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DESCRI PTI ON Production of Thi ol carbamate and Thi ocyanat e Conpounds

5 Technical Field It is described that a conpound 48psdate
by the f ormul a: [err] 1 wherein Rerr][ and err) .
i ndependent|ly represent a hydrocarbon group, 10 or Rerr] amfé%%f? form
a nitrogen-containing 5- or 6-nenbered het er ocyclic group together
wi th theMadjacent nitrogen atom (hereinafter, sonetinmes abbreviated
as "conmpound (I1)") or a salt tfﬁﬁgﬁg ﬂf f has a strong pesticidal
activity in IP-B-42177/1976. AEECHF T M escribed that it is an 15

I nportant internmediate for synthesis of a thiol carbamate derivative
(I'11) represepte .1 he nul a; r oI e ch
synbol has th rg§3§¥ Qn?%8£%%$§%?¥%%%ﬁg o%gé %hioc¥%%?g?ﬁ§ Tu?anggnetines
abbreviated_as "conpound (111)"). or 20 a salt thereof, which has a
further gtron | Cj activity in JP-B-10969/ 1967.
Wth res%ect ?gé%ﬁggé%t$g%i%ethods of the conpound (1) or a salt
t hereof, a met hod oft rismcdéswritued ebpoindk neompoundi hepresenbegobmndthet h
t hi ocyanat e, €°gﬁ§f89 of reacting 25 correspondi ng thiosulfate

sone

(hereinafter I Mes abbreviated as "bunte salt") with a cyanide, a
nmet hod of " feacting the correspondi ng dithiol conpound with a hal ogen
cyani de (cyanoBeQbhalid —&N a nmethod of reacting the correspondi ng
bi ssul fonate conp N th prussiat gjfsalt

Rz// SCN

wherein R' and R? independently represent a hydrocarbon group,

10 or R' and R? form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,
{hereinafter, sometimes abbreviated as "compound (I)") or
a salt thereof itself has a strong pesticidal activity in
JP-B-42177/1976. Also, it is described that it is an

15 important intermediate for synthesis of a thiolcarbamate
derivative (III) represented by the formula:

AN SCONH,
) v com, (10
wherein each symbol has the same meaning as defined above,
(hereinafter, sometimes abbreviated as "compound (III)") or
20  a salt thereof, which has a further stronger pesticidal
| activity in JP-B-10969/1967.

With respect to production methods of the compound (I)
or a salt thereof, a method of reacting corresponding
dihalide compound with thiocyanate, a method of reacting

25 ‘corresponding thiosulfate (hereinafter sometimes
abbreviated as "bunte salt”) with a cyanide, a method of
reacting the corresponding dithiol compound with a halogen
cyanide (cyanogen halide), and a method of reacting the

corresponding bissulfonate compound with prussiate (salt
30 with prussic acid) were reported in JP-B-18012/1964, JP-

199045
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30 with prussic acid) were reported in JP- B- 18012/ 1964, JP-

2 B- 19524/ 1969, JP- A-34316/1972 and JP-B-28905/ 1988

respectively. It is describedgthat a conpound represented by

t he formula (1V): [err] 5 wherein R err] and R err]
have the sane neani ngs as defined above, and Mis a netal or ammoni um
(hereinafter, sonetinmes abbreviated as "conmpound (IV)") or a salt

t hereof itself_has .a strong estj gl actiyvjt 1. 18, an inportant
nternediate fBiioRpl ]s%ﬁoﬂhe%ﬁ'é'o?%%ﬁf%%ﬂla&‘ibﬁﬁ'ﬁ%%l ch has a
further . ddpegeivgigpt i cidal activity in JP-B-17404/1970.

Wth respect to a prQduction nethad of .the conpou I r sal t
thereof, a method off éfcﬂ%&reé%ﬁ%eﬁ’@ﬁdi%&m ounrbgimqe&e%&yn}%th
t hi osul fate (seddtmuid h(IvWyosulfuric 15 acid) is reported in

JP-B- 17404/ 1970. However, according to the prior art, it is hard
to handl e paste water, a ggtgere are al so problens of |ow yield.
B

Further, there is\po use Il1ization filtrate (waste) yi el ded
during the pr oduct'Nr\T@f t hi ol cgrpamate (111) 20  which has an
excel | ent pestigidal activt SSenM therefore it has been treated by
I nci neratgon. Because the above waste cont ai ns thi ol carbamat e

derivative, it .heen Sef i ' nyi t L Q. Vi of
savi ng resour c""eﬂs;a.a‘tsell?l R dha’R b%&?hg}e sﬁn;%o}rﬁéfriﬁg{{?% ﬁg@%%ggg%&e&sdr ?%(gd in
JP- 25 B-18Misl9detel dP-apmondon/ (Isdeinatter | sometdnesnabbrevieted

yi el d because ol by v PtW el thetdBi1ibelY) nas a bEEDAGSN o

by the fornmul a: _
: pesticidal activity and it is an important intermediate for

10 synthesis of the thiolcarbamate (III) which has a further
stronger pesticidal activity in JP-B-17404/1970.

