| NSECT CONTROLLI NG NI TROGEN- CONTAI NI NG SUBSTI TUTED HETEROGYCLI C_COMPOUNDS
AND THEI R PRODUCTI ON AND USE The present: i'nvention rel at es> t #2486

cont ling 5 ni trogen-containing substituted heterocyclic conmpounds, and
t hei roduction and use. The_nitrogen-containing heterocyclic conpounds of
the ihvention are represented by the fornula: 10 [err] wherein
15 - Rl is one of the follow ng groups: 20-[err] (in which R7, R3, R9,
R10, R11, INSEC L NIDROGEN-CUNTAINING aSUBSDITpEEDENt |y a
hydrogen atom a 25 halogen atom a Cl 4 aIkyI group, a Cl-C4 al koxy
group, a ERIEROMIK OMBQUNDS AND R OPRODUCTEON UBNDr USEni tro group, R
R19, R20 and R21 are each |ndependently -2- a hydrogen atom or a nethyl
group, kis Oor 1 and | is O or an integer of 1 to 3);

The present invention relates to insect controlling
5 nitrogen-containing substituted heterocyclic compounds, and
their production and ﬁse.
The nitrogen-contaiqing heterocyclic compounds

of the invention are represented by the formula:

R 2 R., "R £§5
10 6 |3 |2 e
Y-CH-&C32+H-CH—X—R1 .(I)
wherein
15 Rl is one of the following groups:
N FQ N
” rd
R, Ry & Ri1 /k-if—_ 13
N
(Rg, r Ryp v Ryg r Ryg e
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Y Y Ys\ \ly} Rio
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Ry6 ' | Rjy1 Ry

(in which R+ Rg, Rgﬁ Rigr Ryqs Rlz, Ry3s Ryss Rygr Ry and

R17 are, each independently a hydrogen atom, a

25 halogen atom, a C;-C, alkyl group, a C,-C, alkoxy group, a
Cl-c4 alkylthio group, a trifluoromethyl group or a niero

group, 318’ 819, RZO and R21 are each independently

1



R and R are, each independently a hydrogen 2 3 atom a hal ogen at om
or a nethyl group; R4 is a halogen’atomor a nmethyl group; RS and R are
each i ndependently a hydrbgen atom a halpgen atom a Cl-C4 al kyl grou@_
Cl-C4 al koxy group, a Cl1-C4 hal oal kyl group or a Cl-C4 hal oal koxy grou

Y and Z ‘are each independently an oxygen 10 atom a sulfur atomor a

nmet hyl ene group; mis O or an integer of 1 to 4; and n is 0..or an integer
of 1 or 2. Bygt !P@dtz%{q;eﬁ' hal APy Aspdidpd her&iy, 118 1eaptoshh oahaer bigm ne,
iodine or fluorine. T _ The preferred nitrogen-containing
heterocyclic eomowiisirieddr ot a1 (¢d y£ those wherein Ris either one of
the followi ng groups: (in which R7, R8, R11, R12 and R are each a
hydrogen atom or aRK,) word amey Rch Ridependenkly R 1h¥drogaRh’ a 25
hydrogen atomand [érr] is "as defined above; R2 and R3 are. each

i ndepq\}dent | y azomydeodealqgenn atompngermetiid Freupet hyl group;

5 R, is a halogen atom or a methyl group;

R5 and R6 are, each independently a hydrogen
atom, a halogen atom, a Cl-C4 alkyl group, a Cl-C4 alkoxy
group, a cl-c4 halbalkyl'group or a 01-04 haloalkoxy group;
X, Y and Z are éach:independently an oxygen
10 atom, a sulfur atom or a methylene group;
m is O or én integer of 1 to 4; and
n is O.or an integer of 1 or 2.
By therterm "halogen" aé_hsed herein is meant
'chlorine, bromine,'iodine or fluorine.
15 The preferred n;EFQgen-containing heterocyclic
compounds of formula (I) are those
wherein

R1 is either one of the following groups:

N S_ R g
20 S T Ri1 T HF—*7 Rig
~ S or N
14 ) ’
- R12

Roo
R21

(RB)L
(in which R%, Rg, Ryqv Rl2 and R;7 are each a hydrogen atom
‘or a fluorine atom, Rla' ng, R20 and R21 are each a
25 hydrogen'atom and £ is as defined above;
R, and R, are. each independently a hydrogen
atom,‘a halogeﬁ atom or a methyl group;



R5 and R6 are, each independently a hydrogen atomor a fluorine atom X is
an@en -atomor a sulfur atom Y is an-0xygen atom 5 Zis an

>

0X atomor a nethylene group; and mand n are each 0..Certain of the
=~dnt diates in the production of the nitrogen-containi ng het er ocyclic
conpounds (1) are novel and are clained in our co-pendi ng Patent
Application No. 8513656. Thes® 310 novel conpounds have the formula: [err]
15 where pis 0 or 1, Rl .is a halogen atom a. hydroxyl group, a tosyloxy

group or yl oxy, group, ar,e each ependent |y a hydrogen atom or

a met hyI grou%s aﬁﬁoke are, Iﬁgad&éﬁp"é'ﬁlﬁmjg' ai"fqdﬁg?‘?r?é%t nfwhen pis 1 or a
ﬁﬂ) Qﬁe when p is 0. O ganophosphorus insecticides,

organoc SFthace rnsect|C| des, and carbanate insecticide have made a gr eat

contri bution kq g}e,pr}tglgdoreét %pagt n of harnful insects. Sone of
t hese |nsect|C| exh a high’toxicity. . . - . - -~
Y1sanoxygenatom;. _ _ . ot/

5 Z is an oxygen atom or a methylene group; and

and n are each O. .

Certain of  the intermediates in the production of the
nitrogen-containing heterocyclic compounds (I) are novel and aré
claimed in our co-pending Patent Application No. 8513656, 'fhésé

10 novel compounds have the formula: '

F ’ 'l l!
' @-mcn-cm RY
| R}
15 wherepisOor 1, R‘; is a halogen aiom, a hydroxyl group, a
tosyloxy group or a mesyloxy group,
R;‘ and R;‘ are each independently a hydrogen atom or a
methyl group, and . <
| R4 is a hydrogen atom or a fluonne atom when p is 1 or a
20 fluorine atom when p is O. |
Organophosphorus insecticides, organochlorinated
-insecticides, and carbamate insecticide have made a great
contribution to prevention and extermination of h_amful_ in#écts.
Some of these insecticides, howevef_, exhibit a high toxicity.
25 Furthermore, their residual effect sometimes causes an unfavburablé

abnormality in the ecosystem of insects. Furthermore, a resistance

to the insecticides is



25 Furthernore, their residual effect sonetines causes an unfavourable
abnormel ity .in the ecosystemof insects. Furthernore, a resistance t he
i nsecticidés is noticed, in house ijqﬁh_pIanthoppers, | eaf hopper d-
rice borers. In order to overcone these problens, an extensive study was ™
carri-€édout to provide an excellent insecticide 5 which shows at a | ow
concentration a high preventive effect attributable to a juvenile

hor none- | i ke @gfeii Vi B%ana%c%s%ﬁQQﬂés|t plase dxae) fufibggds tard rice
ni trogen-containi ng heterocyclic conpounds (r)y of the i nvention are useful

for the contr®brefsi.nsects in agricultural fields, forest |ands, 10
granaries, stored products, sanitary facilities, etc. A known insecticide
havi ng a juvenil e hor nora ldddermdia vovercons thassvproblamseprreesténgi®e patents
3,904,662 and 3,912, 815). The insecticidal activity of this known substance
is'still not s&udyf wesocprri®d out to provide mn r%’gﬁul%%'@amﬁ?@tml e

het er deyclic conpounds (1) of the invention show a veni | e hor pone-

control liSg ewhdsh shewshateforlow arnrenkration A E&E%W?E%Y%negg?"t

attributable to a juvenile hormone-like activity; as a
result, it has now been found that the nitrogen-containing
heterocyclic compounds (I) of the invention are useful for
w the control of insects in agricultural fields, forest 1ands;
~ 10 'granaries, stored products, sanitary facilities, etc. |
A known insecticide having a juvenile hormone-1like
‘activity, . is known ?ﬁethoprene”‘(U.S. patents
3,904,662 and 3,912,815). The insecticidal activity éf this
known substance is still not satisfactory.
15 The nitrqgenécontaining heterocyciic compounds (1)
of the invention show a Juvenlle hormone-llke controlllng
effect and therefore can be used at a low concent:atlon for

the control of a variety of insects Eelonging to Coleoptera,

o . Lepidoptera, Hemiptera, Dictyoptera, Diptera, etc. as well

20 as spider mites (Terangchidée) belonging to Acarina in agri-
cultural fields, forest lands, granaries, stored produéts
. and sanitary facilities. |
The nitrogen-containing heterocyclic compounds (1)
can be prepargd by various procedures, of which typical
25 examples are shown below. |

Procedure A

A compound of the formula:



'the control of a'variety of insects belonging to Col eoptera, Lepi dopt er a,

Hem.ptera, Dictyoptera, Diptera, etc. as well 20 as splder mtes :
(Teriﬁ%&hldae) bel ongi ng to Acari=n@& i-n agri- cultural *fields, forest |ands,
_/gran es, stored products and sanitary facilities. The nitrogen-containing

,heterocyclic conpounds (I) can be prepared by various procedures, of which

- typical 25 exanples are shown bel ow. Procedure A A conpound of the
formula: —-ferr] _[err] 5 wherein RA-, R5, RG,, Y, Z, mand n are each as
defined above, R2Rg ach ind ndently hydrogen atom or a net hyl
group and Ais a halo tosyl o roup is
reacted with a conpou 'éﬂéxgﬁP%E_' qﬁ igﬁg
(') wherein Rland X afje each af defi ned above, an al kali nmetal salt
thereof to give the nit %gen cq 4a}lnlng hererocycllc,

. . . m . .

o

5 . wherein Ry, Rg, Rgr Y, Z, m and n are each as defined above,
Ri and Ri afe"each independently a hydrogen atom
or a methyl group and Al'is a halogen atom, a mesyloxy group
or a tosyloxy group is reacted with a cdmpéund of the
formula: o _ | |

10 : H-X-R;, B £ = & I
wherein Rl and X are each as defined above, or an alkali
metal salt thereof to give the nitrogén-containing hererocyclic
compound (I). . | |

The reaction is usually carried out in the absence

15 or.pfesenée of an inert solvent (e.g. dimethylformamide,
diméthYlsulfokide,'tetrahydrbfuran, dﬁmmhmqéﬁmme or
toiuené) in_the presence of an acid accepting agent such as
an alkali metal, an alkali nmetal hydride, an alkali metal
amide, an alkali metal hydroxide, an alkali metal carbonaté,

20 an alkyl lithium or an organic base at a temperature of
470°c.to the boiiing temperature"bf the reaction mixture,
preferably from room temperature to'110°c, for a period of
.0;5 to 24 houfs. In order to accelerate the reactiqn, a
phase transfer catalyst such as benintriethylammonium°

25 chloride or tetra-n-butylammonium bromide may be employed.

In this case, water may be used as the solvent.

The molar ratio of the compbdnd_(II) to. the

e



compound  (I'). The reaction is usually carrired out in the absence 15 or
presence of an inert solvent (e.g. dinethylformam de, dimethylsulfoxide,

t et rahydr of uran, di met hoxyet hane or toluege)l in the presence of an acid N
acceptlng agent such as an alkali nmetal, an alkali netal hydride, an alkali
metal” am de, an alkali netal hydr oxi de, an al kali mnetal carbonate, 20 an
al kyl lithiumor an organic base at a tenperature of [err] to the boiling
tenperat ure ofcdniurehclIIN MK indmaPref Brably-f Lo poefetebhgr at ur ¢, 10~
[err], for a period of 0.5 to 24 hours. In order to accelerate the
reaction, a phHas® transfer catal yst such as benzyltriethyl anmoni um 25
chloride or tetra-n-butylamoni um brom de may be enployed. In this case,
wat er may be used as thePxageduxe Hhe nDIar ratio of the conmpound (I1) to.
t he -6- conpound (I11) is normall 1 - 10, preferably 1:1.1- 1.5 .
Procedure B A conpound TIRPIURINP the formula:

5

Rg . z. ’l‘é -‘l‘é |
\@/ @y-eaﬁcn SCH-X'H  (IV)
Rs Ry '

W, . whefein Ri, Ré, R4, RS"RG' Y, Z2, m and n are each as
10 defined above and X' is an oxygen atom or a sulfur atom,or
an alkali metal salt, thereof is reacted.with a compound of
the formula: |
A,~R, | (V)
wherein R, is as defined above and A5 is a halogen atom
12 to give the nitrogen-containing hetefocyclic'compound_(I).
The reaction is usually carried out in the absence
or presence of an irert solvent (e.g. diméthylformémide
&~; dimethylsulfoxide, tetrahydrofuran, dimethoxyethane, or
toluene) in the presence of an acid accepting agent such as
20 an alkali metal, an alkali metal hydridé, an alkali metal
amide, an alkali metal hydroxide, an alkali metal carbonate,
an alkyl lithium or an organic base at a temperature of
-30°C.to-the boiling temperature of the reaction mixture,
preferably from room temperature to 110°C, for a period of
2 0.5 to 24 hours. 1In-order to accelerate the reaction, ‘a
phase transfer catalyst such as benzyltriethylammoniuml

chloride or tetra-n-butylammonium bromide may be employed.

In this case, water may be used as the solvent.



5 R [err] [err] [err] wherein R2, R3, R4, R5, R6, Y, Z, mand n are

ea s R2, R3, R4, R5, R6, Y, Z, mand n are defined above and X is an
. OX atomor a sulfur atomor ap @lkali metal salt,thereof is reacted
..AMth a conmpound of. the fornula: A2-Rl1 (V)
wherein R .is as defined above and A2 is a hal ogen atom 15 lto

gi ve the nitrogen-containing heterocyclic conpound (I). The reaction is
usual Iy carried outhénmdberabsedocodr theesonpeuntd FIvinerd . adlevent (e.g.

di et hyl f or mam de di met hyl sul f oxi de, tetrahydrofuran, diiethoxyethane, or \
t ol uene)canpdured p(€kehsenoohadbyati d QcSept g pyeferskdy ds 20.8h -al kal i
nmetal, an alkali netal hydride, an alkali netal am de, an al kali netal
hydr oxi de,0an al kali metal carbonate, an alkyl lithiumor an organic base

at a tenperature of -30C to the boiling tenperature of the reaction
m xture, Procedure C S S

:}

5 _ The nitrogen-containing heterocyclic compounds (I)
wherein R, or R, is a halbgen atom can be prepared by
reacting the corresponding non-halogenated.compounds with a

halogenating agent. For example., the nitrogen-containing

Lo heterocyclic compound (I) wherein Ry is=-<§;}> » Ry is L)

chlorine;-R3, Rg and R are each hydrogen, X is sulfur, Y
and 2 are each oxygen and m and n are each 0, may be
-prepared by reacting a non-halogenated compound of the
formula: .
15 — N
- : C _ -ad’ N
Ol
with an N-halosuccinimide of the fbrmula:

20

The'abéve reaction may be cafried out in an inéit
‘solvent (e.g. carbon tetrachloride, 1,2-dichloroethane or
5 methylene'chloride). If desired,:a radical initiator such
’ as a,a-azobisisobutylonitrile or benzoyl peroxide may be
present in the r;action system so as to effect the reaction

smoothly. No particular limitation is present on the.
_ ‘ _



preferably fromroomtenperature to 110C, for a period of 25 0.5 to 24
hours..In order to accelerate the reaction, a phase transfer catalyst su@
as benzyltriethyl ammoni-um chl ori de or t<tga=n-butyl anmoni um broni de may be .

enployed. In this case, water may be used as the sol vent. -7- . The
nolar ratio of the conpound (IV) to the conpound (V) is normally 1 : 0.5 -
10, preferably 1 : 0.8 - 5.0. Procedure C5 The

ni t r ogen- cont aeaicird ome tteamped ture dpounts déjeximks eih MWy obe F@ergoamed at
hal ogen atom can be prepared by reacting the correspondi ng non-hal ogenat ed
conpounds wit ¢ &empergdnme Rf db"é'htto "F*é# kakkine telﬂ%’-”ﬁ vFegef- EBft ai ni ng
het erocyclic conpoynd (1) wherein s chloripne, R3, R5

and R6 are eadRaRFdCFydixtuse. suﬁ'ff%rrea{cWZ’-%r‘és‘é%l: Y oxyGRPhAtem and n

are each 0 Mot RS PR Yof SO "o 50K 1! e AL £ ERTRENT aghnk e
~ 5 such as N-halosuccinimide is preferably used in an .amount
equimolar or greater to the non-halogenated compound.

