf hThﬁé‘Eﬂc\“‘&t"@"t%'S 3¢ P?J”r'ied( '5‘° sat“'a‘ema)‘“e&\‘ﬁjsﬁé'?"trlyf"i°%°r‘i'e‘ﬁ"bﬁé‘it%veen
saturated agueods mhomid eatraeied waty ethylcavetaenidt @0 ()0 The $orabiveld organic extracts were

di chl or onet ha”%ésﬂéb ) brm-Ehgo %3"91%& oQQa:%’a’gn\éﬁén szlFattJ'%ﬁd ‘E&ﬁc&rﬁr%ﬁe@dm"‘{'ratc%

di chl or onet hane he conb ani c extract
washed with brif r“&‘?“l V&ﬂaﬂb@?”"}?éﬂﬁ‘f%i%rﬁ?'yés'os ﬁih’f"é‘f’ﬁatslﬁﬁ“’b61??:@??(‘1‘381“@(!"'? n
vacuo. Puri fi cadompsund (2 riid, a®h) 25 @h vfiwhiehsod T} @gmeqHny: 40Si 1, (4ietrhly 1 .82 - 1.90

acet at e/ petr ol Gpp’igﬂ?g& abhiorAes) Ls dih.hhes FOARPHNS 6E §% 2RO 638 (A q).

off-white sol i
- 80- 7.23 (1H, m), 7.30 (2H, m), 7.40 (2H, m); m/z (ES*) 301 (M+H)".

Example 55
trans - 4-[4 - (Phenylsulfonyl)cyclohexyl] - 1, 3 - benzenediol

A round bottom flask containing trans-4-[4-(phenylsulfanyl)cyciohexyl]-1,3-

benzenediol (18 mg, 0.06 mmol) and dichloromethane (2 ml) was cooled to 0 °C and meta-

30  chloroperbenzoic acid (50-60%, 41 mg. 0.24 mmol) was added with stirring. After 30 min at
this temperature the reaction mixture was poured into saturated sodium thiosulfate solution (5

ml) and partitioned between saturated aqueous sodium hydrogen carbonate (10 ml) and
dichloromethane (10 ml). The agueous phase was further extracted with dichloromethane (2 x

10 ml) and the combined organic extracts were washed with brine, dried over magnesium

35 sulfate and concentrated in vacuo. Purification via flash column chromatography (SiO,, ethy!

acetate/petrol, 30:70) afforded the titte compound (6 mg, 30%) as an off-white solid. &, (d*-



MeOH) 1.40 - 1.62 (4H, m), 1.88 - 1.95 (2H, m), 2.05 - 2.13 (2H, m, 2.72

(1 H m, 3.18 (1 H, m, 6.08- 6.13 (2H, m, 6.82(1H, d),” 7.64 (2H,
m, 7.75 (IH in), 7.90 (2H, m; mz (ES ) 333 (M+H) |

Exanpl e 56 W9 00/56702 [ 4- (2 4 Di hydr oxyphenyl )wmmmm met hyI
propl onat e A mxture

[4-(2,4-Bis{[tert-butyl (dimethyl)silyl] [959y) phenyl) cycl ohexyl ] net hyl

propi onate (110 ng), nmethanol (10 m) and Anberlyst fluoride resin (0.4 9)
were stirred at roomtenperature for 72 hr. The reaction m xture was
filtered, an ifdol L t v \Y; r ue was
purified by Wé&ﬁ cdgl u1n% @?}w@snja?aoaf%r ?/PY%Sl FoN 21éﬁH rﬂgg% (15'(39 gt@?“ﬂt rol,

B oy by (T BOR e [t € A 7 B CEH: B G Comh 098 . o (i o

di ast er eol sonwra)'(44 ny, 73% 8H (CDC13) 1.17 (3H, t), 1.38 - 2.14 (9H,

m, 2.34 - 2.40 (21-1, , (1H, m, 3.96 (0.6H, d), 4.20
(0.4H, d), 5.10 - 5.24 (2H, 6 28‘-51%3%‘3’9 m, 6.36 - 6.40 (1
H, r-r) . 6. o8 ( 1 H dd) : (2,4 J:lphexyl]methyl proplonate

Exanpl es 57 and 5& l5n|xn;]re g of Di fast ess{p:bﬁbm(dsneafyl)samamphénw)c;(c%h&ynmemyl
di hydr oxyphenyl ) - | ahe

car boxyl at e p¥op}onate (110 mas &18?1(%/ (ﬁonqo%ﬁgr}\%\berlyst ﬂuonde r]esm {%4 ?) \%fere st(nfd ah
bis(ftert - b'gqrmemprmg{eﬁg;py &r- |'§hp Jrqggtgp)-n mq@.m,wgs Fltered and the fi ltrate was evaporated

hydr oxycycl ohgxabec arfhexbiade w(azamﬂw By @BshTEBlinn loﬁromatob.aml (s(.dz ndtjyt Was
stirred 10 cggte%etyol V\q £ QN@EP% Xr?ef tll‘A go@né)é&h% srrg)crea%r séll‘ g ang a mlx er o“ h' S

tinme the readttion
rapidly for Ssildaterqonofaers@l‘*mgl B%)ob: (RBERAFAFICH. D, ‘rﬁ‘% %\WQUI Rk 2. a4 240 (2H acetl c

?C: f' (f dr opgy),-2.64hen. é@@ﬂtrt\psgmo@mamm& 4H, bf, erned s3adeH, m]g;l@ﬁhdos Biﬁ(iH
| rat es on at.e \' I,Ol’l VI a as col umm
chr onmat ograpﬁ?) ?% é%]é% di HH °%§E‘Zﬁ 5{2}/ Jf)-)ét(& ) 2:1) afforded the title

conpound (3 ng, 21% .as a vvhlte SMMEMMNEO-I) 1.29 (3H, t),

1) 616- 2} @ (2|'blamre0|lorzgrsbféth 8 ok _ c(r cléBexare 18 (2H,
q - . ' ; -

A sol ution of t he ot her |sorrer of et — (2, bis{[tert -

but yl (di met hyl ) si Pyspiption of onedsomenefethyl 4 — (2, 4 - bistiied r- butyltdiresthyhsiixiondenenibx y| at e
’(A\ rzr‘g W}J 0. 25 2-mTD6 |hyarbdycysRhéianstarobiatel (25 WS 0.05 mmodlih Ffetnd] @hﬂ'%s@tik&t

erlyst A- t i the re m xture was
T torba. Tnibidy i Gbertsl a0 0Bb mof et gg "&|A“§"? ) ne, € el pRhiee Y of
met hanol rrﬂtqrecame zgsnawpaqherssmd ceoidy foz 1 4ch S(JBf'Qquf)msf}?anoTrﬁen')r@a@taP@n

m xture was fahdtkesdpd (@rwbp&)herneqréml&edn.s&&rkt\na%t @ifered and @RNEEHYINeat Aghtdsh vacuo.
Purification via fage)%s ar* fvacuu n}lﬁrlﬁcap et Ogrﬂg‘é%h%olgmn C%gomattogYagﬂ)b /()(Sl eth ite

acet at-e/ pet roi’m’erétr e conp ound

solid. 6, (dacdaiepftrol, 2:1) affordeg the3ike CQﬂ)PourIi (40n9~ 21%)%as a(lee saijd; SQL(dGBleOH)l 74
(2H, in), 2.318g13H 2061 2fHo (P, m)2. 18- 19836 &n (dd’lwzgo(mrﬂ),weéﬂ 231 1), 6- 11
(1H dd),,5. %é&zwin)%)m . At et 2ed 2 - ﬂ)“ (ES ) 279 (M H)-

00/ 56702 28
PCT/ | BOO 100286 A solution of the other isomer of ethyl 4 — (2, 4 — bis{[tert - butyl{(dimethyl)sih#] -

Exanpl € 59  oxy}phenyl) — 1 - hydroxycyclohexanecarboxylate (25 mg, 0.05 mmol) in methanal (2 mi) was
stirred rapidly with Amberlysi A-26 (100 mg) for 18 hr. After this time the reaction mixture was
filtered. The resin was then stirred rapidly for 1 hr in a solution of methanol {2 ml) and glacial

30 acetic acid (5 drops). The reaction mixture was filtered and the combined filtrates
concentrated in vacuo. Purification via flash column chromatography (SiO,, ethyl
acetate/petrol, 2:1) afforded the titte compound (5 mg, 34%) as a white solid. 8, (d*-MeOH)
1.22 (3H, t), 1.40 — 1.54 (4H, m), 1.63 - 1.74 (2H, m), 2.18 — 2.25 {2H, m), 2.68 — 2.78 (1H,
m), 4.14 (2H, g), .11 (1H, dd), 6.15 (1H, d), 6.71 (1H, d); m/z (ES™) 279 (M-H)".



