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DESCRIPTION
DECAHYDRONAPHTHALENE DERIVATIVE

TECHNICAL FIELD
The present invention relates to a decahydronaphthalene
derivative, which is a novel liquid crystal compound, and a
liquid crystal composition containing said derivative. This
derivative is useful as a liquid crystal material for
electrooptical liquid crystal display, and has a wide

temperature range in particular.

BACKGROUND ART

Liquid crystal display elements have come to be used in
not only clocks and calculators, but also in various types of
measuring instruments, automobile instrument panels, word
processors, Personal Digital Assistants, printers, computers
and televisions. Typical examples of liquid crystal display.
methods include TN (twisted nematic) types, STN (super twisted
nematic) types, DS (dynamic scattering) types, GH. (guest host)
types anleLC (ferroelectric liqguid crystal) types. 1In
addition, multiplex driving ingtead of the conventional static
driving has become the most common type of driving method.
Moreover, simple matrix types, and more recently, active
matrix types, have come into practical—use.

Liquid crystal materials are required to have various

characteristics to accommodate these display and driving
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methods. Although a wide temperature range is extremely
important in nearly all cases, this includes that in which the
nematic phase upper limit temperature (Ty-:) is sufficiently
ﬁigh, and the melting point (Tc-x) or the smectic-nematic
transition temperature (Ts.y) is sufficiently low.

In addition, co-solubility with other liquid crystal
compounds and versatile liquid crystal compositions is also

important. If this co-solubility was defective, it became

necéssary to mix extremely many kinds of liquid crystal

compounds in order to avoid the risk of precipitation and
phase separation, making compound preparation extremely
bothersome and making increased costs unavoidable.

In addition, a sufficiently low driving voltage ls also

an important characteristic in many cases, and it is necessary

- for the threshold voltage (Vi) to be low in order to

accomplish this.

In addition, rapid response is-also an equally imporoant
characteristic, and the viscosity of the liquid crystal is
required to be as low as possible in order to accomplish this.

In addition, birefringeﬁce (An) is also an important
characteristic. Although various values are required
according to the display method, a low value is frequently
required in the case of liquid crystal devices having a large
cell thickness for easy manufacturing.

Although an extremely large number.of liquid crystal
compounds have been synthesized in the past in order to

satisfy these requirements, not all of the problems were able
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to be solved. Thus, there is a need for a liguid crystal
compoﬁnd having superior characteristics with respecf to each
of the above requirements.

In general, liquid crystal compounds are formed from a
central skeleton (core) portion and side groups (side chains
and polar groups). There are numerous known examples of the
ring structure that composes the core portion, such as a 1,4-
phenylene group (which may be substituted with fluorine) and
trans-1,4-¢cyclohexylene group, as well as heterocyclic
aromatics such as a pyridine-2,5-diyl group and pyrimidne-2,5-
diyl group, and saturated heterocyclic rings such as a
dioxane-trans-1,4-diyl group-and piperidine-1,4~diyl group.
However, this ring structure is practically limited fﬁ a l,4-
phenylene group (which may be substituted with fluorine),

" trans-1,4-cyclohexylene group and a small number of
heterocyclic aromatics. However, liquid crystal compounds
composed of these ring structures alone are currently unable
to adequately accommodate the characteristics required of
increasingly sophisticated liquid crystal compounds.'

Since compounds containing a trans-2, 6-trans-
decahydronaphthalene group are saturated rings that do not
contain hetero atoms such as oxygen atoms or nitrogen atoms,
in addition to being expected to demonstrate superior
stability, they are also expected to improve liquid crystal
properties. However, there have been few examples of trané—
2,6-trans-decahydronaphthalene derivatives reported thus far

- {W. Sucrow and H. Wolter, Chimia, 36, 460 (1982); Mol. Cryst.
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Lig. Cryst., 95, 63 (1983)), and hardly anything is known
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4
regarding their characteristics.

DISCLOSURE OF THE INV‘:LINTION

The problem to be solved by the present invention is to
provide a novel liquid crystal composition in the formlof a
decahydronaphthalene derivative, and to provide a liquid
crystal composition suitable for STN or TFT driving that uses
any of these deriVatives, has a wide nematic phase temperature
range, has a low birefringence, and is able to be driven at a
low voltage and respond rapidly.

In order to solve the above problems, the present
invention provides a novel ligquid crystal compound iﬁ'the form
of a decahydronaphthalene derivative represented by general

formula (I).

Invention 1: A compound represented by general formula

(whereih, R and Z may be substituted with a halogen and
represent alkyl groups or alkoxy'groups having 1-16 carbon
atoms, alkenyl groups having 2-16 carbon atoms, alkenyloxy
groups having 3-16 carbon atoms, alkyl groups having 1-12
carbon atoms substituted with an alkoxy group having 1-10
carbon atoms, hydrogen atoms, fluorine atoms, chlorine atoms,
trifluoromethoxy groups, difluoromethoxy groups,

trifluofomethyl groups, 3,3,3-trifluoroethoxy groups, cyano
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groups, cyanato groups, hydroxy groups or carboxy groups, m
and n may be the same or different and respectively and
independently represent an integer of 0-2, m+n<3, L and M may

be the same or different and respectively and independently

‘represent -CH;CH,-, -CH(CHj3)CH>-, -CH;CH(CH3)-, -CH20-, -OCH:-,

-CF,0-, -OCF;-, -CO0O-, -0CO-, -CH=CH-, -CF=CF-, -C=(C-,

-0 (CHz)3-, - (CH3)30-, —-(CH;)4~ or a single bond, rings A and B
when preéent may be the same or different and respectively and
independently represent a trans-1,4-cyclohexylene group in
which one CH; group or more than one non-adjacent CH, groups in
the group may be replaced by -0- or -S4, a 1;4-phenylene group
in which one CH; group or more than one non-adjacent gHz groups
in the gréup may be replaced by -N=, a 1,4-cyclohexenylene
group, 1,4-bicyclo(2,2,2)octylene group, piperidine-1,4-diyl
group, naphthalene-2,6-diyl group, trans-—-decahydronaphthalene-
tréns-2,6—diyl group or 1,2,3,4-tetrahydronaphthalene-Z,6?diyl
group, and alfhough these may be substituted with a cyano
group or halogen, in the case m or n represents 2;'at least
one of the two L or M present represents a single bond;.

provided that the following cases are excluded:

S 1. case in which m and n represent 0, R represents a non-

substituted alkyl group, and Z represents a non-substituted
alkyl group or cyano group;

2. case in which either m or n represents 1, the other of m
or n represents 0, ring A or ring B when present represents a
1,4-cyclohexylene group, L or M when present represents a

single bond, R or Z bonded to a decahydronaphthalene ring
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represents a non-substituted alkyl group, and R or Z bonded to
a 1,4-cyclohexylene group represents a non-substituted alkyl

group, alkoxy group or alkenyloxy group;

3. case in which either m or n represents 1, the other m or

n represents 0, ring A or ring B when present represents a
1,4—cyciohexylene group, L when present represents -0CO- or M
when present represents -CO0O-, R or Z bonded to a
decahydronaphthalene ring represents a non-substiﬁuted alkyl
group, and R or Z bonded to a 1,4-cyclohexylene group
represents a non-substituted alkyl group or cyano group:;

4. case in which either m or n represents 1, the other m or
n represents 0, ring A or ring B when present represents a
non-substituted 1, 4-phenylene group, L when present fépresents
-0CO- or M when present represents -COO-, L or M when present
represents a singlg bond, R or Z bonded to a
decahydronaphthalene ring represents an alkyl group, and R or
Z bonded to a 1,4-phenylene group represents a non-substituted
alkyl group, alkoxy group or cyano group;

5. case in which either m or n represents 1, the other m or
n represents 0, ring A or ring B when present represents a
non-substituted 1,4-phenylene group, L or M when present
represents a single bond, R or Z bonded to a
decahydronaphthalene ring represents a non-substituted alkoxy
group, and R or Z bonded to a 1,4-phenylene group represents a
non-substituted alkyl group; .

6.. case in which either m or n represents 1, the other m or

n represents 0, ring A or ring B when present represents a
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trans-decahydronaphthalene-trans-2, 6-diyl group, L when
present represents -0CO-, M when present represents -CO0O- or L
or M when present represent a single bond, and R and 2
represent non—substituted_alkoxy groups;

7. case in which either m or n represents 1, the other m or
n represents 0, ring A or ring B when present represents a
non-substituted naphthalene-2, 6-diyl group, L when present
represents -0CO- or M when present represents -CO0O-, R or Z
bonded to a decahydronaphthalene ring represents a non-
substituted alkyl group, and R or Z bonded to a naphthalene-
2,6;diyl group represents a non-substituted alkyl group,
bromine atom or cyano group, or the case in which R or 2
bonded to a decahydronaphthalene ring represents a nég—
substituted alkoxy gfoup, and R or Z bonded to a naphthalene-
2,6-diyl group represents a non-substituted alkyl group or
cyano group;

8. case in which n represents 2, m represents 0, R
represents a non-substituted alkyl group, M when present
adjacent to a decahydronaphthalene ring represents -C00-, at
least one of rings B present represents a non-substituted 1,4-
phenylene group, and Z represents a non-substituted alkyl
group or bromine atoﬁ, or the case in which at least one of
rings B present represents a pyrimidine-2,5-diyl group, and 2
represents a non-substituted alkyl group, alkoxy group or
cyano group;

9. case in which m and n represent 1, ring A répresents a

trans~decahydronaphthalene~trans-2, 6-diyl group or a 1,4-
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cyclohexylene group, ring B represents a non-substituted 1,4-
phenylene group or 1,4-cy¢iohexylene group, L represents a
single bond, M represents -CO0O-, -0CO-, -CH;0- or -OCH;-, and R
and Z represent non-substituted alkyl groups; and,

applying similarly to compounds equivalent to the above
using combinations of the abbreviations).

Invention 2: A compound described in Invention 1 wherein,
ring A and ring B when present respectively end independently
represent a 1,4-phenylene group, naphthalene-2,6-diyl group, -
1,2,3,4-tetrahydronaphthalene-2, 6-diyl group, trans-1,4-
cyclohexylene group or decahydronaphthalene-2,6-diyl group
that may be substituted with fluorine atom(s).

Invention 3: A compound described in Invention f wherein,
ring A or ring B when present respectively and independently
represent a 1,4—phenylene eroup or trans-1, 4-cyclohexylene
group tbet may be substituted with fluorine atom(s).

Invention 4: A compound described in Invention 1 wherein,
L and M when present represent ~CH,CHz-, ~-CH;0-, -OCH,;-, -CF.0-,
-OC¥F2-, -C0O0O-, -0CO-, ~CF=CF- or a single bond.

Invention 5: A compound described in Invention 1 wherein,
L or M represents a single bond.
| Invention 6: A compound described in Invention 1 wherein,
L and M represent single bonds.

Invention 7: A compound described in Invention 1 wherein,
l1<m+nc<2.
Invention 8: A compound described in Invention 1 wherein,

R represents an alkyl group, alkoxy group, alkenyl group or
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alkenyloxy group having 1-12 carbon atoms.
Invention 9: A compound described in Invention 1 wherein

Z represents a halogen atom or an alkyl group, alkoxy group,
alkenyl group, alkenyloxy group or cyano group having 1-12
carbon atoms.

Invention 10: A compound described in Invention 1
wherein, R represents an alkyl group or alkenyl group having
1-12 carbon atoms, m represents 1, n represents 1, ring A
represents a trans-1,4-cyclohexylene group, ring B represents
a 3-fluoro-1, 4-phenylene group or 3,5-difluoro-1,4-phenylene
group, L and M represent_single bonds, and Z represents a
fluorine atom, chlorine atom, trifluoromethoxy group,
difluoromethoxy group, trifluoromethyl group, 3,3,3—:
trifluorocethoxy group or cyano group.

Invention 11: A compound described in Invention 1
wherein, R represents an alkyl group or alkenyl group having
1-12 carbon atoms, m represents 0, n.represents 1, ring B
represents a 3-fluoro-1, 4-phenylene group or 3,5-difluoro-1, 4-
phenylene group, M represents a single bond and Z represents a
fluorine atom, chlorine atom, tfifluoromethoxy group,
difluoromethoxy group, trifluoromethyl group, 3,3, 3-
trifluoroethoxy group or cyano group.

‘Invention 12: A compound described in Invention 1
wherein, R and Z represent alkyl groups or alkenyl groups
having 1-12 carbon atoms, m and n represent 1, rings A and.B
represent 1,4-phenylene groups or trans-1,4-cyclohexylene

groups, and L and M represent single bonds.
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Invention 13: A compound described in Invention 1
wherein, R and Z represent alkyl groups or alkenyl groups
having 1-12 carbon atoms, at least one of R or Z represents.an
alkenyl group, m represents 1, n represents 0, rings A and B -
represent.1,4-phenylene groups or trans-1,4-cyclohexylene
groups, and L represents a single bond.

Invention 14: A compound represented by general formula

(II):

R‘f@'“)%
m o (I

(wherein, R*! represents an alkyl group, alkoxy group, élkenyl
group, alkenyloxy group or alkoxyalkyl group, L! represents
-CH,CH,-, -CH(CH3)CHz-, -CHCH(CH3)-, -CH,0-, -OCH-, —éE}O—,
-OCF;-, -COO-, —OCO—,. -CH=CH-, -CF=CF-, -C=C-, -0(CH2)3-,
-(CH2)30-, -(CH;)4—~ or a single bond, R* represents an alkenyl
group, alkenyloxy group or alkoxyélkyl group when 1!
represents a single bond, ring A and m are the same as defined
in general formula (I), and the decahydronaphthalene ring has
a trans form). |

Invention 15: A production method of general formula (II)
described in Invention 14 including: feducing a compound

represented by general formula (II-A):

(wherein, R? is the same as previously defined in general

formula (II), ring E represents a 1,4-phenylene group or
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trans-1,4-cyclohexylene group, L and m are the same as
previously defined in general formula (I), and the

decahydronaphthalene ring has a trans form), and oxidizing the

'hydroxyl group as necessary.

Invention 16: A compound represented by general formula

(V-1) or general formula (V-2):

ut ut L

(wherein, U! and U? respectively and independently represent an
oxygen atom or the following structure:

’ 0\
(CH)

o~
(wherein, k represents an integer from 1 to 7), L is the same
as previously defined in general formula (I), and the
decahydronaphthalene ring has a trans form).

Invention 17: A production method of general formula

(V-1) or general formula (V-2) described in Invention 16

including:'converting a compound represented by general

formula (V-1A) or general formula (V-2A):

Ny 0
g X =0 wm e X o o vam
o) o

(wherein,.k is the same as previously defined in general
formula (V-1) or general formula (V—Z); and L is the same as
previously definéd in general formula (I)) into an enamine
using a secondary émine, and.reacting it with methyl vinyl

ketone to obtain a compound represented by general formula
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(V-1B) or general formula (V-2B)
(o)

. O ,
(CHa % (CHa @_L_Cbz
Mol O (v-1B) . Yo 0 (V-2B)

(wherein, k is the same as previously defined in general
formula (V-1) or general formula (V-2), and L is the same as
previously defined in general formula (I)) followed by
reductive hydrogenation.

Invention 18: A production method of general formula
(V-1) described in Invention 16 including: reducing a compound

represented by formula (V-1C):

Hooa (V-1C)

oxidizing thehhydroxyl groups as necessary, and protecting the
carbonyl groups as necessary.

Invention 19: A production method of general formula
(V-2) described in Invention 16 including: reducing a compound

represented by general formula (V-2C):

(wherein, although ring G represents a cyclohexane ring or

benzene ring, a single bond(s) of the cyclohexaﬁe ring may be

. replaced by double bond(s), and although rings F and H

respectively and independently represent the following

structures:

(wherein, U! is the same as previously defined in general



10

15

20

This Sheet Has Been Replaced

s TR

formula (V-1) or general formula (V-2)), a single bond(s) of

the cyclohexane ring may be replaced by double bond(s)),
oxidizing the hydroxyl group as necessary, and further
protecting the carbonyl group as necesséry.

| Invention 20: A production method of general formula

(V-1a) :

IO |
(CHﬂk:XC::t:j>=
Keo) O (v-1a)

(wherein, k is the same as previously defined in general
formula (V—i) or general formula (V-2)), which is one of the
structures of general formula (V-1) described in Invention 16,
includihg monoacetalation of a compound represented by general

formula (V-1D):

o
=Q:>=o (V-1D) :

Invention 21: A liquid crystal composition containing a
compound described in any of Inventions 1 through 13.

Invention 22: A liquid crystal device having for its
constituent feature the liquid crystal composition described
in Invention 14.

Invention 23: An active matrix drive, liquid crystal
device that uses the liquid crystal composition described in
Invention 14.

Invention 24: A super twisted nematic liquid crystal
device that uses the liquid crystal composition described in

Invention 14.
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BEST MODE FOR CARRYING OUT THE INVENTION

The following provides a detailed explanation of the
presént invention. A compound of gene¥al formula (I) provided
in the present invention is preferably of the form described
below.

In generai formuia (I), although R and Z represent alkyl
groups or alkoxy groups having 1-16 carbon atoms, alkenyl
groups having 2-16 carbon atoms, alkenyloxy groups havingl3—16
carbon atoms, alkyl groups having 1-12 carbon atoms
substituted with alkoxy group(s) having 1-10 carbon atoms,
hydrogen atoms, fluorine atoms, chlorine'atoms,
trifluoromethoxy groups, difluoromethoxy groups,
trifluoromethyl groups, 3,3,3-trifluorethoxy groups, cyano
groups, cyanato groups, hydroxyl groups or carboxyl groups,
which may be substituted with halogen(s), a straight chain
alkyl group having 1-12 carbon atoms or a straight chain
alkenyl group having 2-12 carbon atoms is preferable, é
straight chain alkyl group having 1-7 carbon atoms or a
straight chain alkenyl group having 2-7 carbon atoms is more
preferable, and the following structures are particularly
preférable'for R in the case of a straight chain alkenyl

group:

__/_\_/_\__\_\__/_\_

(wherein, the right side is linked to a ring); a structure
similar to that in R is preferable for 2 in the case the

dielectric anisotropy of the compound is near 0 or negative,
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and a fluorine atom, chlorine atom, trifluoromethoxy group,

15

difluoromethoxy group, trifluoromethyl group, 3,3,3-
trifluoroethoxy group or cyano group is preferable, a fluorine
atom, trifluoromethoxy group or cyano group is more
preferable, and a fluorine atom or cyano group is particularly
preferable for Z in the case the dielectric anisotropy of the
compound is positive. Although m and n respectively and

independently represent an integer from 0 to 2 and satisfy m +
n < 3, they are preferably respectively and independently 0 or

1, and more preférably satisfy 1 € m + n £ 2. Ring A and ring

B when present may be the same or different, represent a
trans—1,4—cyclohexylene group wherein one CH; group or more
than one adjacent CH; groups in the group may be replaced by
-0- or —S—,.or a 1l,4-phenylene group, 1l,4-cyclohexenylene
group, 1,4-bicylo(2,2,2)octylene group, piperidine-1,4-diyl
group, naphthalene-2,6-diyl group, trans-decahydronaphthalene-
trans-2,6~-diyl group or 1,2,3,4-tetrahydronaphthalene-2,6-diyl
group wherein one CH group or more than one adjécent CH groups
in the gréup may be replaced by -N=, and although these may be
substituted with a cyano group or halogen; a 1,4-phenylene
group or trans-1,4-cyclohexylene group that may be substituted
with halogen is preferable, a trans-1,4-cyclohexylene group is
more preferable for ring A, and a 1,4-phenylene group, 3-
fluoro-1, 4-phenylene group, 3,5-difluoro-1,4-phenylene group
or trans-1,4-cyclohexylene group is more preferable for ring

B. Although L and M when present may be the same or
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different, and represent -CH;CH;-, ~CH(CHj)CHz-, -CH,CH(CHj3)~-,
-CH,0~-, -0OCHz-, -CF20-, -OCF;~, -COO-, -0CO-, -CH=CH-, -CF=CF-,
~-C=C-, -0{(CHz)3-, -(CH,)30-, -(CH;)4— or a single bond,
-CH,CHz;- or a single bond is preferable for L while a single

bond is particularly preferable, and -COO-, -0CO-, -CH,CHp~, =-C

=C- or a single bond is preferable for M, while a single bond

is particularly preferable.

As has been described above, although the compound of
general formula (I) includes an extremely large number of
types of compounds according to the selection of its R, ring
A, ring B, L, M; m, n and Z, each of the combounds represented
by general formulas (Iaa) through (Thx) below is particularly

preferable.
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(wherein, although R is the same as breviously defined in
formula (I), a straight chain'alkyl.group having 1-7 carbon
atoms or a straight chain alkenyl group of the structure shown
below is preferable, and although R! represents an alkenyl

group having 2-16 carbon atoms, the following structure is

preferable): .

I/ N N WS N

(wherein, the right side is linked to a ring).
The following forms are particularly preferable for the
compound of general formula (V-1) or general formula (V-2)

provided in the present invention:

O O o)
-1 -1b
Xy
R?
o><:<L_>(oj (V-1c) ‘%0 V-1d)

(wherein, R! is the same as previously defined, and the

decahydronaphthalene ring represents the trans form); and,
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' . o)
OO var Ay D
CO%—GO (V-2¢) E ow o (V-29)
C ) o | ° Oj |
0O v Gy O v

R
m.Q,CQ” v RO*.\_dZ)“ 2

(wherein, although R is the same as previously defined in
formula (I), a straight chain alkyl group having 1-7 carbon
atoms or a straight chain alkenyl group having the following
structure is preferable, R is the same as previously defined,
and the decahydronaphthalene ring represents the trans form).
A compound of general formula (I) can be produced based
on the steps indicated below. In addition, the production
method of.the compound of general formula (I) is not limited
to the production examples described below.
1; Synthesis of General Formula (I) - 1
1-1 Synthesis of Géneral Formula (Iaf) from General Formula
(Iaa) and General Formula (Ibf) from General Formula

(Iba) in which R is an Alkyl Group, Alkoxy Group or
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After reacting a decahydronaphthalene derivative

Alkoxyalkyl Group

represented by general formula (IIa):

(wherein, R2? represehts an alkyl group, alkoxy group or
5 alkoxyalkyl group, ring A, m and L are the same as previously

defined in general formula (I), and the decahydronaphthalene
riné has a trans form) with organometallic reagent (III):

X 2

W Z
z

(wherein, Z! represents an alkyl group, alkoxy group, alkyl
greup substituted with an alkoxy group, hydrogen atom,

10 fluorine atom, chlorine atom, trifluoromethoxy group,
difluoromethoxy group, trifluoromethyl group or 3,3, 3-
trifluoroethoxy group, 22, 23 and z* respectively and
independently represent a hydrogen atom, fluorine atom or
chlorine atom, W represents MgX (wherein, X represents.a

15 chlorine atom; bromine atom or.iodine atom), a metal atom such
as Li, B(OH); or SiF(CHs3),, and these can be easily prepared
from the corresponding halogenated benzene derivative), by
dehydrating in the presence of acid catalyst,

octahydronaphthalene derivative (IV):
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(wherein, R?, 1, Zl,.zz, z3, z% ring A and m are the same as
previously defined, and the 9,10 positions of the
octahydronaphthalene ring have trans forms) is obtained. By
hydrogenating the double bond of the octahydronaphthalene ring
and isomerizing in the presence of alkaline catalyst as
necessary, (IA-1), which includes general formula (Iaf) from

general formula (Iaa) and general formula (Ibf) from general

formula (Iba):

z 22
oS
%z (1A-1)
2z

(wherein, R?, L, Z!, z?, z3, 2% ring A and m are the same as
previously“defined, and decahydronaphthalené fing haé a trans
form).can be produced.
1-2 Synthesis of General Formula (Iaf) from General Formula
_ (Iaa) and General Formula (Ibf) from Gene;al Formula
(Iba) in which R is an Alkenyl Group
After reacting a.decahydronaphthalene derivative

represented by formula (V-1b) or general formula (V-2b):

~0 o]
Eo><:b=o (V-1b) EOO—L‘%O (V-2b)

(wherein, L is the same as previously defined in general
formula (I), and the decahydronaphthalene ring has a trans
form) with organometallic reagenf (IIT), by dehydrating in the
presence of acid catalyst and re-converting to acetal, general

formula (VIa) or general formula (Vib):
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o z 2
EO ..\ @ 7 (Via)
g

o A 2
Eo><:>' sz (Vib)
2

(wherein, L, 2!, 2%, 23 and 2! are the samé.as previously
defined, and the 9,10 positions of the'octahydronaphthaiene
ring have trans forms) is obtained. After hydrogenating the
double bond of the octahydrohaphthalene ring and isomerizing
in the presence of alkaline catalyst as necessary followed by
deacetalization, general formula (VIIa) or general formula
(VIIb):
z 2
Z' (Vila)
% _

| A 2
o= L
%z (Vib)
P

(wherein, L, 2Z!', 2z%, 23 and 2* are the same as previously
defined, and the 9,10 positions of the octahydronaphthalene
ring have trans forms) is obtained. .After then reacting this
with Wittig's reagent (VIII),

Ph3P=CHOCH, (Vi)
it was acid hydrolyzed and isomerized to the trans form using
base followed by repeating reaction of (VIII) and acid

hydrolysis to obtain alkanal derivative (IX):
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| A 2
oA OH N W e o
2

(whefein 1 represents an integer of 0 or greater, m, L, zl, z?,
z> and z' are the same as previously defined, and the
decahydronaphthalene ring has a trans form). After reacting
this with general formula (X):

PhaP=CHR® (X)
(wherein, R® represents a hydrogen atom or alkyl group that
may be substituted with one or more fluorine atoms or alkoxy
groups), by isomerizing the double bond to the trans
conformation using a benzene sulfinate and so forth as
necessary, decahydronaphthalene derivative (IA-2), iA which R
of general formula (Iaf) from general formula (Iaa) and
general formula (Ibf) from_general formula (Iba) represents an

alkenyl group:

2 |
e

R3 _ Z' (1A-2)
| 2

(wherein, 1 represents an integer of 0 or greater, R3, m, L,
2, 22, 23 and Z* are the same as previously defined, and the
decahydronaphthalene ring has a trans form), can be produced.
In addition, by reduciﬁg alkanal derivative (IX) to obtain an
alcohol derivative and then converting this to an alkoxide
followed by reacting the alkyl halide, a compound can be
produced wherein, in general formula (I), n is 1, ring C is a

1,4-phenylene group, and R is an alkoxy group, etc.
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1-3 Synthesis of General Formula (Iao) from Genéral Formula
(Iaj) and General Formula (Ibo) from General Formula
(Ibj)
After reacting Wittig's reagent (VIII) with general
5 formula (IIa), by acid hydrolyzing, isomerizing to the trans
form using base, again reacting with (VIII) and repeating aéid
hydrolysis, and reacting general formula (III) with alkanal

derivative (XI):

RL@—L CHO
)"-Q__)—/ oxn

(wherein, R2, L, ring A and m are the same as previously
10 defined, and the decahydronaphthalene ring has a trans form),
followed by dehydrating in the presence of acid catalyst,

decahydronaphthalene derivative (XII):

z 2

' <::> Z X
2 :

(wherein, R®, L, 2, 22, 23, 2% ring A and m are the same as

previously defined, and the decahydronaphthalene ring has a
15 trans form) ié obtained. By hydrogenating the double boﬁd,

(IA-3), which includes general formula (Iaoc) from general

fofmula (Iaj) and general formula (Ibo) from general formula

(Ibj):

A 2
p .

(wherein, R?, L, 2%, 2%, 23, 2% ring A and m are the same as
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previously defined, and the decahydronaphthalene ring has a
trans form) can be produced.
1-4 Synthesis of General Formula (Iai) from General Formula'
(Iag), General Formula (Iar) from Gehefal Formula (Iap),
5 © General Formula (Ibi) from General Formula (Ibg) and
General Formula (Ibr) from General Formula (Ibp)
After either direct bromination or iodination or
1ithionétion with alkyl lithium of a phenyldecahydro—
naphthalene derivative represented by general formula (XIII)

10 for which the synthesis method has already been described:

z Z
(-
)’_"Q}wﬂ )

z
(wherein, R, L, 22, 23, 2% ring A and m are the same as
previously defined, M! represents a éingle bond or an alkylene
group having 1-4 carbon atoms, and the decahydronaphthalene
ring has a trans form), by reaéting with bromine or iodine,

15 decahydronaphthalene derivative (XIV):

Val 22
-
);Q}w 2 (XIV)

z
{wherein, A represents a halogen atom such as bromine or
iodine, R, L, 2%, 23, 2%, ring A and m are the same as
previously defined, M! represents a single bond or alkylene
group having 1-4 carbon atoms, and the decahydronaphthalené
20 ring has a trans form) can be produced.

Organometallic reagent (XV):
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X 2
oS
- );Cb-w Wi (XV)

z
(wherein, W' represents a metal such as MgBr, MgI or Li or a
metal-containing group, R, L, Z?, 23, 2%, ring A and m are the
same as previously defined,.M1 represents a single bond or an
alkylene group having 1-4 carbon atoms, and the
decahydronaphthalene ring has a trans form) is produced by
reacting a metal such as magnesium with general formula (XIV)
or by éonverting general formula (XIII) to the tréns—metal.
uSing an organometallic reagent sﬁch as alkyl lithium. By
reacting this with carbon dioxide, a benzoic acid derivative

represented by general formula (XVI):

A 2
D

);’CCW@COZH (Xv1)

z -

(wherein, R, L, 2%, 23, 2!, ring A and m are the same as
previously defined, M' represents a single bond or an alkylene
group having 1-4 carbon atoms, and the deéahydronaphthalene
ring has a trans form) is obtained. After converting this to
an acid halide with a halogenating agent such as thionyl
halide, by reacting with ammonia to convert an acid amide and
then dehydrating, general formula (IA-4), which includes
general formula (Iai) from general formula (Iag), general
formula (Iar) from general formula (Iap), general formula
(Ibi) from general formula (Ibg) and general formula (Ibr)

from general formula (Ibp):
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X 2
RO O
)’-"Q}M' CN (I1A-4)

s
(wherein, R, L, 2%, z3, 2!, ring A and m are the same as

previously defined, M! represents a single bond or an alkenyl

" group having 1-4 carbon atoms, and the decahydronaphthalene

ring has a trans form) can be produced.

1-5 Prdduction of General Formula (Iau) from General Formula
(Ias) and General Formula (Ibu) from General Formula
(Ibs)

After acid chloridation of general formula (XVIII):

@
- COH (XVII)

(wherein, R' represents an alkyl group, alkenyl group, alkoxy
group or alkoxyalkyl group, L, ring A and m are the same as
previously defined, and the decahydronaphthélene ring has a
trans form), obtained by reacting an oxidant such as silver
oxide with general formula (XVII) obtained in the production
process of general formula (XI) for which the production

method has been already described:

@
m CHO (XVil)

(wherein, R® represents an alkyl group, alkenyl group, alkoxy
group or alkoxyaikyl group, L, ring A and m are the same as
previously defined, and the decahydronaphthalene ring has.a
trans form), by reacting with a compound éf general formula

(XIX):
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X 2
HO zZ (XX
. _

(wherein, Z is the same as previously described in general
formula (I), and Z?, z3 and z! are the same as previously
defined), general fofmula (IA-5), which includes general
formula (Iau) from general formula (Ias) and general formula

5 (Ibu) from general formula (Ibs):

. z Z
-
)@cor-@-z (1A-5)
5 .

(wherein, R*, L, 22, 23, 2% ring A and m are the same as
previously defined, Z is the same as previously described in
‘general formula XI), and the decahydronaphthalene ring has a
trans form), can be produced.
10 1-6 * Production from General Formula (Ici) from General
Formula
(Ica) and General Formula (Icu) from General Formula
(Icm)
General formula (IA-6), which includes general formula
15 (Ici) from general formula (Ica) and general formula (Icu)

from general formula (Icm):
R 2 2
Od -
- wo
2 B

(wherein, R%, L, 2z}, 23, 23, 2% ring A and m are the same as

previously defined, z2, 2% and 2! may be the same or different,
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and the decahydronaphthalene riﬁg has'a trans form), can be
produced by reacting general formula (III) with general
formula (XIV), for which the production method has already
been described, in the presence of transition metal catalyst.
1-7 Synthesis of.General Formula (Idi) from General Formula

(Ida)

General formula (IA-7), which includes general formula

(Idi) from general formula (Ida):
' z 2B 2
O
"D
2z b

(wherein, R% L, 2z?, 23, 2% ring A and m are the same as
previously defined, 2%, 2? and 2Z* may be the same or different,
and the decahydronaphthalene ring has a trans form), can be
produced using the method described in 1-4 and a
phenyldecahydronaphtﬁalene derivative represented by.general

formula (IA-6a) for which the synthesis method has already

been described:

(wherein, R?, L,_Zl, z?, 23, 2% ring A and m are the same as

previously defined, 22, 73 and z* may be the same or different,

and the decahydronaphthalene ring has a trans form).

1-8 Production of General Formula (Idu) from General Formula
(Idm)

By converting géneral'formula (XVIII), for which the
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producﬁion method has already been described, into an acid

chloride followed by reacting with a compound of general

formula (XX):

A 2A 2
OO ox
pad pd

(wherein, %, 22, 23, 2% ring A and m are the same as

previously defined, and the plurality of 2Z?, Z3 and z‘ may be

the same or different), general formula (IA-8), which includes

general formula (Idu) from general formula (Idm):

. ) A 2R 2
‘@— )(:b,co @ @ Z (A-8)
2 2

(wherein, R*Y, L, 2, 22, 23, 2%, ring A and m are the same as
previously defined, the plurality of Z%, Z® and Z! may be the

same or different, and the decahydronaphthalene ring has a

trans form) can be produced.

1-9 Production of General Formula (Ier) from General Formula

(Iea)

General formula (IA-9), which includes general formula

(Icr) from general formula (Ica):

iﬁ Ei:j ) g‘lnilb A 2r 27

(wherein, R*, L, 2!, 2%, 23, 2% ring A and m are the same as

previously defined, the plurality of 22, 23 and z‘ may be the

same or different, and the decahydronaphthalene ring has a
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trans form), can be produced by reacting general formula
(XXI): |
X 2
HC= ' (XX
. _
(wherein, 2!, 22, 2% and Z® are the same as previously defined)
with general formula (XIV), for which the production method
5 has already been described, in the presence of transition
metal catalyst.
1-10 Production of General Formulé (Iff) from General Formula
(Ifa), General Formula (Ifo) from General Formula (Ifj)
and General Formula (Iry) from Gener;l Formula (Irm)

10 After reacting an organometallic reagent (XXII)Q

(wherein, X', X?, %3, X* and X® respectively and independently
represent a hydrogen atom, fluorine atom or chlorine atom, énd
W and 2' are the same as previously defined) with a
decahydronaphthalene derivative represented by general formula
15 (ITa), by then dehydrating in the presence of acid catalyst,

| hydrogenating the double bond of the octahydronaphthalene
ring, and isomerizing in the presence of alkaline cataiyst as
necessary, (IA-10), which includes general formula (Iff) from
general formula (Ifa), general formula (Ifo) from'general

20 formula (Ifj) and general formula (Iry) from general formula



(wherein, R%?, L, X'

same as previously defined,

43

10)

, Z}, ring A and m are the

and the decahydronaphthalene ring

has a trans form), can be produced.

10

15

1-11 Synthesis of General Formula (Ifi) from General Formula

(Ifg) and General Formula (Ifr) from General Formula

(Ifp)
After demethoxyating general formula (XXIII), for which

the synthesis method has already been described:

(wherein, R?, 1, X!, %%, X3, x4, X% ring A and m are the same
as previously defined, and the decahydronaphthalene ring has a

trans form) using hydrobromic acid and so forth to obtain

phenol derivative (XXIV):

(XXIV)

- (wherein, R%, L, X', X%, %, X', X°, ring A and m are the same

as previously defined, and the decahydronaphthalene ring has a

trans form), and converting to an elimination group by
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allowing p-toluene sulfonyl chloride or trifluoromethane
sulfonic acid anhydride to act on this, by reacﬁing with
potassium cyanate and so forth in the presence of transition
metal catalyst, general formula (IA-11l), which includes
general formula (Ifi) from general formula (Ifg) and general

formula (Ifr) from general formula (Ifp):

(1A-11)

(wherein,-Rz, L, X, %%, %3, x4, Xs, ring A and m are the same
as previously defined, and the decahydronaphthalene ring has a
trans form), can be produced. Here, a palladium complex or
nickel complex is preferable for the transition metal
catalyst.
1-12 Synthesis of General Formula (Igp) from General Formula
(Iga)
After reducing decahYdronaphthalene derivative (II) to

obtain alcohol derivative (XXV):

@_ K:QD—OH (XXV)

(wherein, R?, L, ring A and m are the same as previously
defined, and the decahydronaphthalene ring has a trans form),
by either reacting this with a halogenating agent, p-toluene
sulfonyl chloride or trifluoromethane sulfonic acid anhydride,

a compound represented by general formula (XXVI):
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DKy
vV (XXVD)

(wherein, V represents a bromine or iodine halogen atom or an
elimination group such as a p—tolueﬁe sulfonyloxy group or a
trifluoromethane sulfonyloxy group, R?’, L, ring A and m are
the same as previously defined, and the decahydronaphthalene
ring has a trans form) is obtained. By then reacting this
compound with a metal éuch aé magnesium or alkyl lithium and

so forth, organometallic reagent (XXVII):

W (XXVI)

{wherein, W, Rzl L, ring A and m are the same as previously
defined, and the decahydronaphthalene ring has a trans form)
is prepared, and after reacting this with 1,2,3,4-
tetrahydronaphthalene-2-one derivative (XXVIII):
X
O
Z' XXVl
¥ e
(wherein, X!, X2, X® and 2! are the same as previously
defined), by dehydrating in the presence of acid catalyst to
obtain 1,2-dihydronaphthalene derivative followed by
hydrogenating the double bond of the 1,2-dihydronaphthalene
ring, general formula (IA-12), which includes general formula

(Igp) from general formula (Iga)f
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(wherein, R?, L, X!, X%, %3, 2!, ring A and m are the same as

previously defined, and the decahydronaphthalene ring has a

" trans form), can be produced.

1-13 Synthesis of General Formula (Igt) from General Formula

(Igq)

General formula (IA-13), which includes general formula

(Igt) from general formula (Igq):

(I1A-13)

(wherein, R?, L, X!, X%, X% ring A and m are the same as
previously defined, and the decahydronaphthalene rinq has a
trans form); can be produced by using the method described in
1-4 and a phenyldecahydronaphthalene derivative represented by

general formula (IA-12a), for which the synthesis method has

‘already been described:

(1A-12a)

(wherein, R?, L, X*, X%, X%, ring A and m are the same as

previously defined, and the decahydronaphthalene ring has a

trans form).

1-14 Synthesis of General Formula (Icl) from General Formula

(Icj) and General Formula (Icx) from General Formula

(Icv)

- After reacting organometallic reagent (XXVII) with
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formula (XXIX):

ES)O=O (XXIX)

by preparing general formula (XXX):

KOO0 -

(wherein, R?, L, ring A and m are the same as previously
defined, and the octahydronaphthalene ring has a trans form)
by dehydrating in the presence of acid catalyst, hydrogenating
the double bond and removing the protection of the carbonyl

groups undef acidic conditions, general formula (XXXI):

o
O (XXX

(wherein, R?, L, ring A and m are the same as previously
defined, and the octahydronaphthalene ring has a trans form)
is obtained. After reacting this with organometallic reagent
(III), by dehydrating in the presence of acid catalyst{
hydrogenating the double bond of the octahydronaphthalene ring
and isomerizing in the presence of alkaline catalyst as
necessary, (IA-14), which includes general  formula (Icl) from
general formula (Icj) and general formula (Icx) from general

formula (Icv):
, A <
| R@L ‘.. . @ 2! (IA-14)
z

(wherein, R?, L, 2!, 2%, 2z, 2% ring A and m are the same as

previously defined, and the decahydronaphthalene ring has a
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trans form) can be produced.
1-15 Synthesis of General Formula'(Idl) from General Formula
(Id3) |
General formula (IA-15), which includes general formula

(Idl) from general formula (Idj):

2 2
@ CN (IA-15)
pas

(wherein, R?, L, 2%, 23, 2% ring A and m are the same as

previously defined, and the decahydronaphthalehe ring has a
trans form), can be produced using the method described in 1-4
and a phenyldecahydronaphthalene derivati&e represented by
general formula (IA-14a), for which the synthesis mefﬁod has

already been described:

z Vg
Rz@_L ‘.. . @ (1A-14a)
bl

(wherein, R?, L, 22, 23, z!, ring A and m are the same as
previously defined, and the decahydronaphthalene ring has a

trans form).

1-16 Synthesis of General Formula (Idx) from General Formula
(Idv)

With the exception of using for the raw material a phenol
derivative that can be produced from general formula (XXXI) or
general formula (IA-1), for which the synthesis methods have
already been described, general formula (IA-16), which

includes general formula (Idx) from general formula (Idv):
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2

(wherein, R?, L, z2%, 23, 2%, Z, ring A and m are the same as
previously defined, the plurality of A may be thé same or
different, and the decahydronaphfhalene ring has a trans form)
can be producéd using the method described in 1-5.
2. Synthesis of General Formula (I) - 2
2-1 Synthesis of General Formula (Inj) from General qumula

(Ina)

After reacting Wittig's reagent (VIII) with general
formula (IIa), by hydrolyzing and isomerizing to the trans
form using base and then repeating reaction with (VIII) and

hydrolysis, alkanal derivative (L):

oS '
m (CH)—CHO (L)

(wherein, 1 represents an integer of 0 or greater, R4, L, ring
A and m are the same as previously defined, and the
decahydronaphthalene ring has a trans form) is obtained.

After reacting this with general formula (X), by isomerizing
the double bond to the trans conformation by allowing benzene
sulfinic acid to act on the product as necessary, (IB-1),
which includés general formula (Inj) from general formula

{Ina):

w_@_Lm IB-1
(Cﬂﬂ—w\_R?( )
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(wherein, 1 represents an integer of 0 or greater, R, R’, I,
ring A and m are the same as previously defiﬁed, and the
decahydronaphthalene ring has a trans form), can be produced.
In addition, after reducing alkanal derivative (XXIX) or
general formula (IIa) to obtain an alcohol derivative and
converting this to an alkoxide, by reacting with alkyl halide,
a compound in which n = 0 and Z is an alkoxy group and so
forth in general formula (I) can also be produced.
2-2 Synthesis of Genefal Formula (Ino) from General Formula

(Ink)

(IB-2), which includes general formula (Inj) from general

formula (Ina):

D '
(CHZ)I_\_ i (1B-2)

(wherein, R’>, R!, L, ring A, 1 and m are the same as previously
defined, and the decahydronaphthalene ring has a trans form),
can be produced in the same manner as 2-1 with the exception
of using general formula (XXXI) as the raw material. 1In
addition, after reducing the alkanal derivative or general
formula (XXXI) to obtain an alcohol derivative and converting
this to an alkoxide in the same manner as 2-1, by reacting
with alkyl halide, a compound in which Z is an alkoxy group
and so forth in general formula (I) éan be produced.
Furthermore, an alkenyl form of.general formula (XXXI) can
also be produced according to 1-2.

2-3 Synthesis of General Formula (Iow)'from General Formula
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(Ioa), General Formula (Ipe) from General Formula (Ipa),

51

General Formula (Ipi) from General Formula (Ipg) and
General Formula (Ige) from General Formula (Igb)

General formula (XXXII):

z 2
w_@_" llk.. o M‘):-gt :} o)
. 28

(wherein, ring A, R, m, n, L, M!, 2%, 23 and Z4 are the same as
previously defined, ring D represents a 1,4-phenylene group or
trané—1,4—cyclohexylene group, and the 9,10 positions of the
decahydronaphthalene ring have trans forms), which can be
produced by the above methods or their combinations, can be
obtained. An organometallic reagent is then produced that is
prepared by directly iodinating or brominating this, or
lithionating with alkyl lithium, and allowing the brbmine or
iodine to react, followed by reacting with a metal such as
magnesium or transmetalating using an organometallic reagent
such as alkyl lithium. By then allowing this to react with

dimethylformamide (DMF), general formula (XXXIII):

z 22
RL@—LW)"—@-CHO OO
| B

(wherein, ring A, ring D, R% 1, m, n, L, M, 22, 2% and 2! are
the same as previously defined, and the 9,10 positions of the
decahydronaphthalene ring have trans forms) is produced.

After allowing Wittig's reagent (VIII) to react with this, by

hydrolyzing and isomerizing to the trans form using base, and
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then repeating reaction with (VIII) and hydrolysis, alkanal

derivative (XXXIV):

' . 2 _
R‘_@_L ‘.. _ o M‘)"—‘—(CHZ),—CHO (XXXIV)
2z

(wherein, ring'A, ring D, RY 1, m, n, L, M}, 2%, 2® and 2Z* are
the same as previously defined, and the decahydronaphthalene
ring has a trans form) is obtained. After reacting general

formula (X) with this, by isomerizing the double bond to the

trans conformation by allowing benzene sulfinic acid to act on

this as necessary, general formﬁla (IB-3), which includes
general formula (Iow) from general formula (Ioca), general
formula (Ipe) from general formula (Ipa), general fofﬁula
(Ipi) from'general formula (Ipg) and general formula (Ige)

from general formula (Igb):

R*
AOaLS MR@}—\_
R3

(wherein, ring A, ring D, R’, R, m, n, L, M, 2% 2> and 2* are
the same as previously defined, and the decahydronaphthalene
ring has a trans form), can be produéed. In addition, after
reducing alkanal derivative (XXXIV) to obtain an alcohol
derivative and cénverting this to an alkoxide, by reacting
with alkyl halide, a compound can also be produced in which R
is an alkoxy group and so forth. Furthermore, the production
method of a compound that does not contain an alkenyl group

has been previously described.
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2-4 Synthesis of General Formula (Ira) from General Formula

(Ipf)

General formula (IB-4), which includes general formula

(Ipf) and general formula (Ira):

'?_6<:j>-L)é(:}t:>h{g::>_ \ (1B-4)

(wherein, ring A, ring D, R}, R, m, n, 1, L and M! are the
same as previously defined, and the decahydronaphthalene ring

has a trans form), can be produced by the same method as 2-1

using general formula (XXXV):

RO o

(wherein, ring A, ring D, R?, L, m, n and M! are the same as
previously defined), which can be produced according to the
method of 1-13 and 1-14.
2-5 Synthésis of General Formula (Ipt) from General Formula
(Ipk)
After reacting the following compound:
X 2
W RZ XXXV
z

(wherein, R?, z2, z®, Z* and W are the same as previously
defined) with general formula (VIIa) or general formula
(VIIb), by dehydrating in the presence of acid catalyst,

hydrogenating the double bond of general formula (XXXVIIa) or

general formula (XXXVIIb):
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Az
2 2
R L
R2 (XXXVib)
g
g
(wherein, R?, 2%, Z3, 2* and L are the same as previously
defined, the plurality of R?, 22, 2® and 2* may be the same or
different, and the decahydronaphthalene ring has a trans form)
and isomerizing in the presence of alkaline catalyst as

necessary, general formula (IB-5), which includes general

formula (Ipt) from general formula (Ipk):

Az z
z 2 _
R L
. R? (IB-5)
z
2
(wherein, m, R?, 22, 23, 2* and 1L are the same as previously
defined, the plurality of R?, 22, Z® and 2z* may be the same or
different, and the decahydronaphthalene ring has a trans
form), can be produced.
2-6 Production of General Formula (Iqi) from General Formula
(Igf) and General Formula (Igt) from General Formula
(Igk)
General formula (IB-6), which includes general formula

(Igi) from general formula (Igf) and general formula (Iqt)

from general formula (Iqgk):
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(wherein, R*, 1, 22, 23, z% ring A and m are the same as
previously defined, the plurality of z?, z® , 2% and R* may be
the same or different, and the decahydronaphthalene ring has a
trans form), can be produced by reacting general formula

5 (XXXVI) with general formula (XIV), for which the production
method has already-been described, in the presence of a
transition metal catalyst.
2-7 Synthesis of General Formula (Irf) from General Formula

(Ira)

10 | After reacting organometallic reagent (XXVII) with
general formula (IIa) or general formula (XXVIII), by
dehydrating in the presence of acid catalyst and theh
hydrogenating the double bond, general férmula (IB-7), which

includes general formula (Igp) from general formula (Iga):

15 (wherein, R?, L, X2, X3, X% 2!, ring A and m are the same as
previously defined, and the decahydronaphthalene ring has a
trans form), can be produced. |
2-8 Synthesis of General Formula (Irk) from General Formula

(Irg)

20 After reacting the following compound:
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X 2
w RZ  (XXXVI)
z
(wherein, R?, 22, Z°, Z* and W are the same as previously
defined) with general formula (XXXI), by dehydrating in the -
presence of acid catalyst, hydrogenating the double bond of

general formula (XXXIX):

(wherein, ring A, m, n, L, X' and X are the same as previously
defined, the plurality of R? may be the same or different, and
the decahydronaphthalene ring has a trans form), and’
isomerizing in the presence of alkaline catalyst .as necessary,
general formula (IB-8), which includes general formula (Irk)

from general formula (Irg):

(wherein, ring A, m, n, L, X*! and X®> are the same as previously
defined, the plurality of R?> may be the same or different, and
the decahydronaphthalene ring has a trans form), can be
produced.

3. Synthésis of General Formula (I) - 3

3-1 By reacting a phenyl lithium reagent represented by

general formula (XVa):
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(wherein, RY, L, 22, 23, 2% ring A, M! and m are the same as
previously defined, and the decahydronaphthalene ring has a
trans form) with a phenyltrifluoroethylene derivative
represented by general formula (XL):
z 2 |
CF,=CF z (XL)
28
5 (wherein, 2!, 2%, 2° and 2! are the same as previously defined)
and de-protecting the protective groups as necessary, general

formula (IC 1):

AOH e

(whe.rein, R, L, z', 2%, 23, 2% ring A, M' and m are the same
as previously defined, the plurality of Z%, 23 and z! may be
10 the same or different, the steric form of the double bonds
represents the trans form, and the decahydronaphthalene ring
has a trans form) can be produced.
3-2 By reacting a thlocarboxylate -O-ester represented by
general formula (XLI):
-
RZ—@—L ) 0 Z (XLl
=~ X,

15 (wherein, R?, L, 2%, 23, 2% ring A and m are the same as
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previously defined, the plurality of rings A may be the same
or diffe:ent, and the decahydronaphthalene ring has a trans
form) with a fluorinating agent such as DAST, and de-
protecting the protective groups as necessary,'general formula
(IC-2):

F-U

RZ—@—L z (c2)
KLO~E

F e zB

(wherein, R?®, L, 22, 23, 2% 2, ring A and m are the same as

previously defined, the plurality of rings A may be the same
or different, and the decahydronaphthalene ring has a trans
form) can be produced.

Here, thioéarboxylate—o—ester can be produced b; reacting
the corresponding darboxylate ester (IA-16) with Lawesson's
reagent.

3-3 General formula (IC-3):

oy
(CHp)—CF,H (IC-3)

(wherein, 1 is an integer of 0 or greater, R L, ring A and m
are the same as previously defined, and the
decahydronaphthalene ring has a trans form) can be produced by
reacting sodium chlorodifluorcacetate with an alkanal
derivative (L) to overheating.

4. Synthesis §f General Formula (I) Intermediates

4-1 Synthesis of General Formula (II)

After reacting general formula (XLIII):
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BrOCHs (XLI)

with general formula (¥XLIV):

R‘-(@%_IW (XLIV)

(wherein, R*, W and m are the same as previously defined) in
the presence of a transition metal catalyst, by de-protecting

the resulting general formula (XLV):

i @ ©@ OCH; (XLV)

(wherein, R! and m are the same as previously defined),

general formula (XLVI):
Ré
0 SR

(wherein, R?, W and m are the same as previously defined) is
obtained. By then hydrogenating the aromatic rings of this

compound, general formula (XLVII):

' R2 ' | |
o (XLVII)

(wherein, R?> and m are the same as previously defined) can be
produced. In addition, after reacting general formula

(XLVIII):

I#—{<:3>=0 (XLwviin

with general formula (XLIIIa):

WOCH3 (XLilta)

(wherein, W is the same as previously defined) and
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dehydrating, general formula (XLIX):

\
¥ . ©© OCH; (XLIX)

(wherein, R! and m are the same as previously defined) is
obtained. General formula (XLVII) can also be produced by
hydrogenating this compound.
4-2 Synthesis of General Formula (V-1)

Formula (V-1D) is obtained by hydrogenéting formula

(V-1C). General formula (V-1):

U'=
u? (V1)

(wherein, U! and U? are the same as previously defined) éan be
produced by acetalation of the carbonyl groups follerd by
isolation of the diketone, monoacetal and diacetal.
4-3 Synthesis of General Formula (V-2)

General formula (LII):

O

(Cszko ../ @ OH (L)

(wherein, k is the same as previously defined) is obtained by
reacting general formula (XLIV) with general formula (V-134),
dehydrating, de-protecting the resulting compound and
reacetalization. Generallformula (V-2) in which L is a single
bond can then be produced by hydrogenating the aromatic ring
of this compound and oxidizing or acetalating as necessary.

In addition, general formula (LI):
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O

(CHg ' @@ OH (L)

o)

(wherein, k is the same as breviousiy defined) is obtained by
reacting general formula (XLIIia) with general formula (V—lA),
dehydrating, de-protecting the reéulting compound and
reacetalization. General formula (V-2) in which L is a single
bond can then be produced by hydrogenating the aromatic rings
of this compound and oxidizing or acetalating as necessary.
Furthermore, in cases when L is not a single bond, general

formula (LIII) or general. formula (LIV):

IO \
(CHZZKO>C>-L0H (L

0
(CH22k0>Cb—L—©—OH L)

(wherein, k is the same as previously defined) is obtained in

accordance with the method described above. This compound can

“be obtained by hydrogenating using the method described above.

Specific examples of typical examples of compound (I) of
the present invention produced in this manner are summarized

in Table 1.
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Table 1 Compound 1 Represented by General Formula (I):

R-(@—L)’;%-(MZ (n

Phase transition
temperature (°C)

I-1 n&m-(_b_@l: C 52 (N 46) I

Compound Formula

I-2 n-Cy oil

E
-6
F
F
" ""%—@}-F C 46 1
F
OCF;
F
F
F
OCFy
F
F
D F

I-3
I-6 | J‘Q}_(@}F_ ' -

n-Cy

-Cs
I-4 n-G.;Hy—Q:>_©>_ C 47 I
Hy

(In the table, C indicates the crystal phase, N the

nematic phase, and I an isotropic liquid.)
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Table 2 Compound 2 Represented by General Formula (I):

KO @)z o

Phase transition

Compound Formula temperature (°C)

' F
I-9 n-Cst—Q:)_@ _
CN
F
I-10 "'%W‘%—@—cu C 86 (N 18) I
F
I-11 /_Cb—@-cn C 80 N 129 I

F
I1-12 cN C 88 I

(In the table, C indicates the crystal phase, N the

nematic phase, and I an isotropic liquid.)
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Table 3 Compound 3 Represented by General Formula (I):

O K@) o

Phase transition

Compound Formula temperature (°C)

C 102 N 220 I

I-17 "-ca"'rF C 62 N 188 I
I-18 ’“°‘“’F C 76 N 141 I
F
I-19 ”°‘H’.ocp, C 94 N 215 I
1-20 "“""F -
F

F F
I-21 "°‘”’F' C 96 N 107 I

" F

1-16 -Gty

;

(In the table, C indicates the crystal phase, N the

nematic phase, and I an isotropic liquid.)
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Table 4 Compound 4 Represented by General Formula (I):

Oy O g VI

Phase transition

Compound Formula temperature (°C)

I-22 ,-\_<:2:>_j;\ oil

C24 N 115 I

a%eSe st
1-24 J_Cb‘O'”’”’ C 67 N 139 I
p4r*C:t:>—<:>—mqm-
F

C30 NS9O I

I-26 et .. @@ _

.
1-27 "“"’F - -
I-28 ““”‘(.b_Q:)_\ -

(In the table, C indicates the crystal phase, N the

nematic phase, and I an isotropic liquid.)
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Since many of the compounds represented by general
formula (I) exhibit superior co-solubility with other liquid
crystal materials, they can be suitably used as materiais for
liquid crystal display cells in the state of a mixture with
other liquid crystal compounds. Although the compound of (I)
can be used in any of the various display methods previdusly
described, they are.suited for use in simplé matrix driving or
active matrix driving TN display elements and STN display
elements.

In this manner, although compositions provided by the
present invention qontain at least one type of compound
represented by general formula (I) as their first component
for as preferable typical examples of nematic liquid‘Erystal

compounds that can be used by mixing with a'compound

- represented by general formula (I), they particularly

preferably contain at least one type of the second to fourth
components indicated below as other components.

Namely, the second component is a so-called fluorihe—
based (halogen-based) p type liquid crystal compound that is
composed of the compounds indicated in general formulas (Al)

through (A3) below.

DD D o
DA DDDr

In the above formulas, RP represents an alkyl group
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having 1-12 carbon atoms, these may have a sﬁraight chain or
methyl or ethyl branched structure, a 3-6 membered ring
structure, any arbifrary ~-CH;~ present in the group may be
replaced by -0-, -CH=CH-, -CH=CF-, -CF=CH-, —CF=CF— or -C=(C-,
and any arbitrary hydrogen atom present in the group may be
substituted with a fluorine atom or trifluoromethoxy group.
However, a straight chain alkyl group having 2-7 carbon atoms,
straight chain 1-alkenYl group having 2-7 carbon atoms,
straight chain 3-alkenyl group having 4-7 carbon atoms and an
alkyl group having 1-5 carbon atoms in which the terminal is
substituted with an alkoxyl group having 1-3 carbon atoms are
preferable. 1In addition, the compound ﬁay have optical
activity or be a racemic mixture in the case asymmetric
carbons are formed as a result of branching.

Rings A, B and C respectively and independently represent
a trans-1, 4-cyclohexylene group, trans—decahydronaphthalene—
trans-2, 6-diyl group, 1,4-phenylene group that may be
substituted with one or more fluorine atoms, naphthalene-2,6-
diyl group that may be‘subsﬁituted with one or more fluorine
atoms, tetrahydronaphthalene-2,6-diyl group that may Be
substituted with one or more fluorine atoms, 1,4-
cyclohexenylene group that may be substituted with a fluorine
atom, 1,3—dioxane-trans-2,5—diyl group, pyrimidine-2,5-diyl
group or pyridine-2,5-diyl group. However, a trans-1,4-
cyclohexylene group, trans-decahydronaphthalene-trans-2,6-diyl
group, naphthalene-2, 6~diyl group that may be substituted with

a fluorine atom, or 1,4-phenylene group that may be
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substituted with.l or 2 fluorine atoms is preferable. 1In
particular, it is preferable that ring A be a trans-1,4-
cyclohexylene group in the case ring B is a trans-1,4-
cyclohexylene group or trans—decahydronaphthalene—trans—2,6—
diyl group, and it is preferable that rings B and A be trans-
1l,4-cyclohexylene groups in the éase ring C is a trans-1,4-
cyclohexylene group or trans-decahydronaphthalene-trans-2, 6-
diyl group. In addition, it is prefefable that ring A be a
trans-1, 4-cyclohexylene group in (A3).

L?, L® and L° are connecting groups that respectively and
indepeﬁdehtly represent a single bond, ethylene group
(-CH2CH2-), 1,2-propylene group (-CH(CH3)CH,- and -CH,CH(CHs)-),
1,4-butylene group, -COO-, -0CO-, —-OCF,-, ~CF,;0-, —CH=CH-,
-CH=CF-, -CF=CH-, -CF=CF-, ;CEEC— or —CH=NN=CH—. However, a
single bond, ethylene group, 1,4-butylene group, -COO-,
-0OCFz—-, =-CF0-, -CH=CF- or -C=C- is preferable, and a single
bond or ethylene group is particularly preferable. In
addition, it is preferable that at least one of these
represent a single bond in (A2), and at least two of these
represent a single bond in (A3).

