NAPHTHALENE DERIVATIVE AND LIQUID CRYSTAL

COMPOSITION COMPRISING THE SANME

FIELD OF THE INVENTION
The prusﬁnt invention relates to a novel liquid-
crystalline compound which is a naphthalena derivative uaeful as
an electro-optical liquid crystal display material, a liguid
crystal gompesition containing such naphthalene derivatives and
a liguid erystal display device comprising the sama,
BACKGROUND OF THE INVENTION
A liguid crystal display davice has been unsed more and
more in watch and electronic caleulator as well as various
measuring instrument, panel for avtomobile, word processor,
electronic note, printer, computer, television, etc.
Representative examples of liquid crystal display system includa
TN {twisted nematic) system, STN (super-twisted nematic) system,
DS (dynamic scattering) system, GH (guest~host) systam, and FLC
. (ferroalaectric liquid crystal) system, which allows high speed
response. Referring to driving system, multiplex driving has
bean more common than the conventional static driving. Furthar, )
simple matrix system has been recently put into practical usa:

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

As the liguid crystal materials to be incorperated. in ..~

these liguid crystal display devices there have been synthesized

1

5 R v |

an g0 n: N i)
(\\.}j &j IA L{j Lz'{ Wl ' qG‘ P

%



a very large number of kinds of liguid-crystalline compounds to
date. These liquid~crystalline compounds are ussd depending on
their display systems, driving systems or purposes. However, the
requirement for improvemant of the properties of liquid crystal
display davice {enhancement of display quality or increase of the
size of diaplay) has been growing more aﬁd more. In ordexr to
satisfy these requirements, the devalopment of new liquid crystal
compoundg are under way. |

| A ligquid crystal compound is composad of a central
skaleton moiety generally called core and a terminal moiety at
both enda theresf. Ingeneral, themaijorilty of the ring atzucture
constituting the core meiety of a liquid crystal compound is
oecupied by 1,4~phenylene group (which may be substituted by ona
or two halogen atoms, cyanc groups, methyl groups, atc.) and
trans-1l,4~-cyclohexylene group. However, a ligquid-crystalline
conmpound maeraely wade of 1,4-phenylene group and trans-1,4-
cyclohaxylene group is limited in its kind or properties. As a
matter of fact, thess components cannot sufficiently meet the
foregoing demands.

Besides the ring structures such as 1,4-phenylena group
and trans-1,4-~cyclohexylene group, hetarocyclic groups such as
pyridine~2,5-diyl group, pyrimidine-2,65-diyl group and 1,3~
diaxane—txaﬁs~2,5*diyl group, condensad rings such as trans-

decahydronaphthalene-2, 6~diyl group, naphthalena-2,6&-diyl



group, tetrahydronaphthalenae=-2,6~diyl group,
bicycle[Z,2,2]octane-1,4~diyl group and spiro{3,3]heptane-
2,6-diyl group, etc. have been under study. However, few of thass
compounds have beern put into practical use dus to problems in
production (technique, cost, ste.) and stability.

Though being a ring structure which has long been reported,
naphthalene-2, 6~diyl group among these condansed rings is little
known for propertiaes other than liquid crystallinity (phase
trangition temperatura), particularly nematic ligquid
crystallinity. (Foz smectic liquidceryatal, it has recentlybeen
reported that an optically asctive alcchol aster of
naphthalenecarboxylic acid exhibits interssting properties as 2
ferrcelectric ligquid cxystal.)

An ordinary liquid erystal cémpound ia tazminated by 2
chain (side chain) group at cne end thareof at least. A so-called
p-type liquid ecrystal the dielectric anisotropy of which is
positive is mostly terminated by a polar group at the other end
therect.

In order to lowar tha driving voltage in TN or STN display
systam, & so-called strong P~type compound (the dielectric
anisotropy of which is positive and great) is required. For this
purpose, a compound te'minatad by cyano group at the molecular
end tharecf and having one or more fluorine atéms in tha same

direction per molacule is normally used. As a naphthalane



derivative thers has been raported only a compound having
phenylnaphthaianasksletcn(GBZZ?l??lA:Citatian(a}). Thare is
no refersnce to physical properties and application.

As the foregoing P-type compound to be vaad in active
matrix driving there is used a compound containing as apolar group
fluorine atem, fluczoalkoxyl group oxr fluorocalkyl group alone.
As a naphthalene derivative there is described only a compound
having phenylnaphthalene skeleton in GB22270198 (Citation (b))
and the above Citation (a). Howsver, there is little refarence
to specific physical proparties.  Further, there is no raference
to applieation to active matrix gystem.

In general, a 1iqﬁid—cryatalling compound which is a
naphthalens derivative mostly axhihifs a poor miscibilibty with
other liquid crystal compounds. It is thought effective to
intreduce side substitusnts (prefaerably fluorine atom in
particular) into the naphthalena skeleton for the purpose of
improving the miscibility of the naphthalene derivative. The
substitution by fluorine atom is though.t effective alsc if an and
polar group is directly introduced into the naphthalena ring in
the application to the foregeing active matrix system. Some
examplas of such a fluoronaphthalene derivative are shown in the
foregoing Citation (a). Howaver, there is little reference to
production process, not to mention physical proparties. Thus,

it is by no means thought that these exemplified compounds ara



actually produced compounds. Further, it cannot be presumad what
properties thess compounds have. No compounds having a structure
having a fluoroalkoxyl group er flucroalkyl group directly

connacted to naphthalenae ring as a polar group have been known.

It has been known that a liquid crystal compound having
an alkenyl group instead of an alkyl gzroup, which is normally used
as a side chain meiety, exhibits excellant improvementa such asz
improved liguid crystallinity, reducad viscosity and inproved
sharpness in display. Howevar, these alkenyl groups are moastly
introduced directly connected té cyclcohexane ring. Thus, no
compounds having alkanyl groups introduced in naphthalena zing
have been reported.

Similarly, nc naphthalens derivatives having as gids
chainalkdxylalkylgzaup,fluoroalkylgzuup,fluarcalkénylgroup,
fluornalkenyloxy grbup, etc. hava been reported,

As groups connacting the ring structures in the core
moiety of a liquid crystal compound, there havae been known many
divalent organic groups besides single bond and 1,2-ethylene
group {~CH,CH,~).

Liquid crystal compounds having 1,4—buty;ane group or
1,2-propylene group aras known to have a low melting peint and an
excellent miscibility with other liguid crystal compounds as
compared with the corresponding liquid erystal compounds having

single bond or ethylene group. However, no liguid-erystalline



cempounds having 1,4-butylene group ox 1,2-propylene group hava
bean known among naphthalense derivatives.

It has bean reportad that a liquid crystal compound having
difluoroxymethylene group (~-CF,0~-, -0CF,~) or diflucrocethenyl
group {(~CF=CF-) exhibits a low viacosity and ﬁhuu iz affective
for the anhancama#t of respoense. However, nc such naphthalene

darivatives have basn known.

SUMMARY OF THE INVENIION
An cbiect of tfxa present ‘invention is to provide a novel
ligquid~crystalline compound having s naphthalene ring and a
practical ligquid erystal composition comprising the same.
 The prasent invention has the following constitutions to
azcomplish the foregoing objact:
1. A na.phthalane.dexivat'iva represented by the

following general formula (I):

(T2

whersin R® represents a C,_,, alkyl, alkoxy, alkoxyi&lkyl, alkenyl
or alkenyloxy group which may be substituted byaC, , alkoxyl group
or from 1 to 7 fluorine atoms; 3 and b each represent an integer

of 0 or 1 and satisfy the relationship a 2 b; zings A and B each



independently repraesant a trans-l1,4-cyclchexylene group, 1,4~
phenylena group which may ba substituted by one or moxe flucrine
atoms, pyridine-2,S5-diyl group, pyrimidine-2,5-diyl group,
pyrazine-2,5-diyl group, pyridazine-3,6-diyl group, trans-
1,3~dioxane-2, 5-—di'yl group, trans~decahydronaphthalene-2,6~
diyl grou;S or tetrahydronaphthalene~2,6-diyl group; L." and L° each
independantly represent -~CH,CH,~, -CH,CH,CHCH,-, -CH=CHE~,6 -
CH=CHCH,GH,~, ~CH,CH,CH=CH~, ~CH(CH,)CH,~, -CH,CH{CH,)~-, -CF=CF~,
~CF,0~, ~OCF,~, -C00-, ~0C0~-, -C=C~ or single bond; X' to X’ sach
independently rapreéent a hydrogen atom or £luorine atom; and 2°
reprosents a fluorine atom, chlorine atem, trifluorcmethexy group,
C,.s alkoxyl group, C, ,,alkyl, alkoxyl, alkenyl é:r alkanyloxy group
which may be substituted by from 1 to 7 fluorine atoms or group

reprasented by the following general formula (ITa) oxr {(IIb):

(e )2 (x1a)
LE—@—LL@-f (IIb)

wherein L° and L° each indepandently represent -CH,CH,~, ~

CH,CH,CH,CH,~, ~CR=CH-, ~CH=CHCH,CH,~, -CH,CH,CH=CE~, ~CH(CH,)CH,~,



~CH,CH (CH,) ~, ~-CF=CF-, -CF,0-, -OCF,~, -C00-, =-0CO-, ~CEC- or
singla bond; rings C and D each independently represent a
trans-1,4-cyclohexylens group, 1,4-phenylens group which may be
substitutad by one or morse fluorine atoms, pyridine~2, 5-diyl
group, pyrimidine~2,5~diyl group, pyrazine-2,65-diyl group,
pyridazina~3, 6~diyl group, trana-l, 3-—dicxane-2 ,B-diyl group,
trans-~dacahydronaphthalene-2, 6~diyl group orx
tatrahydronaphthalene~2,6-diyl group; 2° and 2Z° each -
indepandaently represent a £luorine atom, chlorine atom, bromine
atom, iodine atom, hydrogen atom, cyano group, —SCN, -~OCN, -R',
~DR', -0COR’ or ~COOR’ , whezrein R’ repregents aC,,, alkyi or alkoxy
group or C, ., alkenyl or alkenyloxy group, and thase grdups may
be susbhatituted by a €, ,, alkoxyl, acyl, acyloxy or alkexycarbonyl
grcﬁp and one or more hydrogen atoms containsd in these groups
may be substituted by one or more fluorine atomg, and in the casze
of forming an asymmetric carbon by the substitution or branching,
it may form an optically active form or racemic form, with the
proviso that (1) if 2Z° represents a group representad by the
general formula (IIa), bia 0, if 2" represents a group represanted
by the ganarai formula {IIb), 2isz 0, and if 2" represents a fluorine
atom, chlorine atom, trifluoromethexy group, C,, alkoxyl group
or G, alkyl, alkoxyl, alkenyl or alkenyloxy group which may be
substituted by from 1 to 7 fluorine atomsz, 2 is 1; (2) if 2*

represents the group repreassnted by the general formula (ITa),



ring C represents a 1,4~phenylene group which may be substituted
by fluorine atom and 2° reprasents a fluorine atom, chlorine atom,
trifluoromethoxy group or an alkyl or alkexyl group which may be
substitutedby fluorine atom, L° representa ~CH,CH,CH,CH,~-, ~CH=CH~,
~CH=CHCH,CH,-, ~CH,CH,CH=CH~, =-CRI(CH,)CK,~, ~CH,CE(CH,) -, ~CF=CF-,
~-CF,0~ or ~OCF,- and/or at least one of X' to X’ rapresents a flvozine
stom; (3) if 2" represents an alkyl or alkoxyl group, at least
one of X! to X* represents a fluorine atom and/ox L° represents
~CH,CH,CH,CH,~, -CF=CF-, -CF,0~ or -OCF,~; (4) if Z* represents a
fluorine or chlorine atom, L' representa s single bond; and if
. ring A represents a 1,4-phenylene group wﬁich may be substituted
by fluorine atom, b representa 0, or b reprssants 1 and I°
represants a singlae bond; and (5) if. & and b each rapresent 0,
X' represents a fluorine atom and X* to X sach rapresent a hydrogen
atom; and Lf 1° rapresents a single bond, %° represents fluorine
atom, chlorine atom, hydrogen atom, trifluoromethoxy group,
alkenyl group, alkenyloxy group, cyanato group or éya.na group.

2. The compound according to Clause 1 abova, wherein in
the general forxmula (I) 3 and b sach represent 1.

3. The compound according o Clause 1 above, wherein in
the genexal formula (I) a iz 1, b is 0 and Z2* iz a group selectad
from the group consisting of fluorine atom, chlorz’.ne atom,
triflucromethoxy group, and C,,, alkyl, alkoxyl, alkenyl ox

alkenyloxy group which may be substitutad by C,, alkoxyl group



or from 1 te 7 fluorine atoms.

4. The compound according to Clause 1 above, wherein in
the general formula (I) ais 1, b is 0 and 2" is a group reprasented
by the general formula (IIa).

5. The compound according to Clause 1 above, wherein in
the general formula (I} a and b .each ara 0 and Z" represents a
group :epz:euanta& by the general formula {IIa}.

€. . The compound according to Clause 1 abova, wharein in
the general formula (I) a and b each are U and 2" represaents a
group reprasentad by the general formula {IIb).

7. The compound according to any one of Clauses 1 to §
abova, wharein L*, L°, 1° and L® in the general formula (I) each
indapendently represent & group selected from the group
consisting of ~CH,CH,~ and singie bond., |

8. The compound according to any one of Clausaes 1 to 4
and 7 above, wherein ring A in the ganeral formula (I) rapresents
a group selected from the group consisting of trans-1,4-
cyclohexylens group, 1,4-phenylene group, 2-fluoro-l,d-
phenylene group, 2,6-~difluorc-1,4{-phenylene group and trans-
decahydronaphthalene-2,6-diyl group.

8. The compound according to any one of Clausas 1, 2,
7 and 8 above, wherein ring B in the general formula (I) represants
a trans-1l,4-cyclohexylene group.

10. The compound according to any one of Clauses 1 and
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4 to 7 above, wherein rings C and D in the gensxral formula (I}
each independently represent a group selected from the group
consisting of 1, 4-phenylene group, 2-fluoro-1, 4-phenylene group,
3~-fluoro-1l,4-phenylene group, 2,3-difluorco-~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 2* in the general formula (I} represents
a group i.selected from the group consisting of C,,, alkenyl group
which may b-e substituted by from 1 to 3 fluorine atoms and C,_,,
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 2% in the general formula {I) represents
a group selected from the group consisting of C,_, alkyl or alkoxyl
group which may be substituted by from 1 to 7 fluorine atoms.

13. The compound according to Clause 12 above, wherein
Z® in the general formula (I) represents a trifluoromethoxy group.

14. The compound according to any one of Clauses 1 to
13 above, wherein X' in the general formula (I} represents a
fluorine atom.

15. The compound according toc Clause 14 above, wherein
¥? in the general formula (I) represents a fluorine atom.

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

wherein X' and X° in the general formula (I) each represent a



fluorine atom.

17. A liguid crystal composition comprising a compound
represented by the general formula {I) described in Clause 1
above.

18. The ligquid crystal composition described in Clause
17 above for use in active matrix driving.

18. A liquid crystal device comprising as a constituent
alement a licguid crystal composition described in Clause 17 above.

20.. An active matrix driving ligquid 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):

()

In the foregoing general formula {I), R® represents a C,_,,
alkyl, alkoxy, alkoxyalkyl, alkenyl or alkenyloxy group which may
be substituted by a C,_; alkoxyl group or from 1 to 7 £fluorine atoms.
R® preferably is a C,_, straight-chain alkyl or alkenyl group. The

alkyl group is preferably an unsubstituted alkyl group or an alkyl



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 oxr 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
hydroger: at.:cm 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, Z,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
configuration 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.

a and b each represent 0 or 1 and satisfy the relationship

Rings A and B each independently represent a trans-

1,4-cyclohexylene group, 1,4-phenylene group which may be
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aubstituted by one or more flucrine atems, pyridine-2, S5-diyl
group, pyrimidine-2,65-diyl group, pyrazine-2,5-diyl group,
pyridazine-3,6~diyl group, trans-l,3-dicxans-2,65-diyl group,
trans-decahydronaphthalena-2, 6-diyl group or
tetrahydronaphthalene-2, 6~diyl group. Preferred among thesa
groups ara trans-l,é-cyalohexylane_group, l,4-phenylene, 2-
fluoro-1,4-phenylene group, 3-fluore-l,4-~phenylene group,
2,3-diflpore-1,4~phenylene group, 2,6~diflucro-l, 4-phenylene
group, and trans-decahydro naphthalene-2,6~diyl group. In

particular, ring B is preferably a cyclochexane ring. Ring A, if

.8 atrong p-typs liquid crystal composzition is particularly

required, is preferably a 2-flucro-l,4-phenylena group or
2,86~difluoro~1l,4-phenylene group. If a strong n-type (negative
dielectric anisotropy) is particulariy required, ring A is
preferably a 3-fluoro-l,4-phenylene group or 2,3~difluoro-

1, 4-phenylena group.

L' and L” each independantly represent -CE,CH,~, -
CB,CH,CH,CH,~, ~CE=CB~, ~CH=CHCH,CH,~, ~CH,CH,CE=CH~-, <CH(CH,)CH,-,
~CH,CH (CH,) ~, =~CF=CF~, ~CF,0-, -OCF,~, -COO-, -0CO-, -C=C- or
asingle bond. Prefexred among these groups are ~CH,CH,~, ~CF=CF~-,
~CF,;0~, ~OCF,~ and single bond, and ~CH,CH,- and single bond are
particularly preferred. If L'andl’are present at the same tims,
at least cne of tham iz more preferably a single bond.

X' to X% each indepéndently repragant a hydrogen atoem or

-~ 14 -



fluorine atom. In particular, X' preferably represents a
fluorine atom. If the liquid-crystalline compound is a p-type
compound, one or more of X' to X’ each are preferably a fluorine
atom while X' to X® each are preferably a hydrogen atom. Further,
if 2° is a polar group such as fluorine atom, X' and X’ or X' to
X’ each preferably represent a fluorine atom at the same time.
If the liquid-crystalline compound is a n-type compound, at least
one of X to X°® is preferably a fluorine atom. Alternatively, all

- .
X' to X° each represent a hydrogen atom. Alternmatively, X' is
preferably a fluorine atom while the others are each preferably
a hydrogen atom.

Z2? represents a fluorine atom, chlorine atom,
trifluoromethoxy group, C,, alkoxyl group, C,,, alkyl, alkoxyl,
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):

L"—-@-—Zb {IXa)
L“——@-L"—@—z‘ (I1b)

Preferred among these groups are fluorine atom, triflucromethoxy

group, diflucromethoxy group, C(C,., straight-chain aikyl group,



C,.; straight-chain alkoxyl group, C,, straight~chain 3-alkenyl
group, C;_, stxaight-—cha'in alkenyloxy group, and gzroup represented
by the foregoing genazal formula (IZa) or (IIb}). Particularly
prefarzed among lthasa groups are fluczine atom, triflucromethoxy
group, methyl group, ethyl group, propyl group, butyl group,
pantyl group, mathoxy group, sthoxy group, 3-butenyl group,
trang-3~pantanyl group, allyloxy group, crotyloxy group, and
group reprasentaed by the genazal formula (IIa).

In the gensral formula {IIa) or (IIb), L° and 1L° each

independently represent -CHCH,-, -CH,CE,CH.CH,~, -CEmCH-, -

CH=CHCH,CH,-, ~CH,CH,CE=CH-~, ~CH(CH,)CRH,~, ~CH,CH(CE,)~, ~CF=aCF-,

~CF,0~, -OCF,~, ~CO0~, -0CO0-, ~C=(~ or single bond. Preferrad
among thase groups are ~CHCE,~, ~CF=Cf~, ~CF,0~, ~OCE,~ or gingle
bond. Particularly preferred among these groups are -CH,CH,~ or
single bond. Further, if I° and L are present at the same tima,
or if L° and the foregoing L are present at the same time, at
least one of them is praferably a single bond.

Ringas C and D each independsntly represent a transg-
1;4~cyclohexylang group, 1,4-phenyléne group which may be
substituted by one or more fluocrine atoms, pyridine-2,5~diyl
group, pyrimidine~2,5-diyl group, pyrazine-2,5-diyl group,
pyridazine-3, 6~diyl group, trans-1,3~dicxane-2,5-diyl group,
trans-decahydronaphthalene-2,6~diyl group or

tetrahydxonaphthalana—z,S—diyl group. FPreferrad among thase

- 16 -



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, é-phenylene group, 3-fluoro-1,4-phenylene group,
2,3-difluoro-1,4-phenylene group, and 3,5-difluocro-1l,4-
phenylene group. In particular, if the liquid-crystalline
compound is a p-type compound, rings C and D each are preferably
a 3-—fluq.ro-1,4-phenylene group or 3,5-difluoro-l,4-phenylene
group. .

Z° and Z° 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 C, ,, alkyl or alkoxy group or C,,, alkenyl or
alkenyloxy group, and these groups may be susbstituted by a C,_,,
alkoxyl, acyl, acyloxy or alkoxycarbonyl group and one or more
hydrogen atoms contained in these groups may be substituted by
one or more £luorine atoms, and in the case of forming an asymnetric
carbon by the substitution or branching, it may form an optically
active form or racemic form.

Preferably, 2° and Z° each represent a fluorine atom,
chlorine atom, hydrogen atom, trifluoromethoxy group, C,; alkoxyl
group or C,,, alkyl, alkoxyl, alkenyl or alkenyloxy group which
may be substituted by from 1 to 20 fluorine atoms, cyanato group

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



trifluoromethoxy group, difluoromethoxy group, C,, straight-
chain alkyl group, C,; straight-chain alkoxyl group, C,,
straight-chain 3-alkenyl group, C,, straight-chain alkenyloxy
group or cyanoc group. Particularly preferred among these groups
are fluorine atom, trifluoromethoxy group, methyl grcup, ethyl
group, propyl group, butyl group, pentyl group, methoxy group,
ethoxy group, 3-butenyl group, trans-3-pentenyl group, allyloxy
group, c_fotyloxy group, and cyanoc group.

There are the following prcvisions:

{1} If 2° represents the group represented by the general
formula (IIa), b is 0, if 2Z° represents the group represented by
the general formula (IIb}, a is 0, and if Z® represents a fluorine
atonm, chlorine atom, trifluoromethoxy group, C,, alkoxyl group
or C,,, alkyl, alkoxyl, alkenyl or alkenyloxy group which may be
substituted by from 1 to 7 fluorine atoms, a is 1;

(2) If Z° 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 Z° represents a fluorine atom,
chlorine atom, trifluoromethoxy group or an alkyl or alkoxyl group
which may be substituted by fluorine atom, L° represents -~
CH,CH,CH,CH,~, ~CH=CH~, -CH=CHCH,CH,-, ~CH,CH,CH=CHE~, -CH(CH,)CH,~,
-CH,CH (CH,) -, -CF=CF-, -CF,0- or -OCF,- and/or at least one of X'
to X° represents a fluorine atom;

{3) If 2° represents an alkyl or alkoxyl group, at least



one of X' to X° represents a fluorine atom and/or I° represents

~CH,CH,CH,CH,~, -CF=CF-, -C¥,0- or ~OCF,~;

{4) if T represents 2 fluorine or chlorine atom, L*
represents a single bond; and if ring A represents a 1, 4~-phenylene
group which may be substituted by flusrine atom, b represants 0,
or b represents 1 and 1° represents a single bond; and

{3) If 3 and b each rapresent 0, X' represents a Fluorine
atom and. X’ to X' esach represent a hydrogen atom; and if L°
represants a single bond, Z° represents flucrine atom, chlorine

'atom,.hydragan atom, trifluorcmethoxy group, alkenyl group,

.alkanyloxy group, cyanato group or cyano gréuﬁ.

As mentioned, thers ars a variety of compounds
reprasented by thae general formula (I). Prefarzed a&e those
rupresented by tha following general formulae (fa) to (Ie) as

classified by the atructure of core moiety:
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wherain R*, ring A, ring B, 1*, 1°, 2°, 2° and X' to X’ are as definad
in the general formula {(I); xing C and ring D arse as defined in
the general farmula,{;la} or {IIb); and Z° represents a fluorine
atom, chlorine atom, trifluocromethoxy group, C,, alkoxyl group
or C,., alkyl, alkoxyl, alkenyl or alkenyloxy group which may be
gsubstituted by from 1 to 7 fluorine atoms.

Particularly prefezrred among the compounds represented

by the general formula (Ia) are thoss shown belew.
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Particularly preferred among the compounds represented

by the general formula (Ib) are those shown below.
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Particularly preferred among the compounds represented

by the general formula (Ic) are those shown below.
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Particularly preferred among the compounds represented

by the general formula {Id) are those shown below.
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Particularly preferred among the compounds represented

by the general formula {(Ie) are those shown below.
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In the foregoing general formulas, R is as defined above,
and R’ represents a C,, straight-chain alkyl group or C,,
straight~chain alkenyl group, particulaxly vinyl group or 3-
butenyl group.

Particularly preferred among the foregeing compounds are
thosa xeprasented by the general formulaae (Iaaa), (Iaad), {Iaas),
{Tachk), {(Iagb}, (Iaib)}, (Iana), {(Ianb), (Iand}, {(Iapa), (Iapb},
{Iata), [Tath), (Iatd), (Iava), {Tavk), (Iawa), {(Iawb), {Iawd},
{Iada), {Tadb), (IaAd) , {IaCa), {(TaCh), (IaGa), (IaGb), (IaGd},
{IaJa}, {(Iadb), {IaJdd), {IaNa), (Ia¥Nb), {(IaNgd}, (IaPa), {IaFb),

 {TaPd}, (IaTa), (IaTh}, (Ia2d), (IaVa), (IaVvb}, (Iavd), (Iaza},
(IaZb), (IaZd}, (Ibaa), (Ibab), (Ibad), {Ibca), (Ibecb), (Ibed),
(Ibea), (Ibeb), (Ibed), {Ibga), (Ibgb), (Ibgd), (Ibia), (Ibib),
(Ibid), (Ibka), (Ibkb), (Ibkd), (Ibpa), (Ibpb), (Ibpd), (Ibsa),
(Ibsk) , (Ibsd), (Ibta), {(Ibtb), (Ibtd}, (Ibva), (Ibvb), {(Ibvd),
(Ibxa), {Ibxb), {(Ibxd), (Icaa) te (Icim), and (Idas) to (Idem).

The compound represented by the genaral formula (I) of
the present invention can be prepared by the following synthesis
progesses in combination depending on R, finga A and B, L' and
17,

[I] Process for the synthesis of compounds represented by the
genaral formiulae (Iaaa) to {Iafa)

(1) Compound prepared from a group represented by the following

- 64 ~



general formula (IIIa)}:

[+]
R‘O—O—%OH (IIIa)

wherein R® represents an alkyl group as a key intermediate
{1} A naphthalene derivative represented by the following

general formula {IVa):

Vva
Q >-Y’ (IVa)

wherein W represents a halogen atom such as chlorine, bromine
and iodine, preferably bromine atom; and ¥* 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
lithiocated 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-alkyloyclohexanone

repraesented by the following general formula (Va):



wherein R® represents an alkyl group. Subsequently, the
resulting cyclochexanol derivative is dehydrated in the presence
of an acid catalyst to obtain a cyclohexenylnaphthalene

derivative represented by the following general formula (IVa}:

R
o {(VIa)

wherein R® represents an alkyl group; and ¥* is as defined in the
general formula (IVa). The cyclohexenylnaphthalene derivative
thus obtained is subjected to catalytic reduction, optionally
subjected to isomerization of cyclohexane ring, and then freed
of ¥*, if it is a protective group for phenclic hydroxyl group
such as methoxy group, with hydrobromic acid to obtain a naphthol
derivative represented by the foregoing general formula (IIXa).
{(1i} 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 (Yafa) wherein R is an alkyl group.

{1ii) The naphthol derivative (I1Ia) cbtained 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 sulfonate represented by the

following general formula (ViIa):



b Y
SOS0=8,
oﬁ (viza)

wherein R® is as defined above; and Tf represents a
trifluocromethanesulfonyl group.
{(iv) The sulfonate (VIIa) can be reacted with an organic metal

reagent represented by the following general formula (VIIIa):
Ro-M? {(VIIIa)

wherein R® is as defined above; and M® represents MgBr, MgCl, MgX
or Li, preferably MgBr, in the presence of a nickel catalyst to
obtain a compound represented by the general formula (Iaea)
wherein R is an alkyl group. Preferred examples of the nickel
catalyst employable herein include

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

bis (triphenylphosphino)ethane]lnickel {II), and tetrakis
{triphenylphosphine)nickel (0).

(v} The naphthol derivative represented by the general formula
{IIfa) 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):



S
b \
OOy e oo

wherein R® is as defined above; and R" 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
iisoprcipyl 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 cbtained can then be reacted with
fluoride ion in the presence of a halonium ion generator to produce
a compound represented by the foregeing 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 (NCS8), 1,3-dibromo-
5,5~-dimethylhydantoin (DBH) or the like. As the fluoride ion
source there may be used tetrabutylammonium dihydrotrifluocride
{TBAH,F,), hydrogen fluoride-pyridine complex (HF-Py}, hydrogen
fluoride-melamine complex (HF-mel) or the like. If the
dithiocarbonic 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



lithium, and then prétcnated to obtain the desired compound.
{vi} The compound represented by the general formula (IIIa)
cbtained in the foregoing process (i) can be reactad with ammonium
in the prasance of sodium hydrogensulfids to obtain a compound

reprasented by the following general formula (Xa):

Rb
NH, - (Xa)

wherein R® is as defined above. Tha compound (Xa) ecan then be

reacted with a fluorine source stch as hydroflucric acid in the

form of nitrite represented by the following genaral formula

{XIa):

®e
Nz-v {XIa)

wherein R° is as defined abova, to cbtain a compound represanted
by the general formula (Taaz).

{(vii)} The compound rapreaéntad by the general formula (XIa)
cbtained in the foregoing process (vi) can then be reacted with
a chlorine source such as copper chloride (I) to cbtain a compound
reprasented by the foregoing ganeral formula (Iaba) whezein R ia
an alkyl group.

(viii) The naphthel derivative represented by the general

formula (IIla) can be reacted with fluoride ion in the presence

of & halonium ion generator in the form of thioformic acid estar
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represented by the following general formula {(XIIa):

: S
Rb

wherein R° is as defined above to preduce a compound represented
by the foragoing general formula {Iada) wherein R iz an alkyl group.
As the halonium ion generator thers may be used N-lodosuceinic
acid imide (NIS), N-bromosuccinic acid in}ida {NBS), R-
chlorosuceinic acid imide (NCS), 1,3-dibromo~5,5~
dimethylhydantoin (DBH}I or the like. As the flucride ion source
theremay be used tetrabutylammonium dihydrotrifluczide (TBAHF,),
‘hydrogen fluaride-pyridine complex (HF-Py), hydrogen
flueride-malamine complex (HF-mel) or the like. If the
thicformic acid ester has an aromatic ring, the aromatic ring may
be halogenated with halonium ion. In this casa, the halidae thus
obtained can be lithicated with alkyl lithium such as butyl
lithium, and then protonated to cbtain the desired compound.
{ix) The naphthol derivative representad by the genaral formula
(ITIa) can be fluorinated with one egquivalent of a fluorinating
agent such as N,N'-difluoroe-2,2'-dipyridinium
bistetzrafluorcborate and N-fluoro-%-trifluormnethcxy
Pyridinium-2-sulfonate to obtain a compound representad by the

following general formula (XIII):

-~ 70 -



N OH
R {(XIIIa)
F

and by-products rapresaented by the following general formulae

{(XIVa} and (¥Va):
R= o
—{ H Q . {XIVva)
FF

RE CH  (xva)
wherain R® is as defined above.
{x) The naphthol derivative representsd by tha genaral formulsa
(IITa) can be -fluarinate& with two equivalents of a fluorinating
agent such as l-chloromethyl-4-fluoro-1, 4~
diazoniabicyelo[2,2,2]octans bistetraflucrcborate and 1-
fluero—d—hy&:axy-—l (4-~diazoniabicyclol2,2,2]}octane
bistetrafluoroborate to selactively obtain a compound

reprasentad by the following general formula (XIVa):
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F

wherein ®® is as defined sbove. The compound (XIVa) can then be
fluorinated with a flucrinating agent such as DAST and EF-pyridine

to obtain a compound represented by the following genexal formula

' . F '
e P

{XVIa}:

.wherein R®° is as defined above. The compound {XVIa) can then be

subjeatﬁé to catalytic raduction to obtain a compound represeniad
by the genaral formula (Taad) where._'i.n R is an alkyl group.
(xi} The compound (Iaad) obtained in the foregoing process (x)
can ba lithioated with butyl li;‘:hium, and then reacted with a
fluorinating agent such as l-chloromethyl-4-flusrc-1,4- |
diazoniabicyelo[2,2,2]octane bistetrafluoroborate and 1~
fluaro-~4~hydroxy~1, 4—dinzoniahic§clo {2,2,2j0ctana
bistetrafluorcborate to cobtain a compound reprasented by the
genaral formula (Iaae) wherein R is an alkyl gzoup.

(xii) The compound (XIIIa) shown in the foregoing process (ix)
can boe converted to a sulfonate in accordance with the foregoing
process (iii), and then subjected to catalytic reduction to obtain

a compound represented by the genaral formula (Iaab) wherain R

-T2 -



iz an alkyl group.

{(2iii} Tha compound (XVa) shown in the foregoing process {(ix)
can be convertad to a sulfonate in accordance with tha foregoing
process (iii), and then subjectad to catalytic reduction to ebtain
a compound represented by the gencral formula (Iaag) wherein R
is an alkyl group.

{xiv) The procedure of tha foregeing process (vi) can be followed
except that the compound repraesentad by the general formula (IVa)
is replaced by a compound rapresented by the fcllowiag genaral

formula {(XVIIa):

{XVIIa)

wherein W' and ¥* are as defined above to obtain a compound

rapresentad by the following general formula (XIXa):

. {XXIXa)

wherein R® ism as defined above, via a 'compcund rapresented by the

following ganaral formula (XVIIIa):
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OH
" {XVIIIa)
wherein R® is as defined above.
The compound represented by the general formula (XIXa} can be
nitrated with a mixture of nitric acid and sulfuric acid, and then
subjectad to reduction to ecbiain a compound represented by the

following genaral formula (X¥a):

= {XXa)

wherein R® is as defined abovs.
{(xv} 7The compound (XXa) obtained in the foragoing process {(xiv)
can be reacted with a nitrite to produce a compound reprezented

by the following general formula (XXIa):

R Ne (XXIa)

wherein R® is as defined abova, and then reacted with a fluorine

source such as hydrofluoric acid to obtain a compound represanted

by the genaral formula
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{Iaac).

{xvi} The compound (X¥Ta) obtained in the foregoeing 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 {¥XIa) obtained in the foregoing process {xv)
can be reacted with water to obtain a compound represented by the

following general formula (XXIIa):



OH {(XXIIa)

Hb

wherein R® is as defined above.

{xviii) The compounds represented by the general Fformulae
{(XIXla), {(XVa) and {XXa) can be pir:ocessad in accerdancs with thae
forageoing processes {(ii) to {v), (vii) and (viii) to ocbizin
campounds reprasented by the general formulae {Iakb), (Iabd),
(Iack)}, (lace), (lacd), (ladb), (Iadec), (Iadd), (Iaeb), (Iaesc),
- {(Taed), (Iafb), (Iafc) and (Jafd) wherein R is an alkyl group.
{xix) The procadura of theprocessas (1) to (viil) canbs followed
except that the compound (IVa) is replaced by the cempound

(}mIIia) :

W (XXI1Ia)

wharein W, ¥*, X', X’ and X* are as defined above,

to obtain compounds represented by the general formulaa (Iaaa)
to (Iafa) wherein R is an alkyl group.

(2) Compound prepared from a group reprasentad by the following

general formula (IITh):
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) . QQ o  (TIIB)

wherein R° 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 lithicated with an alkyl lithium such as butyl lithium

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

organic metal reagent thus prepared is then reacted with a

compound represented by the following general formula (Vb):

(OO o

, dehydrated in the presence of an acid catalyst, optiornally
re-acetalated, subjected to catalytic reduction, and then
deacetalated to obtain a naphthylcyclohexyl cyclohexanone

derivative represented by the following general feormula (XXIVb):

\{a
-0 =

wherein ¥* is as defined above. The naphthylcyclohexyl
cyclohexanone derivative (XXIVb) is reacted with a Wittig reagent

represented by the following general formula (XXVb):



PP
CH,0— s (XXVDb)

, and then hydrolvyzed with an acid to obtain a cyclohexane

carbaldehyde derivative represented by the following general

formula (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):

CH,=PPh, {XXVIIb)

; and then freed of phenolic hydroxyl group of 2° to produce a
compound represented by the general formula (IIIb) wherein R® 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 2° to produce a compound represented
by the general formula (IIIb) wherein R® is a 3-butenyl group.
(ii} The compound (IITIb) obtained in the process (2)-(i) can be

processed in accordance with the processes {1)-~(i} to (1)~ (wviii)
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to produce compounds represented by the genearal formulae (Iaaa)
to {(Iafe} wherein R is an alkanyl group.

[II] Procass for the preparation of compounds reprasented by the

general formulae {Iaga) to {(Iana)
{1) Compound prepared from a group reprsaented by the following

general formula (IIIg):

wharein R iz as defined above az a key intermediate

- {i) The naphthalene derivativa rspresentsd by the following

general formula (IVa) is reactsd with magnesium te produce a
Grignard reagent or lithicated with an alkyl lithium such as butyl
lithiom to produce an organic metal reagent which is reacted with
trimethyl boren and then demethylated to obtain a boric acid
derivative. 7The Grignard reagent or boric acid derivativa thus
praoduced can be reacted with a benzens derivative represented by

the following general formula (Vo) :

H‘O*‘Q—f’ {(Vg)

wherein R is as defined above; and ¥° represents a releasing group
such as trifluorcmethanesulfonyloxy of halogen atoem such as

chlozrine, bromine and iodine, preferably
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trifluecromethanesulfonyloxy of bromine, in the presence aof a
tranaition metal catalyst, and then subjected to demethoxylation
of Z* to produce the desired compound.

Alternatively, the benzene derivative rapresanted by the
general formula (Vo) ecan be reacted with magnesium to produce a
Grignard reagent or lithicnated with an alkyl lithium such as
butyl lithium to cobtain an organic matal reagent, reacted with
trimethyl beron, demethylated to obtain a boric acid derivativae,
and then reacted with a benzene derivative reaprassentsd by the

following gsneral formula (IVb):

WP
OH {IVb)

wherein W is as defined sbove, in the presencs of a transition
maetal catalyst to produce the desired ccmpound.

(ii) The procedure of the procass [IT]-(1)~{i) can be followed
except that the compound (IIlc) is replacad by the cmﬁ:ound
(XVIIn) and the compound (IVe) is replaced by a compound

represented by thae fcllowing general formula (IVb'}':
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\ OH
W% (TvB')

wheraein 2° is as defined above, to obtain a compound represented

by the following general formula (XXVIIIb):

OH

(XXVIIIb)}

wharein R is as defined abova.
{iii) The procedure of the above processes [I]-{1}-{ii) to

{Z]=({1)~{xix)} can be followed excapt that the compound {IITa) is
replaced by the compound .(IIIb} and the compound (XVIIIa) is

replaced by the compound {XVIIIb) to obtain compounds reprasented

by the general formulae (Iaga) to (Iane).

Process for the preparation of compounds reprasented by

[TI1]
{IaZa) to {(IaZe), {Ibaa)

the genaral formulae (IaGa) o {(IaMa),

to (Ibde) and (Ibva) to (Ibyae):

The procedurs of the above process [I] can ba followed

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

by the following general formulae (Vd) to (Vg):
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Rb Hb
o Vd o (Ve

R~ )= R2
© \ ——<::2::>=0 (Vg)

wherein R® is as defined above, and the compound {Vb) is replaced

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

to {(Vg'):

[O_\_G (vd) E% (ve)
(X 0 (e

te obtain compounds represented by the general formulae (IaGa)
to {IaMe), {(IaZa) to (IaZe), {Ibaa) to {Ibde) and (Ibva) to {(Ibye).
[IV] Process for the preparation of compounds represented by the
general formulae (IaRha)} toc {(IaFe), (IaNa) to (IaSe), (IaTa) to
{IzXe} and (Ibsa) to {Ibue)

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

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



by the following general formulae (Vh) to {(Vk):

é

CHO Vi
CHOC v
F
CHO
F
L] . b
i >‘\ VK

CHO

wherein R® is as defined above, and the compound (Vb) is replaced
by the foregoing general formulae (Vd'}) tc (Vg'} to obtain
compounds represented by the general formulae (IalAa) to (IaFe),
{IaNa} to {(IaSe), (IaTa) to (IaXe) and (Ibsa) to (Ibue).
[V Process for the preparation of compounds represented by the
general formulae {(Tana) to {(Iase), (Iata) to {Iaye}, {(Ibea) to
{Ibhe), (Ibfa} to {(Ibme) and {Ibna) to (Ibge)

The procedure of the above process [II] can be followed
except that the compound (Vc)} is replaced by compounds represented

by the following general foxmulae (Vm) to (Vr):
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R y

«{}{Yb v
F

R-Q-\r"’ Vi)
F

wharein R and Y® are as defined above, to obtain compounds
represented by the general formulaae (Iana) to (Iase), {(Iata) to
(Taye)}, (Ibea)} to (Ibhe}, (Ibfa) to (Ibme) and (Ibna) to (Ibge).
[VI] Process for the preparation of compounds represented by thle
general formulaas (Icaa) to (Icch)

{i) The procedure of the above process [I]-{i) can be followed
except that the compound (Va) is replaced by the compound
represanted by the general formula (V£f) to cbtain a compound

reprasented by the following general Fformula (XXIVa):

The procedura of tha procass [I]~(1)-{ix) can be followad axcept
that the compound (IIIa) is replaced by the compound (XXIVa) to

obtain compounds represanted by the following genaral formulae
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{XXVa} and (XXVIa}:

OH
R (XXVa) " OH  (¥XVIa)
F

The compounds (XXIVa), [(XXVa) and [XXVIa} can be resacted with
trifluoczomathanesulfonic acid anhydride or trifluocrcmethane
sulfonic scid chloride in the presence of a baae such as pyridina
to cbtain a aulfoziate which is then allowed to undergo cross
coupling reaction with a compound represented by the following
genaral formula (XXVIIa):
{HO),B A | {XXVITa)

E
wherein R° reprasents a hydrogen atom, fluoro group,
trifiucromathoxy group, difluczomethoxy group or methoxy group;
and E represents a hydrogen atom or fluorine atom, in the praesence
of a transition metal catalysE to produce compounds rapresented .
by the general formulae (Icaa) to {Icaf), (Icha) to (Ichbf), (Icca)

to (Icef), (XXVIIIa) and (XXIXa):
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OMe  pXXVilm)

XXXz}

wherein E is as defined above.

The compound (XXVIIIa) thug obtained can be deprotected
with hydrobromic acid, and then reacted with
trifilueromethanesulfonic acid anhy;lrida or trifluoromathane
sulfonic acid chloride in the presence of a base such ag pyridine
to obtain a sulfonate which ia then reacted with copper oyanida
{I) or reacted with zodium cyanidé or potassium cyanide in the
presence of a transzition metal catalyst to obtain compounds
ropresented by the general formulae (Icag), (Iecah), (Icbg),
(Icbh), {(Iceg) and (Icch) .

[VII] Process for the preparation of compounds represented by
the general formulae (Icda) to (Iceh)

The procedure of the aone process [VI] can be followad eaxcapt
that the compound (V£) is replaced by the compound (Vk) to produce
compounds represented by the general formulae (Icda) to (Iceh).

{(VII1] 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 (XXXa):

O

{ii)} The procedure of the above process [VI] can be followed

excaept that the compound {(XXIVa) is replaced by the compound
(¥XXa) 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 (Idca) to {(Idcm)

The procedure of the above process [VIII] can be followed
except that the compound (Vp) is replaced by compounds represented

by the general formulae (Vg), (Vr} and (Vs):
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R-Y° (Vs)

to produce compounds represented by the general formulae {Icha)
to {Ichm), (Icia) to {Icim}, {Idba) to (Idbm) and (Idca) to {Idcm).
[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 Ehat the compound (XXVIIa) is replaced by a compound

represented by the following general formula (XXVIIb):

E £
(HO),B Q Q R (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 beleow together with their phase transition temperature.



Table 1: Compound represented by the general formula (Ib}:

- . Phase
No. |- Temperature (°C)
N F Cr 48 (N 39)

I
-
g | O
&% Cr 421

Ib-3 caH,—CQ' QO 7 lcegn 142
Tb—4 cam—(j-}- o usw s 1
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Table 2: Compound represented by the general formula {Ic):

—@—z" @

é

— R

No. |"XArt- X)(, )2 ggz%gigiﬁ;e (°c)
%

re1 [ —{j: Cr 99 N 200.5 I

re—g | <O~ ‘dF Cr 85 N 198.5 I

reg [~ ‘Cg'F C79 I

Temg | %:i"‘ Cr 92.5 N 158 I

toms | ‘Cg"‘ Cr 72.5 N 155.5 I

1c—6 O —d—s Cr 110 N 166 I

17 SO ‘CgF Cr 134.5 N 134 I
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Table 3:

Compound represented by the general formula (Id):

5 X
X Le ()
RE .
¥ % X
- X N . Phase. .
No. |¥ y - S §Z§§Zi§i§§e (°c)
x
-
Td—1 c,H, - Cr62 1
F
Id-2 caw ‘Q Cr 50 I
¥
3
Id-3 csw @ C 112 (N 78.5) I
I1d—4 c,H, ‘Q’ Cr 128 I
F
1d=5 |\ QO ‘Q Cr 109 I
£
1d—6 C=Hv O Cr 74 (N 63) I
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1d—7 <==Hv —dﬁ Cr -16 N 13 1
1d-8 Csz ’C%} Cr 69.5 I
1d—9 °=Hv ‘Cg‘F Cr 38 1
1d—10 Csﬂn ‘C%i“ Cr 27.5 1

“‘Q‘"""“ Cr 70 S, 113 S, 119 1
[
Q Cr 113 1
£

(Cr represents crystalline phase, N represents nematic phase,

1d—11 |

1d—12 | o

Sols

and I represents isotropic liquid phase.)
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The effects exerted by the incorporation of the compound
{I) in the liquid crystal conmpesition will be described
hereinafter.

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

set forth in Table 1:

F T
o O-CL =
F

is added to a low viscosity host liquid crystal (H) having a wide
operating temperature range, particularly a host ligquid crystal
{(H) suitable for active matrix driving represented by the

following general formula:

F

\\ 3 S S . 50%

F

OO0
50%

in an amount of 20% to prepare a nematic liquid crystal composition
{M~1). The upper nematicphase temperature limit {T,,) was 88.2°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 T, .
The results were 97.8°C, demonstrating that the nematic liquid

crystal composition (M-1} showed little or no change of T, from
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before heating. The nematic liquidcrystal composition (M-1) was
irzadiated with ultxaviolet.rays for 20 hours. However, the
nematic liquid crystal composition (M~1} showed no change of ’I!N;l.
The composition was then maeasured for voltage holding ratio. As
a rasult, the composgition exhibited a sufficiently high voltage
holding ratic similarly toc the host liquid exystal (H) during
praparation, after heating and after irradiation with ultraviolst
rays.

Subsequently, the nematic liguid crystal comp&siticn
{M~1) wag £illed in a TN cell havinga thicknass of 4.5 (i to prepare
.a liquid erystal device. The liquid crystal device was then
measured for electro-optical prapertica.. The rssults are as
followa:

Uppez nematic phase

Temperature limit (T,,) 58.6°C
Dialectric anisotropy (As) 4.60
Threshold voltage {(Vih) 1.76 v
Response (1) : 21.5 m meo.