With respect to a production method of the compound
(IV) or a salt thereof, a method of reacting lcorresponding
dihalide compound with thiosulfate (salt with thiosulfuric

15  acid) is reported in JP-B-17404/1970.

However, according to the prior art, it is hard to
handle waste water, and there are also problems of low yield.
Further, there is no use of crystallization filtrate (waste)
vielded during the production steps of thiclcarbamate (III)

20 which has an excellent pesticidal activity, and therefore
it has been treated by incineration. Because the above waste
contains thiolcarbamate derivative, it has been a serious
environmental problem in view of saving resources.

Further, according to the method described in JP-

25 B-18012/1964 oxr JP-B-17404/1970, there is a problem of lower
yield because of yield, as a by-product, of a compound (V)
represented by the formula:

'Rl_lr/\(\x
X
R2

)

wherein X represents a group of SCN or SSO,M (wherein M
30 represents a metal or ammonium), and other symbols have the



V\,herel n X represents-a group of SCN or ssq err|M (V\/nerel n M 30 represents
a netal or ammonium, and other synbols have the

3 same neani ngs as defied above, uch as S, S' -

(di net hyl am nonet hyl') et hyl ene di (sodi um thiosul fate) and _

di met hyl am nonet hyl et hyl di (thiocyanate), each of which is an isoner

of the desired product. Di scl osure of | nvent i on hods | The
resent invent |l ve research et hods for

Br oducti on of %%ﬁnﬁgﬁ%gnﬁgg ‘Jﬁl %f%?&(?lggv%f %uc as 84Pt-thereof in high

yield with snobtdishgthphathimomethyhkéthilene Wit €sod ud tlewghlﬂgt@j #ndt e

2 d
Vocult, the i neEhsoreladinahgeie ety % (ol A ce e 8 e s

represented an iggmeheof otlnell @esired produderr] 15 wherein Rerr]
and Rl errg independently represent a hydrocarbon group, or Rlerr] and
Rl err] forma nitrogen-containing 5- or 6-nenbered het erocyclic group
toget her with Phechesarenet ninvemtiomt om or a salt thereof is

reacted wi th prussicraeindeQent $fbbntors h&Jlean%ﬁf éﬁ LN dd 1g,0f, t he
Fredes} § 1veRpiuE Fadea b on i

conmpound (I1) is cleave gl ve a compoun
a high vyi el d methods for mmmon o€ cnmpnunds(have(IbIlhchsdrIpr)l simgl y

t hat P CORURYE e e
wher ei n ch syrrbol s has thlé1 g%%é ?reggﬁ%l%}g%dﬁ%{r?leifé’bandh%[oq ("LStg sal t
t her eof @ r e ¥ &RF PR et idigof Mas te yhekded during predect jonlsteps| ane

ring of the cogpotiibidddbdmatd MY dt%ives. As a result, the inventors

have found surprisingly that, when a compound represented
by the formula:

Rl
AN S
N —<: | an
Rz/ S—
15 wherein R' and R? independently represent a hydrocarbon group,

or R' and R? form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,
or a salt thereof is reacted with prussic acid or a salt
thereof, dithiolane ring of the compound (II) is cleaved to
20 give a compound (I) or a salt thereof in a high yield.
Further, the inventors have found surprisingly that
when a compound represented by the formula:

1
R\ s

N | (I1) -
R §=0

’

wherein each symbols has the same meaning as defined above,
25 or a salt thereof is reacted with sulfurous acid or a salt
thereof, dithiolane ring of the compound (II) is cleaved to
give a compound ( IV) or a salt thereof in high yield and high
purity. Also, this compound (IV) or a salt can be reacted

with prussic acid or a salt thereof to give a compound (I)
30 or a salt thereof.



give a conmpound (l1V) or a salt thereof in high yield and high purity.
Al so, this compound (I1V) or a salt can be reacted W th prussic acid
or a salt thereof to give a compound (1) 230 or a salt thereof.

4 Further, the present inventors have made intensive
research based on such know edge, thus conpleting the present

inVﬁntion. Nanmely, the present invention relates to 5 [1] a
met hod for producin a conpou d represented

[err] Srtherar ItFl aﬁaeﬁf&% nvﬁ&éﬁﬁﬁd@ﬁvﬁy“@g& 6‘? ﬁnsgve

hydr ocar bon g&@ﬁéarch baséd ol AicH kab#1BAge!, JtHuy comphetingehecpneaentng 5-
or 6-nenbered 10 heterocyclic group together with the adjacent nitrogen
at om orinyedfiion her eof , which conprises reacting a conpound
represented by the iem@lllyd: the preskfftr invention rellaesi toeach symbol has

aci d or o sal 1L Berrod For iifucipard, ronbalfhatnterehed Py Hhove, -

wherein R err |foxmtlB:err] i ndependent |y represent an al kyl group,
[3] the method as described in [1] above, wherein both R err] and
Rlerr] represergl a nethyl gr(S)E [4] a method for producing a
conpound represePﬁ\ed by forrrula [err]
N
R’ SCN

wherein R! and R? independently represent a hydrocarbon group,
or R' and R* form a nitrogen-containing 5- or 6-membered