Ring Z is an aromatic ring that can be represented by

general formulas (La) through (Lc) below.

Y Ya
Yh

(La) (Lo) .

Y: Y!

In these formulas, Y* through Y’ respectively and
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independently represent a hydrogen atom or fluorine atom.
However, it is preferable that at least one of Y° and Y’ be a
fluorine atom in (La), and it is preferable that at least one
of Y* through Yf be a fluorine atom in (Lb), with ¥Y¢
particularly preferably being a fluOriﬁe atom.

Terminal group P? represents a fluorine atom,
trifluoromethoxy group, difluoromethoxy group, trifluoromethyl

group or difluoromethyl group, or an alkoxyl group, alkyl

group, alkenyl group or alkenyloxy group having 2 or 3 carbon

atoms that is replaced by more than one fluorine atoms.
However, a fluorine atom, trifluoromethoxy group or
difluoromethoxy group is preferable, and a fluorine atoms is
particularly preferable. .

In addition, the compounds of general formula (I) of the
present invention are excluded in (AZ2).

The third component is a so-called cyano-based p type
liquid crystal compound, and is composed of the compounds

indicated with. general formulas (Bl) through (B3) below.

OO O
DD DD

In the above formulas, R°® represents an alkyl group
having 1-12 carbon atoms, and these may have a straight chain

or methyl or ethyl branched structure, a 3-6 membered ring

structure, any arbitrary'-CHz— present in the group may be
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replaced by -0-, -CH=CH~, -CH=CF-, -CF=CH-, -CF=CF- or -C=C-,
and any arbitrary hydrogen atom present in the group may be
substituted with a fluorine atom or trifluoromethoxy group.
However, a straight chain alkyl group having 2-7 carbon atoms,
straight chain l-alkenyl group having 2-7 carbon atoms,
straight chain 3-alkenyl group having 4-7 carbon atoms and an
alkyl group having 1-5 carbon atoms in wﬁich the terminal is
substituted with an alkoxyl group having 1-3 carbon atoms are
preferable. 1In addition, the compound may have optical
activity or be a racemic mixture in the case asymmetric
carbons are formed as a result of branching.

Rings D, E and F respectiVely and independently.represent
a trans-1,4-cyclohexylene group, trans-decahydronaphthalene-
trans-2, 6-diyl group, 1;4—phenylene group that may be
substituted with one or more fluorine atoms, naphthalene-2, 6-
diyl group that may be substituted with one or more fluorine
atoms,'tetrahydronaphthaiene—z,6-diyl group that may be
substituted with one or more fluorine atoms, 1,4-
cyclohexenylene group that may be substituted with a fluorine
atom, 1,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl
group or pyridine-2,5-diyl group. However, a trans-1,4-
cyclohexylene group, trans-decahydronaphthalene-trans-2,6-diyl
group, naphthalene-2,6-diyl group that may be sﬁbstituted with
a fluorine atom, or 1,4-phenylene group that may be
substituted with 1 or 2 fluorine atéms is preferable. 1In
particular, it i; preferable that ring'D be a trans-1,4-

cyclohexylene group in the case ring E is a trans-1,4-
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cyclohexylene group or trans-decahydronaphthalene-trans-2, 6-
diyl group, and it is preferable that rings D and E be trans-
1,4-cyclohexylene groups in the case ring F is a trans-1,4-
cyclohexylene group or trans-decahydronaphthalene-trans-2, 6-
diyl group. In addition, it is preferable that ring D be a
trans-1, 4-cyclohexylene group in (B3).

L% L1°® and L! are connecting groups that respectively and
independently represent a single bond, ethylene group
(-CHzCHz-), 1,2-propylene group (-CH(CH3)CH,- and -CH,CH(CHs3)-),
1,4-butylene group, -CO0-, -0CO-, =-OCF;-,. -CF;0-, -CH=CH-,
-CH=CF-, -CF=CH-, -CF=CF-, -C=C-, -OCHz-, -CHx0- or
—CH=NN=CH-. However, a single bond, ethylene group, -COO-,
-0OCF;-, -CF;0-, -CF=CF- or -C=C- is preferable, and a single
bond, ethylene group or -COO- is particularly preferable. In
addition, it is preferable thét at least one of these
represent a single bond in (B2), and at least two of these
represent a single bond in (B3).

Ring Y is an aromatic ring that can be represented by

general formulas.(Ld) through (Lf) below.
Yk Y° |

ym o v o

(L) % (Le) (LH

_ ¢

Yq

YI

In these formulas, Y* through Y? respectively and independently
represent a hydrogen atom or fluorine atom. However, Y" and Y°
are preferably hydrogen atoms in (Le). Although terminal group

P® represents a cyano group (-CN-), cyanato group (-OCN-) or
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-C=CCN, a cyano group is preferable.
In addition, the compounds of general formula (I) of the
present invention are excluded in (B2).
The fourth component is a non-polar liquid crystal having
dielectric anisotropy of near 0, and is composed of the

compounds -indicated with general formulas (Cl) through :(C3)

below.

R"—@—L‘?—-@—P‘ (C1) _ ’

In the above formulas, R® and p° respeétively and
independently represent an alkyl group having 1-12 carbon
atoms, and these may have a straight chain or methyl or ethyl
branched structure, a'3—6 membered ring structure, any
arbitrary -CH;- present in the group may be replaced by -0-,
~CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -CEC—, and any
arbitrary hydrogen atom present in the group may be
substituted with a fluorine atom or trifluoromethoxy group.
However, a straight chain alkyl group having 1-7 carbon atoms,
stfaight cﬁain l-alkenyl group having 2-7 carbon atoms,
straight chain 3-alkenyl group having 4-7 carbon atoms and an
alkyl group having 1-5 carbon atoms in which the terminal is
substituted with an alkoxyl group having 1-3 carbon atoms are
preferable. Moreover, it is more preferable that at least one

of these represent a straight chain alkyl group having 1-7
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carbon atoms, a straight chain l-alkenyl group having 2-7
carbon atoms, or a straight chain 3-alkenyl group having 4-7
carbon atoms.

Rings G, H, I and J respectively and independently
represent a trans-1,4-cyclohexylene group, trans-
decahydronaphthalene?trans—2,6—diyl group, 1,4-phenylene
group that may be substituted with one or two fluorine atoms,
naphthalene—Z,G-diyl group that may be substituted with one or
more fluorine atoms, tetrahydronaphthalene-2,6-diyl group that
may be substituted with one or two fluorine'atoms, 1,4~
cyclohexenylene group that may'be substituted with one or two
fluorine atoms, 1,3-dioxane-trans-2,5-diyl group, pyrimidine-
2,5-diyl group or pyridine-2,5-diyl group. However, it is
preferable that in each compound there be no more than one
trans—decahydronapbthalene—trans—2,6-diyl group, naphthalene-
2,6-diyl group that may be substituted with one or more
fluorine atoms, tetrahydronaphthalene-2,6-diyl group that may
be substituted with one or two fluorine atoms, 1,4-
cyclohexenylene group that may be substituted with a fluorine
atom, 1,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl
group or pyridine-2,5-diyl group, and that the other rings be
a trans-1,4-cyclohexylene group or a 1,4-phenylene group that
may be substituted with 1 or 2 fluorine atoms or methyl
groups.

L%, 1L® and 1} are connecting groups that respectively and
independently represent a single bond, eﬁhylene group

(~CH,CH,-), 1,2-propylene group (-CH(CHs3)CHz- and -CH,CH (CH3)-),
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1, 4-butylene group, -CO0-, -0C0-, -OCF,-, -CF,0-, ~-CH=CH-,
-CH=CF-, —CF=CHf, ~-CF=CF~, -C=C- or -CH=NN=CH-. However, a
single bond, ethylene group, -COO-, -OCFz-, -CF20-, -CF=CF- or
-C=C- is preferable, ‘and a single bond, ethylene group, 1,4-
butylene group, —COO;, -0CO-, -0OCFz-, -CFy0~, -CF=CF-, -C=
C- oi -CH=NN=CH- is particularly preferable. 1In addition, it
is preferable that at least one of these represent a single
bond in (C2), and at least two of these represent a single
bond in (C3).

In addition, the compounds of general formula (I) of the
present invention are excluded in (C2).

More preferable forms in_(Cl).can be represented by

general formulas (Cla) through (Clh) below.

R~ H)—rs (cta _@_(—@—m (Cb)
R~ey—=—2)-r (o R° (©1a)

F

(e (H2y—ro  (Cte) 3} : ;_@_Ro 1

F

O O L CaWa Calie

In each of the above formulas, R and P9 respectively and
indepeﬁdently represent a straight chain alkyl group having 1-
7 carbon atoms, straight chain l-alkenyl group having 2-7
carbon atoms, straight chain 3-alkenyl group having 4-7 carbon
atoms, straight chain alkoxyl group having 1-3 carbon atoms or '

a straight chain alkyl group having 1-5 carbon atoms in which
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the terminal is substituted with an alkoxyl group Having 1-3

carbon atoms. However, at least one of these represents a

straight chain alkyl group having 1-7 carbon atoms, straight
chain l-alkenyl group having 2-7 carbon atoms or straight
chain 3-alkenyl group having 4-7 carbon atoms. However, in
the case rings Gl through G3 are aromatic rings, the case of
the corresponding Rf being a 1-alkenyl group or alkoxyl group
is excluded, and in the case rings H1 through H3 are.aromatic

rings, the case of the corresponding R? being a l-alkenyl

group or alkoxyl group is excluded.

Rings Gl and Hl respectively and independently represent
a trans-1,4-cyclohexylene group, trans-decahydronaphthalene-
trans-2, 6-diyl group, 1,4-phenylene group that may b;
substituted with one or two fluorine atoms, naphthalene-2,6-
diyl group that may be substituted with one or more fluorine
atoms, tetrahydronaphthaleﬁe-z,6-diyl group that may be
substituted with one or two fluorine atoms, 1,4-
cyclohexenylene group that may be substituted with one or two
fluorine atoms, 1,3-dioxane-trans-2,5-diyl group, pyrimidine-
2,5—diyl group br.pyridine—2,5—diyl group. However, it is
preferable that in each compound there be no more than one
trans-decahydronaphthalene-trans-2, 6-diyl group, naphthalene-
2,6-diyl group that may be substituted with one or more
fluorine atoms, tetrahydronaphthalene-2,6-diyl group that may
be substituted with one or two fluorine atoms, 1,4~
cyclohexenylene group that may be substituted with a fluorine

atom, 1,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl
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group or pyridine-2,5-diyl group, and that the other rings in
this case be a trans-1,4-cyclohexylene group or a 1,4-
phenylene group that may be substituted with 1 or 2 fluorine
atoms or methyl groups. Rings G2 and H2 respectively and
independently represent a trans—1,4-cyclohexylene group,
trans-decahydronaphthalene-trans-2,6~-diyl group, 1,4-
phenylene group that may be substituted with one or two
fluorine atoms or methyl groups, naphthalene-2,6-diyl group
that may be substituted with one or more fluorine atoms, or
tetrahydronaphthalene-2, 6-diyl group that may'be substituted
with one or two fluorine atoms. However, it is preferable
that in each compound there be no more than one trans-
decahydronaphthalene-trans-2, 6-diyl group, naphthaleﬂé—Z,G—
diyl group that may be substituted with one or more fluorine
atoms or tetrahydrqnaphthalene-z,S—diyl group that may be
substituted with one or two fluorine atoms, and that the other
rings in this case be a trans-1,4-cyclohexylene group ot a
1,4-phenylene group that may be.substituted with one or two
fluorine atoms or methyl groups. Rings G3 and H3 respectiﬁely
ana independently represent a.1,4—phenyiene group that may be
substituted with one or two fluorine atoms or methyl groups,
haphthalene—2,6—diyl group that may be substituted with one or
more fluorine atoms or tetrahydronapﬁthalene-z,6—diyl group
that may be substituted with one or two fluorine atoms.
However, it is prefefable that in each compound there be ﬁo
more than one naphthalene-2,6-diyl group that may be

substituted with one or more fluorine atoms or
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tetrahydronaphthalene-2, 6-diyl group that may be substituted
with one or two fluorine atoms.

More preferable forms in (C2) can be represented by

general formulaé (C2a) through (C2m) below.

DB e Dy D
Ve Oalle @4 @ @
LB @y D

@@ D
@@ A Can OSe

gF : o Re (C2m)

5 In the above formulas, rings Gl, G2, G3, Hl1l, H2 and H3
are the same as previously defined, and ring I1 is the same as
ring Gl, ring I2 is the same as ring G2 and ring I3 is the
same as ring G3. 1In addition, it is preferable that in each
compound there be no more than one trahs—decahydronaphthalene—

10 trans-2,6-diyl group, naphthalene-2, 6~diyl group that may be
substituted with one or more fluorine atoms,
tetrahydronaphthalene-2, 6-diyl group that may be substituted
with one or two fluorine atoms, 1,4-cyclohexenylene group that
may be sﬁbstituted with a fluorine atom, 1,3¥dioxane-trans;

15 2,5-diyl groﬁp, pyrimidine-2,5-diyl group or pyridine-2,5-diyl

group, and that the other rings in this case be a trans-1,4-
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cyclohexylene group or a 1,4-phenylene group that may be
substituted with one or two fluorine atoms or methyl groups.
Next, more preferable forms in (C3) can be represented by

general formulas (CBé) through (C3f) below.
DD
(o) () O (C3b)

. . . . z—@—m (C30)
ey 3 () (c30

. @ @ £ ' Q R (Cde)
R‘R" o2

In the above formulas, rings Gl, G2, H1l, H2, Il and I2
ére the same as préviously defined, and ring J1 is the same as
ring Gl or ring J2 is the same as ring G2. In addition, it is
preferable that in each compound theré be no more than one
trans—decahydronaphthalene—traﬁs-Z,6-diyl'group, naphthalene-
2,6-diyl group that may be substituted with one or more
fluorine atoms, tettahydronaphthalene—z,6—diyl group that may
be substituted with one or two fluorine atoms, 1,4-
cyclohexenylene group that may be substituted with a fluorine
atom, 1,3—dioxane—trans-2,5—diyl group, pyrimidine-2,5-diyl
group or pyridine-2,5-diyl group, and that the other rings in
this case be a trans-1,4-cyclohexylene group or a 1,4-

phenylene group that may be substituted with one or two
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fluorine atoms or methyl groups.

Examples |

The present invention will be further described with
reference to examples of the present invention shown below.
However, the present invention is not limited to these

examples.

Example 1: Synthesis of trans-6-propyl-trans-2-(3,4,5-

trifluorophenyl) -trans-decahydronaphthalene

F

H,, PA/C £BuOK Pr
————e . )

F
3.6 g of magnesium was suspended in 3.5 ml of
tetrahydrofuran (THF), and a 110 ml THF solution of 25.8 g of
1-bromo-3, 4, 5-trifluorobenzene was added dropwise to the
suspension over a period of about 30 minutes at such a rate
that the THF was moderately refluxed. After further stirring
the mixture for 1 hour, a 6 ml THF solution of 20 g of 6-
propyl-trans-decahydro-Z4naphthalenone, which was obtained
according to the above reférence example, was added dropwise
over a period of 30 minutes. After further stirring the |
mixture for 2 hours, 50 ml of 10% hydrochloric acid was added.

100 ml of hexane was added, and the organic phase was
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separated. The aqueous phase was extracted with 100 ml of
hexane, and the extracts were combined with the organic phase.
The combined organic phase was rinsed with water, a saturated
aqueous solution of sodium hydrogencarbonate, and a saturated
saline solution, and dried on anhydrous sodium sulfate. The
sqlvent was evaporated, and 100 ml of toluene and 2.0 g of p-
toluenesulfonic acid monohydrate were added. The mixture was
heated at 110°C with stirring while evaporated water was |
separated_énd removed. When the evaporation of water was
stopped, the temperature was reduced to room temperature. 50
ml of water was added, and the organic phase was separated.
The organic phase was rinsed with a saturated aqueous solution
of sodium hydrogencarbonate, water and a'saturated s;line
solution, and dried on anhydrous sodium sulfate. The solvent
was evaporated, and the whole amount of the residue was
dissolved in 200 ml of ethyl acetate. 2.5 g of palladium-
carbon (5%, wet) was added, and the mixture was stirred in an
autoclave in hydrogen under a pressure of 400 KPa. After
stirring for 5 hours at room temperature, the catalyst was
removed by way of filtration through celite, and the solvent
was evaporated to obtain a trans/cis mixtuke of trans-6-
propyl-2-(3,4,5-trifluorophenyl) -trans-decahydronaphthalene.
The whole amount of this mixture was dissolved in 55 ml of |
N,N-dimethylformamide (DMF). 1 g of potassium t-butoxide was
added to the solution, and the mixture was stirred for 5 houré
at 70°C. After the mixture was cooled to room temperature,

100 ml of water was added, and extraction was performed twice
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using 100 ml of hexane; Organic phases were combined, énd'the
combined organic phase was rinsed with a diluted hydrochloric
acid, a saturated agqueous solution of sodium
hydrogencarbonate, water, and a saturated saline splution, and
dried on anhydrous sodiﬁm sulfate. The solvent was
evaporated, and the residue was purified by silica gel column
chromatography (hexané), and recrystallized twice from ethanol
to obtain 5 g white crystals of trans-6-propyl-trans-2-(3,4,5-

trifluorophenyl)-trans-decahydronaphthalene.

IR(neat)1615,1530cm™?
1y NMR (Acetone-dg )§7.4-6.8(m,2H) ,2.5-2.8(m,4H) ,1.9-0.7 (m, 18H)

13C NMR (Acetone-dg)8154,150,140,137,146,112,43-34,21,15
MS m/z
310,267,247,225,211,197,185,171,158,145,135,123,109, 95,81, 67,5

5

The following compounds were prepared in the same manner

as mentioned above:

trans-6-propyl-trans-2-(3, 5-difluorophenyl) ~trans-
decahydronaphthalene,
trans-6-propyl-trans-2-(4-fluorophenyl)-trans-
decahydronaphthalene, .'
trans-6-§ropyl—trans-2-(3,4—difluorophenyl)—trans-
decahydronaphthalene,

trans-6-propyl-trans-2-(4-trifluoromethoxyphenyl)-trans-
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décahydronaphthalene,
trans-6-propyl-trans-2-(3-fluoro-4-trifluoromethoxyphenyl) -
trans-decahydronaphthalene, |
trans—6—propyl-trans—2—(3,5-difluoro-4—
trifluorbmethoxyphenyl)—trans—decahydronaphthalene,
trans-6-propyl-trans-2-(4-difluoromethoxyphenyl)-trans-
decahydronaphthalene, |
trans-6-propyl-trans-2-(3-fluoro-4-difluoromethoxyphenyl) -
trans-decahydronaphthalene, |
trans-6-propyl-trans-2-(3, 5-difluoro-4-difluoromethoxyphenyl) -
trans-decahydronaphthalene,
trans—6—propyl—trans—2—(4—chlorophenyl)-trans-
decahydronaphthalene,
trans-6-propyl-trans-2-(3-fluoro-4-chlorophenyl)-trans-~
decahydronaphthalene,
trans-6-propyl-trans-2-(3,5-difluoro-4-chlorophenyl)-trans-
decahydronaphthalene,
trans-6-propyl-trans-2-(4-methoxyphenyl)-trans-
decahydronaphthalehe,
trans-6-propyl-trans-2-(3-fluoro-4~methoxyphenyl)~-trans-
decéhydronaphthalene, |
trans-6-propyl-trans-2-(3,5-difluoro-4-methoxyphenyl)-trans-

decahydronaphthalene.

Example 2: Synthesis of 6-(trans-4-propylcyclohexyl) -
decahydro-2-naphthalenone

(2-a) Synthesis of 6-(trans-4-propylcyclohexyl)-4,4a,5,6,7,8-
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hexahydro-3H-2-naphthalenone

. N ' o}
et o —m s OO0 2
’—O_Cb, NHs(l) i

200 g of 4-(trans-4-propylcyclohexyl)cyclohexanone and
135.2 g of pyrrolidine were dissolved in 800 ml of toluene.
The solution was heated and stirred for 6 hours while water
which is evaporated by azeotropic distillation was removed.
Azeotropic distillation of the solution was carried out with
toluene so that excessive pyrrolidine was removed, and 1-(4-
(trans-4-propylcyclohexyl) -cyclohexen-1-yl) -pyrrolidine was
obtained. The product as it was was cooled.to room
temperature, and 800 ml of toluene was added again. The
mixture was cooled in a water bath, and 150 ml toluene
solution of 89 ml of methyl vinyl ketone was added dropwise
over a period 6f 2 hours at 20°C or less. After the dropwise .
addition was completed, the temperature was increased over a
period of 2 hours to reach the reflux temperature. The
solution was cooled to room temperature, and a buffer solution
of pH 5 which was prepared from 85.2 g of sodium acetate,
104.2 ml of acetic acid,‘and 104.2 ml of water was added.
Reflux was further continued for 5 hours. After the solution
was cooled to room temperature, the organic phase was

sepérated and rinsed with water and a saturated saline
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solution. The organic phase was dried on anhydrous sodium
sulfate. The solvent was evaporated, and 313 g of 6-(trans-4-
propylcyclohexyl)-4,4a,5,6,7,8-hexahydro—2(3H)—naphthaienone

was obtained.

(2-b) Synthesis of 6-(trans-4-propylcyclohexyl)-octahydro-2-
naphthalenone

21.8 g'of metal lithium was added to 1500 ml of liquid
ammonia which is cooled to -40°C. To the mixture, a 1200 ml
THF solution of 313 g of 6-(trans-4-propylcyclohexyl) -
4,4a,5,6,7,8-hexahydro-2 (3H) -naphthalenone which was obtained
in {l1-a) and 91 g of t-butanol were added dropwise at -35°C.
Stirring was carried out for 30lminutes, and 50 g of ;mmonium
chloride was added to stop the.reaction. The temperature was
gradually raised to evaporate ammonia. 200 ml of saturated
aqueous solution of ammonium chloride and 400 ml of toluene
were added. The organic phase was separated and rinsed with
water and a saturated saline solution. The organic phase was
dried on anhydrous sodium sulfate. The ‘solvent was
evaporated, and distillation was carried out (bp.=180°C, 0.03
Ps) to obtain 96 g of 6-(trans-4-propylcyclohexyl)-octahydro-

2-naphthalenone.

IR(nujol)1718cm-1
'H NMR(CDCl13)02.4-2.2(m,4H),1.8-1.6(m,5H),1.4~
1.0(m,20H),0.9(t,3H)

13¢ NMR(CDC15)0212,48,44,42,40,38,37,35,34,30,29,20,14
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MS m/z 276,258,232,152,135,125,110,95,83,69,55

'The following compounds were prepared in the same manner
as mentioned above:
6- (trans-4-methylcyclohexyl)-octahydro-2-naphthalenone,
6- (trans-4-ethylcyclohexyl)-octahydro~-2-naphthalenone,
6- (trans-4-butylcyclohexyl) -octahydro-2-naphthalenone,
6- (trans—-4-pentylcyclohexyl)-octahydro-2-naphthalenone,
6—(trans—4—hexylcyclohexyi)—octahydro—2—naphthalenone,

6— (trans-4-heptylcyclohexyl)-octahydro-2-naphthalenone.

Example 3: Synthesis of trans-6-(trans-4-propylcyclohexyl)-2-

(3,4,5—trifluorophenyl)—trans—decahydronaphthalene_

. _
n*kHr—<::>h—<::2::>*= + Bﬂwg-<::§}-F ——
0
_ F

Hy, Pd/C_ t-BuOK
- > >
DMF

2.1 g of magnesium was suspended in 4 ml of THF, and a 65
ml THF solution of 16.8 g of l-bromo-3,4,5-trifluorobenzene

was added dropwise to the suspension over a period of about 30

. minutes at such a rate that the THF was moderately refluxed.

After further stirring the mixture for 1 hour,-an 80 ml THF
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solution of 20 g of 6-(trans-4-propylcyclohexyl)-octahydro-2~
naphthalenone, which was obtained Example 1, was added
dropwise for 30 minutes. After further stirring the mixture
for 2 hours, 50 ml of 10% hydrochloric acid was added. 100 ml
of hexane was added, and the organic phase was separated. The
agueous phase was extracted with 100 ml of hexane, and the
extracts were combined with the organic phase. The combined
organic phase -was rinsed with water, a saturated aqueous

solution of sodium hydrogencarbonate, and a saturated saline

solution, and dried on anhydrous sodium sulfate. The solvent

was evaporated, and 100 ml of toluene and 2.0 g of p-

_toluenesulfonic acid monohydrate were added. The mixture was

heated at 110°C with stirring whiie'evaporated water was
separated and removed. 'When the evaporation of water was
stopped, the tempe;ature was reduced to room temperature. 50
ml of water was added, and the organic phase was éeparated.

The organic phase was rinsed with a saturated aqueous solution

- of sodium hydrogencarbonate, water and a saturated saline

solution, and dried on anhydrous sodium sulfate. The solvent
was evaporated, and the whole amount of the residue Was
dissolved in 200 ml of ethyl acetate. 2.5 g of palladium-
carbon (5%, wet) was added, and the mixture was stirred in an
autoclave in hydrogen under a pressure of 400 KPa. After

stirring for 5 hours at room temperature, the catalyst was

- removed by way of filtration throﬁgh celite, and the solvent

was evaporated to obtain a trans/cis mixture of 6-(trans-4-

propylcyclohexyl)—2-(3,4,5—trifluqrophenyl)—trans—
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decahydronaphthalene. The whole amount of this mixture was
dissolved in 55 ml of N,N-dimethylformamide (DMF). 0.7 g of
potassium t-butoxide was added to the solution, and the
mixture was stirred for 2 hours at 50°C. After the mixture
was cooled to room temperature, 100 ml of water was added, and
extraction was performed twice using 100 ml of hexane.
Organic phases were combined, and the combined organic phase
was rinsed with a diluted hydrochloric acid, a saturated
aqueous solution of sodium hydrogencarbonate, water, and a
saturated saline solution, and dried on anhydrous sodium
sulfate. The solvent was evaporated, and the residue was
purified by silica gel column chromatography (hexane), and
recrystallized twice from ethanol to obtain 7.2 g whife
crystals of trans-6-(trans-4-propylcyclohexyl)-2-(3,4,5-

trifluorophenyl)~trans-decahydronaphthalene.

IR(nujol) 1615, 1533cm-1
'H NMR(CDC13)07.4-6.8 (m, 2H),2.5-2.8(m, 4H),1.9-0.7 (m, 28H)
13C NMR(CDC13)0153,149,139,136,144,110,43-34,20,14

MS m/z 392,267,197,185,171,158,145,125,108,95,83, 69,55

The following compounds were prepared in the same manner
as mentioned above:
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-
difluorophenyl)-trans—-decahydronaphthalene,
~ trans-6-(trans-4-propylcyclohexyl)-trans-2-(4-fluorophenyl) -

trans-decahydronaphthalene,
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trans-6- (trans-4-propylcyclohexyl)-trans-2-(3, 4~
difluorophenyl)-trans-decahydronaphthalene,
trans-6- (trans-4-propylcyclohexyl)-trans-2-(4-
trifluoromethoxyphenyl)-trans-decahydronaphthalene,
trans-6- (trans—4-propylcyclohexyl)-trans-2-(3~-fluoro-4-
trifluoromethoxyphenyl)-trans-decahydronaphthalene,
trans-6-(trans—4—propylcyclohexyl)-trans—2—(3,5—difluoro—4—
trifluoromethoxyphenyl)-trans-decahydronaphthalene,
trans—6—(trans—4—propy1cyclohexyl)—trans-2-(4—
difluoromethoxyphenyl)-trans—-decahydronaphthalene,
trans—6—(trans;4;propylcyclohexyl)—trans—2—(3—fluoro-4-
difluoromethoxyphenyl)-trans-decahydronaphthalene,
trans-6-(trans—4-propylcyclohexyl)-trans—2-(3,5—difld§ro—4—
difluoromethoxyphenyl)-trans-decahydronaphthalene,
trans—G-(trans—4—propylcyclohexyl)—trans—2—(4-chloropheny})—
trans-decahydronaphthalene,
trans-6- (trans-4-propylcyclohexyl)-trans-2- (3-fluoro-4-
chlorophenyl) -trans-decahydronaphthalene,
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-difluoro-4- |
chlorophenyl)-trans—-decahydronaphthalene,
trans-6- (trans-4-propylcyclohexyl)-trans-2- (4-methoxyphenyl) -
'trans-decahydronaphthalene,
trans-é—(trans—4-propylcyclohexyl)~tréns—2—(3—fluoro-4—
methoxyphenyl)-tfans-decahydronaphthalene,
trans—6—(trans-4—propylcyclohexyl)-trans—2-(3,5—difluoro—4;

methoxyphenyl) -trans—-decahydronaphthalene.
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Example 4: Synthesis of trans-6-(3,5-difluorophenyl)-trans-

decahydronaphthalene-2-carbaldehyde

: F
1) PhaP=CHOCH, OHC
gHc >
3) NaOH .
F

13.5 g of methoxymethyltriphenylphosphonium chloride was
suspended in 35 ml of THF. While the suspension was cooled to
10°C or lower, a 25 ml THF solution of 5.5 g of potassium t-
butoxide was added dropwise. While the cooling was further

continued, 25 ml THF solution of 8.5 g of 6~(3,5-

'difluorophenyl)decahydronaphthalen—Z—one was added dropwise

over a period of 10 minutes. After the temperature was
reduced to room temperature and stirring was carried out for 4
hours, water and hexane were added. The organic phase was

separated, and rinsed with water. Then, the solvent was

. evaporated. 10.1 g of the solid substance obtained was

dissolved in 50 ml of THF. 50 ml of 10% hydrochloric acid was -
added, and the mixture was heated under refluxing for 2 hours.
The temperature was reduced to room temperature. The organic
phase was separated, and the aqueous phase was extracted with'
ethyl acetate. The organic pﬁases were combined, and the
combined organic phase was rinsed with saturated saline
solution. The solvent was then evaporated. 10 g of the oily
substance obtained was dissolved in 100 ml of methanol. To
the solution, which was cooled to 10°C or lower, 10 ml of 10%
aqueous solution of sodium hydroxide was added. After

stirring for 2 hours, the temperature was reduced to room
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temperature. Watér was added to the mixture, and the mixture
was extracted with ethyl acetate. The organic phase was
rinsed with a saturated saline solution, and dried on
anhydrous sodium sulfate. The solﬁent was evaporated, and
10.5 g of trans-6-(3,5-difluorophenyl)-trans-
decahydronaphthalene-2-carbaldehyde as an oily substance was
obtained.

The following compounds were prepared in the éame manner
as mentioned above:
trans—6—(4—fluorophenyl)Qtrans—decahydronaphthalene—z-
carbaldehyde,
trans—6—(3,4-difluorophenyl)—trans—decahydronaphthalene—2—
carbaldehyde, :
trans—6—(3,4,5—trifluorophenyl)—trans—decahydfonaphthalene—2~
carbaldehyde, "
trans-6- (4-trifluoromethoxyphenyl) -trans-decahydronaphthalene-
2-carbaldehyde,
trans-6—(3—fiuoro—4-trifluoromethoxyphenyl)-trans-
decahydronaphthalene-2-carbaldehyde,
trans—6—(3,5-diflﬁoro?4-trifluoromethoxyphenyl)—trans—
décahydronaphtha1ene-2-carbaldehyde,
trans-6- (4-difluoromethoxyphenyl)-trans~decahydronaphthalene-
2-carbaldehyde,
trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-
decahydronaphthalene-2-carbaldehyde,
trans—6-(3,5-dif1uoro-4—difluofomethoxyphenyl)-trans—

decahydronaphthalene~2-carbaldehyde,
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trans—G—(4-¢hlorophényl)-trans—decahydronéphthalene-2—
carbaldehyde,
trans-6-(3-fluoro-4-chlorophenyl)-trans-decahydronaphthalene-
2-carbaldehyde, |
trans-6-(3,5-difluoro-4-chlorophenyl)-trans-
decahydronaphthalene-2-carbaldehyde,
trans-6- (4-methoxyphenyl)-trans-decahydronaphthalene-2-
carbaldehyde,
trans—-6- (3-fluoro-4-methoxyphenyl)-trans-decahydronaphthalene-
2—carbaldehyde, |
trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-

decahydronaphthalene—z—carbéldehyde.

Example 5: trans-6-(3,4-difluorophenyl)-trans-2-(2-

formylethyl)decahydronaphthalene

OHC .. @ 1) PhyP=CHOCH3 1)PhaP=CHO£H3

FoyHC! 2)HCI

F
OHC—(CH,
F

13.5 g of methoxymethyltriphenylphosphonium chloride was

suspended in 35 ml of THF. While the suspension was cooled to

10°C or lower, a 25 ml THF solution of 5.5 g of botassium t-
butoxide was added dropwise. While the cooling was further
continued, 25 ml THF solution of 10.0 g of trans-6-(3,4-
difluorophenyl)—trans-decahydronaphthaléne—2—carbaldehyde,_
which was obtained in a manner similar to that of Example 1,

was added dropwise. After the temperature was reduced to room
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temperature and stirring was carried out for 4 hours, water
and hexane were added. The organic phase was separated, and
rinsed with water. Then,; the solvent was evaporated. 12.0 g
of the solid substance obtained was diésolved in 60 ml of THF.
60 ml of 10% hydrochloric acid was further.added, and the
mixture was heated under refluxing for 2 hours. The
temperature was re&uced to room temperature. The organic
phase was separated, and the aqueous phase was extracted with
ethyl acetate. .The organic phaées were combined, and the
combined organic phase was rinsed with saturated saline
solution. The solvent was then evaporated. 11.0 g of trans-6-
(3,4-difluorophenyl) -trans-~decahydronaphthalene-2-carbaldehyde
obtained was dissolvéd in 40 ml of THF. The solutionjwas
added again dropwise to a 60 ml THF solution of 13.5 g of
methoxymethyltriphgnylphosphonium chloride and 5.5 g of
potassium t-butoxide, which has been cooled. The temperature
was reduced to room température. After the mixture was
stirred for 4 hours, water and hexane were added; and the
organic phase was separated. After the organic phase was
rinsed with water, the solvent was evaporated. 13.6 g of thé
solid substance obtained was dissolved in 70 ml of THF. 70 ml
of 10% hydréchloric acid was added to the solution, and the
mixture was stirred for 2 hours. .The temperéture was reduced
to room temperature, watér was added to the mixture, and the
mixture was extracted with ethyl acetate. The organic phase
was rinsed with a saturated saline solution, and dried on

anhydrous sodium sulfate. The solvent was evaporated, and
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12.0 g of trans-6-(3,4-difluorophenyl)-trans-2- (2~
formylethyl)decahydronaphthalene as an oily substance was
obtained.

The following compounds were prepared in the same manner
as mentioned above:
trans-6-(3,5-difluorophenyl)-trans-2-(2-
formylethyl)decahydronaphthalene,
trans-6-{(4-fluorophenyl)-trans-2-(2-
formylethyl)decahydrbnaphthalene,
trans-6-(3,4,5-trifluorophenyl)-trans-2-(2-

formylethyl)decahydronaphthalene,

: trans—6-(4—trifluoromethoxyphenyli-trans—2—(2-

formylethyl)decahydronaphthalene,

trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(2-

formylethyl)decahyqronaphthalene,
trans—G—(B,5—difluoro—4—trifluoromethoxyphenyl)—trans—2—(2—
formylethyl)decahydronaphthalene,
trans—6-(4-difluorométhoxyphenyl)—trans—2-(2-
formylethyl)decahydronaphthalene,
trans-6-(3-fluoro-4~-difluoromethoxyphenyl)-trans-2-(2-
formylethyl)decahydronaphthalene, |
trans—G—(3,5-difluoro—4-difluorometh§xyphenyl)—trans—2;(2—
formylethyl)decahydronaphthalene,
trans-6-(4-chlorophenyl)-trans-2-(2-
formylethyl)decahydronaphthalene,
trans-6-(3¥fluoro—4—chlorophenyl)-trans—2—(2~

formylethyl)decahydronaphthalene,
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trans—6—(3,5-difluoro-4-chlorophenyl)-trans-2-(2¥
formylethyl)decahydronaphthalene,
trans—G-(4—methoxyphenyl)-trans;2—(2—

formylethyl)decahydronaphthalene,

‘trans-6- (3-fluoro~4-methoxyphenyl) -trans-2- (2—

. formylethyl)decahydronaphthalene,

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(2-

formylethyl)decahydronaphthalene.

Example 6: Synthesis of trans-6-(3,5-difluorophenyl)-trans-2-
vinyldecahydronaphthalene
F F

OHC PhaP=CH, CH;=CH
._—____’

F

24.4 g of methyltriphenylphosphonium iodide was suspended
in 75 ml of THF. ﬁhile the éuspension was cooled to 10°C or
lower, a 40 ml THF solution pf 7.6 g of potassium t-butoxide
was added dropwise. While the cooling was fﬁrther continued,
100 ml THF solution of 20.5 g of trans-6—(3,5—difluorophenyl)-
trans-decahydronaphthalene-2-carbaldehyde, which was obfained
in Example 1, was added dropwise. After the temperature was
reduced to room temperature and stirring was carried out for 3
hours, water and hexane were added. The organic phase waé
separated, rinsed with water, and dried on anhydrous sodium
sulfate. Then, the solvent was evaporated. 12.1 g of the'oily
substance obtained was purified by silica gel column

chromatography (hexane), and 4.0 g of trans-6-(3,5-
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difluorophenyl)-trans-2-vinyldecahydronaphthalene as an oily
substance was obtained.

The following compounds were prepared in the same manner
as mentioned above:
trans—6-(4—fluorophenyl)—trans-2QVinyldecahydronaphthalene,
trans—6—(3,4-difluorophenyl)-trans-2—
vinyldecahydronaphthalene, |
trans-6-(3,4,5-trifluorophenyl)-trans-2-
vinyldecahydronaphthalene,
trans—6-(4—trif1ﬁoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,
trans—6—(3,5—difluoro-4—trifluoromethoxyphényl)—trans—2—
vinyldecahydronaphthalene,
trans-6-(4-difluoromethoxyphenyl) -trans-2-
vinyldecahydronaphthalene;
trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,
trans—G—(3,5-difluoro—4—difluoromethoxyphenyl)-trans—2-
vinyldecahydronaphthalene,
trans-G—(4-chlorophenyl)—trans—2-vinyldecahydfonaphthalene,
trans-6~(3-fluoro-4-chlorophenyl) -trans-2-
vinyldecahydronaphthalene,
trans—-6- (3, 5-difluoro-4-chlorophenyl)-trans-2-
vinyldecahydronaphthalene,

trans-é-(4—methoxyphenyl)-trans-2—vinyldecahydronaphthalene,
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trans-G-(3;fluoro—4~methoxyphenyl)—trans—2—
vinyldecahydronaphthalene,
trans-6-(3,5—difluoro—4-methoxyphenyl)—trans-2-

vinyldecahydronaphthalene.

Example 7: Synthesis of trans¥64(3,4,5—trifluorophenyl)—

trans-2-(l-propenyl)decahydronaphthalene

' F
OHC . ' PhgP=CHCH, CHs—CH=C
OOt F
T F F

13.4 g of ethyltriphenylphosphonium bromide was suspended
in 30 ml of THF. While the suspension was cooled to 10°C or
lower, a 25 ml THF solution of'4.5.g of potassium t-butoxide
was added dropwise. While the cooling was further continued,
50 ml THFlsolution of 10.1 g of trans-6-(3,4,5-
trifluorophenyl)—tfans-decahydronabhthalene—z—carbaldehyde,
which was obtained in a manner similar to that of Example 1,
was added dropwise. After the temperature was reduced to room
température and stirring was carried out for 3 hours, water
and hexane were added. The organic phase was separated,
rinsed with water, and dried on anhydrous sodium sulfate.
Then, the solvent was evaporated. 9.1 g of the oily substance
obtained was dissolved in 50 ml of toluene. 2.5 g of sodium
benzenesulfinate and 10 ml of 10% hydrochloric acid were added
to the solution,land the mixture was heated under refluxing
for 20 hours. The temperature was reduced to room

temperature. The organic phase was extracted using toluene,
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rinsed with a saturated aqueous solution of sodium hydrogen
carbonate and a saturated saline solution,~in sequence, and
dried on anhydrous sodium sulfate. Then, the solvent was
evaporated. The resultant was purified by silica gel column
chromatography (hexane), and recrystallized (in ethanol) to
obtain 7.8 g of white solid trans-6-(3,4,5-trifluorophenyl)-
transf2-(1-propenyl)decahydronaphthalene.(1—6).

The following compounds wére prepared in the same manner
as mentioned above:
trans—6—(3,5—difluorophenyl)—trans—2-(1j
propenyl)decahydronaphthalene,
trans-6- (4-fluorophenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6—(3,4-difluorophenyl)—trané—z-(l-
propenyl)decahydronaphthalene,
trans-6-(4-trifluoromethoxyphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans—6—(3,5—difluoro-4—triflu§romethoxyphenyl)~trans—2—(1—
propenyl)decahydronaphthalene, .
trans-6-(4-difluoromethoxyphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6;(3—fluoro-4-difluoromethoxyphenyl)—trans-2—(1—
propényl)decahydronaphthalene, _
trans-6-(3,5-difluoro-4-difluoromethoxyphenyl) -trans-2-(1-

propenyl)decahydronaphthalene,
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trans—6—(4-chloropheny1)-trans—2-(1—
propenyl)decahydronaphthalene,
trans-G-(3-fludro—4-chlorophenyl)—trans—2-(1—
propenyl)decahydronaphthalene,
trans-6- (3, 5-difluoro-4-chlorophenyl) -trans—-2-(1-
propenyl)decahydronaphthalene, |

trans-6- (4-methoxyphenyl)-trans-2-(1-

- propenyl)decahydronaphthalene,

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6-(3,4,5—trifluorophenyl)—trans-2—
vinyldecahydronaphthalene,

trans-6-(3, 5-difluorophenyl)-trans-2-
vinyldecahydronaphthalene;

trans-6- (4-fluorophenyl)-trans-2-vinyldecahydronaphthalene,
trans-6-(3,4-difluorophenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6-(4-trifluoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,_ |
trans—G—(4—dif1uoroﬁethoxyphenyl)—trans-2-

vinyldecahydronaphthalene,
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trans-6- (3~fluoro—-4-difluoromethoxyphenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6—(3,5—difluoro-4-difluoromethoxyphenyl)-trans—2—
vinyldecahydronaphthalene,
trans-6-(4-chlorophenyl)-trans-2-vinyldecahydronaphthalene,
trans-6-(3-fluoro-4-chlorophenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-
vinyldecahydronaphthalene,
trans-6-(4-methoxyphenyl) -trans-2-vinyldecahydronaphthalene,
trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-
vinyldecahydronaphthalené,
trans—6—(3,5;difluoro-4—methoxyphenyl)Qtrans-2—
vinyldecaﬁydronaphthalene,
trans-6-(3,4,5-trifluorophenyl)-trans-2-(1-
pentenyl)decahydronaphthalene,
trans-6-(3, 5-difluorophenyl)-trans-2-(1-
pentenyl)decahydronéphthalene,
trans-6-(4-fluorophenyl) ~trans-2-(1-
pentenyl)decahydronaphthalene,
trans-6-(3,4-difluorophenyl)-trans-2-(1-
pentenyl)decahydronaphthalene,
trans-6- (4-trifluoromethoxyphenyl)-trans-2-(1-
pentenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(1-
pentenyl)decahydronaphthalene,

trans-6-(3,5-diflucro-4-trifluoromethoxyphenyl)-trans-2-(1-
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pentenyl)decahydronaphthalene,
trans—6—(4-dif1uoroﬁethoxyphenyl)-trans-2—(1—
pentenyl)decahydronaphthalene,

trans~6- (3-fluoro-4-difluoromethoxyphenyl)-trans-2-(1-

pentenyl)decahydronaphthalene,

trans-6-(3,5-difluoro~-4-difluoromethoxyphenyl)~trans-2-(1-

pentenyl)decahydronaphthalene,
trans-6-(4-chlorophenyl)-trans-2-(1-
pentenyl)decahydronaphthalene,
trans-C-(3-fluoro—4—chlorophenyl)—trans-2-(1—
pentenyl)decahydroﬁaphthalene,
trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-(1-
pentenyl)decahydronaphthalene,

trans-6- (4-methoxyphenyl) -trans-2-(1-
pentenyl)decahydronaphthalene,
trans—6—(3—fluoro-4-methoxyphenyl)—trans—2—(1-
pentenyl)decahydronaphthalene,
trans—6—(3,5-difluoro—4-methoxyphenyl)-trans-2-(1—

pentenyl)decahydronaphthalene.

Example 8: Synthesis of trans-6-(3,4-difluorophenyl)-trans-2-

(3-butenyl)decahydronaphthalene

OHC—(CH> PhaP=CH,
F————>
F
el -0~
F

16.5 g of methyltriphenylphosphonium iodide was suspended
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in a mixture of 17 ml THF and 51 ml toluene. While the
suspension was cooled to 10°C or lower, a 4.6 g of potassium
t-butoxide was added. While the cooling was further
continued, 20 ml toluene solution of 5.0 g of trans-6-(3,4-
difluorophenyl)~-trans-2-(2-formylethyl)decahydronaphthalene,
which was obtained in Example 2, was adaed dfopwise. After
the mixture waé stirred for 2 hours, 5 ml of water and then
200 ml of hexane were added, and triphenylphosphine oxide was
separated by filtration. The organic phase was separated,
rinsed with 100 ml of water and 100 ml of water/methanol mixed
solvent (1/2), and dried on anhydrous sodium sulfate. Then,
the solvent was evaporated. The oily substance obtained was
purified by si;ica gel column chromatography (hexane):and
recrystallized from ethanol to obfain 3.7 g of white solid
trans—6—(3,4—diflu9rophenyl)—trans—2—(3—
butenyl)decahydronaphthalene (I-5).

The following compounds were prepared in the same manner

as mentioned above:

trans-6-(3,5-difluorophenyl)-trans-2-(3-

butenyl)decahydronaphthalene,
trans-6—(4—f1uorophenyl)—trans-2-(3¥

butenyl)decahydronaphthalene,

. trans-6-(3,4,5-trifluorophenyl)-trans-2-(3-

butenyl)decahydronaphthalene,
trans-6-(4-trifluoromethoxyphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,

trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(3-



10

15

20

25

102
butenyl) decahydronaphthalene,
trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-2-(3-
butenyl) decahydronaphthalene,
trans-6-(4-difluoromethoxyphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,
trans—6—(3—fluorq—4—difluoromethoxypﬁenyl)4trans—2—(3—
butenyl)decahydronaphthalene, |
trans—G—(3,5—difluoro-4—difluoromethoxyphenyl)-trans—2-(3—
butenyl)decahydronaphthalene, |
trans-6-(4-chlorophenyl)-trans-2-(3-
butenyl)decahydronaphthalene,
trans—6—(3—f1uoro—4-chlorophenyl)-trans—2—(3—
butenyl)decahydronaphthalene,
trans-6-(3f5—difluoro—4—chlorophenyl)—trans—2—(3—
butenyl)decahydronaphthalene,
trans—6—(4—methoxypheny1)—trans—2—(3—
butenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,
trans—6—(3,5—difluoro-4-méthoxyphenyl)—trans—z-(3-
butenyl)decahydronaphthalene,
trans-6-(3,4,5-trifluorophenyl)-trans-2-(3-
pentenyl)decahydronaphthalene,
trans-6- (3, 5-difluorophenyl)}-trans-2-(3-
pentenyl)decahydronaphthalene,
trans-6-(4-fluorophenyl)-trans-2- (3~

pentenyl)decahydronaphthalene,
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trans-6-(3,4-difluorophenyl)-trans-2- (3~
pentenyl)decahydronaphthalene,
trans—6~(4—trifluor§methoxyphenyl)-trans—2-(3v
pentenyl)decahydronaphthalene,

5 trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(3-
pentenyl)decahydronaphthalene,
trans-6-(3,5-difluoro~-4-trifluoromethoxyphenyl)-trans-2-(3-
pentenyl)decahydronaphthalene,
trans-6- (4-difluoromethoxyphenyl)-trans-2-(3-

'10 pentenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-(3-
pentenyl)decahydronaphthalene,'
trans—6—(3,5—difluoro—4-difluoromethoxyphenyl)-trans;é—(3—
pentenyl)decahydronaphthalene,

15 trans—G—(4—chloropheny1)-trans—2<(3-
pentenyl)decahydronaphthalene,
trans-6- (3-fluoro-4-chlorophenyl)-trans-2-(3-
pentenyl)decahydronaphthalehe,
trans—6—(3,5-difluoro—4—chloropheﬂyl)-trans—z—(3—

20 pentenyl)decahydronaphthalene,
trans—G—(4—methoxyphenyl)—traﬁs—2—(3—
pentenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(3-
pentenyl)decahydronaphthalene,

25 trans—6—(3,5—difluoro—4—methoxyphenyl)—trans—é—(3—

pentenyl)decahydronaphthalene.
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Example 9: Synthesis of trans-2-propyl-trans-6-(3,5-difluoro-

4-cyanophenyl) -trans-decahydronaphthalene

F

. F

H,, PdIC t-BuOK 1) Bull  p,

z) cO, COOH
SOC! H POCI, Pr .
T 0 @

(9-a) Synthesis of trans-2-propyl-trans-6-(3,5-

difluorophenyl) -trans-decahydronaphthalene

2.4 g of maghesium was suspended in 5 ml of
tetrahydrofuran, and an 80 ml THF solution of 17.6 g of 1-
bromo-3, 5-difluorobenzene was added dropwise to the suspension
over a period of about 30 minutes at such a rate that the THF
was moderately refluxed. After further stirring the mixture
for 1 hour, an 80 ml THF solutiop of 20 g of 6-
propyloctahydro-2-naphthalenone was added dropwise over a
period of 30 minutes. After further stirring the mixture for
2 hours, 80 ml of 10% hydrochloric acid was added. 100 ml of
hexane was added, and the organic phase was separated. The
aquebus phase was extracted with 100 ml of hexane, and the
extracts were combined with the organic phase. ‘The combined
organic phase was rinsed with water, a saturated aqueous
solution of sodium hydrogencarbonate, and a saturated séline

solution, and dried on anhydrous sodium sulfate. The solvent
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was evaporated, and 105 ml of toluene and 1.7 g of p-
toluenesulfonic acid monochydrate were added. The mixture was
heated at 110°C with stirring while evaporated water was
separated and removed. Wheﬁ the evaporation of water was
stopped, the temperature was reduced to room temperature. 50
ml of water was added, and the organic phase was separated.
The organic phase was rinsed with a saturated aqueous solution
of sodium hydrogencarbonate, water and a saturated saline
solution, and dried on anhydrous sodium sulfate. _The solvent
was evaporated, and the whole amount of the residue was
dissolved in 100 ml of ethyl acetate. 3.0 g of carbon with 5%

palladium was added, and the mixture was stirred in an

autoclave in hydrogen under a pressure of 400 KPa. After

stirring for 5 hours at room temperature, the catalyst'was
removed by way of filtration through celite, and the solvent
was evaporated to obtain a trans/cis mixture of trans-6-
propyl-2-(3,5~difluorophenyl)-trans-decahydronaphthalene. The
whole amount of this mixture was diséolved in 100 ml of N,N-
dimethyl formamide (DMF). 2.4 g of potassium t-butoxide was
added to the solution, and the mixture was stirred for 5 hours
at 70°C. After the mixture was cooled to room temperature,
100 ml1 of water was added, and extraction was performed twice
usingilOO ml of toluene. Organic pﬁases were combined, and
the combined organic phase was rinsed with 10% hydrochloric
acid, a saturated aqueous solution of sodium
hydrogencarbonate, water, and a saturated saline solution, and

dried on anhydrous sodium sulfate. The solvent was
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evaporated, and the residue was purified by siiica gel column
chromatbgraphy (hexane); and recrystalliied from ethanol to
obtain 16.5 g white crystals of trans—6-propyl—trans-2—(3,5—

difluorophenyl)-trans-decahydronaphthalene.

(9-b) Synthesis of trans-2-propyl-trans-6-(3,5-difluoro-4-
cyanophenyl) -trans~decahydronaphthalene

16.5 of trans-6-propyl-trans-2-(3,5-difluorophenyl) -
trans—decahydronaphthalene, which was obtained in (9-a), was
dissolved in 70 ml of THF, and the. solution was cooled to
-78°C. 38.6 ml of 1.6 M butyl lithium-hexane solution was
added over a period of 30 minutes in a manner such that the
inner temperature does not exceed —50°C.' After furth;r
stirring for 20 minutes, maintaining the inner temperature
under -50°C, carbop dioxide was injected into the mixture.
When genefation of heat stopped, the temperature was gradually
increased to room temperature} 50 ml of water and 50 ml 6f
hexane was addéd, and the organic phase was separated. The
organic phase was rinsed with water and a saturated saline

solution, and dried on anhydrous sodium sulfate. The solvent

‘was evaporated, and the whole amount of the residue was

dissolved in 170 ml of 1,2-dichloroethane. 8.1 g of thionyl
chloride and 0.1 ml of pyridine were added, and the mixture
was stirred for 5 hours. The solvent was evaporated, and the
whole amount of the residue was dissolved in 100 ml of
dichloromethane. Ammonia gas was injected into the solution

while stirring. Two hours later, the solution was filtered.
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The residue was dissolved in 100 ml of DMF, and 7.9 g of
oxalyl chloride was added dropwise. After further stirring
for 1 hour, the mixture was poured onto iced water. 100 ml of
toluene was added, and the organic phase was separated. The
organic phase was rinsed with water, a saturated aqueous
solution of sodium hydrogencarbonate, and a saturated saline
solution, and dried on anhydrous sodium sulfate. The solvent
was evaporated, and the.residue was purified by silica gel
column chromatography and recrystallized from ethanol to
obtain 9 g white crystals of trans-2-propyl-trans-6-(3,5-
difluoro-4-cyanophenyl) -trans~decahydronaphthalene.

The following compounds were prepared in the same manner
as mentioned above: ’
trans-2-methyl-trans-6-(3,5-difluoro-4-cyanophenyl) -trans-
decahydronaphthalene,
trans-2-ethyl-trans-6-(3, 5-difluoro-4-cyanophenyl)-trans-
decahydronaphthalene,
trans-2-butyl-trans-6-(3, 5-difluoro-4-cyanophenyl)-trans-
decahydronaphthalene,
trans—2—pentyl—trans—6-(3,5—difluoro—4—cyanophenyl)—trans—
decahydronaphthalene,
trans-2-hexyl-trans-6-(3, 5-difluoro-4-cyanophenyl)~-trans-
decahydronaphthalene,
trans-2-heptyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-

decahydronaphthalene.

Example 10: Synthesis of trans-2-propyl-trans-6-(3-fluoro-4-
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cyanophenyl) -trans-decahydronaphthalene

o
HBr. AcOH Pr.
OMe OH
KCN, NiBry(PPhg),
PPh;, Zn

20 g of trans-2-propyl-trans-6-(3-fluoro-4-

methoxyphenyl)—trans—decahydronaphthalene (which is a compound
obtained in a manner similar to (l-a) except that l-bromo-3-
fluro-4-methoxybenzene was used instead of l-bromo-3,5-
difluorobenzene) was added to a mixture of 100 ml of acetic
acid and 100 ml of 48% aqueous solution of hydrobromic acid,
and the mixture was heated for 20 hours under ;efluxing. The
temperature was reduced to room temperature. Water and
toluene were added to the mixture, and the organic phase was
separated. The organic phase was rinsed with a saturated
aqueous solution of sodium hydrogencarbonate, water, and a
saturated saline solution, and dried on anhydrous sodium
sulfate. The solvent was evaporated, and the whole amount of
the residue was dissolved in 100 ml of dichloromethane. 19.7
g of trifluromenthanesulfonic anhydride was added to the
solution, and the mixture was cooled to 5°C. While the
mixture was stirred forcefully, 12 ml of pyridine was added
dropwise, -and thereafter the mixture was further stirred for 1

hour. Water was added to stop the reaction. The organic phase
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was separéted out, and the agqueous phase was extracted with
dichloromethane. Organic phases were combined, and the
combined organic phase was rinsed with 10% hydrochloric acid,
a saturated aqueous solution of sodium hydrogencarbonaté,
water, and then a saturated saline solution, and dried on
anhydrous sodium éulfate. After the solution was purified by
silica gel column chromatography (hexane), the solvent was
evaporated. The whole amount of the residue was dissolved in
150 ml of acetonitrilé. 1.7 g of
dibromobis (triphenylphosphine)nickel (II), 1.4 g of
triphenylphosphine, 0.3 g of zinc powder, and 8.5 g of
potassium cyanide were added to the solution, and the mixture
was heated at 80°C for 16 hours while stirring. Wate; was
added to stop the reaction. The organic phase was fgfther
rinséd with water,_and'dried on anhydrous sodium sulfate. The
solution was purified by silica gel column chromatography
(hexane/dichloromethane), and further recrystallized from
ethanol to obtain 12.5 g of white solid 5-fluoro-6-cyano-2-
(trans-4-propylcyclohexyl)naphthalene. |

The following compounds were prepared in the same manner
as mentioned above:
trans-2-methyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-
decahydrénaphthalene,

trans-2-ethyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-

"decahydronaphthalene,

trans-2-butyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-

decahydronaphthalene,
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trans-2-pentyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-
decahydronaphthalene,
trans-2-hexyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-
decahydronaphthalene,

5 trans-2-heptyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-
decahydronaphthalene, |
trans-2-vinyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-
decahydronaphthalene,
trans—2-(1—pr§penyl)—trans—6-(3—f1uoro—4—cyanophenyl)—trans—

10 decahydronaphthaiehe,
trans-2-~(l-pentenyl) -trans-6-(3-fluoro-4-cyanophenyl)-trans-
decahydronaphthalene,
trans—2-(3-butenyl)-trans—6—(3—fluoro-4—cyanophenyl);£rans-
.decahydronaphthalene,

15 trans-2-(3-pentenyl)-trans-6-(3-fluoro-4-cyanophenyl)-trans-

decahydronaphthalene.

Example 11: Synthesis of trans-6-(4-cyano-3,5-

difluorophenyl)-trans-2-(l-propenyl)decahydronaphthalene-

F :
CHs—CH=CH Bui _ 1)SOC,  POCK
2)COe) 2)NHslg) .
F CHsy—~CH=CH
: CN
F
. 20 4.8 ml of a 1.5 M hexane solution of n-butyl lithium was

added dropwise to a 10 ml THF solution of 1.74 g of trans—@—_

(3, 5~-difluorophenyl) -trans-2- (1-propenyl) decahydronaphthalene
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while cooling the solution to =78°C. After stirring for 10
minutes, carbon dioxide was injected into the mixture until

saturation. After the mixture was left to stand until the

temperature reached room temperature, 10% hydrochloric acid

was added. The organic phase was extracted using ethyl
acetaté, rinsed with water, and dried on anhydrous magnesium
sulfate. Then, the solvent was evaporated. 1.9 g of the solid
substance obtained was suspended in 12 ml of 1,2-ethylene
dichloride. 1.4 g of thionyl chloride, 0.05 ml of pyridine,

and 1 ml of N,N-dimethylformamide (DMF) were added to the

suspension, and the mixture was stirred for 1 hour at room

temperature. The solvent was evaporated, and the 6ily
substance obtained was dissolved in 50 ml of methyleﬁé
chloride. Ammonia gas was injected into the solution while
cooling the solutiqn to 10°C or loWer until saturation. After
stirring for 1 hour at room temperature, the solvent was
evaporated. 2.6 g of the solid substance obtained was
suspended in 20 ml of DMF. 1.5 ml of phosphorus oxychloride
was added to the suspension while cooling the suspension to
10°C or lower, and the mixture was stirred for 1 hour at room
temperature. Water was added to the mixture. The organic
phase was extracted using toluene, rinsed with a saturated
saline solution, and dried on anhydrous sodium sulfate. Then,
the solvent was evaporated. The residue was purified by
silica gel column chromatography {(hexane), and recrystallized
(ethanol) to obtain 0.3 g of white solid trans-6-(4-cyano-3, 5-

difluorophenyl)-trans—Z—(l-propenyl)decahydronaphthalene (I-
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12).

