| NTERMEDI ATES FOR THE PRO | ON OF NI TROG: CONTAI NI NG SUBSTITUTED!%)SK ?;(?
HETERQCYCLI C COMPOUNDS The ‘present invention relates to i nt-er medi ates 5

for production of insect controlling ni trdgen containi ng substituted
het yeric conpounds. Accordingly in one aspect the present invention
pr oVi des conpounds of th- for 10 4 15 W ) ) err]lis a
hal ogen atom a hydr oxRASFEERAEa SRS 0 g StHFoR AR S NG

Rlerr] and [err] are e A len a vdrogen 31 | a
.methyl -group, and 20 %8ET Qﬁ% = RO P o EEGOHIRR at om
when 4 pis 1 or a fluorine atom when p is 0. Thése |nterned|ates
“derivatives are useful.in the preparation of the nitrogen-containing

.heterocyqlic conpounds cghérsiéégﬂgnfhventlon relates to ;nte:mediates-

- - £l . . "A.
3 for the production of insect controlliing nitrogen- ‘.

'1.-...-““

containing substituted heterocyclic compounds.

"Accordingly in one aspect the present invention

provides compounds of the formula:

' "°+m-m+ R .an | é
Rll -

15 where p is 0 or 1,

10

i
Ry

tosyloxy group or a mesyloxy group,

is a halogen atom, a hydroxyl group, a

Rg'and Rg are each indépendently a hydrogen

atom or a methyl group, and

_ 20 _ 'Rg is a hydrogen atom or a fluorine atom when
P 13 1 or a fluorine atom whean p is O. éﬁé

These 1ntermed1ates derivatives are useful in
the preparation of the nitrogen-containing heterocyclic

compounds of the formula:

@/ \@ -cx—(caz§——~'l:a-x-n (n
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-2- wherein [err] 1is one of the follow ng groups: 15 (in whi ch [err] [err]
are,, each independently a hydrogen atom a hal ogen atom a Cl1-C4 al kyl
group, .a C -[err] al koxy group, a Cl-C4 al kylthio group, 20 a ; :
‘trifluoromethyl group or a nitro group, [err]2l8 [err] Rerr] and le:>re
each: i ndependently a hydrogen atomor a nmethyl group, kis[err]andis[err]
integer of 1 to 3); [err] and R are, -each i ndependently a hydrogen atom

a -~ halogen atomor -a nethyl group; [err]4 is a:halogenatomor a _
~-met hyl group;” [err]. and R[err] are . each |ndependently a hydrogen -3-
wherein
BN R R, is one of the following groups:
S’ o
;i ﬂ -k, '\;}"‘9-
(Rg)y T

15
(in which. R7. RB' Rg. Rlo‘ 811. 312' 313.
. 314. R15' Rls' 317 arg. each independently a |

hyd:ogen_atom. a halogen atom, a cl-c‘ alkyl group,

a cl-c4 alkoxy group, a cl-c4 alkylthib group,

20 a tz1f1uoromethy1 qroup or a nit:o group, 313? ng.

. '820 and R21 are each Lndependently a hydrogen atom

‘or a methyl group, k is O or 1 and % is O or an

ey -

1nteger of 1 to 3);
Rz and R3 are, each 1ndependent1y a hydrogen
25 atom, a halogen atom-or_a methyl group:
_Rg.is a halogen atom or a methyl group;

: Rs and R6 are, each independently a hydtogen_



‘atom a hal ogen atom a alkyl group, a CI-C4 al koxy group, aICJJCA T
haﬁOaIkyI group or a Cl-[err] hal oal koxy group: X, Y and Z are each °

- indefgengently an oxygen 5 atom a sulfur atomor a nethylene group: mis

0 on\any/integer of 1 to 4; and nis O or an_igteger of 1 or 2. These
conpounds of Fornula (1) are described and 10 clainmed in our co-pending
Pat ent Application No. 8210240 (Publication No. 2140010). By the term

. - "hal ogen” as'usedbtgﬁgﬂgrﬁ§1@§§§tagbbpr5ngs_érogiﬁﬁl goghape &1 fIUorine; 15

- I'n anot her aspect the present invention. pr

vifles-an optically active isomer

of a conpound of ¢hecfosIkéRy group, acht:EH haloalkyl!grodigretn one of

Rlerr] and [err]

1s4 hydr ogen at om and & [err] -+ 3 other is a nethyl

3 group. 25 The comwouﬂdsﬁoﬁafﬂinhbﬁy(gkbupi the present invention may be
nv :

produced by per se c

-]
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ntional . . _
. X,.Y-and Z are each independently an oxygen ﬂ

atom, a sulfur atom or a methylene group;
m is O or an_integé:'of 1 to 4; and

n is O or an integer of 1 or 2.

These compounds of Formula (1) are described and

ciaiméd in our CO-pendinq-Patent'hppiication.uo.1

8210240 (Publication No. 2140010). U

By the term "halogen" as used herein is meant

chlorine, bromine, iodine or fluorine.