Cs |l trans -4 - [4 - (hydroxyam no)cycl ohexyl]-1, 3, benzenedi ol
To a stirred solution of 4 - (2, 4 - dihydroxyphenyl)cycl ohexanone oxi ne

(90 ng, O.41 mmol) in acetic acid (3 mM) was added sodi um

cyanobor ohydW@80/528 ny, 0.45 mol) in one 5  portion. Af PERIBROOPISE g for
16 hr. a further portion of sodi um cyanoborohydride (28 ng) was added
and stirring continued for a further 48 hr8""The reaction nixture was pour ed
into a m xture of water (3 ml) and ethyl acetate (25 nl) and stirred
for 30 mn. The solution was partitioned, and t he aqueous | ayer
further extracted with ethyl acetate (5gx Qe The conbi ned

organi cs were washed wth brine neS| um sul fate and
10 concentrated i n va&ig.tra 88edi9lt | ¢ compound

as a pal e pink sol i dTo a stirred é:ﬁﬁoﬁ@ﬂ@ﬂ% dlhﬁdrb)(yﬁﬁﬁﬁllﬁ)cloheﬁione ckimé{od Bgl,0.47) ,
2‘072 ;_| 1”)84 (1 E’m g)nfcélc an 3 %nl)%% %érlaﬂ E%lum gya%%bo&ogyd(rﬂe gzaﬁ_rglg 4& %‘Eiioggmﬂe623g7
(2H m, 6. 9§ (gorQHq A@Br stlrgngatgr Q@hl;m fur@;ar pqﬁcog O(f Egbl)m gmot(omhygnde (28 mg) was
Exanpl e 60 15 added and stirring continbé RSB a-further 48 ﬁr -Thé EdchivnXyiRiieN@dsCbuted Xl | - 1

3, benzenedi ol tir ion. of O hy. 4 -
di hydr oxyphenyl 5"5% %fh“éa>t<eé ané‘ eé‘ lgg (%) ng)smﬁdéofé’ge el thelsﬁ'ué?(':’e c

acid (1 m) wasPaitiigesd. §U@Fﬁ9rﬁ%%ﬁ(ﬁ¥6’r @ﬁWrﬁxtﬂ@m@Zﬂ‘hnﬁhy' @celatentpx)10 mi). Thej n
gne portion. Af Edﬁfbirﬁaidrg’ahiagv@béewiﬁm&f'lwtﬂ Bne’ @8.GHI], Qﬂemv&wé@nm aﬂfafe: drigoned
et ween wat e ueous er

was further e‘éx °"°?mr5te "tvﬁzuot Eu"reat'oxk' ’éﬁsﬁ% %rdfé)ghe t'{‘Tﬁj %Omgﬁlﬁ’ R & PES RIK ﬁ@
organi ¢ phases ®@ms, eeé@mdcwpm Bt G aHdms 688 u B4 Hyldmp d8h — 2.09 (2H; m).[2ATat e
solution (10 n lz 1@1(2@9\) Q\eer(o érﬁgﬂ)egbymmlrﬁ)am (alam FORGERNG.6 AL Rl 6128 —\s23UO.

15 n1) over g

‘

Purification by f col um r onat ogr a %Yg% et'hyl acef at e/ petrol
2:3) af f orded tﬁ%‘ 'f‘? ?19%(0‘5” d). %Wéﬂn@ e Fi(’%r*blz ng, 66%. .H (CDCl 3)
1.13 - 1.26 (2H, m, 1.30 - 1.45 (2H, rExample 60 - 1.89 (2H, m, 1.90 -
2.00 (2H, mygs 2.68 - 2. FBadsl 4514 Dimetiord it meaisp (3H, s), 25

619(1Hd)6241§ﬁ) CH3CN) ' .
Al patents, patent fired s ‘f'hyﬂ'i?éypefrty reighsggnong pme (18

i ncor por at ed hemgi0n76 mmol)liryacet&faelﬂ ¢nolpwasradtidticiodiure nganstetopydride (25 mg, 0.4 mmol)The
present inventi ﬂ%n%ﬂﬁor{&t Aﬁes)stpﬁnglobémgﬁ%e'raacﬁ&%ﬂuﬂamag p&.&n&%eﬁw %@P@ prrent's

descri bed herein are | ntended as sin rati ons I dual
aspects of the Btand ﬂ@’@ﬁ‘fﬁ‘%ﬁoﬁ‘ﬁdﬂ\e@ﬁ‘éﬁp}’%‘ﬁﬁ’ Was WHRA xirasiee Witk ethd acetain o
conponents @pe m)tamdnthe lvemsicaipergarfic phases were washed twith Nsaturatele ecbiuny aydroges

nodi fications OéarﬁJﬂﬁe'é%\ﬁﬁ&lt h@nml) | GHeR Rl anﬂﬂeglﬁ)mt;ﬁ %{egpgmeﬁlmed in yacuo

described herein will beco parent to those ski m t he
f or egoi ng REEcaiPH Py Qi‘ﬁh °°§h nrPpRicseRY SRaethyl eeetatetratic @) P'B”*’&I"Pe et hi n

the scope of thensppendeadoll (a2 7§ .66%). 5, (CDC,) 1.13 - 1.26 (2H, m), 1.30 ~ 1.45 (2H, m), 1.80
]; gfmj a1 Waleg 3h, i) 3 95B L d52H, m), 2.68 — 2.78 (1H, m)12.80 — 2,60 BATRYME (A ),
2 6.19 (1H, d), 6.24 (1H, dd), 6.86 (1H, d); m/z (ES*) 279 (MH+CH,CN}".
All patents, patent applications, and publications cited above are incorporated herein
by reference in their entirety.
The present invention is not to be limited in scope by the specific embodiments
described herein, which are intended as single illustrations of individual aspects of the
30 invention, and functionally equivalent methods and components are within the scope of the
invention. Indeed, various modifications of the invention, in addition to those shown and
described herein will become apparent to those skilled in the art from the foregoing
description. Such modifications are intended to fall within the scope of the appended claims.



[err] or a pharmaceutically acceptable salt thereof, wherein: 5
R is a (C3-C8)cycloal kyl ring or (C5-Ca)cycloal kenyl ring, wherein ei'ther

t he cycloal kyl ring or cycloalkenyl ring is substituted by one to

t hr ee substwbDwesd782 i ndependent |y sel ected from the @CUOROOORISI St i ng

of cyano; halo; (Cl-C6)al kyl; aryl; (C2-C )heterocycloal kyl; (C2-

Cg) heteroaryl ; aryl (Cl-08)al kyl -;: =0 =@RQ(Cl1-Cr)al kyl ; ami no; hydroxy;

(C, - Co) al koxy; aryl (C, - C6) al koxy-; (C, -C8)acyl; (C, - C8) al kyl am no-;

aryl (C1- C6) al kyl am no-; am no(Cl1-C6)al kyl -; 10 (C, - C6)al koxy- CO NH;

(C1- C6) al kyl %m. ad (SCZ Q) al kenyl ; (C2- C6) al kynyl; hydroxy(C, -

C ) al kyl -; -Cr)al kyl-; (C1- CG)acyI oxy(CA-CG)aI kyI ; nitro;

cyano(C, - CG) al kyl - A°°mMbe‘{f@Im%) al kyl-; ~nitro(C -06)al kyl -

trifluoronethyl; trifluoromet hyl ( C1-£36) al kyI (C1- CG) acylam’ no- ;

(C1-Co6) acyl am no(C, -C6) al kyl -; (C gy al koxy(C C6) acyl am no-

C6) acyl - ; am no(C, - C,)acyl (Cl - C6).a “\!‘m\l [‘\ “‘m\‘“\

(C1-Co6) al kyl am no(C, - C6) acyl -; ( 6) 15 al kyl )2a , hacy

-CO2R2; -(C, -06)al kyl -C2R2; -C(O @’ -(cl- CG)aIkyI C(O N( R22;

R20ON=; R20N=( Cl1- C6) al kyl -; R2ON=CR2( GQI- C6) al kyl -; - NR2(O0R2);

-(Cl1-C6) al kyl -NR2(0OR2) ; - C(O OR2) ; -(Cl-CG)aIkyI-C(O)(NRZOR’Z);
-S5(0 R2; wherein each R2 is independently sel ected from hydrogen,

(Cil-C, )aI kyl orapl}drmawutlch)abC(eb]abléﬁéltaﬁd@pf wheBBC(O) O, wherein R3 is (C, -

gg?%gll\lgle Zsar yl, OIhR%II;ng (-(,C% &@I?l rlég cgc@l% ng m@n@iﬂl\er rthe&@ﬁé&kyp( 0-0;
R4S( 0) (2R?3 NE ci'“Q:B') %MCW\‘G"Y‘ '{Rﬂésr B ‘“H‘zr “i ‘QS‘F bs‘a‘r‘?a‘s independpptly SRACtRE ar e
each i ndependrent thy gseb eorsisting ofocmatwdﬂbg(m -QlalkiCaryIC (G el s Joglerocycloalkyl; (C.-