The following compounds were prepared in the same manner
as mentioned above:
trans—2-vinyl—trans—6—(4—cyano—3,5—difluoropheny1)-trans—
decahydronaphthalene,
trans-2-(l—propenyl)—trans-6—(4~cyanof3,5-difluorophenyl)-

trans—-decahydronaphthalene,

 trans-2-(l-pentenyl)-trans-6~-(4-cyano-3, 5-difluorophenyl) -

trans-decahydronaphthalene, _
trans—2—(3-butenyl);trans—é—(4-cyano—3,5—difluorophenyl)-
trans-decahydronaphthalene, |
trans—2—(3—pentenyl)—trans-6—(4—cyano—3,S-difluqrophenfl)-

trans—-decahydronaphthalene.

Example 12: Synthesis of trans-6-propyl-2-{2-(3,4,5-

trifluorophenyl)ethyl]-trans—-decahydronaphthalene

1) Pth'CI'DCHg
0 2) I-CI
3) NaOH

(12-a) Synthesis of 6—propyl-trans-decahydtonaphthalene—2—
carbéldéhyde

A 100 ml THF solution of 24 g of 6-propyl-trans-
decahydro-2-naphthalenone was added dropwise to a Wittig
reagent prepared from 38 g of

methoxymethyltriphenylphosphonium chloride and 14 g of
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potassium t-butoxide in 200 ml of THF, while the mixture was
cooled 10°C or lower. The temperature was reduced to room
temperature. After the mixture was stirred for 4 hours, water
and hexane were added. The organic phase was separated and
rinsed with water, and the solvent was evaporated. The pale
yellow oily substance obtained was dissolved in 180 ml of THF.
180 ml of 10% hydrochloric acid was added to the solution, and
the mixture was heated for 3 hours under refluxing. The
temperature was reduced to room temperature, the organic phase
was separéted, and the aqueous phase was extracted with ethy1
acetate. Organic phases were combined, the combined organic
phase was rinsed with a saturated aqueous solution of sodium
hydrogencarbonate, water, and a saturated saline solﬁ£ion, in
sequence, and the solvent was evapo?ated. The pale yellbw
solid substance obtainéd was dissolved in 160 ml of methanol.
20 ml of 10% aqﬁeous solution of sodium hydroxide was added to
the solution while cooling the solution to 10°C or lower.
After stirring the mixture for 2 hours, the temperature was
reduced to room temperature, and the solvent was evaporated.
The pale yellow solid substance obtained was rinsed with
water, and recrystallized from a hexane solution to obtain 18
g of white solid 6-propyl-trans-decahydronaphthalene-2-

carbaldehyde.

(12-b) Synthesis of 2-{2-(3,4,5-trifluorophenyl)ethenyl}-6-
propyl-trans—-decahydronaphthalene

A 90 ml THF solution of 18 g of 6-propyl-trans-
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decahydronaphthalene-2-carbaldehyde, which was obtained in
(12-a), was added dropwise to a Wittig reagent prepared from
49 g of 3,4,5-trifluorobenzyltriphenylphosphonium bromide and
12 g of potassium t-butoxide in 250 ml of THF, while the
mixture was cooled.to 10°C or lower. The temperature was
reduced to room temperature. After the mixture was étirred
for 4 hours, water and hexane were added. _The organic phase
was separated and rinsed with water, and the solvent was
evaporated. The residue was purified by silica gel column
chromatography (héxane) to obtain 22 g of 2-[2-(3,4,5-
trifluorophenyl)ethenyl]-6-p:opyl—trans-decahydronaphthalene

as a colorless oily substance.

(1-c) Synthesis of trans-6-propyl-2-[{2-(3,4,5-
trifluorophenyl)ethyl]—trans-decahydronaphthalene

.22 g of 2-[2-(3,4,5-trifluorophenyl)ethenyl]-6-propyl-
trans-decahydronaphthalene, which was obtained in (12-b), was
dissolved in 120 ml of éthyl acetate. 5 g of carbon with 5%
pailadium was added to the solution. Hydrogenation was
carried out at room temperature for 6 hours. The cétalyst was
removed by way of filtration through celite, and the solvent
was evaporated. The residue was purified by silica gel column
chromatography (hexane), and recrystallized from ethanol at
-70°C or lower to obtain 6 g of white solid trans-6-propyl-2-
[2-(3,4,5—trifluorophenyl)ethyl]—trans—decahydronaphthalené.

The following compounds were prepared in the same manner

as mentioned above:
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trans—G-propyl-Z-[Z—(3,5-difluorophenyl)ethyl]-trans-
decahydronaphthalene,
trans—-6-propyl-2-[2-(4-fluorophenyl)ethyl]-trans-
decahydronaphthalene,

5 trans-6-propyl-2-[2-(3,4-difluorophenyl)ethyl]~-trans-
"decahydronaphthalene,
trans-6-propyl-2-[2-(4-trifluoromethoxyphenyl)ethyl]-trans-
decahydronaphthalene,
trans-6-propyl-2-[2-(3-fluoro-4-trifluoromethoxyphenyl)ethyl]-

10 trans-decahydronaphthalene,
trans-6-propyl-2-[2-(3,5-difluoro-4-
trifluoromethoxyphenyl)ethyl]~trans—decéhydronaphthalene,
trans—6—propyl—2—[2—(4-difluoromethoxyphenyl)eihyl]—grans—
decahydronaphthalene,

15 trans—6-propyl—2—[2—(3—fluoro-4—difluoromethoxyphenyl)ethyl]—
trans-decahydronaphthalene,
trans-6-propyl-2-[2-(3,5-difluoro-4-
difluoromethoxyphenyl)ethyl]-trans-decahydronaphthalene,
trans-6-propyl-2-[2-(4-chlorophenyl)ethyl]-trans-

20 decahydronaphthalene,
trans-6-propyl-2-[2-(3-fluoro-4-chlorophenyl)ethyl]~trans-
decahydronaphthalene,
trans-6-propyl-2-[2-(3,5-difluoro-4-chlorophenyl)ethyl]-trans-
decahydronaphthalene,

25 trans-6-propyl-2-[2-(4-methoxyphenyl)ethyl]-trans-
decahydronaphthalene,

trans-6-propyl-2-[2-(3-fluoro-4-methoxyphenyl)ethyl]~trans-
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decahydronaphthalene,

.trans-6-propyl-2-[2-(3, 5-difluoro-4-methoxyphenyl)ethyl]-

trans-decahydronaphthalene.

Example 13: Synthesis of 4-cyano-3-fluorophenyl-6-pentyl-

trans-decahydronaphthalene-2-carboxylate (I-14)
CaH 1) Pth‘CI'DCH; KMNnO, |
11
o 2)I-DI ‘_Q}JO —_— 05H11—<:2:>_<0H
3) NaOH o)
1 SOCI
) Soc, c&m—4<:2t:>_*?—<:j;_

(13-a) Synthesis of 6-pentyl-trans-decahydronaphthalene-2-
carbaldehyde

Reaction of 28 g of 6-propyl-trans-decahydro-2-
naphthalenone with a Wittig reagent similar to that used in
(1-a) was carried out to obtain 19 g of white so;id 6-pentyl-

trans-decahydronaphthalene-2-carbaldehyde.

(13-b) Synthesis of 6-pentyl-trans-decahydronaphthalene-2-

carboxylic acid

19 g of 6-pentyl-trans-decahydronaphthalene~2-

carbaldehyde, which was obtained in (13-a), was added dropwise

to a 60 ml aqueous solution of 12 g of concentrated sulfuric
acid and 6 g of potassium permanganate while the mixture was
cooled to 10°C or lower. After stirring the mixture for 30
minutes at room temperature, water and ethyl acetate were

added. The organic phase was separated and rinsed with water,
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a saturated aqueous solution of-sodium hydrogencarbonate,
water, and a saturafed saline solution, in sequence. After
the organic phase was dried on anhydrous sodium sulfate, the
solvent was evaporated. The residue was recrystallized from a
hexane solution to obtain 8 g white solid 6-pentyl-trans-

decahydronaphthalene-2-carboxylic acid.

(13-c) Synthesis of 4-cyano-3-fluorophenyl-6-pentyl-trans-
decahydronaphthalene-2-carboxylate

8 g of 6-pentyl-~-trans-decahydronaphthalene-2-carboxylic
acid, which was obtained in (13-b), was dissolved in.40 ml of
1,2-dichloroethane. 5 g of thionyl chloride, 0.1 ml of
pyridine, and 5 ml of DMF were added to the solution,'and the
mixture was heated for 1 hour under refluxing. After
excessive thionyl chloride was evapo:ated, 50 ml of
dichloromethane was added, then 4 g of 3—fluoro—4—cyanophenoi
and 3 g of pyridine were added, and the mixture was stirred
for 8 ﬁours at room temperature. 10% hydrochloric acid was
added, and the organic phase was separated and rinsed with a
saturated aqueous solution of sodium hydrogencarbonate and a
saturated saline solution, in sequence, and dried on anhydrous
sodium sulfate. After the solﬁent was evaporated, the residue
was purified by silica gel chromatography (hexane/ethyl
acetate), and recrystallized from ethanol to obtain 3 g white
crystals of 4-cyano-3-fluorophenyl 6-pentyl-trans-

decahydronaphthalene-2-carboxylate.
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Example 14: Synthesis of 4-cyano-3,5-difluorophenyl 6-propyl-

trans-decahydronaphthalene-2~-carboxylate (I-13)
1) PhgP=CHOCH, | CrO,
L ogm s s = o
3) NaOH . o
1) SOCl;
= e
2)H04Cj;CN o F
F .

In a manner similar that in (13-c), esterification
reaction of 15 g of G-piopyl—trans—decahydronaphthalene-z-
carboxylic acid, which was obtained in (13-b), with 11 g of
3,5-difluoro-4-cyanophenol was carried out to obtain 6 g of

white solid 4-cyano-3,5-difluorophenyl-6-propyl-trans-

decahydronaphthalene-2-carboxylate.

Example 15: Synthesis of 6~(4-vinyl-trans-cyclohexyl)-2-(3,5-

difluoro—4—cyanophényl)—trans—decahydronaphthélene (I-15)

SOl 0O-Co )

. 3) (HOCH),, H .
X .. o () .. O Lo
F F 3) NaOH

= - Mg
m Oe¥el-: W O e
. ) F
OH
m g Te T -1-ValaGaWe ™
F F

(15-a) Synthesis of 4-[2-(3,5~-difluorophenyl)-trans-

3,4,4a,5,6,7,8,8a~octahydronaphthalen-6-y1]cyclohexanoné
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ethyleneacetal

Reaction of 29 g of 4-[6-oxo-trans-octahydronaphthalen-2-
yllcyclohexanone monoethyleneacetal with a Grignard reagent
prepared from 3, 5-difluoro-l-bromobenzene was carried out, and
dehydration and re-acetalization were carried out to obtain 33
g of pale yellow solid 4-[2—(3,5—difluorophenyl)—trans—
3}4,4a,5,6,7,8,8a—octahydronaphthalen—6—yl]cyclohexanone

ethyleneacetal.

(15-b) Synthesis of 4-[6-(3,5-difluorophenyl)-trans-
decahydronaphthalen—Z-yl]cyclohexanoﬁe ethyleneacetal
datalytic hydrogenation reduction of 33 g of 4-[2-(3,5-
difluorophepyl)—trans—3,4,4a,5,6,7,8,8a~octahydrqnapﬁ£halen—6—
yllcyclohexanone ethyleneacetal, which was obtained in (15-a),
was carried out to.obtain 29 g of pale yellow solid 4-[6-(3,5-
difluorophenyl) -trans-decahydronaphthalen-2-yl}cyclohexanone

ethyleneacetal.

(15-c) Synthesis of 4-[6-(3,5~-difluorophenyl)-trans-
decahydronaphthélen—z-yl]cyclohexanone

Deacetalization of 29 g of 4-[6-(3,5-difluorophenyl) -
trans-decahydronaphthalen-2-yl]cyclohexanone ethyleneacetal,
which waé obtained in (5-b), was carried out to obtain 20 g.of
pale yellow solid 4-[6-(3,5-difluorophenyl)-trans-

decahydronaphthalen-2-yl]cyclohexanone.

(15-d) Synthesis of 4-[6-(3,5-difluorophenyl)-trans-
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decahydronaphthalen-~2-yl]cyclohexylcarbaldehyde
Reaction of 20 g of 4-[6-(3,5-difluorophenyl)~trans-
decahydronaphthalen-2-yl]cyclohexanone, which was obtained in
(5-c), with a Wittig reagent was carried out to obtain 18 g of
pale yellow solid 4-[6-(3,5-difluorophenyl)-trans-

decahydronaphthalen-2-yl]}cyclohexanecarbaldehyde.

(15-e) Synthesis of 6-(3,S-difluorophenyl)-2-(4—vinyl-trans-
cyclohexyl)—trans—decahydronaphthalene

Reaction of 18 g of 4-[6-(3,5—difluorophenyl)-trans—
decahydronaphthalen-2-yl]cyclohexanecarbaldehyde, which was
obtained in (15-d), was carried out to obtain 16 g of white
solid 6—(3,5-difluorophenyl)—2—(4—vinyl—trans—cyclohé%yl)—

trans-decahydronaphthalene.

(15-f) Synthesis of 3,5-difluoro-4-[6-(4-vinyl-trans-
cyclohexyl) -trans-decahydronaphthalen-2-yl]lbenzoic acid
Reaction of 16 g of 6—(3,5—difluorophenyl)-2-(4-vinyl—
trans-cyclohexyl)-trans-decahydronaphthalene, which was
obtained in (15-e), with butyl lithium was carried out, and
thereafter reaction of the resultant with carbon dioxide was
carried out to obtain 16 g of milky-white solid 3,5-difluoro-
4—[6—(4-vinyl-trans-cyclohex§l)-trans-decahydronaphthalen—Z—

yllbenzoic acid.

(15-g) Synthesis of 6-(4-vinyl-trans-cyclohexyl)-2-(3,5-.

difluoro-4-cyanophenyl)-trans-decahydronaphthalene
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16 g of 3,5-difluoro-4-[6-(4-vinyl-trans-cyclohexyl) -
trans-decahydronaphthalen-2-yl]lbenzoic acid, which was
obtained in (15-f), was dissolved in 80 ml of 1,2-
dichloroethane. .6 g of thionyl chloride,lo.l ml of pyridine,
and 3 ml of DMF were added to the solution, and the mixture
was stirred for 6 hours at room temperature. After the
solvent and excessive thionyl chloride were evaporated, 120 ml
of dichloromethane was added, and ammonia gas was injected
while the mixture was cooled to 0°C. When generation of.heat
stopped, the mixture was stirred for 2 hours at room
temperature, ana crystals which precipitated were separated by

precipitation. The yellow crystals obtained were dissolved in

140 ml of DMF. 11 g of oxalyl chloride was added drobwise to

the solution while the mixture was cooled to 0°C. After
stirring for 1 hour at room temperature, the mixtufe was
poured onto iced water, and extraction was carried out using
toluene. The organic phase was rinsed with water, a saturated
aqueous solution of sodium hydrogencarbonate, water, and a
saturated saline solution, in sequence, and dried on anhydrous
sodium sulfate. The solvent was evaporated, and the residue

was purified by silica gel column chromatography {(toluene) and

- recrystallized from ethanol to obtain 3 g white crystals of 6-

(4-vinyl-trans-cyclohexyl) -2~ (3, 5~difluoro~-4-cyanophenyl) -
trans-decahydronaphthalene.

The following compounds were prepared in the same manner
as.mentioned above:

6—(trans-1-propeny1)—2—[trans—4-[3,5-difluoro—4-(trans—2—
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butenyloxy)phenyl]cyclohexyl]-trans-decahydronaphthalene,
6-(trans-3-butenyl)-2~{trans-4-[3,5~difluoro-4-(trans-2-
butenyloxy)phenyl]cyclohexyi]-trans-decahydronaphthalene,
6- (trans-3-pentenyl)-2-[trans-4-[3,5-difluoro-4-(trans-2-

5 butenyloxy)phényl]cyclohexyl]ftrans~decahydronaphthalene,
6—(trans—l—pentenYl)—2—[trans—4—[3,5—difluoro—4—(trans—2-_

butenyloxy)phenyl]cyclohexyl]-trans—-decahydronaphthalene.

Example 16: Synthesis of trans-2-[4-(3,4,5-

10 trifluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene
(I-20)

O -
- L0000

M  'BUOK gy

—_—

| | «m%&q<:jy-
TPdPPha.
- '0 OG-
E

(16-a) Synthesis of trans-2-phenyl-6-pentyl-trans-
decahydronaphthalene
To a suspension of 23.6 g of metal magnesium in 90 ml of
15 THF, a 700 ml THF solution of 150'g of bromobenzenehwas added
dropwise.to obtain a Grignard reagent. A 400 ml THF solution
of 217 g of 6-pentyl-trans—decahydro-Z-naphthaienone was added

dropwise to the reagent over a period of 30 minutes. After
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further stirring for 2 hours, 400 ml of 10% hydrochloric acid
was added. Then, the organic phase was separated, rinsed with
water, and dried on anhydrous magnesium sulfate. Then, the
solﬁent was evaporated. 261 g of the oily substance obtained
was dissolved in 800 ml of toluene. 13 g of p-toluenesulfonic
acid monohydrate was added to the solution, and the mixture
was heated for 4 hours under refluxing using an apparatus
equipped with a water separator until evaporation of water
stopped. Then, the solution was cooled to room teﬁperature.
Water was added to the solution, and the organic phase was
separated, rinsed with a saturated saline solution, and dried
on anhydrous magnesium sulfate. Then, the solvent was
evaporated. 240 g of the oily substance obtained was:'
dissolved in 1 1 of ethyl acetate in an autoclave. 24 g of
carbon with 5% palladium was added to the solution. Catalytic
hydrogenation reduction was carried out for 5 hours at room
temperature. Then, the solution was filtered through celite
to separate the catalyst, and the solvent was evaporated to
obtaiﬁ 207 g of cis/trahs mixture of 2-phenyl-6-pentyl-trans-
decahydronaphthalene. The whole amount of this mixture was
dissolved in 630 ml of DMF. 45 g of potassium t-butoxide was
added to the solution, and the mixture was heated for 2 hours
under refluxing. The mixture was cooled to room temperature)
water was added to the mixture, and extraction was carried out
using hexane. The organié phase was rinsed with a saturated
saline solution, and dried on anhydrous sodium sulfate. The

solvent was evaporated, and the residue was purified by silica
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gel column chromatography (hexane) and recrystallized from
ethanol to obtain 24 white crystals of trans-2-phenyl-6-
pentyl-trans-decahydronaphthalene.

The following compounds were prepared in the same manner
as mentioned above:
trans-2-phenyl-6-methyl-trans-decahydronaphthalene,
trans-2-phenyl-6-ethyl-trans—-decahydronaphthalene,
trans-2-phenyl-6-propyl-trans-decahydronaphthalene,
trans-2-phenyl-6-butyl-trans-decahydronaphthalene,
trans-2—§heny1-6-hexyl—trans-decahydronaphthalene,
trans-2-phenyl-6-heptyl-trans-decahydronaphthalene,
trans-2—(4—chlorophenyl)—6-methyl—ﬁrans—decahydronaphthalene,
trans—2—(4-chloropheny1)—6-ethyl—trans—decahydronaphfhalene,
trans—2—(4—chloropheny1)—6-propyl—trans—decahydronaphthalene,
trans-2-(4-chlorophenyl)-6-butyl-trans-decahydronaphthalene,
trans-2—(4—chlorophenyl)—G—pentyl-trans-decaﬁydronaphthalene,
trans-2- (4-chlorophenyl)-6-hexyl-trans-decahydronaphthalene,

trans-2- (4-chlorophenyl)-6-heptyl-trans-decahydronaphthalene,

_ trans-2- (4-methoxyphenyl) -6-methyl-trans-decahydronaphthalene,

trans—2-(4—methoxyphenyl);6-ethyl-trans-decahydronaphthalene,
trans-2—(4-methoxyphehyl)-6—propyl-trans-decahydronaphthalene;
trans—2—(4—methoxyphenylf—6—butyl-trans-decahydronaphthalene,
trans-2-(4-methoxyphenyl)-6é-pentyl-trans-decahydronaphthalene,
trans-2-(4-methoxyphenyl)~6-hexyl-trans-decahydronaphthalene,
trans—2-(4—methoxyphenyl)—6-heptyl-trans-decahydronaphthaléne,
trans—2-(4;hydroxyphenyl)—6—methyl—trans—decahydronaphthalene,

trans-2-(4-hydroxyphenyl)-6-ethyl-trans-decahydronaphthalene,
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trans-2- (4-hydroxyphenyl) ~-6-propyl-trans-decahydronaphthalene,
trans-2-~(4-hydroxyphenyl) -6-butyl-trans-decahydronaphthalene,
trans-2- (4-hydroxyphenyl) -6-pentyl-trans-decahydronaphthalene,
trans—2—(4-hydroxyphenyl)—G—hexyl—trans—decahydronaphthélene,
5 ltrans-2-(4~hydroxyphenyl)—6-heptyl—trans-decahydronaphthalene,
trans-2-(4-(4,4-dimethyl-1, 3-oxazolidin-2-yl)phenyl]-6-methyl-
trans—decahydroﬁaphthalene, |
trans-2-[4-(4,4-dimethyl-1, 3-oxazolidin-2-yl)phenyl]-6~ethyl-
trans—decahydfonaphthalene,

10 trans-2-(4-(4,4-dimethyl-1,3-oxazolidin~2-yl)phenyl]-6-propyl-
trans-decahydronaphthalene,
trans-2-[4-(4,4-dimethyl-1, 3-oxazolidin-2-yl)phenyl]-6-butyl-
trans-decahydronaphthalene, ’
trans-2-[4-(4,4~-dimethyl-1, 3-oxazolidin-2-yl)phenyl]-6-pentyl-

15 trans-decahydronaphthalene,
trans—2—[4-(4,4—dimethyl—1,3-bxazolidin-2-yl)phenyl]—6—hexyl—
trans—dedahydronaphthalene,
trans-2-[4-(4,4—dimethyl-1,3—oxazolidin—2-yl)phenyl]—6-heptyl-
trans—dedahydronaphthalene,

20 trans—2—[3—f1uoro—4-(4,4—dimethyl-1,3-oxazolidin—2-yl)phenyl]—
6-methyl-trans-decahydronaphthalene,
trans—2—[3—fluoroF4-(4,4-dimethyl—1,3-oxazolidin-2—yl)phenyl]—
6-ethyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(4, 4-dimethyl~1, 3-oxazolidin-2-yl)phenyl]-

25 6~-propyl-trans-decahydronaphthalene, "
trans—2—[3-fluoro-4—(4,4-dimethyl—1(3foxazolidin-2—y1)phenyl]—

6-butyl-trans~decahydronaphthalene,
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trans-2-[3-fluoro-4-(4,4-dimethyl-1, 3-oxazolidin-2-yl)phenyl]-
6-pentyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(4,4~-dimethyl-1, 3-oxazolidin-2-yl)phenyl]-
G—Hexyl-trans-decahydronaphthalene, |
trans-2~[3-fluoro-4-(4, 4-dimethyl-1,3-oxazolidin-2-yl)phenyl]-
6~-heptyl-trans—-decahydronaphthalene,
trans-2-(3-fluorophenyl)-6-methyl-trans—-decahydronaphthalene,
trans-2-(3-fluorophenyl)-6-ethyl-trans-decahydronaphthalene,
trans-2-(3-fluorophenyl)-6-propyl-trans-decahydronaphthalene,
trans-2-(3-fluorophenyl)-6-butyl-trans-decahydronaphthalene,
trans—2—(3-§luoropheny1)—6—pentyl—trans—decahydronaphthalene,_
trans-2-(3-fluorophenyl)-6-hexyl-trans-decahydronaphthalene,
trans—2—(3—fluoropheny1)—6—heptyl—trans—decahydronapﬁ£halene,
trans-2-(3,5-difluorophenyl)-6-methyl-trans-
decahydronaphthalege;
trans-2-(3,5-difluorophenyl)-6-ethyl-trans-
decahydronaphthalene,
transf2—(3,5-diflu6rophenyl)-6—propy1-trans-
decahydronaphthalene,
trans-2~ (3, 5-difluorophenyl)~6-butyl-trans-
decahydronaphthalene,
trans-2-(3, 5-difluorophenyl) ~-6-pentyl-trans-
decahydronaphthalene,
trans-2- (3, 5-difluorophenyl) -6-hexyl-trans-
decahydronaphthalene,
trans—2-(3,5-difluor0phenyl)-6—heptyl—transF

decahydronaphthalene,
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trans-2- (4-iodophenyl) -6-pentyl-trans-decahydronaphthalene,

trans-2-phenyl-6-pentyl-trans-decahydronaphthalene.

(16-b) Synthesis of trans—z—(4—iodophenyl)—6—péntyl—trans-
decahydronaphthalene '

227 g of trans-2-phenyl—6-pentyl—trans—
decahydronaphthalene, which was obtained in (16-a), was
dissolved in 80 ml of 1,2-dichloroethane and 670 ml of acetic
acid. 125 g of iodine and 91 g of orthoperiodic acid were
added, and then 180 ml of 10% sulfuric acid was added. After
the mixture was heated for 1.5 hours under refluxing, the
mixture was cooled to room temperature, and extraction was
carried out using toluene. Then, the organic phase w;s rinsed
with a saturated aqueous solution of sodium hydrogensulfite
and a saturated sa;ine solution, in seﬁuence, and dried on
anhydrous magnesium sulfate. After the solvent was
evaporated, the residue was recrystallized from
ethanol/toluene to obtain 254 g white cryétals éf trans-2-(4-

iodophenyl)-6-pentyl-trans—-decahydronaphthalene.

(16-c) 'Synthesis of <trans-2-[4-(3,4,5-

trifluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene

25 g of trans—2—(4-iodophenyl)—G-penty;—trans-
decahydronaphthalene; which was obtained in (16-b), was
dissolved in a mixed solution of 48 ml of toluene and 24 mi of
ethanol. 0.8 g of tetrakis(triphenylphosphine)palladium(0)

and 48 ml aqueous solution of 2 M sodium carbonate were added
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to the mixture, and 32 ml ethanol solutién of 16 g of 3,4,5-
trifluorophenylboric acid was further added diopwise over a
period of 10 minutes. After heating the mixture for 24 hours
at 70°C-while stirring, the mixture was cooled to room
temperature, and water was added to the mixture. After
extraction was carried out using téluene, the organic phase
was rinsed with a saline solution and dried on anhydrous
magnesium sulfate. After the solvent was evaporated, the
residue was purified by silica gel column chromatography
(hexane) and recrystallized from ethanol to obtain 18 g white
crystals of trans-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-
pentyl-trans-decahydronaphthalene.

The following compounds were prepared in the saﬁé manner
as mentioned above: 7
trans-2—[4-(3,4,S—Friflﬁorophenyl)phenyl]-6-methyl—trans—
decahydronaphthalene,
trans-2—[4—(3,4,5ftrifluorophenyl)phenyl]-6-ethyl—trans—
decahydronaphthalene,
trans-2-[4-(3,4,5-trifluorophenyl)phenyl] -6-propyl-trans-
decahydronaphthalene,
trans-2-[{4-(3,4,5-trifluorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans—2—[4—(3,4,5—trifluorophenyi)phenyl]—6—hexyl—trans—
decahydronaphthalene,
trans-2-[4-(3,4,5-trifluorophenyl)phenyl])-6-heptyl-trans-
decahydronaphthalene,

trans—2-[4—(3,4—difluorophenyl)phenylj-G—methyl-trans—
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decahydronaphthalene,
trans-2—[4-(3,4-diflu6rophenyl)phenyl]—6—etbyl—trans-
decahydronaphthalene,
trans-2-[4-(3,4-difluorophenyl)phenyl]-6~-propyl-trans-
decahydronaphthalene,
trans-2-[4-(3,4-difluorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene, |
trans-2-[4-(3,4-difluorophenyl)phenyl]-6-pentyl-trans-
decahydronaphthalene,
trans-2-[4~(3, 4-difluorophenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans-2-[4- (3, 4-difluorophenyl)phenyl]-6-heptyl-trans-
decahydronaﬁhthalene, :
trans—2—[4—(4-fluorophényl)phenyl]—6—methyl—trans-
decahydronaphthalene,
trans-2-[4-(4-fluorophenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans—2—[4—(4-f1uorophenyl)phenyl]—G—propyl—trahs—
decahydronaphthalene,

trans-2-[4-(4-fluorophenyl)phenyl]-6-butyl-trans-

- decahydronaphthalene,

trans—2-[4-(4—f1uorophenyl)pheﬁyl];G—pentyl-trans—
decahydrqnaphthalene,
trans—2—[4-(4—fluorophenyl)phényl]-6-hexyl—trans-
decahydronaphthalene,
trans-2-[4-(4-fluorophenyl)phenyl]-6-heptyl-trans-

decahydronaphthalene,
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trans-2-[4-(3,5~-difluorophenyl)phenyl]-6-methyl~trans--
decahydronaphthalene, |
trans—2—t4-(3,5—difluorophenyl)phenyl]—G-ethyl—trans—
decahydronaphthalene, ' |
trans-2-[4-(3, 5-difluorophenyl)phenyl]~-6-propyl-trans-
decahydronaphthalene,
trans-2-{4-(3,5-difluorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[4-(3,5-difluorophenyl)phenyl]-6-pentyl-trans-
decahydronaphthalene, |
trans-2-[4- (3, 5-difluorophenyl)phenyl] ~-6-hexyl-trans-
decahydronaphthalene,
trans—2—[4—(3,5-difluorophenyl)phenyl]—6—héptyl—tran§;
decahydronaphthalene, |
trans-2—[4—(3—fluo;ophenyl)phenyl]-6—methyl—trans-
decahydronaphthalene,
trans-2-[4-(3-fluorophenyl)phenyl] -6-ethyl-trans-
decahydronaphthalene,
trans-2-[4-(3-fluorophenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,
trans—2—[4-(3—fluorophenyl)pﬁenyl]-G—butyl-trans-
decahydronaphthalene,
trans—2-[4-(3-fluor6phenyl)phenyl]-6—pentyl-trans—
decahydronaphthalene,
trans-2-[4-(3-fluorophenyl)phenyl] -6-hexyl-trans-
decahydronaphthalene,

trans-2-[4~(3-fluorophenyl)phenyl] -6-heptyl-trans-
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decahydronaphthalene,
trans—2-[3—f1uoro—4-(3,4,5-trifluorophenyl)phenyl]—6—methyl—
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-propyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-butyl-
trans-decahydronaphthalene,
trans—2—[3-fluoro-4—(3,4,5—trifluorophenyl)phenyl];6—pentyl—
trans-decahydronaphthalene, |
trans—é—[3—fluoro-4-(3,4,S;trifluorophenyl)phenyl]—6—hexyl—
trans-decahydronaphthalene, :
trans-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl] -6-heptyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-methyl-
trans-decahydronaphthalene,

trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-ethyl-trans-

.-decahydronaphthalene,

trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-propyl-~
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl] -6-butyl-trans-~
decahydronaphthalene, |

trans-2-[{3-fluoro~-4-(3, 4~-difluorophenyl)phenyl}-6-pentyl-
trans-decahydronaphthalene,
trans—2—[3—fluoro-4f(3,4—difluorophenyl)phenyl]—6-hexyl—trans—

decahydronaphthalene,
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trans-2-{3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-heptyl-
trans-decahydronaphthalene,
trans-2-[3-f1uoro-4-(3,S-difluorophenyl)phenyl]—6—methyl—
trans-decahydronaphthalene, |
trans-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene, |
trans-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl]-6-propyl-"
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5~-difluorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro—4—(3,S—difluorophenyl)phenyl]-6—pentyl—
trans—-decahydronaphthalene,
trans—z—[3—fluoro—4-(3,5-difluorophenyl)phenyl]—G-hegyl—trans-
decahydronaphthalene,
trans—2—[3—fluoro—4-(3,5—difluorophenyl)phenyl]-G—heptyl—
trans—decahyaronaphthalene,
trans—2-[3—fluoro-4—(4—fluorophenyl)phenyl]-6—methyl—trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans—2¥[3—fluoro-4—(4-fluorophenyl)phenyl]—6-propyl—trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2—[3-f1uoro—4-(4-fluorophenyl)phenyl]—G-pentyl—trans—
decahydronaphthalene,

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-hexyl-trans-
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decahydronaphthalene,
trans-2~[3-fluoro-4-(4-fluorophenyl)phenyl] -6-heptyl-trans-
decahydronaphthalene,
trans-2—[3-fluoro-4-(3-fluoropheny1)pheny1]—6-methy1-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(3- fluorophenyl)phenyl] -6-ethyl-trans-
decahydronaphthalene,
trans—2—[3—fluqro—4—(3—fluorophenyl)phenyl]-6-propyl—trans—
decahydronaphthalene,
trans-2-[3-fluoro-4- (3-fluorophenyl)phenyl] -6-butyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(3- fluorophenyl)phenyl] 6—pentyl trans-
decahydronaphthalene,
trans—2-[3—fluoro—4—(3—fluorophenyl)phenyl]—6—hexyl-trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-(3- fluorophenyl)phenyl]-6- heptyl trans-
decahydronaphthalene,
trans—2-[4—(4-trifluoromethoxyphenyl)phenyl]—6-methyl-trans—
decahydronaphthélene,
trans—2—[4—(4—trifluoromethoxyphenyl)phenyl]—é—ethyl—trans—
decahydronabhthalene,
trans—2-[4—(4-trifluoromethoxyphenyl)phenyl]-Gfpropyl-trans—

decahydronaphthalene,

. trans?2—[4-(4-trifluoromethoxyphenyl)phenyl]—6-butyl—trans-

decahydronaphthalene,
trans-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-pentyl-trans-

decahydronaphthalene,
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trans—2—[4—(4—trifluoromethoxyphenyl)phenyl]46—hexy1—trans—
decahydronaphthalene(
trans~2-[4-(4-trifluoromethoxyphenyl)phenyl]l-6-heptyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-
methyl-trans—-decahydronaphthalene,
trans—-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene,
frans—2—[3-fluoro—4-(4—trifluoromethoxyphenyl)phenyl]—6—
propyl-trans—-decahydronaphthalene,
trans—2—[3—fluoro—4-(4—trif1uoromethoxypheny1)phenyl]—6—butyl—
trans-decahydronaphthalene,
trans—2—[3—fluoro-4-(4-trifluoromethoxyphenyl)phenyli;6—
pentyl-trans-decahydronaphthalene,
trans—2-[3—fluoro—4-(4—trifluoromethoxthenyl)phehyl]-6-hexyl—
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(4~-trifluoromethoxyphenyl)phenyl]-6-
heptYl—trans—decahydronaphthalene,
trans-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-
methyl-trans-decahydronaphthalene,
trans-2-[4—(3—fluoro—4—trifluoromethoxyphenyl)phenyl]-6—ethyl—
trans-decahydronaphthalene,
trans-2-{4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-
propyl-trans-decahydronaphthalene,
trans—2—[4-(3—fluoro-4-trifluoromethoxyphenyl)phenyl]-6-bu£yl—
trans-decahydronaphthalene,

trans-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-
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pentyl-trans-decahydronaphthalene,
trans-2-[4- (3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-hexyl-
trans-decahydronaphthalene,
trans-2-{4-(3-fluoro-4~-trifluoromethoxyphenyl)phenyl]}-6-
heptyl—trans-decahydronaphtﬁalene,
trans-2-[4-(3,5-difluoro-4-trifluoromethoxyphenyl)phenyl]-6-
methyl-trans-decahydronaphthalene,
trans-2-[4-(3,5-difluoro-4-trifluoromethoxyphenyl)phenyl]-6-
ethyl-trans-decahydronaphthalene,
trans-2-{4-(3,5-difluoro-4-trifluoromethoxyphenyl)phenyl]-6-
propyl-trans-decahydronaphthalene,
tréns—2—[4-(3,5—difluoro—4—trifluoromethoxyphehyl)phenyl]—6-
butyl-trans-decahydronaphthalene, =
trans-2-[4-(3,5-difluoro-4-trifluoromethoxyphenyl)phenyl]-6-
pentyl—tians—decahydronaphthalene,
tran$-2—[4—(3,5—difluoro—4-trifluoromethoxyphenyl)phenyl]-6—
hexyl-trans-decahydronaphthalene, _
trans-2-(4-(3,5-difluoro-4-trifluoromethoxyphenyl)phenyl] -6~
heptyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-
trifluoromethoxyphenyl)phenyl]-6-methyl-trans-
Idecahydronaphthalene,
trans~-2-[{3-fluoro-4-(3-fluoro-4-
trifluoromethoxyphenyl)bhenyl]-6—ethyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-

trifluoromethoxyphenyl)phenyl]-6-propyl-trans-



10

15

20

25

136
decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-
trifluoromethoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-
trifluoromethoxyphenyl)phenyl]—G—pentyl—trans-
decahydronaphthalene,
trans-2-[3-fluoro-4- (3-fluoro-4-
trifiuoromethoxyphenyl)phenyl]—G-hexyl-trans-
decahydronaphthalene,
trans-2-[{3-fluoro-4-(3-fluoro-4- -
trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,

trans-2-[3-fluoro-4-(3,5~-difluoro-4-

_trifluoromethoxyphenyl)phenyl]46-methyl-trans-

decahydronaphthalene, .
trans—éf[3-fluoro—4-(3,5—difluoro-4—
trifluoromethoxyphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-
trifluoromethoxyphenyl)phenyl]-6-propy1—trans¥
decahydronaphthalene,
trans-2—[5—fluo;o-4-(3,5-dif1uoro—4-
trifluoromethoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-{3-fluoro-4-(3,5-difluoro-4-

trifluorométhoxyphenyl)phenyl]—G—pentyl-trans—
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decahydronaphthalene,
trans-2-[3-fluoro-4- (3, 5-difluoro-4-
trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene, |
trans—2-[3—f1uoro—4-(3,5-difiuoro-4-
trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene, .
trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene,
trans—2-[4—(4—difluoromethoXyphenyl)phenyl]—G—ethyl—trans-
decahydronaphthalene,
trans-2-{4-(4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-
decahydronaphthalene, !
trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphtha;ene,
trans-2-[4—(4—difluoromethoxyphenyl)phenyl]—6—pentyl—trans—
decahydronaphthalene,
trans-2-[4-(4-difluoromethoxyphenyl)phenyl] -6-hexyl-trans-
decahydronaphthalene,
trans-2-[4- (4-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-{3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-methyl-
trahs—decahydronaphthalene, | |
trans-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene,
trans-2-~[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-propyl-

trans-decahydronaphthalene,
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trans-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-butyl-

trans-decahydronaphthalene,
fraﬁs-z—[3-fluoro—4-(4—difluoromethoxyphenyl)phenyl]—6—pentyl-
trans-decahydronaphthalene,
trans—2—[3-fluoro—4-(4-dif1uoromethoxyphenyl)phenyl]—6—hexy1-
trans-decahydronaphthalene,
traﬁs-2—[3—fluoro-4-(4—difluoromethoxypheny1)phenyl]—6—heptyl—
trans-decahydronaphthalene,
trans-2—[4—(3-fluoro—4—difluoromethoxyphenyl)phenyl]—G-methyl-
trans—decahydronaphthaléne,
trans-2-{4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-ethyl-
trans~decahydronaphthalene,
trans—2—[4—(3-fluoro—4-difluoromethoxyphenyl)phenyl];6—propyl—
trans—-decahydronaphthalene,
trans—2-[4-(3-fluo;o—4-difluoromethoxyphenyl)phenyl]—6—butyl—
trans-decahydronaphthalene, '
trans-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-pentyl-
trans-decahydronaphthalene,
trans—2—[4-(3-f1uoro-4-difluoromethoxyphenyl)phenylj—G—hexyl~
trans-decahydronaphthalene,
trans—2—[4—(3—fluoro-4—diflgoromethoxyphenyl)phenyl]—6—heptyl-
trans-decahydroﬁaphthalene,
trans-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-
methyl-trans-decahydronaphthalene,
trans—2—[4-(3,5-difluoro—4—diflubromethoXyphenyl)phenyl]—6;
ethyl-trans-decahydronaphthalene,

trans-2-{4-(3,5-difluoro-4~difluoromethoxyphenyl)phenyl]-6-
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propyl-trans-decahydronaphthalene,
trans-2-[4-(3, 5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-
butyl—trans-decahydronaphthalene,_  |
trans—2—[4-(3,5¥difluoro—4—difluoromethoxyphenyl)phenyl]—6—
pentyl-trans—-decahydronaphthalene,
trans-2-{[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl] -6-
hexyl—trans-décahydronaphthalene,
trans—2—[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-
heptyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-
6—methyl—transfdecahydronaphthalene,
trans-2-{3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-
6—ethyl—trans—decahydrohaphthalene, :
trans-2—[3-fluoro—4—(3;fluoro—4—difluoromethoxyphenyl)phenyl]-
6—propyl-£rans—decahydronaphthalene,
trans—2—[3—fluoro—4-(3—fluoro—4-difluoromethoxyphenyl)phenyl]-
6-butyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-
6—pentyl—trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-
6-hexyl-trans—-decahydronaphthalene,
trans—2—[3—fluoro—4-(3-fluoro—4-difluoromethoxyphenyl)phenyl];
6-heptyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-
difluoromethoxyphenyl)phenyl]-6—methyl-trans—

decahydronaphthalene,

trans-2-[3-fluoro-4-(3,5-difluoro-4-
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difluoromethoxyphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,

trans-2-[3-fluoro-4-(3,5-difluoro-4-

difluoromethoxyphenyl)phenyl]-G-propyl—trans—'

decahydronaphthalene,
trans-2-[3-fluoro-4-(3, 5-difluoro-4-

difluoromethoxyphenyl)phenyl]-6-butyl-trans-—

- decahydronaphthalene,

trans-2-[3-fluoro-4-(3,5-difluoro-4-
difluoromethoxyphenyl)phenyl]-6-pentyl~-trans-
decahydronaphthalene, |
trans-2-({3-fluoro-4-(3,5-difluoro-4-
difluoromethoxyphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans—2—[3—fluoro-4-(3,5—difluoro—4—
difluoromethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene, | x
trans-2-[4-(4-chlorophenyl)phenyl] -6-methyl~trans-
decahydronéphthalene,
trans-2-[4-(4-chlorophenyl)phenyl]-6-ethyl-trans—~
decahydronaphthalene,
trans-2-[4-(4-chlorophenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,
trahs—Z—[4-(4-chlorophenyl)phenyl]—G—buty;—trans—
decahydronaphthalene,
trans-2-[{4-(4-chlorophenyl)phenyl]-6-pentyl-trans-

decahydronaphthalene,
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trans—2-[4-(4—chlorophenjl)phenyl]—6-hexyl—trans—
decahydronaphthalene,
trans-2-[4-(4~-chlorophenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-[4~(3-fluoro-4-chlorophenyl)phenyl]-6-methyl-trans-
decahydronaphthalene, |
trans-2-[4-(3-fluoro-4-chlorophenyl)phenyl] -6-ethyl-trans-
decahydronaphthalene,
trans—2-[4-(3—fluoro—4—chloropheny1)phenyl]—6—pr9pyl-trans—
decahydronaphthalene,
trans-2-[4-(3-fluoro-4-chlorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2—[4-(3—fluoro—4—chlorophenyl)phenyl]—6—pentyl;£rans-
decahydronaphthalene,
trans—2—[4-(3-fluo;o-4—chlorophenyl)phenyl]-6—hexyl—trans—
decahydronaphthalene, |
trans—2—[4-(3—fluoro;4-chlorophenyl)phenyl]-G—heptyl—trans-
decahydronaphthalene, |
trans-2-[4-(3,5-difluoro-4-chlorophenyl)phenyl] -6-methyl-
trans-decahydronaphthalene,
trans—2—[4—(3,5—dif1uoro-4—chlorophenyl)phenyl]—G—ethyl-trahs-
decahydronaphthalene,
trans-2-[4-(3,5~-difluoro-4-chlorophenyl)phenyl]-6-propyl-
trans-decahydronaphthalene,
trans—2-[4—(3,5-difluoro-4—chlorophenyl)phenyl]—6—butyl—trans-_
decahydronaphthalene, |

trans-2~[4-(3,5~difluoro-4-chlorophenyl)phenyl]-6-pentyl-
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trans—decahydronaphthaléne,
trans-2-[4- (3, 5-difluoro-4-chlorophenyl)phenyl] -6-hexyl-trans-
decahydronaphthaleng,
trans-2-[4-(3,5-difluoro-4~-chlorophenyl)phenyl] -6-heptyl-
trans-decahydronaphthalene,
trans?2-[3—fluoro-4—(4-chlorophenyl)phenyl]-G-methyl—trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro—-4-(4-chlorophenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene, ,
trans-2-[3-fluoro-4-(4-chlorophenyl)phenyl] -6-pentyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-chlorophenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans-2—[3ffluoro-4-(4—chlorophenyl)phenyl]—6-heptyl-trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-methyl-
trans;decahydronaphthalene}
trans—2—[3—fluoro-4-(3-f1uoro-4—chlorophenyl)phenyl]fG—ethyl—
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-propyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-butyl-

trans-decahydronaphthalene,
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trans—2—[3—fluoro-4-(3—f1uoro—4—chlorophenyl)phenyl]—6-pentyl—.
trans—-decahydronaphthalene,
trans—2-[3—fluoro-4—(3—fluoro-4-chlorophenyl)phenyl]-6-hexyl—
trans—decahydronabhthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl}-6-heptyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-
methyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-
ethyl-trans-decahydronaphthalene,
trans—-2-[3-fluoro-4-(3, 5-difluoro-4-chlorophenyl)phenyl]-6-
propyl-trans—-decahydronaphthalene,
trans-2—[3—fluoro-4-(3,S-difluoro—4-chlorophenyl)phegyl]—6—
butyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-
pentyl-trans-decahydronaphthalene,
trans-2—[3—fluoro—4—(3,5-difluoro-4-chlorophenyl)phenyl]-6-
hexyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-
heptyl-trans-decahydronaphthalene,
traﬁs-2-[4—(4—trifluoromethylphenyl)phenyl]—6—methyl—trans—
decahydronaphthalene,
trans-2-[4~-(4~-trifluoromethylphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-[4-(4-trifluoromethylphenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,

trans-2-[4-(4-trifluoromethylphenyl)phenyl]-6-butyl-trans-
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decahydronaphthalene,
trans-2-[4-(4-trifluoromethylphenyl)phenyl]-6-pentyl-trans-
decahydronaphthalene,
ﬁrans—2—[4—(4—trifluoromethy1pheny1)phenyl]—6—hexyl—trans—
decahydronaphthalene,

trans-2-[4-(4-trifluoromethylphenyl)phenyl]-6-heptyl-trans-

'decahydronaphthalene,

ﬁrans—Z-[4—[4—(2,2,2—trifluoroethoxy)phenyl]phenyl]—6—methyl—
trans-decahydronaphthalene,
trans-2-[4-[4-(2,2,2-trifluoroethoxy)phenyl]lphenyl]-6-ethyl-
trans-decahydronaphthalene, _
trans—2—[4—[4—(2,2,2—trifluoroethoxy)phenyl]phényl]—6—propyl—
trans-decahydronaphthalene, -
trans-2-[4-[4-(2,2,2~-trifluoroethoxy)phenyl]phenyl) -6-butyl-
trans-decahydronaphthalene, '
trans-2-[4-{4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-pentyl-
trans-decahydronaphthalene,
trans—2-[4-[4—(2,2,2-trifluoroe£hoxy)phenyl]phenyl]-G—hexyl-
trans—-decahydronaphthalene,
trans-2-{4-[4-(2,2,2~-trifluoroethoxy)phenyl]phenyl]~6~heptyl-
trans—decahydronaphthalené,
tréns-2—[4—[4-(1,1,2,2-tétrafluoroethoxy)phenyl]phenyl]-6—
methyl—trans—decahydroﬂéphthalene,
trans-2-[4-(4-(1,1,2,2-tetrafluorcethoxy)phenyl]}phenyl]-6-
ethyl-trans-decahydronaphthalene, |
trans-2—[4-[4—(1,1,2,2—tetrafluoroethoxy)phenyl]phenyl]—6?

propyl-trans-decahydronaphthalene,
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trans—2—[4—[4-X1,1,2,2—tetrafluoroethoxy)phenyl]phenyl]—6-
butyl-trans-decahydronaphthalene,
trans—2-[4-[4-(1,1,2,2—tetraflporoethoxy)phenyl]phenyl]—6—
pentyl-trans-decahydronaphthalene,
transz—[4-[4—(1,1,2,2—tetrafluoroethoxy)phenyl]phenyl]-6—
hexyl-trans—-decahydronaphthalene,
trans-2-[4-[4-(1,1,2,2-tetrafluoroethoxy)phenyl}phenyl] -6-
heptyl-trans-decahydronaphthalene,
trans-2—[4—(3-fluoro-4—trif1uoromethylphenyl)phenyl]—6-methyl—
trans-decahydronaphthalene,
trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene,

trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-propyl-

- trans-decahydronaphthalene,

trans—2—[4—(3-fluo;o—4—trifluoromethyiphenyl)phenyl]—6—buty1—
trans-decahydronaphthalene, |
trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6~pentyl-
trans—-decahydronaphthalene,
trans—2-[4;(3-fluoro-4-trifluoroﬁethylphenyl)phenyl]—6—hexyl—
trans—-decahydronaphthalene,
trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-heptyl-
trans-decahydronaphthalene,
trans-2-[4-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-
6-methyl-trans-decahydronaphthalene,
trans-2-(4-[3-fluoro-4-(2,2,2-trifluorocethoxy)phenyllphenyl] -
6-ethyl-trans-decahydronaphthalene,

trans-2-[4-{3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]phenyl}-
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6-propyl-trans-decahydronaphthalene,
trans-2-{4-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]lphenyl]-
6—bﬁtyl—trans-decahydronaphthalene,
trans—2-[4-[3—flu0ro-4—(2,2,2?trifluoroethoxy)phepyl]phenyl]—
6-pentyl—trans-decahydfonaphthalene,
trans-2-[4-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]lphenyl]-
6-hexyl-trans-decahydronaphthalene,
trans-2-[4-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-
6-heptyl-trans-decahydronaphthalene,
trans-2-[4-[3~-fluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl]-6-methyl-trans-
decahydronaphthalene,
trans-2-[4-[3-fluoro-4-(1,1,2,2~
tetrafluoroethoxy)phenyl]phenyl] -6-ethyl-trans-
decahydronaphthalepe,

. trans-2-[4-[3~fluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl]—6—propyl-traﬁs-
decahydronaphfhalene,
trans-2-[4-[3~-fluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl]-G-butyl-trans—
decahydronaphthalene,
trans-2-[4-[3-fluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl] -6-pentyl-trans-
decahydronaphthalene,
trans-2-{4-[{3-fluoro-4-(1,1,2,2-
tetrafluoroethoxy)bhenyl]phenyl]-6—hexyl-trans—

decahydronaphthaléne,
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trans-2-[4-[3-fluoro-4-(1,1,2,2-

tetrafluoroethoxy)phenyl]lphenyl]-6-heptyl-trans-

‘decahydronaphthalene,

trans-2-[4~(3,5-difluoro-4-trifluoromethylphenyl)phenyl] -6~
methyl-trans-decahydrohaphthalene,
trans—2—[4-(3,5—difluoro-4-trifluoromethylphenyl)pﬁenyl]-6—
ethyl-trans-decahydronaphthalene,
trans-2-{4-(3,5~difluoro~-4-trifluoromethylphenyl)phenyl]~6-
propyl-trans-decahydronaphthalene,
trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-
butyl-trans-decahydronaphthalene,
trans-2-[4~(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-
pentyl-trans~decahydronaphthalene, ,
trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-
hexyl-trans—-decahydronaphthalene,
trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-
heptyl-trans-decahydronaphthalene, |
trans-2-[4-[3,5-difluoro-4-(2,2,2-
trifluoroethdxy)phenyl]phenyl]-6—methyl—trans—
decahydronaphthalene,

trans-2-{4-(3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl]lphenyl]-6-ethyl-trans-
decahydronaphthalene,

trans-2-{4-[3,5~difluoro-4-(2,2,2-
trifluoroethoxy)phenyl]lphenyl]-6-propyl-trans-

decahydronaphthalene,

-trans-2-(4-[3,5-difluoro-4-(2,2,2-
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trifluoroethoxy)phenyl]phenyl]-6-butyl-trans-
decahydronaphthalene,
trans—2—[4~[3,5-difluoro—4—(2,2,2-
trifluoroethoxy)phenyl]phenyl]-6-pentyl—-trans-
decahydronaphthalene,
trans-2-[4-{3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl]lphenyl}-6-hexyl-trans-
decahydronaphthalene,
trans-2-[4-[3,5~-difluoro-4-(2,2,2~
trifluorocethoxy)phenyl]phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-[4-[3,5-difluoro-4-(1,1,2,2-
tetrafluoréethoxy)phenyl]phenylj—6—methyl—trans—
decahydronaphthalene,
trans-2-[4—[3,5—difluoro—4-(1,1,2,2—
tetrafluoroethoxy)phenyl]lphenyl]-6-ethyl-trans-~
deéahydronaphthalene,
trans—2—[4-[3,5-difiuoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phehyl]—6—propyl—trans-
decahydrqnaphthalene,
trans-2-[4-[3,5~-difluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl]-G-butyl-trans-
decahydronaphthalene,
trans-2-{4-([3,5-difluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]lphenyl]-6-pentyl-trans- .
decahydronaphthalene,

trans-2-[4-[3,5~difluoro-4-(1,1,2, 2~
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tetrafluoroethoxy)phenyl]phenyl]-6-hexyl-trans-
decahydronaphthaléne,
trans-2-{4-(3,5~-difluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl] -6-heptyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl] -6-methyl-
trans—-decahydronaphthalene,
trans-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4- (4-trifluoromethylphenyl)phenyl]-6-propyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-butyl-
trans-decahydronaphthalene, :
trans—2-[3—fluoro—4-(4-trifluoromethylphenyl)phenyl]-6—pentyl-
trans—decahydronaphthalené,
trans—2—[3—fluoro—4—(4—trifluoromethylpheﬁyl)phenyl]—6—hexyl—
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-heptyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4-[4-(2,2,2-trifluoroethoxy)phenyl]phenyl] -
6-methyl-trans-decahydronaphthalene,
trans—2—[3-fluoro—4-[44(2,2,2-trifluorqethoxy)phenyl]phenyl]—
6-ethyl-trans-decahydronaphthalene,
trans-2-[{3-fluoro-4-[4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-
6-propyl-trans—-decahydronaphthalene,
trans-2—[3-fluoro-4—[4-(2,2,2—trif1uoroethoxy)phenyl]phenyl]-

6-butyl-trans-decahydronaphthalene,
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trans-2—[3-flﬁoro—4-[4—(2,2,2-trifluoroethoxy)phenyl]phenyl]-
6-pentyl-trans-decahydronaphthalene,
trans-2-[3~-fluoro-4-[4-(2,2,2-trifluorocethoxy)phenyl]phenyl]-
6—hexyl—trans—decahydroﬁaphthalene,
trans-2-[3-fluoro-4-[4-(2,2,2~-trifluorocethoxy)phenyl]phenyl] -
G—heptyl-trans—decahydronaphthalene,
trans-2-[3-fluoro-4-[4-(1,1,2,2~
tetrafluoroethoxy)phenyl]phenyl]-6-methyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-[4~-(1,1,2,2-
tetrafluoroethoxy)phenyl]lphenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-(3-fluoro-4-[4-(1,1,2,2-

- tetrafluoroethoxy)phenyl]phenyl]—6—propyl-trans—
decahydronaphthalene,
trans-2-[3—fluoro—4-[4-(1,1,2,2—
tetrafluotoethoxy)phenyl]phenyl]-6-butyl-trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-[4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl]-6-pentyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-[4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl] -6-hexyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-14-(1,1,2,2~
tetrafluoroethoxy)phenyllphenyl]-6-heptyl-trans-

decahydronaphthalene,
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trans-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-
6-methyl-trans-decahydrénaphtha1ene,
trans-2-[3-fluoro-4- (3-fluoro-4-trifluoromethylphenyl)phenyl}-

G-ethyl—trans-decahYdronaphthalene,

| trans-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-

6-propyl-trans-decahydronaphthalene,
trans-2-[3-fluoro—-4-(3-fluoro-4~trifluoromethylphenyl)phenyl]-
6—buty1—trans—decahydronaphthalene,
trans—2-[3—f1uoro-4-(3ffluoro-4—trifluoromethylphenyl)phenyl]—
6-pentyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-
6-hexyl-trans-decahydronaphthalene,
trans—2—[3—fluoro—4—(3—fluoro—4—trifluoromethylphenyi$phenyl]—
é—heptyl—trans-decahydronaphthalene,
trans—2—[3-fluoro—4—[3-fluoro—4r(2,2,2—
trifluoroethoxy)phenyl]phenyl]-6—methyl-tréns—
decahydronaphthalene,

trans-2-{3~-fluoro-4-[3-fluoro-4-(2,2,2~-
trifluoroethoxy)phenyl]phenyl]-6-ethyl-trans-
decahydronaphthalene,

trans-2-[3-fluoro-4-[3-fluoro-4-(2,2,2-
trifiuoréethoxy)phenyl]phenyl]-6—propy1—trans—
decahydronaphthalene,

trans-2—[3-fluoro—4-[3-fluoro-4—(2,2,2—
trifluoroethoxy)phenyl]phenyl]-6-butyl-trans-
decahydronaphthalene,.