=fIn-another aspect the present invention provides

an optically active isomer of a compound of the formula:

OO

wherein one of RY and R#” is a hydrogen atom and the

i

0—Gi—Gi—0H - am

2 3
other is a methyl group:

‘The compounds of Formula (II) of the present .

invention may be produced by get'gg.conventional

.
R4



'pr:ocedures, of which typical exanples are shown in the foll ow ng reaction

schenes. Procedure 1 -5- (wherein RI' RI' R'' are each as defined above
.and 2#3* 4 W¢ is an al kyl group). Procedure (2) FI RR -0 C. .o
R-14-HR "4 10 Base >. (11 :R'= halogen) (whegein R' R' and R are =@

as defined above). 2 34
pto"c_eduies. of which typical e_xanpies are shown in the

fol lowiﬁq reaction schemes.

u Procedure 1

| 5 - | _ _ _ -
o 3 | NI
| o 3 oH ase _ H3°
_ : Br-b-l-(}é 1_ | |
Rx G?.l _ .
. 10
-
_ - (H,Mg Br
O.—!H-Gio . : 3 >
_ B .or LiAJ.H4
18
F
\ T
-0 — O-CH-CH-OH
o 20.
e N
PBr3 ' : :
> - (11 R!l' = Br or tosyloxy)

' H C«@- . .
25 or H, SOZCI/py'ri dine



15 . Procedure (3) F o | R ~~~~~~~~~ 2 Basé /I~ \ O+ CH

:CH 20.

ydr ogen,

: 04
/ \ -O CH2 -CH-0H 4 25
or H3C - SQ2d / pyri di ne

and R are as defined above). 2

/

10

15

20

25

~ \~ /' F -5 -

1
4

. PBr3
= Br or tosyl oxy)
5 Procedure 4 F
R 4

(wherein RY, R, RY ére_each.as_deffned'above and

Zf 3 4
W, is an alkyl group).

Procedure (2)

3

Procedure (3)

F R
p - |
—0 OH + CH,— C

_'\0/

/ | -

// \ ) — CH2

3 > (
or HyC _@- $0,C1/pyridine R

> (1T Rg = hglogen)

2

H

11

1

/ -\\"Off./( A Qﬁaﬂg4gké34q

(wherein R}, Ry and R, are each as defined above).

Base

Rg_
I .
— CH — OH
ITI : Rg = hydrogen,

= Br or tosyloxy)

,_6_



10 41 ] &~~~0 ~~ 0 -CH -CH2-1 PBr r3 s e\ 2C [ Ryt di ne (11
= h~ydrogen; A" = Br or tosyloxy) 20 (wherein RI' and R' are as defined

above and Wis:3 4 ' 2 an al kyl group).
A typie€al exanple for producing the conpound 4-(3.5- dlfluorophenoxy)pheno
OCH3'

i's illustrated bel ow. -7- -opper or its comgpund 9]13 F + MONJ
_3~ ~~5 _ F HBr

(vherein RY and RY are as defined above).

4
. '
_ 5 Procedure 4§ _
\ e
7 o — OH T%ﬁ \\.0_< _oA-x-o-mz
—_—
/S _ rHOOY,
. ] ' . . - - R"
. 10 4 | 4+ |
. R" - . .
IT : Ry = hydrogen; RY = Br or
tosyloxy)
N 20

(wherein Rg and Rg are as defined above andlw2 is
an alkyl group).
25 . - A typical example for producing the compound

4-(3,5-difluorophenoxy)phenol, is illustrated below.



0 -OCHSCO'(wherein Nis an alkali netal atom. 10 one of the optlcally

active internedi ate conpounds of the invention, i.e. (S)- (+) 1- met hyl -
(4- ghenpxyphenoxy) et hanol . may be obtained in the foll owi ng nanner: 15 _
. CVH1% : CH3 CHO-CG J-. CO p-toluene-
X0 .sul fonic acid - 0 H(((S) -L-ethyl lactate) 20
s _ 30C 2- 4) 17_HC. (7 “So Cl/~ 7 - ' KH -
ff¢!~f~~~~~~ 0 OH Chase 25 25 ~ ~ ~ ~~~C - - . -
F '~ topper or

v

: : its com
~F 4+ MOQC}13 __ pound

- HBr
¢} OCH3 —

(whereih M is an alkali metal atom).