On the other hand, the physicél properties and
electro-optical properties of the host licguid cryatal {H) alone
are az follows:

Upper nematic phase

temperature limit (T.,) 116.7°C

Dielactric anisotropy {Ag) 4.80
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Threshold voltage (Vth) 1.88 Vv

Response (1) 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 (Tr} and the drop time (td) are equal to each cother.
The results show that the compound (Ib-1l) exhibits a smaller
dielectric anisotropy than the host ligquid crystal (H) and a
thresho%é'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:

was then added te the host liquid crystal (H) in the same amount
as mentioned above (20%) to prepare a liquid crystal composition
(M-2} .

Ty.; ©f 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 limit (T,.,) 82.7°C

Dielectric anisotropy (A:z) 5.7
Threshold veltage (Vih) 1.583 Vv
Regponsa (1) 28.0 m sec.

It can thus be asen that the compound {Ib-2) exhibitz a
smaller dielectric anisotropy than the host liquid crystal (H)
and a thrashold voltaga drop of about 20% from the host liquid
crystal “(H). |

Tha nematic liquid crystal composition (M-2) was then
subjected to thermal stability test and ultraviolat ray
‘drradiation tezt in the same manner as the composition (M-1). As
a rasult, the compositicn_ (M~-2) showead no change of T, after thase
tests. The nematic liquid crystal composition (¥-2) was then
me.ﬁsured for voltage helding ratio. As a result, the composition
{M~2) exhibited a sufficiently high veltage holding ratio during
preparation, aftaer heatiﬁg and after irradiation with ultraviolat
rays. | o

As mentioned above, the compound represented by the
general formula (I) is very useful in the preparation of a liguid
crystal composition having (a) a wide nematic phase operating
temperature xange, (b) a threshold voltage low enough te drive
at a low wvoltage, (c) a quick response and (d) a voltage holding
ratio high encugh for acktive matrix driving.

The compound represented by the general formula (Ic~7)

-~ 96 -



set forth in Table 2:

F
CsHy . QQ Q F o {Te~T7)
- F

was added to a host ligquid crystal composition (H) having a wide
operatir.xg 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

tharefrom are as follows:

Taog® 116.7°C
Tyt +11°C
Threshold voltage 2.14 Vv
Dielectric anisotropy (Ag): 4.8
Birefringence index (An): 0.080

For the measurement of threshold voltage (Vth), the
nematic liquid crystal composition is packed into a TN cell having
a thickness of 6 um. 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



ligquid crystal device prepared therefrom are as follows:

Tert 120.0°¢C
To? -2°C
Threshold vcltaga. 2.06 V
Dislectric anisotropy (Ac): 5.8
Birefringence index (An): 0.110

It can thus bs sesn that tha addition of the compound
{I=-7) mikes it poasible to raise the upper nematic phase
temperature limit (T,,) by not lower than 3°. The nematic liguid
crystal compesition (M~3) was cooled to a temparatura of ~60°C
‘to underge crystallization. The nematic liquid crystal
composition (M~3) thus crystallized was then peasurad for melting
point (T.,). The results were -2°C, demonstrating that the
composition (M-3) exhibits a melting point d}.cp of as much as 13°
frem the host liquid erystal composition {R). Accordingly, the
stable teznparatu.fﬁ range of nematic phase can be expanded by as
much als about 16°. It can alsoc be seen that the incorporation
of the compound {(Ie=7) makes it pozsible to incresse the
dielectric anisotropy of liquid crystal composition and lowar the
threshold voltage of liquid srystal coﬁpesit&.an. The increase
in the birefringence index could be suppressaed to 0.02 from that
of the host liquid crystal (R).

Tha liquid crystal device was then measured for voltage

helding ratio at room temperature and 80°C. The results ware
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extremaly goed at any of the two temperature ranges, demonstrating
that it cen be aufficiently used in active matrix driving.
A compound represented by the following general formula
{R~1) having a structure gimilar to the cempound {Ic-7) but having
1,4~phenylene group instead of 2,6~naphthylene group:
F

F -
CaHy (R-1)

]

F

was added to the hozt liguid crystal composition (H) in the same

amount as mentioned above {20%)- to prepare a ligquid orystal

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

(Ty.y) of the liguid crystal compesition (HER=-1) was 101°C, which
is far lower than that of the ccmposition (M-3) as expected. The
liquid crystal composition (ER~1) axhibited a malting point (T.,)
of 5°C, which is highar than that of the csm;xpoaition {(M-3) .
Accordingly, the liguid crystal composition (HR-1) exhibited a
namatic phase tamperature range of as much az 25° or moze smaller
than the composition (M=3).

It can thus be seen that the composition {M-3) exerts a
batter effect than the conventional compounds to obtain a liquid
erystal composition having a wide operating temperature range,
a low threshold veltage and a proper birefringence index.

The compound raprasenta;dlby the gensral formula (Id-1)

set forth in Table 3
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Catl QQ Q e {(Id-1)

was added to a host liquid crystal composition (H) having a wide
operating temperature range and a low visceosity in an amount of
20% by weight to prepare a ligquid crystal composition (M-4).
JThe physical properties of the compound {Id-1) and the
electro-optical properties of the liquid crystal device prepared

therefrom are as follows:

Ty-1: 81.0°C
Threshold voltage (Vth} 1.84 Vv
Dielectric anisotropy (Ac): 4.85
Response {(tr=td): _ 28.4 m sec.
Birefringence index {An): 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 (T,,) but makes it possible to lower the
threshold voltage of the ligquid crystal composition and
drastically raise the birefringence index of the liquid crystal
composition (by about 0.02 from that of the host ligquid 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 cbsarved. It can thus be seen that the
compound {Id-1l) has an excellent miscibility with the
conventional ligquid crystals. The liquid crystal composition
(M-4} was cooled to a temperature of -15°C to undergo
crystallization, and then measured for melting point (T.,). The
results were 14°C.

On the other hand, a compound represented by the general
formula_jRTZ) having a structure similar to that of the compound

{Id-1) but having a biphenyl skeleton:

F

was added to the host liguid crystal composition (H} in the same
amcunt as mentioned above (20% by weight)} to prepare a liguid
crystal composition (HR-2). The licquid 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:

Ty ® 86.0°C
Threshold voltage (Vth): 1.86 v
Dielectric anisotropy (Asg): 4,92
Response {tr=td): 27.0 m sec.
Birefringence index {(An): 0.096

The comparison of the liquid crystal composition (HR-
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2) with the liquid crystal composition {R-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 (T,,) of the liquid crystal
composition (HR-2) showed a further drop. The liquid crystal
composition (BR-2) alsc showed only a slight increase in
birefringence index.

_.Subsequently, the compound represented by the general

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

F
Gt QQ Q F (1d-2)
.

was added to the liquid crystal composition (B} in the same amount
as mentioned above (20%) to prepare a liquid crystal composition
{(M-5) . The physical properties of the licquid crystal compositicon
(M-5) and the electro-optical properties of the liquid crystal

device prepared therefrom are as follows:

Tyor® 85.1°C
Threshold wvoltage {(Vth): 1.74 V
Dielectric anisotropy (Acg}: 5.7
Response (tr=td): 31.1 m sec.
Birefringence index {(An): 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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crystal composition (M~5) exhibits a slightly lower T,, and a
slightly reduced birefringesnce indax but hasz a quick response
gsimilarly to the liquid crystal composition {M-4) and a further
drop of threshold voltage.

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

set forth in Tabla 3:

- . C3H7 F {(zd~-7)
F F

exhibits a melting point of ~16°C and a nematic phase up to 13°C.

‘On the contrary, the compound {Id-1) having & skeleaton structure

similar to that of the compound (Id-7) but having naphthalene ring
not substituted by fluorine is a crysﬁalline rmaterial having a
melting point of 62.5° which shows no liquid-erystallinity. The
liquid crystal composition cbtained by adding the ligquid crystal
composition (Id-l) to a widelir used host liquid crystal showed
Ty, 0of -12°C. Thus, the compound (Id-7) exhibits a better
ligquid~crystallinity.

It can thus be sean thai the compound repressanted by the
general formula (Id-7) causes no deterioration of liquid-
crystallinity despite of the drop of melting point due to the
incorporation of fluorine in naphthalene ring.

The forageing compound {Id-7) was added to the host liquid

orystal composition (H) in an amount of 20% by weight to prepara
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& liquid crystal composition (M-6).

ey * g86.0°%C

Tent 12°C
Thrashold voltagae (Vth): 1.65 v
Dialectric anisstropy (Ag): 6.5
Birefringence index (An): 0.107
Rasponae (tr=td): 28.8 m sac.

“The incorporation of the compound (Id-7) in an amount of
20% causas a slight drop of the upper nematio phaae tempearature
limit (T,,) but can provide a hi:gh speed rasponse similarly to
tha host liquid ecrystal compoesition (H) and makes it posaible to
drastically lower the threshold voltage of the liguid cryatal
compesition (by 0.3V). Further, the birefringence of the liguid
crystal composition can be drastically increased from the host
liguid crystal composition (H).

The liquid erystal device was then measured for voltage
holding ratio at room temperature and 80°C. The results ware good
at any of the two temperature ranges, cimonstrating that the
liquid crystal device can be sufficiently used in active matrix
driving.

it éan thus be sean that the compound represented by tha
general formula (Id) of the prasant invention exarts a battaer
effact than the conventional compounds to obtain & low viscosity,

an axcellant responsa, a large birefringence index, 2z wide namatia



phase operating temperatuxe range, and a low threshold voltage.

Accordingly, the compound (I}, when used in admixture
with other namatics iiquid orystal compounds, can be prefaerably.
used as a liquid crystal material for field effect type display
cell such as TN typa and BTN type display cells, particularly
liguid crystal material which can copsrate at a wide temperatura
range and can be driven at a léw voltage. Furthaer, the compound
repraseited by the genaral formula (I) has no strongly polar group
in its molecule and thus can easily provide a large specific
registivity and a high voltage hoiding ratio. Thus, the compound
-ro?rasented by the general formula (I} can alsc be used as a
ccnstituantof1iquidczystglmat@rialfoxactivmﬁmtxixdgiving.
The present inventien provides a liquid crystal composition
campzi#ing as z constituant at least one of the compounds
represented by the general formula (I) anda liquid crystal device
comprising the ligquid crystal composition.

Specific representative examples of the nematic liguid
orystal conmpound which can be used in admixture with the compound
rapresanted by the general formula (I) include phenyl benzoate
darivative, phenyl cyclohaxanecarboxylate derivative,
biphenyl-4-yl cyclohexanenarboxylate derivative, phenyl
cyc;chexanacarbonylcxybenzoate darivative, phanyl
oyclohexanecarboxylate derivative, phanyl cyclohexylbenzoate

derivative, oyclohexyl cyclohexylbasnzoate
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derivative, biphenyl derivative, cyclohexylbenzene derivative,
terphenyl derivative, bicyclochexane derivative, 4-
cyclohexylbiphenyl derivative, 4-phenylbicyclohexane
derivative, tercyclcochexane 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—cyclohex§lethane derivative, 1~{4-cyclohexylphenyl)-2-
rhenylethine 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-phenylbicyclochexane 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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EXAMPLES
The presant invention will be .further described in the
following examples, but the present invention should not be
construed as being limited therato.
The structure of compounds were identified by nuclear
magnetic resonance spactrum (NMR), mass spectrum (MS) and
infrarad absorption spectrum (IR). The term "%" as tsed

hersinafter is meant to indicate % by weight,

- (EXAMPLE 1) Syntheszis of 2~(3,4-difluorophenyl)-6-{trang-4-
pxoﬁrylcyclohaxyl) naphthalena

(1~a} anthasis of 2-methoxy-6- (4-prepylcoyclohexa~l-eana~1l-
¥1)naphthalane '

5.7 g of magnasiﬁm was suspended in 12 ml of
tetrahydrofuran. To the suspension was then added dropwise a
sclution of 50 g of 6-brome-2-methoxynaphthalena in 200 ml of
tetrahydrofuran at a rate such that tetrahydrofuran was gently
refluxed. The reaction mixture was then further atirred for 1
hour. To the reaction solution was then added dropwiss a selution
of 20 g of 4-propylcyclohexancne in 120 nml of tetrahydroefuran at
room temperature. The reaction mixture wasg then further stirred
for 1 hour. Te the reaction solution was then added Zoo.ml of

a 10% hydrochloric acid. The reaction mixture was extractad with
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300 ml of toluene, washed with watar, saturated aguecus scolution
of sodium bicarbonate and zaturated brine, and then dried over
anhydrous sodium sulfate. The solvent was then distilled off.
To the residue ware then added 280 ml of toluene and 4.0 g of
p-—taluanaaulfenic acid monohydrate. Tha reaction mixture was
then heated under reflux for 3 hours. The reaction solution wasa
allowad to cool to roonm temperature, washed with watexr , saturated
aguecus scolution .of sodium bicarbonate and saturated brine, and
then driad over anhydrous sodium sulfate. The salvent was then
digtilled off. Thea residue was ti:en zrecrystallized from ethansl
to obtain 44.8 g of 2-—mat_hoxy-—6—(4-§ropylcyclohaxa.—l~ane-—-1-
vl) naphthalane.
'(1-b) Syntheasis of Z2-methoxy-6~ (tx@s»é-
propyleyclohexyl) naphthalene

44.8 g of 2-methoxy-6-(4-z-:ropylcycl.ohaxa-l—ene—l-
vl)naphthalena was dissclved in 800 ml of ethyl acetate, To the
solution was then added 10 g of 5% palladium caﬁben. The reaction
mixture was then stirred at a hydrogen pressure of 4 kg/cm® for
6 hours. The catalyst was then removed by filtration. The
solvent was then d,iatil;ed off. The residue was then dissolved
in 180 ml of N,N-dimethylformamide. To tha solution was then
added 18 g of potassium t~butoxide. The reactionmixture was then
heated to a tamperature. of 120 °C with stirring for 1 hour. The

reaction sclution waa then allowed to cool to room temperature.
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To the reaction solution was then added 70 ml of a 10% hydrochloric
acid to cause erystallization. The crystal thus precipitatedwas
filtered off, washed with water, and then dried under reduced
pressure, The acrystal was then recrystallized from ethanol to
obtain 28.0 g of 2-~methoxy~6-{trans—4-
propyleyclohexyl) naphthalene.
{1-a)} Synthesisg of &~ (trans-4-propyleyclohexyl)~2~naphthol
To 28.0 g of Z-methoxy-6«(trans-4-
proepyleyelchexyl) naphthalene werﬁ addad 280 ml of acatic acid and
280 ml of 4B% hydrobromic a;id.- The rsaction mixture was then
heated under reflux for 12 hours. The reaction solution was then
gllowad to cool to room temparatuze. To the reaction solution
was then added 500 ml of water to cause crystallization. The
arystal thus pfacipit;’cad was then filtered off, The crystal was
washad with water, and then dried under reduced pressura to ocbtain
26.8 g of 6-(trans-d-propyleyclohexyl)~2~naphthol.
{1-d) Synthesis of 6—(tzans—4wpropylcyclahaxyl}naphthalene-
2-yl trifluoromethanesulfonate
To 25.0 g of 6~(tzans~4—propylcyclohexyl)~2*naphthol
wara added 100 ml of dichloromethane and 3§ g of
triflucromethanesulfonic anhydride. The reaction mixture was
then cooled to a temparature of 5°C. To tha .\;:eaction mixture was
then addéd a solution of 11.0 g of pyridine in 40 ml of

dichloromethane at a rate such that tha resulting temparaturs
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didn't exceed 20°C. After the termination of dropwise addition,
the reaction mixture wax returned to room temperaturs with
stirring. 7To the reaction mixtura was then added 150 ml of water.
The rasulting organic phase was washed with water and saturated
brina, and then dried over anhydrous sodium sulfate. The solvent
was then distilled off. The residus was then purified through
silica gel column chromatography (solvent: dichloromethane) to
obtain 26,7 g of 6-—(trlans—:i—propylcyclchaxyl)n;phthalane-z-yl
trifluoromethane asulfonate, -.

(1~a) Synthesis of 2'-(3,4—difltlmrophenyl)-6—(trans-tl-
- propyleyelohexyl) naphthalens

1.0 g of magnesium wag suspended in 2 nl caf

taetrahydrofuran. To the suspen#icn was thén added dropwise a
solution of 7.0 g of 3,4-diflucro-l-bromobenzene in 35 ml of
tetrahydrofuran at a rate such that fetrahydrafuran was gently
réfluxed. The reaction mixture was then fui-thaz stirred at room
temperature for 1 hour. Excessive mngnesiuﬁ was ramoved by
filtration. The reaction ssclution was then added dropwise to a
solution of 10.0 g of 6-—l(t=ana~4-—
propylcyclohaxyl)naphthalene—-z—yl triflucromethane sulfonate
and 0.3 g of tetrakis(triphenylphosphina)palladium in 50 ml of
tatrahydrofuran at room temperatura. The reaction mixture was
then stirred at room temperature for 1 hour. Te the reaction

mixture was then added 100 ml of watar. The reaction mixture was
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eaxtracted with 200 ml of toluene, washad with watar and saturated
brine, and than dried over anhydrous sodium sulfate. The aclvent
was then distilled off. The residue was purifiad through zilica
gal column chromatography (hexane), and then recrystallized from
ethanol to obtain 7.1 g of a purifisd material. (Cr 90 N 200.5
T
The following compounds ware simiiarly obtained.
2~{3,1—Dif1uorophenyl)—6~(tran;-4~.
athylcyclohaxyl)naphthaiana ;
2-(3,4-Difluorophenyl) -6- (trans-4-
butylcyélohaxyl)naphthalena
2= {3,4-Diflvorophenyl) ~6~ (trang~4~
pentylcyclohaxﬁl)nayhthalene
2-{3,4,5~-Trifluorophenyl) ~6~ {trans-4-~
nthylcyclohaxyl)n;phthalane
2-(3,4,5-Trifluocrophenyl) -6~ (trans~4-
propyloeyclohexyl) naphthalene
2-(3,4,5~-Triflucrophaenyl) -6~ (trans-4~
butyleyvelohexyl) naphthalens
2~(3,4,5-Trifluorophanyl) ~6~ (trans—-4-

pentylceyclohaxyl) naphthalens

{(EXAMPLE 2} Synthesis of 2-(3,4,5~trifluocrophenyl) ~6-[2-

(trans-d-propyleyclohexyl) sthyllnaphthalenae
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(2~a) Synthasis of €-(3,4,5-trifluocrophenyl)naphthalane-2~yl
trifluoromethanasulfonate
To 25,0 g of 6~(3,4,5-triflusrcphanyl) -2~

hydroxynaphthalene were added 200 nl of dichloromathane and 34.0
g of trifluorcmathanesulfonic anhydride. The reaction mixture.
wag then cooled to a temperatuze of 5°C. To the reaction mixture
was then added a solution of 12.0 g of pyridine in 48 ml of
dichlordhmethane at a rate such that the regulting temparature
didn't excaed 20°C. After the te?mination of dropwisa addition,
the reaction mixture was raturn;ad to roem temperature with
"stirring. To the reactionmixture was then added 200 al of watar.
The resulting organic phase was washed with water and saturated
brine, and than dried ever;' anhydrous sodium sulfate. The golvent
was then distilled off. The rasidue was them purified through
silica gel column chromatography (dichloromethang) to obtain 37.3
g of 6~(3,4,5~trifluorophenyl)naphthaleng-2-yl
triflucromethanesulfonate.

{2-b} Synthesis of 2~ (trans~4-propylcyclohexyl)ethynyl-6-
(3,4,5~trifluorophanyl) na;ﬁht:halane |

25.0 g of 6-(3 ,4,5-t:ifluozophanyl)ﬁaphthalena—z—yl

trifluoromathanesulfonate and l-ethynyl-4-propyleyclohexane
wera dizsolved in a mixture of 125 ml of N,N-dimethylformamide
and 25 ml of triethylamine. 'Tr:» the solution were then added 0.7

g of tatrakis (triphanylphoaphine.) palladium and 0.2 g of copper
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icdide (I). The reaction mixture was then stirred at a
tamparature of 50°C for 3 hours. The reaction solution was then
allowad to cool to room temperatura. To the reaction solution
was then added 150 ml of wataz.l The reasction soclution was
extracted with 200 ml of toluene, washed with water and saturated
brine, and then dried over anhydrous sodium sulfate. The aclvant
was then distilled off. The residue was then recrystallized from
ethanol to obtain 17.6 g of 2~{trans-4-
prapylcyclohexyl)athynyl—ﬁ-(S,&;S-
tzifluorophenyl)naphthalena. -
{2~c¢) Synthesia of 2~-(3,4,5-trifluorcphenyl) -6~[2- {trang~4-
propyleyclchaxyl)ethylinaphthalena |

17.6 g of 2~(trans~4~prcpylcyclohexyl)athynyl?s—
.{3,4,5¥trifluoraphaﬁyl)naphthalane was dissolved in 400 ml of
tetrahydrofuran. To the sclution was then added 5 g of 5%
palladium carbon. The reaction mixture was then stirred at s
hydregan pressura of 5 kg/mﬁ’ for 6 hours. The catalyst was then
removed by filtration. The zolvent was then digtilled off, The
rasidue was purified through silica gel column chromatography
(hexana) , and then reezystallized from ethanol to obtain 11.5 g
of a purified preduct. (Cr 62 N 134 I)

Tha following compounds wﬁ:a prepared in the same manner

as mentioned abovea.

2-(3,4,5-Trifluorcphanyl) -6~ [2~ (trana~4-
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ethylcyclohaxyl) ethyl]lnaphthalena
2-{3,4,5~Trifluorophenyl) ~6-[2~ (trans-4~
butyleyclohexyl) athyllnaphthalens
2-(3,4,5~Triflucrophanyl) -6~ [2~ (trang~4~
pentylcyclohexyl)ethyl]lnaphthalena
2-{3,4-Difluocrophanyl) ~6-[2~ {txana-4d-
athylcyclohexyl)ethyl]naphfhalena
2-{3,4Difluorophenyl) ~6~[2~ (trans=4~
propyleyclohexyl) ethylinaphthalene Cr 110 N 166 |
2~(3,4~Difluorephenyl) ~6-[2- (trans-4-
butyleyclohexyl)ethyl]naphthalene
2~{3,4-Difluorophenyl) -6-[2~ (trans-4~

pantyleyelohexyl) ethyl]lnaphthalena

(EXAMPLE 3) Synthesis of 2-(3,4-difluoxophenyl)-6~(trans-4-
vinquyclohexyl)naphthﬁlﬁne

_ The Grignard raaﬁtién of Exampla {l-a) was followed
except that 1,4-cyclohexadiona mcﬁoethylane acetal was used
instead of 4—prcpylcyclehéxanona. The rgaction product was then
dehydrated with potassium hydrogensulfate. To the toluena
soluticn was then added ethylene glysol. The reaction mixture
waz then heated under reflux while the azeotropically distilled
water was being driven out of the system. The reaction solution

was allowed to ool to room temparature, washed segquentially with



water, saturated agqueous 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 with stirring, and then cocled. 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 methoxymethyltriphenylphosphonium bromide
and potassium t-butoxide. The reactionmixture 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
sclution 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. Tha residue was then dissolved in aethanol. To
the =olution was then added a 20% aqueous solution of sodium
hydroxide. The reaction mixture was then stirred at room
tenparatura. To the reaction solution was thon added water. The
reaction solution was extracted with tolusne, washed, and than
dried. The selvent was then distilled off to obtain trans-4-
(6-mathoxynaphthalene-2~yl)} cyclohexanecarbaldehyde in crystal
form. The crystal thus ohtainad. was dissolved in THF. To the
reaction sclution wsa then addad' a Wittig reagent prepared from
-methyltriphenylphosphonium iocdids and potassium t-butoxide.
The reaction mixture 'waa then returned to room temperature. To
tha reaction mixturs werae than added water .and hexane. Insecluble
matters were then removed from the resulting hexane phase by
filtration. The residue was washed with a mixture of water and
‘ methancl, and then driad. The solvent was then distilled off.
The residue was then purified through silica gel column
chromatography (tolusne) to obtain 2-(trans-~4-
vinylcyclohexyl) ~6-methoxynaphthalene in arystal form. The
orystal was then processed in the same mannar as (1-¢), (1~-d) and
(1-e) to ocbtain the titled 2-(3,4-~diflucrophenyl)-6~(trans—4-
vinyleycelohexyl) naphthalena, |
The following compounds were prepared in the same manner

a® mentionaed above.
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2-(3,4=~Difluorophanyl) -6~[trans-4- (3~
butenyl) cyclohexyllnaphthalene

2-(3,4,5-Trifluocrophanyl) —-6~{trans=4~
vinyleyclochexyl) naphthalene

2«-(3,4,5-Triflucrophenyl) ~6~[trans—~4- (3~

butanyl) cyclehexyl]naphthalene

(EXAMPLE*4) Syntheais of 1-fluorc-2-{(3,4-difluorcphanyl)~6-
propylnaphthalene -
{4-a) Synthesis of 2—methcxy-E;propylnaphthalgne

To a sclution of 200 g of 2-bromo~&-methoxynaphthalene
and 2.5 g of dichloro[l,2~bis(diphenylphosphinoc)ethans]nicksl
{IT) in 200 ml of tetrahydrofuzan {‘I‘ﬁ!‘) was addad dropwise a
Grignard reagent prepared from 125 g of propyl bromide and 27 g
of magnesiun under nitrogen atomsphere. The reactionmixturs was
further stirred foi 1 hour, and then pourad into water. To tha
reaction mixture was then added diluted hydrochloric acid. Tha
rasulting orxganic phase was then éaparated. The resulting
aqueocus phagse was extracted with toluene. 7The organic phase and
the material thus extracted were together washed sequentially
with water, saturated agueous sclution of sedium bicarbonate,
water and saturated brine, and then dehydrated and dried over
anhydrous sodium sulfate. The solvent was then distilled off o

obtain 172 g of 2-methoxy-6-propylnaphthalense.
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{4-b) S8ynthesis of &-propyl~-2-naphthol

The total amount (172 g) of 2-methoxy-6~
propylnaph'thalene cbtained in the process (4-a) was added to a
mixture of 580 ml of acetic acid and 680 ml of a 48% hydrobromic
acid. The reaction mixture was heated under reflux for 8 hours.
The reaction solution was then allowed to cool to reom temperature.
To the resction solution was then added 1,300 ml of water. The
ragsulbinly crystal waa.filtered off, and then washed with watar.
The vasulting crystal was'disaolw.ﬁd in 1,000 ml of ethyl acetats,
and then washed sequentially wiﬁh water, saturatead aguecus
"solution of sodium bicarbonate, wa.tar and saturated brine, The
product was t@an dahydrated.and dried over anhydrous sodium
sulfate. The solvent was then distilled off to obtain 152 g of
6—-pz:opyl-2--naphthol in the form .of crude crystal fozm.
{d-c) Synﬁhasis of 1-f1uoro-6—prcpy1~2-na?hthol

To a scolutien of 20 g of 5-propyl—2;naphthol and 1.8 ¢
of sodium triflucromethanasulfonate in QG ol of dichloromaethane
was addsd 23.7 g of N,N'~diflucro~2,2' -dipyridinium
bis tetxafluoroboiata . The reaction mixture was then stirrad for
B hours. The reaction sclution was then poured in water. To the
reaction mixture was then added diluted hydrcéhlcric acid. The
resulting organic phase was then separated. The resulting
agqueous phase was extracted witﬁ toluena. The'organic phasa and

the material thus extracted were together washed saquentially
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with water and saturated brine, and then dehydrated and dried over
anhydrous sodium sulfate. The solventwasdistilled off toobtain
an oily matter which was then purified through silica gel column
chromatography (hexane/ethyl acetate = 8/1) to obtain 17.1 g of
1-fluorc-6-propyl-2-naphthol.
{4~d)} Synthesis of 1-fluoro-6-propylnaphthalene-2-yl
trifluoromethanesulfonate

The total amount (17.1 g) of 1-fluoro-6~-propyl-2-
naphthol obtained in the process (4-c) and 25.1 g of
triflucromethanesulfonic anhydride were dissolved in 80 ml of
dichloromethane. To the sclution 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 agqueous phase was then extracted with toluene. The
organic phase and the material thus extracted were washed
secquentially 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 chromatcography to obtain 24.2 g of 1-
fluoro~6~propylnaphthalene-2-yl trifluoromethanesulfonate.
{4~e) Synthesis of 1-fluoro-2-(3,4-diflucrophenyl)-6-propyl
naphthalene

20 g of 1-flucro-6-propylinaphthalene-2-yl

- 119 -



triflucromethanasulfonate cbtained in the process (4-d) and
dibromobis (triphenylphosphine)nickel (IX) were dissclved in B0
ml of THF. To the solution was added dropwise & Grignard reagent
prapared from 25.8 g of 3,4~difluoxchbromobenzens and 3.2 g of
magneaium under a nitrogen atomsphere. The reaction mixture was
further stirred for 1 houzr. Te the raaction solution was then
added diluted hydrochloric acid. The resulting organic phasewas
then sepdrsted. The resulting aqueocus phase was then extractad
with toluene. The organic phase-and the material thus extracted
ware together washed aaq'f.xentiall.y with water , saturated agquaocus
' solution of sodium bic:arborxate and aatu::ata;l brine, and then
dehydrataed and dried over anhydrous seodium sulfate. The solvent
was then distilled off to obtain a crystal. The crystal thus
obtained was purified through silica gel column chromatography
{haxana}, and then subjec,:tad to digtillation to obtain 6.5 g of
l-£fluoro-2-(3, 4-difluor§phanyl) ~&-propylnaphthalena. Cr - 16N
i3 x

The following com?ounds ware #rﬁparad in the samg mannexr
as mentioned above.
1-Fluoreo-2~(3,4-diflucrophaenyl) ~6~ethy1n#phthalcna
1-Fluoro~2-~(3, i-difluo:cphenylj ~6-butylnaphthalene
1-Fluoro-2=«(3,4~-diflucrophenyl) ~6~pentylnaphthalene

1-Fluoro~2-(3,4~diflucrophenyl) ~-§ -haxylnapl;zthalana
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1-Fluoro-2-(3,4-difluorophenyl) ~-6~heptylnaphthalene
1-Fluoro-2-(3,4-diflucrophenyl) -6- (3~-butenyl) naphthalene
1-Fluoro-2-(3,4,5-trifluocrophenyl) -6-ethylnaphthalene
1-Fluoro-2~(3,4,5~-trifluorophenyl) -6~propylnaphthalene
1-Fluoro-2-(3,4,5-trifluorophényl) ~6-butylnaphthalene
1-Fluoro-2-(3,4,5-trifluorcphenyl) -6~pentylnaphthalene
1-Fluoro-2-~(3,4,5~trifluorophenyl) ~6~hexylnaphthalene
1-Fluorp-2-(3,4,5-trifluorophenyl) -6-heptylnaphthalene
l-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-flucrophenyl) -6~hexylnaphthalene
1-Fluoro-2-(4-fluorcphenyl) -6-heptylnaphthalene
1-Fluoro~2-{4-fluorophenyl) -6~ (3~-butenyl)naphthalene
1-Fluoro-2~(3-fluorophenyl) ~6~ethylnaphthalene
1-Fluoro-2- (3-fluorophenyl) ~6-propylnaphthalene
1-Fluoro-2-(3-fluorophenyl) ~6-butylnaphthalene
1-Fluoro-2-(3-fluorophenyl) ~6-pentylnaphthalene
1-Fluoro-2~(3-fluorophenyl) ~6-hexylnaphthalene
1*Fluoro-2~(B—fluorophenyl)~6—heptylnaphthalene
1-Fluoro—2—{3~flu0rophenyl)~6~(3~butenyl)naphthalene

1—Fluoro—2~(3,5—difluorophenyl)~6—ethylnaphthalene
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1-Fluore-2-(3,5-difluorophenyl) ~-6-propylnaphthalene
1-Fluoro-2-{3,5~difluorophenyl) ~6-butylnaphthalene
l1-Fluoroc-2-(3,5-difluorcphenyl) ~6-pentylnaphthalene
1-Fluero-2-{3,5-difluorophenyl) -6~hexylnaphthalene
1~Fluoro—-2-(3,5-difluorophenyl) ~-6-heptylnaphthalene
l1-Filuoro-2-(3,5~-difluocrophenyl) -6~ (3-butenyl)naphthalene
1-Fluoro-2-phenyl-6~ethyinaphthalene
1-Fluoxp~2-phenyl-6~-propylnaphthalene
1-Fluoro-2-phenyl-6-butylnaphthalene
1-Fluoro~2-phenyl-6-pentylnaphthalene
1l-Fluoro-2~phenyl-6-hexylnaphthalene
1-Fluoro-2~phenyl-6~heptylnaphthalene
i-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
1-Fluoro—2- {4-chlorophenyl) -6-pentylnaphthalene
1-Flucro-2- {4-chlorophenyl) ~6~hexylnaphthalene
1-Fluoro-2- {4-chlorophenyl) ~6-heptylnaphthalene
1~Fluoro-2- {4~chlorophenyl)-6- (3-butenyl)naphthalene
1~Fluoro-2- (3-fluoro—4-chlorophenyl) -6-ethylnaphthalene
1-Fluoro-2-(3-fluoro-4~-chlorephenyl) ~6-propylnaphthalene
1~Fluoro-2- (3-flucro-4-chlorophenyl) -6-butylnaphthalene

1~-Fluoro-2~(3~-fluoro-4~chlorophenyl) -6~pentylnaphthalene
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1-Fluore~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
1-Fluoro-2~(3,5-difluoro~4~chlorophenyl) -6-ethylnaphthalene
1-Fluoro-2-(3,5-difluoro~4-chlorophenyl) -6~propyl-
naphthalene
1-Fluoyo-2-(3,5~difluoro~4~chlorophenyl) -6-butylnaphthalene
1-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-athylnaphthalene
1-Fluore~2- (4-trifluoromethoxyphenyl) -6-propylnaphthalene
1-Fluoro-2- (4~trifluoromethoxyphenyl) ~6-butylnaphthalene
1~-Fluoro-2- (4-trifluoromethoxyphenyl) -6-pentylnaphthalene
1-Fluoro-2~ (4-trifluoromethoxyphenyl) -6-hexylnaphthalene
1-Fluoro-2-(4-trifluoromethoxyphenyl) ~6~heptylnaphthalene
1~-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
l-Fluoro-2-(3-fluoro-4~-trifluoromethoxyphenyl) -6-
butylnaphthalene
1-Fluoro-2-(3-flucro-4-trifluoromethoxyphenyl) ~6-
pentylnaphthalene
i-Fluorp-2-(3-fluoro-4-trifluoromethoxyphenyl) ~6-
hexylnaphthalene
1~-Fluoro-2- {3-fluorc-4-trifluoromethoxyphenyl) ~6-
heptylinaphthalense
1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl) -6~
{3~-butenyl)naphthalene
i1-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-trifluorcmethoxyphenyl) -6~
pentylnaphthalene
1-Fluoro-2-(3,5~-difluoro~4~-trifluoromethoxyphenyl) -6~
hexylnaphthalene

1-Fluoro-2-(3,5-diflucro-4~trifluoromethoxyphenyl) -6~
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heptylnaphthalene
1~-Fluoro-2-(3,5~difluoro-4-trifluoromethoxyphenyl) -6~
{3~butenyl)naphthalene
1-Flucocro-2-{4-difluoromethoxyphenyl) ~6~aethylnaphthalene
1~-Fluore-2-{(4-difluoromethoxyphenyl) -6-propylnaphthalene
1~-Fluoro-2-{4-diflucromethoxyphenyl) ~6-butylnaphthalene
1~-Fluoro-2-{4~difluoromethoxyphenyl) -6~pentylnaphthalene
1-Fluoxo-2- (4-difluoromethoxyphenyl) ~6-hexylnaphthalene
1-Fluoro—-2- {(4-difluoromethoxyphenyl) ~é~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-Flucoreo-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

1-Fluoro-2-(3~-fluoro~4~diflucromethoxyphenyl) -6-
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{3~butenyl)naphthalene
1-Fluoro~-2-(3,5~difluocro~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-Fluexo—-2-(3,5-difluoro-4-difluoromethoxyphenyl) -6~
pentylnaphthalene
1-Fluoro~2-{3,5~difluoro-4-difluoromethoxyphenyl) -6~
hexylnaphthalene
1-Fluore-2~(3,5~difluoro~4-difluoromethoxyphenyl) -6~
heptylnaphthalene
1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl) -6~
{3-butenyl)naphthalene
1~Flucro-2- {4-trifluoromethylphenyl}~6~ethylnaphthalene
1-Fluoro-2-{4-trifluoromethylphenyl) ~6-propylnaphthalene
1-Fluoro-2~ {4~trifluoromethylphenyl) ~-6~-butylnaphthalene
l1-Fluoro-2-{4-triflucromethylphenyl) ~-6-pentylnaphthalene
1-Fluoro-2~{4-trifluoromethylphenyl)-6-hexylnaphthalene
1~Fluoro-2-{4-trifluoromethylphenyl) ~6~-heptylnaphthalene
1~Fluoro-2-(4-trifluoromethylphenvl) -6-
{3-butenyl)naphthalene

1-Fluoro—-2-(3-fluoro-4~trifluoromethyliphenyl} -6-
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ethylnaphthalene
1-Fluoro~2-{3-fluoro-4-triflucromethylphenyl) -6~
propylnaphthalene
l1-Fluoro-2-(3-fluorco-4-trifluoromethylphenyl) -6~
butylnaphthalene
1-Fluore-2-{3-fluoro-4-trifluoromethylphenyl) -6~
rentylnaphthalene
1-Fluore-2-(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-Fluorc~2-(3,5~difluocro-4-trifluoromethylphenyl) -6~
butyinaphthalene
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-diflucro-4-triflucromethylphenylphenyl) -6~
{3-butenyl)naphthalene
l1~Fluoro~2- (4-methoxyphenyl) ~6~ethylnaphthalene
1-Fluoro-2- (4-methoxyphenyl) ~6~propylnaphthalene
1-Fluoro-2~ (4-methoxyphenyl) -6~butylnaphthalene
1-Fluoro~2- {4-methoxyphenyl) -6-pentylnaphthalene
1-Fluoxo-2- (4-methoxyphenyl) ~6-hexylnaphthalene
1-Fluoro-2- {4-methoxyphenyl)-~6~heptylnaphthalene
1-Fluoro~2-~ (4-methoxyphenyl) -6~ (3-butenyl)naphthalene
1-Fluoro-2-(3-fluoro-4-methoxyphenyl) ~6-ethylnaphthalene
1-Fluoro-2~ {3~fluoro-4-methoxyphenyl) -6-propylnaphthalene
1-Fluorc-2~(3~-fluoro-4-methoxyphenyl) ~6-butylnaphthalene
1-Fluoro~-2-{3~-fluoro-4-methoxyphenyl) ~6-pentylnaphthalene
1-Fluoro-2-(3-fluoro~4-methoxyphenyl) -6~hexylnaphthalene
1-Fluoro-2-(3-fluoro-4-methoxyphenyl) ~6~heptylnaphthalene
i-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-difluorc~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-methoxyphenyl) -6~
hexylnaphthalene
I—Fluoro—Z—(3,5~difluorc*4—meﬁhoxyphenyl)—6—
heptylnaphthalene
1~-Fluoro-2-(3,5-difluoro-4-methoxyphenyl) -6-
{3-butenyl)}naphthalene
1-Fluoro-2~-(4-allyloxyphenyl)~6~ethylnaphthalene
1~-Fluoro-2-{4-allyloxyphenyl) -6~propylnaphthalene
1-Fluoro~2~(4-allyloxyphenyl)-é-butylnaphthalene
1-Fluoro-2-{4-allyloxyphenyl)-6~pentylnaphthalene
1-Fluoro-2-(4-allyloxyphenyl)~6-~hexylnaphthalene
i1-Fluoro-2-{4~allyloxyphenyl)-6-heptylnaphthalene
1-Fluoro-2-(4-allyloxyphenyl) -6~ (3-butenyl)naphthalene
1-Fluoro-2-{4-methylphenyl)} -6-ethylnaphthalene
1-Fluoro~2-{4-methylphenyl)-6-propylnaphthalene
i-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]l-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-Fluonp—~-2-[4~-(3,4~-difluorophenyl)phenyl] -6~
propylnaphthalene
1-Fluoro-2-{4-(3,4-difluorophenyl)phenyl} -6~
butylnaphthalene
i-Fluoro-2-[4-(3,4-difluorophenyl)phenyl]~6~
rentylnaphthalene
1-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-difluocrophenyl)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] &~
propylnaphthalene

1-Fluoxo-2~[4-(3,4,5-trifluorophenyl)phenyl] -6~

- 130 -



butylnaphthalene
1-Fluocro-2-{4~-(3,4,5-trifluorophenyl)phenyl] -6~
pentylnaphthalene
1-Fluoro-2-[4-(3,4,5-trifluorophenyl) phenyl] -6~
hexylnaphthalene
1-Fluoro-2-[4-(3,4,5-trifluorophenyl)phenyl] -6~
heptylnaphthalene
1-Fluono-2-[4-(3,4,5-trifluorophenyl) phenyl] -6~
{3-butenyl)naphthalene
1-Fluoro-2~{4~(4-fluocrophenyl)phenyl] ~-6~ethylnaphthalene
1-Flucro-2-[4-(4-£fluorophenyl)phenyl] ~6-propylnaphthalene
1-Fluoro-2-[4-{4-fluorcphenyl)phenyl] -6-butyinaphthalene
1-Fluoro-2-{4- (4~-flucrophenyl)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-flucrophenyl)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
i-Fluoro-2-[4-(3,5-difluorophenyl)phenyl] -6~
butylnaphthalene
1-Fluoro-2-{4-(3,5~difluorophenyl) phenyl] -6~
pentylinaphthalene
1-Fluoro-2-[4-(3,5-difluorophenyl) phenyl] ~6-
hexylnaphthalene
1-Fluoro-2-[4-(3,5~difluorophenyl) phenyl] -6~
heptyinaphthalene
1-Fluoro-2-[4~{3,5-difluorophenyl)phenyl] -6~
{3-butenyl)naphthalene
1-Fluoro-2-[4~-(3,5-difluorophenyl) phenyl}-6-
ethylinaphthalene
1-Fluoro-2-[4-(3,5-difluorophenyl)phenyl] -6~
propylnaphthalene
1-Fluoro-2-[4-(3,5-difluocrophenyl) phenyl]-6-
butylnaphthalene
1-Fluorc-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-diflucrophenyl)phenyl]-6-
{3~-butenyl)naphthalene
1-Fluoro~2~{4~-{4-chlorophenyl)phenyl]-6~-ethylnaphthalene
1-Fluoro~2~[4-(4-chlorophenyl)phenyl] ~6-propylnaphthalene
1-Fluono-2~[4~(4-chlorophenyl)phenyl] -6-butylnaphthalene
1-Fluoro~2-[4-{4-chlorophenyl)phenyl] ~6-pentylnaphthalene
1-Fluoro-2-[4-(4-chlorophenyl)phenyl]-6-hexylnaphthalene
1~-Fluoro~2~[4~(4~chlerophenyl) phenyl] ~6~heptylnaphthalene
1-Fluoro-2-[4~ (4-chlorophenyl)phenyl] -6~
{3-butenyl)naphthalene
1-Fluoro-2-{4~(3-fluocro-4~chlorophenyl)phenyl]-6-
ethyinaphthalene
1-Fluoro-2-{4~(3~-fluorc-4~-chlorophenyl)phenyl] -6~
propylnaphthalene
1-Fluozro-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-



heptylnaphthalene
1-Fluoro-2~{4-(3-fluoro-4-chlorophenyl)phenyl] -6~
{3-butenyl)naphthalene
1-Fluoro-2-[4~(3,5~difluoro~4~chlorophenyl)phenyl] -6~
ethylnaphthalene
1-Fluore—~-2~[4~{3,5-difluoro~4~chlorophenyl)phenyl] -6~
propylnaphthalene
1-Fluono-2-[4~(3,5-difluoro~4-chloxrophenyl)phenyl]-6-
butylnaphthalene
i1-Fluoro-2~[4-({3,5~-diflucro~-4~chlorophenyl)phenyl] ~6-
pentylnaphthalene
i1-Fluoro-2-{4-{3,5~difluoro~4~chlorophenyl)phenyl] -6~
hexyinaphthalene
i-Fluoro-2-[4~{3,5~difluoro-4~-chlorophenyl)phenyl] ~6~-
heptylnaphthalene
1~Fluoro-2~[{4-(3,5~difluoro~4~-chlorophenyl) phenyl] -6~
{3-butenyl)naphthalene
1*Fluoro~2—{4*{4-trifluoromethoxyphenyl)phenyl]—é—m
ethylnaphthalene
1-Fluore-2-[4~ (4~-trifluorcmethoxyphenyl)phenyl] -6~
propylnaphthalene
1-Fluoro-2-[4-{4-trifluoromethoxyphenyl)phenyl] -6~
'butylnaphthalene

1-Fluoxroc~2-[4~ {(4~trifluoromethoxyphenyl)phenyl]~6~
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pentylnaphthalene
1-Fluoro~-2-[{4- {4-trifluoromethoxyphenyl)phenyl]-6-
hexylnaphthalene
1~-Fluoro-2~-[4-(4-triflucromethoxyphenyl)phenyl] -6~
heptylnaphthalene
1-Fluoro—-2-[4~(4~trifluoromethoxyphenyl)phenyl} -6-
{3-butenyl)naphthalene
1-Fluoso-2-[4-(3~-fluoro-4-trifluoromethoxyphenyl) phenyl]-6-
ethylnaphthalene
1-Fluoro-2~[4~({3-fluoro~4~-trifluoromethoxyphenyl)phenyl] -6~
propylnaphthalene
1-Fluoro-2-[4-(3-fluoro-4-triflunoromethoxyphenyl)phenyl] -6~
butylnaphthalene
1-Fluoro-2-[4~-{3-fluoro-4~-trifluoromethoxyphenyl)phenyl] -6~
pentylnaphthalene
1-Fluorc-2-[4~(3-fluoro-4~-trifluoromethoxyphenyl)phenyl]-6-
hexylnaphthalene
1—Fluoro~2~[4—(3~fluor0*4~trifluoromethoxyphenylspgenyl]~6~
heptylnaphthalene
1~-Fluoro-2-[4-(3~fluorc-4-triflunoromethoxyphenyl)phenyl] -6~
{3-butenyl)naphthalene
i-Fluoro-2-~[4-(3,5-difluoro~4~
trifluoromethoxyphenyl)phenyl]-6~ethylnaphthalene

1-Fluoro-2-[4-(3,5~-difluoro~-4-
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trifluorcmethoxyphenyl)phenyl] ~6-propylnaphthalene
1-Fluoro-2-~[{4-(3,5-difluoro-4~
trifluoromethoxyphenyl)phenyl] ~6-butylnaphthalene
1-Fluoro~2-[4~{3,5~difluoro-4~
trifluoramethoxyphenyl)phenyl};5~pentylnaphthalene
1-Fluoro-2-[4-(3,5~difluoro-4~
trifluoromethoxyphenyl)phenyl] ~6-hexylnaphthalene
1-Fluono-2-[4~{3,5-difluorc-4~-
trifluoromethoxyphenyl)phenyl] -6-heptylnaphthalene
1-Flucro-2~[4-~(3,5~difluoro-4-
trifluoromethoxyphenyl)phenyl] -6-{3~butenyl)naphthalene
1~Fluoro-2-[{4-{4~diflucromethoxyphenyl) phenyll~-6-
ethylnaphthalene
1-Fluoro~-2-[4- (4-difluoromethoxyphenyl)phenyl]~6~
propylnaphthalene
1-Flucro-2-[4- {4-difluoromethoxyphenyl)phenyl] -6~
butylnaphthalene
1*Flu0r0~2~{4—(4~difluoromethoxyphenyl)phenyl]—6; i
pentylnaphthalene
iI-Fluore-2-{4-{4-difluoromethoxyphenyl)phenyl] -6~
hexylinaphthalene
1-Fluoro-2-[4-{4~-difluoromethoxyphenyl)phenyl]~6—~
heptylnaphthalene

