EP 0 410 756 Bl Description The present invention relates to a novel
cycl ohexenyl et hane conpound, and ppre g fically, it relates to a novel

- cycl ohexenyl et hane derivative whi Eﬁ°4§ ébl 1t abl e conpound as one conponent
of an electro- 5 optical display material and a liquid crystal conposition
cont ai ni Ngeebhihiopderi vative. In recent years, a liquid crystal becones nore
and nore 1 npo tant as a dielectric for a display el enent because of an
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"1 i qui ds Cexefmbla) Japdnks LaiTPELIREENt PuBBdaBontNoe1-1 06630i 2tid OE PE17887At depissand or a
compound having a certain function to drive the liquid crystal display

el enent. Nowadays, a conpound havimeg er}e ring has been introduced
as the liquid crystal. For 2B ‘exafpl ¢ g 15 d- open Pat ent
Publ i cation No. 1-106830 and DE 3717397AL discl ose [err] 30 wherein R is
an al kyd group or the like, but in thls conmpound, an upper limt
terrperatureVﬂ'@'ﬁ'"t%éal’?'lﬁ!up@%?’y'?ﬁt'?ﬁ? ase is lowin te of a tricyelic
conpound. ;g;nr:g H'!ZtcHWP?}Wd N, %perﬁﬂtéﬂ?peﬁﬁ”e Ry s 4 Eﬂ’séad IpEas?gés Iqw é’bﬁ’ﬁ%ﬁﬁ% eyclic

r epr esent he formnul o) wherein R |s an K but this
conpound i s "l VS P Fho #4%%?%{3?‘%‘35’?9 L PrEpuna T L‘?ﬁﬁ\?ﬁa éff‘?‘ﬂ%gl NVENTI ON 45
An obj &t of the present invention is to provide a novel liquid crystal
conmpound havi ng a cycl ohexene ri ng n_exhibit a liquid crystal phase
having a broad w dth. Anot herR ek ~ eRent invention is to provide
a novel liquid crystal conpound ke ; etOhexene ring which is
excellegpt in conpatibility with known liquid crystal conpounds. 50

Sti™ anot h &ghefll FEiS bn Qiky! 5i36b, Pr esent invention is to provide a novel liquid
crystal cemuesdshpbadiighs@ole bEhabaxereratbeg Wwhi ch can expand the liquid
-crystal phase tenperature range of a liquid crystal

SUMMARY OF THE INVENTION

45
An object of the present invention is to provide a novel liquid crystal compound having a cyclohexene
ring which can exhibit a liquid crystal phase having a broad width.
Another object of the present invention is to provide a novel liquid crystal compound having a
cyclohexene ring which is excellent in compatibility with known liquid crystal compounds.

50 Still another object of the present invention is to provide a novel liquid crystal compound having a
cyclohexene ring which can expand the liquid crystal phase temperature range of a liquid crystal
composition.

A further object of the present invention is to provide a novel liquid crystal compound having a
cyclohexene ring which can expand the drive temperature range of a liquid crystal element.

56 A still further object of the present invention is to provide a novel liquid crystal compound having a
cyclohexene ring which is very stable to environmetal factors.

A still further object of the present invention is to provide a liquid crystal composition containing at least
one of these liquid crystal compounds.



conposition. A further object of the present invention is to provide a
novel |iquid crystal conpound havi ﬁ fa/?%po%exene ring which can expand
the drive tenperature range of a Iir%u d"RPFL el ement. 55 A still
further object of the present invention is to provide a novel liquid
crystal conpoupgahaie S 8ol Gt SERREInThidE, 1t Gprovided & fciSHerddyiethbi compound
envi r onmet adordsgfiddySne Brmilaiph | further object of the present inventionis to
provide a liquid crystal conposition containing at |east one of these
liquid crystal conmpounds. 2 EP 0 410 756 Bl According to one aspect of

the presgnt invemtion, there is. praqvi a clo en a c und
r epresent ed l&ii T sz %’T@-&%rgl 2R 1 n&:I kglnPgroup
having 1 to 10 carbon atonms, X is an al kyl group or an al kgxy group having
1 to 10 carbon atons, a cyano group, a brom ne atomor a fluorine atom Y
is a hydrogen atomor a fluorine atom mis O or 1, and nis O or 1. ,
Anot her wspecwhersin R fsean sikdgeqyp havingdrip i earbongiope. X g a ?'Wl?r&%‘ﬂ”é‘"la'i;%;gf@“er Wgal
conposi ti orl 1 dkpArhosialoms i CYPROEQURL HREORINGEEM 8F 2 LOTAZSTENY & 2 ProprAlym g pdugine
t hese corrp@F?Eht‘"éSBéﬁhQ"da" 89 bhexenyl et hane conpound. 15.represent the
above- ment i onWMPLIREA & %g’r%tﬁﬁfmﬂ Itf Wrﬁﬂgﬁmgﬁﬁﬁﬂm prgm
cycl ohexenﬁ%%&ﬁfd%ﬁﬁg’@ Nty (oA it gs e CPIVERTT onviss represent ed by the
[Fy]tez rmsa

formul a 1 ePRFOTE %V '"e‘?"z'?nr?d | h al kyl group having 1 to 10 carbon

atons, X i%e%ﬂa@#@g'oﬂf%é?&ﬁéb %M@ME&H‘SOUIO having 1 to 10 carbon atons,
a cyano gr ; 1 T atom Y is a hydrogen atomor a
fluorine ato . urfd ot e BreQnt ikven®A is reprbdantedBy hotormliam[ 1], the
nunber of, thg]\giﬂoﬁ%)%mg{ﬂgn;%cﬁgR i's prgeferabl y fro?n 1 to§y7, nore preferably
frolégg(l to 5, and the nunber of the carbon atonms in the al kyl group or the
al y group of s preferably from1l 6 n_the co ng, of pr esent
i nvention in Wﬁ@eﬁﬂ&ﬁl{@édﬁg brﬁ@‘mctl%g gﬂ ) '@59& a(I[E Xy group
of X is made up of a straight chain, liquid crystal charactkeristics are
excel l enss and viscosity is 35 conveniently low, and with regard to the
conpound of the present case in which the above-nentioned group is .
branched, i tsweadiniBild antajkyi groupdiennsnt o dP adrban; apmsgX isra) sl |9ronR PN 2Py group pving.
I'n parti cultte,10 wkrbon atdms, 2EH0EIOYPER PPBIRR 8I0F b PUoliNFHh Y/t & P¥sFogen Jom gka fprine

nost one braawseigOehhiapd nisP Bptical |y active, the. compound gf t he present
i nventi off canine fqeuis [Hsheynumier of theraiham ptoms; ) Fyis pisfprably figm 1 to 7, more preferaoly om
1 to 5, and the number of the carbon atoms in the alkyl group or the alkoxy group of X is preferably from 1
to 6. .

In the compound of the present invention in which the alkyl group of R, or the alkyl group or alkoxy
group of X is made up of a straight chain, liquid crystal characteristics are excellent and viscosity is
a5 conveniently low, and with regard to the compound of the present case in which the above-mentioned group
is branched, its solubility in conventional liquid crystal materials is high. In particular, when the above-
mentioned group (which preferably has at most one branched chain) is optically active, the compound of

the present invention can be used as a chiral dopant.

50

56



EP 0 410 756 Bl The particularly preferable conpounds represented by the
formula [I] are as follows: [err] F xHX7§é 0 45 50 wherein R and Y are the
sane as in the formula [1], and [E P] 726 B al kyl group or an al koxy group
. having 1 to 10 carbon atons, preferably a straight-chain alkyl or al koxy
group havi ”Qﬁmﬂ%mm GO @HPERds represented bPRERAMIMIS afcanidiewt ed by these
formul ae wil ere erred to in the undernenti oned exanples, and
inter-relations therebetmeen are as follows: the conmpounds represented by

the fornul a [ laa] eferred to in. -Ies 1, 2, 5 and 6, the conpounds
rep@%nt ed bR @\ C[IE[ b]CM to in Exanpl e{ Baa}, 7 and 8,
P 0 410 756 e’ conp unds ep S ent by the fornmula [lac] are .

referred to in Exanples 9 and 10, the co unds represented by the fornula
[lad] are referred to in Exanples 11 and 12, the conpounds represented by
the formula [1lbalare referred to-i Exanple 19, npl e 20 (Conpound
Nos. 34% 352) , REXaNpWE 2B~ Grid ,Ex4np)eCH 4t lripé)m@ee{? 2- I7DAb} 5 t he
conmpounds represemted by“the for Ia [1b6] are’ re EQ? o as Conpound Nos.
353-361 in Exanple 20 and Conpound Nos. 380-388 in anpl e 24, and the
conpounds represented by the fornula [1lde] are referred to in Exanples 13
and 14. The cycl gk t hane conpoun f the present invention shows a

li qui d"®rystaR pq @» 6 H yorGad, v ~FFurthermore, the (coapbund of t he
present case i s ex eII- t in conpatibild gfmjth ot her known io liquid
crystal conpounds such as esters, Schiff's conpounds, ethanes, acetylenes,
azoxy conpounds, biphenyls, cycl ohexanes, cyclohexenes, pyridines,

pyrim djnes and gh-gxanes. Theret:_‘_rthe cycl ohex,—gnyl et hane conpound can

‘be mxed withR kpgufdd L0 Gthine G Hey e @ Formd ladlid crystal
material suitabl & Tor varlous app |cat|ons One rea why t he

cycl ohexenyl et hane conpound is excellent in conpatibiiity is that it has
the 15 cycl ohexene ring in its nol ecule. Mreover, the cycl ohexenyl et hane
conmpouns is very abl envi - ronne I factors (e.g., noisture, heat,
air, light anB= @? @ v, HamL thy :@:&N\oul d be that 4nl bahane bond
i's present bet ween t he cyclohexene ring t he benzene ring. O the

conmpounds of the present invention, the c ounds represented by the
fornmul ae [laa], [lab], [Iba] and [Ibb] have hi gh transparency and thus they

ermt 3@rivin | i urd cryst al enent at _a hi
P ?{-@»q ¢, CIIZ-@—CN_ ( 1 bb)

Y

35
RO—C H, CH, @—x " (1 ae)
’\‘4 40
RO—CHZ-CHZ@-F o C1aD)
Y
45
RO—CHz—CHZ—@-CN ¢ 1 be)
50 Y ’

wherein R and Y are the same as in the formula [1], and Xi1 is an alkyl group or an alkoxy group having
1 to 10 carbon atoms, preferably a straight-chain alkyl or alkoxy group having 1 to 6 carbon atoms.
55 Compounds represented by these formulae will be referred to in the undermentioned examples, and
inter-relations therebetween are as follows: _
the compounds represented by the formula [1aa] are referred to in Examples 1, 2, 5 and 6,
the compounds represented by the formula [1ab] are referred to in Examples 3, 4, 7 and 8,

4



20 terfperature. The conpounds represented by the fornulae [laa], [lab] and
[l ae] have low viscosities, and th #Q 1mt hei ght eni ng the response
velocity of the liquid crystal elenEn %5% conmpounds repre- sented by the
formulae [Iba], [Ibb] and [Ibc] have a l-arge positive [err], and thus they

perm t the drgy/@mpBlk@@freSihob B@mla gl 166 i t@tbrealeERmAR sdaengase. The
conpounds reprE&RIpbREs Rpretdida b iHe1dAaa h b Gle, refbhraidd indERangdldsatfi Jandery €

rel atively | arg@omthdsi MBrekedtet] bya b RinRilac K68l dr€nbferred ®t iabiblamply , 192 Esantrie 20
they are sytdnpbira NoS845882)aEaingie 28 andBiambis 28 YRinpoond Mosidf2-BFY. Fur t her nor e,

t he: conppundsing epiamist reptedayited g theo famuili@&bp] are]refamedl fol asofommoendeiese BFEIH ,in
beciise t heyangpidaolaing CampduspliNes. 3203388 inl|Expipdes24, énd a desirabl e tenperature
range. The canhpaunpdund$ replesenpd bg thatforinply Bideliagareiesad thin Bxp BahiAt he

fol [ owi ng netthecty¢letlexanylethizie. cotnayund toé theortprsinitventiop rsiavent Sqpidygysidl @hase haying,2
[1] in whi GeaXwidth. Eurthermars. the lsempounrhef the rigeariGaygriv eyseltealn BN t“h@&‘. 02’?6"'39 n
f ol | ows: 103(ayic exvptalsMppage SyEh [ asresiers; SCHiff'S FeAcPKE: %{'Eaa acgy!

al koxy gr objphenalpi pxglohexarps, eycloapdiay BYIgRES: PYiydipes %‘%‘z H{?
above. 55 enylethang gompound F"’r“s‘{e;%? ‘é’th taessﬁgrﬁ%%uws %Po'm“a'@ SEle 'imv% Nl Try

react ed wi tMHEFEGHES (VIR HARP UE exsrh tuf S5 3&9 BRERRrud,
L b mbaind 0, GLOOW St 0

@i gnar dﬁr e rea Hgvlh 't e ule reover e c C % i~
E)Eer g;g? i (r)é: é’éﬁq 1 onitur ealr E trE‘: a'a(nd s Fe%éoﬁtm}ogl@ bb Qhap% et%B
C Afterwa an |§Erese yet\ﬁgenrﬁ-u lc;he e epljg (ﬂh@ Qﬁer{e ng range of fromoO

: n s Sof YBrésQH% oA, 1k pr@l s bepregﬁl‘té@r | thd\RHHTee [ﬁa] [IabEP

0 410 756 816 9 high Bard £ l

[BYhaP high Saréhef ¥5d ROERANBrmfl @Fivingathd Vidiid éréhal eldlsiit at taMigh
derivati ye Eﬁ’i’\iﬂé Tﬁ@é&%&dno@tre@es@ﬁéd X thb eiR@EATIdd], Paf] Ghd BAYT @&val o Astosttidsandhe
presence Ofth@r{he%%e%up Rlighteying tRUBoRS vBioig | dil feamuit fcfsialCeldtant The) cammodds aerre-
suck as t 0l ddRBEDLY He RFrLEL (b8, MBI &dNibéjMevets/iarye hasiienyd, atdhiauseheg Panmituirectiriyd wjtage
whi ch is t heedga@tisal @lembit@o fscRaeNThe dampoLhiiepreSented by fhie)ioribee itastrpastl aut [laf]
r epr esent echalay relatv@lyf Iagerpbsitivg 1al's iaim wvhiegdwlioft insstability, endathes teyoerp suiteble fer an active
synt hesi #e i fystbihousbg TFErFuftherm@6, the compounds represented by the formulae [lac] and [lad] are

Y Y 30 Y S5Gxyeliéh, (dehuse Plag axnibit g liguighyrysgal phase in a desirable temperature range.
The compound of the present invention can be prepared by the following method (a) or (b).
(a) The compound represented by the formula [i] in which X is a group other than a cyano group can be

synthesized as follows:

xl—@—crxz—cnz B r ()
Y
35
<— Mg /R —4CH,CH, H+{ =0 (m)

OH

v 40
R —tCH,~CH, ﬁOlc H,C Hz—<c2—x1 (V)

45 <—— acid

R(—O.)—mfc Hy-C 1-15—)5@0 HCH, —@-x1 (1a)
Y

30

50

wherein X; is a fiuorine atom, an alkyl group or an alkoxy group having 1 to 10 carbon atoms, and R,
Y, m and n are as defined above.

55 In the first place, a phenetyl bromide derivative [lI] is reacted with magnesium in an ether or a THF
solvent in order to prepare a Grignard reagent, and a cyclohexanone derivative [lll] is added dropwise to
the prepared reagent. In this case, any particular restriction is not put on reaction temperature, but it is
preferably in a range of from O to 50°C. Afterward, stirring is continued for a period of several hours,

5



EP 0 410 756 Bl That is, a phosphoniumsalt [V] synthesized by a usual
process is allowed to act on a baﬁgngﬁﬁq €§1potassiun1tert-butoxide or
n-butyl lithium and then reacted i%HOR cycl ohexanone derivative [I11].
The resulting compound [VI] is oxidized with a peracid such as

met achl or oRerRENZQkEh a8 | HeidHexRBt @drilendd 0P Nekidenid Mbrvhtive Ni¥X tis réabted lafital fiud S
reduced wi gﬁ&ram Rl st@l hlR i® WehoréRndel df Ah WEY @htkipst BULM d3)petblush@sulionid adichinlam 5

triethyl borsgRenbyudh bélRiuerdNfl ofabi tb Bistéin Bhe BydibhaleRetivwhé bon@duraiialiwitatiadhy sémmueh as
par at ol uengsiub bredntindmligh. to form the cycl ohexene derivative [Ic].

Af t erwar d, @®) e oMbt Bpletedied ibg tHerferauiedi] v vinlth X is thaiate gour bangk® sydfrsiaed as
cyaliFde, thewedy obtaining the desired cycl ohexenyl et hane conpound [Ib].
The liquid crystal conposition of the present invention is characterized by
containing at least two liquid crystal conpounds or liquid crystal-Ilike
conpounds, and al o characterized in that at |east one of these 10
conpoumds is the |I'ipguid crystal-1ike conpound represented by the

above- nenti ond®l f ( -Gﬂdayﬂ@%!r}% Bl}e cofipolinds usabl e as the
conponent of thE | igdid crystal conposition of the present invention which
can be m xed withf the conpound of the fornmula [I] include known conpounds
represented by the fold.owng Hasaul agH(Pj) to (xxxiii): [err] 25 45 50 55 7
EP 0 419 756 B1 rr] 40 45 50 55 EP 0 410 756" Bl [err] 50 55 9 EP O
410 756 Bl [err]

R(—O')——m—(-c Hy CH, "EO:C HCHZ—@—Br (V)
Yy

\r <€—— peracid

0
2 R(—O')—E,-GCHTCHZ -)-EOL-\CHCHZ—.@—B!. (VD)
- ¥

<—— metal hydride
30

35
\ oH
Rf-O-)—Tec:Hz-cziz -)—HOZCHZ—CHZ-@—BF (Va)
wr Y
< acid
v | '
45 - ' -

<——— cyanide

R ptCHyCHy 3 )-CHyp-cHy XOFCN (1b)
Y

80

&6

{Ph: Phenyl group)



15 ’ wherein X is 20 Yis -CN, -F, [err] or [err], Zis
-Hor -F, and each of Rand [err] i n_al_k group or an al kenyl group. In
t he respective exanpl es, synbols hagg ‘H87P% ﬂomﬁng means: 25 m p. :
melting point, and clp.: clearing point [each value in parentheses denotes

a nonot ropi ¢ hARS bighBndnRIPSE MW fthesEEANPL Goudi pitessTY Bolhed toSacPén a base such as
4- (11 ans- 4- Dadakichy Xarl Bl 8X Wbyl ighidedt -8 id | A3RE Witk FloNoftibite¥snbN§eeMlis [IN]. The

[ Conpound Ngsultihg CémbolittErvi) & dHdlz84 hithdAeracki@lidh] as metiRhIGHYerbenzoic abld tPébhinan-epoxide
n-propyl )] : vipgh NextNine! 1IREeNs Gatcedt withdlmotd) ndrid®fsuéh ddiniSal dkinkifin GRINGE o iiHAGIM
6.6 g 0of 52-igkhyMRtdAydias iyl jurthdt \ehyara@aiwele avasd athiletsubh patafofiedsuliohi€ Bdid tol iHnO
a t hr€e- neckedydidnashe derivaits ¢l Aitdwaid, afe targoami [Wirisatreted with aGdyaniddsudie € caliper
present . Af ¢yedidentherebyt dteairdrgl thit desiredwidohstenylstiete E@mpodndiblir, and 20 ml of a THF
sol uti on cont aheligoig cystél gpmpdsitin of the praentlrvention Gpptregigizahophthicipa atddaettan tquid
was then adeysthl dorapouids eor fitnid eydal-dike ¢ompoynds, AfRd elso chiaractetized, irf that & Idastane of thhee
sol ut i on1avagempousdeld thediafie erytal-lierrdmpeungrieprgbented Ry g dbeyetrientioned foreiuld (ind 50 ni
of tol uene weF@ampieeof thel deropoptris usabip, asAe eompeneat 9f dipdiguifl cyptalrompasiipn pidleprosente
sol uti on walSveRlies igh wan e aigednyith e eempourd gl BireUiadrclyAe KipUn EHPRILNGS FRPIRSPTHRE,
and wat er vy Rbpwing ormppt @ u@Kitinti | t he aqueous sol ution had becone 40
neutral. The resulting toluene solution was dried over anhydrous magnesi um
sul fate &hd then concentrated. Afterward, 0.3 g of p-toluenesul fonic acid
and 20 m of tol ugng/wd) efachje¢t thereto, followed by heating urde) refl ux
for 1 hour. At this e, e=drai nage pi pe was used to renove water forned
by azeotropy. The solution was then cooled to [err], and 50 mM of a 0.5 N
aqueous di um hydr FOTNWL | AN\ 50 m of heptane were ad t her et o,
fohlomed§gy rennvgn . [ “ﬂb.qiftermard, t he sol ution maggaéshed W th
45 %80 m of a saturated sodium chloride solution three times, and then
dried over anhydrous mngag esv.: sul fate and concentrated. The thqs.Sreated
sol ution was passRdOtH a¥ uri na- packed col umm by the usdidi) a

hept ane ol vent, and tr T heptane was then distilled off, followed by
distillation, mhereby'§.€ glpﬂ\mh}ts crystal s was obtained. The thus
obt ai ned crystals re/ f W1 h CrWstal | i zed froma hexane solgght and
then dried in ordgr toep 3. tg:‘i t he desired compound. T%eochem' cal
structure of the product 50 was confirned by NMR mp. [err] and clp.
[err]. BE¥anple 2 55 Th; ame procedure as in Exanple 1 was effected
except that 2-(4-ReiylPp @ ¥t hyl bromide used in Exanple 1 {as)repl aced
with a suitabl e phenetyl bB¥¥m de derivative and '

4- (trans-4-n-propyl cycl ohexyl)- cycl ohexanone was replaced with a suitable
cycl ohexanone derjvgt /UL Ner eHyN\oht ai ni ng the foll ow ng conp s (in the
formul a ["ﬁaa], [ erTr] 3 ﬂb& li:}’tH). 10 EP 0 410 756 qugg?rpound No.
2: 4-(trans-4-ethyl cycl ohexyl)-[2-(4-nmet hyl phenyl)ethyl]cycl ohexene m p.
[err] and clp. [err] /Coppoamy NETR\3. .