-10 ' : : o i
__One,of the optically active intermediate
compounds of the invention, i.e. (S)-(+)-1l-methyl-2-

(4—phenquphenoky)ethaﬁol. may be obtained in the

following manner:

15 fHB F [0) : | B
o-c— | ' | P
| “OH p-toluene- ° 275 il f%“0 0
0 H sulfonic acid 0 H

{(S)-L-ethyl lactate)

20 | : )
| LiAlH, HOCH j—C /(j H3cs°2C1/ U ~
. : 4 2 f“-. O ) -
_ . . . -0 -3
5 S Ratar

- base 7

25



“CH | : P-tcluene.. O 0JQ XQHCRQ - f sulfonic acid 304 L
" 0- CHZB H CH Li kewi se. (R - (- )-I-nethyl-2-(4-phenoxyphenoxy) 10 ethano1 S

'-prepared from (R)- D-ethyl | actate. 15 + The (R -(-)- o
('S)-(+)-isonmer of |-ethyl-2-(4- phenoxyphenoxy)ethanol can be converteo )

. intg-its other corresponding stereo- |soner accordlng to the follow ng

“ steps: 20 .25 30 35 a- 0 =8~ . B a. - CH3 =

RS20l / or gani ¢ base: = - ‘p-toluene~ S
S _ sulfonic ac 3

;ﬁ S B 3
™ cH ' l

EER T : O0-CH;— %-.

B @-o-@- 2 i"Oﬂ

' Likewi:e. (R)-(~ ) 1-methyl-2-(4- phenoxyphenoxy)-_ |

10 ethanol is prepared from (R)-D-ethyl lactate.

i 18 .. The (R)~(—i- or (S)-(+)fisome:_of-i-me;hyl-z-(A-
phenoxyphenoxy)ethanol can be converted into its other

corresponding stereo-isomer according to the following

-gteps: | | |

T20

3_25

35



0-~OCHZ(R)()-|sorrer0CI-|H~CQ~-o(Q)oCHZCCNBHZO

"hydrolysne wherein Ri a p-tolyl group or a nethyl group and N is a sodium
at om-Qr a potassi um atom -9- The conpound of the fornmula CH-0 is a .

sonpound and constitutes a preferred aspect of the invention. The

noyet:
. foklow ng are Exanples of the preparqéggn of 10 - the conpounds of the
~__|nvz't|on . xanvle 1-- ) o
' - CH, R-502C1/6rganic-_
i 3 _ base”
-CH,— C | : >
oo 2 iwom
5 (R) - {-)-isomer
ﬁ
H _ ' - -
3 | M‘O-C-CH3 W/

6
Q.
. Qo -
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.0
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20 (S)fﬂf)-isomer

wherein B is a p-tolyl group or a methyl group and M'

is a sodium atom or a potassium atom.




'Preparatlon of (S) (+)-I-nethy| 2- (4- phenoxY- phenoxy)ethanol - 15

‘A sol.ution of 4- phenoxyphenol (2.14 g. -11.5 uMl) in toluene (7 m) was
poured into an aqueous solution (3 m) of sodi um hydroxide (0.92 q. 23.0 .
mol) and (S)-(-)-propyl ene oxide (1.0 g. 17.24 mmol; a 20 - reagen'
. manufactured by Aldrich, [1) - 7.2 20 (CHA3. ¢ = 1)) was added =
thereto while stirring. To the resul taflt= m xture, tetra-n-butyl-amonium
~broni de (185 ng) was added,” and the mi.xture was stirred at roomtenperature ‘-

"ifor 12 hours. followed by addltlon of (S)-(-)-propylene oxide (1 g). After

sstirring at room 25 t eperat ur e for 6 hours, the reaction nmixture was

ﬂQV|goroust stirred with addition of water (20 n1) and toluene (20 m). The
~toluene |ayer was separated and - -10- washed with a 20% aqueous sodi um

hydr oxi de sol ut'i on andlhe tammmm:l sxflittre cfdrmuXde sol ution in order and
*ﬁdrled T . .

. N o .
Y % S S
- .-l *\ OCCHj -
is a novel compound and constitutes a preferred

aspect of the'invention.

The followzng are Examples of the preparation of -

A - 1o the compounds of the invention.
E_xﬂLlé_l , _
' Preparatlon of (S) {(+)-1l-methyl- 2 (4- phenoxy—

phenoxy)ethanol: -

15 A solution of 4~ phenoxyphenol (2.14 g, 11.5
mmo1l) in toluene (7 ml) was poured 1nto an aqueous
solution (3 ml) of sod1um hydroxide (0.92 q, 23.0 mmol)
and (S)—(—)-propyiene oxide (1.0 g, 17.24 mmol; a '
reaqent manufactured by Aldrich; Bx)zo- -7'2°

20- (CHCl3. ¢ = 1)) was added thereto while stirring. To

| the resultant mixture, tetra-n-butyl-ammonium bromide
(185 mg) was added, and the mixture was stirred at room
‘temperature for 12 hours. followed by addition of
- {S)-(-)-propylene oxide (1 g). After stirring at room
25 temperature'for 6 hours; the reaction mixture was

vigorously stirred with addition of water (20 ml) and

toluene (20 ml). The toluene layer was separated and



- over magnesium sul fate. ‘Renpval of the sol vent gave crude )
- (8)-(+)-I--nethyl -2-(4-phenoxyphenoxy) et hanol Act 5 (2.35.g), which was-
further purified by silica gel columm chronatography to give ’ BN .
-~ (SENt) -1 - net hyl - 2- (4- phenoxyphenoxy) et hanol - (1.97 g). (ts] ' +14.0 (CHCS!
‘c &F) ee.: 72.9 % Example 2 10 Prd®aration of ' : '
~ (S)-1-methyl -2-(4-phenoxyphenoxy)- ethyl acetate through
- (R -Il-nmethyl-2-(4-phenox henox eth
' 'faln%wdr ous Zodl uEn ’ yp Q‘lﬂqﬂﬁn@t hanesul E:%%%%gide Toiut18a%na