1-Fluoro—-2-[4~ {4~difluoromethoxyphenyl)phenyl] -6~ (3~
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butenyl)naphthalene
1-Fluoro-2~[4-{3~fluocro-4-difluoromethoxyphenyl)phenyl]~-6-
ethylnaphthalene
1-Fluoro~-2-[4~{(3-flucro-4~difluoromethoxyphenyl)phenyl]-6-
propylnaphthalene
l1~-Fluoro-2-[{4-(3-fluoro-4~difluoromethexyphenyl)phenyl]-6-
butylnaphthalene |
i1-Fluonc-2-[4-(3-fluoro~4-difluoromethoxyphenyl)phenyl]~6-
pentylnaphthalene
1-Fluoro~2-[4-(3-fluorc—-4~-difluoromethoxyphenyl)phenyl] -6~
hexylnaphthalene
1~Fluoro—2~[4~(3~fluoro—4—difluorgmethcxyphanyl)phenyl}~6*
heptylnaphthalene
1-Fluoro-2-[4-{3~-fluoro-4-diflucromethoxyphenyl}phenyl]-6-
(3~butenyl)naphthalene
1-Fluoro-2~[4-{3,5~-difluoro-4~
difluoromethoxyphenyl)phenyl]l-6-ethylnaphthalens
1~Fluoro~2—[4—(3,5~difluoro—4—difluoromethoxyphe$y£3phenyl}
~6-propylnaphthalene
1-Fluoro-2-[4-(3,5~-difluoro-4~difluvoromethoxyphenyl)phenyl]
~6-butylnaphthalene
1-Fluoro-2-[4-({3,5~difluore-4~difluocromethoxyphenyl)phenyl]
~6~pentylnaphthalene

1-Fluoro-2~-{4~-(3,5-difluoro-4-difluocromethoxyphenyl) phenyl]
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-6-hexylnaphthalene
1-Fluoro-2-{4-(3,5~difluoro~4-difluocromethoxyphenyl}phenyl]
~6-heptylnaphthalene
1-Fluoro-2~-{4-{3,5~-difluoro-4-difluoromethoxyphenyl)phenyl]
~6~ {3-butenyl)naphthalene
1-Fluoro-2~{4-(4-trifluoromethylphenyl)phenyl]~6~
ethylnaphthalene
1-Fluomo-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~
haptylnaphthalene
1~Fluor0*2—{4—{4~trifluoromethylphenyl)phenyl]~6;(5:
butenyl}naphthalene
1-Fluoro-2-[4~-(3-fluoro~4-trifluoromethylphenyl)phenyl]~6~
ethylnaphthalene
1-Fluorc-2-[4-{3-flucro-4-trifluoromethylphenyl)phenyl] -6~
'propylnaphthalene

1~-Fluoro~-2~[4-(3-fluoro-4-trifluoromethylphenyl)phenyl] -6~
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butylnaphthalene
1-Fluoro-2-{4~-(3-fluorc~4~trifluoromethylphenyl)phenyl]~6~
pentylnaphthalene
1-Fluore-2-[4-(3~fluorc~4-trifluoromethylphenyl)phenyl] -6~
hexylnaphthalene
1-Fluoro~2~{[4~(3-fluorc-4~-trifluoromethylphenyl)phenyl] -6~
heptylnaphthalene
1-Fluoro-2~[4~{3-£fluoro-4-
trifluoromethylphenylphenyl)phenyl] -6- (3~-butenyl)naphthalene
1~Fluoro-2-[4-(3,5-diflucro-4-trifluoromethylphenyl)phenyl]
-6~ethylnaphthalene
1-Fluoro~-2~[4~(3,5-difluorc-4~-triflucromethylphenyl)phenyl]
-&-propylnaphthalene
1-Fluoreo-2-[{4-(3,5-difluorc~4~trifluoromethylphenyl)phenyl]
-6~butylnaphthalene
i1-Fluoro-2~[4-(3,5-diflucro-4-triflucromethylphenyl)phenyl]
~-6-pentylnaphthalenea |
1—Fluoro~2-[4—{3,5—difluoro-4—trifluoromethylphegygsphenyl]
~-g~hexylnaphthalene
1-Fluoro-2~[4~(3,5~-difluoro-4-trifluoromethylphenyl)phenyl]
~6~-heptylnaphthalene
1-Fluoro-2-[{4~-(3,5-difluoro—-4~
triflucromethylphenylphenyl)phenyl]-6-

(3-butenyl)naphthalene

- 139 -



1-Fluoro-2~[4~ (4-methoxyphenyl)phenyl] ~6-ethylnaphthalene
1-Fluoro-2-[{4- (4-methoxyphenyl)phenyl}-6~-propylinaphthalene
1-Fluoro~2~[4~ {4-methoxyphenyl)phenyl]~6~butylnaphthalene
1-Fluoro~2~[4- (4-methoxyphenyl)phenyl] ~6~-pentylnaphthalene
1~Fluoro-2—[4—(4~methoxyphenyi)phenyl]—G—hexylnaphthalene
1-Fluore-2-~[4-{4-methoxyphenyl)phenyl] -6-heptylnaphthalene
1-Fluoro-2~[{4~{4~methoxyphenyl)phenyl]l -6~ (3-butenyl)naphtha
lene »
1~-Fluoro~2~-[4~{3-fluocro~4-methoxyphenyl) phenyl]~é6~ethylnaph
thalene
1—Fluoro~2~[4-(3—fluoro~4—mgthoxyphenyl)phenyl]—6~propylnap
hthalene
1-Fluoro~2~[4~{3~-fluoro-4~methoxyphenyl)phenyl]-6-butylnaph
thalene
1-Fluoro-2-{4~({3~fluoro~4-methoxyphenyl)phenyl] -6-pentylnap
hthalene
1-Fluoro-2-[4-(3-fluoro-4-methoxyphenyl)phenyl] -6-hexylnaph
thalene o
1~Fluoro—2—{4—(3—fluc£o—4~methoxyphenyl)phenyl}—E*heptylnap
hthalene
1-Fluoro-2-[4-(3~fluoro-4-methoxyphenyl)phenyl] -6~ {3-buteny
l}naphthalene
1-Fluoro~2~[4~(3,5-difluoro~4-methoxyphenyl)phenyl]-6-ethyl

naphthalene

~ 140 -



1-Fluoro-2-{4-(3,5-diflucro-4-methoxyphenyl)phenyl] -6~-propy
inaphthalene
1-Fluoro-2~-[{4~-(3,5~difluoro-4-methoxyphenyl)phenyl] -6-butyl
naphthalene
l—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
i1~-Fluoro-2-[4-(3,5-difluorc~4-methoxyphenyl)phenyl]-é-hepty
Inaphthalene
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)phenyl]-6-propylnaphthalene
1-Fluoro—-2~[4~(4-allyloxyphenyl}phenyl]-6-butylnaphthalene
1~Fluoro-2-[4~{4-allyloxyphenyl)phenyl]~6-pentylnaphthalene
1-Fluoro-2-[4~{4-allyloxyphenyl)phenyl] -6-hexylnaphthalene
1—Fluoro~2*{4~(4~allyloxyphenyl}phenyl}—6~heptyléap;thalene
1-Fluoro-2~-[4~{4-allyloxyphenyl)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

1-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)phenyllphenyl]-6-ethylnaphthale
ne -
1-Fluoro-2-[4-[4-(3-butenyl)phenyl]phenyl]~-6-propylnaphthal
ene
l*FluQEO*Z—[4*[4~(3~butenyl)phenyl]phenyl}~6~butylnaphthale
ne
1-Fluoro-2~{4-[4-(3-butenyl)phenyl]lphenyl]-6-pentylnaphthal
ene
l1-Fluoro-2-[4-[4~(3~butenyl)phenyl]lphenyl]-6-hexylnaphthale
ne
1-Fluoroc-2~[4-[4~-{3~-butenyl)phenyl]lphenyl]-6-heptylnaphthal
ene
1-Fluore-2-[4~[4~ (3-butenyl)phenyl]phenyl] -6~ (3-butenyl)nap

hthalene

1~Fluoro—2—[3~fluoro—4*(3,4—difluorophenyl}phenyl];Gwethyln
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

1-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~fluocro~4~(3,4~difluocrophenyl) phenyl] -6-heptyl
naphthalene
1-Fluoro-2~[3~fluoro~-4-(3,4~-difluorophenyl) phenyll -6~ (3~but
envl) naphthalene
1-Fluoxe~2-[3-flucro~-4~(3,4,5-trifluorophenyl)phenyl] -6-eth
ylinaphthalene
1-Fluoro~2~[3-fluoro-4-(3,4,5~trifluorophenyl)phenyl] -6~-pro
pylnaphthalene
1~Fluoro-2-{3-fluore~4~(3,4,5~trifluorophenyl)phenyl] ~6-but
vlnaphthalene
1-Fluoro-2-{3-fluoro~4-(3,4,5-trifluorophenyl)phenyl] -6-pen
tyvinaphthalene
1-Fluoro~2~[3~-fluoro~4-(3,4,5~trifluocrophenyl)phenyl] -6-hex
vinaphthalene
1~Fluoro—2~{3~fluor0*4~(3,4,S—trifluorophenyl)pSe;;l}~6—hep
tylnaphthalene
1-Fluoro~-2-[3-fluoro-4-(3,4,5-trifluorophenyl}phenyl]~6- (3~
butenyl)naphthalene
1-Fluoro-2~[3~-fluoro~4~ (4-fluorophenyl) phenyl]l-6-ethylnapht
halene

1-Fluoro~2~[3~fluoro~4- {4~-fluorophenyl)phenyl]-6-propylnaph
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thalene

1~-Fluoro-2-[3~fluoro-4- (4~fluorcphenyl) phenyl] -6~butylnapht
halene

1~-Fluoro-2-[3~fluoro-4-(4-flucrophenyl)phenyl] -6-pentylnaph
thalene

1-Fluoro-2-[3-fluoro~4~{(4~fluorophenyl)phenyl] -6-hexylnapht
halene

1-Fluomo-2-[3-fluoro—-4~{4~fluorophenyl)phenyl] -6~heptylnaph
thalene

1~-Fluorco~2~[3~-fluoro-4~{4-fluorophenyl)phenyl]~6~{3-buteny
l)naphthalene

1-Fluoro-2-[3-fluoro~4~ (3~fluorophenyl)phenyl] ~6~ethylnapht
halene

1-Fluoro-2~[3-fluoro~4-~ (3-fluorophényl)phenyl]-6-propylnaph
thalene

i~-Fluoro-2-[3-fluocro~4~-(3~fluorophenyl)phenyl] -6-butylnapht
halene

1-Fluoro-2-[3-f£luoro-4- (3-£luorophenyl) phenyl] ~6-pentylnaph
thalene

1-Fluoro-2-[3-fluorco-4~ (3~-fluorophenyl)phenyl]-6-hexylnapht
halene

1~-Fluoro-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6~heptylnaph

" thalene

l-Fluoro-2~{[3-fluoro-~4~ (3-fluorophenyl}phenyl] -6~ (3-buteny
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l)naphthalene
1-Fluoro-2-{3-fluoro-4-(3,5~-difluorophenyl)phenyl] ~-6~ethyln
aphthalene
1-Fluoro-2~[3-fluoro-4-(3,5~-difluorophenyl)phenyl] ~-6-propyl
naphthalene
1-Fluoro-2-[3~flucro-4-(3,5-diflucrophenyl)phenyl]-6-butyln
aphthalene
i-Fluoro-2-[3~-fluoro—-4-(3,5~-difluorophenyl) phenyl] ~6-pentyl
naphthalene
1-Fluoro-2-[3~-fluoro-4-(3,5-diflucrophenyl)phenyl] -6~hexyln
aphthalene
1-Fluoro~2-[{3-fluoroc—-4-(3,5~difluorophenyl}phenyl]-6~-heptyl
naphthalene
1-Fluoro-2-[3~fluoro-4-(3,5-difluorophenyl) phenyl] -6~ (3~-but
enyl)naphthalene
1-Fluoro-2-[3-fluoro-4~ (4~chlorophenyl)phenyl]l-6-ethylnapht
halene
1~Fluero~2~[3~flucro~4—(4~chlorophenyl)phenyl}-é—p;opylnaph
thalene
1-Fluoro-2-[3~fluoro-4~{4-chlorophenyl)phenyl]-6-butylnapht
halene
1-Fluore-2-[3-fluoro-4~ {(4~chlorophenyl)phenyl]~6-pentylnaph
thalene

1-Fluoro-2-[3-flucro-4-{(4-chlorophenyl)phenyl]~6-hexylnapht
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halene

1-Fluoro-2-[3-fluocrc-4~-{4-chlorophenyl)phenyl]-6-heptylnaph
thalene

1-Fluoro~2-[3~fluocro-4-(4~chlorophenyl)phenyl] -6~ (3~-buteny
l)naphthalene

1~-Fluoro-2-{3-fluoro-4~ (4-chlorophenyl)phenyl]~6~ethylnapht
halene

1-Fluozo-2~[3-fluoro-4~-{4~-chlorophenyl)phenyl] -&-propylnaph
thalene

1~-Fluoro-2-[3-fluoro—-4- (4-chlorophenyl)phenyl] ~6~-butylnapht
halene

1-Fiuoro-2-[3-fluoro~-4-{4~chlorophenvl)phenyl]~6-pentylnaph
thalene

1-Fluoro-2-[3-fluoro-4~{4-chlorophenyl)phenyl] ~6-hexylnapht
halene

1-Fluoro-2-{3-fluocro~4- (4~chlorophenyl)phenyl]-6-heptylinaph
thalene

1~Fluoro—2—i3—fluoro~4—(4—chlorophenyl)phenyl}—6~%3—buteny
I)naphthalene

1-Fluoro-2-[3-fluoro-4~(3~-fluoro~4-chlorophenyl)phenyl]-6-e
thylnaphthalene

1-Fluore-2-[3~-fluorc—-4-~ (3~-fluoro—-4-chlorophenyl)phenyl] -6-p
ropylnaphthalene

1-Fluoro-2-[3-fluoro-4~(3~fluoro~4~chlorophenyl)phenyl]l-6-b
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utylnaphthalene
1-Fluoro-2-[3-flucro-4-(3~-fluoro~4~chlorophenyl)phenyl]-6-p
entylnaéhthalene
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-Fluoxp-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]
~&—-athylnaphthalene
1-Fluoreo~2~[3-fluoro-4~{3,5~-difluoro-4-chlorophenyl)phenyl]
~6~propylnaphthalene
1-Fluore~2-[3~fluoro~-4-(3,5~difluore~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,S-difluor0*4*chloropheﬁyz)phenyl]
~6~hexylnaphthalene
l1-Fluoro-2~{3-fluocro-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
i-Fluoro-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl] -6~
propylnaphthalene
l-Fluoro~2-[3~fluorc~4~{4-triflucromethoxyphenyl)phenyl]-6-
butylnaphthalene
1~-Fluoro-2~[3-fluoro~-4-{4~trifluoromethoxyphenyl)phenyl] -6~
pentylnaphthalene
1-Fluogo~2-[3-flucro-4-{4~-trifluoromethoxyphenyl)phenyl] -6~
hexylnaphthalene
1-Fluoro~2-[3-fluoro—-4-{4-trifluoromethoxyphenyl)phenyl]} -6~
heptylnaphthalene
1-Fluoro-2~[3~-fluoro-4- (4-trifluorcmethoxyphenyl)phenyl] -6~
{3-butenvyl)naphthalene
1-Fluoro-2-[3-fluoro—-4-{3-fluoro~4-trifluoromethoxyphenyl)p
henyl]~6~ethylnaphthalene
1-Fluoro-2-[3~fluorco—-4-{3-fluoro-4~trifluocromethoxyphenyl)p
henyl] -6-propylnaphthalene
1~Fluor0*2~[3—fluoro—4—(3—fluoro~4~trifluorometgc;;phenyl)p
henyl]-6-butylnaphthalene
1-Fluoro-2~{3-fluocro-4-(3~fluocro-4-trifluoromethoxyphenyl)p
henyl]-6-pentylnaphthalene
i1~-Fluoro~-2~{3~flucrc-4~(3-flucro-4-trifluoromethoxyphenyl)p
henyl]~6~-hexylnaphthalene

1-Fluoro~2~-{3~fluoro~-4-{3-flucro-4-trifluoromethoxyphenyl)p
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henyl]-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
vl)phenyl]-6~ethylnaphthalene
1-Fluoro-2-[3-fluoro-4-(3,5~-difluoro~4~-triflucoromethoxyphen
vi)phenyl]l-6-propylnaphthalene
1-Fluonon-2~[3-fluoro-4-(3,5-diflucro~4-trifluoromethoxyphen
vl)phenyl] -6-butylnaphthalene
1-Fluoro-2~[3-fluoro-4-(3,5-difluoro~4~trifluoromethoxyphen
yl)phenyl]-6-pentylnaphthalene
i1-Fluorc—-2~[3~fluoro-4-{3,5-difluoro~4d~trifluoromethoxyphen
vl)phenyl]~-é-hexylnaphthalene
1-Fluoro-2~[3-flucro-4-(3,5-difluoro-4-trifluoromethoxyphen
vl)phenyl]-6-heptylnaphthalene
1-Fluoro~2-[3~-fluoro-4-(3,5-difluoroc~4~triflucromethoxyphen
vl)phenyl]-6-{3-butenyl)naphthalene
1—Fluoro~2—[3~fluoro"4~(4—difluoromethoxyphenyl}phényl}~6~e
thylnaphthalene
1-Flucro—-2-{3-fluoro-4- {(4~-difluoromethoxyphenyl)phenyli~6-p
ropylnaphthalene
1-Fluoro~-2-[3-fluoro-4-~ {4~-difluoromethoxyphenyl)phenyl]-6-b
utylnaphthalene

1-Fluoro-2~[3~-fluoro~-4-{4-difluorcmethoxyphenyl)phenyl]-6-p
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entylnaphthalene
1-Fluoro-2~[3~-fluoro-4-(4-difluoromethoxyphenyl) phenyl] ~6~h
exylnaphthalene
1-Flucro~2-[3~fluoro-4-(4-diflucromethoxyphenyl)phenyl] -6-h
eptylnaphthalene
1-Fluoroc~2-~[3~fluoro-4~{4-difluoromethoxyphenyl)phenyl] -6~
{3-butenyl)naphthalene
1-Fluoxo~2-[3~-fluoro-4- (3~fluoro-4~difluoromethoxyphenyl)ph
enyl]-b-ethylnaphthalene
1-Fluoro-2-[3-fluoro~4-(3~fluoro-4~difluoromethoxyphenyl)ph
enyl]-é-propylnaphthalene
1-Fluoro-2-[3-fluoro-4-{3-fluoro~4-difluoromethoxyphenyl)ph
enyl]}~-6-butylnaphthalene
i-Fluoro~2-{[3-flucro~4-(3~fluoro~-4~difluoronethoxyphenyl)ph
enyl]-6-pentylnaphthalene
1-Fluoro~-2-[3-filuoro~4-(3~fluoro~4~difluoromethoxyphenyl)ph
enyl]-6~hexylnaphthalene
1—Fluorc~2~{3~fluoro~4~(3~fluoro—4*difluorometh§xy;henyl)ph
enyl]-6~heptylnaphthalene
1-Fluoro-2-{[3-fluoro~4-(3-fluorc-4~difluoromethoxyphenyl)ph
enyll-6-{3-butenyl)naphthalene
1-Fluoro-2-[3-flucro-4-(3,5~-difluoro-4-difluoromethoxypheny
l)phenyl] -6~ethylnaphthalene

1-Fluoro-2~[3-fluoro~4-(3,5~difluoro-4~-difluoromethoxypheny
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i)phenyl]-6-propylnaphthalene
1-Fluoro~-2~[3-fiuoro-4-(3,5~difluoro~4-difluoromethoxypheny
l)phenyl] -6-butylnaphthalene
1-Fluoro~2-{3-fluore-4-(3,5~-difluoro-4-difluocromethoxypheny
l}phenyl]-6-pentylnaphthalene
1-Fluoro-2-{3-fluoro-4-(3,5-difluoro~-4-difluoromethoxypheny
1)phenyl] -6-hexylnaphthalene
1-Fluoxo-2-[3-fluoro-4-(3,5-difluoro~4-difluoromethoxypheny
1l)phenyl]-6-heptylnaphthalene
1-Fluoro-2-[3~-flucro-4-(3,5~difluoro~4~difluoromethoxypheny
l)phenyl] -6~ {3-butenyl)naphthalene
i-Fluoro—-2-[3-fluoro-4-{(4-trifluoromethylphenyl)phenyl] -6~
thylnaphthalene
1~Fluoro~2~[3~fluoro—4—(4—trifluoromethylphenyl)phenyl}—6—p.
ropylnaphthalene
1-Flucro-2-{3~fluore-4-(4-trifluorcmethylphenyl)phenyl]-6-b
utylinaphthalene
1~Fluoro—2—[3~fluoro~4~{4—triflucromethylphenyl)pggnyl]—6—p
entylnaphthalene
1-Fluero—-2~[3-fluorc—4-{4-trifluoromethylphenyl)phenyl]~6é~h
exylnaphthalene
1-Fluoroc-2~{3~-fluoro-4- (4-trifluorcmethylphenyl)phenyl]-6-h
eptylnaphthalene

1-Fluoro-2-[3-fluocro—-4- (4-trifluoromethylphenyl}phenyl] -6~
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{3-butenyl)naphthalene
1~Fluoro-2-[3~fluoro~-4-{3-fluoro-4-trifluorcmethylphenyl)ph
enyl]-6~ethylnaphthalene
1-Fluoro-2-[3~fluoro-4~({3~fluoro~-4-trifluoromethylphenyl)ph
enyl]~6-propylnaphthalene
i-Flucro-2-[3-fluoro-4~ (3~-flucre—-4~trifluoromethylphenyl)ph
enyl]l-6-butylnaphthalene
1-Fluogo-2~[3-fluoro-4~-(3~fluoroc~-4-trifluoromethylphenyl)ph
enyl]-6-pentylnaphthalene
1-Fluoro-2-{3~-fluoro-4~(3-fluoro-4~trifluoromethylphenyllph
enyl]~6-hexylnaphthalene
1~Fluoro-2~{3-fluorc~4~({3-fluoro-4-trifluoromethylphenyl)ph
enyl]-6-heptylnaphthalene
1~Fluoro~2-[3~fluoro-4-(3-fluoro-4~triflucromethylphenylphe
nyl)phenyl] -6~ {3-butenyl)naphthalene |
1~Fluoro-2~[3-fluoro-4~(3,5~-difluoro-4~-trifluoromethylpheny
lyphenyl]-6-ethylnaphthalene
1*Fluoro~2~[3~fluoro—4~(3,5—difluoro—4~trifluor;m;thylpheny
l)phenyl]-6-propylnaphthalene
l-Fluoro-2-[3-fluoro—-4-(3,5~difluoro-4-triflucromethylpheny
l)phenyl]~6~butylnaphthalene
1-Fluorc-2-[3~-fluoro-4~(3,5-difluoro-4~-trifluoromethylpheny
1)phenyl] ~6~pentylnaphthalene

1-Fluoro-2-[3-fluoro-4-(3,5~-difluoro-4~-trifluoromethylpheny
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l)phenyl] ~-6-hexylnaphthalene

1-Fluoro-2~[3-fluoro-4-(3,5-difluoro~-4~trifluocromethylpheny
l)phenyl]~-6~heptylnaphthalene

1-Fluoro-2-[3~flucro~4~-(3,5~-difluoro~-4-trifiluoromethylpheny
lphenyl)phenyl]—S—(3—butenyl)néphthalene

1-Fluoro-2-[3~fluoro-4- {4-methoxyphenyl)phenyl]-6-ethylnaph
thalene

1~Fluonp-2-[3-fluoro~-4~ (4-methoxyphenyl) phenyl] ~6-propylnap
hthalene

1-Fluorc-2-[3-fluoro-4-~ {4-methoxyphenyl)phenyl] ~-6-butylnaph
thalene

1-Fluoro~2-[3-fluorco-4- {4-methoxyphenyl)phenyl] ~6~-pentylnap
hthalene

1-Fluoro-2-[3-fluorc-4- (4-methoxyphenyl)}phenyl] ~-6-hexylnaph
thalene

1-Fluoro-2-[3~-fluoro~-4- (4-methoxyphenyl)phenyl]-6-heptylnap
hthalene

1~Fluor0~2—{3~fluor0*4~(4~methoxyphanyl}phenyl3;GJES-buteny
l)naphthalene

1-Fluoro-2~-[3-fluoro~4-{3-fluoro-4-methoxyphenyl) phenyl] ~6-
ethylnaphthalene

l-Fluoro-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-
propylnaphthalene

1-Fluoro-2-[3-fluoxro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-
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butylnaphthalene
l1-Fluoro—-2~[3-fluoro—4- (3-fluoro~4-methoxyphenyl)phenyl] -6~
rentylnaphthalene
1-Fluorc—2-[3~fluoro-4- (3~-fluoro-4-methoxyphenyl)phenyl] -6~
hexylnaphthalene
1-Fluoro-2-[3-flucro-4-{3~-fluoro-4-methoxyphenyl)}phenyl] -6~
heptylnaphthalene
1-Fluogo-2-{3-fluoro-4-{3-fluoro-4-methoxyphenyl) phenyl] -6~
{3-butenyl)naphthalene
1-Fluecro-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
1]1-6-propylnaphthalene
1-Fluoro-2-[3-fluoro-4-(3,5~difluoro~4~-methoxyphenyl)pheny
l]l~-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—methoxyphé;yl)pheny
1j-6-hexylnaphthalene
1-Fluoroc-2-{3-fluoro-4-(3,5-difluoro~-4-methoxyphenyl)pheny
1] -6-heptylnaphthalene
1-Fluorc~-2-[3-fluoro~4~(3,5~difluoro~4~methoxyphenyl) pheny
1]-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~allvloxyphenyl)phenyl] -6-propylna
phthalene

1-Fluoro-2-[3-fluoro-4-(4~allyloxyphenyl)phenyl]-6-butylnap
hthalene '

I-Fluoro-2~[3~fluocro-4-{4-allyloxyphenyl)phenyl] -6-pentylna
phthalene

1~Fluéno—2—{3*fluoro~4—(4—allyloxyphenyl)phenyl]~6~hexylnap
hthalene

1-Fluoro-2-[3-fluoro-4- (4-allyloxyphenyl)phenyl] ~-6-heptylina
phthalene

1-Fluoro-2~[3-fluoro-4-(4-allyloxyphenyl)phenyl] -6~ {3~buten
vliinaphthalene

1-Fluoro-2-[3-fluoro-4- {4-methylphenyl)phenyl]~-6-ethylnapht
halene

1-Fluoro-2-{3-fluoro-4~ (4-methylphenyl)phenyl] -6~propylnaph
thalene

1~Flucro~2-{3—fluoro~4-{4~methy1phenyl)phenyl]-é—b;tylnapht
halene

1-Fluoro-2-[{3-fluoro~-4-~ {4-methylphenyl)phenyl]~6~pentylnaph
thalene

1-Fluoro-2-[3-fluorc-4-{4-methylphenyl)phenyl] -6~-hexylnapht
halene

1-Fluorxo-2-[3~fluocro-4- {4-methylphenyl)phenyl] -6-heptylnaph
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thalene
l1-Fluoro-2-{[3~fluorc-4~-(4-methylphenyl)phenyl] -6~ (3-buteny
l)naphthalene
1-Fluoro-2-[3-fluocro-4-[4-(3-butenyl)phenyliphenyl]l -6-ethyl
naphthalene
1-Fluoro-2-[3-fluoro-4~[4- (3-butenyl)phenylliphenyl] -6-propy
lnaphthalene
1-Fluone-2-[3~-fluoro~-4~-[4- (3-butenyl)phenyllphenyl]-6-butyl
naphthalene
1~Fluoro—2~{3—fluoro—4~f4~(S—butenyl)phenyl}phenyl}~6~penty
lnaphthalene
1-Fluoro~-2-[3-fluoro-4~[4~ ({3~-butenyl)phenyl]lphenyl] -6-hexyl
naphthalene
1-Fluoro-2-[3-fluorc~-4-[{4~(3-butenyl)phenyl]phenyl] -6-hepty
lnaphthalene
1-Fluoro-2-[3-fluoro-4-[4-(3~butenyl)phenyl]lphenyl]-6-(3-bu
tenyl)naphthalene
1*Fluoro~2~[3,5—difluoro—4—(3,4—difluorophenyl)ph;;yl]~6~et
hylnaphthalene
1-Fluoro-2~[3,5~difluore-4-(3,4~difluorophenyl)}phenyl]~6-pr
epylnaphthalene
1-Fluoro-2-{3,5~difluocro~-4~(3,4~difluorophenyl)phenyl]-6-bu
tylnaphthalene

1-Fluoro-2-[3,5~difluoro-4~(3,4~difluvorophenyl)phenyl] -6-pe



ntylnaphthalene
1-Fluorco-2-{3,5~difluoro~4~(3,4~difluorophenyl)phenyl] ~-6-he
xylnaphthalene
1~Fluoxro~2-[{3,5~difluoro-4-{3,4-difluorophenyl) phenyl]~6~he
ptylnaphthalene
1-Fluoro-2~{3,5-difluoro-4-(3,4~-difluorophenyl)phenyl] -6~ (3
~butenyl)naphthalene
1-Fluono-2-[3,5~difluoro-4~(3,4,5~trifluorophenyl)phenyl] -6
~gthylnaphthalene
1-Fluoxro-2-[3,5-difluoro~4~(3,4,5~trifluorophenyl)phenyl] -6
-propylnaphthalene
1-Fluoro-2-[3,5~difluorc-4~(3,4,5~trifluorophenyl) phenyll -6
-butylnaphthalene
1-Fluoro~-2-[3,5~difluoro~4~-(3,4,5~trifluorcphenyl)phenyl] -6
~pentylnaphthalene
1-Fluoro-2-[3,5~difluoro-4-(3,4,5~-trifluorophenyl)phenyl] -6
~hexylnaphthalene
1*Flucro~2—{3,5~difluoro~4~(3,4,S—trifluorophenyl)ﬁhenyl]~6
~heptylnaphthalene
1-Fluoro~-2-[3,5-difluocre~4~{3,4,5~trifluorophenyl)phenyl] -6
- {(3-butenyl)naphthalene
1-Fluoro-2~[3,5~difluoro-4-{4-fluorophenyl)phenyl] -6~-ethyln
aphthalene

1-Fluorec-2-[3,5-difluoro-4~{4~-fluorophenyl)phenyl] ~-6-propyl
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naphthalene

1-Fluoro~2-[3,5~difluoro~4- {(4~-fluorophenyl)phenyl]~6-butyln
aphthalene

1-Fluoro-2-[3,5~difluoro-4-{4-flucrophenyl)phenyl] ~6-pentyl
naphthalene

1~Fluoro—2—[3,S—difluoro—4—(4—fluorophenyl)phenyl}—S—hexyln
aphthalene

1-Fluono-2-{3,5-difluoro-4~ (4~-fluorophenyl)phenyl] ~-6-heptyl
naphthalene

1-Fluoro-2~[3,5~difluoro~4- {(4-fluorophenyl) phenyl] -6~ {3~but
enyl)naphthalene

1-Fluoro~2-[3,5~difluoro-4~ {(3-flucrophenyl)phenyl] -6-ethyln
aphthalene

1~Fluoxro-2-[3,5~difluoro~4~{3~fluorophenyl)phenyl] -6-propyl
naphthalene

1-Fluoro~2~[3,5-difluoro~4- (3~-fluorophenyl)phenyl]~6~-butyln
aphthalene

1~Fluoro—2—[3,5~difluoro~4~(3~fluarophenyl}phen§1f16~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-difluocro-4~(3-fluorophenyl)phenyl]-6-(3-but

- 158 -



enyl)naphthalene
1-Fluoro-2-[3,5-difluoro~4~(3,5~difluorophenyl)}phenyl] -6-et
hylnaphthalene
1-Fluoro-2-{3,5-difluoro-4-(3,5~diflucrophenyl)phenyl]~6-pr
opylnaphthalene
1-Fluoro-2-{3,5~diflucro~-4~(3,5~difluorophenyl)phenyl]l~6-bu
tylnaphthalene
1-Fluomo-2~[3,5~difluoro-4-(3,5~-difluorophenyl)phenyl] ~6-pe
ntylnaphthalene
1-Fluoro-2-[3,5~difluocro~-4~(3,5~difluorophenyl)phenyl]-6-he
xylnaphthalene
1-Fluoro-2-{3,5~-difluoro-4-(3,5~difluorophenyl)phenyl] ~6-he
ptylnaphthalene
1-Fluoro-2-{3,5-difluoro-4-~{3,5~difluorophenyl}phenyll-6-(3
-butenyl)naphthalene
1-Fluorc-2-[3,5~-difluoro~4-({3,5~difluorophenyl)phenyl]-6~et
hylnaphthalene .
1-Fluoro-2-{3,5~difluoro-4-(3,5~-diflucrophenyl) phenyl] -6-pxr
opylnaphthalene
1-Fluorc—-2-[3,5-difluoro~4~(3,5~difluorophenyl)phenyl]~-6-bu
tyvlnaphthalene
1~Fluoro—2~[3,5*difluor0*4~(3,S—diflﬁorophenyl}phenyl]~5—pe
ntylnaphthalene

1-Fluoro~2~-[3,5~difluoro-4~(3,5-diflucrophenyl)phenyl] ~6-he
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xylnaphthalene

1-Fluoro-2-[{3,5-difluoro~-4-(3,5-difluorophenyl)phenyl] ~6~he
ptylnaphthalene

i1-Fluoro-2~[3,5~difluoro~4~{(3,5~difluorophenyl)phenyl]~6~-(3
~butenyl) naphthalene

1-Fluoro-2-[3,5-difluoro-4~ (4-chlorophenyl)phenyl]}-6~ethyln
aphthalene

1-Fluomo-2-{3,5-difluoro~4~(4-chlorophenyl)phenyl]~6~propyl
naphthalene

1~Fluoro-2-{3,5~difluorc~4- {(4~chlorophenyl)phenyl] -6-butyln
aphthalene

1-Fluoro-2-[{3,5-difluoro—-4- {4-chlorophenyl)phenyl] ~6-pentyl
naphthalene

1-Fluoro~-2-{3,5~difluoro~4~ (4-chlorophenyl)phenyl]~6~hexyln
aphthalene

1-Fluoro-2-~{3,58~difluoro-4- {(4-chlorophenyl)phenyl] -6-heptyl

naphthalene

-

1~Fluoro~2~{3,5~difluoro~4~(4~chlorophenyl)phenyl};Sn(3*but
enyl)naphthalene

i-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]
-§-propylnaphthalene

1-Fluoro-2~[3,5~difluoro~4~- (3~fluoro~4~-chlorophenyl)phenyl]
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~6-butylnaphthalene
1-Fluoro-2-{3,5-diflucro-4~{3-fluoro—-4~chlorophenyl)phenyl]
~g-pentylnaphthalene
1~Fluoro-2-{3,5-difluoro~4- ({3~-fluoro~4~chlorophenyl)phenyl]
~6~hexylnaphthalene
1-Fluoro-2-[(3,5~-difluoro~4~(3-fluorc~4-chlorophenyl)phenyl]
-6~heptylnaphthalene
1-Fluogo-2-[3,5-difluoro~-4- {3-fluoro~4~-chlorophenyl)phenyl]
-6~ {3~butenyl) naphthalene |
i~Fluoro-2~[3,5~-difluoro-~4~(3,5~difluoro-4~chlorophenyl)phe
nyl]l-6-ethylnaphthalene
1-Fluoro~-2-[3,5~difluoro~4-(3,5~-difluorc—4~chlorophenyl) phe
nyl]-6-propylnaphthalene
1-Fluoro-2~[3,5~difluoro~4~(3,5~difluoro~4~chlorophenyl) phe
nyl]~-6-butylnaphthalene
1-Flucro-2~[3,5~difluoro~4-(3,5~-difluoro~4~chlerophenyl)phe
nyll-6-pentylnaphthalene
1~Fluoro~2-{3,5—difluoro—4~(3,5~difluoro-4~chlorap£enyl)phe
nyl]-6-hexylnaphthalene
1-Fluoxo-2-{3,5-difluorxo~-4-(3,5~-difluoro~4—~chlorophenyl)phe
nyl}~6-heptylnaphthalene
1~-Fluoro~2-{3,5-difluoro~4-(3,5~diflucro-4~chlorophenyl)}phe
nyl] -6~ {3~-butenyl)naphthalene

1-Fluoro-2-[3,5~difluoro-4~ (4-trifluoromethoxyphenyl) pheny
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1l}-6-ethylinaphthalene

1-Fluore-2-[3,5~-difluoro-4-(4~trifluoromethoxyphenyl)pheny
1] ~-6~propylnaphthalene

1-Fluoro-2~[3,5~-difluoro~4- (4~trifluoromethoxyphenyl)pheny
l}-6-butylnaphthalene

1-Fluoro-2~[3,5-difluoro~-4~ (4-trifluoromethoxyphenyl)pheny
1] ~8-pentylnaphthalene

1-Fluoro=2~[3,5~difluoro-4~ {4~trifluoromethoxyphenyl)pheny
1]~6~hexylnaphthalene

1-Fluoro-2~{3,5~-difluoro~4-{4~triflucromethoxyphenyl)pheny
1l1-6~heptylnaphthalene

1-Fluoro-2~{3,5-difluocro~4- {4~triflucoromethoxyphenyl)pheny
1]1-6-({3-butenyl)naphthalene

1-Fluoro-2-[3,5-difluoro-4~(3~fluoro-4~-trifluoromethoxyphen
vl1l)phenyl] ~6~ethylnaphthalene |

1-Fluoro~-2~[3,5~-difluoro~4~(3~fluoro~-4-trifluoromethoxyphen
vl)phenyl]~6-propylnaphthalene

1—Fluoro*2—{3,5~difluoro~4~{3~fluor0w4~trifluor$m£thoxyphen
vliphenyl]-6-butylnaphthalene

1~Fluoro-2-{3,5-difluoro-4-(3-fluoro-4-triflucromethoxyphen
vl)phenyl]-6-pentylnaphthalene

1-Fluoro-2-{3,5-difluocro-4- (3-fluoro~4~-trifluoromethoxyphen
vl)phenyl]~6~hexylnaphthalene

1-Fluoro~2-{3,5-difluoro~4~- (3-fluoro~-4~trifluocromethoxyphen
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vl)phenyl]-6-heptylnaphthalene
1—Fluoro~2~[3,5*difluoro—4~(3~fluoro~4—trif1uoromethoxyphen
yl)phenyl] -6~ (3-butenyl)naphthalene
1~Fluorc—2~[3,5~difluoro—4*(3,5—difluoro—4*trifluoromethoxy
phenyl)phenyl]-6-ethylnaphthalene
1-Fluoro—2~{3,5~difluoro—4—(3,5-difluoro—4—trifluoromethoxy
phenyl)phenyl] -6-propylnaphthalene
l—Fluonp-2~{3,5—difluoro—4~(3,S—diflucro—4~trifluoromethoxy
phenyl)phenyl] -6-butylnaphthalene
1~Fluoro~2~{3,5—difluoro—4—(3,5—difluoro~4~trifluorcmethoxy
rhenyl)phenyl] ~-6~pentylnaphthalene
1~Fluoro~2~[3,5~difluoro—4—(3,5~difluoro~4~triflueromethoxy
phenyl)phenyl] ~6~hexylnaphthalene
1—Fluoro~2—{3,5~difluoro~4—(3,5—difluoro~4—trifluoromethoxy
phenyl)phenyl] -6-heptylnaphthalene
1~Fluorc~2—[3,5-difluoro~4~(3,5~difluoro—4—trifluoromethoxy
phenyl)phenyl] -6~ (3-butenyl)naphthalene
l—Fluoro-Z-{3,5~difluoro—4~(4~difluoromethoxyphén§3)phenyl]
~6-ethylnaphthalene
1~F1uoro-2~[3,5~difluoro-4-(4*difluoromethoxyphanyl)phenyl]
~6-propylnaphthalene
1—Fluoro~2—[3,5—difluorc-4~(4~difluoromethoxyphenyl)phenyl]
~6-butylnaphthalene

1—Fluoro~2—[3,5~difluor9~4—(4—difluoromethoxyphenyl)phenyl]
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~g-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-difluocro-4- (4~difluoromethoxyphenyl)phenyl]
~6-(3~butenyl)naphthalene

1-Fluone~2-[3,5-diflucro-4~ (3~fluocro~4-difluoromethoxypheny
l)phenyl] -6~ethylnaphthalene

1-Fluoro-2-[3,5-difluocro~4~ (3-flucro-4~difluorcmethoxypheny
l)phenyl]-6-propylnaphthalene

1-Fluoro-2-[3,5~-difluoro-4~ (3~-flucro~4-difluoromethoxypheny
l)phenyl] -6-butylnaphthalene

1-Fluoro-2~-{3,5~difluoro-4~ {3~fluocro~4~difluoromethoxypheny
l)phenyl] ~6~pentylnaphthalene

l1-Fluoro-2~[3,5~difluoro~4~{3-fluoro-4~difluoromethoxypheny
l}phenyl] ~-6-hexylnaphthalene

1-Fluoro—2~[3,5~difluoro—4*(3~fluorc—4-diflucroﬁeé;oxypheny
l)phenyl]-6-heptylnaphthalene

1-Fluoro-2-{3,5-diflucro~4~{(3~fluocro~4~difluoromethoxypheny
1)phenyl] -6~ {3-butenyl)naphthalene

1-Fluoro-2-[3,5~diflucxo~4~(3,5-difluoro~4-diflucrcmethoxyp
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-Fluoroc-2-[3,5~difluocrc-4-(3,5-difluorco-4~difluoromethoxyp
henyl)phenyl]-6-butylnaphthalene
1~Fluoro-2~[3,5-difluocro-4-(3,5~diflucro-4-~difluoromethoxyp
henvl)phenyl]-6-pentylnaphthalene
1-Fluoro~-2-[3,5-difluocro~4-(3,5~difluorc~4-difluoromethoxyp
henyl}iphenyll-6~hexylnaphthalene
1-Fluore-2~{3,5~difluocro-4-(3,5~difluoro-4-difluoromethoxyp
henyl)phenyl] ~6-heptylnaphthalene
1-~Fluoro-2~{3,5~difluoro—~4~{3,5~-difluoro-4-diflucronethoxyp
henyl)phenyl] ~6-{3~butenyl)naphthalene
1-Fluoro-2-{3,5~difluoxo-4-{4-trifluoromethyiphenyl)phenyl]
~-g-athylnaphthalene
1-Fluoro-2-[3,5~difluoro-4~-{4~-trifluoromethylphenyl)phenyl]
~6-propylnaphthalene
1-Fluoro-2~{3,5~-difluoro-4-{4-trifluoromethylphenyl)phenyl]
-6-butylnaphthalene
1~Fluoro~2~{3,5—difluor0*4—(4~triflucromethylpheﬁy;}phenyl]
-&-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~-difluorc~-4-{4-trifluoromethylphenyl)phenyl]
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-6~ {3~butenyl) naphthalene
1-Fluore-2-([3,5-difluoro-4-(3-fluorc-4~trifluoromethylpheny
liphenyl] ~6-ethylnaphthalene
1-Fluoro-2-[3,5~difluoro-4-(3~fluore-4~trifluoromethylpheny
l)phenyl] ~6-propylnaphthalene -
1~-Fluoreo~2~[3,5~difluoro~-4~(3~-fluoro-4-triflucromethylpheny
l)phenyl]-6-butylnaphthalene
i1-Fluoxo~2-[3,5-difluorc~4~(3~-fluoro-4~trifluoromethylpheny
l)phenyl]-6-pentylnaphthalene
1-Fluoro~-2-[{3,5-difluoro-4~ (3-flunoro~4-trifluorcmethylpheny
1)phenyl] -6-hexylnaphthalene
1-Fluoreo-2-{3,5~-difluoro-4-(3-fluoro-4-trifluocromethylpheny
l)phenyl]-6-heptylnaphthalene
1-Fluoro-2-[3,5-difluorc—4-(3-flvoro-4-triflucromethylpheny
lphenyl)phenyl]-6-{(3-butenyl)naphthalene
1-Fluoro-2~{3,5~difluocro~-4~{3,5~difluoro~4~trifluoromethylp
henyl)phenyl]-6-ethylnaphthalene
1~Fluoro~2~{3,5*difluoro~4~(3,S*difluoro—4—triflu;romethylp
henyl)phenyl]-6-propylnaphthalene
1-Fluoro~2~[3,5~-difluoro~4~{3,5-difluoro~4~trifluoromethylp
henyl)phenyl]-6-butylnaphthalene
1-Fluoro~2-{3,5~difluorc~-4-{3,5~difluoro~4~-trifluoromethylp
henyl)phenyl] -6~-pentylnaphthalene

1-Fluore~2~-[3,5~difiuoro~4~{3,5~difluvoro~4~trifluoromethylp
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henyl)phenyl]~-6~-hexylnaphthalene

1-Fluoro-2-[3,5~-difluoro—~4-(3,5-difluoro-4~triflucromethylp
henvl)phenyl]-6~heptylnaphthalene

1-Fluoro-2-{3,5-diflucro-4~(3,5~-difluoro~4-triflucromethylp
henylphenyl)phenyl}~6-(3—buten§l)naphthalene

1-Fluoro—-2-[3,5-difluoro-4- {4-methoxyphenyl)phenyl]-6-ethyl
naphthalene

1~-Fluono-2-{3,5-difluore-4- (4-methoxyphenyl)phenyl] ~-6-propy
lnaphthalene

1-Fluore~-2-{3,5~difluorc~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

l1-Fluoro-2-[3,5-difluoro—4- (4-methoxyphenyl)phenyl] -6~hepty
Inaphthalene

1~Fluoro~2—[3,5~difluor0v4*(4-methoxyphenyl)pheﬁy13—6~(3~bu
tenyl}naphthalene

1~-Fluore~2-[3,5~difluoro-4~{3-fluoro—-4~-methoxyphenyl)pheny
l1]~6—~ethylnaphthalene

1-Fluoro-2~[3,5-difluocro~4-({3-fluoro-4-methoxvphenyl}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
1}-6-pentylnaphthalene
1-Fluoro-2-[3,5~difluoro-4~- (3-fluoro-4-methoxyphenyl)pheny
l1]-6-hexylnaphthalene
1-Fluore-2-{3,5~difluoro-4~({3~fluoro-4-methoxyphenyl)pheny
1] -6-heptylnaphthalene
1-Fluono-2-{3,5-diflucro-4-(3-fluoro-4-methoxyphenyl)pheny
1]1-6-{3-butenyl)naphthalene
1-Flucro-2-{3,5~-difluoro—~4-(3,5-diflucro-4-methoxyphenyl)ph
enyl]-6~-ethylnaphthalene
1-Fluoro-2-{3,5-difluocro—-4~-(3,5~diflucro~-4-methoxyphenyl)ph
enyl]-6-propylnaphthalene
1-Fluoro~2-[3,5~difluoro-4~(3,5-difluoro~-4-methoxyphenvl)ph
enyl]-6-butylnaphthalene |
1-Fluoro~2-{3,5~difluorc~4~-(3,5~-difluorc—-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-diflucro~4-methoxyphenyl}ph
enyl}*6~heptylnaphthalgne
1-Fluorxo-2-[3,5~-difluoro—~4-{3,5~-difluoro-4~methoxyphenvl)ph
enyl]-6-(3-butenyl)}naphthalene

1-Fluoro-2-[3,5-difluoro-4-(4-allyloxyphenyl)phenyl]-6-ethy
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Inaphthalene

1-Fluoro~2-[3,5~-difluoro~4~(4-allyloxyphenyl)phenyl]l ~6~prop
yinaphthalene

1~-Fluore-2-{3,5~difluorc~-4~ (4-allyloxyphenyl)phenyl] -6-buty
lnaphthalene

1-Fluore—-2-[3,5~difluoro~4~ (4-allyloxyphenyl)phenyl] -6~pent
vinaphthalene

1-Fluono-2~[3,5-difluoro~-4-{4~allyloxyphenyl)phenyl] -6-hexy
Inaphthalene

i~Fluoreo~2~[3,5-diflucro~4~(4~allyloxyphenyl)phenyl]-6-hept
vlnaphthalene

1-Fluoro-2-[3,5~diflucrc~-4- (4-allyloxyphenyl)phenyl] ~6-({3-b
vtenyl)naphthalene

1-Fluore~-2-{3,5~difluoro-4~ {(4-methylphenyl)phenyl]-6-ethyln
aphthalene

1-Fluoro-2-[3,5~difluoro-4~- (4~methylphenyl)phenyl]l-6-propyl
naphthalene .