In the above procedures, the recovery of the so-
produced nitrogen—coﬁtaining ‘heterocyclic compound (I) from
the reaction mixture and the purification of the recovered

10 nitrogen—containing heterocyclic compound (I) may be carried
out by per é_e conventional procedures. For .exa;nple, the
puri'fication may be achieved by recrystallizatioﬁ or chroma-
tography. : _

The nitrogen-containing heterocyclic compound (I)

15 has optical isomers -"‘w-ith'r'espect to the groups R, and R3,.
all of which are included within the scope of the invention.
Further, the nitrogen—conﬁaininé heterocyclic c_ompounds (1)
have a lone pair of electron$ on the nitrogen atom so that some of

v \ them can form salts with- acids, and those salts are also

20 included within the scope- of the invention. Examples of the
acid are 1norgan:|.c ac:l.ds (e.g. hydrochlor:.c ac1d,
hydrobromic acid and sulfuric acid) and orgam.c acids (e. 9‘-_
trifluorocacetic acid. and trichloroacetic acid).

The compound (II) as one of the stérting materials

25 may be produced by per se conventional procedures, of which

typical examples are shown in the following schema:



[err] with an N-hal osuccini m de of the fornula 20 0 The

action nay be carried out in an inert. solvent (e.g. carbon
CH| ori de, 2-di chl or oet hane~oP methyl ene chloride). If desired, a
- r-adi cal initiator such 25 as a, a- azobi si sobutylonitrile or benzoyl peroxide
may be present in the reaction systemso as to effect the reaction
snoot hly. No partlﬁHIar limtation is g g?eng on the -8- reaction
t enper at ur e~but, BRndrif, OFYIRBY OB SP&FRSFTed at a tenperature of [err]
to the boiling tenperalyre of, ,{he reaction m xture. The reaction is
usually conplete—mrgérﬁ—g—ééLiOd of 1 to 50 hours. ‘The hal ogenati ng agent

such as N-hal osuccinimde is preferably used in an anmount eqU|nDIar or
greater gpo the nonzhalogenated conmpound. In the above procedure t he

recovery - uced nltrogen contaga@@g heterocycllqiqﬁapound (I)
from Y'H
R} s
| |° 0¥,

(R ) o Br-CH—-(-CHZ'-)-E-CH\

0o-w,
(vI) R (VII)

Rg z 'Ry . :
| i ~ CHyMgBr =~ .
: _ - ' ~CH—CH,3—CHO . -
. or LiAlH,
Rg (Ry) .

(VIII)

Ré l2
Y'-CH-*CH2+—“CH—OH

L RO

(IX)

| psr3 | |
N —>» (IX: A, = Br or tosyloxy) <:}

or H3 4(:)%80 C1/ [;;J

(wherein R2' 5, R4, Rs, Re, 2, m and n are each as defined

above, Y' is an oxygen atom or a sulfur atom and'wl'is an

alkyl group).



the reaction mxture and the purification of the recovered 10

ni trogen-contai ni ng heterocyclic corrpound (1) may be carried out by per‘
conventional procedures. For exanple, 3 purification may be achi eved\
recrystallization or chroma- tography. Th nltrogen cont ai ni ng heterocyclic
conpound (I') 15 has optical isoners with respect to the groups R2 and R
all” of which are included within the scope of the invention. Further, the
ni trogen- cont ai ni ng. het eposyeduteceppounds (1) have a | one pair of

el ectrons on the nitrogen atom so that sone of themcan formsalts with
acids, and those salts are also 20 included within the.scope of the
invention. Examples of Rge acid afg inorganic aC|dsR§e g. hydRQchIorlc

acid, hydrobrom c acid and iC and organ|& aci ds I%
trifluoroacetic acid and oro Y3Hi df. *hécg'ﬁﬁﬁgﬁﬁ‘g MRgas one
of thgﬁstarting materials 2 may be. duced by per se conventi onal
proceddres, of which typical exanpl?ﬁ ?re shown in the foll owi ng schena:
-9- When Y i s oxygen or sul fRs: -
(VI) (x)
Base -
> (II: Al = halogen)
Y .
(wherein R/}, Ré, R4, Rs, RS' Y', 2, m and n are each as
defined above and A4 is a halogen atom).
Procedure (3)
R! .
lz base .
Y'H + CH'—/CH —_—>
O
(Vn - (X1)
), \ '
Y'-CH -CH—OH
| (X1I)
PBr3

> (I1: hydrogen; A, = Br
- N - or tosyioxy n = 0)
or H3c©-sozc1/ (\J

(wherein Ri, R4, Rs, RG' ¥', Z and m is as defined above).



.Procedure (1) [err] [err] (V) (VI1) 6 CH MyBr

or | H4 R5 (R4 (M11) RS (RAYmM (I X PBr 3 (wherein R2, R3, R4,
R5, Z. mand n are each as defpped above, Y is an oxygen atomor a
'sulfur atomand W is an al kyl group). -10- Procedure (2) R [err]

Procedure (45

base "
—CH—{-CHZ)—C—O—W
ll |
Rs ,

Br- CH—GCHZ-)— C-O-W R C/
(Vi) ' (X111) s - (X1v)

R 2 RS
LiAlH, 6 3

_ > ) ¥ —CH—{CHZ-)-B—_ CH 2-0H

Rg (R 4 ) o Q
' (XV) '
PBr 3
> (II: R} = hydrogen; A, = Br

or tosy’ioxy
or H c@-so c1/ O

(wherein Ré, R4,--_R5,""*RG, Y.', Z,.m and n. are each as defined
above and W2 is an dlkyl group).

When Y is methylene and n is zero:-

| R z R!
\ 6 |3 14 base !
_ o CHO + (W, o-)—z—ﬁ cx-ﬁ _—
' _ o o '

(XVI) - (XVII)

LiAlH

\

Ry
(XVIII)



R5 - (RA)mM (V1) (X) Base (Il: Al = hal ogen)

(wherein. R 2, R 3, R4, R5, R6, Y', Z, mand n are each as defined above .~
and Ais a halogen atom). Procedure (3) RGR - (RA)ymferr] (V)
(XI) -R (XI1) PBr (ll: R 3= hydrogen; A = Br or tosy oxy; n = ) or
H3Cferr] (wherein R2, R4, R5, R6, Y', Z and mis as defined above).
Procedure. (4) (V) (XI11) . (XI'V)

RG ' zZ R! R! .

b -ds
CHZ- H-CH-OH .

A (XIX)

PBr

> (II: Y = methylene; Al = Br

3 '-
N or tosyloxy; n = 0)
or n3c-©-sozc1/ @ o

P (wherein Ri, Ré, R4, RS' R6' Z and m are each as defined
10 above, W3 is an alkyl group and W4 is a methyl group or an
alkoxy group). | | '
. The compound (VI) is known or can be prepared by
per se conventional procedures (cf’ Angew.Chem.; 52, 915
(1938); Japéﬁesé Patent Publn. (uhexamihedf No. 62033/1980).
15 A typicalpexamﬁle Tor produéing the compound (VI), e.q.

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

_F copper or

: : | _ | its compound |
; F + MO OCH >
b N\ 3 _

20 E
. . : | : | r _
' : HBr _ .
25 (wherein M is an alkali metal atom).

The compound (IV) wherein X is an oxygen atom may

be obtained in-the same manner as the preparation of

the compound (II). The compound (IV) wherein X is a sulfur



[er
(wh
an

r].

i Al H . - [err] RS (R4) m (XV) = hydrogen; = Br
\n R3, R4 R5, R6 Y, Z, m and ﬂ are each as defined above and W2i s
| group). Wien Y is mathylene a‘b nis zero:- [err] (XV)

AXVITY W (XVITT) -12- R5 (RA)mM (XIX) 5 PBr3 [err] or H 3C (wherein
R 2,

10

15

20

25

R 3, R4, R R6, Z and mare each as defined
atom may be produced in the tolloﬁ;nq manner:

@/ @t-:ﬂ -(cxzi—— (':H-'Al
(Ry)

{11)

> {IV: X = sulfur)

{wherein Ri, R, Ry» Rgs R, ¥, Z, A, m and n are gaéh as
defined above and M is an alkali metal atom). |
One of the optlcally active inte:mediate compounds used in the
production of the ccmpmnds of the invention, i.e. (S)= (+)-1-methyl-2-
phemmq#pmaxmyueaﬁmol,nay'becﬂxsdned:n ﬂuafblhmnngxmuumm

oot O e 1P 0
B O-C—C. . CH.0-C—=C.,
280 [ on > T [0

_ p-toluene~-
0O B’ sulfonic acid o H

((S)-L-ethyl lactate)

-.'x.;;am‘ HOCH. -—.‘l. & /O %3 @-sozcu O

~ ‘-o

—

_ 33C‘©-SOZ-O-CH ——;.33 /Q @".‘Oﬂ

v

base

O



10+ abeve, WB is an al kyl group and W is a nmethyl group or an al koxy.
group): . The conpound (VI) is known or can be prepared by per se <§E§
conventional procedures (cf.- Angew. Chemyg4 22, 915 (1938); Japanese Patents
Publ n. (unexam ned) No. 62033/1980). 15 A typical exanple for producing

t hé- conpound (V1), e.g. 4-(3, 5-difluorophenoxy)phenol, is illustrated
bel‘'ow. copper -or its conpound 20 F HBr 25 (wherein Mis an al kali netal
atom). The compoupd (1V) wherein Xzﬁi gen at om greio beend+ai ned i n-the

sane nmanner a e pr ation of d (I1). éﬁmf@mﬂcomoﬂd(IV)
wherein X is Oﬂﬁﬂf—Tﬂ?mwna q; produeed—rﬁr+he—+e++emrﬁg—>
~0

manner: [err]
H

et CH3

|
o@-o-cn——' .
<::>* 2. [ ~on

H

ﬁikewise,.(R)-(-)-l-methyl-z—(4-phenoxyphenoxy)-

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

v |
The (R)-(-)- or (S)-(+)-isomer of l-methyl-2-(4-
phenoxyphenoxy)ethahol can be converted into its corre-
sponding another stereo-isomer according to the following
steps: -
R-S0.,Cl/organic
<::>» 1'3 base?
O0-CH —C ' >
@ =‘oa |
.
(R)=(~) -isomer
%~j A

| 0
Hy . I

. - ] : c
Ot —=
o 0-CH;—C
2 ;\osozn
H .

v




5 [err] (IV X = sulfur) 10 (wherein R 2, .
R 3 R5 R6, Y, Z Al mand n are each as defined above and Mis an
al k nmetal atom. One of the opt+chb6ly active n ate conpounds used in
t he producticn of the conpounds of the invention, i.e. (S)-(+)-1-nethyl-
(4- phenoxy- phenoxy) ethanol, nmay be obtained in the foll ow ng manner: 15 0
H ((S)-L-ethyl Iactate) 20 25 -14- CH p-tol uene- sul fonic

acid HH Li kewse, "(R)-(- )-I ﬁeth | - 2- (4- phen ¥§ OXM% et hanol is
pr epar ed °W5 ngﬁl Ia tate" The (R)AQJ% %L, +) - i sonmer of
1- et hyl 4= . 27 -.0-C~CH T

H 3
5 ?H3 -
O,
l‘c.OH . . ’
H

(S)-(+) ~isomer
wherein ﬁlis'a p-tolyl grbup or a.methy1 group and M' is a
10 soéipm atom or é'96£assium atom. |
Practical and presently preferred embodiments for
préparation of the“ccmpdund (I) are illustratively shown in
Jthelfollowing'Exampleé.
' Example 1

; 15 Preparagggn of Compoﬁnd No. 1 (Procedure A):-

To a suspension of sodium hydride (132 mg, 3.3
mmol; 60 % in oil) in dimethyifbimﬁpide (5 ml), a solution
of 2-hydroxypyrid%ne (314 mg, 3.3 mmol) in dimethylformamide
(3 ml) was dropwise added with stirring, and stirring was
20 continued at room temperature until the generation of
hydrogen gas ceased. To the resultant solution, there was
dropwise added a solution of 26(4—phenoxyphehoxy)ethy1
bromide (879'mg, 3.0 mmel) in dimethylformamide (3 ml),.and
the mixture waé stirred at room tempefature overnight. The
25 reaction mixture was poured into watér (70 ml) and extracted

with toluene (25 ml) three times. The toluene layer was
dried over anhydrous magnesium sulfate, and the solvént was

removed by evaporation. The residue was purified by silica



phenoxyphenoxy) ethanol can be converted into its corre- spondi ng anot her
stereo-isonmer according to the followng steps: RSO d/organic (R - -) .

-1 soner

OCE3 [err] H -15- 0 - 16 =hydrolysis H 3 CHS5

[err]. (S) - (+)-isoner wherein Ris a p-tolyl group or a nethyl group and

M

is a sodiumatomor a potassiumatom 10 Practical and presently

preferred enbodinents for preparation of the conpound (1) are
i | lustrativel geihooflumn chromatography to give 2-[2-(4-phenoxyphenoxy) -

10

15

20

25

ethoxy]pyridine (264 mg) as white crystals. M.P., 94.2°C.
Example 2
Preparation of Compound No. 3 (Procedure B):-

To a suspension of sodium hydride (200 mg, 5.0

‘mmol; 60 % in o0il) in dimethylformamide (5 ml), a solution

of l-methyl-2-(4-phenoxyphenoxy)ethanol (1.22 g, 5.0 mmol)
in dimethylformamide (3 ml) was dropwise added with
stirring, and the mixture was kept at an inner temperature

of 50 to 60°C until the generation of hydrogen gas ceased.