10 heterocyclic group together with the adjacent nitrogen atom,
or a salt thereof, which comprises reacting a compound
represented by the formula:

N, /S
N | (ID

wherein each symbol has the same meaning as defined above, or
15 a salt thereof, with prussic acid or a salt thereof,
[2] the method as described in [1] above, wherein R' and R?
independently represent an alkyl group.
[3] the method as described in [1] above, wherein both R* and
R? represent a methyl group, _
20 [4] a method for producing a compound represented by the
formula:

1
N SCONH,
N——<: I
e’ SCONH,
wherein R! and R? independently represent a hydrocarbon group,
or R' and R’ form a nitrogen-containing 5- or 6-membered
25 heterocyclic group together with the adjacent nitrogen atom,

or a salt thereof, which comprises reacting a compound

represented by the formula:



wher ei n Rlerr] and R err] independently represent a hydrocarbon group,
or Rlerr] and R err] forma nitrogen-containing 5- or 6-nenbered 25

het erocyclic group together with the adjagent nitrogen atom or a
salt thereof, which conprises reacting a conpound represented by the
formul a: : 5 [err]
wherein each synbol has the same neani ng as defined above, or a salt
thereof, with prussic acid or a salt thereof to provide a conpound
represented byRihe fornmnul a; [err] 5 wherein each synbol
has the sanme neam_ng as I ned above, or a salt thereof, and then
subj ecting the reSlN g cprpound to(]I) a hydrolysis reaction or a
reaction with ?h a at—i(n the presence of a hydrogen hali de,
10 [5] a method for pr oduci ng a conpound represented by the

formul a: i n err nd e endently
represent a hVHF%EinEEﬁF"gFX{HBol has tﬁ&r %‘ émglﬁ’(? % éﬁlr}e ve, or
ni t r ogen- cont a sahy therevf-wiktiberadsié acuherea cald thegecmﬂp:d pgevhde with

t he adjacent nitrogen ato d M tal or anmmonium or a salt
t hereof , which &8 ?szgsrerﬂreseanggﬁyn%ﬂ %ﬁggt?ﬁd represented by the

formul a:
SCN .
\N—C (1)
re” SCN

wherein each symbol has the same meaning as defined above, or

~@)

a salt thereof, and then subjecting the resulting compound to "
a hydrolysis reaction or a reaction with a lower alcohol in the
presence of a hydrogen halide,

10 [5] a method for producing a compound represented bf the
formula:

wherein R' and R? independently represent a hydrocarbon group,
or R!' and R?* form a nitrogen-containing 5- or 6-membered

15 heterocyclic group together with the adjacent nitrogen atom,
and M is a metal or ammonium, or a salt thereof, which comprises
reacting a compound re_presented by the formula:

Rl
S
\N | (11)

Rz/ S—20

wherein each symbol has the same meaning as defined above, or
20 a salt thereof, with sulfurous acid or a salt thereof,

[6] the method as described in [5] above, wherein R' and R?

independently represent an alkyl group,

[7] the method as described in [5] above, wherein both R' and

R? represent a methyl group,



[err] wherein each synbol has the same neani ng as defi ned above,
or 20 a salt thereof, with sulfurous acid or a salt thereof, [ 6]
the met hod as described in [5] above, whegein R err] and R err]

i ndependent|ly represent an al kyl group, [ 7] the nmethod as descri bed
in [5] above, wherein both Rl and R2 represent a nethyl group,

6 [8 a nethod for producing a conpound represented by the

formul a: err] wher ei.n err] and err] ind ndent |
represent a h)ﬁdilo@aFEGH%rﬁ%,P@‘{uc&ng%‘ef’P paRd %Hﬁsetngﬁﬁﬁpzﬁ the

ni t r ogen- cont &dmilla?- Or 6- nenbered het erocyclic group together with
t he adj acent nitrogen atom or a salt thereof, which conprises
reacting a conpgpund represented by the fornula: [err] 10
wher ei n each syndgq| has §6Ne neani ng as defined above, or a salt
thereof, with sulfuNeus(ngé or a sall)thereof to provi de a conpound
r epr esent ed by’ﬁiﬁ(fornu — SCN [err]

wherein R' and R? independently represent a hydrocarbon group,

5 or R* and R?* form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,
or a salt thereof, which comprises reacting a compound

represented by the formula:

Rl
\\ S
P | (11
R2 S—0
10 wherein each symbol has the same meaning as defined above, or

a salt thereof, with sulfurous acid or a salt thereof to provide
a compound represented by the formula:

wherein M is a metal or ammonium and the other symbols have the
15 same meanings as defined above, or a salt thereof, '

and then reacting the resulting compound with prussic acid or

a salt thereof; and

[9] a method for producing a compound represented by the

formula:
N\ N{ PN (11D)
R SCONH,

wherein R' and R? independently represent a hydrocarbon group,

20

or R' and R’ form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,

or a salt thereof, which comprises:



wherein Mis a netal or ammoni um and the ot her synbol s have the 15 sane

meani ngs as defined above, or a salt thereof, and then reacting the
resulting conpound with prussic acid or 7 a salt thereof, and [9] a
met hod for producing a conpound represented by the f or mul a:

[err] 20 wherein R err] and R err] independently represent a

hydr ocar bon group, or Rlerr] and R err] forma nitrogen-containing 5-
or 6-nenbered, . het erocyclic grQup together. with the adjacent nitrogen
at om or () sBPRCHING @gf’,"mﬂﬂﬁﬁﬁ ?)?r‘fﬁcjﬁ?&se‘i By the formila:

7 (1) EeaCting a conpound represented by the formul a: [err]
wher ei n each s§

anI has sane neani ng as defined above, or a salt
t hereof, with sul ou acl d or a saﬁe )t hereof to provide 5 a conpound
represented by t ormylat Lr] wherein Mis a netal or
ammoni um and t R& ot her sy%%crg(have t he same neani ngs as defined
above, or a salt thereof, (ii) reacting the resulting conmpound with
prussi c aci d eheseinldach) symbbhehantheosame \naimingc aspiefichadpbeventex by
the formula: a salt théfercgg, with sulfurous acid or a salt thereof to provide

5 a compound represented by the formula:
AN S50
e N—C sson IV
wherein M is a metal or ammonium and the other symbols have the
same meanings as defined above, or a salt thereof,

(ii) reacting the resulting compound with prussic acid or a salt
10 thereof to provide a compound represented by the formula:

Ri
\ SCN
— (M
wherein each symbol has the same meaning as defined above, or
a salt thereof, and
(iii) subjecting the resulting compound to a hydrolysis

15 reaction or a reaction with a lower alcohol in the presence of
" a hydrogen halide.

Best Mode for Carrying Out the Invention
The hydrocarbon group for R' and R? includes a
20 straight-chained, branched or cyclic aliphatic hydrocarbon
group which can have double bonds or triple bonds, an aryl
group or an aralkyl group. Specifically, an alkyl group, an
alkenyl group, an alkynyl group, an aryl group or an aralkyl
group can be used. Among them, a C,,, hydrocarbon group is
25 preferable.
The alkyl group includes a straight-chained or a
branched C, , alkyl group or a Cbu_cyclic alkyl group, for



wher ei n each synbol has the sane neani ng as defined above, or a salt

t hereof, and (ii1) subjecting the resulting conpound to a hydrolysis
15 reaction or a reaction with a | ower &l cohol in the presence of a
hydr ogen hal i de. Best Mobde for Carrying Qut the Invention

The hydrocarbon group for Rerr] and R err] includes a 20

st rai ght - chai ned, branched or cyclic aliphatic hydrocarbon group

whi ch can have doubl e, bo or r|pI onds an_aryl -
aral kyl group®*8p® Pf+ré°ol es thE Yo SHRUPHF @ L S?%%H;%F‘Rg?o%?
al kynyl groupsugh asymeghyup ethgn anapkypyl isopropylcan-batyded. Anong

them a Cerr dr.ocar ban ef er The al kyl
group |nclude£58%§F¥ |gﬁF°C&3l d F%g butgi'b%aﬁgh%glC[err PGP%QF group or
a C[e[r] cyfluso@bhyylgrnepfehmyl, cycloproggl fycloFenfgﬁ n-hexyl, - 8
exanpl e ixnclu up or a Cferr] cycloal kyl group
such as #bthy g§§?ﬁ§h &]S§ g%he% gopropyl n- but yl , | sobutyl,

sec-butyl, tert-but¥he alkeny¥l greep- paqiyﬁes a strasgpeﬁcpa;nngopgntyl,
cyclopropyl, t Wl I

The al kenyl g%%’%ﬁg G SLREVL %ﬁ?“%h P HotiE Lk HLR

al kenyl groupfor exapipke pncyuﬂes aaCkengnkegN&lqroup or a €gj, e kenyl udes

a (err] a'ke ¥%u§[9ﬁ8p°55 pen ir]}§3§%85éﬁgfﬁ isob teﬁ&f“”h5§£§kéﬁyfj|y|’

i sopropenyl, i“sobuteny ﬁ% exen cycl ohexenhy

The al k I gﬁobﬁxBnUﬂUGESZaCEFé exenyynyl group such as proparagyl,

2- butynyll g bUtVE{fhe aﬂﬁ9h¥mybr8ﬁp 1ncludeﬁhﬁxﬁn¥|alkynyl %roup Qﬁ@naryl
group includes a Cerr suc

anthryl . as PrOPa¥H§1ar3r%V¢Y@N6up3lH@Fﬂ&@g a3CP§PFPn§ﬂaPEyﬁ'group such

as aphenyl - C[g@kbngukyl (e.q. benzyl phenet hyl , phenyl propyl, etc.),
benzhydryl or trity]
The aryl group includes a C,_,, aryl group such as phenyl,
15 naphthyl or anthryl.
The aralkyl group includes a C,,, aralkyl group such
as a phenyl-C, ,alkyl (e.g. benzyl, phenethyl, phenylpropyl,
etc.), benzhydryl or trityl.