: V(R)-I-nethyl 2-(4- phenoxyphenox St nethan Ifonate 78 . muol ;
ee.: 99.4 9 and3af ASASPNVES ﬁ%é |PPeﬁn Pgéﬁtlﬁ gr%r1ed

o o o e G A A SR 8 o
et uene s sy s el A, PSR AV
i ?é)t?';] lrrg%/ﬁy Chr(%z.‘_aatshg? eno'l%ss'ééig)z%e&elputﬁfﬁ'e}ﬂeby silica gel
column ch;omatography to‘give- ($)-(+)-1-methyl-2-(4-
phenoxyphén&xy)eﬁh&nol (1.97 9).=. '
[4]1')__.__"+14.__'6° (CHC1l,, ¢ = 1) ee.: 72.9 %.
Example 2 _
10 -_._ _ Preparation of (S)-l-methyl-2- (4 phenoxyphenoxy)-

J

ethyl acetate through

(R)el-methyl—z-(q—phenoxyphenoxy)ethyl methanesulfonate:

A mixture of anhydrous sodium ac6£ate (82 mg.
15 1.0 mmol), (R)-1-methyl-2- (4-phenoxyphenoxy)ethyl
methanesulfonate (250 mg, 0.78 mmol; ee.: 99 4 %) and
~dimethylformamide (5 ml) was stirred at an inner
temperature of 100 to 110°c for 5 hours. After being
ailowed to cool, 1ce-water was added thereto. and the
20 reaction mixture was extracted with toluene three
times. The toluene layer was dried over anhydrous
magnesium sulféte._'The solvent ﬁas :emoved.'and the
residue was purified by thin.layér chromatography using
silic; gel to give (S)-(—)-méthyl-z-(44phenoxyphenoxy)-

23 _

25  ethyl acetate (158 mg). )] -30.6° (CHCZ,, ¢

='1l). ee.:-88.8 %.



25 ethyl acétate (158 ng). )C. . 3 - 30.6 (CHX ¢ O

38 =1). ee.:.88.8.% - Exanpl e ‘3. Preparation of _
4-(3.5-di fl uof ophenoxy) ani sol e: - Sodi um hydride (7.56 g. 0.189 aol: 6 ngj '
in 0|I) -*8 was washed with n-hexane to eliminate the oil, and W -

5 xdinethylfornmani de (100 n) was added therefia to make a suspension. To-

" -the thus prepared suspension, 4-nethoxy- phenol (25.84 g. 0.208 nol) was

'5gradually added with-stirri.ng,. and stirring was continued until the :
.generation of hydrogen gaExampied3 1.3,5-Trifluoro- 10 benzene (30.00 g.
+0.227 aol) -and cuprous chiori-de (0.50 g) were added thereto. The resultant
imixture was heated under ﬁ@HP@%aﬂéPDS°ﬁodr§3wﬁtﬁ1§ﬂPPFPHQGD¢¥Yb¢nb%9hg -
“allowed to cool, the reaction mixture was poured into_ ice-water

extracted with toluene. POAiuR B¥9Eids (7.8Pcl.nAs 18P BALHVED hnﬁ?d?%hb

" magnesium sul fate. The sol vent, was renoved, e.resjdual [
'.'digtilrgﬁ was washed with n-hexane to equgnate the 01f -aX?'N N-

5 dimethylformamide (100 ml) was added thereto to make a
suspens1on. To the thus ptepated suspen81on. 4-methoxy-
phenol (25.84 g, 0.208 mol) was gradually added w1th
stirring, and stirring was continued until the
generation of hydrogen gas ceased. 1,3,5-Trifluoro-

- 10 benzene (30 00 g. 0 227 mol) and cuprous chloride_-
kJﬁ_ - ' (0.50 g) were added thereto. The resultant mixture was
heated under reiiux'fot 8 hours with"siir:ihg. After
being allowed to cool, the reaction mixture was poured
intd ice-water and extracted with toluene. The toluene
'15 layer was d:iéd”over'anhydrous mégnesiun sulfate. Thé
solvent was reﬁovéd. and the residual'oil was distilled
under reduced pressure to give 4—(3.5-dif1ﬁorophenoxy)-

anisole (25.42 g). B.P., 98.5°C/0.2 mmHg.