2=Chloropyridine (684 mg, 6.0 mmol) was dropwise added

thereto, followed by stirring at 100 to 110°C for 5 hours.
The reaction mixturé was.cooled to room temperature, poured
info water (100 ml) and extracted with toluene (40 ml) three
times. The toluene:iéyer was dfied over anhydrous magnes;um

sulfate, and the solvent was removed by evaporation. The

- residue was purified by silica gel column chromatography

to give 2-[i-methy1-2-(4-phenoxyphenoxy)ethoxy]pyridine
20.5

(1.27 g) as pale yellow liquid. Ny 1.5823. Upon being

allowed to stand for a few days, the 1iquid solidified to
give crystals. M.P., 49.75C. |

Example 3 -

Preparation of Compound No. 12 (Procedure B):-

To a suspension of sodium hydride (20 mg, 0.5
mmol; 60 % in o0il) in dimethylformamide (1 ml), a solution
of l—methyl-z-[46(3,5-difluorophenoxy)phenoxy]ethanol (140
ﬁg, 0.5 mmol) in dimethylformamide (1 ml) was dropwise added

with stirring, and stirring was continued at room temper-



ow ng Exanples. Exanple 1 Preparation of Conpound No. 1 (Procedure
’n a suspension of sodium hydride (132 ng, 3.3 mmol; 60 %in oil) in
%9 f or mani de (5 M), a solut+on7of 2-hydroxypyridine (314 ny, 3.3
--mmol) in dinmethylformam de (3 m) was dropw se added with stirring, and
stirri.ng was continued at roomtenperature until the generation of 20
hydr ogen gas ceased. To the resultant solution, there was dropw se added a
sol ut i oratofre2 vyt iph ertox ygpemevayienhof bydnbden(eaeungﬁssdo mdol) in
deHwHowmmdeéBrﬂ) and the mixture was stirred at roomtenperature
over ni gftluopepyaridineat97 org ni k: Oremedd waar dgopwisenadded 70 ni) and
extracted with toluene (25,mM) three tines. ,The toluene | ayer was dried
over an%&ﬂﬁiﬁ? st Qﬁn%%ﬁ?%f% wafdSEhETEd| 3ENLORRS tRERSFAF ISP

du | |
Ch ot GYARAIG o DA TSRS mhBkyBheBRy FOusERo S PrieTe (D64 my)-as
)=

whigt.e C%ﬁﬁt%ﬁ% Jﬂé?acééﬁr&ith toluene (20 ml). three times. The

toluene layer was dried over anhydrous magnesium sulfate,

and the solvent was removed by evaporation. ' The residue was
purified by silica gel column chromatography to give 2-
{14methyl—2-[4-(3,S—difluorophenoxy)phenoxj]ethoxy}pyridine
10 (129 mg) as pale yellow liquid. n2-? 1.s602.
Example 4 |
- Preparation of Compound No. 49 (Procedure (A):-
To a suspension of sodium hydride (160 mg, 4.0
mmol; 60 % in oil) in dimethylformamide (5 ml), a solution
15 of 2-mercapto-2-thiazdline (476 mg, 4.0 mmol) in dimethyl-
formamide (3 ml) was dropwise added with stirring, and
stirring'was continued until the generation of hydrogen gas
ceased. To the resultant éolution,'there was dropwise addéd
. a solution of 2-(4—phenoxyphenoxy)ethy1 bromide (1.17 g, 4.0 C}
20 mmol) in dimetﬁylformamide-(3 ml), and the mixture was
stirred at room temperature overnight. The reaction mixture
was poured ingo water (80 ml) and extracted with toluene (40
ml) three times. Thé toluene layer was dried over anhydrous
magnesium sulfate, and the solvent was removed by
25 evaporation. The residue was purified by silica gel column
'chromatographyftO'give 2-[2-(4-phenoxyphenoxy)ethylthio]-2-
thiazoline (887 mg) és pale.yellowacrysfalé._ M.P., 88.6°C.

Example 5



Exanpl e 2 Preparati on of Conpound No. 3 (Procedure B):- 5 To a

susperisi on of sodi um hydride (200 ng, 5.0 mml; 60 %in oil) in 0
di ret hyl formam de (5 m), a solution of 'ég;)
| - met hyl - 2- (4- phenoxyphenoxy) et hanol éf g, 5.0 mol) in

di'met hyl formam de (3 nl) was dropmﬁse added with stirring, and the m xture
was kept at an inner tenperature 10 of 50 to [err] until the generation

of hydrogen gas ceased.pZepit 0PN bfi 06mpO8AdANYO.620 NPRbredazTedBIRW SE
added thereto, followed by stirring at 100 to 110C for 5 hours. The
reaction m xture was cofled (8)+DheRthehptaatate, tpdrabgdiropy raaydr ethed m )
and-extracted with toluene (40 m) three 15 times. The toluene |ayer was
dried over anhydrous nenEshyln tactate, (4n0 9he3§ommeﬁﬂ aad dihydeopyyane
evaporation. The residue was purified by silica ‘col umm chronatoggfphy

tg|g|§; 20&}[| UIga»24gffmmkhd&@@ﬁeﬂéﬁyyégz?ﬁypp FYdﬂrfzagsrro ff;zind for a
PeM/days t hdn} tuu%PsEF?d???% ?BtgmgﬁtEFﬁstgl§°lHFg°n p&r Prt °§%&ﬁﬁ
Preparat| on ofu (HIRAUNLeIR (36 45T CERHHES Bhner 2 R
at an inner temperature of 0°C, and the'mixture was stirred
at the same ﬁemperature for 2 hours and at 20°C for 12
. - hours. The reaction mixtqre was poured into an ice-cooled S
10 % aqueoﬁs'potassidm carbonate solution and shaken. The
| ether léyer was separated, washed with an agueous sodium
chloride solution and dried over anhydrous magnesium sul-
fate. Removal of ether gave almost’ pure (S) ~L-ethyl lactate
_tefrahydropyranyl ether (6.6 g) as pale yellow liquid.

15 p22-0

229 1.439s. [a1§3'é -54.3° (CHC1l,, c = 0.56).

(2) (S)-Z:YTetrahydropyranyloxy)-1-propancl
To a solution of lithiumaluminum hydride (1.5 g,
40 mmol) in-dgy ethér (50 ml), (S)~L-ethyl lactate tetra-
- N\ hydropyranyl ether obtained in (1) (6.6 g, 33 mmol) was
20 dropwise added at an inner temperature of 0 to 10°C, and the
mixture was stirred at the same temperature for 1 hour and
at 20°C for 1 hour. The reaction mixture was then poured
into an ice-cococled agqueous ammonium chloride solution and
extracted with ether. The ether layér was washed with an
25 aqueous sodium chloride solution and dried over anhydrous
magnesium sulfate. Remdval'pf'ether gave (S)-2-(tetrahydro-
pyranyloxy)propanol (4.2 g) as pale yellow liquid. ngz's

1.4552. [a1§3 = -5.3° (CHCl., ¢ = 0.51).° IR (film): 3400,

3



25 _mmwol; 60 %in oil) in dinmethylformamde (1 m ), a solution of .
"ip -2 [4-(3,5-difluorophenoxy)phenoxy] ethanol (140 ng, 0.5 mmol) in
eppyfformamde (1 m) was dropwiss@edded with stirring, and stirring was
~cant\wrted' at room t enper - -17- ature until the generation of hydrogen
gas ceased. 2- Fluoropyridine (97 ng, 1.0 mmol) was dropw se added thereto,
and the mixture was stirred at roomtenperature overnight. The reaction

m xture @&@anAQ§Pqr&Qﬁ%wﬁ%ﬁr?naﬂs m) and extracted with toluene (20
m) th ti dried yd
su?fap;eeanhnfﬁe so ent eqf hﬁ% %Mgir%éégan ?6¥?n$5828§§.”§gn322um

purlfled Sili olunn chromat ogr aphy to give 2-
(I-nethyl ?%§1é§¥§ %orophenoxy)phenoxy]ethoxy)pyrld|ne 10 (129 nm)

; as pale yeIIowI|(m54#oldégé4uﬂf§§£§ ?§¥gg§hg sPeepa ??6§ﬁogﬁ gggpound No

49 (Procedure (A 0 a suspensi ““sodi um hydri

%img 0'|kdd%dMHHHJUQJIﬁEEWﬂdﬁf(?Sﬁiﬁ*(@eﬁ?&ﬁ&&?Bp??anyQBxy)propanol "'
2-mercapt o- 2-thi azoline (476 ng, 4. ) 1 n dine

~as obtained (2) (4.2 g, 28 mmol) in pyridine (7 g) at a

- temperature of 0 to 5°C, and the resultant mixtu:g was
allowed to stand at 0°C for 12 hours. The reaction mixture
was-poured into ice~water and extracted with ethyl acetate.

10  The ethyl acetate layer was washed with water flve times and
then with an aqueous sodium chloride solution and drled over
anhydrous magnesium sulfate. Removal of the solvent gave
(S)-27ﬁtetrahydropyfanylgxf)-1-propyl p-toluenesulfonate
(6.8 g) as pale yellow liquid. 1H-_NMR spectrum § (CDClB,'

15 TMS): 1.13 (3H, m), 1.3 --1.8 (63), 2.39 (3H, s), 3.2 - 4.2
(5H), 4.52 (1H, broad m), 7.0 - 8.0 (4m).

'(4) ~ (S)-1-Methyl-2-(4-phenoxyphenoxy)ethanol
To a suspension of sodium hydride (0.84 g, 21
\ mmol; 60 % in oil) in dimethylformamide (20 ml), 4-phenoxy-

20 -pheﬁol (4.20 g, 23 mmol) was gradually added undé: ice-
cooling, and the mixture was stirred at 20°C £of 1 hour.

(S) -2~ (Tetrahydropyranyloxy)-1l-propyl p-toluenesulfonate as

‘obtained in (3) (6.39 g, 20 mmol) was added thereto, and the
resultant mixture was stirred at an inner_temperatufe of

25  70°C for 7 hours. The reaction mixture was then poured into
ice-water and extracted with ether twice. The ethef iéyer
was washed with a 3 % aqueous sodium hyd:o#ide solufion so

~ as to eliminate unreacted 4-phenoxyphenol. The ether layer



“formam de (3 m) was dropw se added with stirring, and stirring was
continued until the generation of hydrogen gas ceased. To the resultant (??b
solution, there was dropw se added a sgl yhi on of 2-(4-phenoxyphenoxy) et hy
bromde (1.17 g, 4.0 20 nmol) in dlnethy formamide (3 m), and the m xture
way stirred at roomtenperature overnight. The reaction m xture was poured
into water (80 m) and extracted with toluene (40 m) three tines. The

t ol uene | ayer wassWhshsfl widrh sarh o sresptiminelslof dde, sabdtids sadvent

was renoved by 25 evaporation. The residue was purified by silica gel

col um chr omatdgeshigven ahdroy qagnsriox yphkfake) et hftehi vdm@val of
R TR N LT RN S TN AW LI
51y opyr g i M W A et Sl R
oot i e A Ol TS B0 n sy
mxture was Sldi%th bicarbonate solution and extracted with ethyl acetate
- twice. The ethyl acetate Layer was washed with an aqueous
sodium chloride solution and dried over anhydrous magnesium
sulfate. After removal of the solvent, the residue was
10 pufified'by silica gel column chromatography to give
(S)-l-méthyl-z-(4—phenoxyphenoxy)ethanol (2.30 g) as white
crystals. M.P., 73.6°C. [al3? = +18.5° (cHCL,, c = 1.0).
. (5) (S)-2-[1-Methyl-2-(4-phenoxyphenoxy)ethoxy]-
pyridine t
15 To a suspension of sodium hydride (80 mg, ;.0
mmol; 60 $ in oil) in diﬁethylformamide (5 ml), (S)-1-
methyl;z—(4;phenoxyphenoxy)ethanol as obtainéd in (4) (500
~mg, 2.0 mmol) was added at an inner temperature of 0°C,
“ and the resultant mixture was stirred at 0°C for 30 minutes
20  and at 20°C for 1 hour. 2-Fluoropyridine (280 mg, 2.9 mmol)
| was added-thereto, and stirring was continued at 20°C for 12
hours. The reaction mixture was poured into ice-water and
extracted with ethy1 acetate twice. The ethyl acetate layer
was washed with an aqueous sodium chloride solution and
25 dried over anhydrous magnesium sulfate. After removal of
' the solvent, the iesidue was purified by silica gel column

chromatography to give'(S)-Z-[l-methyl-Zi(4-phenoxyphenoxy)-

23.0

ethoxy)pyridine (370 mg) as pale yellow Yiquid. np



at tr ame tenperature for 2 hours and at [err] for 12 hours. The reaction
m Xt | was poured into an ice-cooled 5 10 % aqueous potassi um carbonate
sol ut¥on and shaken. The ether | aye¥l was separated, washed with an aqueous
" sodi um chl oride solution and dried over anhydrous magnesi um sul - fate.
Renoval of ether gave al nost pure (S)-L-ethyl |actate tetrahydropyranyl

?Elrllér 3( gg@%g)s P‘? '2'3 y%lslygévb%g#gﬁﬁ?oﬁy'rggﬁgf’%}gfgf pr opanol To_-. ([aer "l

solution of [ithi y pugn hydride (1.5 g, 40 nmmol) in dry ether (50 m),
(S)-L-ethyl Iactagggéﬁﬁlg—gkydropyranyl ether obtained in (1) (6.6 g, 33

L) s 20 dropyLsecaddsd ok aBnpBiRR KEIPILE et Rledhdd AC and the

mxture was stirred a e Sane te rature fo our and at [err] for 1
hour. The reacti onpgi ét'yégumntBenap?%eq!_ihatqlarm IgG,2 190 Glnsh Yacg ous
ammoni um chl ori de solution and extracted with ether. The ether |ayer was-..
washed wigdy #de2Phydragueans (20dindm, chl-buitge dakhliven ¢1dnly i ED mave);
anhydr ous magnesi um sul fate. Renoval of ether gave (S)-2-(tetrahydro-
pyranyl akyd mirepb/val) (wa8d giided pil e598CI onderquidrdgeny |sticeddintik] 23 =
-5.3 (CC13c = 0.51). IR (film: 3400,
the reaction mixture turned red.._After stirring at -50°C

for 30:minutes,’2-(4—phenoxyphenqu)ethgl_bromide (3.0 g, 10

mmol) was dropwise.aned thereto at -50°C, and stirring was
10 coﬁtinued.at the same temperature for 2 hours and at 20°C

for 12 hours. The reaétion mixture was poured_into.icef

watér and extracted with ethyl écetate, The éthyl aceﬁate

layer was washed with an aqueous sdﬁium chloride solution

and dried over anhydrous magnesium sulfate. After removal
15 of the solvent, the :ésidue was purified by silica gel

~column chromatography to give 2e[3-(4-phenoxyphenoxy)f

24.5

D 1.5861.

propyl]lpyridine (1.6 g) as pale yellow oil. n
Example. 7 _ |
. - Preparation of Compound No. 111 (Procedure C):-
20 . To a éolutiqn OE_2-[2-(4—phenokyphenoxy)ethyl-
- thiolpyrimidine (324 mg, 1.0 mmoi) in carbon tetrachloride
(3 ml), there was added N-chlorosuccinimide (160 mg, 1.2
mmol) with stirring under ice-cooling. The reaction system
was gradually elevated to room temperature, and stirring was
25  continued overnight. The precipitate was separated by
| filtration, and the filtrate was concentrated. Re;
crystallization of the,residue_from cyclohgxane gave

2—[1—chlorof2-(4—phenoxyphenoxy)ethyithid]pyrimidine (268



-19- 2930- 1080, 1020 (strong). (3) (S) -2-

(Tetrahydropyranyl oxy) -1 -propyl p- tol uenesul fonate p-Tol uenesul fonyl
chloride (5.5 g, 30 mol) was 5 added %? a solution of
a

(S)-2-(tetrahydropyranyl oxy) propanol as o ined (2) (4.2 g, 28 nmmol) in
pyrldlne (7 g) at a tenperature of O to [err], and the resultant m xture
was allowed to stand at [err] for 12 hours. The reacti on m xture was

poured into lcwa;)vvaer% Pllgnt egyutabset hylpacegal@eclO  The ethyl
acetate | ayer was washed mnth water five tines and then with an aqueous

sodi um chl ori de sol uti orEsampliei @d over anhydrous nagnesi um sul fate.