In the group represented by the formula:

/
R?

20 . the 5- or 6-membered nitrogen-containing heterocyclic
group, which R' and R®* may form together with an adjacent
nitrogen atom includes pyrrolidino, piperidino, piperadino,
morpholino, thiomorpholino or thiazolidinyl.

R' and R? is preferably a straight-chained or branched

25 lower alkyl group having a carbon number of 1 to 4. Among
them, methyl group is particularly preferable.

The salts of the compound (I) include salts with
inorganic acids such as hydrochloric acid, sulfuric acid and
phosphoric acid or salts with organic acids such as

30 benzenesulfonic acid, p-toluenesulfonic acid and oxalic
acid.

The compound (I) or a salt thereof can be produced by



In the group represented by the formul a: [err] 20 , the 5-
-or 6-nmenbered nitrogen-containing heterocyclic group, which R err]
and Rerr] may formtogether with an adj agent nitrogen atom i ncl udes
pyrrolidino, piperidino, piperadino, nor phol i no, thi onorpholino or

- thiazolidinyl. Rlerr] and Rlerr] is preferably a

strai ght - chained or branched 25 | ower al kyl group having a carbon nunber
of 1 to 4. oup i referable

The salts of ERACERGGHBRRIENLL LB g palh et WLk PESRFISATIA sucn

as hydrochl orbg acsdltsthégeof anddraadweakly abmambotocweakmyobasabts with

organi c aci ds -su h,as 30 nzenesul fqnic_acid uepesul f Cld
and oxalic 8&5?’8“ SpeClﬁcaelrlYI'ﬁB t%b 8heg % %’HI té) <‘;1Iptret"‘ﬁe ¥ can
be produced bpH 7 to 9. reacting a

conpound (II) or | t_thereof_w russ a r eof
under akly aC|d?€ Brﬂﬁgk?ya%%é %P sa%% ﬁ???%%f Z%e%?? §H§n t he
range of pH SpresentpinvenaMby inclugels 7sbbif. akkaline metihesp&ﬂssof acid
or a salt theg e h e | nel ol i d

al kal i ne net apgﬁgﬁﬁ 8%18 Suc% § ssl%d a@“ aé ig rEiﬁ‘i Qs s&o otr}:rﬁlscsylau;\Mj aZnnl ©

pot assi um cyawhdeh are m::labal@ v dileamazkert theprmaskit acidprassi amti d
gas, and Y, ' 0 LN t : ts 10
- (e.g. calci um- s gggggg Sium sa: %n‘r'@ea[i?% ?rsé}?éigbéhggggﬁ rJ;b{@jirrraaét'aa e.g.

i ron, cdPper, (gige, ceﬂgiylmcanlbe nagnesiumtsplt, etorkf galbte qf Jm\cy aci d
or a salt thepgehy %8%“”!158&”'885) per, 4£88] WRE! ySSARtEd Aikh A

cyani de (potassium ssiate) are ts o
conmpound (II)Prﬁépﬁéblﬁhbrgﬁﬁéco@@%da%r a Salﬁnﬁh?#ﬁﬂfdrﬁQQﬂ?@ﬂRﬁﬁ?%ﬁﬂts of
compound (1). (sodium pruss®hPE§ Eﬂhspégﬁﬁkiﬁﬁ Bﬂrﬁﬁ@ﬁ@ qﬂéﬁhbbﬁhhva y in a

short period, 2 nples of prussic acid a salt thereof w
prussiate) are used.

15 The salts of compound (II) include the same ones as
mentioned in the above salts of compound (I).

Since this reaction proceed quantitatively in a short
period, 2 moles ¢of prussic acid or a salt thereof will be
sufficient based on 1 mole of compound.(II)

20 " stoichiometrically. If necessary, an excess amount of
prussic acid or a salt thereof can be used, but it is not
desirable in view of saving resources and handling of waste
yielded after the reaction.

As a solvent to be used in the reaction, a solvent which

25 can dissolve each or both of compound (II) or a salt thereof
and prussic acid or a salt thereof can be preferably used,
however this reaction will proceed enough even if solvent
can not dissolve both of them well. However, the solvent of
which pH inclines toward extremely acidic or basic side is

30 not desirable in consideration of the properties of reagents,
compound (I) and compound (II) or a salt thereof. Therefore,.
if a solvent is almost neutral, any solvent which does not
interfere the reaction can be employed. Such a solvent
includes lower aliphatic alcohols such as methanol, ethanol,