- C(=NRI') ( N( ggﬁé)%éteroaRrg aryl(@r cg)él L C@) a-ldﬂd(c CKSW)&N%R Qy@?ox;)“h{%r, R)Bkd39:

r epr esents

with the pro?4Gr ?W"‘t HE‘ E"}P@YIO(&I' ﬁéﬂwa"P'PngWI(% ?faf’fky'é?‘ﬁ?rafrl"ﬁ"(cﬂgs)a'ky"

with the mr owu:.scmakhweccRNHnust Cbmkywimtctq-ui(@ecswem (Ceaatikyoyie hpdrod@®i( O) O,
R2C(O O G)Aﬂ% R\g g(cc@e)aﬂykwufm cyano(C,-C)alkyi-;

G RONSL &) 3 cod ﬁlﬁf)ww e a%&vm P o) BRme Y (Sl -

RARs NS( 0) 2(C
with the pro@selaninat; me:a)awamm(@mswkﬂubscmqsuamemq@aps)mm RABGNG(Crt hen R2

cannot be ¢y dr OGRfho(C,-Colacyl(C,-Coakyl-;  (C,-Colalkylamino(C,-Colacyl;  ((C-C)

15 alkyl),amino(C,-C,)acyl-; -CO,R?, -(C,-Cq)alkyl-CO,R?; -C(o)N(_Rz),; ~(C,-Ce)alkyl-C{O)N(R?),;
RZON=; R?ON=(C,-Clalkyl; REON=CR?(C,-Celalkyl-i -NROR?); -(C,-Colalkyl-NR¥OR?); -
C(O)(NR?0OR?); -(C,-Cg)alkyl-C(O)NRZOR?); -S(O),R?% wherein each R? is independently
sefected from hydrogen, (C,-Cglalkyl, aryl, or aryl(C,-Cs)alkyl-; R’C(O)O-, wherein R® is (C;-

 Coalkyl, aryl, or anyi(Cy-Colalkyl; R’C(O)O-(C,-Celalkyl: R'RN-C(O)}-0- RRNS(O)y;

20  R'RSNS(0),(C,-Colalkyl-; RIS(O),RN-; R*S(0),R°N(C,-C¢)alkyl-; wherein mis 0, 1 or 2, and
R* and R°® are each independently selected from hydrogen or (C,-Cglalkyl; -C(=NRE)(N(R*),).
or -(C,-Cg)alkyl-C(=NRF)N(R'),) wherein R® represents OR? or R? wherein R? is defined as
above;

with the proviso that the cycloalkenyl ring is not aromatic;

25 with the proviso that R' must be substituted by at least one of R*C(0)0-, R*C(0)0O-
(C,-Celalkyl-, R®ON=, RPON=(C,-Cq)alkyl-, RRON=CR(C,-C¢)alkyl-, -NR¥OR?), R*R°NS(O),-.
R*RSNS(0),(C,-Ce)alkyl-, R*S(0),R°N-, or R*S(0),R°N(C,-Cy)alkyl-;

with the proviso that when R’ is only substitutéd by one of R?ON=, then R? cannot be

hydrogen.



2. The conpound of claim1, wherein Rerr] is a cyclohexyl or

cycl ohexenyl ring substituted at the 3- or 4-position, or a cyclopentyl
or cyclopentenyl ring substituted at the 3- position.

The conpoundWOf0%€#8 m 1, wherein R is nonosubstit Hl“

The conpound of claim1l, wherein Rerr] % di substntm“m“ml““““” 5.

The conpound of claim 1, wherein R is suB&tituted by at Ieadt 6&ne* of

[err] 6. The conpound of claim 1, wherein R is substituted
by at least one of [err], [err](Cerr])alkyl-, or [err] 10 - 7.
The conpound of cl a|2m 1, TN@@Jn%bﬁthc{f%fafn] 1'\§he$édp§‘t |lsta'~€yé\91eh oatcyékﬁ@%nqumé of -

[err] oun claiml substi tuted
by at |east on esuBTtxtuted at thér?,r?r 4[%?'??" re§ ?yjcloeﬁnty[ %(rqulopemenyl ring subst@ated at thfﬁie
conpound of cl giosflionl, wher ei n R[err] is substituted by at |east one of 15

[err] or [eerr] 3. The c’m\ ound-ghﬁauﬁqmm & méro@ibSthed. Wherein Rlerr] is

a ([err],)cycl oal kyI ri n% %[,1 J gcl oal kenyl ring, wherein
ei ther the cYcl oal kyh b"“i?f“pWEPf)%ﬁ'Rén‘We' W'?\Q’] ORS¢ ut ed by one
of [err] [err] [err ]5 [ er mhe pamipolind of claim| BrwherejneRY §s dubstitited By B least dnerdfr 20

11. The conpogs )gf rq{;@( ?B('l:? f;rein Rlerr] is a ((err])cycloal kyl ring
or (Cerr]- kKényl ‘rin wherein either the cycloal kyl
ring or cycl oal kenyl6 ri néhq @"‘@ﬂﬁ‘ngﬁ'ﬂT‘éd”’W'”R 's Yhvitvad by g st [’%er‘?ff ‘?"é‘rr] or

[err] R20M2(C,-C,)dikye, ot GPPNHORI(COL)alkyi m 10, wherein Rerr] is
substituted,by [err]; or .. Jr] % | ai m
10, wherei n err |7s suTrs"?t f%”ﬁft%gry %fzéa["gr1r ]WhTreme s subb g‘?f?%?‘éﬁgroﬁ of

14.  The comp¥fMiPRE claim 10, wherein R is substituted by [err]

15. The conpound & cl ahercdfhoumdhet eaim ] viereln R'Sissdubstiutddubyedt Ryst[dRB rof

16. The corrpo,%uﬂehﬁ?(f)) _ck.@k,\fg(o)l@' El?gw_eér‘ggﬂge&r;r d‘%@%ﬁqﬁfi é?ht,k?p by [err] 30

[err] [err] or ( wher ei n
Rlerr] is substitutéd by T &ypRogdop] eaif) 1. "6\6’9'“ R [sejupgtituted by at least opg of  The
conpound of 18] ar‘s(A),RNVeRE(M),RRE, L ] ) het er ocycl oal kyl substituent is

a group of the forma:

84 The compound of claim 1, wherein R' is a (C,-Cg)cycloalkyl ring or (C.-

Cg)ecycloalkenyl ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by
one of R*C(0)0-, R*C(0)O-(C,-Cy)alkyl-, R?ON=, RZON=(C,-C¢)alkyl-, RRON=CR*C,-C)alkyl-
, -NR¥OR?), R*RNS(0),-, R*R®°NS(0),(C,-Cq)alkyl-, R*S(O),R5N-, or R*S(0),R5N(C,-Cq)alkyl-.
20 11. The compound of claim 10, wherein R' is a (C,;-Cg)cycloalkyl ring or (Cs-
Ce)cycloalkenyl ring, wherein either the cycloalkyl ring or cycloalkenyl ring is substituted by
one of R*C(0)0-, R3C(0)O-(C,-Cq)alkyl-, RZON=, or R*S(O),R5N-.
12. The compound of claim 10, wherein R' is substituted by R3C(0)O- or
R3C(0)O-(C,-C¢)alkyl-.
25 13. The compound of claim 10, wherein R’ is substituted by R2ON=, R20ON=(C,-
Cs)alkyl-, or RRON=CR?(C,-C¢)alkyi-.
14. The compound of claim 10, wherein R’ is substituted by R?0ON=.
15. The compound of claim 10, wherein R' is substituted by -NR?*(OR?).
16. The compound of claim 10, wherein R' is substituted by R*RSNS(O),-,
30 R*R’NS(0),(C,-Cslalkyl-, R*S(O),R*N- or R*S(0),R°N(C,-Cy)alkyl-.
17. The compound of claim 1, wherein R' is substituted by R*S(O),R°N- or
R*S(0),R5N(C,-Cq)alkyl-.
18. The compound of claim 1, wherein the (C,-Cq)heterocycloalkyl substituent is

a group of the formula:



-N wherein mis 0, 1 or 2, and Zis CHerr],

NR2, 0, S. SO or SOerr]. 19. The conpound of claim1
selected fromthe group consisting of: 5 O Benzgll -4-(2,
4- di hydr oxywhewmssrdecycl ohexanone oxi ne; PCT/1B00/0028

()-N-13-(2, 4- Di hydroxyphenyl ) cycl ohexyl ] met hanesul f onam de;

()- O Met hyl - 3- (2, 4- di hydr oxyphenyl ) cycl exanone oxi ne;