Renmoval of the solvent gave (S) -2-(tetrahydropyranyl oxy)-I|-propyl

p-tol uenesul fonate (6.8 Ryeparaptienyef| CompoynddNo. 18+ KRRospdutreuB) :er 1]
(cba3, 15 T™5): 1.13 (3H m,1.3 - 1.8 (6H), 2.39 (3H, s), 3.2 - 4.2
(5FD,~4 52 (1H, broad m& migtureg. of (4rppethyi- 2—(4—phenoxyphenoxy)ethanol
(S)-1 e thylnnﬁé4 phenox phenoxy)ethanol To a_suspension of sodlunlhydrlde
(0.84 g, 2 0 ety of s ’UP‘P} rnzd?h%?ﬁ9?i’§?~ﬁfﬁﬁ€dé4(909m $5 amgddnofjaked

phenol (420 e 39 1up L cadtofyal |y 30054 L0 LS5 o300 R 1o
ammonium bromide (0.13 g) was stirred at an inner temper-
ature of 85 to 90°C for 6 hours. After allowed to cool,
toluene (10 g) was added thereto, and the resultant mixture

10 was washed with water and extracted with 35 % hydrochloric
acid (5 g) twice. The hydrochloric ééid layer was washed
with toluene (10 g). X 10 % aqueous sodium hydroxide
solution was added thereto to make the mixture sufficiently
basic. The basic mixture wﬁs further extracted with toiuene

15 (10 g) £wice, and thé toluene layer was washed with a io 2
aqueous sodium hydroxide solution and a saturated aquebus
sodium chlofide solution in order and dried over anhydrous
maghesium sulfate. After removal of the solvent, the’

&,! \ residue was purified by silic$ gel column chromatography to

20 give 2-[l-methyl-2-(4-phenoxyphenoxy)ethoxylpyridine (1.87
g) as white crystals.
| - Example 9
Preparation of Compound No. 3 (Procedure B):~-
To a mixture of sodium hydride (0.61 g, 15 mmol;
25 60 % in oil) and 2-chloropyridine (1 g, 9 mmol), there was
dropwise added a mixture of l-methyl-2- (4-phenoxy-
phenoxy)ethanol (3.0 g, 12 mmol) and 2-chloropyridine (S g,

44 mmol) with stirring at an inner temperature of 0 to 5°C.



(S) 2-(Tetrahydropyranyl oxy) -1 -propyl p-toluenesul fonate as obtained in (3)
(Eiégki, 20 mol ) was added thereto, and the resultant m xture was stirred
at =‘bﬁhner tenperature of 25 [er2} for 7 hours. The reaction mxture
was then poured into ice-water and extracted with ether tw ce. The ether

| ayer was washed with a 3 % aqueous sodi um hydroxi de solution so as to

N T Ry Lo ot OBt de: 4 2rd) (rRadaaded Aot Reae maomesi um
| fate. Aft f th th | (50 d

e rEan T S Bt te o 50 Shl BT kg aeP L CoRE LPEe bt oM owed by

“tol CPRELPEE S oy

ZqLééh?gag?;%%q‘é%r%%%gf%ﬁ%ﬁ%ﬁﬁanlﬁﬁdégiéﬁggﬂgg‘rx k%ﬁ‘i’&?ﬁ‘?ﬁﬂﬁeg@tdﬁ tvi ce.

The et hiylo appical o By oS, Ve BErYhl NoalaR e BuB 15O UlBe o(igieg)sol ut i on

and dried over anhydrous nagnesium sul fate. ter renoval of the sol vent ;-

the resiviiye aeied Ochedltd ] i 84abY¥hE! Lo6a188htCAk IR reh B LRAH Y ith gi V&7
(S)-1-nethyl -2-(4-phenoxyphenoxy)ethanol  (2.30 g) as white crystals. - MP.,

[err]. vatied dAdClektractddOpith 35 % hydrochloric acid (7.5 g)

twice. To the hydrochloric_acid_layer, a 10 % aqueous
sodium hydroxide-solution was addea to make basic,.followed
. by extraction with toluene (10 g) twice. The toluene
10  extract was wasﬁed_with_a_lo % aqueous sodium hydroxide
solution and a saturated aqueous sodium chloride solution in
order and dried over anhydrous magnesium sulfate. Removal
- of the solvent gavej2:[lfmethyerrf4-phenoxyphénoxy)f_
ethoxy]gyridine (3.Si g) as pale brown crystals.
15 : Example 10

Preparation of Compound No. 55:- |
_ Excess of gaseous hydrogen chloride was gfaduaily

introduced.int6 a solution of 2-[2~(4-phenoxyphenoxy) -
. ethoxylpyridine (1.54 mg, 5.0 mmol) in toluene (50 ml) with .
20 ' stirring. The produced white precipitate was collected by
filtration, washed with toluene several times and dried to
give 2-[2-(4-phenoxyphenoxy)ethoxy]pyridinium hydrochloride

(1.65 g) as white crystals. M.P., 138.1°C.

Reference Example 1

25 _ Preparation of (S)-(+)-1-methyl-2-(4-phenoxy-
phenoxy)ethanol: - _ .
A solution of 4fphenoxyphenél (2.14 g, 11.5 mmol)

in toluene (7 ml) was poured into an aqﬁebus solution (3 ml)



(5) (9)-2-[1-Methyl-2-(4-phenoxyphenoxy) et hoxyl - pyridine 15 ,
To a suspension of sodium hydride (80 ng, 2.0 mmol; 60 %in oil) in
di ret hyl formam de (5 m), (S)-1- nethyL;?—(4;phenoxyphenoxy)ethanol as 8
obtained in (4) (500 ng, 2.0 mol) was a ééd at an inner tenperature of OC,
and the resultant m xture was stirred at OC for 30 minutes 20 and at
[err] for 1 hour. 2-Fluoropyridine (280 ng, 2.9 nmol) was added thereto,

and stirring wissegibmntgdrakiber r(b.ver gl2 MWW smolle, rArct (Pn- (dyd ure was
- poured into ice-water and extracted with ethyl acetate twi ce. The ethyl
acet at e | ayer prapyleskedxdidieh (An 0agyedrs 2806ins Dl ddaderan indrivwfactiseod
dried over anhydrous nagnesi5§f§hlfater After renoval of the solvent, the
resi due was phyiAldaibh;silbig gekTe@uniCRErpat eyrldphwas agidesi thereto
(S)-2-[I-nethy]-2-(4-phenoxyphenoxy)- ethoxylpyridine (370 ng) as pale
yeIIQM/quuidWhEéPrFtlrrlBB4 1?98z$e.rqayﬁqantxmi¥qu;q3:xetra-urbu@yl-
Exanpte ? Pregarat ,on of Cqnpound No. 118 (Procedure A): - L

mmonium 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 temperature for 6 hours, the reaction mixture was
vigorously stirred with addition of water (20 ml) and

10' toluene (20 ml). The toluene layer was separated and washed
with a 20 % aqueous sodium hydroxide solution and an aqueous
sodium chioride solution in order and dried over magnesium
sulfate. Removal of the solvent gaVve crude (s)-(+)-14'
methyl-2-(4-phenoxyphenoxy)ethanol (2.35 g), which was

o= 15 further purifiéabe'silica gel column cﬁromatography to give

(S)-(+)-1-methy1=24(4fphenoxyphenoxy)ethanol (1.97 qg).

[a]§3 = +14.0° (CHC1l;, ¢ = 1). ee.: 72.9 %.

Reference Example 2

&,ﬁ \s ' Preparation of (S)-l-methyl-z-(4-phendxyphenoxy)7
20 ethyl acetate thréugh'(R)-1-methy1-2-(4-phen02yphenoxy)ethyl
methanesulfonate:-

A mixture of anhydrous sodium acetate (82 mg, 1.0
mmol) , (R)-l-methyl-2-(4~-phenoxyphenoxy)ethyl methane-
sulfonate (250 mg, 0.78 mmol; ee.: 99.4 %) and dimethyi-

25 formamide (5 ml) was stirred at an inner temperature of 100
to 110°C for 5 hours. After allowed to cool, ice-watef was

added theretb,'and the reaction mixture was extracted with

toluene three times. The toluene layer was dried over



(2,0 , n-butyl lithium (8 m, 11 mmol; 1.4 mmol/m) was added at -[err]
unde itrogen streamuntil the rea2%ien mxture turned red. After
stifring at -[err] for 30 m nutes, 2-(4-phenoxyphenoxy)ethyl bromde (3.0
g, 10 mmol) was dropw se added thereto at -[err], and stirring mas 10
continued _at_ the sane tenperature for hour and at [err] far ours.

" The rea@ﬂhﬁpqﬁgﬁlﬂ%ﬂﬁﬁélﬁ%u?%H 2keo |$Be e ¥Fn§n8a€xfﬁ W&@ﬂm et hy
acetate., ,The ethyl acetate %ﬁ an a%Ppous sodi um chl ori de

sh
sol ut i orFh FERIDE HAT B ¥%‘%sb%a§ﬁ§§i gﬁ??ﬁl FRroma fggraplhgnﬁ’\?é 95 of
the soly \ € d u d Cg,Q I tography
to give %rl[aspa(gf %e%%)x gsﬁ)E I)rgp'f/'%ghg 3 3& %&‘e&% ;“as pale yel | ow
oil. | 1NN F%ggw% ati Qn : 1 (Procedure
O: Zo%wﬂy11 téﬁb a so ) EEOD 2-]2- ?4 henoxyéhenoxy?éthy
thlsO] pyrddnidi ngg (8824, ng, 1.0 mml) I n carbon tetrachl oride (3 m), there‘d
was added N-chlorosucci ni-nide (160 mg, 1.2 mmol) with stirring under
i ce-cooling.  The g&epstéde SERARPLBAS gradual |y el evated to room
t enper at ur e, and strrring was 2o5 continued overnight. The precipitate
was separated by Preparation of 4-(3,5-difluorophenoxy)anisole:-

To*a5§olution of a-picoline (1.0 g, 11. mmol) in 5 dry tetrahydrofuran

Sodium hydride (7.56 g, 0.189 mol; 60 % in oil)
was washed with n-hexane to el@minate the o0il, and N,N-
10 dimethylformamide (100 ml) was added thereto to make a
- suspension. To the thus prepared suspeneion,'4-methoxy—:
pheno% (25.84 g, 0.208 mol) was gradually added with
stirring, and stirring was continued ﬁntil,the generation of
hydrogen gas ceasea. 1,3,5fTrifluqrobenzene (30.00 g, 0.227
15 mol) and cuprous chloride {(0.50 g) were added thereto. The
. resultant mixture was heated under reflux for 8 hours with
stirring. After allowed to cool, the reacfion mixture was
poured into ice-water end extracted with toluene. The
~ .toluene layer was dried over anhydrous magnesium sulfate.
20 The solvent was removed, and the residual oil was distilled
under reduced pressure to give 4-(3,5-difluorophenoxy)-
anisole (25.42 g). B.P., 98.5°C/0.2 mmHg.

Reference Example 4

. Preparation of 4-(3, S-dlfluorophenoxy)phenol
35 . ... A mixture of 4-(3,5-difluorophenoxy)anisole (22.0
| g, 0.093 mol), acetic.aCid (200 ml) and a 47 %eaqueous
-hydrogen bromide solﬁtion (200 ml) was heated_with stirring

under reflux for 8 hours. After allowed to cool, the



filtration, and the filtrate was concentrated. Re- crystallization of thgl;
resi due from cycl ohexane gave éf
2-[1 -chl or o- 2- (4- phenoxyphenoxy) et hyl t hi o] pyri mi di ne (268 -22- ng) %
as.pal e yellow crystals. MP., 86.0C. Exafiple 8 Preparation of Conmpound No.
3 (Procedure B):- A mxture of 1-nethyl-2-(4-phenoxyphenoxy)ethanol 5

(2.0 g, 8.2 muol), 2-chloropyridine (4.0 g, 35 mml), flaked 95 % sodi um
hydroxi de (1 Greadde {6W|nice\eré ofas- ?o@.’dé&' in@fNpekuwabeeThdd eftiicgednas
stirred at an inner tenper- ature of 85 to 90C for 6 hours. After allowed
to cool, tolueneti 1D i tise adlfleglt hé£r £8hQ, nahdxihe rdsul 2hnt mhet orgahlc
was washed with water and extracted with 35 % hydrochloric acid (5 g)

twi ce. The hydraysdn oras washied aybthwesteashbdesi thmesl asdedfiedgpvex 10 %
aqueous sodi um hydr oxi de sol ution was added thereto to nmake the m xture
sufficiently Fiydrone meagneshpmt smbfate. f uRemevadxefashed spilventol9ddfe 15

(10 gF‘imﬁce and the_toluene | ayer was washed with a 10 % aqueous sodi um
hydrOX| de® sol AT bh 3t fluerephenecu)phensl (20! 27 g9).

Reference Example 5

Preparation of 2-[4-(3,5-dif1uor6phe#oxy)phenoxy]-
ethanol:~ ' |
i 4-(3,5-Dif1uoroPhenoxy)phenol (9;0 g, 40.5 mmoi)
10 was added to an ethanolic solution of sodium ethoxide
| prepared from ethanol (40 ml) énd sodium (939 mg, 40.9
mmol). To the resultaﬁt solution, 2-chquoethanol (3.26 g,
- 40.5 mmol).was dropwise added with stirring upder reflux.
After completion Qf.the_addition, the resultant mixture was
15_ stirred under reflux for 4 hours. After allowed to cooi,
ethanol was removed, and the residual oil was dissolved in
toluene. The toluene layer was washed with water once, a 20
- $ aqueous potassium hydroxide solution two times and a
" LI saturated aqueous sodium chloride solution once in ordef and
20 dried over anhydrous magnesium_#ulfate. Remo&allof the |
solvent gave 2-[4-(3,S—difluorophenoxy)phenoxy]ethanol (6.50
g).

Refernece Example 6

Preparation of 1-methy1-2-[4-(3,5¥difluoro-
25 - phenoxy)phenoxy]ethanol-- _ )
_ 4-(3, 5-D1fluorophenoxy)phenol (3.0 g, 13.5 mmol)
was added to an ethanqllq solutlon of sod1um ethoxlde

prepared from ethanol (15 ml) and sodium (313 mg, 13.6 mmol) .



sodi chloride solution in order and dried over anhydrous magnesi um

sul . After renoval of the sol vepy, -t he residue was purified by silica
gel Columm chromat ography to 20 gi ve

2-[1-nmethyl -2-(4- phenoxyphenoxy)ethoxy]pyr|d|ne (1 87 g) as white crystals

T U S o St LA L
, 9 th -dr o t f -
0 Som BB A 25 R et SIS Bhap TRt (4 %myth

f
A ARG B SRt AT 110
and sti g RYeERSiEH 'z‘%zferrx]o%fnorgﬁﬁratﬂf@e 0k1£8 th’é ego8lg at an

i nner tenperature of 85 to ours. After a to coo

tolsueneeth@ndll was ﬁ@ﬁbéﬁthhﬁdwiﬁaCkes&uhéreoizsuhsaaissblbuae1ﬁ@s washed
with water and extracted with 35 % hydrochloric acid (7.5 g) tw ce. To $he

hydr ochkeluenaci d Thay efolwerid Bémleme washed with water once, a 20

$ aqueous potassium hydroxlde 'solution two times and a
saturated aqueous sodlum chloride solution once in order and
dried over anhydrous magnesium sulfate. Removal of the

10 solvent gave 1-methy1—2—[4-(3 5-difluorcophenoxy)phenoxy]-
ethanol (2 24 g).