trans-2-[3-fluoro-4-[3-fluoro-4-(2,2,2~
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trifluoroethoxy)phenyl]phenyl]—6—pentyl~trané-
decahydronaphthalene,
trans-2—[3—fluoro—44[3-fiuoro-4—(2,2,2—
trifluoroethoxy)phenyl]phenyl] -6-hexyl-trans-
decahydronaphthalene,
trans-2~[3-fluoro-4-~[3-fluoro-4-(2,2,2-
trifluoroethoxy)phenyl]phenyl]-G-heptyl-trans—
decahydronaphthalene,
transf2-[3-fluoro-4-[3—fluoro—4—(1,1,2,2-
tetrafluoroethoxy)phenyl]lphenyl]-6-methyl-trans-

decahydronaphthalene,

~trans-2-([3-fluoro-4-({3-fluoro-4-(1,1,2,2-

tetrafluoroethoxy)phenyl]phenyl]-6-ethyl-trans-
decahydronaphthalene, |
trans—2*[3—fluoro—4—[3-fluoro-4—(1,1,2,2—
tetrafluoroethoxy)phenyl]phenyl]-6-propyl-trans-
decahydronaphthalene,
trans—2-[3—fluoro—4—[3-f1uorof4—(1,1,2,2—
tetrafluoroethoxy)phenyl]phenYl]—6—butyl—trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-[3-fluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl]-6—pentyl-trans-
decahydrbnaphthalene,
trans-2-[3-fluoro-4~[3-fluoro-4-(1,1,2,2-
tetrafluoroethoxy)phenyl]phenyl] -6-hexyl-trans-
decahydronaphthalehe,

trans-2-[3-fluoro-4-[3-fluoro-4-(1,1,2,2~
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£etraf1uoroethoxy)phenyl]phényl]-6—heptyl—trans—
decahydronaphthalene,
trans-2-[4-(4-methoxyphenyl)phenyl) -6-methyl-trans-
decahydronaphthalene,
trans—2-[4—(4—methoxyphenyi)phenyl]—6—ethyl—tran$f
decahydronaphthalene,
tfans—Z—[4-(4-methoxyphenyl)phenyl]-6—propyl—trans-
decahydronaphthalene,
trans-2-[4- (4-methoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[4-(4-methoxyphenyl)phenyl]l-6-pentyl-trans-
decahydronaphthalene,
trans-2-[4- (4-methoxyphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans-2-[4-(4-methoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-[4-(3-fluoro-4-methoxyphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene,
trans—2—[4—(3—fluoro—4—methoxyphenyl)phenlefG—ethyl—trans—
decahydronaphthalene,
trans-2-[4-(3-fluoro-4-methoxyphenyl)phenyl] -6-propyl-trans-
decahydronaphthalene,
trans-2-[4-(3-fluoro-4-methoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[4-(3-fluoro—4-methoxyphenyl)phenyl]—G-pentyl—traﬁs—
decahydronaphthalene,

trans-2-[4~ (3-fluoro-4-methoxyphenyl) phenyl] -6-hexyl-trans-
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decahydronaphthalene, _
trans—2—[4-(3-fluoro—4—methquphenyl)phenyl]-6-hepty1-trans—
decahydronaphthalene,
trans—2—[4—(3,5—difluoro—4—methoxyphenyl)phenyl]-6—methyl;
trans-decahydronaphthalene,
trans—2—[4—(3,5—difluoro—4-methoxyphenyl)phenyl]—6—ethyl—
trans-decahydronaphthalene,
trans~2-[(4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-propyl-
trans-decahydronaphthalene,
trans-2-[4~(3,5-difluoro~-4-methoxyphenyl)phenyl]-6-butyl-
trans-decahydronaphthalene,

trans-2-[4-(3, 5-difluoro-4-methoxyphenyl)phenyl]-6-pentyl-

'trans—decahydronaphthalene,

trans-2-[4-(3, 5-difluoro-4-methoxyphenyl)phenyl]-6-hexyl-
trans—decahydronaphthalene,
trans-2-[4-(3,5-difluoro-4-methoxyphenyl)phenyl] -6-heptyl-
trans-decahydronaphthalene,
trans-2-[3~fluoro-4-(4-methoxyphenyl)phenyl]-6-methyl-trans-
decahydronaphthélene,

trans-2-[3-fluoro-4- (4-methoxyphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,

trans-2-[3-fluoro-4- (4-methoxyphenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,

trans-2-[3-fluoro-4- (4-methoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans—2-[3-fluoro-4—(4—me£hoxyphenyl)phenyl]-6-pentyl-trans-

decahydronaphthalene,
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trans-2-[3-fluoro-4-(4-methoxyphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene, |
trans—2—[3—fluoro-4—(4-methoxyphenyl)phenyl]-6-heptyl-trans-
decahydfonaphthalene,
trans—2-[3—fluoro-4-(3—fluoro-4-methoxypheny1)phenyl]—6-
methyl—trans—decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene,
trans-2-[3-fluoro-4- (3-fluoro-4-methoxyphenyl)phenyl] -6~
propyl—trans—decahydronaphthalene,
trans—2—[Bffluoro-4-(3—fluoro—4—methoxyphenyl)éhenyl]—6—butyl—
trans—-decahydronaphthalene,
trans-2—f3—fluoro-4—(3—fluoro—4—methoxypheny1)phenyli;G-
pentyl—trans—decahydronaphthélene,
trans-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl] -6-hexyl-
trans-decahydronaphthalene,
trans;2—[3—fluoro-4-(3—fluoro—4—methoxyphenyl)phenyl]—6—
heptyl—tfans—decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl] -6-
methyl—trans—decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-
ethyl—trans—deéahydronaphthalene,
trans-2-[3-fluoro-4-(3, 5-difluoro-4-methoxyphenyl)phenyl]-6-
propyl-trans-decahydronaphthalene,
trans—2—[3—fluoro—4—(3,5fdifluoro—4—methoxyphenyl)phenyl]—6—
butyl-trans—-decahydronaphthalene, |

trans-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-
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pentyl-trans-decahydronaphthalene,
trans—2-[3—fluoro-4—(3,5—difluoro-4—methoxyphenyl)phenyl]—6—
hexyl-trans-decahydronaphthalene,
trans—2—[3—flﬁoro—4—(3,5-dif1uoro-4-methoxyphenyl)phenyl]—6-
heptyl-trans-decahydronaphthalene,
trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene,
trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans—2—[4—(4—benzyloxyphenyl)pﬁenyl]—6-propy1-trans—
decahydronaphthalene,
trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene, |
trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-pentyl-trans-
decahydronaphthalene,
trané—Z-[4—(4—benzyloxyphenYl)phenyl]—G—hexyl-trans-
decahydronaphthalene,
trans-2-[4-(4-benzyloxyphenyl)phenyl] -6-heptyl-trans-
decahydronaphthalene,
trans—2—[4—(3—fluoro-4-benzyloxyphenyl)phenyl]—6-methy1;trans—

decahydronaphthalene,

. trans-2-[4-(3~fluoro~4-benzyloxyphenyl) phenyl]-6-ethyl-trans~

decahYdronaphthalene,
trans-2-[4—(3—f1uoro-4—benzYloxyphenyl)phenyl]—6—propyl—trans—
decahydronaphthalene,
trans—2-[4—(34fluoro—4-benzyloxyphenyl)phenyl]—6—butyl—trans?

decahydronaphthalene,
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trans-2-[4-(3-fluoro-4-benzyloxyphenyl) phenyl]}-6-pentyl-trans-

- decahydronaphthalene,

trans-2—[4-(3—fluoro—4—benzyloxyphen&l)phenyl]—G-hexyl-trans-
decahydronaphthalene,
trans-2-[4-(3-fluoro—-4-benzyloxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,

trans-2-{4-(3, 5-difluoro~-4-benzyloxyphenyl)phenyl]-6-methyl-
trans-decahydronaphthalene, |
trans-2-[4-(3,5~difluoro-4-benzyloxyphenyl)phenyl]-6-ethyl-
trans-decahydronaphthalene, | |
trans-2—[4—(3,5—difluorof4—benzyloxyphenyl)phenyl]-6-propyl—
trans-decahydronaphthalene,
trans—2;[4-(3,5—difluoro—4—benzyloxyphenyl)phenyl]—G;Eutyl-
trans-decahydronaphthalene,
trans—2—[4-(3,5—difluoro—4—benzyloxyphenyl)phenyl]—6—pentyl—
trans—decahydrdnaphthalene, |
trans;Z—[4-(3,5—difluoro—4—benzyloxyphenyl)phenyl]-G—hexyl—
trans-decahydronaphthalene,
trans-2-[(4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-heptyl-
trans—-decahydronaphthalene, “ _
trans—2—[3—fluoro—4—(4—benzyloxyphenyl)phenyl]-6—methyi-trans—

decahydronaphthalene,

.trans-2-[3-fluoro~-4-(4-benzyloxyphenyl)phenyl] -6-ethyl-trans-

decahydronaphthalene,
trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-butyl-trans-
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decahydronaphthalene,
trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-pentyl-trans-
decahydronaphthalene, |
trans—2—[3-fluoro—4—(4—benzyloxyphenyl)phenyi]—6—hexyl—trans-
decahydronaphthalene, |
trans—2—[3-fluoro—4—(4—benzyloxypheny1)phenyl]FG-heptyl—trans-
decahydronaphthalene, _
trans—2—[3-flu6ro—4—(3—fluoroé4—benzyloxyphenyl)phenyl]-6—
methyl-trans-decahydronaphthalene,
trans—24[3—fluoro-4—(3—fluoro—4—benzyloxyphenyl)phenyl]—6—
ethyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4- (3-fluoro-4-benzyloxyphenyl)phenyl] -6~
propyl-trans—decahydronaphthalene, . r
trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl] -6~
butyl-trans-decahydronaphthalene,
trans—2—[3—fluoro-4—(3-fluoro—4—benzyloxyphenyl)phenyl]—6-'
pentyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl] -6-
hexy1~trans—decahydronaphthélene,
trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-
heptyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]}-6-
methyl-trans—-decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5~difluoro-4-benzyloxyphenyl)phenyl]-6-
ethyl-trans-decahydronaphthalene, |
trans-2-[3-fluoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-

propyl-trans—-decahydronaphthalene,
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tréns—2—[3-fluoro—4;(3,5-difluoro—4—benzyloxyphenyl)phenyl]—6—
butyl-trans-decahydronaphthalene,
trans-2—[3—fluoro—4—(3,5-difluoro—4—benzyloxyphenyl)phenyl]-6;
pentyl-trans-decahydronaphthalene,
trans—2—[3—f1uoro44—(3}5-difluoro—4—benzyloxyphenyl)phenyl]—6—
hexyl-trans—-decahydronaphthalene,
trans—2-[3?fluoro~4-(3,5—difluoro—4—beﬁzyloxyphenyl)phenyl]—6-
heptyl-trans-decahydronaphthalene,
trans-2-[4- (4-ethoxyphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene,
trans—2—[4—(4—éthoxyphenyl)phenyl]—G—ethyl-trans-
decahydronaphthalene,
trans—2—[4—(4—ethoxyphenyl)phehyl]-6—propyl—trans—

decahydronaphthalene,

trans-2-[4~(4-ethoxyphenyl)phenyl]-6-butyl-trans-

decahydronaphthalene,

trans-2-[4- (4-ethoxyphenyl)phenyl] -6-pentyl-trans-
decahydronaphthalene, |
trans-2-[4-(4-ethoxyphenyl)phenyl]-6-hexyl-trans-
decéhydronaphthalene,
trans-2-[4-(4-ethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene} |
trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-methyl-
trans-decahydronaphthalene,
trans—2-[4—(2,3—difluoro-4—ethoxyphenyl)phenyl]—6-ethyl-trans—
decahydronaphthalene, |

trans-2-[{4-(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-propyl-
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trans-decahydronaphthalene,
trans-2-[4-(2,3-difluoro~-4-ethoxyphenyl)phenyl}-6-butyl-trans-
decahydronaphthalene,
trans-2—[4-(2,3-difluoro—4-ethoxyphenyl)phenyl]—6-pentyl-
trans-decahydronaphthalene,
trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans—2—[4—(2,34difluoro—4-ethoxyphenyl)phenyl]—G—heptyl—
trans—decéhydronaphthalene,
trans—2-{4—(4—allyloxypheny1)phenyl]—6—methyl-trans—
decahydronaphthalene,
trans-2-{4-(4-allyloxyphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans—2—[4—(4—allyloxyphenyl)phenyl]-G—propyi—trans-
decahydronaphthalepe,
trans—24[4-(4-allyloxyphenyl)phenyl]—6—butyl-trans-
decahydronaphthalene,
trans-2—[4-(4-allyloxyphenyl)phenyl]—6—pentyl—trans—
decahydronaphthalene,
trans-2-[4-(4—all§loxyphenyl)phenyl]-6—hexyl-trans-
decahydronaphthalene,
trans-2~[4-(4—allyloxyphenyl)phenyl]—6—heptyl—trans—
decahydronaphthalene,
trans-2-[4-(4-methylphenyl)phenyl] -6-methyl-trans-
decahydronaphthalene,
trans-2-[4-(4-methylphenyl)phenyl] -6-ethyl-trans-

decahydronaphthalene,
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trans—2-[4—(4—methylphenyl)phenyl]-6-propyl—trans—
decahydfonaphthalene,_
trans-2—[4—(4—methy1phenyl)phenyl]-6-buty1—tfans~
decahydronaphthalene,
trans-2-[4- (4-methylphenyl)phenyl]-6-pentyl-trans-
decahydronaphthaleﬁe,
trans-2-[4-(4-methylphenyl) phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans-2-({4- (4-methylphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-[4-(4-ethylphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene,
trans-2-[4-(4-ethylphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans—2—[4—(4—ethy;phenyl)phenyl]-6-propyl-trans—
decahydronaphthalene,
trans-2-[{4-(4-ethylphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[4-(4-ethylphenyl)phenyl] -6-pentyl-trans-
decahydronaphthalene,
trans-2-[4-(4-ethylphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
trans-2-[4-(4-ethylphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-{4- (4-propylphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene,

trans-2-[4- (4-propylphenyl)phenyl]-6-ethyl-trans-
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decahydronaphthalene,
trans-2—[4-(4—propylphenyl)§henyl]—6—propy1—trans—
decahydronaphthalene,
trans-2-[4-(4-propylphenyl)phenyl] -6-butyl-trans-
decahydronaphthalene,
trans—2-[4—(4—propylphenyl)phenyl]-6—pentyl—trans-
decahydronaphthalene,
trans-2-[4- (4-propylphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,

trans-2~-[4-(4-propylphenyl)phenyl]-6-heptyl-trans-

.decahydronaphthalene,

trans-2-[4-[4-(3-butenyl)phenyl]lphenyl] -6-methyl-trans-
decahydronaphthalene,
trans-2-{4-{4-(3-butenyl)phenyl]phenyl]-6-ethyl~-trans-
decahydronaphthaiene,
trans-2—[4—[4-(3—butenyl)phenyl]phenyl]46—butyl—trans—
decahydronaphthalene,
trans-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-pentyl-trans-
decahydronaphthalene,
trans-2-[4—[4-(3?butenyl)phenyl]phenyl]-6—hexyl4trans-
decahydronaphthalene,
trans—2—[4—[4—(3—butenyl)phenyl]phenyl]-6—heptyl—tréns-

decahydronaphthalene,

trans—2-[4—[4—(trans-3—pentenyl)phenyl]phenyl]-6-methyl—trans—

decahydronaphthalene,

trans-2-[4-[4-(trans-3-pentenyl)phenyl]lphenyl]-6-ethyl-trans-

decahydronaphthalene,
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trans-2-[4-[4~ (trans-3-pentenyl)phenyl]phenyl]-6-propyl-trans-
decahydronaphthalene,
trans-2—[4—[4-(tréns-3—pentenyl)phenyl]phenyl]—6—butyl—trans—
decahydronaphthalene,
trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-pentyl-trans-
decahydronaphthalene, o '

trans-2-[4~[4-(trans-3-pentenyl)phenyl]}phenyl]-6-hexyl-trans-

decahydronaphthalene,

trans-2-{4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-[{4-[4-(4,4-dimethyl-1,3-oxazolin-2-yl)phenyl]lphenyl}]-
6-methyl-trans-decahydronaphthalene, .
trans-2—[4—[4-(4,4-dimethy1-1,3—oxazolin—2-yl)phenylibhenyl]—
6~-ethyl-trans-decahydronaphthalene,
trans-2—[4—[4-(4,4fdimethy1—1,3—oxazolin—2—y1)pheﬁyl]phenyl]—
6-propyl-trans-decahydronaphthalene,
trans-2-[4-[4-(4,4-dimethyl-1, 3-oxazolin-2-yl)phenyl]phenyl]-
6-butyl-trans-decahydronaphthalene,
trans-2-[4—[4—(4,4—dimethyl—1,3-oxazolin-2—yl)phenYl]phenyl]—
6-pentyl-trans-decahydronaphthalene,
trans-2~[4-[4-(4,4-dimethyl-1, 3-oxazolin-2-yl)phenyl]phenyl] ~
6-hexyl~-trans-decahydronaphthalene,
trans-2-[4-{4-(4,4-dimethyl-1,3~0oxazolin~-2-yl)phenyl]lphenyl]-
6-heptyl—trans—decahydronaphtﬁalene,
trans-2-[{4-[3-fluoro-4-(4,4-dimethyl-1, 3-oxazolin-2-
yl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene,

trans-2-{4-[3-fluoro-4-(4,4-dimethyl-1,3-oxazolin-2-
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yl)phenyl]lphenyl]~6-ethyl-trans-decahydronaphthalene,
trans-2—[4—[3rf1uoro—4-(4,4—dimethyl—;,3—oxazolin—2-

yl)phenyl]phenyl]-6~p£opyl-trans—decahydronaphthalene,

'trans-2-[4—[3-flu6ro—4—(4,4-dimethyl—1,3—oxazolin-2—

yl)phenyl]phenyl]-6-butyl-trans—decahydronaphthalene,
trans-2-{4-[3-fluoro-4-(4,4-dimethyl-1,3-oxazolin-2~
yl)phenyl]phenyl]—6-pentyl—trans—décahydronaphthalene,
trans—2—[4—[3-fluoro—4—(4,4—dimethyl-1,3—oxazolin-2;
yl)phenyl]phenyl]—G—héxyl-trans—decahydronaphthalene,
trans-2-[4-[3-fluoro-4-(4, 4-dimethyl-1, 3-oxazolin-2-
yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene,
trans-2-(4-([3,5-difluoro-4-(4,4-dimethyl-1, 3-oxazolin-2~
yl)phenyl]lphenyl] -6-methyl-trans-decahydronaphthalene,
trans—2—[4;[3,5-difluoro—4-(4,4—dimethyl—1,3-oxazolin—2-
yl)phenyl]phenyl]-6—ethyl;trans—decahydronaphthalene,
trans-2-[4-([3,5-difluoro-4-(4,4-dimethyl-1,3-oxazolin-2-
yl)phenyl]lphenyl]-6-propyl-trans-decahydronaphthalene,
trans—2—[4—[3,54difluoro—4-(4,4-dimethyl—1,3—oxazolin-2-
yl)bhenyl]phenylj-6—butyl-trans—decahydronaphthalene,
trans-2~-{4-[3,5-difluoro-4-(4,4-dimethyl-1, 3-oxazolin-2-
yl)phenyl]phenyl]—G-pentyl—trans—decahydrohaphthalene,

trans—2—[4—[3,5-dif1uoro~4-(4,4-dimethyl-1,3—oxazolin—2-

- yl)phenyl]lphenyl]-6-hexyl-trans-decahydronaphthalene,

trans-2-[4- (3, 5-difluoro-4- (4, 4~dimethyl-1, 3-oxazolin-2-
yl)phenyl]lphenyl] -6-heptyl-trans-decahydronaphthalene,

trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1, 3-oxazolin-2-

. yl)phenyllphenyl]-6-methyl~-trans-decahydronaphthalene,
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trans-2-[3-fluoro-4-{4-(4,4-dimethyl~-1, 3-oxazolin-2-
yl)phenyllphenyl]-6-ethyl-trans—decahydronaphthalene,
trans-2-[3~-fluoro-4-[4-(4,4-dimethyl-1, 3-oxazolin-2-
yl)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene,
trans-2-[{3-fluoro-4-[4-(4,4-dimethyl~-1, 3-oxazolin-2-
yl)phenyl]phenyl)-6-butyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1, 3-oxazolin-2~
yl)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene,
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1, 3-oxazolin-2-
yl)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene,
trans—2—[3—fluoro—4—[4—(4,4—dimethyl-1,3—oxazolin-2—
yl)phenyl]phenyl] ~-6-heptyl-trans-decahydronaphthalene,
trans—2—[3—fluoro—4—{3—fluoro-4—(4,4—dimethyl-1,3—ox$£olin—2—
yl)phenyl]phenyl]—G-methyl—tfans-decahydronaphthalene,
trans—2—[3-fluoro—4-[3—fluoro—4—(4,4-dimethyl—1,3—pxazolin-2-
yl)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene,

trans-2-[3-fluoro-4-[3-fluoro-4-(4,4~-dimethyl-1, 3-oxazolin-2~

yl)phenyl]lphenyl]-6-propyl-trans-decahydronaphthalene,

trans-2-[3-fluoro-4-[3-fluoro-4-(4,4-dimethyl~-1, 3-oxazolin-2-
yl)phenyl]lphenyl]-6-butyl-trans-decahydronaphthalene,
trans-2-[{3-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1l,3-oxazolin-2~
yl)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene,
trans—2—[3-fluoro—4-[3—fluorof4-(4,4—dimethyi-1,3—oxazolin—2-
yl)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene,
trans-2-[3—fluoro-4—[3—fluoro-4—(4,4—dimethyl-i,3—oxazolin—2—
yl)phenyl]phenyl]—6—heptyl;trans—decahydronaphthalene,

trans-2-[3-fluoro-4-(3,5~-difluoro-4~-(4,4-dimethyl-1, 3-
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oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-{3,5-difluoro-4-(4,4-dimethyl~1, 3-
oxazolin-2-yl)phenyl]phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1,3-
oxazolin-2-yl)phenyl]phenyl]-6-propyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-{3,5-difluoro-4-(4,4-dimethyl-1, 3~
oxazolin-2-yl)phenyl]phenyl])-6-butyl-trans- |
decahydronaphthalene,
trans—2—[3—fluoro—4—[3,5—difluoro—4—(4,4—dimethyl—l,3-
oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-
decahydronaphthalene,
trans-2-[3-fluoro-4-(3,5-difluoro-4-(4,4-dimethyl-1, 3~
oxazolin—z-yl)pheﬁyl]phenyl]—G—hexyl—trans—
decahydronaphthalene,
trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1, 3~
oxazolin-2-~yl)phenyl]phenyl]-6-heptyl-trans-

decahydronaphthalene.

Example 17: Synthesis of trans-2-[3,5-difluoro-4-(3,4-
difluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene
21)

(I-
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(17-a) Synthesis of trans-2-(3,5-difluoro-4-iodophenyl)-6-
propyl-trans-decahydronaphthalene .

50 ml of 1.5 M hexane solution of n-butyl lithium was
added dropwise to a 100 ml THF solution of 17 g of trans-2-
(3,5fdifluorophenyl)-G-propyl-trans-decéhydronaphthalene,
which was cooled to -45°C, over a period of 10 minutes. After
stirring the mixture for 30 minutes, the temperature was
increased to room temperature, and water was added. A 10%
aqueous solution of sodium hydrogen sulfite was added until
the color of iodine was not observed. The organic phase was
extracted using hekane, rinsed with a saturated saline
solution, and dried on anhydrous magnesium sulfate. Then, the
solvent was evaporated to obtain 23 g of white solid trans-2-
(3,5-difluoro-4-iodophenyl)-6-propyl-trans-

decahydronaphthalene.

(17-b) Synthesis of trans-2-[3,5-difluoro-4-(3,4-
difluorophenyl)phenyl]-6-propyl—trans-deéahydronaphthalene

23 g of trans-2-(3,5-difluoro-4-iodophenyl)-6-propyl-
trans-decahydronaphthalene, which was obtained in (17-a), was
dissolved in a mixed solution of 38 ml of toluene and 20 ml of

ethanol. 1.2 g of tetrakis(triphenylphosphine)palladium(0)
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and 37 ml aquebus solution of 2 M sodium carbonate were added
to the mixture, and 10 ml ethanol solution of 11 g of 3,4-
difluorophenylboric acid was further added dropwise over a
period of 10 minutes. After heating the mixture for 18 hours
at 70°C while stirring, the mixture was cooled to room
temperature, and waﬁer was added to the mixture. After
extraction was carried out using toluené, the organic phase
was rinsed with a saline solution and dried on anhydrous
magnesium sulfate. After the solvent was evaporated, the
residue was purified by silica gel column chromatography and
recrystallized three times from ethanol:to obtain 11 g white
crystals of trans—2—[3,5—difluoro-4-(3,4—
difluorophenyl)phenyl]—6-propyl-trans-decahydronaphthalene;

The following compounds were prepared in the same manner
as mentioned above:
trans—2-[3,5—difluoro-4—(3,4-difluorophenyl)phenyl]-6-methyl—
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,4~-difluorophenyl)phenyl]-6-ethyl-
trané-decahydronaphthalene,
trans-2-[3,5-difluoro—4-(3,4—dif1uorophenyl)pheny1]—6—butyl—
trans—decahydfonaphthalene,
trans—2-[3,5—difluoro—4-(3,4—difluorophenyl)phenyl]—6—pentyl—
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-hexyl-
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-heptyl-

trans-decahydronaphthalene,
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trans-2—[3,5—difluoro—4—(3,4,5—trifluofophenyl)phenyl]—6—
methyl-trans-decahydronaphthalene,
trans-2-[3, 5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-
ethyl-trans-decahydronaphthalene,
trans-2-[3,5~-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-
propyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,4,5~-trifluorophenyl)phenyl}-6-
butyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,4,5~-trifluorophenyl)phenyl]-6-
pentyl—trans—decahydronaphthalene, |
trans-2-(3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-
hexyl-trans-decahydronaphthalene,
trans—z—[3,5—difluoro-4—(3,4,5—trifluorophenyl)phenyij—6-
heptyl—trans—decahydronaphthalene,
trans-2-[3,5-difluoro—4-(4~fluorophenyl)phenyi]—6-methyl—
trans-decahydronaphthalene, _
trans-2—[3,5—&iflupro-4-(4-fluorophenyl)pheny1]—6—ethyl—tians—
decahydronaphthalene, o
trans-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl] ~6-propyl-
trans-decahydfonaphthalene,
trans-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl] ~6-butyl-trans-
decahydronaphthalene,
trans-2-(3,5-difluoro-4- (4-fluorophenyl)phenyl]-6-pentyl-
trans-decahydronaphthalene,
trans-2-(3, 5-difluoro-4- (4-fluorophenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,

trans-2-[3,5~difluoro-4-(4~fluorophenyl)phenyl]-6-heptyl-
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trans-decahydronaphthalene,
trans-2—[3,5-difluoro—4—(3,5—difluorophenyl)phenyl]—6-methyl—
trans-decahydronaphthalene,
trans—2-[3,5—difluoro-4—(3,5-difluorophenyl)phenyl]-G—ethyl—
trans-decahydronaphthalene,
trans-2-[3, 5-difluoro-4-(3,5~difluorophenyl)phenyl] -6-propyl-
trans-decahydronaphthalene,
trans-2-(3,5-difluoro-4-(3, 5~-difluorophenyl)phenyl]-6-butyl-
trans-decahydronaphthalene,
trans-z-[3,5-diflu0r0—4—(3,s—difluorophenyl)phenyl]—6-pentyl—
trans-decahydronaphthalene,
trans-2-{3, 5-difluoro-4-(3,5-difluorophenyl)phenyl]-6-hexyl-
trans-decahydronaphthalene,
trans-2-[3, 5~-difluoro-4-(3,5-difluorophenyl)phenyl] -6-heptyl-
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-methyl-
trans—-decahydronaphthalene,
trans—2-[3,5-difluoro—4—(3—fluofophenyl)phenyl]-6-ethyl—trans—

decahydronaphthalene,

.trans—2—[3,5—difluoro—4-(3—f1uorophenyl)phenyl]-G—propyl—

trans—-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-butyl-trans-
decahydronaphthalene, -
trans-2—[3,5—difluoro-4-(3¥fluorophenyl)pheny1]-6-pentyl--
trans-decahydronaphthalene, |
trans-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-hexyl-trans-

decahydronaphthalene,
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trans-2-[3,5-difluoro-4-(3-fluorophenyl)phenyl]-6-heptyl-
trans—decahydronaphthalene,
trans-2-[3, 5-difluoro-4- (4-trifluoromethoxyphenyl)phenyl] -6~
methyl-trans—-decahydronaphthalene,
trans-2-[3,5-difluoro—~-4-(4-trifluoromethoxyphenyl)phenyl] -6-
ethyl-trans-decahydronaphthalene,
trans—2—[3,5—difluoro—4—(4—trifluoromethoxyphenyl)phenyl]—6-
propyl—trans—deéahydronabhthalene,
trans-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-
butyl-trans—décahydronaphthalene,
trans-2-[3,5-difluoro-4-(4-trifluoromethoxyphenyl)phenyl] -6~
péntyl—trans-decahydronaphthalehe,
trans—2—[3,5-difluoro—4—(4-trifluoromethoxyphenyl)phéﬁyl]—6—
hexyl-trans-decahydronaphthalene, |
trans-2f[3,5—diflu9ro—4—(4-trifluoromethoxyphenyl)phenyl]-6-
heptyl-trans-decahydronaphthalene, |
trans-2~{3,5-difluoro-4-(3-fluoro-4-
trifluoromethoxyphenyl)phenyl]—6-methyl—trané-
decahydronaphthalene,
trans-2-(3,5-difluoro-4-(3-fluoro-4-
trifluoromethoxypheﬁyl)phenyl]—6—ethyl-trans-
decahydronaphthalene, '
trans-2-[3,5-difluoro~-4-{3-fluoro-4-
trifluoromethoxyphenyl)phenyl]—6—propyl-trans-
decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3-fluoro-4-

trifluoromethoxyphenyl)phenyl]-6-butyl-trans-



10

15

20

25

172
decahydronaphthalene,
trans-2-~[3,5-difluoro~-4~(3-fluoro-4-~
trifluoromethoxyphenyl)phenyl]—6—pentyl-trans—
decahydrdnaphthalene;
trané—2—[3,5-difluoro—4—(3—fluoro-4-
trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene,
frans—2—[3,5—difluoro—4-(3—fluoro-4—
trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans—2—[3,5—difluoro—4—(4—difiuoromethoxyphenyl)phenyl]-6—
nmethyl-trans-decahydronaphthalene,
trans-2-{3,5-difluoro-4- (4-difluoromethoxyphenyl)phenyl]-6-

ethyl-trans-decahydronaphthalene,

. trans-2-[3, 5-difluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-

propyl-trans-decahydronaphthalene,
trans—2-[3,5-difluoro—4-(4-difluoromethoxyphenyl)phenyli-6-
butyi—trans-decahydronaphthalene,
trans-2-[3,5—difluoro-4—(4—dif1uor6methoxyphenyl)phenyl]—6-
pentyl-trans-decahydronaphthalene, |
trans-2-[3,5-difluoro-4- (4-difluoromethoxyphenyl)phenyl]-6-
hexyl-trans-decahydronaphthalene,

trans-2-[3,5-difluoro-4- (4-difluoromethoxyphenyl)phenyl]-6-
heptyl—tfans-decéhydronaphthalene,

trans-2-{3,5-difluoro-4-(3-fluoro-4-

difluoromethoxyphenyl)phenyl]-6-methyl-trans-

decahydronaphthalene,
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trans-2-[3,5-difluoro-4-(3-fluoro-4-
difluoromethoxyphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-(3, 5-difluoro-4-(3~-fluoro-4-
difluoromethoxyphenyl)phenyl]-6-propyl-trans-
decahydronaphthalene,
trans-2-{3,5-difluoro-4-(3-fluoro-4-
difluoromethoxyphenyl)phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3-fluoro-4-
difluoromethoxyphenyl)phenyl]-6—pentyl—trans—
decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3-fluoro-4-
difluoromethoxyphenyl)phenyl]-6-hexyl-trans-~
decahydronaphthalege,
trans-2-{3,5-difluoro-4-(3-fluoro-4-
difluoromethoxyphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene, |
trans—2—[3,5—difluoro-4—(4Ftrifluoromethylphenyl)phenyl]—6—
methyl—trans—decahydronaphthalene,
trans?2—[3,5—difluoro—4—(4-trif1uoromethylphenyl)phenyl]—6—
ethyl—tréns-decahydronaphthalene,
trans—2-[3,5-difluoro—4-(4-trifluoromethylphenyl)phenyl}—6-
propyl—trans—decahydronaphthalene,
trans—2—[3,5—difluoro-4-(4—trif1uoromethylphenyl)phenyl]-GF
butyl-trans—decahydroﬁaphthalene,

trans-2-[3,5-difluoro-4-(4-trifluoromethylphenyl)phenyl] -6~
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pentyl-trans—-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(4~-trifluoromethylphenyl)phenyl]-6-
hexyl-trans-decahydronaphthalene, .
trans-2-[3,5-difluocro-4- (4-trifluoromethylphenyl)phenyl]-6-
heptyl-trans-decahydronaphthalene,
trans-2-(3,5-difluoro-4-(4-methylphenyl)phenyl]-6-methyl-
trans-decahydronaphthalene,
trans—2—[3,5*diflu6ro-4-(4—methylphenyl)phenyl]-6—ethyl—trans;
decahydronaphthalene,
trans-2—[3,5—difluoro—4—(4—methylphenyl)phenylj—6—propyl—
trans~decahydronaphthalene,
trans-2—[3,5—difluoro—4—(4—methylphenyl)phényl]—6—butyl-trans—
decahydronaphthalene,
trans;z—[3,5—difluoro—4-(4—methylphenyl)phenyl]-6—pentyl—
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(4-methylphenyl)phenyl] -6-hexyl-trans-
decahydronaphthalene,
trans-2-(3,5-difluoro-4-(4-methylphenyl)phenyl]-6-heptyl-
trans—decahydronaphthalene,
trans-2-[3, 5-difluoro-4- (4-ethylphenyl)phenyl]-6-methyl-trans-
decahydronaphthalene, | .
trans-2-{3,5-difluoro-4-(4-ethylphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-(3,5-difluoro-4-(4-ethylphenyl)phenyl] -6-propyl-trans-

decahydronaphthalene,

trans-2-[3,5-difluoro-4-(4-ethylphenyl)phenyl] ~-6-butyl-trans-

decahydronaphthalene,
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trans—2-[3,5-dif1uoro-4-(4—ethylphenyl)phenyl]—6—pentyl—trans—
décahydronaphthalene,'
trans~2—[3,5—difluoro—4—(4—etﬁylpheny1ypheny1]-6—hexyl—trans—
decahydronaphthalene,
trans-2-[3,5~difluoro~4-(4-ethylphenyl)phenyl]-6-heptyl-trans-
decahydronaphthalene,
trans-2-[3, 5-difluoro-4-(4-propylphenyl)phenyl]-6-methyl-
tfans-decahydronaphthalene, |
trans-2-{3,5~-difluoro-4-(4-propylphenyl)phenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-[3,5—difluoro—4-(4—propylphenyl)phenyl]—6-propyl—
trans—&ecahydronaphthalene,
trans-2—[3,5—difluoro—4—(4—propylphenyl)phenyl]—6—bu£§l—trans—
decahydronaphthalene, |
trans—2-[3,5—diflu9ro-4—(4-propylphenyl)phenyl]-6—pentyl-
trans-decahydronaphthalene,
trans-2-[3, 5-difluoro~4- (4-propylphenyl)phenyl]-6-hexyl-trans-
decahydronaphthalene, |
trans—2—[3,5—difluoro—4-(4-propylphenyl)phenyl]—G—ﬁeptyl—
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4- (4-methoxyphenyl)phenyl}-6-methyl-
trans-decahydronaphthalene, |
trans—2-[3,5-difluoro—4-(4—methbxyphenyl)phenyl]-6—ethyl—
trans—decahydfonaphthalene,

trans-2-[3,5-difluoro-4- (4-methoxyphenyl)phenyl]-6-propyl-

trans—-decahydronaphthalene,

trans-2-{3,5-difluoro~4~- (4-methoxyphenyl)phenyl]-6-butyl-
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trans-decahydronaphthalene,
trans-2-(3,5-difluoro-4- (4-methoxyphenyl)phenyl]-6-pentyl-
trans-decahydronaphthalene,
trans-2—[3,5—difluoro—4-(4—methoxyphenyl)phenyl]—6—hexy1—
trans-decahydronaphthalene,
trans—2—[3,5-difluoro-4—(4-methoxyphenyl)phenyl]-G-heptyl—
trans-decahydronaphthalene,
trans—2—[3,5—diflu§ro—4—(3-f1uoro-4-methoxyphenyl)phenyl]-6-
methyl-trans-decahydrbnaphthalene,
trans-2-[3,5-difluoro-4-(3-fluoro-4-methoxyphenyl)phenyl] -6~
ethyl-trans-decahydronaphthalene,
trans—2-f3,5—difldoro—4—(3-fluoro—4—methoxyphenyl)pheny1]~6—
propyl-trans-decahydronaphthalene, _
trans—2—[3,5—difluoro¥4—(3-f1uoro—4-methoxyphenyl)phenyl]—6—
butyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro—4-(3-fluoro-4—meth6xyphenyl)phenyl]—6-
pentyl—trans—decahydronaphthalene, .
trans-2-[3,5-difluoro-4~ (3-fluoro-4-methoxyphenyl) phenyl] -6~
hexyi—trans—decéhydronaphthalene,
trans-2—[3,5-difluoro-4—(3-fluoro—4—me£hoxyphenyl)phenyl]—6-
heptyl-trans-decahydrbnaphthalene,
trans-2-[3,5-difluoro-4-(3, 5-difluoro-4-methoxyphenyl)phenyl] -
6-methyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,5-difluoro-4—methoxyphenyl)phenyl]—
6-ethyl-trans-decahydronaphthalene,
trans-2-[3, 5-difluoro-4~(3,5-difluoro-4-methoxyphenyl)phenyl]-

6—propyl—trans-decahydronaphthaléne,
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trans-2-[3, 5-difluoro-4-(3, 5-difluoro-4-methoxyphenyl)phenyl] -
6-butyl-trans-decahydronaphthalene,
trans-2—[3,S—qifluoro-4—(3,5-difluoro-4-methoxyphenyl)phenyl]-
6-pentyl—trans-decahydronaphthalene,
trans-2-[3, 5-difluoro-4~ (3, 5-difluoro-4-methoxyphenyl)phenyl]-
6-hexyl-trans—-decahydronaphthalene, |
trans-2-(3,5-difluoro-4-~(3,5~-difluoro-4-methoxyphenyl)phenyl]-
6-heptyl-trans-decahydronaphthalene, |
trans-2-[3,5-difluoro-4-(4-benzyloxyphenyl)phenyl]-6-methyl-
trans-decahydronaphthalene,
trans—2-[3,5—difluoro-4-(4—benzyloxyphenyl)phényl]—6—ethy1—
trans-decahydronaphthalene(
trans—2—[3,5—difluoro—4—(4-benzyloxyphenyl)phenyl]-6;§ropyl-
trans-decahydronaphthalene,
trans—2?[3,5—diflu9ro—4—(4—benzyloxyphenyl)phenyl]—6—butyl—
trans-decahydronaphthalene, |
trans-2-[3,5-difluoro-4~- (4-benzyloxyphenyl)phenyl] -6-pentyl-
trans-decahydronaphthalene,
trahs—Z—[3,5—difluoro~4—(4—benzyloxyphenyl)phenyl]—6—hexyl-
trans—decahydronaphthalene,
trans-2-{3,5-difluoro-4-(4-benzyloxyphenyl)phenyl]-6-heptyl-
trans-decahydronaphthalene,
trans—2—[3,5-dif1uoro-4-(3-fluoro-4—benzy10xyphenyl)phenyl]—6-

methyl-trans-decahydronaphthalene,

_trans-2—[3,5—difluoro—4—(3—fluoro—4—benzyloxyphenyl)phenyl]—6-

ethyl-trans—-decahydronaphthalene,

trans-2-[3,5~-difluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-
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propyl-trans-decahydronaphthalene,
trans-2-(3, 5~difluoro-4- (3-fluoro-4-benzyloxyphenyl)phenyl]-6-
butyl-trans-decahydronaphthalene,
trans—2-[3,5-difluoro—4—(3—fluoro-4—beniyloxyphenyl)phenyl]—6—
pentyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-
hexyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4- (3~fluoro-4-benzyloxyphenyl)phenyl]-6-
heptyl-trans-decahydronaphthaléne, |
trans-2-[3,5-difluoro-4-(3,5-difluoro-4-
benzyloxyphényl)phenyl]—6-methy1—trans—decahydronaphthalene;

trans-2-[{3,5-difluoro-4-(3, 5-difluoro-4-
| benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,5-difluoro-4-
benzyloxyphenyl)phenyl]f6-propyl—trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,5~-difluoro-4-
benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene,
trans—2—[3,5-difluoro—4-(3,§-difluoro-4—
benzyloxyphenyl)phenyl] -6-pentyl-trans-decahydronaphthalene,
.trans-zé[3,5~dif1uoro—4-(3,5-dif1uoro-4-
benzyloxyphenyl)phenyl]-6-hexyl-trans~-decahydronaphthalene,
trans-2-[3,5~difluoro~-4-(3,5~difluoro~4-
benzyloxyphenyl)phenyl]-6~heptyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-methyl-
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-(4-(3-butenyl)phenyl]phenyl]-6-ethyl-

trans-decahydronaphthalene,
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trans—2-[3,5—difluoro—4-[4-(3-butenyl)phenyl]phenyl]—6-propyl-
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4~[4-(3-butenyl)phenyl}phenyl]-6-butyl-
trans-decahydfonaphthalene, |
trans-2-[3,5~-difluoro-4~[{4-(3-butenyl)phenyl]lphenyl]j-6-pentyl-
trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-[4-(3-butenyl)phenyl]lphenyl]-6~hexyl-
trans—decahydronaphthalene,
trans-2-(3,5-difluoro-4-[4-(3-butenyl)phenyllphenyl]-6-~-heptyl-

trans-decahydronaphthalene,

trans-2-(3,5-difluoro-4-[4- (trans-3-pentenyl)phenyl]lphenyl]-6-

methyl-trans-decahydronaphthalene,

trans—2—[3,5—difluoro—4—[4—(trans—3—pentenyl)phenyl]phenyl]-6-

‘ethyl-trans-decahydronaphthalene,

trans-2—[3,5—difluoro—4-[4-(trans—3—pentenyl)phenyl]phenyl]—6-
propyl-trans-decahydronaphthalene;
trans-2-[3,5-difluoro-4-[4~(trans-3-pentenyl)phenyl]phenyl]-6-
butyl-trans-decahydronaphthalene, |
trans-2-{3,5-difluoro-4-[4-(trans-3-pentenyl)phenyl]phenyl]}-6-
pentyl-trans—-decahydronaphthalene, |
trans-2-[3,5-difluoro-4-[4-(trans-3-pentenyl)phenyl]lphenyl]-6-
hexyl-trahs—decahydronaphthalene,
trans-2—[3,5—dif1uoro—4—[4-(trans-3-pentenyl)phenyl]phenyl]—6—
heptyl-trans—-decahydronaphthalene,
trans-2-[3,5-difluoro-4-[4-(4,4~-dimethyl-1, 3-oxazolin-2-
yl)phenyl]}phenyl] -6-methyl-trans-decahydronaphthalene,

trans-2-{3,5-difluoro-4-[4-(4,4~-dimethyl-1, 3-oxazolin-2-
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yl)phenyl]phenyl]—6—éthyl-trans—decahydronaphthalene,
trans-2-[3,5-difluoro-4-[4-(4,4-dimethyl-1, 3-oxazolin-2--
yl)phenyl]lphenyl]-6-propyl-trans-decahydronaphthalene,

trans-2-[3,5~difluoro-4-[4~(4,4-dimethyl-1, 3-oxazolin-2-

yl)phenyl]lphenyl]j-6-butyl-trans—-decahydronaphthalene,

trans-2-[3,5-difluoro-4-[4-(4,4-dimethyl-1,3-oxazolin-2-
yl)phenyl]phenyl]-Gfpentyl-trans—deéahydronaphthalene,
trans—2—[3,5—difluoro-4-[4—(4;4-dimethyl-1,3-oxazolin-2-
yl)phenyl]phenyl] -6-hexyl-trans-decahydronaphthalene,
trans-2-[3,5-difluoro-4-[4-(4,4~dimethyl-1, 3-oxazolin-2-
yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene,
trans-2—[3,5-difluoro-4—[3-fluoro-4—(4,4—dimethyl—1,3—
oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-
decahydronaphthalene,
trans-2-[3,5-diflu6ro—4-[3—fluofo-4—(4,4-dimethyl—1,3—
oxazolin-2-yl)phenyl]phenyl]-6~-ethyl-trans-
decahydronaphthalene,
tran;—z-[3;5-difluoro-4—[3—fluoro—4—(4,4-dimethyl—1,3—
oxazolin-2-yl)phenyl]lphenyl]-6-propyl-trans-
decahydronaphthalene,
trans-2-[3,5-difluoro-4-[3-fluoro-4-(4,4-dimethyl-1, 3~
oxazolin-2-yl)phenyl]phenyl]-6-butyl-trans-
decahydronaphthalene,
trans-2-[3,5-difluoro-4-[3~-fluoro-4-(4,4-dimethyl-1, 3~
oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-
decahydronaphthalene,

trans-2-[3,5~difluoro-4-[{3-fluoro-4- (4, 4-dimethyl-1, 3-
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oxazolin-2-yl)phenyl]lphenyl]-6-hexyl-trans-
decahydronaphthalene,
trans-2-[3, 5-difluoro-4-[3-fluoro-4-(4,4-dimethyl-1, 3-
oxazolin-2-yl)phenyl]phenyl]-6—heptyl—trans—
decahydronaphthalene, N
trans—24[3,5—dif1uoro-4—[3,5-difluoro-4-(4,4-dimethyl-1,3—
oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-
decahydronaphthalene,
trans—2—[3,5-difluoro—4-[3,Sedifluoro-4—(4,4-dimethyl—1,3¥
oxazolin-2-yl)phenyl]lphenyl]-6-ethyl-trans-
decahydronaphthalene,
trans-2-[3,5-difluoro-4-(3,5-difluoro-4-(4,4-dimethyl-1, 3-
oxazblin—Z—yl)phenyl]phenyl]—6—propyl—trans— |

decahydronaphthalene,

trans-2-(3,5~difluoro-4-(3,5~-difluoro-4-(4,4~-dimethyl-1, 3~

oxazolin-2-yl)phenyl]phenyl]~-6-butyl-trans-
decahydronaphthalene,
trans-2-[3,5—difluoro;4—[3,5—difluoro-4—(4,4—dimethyl-1,3—
oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-
decahydronaphthalene, |
trans—2—[3,5—difluoro—4—[3,5—diflﬁoro~4-(4,4—dimethyl—1,3—

oxazolin-2-yl)phenyl]lphenyl]-6-hexyl-trans-

‘decahydronaphthalene,

trans-2;[3,5-difluoro-4—[3,5—difluoro—4—(4[4—dimethyl-1,3—
oxazolin-~2-yl)phenyl]phenyl]-6-heptyl-trans- |

decahydronaphthalene.
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Example 18: Synthesis of 4-(trans-6-propyl-trans-

decahydronaphthalen-2-yl)benzoic acid

SO0 2L O

28 g of trans-2-{4-(4,4-dinmethyl-1, 3-oxazolidin-2-
yl)phenyl]-6-tréns-propyldecahydronaphthalene was dissolved in
140 ml of THF. The solutiodn was.heated for 4 hours under
refluxing, and then the temperature was reduced to room
temperature. The organic phase was separated, rinsed with a
saturated saline solution and dried on anhydrous magnesium
sulfate. Then, the solvent was evaporated to obtain 23 g of
4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoic acid

The following cdmpounds were prepared in the same manner
as mentioned above:

4- (trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoic acid,
4-(trans—6—ethyl—trans—deéahydronaphtha1en-2-y1)benzoic acid,
4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoic acid,
4- (trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoic acid,
4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoic aéid,
4- (trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoic acid,
3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-~
yl)benzoic acid, |
3—f1uoro—4-(trans-G-ethletrans—decahydronaphthalen-2—
yl)benzoic acid,
3—fluoro—4-(trans—6—propyl—trans—decéhydronaphthalen-2—
yl)benzoic acid,

3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-
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yl)benzoic acid,
3—fluoro—4—(trans—6—éentyl—trans—decahydronaphthalen—2-
yl)benzoic acid,
3-fluoro—4—(trans—6—hexy1—trans-decahydropgphthalen—2—
yl)benzoic acid,
3-fluoro-4-(trans—-6-heptyl-trans-decahydronaphthalen-2-

yl)benzoic acid.

Example 19: Synthesis of 3-fluoro-4-cyanophenyl 4-(trans-6-

propyl-trans-decahydronaphthalen-2-yl)benzoate

. -
H N F
NS SHE—a Cas o Bl WG &
COOH ——» ———» Coo <:> CN
Pd(PPhy); -

22 g of 4—(trans—6—propyl—trans-décahydronaphthalen—2—
yl)benzoic acid, which was obtained in Example 18, was
dissolved in 110 ml of dichloromethane. 17 g of thionyl
chloride, 0.1 ml of pyridine, and 10 ml of DMF were added to
the solution, and the mixture was heated for 1 hour under
reflﬁxing. After excessive thionyl chloride was evaporated,
110 ml of dichloromethane was added, then 10 g of 3—fluofo-4—
cyanophenol and 10 g of pyridine were added, and the mixture
was stirréd for 8 hours at room temperature. 10% hydrochloric
acid was added, and the organic phase was separated and rinsed
with a saturated aqueous solution of sodium hydrogencarbonate
and a saturated saline solution, in sequence, and dried on
anhydrous sédium sulfate. After the solvent was evaporated,

the residue was pufified by silica gel chromatography
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(hexane/ethyl écetate), and recrystallized from ethanol to
obtain 23 g white crystals of 3-fluoro-4-cyanophenyl 4-(trans-
6—propyl-trans—decahydronabhthalen—2—yl)benzoate.

The following compounds were prepared in the same manner
as mentioned above:
3-fluoro-4-cyanophenyl 4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,
3-fluoro-4-cyanophenyl 4-(trans-6-ethyl-trans-
décahydronaphthalen-z-yl)benzoate,
3-fluoro-4-cyanophenyl 4-(trans-é6-butyl-trans-
decahydrbnaphthalen—z-yl)benzoate,
3-fluoro-4-cyanophenyl 4-(trans-6-pentyl-trans-
decahydronaphthalen-Z—yl)benzoéte,

3-fluoro-4-cyanophenyl 4-(trans-6-hexyl-trans-

‘decahydronaphthalen-2-yl)benzoate,

3-fluoro-4-cyanophenyl 4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-cyanophenyl 4-(trans-6-methyl-trans-decahydronaphthalen-2-
yl)benzoate,

4-cyanophenyl 4—(trans—6—ethyl—trans—decahydroﬂaphthalen—2-
yl)benzoate,

4-cyanophenyl 4—(trans-G-propyl-tréns—decahydronaphthalen-z—
yl)benzoate, |
4-cyanophenyl 4-(trans-6-butyl-trans-decahydronaphthalen-2-
yl)benzoate,

4-cyanophenyl 4-(trans-6—pentyl-trans-decahydronaphthalean—

yl)benzoate,
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4-cyanophenyl 4-(trans-6-hexyl-trans-decahydronaphthalen-2-
yl)benzoate, |
4-cyanophenyl 4-(trans-6-heptyl-trans-decahydronaphthalen-2-
yl)benzoate,

3,5-difluoro-4-cyanophenyl 4-(trans-6-methyl-trans-

-decahydronaphthalen-2-yl)benzoate,

3,5-difluoro-4~-cyanophenyl 4-(trans-6-ethyl-trans-
deqahydrqnaphthalen—z—yl)benzoate,
3,5~-difluoro-4-cyanophenyl 4—(trans—6—pr6pyl-trans—
decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 4-(transf6-butyl—trans-

decahydronaphthalen-2-yl)benzoate,

3,5-difluoro-4-cyanophenyl 4-(trans-6-pentyl-trans-

decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 4—(trans-6-hexylFtrans—
decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 4—(trans—6-heptyl—trané—
decahydronaphthalen-2-yl)benzoate,
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-methyl-trans-
deéahydronaphthalen—z-yl)benzoate,
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-ethyl-trans-
decahydronaphthalen-2-yl)benzoate,
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-propyl-trans-
decahydronaphthalen-2-yl)benzoate,
3-f1uoro—4—cyanophenyl 3—fluoro-4—(trans-é—butyl-trans—
decahydronaphthalén—z—yl)benzoate,

3-fluoro~-4-cyanophenyl 3-fluoro-4-(trans-6-pentyl-trans-
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decah&dronaphthalen—Z-yl)benzoate,
34fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate, .
3—fluoro—4—éyanophenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-z—yl)benzoate, |
4-cyanophenyl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3-fluoro-4-(trans-6-ethyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3—fluoro—4—(trans—6-propyl—tfans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3—fluoro—4-(tréns-G—pentyl-trans—
decahydfonaphtﬁalen-z-yl)benzoate,
4-cyanophenyl 3-fluoro-4- (trans-6-hexyl-trans-—
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 3—fluoro—4—(trans—6-methyl—£rans—
decahydronaphthalen-2-yl)benzoate,
3,5—difluoro—4—cyanophenyl 3-fluoro-4-(trans-G—ethyl—trans—
decahydronaphthalen-2-yl)benzoate,
3,5—dif1uoro—4—cyanophenyl 3—fluoro-4-(trans—G—propyl—trans—.
decahydronaphthalen-2-yl)benzoate, . '
3,5~-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6—butylet£ans-

decahydronaphthalen-2-yl)benzoate,
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3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,
3-fluoro~4-cyanophenyl 3,5-difluoro-4-(trans-6é-methyl-trans-
decahydronaphthalen-2-yl)benzoate,
3—fluo£o—4—cyanophenyl 3,5—difluoro—4—(trahs—G-ethyl—trans—
decahydfonaphthalen-Z-yl)benzoate,
3~fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-propyl-trans-
decahydronaphthalen-2-yl)benzoate,
3-fluoro-4-cyanophenyl 3,5-difluoro—4;(trans—G—butyl:trans—
decahydronaphthalen-2-yl)benzoate,
3-fluoro—4-cyanoph¢nyl 3,5—difluoro-4—(ﬁrans-G—pentyl—trans—
decahydronaphthalen-2-yl)benzoate,
3~fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-~yl)benzoate,
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3,5-difluoro-4-{trans-6-methyl-trans-~
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3,5-difluoro-4-(trans-6-ethyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3,5-difluoro-4-(trans-6-propyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-cyanophenyl 3,5-difluoro-4-(trans-6-butyl-trans-
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decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3,5-difluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-cyanophenyl 3,5-difluoro-4-(trans-6-hexyl-trans-
dedahydronaphthalen-z—yl)benzoate,
4¥cyanophenyl 3,5-difluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-methyl-
trans-decahydronaphthalen;z—yl)benzoate,
3,S—difluoro—4—cyanophenyl 3,5-difluoro-4-(trans-6-ethyl-
trahs-decahydronaphthalen—z-yl)benzoate,
3,5-difluoro-4~-cyanophenyl 3,5-difluoro-4-(trans-6-propyl-
trans—decahydronaphthalen-2-yl)benzoaté,
3,5—difluo£o-4-cyanophenyl 3,5-difluoro-4-(trans-6-butyl-
trans-decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 3,5-difluoro—4—(trans—6—pentyl—-
trans-decahydronaphthalen-2-yl)benzoate,
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-hexyl-
trans—decahydronaphthalen—é—yl)benzoate,
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4~(trans-6-heptyl-
trans-decahydronaphthalen-2-yl)benzoate,
4-fluorophenyl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-fluofophenyl j—fluoro—4—(trans—6—ethyl-tran$-
decahydronaphthalen—z-yl)benzoate;
4—fluorophenyl 3-fluoro-4-(trans-6-propyl-trans-

decahydronaphthalen-2-yl)benzoate,
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4-fluorophenyl 3-fluoro-4-(trans—G—butyl—trans-
decahydronaphthalen-2-yl)benzoate,
4—fluoro§henyl 3—fluoro-4-(trans—6-péhtyl-trans—
decahydronaphthalen-2-yl)benzoate,
4-fluorophenyl 3-fluoro-4-(trans-6-hexyl-trans-.
decahydionaphthalen—2—yl)benzoate,
4-fluorophenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronéphthalen—Z—yl)benzoate,
4—trifluoromethoxyphényl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-trifluoromethoxyphenyl 3-fluoro-4-(trans-é-ethyl-trans-

- decahydronaphthalen-2~yl)benzoate,

4~-trifluoromethoxyphenyl 3—fluoro—4—(trans—6-propyl—£¥ans-
decahydronaphthalen-2-yl)benzoate,
4—trifluoromethoxyphenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-z—yl)benzoate,
4-trifluoromethoxyphenyl 3—fluoro-4-(trans—6-hexyl?trans—
decahydronaphthalen-2-yl)benzoate,
4-trifluoromethoxyphenyl 3-fluoro-4-(trans—-6-heptyl-trans-
decahydronaphthalén—z-yl)benzoate,

4-trifluoromethylphenyl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-trifluoromethylphenyl 3-fluoro-4-(trans-6-ethyl-trans- 3
decahydronaphthalen-2-yl)benzoate,

4-trifluoromethylphenyl 3-fluoro-4-(trans—-6-propyl-trans-
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decahydronaphthalen-2-yl)benzoate,
4—trifluoroﬁethylpheny1 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate, _
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-trifluoromethylphenyl 3-fluoro-4- (trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-trifluoromethylphenyl 3-fluoro-4-(trans-6-heptyl-trans-

decahydronaphthalen-2-~yl)benzoate,

3,4-difluorophenyl 34fluoro—4-(trans—6—methyl-trans-.
decahydronaphthalen-2-yl)benzoate,

3,4-difluorophenyl 3-fluoro-4-(trans-6-ethyl-trans-
decahydronaphthalen-2-yl)benzoate,

3,4-difluorophenyl 3-fluoro-4-(trans-6-propyl-trans-
decahydronaphthalen-2-yl)benzoate,

3,4-difluorophenyl 3-fluoro-4-(trans—-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,

3,4-difluorophenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen—é—yl)benzoate,

3,4-difluorophenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,

3,4-difluorophenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen~-2-yl)benzoate,
3,4,5—trifluorophenyl 3—fluoro—4—(trans-G—methyl—trans-
decahydronaphthalen-2-yl)benzoate,
3,4,5-trifluorophenyl 3-fluoro—4-(trans-G—ethyl-trans—

decahydronaphthalen-2-yl)benzoate,



191
3,4,5-trifluorophenyl 3-fluoro-4—(trans—ﬁ—propyl-trans-
decahydronaphthalen-2-yl)benzoate, -
3[&,5—trifluorophenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,
3,4,5-trifluorophehyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate, |
3,4,5-trifluorophenyl 3—fluoro-4—(trans—G-héptyl—trans—
decahydronaphthalen-2-yl)benzoate,
4-methylphenyl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-methylphenyl 3-fluoro-4-(trans-6-ethyl-trans-
decahydronaphthalen-2-yl)benzoate,
3-4-methylphenyl f;uoro-4—(trans-G-propyl—trans—
decahydronaphthalen;z-yl)benzoate,
| 4-methylphenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen;Z—yl)benzoate,
4-methylphenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalenQZ—yl)benzoate,
4-methylphenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydroﬁaphthalen-z—yl)benzoate,
4-methylphenyl 3—f1uoro—4-(trans;6-heptyl-trans—
decahydronaphthalen-2-yl)benzoate,
4—ethylphenyl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-ethylphenyl 3—fluoro-4-(;rans—G-ethyl-trans-
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decahydronaphthalen-2-yl)benzoate,
4-ethylphenyl 3-fluoro-4-(trans-6-propyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-ethylphenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-ethylphenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-ethylphenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen—Z—yl)behzoate,
4-ethylphenyl 3-fluoro-4-(trans—-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-methoxyphenyl 3-fluoro-4-(trans-6-methyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-methoxyphenyl 3-fluoro-4-(trans-6-ethyl-trans-
.decahydronaphthalen~-2-yl)benzoate,
4-methoxyphenyl 3-fluoro-4-(trans-6-propyl-trans-
decahydronaphthalen—Z—yl)benzoate, _
4-methoxyphenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-methoxyphenyl 3—fluoro-4—(trans-G—pentyl—trans—
decahydronaphthalen-2-yl)benzoate,
4-methoxyphenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-methoxyphenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,
4- (3-butenyl)phenyl 3-fluoro-4-(trans-6-methyl-trans-

decahydronaphthalen-2-yl)benzoate,
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4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-ethyl-trans-
decahydronaphthalen—z-yl)benzéate,
4~ (3-butenyl)phenyl 3-fluoro-4-(trans-6-propyl-trans-
decahydronaphthélen—z—yl)benzoate,
4- (3-butenyl)phenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydronaphthalen-2-yl)benzoate,
4- (3-butenyl)phenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
4~ (3-butenyl)phenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,
4- (3-butenyl)phenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen—Z-yl)benzoate,
4-phenyl 3—fluo;o—4-(trans—6—methyl-trans—decahydronébhthalen—

2~-ylybenzoate,

4-phenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-~

2—yl)benzéate,

4-phenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-
2—yl)behzoate,

4—phenyl 3-fluoro—4—(tréns—G—butyl—trans—decahydronaphthalen—

2-yl)benzoate,

4-phenyl 3—fluoro—4-(trans—6—pentyl—trans—decahydronaphthalen—
2-yl)benzoate,

4-phenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-

2-yl)benzoate,

4-phenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-
2-yl)benzoate,

4-chlorophenyl 3-f1uoro—4-(trans—G—methyl-trans-
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decahydronaphthalen-2-yl)benzoate,
4-chlorophenyl 3-fluoro-4-(trans-6-ethyl-trans-
decahydronaphthaleh—z-yl)benzoate,
4-chlorophenyl 3-fluoro-4-(trans-6-propyl-trans-
decahydronaphthalen-2-yl)benzoate,
4~chlorophenyl 3-fluoro-4-(trans-6-butyl-trans-
decahydrohaphthalen—z-yl)benzoate,
4-¢hlorophenyl 3-fluoro-4-(trans-6-pentyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-chlorophenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,
4-chlorophenyl 3-fluoro-4-(trans-6-heptyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-allyloxyphenyl 3-fluoro-4-(trans-6-methyl-trans-

_decahydronaphthalen—z-yl)bgnzoate,

4-allyloxyphenyl 3—fluoro—4—(trans—6—ethyl-trans—
decahydronaphthalen-2-yl)benzoate,
4-éllyloxyphenyl 3¥fluoro—4—(trans-G-propyl—trans-
decahydronaphthalen-2-yl)benzoate,
4-allyloxyphenyl 3—fluoro—4—(trans-6—butyl—tfans—
decahydronaphthalen-2-yl)benzoate,
4-allyloxyphenyl 3—fluo£o-4—(tranSrG—pentyl—trans—
decahydronaphthalen-2-yl)benzoate,
4-allyloxyphenyl 3-fluoro-4-(trans-6-hexyl-trans-
decahydronaphthalen-2-yl)benzoate,

4-allyloxyphenyl 3-fluoro-4-(trans-6-heptyl-trans-

decahydronaphthalen-2-yl)benzoate.



