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NAl?HTHALEN'E DERIVATIVE AND LIQUID CRYSTAL 

COMPOSITION COMPRISING THE SAME 

[IELP OF THE lNVZNT!Q'N 

The present invention relates to a novel liquid-

crystalline compound which is a naphtha.lene dfiilrivative useful as 

an electro-optical liquid crystal display mataxial, a liquid 

crystal i:::.omposition containing such naphthalene derivatives and 

a liqaid crystal display device comprising the 5a.rr.e. 

BACKGiomm or THE IHYENTioN 

A liquid crystal display device has been uaed more and 

more in watch and 9lectronic calculator as well as various 

measu%inq instxument, panel for automobile, word processor, 

electronic note, printer, computer, television, etc. 

Representative exa.:m.ples of liquid crystal display system include 

TN (twisted nematic) system, S'.I'N (super-twisted nematic) system, 

DS (dynamic scattering) system, GH (quast•host) system, and FLC 

(ferroeiactric liquid crystai) system, which allows hiqh speed 

response. Referring to driving systmn, multiplex driving has 

been more common than the conventional static dri\J'inq. Fu.rthcar, 

simple matrix systlilm"has been recently put into practical use. 

Moreover, active matrix system. has bean put into practical use. 

As- the liquid crystal materials to be incorporatect··in ..... ,,,. 

these liquid crystal display devices there have been synthesized 

rrr ~ 11 li5J 
rr::, 
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a very large number of kind.l!'J of liquid-crystalline compounds to 

date. These liquid .. c:rystalline compounds are usad depending on 

their display systems, driving systems or pui;poses. However, the 

:requirement tor improvement of the properties of liquid crystal 

di.splay device (enhancement of display quality o.r increase of the 

size of diaplay) has been qrowinq more and mo~e. In order to 

satisfy theae requirements, the development of new liquid crystal 

compound~ a~e under way. 

A liquid crystal compound is composed of a eentral 

skeleton moiety qenerally callad core and a terminal moiety at 

both ends thereof. In gene:al, the majority of the rinq st::t"ucture 

constituting the core moiaty of a liquid crystal compound ia 

occupied by 1, 4-pheny lane <Jroup (which· may he subs ti tu ted. by ona 

or two halogQn atoms, cyano qrcups, methyl qroups, etc.} and 

trans-l,4-cyclohexylene group. However, a liquid-crystalline 

compound merely made of 1,4-phenylene group and trans-1,4-

cyclohilxylene qroup is li.m.i bad in its kind o:r properties . As a 

matter o~ fillet, these canponen't.S cannot suft'i.c:::iently meet the 

fcregoin9 demands. 

Besides the ring structures :nl~h as l, 4-phenylene group 

and trans-1,4-eyclohexylena qroup, hetarocyclic gzoups such as 

pyridine-2,5-diyl qroup, pyrimidine-2,5-diyl qroup and 1,3-

dioxane-trans-2,5-diyl qroup, condansad rinqs such as trana­

decahydronaphthalene-2,6-diyl qroup, naphthalene-2,6-d:l.yl 
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group, tetrahydronaphthalene-2,6-diyl group, 

bicyclo[2,2,2]octane-1,4-diyl group and spiro[3,3]heptane-

2, 6-d.iyl group, etc. have been under study. However, few of these 

compounds have been put into practical use due to problems in 

production (technique, cost, ate.) and stability. 

Though being a rinq s t::ucture which has long been reported, 

naphtha.lene-2, 6-diyl group among these cond.gmuac:i rings is li tt.le 

known f~; ~roparties other than liquid crystallinity (phase 

transition temperature), particularly nQntatia liquid 

crystallinity. (Fo:z: :smactic:: liqllid crystal, it has recently been 

reported that an optically active alcohol Qster of 

naphthalenec:arboxylic acid axhibi ts interesting properties as a 

ferroelectric liquid crystal.) 

An ordina:ry liquid c:.rystal compound is terminated by a 

chain (side cha.in) qroup at one end thereof at least. A so-called 

p-typa liquid crystal the dielectric anisotropy of which is 

positive is mostly terminated by a polar group at the ether end. 

thereof. 

In order to lower the d.riving voltage in TN or STN display 

system, a so-called strong P-type compound {the diel~ctric 

anisotropy of which is positive and great) is required. For this 

purpose, a compound terminated by cyano qroup at the molecular 

end thereof and having one or more fluorine atoms in the same 

direction per molecule is normally used. As a naphthalene 
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derivative there has been reported cnly a compound having 

phenylnaphths.lene skeleton (GB227l 771A: Citation. (a)) . There is 

no reference to physical properties and application. 

A5 the fareqoinq P·type compound to be uaad in active 

matrix driving there is used a compound containing as apola.r q:r:oup 

fluorine atom, fluoroalkoxyl group or fluoroalkyl group alone. 

As a naphthalene darivative there ia described only a compound 

having p~enylnaphthalene skeleton in GB2227019B (Citation (b)) 

and the above Citation (a). However, the.re is little reference 

to specific physical p:r:opertiea. · ·Further, there is no :c•f••enc:e 

to application to active matrix systl!!m. 

In general, a liquid-c:rystalline compound which is a 

naphthalene derivative mostly e~hibits a poor miscibility with 

other liquid czystal compounds. It is thought effective to 

int%oduce side su:bstituants (praferahly fluorine atom in 

particular) into the naphthalene skeleton for the purpose of 

improving tha miscibility of the naphthalene derivative. The 

substitution .by fluori.ne a.tom is thought et':fective al.so if an end. 

polar qroup is directly introduced. into t.he naphthalena ring in 

the application to thQ foreqoinq active matrix system. Some 

exa.m.plao of such a fluoronaphtha.lene derivative are shown in the 

foreqoinq Citation (a}. However, there is little xeferencQ to 

production proCl!!!l55, not to mention physical propa:rties. Thus, 

it is by no means thouqht that these axemplifiQd compounds arQ 
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actually produced compounds . rurther 1 it cannot be presumed what 

properties these compounds have. No compounds ha.vinq a structure 

having a fluoroalkoxyl qroup or fluoroalkyl q~oup directly 

eonnacbad. to naphtha.lQne ring as a polar group have been known. 

It has been known that a. liquid crystal compound having 

an alkenyl qroup in.stead of an alkyl group, which is normally usad 

as a side chain moiety, exhibits excellent improvements such aa 

·improved .,.liquid c.rys tallini ty, reduced viscosity and · improved 

sharpness in display. However, these alkenyl g.:roups a.re mo11tly 

introduced directly connected to cyclohexane ring. Thus, no 

compounds having alkgnyl groups introduced in naphthalene ring 

have been reported. 

Similarly, no naphthalene derivatives having as aide 

c::h-.in alkoxy-lalk.yl group, fluoroalkyl group, fluoroallcsnyl q.roup, 

fluoroalkenyloxy group, etc. have been reported. 

As groups cennectinq the ring structures in the core 

moiety of a liquid crystal compound, there hava been known many 

divalent organic groups besides sinqie bond and 1,2-ethylene 

group (-CH2CH2-) • 

Liquid crystal compounds having 1,4-butylene group or 

l, 2-propylane group a.re known to have a low melting point and an 

excellent miscibility with othQr liquid crystal compounds as 

compared with the co::responding liquid crystal compounds having 

single bond or ethylene group. However, no liquid-crystalline 
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compound.a ha.vinq 1, 4-butylene c,;roup or 1, 2-propylene qroup have 

beGn known among naphthalQne derivatives. 

It has been reported that a liquid. crystal compound havinq 

difluoroxymethylene qroup (-CF20-, -OCF2-) or difluoroethenyl 

qroup {-CF=CF•) exhibits a low viscosity and thus is effective 

for the enhancement of response. BowQva~. no such naphthalQna 

derivatives hava been known . 

.... 

SQMMl\.BY OF THE INVENTION 

An object of the present 'invention is to provide a novel 

liquid-crystalline compound havinq a naphthalene ring and a 

practical liquid crysta.1 composition comprising the sama. 

The present invention has the following constitutions to 

accomplish the foregoing object: 

l. A naphthalene derivative represented by the 

following general fo:r:mula (I): 

(I) 

wherein R" :represents a CHic alkyl 1 alkoxy, a.lkoxyalkyl., alkenyl 

or alkenylox.y qroup which may be subs ti tu ted by a C
1

_7 a.lkoxy l group 

or from 1 to 7 fluor.ine atoms; a. and b Gu1.ch rep.rl'!sent an integQ:t' 

of O or l and satisfy the relationship a ~ b; rinqs A and B each 
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indepand.en tly raprasen t a trans-1, 4-eyc:lohexylene group, .1, 4-

phe:nylen• qrcup which may :be substituted by one or more fluorima 

atoms, pyridine-2,5-diyl qroup, py~imidine-2,5-diyl group, 

pyrazine-2,5-d.iyl group, pyridazinQ-3,6-d.iyl group, trans-

1,3-dioxane-2,5-diyl q~oup, trans-decahydronaphthalene-2,6-

diyl qraup or tat:r:ahydronaphthalene-2, 6-diyl g::oup; L• and Lb CiHl.C:h 

independently represent -CH2CH2-, -CH2CH2CH2CH2-, -CH==CH-, -

CH=CHCH2t;B,(:", -CBzCE:2CH=CB-, •CH (CB3 ) CB;a-, -CB2CB (CH3 ) - ; -CF=CF-, 

-CF20-, -OCF2-, -COO-, -OCO-, -c=c- or single bond; :x1 to X6 ea.ch 

:l.nciepe.ndently rep.resent. a hyd.rog"en atom or fluo:r:ine atom; and Z .. 

reprsuumts a fluorine atom, chlorine atom, t.rifluo:rcmet.hoxy g"roup, 

C1_, alkoxyl qroup, C1_20 alkyl, allc:oxyl, alkenyl or alkanyloxy group 

which may be eubotituted by from l to 7 fluorine atoms or group 

reprasQnted by the following general formula {IIa) or (IIb) : 

(IIa.) 

(IIh) 

wherein Le and Ltl. each ind.epandently :rapresent -CH
2
CH2-, -

CH:iCH2CH2CH2- I -CH=CH- I -CH=CHCH2CM2-, -CH2CH,CH=CH-, -CH {CH3) CH2-1 
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-CB2CH(CH3}-, -CF=CF-, -CF,o-, -OCFz-, -coo-, -oco-, -c=c- .or 

aingla bond; ring5 C and D each independently represent a 

tra.ns-1, 4-cyclohexylene qroup, 1, 4-phenylQna qroup which may b• 

substituted by one or more fluorine atoms, pyridinQ-2,5-diyl 

qzoup, pyri.:midine-2,S-diyl qroup, pyrazine-2,5-d.iyl group, 

pyridazine-3,6-diyl group, trans-l,3-dioxane-2,5-diyl group, 

t~ans-decahyd.ronaphthalene-2,6-diyl group or 

tetrahyd;'onaphthalen•-2,S•diyl group; zb and Z0 each 

independently represent a fluo:rine atom, chlorine atom, b;c-omine 

a tom, iodine a tom, hyd.roqen a ton\', cyano group, -SCN, -OCN, -R' , 

-0.R' , -OCOR' or -COOR' , whez-ein R' represents a. Ci.~:io alkyl or alkoxy 

qroup or CM1a alkanyl or alkenyloxy group, and these qroups may 

be sus.bsti tuted by a Ci-io alkoxyl 1 ac:yl, aeyloxy or alkoxyca.rbonyl 

qroup and one or more hyd.roqen atoms contained in these groups 

may be substituted by one or more fluorine atoins, and in the case 

of fo.:r:ming an asymmetric: carbon by the subs ti tu ti on or branchinq, 

it may form an optically active fo:r:m or raoe.mic form, with tha 

proviso that (1) if z• represents a group represented by the 

general formula (II.a) , bis 0, if Z" rep.resents a group repreaanted 

by the graneral formula. (IIh) , a is 0, and if z• represcrmts a f1uorine 

a.tom, chlorine atom, trifluoromethoxy group, C1_7 alkoxyl group 

or C1.::ia alkyl, a.lkoxyl, alkenyl or alk~nyloxy q:roup which may be 

substitutad by from 1 to 7 fluorine atoms, a is 1; (2) if z• 
rapresents the group repzeasnted by the qeneral fo:cmula (IIa}, 
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ring C :Ctp:r:esents a 1, 4-phenylene group which may be substituted 

by fluorine atom and zt> rep.resents a fluorine atom, chlorine &tom, 

trifluorom.ethoxy group or an alkyl or alkoxyl group which may be 

suhstit:.uteciby fluorine atom, La .rep.resenta -CH2CH2CH,CB2-, -CH=CH-, 

... CH=CHCB2CB2- I -CB2CB;aCH=CH-, -CB (CH3) CH2- I -CH:zCH (CH3) - I -CF-CF-, 

-CF20- o:r -OCF2 - and/or at lea.st cne cf X1 to X6 represents a fluoz:ine 

atom; (3) if za repreaenta an alkyl or alkoxyl qroup, at least 

one of X~ tp X 11 rep.resents a fluorine atom and/or L0 represents 

-CHzCBzCH:zCH2- I -CF=CF- I -CF20- o:r -OCF2-: (4) if z* :represents a 

fluorine or chlorine atom, L• rapresents a single bond; and if 

. ring- A representa a l, 4-phenylene g-roup which may he substituted 

by flucrine atom, b represents 0, or b raprasenta 1 and Lb 

repreaants a sinql& bond; and (5) if ~ and b each rQpresent O, 

X1 represents a fluorine atom and X2 to X15 each represent a hydrogen 

atom: and if i.c: represents a single bond, zb represents fluorine 

atom, chlorine atom, hydrogen atom, tzifluoromethoxy group, 

alkenyl group, alkenyloxy group, e:yanato group or cyanc group. 

2 . The compound accord.inq ·to Clause l above, wherein in 

the ;•neral formula (I) a and b each .represent 1. 

3 . The compound according to Cla.use 1 above, wheraiin in 

the gene::ral formula (I) a is l, b is O and z• is a group seleetad 

from the group consisting of fluorine atom, chlorine atom, 

tl:'i:fluo:rometho~ group, and C1• 20 alkyl, alkoxyl, alkenyl c:r 

alkenyloxy group which m.ay ha subs ti tutcac:l by c 1 _, allcoxyl group 
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or from 1 to 7 fluorine atoms. 

4. 'I'he compound acco:rdin9 to Cla.uufi l al::!ove, whe:r:ein in 

th• qena:ral formula (I) a is 1, bis O and z• i.s a group representCild 

by the general fo:rmula (IIa) . 

5. 'I'he compound according to Clause l above, wherein in 

the general formula (I) a and b each are 0 and z• represents & 

group repremGnted by the general fo:cmula (IIa) . 

ei . . '!'ha compound according to Clause l above, wherein in 

the qliilnsara.l formula (I) a. and b each a:-e 0 and za rep::esen ts a 

group represented by the qeneral formula (!Ib) . 

7 . The compound according to any ona of Clauses l to 6 

above, wherein r.:, L'o, Le: and L.s in the qeneral formula. (!) oach 

independently represent a qrcup selected from the qroup 

consisting of -CH2CH2- and sinqle bond. 

8. The compound aceorclinq to any cna of Claus11.s 1 to 4 

and 7 above, wherein ring A in the qenera.1 formula (I) .rt!!presents 

a qrcup selected from the qroup consisting of tra.ns-1,4· 

eyc1ohaxylene 9roup, l,4-pheny1ene group, 2-fluoro-1,4-

phenylene group, 2,6-difluoro~l,4-phenylana group and trans­

decahydronaphthalene-2,6•diy1 group. 

9. Tha compound according to any one of Clauses 1, 2, 

7 and 9 above, wher_ein rinq B in the general f o:rmula. (I) repreaants 

a trans-1,4-cyclohcxylene group. 

l 0 . The com.pound according to any one of Clauses 1 and 
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4 to 7 above, wherein rings C and D in the general formula (I) 

each independently represent a group selected from the group 

consisting of 1, 4-phenylene group, 2-fluoro-l, 4-phenylene group, 

3-fluoro-1,4-phenylene group, 2,3-difluoro-1,4-phenylene group 

and 3,5-difluoro-1,4-phenylene group. 

11. The compound according to any one of Clauses 1 to 

3 and 7 to 9 above, wherein Z2 in the general formula (I) represents 

a group selected from the group consisting of C4 _12 alkenyl group 
-.. 

which may be substituted by from l to 3 fluorine atoms and C3 _12 

alkenyloxy group which may be substituted by from 1 to 3 fluorine 

atoms. 

12. The compound according to any one of Clauses 1 to 

3 and 7 to 9 above, wherein Z2 in the general formula (I} represents 

a group selected from the group consisting of C1_12 alkyl or alkoxyl. 

group which may be substituted by from 1 to 7 fluorine atoms. 

13. The compound according to Clause 12 above, wherein 

Z2 in the general formula (I) represents a trifluoromethoxy group. 

14. The compound according to any one of Clauses 1 to 

13 above, wherein X1 in the general formula (I) represents a 

fluorine atom. 

15. The compound according to Clause 14 above, wherein 

X2 in the general formula (I) represents a fluorine atom. 

16. The compound according to Clause 2 or 3 above, 

wherein X1 and X2 in the general formula {I} each represent a 
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fluorine atom. 

17. A liquid crystal composition comprising a compound 

represented by the general formula (I) described in Clause 1 

above. 

18. The liquid crystal composition described in Clause 

17 above for use in active matrix driving. 

19. A liquid crystal device comprising as a constituent 

element a liquid crystal composition described in Clause 1 7 above . ... 
20. An active matrix driving liquid crystal display 

device comprising a liquid crystal composition described in 

Clause 18 above. 

In more detail, the present invention provides a novel 

liquid-crystalline compound which is a naphthalene derivative 

represented by the following general formula (I) : 

(I) 

In the foregoing general formula (I) , Ra represents a C1 _20 

alkyl, alkoxy, alkoxyalkyl, alkenyl or alkenyloxy group which may 

be substituted by a C1 _7 alkoxyl group or from 1 to 7 fluorine atoms. 

Ra preferably is a Ci_ 7 straight-chain alkyl or alkenyl group. The 

alkyl group is preferably an unsubstituted alkyl group or an alkyl 
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group terminated by a plurality of fluorine atoms, particularly 

an unsubstituted alkyl group. The alkenyl group, if the ring 

structure to which it is directly connected is a saturated ring, 

is preferably a 1-alkenyl group or 3-alkenyl group. In this case, 

the double bond is preferably at the end of side chain. 

Alternatively, the configuration of the double bond is preferably 

in trans-position. A particularly preferred example of the 

alkenyl group is a vinyl group or 3-butenyl group. Further, the .. 
hydrogen atom which is directly connected to the double bond is 

preferably substituted by a fluorine atom. Preferred examples 

of such a substituted alkenyl group include (E)-2-fluorovinyl 

group, 2,3-difluorovinyl group, 3-fluoro-2-propenyl group, 

3,3-difluoro-2-propenyl group, 4-fluoro-3-butenyl group, and 

4,4-difluoro-3-butenyl group. The alkenyl group, if the ring 

structure to which it is directly connected is an aromatic ring, 

is preferably a 3-alkenyl group. In this case, the double bond 

is preferably at the end of side chain. Alternatively, the 

conf igura ti on of the double bond is preferably in trans-position. 

A particularly preferred example of the alkenyl group is a 3-

butenyl group or trans-3-pentenyl group . 

.e. and beach represent 0 or 1 and satisfy the relationship 

a<:?: b. 

Rings A and B each independently represent a trans-

1,4-cyclohexylene group, 1,4-phenylene group which may be 
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su.batituted by one or mora fluorine atoms, pyrid.ine-2,5-diyl 

qroup, pyrim.idine-2,5-diyl group, pyrazine-2,S-di.yl qroup, 

pyridazine-3,6-diyl group, trano-1,3-dioxane-2,S-diyl 9rcup, 

trans-decahyd:ronaphthalena-2,6-diyl group or 

tetrahydronaphthalene-2,6-diyl group. Preferred among these 

qroups are trans-1,4-cyclohexylene ~~cup, l,4-phenylene, 2-

fluoro-1,4-phenylene group, 3·fluoro-l,4~phenylene qroup, 

2,3-difl~o~o-1,4-pbQnylene group, 2,6-difluoro-l,4-phenylene 

group, and trans-decahydro naphthalene-2,6-diyl qroup. In 

particular, ring B is p.r11afe:ca.bly ·a eyclohexane ring. !ting- A, if 

a stxong p-type liquid crystal composition is particularly 

rQquired, is preferably a 2-fluoro-1,4-phanylena group or 

2, 6-difluoro-l, 4-phenylene q:roup. If a strong n-t:ype (neqa.tive 

dielectric anisotxopy) is particularly required, rin9 A is 

preferably a 3-flucro-1,4-phenylena group or 2,3-difluoro-

l,4-pbenylene group. 

L" and Lb ea.ch independGntly represent -CH2CB2-, -

-CB2CH (CB3 ) - , -CF=CF-, -CF20-, -OCF:i-, -coo-, -oco-, -c=c- or 

.single bond. Preferred among tha.se groups are ... CH2CH2·, -CF=C!'-, 

-CF20·, -OC!'2• and eiinqle bond, and -CH2CH2 - and sinqle bond are 

particularly preferred. If L• and Lb are present at the aame time, 

at least onQ of tham is more preferably a sinqle bond. 
l 6 . 

X to X each indepandent1y repreaent a hydrogen ata?ll or 
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fluorine atom. In particular, X1 preferably represents a 

fluorine atom. If the liquid-crystalline compound is a p-type 

compound, one or more of X1 to X3 each are preferably a fluorine 

a tom while X4 to X6 each are pref er ably a hydrogen a tom. Further, 

if za is a polar group such as fluorine atom, X1 and X2 or X1 to 

X3 each preferably represent a fluorine atom at the same time. 

If the liquid-crystalline compound is an-type compound, at least 

one of X 4 to X 6 is preferably a fluorine atom. Alternatively, all ... 
X1 to X6 each represent a hydrogen atom. Alternatively, X1 is 

preferably a fluorine atom while the others are each preferably 

a hydrogen atom. 

za represents a fluorine atom, chlorine atom, 

triflUOrOmethoxy group I cl-7 alkoxyl group I cl-20 alkyl t alkoxyl I 

alkenyl or alkenyloxy group which may be substituted by from 1 

to 7 fluorine atoms or group represented by the following general 

formula (IIa) or (IIb) : 

(IIa) 

(IIb) 

Preferred among these groups are fluorine atom, trifluoromethoxy 

group, difluoromethoxy group, cl-7 straight-chain alkyl group, 
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C1 _3 st.:caiqht-ohain alkoxyl q.roup, CM straight-chain 3-alkcmyl 

qroup, CM s t.ra.i9h t-cha.in alkenyloxy group, and qroup represented. 

by the fcreqoing general fo:rmula (IIa) or (IIh) . Particularly 

p:refar:r:ed amonc; thasa grou:ps are fluo:cine a.tom, t.rifluo:romethoxy 

group, methyl qroup, ethyl qroup, propyl qroup, butyl group, 

pentyl group, mathoxy group, ethoxy group, 3-butenyl group, 

trana-3-pentenyl group, allyloxy group, crotyloxy qroup, and 

group re~r~sent•d by thQ general formula (IIa). 

In the ;eneral formula (IIa) er (lib), LCI and L4 each 

.independently represent -CS:2CH2-·, -CH2CH2CH2CH2-, -CH•CB-, -

CH=CHCB2CB2-, -CB2CB2CB=CB- 1 .. CH (CH3 } CB2•, -CB'2CH (CB3 ) - , -CS"=CF-, 

-CF20-, -OCl'2-, -_coo-, -oco-, -c=c- or singls bond. Pr1Wferred 

among thesa groups are -CB2CB2-, -CF=Cf-, -CF20-, -OCF2 - or sinqle 

bond. Particularly_prefer.rred among these g".roups are -CB2CH2- o:z: 

sinqle bond. Further, if L0 and I.tJ ara present at the same tima, 

or if L 0 and the foreqoing L8 &re prQS&nt at the same time, at 

least one of them is p~afarahly a single bond. 

Rings C and O eaeh independently represent a trans-

1; 4-eyclohexylane group, 1,4-phenylene group which may be 

substituted by one or more fluorine atoms, pyridine-2,5-diyl 

group, pyrimidine-2,5-diy1 group, pyrazine-2,5-cliyl group, 

pyrid&zine-3,6-diyl g~oup, trans-1,3-dicx~ne-2,S-diyl group, 

trans-decahyd:r:onaphthalene-2,6-diyl group or 

tetrahyd.ronaphthalene-2,6-diyl group. Pre~errad among thase 
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groups are trans-1, 4-cyclohexylene group and 1, 4-phenylene group 

which may be substituted by one or more fluorine atoms. 

Particularly preferred among these groups are 1, 4-phenylene group, 

2-fluoro-1,4-phenylene group, 3-fluoro-1,4-phenylene group, 

2,3-difluoro-1,4-phenylene group, and 3,5-difluoro-1,4-

phenylene group. In particular, if the liquid-crystalline 

compound is a p-type compound, rings C and D each are preferably 

a 3-fluoro-1,4-phenylene group or 3,5-difluoro-1,4-phenylene 
-· 

group. 

zb and zc each independently represent a fluorine atom, 

chlorine atom, bromine atom, iodine atom, hydrogen atom, cyano 

group, -SCN, -OCN, -R', -OR', -OCOR' or -COOR', wherein R' 

represents a C1 _20 alkyl or alkoxy group or C2 _20 alkenyl or 

alkenyloxy group / and these groups may be susbsti tuted by a C1 _10 

alkoxyl, acyl, acyloxy or alkoxycarbonyl qroup and one or more 

hydrogen atoms contained in these groups may be substituted by 

one or more fluorine atoms, and in the case of forming an asymmetric 

carbon by the substitution or branching / it may fo.rm an optically 

active form or racemic form. 

Preferably, zb and zc each represent a fluorine atom, 

chlorine atom, hydrogen atom, trifluoromethoxy group, C1 _ 7 alkoxyl 

group or C1 _20 alkyl, alkoxyl, alkenyl or alkenyloxy group which 

may be substituted by from 1 to 20 fluorine atoms, cyanate group 

or cyano group. Preferred among these groups are fluorine atom, 

- 17 -
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triflUOrOmethoxy group I diflUOrOmethoxy group I cl-7 Straight-

chain alkyl group I cl-3 straight-chain alko>...-yl group t c4-1 

straight-chain 3-alkenyl group, C3_7 straight-chain alkenyloxy 

group or cyano group. Particularly preferred among these groups 

are fluorine atom, trifluoromethoxy group, methyl group, ethyl 

group, propyl group, butyl group, pentyl group, methoxy group, 

ethoxy group, 3-butenyl group, trans-3-pentenyl group, allyloxy 

group, crotyloxy group, and cyano group . ... 
There are the following previsions: 

(1) If za represents the group represented by the general 

fo:rmula {IIa} I b is c I if za represents the group represented by 

the general formula (IIb) , a is 0, and if za represents a fluorine 

atom, chlorine atom, trifluoromethoxy group, C1 _7 alkoxyl group 

or C1 _20 alkyl, alkoxyl, alkenyl or alkenyloxy group which may be 

substituted by from l to 7 fluorine atoms, a is 1; 

(2) If za represents the group represented by the general 

formula (IIa) , ring C represents a 1, 4-phenylene group which may 

be substituted by fluorine atom and zb represents a fluorine atom, 

chlorine atom, trifluoromethoxy group or an alkyl or alkoxyl group 

which may be substituted by fluorine atom, Le represents -

CH2CH2CH2CH2-, -CH=CH- I -CH=CHCH2CH2- I -CH2CH2CH=CH- I -CH (CH3) CH2- I 

-CH2CH (CH3 ) - , -CF=CF-, -CF20- or -OCF2 - and/or at least one of X1 

to X6 represents a fluorine atom; 

(3) If za represents an alkyl or alkoxyl group, at least 

- 18 -
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one of X1 to x' .represents a fluorine atom a.nd/or L0 represents 

-CHzCH2CH2CB2-, -CF=CI'-, -CJ'20- c:r: -OCF2-: 

..... w .... . ··---..... -· 
(4) if z• represents a fluorine or chlori~e atom, L6 

represents a. sinqle bond.; and if ring A representl!!I al, 4-phenylene 

q.roup which may be substituted by fluo:rine it.tom, b reprl!!!!Hilnts 0, 

or b represents 1 and Lb represents a sinqls bond; and 

(5} If a and h each .represent O, X1 .repreaenta a fluorine 

atom and.. r. to X5 ea.ch reprcasant a hydrogen atom; . and if Lr.: 

.represents a single bond, zb represents fluorine atom, chlorine 

atom, hyd.roqan atom, trifluoromethoxy group, alkenyl q~oup, 

. alkenyloxy group, cyanato group or eyano group. 

As mentioned, there are a variety of compounds 

repraaanted hy the general formula (I) . Preferred ar~ those 

represented by the following general formulae (Ia) to (Ie} as 

classified by the structure cf core moiety: 

- 19 -
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... 

t {ti) 

L~f (!o) 

- 20 -
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wherain R .. , ring A, ring S, L", Lb, Zi,,, Z" a.nd X1 to Xd are as defined 

in the qeneral for.mula (I); rinq c and rinq Dare as defined in 

the gena:i:al formula .{II11) or (IIh) ; and Z0 represents a fluorine 

atom, chlorine atom, trifluoromethoxy g.roup, CH alkoxyl group 

o:i: C1_20 alkyl, alkoxyl, alkenyl or alkQnyloxy group which m.ay bQ 

substituted by from l to 7 fluorine atoms. 

Particularly prafe::ed among the compounds represented 

by the qeneral formula (Ia) are those shown below. 

- 21 -



A 
F (!aaa) 

R 
(laab) 

F 

F (laac) F (laad) 
R R 

F F 

F (laae) F (laa1) 
R R 

F 

(laag) 
R 

.... 

R 
CJ (laba) 

R 
Cl (labb) 

F 

R 
(!abc) 

R 
Cl (labd) 

Cl (labe) 

F 

OCF3 (laca) OCF3 (lacb) 
R R 

F F 

R 
;} OCF3 (la.cc) 

A # OCF3 (lacd) 

F 

R 
OCF3 (!ace) 

F 

- 22 -
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A f\ f\ rD-ocHF2 (ladb) 

~F 
F 

R R 
OCHF2 (ladd) OCHF2 (lade) 

R 
OCHF2 (lade) 

F 

R' (laea) R' (laeb) 
R R 

F F 

R' (laec) R' (faed) 
R R 

R 
R' (!aee) 

F 

OR' (Iara) OR' (lafb) 
R R 

F 

/) OR' (lafc) OR' (lafd) 
R R 

F 

R 
OR' (lafe) 

F 

- 23 -
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F (la.ga) F (fagb) 
R 

F 

F (lagc) F (lagd) 
R R 

F (!age) (fagd) 
R R 

F 
F 

R 
(fage) 

-... 

R 
Cl (!aha) 

R 
Cl (lahb) 

F F 

R 
Cl (!ahc) 

R 
Cl {ahcl) 

R 
Cl (lahe) 

F 

OCF3 (laia) OCF3 {laib) 
R R 

F F 

OCF3 (laic) OCF3 (laid) 
R R 

R 

F 

- 24 -



R-o-o-6t-OCHF2 (laja) 

F 

R I\. ~ ,r--[}-ocHF2 (lajb) 

~F 
F 

R R 
OCHF2 (lajd) OCHF2 {lajc) 

R 
OCHF2 (laje) 

F 

R~~ R~~ 
R R 

F 

R' (lake) R' (lakd) 
R R 

R 
R' (lake) 

F 

R 
OR' (ama) 

R 
OR' (lamb) 

F 

R 
OR' (lame) 

R 
OR' (lamd) 

R 
OR' (lame) 

F 
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R 
F (lana) 

R 
F (lanb} 

F F 

R 
F (lane) 

R 
F (land) 

R 
F (lane) R (land) 

F 
F 

R 
(lane) 

... 

R 
Cl (laoa) Cl (laob) 

R 

F 

Cl (laoe) Cl (laod) 
R R 

F 

Cl (laoe) 
R 

F 

R 
OCF3 (lapa) OCF3 (lapb) 

F F 

R 
OCF3 (!ape) OCF3 (!apd) 

R 

F 

R 
OCF3 (!ape) 

F 
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OCHF2 (!aqa) OCHF2 (laqb) 
R R 

F F 

OCHF2 (laqc) OCHF2 (laqd) 
R R 

F 

R 
J OCHF2 (laqe) 

F 

R' (Iara) R' (larb) 
R R 

... 
F F 

R' (!arc) R' {lard) 
R 

R' (!are) 
R 

F 

OR' (lasa) OR' (lasb) 
R R 

F F 

OR' (lase) OR' (lasd) 
R R 

F 

OR' (lase) 
R 

F 
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F (lat.a) F (latb) R R 

F F F 

F (late) F (latd) R R 

F 
F F 

F (late) (atd) 
R R 

F F F 
F 

R (late) 

F 

R 
Cl (laua) er (laub) 

R 

F F F F 

Cl (lauc) Cl (laud) R R 

F F F 

Cl (laue) 

F F 

R 
OCF3 (lava) OCF3 (la.vb) 

R 

F F F 

R 
OCF3 (lave) OCF3 (lavd) 

R 

F F F 

R 
OCF3 (lave) 

F F 

- 28 -
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OCHF2 (lawa) OCHF2 (!awb) 
R R 

F F F 

OCHF2 (!awe) OCHF2 (la1i11d) 
R R 

F F F 

OCHF2 (lawe) 
R 

F F 

R' (laxa) R' (laxb) 
R R 

F F F F 

A' (!axe) A' (laxd) 
R R 

F F F 

R 
R' (!axe) 

F F 

OR' (£aya) OR' (layb) 
R R 

F F F 

OR' (layc) OR' (layd) 
R R 

F F F 

R 
OR' (!aye) 

F F 
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F 

F (laAa) A F (laAb) 

(laAc) A F (laAd) 

A F (laAe) A (laAt) 

F 

Cl (!aBa) A Cl (laBb) 

Cl (laBc) R Cl (laBd) 

Cl (la8e) 

F 

R OCF3 (laCa) 

F 

R OCF3 (la.Cb) 

F 

R OCF3 {laCc) 

R OCF3 (la.Cd) 

R OCF3 (laCe) 

F 

- 30 -



R OCHF2 (laDa) 

F 

R OCHF2 (laDb) 

F 

A OCHF2 (laDc) 

R OCHF2 (laDd) 

R OCHF2 (laDe) 

F 

R R' (laEa) 

F 

R R' (laEb) 

F 

R R' (laEc) 

R A' (laEd) 

R A' (laEe) 

F 

- 31 -



=~-----~=----: - --~--~--.-.::: ___ -·····'"~·····-·-----------

R OR' (laFa) 

F 

R /) OR' (laFb) 

F 

R OR' (iaFc) 

R OR' (laFd) 

F 

R OR' (laFe} 

F 

F 

R F (laGa) R F (laGb) 

R (laC-c) R F (laGd) 

R F (laGe) R (laGf) 

F 

Cl (laHa) R Cl (laHb) 

Cl (laHc) R Cl (laHd) 

Cl (laHe) 

F 

- 32 -



R OCF3 (laJa) 

R OCF3 (laJb) 

R OCF3 (aJc) 

R OCF3 (laJd) 

F 

R OCF3 (laJe) 

F 

R OCHF2 (laKa) 

F 

R OCHF2 (laKb) 

F 

R OCHF2 (laKc) 

R OCHF2 (laKd) 

F 

R OCHF2 (laKe) 

F 

- 33 -



·--·-··--· ---

R R' (la.La) 

F 

R R' (lalb) 

F 

R R' (la.Le) 

R R' (!ald) 

R R' (!ale) 

F 

R OR' (!aMa) 

F 

R OR' (laMb) 

F 

R OR' (la.Mc) 

R OR' (laMd) 

F 

R OR' (laMe) 

F 

- 34 -
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F 

R F (laNa) R F (laNb) 

R (laNc) R F (laNd) 

R F (laNe) A 
(laf'..'f) 

F 

R Cl (laOa) A Cl (laOb) 

A Cl (laOc) A 
Cl (laOd) 

A Cl (laOe) 

F 

R OCF3 (laPa) 

R OCF3 (laPb) 

R OCF3 (laPc) 

R OCF3 (laPd) 

A OCF3 (laPe) 

F 

- 35 -
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R OCHF2 (laQa) 

F 

R OCHF2 (laQb) 

F 

R OCHF2 (laQc) 

R OCHF2 (laQd) 

R OCHF2 (laQe) 

F 

R R' (la.Ra) 

F 

R R' (la.Rb) 

F 

R R' (a Re) 

R R' (laRd) 

R R' (la.Re) 

F 

- 36 -
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R OR' (laSa} 

F 

R OR' (faSb) 

F 

R OR' (la.Sc) 

R OR' (laSd) 

R OR' (laSe) 

F 

F F F 

F (laTa) R F (laTb) 

(laTc) R F (laTd) 

F 

F (laTe) R (!aT~ 

F F F 

R Cl (laUa) R Cl (laUb) 

F F F F 

R Cl (laUc) R Cl (laUd) 

F F 

R J Cl (laUe) 

F 
- 37 -



F 

R OCF3 (!a.Va) 

R OCF3 (laVb) 

R OCF3 {la Ve) 

F 

R OCF3 (laVd) 

F 

R OCF3 (la Ve) 

F 

F 

R OCHF2 (laWa) 

F 

R OCHF2 (laWb) 

F 

R OCHF2 (faWc) 

F 

R OCHF2 (laWd) 

F F 

R OCHF2 (laWe) 

F 
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F 

R R' (laXa) · 

F 

R R' {laXb) 

F 

R R' (la.Xe) 

r-
r 

R R' (laXd) 

.. -F F 

R R' (laXe) 

F 

F 

R OR' (laYa) 

F 

A OR' (iaYb) 

F 

R OR' (laYc} 

F 

R OR' (laYd) 

R OR' (laYe) 

F 

- 39 -



R F (laZa) R 

F F 

R F (laZc} A F(laZd) 

F 

R F (laZe) R (laZd) 

F 
F 

R (!aZe) 

- 40 -



Particularly preferred among the compounds represented 

by the general formula (Ib) are those shown below. 

F 

R 
F (lbaa) 

R 
F (tbab) 

R 
(lbac) 

R 
F (lbad) 

R 
F {lbae) 

F 

R 
Cl (lbba) 

R 
Cl (lbbb) 

R 
Cl (lbbc) Cl (lbbd) 

R 

R 
Cl (lbbe) 

F 
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R 

R 

R 

R 

R 

F 

R 

R 

R 

F 

R 

R 

R 

OCF3 (lbca) 

OCF3 (lbeb) 

OCF3 (!bee) 

OCF3 (!bed) 

OCFs (!bee) 

F 

R 
OCHF2 (lbdb) OCHF2 (lbda) 

OCHF2 (lbdc) 
R 

OCHF2 (lbdd) 

OCHF2 (lbde) 

F 

R 
F (!beb) F (lbea) 

(!bee) F (lbed) 

F (fbee) 

F 

R-0-CR (~e~ 
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F 

R 
Cl (lbfa) 

R 
Cl (lbfu) 

R R 
Cl (lbfd) 

Ci (lbfe) 

F 

R 
OCF3 (lbga) 

OCF3 (lbgb) 
A 

F F 

OCF3 (lbgc) OCF3 (lbgd) 
R R 

OCF3 (!bge) R 

F 

F 

R R 

R 
OCHF2 (bhc) 

R 

R 
OCHF2 (bhe) 

F 
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F 

R 
F (lbia) 

R 
F (lbib) 

R 
(!bic) F (!bid) 

R 
F 

R 
F (fbie) A~ (!bit) 

F 

R 
Cl (lbja) J Cl (!bjb) 

R 

F 

R 
Cl (ibjc) Cl (lbjd) 

R 

R 
Ci (lbje) 

F 

OCF3 (lbkb) 
OCF3 {lbka) R 

R 

F 

OCF3 
(lbkc) OCF3 (!bkd) 

R R 

OCF3 (!bke) R 

F 
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F 

R 
OCHF2 (lbma) 

R 
OCHF2 (lbmb) 

R 
OCHF2 (lbmc) 

R 
(lbmd) 

OCHF2 (lbme) 
R 

F 

F 

R 
F (lbr.a) 

R 
F (!bnb) 

F F 

R 
(lbnc) 

R 
F (lboo) 

R 
F (lbne) 

R 
(lbrrl) 

F F 

F 

R 
Cl (!boa) Cl (!bob) 

R 

F 
F F 

F 

R 
Cl (lboc) 

R 
Cl (lbod) 

F F 

R 
Cl (lboe) 

F F 

- 45 -· 
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OCFJ 
(fbpa) R OCF3 (lbpb) 

R 
F 

F F 

OCFJ (lbpc) OCF3 (lbpd) 
R R 

F F F 

OCF3 (!bpe) R 

F F 

... 
F 

OCHF2 (lbqa) OCHF2 {lbqb) R R 

F F F 

OCHF2 {lbqc) OCHF2 (!bqd) 
R R 

F 
F F 

OCHF2 (!bqe) 
R 

F F 

F 

R F (!bra) R F (lbrb) 

R (lbrc) R F {lbrd) 

R F (Jbre) R . (lbrt) 
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F 

R Cl (lbsa) ·R Cl (lbsb) 

R Ci (fbsc) R Cl (ibsd) 

R Cl (lbse) 

F 

R OCF3 (lbta) R OCF3 (lbtb) 

... 
F 

R OCF
3 

(!btc) R OCF3 {lbtd) 

R OCF3 (ibte) 

F 

F 

R OCHF2 (lbua) R OCHF2 (!bub) 

F 

R OCHF2 (lbuc) R OCHF2 (!bud) 

R OCHF2 (lbue) 

F 
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R F (lbva) R F (lbvb) 

R (lbvc) R F (lbi.d) 

R F (lbve) R (lbvfl 

F 

R Ci (lbwa) R Cl (!bwb) 

R Cl (lbwc) R Cl (lbwd) 

R Cl (lbwe) 

F 

R OCFs (lbxa) R OCF3 (!bxb) 

F 

R OCF3 (lbxc) R OCF3 (lbxd) 

R OCF3 {lbxe) 

F 

F 

R OCHF2 (lbya) OCHF2 (lbyb) R 

F 

R OCHF2 (lbyc) R OC HF 2 (lbyd) 

F 

R OCHF2 (lbye) 

48 -
F 



Particularly preferred among the compounds represented 

by the general formula (Ic) are those shown below. 

F F 

F (lcaa} F (!cab) 
R R 

F 

OCF3 (l::ac) OCF3 (lead) 
R R 

... F 

OCHF2 (lcae} OCHF2 (k:aij 
R A 

F F 

CN (lcag) CN (!cah) 
R R 

F F 

F (!cba) F (!ebb) 
R R 

F F 

OCF3 (l::bc) OCF3 (l::bd} 
R R 

F F 

OCHF2 (!cbe) OCHF2 (lcbij 
R R 

F 

CN (lcbg) CN (lcbh) 
R A 

- 4 9 -



F 

F 
R 

F F 

R 

F 

OCHF2 
A 

F 

CN 

... 

F 

R 

R 

R 

R 

R 

R 

F 

R 

R 

(!cca) 

R 

(lccc) 

A 

(lcce) 
A 

(lccg) 

F (led a) 

F (lcdb) 

OCF3 (lcdc) 

OCF3 (lcdd) 

OCHF2 (lcde) 

CN 

CN 

(lcdg) 

(lcdh) 

- 50 -

F F 

F (l:cb) 

OCF3 (Iced) 

OCHF2 (lccf) 

F F 

CN (lcch) 



R F (Ice a) 

R F {lceb) 

... -
R OCF3 (!cec) 

R OCF3 (Iced) 

R OCHF2 (lcee) 

R OCHF2 (!cet) 

CN (lceg) 

R CN (lceh) 

- 51 -



F F 

F 
(lcfa) 

F 
(!cfb) 

A 

F F 

OCF3 
(lcfc) OCF3 (!cfd) 

R R 

F 

OCHF2 (lcfe) OCHF
2 

(left) 
A A 

F F 

CN (lcfg) CN (ic1h) 

- 52 -
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F 
(fcga) 

F 
(lcgb) 

R R 

F 

F (lcgc} OCF3 (lcgd) 
R R 

F F 

OCF3 (lcge) 
R 

OCF3 {lcgf} 

OCHF2 (!egg) OCHF2 (lcgh) 
R 

F 

OCHF2 (lcgi) R 
CN 

(lcgl/ 
R 

F F 

CN (lcgk) CN (lcgm) 
R R 
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F 
{!cha) F 

(!chb) 

R 

F 

F {lchc) OCF3 (lchd) 

R R 

F 

OCF3 (!che) 
OCF3 (lch1) 

R R 

F 

OCHF2 (!chg) 
OCHF2 (lchh} 

R R 

F 

OCHF2 (lchi) 
CN 

(lchD 
R 

F 

CN (!chk) CN (!chm} 

R 
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F 
{lei a) 

F 
(l:::ib) 

R R 

F 
F F 

F (lcic) OCF3 (lcid) 
R A 

F F 
F 

OCF3 (!cie) OCF3 (l::i~ R R 

F F 
F 

OCHF2 {lcig) OCHF2 (l:ih) 
R R 

F 
F 

A 
OCHF2 (!cii) CN 

{lciD 

F F 
F 

CN (lcik) CN (lcim) 

F F 
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Particularly preferred among the compounds represented 

by the general formula (Id) are those shown below. 