1~Fluor0*2~E3,5~difluoro~4~(4—methylphenyl)phenyli~6~butyln
aphthalene

1-Fluoro-2-~[3,5~difluocro~4- {4-methylphenyl)phenyl] -6-pentyl
naphthalene

1-Fluoro~2-[3,5-diflucro~4~(4-methylphenyl)phenyl] -6-hexyln
aphthalene

1-Fluoro-2-[3,5~difluoro—-4- (4-methylphenyl)phenyl]-6-heptyl
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naphthalene

i~-Fluoro~2~[3,5-difluoro~4~ {4-methylphenyl)phenyl}-6~{3-but
enyl)naphthalene

1~-Fluore-2-{3,5-difluoro-4-[4~ (3-butenyl)phenylliphenyl]-é-a
thylnaphthalene

1-Fluoro-2-[3,5-difluoro-4-{4- (3~-butenyl)}phenyllphenyl]-6-p
ropylnaphthalene

1-Fluomo~2-[3,5~difluoro-4-[4~- (3~butenyl)phenyllphenyl]~6-b
utylnaphthalene

1-Fluoro-2~[3,5~diflucro—-4-{4~ {3-butenyl)phenyl]phenyl] ~6-p
entylnaphthalene

1-Fluoro-2-[3,5-difluoro-4~[4~ (3-butenyl)phenyl]phenyl]~6-h
exylinaphthalene

1-Fluoro-2-[3,5~diflucro~4- {4~ (3~-butenyl)}phenyllphenyl]-6-h
eptylnaphthalene

1-Fluoro~2-[3,5~difluoro~4-[4- (3~butenvyl)phenylliphenyl]-6-

{3-butenyl)naphthalene
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{(EXAMPLE B) Synthesis of l-fluoro-2-(3,4~difluorophenyl)-6-
{trans~4~propylcyclohexyl)naphthalene
{(5-a) Synthesis of 2-mathoxy-6-{4é~propylecyclochexa-l-ena-1-
yl)naphthalene

22.6 g of magnasiumm was suspended in 30 ml of TEF. To
the zuspension was then added dropwisze a solution of 20 g of
2~bromo-6~methoxynaphthalene in 100 ml of THF at d rate such that
THF was gently refluxed in about 2 hours. The reactioch mixture
was then further stirred for 1 hour., To the reaction sclutien
was then added dropwize a scluticn $£.130.1 g of 4~
‘propylcoyclohaxanone in 520 ml of TEF in 1 houx. The reaction
mixture was further stirred for 2 hours. To the reaction sclution
was then added 200 =1 of a 10% hydrochloric acid. To the reaction
mixturas wvas then added 200 ml of hexane. The éasulting organics
phase was then separated. The resulting aquéoué phase was then
extracted with 100 ml of hexane. 7o the material thus extracted
was then added the organic phiso. The mixture was washed with
watar, saturated agueocus éclution of sodium bicarbonate and
saturated brine, and then dried ovar anhydrous sodium sulfata.
The solvent was distilled off, To the residue were thaen added
280 ml of toluene and 4 .0 g of p~tolusnasulfonic acid menohydrate.
The reaction mixture was then heatad under reflux for 3 hours.
The reaction solution was allowed to cool to room tamperaturs,

washed with water, saturated aguecus soclution of sodium
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bicarbonate and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was than distilled off to obtain 260
g of an oily cyclohexanol derivative. The total amount of the
ecyclohaxanol derivative thus obtained was then dissclved in 800
ml of toluene. To the solution was then added 16.1 g of p~
toluenesulfonic monchydrate. The reaction mixture was then
heated to a temperature of 110°C with stirring whila the distilled
water was baing removed away. After the termination of
distillation of water, tha'react.a';on solution was then resturned
to room temperaturs. To the reaction solution was then added 300
ml of water. The resulting organicphase was than separated. The
organic phase thus separated wé.a washed with saturated aqueous
soclution of sodium bicaxbon#te, wa'ter.and ssturated bring, and
then dried over anhydrous sodium sulfate. The sclvent was then
distilled off 'to chtain 246 g of Z;methoxy~5—.(4~
prapylcyclahexa—lnene-l—yl}napht:halana-in the t_‘om of an oily
crudae product. .
{(5~b) Synthesis of 2~metho¥y~6—(tzans-4~
propyloyolichaxyl) naphthalens

The total amount of Z2-methoxy-6~({-propyleyclohexa-1~
ene-l~yl) naphthaleng obtained in the process (5-a) was diszolved
in 1.2 1 of ethyl acetate. To the solution was then addad 47 g
of 5% palladium/carbon (hydrous). The reaction mixture was then

stirrad in an autoclave at a hydrogen pressure of 4 kg/cw®. The
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reaction mixture was then stirred at room temperature for 5 hours.
The catalyst was then remeved by filtratien through Celite. The
solvent was then distilled off to obtain 260 g of a trans/cis
mixture of Z2-methoxy-6~(4-propyleyclohexyl)naphthalene. The
total amcunt of the product was then disssclved in 1.3 1 of
N,N~dimethylformamide (DMF}. To the solution was then added 125
g of potassium t~butoxida. The reaction mixture was then heated
undar reflux for 5 hours. The reaction solution was then allowed
to cool to romﬁ temperature. To-;tha réacticn solution was then
added 200 ml of water. The reaction solution was tfxem extracted
twice with 200 =l of éaiﬁene. The material thu-s: extracted and
the organic phase were tqgsthei: w{asﬁéd with ciiluted hydrochloric
acid, saturasted aqueous solution of sodium bi;z;rbonata , watar and
asturated brine, and then- dried over anhydraﬁs sodium aulfate.
Tha sclvent waz distilled off. The residus was purified through
silica gel column chramat.:cgzaﬁhy (tc-luena') , and then
recryastallized twice from ethancl té obtain 115 g of 2~
methoxy=6= (trans-4-propylcyclohexyi)naphth#lana in the form of
whita crystal. | |
{&~c) Synthesis of 6- tiané-4~propylcyclahexgl)-Z-naphthol
To the total amounf. of 2-mathoxy-&- {.i:.z-ans-ti-—
prapylcyclohexyl}naphthniane obtained in tha process (5-b) were
added 700 ml of acetic acid and 700 ml of a 48% hydrobromic acid.

The reaction mixture was then heated under reflux for 20 hours.



The reaction solution was then allowaed to cool to room temperature.
To the reaction solution was then added 200 ml ¢f water. The
zeaction solution was then extracted twice with 400 ol of toluena.
Tha material thus extracted and the oxganic phase ware togsther
washed with water and then with saturated brine, and then
dehydrated and dried ovar ashydrous sodium sulfate. The solvent
was then distilled off to obtain 108 g of 6~(trans~-4~
propyleyclehexyl) -2-naphthol in the form of white crystal,
(5-d) Synthesis of 1-fluoro-6-{trans-4~propylcyclohexyl)-2-
naphthol ‘

The ta'ta.l amount of €~ (trans-4~propylcyclohexyl) -2~
naphthol obtained ."..n’ tha process (5-¢} was dissolved in 500 ml
-1 dichloromethane. To the aolution was then added 7 g of sodium
triflucromethanesulfonate. The r-ca.ctian mixture was then
vigorously stirred. To the reaction ao.luticn was then added
gradually 86.7 g of N,N'-difluore=-2,2'~dipyridinium
bistetraflucroborate. The reaction mixture was then further
stirrad at room tenparatura for 5 hours. To the reaction solutien
were added water and then a 10% aquecus solution of sodium
hydroxide so that excess fluorinating agent was dmcomposed. The
reaction solution was then returnédi to acidity with diluted
hydrochloric acid. The resulting organic plia.sa was then
separated. The reaultingl aguecus phase was than extracted with

100 ml of anhydrous sodium sulfate. The material thus extrasted



and the organic phasa wars together washed with water and then
with saturated brina, and then dehydrated and dried cover sodium
aulfate. Tha solvent was distilled off to cobtain 131.5 g of &
crude cryatal which was then purified through silica gel column _
chromatography (toluene) to obtain 83 g of l-fluoro-6-(trana-
4-proopylayclohexyl) ~2-naphthel in the form of white crystal.
{(5-a) éynthasis of 6~ (trans-4-propylcyclohexyl)naphthalene~
2-yl txi’!lucrmathanaaulfanate

Tha total ameunt of l-fl;xcrc—s— {trans~4-propylayclo
haxyl) -2——naphthol obtained in the process t_S-d} was dissclved in
-450 ml of dichleoromethane. To the scolution was added 55.3 ml of
trif luorcmsthanesulfonic'e.nhyd.ride tomake a...s.uspension which wase
then coocled to a temperaﬁﬁre of 5°C. To the suspension was then
added dropwise 54 ml of pyzridine with vigorous stirring. The
resction mixture was then further‘ atirrad. for 1 houzr. To tha
reaction mixture was then added 100 ml §f wataxr to terminate the
reaction. Tha xasultin.g érgnnic §E£sa was then separated. The
resulting aquecus phasa was then extracted with 100 ml of
dichloromethana. The ma”terial thus axt:éctad- and the organie
Phase were together washed sequentially with diluted hydrochloric
acid, saturated aguecus sclution of sodium bicarbonate, water and
saturated brine, and then dehydrated and dxiéd ovar anhydrous
sodium sulfate. The solvant was distilled off tc obtain 105 g

of & crude orystal which was then purified thrxough silioca gel
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column chromatography (hexane) to cbtain 96 g of 6~ {txans-4-

propyleyclohexyl) naphthalene-2-yl triflucromethanesulfonate in -

the form of white crystal.
{5~£) Bynthesis of l~fluoro-2-(3,4{~-difluorophenyl)-&-(trans-
4 ;propyl eyclohexyl) naphthalene
1 g of magnasium was suspended in 1 ml of THF. To the
suzpension was then added dropwise a solution of 7.9 g of
3,4-diflboro~1l-bromobenzene in 32 ml of THF at a rate auch that
TEF was gantly refluxed. The rea.t:tion mixture was then stirred
at room temperature for 1hour. Excess magneaiﬁm was then removed
by £iltration. Thae residue was then added dropwise te a solution
of 10 g of 6-(trans-4-propylceyclohexyl)naphthalene-2-yl
triflucrmathanasulfonaﬁé obtainaed in the process (2-@) and 0.5
g of dibromobis(tziphenyiphasphiné} nickel (II). in 40 ml of THF
at & temperature of 40°C. Thae reaction mixture was then stirred
for 1 hour. To the reaction mixture was then added 50 nl of water.
The reaction mixture was .axtract..ed with 50 ml of toluesne, washed
with water and saturated biine, snd thaen dried over anhydrous
sodium sulfate. The solvent was then digtilled off. Tha rasidue
was purified through silica gel column chromatography (hexane),
and then recrystallized from ethanol to obtain 2.6 g of purified
i~fluoro~2+-(3,4~diflucrophenyl) -6~ (trans~4-~

propyleyclohexyl) naphthalene. (Cr. B5 N 19B.5 I)
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The following compounds were prepared in the same manner
as mentioned above.
1-Fluoro-2-(3,4~difluorophenyl) ~6- {trans-4-
ethyleyclohexyl)naphthalene
1-Fluoro-2- (3, 4~diflucrophenyl) ~6- (trans—4~
butyleyclohexyl)naphthalene
1-Fluoro-2-(3,4~-difluorophenyl) -6~ (trans~4-
rentyleyglohexyl)naphthalene
1-Fluoro-2-(3,4,5~trifluorophenyl) ~6- {trang-4~-
ethylcyclohexyl)naphthalene
1-Fluoro-2-(3,4,5~-trifluorophenyl) -6~ (trans~4~
propylcyclohexyl)naphthalene
1-Fluore~2~{3,4,5-trifluorophenyl) -6~ (trans~4~-
butyleycelohexyl)naphthalene
1-Fluore-2-(3,4,5~trifluorocphenyl) ~6~ (trang—4~
pentylceyclohexyl)naphthalene
1-Fluoro-2~ {4-fluorophenyl) -6~ {trans-4-ethylcyclohexyl) naph
thalene T
1-Fluoro-2-~ {(4-flucrophenyl) -6~ {(trans~4-propyleyclohexyl) nap
hthalene
1-Fluoro-2~{(4-fluorophenyl) -6~ {trans~4-butylcyclohexyl)naph
thalene
1-Fluocro-2-{4-flucrophenyl} -6~ (trans—-4-pentylcyclohexyl)nap

hthalene
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1~-Fluoro~2~(4-~fluorcphenyl) -6~ (trans-4-hexylcyclochexyl) naph
thalene

1-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,

l~Fluoro-2-(3-fluorcphenyl) ~6- (trans-4-butylcyclohexyl) naph
thalene

1-Fluoro-2- (3-fluorophenyl) -6~ (trans-4~pentylecyclohexyl) nap
hthalene

1-Fluoro-2-(3-fluorcphenyl) ~6~ (trans—4-hexyleyclohexyl) naph
thalene

l—Fluoro~2~(3—fluorophenyl)—6~(trans~4~heptylcyclohexyl)naﬁ
hthalene

1-Fluoro-2-(3,5-difluorophenyl) -6~ (trans-4-ethylcyclohexyl)

naphthalene
1-Fluoro-2-(3,5~difluocrophenyl) -6~ (trans~4-propylcyclohexy

l)naphthalene
1-Fluoro~-2-(3,5~-difluorophenyl) -6~ (trans~4-butylcyclohexyl)

naphthalene
I~-Fluoro-2-(3,5~difluorophenyl) -6~ (trans~4~pentylcyclohexy

l)naphthalene
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1-Flucoro-2-(3,5-difluorophenyl) -6~ (trans—-4-hexylcyclohexyl)
naphthalene

1-Fluore-2-(3,5-difluorophenyl) -6~ {(trans-4-heptylcyclohexy
l)naphthalene

1—Fluoro-2~phenyl—6—(trans~4-éthylcyclohexyl)naphthalene

1-Fluoro-2-phenyl-6- {trans-4-propylcyclohexyl) naphthalene

1-Fluoro-2-phenyl-6~ (trans-4-butylcyclohexyl)naphthalene

1-Fluoxo-2-phenyl-6-(trans-4-pentylcyclohexyl) naphthalene

1-Fluoro-2-phenyl-6- (trans-4~hexylcyclohexyl) naphthalene

1-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

i1~-Fluoro-2-{4-chlorophenyl) ~6~{trans~-4-pentylcyclohexyl)nap
hthalene o

1-Fluoro-2-{4~-chlorophenyl) -6~ {trans~4~-hexylcyclohexyl) naph
thalene

1-Fluoro-2- (4-chlorophenyl) -6~ {trans-4-heptylcyclochexyl)nap
hthalene

1-Fluoreo~2-(3-flucro-4-chlorophenyl) -6~ {trans-4-ethylcycloh

exyl)naphthalene
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1-Fluoro-2~(3~-fluoro~4-chlorophenyl) -6~ (trans-4-propylcyclo
hexvl)lnaphthalene
1-Fluoro-2~-{3-fluoro—-4~chlorophenyl) ~6- {trans—-4-butyleycloh
exyl)naphthalene
1-Fluoro-2-(3-fluoro-4~chlorophenyl) -6~ (trans~4~pentyleyclo
hexyl)naphthalene
1-Fluoro-2~ (3~-fluoro~4-chlorophenyl) -6~ {trans-4~hexylcyclch
exyl)naphthalene
1-Fluoro-2~{3~fluoro-4-chlorophenyl) -6~ (trans-4~-heptylcyclo
hexyl)naphthalene
1-Fluoro-2-(3,5~-difluorc-4-chlorcphenyl) -6~ (trans—-4-ethylcy
clochexyl)naphthalene
i1-Fluoro~-2-{3,5-difluoro-4-chlorophenyl) -6~ {trans-4-propylc
velchexyl)naphthalene
1-Filuoro-2-(3,5-difluoro-4-chlorophenyl) ~6- {trans~4-butylcy
clohexyl)naphthalene
1-Fluoro-2-(3,5-diflucro~4~chlorophenyl) -6~ (trans~-4-pentylc
yvclohexyl) naphthalene -
l1-Fluoro-2-{3,5-difluoro-4-chlorophenyl)~6~(trans-4~-hexylcy
clohexyl)naphthalene
1~-Fluoro~2-{3,5~difluoro-4d~-chlorophenyl) -6~ {trans-4-heptylc
yclohexyl)naphthalene
1-Fluoro-2- {4-trifluoromethoxyphenyl) -6~ (trans-4-ethylcyclo

hexylinaphthalene



1-Fluoro-2-(4~trifluoromethoxyphenyl) -6~ {(trans-4-propylecycl
chexyl)naphthalene

1-Fluoro~-2- {4-trifluocromethoxyphenyl) -6~ (trans-4-butyleyclo
hexyl)naphthalene

1-Fluore-2- (4-trifluoromethoxyphenyl) -6~ (trans—~4~pentylecycl
ohexyl)naphthalene

1-Fluoro-2- {4~-trifluvoromethoxyphenyl) ~6- {(trans—-4-hexylcyclo
hexyl) naphthalene

l1-Fluoro-2- {4-trifluoromethoxyphenyl) -6~ {trans-4-heptylcycl
chexyl)naphthalene

1~-Fluoro-2-{3~flucro-4-triflunoromethoxyphenyl} -6~ {trans—-4-e
thylceyclochexyl)naphthalene

1-Fluoro-2-{3-fluoro-4~trifluoromethoxyphenyl} -6~ (trans—-4-p
ropyloeyclohexyl) naphthalene

1-Fluoro-2-{3-fluoro~4~-triflucromethoxyphenyl) -6~ (trans-4-b
utyleyclohexyl)naphthalene

i-Fluoro-2-({3~-fluoro-4-trifluoromethoxyphenyl) -6~ (trans-4-p
entyloyclohexyl)naphthalene T

l-Fluoro-2-{3-fluoro-4-trifluoromethoxyphenyl) -6~ (trans-4~h
exylceyelohexyl)naphthalene

1-Fluoro-2~{3~flucro—~4-trifluoromethoxyphenyl)-6- {(trans-4-h
eptyleyclohexyl)naphthalene

1-Fluoro-2-{3,5-difluoro~4~trifluoromethoxyphenyl) -6~ {trans

~4-ethyleyclohexyl)naphthalene
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1-Fluoro~2-(3,5-difluoro-4~trifluoromethoxyphenyl) -6- (trans
~4-propylcyclohexyl)naphthalene
1—Fluoro~2*{3,5"difluoro—4—trifluoromethoxyphenyl)—6—(trans
-4~butylecyclohexyl) naphthalene
1-Fluoro—2~(3,5~difluoro—4—ttifluoromethoxyphenyl)—6~(trans
~4-pentylcyclohexyl) naphthalene
1~Fluoro~2—{3,5~difluoro-4~trifluoromethoxyphenyl)~6~(trans
~4~-hexylocyeclohexyl)naphthalene
1-Fluoro-2-(3,5-difluore-4~-trifluoromethoxyphenyl) -6~ (trans
~4-heptyleyclohexyl)naphthalene
1—Fluoro~2-(4~difluoromethoxyphenyl)~6~(tranS*d-ethylcycloh
exyl)naphthalene
1-Fluoro-2~{4-difluoromethoxyphenyl) -6~ (trans-4-propyleyclo
hexyl}naphthalene
1-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-hexyleyecloh
exyl)naphthalene
1-Fluoro-2-(4-difluoromethoxyphenyl} ~6- (trans-4-heptylcyclo
hexyl)naphthalene

1~Fluoro—2“(3—fluoro-4~difluoromethoxyphenyl}~6—(trans~4~et

hyleyclohexyl) naphthalene
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1-Fluoro-2~(3-fluoro-4~difluoromethoxyphenyl) -6~ (trans-4-pr
opyleyclohexyl)naphthalene
1-Fluoro-2~ (3-fluoro-4-difluoromethoxyphenyl) ~6- (trans-4-~bu
tylcyclohexyl) naphthalene
1*Fluoro~2~(3—fluoxo—4~difluotomethoxyphenyl}~6~{trans—4—pe
ntylcyclohexyl)naphthalene
1-Fluoro~-2-(3-fluoro-4-difluoromethoxyphenyl) -6~ (trans-4~he
xyleyclohexyl) naphthalene
1~Fluoxo—2~(3“fluoro~4—difluoromethoxyphenyl)-6-(trans—4—he
ptyleyclohexyl) naphthalene
1~F1uoro—2~(3,5—difluora~4—difluoromethoxyphenyl)~6~(transﬂ
4-ethylcyclohexyl)naphthalene
iI-Fluoro-2-(3,5-diflucro-4~difluoromethoxyphenyl) -6~ (trans—
4-propylecyclechexyl)naphthalene
1-Fluoro~2~(3,5-difluoro-4~difluoromethoxyphenyl) ~6~ (trans~-
4-butyleyclohexyl) naphthalene
1~Fluord—2—(3,5—difluoro~4—difluoromethoxyphenyl)~6—(trans—

»

4-pentyleyclohexyl)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-heptylceyclohexyl) naphthalene
1~Fluoro—2—(4~trifluoromethylphenyl)~6~(trans~4—ethylcycloh

exyl)naphthalene
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1—Fluoro—2—(4~trifluoromethylphenyl)~6~(trans—4—propylcyclo
hexyl)naphthalene
1-Fluoro-2~(4-trifluoromethylphenyl) -6~ (trans-4~butylecyeloh
exyl)naphthalene
1~Fluoro~2—(4~trifluoromethylphenyl)~6~(trans~4—pentylcyclo
hexyl)}naphthalene
1-Fluoro-2~(4-trifluoromethylphenyl) -6~ (trans-4-hexylcycloh
exyl)naphthalene
l1-Fluoro-2~{4-trifluoromethylphenyl) -6~ (trans-4-heptylcyclo
hexyl)naphthalene
1-Fluoro-2- (3-fluoro-4~trifluoromethylphenyl) -6~ (trans—-4~et
hylcyclohexyl)naphthalene
1-Fluoro~2~(3~fluoro~4—trifluoromethylphenyl)—6—(trans~4~pr
opylcyclohexyl) naphthalene
1-Fluoro-2-(3-fluoro-4~triflucromethylphenyl)~6- (trans-4~bu
tyleyclohexyl)naphthalene
1-Fluoro-2~(3-fluoro~4-trifluoromethylphenyl) -6~ (trans-4-pe
ntyleyclochexyl)naphthalene "
1-Fluoro~2-(3-fluorc~4-trifluoromethylphenyl}-6- (trans-4-he
xylcyclohexyl) naphthalene
1-Fluoro-2-(3-fluoro-4~trifluoromethylphenyl} -6~ (trans~4-he
ptyleyclohexyl)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-propylcyclohexvl) naphthalene
1-Fluoro-2-(3,5~difluocro-4~-trifiuvoromethylphenyl) -6~ (trans-
4~-butyleyclohexyl)naphthalene
1~Fluoro~2—(3,5—difluoro—4—trifluoromethylphenyl)—6-(trans~
4-pentylcyclohexyl)naphthalene
i-Fluoro-2-(3,5-diflucro-4-trifluoromethylphenyl) -6~ (trans-
4-hexyloyclohexyl)naphthalene
1~Fluoro-2~(3,5~difluocro-4-trifluoromethylphenyl) -6~ (trans
-4-heptylcyclohexyl) naphthalene
1-Fluoro-2-(4-methoxyphenyl) -6~ (trans-4-ethylcyclohexyl) nap
hthalene
1-Fluoro—2~(4-methoxyphenyl)—5—(trans~4~propylcyclohexyl)na
phthaiene
1-Fluoro-2- (4-methoxyphenyl) ~6- (trans-4~butylcyclohexyl) nap
hthalene
1-Fluore~2~{4-methoxyphenyl) -6~ (trans~4~pentyleyclohexyl)na
phthalene T
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
ochexyl)naphthalene
1-Fluoro-2- (3~-fluoro-4-methoxyphenyl) -6~ (trans-4-butylcyclo
hexyl)naphthalene
1~Fluoro—2—(3~fluorc-4—methoxyphenyl)—6~(trans-4~pentylcycl
chexyl)naphthalene
1-Fluore-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~-difluorco~-4-methoxyphenyl) -6~ {trans~4-ethylc
yvclohexyl)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
velohexyl)naphthalene
1-Fluoro-2-(3,5~difluoro~4~methoxyphenyl) -6-{trans—4-pentyl
cyclohexyl)naphthalene T
1~Fluoro~2~(3,5~difluoro~4~methoxyphenyl) -6~ {trans—4-hexylc
yclohexyl) naphthalene
i-Fluoro-2-{3,5~-difluoro~4~methoxyphenyl) -6~ (trans—-4-heptyl
cyclohexyl)naphthalene
1-Fluoro-2-(4~allyloxyphenyl) -6~ (trans~4-ethylcyclohexyl)na

pPhthalene
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1-Fluoro-2-~ (4-allyloxyphenyl) -6~ (trans-4-propylcyclohexyl)n

aphthalene

1-Fluoro-2-(4-allyloxyphenyl) -6~ (trans—-4~-butylcyclohexylina

phthalene

1—Fluoro~2~(4~allyloxyphenyl)—6~{trans—4~pentylcyclohexyl)n

aphthalene

1-Fluocro-2-~ {(4~allyloxyphenyl) ~6~ {trans—4~-hexylcyclohexyl)na

phthalene .

1-Fluoro-2-(4-allyloxyphenyl) -6~ {(trans—~4-heptylcyclohexyl)n

aphthalene

1-Fluoro~-2- (4-methylphenyl) -6~ (trans—-4-ethylcyclochexyl) naph

thalene

l1-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

i1~Fluorc-2- (4-methylphenyl) -6~ {trans—~4-hexylcyclohexyl)naph

thalene

1~Fluoro-2- (4-methylphenyl) -6~ (trans-4-heptylcyclohexyl) nap

hthalene

1-Fluoro-2-[4~{3-butenyl)phenyl]-6- (trans-4-ethylcyclohexyl)

naphthalene
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1~Fluaro-2—[4-(3-butanyl)phanyl]*6-(trans-4~prcpylcyclohaxy
‘1)naphthalene

I—Fluorq-Z*{A—(3-butany1)phnnyl]—6u{trans-4~buty1cyclohexyl)
naphthalene

1~-Fluoro-2- 4~ (3~butenyl) phenyl]l~6~ (trana-4~-pentyleyclohexy
l)naphthalene .

1-Fluore~2-[4~{3~butenyl) phenyl]-6~ (trans-4-hexylcyclohaexyl)
naphthalane

1*Fluoro-2—{4—(3—butenyl)phenyl]~5-(t:ans44*heptylcyclchtxy
l)naphthalene o

(EXAMPLE &) Synthesis of l-fluoro-2-(3,4~difluorcphenyl)-6-
{2*(trans—d—prcpylcyclchexyl}ethyl]naphthalene

The procedu:s.of Exampls £ wés foilowed axcent that
trans~4-propyloyclohaxana sthanol was uged instead of 4~
pchylayalchexancne'ﬁnd isnmerizatioﬁ in the process (5-b) was
not affected to cbtain L-flucro-2-(3,4&-difluorophenyl)-6-[2-
{t;rs.ns—-&-prapylcyclchexflathyl} ﬁaphtﬁalaﬁa in the form ff whitae
crystal. '
Tha following compounds wara prapaiad in the same manner

Aas mentioned abova.

1-Fluore-2-(3,4-diflucrophenyl) -6-[2~ (trans-4-
ethyleyclohexyl) ethyl]lnaphthalens

1-Flu§rc~2—(3,4-dif1uo:ophe$yl)-E~[2m{trans*4~

butyleyclohexyl) ethylinaphthalene
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1-Fluoro-2~(3,4~difluorophenyl) ~6~[2~ (trans-4~
pentylcyclohexyl)ethyl]lnaphthalene

1~-Fluoro-2~(3,4,5-trifluorophenyl) ~6~[2- (trans—4-~
ethylcyclohexyl)ethyl]lnaphthalene

1-Fluoro~2~(3,4,5~trifluorophényl)—6—[2~(trans~4~
propyleyclohexyl)ethyl]lnaphthalene

1-Fluore-2-(3,4,5~-trifluorophenyl) -6-{2~ (trans~4-
butyloyglohexyl)ethyllnaphthalene

1-Fluoro—-2-(3,4,5-trifluorophenyl) ~6-[2~ (trans-4-
pentylcyclohexyl)ethyl]naphthalene

1-Fluoro-2~{4-fluorophenyl) -6-[2~ {trans—~4-ethyleyclochexylle
thyllnaphthalene

1-Fluoro-2- {(4-flucrophenyl)-6-[2-{trans—-4-propylcyclohexyl)
ethyllnaphthalene

1~Fluoro—2~(4—fluorophenyl)—6~[2—{trans~4-butylcyclohexyl)é
thyllnaphthalene

1-Fluoro-2~{4~-fluorophenyl) -6~ {2~ {trans-4~pentylcyclochexyl)
ethyllnaphthalene -

1-Fluoro-2- (4-fluorophenyl)-6-{2~{trans—4-hexylcyclohexylje
thyl]lnaphthalene

1-Fluorc-2- (4~fluorophenyl) -6~ {2~ {trans-4-heptylicyclochexyl)
ethyl]naphthalene

1-Fluoro-2- (3-fluorophenyl)-6~[2- (trans-4-ethylcyclohexyl}e

thyl]lnaphthalene
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1-Fluoro-2-(3-fluorophenyl)-6~{2- (trans-4-propylcyclohexyl)
ethylinaphthalene

1-Fluoro-2- (3-fluorophenyl) -6~ [2- (trans-4-butylcyclchexyl) e
thyl]lnaphthalene

1~Fluoro~2—(3-f1uorophenyl)—6¥[2—(trans~4—pentylcyclohexyl)
ethyllnaphthalene

1~F1ucro-2~{3—fluorophenyl)~6~[2~(trans-4~hexylcyclohexyl)e
thyllnaphthalene

1-Fluoro-2-(3-fluorophenyl)-6~[2~(trans-4-heptylcyclohexyl)
ethyllnaphthalene

1~F1uoro—2—(B,S—diflucraphenyl)—6~[2—(trans—d—ethylcyclohex
yl)ethyllnaphthalene

1-Fluoro-2-~(3,5~difluorophenyl)-6-{2~(trans-4-propyvleyclohe
xyl)ethyllnaphthalene

l~Fluoro~2-(3,5~difluorophenyl) ~6~[2~ (trans-4-butyleyclochex
yl)ethyllnaphthalene

1~Fluoro-2~(3,5~difluorophenyl) -6~ [2~ (trans—-4-pentyleyclohe
xyl)ethyllnaphthalene -

1—F1uoro—2—{3,5—difluorophenyl}-6~[2-(trans~4—hexylcyclohex
vl)ethyllnaphthalene

l-Fluoro-2~(3,5~difluorophenyl) -6-{2~(trans-4-heptylcyclohe
xyl)ethyllnaphthalene

l-Fluoro-2-phenyl-6-[2- (trans~4-ethylcyclohexyl)ethyl]lnaphth

alene
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1-Fluoro~2~phenyl~-6-[2~ (trans-4-propyleyclchexyl)ethyl]lnapht
halene
1—Fluoro—2—phenyl~6—{2—(trans~4—butylcyclohexyl)ethyl]naphth
alene
1~Fluoro-2—phenyl—6~[2~(trans¥4~pentylcyclohexyl)ethyl]napht
halene
1—Fluoro~2—phenyl—6—[2—(trans~4—hexylcyclohexyl)ethyl]naphth
alene
1~Fluoro—2~phenyl~6—{2-(trans—4~heptylcyclohexyl)ethyl}napht
halene
1—Fluoro~2~{4~chlorophenyl)—6~[2~{tranS*é—ethylcyclohexyl)e
thyllnaphthalene
1—Fluoro—2*(4—chlorophenyl)~6—[2-(trans—4—propylcyclohexyl)
ethyllnaphthalene
1~Fluoro-2*{4—chlorophenyl)~6~{2~(trans~4—butylcyclohexyl)é
thyllnaphthalene
1~Fluoro~2—(4—chlorophenyl)—6—[2—(trans—4—pentylcyclohexyl)
ethyl]naphthalene "
1~Fluoro—2—(4~chlorophenyl)—6~{2—(trans—4~hexylcyclohexyl}e
thyllnaphthalene
1—Fluoro~2~(4~chlorophenyl)*6*[2*(trans—d~heptylcyclohexyl)
ethyllnaphthalene
1—Fluoro—2~(3—fluoro~4~chlorophenyl)—6—[2~(trans~4~ethylcyc

lohexyl)ethyl]lnaphthalene
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1-Fluoro-2- (3-fluoro~-4-chlorophenyl) -6-[2- (trans-4~-propylcy
clohexyl)ethyllnaphthalene
1-Fluoro-2-{3-fluoro-4-chlorophenyl) -6~[2-{trans-4-butylcyc
lohexyl)ethyllnaphthalene
l-Fluoro—Z—(3-fluoro~4~chloro§henyl)—6~[2~(trans~4—pentylcy
clohexyl) ethyl]lnaphthalene
1~-Fluoro-2~{3-fluoro~-4-chlorophenyl) -6~[2- (trans—-4-hexylcyc
lohexyl)ethyl]lnaphthalene
1-Fluoro-2~(3-fluoro-4-chlorophenyl) -6-[2- (trans-4-heptylcy
clohexyl) ethyllnaphthalene
1~-Fluoro-2~(3,5~difluoro~4~chlorophenyl) ~-6~[2~ {trans—-4-ethy
leyclohexyl)ethyl]lnaphthalene
1-Fluoro-2~(3,5~difluoro~4~chlorophenyl) -6~ [2-{trans-4-prop
vleyclohexyl) ethyllnaphthalene
1—Flﬁoro—2“{3,5—dif1uoro—4~chlorophenyl)~6~[2~(trans—4“buty
lcyclohexyl)ethyl]naphthalene
i-Fluoro~2-(3,5~-difluoro~4~chlorophenyl) ~6~-[2-{trans—4-pent
vleyclohexyl) ethyllnaphthalene T
1-Fluoro-2~({3,5~-difluoro-4~chlorophenyl) -6~ {2~ {(trans—-4-hexy
leyelohexyl)ethyllnaphthalene
1-Fluoro-2~(3,5~diflucre~4~chlorophenyl) -6~ [2~ (trans—~4-hept
ylcyclohexyl)ethyi]naphthalene
1-Fluoro-2-{4~-triflucromethoxyphenyl) -6~{2~{(trans-4-ethylcy

clohexyl)ethyl]lnaphthalene
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1-Fluoro-2~-{4~trifluoromethoxyphenyl)~6~-[2~(trans-4~-propylc
vclohexyl) ethyllnaphthalene

1-Fluoro-2-{4-trifluoromethoxyphenyl)-6-[2~ (trans-4-butylcy
clohexyl) ethyl]lnaphthalene

l—Fluorom2~{4—trifluoromethoxthenyl)—6—[2—(trans—4~pentylc
yclohexyl) ethyllnaphthalene

l-Fluoro-2-(4~trifluoromethoxyphenyl)-6-[2~ (trans~4~hexylcy
clohexyl)ethyllnaphthalene

1-Fluoro-2-{4-triflucromethoxyphenyl) ~6~[2~{trans-4-heptylc
yvclohexyl) ethyl]lnaphthalene

1-Fluoro-2-(3-fluoroc—-4-trifluoromethoxyphenyl)-6~[2- {trans-
4-ethylcyclohexyl) ethyllnaphthalene

1-Fluorc—-2- {3-fluoro-4-trifluoromethoxyphenyl)~6-[2~{trans-
4-propyleyclohexyl)ethyl]lnaphthalene

i-Fluoro-2- (3-fluoro-4-trifluoromethoxyphenyl) ~6~[2~ (trans~-
4-butyleyclohexyl) ethyl]lnaphthalene

1-Fluoro~-2- (3-fluoro-4-trifluoromethoxyphenyl)-6~[2~ (trans-
4-pentylcyclohexyl)ethyl]naphthalene ST

l1-Fluoro-2-(3-fluoro-4-trifluoromethoxyphenyl)~6-~[2- (trans-
4-hexylcyclohexyl)ethyllnaphthalene

1-Fluoro-2- {3-fluoro~4-trifluoromethoxyphenyl) ~6-[2~ (trans-
4~heptylcyclohexyl)ethyllnaphthalene

1-Fluoro-2-(3,5-difluoro~4-trifluoromethoxyphenyl)} -6-[2~{tr

ans-4-ethylcyclohexyl)ethyl]lnaphthalene
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1-Fluoro-2-(3,5-difluoro-4~trifluoromethoxyphenyl) -6-{2- (tr
ans-4-propylcyclohexyl)ethyl]lnaphthalene
1-Fluoro~2-(3,5-difluoro~4~trifluoromethoxyphenyl) ~6-[2~ (tr
ans-4-butyleyclohexyl) ethyl]lnaphthalene
1-Fluoro~2-(3,5~difluorc~4~triflucromethoxyphenyl) -6~[2~ (tx
ans-4-pentylcyclohexyl)ethyl]lnaphthalene
1-Fluoro-2-(3,5~difluorc-4-trifluoromethoxyphenyl) ~6~[2- (tx
ans~-4-hexyleyclohexyl)ethyllnaphthalene
1-Fluoro-2-{3,5~difluoro-4~-trifluoromethoxyphenyl) ~6~[2- {tr
ans-4-heptylecyclohexyl) ethyllnaphthalene
1—Fluoro—2—(4-diflu0romethoxyphenyl)—6—[2—(trans~4~ethylcyc
lohexyl)ethyllnaphthalene
1—Fluaro*2—(4-difluoromethoxyphenyl)—6—[2~(tran5m4—propylcy
clohexyl)ethyl]lnaphthalene
1—Fluoro—2—(4—difluoromethoxyphenyl)—6~[2~{trans—4~butylcyé
lohexyl)ethyl]lnaphthalene
1*Fluoro—2~(4—difluoromethoxyphenyl)—6*[2—(txans~4~pentylcy
clohexyl)ethyllnaphthalene ST
l—FluorO*Z—(4~difluoromethoxyphenyl)-6~[2—(trans~4*hexylcyc
lohexyl)ethyllnaphthalene
1-Fluoro-2~ (4-difluoromethoxyphenyl) -6~ [2~ (trans~4-heptylcy
clohexyl)ethyl]naphthalene
1-Fluoro-2-{3-fluorco~4-diflucromethoxyphenyl) ~6~[2~ (trans-4

~ethylcyclohexyl) ethyllnaphthalene
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1-Fluoro-2-{3-fluoro-4-diflucromethoxyphenyl) -6-[2~-{trans—-4
-propylevelohexyl) ethyl]lnaphthalene
1-Fluoro-2-{3-fluoro-4-diflucromethoxyphenyl) ~6~{2~{trans-4
~pbutyleyclohexyl)ethyllnaphthalene
1-Flucro—2*(3-fluoro—4—difludromethoxyphenyl}~6~{2~(trans~4
-pentyleyclohexyl) ethyllnaphthalene
1-Fluoro~2-{(3~-fluoro-4-difluoromethoxyphenyl)~6~[2~(trans~4
~-hexylcyclohexyl) ethyllnaphthalene
1-Fluoro-2- {3-fluore~4-diflucromethoxyphenyl) -6~ [2~ (trans-4
~heptyloyclohexyl) ethyllnaphthalene
i~-Fluoro-2-{3,5~difluoro—~4-difluoromethoxyphenyl) -6—~-[2~(tra
ns-4-ethyleovclohexyl) ethyllnaphthalene
1—Fluoro-2~{3,5-difluoro—4—difluoromethoxyphenyl)~6~[é~(tra
ns-4-propyleyclohexyl) ethyllnaphthalene
1~-Fluoro~2-{3,5-difluorc-4-difluoromethoxyphenyl) ~6~{2~{(tra
ns-4-butyleyclohexyl) ethyllnaphthalene
1-Fluoro—-2-(3,5~-difluoro-4-difluocromethoxyphenyl) ~-6~[{2-{(tra
ns-4-pentyleyclohexyl) ethyllnaphthalene "
1-Fluoro-2-(3,5~difluoro~4~difluoromethoxyphenyl)} ~6-[2-{tra
ns-4-hexylcyclohexyl) ethyl]lnaphthalene
1~-Fluoro-2-(3,5~-difluocro-4-difluoromethoxyphenyl} ~6~[2~ (tra
ns-4-heptyleyclohexyl)ethyl]lnaphthalene
1-Fluoro-2- {(4-trifluoromethylphenyl) ~6~[{2-(trans—-4-ethylcyc

lohexyl)ethyllnaphthalene
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1-Fluoro-2-(4-trifluoromethylphenyl)~6-[2~ (trans-4-propylcy
clohexyl)ethyllnaphthalene

1-Fluoro=-2- (4~trifluoromethylphenyl)~6~[2~ (trans-4-butylcyc
lohexyl)ethyl]lnaphthalene

1-Fluoro-2~{4-trifluoromethylphenyl)~-6-[2~ {trans-4-pentyley
clohexyl) ethyllnaphthalene

1-Fluoro-2- (4-trifluoromethylphenyl) -6~[2~ {trans~4-hexylaeyc
lohexyl)lethyl]lnaphthalene

1-Fluoro-2-{4-trifluoromethylphenyl) -6~-[2~ (trans-4-heptylcy
clchexyl) ethyl]naphthalene

1-Fluorxro~2-{3-fluoro—-4-trifluoromethylphenyl)-6~[2~ (trans-4
~athyleyclohexyl) ethyl]naphthalene

1-Fluoro~2-(3-fluoro-4~trifluoromethylphenyl)~6~[2-{trans-4
—propylcyclohexyl)ethyl]naphthalené

1~Fluoro~2~(3—fluoro~4~trifluoromethylphenyl)~6~{2~(trans-4
~butyleyclohexyl) ethyl]naphthalene

i-Fluoro-2-{3-fluoro~-4-trifluoromethylphenyl) ~6~[2~ {trans~4
~pentylceyclohexyl)ethyllnaphthalene -

1-Fluoro-2-{3-fluoro-4~trifluoromethylphenyl) ~6-[2- (trans—4
~hexyleyclohexyl) ethyl]lnaphthalene

i~-Fluore-2- (3~-flucro-4-trifluoromethylphenyl)-6-[2~ (trans—-4
~heptylcyclohexyl) ethyllnaphthalene

1-Fluoroc~2-{3,5~difluoro-4~trifluoromethylphenyl) ~6~[2-{tra

ns-4~ethylecyclohexyl) ethyl]lnaphthalene
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1~Fluoro~2—(3,5-dif1uoro~4—trifluoromethylphenyl}~6—{2~(tra
ns-4~-propylcyclohexyl) ethyl]naphthalene
1-Fluoro-2~(3,5~difluoro~-4~trifluoromethylphenyl) -6~[2~ (tra
ns-4-7F/lcyclohexyl) ethyl]naphthalene
1-Fluoro~2-(3,5~difluoro-4-trifluoromethylphenyl) -6-[2~ {(tra
ns-4-pentyleyclohexyl)ethyl]naphthalene
1-Fluoro-2-(3,5~difluoro-4-trifluoromethylphenyl) ~6~[2~ (tra
ns-4~hexylcyclohexyl)ethyl]lnaphthalene
1-Fluoxo-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]lnaphthalene
l1-Fluoro-2~- (4-methoxyphenyl) -6~[2~-(trans-4-propylcyclohexy
1)ethyllnaphthalene
1-Fluoro-2- (4-methoxyphenyl) -6~ [2~ (trans-4-butylcyclohexyl)
ethyllnaphthalene
1—Fluoro—2~(4-methoxyphenyl)~6~[2~(trans~4~pentylcyclohexy
l)ethyllnaphthalene -
1-Fluoro-2-(4-methoxyphenyl) -6~ [2~ (trans-4-hexylcyclohexyl)
ethyllnaphthalene
1~Fluor0*2—(4~methaxyphenyl)~6~[2~(trans—4~heptylcyclohexy
1l)ethyl]lnaphthalene
1—Fluoro~2—(3~fluoro~4-methoxyphenyl)*6*[2~(trans~4—ethylcy

clohexyl)ethyllnaphthalene
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1-Fluoro-2-(3-fluoro-4-methoxyphenyl)-6~[2- (trans-4-propylc
yclohexyl) ethyllnaphthalene
1—Fluoro~2~(3—fluoro—4—methoxyphenyl)-6—[2—(trans~4~butylcy
clohexyl)ethyllnaphthalene
1—Fluoro~2~(3—fluor0*4~methoxyphenyl)—6—{2~(trans—4—pentylc
yveclohexyl)ethyl]lnaphthalene
l—Fluoro-Z—(3*fluoro~4-methoxyphenyl)—6—[2~{trans~4~hexylcy
clohexyl) ethyllnaphthalene
1—Fluoro~2~(3-fluoro~4—methoxyphenyl)—6—[2—(trans~4-heptylc
‘'yelohexyl)ethyllnaphthalene
1-Fluoro-2~(3,5~diflucro~4-methoxyphenyl) ~6-[2~ (trans-4~eth
yleyclohexyl)ethyllnaphthalene
1-Fluoro~2-(3,5~difluoro~4-methoxyphenyl) ~-6~[2~ (trans-4-pxo
pylcyclohexyl)ethyl]naphthalene
1-Fluoro-2-(3,5~difluocro-4~-methoxyphenyl) -6-[2~ (trans-4-but
ylcyclohexyl) ethyllnaphthalene
1-Fluoro~2-{3,5~difluoro-~4-methoxyphenyl) -6~[2~ ({trans~-4-pen
tyleyclohexyl)ethyl]naphthalene -
1~Fluoro-2-(3,5-difluoro~-4-methoxyphenyl) ~6~[2~ (trans—-4-hex
ylcyclohexyl) ethyl]lnaphthalene
1-Fluoro-2-(3,5-difluoro-4-methoxyphenyl) -6~ [2~(trans~4-hep
tyleyclohexyl)ethyllnaphthalene
1-Fluoro-2- (4-allyloxyphenyl)-6~[2~ ({trans-4~ethvlcyclohexy

1)ethyllnaphthalene
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1-Fluoro-2~{4-allyloxyphenyl) -6~[2- {trans~4-propylcyclohexy
1)ethyllnaphthalene

1-Fluoro-2- (4-allyloxyphenyl) ~6~[2~ (trans-4-butylcyclohexy
1)ethyllnaphthalene

1-Fluoro-2~{(4-allyloxyphenyl) -6-[2-(trans—-4-pentylcyclohexy
1l)ethyllnaphthalene

1-Fluoreo-2~{4~allyloxyphenyl)}~6~[2~{trans-4-hexylcyclohexy
1)ethyllpaphthalene

1-Fluoro-2~ {4~-allyloxyphenyl) -6~-[2- {trans—-4-heptylcyclohexy
1} ethyllnaphthalene

1-Fluoro-2- {4-methylphenyl)}-6-[2~ {trans-4-ethylcyclohexyl)e
thyllnaphthalene

1-Fluoro-2- {4-methylphenyl) ~-6-[2- (trans—-4-propylcyclchexyl)
ethyllnaphthalene

1-Fluoro~2~- {4-methylphenyl)-6~[2~{trans~4~-butylcyclohexyl)e
thyllnaphthalene

1~Fluoro-2~ (4-methylphenyl)-6-[2~ (trans~4~-pentylcyclohexyl)
ethyl]lnaphthalene T

i-Fluorc—2- {4-methylphenyl) ~6~[2~ (trans-4~hexylcyclohexyl)e
thyllnaphthalene

i~Filuoro-2-{4-methylphenyl)~6~{2~ (trans-4-heptylcyclohexyl)
ethyllnaphthalene |