35 isopropanol, etc.; lower aliphatic ketones such as acetone,
methyl ethyl ketone, methyl isobutyl ketone, etc.; lower



sufficient based on 1 nole of conpound (I11) 20 stoichionetrically. If
necessary, an excess anount of prussic acid or a salt thereof can be
used, but it is not desirable in viggy of saving resources and handling
of waste yi el ded after the reaction. : As a solvent to be
used in the reaction, a solvent which 25 can di ssolve each or both of
conpound (Il) or a salt thereof and prussic acid or a salt thereof

can be preferaply used .ho r reaction d nough
cven i1 sol venhainsd St 4 cxsi g dbiMhat i e Hats nitrar aLEEREL & B

sol vent of tetrahy@hoptiranc| diwsaionatd .exLowse! yl hphat tc @raﬂm:ylm de is
30 not desir e DS|derat n_of erties o ents,
conmpound (1) aﬁgg gﬁﬁbﬁﬁle?F)SBF aga?FBYﬁeg ?aE?hngﬁgP 1erile if a

sol vent is al &mmbtnymtoninamady,seﬁwe;nlowbrdhaim opta cycllcla’iltmlfaetr:ect he
reaction scan be Eﬁg §Ed Séch a ﬁo b gk ggs Iomer al i phatic

al cohol s such SHL t FRMBPUNEP L BHG a§50ar PEOB%%B ) etc.; |ower

al i phati c ket ahmsthytbulfoatdeoneetramethglane sumﬁbnbetene, €t hyl

i sobutyl ketop

chained or a ESSFS%Sgyrpﬁﬁﬁ I'c ther%°¥ﬁ€ha%%PB %ﬁyPal?ﬁenated
t et rahydr of ur hgdrdcexhon, sulvas nehlyleald phiortdeardidhodaform or caxilibn
cte 'l ower oharragngbELtedCeh dnfiartildd bilkBoarpon SHER Y HAAE 20
carbon d0sul f pduene, xﬂlmm ghllbmbaazenetcpmﬁxehyssde wser@l\amt | f
necessary, wa r h e ch as
nmet hyl ene chl %rglhdgé ﬁ%%‘%og?mbgr%g%ﬁﬂ{o% Rﬁhﬁg %%h ori gr or an arorrat iC
hydr ocar bon shek mergekkanethree kinfigens, tk?Wén@aHrthméKGBeﬁﬁeﬁ§ can be

used. These Sabﬁﬁabrlate pf@éb?@léﬁeq’lﬂﬂf& Ohhbwotﬁé f@é@tfé:’i‘%:@iuﬁ@em
(preferably, han three ki nds of t hem) be m xed in an

appropri ate pFSpBPFlBﬂmOFGP?ﬁBF ﬁﬁEneFﬁ@PiﬁaéPlSﬁsﬁ19quéter and; @nnot
honogenggus, B.Qbmé’éQ&ph?dracéﬁﬁenoBr\/\/ahealilﬁﬂaﬁﬂc1ﬁalo§éﬁﬁhbtiC hydrocar bon

10

or an aliphatb haloggnate drocar the reactio st em becones
t wo- phase sysPEfAFOcarbop, T s 5 &%P?Eﬁﬂﬁ?aﬂﬁ%‘p 2 ¢ 1Sy eMount
of phase - hbwanetraindeait auet asutthSaaqoat e 1Aty lamamounm Gﬂlﬁhase

oot o2 beaBegBrPRARRGBLUBLER, by gL ARHEE PLRARE SR sadl, p 0
(e.g. tol uenesvifpshvwrsal twagr laepmmcmfairesabltyqay be added preferably.
20 Two solvents such as water and a solvent which is not miscible
with water (e.g. toluene or benzene) may be used preferably,
because separating operation will be easily conducted.
In the method of the present invention, the reaction
starts immediately by contacting the compound (II) or a salt
25 thereof with prussic acid or a salt thereof in an appropriate
solvent. The reaction may proceed exothermically. The
resulting compound (I) is not stable against heat in a form
of free base, and therefore the reaction temperature
desirably may be kept at below 40C, generally room
30 temperature or not more. If necessary, the reactor can be
cooled down from outside. The reaction temperature is
preferably 0 to 20 C.
Also, the reaction in the method of the present
invention proceeds smoothly under the above mentioned
35 conditions to complete for a period of 1 hour to several hours
generally, but however according to circumstances it can be



because separating operation will be easily conducted. In the
met hod of the present invention, the reaction starts immedi ately by
contacting the conpound (I1) or .a salt 2517 thereof with prussic acid or a
salt thereof in an appropriate solvent. The reaction may proceed
exothermcally. The resulting conpound (I) is not stable against heat
ina form of free base, and therefore the reaction tenperature

desirably may be kept at bel ow 40[err] C, general Il{%room 30 t enperature or
not nore. |f rREkeled For sepTdt R or tens, Pk MHIHEFrom out si de.