F 

F (ldba} F (ldbb) 
R R 

F 

F 
(klbc) OCF3 (ldbd) R R 

F 

OCF3 (ldbe) OCF3 (l:lb~ R R 

F 

OCHF2 {k:lbg) OCHF2 (klbh) R R 

F 

OCHF2 (ldbi) CN (ldbD R R 

F F 

CN (kibk) CN (!dbm) 
R R 
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F F F 

F (Idea) F (kleb) R R 

F F 

F 
(klee) OCF3 (klcd) R R 

F F 

OCF3 (ldee) (!delj A R 

F F F 

(!deg) OCHF2 (ldeh) R R 

F F F 

R 
OCHF2 (ldei) CN (kkD 

F F F F 

CN (i:iek) CN (Idem) R R 
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Particularly preferred among the compounds represented 

by the general formula (Ie) are those shown below. 

F 

F (leaa) F Qebb) 
R R 

F 

F (leac) OCF3 Qead) 

R R 

F F 

OCF3 (leae) 
R 

OCF3 Qeaij 

OCHF2 (leag) 
R 

OCHF2 Oeah) 

F 

OCHF2 (leai) f 
CN QeaD 

R R 

F F 

CN {leak) CN Oeam) 
R R 
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F F F 

F (leba) F (!ebb) 
R 

F F F 

F (!ebc) OCF3 (lebd) 
R R 

F F 

OCF3 
(lebe) OCF3 (lebf) 

R R 

F F 

OCHF2 (lebg) 
R 

OCHF2 (febh} 
R 

F F F 

OCHF2 {lebi) CN (lebD 
R A 

F F F F 

CN (lebk) CN (lebm) 
R 
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OCHF2 (!eci) CN (!ecD 

CN (leek) CN (lecm) 
R R 
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F 

F (leda) F (ledb) A A 

F 

F (ledc) OCF3 (ledd) R R 

F F 

OCF3 (lede) OCF3 (ledf) R R 

F 

OCHF2 (ledg) OCHF2 (edh) R R 

F 

OCHF2 {ledi) CN (Jedi} R A 

F F 

CN (ledk) CN (ledm) R A 
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F F 

F (lee a) F (leeb) 
R R 

F F 

F (!eec) OCF3 (leed) 

R R 

F F 

OCF3 
(leee) OCF3 {leef) 

R R 

F 

OCHF2 {leeg) OCHF2 (leeh) 

R R 

F 

OCHF2 {leei) CN (!eeD 
R R 

F F F 

CN (leek) CN (leem) 
R 
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F F 

F (lefa) F (lefb) 

R R 

F F F 

F (lefc) OCF3 (lef'd) 
R R 

F F 

OCF3 
(lefe) OCF3 (leff) 

R R 

OCHF2 (!efg) OCHF2 (!efh) 

R R 

F 

OCHF2 (lefi) CN (!etj) 
R R 

F F F 

CN (lefk) CN (lefm) 
R R 
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In the foregoing general fo:rmula.e, it is as defined ahovca, 

and R 1 represents a C1_7 strai;ht-ch.ain alkyl group or c,.M 

straight-chain alkenyl group, particularly vinyl 9roup or 3-

.'butanyl qroup. 

Pa:rt:ic:ula:rly preferred among the foreqoin9 compounds are 

those :apresented by the 9'1!!!neral formulae (I&ail) , (Iaad) , (Iaae), 

(Iae.b) , (Iaqb) , (Iaih) , (!ana) , (I&nb) I {Iand), (Iapa}, (Iapb) , 

(!a.ta) , .JI4tb) , (Iatd), (Iava) / (Iavb) , (Iawa) , (Iawb}, (Iavd), 

(Ia.A.a) I (Ia.i\b) I (!aAd), (IaCa) , (IaCh) , (Ia.Ga) 1 (IaGb}, (IaGd.) , 

{!:aJa), (IaJh) , (:t&Jd) , (IaNa) , "(IaNb) , (IaNd) I (Ia.Pa) , {IaPb), 

(IaPd) , (Ia!t'a) , (IaTb), (IaTd.) , (Ia.Va) , {Ia'Vb), (IaVd) , (Ia.Za) , 

(IaZb), (!aZd) , (Ibaa.), (!bah) I (Ibad), (lbca.) I (Ibch) I (Ibcd), 

(Ibea) , (Ibeb), (Ibad), (Ibqa.) , (Ibqb) I (Ibqd) , · (!.bia) , (Ibih), 

(Ibid) , (Ibka} , (:Ibkb) I (!bkd) , {Ibpa) , (Ibpb) , (!bpd) I (Ibsa) , 

(Ibsb) , (Ibsd) , (~bta) , (Ibtb), (Ibtd} I (Ibva), {Ibvb), (Ibvd) I 

(:tbxa) , (Ibxb), (Ib.Xd.) I {Icaa) to (Icim), and (Ida&) to (Idem). 

The com.pound represent.ad by the general formula (I) of 

the present invention c::an be prepared by the f"oll.owinq synthesis 

processes in combination dependins on R, rings A and B, La and 

L». 

[I] Process for the synthesis of eompound5 represented by tha 

general formulae (!aaa} to (Iafe) 

(1) Compound. prepar.ad from a 9roup repres;inted by the following 
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general formula (IIIa} : 

OH (IIIa) 

wherein Rb represents an alkyl group as a key intermediate 

(i) A naphthalene derivative represented by the following 

general formula (IVa) : 

(IVa) 

wherein W'1 represents a halogen atom such as chlorine, bromine 

and iodine, preferably bromine atom; and ya represents a phenolic 

hydroxyl group protected by methoxy or benzyloxy group, hydrogen 

atom or trifluoromethoxy group, 

is reacted with magnesium to produce a Grignard reagent or 

lithioated with an alkyl lithium such as butyl lithium to produce 

an organic metal reagent. The Grignard reagent or organic metal 

reagent thus prepared is then reacted with a 4-alkylcyclohexanone 

represented by the following general formula (Va) : 

R~O (Va} 
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wherein Rb represents an alkyl group. Subsequently, the 

resulting cyclohexanol derivative is dehydrated in the presence 

of an acid catalyst to obtain a cyclohexenylnaphthalene 

derivative represented by the following general formula (IVa) : 

y (VIa) 

... 
wherein Rb represents an alkyl group; and ya is as defined in the 

general formula (IVa) . The cyclohexenylnaphthalene derivative 

thus obtained is subjected to catalytic reduction, optionally 

subjected to isomeri~ation of cyclohexane ring, and then freed 

of Y8
, if it is a protective group for phenolic hydroxyl group 

such as methoxy group, with hydrobromic acid to obtain a naph thol 

derivative represented by the foregoing general formula {IIIa). 

(ii) The naphthol derivative (IIIa} obtained in the process (i) 

can be reacted with a halogenated alkyl or halogenated alkenyl 

in the presence of a base to obtain a compound represented by the 

general formula (Iafa} wherein R is an alkyl group. 

(iii) The naphthol derivative (IIIa) obtained in the process (i) 

can be reacted with trifluoromethanesulfonic anhydride or 

trifluoromethanesulfonic acid chloride in the presence of a base 

such as pyridine to obtain a sulf onate represented by the 

following general formula (VIIa) : 
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OTf 
(VII a) 

wherein Rb is as defined above; and Tf represents a 

trifluoromethanesulfonyl group. 

(iv) The sulfonate (VIIa) can be reacted with an organic metal 

reagent represented by the following general formula (VIIIa) : 

.. 
(VII Ia} 

wherein Rb is as defined above; and~ represents MgBr, MgCl, Mg! 

or Li, preferahlyMgBr, in the presence of a nickel catalyst to 

obtain a compound represented by the general formula (Iaea) 

wherein R is an alk;{l group. Preferred examples of the nickel 

catalyst employable herein include 

dichlorobis(triphenylphosphine)nickel (II), dichloro[l,2-

bis{triphenylphosphino)ethane]nickel {II), and tetrakis 

{triphenylphosphine) nickel (0). 

(v) The naphthol derivative represented by the general formula 

(IIIa) can be reacted with carbon disulfide in the presence of 

a strong base, and then reacted with an alkylating agent to obtain 

a dithiocarbonic acid ester represented by the following general 

formula (IXa) : 
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{IXa) 

wherein Rb is as defined above; and R 11 represents a lower alkyl 

group. Preferred examples of the strong base employable herein 

include hydrogenated alkaline metal such as sodium hydride, alkyl 

lithium such as butyl lithium, lithium amide such as lithium 

diisopropyl amide, and alcoholate such as potassium t-butoxide . .. 
Preferred examples of the alkylating agent employable herein 

include methyl iodide, ethyl iodide, methyl bromide, ethyl 

bromide, dimethyl sulfate, and methyl p-toluenesulfonate. The 

dithiocarbonic acid ester thus obtained can then be reacted with 

fluoride ion in the presence of a halonium ion generator to produce 

a compound represented by the foregoing general formula (Iaca) 

wherein R is an alkyl group. As the halonium ion generator there 

may be used N-iodosuccinic acid imide (NIS}, N-bromosuccinic acid 

imide (NBS), N-chlorosuccinic acid imide (NCS), 1,3-dibromo-

5,5-dimethylhydantoin (DBH) or the like. As the fluoride ion 

source there may be used tetrabutylammonium dihydrotrifluoride 

(TBAH2F3), hydrogen fluoride-pyridine complex (HF-Py), hydrogen 

fluoride-melamine complex {HF-mel) or the like. If the 

di thiocarbonic acid ester has an aromatic ring, the aromatic ring 

may be halogenated with halonium ion. In this case, the halide 

thus obtained can be lithioated with alkyl lithium such as butyl 
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lithium, and then protonated to obtain the dasired compound. 

(vi} The compound rep%esented by the general formula (IIIa) 

obtained in the foregoinq process {i) can he reacted with ammonium 

in the presence of soclii:un hydroqensulfide to obtain a compound 

represQnted by the following qeneral form.ula (Xa) : 

wherein R'tl is as defined ·above. Tha compound (Xa) can. then be 

reacted with a fluorine source such as hyd..:rofluoric acid in the 

form. of nitrite rep%esented by the followinq qen•ral formula 

(X!a} : 

(XI&) 

wherein Rb is as defined ahcva, to obtain a compound :reprlliisanted 

by the general formula (Iaaa). 

(vii} The compound represented by tha general formula (XIa) 

obta~ned in the ro~eqo~nq process (vi) can then be reacted with 

a chlo:c-ine sou:rc:e such as copper chloride (I) to obtain a compound 

:represented. by the .foreqoing gQnaral formula (Ia.:ba) wharain R ia 

an alkyl group. 

(viii) Tha naphthol derivative ~epresanted by the general 

.formula (!IIa) can be reactQd with fluoride ion in the presence 

of a halonium ion genera.tor in the form of thiofcrm.ic acid estar 
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represented by the f ollowinq general formula {XIIa) : 

wherQin R1:1 is aa defined a.bcve to produce a compound represented 

by the foregoing general formula (Ia.da) wha:i:ein R is an alkyl group. 

As the haloniUin ion generator there may be used N-iodosuccinic 

acid imi.de. {NIS), N-bromosuccinic acid imide (NBS), N-

chlorosuccinic acid imide (NCS), l,3-dibromo-5,5-

dimethyl.hyd.antoi:n. (DJaH) or the like. As the fluoride! ion source 

hydr~gen fluo~ide-pyridine ~omplex (HF-Py), hydroqen 

fluoride-melam.i~e comple~ {BF-melJ er the like. If the 

thioformic: acid e·ste:r; has an aroma.tic::: ring, the a.roma.tic: ring may 

be haloqen~tad with halonium ion. In this c:asa, the halid.ca thus 

obtained can be lithioated with alkyl lithium such as butyl 

lithium, and then p%otonated to obtain the desired compound. 

(i..x) The naphtho1 de.rivat.:l.ve represented by the qene:r:al formula 

(IIIa) oan be·fluorinated with one equivalent of a fluorinatinq 

agont suoh as N,N'-difluoro-2,2'-dipyridinium 

bistetraflucroborate and N-fluoro-5-trifluoromethoxy 

pyridinium-2-sulfonate to obtain a ccmpound represented by the 

£allowing qeneral formula (XII!) : 
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OH 
(XII Ia) 

and by-products represented by the following general formulae 

(XIVa) and (X'Va) : 

(XIVa) 

... 
F 

OH (XVa) 

wherain R1' is as d&fined above. 

{x) The naphthol de:r:ivativa z:epre.santad by the qensral formula 

(IIIa) can J::ua fluorinated with two equivalents of a. fluorine.ting 

agent such as 1-chloromethyl-4-fluoro-1,4-

dia.zoniabicycl.o [2, 2, 2] oct.anG bistetrafluoroborate and l­

fluoro-4-hyd.roxy-l, 4-d.iazcniabicyclo [2, 2, 2J ootane 

bistetrafluoroborate to se1actively obtain a compound 

rep~esented by the following genQ~al fc:r:mula (XIVa) : 
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0 (XIVa) 

wherein R.1:1 is as def in.wd ahove. The compound (XIVa.) can then be 

fluorinated with a fluorinatinq aqent sueh alJ DAS1' and HF-pyridine 

to obtain a compound .represented hy the following general formula 

(XVIa) ; 

-.. 
(XVIa) · 

wherein p_b is as defined above. Ths compound {:XV!a) can than he 

hy the genaral fo::mula (Iaad) wherein a is a.n alkyl group. 

(xi) ~he compound (Iaad) obtained in the fcreqoing process (x) 

can be lithioated with butyl lithium, and than reacted with a 

fluorinatinq aqant such as l-chlcromethyl-4-fluoro-l,4-

diazonia.bicyclc[2,2,2Joctane biatetrafluoroborata and 1-

f1uoro-4-bydl:oxy-1,4-d.iazonia.bicyclo[2,2,2Joctano 

bistetrafluoroborate tc obtain ·a compound reprssented by the 

general formula (!aae) wherein R is an alkyl group. 

(xii) The compound (XIIIa) shown in the fora9oingprocess (ix) 

can be converted to a eulfonate in ac:aorda.nc:Q with the fo.re9oinq 

process (iii), and then subjected to catalytic .reduction to obtain 

a compound represented by the general formula (Iaab) wherain R 
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is an alkyl qroup. 

(xiii) The compound (X:Va) shown in the foreqoinq process (ix} 

can be converted. tc a sulfonate in accordance with the fo.reqoinq 

process (iii), and then subjected to catalytic reduction to obtain 

a compound represented by the qenaxal formula (Iaag} whe:ein R 

is an alkyl group. 

(xiv) The procliildu:r:e of thii fo:reqoinq procea1:1 (vi) can be followed 

except that the compound rep.resented by the general formula (IVa) 

is replaced by a ccmpound .represented by the following general 

for.mula. (XVIIa) : 

-(XV'IIa) 

wher•in W"' and y& are as defined above· to obtain a compound 

~apresented by the following general formula (XIXa) : 

F 

(XIXa) 

wherein Rb is as defined above, via a compound rapresented by the 

following qenaral formula (XVIIIa): 
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(XV'IIIa} 

wherein Rb is as defined above. 

The compound represented by the general formula (XlXa) ean be 

nitrated with a mixture of nitric acid and sulfuric acid, and then 

aubjecte.d to reduction to obtain a compound rliilpresented by the 

following qcana:z:al formula. (XXa) : 

wherein Rb is as dQ£ined above. 

{xv) The compound (XXa} obtained in the foraqoinq process (xiv) 

can ba reacted with a nitrite to produce a compound reprasen ted 

by the following gene~al formula (XXIa) : 

(XXIa) 

wherein Rl!I i.s as defined above, and then reacted with a fluorine 

source such as hydrofluoric acid to obtain a compound represented. 

by the qen•ral formula 
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{Iaac) . 

(xvi} The compound (XXIa) obtained in the foregoing process (xv) 

can be reacted with a chlorine source such as copper chloride (I} 

to obtain a compound represented by the general formula (Iabc} 

wherein R is an alkyl group. 

(xvii) The compound (XXIa) obtained in the foregoing process (xv) 

can be reacted with water to obtain a compound represented by the 

following general formula (XXIIa) : ... 
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F 

OH · 
(XXIIa) 

wherein Rb is as de~ined above. 

(xviii) The compounds represented by the general formulaQ 

(XIIIa.) , (XVa} and (XXa) can be processed in aceo:rdanca with the 

foregoiqq processes (ii) to (v), (vii) and (viii) to· obtain 

com.pounds represented by the gene%al formulae (Iabb) , (Iabd) , 

(Iacb) , (Iacc) , (Iac::d) , (!adb) , "(Iadc) , (Iadd) , {Iae:b} , (Iaee) , 

(Iaed), (Iafb), (Iafc) and (Iafd) wherein R is an alkyl group. 

(xix) 'l'he p:roced.u:r:e of thQ processes (i) to (viii) can be followed 

except that the compound (IVa) is replaced by the compound 

(XXIIIa): 

(XXIIIa) 

wherein W9", y•, X1
, X: and X3 are as defined above, 

to obtain compounds represented by the general formulae (Iaaa) 

to (Iafe) wherein R is an alkyl i:oup. 

(2) Compound prepared from a. qroup represen tad by the follcwin9 

general fo.nnula (IIIh) : 
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OH 
{IIIb) 

wherein Re represents an alkenyl group as a key intermediate 

{i) The naphthalene derivative represented by the general 

formula (IVa) is reacted with magnesium. to produce a Grignard 

reagent or lithioated with an alkyl lithium such as butyl lithium 

to produce an organic metal reagent. The Grignard reagent or .... 

organic metal reagent thus prepared is then reacted with a 

compound represented by the following general formula (Vb) : 

c:o-o=o (Vb) 

, dehydrated in the presence of an acid catalyst, optionally 

re-acetalated, subjected to catalytic reduction, and then 

deacetalated to obtain a naphthylcyclohexyl cyclohexanone 

derivative represented by the following general fonnula (XXIVb} : 

0 
{XXIVb) 

wherein ya is as defined above. The naphthylcyclohexyl 

cyclohexanone derivative (XXIVb) is reacted with a Wittig reagent 

represented by the following general formula (XXVb) : 

- 77 -



(XXVb) 

, and then hydrolyzed with an acid to obtain a cyclohexane 

carbaldehyde derivative represented by the following general 

formula {XXVIb) : 

... HCO (XXVIb) 

The cyclohexane carbaldehyde derivative represented by the 

general formula (XXVIb) can be reacted with a Wittig reagent 

represented by the following general formula (XXVIIb) : 

(XXVIIb) 

, and then freed of phenolic hydroxyl group of za to produce a 

compound represented by the general formula (IIIb) wherein Rb is 

a vinyl group. The cyclohexane carbaldehyde derivative (XXVIb) 

can be further reacted with the Wittig reagent (XXVb) twice, 

reacted with the Wittig reagent (XXVIIb), and then freed of 

phenolic hydroxyl group of za to produce a compound represented 

by the general formula {IIIb) wherein Rb is a 3-butenyl group. 

(ii) The compound (IIIb) obtained in the process (2) - (i) can be 

processed in accordance with the processes (1)- (i) to (1) -(viii) 
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to produce compou:nde represented by the general fo:rmulae (Iaaa) 

to (Iafe) wherein R is an alkenyl group. 

[II] Process for the preparation of compounds rl!presented by the 

general fonnulae (Iaga) to (Iana) 

(1) Compound prepared from a group repreaent&1d by the following 

general fo.rmula (IIIc) : 

OH (IIIc) 

wherein R is as defined above as a key inte:i:mediate 

(i) The naphthalene derivative represented by the following 

general formula (!Va) is rQaoted with magnesium to produce a 

G:rignard. reagent o:r lithioated with an alkyl lithium sueh zu1 butyl 

lithium to produce an crqanic metal reagent which is reacted with 

t:imethyl boron and then demethylated t~ obtain a boric acid 

derivativa. 't'he Griq:nard :::eaqent or boric acid derivative thus 

produced can be :r:eacted with a benzene derivative reprssented by 

the fo1low~nq general fo:r:mula (Ve): 

R-o-o-~ (Ve) 

wherein R i.s as detined above; and Y:. rep:rasen.t.s a :releasing qroup 

such aa trifluoromethaneaulfonyloxy of haloqen atom such as 

chlorine, bromine and iodine, preferably 
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trifluoromethanesulfonyloxy of bromine, in the presence of a 

transition metal catalyst, and then subjected to demethoxylation 

of z& to produce the desired compound. 

Alternatively, the henzQne ~er.:i.vative .rsapre.sented by the 

general fo.r.m.ula (Ve) can be reacted with magnesium to produce a 

G~ignard reagent or lithionated with an alkyl lithium such as 

butyl lithium to obtain an organic mfiiltal reagent, r•acted with 

t:r:i.methy). :Qo:r:on, demathylated to obtain a boric acid derivative, 

and then reacted with a benzene derivative represented by the 

following general formula (IVb) ·: 

(IVb} 

wherein wt' is as defined a.bove, in the prrasencs cf a transition 

metal· catalyst to produce the desi~ed ccrnpound. 

(ii) ~he procedure of th~ process [II]-(l)-(i) can be followed 

except that the compound (IIlc} is replaced by the compound 

(XVIIa) and the compound (IVb) is raplaced by a compound 

represented by tha ~ollowing qeneral formula (IVb'): 

- 80 -



·----·--='-'=-c:::-=·=· ---_--_-_-----·:==::.:::· =-=~- ------·- ·-- ·-----

(IVb I) 

wherein zti is as defined above, to obtain a compound represented 

by the following general formula (XXVIIIb): 

(XXVI!Ib) 

wherein R is as dQfined above. 

(iii) The procedure of the above procesaea [I)-(1)-(ii) to 

Cil - (1) - (xix) can he! fellowed except that the compound {IIIa.) ia 

replaced by the compound (IIIb) and the compound (XVIIIa) is 

replaced by the compound (XVIIIb) to obtain compounds represented 

by the general fo:cmulae (Iaqa) to (Iana) . 

[IIIJ Process for the preparation of compounds represented by 

the general fo:r::mulae (IaGa} to (Ia.Me), (IaZa} to (IaZe}, {Ibaa) 

to (Ibde) and (Ibva) to (I.bye)· 

The proc~dure of the above process [Il can ba followed 

except that tha com.pound (Va) is replaced.by c;:ompounds repreaC1ntad 

by the following general formulae (Vd) to (Vg): 
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0 (Vd) 0 (Ve) 

{Vi) (Vg) 

wherein R0 is as defined ahove, and the compound {Vb) is replaced 
.... 

by compounds represented by the following general formulae (Vd') 

to (Vg 1
): 

(Vd') 
0 

(\If) cJCC:>-o 
0 (Ve') 

(Vg') 

to obtain compounds represented by the general formulae (IaGa) 

to (IaMe) , {IaZa) to (IaZe) , (Ibaa) to (Ihde) and (Ibva) to (Ibye) . 

[IVJ Process for the preparation of compounds represented by the 

general formulae (IaAa) to (IaFe) , (IaNa) to (IaSe) , (IaTa) to 

(IaXe) and (Ibsa) to (Ibue) 

The procedure of the above process [I] can be followed 

except that the compound (Va) is replaced by compounds represented 
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by the following general formulae (Vh) to (Vk) : 

A~ 
CHO 

(Vh) 

A~-
- CHO 

(Vi) 

F 

R~ (Vj) 
CHO 

F ... 
R~ (Vk) 

CHO 

wherein Rb is as defined above, and the compound (Vb) is replaced 

by the foregoing general formulae {Vd') to (Vg') to obtain 

compounds represented by the general formulae {IaAa) to (IaFe), 

(IaNa) to (IaSe) , (IaTa) to (Ia.Xe) and (Ibsa) to (Ibue) . 

[V] Process for the preparation of compounds represented by the 

general formulae (Iana) to {Iase) , (Iata) to (Iaye} , (Ibea} to 

{Ibhe) , {Ibfa} to (Ibme) and (Ihna} to (Ibqe) 

The procedure of the above process [II] can be followed 

except that the compound {Ve} is replaced by compounds represented 

by the following general fo:anulae (Vm) to (Vr) : 
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(Vm) 

fVn) 

(Vp) 

(Vq) 

(Vr} ... 

wherein Rand T' are as defined"above, to obtain compounds 

reprQsentedby the general formulae (Iana) to (Iase), (Iata) to 

(Iay9) , (Ibea.) to (Ihh.e) , (Ibfa) to (Ibme) and (Ibna) to (Ibqe) . 

(VI] Process for the prepar.ation of compounds rep:resentcad by the 

general formulae (Ieaa) to (Icch) 

(i) The procedure of the ahova process [I]-(i) can be followed 

axaapt that the compound (Va) is replaced by the compound 

represented by the general formula (Vf) to obtain a compound 

represented by the rQllowinq general formula (XXIVa) : 

A 
OH (XXIVa} 

The procedure of tha process [IJ - (1) - (ix) can l:ici followed except 

that the compound (IIJ:a.} is .replaced by the compound (XXIVa) to 

obtain compounds represQnted hy the f ollowinq qenera1 £orinulae 
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{XX\Ta) and (XXVIa) : 

F 

R (XXVa) OH (XXVIa) 
R 

~ha compounds (XXIVa), (XXV'a) and [XXV'Ia) can be reacted with 

trifluoa:imethanesulfonic acid anhydride or trifluoromethane 

sulf onic acid chloride in the presence of a base such as pyridine 

to obtain a sulfonate which is "then allowed to underqo cross 

couplini reaction with a compound repres9nted by the following 

general fo:r.mula (:X:XVIIa): 

. (XXVIIa) 

wherein R~ represents a hydroqen atom, fluoro group, 

trifluorom.athoxy group, di.f luo:om.ethoxy qroup or methoxy group; 

and E represents a hydrogen atom or fluorine atom, in the p::eseno.e 

of a transition metal catalyst to produce compounds represented 

by the general formulae (Icaa) to cr·caf) , (I cha) to (Ic.bf) I (Icc:a) 

to (Iccf), (XXVIIIa) and (XXIXa): 
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OMe (XXVll!a} 
A 

(XX!Xal 
R 

wherein E is as defined a.Dove. 

'l'he compound. (XXVIIIa) thus obtained can be deprotected 

with hydrobromic acid, and then reacted with 

trif luo~omathanesulfonic acid anhydride or trifluoromathane 

sulfonic acid chloride in the presence of a baae suc:b. as pyridine 

to obtain a sulfonate which is th•n reacted with copper cyanide 

(!) or reacted with sodium cyanida or potassium cyanid,Q in the 

presence of a transition metal catalyst to obtain compounds 

represented by the general formulae (Icag), (Icah), (Icbg), 

(l:c:bh) , (Iccg) and (Ic:ch) . 

[VIIJ · ~roceas fer the preparation o~ compounds represented by 

the general formulae (Iod.a) to (Iceh) 

The p~ocedura of the above proces~ [VI] can be followed exe~pt 

that the compound (Vf) is replaced by the compound (Vk) to produce 

compounds represented by the qeneral formulae (Ieda) to {Ieeh). 

[VIII] Process: for the preparation of compounds rapresentad by 
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the general formulae {Icfa) to (Icgh} 

(i) The procedure of the above process [II]-(1}-(i) can be 

followed except that the compound (Ve) is replaced by the compound 

(Vp) to obtain a compound represented by the following general 

formula (XX:Xa) : 

OH (XXXa) 
R 

... 
(ii) The procedure of the above process [VI] can be followed 

except that the compound {XXIVa) is replaced by the compound 

(XXXa) to obtain compounds represented by the general formulae 

(Icfa) to (Icgh) . 

[IX] Process for the preparation of compounds represented by the 

general formulae (Icha) to (Ichm), (Icia) to (Icim), (Idba} to 

(Idbm) and (Idea) to (Idem) 

The procedure of the above process (VIII] can be followed 

except that the compound (Vp) is replaced by compounds represented 

by the general formulae (Vq} , (Vr) and (Vs) : 

- 87 -



R-Yb (Vs) 

to produce compounds represented by the general formulae (Icha) 

to (Ichm) , {Icia) to (Icim) , (Idba) to (Idbm) and (Idea) to (Idem) . 

[X] Process for the preparation of compounds represented by the 

general formulae (Idba) to (Iefm) 

The procedure of the above process [IX] can be followed 

except that the compound (XXVIIa) is replaced by a compound ... 
represented by the following general formula (XXVIIb) : 

E E 

(H0)2B-Q-Q--A
1 

(XXVIIb) 

E E 

to produce compounds represented by the general formulae (Icfa) 

to (Icgh) . 

Specific representative examples of the compound (I) of 

the present invention thus produced will be set forth in Tables 

1 to 3 below together with their phase transition temperature. 
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Table 1: Compound represented by the general formula (Ib}: 

... '~5* Phase 

No. R-0-L•- j r~ A.zi 
Transition 
Temperature ( oc) 

, - x· 
! ~ x3 
i 
I 

Ib-1 C3H7-o- jcX-' Cr 48 (N 39) 

I 
i F 

Ib-2 C3H1-Q- I&-, Cr 42 I 
j - - F 

Ib-3 ~-0->- I~ C 69 N 142 I 
I -! 

Ib-4 ~-&- lcVOCP, C 118 N 176 T 

I.- ! 
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Table 2: Compound represented by the general formula (Ic): 

(le) 

... 

x~f Phase 

~-0-L"- 'I ~ /) -L•-0-za Transition 
No. T~mperature ( uc} 

- x1 
xs x3 

cP 
F 

I c- 1 C3H1-0- --6-F Cr 99 N 200.5 I 

Ic-2 C3H1-0- cR F 

-0-F C r 85 N 198. 5 I 

F 
Ic-3 C2Hs-O- 1cQ -q-, 

C 79 I 
- F 

F 

I c-4 C3H1-0- a:< F 

F -q-, 
C r 92. 5 N 158 I 

F 

cX 
F 

lc-5 CsH11-0- -q-, 
Cr 72.5 N 155.5 I 

I" 
F 

c~,~cP F 
lc-6 1 'I ~ /J --6-F Cr 110 N 166 I 

~ -

c,~~cP 
F 

1 c-7 
-q-, 

Cr 134.5 N 134 I 
F 
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Table 3: Compound represented by the general formula (Id): 

(Id) 

~· I ... Phase 

No. R' 1-L•-0-zb Transition 
x' I Temperature ( oc) 

C3~-cP 
F 

Id- 1 -0-F Cr 62 I 
F 

Id-2 C3~-cP -Q-F Cr 50 I 
F 

°*-cP 
F 

Id-3 -0-cN C 112 ( N 78. 5 ) I 
F 

Id-4 c~,-OJ -Q-c~ Cr 128 I 
F 

F 

ld-5 ~ -Q-CN Cr 109 I - F 

ld-6 ---& - F 
-0-F Cr74(N63)I 
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.C,H,-cP F 

ld-7 -6-F Cr -16 N 13 I - F 

F 

ld-8 c~-cP -q-, 
Cr 69.5 I - F 

F 

F 

ld-9 C,H,--cQ -q-, 
Cr 38 I - F 

F 

F 

1 d-10 C,H,,-cP 
- F 

-q-, 
Cr 27.5 I 

F 

1 d-11 c,~-cP 
- F 

-o-OCF3 Cr 70 S8 113 SA 119 I 

c:..-cP 
F 

... -Q-CN 1 d-12 Cr 113 I 
t" F 

' 

(Cr represents crystalline phase, N represents nematic phase, 

and I represents isotropic liquid phase.) 
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The effects exerted by the incorporation of the compound 

(I) in the liquid crystal composition will be described 

hereinafter. 

The compound represented by the general formula (Ib-1) 

set forth in Table 1: 

F (Ib-1} 

.... 

is added to a low viscosity host liquid crystal (H) having a wide 

operating temperature range, particularly a host liquid crystal 

(H) suitable for active matrix driving represented by the 

following general formula: 

50% 
F 

F 
50% 

in an amount of 20% to prepare a nematic liquid crystal composition 

(M-1). The upper nematic phase temperature limit (TN_1 ) was 98 .2°C. 

The nematic liquid crystal composition (M-1) was allowed to stand 

at a temperature of 150°C for 20 hours, and then measured for TN-i. 

The results were 97.8°C, demonstrating that the nematic liquid 

crystal composition {M-1) showed little or no change of TN-i from 
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before heating. The nematic liquid crystal composition (M-1) was 

i:radiated with ultraviolet raya for 20 hours. RowQver, the 

ne:cna tic liquid ceys tal composition (M-1) showed no change of TN-l. 

The composition was then measured for voltage holding ratio. As 

a rQsult, the composition exhibited a sufficiently hiqh voltage 

holdinq ratio similarly tc the host liquid crystal (B) during 

preparation, afte.r hes.ting and after irradiation with ultra.violet 

rays. ... 

Subsequently, the nematic liquid crystal composition 

(M-1) was filled in a TN cell having a thickness of 4. S µm to prepare 

. a liquid. crystal device. The liquid crystal device was then 

measured for electro-optical properti•a. The results are ae 

follows: 

Upper nematic phase 

Tempe:r:atu:re lilni t. (TN.1 ) 

Dielectric anisotropy (At) 

Thr~shold volt.age (Vth) 

98. 6°C 

4.60 

1.76 v 

Response (~) 21.5 m sec. 

On the othar hand, the physical properties and 

electro-optiaa.l pro'perti~s of the host liquid crystal {H) alone 

are as follows: 

Upper nematic:: phase 

temperature limit (11\1• 1 } 

Dielectric anisotropy (~e) 
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4.80 



Threshold voltage (Vth) 1.88 v 

Response (i:) 21.5 m sec. 

The term "response" as used herein is meant to indicate 

the response time shown during the application of voltage at which 

the rise time (-er) and the drop time (i::d) are equal to each other. 

The results show that the compound (Ib-1) exhibits a smaller 

dielectric anisotropy than the host liquid crystal (H) and a 

threshold voltage drop of about 10% from the host liquid crystal ... 
(H) • 

The compound represented by the general formula (Ib-2) 

set forth in Table 1: 

F 

F (Ib-2) 

was then added to the host liquid crystal (H) in the same amount 

as mentioned above (20%) to prepare a liquid crystal composition 

(M-2) . 

TN-i of the nematic liquid crystal composition (M-2) and 

the electro-optical properties of the liquid crystal device 

prepared in the same manner as above from the composition (M-

2) are as follows: 

Upper nematic phase 
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temperature liznit ('l'N.1) 

Dielectric anisotropy (A£) 

Threshold voltage (Vth) 

Response (i:) 

-----·----------· 

92. 7°C 

5.1 

1.53 v 

28.0 m sec. 

It can thus bl! se•n that the compound (Ib-2) exhibits a 

smaller dielectric anisotropy than the host liquid crystal (H) 

and a threshold voltage drop cf a.bout 20% from the host liquid 

crystal -.{H) . 

The nematic liqtiid crystal composition (M-2) was then 

subjected to thermal stability test and ultraviolet ray 

· i.:c?:adia.tion test in the same manner as the compo5ition (M·l) . As 

a result, the composition (M-2) showed no change of T11"1 after these 

tests. The nematic.liquid crystal composition {M-2) was then 

measured for voltaqe holdinq ratio. As a result, the composition 

(M-2) exhibited a sufficiently hiqh vcltaqe holding rat.i,.o during 

prepaX"ation, a.ft&r heatinq and afta:t' irradiation with ultraviolet 

:rays. 

AG mentioned above, ·the compound represented by the 

general f'o:anula (I) is vary useful in the preparation of a liquid 

crystal composition having (a) a wide nematic phase operating 

temperature ranqe, (b) a threshold voltage low enough to drive 

at a low voltage, (c) a quick response and (d) a voltage holding 

ratio hiqh enough for active matrix driving. 

Tha com.pound represented by the qeneral formula (Io-7) 
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set forth in Table 2: 

F 

F {Ic-7) 

was added to a host liquid crystal composition {H) having a wide 

operating temperature range and a low viscosity which can be used .. 
also in active matrix driving in an amount of 20% by weight to 

prepare a liquid crystal composition (M-3) . The physical 

properties of the host liquid crystal composition {H) and the 

electro-optical properties of the liquid crystal device prepared 

therefrom are as follows: 

116. 7°C 

+11°C 

Threshold voltage 2.14 v 

Dielectric anisotropy (6E) : 4.8 

Birefringence index (~n) : 0.090 

For the measurement of threshold voltage (Vth), the 

nematic liquid crystal composition is packed into a TN cell having 

a thickness of 6 µm. The measurement is effected at a temperature 

of 20°c. 

The physical properties of the nematic liquid crystal 

composition (M-3) and the electro-optical properties of the 
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liquid crystal device prepared therefrom. are as follows: 

'l'N•l: 12 Q • Q°C 

Threshold voltage 

Dielectric anisotropy (AE) : 

-2°C 

2.06 v 

5.5 

Birefringence index (an): 0.110 

It can thus ba seen that the additien of th• compound 

(Ic-7) td'kkes it possil:ile to raise the upper nematic phase 

temperature limit (TN_1) by not lower than 3". 'l'he nematic liquid 

crystal composition (M-3) was cooled to a temperature of -60°C 

·to undergo crystallization. The nematic liquid crystal 

composition (M-3} thus crystallized was then measured for melting 

point ('l'c-N>. The :results ware -2"C, demonstrating that the 

composition (M-3) exhibits a melting point drop of as much aa 13° 

from the host liquid. c.:cystal composition (Ei) •. Accordingly, the 

stable tamperatura range of nematic phase can be expanded by as 

much as about 16°. It can also be seen that the inccrporation 

of the compound (Ic-7) makes it poasi.ble to increase the 

dielectric anisotropy of liquid c::rysta.l composition and lower the 

threshold vcltaqe of liquid c:ryst•l composition. Th~ increase 

in the bire.f:r:ingence index could be auppreinuad to 0 . 02 from that 

of the host liquid crystal (E) . 

The liquid crystal device was then measured for voltage 

holdinq ratio at rocm..temperatu:e and eo0 c. The results were 
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extremely good at. ~ny of the two temperature ranqes, demonstrating 

that it c:an be sufficiently used in active matrix driving. 

A compound :represented by the f ollowinq qene:ral f o:rmula 

(R-1} having a structure similar to the compound (Ic-7) hut having 

l,4-phenylene group instead of 2,6-naphthylene group: 

F 

F (R-1) 

... 

was added. to the host. liquid crystal com.po:iition (f:l) in the same 

mnount as mentioned above (20%) to prepare a liquid erystal 

·composition (HR-1). The upper nematic: phase temperature limit 

{T1M) of the liquid crystal composition (SR-1) was lOl"C, which 

is far lowe:: than that of the composition. (M-3) a.s expect,d. The 

liquid c:::z:ystal composition (BR-1) exhibited a malting point ('l'c~N> 

of S"C, which is higher than that of th~ composition (M-3). 

Accordingly, the liquid crystal composition (BR-1) exhibited a 

nematic phase temperature range of as much as 25° or more smaller 

than the compos~tion (M-3). 

It can thus be seen that the composition (M-3) exerts a 

hatter Qffec:t than the convcantional com.pounds to obtain a liqu,id 

crystal composition having a wide operating tmnperature range, 

a low threshold voltaqe and a proper birefringence index. 

The =om.pound represented by the general formula (Id·l) 

set forth. in Tabla 3: 
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F (Id-1) 

was added to a host liquid crystal composition {H) having a wide 

operating temperature range and a low viscosity in an amount of 

20% by weight to prepare a liquid crystal composition (M-4). 

_,:rh7 physical properties of the compound (Id-1) and the 

electro-optical properties of the liquid crystal device prepared 

therefrom are as follows: 

TN-1: 

Threshold voltage (Vth) 

Dielectric anisotropy {~E) : 

Response (Lr=r:d) : 

Birefringence index (6n) : 

91. 0°C 

1.94 v 

4.85 

28. 4 m sec. 

0.112 

It can thus be seen that the incorporation of the compound 

(Id-1) in an amount of 20% causes a slight drop of the upper nematic 

phase temperature limit (TN_1) but makes it possible to lower the 

threshold voltage of the liquid crystal composition and 

drastically raise the birefringence index of the liquid crystal 

composition {by about 0.02 from that of the host liquid crystal 

composition (H)} without drastically deteriorating the response. 

Subsequently, the liquid crystal composition was allowed to stand 

at room temperature for 1 month. However, no crystallization or 
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phase separation were observed. It can thus be seen that the 

compound (Id-1) has an excellent miscibility with the 

conventional liquid crystals. The liquid crystal composition 

{M-4) was cooled to a temperature of -15°C to undergo 

crystallization, and then measured for melting point (Tc-Nl . The 

results were 14°C. 

On the other hand, a compound represented by the general 

formula (R-2) having a structure similar to that of the compound ... 
{Id-1) but having a biphenyl skeleton: 

F 

C,H,-0-0-F (R-2) 

was added to the host liquid crystal composition (H} in the same 

amount as mentioned above (20% by weight) to prepare a liquid 

crystal composition (HR-2). The liquid crystal composition 

(HR-2) thus prepared was then measured for physical properties 

and electro-optical properties in the same manner as mentioned 

above. The results are as follows: 

86. 0°C 

Threshold voltage (Vth): 1.86 v 

Dielectric anisotropy (~E} : 4.92 

Response (Lr=td) : 27.0 m sec. 

Birefringence index (~n) : 0.096 

The comparison of the liquid crystal composition (HR-
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2) with the liquid crystal composition (H-1) shows that the liquid 

crystal composition {HR-2) exhibits a slightly higher response 

and a slightly lower threshold voltage (Vth) . However, the upper 

nematic phase temperature limit (TN_1 ) of the liquid crystal 

composition (HR-2) showed a further drop. The liquid crystal 

composition (HR-2) also showed only a slight increase in 

birefringence index. 

Subsequently, the compound represented by the general ... . 

formula (Id-2) set forth in Table 1: 

F (Id-2) 

F 

was added to the liquid crystal composition (H} in the same amount 

as mentioned above (20%) to prepare a liquid crystal composition 

{M-5) . The physical properties of the liquid crystal composition 

(M-5) and the electro-optical properties of the liquid crystal 

device prepared therefrom are as follows: 

85 .1°C 

Threshold voltage {Vth) : 1. 74 v 

Dielectric anisotropy (~E) : 5.7 

Response (Lr=td) : 31.1 m sec. 

Birefringence index (~n) : 0.107 

The comparison of the liquid crystal composition (M-5) 

with the liquid crystal composition (M-4) shows that the liquid 
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c:rystal composition (M-5) exhibits a slightly lower T1M and a 

slightly reduced birefringence index hut has a quick response 

similarly to the liquid crystal composition (M-4) and a further 

drop of th:eshold voltage. 

The compound represented by the qenaral formula (Id-7) 

sat forth in Table 3: 

... F (Id-7) 

exhibits a m.elti.ng point of -l6°C and a nematic phase up to 13"C. 

·on the conb:ary, the compound (Id-1) having a skeleton structure 

simi1a:r: to that of the compound (Id-7) but ha.vinq napbthalane ring 

not substituted by fluorine is a c:cystalline material having a 

m.eltinq point of 62. 5°C which show• no liquid-crystallini ty. The 

liquid c:rystal composition obtained by adding t.he liquid crystal 

composition (Id-1) to a widely used host liquid crystal showed 

T?H. of -12°C. Thus, the compound. (Id-7) exhibits a better 

1iquid-crystallin~ty. 

It can thus be sean that the ocmpound represented. by the 

general fo.rmula (7d-7) causes no deterioration of liquid­

crystallinity despite of the drop of melting point due to thQ 

ineo.rporation of fluorine in naphthalene ring. 

The foregoing compound (Id-7) was added to the host liquid 

crystal composition (H) in an amount of 20% by weight to prepa..:r:a 
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a. liquid. crystal composition (M-6) . 

Tw-1: SG .0°C 

Tc:MN: l2°C 

'l'h:r11;ui1hold voltaga (Vth) : l.65 v 

Dielectric anisotropy (6E) : s.s 

Birefringence index (An): 0.107 

Responl!le ('tr=i:d) : 28.8 m sec. 

·-The incorporation of the compound (Id-7) in an ·a:m.ount of 

20% c:atu,as a slig-ht drop of the upper nematic phase temperature 

li.mit (T,;-:i.} but can prQvide a high speed. response similarly to 

the host liquid crystal composition (B) and m.akas it possible to 

d:rastically lower the threshold.voltage of the liquid crys~al 

ecmposi tion (by 0. 3 V) . Further, the birefringence of the liquid 

crystal composition can be dr~stically increased from the host 

liquid crystal composition (H}. 