Reference Example 7

Preparation of 2—methyl—2=[4-(3;5-difluoro—
phenoxy)phenoxy]ethanoiz- K
15 . A mixture of 4-(3,5-difluorophenoxy)phenol (11.1
g;lS0.0 mmoi), ethfi'2fbromopropionate'(9.96 g, 55.0 mmol);
potassium.carbonate (7;25 g, 52.5 mmol) and N,N-dimethyl-
.formamiden(SO ml) was stirred at an inner temperature of 70
. to 80°C for 3 hours. After allowed to cool, the reaction
_20 mlxture was poured into lce—water and extracted with >
toluene. The toluene layer was dried over anhydrous
.magnesium sulfate, and the soivent was removed to give ethyl
2~{4-(3,5-difluorophenoxy)phenoxy]propionate (15.6 g).
The thus obtained ethyl 2-[4~(3,5-difluoro-
25 phenoxy)phenoxy]propionate (15.6 g) was dissovled in diethyl
ether (10 ml). The resulting solution was dropwise added to
a suspension of‘iithiumfaluminum hydride (1.38 g, 36.3 mmol)

in diethyl ether (70 ml) with stirring at an inner temper-



sodi um hydr oxi de sol ution was added to make basic, followed by extraction
with toluene (10 g) twice. The toluene 10 extract was washed with a 10
aqueous sodi um hydroxi de sol ution and a urat ed aqueous sodi um chl ori de
solution in order and dried over anhydro magnesi um sul fate. Renoval of
the sol vent gave 2-[I-nethyl - 2-f4-phenoxyphenoxy)- ethoxyl pyridine (3.51 g)

as pale brown crystals. 15

- No. O 55:

- Exc

Exanpl e 10 Preparation of Conpound
essrefofase@utchydiofgen dfiterd domge tgror st |yhé rdddiititen, i nt o

a solution of 2-[2-(4-phenoxyphenoxy)- ethoxylpyridine (1.54 ng, 5.0 nnDI)
in tol uene (56tAryingt waso condtiinueidhfor Thdqumaividee \Meaping ethei immer was
collected by filtration, washed with tol uene several tines and dried to
give 2-[2-(4- ‘p'ﬁ@ﬁ&k’?ﬁﬁé’ﬁo)@;ﬁ) & 3 8er i Bhe mﬁmmmmﬁe WasPepred
white crystals
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|
magnesium sulfate, and the solvent was removed to give 2-

methyl—2-[4-(3,S-difluorophenoxy)phenoxy]ethanol (12.6 qg).
-

‘Reference Example 8

Preparation of 2-[4-(3,S—difluorophenoxy)phenoxy]-
ethyl bromide:-

To a mixture of'2-[4-(3;5-dif1uorophenoxy)-
phenoxylethanol (1.00 g, 3.76 mmol) and n-hexane (50 ml),
phosphorus tribromide (0:71 g, 2.63 mmol) was gradually
added with stirring under ice-cooling:; After completion of
the addition} the:temperature was elevated to room temper-
ature and.stirring was continued at the same temperature for
30 minutes, followed by étirring under reflux for 1 hour.
After allowed to cool, the upper n-hexane layer was |
collected by decantation, and the n-hexane layer was washed
with water two times, an aqueous sodium carbonate solution
three times and a saturaﬁed.aqueous sodium chloride solution
once in order and dried over anhydrous magnesium sulfate.
Removal of the solvent gave 2-[4-(3,5-difluorophenoxy)—
phenoxyl]ethyl bromide'(915 mg) .

Reference Example 9

Preparation of 2-[4-(3,S-difluorophenoxy)phenoxy]-
ethyl p-toluenesulfonate:-

To a solution of 2-([4-(3,5-difluorophenoxy)-



-24-. of sodi um hydroxide (0.92 g, 23.0 mml), and (S)-(-)- propyl ene oxide
(L(){\ 17.24 mol ; a reagent manufactured by Aldrich; [a]20 = -7.2

c :*«/ was added t her et o [err] = 29 = [err] while stirring. To the _
" resultant mxture, tetra-n-butyl- 5 ~amoni um brom de (185 ng) was added,
and the mi xture was stirred at roomtenperature for 12 hours, followed by

; EE{OEPSM@# 1 6ERabp L X2h 88, Gacifol Fite f&tﬁ@ﬂdﬁﬁg@;ﬁ ryed i th
oo oy eCtolSeaesbiafyh Bhdgr a/d&ngot?esi” BRI RS RS LT vel il
agueous. sogly, ¢bhoEL A SRLULIAN S Bedills A0 8 Qe mgnes um sulfate

Renoval e"solvent - gave &ra

met hyl - drééuP@ExEXMEQEBEéyPSEhQQwa%%.%@ QEadH“£H1éMFEEEEgeE&%éﬁer

purifie - Sl urm chromat ography to give

ES)5(+) &vé@ﬁi’%tZ (ﬂiakaayqxweha&om)setam tol the PeactAdeixtured 4. O

_ % - Reference Exanple 2 Preparation of
(S)-1I- rrevkﬁyéh2wéé @HQHG&Yﬂtholﬂihute hydrochloric acid until the

aqueous layer became acidic, followed by washing with an
aqueous sodium bicarboq?te sqlution and a saturated aqueous
sodium chloride solution. The obtaineﬁ.ether 1ayer was

10 dried over anhydrous magnesium sulfate, and the solvent was
removed to give-2-[4-(3,S-difluorophenoxy)phenoxy]ethyl_
p-toluenesulfonate - (3.90.g).. | o

In the same manner as above, the;e_we;e prepared

the nitrogen-containing heterocyclic compounds (I) and the

15 intermediates thereto. Some typical examples of them are

shown in Tables 1 to 3.

20

25



20. et.hyl acetate through (R)-I-nethyl-2-(4-phenoxyphenoxy) et hyl

nmet hanesul fonate: - A m xture of -anBye+ ous sodi um acetate (82 ngy, 1.0 mm
(R) -1 -net hyl - 2- (4- phenoxyphenoxy) et hyl net hane- sul fonate (250 ng, 0.78 X\
mol ; ee.: 99.4 % and dinethyl- 25 formamide (5 M) was stirred at an ~
inner tenperature of 100 to [err] for 5 hours. After allowed to cool,
ice-water was added thereto, and the reaction mxture was extracted with

toluene three times. The tol mene layer was 8ried over - 25- anhydr ous
magnesi um sul fate. {The sol vefit was renoved, qand the residue was purified by
g

thin I ayer chr omat raphy usijng silica gel Ifo gi ve
(S)-(-)-1-nethyl - (g phenox phenoxy) - ethyf acetate (158 ng). -[a]23 = 30.6
_(CHClS, c =1). 5 | Zee. 88.8 % Referenc® Exanple Prepar ation of
4-(3,5-difluorophe oiy) ani sol & - Sodium hydi de (7256 go,20.189 gl ; 6& %
in oil). was washed WLt h n-heane to ® ininate the Oil, an'dNI\I-"ILO 0
di met'®w| f or mani de (1§0 m ) vvas- addedat here;n'(')' to rrg'ke a g “ -
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suspension. To the thus prepared suspension, 4-nethoxy- phenol (25.84 g,
0. 208« nmol) was gradually added with stirring, and stirring was conti nued
unt '@ he generation of hydrogen gas seased. 1,3,5-Trifluorobenzene (30.00.
g, 07227 15 nol ) and cuprous chloride (0.50 g) were added thereto. The

resultant m xture was heated under reflux for 8 hours with stirring. After

al | Qv\,ed o _coaql 'rhp reaction mxture \was pour ed into ice-water and
extractefl with toljuene. The tol uene |ayer was dried over anhydrous
magnesi ufn sul fate.} 20 The sol vent was renoved, and the residual Joil was
distillefl under reduced pressure to give 4-(3,5-dif|uorophenoxy)- ani sol e
(25.42 ¢ : B.P., [Jerr]/0.2 nnfg. Ref erence Exanpl e 4 Preparation of
" 4-(3,5-di fa uorophenoxy)phenol 20 A mxture of
4- (3, 5-d} 8 uor ophejndxy) amSoI e (2.0 g, 2. 093 il ), a&etl c acid (200 m)
and a 47| % aqueous Eydr oge,gl br orfigle sol ${ion (2P0 m) “nas ‘heated With - -
stirring|dgnder refiQx for g hourg. After allowmed towool, the - 26- ™
reaction mxture V\ia‘s poure‘tl |ntoﬁ ce-we@gr and® xtraca d
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wi th a m xture of ether and n-hexane (1 :
with water three times and dried over
of the solvent gave 5
Exanple 5 Preparation of 2-[4-(3,5-difluorophenoxy)phenoxy] -
4- (3,5-Di fl uor ophenoxy) phenol

The organic | ayer was wash
Reno

2) .
anhyd® ous magnesi um sul f at e.
- 4-(3,5-di fl uorophenoxy) phenol (20.27 g).
et hanol :
was added to an

(9.0 g, 40,5 mol) 10

et hanol i c [sol ut1 on pf sodium etnoxr de prepared fromretnanolr (40 m ) amd
sodi um (939 ny, 40.P nmmol). To the resultant solution, 2-chloroethanol
(3.26 g, 40.5 mmol ){was dropwi se added with stirring under reflux. After
conpletion f the afidition, the resultant m xture gyas 15 spirred under
reflux foj & hours.| After allowed to cool, et hanof; was rendyed, and the
resi dual (|8 was d|>§olved Sn tol ugne. The toluepe Iayer nas,masheq,mnth
water oncg,.sa 20 % hBueous Rot assigm hydr@xi de &l wtion tWo &imes a&nd a
sat ur at ed |ahjueous sqﬁlun1cgror|de;Solut|0n once 'i n @rder &nd20 @& ied
over hydqrdus rragntam um sy fate. : Removgl of tHhe 2ol venRaydye 2- o
[ 4- (3, 5-gli| ™ uor ophefigXy) phen%xy] efdanol ' 50 g)2 Refernefe Exanpl & 6
Preparatg¢n, of 1-mefhyl-2-[4-(3,5-difluoro-
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25 enoxy) phenoxy] et hanol : 3, 5-Di fl uor ophenoxy) phenol (3.0 g, 13.5
nmol s added to an et hanol i T § uti on of sodi um et hoxi de prepared from

et ha (15 m) and sodium (313 ng, 13.6 mmol). -27- To the.resultant

solutrion, 1-chloro-2-propanol (1.60 g, 16.9 mmol’) was dropw se added with
“stirring under reflux. After conpletjon of the addition, the resultant
m xture pas stirrgd under reflux for 5 hours. After allowed to cool, p
et hanol fas renovegd, and the residual oil was dissolved in toluene. The
tol uene |ayer was shed with water once, a 20 % aqueous potassi um

hydr oxi dpgsol utionf two tines and a saturated aqueous sodi um chl ori de
sol utionj &ce in rder and dried over anhydrous rragne5| um sulfate Rejroval

of the 1D§ -sol ve t:,,gave |® et hylg 2-[ 4- 8, 5- dlflworophq.noxy)phmoxy]
et hanol [2. 24 g). fer enc’é Examffe 7 Plkparatich of J T _
2- et hyl ;.2 [4-(3,9-difl uord- pherfoxy) phefhoxy] et h'anol “;LS ~ A -
m xture Df;'- 4- (3, 5-dn-f | uor ovg)henoxyé phenolu- (11. 1 8 . o a -/
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g, -50. 0.mol ), et hyl
carbonate (7.25 g, 52.5 muol) and Ngy di net hyl -

2- br onopr opi onate (9.96 g~

55.0 mol ),
formam de (50 nl) wa

pot assi um ™~ "

d:

stirred at an inner tenperature of 70 to [err] for 3 hours. After al .
to cool, the reaction 20 m xture was poured into ice-water and extracted
with toluene. The toluene [ayer was dried over anhydrous nagnesium
sul fate, and the solvent was renoved to give ethyl 2-[4-(3,
5-difl uororphenoxy)p enoxy] propi onate (15.6 g). The thus obtai ned ethyl
2-[4-(3,5-|di fluoro- |25 phenoxy)phenoxyl propionate (15.6 g) was di ssojl ed
in diethyll ether (10 m ). The resulting solution was dropw se added tqd a
suspensi ony 8f |ithi dm al um num hydride (1.38 g, 36.3 mmol) in diethyl |ether
(70 M) wijté stirripg at an inner tenper- -28 - ature of -20 to -[grr].
After comfjl gtion of [€he additgon, stigring Jwhs cont nued Bor 1 hur wfile
keepi ng tHesinner t eraturézat O td"[err] '°The reactlon"’m xturg was
poure into,,a mxtu..e of iceqsand hydr@chl orgc aci ¢ and e>g¢ract ed=5 With
ether. THezether | r was dried oved anhydrous rggnesi sul fage, arld the
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met hyl - 2-[4-(3 , 5-di fl uor ophenoxy) phenoxy] et hanol (12.6 g). Reference
Exa 8 Preparation of 2-[4-L3X§-difluorophenoxy) phenoxy]- 10 et hyl
brom - To a m xture of 2-[4-(3,5-difluorophenoxy)- phenoxy]ethanol (1.00
g, 3. mol ) and n-hexane (50 m ), phosphorus tribromde (0.71 g,

2.63: nnDI) mas gradually added mnth stlrrlng under |ce coollng After

conpl et e - . ' '
t enmper -
m nut es,
cool , t hp
n- hexane
carbonatngsolutlo three tinmes and a sat.urat ed aqueous sodi ugn chl ofi de

sol ution| @ce in orﬁer andﬁdrleé over anhydrqns nagneslun1su§fate Renova
of the splvent gaveg2-[4- (=8, 5- dif| uor oghenoxys- phenogy]ethy# bromjde (9415
ng). 25 : “Ref erence Ekanpleﬁg Preparatlon of. -/
2-[4- (3, p&di fluoro

= ﬁenoxy?ﬁrenmg] eRpy!l p- g#uenesu:fonate",ﬂ To _
sol uti &j]of 2-[4-(}3,5-difluorophenoxy)- -
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-29- phenoxy.]ethanol (2.66 g, 10.0 mml) in pyridine (2.8 g),

p-tol uenesul fonyl chloride (1.91 g, JP-0 Mol ) was gradual |y added wt =
stirring while cooling at -[err], and the. resultant m xture was allogééatb
stand in a refrigerator 5 overnight. D ethyl ether was added to t
reaction m xture, which was washed with dilute hydrochloric acid until the

aqueous | ith _an aqueous sodinm.
bi car bonafte sol uti and a saturated aqueous sodium chloride solution. The
obt ai ned ¢ther |ayef was 10 dri ed over anhydrous magnesi um sul fate, and
t he sol vept was renpved to give 2-[4-(3,5-difluorophenoxy)phenoxy] et hyl
p-tol uenegig fonate [(3.90g). In the same manner as above, there were
pr epar ed ni trogep-containing heterocyclic cgmpoundg (1) and the 15
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co400 - 52 - . Onthe applicalkgp of the nitrogen- contalnlng 4553
het er ocyclic conpounds (1) as insecticidal agents, they may be used as h
or, preferably, in the formof an appro- priate conposition such as
enmul si fiable concentrates, dusts, 5 granul es, wettable powders and fine

granul es.| The contlent of the nitrogen-contalning heterocyclic conpound'(l)
in such cpnpositionfis usually fromabout 0.1 to 99.9 % by wei ght,
preferably fromabqut 2.0 to 80.0 % by wei ght. The conp05|t|on can be
formul atedg n a per] se 10 conventional manner by m xing at |east one df
the nitroph@n- contdining heterocyclic compounds (1) with an approprlate
solid or |Equid carr%er(s):or dllueat(s) ﬂm approErlate a g
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adj u
adm

\

prop@

(s) (e.g.

therein for
ies of the active ingredient on use.

surfactants,
i nproving t

adher ent s,

di spersants,
3d¢is- 15

persibility and other

or diluents are clays (e.g. kaolin, bentonite, fuller's earth,
pyrophyl lite, sericite) _talcs nfh i -
silica, |pum ce, di at omaceous earth sul fur powder, active carbon) in fi
powder s jor powdery form Exanples of the liquid carriers or diluents ar
al cohol 4 (e.g. methanol, ethanol), ketones (e.g. acetone, nethyl ethyl
ketone),| #thers (¢.g. diethyl ether, dioxane, 25 cel |l osol ve,
tetrahycggfuran), q;onatlg hydroca;bons (e.g. benzene, tauene, 4§Iene
net hyl ngdpdit hal ene} @ al i phatic hydﬁbcarboﬁs (e.g. ibasollnqg ker osege, |a
oil), egtgrs, nitfides, aG d ani des (e. gw dinmet hy f or mamdle, di nethyl -
53 - acqtqnide), hal ogenat ed hydrecar bon& (e.g. dichloroethane, <
tri chl orjot hyl ene| ,.Jaar borﬁﬂ&et rachtﬂe_ri de) -etc. Ii;(arrpl es«gf t he Sgwfact
are aIﬁyI%quates .
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al kyl sul f onat es,
pol yhydri c al cohol
may i ncl ude casein,
gum ar abi c,

al cohol ,

PAP (i sopffopyl_acrdafpnosphates m xturey,
epoxydi zed oi
I n add| ti on,
insect grgwt h inhibjtors,
fungi ci deg,der bi ci dps,
i nprovers)| &tc.