4- (trans-4-n-but yf{c m e- C)A hyl phenyl ) et hyl ] cycl ohe@hp Conmpound
No., 4: 44ftrans-4-n-pentyl cycl ohexyl)-[2-(4-nethyl phenyl)ethyl]cycl ohexene

&
R—O—coo—x—y (viil)

50



5" mp. 36 C and clp. [err] Conpound No. 5:

4- (trans-4-n-hexyl cycl ohexyl)-[ 2- (é ;E %ngnyl)ethyl]cyclohexene Conpound

No. 6: 4-(trans-4- ethylcycl ohexyl HF % hyl phenyl ) et hyl ] cycl ohexene

mp. [err] and clp. [err] Conmpound No. 7:

4- (trans-4-n-prop ycl ohexyl ) -[ 2- (4- et hyl phenyl ) et hyl ] cycl ohexene 10

clp. [err] Corpo Ng.O®) — X - Y (ix)
(trans-4-n-butyMeycl ohexyl)-[ 2- (4-ethyl phenyl)ethyl]cycl ohexene Conpound

4-
No. 9: 4-(trans-4-n-pentyl cycl ohexyl)-[2-(4-ethylphenyl)ethyl]cycl ohexene
ci
4

p.i [esr] Corgp _@,g (? X~ Y (x)
-(tFans-4-n- hex I exyl) - ( - et hyl phenyl ) et hyl ] cycl ohexene 15
Conmpound No. 11:

4-(trans-4-n-eth ohexy (4-n-propyl phenyl ) et hyl ] cy exene
Corrpound No. %'@‘N %'@Y (ioi]

4-(tran-4-n- propylcyclghexyl) [ 2- (4- n- propyl phenyl ) et hyl ] cycl ohexene cl p.
[err] Compound No. 13:
4- (trans-4-n-butyl cycl ohexyl)-[2-(4-n-propyl phenyl)ethyl]cycl ohexene

Conmpound No.
4-(trang-4-n- ééﬁ?y<£;>T§h¢i§r{Z£>—¥4 n- propylphenyl)ethyl]c§é?8%exene 20
m p. [err] and cip. [err]gConpound No. 15

4-(trans-4-n- hexylcyclohexyl) [ 2- (4-n-propyl phenyl ) et hyl ] cycl ohexene

Conpound No. 16: 4- (trans 4- et hyl cycl ohexyl)

-[2-(4-n-butyl ph t hy L&{E}r xene Conpound No. 17: .
4- (trang-4-n- '%QE&’@I t ge(4-n-butylphenyl)ethyl]cyéﬁbhg&ene cl p.
[err] 25 Cbnpound No. 18:

4J(¥¥ans-4-n-butyl hexyl) 4 n- butyIphenyl)ethyl]cyclohe{ene
Conpound No. 1RB:O

4- (trans-4-n-pentyl Iohexyl (4 n- but yl phenyl ) et hyl ] cycl ohexene ci p.
[err] @G8nmpound No, 20:
4-(trans-4-n-hg cofrexy) ¥- n- but yl phenyl ) et hyl ] cycl{gb®xene
Compound No. 21: trans-4- ¢ | cycl ohexyl)

-[ 2- (4- n-pentyl phenyl ) et hyl ] cycl ohexene 30 clp. [err] Conpound No.

cip. [€fr] ConRoD ~C2H:= N Y (xvi)
4-(trans-4-n-butyl c ohexyl) - [ 2=¢F4- n- pent yl phenyl ) et hyl ] cycl ohexene
Conmpound No. 24:

4-(trans-4-n-pgnt 1) -[2- (4-n-pentyl phenyl ) et hyl ] cycl ne 35
mp. [gr] an CMC%rmound No. 25 (RPEXP

4- (trans-4-n-hexyl cycl ohexyl)-[ 2- (4-n- pentylphenyl)ethyl]cyclohexene

Conmpound No. 26 tr - | cycl ohexyl) .
-[ 2- (4-n- hexyl B d@;§b%%xene Conpound No. 27: (xviil)
4- (trans-4-n-propyl cycl ohexyl)-[ 2-(4-n-hexyl phenyl)ethyl ] cycl ohexene

Conpaouryd No. 28:
4- (TTans-4-n-butyl cycl ohexyl ) -[ 2- (4- n- hexyl phenyl ) et hyl ] cycl ohexene 40
Compound No. 29:
4- (trans-4-n-pentyl cycl ohexyl)-[ 2-(4-n-hexyl phenyl)ethyl]cycl ohexene
Conmpound No. 30:
4- (trarf®- 4-n- hexyl cycl ohexyl ) -[ 2- (4- n- hexyl phenyl ) et hyl ] cycl ohexene The
fol |l owi ng conpounds were obtai ned which were represented by the formul a
[laa] wherein [err] = alkoxy and Y = H Conpound No. 31:
-(trans-4-ethyl cycl ohexyl)-[2-(4-nmet hoxyphenyl)ethyl]cycl ohexene 45
p. [ggr] and clp. [err] Conpound No. 32:
(
r

22: 4-(trans-4-n-pr IcycIohexyt:-[Z-(4-n-pentylphenyl)ethyl]cyclohexene

trans- 4- n- propyl cycl ohexyl)-[ 2- (4- nethoxyphenyl)ethyl]cyclohexene m p.

4
m
4-
[err] and pr [err]



Cﬁnpouﬁd No. 33:

4-(trans-4-n-butyl cycl ohexyl)-[2-(4 t nyl)ethyl]cyclohexene m p.
[err] and cip. [err] 50 Conpoun E‘E@“Q%WB?

4- (trans-4-n-pentyl cycl ohexyl)-[ 2-(4-nmet hoxyphenyl)ethyl]cycl ohexene m p.
55 Cand clp. [err] Cbnpound No. 35:

4-(trans-4-n- he | ) - [2- (4-.met hoxyphenyl ) et hyl ] cycl ohexene
Conpound No. 36: '@' CEO"X‘Y (xix)
4-(trans-4-ethyl cyc ohexy -[ 2- (4- et hoxyphenyl ) et hyl ] cycl ohexene Conpound
No. \27 4-(trans-4-n, clohexyl) [ 2- (4- et hoxyphenyl ) et hyl ] cycl ohexene
55 " Conpound RO

4-(trans-4-n-butyl cy hex

Compound No. 39:

4- (trans-4-n-pe 1€E%§k9 ) [ 2~k 4- et hoxyphenyl ) et hyl ] cycl oh

Conpound™No. 40Té CAER R K1Y
4-(trans-4-n- hexylcyclohexyl) [ 2- (4- et hoxyphenyl ) et hyl ] cycl ohexene Conpound

No. 41: 4-(trans-4- yIc cIohqggS&ﬁ}Z (4-n- propoxyphenyl)ethy%]cyclohexene
2 X

XX
[2 (4- ethoxyphenyl)ethyl]cycloheéér?e

11 EP 0 410 i% xi1)

4- (transg4-n- propylcyclohexyl) n- pr opoxyphenyl ) et hyl ] cycl ohexene
Cbnpound No :

4- (trans-4-n- buly yé ‘4:3 L-N2- (4- n- propoxyphenyl) et hyl ] cycl qhgxepe
Conmpound No. 44:

4-(trans-4-n- pentylcgclohexyl) (4 n- pr opoxyphenyl ) et hyl ] cycl ohexene

ConpoundzoNo. 45;
4- tnans-4-n-he£§l 0 ex?l? 4 n propoxyphenyl)ethyl]cycléﬁé%g%e 5

Compbund No." 46:

4-(trans-4- ethylcy ex¥{) EE n- butyloxyphenyl)ethyl]cyclohexene
Conpound No. 47R (xxv)
4- (trans®4-n- propylcyclohexyl) (4 n- but yl oxyphenyl ) et hyl ] cycl ohexene
Compound No. 48

4-(trans-4-n- buRyH(%c ok Y [ 2- (4- n-butyl oxyphenyl ) et hyl ] cycl{ghekene
Conmpound "No. 49:

4- (trans-4-n-pentylc cIohexyl)-[2-(4-n-buty|oxyphenyl)ethyl]cyclohexene
Cbnpound”hb. 505 (xxvil

4- (trans-4-n- hexyl o] I}C[Z-(4-n-butyloxyphenyl)ethyl]cycloﬁe&é%e 10
Compound No. 51

4- (trans-4-et hyl cycl ohexyl)-[2-(4-n-pentyl oxyphenyl ) et hyl ] cycl ohexene

ConmpoundgsNo. 525 *(;;?0 _<:3}
4-(trans-4-n- prgp Ioﬁ%Qy YE4 n- pentyloxyphenyl)eth%ﬂ?&?élbhexene
Conmpound No. 53:

4- (trans-4-n-butyl ohexyI%IQZ pent yl oxyphenyl ) et hyl ] cycl ohexene
Conpound No. 54R- '-<;i>- (xx1x)
4- (trans®4-n- pentylcyclohexyl) 2 (4-n- pentyl oxyphenyl ) et hyl ] cycl ohexene
Conpound No. 55:
4- (trans-4-n-heR @ o
Conpound No. 56: 4¥f{rams-4>8t hyl cycl ohexyl)

-[2-(4- n hexyloxyphenyl)ethyl]%:cIohexene Compound No. 57:
4- (trans®4-n-propyl cycl ohexyl ) - [ 2- (4- n- hexyl oxyphenyl ) et hyl ] cycl ohexene
Compound No. 58:
4- (trans-4-n-butyl cycl ohexyl)-[2-(4-n-hexyl oxyphenyl)ethyl]cycl ohexene
Compound No. 59:
4-(tran3$4-n-pentylcycIohexyl)-[2-(4-n-hexy|oxyphenyl)ethyl]cyclohexene
Conmpound No. 60:
4- (trans-4-n- hexyl cycl ohexyl)-[2-(4- n- hexyl oxyphenyl ) et hyl ] cycl ohexene 20
Exanpl e 3 Synthesi s of
4-[2- (trans-4-n-propyl cycl ohexyl)ethyl]-[2-(4-ethyl phenyl)ethyl]cycl ohexene
[ Compoursd No. 61 (in the fornmula [lab], [err] = ethyl and Y = H)]: 25 The
sanme procedure as in Exanple 1 was effected except. that
2- (4- et hyl phenyl ) et hyl brom de used in Exanple 1 was replaced with
2- (4- et hyl phenyl ) et hyl brom de and 4-(trans-4-n-propyl cycl ohexyl) -
cycl ohexanone was replaced with
4-[2-(trans-4-n-propyl cycl ohexyl)ethyl]cycl ohexanonein order to obtain

X (4-n- pentyloxyphenyl)ethyukgxylohexene is

< TRé



the désired conpound. 30 clp. [err] Exanple 4 The sane procedure as in
Exanple 1 was effected except tha - {4 Iphenyl )ethyl brom de used in
35 Exanple 3 was replaced with akgﬁ'l{1§t§ségphenetyl brom de derivative and
4-[2- (trans-4-n-propyl cycl ohexyl)- ethyl]cycl ohexanone was replaced with a
sui t abl e et hyl cycl ohexanone derivative, i n order to obt ai n the foll ow ng

conpounds (in t W a \ Veah [err] = alkyl and Y = und No. 62:
4-12-(trans-4-e y @@ Xyl] [ 2- (4- et hyl phenyl)et hgﬁgp cIohexene
Compound No. 63:

4-, (tsr ans- 4- n- propyl cycl ohexyl )yethyl]-[2-(4-nethyl phenyl)ethyl]cycl ohexen
e 4 Conmpound No,__64:

4- [ 2-(t rans- 4- nyo I}pge@/}pzetl@.@mt hyl phenyl )e(,mkli]wycl ohexene

Compound No. 65:
4-[2-(trans-4-n-pentyl cycl ohexyl)ethyl]-[2-(4-nethyl phenyl)ethyl]cycl ohexen

Conmpaeaund No.
2 [Zm(jt rgns 4- n?ﬁugy {)Aet(i"n”]z [@—\t{mt hyl phenyl ) e ’W‘I ]lé?/cl ohexene

Compound No. 67:

4-12- (trans-4-ethyl cycl ohexyl )ethyl]-[2-(4- ethylphenyl)ethyl]cyclohexene
Conmpound No. 68: ) )

4-[ 2- (% ans- 4- n- but y| ¥§¥dhex§!| }8t hyl | - [ 2- (4- et hyl phenyl ) et hyl ] cycl ohexene
45 Compound No. 69:

4-[2-(trans-4-n-penty I ohe_@ hyl ] - [.% %.e(E&phen | ] cycl ohexene
Compound No. 70: '@‘

4-[ 2- (ty ans- 4-n- hexyl cycl ohexyl ) et hyl | -[ 2- (4- et hyl phenyl ) et ] cycl ohexene
Conmpound No. 71:
4- N4 (t r ans-yisetinykcyel, obemyR) et ORY, 1z-ik 24 od-Fn anar ety bip entyRy) letah ikl gyawb ohexene
Conmpound  BiRenyl géoup.
4-12-(t rans*«ﬂmansnsaawlwgrmﬂmsfwmyé@ keetvén thke follpviang means:pr opy| phenyl ) et hyl ] cycl ohex
ene Comgpoundn.plomelfffig:point, and
4- [ 2- (t r ans-ofp:leking pbintiedc Mayeyih paseritheds-dprotes 4-manpiropis rasiiemiPMPREHP] | cycl ohexe
ne 50 Compound No. 74:
4-12-(t r afxempleri pent yl cycl ohexyl ) et hyl ] -[ 2- (4- n- propyl phenyl ) et hyl ] cycl ohex
| 2- 19 iPuhgn o R ORGP Oy BB ATPTRER) N, € B,

3 |
T2 (1 bt et g P A G SR 17, Bhone

Comound No. %Etrﬂadncaésc Lonexyd heSHE dfich SoRaihy o8 B BPRML Bk, fts! BBRE ne
r al 0a Cl ask_in whicl agnesium and 5 ml of THF were

4- [ 2- (1g ale B R R T V25l o i B4 YHPBAR Soplalil osipbrapexe

ne Corrp8 clohexanone was then added dropwise thereto at 20°C. After sfirring for §

4-[2-(t ra:§§urs ﬂ{a —d%&lﬁ'&‘i?fél&&wtaeawd It 2N fhychouBbHeYcRRANYG hedt oldche vierb og X en

e 55 10, fter e removal of a water layer, the solution was washed with 50 ml of a 1 N aqueous
4-12-(tr a@&mﬂn Rydi§EtoY 4o, QREWiter) Rty Iwab Zoriifuad- dntilt yib phesoyd Jantibey i yedombex e
ne Corrp@u'i\gm&bThe&qultmg toluene solution was dried over anhydrous magnesium sulfate and then concentrated.
4- [ %= t I aordard; (186 Palcabsaronlc)aeidhut 20 [2-of hluneowrdry byslee theteloe fotigwel oy dieative x en
e Conpoundinded refiidlior 1 hour. At this time, a drainage pipe was used to remove water formed by azeotropy. The
4- [ 2- (t r ansiutibn sk hee yaled e 291C) etdngfl i-¢f 204N nqlpetmsyqilwhéwgwdetsﬁ ytiop @yt $omestene
Conpound MNeptar@3rere added thereto, followed by removing a water layer. Afierward, the solution was washed with

4- [ 2- ( t45ar59-rd-ah -apsatajadcspdivm asietde) eolufi Nz]t {hrep Aimes,- W%Qﬁ'it‘%?)ﬁéﬁﬁﬂ")yéf%?rz EBhex

h-p

ene 12 spifate(and ]_:g'lcwg@teng @'gﬁ@p io s passed through an alumina-packed co! y the
1l
4-[2-(tranfse Qf-arfleetmeﬂot\,’%ladﬁ@kyﬁ Qwe glsweg?rthercy ‘ﬁ g zg\st} ?ﬂﬂi@ so?ven exe

ne Corrpour?ﬂWNB crygigls 'was obtained. The t obtal stas were

4-[ 2- (trﬁrg aﬁ% tren :pe@rfe g{dewlpmeém% LPipe fesrez* CEPRBee FIHERSTF ) P e Bhex

ene Conyjo e§

4-[2- (trans-BPnis; @'11 g0cPBitexyl ) et hyl ] - [ 2- (4- n- pent yl phenyl ) et hyl ] cycl ohexe

ne Conpou

4 [2-(t rargns-ﬂl\ﬁe% hyI cycl ohexyl ) et hyl]-[2-(4-n-hexyl phenyl) et hyl]cycl ohexene
C‘é}rrpoum Me p%Zedure as in Example 1 was effected except that 2-(4-methylphenyl)ethyl bromide used in

4 [ 2- (t T anSadsd 1 PL2 RYhidcks Wih @sVitabBtpR¥relyt brdm(ad -darivagusydn iqignb-patpraplibichdgiRex e

ne ConpoungcibdxanSe: was replaced with a suitable cyclohexanone derivative, thereby obtaining the following

4- [2 (t rarb%mﬂomdgj(u.ttyd ferulaqlagpowl )=ehiky hd-Y 2-H).4- n- hexyl phenyl ) et hyl ] cycl ohexen

e Conmpound No. 89:

4-[2-(trans-4-n-pentyl cycl ohexyl)ethyl ]z 2- (4 n- hexyl phenyl ) et hyl ] cycl ohexe

ne Conpound No. 90:

4-[ 2- (trans-4-n- hexyl cycl ohexyl )ethyl]-[ 2-(4-n-hexyl phenyl)ethyl]cycl ohexen

e The foll ow ng conpounds were obtai ned which were represented by the

fornula [Iab] wherein Xi, = 10 alkoxy and Y = H |



Conpound No. 91:

4-[ 2-(trans-4-ethyl cycl ohexyl ) et hyl hoxyphenyl ) et hyl ] cycl ohexene
Compound No. - 92: g § 2id AeBt

4-12- (trans-4-n-propyl cycl ohexyl ) et hyl]-[2-(4-nmet hoxyphenyl) et hyl]cycl ohexe

ne Corrpound Onpotihd: No. 2: 4-(trans-4-eth Icyclohexyl [2-(4-methylphenyl)ethyl]cyclohexene

4-[2-(trans-4- lafg)uwg,w&; ghaxyl) et hyl f [ 2- (4- met hoxyphenyl ) et hyl ] cycl ohexen
e Conpound Neomp3drd No. 3: 4-(trans-4-n-butylcyclohexyl)-[2-(4-methylphenylethyilcyclohexene

4- [ 2- (t 1 ans- gonfpofRiNoy k-cRi@inslaenpghtyisicloydx/h-[224-hémhymHehdryiplegaopbiead hyl ] cycl ohexe
n

e | 5 Conpouiys 36 ardTlp. 125°C
[ 2<( t r ans- denpolxedyd. 5:yie(traniadsayteyyirtytighekv) (2 UirethyishéraleitpyHevalphekerehy | ] cycl ohexen
Conpound Neomend No. 6: 4-(trans-4- ethylcyclohexyl) -{2-(4-ethylphenyl)ethyl]cyclohexene

[ 2- (trans- 4- etmyl € poed dha&ArIC) et hyl ] - [ 2- §4 et hoxyphenyl ) et hyl ] cycl ohexene
nmpound No. C@pound No. 7: 4-(trans-4-n-propylcyclohexyl)-{2 -(4-ethylphenyl)ethyl]cyclohexene

2-(tra 4- 8lPpt18pY 1 cycl ohexyl ) et hyl t hyl | oh
[Com()o{,lngsl\ﬁ° p@p d I\E)c? 8: )/ (%’ang 4enxbuty?c$clohexy]) [J (4e yIphenyI)ethylﬁ)cyclgl%xe)ne yl'1cycl ohexen

4-

e

4-

Co

4- 4- et hoxy
e

4-[2-(trans- ‘4’°’?P°B'E?t'§ﬂ Ve v o] gt ﬁth\é,l‘?'}?@ﬁ)%ﬂléﬁ‘ﬂﬂh?ﬂ'%yl ] cycl ohexene
Co

4-

e

4-

Co

ound No.