1~-Fluoro-2-[4~(3~butenyl)phenyl]-6-[2~(trans-4-ethylcyclohex

yvl)ethyllnaphthalene
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1~Fluoro—2—[4~(3—butenyl)phenyl]~6-[2~(trans—4—propylcyclohe
xyl)ethyllnaphthalene

1—Fluoro~2~[4~(3~butenyl)phenyl]—6—[2—(trans~4~butylcyclohex
vl)ethyllnaphthalene

1-Fluoro—2"[4—(B—butenyl)phenyl]—ﬁ-[Z—(trans-4—pentylcyclehe
xyl)ethyllnaphthalene

1-Fluoro-2-[4~- (3-butenyl)phenyl]-6~[2- (trans-4-hexyleyclohex
yl) ethyl]naphthalene

1-Fluoro-2-[4~ (3-butenyl)phenyl]-6~[2~ (trans-4-heptyleyclohe
xyl)ethyllnaphthalene

1-Fluoro~2-{3,4-difluocrophenyl) -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]lnaphthalene

1-Fluoro-2-(3,4,5~trifluorcophenyl) ~6~-[2~ (4~
propylphenyl)ethyl]naphthalene

1-Fluoro-2~(3,4,5-trifluorophenyl) ~6-[2~{4~
butylphenyl)ethyl]lnaphthalene

1-Fluoro~2~(3,4,5-triflucrophenyl) -6-[2- {4~

pentylphenyl)ethyllnaphthalene
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P

/
1-Flu9r0L2~(4-fluorophanyl)-Gm[2—{4~ethylphenyl)ethyl]naphth
alene |,
1~Fluoro—2~(4-fluorophenyl)-6~[2~(4~propylphenyl)ethyl]napht
halene
l—Fluoro—Z—(4—fluor0phenyl)—6~[2—(4—butylphenyl)ethyl]naphth
alene
1~F1u0r0~2—(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
1~Flucro~2—(S—fluorophenyl)—5*{2*(4—ethylphenyl)ethyl]naphth
alene
1~Fluoro—2—(3~fluorophenyl)—6—[2—(4—propylphenyl)ethyl}napht
halene
1—Fluor0*2—(3—fluorophenyl)~6~{2—(4~butylphenyl)ethyl]naphth
alene
l—Fluorc—Z—(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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1~Fluoro-2-(3,5-difluorophenyl) -6~ [2~ (4-ethylphenyl)ethyl]na
phthalene
1-Fluoro~-2-(3,5~difluorophenyl) -6~ [2~ (4-propylphenyl)ethylln
aphthalene
1-Fluoro-~2-(3,5-difluorophenyl) ~6-{2~- {4~butylphenyl)ethyllna
phthalene
1-Fluoro-2-(3,5-difluorophenyl) ~6~[2~ (4~pentylphenyl)ethylln
aphthalene
1-Fluoro-2-(3,5-difluorophenyl) -6~ [2~ (4-hexylphenyl)ethyl]lna
phthalene
1-Fluoro-2-(3,5-difluorophenyl) -6~ [2~ (4~heptylphenyl) ethylin
aphthalene |
1-Fluoro-2-phenyl-6~[2~ (4-ethylphenyl)ethyl]lnaphthalene
1-Fluoro-2-phenyl-6-[2~ (4-propylphenyl)ethyl]naphthalene
1~Fluoro-2-phenyl-6-[2- (4~-butylphenyl)ethyllnaphthalene
1-Fluoro-2-phenyl-6-{2~ (4-pentylphenyl)ethyl]naphthalene
1-Fluoro-2-phenyl-6-[2~ (4-hexylphenyl)ethyllnaphthalene
1-Fluoro-2-phenyl-6-[2- (4-heptylphenyl)ethyl]lnaphthalene
1-Fluoro-2- (4-chlorophenyl) -6~ [2~ (4~ethylphenyl)ethyllnaphth
alene
1-Fluoro-2- {4~chlorophenyl) -6~ [2~ (4-propylphenyl)ethyllnapht
halene
1-Fluoro-2~ (4~chlorophenyl) -6-[2- {4-butylphenyl)ethyl]lnaphth

alene
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1-Fluoro-2- {4-chlorophenyl) -6~ [2~ (4~-pentylphenyl)ethyl]lnapht
halene

1—Fluoro—2~(4—chlorophenyl)~6~[2“(4—hexylphenyl)ethyl]naphth
alene

1-Fluoro-2- {(4~-chlorophenyl) -6~ [2- {4-heptylphenyl}ethyllnapht
halene

1~-Fluoro~2~ {3~fluoro-4~chlorophenyl) ~6~[2~ (4~-ethylphenyl)et
hyllnaphthalene

1-Fluoro-2-{3-fluoro-4-chlorophenyl)-6-[2~ (4-propylphenyl)e
thyllnaphthalene

1-Fluoro-2~(3-fluoro~4-chlorophenyl)-6-[2- (4-butylphenyl)et
hyllnaphthalene

1-Flucro-2~{3-flucro-4~chlorophenyl)} -6~[2~ {4-pentyliphenyl)e
thyllnaphthalene

1-Fluoro-2-(3-fluoro-4-chlorophenyl) -6-[2- (4-hexylphenyl)et
hyllnaphthalene

1-Fluoro-2-(3-fluoro-4-chlorophenyl) -6~ [2- {(4-heptylphenyl)e
thyllnaphthalene

1-Fluoro—-2-{3,5~difluoro-4~chlorophenyl) -6~{2~-{4-ethylipheny
l)ethyllnaphthalene

1-Fluoro-2-(3,5~diflucro~-4~chlorophenyl) ~6~{2- (4-propylphen
yl)ethyllnaphthalene

1-Fluore—-2-(3,5~diflucro~4~chlorophenyl} ~6-[2- {4-butylpheny

l)ethyllnaphthalene
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1~-Fluoro~-2-(3,5~difluoro-4~-chlorophenyl) -6-[2- (4~-pentylphen
vl)ethyllnaphthalene

1-Fluoro-2-(3,5~difluoro~4~chlorophenyl) -6~ [2- (4-hexylpheny
1)ethyllnaphthalene

1-Fluoro-2-{3,5-difluoroc—4~chlorophenyl)-6~-[2~ (4-heptylphen
yv1l)ethyllnaphthalene

1-Fluoro-2~ {4-trifluoromethoxyphenyl) -6-[2~(4-ethylphenyl)e
thyllnaghthalene

1-Fluoro-2~{4~trifluoromethoxyphenyl) -6~ [2- (4-propylphenyl)
ethyl]lnaphthalene

1~Fluoro-2-{4~trifluoromethoxyphenyl) -6~[2~ {4-butylphenyl)e
thyllnaphthalene

1-Fluoro-2- (4~triflucromethoxyphenyl) ~6~[2~ (4-pentylphenyl)
ethyllnaphthalene

1-Fluoro~2~(4~triflucromethoxyphenyl) -6-[2- (4-hexylphenyl)e
thyllnaphthalene

1-Fluoro-2-{4-trifluoromethoxyphenyl) -6~[2~{4-heptylphenyl)
ethyl]naphthalene

1-Fluoro-2~({3-fluoro-4~trifluoromethoxyphenyl)-6-[2-{4-ethy
lphenyl)ethyl]lnaphthalene

1-Fluoro-2-{3~fluoro-4~trifluoromethoxyphenyl)~6-[{2- (4-prop
yvliphenyl)ethyl]naphthalene

1-Fluoro-2- (3-fluoro~4-trifluoromethoxyphenyl) -6~[2~{4-buty

iphenyl)ethyllnaphthalene
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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}ethyllnaphthalene

1-Fluorc~2-(3~fluoro-4-trifluoromethoxyphenyl)-6-[2~ {(4~hept
viphenyl)ethyl]lnaphthalene

1-Fluoro-2-{3,5~-difluoro~-4-trifluoromethoxyphenyl) -6~[2~ {4~
ethylphepyl) ethyllnaphthalene

1-Fluoro-2-{3,5-difluocro-4-triflucromethoxyphenyl)-6~-{2- (4~
propylphenyl) ethyl]naphthalene

l-Fluoro-2-{3,58~difluoro-4-trifiuoromethoxyphenyl}-6-[2- {4~
butylphenyl)ethyl]lnaphthalene

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)ethyllnaphthalene

1-Fluoro-2-(3,5-difluocro-4~-trifluoronethoxyphenyl) -6~-[2- {4~
heptylphenyl)ethyl]lnaphthalene

1-Fluorc-2- (4~-difluoromethoxyphenyl) -6-{2- {4-ethyiphenyl)et
hyllnaphthalene

1-Fluoro-2- {4-difluoromethoxyphenyl)-6-[2-{4-propylphenyl)e
thyl]naphthalene

1-Fluoreo-2- {4-difluoromethoxyphenyl) ~6~[2- {(4-butylphenyl)et

hyl]lnaphthalene
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1-Fluoro~-2~{4-difluoromethoxyphenyl} -6~[2- {4-pentylphenyl)e
thyllnaphthalene

1-Fluore-2~ {(4~-difluoromethoxyphenyl) -6~-[2~ (4~hexylphenyl) et
hyllnaphthalene

1-Fluoro-2-({4~difluoromethoxyphenyl)-6~[2~ (4~heptylphenylle
thyllnaphthalene

1-Fluoro-2-{3-fluoro-4-difluoromethoxyphenyl)-6~{2~(4-ethyl
phenyl)ethyllnaphthalene

l1-Fluoro-2- {3-flucro-4-difluoromethoxyphenyl) -6~[2~ (4~propy
lphenyl)ethyllnaphthalene

l1-Fluoro-2-{3-fluoro-4-difluoromethoxyphenyl) ~6-[2- (4-butyl
phenyl)ethyllnaphthalene

i1-Fluoro-2-{3~fluoro~4~difluorcmethoxyphenyl} -6-[2- {4-penty
lphenyl)ethyl]naphthalene

1~Fluoro~-2~ (3-fluoro-4~difluoromethoxyphenyl) ~6-[2- {(4-hexyl
phenyl)ethyllnaphthalene

1~-Fluoro~2- (3-fluoro-4-difluoromethoxyphenyl) ~6~[2~ (4~hepty
iphenyl)ethyllnaphthalene

1-Fluore—-2-(3,5-difluocro-4~diflucromethoxyphenyl) -6-[2- {4~e
thylphenyl) ethyllnaphthalene

1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl) -6-[2~{4~p
ropylphenyl)ethyl]lnaphthalene

1-Fluoro-2-(3,5-difluoro-4~difluoromethoxyphenyl) -6-[2-{4-b

utylphenyl)ethyllnaphthalene



1-Fluoro-2-(3,5-difluoro~-4-difluoromethoxyphenyl} ~6-[2-{4-p
entylphenyl) ethylinaphthalene

1-Fluoreo-2-{3,5~-difluoro-4-difluoromethoxyphenyl)-6~[2~(4~h
exylphenyl) ethyllnaphthalene

1-Fluore~-2~(3,5~-difluoroc—-4-diflucromethoxyphenyl)~6~[2-(4-~-h
eptylphenyl)ethyl]lnaphthalene

1-Fluoro-2- {(4-trifluoromethylphenyl) ~6-[2~ (4-ethylphenyl)et
hyllnaphthalene

1~-Fluoro-2~(4-trifluoromethylphenyl)-6-[2- (4~propylphenylle
thyllnaphthalene

1-Fluoro—-2-{4-trifluoromethylphenyl)~6~[2~ {(4-butylphenyl)et
hyllnaphthalene

1-Fluoro~2~{4-trifluocromethylphenyl)-6~{[2~ {4-pentylphenyl)e
thyllnaphthalene

l1-Fluoro~-2- (4~trifluoromethylphenyl)~6-[2~ {4-hexylphenyl)et
hyllnaphthalene

1~-Fluoro—-2-(4-trifluoromethylphenyl)-6-[2~-(4~heptylphenyl}e
thyl]lnaphthalene

1-Fluoro-2-(3~-fluoro-4~-trifluoromethylphenyl)-6-[2~{4~-ethyl
phenvyl)ethyllnaphthalene

1-Fluore-2-{(3~-fluocro-4~trifluoromethylphenyl)-6-[2~ {4-propy
lphenyl)ethyllnaphthalene

1-Fluoro-2-(3-fluoro~4-trifluoromethylphenyl)-6-[2-{(4-butyl

phenyl)ethyl]lnaphthalene
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1-Fluoro-2- {3~-flucro-4~trifluoromethylphenyl) -6-[2~ {4-penty
lphenyl)ethyl]lnaphthalene

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]lnaphthalene

i-Fluoro-2-(3,5~-difluoro—~4-trifluoromethylphenyl) ~6-{2- {4~
thylphenyl)ethyl]naphthalene

1~Fluoro-2-{3,5~diflucro~-4~trifluorcmethylphenyl) -6~-[2-{4~-p
ropylphenyl)ethyllnaphthalene

1-Fluoro-2~{3,5~difluorc-4-trifluoromethylphenyl)-6-[2~{4-b
utylphenyl) ethyllnaphthalene

1-Fluoro-2-{3,5-difluoro-4-trifluoromethyliphenyl)-6-[2-{4-p
entylphenyl)ethyl]naphthalene

1—Fluoro~2~(3,5—difluoro»4—trifluoromethylphenyl)~6~[2~(4—5
exylphenyl)ethyl]naphthalene

1-Fluoro-2-~{3,5~-difluoro-4-trifluoromethyliphenyl}-6-[2-{4-h
eptylphenyl)ethyllnaphthalene

1-Fluoro-2- (4-methoxyphenyl) -6~ {2~ {4~ethylphenyl)ethyl]napht
halene

1-Fluorc-2- (4-methoxyphenyl) -6~ [2~ {4-propylphenyl) ethyl]naph
thalene

1-Fluoro-2- {(4-methoxyphenyl) -6~ [2- (4-butylphenyl}ethyl]lnapht

halene
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1-Fluoro~2- (4-methoxyphenyl) -6~ [2- (4~pentylphenyl)ethyllnaph
thalene

1~Fluoro-2~ {4-methoxyphenyl) -6~ {2~ (4~hexylphenyl)ethyl]lnapht
halene

1~Fluoro-2- (4-methoxyphenyl) ~6-[2~-(4-heptylphenyl)ethyllnaph
thalene

1-Fluoro-2-(3-fluoro-4-methoxyphenyl) -6~{2~ (4~ethylphenyl)e
thyllnaphthalene

i1-Fluoro-2- ({3-fluoro-4-methoxyphenyl) ~6~[2~ {(4~propylphenyl)
ethyllnaphthalene

1-Fluoro-2- (3~-fluoro-4-methoxyphenyl) -6~ {2~ {4~-butylphenyl)e
thyllnaphthalene

1-Fluoro-2- {3~fluoro~4-methoxyphenyl) ~6-[2~ {(4-pentylphenyl)
ethyi]naphthalene

1-Fluoro—-2-{3-fluoro-4-methoxyphenyl) ~6~[2~ (4~hexylphenyl)e
thyllnaphthalene

1-Fluoro-2- (3~fluoro-4-methoxyphenyl} -6~ [2~ (4~-heptylphenyl)
ethyllnaphthalene

i1-Fluore-2-(3,5-difluoro-4-methoxyphenyl) ~6~[2~{4~ethylphen
vl)ethyllnaphthalene

1-Fluoro-2-(3,5~difluoro-4-methoxyphenyl) -6~[2~ (4~-propylphe
nyl)ethyllnaphthalene

1-Fluoro-2~-{3,5-difluoro~-4-methoxyphenyl)-6-[2~- {4-butylphen

yvl)ethyllnaphthalene
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1-Fluoro-2-{3,5~difluoro~4-methoxyphenyl) -6-[2~ (4-pentylphe
nyl)ethyllnaphthalene

1-Fluoro~2-(3,5-difluoro-4~-methoxyphenyl) -6-[{2- {4-hexylphen
yl)ethyl]naphthalene

1~Fluoro-2-(3,5-difluoro~4-methoxyphenyl)-~6-[{2~ (4-heptylphe
nyl)ethyllnaphthalene

1-Fluoro-2-{4~allyloxyphenyl) -6~ [2- (4~ethylphenyl)ethyl]lnaph
thalene

1-Fluoro-2- (4~allyloxyphenyl) -6~[2- (4-propylphenyl) ethyl]nap
hthalene

1-Fluoro-2- (4-allyloxyphenyl) -6-[2~ (4-butylphenyl) ethyllnaph
thalene

1-Fluoro-2-{4-allyloxyphenyl) -6-[2~ (4~pentylphenyl) ethyllnap
hthalene |

1—Fluoro—2~{4~allyloxyphenyl)-6—[2~(4—hexylphenyl)ethyl]naph
thalene

1-Fluoro-2- (4-allyloxyphenyl) -6~ [2~{4~heptylphenyl) ethyllnap
hthalene

l—Fluoro—Z-(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) ethyllnaphth

alene
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1~Fluoro~2—(4—methylphenyl)~6—[2—(4*pentylphenyl)ethyl]napht
halene

l—Fluoro—Z—(4~methylphenyl)—6~[2—(4-hexylphenyl}ethyl]naphth
alene

1~Fluoro~2—(4—methylphenyl)—Gn[2~(4~heptylphenyl)ethyl]napht
halene

1~Fluoro~2~[4—(3-butenyl)phenyl]—6~[2—{4*ethylphenyl)athyl]n
aphthalene .

1-Fluoro-2~[4-(3-butenyl)phenyl]-6-[2-(4~propylphenyl)ethyl]
naphthalene

1-Fluoro~2~-{4-(3-butenyl)phenyl]-6-[2~ (4-butylphenyl)ethyl]n
aphthalene

1~Flucro~2-{4-(3-butenyl)phenyl]-6~[2~- (4-pentylphenyl)ethyl]
naphthalene

1-Fluoro-2-{4-(3-butenyl)phenyl]-6-[2~ (4-hexylphenyl)ethylln
aphthalene

1~Fluoro~2~{4~(3~butenyl)phenyl]—6—[2-(4~heptylphenyl)ethyl]

naphthalenes
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(EXAMPLE 7) Synthaesis of 1-fluoro-2-(3,4,5-trifluorophenyl}~
6-{4-propylrhenyl) naphthalene
Synthagis of 6- {é*prox.:ylphenylj—2~naphthcl

50 g of 6-bromo-2-naphthol and 48 g of 4-
propylpheanylboric acid (synthesized by reacting a Grignaxrd
reagent prepared £roem {-propylbromcbenzena with trimethyl borats,
and then subjecting the reaction product to hydrolysis with
hydrochldric acid) were dissolved in a mixture of .200 nl of toluene
and 100 ml of athancl). To the sbiutien was then added 200 ml of
& 2 N agquecus solution of potassium carbonate. To tha reaction
‘mixture was then added 2.8 g of
tetrakis (triphénylphaphina}palladium (0). The reactionmixture
was then hoated under reflux £or 6 hours. The reaction solution
was then allowed to cool to raom.tcmperatare, The resulting
organic phase was then separated. The resulting aguecus phase
was then extracted with toluena. Tha matarial thus extracted and
the organic phase were together washed seguentially with diluted
hydrochlaric acid, water and saturated brine, and then dehydrated
and dried over anhydrous sodium sulfate. The solvent was then
distilled off lto obtain 47 g of &- (4--propylpheﬁyl} ~2-naphthol in
arystal form,

The crxystal thus obtained was then precessed in the same
manner as (5-d} and (5-e) to obtain 1-fluocro-2-~(3,4,5~

trifluorophenyl) ~6- (4~-propylphenyl)naphthalene in the form of
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white crystal.
The following compounds were preparad in the same manner
as mentioned above.
i-Fluoro—-2-(3,4~-difluocrophenyl) -6~ {4~
ethylphenyl)naphthalene
1-Fluoro~2-{3,4~-difluorophenyl) -6- {4~
propylphenyl)naphthalene
1-Fluoro-2-(3,4~-difluorophenyl) ~6- (4~
butylphenyl)naphthalene
1-Fluoro-2-{(3,4-difluocrophenyl) -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-Flucro~2-(3,4,5~trifluorophenyl) -6~ {4~
rentylphenyl)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

1-Fluoro-2-~ (4-fluorophenyl) -6~ {4-hexylphenyl)naphthalene
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1-Fluoro-2-{4~fluocrophenyl) -6~ {(4-heptylphenyl) naphthalene
1~Fluoro~2- {4-fluorophenyl) ~-6~[ 4~ {3-butenyl)phenyl]lnaphthale
ne
1-Fluoro-2~ (3-fluorophenyl} -6~ {(4-ethylphenvl) naphthalene
1-Fluoro-2~ {3~flucrophenyl) -6~ (4~-propylphenyl)naphthalene
1-Fluoro-2-{3~-fluorophenyl) -6~ (4~butylphenyl)naphthalene
1-Fluoro-2- {3-fluorophenyl) ~6- {(4-pentylphenyl}naphthalene
1-Fluoxe-2- {3-fluorophenyl) -6~ {4~hexylphenyl) naphthalene
1-~Fluoro-2- (3-fluorophenyl) -6~ (4~heptylphenyl)} naphthalene
1-Fluoro-2- (3-fluorophenyl) -6~{ 4~ {(3~-butenyl)phenyllnaphthale
ne
1-Fluoro—-2-(3,5-difluorophenyl) -6~ (4~ethylphenyl)naphthalen
e
1-Fluoro~2~(3,5~difluocrophenyl) -6~ (4~propylphenyl) naphthale
ne
1-Fluoro~2-(3,5-difluorophenyl) -6~ (4-butylphenyl}naphthalen
e
1-Fluoro-2~-(3,5-difluorophenyl) -6- (4~pentylphenyl)naphthale
ne
1-Fluoro-2-(3,5-difluorophenyl) -6~ {(4~hexylphenyl)naphthalen
e
1-Fluoro-2~{(3,5-difluorophenyl) ~6- {(4-heptylphenyl)naphthale
ne

1-Fluoro-2-{3,5~difluorophenyl) -6-[4- (3-butenyl)phenyl]lnapht
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halene
i1-Fluoro-2-phenyl-6- {4-ethylphenyl)naphthalene
1-Fluoro—-2-phenyl-6- (4-propylphenyl) naphthalene
1-Fluoro-2-phenyl-6-{4-butylphenyvl)naphthalene
1~Fluoro~2—phenyl~6—(4—pentyiphenyl)naphthalene
1-Fluoro—-2~-phenyl-6-{4~hexylphenyl)naphthalene
1-Fluoro-2~-phenyl~-6-{4-heptylphenyl) naphthalene
1-Fluoro-2-phenyl~6~[4- (3-butenyl)phenyl]naphthalene
1~Fluoro-2~{4-chlorophenyl) -6~ (4~ethylphenyl)naphthalene
1-Fluoreo-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)phenyllnaphthale
ne
i-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-fluorc~4~-chlorophenyl) -6~ (4-hexylphenyl)napht
halene
1-Fluoro~2- (3-flucro~-4~-chlorophenyl) -6~ {(4-heptylphenyl)naph
thalene
i-Fluoro-2-(3~fluoro-4-chlorophenyl) -6-[4~ (3-butenyl)phenyl]
naphthalene
1-Fluoro-2~-(3,5-difluoro~-4~chlorophenyl) -6~ (4~-ethylphenyl)n
aphthalane.
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~-chloxrophenyl) -6~ (4-hexylphenyl)n
aphthalene
1~-Fluoro-2-(3,5-difluocro-4~chlorophenyl)} -6~ (4-heptylphenyl)
naphthalene '
1~Fluoro~2—(3,5—difluoro~4~chlorophenyl)—6~[4-(3~butenyl)phe
nyllnaphthalene
1-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—Z—(4-trifluoromethoxyphenyl)-6~(4~butylphenyl)naph
thalene
1~Fluoro—2~(4-trifluoromethoxyphenyl)—6—(4~pentylphenyl)nap
hthalene
1—Fluoro~2—(4—trifluoromethoxyphenyl)—6—(4-hexylphenyl)naph
thalene
1-Fluoro—2~(4~trifluoromethoxyphenyl)~6—(4~heptylphenyl)nap
hthalene _
1—Fluoro-2~(4-trifluoromethoxyphenyl)—6-[4~(3—butenyl)pheny
llnaphthalene
1-Fluoro-2-{3~-fluoro-4-triflucromethoxyphenyl) -6~ {4~ethylph
enylinaphthalene
1~Fluoro—2~(3—fluoro—4*trifluoromethoxyphenyl)—6—(4—propylp
henyl)naphthalene
1-Fluoro—2—(3~flucro~4~trifluoromethoxyphenyl}*6—(4-butylph
enyl}naphthalene
1~Fluoro-2~(3-fluoro—4~trifluorcmethoxyphenyl)*6—(4~pentylp
henyl}naphthalene
1~Fluoro-2—{3~fluoro~4~trifluoromethcxyphenyl)~6~{4—hexylph
enyl)naphthalene
1~Fluoro-2~(3~fluoro—4~trifluoromethcxyphenyl)—6~(4—heptylp
henyl)naphthalene
1—Fluoro—2~(3—fluoro~4~trifluoromethoxyphenyl}—6—[4~(3—buten

vl)phenyllnaphthalene
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1-Fluoro~2-(3,5-difluoro~4~trifluoromethoxyphenyl)} -6~ {4-eth
ylphenyl) naphthalene

1-Fluoro-2-(3,5~diflucro~4~-trifluoromethoxyphenyl)} -6~ (4-pro
pylphenyl) naphthalene

1-Fluoro-2-(3,5-difluoro~4~-trifluocromethoxyphenyl) -6~ (4-but
yiphenyl)naphthalene

1-Fluoro-2-{3,5-difluoro~4-trifluoromethoxyphenyl) -6~ {4~pen
tyliphenwl) naphthalene

1-Fluoro-2-(3,5~-difluoro-4~trifluoromethoxyphenyl) -6~ {4~hex
vlphenyl}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]lnaphthalene

1-Fluorxo-2- {4-difluoromethoxyphenyl) -6~ {4~ethylphenyl)napht
halene

1-Fluoro-2- (4~difluoromethoxyphenyl) -6~ (4~propylphenyl}naph
thalene

1~Fluoro-2~ {4~difluoromethoxyphenyl) -6~ (4-butylphenyl)napht
halene

i1~Fluoro~2- (4-difluoromethoxyphenyl) -6~ (4~pentylphenyl)naph
thalene

1~Fluoro-2- (4-difluoromethoxyphenyl) -6~ (4~hexylphenyl)napht

halene
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1~Fluoro—2~(4—difluoromethoxyphenyl)~6—(4—heptylphenyl)naph
thalene
1~Fluoro—2-(4~difluoromethoxyphenyl)~6~[4~(3~butenyl}phenyl}
naphthalene
1-Fluoro-2-(3-fluoro-4-diflucromethoxyphenyl) -6~ {4~ethylphe
nyl)naphthalene
l1-Fluoro~2~(3-fluoro-4-difluoromethoxyphenyl) -6~ (4-propylph
enyl)}naphthalene
1-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl) -6~ (4~butylphe
nyl)naphthalene
1—Fluoro~2—(3~f1uoro~4~difluoromethoxyphenyl)—6—(4—pentylph
enyl)naphthalene
1—Flucro~2—(3~fluoro~4~difluoromethoxyphenyl)~6~(4~hexylphe
nyl)naphthalene
1~Fluoro-2~(3~fluoro~4—difluoromethoxyphenyl)-6—(4~heptylph
enyl)naphthalene
l-Fluoro-2-(3-fluoro-4-difluoromethoxyphenyl) -6-[4- (3-buteny
l)phenyl]lnaphthalene
1~Fluoro~2-(3,5—difluoro~4-difluoromethoxyphenyl}—6~(4—ethy
lphenyl)naphthalene
1~Fluoro—2—{3,5~difluor0*4-difluoromethoxyphenyl)—6—(4—prop
vliphenyl)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~diflucromethoxyphenyl) -6~ {4~-pent
ylphenyl)naphthalene
1-Fluoro-2-(3,5-difluoro-4-difluoromethoxyphenyl) -6~ (4~hexy
lphenyl) naphthalene
1-Fluoro-2-(3,5-difluorc-4~difluoromethoxyphenyl) -6~ (4~hept
vlphenyl)naphthalene
1-Fluoro-2-(3,5~difluoro~4~difluoromethoxyphenyl) -6~ 4~ (3~bu
tenyl)phenyllnaphthalene
1-Fluoro-2-(4-trifluocromethylphenyl) -6~ (4~ethylphenyl)napht
halene
1-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
1-Fluoro-2-(4-trifluoromethylphenyl) ~-6- {4~hexylphenyl) napht
halene
1-Fluoro-2-{(4~trifluocromethylphenyl) -6~ (4~-heptylphenyl} naph
thalene
1~-Fluoro-2~(4-trifluoromethylphenyl) ~-6-[4- (3~-butenyl) phenyl]
naphthalene
1-Fluoro-2-(3-fluoro~4-trifluoromethylphenyl) -6~ (4~ethylphe

nyl)naphthalene
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1~Fluoro—-2-(3-fluorc-4-trifluoromethylphenyl) -6~ {4-propylph
enyl)naphthalene

1-Fluoro-2- {3-fluoro-4~trifluoromethylphenyl)-6- {4~butylphe
nyl)naphthalene

1~Fluoroc-2- (3-fluoro-4-trifluoromethylphenyl) -6~ {(4-pentylph
enyl)naphthalene

1-Fluoro-2- {3-fluoro-4-trifluoromethylphenyl) ~6- (4-hexylphe
nyl}naphihalene

1-Fluoro-2-{3-flucro-4~trifluoromethylphenyl} -6-(4~heptylph
enyl)naphthalene

1~Fluoro—2—(3~fluoro—4—trifluoromethylphenylphenyl)—6—[4~(3—
butenyl)phenyllnaphthalene

1~-Fluoro—-2-{3,5-difluoro-4~trifluoromethylphenyl)-6-(4~ethy
lphenyl)naphthalene

1-Fluoxro-2-(3,5~difluoro~4~trifluoromethylphenyl) -6~ (4-prop
viphenyl)naphthalene

1-Fluoro~-2-~{3,5-difluoro-4~trifluoromethylphenyl)-6-{(4~-buty
lphenyl)naphthalene

1-Fluoro—-2-(3,5~difluoro~4-trifluoromethylphenyl)} -6~ (4-pent
viphenyl)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~diflucro~-4~trifluoromethylphenylphenyl) -6-[4
- (3-butenyl)phenyl]naphthalene
1-Fluorce-2- {(4-methoxyphenyl) -6~ {4~ethylphenyl) naphthalene
1-Fluoro~2~ {4-methoxyphenyl) ~6- {4-propylphenyl)naphthalene
1-Fluoro—-2- {4~methoxyphenyl) -6~ {(4-butylphenyl}naphthalene
1-Flucro~2~ (4~-methoxyphenyl) -6~ {4-pentylphenyl}naphthalene
1-Fluoro~2~ {4-methoxyphenyl) -6~ (4-hexylphenyl)naphthalene
1-Fluorp-2~ {(4-methoxyphenyl) -6~ {(4-heptylphenyl) naphthalene
1~Flucro—2~(4~methoxyphenyl)—6~[4~(3—butenyl)phenyl]naphthal
ene
1-Fluoro~2~({3-flucro-4-methoxyphenyl) -6~ (4~ethylphenyl)naph
thalene
1-Fluoro-2- (3~fluoroc~4-methoxyphenyl) -6~ (4~-propylphenyl)nap
hthalene
1~-Fluoro-2—(3-fluoro-4-methoxyphenyl) ~-6- (4-butylphenyl)naph
thalene
1-Fluoro~-2-{3-fluoro-4-methoxyphenyl) -6- (4-pentylphenyl) nap
hthalene
1-Fluocro-2-{3-fluocro-4-methoxyphenyl) -6~ {(4-hexylphenyl)naph
thalene
1-Fluoro-2- (3-fluorco-4-methoxyphenyl) -6~ {4-heptylphenyl) nap
hthalene
1~Fluoro-2-~(3-fluoro-4-methoxyphenyl) -6~[4- (3-butenyl)pheny

llnaphthalene
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1~Fluor0~2~(3,5~difluoro—4~methoxyphenyl)—6~(4—ethylphenyl)
naphthalene
l—FluorO*Z-(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
1)naphthalene
1~Fluoro—2—(3,5~difluoro~4—methoxyphenyl)~6—(4-hexylphenyl)
naphthalene
1~Fluoro-2~{3,5~difluoro—4~methoxyphenyl)*6—(4~heptylpheny
1)naphthalene
1—F1u0r0—2~(3,5~difluoro~4—methaxyphenyl)—6*[4~(B—butenyl)ph
enyllnaphthalene
1~Fluoro—2-(4~allyloxyphenyl)~6~(4—ethylphenyl}naphthalene
1—Fluoro—2-(4—allyloxyphenyl)—6~(4~propylphenyl}naphthalene
1~Fluoro—2~(4—allyloxyphenyl)~6—(4—butylphenyl}naphthalene
1~Fluoro—2~(4—allyloxyphenyl)—6~(4—pentylphenyl}naphthalene
1-Fluorc—2~(4~ally1oxyphenyl)—6-(4—hexylphenyl)naphthalene
1—Fluoro~2*(4—allyloxyphenyl)—6—(4—heptylphenyl)naphthalene
1~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-Fluorc~-2-{(4-methylphenyl) ~6- (4~hexylphenyl)naphthalene

1-Fluore-2~ (4-methylphenyl)} -6~ (4-heptylphenyl)naphthalene

1-Fluoro-2- (4-methylphenyl) -6~[ 4- (3-butenyl) phenyl]naphthale
ne

1-Fluoro-2-~[4~(3-butenyl)phenyl]-6- (4~ethylphenyl)naphthalen
e -

1~Fluoro~2~[4-(3mbutenyl)phenyl]—6w(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

1~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)phenyll-6-{4- (3-butenyl)phenyl]lnaph

thalene
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{(EXAMPLE 8) 8Synthesis of 1~fluoro-~2-~(3,4~diflucrophenyl)-6-
{trans-4-vinylcyclohexyl) naphthalene

The Grignard zeaction of Example 5 was followad axcept
that 1,4~cyclohexadions monsethylene acatal was used instead of
4-propylcyclohexanonae. The reaction preduct was then dehydrated
with potassium hydrogensulfate instead of p~toluenesulfonic acid.
To the teluens scluticon was then added ethylane glycocl. The
raaction mixture was then heated under refiux whila the
azeotropically distilled water was being driven out of the systuni.
The reaction solution was allown.d to coel to room temparatura,
‘washed ssquenktially with w&té'r', ‘saturated aqueous solution of
sodium bicarbonate and saturated brina, and then dehydrated and
dried over anhydrous soéium .sulfata. The scivent was then
distilled off to obtain -4-(é~methaxynaphthalene—2~yl}-3-
cyclohaxenone ethylene a;:et‘al. 'I‘ha. érodﬁct.;as dizsaolved in
toluene, and then subjec;héd to catalytic redpétian in the sanme
manner as (2-b). To the reastion solution was then added formic
acid. The reaction mixtt.:.ra was heatad wzfth 'stirring, and then
cocled. To the reaction solution was then added water. Tha
rasulting toluene phasa was then waghad. The solvent was then
distilled off. The rasuitiné crude ci:ystal was then
recryatallized from ethanol-'to obtain ¢-(6-mathoxy
naphthalene-z-yl)cyclohe-x'anbne in crystal form. The crystal

thus cbtained was dissolved in a mixture a.f toluene and THF, and
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then cooled. To the reaction solution was then added a Wittig
reagent prepared from methoxymethyltriphenylphosphonium bromide
and potassium t-butoxide. The reactionmixture 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 phaseby 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 ethancl. To
the solution was then added a 20% agueous 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 a2 mixture of water and
methancl, 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-
vinylceyclohexyl) -6-methoxynaphthalene in crystal form. The
crystal was then processed in the same manner as (5-c¢), (5-d) and
(5~-e} to.obtain the titled 2-~(3,4-difluorophenyl)-6~{(trans-4-
vinylecyclohexyl) naphthalene.
The following compounds were prepared in the same manner
as mentioned above.
i-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
l1-Fluoro-2~(3,5-diflucrophenyl) -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
l1-Fluoro-2-(3-fluoro-4-chlorophenyl) -6~ (trans-4-vinylcycloh

exyl)naphthalene
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1-Fluorc-2-{3,5~difluocro~4~chlorophenyl) -6~ (trans-4-vinylcy
clohexyl)naphthalene

1-Fluoro-2-{4~trifluoromethoxyphenyl) -6~ (trans-4~vinylcyclo
hexyl)}naphthalene

1-Fluoro~-2~ (3-fluorco~4-trifluoromethoxyphenyl)}) -6~ {trans~-4-v
inyleyclohexyl) naphthalene

i-Fluoro~2-~(3,5~difluoro~4~trifluoromethoxyphenyl) ~6—-{trans
~4~vinyleyoclohexyl) naphthalene

1-Fluoro-2-{4-difluoromethoxyphenyl) -6~ {(trans—-4-vinylcycloh
exyl)naphthalene

1-Fluorc—-2-{(3-fluoro-4~difluoromethoxyphenyl) -6- {trans~-4-vi
nyleyclohexyl)naphthalene

l1-Fluoro-2-(3,5-difluoro-4-~difluoromethoxyphenyl) -6- {trans-
4-vinylceyclohexyl)naphthalene

1-Fluoro-2- (4~trifluoromethylphenyl) -6~ {trans-4-vinyleycloh
exyl)naphthalene

1~-Fluoro~-2-(3-fluoro-4~trifluoromethylphenyl) -6~ {trans-4-vi
nylcyclohexyl)naphthalene

1-Fluoro-2-{3,5-difluoro—-4~-trifluoromethylphenyl) -6~ {(trans-
4-vinyleyclohexyl) 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
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1=-Fluoro~-2-{3,5~diflucro-4-methoxyphenyl)~6~ {trans~4~vinyle
yeolohexyl) naphthalene

1-Fluozxo~2- (4-allyloxyphenyl) -6~ (trans-4~vinyleyclohaxyl)na
phthalene

l-Fluozro-2Z~ (4-~mathylphenyl) -6~ (trans~4~vinylcyclohexyl) naph
thalsnse

1~Fluoro~2~[4~ (3~butenyl)phenyl] -6~ {trans-4~
vinyleyclohexyl) naphthalene

(EXAMPLE 9) Synthesis of 1~f1u:;ro-2—(4-cyaxxophonyl)~6—-

{trans-4d~-propyleyslohexyl) naphthi.lene

1-Flucro=2=[4=(4, 4-dimethyl-1, 3~oxazolidine~-2~
vl)phenyl] -6~ (trans—dl-prcpylcyclohexfl} naphthalene {chtained
in the zame manner as (5-f) except that 2- {4{~bromophenyl) -
4,4~dimethyl-1, 3~oxazolidine was used instead of 3,4~
difluoro-l~bremobenzane) was dissclved in 50 ml of pyridine. To

the aoclution was then added dropwise 5.6 g of phosphorus

oxychloride at a temperature of 25°C. The rsaction mixture wa#
then stirred at a temperature of 110°C for 5 hours. Excesa
phosphorus oxychloride was then distilled off under readuced
prassure. To'tharesidue was then addeddiluted hydrochloric acid.
The resulting aquecus phase was then extracted with toluena. The
material thus extractaed and the organic phase were togather washed

with water, saturatsd aguecus solution of sodium bicarbonate and
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saturated brine, and then dehydratsed and dried over anhydrous
sodium sulfate. The solvent was then distilled off. The residue
was purified through silica gel column chromatography (hexane),
and then xacxysfallized from ethanol to ohtain 4.4 g of the titled
compound, | |
The following compounds were prepared in the same manner

23 mantioned above.

1-Fluorb-2- (4~cyancphenyl) -6~ (trans-4~
ethyleyclohaxyl)naphthalena ;

1*Flucxc-2-{4~cyanoph-nyl)—6-{frans~4~
butylcyclohexyl)naphthaiene

1~¥1uorn-2—(4*cyanophaﬁyl)—6-(tran2*4*
pentylcyclohtxyl)naphthilane |

1~?luozo~2-(4—ay£ﬁqphanyi)—5—(trans-4«
haxyicyclohexyl}néphthalene

1~Fluoro~2—(4~cyanophaﬁyl)*s~(tranu-4—
heptylcyclohaxyl}naphthalane

{(EXAMPLE 10) S8ynthesis of l-fluoro-2-~(3~fluoro-4-
cyanopheny;)—s-(trans—4—piapylcyclchaxy1)naphthalane
{10~a) 1=-Fluoro-2-(3~fluoro~4-
triflucromathanesulfanyloxyphanyl) ~6~(trana-4~
pzopylcyclchexyl)naphthalene

20 g of i-fluoro~2- (3~-flucro~4~-hydroxyphenyl) -6~
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{trans—-4-propylcyclohexyl) naphthalene (obtained in the same
manner as in {5-f) except that l-bromo-3-fluoro~4-methoxybenzene
was used instead of 3,4-difluorce-~l-bromobenzene to obtain 1~
fluoro-2- (3-fluoro-4-methoxyphenyl) -6~ (trans—-4-
propylcyclohexyl) naphthalene which was then demethylated with
hydrobromic acid) was dissclved in 80 ml of dichloromethane. To
the sclution was then added dropwise 15.8 g of
trifluosomethanesulfonic 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 20 ml of water,
and then dehydrated and dried over anhydrous sodium sulfate.
Subsequently, the soclventwas distilled off. The residue was then
purified through silica gel column chromatography (hexane) to
obtain 24.3 g of l-fluoro-2-(3-flucro-4-
rifluoromethanesulfonyloxyphenyl) -6~ {trans~4-~
propylecyclohexyl) naphthalene.
{(10-b) Synthesis of 1l-fluoro-2-(3-fluoro-4-~cyanophenyl)-~6-
{trans-4-propylcyclohexyl)naphthalene
The total amount of l-fluoro-2~(3~fluocre-4-

trifluoromethanesulfonyloxyphenyl) -6~ (trans-4-
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propyleyclohexyl) naphthalens obtained in the process (10-a) was
dissolved in 100 ml of acetonitrila. To the solution wers then
addad 1.2 g of dibromobis (triphenylphosphina)nickel (II}, 1 gof
triphenyl phosphine, 0.25 g of zinc pawdar and 6.2 g of potassium
cyanide., The resction mixture was then heated to & tamperatura
of 80°C with stirring for 16 hours. To the reaction solution was
then added 20 nl of water to terminate the reaction. The resulting
oxrganic §hase was washed twice with 20 a1l of water, and then
dehydrated and dried over anhydrot-aa gsodium sulfats. The product
was purified thraugh silica gal‘cclumn chromatography
{haxane/dichloromethane = 6/4), and then récrystallized from
ethanol to obtain 14.8 g of 5-fluoro-8-cyano-2-{trans-4-
propyleyelochexyl) naphthalenae,
The follawing compoﬁnds ware preparad in the same ma.nnez'

as mentioned above. |

S5-fluoro~6-cyano-2- (trans-4-ethylcyclchexyl) naphthalene
5-fluc=o-6—cyana—2—(tréns-4-butylcyclchexyl)naphthalana
S—fluoro-éﬁcyano~2-{tréns—4-pentylcyclohexyl)naphthal-na
5~fluoro-6-cyano~2- (trans-4~hexylcyclohexyl) naphthalena

S5~-fluoro-6~cyanco~2- (trans-4~heptyleyclohexyl) naphthalene
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(EXAMPLE 11) Syntheais of l-fluore-2-(3,5-difluoro-4-
cyanophenyl) -6~ (trans-4{~propyleyclichexyl) naphthalene

10 g of 2-{4—carba.mcyl-—3,S-difluorc—pha'nyl}-E-(trans~
4~propyleyclohexyl)naphthalena (syﬁthesized by lithiocating 1~
fluoro-2-(3,5-diflucrophenyl) -6~ {trans—-4-
propyloyclohexyl) naphthalens cbtained in Example 53 with butyl
lithium, blowing carbon dioxide through the material te produce
benzoic %cid, reacting the product with thionyl chloridae to
produce acid chloride, and then t;lowing ammonia gas through the
material) was dissolved in 40 ml of DMF. To the solution was then
added 2.5 nl of phosphorus oxychla:ida .. The reactien mixture was
then allowed to undexgo reaction at a éamperatﬁze of 25°C for 2
heurs. The reaction sclution was then pourad iﬁto ice watar., To
the reactien solutionﬁas than added diluted hydrochlozic acid.
The resulting aquecus phase was then extractad with toluene. Zhe
mataerial thus extracted and the oﬁganic phase warae togethar washad
with water, saturated aciueous soclution of sodium bicarbonate and
saturated brina, and then dehydrated and dried over anhydrous
sodium sulfate. The resgidue was purified through silica gel
ceolumn chromatography (h'axaneidiaﬁloromethana = §/4), and then
recrystallized from ethan_ol to obtain 7.4 g of 1~fluore-2~-
(3,5~difluoro~4~cyanophenyl) —6~'(trans-4-
propyleyclohexyl) naphthalene.
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The following compounds were prepared in the same manner
as mentioned above.
1-Fluocro—-2-(3,5~difluorc-4—-cyanophenyl)} -6- {trans-4-
ethylcyclohexyl) naphthalene
1-Fluoro-2-{3,5-difluoro-4-cyanophenyl) -6- {trans-4-
butylcyclohexyl)naphthalene
1~Fluorc-2-(3,5~-difluoro-4-cyancphenyl) -6-{trans-4-
pentylewclohexyl) naphthalene
1-Fluoro-2—{3,5-difluorc-4—-cyanophenyl) -6~ {trans~-4-
hexylecyclohexyl)naphthalene
i-Fluoreo-2-{3,5-difluocro-4-cyanophenyl) -6~ (trans-4-

heptyleyclohexyl) naphthalene

{EXAMPLE 12) Synthesis of 2-(3,4-difluorophenyl)-6-propyl
naphthalene
{12-a) Synthesis of 6-(3,4-difluorcphenyl)-2-naphthol

To 25.0 g of 6~bromd*2—naphthol and 22.0 g of 3,4~
diflucrophenylboric acid were added 100 ml of toluene, 50 ml of
ethanol, 50 ml of a 2 N agqueous solution of potassium carbonate
and 1.3 g of tetrakis{triphenylphosphine}palladium (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 solvant was then distilled off. The residue was purified
through silica gel column chromatography (dichloromethans) to
obtain 25.3 g of 6~(3,4-difluorophenyl)~2~naphthol.
{12-b} Synthesis of 5~(3,4-difluorcphenyl)-2—-na§hthyl
trifluoromethanesulfonate

7.6 gof 6~(3,4-diflucrophenyl) -2-naphthel was disseclved
in 30 ml of pyridins. The solution waz then cooled to a
temparatidrs of not higher than 10°C with ice. To the reaction
selution was then added .drupwis; 10.0 g of
trifluoromethanesulfonic anhydr'i.de at a rate such that ths
- temparature thereof was kept at 10°C with stirring. The reaction
solution waz then ratu;r.ned to room temperatura. The zeaction
solution was than stirred for 1 hour. To the reaction sclution
was then added 50ml of water. The reaction sclution was extracted
with 100 nl of dichlorc;m'etha.ne, washed with water and saturated
brine, and then dried over é.nhydraus uédium sulfaﬁe . The solvent
was then distillaed off to ébtain 11.4 g of 6~-(3,4-difluorn
phenyl) ~2~naphthyl trifluoromesthanesulfonate.
{(12~c) Sﬁntheai; ef 2~(3,4~diflucrophenyl)~6~ {1~
propynyl) naphthalene |

11.4 g of 6~ (3,4-dif1uorophanyl) -2~-naphthyl
triflucromethanesulfonate and 60 ml of DMF were dissolved in 20
ml of triethylamine. To the solution were then added 0.4 g of

tetrakis (triphanylphosphine)palladium (0) and 0.1 g of coppa:n
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iodide (I). Methyl acetylene was then introduced into the
reaction mixture at ordinary tempaerature and praesaure. The
reaction mixture was than stirred for 2 hours. The reaction
solution was nautralized with a 10% hydroohloric acid, extracted
with 100 ml of teluens, and then washed with water and saturated
brine. Thea solvent was then distilled off. The zu_uidue was than
purified through silica gel column chromatography (hexanse) to
obtain 7.4 ¢ of 2-(3,4~diflucrophenyl) -6~ {1~
propinyl)naphthalaene. - .