The liquid crystal device was than measured for voltage 

holdinq ratio at room temperature and 80°C. The results we.re good 

at any of tha two tamperatu~e ranqes, demonstratinq that the 

liquid crystal device can be sufficiently used in active matrix 

driving. 

It. can thus be .sean that the compound represented by the 

genera1 f o:rmula (Id) of the present invention exarts a bettar 

effect than the eo:n.ventional compounds to obtain a low viscosity, 

an axce1lant :raapcmsa, a J.arqe birefringence index, a wide nGd11Atic 
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phase operating temperature ranqa, and a low threshold valtaqe. 

Aceord.inqly, the compound (I), when used in ad.mixture 

with other nematic liquid crystal compounds, can be preferably. 

used as a liquid crystal material for field effect type display 

cell such as TN type and S'l"N type display cells, particularly 

liquid c::::ystal material which ca.n cpera.te at a wide temperature 

range and can be d:riven at a low voltage. Further, the compound 

represe?tted. by the general formula (I) has no strongly polar group 

in its molecule and thus can easily provide a larq• specific 

resistivity and a high voltage holding ratio. Thus, the compound 

represented by the 9aneral fo:r::mula (I} can also be usad as a 

constituent of liquid crystal m.i:1tsri~l for aetiv~ m<!!.t:cix 4tiving. 

The present invQntion provickas a liquid crystal compc~ition 

com.prisinq aa a constituent at least one Qf the compounds 

:rap:resent,ed by the gGneral formu1a (I) and a liquid crystal dev.:i,ca 

comprising the liquid crystal composition. 

Specific rep%esentative examples cf the nematic liquid 

crystal compound. which can be used in admix.tu:r:e with the compound 

represented by the general formula (I) include phenyl b9nzoate 

derivative, phenyl cyclohaxanecarboxylata derivative, 

biphenyl-4-yl cyclohexanecarboxylate derivative, phenyl 

oyclohexa.n.eca%honyloxybenzoate derivative, phenyl 

cyclohexanacarboxylata derivative, phQnyl eyclohexylbenzcate 

derivative, oyclohexyl cyclohaxylben~oate 
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derivative, biphenyl derivative, cyclohexylbenzene derivative, 

terphenyl derivative, bicyclohexane derivative, 4-

cyclohexylbiphenyl derivative, 4-phenylbicyclohexane 

derivative, tercyclohexane derivative, 1,2-dicyclohexylethane 

derivative, 1,2-diphenylethane-derivative, 1,2-diphenylethine 

derivative, (2-cyclohexylethyl)benzene derivative, 4-

phenethylbicyclohexane derivative, 4-(2-

cyclohexylethyl)biphenyl derivative, 1-(4-phenyl)cyclohexyl--. 
2-cyclohexylethane derivative, 1-(4-cyclohexylphenyl)-2-

phenylethine derivative, phenylpyrimidine derivative, (4-

biphenyl-4-yl) pyrimidine derivative, phenylpyridine derivative, 

and {4-biphenyl-4-yl)pyridine derivative. Particularly 

preferred for active matrix drive among these derivatives are 

biphenyl derivative, cyclohexylbenzene derivative, terphenyl 

derivative, bicyclohexane derivative, 4-cyclohexylbiphenyl 

derivative, 4-phenylbicyclohexane derivative, tercyclohexane 

derivative, 1,2-dicyclohexylethane derivative, 1,2-

diphenylethane derivative, 1,2-diphenylethine derivative, {2-

cyclohexylethyl)benzene derivative, 4-phenethylbicyclohexane 

derivative, 4-(2-cyclohexylethyl)biphenyl derivative, 1-(4-

phenyl)cyclohexyl-2-cyclohexylethane derivative, and 1-(4-

cyclohexylphenyl)-2-phenylethine derivative. 
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~s 

~he present invention will be further described in the 

following examples, but the present inv•ntion should not be 

construed as beinq limited thereto. 

The structure of compounds were identified by nuclea~ 

magnetic: rcasonance l!lpQctrum (NMR) , .mass spec::trmn (MS) and 

int'rared absorption spectrum (IR). The te.rm "%" as used 

hereinafter is meant to indicate % by weight. 

·(EXAMPLE 1) Synthesis of 2-(3,4-difluorophenyl)-6-(t:ans-4-

propylc:yc::lohexyl}naphthalen@ 

(1-a} Synthesis of 2-methcxy-6-(4-propylcyclohexa•l-ene-1-

yl)naphthalene 

5.7 g of maqnesium was suspendad in 12 ml of 

tetrahyd.rofuran. To the suspension was then ad.Q.Qd dl:opwise a 

solution of 50 q of 6-bromo-2-methoxynaphthalene in 200 ml of 

~etrahyd.rofuran at a rate such that tetxahydrofuran was qently 

refluxed. The reaction mixture was then further stirred fer 1 

hour. To the react.ion solution was then add•d dropwise a. solution 

cf 30 g of 4-propy1cyelohexanone in 120 .m.l of tet:rahydrofura.n at. 

:room tampe.rature!!. The raaet:ion mixture was then further stirrcid 

for 1 hour. To the reaction solution was then added 200 ml o~ 

a. 10% hyd::'ochlo:ric a.aid. The reaction mixture was extra.ct.ad. with 
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300 ml of toluene, washed with water, saturated aqueous solution 

of sodium bicarbonate and saturated brina, and then dried over 

anhydrous sodium sulfate. The solvent was then distilled off. 

To the residue were than added 280 ml of toluene and 4.0 g of 

p-toluenesulfonic ~cid monohydr&ta. The reaction mixture waa 

thGtn heated und.Gr reflux ~er 3 hours. The reaction solution was 

allowed to cool to room temperature, washed with wa.te:r, saturated 

aqueous ·t1ol:ution of sodiu:m. biea.:::bonate and saturated brine, and 

then d.:riad over anhydrous sodium- sulfate. 'l'he solvent was then 

distilled off. 'l'ha residue was then .:recrystallized from athanol 

to obtain 44.B q of 2-methoxy-6-(4-propylcyclchexa-l-ene-l­

yl) naphthale:m!!. 

(1-h) Synthesis of 2-methoxy-6-(trans-4-

propyloyclohexyl)naphthalene 

44.8 q of 2-methoxy-6-(4-propylc:yclohexa-1-ene-l-

yl) naphthalene was dissolved in 800 ml of ethyl acetate. To the 

solution ~as then added 10 q of 5% palladii.:un carbon. The reaction 

m.ixture was th.en stirred at a hydrogen preissure of 4 kg/c:::t0.2 for 

G hours. The catalyst wa..s then :r81%\oved by :filtration.. The 

solvent was thGan diatilled off. The residue was then dissolved 

in 180 :ml of N,N-dimethylformamide. To the solution was then 

added 18 g of potassium t .. hutoxide. The reaction mixture was then 

heated. to a temperature of 120 °C with stirring for l hour. Tha 

reaction aolutioc was then allowed tc cool to room temperature. 
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To the x:eaation solution was then added 70 ml of a 10% h.ydrochloric 

a.c:id to cause crystallization. The ceystal thus precipitated was 

filtered off, washed with watQr, and then dried under reduced 

pressura. The crystal was then rec:ry5tallized from ethanol to 

obtain 28.0 q of 2-methoxy·6-(trans-4-

p%opyleyolohexyl)naphtha1ene. 

{l-c) Synthesis of 6-Ctrans-4-propylcyclohexyl)-2-naphthol 

·'To·28.0 q of 2-methoxy-6-(trand-4-

propylcyc:::lohaxyl) naphtha.lane were added 280 ml of a.cGtic:: acid and 

280 ml of 48% hydrobromic a~id. l'he %aaction mixture was then 

heated under :reflux for 12 hours. The .reaction solution was than 

allowed tc cool to room trQ.mparatu~e. To ths re~ction &olution 

was then added 500 ml of water to cause crystallization. The 

arystal thus precipitated was then filtered off. The crystal was 

washed wi t.h water, and then dried under x&duced p:::essura to obtain 

26.B ~of 6-(trans-4-propylcyclohexyl)~2-naphthol. 

(1-d) Synthesis of 6-(trans-4-propylcyclohexyl)naphthalena-

2-y1 trif1uoromethanesulfonate 

~o 25.0 9 of 6-(trans-4-ptopylcyclohexyl)-2-naphthol 

were added 100 ml of dichloromethane and 30 g of 

trifluoromethanesulfonic anhydride. The reaction mixture was 

then cooled to a temperature of S"C. To thca reaction mixtu.re was 

then added a solution of 11.0 q of pyridinQ in 40 ml of 

d.iahloromethane at a rate such that tha resultinq te:xnperature 
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didn 1 t exceed 20°C. After the termination of dropwisa addition, 

the reaction mixture was returnad to room temperature with 

stirring. To the re:action mixture was then added 150 ml of water. 

The resulting organic:: phas• was washed with water and saturated 

brine, and then dried ove.r anhydrous socliuin sulfate. 'l'he solvent 

was then distilled off. The residue was then purified throuqh 

silica gel column chromatoqraphy (solvent: dichloromethane) to 

obtain !6.-7 q of 6-(trans-4-propylcycloha~l)naphthalene-2•yl 

trifluoromethane sulfonate. 

(l-e) Synthesis of 2•(3,4-d.ifluorophenyl)-6-(tra.na-4-

· propyleyelohexyl)naphthalene 

1.0 9 of magnesi"J.r.l wee susp~nded in 2 ml of 

tetrahyd.rofura.n.. To the suspen5icn was then added d.ropwise a 

solut~on of 7.0 g of 3,4-difluoro-l-bromobenzene in 35 ml of 

tatrahydrofuran at a rate such that tetrahydrofuran was gently 

refluxed. 'l'he :reaction mixture was then fu.rthar sti.r:r:ed at room 

tamperature for l hour. Excessive magnesium was removed by 

t'ilt.ra.ti.cn. The :react.ion solution was then added dropwise to a 

solution of 10.0 q of 6-(trana-4-

propylcyclohaxyl)napht.halene-2-yl t:r:ifluoromethane sulfon~te 

and 0.3 q of tetrakis(triphenylphosphin~)palladiu.m in 50 ml of 

tetrahyd.::o~uran at room temperatura. Tha reaction mixture waa 

then stirred at room temperature for 1 hour. ~o the reaction 

mixture was then added 100 ml of wat.a:r, The reaction mixtux:e was 
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extracted with 200 ml of toluene, washed with water and saturated 

brine, and thliiin dried. ove:r anhydrous sodium sulfate. The solvent 

was then di_.stilled off. The residue was purif iad through silica 

gal column chromatography (hexane), and then ree~stalli:ed from 

ethanol to obtain i. l q of a purif icad matarial. (Cr 90 N 200. 5 

I) 

The following compounds ~are similarly obtained. 

2-(3,~-Difluorophenyl)-6-(trans-4-. 

ethylcyclohexyl)naphtbalena 

2-{3,4-Difluo:ophenyl)-6•(trans-4-

hutylcyclohexyl)naphthalene 

2- (3, 4-Difluorophenyl) -6- (t:rsns-.<!­

pentylcyclchexyl) naphthalane 

2-(3,4,S-Trifluorophanyl)-6-(trans-4-

athylcyclohe.xyl)naphthalene 

2-(3,4,S-Trifluorophenyl)-6-(trans-4-

propylcyclohe:xyl)naphthalQne 

2-(3,4,5-Tr~fluorophonyl)-6-(trans-4-

butylcyclohexyl)naphthalene 

2-(3,4,5-~rifluo~ophanyl)-6-(trans-4-

pentylc::yclohaxyl)naphthalenQ 

{EXAMPLE 2} Synthesis of 2-(3,4,5-trifluorophenyl)-6-[2-

Ctrans-4-propylc:yclohexyl)ethyl]naphthal•ne 
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(2-a) Synthesis of 6-(3,4,S-trifluorophenyl)naphthalene-2-yl 

trif luoromethanasulfonate 

To 25.0 g of 6•(3,4,5-triflu~rophenyl)-2-

hydroxyna.phthalene were added 200 ml of dichloromethane and. 34. 0 

q of trifluoromethanesulfcnic anhydride. The reaction mixture. 

was th•n c:ooled to a temperature of S"C. 'ro the :reaction mixtu:rQ 

was then add.c;d a solution of 12.0 q of pyridine in 48 ml of 

dich1or01nethane at a rate such that the rasultinq tmnperature 

didn 1 t exceed 20°C. After the teniin&tion of d.ropwise addi t.ion, 

the reac~icn mixture was zeturned to room temperature with 

· stirring. To the reaction mixture was then added 200 ml of watar. 

The resulting arqanic phase was washed with water a.nd. saturated 

brine, and thGin dried over anhydrous scdium sulfate. !rhe solvent 

was then distilled off. The rasidue was then purified through 

siliea gel column c:::hrc:;imatography (dichloromethane) to obtain 37. 3 

g of 6-(3,4,5-t.rifluorophenyl)naphthalene-2-yl 

trifluoromethanesulfonate. 

(2-b) Synthesis of 2-{trans-4•prcpylcyclohexyl)ethynyl-6-

(3,4,5-trifluorophenyl)naphthalane 

25.0 g of 6-(3,4,5-trifluo%ophanyl}naphthalene-2-yl 

trifluoromathanesulf onate and l-ethynyl-4-propylcyclohaxane 

were dissolved in a mixture of 125 ml of N,N-dimethylformamide 

and 25 ml of t:riethylamine. To the solution were then a.d.ded 0. 7 

~of tatrakis{triphenylphoephine)pal1adium and 0.2 q of copper 
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iodide (!) . Tha reaction mixture was then stirred at a 

temperature of 50°C for 3 hours. The reaction solution was then 

allowed to cool to room temperature. To the reaction solution 

was then added 150 ml of water. The reaetion solution was 

extracted with 200 ml of toluene, washed with water and. saturated 

brine, and then dried over an.hydrous sodium sulfate. The solvent 

was then distilled off. The :residue was then recrystallizQd from 

ethanol to ·obtain 17.6 g of 2-(trans-4-

propyleyclobexyl)ethynyl-6-(3,415-

t~ifluoroph•nyl)naphthalene. 

(2-c) Synthesis of 2-(3,4,5-trifluorcphenyl)-6-[2-(trans~4-

propylcyclohexyl}ethyl]naphthalena 

17.6 q Qf 2-(trans-4-propyleyclohexyl)ethynyl-6-

(3,4,S~triflucrophenyl)naphthalene was dissolved in 400 ml of 

tetrahyd.rofuran. To the solution was then added 5 q of 5% 

palladium carbon. The reaction mixture was then stirrad at a 

hydrcsan pressure of 5 kg/c:m..2 for 6 hours. The catalyst was then 

ri;:moved by fil tra ti on. The solvent waa then dis tilled off. The 

residue was purified through silica gel column ohromatography 

(hexansa) , and. t.hen recrystallized from ethanol to obtain 11. 5 q 

of a purified product. (Cr 62 N 134 I) 

Tha following compounds we:re p:repared in the same manner 

as mentioned above. 

2-(3,4,5-Triflucrophenyl)-6-(2-(txans-4-
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athylcyclahaxyl)ethyl]naphthalene 

2-(3,4,S-Trifluorophenyl)-6-[2-(trans-4-

butyleyclchexyl)ethyllnaphthalene 

2-(3,4,5-Trifluorophanyl)-6-[2-(trans~4-

p&ntylcyclohexyl)ethyllnaphthalene 

2-(3,4-Difluorophenyl)-6-[2-(t:ans~4-

ethylcyclobexyl)ethyl]naphthale.ne 

2- (3, 4~0ifluo.rophonyl) -6- [2- (trans-4 .. · 

propylcyclohexyl)ethyllnaphthalene Cr 110 N 166 I 

2- (3 ,.4-0ifluo.rophenyl) -6-[2- (trans-4-

butylcyclohexyl) athylJ naphthalene 

2-(3,4-0ifluorophenyl)-6-(2-(trans-4-

pentyleyclohaxyl)ethyl]naphthalena 

(EXAMl?~E 3) Synthesis of 2-(3,4-difluoxophenyl)-5-(trans-4-

vinyl~yclohexyl)naphthalane 

The Grignard reaction of Example (l-a) waa followed 

except that 1,4-cyclohexadion~ monoethylene acatal waa used 

instead of 4-propylcyelohexa.nonca. The :r:eaction product was then 

dehydrated with potassium hydroqensulfate. To the toluene 

solution was then added ethylene glycol. The reaction mixture 

was then heated under reflux while the azeotropically distilled 

water was being driven out of the system. The reac:ition solution 

was aJ.1owed to cool. to :room temparatu.re, washed sequentially with 
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water, saturated aqueous solution of sodium bicarbonate and 

saturated brine, and then dehydrated and dried over anhydrous 

sodium sulfate. The solvent was then distilled off to obtain 

4- {6-methoxynaphthalene-2-yl) -3-cyclohexenone ethylene acetal. 

The product was dissolved in toluene, and then subjected to 

catalytic reduction in the same manner as (1-b). To the reaction 

solution was then added formic acid. The reaction mixture was 

heated w:j. tl?- stirring, and then cooled. To the reaction solution 

was then added water. The resulting toluene phase was then washed. 

The solvent was then distilled off. The resulting crude crystal 

was then recrystallized from ethanol to obtain 4-(6-methoxy 

naphthalene-2-yl)cyclohexanone in crystal form. The crystal 

thus obtained was dissolved in a mixture of toluene and THF, and 

then cooled. To the reaction solution was then added a Wittig 

reagent prepared from methoxymethyl triphenylphosphonium bromide 

and potassium t-butoxide. The reaction mixture was then returned 

to room temperature. To the reaction mixture were then added 

water and hexane. Insol.uble matters were then removed from the 

resulting hexane phase by filtration. The residue was then washed 

with a mixture of water and methanol. The solvent was then 

distilled off. The residue was then dissolved in THF. To the 

solution was then added diluted hydrochloric acid. The reaction 

solution was heated under reflux for 1 hour, and then cooled. To 

the reaction solution was then added water. The reaction solution 
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was then extracted with ethyl acetate. The solvent was then 

distilled off. The xasidue wa.s then dissolved in ethanol. 'l'o 

the solution was then added a 20% aqueous solution cf sodium 

hydroxide. The reaction mixture was then stirred at room 

t.a:m.paratura. To tha re.action. solution was then added water. The 

reaction solution was extracted with tclu•n•, waahed, and then 

dried. Thea =iolvcant was than distilled off to obtain traru1·4-

(6-matho~aphthalena-2-yl} cyclohexaneca%baldehyde in crystal 

form. The crystal thus obtained was dissolved in THE'. To the 

reaction solution was then added a Wittig reaqent prepared from 

·methyltriphenylphosphonium iodide and potassiuzn t-butoxid.e. 

'!'he reaction mixture wa11 then returned to room temperature. 'l'o 

the :reaction mixturlil were then added wat:Qr and hexane. Insolul:>le 

matters were then removed from the resulting hexane phase by 

f il tr a ti on. ~h• :residue was ttashed with a mixture of water and 

methanol, and then dried. The solvent was then distilled off. 

The residue wa• then purified through silica gel column 

chromatography (toluene) to obtain 2-(trans-4-

vinylcyclohexyl)-6-metho.x.ynaphthalene in a:rystal fo:rm. ~he 

crystal wu1 than p:i:-ocessed in the same manner as (1-c) / (l-d) and 

(l-e) tc obtain the titled 2-{3,4-dif1uorophenyl)-6-(trans-4-

vinylcyolohexyl)naphthalene. 

The following compounds were prepared in the same manner 

as mentioned above. 
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2-(3,4-Difluorophanyl)-6-[trans-4-(3-

butenyl)cyclohexyl]napht.halene 

2-(3,4,5-Trifluorophenyl)-6-(trans-4-

vinyicyclohexyl)naphthalene 

2-(3,4,5-Trifiuorophenyl)-6-[t~ans-4-(3-

butenyl) cyclohexyl]naphthalene 

(EXAMPLE-•4)· syn.thesis of 1-fluoro-2- (3, 4-difluorophe:nyl) -6 .. 

propylnaphthalene 

(4-a) Syn.thesis of 2-met.hoxy-6-prcpylnaphthalene 

To & solution of 200 q of 2-brom.o-6-methoxynaphthalene 

•nd 2.5 q of dichloro[l,2-bis(diphenylphosphino)etj'lane]nickel 

(II) in 200 ml of tatrahydx'of\l:ran ('l'H!') was added d.ropwise a 

Griqnard reagent prepared from 125 g of propyl l:>:romide and 27 g 

of magnesium under ni trcqen atom.sphere. The :reaction mixture was 

further .stirred for 1 hour, and the:o. poured into water. 'I'o the 

:reaction mixture was than added diluted hydrochloric acid. The 

resultinq organic phase was than sepa~ated. The resulting 

aqueous pha.se was extracted. with toluene. The organic phase and 

the materi&l thus extracted were together washed aequ~ntially 

with water, saturated aqueous solution of scdium bicarbonate, 

water and saturated brine, and then dehydrated and dried over 

anhydrous sodium sulfate. The solvent was then d.iotilled off to 

obtain 172 g of 2-methoxy-5-propylnaphthalene. 
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(4-b) Synthesis of 6-propyl-2-naphthol 

The total amount (172 g) of 2-methoxy-S­

propylnaphthalene obtained in the process (4-a) was added to a 

mixture of 680 ml of acetic acid and 690 ml of a 481' hyd.robrcmic 

ac::id. The :reaction mixture was heated under reflux for S hours. 

Th;a :reaction solution was then allowed to cool to room temperature. 

To the reaction solution was then added l, 300 ml of water. The 

resu1tiri't;J crystal was :filtered off, and thee. washed wfth water. 

The resulting crystal was dissolved in 1, 000 ml of ethyl acetate, 

and then washed se~entially with water, saturated aqueous 

·solution of sodium bicarbonate, water and saturated brine. ~he 

product was then dehydrated. and dried over anhydrous sodium 

i:aulfate. The solvent wao then distilled off to obtain 152 9 cf 

6-propyl-2-naphthol in the form of crude crystal form. 

(4-c) Synthesis of 1-fluoro-6-propy1-2-naphthol 

To a solution of 20 g of 6-propyl-2-naphthol and 1.8 q 

of sodium trifluoromethanasulfonate in 80 ml of dichloromethane 

was ad~d 23.7 g of N,N 1 -d.ifluoro-2,2 1 -d.ipyridinium 

bietetrafluoroborate. The reaction mixture was then .stirrad for 

8 hou.ra. Tha :reaction solution was then poured in water. :t'o the 

reaction mixture was then added diluted hyd:roohlo.:ric acid. The 

resulting orqanic phase waa then separated. The resulting 

aqueous phase was extracted with toluene. The orqanic phase and 

the material thus ext~acted were toqethar washed sequentially 
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with water and saturated brine, and then dehydrated and dried over 

anhydrous sodium sulfate. The solvent was distilled off to obtain 

an oily matter which was then purified through silica gel column 

chromatography (hexane/ethyl acetate = 9/1) to obtain 17 .1 g of 

1-fluoro-6-propyl-2-naphthol. 

(4-d) Synthesis of 1-fluoro-6-propylnaphthalene-2-yl 

trifluoromethanesulfonate 

1h~ total a.~ount (17.1 g) of l-fluoro-6-propyl-2-

naphthol obtained in the process (4-c} and 25.1 g of 

trifluoromethanesulfonic anhydride were dissolved in 80 ml of 

dichloromethane. To the solution was then added dropwise 15.9 

ml of pyridine. The reaction mixture was then further stirred 

for 1 hour. To the reaction solution was then added diluted 

hydrochloric acid. The resulting organic phase was separated. 

The resulting aqueous phase was then extracted with toluene. The 

organic phase and the material thus extracted were washed 

sequentially with water and saturated brine, and then dehydrated 

and dried over anhydrous sodium sulfate. The solvent was 

distilled off to obtain a crystal which was then purified though 

silica gel column chromatography to obtain 24.2 g of 1-

fluoro-6-propylnaphthalene-2-yl trifluoromethanesulfonate. 

(4-e) Synthesis of 1-fluoro-2-(3,4-difluorophenyl}-6-propyl 

naphthalene 

20 g of 1-fluoro-6-propylnaphthalene-2-yl 
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trifluorom.etha.nesulfonate obtained in the process (4-d) and 

dibromobis(triphenylphosphina)nickQl (II) were dissolved in 80 

ml of 'l'HF. To the solution was added dropwise a Griqnard reaqent 

prepared from 25.8 g of 3,4•difluo%obromobenzene and 3.2 q of 

magnesium undez a nitrogen atomsphere. The reaction mixtu:ra was 

further stirred for l hour. To the reaction solution was then 

added diluted hydrochloric acid. 'l'he resulting organic phase was 

then seplra:ted. 'l:he resul tinq aqueous phase was then extracted 

with toluene. The o:rganic phase-and the .material thus extracted 

were together washed. saqucmtially with water, saturated aqueous 

· solution of sodium bicarbonate and saturatQd. brine, and thQn 

dehyd=atad and d.:ried over anhydrous sodium aulfata. The solvent 

was than distilled off to obtain a crystal. The crystal thus 

obtained was purified through silica gel column chromatography 

{haxana), and then eubjected to distillation to obtain 6.5 q 0£ 

1-fJ.uo:ro .. 2- (3, 4-difluorophenyl) -6-propylnaphtha.lene. C.r - 16 N 

13 I 

'l'he followinq compounds were prepared in the .same manner 

as mentioned above. 

1-Fluoro-2-(3,4-diflucrophenyl)-6-ethylnaphthalene 

1-Fluoro-2•(3,4-difluorcphanyl)-6-butylnaphthalene 

l-Fluoro-2-(3,4-difluorophenyl)-6-pentylnaphthalane 

1-Fluoro-2-(3,4-difluorcphenyl)-6-hexylnapbthalene 
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1-Fluoro-2-(3,4-difluorophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(3,4-difluorophenyl)-6-(3-butenyl)naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-ethylnaphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-propylnaphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-butylnaphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-pentylnaphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-hexylnaphthalene 

1-Fluo~p-?-(3,4,5-trifluorophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-(3-butenyl)naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-propylnaphthalene 

1-Fluoro-2-{4-fluorophenyl)-6-butylnaphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-pentylnaphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-(3-butenyl)naphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-ethylnaphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-propylnaphthalene 

1-Fluoro-2-{3-fluorophenyl)-6-butylnaphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-pentylnaphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-(3-butenyl)naphthalene 

1-Fluoro-2-{3,5-difluorophenyl)-6-ethylnaphthalene 
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1-Fluoro-2-(3,5-d.ifluorophenyl}-6-propylnaphthalene 

l-Fluoro-2-(3,5-difluorophenyl)-6-butylnaphthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-pentylnaphthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3,5-difluorophenyl}-6-heptylnaphthalene 

1-Fluoro-2-{3,5-difluorophenyl}-6-(3-butenyl)naphthalene 

1-Fluoro-2-phenyl-6-ethylnaphthalene 

1-Fluo~o-?-phenyl-6-propylnaphthalene 

1-Fluoro-2-phenyl-6-butylnaphthalene 

l-Fluoro-2-phenyl-6-pentylnaphthalene 

1-Fluoro-2-phenyl-6-hexylnaphthalene 

1-Fluoro-2-phenyl-6-heptylnaphthalene 

l-Fluoro-2-phenyl-6-(3-butenyl)naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-propylnaphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-butylnaphthalene 

l-Fluoro-2-(4-chlorophenyl}-6-pentylnaphthalene 

l-Fluoro-2-(4-chlorophenyl)-6-hexylnaphthalene 

l-Fluoro-2-(4-chlorophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-(3-butenyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-ethylnaphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-propylnaphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-butylnaphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-pentylnaphthalene 
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1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(3-butenyl}-

naphthalene 

l-Fluoro-2-(3 1 5-difluoro-4-chlorophenyl}-6-ethylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-propyl­

naphthalene 

1-Fluo!o~2-{3,5-difluoro-4-chlorophenyl)-6-butylnaphthalene 

l-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-

pentylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl}-6-

heptylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl}-6-

{3-butenyl)naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl}-6-propylnaphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-butylnaphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-pentylnaphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-hexylnaphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-heptylnaphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-
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ethylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-

propylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-

butylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-

pentylnaphthalene 

1-Fluorp-4-(3-fluoro-4-trifluoromethoxyphenyl)-6-

hexylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-

heptylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl}-6-

ethylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-

propylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-

butylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-

pentylnaphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-

hexylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-
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heptylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-

{3-butenyl)naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-propylnaphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-butylnaphthalene 

1-Fluoro-2-{4-difluoromethoxyphenyl)-6-pentylnaphthalene 

1-Fluo~o-~-(4-difluoromethoxyphenyl)-6-hexylnaphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-heptylnaphthalene 

1-Fluoro-2-{4-difluoromethoxyphenyl)-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-

ethylnaphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-

propylnaphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-

butylnaphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-

pentylnaphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-

hexylnaphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-heptylnapht 

halene 

l-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-
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{3-butenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-

ethylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl}-6-

propylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-

butylnaphthalene 

1-Fluo~o-~-(3,5-difluoro-4-difluoromethoxyphenyl}-6-

pentylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-

hexylnaphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-

heptylnaphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-

{3-butenyl)naphthalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-propylnaphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-butylnaphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-pentylnaphthalene 

1-Fluoro-2-{4-trifluoromethylphenyl)-6-hexylnaphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-heptylnaphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl}-6-
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ethylnaphthalene 

1-Fluoro-2-{3-fluoro-4-trifluoromethylphenyl)-6-

propylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-

butylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-

pentylnaphthalene 

1-Fluo~o-~-(3-fluoro-4-trifluoromethylphenyl)-6-

hexylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-

heptylnaphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenylphenyl)-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-

ethylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl}-6-

propylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-

butylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-

pentylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-

hexylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl}-6-
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heptylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenylphenyl)-6-

(3-butenyl)naphthalene 

l-Fluoro-2-(4-methoxyphenyl)-6-ethylnaphthalene 

l-Fluoro-2-(4-methoxyphenyl)-6-propylnaphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-butylnaphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-pentylnaphthalene 

1-Fluo~o-~-{4-methoxyphenyl}-6-hexylnaphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-heptylnaphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(3-butenyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-ethylnaphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-propylnaphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-butylnaphthalene 

1-Fluoro-2-{3-fluoro-4-methoxyphenyl)-6-pentylnaphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl}-6-heptylnaphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-

ethylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-

propylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-

butylnaphthalene 
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1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-

pentylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-methox.yphenyl}-6-

hexylnaphthalene 

1-Fluoro-2-{3,5-difluoro-4-methoxyphenyl)-6-

heptylnaphthalene 

1-Fluoro-2-{3,5-difluoro-4-methoxyphenyl)-6-

(3-buten,ul)naphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-propylnaphthalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-butylnaphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-pentylnaphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-hexylnaphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-heptylnaphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-(3-butenyl)naphthalene 

l-Fluoro-2-(4-methylphenyl)-6-ethylnaphthalene 

1-Fluoro-2-(4-methylphenyl)-6-propylnaphthalene 

1-Fluoro-2-{4-methylphenyl)-6-butylnaphthalene 

1-Fluoro-2-(4-methylphenyl)-6-pentylnaphthalene 

1-Fluoro-2-(4-methylphenyl)-6-hexylnaphthalene 

1-Fluoro-2-(4-methylphenyl)-6-heptylnaphthalene 

1-Fluoro-2-(4-methylphenyl)-6-{3-butenyl)naphthalene 

1-Fluoro-2-(4-(3-butenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-propylnaphthalene 
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1-Fluoro-2-[4-(3-butenyl}phenyl]-6-butylnaphthalene 

1-Fluoro-2-[4-{3-butenyl)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-(4-(3-butenyl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(3-butenyl}naphthalene 

1-Fluoro-2-(4-(3,4-difluorophenyl)phenyl]-6-

ethylnaphthalene 

1-Fluo:r;:,p-2-[4-(3, 4-difluorophenyl)phenyl]-6-

propylnaphthalene 

l-Fluoro-2-[4-(3,4-difluorophenyl)phenyl]-6-

butylnaphthalene 

l-Fluoro-2-[4-(3,4-difluorophenyl)phenyl]-6-

pentylnaphthalene 

l-Fluoro-2-(4-(3,4-difluorophenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[4-(3,4-difluorophenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoro-2-(4-(3,4-difluorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(4-(3,4,5-trifluorophenyl)phenyl]-6-

ethylnaphthalene 

l-Fluoro-2-(4-(3,4,5-trifluorophenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-
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butylnaphthalene 

1-Fluoro-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-

hexylnaphthalene 

l-Fluoro-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-

heptylnaphthalene 

l-Fluo.ao-2-[4-{3,4,5-trifluorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-butylnaphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[4-(4-fluorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-[4-(4-3-fluorophenyl}phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(4-3-fluorophenyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-(4-(4-3-fluorophenyl)phenyl]-6-butylnaphthalene 

1-Fluoro-2-(4-(4-3-fluorophenyl)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-[4-(4-3-fluorophenyl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-(4-(4-3-fluorophenyl}phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[4-(4-3-fluorophenyl)phenyl]-6-
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(3-butenyl)naphthalene 

1-Fluoro-2-(4-(3,5-difluorophenyl}phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[4-{3,5-difluorophenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

butylnaphthalene 

1-FluoiiD-2-[4-(3,5-difluorophenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

(3-butenyl}naphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

butylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl)-6-
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hexylnaphthalene 

1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoro-2-(4-(3,5-difluorophenyl)phenyl]-6-

-----~-·-.. ·--

(3-butenyl)naphthalene 

l-Fluoro-2-[4-(4-chlorophenyl)phenyl]-6-ethylnaphthalene 

l-Fluoro-2-[4-(4-chlorophenyl)phenyl]-6-propylnaphthalene 

l-Fluo~~-2-[4-(4-chlorophenyl}phenyl]-6-butylnaphthalene 

l-Fluoro-2-(4-(4-chlorophenyl)phenyl)-6-pentylnaphthalene 

l-Fluoro-2-[4-{4-chlorophenyl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[4-(4-chlorophenyl)phenyl]-6-heptylnaphthalene 

l-Fluoro-2-[4-(4-chlorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(4-(3-fluoro-4-chlorophenyl)phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[4-{3-fluoro-4-chlorophenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-(4-(3-fluoro-4-chlorophenyl}phenyl]-6-

butylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-chlorophenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-chlorophenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-chlorophenyl)phenyl)-6-
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heptylnaphthalene 

l-Fluoro-2-(4-(3-fluoro-4-chlorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-

ethylnaphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-

propylnaphthalene 

1-Fluox.o-2-(4-(3,5-d.ifluoro-4-chlorophenyl)phenyl]-6-

butylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-chlorophenyl)phenylJ-6-

heptylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-(4-{4-trifluoromethoxyphenyl)phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2- [4- (4-trifluoromethoxyphenyl) phenyl) -6-· 

butylnaphthalene 

1-Fluoro-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-
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pentylnaphthalene 

l-Fluoro-2-(4-(4-trifluoromethoxyphenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-

heptylnaphthalene 

l-Fluoro-2-(4-(4-trifluoromethoxyphenyl)phenyl]-6-

{3-butenyl)naphthalene 

1-Fluol:io0-2-(4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenylJ-6-

propylnaphthalene 

1-Fluoro-2-(4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-

butylnaphthalene 

1-Fluoro-2-£4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-

hexylnaphthalene 
... 

1-Fluoro-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-

trifluoromethoxyphenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-
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trifluoromethoxyphenyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-(4-(3,5-difluoro-4-

trifluoromethoxyphenyl)phenyl]-6-butylnaphthalene 

1-Fluoro-2-(4-(3,5-difluoro-4-

trifluoromethoxyphenyl)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-(4-(3,5-difluoro-4-

trifluoromethoxyphenyl}phenyl]-6-hexylnaphthalene 

1-Fluo~-2-[4-(3 1 5-difluoro-4-

trifluoromethoxyphenyl)phenyl]-6-heptylnaphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-

trifluoromethoxyphenyl)phenyl]-6-(3-butenyl)naphthalene 

1-Fluoro-2-(4-(4-difluoromethoxyphenyl)phenyl]-6-

ethylnaphthalene 

l-Fluoro-2-[4-{4-difluoromethoxyphenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[4-{4-difluoromethoxyphenyl)phenylJ-6-

butylnaphthalene 

1-Fluoro-2-[4-(4-difluoromethoxyphenyl}phenyl]-6-
... 

pentylnaphthalene 

l-Fluoro-2-[4-{4-difluoromethoxyphenyl)phenyl]-6-

hexylnaphthalene 

l-Fluoro-2-(4-(4-difluoromethoxyphenyl)phenyl]-6-

heptylnaphthalene 

l-Fluoro-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-(3-
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butenyl)naphthalene 

1-Fluoro-2-(4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[4-{3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenylJ-6-

butylnaphthalene 

1-Fluono-2-[4-{3-fluoro-4-difluoromethoxyphenyl)phenylJ-6-

pentylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

(3-butenyl)naphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-

difluoromethoxyphenyl)phenyl]-6-ethylnaphthalene 
"'-

1-Fluoro-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl] 

-6-propylnaphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl] 

-6-butylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl] 

-6-pentylnaphthalene 

l-Fluoro-2-[4-{3,5-difluoro-4-difluoromethoxyphenyl}phenyl] 
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-6-hexylnaphthalene 

l-Fluoro-2-(4-(3,5-difluoro-4-difluoromethoxyphenyl)phenylJ 

-6-heptylnaphthalene 

l-Fluoro-2-(4-(3,5-di£luoro-4-difluoromethoxyphenyl)phenyl] 

-6-(3-butenyl}naphthalene 

1-Fluoro-2-(4-(4-trifluoromethylphenyl)phenyl]-6-

ethylnaphthalene 

1-Fluo:i:.c-2-(4-(4-trifluoromethylphenyl)phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[4-{4-trifluoromethylphenyl)phenyl]-6-

butylnaphthalene 

1-Fluoro-2-[4-(4-trifluoromethylphenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[4-(4-trifluoromethylphenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-(4-(4-trifluoromethylphenyl)phenyl]-6-

heptylnaphthalene .. _ 

1-Fluoro-2-[4-(4-trifluoromethylphenyl)phenyl]-6-(3-

butenyl)naphthalene 

1-Fluoro-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

ethylnaphthalene 

l-Fluoro-2-[4-(3-fluoro-4-trifluoromethylphenyl}phenyl]-6-

propylnaphthalene 

l-Fluoro-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-
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butylnaphthalene 

1-Fluoro-2-[4-(3-fluoro-4-trifluoromethylphenyl")phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-(4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

hexylnaphthalene 

l-Fluoro-2-(4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoll'o0-2-(4-{3-fluoro-4-

trifluoromethylphenylphenyl)phenyl]-6-{3-butenyl)naphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl] 

-6-ethylnaphthalene 

1-Fluoro-2-[4-{3,5-difluoro-4-trifluoromethylphenyl)phenyl] 

-6-propylnaphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenylJ 

-6-butylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-trifluoromethylphenyl}phenyl] 

-6-pentylnaphthalene 
t. 

l-Fluoro-2-(4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl] 

-6-hexylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-trifluoromethylphenyl}phenyl] 

-6-heptylnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-

trifluoromethylphenylphenyl)phenyl)-6-

{3-butenyl)naphthalene 
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1-Fluoro-2-[4-(4-methoxyphenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-{4-methoxyphenyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-(4-(4-methoxyphenyl}phenyl]-6-butylnaphthalene 

1-Fluoro-2-(4-(4-methoxyphenyl)phenyl]-6-pentylnaphthalene 

l-Fluoro-2-(4-(4-methoxyphenyl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[4-{4-methoxyphenyl)phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[4-{4-methoxyphenyl)phenyl]-6-{3-butenyl)naphtha 

lene ... 

1-Fluoro-2-(4-(3-fluoro-4-methoxyphenyl)phenylJ-6-ethylnaph 

thalene 

1-Fluoro-2-[4-(3-fluoro-4-methoxyphenyl)phenylJ-6-propylnap 

hthalene 

1-Fluoro-2-[4-(3-fluoro-4-methoxyphenyl)phenyl]-6-butylnaph 

thalene 

1-Fluoro-2-(4-(3-fluoro-4-methoxyphenyl)phenylJ-6-pentylnap 

hthalene 

l-Fluoro-2-[4-(3-fluoro-4-methoxyphenyl)phenyl]-6-hexylnaph 
... 

thalene 

l-Fluoro-2-(4-(3-fluoro-4-methoxyphenyl)phenyl]-6-heptylnap 

hthalene 

1-Fluoro-2-[4-(3-fluoro-4-methoxyphenyl)phenyl]-6-{3-buteny 

l)naphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-ethyl 

naphthalene 
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1-Fluoro-2-[4-(3, 5-difluoro-4-methoxyphenyl)phenyl]-6-propy 

lnaphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-hutyl 

naphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-penty 

lnaphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-hexyl 

naphthalene 

1-Fluoro-2-[4-{3,5-difluoro-4-methoxyphenyl)phenylJ-6-hepty 

lnaphthalene 

1-Fluoro-2-[4-{3,5-difluoro-4-methoxyphenyl)phenyl]-6-(3-bu 

tenyl)naphthalene 

1-Fluoro-2-(4-(4-allyloxyphenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(4-allyloxyphenyl)phenylJ-6-propylnaphthalene 

l-Fluoro-2-[4-(4-allyloxyphenyl)phenyl]-6-butylnaphthalene 

l-Fluoro-2-[4-(4-allyloxyphenyl)phenylJ-6-pentylnaphthalene 

1-Fluoro-2-[4-(4-allyloxyphenyl)phenyl]-6-hexylnaphthalene 
... 

l-Fluoro-2-[4-(4-allyloxyphenyl)phenyl]-6-heptylnaphthalene 

l-Fluoro-2-[4-(4-allylox:yphenyl}phenyl]-6-(3-butenyl)naphth 

alene 

1-Fluoro-2-[4-{4-methylphenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(4-methylphenyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-[4-{4-methylphenyl)phenyl]-6-butylnaphthalene 

l-Fluoro-2-[4-(4-methylphenyl)phenyl]-6-pentylnaphthalene 
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1-Fluoro-2-(4-(4-methylphenyl}phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[4-{4-methylphenyl)phenyl]-6-heptylnaphthalene 

1-Fluoro-2-(4-(4-methylphenyl)-6-{3-butenyl)naphthalene 

1-Fluoro-2-(4-[4-(3-butenyl)phenyl]phenylJ-6-ethylnaphthale 

ne 

1-Fluoro-2-[4-[4-(3-butenyl}phenyl]phenylJ-6-propylnaphthal 

ene 

1-Fluo~o-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-butylnaphthale 

ne 

l-Fluoro-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-pentylnaphthal 

ene 

l-Fluoro-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-hexylnaphthale 

ne 

1-Fluoro-2-[4-[4-(3-butenyl)phenyl]phenyl)-6-heptylnaphthal 

ene 

l-Fluoro-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-(3-butenyl)nap 

hthalene 
... 

1-Fluoro-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-ethyln 

aphthalene 

l-Fluoro-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-propyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-{3,4-difluorophenyl)phenyl]-6-butyln 

aphthalene 

l-Fluoro-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-pentyl 
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naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl)-6-hexyln 

aphthalene 

1-Fluoro-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-heptyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-(3-but 

enyl)naphthalene 

1-Fluo~o-~-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-eth 

ylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl)-6-pro 

pylnaphthalene 

1-Fluoro-2-(3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-but 

ylnaphthalene 

1-Fluoro-2-(3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-pen 

tylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-hex 

ylnaphthalene 
... 