10

15

20

195

Example 20: Synthesis of 6-(1,2-difluoronaphthalen-6-yl)-2-

propyl-trans-decahydronaphthalene (I-27)

(20-a) Synthesis of 6-(1,2-difluoronaphthalen-6-yl)-2-propyl-
trans-1,2,3,4,7,8,9,10-octahydronaphthalene

Reaction of 12 g of 6-propyldecahydro-2-naphthalenone

- with a Grignard reagent prepared from 1,2-difluoro-6-

bromonaphthalene and dehydration were carried out to obtain 15
g of pale yellow liquid 6-(1,2-difluoronaphthalen-6-yl)-2-

propyl4trans—1,2,3,4,7,8,9,10—octahydronaphthalene.

(20-b) Synthesis of 6-(1,2-difluoronaphthalen-6-yl)-2-propyl-
trans-decahydronaphthalene

Catalytic hydrogenation reduction and isomerizatioﬁ of 15
g of 6-(1,2-difluoronaphthalen-6-yl)-2-propyl-trans-
1,2,3,4,7,8,9,10-octahydronaphthalene, whi¢h was obtained in
(20-a), were carried out to obtain 3 g of white solid 6-(1,2-
difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene.

The following compounds were prepared in the same manner
as mentioned above:
6-(2—fluoronaphthalen—6-yl)-2—methy1—trans—

decahydronaphthalene,
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6—(2-fluoronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6~ (2-fluoronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,

6-(2-fluoronaphthalen-6-yl)-2-butyl-trans-

~ decahydronaphthalene,

6-(2-fluoronaphthalen-6-yl)-2-pentyl-trans-
decah?dronaphthalene,

6- (2-fluoronaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene,

6- (2-fluoronaphthalen-6-yl)-2-heptyl-trans-.
decahydronaphthalene,
6-(1,2~difluoronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
6-(1,2~-difluoronaphthalen-6-yl)~-2-ethyl-trans-
decahydronaphthalene, |
6-(1,2-difluoronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(1,2-difluoronaphthalen—6-yl)-2—pentyl—trans-

decahydronaphthalene,

. 6-(1,2-difluoronaphthalen~6-yl)-2-hexyl-trans-

.decahydfonaphthalene,

6-(1,2-difluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene,
é—(2,3—difluoronaphthalen—G-yl)—2-methyl-trans—
decahydronaphthalene,. |

6- (2, 3-difluoronaphthalen-6-yl)-2-ethyl-trans-.
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decahydronaphthalene,
6—(2,3-difluoronaphthalen—G—yl)—2-propyl-£rans—
decahydronaphthalene,
6-(2,3-difluoronaphthalen-6~yl)-2-butyl-trans-
decahydronaphthalene, |
6-(2,3-difluoronaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene,
6-(2,3-difluoronaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene,
6-(2,3-difluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene,
6-(1,2,3-trifluoronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
6~(1,2,3-trifluoronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthaiepe,
6-(1,2,3-trifluoronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
6-(1,2,3-trifiﬁoronaphthalen—6-yl)-2-butyl-trans—
decahydronaphthalene, . |
6—(1,2,3-trifluoronaphthalen—G-yl)-prentyl—trans-
decahydronaphthalene,
6—(1,2,3—triflﬁoronaphthalen-6-yl)—2—hexyl-trans-
decahydronaphthalene, |
6~(1,2,3-trifluoronaphthalen-6-yl)-2-heptyl-trans-

decahydronaphthalene,

6-(1,7-difluoronaphthalen-3-yl)-2-methyl-trans-

decahydronaphthalene,
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6-(1,7-difluoronaphthalen~3-yl)-2-ethyl-trans-
decahydronaphthalene,
6-(1,7-difluoronaphthalen-3-yl)-2-propyl-trans-
decahydronaphthalene,
6-(1,7-difluoronaphthalen-3-yl)-2-butyl-trans-
decahydronaphthalene,

6- (1, 7-difluoronaphthalen-3-yl)-2-pentyl-trans-
decahydronaphthalene,
6-(1,7-difluoronaphthalen-3-yl)-2-hexyl-trans-
decahydronaphthalene,

6-(1, 7-difluoronaphthalen-3-yl)-2-heptyl-trans-
decahydronaphthalene,
6—(1,2,8—trifluoronaphthalen—é—yl)—2—methyl—trans—
decahydronaphthalene,
6-(1,2,8~trifluoronaphthalen-6-yl)-2-ethyl-trans-

decahydronaphthalene,

6—(1,2,8—trifluoronaphthalén—6—yl)-2—propyl-trans—

decahydronaphthalene,
6-(1,2,8-trifluoronaphthalen-6-yl)-2-butyl-trans-
decahydronaphﬁhalene,
6—(1,2,8—trifluoronaphth§len—6—yl)—2—pentyl—trans—
decahydronaphthalene, |
6—(1,2,8-trifluoronaphthalen-G—yl)—2?hexyl—trans-
decahydronaphthalene, | |
6~(1,2,8-trifluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene,

6-(1,6,7-trifluoronaphthalen-6-yl)-2-methyl-trans-
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decahydronaphthalene,

6-(1,6,7-trifluoronaphthalen-6-yl)-2-~ethyl-trans-
decahydronaphthalene,
6-(1,6,7-trifluoronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
6-(1,6,5—trifluoronaphthalen—G-yl)-2-butyl—trans—
decahydronaphthaiené, |
6—(1,6,7—trifluoronaphthalen—6—y1)—2-pentyi—trans—
decahydronaphthalene,
6—(1,6,7—trifluoronaphthalen—G—yl)—2-hexyi—trans—
decahydronaphthalene,
6-(1,6,7-trifluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene,
6-(1,2,3,8-tetrafluoronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalepe,
6-(1,2,3,8-tetrafluoronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6-(1,2,3,8-tetrafluoronaphthalen—G-yl)-2—propyi—trans-
decahydronaphthalene, |
6-(1,2,3,8-tetrafluoronaphthalen—6-jl)-2-butyl-trans—
decahydronaphthalehe,
6-(1,2,3,8-tetrafluoronaphthalen-6-yl)-2-pentyl-trans-~
decahydronaphthalene,
6-(1,2,3,8-tetrafluoronaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene,
6-(1,2,3,8-tetrafluoronaphthalen-6-yl)-2-heptyl-trans-

decahydronaphthalene,
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6- (2-trifluoromethoxynaphthalen-6-yl)-2-methyl-trans-

" decahydronaphthalene,

6-(2-trifluoromethoxynaphthalen-6-yl)-2-ethyl-trans-

decahydronaphthalene,

6- (2-trifluoromethoxynaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,

6- (2~trifluoromethoxynaphthalen-6-yl)~-2-butyl-trans-
decahydronaphthalene,
6—(2-trifluoromethoxynaphthalen-6-yl)—2-pentylftrans-
decahydronaphthalene,

6~ (2-trifluoromethoxynaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene,
6—(2—trifluoromethoxynaphthalen—6—yl)—2—heptyl—trans-
decahydronaphthalene,
6—(1-fluoro—2—trifluoromethoxynaphthalen—6-yl)—2—methyl—trans—
decahydronaphthalene,
6-(1-fluoro-2-trifluoromethoxynaphthalen-6~yl)-2-ethyl-trans-
decahydronaphthalene,
6-(1-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
6—(1—fluoro~2—trifluoromethoxynéphthalen—6—yl)—2—butyl—trans—
decahydronaphthalene,
6-(1-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene,
6—(1-fluoro—2-trifluoromethoxynaphthalen-6-y})-2-hexyl—trans-

decahydronaphthalene,

6~ (1l-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-heptyl-trans-
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decahydronaphthalene, '
6—(2—trifluoromethoxy-3-fluoronaphthalen-6-yl)-Z—ﬁethyl—trans—
decahydronaphthalene,
6~ (2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6—(2—trifluoromethoxy—3—fluoronaphthalen—6—yl)—2-pfopyl—trans—
decahydronaphthalene,
6—(2—trifluoromethoxy-3¥fluoronaphthalen—6—yl)—2—butyl-trans—
decahydronaphthalene,

6- (2-trifluoromethoxy-3-fluoronaphthalen-6-yl) -2-pentyl-trans-
decahydronaphthalene,
6—(2—trifluoromethoxy-3—fluoronaphthalenfG—yl)-2—hexyl—trans-
decahydronaphthalene, =
6-(2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalepe,
6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-methyl-
trans-decahydronaphthalene, ]
6—(1,3-difluoro—2—trifluoromethoxynaphthaleﬁ—6—y1)—2-ethyl—
trans-decahydronaphthalene,
6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-propyl-
trans-decahydronaphthalene,
6-(1,3—difluoro—2-triflﬁoromethoxynaphthalen—6—yl)—2-butyl-
frans—decahydronaphthalene,
6—(1,3—difluorof2—trifluoromethoxynaphthalen—6—yl)-2—pentyl—
trans-decahydronaphthalene,
6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-~2-hexyl-

trans-decahydronaphthalene,
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6-(1,3~difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-heptyl-
trans-decahydronaphthalene, |
6—(1—fluoro-?-trifluoromethoxynaphthalen—3-yl)—2—methyl—trans-
decahydronaphthalene,
6~ (1l-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-ethyl-trans-
deéahydronaphthalene,
6-(1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-propyl-trans-
decahydronaphthalene,

6- (1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-butyl-trans-
decahydronaphthalene,

6- (1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-pentyl-trans-
decahydronaphthalene,
6-(1—fluoro-7-trifluorometh$xynaphthalen-3—yl)—2-hexyl-trans—
decahydronaphthalene, |
6-(1l-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-heptyl-trans-
decahydronaphthalene,

6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-methyl-

trans-decahydronaphthalene,

6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-ethyl-
trans-decahydronaphthalene,
6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-propyl-
trans—décahydronaphthalene,
6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-butyl-
trans-decahydronaphthalene,
6~-(1,8~difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-pentyl-
trans-decahydronaphthalene,

6-(1,8—difluoro-2-trifluoromethoxynaphthalen—6—yl)-2—hexyl—
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trans-decahydronaphthalene,
6—(1,8—difluoro-z—trifluoromethoxynaphthalen—6;yl)-2—heptyl—
trans—-decahydronaphthalene,
6—(1,6-difluoro-7—trifluoromethoxynaﬁhthalen~3-yl)—2—methyl—
trans-decahydronaphthalene,
6-(1,6-difluoro~-7-trifluoromethoxynaphthalen-3~yl)~2-ethyl-
trans-decahydronaphthalene,
6-(1,6-difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-propyl-
trans-decahydronaphthalene,
6—(1,6—difluoro-7—trifluoromethoxynaphthalen—3—yl)—2-butyl—
trans-decahydronaphthalene, | .
6-(1,6~-difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-pentyl-
trans-decahydronaphthalene, ,
6~-(1,6-difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-hexyl-
trans-decahydronapbthalene, |
6-(1,6-difluoro-7-trifluoromethoxynaphthalen~-3-yl)-2-heptyl-
trans-decahydronaphthalene,
6—(1,3;8-trifluoro—z-trifluoromethoxynaphthalen-6—yl)-24
methyl-trans-decahydronaphthalene,
6—(1,3,8-trifluoro—2—trifluoromethoxyﬁaphthalen—6—yl)-2—ethyl—
trans-decahydronaphthalene,
6-(1,3,8-trifluoro-2-trifluoromethoxynaphthalen-6-yl)-2-
piop&l—trans—decahydronaphthalene,
6-(1,3,8-trifluoro-2-trifluoromethoxynaphthalen-6-yl)-2-butyl-
trans-decahydronaphthalene,
6-(1,3,8-trifluoro-2-trifluoromethoxynaphthalen-6-yl)-2-

pentyl-trans—-decahydronaphthalene,
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6—(1,3,8—trifluoro-2—trifluoromethoxynaphthaien—6-yl)-2—hexyl—
trans—deéahydronaphthalene,
6-(1,3,8~-trifluoro-2-trifluoromethoxynaphthalen-6-yl)-2-
heptyl-trans-decahydrohaphthalene, |
6-(2-difluoromethoxynaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
6~ (2-difluoromethoxynaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6—(2—difluofomethoxynaphthalen-6—yl)-é—propyl—trans-
decahydronaphthalene, |
6- (2-difluoromethoxynaphthalen-6-yl)-2-butyl-trans-
decahydronaphthaiene,
6-(2—difluofomethoxynaphthalen—G—yl)—2—pentyi—trans-
decahydronaphthalene,

6- (2-difluoromethoxynaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene, | |
6—(2—difluéromethoxynaphthalen-6—yl)—2-heptyl—trans—
decahydronaphthalene,

6~ (1-fluoro-2-difluoromethoxynaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
64(1—fluoro—2-difluoromethoxynaphthalen—6—yl);Z-ethyl—trans—
decahydronaphthalene,
6-(1-fluoro-2-difluoromethoxynaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
6-(1-fluoro-2-difluoromethoxynaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,

6-(1-fluoro-2—difluoromethoxynaphthalen*6-yl)-2-pentyl—trans—



10

15

20

25

205
decahydronaphthalene,
6—(1-fluoro-2-difluoromethoxynaphthalen—6—yl)-2—hexyl—trans—
decahydronaphthalene,
6—(1—fluor6—2-difluoromethoxynaphthalen—6—yl)-2—heptyl-trans—
decahydronaphthalene;
6—(2-difluoromethoxy—3—fluofonaphthalen-6—y1)-2-methyl-trans—
decahydronaphthalene,
6- (2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6-(2—difluoromethoxy-3—fluoronaphthalén-6-y1)—2—propyl-trans-
decahydronaphthalene,
6~ (2-difluoromethoxy-3—-fluoronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene, | f
6-(2-difluoromethoxy-3-fluoronaphthalen—S—yl)—2—pentyl—trans-
decahydronaphthalege,
6—(2-difluoromethoxy—3-fluoronaphthaleﬁ—6~yl)—2—hexyl-trans-
decahydronaphthalene, | | |
6—(2-difluoromethoxy-3—fluéronaphthalen-6-yl)—2—hepty1—trans—
decahydronaphthalene,
6-(1,3-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-methyl-
trans-decahydronaphthalene,
6-(1,3-difluoro-2~-difluoromethoxynaphthalen-6-yl)-2-ethyl-
trans-decahydronaphthalene,

6-(1,3-difluoro-2~difluoromethoxynaphthalen-6-yl)-2-propyl-

.trans-decahydroﬁaphthalene,

6-(1,3~difluoro-2-difluoromethoxynaphthalen-6-yl)-2-butyl-

trans-decahydronaphthalene,
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6—(1,3—difluoro—z—diflﬁoromethoxynaphthalen-6—yl)—2—pentyl-
tgans—decahydronaphthalene,
6-(1,3—difluoro-2—difluoromethoxynaphthalen—G—yl)—2—hexyl—
trans-decahydronaphthalene,
6-(1,3~-difluoro-2~difluoromethoxynaphthalen-6-yl)-2-heptyl-
trans-decahydronaphthalene,
6-(1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-methyl-trans-
decahydronaphthalene,
6-(1—flﬁoro—7-dif1uoromethoxynaghthalen-3—yl)—2-ethyl—trans—
decahydronaphthalene,
6—(1—fluoro—?—difluoromethoxynaphthalen;3—yl)-2—propyl-trans—
decahydrénaphthalene,
6~ (1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-butyl-trans-
decahydronaphthalene, - o
6-(1l-fluoro-7-difluoromethoxynaphthalen-3-yl)~2-pentyl-trans-
decahydronaphthalene,
6-(1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-hexyl-trans-
decahydronaphthalene,
6—-(1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-heptyl-trans-
decahydronaphthalene, |
6—(1,8—difluoro-2-difluoromethoxynaphthalen;6-yl)-2—methyl—

trans-decahydronaphthalene,

. 6=-(1,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-ethyl-

trans-decahydronaphthalene,
6-(1,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-propyl-
trans-decahydronaphthalene,

6~(1,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-butyl-
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. trans—-decahydronaphthalene,

6—(1,8-difluoro-2—difluoromethoxynaphtﬁalen—6-yl)—2—pentyl-
trans—-decahydronaphthalene,
6-(1,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-hexyl-
trans-deqahydronaphthalene,
6-(1,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-heptyl-
trans-decahydronaphthalene,
6—(1,6-difluoro—7—difluoromethoxynaphthalen—3-yl)-2-methyl—
trans-decahydronaphthalene, _
6-(1,6~-difluoro~-7-difluoromethoxynaphthalen-3-yl)-2-ethyl-
trans-decahydronaphthalene,
6—(1,6—difluoro—7—difluoromethoxynaphthalen-3-yl)-2—propyl—
trans—decahydronapﬁthalene, r
6—(1,6—difluoro—7—difluoromethoxynaphthalen—3-y1)-2-butyl—
trans-decahydronaphthalene, |
6-(1,6~difluoro-7-difluoromethoxynaphthalen-3-yl)-2-pentyl-
trans—decahydronaphthalene,
6-(1,6-difluoro-7-difluoromethoxynaphthalen-3-yl)-2-hexyl-
trans—-decahydronaphthalene,
6—(1,6—difluorb—?-difluoromethoxynaphthalen—3-yl)-2—heptyl- '
trans-decahydronaphthalene,
6-(1,3;8—trifluoro42—difluoromethoxynaphthalen—6-yl)—2—methyl—
trans-decahydronaphthalene,
6-(1,3,8-trifluoro-2—difluoromethoxyhaphthalen-nyl)—2—ethy1—
trans~decahydronaphthalene,
6—(1,3,8-trifluoro-2-difluoromethoxynaphthalén-6-yl)-2—propyl—

trans-decahydronaphthalene,



10

15

20

25

208
6—(1,3,8-trifluoro—é-difluoromethoxynaphthalen—6—yl)-2—butyl-
trans-decahydronaphthalene, '
6-(1,3,8-trifluoro-2—difluoromethoxynaphthalen—6—yl)-2-pentyl—
trans-decahydronaphthalene,
6-(1,3,8-trifluoro-2—difluoromethoxynaphthalen-G—yl)-2—hexyi—
trans—-decahydronaphthalene,
6-(1,3,8-trifluoro-2-difluoromethoxynaphthalen-6-yl)-2-heptyl-
trans-decahydronaphthalene,
6-(2~chloronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
6~ (2-chloronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6—(2—chloronaphthalen—6—yl)-2—propyl-trans—
decahydronaphthalene,
6—(2—chloronaphthalen—6—yi)-2-butyl-trans—
decahydronaphthalene,
6—(2—chloronaphthalen—6-y1)-2—pentyl—trans-
decahydronaphthalene,

6- (2-chloronaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene, ‘

6- (2-chloronaphthalen-6-yl)~2~heptyl-trans-
decahydronaphthalene, |
6-(1-fluoro-2-chloronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
6-(1—fluoro—24chloronaphthalen-6-yl)-2—ethyl-trans-
decahydronaphthalene, |

6—(14fluoro-2-chloronaphthalen—G—yl)-2—propyl—trans-
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'~ decahydronaphthalene,

6~ (1-fluoro-2-chloronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(1l-fluoro-2-chloronaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene,
6-(1-flﬁoro—2—chloronaphthalen—G-yl)-2—hexy1—trans—
decahydronaphthalene,

6—(1—fluoro-2-chloronaphthalen—6-yl)f2—heptyl—trans—

 decahydronaphthalene,

6—(2-chloro—3—fluoronaphthalen—G—yl)-é—methyl-trans-
decahydrohaphthalene,

6- (2-chloro-3-fluoronaphthalen-6-yl)-2~ethyl-trans-
decahydronaphthalene,
6—(2—chloro—3—fluoronaphthalen—6—yl)—2—propyl;trans—
decahydronaphthalene,
6-(2-chloro-3-fluoronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(2-chloro-3-fluoronaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene,
6-(2—chloro—3-fluoronaphthalen—6—yl)-2-hexyl-tfans-
decahydronaphthalene,
6-(2-chloro-3-fluoronaphthalen-6-yl) -2-heptyl-trans-
decahydronaphthalene,
6-(2-chloro-1,3-difluoronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,
6—(2-chloro—1,3—difluoronaphthalen—6-yl)-2—ethyl—tran5e

decahydronaphthalene,
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6- (2-chloro-1, 3-difluoronaphthalen-6-yl) -2-propyl-trans-

decahydronaphthalene,

6-(2-chloro-1,3~-difluoronaphthalen-6-yl) -2-butyl-trans-

decahydronaphthalene,
6—(2?chloro—1,3—difluoronaphthalen-G-yl)-2—pentyl—trans—
decahydronaphthalene,
6—(2—chloro—1,3-difluoronaphthalen-G—yl)—2—hexyl—trans-
decahydronaphthalene,

6- (2-chloro-1, 3-difluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene, |
6—(1—fluoro—7—chloronaphthalen-B—yl)—Z;methyl*trans-
decahydronaphthalene,

6~ (1-fluoro-7-chloronaphthalen-3-yl)-2-ethyl-trans-
decahydronaphthalene,
6-(1—fluoro-7—chloronaphthalen—3-yl)-2—propyl—trans—
decahydronaphthalene,
6—(1-fluoro—7-chloronaphthalen—3—yl)-2-butyl-trans;
decahydronaphthalene,
6-(1-fluoro-7-chloronaphthalen-3—yl)—2—pentyl-trans—
decahydronéphthalene, | |
6—(1—fluoro-7-chloronaphthalen—3-y1)-2-hexyl-trans—
decahydronaphthalene,
6-(1-fluoro-7-chloronaphthalen-3-yl)-2-heptyl-trans-
decahydronaphthalene,
6—(1,8—difluoro—7—chldfonaphthalen—6-yl)—2-methyl-trans—
decahydronaphthalene,- |

6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-ethyl-trans-
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decahydronaphthalene,
6-(1,8-difluoro~-7-chloronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
-6—(1,8-difluoro—?—chloronaphthalen—6—yl)—2—butyl—trans-
decahydronaphthalene,
6;(1,8~difluoro—7—chloronaphthalen—G—yl);2—pentyl-trans—
decahydronaphthalene,
6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-hexyl-trans-
decahydfonaphthalene,
6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene, |
6—(1,6—difluoro-7—chloronaphthalen—3—yl)—2—methyl—tran§—
decahydronaphthalene,-
6—(1,6-difluoro-7-chloronaphthaleh—3—yl)—2—ethyl-transf
decahydronaﬁhthalene,
6—(1,6—difluoro—7—chloronaphthalen-3—yl)—2—propyl-trahs—
decahydronaphthalene,
6-(1,6—difluoro-7-chloronaphthalen-3—yl)-2—butyl-trans-
decahydronaphthalene,
6-(1,6-difluoro-7-chloronaphthalen-3-yl)-~2-pentyl-trans-
decahydronaphthalene, |
6- (1, 6~difluoro-7-chloronaphthalen-3~yl)-2-hexyl-trans-
decahydronaphthalene,
6-(1, 6-difluoro-7-chloronaphthalen-3-yl)-2-heptyl-trans-
decahydronaphthalene,
6—(1,3,8—trifluoro—?-chloronaphthalen—G—yl)—2—methyl-trans—

decahydronaphthalene,
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6-(1,3,8-trifluoro-7-chloronaphthalen-6-yl)-2-ethyl-trans-
decahydronaphthalene,
6-(1,3,8-trifluoro-7~-chloronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthélene,
6-(1,3,8-trifluoro-7-chloronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(1,3,8~-trifluoro-7-chloronaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene,
6-(1,3,8-trifluoro-7-chloronaphthalen-6~yl)-2-hexyl-trans-
decahydronaphthalene, ’
6-(1,3,8-trifluoro-7-chloronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene,

6- (2-cyanonaphthalen-6-yl) -2-methyl-trans-
decahydronaphthalene,
6—(2-cyanonaphthalen-6—yl)—2-ethyl-trans—decahydronaphthalene,
6—(2—cyanonaphthalen—6-yl)—2—propyi—trans—

decahydronaphthalene,

.6-(2—cyanohaphthalen—6—yl)-2—butyl#trans—decahydronaphthalene,

6- (2-cyanonaphthalen-6-yl) -2-pentyl-trans-
decahydronaphthalene,
6—(2-cyanonaphthalen—6—yl)—2—hexyl-trans-decahydronaphthalene,
6~ (2-cyanonaphthalen-6-yl) -2-heptyl-trans-
decahydronaphthalene,

6- (2-cyano-1-fluoronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,-

6- (2-cyano-1-fluoronaphthalen-6-yl)-2-ethyl-trans-

decahydronaphthalene,
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6- (2-cyano-l-fluoronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
6—(2—cyano-l—fiuoronaphthalen—é-yl)—2—butyl—trans—
decahydronaphthalene,
6-(2-cyano—1—fluoron3phthalen-6—yl)-2—pentyl—trans-
decahydronaphthalene,

6~ (2-cyano-l-fluoronaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene,

6~ (2-cyano-1l-fluoronaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalene,
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-methyl-trans-
decahydronaphthalene,

6- (2~cyano-3-fluoronaphthalen-6-yl) -2—-ethyl~trans-
decahydronaphthalene,

6—~ (2-cyano-3-fluoronaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,

6- (2-cyano-3-fluoronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,

6- (2-cyano-3~fluoronaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene,

6~ (2-cyano-3-fluoronaphthalen-6-yl)-2-hexyl-trans-
decahydronaphthalene,

6~ (2-cyano-3-fluoronaphthalen-6-yl)-2-heptyl-trans-

decahydronaphthalene,

6~ (2-cyano-1, 3-difluoronaphthalen-6-yl)-2-methyl-trans-

decahydronaphthalene,

6-(2-cyano-1, 3-difluoronaphthalen-6-yl)-2-ethyl-trans-
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decahydronaphthalene,
6-(2;cyano—i,3—difluoronaphthalen—6—yl)-2—propyl—trans-
decahydronaphthalene, |
6-(2-cyano-1, 3-difluoronaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(2-cyano-1, 3-difluoronaphthalen-6~-yl)-2-pentyl-trans-
decahydronaphthalehe,
6—(2—cyano—1,3-difluoronaphthalen-G—yl)—é—hexyl-trans—
decahydronaphthalene,
6-(2-cyano-1,3~-difluoronaphthalen~6-yl)~-2-heptyl-trans-
decahydronaphthalene, |
6- (1-fluoro-7-cyanonaphthalen-3-yl)-2-methyl-trans-
decahydronaphthalene,
6-(1—fluoro—7—cyanonaphthalen—B;yl)-2—ethyl—trans—
decahydronaphthalepe,
6-(l-fluoro-7-cyanonaphthalen-3-yl)-2-propyl-trans-
decahydronaphthalene,
6—(i-fluoro—?-cyanonaphthalen—B—yl)—2—butyl-trans—
decahydronaphthalene,
6- (1-fluoro-7-cyanonaphthalen-3-yl)-2-pentyl-trans-
decahydronaphthalene,
6-{1-fluoro-7-cyanonaphthalen-3-yl)=2-hexyl-trans-
decahydronaphthalene,
6-(1-fluoro-7-cyanonaphthalen-3-yl)-2-heptyl~trans-
decahydronaphthalene,
6-(1,8-difluoro-7-cyanonaphthalen-6-yl)-2-methyl-trans-

decahydronaphthalene,
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6-(1,QFdifluoro—7—cyanonaphthalen-6—yl)-2-ethyl-trans-
decahydronaphthalene,
6-(1,8-difluoro-7-cyanonaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene,
6-(1,8-difluoro-7-cyanonaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(1,8—difluoro—?—cyanonaphthalen-G-yl)—2—pentyl—tran§—
decahydronaphthalene,
6—(l,8—difluoro—74cyanonaphthalen76—yl)—2—hexyl—trans—
decahydronaphthalene,
6-(1,8-difluoro-7-cyanonaphthalen-6-yl)-2-heptyl-trans-
decahydronaphthalgne,
6-(1,6-difluoro~7-cyanonaphthalen-3-yl)-2-methyl-trans-
decahydronaphthalene,
6-(1,6-difluoro-7-cyanonaphfhalen—3—yl)—2—ethyl4trans—
decahydronaphthalene, |
6- (1, 6-difluoro-7-cyanonaphthalen-3-yl)-2-propyl-trans-
decahydronaphthalene,
6-(1,6—difluoro—7-cyénonaphthalen—B-yl)-2—butyl—trans—
decahydronaphthalene,

6- (1, 6-difluoro-7-cyanonaphthalen-3-yl)-2-pentyl-trans-
decahydronaphthalene,

6~ (1, 6-difluoro-7-cyanonaphthalen-3-yl)-2-hexyl-trans-

decahydronaphthalene,

6~ (1, 6~difluoro-7-cyanonaphthalen-3-yl)-2-heptyl-trans-

decahydronaphthalene,

6-(1,3,8-trifluoro-7-cyanonaphthalen-6-yl)-2-methyl-trans-
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decahydronaphthalene,

6-(1,3,8-trifluoro-7-cyanonaphthalen-6-yl)-2-ethyl-trans-

'decahydronaphthalene,

6~(1,3,8-trifluoro~-7-cyanonaphthalen-6-yl)-2-propyl-trans-
decahydronaphthalene, .
6-(1,3,8-trifluoro-7-cyanonaphthalen-6-yl)-2-butyl-trans-
decahydronaphthalene,
6-(1,3,8-trifluoro-7-cyanonaphthalen-6-yl)-2-pentyl-trans-
decahydronaphthalene;
6—(1,3,84trifluoro-7—cyanohaphthalen—G-yl)—2—hexyl—trans—
decahydronaphthalene,
6-(1,3,8—trifluoro—7—cyanonaphthalen—6-yl)-2—heptyl-trans—
decahydronaphthalene, | :
6-[2-(trifluoromethyl)naphthalen-6-yl]-2-methyl-trans-
decahydronaphthalene,
6-[2-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-
decahydronaphthalene,
6-[2-(trifluoromethyl)naphthalen-6-yl]-2-propyl-trans-
decahydronaphthalene, -
6—[2—(trifluorometh&l)naphthalen—G-yl]—2—bﬁtyl—trans—
decahydronaphthalene,

6-[2- (trifluoromethyl)naphthalen-6-yl]-2-pentyl-trans-
decahydronaphthalene,
6-[2-(trifluoromethyl)naphthalen-6-yl]-2-hexyl-trans-
decahydronaphthalene,
6-[2-(trifluoromethyl)naphthalen-6-yl]~-2-heptyl-trans-

decahydronaphthalene,
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6-[1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-methyl-
trans-decahydronaphthalene,
6-[1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-~
decahydronaphthalene,
6—[1—fluoro—2-ktrifluorpmethyl)naphthalen-6-yl]—2—propyl—
trans—-decahydronaphthalene,
6—[1—fluoro-2¥(trifluoromethyl)naphthalen-G—yl]—2—butyl—trans-
decahydronaphthalene,
6-[1—fluor6-2—(triflﬁoromethyi)naphthalen-ﬁ—yl]-2—pentyl—
trans—-decahydronaphthalene, |
6—[1—fluoro—2-(trifludromethyl)naphthalen—6—yl]—2-hexyl—trans—.
decahydronaphthalene, _ | |
6—[1—fluoro—2-(trifluoromethyl)naphthalen—G—yl]42—heptyl—
trans-decahydronaphthalene,
6-[3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-methyl-
trans-decahydronaphthalene,
6-[3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-
decahydronaphthalene, _
6~ [3-fluoro-2-(trifluoromethyl)naphthalen-6-yl}-2-propyl-
trans—decahydrénaphthalene,
6-[3-fluoro-2~(trifluoromethyl)naphthalen-6-yl]-2-butyl-trans-
decahydronaphthalene,
6-[3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-
tréns-decahydronaphthalene;
6—[3-f1uoro-2—(trifluoromethyl)naphthalen—G-yli—2-hexyl-trans—
decahydronaphthalene,

6~ [3-fluoro-2- (trifluoromethyl)naphthalen-6-yl]-2-heptyl-



10

15

20

25

218
trans—-decahydronaphthalene,
6-[1,3—diflu§ro-2—(trifluoromethyl)naphthalen—G-yl]-2-methy1—
trans~decahydronaphthalene, B
6-[1,3-difluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-
trans-decahydronaphthalene,
6-[1,3-difluoro-2~(trifluoromethyl)naphthalen-6-yl]-2-propyl-
trans-decahydronaphthalene,
6-[1,3-difluoro-2~(trifluoromethyl)naphthalen-6-yl]-2-butyl-
trans-decahydronaphthalene,
6-[1,3-difluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-
trans-decahydronaphthalene, |
6-[1,3-difluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-hexyl-
trans—decahydronaphthalene, ﬂ
6-[1,3-difluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-heptyl-
trans—decahydronapbthalene,
6~[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-methyl-
trans-decahydronaphthalene,
6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-ethyl~-trans-

decahydronaphthalene,

6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-propyl-

trans-decahydronaphthalene,

6—-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-butyl-trans-

decaﬁ&dronaphthalene,
6-[1—fluoro-7—(trifluorbmethyl)naphthalen-3—yl]-2—pentyl—
trans-decahydronaphthalene,
6—[1-fluoro-7—(trifluoromethyl)naphthalen—3—yl]—2-heXyl—trans—

decahydronaphthalené,
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6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl}-2-heptyl-
trans-decahydronaphthalene,
6-[1,8-difluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-methyl-
trans;decahydronaphthalene,
6—[1,8-difluoro—7—(trifluoromethyl)naphthalen-G-yl]—Z—éthyl—
trans-decahydronaphthalene,
6-[1,8-difluoro-7~-(trifluoromethyl)naphthalen-6-yl]-2-propyl-
trans-decahydronaphthalene, |
6—[1,8—difluoro—7—(trifluoromethyl)naphthalen-G-yl]—2—butyl—
trans-decahydronaphthalene,
6—[1,8—difluoro;7—(trifluoromethyl)naphthalen-G—yl]—2-pentyl—
trans—-decahydronaphthalene,
6-[1,8~difluoro-7-(trifluoromethyl)naphthalen-6-yl]}-2-hexyl-
trans—decahydronaphthalene,
6-[1,8-difluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-heptyl-
trans-decahydronaphthalene,
6-[1,6-difluoro~7—(trifluoromethyl)naphthalen-3-yl]-2-methyl-
trans-decahydronaphthalene,
6-[1,6-difluoro—7-(trifluéromethyl)naphthalen-3—yl]—2-ethyl—
trans—decahydrohaphthalene,
6-{1,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]l-2-propyl-
trans-decahydronaphthalene,
6-{1,6-difluoro-7-(trifluoromethyl)naphthalen-3-ylj-2-butyl-
trans-decahydronaphthalehe,
6-[1,6—difluorq—7—(trifluoromethyl)naphthalen-B—yl]—2—pentyl—
trans—decahydronaphthaléne,

6-[1,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-hexyl-
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trans-decahydronaphthalené,
6-[1;6-difluoro—7—(trifluoromethyl)naphthalen—3—y1]-2—heptyl—
trans-decahydronaphthalene,
6-({1,3,8-trifluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-
methyl—trans—decahydronaphthalene,
6—[1,3,8—trifluoro-7—(trifludromethyl)naphthalen—6-yl]—2—
ethyl-trans-decahydronaphthalene,
6-[1,3,8-trifluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-
propyl-trans-decahydronaphthalene,
6-[1,3,8~trifluoro-7~(trifluoromethyl)naphthalen-6-ylj-2-
butyl-trans-decahydronaphthalene,
6—(1,3,8—trifluoro—7~(trifluoromethyl)naphthalen—G-yl]—2-
pentyl-trans-decahydronaphthalene, r
6-[1,3,8-trifluoro-7-(trifluoromethyl)naphthalen-6-yl]-2~
hexyl-trans-decahydronaphthalene,
6-[1,3,8-trifluoro-7-(trifluoromethyl)naphthalen-6-yl}-2-
heptyl-trans-decahydronaphthalene,
methyl-6- (6-methyl-trans-decahydronaphthalen-2-yl)naphthalene~
2-carboxylate,
methyl—6—(6—ethyl—transédecahydronaphthalen—2-yl)naphthalene—
2-carboxylatel,
methyl—6—(6—propyl—trans-decahydronaphthalen—2-yl)naphthalene-
2-carboxylate,
methyl—6—(6—butyl—trans-decahydronaphthalen-2jyl)naphthalene—
2-carboxylate,
methyl-6-~ (6-pentyl~trans-decahydronaphthalen-2-yl)naphthalene-

2-carboxylate,
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methyl-6- (6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-

2-carboxylate,

methyl~6-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-

2-carboxylate,

methyl 1-fluoro-6-(6-methyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,

methyl 1—fluoro-6—(6;ethyl—trans-decahydronaphthalen—Z—

yl)naphthalene-2-carboxylate,

methyl 1-fluoro-6-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,

methYl 1—fluoro~6—(6-butyl-trans-decahydronaphthalen;Z-

yl)naphthalene-2~carboxylate,

methyl l-fluoro-6-(6-pentyl-trans-decahydronaphthalen-2-
yl)naphthaléne—2—carboxylate,

methyl 1-fluoro-6-(6-hexyl-trans-decahydronaphthalen-2-

vl)naphthalene-2~-carboxylate,

methyl 1-fluoro-6-(6-heptyl-trans-decahydronaphthalen-2~
yl)naphthalene-2-carboxylate,

methyl 3—fluoro—6¥(6-methyl—trans—decahydronaphthalen—2—

yl)naphthalene-2-carboxylate,

methyl 3-fluoro-6-(6-ethyl-trans-decahydronaphthalen-2-

yl)naphthalene-2-carboxylate,
methyl 3-fluoro-6-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,

methyl 3-fluoro-6-(6-butyl-trans-decahydronaphthalen-2-

~ yl)naphthalene-2-carboxylate,

methyl 3-fluoro-6-(6-pentyl-trans-decahydronaphthalen-2-
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yl)naphthalene- 2—carboxylate,
methyl 3-fluoro-6-(6-hexyl- trans—decahydronaphthalen—z—

yl)naphthalene-2-carboxylate,

-methyl 3-fluoro-6-(6-heptyl-trans-decahydronaphthalen-2-

yl)naphthalene-2- carboxylate,

methyl 1,3-difluoro-6-(6-methyl- trans—decahydronaphthalen-2—
yl)naphthalene-2-carboxylate,

methyl 1,3-difluoro-6-(6~-ethyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,

methyl 1,3-difluoro-6-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate, |
methyl 1,3-difluoro-6-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate, | ’
methyl 1,3-difluoro-6-(6-pentyl-trans-decahydronaphthalen-2-
yl)naphthalene-z—cgrboxylate,

methyl 1,3-difluoro-6-(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene—Z—carboxylate,

methyl 1,3-difluoro-6-(6-heptyl~trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,

methyl 1-fluoro-7-(6~methyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,

methyl 1-fluoro—7-(6-ethyl-trans—decahydronaphthalen-z—
yl)naphthalehe—3-carboxylate,

methyl 1-fluoro-7-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,

methyl 1l-fluoro-7-(6~butyl-trans-decahydronaphthalen-2-

yl)naphthalene-3-carboxylate,
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methyl 1—f1uoro—7—(6—pentyl-trans-decahydronabhthalen-Z—
yl)naphthalene—3-carboxylate,
methyl 1-fluoro-7-(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,
methyl 1-fluoro-7-(6-heptyl-trans~decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,
methyl 1,2—dif1uoro-7—(6—me£hyl—trans—decahydronaphthalen—2—
yl)naphthalene-3-carboxylate,
methyl 1,2-difluoro-7-(6-ethyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,
methyl'1,2-difluoro—7-(6—propy1—trans—decahydronaphthalen—2—
yl)naphthalene-3-carboxylate,
methyl 1,2-difluoro-7-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate, |
methyl 1,2-difluoro-7-(6-pentyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,
methyl l,2—difluoro—7—(6-hexyl—trans-deéahydronaphthalen-Z—
yl)naphthalene-3-carboxylate, |
methyl 1,2-difluoro-7-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthélene-3—carboxylate,
methyl 1-fluoro-3-(6-methyl-trans-decahydronaphthalen-2-
yl)naphthalene—?—carboxylate,
methyl 1—fluoro—3-(6-ethyl—trans—decahydronaphthalen—2—
yl)naphthalene—7-carboxyiate,
methyl 1-fluoro-3-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-7-carboxylate, |

methyl 1-fluoro-3-{(6-butyl-trans-decahydronaphthalen-2-
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yl)naphthalene-7-carboxylate,
methyl 1-fluoro-3-(6-pentyl-trans-decahydronaphthalen-2-
yl)naphthalene—7?carboxylate,
methyl 1-fluoro-3-(6-hexyl-trans-decahydronaphthalen~2-
yl)naphthalene-7-carboxylate,
methyl 1-fluoro-3-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthalene-7-carboxylate, |
methyl 1,8-difluoro-6-(6-methyl-trans—-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,
methyl 1,8-difluoro-6-(6-ethyl-trans-decahydronaphthalen-2-
yl)naphthalene—2-carboxy1ate,
methyl 1,8-difluoro-6-(6-propyl-trans—-decahydronaphthalen-2-
yl)naphthélene—Z—carboxylate, :
methyl 1,8-difluoro-6-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthaiene~2—carboxylate,
methyl 1,é-difluoro—6—(G-pentyi—trans—decahydronaphthalen-Z-
yl)naphthalene-2-carboxylate,
methyl 1,8-difiuoro-6—k6-hexyl—trans—decahydronaphthalen-z—
yl)naphthalene-2-carboxylate,
methyl 1,8—difluorp-6-(6-heptyl;trans—decahydronaphthalen-z—
yvl)naphthalene-2-carboxylate,
methyl 1,6~difluoro-3-(6-methyl-trans-decahydronaphthalen-2-

yl)naphthalene-7—carboxYlate,

methyl 1,6-difluoro-3-(6—ethyl—trans-decahydronaphthalen—z-

yl)naphthalene-7-carboxylate,
methyl 1,6-difluoro-3-(6-propyl-trans-decahydronaphthalen-2-

yl)naphthalene-7-carboxylate,
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methyl 1,6-difluoro-3-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-7-carboxylate,
methyl 1,6-difluoro-3-(6-pentyl-trans-decahydronaphthalen-2-
yl)naphthalene-7-carboxylate,
methyl 1,é—difluoro—3-(6—hexyl—trans—decahydronaphthalen-z—
yl)naphthalene-7-carboxylate,
methyl 1,6-difluoro-3-(6~heptyl-trans-decahydronaphthalen-2-
yl)naphthalene~7-carboxylate,
methyl 1,3,8-trifluoro-6-(6-methyl-trans—-decahydronaphthalen-
2-yl)naphthalene-2-carboxylate,
méthyl 1,3,8-trifluoro—6-(6-ethyl—trans—deqahydronaphthalen-2—‘
yl)naphthalene-2-carboxylate,
methyl 1,3,8-trifluoro-6-(6-propyl-trans-decahydronaphthalen-
2-yl)naphthalene-2-carboxylate, | |
methyl 1,3,8-trifluoro-6-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,
methyl 1,3,8—trifluoro—6-(G—pentyl-trans—decahydroﬁaphthalen—
2~yl)naphthalene-2-carboxylate,
methyl 1,3,8-trifluoro-6-(6-hexyl~trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate, |
methyl 1,3,8~trifluoro-6-(6-heptyl-trans-decahydronaphthalen-
2—yl)naphthalene—2—carboxyléte,
methyl 3-fluoro-2-(6-methyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 3-fluoro-2-(6-ethyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,

methyl 3-fluoro-2-(6-propyl-trans-decahydronaphthalen-2-
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yl)haphthalene-6—carboxy1ate,
methyl 3-fluoro-2-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene—6—carboxylate,
methyl 3-fluoro-2-(6-pentyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 3-fluoro-2-(6-hexyl-trans—-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 3-fluoro-2-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,7-difluoro-6-(6-methyl-trans-decahydronaphthalen-2-
yl)naphfhalene—2-carboxylate,
methyl 1,7-difluoro-6—(6—eth§l—trans—decahydronaphthalen-z-
yl)naphthalene-2-carboxylate, ’
methyl 1,7-difluoro-6-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-z—c;rboxylate,
methyl 1,7-difluoro-6-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene—2—carboxylate,
methyl 1,7-difluoro—6-(6—pentyl—trans-decahydronaphthalen—Z—
yl) naphthalene-2-carboxylate,
methyl 1,7-difluoro-6—(6-hexyl—trans—decahydronaphthalen-z-
yl)naphthalene-2-carboxylate,
methyl 1,7-difluoro-6-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthalene-2-carboxylate,
methyl 1,2—difluoro—3-(6—methyi-trans-decahydronaphthalen—2—
yvl)naphthalene~7~-carboxylate, |
methyl 1,2-difluoro-3-(6-ethyl-trans-decahydronaphthalen-2-

yl)naphthalene-7écarboxylate,
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methyl 1,2-difluoro-3-(6~-propyl-trans-decahydronaphthalen-2-

yl)naphthalene-7~carboxylate,

methyl 1,2—difluoro-3-(6—butyl-trans—decahydronaphthalen-2-
yl)n;phthalene-?—carboxylate,

methyl 1,2-difluoro—3—(6-pentyl-trans-decahydrénaphthalen—z—
yl)naphthalene-7-carboxylate,

methyl 1,2-difluoro-3-(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene-7-carboxylate, :

methyl 1,2-aifluoro-3-(6-heptyl-trans-decah&dronaphthalen—2—
vl)naphthalene-7-carboxylate,

methyl 1,2,8—trifluoro-3—(6;methyl-trans—decahydronaphthalen-
2-yl)naphthalene—7Qcarboxylate, |
methyl 1,2,8-trifluoro-3-(6-ethyl-trans-decahydronaphthalen-2-
yl)naphthalene-7-carboxylate,

methyl 1,2,8-trifluoro-3-(6-propyl-trans-decahydronaphthalen-
2-yl)naphthalene-7-carboxylate,

methyl 1,2,8~-trifluoro-3-(6~butyl-trans-decahydronaphthalen-2-
yl)néphthalene—?—carboxylate,

methyl 1,2,8-trifluoro-3-(6—penty1—trans-decahydronaphthalen—
2-yl)naphthalene-7-carboxylate, |

methyl 1,2,8-trifluoro-3-(6-hexyl-trans-decahydronaphthalen-2-

yl)naphthalene-7-carboxylate,

'methyl 1,2,8—trifluoro-3-(64heptyl—trans—decahydronaphthalen-

2-yl)naphthalene~7-carboxylate,
methyl 1-fluoro-2-(6-methyl-trans-decahydronaphthalen-2-
yl)naphthalené—6—carboxylate,

methyl 1-fluoro-2-(6-ethyl-trans-decahydronaphthalen-2-
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yl)naphthalene-6-carboxylate,
methyl 1—fluord—2—(6-p;opyl—trans—decahydronaphthalen—2-
yvl)naphthalene-6-carboxylate,
methyl 1-fluoro—2—(6-butyl-trans—decahydronaphthalen—2—
yl)naphthalene-6—carboxylate,
methyl 1-fluoro-2-(6-pentyl-trans—-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate, |
methyl 1-fluoro-2-(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1-fluoro-2-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,7—difluoro—2—(6—methyl—trans—decahydronaphthalen—Z-
yl)naphthalene-6-carboxylate, J
methyl 1,7-difluoro-2-(6-ethyl-trans—-decahydronaphthalen-2-
yl)naphthalene—G—Cérboxylate,
methyl 1,7-difluoro-2-(6-propyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,7-difluoro-2-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,7-difluoro-2-(6—pentyl—trans-decahydronaphthalen—2—
yl)naphthalene-6-carboxylate,
methyl .1, 7-difluoro-2~(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,7-difluoro-2-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthalene—6-carboxylate, |
methyl 1,8-difluoro-2-(6-methyl-trans-decahydronaphthalen-2-

yl)naphthalene-6-carboxylate,
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methyl 1,8-difluoro-2-(6-ethyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,8-difluoro-2-(6—propy1-trans—decahydronaphthalen—2-
yl)naphthalene-6-carboxylate,
methyl 1,8-difluoro-2-{6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate(
methyl 1,8-difluoro-2-(6-pentyl-trans—-decahydronaphthalen-2-
yl)naphthalene—6—carboxylate,
methyl 1,8-difluoro-2-(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate,
methyl 1,8-difluoro-2-(6-heptyl-trans-decahydronaphthalen-2-
yl)naphthalene-6-carboxylate, _
methyl 1,2,8—triflu6ro—7-(6—methy1—trans-decahydrohaphthalen—
2—yl)naphthalene—3-carboxylate,
methyl 1,2,8-trifluoro-7-(6-ethyl-trans—~decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,
methyl 1,2,8—trifluoro—7-(Gfpropyl-trans-decahydronaphthalen—
2-yl)naphthalene-3—carboxylate,
methyl 1,2,8-trifluoro-7-(6-butyl-trans-decahydronaphthalen-2-
yl)naphthalene-3~carboxylate,
methyl 1,2,8-trifluoro-7-(6-pentyl-trans-decahydronaphthalen-
Z—yl)haphthalene-3—carboxy1ate,
methyl 1,2,8~trifluoro-7-(6-hexyl-trans-decahydronaphthalen-2-
yl)naphthalene-3-carboxylate,
methyl 1,2,8-trifluoro-7—(6-heptyl—trans—decahydronaphthalen—

2-yl)naphthalene-3-carboxylate.
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Example 21: Synthesis of 2,6-bis(3-butenyl)-trans-

decahydronaphthalene (I—22)

[ HxDH nnwkmxnw :
20
3) NaOH

1) Ph3P=CI-DCHg Ph3P=CI-h

mHm o

3) PhgP=CHOCH;

4) HCI

(21-a) Synthesis of trans-decahydronaphthalen-2,6-dione

21 g of trans-decahydronaphthalen-2, 6~-dione

“monoethyleneacetal was dissolved in 110 ml of toluene. 50 ml

of formic acid was added to the solution, and the mixture was

stirred for 1 hour at room temperature. Water was added to
the mixture, and the organic phase was separated, rinsed with
water, a saturated aqueous solution of sodium
hydrogencarbonate, and a saturated saline solution, in
sequence, and dried on anhydrous sodium sulfate. Then, the
solvent was evaporated to obtain 16 g of pale yellow solid

trans—decahydrohaﬁhthalen-z,6—dione.

(21-b) Synthesis of trans-decahydronaphthalene-2, 6-
dicarbaldehyde

An 80 ml THF solution of 16 g of trans-
decahydronaphthalen-2, 6-dione, which was obtained in (21-a),
was added dropwise to a Wittig reagent prepared from 72 g of
methoxymethyltriphenylphosphonium chloride and 26 q of
potassium t-butoxide in 290 ml of THF, while the mixture was

cooled to 10°C or lower. The temperature was reduced to room
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temperature. After the mixture was stirred for 4 hours, water
and hexane were added. The organic phase was separated and
rinsed with water, and the solvent was evaporated. The pale
yellow oily substance obtained was dissolved in 90 ml of THF.
90 ml of 10% hydrochloric acid was added to the solution, and
the mixture was heated for 3 hours under refluxing. The
temperature was reduced to room temperature, and the organic
phase was separated. The aqueous phase was extracted with
ethyl acetate. Organic phases were combined, and rinsed with
a saturated aqueous solution of sodium hydrogencarbonate,
water, and a saturated saline solution, in sequence.l Then,
the solvent was evaporated. The pale yellow solid substance
obtained was dissolved in 85 ml of methanol. 10 ml of 10%
aqueous solution of sodium hydroxide was added to the solution
while the mixture was cooled to 10°C or lower. After the
mixture was stirred for 2.5 hours at room temperature, the
temperature was reduced to room temperature. Then, the
solvent was evaporated, and the pale yellow solid substance
obtained was rinsed with water and recrystallized from a
hexane solution to obtain 16 g of white solid trans-

decahydronaphthalene-2, 6-dicarbaldehyde.

(21-c) Synthesis of 2,6-bis(3~-oxopropyl)-trans-
decahydronaphthalene |

Reaction of 16 g of trans-decahydronaphthalene-2, 6-
dicarbaldehyde, which was obtained in (21~-a), with a Wittig

reagent which is similar to that used in (1-b) was repeated
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twice to obtain 15 g of pale yellow solid 2,6-bis(3-

oxopropyl)-trans-decahydronaphthalene.

(21-d) Synthesis of 2,6-bis(3-butenyl)-trans-
decahydronaphthalene

An 85 ml THF solution of 15 g of 2,6-bis(3-oxopropyl)-
trans-decahydronaphthalene, which was obtained in (21-c¢), was
added dropwise to a Wittig reagent prepared from 60 g of
methyltriphenylphosphonium iodide and 18 g of potassium t-
butoxide in 300 ml of THF, while the mixture was cooled to
10°C or lower. The temperature was reduced to room
temperature. After the mixture was stirred for 4 hours, water
and hexane were added. The organic phase was separatéd and
rinsed with water, and the solvent was evaporated. The
residue was purifigd by silica gel column chromatography
(hexane) to obtain 6 g of 2,6-bis(3-butenyl)-trans- .
decéhydronaphthalene (1—22)-a colorless oily substance.

The following compounds were prepared in the same manner
as mentioned above:
2, 6-bis(3-pentenyl)-trans-decahydronaphthalene,
2,6-bis (1-pentenyl)-trans-decahydronaphthalene,
2,6-bis (1-propenyl)-trans-decahydronaphthalene,

2,6¥divinyl-trans—decahydronaphthalene.

Example 22: Synthesis of 2-(trans-4-propylcyclohexyl)-6-

vinyl-trans-decahydronaphthalene (I-23)
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o 1) PhyP=CHOCH, PhsP=CH,
2/ o '

3) NaOH

(22-a) Synthesis of 6-(trans-4-propylcyclohexyl)-trans-
decahydronaphthalene-2-carbaldehyde

Reaction of Zé g of 6-(trans-4-propylcyclohexyl)-trans-
decahydio—z—naphthalenone with the Wittig reagent described
above was carried out to obtain 28 g of white solid 6-(trans-

4-propylcyclohexyl) -trans-decahydronaphthalene~-2-carbaldehyde.

(22-b) Synthesis of 2-(trans-4-propylcyclohexyl)-6-vinyl-
trans-decahydronaphthalene

Reaction of 28 g of 6-(trans-4-propylcyclohexyl)-trans-
decahydronaphthalene-z—carbaldehyde, which was obtained in
(22-a), with a Wittig reagent which is similar to that usea in
kl—d) was carried out to obtain 10 g of white solid 2-(trans-
4-propylcyclohexyl)~-6-vinyl-trans-decahydronaphthalene (I-4).

The following compoun& was prepared in the same'manner.as
mentioned above:
2-(trans-4-propylcyclohexyl) -6- (3-butenyl) -trans-

decahydronaphthalene.

Example 23: Synthesis of 2—(trans-4—propy1cydlohexyl)—6-

(trans-1l-propenyl)-trans-decahydronaphthalene (I-24)

1) PhaP=CHCH,
) 2) PhSOgﬁ
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Reaction of 12 g of 6-(trans-4-propylcyclohexyl)-trans-

decahydronaphthalene-2-carbaldehyde, which was obtained in
(22-a), with the Wittig reagent described above, and treatment
with benzenesulfinic acid were carried out to obtain 4 g of
white solid 2-(trans-4-propylcyclohexyl)-6-(trans-1-propenyl)-
trans-decahydronaphfhalene (I-24).

| " The following compounds were prepared in the same manner
as mentioned above: |
2-(trans-4-propylcyclohexyl) -6~ (trans-l-pentenyl)-trans-

decahydronaphthalene,

. 2-(trans-4-propylcyclohexyl)-6-{trans-3-pentenyl)-trans-

15

20

25

decahydronaphthalene.

Example 24: Synthesis of 2-(trans-4-propylcyclohexyl)-6-(2,2-

'difluoroethenyl)—trans—decahydronaphthalene ({I-25)

—
o . F (. < 2 > < >

. To a solution of 8.7 g of 6-(trans—-4-
propylcyclohexyl)decahydronaphthalene-2-carbaldehyde, which
was obtained in (22-a), and 8.7 g of triphenylphosphine in 10
ml of diethyleneglycol dimethylether (Diglyme), the solution
being heated at 160°C while stirring,.a 20 ml Diglyme solution
of 7.1 g of sodium chlorodifluoroacetate was added dropﬁise
over a period of 30 minutes. After the heating was continued
under the same conditions for 2 hours, the mixture was left to
cool to room temperature. Water and hexane were added to the

mixture, and the'organic phase was separated, rinsed with 10%
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hydrochloric acid, a saturated aqueous solution of sodium
carbonate, and a saturated saline solution, in sequence, and
dried on anhydrous sodium sulfate. Then, the solvent was
evaporated. The residue was purified by silica gel column
chromatography (hexane) and recrystallized from ethanol at
10°C or lower to obtain 0.6 g of 2-(trans-4-propylcyclohexyl)-

6-(2,2-difluoroethenyl) -trans-decahydronaphthalene (I-25).