(trgns é;m@&g I 2 R IR 1 cvel ohexen

%y ST (tr nse ; )l}l 08¥ ﬁ/c\oj\exr 5[2 ((4 n- pro?l pheny ethyl]cyscloh xXene

om OH

(trans- -1 et hyl ] cycl ohexene

np
[ 2-
20
[ 2- oxyphenyl
np

ound No.

No. 13: 4-{trans-4-n-butylcyclohexyl)-[2-(4-n-propylphenyl)ethyllcyclohexene
[2-(trans- gorﬁaoﬁaﬂ /4 Qﬁth»}]%ﬁrﬁ iy]cmﬂeéy&[éwn PoSRASHNARMcloRsxE | cycl ohexen
CO”DO% NO. l945°C and clp. 138°C

2- (t r ans- dorhpolicdY h$ UGB ax by dnklyi 24 (ndorddyipricappiyiiaastgkenet hyl ] cycl ohe
ene’ Compoungorhkdundli@s3 16: 4-(trans-4- ethylcyclohexyl) -[2-(4-n-butylphenyl)ethyl]cyclohexene
[ 2- (t r ans- doripond iyd. ¥ aldnexylpjopyibyclohexfIRi{(4n-hutppremditpleesionbieae hyl ] cycl ohex
ne Conpound Nelp. 104C
[ 2- ('t r&ans- Gempopehiioy & ierapkrd-xyplilyieydivpexyh24-h-butmipimnylsthyopéieneyanp et hyl ] cycl ohe
ene 26 COorpmumttiNdNG9: 44(eRs-4-n- pentylcyclohexyl)-[2-(4-n- butylphenyl)ethyl]cyclohexene
[
e
[

2- (trans- 4- eiph#®yCcycl ohexyl et hyl ]-[2-(4-n Prop henyl ) et hyl ] cycl ohex
CorrpoundCNePOUllm 20 4-(trans-4-~ n-hexyicyclohexy) [2-(4-n-buty phenyl)ethy Jcyclohexéne

2-(trans- @0@%%3?%%81 driesey ) gy eigheryd 244 proetHRp Py NS NP9 BNy | ] cycl ohexe
e Conpo¥ind No.SPi
2-(trans- ﬁ°’ﬁp°ﬂ?cb PR R &PrOPEeYRAN Y ) B (‘{'ﬁ PR SIS %t hyl ] cycl oh

: ge(tcfgﬁgug 'Hc’t% g % Cﬁ(ﬁﬁé RSk E e o R ba) hy! ] cycl ohe

[

e

: Co

ene oun

[2- (trdns- g o%ﬁygy bRVl %qm)y%n,awelyni[g(4(n4penty|9f,gnwemogmy4nzet hyl ] cycl oh

[e 11 .,4 ethylcyclohexyl) %(4 n-hexyl henyl ethyllcyclohexene
n
!

n

Xene so

2-(trans- gsfs omﬁ'awi Y. QL(QJ?@&% ot IBycohexy B 2l #n-Re Iéﬁéﬁ oy yeiBaekeret hyl ] cycl ohe
ene Conpoung, ndLfid: 28: 4-(trans-4-n-butylcyclohexyl)-[2-(4-n-hexylphenyl)ethylcyclohexene

2-(trans- éora&dwd QY. eb:ahganglnglehyibycioheky f-fo-(pn-peRbydngespiigastexebhy| ] cycl ohex
n npound chapoudd.Bo. 30: 4-(trans-4-n-hexylcyclohexyl)-[2-(4-n-hexylphenyl)ethyl]cyclohexene
4-[ 2- (t r ans- 4THe-fpilo@ipg ybropgonhds hvexey dbtairtel which [v2re (répresepenibyythe foppiie Higell yadréiy Kjicycl
ohexene Corgkoxyreid Mo= H113:
4-[ 2- (trans- Sompduod Ho. BY-chHamesdsethy leydiphbiyh-[2X4-fethpryprenylipthylicygiehexepe ) et hyl ] cycl oh
exene Co#pound ro.511¢ 4nd clp. 114°C
4-[2-(trans- APDmpqyeth |Sf$<rr@ﬁémr9pélpmthxv[) P-(¢-mefhopyitnyleBxiryfdeas et hyl ] cycl o
hexene s6 Conpdt
4-[2-(trans- §°'H99ﬁ'é9<g? dc‘l ?ﬁ@ﬂgf BpeginP B2 (Ao E Y Y ARIR et hyl | cycl oh
exene Conpou
4-[2-(t r?ns '8?‘?'!‘9 S{g A}](H?{ﬂf)”e“ieﬂ"y'ﬂdﬁ‘?y? et TR A >'feﬁyl ] cycl ohexe

Co d
4[> ???Eﬂs-%?ﬁ”“a@ﬁ%gé* B e R S UGB P et ny1 1 ey on

4-
e
4-
X
4-
e
4-
X
4-
e
4-
n
4-
e
4-
X
4-
e
4-
X
4-
e

exene Co tran ropylcyclohe [2-(4~ ethoxyphen Nethyl] clohexene

4-[2-(trgns B EUS RO me :ﬁyfiz (e iozyaRatYi eqwdyéa@yén)aet hyl ] cycl ohe
xene Conpoun und-N&):39: 4-(trans-4-n-pentylcyclohexyl)-[2-(4-sthoxyphenyl)ethyllcyclohexene

4-[2-(trans- %ompm@wlmcﬁxrm%yﬂem&y Whekyhk2-4AnoRypRenflydtapaiorsayde) et hyl ] cycl oh
exene 40 @ﬂB&Md‘ to.M9: 4-@213:4-ethylcyclohexyl)-[2-(4-n-propoxyphenyljethyllcyclohexene .
4-[2-(trans-4-n-hexyl cycl ohexyl)ethyl]-[2-(4-n-heXyl oxyphenyl)ethyl]cycl ohe

xene Exanple 5 Synt hesi s of

4- (trans-4-n-propyl cycl ohexyl)-[2-(3- quoro 4- n- propyl phenyl ) et hyl ] cycl ohex
ene [ Conmpound No. 46 121 (in the forrmula (laa], X11 = propyl and Y = F]:

In a nitrogen gas stream 30 ml of a THF sol ution containing 8.1 g of

2- (3 fluoro 4 n- propylphenyl)ethyl bron1de was added dropmnse at [er[] into

Y — gp—



azeot r\opy. The solution was then cooled to [err], and 50 mM of a 0.5 N

aqueous sodi um hydroxi de solutio of hept ane were added thereto,
foll owed by renoving a water Iayreﬁlﬁag\?qsgl‘ﬁ%} the solution was 13 EP O
410 756 Bl washed with 50 ml of a saturat ed sodi um chlori de sol ution three

times, andc&Mnmd Q8! 4QVRL- 4ar.a>rbwleyewﬁex F@ mxwﬁhﬁy@&t@yumh&@went rat ed.

The thus t Eamboast K ksilieds WASUPBFTRky-E@HS Dy BroMbRATCRARBERE COl UM by t he
use of a heghpoRl 86 kY afians-i-alpbayBdiokyIHR$4-i-progtixyghny)si@eyedlexdned g of white
crystal s weemppbikdaid) esl .4-(ifdne 44/ Icodidhakyl) edl(4 erpydbabienyiehgldy tisHakeae

recy yss al | Camgbuiic MoTH& 4kiesnanethgiojciobexyl)-Rrdin-bingoxyphengethyilsydohexeneler t 0 prepare
3.9 of t Renmbes Ne d7:ddingpedinthropiibyelobdxgificdah-b@yloypiteayethgcyddhexepe oduct was
confirnmed BgmpduiRl Nd=48: piirans-8-nbOtylcyclohd@iyl:-[2s(dmbutplipxyekedyilethylipgciphaxeig anpl e 1 was
ceffected efoapound Mfat‘r9=Z=((r®5"ﬂ1nwemtﬁcv4bhﬁxyd)*félwm pHdexyphea)pipyicyniobeiete used in
Exanpl e 5 ﬁmpwﬁirkaé@d (Fns - nézewwl%*va [FHucrblsmeneyathydeverieeder i vat i ve
~and 4-70t r afemeeurRd Nay 55 dofirangé eineseiphaxy @r(ﬁﬂemv@ewﬁhw f°5‘?3‘é’8? vm t h a

sui tabl e cE@PE?H@(%é?Ié (ﬁ%‘?‘ﬂ\?é’fqpv/'éycc’f‘%é'? BHY BRI "?"'Pf@ clo

N rapns-hn lcy -[2=(4- p nyethy!
(]:-(z)rzrp ounds Emw;;zﬂﬁwg éi 4-!r:5‘ns n-%é{ tylcjc )g( N-[2-(4- ntyloxmenyl)eth yclohexe ound No.

A %;&cﬁg el T mm*mm@:rcya
i%mﬁté §§>2'Eﬁ§£?é£§fﬂ A G I ALY 1 cycl ohexen

4 (t r ans 4C
e Conpoun nd &izw 0. 59: 4-(trans-4-n- pe Icyclohexyl)-[2-(4-n-hexyloxy henyﬁthyl]cyclohexene
4- (11 ans- 4ohngidhd/ NG ¥6: 4QREE W n nedyfey dioheky 24 Gr HxyIBR h )
Corrpougad No. 12

(trans E&g,ﬁuepsntyl cycl ohexyl)-[2-(3-fluoro-4-nethyl phenyl)ethyl]cycl ohexen
e fpound No. 126:
4- ('t r ans-S§nthesizaot Wiz rahsofreprypy)cydidhexyBethy kR (4eettiiphaiy hatydyeinhdxgret [DyrhjoonC N I8¢ x ene
Conpound (hithe fdrddia [1db],( + &nshylflandét Aiydicycl ohexyl )

-[ 2- (3=6f | uor o- 4- et hyl phenyl ) et hyl ] cycl ohexene 20 Conpound No. 128:

4- (t r ans- 4- Thesemp procedure oh mExbripld DwisHiipdtedoaxceptithatt2f-metigphehylisthihbrdmideciseshis x ene
Conpound Exemplel 20: was replaced with 2-(4-sthyiphenylethyl bromide and 4-(trans-4- n-propylcyclohexyl)-
4- (t r ans-Syclehexanenp| WCFP@?F@%W‘? Al rpm-4-ererivacheigriReyPPenRif IEs P gHERene
~ Conpound thasesirpg gompound.
4- (tra¥s- 4-9e-38it yI cycl ohexyl ) - [ 2- (3-f 1 uor o- 4- et hyl phenyl ) et hyl ] cycl ohexene

SMycloRéxBad 1 cycl ohexene

Conpound gg llgl
4-(trans xylcyclohexyl) [ 2- (3 quoro 4- ethylphenyl)ethyl]cyclohexene

g?gggﬂgﬂ el %r;é e’xa%)g c@%@@eﬁ ﬁé %yl;&h%ﬁetﬁyl rigromlde used in

[2-(t -4-n- loh
i “‘f § Bl RS LR LT e
ne s (in the formula [lab], X114 _= alkyl andY =
4-( t r ans 4c9m m MJ, @¥.ClLiplRxsd-dimbi clér%mfl)bﬂvlﬂf[Q'(Am&mﬂkfh@m&t@ﬁ]@fb)bhé@ﬁd“y| ] cycl ohex
ene Conmpouggm N3 B3: 4-[2-(trans-4-n-propylcyclohexyl)ethyl}-[2-(4-methylphenyl)ethylicyclohexene

4-{traps- 4canﬁtawh&m | gD @reNd-3-n-blyl€yBrofidxiARhon-2-( mpth@hehynbeniddablyé ] cycl ohexe
ne npoun@omisound B :65: 4-[2-(trans-4-n-pentylcyclohexyljethyl]-[2-(4-methylphenyi)ethyl]cyclohexene

4- (t r ans- 4 Cempophd Me |66 yttaps--2-hdxBlefclobexy iptrdiHE-@-uteihl ipieayijethy By tighekamy c| ohexene
Conmpound NEomfdidd No. 67: 4-[2-(trans-4-ethylcyclohexyl)ethyl]-[2-(4-ethylphenyl)ethyl]cyclohexene

4- ('t r ans- 4 Compauppiié. G9:citBieansy4-)-biitdcycBheiyiethyibl244-etbviphepethdlaydiohesehs/| ] cycl ohexe
ne 30 45 o@qnpmyij(N@Q #[2-grans-4-n-pentylcyclohexyl)ethyl]-[2- (4-ethylphenyl)ethyl]cyclohexene

4- (t r ans- 4CaAmpayng Ne e 4dRése)s-4-o Ew'(’@bf‘?xuwfﬁﬂ@(ﬂ-eﬁu't’ glehe¥pPe | cycl ohexen
e Corrpound Cmpoun_'[ Yo. 71: 4-[2-(trans-4-et ylcyclohexyl)ethyll-[2-(4-n-propylp! nyl)ethy ]cyclohexene

4- (t rans 4°ﬂm un P. (ggc“l'[ﬁ'l‘f@fl?f ) P:[]"El' oy Pgiylia-(50- B’ﬂ’f?éﬂ EJ’P( ﬁwlg‘?ﬁﬂyﬁz cycl ohexe

ne Co 4-[2-(irans-4 tylcyclohexyl)ethyl]-[2-(4-n-propy

- éz;;oangcﬂmw it B e .

e P SR BSOSy chesen

78 4-[2-(trans-4- cy lohe lyethyl]-[2-(4-n-butylphenyl)ethyl]cyclohexene
+(trags- 4'CBmEHu9cW v R ) D SOl R T 140 AR R BB RySohndnd ] Cyc! ohex
ene 35 50:. 4- [é—ét%ns 4-n-hexylcyclohexyl)ethyl}-[2-(4-n-butylphenyl)ethyllcyclohexene

4-(trans- 406 hahsmlqb@m -ethylcycidndid)ayiPr2de-Rpd@iibhiryRaimiclordxbng | cycl ohexe
ne Conpoun@omPound Hé :82: 4-[2-(trans-4-n-propylcyclohexyl)ethyl}-[2-(4-n-pentylphenyl)ethylicyclohexene '
4- (trans-4-n-pentyl cycl ohexyl)-[2-(3-fl uoro-4-n-pentyl phenyl)et hyl]cycl ohex
ene Conpound No. 145:

4-(trans-4-n- hexylcyclohexyl) [ 2-( 3- quoro 4-n-pentyl phenyl ) et hyl ] cycl ohexe
ne Conpound No. 146:

4- (trans-4-et hyl cycl ohexyl)-[2-(3-fluoro-4-n-hexyl phenyl)ethyl]cycl ohexene



Conmpoudnd No. 147:

4- (trans-4-n-propyl cycl ohexyl)-[2- n- hexylphenyl)ethyl]cyclohexe
ne 40 Compound No. 148: . (E%JJIHHS%[A

4- (trans-4-n-butyl cycl ohexyl)-[2-(3-fl uoro-4-n-hexyl phenyl ) et hyl ] cycl ohexen

e Conpound Nbmpddhd:No. 83: 4-[2-(trans-4-n-butylcyclohexylethyl]-[2-(4-n-pentylphenyl)ethylcyclohexene
4- (trans- 4- nedaBing| Noy 84: afpRrirls Menlpénif iByciohsi@netmyA-{a4-hexity eytiphylleydivhbiecy cl ohexe
ne Conmpound GdnpoddMo. 85: 4-[2-(trans-4-n-hexylcyclohexyl)ethyl]-[2-(4-n-pentyliphenylethyilcyclohexene
4- ('t r ans- 4- nedapsidasC 860 Bexthns-4fethylceldhbryDatigH142-@-nFrexwdhpiybetipl ¥ ystonaxbjec y c | ohexen
e The fd | ovgsnpoaaposm d42-wersd-raistpgicyrtexshdtnti-[2aie-heairhenybetvdicy clotfexpiee

fortdl a [ | aaGomploadeNonsy: ¢2-({rans-4a-dutyicyclehed/hathyl-[2=(4-MBxyipheyhpthdigyripheygne 151 :
4- (trans- 4- eGdmpogyidioode £ya-(rafsA=n@ntycypphexy RetyB{ o prihgyishereyelechex ene
Conpound No. Copund No. 90: 4-[2-(trans- -4-n-hexylcyclohexyljethyl]-[2-(4-n-hexyl phenyl ethyl]cyclohexene
4- (trans- 4- n-The wleg/eqmﬁ@,@ were [obtained whigioyese pPigsanked:Ry SrreRuadiERl ¥ eEliR X b Hexe
ne Conpd@nékegy ands

e ncmdcsfcz;oa%:fsm T e

e e B S IR e o
g; ({,\%&E:} 2:{29 (ﬁ]ﬁhex ?ﬁ;]h g-[&f‘gt etho &% enyl)e§ L clo rlee)ée;}ec | ohexen

4-(trans? %4- NG &E{ﬁ/

e 50 Oorrpg -[2-(trans-4-n-propy|cyclohexylethyl]-[2-(4- ethoxyphenyl)ethyl]cyclohexene
4-(trans-4-e oGr)ﬁC&oO m(i rans e &Méyél&{eﬁsn niiBexstRIRNy) kI cloRdereo hexene
Conpound No. g und No. 99: 4-[2-(trans-4-n-pentylcyclohexyl)ethyl]-[2-(4-ethoxyphenyl)ethyl]cyclohexene

4- (transp4- neghgemd b/ %wh&wén)s14{n2rrezyiﬁ:yélbﬂmn)&hﬂr[e{hahoymnmyétbmmphe]xeqecI ohexen
e Conpound Noempb@s No. 101: 4-[2-(trans-4-ethylcyclohexyl)ethyl-[2-(4-n-propoxyphenyljethyllcyclohexene

4- A ans- 4- NedmbolhdoNes hah ex/trins U2ri Py By dbbeghetyiid@puiponyhendietyliddgerahexene
Conpound No. cdRund No. 103: 4-[2-{irans-4-n-butylcyclohexyljethyl}-[2-(4-n-propoxyphenyl)ethyllcyclohexene

4- (trans- 4- negapound Ny ¢o4ohExrans-4inzbeiBicfclohedy et Mmﬂpmﬂwhs)l)éthmﬂbl?'@?&"@hexen
e Conpousmd NOompb6iit No. 105: 4-[2-(trans-4-n-hexylcyclohexyl)ethyl]-[2-(4-n- propoxyphenyl)ethyljcyclohexene

4- ('t r ans- 4- nCérepoyhdye 1@ é18ytransfathy Ry didheryhedhy-[ Bt tacielylsrdhsi ey Age T #eohexene
55 Conpoufempdund N 107: 4-[2-(trans-4-n- propylcyclohexyl)ethyl]-[2-(4-n- butyloxyphenyl)ethyl] yclohexene

4- (trans- 4- eCenyrosydic F@xﬁ?(ﬁ 34 "?”M%’d?hﬁxyﬁetwu 2@(}212‘3%‘2’ oxypﬁngﬁnﬂg‘f;t xene)hexen

e Oorrpound NGompognd No. 109: 4-[2-(trans- 4—n -pentylcyclohexyl)ethyl]-[

4- (trans¥4- nCHPRAYA é?%ﬁé%(&[?:f 4[r2he YICYPIphe ')St:} 2[ﬁ( en@ﬁmw%&ﬁw ﬁ'ﬁé\ajz(g%/cl ohe

xene Corrpounﬁ RN 111: 4-[2- -4-ethy yclohexy

r N 0 ohex n en e lohex
a-(t ggg;ojng"ﬂmz’sz R Ly o B R A e he O lebati] Ohex

114: 4- t S-4- ohex ethyl]- [2-(4n pentyloxyphenyl)ethyl clohexene
4- (trans;4-nod °§" ° %ggr Aocdlere % ﬁesey. o 3 42h- BB oK amsltm hdxeaec! ohe

xene 14 E ANPexyBGRVI1-[2-(4-n-hexyloxyphenylethylicyclohexene

4-(trans-4-nghe &M& 1 PR@XY hrhrisladr aayfcymem nyI RPN AhEN N EIBYtchepsd Ohex

ene Conpoundchip pourPRo. 118: 4-[2-(trans-4-n-butylcyclohexyl)ethyl]-[2-(4-n-hexyloxyphenyl)ethylicyclohexene

4 (t r ans- 4- eichypdudd N R e Y- trbrd=alr3pehiyld il Dexd hdtnyllggd- hensyyidrgomyhy))ehyilpyclobyeheo he x e
Conpognd WempoliRd No. 120: 4-[2-(trans-4-n- hexylcyclohexyl)ethyl] [2-(4-n-hexyloxyphenyl)ethyl]cyclohexene

4 (\'fans 4-n- propyl cycl ohexyl ) -[2-(3-fl uoro-4-n-butyl oxyphenyl)ethyl]cycl oh

exene Oorrpcaxamblé\b 168:

4- (trans-4-n-butyl cycl ohexyl)-[2-(3-fluoro-4-n-buty ong henx et hyl ] cycl ohe

xene 5 Syothgsisuet d-(NNos- 4heopylcyclohexyl)-[2-(3-fluoro-4-n-propylphenyljethylicyclohexene [Compound No.