-oil,
esters,

conventio i nsect| & des, aroad sﬁbctrunﬁbf act@vity dd a nnﬁb iy
effec&fon WEry het e Ugeneoua;populatrons |s~prOV|ded Exanples-of the
i nsect & incl udf or gani & phosphaus corfpounds Y e. g. fenitrofhi.on
(0, O- di gt By - 0- ( 3- hyl - 4%t r ophe™§l ) - pPlaBsphorg? hi oat'd®, matft hio
(S—[1,2-bis et hoxycprbonyl )- ethyl] 0, O-di-nethyl phosphor ot hi oate),
di met ho 0, 0- di 8t hyl - S- BN- net hy % arbanﬁylneth?l)pho§bhorodf1h|ow
25 saJ§ rgcnl(z- t hoxy- 4FL 1,3, 2- benzdloxaphosphorln 2 sul fide),
di azi nor™ (0, 0- di et hiyT- 0- " (2- Psopropyl™ 6- net Ryl - 4 : °
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alglnlc aci d,
pi ne oi

aIkyIaryIsquonates

esters, etc.
.gelatin, starch er,
| i gni nsul f onat e,
and agar.

bentonite,

As the stabilizers,
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pol yet hyl ene gl ycol
ngles of the adherents and di sper
p CMC (car boxynet hyl
nol asses,

5

ethersggigg

cel | ul ose),,
pol yvi nyl

there may be used

egc.

vari ous surfactants,

acari ci des,

rTCP—(tTTCcresyt
various fatty acids and thei
t he said conposition nmay contain insecticidg
nemat o-
plant growth regul ators,
Paf gi cul arl @ when empl oyedgin congunctio@ withg
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I inventi

pyri mydi nyl ) phosphor ot hi oat e) ,

hydr
di ch
VPMC

et

hyl

N- net hyl car bamat e)

BPMC (2-sec-butv]| phenvl

etc.),

N- net hyl car banmat e) ,

di pterex (2,2,2-trichloro-1I-
-0, 0- di net hyl phosphonat & S-di chl orvos (0-(2, 2-
‘ovinyl)-0O, O dinet hyl phosphat e),
3, 4-di net hyl phenyl

MIMC (mtolyl

(I - napht h
resnet hri
pernmet hri
di net hyl g
a-i soprof
Trade Mar
i nventi or
sui tabl e

surface tjr

enbodi ngn

(Contimde

yl' N-neth
n (5-benz
n (3-phen
| opr opa
-p-chlo
ko The ni
.gor mul at ¢
plicati
at nent
t%s of the

nN are

X

Re

,'Rl

Compound

No.

Position of
&
Rs

/| car bamat e) ,
/1 - 3-furyl met hyl
bxybenzyl
hecar boxyl at e) ,

ophenylacetate)

;pgen contalnlﬁg hete;ocycllc?conpounﬂs (I) of the

N nethylcar
etc.) and pyrethroid conpdunds (e.qg.
-d[err]-cis,trans-chrysant Hermate) ,
-d,[err]-cis,trans-3-(2,2-dichlorovi nyl)-2, 2-
fenval erat e (a-cyano-m phe oxybenzyl
etc.). i
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car bamat e conpounds (e.qg.

, carbaryl

glnethod such @s spraylng, sanlng, sGi | trleatnent, soi
in combi®ati ongy t h ani fral feed® So practi caM
d%hp05|t|on fof the cBntrol of |nsect§ according to the
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illustratively shown in the follow ng Fornul ati on Exanpl es wherein % and
part(s) are by weight. 20 Formul ati on Exanple 1 Each of Corrp
Nos. 1 to 132 (20 parts), an emulsifieryba m xture of .
pol yoxyet hyl ene-styrenat ed phenyl ether, pol yoxyethyl ene-styrenated phenyI
--ether polynmer and an al kyl aryl sul f onat e) (20 parts) and xylene (60 parts)

are 25 mxed well 0 make an emul sifiable concentrate. EFormul ation Examl e
2 Each of] Conpound{Nos. 1 to 132 (20 parts) and an erul sifier (sodium
| auryl sulffate) (5 parts) are m xed well, and di at omaceous earth (300 nesh)
(75 partq),is added -55- theret , and the resultant mxture is m xed
well in g :)ul verizer to make a wettable powder. Formulation Exanple 3 Eagh
of Conpoyngl Nos. 1| 3, 12 or 46 (3 partiél is 5 di ssol ved in acetgne (40
parts), tlag8c (300 presh) (97 rts) i s addled thefeto, #d the resultgnt
mxtyre ijsgm xed well in a pukverizer. Jhen, etoneF s elininatediby
evaporatijch to " " " " “
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gi ve a dust.
N5 parts),
gt s) are m xed wel
d in an anpunt of 10 %
and granul ated by the aid 15

granules. _Eormulatjion Exanple 5 Conpound No. 3 (2 parts), a dispersant
(cal cium}ingninsulffonate) (2 parts) and clay (96 parts) are mxed well in
a pulveriger. Watgr is added to the resultant 20 nixture in an anount ¢f
10 % Thelresulting mxture is mxed well and granulated by the aid of a
granulator= followgd by air-drying to give fine granules. Fornulation
Exanpl e 6] Bach of donpound Nos. 1 to 132 (10 parts), 23 resgethrin_((20
parts), apgenul sifi ] (a m&ture (E pol y!~ oxyet gyl ene- 3tyr enafed ph@yl
et her; po| goxyet hyl|eRe- sty2enated phenyf? et her Zpol yneft and aff - e
al kyl aryl sﬂlfonate)n(zo paats) ang xyl ene (50 parts) ajye mxed wel ||nt0 Me
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ation Exanple 4 10

a di spersant (calcium/|ligninsulfonate)
i'n a pul verizb -

Each of Conpound Nos. |
(2 parts) and cl ay
To the resultant m xture,
and the resulting mxture i.s kneaded wel |
of a granul ator,
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wat er

foll owed by drying to give
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- 56 - emultifviable concentrate. Fornulation Exanple 7 Each of Conpound

Nos. 1 to 132 (10 parts), fenitrothion (20 parts) and an emulsifier (so
. lauryl- 5 sulfate) (5 parts) are mped well, and di at omaceous earth
mesh) (65 parts) is added thereto, and the resultant mixture is m xed
in a pulverizer to nake a wettabl e powder. |, The
foll ow ng Exanpl es show sone typical test data 10 i ndi cating the
excel l entfTnsect cdntrol activity of the nitrogen-c¢ntaining heterocyclic
conmpoundsi (1). The jconpounds used for conparison ar¢ as follaows: ‘Conpound
No. Chem call structure . Remafks 15 A
0 Kgown as /f \ O U S. patgnts 3, 90§ 662 & 3,912,815 B
Conpound Hiscl osed |[ err] >i,n Japanesg Fat.
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([err] 20 | No. 157522/ 1975
C ' Compound di scl osed in DT-0S

2, /755 D “NC _ Known as 25
(O SR "fenval erate" [ergd -C -57- Conpound No.
Chem cal structure Remar ks E S H

Known as "fenitrothion"” [err] 5 Test Exanple 1 Pupae of wax noth (Galleria
mel l onella) were _collected within 20 hours fromthe pupation. According to
the Schnei derman's nethod (J. Insect Physiol., 11, 1641 10 (1965)), a
puncture of about | mMmR2 was nmade in the right .
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side of.the thoracic dorsum of each pupa, and the wound was sealed with g7
desi gned anobunt of the test conpound .di ssolved in a m xture of paraffin (5!}
and peanut oil. The nedicated pupae were kept at 280C in a pyrostat. The =/
pupal cuticule 15 at the medi cated g{t was peel ed of f before energence,
and observation was nade to exam n€ t formati on of the pupal cuticule,
fromwhich the average rate of reaction to the test conpound was

determ ned, and the dose of the test conpound for 50 % i nhibition of the

met anor phosis (1 D50) was 20 calculated. The results are shown in Table

4. 25 -58- Table 4 Test conpound | D50 (ug/ pupa): No.
5 <0.001 5 A 2.2 B
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An gnul sifiable concentrate prepared according to 10 Fornul ati on Exanple 1
luted with water to nmake a 400 fold dilution.

wad 4

was¥dded to 100 m of distilled water.
nosquito (Cul ex pipiens pallens) were r

days unti |

replications).
5 Test conpound

(ppm
2
0 4

Table 3

their

ener gence.
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The dilution (0.7 ni)
| arvae of common
'eased therein and reared for
The rate of energence was 15 observed (two
The results are shown in Table 5. 20 25 -
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19
21
23
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27
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10

15
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Q)

5, 06 3.5

3.5 0 8 3.5

3.5 _ 52 0 10 3.5
3.5 - 0 12 3.5
3.5 : 0 14 3.5
3.5 0 16 3.5
- -.. 30h the application of the0nl%rogen-containing 3.5
3.5: 0 20 3.5
- heterocyc3ib compounds (I) as inseckizddal agents, they mays
3.5 0 24 3.5
be used ag. 5uch or, preferably, in ¢hes form of an appro- 3 5

' 3.5 : 0
priate composition such as emulsifiable concentrates, dusts,

granules, wettable powders and fine granules. The content
of the nitrogen-containing heterocyclic comébund (I) in such
composition is usually from about 0.1 to 99.9 % by weight,
preferably from about 2.0 to 80.0 % by weight.

' The composition can be formulated in a per se
conventional manner by mixing-at least one of the nitrogen-—
confaining heterocyclic compounds (I) with an-appropri;te
solid or liquid carrier(si or diluent(s). An apprgpriafe
adjuvanﬁ(s) (e.g. surfactants, adherents, dispersants,
stabilizers)'may be admixed therein for improving the dis-
persibility and other propgrfies'of the active ingredient on
use. o

Examples of the solid carriers or diluents are
élays (e.g. kaolin, bentonite, fuller's earth, pyrophyllite,
sericite), talés, other inorgaﬁic materials (e.g. hydrated
silica, pumice, diatomaceous earth, sulfur powder, active
cafbon) in fine powders or powdery form.

Examples of the liquid carriers or diluents are:
alcohols (e;g.'methanol, ethanol), ketones (e.g. acetone,
methyl ethyl ketone), ethers (e.g. diethyl ether, dioxane,
cellosolve, tetrahydrofuran), aromatic hydrocarbons (e.g.
benzene, toluené, xYlene, methylnaphthalene) , aliphatic
hydrocarbons (e;g.'gasoline, kerosene, lamp o0il), esters,

nitriles, acid amides (e.g. dimethylformamide, dimethyl-~



coocococoboon

" 34
36
38
40
42
44
46-

10

1S5

20

25

3.5 - _
3.5 ' 0 31 )
3.5 - 33 -~ 0 33
3.5 0 35
3. 0 37

acetamide), hai:ogenated hydrocarbons (e.%.i%ichloroethane,
trichloroethyl%p‘g » carbon tetrachloride )8 -%c . | .

_ Exam§12§ of the surfactants aré)alkfgéulfates,
alkylsulfonates,,alkylarylsﬁlfonates,_polyethyleﬂe glycol
ethers, polyhydric alcohol esters, etc. _E#aﬁples of the
adherents and dispersants may_include_casein,_gelétin,
starch powder, CMC (carboxymethyl cgilulose), gum arabic,
alginic acid, ligninsulfbnate,_bentonite, molassés,
polyvinyl alcohol, pine oil andsggar._ As the étabilizers,
there may be used PAP (isopropyl acid pﬁqéphates_mixture),-

TCP (tricresyl phosphate), tolu oil, epoxydized oil, various

. surfactants, various fatty acids and their esters, etc.

‘In addition, the said_composition may contain
insecticides,”insect groyth inhibitors, agaricides, nemato-
cides, fungicf&és,*hérbicides, plant growth regulators,
fertilizérs, soil improvers, etc. 'Particulérly when
employed in conjunction with_conventiqnal insecticides, a
broad spectrum'of.activity or a more immediate effect on
ﬁery heterogeneous populations.is provided. Examples of the

insecticides include organic phosphorus compounds (e.g.

'fenitro;hion (0,0-diméthyleo-(3-methylf4-n££rophenyl)-"

phosphorothiocate), malathipn (s-[l,z-bis(ethoxycarbényl)-
ethyl]l 0,0-dimethylphosphorothioate), dimethoate (0,0-
dimethyl-S-~ {N~-methylcarbamoylmethyl) phosphorodithioate),
salithion (2-methoxy-4H-1,3,2~benzdioxaphosphorin-2-
sulfide), diazinon_(O,Q-diethyl-o-(2-isopropyl-6—methy1-47
pyrimydinyl)phosphorothioate), dipterex (2,2,2-triéhioro-lé
hydroxyethyl-o,O-dimethylphosphonate),.dichlor#os (0~(2,2-
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(Conti nued) Test corrpogjnd Concentration Rat e of energence No‘
3.5

E‘rgprﬁ 3.5 (% 4 - 54 - 0 49 3.5

050 . - 3.5 0 51 3.5

0 52 ~ 3.5 0 53 3.5

8 gg dich;p:gﬁéé?l)-0,0-dimethylphosph%}%ﬁ’ ete.), carbamateg g

8 gg compoundsg:g%.g. MPMC (_3,4-dimeth_y%lgéiny1 !L-methylcarbam%eg) ,

8 gi MTMC (m-%?%?l N—methylcarbamate),%?%ﬁ? (2-sec-buty1pheng}g

0 66 N-methylchrbamate) , carbaryl (l-ndphthyl N-methylcarbamate),

“ 5 etc.) and pyrethroid compounds (e.g. resmethrin (S-benzyl-

3-furylmethyl~-d,f-cis,trans-chrysanthemate) , permethrin
(3-phenoxybenzyl-d,£-cis,trans-3=-(2,2-dichlorovinyl)-2,2~
dimethylcyclopropanecarboxylate); fenvalerate (a-cyano-m-

o phenoxybenzyl a-isopropyl-p-chlorophenylacetate), etc.).

i 10 DIPTEREX is a Registered Trade Mark. -

The nitrogen-containing heterocycllc compounds (1)
of the invention formulated 1nto an approprlate composition
may be applied in a suitable aoplication methed such as
spraying, smoking{ soil treatment, soil surface treatment or

15 in combination with animal feed. |

Some practical embodiments of the com9031t10n for
the control of insects according to the invention are
illustratively shown in the following Formulation Examples

s wherein $% and part(s) are by weight. ' |
20 Formulation Example 1
_ Each of Compound Nos. 1 to 132 (20 parts), en“
emulsifier (a mixture of polyoxyethylene-s;yrenated'phenyl
ether, polyoxyethylene-styrenated phenyl ether~polymer and
an alkylarylsulfonate) (20 parts) and xYlene (60 parts) are
25

mixed well to make an emulsifiable concentrate.

Formulation Example 2

Bach of Compound Nos. 1 to 132 (20 parts) and an
emulsifier (sodium laurylsulfate) (5 parts) are mixed well,

and diatomaceous earth (300 mesh) (75 parts) is added



k4

73
75
77
79
81
83
85
87
89

10

15

20

25

- 3.5 0 68 ‘ ) 3.5
3.5 0 70 ) 3.5
3.5 - 55 =~ 072 3.5
3.5 0 74 3.5
3.5 0 76 3.5
3.5 0 78 3.5
theretd, and tme5resu1tant mixture is m@xg@ well in a 3.5
_ - 3.5 0 82 3.5
pulverlzer to. @age a wettable powder. 0 84 3.5
: _ 0 86 3.5
Formu}atlon Example 3 0 88 3 5
‘Each o2 Compound Nos. 1, 3, 1% or 46 (3 parts) is .
dissolved inﬁacetone (20'parts))“ta1c (300 mesh) (97 parts) -
is added thereto,:and'the resultant mixture is mixed well in
a pulverizer. Then,'acetone is eliminated by evaporation to
give a dust. |
Formulation Example 4 N
Each of Compound Nos. 1 or 12 (5 parts), a o/
dlspersant (ca1c1um llgninsulfonate) (2 parts) and clay (93
parts) are mlxed well in a pulverlzer. To the resultant
mixture, water is'added‘ih an amount of 10 %, and the -
resulting mixture is kneaded Well and granulated by the aid
of a granulator, delowed by drying to give granules.
Formulatlon Example 5
Compound No. 3 (2 parts), a dispersant (calcium
llngnlnsulfonate) (2 parts) and clay (96 parts) are mixed
well in a pulverizer. Water is added to the resultant ' -(:

mixture in an amount of 10 $. The resulting mixture is

hmixed well and granulated by the aid of a granulator,

followed by air-drying to give fine granules.