The reaction tenper i ithe compotﬁfd?f(qr)abil:y a slaﬂ.tZQ:I{éﬁ‘édﬂ: lacks
Al so, the reaction in the nethod of the present I nvent.i o proceeds

snmoot hl y underStaRibbEY AR by addkalingyg il G38S & 67 é’ 1feri od
of 1 hour to W%ﬁe@%rsunnecesgﬁﬂﬁl?'ldhg bdtneh@m\ﬁsmgibﬁg\pbﬁnnd
circunstances it_can | eted for. several  .m.nu
tens of n?nutekl) 1s contactegl With(3R %&%momt 8F 3 %%?qu‘?‘ue'roéb%%l acks
stability agal@%n@ntﬂhéallltﬁﬁayIdmseseoaofeﬁgtdxomommi@ld Thegxiferdsd f or
unnecessarily Iong tine anqa%esultlng EO ouqf §ﬁﬁb S con%gcte mnth
an excess anouht ¥ desdFahlge tPofiePaFra red b tangs tEq et
gol ori gg o[) I oreact/wﬂx chysﬂmr efiar extractioh aﬁdd&sdismi'xabmtnmpmmm tahe
esired substanc om t.he react en1V|a e
redi stribution® ?f)‘a@iﬁ splvent {g&-gy 028?98nt %Gt o0 gulben%g?f&lneq[ c.)
with coolldng limmedibaeelptafyenftemptatpdretodntive réncteantlon
The conpl etion of t reaction n 0,

: c %ﬁﬁ{“Bg ga.ﬁ%( %hf\é ﬁlé%%gfgne(’?ag{e#% conflm?&%%sﬁﬁf

such as thin |ayer or mance

chr omat ogr aph ¥¥RaAlyshsl suchhnas thin layer Telronapogmapii| }Tb€)a bigh

t hereof can be r eppEE Nt gab¥ot g . formul a:

[err] gl\?\ﬁé‘%‘flﬁg%ac qui lPle%as t%ggéngﬂﬁneagl ngs asorrent I oned
The compound (I) or a salt thereof can be converted

15 to the compound represented by the formula:
B\ — SCOMH,
) pad scom, 1D
wherein each symbol has the same meanings as mentioned
above(hereinafter sometimes abbreviated as compound (III)),
or a salt thereof, which has an excellent insecticidal
20 activity according to the method described in JP-B-
19520/1970 or JP-B-10969/1967.

Namelfr, the compound (III) or a salt thereof can be
produced by subjecting the compound (I) or a salt thereof
to a hydrolysis reaction or reacting the compound (I) or a

25 salt thereof with a lower alcohol in the presence of a
hydrogen halide as following.

Compound (I) or a salt thereof which is a starting
material for this reaction may be used without isolation or
purification after the production according to the

30 above-mentioned method of the present invention. As a matter

of course, isolated or purified compound (I) or a salt thereof

can be used.



above (hereinafter sonetinmes abbreviated as conpound (111)), or a
salt thereof, which has an excellent insecticidal 20 activity according

to the nethod described in JP-B- 19620/ 1970 or JP-B-10969/ 1967.
Nanely, the conpound (Il11) or a salt thereof can be produced by
subj ecting the conpound (1) or a salt thereof to a hydrolysis reaction

or reacting the corrpound (1) or a 25 salt thereof with a | ower alcohol in

t he presence dro |ide as follow ng. Conmpound
(1) or asaltoqwgqré’&fﬁﬁﬁy q%q: arting material for this reaction
may be used w t hout owmiomtmdom:c()ror a salt ifs datdrl yreide unidess pnodatdion

e 0 oo MG b o e 1HBhods aERARTES Mot & Bk e cor

can be used. hydrochloric acid, sulfuric acid, phosjthoric ac:.clhydr olysis
reaction] Qu (), or h nde cidic
conditi on5 Ac Ih&rsdqobrnog?' l:g;e J‘:jdn’cl%tcfe Eascﬂ géérﬁlcl%am gé&éléheld()ﬁg dofd eﬁuﬁ
hydrochl ori ¢ ailfumsid fgidcareipkefempleos Theacodcestrahydnobf dinecaedid,

Che ESPeCtal e RAFOBIY 6 i sBetdy 5o oRULASLR AGoRTORSE SEIHL .

hydrochl oric aur dl0-60% csrulmm@v/oasma ma bﬁ:lnre@ﬂ-‘adelep{ efhe atﬁaectime
reaction ure i S ferably. err eC|a
brefer ably 10 PSRN 4T pBEESEABRYY0 R f080l Benens AR BrBectapny, ;i ,

an aci di 0 aquextusto 80Csol ution, and if necessary an organic sol vent whi ch
I S described capgey '}'e%g:tti% rc%fi‘aCtHeO'i:zfoQ!eefH cﬂycamgaada ¥ous Ch( 1)

or a salt thereof froma conpound (I1) a salt thereof,
does not i nt erSR¥E i @u%tafomequ eﬂiﬂ&?gaﬂlc ﬁﬂ‘ﬂé\fﬁft%éﬂb*%rﬁfc

sol vent whi ch g&sd¥iibed @@n@e&n%@;htn@tﬂéacnonIﬁo#sg%dddl&lgolaaéem banaf er
cat al yst descre bed above can be 20 Reactiqon wt %drogen

hal i de] ) or® &sdinkhereef %Fm%las%?'{'l’?‘i’n%ﬁie‘d‘r“c&ﬁ pEobherso
reacti ngld® comgmlinhildh) doesa xfced tlliﬂleﬁfﬂ)fe vurié1 meadtivei, may e C‘dﬂ&éd.( R OH,

R represents vﬁu | OV{I‘{ g'r%rar ic %ro%lcﬂc is not miscible with water
is used, the phase transfer catalyst described above can be
added.