4- (t r ans+s4-181 ﬂfemjﬂfm%ﬂ'@hényf yropg 208Y | ior o- 4- n- but yI oxyphenyl ) et hyl ] cycl oh

exene Conpound No. 170 0 mbof T e | vl

4- (trans-4-n- Hé‘x’y‘r% 935|555 $O E‘Q (@3 $91199-o40 ﬁ ﬂéﬁ&mesmff"l t%»@‘ he

xene Cor‘rpOLHﬁQ!“'%was ed dropwise’at 20° C'into a three-necked flas g of

4- (t rans 4 tra -propigg:,rﬁlohtzxyl)gy%tlgrfelyaar?c))ﬂg;%f? en a @t(y ((fjri%( E@é‘g z ntam 67

ene Oorrp I l d 50 ml f6Nh drochloyic acid and 50 Ioftlu were
4-(trans- 4_ _ so lﬁﬁ;:%spﬁof ?,TO%OQ);? ?w;]a{épll‘:ée? ih8" sé Yo aQXARHAE Wit ) 5B Y St aC‘V §l o
hexene Corrp s dlu oxrde er washing was continued until the aqueous solution had
4-(trans-4- él, E ol tfowag -dhad) oRE A biSs RBGHRM AN QLN driaVRénoh

uﬁ'ﬁ"lr %%(n}ftl
exene 104 of p-toluenesulfonic acid and 20 ml of toluene were added thereto, followed

4-(trans’4- tﬂ, lﬁ%ﬂbYJnQMQEﬁQQ&W houk. 2t (s firhd! Qr Qaidkm® pipe Way Lsvaytp hemyb Watehiomieaysl o
hexene ConmpLbdkdpyNahe dolfén was then cooled to 20°C, and 50 ml of a 0.5 N aqueous sodium hydroxide solution

4- (trans- 4-4w fsew loEheptatd) @ ladidefl 2reted; folldv@t By dertovipg A tvgteOyep dtaryhrt cthédn ydidtiory wéso h
exene Conmpound No. 176:

4- (trans-4-ethyl cycl ohexyl)-[2-(3-fl uoro;4-n-hexyl oxyphenyl ) et hyl ] cycl ohexe
ne Conpound No. 177:

4- (trans-4-n-propyl cycl ohexyl)-[2-(3-fl uoro-4-n-hexyl oxyphenyl ) et hyl ] cycl oh
exene Cbnpound No. 178:

_4 (trans -n- butylcyclohexyl) [2-(3- quoro 4-n- hexyloxyphenyl)ethyI]chIohe

o ~ - o A — e~



pound'No 181 (in the fornmula [lab], [err] = propyl and Y = F]: The sane
procedure as in Exanple 1 was eff t that

4- (trans-4-n-propyl cycl ohexyl) - cgﬁpg‘ﬂ%?gﬁgﬁe used in Exanple 5 was
replaced with 4-[2-(trans-4-n-propyl cycl ohexyl)ethyl]cycl ohexanone 26 and
t hen r eacasbd With 50 Zni( o8 -af datifiica- sbdilim [hioie! hgdhythbetifgd, ahd edh dad dvBCarRldfous
obt ai ni Ngndgheivthesuliite Gnd eofeeuRRd. Theanl ®afdd Bhieticharie fassed adolgR aadunife-gasiedp| e
1 was ef foolning by ethec @t oft 41 adptade (sAvent, daIbweddbyndigtiiatioy,| virleeby [7)5ed biywhitd Grystalsomdsde
used in Mobainpd. Ghd thue Sbinieql agsas wer furthersadrystaikes fdmue hephespivest anth thenidde in
derj vati vodeatecprepafe.q § pbihe desitechequipoyng| Thecherhieat yturltelnf itfecyeud ivax sonimeed kats
repl iced MIR.h a suitabl e et hyl cycl ohexanone derivative, thereby obtaining
the foll ow ng{ conmpounds (in the fornula [lab], [err] = alkyl and Y = F).

Conpound B@mplg 8o

4-[2-(trans-4- ethylc clohex I 2 3-fluoro-4-neth hen gethyl cycl
ohexen¥® CO g.as |n ampl cted except that 2-(3-flu ro n pro %yl henyl)sthyl
t. |

olz g;re% e ﬁ Whié?é ;%Fm e T T
G " K s %?"ﬁgiﬁ‘ DR A N RenaRoRERY1 ) et hy1 ] oy

5-4- | 3f -4-methylph thyllcyclol
4-[2-(tran -ﬁ&n@ﬁmyﬁ G ngbéiifﬁ,%ibyll o L oA BRI RBeRY ) et hyl ] c
ycl ohexene DO .4- 13 6-4-n-pentylcyclohexyl)-[2-(3-fluoro-4-methylphenyljethyllcyclohexene
4-12-(t ran%Ap&n@ﬁwb@n%m%mbmmﬁa iiﬁ(sﬁlﬁovéh%@!hﬁpfénﬂ%ﬁ\mébm%% )ethyl]cy
cl ohexene GompoaHiNo.No7: 41@hs-4- othylcyclohexyl) -[2-(3-fluoro-4-sthylphenyl)ethyllcyclohexene

4- [ 2- (4or aNTorpcaihdiMb.aYE: laqkemxy-hpebiiychbhdxi)-03-fluotdordinyibhé&iyamyndenydxemt hyl ] cycl o
hexene Comgoripaind\No. 128 8:(trans-4-n-butylcyclohexyl)-[2-(3-fluoro-4-ethylphenyl)ethyllcyclohexene

4- [*Z- ('t r anCoripoungh Ne J90: dyticdnshrepyityietilexyi-P-23-ifudrof4tathyipberghetityllaybiptesengl ) et hyl ] cy
- cl ohexene £0ompoundC8erpdU AtdtraNer4-n-hBFIicyclohexyl)-{2-(3-fluoro-4-ethylphenyl)ethyl]cyclohexene

4- [ 2- ( t r an©ompaynd Ne.yIBL yetranbrd-zihyIGustohgxyI}-R{(BHYoR-41- pwpdrhéndipthyllcydinbenehg et hyl ] cyc
| ohexetfe CEaperyndiNNJ 33: #gigans-4-n-butylcyclohexyl)-[2-(3-fluoro-4-n-propylphenyl)ethyljcyclohexene

4-12-(t ran§ompwn¢9l§m1 yieangrhrasegt '@Fh@ﬁx 2?‘23 f(usmﬁrw‘mlphené'@qﬂyﬂﬁyh'ehmwet hyl ] cy

cl ohexene ml]Ho : 4tepps-4-n-hexy cyclohexy -(3-fluoro-4-n- propylphenyl)ethyl]cyclohexene

4-[2-(t ran§°’1!9‘%‘"‘l'1§5{‘)7P‘i:ﬂéﬁﬁﬁé)‘?&*ﬂ"?yéw@‘y L2}(‘2ﬂ ro:41-brbinhenyDel )Jethylleye
| ohexene Nd thans 4-n-propylcyclohexyl-[2-(3-fluoro-4-n-butylphenyl)et yI] ycloh Xene

4-[2- (¥ran? P‘?é‘[’ g| e R L ARRI,) ex vt 1 ey
cl ohexene 4“_;’9'“' noire s U?fo;n bl:yp e |<)ath Ieye e>;ne

[ %g °“"3)H§q ok rﬁ&gg@ﬁ.ﬁ: THIEECEBISERE ) ety
cycl ohexen

4-[2- (Jf anfipdird RO q;( ngw%x 0 [212 2n ?Jﬂ"yifﬁ%fgﬁ%gﬁﬂ‘r‘{a%’ﬂ peneyl ) et hyl

] - cyclo e)éﬁﬂﬁoug@m?quﬂ (trans-MA-pentyidy2 hexyl -[2-(3-fluoro-4-n-pentylphenyl)ethyllcyclohexene
4-[2-(tr an%bﬁ'npcﬂm@ﬁ&Mh@MQﬂréﬂQ%%be%%Bﬁleﬂyt) 23 idord-b-HBERISHRRBRIRYAIRBRRY | ) et hyl ]

- cycl ohex&ampdurirRe.uas 4ldeans-4-3@yicyclohexyl)-[2-(3-fluoro-4-n-hexylphenylethyljcyclohexene

4- [ 2- ('t r anTorpdtihdd Mb.AYT: l4qF@ 3y el vclondady-[233-fidotoar dhedtyishe bty iRioAwtehet hyl ] cyc

| ohexeme 5@ompout) NpaUS d-(iNDs-4-hBidtylcyclohexyl)-[2-(3-fluoro-4-n-hexylphenyl)ethyllcyclohexene

4- ['Z- ( t r anSorhpaungh No pyé: dyticdneirespyityieclalebg)-R23-fuBrof4rderyphédnyiiethyikeydopbrens/ | ) et hyl ]

cycl ohexen @omup@ No d 50d-(irah§-8-n-hexylcyclohexyl)-[2-(3-fluoro-4-n-hexylphenyl)ethyllcyclohexene

4- [ 2- (t r ansTuap fallaying yompaihdshwsy lohtaipddywiich] pe (eRrepdniedrhy-the forminila [ldap vkengin Xet Ayl | ¢

ycl ohexerfkogoamgdund- No. 199:

4-12-(tr an§9mp?\m‘bﬁ'ﬁt1§1 éﬂﬁ“ﬁ'ﬁ@w{: @f‘ - (?2 ofozt-metorsyrRhenylefbyligyclp ‘P‘ﬁ'@h yl)ethyl]

~(trap n propylcyclo exyl) uoro -4-methoxyphenyl)ethyl]cyclohexene

Lo
e ?Sﬂgfgmﬁﬁw Vekis wvfng mg; S peesohon e }713’1"@333" Jethyi]c

y cl ohexene g@ n:pe uoro-4- methoxypheny

Cor ouf rans-4- T h exy. -fl th n
4- [ 2- (Eor ansgs %poL g:é? Clg g(z-guorj tfg(jyp%\?gﬁfl)eq ﬁ{hyﬂ exen 7et hyl ] cy
cl ohexene mpoun E’IHQM tra O| iu o -4-gthoxypheny gleth exeneI
12 (4 f ancolpddnb @yq'(pc ?iv X s e R ey oRBBRY ! ) et hyl T ¢
ycl ohexene SI 1 4-n- pen lcyclohe l) [2 -fluoro-4-ethoxyphenyl)ethyl]cyclohexe
4- [ 2- (L1 anganabii M e I4 mwn%e; bdrekyR émnsrmfaox«}paanmml M aeRKL) et hyl ] cy

cl ohexgne Gampandio.Ne hs-4-ethylcyclohexyl)-[2 (3 -fluoro-4-n-propoxyphenyl)ethylicyciohexene

4-12-(t ran%ompaﬁ@wl1eml<m§xw Ry Blohe ReolB ol SrosbesbrBriIERRRASbIet Ny | ] C
ycl ohexene Compguadi N6l 188 .4-(24)5 4-n-butylcyclohexyl)-[2-(3-fluoro-4-n-propoxyphenyl)ethyl]eyclohexene

4- [ 2- (t r anTompduad Mb.cg< l4ainmx-¢n)peitfigiciohdxi)- @3- fidotvairreprdporyphengheiyiidyeroyexeret hyl | cy
cl ohexene 15 EP 0 410 756 Bl Conpound No. 206:

4-12-(trans-4-ethyl cycl ohexyl )et hyl ] -[2- (3-fluoro-4-n-hexyl phenyl)ethyl]cyc
| ohexene Conpound No.

4-[2-(trans-4-n- propylcyclohexyl)ethyl] [ 2-(3- quoro 4- n- hexyl phenyl ) et hyl ]
~ - cycl ohexene



Conmpound No. 208:

4-[2-(trans-4-n- butylcyclohexyl)eth | uor o- 4- n- hexyl phenyl )ethyl]c
ycl ohexene 5 Conmpound %b 4L|87é6331;

4-[2-(trans-4-n-pentyl cycl ohexyl yethyl]-[2-(3-fluoro-4-n-hexyl phenyl)ethyl]
- cycl ohexengofsididNG) d6dNa-(tradd Bn-hexylcyclohexyl)-[2-(3-fluoro-4-n-propoxyphenyhethyljcyclohexene

4- [ 2- (tr ans- éofpddRKNo. a5E h@haxy-bihedyorhdyif 241 okl drasugiotyphedyothiiiplepmexbieet hyl |
ycl ohexene Tigemicahd RsVi16T 4GEAPO--DEBYINEIBIRXAHD-6-Tved-MdbuGioxyaers)dtiafcyephsxbmd by
t he fornul a EbragpundRe res: A-(tfaas-4-h-batylalclobasyl)-@As ivéro=-FbutylddyphenyJathgijoytivtexblia 211:
4-[ 2- (t r ans- Cerapdoyd Ny 0bD heays-J-a-pbnnlidvelpidxglid2-{3-fnomn d-ndoutyivkypbeny Pettetisyciplexéngl | cyc
| oheXene ConBonprdnd NMNA70: 4-(th$4-n-hexylcyclohexyl)-[2-(3-fluoro-4-n-butyloxyphenyl)ethyllcyclohexene

4- [ 2- (t r ans- fompqundg: 1€ diltzhe4ythylevclalexyl)-[R28-fugof4nmeniglodphesyliethviiqybieheyenpet hyl |
- cycl ohexenéomwbm d72: 4-(trgps-4-n-prppgeyclohexyl)-[2-(3-fluoro-4-n-pentyloxyphenyl)ethyljcyclochexene

[ 2- (trans- ompaypd d%% Mrans %ajp@v'WIOPQX[/'ileg%ﬂtforOcMrEﬁnm%@bmW@/ﬁ iohexeneny | | -

| ohex®ne Qsmpoun pentylcyglghexyl)-[2-(3-fluoro-4-n-pentyloxyphenyl I]cyclohexene

2-(11ans- A Fz"ézf&“@ﬁ%@f e .@ S ey e R T 1

ycl ohexen °’C?J'1”’ 4-(ifggs-4-oth

Vi
AR i bR S e R

c
[
o
y%lohex%ne
e
[
I

4-
cy
4-

eqe
i B ey T D

4-
c
4
ohexene 20 npoun
4-
y
4-

. F’

2-(t ran%xgm,;pepropyl cycI ohexyl yethyl]-[2-(3-fluoro-4-ethoxyphenyl)ethyl]c
cl ohexene Tomnmpound No. 218:

[ 2- (t r anssyfinessbbrt yhacorslsatnasipybpidisslybetlyd4-@-ilidre &h rofyisHehymstiniopdnbrers gdn-cy
cl ghexene (@auRamNbNB1NA theddBhula [lab], Xi1 = propyland Y = F:
4-*2< (trans-4-n-pentyl cycl ohexyl )ethyl]-[2-(3-fluoro-4-ethoxyphenyl)ethyl]c
ycl ohexene Comngosuné: ploceddd0as in Example 1 was effected except that 4-(trans-4-n-propylicyclohexyl)-
4-[ 2- (t r anydchexanensysed/ inl Extrey b wat replaped] viith (43 2-{ttan4-0-prédpyidty HoheyyiatbyiiehJlahpraydne c y
cl ohexenss @nqm\gmwdctecbmthzag -fluoro-4-n-propylphenylethyl bromide, thereby obtaining the desired compound.
4-[2-(trans-4-ethyl cycl ohexyl)ethyl]-[2-(3-fluoro-4-n-propoxyphenyl)ethyl]c
ycI ohexene MCorrpound No. 222:

Tyl el B e el el U s i S
| B
()

4_ L2 (1 g”;“gf}'ﬁ? if?ﬁ viviCaibinigiesm e et A g
412 (trans B hD 'ﬂ?/ tra P§t” 5?393{ Ve aThl ar'n%'hylp%n% BRS¢ Y

85 hyll-[2-(3 ﬂuo meth ot clohex

(2 (10 ns- LRRRACHY qgf' i rﬁ J°Lo 1)L B R B R BT |

- cycl ohexeggmSHPRYNES: 4-[2-N9hns-4-n-gepBicyciohexyljethyll-2-(3-fluoro-4-methyl henyl)ethyl]cy Iohexene
412" (11 ans- Coggdakd Rl Sbe b hlsal ¥ @ﬁ&% ol WIS orc- Rty ER S RRRBMohése | ]

- cycl ohexeneompound N&ABR QYN Grans- Exyhethyl] [2 3-fluoro- 4-ethylphenyl)ethyl]cyclohexene

4-[ 2- (trans- ¢oRpRh@RY. 163 Qlpfe- r)-ﬁ’bpzﬂéwlohbgﬂ)ét%ﬂ] [2-t3Q1u6ro4-othy BhtnyljeBy R OISR €1 h

yl ]i.- .cycloohexempouhd® N Q8% d-[2- (trdig-4-n-RFcyclohexylethyl]-[2-(3-fluoro-4-ethylphenyl)ethylicyclohexene

4- [Y(t r ans- Gompdand Mbd.AYE l4gh@xystdrepdniylc)cidhdey(@hyiift21@Fioerd-4-athiaphieyypthylfrhedhgkehet hy

| ]- cycl ohex€nmpdiotrideund 4-{2-{Nans-4-12&Bylcyclohexyljethyl]-[2-(3-fluoro-4-ethyiphenyl)ethyllcyclohexene

4- [ 2- (t r ans- Lompquad Ng.|183; diidirensyt-gtieichigiéhpxyf)&thy1F2-{3Hfluop-d-ndrapylplenyiletigljquticheydny et h

yl]- 40 C yonpdvask Moy d ST diptyansc-n-butideyclot@@ethyl]-[2-(3-fluoro-4-n-propylphenyl)ethyljcyclohexene

4-[ 2- (tr&ns- Sompayasy| bg-cl dﬁ@xyl"ﬁ%ﬂ'ﬁ%“]’“ pepty(cacidhexybetal A 2-R-flyero-inaxapyiRkanyllethuli-hy

11- cycl ohexéYﬂ'?h%H‘i)ound No.