Forﬁulation Example.G'

.anu'of.compound Nos. 1 to 132 (10 parts),
resmethrin ((zb parts), an emulsifier (a mixture of poly-
oxyetuyiene—styrenated phenyl ether, polyoxyethylene- -
styrenated pﬁenfl ether polymer and an alkylarylsulfonate)

b T

(20 parts) and kylene (50 parts) are mixed well to make an



0 94
conpound
(ppm
96
0 98
0 100
0 102
0 104
0
O
5
e 10
15
4N
20
25

3.5 B 0 91 3.5
3.5 0 93 3.5
3.5 -5 - 0O -61- (Continued) Test
Concentration ~ Rate o? ener gence No. : '
(9% 95 3.5 . 0
3.5 0 97 3.5
emulsifi8bbe concentrate. ' 0 99 3.5
3.5 .0 101 3.5
3Fgrmulation Example 7 0 103 - 3.5
3.5

3E§ch of Compound Nos. 1 %0}9§2 (10 parts),
fenitrothion (20 parts) and an emglsifier (sodium lauryl-
sulfate) (5 parts) are mixed well, and diatomaceous earth
(300 meéh) (65 parts) is added thereto, aﬁd the resultant
mixture is mixed well in a pulverizer to make a wettable
powder.

The following Examples show some typical test data
indicating the excellent_insect control activity of the
nitrogen-containing heterocyclic éompounds (I). The

compounds used for comparison are as follows:

Compound -
No. Chemical structure ' Remarks
A - Known as

3,904,662 &

0 - o
/( 'O/L\ "methoprene";
S _ U.S. patents

3,912,815
B ) - o Compound disclosed
P ' in Japanese Pat.
, <::>%04<::>-0 : Publn. (unexamined)
" No. 157522/1875
Cc Compound disclosed

S in DT-0S 2,616,755
a¥atane

D NC Known as
Oﬁ "fenvalerate"
OO -
cT
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No.

w

Bin w 00w w o

0 107 : 3.
- 57 - 0 109 "
0 11
0 113
3.5

0 117

Compound
1 structure 0 119 Remarks

(2]

oo

4 cooo
H
H
5

‘compound for 50 % inhibition of the metamorphosis (IDSO) was

H,” 07121 gnown as

3 fo 0 123 wgenitrothion" ;
—o' wo. 0125 - 35
2 0129 - 3.5

0

E

o1 o101 o o101 0%

5
3
3
3
3.5
3
3
3

n
w8 wwd
o Bgrangn

| Test Example 1

Pupae of wax moth (Galleria mellonella) were

collected within Zo.heurs'frcﬁ the pupation."According to

the Schneiderman's method (J. Insect Physiol., 11, 1641

(1965)), a punctﬁre of about 1'mm? was made in the.rith PN
side ofdthejthoracic'dOrsumdof each pupa, and the wound was

sealed.with a designed'amount of the test compound dissolved

" in a mixture of paraffin wax and peanut oil. The medicated

pupae were kept at 28°C in a pyrostat. The pupal cuticule

at the medlcated part was peeled off before emergence, and

- observatlon was made to examine the formatlon of the pupal
cuticule, from whlch the average rate of reaction to the

‘test compound was determined, and the dose of the test

calcﬁlated. The'reeults are shown in Table 4. ' -kd



131, . ' 3.5 . 0 132 . 3.5

0 A ' 3.5 : 0 Untreated o~
90 Test Exanple 3 An enulsifiable conceatggte prepared according to )
Forsrul.ati on Exanple 1 was diluted with water to a designed - 62 -
dilution. The dilution (0.5 m) was added to 100 m of distilled water.
Twenty |l ast instar |arvae of common nosquito (Cul ex pipiens pallens) were

rel eased therein and. reftalleé gt 7 days until their enmergence. The 50 %
energence inhibition concentration (1C50) (ppn) was determ ned (two

replications). The resgrtsare SHOWT T Tabie 6 WET =M Prso corrgsponds
to -log IC50. Table 6 Te%e%rﬁ%‘iﬁﬂi‘ | IDg, (ygsprRa)
4.3 3 4.2 .6 4.6
1 <0.001
\
5 A 2.2
B >l
c >1
Test Example 2
»»..« ~ An emulsifiable' concentrate prepared according to
10 oo :
Formulation Example 1 was diluted with water to make a 400
fold dilution. The dilution (0.7 ml) was added to 100 ml of
distilled water. Last instar larvae of common mosguito
(Culex pipiens pallens) were released therein and reared for
15 7 days until their emérgence. The rate of emergence was
observed (two replications). The results are shown in Table
5. |
20

25



19 3.9 20 4.4 %23
-4._ 3.8 : 49 '5.2 89
: 16

4.2 9759 - 4.7 '124

- “4.1 125 4.1 A 3.7 8B

d.1C 1.6 Test Exanple 4 Powdered animal feed (2 g) .
was t horoughly m'x;f_% %tg bran (14 g). An enul sifiable concentrate prepared
accordi ng tT For Exanple 1 was diluted with water to a designed

concentration and the dilution (28 m) was added to the above mixture. The

resul t aftmdd xt stidr ke ah o Thirty
Iarvae-ofg o%s%léiﬁg&?ﬁl\/ﬁsca gﬂ%?ﬁtéﬁ%e\}\gﬁe refr egthg?e@%“eﬁrlr#eltnllgfhtblr
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-63- pupation. The obtained pupae were placed into a plastic cup, and the
rate of emergence was determ ned. According to the follow ng equation,
enmergence inhibition (% was calculated: johibition = (1 - Rate of L
energence in treated plot (1 Rate of en'ér% nce in untreated plot ) x 100

The results are shown in Table 7. Table 7 Test conpound

Emer gence inhibition No. (%9 3 ppm

lppm 0.3 ppm 1 100 100 (Continued) 100 2

100 109 523 100 100-

= -a vy =T

100 4 Test cdfjfound Condéftration 10Rate of emergence [100
100 M. 6 100ppm) 100 (¢) 100 10
100 89 23—32 : 166 166
100 15 47 100 1305 100 19

.100 100 48 140
N 49

H
L]
oo

~
N
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28
10§§§9.
"10

-.0 35-

. 100

100

100 47
62

100

100 62
100 :
100 66

78
100 32
92
97
100 38
100
x 100

Lo

51
96

34 34 -
%

97

97 46

100

RPN

0 31
66
79
80 37
93
100

100 .
0 33.

23

77 39
100
97

—8 50—
Test comppound .
No. 100

00—

QOnc?ng;ationf

pPm) 100

100 494Continued)

Rate of ergenc
Pao emergence
8d %43

?3 51
100

100

T0057

a5 100

100

100 - 64-

100

Wi WWwWwWwiwwiwWwWwwiwiwivwwiwwwwwwuwwwwuwuwwwwuwwwww

Untreated

e
o

Test Example 3

An emulsifiable concentraté'prepared.according to

Formulation Example 1 was diluted with water to a designed

100



(Conti nued)
(99 3 ppm
100 68
100, .
100 72
100

83 75

100

100

95 82

92

100

85 98

100

Test conpound Enmer gence i nhi bition No.
1 ppm 0.3 ppm 67 100 1
100 100_ 62 - 89 69
100 100 71 100 100
100 100 100 73
100 96 74 100 100
dilutioni00The dilutionl@0.5 ml) was adde@doto 100 ml of 100
100 77 100 100 100 78

digsbblled water.joOwepty last instar lagwae of common (0

.. 100 L 89 41 83 ) 100
mggqyikto (Culex pipiengppallens) were gpleased therejimn gnd

regggh f3507 daySQZn%zllﬁgeir egergencégogghe 50 & eﬁg¥genqex)

inﬁ?fition concentration (ICSO) (ppm) was determined (two

.replications). The results are shown in Table 6 wherein

PISo corresponds to -log ICSO'
: Table 6

o
.

Test Compound No.

w
o

1
3
6
.19
.20
23
-46
*49

-89 .
. '95
-97
‘124
125

A

()} [ d ~J HFHEYNINABNORMBMBOANW

= ] ] e e e U W W

C

Test Example 4

Powdered animal feed (2 g) was thoroughly mixed
w1th bran (14 g). An emu131f1ab1e concentrate prepared
accordlng to Formulation Example 1 was diluted with water to
a designed concentratlon'and the" dllutlen (28 ml) was added
ro the above mixture. The resultanr mixture was stirred
well to make an artificial culture. Thirty larvae of

housefly (Musca domestica) were reared therein until their




. 10Q—. . 100 | 100 32 101" 100
1 . 40 102 100 100 - 100 103

10 100 92 ¥®3 - 100 79

46 122 : 100 47 7 131

100 100 100 132 100 100

100 A 60 13 2 B 36
15 pupationg CThe obtaingd pupae were placed inforasipla&fttdite 5 Adults

of femal e carm ne spider mtes (Tetranychus cinnqbarinu;% were, permtted to
live onC¥BurandatRe ragenpfeempeoenss yasg dat@r@inesen HIXrHLIREByEO0f its

lant- atiop [ph the pots, and the adults were k at, [er in a rost at .
i tor oEhayPolowfRal Biagiphe She( ST AR AP AIL] (A LHTR8 concont £ ai e

After
- prepared_according to Formu- -65- lation Exanple 1 was sprayed over the
pot s. pf%@%ﬁfﬁgeg'turn ' o : .
-’
il gmegg?nge ' Rate of emergence in treated plot
1n?:?1tlon = ™ Rate of emergence in untreated plot ) % 100
The results are shown in Table 7.
Table 7 -
————— T~
| L
| Test compoun . Emergence inhibition
No. - : - (%)
3 ppm 1 ppm 0.3 ppm
1 100 . 100 _ 100
2 100 100 52
3 L ) 100 100 . 100
4 ] 100 100 100
5 ' 100 100 100
6 _ : 100 100 100
10 B 100 89 22
12 - 100 100 100
15 : : 100 100 : 100
19 : ] 100 100 100
28 - 78 51 0
31 : 100 100 100 -
N 32 96 66 o . R
33, 100 92 34 ~
- 34 - 79 : 23 0
35 97 ' 97 . 80
37 : 100 100 - ~ 100
38 97 93 ' 77
39 b 100 | 100 97
46 100 100 100
47 - : 100 100 100
49 97 : 62 : 8
50 ' ' . 100 - 95 23
51 100 68 2
61 S ' ic0 - - 100 - 100
62 - . 100 100 89
63 S 100 . 100 : - - 100
- 64 . 100 100 100
66 SR 100 - 100 . 100




table at a spray volune of 10 mM per pot, and also 2 m of the.dilutioqgéég
applled to'the soil in each pot. Eight days thereafter, the nunber of t
adul ts were counted and the insect control.,activity was judged according to
the fellowing criteria: ++ 0 to 9 adults Iiving on a leaf + 10 to 30

adults living on a leaf -: nore than 31 adults living on a |leaf The results
are shown in Table 8. Table 8 Test Conpound No. Judgenent 46
+ ++ 126 - - + 128 - ++ B C (cOntlnued)
Untreated Tes l:)\cllllJI e—6—Fach—+ fty aet-t-s—ef—red € aro—fetrate—housefttre¢s
(Musca donestf Egstwepcapeynd n | cage. S@pagsma7y infdkddrian feed (2 g)
bran (14 g) an¥%water (28 m) pere thoroughly m6¥d to nake an artificial
culture and thirty 4-day-old
3 ppm 1 ppm 0.3 ppm
o 67 100 100 100
68 100 ' 100 89
69 ' 100 100 100
71 100 100 100
72 100 100 100
73 , - 100 100 96
74 100 100 83
- 75 - 100 - 100 95
76 100 100 100
J - 77 T 100 o 100 100
"/ 78 100 100 100
79 ' 100 100 95
82 : 100 89 41
83 _ 100 _ 92 57
84 _ 100 - 67 16
85 100 - 100 97
97 100 _100 85
98 - 100 ©100 96
99 100 100 92
- 100 ' 100 100 - 32
101 ] 100 100 40
102 - 100 100 100
103 100 100 92
120 100 79 46
122 - I 100 47 7
131 100 - 100 100
132 1 100 100 100
A ' 60 13 2
Y, N, :
. B . 36 15 0
Cc A 0 0 0

Test Example 5

'Adﬁlts_of female carmine spider mites (Tetranychué

cinnabarinus) were permitted to live on four leaves (10

mites per leaf) of kidney bean after 5 days of its plant-
ation in the pots, and the adults were kept at 27°C in a
pyrostat. After 6 days, a 400 fold dilution (500 ppm) of

the emulsifiable concentrate prepared according to Formu-



laryge of housefly were reared therein. A 20 %enul sifiable concentrate of
. Co mﬂ%~d No. 3 prepared according to Formu- |ation Exanple 1 and dil uted

W th\water as well as its mxture gsth Conpound D and Conpound E was
.Ssprayed to each -66- of the cage and the culture at a spray volunme of
20 M. After the spraying, the culture was put in the cage, and the nunbers
of the adults within the cage were observed with | apse of days and

eval uatletion Fxample 1 was canraretmvey thelerotsvbianedaoncal sukat ed
according_to the foll ow ng equation: Nunber of adult Nunber. of adult:
Cor r ecta@le &t & SRYAML me ,of 5¥Q gpl tPeBt PR -aRdsAL§e 2=mlnofint r eat ed

pl ot I n_treated plot index Number_. of adul Ny r of adult
x af t ether ddpdion WFstﬁﬁéhiﬁquQHFRﬁts? uh®r83¢RdPBEet E19P% treated

pl ot T?g rsg ﬁgfefaﬁﬁ%fe&‘ﬂvﬁe'ﬁur@gé Cof i béguft_soo Jhre cSRHEER ang

Correc

the insect control activity was judged according to the -
following criteriaz.. | |
. +4+: 0 to 9 aduits living on a leaf
+: 10 ta 30 adults living'onfa leaf
-: more than 31 adults living on a leaf o,
The_reéults are shown in: Table 8. -
Table 8
Test Compound No. Judgement
46 ' : +
B0 R =
126 : +
128 : ++
— —
c -
. _  Untreated | - : i;

Test Example 6 : --

Each fifty adults of male and female houseflies

- (Musca domestica) were put in a cage. Separately, powdered

feed (2 g), bran (14 g) and.waterf(28 ml) were thoroughly
mixed to make an artificial culture and thirty 4-day-old.
larvae of housefly were reared therein. - A 20 % emulsifiable
concentrate of Compound No. 3 prepared according to Formu-
lation Example 1 and diluted with water asﬁ&ell as ‘its

mixture with Compound D and Compound E was sp:ayed to each



pound .tration No. . (Rpm 1 day. 2 days 5 days 16 days 22 days, xn
3 ’ 5 98 98 99 3 2 D 10 _ :
25. 24 23 64 81 E_ ¢g - 10 30 22 273

71 -~ - 80 3/D 5/ 10 34 28 25 4 2 3/E

5/ 10 33 31 30 2 1 Test Exanmple 7 An

enmul sifiable concentrate prepared according to Fornul ati on Exanple 1 was
diluted with weff dithe cagelemidnete coulemte adt ca. sghay resbvhandb£dbuinilon (50
m) was added to feed for donmestic fow (100 g) and thoroughly m xed. The
t hus obt ai ned AibSatirthessprayiing, gthepsubtufewas (pathinr bthe cagei sandgtbe
three animals) at a daily dose_ of 1000%é£0md -67- for 2 days, whereupon
their droppi nd¥mRE%S QFf | Ere cafulity® wikkirdthe gadervasasePFeTYREswAth |

donestica) were incubated in-ng_%%ﬁﬁgiqgs,until theirngugation. The
obt ai ped pupa&%ﬂﬁ%&?ﬁléaﬁfi?ﬁ ) eteCott aFHEFS Ghd" FRETSEEESABRGRYe
i nhi bRt on COT%%EJ*?'dﬂ&cé'é%%”cgfghfﬁﬁiﬁTﬁékor Eggr 8“{%2 following

equation:
Number of adult Number of adult
Corrected before treatment x after treatment
density = in untreated plot in treated plot % 100
- _ index Number of adult - Number of adult
AN, ' after treatment x before treatment
: in untreated plot in treated plot
The results are shown in Table 9.
Table 9 -
Com- Concen- Corrected density index
pound | tration -
No. (ppm) 1 day "2 days | 5 days | 16 days | 22 days
3 ' 5 98 98 99 3 -2
D 10 25, 24 23 64 81
E 10 30 22 22 71 80
L 3/D 5/10 34 29 25 4 2
3/E 5/10 33 31 30 2 1

Test Example 7

An emulsifiable concentrate prepared according to

Formulation Example 1 was diluted with water to a designed

concentration.