()- O Benzyl - 3- (2, 4-di hydr oxyphenyl ) cycl ohexanone oxi ne; and a
pharmaceutically acceptable salt thereof. 10 The conpound

O Vet hyl -4 (2. 4- i hydr oxypheny|) bycl ongamape ox rJJIIJII! IHIH T
()-4-[ 3-(Hydroxyam no) cycl ohexyl | -1 [73"Ywenz¢nedi ol

cis- N-[4 - (2, 4 - D hydroxyphenyl)c (c),nexyl] - 1 - but anesulfonarri de;
trans - N- [4 - (2, 4 - D hydroxyphenyl)cycl ohexyl ] net hanesul f onam de; 15
cis - N- [4 - (2whareinnDsBy'dr@xdnghenyl ) cycl ohexyl ] net hanesul f onamni de;

trans - 4-(2. 4 By%h;ﬁ?ﬁégﬂﬂgn?w?w&zy 43( Certs OQELQ"‘F%E)%?;S? o
) ugyg s? cled frpin 1 c?b s

trans- 4(24D|hy oxy Z0a

trans - 4-§2, 4 - Di hy&MW&&?NY‘W@WWYJ!FYC'%G“"?%°P<'F'\90rorret hyl benzoat e;
20 t rBAEE-(Fa- Dlhfd?oxyﬂwenyl)@ctbﬁ@kywm%}f&n)aﬁwwﬁ| ohexyl 4 -

met hoxybenzoat e; #

Di hydr oxyphenyl ) cycl ohé&shfMethvi-3Gt- F\'?’fdﬂ’é}‘PZ‘B’ﬁ'f)‘évc'°hexa o oxime; trans -

4 - (2, 4 - D hydroxypheaoy/seney-ciahainydroxdphenytibicohodeonz ogine:,

trans - 4 - ohexyl 3,4 - di methyl benzoat e;
trans - 4 - aé’uaﬂharmﬁ‘feﬁ%%{ya)égéé%%)é%@tﬁ%/(r% ohexyl 3,4 - dichl orobenzoate; 25
[4- (2, 4- Ditydr oxyﬁﬁenyl"’)’%‘i%?%é? al"héf?‘ﬁFfedﬁP'Bﬂleé’FP&Pé°"s‘S“”9°

cis /trans - 4- [4-(hydrmaetyasexibydbgprexycjciohdxadone okimaz enedi ol ;

trans - 4-[4-(met hoxyagna%?g ﬁ-égrowgﬁ)%irgcl%é%lﬂ3%%?%9' ol ; and a

pharmaceutical Iy accep A t opi cal
phar maceuti cal conposi ol -fbri2i4 d?ﬂyéﬁ‘?rw@e’y!)&yﬁ°'1??‘Y‘]r‘édu‘&‘ﬁ’?§s”ﬂf‘l’1@m3’e
pi gnent at i on of skin i ga -hu@n2, £ oDpydraiohgnydicyeloexpimthahésodnbyidec cept abl e

carri er, g SkICIQ lf\, Q‘Pt(sr‘u %ygfoxﬁh%ﬁ&&mekﬂ]nle{h%g&foﬁ'gm@ermunt of a

c_orrpound for mula |:
- 85- [err] trans-4-(2,4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamina)benzoate;

trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-tert-butylbenzoate;
trans-4-(2.4-Dihydroxyphenyl)cyclohexy’l 4-fluorobenzoate;
trans - 4-(2, 4 - Dihydroxyphenyl)cyciohexyl 4 - trifluoromethylbenzoate;
20 trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — methoxybenzoate;

trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 ~ methylbenzoate;
trans—4-(2,4 - Dihydroxyphenyl)cyclohexyi 4 - chlorobenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 - dimethylbenzoate;
trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 ~ dichiorobenzoate;

25 {4-(2,4-Dihydroxyphenyl)cyclohexyllmethyl propionate;
cis / trans - 4- [4-(hydroxyamino)cyclohexyl}-1,3 — benzenediol;
trans - 4-[4-(methoxyamino)cyclohexyl}-1,3 — benzenediol;

and a pharmaceutically acceptable salt thereof.
21. A topical pharmaceutical composition for lightening skin or reducing the
30 pigmentation of skin in a human, comprising a pharmaceutically acceptable carrier, and a

skin-lightening or pigmentation-reducing amount of a compound of formula I:



OH . _ OH or a
pharmaceutical Iy acceptable salt thereof, wherein: Rerr] is
a (CJerr])cycloal kyl ring or (C[err])cycl oal kenyl ring, wherein either the
cycl oal kyl ~ WOO0US6¥2ng or cycloal kenyl ring is substituted ByTHHE86 ¢ hree
substituents independently sel ected 5 _fromthe group consisting of
cyano; halo; ((err])al kyl; aryl; ([err] )ﬁé’t erocycl oal kyl ; (C2-

C[err])heteroaryl aryI(C[err])aIkyI =0, CHO(C[err])aIkyI; am no;

hydr oxy; err])al koxy; aryI(C[err])aI koxy-; ((err])acyl;
(derr])al Cmﬂnlﬂmuu”m err],)al kyl gm no-; amno((err])alkyl -;
(C[err])al mﬂgr])al kyIame\o CO; (derr])al kenyl;

C[err])alkynyl hyﬂro§<y(’C[err] d ep H])alkyl-,
(C[err])alkoxy(C[err])aIkyI ; (Cerr] y oxy(C[err])aIkyI-; nitro;
cyano(([err])al kyl -; 10 hal o( C[ er g) kyl -; | nitro(C[err])al kyl -
trifluoronmethyl; trifluoronethyl ((er al kyl -;  (Jerr]
Cerr])acylamno-; ((err])acylam no(Clerr])al kyl -;
(derr])alkoxy(C[err])acyl am no-; anin err]- Cerr])acyl -

~anino({err]) aw%@ﬁlrﬁééelxt)caiylﬁxée able sallthdr&divinbalnkyl am no(( err]) aCy|

(oSl

[err] -(( err])rmbloy kycdog&ry( dnorig sybstit@epy emer f; thrah@utrsmuemmbepaﬁemy] selested

i ndependent | y from the &Jp%h&&n%%@@aha( QKa%Q?@Lcsia IeraFy] )@l-E P eter@ddatyPlic,-
aryl (Jerr])alk g) gd
[err])al kyl, %(’?h efefpa hr?f}'tc[ PRS- IT&I ‘CH(?(FEF?JT O?’O' © PPy AFaGplalkonsg e 1 |
[err] [ ey {(C.-Lealkdxy-{ (€-Chaagh &FSalkylarniso-Gryl(T,-Oy)alidy)andrioel ammo(c,-cs)Etkm r]

and Rlerr] are(@ oii@wew )auﬁﬁén% f(é?ﬁ gyg g%ﬁrkyr(yﬁ ftl kyl ;
{
OI’

20 -
EZ[);]esents C]?{{e(?s é?'Fﬁg‘y% T)@'f h] Iféé e a'%' nitro;  cyang Gy, e)alk)"-

with the provi Jelo(hdllakie ojftelGdabyly| tifuagmetbylnotriflasromethyil(C;-Cslalkyl-;  (C,- :
‘[N'ef’ ::‘] the pr OV'( @)at:ﬁﬁ'ﬁ ﬂ?ér&e)ﬂ%maé é%ﬂ@ﬁ' t(é't@%llgyy](é‘t?ﬁsa?ﬁﬁl cpnean'ﬁJ o(& er r]
[err] [err] or 2ot és)acy'gc' a""]" Th@‘| Eéﬂ'ﬂﬂ%’?"ﬂ‘%rﬁ@f‘y'cl a| 129.5
wherein Rlerr] adiwl)ztadnm(COOmlﬂdCﬁJzﬁz a{EGRBBIHERYR?, OIN(R?),; ~(CGIkQFEDMNIFY,; I i Ng

substituted at dzpR=3r2dN= L ) 0 0 L rin
substituted. at F%%Q 3RGN(('41:D’grﬁyll ROOh= éﬁ(cac%w' p'w '# e )Qukﬁlﬂnﬁ% RpyL 1'no

claim 21, v%erCéPHNRzﬁ[%é) res 8¢)a"fyh§(°)®5rfb%hn§(o)m% whegein et?ﬁ*h(’)?s %WF&%P@&Y
24. The conpekited bom dbfdrageai(0y-ClatkyWargt, e aryl],-€g)alkyl-0 R*Q(0 - cwtiepuRUis i(S,-
di substituted. coalkyi, anyl, or aryl(C,-Coalkyli RC(O)O-(Cy-Colalkyl; RRSN-C(0)-O-; RORENS(O)y
R*R°NS(0),(C,-Cg)alkyl-; R*S(0},R5N-; R*S(O),R°N(C,-Cq)alkyl-; wherein m is 0, 1 or 2, and
R* and R® are each independently selected from hydrogen or (C,-Cs)alkyl; -C(=NRE)(N(R*),);
20 or -(C,-Cy)alkyl-C(=NR®)(N(R"),) wherein R® represents OR? or R? wherein R? is defined as

above;

with the proviso that the cycloalkeny! ring is not aromatic;

with the proviso that R' must be substituted by at least ane of R*C(0)0-, R’C(0)O-
(C+-Cq)alkyl-, R2ON=, R?ON=(C,-Ce)alkyl-, RZON=CR(C,-C¢)alkyl-, -NR(OR?), R*RSNS(O),-,

25 R'R°NS(0),(C,-Cs)alkyl-, R‘S(0),R*N-, or R*S{0),R*N(C,-C;)alkyl-.

22, The composition of claim 21, wherein R' of the compound is a cyclohexyl or
cyclohexenyl ring substituted at the 3- or 4-position, or a cyclopentyl or cyclopenteny! ring
substituted at the 3-pasition.