Example 25: .Synthesis of trans-6-propyl-2-(4-(4-

methylphenyl)ethynylphenyl]—trans—decahydronaphthalene

L0 o0
— O
Pd(PPhys

23 g of trans—6—propyl—2;(4-iodophenyl)—trans—
decahydronaphthalene was dissolved in 45 ml of DMF. 1.3 g of
tetrakis(triphenylphosphine)palladium(0), 0.4 g of copper
iodide (I), and 6.0 g of (4—methyl)phenylacetylene were added
to the mixture. After heating the mixture for 2 hours at 50°C
while stirring, the mixture was cooled to room temperature,
and 10% hydrochloric acid was added to the mixture. After
extraction was carried out using toluene, the organic phase
was rinsed with a saline solution and dried on anhydrous
magnesium sulfate. After the solvent was evaporated, the
residue was purified by silica gel column chromatography
(hexane) and reciystallized once from ethanol to obtain 10 g
white crystals of trans—G—propyl-Z-t4-(4—

methylphenyl)ethynylphenyl]-trans-decahydronaphthalene.
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The following compounds were prepared in the same manner
as mentioned above:
trans-6-methyl-2-[4-(4-methylphenyl) ethynylphenyl]-trans-
decahydronaphthalene,
trans—6—ethyl—2—[4—(4—methylphenyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans-6-butyl-2-[4-(4-methylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-pentyl-2-[4-(4~-methylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-hexyl-2-[4-(4-methylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans—6-heptyl—2—[4—(4—methylphenyl)ethynylphenyl}—tf;ns—
decahydronaphthalene, |
trans;6—methyl—2—[3—f1uoro—4—(4—methylphenyl)ethynylphenyl]—
trans-decahydronaphthalene,
traﬁs—6—ethy1-2-[3—fluoro—4—(4—methylpheny1)ethynylphenyl]j
tréns-decahydronaphthalene,
trans-6-propyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-
trans-decahydronaphthalene, |
trans-6-butyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans—é—pentyl—Z-[3-fluoro-4—(4-methylphenyl)ethynylphenyl]—
trans;decahydronaphthalene,
trans-6—hexyl-2—[3-fluoro-4-(4-methylphenyl)ethynylphenyl]F
trans-decahydronaphthalene,

trans-6-heptyl-2-[3-fluoro-4- (4-methylphenyl)ethynylphenyl]-
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trans—-decahydronaphthalene,
trans-6-methyl-2-[3,5-difluoro-4-(4-
methylphenyl)ethynylphenyl]-trans-decahydronaphthalene,
trans-6-ethyl-2-(3,5~difluoro-4-(4-

methylphenyl)ethynylphenyl]-trans-decahydronaphthalene,

trans-6-propyl-2-[3,5-difluoro-4-(4-

methylphenyl)ethynylphenyl]-trans-decahydronaphthalene,
trans-6-butyl-2-[3, 5-difluoro-4-(4-
methylphenyl)ethynylphenyl]-trans-decahydronaphthalene,
trans-6-pentyl-2-[3,5-difluoro-4- (4-
methylphenyl)ethynylphenyl]-trans~decahydronaphthalene,
trans—-6-hexyl-2-[3,5-difluoro-4- (4-
methylphenyl)ethynylphenyl]—t;ans—decahydronaphthalene,
trans-6-heptyl-2-[3,5-difluoro~4-(4-
methylphenyl)ethynylphenyl]—trans-decahydronaphthalene,l
trans-6-methyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans—6—ethyl-2-[4—(4—é£hylphéhyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans-6-propyl-2-(4-(4-ethylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-butyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-pentyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-hexyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-

decahydronaphthalene,
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trans-6-heptyl-2-[4-(4~-ethylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-methyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-
decahydronaphtha;ene,

5 trans-6-ethyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-
decahydronaphthalene, |
trans-6-propyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-butyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-

10 decahydronaphthalene,
trans—6-pentyl-2-[4—(4-propylphenyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans—6—hexyl—2—[4—(4—propylphenyl)ethynylphenyl]—tréﬁs—
decahydronaphthalene,

15 trans—é-heptyl—z—[4—(4-propylphenyl)ethynylphényl]—trans—
decahydronaphthalene,
trans—6—methyl-2—[4-(44methoxyphenyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans-Gfethyl-Z—[4—(4-methoxyphenyl)ethynylphenyl]—trans—.

20 decahydronaphthalene,
traﬁs—G-propyl-Z-(4—(4—methoxyphenyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans-6-butyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,

25 .trahs—G-pentyl-Z-[4—(4-methoxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,

trans-6-hexyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-
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decaﬁydronabhthalene,
trans-6-heptyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans—GQmethyl-2—[4-(4-allyloxyphenyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans-6-ethyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans—6—propyl—2—[4—(4—allyloxyphenyl)ethyn&lphenyl]—trans-
decahydronaphthalene,
trans-6-butyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-pentyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-hexyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-G—heptyl—Z—[4—(4—allyloxyphenyl)ethynylphenyl]-trahs—
decahydronaphthalene,
trans—6—methyl-2-[4—[4—(3-butenyl)phenyl]ethynylphenyl]—trans—
decahydronéphthalene, _
trans;6—ethyl-2-[4—[4—(3—butenyl)phenyl]ethynylphenyl]-trans-
decahydronaphthalene,

trans-6-propyl-2-(4-[4-(3-butenyl)phenyl]ethynylphenyl]~trans-

- decahydronaphthalene,

trans-6-butyl-2-[4-[4- (3-butenyl)phenyl]ethynylphenyl] -trans-
decahydronaphthalene,
trans-6-pentyl-2-[4-[4-(3-butenyl)phenyllethynylphenyl]-trans-

decahydronaphthalene,
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trans—G—hexyl-Z-[4-[4—(3;butenyl)phenyl]ethynylphenyl]—trans-
decahydronaphthalene,
trans-6-heptyl-2-[4-[4-(3-butenyl)phenyl]ethynylphenyl]-trans-
decahydronaphthalene,
tréné—G-methyl—Z—[4-(4—fluorophenyl)ethynyiphenyl]-trans—
decahydronaphthalene,
trans—6—ethyl—2-[4-(4—f1uorophenyl)ethynylphenyl]—trans—
decahydronaphthalene,
trans-6-propyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-
decahydronaphthalene, | |
trans-6-butyl-2-(4-(4-fluorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans—G—pentyl-2-[4-(4-fluoropheny1)ethynylphenyl]—tféns—
decahydronaphthalene, |
trans—6—hexyl-2-[47(4—fluorophenyl)ethynylphenyl]—trans—
decahydronaphthalene, '
trans—G—heptyl—Z-[4—(4—fluorophenyl)ethynylphenyl]-trans—
decahydronaphthalene,
trans—6—methyl-2-[4—(3,4-dif1uorophenyl)éthynylphenyl]—trans—
decahydronaphthalene,
trans-6¥ethyl—2—[4—(3,4-difluorophenyl)ethynylphenyl]—trans-
decahydronaphthalene,
trans-6-propyl-2-[4-(3,4-difluorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-butyl-2-[4-(3,4-difluorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,

trans-6-pentyl-2-{4-(3,4-difluorophenyl)ethynylphenyl]-trans~
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decahydronaphthalene,
trans-G-hexyl-Z—[4—(3,4-difluorophenyl)ethynylphenyl]—trans-
decahydronaphthalene,
trans-6-heptyl-2-[4-(3,4~difluorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6—methyi—2—[4—(3,4,S-trifluorophenyl)ethynylphenyl]—

trans-decahydronaphthalene,

‘trans-6-ethyl-2-[4-(3,4,5-trifluorophenyl)ethynylphenyl]-

trans-decahydronaphthalene,
trans—6—propyl—2-[4-(3,4,5-trif1uorophenyl)ethynylphenyl]—
trans-decahydronaphthalene,
trans—6—butyl-2—[4—(3,4,5—trifluorophenyl)ethynylphényl]-
trans-decahydronaphthalene, |
trans-6-pentyl-2-[4~(3,4,5-trifluorophenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans-6-hexyl-2-[4-(3,4,5-trifluorophenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans-6-heptyl-2-[4-(3,4,5-trifluorophenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans-6-methyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans—G?ethyle—[4—(4—trifluoromethoxyphenyl)ethynylphenyl]—
trans-decahydronaphthalene,
trans-6-propyl-2-[4~(4-trifluoromethoxyphenyl)ethynylphenyl]-
trans—decahydronaphthalene,
trans-6-butyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl] -

trans—decahydrOnaphthalene,
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trans—G—pentyl-Z—[4—(4-trifluoromethoxyphenyl)ethynylphenyl]—
trans-decahydronaphthalene,
trans-6-hexyl-2-[4—(4—trifluoromethoxyphenyl)ethynylphenyl]—
trans-decahydronaphthalene,
trans-6—heptyl-2¥p4-(4—trifluoromethoxypheﬁyl)ethynylphenyl]—

trans-decahydronaphthalene,

‘trans-6-methyl-2-[4-(4-trifluoromethylphenyl)ethynylphenyl] -

trans-decahydronaphthalene,
trans-6-ethyl-2-(4-(4-trifluoromethylphenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans-6-propyl-2-{4-(4-trifluoromethylphenyl)ethynylphenyl]-
trans-decahydronaphthalene,
trans—6—butyl—2-[4—(4—trifluoromethylphenyl)ethynylpﬁényl]—
trans-decahydronaphthalene,
trans-G—pentyl—Z—[4—(4—trifluor6methylphenyl)ethynylphenyl]—
trans—decahydronaphthalene,
trans—6-hexyl-2—[4—t4—trifluoromethylphenyl)ethynylphenyl]—

trans-decahydronaphthalene,

'_frans-G—heptyl—z-[4—(4-trifluoromethylphenyl)ethynylphenyl]—

trans-decahydronaphthalene,
trans-6-methyl-2-[4-(4~chlorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-6-ethyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans—6-propyl—2—[4—(4—chlorophenyl)ethfnylphenyl]-trans—
decahydronaphthalene,

trans-6-butyl-2-(4-(4-chlorophenyl)ethynylphenyl]-trans-
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decahydronaphthalene,

~ trans-6-pentyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-

decahydronaphthalene,
trans-6-hexyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-
decahydronaphthalene,
trans-G—heptyl—Z—[4-(4-chlorophenyl)ethyﬁylphenyl]—trans-

decahydronaphthalene.

Example 26: Synthesis of trans-6-propyl-2-[2-[4-(4-cyano-3,5-

difluorophenyl)phenyl]ethyl]—trans—decahydronaphthalene

—>F
(HO)zB‘@

__bIHO, .
M “r‘%_/—@ e
| .. @@ ;;;I:@‘;;::Z;’P -
CN

(26-a) Synthesis of trans-6-propyl-2-(2-oxoethyl)-trans-

decahydronaphthalene

Reaction of 10 g of trans-6-propyl-trans-
decahydronaphthalene-2-carbaldehyde, which was obtained in.
(12-a), with a Wittig reagent which is similar to that used in
k12—a) was carried out to obtain 9 g of white solid trans-6-

propyl-2-(2-oxoethyl)~-trans-decahydronaphthalene.

(26-b) Synthesis of trans-6-propyl-2-(2-phenylethylf—trans-

decahydronaphthalene
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Reaction of 9 g of trans-6-propyl-2-(2-oxoethyl)-trans-
decahydronaphthalene, which was obtained in (26-a), with a
Grignard reagent similar to that used in Example 2 was carried
out to obtain 11 g of white solid trans—G—propyl—Z-(z—

phenylethyl) -trans-decahydronaphthalene.

(26-c) Synthesis of trans-6-propyl-2-[2-(4-iodophenyl)ethyl]-
trans-decahydronaphthalene

11 g of trans-6-propyl-2-(2-phenylethyl)-trans-
decahydronaphthalene, which was obtained in (26-b), was
iodized in a manner similar to that in (l-a) to obtain 13 g of
pale yéllow solid trans-6-propyl-2-([2-(4-iodophenyl)ethyl]-

trans—-decahydronaphthalene.

(26-d) Synthesis of trans—6—propyl—2-[2—[4—(3,5—
difluorophenyl)phenyl]}ethyl]-trans-decahydronaphthalene
Coupling reaction of 13 g of trans-6-propyl-2-[2-(4-
iodophenyl)ethyl]-trans—deéahydronaphthalene, which was
obtained in.(26—c), was carried out in a manner similar to
that in (1-b) to obtain 7 g of white solid trans-6-propyl-2-.
[2-[4-(3,5-difluorophenyl)phenyl]}ethyl]-trans-

decahydronaphthalene.

(26-e) Synthesis of trans-6-propyl-2-[2-[4-(4-cyano-3,5-
difluorophenyl)phenyllethyl]-trans-decahydronaphthalene
20 ml of a 1.5 M hexane solution of n-butyl lithium was

added dropwise to a 35 ml THF solution of 7 g of trans-6-
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propyl—2-[2—[4—(3,5¥difluoropheny1)phény1]ethyl]-trans—
decahydronaphthaléne, which was obtained in (26-d), while
cooling the solution té -78°C. After stirring for 10 minutes,
carbon dioxide was injected. into the mixture until saturation.
After the mixture was left to stand until the temperature
reached room temperature; 10% hydrochloric acid was added.

The organic phase was extracted using ethyl acetate, rinsed
with water, and dried on anhydrous magnesium sulfate. Then,
the solvent was evaporated. The pale yellow solid substance
obtained was suspended in 60 ml of 1,2-dichloroethane. 2 g of
thionyl chloride, 0.1 ml of pyridine, and 1 ml of DMF were
added to the suspension, and the mixture was stirred for 1
hour at room temperature. The solvent was evaporated, and the
yellow oily substance obtained was dissolved in 150 ml of
dichloromethane. Ammonia gas was injected into the solution
while cooling the solution to 10°C or lower until saturation.
After stirring for 1 hour at room temperature, the solvent was
evaporated. The yellowish brown solid substance obtained was
suspended in 50 ml of DMF. 2 ml of phosphorus oxychloride was’
added to the suspension while cooling the suspension to 10°C
or lower, and the mixture was stirred for 3 hour at room
temperature. Water was added to the mixture. The organic
phase was extracted using toluene, rinsed with a saturated

saline solution, and dried on anhydrous sodium sulfate. Then,

‘the solvent was évaporated. The residue was purified by

silica gel column chromatography (hexane), and recrystallized

from ethanol to obtain 1 g of white solid trans-6-propyl-2-[2-
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[4-}4-cyano—3,S-difluorophenyl)phenyl]ethyl]-trans-

decahydronaphthalene.

Example 27: Synthesis of trans-6-(4-(3-butenyl)phenyl]-trans-

2-vinyldecahydronaphthalene

CHy=CH HBr  (CF3S02),0 CHy=CH(CH,),MgBr
. _ OCHs > pyridine * - NiBrz(dppe%z

CH;=CH
(CHz),—CH=CH,

Trans-6- (4-methoxyphenyl)-trans-2-
vinyldecahydronaphthalene obtained in a manner similar to that
in Example 1 was dissolved in glacial acetic acid. A 47%
aqueous solution of.hydrobromic acid was added to the
solution, and the mixture was heated for 20 hours under
refluxing. The mixture was cooled to room temperature, and
water was added to the mixture. Extraction was Carried out
using toluene, and the organic phase was rinsed with water and
then dried on anhydrous sodium sulfate. Then, the solvent was
evaporated. The oily substance obtained, which was trans-6-
(4-hydroxyphenyl) ~trans-2-vinyldecahydronaphthalene, was
dissolved in methylene chloride. Trifluoromethanesulfonic
anhydride was added dropwise to the solution while cooling the
mixture at 10°C or lower. Subsequently, pyridine was added
dropwise, and the mixture was stirred for 1 hour. Water was
added, and the mixture was left to Stand until the temperature
reached room temperature. Then, extraction was carried out

using ethyl acetate, and the organic phase was rinsed with
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wéter and then dried on anhydréus_sodium sulfate. Then, the
solvent was evaporated. The oily substance obtained, which
was trifluoromethanesulfonate, was dissolved in THF.
Dibromobis (diphenylphosphinoethane)nickel (II) and
triphenylphosphine were added to the solution. A Grignard
reagent prepared from 3-butenyl bromide (1—5romo-3-butene) was
added dropwise to the mixture, and the mixture was heated for
16 hours under refluxing. The mixture was left to stand until
the temperature reached room temperature; Then, 10%
hydrochloric acid was added to the mixture, and the organic
phase was extracted using ethyl adetate, rinsed with water,
and dried on anhydrous sodium sulfate. After the solvent was
evaporated, the residue was purified by silica gel column
chromatography (hexane) and recrystallized (ethanol) to obtain
white solid trans~6-[4—(3-buteny1)phényl]—trans—2—
vinyldecahydronaphthalene.

The foilowing compounds were prepafed in the same manner
as mentioned above:
trans-6-[4-(3-butenyl)phenyl}-trans-2-
vinyldecahydronaphthalene,
trans—6—(4—methylpheny1);trans-2—vinyldecahydronaphthalene,
trans-6-(4-ethylphenyl)~trans-2-vinyldecahydronaphthalene,
trans-6- (4-propylphenyl)-trans-2-vinyldecahydronaphthalene,
trans-6-(3-fluoro-4-methylphenyl)-trans-2-
vinyldecahydronaphthalene,
trans—6-(4—ethyl-3—f1ﬁorophenyl)—trans—2f

vinyldecahydronaphthalene,
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trans-6-(3-fluoro-4-propylphenyl)-trans-2-
ﬁinyldecahydronaphthalene,
trans-6-[4-(3-butenyl)-3-fluorophenyl]-trans-2-
vinyldecahydronaphthalene,
trans-6-(3, 5-difluoro-4-methylphenyl)-trans-2-
vinyldecahydronaphthalene,
trans—6—(3,5—difluoro—4—ethylphenyl)—tréns—2—
vinyldecahydronaphthalene,
trans-6- (3, 5-difluoro-4-propylphenyl) -trans-2-

vinyldecahydronaphthalene,

trans-6-[3,5-difluoro-4-(3-butenyl)phenyl]-trans-2-

vinyldecahydronaphthalene,
trans-6-{4-methylphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6-(4-ethylphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,

trans-6- (4-propylphenyl)-trans-2-(1-
propenyl)decahydronaphthalene,

trans-6-[4- (3-butenyl)phenyl]-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-methylphenyl)-trans-2-(1-
propenyl)decahydrohaphthalene,
trans-6-(4-ethyl-3-fluorophenyl)-trans-2-(1-
propenyl)decahydronaphthaleﬁe,

trans-6- (3-fluoro-4-propylphenyl)-trans-2-(1-

propenyl)decahydronaphthalene,

trans-6-[4-(3-butenyl)-3-fluorophenyl]-trans-2-(1-
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propenyl)decahydronaphthalene,
trans-6-(3,5-difluoro-4-methylphenyl)-trans-2-(1l-
propenyl)decahydronaphthalene, _
trans—6—(3,5—difluoro-4-ethylphenyl)-trans—Z;(l-
propenyl)decahydronaphthalene,
trans-6-(3,5-difluoro-4-propylphenyl)-trans—-2-(1-

propenyl)decahydronaphthalene,

trans—6—[3,5-dif1uoro-4—(3—butenyl)phenyl]-trans-2—(1—

propenyl)decahydronaphthalene,
trans-G—(4-methylphenyl)—t;ans—z—(3-
butenyl)decahydronaphthalene,
trans-6-(4-ethylphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,

trans-6- (4-propylphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,

trans-6-[4- (3-butenyl)phenyl] -trans-2-(3-
butenyl)decahydronaphthalene,
trans-6-(3-fluoro-4-methylphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,

trans-6- (4-ethyl-3-fluorophenyl)-trans-2- (3~
butenyl) decahydronaphthalene,
trans-6-(3-fluoro-4-propylphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,

trans-6-[4- (3-butenyl) -3-fluorophenyl]-trans-2- (3-
butenyl)decahydronaphthalene, |
trans-6-(3,5-difluoro-4-methylphenyl)-trans-2-(3-

bﬁtenyl)decahydronaphthalene,
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trans-6-(3,5-difluoro-4-ethylphenyl)-trans-2-(3-
butenyl)decahydronaphthalene,
trans-6-(3, 5-difluoro-4-propylphenyl)-trans-2-(3-
butenyl)decahydronaphthalene, ' |
trans-6-[3,5-difluoro-4- (3-butenyl)phenyl]-trans-2-(3-
butenyl)decahydronaphthalene,
trans-6-(4-cyanophenyl) -trans-2-vinyldecahydronaphthalene,
trans—é-(4—cyanophenyl)-trans-2—(1—
propenyl)decahydronaphthalene,
trans—-6- (4-cyanophenyl)-trans-2-(3-

butenyl)decahydronaphthalene.

Example 28: Synthesis of trans-6-[4-(2-propenyloxy)phenyl]-

trans—2-vinyldecahydronaphthélene

CH,=CH . - 1) NaH
. @ OH ) CHz=CHCPBr

CHy=Cl
OCH20H=CH2

A THF solution of trans—G—(4—hydroxyphenyl)ftrans—2-
vinyldecahydronaphthalene obtained by the method disclosed in
Example 7 was added dropwise to a suspension of sodium
hydroxide in THF, the suspension being cooled to 10°C or
lower. After stirring for 30 minutes at room temperature, a
THF solution of 2-propenyl bromide (1—bromo—2—propene) was
added dropwise, and the mixture was heated for 1 hour under
refluxing. The mixture was left to stand until the

temperature reached room temperature, and extraction was
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carried out using toluene. The organic phase was rinsed with |
a saturated saline solution and then dried on anhydious sodium
sulfate. After the solvent was evaporated, the residue was
purified by silica gel column chromatography (hexane) and
recrystallized (ethanol) to obtain white solid trans-6-[4-(2-
propenyloxy)phenyl]—trans—2—vinyldecahydronaphthalene.

The following compounds were prepared in the same manner
as mentioned above: |
trans:6-[4—(trans-Z;butenyloxy)phényl]—trans-2-
vinyldecéhydronaphthalene,-
trans-6—[3—f1uoro—4—(2-propenyloxy)pheny1]-trans—2—
vinyldecahydronaphthalene,
trans-6-[4- (trans-2-butenyloxy)-3-fluorophenyl]-trans-2-
vinyldecahydronaphthalene,
trans—6-[3,5-dif1uoro-4-(2-propenyloxy)phenyl]—trans;z—
vinyldecahydronaphthalene, |
trans-6-{3,5-difluoro-4-(trans-2-butenyloxy)phenyl]-trans-2-
vinyldecahydrohaphthalene, | -
trans-6-[4-(2-propenyloxy)phenyl]-trans-2-(1-
propenyl)decahydronaphthalene,
trans-6-[4-(trans-2-butenyloxy)phenyl]-trans-2-(1-
propenyl)decahydronaphthalene, |
trans-6—[3—fluoro-4-(2—propényloxy)phenyl]—trans—2-(1—
propenyl)deCahydronaphthalene,
trans-6-[4-(trans-2-butenyloxy)-3-fluorophenyl]-trans-2-(1-
propenyl)decahydronaphthalene,

trans-6-[3, 5-difluoro-4-(2-propenyloxy)phenyl]~trans-2-(1-
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propenyl) decahydronaphthalene, |
trans-6-[3,5-difluoro-4-(trans-2-butenyloxy)phenyl]-trans-2-
{1-propenyl)decahydronaphthalene,
trans-6-[4- (2-propenyloxy)phenyl]-trans-2-(1-
butenyl)decahydronaphthalene,
trans-6-[4- (trans-2-butenyloxy)phenyl]-trans-2-(1-
butenyl)decahydronaphthalene,
trans—6-[3-fluoro—4—(2—propeﬂyloxy)phenyl]-trans—2—(l—
butenyl)decahydronaphthalene,
trans—6-[4-(trans—2—butenyloxy)-3-fluorophenyl]-trans—2—(1—
butenyl)decahydronaphthalene,
trans-6—[3,5—difluoro—4—(2—propenyloxy)phenyl]—trans—Z—(17
butenyl)decahydronaphthalene, ’
trans—6—[3,5;difluoro—4-(trans—24butenyloxy)phenyl]-trans—2-

(1-butenyl)decahydronaphthalene.

Example 29: Synthesis of trans-2-[3-fluoro-4-(2-

propenyloxycarbonyl)phenyl] -trans-6-vinyldecahydronaphthalene

F
CH,=CH CHy=CHCH,OH
COOH 5cc DMAR
: F
CH;=CH
COOCH,CH=CH,

Trans-2- (4-carboxy-3-fluorophenyl)-trans-6-
vinyldecahydronaphthalene obtained in a manner similar to that
in Example 6, dicyclohexylcarbodiimide, and N,N-dimethyl-4-
aminopyridine were dissolved in methylene chloride. To this

solution, a methylene chloride solution of 2-propenol was
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added dropwise. After the mixture was stirred for 20 hours at
room temperature, the mixture was filtered, and solvent was
evaporated. Thereafter, the residue was purified by silica
gel column chromatography (hexane) and recrystallized
(ethanol) to obtain white solid trans-2-[3-fluoro-4-(2-

propenyloxycarbonyl)phenyl]-trans-6-vinyldecahydronaphthalene

Example 30: Synthesis of 2-[Gj(3-butenyl)naphthalen—Z—yl]—6-

propyl-trans-decahydronaphthalene (I-26)
cu,
Ao T
O o
OOy o™
~O-Qgyen

(30-a) Synthesis of 2- (6-methoxynaphthalen-2-yl)-trans-6-
propyl-trans-3,4,4a,5,6,7,8,8a-octahydronaphthalene

In a manner similar to that in {l-a), reaction of 24 g of
6-propyldecahydro-2-naphthalenone with a Grignard reagent
prepared from 6-methoxy-2-bromonaphthalene and dehydration
were carried oﬁt to obtain 32 g of pale yellow liquid 2-(6-
méthoxynaphthalen-z—yl)—trans-G—propyl—trans—

3,4,4a,5,6,7,8,8a-octahydronaphthalene.

(30-b) Synthesis of 2-(6-methoxynaphthalen-2-yl)-trans-6-

propyl-trans-decahydronaphthalene
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In a manner similar to that in (l-e), catalytic
hydrogenation reduction and isomerization of 32 g of 2-(6-
methoxynaphthalen-2-yl)-trans-6-propyl-trans-

3,4,4a,5,6,7,8,8a-octahydronaphthalene, which was obtained

-(30-a), were carried out to obtain 30 g of 2-(6-

methoxynaphthalen-2-yl)-trans-6-propyl-trans-

decahydronaphthalene as a pale yellow oily substance.

-(30-c) Synthesis of 6-(trans-6-propyl-trans-

3,4,4a,5,6,7,8,8a—octahydronaphthalen~2—yl)—2-naphthol

30 g of trans—2—propyl—tréns—6-(3—fluoro—44
methoxyphenyl) -trans-decahydronaphthalene, which was obtain
in (30~-b), was dissolved in a mixture of 150 ml of giécial

acetic acid and 150 ml of 48% hydrobromic acid, and the

in

ed

solution was heated for 8 hours under refluxing. The solution

was cooled to room temperature. Water and ethyl acetate were

added to the solution. After the organic phase was separated,

the organic phase was rinsed with water, a saturated aqueou
solution of sodium hydrogencarbonate, water, and a satufate
saline solution, in sequence, and dried on anhydrous sodium
sulfate; The solvent was evaporated to obtain 24 g yellow
crystals of 6-(trans-6-propyl-trans-3,4,4a,5,6,7,8,8a-

octahydronaphthalen-2-yl)-2-naphthol.

(30-d) Synthesis of 2-(6-
trifluoromethanesulfonyloxynaphthalen-Z—yl)-tfans-6—propyl-

trans-decahydronaphthalene

S

d
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A 120 ml dichloromethane solution of 25 g of
trifluoromethanesulfonic anhydride was added dropwise to a 100
ml dichloromethane solution of 24 g yellbw crystals of 6-
(trans-6-propyl-trans-3,4,4a,5,6,7,8,8a-octahydronaphthalen-2-
yl) -2-naphthol, which were obtained in (30-c), while the
solution was cooled at 0°. Subsequently, a 70 ml
dichloromethane solution of 14 g of pyridine was added
dropwiée. After the mixture was stirred for 1 hour at room
tempe;ature, 10% hydrochloric acid was added, and the organic
phase was separated and rinsed with water, a saturated aqueous
solution of sodium hydrogencarbohate, water, and a saturated
saline solution, in sequence, and dried on anhydrous sodium
sulfate. The solvent was evaporated, and the residue was
purified by silica gel column chromatography (hexane) to
obtain 25 g of white solid 2-(6-
triflugromethanesulfonyloxynaphthalen—z—yl)—transJG—propyl-

trans-decahydronaphthalene.

(30-e) Synthesis of 2-[6-(3~butenyl)naphthalen-2-yl]-6-
propyl—trans—decahydronaphthalene

A Grignard reagent prepared from 1.5lg of metal magnesium
and 9 g of 4-bromo-l-butene was added dropwise to a 130 ml THF
solution of 25 g of 2-(6-
trifluoromethanesulfonyloxynaphthalen-2-yl)-trans-6-propyl-
trans-decahydronaphthalene;_which was obtained in (30-d), and
0.8 g of dichlorobis(diphenylphosphinoethane)nickel (II), the

solution being cooled to 10°C or lower. The temperature was
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reduced to room temperature, and the mixture was stirred for 6
hours. After 10% hydrochloric acid was added, the organic
phase was sepafated, rinsed with water and a saturated saline
solution, in sequence, and dried on anhydrous magnesium
sulfate. The solvent was evaporated, and the residue was
purified by silica gel column chromatogfaphy (hexane) and
recrystallized from ethanol to obtain 3 g white crystals of 2-
[6—(3—buteny1)naphthalen—Z—yl]—6—propyl—trans—
decahydronaphthalene

The following compounds were prepared in the same manner
as mentioned above:
2-[6-(3-butenyl)naphthalen-2~yl]-6-methyl-trans—-
decahydronaphthalene,.
2-[6-(3-butenyl)naphthalen-2-yl}-6-ethyl-trans-
decahydronaphthalepe, |
2-[6~ (3-butenyl)naphthalen-2-yl]-6-butyl-trans-
decahydronaphthalene,
2—[6—(3—butenyl)naphthalen-z-yl]—6—pentyl—trans-
decahydronaphthalene, -
2—[6-(3—butenyl)naphthalen—z—yl]-6-hexyl—traﬁs-
decahydronaphthalene, .
2-[6-(3-butenyl)naphthalen-2-yl]-6-heptyl-trans-
decahydronaphthalene,

2-[6-(trans-3-pentenyl)naphthalen-2-yl]~-6-methyl-trans-

- decahydronaphthalene,

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-ethyl-trans=- .

decahydronaphthalene,
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2-[6- (trans-3-pentenyl)naphthalen-2-yl]-6-propyl-trans-
decahydronaphthalene,
2-[6—(trans—3-pentenyl)naphthalen—2—y;]—6-butyl—trans—
decahydronaphthalene,
2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-pentyl-trans-
decahydronaphthalene, .
2—[6—(trans-3-pentenyl)naphthalen—z—yl]46-hexyl—tréns—
decahydronaphthalene, |
2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6é-heptyl-trans-
decahydronaphthalene,
2- (6-methoxynaphthalen-2-yl)-6-methyl-trans-
decahydronaphthalene,
2- (6-methoxynaphthalen-2~yl)-6-ethyl-trans-

decahydronaphthalene,

- 2= {6-methoxynaphthalen-2-yl) -6-propyl-trans-

decahydronaphthalene,
2-(G—methoxynaphthalen—Z-yl)-G—butyl—tfans—
decahydronaphthalene,

2- (6-methoxynaphthalen-2-yl)-6é-pentyl-trans-
decahydronaphthalene,

2- (6-methoxynaphthalen-2-yl)-6-hexyl-trans-
decahydronaphthalene,

2- (6-methoxynaphthalen-2-yl)-6-heptyl-trans-
decahydronaphthalene;
2-[6-(2-propenyloxy)naphthalen-2-yl}-6-methyl-trans-
decahydronaphthalene,

2-[6-(2-propenyloxy)naphthalen-2-yl]-6-ethyl-trans-
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decahydronaphthalene,
2-[6—(24propenyloxy)naphthalen—Z-yl]—6—propyl-trans~
decahydronaphthalene,
2-[6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-trans- -
decahydronaphthalene,
2-[6-(2-propenyloxy)naphthalen-2-yl]-6-pentyl-trans-
decahydronaphthaleﬁe,
2-[6-(2-propenyloxy)naphthalen-2~-yl]-6-hexyl-trans-
decahydronaphthalene,
2-[6~(2-propenyloxy)naphthalen-2-yl]~6-heptyl-trans-
decahydronaphthalene,
2-[6—(trans-2—butenyloxy)napﬁthalen-z-yl]-G-methyl—trans-
decahydronaphthalene, |
2-[6-(trans-2-butenyloxy)naphthalen-2-yl]-6-ethyl-trans-
decahydronaphthalene,
2-[6-(trans-2-butenyloxy)naphthalen-2-yl]-6-propyl-trans-
decahydronaphthalene,
2-[6-(trans-2-butenyloxy)naphthalen-2-yl]-6-butyl-trans-
decahydronaphthalene,.

2-[6-(trans-2-butenyloxy)naphthalen-2-yl]-6-pentyl-trans-

decahydronaphthalene,

.2-[6-(trans-2-butenyloxy)naphthalen-2-yl}-6-hexyl-trans-

decahydronaphthalene,
2-[6-(trans~-2-butenyloxy)naphthalen-2-yl]-6~-heptyl-trans-
decahydronaphthalene,
2-[1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-

decahydronaphthalene,
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2-[1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-
decahydronaphthalene,
2-[1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-
decahydronaphthalene,

2-[1-fluoro-2~-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-

- decahydronaphthalene,

2-f1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-
decahydronaphthalene,
2—[1—fluoro—2—(3-butenyl)naphthalen-G—yl]—6—hexyl—trans-
decahydronaphthalene, |
2—[1—fluoro-2-(3—butenyl)naphthélen—G—yl]—6-heptyl-trans—
decahydronaphthalene,
2-[1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-
trans—-decahydronaphthalene,
2-[1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-
trans-decahydronaphthalene,

2-[1-fluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-propyl-
trans—décahydronaphthalene,
2-[1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-
trans-decahydronaphthalene,
2—[1—fluoro-2—(trans—3-pentenyl)naphthalen—G—yl]—6—penty1—
trans—decahydronaphthalene, | |
2-[1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl] -6-hexyl-
trans-decahydronaphthalene, |
2-[{1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl}-6-heptyl-
trans-decahydronaphthalene, |

2-(1-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-
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decahydronaphthalene,
2-k1-fluoro—2—methoxynaphthalen—G-ylX—6—ethyl—trans—
decahydronaphthalene,
2-(1—fluoro—2-methoxynaphthalen—6-y1)—6-propyl—trans—
decahydronaphthalene,
2—(1-fiuoro—Z—methoxynaphthalen—6-yl)—6-buty1-trans-
decahydronaphthalene,
2-(1-fluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-
decahydronaphthalene,
2-(1-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-
decahydronaphthalene, -
2—(1—fluoro—2-methoxynaphthalen-6-?1)—6—ﬁeptyl—trans—
decahydronaphthalene, . :
2-[1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-
decahydronaphthalepe, |
2—[1—f1uoro—2-(2—propenyloxy)naphthalen—G—yl]—G—ethyl—trans-
decahydronaphthalene,
2-[1-fluoro-2- (2-propenyloxy)naphthalen-6-yl]~6-propyl-trans-
decahydronaphthalene,
2-[1-fluoro-2-(2-propenyloxy)naphthalen-6-yl] -6-butyl-trans-
decahydronaphthalene,
2-[1-fluoro-2-(2-propenyloxy)naphthalen-6-yl] -6-pentyl-trans-
decahydronaphthalene,
2-[1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]}-6-hexyl-trans-
decahydronaphthalene, ' |
2—[1—fluoro-2—(2—pr6penyloxy)naphthalen—S—yl]—6—heptyl~trans—

decahydronaﬁhthalene,
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2-[1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-methyl-
trans-decahydronaphthalene,

2-[1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-

'trans-decahydronaphthalene,

2—[1—fluoro-2—(trans-2-butényloxy)naphthalen-6-yl]—G—propyl—
trans-decahydronaphthalene,

2-[1-fluoro-2-(trans-2-butenyloxy) naphthalen-6~yl]-6-butyl-

trans-decahydronaphthalene,

2-[1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-
trans—-decahydronaphthalene,
2—[1—fluoro—2—(trans—2—buteny10xy)naphthaleh—6—yl]-6—hexyl—
trans—decahydronaphthaleﬁe,
2-[1-fluoro-2~(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl~
trans-decahydronaphthalene,
2-[{3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-
decahydronaphthalene,
2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-

decahydronaphthalene,

‘2—[3-fluoro—2-(3—butenyl)naphthalen—6—yl]—6-propyl—trans—

decahydronaphthalene,
2—[3-fluoro—2—(3—butenyl)naphthalen—G—Yl]—6—butyl—trané—
decahydronaphthalene,

2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-

‘decahydronaphthalene,

2-[3—fluoro—2-(34butenyl)naphthalen-G—ylI—G—hexyl—trans—
decahydronaphthalene,

2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-
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decahydronaphthalene,
2-[3~-fluoro-2-(trans-3~-pentenyl)naphthalen-6-yl]-6-methyl-
trans-decahydronaphthalene,
2—[3—fluoro-2—(trans—3-pentenyl)naphthalen—6—yl]-G-ethyl—

trans-decahydronaphthalene,

2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-

trans—decahydronaphthalene,"
2—[3—fluoro—2-(trans—3—pentenyl)naphthalen-G—yl]-6-butyl—
trans-decahydronaphthalene, -
2—[3—fluoro—2—ktrans—3-pentenyl)naphthaleﬁ-G—yl]-G-pentyl-
trans—decéhydronaphthalene, |

2-[3-fluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-hexyl-
trans—-decahydronaphthalene, J
2—t3—fluoro-2—(trans—3—pentenyl)naphthalen-G—yl]—6-heptyl-
trans—decahydronapbthalene,
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-
decahydronaphthalene,
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-
decahydronaphthalene, - |
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-
decahydronaphthalene,
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-
decahydronaphthalene,
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-

decahydronaphthalene,

- 2-(3-fluoro-2-methoxynaphthalen-6-yl) ~6-hexyl-trans-

decahydronaphthalene,
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2- (3-fluoro-2-methoxynaphthalen-6-yl) -6-heptyl-trans-
deéahydronaphthalene,
2-[3-fluoro-2- (2-propenyloxy)naphthalen-6-yl]}-6-methyl-trans-
decahydronaphthalene,
2—[3—fluoro-2—(2-propényloxy)naphthalen—G—yl]—6—ethy1-trans—
decahydronaphthalene,
2-[3-f1uoro-2—(2-propenyloxy)naphthalen—G-yl]—6—propy1—trans—
decahydronaphthalene,
2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-
decahydronaphthalene,
2—[3—fluoro-2—(2-propenyloxy)naphthalen—6-yl]—6—penty;-trans—
decahydronaphthalene,
2—[3—fluoro—2?(2-propenyloxy)naphthalen—G—yl]—6—hexyl—trans—

decahydronaphthalene,

2—[3—fluoro—2-(2—propenyloxy)naphthalen-G—yl]-6—heptyl—trans
decahydronaphthalene, _
2—[3—fluoro-2-(trans—2—butenyloxy)naphthalen—G—yl]—6—methyl—
trans-decahydronaphthalene,
2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-
trans-decahydfonaphthalene, |
2-[3-fluoro—2—(trans-2—butenyloxy)naphthalen—G-yl]—6—propyl-
trans-decahydronaphthalene,
2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6~yl]-6-butyl-
trans—decahydronaphthalene,
2-[3—fluoro42-(ﬁrans-Z-butenyloxy)néphthalen—6—yi]-6—pentyl-
trans-decahydronaphthalene,

2-[3-fluoro—2-(trans—2-butenylpxy)naphthalen—G-yl]-G—hexyl—
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trans-decahydronaphthalene,
2-[3-fluoro~2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-
trans-decahydronaphthalene,
2—[1,3-difluoro-2-(3-bu£enyl)naphthalen—G—yl]—G-methyl—trans-
5 decahydronaphthalene,
2-[1,3—difluoro-2—(3—butenyl)naphthalen-G—yl]-6—ethy1-trans—
decahydronaphthalene,
'2—[1,3—difluoro—2—(3—butenyl)naphthalen-6-yl]—6—propyl-trans-_
decahydronaphthalene,

10 2-[1,3-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-

| decahydronaphthalene,
2—[1,3—difluoro-2-(3—butenyl)naphthalen—G—yl]—6-pentyl—trans—
decahydronaphthalene, :
2-[1,3-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-hexyl-trans-

15 decahydronaphthaleqe,
2-[1;3-difluoro—2-(3—butenyl)naphthalen—6—yl]-6—heptyl—trans-
decahydronaphthalene,
2-[1,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]~6-methyl-
trans—-decahydronaphthalene,

20 2-[1,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-
trans—decahydrohaphthaiene,
2-[1,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6~propyl-
tfans—decahydronaphﬁhalene,
2-[1,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-

25 trans-decahydronaphthalene, |
2-[1,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-

trans—-decahydronaphthalene,
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2—[1,3-difluoro-2—(trans-3-penteny1)naphthalen—6-yl]-6—hexy1—
trans-decahydronaphthalene,
2-[1,3—difluoro—2—(trané—B—pentenyl)naphthalen-G—yl]-6eheptyl—
trans—decahydronaphﬁhalene,
2—(1,3—difluoro—2-methoxynaphthalen-6-yli—6-methyl-trans—
decahydronaphthalene,
2-(1,3-difluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-
decahydronaphthalene,

2-(1,3-difluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-

decahydronaphthalene,

2-{1,3~difluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-
decahydronaphthalene,
2-(1,3-difluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-
decahydronaphthalene,
2-(1,3-difluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-
decahydronaphthalene,
2-(1,3-difluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl] ~6-methyl-
trans-decahydronaphthalene,
2-{1,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-
trans-decahydronaphthalene, |
2-[1,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-
trans—decahydronaphthélene, |
2-[1,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-
trans—-decahydronaphthalene, |

2-[{1,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-
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trans-decahydronaphthalene,
2—[1,3—difluoro-2~(2—propenyloxy)naphthalen—nyl]—G—hexyl-
trans-decahydronaphthalene,
2—[1,3—difluoro—2—(2-propenyloxy)naphthalen—6—y1]—6—heptyl—
trans-decahydronaphthalene,
2-{1,3-difluoro—2-(trans—2—butenyloxy)naphthalen-G-yl]—6—
methyl-trans-decahydronaphthalene,
2—[i,3-difluoro—2—(trans-2—butenyloxy)naphthalen—G-yl]—6—
ethyl—traﬁs—decahydronaphthalene,
2—[1,3—difluoro—2-(trans—2—butenyloxy)naphthalen-G—yl]—6—
propyl-trans-decahydrénaphthalene,
2—[1;3—difluoro-2-(trans—2-butenyloxy)naphthalen—G—yl]—6—
butyl-trans-decahydronaphthalene, :
2—[1,3-difluoro-2—(trans—2—butenyloxy)naphthalen—6—yl]—6—
pentyl-trans-decahydronaphthalene,
2—[1,3—difluoro—2—(trans—2-butenyloxy)naphthalenfG—yl]—6—
hexyl-trans-decahydronaphthalene,
2—[1,3—difluoro—2—(trans—2—butenyloxy)naphthalen;G—yl]—6-
heptyl-trans-decahydronaphthalene,
2—[1—flu0ro-3—(3fbutenyl)naphthalen—?-yl]-6—methyl-trans-
decahydronaphthalene,
2-[1—fluoro—3-(3—butenyl)naphthalen-?-yl]—G—ethyl—trans—
decahydronaphthalene,
2—[1—fluoro—3-(3-butenyl)naphthalen-?—yl]—6—propyl—trans—
decahydronaphthalene,
2—[1—fluoro-3%(3-butenyl)naphthalen—?—yl]-G—butyl—trans-

decahydronaphthalene,
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2~{1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-pentyl-trans-
decahydronaphthalene,
2-[1-fluoro-3-(3~-butenyl)naphthalen-7-yl]-6-hexyl-trans-
decahydronaphthalene;
2-[1-fluoro~-3-(3-butenyl)naphthalen-7-yl]-6-heptyl-trans-
decahydronaphthalene,

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-methyl-

trans-decahydronaphthalene,

2—[1—f1uoro—3—(trans-3-pentenyi)naphthalen-7—yl]—6—ethyl—
trans-decahydronaphthalene, '
2—[l—fluoro¥3-(trans—3-pentenyl)naphthalen-?—yl]-6—propyl—
trans-decahydronaphthalene,
2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-butyl-
trans-decahydronaphthalene, |
2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-pentyl-
trans-decahydronaphthalene, |
2—[1—fluorof3-(trans—3—pentenyl)naphthalen—?-yl]—6—hexyl—
trans~decahydronaphthalene,
2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl) -6-methyl-trans-
decahydronaphthalene, '
2—(1—fluoro—3—methoxynaphthalen;7-yl)—6—ethyl—trans—
decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-~-7-yl)-6-propyl-trans-
decahydronaphthalene, '

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-
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decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-
decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-
decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans-
decahydronaphthalene,
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-
decahydronaphthalehe,
2-[1—fluoro-3—(2;propenyloxy)naphthalen-7—yl]—6-propy1—trans—
decahydronaphthalene, ,
2—[1—fluoro—3-(2—propenyloxyfnaphthalen—?-yl]—6—butyl—trans—
decahydronaphthalene,
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-
decahydronaphthalene,
2-[1-fluoro-3- (2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-
decahydronaphthalene,
2-[1—flﬁoro—3—(2-propenyloxy)naphthalen-?-yl]-6—hepty1-trans—
decahydronaphthalene,
2—[1-fluoro-3-(trans-2-butényloxy)naphthalen—7-yl]—6—methyl—

trans—-decahydronaphthalene,

. 2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6~ethyl-

trans-decahydronaphthalene,

2—[1—fluoro-3-(trans—2—butenyloxy{néphthalen-?-yl]—6-propyl-

‘trans—-decahydronaphthalene,
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2—[1-f1uoro—3—(trans-z-butenyloxy)naphthalen—7—yl]-G—butyl-
trans-decahydronaphthalene,
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl-
trans-decahydronaphthalene, |
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-
trans-decahydronaphthalene, |
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene,
24[1,2—difluoro—3—(3—butenyl)naphthalen—7—yl]—6—methyl—trans-
decahydronaphthalene,
2-[1,2-difluoro-3-(3-butenyl)naphthalen-7-yl}-6-ethyl-trans-
decahydronaphthalene,
2—[l,2—difluoro—3—(3-butenyl)naphthalen—7-y1]-6—prop§i—trans-
decahydronaphthalene,
2-[1,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-butyl-trans-
decahydronaphthalene, L
2—[1,2—dif1uo¥o-3—(3—butenyl)naphthalen—?—yl]—6—pentyl—trans—
decahydronaphthalene,
2—[1,2-difluoro—3—(3—buteny1)naphthalen—74y1]—6—hexyl—trans—
decahydronaphthalene,
2-[1,2—difluoro—3—(3-buteﬁyl)naphthalen-?—yl]—G—heptyl—trans—
decahydronaphthalene, |
2-[1}2—dif1uoro-3—(trans—3-pentenyl)naphthalen—7—yl]-6—methyl-
trans-decahydronaphthalene,
2-[1,2—difluoro-3—(trans—3-pentenyl)naphthalen—?-yl]—G-ethyl—
trans-decahydrohaphthalene,

2-[1,2~-difluoro-3~(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-
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trans—decahydronaphthalene,
2-[1,2-difluoro-3-(trans-3-pentenyl) naphthalen-7-yl]-6-butyl-
trans—decahydronaphthalene/
2—[1,2—difluoro—3—(trans—3-pentenyl)naphthalen—7—yl]—6—penty1—
trans-decahydronaphthalene,
2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-
trans-decahyd?onaphthalene,
2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene, | .
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-methyl-trans-
decahydronaphthalene,
2-(1,2-difluoro—3—methoxynaphthalen—7—yl)—6-ethyl-trans-
decahydronaphthalene, ’
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-
decahydronaphthalene,
2—(1,2—difluoro-3—methoxynaphthalen—7-yl)-6-butyl-trans—
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)~6-hexyl-trans-
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen~7-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-
trans-decahydronaphthalene,
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]}-6-ethyl- ~

trans-decahydronaphthalene,
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2—[1,2—difluoro—3—f2-propenyloxy)naphthalen—7—yl]-6—propyl-
trans-decahydronaphthalene,
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-butyl-
trans-decahydronaphthalene,'
2—[1,2-difluoro—3—(2-propenquxy)naphthalen—?-yl]—6-pentyl-
trans-decahydronaphthalene, |

2—[1;2-difluoro—3—(prropenyloxy)naphthalen—7-yl]—G-hexyl—

‘trans—-decahydronaphthalene,

2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene,
2-[1,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-

methyl-trans-decahydronaphthalene,

_2-[1,2—difluoro-3—(trans—2—butenyloxy)naphthalen;7-yl]—6-

ethyl-trans-decahydronaphthalene,
2—[1,2-difluoro—3—{trans-z—butenyloxy)naphthalen—?—yl]—6—
propyl-trans-decahydronaphthalene,
2—[1,2-difluoro—3—(trans—2-butényloxy)naphthalen—7-yl]—6—
butyl-trans-decahydronaphthalene,

2-[1,2-difluoro~3- (trans-2-butenyloxy)naphthalen-7-yl]-6-
pentyl-trans-decahydronaphthalene, |
2-[1,2~difluoro-3- (trans-2-butenyloxy)naphthalen-7-yl]-6-
hexyl-trans-decahydronaphthalene,
2-[1,2-difluoro~-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-
heptyl-trans-decahydronaphthalene,
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]~-6-methyl-trans-
decahydronaphthalene,

2-[1-fluoro~7-(3~-butenyl)naphthalen-3-yl]~-6-ethyl-trans-
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decahydronaphthalene,
2—[1-fluoro-7-(3—butenyl)naphthalen—B—yl]-6—pro§yl—trans—
decahydronaphthalene,
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-butyl-trans-
decahydronaphthalene, |
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-pentyl-trans-
decahydronaphthalene,
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl}-6-hexyl-trans-
decahydronaphthalene,
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-heptyl-trans-
decahydronaphthalene,
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-methyl-
trans—-decahydronaphthalene, :
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-ethyl-
frans-decahydronaphthalene,
2-[1—f1uoro—7—(trans—3—pehtenyl)naphthalen-3—yl]—6—propyl—
trans—-decahydronaphthalene,
2-[1-fluoro-7-(trans-3-pentenyl) naphthalen-3-yl]-6-butyl-
trans-decahydronaphthalene,
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-pentyl-
trans—deéahydronaphthalene,
2-[1—fluoro-7-(trans-3-pentenyl)naphthalen—3-yl]-6—héxy1-
trans-decahydronaphthalene,
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-heptyl-
trans-decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen~7-yl)-6-methyl-trans-

decéhydronaphthalene,
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2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-
decahydronaphthalene,
2-(1—f1uoro—3—methoxynaphtha1en-7-yl)-6-propy1-trans—
decahydronaphthalene,
2—(l-fluoro—3—methoxynaphthalen-7—yl)—6-butyl—trans—
decahydronaphthalene,

2-(l—fluoro—3—methoxynaphthalen-7-yl)—G—pentyl—trans—

.decahydronaphthalene,

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-
decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1—fluoro—3—(Z—propenyloxy)naphthalen—7—yl]—6—meth§i-trans—
decahydronaphthalene?
2—[1—fluoro—3—(2-p;openyloxy)naphthalen-?-yl]—G—ethyl-trans-
decahydronaphthalene,
2-[1—fluoro—3—(2—propenyloxy)naphthalen-?-yl]—6—propyl—trans—
decahydronaphthalene,
2—[1—fluoro—3-(2—propenyloxy)naphthalen—7-yl]-6—butyl-trans—
decahydronaphthalene,
2—[1—fluoro-3-(2—propenyloxy)naphthalen—7—yl]—6—pentyl-trans4
decahydronaphthalene, _
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-
decahydronapﬁthalene,
2—[1—fluoro—3-(2-propenyloxy)naphthalen—7—yl]—6-heptyl—trahs—
decahydronaphthalene,

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-methyl-
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trans-decahydronaphthalene,
2-[1-fluoro-3- (trans-2-butenyloxy)naphthalen-7-yl]-6-ethyl-
trans-decahydronaphthalene,
2-[1—fiuoro—3-(trans—2—butenyloxy)néphthalen—?—yl]-6-propyl—
trans-decahydronaphthalene, |
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-
trans-decahydronaphthalene,
2—[1—fluoro—3-(trans—2-butenyloxyjnaphthalen-7—y1]-G-pentyl—
trans-decahydronaphthalene,
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-
trans—dedahYdronaphthalene,
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene, ,
2—(1—flﬁoro—3—methoxynaphthalen-7—yl)-6-methy1—trans;
decahydronaphthalene, |
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-
decahydronaphthaiene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-
decahydronaphthalene, | |
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-
decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-
decahydronaphthalene,
2—(1—flubro—3-methoxynaphthalen—7—yl)—6-hexyl—trans-
decahydronaphthalene,
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-

decahydronaphthalene,
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2-[1-fluoro-3-(2~-propenyloxy)naphthalen-7-yl]-6-methyl-trans-
decahydronaphthalene,
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-
decahydronaphthalene,
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-trans-
decahydronaphthalene,
2-[1-fluoro-3- (2-propenyloxy)naphthalen-7-yl]-6-butyl-trans-
decahydronaphthalene,
2-[1-fluoro—-3- (2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-
decahydronaph?halene, |
2-{1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-
decahydronaphthalene,
2-[1—fluoro—3—(2—propenyloxy)naphthalen-?—yl]—6—hept§i—trans-
decahydronaphthalene,
2-[1-fluoro—3—(trans—z-butenyloxy)naphthalen-?-yl]-G—methyl—
trans-decahydronaphthalene,
2—[1-f1uoro—3-(tranS—Z—butenyloxy)naphthalen—7-yl]—6-ethyl;
trans-decahydronaphthalene,
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-propyl-
trans-decahydronaphthalene,
2-[1-fluoro-3- (trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-

trans-decahydronaphthalene,

"2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl-

trans-decahydronaphthalene,
2-[1-fluoro-3~-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-
trans-decahydronaphthalene,

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-
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transfdecahydroﬁaphthélene,
2-[1,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-methyl-trans-
decahydronaphthalene, |
2—[1,8-difluoro-6—(3-butenyl)naphthalen—Z—yl]—6—ethyl—trans-
decahydronaphthalene, _
2—[1}8—difluoro—6—(3-butenyl)naphthalen-2—yl]—6—propyl—trans-
decahydronaphthalene,
2-[1,8-difluoro-6-(3-butenyl)naphthalen-2-yl}-6-butyl-trans-
decahydronaphthalené;
2-[1,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-pentyl-trans-
decahydronaphthalene,
2-[1,8-difluoro-6-(3-butenyl)naphthalen-2-yl}-6-hexyl-trans-
decahydronaphthalene, |

2-[1,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-heptyl-trans-

decahydronaphthalene,

2-[1,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-methyl-
trans—-decahydronaphthalene,
2-[1,8-difluoro-6-(trans-3-pentenyl)naphthalen-2~yl]-6-ethyl-
trans-decahydronaphthalene,
2-[1,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]}-6-propyl-
trans-decahydronaphthalene, |

2-[1,8-difluoro-6- (trans-3-pentenyl)naphthalen-2-yl]-6-butyl-
trans—-decahydronaphthalene, |
2-[1,8-difluoro~6-(trans-3-pentenyl)naphthalen-z-yl]—6?pentyl-
trans-decahydronaphthalene, ‘
2-[1,8—difluoro—6-(trans-3—pentenyl)naphthalen—Z—yi]—é—hexyl-

trans-decahydronaphthalene,



10

15

.20

25

277
2—[1,8—dif1uoro-6—(trans-3-pentenyl)naphthalen-z-yl]—6—héptyl-
trans-decahydronaphthalene,
2—(1,8-difluoro—6-methoxynaphthalen-2-yl)—6jmethyl-trans-
decahydronaphthalene,
2-(1,8-difluoro-6-methoxynaphthalen-2-yl)-6-ethyl-trans-
decahydronaphthaiene, |
2—(1,8-difluoro—6—méthoxynaphthaleﬁ—2-yl)-6—propyl—trans~
decahydronaphthalene,
2—(l,8—difluoro—6—methoxynaphthalen-2-yl)—6—butyl—trans—
decahydronaphthalene,
2—(1,8—difluoro—6—metho§ynaphthalen-2—yl)—6—pentyl—trans—
decahydronaphthalene,
2-(1,8—difldoro—6-methoxynaphthalen—2—yl)—G—hexyl—tréhs—
decahydronaphthalene,
2—(1,8—difluoro—G-methoxynaphthalen—z—yl)—G—heptyl—trans—
decahydronaphthalene,
2-[1,S—difluoro-G-(2—propenyloxy)naphthalen-2-yl]—6—methyl—
trans-decahydronaphthalene, |
2-[1,8~difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6é-ethyl-
trans-decahydronaphthalene,
2-[1,8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-propyl-
trans-decahydronaphthalene,
2-[1,8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-
trans—-decahydronaphthalene,
2-[1,8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]—-6-pentyl-
trans-decahydronaphthalene, |

2-{1,8~-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-
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trans—decahydronaphtha1ene,
2-[1,8-difluoro~-6- (2-propenyloxy) naphthalen-2-yl]-6-heptyl-
trans-decahydronaphthalene,
2-[1,8-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-
methyl-trans-decahydronaphthalene,
2-[1,8-difluoro-6- (trans-2-butenyloxy)naphthalen-2-yl]-6-
ethyl-trans-decahydfonaphthalene,
2-[1,8~difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-
propyl-trans—-decahydronaphthalene,
2-[1,8-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-
butyl-trans—-decahydronaphthalene,
2—[l,8—difluoro—6-(traﬁs—Z—butenyloxy)naphthalen—z—yl]—6—
pentyl-trans-decahydronaphthalene, :
2—[1,8—difluoro—6—(trans—z-butenyloxy)néphthalen—Z—yl]—6—
hexyl—trans-deéahy@ronaphthalene, _
2—[1,8—dif1uoro-6—(trans-z-butenyloxy)naphthalen—z—yl]—6—
heptyl-trans-decahydronaphthalene,
2-[1,6-difluoro-3-(3-butenyl)naphthalen-~7-yl]-6-methyl-trans-
decahYdronaphthalene,
2—[1,6-difluoro—3-(3—butenyl)naphthalen—7-y1]—6—ethyl—tréns—
decahydronaphthalene,
2—[1,6-dif1uoro—3-(3-butenyl)naphthalen—?—yl]—6¥propyl—trans—

decahydronaphthalene,

" 2-[1,6-difluoro-3~(3-butenyl)naphthalen-7-yl]}-6-butyl-trans-

decahydronaphthalene,
2-[1,6-difluoro-3-(3~butenyl)naphthalen-7-yl]}-6-pentyl-trans-

decahydronaphthalene,
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2—[1,6—dif1uoro—3-(3-butenyl)naphthalen—?—yl]-é—hexyl-trans—
decahydronaphthalene,
2-[1,6-difluoro-3-(3~-butenyl)naphthalen-7-yl]-6-heptyl-trans-
decahydronaphthalene,
2-[1,6-difluoro-3-(trans-3-pentenyl) naphthalen-7-yl]-6-methyl-
trans-decahydronaphthalene, |

2-[1,6-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl}-6-ethyl-

‘trans-~decahydronaphthalene,

2-[1,6-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-
trans-decahydronaphthalene,
2-[1,6—difluofo-3—(trans—3—penteﬁyl)naphthalen-?—yl]—6—butyl—
trans-decahydronaphthalene,
2—[1,6—difluoro-3-(trans-3—pentenyl)naphthalen—7—yl];G-pentyl—
trans-decahydronaphthalene,

2-[1,6-difluoro-3- (trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-
trans-decahydronaphthalene, :
2-[1,6-difluoro-3~(trans-3-pentenyl)naphthalen-7-yl]-6-heptyl-
trans~-decahydronaphthalene,
2—(1,6—difluorb—3-methoxynaphthalen-7-yl)—6—methyl—trans—
decahydronaphthalene,
2-(1,6-difluoro-3-methoxynaphthalen-7-yl)~6-ethyl-trans-
decahydronaphthalene,
2—(1,6-difluoro-3—methoxyﬁaphthalen—7—yl)-G-propyl-trans—
decahydronaphthalene,
2-(1,6-difluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-
decahydronaphthalene,

2-(1,6~difluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-
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decahydronaphthalene,
2—(1,6—difluoro;3-methoxynaphthalen—7—yl)—G-hexyl-trans—
decahydronaphthalene, |
2—(1,6—difluoro—3—methoxynaphthalen—7—yl)—6-hepty1—trans—l
decahydronaphthalene,
2-{1,6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-
trans—-decahydronaphthalene,
2—[1,6—dif1uoro—3—(2—propenyloxy)naphthalen—?—yl]—G—ethyi—
trans-decahydronaphthalene,
2—[1,6—difluoro—3—(2fpropenyloxy)naphthalen—?—yl]-6—propyl-
trans-decahydronaphthalene,
2—[1,6—difluoro-3—(é-propenyloxy)naphthalen-?—yl]—6—butyl—
trans-decahydronaphthalene, | f
2-[1,6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-
trans—decahydronapbthalene,-
2—[1,6—difluoro-3—(24propehyloxy)naphthalen—?—yl]—6—hexyl—
trans-decahydronaphthalene,
2-[1, 6-difluoro~-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene, |
2-[1,6-difluoro-3~(trans-2-butenyloxy)naphthalen-7-yl]-6-
methyl-trans-decahydronaphthalene,
2—[1,6—difluoro-3-(trans-Z—butenyloxi)naphthalen-7—yl]-6—
ethyl-trans-decahydronaphthalene,
2-11,6~difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-
propyl—trans—decahydfonapﬁthalene,
2-[1, 6-difluoro-3- (trans-2-butenyloxy)naphthalen-7-yl] -6~

butyl-trans-decahydronaphthalene,
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2-[1,6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-
pentyl~trans-decahydronaphthalene,

2-[1,6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl}-6-

‘hexyl-trans-decahydronaphthalene,

2—[l,6-difluoro—3-(trans-2-butenyloxy)naphthalen-?-yl]—6—'
heptyl-trans~decahydronaphthalene,
2-[1,3,8-trifluoro-6~-{3-butenyl)naphthalen-2-yl}-6-methyl-
trans~-decahydronaphthalene,
2-[1,3,8-trifluoro-6-(3~-butenyl)naphthalen-2-yl}-6-ethyl-
trans-decahydronaphthalene, |
2-11,3,8~trifluoro-6-(3-butenyl)naphthalen-2-yl]-6~-propyl-
trans-decahydronaphthalene,
2—[1,3,8—trifluoro—6—(3;butenyl)naphthalen-2-yl]-6—bﬁ£yl—
trans-decahydronaphthalene,
2-[1,3,8—trifluoroj6—(3—butenyl)naphthalen—z—yi]—G—pentyl-
trans-decahydronaphthalene, ‘
2-[1,3,8—trifluoro-6—(3—butényl)naphthalen-Z—yl]—6—hexyl—
trans-decahydronéphthalene,
2-{1,3,8-trifluoro-6-(3-butenyl)naphthalen-2-yl}-6-heptyl-
trans—deéahydronaphthalene,
2-[1,3,8-trifluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-
methyl-trans-decahydronaphthalene,
2-[1,3,8—trifluor6-6—(trans—3—pentenyl)naphthalen-z—yl]—6—
ethyl-trans-decahydronaphthalene, |
2—[1,3,8-trifluoro-6—(trans-3-pentenyl)naphthalen-z—yl]-6?
propyl-trans-decahydronaphthalene,

2—[1,3,8—trifluoro-6—(trans-3—pentenyl)naphthalen—z-yl]f6—
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butyl-trans-decahydronaphthalene,

2—[1,3,8?trifluoro—6-(trans—3—pentenyl)naphthalen-Z—yl]—6-

_pentyl-trans—decahydronaphthalene,

2-{1,3,8-trifluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-
hexyl-trans-decahydronaphthalene,
2-[1,3,8-trifluoro-6-(trans—-3-pentenyl)naphthalen-2-yl]-6-
heptyl-trans-decahydronaphthalene,
2-(1,3,8-trifluoro-6-methoxynaphthalen-2-yl)-6-methyl-trans-
decahydronaphthalene,
2-(1,3,8-trifluoro-6-methoxynaphthalen-2-yl)-6-ethyl-trans-
decahydronaphthalene, |
2-(1,3,8-trifluoro-6-methoxynaphthalen-2-yl)-6-propyl-trans-
decahydronaphthalene,' ’
2-(1,3,8-trifluoro—6-methoxynaphthalen—2-yl)-G—butyi-trans—
decahydronaphthalene,
2-(1,3,8-trifluoro-6-methoxynaphthalen-2-yl)-6~pentyl-trans-
decahydronaphthalene,
2—(1,3,8-trifluoro-6~méthoxynaphthalen—2—yl)—6—hexy1—trans—
decahydronaphthalene,
2—(1,3,8—trifluﬁro-6—methoxynaphthalen—2—y1)—6—heptyl—trans—
decah&dronaphthalene{
2—[1,3,8—trifluoro—6-(2-propenyloxy)néphthalen—Z—yl]—G-methyl—
trans—-decahydronaphthalene,
2-(1,3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6é-ethyl-
trans-decahydronaphthalene,
2—[1,3,8-trif1uoro-6—(2-propenyloxy)naphthélen-Z—yl]—G—probyl-

trans-decahydronaphthalene,
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2-[1,3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-
trans-decahydronaphthalene,
2-[1,3,8-trifluoro-6-(2—pr6p§nyloxy)naphthalen-Z-yl]—G—pentyl—
trans-decahydronaphthalene,
2-[1,3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-
trans—decahydronaphthalene,
2—[1,3,8—triflu9ro—6-(2-propenyloxy)naphthalen-Z—yl]—G—heptyl—
trans—-decahydronaphthalene,
2-[1,3,8-trifluoro-6-(trans—-2-butenyloxy)naphthalen-2~-yl] -6~
methyl-trans-decahydronaphthalene,

2-[1,3,8-trifluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-

_ ethyl—trans—decahydronaphthalene,

2—[1,3,8—trifluoro—6-(trans-z—butenyloxy)naphthalen-é;yl]—G-
propyl-trans-decahydronaphthalene,
2—[1,3,8-trifluor076—(trans-2-butenyloxy)naphthalen—2—yl]-6-
butyl—trans—decahydronaphthalene,
2-[1,3,8-trifluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-
pentyl—trans-decahydronaphthalene,
2-11,3,8-trifluoro-6-(trans-2-butenyloxy) naphthalen-2-yl]-6-
hexyl-trans-decahydronaphthalene,
2—[1,3,8—trifluoro-6—(trans—2-butenyloxy)naphthalen—2—yl]-6—
heptyl-trans—decahydronaphﬁhalene,
2-[3-fluoro—2-(3—butenyl)naphthalen—G—yl]-6-méthy1-trans—
decahydronaphthalene,
2-[3-fluoro-2-{3-butenyl)naphthalen-6-yl]-6-ethyl-trans-
decahydronaphthalene,

2-[3—f1uoro—2—(3—butenyl)naphthalén-G-yl]—6-propyl—trans-
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decahydronaphthalene,
2-[3¥fluoro—2-(3—butenyl)naphthalen—G—yl]—6—butyl-trans—
decahydronaphthalene, | _
2-[3-fluofo-2-(3—butenyl)naphthalen-6-yl]-6—pentyl—trans—
decahydronaphthalene,
2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-hexyl-trans-
decahydronaphthalene,
2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]}-6-heptyl-trans-
decahydronaphthalene,
2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-
trans-decahydronaphthalene,
2—[3—fluoro-2-(trans-3-pentenyl)naphthalen—G—yl]—6—ethyl—
trans-decahydronaphthalene, | ,
2—[3—fluoro—2—(trans—3-pentenyl)naphthalen;G-yl]—6—propyl;
trans—decahydronapbthalene,
2—[3—fluoro—2-(trans;3—penteny1)naphthalen—6—y1]—6—butyl—
trans-decahydronaphthalene,
2—[3—fluoro—2-(trans—3-péntenyl)naphthalen-G-yl]-G—pentyl—
trans-decahydronaphthalene, .
2—[3—fluoro-24(trans-3-pentenyl)naphthalen—G—yl]—6—hexyl-
trans-decahydronaphthalene,
2—[3—f1u0ro-2—(trans—3—pentenyl)naphthalen-6-yl];G-heptyl—
trans-decahydronaphthalene,
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-
decahydronaphthalene,
2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-

decahydronaphthalene,
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2—(3-f1uoro-2—methéxynaphthalén—G—yl)—6-propyl-trans—
decahydronaphthalene,
2—(3—fluoro-Z—methoxynaphthalen-6?yl)-6-buty1—trans—
decahydronaphthalene, .