1-Fluoro-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-hep 

tylnaphthalene 

l-Fluoro-2-(3-fluoro-4-(3,4,5-trifluorophenyl}phenyl]-6-(3-

butenyl)naphthalene 

l-Fluoro-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-ethylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-propylnaph 
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thalene 

l-Fluoro-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-butylnapht 

halene 

1-Fluoro-2-(3-fluoro-4-(4-fluorophenyl)phenyl]-6-pentylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-hexylnapht 

halene 

l-Fluo:i:.o-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-heptylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-(3-buteny 

l)naphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-ethylnapht 

halene 

l-Fluoro-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-propylnaph 

thalene 

l-Fluoro-2-(3-fluoro-4-(3-fluorophenyl}phenyl]-6-butylnapht 

halene 
... 

l-Fluoro-2-[3-fluoro-4-(3-fluorophenyl)phenylJ-6-pentylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(3-fluorophenyl)phenylJ-6-hexylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-heptylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(3-fluorophenyl}phenyl]-6-(3-buteny 
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l)naphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl)-6-ethyln 

aphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-d.ifluorophenyl)phenyl]-6-propyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl)-6-butyln 

aphthalene 

1-Fluor~-2-[3-fluoro-4-(3,5-difluorophenyl}phenyl]-6-pentyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-{3,5-d.ifluorophenyl)phenyl]-6-hexyln 

aphthalene 

1-Fluoro-2-[3-fluoro-4-{3,5-difluorophenyl)phenyl]-6-heptyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-d.ifluorophenyl)phenyl]-6-(3-but 

enyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenylJ-6-ethylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(4-chlorophenyl}phenyl]-6-propylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(4-chlorophenyl}pbenyl]-6-butylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-pentylnaph 

thalene 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl}phenyl]-6-hexylnapht 
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halene 

l-Fluoro-2-(3-fluoro-4-(4-chlorophenyl)phenylJ-6-heptylnaph 

thalene 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-(3-buteny 

l)naphthalene 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-ethylnapht 

halene 

l-Fluoao-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-propylnaph 

thalene 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-butylnapht 

halene 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-pentylnaph 

thalene 

1-Fluoro-2-(3-fluoro-4-(4-chlorophenyl)phenyl]-6-hexylnapht 

halene 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenylJ-6-heptylnaph 

thalene 
... 

l-Fluoro-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-(3-buteny 

l)naphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenylJ-6-e 

thylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-p 

ropylnaphthalene 

1-Fluoro-2-(3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-b 
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utylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-p 

entylnaphthalene 

1-Fluoro-2-(3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-h 

exylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-h 

eptylnaphthalene 

1-Fluo:c,,p-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl] 

-6-ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl] 

-6-propylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl] 

-6-butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl] 

-6-pentylnaphthalene 
... 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl] 

-6-hexylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl] 

-6-heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl}phenyl] 

-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethoxyphenyl}phenyl]-6-
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ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethoxyphenyl}phenyl]-6-

propylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-

butylnaphthalene 

l-Fluoro-2-[3-fluoro-4-{4-trifluoromethoxyphenyl}phenyl]-6-

pentylnaphthalene 

1-Fluo~o-~-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-

hexylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-

heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethoxyphenyl}phenyl]-6-

(3-butenyl}naphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)p 

henylJ-6-ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-propylnaphthalene 
"-

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-pentylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-hexylnaphthalene 

1-Fluoro-2-[3-fluoro-4-{3-fluoro-4-trifluoromethoxyphenyl)p 
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henylJ-6-heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-(3-butenyl}naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl)phenylJ-6-ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl)phenylJ-6-propylnaphthalene 

1-Fluor.o-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-pentylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl)phenylJ-6-heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethoxyphen 

yl}phenylJ-6-(3-butenyl)naphthalene 
... 

1-Fluoro-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenylJ-6-e 

thylnaphthalene 

1-Fluoro-2-[3-fluoro-4-{4-difluoromethoxyphenyl)phenyl]-6-p 

ropylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-b 

utylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-p 
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entylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenylJ-6-h 

exylnaphthalene 

l-Fluoro-2-(3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-h 

eptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-

(3-butenyl)naphthalene 

1-Fluo~o-~-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)ph 

enylJ-6-ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-difluorometho.xyphenyl)ph 

enylJ-6-propylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-pentylnaphthalene 

1-Fluoro-2-[3-fluoro-4-{3-fluoro-4-difluoromethoxyphenyl)ph 

enylJ-6-hexylnaphthalene 
... 

1-Fluoro-2-[3-fluoro-4-{3-fluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-heptylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-{3-butenyl)naphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-difluoromethoA-ypheny 

l)phenyl)-6-ethylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-difluoromethoxypheny 
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l)phenylJ-6-propylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-difluoromethoxypheny 

l)phenyl]-6-butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-{3,5-difluoro-4-difluoromethoxypheny 

l)phenyl]-6-pentylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-difluoromethoxypheny 

l)phenyl]-6-hexylnaphthalene 

1-Fluo~o-2-[3-fluoro-4-(3,5-difluoro-4-difluoromethoxypheny 

l}phenyl]-6-heptylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,S-difluoro-4-difluoromethoxypheny 

l)phenylJ-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenylJ-6-e 

thylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-p 

ropylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenylJ-6-b 

utylnaphthalene 
... 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-p 

entylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl}phenyl]-6-h 

exylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-h 

eptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(4-trifluoromethylphenyl}phenyl]-6-
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(3-butenyl)naphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)ph 

enyl]-6-ethylnaphthalene 

l-Fluoro-2-[3-fluoro-4-{3-fluoro-4-trifluoromethylphenyl)ph 

enyl]-6-propylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)ph 

enyl]-6-butylnaphthalene 

l-Fluo~o~2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)ph 

enyl]-6-pentylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)ph 

enyl]-6-hexylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)ph 

enylJ-6-heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-{3-fluoro-4-trifluoromethylphenylphe 

nyl)phenyl]-6-(3-butenyl)naphthalene 

l-Fluoro-2- (3-fluoro--4- (3, 5-difluoro-4-trifluoromethylpheny 

l)phenyl]-6-ethylnaphthalene 
... 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethylpheny 

l)phenyl)-6-propylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethylpheny 

l)phenyl]-6-butylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethylpheny 

l)phenylJ-6-pentylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethylpheny 

- 152 -



·-···--·· --·----------·-·--·-·::.:-:::.·:::::.:::==-=---=--=---=·· -------------

l)phenyl]-6-hexylnaphthalene 

l-Fluoro-2-[3-fluoro-4-{3,5-difluoro-4-trifluoromethylpheny 

l)phenyl]-6-heptylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-trifluoromethylpheny 

lphenyl)phenyl]-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(4-methoxyphenyl)phenyl]-6-ethylnaph 

thalene 

1-Fluor.,p-2-[3-fluoro-4-(4-methoxyphenyl)phenyl]-6-propylnap 

hthalene 

1-Fluoro-2-[3-fluoro-4-(4-methoxyphenyl)phenyl]-6-butylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(4-methoxyphenyl)phenyl)-6-pentylnap 

hthalene 

1-Fluoro-2-[3-fluoro-4-(4-methoxyphenyl)phenylJ-6-hexylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(4-methoxyphenyl)phenyl]-6-heptylnap 

hthalene 
... 

l-Fluoro-2-[3-fluoro-4-(4-methoxyphenyl)phenylJ-6-(3-buteny 

l)naphthalene 

1-Fluoro-2-[3-fluoro-4-{3-fluoro-4-methoxyphenyl)phenyl]-6-

ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl)-6-

propylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl}phenyl]-6-
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butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-

pentylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-

hexylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-

heptylnaphthalene 

1-Fluo:i;o-.2- [3-fluoro-4- (3-fluoro-4-methoxyphenyl) phenyl] -6-

(3-butenyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

l]-6-ethylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

l]-6-propylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

lJ-6-butylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

1)-6-pentylnaphthalene .. _ 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

1]-6-hexylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

1]-6-heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)pheny 

l]-6-{3-butenyl)naphthalene 

1-Fluoro-2-[3-fluoro-4-(4-allyloxyphenyl}phenyl]-6-ethylnap 
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hthalene 

1-Fluoro-2-[3-fluoro-4-(4-allyloxyphenyl}phenylJ-6-propylna 

phthalene 

1-Fluoro-2-[3-fluoro-4-(4-allyloxyphenyl)phenyl]-6-butylnap 

hthalene 

l-Fluoro-2-[3-fluoro-4-(4-allyloxyphenyl)phenyl]-6-pentylna 

phthalene 

1-Fluoi:.o-2-[3-fluoro-4-(4-allyloxyphenyl)phenyl]-6-hexylnap 

hthalene 

1-Fluoro-2-[3-fluoro-4-(4-allyloxyphenyl)phenyl]-6-heptylna 

phthalene 

l-Fluoro-2-(3-fluoro-4-(4-allyloxyphenyl)phenyl]-6-(3-buten 

yl)naphthalene 

1-Fluoro-2-[3-fluoro-4-{4-methylphenyl)phenyl]-6-ethylnapht 

halene 

l-Fluoro-2-[3-fluoro-4-(4-methylphenyl)phenyl]-6-propylnaph 

thalene 
... 

1-Fluoro-2-[3-fluoro-4-(4-methylphenyl)phenylJ-6-butylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(4-methylphenyl)phenyl]-6-pentylnaph 

thalene 

1-Fluoro-2-[3-fluoro-4-(4-methylphenyl)phenyl]-6-hexylnapht 

halene 

l-Fluoro-2-[3-fluoro-4-(4-methylphenyl)phenylJ-6-heptylnaph 
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thalene 

1-Fluoro-2-[3-fluoro-4-(4-methylphenyl)phenylJ-6-(3-buteny 

l)naphthalene 

1-Fluoro-2-[3-fluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-ethyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-(4-(3-butenyl)phenyl]phenyl]-6-propy 

lnaphthalene 

l-Fluo:s.t:>-2-[3-fluoro-4-[4-(3-butenyl)phenyl]phenylJ-6-butyl 

naphthalene 

l-Fl.uoro-2-[3-fluoro-4-(4-(3-butenyl)phenylJphenyl]-6-penty 

lnaphthalene 

l-Fluoro-2-[3-fluoro-4-(4-(3-butenyl)phenyl]phenyl]-6-hexyl 

naphthalene 

1-Fluoro-2-[3-fluoro-4-[4-(3-butenyl)phenyl]phenyl)-6-hepty 

lnaphthalene 

1-Fluoro-2-(3-fluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-(3-bu 

tenyl)naphthalene 
... 

l-Fluoro-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-et 

hylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-pr 

opylnaphthalene 

l-Fluoro-2-(3,5-difluoro-4-{3,4-difluorophenyl)phenyl]-6-bu 

tylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-pe 
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ntylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-he 

xylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-he 

ptylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-(3 

-butenyl)naphthalene 

l-Fluo40-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6 

-ethylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6 

-propylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6 

-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6 

-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{3,4,5-trifluorophenyl)phenylJ-6 

-hexylnaphthalene 
.... 

l-Fluoro-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6 

-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6 

-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-ethyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-{4-fluorophenyl)phenyl]-6-propyl 
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naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-butyln 

aphthalene 

l-Fluoro-2-[3,5-difluoro-4-{4-fluorophenyl}phenylJ-6-pentyl 

naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-hexyln 

aphthalene 

1-Fluo:x;.o-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-heptyl 

naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-(3-but 

enyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-{3-fluorophenyl)phenyl]-6-ethyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-propyl 

naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-butyln 

aphthalene 
... _ 

1-Fluoro-2-[3,5-difluoro-4-(3-fluorophenyl)phenylJ-6-pentyl 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-hexyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-heptyl 

naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl)-6-(3-but 
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enyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-{3,5-difluorophenyl)phenyl]-6-et 

hylnaphthalene 

l-Fluoro-2-(3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-pr 

opylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-bu 

tylnaphthalene 

l-Fluo»0-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenylJ-6-pe 

ntylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-he 

xylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-he 

ptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-(3 

-hutenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-et 

hylnaphthalene ... 
1-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyll-6-pr 

opylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{3,5-difluorophenyl}phenyl)-6-bu 

tylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenylJ-6-pe 

ntylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-he 
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xylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-he 

ptylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-{3,5-difluorophenyl)phenyl]-6-(3 

-butenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-chlorophenyl)phenyl)-6-ethyln 

aphthalene 

1-Fluo:JK>-2-r3,5-difluoro-4-(4-chlorophenyl)phenyl]-6-propyl 

naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-chlorophenyl)phenylJ-6-butyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-chlorophenyl)phenyl]-6-pentyl 

naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-chlorophenyl)phenylJ-6-hexyln 

aphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-chlorophenyl)phenyl]-6-heptyl 

naphthalene ... 
1-Fluoro-2-[3,5-difluoro-4-(4-chlorophenyl}phenylJ-6-(3-but 

enyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-{3-fluoro-4-chlorophenyl)phenyl] 

-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-chlorophenyl)phenyl] 

-6-propylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-(3-fluoro-4-chlorophenyl)phenyl] 
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-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-chlorophenyl)phenyl] 

-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{3-fluoro-4-chlorophenyl)phenylJ 

-6-hexylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-(3-fluoro-4-chlorophenyl)phenyl] 

-6-heptylnaphthalene 

1-Fluo~o-2-[3,5-difluoro-4-(3-fluoro-4-chlorophenyl)phenylJ 

-6-(3-butenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nyl]-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nyl]-6-propylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nyl]-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nylJ-6-pentylnaphthalene 
... 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nyl]-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nyl)-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-chlorophenyl)phe 

nyl]-6-(3-butenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethox~rphenyl)pheny 
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1)-6-ethylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)pheny 

l]-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)pheny 

lJ-6-butylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)pheny 

11-6-pentylnaphthalene 

1-Fluo~o~2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)pheny 

l]-6-hexylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)pheny 

l]-6-heptylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)pheny 

l]-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethoxyphen 

yl}phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{3-fluoro-4-trifluoromethoxyphen 

yl}phenylJ-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethoxyphen 
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yl)phenyl]-6-heptylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethoxyphen 

yl)phenyl]-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenyl]-6-ethylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenyl]-6-propylnaphthalene 

1-FluoJ:..:>-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenyl]-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenyl]-6-pentylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenyl]-6-he:xylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenyl)-6-heptylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethoxy 

phenyl)phenylJ-6-(3-butenyl)naphthalene 

"'-l-Fluoro-2- [3 ,5-difluoro-4- (4-difluoromethoxyphenyl)phenyl] 

-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-difluoromethoxyphenyl)phenyl] 

-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-difluoromethoxyphenyl)phenyl] 

-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{4-difluoromethoxyphenyl)phenyl] 
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-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-difluoromethoxyphenyl)phenyl] 

-6-hexylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-(4-difluoromethoxyphenyl)phenyl] 

-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-difluoromethoxyphenyl)phenylJ 

-6-(3-butenyl)naphthalene 

l-Fluor.o-2-(3,5-difluoro-4-(3-fluoro-4-difluoromethoxypheny 

l)phenyl)-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-difluoromethoxypheny 

l)phenyl]-6-propylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-difluoromethoxypheny 

l)phenyl]-6-hutylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-difluoromethoxypheny 

l)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-difluoromethoxypheny 

l}phenylJ-6-hexylnaphthalene 
... 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-difluorometho4-ypheny 

l)phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-difluoromethoxypheny 

l)phenyl]-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxtp 

henyl)phenyl)-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxyp 
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henyl)phenyl)-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxyp 

henyl)phenyl]-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxyp 

henyl)phenyl]-6-pentylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxyp 

henyl)phenyl]-6-hexylnaphthalene 

l-FluorQ-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxyp 

henyl)phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-difluoromethoxyp 

henyl)phenyl]-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethylphenyl)phenyl] 

-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{4-trifluoromethylphenyl)phenyl] 

-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethylphenyl)phenylJ 

-6-butylnaphthalene 
... 

1-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethylphenyl)phenyl] 

-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethylphenyl)phenyl) 

-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{4-trifluoromethylphenyl)phenyl] 

-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-trifluoromethylphenyl}phenyl] 
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-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

l)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

l}phenyl)-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

l}phenyl]-6-butylnaphthalene 

1-Fluo~o~2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

l)phenyl]-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

l)phenyl)-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

l}phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-trifluoromethylpheny 

lphenyl)phenyl]-6-(3-butenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-{3,5-difluoro-4-trifluoromethylp 

henyl)phenyl]-6-ethylnaphthalene 
... 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethylp 

henyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethylp 

henyl)phenyl]-6-butylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethylp 

henyl)phenyl)-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethylp 
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henyl)phenyl]-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethylp 

henyl}phenyl]-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-trifluoromethylp 

henylphenyl)phenyl]-6-(3-butenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-methoxyphenyl}phenyl]-6-ethyl 

naphthalene 

1-Fluoli.0-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-propy 

lnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-butyl 

naphthalene 

1-Fluoro-2-[3,5-difluoro-4-{4-methoxyphenyl)phenyl]-6-penty 

lnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-hexyl 

naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-hepty 

lnaphthalene 
... 

1-Fluoro-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-(3-bu 

tenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)pheny 

l]-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl}pheny 

1)-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)pheny 
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l]-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)pheny 

l]-6-pentylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)pheny 

lJ-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)pheny 

l]-6-heptylnaphthalene 

1-Fluo:r.o-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)pheny 

l]-6-(3-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)ph 

enyl]-6-ethylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)ph 

enyl]-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)ph 

enylJ-6-butylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl}ph 

enyl]-6-pentylnaphthalene 
... 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)ph 

enyl]-6-hexylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)ph 

enylJ-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)ph 

enyl]-6-(3-butenyl}naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-ethy 
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lnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-prop 

ylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-buty 

lnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-pent 

ylnaphthalene 

1-Fluo~o-2-[3,5-difluoro-4-{4-allyloxyphenyl)phenyl]-6-hexy 

lnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-hept 

ylnaphthalene 

1-Fluoro-2~[3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-(3-b 

utenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-methylphenyl)phenyl]-6-ethyln 

aphthalene 

1-Fluoro-2-(3,5-difluoro-4-(4-methylphenyl)phenyl]-6-propyl 

naphthalene ... 
1-Fluoro-2-[3,5-difluoro-4-(4-methylphenyl)phenyl]-6-butyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-methylphenyl)phenyl]-6-pentyl 

naphthalene 

1-Fluoro-2-[3,5-difluoro-4-{4-methylphenyl)phenyl]-6-hexyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-methylphenyl}phenyl]-6-heptyl 
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naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-methylphenyl)phenylJ-6-{3-but 

enyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-e 

thylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-p 

ropylnaphthalene 

l-Fluo:ti0-2-(3,5-difluoro-4-[4-{3-butenyl)phenyl]phenyl]-6-b 

utylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-(3-butenyl)phenyl]phenyl]-6-p 

entylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-h 

exylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-[4-(3-butenyl)phenylJphenyl]-6-h 

eptylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-

(3-butenyl)naphthalene 
... 
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(EXAMPLE 5) Synthesis of l-fluoro-2-(3,4-d.ifluoropbenyl)-6-

{trans-4-propylcyclohexyl)naphthalene 

(S·a) Synthesis of 2-methoxy-6-(4-propylcyclobexa-1-ene-1-

yl)naphthalene 

22.6 g of magnasiu:m. wa8 suspendcad in 30 ml of TRF. To 

the suspension was then added dropwise a solution of 20 q of 

2-bromo-6-methoxynaphthalene in 100 ml of THF at a rate 11uch that 

THI' was gently refluxed i"n a~)out 2 hours. Tha :z:eaction mixture 

was then further stirred for l hou•. To the reaction solution 
. . 

was then a~d c:b:opwise a solution of 130.l q of 4-

·propylcyclohexanone in 520 ml of TBF in l hour. The reaction 

mixtu:re was fu:rthe:r: stir:rliild for 2 hours. . To the reaction solution 

was then added 200 ml. cf a 10% hydrochloric: acid. '.t'o thsi :reaction 

mixture wa.s then added 200 ml of hexane. The :re.sultinq organic 

phe.ise was then separa. ted. ~he resul tinq aqueous phase was then 

extracted with 100 ml of hexane. '?o the mate:-ial thus extracted 
,. 

was then added the orqa.nic phase. The mixture was wasl\!lci with 

water, saturated aqueous solution cf sodium bicarbonate and 

saturated bxinQ, and than dried ovar anhydrous sodium su1fata. 

The solvent was d.istillQd off. To tha rQsiduQ wara than added 

280 ml of toluana and 4. 0 g of p-toluenasulfonic acid monohyd.rate. 

The :eaction mixtuxQ was then heated under reflux for 3 hours. 

The r•action solution was allowed to cool to room tamparatu:a, 

washed with water, saturated aqueous solution of aod.i"Utn 
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hiearbonate and saturated b:ine, and then dried over anhycb::ous 

sodium sulfate. The solvent was than di.stilled off to obtain 260 

g of a.n oily cyclohexanol derivative. The total amount of tha 

cyclohexanol de.rivative thus obtained. was than dissolved in BOO 

ml of to1uQna. To the solution was then added lG.l g of p-

toluenesulfonic monohyd.rate. The reaction mixture was then 

heated t.o a temperature of 110°C with stirring whila the distilled 

water wa.a• being .removed away. After the termina.tion cf 

c:lia.tillation of water, the react.ion solution was then returned 

to room tamparatu:re. To thca re.action selut.ion was then added 300 

ml cf wa. ter . The resul tinq organic phase was then separa tad. 'I.'he 

organic phase thus separated waa wash•d with sa~uratad aqueous 

solution of sodium bicarbonate, water and saturated brina, and 

then dried ove:r anhyd:rous sodium sulfa~e. The solvent was then 

distilled off to obtain 246 q of 2-methoxy-6-(4-

propylcyclohexa-1-ene-l-yl)naphthalane in the fo:cm of an oily 

crude p.roduet. 

(5-h) SynthQsis of 2-methoxy-G-(trans-4-

propyloyalohexyl)naphthalena 

.. 

The total amount of 2-methoxy-6-{4-propylc:yeloh8xa-l· 

e:nca-l-yl) naphthalene obtained in the process (5-a) was dissolved 

in 1.2 l of ethyl acetat.e. To the solution was then ad.dad. 47 g 

of 5% pe.lladium/c:arbon (h::yd.rou:s) . The reaction mixtu:ra was then 

•ti:r.:red in an aui:oc1ave at a hydrogen p:i::essu.re of 4 kg/r::::m.2 • The 
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reaction mixture was then stirred at room temperature for 5 hours. 

The catalyst was than. removed by· f il tra. t.ion through Celi ta. The 

solvent was then distilled off to obtain 260 q of a trans/cis 

mi.xturQ of 2-methoxy-6-(4-propylcyclohexyl)naphthalene. The 

total a.mount of the product was then dissolved in 1.3 1 of 

N, N-dimethylformamide (DMF) . 'l'o the solution wa2!1 then added 125 

g of potassium t•butoxide. The reaction mixture was then heated 

under ref'lux for 5 hou:rs. '.rhe :reaction solution was then allo1fed 

to cool to room temperature. To-the reaction solution was then 

added 200 ml of water. The reaction solution was then extracted 

twice with 200 ml o:f toluene. The material thus ext.ra.cted e.nd 

the organic phase were together washed with diluted hyd.rochlorio 

acid, .satu.re.ted. aqueous solution of sodiwn bicarbonate, water and 

saturated brine, and then dried over anhydrous sodium sulfate. 

The solvent was distilled off. The reaidue was purified through 

silica qel column chromatography (toluene) , and then 

.recrystallized twice from ethanol to obtain 115 q of 2-. .._ 

mQthoxy-6-(trans-4-propylcyclohexyl)naphthalene in the fo:cm of 

white crystal. 

(5-e) Syntheais of 6-(trans-4-propylcyclohexyl)-2-naphthol 

To the total a:m.ount of 2-methoxy-6-{trans·4-

propylcyclohexyl} naphthalene obtained in tha precess (5-b} were 

added 700 ml of acsatic acid and 700 ml of' a 48% .hydrobromic ac::id. 

The reaction mixtur0 was then heated under reflux for 20 hoi.:n:;e. 
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'!'ha reaction solution was than allowed to cool to room tempe:ratu:r:a. 

To the reaction solution was then added 200 ml of water. The 

:reaction solution was then extracted twice with 400 ml of toluene. 

The matcarial thus extracted and the o:rqanic phase ware together 

washed with water and then with saturated brine, and then 

dehydrated and dried ova:r anhydrous .sodium sulfa.ta. The solvent 

was then distilled off to obtain 109 g of 6-(trans-4-

propylciolohexyl)-2-napht.hol in thQ for:n of white crystal. 

(5-d) Synthesis of l-flucro-6-{trans-4-propylcyclohexyi)-2-

naphthol 

The total amount cf 6-(trans-4-propylcyclohexyl)-2· 

naphthol obtained in the process cs.-cl was dissolved in 500 ml 

of d.icbloromethane. l'o the aolution wa.s then added 7 g of sodium 

trifluoromethanesulfonate. The reaction mixture waa than 

viqorously stirred. To the reactioa solution was then add.Gd 

gradually 86.7 g of N,N 1 -difluoro-2,2 1 -dipyridinium 

bi.stetrafluo:r:oborate. The :reaction mixture was then f~rther 

sti:r:rsd at room temperature for 5 houra. To the reaeti·on solution 

were add.4ild water and then a 10% aqueous solution of sodium 

hydroxide so that: excess fluorinat:inq agent was decomposed. The 

reaction solution was then returned to acidity with diluted 

hydrochloric acid. The resulting orqa.nic phaae was then 

sepa.rated. '!'he .resulting aqueous phase was thQn extracted. with 

100 ml cf anhyd.J;ous sodium .sulrate. The material thus extraetcad 
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and the orqa..n.ic phase ware together washed with water and then 

with satarated brine, and. then dehydrated and dried ove:r sodium 

sul.!a.te. The solvliilnt wam di.stilled off to obtain 131.5 9 of a 

crude e.ryatal which was then purified throuqh silica gel column 

chromatoqraphy (toluene) to obtain 93 q of l-fluoro-6-(trans-

4-proopylcyolohexyl)-2-naphthol in the form of white crystal. 

(5-e) Synthesis of 6-(tranm-4-propyic::yclchexyl)naphthalene-

2-yl tri~luoromethanesulfonate 

The total amount of 1-fluoro-6-{trans-4-propylcyolo 

hexyl)-2-naphthol obtainlii1d .in the process (S-d.) was dissolved in 

450 ml of dichlo:romethane. 'ro the solution was added 55. 3 ml of 

trifluorcmethanesulfonic anhydride to ~ke a suspension which was 

them cooled to a. temperature cf S"C. To thQ suspension was. then 

added dropwise 54 ml cf pyridine wit.~ vigorous stirring. The 

reaction m.ixtura was then further stirred .for l hour. To the 

reaction mixture was then added. 100 ml cf water to terminate the 

reaction. The resul tinq o:rga.nic phasca .was then separated. 'l'he . ... 
resulting aqueous phasa was then extracted with 100 ml of 

dichloromethanlii1. The material thus extracted· and the organic 

phase we.re together wa.ahtiild sequentially with diluted hydrochloric 

acid, saturated aqueous solution o~ .sodium bicarbonate, water and. 

saturated brine, a..nd th•n dehydrated and d:ried over anhydrous 

sodium 9Ulfate. The solvent was di~tilled off to obtain 105 g 

of a crude o:c-yata1 which was then purified through sil~ca ge1 
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column chromatography (hexane) to obtain 96 got 6-(trans-4-

propylcyclohexyl) naphthalanliil-2-yl triflucrcmethanesulfonate in­

the fo:rm of white cryotAl. 

(S-f) Synthesis of l•fluoro·2-(3,4-difluorophenyl)-6-(trans-

4-propylcyclohexyl)naphthalene 

l g of magn.caaium was suspended in 1 ml of THF. 1'o the 

suspension was then added d.ropwise a solution cf 7.9 g of 

3, 4-dif'l"tlo.ro-1-bromobenzene in 32 :ml of TRF at a rate ·auch that 

TBF was qantly refluxed. The reaction mixture wa.s then stirred 

at room t~perature for l hour. Excess magnesimn was than removed 

by filt:ation. 'l'he residue was then added d.ropwise to a solution 

of 10 g of 6-(t%ans-4-propylcyclohexyl)naph~alene-2-yl 

trifluoro.mathan1i5ulfonate obtain.ad in the process (2-liili) and 0. 5 

q of d.ibromobis(t%iphenylphcsphine}nickel (II) in 40 ml of ~BF 

at a temperature of 40°C. The reaction mixture was then stirred 

for 1 hour. To the :ea.ction mixt:ure was then added 50 ml of water. 

The reaction mixture was extracted. with 50 ml of tolu~ne,._ washed 

with water and saturated brine, and than dried ovar anhydrous 

sodium sulfate. The solvent was then distilled. off. The residue 

was pu:::ifiad through !Silica qel c:oltun.n chroma.toq.raphy (hexane) , 

and th.an recrystalli:r:li1d from ethanol to obtain 2 . 6 q of purified 

1-fluoro-2-(3,4-d.ifluorophenyl)-5-(trans-4-

propylcyclohexyl)oaphthalene. {Cr BS N 198.5 !) 
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The following compounds were prepared in the same manner 

as mentioned above. 

l-Fluoro-2-(3,4-difluorophenyl}-6-(trans-4-

ethylcyclohexyl)naphthalene 

l-Fluoro-2-{3,4-difluorophenyl)-6-(trans-4-

butylcyclohexyl)naphthalene 

l-Fluoro-2-(3,4-difluorophenyl)-6-(trans-4-

pentylcy.~lqhexyl)naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-{trans-4-

ethylcyclohexyl)naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-(trans-4-

propylcyclohexyl)naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-(trans-4-

butylcyclohexyl)naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl}-6-(trans-4-

pentylcyclohexyl)naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-(trans-4-ethylcyclohexyl)naph 
... 

thalene 

l-Fluoro-2-(4-fluorophenyl)-6-(trans-4-propylcyclohexyl)nap 

hthalene 

l-Fluoro-2-(4-fluorophenyl)-6-(trans-4-butylcyclohexyl)naph 

thalene 

1-Fluoro-2-{4-fluorophenyl)-6-(trans-4-pentylcyclohexyl}nap 

hthalene 
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l-Fluoro-2-(4-fluorophenyl)-6-(trans-4-hexylcyclohexyl)naph 

thalene 

l-Fluoro-2-(4-fluorophenyl)-6-(trans-4-heptylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(3-fluorophenyl)-6-(trans-4-ethylcyclohexyl)naph 

thalene 

1-Fluoro-2-(3-fluorophenyl)-6-(trans-4-propylcyclohexyl)nap 

hthalene,. 

1-Fluoro-2-{3-fluorophenyl)-6-(trans-4-butylcyclohexyl)naph 

thalene 

l-Fluoro-2-(3-fluorophenyl)-6-(trans-4-pentylcyclohexyl)nap 

hthalene 

l-Fluoro-2-(3-fluorophenyl)-6-(trans-4-hexylcyclohexyl)naph 

thalene 

l-Fluoro-2-(3-fluorophenyl)-6-(trans-4-heptylcyclohexyl)nap 

hthalene 

l-Fluoro-2-(3,5-difluorophenyl)-6-(trans-4-ethylcyclohexyl) 
... 

naphthalene 

1-Fluoro-2-(3,5-difluorophenyl}-6-(trans-4-propylcyclohexy 

l}naphthalene 

1-Fluoro-2-{3,5-difluorophenyl)-6-(trans-4-butylcyclohexyl) 

naphthalene 

1-Fluoro-2-(3,5-difluorophenyl}-6-(trans-4-pentylcyclohexy 

l)naphthalene 
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1-Fluoro-2-(3,5-difluorophenyl)-6-(trans-4-hexylcyclohexyl) 

naphthalene 

1-Fluoro-2-{3,5-difluorophenyl)-6-(trans-4-heptylcyclohexy 

l)naphthalene 

1-Fluoro-2-phenyl-6-(trans-4-ethylcyclohexyl)naphthalene 

l-Fluoro-2-phenyl-6-(trans-4-propylcyclohexyl)naphthalene 

l-Fluoro-2-phenyl-6-(trans-4-butylcyclohexyl)naphthalene 

1-Fluox;.o-2-phenyl-6-(trans-4-pentylcyclohexyl}naphthalene 

l-Fluoro-2-phenyl-6-(trans-4-hexylcyclohexyl)naphthalene 

l-Fluoro-2-phenyl-6-(trans-4-heptylcyclohexyl)naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-(trans-4-ethylcyclohexyl)naph 

thalene 

1-Fluoro-2-(4-chlorophenyl)-6-(trans-4-propylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(4-chlorophenyl}-6-(trans-4-butylcyclohexyl)naph 

thalene 

1-Fluoro-2-(4-chlorophenyl)-6-{trans-4-pentylcyclohexyl}nap 
... 

hthalene 

l-Fluoro-2-(4-chlorophenyl}-6-(trans-4-heA'Ylcyclohexyl)naph 

thalene 

l-Fluoro-2-(4-chlorophenyl)-6-(trans-4-heptylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(trans-4-ethylcycloh 

exyl)naphthalene 
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1-Fluoro-2-{3-fluoro-4-chlorophenyl)-6-(trans-4-propylcyclo 

hexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(trans-4-butylcycloh 

exyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(trans~4-pentylcyclo 

hexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(trans-4-hexylcycloh 

exyl)napjit}:lalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl}-6-(trans-4-heptylcyclo 

hexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(trans-4-ethylcy 

clohexyl)naphthalene 

1-Fluoro-2-{3,5-difluoro-4-chlorophenyl)-6-(trans-4-propylc 

yclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(trans-4-butylcy 

clohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(trans-4-pentylc 
,,_ 

yclohexyl}naphthalene 

l-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(trans-4-hexylcy 

clohexyl}naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(trans-4-heptylc 

yclohexyl)naphthalene 

1-Fluoro-2-{4-trifluoromethoxyphenyl)-6-{trans-4-ethylcyclo 

hexyl)naphthalene 
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l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-{trans-4-propylcycl 

ohexyl}naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(trans-4-butylcyclo 

hexyl)naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(trans-4-pentylcycl 

ohexyl)naphthalene 

1-Fluoro-2-{4-trifluoromethoxyphenyl)-6-(trans-4-hexylcyclo 

hexyl}naphthalene 

1-Fluoro-2-{4-trifluoromethoxyphenyl)-6-{trans-4-heptylcycl 

ohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl}-6-{trans-4-e 

thylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl}-6-(trans-4-p 

ropylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-(trans-4-b 

utylcyclohexyl}naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-(trans-4-p 
... 

entylcyclohexyl}naphthalene 

l-Fluoro-2-{3-fluoro-4-trifluoromethoxyphenyl)-6-(trans-4-h 

exylcyclohexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-{trans-4-h 

eptylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-ethylcyclohexyl)naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-propylcyclohexyl)naphthalene 

l-Fluoro-2-{3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-butylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-pentylcyclohexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-hexyl.cyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-heptylcyclohexyl}naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-(trans-4-ethylcycloh 

exyl)naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl}-6-(trans-4-propylcyclo 

hexyl)naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-(trans-4-butylcycloh 

exyl}naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-(trans-4-pentylcyclo 

·-hexyl}naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl}-6-(trans-4-hexylcycloh 

exyl)naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-(trans-4-heptylcyclo 

hexyl}naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(trans-4-et 

hylcyclohexyl)naphthalene 
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1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(trans-4-pr 

opylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(trans-4-bu 

tylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(trans-4-pe 

ntylcyclohexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(trans-4-he 

xylcyclo.be~l)naphthalene 

l-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-{trans-4-he 

ptylcyclohexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(trans-

4-ethylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenylj-6-{trans-

4-propylcyclohexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(trans-

4-butylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(trans-
... 

4-pentylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(trans-

4-hexylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-{trans-

4-heptylcyclohexyl)naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(trans-4-ethylcycloh 

exyl)naphthalene 
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l-Fluoro-2-(4-trifluoromethylphenyl)-6-{trans-4-propylcyclo 

hexyl)naphthalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-(trans-4-butylcycloh 

exyl)naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(trans-4-pentylcyclo 

hexyl)naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(trans-4-hexylcycloh 

exyl)naphthalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-(trans-4-heptylcyclo 

hexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(trans-4-et 

hylcyclohexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(trans-4-pr 

opylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(trans-4-bu 

tylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-{trans-4-pe 
... 

ntylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(trans-4-he 

xylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(trans-4-he 

ptylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(trans-

4-ethylcyclohexyl}naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(trans-

4-propylcyclohexyl}naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(trans-

4-butylcyclohexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-{trans-

4-pentylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-{trans-

4-hexylcyclohexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(trans 

-4-heptylcyclohexyl)naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(trans-4-ethylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(trans-4-propylcyclohexyl)na 

phthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(trans-4-butylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(4-methoxyphenyl}-6-(trans-4-pentylcyclohexyl)na 
... 

phthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(trans-4-hexylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(trans-4-heptylcyclohexyl)na 

phthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-ethylcyclo 

hexyl)naphthalene 
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1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-propylcycl 

ohexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-butylcyclo 

hexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-pentylcycl 

ohexyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-hexylcyclo 

hexyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-heptylcycl 

ohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-{trans-4-ethylc 

yclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(trans-4-propyl 

cyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(trans-4-butylc 

yclohexyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-{trans-4-pentyl .. 
cyclohexyl}naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(trans-4-hexylc 

yclohexyl)naphthalene 

1-Fluoro-2-{3,5-difluoro-4-methoxyphenyl)-6-(trans-4-heptyl 

cyclohexyl)naphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-(trans-4-ethylcyclohexyl)na 

phthalene 
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l-Fluoro-2-(4-allyloxyphenyl)-6-(trans-4-propylcyclohexyl)n 

aphthalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-{trans-4-butylcyclohexyl)na 

phthalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-(trans-4-pentylcyclohexyl)n 

aphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-{trans-4-hexylcyclohexyl)na 

phthalen.e _ 

1-Fluoro-2-(4-allyloxyphenyl)-6-{trans-4-heptylcyclohexyl)n 

aphthalene 

1-Fluoro-2-(4-methylphenyl)-6-(trans-4-ethylcyclohexyl)naph 

thalene 

1-Fluoro-2-(4-methylphenyl)-6-(trans-4-propylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(4-methylphenyl}-6-(trans-4-butylcyclohexyl)naph 

thalene 

1-Fluoro-2-(4-methylphenyl)-6-(trans-4-pentylcyclohexyl)nap 
... 

hthalene 

1-Fluoro-2-(4-methylphenyl)-6-{trans-4-hexylcyclohexyl)naph 

thalene 

l-Fluoro-2-(4-methylphenyl)-6-(trans-4-heptylcyclohexyl}nap 

hthalene 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(trans-4-ethylcyclohexyl) 

naphthalene 
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1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(trans-4-propylcyclohexy 

l)naphtha.lene 

1-Fluoro-2-[4-(3-butenyl}phanyl]-6-{trans-4-butylcyclohexyl) 

naph thalami 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(trana-,-pentylcyclohexy 

l)naphthalene 

l-Fluoro-2-[4-{3-butenyl)phanyl]-6-(trans-4-hexylcycloha.xyl) 

naph thal·•na 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(trans-4~heptylcyclohexy 

l)naphthalene 

(EXAMPLE 6) S-ynthasis of l-fluoro-2-(3,4-difluorophanyl)-6-

[2-(trans-4-propylcyclchexyl}ethyl]naphthalene 

The p:ocedure of Example 5 ~as followed except that 

trans-4-propylcyclohexane ethanol was used instead of 4-

propyloyalohexanone ·a~d isomerization in the process (5-b) was 

not effected to obtain l-fluoro-2-(3,4-difluorophenyl)-6-[2-

(t.rans-4-propylcyclohexylethyl] naphthalene in the fo:.::m of white 
. ... 

C:t'yl! tal . 

The followinq compounds warlil prepared in the Sl!llnQ manner 

1-Fluoro-2-(3,4-difluorophenyl)-6-[2-(trans-4-

ethylcyclohaxyl)athylJnaphthalene 

l-Fluoro-2-(3,4•difluorophenyl)-G-[2-(trans-4-

butylcyclohexy1)ethyl]naphthalene 
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1-Fluoro-2-(3,4-difluorophenyl)-6-(2-(trans-4-

pentylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(trans-4-

ethylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(trans-4-

propylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(trans-4-

butylcy~lQhexyl)ethylJnaphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(trans-4-

pentylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(trans-4-ethylcyclohexyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-(2-(trans-4-propylcyclohexyl} 

ethyl] naphthalene 

1-Fluoro-2-(4-fluorophenyl}-6-(2-(trans-4-butylcyclohexyl}e 

thyl]naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(trans-4-pentylcyclohexyl) 

"· ethyl] naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-[2-{trans-4-hexylcyclohexyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(trans-4-heptylcyclohexyl) 

ethyl] naphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-[2-(trans-4-ethylcyclohexyl)e 

thyl]naphthalene 
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1-Fluoro-2-(3-fluorophenyl)-6-[2-(trans-4-propylcyclohexyl) 

ethyl] naphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-[2-(trans-4-butylcyclohexyl)e 

thyl]naphthalene 

l-Fluoro-2-{3-fluorophenyl)-6-[2-(trans-4-pentylcyclohexyl) 

ethyl] naphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-[2-(trans-4-hexylcyclohexyl)e 

thyl]nap~t~alene 

1-Fluoro-2-(3-fluorophenyl)-6-[2-(trans-4-heptylcyclohexyl) 

ethyl] naphthalene 

l-Fluoro-2-(3,5-difluorophenyl)-6-[2-(trans-4-ethylcyclohex 

yl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluorophenyl)-6-[2-(trans-4-propylcyclohe 

xyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluorophenyl)-6-[2-(trans-4-butylcyclohex 

yl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-[2-(trans-4-pentylcyclohe 
... 

xyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-[2-(trans-4-hexylcyclohex 

yl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-[2-(trans-4-heptylcyclohe 

xyl)ethyl]naphthalene 

1-Fluoro-2-phenyl-6-[2-(trans-4-ethylcyclohexyl)ethyl]naphth 

alene 
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l-Fluoro-2-phenyl-6-[2-(trans-4-propylcyclohexyl)ethyl]napht 

halene 

l-Fluoro-2-phenyl-6-[2-(trans-4-butylcyclohexyl)ethyl]naphth 

alene 

l-Fluoro-2-phenyl-6-[2-(trans-4-pentylcyclohexyl)ethyl]napht 

halene 

l-Fluoro-2-phenyl-6-[2-(trans-4-hexylcyclohexyl)ethyl]naphth 

alene ... 

l-Fluoro-2-phenyl-6-[2-(trans-4-heptylcyclohexyl)ethyl]napht 

halene 

1-Fluoro-2-(4-chlorophenyl)-6-[2-(trans-4-ethylcyclohexyl)e 

thyl]naphthalene 

l-Fluoro-2-(4-chlorophenyl)-6-[2-(trans-4-propylcyclohe~-yl) 

ethyl] naphthalene 

1-Fluoro-2-(4-chlorophenyl}-6-[2-(trans-4-butylcyclohexyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-[2-{trans-4-pentylcyclohexyl) 
... 

ethyl] naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-[2-(trans-4-hexylcyclohexyl)e 

thyl]naphthalene 

l-Fluoro-2-(4-chlorophenyl)-6-(2-(trans-4-heptylcyclohexyl} 

ethyl] naphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(trans-4-ethylcyc 

lohexyl)ethyl]naphthalene 
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1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(trans-4-propylcy 

clohexyl}ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(trans-4-butylcyc 

lohexyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(trans-4-pentylcy 

clohexyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(trans-4-hexylcyc 

lohexyl)et4yl]naphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(trans-4-heptylcy 

clohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(trans-4-ethy 

lcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(trans-4-prop 

ylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(trans-4-buty 

lcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(trans-4-pent 
,.._ 

ylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(trans-4-hexy 

lcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(2-(trans-4-hept 

ylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(trans-4-ethylcy 

clohexyl)ethyl]naphthalene 
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l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-{trans-4-propylc 

yclohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(2-(trans-4-butylcy 

clohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(trans-4-pentylc 

yclohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl}-6-[2-(trans-4-hexylcy 

clohexylJe~hyl]naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(trans-4-heptylc 

yclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(trans-

4-ethylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-{3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(trans-

4-propylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(trans-

4-butylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(trans-

4-pentylcyclohexyl)ethyl]naphthalene 
.. _ 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(trans-

4-hexylcyclohexyl}ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl}-6-[2-{trans-

4-heptylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-{tr 

ans-4-ethylcyclohexyl}ethyl]naphthalene 
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l-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-(tr 

ans-4-propylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-(tr 

ans-4-butylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-(tr 

ans-4-pentylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-(tr 

ans-4-he,ry+cyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-{tr 

ans-4-heptylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(trans-4-ethylcyc 

lohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(trans-4-propylcy 

clohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-{trans-4-butylcyc 

lohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-{trans-4-pentylcy 
... 

clohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(trans-4-hexylcyc 

lohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-{trans-4-heptylcy 

clohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(trans-4 

-ethylcyclohe>ryl)ethyl]naphthalene 
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1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(trans-4 

-propylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-{3-fluoro-4-difluoromethoxyphenyl)-6-£2-{trans-4 

-butylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(trans-4 

-pentylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-{trans-4 

-hexylcy.,cl~hexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl}-6-[2-(trans-4 

-heptylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluorometho~"YPhenyl)-6-[2-(tra 

ns-4-ethylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-{tra 

ns-4-propylcyclohexyl}ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-{tra 

ns-4-butylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(2-(tra 

ns-4-pentylcyclohexyl)ethyl]naphthalene 
... 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-(tra 

ns-4-hexylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-{tra 

ns-4-heptylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(trans-4-ethylcyc 

lohexyl)ethyl]naphthalene 
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l-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-{trans-4-propylcy 

clohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(trans-4-butylcyc 

lohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(trans-4-pentylcy 

clohexyl)ethyl]naphthalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(trans-4-hexylcyc 

lohexyl~et~yl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(trans-4-heptylcy 

clohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-[2-(trans-4 

-ethylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(2-(trans-4 

-propylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-[2-(trans-4 

-butylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-{3-fluoro-4-trifluoromethylphenyl)-6-[2-(trans-4 
... 

-pentylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-{3-fluoro-4-trifluoromethylphenyl}-6-[2-(trans-4 

-hexylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-{3-fluoro-4-trifluoromethylphenyl)-6-(2-{trans-4 

-heptylcyclohexyl}ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(tra 

ns-4-ethylcyclohexyl)ethyl]naphthalene 
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l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(tra 

ns-4-propylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(tra 

ns-4-:17-Jl,,cyclohexyl) ethyl] naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(tra 

ns-4-pentylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(tra 

ns-4-hex.yl9Yclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(tra 

ns-4-heptylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(trans-4-ethylcyclohexyl) 

ethyl] naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(trans-4-propylcyclohexy 

l)ethyl]naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(trans-4-butylcyclohexyl) 

ethyl] naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(trans-4-pentylcyclohexy 
... 

l)ethyl]naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(trans-4-hexylcyclohexyl) 

ethyl] naphthalene 

l-Fluoro-2-(4-methoxyphenyl)-6-[2-(trans-4-heptylcyclohexy 

l)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(2-(trans-4-ethylcy 

clohexyl}ethyl]naphthalene 
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l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-(trans-4-propylc 

yclohexyl)ethyl]naphthalene 

1-Fluoro-2-{3-fluoro-4-methoxyphenyl)-6-[2-(trans-4-butylcy 

clohexyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-(trans-4-pentylc 

yclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl}-6-[2-(trans-4-hexylcy 

clohexy1Je~hyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-(trans-4-heptylc 

yclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(trans-4-eth 

ylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(2-(trans-4-pro 

pylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(trans-4-but 

ylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(trans-4-pen 
.. 

tylcyclohexyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(trans-4-hex 

ylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(trans-4-hep 

tylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-[2-(trans-4-ethylcyclohexy 

l)ethyl]naphthalene 
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1-Fluoro-2-{4-allyloxyphenyl)-6-(2-(trans-4-propylcyclohexy 

l)ethyl]naphthalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-[2-{trans-4-butylcyclohexy 

l)ethyl]naphthalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-[2-(trans-4-pentylcyclohexy 

l)ethyl]naphthalene 

1-Fluoro-2-(4-allylox:yphenyl)-6-[2-(trans-4-hexylcyclohexy 

l)ethyl]~aP.hthalene 

1-Fluoro-2-(4-allylox:yphenyl)-6-[2-(trans-4-heptylcyclohexy 

l)ethyl]naphthalene 

1-Fluoro-2-(4-methylphenyl)-6-[2-(trans-4-ethylcyclohexyl)e 

thyl}naphthalene 

1-Fluoro-2-{4-methylphenyl)-6-[2-(trans-4-propylcyclohexyl) 

ethyl] naphthalene 

1-Fluoro-2-(4-methylphenyl)-6-[2-(trans-4-butylcyclohexyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-methylphenyl}-6-[2-{trans-4-pentylcyclohexyl) 
... 

ethyl] naphthalene 

1-Fluoro-2-(4-methylphenyl)-6-[2-(trans-4-hexylcyclohexyl}e 

thyl]naphthalene 

l-Fluoro-2-(4-methylphenyl)-6-[2-{trans-4-heptylcyclohexyl) 

ethyl] naphthalene 

l-Fluoro-2-{4-(3-butenyl)phenyl]-6-[2-(trans-4-ethylcyclohex 

yl)ethyl]naphthalene 
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1-Fluoro-2-(4-(3-butenyl}phenyl]-6-[2-(trans-4-propylcyclohe 

xyl)ethyl]naphthalene 

1-Fluoro-2-[4-{3-butenyl)phenyl]-6-[2-(trans-4-butylcyclohex 

yl)ethyl]naphthalene 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-[2-(trans-4-pentylcyclohe 

xyl}ethyl]naphthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(2-(trans-4-hexylcyclohex 

yl)ethylJn~phthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-[2-(trans-4-heptylcyclohe 

xyl}ethyl]naphthalene 

1-Fluoro-2-(3,4-difluorophenyl)-6-[2-(4-ethylphenyl)ethyl] 

naphthalene 

1-Fluoro-2-{3,4-difluorophenyl)-6-(2-(4-butylphenyl)ethyl] 

naphthalene 

1-Fluoro-2-(3,4-difluorophenyl}-6-[2-(4-pentylphenyl)ethyl] 

naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-(2-(4-

ethylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(4-

propylphenyl)ethyl]naphthalene 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(4-

butylphenyl}ethyl]naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-[2-(4-

pentylphenyl)ethyl]naphthalene 

- 200 -

... 



•""°'N"•~·····-- ··-·~---~··•• ••n• •°' ""'""'••"• "•• . --~::.-_-----------··-'·· -_-_ •. -----~.:-::-_· '"""-·:::::::----··-~_--·· ..:::::::....__~~~~_--_····y.:::::::-.:.::.::::.~~:::.:----····-·-···::.:::::::-:· __ . ____ .. _____ ..... --·· -·------ ··----·-·· : .. :. --:-_:·::_~.~-=~ 

.. \ 

, . 

1-Fluoro~2-(4-fluorophenyl)-6-[2-(4-ethylphenyl)ethyl]naphth .. 
alene ·' 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(4-propylphenyl)ethyl]napht 

halene 

l-Fluoro-2-(4-fluorophenyl)-6-[2-(4-butylphenyl)ethyljnaphth 

alene 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(4-pentylphenyl}ethyl]napht 

halene . ., 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(4-hexylphenyl)ethyl]naphth 

alene 

1-Fluoro-2-(4-fluorophenyl)-6-[2-(4-heptylphenyl)ethyl]napht 

halene 

l-Fluoro-2-(3-fluorophenyl)-6-[2-(4-ethylphenyl)ethyl]naphth 

alene 

1-Fluoro-2-(3-fluorophenyl)-6-[2-(4-propylphenyl)ethyl]napht 

halene 

l-Fluoro-2-(3-fluorophenyl)-6-[2-(4-butylphenyl)ethyl]naphth 

alene 

l-Fluoro-2-{3-fluorophenyl)-6-[2-(4-pentylphenyl)ethyl]napht 

halene 

1-Fluoro-2-(3-fluorophenyl)-6-[2-(4-hexylphenyl)ethyl]naphth 

alene 

1-Fluoro-2-{3-fluorophenyl}-6-[2-(4-heptylphenyl)ethyl]napht 

halene 
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l-Fluoro-2-(3,5-difluorophenyl)-6-[2-(4-ethylphenyl)ethyl]na 

phthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-[2-{4-propylphenyl)ethyl]n 

aphthalene 

1-Fluoro-2-(3,5-difluorophenyl)-6-[2-{4-butylphenyl)ethyl]na 

phthalene 

l-Fluoro-2-(3,5-difluorophenyl}-6-[2-(4-pentylphenyl)ethyl]n 

aph thalepe. 

l-Fluoro-2-(3,5-difluorophenyl)-6-[2-(4-hexylphenyl)ethyl]na 

phthalene 

l-Fluoro-2-(3,5-difluorophenyl)-6-[2-{4-heptylphenyl)ethyl]n 

aphthalene 

1-Fluoro-2-phenyl-6-(2-(4-ethylphenyl)ethyl]naphthalene 

1-Fluoro-2-phenyl-6-[2-(4-propylphenyl)ethyl]naphthalene 

l-Fluoro-2-phenyl-6-[2-(4-butylphenyl)ethyl]naphthalene 

l-Fluoro-2-phenyl-6-[2-(4-pentylphenyl)ethyl]naphthalene 

1-Fluoro-2-phenyl-6-[2-(4-hexylphenyl)ethyl]naphthalene 

1-Fluoro-2-phenyl-6-[2-(4-heptylphenyl)ethyl]naphthalene 

l-Fluoro-2-(4-chlorophenyl)-6-[2-(4-ethylphenyl)ethyl]naphth 

alene 

l-Fluoro-2-(4-chlorophenyl}-6-(2-(4-propylphenyl)ethyl]napht 

halene 

1-Fluoro-2-(4-chlorophenyl)-6-[2-(4-butylphenyl)ethyl]naphth 

alene 
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l-Fluoro-2-{4-chlorophenyl)-6-(2-(4-pentylphenyl)ethyl]napht 

halene 

1-Fluoro-2-{4-chlorophenyl)-6-[2-{4-hexylphenyl)ethyl]naphth 

alene 

1-Fluoro-2-{4-chlorophenyl}-6-[2-{4-heptylphenyl)ethyl]napht 

halene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(4-ethylphenyl)et 

hyl] naph.t:h~lene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(4-propylphenyl)e 

thyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(4-butylphenyl)et 

hyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(4-pentylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[2-(4-hexylphenyl)et 

hyl]naphthalene 

1-Fluoro-2-{3-fluoro-4-chlorophenyl)-6-(2-{4-heptylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(4-ethylpheny 

l)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(2-(4-propylphen 

yl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(4-butylpheny 

l)ethyl]naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(4-pentylphen 

yl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(4-hexylpheny 

l)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-[2-(4-heptylphen 

yl)ethyl]naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(4-ethylphenyl)e 

thyl]na~htpalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(4-propylphenyl) 

ethyl] naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(4-butylphenyl}e 

thyl]naphthalene 

l-Fluoro-2-{4-trifluoromethoxyphenyl)-6-[2-(4-pentylphenyl) 

ethyl] naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(4-hexylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[2-(4-heptylphenyl) 

ethyl] naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(4-ethy 

lphenyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(4-prop 

ylphenyl)ethyl]naphthalene 

1-Fluoro-2-{3-fluoro-4-trifluoromethoxyphenyl}-6-[2-(4-buty 

lphenyl)ethyl]naphthalene 
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1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-(4-pent 

ylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[2-{4-hexy 

lphenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl}-6-[2-(4-hept 

ylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-(4-

ethylphe.py~)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(2-(4-

propylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl}-6-[2-(4-

butylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-(4-

pentylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl}-6-[2-(4-

hexylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[2-{4-

heptylphenyl)ethyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(4-ethylphenyl}et 

hyl] naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl}-6-[2-(4-propylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(4-butylphenyl)et 

hyl]naphthalene 
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1-Fluoro-2-(4-difluoromethoxyphenyl)-6-(2-(4-pentylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(4-hexylphenyl)et 

hyl]naphthalene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-[2-(4-heptylphenyl)e 

thyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(4-ethyl 

phenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-{4-propy 

lphenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(4-butyl 

phenyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(4-penty 

lphenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(4-hexyl 

phenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[2-(4-hepty 

lphenyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-{4-e 

thylphenyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl}-6-[2-(4-p 

ropylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-{4-b 

utylphenyl)ethyl]naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-(4-p 

entylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-(4-h 

exylphenyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[2-{4-h 

eptylphenyl)ethyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-{4-ethylphenyl)et 

hyl]naph,t.hq.lene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(4-propylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(2-(4-butylphenyl)et 

hyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(4-pentylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-{4-hexylphenyl)et 

hyl]naphthalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-[2-(4-heptylphenyl)e 

thyl]naphthalene 

l-Fluoro-2-{3-fluoro-4-trifluoromethylphenyl)-6-[2-(4-ethyl 

phenyl) ethyl] naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-[2-(4-propy 

lphenyl)ethyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-[2-(4-butyl 

phenyl) ethyl] naphthalene 
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1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(2-(4-penty 

lphenyl)ethyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-[2-(4-hexyl 

phenyl) ethyl] naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-[2-(4-hepty 

lphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(4-e 

thy lphenyl ). ethyl] naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(4-p 

ropylphenyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl}-6-[2-{4-b 

utylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(4-p 

entylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl}-6-[2-{4-h 

exylphenyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-[2-(4-h 

eptylphenyl)ethyl]naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-{4-ethylphenyl)ethyl]napht 

halene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(4-propylphenyl)ethyl]naph 

thalene 

l-Fluoro-2-{4-methoxyphenyl)-6-[2-{4-butylphenyl)ethyl]napht 

halene 
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1-Fluoro-2-(4-methoxyphenyl)-6-[2-(4-pentylphenyl)ethyl]naph 

thalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(4-hexylphenyl)ethyl]napht 

halene 

1-Fluoro-2-(4-methoxyphenyl)-6-[2-(4-heptylphenyl}ethyl]naph 

thalene 

1-Fluoro-2-{3-fluoro-4-methoxyphenyl)-6-[2-{4-ethylphenyl)e 

thyl]napjltl_;.alene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-(4-propylphenyl) 

ethyl] naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-(4-butylphenyl)e 

thyl]naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-(4-pentylphenyl) 

ethyl] naphthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[2-{4-hexylphenyl)e 

thyl]naphthalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl}-6-(2-(4-heptylphenyl) 

ethyl] naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(4-ethylphen 

yl)ethyl]naphthalene 

1-Fluoro-2-{3,5-difluoro-4-methoxyphenyl)-6-(2-(4-propylphe 

nyl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(4-butylphen 

yl)ethyl]naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(4-pentylphe 

nyl)ethyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-(4-hexylphen 

yl)ethyl]naphthalene 

l-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[2-{4-heptylphe 

nyl}ethyl]naphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-[2-(4-ethylphenyl)ethyl]naph 

thalene .• 

1-Fluoro-2-(4-allyloxyphenyl)-6-[2-(4-propylphenyl)ethyl]nap 

hthalene 

1-Fluoro-2-(4-allyloxyphenyl}-6-[2-{4-butylphenyl)ethyl]naph 

thalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-[2-{4-pentylphenyl)ethyl]nap 

hthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-[2-(4-hexylphenyl)ethyl]naph 

thalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-[2-{4-heptylphenyl)ethyl]nap 

hthalene 

l-Fluoro-2-(4-methylphenyl)-6-[2-(4-ethylphenyl)ethyl]naphth 

alene 

1-Fluoro-2-(4-methylphenyl)-6-[2-(4-propylphenyl)ethyl]napht 

halene 

1-Fluoro-2-{4-methylphenyl)-6-[2-(4-butylphenyl)ethyl]naphth 

alene 
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l-Fluoro-2-(4-methylphenyl}-6-[2-(4-pentylphenyl)ethyl]napht 

halene 

1-Fluoro-2-(4-methylphenyl)-6-(2-{4-hexylphenyl)ethyl]naphth 

alene 

1-Fluoro-2-(4-methylphenyl)-6-[2-{4-heptylphenyl)ethyl]napht 

halene 

1-Fluoro-2-(4-(3-butenyl)phenyl]-6-[2-(4-ethylphenyl)ethyl]n 

aphthalene. 

l-Fluoro-2-(4-(3-butenyl)phenyl]-6-[2-(4-propylphenyl)ethyl] 

naphthalene 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(2-(4-butylphenyl)ethyl]n 

aphthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-[2-(4-pentylphenyl)ethyl] 

naphthalene 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-[2-(4-hexylphenyl)ethyl]n 

aphthalene 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-[2-(4-heptylphenyl)ethyl] 

naphthalene 
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(EXAMPLE 7) Synthasis of l-fluoro-2·(3,4,S-trilluoropheny~}-

6-(4-propylphenyl)naphthalene 

Synthesis of 6-(4-propylphenyl)-2-naphthol 

SO 9 of 6-bromo-2-naphthol and 48 q cf 4-

propylph~nylborie acid (synthesized by reactinq a Griqnard 

.reagent prepared. from. 4-propylbromobenzene with tri.methyl bora. ta, 

and then subjecting the reaction p·:roduct to hydrolysis with 

hydrochloric acid) wex:e dissolved in a. mixture of 200 ml of toluene 

and 100 ml of ethanol.. Tc the solution was then added 200 ml of 

a 2 N aqueou.s solution of potassium aa~bonate. ~o the :reaction 

mixture was then added 2.6 g of 

tet:rakis (triphenylphaphine}pallad.ium (0). The :r:aactionmixture 

was then heated under reflux for G hours. The reaction solution 

was then allowed to cool to room tempe:ature. The resulting 

organic pbasa was then separated. The resulting aqueous phase 

was then extracted with toluene. The material thus extracted and 

the. organic phase were toqethe:r washed sequentially with dilut:.1ad 

hydrochloric acid, water and sa tu.rated brine, and then dehydra tad 

and dried over anhydrous· sodium sulfate. The solvent was then 

distilled off to obtain 47 g of 6- (4-p.ropylphenyl)-2-naphthol .in 

o:rystal f'o.:rm, 

The crystal thus obtained was then processed in the 1um111 

manner as (5-d) and (5-e) to obtain l-fluoro-2-(3,4,5-

trifluoropheny1)-6-(4-propy1phenyl)naphtha1ene in the fox:m of 
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white crystal. 

The following compounds were prepared in the same manner 

as mentioned above. 

l-Fluoro-2-(3,4-difluorophenyl)-6-{4-

ethylphenyl)naphthalene 

1-Fluoro-2-(3,4-difluorophenyl}-6-(4-

propylphenyl)naphthalene 

1-Fluo*o~2-(3,4-difluorophenyl)-6-(4-

butylphenyl)naphthalene 

1-Fluoro-2-(3,4-difluorophenyl)-6-(4-

pentylphenyl}naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-(4-

ethylphenyl)naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-(4-

propylphenyl)naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-(4-

butylphenyl)naphthalene 

1-Fluoro-2-(3,4,5-trifluorophenyl)-6-(4-

pentylphenyl)naphthalene 

1-Fluoro-2-(4-fluorophenyl}-6-{4-ethylphenyl}naphthalene 

1-Fluoro-2-(4-fluorophenyl}-6-(4-propylphenyl)naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-(4-butylphenyl)naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-(4-pentylphenyl)naphthalene 

l-Fluoro-2-{4-fluorophenyl)-6-{4-hexylphenyl)naphthalene 
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1-Fluoro-2-(4-fluorophenyl}-6-(4-heptylphenyl)naphthalene 

l-Fluoro-2-(4-fluorophenyl)-6-[4-(3-butenyl)phenyl]naphthale 

ne 

l-Fluoro-2-(3-fluorophenyl)-6-(4-ethylphenyl)naphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-(4-propylphenyl)naphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-{4-butylphenyl)naphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-(4-pentylphenyl)naphthalene 

1-Fluo:i:;.o-~-(3-fluorophenyl)-6-(4-hexylphenyl)naphthalene 

l-Fluoro-2-(3-fluorophenyl)-6-(4-heptylphenyl)naphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-[4-(3-butenyl)phenyl]naphthale 

ne 

1-Fluoro-2-{3,5-difluorophenyl)-6-(4-ethylphenyl)naphthalen 

e 

1-Fluoro-2-(3,5-difluorophenyl)-6-(4-propylphenyl)naphthale 

ne 

l-Fluoro-2-(3,5-difluorophenyl)-6-{4-butylphenyl)naphthalen 

e 

l-Fluoro-2-(3,5-difluorophenyl)-6-(4-pentylphenyl)naphthale 

ne 

1-Fluoro-2-(3,5-difluorophenyl}-6-(4-hexylphenyl)naphthalen 

e 

l-Fluoro-2-(3,5-difluorophenyl)-6-(4-heptylphenyl)naphthale 

ne 

1-Fluoro-2-(3,5-difluorophenyl)-6-[4-(3-butenyl)phenyl]napht 
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1-Fluoro-2-phenyl-6-(4-ethylphenyl)naphthalene 

1-Fluoro-2-phenyl-6-(4-propylphenyl)naphthalene 

1-Fluoro-2-phenyl-6-(4-butylphenyl)naphthalene 

1-Fluoro-2-phenyl-6-(4-pentylphenyl}naphthalene 

1-Fluoro-2-phenyl-6-(4-hexylphenyl)naphthalene 

1-Fluoro-2-phenyl-6-(4-heptylphenyl)naphthalene 

1-Fluor~-2-phenyl-6-[4-(3-butenyl)phenyl]naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-(4-ethylphenyl)naphthalene 

l-Fluoro-2-(4-chlorophenyl)-6-(4-propylphenyl)naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-(4-butylphenyl)naphthalene 

1-Fluoro-2-{4-chlorophenyl)-6-(4-pentylphenyl)naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-(4-hexylphenyl)naphthalene 

1-Fluoro-2-{4-chlorophenyl)-6-(4-heptylphenyl)naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-[4-(3-butenyl)phenyl]naphthale 

ne 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(4-ethylphenyl}napht 

halene 

1-Fluoro-2-{3-fluoro-4-chlorophenyl)-6-(4-propylphenyl)naph 

thalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl}-6-(4-butylphenyl)napht 

halene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(4-pentylphenyl)naph 

thalene 
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1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-(4-hexylphenyl)napht 

halene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-{4-heptylphenyl}naph 

thalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-[4-(3-butenyl}phenyl] 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(4-ethylphenyl)n 

aphthalene. 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(4-propylphenyl) 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(4-butylphenyl)n 

aphthalene 

1-Fluoro-2-{3,5-difluoro-4-chlorophenyl)-6-(4-pentylphenyl) 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(4-hexylphenyl)n 

aphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-(4-heptylphenyl) 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-chlorophenyl}-6-[4-(3-butenyl)phe 

nyl]naphthalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(4-ethylphenyl}naph 

thalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(4-propylphenyl}nap 

hthalene 
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l-Fluoro-2-{4-trifluoromethoxyphenyl)-6-(4-butylphenyl}naph 

thalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-{4-pentylphenyl)nap 

hthalene 

1-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(4-hexylphenyl)naph 

thalene 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-(4-heptylphenyl)nap 

hthalene. 

l-Fluoro-2-(4-trifluoromethoxyphenyl)-6-[4-(3-butenyl)pheny 

l]naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl}-6-(4-ethylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-(4-propylp 

henyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-(4-butylph 

enyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-{4-pentylp 

henyl)naphthalene 

1-Fluoro-2-{3-fluoro-4-trifluoromethoxyphenyl)-6-(4-hexylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-(4-heptylp 

henyl)naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-[4-(3-buten 

yl)phenyl]naphthalene 
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l-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl}-6-(4-eth 

ylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl}-6-(4-pro 

pylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(4-but 

ylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(4-pen 

tylpheny~)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(4-hex 

ylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(4-hep 

tylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-[4-(3-b 

utenyl)phenyl]naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-{4-ethylphenyl)napht 

halene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-(4-propylphenyl)naph 

thalene 

1-Fluoro-2-{4-difluoromethoxyphenyl)-6-(4-butylphenyl)napht 

halene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-{4-pentylphenyl)naph 

thalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-(4-hexylphenyl)napht 

halene 
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l-Fluoro-2-(4-difluoromethoxyphenyl)-6-(4-heptylphenyl)naph 

thalene 

l-Fluoro-2-(4-difluoromethoxyphenyl)-6-[4-{3-butenyl)phenyl] 

naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(4-ethylphe 

nyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl}-6-(4-propylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(4-hutylphe 

nyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(4-pentylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-(4-hexylphe 

nyl)naphthalene 

1-Fluoro-2-{3-fluoro-4-difluoromethoxyphenyl)-6-(4-heptylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-[4-(3-buteny 

l)phenyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-{4-ethy 

lphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(4-prop 

ylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(4-buty 

lphenyl)naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(4-pent 

ylphenyl}naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(4-hexy 

lphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(4-hept 

ylphenyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-[4-(3-bu 

tenyl)phenyl]naphthalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(4-ethylphenyl)napht 

halene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-{4-propylphenyl)naph 

thalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-{4-butylphenyl)napht 

halene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(4-pentylphenyl)naph 

thalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-(4-hexylphenyl)napht 

hal.ene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-(4-heptylphenyl)naph 

thalene 

1-Fluoro-2-(4-trifluoromethylphenyl)-6-[4-(3-butenyl)phenyl] 

naphthalene 

l-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(4-ethylphe 

nyl)naphthalene 
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1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(4-propylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(4-butylphe 

nyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-{4-pentylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(4-hexylphe 

nyl)naphJ:,hq.lene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-{4-heptylph 

enyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenylphenyl)-6-[4-(3-

butenyl)phenyl]naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(4-ethy 

lphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl}-6-(4-prop 

ylphenyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(4-buty 

lphenyl)naphthalene 

l-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-{4-pent 

ylphenyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(4-hexy 

lphenyl}naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(4-hept 

ylphenyl)naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenylphenyl)-6-[4 

-(3-butenyl)phenyl]naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-(4-ethylphenyl)naphthalene 

1-Fluoro-2-{4-methoxyphenyl)-6-(4-propylphenyl)naphthalene 

l-Fluoro-2-(4-methoxyphenyl)-6-(4-butylphenyl)naphthalene 

l-Fluoro-2-(4-methoxyphenyl)-6-(4-pentylphenyl)naphthalene 

l-Fluoro-2-(4-methoxyphenyl)-6-(4-hexylphenyl)naphthalene 

1-Fluo:c&i-2-(4-methoxyphenyl)-6-(4-heptylphenyl)naphthalene 

1-Fluoro-2-(4-methoxyphenyl)-6-[4-(3-butenyl)phenyl]naphthal 

ene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(4-ethylphenyl)naph 

thalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(4-propylphenyl)nap 

hthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(4-butylphenyl)naph 

thalene 

l-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(4-pentylphenyl)nap 

hthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(4-hexylphenyl)naph 

thalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(4-heptylphenyl}nap 

hthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-[4-(3-butenyl)pheny 

l]naphthalene 
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l-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(4-ethylphenyl) 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(4-propylpheny 

l}naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-{4-butylphenyl) 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl}-6-{4-pentylpheny 

l)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-{4-hexylphenyl) 

naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-(4-heptylpheny 

l)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-[4-(3-butenyl)ph 

enyl]naphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-(4-ethylphenyl)naphthalene 

1-Fluoro-2-{4-allyloxyphenyl}-6-(4-propylphenyl)naphthalene 

l-Fluoro-2-(4-allyloxyphenyl)-6-(4-butylphenyl)naphthalene 

1-Fluoro-2-(4-allyloxyphenyl)-6-(4-pentylphenyl}naphthalene 

1-Fluoro-2-{4-allyloxyphenyl)-6-(4-hexylphenyl)naphthalene 

1-Fluoro-2-{4-allyloxyphenyl)-6-(4-heptylphenyl}naphthalene 

l-Fluoro-2-(4-allyloxyphenyl}-6-[4-(3-butenyl)phenyl]naphtha 

lene 

1-Fluoro-2-{4-methylphenyl)-6-(4-ethylphenyl)naphthalene 

1-Fluoro-2-(4-methylphenyl)-6-{4-propylphenyl)naphthalene 
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1-Fluoro-2-{4-methylphenyl)-6-(4-butylphenyl)naphthalene 

1-Fluoro-2-{4-methylphenyl)-6-(4-pentylphenyl)naphthalene 

1-Fluoro-2-(4-methylphenyl)-6-(4-hexylphenyl)naphthalene 

1-Fluoro-2-(4-methylphenyl)-6-(4-heptylphenyl)naphthalene 

1-Fluoro-2-{4-methylphenyl)-6-[4-(3-butenyl)phenyl]naphthale 

ne 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(4-ethylphenyl)naphthalen 

e ... 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(4-propylphenyl)naphthale 

ne 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(4-butylphenyl)naphthalen 

e 

1-Fluoro-2-[4-(3-butenyl)phenyl)-6-(4-pentylphenyl)naphthale 

ne 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(4-hexylphenyl)naphthalen 

e 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(4-heptylphenyl)naphthale 

ne 

1-Fluoro-2-[4-(3-butenyl)phenyl]-6-(4-(3-butenyl)phenyl]naph 

thalene 
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(EXAMPLE 8) Synthesis of l·fluoro-2-(3,4-difluorophenyl}-6-

(trans-4-vinylcyclohexyl)naphthalene 

The Griqnard reaction of Example S was followed except 

that l, 4-cyclohexadiona monoethylene acetal wa.s used instead of 

4-propylcyc::lohexanone. The reaction. product was then dehydrated. 

with potassium hydrogansulfate instead of p .. toluenesulfonic acid. 

To the toluene solution was then added ethylene glycol. The 

re~ction~mixture waa than haatad under reflux while the 

azeotropically distilled water wais beinr; ciriV'iln out of th• system. 

'rhe reaction solution was allowed to coo°l to :oom tempe~atu:ra, 

washed saquantially with water, saturated aqueous solution of 

sodium bicarbonatca and saturated brin11a, and then dehyd:rated and 

dri~d ever anhydrous sodium sulfate. The solvent waa then 

distilled ·o~f to obtain 4•(6-methoxyn&phthalgna-2-yl)-3· 

oyclohexenone ethylene acetal. The product was d.isaolved in 

toluene, and then subjected to catalytic reduction in the same 

manner aa (2-b) . 'ro the reaction solution was then added formic 

acid. The :r:eaction mixture was heated with stirring, and then 

cool.ed. 'l'o the reaction solution: was then ·added wat&:r. 'rhe 

resulting toluene phase was then washed. The solvent was then 

distilled off. The resulting c:tude ceyste.l was then 

recr,ystalli:ed from ethanol to obtain 4-(6-metho:xy 

naphthalene-2-yl) cyclohexanone in crystal form·. The crystal 

thus obt.ained. wais dis:solved in a. mixture o~ toluene and THF and , 
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then cooled. To the reaction solution was then added a Wittig 

reagent prepared from methoxymethyl triphenylphosphonium bromide 

and potassium t-butoxide. The reaction mixture was then returned 

to room temperature. To the reaction mixture were then added 

water and hexane. Insoluble matters were then removed from the 

resulting hexane phase by filtration. The residue was then washed 

with a mixture of water and methanol. The solvent was then 

distilled. off. The residue was then dissolved in THF. To the 

solution was then added diluted hydrochloric acid. The reaction 

solution was heated under reflux for 1 hour, and then cooled. To 

the reaction solution was then added water. The reaction solution 

was then extracted with ethyl acetate. The solvent was then 

distilled off. The residue was then dissolved in ethanol. To 

the solution was then added a 20% aqueous solution of sodium 

hydroxide. The reaction mixture was then stirred at room 

temperature. To the reaction solution was then added water. The 

reaction solution was extracted with toluene, washed, and then 

dried. The solvent was then distilled off to obtain trans-4-

(6-methoxynaphthalene-2-yl) cyclohexane carbaldehyde in crystal 

form. The crystal thus obtained was dissolved in THF. To the 

reaction solution was then added a Wittig reagent prepared from 

methyltriphenylphosphonium iodide and potassium t-butoxide. 

The reaction mixture was then returned to room temperature. To 

the reaction mixture were then added water and hexane. Insoluble 
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matters were then removed from the resulting hexane phase by 

filtration. The residue was washed with a mixture of water and 

methanol, and then dried. The solvent was then distilled off. 

The residue was then purified through silica gel column 

chromatography (toluene) to obtain 2-(trans-4-

vinylcyclohexyl)-6-methoxynaphthalene in crystal form. The 

crystal was then processed in the same manner as (5-c} , (5-d) and 

(5-e) t<'l.obtain the titled 2-(3,4-difluorophenyl)-6-(trans-4-

vinylcyclohexyl)naphthalene. 

The following compounds were prepared in the same manner 

as mentioned above. 

l-Fluoro-2-(3,4,5-trifluorophenyl)-6-{trans-4-

ethylcyclohexyl)naphthalene 

1-Fluoro-2-(4-fluorophenyl)-6-(trans-4-

vinylcyclohexyl)naphthalene 

1-Fluoro-2-(3-fluorophenyl)-6-{trans-4-vinylcyclohexyl)naph 

thalene 

1-Fluoro-2-{3,5-difluorophenyl)-6-(trans-4-vinylcyclohexyl} 

naphthalene 

1-Fluoro-2-phenyl-6-{trans-4-vinylcyclohexyl)naphthalene 

1-Fluoro-2-(4-chlorophenyl)-6-{trans-4-vinylcyclohexyl)naph 

thalene 

1-Fluoro-2-(3-fluoro-4-chlorophenyl)-6-{trans-4-vinylcycloh 

exyl)naphthalene 
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1-Fluoro-2-(3,5-difluoro-4-chlorophenyl)-6-{trans-4-vinylcy 

clohexyl)naphthalene 

1-Fluoro-2-{4-trifluoromethoxyphenyl)-6-(trans-4-vinylcyclo 

hexyl}naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)-6-(trans-4-v 

inylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-6-(trans 

-4-vinyl.cyclohexyl}naphthalene 

1-Fluoro-2-(4-difluoromethoxyphenyl)-6-(trans-4-vinylcycloh 

exyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl)-6-{trans-4-vi 

nylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl)-6-(trans-

4-vinylcyclohexyl)naphthalene 

l-Fluoro-2-(4-trifluoromethylphenyl)-6-(trans-4-vinylcycloh 

exyl)naphthalene 

1-Fluoro-2-(3-fluoro-4-trifluoromethylphenyl)-6-(trans-4-vi 

nylcyclohexy1)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-trifluoromethylphenyl)-6-(trans-

4-vinylcyclohexyl}naphthalene 

1-Fluoro-2-(4-methoxyphenyl}-6-(trans-4-vinylcyclohexyl)nap 

hthalene 

1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6-(trans-4-vinylcyclo 

hexyl)naphthalene 

- 228 -



.-•-··----•·•'M"OM'"-'"•••-·---·-·=••• 

l•Fluoro-2-(3,5-difluoro-4-methoxyphenyl)-6-{t•ans-4-vinylc 

yclohexyl)naphthalene 

l·Fluo:o-2-(4-allyloxyphenyl)-6-(trans-4-vinylcyclohexyl)na 

phthalene 

1-Fluoro-2-(4-mQthylphenyl)-6-(trans-4-vinylcyclohexyl)naph 

tha.lane 

l-Fluoro-2-[4-(3-butenyl)phenyl]-6-(trans·4-

vinylc:::yclo~e.xyl)naphthalene 

(EXN!PLE 9) Syntheeia of l-fluoro-2-(4-cyanophenyl)-6-

(trans-4-propylcyclQhexyl)naphthalene 

l-Fluoro-2•[4•(4,4-dimethyl-1 1 3-oxazolid.ine-2-

yl)phenyl]-6-(trans-4-propylcyclohexyl)naphthalene (obtained 

in the same manner as (5-f) except that 2-(4-bromophenyl)-

4,4-dimathyl-l,3-oxazolid.ine wao used instead cf 3,4-

difluoro-l-hromobanzene) was dissolved in SO ml of pyridine. To 

the solution was then added dropwise 5.6 q of phosphorus 

oxychloric:le at a temperatu.x:e of 25°C. The reaction mixture wa.s 

then stirrad at a temperature of 110°C for 5 hours. Excesa 

phosphorus oxyehloride was then distilled off under reduced 

pressure. 'I'o 'the residue was then added diluted hyd.r:ochlo.ric Acid. 

The resul. ting a.queoua phase was then extracted. with toluana. The 

ma. terial thus extra.cited and the organic phaaC1 were t.ogather wa..shed 

with water, .saturated aqueous eoluticn of sodium bicarbonate and 
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saturated brine, and then dehydrated and dried over anhydrous 

sodium sulfate. The solvent was then distilled off. The residue 

was purified through silica gel column eh.romatoq.raphy (hexane) , 

and then recrystallized from ethanol to obtain 4. 4 q of tha ti tl•d 

compound. 

'l'he following compo"Unds were prepared in the same manner 

as mantion•d above. 

l-Fluo~-2-(4-cyanophenyl)-6-(trans-4-

ethylcyclohe.xyl)naphthalene 

l-Fluoro-2-(4-cyanophenyl)-6-(trana-4-

butylcyelohexyl)naphthalene 

l-Fluo•o-2-(4-cyanop~enyl)-6-(t.rans-4-

pentylcyclohexyl}naphthalene 

l-Fluoro-2-(4-cyanophenyl)-6-(trans-4-

hexylcyclohexyl)naphthalene 

l-Fluoro-2-(4-cyanophenyl)-G-(trans-4-

heptylcyclohexyl)naphthalene 

(EXAMPLE 10) synthesis of 1-fluoro-2-(3-fluoro-4-

cyanophenyl)-6-(trans-4-propylcyclohexyl)naphthalene 

(10-a) l-Fluoro-2-(3-f1uoro-4-

trifluoro.mathanesulfonyloxyphenyl)-6-(trana-4-

p:opylcyclohexyl)naphthalene 

20 g of l-£1uoro-2-(3-£1uoro-4-hyd.roxyphenyl)-6-
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(trans-4-propylcyclohexyl)naphthalene {obtained in the same 

manner as in {5-f) except that 1-bromo-3-fluoro-4-methoxybenzene 

was used instead of 3,4-difluoro-1-bromobenzene to obtain 1-

fluoro-2- (3-fluoro-4-methoxyphenyl) -6- (trans-4-

propylcyclohexyl)naphthalene which was then demethylated with 

hydrobromic acid) was dissolved in 80 ml of dichloromethane. To 

the solution was then added dropwise 15.8 g of 

trifluois.omethanesulfonic anhydride under cooling with ice. To 

the reaction mixture was then added dropwise 10 ml of pyridine 

in such a manner that the temperature thereof didn't exceed 5°C. 

After the termination of dropwise addition, the reaction mixture 

was stirred at the same temperature for 1 hour. To the reaction 

mixture was then added 20 ml of water to terminate the reaction. 

The resulting organic phase was washed twice with 2 0 ml of water, 

and then dehydrated and dried over anhydrous sodium sulfate. 

Subsequently, the solvent was distilled off. The residue was then 

purified through silica gel column chromatography (hexane) to 

obtain 24.3 g of l-fluoro-2-(3-fluoro-4-

trifluoromethanesulfonyloxyphenyl)-6-(trans-4-

propylcyclohexyl) naphthalene. 

(10-b) Synthesis of 1-fluoro-2-(3-fluoro-4-cyanophenyl)-6-

(trans-4-propylcyclohexyl)naphthalene 

The total amount of 1-fluoro-2-{3-fluoro-4-

trifluoromethanesulfonyloxyphenyl}-6-(trans-4-
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propylc:yc:lohexyl) n.aphthalena obtained. in the p:roces.s (10-a) was 

dissolved in 100 ml of aoetonitrila. To the solution were then 

a.dded l. 2 q of d..ibromokiis (triphenylphosphine) nickel (II), 1 q of 

triphenyl phoaphin.e, O. 25 q of zinc powder and 6. 2 q of potassium 

cyanide. The reaction mixture was then bes.tad to a temperature 

of 80°C with stirring for 16 hours. To tha reaction solution was 

then added 2 0 ml. of wa te:i: to te:rmina ts the :reaction . 'l'he :rasul ting 

organic phase was. washed twice with 20 ml of water, and then 

dehydrated. and dried. over anhydrous sodium sulfatsa. 'the product 

was purified through silica gel column chromatog•apby 

_(hexane/dichlorometha.ne = 6/4), and then recrystallized from 

ethanol ?J obtain 14.6 q cf S-fluoro-6-cyano-2-(trans-4-

propyleyelohexyl)naphthalene. 

The following compound.a ware prepared in the same manner 

as mentioned above. 

5-fluoro-6-cyano-2-(trans-4•ethylcyclohexyl)naphthalene 

5-fluoro-6-cyano-2-(trans-4~butylcyclohexyl}naphthalene 

5-fluoro-6-c:yano-2-(trans-4-pentylcyclohexyl)naphthalanQ 

5-fluoro-6-eyano-2-(trans-4•hexylcyclohexyl)naphthalane 

S-fluoro-6-cyano-2-(trans-4-heptylcyclohe.xyl)naphthalene 
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(EXAMPLE 11) Synthesis of 1-flucro-2-(3,5-difluoro-4-

cyanophenyl)-6-(trans-4-propylcyclohexyl)naphthalene 

10 q of 2-(4-carbamoyl-3,5-difluorophenyl)-6-(trans-

4-propylcyclohaxyl)naphthalene (synthesized by lithioatinq l• 

fluoro-2-(3,5-d.ifluorophenyl)-6-(trans-4-

propylcyclohexyl)naphthalene obtained in Example 5 with butyl 

lithium, blowing- carbon dioxide throuqh the material t.o p?:oduce 

benzoic "acid, reacting the product with thionyl chloride to 

produce ac::::id chloride, and then ~lowing ammonia gas through the 
. 

material) was dissolved in 40 ml of DMr. To the solution wa.s then. 

added 2. S ml of phosphorus oxychloridrit. The reaction mixture was 

then allowed to unde:qo reaction at a tamperature of 25°C for 2 

hours. The reaction solution wa.s then poured into ice water. To 

the reaction solution was then added diluted hydrochloric acid. 

'?he :r:esul ting aqueous phase was t.hen axtracted. with toluene. '?ha 

material thus extracted and the orqanic: phase ware togethe:r washed 

with water, satu:rated aqueous solution of sodium bic::a::bonate and 

saturated brine, and then dehydrated and dried over anhydrous 

sodium sulfate. The residue was purified through silica gel 

column chromatography (haxane/dichlorom.ethane • 6/4), and then 

recrystAllized from ethanol to obtain 7.4 q of l·fluore-2-

(3,S·difluo:ro-4-cyanophenyl)-6-(trans-4-

propylcyclohexyl)naphthalene. 
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The fallowing compounds were prepared in the same manner 

as mentioned above. 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-(trans-4-

ethylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-(trans-4-

butylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-(trans-4-

pentylc~clohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-(trans-4-

hexylcyclohexyl)naphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-(trans-4-

heptylcyclohexyl)naphthalene 

(EXAMPLE 12) Synthesis of 2-(3,4-difluorophenyl)-6-propyl 

naphthalene 

(12-a) Synthesis of 6-(3,4-difluorophenyl)-2-naphthol 

To 25.0 g of 6-bromo-2-naphthol and 22.0 g of 3,4-

difluorophenylboric acid were added 100 ml of toluene, 50 ml of 

ethanol, 50 ml of a 2 N aqueous solution of potassium carbonate 

and 1.3 g of tetrakis{triphenylphosphine)palladiu.m. (0). The 

reaction mixture was heated under reflux for 3 hours. The 

reaction solution was then allowed to cool to room temperature. 

The resulting organic phase was separated, washed with water and 

saturated brine, and then dried over anhydrous sodium sulfate. 
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The solvent was then distilled off. ThQ residue was purified 

through silica gel column chromatography (diehloromethana) to 

obtain 25.3 g of 6-(3,4-difluorophenyl)-2-napht.hol. 

(12-h) Synthesis of 6-(3,4-difluoropheriyl)-2-naphthyl 

trifluoromethanQsulfonate 

7. 6 q of 6- (3, 4-difluorophcanyl) -2-naphthol was dissolved 

in 30 ml of pyridine. The solution was then ccolad to a 

tempa~at~ra· of not hiqber than 10°C with ice. To the· reaction 

solution was then added dropwis.a 10.0 q of 

trifluoromethanasulfonic anhydride at a rate 5ueh that the 

· tam.pera.tu:e thereof was kept at l0°C with stirring. The reaction 

solution was then retu~ned to room ta.mper~tuza. The reaction 

aolution WiUi then stirred fer l hou:r. To the .reaction solution 

was then added 50 ml of water. The reaction solution was ext.raot•cl 

with lOO ml of dichlo:rOl!l.et.hane, washed. with water and saturated 

brine, and then d.ried ever anhydrcu5 sodium sulfate. ~he solvent 

was then distilled off to obtain 11.4 q of 6-(3,4-difluo%o 

phenyl)-2-naphthyl trifluorcmathanasulfanata. 

(12-c) synthesis of 2-(3,4~difluoropbenyl}-6·(1-

propynyl)naphthalene 

11.4 q of 6-(3,4-d.ifluo:ophenyl}-2-naphthyl 

trifluoromethanesulfonate and 60 ml of DMF were dissolved in 20 

ml of triethyla.mine. To the solution were then added 0.4 g of 

tetralcis(tr~phanylphoaphine)palladium (0} and 0.1 s of copper 
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iodide (I) . Methyl acetylene was then introduced into the 

reaction mixture at ordinary tam.parature and pressure. Th~ 

reaction mixture was then stirred for 2 hours. The reaction 

solution was neutralized with a 10% hydrochloric acid, ext:i:-acted 

with 100 m.l of toluene, and. then washed with water and saturated 

brine!. The solvent was then distilled off. The :residue was then 

purified through silica gel column chromatography (hexane) to 

obtain 7~4·g o~ 2-(3,4-difluorophenyl)-6-(1-

propinyl}naphthalane. 