23. The composition of claim 21, wherein R' of the compound is

30 monosubstituted.

24. The composition of claim 21, wherein R’ of the compound is disubstituted.



25. The conposition of claim2l1. wherein R err] of the conmpound is
substituted by at | east one of [err] or [err] 26. The
conposi tion of claim?21, wherein R err] of the conpound is substituted by

312 cl ai rnI giwpv\ﬂmum”mmmﬂﬂmubgr CE)rGr{)E)LndSi S substi tZZt egcg!;no;:nozsposi Itia'ggt
one of [err] * ¢ L pg8's  «lhe compoPtion of claim?2l, wherein Rerr]

of the compound is substituted by at | east one of [err] [err] [err] or
[err] 29. The conposition of claim2l, wherein R err] of the

conpound is substijfute i el L litute

30. The conposi tzlg'on gpp%q@%%&gffaﬁzﬁﬁ E%ﬂ[c%rgrféé%ptg ng '%%Jr%%‘ﬁnddb yiast a (C3-
C[ err]) cycl odedetenenf RGQP- o Srfelatidt- kenyl ring, wherein either the
cycloal kyl ring orecychaaédspbsiton of ciaim 1, Whedef RS dfxfé dmpberd id3ubsiReddy sk err ]

2 2 = - 2 15
571 The ConBie e PR fpok e RoW T C Rt 7L 1 o bound s a
(Cerr]- 5 ([ erf]) cybs emprsition of gigim 8t. whepiaR' pfths eampainddsspbstitutespy avher ei n

ei ther the cy&dspsteloyINrRF(DRY. Or cycl oal kenyl ring is substituted by one
of [err] [err] [e of cLaimSO,

L] o err] .. . 2., The co sitiqn

wherein Rlerr] of 2% he i%%ﬁ%"ﬁlr’]sc'f'op greama ’iwthg‘rte g Bﬁ}pezﬁ’""’%f@rﬁ s”é?q't“[teedrbly B
33.  The corigasiine iobRRAS(@L-aR R INSHOL(EE el REENRNotr R'HO)BIBoertivis
s]ybslt I tut eg bah 29. [eﬁ'ﬁdco[nﬁ?iitionGfrcleﬁ'rﬁfﬁ‘l’.luherein R oftrlljeciomt%&%nd (ijs %Bﬁn@éarm?w t i 025
of claim 30, erein R erl o is substituted by err
35. Theigocorlﬁ?(gtsqnff’g%g@ﬁ}iﬁ"é’f %I%@zﬁ@%%%ﬁ[ err] of the conpound is
substituted by - 30. T egmposition of claim 35, wherefhdR' cafrifyo Shmpavnd d$ ac k@i m 30,
‘[’Vher ]e| n R er rd)cﬂogtkh%n&%ﬁ@%@ciéa‘ﬂgeﬁ}ﬂw Wﬁéﬁéiﬁétbbﬁ&g% cycloatky®filgl or Jai(er{y?][ r % hor

err o " e Cco | aherein Rerr] o e
conpound i s é'ﬂ%ftﬁ”gﬁ'l“ée& %f"%@mﬁzc?)m%g(?&{)%%‘adsg b ReBRE Rgégf( ‘E‘H'g"
conposi ti on GFONIGR (@ Llalkyih dYRB(QR’X RER°NSPEr R’ RINGIDHBcSuidkalal KS(O)RMWs pi t uent
I's a group ofréBSRINE DBLatky-. [err]
wherein mis 0, l.or 2. and o cton of claim 30, wherein R' of t compound is a (Ca
Ce)cycloalkyl ring or (Cs-Cg)cycloalkenyl ring, wherein either the cycloalkyl ring or cycloalkenyl

ring is substituted by one of R*C(0)0O-, R*C(0)0-(C,-C¢)alkyl-, R*®ON=, or R*S(O),R°N-.

32. The composition of claim 30, wherein R' of the compound is substituted by
20 RC(0)O- or R*C(0)0~(C,-Cq)alkyl-.
33. The composition of claim 30, wherein R' of the compound is substituted by
R2ON=, R®ON=(C,-Cy)alkyl-, or RZON=CR*C,-C¢)alkyl-.
34. The composition of claim 30, wherein R' of the compound is substituted by
R?ON=,
25 35. The composition of claim 30 wherein R' of the compound is substituted by -
NR}OR?).
36. The composition of ctaim 30, wherein R' of the compound is substituted by
RRSNS(0),-, R‘RSNS(0O)(C,-Celalkyl-, R*S(0),RN- or R*S(0),R’N(C,-Cq)alky-.
ar. The composition of claim 30, wherein R' of the compound is substituted by
30 R'S(OLRN- or R'S(O),RN(C,-Colalkyl-.
38. The composition of ciaim 21, wherein the (C,-C,)heterocycloalkyl substituent

Is a group of the formula:

—N Z
()

whereinmis 0, 1 or 2, and



Zis CHerr], NRerr], 0, S. SO or SO[err]. 39. The
conposition of claim 21 conprising a conpound selected fromthe group

consi sting of: 4- (2, 4-D hydroxypheny cl ohexanone
oxime; 5  WO00/36 Met hyl -4- (2, 4-di hydroxyphenyﬁ)"i S?W%&anone
oxi ne; ”"’"”"l”l@ rﬁﬁu 4- (2, 74 di hydr oxyphenyl ) cycl ohexanone
oxi me; hydré&yphenyl) 2-cycl ohexen-1 -one
oxi ne; ()- 3 (2 4- Di hydr oxyphenyl ) cycl ohexanone oxi ne;
()-N-[3-(2, 4- D hydroxyphenyl)cycl ohexyl ] met hanesul f onani de; 10 -

()-4-]3- (Hydr oxyam rpéewhghgxgls]o J,,§obenzened| ol ;

(t)-O Methyl-3-(2, 4- di h ydroxyp enyI ’cl ohexanone ox

()- O Benzyi - 3- (2, 4- *hydriBx 5%1‘3?1&’5‘?{'5'%389{?9%“ sefected from the group

3- (2, 4- Di hydr oxstpsigtiny bf) - 2- cycl opentenone oxi ne;

(+)-3-(2, 4-D hydr oxyphenﬁl(g gyd;gygg%%@@ﬁ%go%&ﬁﬁem&ﬁe and a pharnmaceutically

accept abl e sal t there osition of claim 21,
conpri si ng aSconpound sel%?‘@tb“"‘l(?' drﬁhﬁ’ﬂ’f@xy@?eﬁﬂﬁyc'°hexa“8'2ﬁf§‘|"§t| ng of:

cis - N- [4 - (2, 4 - Ddsazypaynaeinytirpgpedngiegsiahekanond oximebut anesul f onam de;
trans - N- (4 - (2, 4 - %ﬁg hanesul f onam de; 20
cis- N-[4- (2, 4 - 3%/%%@‘2 %%Wﬁwﬁ%]xgﬁg)&#l%%nesul f onam de;
trans-4-(2, 4-Di hydroxyphécﬁ;ﬁr(?6WV@HWWHY|)G&G'QPGF%QW!W no) benzoat e;

trans - 4-(2,4-Di hydroxy Jﬁ&m iyddREdynathane QRBERRIE |
trans-4-(2, 4- D hydr oxyphgﬂwji( &@F%hy Wor obenzoat e;

clo

trans - (2 4 - Di hydré’%}?ﬂ Q%/Y)‘?W °&fﬁﬂ9€&?1‘y]43bef"r“’l"1’q"ﬂoronet hyl benzoat e;
25 t r aRg-0-Méthyl-3{(2.4-ditydroxiBhamtieyaioyigdasong loxiegcl ohexyl 4 -
met hoxybenzoat e; .trans - < (2 4 -
Di hydr oxyphenyl ) cycl ohexﬁ)'oéis'a-nz’(’lrgf(%ATdBé%%&é}e@fl)éycmhgxahone oxime:
4 - (2, 4 - Dihydroxypheﬁy@}@%‘l’fe*?/é ¥1)-2-cyclopefitespriyimenat e;
trans - 4 - (2, 4 - Dihy y@merbmu&m}vm&apﬁhta&néommdl net hyl benzoat e;