2-(3-fluoro-2-methoxynaphthalen-6-yl) -6-pentyl-trans-

" decahydronaphthalene,

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-
decahydronaphthalene,
2-(3—fluoro;2—methoxynaphthalenf6-y1)—6-heptyl-trans—
decahydronaphthalene,
2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-
decahydronaphthalene,
2—[3—fluoro-2—(2-propenyloxy)naphthalen—6—yl]—G-ethyi;trans—
decahydronaphthalene,
2—[3-fluoro—2—(2-propenyloxy)naphthaien-G—yl]—6—propyl—trans—
decahydronaphthalene,
24[3-f1uorof2—(2-propeny10xy)naphthalen?G-yl]-6—butyl—trans—
decahydronaphthalene,
2—[3—fluorp-2—(2-propenyloxy)naphthalen-6-yl]-6—pentyl—transf
decahydronaphthalene,
2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-
decahydronaphthalene,
2-[3—fluoro—2—(2-propenyloxy)naphthalen—G-yl]-G-héptyl—trans—
decahydronaphthalene,
2—[3¥fluoro-2—(trans-z-butenyloxy)naphthalen—G—yl]-6—methy1-
trans-decahydronaphthalene, )

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen~-6-yl]-6-ethyl-
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trans—decahydrohaphthalene,
2-[3-fluoro-2-(trans—-2-butenyloxy)naphthalen-6-yl]-6-propyl-
trans-decahydronaphthalene,
2—[3ffluoro-2-(trans-2—butenyloxy)naphthalen-6-yl]-6—butyl—
trans-decahydronaphthalene,
2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-
trans-decahydronaphthalene, |
2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl)-6-hexyl-
trans-decahydronaphthalene, |
2-[3—fluoro—2—(trans-2—butenyloxy)naphthalen—G—yl]—6¥hepty1-
trans-decahydronaphthalene,
2-[1,7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-methyl-trans-
decahydronaphthalene, '. '
2—[1,7—difluoro—6?(3—butenyl)néphthalen-Z—yl]—G-ethyl—trans—
decahydronaphthalepe,
2-[1,7-difluoro-6-(3-butenyl)naphthalen-2~yl]-6-propyl-trans-
decahydronaphthalene,
2-[1,7-difluoro-6- (3-butenyl)naphthalen-2-yl]-6-butyl-trans-
decahydronaphthalene, .
2-[1,7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-pentyl-trans-
decahydronaphthalene,
2-[1,7—difluoro—6-(3—butenyl)naphthaleh—24y1]—6-hexyl—trans—
decahydronaphthalene,
2-11,7-difluoro-6~-(3-butenyl)naphthalen-2-yl]-6-heptyl-trans-
decahydronaphthalene;
2-[1,7~-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-methyl-

trans-decahydronaphthalene,
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2-[1,7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]}-6-ethyl-
trans-decahydronaphthalene,

2—[1,7—difluoro—6-(tran§-3-pentenyl)naphthalen-Z-yl]—6—propy1-

trans-decahydronaphthalene,

2-[1,7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-butyl-
trans—decahYdronaphthalene,
2-{1,7-difluoro-6-(trans—-3-pentenyl)naphthalen-2-yl]-6-pentyl-
trans—decéhydronaphthalene,
2-[1,7—difluoro-6-(trans—3-pentehyl)naphthalen-2—yl]—6—hexyl-
trans—decahydronqpﬁthalene,
2—[1,7—difluoro—6—(trans-3-pentenyl)napﬁthalen—Z—yl]-6—hepty1~
trans-decahydronaphthalene,
2—(1,7—difluoro-6-methoxynépﬁthalen-2-yl)46—methyl—t£;ns—
decahydronaphthalene,
2—(1,7—difluoro—G—methoxynaphthalen—Z—yl)—G—ethyl—trans—
decahydronaphthalene,
2-(1,7-difluoro-6-methoxynaphthalen-2-yl)-6-propyl-trans-
decahydronapﬁthalene,
2-(1,7—difiuqro—6-methoxynaphthalen-2-yl)—6-butyl—transf
decahydronaphthalene, |
2—(1,7—difluoro—6—methokynaphthalen—2—yl)—6—pentyl-£rans—
decahydronaphthalene, |
2-(1,7-difluoro-~-6-methoxynaphthalen-2-yl)-6-hexyl-trans-
decahydronaphthalene, |
2—(1,7—diflﬁoro—6—methoxynaphthalen—2—yl)-6-hepty1-transf
decahydronaphthalene,

2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-methyl-
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trans—deéahydronaphthalene,
2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-ethyl-
trans-decahydronaphthalene,
2-{1,7-difluoro-6- (2-propenyloxy)naphthalen-2-yl]-6-propyl-
trans-decahydronaphthalene,
2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-
trans-decahydronaphthalene,
2—[1,7-difluoro-6—(2-pr0penyloxy)naphthalen—z—yl]—G-pentylé
trans-decahydronaphthalene,
2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-
trans-decahydronaphthalene, |
2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-heptyl-
trans—-decahydronaphthalene, :
2-[1,7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-
methyl—tréns—décahydronaphthalene,
2-[1,7-difluoro-6- (trans-2-butenyloxy)naphthalen-2-yl]-6-
ethyl-trans-decahydronaphthalene,
2-[1,7—difluoro—6-(trans-z-butenyloxy)naphthalen-z-yl]-6—
propyl-trans-decahydronaphthalene, |
2-[1,7—difluoro—6—(trans—2—butenyloxyfnaphthalen-Z—yl]—6-
butyl-trans-decahydronaphthalene,
2-[1,7-difluoro—6-(trans-Z-butenyloxy)naphthaleh—Z-yl]-G—
pentyl-trans-decahydronaphthalene,
2-[1,7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl}-6-
hexyl—trans—decahydronaphthalene,
2-[1,7-difluoro-6—(trans-2-butenyloxy)naphthalen-2fy1]-6-

heptyl-trans-decahydronaphthalene,
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2—[1,2-difluoro—3—(3-butenyl)naphthalen—?—yl]—6-methyl-trans-
decahydronéphthaiene,
2~[1,2-difluoro-3- (3-butenyl)naphthalen-7-yl]-6-ethyl-trans-
decahydronaphthalene,
2-[1,2-difluoro~3-(3~butenyl)naphthalen-7-yl]-6-propyl-trans-
decahydronaphthalene,
2-[1,2—difluoro—3—(3-butenyl)naphthalen—7-yl]—6—butYl—trans—
decahydronaphfhalene, |
2—{1}2—difluoro-3—(3-butenyl)naphthalen—7-yl]—6-pentyl—trans-
decahydronaphthalene,
2—[1,2—difluoro—3—(3—butenyl)naphthalen—?—yl]-6-hexyl—trans—
decahydronaphthalene,
2—[1,2—dif1uoro—3—(3—butenyl)naphthalen—?—yl]-6—heptyi—trans-
decahydronaphthalene,
2-[1,2—difluoro-3-(trans-B-pentenyl)naphthalen-7—yl]—6-methy1—
trans-decahydronaphthalene, :
2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-ethyl-~
trans—-decahydronaphthalene,
2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-
trans-decahydronaphthalene,
2—[1,2—difluoro~3—(trans-3—pentenyl)naphthaien—?—yl]-6—butyl—
trans-decahydronaphthalene,
2—[1,2-difluoro—3-(tran$-3-pentenyl)naphthalen-?—yl]-G—pentyl—
trans-decahydronaphthalene, |
2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-
trans-decahydronaphthalene,

2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-heptyl-
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trans-decahydronaphthalene,
2-(1,2~-difluoro-3-methoxynaphthalen-7-yl)-6-methyl-trans-
decahyaronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-
decahydronaphthalene,
2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-
decahydronaphthalene, f
2-(1,2-difluoro-3-methoxynaphthalen~7-yl)-6~heptyl-trans-
decahydronaphthalene, |
2-{1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-
trans-decahydronaphthalene, |
2—[1)2-difluoro—3—(2—propenyloxy)naphthalen—?—yl]—G-ethyl—
trans-decahydronaphthalene,
2-{1,2-difluoro-3- (2-propenyloxy)naphthalen-7-yl]-6-propyl-
trans-decahydronaphthalene,
2-[1,2-difluoro-3-(2-propenyloxy) naphthalen-7-yl]-6-butyl-
trans-decahydronaphthalene,
2-[1,2-difluoro-3~(2-propenyloxy)naphthalen-7-yl]-6-pentyl-
trans-decahydronaphthalene,
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-

trans—-decahydronaphthalene,
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2-[1,2-difluoro-3- (2-propenyloxy)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene,

2-[1,2-difluoro-3- (trans-2-butenyloxy)naphthalen-7-yl]-6-
methyl-trans-decahydronaphthalene, -
2-[1,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-
ethyl-trans-decahydronaphthalene, |
2-{1,2~-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-
propyl-trans—-decahydronaphthalene,
2-[1,2—difluoro—3—ktrans—z-butenylbxy)naphthalen-?—yl]—6—
butyl-trans-decahydronaphthalene,
2—[1,2-difluoro—3f(trans—2—butenyloxy)naphthalen—?—yl]—6—
pentyl-trans-decahydronaphthalene,
2—[1,2—difluoro-3—(trans—2—butenyloxy)néphthalen—?—yi]—6-
hexyl—trans—decahydronaphthalene, |
2—[1,2—difluoro—3—gfrans—z—butenyloxy)naphthalen—?-yl]—6—
heptyl-trans-decahydronaphthalene,
2—[1,2,8—trif1uoro-3—(3—butenyl)napﬁthalen-7-yl]-G—methyl—
trans-decahydronaphthalene,
2—[1,2,8-trifluoro—3-(3-butenyl)naphthaien-?-yl]—G—ethyl—
trans-decahydronaphthalene, |
2-{1,2,8-trifluoro-3-(3-butenyl)naphthalen-7-yl]-6-propyl-
trans-decahydronaphthalene,
2-11,2,8-trifluoro-3-(3-butenyl)naphthalen-7-yl]-6-butyl-
trans-decahydronaphthalene,
2-[1,2,8-trifluoro-3-(3-butenyl)naphthalen-7-yl]-6-pentyl-
trans-decahydronaphthalene, |

2-(1,2,8-trifluoro-3-(3-butenyl)naphthalen-7-yl]~6-hexyl-
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trans-decahydronaphthalene, .
2-[1,2,8-trifluoro~-3-(3-butenyl)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene,
2—[1,2,8—trifluoro—3-(trans—3—pentenyl)naphthalen—?—yl]—6—
methyl-trans-decahydronaphthalene,
2-[1,2,8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-
ethyl-trans—decahydronaphthalene, |
2—[1,2,8—trifluoro¥3—(trans—3-pentenyl)naphthalen-?-yl]—6—
propyl-trans-decahydronaphthalene,
2-11,2,8~trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-
butyl-trans-decahydronaphthalene,
2-[1,2,8-trifluoro-3—(t?ans—3—pentenyl)naphthalen—7—yl]-6—
pentyl-trans~decahydronaphthalene, !
2-[1,2,8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6~-
hexyl-trans-decahydronaphthalene,
2-11,2,8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-
heptyl—trans—decahydronaphthalene, |
2-(1,2,8-trifluoro-3<methoxynaphthalen-7-yl) -6-methyl-trans-
decahydronaphthalene,
2-(1,2,8-trifluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-
decahydronaphthalene,
2-(1,2,8-trifluoro-3-methoxynaphthalen-7-yl) -6-propyl-trans-
decahydronaphthalene, |
2-(1,2,8-trifluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-
decahydronaphthalene;
2-(1,2,8-trifluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-

decahydronaphthalene,
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2—(1,2,8-trifluoro-3-methoxynaphtha1en-7—yl)-G—hexyl—tréns-
decahydronaphthalene, |
2-(1,2,8-trifluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-
trans-decahydronaphthalene,
2-{1,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-
trans-decahydronaphthalene,
2-[1,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-
trans—-decahydronaphthalene,
2-[1,2,8-trifluoro-3- (2-propenyloxy)naphthalen-7-yl}-6-butyl-
trans—decahydronaphtﬁalene,:

2-[1,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-

trans-decahydronaphthalene,

2—[1,2,8-trif1uoro—3-(2—propenyloxy)naphthalen-?-yl]—6—hexyl—

trans-decahydronaphthalene,

2-[1,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-
trans-decahydronaphthalene,

2-[1,2,8-trifluoro—3—(trans—2-butenyloxy)paphthalen—G—yl]—6—

'methyl—transQdecahydronaphthalene,

2—[1,2,8—trifluoro—3—(trans—2-butenyloxy)naphthalen—G—yl];G—
ethyl-trans-decahydronaphthalene, |
2—[1,2,8—trifluoro—3—(trans—24butenyloxy)naphthalen-G-yl]—6—
propyl-trans-decahydronaphthalene, '
2—[1,2,8—trifluoro—3—(traﬁs—Z—butenyloxy)naphthalen-G—yl]-é—
butyl-trans—decahydronaphthalene,

2—[1,2,8—trifluoro-3-(trans—2-bﬁtenyloxy)naphthalen—G-yl]—6—
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pentyl-trans-decahydronaphthalene,
2-[1,2,8-trifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-
hexyl-trans-decahydronaphthalene,
2-[1,2,8-trifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-
heptyl-trans-decahydronaphthalene,
2-[1-fluoro~2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-
decahydronaphthalene;
2-[1-fluoro—-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans- .
decahydronaphthalene,
2—[1—fluoro—2—(3—butenyl)naphthalen—G—yl]-6-propyl—trans—
decahydronaphthalene,
2-[1-fluoro-2-(3-butenyl) naphthalen-6-yl] -6-butyl-trans-
decahydronaphthalene, -
2-[1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-
decahydronaphthalepe,
2-[1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-hexyl-trans- .
decahydronaphthalene,
2-[1;f1uoro—2—(3-butenyl)naphthalén-G-yl]—6—heptyl—trans-
decahydronaphthalene,
2-[1-fluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-methyl- .
trans-decahydronaphthalene,
2-[1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-
trans—decahydronaphthalene,
2-[1-fluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-propyl-
trans—décahydronaphthalene, -
2-[1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-

trans—-decahydronaphthalene,
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2—[1-fluoro—2—(trans-3-pentenyl)naphthalen-G-yl]—6—pentyl;
trans-decahydronaphthalene,
2-[1-fluoro-2-(trans-3—pentenyi)naphthalen-6—yl]—6—hexyl—
trans—-decahydronaphthalene,
2—[1—fluoro-2-(trans—3—pentenyl)naphthalen-S—yl]—G—heptyl—
trans-decahydronaphthaléne, _
2-(1-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-
decahydronaphthalene,
2-(1-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-
decahydronaphthalene,
2-(1-fluoro-2-methoxynaphthalen-6-yl) -6-propyl-trans-
decahydronaphthalene,
2-(1—fluoro—2—methoxynaphthalen—6-yl)-6—butyl—trans—’
decahydronaphthalene,
2—(1—fiuoro-2—methqkynaphthalen-G—yl)—6—pentyl—trans—
decahydronaphthalene,
2-(1-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-
decahydronabhthalene, |
2—(1—fluoro—2—methoxynaphthalen—G—yl)—6—heptyl-trans—
decahydronaphthalene,
2-[1-fluoro-2- (2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-
décahydronaphthalene,
2—[1-fluoro-2—(2-propenyloxy)naphthalen-nyl]—G-ethyl-trans—
decahydronaphthalene,
2-[1—fluoro—2—(2-propenyloxy)naphthaleﬁ—G-yl]—6—propyl—trans—
decahydronaphthalene,

2-[1—fluoro—2-(2-propenyloxy)ﬁaphthalen—G-yl]46—butyl-trans—
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decahydronaphthalene,
2-[1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-
decahydronaphthalene,
2-[1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-

decahydronaphthalene,

'2-[1—fluoro-2—(2-propenyloxy)naphthalen—G—yl]—6—heptyl-trans—

decahydronaphthalene,

2-[1-fluoro-2- (trans-2-butenyloxy)naphthalen-6-yl] -6-methyl-
trans—-decahydronaphthalene,
2—[1—fluoro—2-(trans—2-bﬁt§nyloxy)naphthalen—G—yl]—G—ethyl—
trans-decahydronaphthalene,
2-[1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyl-
trans-decahydronaphthalene, ,
2-[1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-
trans—decahydronapbthalene, |
2—[1-fluoro—2f(trans—2—butenyloxy)naphthalen—G-ylj—6—pentyl—
trans-decahydronaphthalene,
2-[1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-
trans-decahydronaphthalene,
2-({1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-
trans-decahydronaphthalene,
zf[l,7—difluoro-2-(3-buteny1)naphthalen-§-yl]-G—methyl-trans-
decahydronaphthalene, |
2-[1,7-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-
decahydronaphthalene, |
2—[l,7~difluoro-2-(3-butenyl)naphthalen-G—yl]—6-propy;—trans-

decahydronaphthalene,
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2-11,7-difluoro~-2-(3~butenyl)naphthalen-6-yl]-6-butyl-trans-
decahydronaphthalene,
2-{1,7-difluoro-2~(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-
decahydroﬁaphthalene,
2-[1,7-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-hexyl-trans-
déeahydronaphthalene,
2—{1,7—difluoro—2-(3-butenyl)naphthalen-G—yl]—6-heptyl—trans-
decahydronaphthalene,
2-[1,7-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl] -6-methyl-
trans—decahydronaphthalene,
2—[1,7—difluoro—2-(tfans—3—penteny1)naphthaleﬁ—G—yl]—6—ethyl?
trans-decahydronaphthalene,
2—[1,7—difluoro—2-(trans-3—pentenyl)naphthalen—6—yl]:6-propyl—
trans—decahydrénaphthalene, |
2—[1,7-difluoro-2—ﬁtrans—3—pentenyl)naphthalen—G—yl]—6-butyl—
trans-decahydronaphthalene,
2—[1,7—difluoro—2-(trans—3—pentenyl)naphfhalen-G—yl]-6—pentyl—
trans—decahydronaphthalehe,
2-[1,7—difluoro—2-(trans-3—pentenyl)naphfhalen—G—yl]-6—hexyl—
trans-decahydronaphthalene,
2-[1,7-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-
trans-decahydronaphthalene,
2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-
decahydronaphthalene,
2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-
decahydronaphthalene,

2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6~propyl-trans-
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decahydronaphthalene,
2—(1,7—diflubro—z-methoxynaphthalen—G-yl)—6—butyl-trans—
decahydronaphthalene,
2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-
decahydronaphthalene,
2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-
decahydronaphthalene,
2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-
trans-decahydronaphthalene,
2-[1,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-
transQdecahydronaphthalene, !
2-[1,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6~-propyl-
transfdecahydronapbthalene,
2-[1,7-difluoro-2-(2-propenyloxy) naphthalen-6-yl]-6-butyl-
trans—-decahydronaphthalene,
2-[1,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-
trans-decahydronaphthalene,
2-[1,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-
trans-decahydronaphthalene,
2-[1,7—difluoro—2-{2—propenyloxy)naphthalen—G-yl]—6-heptyl—
trans-decahydronaphthalene, |
2—[1,7—difluoro-2-(trans-2-butenyloxyfnaphthalen—G-yl]-6—
methyl-trans-decahydronaphthalene, .
2-[1,7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-

ethyl-trans-decahydronaphthalene,
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2—[1,7-difluoro-2—(trans—2;butenyloxy)naphthalen-G—yl]f6-
propyl-trans—-decahydronaphthalene,
2—[1,7—difluoro—2—(trans—2—butenyloxy)naphthalen-G—yl]—6-
butyl-trans-decahydronaphthalene,
2—[i,7-difluoro—2-(trans—2-butenyloxy)naphthalen—G-yl]-6—
péntyl—trans—decahydronaphthalene,
2—[1,7—difluoro—2—(trans-2—butenyloxy)naphthalen—G-yl]—G-l
hexyl—trans—decahydrohaphthalene,
2-[1,7-difluoro-2~(trans-2-butenyloxy)naphthalen-6-yl]-6-
heptyl—trans—decahydronaphthalene,
2-[1,8-difluoro-2-(3-butenyl)naphthalen-6-yl}-6-methyl-trans-
decahydronaphthalene,
2—[1,8-difluorof2—(3—butenyl)naphthalen-G—yl]-6—ethyi;trans—
decahydronaphthalene,
2—[1,8—difluoro—2—(3-bu£enyl)naphthalen-G—yl]-G—propyl-trans-
decahydronaphthalene,
2—[1,S—difluoro-z-(3—butenyl)naphthalen-G-yi]-6-butyl-trans—
decahydronaphthalene, |
2-[1,8-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-
decahydronaphthalene,
2—[l,8—difluoro—2-(3-butenyl)naphthalen—6-yli—G—hexyl—trans—
decahydronaphthalene,
2-[1,8-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-
decahydronaphthalene,
2-[1,8-difluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-methyl-
trans-decahydronaphthalene, |

2-[1,8~difluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-
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trans-decahydronaphthalene,
2-[1,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-.
trans—-decahydronaphthalene,
2-[1,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-
trans-decahydronaphthalene,
2-[1,8-difluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-
trans—-decahydronaphthalene,
2—[1,8—difluo£o—2—(trans—3-pentenyl)naphthalen—G—yl]—6-hexyl—
trans-decahydronaphthalene,
2-[1,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-
trans-decahydronaphthalene,
2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-
decahydronaphthaléne, :
2—(1,8¥difluoro—2—methoxynaphthalen-6—yl)—G-ethyl—trans—
decahydronaphthalene,
2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-
decahydronaphthalene,
2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-
decahydronaphthalene,
2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-
decahydronaphthalené,
2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-
decahydronaphthalene,
2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-
decahydronaphthalene,
2-[1,8-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-

trans~-decahydronaphthalene,
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2-[1,8—dif1uoro—2¥(2—propenyloxy)naphthalen—G—yl]-6-ethyl—
trans-decahydronaphthalene,
2—[1,8—difluoro—2—(2—propenyl§xy)naphthalen-G—yl]-6—propyl-
trans—decahydronaphthalene, |
2-[1,8-difluoro-2- (2-propenyloxy)naphthalen-6-yl]-6-butyl-
trans-decahydronaphthalene,
2-[1,8-difluoro-2—(2—propehyloxy)naphthalen-6-yl]—6—pentyl—
trans—-decahydronaphthalene, |
2—[1,8—difluoro~2—(2-propenyloxy)néphthalen-G-yl]—G—hexyl—
trans-decahydronaphthalene,
2-[1,8-difluoro-2- (2-propenyloxy)naphthalen-6-yl]-6-heptyl-
frans—decahydronaphthalene, . |
2—[1,8—difluoro—2-(trans—2—butenyloxy)naphthalen-G—yij—6—
methyl-trans—-decahydronaphthalene,
2—[1,8—difluoro-2-{trans—z—butenyloxy)naphthalen-6—yl]—6—
ethyl-trans-decahydronaphthalene,
2-t1,8—difluoro-2—(trans—z-butenyloxy)naphthalen-G-yl]-6—
propyl-trans-decahydronaphthalene,
2-[1,8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-
butyl-trans-decahydronaphthalene,
2-[1,8-difluoro-2~(trans-2-butenyloxy)naphthalen-6-yl]-6-
pentyl-trans—-decahydronaphthalene, |
2-[1,8~-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl}-6-
hexyl—trans-decéhydroﬁaphthalene,
2—[1,8-dif1uoro-2-(trans-2—butenyloxy)naphthalen—G-yl]-6-
heptyl-trans-decahydronaphthalene,

2-[1,2,8—trifiuoro—7—(3—butenyl)naphthalen—3—yl]-6-methyl-
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trans—decahyd;onaphthalene,
2-[1,2,8~-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-ethyl-
trans-decahydronaphthalene,
2-[1,2,8—trif1uoro—7-(3—butenyl)naphthalen-3—yl]—6—propyl-
trans-decahydronaphthalene,
2-11,2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]}-6-butyl-
trans-decahydronaphthalene,
2-[1,2,8—trifluoro—7-(B—butenyl)naphthalén-B-yl]—6-pentyl—
trans-decahydronaphthalene,
2-[1,2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-hexyl-
trans-decahydronaphthalene,
2-[1,2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-heptyl-
trans-decahydronaphthalene, | f
2-[1,2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-
methyl-trans—decahydronaphthalene,
2—[1,2,8—trifluoro-7-(trans-3-pentenyl)naphthalen-3—yl]-6—
ethyl—trans—decahydronaphthalene,
2-[1,2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-
propyl-trans-decahydronaphthalene, |
2—{1,2,8—trifluoto—7—(trans—3—pentenyl)n;phthalen—3—yl]—6—
butyl-trans-decahydronaphthalene,

2-{1,2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl}-6-

pentyl-trans—-decahydronaphthalene,

2-{1,2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-
hexyl-trans-decahydronaphthalene,
2—[1,2,8-trifluoro—7-(tfans-3—pentenyl)naphthalen-3—yl]—6-

heptyl-tfans—decahydronaphthalene,
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2-(1,2,8-trifluoro-7-methoxynaphthalen-3-yl) -6-methyl-trans-
decahydronaphthalene,
2-(1,2,8-trifluoro-7-methoxynaphthalen-3-yl)-6-ethyl-trans-
decahydronaphthalene,
2-(1,2,8-trifluoro-7-methoxynaphthalen-3-yl)-6-propyl-trans-
decahydronaphthalene,
2-(1,2,8—trifluoro—7-methoxynaphthalen-3—yl)—6—butyl-trans—
decahydronaphthalene,
2-(1,2,8-trifluoro-7-methoxynaphthalen-3-yl)-6-pentyl-trans-
decahydronaphthalene,
2—(1;2,8—trifluoro—7-methoxynaphthalén—3-yl)—6—hexyl—trans—
decahydronaphthalene, |
2—(1,2,8-trifluoro-7—methoxynaphthalen-3-yl)—6—heptyi;trans-
decahydronaphthalene,
2-11,2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-methyl-
trans-decahydronaphthalene,
2—[1,2,8—trifluoro-7—ﬁ2—propenyloxy)naphthalen-3—yl]—6-ethyl4
trans-deéahydronaphthalene,
2—[1,2,8-trifluoro-7-(2—propenyloxy)néphthalen-3-yl]-6-propyl—

trans-decahydronaphthalene,

'2—[1,2,8—trifluoro—7—(2—propenyloxy)naphthalen-3—yl]-G—butyl—

trans-decahydronaphthalene,
2-[1,2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-pentyl-
trans-decahydronaphthalene,
2—[1,2,8-trifluoro-7-(2-propenyloxy)naphthalen—B—yl]—6—hexyl—
trans-decahydronaphthalene,

2-[1,2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-heptyl-
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trans—-decahydronaphthalene,

2-[1,2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-

- methyl-trans-decahydronaphthalene,

2-[1,2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-
ethyl-trans-decahydronaphthalene,
2-11,2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl}-6-
propyl-trans-decahydronaphthalene,
2-11,2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-ylj-6-
butyl-trans-decahydronaphthalene,

2-[1,2,8-trifluoro-7- (trans-2-butenyloxy)naphthalen-3-yl]-6-
pentyl-trans-decahydronaphthalene,
2-[1,2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-
hexyl-trans—-decahydronaphthalene, :
2-[1,2,8—trifluoro-7—(tréns—é—butenyloxy)naphthalen-B-yl]-6—

heptyl-trans-decahydronaphthalene.

Example 31: Synthesis of 6-(6-propyltetrahydronaphthalen-2-

yl)—2-vinyl—trans—decahydronaphthalene (I-28)

OO ol

—_—

O Pd-C

o

L0 =2 A0 Db
Q—r—
CH;COONa

Li
0O N4 —_——

o
PhyP=CH,
——

0

(31-a) Synthesis of 4-(3-propyridenebicyclo[4.4.0)}decan-8-

yl)cyclohexanone ethyleneacetal
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Reaction of 10 g of 4-(6~oxo-trans-decahydronaphthalen-2-
yl)cyclohexanone ethyleneacetal with a Wittig reagent was
carried out in a manner similar to that in (6-e) to obtain 9 g
of white solid 4~ (3-propyridenebicyclo[4.4.0]decan-8~

yl)cyclohexanone ethyleneacetal.

(31-b) Synthesis of 4-(trans-6-propyl-trans-
decahydronaphthalen-z?yl)cyclohexanone ethyleneacetal

In a manner similar to that in (1-e), catalytic
hydrogenation reduction of 9 g of 4-(3-
propyridenebicyclo[4.4.0]decan-8~yl)cyclohexanone
ethyleneacetal, which was obtained in (31-a), was carried out

to obtain 8 g of pale yellow solid 4-(trans-6-propyl-trans-

. decahydronaphthalen-2-yl)cyclohexanone ethyleneacetal.

(31-c) Synthesis of 4~ (trans-6-propyl-trans-
decahydronaphthalen-2-yl) cyclohexanone

In a manner similar to that in (1-c), deacetalization of
8 g of 4-(trans-6-propyl-trans-decahydronaphthalen-2-
yl)cydlohexanong ethyléneacetal, which was obtained in (31-b),
was carried out to obtain 6 g of pale yellow solid 4-(trans-6-

propyl-trans-decahydronaphthalen-2-yl)cyclohexanone.

(31-d) Synthesis of 6-(trans-6-propyl-trans- .
decahydronaphthalen—Z-yl)-4,4a,5,6,7,8—hexahydro—3H—2—
naphthalenone

6 g of 4-(trans-6-propyl-trans-decahydronaphthalen-2-
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yl) cyclohexanone, which was obtained in (31-c), was dissolved
in 30 ml of toluene, and 15 ml of pyrrolidine was added to the
solution. The mixture was heated for 4 hours under refluxing
using an apparatus equipped with a water separator until
evaporation of water stopped. Pyrrolidine and toluene were
evaporated while the heating was maintained, then the
temperature was reduced to room temperature, and 40 ml of
toluene was added to the mixture. While cooling the mixture
to 20°C or lower, 8 ml of methyl vinyl ketone was added
dropwise over a period of 5 minutes. After the dropwise
addition, the mixture was heated for 2 hours under refluxing,

and then the mixture was left to cool to room temperature. An

_aquedus solution in which 3 g of sodium acetate, 10 ml of

glacial acetic acid, and 10 ml of water were mixed was added.
After The mixture was heated for 2 hours under refluxing, the
mixturé was left to cool to room temperature. The organic
phase was separated and rinsed with water, and the solvent was
evaporated. 8 g of the oily substance obtained was dissolved
in 40 ml of THF, and 30 ml of 3 M hydrochloric acid was added
to the solution. After heating the mixture for 5 hours under
refluxing, the temperature was reduced to room temperature,
and the organic phase was separated, rinsed with a saturated
saline solution, and dried on anhydrous magnesium sulfate.
The solvent was e&aporated to obtain 8 g of brown solid 6-
(trans-6-propyl-trans-decahydronaphthalen-2-yl)-4,4a,5,6,7, 8-

hexahydro-3H-2-naphthalenone.
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(31-e) Synthesis of 6—(trans—6—propyl-trans—
decahydronaphthalen-2-yl) -trans-decahydro-2-naphthalenone

A 40 ml THF solution of 8 g of 6-(trans-6-propyl-trans-
decahydronaphthalen-zfyl)—4,4a,5,6,7,8—hexahydro—3H-2-
naphthalenoné,‘which was obtained_in (31-d), and 20 ml of t-
butanol was added dropwise to a solution of 2 g of metal
lithium in 100 ml of liquid ammonia while maintaining the
inner température between -30°C and -40°C. After the dropwise
addition, stirring was continued for 30 minutes. After solid
ammonium chloride was added in_small amounts to the mixture to

oxidize lithium, the temperature was raised to room

- temperature, and ammonia was evaporated. Water was added, and

extraction was carried out using toluene. The organi; phase
was rinsed wiﬁh a saturated ééline solution and dried on'
anhydrous magnesium'sulfate, and the solvent was evaporated.
The residue was purified by silica gel column chromatography
(toluene) and recrystallized from a.hexane splufion to obtain
4 g of pale yellow liquid 6-(trans-6-propyl-trans-

decahydronaphthalen-2-yl)-trans-decahydro-2-naphthalenone

(31-f) Synthesis of 6~ (6-propyl-trans-decahydronaphthalen-2-
yl)-trans—decahydronaphthalene-Z-ﬁarbaldehyde

In a manner similar to that of (6-a), reaction of 6 g of
6—(G—propyl—trans-decahydronaphthalen—Z—yl)-trans—decéhjdrb-z-
naphthalenone, which was obtained in (31-f), with a Wittig'
feagent was carried out to obtain 4 g of pale yellow solid 6-

(6-propyl-trans-decahydronaphthalen-2-yl)-trans-
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decahydronaphthalene-2~carbaldehyde.

(31-g) Synthesis of 6-(6-propyl—trans—decahydronaphtha1en—2—

-yl)-2-vinyl-trans-decahydronaphthalene

In a manner similar to that of (6-e), reaction of 4 g of
6- (6-propyl-trans—-decahydronaphthalen-2-yl)-trans-
decahydronaphthalene-2-carbaldehyde, which was obtained in
(31-f), with a Wittig reagent was carried out to obtain 2 g of
white solid 6—(6-propyl—tréns—decahydronaphtha1en—2-yl)—2-
vinyl-trans—-decahydronaphthalene. |

The following compounds were prepared in-the same manner
as mentioned above:
6—(6-methyltetrahydronaphthalen—Z—yl)—2—methyl—trans:
decahydronaphthalene,
6—(6-methyltetrahydronaphtha1en-2—yl)?2—ethyl—trans—
decahydronaphthalene,
6- (6-methyltetrahydronaphthalen-2-yl)-2-propyl-trans-
decahydronaphthalene,
6-(6;methyltetrahydronaphthalen-z-yl)—2—butyl-trans—
decahydronaphthalene,
6-(6—methyltetrahydronaphthalen—Z—yl)—2—pentyl—trans—
decahydronaphthalene,
6~ (6-methyltetrahydronaphthalen-2-yl)-2-hexyl-trans--
decahydronaphthalene,
6- (6-methyltetrahydronaphthalen-2-yl)-2-heptyl-trans-
decahydronaphthaleﬁe,

6~ (6-methyltetrahydronaphthalen-2-yl)-2-methoxy-trans-
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decahydronaphthalene, _
6—(6—methyltetfahydronaphthalen—z-yl)-2-ethoxy-trans-
décahydronaphthalene,

6-(6-methyltetrahydronaphthalen—2—yl)—2-propyloxy—trans-

' decahydronaphthalene,

6- (6-methyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-
decahydronaphthalene,

6- (6-methyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthalene,

6- (6-methyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-
decahydronaphthalene, |
6—(6-methyltetrahydronaphthalen-z—yl)—2-vinyl-trans-
decahydronaphthalene, .
6—(6—methyltetfahydronaphthalen-Z—yl)-2—(trans—1—§ropenyl)—
trans-decahydronaphthalene,

6~ (6-methyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-
decahydronaphthalene,

6~ (6-methyltetrahydronaphthalen-2-yl) -2~ (trans-3-pentenyl) -
trans-decahydronaphthalene,
6—(6—methyltetrahydronaphthaleh-2-yl);2-(2—propenyloxy)—trans—
decahydronaphthalene, |

6- (6-methyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy) -
trané—decahydronaphthalene,
6-(G—ﬁethyltetrahydronaphthalen-z-yl)—2—(2-fluoroethenyl)—
trans-decahydronaphthalene, |

6- (6-methyltetrahydronaphthalen-2-yl)-2-(2,2~difluoroethenyl) -

trans-decahydronaphthalene,
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6- (6—-ethyltetrahydronaphthalen-2-yl)-2-ethyl-trans-
decahydronaphthalene,
6—- (6—ethyltetrahydronaphthalen-2-yl)-2-propyl-trans-
decahydronaphthalene,
6—(6—ethyltetrahydronaphthalén—2—y1)—2—butyl~trans—
decahydronaphthalene,
6~ (6-ethyltetrahydronaphthalen-2-yl)-2-pentyl-trans-
decahydronaphthalene,
6- (6-ethyltetrahydronaphthalen-2-yl)-2-hexyl-trans-
decahydronaphthalene,
6- (6-ethyltetrahydronaphthalen-2-yl)-2-heptyl-trans-
decahydronaphthalene,
6—(6—ethyltetrahydronaphthalen—2—yl)—2-methoxy—trans—’
decahydronaphthalene,
6—(6—ethyltetrahyd;onaphthalen~2—yl)—2-ethoxy-trans—
decahydronaphthalene,
6- (6—ethyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-
decahydrohaphthalene,
6- (6-ethyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-
decahydronaphthalene,
6- (6-ethyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthalene,
6-(6-ethyltetrahydronaphthalen-2—yl)-2—hexyloxy-trans-
decahydronaphthalene,
6- (6-ethyltetrahydronaphthalen-2~yl)-2-vinyl-trans-

decahydronaphthalene,

6-(6-ethyltetréhydronaphthalen~2—yl)-2—(trans-l-propenyl)-
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trans-decahydronaphthalene,
6—(G—ethYltetfahydronaphthalen—Z—yl)—2—(3-butenyl)-trans—
decahydronaphthalene,

6—- (6—-ethyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl) -
trans-decahydronaphthalene,
6-(6-ethyltetrahydronaphthaleh—2—yl)—2—(2-propenyloxy)-trans—
decéhydronaphthalene,

6- (6-ethyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy) -
trans-decahydronaphthalene,
6—(6-ethyltetrahydronaphthalen-z—yl)—2-(2—fluoroe£henyl)—
trans—-decahydronaphthalene,

6- (6-ethyltetrahydronaphthalen-2-yl)-2~(2, 2~difluoroethenyl) -
trans-decahydronaphthalene, ’
6-(6-propyltetrahydronaphthalen-2-yl)-2~propyl-trans-
decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)-2-butyl-trans-
decahydronaphthalene, o -
6-(6-propyltefrahydronaphthalen—z-yl)-2-pentyl—trans-
decahydronaphthalene,

6- (6-propyltetrahydronaphthalen~2-yl)-2-hexyl-trans-
decahydronaphthalene, |
6-(6-prqpy1tetrahydronaphthalen—2—yl)—25heptyl-trans-
decahydronaphthaléne,
6—(6—propy1tetrahydronaphthalen—2-yl)—2-me£hoxy-trans—
decahydronaphthalene,
6-(6—propyltetrahydronaphthalen—2—yl)—Z—ethoxy—trans—

decahydronaphthalene,
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6- ({6-propyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-

decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-
decahydronaphthalene,

6- (6—-propyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-
decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)-2-(trans-l-propenyl) -
trans-decahydronaphthalene,
6—(6—propyltetrahydronaphthalen-ijl)-2-(3—bu£enyl)—trans—
decahydronaphthalene,
6—(G—propyltetrahydronaphthalen—z-yl)—2-(trans—3-pentényl)-
trans-decahydronaphthalene,

6~ (6-propyltetrahydronaphthalen-2-yl) -2~ (2-propenyloxy)-trans-
decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)~-2-(trans-2-butenyloxy) -
trans-decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)-2-{(2-fluoroethenyl) -
trans-decahydronaphthalene,

6- (6-propyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl) -
trans-decahydronaphthalene,

6- (6-butyltetrahydronaphthalen-2-yl)-2-butyl-trans-
decahydronaphthalene, '

6- (6-butyltetrahydronaphthalen-2-yl)-2-pentyl-trans-
decahydronaphthalene,

6-(6-butyltetrahydronaphthalen-Z—yl)-2-hexyl—trans-'
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decahydronaphthalene,
6- (6-butyltetrahydronaphthalen-2-yl)-2-heptyl-trans-
decahydronaphthalene,
6- (6~-butyltetrahydronaphthalen-2-yl)-2-methoxy-trans-
decahydronaphthalene, |
6- (6-butyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-
decahydronaphthalene,
6- (6-butyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-
decahydronaphthalene,
6- (6-butyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-
decahydronaphthalene,

6- (6-butyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-

-decahydronaphthalene,

6- (6-butyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-
decahydronaﬁhthalene,
6-(6—butyltetrahydfonaphthalen-z—yl)—2—vinyl—trans—
decahydronaphthalene,
6—(6—butyltetrahydronaphtha1en-2—yl)—2—(trans—1—pr§peny1)—

trans-decahydronaphthalene,

"6-(6-butyltetrahydronaphthalen-2-yl) -2~ (3-butenyl) -trans-

decahydronaphthalene;
6—(6-butyltetrahydronaphtha1en-2—yl)—2—(trans—3—penteny1);
trans-decahydronaphthalene,

6- (6-butyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-
decahydronaphthalene, o

6- (6-butyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy) -

trans-decahydronaphthalene,
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6-(G—butyltetrahydrénaphthalen-2—y1)-2—(2—f1uoroethenyl)-
trans-decahydronaphthalene,

6- (6~butyltetrahydronaphthalen-2-yl)-2-(2,2~difluoroethenyl) -

trans-decahydronaphthalene,

'6—(6—pentyltetrahydronaphthalen—z-yl)-2-penty1—trans-

decahydronaphthalene,
6—(6-pentyltetrahydronaphthalen—2—y1)-2-hexyl—trans—
decahydronaphthalene,
6~ (6-pentyltetrahydronaphthalen-2-yl)-2-heptyl-trans-
decahydronaphthalene,

6- (6-pentyltetrahydronaphthalen-2-yl)-2-methoxy-trans-

' decahydronaphthalene,

6—(6—pentyltetrahydronaphthalen-2—yl)—2—ethoxy-trans:
decahydronaphthalene, -

6- (6-pentyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-
decahydronaphthalene,
6—(6—pentyltetrahydronaphthalen—Z—yl)—2—butyloxy—trans—
decahydronaphthalene,

6- (6-pentyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthalene,
6—(6—pentyltetrahydrdnaphthalen-z—yl)-2—hexyloxy—trans-
decahydronaphthaleﬁe,

6- (6-pentyltetrahydronaphthalen-2-yl)-2-vinyl-trans-
decahydronaphthalene,
6—(6-pentyltetrahydronaphthalen—2—y1)—24(trans—l-propenyl)¥
trans-decahydronaphthaléne,

6- (6-pentyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-
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decahydrénaphthalene,
6- (6-pentyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl) -
trans-decahydronaphthalene,
6- (6-pentyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-
decahydronaphthalene,
6~ (6-pentyltetrahydronaphthalen-2-yl)~2-(trans-2-butenyloxy) -
trans-decahydronaphthalene,
6- (6-pentyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl) -
£rans—decahydronaphthalene,
6-(6-pentyltetrahydronaphthalen—Z—yl)-2-(2,2-difluoroethenyl)-
trans-decahydronaphthalene, |
6—(6—hexyltetrahydrqnaphthalen—z-yl)-2-hexyl—trans-
decahydronaphthalene,
6- (6-hexyltetrahydronaphthalen-2-yl)-2-heptyl-trans-
decahydronaphthalene,
6—(theXyltetrahydronaphthalen—z—yl)—2—methoxy—trans—
decahydronaphthalene,
6- (6-hexyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-
decahydronaphthaiene,
6- (6-hexyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-~
decahydronaphthalene, |
6—(G-hexyltetrahydronaphthalen-Z-yl)-2-butyloxy-trans-
decahydronaphthalene,
6- (6-hexyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthaiene,
6~ (6-hexyltetrahydronaphthalen-2-yl)-2-hexyloxy~-trans-

decahydronaphthalene,
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6- (6-hexyltetrahydronaphthalen-2-yl)-2-vinyl-trans-
decahydronaphthalene,
6- (6-hexyltetrahydronaphthalen-2-yl)-2-(trans-1l-propenyl) -
trans-decahydronaphthalene, |
6- (6-hexyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-
decahydronaphtﬁalene,
6- (6-hexyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl) -
trans-decahydronaphthalene,
6- (6-hexyltetrahydronaphthalen-2-yl) -2~ (2-propenyloxy)-trans-
decahydronaphthalene,
6- (6-hexyltetrahydronaphthalen-2-yl)~-2-(trans-2-butenyloxy) -
trans-decahydronaphthalene,
6—(6—hexyltetrahydronaphthalen—2-yl)—2-(2—fluoroetheﬁ§l)-
trans-~decahydronaphthalene,
6-(6—hexyltetrahyd;onaphthalen—z-yl)—2—(2,2—difluoroethenyl)-
trans-decahydronaphthalene,
6- (6-heptyltetrahydronaphthalen-2-yl)-2-heptyl-trans-
decahydronaphthalene,
6—(6—heptyltetrahydronaphthélen—Z—yl)-2—methoxy—trans—
decahydronaphthalene,
6—(6—heptyltetrahydronaphthalén—2fyl)—2—ethoxy—trans-
decahydronaphthaiene, |
6- (6-heptyltetrahydronaphthalen-2~yl)-2-propyloxy-trans-
decahydronaphthalene,
6—(6—heptyltetrahydronaphthalen;z—yl)-2;butyloxy—trans—
decahydronaphthalene,

6- (6-heptyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
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decahydronaphthalene,
6~ (6-heptyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-
decahydronaphthalene,.
6-(6—heptyltetrahydrbnaphthalen—2-yl)—2—vinyl-trans—
decahydronaphthalene,
6- (6-heptyltetrahydronaphthalen-2-yl)-2-(trans-l-propenyl) -
trans-decahydronaphthalene,
6—(G-heptyltetrahydronapﬁthalen—Z—yl)—2-(34butenyl)—trans—
decahydronaphthalene, '
6—(6—heptyltetrahydronaphthalen-z—yl)—2-(trans-3—pentenyl)—
trans-decahydronaphthalene,
6- (6-heptyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-
decahydronaphthalene, ' J
6—(6—heptQltetrahydronaphthalen—z—yl)—2—(trans—2—butenyloxy)—
trans-decahydronaphthalene,
6—(6—heptyltetrahydronaphthalén—2—yl)—2-(2—f1uoroethenyl)-
trans-decahydronaphthalene,
6- (6-heptyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl) -
trans—decahydronaphthalene,
6—(6—methpxytetrahydronaphthalen-Z-yl)-2—methoxy-trans-
decahydronaphthalene,
6—(6—methoxytetrahydronaphthalen-Z-yl)-2¥ethoxy-trans—
decahydronaphthalene,
6—(6-methoxytetrahydronaphtha1en—2-yl)—2—propyloxy—tfans-
decahydronaphthalene,
6- (6-methoxytetrahydronaphthalen-2-yl)-2-butyloxy-trans-

decahydronaphthalene,
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6- (6-methoxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphﬁhalene,
6—(6—methoxytetrahydronaphthalen-Z-&l)-2—hexyloxy-trans—
decahydronaphthalene,
6- (6-methoxytetrahydronaphthalen-2-yl)-2-vinyl-trans-
decahydronéphthalene, '
6~ (6-methoxytetrahydronaphthalen-2-yl)-2-(trans-l1-propenyl) -
trans-decahydronaphthalene,
6- (6-methoxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-
decahydronaphthaleﬁe, |
6—(6emethoxytetrahydronaphthalen42—yl)—2-(trans—3—pentenyl)-
trans-decahydronaphthalene,
6—(6—methoxytetrahydronaphthalen—Z—yl)-2-(2—propenylo;y)—
trans-decahydronaphthalene,
6—(6—methoxytetrahydronaphthalen—2—y1)-2-(trans—Z—butenyloxy)—
trans-decahydronaphthalene, |
6-{6-methoxytetrahydronaphthalen-2-yl)~2-(2-fluoroethenyl) -
trans-decahydronaphthalene,
6—(6—methoxytetrahydrbnaphthalen-Z—yl5—2-(2,2—
difluoroethenyl);trans-decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen-2-yl)-2-ethoxy-trans-
decahydronaphthalene, _ |
6- (6—-ethoxytetrahydronaphthalen-2-yl)-2-propyloxy-trans-
decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen-2-yl)-2-butyloxy~trans-
decahydronaphthélene,

6- (6-ethoxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
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decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-
decahydronaphthalene,
6—(6-ethoxytetrahydronaphthalén-Z-yl)—2—vinyl-trans—
decahydronaphthalene, |
6-(6—ethoxytetrahydronaphthalen-2—yl)—2-(trans—1—propenyl)—
trans—-decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen-2-yl)-2-{3-butenyl) -trans-
decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen-2-yl)-2-(trans~-3-pentenyl)-
trans-decahydronaphthalene,
6—(6—éthoxytetrahydronaphthalen-Z—yl)—2—(2—propenyloxy)-trans—
decahydronaphthalene, |
6-(6—ethoxytetréhydronaphthalen—z—yl)—2—(trans—2-butenyloxy)-
trans-decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen~-2-yl)-2-(2-fluoroethenyl) -
trans-decahydronaphthalene,
6- (6-ethoxytetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl) -
trans—decahydronaphthalene,
6—(6—propyloxytetrahydronaphthalen—Z—yi);Z—propyloxy-trans—
decahydronaphthalene,
6-(6-propyloxytetrahydronaphthalen—Z—yl)-2-butyloxy-trans—
decahydronaphthalene, '
6- (6-propyloxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthalene,
6- (6-propyloxytetrahydronaphthalen-2-yl)~2-hexyloxy-trans-

decahydronaphthalene,
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6- (6-propyloxytetrahydronaphthalen-2-yl)-2-vinyl-trans-
decahydronaphthalene,
6—(6—propyloxytetrahydronaphthalen—2—yl)-2—(trans—1-propeny1)-
trans-decahydronaphthalene, |
6—(6~propyloxytetrahydronaphthalen-z-yl)42-(3-butenyl)-trans—

decahydronaphthalene,

6—(6—propyloxytetrahydronaphthalen—z—yl)—2-(trans-3-pentenyl)—

trans-decahydronaphthalene,
6—(6—propyloxytetrahydronaphthalen-z-yl)-2-(2—propenyloxy)—
trans—-decahydronaphthalene, |

6- (6-propyloxytetrahydronaphthalen-2-yl) -2~ (trans-2-
butenyloxy) -trans~decahydronaphthalene,
6—(6—propyloxytetrahydronaphthalen—2—yi)-2—(2-fluoroé£henyl)—
trans-decahydronaphthalene, |
6—(G—propyloxytetrghydronaphthalen~2—yi)—2—(2,2-
difluoroethenyl)-trans-decahydronaphthalene,

6- (6-butyloxytetrahydronaphthalen-2-yl)-2-butyloxy-trans-
decahydronaphthalene,

6- (6~-butyloxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-
decahydronaphthalene,
6—(6-butyloxytétrahydronaphthalen-2—yl)—2—hexyloxy-trans—
decahydronaphthalene,

6- (6-butyloxytetrahydronaphthalen-2-yl)-2~-vinyl-trans-
decahydronaphthalene,
6-(6—butyloxytetrahydronaphthalen-nyl)-2-(trans—1-propenyl)—
trans-decahydronaphthalene,

6—- (6-butyloxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-
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decahydronaphthalene,
6- (6-butyloxytetrahydronaphthalen-2-yl) -2~ (trans-3-pentenyl) -
trans—-decahydronaphthalene,
6-(6—butyloxytetrahydronaphthalen-Z—y;)—2-(2—propenyl§xy)-
trans—decahydronaphthalene,
6-(6-butyloxytetrahydronaphthalen-Z-yl)72—(trans—2-
butenyloxy) -trans-decahydronaphthalene,
6- (6-butyloxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl) -
trans—-decahydronaphthalene,
6—(6—butyloxytetrahydronaphthaien—z—yl)-2;(2,2-
difluorocethenyl)-trans-decahydronaphthalene,
6—(6—pentyloxytetrahydronaphthalen—2;yl)-2-pentyloxy—trans—
decahydronaphthalene,
6-(6-pentyloxytetrahydronaphthalen—z—yl)-2-hexyloxy-trans—
decahydronaphthalene,_.
6—(6—pentyloxytetrahydronaphthalen—Z—yl)—2—viny1—trans—.

decahydronaphthalene,

6—(6—pentyloxytetrahydrpnaphthalen—Z-yl)42-(trans—l—propenyl)-

trans-decahydronaphthalene,
6—(6—pentyloxytetrahydronaphthalen-2—yl)-2—(3—butenyl)—trans—
decahydronaphthélene,
6-(6-pentylokytetrahydronaphthalen—Z—yl)-2—(trans—3-pentenyl)—
trans—-decahydronaphthalene, '

6- (6-pentyloxytetrahydronaphthalen-2-yl)-2-(2-propenyloxy) -
trans-decahydronaphthalene,
6—(6-pentyloxytetfahydronaphtha1en-2-yl)—2—(trans—2—

butenyloxy) -trans-decahydronaphthalene,
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6-(6-pentyloxytetrahydronaphthalen-Ziyl)—2-(2-fluoroetheny1)—
traps-decahydronaphtha1ene,

6- (6-pentyloxytetrahydronaphthalen-2-yl)-2-(2, 2-
difluoroethenyl)-trans-decahydronaphthalene,
6-(6-hexyloxytetrahydronaphthalen—Z—yl)-2-hexyloky-trans-
decahydronaphthalene[

6~ (6~-hexyloxytetrahydronaphthalen-2-yl)-2-vinyl-trans-
decahydronaphthalene,

6- (6-hexyloxytetrahydronaphthalen-2-yl)-2-(trans-1l-propenyl) -
trans—-decahydronaphthalene,

6- (6-hexyloxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-

decahydronaphthalene,

- 6-(6-hexyloxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl) -

trans-decahydronaphthalene,
6-(6-hexyloxytetrabydronéphthalen-Z—yl)—2—(2fpropenyloxy)-
trans-decahydronaphthalene,
6—(é—hexyloxytetrahydronaphthalen—2-yl)-2-(trans—2—
butenyloxy)—trans-decahydronaphthalene,

6- (6-hexyloxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl) -
trans—decahydronaphthaiene,
6-(G—hexyloxytetrahydronaphthalen—Z-yl)—2—(2,2—
difluoroethenyl)-trans4decahYdronaphthalene,

6- (6-vinyltetrahydronaphthalen-2-yl)-2-vinyl-trans-

. decahydronaphthalene,

6—- (6-vinyltetrahydronaphthalen-2-~yl)-2-(trans-l-propenyl) -
trans-decahydronaphthalene,

6- (6-vinyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-
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decahydronaphthalene,
6- (6-vinyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl) -
trans-decahydronaphthalene,
6—(6-vinyltetrahydronaphthalen-2—yl)—2-(2-propenyloxy)-trans—
decahydronaphthalene,
6— (6-vinyltetrahydronaphthalen-2-yl)-2- (trans-2-butenyloxy) -
trans—decahydronaphthalene, _
6- (6-vinyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl) -
trans-decahydronaphthalene, .
6—(6—vinyltetrahydronaphthalen-2—yl)-2—(2,2-difluoroethenyl)—
trans-decéhydronaphtha1ene,
6-[6- (trans-1-propenyl)-tetrahydronaphthalen-2-yl]~-2-(trans-1-
propenyl) -trans-decahydronaphthalene,
6-[6-(trans-l-propenyl)-tetrahydronaphthalen-2-yl]-2-(3-
butenyl)~-trans-decahydronaphthalene, |
6—[6—(trans—l-propenyl)-tetrahydronaphthalen-Z-yl]—2—(traﬁs—B—
pentenyl)-trans-decahydronaphthalene, | |
6-[6-(trans~-1-propenyl)-tetrahydronaphthalen-2-yl]-2-(2-
propenyloxy)-trans-decahydronaphthalene, .
6-[6~ (trans-1-propenyl) -tetrahydronaphthalen-2-yl]-2-(trans-2-

butenyloxy)-trans—-decahydronaphthalene,

6-[6- (trans-1-propenyl)-tetrahydronaphthalen-2-yl]-2-(2-

fluoroethenyl) -trans-decahydronaphthalene,
6-[6-(trans-l—propenyl)—tetrahydronaphthalén—z-yl]-2—(2,2—
difluoroethenyl)-trans-decahydronaphthalene,
6—[6-(3—butenyl)-tetrahydronaphthalen-Z-yl]-2-(3-butenyl)—.

trans-decahydronaphthalene,
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6-[6—(3-butenyl)—tetrahydfonaphthalen-z—yl]-2—(trans—3-

pentenyl)-trans~decahydronaphthalene,

6-[6- (3-butenyl) -tetrahydronaphthalen-2-yl]-2-(2-propenyloxy) -

trans-decahydronaphthalene,

6-[6-(3-butenyl) -tetrahydronaphthalen-2-yl]-2-(trans-2-
butenyloxy)-trans-decahydronaphthalene,
6-[6-(3-butenyl) -tetrahydronaphthalen-2-yl]-2-(2-
fluoroethenyl)—trans—decahydrqhaphthalene,

6-[6- (3-butenyl)-tetrahydronaphthalen-2-yl1}-2-(2,2~

difluoroethenyl)-trans-decahydronaphthalene,

6-[6-(trans-3-pentenyl)-tetrahydronaphthalen-2-yl]-2-(trans-3-

-pentenyl) -trans-decahydronaphthalene,

6-[6- (trans-3-pentenyl)-tetrahydronaphthalen-2-yl]-2-(2-

propenyloxy)-trans-decahydronaphthalene,

' 6—[6-(trans—3-pentenyl)—tetrahydronaphthalen—2—yl]—2—(trans—2—

butenyloxy)-trans-decahydronaphthalene,
6-[6—(trans—3-pentenyl)-tefrahydronaphthalen-z-yl]—2—(2—
fluoroethenyl)-trans-decahydronaphthalene,

6-[6- (trans-3-pentenyl)-tetrahydronaphthalen-2-yl]-2-(2,2-
difluoroethenyl)-trans-decahydronaphthalene,

6-[6- (2-propenyloxy)-tetrahydronaphthalen-2-yl]-2-(2-
propenyloxy)~-trans-decahydronaphthalene,
6-[6-(2-propenyloxy) -tetrahydronaphthalen-2-yl] -2~ (trans-2-
butenyloxy) -trans-decahydronaphthalene,
6-[6-(2-propenyloxy) -tetrahydronaphthalen-2-yl]-2-(2-
flﬁoroethenyl)—trans-decahydronaphthalene,

6-[6- (2-propenyloxy) -tetrahydronaphthalen-2-yl]-2-(2, 2-
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difluorcethenyl)-trans-decahydronaphthalene,
6-[6- (trans-2-butenyloxy) ~tetrahydronaphthalen-2-yl] -2~ (trans-
2-butenyloxy) -trans—decahydronaphthalene,
6-[6- (trans-2-butenyloxy) -tetrahydronaphthalen-2-yl1]-2~-(2-
fluoroethenyl) -trans-decahydronaphthalene,
6-[6- (trans-2-butenyloxy)-tetrahydronaphthalen-2-yl]-2-(2,2-

difluoroethenyl) -trans-decahydronaphthalene.