4-[2-(trans- E— cyé‘PoheWi ) et Pry(Vﬁ"s froheylorsienengeta - galergrasprmierapyetyy |

] - cycl ohexeff¥oqgene

g ﬁﬁﬁg’%ﬁ? b e SR O

y pound No. 198: 4-[2- (trans-4 n- butylcyclohexyl)ethyl] [2 (3-fluoro-4-n-butylphenyl)ethyllcyclohexene
Compound No. 199: 4-{2-(trans-4-n-pentylcyciohexyl)ethyl]-[2-(3-fluoro-4-n-butylphenyl)ethyljcyclohexene
Compound No. 200: 4-[2-(trans-4-n-hexylcyclohexyl)ethyl}-[2-(3-fluoro-4-n-butylphenyl)ethylicyclohexene
Compound No. 201: 4-[2-(trans-4-ethylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentylphenyl)ethyl]cyclohexsne
&5 Compound No. 202: 4-[2-(trans-n-propylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentylphenyl)sthyllcyclohexene
Compound No. 203: 4-{2-(trans-n-butylcyclohexyl)ethyl]}-[2-(3-fluoro-4-n-pentylphenyl)ethyllcyclohexene
Compound No. 204: 4-[2-(trans-n-pentylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentylphenyl)ethyllcyclohexene
Compound No. 205: 4-[2-(trans-n-hexylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentylphenyl)ethyllcyclohexene
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éorrpoﬁnd No. 233:

[ 2- (trans-4-n-butyl cycl ohexyl )eggfuw[ﬁs g?f fl uor o- 4- n- pent yl oxyphenyl )eth
cycl ohexene Conpound
2-(t rans-4- n- pentyl cycl ohexyl )ethyl]-[2-(3-fluoro-4-n-pentyl oxyphenyl) et
]- Coféin® RE 008 &[S ARIRALARY oy cIBiRxyl)etRA T 2-(3-fluoro-4-n-hexylphenyl)ethyllcyclohexene
2-( t r ans:oﬁhpamm exyoCy Chazh exytz)(ﬁanbyln]prc{p%cx(c%héxwafyt}fzd(smud@@nﬁ-uéwummw) eth

cycl olgiseenéonpound No.
2- ('t r anCorhpaindh ib.2PE [4eraoanys- @-@bdwdy]:lelfeRyIXefolf [2yBiiorod-rhdrgphghylatipjopoiofibxend hyl |

cl ehex ©ampdahd NGonpaugnd 4-[2Nwans-42éntylcyclohexyl)ethyll-{2-(3-fluoro-4-n-hexylphenyl)ethyl}-
[ 2= (t r ansydehexepe opyl cycl ohexyl ) et hyl ] -[ 2- (3-fl uor o- 4- n- hexyl oxyphenyl ) eth
]- cycl o l¢empevad @Or?ﬂ@i Urigtranspn-hexgi@@lohexyl)ethyl]-[2-(3-fluoro-4-n-hexylphenyl)ethylicyclohexene
[2-(tr ansMﬁ“%@S;FP@WPWPB@QeHWh]Ch DNEES(@V?SPEF@# by the rfP"H@%Wde?fﬁe Myl Fet hy
- cycl ke F. 410 7
0 JsJe1¥])] tr ]_[ -flupr, thoxyph

][2 (t ran§°w ‘H’ g)é‘ﬁt I é‘)f%F 6 Cé? TYZ iﬁ* F'Padr"e?ha? W m%}woxyp ;B'I'?é?f? )eth
[

4-
yl']-
4- |
hyl
4- |
yl']-
4[
4
y
4

I
]
|- cycl 0 (t ans; cyclohexyl)ethyl]-[2-(3-fluoro-4- nyl)ethyl]-

4
y e
|4] Zcillergﬂg Q&S:e%%x %f:%ggexxt%( ny, éﬂbg{-;y%ycgo%exy‘)é{hylﬁz-é Mo bR Yhmal g et hy

4-(traps- 4@?92%52’ LRyl ahgxylyys {xr%ns({l -rﬂT&B{;{cﬁ’o‘%E&&B&m%@m&r&iﬂeﬁfﬂ%ﬁ%ﬁmgu-same

[ Conpound loh (rn the for

procedure %ﬁmb&hn@xam' € dis\asy, Eﬂtﬁaﬁ%ﬁﬂe@?&faﬁ‘&kxyﬁ QR [Z?(B(flﬂorm% RJP Ylie}h?ﬁ -yl

brom de usegadhg(el%(arrpl e 1 was repl aced 4 f'l'uor ophenyl) br om de

and then regmpdda Wb.toe: 4-4- e SetifyichcibeRM¥thyi- [E-YE BB 6oXyp MRl Pj@aaréﬁenel n

or der 0 oOlgompdind RE 20R A[2-@enCORPEBIRSclondkyBeth a3 fiuard d-ethoRyphdn@lieinlylicyBlotiaxeheP | €
0, The san®ompateHolr2es: ag2-{tansEX@BIG cldha@sthAf- B el @d-4anrypherdyifaiyllcyclohexens

2 - f | uor cpinpouyd Ne 2y l4-[Hrans-HeparsegclshexyBatampl-a-florsaethtapheagiRthydytibhegens

sui t abl e f [Campapdh 80\\PP@ t4H3x{tralir ovhedtgcyd ohdxylgthy - E2- (B fitbrodd-¢ihaxgamsnyethiylJoyciopasene 20

cycl ohexyl Yompduoh Be. 280 Ad2-ass-4-aplcaderexpisthyil-[2-(3Sfluprb et propoxyphanhiisttatinytichexsne

deri va#si ve Compound delo. t 0228ht dil(ratset-T-rrbiybvelohgxydehytider(Scfigoro4m-prdpexyblasnpiisthall-

[lac], Y =cygjehe@mpound No. 242:

4-(trans- 4%?9\'9‘1’ cyte-o0h&z3y| ) H{2Kirgns- 4‘f"|'WEYMM?W&WT@HP@'%WCW@R’QR@"M%Und

No. 243: 4"@‘}“%@9 4- et hg/l cycl ohexyl)-[ 2-(4-fl uorophenyl )et hyl ] cycl ohexene

Conpound mgq_m 4- [2-(trans -4-n-pentylcyclohexylethyl]-[2-(3-fluoro-4-n-propoxyphenyl)ethyl]-

1
éo%gﬁ?:z ﬁkgcﬁ: oaﬁgy? CMC| Ohg y! )[2 (trang ﬂ nf |e>%3|/ cyc exyﬂgt}n)lﬁ& Pinyulro- % p?or;])gxypﬁenylgeiyl]-

clohe
?el(‘ : i agﬁ d4 ((:,}' % “J:e }/L flxgo%%ﬁ yld)lwf\%(g’an%}be{hy cyclo%gxysle%ll])[f {3 QMOI’A %%Lt?lggéﬁen%)emyﬁ'
ﬁb( t rZZ%S 4 um.xu%xraﬁ l %%th-lf ([r%s-(44\ Jréplg’m/’c%%péﬁly ]% @MILJrg ¥-ﬁ lb&pl%ﬁﬁk%ylgﬁiwound
cyclohexene
4- (trans- 4-compRRd Y Ry Cl ee Xyl prdratis-bAll RIRBYFMAN £ M6 % DLOBEBRARethyl-
cyclohexene
Compound No. 229: 4-[2-(trans—4-n-pentyIcyclohexyI)ethyl]-[2-(3-ﬂuoro-4-n-butyloxyphenyl)ethyl]-
\J 40 cyclohexene _
Compound No. 230:  4-[2-{irans-4-n-hexylcyclohexyl)ethyl]-{2-(3-fluoro-4-n-butyloxyphenyl)ethyl]-

cyclohexene
Compound No. 231:  4-[2-(trans-4-ethylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentyloxyphenyl)ethyl]-
cyclohexene
45 Compound No. 232: 4-[2-(trans-4-n-propylcyclohexyl)ethyl]-{2~(3-fluoro-4-n-pentyloxyphenyl)ethyl}-
cyclohexene
Compound No. 233: 4-[2-(trans-4-n-butylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentyloxyphenyliethyl]-
cyclohexene
Compound No. 234: 4-[2-(frans-4-n-pentylcyclohexyl)ethyl]H{2-(3-fluoro-4-n-pentyloxyphenyl)ethyl]-
50 cyclohexene '
Compound No. 235 4-[2-(trans-4-n-hexylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-pentyloxyphenyl)ethyl]-
cyclohexene
Compound No. 236: 4-[2-(trans-4-ethylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-hexyloxyphenyl)ethyi}-
cyclohexene
85 Compound No. 237: 4-[2-{trans-4-n-propylcyclohexyl)ethyi]-[2-(3-fluoro-4-n-hexyloxyphenyl)sthyl}-
cyclohexene
Compound No. 238:  4-[2-(irans-4-n-butylcyclohexyl)ethyl]-[2-(3-fluoro-4-n-hexyloxyphenyl)ethyl}-
cyclohexene
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clp. [err] 30 Conpound No. 248:

4-(trans-4-n-octyl cycl ohexyl)-[2-( P(%hj %e‘nyl ) et hyl ] cycl ohexene Conpound
No. 249: 4-(trans-4-n-nonyl cycl ohexyl 1?’2-%? fl uorophenyl ) et hyl ] cycl ohexene
Compound No. 250:

4- (trans-4- %ﬁﬁfﬁ'ﬁ;y Rb.0NS%Y | )id-Grakeri- béae,rcmmemétamt[flwlfmwnmb@mmerwbahyu-
follow ng c wer e obtained which were represented by the formula
[I'ac] wher ei ghmpoandF: N&O MR Nd4-fQirand-a-hhexylcyclohexylethyl-{2-(3-fluoro-4-n-hexyloxyphenyllethyl]-
4-(trans-4- I’@wax&%d ohexyl)-[2-(3, 4-di fl uorophenyl ) et hyl]cycl ohexene 35
Conpounds No. 252

4- (\t~r ans- 4Eg§¢da,)élg:ycl ohexyl)-[2-(3, 4-di fl uorophenyl) et hyl ] cycl ohexene m p.
[err] and clp. [err] Conpound No. 253:

4-(trans- 4smﬂpe|snsp§/+(1rynsl-4ahmwllcyck§@xyﬂ)32-(4 fdgrérhenydesmiiexsiphexeteigpmroped i 24kfthe
m.p. [err] faemda BdchY § 8rend RCGoppiind No. 254:

4-(transe4-n-butyl cycl ohexyl 2-(3,4-difluorophenyl)eth cl ohexene 40
Cogr-pound No. Ths §e¥me g'ocedure asy in )Exa[mple(1 was effected except that 2}(4 ethyl%elyl)gthyl gromzfde usedé%n

4-(trans- 4 Exmeint Y JeolEtcl 4 (oo %he'n/')ﬁ'i‘\ﬁ PeBYIsARE A radeted R P B dsrereyr
m}(:) [efr] ‘%ﬁ’ﬂﬂe’w)‘fy"b exgnpne V‘ b r?t Rydhe desited °°mp°8q? Rl §

4- (trans- 4- n-PBA[ P eV ) - [ 2- (3, 4-di f1 uor ophenyl ) et hyl ] cycl ohexene
Conmpound®

257
4-(trans- T%ﬁ—"ﬁﬁigw cycl ohexyl )-[2- (3, 4-di fl uor ophenyl ) et hyl ] cycl ohexene

Corrpound No. g%a ro re as jn Example 1 was effected except that 2-(4-fluorophenyl)ethyl bromide used in
4- (tr ans- 4 0T CTORE I T Bl 3o Aucirhr R OPHEHMD BVEN ] P CA- @R #RF R0
Conpoundzo cl I)cyclohexanone was replaced with a suitable cyclohexanone derivative, in order to obtain the
4- (trans- 4x8iew YindORENRY fomie2tab By 4- |l f | uor ophenyl ) et hyl ] cycl ohexene

Co und No. g und No. 242: 4-(trans-4-methylcyclohexyl)-[2-(4-fluorophenyl)ethyllcyclohexene

4- (t r ans- 4- ncaREMhENS b @xishs-4-bRyldyBiorbxyj[BLatfubopteeypin)ikydigpbiecy c| ohexene
Exanpl e 11 5@omgoyid W& 244 4@fans-4-n-butylcyclohexyl)-[2-(4-fluorophenyljethyllcyclohexene

4-[ 2- (t r@ns- Sompopidipy Lesy edtahesy-bdratidypibiexyfid2-(4wbrbprenybipthdlaydiohestens/| ] cycl ohexen
e [ Conpound No.m.281°¢emi ddedf®rnula [lad], Y = H and R = n-propyl): The
same proceduCempsnd Ko. B4@ flitaes-4-n-heglcediohexyd @d%wmnquﬂyﬂcvc'omxene

4- (trans- 4- nCpnrguyd By Efo Hétm-j o- hWﬁqV@M@r{@rﬁé‘Uefglélﬂn\{')ﬂthél‘%\éﬁ'PbP’@mQ was

repl aced with 4g 20C€r ans- 4- n- propyl cycl ohexyl ) et h cI ohexanone 55 and

t hen rea®t ed Compayndiy. 24§: Fl@@f‘ﬁﬂ)’héﬁw l@%‘l W mtﬂ‘f’%’ﬁpﬂ e dehe et"8 obtain the

desi red conp&eepund Ho. 249: glirans-7r y %yﬁ%ex Pocedure as in

Exanpl e 1 vva§°'@'?‘1“é‘&‘c‘“é85‘é>‘3”é f“’f“ﬁ' V'C&C'%:’ "y :*’ ':E‘[( ohexuveL hy! 1-
E ffexene

cycl ohexanone! ;é resem

lohexy! ifluo
et hyl cycl ohe B'HB"r'l'Bd é‘ér‘;gg a"%_4 ° g LEA FE
2-(4-fl uf?rop (tran54e cyc E&H 5'2 (§ yl]cly c‘fhe)éev?ﬁeng conpounds
(in the for ) .%E}A REbxNRr2- 2P difiuorophenyljethylicycloh
4-1 2- (trans%qﬁ;{ cCa\fg ,§’7“x¥|4)" ﬂé [Zw&(f uo”r°{?8h°é“r'n§7| )yécty%gj/lei(eg;cl ohexene
Conpound No und No. 254: 4-(trans-4-n-butylcyclohexyl)-[2-(3,4-difluorophenyl)ethylcyclohexene
4-[2- (11 NS Eobiinh R GO NRNAL N AToBL
Conpdund No. 264p.13°C and clp. 81°C
4- [ 2- (t r ans- fofpdivd Nb.2EE l4air@x-wnhetyitydidheyB-{2-B4dfluaomphviietinliFeiohgeiecy C ohexene
10 - Conpoumdmplund R6.257: 4-(trans-4-n-heptylcyclohexyl)-[2-(3,4-difluorophenyl)ethyl]cyclohexene
4- [ 2- ('t r ans- Comp@ad Ny 25§.cH(pdnexyptopicyrjohdxy])-2- (@ A-difllarephenybrtyli¢yrlehengne] cycl ohexen
e Conpoumd N&omB@Gd No. 259: 4-(trans-4-n-nonylcyclohexyl)-[2-(3, 4-d|fluorophenyl)ethyI]cyclohexene
4- [ 2- (t r ans- Sompdyast Yib.APe:| 4dimarnideerinytiphery-12-@.4dfyerPRiSmERNY PSP e y c| ohexene
Compound No. 267: .
4-12-(t ransEﬂB‘.e_mspt yl cycl ohexyl ) et hyl ]-[2- (4-fl uorophenyl)ethyl]cycl ohexen
e Conpound
4-[2-(tr %sswthﬁs'%ef ?@%wyﬂﬁﬂﬁyew 4P eBR LYY S LPHRT | LCoE I Xene
Conpound No2814g#we formula flad] an
o (s 4 T8 § Q&é AN SLANE li- L& Claclsh UEQRNRRYA-SHIM-I oyl e e

vebRex{ififd 4 annpbenyiehelidasidtetsns | ohexene

'S hex Nethyl]cyclohexanone

i - lcycloh
4-12- (t r@zPSan o U e R RSN o (b B ED ek & Eafph ! Ohexene
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The foll owi ng compounds were obtai ned which were represented by the fornul a
[lad] wherein Y = F. Conpound No. ngw%ﬁgﬁ(trans-& : '
met hyl cycl ohexyl )ethyl ]-[2-(3,4-ditluorophenyl)ethyl]cycl ohexene Conpound
No. 272: o
4-12-(tr anamde €2 hyl cycl ohexyl )ethyl]-[2-(3, 4-di fl uorophenyl)ethyl]cycl ohexe
ne Conpound No. 273:
4- [ 2- ('t r ans THy samprpeqeyduty/adl io iteacyle) £wvimyditbetdRextébt thatlé-f2H (rans-dpteeanyitycishéxyethyilc| oh
exene 20 cyclohexanomepusefl &1 Eamakad 1o¥ap repfaeed YithGosrijgim elthyigyclolRanone derivative and then
4- [ 2- ( t5r amsoted-with[RityiliagrbbroNeiny blosidayin] ordep 1q chtain thie fiellown® pivenRayids &ip R PERE ohe
xene—~ Conpliadh¥ s\H)- 275: _ '
4-[2-(t ransﬁompwnﬂé'ﬁfgﬁi etenekypindevaiohexupivii-G-(4iugrophenyie 'ﬂ%?’%?eé'f’ hyl ] cycl oh
exene Oonp(ﬁgmom No2pg;- [2—(trans-4-ethy|c3|/clohexyI)eI {rl\]E -[(24-2110rophenyl)elthyl cyclo'*lexenen

- - 0] (7% - 747n- exylstl A4 P
jeLg (C&mt rag&ﬁﬁ%ﬁ%%ﬁﬁiﬁﬁ%ﬁ%ﬂw ﬂhel;get 3%1-[12‘-(4— ﬁogﬁiﬁﬁéﬁ%ﬂ?ﬂ}hﬁeﬁy ' Tcycl ohe

4-[2-(tr an%gwpﬂ’-"g t 301&{@%2@2@12RZC§’Sﬁﬁﬁ’fﬁé‘fﬁaﬁﬁéfﬂﬁﬁﬁﬁ@ﬁ‘ﬁ?@rﬁﬂ%@ﬁfﬁ%ﬁ‘y' Jcyel oh

exene 25

R e T o
( . » 4~ Z2-(Trans-4-N- C G -1Z2-(4-1iuoropnenyl)e 'oneX
4+ 2- (1 ans B AN L AT ER e G e lophodbidb) HORARMELNG Wbty 10w C1 Ohe

xene Conpoudy potihd N6C271: 4-[2-(trans-4- methylcyclohexyl)ethyl]-[2-(3,4-difluorophenyl)ethyllcyclohexene

4- [ 2- (t r ansgofhiphind NoY278 YA L ARAX ¥-bth@dyisheyilofyif-13:(H4-Bfifoldprenpirgiytipiakdng| | cycl ohe
xene Exanpl@mbeund Wo 81430 %tahs-Bh-propylcyclohexylethyll-[2-(3,4-difluorophenyl)ethyllcyclohexene

4-n- prepy! - [ 2mipAsodeichmy yphanyl) et hyl ] cycl ohexene [ Conpound No. 281 (in the
formul a [| acompodn@No] 272: 4-[editrahs-&ntutiRcyeiohexyispnyl]-PH@.4-sifleopbeny Dastiileyelobeserien

Exéﬁepl e 1 veampednt &bt 27d: 42 (eaps-4-b-hatlyl@elpubxyhethyiyRihredifuojoghanyllethlicyeithgeenased i n
.35 Exanpl e Compasid Nepd7aceld-(tvans-#rn-Rexytyainbexybetiyiitie@ydifieerpghenyiettiticysioheiane

4= (trans- 4-Gomppud Noca7e] lfrdirens-3-n-henprdvolnex it 2k diflusppaneipthyjlaypjohexene

4- n- pr epy| cSooipoimd NanTiet-i2ilrangf-theptylexsiobtyy itwil-2H@4+-dilugrepbenybedivieygiabp e anpl e
14 40 wpsum@lop??@z:"elaxﬁtraes-érg-nPrw'CEM@m)@hm-lwﬁdéwwwewkgﬁ“e@%t

2- (4- met hy| GameayndNet 2601 4-Brits-tra-deryicyeighpxyEstying-© 4ifliprerheryhPtid Sy PISRPYeRe o

sui t abl e phenetyl brom de derivative and 4-(trans-4-n-propyl cycl ohexyl) -
cycl ohexaEﬁﬂ!Q_\lé'e s replaced wth a suitable cycl ohexanone derivative, in

order b gbtai.n jhe fol | owi ng coppounds (in th [ [ =
al koxy) . %%;ng*gﬁ;%‘ﬂ%%@@ﬁ?% Y IE@W?%Q oy ‘%1"8 %)ﬁfg)ny ?%téﬁfllﬁ}' g?c’?%%x[gﬁ]é 45
Conmpound . 23R hTBu shiAl -[ 2- (4- met hoxyphenyl ) et hyl ] cycl ohexene Conpound
No. 284: 4-ngpent vl oddid & iRLAMMRIE Wl llebt tha SXOMEMAINE ORI BidMide Nebd i85
h r r i
4-n-hexyl ‘%’ ig‘l nﬁés?] RN e [ QLHM«JhJ, Yieh BN E BBmfde Nana U Grahv4-n-gr8§iicyclohexyl)-
4-n-hept yye ﬁé{(ﬁrﬁ’bﬁ%&@ﬁﬁ%@@%ﬂy*—a-ﬁ%m& IEEGANME MBNRr R BRRA tHatehRd cahfipbund.
4-n-octyl -T2- (4- met hoxyphenyl ) et hyl J cycl ohexene so Conmpound No. 288:
4-n-nony| ghadpledamet hoxyphenyl ) et hyl ] cycl ohexene Conpound No. 289:
4- n-decyl =T Z-T74- et hoxyphenyl ) et hyl ] cycl ohexene Conpound No. 290:
4- et hylsw [ 2- (The ednfeoprytetiesnyd i Ekdmple] 10yas letidved ereeptQoatpdmethyienyR6ilyl bromide used in
4- n*ﬁr opy Exdniple( ¥l we¢ repleyaohethyd jultetitey bengtul| tudveiste deivaBuerpusLi friiraniod-n-propyicyclohexyl)-
4- n- but yi efcPhédnadt vax yerirsed Wite & pyitsbleyytioiesstetreddgsivative, ICorgp0IPNRPENthe Jgfigwing
4- n- pent ybor{mur(dﬂietfh@('y%wlzefh*ikpﬂvbycl ohexene Conpound No. 294:
4- n- hexyl - [ GonfrgunstNeo282htrethyH2r FWP"IVQWV'@H‘&%ﬂ@‘e&ﬂPrpound No. 295:
4-n- hepéyl -g:{;FPmdé‘!% 'EW@W*%M" Zegt'”ﬁz :f’@?%g‘ﬁ]g%)(:ﬁﬁ? hpound No. 296:
-n- - u 4B - X