Y 20 Example 4
Preparation of 44(3.5-dif1uorophehbxy)phehol -
'; ¢ ' ; A mixtute-bf 4—(3;5-difluo:ophenbxy)anisole

(22.09, 0.093 mol), acetic acid (200 ml) and a 47 % .
aqueous hydrogen bromide solution (200ml) was heated

25 with stirring under reflux for 8 hours. After allowed
to cool, the reaction mixture was poured into fce-water

and extracted with a mixture of ether and n-hexane (1 :



- n-hexane (1 :

“under reduced pressure to give 4-(3.5-difluorophenoxy)- anisole (25.42 9).
B.P.,.98.5 C/0.2 mHg. 20 Exanpl e 4 Preparation of

Ji f | uor ophenoxy) phenol :- A mixture of _ ’ o
b-Ai f | uor ophenoxy) ani sol e (22.0g, 0.093 g n? acetic acid (200 m) and
% aqueous hydrogen brom de sol ution (200 ) mas heated 25 wth
_stirring under reflux for 8 hours. After allowed to cool, the reaction

" mXxture was pouredil nt anCSI hee qas}eexw.ac&ssn&atblanrrbxwfetﬁiest her and
e organic |ayer .was washed with water three

itimes and dried Oteﬁeanhudraﬁeaaevesl uRhgakbascnaghepyah £h1thcesol vent
. gave 4-(3.5-di-fluorophenoxy)- phenol (20.27 q). 5 Exanple 5 Preparation of
©2-[4-(3, -difIuoraphpﬂaXybf'phenen&&ehhagabe 4-(3.5—dif1uocophenoxy)-

5 _ :
_Ex_angg_s____ ' R
. Preparatxon of 2~ 14~ (3 5- dlfluorophenoxy)- |
phenoxy]ethanol'—
10 N 4-(3.5-Difiuoropheh6i7)phenol'(9;0.9, 40,5 mmol)
| was added to én eihanolic éolution of sodium ethoxide i‘j

prepared from ethanol (40 ml) and sodium (939 mg, 40.9
mmol). To the'resuliant solution, 2-chloroethanol
(3.26 g, 40.5 mmol) was dropwise added with stirring
15 under :gflﬁx.f hffeﬁ completion of the.additioﬁ. the
resultant mixture was stirred under reflux for 4 hours.
After being allowed ;o pool,_ethahql was.;emoved, and
the residual oil was dissolved in toluene. The toluene
layer ﬁas washed with water once, a 20% aqueous
20 potassium hydroxide solution two times and a saturated =
aqueous sodium chloride solution ané-in order and _"-"'*
drieé ové: anhydrous hagnesium.sulfate.- Removal of the
solvent gave'2714—(3,5—difluorophenoxy)éhehoxy]ethanol
(6.50 g).
'_.25
_Example 6 _
Preparation of'1-methy1-2?[4—(Q.Sfdifluoro—-



10 .~ - 4:2(3.5-Dfluorophenoxy)phenol (9.0 g.. 40.5 mmol) was added to
an et hanolic solution of sodium ethoxide prepared from et hanol (40 m) and
sodlun1(939 nmg. 40.9 mml). To the resultant solution. 2-chloroethang
(3.26.g, 40.5 nmmol) was dropwi se added wth stirring 15 under refl ug
After conpletion of the addition, the resultant mxture was stirred under
reflux for 4 hours. After being allomed to cood3 -etharol was renoved, and
- the residual oil mas di ssol ved in toluene. The toluene |ayer was washed
W th water once, ‘a 20% aqueous 20 otaSS|un1hydrOX|de solution two tinmes
and: a saturated a Rhena %iﬂ%ﬁ?%mﬂ ution once in order and drled
.over anhydrous magnesi um sul fate. Renoval of the sol vent gave
2-[4-(3,5-dif|uorophenoxy)phenoxyjethanol (6.50 g). 25 Exanple 6.

?PreparaELon of "I -aethyl - ](5(§gﬁif¥uorég enoxy)phé%ol (3.0 g, 13 5 nmol)
?”-_.- ”ﬂﬁ'. | was added to an ethanolic solution of sod1um ethoxide
5 prepared from ethanol.(is ml) and sodiﬁm (313 mé. 13.6
mmol). To the resultant soiutioh. l-chloro-z-ptopanol
(L;GO g, 16.9 mﬁol) was dropwise added with stirring
under reflux. After campletion of.the ad&ition.'the
resultant mixture was stirred under.zefiux for 5
10 ﬁours. After being allawed to cool; ethanol was
femoved. and the :eaiéual.ail_was disaalved in
toluene.' The toluenellaye: was washed Qith water once,
'a 20 % agueous potassium hydroxide solutlon two tlmes
and a saturated aqueous sodlum chlorlde solutlon once
'15' 1n order and dr1ed over anhydrous maqnes1um sulfate. |

Removal of the so0lvent gave 1 methyl 2-[4-(3,5- -

d1f1uotophenoxy)-phenoxy]ethanol (2.24 g).

Exahgle 7
- 20 Preparation of 2- methyl 2 {4-(3,5-difluoro-

phenoxy)phenoxy]ethanol.