Example 32: Synthesis of 2-ethoxy-6-[3,5-difluoro-4-(3,4-

difluorophenyl)phenyl]-trans—decahydronaphthalene

S8 S 2SO

3) (HOCHp),, H'

{bd—i"» Qo —%‘:‘»-J Co-ge
" o '
SOl g6
F

(32-a) Synthesis of 2-(3,5—diflu6rophenyl)—trans—
3,4,4a,5,6,7,8,8a—octahydronaphthaiene—6—one ethyleneacetal

To a suspension.of 3 g of metal magnesium in 15 ml of
THF, a 95 ml THF solution of 23 g of 3,5-difluoro-1-
bromobenzene was added dropwisemto obtain a Grignard reagent.
A 60 ml THF solution of 21 g of trans-decahydronaphthalen-2, 6-
dione monoethyleneaéetal was added dropwise to the reagent
while cooling the solution to 10°C or lower. The temperature
was reduced to room temperature, and the mixture was stirred

for 1 hour. After a saturated aqueous solution of ammonium
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chloride was added, the organic phase was separated, rinsed
with a saturated saline solution, and dried on anhydrous
sodium sulfate, and the solvent was evaporated. The oily
substancé obtained was dissolved in 140 ml of toluenef 4 g of
p-toluenesulfonic acid monohydrate was added to the solution,
and the mixture was heated for 4 hours under fefluxing using
an apparatus equipped with a water separator until evaporation
of water stopped. Then, 4 g of p-toluenesulfonic acid .
monohydrate and 12 g of ethylene glycdl was further added, and
the mixture was furﬁhér heated for 4 hours under refluxing
until evaporation of water stopped. The solution was cooled

to room temperature. Water was added to the sclution, and the

organic phase was separated, rinsed with a saturated agueous

solution of_sodium hydrogencarbonate, water, and a saturated
saline solution, iq sequenée,'and dried on anhydrous sodium
sulfate. The solvent was evaporated to obtain 29 g of 2-(3,5-
difluorophenyl)-trans—3,4,4a,5,6,7,8,8a-6ctahydronaphthalene-

6-one ethyleneacetal as a pale yellow oily substance.

(32-b) Synthésis of 6—(3,5-difluorophenyl)-trans-decahydro—z—
naphthalenone ethyleneacetal

29 g of 2~(3,5-difluorophenyl)-trans-3,4,4a,5,6,7,8,8a~-
octahydronaphthalene-6-one ethyleneacetal, which was obtained
in (32-a), was dissolved in 150 ml of ethyl acetate. 6 g of |
carbon with 5% palladium was added to the solution, and |
hydrogenation was carried out for 6 hours at room temperature

in hydrogen under a pressure of 490 KPa. The catalyst was
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separated by filtration through celite. The solvent was
evaporated to obtain 22.g of 6-(3,5~-difluorophenyl)-trans-
decahydro-2-naphthalenone ethyleneacetal as a pale yellow oily

substance.

(32-c) Synthesis of 6-(3,5-difluorophenyl)-trans-decahydro-2-
naphthalenone

22 g of 6-(3,5-difluorophenyl)-trans-decahydro-2-
naphthalenone ethyleneacetal, which was obtained in (32-b),
was dissolved in 110 ml of toluene. 50 ml of formic acid was
added to the solution, and the mixture was stirred for 1 hour
at room temperature. Water was added to the mixture, and the
organic phase was separated and rinsed with water,'a saturated
aqueous solution of sodium hydrogencarbonate, and a saturated
saline solution, in sequence, and dried on anhydrous sodium
sulfate. The solvent was evaporated to obtain 13 g of pale

yellow solid 6-(3,5-difluorophenyl)-trans-decahydro-2-

-naphthalenone.

(32-d) Synthesis of 6-(3,5-difluorophenyl)-trans-
decahydronaphthalen-2-ol

13 g of 6-(3,5-difluorophenyl)-trans-decahydro-2-
naphthalenone, which was obtained in (32-c), was dissolved in
70 ml of methanol. While cooling the solution to 10°C or
lower, 2 g of sodium borohydride was added in small amounts to
the solution. The mixture was sfirred for 1 hour at room

temperature. Water was added to the solution, and extraction
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was carried out using ethyl acetate. The extracts were rinsed
with water and a saturated galine solution and dried on
anhydrous sodium sulfate, and the solvent was evaporated to
obtain 12 g of pale yellow solid 6-(3,5-difluorophenyl)-trans-

decahydronaphthalen-2-ol.

(32-e) Synthesis of 2-(3,5-difluorophenyl)-6-ethoxy-trans-
decahydronaphthalene

To a suspension of 4 g of 60% sodium hydride in 20 ml of
DMF, a 60 ml N,N-dimethylformamide (DMF) solution of 12 g of
6-(3,5-difluorophenyl) -trans-decahydronaphthalen~2-o0l, which
was obtained in (32;d), was added dropwise while the mixture
was cooled to 10°C or lower. The temperature was red&ced to
room temperature, and the mixture was stirred for 30 minutes.
Thereafter, a 20 ml DMF solution of 11 g of ethyl iodide was
added dropwise to the mixture while it is cooled to 10°C or
lower. After heating the mixture at 60°C for 8 hours while
stirring, water and ethyl acetate were added to the mixture.
The organic solution was separated, rinsed with water and a
saturated saline solution, and dried on anhydrous sodium
sulfate. Then, the solvent was evapofated, and the residue
was purified by silica gel column chromatography (hexane) and
recrystallized from ethanol to obtain 10 g of white solid 2-

(3,5-difluorophenyl)-6-ethoxy-trans-decahydronaphthalene

(32-f) Synthesis of 2~(3,5-difluoro-4-iodophenyl)-6-ethoxy-

trans-decahydronaphthalene
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To a 50 ml THF solution of 10 g of 2-(3,5-
difluorophenyl)-6-ethoxy-trans-decahydronaphthalene, which was
obtained in (32-e), the solution being cooled to -70°C, 22 ml
of 1.6 M hexane solution of butyl lithium was added dropwise
over a period of 5 minutes while maintaining the inner
temperature at -50°C or lower. A 40 ml THF solution of 8 g of
iodine was added dropwise to the mixture over a period of 10
minutes. After generation of heat stopped, the temperature
was raised to room temperature, and water and ethyl acetate
were added. The organic phase was separated, rinsed with an
agueous solution of sodium hydrogen sulfite, water, a
saturated aqueous solution of sodium hydrogencérbonate, water,
and a saturated saline solution, in sequence, and dried on
anhydrous sodium sulfate. The solvent was evaporated to
obtain 13 g of yellow solid 2-(3,5—difluoro—4-iodophenyl)-6—

ethoxy-trans-decahydronaphthalene.

(32-g) Synthesis of 2-ethoxy-6-[3,5-difluoro-4-(3,4-
difluorophenyl)phenyl]—trans—decahydronaphthalene

13 g of -(3,5-difluoro-4-iodophenyl)-6-ethoxy-trans-
decahydronaphthalene, which was obtained in (32-f), was
dissolved in 60 ml of toiuene. .1.3 g of
tetrakis (triphenylphosphine)palladium(0) and 30 ml of 2M
agqueous solution of sodium carbonate were added, and a 30 ml
ethanol solution of 8 g of 3,4-difluorophenylboronic acid was
further added dropwise over a period of 10 minutes. After

heating the mixture for 24 hours at 70°C while stirring, the
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mixture was cooled to room temperature, and water was added to
the mixture. After extraction.was carried out using toluene,
the organic phase was rinsed with a saline solution and dried

on anhydrous magnesium sulfate. After the solvent was

evaporated, the residue was purified by silica gel column

chromatography (hexane) and recrystallized from ethanol to
obtain 4 g white crystals of 2-ethoxy-6-{(3,5-difluoro-4-(3,4-
difluorophenyl)phenyl]-trans-decahydronaphthalene.

The following compounds were prepared in the same ﬁanner
as mentioned above:
2-vinyl-6-[4-(4-fluorophenyl)phenyl]-trans-
decahydronaphthalene,l |
2-(trans—1-propenyl)-6—[4—(4—fluorophenyl)phenyl]—tréﬁs—
decahydronaphthalene,
2-(3-butenyl) -6-[4~(4~-fluorophenyl)phenyl]-trans-
decahydronaphthalene,
2—(trans-3-penteny1)-6-[4—(4—fluor6phenyl)phenyl}-trans—
decahydronaphthalene, |
2-ethoxy-6-[4- (4-fluorophenyl)phenyl]-trans-
decahydronaphthalene, |
2—vinyl—6—[4-(4-trifluoromethoxyphenyl)phenyl]—trans—

decahydronaphthalene.

Example 33: Synthesis of 3-fluoro-4-cyanophenyl 4-(6-vinyl-

trans-decahydronaphthalen-2-yl)benzoate
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(33-a) Synthesis of 2-(4-bromophenyl)-trans-
3,4,4a,5,6,7,8,8a-octahydronaphthalene—6-one ethyleneacetal

In a manner similar to that in (1-a), reaction of 17 g of
decahydronaphthalen—?,6—dione monoethyleneacetal with a
Grignard reagent prepared from 4-bromo-l-iodobenzene,
dehydration, and re-acetalization were carried out to obtain
24 g of pale yellow solid 2-(4-bromophenyl)-trans-

3,4,4a,5,6,7,8,8a-octahydronaphthalene-6-one ethyleneacetal.

(33-b) Synthesis of 6-(4-bromophenyl)-trans-decahydro-2-
naphthalenone ethyleneacetal

In a manner similar to that in (1-b), catélytic
hydrogenation reduction of 24 g of 6-(4-bromophenyl)-trans-
1,2,3,4,7,8,9,10—octahydro—2-naphthalenone ethyleneacetal,
which was obtained in (33~-a), was carried out to obtain 21 g
of pale yellow soiid 6~ (4-bromophenyl) ~trans-decahydro-2-

naphthalenone ethyleneacetal.

(33-c) Synthesis of ' 6-(4-bromophenyl)-trans-decahydro-2-
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naphthalenoﬁe
Deacetalizaﬁion of 21 g.of 2-{4-bromophenyl)-trans-
3,4,4a,5,6,7,8,8a-o¢tahYdronaphthalene-6—one ethyleneacetal,
which was obtained in (33-b), was carried out to obtain 14 g
of pale yellow solid 6-(4-bromophenyl)~-trans-decahydro-2-

naphthalenone.

(33-d) Synthesis of 6-(4-bromophenyl)-trans-
decahydronaphthalene-2-carbaldehyde

A 70 ml THF solution-of 14_g of 6—(4-bromopheﬁyl)-trans—
decahydro-2-naphthalenone, which was obtained in (33-c), was
added dropwise to a Wittig reagent prepared from 19 g of
methoxymethyltriphenylphoéphonium chloride and 7 g of
potassium t-butoxide in.130 ml of THF, while the mixture was
cooled to 10°C or lower. The temperature was reduced to room
temperature. After the mixture was stirred for 4 hours, water
and hexane were added. The organic phase was separated and
rinsed with water, and the solvent was evaporated. The pale
vyellow solid substance obtained was dissolved in 95 ml of THF.
80 ml of 10% hydrochloric acid was added, and the mixture was
heated for 3 hours under refluxing. The temperature was
reduced to room temperature, and the organic phase was
separated. The agueous phase was extracted with ethyl
acetate. Organic phases were combiﬁed, rinsed with a
saturated aqueous solution of sodium hydrogencarbonate, water,

and a saturated saline solution, in sequence, and the solvent

‘was evaporated. The pale yellow solid substance was dissolved
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in 90 ml of methanol. While the solution .was cooled to 10°C
or lower, 10 ml of 10% aqueous solution of sodium hfdréxide
was added to the solution. After stirring for 2 hours, the
temperature was reduced to room temperature, and the solvent
was evaporated. The pale yellow solid substance obtained was
rinsed with water and recrystallized from a hexane solution to
obtain 11 g of pale yellow solid 6—(4-bfomophenyl)-trans—

decahydronaphthalene-2-carbaldehyde.

(33-e) Synthesis of 2-(4-bromophenyl)-6-vinyl-trans-
decahydronaphthalene

A 60 ml THF solution of 11 g of 6-(4-bromophenyl)-trans-
decahydronaphthalene-2—carbaldéhyde, which was obtained in
(33-d), was,added dropwise to a Wittig reagent prepared from
14 g of methyltriphenylphosphonium bromide and 5 g of
potassium t-butoxide in 90 ml of THF, while the mixture was
cooled to 10°C or lower. The temperature was reduced to room
temperature. After the mixture was stifred for 3 hours, water
and hexane were added. The organic phase was separated and
rinsed with water, and the solvent was evaporated. The
residue was purified by silica gel column chromatography
(hexane) and recrystéllized from ethanol to obtain 9 g of
white solid 2-(4-bromophenyl)-6-vinyl-trans-

decahydronaphthalene.

(33-f) Synthesis of 4-(6-vinyl-trans-decahydronaphthalen-2-

yl)benzoic acid
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To a suspension of 1 g of metal magnesium in 5 ml of THF,
a 40 ml THF solution of 9 g of 2-(4-bromophenyl)-6-vinyl-
trans—decahydronaphthalene was added dropwise to obtain a
Grignard reagent. Carbon dioxide was.injected into the
reagent until saturation while cooling the solution to 10°C or
lower. After the mixture was stirred for 1 hour at room
temperature; 10% hydrochloric acid was added. Then, the
organic phase was separated, rinsed with é saturated saline
solution, and dried on anhydrous magnesium sulfate. The
solvent was evaporated to obtain 8 g of milky-white solid 4-

(6-vinyl-trans—-decahydronaphthalen-2-yl)benzoic acid.

(33;g) Synthesis of 3-fluoro-4-cyanophenyl 4—(6—vin;l-trans~
decahydronaphthalen-2-yl)benzoate

8 g of 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoic
acid, which was obtained in (33-f), was dissolved in 40 ml of
dichloromethane. 8 g of thionyl chloride, 0.1 ml of pyridine,
and 2 ml of DMF were added to the solution, and the mixture
was heated for 1 hour under refluxing. After excessive
thionyl chloride and solvent were evaporated, 40 ml of
dichloromethane was added, then 4 g of 3-fluoro-4-cyanophenol
and 4 g of pyridine were added, and the mixture was stirred
for 8 hours at room temperature. 10% hydrochloric acid was
added, and the organic phase was separated and rinsed with a
saturated aqueous solution of sodium hydrogencarbonate and a
saturated saline solution, in sequence, and dried on anhydrous

sodium sulfate. After the solvent was evaporated, the residue
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was purified by silica gel chromatography (hexane/ethyl
acetate), and recrystallized from ethanol to obtain 5 g white
crystals of 3-fluoro-4-cyanophenyl 4-(6-vinyl-trans-
decéhydronaphtﬁalen-z-yl)benzoate.
The following compounds were prepared in the same manner

as mentioned above:

. 4-fluorophenyl 4-(6-vinyl-trans-decahydronaphthalen-2-

yl)benzoate,

"4-fluorophenyl 4-[6-(trans-l-propenyl)-trans-

decahydronaphthalen-2-yl]lbenzoate.

Example 34: Synthesis of 2-(3-butenyl)-6-[4-(4- "

methylphenylethynyl)phenyl] -trans-decahydronaphthalene

r‘<:<\:>_©_ 1) Ph3P=CHOCHa Q Ph3P=CH2
M ’

3) PhyP=CHOCH,
4) Hel

O O—=0

(34-a) Synthesis of 2-(4-bromophenyl)-6-(3-oxopropyl)-trans-
decahydronaphthalene

Reaction of 10 g of 6-(4-bromophenyl)-trans-
decahydronaphthalene-2-carbaldehyde with a Wittig reagent and
hydrolyzation with acid were carried out to obtain 7 g pale
yellow crystals of 2-(4-bromophenyl)-6-(3-oxopropyl)-trans-

decahydronaphfhalene.

(34-b) Synthesis of 2-(4-bromophenyl)-6-(3-butenyl)-trans-
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decahydronaphthalene
In a manner similar to that in (2-e), reaction of 7 g of
2—(4—bromophenyl)-6-(3—oxopropyl)—trans-decahydronaphthalene
was carried out to obtain 6 g white crystals of 2-(4-

bromophenyl) -6- (3-butenyl) -trans-decahydronaphthalene.

(34-c) Synthesis of 2-(3-butenyl)-6-[4-(4-
methylphenylethynyl)phenyl]-trans-decahydronaphthalene

6 g of 2—(4—bromophenyl)—6-(3—butenyl)—trans—
decahydronaphthaléne; which was obtained in (34-b), was
dissolved in 30 ml of DMF. 0.8 g of
tetrakis(triphenylphosphiﬁe)palladium(O), 0.6 g of copper
iodide (I), and 2 g of (4-methyl)phenylacetylene weré-added to
the mixture. After heating the mixture for 2 hours at 50°C
while stirring, the mixture was cooled to room temperature,
and 10% hydrochloric acid was added to the mixture. Afte;
extraction was carried out using toluéne, the organic phase
was rinsed with a saline solution and dried on anhydrous |
mégnesium sulfate. After the solvent was evaporated, the
residue was purified by silica gel column chromatography
(hexane) and recrystallized from ethanol to-obtéin 4 g white
crystals of 2-(3-butenyl)-6-[4-(4-methylphenylethynyl)phenyl]-
trans-decahydronaphthalene.

The following compounds were prepared in the same manner
as mentioned above: | h
2-vinyl-6-[4-(4-fluorophenylethynyl)phenyl]-trans-

decahydronaphthalene,
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2- (trans-1l-propenyl)-6-[4-(4~-fluorophenylethynyl)phenyl]-
trans-decahydronaphthalene, |
2-(3-butenyl)-6-[4-(4-fluorophenylethynyl)phenyl]-trans-
decahydronaphthalene,
2-(trans-3-pentenyl)-6-[4- (4-fluorophenylethynyl)phenyl}-
trans-decahydronaphthalene,
2-ethoxy-6-[4-(4-fluorophenylethynyl)phenyl]~trans-
decahydronaphthalene,
2- (trans-1-propenyl) -6 [2, 3-difluoro-4- (2, 3-difluoro-4-
methoxyphenyl)phenyl] -trans-decahydronaphthalene,
2-ethoxy-6-{2,3-difluoro-4-[2, 3-difluoro-4-(trans-2-

butenyloky)phenylethynyl]phenyl]—trans-decahydronaphthalene.

Example 35: Synthesis of 6-(4-ethoxy-trans-cyclohexyl)-2-

(3,4,5-trifluorophenyl) -trans—-decahydronaphthalene

(35-a) Synthesis of 4—[2—(3,4,5-trifluorophenyl)—trans—
3,4,4a,5,6,7,8,8a-octahydronaphthalen-6-yl]cyclohexanone
ethyleneacetal

In a manner similar to that in (l1-a), reaction of 15 g of
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4- (6-oxo-trans~octahydronaphthalen-2-yl)cyclohexanone
monoethyleneacetal with a Grignard reagent prepared from
3,4,5-trifluoro-l-bromobenzene, dehydration, and te—
acetalization were carried out to obtain 18 g of pale yellow
solid 4-[2-(3,4,5~-trifluorophenyl)-trans-3,4,4a,5,6,7,8,8a-

octahydronaphthalen—6—yl]cyclohexanone ethyleneacetal.

(35-b) Synthesis of 4-[{6-(3,4,5-trifluorophenyl)-trans-
decahydronaphthalen-2-yl]cyclohexanone monoethyleneaceta

In a manner similar to that in (1-b), catalytic
hydrogenation reduction of lé g of 4-[2-(3,4,5-
trifluorophehyl)—trans-3,4,4a,5,6,7,8,8a—octahydronaphthalen—
6-yl]cyclohexanone ethyleneacetal, which was obtaine& in (35~
a), was carried out to obtain 16 g of pale yellow solid 4-[6-
(3,4,5-trifluoroph¢ny1)—traps—decahydronaphthalen—2-

yl]lcyclohexanone monoethyleneacetal.

(35-c) Synthesis of 4—[6—(3,4,5—tfifluorophenyl)ftrans¥
decahydronaphthalen-2-yl]cyclohexanone

Deacetalization of 16 g of 4-[6-(3,4,5-trifluorophenyl) -
trans-decéhydronaphthalen-2—yl]cyclohexanone
monoethyleneacetal, which was obtained in (35-b), was carried
out to obtain 11 g of pale yellow solid 4-[6-(3,4,5-

trifluorophenyl)-trans—-decahydronaphthalen-2-yl]cyclohexanone.

(4-d) Synthesis of 2~ (4-hydroxy-trans-cyclohexyl)-6-(3,4,5-

trifluorophenyl)-trans—-decahydronaphthalene
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Reduction of 11 g of 4-[6-(3,4,5~-trifluorophenyl)-trans-
decahydronaphthalen-2-yl]cyclohexanone, which was obtained in
(35-c), was carried out to obtain 7 g of pale yellow solid 2-
(4-hydroxy-trans-cyclohexyl)~-6-(3,4,5-trifluorophenyl)-trans-

decahydronaphthalene.

(35-e) Synthesis of 6-(4-ethoxy-trans-cyclohexyl)-2-(3,4,5-
trifluorophenyl)—trans—decahydronaphthalene

Etherification of 7 g of 2-(4-hydroxy-trans-cyclohexyl)-
6—(3,4,5—trifluorophenyl)-trans—depahyd:onaphthalene, which
was obtained in (35-d), was carried out to obtain 3 g of white
solid 6-(4-ethoxy-trans-cyclohexyl)-2-(3,4,5-trifluorophenyl) -
trans-decahydronaphthalene.

The foilowing compounds were prepared in the same manner
as mentioned above:
6—(4;ethoxy—trans—cyclohexyl)-2—(4-fluoro§henyl)-trans—
decahydronaphthalene,
6—(4—ethoxy—trans—cyclohexyl)-2-(4—trifluoromethoxyphenyl)—

trans-decahydronaphthalene.

Example 36: Synthesis of 3,5-difluoro-4-cyanophenyl trans-4-
(6-propyl-trans-decahydronaphthalen-2-

yl)cyclohexanecarboxylate
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(36-a) Synthesis of trans-4-(6-propyl-trans-
decahydronaphthélen—z—yl)cyclohexaneéarbaldehyde

Reaction of 10 g of 4-(6-propyl-trans-
decahydronaphthalen-2-yl) cyclohexanone with a Wittig réaéent

was carried out to obtain 8 g pale yellow crystals of trans-4-

(6-propyl-trans-decahydronaphthalen-2-

yl) cyclohexanecarbaldehyde.

(36-b) Synthesis of trans—4—(6—prbpyl-trans—
decahydronaphthalen-2-yl)cyclohexanecarboxylic acid

8 g of trans—4—(6—propyl—trans—decahydrohaphthalen—2-
yl)cyclohexanecarbaldehyde, which was obtained in (36-a), was
added dropwise to a 30 ml aqueous solution of 8 g of
concentrated sulfuric acid and 3 g of potassium permanganate
while the mixture was cooled to 10°C or lower. After stirring
the mixture for 30 minutes at room temperature, water and
ethyl acetate were added. The organic phase was separated and
rinsed with water, a saturated aqueous solution of sodium
hydrogencarbonate, water, and a saturated saline solﬁtion, in
sequence. After the organic phase was dried on anhydrous
sodium sulfate, the solvent was evaporated. The residue was

recrystallized from a hexane solution to obtain 3 g white
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solid trans-4-(6-propyl-trans—-decahydronaphthalen-2-

yl)cyclohexanecarboxylic acid.

(36-c) Synthesié of 4-cyano-3,5-difluorophenyl trans-4-(6-
propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarboxylate
Esterification reaction of 3 g of trans-4-(6-propyl-
trans—decahydrénaphthalen-2-yl)cyclohexanecarboxylic acid,
which was optained in (36-b), with 3,5-difluoro-4-cyanophenol
was carried out to obta;n 2 g white crystals of 4—cyano—§,5—
difluorophenyl trans-4-(6-propyl-trans-decahydronaphthalen-2-
yl)cyclohexanecarboxylate.
The following compounds were prepared in the same manner
as mentioned above:
4-fluorophenyl 6-(trans-4-methylcyclohexyl)-trans-
decahydronaphthalenecarboxylate,
4~fluorophenyl 6-(trans-4-ethylcyclohexyl)-trans-
deéahydronaphthalenecarboxylate,
3,5-difluoro-4-(trans-2-butenyloxy)phenyl tran;—4-[6-(trans-3—
pentenyl)-trans-decahydronaphthalen-2-

yl]cyclohexanecarboxylate.

Example 37: Synthesis of 6-(trans-4-propylcyclohexyl)-2-(1,2-

difluoronaphthalen-6-yl)-trans-decahydronaphthalene
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(37-a) Synthesis of 6-(1,2-difluoronaphthalen-6-yl)-2-(trans-
4-propylcyclohexyl)-trans-3,4,4a,5,6,7,8,8a-
octahydronaphthalene

In a manner similar to that in (l1-a), reaction of 7 g of
6- (trans-4-propylcyclohexyl)-trans-decahydronaphthalene with a
Grignard reagent prepared frpm 1,2-difluoro-6-bromonaphthalene
and dehydration were carried out to obtain 9 g of pale yellow
solid 6-(1,2-difluoronaphthalen-6-yl)-2-(trans-4-
propylcyclohexyl)—tfans—3,4,4a,5,6,7,8,8a—

octahydronaphthaleﬁe.

(37-b) Synthesis of 6-(trans-4-propylcyclohexyl)-2-(1,2-
difluoronaphthalen-6-yl)-decahydronaphthalene

In a manner similar to that in (1-b), catalytic
hydrogenation reduction of 9 g of 6~(1,2-difluoronaphthalen-6-
yl)-2-(trans-4-propylcyclohexyl)-trans-3,4,4a,5,6,7,8,8a-
octahydronaphthalene, which was obtained in (37-a), was
carried out to.obtain a 7 g cis/trans mixture of pale yellow
solid 6—(tréns-4—propylcyclohexyl)-2—(1,24difluofonaphthalen—

6-yl) -decahydronaphthalene.
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(37-c) Isomerization of 6-(trans-4-propylcyclohexyl)-2-(1,2-
difluoronaphthalen-6-yl)-~decahydronaphthalene

7g cis/trans mixture of 6-(trans-4-propylcyclohexyl)-2-
(1,2-difluoronaphthalen-6-yl)-decahydronaphthalene, which was
obtained in (37-b), was dissolved in 40 ml of DMF. While the
solution was cooled to 0°C, 2 g of potassium t-butoxide was
added to the solution, and the mixture was stirred for 2
hours. After water and hexane were added to the mixture, the
organic phase was separated and rinsed with water and a
saturated saiine solution, in sequence, and dried on anhydrous
magnesium sulfate. Then, the solvent was evaporated. The
residue was purified by silica gel column chromatography
(hexane) and recrystallized frém ethanol to obtain 3 g of
white solid 6-(trans-4-propylcyclohexyl)-2-(1,2~-
difluoronaphthalen-G-yl)-decahydronaphthalene.

The following compounds were prepared in the same manner
as mentioned above: |
6~ (trans~-4-methylcyclohexyl)-2-(2-fluoronaphthalen-6-yl) -
trans—decahydronaphthalene,
6—(trans—4-ethylcyclohexyi)-2—(2—f1uoronaphthalen-6—yl)—trans—.
decahydronaphthalene, _ -
6—(trans—4—propyicyclohexyl)-2-(Z—fluoronaphthalen-G—yl)-

trans-decahydronaphthalene.

Example 38: Preparation of Liquid Crystal Composition (1)

The versatile host liquid crystal (H-A):
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. (H-A)

was prepared. This host liquid crystal (H-A) exhibits a

nematic phase at 116.7°C or less, and its melting point is
11°C. The physical property values at 20°C of the threshold

voltage (Vth) of a TN cell (cell thickness: G'um) prepared
using this composition were as shown below.

Threshold voltage (Vth): 2.14 V

Dielectric anisotropy (Aﬁ): 4.8
Birefringence (An): .0.090
Next, when a liquid cryétal composition (H-1) was
prepared comprised of 80% of this host liquid crystal (H-A)
and 20% of compound (I-3):
F
n-Cs
F (1-3)
F
of the present invention obtained in Exaﬁple 1, the upper
limit temperature of the nematic phaSe was 88.7°C, which was
slightly lower than that of the host liquid crystal (H-A).
This composition was not observed to exhibit crystal
precipitation or phase separation even when allowed to stand

for 1 month or more at 0°C, indicating that compound (I-3) of

the present invention has excellent co-solubility with



10

15

20

25

345

versatile liquid crystal. Next, when its melting point was

measured by cooling to -60°C and crystallizing, it was

determined to be +13°C, which is roughly equal to that of the
host liquid érystal (H-A) . Next, when a liquid crystal device
was prepared in the same manner using this composition and its
physical property values were measured, the following results
were obtained.

Ty-1: 88.7°C

Te-y: 13°C

Threshold voltage (Vth): 1.69 V

Dielectric anisotropy (Ag): 5.7

Response time (tr = td): 31.0 msec

Birefringence (An): 0.680

Thus, by adding 20% of the compound of (I-3) of the
present invention to host liquid crystal (H-A), its threshold
voltage (Vth) was:able to be lowered 0.45 V while suppréssing
the drop in nematic phase upper limit temperature (Ty-1) to
28°C. Mpreover, the increase in its resbonse time was able to
be held to less than 6 msec. In addition, the melting point
determiﬁed by cooling and crystallizing was 13°C, which was
only slightly different from that of the host liquid crystal
(H-A), indicating that (I-3) dissolves easily in the host
liquid crystal. In addition, the nematic phase uﬁper limit

temperature of (I-3) alone as extrapolated from the nematic

phase upper limit temperature (Tyx-z;) of (H-1) was -23°C.
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Next, although the voltage holding rates of this element
at room temperature and 80°C were measured, both were

extremely favorable, indicating that this element can be

adequately used for active matrix driving.

(Comparative Example 1)

Comparative liquid crystal composition (HR-1) was
prepared comprised of 20% of cyclohexylbenzene derivative
(R-1):

F
nAcan—O—@-F R-1)
F
used in place of (I-3) in Example 1, and 80% of host liquid
crystal (H-A). The nematic phase upper limit temperature
(Tn-1) of'this composition decreased considerably t§ 70°C. The
nematic'phase upper limit temperature of (R-1) alone as
extrapolated from this was -100°C or below. Thus, liquid
crystallinity is considerably lower than (I-3).
| The physical prdperty values of this composition along
with the photoeléétric property values of an element prepared
in the same manner are as shown below.

Threshold voltage (Vth): 1.58 V
Dielectric anisotropy (Aé): 5.6
Response time (vr = tdi: 30.0 msec
Birefringence (An): 0.080

Thus, in comparison with (H-1), which is a composition
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containing the compound of (I-3) pertaining to the present

invention, not only is the nematic phase upper limit

‘temperature (Ty-1) nearly 20°C lower, but the threshold voltage

(Vth) is only decreased by about 0.1 V, and response time is

essentially unchanged.

Example 39: Preparation of Liquid Crystal Composition (2)
Liquid crystal composition (H-2) was prepared compriséd
of 20 wt% of (I-18) in Table 3, which is a compound of the

present invention:

and 80 wt% of host liquid crystal (H-A). The physical
property values of (H-2) and the photoelectric characteristic
values of a liquid crystal device prepared in the same manner

using (H-2) were as shown below.

Ty-1: 122.8°C

Te-n: 2°C

Threshold voltage (Vth): 1.97 Vv

Dielectric anisotropy (Ae): 4.8

Response time (tr = td): 41.3 msec

Birefringence (An): 0.088

Thus, by adding 20% of (I—lé), the nematic phase upper
limit temperature (Ty-;) was increased 6.1°C, melting point

(Tc-y) was lowered 9°C, and nematic phase temperature range was
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increased 15.1°C. Moreover, threshold voltage (Vth) was also
able to be decreased 0.17 V. 1In addition, although this (H-2)
was allowed to stand for 2 hours at -20°C, crystal
precipitation or phase separation was not observed.
Next, although the voltage holding rates of this element
at room temperature and 80°C were measured, both were

extremely favorable, indicating that this element can be

adequately used for active matrix driving.

(Comparative Example 2)
A,comparative'liquid crystal composition (HR-2) was
prepared comprised of 20 wt% of phenylbicyclohexane derivative

(R-2):

F
.

which, although having a similar structure to (I-18), the
trans-decahydronaphthalene group is substituted with a
cyclohexane-4,4'~diyl group, and 80 wt% of host liquid crystal
(H-A) . The physical property values of this composition along
with the photoelectric characteristic values of an element
prepared in the same manner are as shown below.

Ty-r: 111.0°C

Te-n: +25°C

Threshold voltage (Vth): 2.00 V

Dielectric anisotropy (As): 5.9
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Response time (tr = td): 37.8 msec

Birefringence (An): 0ﬁ087

Thus, in comparison with the case of (H-2), the nematic
phase upper limit temperature (Tn-1) dropped by nearly'11.8°C,
and the threshold voltage (Vth) conversely became 0.03 V
higher than (H-2) pertaining to the present invention.

Moreover, melting point also rose 13°C higher than the

host liquid crystal, indicating that the solubility of the
compound of (R-2) relative to the hoét liquid crystal is not
that good.

As has been described above, it was determined that the

compound of (I-18) of the present invention has effects that

'~ are superior to those of compounds of the prior art in terms

of preparing a liquid crystal composition that has a wide

temperature range, low threshold voltage and allows high-speed

response.

Example 40: Preparation of Liguid Crystal Composition (3)

Versatile n type host liquid crystal (H-B):
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nQ,H,—O—coz—@—ocsz 16.7%
n-Cer—O—COz—@—O-n-C4H9 16.7%
n-c‘a-cg-—<:>—coz-<(:)>-oc:|-|3 16.7%
n-C4Hg—<:>—COz—©>—002H5 16.7% (H_é)
n-C5H1,—<:>—COOCH3 16.7%
ncsnﬁ—O—coz—@—ocsz '16.7%

was prepared. This (H-B) exhibits a nematic phase at 72.5°C or
less, and its melting point is 17°C. The physical property
values of this composition were as shown below.

Dielectric anisotropy (Ae): -1.3

Birefringence (An): 0.085

A liquid crystal composition (H-3) was prepared comprised

of 80% of host liquid crystal (H-B) and 20% of compound (I-9):

:

obtained in Example 10. Its physical property values and
photoelectric characteristic values measured with a liquid
crystal device prepared in the same manner were as shown

below.
Nématic phase upper limit temperature (Ty-1): 76.5°C

Dielectric anisotropy (As): 3.2
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Threshold voltage (Vth): 2.30 V

Response time (t): 40.0 msec

Birefringence (An): 0.085

Thus, although the threshold voltage (Vth) is a little
higher as compared with (H-B), the nematic phase upper limit
temperature is more than 10°C higher, and response is also
improved, although only slightly. In addition, although this
(H-3) was allowed.to stand for 2 weeks at -20°C, liquid

crystal precipitation or phase separation was not observed.

(Comparative Example 3)
Nematic liquid crystal composition (H-R3) was prepared by

adding 20% of 3-fluoro-4-cyanobenzene derivative (R-3):

F

having a structure in place of (I-9) in Example 40 in which
the trans-decahydronaphthalene group is substituted with a
cyclohexylene group, to (H-B). The physical property values
of this composition along with the photoelectric
characteristic values of an element prepared in the same

manner are as shown below.
Nematic phase upper limit temperature (Ty-1): 58.5°C
Dielectric anisotropy (Ae): 3.6

Threshold voltage (Vth): 2.2 V

Response time (r): 36.0 msec
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Birefringence (An): 0.084

It can be seen that As of (H-R3) has increased and Vth
has been decreased more effectively. 1In éddition, the
response is also faster than (H-B). However, Ty-1 has
decreased by nearly 20°C as compared with (H-3). Thus, it can
be seen that it is difficult to prepare a liquid crystal
compositién having both low voltage driving and a wide

temperature range with a phenylcyclohexane derivative like

(R-3).

Example 41: Preparation of Liquid Crystal'Composition (4)
Liquid crystal composition (H-4) was prepared comprised
of 80 wt% of (H-A) and 20 wt% of compound (I-23) of the

present invention obtained in Example 22:

n-C3H

The Ty-1 of this composition was 116.4°C. Although this (H-4)
was allowed to stand for 4 weeks at -20°C, crystal

precipitation or phase separation was not observed. 1In

addition, when this composition was crystallized by allowing

to stand after cooling to -60°C followed by measurement of

Tc-n, it was found to be -3°C, indicating that it can be made
to be significantly lower than (H-A), and that (I-23)
dissolves easily in the host liquid crystal.

Next, (H-4) was filled into a TN cell having a cell
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thickness of 6.0 um to prepare a liquid crystal device.
Measurement of its photoelectric characteristics at 20°C

yielded the values indicated below.

Threshold voltage (Vth): 2.31 V

Response time (t): 27.4 msec

Sharpness (y): 1.29

Dielectric anisotropy (Aeg): 3.2

Biréfringence (An): 0.081

The value of An was able to be lowered while holding the
decrease in Ty-r to 4°C by adding 20 wt% of (I-23). 1In
addition, there are hardly any changes in Vth and ¥y, and the

increase in t was able to be held to roughly 5 msec.
In addition, although the voltage holding rates of this
element at room temperature and 80°C were measured, both were

extremely favorable, indicating that this element can be

adequately used for active matrix driving.

(Comparative Example 4)
Nematic liquid crystal composition (H-R4) was prepared by

adding the same amount (20 wt%) of compound (R-4):

in place of (I-23) in Example 41, which although having a
similar structure, has a trans-1,4-cyclohexylene group. for the

ring structure that composes the core, to (H-A). A liquid
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crystal device was prepared in the same manner, and the
photoelectric characteristic values of this composition were
as shown below.

Nematic-phase upper limit temperature (Ty.z): 102.8°C

Melting point (T¢-y): —--

Threshold voltage (Vth): 2.29 V

Response time (r): 22.4 msec

Sharpness (y): 1.21

Dielectric anisotropy (Ae): 3.6

Birefringence (An): 0.089

(H-R4) has a lower value of Ty-1 than (H-4) and a narrower

nematic phase temperature range. The An of (H-R4) is’ larger

than (H-4), Ae, Vth and y are essentially no different from

(H-4), and response is better than (H-4).

Example 42: Preparation of Liquid Crystal Composition (5)

Liquid crystal composition (M) was prepared composed of
the components listed below.

4 wt% of 4-ethoxy-1l-(trans-4-propylcyclohexyl)benzene

3 wt$ of trans-4-pentylcyclohexylcarboxylate-4-
methylphenyl

3 wt$ of trans-4-propylcyclohexanecarboxylate-4-
ethoxyphenyl

3 wt% of trans-4-(4-methylphenyl)-trans-4'-
vinylbicyclohexane |

3 wt% of trans-4-butyl-trans-4'-propylbicyclohexane
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4 wt%
3 wt%
4 wt%
3 wtd
3 wt$%

4 wt$

355
of trans-4-pentyl-trans-4'-vinylbicyclohexane
of 4,4-bis(3-butenyl)bicyclohexane
of 1-(4-propylphenyl) -2- (4-methylphenyl) ethine
of 1-(4-ethoxyphenyl)~-2-(4-pentylphenyl)ethine
of 1,2-bis[4-(3-butenyl)phenyl]lethine

of 1-(4-ethylphenyl)ethynyl-4-(trans-4-

propylcyclohexyl)benzene

3 wt%
3 wt$

4 wt$

of 4—(trans-pentylcyclohexyl)—4'-ethylbiphenyl
of 4-(trans-4-propylcyclohexyl)-1-cyanobenzene

of 4-[trans-4-(trans-l-propenyl)cyclohexyl]-1-

cyanobenzene

3 wtd
3 wtd
4 wt%
3 wtg

3 wt%

of 4—[trans—4-(3—butenyl)cyclohexyl]—1—cyanobenzene
of 4-pentyl-4-cyanobiphenyl

of 2-(4-cyanophenyl)-5-pentylpyrimidine

of 4-ethylbenzoate-4-cyanophenyl

of trans44—pentylcyclohexanecarboxylate—3,4—

difluorphenyl

4 wt$

3 wt$

cyanophenyl

3 wt$

of 4—butylbenzoate—3—fluoro-4—cyanophenyl

of 4—(trans—3—penten—1-yl)benzoate-3,5—difluoro—4—

of trans-4-(3-fluoro-4-cyanophenyl)-trans-4'-(3-

methoxypropyl)bicyclohexane

3 wt%

of trans-4-(3,4-difluorophenyl)-trans-4'—

ethylbicyclohexane

4 wt% of trans-4-(3,4-difluorophenyl)~-trans-4"'-

vinylbicyclohexane

4 wt%

of trans-4-(3,4,5-trifluorophenyl)-trans-4"'-
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propylbicyclohexane

3 wt% of trans-4-([2-(3,4,5-trifluorophenyl)ethyl]-trans-
4-propylbicyclohexane

3 wt% of 4-(trans-4-propylcyclohexyl)—4'—cyanobipheny1_

4 wt% of 4-(trans-4-propyl§yclohexyl)benzoate-3-f1uoro-4-
cyanophenyl_

3 wt% of 4-(trans-4-propylcyclohexyl)-3,4,5-
trifluorobiphenyl

3 wt% of 1—(3,4,5-trif1uorophenyl)ethynyl—4—(trans—4—
propylcyclohexyl)benzene

The Ty-1 of this (M) was 75.0°C, and An was 0.142. Liquid

crystal composition (M-I) was prepared comprised of 3% of

(I-10):

n-CsH
’ CN (I-10)

F
obtained in Example 9, 3% of (I-9):

n-CaH
CN  (1-9)

{

obtained in Example 10, and 4% of (I-3):
F

n-CaH _

F (-3)

F
obtained in Example 1. The Ty-; of this (M-I) was 70.4°C, and

An was 0.136.
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Industrial Applicability

The novel decahydronaphthalene derivative.of the present
invention can be produced industrially extremely easily as
shown in the examples, and by adding a small amount to a base
liquid crystal, it is possible to have effects that expand the
nematic phase temperature range, thereby improving its various
characteristics as a nematic liquid crystal. Moreover, the
novel.decahydronaphthalene derivative of the present invention
also has superior co-solubility with base liquid crystals
generally used at present. Thus, it is suitable for various
types of liquid crystal devices requiring a wide operating
temperature range, and is extremely useful as a liquid crystal

material.
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CLAIMS

A composition represented by general formula (I):

@bew

(wherein, R and Z may be substituted with a halogen and
represent alkyl groups or alkoxy groups having 1-16 carbon
atoms, alkenyl groups having 2-16 carbon atoms, alkenyloxy
groups having 3-16 carbon atoms, alkyl groupslhaving 1-12
carbon atoms substituted with an alkoxy group having 1-10
carbon atoms, hydrogen atoms, fluorine atoms, chlorine atoms,
trifluoromethoxy groups, difluoromethoxy groups,
trifluoromethyl groups, 3,3,3-trifluoroethoxy groups, cyano
groups, cyanato groups, hydroxy groups or carboxy groups, m
and n may be the same or different and respectively and
independently represent an integer of 0-2, m;nS3, L and M may
be the same or different and respectively and independently
represent -CH,CH,-, -CH(Cﬁg)CHz—, -CH,CH(CH3) -, -CH20-, -OCH;3-,
-CF;0-, -OCF.-, -CO0O-, -0CO-, -CH=CH-, -CF=CF-, -C=C-,

-0 (CHz) 3-, -(CHﬂ3O-; -(CH2) 4~ or a single bond, rings A and B

when present may be the same or different and respectively and

'independently represent a trans-1,4-cyclohexylene group in

which one CH; group or more than one non-adjacent CH, groups in
the group may be replaced by -0- or -S-, a 1,4-phenylene group
in which one CH; group or more ﬁhan one non-adjacent CH; groups
in the group may be replaced by -N=, a 1,4-cyclohexenylene

group, 1,4-bicyclo(2,2,2)octylene group, piperidine-1,4-diyl
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group, naphthalene-2,6-diyl group, trans-decahydronaphthalene-
trans-2, 6-diyl group or 1,2,3,4-tetrahydronaphthalene-2,6-diyl

group, and although theée may be substituted with a cyano

group or halogen, in the case m or n represents 2, at least

5 one of the two L or M present represents a single bond;

provided that the following cases are excluded:

i. case in which m and n represent 0, R represents a non-
substituted alkyl group, and Z represents a non-substituted

alkyl group or cyano group;

10 ii. case in which either m or n represents 1, the other of m
or n represents 0, ring A or ring B when present represents a
1,4-cyclohexylene group, L or M.when present represents a
single bond, R or Z bonded to a decahydronaphthalene ring
represents a non-substituted alkyl group, and R or Z bonded to

15 a 1,4-cyclohexylene group represents a non-substituted alkyl
group, alkoxy group or alkenyloxy group;

iii. case in which either m or n represents 1, the other m or
n represents 0, ring A or ring B when present represents a
1l,4-cyclohexylene group, L when present fepresents -0CO0- or M

20 when present represents -C00-, R ér Z bonded to a
decahydronaphthalene ring represents a non-substituted alkyl
group, and R or Z bonded to a 1,4-cyclohexylene group
represents a non-substituted alkyl group or cyano group;

iv. case in which either m or n represents 1, the other m or

25 n represents 0, ring A or ring B when present represents a
non-substituted 1,4-phenylene group, L when present represents

-0CO- or M when present represents -CO0-, L or M when present
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represents a single bond, R or Z bonded to a

decahydronaphthalene ring represents an alkyl group, and R or

Z bonded to a 1,4-phenylene group rebresents a non-substituted
alkyl group, alkoxy group or cyano group;

v. case in which either m or n representsll, the other m or

n represents 0, ring A or ring B when present represent a non-

substituted 1,4-phenylene group, L or M when present

represents a single bond, R or Z bonded to a

decahydronaphthalene ring represents a non-substituted alkoxy
group, and R or Z bonded to a 1,4-phenylene group represents a
non~-substituted alkyl group:;

vi. case in which either m or n represents 1, the other m or
n represents 0, ring A or ring B when present represehts a
trans—-decahydronaphthalene-trans-2, 6-diyl gfoup, L when
present'represents.-OCO—, M when present represents -C00- or L

or M when present represent a single bond, and R and 2

" represent non-substituted alkoxy groups;

vii. case in which either m or n represents 1, the other m or
n represents 0, ring A or ring B when present represents a
non-substituted naphthalene-2, 6-diyl group, L when present
represents -0CO- or M when present represents -COO-, R or Z
bonded to a decahydronaphthalene ring represents a non-
substituted alkyl group, and R or Z bonded to a naphthalene-
2,6~diyl group represents a non-substituted alkyl group,
bromine atom or cyano group, or the case in which R or 2
bondéd to a decahydronaphthalene ring represents a non-

substituted alkoxy group, and R or Z bonded to a naphthalene-



10

15

20

25

—_—

—

i 1A

2,6-diyl group repreSents a non-substituted alkyl group or
cyano group;

viii. case in which n represents 2, m represents 0, R
represents a non-substituted alkyl group, M when present
adjacent to a decahydronaphthalene ring represents -CO0O-, at
least one of rings B present represehts a non-substituted 1,4-
phenylene group, and Z represents a non-substituted alkyl
group or bromine atom, or the case in which at least one of
rings B present represents a pyrimidine-2,5-diyl group, and Z
represents a non-substituted alkyl group, alkoxy group or
cyano group;

ix. case in which m and n represent 1, ring A represents a

.trans-decahydronaphthalene-trans-2, 6-diyl group or a 1,4-

cyclohexylene group, ring B represents a non-substituted 1,4-
phenylene.group or 1,4-cyclohexylene group, L represents a
single bond, M represents -CO0-, -0CO-, -CH,O- or -OCH,-, gnd R
and Z represent non-substituted alkyl groups:; and,
applying.similarly to compéunds equivalent to the above

using combinations of the abbreviations).

2. A compound according to claim 1 wherein, ring A and ring
B when present respectively and independently represent a 1,4-
phenylene group, naphthalene—2,6-diyl group, 1,2,3,4-
tetrahyd;onéphthalene-z,G—diyl group, trans-1,4-cyclohexylene
group or decahydronaphthalene-2,6-diyl group that may be

substituted withlfluorine atom(s).
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3. A compound according to claim 1 wherein, ring A or ring B
when present respectively and independently represent a 1,4-
phenylene group or trans-1,4-cyclohexylene group that may be

substituted with fluorine atom(s).

4. A compound according to claim 1 wherein, L and M when
present represent -CH;CHp-, -CH;0-, -0OCH;-, -CF;0-, -0OCF3-,

-C00-, -0CO-, -CF=CF- or a single bond.

5. A compound according to claim 1 wherein, L or M

represents a single bond.

6. A compound according to claim 1 wherein, L and M

represent single bonds.
7. A compound according to claim 1 wherein, 1 £ m + n £ 2.

8. A compound according to claim 1 wherein, R represents an
alkyl group, alkoxy group, alkenyl group or alkenyloxy group

having 1-12 carbon atoms.

9. A compound according to claim 1 wherein, Z represents a
halogen atom or an alkyl group, alkoxy group, alkenyl gfoup,

alkenyloxy group or cyano group having 1-12 carbon atoms.

10. A compound according to claim 1 wherein, R represents an

alkyl group or alkenyl group having 1-12 carbon atoms, m
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represents 1, n represents 1, ring A represents a trans-1,4-
cyclohexylene group, ring B represents a 3-fluoro-1,4-
phenylene group or 3,5-difluoro-1,4-phenylene group, L and M
represent single bonds, and Z represents a fluorine atom,
chlorine atom, trifluoromethoxy group, difluoromethoxy group,
trifluoromethyl group, 3,3,3-trifluorocethoxy group or cyano

group.

11. A compound according to claim 1 wherein, R represents an
alkyl group or alkenyl group having 1-12 carbon atoms, m
represents 0, n represents 1, ring B represents a 3-fluoro-
1,4-phenylene group or 3,5-difluoro-1,4-phenylene group, M
represents a single bond and Z represents a fluorine atom,
chlorine atom, trifluoromethoxy group, difluoromethoxy group,
trifluoromethyl grbup, 3,3,3-trifluoroethoxy group or cyano

group.

12. A compound according to claim 1 wherein, R and Z
represent alkyl groups or alkenyl groups having 1-12 carbon
atoms, m and n represent 1, rings A and B represent 1,4-
phenylene groups or trans-1,4-cyclohexylene groups, and L and

M represent single bonds.

13. A compound according to claim 1 wherein, R and Z
represent alkyl groups or alkenyl groups having 1-12 carbon
atoms, at least one of R or Z represents an alkenyl group, m

represents 1, n represents 0, fings A and B represent 1,4-
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phenylene groups or trans-1,4-cyclohexylene groups, and L

represents a single bond.

14. A compound represented by general formula (II):

R‘@”%Ct}
‘ o

(wherein, R?! represents an alkyl group, alkoxy group, alkenyl
group, alkenyloxy group or alkoxyalkyl group, L! represents
-CH,CHz-, -CH{(CH3)CHz-, -CH,CH(CH3)-, -CH;0-, -OCH,-, —-CF,0-,
-0OCF2-, -COO-, ;OCO-, -CH=CH-, -CF=CF-, -C=C-, -0(CH3)3-,

- (CHz)30-, -(CH)4- or a single bond, R* represents an alkenyl
group, alkenyloxy group or alkoxyalkyl group when L1
represeﬁts a single bond, ring A and m are the same as defined
in general formulé (I), and the decahydronaphthalene ring has

a trans form).

15. A production method of general formula (II) according to
claim 14 including: reducing a compound represented by general

formula (II-A):

R“—(@—LOH (11-A)

(wherein, R?! is the same as previously defined in general
formula (II), ring E represents a 1,4-phenylene group or
trans-1,4-cyclohexylene group, L and m are the same as
previously defined in general.formula (I), and the

decahydronaphthalene ring has a trans form), and oxidizing the
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hydroxyl group as necessary.

16. A compound represented by general formula (V-1) or

general formula (V-2):

ut ' u={ L
==<::zt:j>=uz v-1 _4<::2t:)>=uz (V-2)

(wherein, U! and U? respectively and independently represent an
oxygen atom or the following structure:
/o\
(CHy)
> 0 /
(wherein, k represents an integer from 1 to 7), L is the same

as previously defined in general formula (I), and the

decahydronaphthalene ring has a trans form).

17. A production method of general formula (V-1) or general
formula (V-2) according to claim 16 including: converting a

compound represented by general formula (V-1A) or general

formula (V-22):

/0 : /o
(Cszk ><:>=0 (V-1A) (CHZZK ><:>—L—C>=O (V-2A)
o) o)

(wherein, k is the same as previously defined in general
formula (V;l) or general formula (V-2), and L is the same as
previously.defined in generai formula (I)) into an enamine
using a secondary amine, and reacting it with methyl vinyl
ketone to obtain a compound represented by general formula

(Vv-1B) or general formula (V-2B)
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0 0
(CHy) ><:b= (CHok ><:>—L_<:@
‘o o (v-1B) o’ | O (v-2B)

(wherein, k is the same as previously defined in general
formula (V-1) or general formula (V-2), and L is the same as
previously defined in general formula (I)) followed by

reductive hydrogenation.

18. A production method of general formula (V-1l) according to
claim 16 including: reducing a compound represented by formula

(V-1C) :

HOOH (V-1C)

oxidizing the hydroxyl groups as necesséry, and protecting the

carbonyl groups as necessary.

19. A production method of general formula (V-2) according to
claim 16 including: reducing a compound represented by general

formula (V-2C):

OSROTNI

(wherein, although ring G represents a cyclohexane ring or
benzene ring, a single bond(s) of the cyclohexéne ring may be
replaced by double bond(s), and although rings F and H
respectively and independently represent the following
structures: |

O O O

ThlS Sheet Has Been R

N
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(wherein, U' is the same as previously defined in general

formula (V-1) or general formula (V-2)), a single bond(s) of

the cyclohexane ring may be replaced by double bond(s)),
oxidizing the hydroxyl group as necessary, and further

protecting the carbonyl group as necessary.

20. A production method of general formula (V-la):

©
o O (v-1a)

(wherein, k is the same as previously defined in general
formula (V-1) or general formula (V-2)), which is one of the
structures of general formula (V-l) according to claim 16,
including monoacetalation of a compound represented by general

formula (V-1D):

O
,%:O (V-1D)

21. A liquid crystal composition containing a compound
according to any of claims 1 through 13.
22. A liquid crystal device having for its constituent

feature the liquid crystal compdsition according to claim 14.

23. An active matrix drive, liquid crystal device that uses
the liquid crystal composition according to claim 14.
24. A super twisted nematic liquid crystal device that uses

the liquid crystal composition according to claim 14.