(12-d) Synthesis of 2-(3,4~-diflucrophenyl)-6-

‘propylnaphthalens

7.4 g of 2-(3,4~difluorophonyl) -6~ {1~

propynyl) naphthalene was dissolved in 80 ml of ethyl acetate. To
the solution was then adde:ﬁ ll. 5 gof 5% palladium carbon, Hydrogen
was than introduced into thq ::aac:i:ion' mixture at ordinary
temperature and pressure. The reaction mixture was then stirred
for € hours. The catilysi was tﬁefx removad by filtration. The
solvent was then distiliac.i c.;ff éa oiétiin 7.2 g of 2-(3,4~-
difluaraphenyl)-6*pro_py;lnaphthalena.. The product was then
recrystallizaed from mathéﬁol to obtain 4.2¢g of.a purified product.
{(Cr 62.5 I)
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(EXAMPLE 13) Synthesis of 2-(3,4,5-trifluorophenyl) -6~
propyloaphthalens
The procedurs of Example 12 was followed except that
3,4,5-triflucrcphenylboric acid waa used instead of 3,4~
difluorophenylboric acid to prepaze 7 g of 2-(3,4,5-
trifluczophenyl) ~6-propyl naphthalaene from 7 ¢ of G-b;omo—z-
naphthel. (Cr 30 I)
The following compounds were prepared in the same mannex
ag Examples 12 and 13. ;
2-(3,4~Difluorophnnyl)*S-Gthyinaphthalena
2~-{3,4~-Difluorophenyl) -6-butylnaphthalane
2~(3,4-Diflucrophenyl) ~6-pantylnaphthalene
2_(3,4-Diflucraphenyli-G?haxylnaphthalene
2—(3,4-Difluorcpheny1)46—hepty1naphthalsne |
2~(3,4—Difluoropheny1§~6~(3—butenyl)naphthalane
2-(3,4,5-Trifluorophenyl) ~6~ethylnaphthalene
2-(3,4,5-Trifluvorophenyl) ~6-propylnaphthalene
2—(3,4,5—Trif1uorophenyl)-E-butyinaphthnlene
2~(3,4,5-Triflucrophenyl) ~6~pentylnaphthalene
2~{3,4,5-Trifluorophenyl) ~6~hexylnaphthalana
2-(3,4,5-Trifluorcphenyl) ~6-heptylnaphthalene
2-{3,4,5-Triflucrepbenyl) -6~ (3-butenyl) naphthalene
2~ {4~Fluorcophenyl) -6-ethylnaphthalene

2—{4—Fluarophenyl)—5~§rcpylnaphthalane
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2-{4-Fluorophenyl) ~6~butylnaphthalene
2-(4-Fluorophenyl) ~6~pentylnaphthalene
2-{4~-Fluorophenyl) -6-hexylnaphthalene
2-(4~-Fluorcphenyl) -6-heptylnaphthalene

2~ (4-Fluoxrophenyl) -6- (3-butenyl) naphthalene
2-{3-Fluorophenyl) ~6-ethylnaphthalene

2~ (3-Fluorophenyl) ~6~propylnaphthalene
2-(3-Kluoxophenyl) ~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-Diflucrophenyl) -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

- 238 -



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-Chlorophenyl) ~6-heptylnaphthalene

2~ {4-Chlorophenyl) -6~ (3-butenyl)naphthalene

2~ {3-Fluorco—-4-chlorophenyl) ~6-ethylnaphthalene
2-(3-Fluoro-4-~chlorophenyl) -6-propylnaphthalense

2~ {3~Fluoro—-4-chlorophenyl)-6~-butylnaphthalene

2~ {3~Fluoro—-4-chlorophenyl) -6-pentylnaphthaiene
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-Difluocro~4~chlorophenyl} ~6-propylnaphthalene
2~(3,5-Diflucro-4-chlorophenyl) -6-butylnaphthalene
2-{3,5-Diflucro-4~chlorephenyl) -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-Fluorc-4-trifluoromethoxyphenyl) -6-ethylnaphthalene

2~ (3-Fluoro-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-Fluorc-4-~-trifluoromethoxyphenyl) ~6~ (3-butenyl)naphtha
lene

2-(3,5-Difluoro~-4~trifluoromethoxyphenyl) -6-ethylnaphthale
ne

2~(3,5-Diflucro~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-Difluocro-4~trifluoromethoxyphenyl) -6-hexylnaphthale

ne
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2-{3,5-Difluoro~-4~trifluocromethoxyphenyl) -é~-heptylnaphthal
ene

2-(3,5-Difluoro—~4~trifluoromethoxyphenyl) -6~ (3-butenyl)nap
hthalene

2~ {4-Difluocromethoxyphenyl) ~6~ethylnaphthalene

2~ {4-Difluoromethoxyphenyl) ~6-propylnaphthalene

2= {4~-Difluorcmethoxyphenyl) ~6-butylnaphthalene

2-(4-Difluoromethoxyphenyl) -6~pentylnaphthalene

2~ ({4-Difluocromethoxyphenyl) -6-hexylnaphthalene

2~ {4-Difluoromethoxyphenyl) ~-6-heptylnaphthalene

2-{4-Difluoromethoxyphenyl) -6~ (3~butenyl) naphthalene

2~ {3-Fluorco-4~difluoromethoxyphenyl) ~6-~ethylnaphthalene

2-{3~-Fluoro-4~diflucromethoxyphenyl) -6-propylnaphthalene

2~ (3~Fluoro~4~difluorocmethoxyphenyl)-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
2-{3,5-Difluoro-4~difluoromethoxyphenyl) -6~propylnaphthale

ne

2~(3,5-Difluoro~4-difluoromethoxyphenyl) ~6-butylnaphthalen
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2«{3,5-Difluoro-4-difluoromethoxyphenyl) -6-pentylnaphthale
ne

2-{3,5~-Difluorco-4-difluocromethoxyphenyl)-6-hexylnaphthalen

2-(3,5-Difluoro-4-difluoromethoxyphenyl) ~6-heptylnaphthale
ne
2~{3,5-Difluoro-4-difluocromethoxyphenyl) -6- {3-butenyl) naph
thalene
2-[4~{3,4-Difluorophenyl)phenyl]-6-ethylnaphthalene
2-[4-(3,4~Difluorophenyl)phenyl]~é-propylnaphthalene
2-{4-(3,4-Difluorophenyl)phenyll~6-butylnaphthalene
2~-[4-(3,4-Difluorophenyl)phenyl]-6-pentylinaphthalene
2-{4-(3,4-Difluorophenyl)phenyl]-6-hexylnaphthalene
2-[4-(3,4-Difluorophenyl)phenyl]~6-heptylnaphthalene
2~-14-(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
2-14-(3,4,5-Trifluorophenyl)phenyl] -6~-butylnaphthalene
2-{4-(3,4,5-Trifluorophenyl)phenyl]-6-pentylnaphthalene
2-[4~(3,4,5-Trifluorcophenyl)phenyl] -6-hexylnaphthalene
2-{4-(3,4,5-Triflucrophenyl)phenyl] -6-heptylnaphthalene
2-[4-(3,4,5~-Trifluorophenyl)phenyl] ~6-(3-butenyl)naphthale

ne
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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-Fluorcphenyl)phenyl] ~6-hexylnaphthalene
2-[4-{4~-Fluorophenyl)phenyl] -6~heptylnaphthalene
2-[4~{4~-Fluorcophenyl)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)phenyl] -6~heptylnaphthalene
2~[4~{3-Fluoxrophenyl)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-Difluorcphenyl)phenyl]~6~butylnaphthalene
2-[4-(3,5-Difluorophenyl)phenyl] ~6~pentylnaphthalene
2~[4-{(3,5-Difluorophenyl)phenyl}-6-hexylnaphthalene
2-[4-(3,5-Difluocrophenyl)phenyl] ~6-heptylnaphthalene
2-[4-(3,5~-Diflucrophenyl)phenyl] -6~ (3-butenyl)naphthalene
2-[4-(3,5-Difluorophenyl)phenyl]-6~ethylnaphthalene
2-[4-(3,5-Difluorophenyl)phenyl] ~6-propylnaphthalene

2—{4-(3,S—Difluorophenyl)phenyl]~6~butylnaphthalene
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2-[4-(3,5-Diflucrophenyl)phenyl] -6~pentylnaphthalene
2-{4-{3,5-Difluorophenyl)phenyl] -6-hexylnaphthalene
2-14-{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~ {4~-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~chleorophenyl)phenyl] ~-6-ethylnaphthalene
2-[4~({3~Fluoro—4-chlorophenyl)phenyl] ~6~propylnaphthalene
2-[4-(3~-Fluorc—-4-chlorophenyl)phenyl] -6-butylnaphthalene
2-{4~{3-Fluoro-4-chlorophenyl)phenyl]~6~pentylnaphthalene
2-14-(3-Fluoro-4-chlorophenyl)phenyl}-6-hexylnaphthalene
2~[4-{3-Fluoro—-4-chlorophenyl)phenyl]-6é6~heptylnaphthalene
2-[4-(3-Fluoro~4~chlorcphenyl)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] ~6é-heptylnaphthal
ene
2-[4~&3,5~-Difluoro-4-chlorophenyl)phenyl] -6~ (3-butenyl)nap
hthalene
2-[4~(4-Trifluoromethoxyphenyl)phenyl]~6~ethylnaphthalene
2-[4-(4-Triflucromethoxyphenyl)phenyl]-6-propylnaphthalene
2—[4~(4~Trifluoromethoxyphenyl)phenyl]~6~butylnéphthalene
2~[{4~({4-Trifluoromethoxyphenyl)phenyl] ~6~-pentylnaphthalene
2-[4-{4-Trifluoromethoxyphenyl)phenyl]l-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-triflucromethoxyphenyl)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-Fluorc-4-trifluocromethoxyphenyl)phenyl]-é-~hexylnap
hthalene
2~[4-{3-Fluoro~4d~trifluorcmethoxyphenyl)phenyl] -6~heptylina
phthalene
2-{4-(3~-Fluoro-4-trifluoromethoxyphenyl)phenyl] -6~ {3-buten
yl)naphthalene
2~-[4~-43,5-Difluoro-4-trifluoromethoxyphenyl)phenyl] -6~ethy
inaphthalene
2-[4-(3,5-Difluoro~-4~trifluoromethoxyphenyl)phenyl] ~6-prop
ylnaphthalene
2-[4-{3,5~-Difluoro~4-triflucromethoxyphenyl)phenyl]-6-buty
Inaphthalene
2~14-(3,5~-Difluoro-4-triflucromethoxyphenyl)phenyl]-6-pent
ylnaphthalene
2-14-(3,5-Difluoro-4-trifluoromethoxyphenyl)phenyl] -6~hexy
lnaphthalene
2-[4~({3,5~Difluoro~4~-triflucromethoxyphenyl)phenyl]-6-hept
yvlnaphthalene
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]l-6~butylnaphthalene
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2-[4~(4-Difluoromethoxyphenyl)phenyl]-6-pentylnaphthalene
2-[4~- (4-Difluoromethoxyphenyl)phenyl] -6-hexylnaphthalene
2-[4~(4-Difluocromethoxyphenyl)phenyl] ~6~heptylnaphthalene
2~[4~(4-Difluoromethoxyphenyl}phenyl}~6—{3~butenyl)naphtha
lene
2—{4-(3~Fluoro~4—difluoromethoxyphenyl)phenyl]—G-ethylnaph
thalene
2—{4—&3~Fluoro-4—difluoromethoxyphenyl)phenyl}~6—propylnap
hthalens
2—{4~(3—Fluoro—4*difluoromethcxyphenyl)phenyl]—E—butylnaph
thalene
2~[4~{3—Fluoro—4~difluoromethoxyphenyl)phenyl}—6—pentylnap
hthalene
2~{4~(3—Fluoro—4—difluoromethoxyphenyl)phenyl]-S-hexylnaph
thalene
2—[4~{B-Fluoro—4*difluoromethoxyphenyl)phenyl]~6~heptylnap
hthalene
2—{4—(3~Fluoro~4—difluoromethoxyphenyl}phenyl]~6—(3~buteny
l)naphthalene
2—[4~(3,5~Difluoro~4~difluoromethoxyphenyl)phenyl}—6~ethyl
naphthalene
2—[4—(3,5~Difluoro~4*difluoromethoxyphenyl)phenyl}—6~propy
Inaphthalene

2~[4—(3,5—Difluoro—4—difluoromethoxyphenyl)phenyl}—6~butyl
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naphthalene
2*{4—(3,5—Difluerc—4—difluoromethoxyphenyl)phenyl]~6—penty
lnaphthalene
2—[4~(3,5~Difluoro~4—difluoromethoxyphenyl)phenyl}~6*hexyl
naphthalene
2~£4—(3,S—Difluoro-4—difluoromethoxyphenyl)phenyl}-6~hepty
lnaphthalene
2~{4—{3,5~Difluoro—4~difluoromethoxyphenyl)phenyl]~6—(3~bu
tenyl)naphthalene
2~[4—(4~Trifluoromethylphenyl)phenyl]—6~ethylnaphthalene
2~[4~(4—Trifluoromethylphenyl)phenyl}—6~propylnaphthalene
2~{4—(4*Trifluoromethylphenyl}phenyl]—6~butylnaphthalene
2~[4—(4~Trifluoromethylpbenyl)phenyl}~6~pentylnaphthalene
2~{4~(4—Trifluoromethylphenyl}phenyl]~6*hexylnaphthalene
2~[4*(4~Trifluoromethylphenyl)phenyl}—G—heptylnaphthalene
2—[4~{4~Trifluoromethylphenyl)phenyl]~6~(3—butenyl)naphtha
lene
2~[4~(3—Fluor0—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~Fluorc—~4-trifluoromethylphenyl)phenyl]-6-hexylnaph
thalene
2-{4-{3-Fluoro-4~-trifluoromethylphenyl)phenyl] -6-heptylnap
hthalene
2-i4-{3-Fluoro~4~trifluoromethylphenylphenyl)phenyl]-6- (3~
butenyl) naphthalene
2-[4-4{3,5-Difluorc~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] -é6-butyl
naphthalene
2-[4~(3,5-Difluoro-4~trifluoromethylphenyl)phenyl] -6~penty
lnaphthalene
2-14~({3,5-Difluocro-4~trifluoromethylphenyl)phenyl] -6-hexyl
naphthalene
2-[4~(3,5-Difluoro-4~-trifluoromethylphenyl)phenyl]-6-hepty
lnaphthalene
2-[4~{3,5-Difluoro-4-triflucromethylphenylphenyl)phenyl] -6
- {3-butenyl)naphthalene
2-14- (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)phenyll] ~6~heptylnaphthalene
2-{4-(4-Methoxyphenyl)phenyl] -6~ {3-butenyl)naphthalene
2-{4~-{3~Fluoro—-4-methoxyphenyl)phenyl}-6~ethylnaphthalene
2-[4-(3-Fluorc-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~-Diflucro-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)phenyl] ~6-heptylnaphthalene
2-[4-{4-Allyloxyphenyl)phenyl] -6~ (3-butenyl)naphthalene
2~[4~ (4~-Methylphenyl)phenyl]~6~ethylnaphthalene
2-[4-{4-Methylphenyl)phenyl]-6-propylnaphthalene
2-14-{4~-Methylphenyl)phenyl] ~6-butylnaphthalene
2-[4~-{4-Methylphenyl)phenyl]-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)phenyllphenyl]l~6-ethyinaphthalene
2~-{4-[4~(3-Butenyl)phenyl]lphenyl] ~6-propylnaphthalene
2-14-[4~ (3-Butenyl)phenyl]phenyll-6-butylinaphthalene
2-[4-[4- (3-Butenyl)phenyllphenyl]-6-pentylnaphthalene
2-[4~[4-({3-Butenyl)phenyl]lphenyl]-6-hexylnaphthalene
2-[4-[4- (3-Butenyl)phenyllphenyl]~6-~heptylnaphthalene
2-{4-[4~{3-Butenyl)phenyl]lphenyl] -6~ (3-butenyl)naphthalene

2-[3-Fluoro-4-{3,4-difluorophenyl)phenyl]~6-ethylnaphthale
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ne

2-[3-Fluoxro-4~(3,4~-diflucrophenyl) phenvl] -6-propylnaphthal
ene

2-[3-Fluoro—~4-(3,4-difluorcphenyl)phenyl]-6~-butylnaphthale
ne

2~{3~-Fluoro-4-{3,4~-difluorcphenyl)phenyl] ~6-pentylnaphthal
ene

2~ {3~-Blupro—-4- (3, 4~difluocrophenyl)phenyl] ~-6-hexylnaphthale
ne

2-[3~-Fluorc~-4-(3,4~difluorophenyl)phenyl] -6-heptylnaphthal
ene

2-[3~-Fluocro-4- (3, 4{-difluorophenyl)phenyl]l -6~ {3-butenyl)nap
hthalene

2-[3-Fluoro-4-(3,4,5~trifluocrophenyl)phenyl]-6-ethylnaphth
alene

2-[3-Fluoro—4-(3,4,5-triflucrophenyl)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-Fluorxo-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~-Fluoroc—-4- (4-fluorophenyl)phenyl] -6~ethylnaphthalene
2-[3-Fluoro-4-{4-fluorophenyl)phenyl] ~6~-propylnaphthalene
2~[3-Fluorco~4-~ (4-fluorophenyl)phenyl] ~6-butylnaphthalene
2~-[3-Fluoro-4-{4~-fluorophenyl)phenyl] ~6-pentylnaphthalene
2-[3-Eluoro~4- (4~-fluorophenyl)phenyl]-6-hexyinaphthalene
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-flucrophenyl)phenyl] -6-propylnaphthalene
2-[3-Fluoro-4- (3-fluorcphenyl)phenyl] -~6-butylnaphthalene
2-[3~-Fluorco—-4- (3-fluorophenyl)phenyl] -6~pentylnaphthalene
2~{3~Fluorco-4- (3-fluorophenyl) phenyl] -6~hexylnaphthalene
2-[3-Fluoro-4- {3~-fluorophenyl)phenyl] -6~heptylnaphthalene
2-[3-Fluoro-4~{3~-fluorophenyl)phenyl}l -6~ (3-butenyl)naphtha
lene
2-[3~-Fluoroc—-4-(3,5-Difluorophenyl)phenyl] -6~ethylnaphthale
ne
2-[3~-Fluoxro-4~(3,5-difluorophenyl)phenyl] ~-6-propylnaphthal
ene

2-[3-Fluoreo-4-(3,5-difluorophenyl)phenyl] -6-butylnaphthale
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ne
2-[3-Fluoro-4~(3,5~difluocrophenyl)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-Kluocro-4-~(3,5-difluorophenyl)phenyl] -6~ {3-butenyl)nap
hthalene
2-[3~-Fluoro-4-~{(4-chlorophenyl)phenyl]-6-ethylnaphthalene
2-[3-Fluoro~4- {4—-chlorophenyl)phenyl] -6-propylnaphthalene
2~[3-Fluorc~4- {4-chlorophenyl)phenyl]-6-butylnaphthalene
2-[3-Fluorc—4- {4~chlorophenyl)phenyl] ~6-pentylnaphthalene
2-[3-Fluoro-4- (4-chlorophenyl)phenyl] ~-6-hexylnaphthalene
2-[3-Fluoroc~4- (4~chlorophenyl)phenyl]-6~heptylnaphthalene
2-[3~-Fluorco~4~{4~chlorophenyl)phenyl] -6~ {(3-butenyl)naphtha
lene
2~ {3~-Fluoro-4- (4-chloxrophenyl)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)phenyl]~6~heptylnaphthalene

2-[3-Fluoro-4- (4-chlorophenyl)phenyl] -6~ {3-butenyl)naphtha

- 254 -



lene
2~[3-Fluoro-4~{3~fluoro-4~-chlorophenyl)phenyl]-6-ethylnaph
thalene
2-[3-Fluorc—~4~{3~fluoro-4-chlorophenyl)phenyl] -6-propylnap
hthalene
2-{3-Fluoxo-4-~{3~-fluoro~4-chlorophenyl)phenyl] -6-butylnaph
thalene
2-[3-Rluoro—-4-(3~-fluoro~-4~-chlorophenyl}phenyl]-6-pantylnap
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
1) naphthalene
2-[3-Fluoro—-4-(3,5-difluoro~4-chlorophenyl)phenyl] ~6-ethyl
naphthalene
2-[{3-Fluoro-4-(3,5~-diflucro~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
Inaphthalene

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~Fluorcoc—4-{4-trifluoromethoxyphenyl)phenyl] -6~ (3-buten
yvlinaphthalene
2-[3~-Fluoroc—-4-(3~-fluoro~4~trifluoromethoxyphenyl)phenyl] -6
~ethylinaphthalene
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-Flucro-4- {3-fluoro-4-trifluoromethoxyphenyl)phenyl] -6
~heptylnaphthalene
2-[3-Fluoro—-4-{3-fluoro-4~-trifluoromethoxyphenyl)phenyl] -6
~{3-butenyl)naphthalene
2-[3~Fluoro-4-(3,5-difluoro~4~trifluoromethoxyphenyl)pheny
1} ~6~ethylnaphthalene
2-[3-Fluocro—-4-(3,5~difluoro~4~triflucromethoxyphenyl)pheny
l1]-6-propylnaphthalene
2~[3-Fluoro—-4-(3,5-difluocro-4-trifluoromethoxyphenyl) pheny
1] -6-butylnaphthalene
2-[3-Fluoro-4~-(3,5-difluoro-4-trifluoromethoxyphenyl)pheny
l}-6-pentylnaphthalene
2-[3~Fluoro—-4-(3,5-difluoro~4-trifluoromethoxyphenvyl)pheny
1}-6-hexylnaphthalene
2~[3~-Fluoro~4~{(3,5-difluoro~4~-trifluocromethoxyphenyl)pheny
1]} ~-6~heptylnaphthalene
2-[3-Fluoro—-4-(3,5~-diflucro-4-trifluoromethoxyphenyl)pheny
1]-6-{3-butenyl)naphthalene

2-[3-Fluorco—-4- (4-difluoromethoxyphenyl)phenyl] -6-ethylnaph

- 257 -



thalene

2~[3~Fluorc—-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-Elupro~4- (4-difluoromethoxyphenyl)phenyl] ~-6-hexylnaph
thalene

2-[3-Fluoro—-4- {4~-difluoromethoxyphenyl)phenyl]-6~-heptylnap
hthalene

2-[{3-Fluoro-4~(4~difluocromethoxyphenyl)phenyl] -6~ (3-buteny
l)naphthalene

2~[3~Fluoro—4~{3—fluoro~4~difluoromethoxyphenyl)phenyl]~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]l-6-
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heptylnaphthalene
2-[3~Fluoro-4-(3-fluoro-4-difluorcmethoxyphenyl)phenyl] -6~
{3-butenyl)naphthalene
2—[3~Flucro~4-(3,5~difluoro~4~diflucromethoxyphenyl)pheny
1]-86-ethylnaphthalene
2-[3-Fluoro-4-(3,5~diflucro-4-difluoromethoxyphenyl)pheny
l}-6-propylnaphthalene
2-[3-Kluoro-4-(3,5-difluoro~4~difluoromethoxyphenyl)pheny
1]-6~butylnaphthalene
2-[3-Fluoro-4-(3,5-difluoro-4~difluoromethoxyphenyl)pheny
l1}-6-pentylnaphthalene
2~[3-Fluoro-4~(3,5-difluoro-4~difluoromethoxyphenyl)pheny
i1]~-6-hexylnaphthalene
2~[3—Fluoro-4—(3,5~difluoro~4—difluoromethoxyphenyl)pheny
l]-6-heptylnaphthalene
2~ [3~Fluoro~-4-(3,5-difluorc-4-difluoromethoxyphenyl)pheny
l]-6-{3-butenyl)naphthalene
2-{3-Fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-ethylnaph
thalene
2-[3-Fluoro-~4- (4-triflucromethylphenyl)phenyl] -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
1) naphthalene
2-[3~-Rluoro~4~(3-fluoro-4~triflucromethylphenyl)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~triflucromethylphenyl)phenyl] ~6~
pentylnaphthalene
2-[3-Fluoro-4-(3-fluoro-4~trifluoromethylphenyl)phenyl] -6~
hexylnaphthalene
2-{3-Fluoro-4- (3~fluorco~-4-trifluoromethylphenyl)phenyl] -6~
heptylnaphthalene
2~[3-Fluoro-4-(3-fluoro~4-trifluoromethylphenylphenyl)phen
y1]l-6-(3-butenyl)naphthalene
2-[3-Fluoro-4-(3,5-difluoroc~4~trifluoromethylphenyl)pheny
l]l-6-ethylnaphthalene

2*[3~F1uoro-4~(3,5~difluoro—4—trifluor0methylphenyl)pheny
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l}-6-propylnaphthalene
2-[3~Fluoro-4-(3,5~difluoro-4-trifluoromethylphenyl)pheny
l]-6-butylnaphthalene
2-[3-Fluecro—-4-(3,5-difluoro-4~-trifluoromethylphenyl)pheny
1] -6-pentyinaphthalene
2-[3-Fluoro~4~(3,5-difluorec-4-trifluoromethylphenyl)pheny
1}~6-~hexylnaphthalene
2-[3~-Bluoro-4-{3,5-diflucro~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~[B*Fluoro—4~(4~methoxyphenyl)phenyi}~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)phenyl] -6-heptylnaphthalene
2-[3~Flucro—-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-flucro-4-methoxyphenyl)phenyl] -6~heptylna
phthalene
2~{3-Fluoxo-4- (3~fluoro~4-methoxyphenyl}phenyl] -6~ (3-buten
yl}naphthalene
2-[3~-Fluoro-4-(3,5-diflucro-4-methoxyphenyl)phenyl] ~6~ethy
Inaphthalene
2-[3-Fluoro-4-(3,5~-diflucro-4-methoxyphenyl) phenyl] ~-6-prop
vinaphthalene
2-[3~-Fluoro—-4~(3,5-difluoro—-4-methoxyphenyl)phenyl] ~é~buty
Ilnaphthalene
2-[{3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl] ~6~-pent
vilnaphthalene
2~[3-Flucrc—-4-(3,5~-diflucro-4-methoxyphenyl) phenyl] ~-6-hexy
inaphthalene
2-[3-Fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]~6-hept
ylnaphthalene
2~[3-Fluocro-4-(3,5-difluoro-4-methoxyphenyl)phenyl] -6-(3~-b
utenyl)naphthalene

2-[3-Fluoro-4-(4-allyloxyphenyl)phenyl]~6~aethylnaphthalene
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2-[3~Fluoro-4-(4-allyloxyphenyl)phenyl] -6-propylnaphthalen

2-[3-Fluorc-4~(4-allyloxyphenyl)phenyl]-6-butylnaphthalene

2-[3-Fluoro-4-(4-allyloxyphenyl)phenyl] -6-pentylnaphthalen

2~[3-Fluoxo-4- (4-allyloxyphenyl)phenyl]-6~-hexylnaphthalene
2-[3~-Fluoro~-4-(4~allyloxyphenyl)phenyl]-6-heptylnaphthalen
e »
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)phenyl]~6-propylnaphthalene
2-{3~Fluorc-4~- (4-methylphenyl)phenyl] -6~butylnaphthalene
2-[3-Fluoro—-4- (4-methylphenyl)phenyl]~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]lphenyl]~6-ethylnaphthal
ene
2-[3~Fluoro~4-[4-(3-butenyl)phenyl]lphenyl] -6-propylnaphtha
lene
2~[3-Fluoro-4-[4-(3-butenyl)phenyl]phenyl]~-6-butylnaphthal

aene
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2~[3-Flucro-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]lphenyl]-6-heptylinaphtha
lene
2-[3~Fluoro-4-~[4-(3-butenyl)phenyl]lphenyl] -6~ (3~butenyl)na
phthalene .
2-[3,5-Difluorc~4~-(3,4~diflucrophenyl)phenyl] -6-ethylnapht
halene
2~[3,5-Difluoro~-4~(3,4~-diflucrophenyl)phenyl] -6~propylnaph
thalene
2-[{3,5-Difluoro-4-({3,4-difluorophenyl)phenyl] ~6-butylinapht
halene
2-[3,5-Difluoro~-4-(3,4-difluorcphenyl)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~heptylinaph
thalene
2-[3,5-Difluocro~4-({3,4~difluorophenyl)phenyl] -6~ (3~buteny
lynaphthalene
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-triflucrophenyl)phenyl] -6-propyln
aphthalene

2-13,5-Difluoro-4-(3,4,5~trifluorophenyl)phenyl]-6-butylna
phthalene

2-13,5~-Difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-pentyln
aphthalene

2~[3,5-Difluorc~-4-{3,4,5-trifluorocphenyl) phenyl]-6~hexylna
phthaleng

2-[3,5-Difluocro-4~({3,4,5~-trifluorophenyl)phenyl]~6-heptyln
aphthalene

2~[3,5~-Difluore-4~(3,4,5~trifluorophenyl)phenyl] -6~ (3~bute
nyl)naphthalene

2-1{3,5-Difluoro-4~{4-fluorophenyl)phenyl] -6-ethylnaphthale
ne

2-[3,5-Difluoro~4~(4~-fluocrophenyl)phenyl]~6-propylnaphthal
ene

2-{3,5-Difluoro-4~ (4~-fluorophenyl)phenyl] ~-6-butylnaphthale
ne

2-{3,5-Difluoro~4-(4~-flucrophenyl)phenyl] -6-pentylnaphthal
ene

2-13,5-Difluoro-4-{4-fluorophenyl)phenyl] ~6-hexylnaphthale
ne

2~[3,5-Difluocro~4- {(4~-fluorophenyl)phenyl]-6-heptylnaphthal

ene

- 265 -



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-flucrophenyl)phenyl] -6~butylnaphthale
ne -

2-[3,5-Difluoro~4-(3-fluorophenyl)phenyl]-6-pentylnaphthal
ene

2-13,5-Difluorc—-4-(3~-fluorophenyl)phenyl]l-6-hexylnaphthale
ne

2-[3,5-Diflucro~4~{3~-fluorophenyl)phenyl]-6-heptylnaphthal
ene

2-[3,5-Difluoro-4- (3~-fluorophenyl)phenyll -6~ (3-butenyl)nap
hthalene

2-13,5-Difluoro-4~(3,5~difluorophenyl)phenyl] -6-ethylnapht
halene

2-13,5-Difluoro-4-{3,5~-difluorophenyl)phenyl] -6-propylnaph
thalene

2~{3,5-Diflucro—~4-(3,5~difluorophenyl)phenyl] -6-butylnapht
halene

2~-[3,5-Difluoro-4-(3,5~diflucrophenyl) phenyl] ~6-pentylnaph

thalene



2~[3,5-Difluoro-4-(3,5-diflucrophenyl)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
1) 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
2~13,5~-Difluocro-4-{3,5~difluorophenyl)phenyl] ~6~butylnapht
halene
2~13,5-Difluoro—~4-(3,5-difluorophenyl)}phenyl] ~6-pentylnaph
thalene
2~-13,5-Difluore—-4~(3,5-difluorophenyl)phenyl] -6-hexyinapht
halene
2~[3,5-Difluore—~4~(3,5-difluorophenyl)phenyl]-6~-heptylnaph
thalene
2~{3,S~Difluoro—4~(3,S~difluorophenyl)phenylj*6—(B—buteny
l)naphthalene
2-[3,5-Difluoro—4~ {4—-chlorophenyl)phenyl] -6~ethylnaphthale
ne
2-[{3,5-Diflucre-4-(4~chlorophenyl)phenyl]~6-propylnaphthal

ene



2-[3,5-Difluoro-4- (4-chlorophenyl)phenyl]-6-butylnaphthale
ne
2-13,5-Difluoro-4- (4-chlorophenyl)phenyl] -é~pentylnaphthal
ene
2-[3,5-Difluoro~4~(4~chlorophenyl)phenyl]l-é-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~athyl
naphthalene
2-[{3,5-Difluoro-4-(3~-fluoro—-4~-chlorophenyl)phenyl]-~6-propy
lnaphthaliene
2-{3,5~-Difluocro-4~(3-fluoro-4-chlorophenyl)phenyl]-6~butyl
naphthalene
2-[3,5-Difluoro-4- (3~-fluocro-4~chlorophenyl)phenyl] -6-penty
Ilnaphthalene
2-{3,5-Diflucro-4~(3~-fluoro~4~chlorophenyl)phenyl]~-6-hexyl
naphthalene
2-[3,5-Diflucro-4~-(3-fluoro-4-chlorophenyl)phenyl]-6-hepty
Inaphthalene
2-13,5~Difluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-{3-bu

tenyl}naphthalene



2-[3,5-Difluoro-4-(3,5~diflucro~4~chlorophenyl)phenyl] ~6-e
thylinaphthalene
2—{3,5~Difluoro—4*(3,5—diflucro~4—chlorophenyl)phenyl]~6~p
ropylnaphthalene
2-13,5-Difluoro-4-(3,5~difluoro~4~chlorophenyl) phenyl] ~6-b
utylnaphthalene
2—[3,5—Difluorc—4—{3,5~difluoro~4—chlorophenyl)phenyl)~6—p
entylnaphthalene
2-[3,5-Difluoro-4~-(3,5~difluoro~4~chlorophenyl) phenyl]~6-h
exylnaphthalene
2~[3,5~Bifluor0*4—(3,S*difluoro—4~chlorophenyl)phenyl]~6~h
eptylnaphthalene
2-{3,5-Difluoro-4-(3,5~diflucro~4~chlorophenyl)phenyl] -6~
{3-butenyl)naphthalene
2—{3,5~Difluoro~4~(4~trifluoromethoxyphenyl)phenyl}—6~ethy
lnaphthalene
2—{3,5~Dif1uoro~4~(4—trifluoromethoxyphenyl)phenyl}—S*prop
vinaphthalene
2—[3,5~Difluoro—4~(4—trifluoromethoxyphenyl}phenyl]~6—buty
lnaphthalene
2-{3,5-Difluoro—4~(4—trifluoromethoxyphenyl}phenyl]—6—pent
ylnaphthalene
2-[3,5~-Difluoro-4- (4-trifluoromethoxyphenyl)phenyl] -6~hexy

lnaphthalene
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2-[3,5-Diflucro-4- (4~trifluoromethoxyphenyl)phenyl]-6-hept
vinaphthalene
2—{3,5~Difiuoro~4—(4—trifluoromethoxyphenyl)phenylj—6~(3—b
utenyl)naphthalene
2“{3,5~Difluoro—4—(3~fluoro~4~txifluoromethoxyphenyl)pheny
l]-6~ethylnaphthalene
2~[3,5—Difluoro—4—{3—fluoro—4—trifluoromethoxyphenyl)pheny
1] -6-propylnaphthalene
2~[3,5~Difluora—4—(3—fluoro—4—trifluoromethoxyphenyl)pheny
l]-6-butylnaphthalene
2~[3,5—Difluoro-4—(3—f1uoro—4—trifluoromethoxyphenyl)pheny
l}-6-pentylnaphthalene
2-[3,5-Difluoro-4-(3-fluoro~4-trifluoromethoxyphenyl)pheny
1} ~6-hexylnaphthalene
2~[3,5—Difluoro—4~{3—fluoro~4—trifluoromethoxyphenyl)pheny
l}l-6-heptylnaphthalene
2-[3,5-Difluoro~-4~(3-fluoro~4~trifluoromethoxyphenyl)pheny
1]-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~diflucro-4-trifluoromethoxyphenyl)p
henyll-6-hexylnaphthalene
2-[3,5-Difluoro~4~(3,5~difluoro~4~trifluocromethoxyphenyl)p
henyl]}-6-heptylnaphthalene
2-13,5-Difluoro-4-(3,5-difluoro-4—-trifluoromethoxyphenyl)p
henyl] -6~ (3-butenyl)naphthalene
2~[3,5-Difluoro-4-(4~difluoromethoxyphenyl) phenyl] -6~ethyl
naphthalene
2~13,5-Difluocro~4-{4-difluoromethoxyphenyl) phenyl] ~6~-propy
Inaphthalene
2-[3,5-Difluoro~4-(4~diflucromethoxyphenyl)phenyl] -6-butyl
naphthalene
2~13,5-Difluoro-4-(4-diflucromethoxyphenyl)phenyl] -6-penty
lnaphthalene
2~13,5-Difluoro-4- (4-difluoromethoxyphenyl) phenyl]-6-hexyl
naphthalene
2-{3,5-Difluore-4-{4-difluoromethoxyphenyl) phenyl] -6-hepty
Inaphthalene
2-[3,5-Difluoro-4- {4-difluoromethoxyphenyl)}phenyl] -6-(3-bu
tenyl)naphthalene
2-[3,5-Difluoro~4-{3~-fluoro-4~difluoromethoxyphenyl)pheny

1} -6~ethylnaphthalene

- 271 -



2~-[3,5-Difluoro-4-(3-fluoro-4-difluoromethoxyphenyl)pheny
1] ~6~propylnaphthalene
2-[3,5-Difluoro~4~{3~f1uoro—4—difluoromethoxyphenyl)pheny
l]-6-butylnaphthalene
2-[3,5-Difluoro~4~(3-flucro-4-difluoromethoxyphenyl) pheny
1} -6-pentylnaphthalene
2-[3,5-Difluoroc-4-(3~-fluoro-4-difluoromethoxyphenyl)pheny
l}-6~hexylnaphthalene
2—[3,5~Difluoro—4-(3—fluoro“4~difluoromethoxyphenyl)pheny
1] -6-heptylnaphthalene
2-[3,5-Difluoro-4-(3-fluoro~-4-difluoromethoxyphenyl)pheny
1]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~diflucro~4~diflu0romethoxyphenyl)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~diflucro-4-difluoromethoxyphenyl)ph
enyl]-6-pentylnaphthalene
2-[3,5-Difluoro-4-(3,5~difluocro~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
enyl] -6-{3-butenyl)naphthalene

2-[3,5~Difluoro-4-(4-trifluoromethylphenyl)phenyl]~6-ethyl
naphthalene

2—[3,5—Difluoro—4—(4—trifluoromethylphenyl)phenyl]—6*prapy
Ilnaphthalene

2-[3,5-Difluoro-4~ (4~trifluoromethylphenyl)phenyl] ~6-butyl
naphthalgne

2-[3,5-Difluoro-4~(4~-trifluoromethylphenyl)phenyl] ~6-penty
Inaphthalene

2-{3,5-Difluoro-4- (4~trifluoromethylphenyl)phenyl] -6~-hexyl
naphthalene

2-13,5-Difluoro-4-(4-trifluoromethylphenyl)phenyl] -6-hepty
lnaphthalene

2~-[3,5-Difluocro-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~[3,3-Difluoro-4-(3-fluoro~4-trifluoromethylphenyl)pheny
ll-6~-butylnaphthalene

2—{3,5—Difluoro~4~(3~flucro-4~trifluoromethylphenyl)pheny

l]l-6-pentyinaphthalene
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2-[3,5~-Difluoro-4~{3-fluoro-4-trifluoromethylphenyl)pheny
1} -6~hexvlnaphthalene
2~[3,5-Difluoro-4~-(3-fluoro-4-triflucromethylphenyl)}pheny
1] ~-6-heptylnaphthalene
2-1{3,5-Difluocro—-4~-(3-fluoro—-4—-trifluorcmethylphenylphenyl)
phenyl]-6-(3-butenyl)naphthalene
2~-13,5-Difluoro-4-({3,5~difluoro-4~-trifluoromethylphenyl)ph
enyl]-6~gthylnaphthalene
2-13,5-Difluoro—-4~(3,5~difluocro~4-triflucromethylphenvl}ph
enyl]-é~propylnaphthalene
2~13,5-Difluorno—-4-(3,5~-difluoro~4~-trifluoromethylphenyl}ph
enyll—-6-butylnaphthalene
2-13,5-Difluoro~4~{3,5~-difluoro-4-trifluoromethylphenyl)ph
enyl] ~6-pentylnaphthalene
2-13,5-Difluocro—-4-(3,5-difluoro-4-trifluoromethylphenyli)ph
enyl]~6-hexylnaphthalene
2~13,5-Difluoro-4-(3,5~difluoro~4-trifluoromethylphenyi)ph
enyl] ~6~-heptylnaphthalene
2-[3,5-Difluoro—-4-(3,5-difluoro-4-trifluoromethylphenylphe
nyl}phenyl] -6~ (3~-butenyl)naphthalene
2-1{3,5-Difluoro-4- (4-methoxyphenyl)phenyl]-6-ethylnaphthal
ene
2-1{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
Inaphthalene

2-[3,5-Difluoro-4-(3-fluoro~4-methoxyphenyl)phenyl] -6-prop
yinaphthalene

2-{3,5-Difluoro-4-(3-fluoro~4-methoxyphenyl)phenyl]~6-buty
lnaphthalene

2-[3,5-Difluoro-4-(3-fluoro~4-methoxyphenyl)phenyl] ~-6-pent
yvlnaphthalene

2~-[3,5-Difluoro~4-(3-fluoro~4-methoxyphenyl)phenyll -6-hexy
Iinaphthalene

2~[3,5-Difluoro-4~(3-fluoro-4-methoxyphenyl)phenyl]-6-hept
yinaphthalene

2-{3,5-Diflucro-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-Diflucro-4-(3,5~difluoro-4~methoxyphenyl)phenyl] -6~
butylinaphthalene
2-[3,5-Difluocro~-4-(3,5-difluoro-4~-methoxyphenyl)phenyl] ~6-
pentylngphthalene
2-[3,5-Difluoro-4-(3,5~difluoro-4-methoxyphenyl)phenyl]~6-
hexylnaphthalene
2-13,5-Difluoro~4-(3,5-difluoro~4-methoxyphenyl)phenyl]-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
2-13,5-Difluoro-4-(4~allyloxyphenyl)phenyl]}~6-propylnaphth
alene
2-[3,5-Diflucro-4-(4-allyloxyphenyl)phenyl]-6~butylnaphtha
lene
2~1[3,5-Difluoro~-4-(4~allyloxyphenyl)phenyl]~6~-pentylnaphth
alene
2~[3,5-Difluore-4-(4~allyloxyphenyl)phenyl]-6-hexylnaphtha

lene
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2-13,5-Difluorc-4~-(4~allyloxyphenyl)phenyl] -6-heptylnaphth
alene

2~[3,5-Difluoro~4~-{4~allyloxyphenyl)phenyl]-6-(3-butenyl)n
aphthalene

2-[3,5-Difluorc—-4- (4-methylphenyl)phenyl]-6-ethylnaphthale
ne

2-{3,5-Difluoro—~4- (4-methylphenyl)phenyl]-6-propylnaphthal
ene -

2-1{3,5-Difluoro-4- (4-methylphenyl)phenyl] -6-butylnaphthale
ne

2-{3,5-Difluoro~4- (4-methylphenyl)phenyl] ~6-pentylnaphthal
ane

2-[3,5-Difluoroc—-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~Difluocro-4~{4- (3-butenyl)phenyllphenyl] -6-ethylnaph
thalene

2-{3,5~Difluoro-4-{4-(3-butenyl)phenyl]lphenyl]-6-propylnap
hthalene

2-[3,5-Difluoro-4-{4-(3-butenyl)phenyl]phenyl]-6~butylnaph

thalene

- 277 -



2-13,5-Difluoro-4~[4~(3-butenyl)phenyl]phenyl] -6-pantylnap
hthalsne
2-[3,5-Difluorc-4-[4~ (3~-butenyl)phenyl]phenyl]-6-hexylnaph
thalene
2-13,5~Difluore~4- (4~ (3-butenyl)phenyl]phenyl] ~6-heptylnap
hthalene
2-[3,5-Difluoro-4-[4~ (3-butenyl)phenyl]lphenyl] -6-(3-buteny
l)naphthalens
(EXAMPLE 14) Synthesis of s~flﬁaz_=a-2-(trans-4-—
-propyloyolohexyl)naphthalene
3.38 g of 6-flucro-2-bromonaphthalene (syntheaized by
aonverting 6-bromo~2-naphthyle.mine t§ a diazonium salt of
tatrafluoroboric acid, and then subjecting the diazoniun galt i:c
thermal decomposition) wajs dissolved in 30 zﬁl of tetrahydrofuran
{THF) , and then coocled to a temperature of -40°C under a nitrogen
atmosphere. To the raict;.:'i.ﬁr.z solutién was theh added drepwise 10
ml of n-butyl lithium (1.5 M hexane scolution) in 5 minutes. The
reaction mixture was then further stirred. The reaction solution
was then returned to room temperature. To the reaction solution
was then added dropwise a solution of 2.20 g of 4~
propyleyclehaxanone in 10 ml of "IHE‘ in 5 minutes. The reaction
mixture was then stirred for 1 hour. To the reaction solution

ware then added water and a small amcunt of diluted hydrochloric
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acid. The reaction solution was extracted with 50 ml of toluene,
washaed with water and then with saturated brine, and then
dehydrated and dried over anhydrous sodium sulfate. To the
residue was then added 300 mg of p-toluenesulfonic acid
monohydrate. The reaction mixtura was then heated under reflux
while the azectzopicallg digtilled water was being driven out of
thae system for 2 houzs. The reaction solution was a;lowed to cool,
washed sequentially with water, saturated aqueocus sclutien of
sodium bicarbonate, water and s#tﬁrated brina, and then
dehydrated and dried over anhydz:;us sodium sulfate. The sclvent
was distilled off to cb'l_:aih a crude crystal which was then puzified
through silica gel cclumn.chromatagzaphy iht#ane) to ocbtain 2.1
g of é~flucz:o-—2- ié-propy;cy'clahexenyl). ﬁaphthalane in the form of
white crystal. The total amount of 6-fluoro-2-(4-
propylcyclohexenyl) naphthalene was dissolved in 20 ml of ethyl
acatate. Teo the solutich wag then added 200 mg of 5% palladium
carbon. The reaction mixture was then stirzed at a hydrogen
prassure of 4 atm for 5 hours. The catalyst was then removed by
filtration through Caelita. The solvent was than distilled off
to obtain 2.1 g of 6~flucro-2~ (4~prcpylcyclohekyl) naphthalene in
the form of crude product (cis/trans mixture), The crude product
was thaen dissolvad in 20 ml of N,N~dimethylformamide (DMF). To
the reactionmixture was then added 400 mg of potagsium t-butoxida.

The reaction mixture was then stirred at a tamperature 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 hydrochloric acid to become weakly acidic. The resulting
hexane phase was then separated. The resulting agqueous 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 gi;ica gel ceolumn chromatography (hexzane), and then
recrystallized twice from ethanol to obtain 0.75 g of 6~
fluore-2- (trans-4-propylcyclohexyl) naphthalene in the form of

white crystal.