The resultant dilution (50 ml) was added to

feed for domestic fowl (100 g) and thoroughly mixed. The

thus obtained mixture was fed to groups of fowls (each group

consisting of three animals) at a daily dose of 100 g/fowl

A



ar.e
0.6

in Table 10. Table 10 Test Conpound No. T 1cs0
0.24 A 32 -

(ppm) 1
68- 1.

A ni-tTogen-cont ai ni ng heterocycli c-c®hpound of the fornmula: R6 [err]

“‘wherein

Ris one of the follow ng groups: [err] 16

20 (in which R7, R8, R9, R10, R11, R12, R13, R14, R15, R16 and R
each inde endentlé a nydro en aﬁ] m a 17 hal ogen atom_.a Cl-C4 al kyl group;
up¥ APRg:

a Cl-c4
nitro

£PRoxy93Y B Sréf I‘?F&l’gﬂ-ﬁﬂﬁ we I A IGHRA hy |

hundreds eggs of housefly (Musca domestica) were incubated

in the droppings until their pupation. The obtained pupae
were placed into another container, and the 50 % emergence
inhibition concentration. (Icso) was examined. The results

are shown in Table 10.

Table 10

Test‘Compéﬁhd No. | 'I'Cs:o {ppm)
1 N ~0.69
3 . . 0.24
A | 32

are

oup or a



group, RI18 20 and R are each independently a a hydrogen atom or
a nethyl group, kis O or 1 and [err] is O or an integer of 1 to 3); R2 awéii)
R3 are ' each independently a hydrogen atom a hal ogen aton%e#—a—nethl 5

group;-R is a halogen atomor a nmethyl -gregups R and R are

i ndependent |y a hydrogen -69- atom a hal ogen atom a d- CHMEM,!LH!HIM”",
a Cl-C4 al koxy grou a Cl-C4 hal oal kyl group or a C -C4- ha

X, Yand Z are independently an oxygen atom a sulfur atomor a

met hyl ene group; 5 - = n1|s 0 or an integer of 1 to 4, and nis 0 or an

i nteger of 1 or 2. 2. L e

claimed in Caiml, mhere I'n ?OQQ%QOQ%R ébﬂk%%gag P%gﬁgofﬁg%ggpggggﬁggd of

[err] 15 (in Wgheh fBrmul®: R11, R12 and R are each a hydrogen atomor a
fluorine atom R18, R19, R20 and 2lare each a

N

?2
\@/ @Y-CH—GCH?—CH—X- 1
] wherein
N R is one of the following groups:
/N' ’
) -B—Rn
N
(Rg) g~ Rig
N R S
- 15 _ 18
bl 5O . 1 <z Ri9
Ris ’ o Ra1 Ry
(in which R,, Ry, Rg, Rygr Ryyps Rygs Rygs Ryys Rygs Ry and
N Rl7 are each independently a hydrogen atom, a

halogen atom, a cl-c4 alkyl group, a Cl-c4.alkoxy group, a
Cl--c4 alkylthio group, a trifluoromethyl group or a nitro
group, R18' RIQ’ R20 and Rél are each independently a
a hydrogen atom or a methyl group, k is 0 or 1 and & is
0 or an integer of 1 to 3);

Rz and R3 are each independently a hydrogen
atom, a halogen atom or a methyl group;

R4 is a halogen atom or a methyl group;

RS and R6 are each independently a hydrogen



h ogen—atomrand [err] 1s as defined in daim1, R and.R are each

T en atom a hal ogen atom or a nethyl group; 20 " R5
and’ R6 gﬂgmnﬂﬁmnm;ﬁﬂndently a hydrogen atomor a fluorine atom X is an

...0oxygen abtOfncorra sulsur atom Y is oxygen atom Z is an oxygen atomor a
met hyl ene group; and 25 mand n are each 0. 3. A

ni trogen-contai ning heterocyclic conpound as clainmed in Caim1l having
the. formyl a: - . 4. ni £ FBai idg.det eleewe! i C
conpoun?f%é’;%'c‘l'aaihrrae%qent{ g{%c%mrﬁ i hcall'?%rﬂg gt%@ %?rru a ?erﬁ ¢ A ¥
ni trogeny ai NN Aet it AN £ SBRO W 2sc Hel Nkl 641 Kdey gdolipyi ng t he
|f f or mul a:rlz%q%' A %it*ogen-cor% ai ni ng heterochcI c conpound
f X, Y and Z are .each independently an oxygen atom, a
| sulfur atom or a'methylene group; .
5 m is 0 or an integer of 1 to 4; and .

n is 0 or an integer of 1 or 2.

2. - A nitrogen-containing heterocyclic compound
as claimed in Claim 1, wherein ' ' , -
10 R, is one of the following groups:
- _N ' '~ LN ’ S R
!si, 7 N 11 \g’—n"— 170: N , 19
’ ' ’ o B
. 2

Ry

(Rg)p R21
15 (in which.R7,.Ré, Rli' Rlz.and R,, are each a”hydrbgen Atom
or a fluorine atom, Rigr Rige Roo and R,, are each a
hydrogen atom and £ is as defined in Claim 1; |
R2 and R3.are each independently a hydrogen
. atom, a halogen atom or a methyl group; - - Q_;
20 Rg and Rg are each independently a hydrogen
atom or a flﬁorine'atom;--
X is an oxygen atom or a sulfur atom;
Y is an oxygen atom; |
Z is an oxygen atom or a methylene group; and

25 "m and n are each 0.

3. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the .forzmzlé:-’ _



as.claiped in daim1l havi ng the formula: CH 8. A —mtt+regen-containing

het erotyclic conpound as clained in Caim1 havin | a: I é%[)y
- 74 - 2 9. A nitrogen-containing heterocycli 3’"” {'Eimm '& med i
Claim_1 having the formula: CH [err] 10.-A70i #r oger-ce erocyclic
con‘p.ﬁund as claimed in Qaim1l having the fornula: CH 11. A

ni trogen-contai ning heterocyclic conpound as clainmed in Caim1 having the

formula-: 12. A nitrogen-containing heterocyclic conpound as clainmed in
Caim1l1 having the forrmula.—13. "A_ nitrogen-containjng heterocyclic
conpound as clainmed in d o ot_Eng_@:hr;u 7N

N—

4. A nitrogen-containing ‘heterocyclic compound

s

as claimed in claim 1 having the formula:

CH3
OoDearke
N—

) 5. A nitfogen-containing heterocyclic compound

as claimed in Claim 1 having the formula:

. P CH
I 3
N—

6. a nitrogen-containing heterocyclic compound

as claimed in Ciaim”l havihg'the formulé:-

F CH3
I

;k,/'! LS ) ‘ .
7. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 haviﬁg the formula:

= . cHy
o l / \
CH 0-CH.,~-CH-0
2 2 N=

8. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the formula:



- ‘—_-—_hEFFT_“—“7Y‘ ni t rogen-cont ai ni ng heterocycllc conpound as
. U ’m llmmm/’ the fornula: 15. .A nitrogen-ctontaining
cy Hmclalmad i-n T Aatml hawngtheforrmla F 16. A

~--Al trogen- cont aini g Reterocyclic compound as clained in Caim1 having the
formu-la: [err] 17. A nitrogen -containing heterocyclic compound as
clainmed in Caiml having the fornula:- 18.- A nitrogen-containing
het er ocyclic corrpound as cI aimed in Gaim1l having the formla:

- CLMS *-73- F trogen cont ai njNrg\ het erocycl i c conpound as
| cl ai rred in Cai m 1 u- -rﬁH_zer-CHZ-_o-<’ ' -

|
|

9. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the formula:

CH
' 3 N
ca-0- N_>

10. A nitrogen-containing héterocyclic ‘compound

as -claimed in Claim 1 having the formula:

CH
_ [ 3 s
Ol Doensbiod)
11. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the fQrmula:

@oo—énz-cnz-_s{\:j

- , 12, A - nz.trogen-conta:.n:.ng heterocyclic compound

Ss' clalmed in Claim 1 hav:.ng the :Eormula-'

- - PN/ A\
o-<:>-o-cn2 QHZ o@

13. A nitrogen-~containing heterocyclic compound

as claimed in Claim 1 having the formula:



20.. A _nitrogen-containing heterocyclic conmpound
having the formula: F [err} 21. A nitrogen- conta

conpound as claimed in Caim1 having the fornul a; ',mmnrm{m,m

ni t r.ogen-contai ni ng het eérocyclic conpound'ﬁk-clalne I e ing the
formula: G 23. A nitrogen-containing heterocyclic conpound as cl ai ned

-innCaiml mhlch is an (S)-(-)-isonmer of the conpound of the formula: -
74 C L S 24 A nitrogen- contalnlng het er ocycl i ¢ conpound as

clainmed in clalnri ~whi & an -(-)-isoner o e conpound 5 of the
formula: [err] 10 15 0-CH,-CH,-0

14. A nitrogen-containing heterocyclic compound

.

as claimed in Claim 1 having the formula:

Dol

~ 15. A - nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the formula:

F .
N
—CH _-a-{’ \>
QO-@-O-CHZ CHZ O—<N"‘
F

'16. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the formula: -

' s
OolDoemyemso)

"17. A nitrogen -containing heterocyclic compound

as claimed in Claim 1 having the formula:-

F CH,
| s
o-@-of_cnz-cn-o-QN] |

18. A nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the formula: _ R



75 - 25. A process for. preparing a nitrogen-containing )
ﬁlﬂﬂf he formula: 5 (R4)mwherein Rl, R4, R5, R6, X Y,
ined in Caiml and R2 and R3 are each

-aendently 16 "a ydrogen at om a nmet hyl group; which conprises: (a)
reacting a conpound of the formula: 15 ' [err]
(R4)mwherein R2, R3, R4, R5, R6, Y, Z n1and n are each as defined
above and AL [s a halogen aton1 a nes¢ Xy group or a tosyl oxy group,.
with a conpound of for? [err] r R and X are each as defined
above or an al kal i o _ becagf-CH-o(j
F

19. a : nitrogen-containing heterocyclic compound !

as claimed in Claim 1 having the formula:
_ - - / N\
o Wa S—

20. A nitrogen-corntaining heterocyclic-compound ig/

as claimed in Claim l,having_thé formula:. ' o -
P )
' —CH_ —CH_-a{/
Qo-@-o CH,-CH, s-_<: }
z .

. 21. A - nitrogen-containing heterocyclic compound

as claimed in Claim 1 having the formula:* -

F.
. /-. A\
_“Qo-@o-cnz-caz-o{ N:? |
| F

22. A 'nitroéén-coﬂtaining heterocyclic compound

as claimed in Claim 1 having the formula:

Cl
o | N Q
Doyt
N—
23. A . nitrogen-containing heterocyclic compound

as claimed in Claih 1 which is an (S)-(-)-isbmer of the

compound of the formula:



25. C L M S - 76 - (b) reacting a corrpound of the formula: %

R (Rwherein R2, R3 R4, R5, R6, Y, Z—~ ma?ﬂ”“,ﬂﬁmﬂﬂm}ﬂimdefl 6
above and X is an oxygen atom or a sul fur Bomo sal {
thereof, with a conmpound of the forrmula: 10 'R Swhérein RL is
as deéfined above and A2 is a hal ogen atom or (c) when R2 or R3in the

desired ni trogen-contai ning heterocyclic conpound is a hal ogen atom
reacting the corre- spondi ng non-hal ogenat e npound with a

hal ogenati ng. agent. 15 20 I

24. A nitrogen-containing keterocyclic compound

.

as claimed in claim 1, which is an (8)-(-)-isamer cf the compound

5 of the formula: .

@o@o'.iiicg,.o@

10
15
20




ntrolllng or exterm nating |nsects whi ch . -
gredlent an insecti- cidally ef fective amount of a
mmglm“ im1l, together with an inert carrier or diluent. 5
or conkrolling. gg exterm nating insects which conprise
applylng an insecticidally effective anount of the conmpound according to
claiml to the insects or to their habitat. 10 28. A conpound as clalned
inclaiml as hereinbefore defined in the Specific Exanples. 29. A
process for preparing a conmpound as 15 clained in claim1l substantially as

her ei nbef ore described with reference to any one of the Exanples. 30. A
conposition as claimed in claim26 substantially as hereinbefore described

with reference 20 49 a s ife epdriion RiATYREn-Gdntafnimghod as
clainmed in Cla|n127 substantial ly as herelnbefore described with reference
~to any Oﬁete&obiveﬁeseowsof Zhe formula:: S
Y-CH-+C32+—-CH-X-RI
5 .
Ry _.
wherein ' : i.)
~ Rqe Rys Rgr Rgs X, ¥, 2, m and n are each as
defined in Claim 1 and Ri and Rg are each independently
10 a hydrogen atom or a methyl group;
which comprises:
(a) reacting a-compound of the formula:
' l
C -*CH +—-éﬂ A
15 ¥-CH 1
(84 - W,

whereinoki, Ri, Ryr R, R, Y, 2, m and n are eich as
defined above and Al is a halogen atom, a mesyloxy group or
20 a tosyloxy group, with a compound of the formula:
.H-X-RI )
wherein R, and X are each as defined above or an alkali
metal salt thereof;

25



I
!
PR

A

(b) reacting a compound of the formula:

|  Rg Z | !'ig | 1"5
N . \Q/ @Y-CK—(CHZ-)— CH-X'H
~ . ' n .

whezein Ri, Rs, Rd’ RS' RS' Y, 2, m and n are each as
defined above and X' is an oxygen atom or a sulfur atom or
an alkali metal salt thereof, with a compound of the formula:
10 Az-Rl
wherein Ry is as defined above and Az-is a halogen atom; or
(c) when R, or R3 in the desired nitrogen-containing

heterocyclic compound is a halogén atom, reacting the corre-

sponding _non;halcgenated compound with a halogenating. agent.

15

20

25
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15
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26. A composition for controlling - or exterminating
insects which comprises as an active ingredient an insecti-
cidally effective amount of a8 compound according to claim

1, together with an inert carrier or diluent.

27. . A method for controlling ©F exterminating
insects which comprise applying an insecticidally effective

amount of the compound according to claim 1 to the insects

or to their habitat.

28. - A compound as claimed in claim 1 as
hereinbefore defined in the Specific Examples.

29. A process for preparing a compound as
claimed in claim 1 substantially as hereinbefore

described wi.th reference to any one of the Examples.

30. A composition as claimed in claim 26
substantially as hereinbefore described with reference

to any one of the Formulation Examples.

31. A ‘method as claimed in Claim 27
substantially as hereinbefore described with reference

to any one of the Test Examples.

O