hfexyl 3,4 - dichlorobenzoate; 30

trans - 4 - (2, 4 - en

[ 4- (2, 4- Di hﬂgr OW@’FQWW%/%' ?&/%"Prﬁ?@/ﬁyrle pr opi onat e;

cis /trans - 4- [4- (WydrJkympnﬂfjcoytttl@hékypfppﬂim@.acorhmn'zdew@d\eofrs)m the group
trans - 4-[4-(ngdbaxyem no)cycl ohexyl]-1,3 - benzenediol ; and a

phar maceutical l y accept abl € )\?qtll t (2tX'el.r)|hydroxyphenyl)cyclohexyi] -1- butanesulfonamlde88_

trans -

trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyllmethanesulfonamide;
20 cis— N-[4 - (2, 4 - Dihydroxyphenyl)cyclohexylmethanesulfonamide;

trans-4-(2,4-Dihydroxyphenyl)cyclohexyl) 4-(dimethylamino)benzoate;

trans - 4-(2,4-Dihydroxyphenyl)cyclohexyl 4-fert-butylbenzoate;

trans-4-(2,4-Dihydroxyphenyl)cyclohexyl 4-fluorobenzoate;

trans - 4-(2, 4 - Dihydroxyphenyl)cyclohexyl 4 — trifluoromethylbenzoate;
25 trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexy! 4 — methoxybenzoate;

trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexy! 4 — methylbenzoate;

trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 4 — chlorobenzoate;

trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexy! 3,4 — dimethylbenzoate;

trans — 4 - (2, 4 - Dihydroxyphenyl)cyclohexyl 3,4 — dichlorobenzoate;
30 [4-(2,4-Dihydroxyphenyl)cyclohexyllmethyl propionate;

cis / trans - 4- [4-(hydroxyamino)cyclohexyl]-1,3 — benzenediol;

trans - 4-[4-(methoxyamino)cyclohexyl]-1,3 — benzenediol;

and a pharmaceutically acceptable salt thereof.



41. The conposition of claim 21, wherein the skin-tightening or

pi gnent ati on- reduci ng effective anount of a conpound of formuld I is
a tyrosi-nase-inhibiting effective anount of the compound.

42. A n'eYVF?GG’SQ)f"‘ lightening skin or reducing the pi gmen®&TIBR/OBESskin in
a human, ring to sai d human a skin-1ightening or
skin pi grrent ati onTrmmr m:’mrﬁﬂiﬂmﬁ 8- anmount of a conpound of formul a
1 : [err] or a
pharmaceutical ly accept abI e sal t ther eof , wherein: - Rerr] is
a (Clerr])cycloal kyl ripg cgﬁprfs%rewllalﬁy’ﬁl QALKARML skih rwuen.rr@erabmer@auamer the
cycloal kyl 10 ring or cycloal ken ring i s substit one to three

substit uent s TeprFEpEfRFEKEMunt &) e ?j’“d of farmuilp | Bﬁrt‘f'?rsé‘a@*‘r"ﬁhd?i““ES?%f'VStaF‘ﬁﬂ“of

cyano; hal o; dfte[cempdupaal kyl ; aryl; (Cerr])heterocycl oal kyI (C2-
err])heteroaryl ;aryl r noreuﬂj@é ,

%dr 01& (err ]y) aﬁz y A(lgtﬁ‘Jd o”uﬁ’rleglx% kaf L0 ?%? C ggﬁigrzt%t n’ |n g%rﬂ&t

(d err]) al Ry @fPHHNS; adfarrgsqer'erfé?ard]fyd@?fkwkﬁﬁp gning %ﬁ’i"rwep Pqn 1§ F'Rg/rffﬂctwe

(C err]) al koxymdurbohireamptunid ef forfmuiali:kyl am no- CO-; (C[ err])al kenyl ;

(derr])al kynyl; hydroxy(C,- 15 Cery])al kyI

([err])al koxy(([err])al kyl -; (C[err])cyloxy(C[err])aIk -; nitro;
cyano((err])al kyl -; hal o( ([ e allofh-; nitro(err])al kyl -
trifluoronmethyl; trifluoronmethyl (g al kyl-;  (Cerr]-
Clerr])acylamno-; (Cferr])acylanmn grr])alikyl -;

(derr])al koxy(d err])acyl am no-; a C[err]- C6) acyl -
amno(C[err])acyl (Cerr])al kyl - (err])alkyIamno(C[err])acyI

((derr]) aIkyI)2amno(C[err])a VI-; [err] -((err])al kyl - [err];
-C(ONerr]; mé%@rﬁé&eﬁtﬁblk%w&é@dﬂﬁﬁ&k& winsin: [err] [err] [err] [err]

S L) T e o erod Sl b g LI el 4SSl S0 o Stk
aryl ([ er#q) ainyr CVCIOR[‘@M frec eibstdeebxeprw tR[threg pubistiugnty] lethpfndently selected

Clerr])al kyl ,froar uﬁle grép dahdidting oF Edahal ey C,-dakiir ]a@( @ch6r6{e&rcraaam!«rkrdz , [err]

d
2001 e LRl bt ! RSt Sl BT ]
[err] oraM(Ga?é?“F% alCkeFhlaagy {CerCelpiiyiaqiny @M'(F)rca)ﬁ'i@ram'"ﬁ' F!["@P(Fj@r)@p'ﬂ'esent S

[err] or R enelcydmkeco-NRLe(d,k,bikyishaid o (6.5C,alkenyl; 20 CRalkynyl; hydroxy(C,- Wi th
(1 brov 36 06 BUGRAREEER | BUB0E, AR hi e copy "1,
(Clerr]- 30 haigfCaCelpiidy c|ndefGeiaphkyls i ﬁ@f‘"h’&&??‘h@ t H@Uq’f‘éﬂ’th rfepadivriuctC e:
Ce¢lacylamino-; (C,-Cg)acylamino(C,-Cglalkyl-; (C;-Cg)alkoxy({C,-C¢)acytamino-; amino(C,-
Celacyl-; amino(C,-_Cs)acyl(C,-Cs)alkyl—; (C,-Cs)atkylamino(C,-C4)acyl-; {{C-Cs)
alkyl),amino(C,-Cqacyl-; ~CO,R? ~(C,-Ce)alkyl-CO,R?; -C{O)N(R?),: -(C,-Cq)alkyl-C(ON(R?),;
20 R2ON=; R2ON=(C,-Cy)alkyl-; RZON=CRZ(C,-Calkyl-; -NRZOR?); -(C,-C)alkyl-NR*OR?); -
C(O)NR2OR?); -(C,-Cg)alkyl-C(O}NR2OR?); -S(0).R% wherein each R? is independently
selected from hydrogen, (C,-Cg)alkyl, aryl, or aryl(C,-Cg)alkyl-; R*C(0)0O-, wherein R? is (C,-
Celalkyl, aryl, or aryl(C,-Celalkyl-; RC(0)O-(C,-Coalkyl; R*R®N-C(O)-O-; R‘RSNS(O)y-;
R'R3NS(0),(C,-Celalkyl-; R*S{O),RN-; R*S(0O),R’N(C,-Cg)alkyl-; wherein m is 0, 1 or 2, and
25 R*and R® are each independently selected from hydrogen or (C,-Cg)alkyl; -C(=NRE)(N(R*),);
or -(C,-Cqlalkyl-C(=NR®)(N(R*),) wherein RS represents OR? or R? wherein R? is defined as
above;
with the proviso that the cycloalkenyl ring is not aromatic;
with the proviso that when R' is a (Cs-C,)cycloalkyl ring, or when R' is a (C.-

30 Cy)cycloalkenyl ring having the foliowing structure:



- 89- [err]
wherein n is 0 1, 2 or 3, where such ((err])cycl oal kyl rlng or

(C[err])cycloal ken ring is substituted by hydroxy, err])al koxy-,
aryg((err]) ¥°2 -0C(Q (Jerr])al kyl, OC(O)aryl(C[err] T"B"’)""’“ .
Clerr])al kyl, OC(O)phenyI, hal o, (C[err])glkyl , aryl(Cferr])al kyl-, -SH,
-S(C err])al kyl, aryI(C[err]- 5 C[err]) Tkyl-S-, -NH2 -NH(C[ err])al kyl,
or aryl((err])alkyl - then the (Cerr])cycloakyl ring or t he
(err])cycl oal rlng must be di- or tri-substituted. : 43.
The met hod of }IEE‘U "m Rlerr] of the conpound is a cycl ohexyl or
cycl ohexenyl r ﬁ't the 3- (Or %-position, or a cyclopentyl or
cycl opentenyl ring suBstrtuted at the i-position. 10 44,