(EXAMPLE 15) S8ynthesis of 5,6-difluoro-2-{trans—-4-
pentylecyclohexyl) 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 &é-fluorc-2-
bromonaphthalene and 4-pentylcyclohexanone was used instead of
4-propyleyclohexanone to obtain 5,6-difluoro~2-{trans-4-
pentylceycleohexyl)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-methoxymethylcyclchexyl)naphthalene
5,6~Difluoro-2~ (trans~4~-propyleyclohexyl) naphthalene
5,6-Difluoro-2~ (trans-4-heptylcyclohexyl)naphthalene
5,6,7-Trifluore-2-~ (trans-4-propylcyclohexyl) naphthalene
5,86,7-Trifluoro~2~{trans-4-pentylcyclohexyl)naphthalene
S,G,T—Ififluoro—2~(trans~4~heptylcyclohexyl}naphthalene
6-Fluoro—-2-{trans-4'-ethylbicyclohexane-trans-4-
yl)naphthalene
6—Flucro~2~(trans—4’—ﬁropylbicyclohexane—trans—4—
vl)naphthalene
6-Fluoro~-2-{trans-4'~butylbicyclochexane~-trans-4-~
v1l)naphthalene
6-Fluoro-2- (trans—~4'-pentylbicyclchexane-trans-4-
vl)naphthalene
5,6-Difluero-2-(trans-4'-ethylbicyclohexane-trans—-4-
yl)naphthalene
5,6-Difluocro-2- (trans—-4'-propylbicyclchexane~trans-4-
vl)naphthalene
5,6-Difluocro-2-{trans—-4'-butylbicyclohexane~trans—-4-
vllnaphthalene
5,6-Difluoro-2-(trans-4'~pentylbicyclohexane-trans—4-

yl)lnaphthalene
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5,6,7-Trifluoro-2-(trans-4'-ethylbicyclohexane-trans-4-
vi)naphthalene
5,6,7-Triflucro-2-(trans-4'-propylbicyclohexane~trans-4-
vl}naphthalene
5,6,7-Trifluoro-2-(trans~-4'-butylbicyclohexane-trans-4-
vlinaphthalene
5,6,7-Trifluorc-2~{trans-4'-pentylbicyclohexane-trans—4-
yl)naphthalene
4,5,6,7-Tetrafluorc-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-
vl)naphthalene
4,5,6,7-Tetrafluoro-2~(trans—4'-pentylbicyclohexane~trans-
4-vl)naphthalene
6-Fluore-2—{trans-4-[2- {trans~-4~-
ethyloyclohexyl)ethyl]cyclohexyllnaphthalene
6-Fluoro-2~[trans-4-{2-(trans—-4-
propylceyclohexyl)ethyl]lcyclohexyl]naphthalene
6-Fluoro~2~[trans—-4-[2~{trans-4-
butyleyclohexyl)ethyl]eyclohexyl]lnaphthalene
6-Fluoroc-2-[trans-4-[2~{trans—-4-

pentylcyclohexyl)ethyllcecyclohexyilnaphthalene
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5,6-Difluoro~2~{trans~4~[2~ {trans—-4-
ethylcyclohexyl) ethyl]cyclohexyli]lnaphthalene
5,6-Difluoro-2-{trans~4-[2-{trans-4-
propyleyclohexyl)ethyl]eyclohexyl]lnaphthalene
5,6-Difluoro-2-[trans~4-[2~ (trans—4~
butyleyclohexyl)ethyl]lcyclohexyl]lnaphthalene
5,6~-Difluoro-2~{trans-4-[2~(trans—-4-
pentylcyclohexyl)ethyllcyclohexyl]lnaphthalene
5,6,7-Trifluoro~-2~{trans~4-[{2-{trans—4-
ethyloyclohexyl)ethyl]lcyclohexyllnaphthalene
5,6,7-Trifluoro~-2~[trans-4~-[2-{trans~4-
propyleyeclohexyl)ethyl]cyclohexyllnaphthalene
5,8, 7-Trifluoro~2~[trans—-4~{2- (trans—4-
butylcyclohexyl)ethyl]loyclohexyllnaphthalene
5,6,7-Trifluoro~2-{trans-4-[2- {(trans—4-

pentylcyclohexyl)ethyl]eyclohexyl]lnaphthalene

{(EXAMPLE 16} Synthesis of 5,6-diflucro-2-[2-(trans—4-
propyloyclohexyl)ethyl]lnaphthalene

The procedure of Example 14 was followed except that
5,6-difluoro~-2~-bromonaphthalene was used instead of 6-fluoro-
Z2-bromonaphthalene, 4~propyleyclohexaneethanal 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-propyleyclohexyl)ethylnaphthalene.

The following compounds were prepared in the same manner
as mentioned above.
5,6~-Difluoro~2-[{2-{trans-4~
pentylcecyclohexyl)ethyllnaphthalene
5,6-Diflucro-2-[2-({trans~4-
heptyleyclohexyl)ethyl]naphthalene
6-Fluoro-2-[2~(trans-4~propylcyclohexyl)ethyl]lnaphthalene
6-Fluoro-2-[2~ (trans-4-pentylcyclohexyl) ethyl]naphthalene
6~-Fluoro~-2~[2~ (trans-4-heptylcyclohexyl)ethyllnaphthalene
5,6,7-Trifiluoro~-2~[2~{trans-4-
propylcyclohexyl)ethyllnaphthalene
5,6,7-Triflucro~2~[2~{trans—-4-
pentylceyclohexyl)ethyllnaphthalene
5,6,7-Triflucro~-2-[2-(trans~-4~
heptylceyclohexyl)ethyllnaphthalene
&6-Fluoro-2-[2-{trans-4'~ethylbicyclohexane—-trans—4-
yl)ethyllnaphthalene
6~-Fluoro-2-[2~(trans—-4'-propylbicyclohexana~trans—~4-
yl}ethyl]lnaphthalene
6~Fluoro-2-[2-(trans-4'-butylbicyclohexane-trans~4-
vl)ethyl]lnaphthalene

6~-Fluoxc~-2-[2~{trans-4'-pentylbicyclohexane~trans~4-
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vi)ethylinaphthalene

5,6-Difluoro-2-[2-(trans~4'-ethylbicyclohexane-trans-4-
vl)ethyl]lnaphthalene

5,6~Difluoro-2-[2~(trans-4'-propyvlbicyclohexane~-trans—~4-
yi}ethyl]lnaphthalene

5,6-Difluoro-2-[2- (trans-4'-butylbicyclohexane~trans—4-
yl}ethyllnaphthalene

5,6~Difluoro-2-[2~ (trans-4'-pentylbicyclohexane-trans-4-
yi)ethyllnaphthalene

5,6,7-Trifluoro-2-[2~ (trans-4'-ethylbicyclohexane-trans—~4-
yl)ethyllnaphthalene

5,6,7-Trifluoro-2~[2-(trans-4'-propylbicyclohexane~trans—4-~
yl)ethyl]lnaphthalene{!l —5)

5,6,7~Trifluoro~2—{2-(trans~4‘—butylbicycloheiane~trans—4~
yl)ethyl]lnaphthalene

5,6,7-Trifluoro-2-{2~ (trans~4'-pentylbicyclohexane-trans—4-
yvl)ethyl]lnaphthalene

6~Fluorc-2-[2~[4~{(trans-4~
propylcyclohexyl)phenyl]ethyl]lnaphthalene

6~-Fluoro-2-[2~-[4-{trans—-4-
pentylcyclochexyl)phenyl]ethyllnaphthalene

5,6-Difluoro-2-~[2-[4- (trans~4-
propylcyclohexyl)phenyllethyl]lnaphthalene

5,6-Difluocro-2-{2-{4~{trans—4-
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pentylcyclohaxyl) phenylijethyl]lnaphthalens
5,8,7-Trifluoro-2-{2~{4~(trans~-4~-
propylcycloﬁaxyl)phenyl}ethyl}naphthalene
5,6,7-Trifluoro~2~{2~[4- {(trans-4-
pentylceyclohexyl) phenyl] athyl]lnaphthalene
G—Fluorc~2—[2~[2~6—difluoro;4—{trans~4~
propyleyclohexyl) phenyl]ethyl]naphthalene
§-Fluoro=2-[2-[2-6-difluoro-4- (trans-4-
pantylcyclchaxyl)phenyl}ethyl]n;phthalane
5, 6-Difluoro-2-[2~[2-6-difluoro-4~ (trans-4~
propylayclohexyl) phenyl]ethyl]naphthalene
5,6-Diflunoro=-2-[2- ;z-s;difluoxo-:;» (trans-4-
pentylcyclchexyl)phanyl}athyl]naphthalane
5,6,7-Trifluoro-2~[{2- [2 Gvdifluorn f={trang~4-
pzapylcyclohaxyl)phenyl]ethyl}naphthalane
'5,6,7-Trifluoro-2-[2-[2-6-diflucro-4- (trans-4-

pentylcycl¢haxyl)phenyljethyl}napﬁthalene

{EXAMPLE 17) Synthesis of 5,6-~diflucre-2~(trans-4'-
vinylbicyelchexane~-trans-4-yl)naphthalans

The procedure of Example 14 wis followed except that
§,6-difluoro~2-bromonaphthalene was used instead of &-fluoro-~
2~bromonaphthalene and bicyclohexane~4,4'~
dionemoncathylensacetal was used instaead of 4-

propyleyclohexanone. The foregoing procedure was followed by
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deacetalation with formic acid to obtain trans-4'~(5,6~
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,was 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 watexr. The resulting hexane phase was
then concentrated to obtain a crude product. The crude product
was then dissclved in ethanol. To the solution was then added
an ethanol solution of potassium hydroxide. The reactionmixture
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 reactedwith a Wittig reagent prepared
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£rom methoxymethyltriphenylphosphonium icdide and potassium
t-butoxide to cbtain 5,86-difluczo-2-{trang-4'~
vinylbicyclohexana-trans—4-yl)naphthalaene.
The following compounds were prepared in the same manner
as menticned abova,
5,8-Diflucro-2-[trans-4'~{3-butenyl)bicynlschexana-trans~4~
yl]lnaphthalene |
S~Fluo:a—2-(tran=-4'—vinylhicfciohaxana~t:ans-4~
yl)naphthalene | -. |
6~Fluoro~2~{txans-4{;(BFbutanyixbicyclchaxané-tzans—d-
-yllnaphthalens |
S,S,T-Tritluuxa—z—(trané~4‘uvinylbigyclohexana—trans-4-
vl)lnaphthalene
5,6,7—Trif1uorp—2—[trans~4'-(3¥butanyl)bicyclahnxane-trans~
4-yllnaphthalene
4,5,6,7-Tetrafluorec-2~ (trans~4'~vinylbicyclohexane-trans-4~
yil)naphthalene
4,5,6,7-T-trafluozc-é—[trans~4'n{B-hutanyl)bicyclohexane-
transﬂd-yi}naphthalene
6-Fluoxo-2~ (trans—-4-vinylayclohexyl) naphthalana
5-Fluozc—2-£tzans-4—(B—butanyi)cyclohexyl]naphthalane
5,6-Difluoro~2-(trans~-4d~vinyleyelohexyl) naphthalene
5,5—Difluara~2-[trnns-4—(3-butany1}cyclohexyl}naphthalane.

5,6,7-Trifluoro-2-(trans~4-vinylcyclohexyl) naphthalena

~ 288 -~



5,6,7-Trifluoro-2-[trans—4- {3~

butanyl) gyclchexyl]lnaphthalene
(EXAMPLE 18) Synthesiz of 5, 6-diflucre-2~[4-{trang-4~
propylecyclohexyl)phenylinaphthalene

To a TEF sclution of an organic lithium raagent preparad
from 5,6~-difluoro-2~bromonaphthalene wersa added dropwise 4-
lodo-l-{trans-4-propyleyclchexyl)banzane and a THEF golution of
tetrakig({triphenylphosphina)palladivm (0) in the catalytic
amount, The reacticnnmixture was.ﬁan stirred at room temparatura
for 3 hours. To the zeaction ;iiture ware then added watar and
-toluane to terminate thé faaétion. To the reaction solution was
than added dilutad hyd:éﬁhlqric acid unt;l gha agquevus phaze
bocama weakly aéidic;}”fhé raacﬁiam éaiuﬁicn'Qas than axtractad
with toluene. The maiaxiél thus ex&racted and the oréa.n.ic phase
ware togethar washaed wiiﬁ-water a#d.tﬁeniwitﬁ saturated brina,
and then driaed over anhy&xaua sb#iﬁm‘sulfaté. fhe golvent was
distilled off under zaduced.presgu#a.to oht#in an oily matter.
The cily mattar was pﬁrifiad through ailica.gel column
chromatography (hexana), a;;'zd than récxj'stallizsd from athanel to
obtain 5,6~-difluoro-2-[4~(trang-4-
propyleyclohexyl) phenyllnaphthalens in the form of whitae
crystal. : | |

The following compounds vera prepared in the sams mannar

as mantioned above.
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5,6-Difluocro-2-[4-{trans~4~
ethylcyclohexyl)phenyl]lnaphthalene
5,6-Diflucoro~2-[4-{trans-4~
butylcoycelohexyl)phenyl]lnaphthalene
5,6-Difluoro~-2-[{4-({trans-4-
pentylcyclohexyl)phenyl]lnaphthalene
5,6~Difluoro-2~[4~{trans—-4-~
vinylcyeclohexyl)phenyllnaphthalene
6~Fluoro-2-[4- (trans—-4-ethylcyclohexyl) phenyl]lnaphthalene
6~-Fluoro~2-[4-{trans~4-propyleyclchexyl)phenyl]lnaphthalene
6-Fluoro-2-[4-{trans-4-butylcyclohexyl)phenyllinaphthalene
6~Fluoro-2-[4-(trans-4-pentylcyclohexyl)phenyllnaphthalene
6-Fluoro—-2-[4-(trans-4-vinylcyclohexyl) phenyllnaphthalene
5,6, 7-Trifluoro-2~[4~(trans-~4-
ethyloyclohexyl)phenyl]lnaphthalene
5,6,7-Trifluoro~2~[4~{trans—-4-
propyleyceclohexyl)phenvllnaphthalene
5,6, 7-Trifluoro-2-[4-(trans—-4-
butyleyclohexyl)phenyllnaphthalene
5,6, 7-Trifluocro-2-{4~{trans-4-
pentylcyclohexyl) phenyl]lnaphthalene
5,6,7-Trifluoro-2-[4~(trans—-4-
vinylcyclohexyl)phenyllnaphthalene

4,5,6,7-Tetrafluoro~2~{4-(trans-4-
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ethylcyclochexyl)phenyl]lnaphthalene
4,5,6,7-Tetrafluoro-2~-{4~ (trang~4~
propylcyclchexyl)phenyllinaphthalene
4,5,6,7-Tetrafliuoro-2-~{4~ (trans—-4-~
butylcyclohexyl)phenyl]lnaphthalene
4,5,6,7-Tetrafluoro~2~[4~{trans-4-
pentylcyclohexyl)phenyl]lnaphthalene
4,5,6,7Tetrafluoro-2~[4~ (trans-4~
vinyleyclohexyl)phenyllnaphthalene
6-Fluoro-2-{2,6~difluoro~4~- {(trans-4-
ethylcyclohexyl)phenyllnaphthalene
6~-Fluoro-2-{2,6~difluocro-4~ {trans—4-
propylceyclohexyl)phenyl]lnaphthalene
6-Fluoro-2~[2, 6-difluoro~4- (trans—-4-
butylcyclohexyl)phenyl]naphthalene
6~Fluoro~-2-[2,6~difluorc~4- (trans-4-
pentylcyclohexyl)phenyllnaphthalene
6-Fluoro-2~[2,6~-difluocro—-4~{trans—-4—
vinylceyclohexyl)phenyllnaphthalene
5,6-Difluoro~2-{2,6~difluoro~4-{trans—-4-
ethyleyclohexyl)phenyllnaphthalene
5,6-Difluoro~2~[2,6~-difluoro~4-{trans—-4-
propylcyclohexyl) phenyl]lnaphthalene

5,6-Difluoro-2~[2,6-difluocro~4~ (trans-4-
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butyleyclohexyl)phenyl]lnaphthalene
5,6-Difluoro-2-{2,6-difluoro-4-{trans-4-~-
pentyloyclohexyl)phenyl]lnaphthalene
5,6-Difluoro-2-{2,6-difluoro-4~{trans-4-~
vinyleyclohexyl)phenyl]naphthalene
5,6,7-Trifluoro-2-[2,6~difluoro-4-(trans—4-
ethyleyclohexyl)phenyllnaphthalene
5,6,7-Trifluoro-2-~[2,6-difluoro~4-{trans—4-~
propyleyelohexyl)phenyllnaphthalene
5,6,7-Trifluocre-2-{2,é~difluoro-4-{trans—4-
butyleyclohexyl)phenyllnaphthalene
5,6,7-Trifluoro~2-[2,6~difluocro-4~{trang—~4-
paentyleyclohexyl) phenyvl]lnaphthalene
5,6,7-Triflucro-2~[2,6-difluoro~4~(trans-4~
vinyleyclohexyl)phenyllnaphthalene
4,5,6,7-Tetrafluore-2-[2, 6-difluoroc-4-(trans—~4-
ethyleyeclohexyl)phenyllnaphthalene
4,5,6,7-Tetrafluoro-2~-{2,6~difluoro-4-{trans—4-
propyloeyclohexyl) phenyl]lnaphthalene
4,5,6,7-Tetrafluoro-2-{2, 6~difluoro-4-{transg~4~
butyleyclchexyl) phenyl]lnaphthalene
4,5,6,7-Tetrafluoro-2-[2,6~difluoro~4~{trang~4~
pentyleyclohexyl)phenyllinaphthalene

4,5,6,7-Tetrafluoro-2-{2,6~diflucro-4-{trans—-4-~
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vinyleyclohexyl) phenyllnaphthalene
5,6~Diflucre~2~[2~-fluoro~4d~ (trang~4~
ethyleyelohexyl) phenyl]lnaphthalens
B5,6~Diflucre~2~[{2~fluoro~4~{trans—4~
prcpylcyclohaxyl}phenyi}naphthalene
5,6-Difluoro-2~{2~flucre~4~ {trana—4-
butylcyclehexyl)phenyl]naphthalens
5,G-Difluora-z-{Z—figg:o—4~(tran5*4—

pantylcyclohaﬁyl) phanylinaphthalene

- (EXAMPLE 18) 3ynthaais_o£'1—flumra—z-tziflugramathoxyus~
(tzans-4~propyloyclohexyl) naphthalene '

1.5 g of sodiunm hydride was suspended in 5 ml of
teotrahydrofuran (THF) under cosling by an ice-watar bath. To the
suspension was then adﬁgd dropwise 40 nl TEF solution of 10.0 g
of 1-fluaxa~s-(trans~4~propylcy=lohexyl)naphthalana-2~cl
(cbtained by xeacting a Grignard reagent preparsd from 6~
.broma-z—methoxynaﬁhthalﬁna and magnesium with 4~
propyleoyclohexancone, subjécting the prgduct to dehydration in the
Presence of an acid te obtain a naphthyleyclcochexene derivative,
subjesating the naphthylcyclohexene derivative to catalytic
reduction, treating the matarial with a strongly basic potasaium
t~butoxide in DMF so that the cyclohexane ring was isomerized to

trans form, subjecting the material to demethylation with
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hydrobromic acid, and then fluorinating the material with N-
fluoreo~S~triflueromathoxypyridinium-2~gulfonate} . After
savaral houra of stirring, to the reaction solution was then added
dropwise 30 ml of a THF solution of 7.4 g of S-ethyl
lchlaradithiocarbonata . After ] hour of stirring, to the reaction
solution was then added 20 ml of water to terminate the reaction.
Te tha reaction solution was then added 50 ml of athyl acetate.
The organic phase was further washed twice with 20 ml of watar,
and then dehydrated and dried &rar anhydrous sodium sulfate.
Subsaquently, the solvent was distilled off under reduced
preasurs to obtain 12.9- g of S-—athyl-@-—l-fiuoro—ﬁ«{tra.ns-d-—
prapylcyclohaxyl)na;:hl‘t;-ﬁ;alenh-z—yl-dithiccarbonata. 12.0 g of
‘S-athyl-O~1-fluoro=-6~ (trans—d—prepylcyclshele) naphthalene~2~
vl dithiocarbonates thus obf.aine.d wéxs dissolved in 48 nl of
dichloromethane, and then iddéd dropwise to 1 liter
dichloromethane solution of 300 g of hydrcgén fluorida-melamine
complex and 1,S'dibro:no-S,S-dimathylhyda.ntoin which had been
cooled to a temperature of 0 °c. After 30 minutes of stirring,
to the reaction sclution was then added 200 ml ef watar to terminate
tha re=sction. %The rasulﬁinq organic phase was washed twice with
200 ml of water, and then dehydrated and dried over anhydzrous
sodium sulfate. The solvent wasz then distilled off . The residue
waz then purified thiougiﬁ g8ilica gel column chromatography

{developing solvent: hexane). Tha total amount of the purifiaed
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product was then dissolved in 50 ml of THF. To the golution was
then added dropwise 43 ml of a 1.6 M hexane solution of butyl
lithium at a temperature of -78 °C. After the termination of
dropwise addition, the reaction mixture was then stirred for 10
minutea, To the reaction mixture was then added 10 ml of water,
The reaction mixture was then raturned to room temparature. To
the reaction mixture was then added 20 ml of watexr. The resulting
organicsphase was washed twice with 20 ml of water, and then

dehydrated and driad over amhydro:us sodium sulfate. The product

was purified through silica gel column shromatography

- {thexane/ethyl acetate = §/1) , and then recrystallized from

ethancl to cobtain 7.1 g of 5-fluero~5-triflucremethoxy-2-

(trans—4-—pz:opylcyclohexyi).naphthalene .

(EXAMPLE 20) Synthaesis of 1,3-difluore~2-tziflnoromethoxy~6-
{trans-4-propylcyel ohexy.'l )naphthalene

The pzocednxah of .E.xamjale 13 was followad except that
1,3~difluocro~-6- (trans—d;p:opylcyclohexyl) nnpﬁthalane*—Z—-ol
{obtained by reacting a 'Grignazd' reagent preparad from 1,3~
difluoro—E-brmo—2~ms&oxﬁaph&alena with 4-propyl
cyciohexanona, subjecting the prcduc:ﬁ to dehydration in the
pregenca of an acid to obtain a naphthyleyelchexane derivative,
subjecting the naphthylcyclohaexene derivative to eatalytic

reduction, treating the material with a strongly basic potassium
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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 1l-fluoro-6-{trans-4-
propylcyclohexyl)naphthalene-2~0l to produce S-ethyl-0O-1,3-
difluoro-é-(trans-4-propylecyclohexyl)naphthalene-2-yl
dithiocarbonate. The product was then similarly
trifluoromethoxylated to obtain 5,7-difluoro~6-
trifluorpmethoxy-~2- (trans-4~propyleyclohexyl) naphthalene.
The following compounds were prepared in the same manner
as in Example 19 or 20.
2-Trifluoromethoxy-6- (trans-4-propylcyclohexyl)naphthalene
2~Trifluoromethoxy—6—{trans~4-butylcyclohexy}naphthélene
2-Trifluoromethoxy-6- (trans-4-pentylceyclohexyl) naphthalene
1-Flucro-2-trifluoromethoxy-6- (trans-4-
butylcyclohexyl) naphthalene
l-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-~
rentylcyclohexyl)naphthalene
trans-4'-Ethyl-trans-4-(2-trifluoromethoxynaphthalene-2-
yl}bicyclohexane

trans~4'-Propyl-trans-4-(2-trifluoromethoxynaphthalene~2-



vl)bicyclohexane

trans-4'-Pentyl~trans-4-(2~-trifluoromethoxynaphthalene-2~

yl)kicyeclohexane
trans~4'~Ethyl-trans-4-{1l-Fluoro-2~-
triflucoromethoxynaphthalene~2~yl)bicyclohexane
trans-4'-Propyl-trans-4-{i-Fluoro-2-
trifluorcmethoxynaphthalene-2-yl}bicyclchexane
trans—4 ~-Pantyl-trans-4~ (1~-Fluoro-2~
trifluoromethoxynaphthalene-2~yl)bicyclohexane
trans-4'-Ethyl-~trang~4- (1, 3-difluoro-2~
trifluoromethoxynaphthalene~2-yl)bicyclohexane
trans—-4'-Propyl-trans-4-(1,3-difluoro-2-
trifluoromethoxynaphthalene~2-yl)bicyclohexane
trans—-4'-Pentyl~-trans—-4-{1,3~-difluoro-2-
triflucromethoxynaphthalene-2~yl)bicyclohexane
trans—-4'~-Ethyl-trans-4-(1,3,8~trifluorc-2~
trifluoromethexynaphthalene-2-yl}bicyclohexane
trans-4'-Propyl-trans-4-~(1,3,8~trifluorc-2-
triflucromethoxynaphthalene~2-yl)bicyclohexane
trans-4'-Pentyl-trans-4-(1,3,8~trifluoro~2-
trifluoromethoxynaphthalene~2~yl)bicyclohexane
2-Trifluoromethoxy—~6~-[4-[2-(trans-4-
propylceyclohexyl)ethyllcyclohexyllnaphthalene

2-Trifluoromethoxy-6-[4~[2~(trans~4-
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pentylcyclohexyl)ethyl] cyclohexyllnaphthalene
1~Fluoro~2-trifluoromethoxy-6~[4~[2- {trans~4-
propylevclohexyl)ethylleyclohexyl]lnaphthalene
1-Fluoro—-2-trifluoromethoxy-6~{4-[2~(trans-4-
pentyleyclohexyl)ethyl]leyclohexyl]lnaphthalene
1,3-Difluoro-2~triflucromethoxy-6-[4-[2~ (trans-4~-
propyleyclohexyl)ethylleyclohexyllnaphthalene
1,3~-Difluoro~2~trifluoromethoxy~6-[4-[2- (trans-4~

pentyleyclohexyl)ethyl]lcyclohexyllnaphthalene

{(EXAMPLE 21) Synthesis of 1-fluoro-2-trifluoromethoxy-6-[2-
{trans~4-propylceyclohexyl)ethyl]lnaphthalene

The procedure of Example 20 was followed except that
i-fluoro-6-bromo-2-methoxynapthalene was used instead of 1,3~
difluoro-6-bromo-2~methoxynaphthalene, 4-propylcyclohexane
ethanal was used instead of 4-propyleyclohexanone and
isomerization with potassium t-butoxide was not effected to
obtain l-fluoro-2-trifluoromethoxy-6-[2-(trans-4-propyl
cyclohexyl)ethyllnaphthalene.

The following compounds were prepared in the same manner
as mentiocned above.
2-Trifiluoromethoxy~6-[2~{trans—-4-
propylceyclohexyl)ethylinaphthalene

2-Trifiuoromethoxy-6~-{2~{trans—-4-
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pentyleyclohexyl)ethyl]lnaphthalene
1-Fluoro—-2-trifluoromethoxy~6~[2~{trans-4~-
pentyleyclohexyl)ethyl]lnaphthalene
1,3-Difluocro-2-trifluocromethoxy-6~{2- (trans—4-
propyleyelohexyl)ethyllnaphthalene
1,3-Difluoro-2-trifiuoromethoxy~6-[2~(trang-4-
pentyleyclohexyl)ethyllnaphthalene

Trans—44 ~-propyl-trans-4-[2- {2~trifluoromethoxynaphthalene-6—
yvl)ethyllbicyclohexane

Trans~4’ -pentyl~trans-4-[2-{(2-trifluoromethoxynaphthalene-6-~
vl)ethyllbicyclohexane

Trans-4’ -propyl-trans~4-[2-{1-fluoro-2-
trifluoromethoxynaphthalene~6~yl)ethyllbicyclohexane
Trans-4’ -pentyl-trans~4-[2- (1-fluoro-2~
trifluorcmethoxynaphthalene~6-yl)ethyl]lbicyclohexane
Trans~4’ -propyl-trans—-4-[2~(1,3~difluoro-2-~
trifluoromethoxynaphthalene~-6-yl)ethyllbicyclohexane
Trans-4' -pentyl-trans-4-[{2-(1,3~diflucro-2~
triflucromethoxynaphthalene-6-yl)ethyllbicyclohexane
2-Triflucoromethoxy-6~[2~[4~{trans~4~
propyloyclohexyl)phenyllethyl]lnaphthalene
2-Trifluorcmethoxy~6-~[2~[4~(trans~4-
pentyloyclohexyl) phenyl]ethyllnaphthalene

1-Fluoro-2~trifluoromethoxy-6-[{2~[4~(trans-4-
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propyleyclohexyl) phenyl]ethyllnaphthalene
l-Fluoro-2-trifluoromethoxy-6~[2-[4~ (trans-4-
pentylcyclchexyl)phenyl]lethyl]lnaphthalene
2-Trifluoromethoxy—-6-[2~{3,5~difluoro-4-(trans-4~
propyleyclohexyl)phenyl]lethyllnaphthalene
2-Trifluoromethoxy-6-[2~[3,5~diflucro~4- {(trans—-4-
pentyleyclohexyl)phenyllethyl]lnaphthalene
1-Fluore-2-trifluoromethoxy~6-{2~[3,5-difluoro-4~ (trans-4-
propyleyclohexyl)phenyllethyllnaphthalene
1-Fluoro-2-trifluoromethoxy~6~[2-[3,5-difluocro~4~ (trans-4-

pentylcoyclohexyl)phenyllethyl]lnaphthalene

(EXAMPLE 22) Synthesis of 1-fluoro-2-trifluoromethoxy-6-
{trans-4'-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'~-{l-fluoreo-2~
trifluocromethoxynaphthalene-6-yl)bicyclohexane~4-~one
{obtained by reacting a Grignard reagent prepared from 1-
fluoro-6~bromo-2-trifluoromethoxynaphthalene with
bicyclohexanone-4,4'-dionemoncethyleneacetal, 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. After 1 hour of reaction, 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'-~{(1-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 1-
flucro-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-
yvi)naphthalene
2~Trifluoromethoxy-6-{trans-4'-(3~butenyl)bicyclchexanas-
trans—4-yllnaphthalene
1-Fluoro-2-trifluoromethoxy~6~[trans-4'- (3~
butenyl)bicyclohexane~trans-4-yl]lnaphthalene
1,3-Difdlvoro-2-triflucromethoxy-6- (trans—4'~
vinylbicyclohexane~trans—4-yl)naphthalene
1,3-Difluoro-2-trifluoromethoxy-6~[trans-4'~ (3~
butenyl)bicyclohexane~trans-4-yl]lnaphthalene
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-yllnaphthalene
2-Trifluoromethoxy-6- (trans—4~vinylcyclohexyl)naphthalene
2~-Trifluoromethoxy-6-{trans-4- (3~
butenyl)cyclohexyl]naphthalene
1-Fluorco-2-trifluoromethoxy-6- (trans-4-
vinylcyclohexyl) naphthalene
1-Fluoro-2-trifluoromethoxy-6-[trans—~4~ (3~
butenyl)cyclohexyl]lnaphthalene
1,3-Difluoro~-2-trifluoromethoxy-6- (trans-4-

vinylcyclohexyl)naphthalene
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1,3-Diflucro-2-triflucromethoxy~6-[trans-4- {3~

butanyl)cyclohexylinaphthalaens

(EXAMPLE 23) Synthesis of l-fluoro-2-triflucromethoxy-6- (4~
propylphenyl) naphthalane

3.4 g of 4-propylphenylboric acid (obtained by reacting
a Grignard reagent prepared from l-bromo-4-preopylbenzene with
trimethyl bozate, and thea subjecting the product to hydrolyais
with hydrochloric acid) and 25.5. g of 6~bromo-2-naphthol were
dissolved in a mixture of 92 ml of toluene, 45 ml of ethanol and
-92 ml af water. To the solﬁtian wera than added 25.5 ¢ of potassium
carbonateandl.3gof tetiakis (triphenyl phoaphina)palladium (0).
The reaction mixture wes then stirred at & temperature of 75 °C
for 7 houra. To the reaction solution were then added water and
toluana. To the reaction solution was than added diluted
hydrochlorie acid until the aqueous phase became weakly acidic.
The zeaction sclution was then extracted with toluana. The.
material thus extracted and the créaﬁic phase were together washad
with water and then with saturated brine, a;hd then driad over
anhydrous sodium gulfate. The solvent was then distillaed off
under reduced pressure to obtain 41.4 g of 6-—(.4-
propylphenyl) naphthalaene-2-0l. 12.7 g of 6-(4-
Propylphenyl)naphthalana~-2-al was then diiusolved in 50 ml of

dichlorcmethana. To the solution was then added 13.1 g of N~
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fluore-5-triflucrcmathoxypyridinium-2-sulfonats. Ths
roactionmixture was then stirred at room temperature for 18 hours.
The rsaction mixture was postthaated in the same manner as
menticned above to obtain an oily matter which was then purified
through zilica gal column chrematography (hexane/athyl acatate
= 8/1) to obtain 10 g of l-fluoro-&6- (4~

propylphanyl) naphthalenae-2~0l. The product was converted to
3-ethyl dithiocarbonate which was then trifluoromethoxylated in
the same manner as in Example 1—£o.abtain 2.3 g of the titled

l—fluoro—z-triflucromethaxy-6~{d*pzopylphanyl)naphthalane.

{(EXAMPLE 24) .Syntha;is.of 1,3=difluoro-2~triflucromethoxy~6~
{4~propylphenyl)naphthalane |

7.3 g of 4-propylphenylboric acid ahd il gof 1,3~
difluarq~2—trifluorcmeihégynaphthalsne—G—yl“
trifluorcmethanesulfonate (ohtainaa by triflating 1,3F
diflucro—Z-trifluoromathoxynaphthalaﬁg-6—01 with
trifluoromethaneaulfonic'anhydride) ware dissolved in 50 ml of
DMF. To thae sclution was then addad 0.4 g of
tetrakis (triphenylphosphine)palladium (0). The reacktien
mixture was stirred at a temperature of 85 °C for 8 hours. To
the reaction solution were then added water and toluena. The
resulting aquecus phase was then extracted with toluene. The

matsrialthusaxtractadéndthaorgnnicphasewnretngatharwashed
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with water and then with saturated brins, and then dried over
anhydrous sodium sulfata. The sclvant was than distilled off
undaer reduced prassure to obtain an oily matter. The oily matter
thus obtained was purified through silica gel column'
chromatography (hexang/sthyl acetate = 8/1), and then
recrystallized from ethancl to obtain 6.3 g of 1,3-difluoro~
2*tri£luozcmathoxy—6~(4-propylphanyl§naphthalene in crystal
form.

{(EXAMELE 25) Synthesis of 1-£l§ﬂroéz*trifluoromethoxy~5-(2-
fluoro-4—propylphany1)nuphthaléﬁa

The procedure of Example 23 was followed except that
2~flucro~4-propylphenylboric acid waz used instead of 4~
propylphenylborica aci& te ohtain 1;f1uczm—2~trif1uaramathcxy—
G-(2~£luaxo~4—propylphanyl)napﬁthxiene,
The following c:ﬁpouhds ware -'prapa:zsd in the same manner

as in Example 23, 24 or 25. N

2-Triflucremethoxy~6~ {4-propylphenyl) naphthalens

2=-Trifluoromethoxy-6-{4~-pantylphenyl)naphthalene

2~Tzifluo:omathoxy~5-(4~ha§tylphényl)naphﬁﬁalane

1-Flucro-2—trifluarameﬁhaxy—5-{4-pentylphagyl)naphthalane

1~Fluoro~2~trifluoromethaxy—6~{4¥hepty1phehyl}naphthalane

1—Flumro—z-txifluoramethéxy*S~[4~(3~
butanyl)phenyl]lnaphthalena

1,3-Diflucro-2~triflucromathoxy-6~ {4~
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pentylphanyl) naphthalene
1,3-Difluoro-2-trifluorcmethoxy~6-~ {4~
heptylphenyl)naphthalene
1,3-Difluore-2-trifluoromethoxy~6-~-{4- {3~
butenyl}phenylinaphthalene
1,3,8-Trifluorc-2~trifluoromethoxy-6- (4-
pentylphenyl)naphthalene
1,32,8-Rrifluoro~-2-triflucromethoxy-6~ (4~
heptylphenyl)naphthalene
1,3,8-Trifluoro~2~trifluoromethoxy-6-[{4- (3~
butenyl)phenyl]lnaphthalene
2-Trifluoromethoxy-6- (2-fluoro~4-propylphenyl) naphthalene
2-Trifluoromethoxy-6-(2-fluoro~4-pentylphenyl) naphthalene
2-Trifluocromethoxy-6-(2-fluoro-4-heptylphenyl}naphthalene
2-Trifluoromethoxy-6-[2~fluorc-4- (3~
butenyl)phenyl]lnaphthalene
1-Fluorc-2-trifluoromethoxy-6~ (2-fluoro-4-
pentylphenyl)naphthalene
i-Fluoro-2-trifluoromethoxy~6-{2~fluocro~4-
heptylphenyl)naphthalene
1-Fluoro-2~trifluoromethoxy-6~[2-fluoro~4- (3~
butenyl)phenyl]lnaphthalene
2-Trifluoromethoxy-6~(2~6~diflucro-4-

propylphenyl) naphthalene
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2-Trifluoromethoxy-6- (2-6~diflucro-4-
pentylphenyl}naphthalene
2-Trifluoromethoxy-6- (2~6~difluocro-4-
heptyliphenyl)naphthalene
Z2-Trifluoromethoxy—-6-[2-6-difluorc~4- (3~
butenyl)phenyl]lnaphthalene
1-Fluoro-2-triflucromethoxy-6- {2~-6-difluoro-4-
propylphenyl)naphthalene
1-Fluoro~-2-trifluoromethoxy-6~(2-6-difluoro-4-
pentyiphenyl)naphthalene
1-Fluoro-2-trifluoromethoxy-6- (2-6~difluoro-4-
heptylphenyl)naphthalene
1~Fluoro-2-trifluorcmethoxy-6-~[2-6~difluoro~-4- (3~
butenyl)phenyl]lnaphthalene
1,3-Difluoro-2-trifluoromethoxy-6~(2-fluoro-4-
propylphenyl) naphthalene
1,3-Diflucro-2-trifluorcmethoxy~6- (2-fluoro-4-~
pentylphenyl)naphthalene
1,3-Difluore-2-trifluoromethoxy-6~(2-fluoro-4-
heptylphenyl) naphthalene
1,3-Difluoro-2-trifluoromethoxy-6~[2~fluoro-4-{3-
butenyl)phenyllnaphthalene
1,3-Difluoro~2~-trifluoromethoxy~6-(2,6-difluoro-4-

propylphenyl)naphthalene
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1,3-Diflucro-2-triflucromethoxy-6-{2,6~difluoro-4-
pentylphenyl) naphthalene
1,3-Difluoro~2~triflucromethoxy~6-{2,6~-difluoro-4-
heptylphenyl)naphthalene
1,3-Difluoro-2-triflucromethoxy-6-[2,6-difluoroc~4- (3~
butenyl)phenyl]lnaphthalene
2-Trifluoromethoxy~6-[4-{trans-4-
ethyleycdohexyl)phenyllnaphthalene
2-Trifluoromethoxy-6-[4~{trans-4-
propylceyclohexyl)phenyl]lnaphthalene
2-Trifluoromethoxrxy-6-[4—-{trang—4-
butyleyclohexyl)phenyl]lnaphthalens
2-Trifluoromethoxy-6-[4-{trans-4-
pentylcyclohexyl)?henyl}naphthalene
1-Fluoreo-2-trifluoromethoxy—-6~-[4- ({trans—-4~—
ethylcyclohexyl) phenyllnaphthalene
1-Fluoro-2-trifluoromethoxy-6-[4- (trans-4-
propylcyclohexyl)phenyl]naphthalene
i-Fluoro-2-triflucromethoxy-6~[4~{trans—4-
butyleycelohexyl)phenyl]lnaphthalene
1-Fluoro~-2-trifluoromethoxy—-6~{4- (trans—4-
pentylceyclohexyl)phenylinaphthalene
1,3-Difluoro-2-triflucromethoxy~6-[4- (trans—4-

ethylcoycliohexyl)phenyllnaphthalene
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1,3-Difluoro-2-trifluoromethoxy~6-[4-(trans-4-
propylecyclohexyl)phenyl]lnaphthalene
1,3-Difluoro~-2~-trifluoromethoxy-6-[4-{trans—-4-
butyleycleohexyl)phenyl]lnaphthalene
1,3-pifluoro-2~-trifluoromethoxy-6-{4~- (trans-4-~
pentylcecyeclohexyl)phenyllnaphthalene
1,3,8~-Trifluoro-2~triflucromethoxy~6~[4- (trans—4-
ethylcecycdohexyl)phenyl]naphthalene
1,3,8-Trifluoro-2~trifluocromethoxy-6-[4~{trans—-4-
propylceyclohexyl)phenyl]lnaphthalene
1,3,8-Trifluoro-2-trifluoromethoxy-6~[4~ {(trans—4~
butyleyclohexyl)phenyllnaphthalene
1,3,8-Trifluoro-2-trifluoromethoxy~6~[4~ (trans-4-
pentyloyclchexyl)phenyllnaphthalene
2-Triflucromethoxy-6~{2-filuoro—-4—~{trans-4-
ethylcyclohexyl)phenyl]inaphthalene
2-Trifluoromethoxy~6-{2-fluoro—-4—-{(trans-4-~
propyloyclochexyl) phenyllnaphthalene
2-Trifluoromethoxy~-6~[2~fluoro~4-{trans—4-
butyleyclohexyl) phenylinaphthalene
2-Trifluoromethoxy~6-[2~-fluoro-4- {(trans—-4-
pentylcyclohexyl)phenyl]lnaphthalene
l1-Fluoro~2~trifluoromethoxy-6~[2-fluoro-4~ (trans—-4-

ethyleoyclohexyl) phenylinaphthalene
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1-Fluorc-2~trifluoromethoxy-6-[2~-fluoro~4- (trans—4-
propylecyeclohexyl)phenyl]lnaphthalene
1-Fluoro-2-trifluoromethoxy-6~[2-fluoro-4~ {trans—~4-
butylcyclohexyl)phenyllnaphthalene
1-Fluoro-2~trifluoromethoxy-6-[2-fluoro-4- (trans~4-
pentyleyclohexyl)phenyllnaphthalene
1,3-Difluoro-2-trifluoromethoxy-6-[2-fluoro~4- (trans-4-
ethyleyalohexyl)phenyl]naphthalene
1,3-Diflucro-2-trifluoromethoxy~-6-[2~fluoro-4- (trans-4-
propyleyeclohexyl)phenyl]lnaphthalene
1,3-Diflucro~2~triflucromethoxy-6~[2-fluoro-4- {trans-4-
butylcyclohexyl)phenyl]naphthalene
1,3~Difluoro-2-trifluoromethoxy-6-[2~-fluocro-4~- (trans~4~
pentylceyclohexyl)phenyllnaphthalene
2-Trifluoromethoxy-6-{2,6-difluoro—-4- {trans-4-
ethylceyclohexyl)phenyl]lnaphthalene
2-Trifluoromethoxy-6-{2,6-difluoro-4-{trans-4-
propylcyclohexyl)phenyl]lnaphthalene
2-Trifluoromethoxy~6~[2, 6-diflucro—4~ (trans—-4-~
butyleyclohexyl)phenyllnaphthalene
2-Trifluoromethoxy-6-[{2, 6~difluoro~4- (trans~4-
pentylcyclohexyl)phenyl]lnaphthalene
1~Fluoro-2~trifluoromethoxy—6~[2,6-difluoro~4~(trans—4—

ethylcyclohexyl}phenyl]naphthalene
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1-Fluorc-2-trifluoromethoxy-6-[2,6~difluoro~4- (trans~-4-
propylcyclohexyl)phenyl]lnaphthalene
1-Fluoro-2-triflucromethoxy-6-[2, 6~difluoro~4-{trans-4-
butylcyclcohexyl)phenyl]naphthalene
1-Fluoro-2-trifluoromethoxy~-€6-[2, 6~difluoro~4- (trans—~4-
rentylcyclohexyl)phenyl]naphthalene
1,3-Difluoro-2-trifluoromethoxy-6-[2,6~difluoro-4-{trans-4—
ethylcyalohexyl)phenyl]lnaphthalene
1,3~-Difluoro-2-triflucromethoxy-6-[2,6-difluoro~4- (trans-4~
propylcyclohexyl)phenyl]lnaphthalene
1,3-Difluoro~2-trifluoromethoxy~6-[2,6~difluoro~4~ (trans-4-
butylcyclohexyl)pheny;}naphthalene
1,3-Difluoro-2-trifluoromethoxy-6-[2, 6~difluoro-4- (trans—4-
pentyleyclohexyl)phenyllnaphthalene
2-Trifluoromethoxy-6-[4-[2~({trans—4-
propylcyclohexyl)ethyl}phenyljnaphthalene
2-Trifluoromethoxy-6~[4-[{2~ (trans—4-
pentylcyclohexyl)ethyl]lphenyllnaphthalene
1-Flucro-2-trifluoromethoxy-6-[4~[2~ (trans-4-~
rropyleyclohexyl) ethyllphenyl]lnaphthalene
1-Fluoro-2~trifluorcmethoxy-6-[4-[2- (trans-4-
pentylcyclohexyl)ethyl]phenyl]lnaphthalene
l,3~Difluoro—2~trifluorcmethoxy—6—[4*{2—(trans—4—

propylcyclohexyl)ethyllphenyl]lnaphthalene
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1,3-Difluoro-2~-trifluoromethoxy-6-[4-[2- (trans—4-
pentylcyclohexyl)ethyllphenyllnaphthalene
2-Trifluoromethoxy-6-[2~fluoro-4-{2- (trans—-4-
propylcyclohexyl)ethyl]lphenyl]lnaphthalene
2-Trifluoromethoxy-6-[2-fluoro-4-[2~ (trans—-4-
pentylcyclohexyl)ethyl]lphenyl]lnaphthalene
1-Fluoro-2~-trifluoromethoxy-6-[2-fluoro-4-[2~{trans—4-
propyleyclohexyl)ethyllphenyl]lnaphthalene
1-Fluoro~2~trifluoromethoxy~6~[2-fluoro-4-[2~(trans-4~
pentyleyclohexyl)ethyl]phenyl]lnaphthalene
1,3-Difluocrc-2-trifluoromethoxy~6~[2~fluoro-4~[2~ (trans-4-
propylcyclchexyl) ethyl]lphenyllnaphthalene
1,3-Difluoro-2-trifluocromethoxy~6-{2-fluoro-4~[2~{trans-4~
pentylcyclohexyl}ethyl]lphenyllnaphthalene
2-Trifluoromethoxy-6~[2,6~difluoro-4~[2~ (trans~-4~-
propylcyclohexyl)ethyl]phenyllnaphthalene
2-Trifluoromethoxy-6~[2,6-difluoro~4~-[2- {trans-4-
pentylcyclohexyl) ethyl]phenyl]lnaphthalene
1-Fluoro~2-trifluoromethoxy-6-~[2,6-difluoro-~4~[2~(trans-4~
propylcyclohexyl)ethyllphenyllnaphthalene
1-Fluoro-2~triflucromethoxy-6-[2,6-difluoro-4-[2~(trans-4-~
pentylcyclchexyl) ethyl]lphenyl]lnaphthalene
1,3-Difluorc-2-trifluoromethoxy~6-[2,6-difluoro-4~[2~

(trans-4-propylcyclohexyl)ethyl]lphenyl]lnaphthalene
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1,3-Difluoro-2-trifluoromethoxy-6-[2,6~difluoro-4-[2-
(trans-4-pentylcyclohexyl)ethyl]lphenyllnaphthalene
4'~Ethyl-4-(2-trifluorcmethoxynaphthalene~6~yl)biphenyl
4'-Propyl-4-(2-trifluoromethoxynaphthalene~-6-yl}biphenyl
4'~-Butyl-4-(2-trifluoromethoxynaphthalene-6-yl)biphenyl
4'-Pentyl-4- (2-trifluoromethoxynaphthalene-6-~yl)biphenyl
4'—(3—Butenyl)—4~(2~trifluoromethcxynaphthalene-6*
v1l)biphenyl
4'-Ethyl-4-(l-Fluoro-2-trifluoromethoxynaphthalene-6-
yl)biphenyl
4'-Propyl-4-~ (1-Fluoro-2-trifluoromethoxynaphthalene-6-
v1}biphenyl
4'-Butyl-4-(l1~-Fluoro~2-trifluoromethoxynaphthalene—~6-
yl)biphenyl
4'~Pentyl~4-(1-Fluoro-Z~-trifluoromethoxynaphthalene-6~
yvl}biphenyl
4'~(3-Butenyl) -4-{1-Fluoro-2~-trifluoromethoxynaphthalene-6-
yl}biphenyl
4'-ethyl-4-(1,3-Difluoro-2~trifluoromethoxynaphthalene~6-
yi)biphenyl
47 -propyl-~4~(1,3~difluoro-2-trifluoromethoxynaphthalene-6-
¥1l)biphenyl
4'-butyl-4-(1,3-difluoro-2-trifluoromethoxynaphthalene-6-

y1l)biphenyl
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4'-pentyl-4-({1,3-difluoro-2-trifluoromethoxynaphthalene~6-
yv1l)biphenyl