(12-d) Synthesis of 2-(3,4-d.ifluo•ophenyl)-6-

·propylnaphthalene 

7. 4 g of_ 2- {3, 4-difluoroph~nyl) -6- (1-

propynyl) napl:!,thalene was dissolved in SO ml o~ ethyl acetate. To 

the .solution was t.ben added 1. 5 g of 5% palladium c::a:rbon. Hydrogen 

was than i.nt.roduced into thG r&action mixture at.ordinary 

temperatu+e and pressure. The reaction mixture was than stirred 

for 6 hours. The catalyst was then removed by filtration. The 

solvent was then di~tillad off to obtain 7.2 q of 2-(3,4-

difluorophenyl)-6-propylnaphthalene. The product was then 
. . . 

recryata1lized from methanol to obtain 4. 2 q of a purified product. 

(Cr 62. 5 I) 
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(EXAMPLE 13) Synthesis of 2-(3,4,5-trifluorophenyl}-6-

propylnaphthalene 

The p~ocedure of ·Example 12 was followed except that 

3,4,5-trifluorcphenylboric acid wae used instead of 3,4-

d.ifluorophenylborio acid to prapa:a 7 g of 2-(3,4,5-

trifluorophanyl)-6-propyl naphthalans from 7 g of 6-bromo-2-

naphthol. (Cr 50 I) 

fhe· following compounds were p.repared in the aame ma.nn.ar 

as Examples 12 and 13. 

2-(3,4-Difluorophanyl)-6-ethylnaphthalene 

2-(3,4-0ifluorophenyl)-6-butylnaphthalene 

2-(3,4-Difluorophenyl}-6-pantylnaphthalene 

2-(3,4-:0ifluo.rcphanyl}-6•hexylnapht.hale.n.e 

2-(3,4-Difluorophenyl)-6-heptylnaphthalene 

2-(3,4-Difluorophenyl)-6-(3-butenyl)naphthalene 

2-(3,4,5-Trifluorcphenyl)-6-ethylnaphthalene 

2·(3,4,5-Triflucrophenyl)-6-propylnaphthalene 

2-(3,4,S-Trifluorophenyl)-6-butylnaphthalQn& 

2-(3,4,S-Trifluorophenyl)-6-pentylnaphthalene 

2-(3,4,5-Trifluorophenyl)-6-hexylnaphthalane 

2-(3,4,5-~rifluorophenyl)-6-heptylnaphthalene 

2-(3,4,5-Trifluorophenyl)-6-C3~butenyl)naphthalene 

2-(4-Fluorophenyl)-6-ethylnaphthalene 

2-(4-Fluorophenyl)-6-propy1naphth&lene 
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2-(4-Fluorophenyl)-6-butylnaphthalene 

2-(4-Fluorophenyl}-6-pentylnaphthalene 

2-(4-Fluorophenyl)-6-hexylnaphthalene 

2-(4-Fluorophenyl)-6-heptylnaphthalene 

2-{4-Fluorophenyl)-6-(3-butenyl)naphthalene 

2-(3-Fluorophenyl)-6-ethylnaphthalene 

2-(3-Fluorophenyl)-6-propylnaphthalene 

2-(3-liUuorophenyl)-6-butylnaphthalene 

2-(3-Fluorophenyl)-6-pentylnaphthalene 

2-(3-Fluorophenyl)-6-hexylnaphthalene 

2-(3-Fluorophenyl}-6-heptylnaphthalene 

2-(3-Fluorophenyl)-6-(3-butenyl)naphthalene 

2-(3,5-Difluorophenyl)-6-ethylnaphthalene 

2-(3,5-Difluorophenyl)-6-propylnaphthalene 

2-(3,5-Difluorophenyl)-6-butylnaphthalene 

2-(3,5-Difluorophenyl)-6-pentylnaphthalene 

2-(3,5-Difluorophenyl)-6-hexylnaphthalene 

2-(3,5-Difluorophenyl)-6-heptylnaphthalene 

2-(3,5-Difluorophenyl)-6-{3-butenyl)naphthalene 

2-Phenyl-6-ethylnaphthalene 

2-Phenyl-6-propylnaphthalene 

2-Phenyl-6-butylnaphthalene 

2-Phenyl-6-pentylnaphthalene 

2-Phenyl-6-hexylnaphthalene 
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2-Phenyl-6-heptylnaphthalene 

2-Phenyl-6-(3-butenyl)naphthalene 

2-(4-Chlorophenyl)-6-ethylnaphthalene 

2-(4-Chlorophenyl)-6-propylnaphthalene 

2-(4-Chlorophenyl)-6-butylnaphthalene 

2-(4-Chlorophenyl)-6-pentylnaphthalene 

2-(4-Chlorophenyl}-6-hexylnaphthalene 

2-(4-~hlorophenyl)-6-heptylnaphthalene 

2-(4-Chlorophenyl)-6-(3-butenyl)naphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-ethylnaphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-propylnaphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-butylnaphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-pentylnaphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-hexylnaphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-heptylnaphthalene 

2-(3-Fluoro-4-chlorophenyl)-6-(3-butenyl)naphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-ethylnaphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-propylnaphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-butylnaphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-pentylnaphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-hexylnaphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-heptylnaphthalene 

2-(3,5-Difluoro-4-chlorophenyl)-6-(3-butenyl)naphthalene 

2-(4-Trifluoromethoxyphenyl}-6-ethylnaphthalene 
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2-(4-Trifluoromethoxyphenyl)-6-propylnaphthalene 

2-(4-Trifluoromethoxyphenyl)-6-butylnaphthalene 

2-(4-Trifluoromethoxyphenyl)-6-pentylnaphthalene 

2-(4-Trifluoromethoxyphenyl)-6-hexylnaphthalene 

2-(4-Trifluoromethoxyphenyl)-6-heptylnaphthalene 

2-(4-Trifluoromethoxyphenyl)-6-(3-butenyl)naphthalene 

2-(3-Fluoro-4-trifluoromethoxyphenyl)-6-ethylnaphthalene 

2-(3-F~uoro-4-trifluoromethoxyphenyl)-6-propylnaphthalene 

2-(3-Fluoro-4-trifluoromethoxyphenyl)-6-butylnaphthalene 

2-(3-Fluoro-4-trifluoromethoxyphenyl)-6-pentylnaphthalene 

2-{3-Fluoro-4-trifluoromethoxyphenyl)-6-hexylnaphthalene 

2-(3-Fluoro-4-trifluoromethoxyphenyl)-6-heptylnaphthalene 

2-(3-Fluoro-4-trifluoromethoxyphenyl)-6-(3-butenyl)naphtha 

lene 

2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-ethylnaphthale 

ne 

2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-propylnaphthal 

ene 

2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-butylnaphthale 

ne 

2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-pentylnaphthal 

ene 

2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-hexylnaphthale 

ne 
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2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-heptylnaphthal 

ene 

2-(3,5-Difluoro-4-trifluoromethoxyphenyl)-6-(3-butenyl)nap 

hthalene 

2-(4-Difluoromethoxyphenyl)-6-ethylnaphthalene 

2-(4-Difluoromethoxyphenyl)-6-propylnaphthalene 

2-{4-Difluoromethoxyphenyl)-6-butylnaphthalene 

2-(4-n.ifluoromethoxyphenyl)-6-pentylnaphthalene 

2-(4-Difluoromethoxyphenyl)-6-hexylnaphthalene 

2-(4-Difluoromethoxyphenyl)-6-heptylnaphthalene 

2-(4-Difluoromethoxyphenyl)-6-(3-butenyl)naphthalene 

2-(3-Fluoro-4-difluoromethoxyphenyl)-6-ethylnaphthalene 

2-(3-Fluoro-4-difluoromethoxyphenyl}-6-propylnaphthalene 

2-(3-Fluoro-4-difluoromethoxyphenyl)-6-butylnaphthalene 

2-{3-Fluoro-4-difluoromethoxyphenyl)-6-pentylnaphthalene 

2-(3-Fluoro-4-difluoromethoxyphenyl)-6-hexylnaphthalene 

2-(3-Fluoro-4-difluoromethoxyphenyl)-6-heptylnaphthalene 

2-{3-Fluoro-4-difluoromethoxyphenyl}-6-{3-butenyl)naphthal 

ene 

2-(3,5-Difluoro-4-difluoromethoxyphenyl)-6-ethylnaphthalen 

e 

2-(3,5-Difluoro-4-difluoromethoxyphenyl}-6-propylnaphthale 

ne 

2-(3,5-Difluoro-4-difluoromethoxyphenyl)-6-butylnaphthalen 
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e 

2-(3,5-Difluoro-4-difluoromethoxyphenyl)-6-pentylnaphthale 

ne 

2-(3,5-Difluoro-4-difluoromethoxyphenyl)-6-hexylnaphthalen 

e 

2-(3,5-Difluoro-4-difluoromethoxyphenyl)-6-heptylnaphthale 

ne 

2-(3,~-Difluoro-4-difluoromethoxyphenyl)-6-(3-butenyl}naph 

thalene 

ne 

2-[4-(3,4-Difluorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-(3,4-Difluorophenyl)phenylJ-6-propylnaphthalene 

2-(4-(3,4-Difluorophenyl)phenyl]-6-butylnaphthalene 

2-[4-(3,4-Difluorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-(3,4-Difluorophenyl)phenyl]-6-hexylnaphthalene 

2-(4-(3,4-Difluorophenyl)phenyl]-6-heptylnaphthalene 

2-[4-(3,4-Difluorophenyl)phenyl)-6-(3-butenyl}naphthalene 

2-[4-(3,4,5-Trifluorophenyl)phenyl]-6-ethylnaphthalene 

2-(4-(3,4,5-Trifluorophenyl)phenyl]-6-propylnaphthalene 

2-[4-{3,4,5-Trifluorophenyl)phenyl]-6-butylnaphthalene 

2-[4-(3,4,5-Trifluorophenyl}phenyl]-6-pentylnaphthalene 

2-[4-{3,4,5-Trifluorophenyl)phenyl]-6-hexylnaphthalene 

2-[4-(3,4,5-Trifluorophenyl)phenyl]-6-heptylnaphthalene 

2-[4-(3,4,5-Trifluorophenyl)phenyl]-6-(3-butenyl)naphthale 
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2-[4-{4-Fluorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-(4-Fluorophenyl)phenyl]-6-propylnaphthalene 

2-[4-{4-Fluorophenyl)phenyl]-6-butylnaphthalene 

2-[4-(4-Fluorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-{4-Fluorophenyl)phenyl]-6-hexylnaphthalene 

2-[4-{4-Fluorophenyl)phenyl]-6-heptylnaphthalene 

2-(4-(4-Fluorophenyl)phenyl]-6-(3-butenyl)naphthalene 

2-[4-,3-Fluorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-(3-Fluorophenyl)phenyl]-6-propylnaphthalene 

2-[4-(3-Fluorophenyl)phenyl]-6-butylnaphthalene 

2-[4-{3-Fluorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-{3-Fluorophenyl)phenyl]-6-hexylnaphthalene 

2-(4-(3-Fluorophenyl)phenylJ-6-heptylnaphthalene 

2-[4-(3-Fluorophenyl)phenylJ-6-(3-butenyl)naphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-propylnaphthalene 

2-(4-(3,5-Difluorophenyl)phenyl]-6-butylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-hexylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-heptylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-(3-butenyl)naphthalene 

2-[4-{3,5-Difluorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-propylnaphthalene 

2-(4-(3,5-Difluorophenyl)phenyl]-6-butylnaphthalene 
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2-[4-(3,5-Difluorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-(3,5-Difluorophenyl)phenyl]-6-hexylnaphthalene 

2-(4-(3,5-Difluorophenyl)phenyl]-6-heptylnaphthalene 

2-[4-(3,5-Difluorophenyl}phenyl]-6-(3-butenyl)naphthalene 

2-[4-{4-Chlorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-{4-Chlorophenyl)phenyl]-6-propylnaphthalene 

2-[4-(4-Chlorophenyl)phenyl]-6-butylnaphthalene 

2-[4-44-Chlorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-(4-Chlorophenyl)phenyl]-6-hexylnaphthalene 

2-(4-(4-Chlorophenyl)phenyl]-6-heptylnaphthalene 

2-[4-(4-Chlorophenyl)phenyl]-6-(3-butenyl)naphthalene 

2-(4-(3-Fluoro-4-chlorophenyl)phenyl]-6-ethylnaphthalene 

2-[4-(3-Fluoro-4-chlorophenyl)phenyl]-6-propylnaphthalene 

2-[4-{3-Fluoro-4-chlorophenyl)phenyl]-6-butylnaphthalene 

2-[4-(3-Fluoro-4-chlorophenyl)phenyl]-6-pentylnaphthalene 

2-[4-(3-Fluoro-4-chlorophenyl)phenyl]-6-hexylnaphthalene 

2-[4-{3-Fluoro-4-chlorophenyl)phenyl]-6-heptylnaphthalene 

2-(4-(3-Fluoro-4-chlorophenyl)phenyl]-6-(3-butenyl}naphtha 

lene 

2-[4-(3,5-Difluoro-4-chlorophenyl)phenyl]-6-ethylnaphthale 

ne 

2-[4-(3,5-Difluoro-4-chlorophenyl}phenyl]-6-propylnaphthal 

ene 

2-[4-{3,5-Difluoro-4-chlorophenyl)phenyl]-6-butylnaphthale 
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ne 

2-(4-(3,5-Difluoro-4-chlorophenyl)phenyl]-6-pentylnaphthal 

ene 

2-[4-(3,5-Difluoro-4-chlorophenyl)phenyl]-6-hexylnaphthale 

ne 

2-[4-(3,5-Difluoro-4-chlorophenyl)phenyl]-6-heptylnaphthal 

ene 

2-[4-t~,5-Difluoro-4-chlorophenyl)phenyl]-6-(3-butenyl)nap 

hthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-ethylnaphthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-propylnaphthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-butylnaphthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-pentylnaphthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-hexylnaphthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-heptylnaphthalene 

2-[4-(4-Trifluoromethoxyphenyl)phenyl]-6-(3-butenyl)naphth 

alene 

2-[4-(3-Fluoro-4-trifluoromethoxyphenyl)phenyl]-6-ethylnap 

hthalene 

2-(4-(3-Fluoro-4-trifluoromethoxyphenyl)phenyl]-6-propylna 

phthalene 

2-[4-{3-Fluoro-4-trifluoromethoxyphenyl)phenyl]-6-butylnap 

hthalene 

2-[4-{3-Fluoro-4-trifluoromethoxyphenyl)phenyl]-6-pentylna 
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phthalene 

2-[4-(3-Fluoro-4-trifluoromethoxyphenyl)phenyl]-6-hexylnap 

hthalene 

2-[4-(3-Fluoro-4-trifluoromethoxyphenyl)phenyl)-6-heptylna 

phthalene 

2-[4-(3-Fluoro-4-trifluoromethoxyphenyl)phenyl]-6-(3-buten 

yl)naphthalene 

2-[4-,3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl]-6-ethy 

lnaphthalene 

2-(4-(3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl]-6-prop 

ylnaphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethoxyphenyl}phenyl]-6-buty 

lnaphthalene 

2-[4-{3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl]-6-pent 

ylnaphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl]-6-hexy 

lnaphthalene 

2-(4-(3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl]-6-hept 

ylnaphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl]-6-(3-b 

utenyl)naphthalene 

2-[4-(4-Difluoromethoxyphenyl)phenyl]-6-ethylnaphthalene 

2-(4-(4-Difluoromethoxyphenyl)phenyl]-6-propylnaphthalene 

2-[4-(4-Difluoromethoxyphenyl)phenyl]-6-butylnaphthalene 
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2-[4-(4-Difluoromethoxyphenyl)phenyl]-6-pentylnaphthalene 

2-[4-(4-Difluoromethoxyphenyl)phenyl]-6-hexylnaphthalene 

2-[4-(4-Difluoromethoxyphenyl)phenyl]-6-heptylnaphthalene 

2-[4-{4-Difluoromethoxyphenyl}phenyl]-6-(3-butenyl)naphtha 

lene 

2-[4-(3-Fluoro-4-difluoromethoxyphenyl)phenyl]-6-ethylnaph 

thalene 

2-[4-f~-Fluoro-4-difluoromethoxyphenyl)phenyl]-6-propylnap 

hthalene 

2-£4-(3-Fluoro-4-difluoromethoxyphenyl)phenyl]-6-butylnaph 

thalene 

2-(4-(3-Fluoro-4-difluoromethoxyphenyl)phenyl]-6-pentylnap 

hthalene 

2-(4-(3-Fluoro-4-difluoromethoxyphenyl)phenyl]-6-hexylnaph 

thalene 

2-[4-(3-Fluoro-4-difluoromethoxyphenyl)phenyl]-6-heptylnap 

hthalene 

2-[4-{3-Fluoro-4-difluoromethoxyphenyl)phenyl)-6-{3-huteny 

l)naphthalene 

2-(4-(3,5-Difluoro-4-difluoromethoxyphenyl)phenyl]-6-ethyl 

naphthalene 

2-[4-(3,5-Difluoro-4-difluoromethoxyphenyl)phenyl]-6-propy 

lnaphthalene 

2-(4-(3,5-Difluoro-4-difluoromethoxyphenyl)phenyl]-6-butyl 
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naphthalene 

2-[4-(3,5-Difluoro-4-difluoromethoxyphenyl)phenyl]-6-penty 

lnaphthalene 

2-[4-(3,5-Difluoro-4-difluoromethoxyphenyl)phenyl]-6-hexyl 

naphthalene 

2-[4-(3,5-Difluoro-4-difluoromethoxyphenyl)phenyl]-6-hepty 

lnaphthalene 

2- [ 4-'3 ,.5-Difluoro-4-difluoromethoxyphenyl) phenyl] -6- (3-bu 

tenyl)naphthalene 

2-[4-(4-Trifluoromethylphenyl)phenylJ-6-ethylnaphthalene 

2-[4-(4-Trifluoromethylphenyl}phenyl]-6-propylnaphthalene 

2-[4-(4-Trifluoromethylphenyl)phenyl]-6-butylnaphthalene 

2-[4-(4-Trifluoromethylphenyl)phenyl]-6-pentylnaphthalene 

2-(4-(4-Trifluoromethylphenyl)phenylJ-6-hexylnaphthalene 

2-[4-(4-Trifluoromethylphenyl)phenyl]-6-heptylnaphthalene 

2-[4-(4-Trifluoromethylphenyl)phenyl]-6-(3-butenyl)naphtha 

lene 

2-(4-(3-Fluoro-4-trifluoromethylphenyl)phenyl]-6-ethylnaph 

thalene 

2-[4-(3-Fluoro-4-trifluoromethylphenyl)phenyl)-6-propylnap 

hthalene 

2-[4-(3-Fluoro-4-trifluoromethylphenyl)phenyl]-6-butylnaph 

thalene 

2-(4-{3-Fluoro-4-trifluoromethylphenyl)phenyl]-6-pentylnap 
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hthalene 

2-[4-(3-Fluoro-4-trifluoromethylphenyl)phenyl]-6-hexylnaph 

thalene 

2-[4-(3-Fluoro-4-trifluoromethylphenyl)phenyl]-6-heptylnap 

hthalene 

2-[4-(3-Fluoro-4-trifluoromethylphenylphenyl)phenyl]-6-(3-

butenyl)naphthalene 

2-[4-'3,S-Difluoro-4-trifluoromethylphenyl)phenyl]-6-ethyl 

naphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethylphenyl)phenyl]-6-propy 

lnaphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethylphenyl)phenyl]-6-butyl 

naphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethylphenyl)phenyl]-6-penty 

lnaphthalene 

2-[4-(3,5-Difluoro-4-trifluoromethylphenyl)phenyl]-6-hexyl 

naphthalene 

2-[4-(3,5-Difluoro-4-trif1uoromethylphenyl}phenyl]-6-hepty 

lnaphthalene 

2-(4-(3,5-Difluoro-4-trifluoromethylphenylphenyl)phenyl]-6 

-{3-butenyl)naphthalene 

2-(4-(4-Methoxyphenyl)phenyl]-6-ethylnaphthalene 

2-(4-(4-Methoxyphenyl)phenyl]-6-propylnaphthalene 

2-[4-(4-Methoxyphenyl)phenyl]-6-butylnaphthalene 
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2-[4-(4-Methoxyphenyl)phenyl]-6-pentylnaphthalene 

2-[4-(4-Methoxyphenyl)phenyl]-6-hexylnaphthalene 

2-[4-(4-Methoxyphenyl)phenyl]-6-heptylnaphthalene 

2-(4-(4-Methoxyphenyl)phenyl]-6-(3-butenyl)naphthalene 

2-(4-(3-Fluoro-4-methoxyphenyl)phenyl]-6-ethylnaphthalene 

2-(4-(3-Fluoro-4-methoxyphenyl)phenyl]-6-propylnaphthalene 

2-[4-(3-Fluoro-4-methoxyphenyl)phenyl]-6-butylnaphthalene 

2-[4-"3-Fluoro-4-methoxyphenyl)phenyl]-6-pentylnaphthalene 

2-[4-(3-Fluoro-4-methoxyphenyl)phenyl]-6-hexylnaphthalene 

2-[4-{3-Fluoro-4-methoxyphenyl)phenyl]-6-heptylnaphthalene 

2-[4-(3-Fluoro-4-methoxyphenyl)phenyl]-6-{3-butenyl)naphth 

alene 

2-(4-(3,5-Difluoro-4-methoxyphenyl)phenyl]-6-ethylnaphthal 

ene 

2-[4-(3,5-Difluoro-4-methoxyphenyl}phenyl]-6-propylnaphtha 

lene 

2-(4-(3,5-Difluoro-4-methoxyphenyl)phenyl]-6-butylnaphthal 

ene 

2-[4-(3,5-Difluoro-4-methoxyphenyl)phenyl]-6-pentylnaphtha 

lene 

2-[4-(3,5-Difluoro-4-methoxyphenyl)phenyl]-6-hexylnaphthal 

ene 

2-(4-{3,5-Difluoro-4-methoxyphenyl)phenyl]-6-heptylnaphtha 

lene 
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2-[4-(3,5-Difluoro-4-methoxyphenyl)phenyl]-6-{3-butenyl)na 

phthalene 

2-[4-{4-Allyloxyphenyl)phenyl]-6-ethylnaphthalene 

2-(4-(4-Allyloxyphenyl)phenyl]-6-propylnaphthalene 

2-[4-{4-Allyloxyphenyl)phenyl]-6-butylnaphthalene 

2-[4-(4-Allyloxyphenyl)phenyl]-6-pentylnaphthalene 

2-[4-(4-Allyloxyphenyl)phenyl]-6-hexylnaphthalene 

2-[4-~4~Allyloxyphenyl)phenylJ-6-heptylnaphthalene 

2-[4-(4-Allyloxyphenyl)phenyl]-6-(3-butenyl)naphthalene 

2-[4-(4-Methylphenyl)phenyl]-6-ethylnaphthalene 

2-[4-(4-Methylphenyl)phenylJ-6-propylnaphthalene 

2-[4-(4-Methylphenyl)phenyl]-6-butylnaphthalene 

2-[4-(4-Methylphenyl)phenylJ-6-pentylnaphthalene 

2-[4-{4-Methylphenyl)phenyl]-6-hexylnaphthalene 

2-(4-(4-Methylphenyl)phenyl]-6-heptylnaphthalene 

2-(4-(4-Methylphenyl)phenyl]-6-(3-butenyl)naphthalene 

2-[4-[4-(3-Butenyl)phenyl]phenylJ-6-ethylnaphthalene 

2-[4-[4-(3-Butenyl)phenyl]phenyl]-6-propylnaphthalene 

2-[4-[4-(3-Butenyl)phenyl]phenylJ-6-butylnaphthalene 

2-[4-[4-(3-Butenyl)phenyl]phenyl]-6-pentylnaphthalene 

2-(4-[4-(3-Butenyl)phenyl]phenylJ-6-hexylnaphthalene 

2-[4-[4-{3-Butenyl)phenyl]phenyl]-6-heptylnaphthalene 

2-[4-[4-(3-Butenyl)phenyl]phenyl]-6-(3-butenyl)naphthalene 

2-[3-Fluoro-4-(3,4-difluorophenyl)phenyl]-6-ethylnaphthale 
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ne 

2-[3-Fluoro-4-(3,4-difluorophenyl)phenyl]-6-propylnaphthal 

ene 

2-[3-Fluoro-4-{3,4-difluorophenyl)phenyl]-6-butylnaphthale 

ne 

2-[3-Fluoro-4-(3,4-difluorophenyl)phenyl]-6-pentylnaphthal 

ene 

2-[3-JUuoro-4-(3,4-difluorophenyl)phenyl]-6-hexylnaphthale 

ne 

2-(3-Fluoro-4-(3,4-difluorophenyl)phenyl]-6-heptylnaphthal 

ene 

2-[3-Fluoro-4-{3,4-difluorophenyl}phenyl]-6-(3-butenyl)nap 

hthalene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-ethylnaphth 

alene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-propylnapht 

halene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-butylnaphth 

alene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-pentylnapht 

halene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl)-6-hexylnaphth 

alene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-heptylnapht 
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halene 

2-[3-Fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-(3-butenyl) 

naphthalene 

2-[3-Fluoro-4-(4-fluorophenyl)phenyl)-6-ethylnaphthalene 

2-[3-Fluoro-4-(4-fluorophenyl)phenyl]-6-propylnaphthalene 

2-[3-Fluoro-4-(4-fluorophenyl}phenyl]-6-butylnaphthalene 

2-[3-Fluoro-4-(4-fluorophenyl)phenyl]-6-pentylnaphthalene 

2-[3-ilupro-4-(4-fluorophenyl)phenylj-6-hexylnaphthalene 

2-[3-Fluoro-4-(4-fluorophenyl)phenyl]-6-heptylnaphthalene 

2-[3-Fluoro-4-(4-fluorophenyl)phenyl]-6-(3-butenyl)naphtha 

lene 

2-[3-Fluoro-4-(3-fluorophenyl)phenyl]-6-ethylnaphthalene 

2-[3-Fluoro-4-(3-fluorophenyl}phenyl]-6-propylnaphthalene 

2-[3-Fluoro-4-(3-fluorophenyl)phenylJ-6-butylnaphthalene 

2-[3-Fluoro-4-(3-fluorophenyl)phenyl]-6-pentylnaphthalene 

2-[3-Fluoro-4-(3-fluorophenyl)phenyl]-6-hexylnaphthalene 

2-[3-Fluoro-4-{3-fluorophenyl)phenyl]-6-heptylnaphthalene 

2-[3-Fluoro-4-(3-fluorophenyl)phenyl]-6-(3-butenyl)naphtha 

lene 

2-[3-Fluoro-4-(3,5-Difluorophenyl)phenyl]-6-ethylnaphthale 

ne 

2-[3-Fluoro-4-(3,5-difluorophenyl)phenylJ-6-propylnaphthal 

ene 

2-[3-Fluoro-4-(3,5-difluorophenyl)phenyl]-6-butylnaphthale 
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ne 

2-[3-Fluoro-4-(3,5-difluorophenyl)phenyl]-6-pentylnaphthal 

ene 

2-[3-Fluoro-4-(3,5-difluorophenyl)phenyl]-6-hexylnaphthale 

ne 

2-[3-Fluoro-4-{3,5-difluorophenyl)phenyl)-6-heptylnaphthal 

ene 

2- [3-Jl:lu.oro-4- (3, 5-difluorophenyl)phenyl] -6- (3-butenyl) nap 

hthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenylJ-6-ethylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-propylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl}phenyl]-6-butylnaphthalene 

2··[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-pentylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-hexylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-heptylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenylJ-6-(3-butenyl)naphtha 

lene 

2-(3-Fluoro-4-(4-chlorophenyl)phenyl]-6-ethylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-propylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-butylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-pentylnaphthalene 

2-(3-Fluoro-4-(4-chlorophenyl)phenyl]-6-hexylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenylJ-6-heptylnaphthalene 

2-[3-Fluoro-4-(4-chlorophenyl)phenyl]-6-(3-butenyl}naphtha 
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lene 

2-[3-Fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-ethylnaph 

thalene 

2-[3-Fluoro-4-{3-fluoro-4-chlorophenyl)phenyl]-6-propylnap 

hthalene 

2-(3-Fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-butylnaph 

thalene 

2-[3-&luoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-pentylnap 

hthalene 

2-[3-Fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-hexylnaph 

thalene 

2-[3-Fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-heptylnap 

hthalene 

2-[3-Fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-(3-buteny 

!)naphthalene 

2-[3-Fluoro-4-{3,5-difluoro-4-chlorophenyl)phenyl]-6-ethyl 

naphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-propy 

lnaphthalene 

2-(3-Fluoro-4-(3,5-difluoro-4-chlorophenyl}phenyl]-6-butyl 

naphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-penty 

lnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-hexyl 
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naphthalene 

2-(3-Fluoro-4-(3,5-difluoro-4-chlorophenyl}phenyl]-6-hepty 

lnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-chlorophenyl}phenyl]-6-(3-bu 

tenyl)naphthalene 

2-[3-Fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-ethylnap 

hthalene 

2-[3-~luoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-propylna 

phthalene 

2-[3-Fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-butylnap 

hthalene 

2-[3-Fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-pentylna 

phthalene 

2-[3-Fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-hexylnap 

hthalene 

2-[3-Fluoro-4-{4-trifluoromethoxyphenyl)phenyl]-6-heptylna 

phthalene 

2-[3-Fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-(3-buten 

yl)naphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6 

-ethylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6 

-propylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6 
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-butylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6 

-pentylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6 

-hexylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl}phenyl]-6 

-heptylnaphthalene 

2-[3-~luoro-4-{3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6 

-(3-butenyl)naphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-ethylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl}pheny 

l]-6-propylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny 

lJ-6-butylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-pentylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-hexylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-heptylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny 

lJ-6-(3-butenyl)naphthalene 

2-[3-Fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-ethylnaph 
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thalene 

2-[3-Fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-propylnap 

hthalene 

2-[3-Fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-butylnaph 

thalene 

2-[3-Fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-pentylnap 

hthalene 

2-[3-~lupro-4-(4-difluoromethoxyphenyl)phenyl]-6-hexylnaph 

thalene 

2-[3-Fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-heptylnap 

hthalene 

2-(3-Fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-(3-buteny 

l)naphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenylJ-6-

ethylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

propylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

butylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl}phenyl]-6-

pentylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

hexylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-
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heptylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-

(3-butenyl)naphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

l]-6-ethylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

l]-6-propylnaphthalene 

2-[3-~luoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

l]-6-butylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

l]-6-pentylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

1]-6-hexylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

l]-6-heptylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)pheny 

l]-6-(3-butenyl)naphthalene 

2-[3-Fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-ethylnaph 

thalene 

2-[3-Fluoro-4-(4-trifluoromethylphenyl)phenylJ-6-propylnap 

hthalene 

2-[3-Fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-butylnaph 

thalene 

2-[3-Fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-pentylnap 
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hthalene 

2-[3-Fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-hexylnaph 

thalene 

2-[3-Fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-heptylnap 

hthalene 

2-[3-Fluoro-4-{4-trifluoromethylphenyl)phenyl]-6-{3-buteny 

l)naphthalene 

2-[3-llluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

ethylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

propylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

butylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

pentylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

hexylnaphthalene 

2-[3-Fluoro-4-{3-fluoro-4-trifluoromethylphenyl)phenyl]-6-

heptylnaphthalene 

2-[3-Fluoro-4-(3-fluoro-4-trifluoromethylphenylphenyl)phen 

yl]-6-(3-butenyl)naphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)pheny 

1]-6-ethylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)pheny 

- 260 -



.... ----------------::cc··-····--·-···---···~·------~-

l]-6-propylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)pheny 

l]-6-butylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)pheny 

l]-6-pentylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethylphenyl}pheny 

lJ-6-hexylnaphthalene 

2- [3-E:lu.oro-4- {3, 5-difluoro-4-trifluoromethylphenyl) pheny 

l]-6-heptylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-trifluoromethylphenylphenyl) 

phenyl)-6-(3-butenyl)naphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenyl]-6-ethylnaphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenyl]-6-propylnaphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenyl]-6-butylnaphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenyl]-6-pentylnaphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenyl]-6-hexylnaphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenylJ-6-heptylnaphthalene 

2-[3-Fluoro-4-(4-methoxyphenyl)phenyl]-6-(3-butenyl)naphth 

alene 

2-[3-Fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-ethylnap 

hthalene 

2-[3-Fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-propylna 

phthalene 

2-[3-Fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl)-6-butylnap 
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hthalene 

2-[3-Fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-pentylna 

phthalene 

2-[3-Fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-hexylnap 

hthalene 

2-[3-Fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-heptylna 

phthalene 

2-[3-~lu~ro-4-(3-fluoro-4-methoxyphenyl}phenyl]-6-(3-buten 

yl}naphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-ethy 

lnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-prop 

ylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-buty 

lnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-pent 

ylnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-hexy 

lnaphthalene 

2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-hept 

ylnaphthalene 

2-(3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-(3-b 

utenyl}naphthalene 

2-[3-Fluoro-4-{4-allyloxyphenyl)phenyl]-6-ethylnaphthalene 
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e 

e 

e 

2-[3-Fluoro-4-(4-allyloxyphenyl)phenyl]-6-propylnaphthalen 

2-[3-Fluoro-4-(4-allyloxyphenyl)phenylJ-6-butylnaphthalene 

2-(3-Fluoro-4-{4-allyloxyphenyl)phenyl]-6-pentylnaphthalen 

2-[3-Fluoro-4-(4-allyloxyphenyl)phenylJ-6-hexylnaphthalene 

2-[3-Fluoro-4-(4-allyloxyphenyl)phenyl]-6-heptylnaphthalen 

... 

2-[3-Fluoro-4-(4-allyloxyphenyl}phenyl]-6-(3-butenyl)napht 

halene 

2-[3-Fluoro-4-(4-methylphenyl)phenyl]-6-ethylnaphthalene 

2-[3-Fluoro-4-(4-methylphenyl}phenylJ-6-propylnaphthalene 

2-£3-Fluoro-4-{4-methylphenyl)phenyl]-6-butylnaphthalene 

2-[3-Fluoro-4-(4-methylphenyl)phenylJ-6-pentylnaphthalene 

2-[3-Fluoro-4-(4-methylphenyl)phenyl]-6-hexylnaphthalene 

2-[3-Fluoro-4-{4-methylphenyl)phenyl]-6-heptylnaphthalene 

2-[3-Fluoro-4-{4-methylphenyl)phenyl]-6-(3-butenyl)naphtha 

lene 

2-[3-Fluoro-4-[4-{3-butenyl)phenyl]phenyl]-6-ethylnaphthal 

ene 

2-[3-Fluoro-4-[4-{3-butenyl)phenyl]phenyl]-6-propylnaphtha 

lene 

2-[3-Fluoro-4-[4-{3-butenyl)phenyl]phenyl]-6-butylnaphthal 

ene 
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2-[3-Fluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-pentylnaphtha 

lene 

2-[3-Fluoro-4-(4-(3-butenyl)phenyl]phenyl]-6-hexylnaphthal 

ene 

2-[3-Fluoro-4-[4-{3-butenyl)phenyl]phenyl]-6-heptylnaphtha 

lene 

2-[3-Fluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-(3-butenyl)na 

ph thaler.i.e . 

2-(3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-ethylnapht 

halene 

2-[3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-propylnaph 

thalene 

2-[3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-butylnapht 

halene 

2-[3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-pentylnaph 

thalene 

2-[3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-hexylnapht 

halene 

2-[3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-heptylnaph 

thalene 

2-[3,5-Difluoro-4-(3,4-difluorophenyl)phenyl]-6-(3-buteny 

l)naphthalene 

2-[3,5-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-ethylna 

phthalene 
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2-(3,5-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-propyln 

aphthalene 

2-[3,5-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-butylna 

phthalene 

2-[3,5-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-pentyln 

aphthalene 

2-(3,5-Difluoro-4-{3,4,5-trifluorophenyl)phenyl]-6-hexylna 

phthalen~ . 

2-[3,5-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-heptyln 

aphthalene 

2-[3,5-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-(3-bute 

nyl}naphthalene 

2-[3,5-Difluoro-4-(4-fluorophenyl)phenyl]-6-ethylnaphthale 

ne 

2-[3,5-Difluoro-4-(4-fluorophenyl)phenyl]-6-propylnaphthal 

ene 

2-(3,5-Difluoro-4-(4-fluorophenyl)phenyll-6-butylnaphthale 

ne 

2-(3,5-Difluoro-4-(4-fluorophenyl)phenyl]-6-pentylnaphthal 

ene 

2-[3,5-Difluoro-4-{4-fluorophenyl)phenylJ-6-hexylnaphthale 

ne 

2-[3,5-Difluoro-4-(4-fluorophenyl)phenyl]-6-heptylnaphthal 

ene 

- 265 -



··=~-·--··----~---··-- ........ --:-: :· -----·-"·--:- ·-·--·--.... ·-•·::o·"'"·. 

2-[3,5-Difluoro-4-(4-fluorophenyl)phenyl]-6-(3-butenyl)nap 

hthalene 

2-[3,5-Difluoro-4-(3-fluorophenyl)phenyl]-6-ethylnaphthale 

ne 

2-(3,5-Difluoro-4-(3-fluorophenyl}phenyl]-6-propylnaphthal 

ene 

2-(3,5-Difluoro-4-(3-fluorophenyl)phenyl]-6-butylnaphthale 

ne .... 

2-[3,5-Difluoro-4-(3-fluorophenyl)phenyl]-6-pen~ylnaphthal 

ene 

2-[3,5-Difluoro-4-(3-fluorophenyl)phenyl]-6-hexylnaphthale 

ne 

2-[3,5-Difluoro-4-(3-fluorophenyl)phenyl]-6-heptylnaphthal 

ene 

2-[3,5-Difluoro-4-(3-fluorophenyl)phenylJ-6-(3-butenyl)nap 

hthalene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-ethylnapht 

halene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-propylnaph 

thalene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-butylnapht 

halene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl)-6-pentylnaph 

thalene 
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2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-hexylnapht 

halene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-heptylnaph 

thalene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenylJ-6-(3-buteny 

l)naphthalene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-ethylnapht 

halene ... 

2-[3,5-Difluoro-4-(3,5-difluorophenyl}phenyl]-6-propylnaph 

thalene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-butylnapht 

halene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-pentylnaph 

thalene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-hexylnapht 

halene 

2-[3,5-Difluoro-4-(3,5-difluorophenyl)phenyl]-6-heptylnaph 

thalene 

2-(3,5-Difluoro-4-{3,5-difluorophenyl)phenyl]-6-(3-buteny 

l)naphthalene 

2-[3,5-Difluoro-4-(4-chlorophenyl)phenyl]-6-ethylnaphthale 

ne 

2-(3,5-Difluoro-4-(4-chlorophenyl)phenyl]-6-propylnaphthal 

ene 
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2-[3,5-Difluoro-4-(4-chlorophenyl)phenyl]-6-butylnaphthale 

ne 

2-[3,5-Difluoro-4-{4-chlorophenyl)phenyl]-6-pentylnaphthal 

ene 

2-[3,5-Difluoro-4-(4-chlorophenyl)phenyl]-6-hexylnaphthale 

ne 

2-[3,5-Difluoro-4-(4-chlorophenyl)phenyl]-6-heptylnaphthal 

ene -.. 
2-[3,5-Difluoro-4-(4-chlorophenyl)phenyl]-6-(3-butenyl)nap 

hthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-ethyl 

naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-propy 

lnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-chlorophenyl}phenyl]-6-butyl 

naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-penty 

lnaphthalene 

2-(3,5-Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-hexyl 

naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-hepty 

lnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-(3-bu 

tenyl)naphthalene 
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2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-e 

thylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-p 

ropylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-b 

utylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-p 

entylnappt~alene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-h 

exylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-h 

eptylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-

(3-butenyl)naphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-ethy 

lnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenylJ-6-prop 

yln.aphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-buty 

lnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenylJ-6-pent 

ylnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-hexy 

lnaphthalene 
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2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-hept 

ylnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethoxyphenyl)phenylj-6-(3-b 

utenyl)naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoxyphenyl}pheny 

l]-6-ethylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-pro~y~naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-butylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-pentylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoA"YPhenyl)pheny 

l]-6-hexylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)pheny 

lJ-6-heptylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)pheny 

l]-6-(3-butenyl)naphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-ethylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl}p 

henyl]-6-propylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-butylnaphthalene 
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2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-pentylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-hexylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)p 

henyl]-6-heptylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethoxyphenyl)p 

henyl]-~-(~-butenyl)naphthalene 

2-[3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-ethyl 

naphthalene 

2-[3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-propy 

lnaphthalene 

2-[3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-butyl 

naphthalene 

2-£3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenylJ-6-penty 

lnaphthalene 

2-[3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenylJ-6-hexyl 

naphthalene 

2-[3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-hepty 

lnaphthalene 

2-[3,5-Difluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-(3-bu 

tenyl)naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl)pheny 

l]-6-ethylnaphthalene 
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2-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl)pheny 

l]-6-propylnaphthalene 

2-(3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl}pheny 

l]-6-butylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl)pheny 

l]-6-pentylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl)pheny 

lJ-6-hexyl~aphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl}pheny 

l]-6-heptylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl)pheny 

l]-6-(3-butenyl)naphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-ethylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-propylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-butylnaphthalene 

2-(3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enylJ-6-pentylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-hexylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enyl]-6-heptylnaphthalene 
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2-(3,5-Difluoro-4-(3,5-difluoro-4-difluoromethoxyphenyl)ph 

enylJ-6-(3-butenyl)naphthalene 

2-(3,5-Difluoro-4-{4-trifluoromethylphenyl)phenyl]-6-ethyl 

naphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl]-6-propy 

lnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl]-6-butyl 

naphtha1.f;an~ 

2-[3,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl]-6-penty 

lnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl]-6-hexyl 

naphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl]-6-hepty 

lnaphthalene 

2-[3,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl]-6-(3-bu 

tenyl)naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenyl)pheny 

l]-6-ethylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenyl)pheny 

l]-6-propylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenyl)pheny 

1]-6-butylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenyl)pheny 

l]-6-pentylnaphthalene 
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2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenyl}pheny 

l]-6-hexylnaphthalene 

2-(3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenyl)pheny 

l]-6-heptylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-trifluoromethylphenylphenyl) 

phenyl]-6-(3-butenyl)naphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)ph 

enyl]-6-~t~ylnaphthalene 

2-£3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)ph 

enyl]-6-propylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)ph 

enyl]-6-butylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)ph 

enyl]-6-pentylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)ph 

enyl)-6-hexylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-trifluoromethylphenyl)ph 

enyl]-6-heptylnaphthalene 

2-[3,5-Difluoro-4-{3,5-difluoro-4-trifluoromethylphenylphe 

nyl)phenyl]-6-(3-butenyl)naphthalene 

2-[3,5-Difluoro-4-(4-methoxyphenyl)phenyl]-6-ethylnaphthal 

ene 

2-(3,5-Difluoro-4-(4-methoxyphenyl)phenyl]-6-propylnaphtha 

lene 
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2-(3,5-Difluoro-4-(4-methoxyphenyl)phenyl]-6-butylnaphthal 

ene 

2-[3,5-Difluoro-4-(4-methoxyphenyl)phenyl]-6-pentylnaphtha 

lene 

2-[3,5-Difluoro-4-(4-methoxyphenyl)phenyl]-6-hexylnaphthal 

ene 

2-[3,5-Difluoro-4-(4-methoxyphenyl)phenyl]-6-heptylnaphtha 

lene .. 
2-[3,5-Difluoro-4-{4-methoxyphenyl)phenyl]-6-(3-butenyl)na 

phthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-ethy 

!naphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-methoxyphenyl)phenyl)-6-prop 

ylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-methoxyphenyl)phenylJ-6-buty 

lnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-pent 

ylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-hexy 

lnaphthalene 

2-(3,5-Difluoro-4-{3-fluoro-4-methoxyphenyl)phenyl]-6-hept 

ylnaphthalene 

2-[3,5-Difluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-(3-b 

utenyl)naphthalene 
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2-[3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-

ethylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-

propylnaphthalene 

2-(3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-

butylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-

pentylnq,ph~halene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-

hexylnaphthalene 

2-[3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenylJ-6-

heptylnaphthalene 

2-(3,5-Difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-

{3-butenyl)naphthalene 

2-[3,5-Difluoro-4-(4-allyloxyphenyl)phenyl]-6-ethylnaphtha 

lene 

2-[3,5-Difluoro-4-(4-allyloxyphenyl)phenyl]-6-propylnaphth 

alene 

2-[3,5-Difluoro-4-(4-allyloxyphenyl)phenyl]-6-butylnaphtha 

lene 

2-[3,5-Difluoro-4-(4-allyloxyphenyl)phenylJ-6-pentylnaphth 

alene 

2-[3,5-Difluoro-4-(4-allyloxyphenyl)phenyl]-6-hexylnaphtha 

lene 
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2-[3,5-Difluoro-4-(4-allyloxyphenyl)phenyl]-6-heptylnaphth 

alene 

2-[3,5-Difluoro-4-(4-allyloxyphenyl}phenyl]-6-(3-butenyl)n 

aphthalene 

2-[3,5-Difluoro-4-(4-methylphenyl)phenyl]-6-ethylnaphthale 

ne 

2-[3,5-Difluoro-4-(4-methylphenyl)phenyl]-6-propylnaphthal 

ene ... 