The net hod of claim42, wherein R err] orRy éﬂ conpound i s nonosubstituted.
45, The nethod of claim42, wherein R grr] of the conpound is

di substi tut ed. 46. The ne d of claim42, wherein R err] of

t he conpound i SNHetethrt Istu,ltl.ezlorb;' wihere such (O, €8jcloaRe g ble(dsk:e)efclohlﬂérfyﬂ ring is

47. The met @GELu girﬂ]lxg%c &@a%{o?)’ r% |:‘(>'C1 ez)alﬁoxg- %%E(grp)alky,r g?@s fﬁég,t ed by
P

at 15 least one o
clai m 42, wher &rlkR] e‘?‘F RyENV H@‘%&%ﬁblﬂﬁ" FYICurEoeit-uteH -BIC&e)alkyl, arleQaast

one of [err]s Celalkyl-S-, -NH, 46H(C,-C,)dyE oyt RikyiGHNa thardkRe YE18T, Ridibalrli g lor Of

th d bst f
forr] 20 neteguishihy W o b B0k raonndBE UL LS o e of the

conpound is substitdbed Bye Epthod of clyimZ wagten &Y of éverdomppunfidy plcyclohexyl or
51. The et hpdohekengil ring BuKEiutewlae thai3n oRl-Bésithn, Qi at dj8ogeRFPSUBlopehtefyl rin

(err])cycl oalshyslmuted atthé&n&m (derr])cycloal kenyl ring, wherein ei ? her
t he cycloalk croal k Kenyl ring is substituted by one of

[err] [err]Yqer r ] [ éi‘ 1] 2M meteqdiof clgim 42| wheesinR' of the ¢dmppundrig menosubstituted. er r |
?(2:[ ]T;]e nFt hFE f)f 48l ai mMdethdsldeti S A2, Rgherern}R'@fthé mpsmmdstmﬁed?‘ Ceh
err])cycl oa n r clo ein either
y YU 48, rnil: v%gtﬁ(f(d (gf(%]alm 4& \n(/nérem Q’ tl)?qlgé/ ograpovrglt la\é\%tutgﬂ é)y@f

t he cycl oal kyl ring or G
[err] [err] [ ergeptane of RED)O3y R'C(O)O-(C,- Cs)slsy'- The nmet hod of claim51,

wherein Rerr] of the compomitod & okt 92, iHekeRORDY the compbia’ it s@stitlifRl bY at
54.  The f%t nog AL FFAZBTJmR'i’éN (W‘E!)T‘?ngp oIRk%JJCRQE LhGqcompound i
48.

substi tuted
The method of claim 42, wherein R' of the compound is substituted by at

least one of -NR?(OR?)

49, The method of claim 42 wherein R’ of the compound is substituted by at least
one of R'R’NS(O),-, R*R®’NS(0),{C,-C¢)alkyl-, R*S(O),R°N-, or R*S(0),R*N(C,-Cq)alkyl-.
20 50. The method of claim 42, wherein R' of the compound is substituted by at

least one of R*S(0),R°N- or R*S(0),R*N(C,-C;)alkyl-.

51. The method of claim 42, wherein R' of the compound is a (C3-Co)cycloalkyl
ring or (Cs-Ce)cycloalkenyl ring, wherein either the cycloalky! ring or cycloalkenyl ring is
substituted by one of RC(O)O-, RC(O)O-(C,-Cylalkyl-, R2ON=, R20ON=(C,-Cg)alkyl-,

25 RPON=CR?*C,-Cqalkyl-, -NR*(OR?), R*R’NS(0),-, R'R’NS(0),(C,-C¢)alkyl-, R*S(O),R°N-, or
R*S(0),R°N(C,-Cg)alkyl-.

52. The method of claim 51, wherein R' of the compound is a (C,-Cg)cycloalkyl
ring or (Cs-Ce)cycloalkenyl ring, wherein either the cycloalkyl ring or cycloalkenyl ring is
substituted by one of R3C({0)0O-, R’C(0)0-(C,-Cy)alkyl-, R?ON=, or R*S(0),R5N-.

30 53. The method of claim 51, wherein R' of the compound is substituted by
R3C(0)O- or R*C(0)0-(C,-C¢)alkyl-.
54, The method of claim 51, wherein R' of the compound is substituted by

R2ON=, R2ON=(C,-Cy)alkyl-, or RRON=CRZ(C,-C,)alkyl-.



55. The nethod of claimb51, wherein R err] of the conpound is substituted
by [err] 56. The met hod of claim51, wherein R err] of
t he conpound is substituted_hy - [err] 5 57. The met hod of

claim51, wwer@i“f"R{err] of the corrpound is substituted byCT/IB00/00R8SI | R

[RFLH]f?@@%ﬁlﬂiﬁ\&ﬂ\\“ﬂ“ﬂﬂ || T e A S

59. The net hod el at m™2,° wherein the ([err])heterocycl oal kyl
substituent is a 10 group of the fornula:

[err] 5 Vmeﬁ%' metmo‘ of é?alrg ]5105vh%ﬁm 6l@dtzbf the compour||d is su‘gstftrﬁed%)z NR2,

0, S. SO or SQ errj. t hod of clalm46, wherein
Rlerr] is a gﬂ)&ffr"-of the formul a:
[er]r 15 56. V\7hieC|’ﬁeti1cSﬂ arudierh | 1 Ll vReétein (RS Odf dlihe Gontigaured i@ sibskituted by

wherein n is fo g and wherein the dashed l'i ne indicates
an opti onal douFE) ond at that p05| tion. The net hod of

cl ai m 60, Wherein ®- of Theneeteasnoiaim 51s waeipa R’ t%t“&jc%‘v’“@ is xybstitutedy by [ err]
OH R'RENS(0),~, RRENS(0),(C4-Co)alkyl-, R*S(O).R°N- or R*S(OYIREN(C,-C)aligr-. & comnbi nati on

t her eof . 58. ©2me methi &Ecﬁm%1ot\/h%le:ﬁ§o4%he W& EJd”isterEsﬁﬁ,%&?%“”d I's

selected fromthe

4- Di hydr oxyphB?W‘sz%iﬂcPrcﬁ@(Péeﬁd‘K%rCs)a'kV" . 4-(2,

4- Di hydr oxyphenyl ) syycl oivexaaaa ef daich @B, wherein the (C,-Co)heterocycloalkyOsvehtiunt s4- ( 2,
4-di hydr onhgrrgxl%f%q? gxanone oxi ne; O Benzyl -4-(2,

4- di hydr oxyph&n cyc r9'Hlexanone oxi me;

\ /
(m
wherein m is 0 1 or2, and
Z is CH,, NR2 0, 8, SO, or SO,.

60. The method of claim 46, wherein R' is a group of the formula:

15
which is substituted according to claim 1;

whereinnis 0, 1, or 2;

and wherein the dashed line indicates an optibnal double bond at that position.

61. The method of claim 60, wherein R of the compound is substituted by =0,
20 =NOH, CH,OH,

<OH
Me '
or a combination thereof.
62. The method of claim 42, wherein the compound is selected from the group
consisting of:
25 4-(2, 4-Dihydroxyphenyl)cyclohexanone;

4-(2, 4-Dihydroxyphenyl)cyclohexanone oxime;
O-Methyl-4-(2, 4-dihydroxyphenyl)cyclohexanone oxime;
O-Benzyl-4-(2, 4-dihydroxyphenyljcyclohexanone oxime;
3-(2,4-dihydroxyphenyl)-2-cyclohexen-1-one;



- di hydr oxyphenyl ) - 2- cycl ohexen-1 -one;

()-3-(2, 4- D hydroxyphenyl ) cycl ohexanone;

- Di hydroxg henyl ) - 2- cycl ohexen- 1- one oxi ne;
henyf)cyclo anone oxi ne,

4 PCT/IB00/00286
-(1 - P| pera2| n ] 1,3- bﬁﬂzenedi ol; 5

-(2,4-Di hy hexyl ] met hanesul f onam de;

- (Hydr oxy 'bhesxyl] 1 , 3-benzenedi ol ;

- (

a

a

Hydr oxyam no) cycl ohexyl)-1 3 benzenedi ol ;

ns- 4-[ 4- ( Hydr oxy, A-DikGFd ofexansi penzenedl ol ;
ns- 4- (4- Hydr oxy-4 (H%rreh%/h If%yéﬁgga&&y%o 1 :5,1 ‘benzenedi oI 10

hyl - 3- (2, 4- di hydr 5% Hmpewlar? -eRPHEe:
4- Di hydr oxyphenyl ()tr&(z-mwd;dxwﬁsdyohewmahone oxime;