4'-{3~butenyl)~-4-(1,3~difluoro-2-
trifluocromethoxynaphthalene~6-yl}biphenyl

2'~Fluoro—~4'-ethyl-4- (2-trifluoromethoxynaphthalene-6-
vl)biphenyl

2'~Fluoro—-4'-propyl-4-{2-trifluoromethoxynaphthalene~6-
v1libiphenyil

2'-Fluoro—-4'~butyl-4-{2-trifluoromethoxynaphthalene-6-
vl}biphenyl

2'-Fluoro—-4'-pentyl-4-{2-trifivoromethoxynaphthalene-6-
yl)biphenyl

2'~Fluoro~4 '~ {3-butenyl) -4- (2-trifluoromethoxynaphthalene-~
6-yl)biphenyl

2'-Fluoro-4'—-ethyl-4-(1-Fluoro-2-
triflucromethoxynaphthalene—-6-yl)biphenyl

2 -Fluoro—-4 ' ~-propyl-4-{1-Fluorc~2-
trifluoromethoxynaphthalene-6-yl)biphenyl

2'-Fluoro—-4'-butyl-4-(1-Fluoro-2-
triflucromethoxynaphthalene~6-yl)biphenyl

2'~Fluoro—-4'-pentyl-4-(1l-Fluoro-2-
trifluoromethoxynaphthalene~6-yl}biphenyl

2'-Fluoro-4'-{3-butenyl)-4-{1-Fluoxo-2-

trifluocromethoxynaphthalene-6-yl)biphenyl
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2'-Fluoro~4'-ethyl-4~-(1,3-difluorc-2-
trifiluvocromethoxynaphthalene-6-yl)biphenyl
2'-Fluoro—-4'-propyl-4-(1,3~-difluocro-2-
trifluoromethoxynaphthalene-6~yl)biphenyl
2'-Fluoro—-4'-butyl-4-(1,3~difluorc-2-
trifluoromethoxynaphthalene-6-yl)biphenyl
2'-Fluoro—-4'-pentyl-4-{1,3~difluoro-2-
trifluorpmethoxynaphthalene~6~yl)biphenyl
2'~Fiuoro-4'- (3-butenyl) ——4-{1,3~difluoro-2~
trifluoromethoxynaphthalene-6-yl)biphenyl
3,5-Difluoro-4'-ethyl-4~(2-trifluoromethoxynaphthalene—~6-
yl)biphenyl
3,5-Difluoro-4'-propyl-4—~{2-trifluocromethoxynaphthalene-6-
yl)biphenyl
3,5-Difluoro—-4'-butyl-4-(2-trifluoromethoxynaphthalene~6-
yl)biphenyl
3,5-Difluoro~4'-pentyl—-4- (2~trifluoromethoxynaphthalene~6-
yl}biphenyl
3,5-Difluoro~-4'—-{3-butenyl) -4~ {2~
trifiuvoromethoxynaphthalene-6-yl)biphenyl
3,5-Difluoro~4'~ethyl-4-{1-fluoro-2-
trifiuvoromethoxynaphthalene-6-yl)biphenyl
3,5-Difluoro-4'-propyl-4-{l-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-47 - (3-butenyl) -4~ {1-fluoro-2~
trifluorcomethoxynaphthalene~6-yl)biphenyl
3,5-Difluorc-4'-ethyl-4-(1,3-difluoro-2-
trifluomomethoxynaphthalene~6-yl)biphenyl
3,5-Difluoro-4’' -propyl-4~(1,3~diflucro-2-
trifluorcomethoxynaphthalene~6-yl)biphenyl
3,5-Difluocro~4'-butyl-4-(1,3-diflucro~2-
trifluoromethoxynaphthalene~6-yl)biphenyl
3,5-Diflucro-4'-pentyl-4-{1,3~difluoro-2-
trifluoromethoxynaphthalene-6~yl)biphenyl
3,5-Difluoro-4' - (3-butenyl)-4-(1,3-difluoro~-2-
trifluoromethoxynaphthalene-6-yl)biphenyl
3~Fluoro-4'~aethyl4-{6-trifluorcmethoxynaphthalene-2-
yvl)biphenyl
3-Fluoro—-4'-propyli-{6~trifluoromethoxynaphthalena-2~
v1l)biphenyl
3~Fluoro=-4'-butyld~{6~-trifluoromethoxynaphthalene-2-~
yvl)biphenyl
3~Fluoro~-4'-pentyli- (6~-trifluoromethoxynaphthalene-2-~

vi)biphenyl
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3-Fluoro-4'~(3~butenyl) -4~ (6~trifluoromethoxynaphthalene-2-
vl)biphenyl
3-Fluoro—-4'-ethyl-4-{l-fluoro-2-
trifluoromethoxynaphthalene-6-yl)biphenyl
3-Fluoro-4'-propyl-4-(1-fluoro-2-
trifluoromethoxynaphthalene-6-yl}biphenyl
3-Fluoro—-4'~-butyl-4-{1-fluoro-2-
trifluonomethoxynaphthalene~6~yl)biphenyl
3-Fluoro~-4'-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'-propyl-4-(1,3-difluocro-2-
trifluoromethoxynaphthalene-6~yl)biphenyl
3~Fluoro-4'-butyl-4-{1,3~-difluocro~2~-
trifluoromethoxynaphthalene-6~yl)biphenyl
3~-Fluoro-4'-pentyl-4-{1,3-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 1-fluoro-2-trifluoromethoxy-6-{ (4~

propylphenyl) ethynyl]l naphthalane
10 g of 4-propyl-l-ethynylbanzene and 18.5 g of 2-

bromo-s-‘fluorc-6-trifluo':omethoxynaphthalena warg dissolved in
50 nl of N,N-dimethylfm:ﬁzamide {DMF) .- Teo tha solution were than
added 50 mg of copper iodide (I) and 100 ng of

tetrakis (triphenylphesphine)palladium (0). The resaction
inixture was then stirred at room temparature for 3 hours. To the
reaction sclutiop was then added 'tx;luena . Inscluble matters were
ravovad by filtration. ﬁ!ha res':‘.':_iue was then washaed with water
-and aaturated brine. The acivent.' was than distilled off. The
rasidue was purifiasd tﬁ:%augh ail:".ca gel celumn chromatography
{(hexane/athyl acntata' 9/ i) , and t}xéﬁ r;ecryatailized from athanol
to obtain 8.6 g of l-fluore-2-triflnoromethoxy-6-[ (4=
propylphanyl) ethynyllnaphthalena. o

The following co:ﬁf:aunds waers prepared in the same manner

ag mentioned abovs, |

2~Trifluoremathoxy-5—(4-ethylpﬁenyl)athynylnaphthaiana

Z2-Triflucremethoxy~6~ (4 -p:céflphenyl ) ethynylnaphthalene

Z-Trifluoramethoxy—s-(44hutylphenyl)athynylnaphthalena

2-Triflucromethaxy-6- ( 4.--pentylphenyl) athynylxiaphthalena

2-Trifluoromethoxy-6~[4~ (3~
butenyl)phanyl] ethynyxngﬁh-thalena

l~Fluoro-2=trifluoromathoxy-6=~ (4~
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ethyliphenyl)ethynylnaphthalene
1-Fluoro—-2-trifluocromethoxy—-6- (4~
butylphenyl)ethynylnaphthalene
1-Fluoro~2-trifluoromethoxy-6— {4~
pentylphenyl)ethynylnaphthalene
l1-Flucro~-2-trifluoromethoxy~6~{4~ (3~
butenyl)phenyliethynylnaphthalene
1,3-Diflluoro-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-triflucromethoxy~6- (4~
pentylphenyl)ethynylnaphthalene
1,3-Difluoro~-2-triflucromethoxy~6~{4- (3~
butenyl)phenyl]ethynylnaphthalene
2-Triflucromethoxy—-6—- {(2-fluoro—4-
ethylphenyl) ethynylnaphthalene
2-Triflucromethoxy—-6~{2-fluoro-4-
propylphenyl) ethynylnaphthalene
2-Trifluoromethoxy—-6-~ (2-fluoro—4~
butylphenyl)ethynylnaphthalene

2~-Triflucromethoxy-6- (2-flucro—4-
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pentylphenyl)ethynylnaphthalene
2-Trifluoromethoxy-6-[2-fluoro-4- (3~
butenyl)phenyl]ethynylnaphthalene
1-Fluoro-2~triflucromethoxy~6-{2~-fluoro—-4-
ethylphenyl)ethynylnaphthalene
1-Fluoro-2~-triflucromethoxy—-6-(2-fluoro—-4-
propylphenyl)ethynylnaphthalene
i-Fluono-2-trifluoromethoxy—~6- (2~fluocro—-4-
butylphenyl)ethynyinaphthalene
1-Fluoro-Z2-trifluoromethoxy~-6~-(2-fluoro-4-~
pentylphenyl)ethynylnaphthalene
1-Fluoro-2-trifluorcmethoxy-6-[2-fluoro—4- (3~
butenyl)phenyl]lethynylnaphthalene
1,3-Difluoreo-2-trifluoromethoxy~6~(2~fluoro-4~
ethylphenyl)ethynylnaphthalene
1,3-Diflucro-2-trifluoromethoxy~6~(2~fluoro-4-
propylphenyl)ethynyinaphthalene
1,3-Difluoro-2~-trifluoromethoxy~6~(2-fluoro-4~
butylphenyl)ethynylnaphthalene
1,3-Difluoro-2-triflucromethoxy-6-{2~fluoro-4-
pentylphenyl)ethynylnaphthalene
1,3-Difluocro-2-trifluoromethoxy-6~[2~-fluoro~4-{3-
butenyl)phenyllethynylnaphthalene

2-Trifluoromethoxy-6-{2, 6-difluoxo-4~
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ethylphenyl)}ethynylnaphthalene
2-Trifluoromethoxy-6-(2,6~difluoro-4-
propylphenyl)ethynylnaphthalene
2-Triflucromethoxy~6-(2,6~difluoro~4~
butylphenyl) ethynylnaphthalene
2-Trifluocromethoxy-6~ (2, 6-difluoro-4-
pentylphenyl)ethynylnaphthalene
2-Triflpnoromethoxy~6~{2,6~difluoxro-4-{3-
butenyl)phenyl]ethynylinaphthalene
1~-Fluorc-2~trifluoromethoxy~6~(2,6~difluoro—4-
ethylphenyl)ethynylnaphthalene
1-Fluoro~2-triflucromethoxy-6-(2,6-difluorec-4-
propylphenyl)ethynylnaphthalene
1-Fluoro-2~trifluoromethoxy-6- (2, 6-diflucro~-4-
butylphenyl)ethynylnaphthalene
1~-Fluorc-2-trifluoromethoxy-6- {2, 6~difluoro—-4-
pentylphenyl}ethynylnaphthalene
1-Fluoro-2~trifluoromethoxy-6-{2,6~diflucro-4- (3~
butenyl)phenyl]ethynylnaphthalene
1,3-bDifluoro~-2-trifluoromethoxy-6-(2,6-difluoro~4-
ethylphenyl)ethynylinaphthalene
1,3-Difluoro~-2-triflucromethoxy—-6- (2, 6-difluoro-4-
propylphenyl)ethynylnaphthalene

1,3-Difluoro-2~triflucromethoxy~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~-Difluorc-2~-trifluoromethoxy-6-[2,6-difluoro-4- {3~
butenyl)phenyllethynylnaphthalene
2~Triflucromethoxy-6-{4- (trans—4-
propyleyclohexyl)phenyl]lethynylnaphthalene
2-Trifluoromethoxy—-6-[4~{trans-4~
butylcyclohexyl)phenyl]lethynylnaphthalene
2-Trifluoromethoxy-6-[4~-(trans-4-
pentyloyclohexyl)phenyllethynylnaphthalene
i~Fluoro~-2-trifluoromethoxy-&-[4~{trans-4~
propyleyclohexyl)phenyl]lethynylnaphthalene
1-Fluoro-2-trifluoromethoxy—~6-[4~ {trans-4~
butyleoyclohexyl)phenyllethynylnaphthalene
1-Fluoro-2-trifluoromethoxy-6-[4~-(trans—-4-
pentylceyclohexyl)phenyl]ethynylnaphthalene
1,3-Diflucre~-2-trifluoromethoxy-6~[4~ {trans-4-
propyleyclohexyl)phenyl]ethynylnaphthalene
1,3-Difluoro-2-trifluoromethoxy-6~[4~(trans-4-
butyleyclohexyl)phenyl]ethynylnaphthalene
1,3-Difluoro-2-trifluoromethoxy~-6~[4-(trans-4-~
pentyleyciohexyl)phenyllethynylnaphthalene

2-Trifluoromethoxy-6-{2,6-difluoro-4-{(trans—-4-~
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propyleyelohexyl)phenyl] ethynylnaphthalene
2-Trifluoromathoxy-6~[2,6~difluore-4~{trana-4~
butyicyclohexyl)phanyl]ethynylnayhthalane
2-Triflucromethoxy~6~[2,6~difluocro~4—~ (trans~4~
pantyloyclohexyl)phanyllethynylnaphthalane
1~Fiuarc—2~trifluarnmathaxy-6~{2,S—difluazo—d—(trans-é—
propyleyclohexyl)phanyllethynyvlinaphthalens
1-Fluogo-2-trifluorcmethoxy-6-[2, 6~difluoro~4~ (trans-4-
butylcyalohaxyl)phenyl]athynqu?phthaiene
1-Fluoro~2-triflucromethoxy-6-[2,6~difluoro~4- (trans-4-
_pentyleyclohexyl)phenyl]ethynylnaphthalene
1,3-Diflucro-2-triflucromathoxy~6~[2,6~difluoro-4- (trans-4~
propylcyclohaxyl)phnnyl}ethynylnaphthalene
1,3-Diflucro-2-triflucremethoxy=-6-[2, 6~difluoro-4- (trans~4-
butylcyclohaxyl)phenyl]éthynylnaphthalana
1,S—Difluo:c;z-trifluarémbthoxy—GF{i,S—&ifluoro—4-(trans~4*

pentylcyclohexyl) phenyl]jethynylnaphthalens

(EXAMPLE 27) Synthesis of 2~ {4~-cyanophenyl) -6-propyl
naphthalane '

The procedure of Example S was followed except that
1-£luoro-2~[6-(4,4-dimethyl-1,3~oxazolidine~2-yl) phenyl] ~6-
propylnaphthalens was used inztead of l~fluoro=-2-14-{§,4~

dimcthylwl,3~axazclidine~2-yl)phenyl]-5-(trana—d-propyl
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eyclohexyl) naphthalene to obtain 2-{4~cyanophenyl)~6-propyl

naphthalene in the ferm of white czystal.

{EXAMPLE 28) Synthesis of 2~ (3-fluoro-4~-cyanophenyl) -6~
propylnaphthalene

The procedure of Example 10 was followed axcept that
1~fluorc—2—(3—fluoro-#—methoxyphanyl)-6—propylnaphthalane was
used instead of 1l-fluoro-2-{(3-fluocro-4-methoxyphenyl)-6-
{transg- ; -p.rc.:pylcyclohexyl) na.ph:thalnne to obtain 2~ (3~flucro-

§~cyanophenyl) —6-prapylnaphthalahe in the form of white crystal.

{(EXAMPLE 28) s;rnthesi:é.:-of 2-(3,S~diéluoré-4—cyansphanyl}-6-
rropylnaphthalens
The procedure of EZxample 11 was fc;l-.lowed excapt that
1-fluozro-2~(3,5~diflucrophenyl) -6-propylnaphthalene was used
instead of l-fluorc-2-(3,5-difluorophenyl)-6-(trana-4-
propylcyclohaxyl)naphthalena-to ol:;"cain 2-{3,5-difluoro-4~
cyancophenyl) -S-propyinﬁpﬁthal;ne i;x the foém of white crystal.
Tha fellowing compounds wé::-a prepared in the sams manner
as in Examples 27, 28 and 29. |
1-Fluoro—~2~ {4-cyancphenyl) -6-athylnaphthalene
1~Fluoxo-2-~{4 —cyanophénjrl}' -6~-propylnaphthalens
1~Fluoro-2- (4-cyanophenyl) -§~butylnaphthalane

1-Fluoro—-2- {4-cyanophenyl) ~6-pentylnaphthalene
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1~-Fluoro-2- {4-cyanophenyl) -6-hexylnaphthalene

i-Fluoro-2- (4~cyanophenyl) -6~heptylnaphthalene
1-Fluoro-2~{3~-fluoro-4-cyanophenyl) ~6~ethylnaphthalene
1-Fluoro-2-{3-fluoro-4-cyanophenyl) ~6~butylnaphthalene
1~-Fluore—-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~-Fluomo—-2-(3,5-difluoro-4—~cyanophenyl)-6~ethylnaphthalene
1-Fluoro-2-{3,5~-difluoro-4-cyancphenyl) -6~-butylnaphthalene
1-Fluoro-2-(3,5-difluoroc—~4~cyanophenyl)} ~6-pentylnaphthalene
1-Fluoro-2~(3,5~diflucro~4-cyanophenyl) ~6-hexylnaphthalene
1-Fiuoro-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-heptvinaphthalene

2-(3,5-Difluoro-4~cyanophenyl}-6-ethylnaphthalene
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2-(3,5-Difluorc-4-cyanophenyl) ~6-butylnaphthalene
2-(3,5~Difluoro-4-cyanophenyl) -6-pentylnaphthalene
2-(3,5-Difluoro-4-cyanophenyl) -6-hexylnaphthalene
2~(3,5~-Difluorc-4-cyanophenyl) ~-6-heptylnaphthalene
1-Fluoro—-2-[4- (4-cyancphenyl)phenyl] -6-ethylnaphthalene
i-Fluorc-2-[4-(4-cyanophenyl)phenyl] -6-propylnaphthalene
1-Fluoro-2-[4-(4-cyanophenyl) phenyl] -6-butylnaphthalene
1-Fluomo~2~-[4- (4-cyanophenyl) phenyl] -6-pentylnaphthalene
1-Fluoro~2~[4~{4~cyanophenyl)phenyll~6-hexylnaphthalene
1-Fluoro-~2-{4-{4-cyanophenyl)phenyl]~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
1~F1uoro~2—[3—fluoro—4—(4~cyanophenyl)phenyl}hsﬂpropylnapht
halene
l-Fluoro-2-[3-fluoro~4~ (4~cyanophenyl)phenyl]-6-butylnaphth
alene
1~Fluoro—2—[3~fluoro—4~{4—cyanophenyl)phenyl}~6“pentylnapht
halene
1-Fluorc~-2-[3-fluoro-4- (4~cyanophenyl)phenyl] -6~hexylnaphth
alene
1-Fluoro~2—[3—fluoro—4—(4~cyanophenyl)phenyl]-G—heptylnapht

halene
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1-Fluoro~-2-[3~fluoro-4- (4~cyanophenyl)phenyl]-6- (3-butenyl)
naphthalene

1-Fluoro~-2-{3,5-difluocro-4- (4~cyanophenyl) phenyl] -6~ethylna
rhthalene

1-Fluore—-2-[3,5~difluoro—-4- (4~-cyanophenyl)phenyl] ~6~-propyln
aphthalene

1-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

1-Fluoro-2-[3,5-difluoro~-4~{4~cyanophenyl)phenyl]-6-heptyln
aphthalene

1-Fluoro-2-[3,5-diflucro~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)phenyvl] -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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1-Fluoro-2-[4-(3~fluoro~4-cyanophenyl)phenyl] ~6-hexylnaphth
alene
1-Fluoro-2~[4-(3-flucro-4~cyanophenyl) phenyl] -6-heptylnapht
halene
1-Fluoro-2~[4~(3~fluoro~4-cyanophenyl)phenyl]-6-{3-butenyl)
naphthalene
1-Fluoro-2-[3-fluoro-4~{3-fluoro-4-cyanophenyl)phenyl] -6-et
hylnaphthalene
1—Fluoro—2—{3—fluoro~4*(3—fluoro—4—cyanophenyl}phenyl]—6~pr
opylnaphthalene
1-Fluoro-2~[3-fluorc-4~- (3-fluoro-4~cyanophenyl)phenyl] -6~bu
tylinaphthalene
1-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
xylnaphthalene
l-Flucro-2-[3-fluorc-4-(3-fluoro~4~cyancphenyl)phenyl]~6-he
ptyinaphthalene
1-Fluoro-2-[3-fluorc-4-{3~fluorc~4-cyanophenyl)phenyl] -6~ (3
~butenyl)naphthalene
1~Fluoro~2~{3,5~difluoro~4—(3~fluoro~4—cyanophenyl)phenyl}—
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
1-Fluoro-2-{3,5-difluoro-4-{3~-flucro—-4-cyanophenyl)phenyl] -
6-pentylnaphthalene
1-Fluoro-2-[3,5-difluoro~4-{3~-fluoro~4~cyanophenyl) phenyl] ~
6-hexylnaphthalene
1-Fiuvoro-2-[3,5~-difluoro~4~(3-flucro~-4~cyancphenyl)phenyl] -
é-heptylnaphthalene
1-Fluoro—-2-{3,5-difluoro-4~(3-fluoro—~4~cyanophenyl)phenyl] -
6~ (3~-butenyl)naphthalene
1-Fluoro-2~[{4-{3,5~difluoro~4~cyanophenyl)phenyl]-6-ethylna
phthalene
1-Fluore~2-{4~{3,5~difluoro-4~cyanophenyl)phenyl]-6-propyln
aphthalene
i1-Fluore~2-[4~(3,5~-difluoro-4~cyanophenyl)phenyl]-6-butylna
phthalene
1-Fluoro-2-[4-(3,5~-difluoro—-4~-cyanophenyl)phenyl] -6-pentyln
aphthalene
l1-Fluoro-2-[4-(3,5~-difluoro—~4~cyanophenyl)phenyl] -6-hexylna
phthalene
1-Fluoro-2-{4-(3,5~-difluoro-4-cyanophenyl)phenyl]l -6-heptyln
aphthalene
1-Flucro-2-[4-(3,5-difluoro—~4~cyanophenyl)phenyl]-6-{3-bute

nyl)naphthalene
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1-Flucro-2~[3-fluorc-4~(3,5-difluoro-4-cyancphenyl)phenyl] -
6-ethylnaphthalene
1-Fluoro-2-[3-fluoro-4~(3,5~-difluoro-4~cyanophenyl)phenyl] -
6-propylnaphthalene
i1-Fluoro-2-[3~fluoro-4~{(3,5~-difluoro-4~cyanophenyl)phenyl] -
6~-butylnaphthalene
1-Fluoro-2-[3-fluoro-4~(3,5-difluoro-4-cyanophenyl) phenyl] ~
t-pentylnaphthalene
1-Fluoro-2-[3~-fluoro-4-(3,5-diflucro-4-cyanophenyl)phenyl] -~
6~hexylnaphthalene
1—Fluoro—2—[3—fluoro~4~(3,5~difluoro-4—cyancphenyl)phenyl}—
&é-heptylnaphthalene
1-Fluoro-2~[3-fluoro-4-(3,5-difluoro~4-cyanophenyl)phenyl] -
6~ {3-butenyl)naphthalene
1-Fluoro-2~[3,5~-diflucro-4-(3,5~difluoro-4-cyanophenyl)phen
yl]l-6-ethylinaphthalene
1-Fluoro-2-[3,5~-difluoro-4~(3,5~-difluoro-4-cyanophenyl) phen
yl]l~6-propylnaphthalene
1-Fluoro—2~[3,5—difluoro~4—(3,S~difluor0—4—cyanophenyl}phen
¥1l]-6-butylnaphthalena
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—cyancphenyl)phen

yl]-6-hexylnaphthalene
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1-Fluoro~2~-[3,5-difluorc~-4~(3,5-difluoro~4-cyanophenyl) phen
yl1l]-6~-heptylnaphthalene
1-Fluoro-2~{3,5-difluore-4~-(3,5-difluoro-4~

cyanophenyl)phenyl] -6~ (3~butenyl)naphthalene

(EXAMPLE 30} Preparation of liquid crystal composition (1)

A general-purpose host liguid crystal (H) having the

following structure:
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. @ e 50%

having a wide operating témpnrature range and a low viscosity
which can é:e also usgsed for active matrix driving was preparsed.
Tha host liquid crystal compesition (E) exhibited a nematic phase
at a temperature of not higher than 116.7°C and a melting point
of +11°C. The physical properties of the liquid crystal

compogition and the elactro-optiecal properties of the liguid

crystal device prepared therefrom are as follows:

Threshold voltage (Vth): 2.14 v
Dielectric anisctropy {(Ae): 4.8
Response (Tr=td): 25.3 m sec,
Birefringance {An): 0.080

For the meagurement of threshold voitaga {Vth] and
response, the nematic liguid erystal composition is filled in a
TN cell having a thickneas of 6 ym. The measurement is effected
at a temperature of 20°C. Tha ﬁem tresponse’ as used herein is
meant to indicate the response time shown during the application

of voltage at which the rise time (rx) and the dreop time (td) are
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equal to each othar.
B0% of the host liguid erystal composition (R} and the
compound represented by the formula (Ib-l) of the present

invention cbtained in Example 15:

' F

were then addad to a host liquid. crystal composition (H) having
a wids operating temperature range and suitable for low viscesity
host liquid crystal ccmposition, particulaxiy for active matrix
driving, in an amount ef 'za% to prepare a namatic liquid czystal
cemposition (M-1). As = result, the upper nematic phase
temperature limit (T,,) of the nematic liguid crystal composition
{M-1) was 98.2°C. The naematic liquid crystal composition (M-
1) was allowed to stand at a tainperature of 180°C for 20 hours,
and then measurad for T, ;. The results wers 97.8°C, demonstrating
that the nematic liquid orystal composzition (M~1l) shows little
or no change of T, fro'm;befare he;atinég. The nematic liquid
cryatal composition (M-1) was then irradiated with ultraviclet
rays for 20 hours. As a result, the nematic ligquid czystal
composition (M-1) showed no change of T,,_,.. 'I.'hé nematic liguid

eryatal composition (M-—l} was then measured for voltage holding
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ratio. Asaresult, the compositionexhibiteda sufficientlyhigh
voltage holding ratioc similarly to the host liquid crystal (B)
during preparation, after heating and after irradiation with
ultravislat rays.

Subsaquently, the nematia liquid arystal composition
(M-1} was £illed in a TN csll having a thickness of 4.5 um to prepaze
a ligquid crystal device. The liquid crystal device was then
maaaurasl for electro-optical properties. The rasults are as
follows:

Uppar nematic phase

temperature l:!.mit (T...) 58.6°C
Dielsctric aniactropy (Ae) 4..50
Thrazheld wveltage (Vith) 1.78 V
Respense {1z = d) 2'4._2 m sec.

It can thus be s;aen tha*E tha addition cf the compound
(Ib-1) makes it possible to provide a quick response similarly
to the host ligquid crystal composition (H), 'a lower dielactric
anisotropy than ihe hest liguid axystal coﬁpo§itiun {H) and a
threahold voltaga drop of about 10% from that of the host liquid
crystal composition (H). The liquidcrystal device thus obtained
was then measured for vcltagé holding ratie at room tamperature
and 80°C. The rasults were good at any of the two temperature
rangas, demonstrating that the ligquid c::ysﬁal device can be

sufficiently used in active matrix driving.
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(EXMLE 31) Preparation of liquid crystal composition (2)
80% of the host liguid crystal compesition (H) and the

gompound (Ib~2} of the praszent invantion chtained in Example 15:

F Ib-2
CaHy ( )

k]

wara added. to & host liéﬁid ciysta‘.l céﬁpasition {H) having a wide
operating temperature range and aunitable for low viscosity host
liquid crystal c'omposiﬁion, parﬁicularly for active matrix
driving, in an amount of.' 20% to ptapéie a ne.-':ia.tic ligquid crystal
composition (M-2). The electro-opiical propertias of the
namatic liquid crystal composition (M—-2) and thae 1iquid arystal
device prepared in the same manner as mentioned above therefrom
are as follows:

Upper nematic phase

temperature limit (T,.,) 92.7°C
Dielectric anisé.ﬁropy | {AE}. 5.7
Thraghold voltage (i’th) | 1...53 v
Responge (tr = 1d) 280 n sea,

It can thus be geen that the compound (Ib~1) exhibits a
smaller dielectric anisotropy than the host liquid crystal (E)

and a threshold voltage drop of about 20% from the host liquid
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erystal {H}.

The nematic liquid crystal compositien (M-2) was then
gubjacted teo heat stability test and ultravioclet ray irradiation
tast in the same manner as the nematic liquid crystal compesition
(M-1}. As a result, the compoaition (M-Z) showed nc change of
T... aftar thase tasta, The pematic liquid crystal composition
{(M~2) was then measured for voltagae holding ratic. a3 a result,
the camfosition {M~2) exhibited a sufficiently high voltéga
holding rgtic during préparatioﬁ, after hesting and after
irradiation with ultraviolst rays.

As mentioned ébéva; the compound represented by the
gensral formula (I) is very useful in the preparation of a liquid
eryatal composition having (a) a wide nematic phass opsrating
temperature ranga, (b} a threshold voltage low encugh to drive
at a lQW'vcltagé, {c) & qﬁick raaponéa and (d) a veltage holding

ratic high enough active mat:-r:ix' driving.

(EXAMPLE 32) Praparatioﬁ of liguid cryst#l composition (2)
80% of the host liguid crystal composition (H) and the

compound {Ic-7) of the presgent invention cbtained in Example 2:

Catly F C (Te-7)
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ware added to a host liquid crystal composition (H) having a wide
operating temperature range and suitablae for low viscosity host
ligquid crystal composition, particularly for active matrix
driving, in an amount of 20% to prepars 3 nsmatic liquid arystal
composition (M~3). The electro-optical propertiss of the
namatic liguid erystal composition (M-3) and the licguid orystal
device prepared in the same manner as mep.tie#ud above therefzom

are as follows:

T, o . 120.0°%
Toon? ) . ' -2°C
Threshold vcltag‘;e (Vth) . - 2.G$ v
Dialecﬁzic anlsotropy (Ag): 5.5
Birefringenca s.ndex {An) : G.liﬁ

Tt can thus be seen that the addition of the compound
{(Tc-7) makas it ppusibla to raise ths upi:e;x:namatic phase
tamperature limit (T,,) by not lower than 2°. The nematic ligquid
crystal compositien {u-3$ was cosled to a-tla.xnparatura of ~60°C
to underge crystallizati?n. The namatic liquid crystal
composition (M-3) thus crystallized was then measured for melting
point (T.,). The results were -2°C, damonétrating that the
composgition (M=3) axhibits a melting point dz:bp of as much as 13°
from the host liquid crystal compoéiticn {(2) . Accordingly, the

stable temperature range of nematic phasse can be expandad by aa
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much as about 16°. It can also be saen that the addition of the
compound (Ic~7) makes it p;ssible to inorease the dielectric
anisotropy of liquid crystal composition and lower the thraeshold
voltage of ligquid erystal compeosition. The increasze in the
birafringance index could be suppressed to 0.02 from that of the
host liquid crystal (H).

The liguid crystal device was then measured for veltage
helding _*ra.?:io at reom temperature and 80°C. The reasylts werse
axtramely good at any of the two tedmperature ranges, demonstrating

that it can be sufficiently used in active matrix driving.

(COMPARATIVE EXAMPLE 1)
A compound represented by the ﬁellcéing.gnnaral formula
{R~1}; having a structure similax to the csmpouﬁd { Ic-;'l) but having

1,4-phenylene group inaiazd of 2,6-naphthylene group:

CaHy F (R-1)

was added to the host ligquid c:zystél composition (H) in the same
amcunt sz mantioned above (20%) to prepare a liquid érystal
composition (HR-1). The upper nematic phase temperature limit

(I,,) of the liquid crystal composition (HR-1) was 101°C, which
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is far lower than that of the composition (M~3) as sxpected. Tha
ligquid crystal composition (HR-]l) exhibited s melting point (T..,)
of 5°C, which is higher than that of the compesition (M-3).

Accordingly, the liguid crystal composition (BER-1) exhibited a
nematic phase temparature rangse of as much as 25° or more smaller

than the composition {M-3).
(EXAMPLE 33) Preparation of liquid crystal composition (4)

80% of the host iiquid crystal composition (H) and the

compound (Id-1) of the present invention cbtained in Example 12:

(Id~1)

vere added to a host liqui.d crystal composition (H) having a wide
cperating temparature range and suitable for low viscosity host
ligmid crystal compo&ition; particularly for active matrix
driving, in an amount of 2'08 to prapare a ﬁématic liquid crystal
composition (M-3}. 'I‘he elactro-.cy.tical properties of thae
namatic liguid crystal composition (M~3) and the liguid crystal
device prepared in the same manner as menticned above theresfrom
aze a2z follows:

Tyt 91.0°C
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Threshold wvoltage (Vih) lL.84 Vv

Dielectric anisotropy (Ag): 4.85
Raesponse (tr=td): 28.4 m sec,
Birefringence index (An): 0.112

It can thus be seen that the addition of the compound
{Id-1) in an amount of 20% causes a slight drop of the uppar nematic
phasa temperature limit (T,,) but makes it poasible to lowaer tha
thrashold voltage of the liquid érystal cemposition and
drastically raise the birefringence index of the ligquid crystal
composgition (by about 0.02 frem-that of the host liquid crystal
composition (H)) without data::iorating the responss,
Subsequently, the liquid czjfatal composition was allowed to stand
at roem temperature for 1 month. Howevaer, no crystallization ox
phase separation wara ebéﬁrvad. it can thug be asesan that the
cempound (Id-=1l) has an excellent miseibility ﬁith the
conventional ligquid cz:jratala. The liquid orystal cempositien
(M~4} was cooclad to a taﬁparnture of ~18°C ﬁo undargo
grystallization, and then maasuzed.fc: mcltiné .paint {To) - The

reasults ware 14°C.

(EXAMPLE 34) Preparation of liquid crystal composition (5)
To B0% of the host liquid c::yétal composition {B) was
added the compound rapreseﬁted by the formula {Id~-2) of the

present invention obtained in Exampla 13:
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Cath - (Td-2)

in the same mannsr as mentioned above {20%) to prepare a liquid
crystal composition (M~5). The physical propertiss of the liquid
crystal gomposition (M-5) and the electro-optical properties of
the liquid crystal device prepared in the same manner as mentioned

above therefrom are as :E_allaws :.-

Ty ? . : 85.1°C
Thrashold voliage {Vth) _ 1.74 v
Dielactric animﬁrcpy {Ag) @ 5.7
Rasponsa (tr=td): - 31.1 o seg,
Birefringence index {(An): 0.107

The compariuqn of tha lzqun,d c.rystai cémposition {(M-5)
with the liguid cxystal'égmpositim (M-4) shows that the liquid
crystal composition (M—-S} axhibité a sliqhtiy lower T, and a
slightly reduced bixefriﬁgenca index but has a quick response
similarly to the liquid crystal composition (M~4) and a further

drop of threshold veltage.

(EXAMPLE 35) Preparation of liguid crystal composition (6)

To B0% of the host liguid crystal composition (H) was
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added the compound rﬁpresantad by formula {1d~7) of the prasent

invention obtained in Example 12:

F {Id-7)
CsHy

in the same mannar as mentioned above {20%) to prepare a l:}.quid
erystal composition (M-—E) . Thephysical properties of the liquid
crystal composition (M~6} and thne. electro-optical properties of
the liquid erystal device prepared in the same manner as mentioned

above therafrom are aé follows:

p B6.0°C

Tont 12°c
Threshold voltage (Vth) 1.65 v
Dielectric anisctropy (Ae): 6.5
Birefringance index {An): 0.107
Response itrzrci) : ' 28.8 m sac.

fhe addition of t"._he compound (Id-7) in an amount of 20%
causes a slight drop of the upper nematic phéae tenperature limit
(Ty..) but ca.n provide a quick rasponéé. simila#if to the host liguid
crystal composition {(H) a.:;d makas it possible to drastically lower
the thrashold voltage of the liquid crystal composition {(by 0.3

V). Further, the birefringence indax of the
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liquid crystal compesition 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 formula (Ic) was replaced by a
compound represented by the following formula (R~2) having a
structure similar to that of the compound (Ic) but having

1,4-phenylene group instead of 2,6-naphthylene group:

F

which was added in the same manner as mentioned above (20% by
waight) to prepare a liguid crystal composition (HR-2}). The

liquid erystal compoesition (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:

Tes® 86.0°C
Threshold wveltage (Vth) 1.86 Vv
Dielectric anisotropy {Ag): 4.82
Response {tr=td): 27.0 m sec.
Birefringence index (An): 0.096
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The comparison of the liguid crystal composition (HR-
2) with the liquid crystal composition {(H-1) shows that the liquid
crystal composition (HR-2) exhibitas a slightly more guick
zesponse and & slightly lower threshold voltage (Vth). However,
the upper nematic phase temperatura limit (T,,) of the ligquid
crystal composition (HR~2) showed a further drop. The liguid
crystal composition {HR-2) also showed only a slight increase in
birefringence indax.

The naphthalene derivative providad‘by the prasent
invention exhibits an axcaliant liquid-czyséallinity and
miscibility with cu:rgnﬁly widaly'usad liqﬁid_crystnl
compositions or compaéitiags. The addition of the naphthalene
derivative makes it possible to drastically lower the thrashold
veltage of the ligquid erystal composition while maintaining its
high responsa. The naphtﬁélane.&Qrivative.;f the present
invention is chaxactetizéd'by a laige birefringence index.
Furthaer, most of the naphthalene derivative of the present
invention has no strongly polar group in ite moleculs and thus
can also be used for aaﬁive matrix driving. -Mbraover, a5 5howWn
in the foregoing examplaé, the naphthalene derivative of the
prasent invention can be easily produced and is colorless and
chemically stable. RAccordingly, the liquid crystal composition

compzrising the naphthalens derivative of the pragent invention
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is axtremely useful as a practical liquid erystal composition,
particulariy a ligquid crystal composition which can operata
within a wide temperature range and requiras a high speed zesponsa

and a low voltage dri?ing.
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WHAT T8 CLAIMED IS:

1. A naphthalene derivative represantsd by the

following general formula {Ij:

wherein R* represents a C, ., alkyl, alkexy, alkoxyalkyl, alkany;
or alkenyloxy group which may be s;bstitutad by a C,,, alkoxyl group
or from 1 to 7 fluorine atoms; g and b each represent an integer
of 0 or 1 and satisfy the relatianahip a zb; rings A and B sach
independently reprasant' 8 tzaﬁs—l,-é-cyclohaxylene group, 1,4~
phenylene group which may be substituted by one or more flucrina
atoms, pyridine-2,5-diyl group, pyrimidine-2,5-diyl group,
pyrazine-2,5-diyl group, pyridazine-3,6-diyl group, traans-
1,3~dioxane~2,5~-diyl group, | trans¥decahydronaphthalene-2, 6~
divl group or tetrahydronsphthalena-2, 6~diyl group; L* and I° mach
independently represent Qi:s,cn,—, ~CHCH,CH,CH,~, -CH=CH-, -
CH=CHCH,CH,-, ~CH,CE,CH=CH-, —éH(cas)caz-—, ~CH,CH (CH,) -, -CF=CF~,
-CF,0~, ~OCF,~, =C00~-, -0CO~, ~C=C~- or single bond; X to X°* sach
independantly :api:-asen:t a2 hydrogen itom or fluorine atom; and 2°
represents a flucrine atom, chlorine atmﬁ, txiflusromethoxy group,

C,.; alkoxyl group, C, , alkyl, alkoxyl, alkenyl or alkenyloxy group
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which may be substituted by from 1 to 7 £fluorine atoms or group

representud by the following general formula {(IXla) ox (IIb):

L"—~@~zh A{TIn)
. )."——@—Lz‘ {I1Ib)

wherein L° and 1 each indapend;ntly reprasent -CH,CH~, -
CH,CR,CH.CH,~, ~CH=CR~, -CHzCHCHZCﬂ,;, —C32C32CH=CH~, ~CH{CH,)CH,~,
~CH,CH (CH,) -, -CF=C¥-, "CFZO;, ~QOC¥F,~, -COO*,. ~0C0-, -C=C~ or
single bond; rings C and D sach independently represent a
trans-1,4-cyclohexylens group, 1 , 4~phenylene group which may be
substituted by one ot 'mgré fluorix;a atomz, pyridina=2,5-diyl
greup, pyrimidine-2,5-diyl group, pyrazine-2,5-diyl group,
pyridazine-3,6-~diyl §ro§p, trans-1l,3-dioxane-2,5-diyl group,
t;:a.ns—decahydranaphth#iaﬁé~2 ' S-—d:i..y.l. group oxr
tetrahydronaphthalena~2, 6~diyl éreup; 2® and 2° each
independaritly represent a fluorine atom, chi:;iina atonm, bromine
atom, iodine atom, hydroge:i a._ﬁom, =:y£ne group, =3CN, ~OCN, -Rf,
-0R’ , ~OCOR’ or ~COOR’, whézein R' reprasents a C,_,, alkyl or alkoxy
group or C,. alkengl or ilkanyloxy group, énd these groups may |

be susbstituted by a C,_,, alkoxyl, acyl, acyloxy or alkoxycarbonyl
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group and one ox more hydrogen atoms contained in these groups
may ba substituted by one or more fluorine atoms, and in the case
of forming an asymmetric carbon by the substitution or branching,
it may form an optically active form or racemic form, with tha
provisc that (1) if 2° represents a group re?xesantad.by the

genaral formula (IIa), b is 0, if 2* represents a group represented
by the genaral formula (IIb), ais 0, and if Z° represents a fluorine
atonm, ch_‘lorine atom, trifiizorcmethnxy grcup_,- C,., alkoxyl group
or C, . nlkj,;l, alkoxyl, alkenyl o¥ alkenyloxy group which may be

substituted by from 1 ta 7 fluomna atoms, a u 1; (2) if z*

represents the group rapxasantad by tha gansz:aﬂ formula (IIa},

ring C reprasents a2 1, 4~phany¢ens g""eup wh:.ch may ba substituted
by £luworine atom and A :ep:saents a flucrzna at@m, chlorina atom,

trifluoromathoxy graup er an alkyl or alkoxyl crroup which may be
substitutedby £flucrina a_tom, L’ represents ~CR,CH.CH,CH,~, -CE=CH~,
~CR=CRCH,CH,~, ~CH cazca=ca-—' ~CH (CH,) CH,~, ~CH,CB (CHy) -, ~CF=CF-,

~-CF,0~ ox ~OCF,~ and/cx at laast one c:*‘ x‘ to x‘ repreaanta a flucrine
atem; {3) if Z* represent =8 an alkyl or alxoxyl group, at least
one of X' to X° ::apz'asents a fluorine atom and/er L° represents
~CH,CHE,CH.CH,~, =~CFmCF-, -vi:sgo—-"o: ?éCqu ; (4) :,f 2' represants a
fluorine or chlorine atoﬁ, 1t reﬁszgsénts a 5§.h§la bond; and if
ring A represents a 1, 4—§henylene graﬁp which‘ :ﬁay be subsgtituted
by fluorine atom, b reprrasexlxts- 0, or b raﬁréaents 1 and 1L°

reprasents s single bond; and (5) if 3 and b each raprasent 0,
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X! represents a fluorine atom and X° to X° each represant a hydrogen
atom; and if 1L° represents a singls bond, 2" represants fluorine
atom, chlorine atom, hydxogan atoin_, trifluoromethoxy group,
alkenyl group, alkenyloxy group, eyanato gzmup or cyahc group.

2. The cﬁmpoun& according to Claim 1, whazein in the
gaenaral formula (I) é éﬁd b each represzent 1.

3. The compéund‘accérdingyto'Cldim'1; wherain in the
genaral ﬁomula. {I) a is:f,"h':‘.s 0 and 2" is a group selected from
the group consisting of fluorine atom, chlorine atom,
trifluczomethoxy graup, and cbg.alkyl alkoxyl, alkenyl ox
alkanyloxy group which maw ha subst;tutad by fram 1 to 7 fluorine
atoms or or from 1 to 7 fluorina atcma

4. The compound accardzng to Claxm 1 wherein in the
general formula (I} a 15 1 bis 0 and z‘ls a group rapresantad
by the genaral formula ’IIa) | | |

5. The compound. acccrd;ng tc Claim l . wherein in the
general formula (I} a and b each are 0 and 2° rapreaants a group
representad by the gegaralLfozmula (IIn).

§. The compound ﬁccoraing to Claim 1, wherein in the
general formula (I) a and b f;-.a;ch are D. and Zz* represents a group
repragsanted by the genériiiéofmula'(IIb).

7. The compound accordlng to any one af Claims 1 to 6,
wherein L', I°, L° and 1 in the general formula (I) each

independently represent a group selected from the group
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consisting of ~CH,CH,~ and single bond.

8. The compound according to any one of Claims 1 to 4
and 7, wherein ring A in the general formulz (I) represents a group
selacted from the group conasisting of trans-l,4-cyclohexylene
group, 1,4~phenylene group, 2~fluorc-l,4-phenylene group,
2,6~difluoro-l,{-phenylene group and
trans¥decahydronaphthalene-2,6-diyl group.

8. The compound according tc any one of Claims 1, 2, 7
and B, wherein ring B in the general formula {I) represants a
trans-1,4-cyclohexylens group. .

i0. The compcuna aécardﬁ.ng té any one of Claims 1 and
4 to 7, wherein rings € and D iﬁ'tha gane:r;i'fomula {(I) sach
independently z:epreaént a group selacted fzt-)m.the group
consistingof 1l 4—phanylane grc:up, ;-fluorb-ﬂl 4-phenylena group,
3-fluozo-1,4 —phanylene arm;;z, 2,.,-di£luo::e-l 4-phenylene group
and 3,5-diflucro~l 4—phany’ane gxaup

11. The compound. a::::crd:.ng to any one of Claims 1 to 3
and 7 to 9, wharain z“ ?_n tha gqnaral foz-mula. {l‘.) represants a
group salected from tha-gzoup consz.st:.ng of ce_,m alkenyl group
which may be substituted hy from 1 to 3 flucr:.ne atoms and C,,,
alkanyloxy group which may be subst:,. tuted by from 1 o 3 fluorine
atoms. -

12. The compound according to any. one of Claims 1 to 3

and 7 to §, wherein Z' in the general formula (I represents a
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group selected from thé '§raup consisting of C,,, alkyl or alkeoxyl
group which may be suh's“tituted by £xom 1 to 7 fluorine atoms.
13. The com#eund ac&crding to Claim 12, wherein 2* in
the general formula (I) represents a “riflucromethoxy group.
14. The compound according te any one of Claims 1 to 13,
wherein X* in the general formula {I) represants a fluorine atom.
15. The compound according to Claim 14, wharein X in
the general formula (1) represents a fluorine atom.
16. Thae campcizﬁd if*earding:tc Claim 2 or 3, wherein X
and X* in the general fomula (I) .each represent a fluorine atom,
17. & llquid crystal compoait:.an campr1.91ng a compound
reprasented by the ganaral femula {I) dascr...bed in Claim 1.
18. Tha lz.qu::.d crystal comyas;tlan accord:.ng to Claim
17 for use in active matrzx dr:w:.nq-
19. A liguid crystal dsvz.ae cxompm.s:;.ng ;a a constitusnt
elemant a liguid cxyatal c:ompositwn descrlbed in Claim 17.
20. An active ma.tr:.x dr:.v:.ng l:.qu:.d orystal display
davice compriging a 11qu:.d crystal co:npoa :.t-.ion described in Claim

- '-":'..

18.

eet Has Been Replaced

T \1\\ Il

~ 351 -