2-[3,5-Difluoro-4-(4-methylphenyl)phenyl]-6-butylnaphthale 

ne 

2-[3,5-Difluoro-4-(4-methylphenyl}phenyl]-6-pentylnaphthal 

ene 

2-(3,5-Difluoro-4-(4-methylphenyl)phenyl]-6-hexylnaphthale 

ne 

2-[3,5-Difluoro-4-(4-methylphenyl)phenyl]-6-heptylnaphthal 

ene 

2-[3,5-Difluoro-4-(4-methylphenyl)phenyl]-6-(3-butenyl)nap 

hthalene 

2-[3,5-Difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-ethylnaph 

thalene 

2-[3,5-Difluoro-4-(4-(3-butenyl)phenyl]phenyl]-6-propylnap 

hthalene 

2-[3,5-Difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-butylnaph 

thalene 
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2-[3,S·Oifluoro-4-[4-{3-hutenyl)phenylJphenyl]-6-pentylnap 

hthalana 

2·[3,5-Difluoro-4-[4-(3•butenyl)phanyl]phenyl]-6-hexylnaph 

tha.lene 

2-[3,5-Difluoro-4-(4-(3-hutenyl)phenylJphenylJ-6-heptylnap 

hthalene 

2-[3,5-Difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-(3-butsny 

l)naphthalene 

. 
(EXAMPLE 14) Synthesis of 6-fluoro·2-(trans-4-

propylcyolohaxyl)naphthalene 

3. 38 q ot 6-fluoro-2-brcmc;inapht.halane (synthesized by 

converting 6-bromo-2-napht~ylamine to a c:liazoniwn salt of 

tatra.fluoroboric acid, and then subjecting the d.iazonium salt to 

thermal dec:icmposition) was dissolved in 30 ml of tetrahyd.:cofura.n 

(TBF), and thran cooled to a temperature of -40°C under a nitrogen 

atmosphere. To the reaction solution was than added. d.ropwiae lO 

ml of n-huty1 lithium (1. 5 M hexane solution) in :S minutes. Tha 

reaction mixture was then further stirred. The reaction solution 

was then retu:rned to room tempera tu.re. To the reaction solution 

was then added dropwise a solution of 2.20 q of 4-

propylcyclchmxanone in 10 ml of '.rS:F in S :minutes. The reaction 

mixture was then stirred for 1 hour. To the reaeticn solution 

wca:ra then added wate: and a small amount of diluted hydrochloric 
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acid.. The reaction solution was extracted with 50 ml of toluene, 

w&shed with water and then with saturated brine, and then 

dahydra tad and d::ied over anhydrous sod.i um sulfate. To the 

residue was then added 300 mg of p-toluanesulfonic acid 

monohydrate. The reaction mixtu:r• wa.s then hciated undar reflux 

while the azeotropically distilled water was being driven out of 

thr;a system for 2 hours. The reaction solution was allowed to cool, 

washed sequentially with water, saturated aqueous aoluticn of 

sodium bic&rbonate, water and saturated brine, and then 

dehydrated and dried over anhydrous sodium sulfate. The solvent 

was distilled off to obtain~ crude crystal which was then pu:z:ified. 

through silica gal column cbromatogra.phy (hexane) to obtain 2 . l 

q o:f 6•fluo:ro-2- (4-p:ropyl~·clohexenyl) naphthalene in the fo:z::m of 

white crystal. The total amount of 6-fluoro-2-(4-

propylcyclohexenyl) naphthalene was dissolvliild in 20 ml of ethyl 

ac::etatca. Tc the solution was then added 200 mg of 5% palladium 

carbon . The raaoti.on mixture was then s tir~ed. at a hydrogen 

pressu:ra oj! 4 atm for 5 hours. The catalyst waa then rQS!loved by 

filtration through Calite. The solvent was than distilled o~f 

to obtain 2 .1 q of 6-fluoro-2- (4-propyleyc::lohe~l) naphthalene in 

the form of crude product (cis/t:rans mixture). The crude product 

was than dissolved in 20 ml of N ,N-dimathylfo:nna.mide (I'l?:G'). To 

the reaction mixture was then added 400 mg of potassium t-hutox.ide. 

The reaction mixture was then stirred at a temperature of from 
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40°C to 50°C for 1 hour. To the reaction mixture were then added 

hexane and water. The reaction mixture was then treated with 

diluted hy~.ochloric acid to become weakly acidic. The resulting 

hexane phase was then separated. The resulting aqueous phase was 

then extracted with hexane. The material thus extracted and the 

hexane phase were together washed with water and saturated brine. 

The solvent was then distilled off. The residue was purified 

through li~ica gel column chromatography (hexane), and then 

recrystallized twice from ethanol to obtain 0.75 g of 6-

fluoro-2-(trans-4-propylcyclohexyl)naphthalene in the form of 

white crystal. 

(EXAMPLE 15) Synthesis of 5,6-difluoro-2-(trans-4-

pentylcyclohexyl)naphthalene 

The procedure of Example 14 was followed except that 

5,6-difluoro-2-bromonaphthalene (synthesized by converting 6-

bromo-1-fluoro-2-naphthylamine to a diazonium salt of 

tetrafluoroboric acid, and then subjecting the diazonium salt to 

thermal decomposition) was used instead of 6-fluoro-2-

bromonaphthalene and 4-pentylcyclohexanone was used instead of 

4-propylcyclohexanone to obtain 5,6-difluoro-2-(trans-4-

pentylcyclohexyl)naphthalene. 

The following compounds were prepared in the same manner 

as mentioned above. 
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6-Fluoro-2-(trans-4-pentylcyclohexyl)naphthalene 

6-Fluoro-2-(trans-4-heptylcyclohexyl)naphthalene 

6-Fluoro-2-(trans-4-methoxymethylcyclohexyl)naphthalene 

5,6-Difluoro-2-(trans-4-propylcyclohexyl}naphthalene 

5,6-Difluoro-2-(trans-4-heptylcyclohexyl)naphthalene 

5,6,7-Trifluoro-2-(trans-4-propylcyclohexyl)naphthalene 

5,6,7-Trifluoro-2-(trans-4-pentylcyclohexyl)naphthalene 

5,6,7-~fi~luoro-2-(trans-4-heptylcyclohexyl)naphthalene 

6-Fluoro-2-{trans-4'-ethylbicyclohexane-trans-4-

yl)naphthalene 

6-Fluoro-2-(trans-4'-propylbicyclohexane-trans-4-

yl)naphthalene 

6-Fluoro-2-(trans-4'-butylbicyclohexane-trans-4-

yl}naphthalene 

6-Fluoro-2-(trans-4'-pentylbicyclohexane-trans-4-

yl)naphthalene 

5,6-Difluoro-2-(trans-4'-ethylbicyclohexane-trans-4-

yl)naphthalene 

5,6-Difluoro-2-{trans-4'-propylbicyclohexane-trans-4-

yl)naphthalene 

5,6-Difluoro-2-(trans-4'-butylbicyclohexane-trans-4-

yl)naphthalene 

5,6-Difluoro-2-(trans-4'-pentylbicyclohexane-trans-4-

yl)naphthalene 
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5,6,7-Trifluoro-2-(trans-4'-ethylbicyclohexane-trans-4-

yl)naphthalene 

5,6,7-Trifluoro-2-(trans-4'-propylbicyclohexane-trans-4-

yl)naphthalene 

5,6,7-Trifluoro-2-(trans-4'-butylbicyclohexane-trans-4-

yl)naphthalene 

5,6,7-Trifluoro-2-{trans-4'-pentylbicyclohexane-trans-4-

yl}napht_haf.ene 

4,5,6,7-Tetrafluoro-2-(trans-4'-ethylbicyclohexane-trans-4-

yl)naphthalene 

4,5,6,7-Tetrafluoro-2-(trans-4'-propylbicyclohexane-trans-

4-yl)naphthalene 

4,5,6,7-Tetrafluoro-2-{trans-4'-butylbicyclohexane-trans-4-

yl)naphthalene 

4,5,6,7-Tetrafluoro-2-(trans-4'-pentylbicyclohexane-trans-

4-yl)naphthalene 

6-Fluoro-2-[trans-4-[2-(trans-4-

ethylcyclohexyl)ethyl]cyclohexyl]naphthalene 

6-Fluoro-2-[trans-4-(2-(trans-4-

propylcyclohexyl}ethyl]cyclohexyl]naphthalene 

6-Fluoro-2-[trans-4-[2-(trans-4-

butylcyclohexyl)ethyl]cyclohexyl]naphthalene 

6-Fluoro-2-[trans-4-[2-{trans-4-

pentylcyclohexyl)ethyl]cyclohexylJnaphthalene 
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5,6-Difluoro-2-[trans-4-[2-(trans-4-

ethylcyclohexyl)ethyl]cyclohexyl]naphthalene 

5,6-Difluoro-2-[trans-4-[2-(trans-4-

propylcyclohexyl)ethyl]cyclohexyl]naphthalene 

5,6-Difluoro-2-[trans-4-[2-(trans-4-

butylcyclohexyl)ethyl]cyclohexyl]naphthalene 

5,6-Difluoro-2-[trans-4-[2-(trans-4-

pentyl~c~ohexyl)ethyl]cyclohexyl]naphthalene 

5,6,7-Trifluoro-2-[trans-4-[2-(trans-4-

ethylcyclohexyl)ethyl]cyclohexyl]naphthalene 

5,6,7-Trifluoro-2-[trans-4-[2-(trans-4-

propylcyclohexyl)ethyl]cyclohexyl]naphthalene 

5,6,7-Trifluoro-2-[trans-4-[2-(trans-4-

butylcyclohexyl)ethyl]cyclohexyl]naphthalene 

5,6,7-Trifluoro-2-[trans-4-[2-(trans-4-

pentylcyclohexyl)ethyl]cyclohexyl]naphthalene 

{EXAMPLE 16) Synthesis of 5,6-difluoro-2-(2-(trans-4-

propylcyclohexyl)ethyl]naphthalene 

The procedure of Example 14 was followed except that 

5,6-difluoro-2-bromonaphthalene was used instead of 6-fluoro-

2-bromonaphthalene, 4-propylcyclohexaneethanal was used instead 

of 4-propylcyclohexanone and isomerization with potassium t­

butoxide was not effected to obtain 5,6-difluoro-2-[2-(trans-
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4-propylcyclohexyl)ethyl]naphthalene. 

The following compounds were prepared in the same manner 

as mentioned above. 

5,6-Difluoro-2-[2-(trans-4-

pentylcyclohexyl)ethyl]naphthalene 

5,6-Difluoro-2-(2-(trans-4-

heptylcx.cl?hexyl)ethyl]naphthalene 

6-Fluoro-2-[2-{trans-4-propylcyclohexyl)ethyl]naphthalene 

6-Fluoro-2-[2-(trans-4-pentylcyclohexyl)ethyl]naphthalene 

6-Fluoro-2-[2-(trans-4-heptylcyclohexyl)ethyl]naphthalene 

5,6,7-Trifluoro-2-[2-(trans-4-

propylcyclohexyl)ethyl]naphthalene 

5,6,7-Trifluoro-2-[2-{trans-4-

pentylcyclohexyl)ethyl]naphthalene 

5,6,7-Trifluoro-2-[2-(trans-4-

heptylcyclohexyl)ethyl]naphthalene 

6-Fluoro-2-[2-(trans-4'-ethylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

6-Fluoro-2-[2-(trans-4'-propylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

6-Fluoro-2-[2-(trans-4'-butylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

6-Fluoro-2-[2-(trans-4 1 -pentylbicyclohexane-trans-4-
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yl)ethyl]naphthalene 

5,6-Difluoro-2-[2-(trans-4'-ethylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

5,6-Difluoro-2-[2-(trans-4'-propylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

5,6-Difluoro-2-[2-(trans-4'-butylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

5,6-Difl~oro-2-[2-(trans-4'-pentylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

5,6,7-Trifluoro-2-[2-(trans-4'-ethylbicyclohexane-trans-4-

yl)ethylJnaphthalene 

5,6,7-Trifluoro-2-[2-(trans-4'-propylbicyclohexane-trans-4-

yl} ethyl] naphthalene ( I - 5) 

5,6,7-Trifluoro-2-[2-(trans-4'-butylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

5,6,7-Trifluoro-2-[2-(trans-4'-pentylbicyclohexane-trans-4-

yl)ethyl]naphthalene 

6-Fluoro-2-[2-[4-(trans-4-

propylcyclohexyl)phenyl]ethyl]naphthalene 

6-Fluoro-2-[2-[4-(trans-4-

pentylcyclohexyl)phenyl]ethyl]naphthalene 

5,6-Difluoro-2-[2-[4-(trans-4-

propylcyclohexyl)phenyl]ethyl]naphthalene 

5,6-Difluoro-2-[2-[4-(trans-4-
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pentylcyclohaxyl)phenyl]ethyl]naphthalenQ 

5,6,7-Trifluoro-2-[2-[4-(trans-4-

propylcyclohaxyl)phenyl]ethyl]naphthalene 

5,6,7-T:ifluoro-2-[2-[4-{trans-4-

pentylcyclohexyl)phenyl]athylJnaphthalene 

6-Fluo:o-2-[2-(2-6-difluoro-4-(trans-4-

propylc.yclohexyl)phenyl]ethyl]naphthalane 

6-Fluoro-2-[2-[2·6-difluorc-4-(trans-4-

pentylcyclohexyl)phanyl]et.hyl]naphthalene 

5,6-Difluoro-2-[2-{2-6-difluoro-4-(trans-4• 

propylcyclohexyl)phenyl]ethyl]naphthalene 

5,6-Difluoro-2-[2-[2-6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl)ethyllnaphthalene 

5,S,7-Trifluoro-2-[2-[2-6-difluoro-4-(trans-4-

propy1cyclohexyl)phenyl3ethylJnaphtha1ane 

5,6,7-Trifluoro-2-[2-(2-6-difluoro-4-(trans-4-

pentylcyelohexyl)phenyl]ethyl]naphthalene 

(EXAMPtE 17) Synthesis of S,6-difluoro-2-(trans-4'­

vinylbicyclohexana-t:•ns-4-yl)naphthal~ne 

The procedure of Example 14 was fol1awed except that 

5,6-difluoro-2-b:om.onaphthalene was used instead of 6-fluo~o-

2-~ro.monaphthalene and bicyclohexane-4,4 1
-

dionemcnoethyleneaceta.l was used instead of 4-

propylcyolohexanone. The foregoing procedure was followed by 
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deacetalation with formic acid to obtain trans-4 1 -(S,6-

difluoronaphthyl)bicyclohexane-4-one. Separately, a Wittig 

reagent was prepared from methoxymethyltriphenylphosphonium 

chloride and potassium t-butoxide in THF under cooling with ice. 

To the Wittig reagent was then added dropwise a solution of the 

foregoing trans-4'-(5,6-difluoronaphthyl)bicyclohexane-4-one 

at a temperature of 0°C. After 1 hour of reaction, the reaction 

solution..,WC3:S then returned to room temperature. To the reaction 

solution was then added water. The resulting organic phase was 

then concentrated. To the organic phase was then added hexane 

to make a solution. Insoluble triphenylphosphine oxide was then 

removed by filtration. The residue was then washed with a 1/1 

mixture of methanol and water. The resulting hexane phase was 

then concentrated to obtain a crude product. The crude product 

was then dissolved in ethanol. To the solution was then added 

an ethanol solution of potassium. hydroxide. The reaction mixture 

was then stirred at room temperature for 1 hour. To the reaction 

solution was then added water. The reaction solution was 

neutralized with diluted hydrochloric acid, and then neutralized 

with toluene . The resulting organic phase was washed with water, 

and then dehydrated and dried over anhydrous sodium sulfate. The 

solvent was then distilled off to obtain trans-4'-(5,6-

difluoronaphthyl) bicyclohexane-trans-4-carbaldehyde in crystal 

form. The crystal was then reacted with a Wittig reagent prepared 
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from methoxymethyltriphenylphoaphonium iodide and potassium 

t-butoxide to obtain 5,S-difluor~-2-(trans-4'­

vinyl.bicyclohaxane-trans-4-yl)naphthalene. 

The following compounds were prapa:red in the s.iune mann•r 

as mentioned abova. 

5 1 6-Difluoro-2-[t.rans-4'-(3-hutanyl)bicyolohexane-trans-4* 

ylJnaphtha.lene 

6-Fluoso-2-(tranzs-4 1 -vinylbicyclohexane-t.ra.ns-4-

yl)naphthalene 

6-Fluoro-2•[tra.ns-4'-(3-butenyl)bic:yelohexane-trans-4-

. yl] naphthalene 

S,S,7-Tri~luoro-2-(trans-4 1 -vi~ylhi~yclohexana-trans-4-

yl)naphtha.lene 

5,6,7-Triflucr?-2-[trans-4'-(3-hutenyl)bicyclohaxane-trans-

4-yl]naphthalene 

4,5,6, 7-Tetrafluoro-2-(trana-4 1 -vinylbicyclohexane-trans-4-

yl)naphthalene 

4,5,6,7-Tetrafluoro-2-[trans-4'-(3-butenyl)bieyclohexane-

trans-4-yl]naphthalene 

6-Fluoro-2-(trans-4~vinyloyclohexyl)naphthalQna 

6-Fluoro-2-[trans-4-(3-butenyl)cyclohexyl]naphthalene 

5,6-Difluoro-2-(trans-4-vinylcyclohexyl)naphthalane 

5,6-Difluoro-2-(trans-4-(3-butanyl)cyclohexyl]naphth&lQne 

5,6,7-Tritluoro-2-(trans-4-vinylcyolohexyl)naphthalena 
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5,6,7-Trifluoro-2-[trans-4-(3-

hutanyl)ayclohexyl]naphthalene 

(EXAMPLE 18) Synthesis of 5,6-difluoro-2•[4-{trans-4-

propylcyclohexyl)phenyl]naphthalene 

To a '.t'BF solution. of an organic lithium :aaqent prapar&d 

from 5,6-difluoro-2-hremcnaphthalene were added d.ropwise 4-

iodo-1-(trans-4-prapylcyclohexyl)benzene and a THF solution of 

tetraki:((t~iphenylphosphine)palladium (0) in the catalytic 

amount. The raacticnmixture was.then stirred at room tempcara.tu.rliil 

for 3 hours. ·To the reaction mixture ware then added watar and 

. toluene tc terminate the .:reaction. To the reaction solution was 

thGn ac:ldAad di.luted hydrochloric acid until the aqueous phase 

:'cecama "1.r~akly ~cidic. The :raact.ion solu.~ion was then extra.c::tiad 

with toluene. !he mat;a:ria.l thus extrOJ.cted and the organic phase 

were toqetha~ washed with water and then with saturated brine, 

and then dried ever anhydrous sodium: sulfate. The solvent was 

distilled off under reduced pressure to obtain an oily matter. 

~he oily matta~ was purified through ~ilica gel col'UD!Jl 

chromatoq:raphy (hexane), and than recrystalli:ied from ethanol to 

obtain 5,6-difluoro-2-[4-(trans-4-

prcpylcyclohexyl)phenylJnaphthalena in the form of white 

crystal. 

The follo..,inq compounds were prepared in the same mannar 

as mentioned above. 
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5,6-Difluoro-2-[4-{trans-4-

ethylcyclohexyl}phenyl]naphthalene 

5,6-Difluoro-2-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

5,6-Difluoro-2-[4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

5,6-Difluoro-2-[4-(trans-4-

vinylcyc~o~exyl)phenyl]naphthalene 

6-Fluoro-2-[4-(trans-4-ethylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[4-(trans-4-propylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[4-(trans-4-butylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[4-(trans-4-pentylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[4-(trans-4-vinylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-(4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[4-{trans-4-

propylcyclohexyl)phenylJnaphthalene 

5,6,7-Trifluoro-2-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[4-{trans-4-

pentylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[4-(trans-4-

vinylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[4-(trans-4-
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ethylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

4,5,6,7.•T~trafluoro-2-(4-(trans-4-

vinylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[2,6-difluoro-4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[2,6-difluoro-4-(trans-4-

propylcyclohexyl}phenyl]naphthalene 

6-Fluoro-2-[2,6-difluoro-4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

6-Fluoro-2-[2,6-difluoro-4-(trans-4-

vinylcyclohexyl)phenyl]naphthalene 

5,6-Difluoro-2-[2,6-difluoro-4-(trans-4-

ethylcyclohexyl}phenyl]naphthalene 

5,6-Difluoro-2-[2,6-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

5,6-Difluoro-2-[2,6-difluoro-4-(trans-4-
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butylcyclohexyl)phenyl]naphthalene 

5,6-Difluoro-2-(2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

5,6-Difluoro-2-[2,6-difluoro-4-(trans-4-

vinylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[2,6-difluoro-4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

5,6,7-'.I'.;l:'ifluoro-2-[2,6-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[2,6-difluoro-4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

5,6,7-Trifluoro-2-[2,6-difluoro-4-(trans-4-

vinylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[2,6-difluoro-4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[2,6-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-[2,6-difluoro-4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-(2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

4,5,6,7-Tetrafluoro-2-(2,6-difluoro-4-(trans-4-
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vinylcyclohexyl)phenyl]naphthalene 

5,6-0ifluoro·2-[2-flucro-4-(trans~4-

athylcyclohaxyl)phenylJnaphthalenQ 

S,6-Difluoro-2-[2-fluoro-4-(tra.ns-4-

propylcyclohexyl}phenyl]naphthalena 

S,6-Difluoro-2-[2-fluoro:..4-(tran:s-4-

butylcyclchexyl)phenyl]naphthalane 

5,6 .. tJiilu.o.ro-2-[2-fl~~·o-4-(t.rans-4-

pantylcyclohexyl)phanylJnaphthalene 

{EXAMPLE 19) Synthasis_of 1•fluoro-2•trifluoromethoxy-6-

(trans-4·propylcyclohaxyl)naphthalene 

1 .. 5 g of sodium hydride was suspended in 5 ml of 

tet.rahyd.rofu:ran (THF) under cooling by an iee-water bath. '.ro the 

suapansion was then added d:r:cpwi.se 40 ml TB!' solution of 10. 0 q 

of l-fluorc-6-(trans-4-propylcyclohexyl)naphthalene-2-ol 

(obtained by reacting a Griqnard reagent prepared from. 6-

bromo-2-methoxynaphthalen~ and magneai't.Uil with 4-

propylcyclohexanone, subjecting the product to dehydration in the 

presence of an ac~d to obtain a naphthylcyolohQxene derivative, 

subjecting the naphthylcyclohexene dariv&tiva to catalytic 

:t"Ciilduetion, traatinq the mate.rial with a strongly basic potaaaium. 

t:-but.oxide in DMF 50 that the cyclchliilxane ring wa.s isomerized to 

trans form, ~ubjectinq the matarial to demethylaticn with 
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hyd.robromic acid, and then ~luorinatinq the material with N­

fluoro-S~trifluoromethoxypyridinium-2-sulfcnate) . After 

several hou.ra of stirring, to the reaction solution was then added 

dropwise 30 ml of a TBF solution of 7.4 ; of S-ethyl 

chlo.rod.ithioca.rbonatca. After 1 hour of stirring, to the .reaction 

solution was then added 20 ml of water to terminate the reaction. 

To thra reaction solution was then added SO ml of ethyl acetate. 

The orga.ni.c phase was further washed twice with 2 0 ml ·of wa tlil:r, 

and then dehydrated and dried over anhydrous sodium sulfate. 

Subaequently, the solvent was distilled off under reduced 

presaura to cl:itain 12.0 q of s-ethyl.-0-1-fluoro-6-(tran:s-4-

propylcyclohexyl)naphthalena-2-yl dithioc:arhonate. 12.0 g of 

S-Qthyl-O-l-flucro-6-(trans-4-propylc:yclohexyl)naphth~lene-2· 

yl dithiocarbonate thus obtained was dissolved in 48 ml of 

dichloromethana, and then added d:r:opwiae to l liter 

dichlo:romethane solution of 300 g of hydrogen fluorida .. melamine 

complex and 1,3-dibrcmo-S,S-dimethylhydantoin which had been 

cooled to a. temperature of 0 °C. Afta:r: 30 minutes of atir:ring 1 

tc the :reaction solution was then added 200 ml of wata:r to terminate 

the reaction. The resulting orqanic phase was washed twice with 

200 ml of water, and then dehydrated and dried over anhydrous 

sodium sulfate. The solvent was thQn distilltild off. ~- residue 

was then purified through silica gel colUll\l'l. chromatography 

(devcaloping solvent: hexane) . The total amount cf th.a purified 
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product was then dissolved in SO ml of 'l'HF. To the solution was 

then added d.ropwise 43 ml of a 1.6 M hexane solution of butyl 

li thiu:m at a t.empe:rature of ;...iS °C. After the te:rmination of 

d.ropwisa addition, the reaction. mixture was then stirred for 10 

minutes . To the reaction mixture was then added 10 ml of water. 

Thsa reaction mixture was then returned to :r:oom tempera t.ure. To 

the :reaction mixture was then added 20 ml of wate:r. The resulting 

orqanic-"'Phaae was washed twice with 20 ml of water, and then 

d..hydrate.d and dried over anhydrous sodium sulfate. The p:roduct. 

was purified through siiica gel column ahromatoqraphy 

·(hexane/ethyl acetate= 9/1), and then recrystallized from 

ethanol to obtain 7.1 g of 5-fluoro-5-trifluoromethoxy-2-

(t%ans-4-propylcyclohexyl)naphthalena. 

(EXAMPLE 20} Synthasis of 1,3-d.ifluoro-2-t:ifluoromet:.hoxy-6-

(trans-4-propylcyc1ohexyl)naphthalene 

The procedure of Example 19 was followed except that 

1,3-d.ifluoro-5-(trans-4-propylcyclohexyl)naphthalane-2-ol 

(obtained by reactinq a Grignard reagent prepared f:om 1,3-

difluoro-6-bromo-2•methoXl'?lapht.halene with 4-propyl 

cyclohexanone, subjecting the product to dehydration in the 

presenca of an acid to obtain a naphthyleyclohexene derivative, 

subjecting the naphthylc:i'clohexene derivative to catalytic 

reduction, tr&ating the material with a strongly basic pota:ssium 
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t-butoxide in DMF so that the cyclohexane ring was isomerized to 

trans form, and then subjecting the material to demethylation with 

hydrobromic acid) was used instead of 1-fluoro-6-(trans-4-

propylcyclohexyl)naphthalene-2-ol to produce S-ethyl-0-1,3-

difluoro-6-(trans-4-propylcyclohexyl)naphthalene-2-yl 

di thiocarbonate. The product was then similarly 

trifluoromethoxylated to obtain 5,7-difluoro-6-

trifluorQm~thoxy-2-(trans-4-propylcyclohexyl)naphthalene. 

The following compounds were prepared in the same manner 

as in Example 19 or 20. 

2-Trifluoromethoxy-6-(trans-4-propylcyclohex-<Jl)naphthalene 

2-Trifluoromethoxy-6-(trans-4-butylcyclohexy)naphthalene 

2-Trifluoromethoxy-6-(trans-4-pentylcyclohexyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-(trans-4-

butylcyclohexyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-(trans-4-

pentylcyclohexyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(trans-4-

butylcyclohexyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(trans-4-

pentylcyclohexyl)naphthalene 

trans-4'-Ethyl-trans-4-(2-trifluoromethoxynaphthalene-2-

yl)bicyclohexane 

trans-4'-Propyl-trans-4-(2-trifluoromethoxynaphthalene-2-
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yl)bicyclohexane 

trans-4'-Pentyl-trans-4-(2-trifluoromethoxynaphthalene-2-

yl)bicyclohexane 

trans-4 1 -Ethyl-trans-4-(1-Fluoro-2-

trifluoromethoxynaphthalene-2-yl)bicyclohexane 

trans-4'-Propyl-trans-4-(1-Fluoro-2-

trifluoromethoxynaphthalene-2-yl)bicyclohexane 

trans-4'-'-Pentyl-trans-4-(1-Fluoro-2-

trifluoromethoxynaphthalene-2-yl)bicyclohexane 

trans-4'-Ethyl-trans-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-2-yl)biC"JClohexane 

trans-4'-Propyl-trans-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-2-yl)bicyclohexane 

trans-4'-Pentyl-trans-4-{l,3-difluoro-2-

trifluoromethoxynaphthalene-2-yl}bicyclohexane 

trans-4'-Ethyl-trans-4-(1,3,8-trifluoro-2-

trifluorometho.xynaphthalene-2-yl)bicyclohexane 

trans-4 1 -Propyl-trans-4-(1,3,8-trifluoro-2-

trifluoromethoxynaphthalene-2-yl)bicyclohexane 

trans-4'-Pentyl-trans-4-(1,3,8-trifluoro-2-

trifluoromethoxynaphthalene-2-yl)bicyclohexane 

2-Trifluoromethoxy-6-[4-[2-(trans-4-

propylcyclohexyl)ethyl]cyclohexyl]naphthalene 

2-Trifluoromethoxy-6-[4-[2-(trans-4-
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pentylcyclohexyl)ethyl]cyclohexyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

propylcyclohexyl)ethyl]cyclohexyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

pentylcyclohexyl)ethyl]cyclohexyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

propylcyclohexyl)ethylJcyclohexyl]naphthalene 

1,3-Disluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

pentylcyclohexyl)ethyl]cyclohexyl]naphthalene 

{EXAMPLE 21) Synthesis of 1-fluoro-2-trifluoromethoxy-6-[2-

(trans-4-propylcyclohexyl)ethyl]naphthalene 

The procedure of Example 20 was followed except that 

1-fluoro-6-bromo-2-methoxynapthalene was used instead of 1,3-

difluoro-6-bromo-2-methoxynaphthalene, 4-propylcyclohexane 

ethanal was used instead of 4-propylcyclohexanone and 

isomerization with potassium t-butoxide was not effected to 

obtain 1-fluoro-2-trifluoromethoxy-6-[2-(trans-4-propyl 

cyclohexyl}ethyl]naphthalene. 

The following compounds were prepared in the same manner 

as mentioned above. 

2-Trifluoromethoxy-6-[2-(trans-4-

propylcyclohexyl)ethyl]naphthalene 

2-Trifluoromethoxy-6-[2-{trans-4-
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pentylcyclohexyl)ethyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-(trans-4-

pentylcyclohexyl)ethyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-(trans-4-

propylcyclohexyl)ethyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-(trans-4-

pentylcyclohexyl)ethyl]naphthalene 

Trans-4·~ -propyl-trans-4- [2- (2-trifluoromethoxynaphthalene-6-

yl) ethylJbicyclohexane 

Trans-4'-pentyl-trans-4-[2-(2-trifluoromethoxynaphthalene-6-

yl)ethyl]bicyclohexane 

Trans-4'-propyl-trans-4-(2-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl}ethyl]bicyclohexane 

Trans-4 1 -pentyl-trans-4-[2-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)ethyl]bicyclohexane 

Trans-4'-propyl-trans-4-[2-(l,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl}ethyl]bicyclohexane 

Trans-4'-pentyl-trans-4-[2-{l,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)ethyl]bicyclohexane 

2-Trifluoromethoxy-6-[2-[4-(trans-4-

propylcyclohexyl)phenyl]ethylJnaphthalene 

2-Trifluoromethoxy-6-[2-[4-(trans-4-

pentylcyclohexyl)phenyl]ethyl]naphthalene 

l-Fluoro-2-trifluoromethoxy-6-[2-[4-(trans-4-
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propylcyclohexyl)phenyl]ethyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-[4-(trans-4-

pentylcyclohexyl)phenyl]ethyl]naphthalene 

2-Trifluoromethoxy-6-[2-[3,5-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]ethyl]naphthalene 

2-Trifluoromethoxy-6-[2-[3,5-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl)ethyl]naphthalene 

1-Fluor~-2-trifluoromethoxy-6-[2-[3,5-difluoro-4-(trans-4-

propylcyclohexyl)phenylJethyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-[3,5-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]ethyl]naphthalene 

(EXAMPLE 22) Synthesis of 1-fluoro-2-trifluoromethoxy-6-

{trans-41 -vinylbicyclohexane-trans-4-yl) naphthalene 

A Wittig reagent was prepared from methoxymethyl 

triphenyl phosphonium chloride and potassium t-butoxide in THF 

under cooling with ice. To the Wittig reagent was then added a 

THF solution of trans-4'-{1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)bicyclohexane-4-one 

(obtained by reacting a Grignard reagent prepared from 1-

fluoro-6-bromo-2-trifluoromethoxynaphthalene with 

bicyclohexanone-4,4'-dionemonoethyleneacetal, subjecting the 

product to dehydration in the same manner as mentioned above, 

subjecting the product to catalytic reduction, and then 
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deacetalating the product with formic acid) at a temperature of 

0°C • A£ter 1 hour Of reaction I the reaction SOlUtion WaS returned 

to room temperature. The reaction solution was then added water. 

The resulting organic phase was then concentrated. To the 

material thus concentrated was then added hexane to make a 

solution. Insoluble triphenylphosphine oxide was then removed 

by filtration. The filtrate was then washed with a 1/1 mixture 

of methanol and water. The resulting hexane phase was 

concentrated to obtain a crude product which was then dissolved 

in ethanol. To the solution was then added an ethanol solution 

of potassium hydroxide. The reaction mixture was then stirred 

at room temperature for 1 hour. To the reaction solution was then 

added water. The reaction solution was neutralized with diluted 

hydrochloric acid, and then extracted with toluene. The 

resulting organic phase was washed with water, and then dehydrated 

and dried over anhydrous sodium sulfate. The solvent was then 

distilled off to obtain trans-4'-(l-fluoro-2-

trifluoromethoxynaphthalene-6-yl)bicyclohexane-trans-4-

carbaldehyde in crystal form. The crystal thus obtained was then 

reacted with a Wittig prepared from methoxymethyl triphenyl 

phosphonium iodide and potassium t-butoxide to obtain l­

fluoro-2-trifluoromethoxy-6- (trans-4' -vinylbicyclohexane­

trans-4-yl)naphthalene. 

The following compounds were prepared in the same manner 
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as mentioned above. 

2-Trifluoromethoxy-6-(trans-4'-vinylbicyclohexane-trans-4-

yl}naphthalene 

2-Trifluoromethoxy-6-[trans-4'-(3-butenyl)bicyclohexane6-

trans-4-yl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[trans-4'-(3-

butenyl)bicyclohexane-trans-4-yl]naphthalene 

1,3-Dif~uoro-2-trifluoromethoxy-6-(trans-4'­

vinylbicyclohexane-trans-4-yl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[trans-4'-{3-

butenyl)bicyclohexane-trans-4-yl]naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-(trans-4'­

vinylbicyclohexane-trans-4-yl)naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-[trans-4'-(3-

butenyl)bicyclohexane-trans-4-yl]naphthalene 

2-Trifluoromethoxy-6-(trans-4-vinylcyclohexyl)naphthalene 

2-Trifluoromethoxy-6-[trans-4-(3-

butenyl}cyclohexyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-(trans-4-

vinylcyclohexyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[trans-4-(3-

butenyl)cyclohexyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(trans-4-

vinylcyclohexyl)naphthalene 

- 302 -



l,3-Difluorc-2-t~ifluoromethoxy-6-[trans-4-(3-

butenyl)cyclohexylJnaphthalene 

(EXAMPLE 23) Synthesis of l·fluoro-2-trifluoromethoxy-6-(4-

propylphenyl)naphthalane 

3. 4 q of 4-propylphenyl.boric:s acid (obtained. by :r:eacting 

a Grignard reagent p•epared from 1-brom.o-4-propylhenzene with 

trimethy..t. bo::r:a.te, and then subjectinq the product to hydrolysis 

with hydrochloric acid) and 25.S q of 6-bromo-2-naphthol were 

dissolved in a mixture of 92 ml of toluene, 46 ml of ethanol and 

· 92 ml of water. To the solution were then added 25 .5 g of potassium 

carbonate and 1. 3 g of tetrakis (triphenyl phosphine}pa.lladium (0) . 

The .reaction mixture we.a then st.ir:red at a tempera.tu.re of 75 °C 

for i hours. To the reaction solution ware then added. water and 

toluana. To the reaction solution was thQn added di1uted 

hyd.:r:ochloric a.cid until the aqueous phase became weakly a.cidic::. 

The reaction solution was then extracted with toluene. The 

ma.terial thus extraoted and the organic phase we.re together washed 

with water and then with saturated brine, and then dried over 

anhydrous sodium sulfate. The solvant was thQn distilled off 

und.car reduced pressure to obtain 41.4 g of 6-(4-

propylphanyl)naphthalene-2~ol. 12.7 q of 6-(4-

propylphenyl)naphthalena-2-ol was then d.isaolved in 50 ml of 

dichlcrOlllethane. !t'o the aolution was then added 13.l q of N-
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fluoro-5-trifluoromethoxypyridinium-2-sulfonate. The 

:eac::tion:mixture waa then stirred at room temperature for 18 hours. 

~he reaction mixture was post-treated in the same manner as 

mentioned a.bcvliil to obtain an oily matta:r which wae then pu:r:ified 

through silica qel ~olum.n chromatography (hexane/ethyl acetate 

= 9/l) to obtain 10 g of l-fluoro-5-(4-

propylphanyl)naphthalana-2-ol. The product was converted to 

s-ethyl llli thiocarbonate which was then trifluoromethctj'la.ted in 

the same manner as in Exa.mp1a l-to obtain 2.3 q of the titled 

l-fluoro-2-t.rifluoromethoxy-6-(4-propylphanyl)naphthalene. 

(EXAMPLE 24) Synthesis of l,3-clifluoro-2-t:ifluoromathoxy-G­

(4-propylphenyl)naphthalene 

7.3 9 of 4-propylphenylborie acid and 11 g of l,3-

d.i!luo.:ra-2-trifluoromethoxynaphthalene-6-yl 

trifluoromethanesulfonate (obtained by triflatinq l,3-

difluoro-2-trifluoromathoxynaphtbalene-6-ol with 

t.:r:ifluoromethaneaulfonic anhydride) wQre diesolved in 50 Zill o~ 

D!dJ'. To the solution was then ad.dad O. 4 9' of 

tetrakis(triphenylphosphine)palladium (0). The reaction 

mixtu.:ra wa.s stirred at a temperature of 85 °C for 8 hours. To 

the reaction solution wa~e than ad.d.Gd water and toluene. The 

resulting aqueous phasQ was then extracted with toluane. The 

mate.rial thus axtraotad and t.he organic phase ware toqather washed 
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with water and then with saturated brine, and then dried over 

anhydrous sodium sulfata. The solvent was than distilled off 

under reduced. prassure to obtain a.n oily ma:tter. The oily matter 

thus obtained was purifiad throuqh ailica qel column 

chromatoqraphy (hexane/athyl acetate m 9/l) , and then 

reeryatallized from ethanol to obtain 6.3 q of l,3-difluoro-

2-trifluoromathoxy-6-(4-propylphenyl)naphthalene in c:rymtal 

fo:r:m.. .. 
(EXAMPLE 25) Synthesis of l-fl~oro~2-trifluoromethoxy-6-(2-

fluoro-4-propylphenyl)naphthalena 

The procedure of Examplo 23 was followed except that 

2-flucro-4-propylphenylhor~c acid was used instead of 4· 

propylphenylboric acid to obtain 1-fluoro-2-trifluoromethoxy-

6• (2-fluoro-4-propylphenyl) naphth&lene. 

The f ollowin.9 compound!ll were prapa:red in the same ma.nner 

as ·in Example 23, 24 or 25. 

2-Trifluoromethoxy-6-(4-propylphenyl)naphthalene 

2-TrifluorOtnethoxy-6-{4-pentylphenyl)naphthalene 

2-Trifluoromethoxy-6-(4-haptylphQnyl)naphthalene 

l-Fluoro-2-trifluorcmethoxy-6-(4-pentylphenyl)naphthalane 
. . 

l-Fluoro-2-trifluoromethoxy-6-(4-heptylphenyl)naphthalene 

l-Flucro-2-trifluorometho.xy-6-[4-(3~ 

hutenyl)phenyl]naphthalene 

l,3-Difluoro-2-t%ifluoromethcxy-6-(4-
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pentylphenyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(4-

heptylphenyl}naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(3-

butenyl)phenyl]naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-(4-

pentylphenyl)naphthalene 

1,3,8-'lil'ifluoro-2-trifluoromethoxy-6-(4-

heptylphenyl)naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-[4-{3-

butenyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-propylphenyl)naphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-pentylphenyl)naphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-heptylphenyl)naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(3-

butenyl}phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2-fluoro-4-

pentylphenyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2-fluoro-4-

heptylphenyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-(3-

butenyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-(2-6-difluoro-4-

propylphenyl}naphthalene 
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2-Trifluoromethoxy-6-(2-6-difluoro-4-

pentylphenyl)naphthalene 

2-Trifluoromethoxy-6-(2-6-difluoro-4-

heptylphenyl}naphthalene 

2-Trifluoromethoxy-6-[2-6-d.ifluoro-4-(3-

butenyl)phenyl]naphthalene 

l-Fluoro-2-trifluoromethoxy-6-(2-6-difluoro-4-

propylphenyl)naphthalene 

l-Fluoro-2-trifluoromethoxy-6-(2-6-difluoro-4-

pentylphenyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2-6-d.ifluoro-4-

heptylphenyl)naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-6-difluoro-4-(3-

butenyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

propylphenyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

pentylphenyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

heptylphenyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-(3-

butenyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

propylphenyl)naphthalene 
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1,3-Difluoro-2-trifluoromethoxy-6-{2,6-difluoro-4-

pentylphenyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

heptylphenyl)naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(3-

butenyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[4-(trans-4-

ethylcyc.lohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[4-(trans-4-

propylcyclohexyl}phenyl]naphthalene 

2-Trifluoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 
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1,3-Difluoro-2-trifluoromethoxy-6-[4-{trans-4-

propylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-[4-{trans-4-

ethylcyc.1.ohexyl)phenyl]naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-[4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

1,3,8-Trifluoro-2-trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-{trans-4-

ethylcyclohexyl)phenyl]naphthalene 
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l-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

l-Fluoro-2-trifluorometho~1-6-[2-fluoro-4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

l-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-(trans-4-

ethylcyoil.ohexyl}phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-(trans-4-

butylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-(trans-4-

pentylcyclohexyl}phenyl]naphthalene 

2-Trifluoromethoxy-6-[2,6-d.ifluoro-4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

2-Trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

butylcyclohexyl)phenyl)naphthalene 

2-Trifluoromethoxy-6-(2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

ethylcyclohexyl)phenyl]naphthalene 
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1-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

l-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

butylcyclohexyl)phenyl)naphthalene 

l-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

ethylcyc:JJ.ohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

propylcyclohexyl)phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

butylcyclohexyl)phenylJnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-(trans-4-

pentylcyclohexyl)phenylJnaphthalene 

2-Trifluoromethoxy-6-[4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

2-Trifluoromethoxy-6-[4-[2-(trans-4-

pentylcyclohexyl)ethyl]phenyl]naphthalene 

l-Fluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

pentylcyclohexyl)ethyl]phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(4-(2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 
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1,3-Difluoro-2-trifluoromethoxy-6-[4-[2-(trans-4-

pentylcyclohexyl)ethyl]phenyl]naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(2-(trans-4-

pentylcyclohexyl)ethyl]phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-[2-(trans-4-

pentylcyclohexyl)ethylJphenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-[2-(trans-4-

pentylcyclohexyl}ethyl]phenyl]naphthalene 

2-Trifluoromethoxy-6-[2,6-difluoro-4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

2-Trifluoromethoxy-6-[2,6-difluoro-4-[2-(trans-4-

pentylcyclohexyl)ethylJphenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-[2-(trans-4-

propylcyclohexyl)ethyl]phenyl]naphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-[2-{trans-4-

pentylcyclohexyl)ethyl]phenyl]naphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-[2-

{trans-4-propylcyclohexyl)ethyl]phenyl]naphthalene 
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1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-[2-

(trans-4-pentylcyclohexyl)ethyl]phenyl]naphthalene 

4 1 -Ethyl-4-(2-trifluoromethoxynaphthalene-6-yl)biphenyl 

4 1 -Propyl-4-(2-trifluoromethoxynaphthalene-6-yl)biphenyl 

4'-Butyl-4-(2-trifluoromethoxynaphthalene-6-yl)biphenyl 

4 1 -Pentyl-4-(2-trifluoromethoxynaphthalene-6-yl)biphenyl 

4 1 -(3-Butenyl)-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4'-Ethyl-4-(1-Fluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4 1 -Propyl-4-(l-Fluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4'-Butyl-4-(1-Fluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4'-Pentyl-4-(1-Fluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4'-(3-Butenyl)-4-(1-Fluoro-2-trifluoromethoxynaphthalene-6-

yJ.)biphenyl 

4'-ethyl-4-(1,3-Difluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4'-propyl-4-(1,3-difluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4'-butyl-4-(1,3-difluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 
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4'-pentyl-4-(1,3-difluoro-2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

4 1 -(3-butenyl}-4-(l,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2'-Fluoro-4'-ethyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

2'-Fluoro-4'-propyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

2'-Fluoro-4 1 -butyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

2'-Fluoro-4'-pentyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

2'-Fluoro-4'-(3-butenyl)-4-(2-trifluoromethoxynaphthalene-

6-yl)biphenyl 

2 1 -Fluoro-4 1 -ethyl-4-(l-Fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2 1 -Fluoro-4'-propyl-4-(l-Fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2 1 -Fluoro-4 1 -butyl-4-(l-Fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2'-Fluoro-4 1 -pentyl-4-(l-Fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2'-Fluoro-4'-(3-butenyl)-4-(1-Fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

- 314 -



··-··----···-. ---··-···--· --··········-- --·-- ·-----.-··. -·- ---··--·---- ····-·····-·-·····-·--·-·-::::.:c:·.-.::.c:::.:o'O~·-=···~-------------

2'-Fluoro-4'-ethyl-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2 1 -Fluoro-4'-propyl-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2'-Fluoro-4'-butyl-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

2'-Fluoro-4'-pentyl-4-(1,3-difluoro-2-

trifluo~~m~thoxynaphthalene-6-yl}biphenyl 

2'-Fluoro-4'-(3-butenyl)--4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4 1 -ethyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

3,5-Difluoro-4'-propyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl 

3,5-Difluoro-4'-butyl-4-(2-trifluoromethoxynaphthalene-6-

yl)biphenyl. 