ZK;d?ong/pﬁeg;/ P%’drz(gi‘&’-@[}‘? Bé %E%@chf%ﬁe ?Eeggen%eneg%r

4-Di ﬁy dr ox yp he ny | ()tbly-{;q (@,}5@mg_qqmbenylj_caclohexyl]methanesulfonamlde

2
2, 4- Di hydr oxyphenyl ).cy 'ﬂ%&?&%ﬁ& RKEIRA,3-b d%P
ceutl cally accept ab )Z fs::‘agl E’ﬂ@yc AVA.3-benzene The net hod of

claim 42, wherein the con‘ﬁbﬁﬁd”’/‘@’%@‘l"%‘iyé'&hef")"bh‘? P?i‘ée"gﬁle'up consi sti ng
of : cidV trand-2{4-(AydrodnEtyaicloy gdyemg lognzenedio;, cycl ohexen - 1

- one; 20 /toh$a-la %}-‘3&1%@4 me%lcyc(oﬁ'exyl)-‘ g’oen%ened:ol

Di hydr oxyphenyl ) cycl ohex ﬁ acet
(2, 4 - Dihy'dr oxyphenyl )dyb@wé‘x'ya(F4-d'h1dmxybfaﬂnﬂ)$MIe*aﬂmxm,

trans - N- [4 - (2, - (DA smERRRIAN ) S Wi REorblEL hanesul f onam de;
cis- N-[4- (2, 4 - D|(hg d?gﬁ?ﬁenﬁﬁ y))c ohﬂe}x met hanesul f onami de;

3 S 14 (8" hydr oxypher g BRAERBAA SR e rrBRAES | 26

cis / trans - Methyl [4 -3-(R3; DanmxmthU—z@quqphmmhéwné ohexyl ] acet at e;
trans - Met hyl [4 - + ghexyl J acet at e;

cis - Methyl [4 - At )daﬁﬂj‘@;d% P%Qc %‘%hexyl | acet at €;

trans - [4 -15(2, 4 - D h%&%@%&\'yﬁw)pbwl)wgs@mapm@mme aci d;

cis - [4- (2, 4andd};hhmMydnp@@y¢taw@hmmm]acetl c acid; 30
cis/trans - [4 ’%’3 Di hﬂa%%%wau%% J, eycnI t?xg%%( cJ 'etslfe%:tfa(é rc(Jjn;) the group

cis/ trans - [4- (2 roxyphen I)cycl
cis/ trans - 400“5'5@902 Am noet hyI )cycl ohexyl]-1 3 benzened| ol ;
()-4-(3,3-Difluorocycl Oheoﬁ}(b)‘%—JDlhy'arobﬁ)Hir@l)edl—QL'clohexen—1-—one

( ) -3 ( 2,4- DIZBydr Oxyphenylc)ls(:/¥rgfllso—hﬁ X ﬁr-‘?zcil r Biﬁgl(ﬁor;]y&%ﬁyl)cyclohexyl]acetamide;
cis — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl] - 1 — butanesulfonamide;

g>S-

¢is- N- [4 -

trans — N - [4 - (2, 4 - Dihydroxyphenyl)cyclohexylJmethanesulfonamide;
cis = N - (4 - (2, 4 - Dihydroxyphenyl)cyclohexyljmethanesutfonamide;
4 - [4 - (4 - Hydroxyphenyl)cyclohexyl] - 1, 3 — benzenediol;

25 cis / trans - Methyi [4 - (2, 4 - dihydroxyphenyl)cyclohexyllacetate;
trans - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyl]acetate;
cis - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexyl]acetate;
trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyljacetic acid;
cis - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyllacetic acid;

30 cis /trans - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl)acetic acid;
cis / trans - [4-(2, 4-Dihydroxyphenyl)cyclohexyl]acetonitrile;
cis / trans - 4 - [4-(2-Aminoethyl)cyclohexyl]-1,3-benzenediol;
(+)-4-(3,3-Difluorocyclohexyl)-1,3-benzenediol;
(£)-3-(2,4-Dihydroxyphenyl)cyclohexanecarboxamide:

35 (+)-3-(2,4-Dihydroxyphenyl)-N-hydroxycyclohexanecarboxamide:



(2, 4-Di hy oxycycl ohexanecar boxam de;

40 v TP o=
(2, 4- DMRydroxyphényl') - N- et hyl cycl ohexanecar boxani de; PCT/IB00/00286
[ 3- Hydr oxy- 3- (hydr oxynet hyl ) cycl ohexyl ] -1 , 3- benzenedi ol ;
[ 3- (2, 4- di hydr oxyphenyl ) cycl ohexyl ] acet am de;
trans-4-(2, 4- D hydroxyphenyl ) cycl ohexyl) 4-(di methyl am no) benzoate; 5
cis /trans - 4-(2,4-D hydroxyphenyl)cycl ohexanecar boxyli c aci d:
trans-4- (2, 4- D hydr oxynigeiglsonelog/prenyh-neditpel deveRADRI B xamide;
trans4- (2, 4-Di hydroxypﬁeﬁﬂﬁé) cycl gﬁvgﬁ)cgcﬁ}&ex | car baﬁaar?'e%
trans - 4-(2, 4- Di hydr oxX$h@yfrestfylieyppthyicy %W%’&@?F%H%t e;
trans-4-( 2,( 421- DI hydr 0>r<]ynbmsal@.wmw&@mehy%yddhwmbemer.at e; 10
trans - 4-(2, 4 - D hyds X'&nﬁ&‘ 3k L r | benzoat e;
trans- 4 - (2, 4 - Di hi}r (ﬁ%xxyp e%{/dhggp%m%%?xﬁyS&rﬁn%r{yl?g‘%)? enzotg)%te;
trans - 4 5 (2, 4 - Di (ojsdirassygidrpihydroepisgicytiohexanespesiomylic Bediz oat e;
Er ans- 44- ((2,2 44- DuhMQZQX—W@Wh)l)xﬁ)ﬁ%)ﬂ)ﬂﬁmyéxlyl‘bthylc&bérﬁ&’t@benZOat e;

rans - - : - I OXV,0 T S | hyl benzoate; 15
trans - 4 - (2, 4 - D Hé %%“B‘ﬁﬂ%"%"@éﬂ’%ﬁ@%’?" cﬁfmj'e’-‘y’cgfbgﬁ%tg’r obenzoat €;
t rans- 4- [ 4- (Phenyl sul f &4 )4y StRiaeyrhenylicygolesn 2-dachutyibenzoate;
Eza?g ;1 gl- L4d- (Phﬁnyl ftﬁéhi—@mﬁlﬁﬂI%ﬂlﬁﬂxﬁﬁhaﬂ%fﬂdohex%ﬁ-fﬁombéﬁ@dﬁ@HEdi ol ;

ydr oxyphenyl,) cyc ne r,abi gnat e ,

ethyl 4 - 1?2, 4 - di hyd%ﬁ%’yjﬁ éﬁ'ﬁ'}yh[o*’;fn%{nyn%g%e% gy%r Bﬂg?g%beg‘%’ra e()xyl ate; 20
cis /trans - 4- [4-(hydrosxyan®io)liydionmasiyqycionesyl 4 imathourbenroat;
tL ans - 4{ [ 4- I( Imst hoxyamagf) w@,: @Jtﬁ:athokypi»er@ncycnbm;leaeﬁ&:r@lbénzoate; and a
pharacout | cal 1Y acCert ahl ey SO bRl Rbonarene - stopadin, " " "o ©
ef fective anount of a denpotri@ ofbiydiompheryloyFighesy! B —simattbenzodthi bi ti ng
effectivegmount of theragh- 4 - (@ IMYB@xyphenyl)cyclohexy! 3,4 — dichiorobenzoate;

trans-4-[4-(Phenylsulfanyl)cyclohexyl]-1.3-benzenediol;

35
() - 3-
-92-
()-3-
()-4-
()-N

trans - 4-[4 - (Phenylsulfonyl)cyclohexyl] - 1, 3 — benzenediol;
[4-(2.4-Dihydroxyphenyl)cyclohexyl]methyl propionate;
ethyl 4 - (2, 4- dihydroxyp_ht_anyl) — 1 — hydroxycyclohexane carboxylate;
.20 cis/ trans' -4- [4-(hydro_xyamino)cyclohexyl];1,3 - benzenediol;

trans - 4-{4—(methoxyamino)cyclohex_yl]—1 3 — benzenediol;

and a pharmaceutically acceptable salt thereof.

64. The method of claim 42, wherein the skin-lightening or pigmentation-reducing
effective amount of a compound of formula | is a tyrosinase-inhibiting effective amount of the

25 compound.

i
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