4-n-oct yI [Comﬁiuﬂmgc.)%4—%—’222%[2—(46&40%%ergl)ethyaf‘]cy%lo exene

Compound No. 286: 4-n-heptyl-[2-(4-methoxyphenyl)ethyl]cyclohexene

Compound No. 287: 4-n-octyl-[2-(4-methoxyphenyl)ethyllcyclohexene

§0 Compound No. 288: 4-n-nonyl-[2-(4-methoxyphenyl)ethyllcyclohexene

Compound No. 289: 4-n-decy|-[2-(4-methoxyphenyl)ethyl]cyclohexene

Compound No. 290: 4-ethyl-[2-(4-ethoxyphenyl)ethyllcyclohexene

Compound No. 291: 4-n-propyl-[2-(4-sthoxyphenyl)ethyllcyclohexene

Compound No. 292: 4-n-butyl-{2-(4-ethoxyphenyl)ethyllcyclohexene

55 Compound No. 293: 4-n-pentyl-[2-(4-ethoxyphenyljethyllcyclohexene

Compound No. 294: 4-n-hexyl-[2-(4-ethoxyphenyl)ethyl]cyclohexene

Compound No. 295: 4-n-heptyl-[2-(4-ethoxyphenyl)ethyllcyclohexene

Compound No. 296: 4-n-octyl-{2-(4-ethoxyphenyl)ethylJcyclohexene
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EP 0 410 756 Bl Conpound No. 297:

4-
4-
4-
4-
- n- but yl - [ 2€¢rponrdavc peex y-plaedylXedétivkidhenytétinfieycehexeidonpound No. 302:

- n- pent yl - [ Gonfpbumd- . 8390 %-yiyiEiHn)pedpbybleoyiethglivesieheen€onpound No. 303:

bwbh-l?-!}bhbbbhbbbhbbbhbb

n- nonyl - [ 2- (4- et hoxyphenyl ) et hyl ] egepe Conpound No. 298:

n- decyl - [ 2- (4- et hoxyphenyl ) et hyl ]%@:Afmexene Conmpound No. 299:

et hyl -[ 2- (4- n- propoxyphenyl ) et hyl ] cycl ohexene Conpound No. 300:

n- pr opyl - [ Cerfpburitt N, egrox-y-pbERRI(3-@bdypnbgyehyobeiorsxendd Conpound No. 301:

- n- hexyl - [ 2C¢nmpopndoiia BEx §pivenyHis-@ntpydepxyplsnglsthyineon@empound No. 304:
-nghept g1 - [ [ Qongppuntd - @ggky-pm'ri%’( retrdppkyphsnyietitylovelphexa®enpound No. 305:

-n-oct yl - [ZC‘Q'ENHU tjoepypendlRByiErdohg®ne  Conpound No. 306:
- n- nonyl - [ 2¢mpoyn Yﬁﬁ@?’l ‘b‘tPf?‘P"f‘ pybtiedeiskhei®pound No. 307:

-n- decyl - [2° ROMD ‘b ‘b“x ﬁ‘é‘ﬁx}i ‘éﬂﬁ}ﬂ 8)%@%@M%°“@é?ﬁ%ound No. 308:

-et hyl 7102 "PP°B" _' fF_fgr EYENESSMBound No. 309
prodhi [ ENE, LTI ERERECorpound to. 310
-n-butyl - g H | %f CVIELO é{g& Compound No. 311:
- n- pentyl g { 30 ) bn j"é J RS QI S@nmpound No. 312:

- n- hexy 3002&}{ I 4{ F gv%;gﬁexggrrpound No. 313:
-n-heptyl - g uﬁh’ B 2%y, %L Mﬁpﬁéﬁ e foy@btexdm@mPound No. 314:
-n-octyl - [206 solndNe, ¥ 0 X% hBE J .esdw R RiRePOUNd No. 315!

- n-nony! - [ 2¢érfigolndv. yisowmél&mﬁ Qoo ﬁu&]blsehw@a&e;’& Cormpound No. 316:
- n- decy! - [ 2eénfpobindong. $140x¥pEENI4)rBuljick ity smaneprxésemound No. 317:

et hyl - [ 2- ( Gorfipop@iTioy B y-plasnyyleXet-bytdih-gyrehpbeneyhé&@ngpound No. 318:

n- propyl - [ enfpburit e Bt6y h-0xyqyhiedrh-bedidxypheoyethpiogicdaendConmrpound No. 319:

- - but yl - [ 2€émponndaém B/ éxipiiz@ntoeatyibybleoyiethgiivgoldeenéonpound No. 320:
- g*’-be ntyl - [ Gongpbum e Atsy #-oippyidhiginnettiiplypropgletiisyeohexens Conpound No.
21: 4- n- hex@omgognd Mp. A1% éntytyid (Arirentyloyyebdnylisjralaytidisssoene Conpound No. 322:

- n- hept yl - [ Qonipeunsl Noe BE0) -0yt 1")%'!*!‘1%’ hepkebylsxaahexe®npound No. 323:

4-n- oct y&- [ 2Cemmoynd g It‘fﬁ b[ﬁ WDQSW@%@H@"%rrpound No. 324:
4- n- nonyl - [ 29ROy fig, :62 'H 8¥')6ﬁlé|3?é‘?'?§‘°’€6‘?wpound No. 325:
4-n-decyl - 20 RO Nq-? 4?‘% ( t @?eﬁﬁ@%@‘h@"?ﬂ% Exanpl e 15 Synt hesis
f 4- [ 1 | d No. 326
oo e S R ocodare oo o Evanpl o

1 was efaf’eg(gﬂ cxcept that 2-(4- rret hyI phenyl)et hyI brom de used in Exanple

1 was repl

“4-
4-

h 2-(4-fluorophenyl)ethyl brom de and

(trans- 439nt£§s@%¥h Nl FAVI hSMétM@%%ﬂ&Qr% [0BRpdufP NG 386 (inb ri‘ormula baf] Y =
n- propyl ¢yml @hexapgne, in or obtain the desired conpound

Exanpl e 546 The sanme procedure as |n Exarrpl e 1 was effected except t hat

2-
2-
4-
cycl ohexanone derivati ve,

(4- et hyl pheg ghnebrboskiur® ORE@nHIS P lasi dedmtaiitpEhd 2WRMethAiftemhesyl bidhiie used in
(4-f1 uor crdmry 1) ataby leplassamwile B@HiloredhbnyBetieyn doromide and  4-(trans-4-n-propylcyclohexyl)-
(t r ans- 4-cyeighsxapank ops tepliad With 4-nPyopliOBHAEDRAE invdder foiblamGietdediteditompatind. t abl e
in order to obtain the follow ng 45 conpounds (in

thUornﬂuI Edniptef 16, Y = H).

The same procedure as in Example 1 was effected except that 2-(4-methylphenyl)ethyl bromide used in
Example 1 was replaced with 2-(4-fluorophenyl)ethyl bromide derivative and 4-(trans-4-n-propylcyclohexyl)-
cyclohexanone was replaced with a suitable cyclohexanone derivative, in order to obtain the following

45 compounds (in the formula [laf], Y = H).
Compound No. 327: 4-ethyl-[2-(4-fluorophenyl)ethyllcyclohexene
Compound No. 328: 4-n-butyl-[2-(4-fluorophenyl)ethyllcyclohexene
Compound No. 329: 4-n-pentyl-[2-(4-fluorophenyl)ethyl]cyclohexene
Compound No. 330: 4-n-hexyl-[2-(4-fluorophenyl)ethyl]cyclohexene

50 Compound No. 331: 4-n-heptyl-[2-(4-fluorophenyl)ethyllcyclohexene
Compound No. 332: 4-n-octyl-{2-(4-fluorophenyl)ethyllcyclohexene
Compound No. 333: 4-n-nonyl-[2-(4-flucrophenyl)ethyllcyclohexene
Compound No. 334: 4-n-decyl-[2-(4-fluorophenyl)ethyl]cyclohexene

85

19



Conmpound No. 327: 4-ethyl-[2-(4-fl uorophenyl ) et hyl ] cycl ohexene Conpound No.
328: 4-n-butyl-[2-(4-fl uorophenyl )EF ¥ ghohexene Conpound No. 329:
4-n-pentyl -[2-(4-fl uorophenyl)ethyl]cycl oﬁexene Conmpound No. 330:
4-n- hexyl -[ 2- (4-fl uorophenyl ) et hyl ] cycl ohexene 50 Conpound No. 331:
4- n- hept ybaingle 4#- f | uor ophenyl ) et hyl ] cycl ohexene Conpound No. 332:
4-n-octyl=T2Z-({4-fl uorophenyl) et hyl ] cycl ohexene Conpound No. 333:
4- n- nony| synfhedigloff4xpomyplaesyrtifietonydn}ipirglicptichesme [Cowpwd M. 338 .(in IBormula [laf], Y
4- n- decyl =[F®- (4-fl uorophenyl ) et hyl ] cycl ohexene 55 19 EP 0 410 756 Bl
| & 17 Synthesis of 4-n-propyl-[2-(3,4-difluorophenyl )et hyl ] cycl ohexene
[Co ound Ndhe 886 pfdceduteas if Brarple 4 was effepted gxcept t2‘(§'"ﬁﬂt¥'l°g %?Iﬁ’é'ﬂ%i‘s@ difs jn
Exanpl e 1Exampleet fwagt replacsst cuiiht 2-(3fediflugrophenyeihyy lPr idenang e"r(HWS"‘rS‘r'Rﬁ?HVB@"I!Pg’@&
Exanpl e 1cualaRexanopg wasgeplagpq withony- EORV'CM‘?'?WQ{?G?'WH 81‘?9’! bi @'Etﬂwhe HPRT eAPPRYY-
j (trag(fsJ I4 MHBOPFIUIRrBAEKyYI ) - cycl ohexanone was replaced with
n- pr 6py CEC| ohexanone, in order to obtain the desired conpound. m p.

[fe][r] ag 1 eLr]) 10 Exarrple 18 The sane procedure as in Exanple 1 was
ertecte excrﬁ&’t el 4L A NG04 t%? l)é?h b Gsedt @S
repl aced pit f gﬁw "% f f e e AL s o
4- (trans- pe T e !
sui tabl'e QQI Q&Qm(i%rfb%@fa

i,gfja,Y_Lp or der to obtain the follow ng

~conpounds HpB 8 NoO$38LU-Enyl- -dlﬂ%roph Ay hetryddyRionsnsheNO.  336:

4- et hyl - [ 2-domptund iNo! Wf@rpﬂﬁmﬂ GeldnvdrdpaysaaxrRx&npound No. 337:

4-n- but yl - [ GompdundnNdi $3suUek-slieRy3,3-atidwbheayiptrgitgaeeeneonpound No. 338:

4-n- pers Y -Cotpbihd MNod33d] 4i0raphsytdiabrbghedyto}oyvdkedss 20 Conpound No. 339:
4- n- hexyl - [ Gon{pdynd-Nadi $4ouor-naplyei2yd.4-aitiloydphapyisthgiyxieheeen€onpound No. 340:

4- i-hept v - GotnpbBrd Modb4f | 4poaydtesddiietrdpheriybstindlaiereere Conpound No. 341:

4- n- oct yl - [ Comp8ynd-Nobi 342uren-ophlderBl4diftubrpptienyethdleeciabeeneConpound No. 342:

4- n- nony| - [ CompBund-Nsi $43urbr-dgshidr B diftuprppienylethdlsesiadaenConpound No. 343:
4-n-deeyl - [ 2- (3, 4-di fl uorophenyl ) et hyl ] cycl ohexene 25 Exanple 19 Synthesis
of 4-(traBxmpled9pentyl cycl ohexyl) - 1 [2 (4- cyanophenyl )et hyl ] cycl ohexene

[ Conpound No. 344£|ntheforrmla 4] H and Jn &M )‘4

Synt hesi s Sypthesis of 4-(trans-4-n-pentylcyclohexyl)=1-[2-( cyanophenyl)ethyl]cyclohex e[ pound No 344 (in

4~ (t r ans- e ferpua kel Yy e HABRYT FPVek ohexyl i dene- 2- (4- br onophenyl ) et hane: At a

t58 g? ﬁ{ a'”f EL): g%%sgkog a(&Falr\% Rpg'ntﬁcyclgh%xyﬂ)%%lolfjiexyl:a%ne 2-@%%%%‘%6’3%%&‘3"1?‘1 into a
At a temperature of -50°C, 5.6 g of potassium tert-butoxide was added into a 500-ml three-necked flask
“in which 26.3 g of 2-(4-bromophenylethyliriphenylphosphonium bromide and 100 ml of THF were present.
35 The resulting solution was then stirred at -50°C for 1 hour, and 50 ml of a THF solution containing 10.0 g of
4-(frans-4-n-pentylcyclohexyl)cyclohexanone was added dropwise to the solution. Afterward, the solution
was stirred for 10 hours, raising its temperature to room temperature gradually. To the solution was added
300 ml of water, followed by stirring, and extraction was then carried out with 200 mi of toluene. The
resulting organic layer was washed with 300 mi of water twice, and then dried over anhydrous magnesium
. 40 sulfate and concen-trated. To the thus concentrated solution was then added 300 ml of heptane to deposit
bl - crystals, and the latter were removed therefrom by filtration. The filtrate was passed through a column
packed with silica gel and then concentrated. Next, the solution was recrystallized from a mixed solvent of

an alcohol and ethyl acetate and then dried in order to obtain 10.1 g of the desired compound.

m.p. 73°C :

(i) Synthesis of 4-(irans-4-n-pentylcyclohexyl)-1-[2-(4-bromophenyl)ethyllcyclohexene:

To a three-necked flask in which 6.6 g of metachloroperbenzoic acid, 5.3 g of potassium carbonate and
70 ml of chloroform were present was added dropwise 30 ml of a chloroform solution containing 8.0 g of
s0 the compound obtained in the above-mentioned process (i) at 10°C. The solution was stirred for 3 hours,
and insoluble matters were then removed therefrom by filtration. Afterward, 50 mi of an aqueous sodium
thiosulfate solution was added to the solution. After the removal of a water layer, the solution was then
washed with 50 m! of a 1 N aqueous sodium hydroxide solution, and water washing was continued until the
wash liquid became neutral. The solution was then dried over anhydrous magnesium sulfate and then

s5 concentrated, thersby obtaining 8.9 g of an oily material.
Afterward, 30 ml of a THF solution containing the thus obtained material was added dropwise at 20°C
to a 200-ml three necked flask in which 29 ml of a 1 mol solution of lithium hydride triethylboron was
present. After stirring for one day, 100 ml of water and 100 ml of toluene were added thereto, and a water
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in which 26.3 g of 2-(4-bronophenyl)ethyltriphenyl phosphoni um brom de and
100 m of THF were present. 35 Thep'Esgldse sol ution was then stirred at
-50 C for 1 hour, and 50 ml of a THF solution containing 10.0 g of

4- (trans-4-n-pentyl cycl ohexyl ) cycl ohexanone was added dropw se to the

sol uti on. lafedr easasrcembvae treeirorh. T rea@ithg Dtgatiic Rgkr vas wasBed vl 80 molaf satergwitd, and
t enper at ur iewéschenainied tvengbydadus megrgsiard walfateyand dapcénhrgteds ol ut i on was added 300 mi
of water, folTbdwedndeyiraiddi soluligngyereamded 1 gaot pargplusnasuiionircatidoagmphydcitecant SQur! laf
200 nl of Mlyengekltowed hheqating ndérmeflupfogahdue At thisdimeymdraioaas Ripel wed tshd REEMaYP watbr
vater, t Ve clormedrky azpriieryd rifterdcogliper S0amhefcy @&l sreepye Sedinm ByGiroxige [splution apgh 80 ml of
concen- t r akeptane weye agded (9 sAuier HWed Pr (PMOUNg R VB9 laya's Afeiard. e elution es washest
hept ane t ovilleph 8 of & Sgturpiag §°d'%6h'?rﬁé sP'é‘PP é'?’e‘?/vé’l“‘%s AethB e thep ied P‘@mawdrous

filtrati on™3SPREYY F'I"ftaﬁe 8"’6\%?’“ S&"“E’B W?Fn‘?aga% %gh °359q' dg I
and then ¢ Y 5 $ FF

sol vent 'of I'?ah IaY"} ﬁ'”eg t‘; t?‘fi :taﬁ ?t@s gﬁ a re %' "&)IZCI%}B 8 ct%

10 1 g Of 0 e an en I’ In OI' er [prerpa:]e chmé)oun structure O

e
4-(trans- 4grn rglyf c:\ X ) 1- [2 (4-br ormphenyl )et hyI ] cycl ohexene: To a
t hr ee- necked ask I'n ﬁhlch 6.6 g of netachl oroperbenzoic acid, 5.3 g of

pot assi A . added dropw se
30 m o:‘gn a&?:lﬁwg% gfrﬁngg S‘t%t%e%céoﬁ%?n?{1(3%?“%@&)%@%&? hee)eéﬁe(s)npound obt ai ned
in the abovei®Ago-ANAide-RERELHSK brp pRibed 5 flof thé REmSHRhAIbitakbd Whthe ShéveinRftiched 3
hour s, andprodes®lii)lblogy SFRbLEIRF Syaligd @ dnB B0 M BNDME Golibkr 15T Hegtiiy dst el Bl 240Kburs.