3,5-Difluoro-4'-pentyl-4-(2-trifluoromethoxynaphthalene-6-

yJ.)biphenyl 

3,5-Difluoro-4'-(3-butenyl)-4-(2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-ethyl-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-propyl-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 
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3,5-Difluoro-4'--butyl-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-pentyl-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-(3-butenyl)-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-ethyl-4-(1,3-difluoro-2-

trifluol$0methoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-propyl-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4 1 -butyl-4-(l,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4 1 -pentyl-4-(l,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3,5-Difluoro-4'-(3-butenyl)-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4'-ethyl4-(6-trifluoromethoxynaphthalene-2-

yl)biphenyl 

3-Fluoro-4'-propyl4-(6-trifluoromethoxynaphthalene-2-

yl)biphenyl 

3-Fluoro-4 1 -butyl4-{6-trifluoromethoxynaphthalene-2-

yl)biphenyl 

3-Fluoro-4 1 -pentyl4-(6-trifluoromethoxynaphthalene-2-

yl}biphenyl 
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3-Fluoro-4'-(3-butenyl)-4-(6-trifluoromethoxynaphthalene-2-

yl)biphen:yl 

3-Fluoro-4 1 -ethyl-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4'-propyl-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl}biphenyl 

3-Fluoro-4'-butyl-4-{l-fluoro-2-

trifluoli.Omethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4 1 -pentyl-4-(l-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4'-(3-butenyl)-4-(1-fluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4'-ethyl-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4 1 -propyl-4-{1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4'-butyl-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4 1 -pentyl-4-(l,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 

3-Fluoro-4'-(3-butenyl)-4-(1,3-difluoro-2-

trifluoromethoxynaphthalene-6-yl)biphenyl 
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(EXAMPLE 26) Synthesis of l-fluoro-2-trifluoromethoxy-6-[(4-

propylphenyl)ethynyl]naphthalene 

10 q of 4-propyl-l~ethynylbenzene and 19.S g of 2-

bromo-S•fluoro-6-triflUo%omethoxynaphthalene ware dissolved in 

50 ml of N,N-d.imethylformamide (DMF}. To the solution were than 

added 50 mg of copper iodidQ (I) and 100 mg of 

tetrakis(triphenylphosphine)palladium (0). The reaction 

mixture was then stirred at room temparature for 5 hou:r:s. To the 

r•a.ction solution was the:n. added toluene. Insoluble itiatters were 

removed by filtration. !he r•s'idue was then wa.shad with water 

·and saturated brine. 'l'he solvent was then distilled off. The 

residue was purified th~ough silica qel column chromatography 

(ht;ixane/ethyl &CQta.te 9/1) , and them ree.rystallized. from ethanol 

to obtain 8.6 g of l-fluoro-2-trifluor~ethoxy-6-[(4-

p:ropylphanyl)•thynylJ:naphtha.lena. 

The f ollowinq compounds were prepared in the same manner 

as mentioned a.bovs. 

2-T~ifluorometbo:xy-6-(4-ethylphenyl)ethynylnaphthal~ne 

2-Trifluoromethoxy-6-(4-propylphe.nyl)ethynylnaphthalene 

2-Trifluoromethoxy-6•(4-butylphenyl)ethynylnaphthalene 

2-Tri£luoromethoxy-6-(4~pentylphenyl)ethynylnaphthalene 

2-Trifluo~omethoxy-6-[4-(3-

butenyl)phanylJethynylnaphthalene 

1-Fluoro-2-trifluoromathoxy-6-(4-

- 318 -



ethylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(4-

butylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(4-

pentylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(3-

butenyl)phenyl]ethynylnaphthalene 

1,3-Di£1.uoro-2-trifluoromethoxy-6-{4-

ethylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(4-

propylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(4-

butylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(4-

pentylphenyl)ethynylnaphthalene 

l,3-Difluoro-2-trifluoromethoxy-6-[4-(3-

butenyl)phenyl]ethynylnaphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-

ethylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-

propylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-

butylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-(2-fluoro-4-
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pentylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-[2-fluoro-4-(3-

butenyl)phenyl]ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-{2-fluoro-4-

ethylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2-fluoro-4-

propylphenyl)ethynylnaphthalene 

l-Fluo2A0-2-trifluoromethoxy-6-(2-fluoro-4-

butylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2-fluoro-4-

pentylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2-fluoro-4-(3-

butenyl)phenyl]ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

ethylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

propylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

butylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2-fluoro-4-

pentylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro-4-(3-

butenyl)phenyl]ethynylnaphthalene 

2-Trifluoromethoxy-6-(2,6-difluoro-4-

- 320 -



ethylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-(2,6-difluoro-4-

propylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-(2,6-difluoro-4-

butylphenyl)ethynylnaphthalene 

2-Trifluoromethoxy-6-(2,6-difluoro-4-

pentylphenyl)ethynylnaphthalene 

2-Trif1f.:toromethoxy-6-[2,6-difluoro-4-(3-

butenyl)phenyl]ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

ethylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

propylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

butylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

pentylphenyl)ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(3-

butenyl)phenyl]ethynylnaphthalene 

l,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

ethylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoxo-4-

propylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-
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butylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-(2,6-difluoro-4-

pentylphenyl)ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(3-

butenyl)phenyl]ethynylnaphthalene 

2-Trifluoromethoxy-6-[4-(trans-4-

propylcyclohexyl)phenyl]ethynylnaphthalene 

2-Trif~uoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]ethynylnaphthalene 

2-Trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenylJethynylnaphthalene 

l-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

propylcyclohexyl)phenyl]ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]ethynylnaphthalene 

1-Fluoro-2-trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenyl]ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(trans-4-

propylcyclohexyl)phenyl]ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(trans-4-

butylcyclohexyl)phenyl]ethynylnaphthalene 

1,3-Difluoro-2-trifluoromethoxy-6-[4-(trans-4-

pentylcyclohexyl)phenyl]ethynylnaphthalene 

2-Trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-
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propylcyelohexyl)phenyl]athynylnaphthalane 

2-Trifluoromethoxy-6-[2,6-difluozo-4-{trans-4-

butyloyclohexyl)phenyl]ethynylnaphthalene 

2-Trifluoromethoxy-6-(2,6~ditlucro-4-(trans-4-

pentyleyclohexyl)phenylJethynylnaphthalene 

l-Fluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-(trans-4-

propylcyolohexyl)phenyl]ethynylnaphtbal&ne 

1-Fluo~o-~-t:rifluoromethoxy-6•[2,6-difluoro-4•{trans-4-

butylcyclohexyl)phenyl]ethynyln~phthalene 

1·Fluoro-2~tri~lucromethoxy-6-·r2, 6-difl:aoro-4- (trans-4-

pentylcyclohexyl) phenylJ ethynylnaphthalene 

l,3-0ifluoro-2-trifluoromethoxy-S-[2 1 6-difl~oro-4-(trans-4-

propylcyclohe.xyl)phenyl]ethynylnaphthalene 

l,3-Difluoro-2-trifluorcmethoxy-6-[2,G-difluoro-4-(trans-4-

butylc:yclohexyl)phenylJethynylnaphthalane 

1,3-Difluoro-2-trifluoromethoxy-6-[2,6-difluoro-4-{t.rans-4-

pentylcycloh~xyl)phanylJethynylnaphthalena 

(EXAMPLE 27} Synt.heais of 2-(4-cyanophenyl)-6-p::ropyl 

naphthalene 

The prooedura of Example 9 was followed except that 

l-fluoro-2-[4-(4,4-dimethyl-l,3-oxazolidine-2-yl)phQnyl)-6-

propylnaphthalena was us.ed instead of 1-fluoro-2-£4-{4,4-

dimethyl-l,3-oxazolidine-2-yl)phenylJ-6-(trana-4-propyl 
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cyclohexyl)naphthale.ne to obtain 2-(4-cyanophenyl}-6-propyl 

naphthalene in the form of white e:cystal. 

(EXAMPLE 28) Synthesis of 2-(3-fluoro-4-cyanophenyl)-6-

propylnaphthalene 

ThQ procedure of !xample 10 was followed excQpt that 

l~fluoro-2-(3-fluoro-4-methoxyphenyl)-6-propylnaphthalene was 

used in.stead of l-fluoro-2-(3-fluoro-4-methoxyphenyl)-6-... 
{transw4-propylcyclohexyl)naphthalane to obtain 2-(3-fluo40-

4-cyanophenyl) -6-propylnapht:halene in the form of white crystal. 

(EXAMPLE 29) Synthesis of 2-(3,5-cil.fluoro-4-cyanopheny1)~6-

propylnaphthal~na 

The procedure of Example 11 was followed except that 

1-fluoro-2-(3,5-diflucrophenyl)-6-pxopylnaphthalene was used 

instead of l-fluoro-2-(3,5-difluoxophenyl)-6-(trans-4-

propylcyclohexyl)naphthalene to ol:itain 2·(3,5-difluoro-4-

c::yanophen.yl) -6-propylnaphthalene in the form cf white c::ystal. 

The following- compounds wcu:e prepared in the same manner 

as in Examples 27, 28 and 29. 

1-Fluoro-2-(4-eyanophenyl)-6-athylnaphth~lene 

l-Fluoro-2-(4-cyanophenyl)-Ei-propylnaphthalene 

l-Fluoro-2-(4-cyanophenyl)-6-butylnaphthalane 

1-Fluoro-2-{4-cyanophenyl)-6-pentylnaphthalena 
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l-Fluoro-2-(4-cyanophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(4-cyanophenyl)-6-heptylnaphthalene 

1-Fluoro-2-(3-fluoro-4-cyanophenyl)-6-ethylnaphthalene 

1-Fluoro-2-(3-fluoro-4-cyanophenyl)-6-butylnaphthalene 

l-Fluoro-2-(3-fluoro-4-cyanophenyl)-6-pentylnaphthalene 

1-Fluoro-2-(3-fluoro-4-cyanophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3-fluoro-4-cyanophenyl)-6-heptylnaphthalene 

1-FluoD0-2-(3,5-difluoro-4-cyanophenyl}-6-ethylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-butylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-pentylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl)-6-hexylnaphthalene 

1-Fluoro-2-(3,5-difluoro-4-cyanophenyl}-6-heptylnaphthalene 

2-(4-cyanophenyl)-6-ethylnaphthalene 

2-(4-cyanophenyl)-6-propylnaphthalene 

2-(4-cyanophenyl)-6-butylnaphthalene 

2-(4-cyanophenyl)-6-pentylnaphthalene 

2-(4-cyanophenyl)-6-hexylnaphthalene 

2-(4-cyanophenyl)-6-heptylnaphthalene 

2-[3-Fluoro-4-cyanophenyl)-6-ethylnaphthalene 

2-[3-Fluoro-4-cyanophenyl)-6-butylnaphthalene 

2-[3-Fluoro-4-cyanophenyl)-6-pentylnaphthalene 

2-[3-Fluoro-4-cyanophenyl)-6-hexylnaphthalene 

2-[3-Fluoro-4-cyanophenyl)-6-heptylnaphthalene 

2-(3,5-Difluoro-4-cyanophenyl)-6-ethylnaphthalene 
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2-(3,5-Difluoro-4-cyanophenyl}-6-butylnaphthalene 

2-(3,5-Difluoro-4-cyanophenyl)-6-pentylnaphthalene 

2-(3,5-Difluoro-4-cyanophenyl)-6-hexylnaphthalene 

2-(3,5-Difluoro-4-cyanophenyl)-6-heptylnaphthalene 

1-Fluoro-2-[4-(4-cyanophenyl)phenyl]-6-ethylnaphthalene 

1-Fluoro-2-[4-(4-cyanophenyl)phenyl]-6-propylnaphthalene 

1-Fluoro-2-[4-(4-cyanophenyl)phenyl]-6-butylnaphthalene 

1-Fluo:rx:>-2-(4-(4-cyanophenyl)phenyl]-6-pentylnaphthalene 

l-Fluoro-2-[4-(4-cyanophenyl)phenylJ-6-hexylnaphthalene 

l-Fluoro-2-[4-(4-cyanophenyl)phenylJ-6-heptylnaphthalene 

1-Fluoro-2-[4-(4-cyanophenyl)phenyl]-6-(3-butenyl)naphthale 

ne 

1-Fluoro-2-[3-fluoro-4-(4-cyanophenyl}phenyl]-6-ethylnaphth 

alene 

l-Fluoro-2-[3-fluoro-4-(4-cyanophenyl)phenyl]-6-propylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(4-cyanophenyl)phenyl]-6-butylnaphth 

alene 

1-Fluoro-2-[3-fluoro-4-(4-cyanophenyl)phenyl]-6-pentylnapht 

halene 

1-Fluoro-2-[3-fluoro-4-(4-cyanophenyl)phenyl]-6-hexylnaphth 

alene 

1-Fluoro-2-[3-fluoro-4-(4-cyanophenyl)phenyl]-6-heptylnapht 

halene 
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1-Fluoro-2-[3-fluoro-4-(4-cyanophenyl)phenyl]-6-(3-butenyl) 

naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl)phenyl]-6-ethylna 

phthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl}phenyl]-6-propyln 

aphthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl}phenyl]-6-butylna 

phthalene . 

1-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl)phenyl]-6-pentyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl)phenyl]-6-hexylna 

phthalene 

l-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl}phenyl]-6-heptyln 

aphthalene 

1-Fluoro-2-[3,5-difluoro-4-(4-cyanophenyl)phenyl]-6-(3-bute 

nyl)naphthalene 

1-Fluoro-2-[4-(3-fluoro-4-cyanophenyl)phenyl]-6-ethylnaphth 

alene 

1-Fluoro-2-[4-(3-fluoro-4-cyanophenyl)phenylJ-6-propylnapht 

halene 

1-Fluoro-2-[4-(3-fluoro-4-cyanophenyl)phenyl]-6-butylnaphth 

alene 

1-Fluoro-2-[4-{3-fluoro-4-cyanophenyl)phenyl]-6-pentylnapht 

halene 
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l-Fluoro-2-[4-{3-fluoro-4-cyanophenyl)phenyl]-6-hexylnaphth 

alene 

1-Fluoro-2-[4-(3-fluoro-4-cyanophenyl)phenyl]-6-heptylnapht 

halene 

l-Fluoro-2-[4-(3-fluoro-4-cyanophenyl)phenyl]-6-(3-butenyl) 

naphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-6-et 

hylnapht.halene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-6-pr 

opylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-6-bu 

tylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-6-pe 

ntylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3-fluoro-4-cyanophenyl}phenyl]-6-he 

x:ylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-6-he 

ptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-{3-fluoro-4-cyanophenyl)phenyl]-6-(3 

-butenyl)naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-cyanophenyl)phenylJ-

6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-{3-fluoro-4-cyanophenyl)phenyl]-

6-propylnaphthalene 
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1-Fluoro-2-(3,5-difluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-

6-butylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-

6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-

6-hexylnaphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-

6-heptyl.naphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3-fluoro-4-cyanophenyl)phenyl]-

6-(3-butenyl)naphthalene 

l-Fluoro-2-[4-(3,5-difluoro-4-cyanophenyl)phenyl]-6-ethylna 

phthalene 

1-Fluoro-2-[4-{3,5-difluoro-4-cyanophenyl)phenyl]-6-propyln 

aphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-cyanophenyl)phenyll-6-butylna 

phthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-cyanophenyl)phenyl]-6-pentyln 

aphthalene 

1-Fluoro-2-[4-(3,5-difluoro-4-cyanophenyl)phenyl]-6-hexylna 

phthalene 

1-Fluoro-2-(4-(3,5-difluoro-4-cyanophenyl)phenyl]-6-heptyln 

aphthalene 

1-Fluoro-2-(4-(3,5-difluoro-4-cyanophenyl)phenyl]-6-(3-bute 

nyl)naphthalene 
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l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl)phenyl]-

6-ethylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl)phenyl]-

6-propylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl)phenyl]-

6-butylnaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl)phenyl]-

6-pentyklaphthalene 

l-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl)phenyl]-

6-hexylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl)phenyl]-

6-heptylnaphthalene 

1-Fluoro-2-[3-fluoro-4-(3,5-difluoro-4-cyanophenyl}phenyl]-

6-(3-butenyl)naphthalene 

l-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-cyanophenyl)phen 

yl]-6-ethylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-cyanophenyl)phen 

ylJ-6-propylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-cyanophenyl}phen 

yl]-6-butylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-cyanophenyl)phen 

yl]-6-pentylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-cyanophenyl)phen 

yl]-6-hexylnaphthalene 
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1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-cyanophenyl)phen 

yl]-6-heptylnaphthalene 

1-Fluoro-2-[3,5-difluoro-4-(3,5-difluoro-4-

cyanophenyl)phenyl]-6-(3-butenyl)naphthalene 

(EXAMPLE 30) Preparation of liquid crystal composition (1) 

A general-purpose host liquid crystal (H) having the 

followinq structure: 
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50% 
F 

F 
50% 

havinq a wide operating temperature range and a low ~iscosity ... 
which can be also used for active matrix driving was prepared. 

The host liquid c::ystal oomposit.:i.on (H) exhibited a nematic phase 

at a temperature of not.higher than ll6.7°C and a melting point 

of +ll°C. The physical properties of the liquid crystal 

composition and the Qlactro-optical properties of the liquid 

crystal device prepared therefrom are as follows: 

Threshold voltage (Vth) : 

Dielectric anisotropy (Ae) : 

Response (~r=td) : 

Birafringanae (An) : 

2.14 v 

4.8 

25.3 :m sec. 

0.090 

~or the measurement cf threshold voltage (Vth) and 

response, the nematic liquid crystal composition is filled in a 

TN cell having a thickness of 6 µm. 'I'he meal!lu:rement is 19ffect~d 

a.ta temperature cf 20°C. Tha term 11 re.sponsa 11 as used herein is 

meant to indicate the response time shown du.ring the application 

of voltaqe at which the rise ti.me ('tr) and the drop ti.mGr ("Cd) are 
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equal to each other. 

80% cf the host liquid crystal composition (ff) and the 

compound represented by the formula (!b-1) of the present 

invantion obtained in Example 15: 

F 
(Ib-1) 

-.. 

were then added to a host liquid crystal composition (H} having 

a wide operating tlimpe:rature :range and suitable for low viscosity 

host liquid crystal compoid tion, particularly for active matrix 

di:ivinq, in a.n alnount of 20% to prepare 6!l nematic liquid crystal 

aomposition (M-l). As a result, the upper nematic phase 

temperature limit (Tl'M) of the nematic liquid crystal coiuposition 

(M-1) was 99 .2"C. 'l'h_e nematic liquid crystal composition· (M­

l) waa. allowed to stand a.t a tllil!Uperature of 150°C for 20 hours, 

a.nd then maasu.rad for T,1-2, . The results were 97 . B°C, demons tra tinq 

that the nematic liquid orystal composition (M-1) shows little 
. . ' . 

or no chanqfiil of T11_l from before heating. The nematic liquid 

c:r:ystal composition (M-1) was then irradiated with ultraviolet 

rays for 20 houro. As a result, the nematic liquid crystal 

composition (M-1) showed no change of TN_1 • '!'he nematic liquid 

ery~tal compomition (M~l) was then maasurQd fo% voltage holding 
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ratio. As a. result, the ccmposi tion exhibi tad a sufficiently high 

voltage holding ratio similarly to the host liquid crystal (B) 

during preparation, after haating and aftar irradiation with 

ultraviolQt rays. 

SuhsQquently, the nam.atia liquid crystal composition 

(M-l) was filled in a TN Cfiiilll having a t:hic:.kneu!ls of 4. 5 µm to preps.re 

a liquid crystal device. The liquid crystal device was then 

measured for electro-optical properties. The results are as ... 
follows: 

upper nematic phase 

tempe:r:ature limit (T11• 1 ) 

Oielectrie aniaQtropy (6E) 

Threshold voltage (Vth) 

Response (~r = ~dl 

98. 6°C 

4.60 

l.16 v 

24.2 m sec. 

It can thus be seen that the addition af thQ compound 

(Ih-1) makes it possible to provide a quick response similarly 

to the host liquid crystal composition (B), a lower dielectric 

ani~otropy than the hoat liqu~d o::ysta1 composition (H) and a 

threshold voltage drop of about 10% from tha.t of the host liquid 

c::ystal c:omposi tion (H) . The liquid crystal device thus obtainlild 

was than measured for voltage holding ratio at room temperature 

and 80°C. The resuits were good at any of thQ two telllperatura 

ranges, demonstrating that the liquid crystal device can be 

sufficiently used in active matri::ic driving. 
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{EXAMPLE 31) P.rapa.ration of liquid crystal composition (2) 

80% of the host licauid crystal composition (B) and the 

compound (Ib-2) of the present invention obtained in .Example 15: 

F 

F (Ih-2) 

.... 

wsa:r:e added to a host liquid crystal com,r:osition (E.') having a wide 

operating temperature range and-suitable for low viscosity host 

liquid crystal c0mposition, particularly for active matrix 

d.rivinq' in an am_ount of 20% to prepare a. nematic liquid crystal 

composition (M-2) . The electro-o~tical propgrti~s of the 

n~atic liquid crystal composition (M-2) ar.u:l the liquid cryatal 

device prepar;ad in tbs same manner Alli mentioruad abcve therefrom 

are as f'ollows: 

Upper nematic .phase 

temperaturQ limit (Tw-1> 92.7°C 

Dielectric anisotropy (l\e:) 5.1 

Threshold. voltage (Vth) l.53 v 

Response ("tr = t'd) 28.0 m sec. 

It can thus be aeen that the compound (Ib-1) exhibits a 

sma1ler dielectric anisotropy than the host liquid crystal (H) 

and a threshold voltaqs drop of about 20% from the host liquid 
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c::rysta.l (10 . 

The nematic liquid crystal composition (M·2) waa then 

subjected to heat st.ability test and ultraviolet ray irradiation 

test in the same manner as the nematic liquid crystal composition 

(M-1}. As a result, the composition (M-2) showed no chanqa of 

Tz.i-i aft.er these tests. The nematic liquid crystal composition 

(M-2) was then measured for voltage holdinq .ratio. As a result, 

the composition {M-2) exhibited a sufficiently high voltage .... 

holclinq ratio during preparation, aftQr heating and after 

irradiation with ultraviolet rays. 

As mentioned above, the compound represented by the 

general formula (I) i.s ve.ry uasaful in th• prepa.ra ti on of a liquid 

c:ystal composition having {a) m wida ne:I!.atic ph~ao op9xatinq 

tamperature range, (b) a threshold voltage low enough to drive 

at a low voltage, (e) a quick response and (d) a voltage holding 

ratio high enouqh active matrix driving. 

(EXAMPLE 32) Praparation of liqui.d. c:i:ystal composition (.2} 

80% of· the host liquid crystal composition CH) and the 

compound (Ic-'7) of the present invcantion obtained in !xample 2: 

F 

(Ic-7) 
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were ad.dcsd to a host liquid crystal composition (H) having a wide 

operating- temperature range and suitable for low viscosity host 

liquid crystal composition, particularly for active matrix 

d:riving, in an amount of 20% to prepare a. nematic liquid o:r:ystal 

composition (M-3) . The electro-optical prope:ties of the 

nmnatic liquid c:::r:ystal composition (M•3) and the liquid a:r:ystal 

device prepared in the same manna:r as men tionad above .theJ:ef:rom ... . 

are ao follows: 

'l'~-1 : 120 .0°C 

-2°C 

Threshold voltage (Vth) 2.06 v 
Dielectric anisotropy (AE) : 5.5 

Bixefringenca index (An) : O.llO 

It can thus he seen that the addition of the compound 

(Ic-7) ~axes it possible to :aise tha upper.nematic phase 

tempe.ratu::e limit crN-:i.> by not lower than 3°. The nematic liquid 

c:?:Ystal ~ompoai~ion (M-3) was cooled tc a temperature of -60°C 

to undergo crystallization. The ncam.atic liquid crystal 

composition (M-3) thus crystallized was then measured for melting 

point (Te-N}. '!'he results were -2°C, demonstra.tinq that the 

composition (M•3) exhibits a melting point drop of as much as 13° 

from the host liquid crystal Cc:'mlposi tion (H) . Accordingly, the 

stable temperature range of nematic phasci can be axpa.ndad by as 
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much as about 16° . It can also be saliln tha. t the adcli ti on of the 

compound (Ic-7) makes it possible to increase thQ dielectric 

anisotropy of liquid c.x:ystal composition and lower the threshold 

voltage of liquid crystal composition. The increase in the 

birafrin9ance index could be supp:r:es!led to 0. 02 from that of the 

host liquid crystal (B) . 

The liquid crystal device was then measured for voltage 

holding ratio at room temperature and 80°C. The res~lts were 
-.. -

extremely 9ood at any of the two temperature ranges, dcamonstratinq 

that it can be suf£iciantly used in active matrix d::iving. 

(COMPARATIVE EXAMPLE l} 

A compound :reprttsented by th~ f ollowinq. qana:ral formula 

(R-1) having a structure simila:r to the com.pound (Ic-7) hut having 

l,4·phenylena group instead of 2,6~naphthylene group: 

F 

F (R-1) 

was added to the host liquid c:r:ystal composition 00 in the same 

am.cunt as mentioned above (20%) to prspare a iiquid crystal 

composition (HR-1). The upper nematic: phase tamperature limit 

Ct'tt-1 ) of the liquid c::rystal composition (BR-l} was 101°C, which 
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is far lower than that cf the com.position (M-3} as expected. The 

liquid crystal composition (HR .. l) QXhibited .a melting point ('l'c_") 

of s 0 c, which is higher than that of the ooinposition (M-3). 

Accordinqly, the liquid crystal composition (BR-l) exhibited a 

nematic phase temperature range of as much as 25° or mores si:naller 

than the compc~ition (M-3) . 

(EXAMPLI!!. 3~) Preparation of liquid crystal composition (4) 

80% of the host liquid crystal composition (H) and the 

compound (Id-1) of the present invention obtainfiild in Example 12: 

(Id-l) 

were added to a. host liquid crystal composition (H) having a wide 

operating temperature range and suitable for low viscosity host 

liquid erystal eomposition, pa~ticu1arly ~or active matrix 

d::r:iving, in an amount of 20% to prepare a nematic liquid crystal 

composition (M-3). The electro-optical properties of the 

nematic liquid crystal composition (M-3) and the: liquid. crystal 

deviclil prepared in the same manner as mentioned above therefrom 

are as f'ollcws: 

91. 0°C 
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Threshold voltage (Vt.h) l.94 v 

Dielaatrie anisotropy (llf:) : 4.85 

Response (t.r=td).: 28.4 m. sec. 

Sirafrin9enee index (tln) : 0.112 

It can thus be seen that the addition of the compound 

(Id-1) in an amount of 20% cauaas a slight drop of the upper nematic 

phasa temperat:urliii limit (Tri_1 ) but malcas it possible to lower tha 

threaho~d ?oltaqe of the liquid crystal oc:snposition .and 

drastically raise the l:ii:refringence index of the liquid crystal 

composition (by a.bout 0. 02 from -that oE the host liquid crystal 

composition (H)) without deterioratinq th• response. 

Subsequently, the liquid erysta.1 composi ticn was allowed to stand 

at room temperature for l month. Howeva.:, no c:rystallization o:t' 

phase separation were observed. It can thus be ae.an that the 

compound (Id•l) has an excellent miscibility with the 

~cnventional liquid crystals. The liquid crystal composition 

(M·4l was cooled to a temperature of -15°C to undergo 

eryizt.alliza. tic:in, and then m.easu:r:ed for :mel ti.nq point {Tc-N) • The 

%esults ware 14°C. 

(EXAMPtE 34) Prepa~aticn of liquid czj,rstal com.position (5) 

To 80% of the host liquid c:ystal composition (R} was 

addsd the compound represented by the formula (Id-2) of the 

present invention obtained in Example 13: 

- 340 -



... :.-.~::..-~·---·~--''······----~ '~, .... __ , __ ._ ··- ··· .. =~-----=~.....__- .. --.=:.::::.'..::.····-'···-- --------···--~_:-.::.~~::.=:.--

F (Id-2) 

in the same manner as mentioned a.boYGJ (20%) to prcapare a liquid 

crystal com.po.si tion (M-5) . The physical propertias of the liquid 

crystal ~omposi ti on (M .. S) and the electro-optical p:rop~:r:ties of. 

the liquid crystal device prepared in the same manner as mentioned 

above therafrom a~e as fellows:· 

'l'N-l.: 

Threshold voltage (Vth) 

Dielect:ric aniect:ropy (8E): 

Respon9e (~:r=td) : 

Birefringence index {An) : 

S5.l°C 

l.'74 v 

5.7 

31.1 m seo. 

0.107 

The comparison of tha liquid crystal ccmposition (M-5) 

with the liquid. crystal composition (M-4) shows that the liquid 

crystal composition (M-5) exhibit!!! a sliqht1y lowe:r: 1"1M and a 

sliqhtly reduced bi~efrin9ence index but has a quick response 

similarly to t.he: liquid crystal composition (M-4) and a further 

drop of threshold vo~tage. 

(!:XAMPLE 35) P.reparat.icn of liquid crystal composition (6) 

To 80% of the heat liqcid ery~tal composition (B) was 
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add.ad the compound r.apresented b:y formula. (:td.-7) of the present 

invention obtained in Example 12: 

F (Id.-7) 

in the same manner as mentioned above {20%) to prepare .a lic;i:uid 
·a . , 

crystal compomition (M-6). The physical properties of the liquid 

crystal composition (M-~} and the elar:tro ... optical properties cf 

thci liquid crystal device prepared in tha same manner as mentioned 

above therefrom are as follows: 

Tbf-L: 

'l'c-N: 

Threshold voltage (Vth) 

Dielectric anisotropy (Ae) : 

Birefringence index (An) : 

Response ('t:r=td.) ; 

86. 0°C 

12°C 

1.65 v 

6.5 

0.10"7 

28.8 m sec. 

The addition of the compound (Id-7) in an amount of 20% 

c:ausea a slight drop of the upper nematic phase temperature limit 

(tN_1) hut ean provide a quick :response similarly to the host liquid 

crystal composition (ff) a.ndmalces it possible to cirastieally lower 

the threshold. voltage of the liquid crystal c::omposi tion (by O . 3 

V). Furthe~, the birefringence index of the 
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liquid crystal composition can be drastically increased from the 

host liquid crystal composition (H). 

(COMPARATIVE EXAMPLE 2} 

The procedure of Examples 33 to 35 were followed except 

that the compound represented by fo.rmula (Ic} was replaced by a 

compound represented by the following formula (R-2) having a 

structul'.19 similar to that of the compound (Ic) but having 

1,4-phenylene group instead of 2,6-naphthylene group: 

F C3H,--o-O-F (R-2} 

which was added in the same manner as mentioned above (20% by 

weight) to prepare a liquid crystal composition (HR-2). The 

liquid crystal composition (HR-2) thus prepared was then measured 

for physical properties and electro-optical properties in the 

same manner as mentioned above. The results are as follows: 

TN-l: 86. 0°C 

Threshold voltage (Vth) 1.86 V 

Dielectric anisotropy (~E) : 4.92 

Response (Lr=td) : 27.0 m sec. 

Birefringence index (~n) : 0.096 
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The comparison of the liquid crystal composition (HR-

2) with the liquid crystal composition (H-1) shows that the liquid 

crystal composition (HR-2) exhibits a slightly more quick 

:tau1ponse and a slightly lower threshold vol taqe {Vth) . Boweva:r:, 

the upper nematic phase temperature limit ('l'?M) of the liquid 

crystal c0mposition (HR-2) showed a further drop. Th• liquid 

crystal composition (HR-2) also showed only a. nliqht increase in 

birefrizise~ca index. 

The naphthalene ~erivative provided by the present 

invention exhibits an excellent liquid-c:rystallinity and 

miscibility with currently widely used liquid crystal 

compositicns or compositio~s. Tha addition of the naphthalene 

derivative makes it possible to drastically lower the threshold 

voltage of the liqtlid c:::rysta.l composition while maintaining its 

hiqh responaQ, The naphthalene .derivative of the present 

invention is characterized by a large birefringence index. 

l!'Urthar, most cf the naphtha1~ne derivative of the present 

invent.ion has no strongly pola:r: group in its molecule and thus 

can also be u.aed for active matrix d:riving. Moreover, a.s shewn 

in the foreqoinq examples, the naphthalene derivative of the 

prasent invention can be easily produced and is colorless and 

chemically stable. Acco:rdinqly, the liquid c.ryste.l composition 

ccmprisinq the naphthalene derivative of the present invention 
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is sxtre.mely useful aa a practical liquid c.rystal composition, 

particularly a liquid. cryst:.aJ. composition which can oper&ta 

within a. wide tempera tui:e rang-a and requires a. hiqh speed response 

and a low voltage driving. 

-.. 
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WHAT :ts CLAIMED IS : 

l. A naphthalene derivative represented by the 

following general fo.rmula (I) : 

(I) 

--
wherain a• repreaen. ts a Cl-20 alkyl-, a.lkoxy, alkoxyalkyl, alkenyl 

o:r alkenyloxy q:roup which may be substituted by a. C1 w., alkoxyl group 

or from 1 to 7 fluorine atoms; .a and b each represent an inteqer 
.. 

of 0 or 1 and satisfy the relationship a ~ h; rings A and B each 

independently represent a trans-1,4-eyc::lohaxylene group, l,4-

phenylene group which may be substituted by one or more fluorine 

atoms, pyridine-2,5-diyl qroup, pyri.midine-2,5-diyl 9roup, 

pyrazine-2,5-d.iyl ~roup, pyridazine-3,6-diyl group, trans-

l,3-dioxana-2,5-diyl q:oup, transYdecahydronaphthalene-2,6-

diyl i;;r:r:oup or t:ei:.rahydronaphthal.e:na-2, G-cii.yl group; La and L0 •ach 

CH=CHCB2CH2-, -CH2CH2CH=CH-, -CH (CS:3) CR2- I -CH;:CH (C::H3) - 1 -CF=CF-, 

-Ci'20-, -OCF2-, -coo-, -oco-, -c=sc- or sir.iqle bond; x1 to X6 a.a.ch 

independently :represent. a hydrogen atom or fluorine atom; and z• 
represents a ~luo:rine at.om, chlorine atom, trifluo:comethoxy group, 

C1-1 alkoxyl group, cl-410 alkyl I ai.>coxyl , alkenyl o.r al.kenyloxy group 
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which may be substituted by from l to 7 fluorine atoms o:r: qroup 

represented by the followinq qeneral formula (Ila) or (IIb) : 

.· (IIa) 

(II:b) -.. 

wherein Le1 and Ld each independently represent -CH2C:S::;;:-, -. -

-cs2cs (CH::i> - , -cr=CF-, -CF2o-, -ocr2-, -coo-, -oco-, -c=c- or 

single bond; rings C and D eaoh ind.Qpendently reprQs&nt a 

t.rana-1,4-cyclohexylene group, 1, 4-phenylene g;rcup whioh may be 

s\lbstituted by one or more fluoriri& atoms~ py:r:id.ine-2,5-diyl 

qroup, pyrimidine-2,5-diyl ~roup, pyrazine-2,5-diyl group, 

pyridazine-3,6-d.iyl group, trans-1,3-dioxane-2,5-d.iyl qroup, 

tra.na-decahydronaphthalene-2,6-diyl qroup oz 

tetrahyd:r:onaphthalena-2 I 6-d.iyl group; zb and Z" &ach 

independently represent a fluorine atom, ehlorinliit atom, lo:romine 

atom, iodine atom, hydro9en atom., cyano q:roup, •SCN, -OCN, -R' , 

-OR' , -OCOR' or -COOR' , where.in R' reprasents a C1• 20 alkyl or illkoxy 

group or C2• 20 alkanyl c.r alkenyloxy group, and these groups may 

be susbsti tu ted by a C1-10 alkoxyl I acyl 4 acyloxy or alkoxycarhonyl 

"This Sheet Has Been Replaced 
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group and one or mo%e hydrogen atoms contained in these qroupo 

may be substitutad by one or morlliil fluorine a.toms, and in the case 

of forming an asymmetric carbon by the substitution or l:;l:anchinq, 

it may f.o:i::m an optically a.ct.iv• form or ~acemic form, with the 

pxovise that (l} i~ z• represent~ a group represented by the 

g-ena:r:a.l formula (:t:Ia) , b is 0 I if z• :rap.resents a. qroup :r:ap:r:e1umted 

by the general formula. (I!b) / a iS 0 1 and if za :'lip%8Sent8 & fluorine 
. . 

atom, chlorine atom, trifluorometho::q· qroup. cl-7 a.lko,xyl group ... 
or C1 _20 alkyl , alkoxyl, ;1lkenyl ol! alkenyloxy group which may be 

substituted by from 1 to 7 fluorine atoms, a ia l; (2) if z• 

represents the group raprasentad by tha general fonnula (I!a} , 

ring C reprliilsanta 2 l, 4-phenylene group which may .bs;i substituted 

by fluo:r:ine a.tom and zb x:epras0nts a fluorine &tom, chlorine a.tom, 

trifluoromathoxy group or an alkyl or alkoxyl. group which may be 

substitutedby fluorine atom, La represents -CR2CB2CH2CH2-, -CH=CH-, 

-CF20- or -OCF2- and./o:r at lee.et one of X1 to X6 repreasnts a. fluorine 

atom; (3) if zs represents an a1kyl or alko.xy1 group, at lea8t 

one of X1 to X6 represent.~ ~- fluorin~ atom and/or Le represent.s 
... 

-CB2CH2CH2CH2-, -Ci'•CF..,, -CF20- or -OCF:;-; (4) if z~ represents a 

fluorine or chlorine atom, La represents a aingle bond; and if 

ring A represents a 1, 4-phe:nylene group which may be substituted 

by fluorine atom, b repr~ssnts 0, or h represents 1 and L~ 

represents a single bond; and (5} if a and b each rap~asent 0, 
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X1 .represents a fluorine atom and r tc X0 each represent a hydroqan 

atom; and if La represents a singl:e bond, z1:1 represents fluorins 

atom, chlorine atom, hydrogen a.tom, trifluo:romethoxy qroup, 

alkQnyl group, alkanyloxy group, cyanato group or cya.no qrcup. 

2. The compound a.ccording·to Claim 1, wherein in tha 

9onaral formula CI) a artd b each represent 1. 

3 . 'l'he compound ·according'. to Claim l ~ whe:riain in the 

general formula (I} a is i, b is O and Z" is· a. group selected from ... 
the qroup consisting of fluoz::iru:r atom, chlorine atom, 

t:rifl uo:omethoxy group / ~nd C1• 20• alkyl, alkoxyl, alkenyl or 

alkenyloxy group which may be substituted by from l to '1 fli:!.orine 

atoms or or from 1 to 7 ·fluorine atoms. 
. ~. ~. 

4. The compound a.c:::c'ording to Claim 1, wherein in thia 
... 

general formula (I) a is :i, b is 0 and Z1 is a group represented 

by the general fo.:cmula (~Ia) . 

5. The compound.accordin9 to Claim 1 1 whe:rei.n. in the 

general fo:cmula (I) a and.b raach are O and z• represents a qroup 
-· 

represented by the genara1 fo:z:mula (IIa) . 

. -
6. 'l!he eompcund according to Claim. 1, wher:ein in the 

qaneral formula (I) a a~d b e~c::h are 0 and z• ::epresents a g:roup 

represented by the general formula (IIb) . 

7. The compound according to any one cf Claims 1 to 6, 

wherein L•, L0
, L= and La in the general fo:rmula (I} each 

indapendent1y xepresent a· group selected from the qroup 

- 349 -



111111111111111111111111111111 
" C L M S * 

a. The compound a.ccord.inq to any one of Claims l to 4 

and 7, wherein rinq A in th!il qc;anera.1 formula (I) rep.resents a q:roup 

selactad f:om the group eonsistinq o~ trans-1,4-cyclohexylene 

group, 1,4-phenylene g~oup, 2-fluoro-1,4-phenylene group, 

2,6-difluoro-l,4-phenylene qroup and 

tra.nsYd.ecahydronaphthal•ns-2,6-diyl group. 

9. The compound. according tc any one of Claims l, 2, 7 -... 

and 8, wherein ring B in the qe~eral fcrmula (!) represQnts a 

trans-1,4-cyclohexylene ;roup .. 

lO. 'l'he compound. according to any one of Claims l and 

4 to 7, wherein rings C and Di~ the ~Qner~l formula (I) each 

independently represent a qroup seleotad from the qroup 

consisting of l, 4-phcmylene group, 2-fluo:r:o-1, 4-phenylene group, 

3-fluo%o-1,4-phenylene gro~p. 2,3-difluoro~l,4-phenyleneqroup 

and 3,5-difluoro-l,4-phanylene g:oup. 
·.··. 

ll. The compound according to any one of Claims 1 to 3 

and 7 to 9, WhQrain za in the general fo:rm.u1a (%) rep:esenta a 

qroup selected from thca ·group consisting of C11 ~ 12 alken.yl group 

which may he substituted by from 1 to 3 .fluorine atoms and C3_12 

alkanyloxy qroup which may be substituted by from 1 to 3 fluorine 

ate.me;. 

12. The compound. a.ccord.inq to any one of Claims l to 3 

and 7 to 9, wherein z• in ·the general formula (I) represQnts a 
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group selected from the ·qroup c::onsistinq of C1_12 alkyl or a.lkoxyl 

q:oup which may be substituted by from l to 7 fluorine atoms. 

13 . Tha compound according to Claim 12, whtiirein Z .. in 

the qeneral formula. (!).represents a ~rifluoromethoxy g:i:oup. 

14. The compound ·according to any one of Claims 1 to 13, 

wherein X1 in the qenar;al formula {I) rep.reeants a :fluorine a.tom. 

15. The compound acc:ordinq to Claim 14, wherein X2 in 

the qanera.1 formula (I) rep.resents ... fluorine atom .. ... -

16 . ~he compound according: to Claim 2 or 3 , wherein X1 

and r in the general fo~ula (I) .each .represent a fluorine atom. 
• • 4 •• •• ~ ; 

1?. A liquid cey~tAl composition comprising a compound 
~ ;.~-... . 

represented by the 9enaral fo:r:mula (I) described in Claim l. 
,· 

. ·' 
18. Tha liquid crystal composition according to Claim 

. ~· . 

17 for u5a in active matrix driving . 
. . . t .. .. . ·. ~ .... 

19. A liquid. o:rystal device comprising as a constituliilnt 

ell!ment a liquid .crystal composition.d.escr:i.hed in Claim 17. 
. . 

20. An active m~trix driving liquid c~stal display 
. . . 

d1aviee comprising a liqtli.d crysta1 composition de.scribed. in C1aim 
.. ~:·· ~ '· ··: • 1_. ... · 

18. 
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