A ﬁikture of 4-(3,S;difluorophenoxy)phenol
(11.1g, 50.0 mmdl). ethyi é-bromoptopionate (9.96 g
25 55.0 mmol). pOtass1um carbonate (7 25 g, 52.5 mmol) and-
N, N—d1methy1formam1de (50 ml) was stlzred at an inner

: temperatu:e of 70 to BO-C for 3 hours. Af;er be1ng



f’phenoxy)phenonyethanol:-'4-(3,5-D7fluorophenoxy)phenol (3.0 g, "13.5" unol)
was .added to an-ethanolic solution of sodi um et hoxide 5 prepared from .

a-eth.”ql

(15 m) and sodium (313 mag. 13.6 nmol).
-0- 2-propanol (1.60 g, 16.9 unol) was dropw se added with stirring

to

«ethanol was renmoved, and the residual oil was di ssolved in tol ue EnplThe

“tol'uene |ayer wasMowesd] 4 (9P eﬁrhﬁ)n%%ac"al% %’S\'cﬂfeﬁ)l}!,aﬁ)o‘?%‘é%‘?

. hydroxi de solution two times and a saturate

. eo S¢S0 m ¢ d
sol-ution once 15 ICQﬁerQfera%cF’htr?%t?ﬂ/eﬁ" ] % |ﬁ?r*‘g%+? :t e.

Refroval of the solvent ave | -

- di f1 uor ophenoxy) -¥#¥&o
Preparati on of

th%e éﬁyégg&ﬁmﬂigqegiym sulfate, and

m xture of 4-(3, Egg#r?%ﬁé%ﬁﬁuéﬂﬁqﬁfﬁéa%#)éﬁjgivgmggﬁ Or¥lF%PﬁnO| 'wf

.. 2-br onmopr opi %at
~ 52,5 mol) a

10

15

20

25

{&@orgp@&oxﬁ-&m}]p%?&ﬁw (3?5 bongge (7.25 g,

The'thus'obtAihed ethyl 2;14‘(3 S-Gifluo:o-

phenoxy)phenoxy]prop1onate (15 6 g) was dlssolved in

'dlethyl ether (10 ml).f The tesu1t1ng solutlon was -

droﬁwise'aaaed to a suspens1on of 11th1um alum1n1un
hydrlde (1 38 q. 36.3 mmol) in d1ethy1 ether (70 ml)
wlth stir:1ng at an inner temperature of -20 to N
-10 C. Aftez complet1on of the add1t1on.-stir:ing
was continued for 1 hour while keeping the inner
temperature at 0 to 5°C. . The :eact1on mlxture was_ :
poured 1nto a mzxture of 1ce and hydrochlorlc acid and
extracted wlth ether. The ethez layer was dried over

anhYd:ous magnesium sulfate, and the solvent was

removed to give 2-methyl-2-[4-(3,5-difluorophenoxy)-

phenoxylethanol (12.6'g).

Example 8
Prepa:atlon of 2- [4 (3 5- dlfluorophenoxy)—

phenoxy]ethyl bromlde'-

To a mlxture of 2- [4 (3,5~ dlfluoroghenoxy)-

phenoxy]ethanol (1 00 g. 3 76 mmol) and n—hexane (50

To the resultant solution, |

\@ /reflux. After conpletion of the additilh,-the resultant nmixture was
'stirred under reflux for 5 10  hours. After being allowed to cool,

rd ~

J

l



",n1xture was poured into ice-water and extracted with toluenp The t

. NN-dlnethyIfornan1de (50 M) was stlrred at an inner tenperature of 70 to
800C for 3 hours.., After being - 14 - allowed to cool, the reactiop

|'ayer was dried.over anhydrous magnesium sul fate, and the solvent wa °
renmoved to give ethyl 2-[4-(3,5.- 5 dlfluoroéﬁenoxy) phenonyproplonate
.(15:6:-g). The .thus obtained ethyl 2-14-(3,5-difluoro-

B PR T ) P T Lo PR péﬂsm b #tl o.m).
~al h ) ) L |

s ?ﬁnéﬁ?aﬁ%&xﬁﬁaﬁs@%?a fgr?ia‘ﬁ ufhRF! 1pE0eRbLHh Ll ageer,
addi i on, st 11110 U SRTENUED1HG" adalbntehs KEERMPAARE ddler 15

. tenperature at 0t e redction m xtule o a mxture of

*_affeg”%;zdeOCh'Orbﬁeeﬁkgdaﬁﬁ QKBEaEEESeY%EH:EtEﬁ& stIPFiE&hﬁés'@¥£%1ﬁfﬁh

: 5 at the same temperature for 30 mznutes. followed bdy

te L stirring under reflux for 1 hour. After being allowed
to_cool._the upper n-hexane 1aYer was collected by
decantation, and the n-hexane layér was washed wiﬁh
wétet two tiﬁes. an aqueous spdium cé:bonate:solution

10 three“times_and:a saturated agueous'sodium.chlo:ide_'