Af t er war d; Afted stahdingf 20m1 StCHde@US arbrachialand t50 ind titofuaiecwess® hdied @nths\asutian] dadla watett he
sol uti ome |afdr ovastthen reen@dathersifoma Thaltoeganit dayer wad khen Jiddrett ko0 remaees inbdhebie waitsine d
wi f h 50 i therbframn. TThé\ resgitieofilsates geli washduly ditho( ale ofs Nutydroehjoriaiacid \aed then B gthiohan
wad="cont i nevebus setirated hesiuvakidrdgéngerbenatocsolaiine im thist ardgr,. and Favas durtheri washeglanith twhlen
dri ed over untinhy #eshUiquidrzensms ineutias ditereard therrdiutidneres Sledcayercradrout edgnesivre selistp,
obt ai ni ng #ddheqused saiwenigias yhefglisilied a¥f- Thafesidya yas dpassadthrpughyg siliga geiolymp by the yse
cont ai nPhgoftaaixechiplvers(of Bentasel anchiolpnedi)-oster %%W“G’P °§'E§°“d'{as|fr lizeg frgm a
200-m t hreAetapReqlent 3nd-hen rigdigrely ptrino 9% 0.8" e (digsired SpraVerh TBe SYYcturf ¢fre
hydri de trP%ed 8(][‘"5'@‘ sent After stirring for one day, 100 ml of

wat er and 108" StPu ‘We wer e added thereto, and a water 20 EP 0 410
756 Bl |ayer then renoved therefrom The resulting organic |ayer was
washed W tm\l\gigml of water twice, and it was then dried over anhydr ous

magnesi um sulfatg,a ?oc Flac%'tu{ %&ﬁﬂﬂe 19 JaD&HEQNEC SRLE & Ya-§ dﬁ-&éﬁty\@?&&e%ﬁded
0.1 g of p@JcBﬁ&!ad&ﬁé‘ E%m%l(. wHO R Qe/eq rv%% s% clSﬂex VHEVS in order to
follo gs t%m*owldd@gﬁ&gﬁ&(nQ%f rﬂi;la 0#;4 A A}; I rremxa ragga%e p:c pe
was usegds t 0 doRiFBIAB NOR348! 4-@ansi4QiHFRGbIdAYxyH4 £0 fc%)sphe iditfAlcyeBxbriad, or a
0.5 N aqueoUsomp6isht W) 3ag:01-@xisden-HépylefdichbkyBagh-@RydnbpehyBiticriiesRs € added to
t he sol ut i orcomp6ink MeETA7DY(rirR AMMIUREYSohémt)a - t@yafopheﬁily‘ewwa\exawae sol ution
was washed Vaoiripolmd Nl 340 4-(@ars atnchemic@ ol 1B (Gdybmbhai)etglidytivi@rene hr ee ti nmes,
and it was tGoewouwhdiNed34o\efrararshitapipingionaghes-@eydodhbat)ehydlogtiobedoent r at ed.
Th husge t r eZeimpound dloLd50:oR(irave 3-npEtyraohby) d igy4-caareptenyd)athyjielclghaxsked col uim by
t hé“use of &Lomppundiie. 35d] Aritsans;4-renedyitybiehendiei2iepyaranhenyliethytidyelpheadnet i | | ed of f,
wher eby 5.6 ?“@Punﬂmt@2 eransyrdrdgpdevalaiex bt @i¢heyanopmengletyleyclohsxetiened cryst al s
wer e f urt herCoppeynd dogldp; Llddraps-Garycyaphesdlebyl-iy2rit- °W°P<§Pﬂyh?t%%|°h%mf hept ane,
and then dr |(@6‘pP‘ﬁ‘d6\'Pd§f‘ 418-trpes baP@pﬂcvs'ovxwﬁfhv'hbl2d@§xap@ae%%g

e by bél" '°'Iér'r']' 15

1t QU
?;[ II’ Iu;: t gyf‘% of {Kh@ f;l%(%&srg?ﬂ (trans-?wt)utylcyclohex Dethyl}-1-[2- (4-cyanophenyl)ethyl]cycl chexene

4- (trans- 4- f.&é IAIND1 ViNERE R R DL DN GGl

Compound No. 358: 4-[2-(trans-4-n- heptylcyclohexyl)ethyl]-1 -[2-(4-cyanophenyl)ethyllcyclohexene
50 Compound No. 359: 4-[2-(trans-4-n-octylcyclohexyl)ethyl]-1-[2-(4-cyanophenyl)ethyllcyclohexene

Compound No. 360: 4-{2-(trans-4-n-nonylcyclohexyl)ethyll-1-[2-(4-cyanophenyl)ethylicyclohexene

Compound No. 361: 4-[2-(frans-4-n-decylcyclohexylethyl]-1-[2-(4-cyanophenyl)ethyl]cyclohexene
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In a 100-m three-necked flask were placed 3.5 g of the conpound obt ai ned

I n the above-nentioned process (i E}, ,{]09,5€ gqf copper cyanide (I) and 30 m
of DMF, followed by heating under ref or 24 hours. After standing, 20
m of aqueous ammonia and 50 m of toI uene were added to the solution, and
a water 28wmmpiager was then renoved therefrom The organic |ayer was then
filtered to renbve insoluble nmatters therefrom The resulting filtrate was
washed wi Synthbsls of 4-rofenBl- IN2H4-chaomphérghdtiyliecibitbxeradCanremdllh. A62 @f thaforradpiitell Y

sat ur at ed=dbahd ¥ yldrnbgencar bonate solution in this order, and it was

furg hes washed with water until the wash |iquid becanme neutral. Afterward,
t he Sol ut i oMhengemel pPrasefutsy o3 inafkarbleo I1® was pfiectdduercent | thagt eltrangrich- Rentlcypinberyl)-

sol vent veysiohegnene) bsed|in |Es:MRi 19 wah eepleeed; Wit et-eeityjsudiehedneer BLRsPer o ebtpin de gel
col urm bydeskpd cgerwns,  of a mixed sol vent of heptane and tol uene(1:1). After
concent r at i 8- 22 1fe2¥6Putd 6h was recrystallized from a heptane sol vent and

t hen drf eg thgéeby obtaining 1.5 g of the desired conpound. The structure
of the pr s confirned by NVR mp. [err] and clp. [err] 30 Exarrple

20 The same P %g d"&o%e:i%? ag' Ile 15;‘ %va)s’\%‘?fec? fgx%g Ctha?x 948_4.?@:%\& leycloh
4-(trans- clgh e% ltéb?e co Xi t

repl aced n@@.ln n,g] Lijgative, I n or er to optarn the
fol | ow ng Qg &Mg gm e1 ;_»Qﬁm ﬁ y,]cy}goﬁexg,l)e 35 Conmpound No. 345:
4- (trans- 4-@inByng ¥e! Bhexyhrdpyli-4a-t h@y@,ﬂg@hﬁm il ] cycl ohexene Conpound
No. 346: Compound No. 365: 4-n-butyl-1-[2-(4-cyanophenyl)ethyl]cyclohexene

4- (‘tr ans- 4-compbunB Yo C366: afiexyi ji2-d-cyahofendydnRpubayhg et hyl ] cycl ohexene
Conpousgd Namompéuhd No. 367: 4-n-heptyl-1-[2-(4-cyanophenyl)ethylicyclohexene

4- { t r ans- 4-Compoling INoyaBB:Glhrescli-) 124k @ndphegyjatindiplehaxbieet hyl ] cycl ohexene
Co}rp’ound NaGomPeudid No. 369: 4-n-nonyl-1-[2-(4-cyanophenyl)ethylicyclohexene

4- (t r ans- 4-Gempeyoyi INo)\ATD:clredegy i -[Z-UfcRarbrheoyiethysidatrptehet hyl | cycl ohexene
Compound No. 349:

4- (traes-BempBadt yl cycl ohexyl ) - 1-[ 2- (4- cyanophenyl ) et hyl ] cycl ohexene 40
Compound No. 350:

4-(trans- ﬁl"ﬁ'eﬂ%f";ff Zf&r‘tjh%%@ylcycwe{yﬁ ISl%t@é'y%{ﬂ'é'ﬁY?éPﬂ?F')V@?*WFS]CPp@‘P%@?@H‘é’"d No.
Conpound Evel mggiormul [lbal, Y ="F and R :

a%gﬁgs- Sy E‘? E%’aﬂs ‘P -Nn- p%vcyglorlexyl)éycloﬁ&%%or%@ Q¥Iuc)roe Lp%mop nyl)ett;'a%)éene

‘éo%gﬁﬂg 4- '.Rt §% LENEIPREXY l5)eglor baadsAmGHBRARIAE M uBLd Wb b SYEMAREEFlkRed fask
of 2-(3-flupro-4-brgm: hyltri hosphonium bromide_and 100 ml of THF were
4-[2-(tr a&és-eéi ﬁ§4u&.xgciaahw b U oo 20 o GG AR BT L0 he PN G
SOFB ‘(J?éj &fﬁﬁ(trans-4 E pentchygohexyl)cchmri:n%e_ wEs 2oa_déi]iakd dropwise tg{ethe 7oiutlgnmAtirward {;2;1
ra&ﬁm s [l Gl b @& eafdrlg)i8 ture 10 fooknterRpeAdiid Gradlidlyl €6 1Y soldtids exe
ne 45 adbibe3dohi Ioﬂmté}gfoms@eﬂmimg VHRA Ext@fior waeHen il olaNItR 2005I if BoRiBkeS Thed Y
t he f or mulesulting lRknisvagsr aVaf wished With 300 W oLiidder Nace, 3fbthen dried over anhydrous magnesium
4-[ 2- (t r asulfatdl amtr dddteyiraige.| Toltexyily @hdwytirdtedlsofuffon(whs enea addeh oy in) &thbytineay aéposiexen
ppeainctydids, adkbbis latter were removed therefrom by filtration. The filtrate was passed through a column
4- [Z- (t r apesked-with siticat gl henhergehiratddh jéx, -tie- JoRtiqnivag yemrysiplized et rhiyad] solyert ghexe
e[ @Erpoumlqmol agmh)%icgeﬁ and the(r%e:ged in z'd:}r to obiain 1C( 05g ome dEsired g;?nr);oundy“] 4

[ 2-(trans-4-n-hexyl cycl ohexyI?eth I[] 1-[ 2- (4-cyano henyll)et hyl ] cycl ohexen
Corrpoun@i) $yythesisyd 4-(trans-4-n-pentylcyclohexyl)-1-[2-(3-fluoro-4- bromopheny ethyl]cyclohexene:

[ 2- (*™ ans-4-n- he tyI cycl ohexylb)et hr%/ J 2- ano:?hen | ) et hzl | cycl ohexe
e so .in which’6.6 g of met chloro erbe zonc cid, 5.3 g of potassium Carbonate and

ij-p Hﬁ I OPWIS [¢)
o O T S e % L S S e
Y a@ﬁ ;1'5 gjgﬁ'a“ ey SR ST e therrobiar e o S, S LTS gﬁ‘iﬁ‘ exen
AR g R i

2-
5 21 conbdnirbledt HEreb Sbidmingl TR aR o imar¥AL hesi s of

- pent yI - Andrdar SoGan 9 FREBYiLE EMA@MA RREHRMEI MG ReE&hadPdropfisd o bar ¢ he
mul gs [ fole fao-ml tﬁeé‘laélﬂied?ﬂask [rewiigh 29 ml of a 1 mol solution of lithium hydride triethylboron was
present. After stirring for one day, 100 ml of water and 100 ml of toluene were added thereto, and a water
layer was then removed therefrom. The resulting organic layer was washed with 100 mol of water twice, and
it was then dried over anhydrous magnesium sulfate and concentrated.

[ 2-

n
4-

e
4-

n
4-12
e Conp
4-12-(
e Conpou
4-12-(
e
4-
f

(0]
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The sane procedure as in Exanple 19 was effected except that
4- (trans-4-n-pentyl cycl ohexyl) - cyplphgag@ie used in Exanple 19 was
repl aced with 4-n-pentyl cycl ohexanone, in order to obtain the desired
conpound. mp. [err] and(clp. [err]) 10 Exanple 22 The sanme procedure as in
Exanpl e 19 Washeadoh@otaedl eitm@pierd fudibd 4.1 gtaf parateldenssupfenitt acldoyarbin/deseydnil 60 mi of
cycl ohexatobere, foloeved bnhdar@gngpbe réfiox fans houe At thésditheva driinage pipe vadalsed tyerhaybeatanone
deri vat i viermedrbyoazdaiopyt. d\itdrscogling a$onmt ¢iex §.9IN @mpaug sediump bysnetidle Splutiot lapd SO MKt a
[ | bc], Y heptahe we@s agried trthé\eplutigng Bilowed by removing a water layer. Afterward, the solution was washed

- Qt/hylﬁ- 1wifhpSq mi eg/arsdpﬁewpc)um a¥ieride yeellitioh eiwesn EmeSp afrb ifirgs e dgey over anhydrous

4-n-pr pyma@e "2’0 u!ta 'FP@W F eT sc*;ﬂ?ieé Felytion cvas@ased Hvpus @ stigmgel-packed
i e
4- n- hexyl
n- hept y?'c ﬂ%@agﬁ Eredsﬁe%(‘gm? e sRITRe ?@%dﬁh%%gﬁm of the
oct$l P °Q§ I )et hyI i cycl ohexene Conpound No. 369:

4-
4-n-

4- n- nonyl he ahexen 0:

4- n-decyl ("-1 {'@h %’ﬁo %@%’%ﬁhe&%&% OEX }’C&g 0 %ée ?no %M%P’&gﬁﬁp %\/nt hesi s of
4- (trans- 4- i pegi. i HXEhOREXMN wére [p%c&ﬁsé b YPEE cémﬁaaﬁm&%w& 6 B hiskfch@1exe
ne [ ConpopiissdNiy, 03 /glot(copbet Banili@ i Bk 3o vl BRdME, Yoiiowda 53ty Tndef Fefilid for SOnoluds)
Synt hesi sa standing, 20 ml of aqueous ammonia and 50 ml of toluene were added to the solution, and a water

4- (trans- dydd-RMthoH Erolaahepion: VA elgaky tayslene- Ber AterddURr Rmeved eskbRREYER et h
ane: At athbrefgas Nab WstitiRf firdd whs wish&d @itho$o R0 bras N HyBhoéirit abidl laf thee sovars ofighded

I nt o a 50&usdus ishttiraed Beslee Blydtdgerbrbonatevddiutidn i@ hisZor@pr,aind it was further washed with water

2- ( 3- f learowrait the lyashmingit @evamp @blngl Bttdrydne: nhel splotimipias diiadmviaraphgidebes aaghedirn suitatepf
THF, wer e gwaisewsbd solleet wae sheh tdistiilgd it Thé residueneess phisedithauiglr 4 siliba gbl clemn by fheusel
hodr, andof5® mited ofolvent TdHFhegtarheu endo teluemen etad etiegof361. Afr @ongerdtion, the solution was

4- (t r ans- wemystadized fydre g béntdne wgiventand [theh asiedn therebyebiinind defc of thsrigkitod corppouir: The

sol ut i on. stmpturecfhe aroduchwasserfimecory NS stirred for 10 hours, raising its
tenper&ure to roomtenperature gradually. To the solution was added 300 mi
of water, BEPBPREYed by stirring, and extraction was t hen carri ed out with

200 m of t%uene The resultl ng n| c a er vvas vvashe r'd

wat er twic ORI R 2%V By W&g 22% pyomop 9"38'

concen-tr ‘Etﬂp © ¢° Sf? sl % b%c pﬁ%f % eﬁ%ﬁ ‘ﬁ aq>3 pPhamvt)o ¢
hebt an go t Y phe hos omum rom de an J) i, éclo lcyclo exanon edow ith, a

hep i §£ iy ewaa.@e rﬁora'ar ol xg# f ds el .b% valppy
iltration.g, % Elﬁ‘? etﬁe ymywn ghug 0 I ca gel

and then cqyy Xeua dDE 9'?[2’-@% Myy)gt il}ﬂ%l% m xed
Sol vent of g g{newa 74 Aol Eu‘iﬁga ik y@t@é.fmﬁrémcwnbﬁdnw)@mwcc thetoRe 0Dt ai N

10. 5 gapf td‘bﬁ\p INo! (ggﬂﬂ exylid bl hesPL LS Ao cyanophenyl)et cyclohexene
4- (trans- 4-dhrpeiik WoCy76! Dfrensylnkreptykreiohy - 4G Aodio-PERRTHAES I)é{ e}clawéxla:féycl ohexe
ne: 45 To acdhipb@@a-Naesremrdsaskoctyltyidhomd)-1G2-6- f@or@-f4 cyaabﬁhem)aﬁﬂpwldae@zem c acid,
5.3 g of paioapsind RoCIBLBEaisa-nidaylclOlotkylf-[2qdilarost@aithhayiRithplogSaidkendas added
dr opwi se 3Compowitl Na. 37kl Htrarfsarrndesydydibheayl)- Cland-fiordAgardpling)etidydiehegspapound
j/al ned i n Théiliirg\cempands vereabtgned glistswdre Jep@sentbd bCthe Tdmpuls bl vhepein VieesF.
red f orCofpbund™No, 38arv2i(irenoit-athyieyclaigexyethgll-(vi2r (e-flyorehcvacaphangietylieycleiexenm by
f iltration. COAYPP@F'waM 581 bi-Gans-duuesvieyciobrryiethy B0 2-GHuass trhvanerbenybativili on
was added tycleneEen8ol uti on. After the renoval of a water l|ayer, the solution
was t hen wdomeaungiNorB85H-ig(trags-4-g-bytyiRyclohRsisthy - GRa@ tivares axaa%h%')e'enlldwm’feneand
wat er Washi d‘%ezsﬁ;"gs cdti ndBd ufits <Fa"a/é§we1’t¥'aﬁ|°ae><d&81a% %@dw%cya'?%e@wm I on
was then dr r anhy nes suI concent r at
ther by obtGHEYH o 0.5y S, TG e Aol B R
soluton cEiFATRY 1 LS DBl RSB SRy L IS LS B
50 cyclohexene
Compound No. 386: 4-[2-(trans-4-n-octylcyclohexyl)sthyl}-1-[2-(3-fluoro-4-cyanophenyl)ethyljcyclohexene
Compound No. 387: 4-[2-(trans-4-n-nonylcyclohexyl)ethyll-1-[2-(3-fluoro-4-cyanophenyl)ethyl]-
cyclohexene

Compound No. 388: 4-[2-(trans-4-n-decylcyclohexyl)ethyl]-1-[2-(3-fluoro-4-cyanophenyl)ethyl]-
85 cyclohexene
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55 to a 200-m three necked flask in which 29 m of a 1 nol solution of
lithium hydride triethyl boron wa ﬁﬁ]‘ﬁ; fter stirring for one day, 100
m of water and 100 ml of tol uenZEFp\jvéetge dBeﬁ thereto, and a water |ayer was
then renoved therefrom The resulting organic |ayer was washed with 100 nol
of wat er Ekampte2s and it was then dried over anhydrous magnesium sul fate and
concentrated. 22 EP 0 410 756 Bl To the concentrated sol ution were added
0.1 g of pdhat straenpseedirenias mcitammien ol dvast esfiesiell SBcapt it t2aH-bomephenyl)-
fol | owed ethyitrinkenylphegphariehe roramidel uped fip Exammpleo i wasArepla¢rdswithj $18-flugro-dbmashgaylpi pe
s d ethyitripkampohosriatier broptideeand ytrans- é@tpPGP?VC'OWY'EVC'@%PWQQWS seplaged with & 0. 5
N aqueou§“‘§@€l PYsiehergenne deryaive d ijlqr &revigdhesiglioning Gempoungde An e igmga Bl o= b t he
sol ution, FUMROBIERL- 53? Fegvil% 'ﬂél°‘9vé'f’@“°ﬂh8 BptwiipycloBaRs o, t he sol uti on was
washed 5 gﬁ’“[‘ﬂ?”’?i’d“‘hf’ of“ﬁm%lt“ § ﬂé‘EP Btﬁ“ H‘FT{W”F‘QT hexgieuti on three times,

and it was PRROHN é{} o e (4] %e and concent r at ed.
The t Hls tg‘é‘"'. L OROWE -t2

8|'
I 4 hy, f yep eée -packed col um by

a4, ér 4°ya"

=]

the use of Jg- g,gn o'g 439'[:'\4(? . lc °l°hexennet hen distilled off,
wher eby 5. ortbod ﬁhgse,tgr %_ _fm@rg g@ eth lo} S Obtained crystals
wer e furtheémaoﬁrwpyés PHE A t §fcyOiheRde 2l CONOI and_hept ane,
and thgn dgbdgbubd NGBS h-nlabeyPi- @Rﬁﬁ@ro&» ar%pﬁgnyl Bondasekénd conpound. The
structure of the 10 product was confirmed by NVR (iii) Synthesis of

4- (tr ans edanipideBnU BxEhi®hexyl ) 1- (2- (3-f 1 uor o- 4- cyanophenyl ) et hyl ) cycl ohexen
e: In a I0O-nml three-necked flask were placed 3.6 g of the conpound

obt ai ned i nn & hiquiceddydteeeompiditiod Aedmarsingpr ocess (ii), 0.9 g of copper cyanide
(1) and 30 M of DWF, followed by heating under reflux for 24 hours. After
st.anding, 20 m of aqueous aw®Rni a—and 50 m of toluene were added to the
sorttion, and a matdr 4l &yer {{ejy+ Eniveditohpaetsony Aaighgani c | ayer
was then filtered to renove iIT pi'e matters therefrom The resulting
filtrate was washed with 50 ml of 2 N hydrochloric acid and then 50 m of

an aquous saturated sodi um ro carbonate solution in this order, and
it was further washddgwik p CiN t h&Owashtsi hyi webgb&me neutral .
Afterward, the solution was ed er anhydrous nagnesium sul fate, and the

used solvent was then distilled off. The residue was passed through a
silicg,gel colum by the use xed sol vent of heptane _and toluene at a
CatioBf 1:1. Affer Q: 5.3 @ 0 oCsNI ut ? BnPABEST Bléryﬁ'-ghﬁ zed froma
hept ane sol vent and t ried, thereby obtaining 1.6 g of the desired
conmpound. The structure of t he product was confirmed by NVR 25 Exanple 24

The sangp, s®BQEHIAR wad$0.7,IAR waF8 M bR a iosit)Vais2o - € whe 82 §wnen feRts t,,haé.gm
2- (4- Q&om&ledmﬂotnd (R6.NY leterbdPRaR kR SRR BB IpksEant BahBAnCRs 48@H td 85 SaKaBPWéght
was repl ac@m ligdid &tystal céndobitiar 24 nBVeiioia REBHI cbmpailio witydblainbd inavhith RPOBRNPI um
brom de ®p6°Claid 4 AsSsi-an 2@0entel koC3CdpO FRthyinbRY Sled WSRO NfdidVdysstal Cipasied wast h a
sui t abl e alyed dhsexaacae Cderdo\ays, ¥ ssmatit\plasaheds niataled @ithout deposftiog brywirystyls.
conpounds (in the fornula [Iba], Y = F). Conpound No. 372:
4- @r am s Edampllag Y @2 ohexyl ) - 1-[ 2- (3-f | uor o- 4- cyanophenyl et hyl ] cycl ohexene
e rans NO' he RiIg/ AP PREX bth sk 1§P", a R H1ec dtl wpic theh