:_:Kw} .- solution once in 6rder_and dried ovér anhydrous -

mangnesium sulfate. Removal of the solvent gave |

2-[4-(3,5-difluorophenoxy)phenoxylethyl bromide (915

mg).
15
| Example 9 |
P;epatation of 2-[4-(3,5-difluorophenoxy)-
phenoxylethyl p-toluenesulfonate:-
20 To a solution of 2-[4-(3,5-difluorophenoxy)-
:‘ \/j phenoxyJlethanol (2.66 g 10.0 mmol) in pyrzd1ne (2 8 g).

p-toluenesulfonyl chlorlde (1.91 g, 10.0 mmol) was
gradually added with stirring while cooling at -20%,
and the :esultant mixture was allowed to stand in a
25 refrigerator overnight. biethyl ether was added to
the reaction mixture, which was washed 'with dilute

hydrochloric'acid until the agueous layer became



~~anhydrous magnesi um sul fate, and the solvent was renoved to gi ve ,

2~ nethyl 2-[4-(3.5-di fl uorophenoxy)- 20 phenoxyj et hanol (12.6 g). Exanple
' ration of 2-[4-(3,5-difluorophenoxy) - ggenoxyjethyl brom-de: - 25.To

re of 2-14-(3.5- d|fluorophenoxy) phéndXyTet hanol (1.00 g. 3.76

and n-hexane (50 phosphorus tribromde (0.71 g, 2.63 nml)

| dual Iy added o
__tWﬁZ 2&3. on ¢ heeféﬁ%gra?a?é%% W Sasnifiat Uit dn agubBhs BERLER. 0" O
- was continued 5 @Ea&?gn§§gesB§EE%thHhﬂ aoka%grakgﬁtﬁﬁue59§|Qaﬁﬂuhy

stirring under rePqu er being allowed to cool, the upper

" n-hexane | ayer wagn§gle kagt§Q1Q¥iéﬁpan%ﬂblQ%taQBQatQQhBthE?BQ bagearﬂea
washed with water two finmes, an aqueous - sodi um carbonate sol ution 10

three times and ao%@&uEﬁh?ﬁz%ﬁueﬁh§nﬁedhhﬁbﬁhkﬁtbdeand the solvent was_

5 removed to nge 2 [4 {3,5- dlfluo:ophenoxy)phenoxy]-

ethyl p-toluenesultonate (3.90 g)

' In the same manner as described above, the
'fbliowing cbmpoundé as detailed in Tables~1 and 2 were

10 prepared.

15

20

25 .



of the solvent gave 2-[4-(3.5-difluorophenoxy)phenoxy]ethyl bronide (

ng). 15 Exanple 9 Preparation of 2-[4-(3.5- dlfluorophenoxy) phenoxy]

p-t ol-yenesul fonate: 20 To a sol ution of o
2-[4- (3, 5-di fl uorophenoxy) - phenoxyjethanol (2.66 g 10.0-anol) in pyridine
(2.8°g). p-toluenesul fonyl chloride (# 9% ¢ 10.0 nmol) was gradual |y added
~with stirring while cooling at -20 C.. and the resultant mxture was allowed.
to'stand in a 25 refrigerator overnight.  Diethyl ether was added to the
‘reaction nmixture, which was washed with dilute hydrochloric acid until the

sol ution once 1n order and dried over anhydrous mangnesi um sul fate. Rggggis e

aqueous | ayer becane = - 16-—aectdi-e—olt-ow
sodi um bi carbonat e sol ution fand a sat ur at ed aqueous sodi um
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“chl oride sol ution. The obtained et her | ayer was dried over: anhydroué' _‘
magnesi um sul fate, and the solvent was 5 renoved to give -, '
2- L@;Sr di f | uor ophenoxy) phenoxy] - ethyl p-toluenesul fonate (3.-90 g).. .

I n' anme manner as descri bed above, the follow ng conpounds as detail ed
in-febfes 1 and 2 were 10  prepared. ;35 20 25 A B te
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wherein p is-0
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R2 and ntIy a hydrogen aton1or a nethyl gr oup, and.
"R ; s a r ﬂ a fluorine atom when 15 pis 1or afluorine .
a " Iﬂmm‘n"ﬁmlﬂ)ﬂunpound as claimed in C al m 1. having the fornula .

‘ _ . OCH
-3 - conpound as clalned |n Cla|n11 haV|g t he formul a: 25
F - : . CH h A luu. H  nCu- % - 21 - 4. Arconpound as

.cla|ned in Claim1l having the formul a: . ~~~~~~~~~~ C5 O O OCH- CH OH
~5.7 A-compound asl%lsal med in O aim1 having the forrrula 10

.