B I¢ €l Q) Prgs! u
ﬁe( tcganzﬁgm? ilj:"hofg @resent?r?vent%ﬂn ?/Ivag ad[:jed go%sm;?:r?s by@we?g:??t thenlgﬁd %Wstrl corr:tygos?tgr?? l? exe
4- (t r ans-OmenoRhEY AR il syl gampesition. Yalugs pigeim otie ARIHMAY FOTpRstipRR LSt folhexen
e 35 % ®8Ind” No. 375:
4- (trans-4-n- hexyl cycl ohexyl )-1-[2- (3
e Conmpound No. 376:

ng b'upr 0- 4- cyanophenyl ) et hyl ] cycl ohexen

4-(trans-4-n-heptyl cycl ohexy=l1-f 2~ (3~-fl HOorg-4d-cy henyl ) et hyl ] cycl ohexe
ne Cormound No. 377: Example No. | Compound No. | clp. (°C)
4-(trans-4-n-octyl cycl ohexyl) -o}- [ 2-( 3-f1 ugro- 4} cyapoplenyl ) et hyl ] cycl ohexen
€ 28 34 65.4
29 61 57.0
30 245 58.1
55 31 253 54.1
32 344
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Cbnpoﬁnd No. 378:
4- (trans-4-n-nonyl cycl ohexyl ) - 1- [2%3{0%%14 cyanophenyl) u‘m”

e Conpound No. 379: _
4- (trans-4-n-decyl cycl ohexyl)-1-[2-(3-fl uoro-4-cyanophenyl)e ayClxo exe
e 40 TerImo! | ow ng conmpounds were obtai ned which were represented by
the formula [I1bb] wherein Y = F. Conpound No. 380:
4-[ 2- (t r ans- Lyebteyéngiptbbrelvempdupdst dihe forduid:2- ( 3- f | uor o- 4- cyanophenyl ) et hyl ] cyc
Iohexene Conpound No. 381: 4-[2-(trans-4-n-propyl cycl ohexyl)ethyl]-1
3-f8 uor o- 4- cyanophenyl ) et hyl | - cyclohexene Compound No. 382:

4-[2-(trans-4-n- butylc ohex I)ethyl [2- quoro 4 cyan .%I)ethyl]c
yclohexene 45 Cd 53 . CHy~

4-[12-(trans-4-n- pentylcyclohexyl)ethyl] 1- 2 3- quoro 4 cyanop Qnyl)ethyl]
- cycl ohexene Conpound No. 384:
4-[ 2- (t Mans- 4- n- hexylcyclohexyl)ethyl] 1

[ [22( ?t ]; Llr‘:gf 0- 4. CV?L phe )Cgt Ql}(ﬁ {ot({ Xi 8 81% agiolrg?oup oga Cy l\-IOCm alkt:)3x§59roup a

[ 2-(3-fl uor y%\ aﬂop% 9? K) O%ﬁo isa lydrolgerhor quorme %% lle nodor N andémg%o or

4-[2-(tnans- 4 n- octylcyclohexyl)ethyl]-l-[2 (3- quoro 4- cyanophenyl)ethyl]c
ycl 0hexene2 CyRioneRshyietharl¥Qompouid accordin to Clarm 1 of the formula
4-[2-(trans-4-n- nonylcyclohexyl)ethyl 1-(2-(3-fluoro-4-cyanophenyl)ethyl]-
cycl ohexene Conpound . 388:

4-[2-(trans-4-n- decylcyclo 'Z{EzﬁTz:E%—
[2 ( 3- &4 uor o- 4- cyanophenytye él{dyé}o%éxe 23{11 EP 0 410 756 Bl

| e 25 The sane procedure as in Exanple 19 was efféfted except that
2-' -bronDphenyI)- et hyl tri phenyl phosphoni um brom de used in Exanple 19 was
replaced with 2-(3-fluoro-4-bronmophenyl)- 5 et hyl tri phenyl phosphoni um
brom de and 4- (¥heginsXi4.ise Geniy ialtyl srauh e 1) cire latstre oenupirped Reead I dpledirordeaningsh a
sui t abl & cyclde¥es wr{daa 'deri vative, in order to obtain the follow ng
conpounds (in the fornula [Ibc npound No. 389:
4- et hyl - %‘2 Qreoferqpyleibang "B’V%B‘%?Wé‘f?ﬁ")gé? Aleim b?/é*ledﬂé‘}d’éne Conpound No. 390:
4-n-propy| 1-[2-(3-fluoro-4- cyanophenyl)ethyl]cyclohexene Cbnpound No. 391:
4-n-but¥g-1-[2-(3-fl ¥anophen I]cyclohexene Conpound No.
- 392: 4-n-pentyl -1- [2%?3@‘ él»p %ﬂ!]:d;i I mpound No.
393: 4-n-hexyl-1-[2-(3-fluoro-4- cyanopheny ) et hy ]cyclohe'- npound No.
394: 4-n-heptyl-1-(2-(3-fluoro-4-cyanophenyl)ethyl]cycl ohexenhe Conpound No.
395: 4-n-octyl-1-[2-(3-fluoro-4-cyanophenyl)ethyl]cycl ohexene Conmpound No.
396: 4- gs nony! - reledr3 Ffénwnavélm&mam? é’éﬁyéd).#biamucycl ohexene 15
Conmpound No. 397: 4-n-decyl uor o- 4- cyanophenyl ) et hyl ] cycl ohexene

Exanpl e 264.( \dy8oHexanpiphan: cbrﬂpo%ndslaaé&dﬂ'ng% g of@RBEkt i on A conprising 20
[err] 25 clp. was 52.3 C, Ae was 10.7, An was 0.119, and a viscosity at

[err] was 22 cp. Wien 15 parts b meight
s R-d—@-(: H,~CH, @p

Y

45 wherein R and Y have the meanings defined in Claim 1.

5. Cyclohexenylethane compounds according to Claim 1 of the formula

ROC H;CH, —@—c HCH, @-F
Y

wherein R and Y have the meaning defined in Claim 1.

50
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35 of the compound (No. 1) referred to in Exanple 1 of—the—present

i nvention was added to 85 parts b I this liquid _

conposition A, a novel liquid cry%?g%ggﬁ%gii tion was obﬂmﬁmﬁl“‘m‘m‘“
* c

clp. rose up to 62.6 C and a viscosity at 20 Cfell to 2 rthernot*e,
even wherg. t Bgidhbx@hidhaas Ystpalinds adteRmb td Qiimwasthakdraiied to stand at [err] for
40 days, a nematic phase was nai ntai ned wthout depositing any crystals. 40

Exanpl es 27 to 32 In each exanple, 15 parts by weight of the conpound

represented by the formul a a0 was the conpatnd of the present

i nvent son was added to 8R @ ‘@v diﬁtz‘“& 1'ch1 iCchrystaI conposi tion
A, I'h order to obtain a novel™liqurd crystal corrposM;Qon. Val ues of clp. of
t he obtai ned conpositions are set forth 45 in Table 1. Table 1 50

Exanpl e No. Conpound No. clp. [err] 27 4 - 63.0 28
34 gavhgreipdt and Y have the meaniggs defined in Cla|m517_ 0 30 245

58.1 5% 253 54.1 32

31 .
344 24 T gPyqphgegyietasge %T‘pﬁ"}ffﬁ%°°rf["g@éf'@ﬁe@?g‘ﬁfﬂr@wﬁane conmpounds of the
formula: [err] 10 wherein Ris a [err] alkyl group; Xis a [err] alkyl
group or a [err] al koxy group; a cyano group or a bromne or fluorine atom

Y is a,hydrogen or f]ugrinoe om IS r lyy, and . p is r~%s 15 2.
Cycl oh'esxenyl et hane é{)a“s‘ﬁac&rgﬁmg C]C;f‘{nﬂ Ee(#Zth rcr;ru aferr] Y

wherein [err] is a [err] alkyl group or a [err] al koxy grouy; and R and Y

have t he neani ngs 25 defined in Caim1l1. 3. Cycl ohexenyl et hane
conpounds according to Claim1 of the fornula [err] Y 35 wherein
[err], 2R and YWwhB@me dnbe hawrané megmingeddfinadn cleimd.ai m 2. 4. Cycl ohexenyl et hane
coppounds according to Claim1 of the formula [err] 45 wherein R

and~Y have Cheochaseayiétings cohadinie dedoringiatiam. of e f@ydh ohexenyl et hane conpounds
according to Caiml of the formula

) R Y-cHpcH, <O,

30 wherein X1 and R have the meanings defined in Claim 2.

9. Cyclohexenylethane compounds according to Claim 1 of the formula

% R{ijHfCH2<:?F

Y

L_,/‘ 40 wherein R and Y have the meanings defined in Claim 1.

10. Cyclohexenylethane compounds according to Claim 1 of the formula
45
R{:yCHTCHZ{:}CN
Y |

50 whersein R and Y have the meanings defined in Claim 1.

~

11. A liquid crystal composition which comprises at least two components, at least one of the components
being a cyclohexenylethane compound as claimed inf any one of the preceding claims, 1 to 10.

85
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[errr] 55 wherein R and Y have the neaning defined in m
410 756 Bl 6 Cycl ohexenyl et hane ¢ ording to C n[
formula [err] wherein Rand Y havgéﬁ)ﬁgwm?:asﬁ‘?ﬁgs defi ned IFI“IIﬁm ‘““IMM“\

Cycl ohexenyl et hane compounds according to Claim1 of the terntlat[etr]® Y

wher ei N RpaRgitasgraore t he neanings defined in Caim1l. 8.

Cycl ohexenyl et hane conpounds according to Caim1l1l of the fornmula [err] 30
wher ei n [ et r gycloasi@nyRtizavervinlegereadnirags: defined in Caim2. 9.

Cycl ohexenyl et hane conpounds according to Claim1l of the fornula [err] Y 40
whereinsR and Y have the meani ngs defi ned |n CI aim1. 10.

CycT ohexenyl et haneg f f QL err] Y 50
wherein R and Y hav -- ¥ | ﬁg‘lﬂgf ded ll (r%r#) EI@ }d d crystal
conposition which corrprl ses at |east two corrponents at Ieast omé of the
conponent s belng a cyclohexenylethane compound as clained in any one of the

precedi¥g cl a EP 0 410 756 Bl Pat entanspriche 1.

Cycl ohexenyl g‘f’ﬂ%e'ﬂfe?‘ ?‘ﬁd\ Yl' E?Pe' "Y°”f5 r4fe -Alkylgruppe oder 'P@Efﬁm@giufpe gipe 3
cC-CclIlI )(ago \t eg g m |§ wc@{ 1?5“ Was?sierﬁtoﬁ og?rrréuoratom ist; worin m
Cl-Clo-Al kyI gru Phe ts't’ ot e 3 Cl - Cl o- Al kyl gruppe oder

Cl - COo- r rom odor Fluoratomi st;
WOr i n e| n ée;(fgg%'eé *\%rb@%{ uora%%rﬁné.’ﬁsc{e?k%fﬁl n m= 0 oder 1 ist; und

vvorinn Ooderllst.

R -.<. >-< >'C I{Z"C Ilz _<: :?'x“ .
: Y

worin Xi1 eine Ci-Cio-Alkylgruppe oder eine Ci-Cio-Alkoxygruppe ist; und worin R und Y die in
Anspruch 1 definierte Bedeutungen haben.
25
3. Cyclohexenylethan-Verbindungen nach Anspruch 1 der Formel:

w R Orcugcit, {O)-cuic i, <Oy
| Y

worin X141, R und Y die in Anspruch 2 definierten Bedeutungen haben.
85
4. Cyclohexenylsthan-Verbindungen nach Anspruch 1 der Formel:

_ R -Oc ety <O)-r
Y

45 worin R und Y die in Anspruch 1 definierten Bedeutungen haben.

8. Cyclohexenylethan-Verbindungen nach Anspruch 1 der Formel:

R »cHycH, { WCHFCH, @-F
Y

worin R und Y die in Anspruch 1 definierten Bedeutungen haben.

50
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16 2. Q/cl ohexonyl et han- Ver bi ndungen nach Anspruch 1 der—Forfebi—RCo=~~~

HZ-C | - X 2 20

Y worin Xi, eine d-C o-Al kyl grupE[)%°31 e?sse?1ne C-CGo-A koﬂlﬂ"fﬂ mifﬂm
worin Rund Y die in Anspruch 1 definierte Bedeutungen ha Im
Cycl ohexgnytlohékenyétahverdii@geh nagiCAhs OGP de€ Fordheidler  For el :

RIfCHCL{2 -(Jr-CI1jC 111 worin X111, Rund Y die in Anspruch 2 defini erten
Bedeut ungen haben. 35 4. Cycl ohexenyl et han- Ver bi ndungen nach Anspruch 1 der

_Forrrel: 40 U2 " worin Rund Y
i,ns Anspruch 1 defini 31‘@5@_9@%@8? .@_@N . | )

cl'ohexenyl et han- Ver bi ndungen nach Anspruch 1 der Fd el : 60
2R9 CH-Cl-2 -Dc 1.r CH2 Ky 55 worin Rund Y die in Anspruch 1
defini erten Bedeutungen habe 27 * L MG6.
oycl oh1exeny‘f"§‘f‘ﬁ‘a‘f‘i‘ Vebegp ﬁEﬁEW@'éhdﬁ'a'E'FPnﬁ?g‘ih“ﬂﬁ?? "b¥er Formel: 5
2C ~ “CLO r Y die.i defini erten Bedeutungen
haben. 10" 7&’%{’ W&?EX?P'@?%& &\s?{ﬁ% %ﬁp‘?{ﬂﬁlh Anspruch 1 der Fornel: R
-{ -CH2-d2 H(-CH2--CH2 HQCN y vvormRund Y diein Anspruch 1
defini erten Bedeutunge ben 20 8. Cymsdohexenyl et han- b| ndungen nach
Ansprugh 1 der Forn®- CH, CH —CH. DCNH- C M
worin und Xi, die in nsprucﬁ 2 defl nrerten edeutungen ben 30 9.
Cycl ohexenyl et han Ver bi ndungen nach Anspruch 1 der Fornel:
R-<]-CH-CHZ F-F worin Rund Y die in Anspruch 1 defini erten Bedeut ungen
haben. 40 1&orin Bk aluRXie AydpRLH R BefMienddl Badeunggsn Hapsah Anspruch 1 der Fornel: 45
R-DGH 2-CH2 -<CC N
' 8. Cyclohexenylethan-Verbindungen nach Anspruch 1 der Formel:

e upes
worin R und Xi1 die in Anspruch 2 definierten Bedsutungen haben.
30 -
9. Cyclohexenylethan-Verbindungen nach Anspruch 1 der Formel:
- R O-CHiCH, @""
Y
worin R und Y die in Anspruch 1 definierten Bedeutungen haben.
— %

10. Cyclohexenylethan-Verbindungen nach Anspruch 1 der Formel:

“ RO—CHZ-—CIiz-@-CN
Y

worin R und Y die in Anspruch 1 definierten Bedeutungen haben.
50 .
11. Fllssigkristallzusammensetzung, welche mindestens zwei Komponenten enthilt, wobei mindestens eine
der Komponenten eine Cyclohexenylethan-Verbindung gemaB einem der voransteshenden Anspriiche 1
bis 10 ist.
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yworln Rund Y die in Anspruch 1 definierten_Bedeutu ha

FI'i (ssigkristallzusamrenset zung, %f'lﬁo%é‘g%s“ ens zvvel Ko

enthalt, wobei m ndestens eine der konponenten ei ne WH“M']HIHH“"""””“I
Cycl ohexenyl et han- Ver bi ndung gemAB ei nem der vor anst ehenden Anspr ache 1°bis
10 ist. S5O6Re¥8ndicatibn L M4 S Revendications 1. Conposes

cycl ohexényl 6t hane de la formule: R +D+.*ec H2-C H)jC iH-CH2 X Y 10
dans | aquel-| €olRpassd cyainhegéryétheneiatia fadmiviet e en C, - Cio; X est un groupenent

al kyle en C - CIO ou un groupenent alcoxy en G - C10; un groupenent

ni §ril esou un atorre de bronme ou de fl uor Y est un atone d' hydrogene ou de
fluor; mest 0 ou est 0 ou 1 15 0365 cycl ohex | 6t hane
selon |l a revendi ca X

R ~7~.-C3-C 2sCHL Xllvy ans Iaquelle X est u grou o?l kyl e en
Cl - Cl1 oCu un groupenent alcoxy en G - Cl0O et Ret 25 Y oht les
si gni fi &tions donn6es dans | a revendi catl on 1. 3 Corrposes

%Ygggi??&&lzgs uells 52_) ong\%{.t'q f 1”&10(1%‘?%‘ Et’ alk%B en G1 C o uunrls
don nees dang, ggrﬁg E eﬂgg} gesti gsé:%l%uqyc ato exeny t[ﬁane '{?'
revendi gati on a forrm e:

{Q).-(2~£& mposklcycioiegsnyisthane selon laGeesuidafaUehd 18 idn@d: Y ont |es

significations donnbes dans |l a revendication 1. 5. Conposes
cycl ohexényl et hane selon |a revendication 1 de |la formule: 50

R(Q.C H2--CH2 --C-C ac CR %gﬂg@glﬂ et Y ont les
si gni fi emtions donn6es dans | evsadi ca 229 {d 410 766 B1
L9 Conmposes cycl ohexenyl 6t hane selon |la revendicati¥n 1 de la fornul a:

dans laquelle X11 est un groupement alkyle en Cy - C10 ou un groupement alcoxy en Ct - Cio 6t R et
25 Y ont les significations données dans la revendication 1.

3. Composés cyclohexényléthane selon la revendication 1 de la formule:
30 R .
< OcapcH, < YcHocH, <Q)xy,
Y

35 dans laquelle Xi1, R et Y ont les significations données dans la revendication 2.

4. Composés cyclohexényléthane selon la revendication 1 de la formule:
) 40
W R CH,~CH, F
: Y

45 dans laquelle R et Y ont les significations données dans la revendication 1.

5. Composés cyclohexényléthane selon la revendication 1 de la formule:
< e Oenpen, Oeonr
CH;CH, cazcuz-@-s
Y

55 dans laquelle R st Y ont les significations données dans la revendication 1.
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5 R It 1/(5’65//;
e

laquel le R et Y ont les significay &Rt fggrgl‘ee,éi dans lar mm‘%‘

Conpos6s cycl ohex6nyl 6t hane selon | a revendi cation 1 de |

-CJ- CHr -(3-CH2-C H2 C(QCN y dans laquelle Ret Y om I%s
significat imoﬁevﬁﬁms(édm&né seldnayetlticaibn Ode & forR@e:8 Conposes
cycl ohexényl 6t hane selon |a revendication 1 de la fornmula: 25
RQ CH2 CH2 --X11 dans laquelle X11 et R ont |es significations donn6es dans

| a revendication 2. 30 Q. _ ZOMQOFERNC}KC],0h¢ yl lon | a
reyepdication 1 de la fo(2 ?gzd';@@l%&; le Ret Y ont les
significations donnees dans |a revendication 1. 40 10f Conpos6s
cyclohex6ny|6thane selon la revendication 1 de la fornula: R--CH CH2
C-CN4

y dans Iaqu‘@f"f laquelieR ety g fes pigt ’§f‘°§t|‘°§?ﬁ9“l‘ec?§fj?'8rllas'e\fﬁﬂ?“caé'f)'hlt donn6es dans |a
Ine):/ﬁg dedk (ggf%%égg Iojﬁexen%?h ne selon I?_lreynglgéflgg?dg{al Srrtmzi‘I line qui conprend au

Mol NS 65888t ant un conpos6
cycl ohex6nyl 6t hane teI que revendlqu6 dans | ' une quelconque des

revendlcatlons 1 al0 cedent es
. -@-enz—cuz CH,<H, -@cn

%*
]

dans laquelle R et Y ont les significations données dans la revendication 1.

{ 8 Composés cyclohexényléthane selon la revendication 1 de la formule:

2 R -cuycH, XOrx,,

dans laquelle X11 st R ont les significations données dans la revendication 2.

30 9. Composés cyciohexényiéthane selon la revendication 1 de la formule:

- F
i} R)-cH; cuz-@;

dans laquelle R et Y ont les significations données dans la revendication 1.

-'\/ 40 10. Composés cyclohexényléthane selon la revendication 1 de Ia formule:

RO—C Hy CH, -@-c N
Y

dans laquelle R et Y ont les significations qui sont données dans la revendication 1.
so 11. Composition liquide cristalline qui comprend au moins deux composants, au moins un des composants

étant un composé cyclohexényléthane tel que revendiqué dans 'une quelconque des revendications 1
& 10 précédentes.
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