1. ‘A compound of the formula:

(
)

4
wherein p is O or 1,

10 R; is a halogen atom. a hydroxyl group. a

_tosyloxy group or a mesyloxy group,

2 3
atom or a methyl group, and,

R! and R® are each 1ndependent1y a hydrogen

Al
R,

15 p is 1 or a fluorine atom when'p is O.

is a hydrogen atom or a f;uorihe atom when

2. A compound as claimed in Claim 1, having the

formula :

o-@-ofcnz-cgz-oa . v

20
3. A-compound'as cleimed in Claim 1 having the
formula:
25 . F CHy

-Oo-La-cn. on L



10 | . .03, -~~O-CH 2-CH2-Br. 6. | A conpou*UﬁmrTﬁfWﬂed—+n—£Laln11

havi ng the fornmula: 15 Fat 0 © OCH2 CH2 -OH 7. A c imed in 43.
C.aiml having the 20 formula: F~~~~ao ut -CH2 - ii'" ’i’”"F &
conpotnd as claimed in Claim1 having the formul a:- O* . T

11*21111711 1111 Ul 11 1 2 -22 - 9. Z'Arconpound as clalned in
Caim1l having the., 5 formul a: Fv cCC5 O iC -G CHOR

4.: A compound as claimed in Claim 1 having the

formula:

.. 5 lg}-'-o-ca ~CH-OH I /

5. A compound as claimed in Claim 1 having the

f! " - formula: ' _ T
10 S .'
6. A coﬁpound as c1a1med in Claim 1 having the
formula: | |

15 - B o
F R -
<\_7 \>-o-©-o-cn2'fcn2-on' - |

7. A compound as claimed in Claim 1 having the

f 20 formula: |

25 _ .8. A compound as claimed in Claim 1 having the'_

N cHy .
DL

forhula:



'310 o n optlcal y active isoner of a compound of the formul a: 15

““r“““s a hydrogen atom and the 2 .3 other is a
@?Hﬂmm “\T A compound as clainmed in C ai m 10-whi ch is

: +)+I sone¢ df the” conpound of the foggula: CH 25 12. A conmpound” as
-;clalned in daim10 which is an (R)-(-)-isofféer of the conpound of the
forful a: ~~~~.0l | ~~m~~nC~~~g CcN311 -111|11 111111tl 5

:£CRa2- on- 13. A conpound of ‘the formula: 10 CH O O~0CM2-s i~» 0 2~~~

»

9. A . compound as claimed in Claim 1 having the,

5 formula:

b ™
0-caz-ca-ou

10 10. An optically active isomer of a compound of
the formula: I
@OOM@ (111)
15 :
wherein one of ﬁ; and Bg is a hydrogen atom and the
other is a methyl group.
20 ~ 11. A compound as claimed in Claim 10 which is
an (S)-(+)-isomer of the compound of the formula: o/
@o@o-caz-‘ca-oa
25 '

12, A compound as clalmed in Claim 10 whlch is

an (R)-(-)-isomer of the compound of the formula'

«©

3

L4



0 CCcH3 15°14. ° A process for preparing -a conpound of the fornula: N O

whi.ch conprlses the hydrolysis of a conpound as cl ai ned 25 in dai N
15.. A process for preparing a conpound’ as clair@@4n Caiml subst a
as hereinbefore 30 described with reference to Procedure 1, 2, 3 0 oS -

described herein. 16. A process for the preparation of a conpound 35
:clainmed in Claim1 substantially as hereinbefore described w

t.o any one of Exanples 3 to 9. 17. A process for t he pr
“compound 5 as claimed in Claim10 subst ant iall y as herei r,mmm, imjl ,mm,
Ml *

~With reference to Exanple-1 or Exanple 2, Qﬁggound as* cleal ome
:Cl ai m | whenever 10 prepared by/ N\ r oG as cl ai in Caiml1l5 or Caim
§ s @"’"‘ ~CH-OH
X —
_?é B 13. Avcompoond'of the formula:
: _ 10 _ | L
| o
- OO,
T OCCH3
. 15 R
AN - : , 14. A process for preparing a compound of the
' formula: |
| f"z
20 ° OCH-—~—c,
' ‘ "\‘ -
_ H O

_ which comprises the hydrolysis of a compound as claimed
25 in Claim 13. | '

P 15. A process for preparing a compound as

i _ claimed in Claim 1 substantially as hereinbefore

‘ 30 described with reference to Procedure 1, 2, 3 or 4 as
described herein. |

- 16. A process for the preparation of a compound
35 as claimed in Claim 1 substantially as hereinbefore
described with reference to any one of Examples 3 to 9.




16 19. - ’ﬂﬁﬂﬂmﬂﬁd as clalned in daim10 whenever 15 prepared by “a -

pr ocess as

10

15

20

25

30 -

35

i

-17. A propes$~£or the preparation of a compound
as claimed in Claim 10_substant1ally as hereinbefore
described with reference to Example 1 or Example 2. ,—\

18._-A_¢ompound'as claimed in Cl'_aimilkwheineve}ft"_=

prepared by a process as claimed in Claim 15 or Claim

\\\\\

19. A compound as claimed in Claim 10 whenever
prepared by a process as claimed in Claim 17.
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