20 [Reaction with hydrogen halide]

Compound (III) or a salt thereof can be produced by
reacting a compound (I) or a salt thereof with an lowér
alcohol (R'OH; R’ represents a lower C,, alkyl group such
as methyl, ethyl, etc.) in the presence of hydrogen halide

25 gas (HX) such as hydrogen chloride gas and hydrogen bromide
gas to give an intermediate (IX) or a salt thereof, and then
heating the mixture under reduced pressure or at ordinary
pressure without isolation, or leaving the mixture to stand

at room temperature to eliminate an alkyl halide (R’'X).

R’
| SCONH
SCN S-C=NH-HX KX Me,N —C ?
Me N Me N —_— s SCONH
: —CSCN R T —CS—C=NH-HX i g
30 (1) -HX

The reaction toward an intermediate (IX) can be conducted



as nethyl, ethyl, etc.) in the presence of hydrogen halide 25 gas (HX)
such as hydrogen chl ori de gas and hydrogen brom de gas to give an
intermediate (1 X) or a salt thereof, and li3hen heating the m xture
under reduced pressure or at ordinary pressure wthout isolation, or

| eaving the m xture to stand atroomtemmrmureto aiMrmIeanaﬂkw
halide (R X). [err]

30 The reaction tQward an ter ate be co cted
13 gt S HeBRREPERE SaERBoA o e Pl gﬂp.ﬂagﬁﬁwﬁ%'af co
al cohol tbcro@elséaedpr@f@faﬂﬂqb by @ttd 4b&: 4QﬂusThe&cf:Bc&£ ma§prtyedd oc eed

conparatively r b | nue he
reaction for r| odivgfjﬂ}Z ng\@%‘;hobﬁtsﬁ%%?& EI'féI:’é |dt8gi§$ﬂjjé% ?lrétlr'%%%t i on.
The anount of thydrejgetndmlflocreal penivd afh2nt® 12 houxs)fioralcempietporfeadf abl y

nore thag 10 eqyi (k) s e .l ower
al cohol :BnclugH ¥§%§¥Eéﬁ %h%hanangn%f§$g§¥H§£n 5%%%3' %G T?E?tﬁ? ogen

hal i de gas, paq'awalmtsy. rpmrf@gghlycnnore cthay i1de egud vadeptef o difiee.

Sal ts of conp? %anclude t he sane ones as mentioned in the
above salts o cbnpoun () The conpound (111) or a salt

t hereof can be i sol Ghedlower algahqlydncladesy mgghagelknethaneled theh as
extraction, plijka, AsC%ﬁegﬁyaksgbﬁthhﬁ&hboaasCOBQ%@&ea&heﬂy ﬁgaesaghatlon
under reduced pressure, crystallization, and recrystallization

and t he 10j ke. chloride gas fgr pEgERBRELeafter the conpl etion of the

reaction, when salifs Bfaéblh BuHHXWEQ)' §né§lﬁ§8U%hé%ﬂfnéoanegxhéaﬁ i on
is 20 conduct ed wi thout furt operations, and whe e reaction

ni xt ur e contamﬁ§téﬁnﬁﬂgéﬁl$h§oP98NF ﬁﬁ#@ﬁ 8§n°B@PRP?Qd (1) honogeni ousl y
with water, after congesémpéhed UNCE) dre@eadt thereof can be isolated

and purified by per se known methods such as extraction, pH

15 change, redistribution, concentration, concentration under
reduced pressure, crystallization, and recrystallization
and the like.

For example, after the completion of the reaction, when
the reaction mixture is aqueous solution, extraction is

20 conducted without further operations, and when the reaction
mixture contains an organic solvent which can be mixed
homogeniously with water, after concentration under reduced
pressure, a lower aliphatic halogenated hydrocarbon such as
methylene chloride or chloroform, etc. or an aromatic

25 hydrocarbon such as benzene, toluene, xylene or
chlorobenzene, etc. which is dissolved hardly in water is
added and then extraction is conducted. Thus obtained organic
layer is concentrated to obtain a crude compound (III) as
a crystal. Compound (III) as separated can be obtained in

30 the form of a salt by crystallization after adding an
inorganic acid such as hydrochloric acid, sulfuric acid,
phosphoric acid, hydrobromic acid, etc. or an organic acid
such as benzenesulfonic acid, p-toluenesulfonic acid,
oxalic acid, etc. in ether, toluene, etc.

35 Compound (II) or a salt thereof used in the method of

the present invention can be produced according to per se



pressure, a |lower aliphatic hal ogenated hydrocarbon such as nmet hyl ene
‘chloride or chloroform etc. or an aronmatic 25 hydr ocar bon such as
benzene, toluene, xylene or chl oropg#nzene, etc. which is dissol ved
hardly in water is added and then extraction is conducted. Thus
obt ai ned organic | ayer is concentrated to obtain a crude conpound
(rrr) as a crystal. Conpound (I11) as separated can be obtained in 30

t he form of salt by.crystalli i di . Is g acid
Such as hydr JET 61 PELRERY: Ln phAnRLe il flod 8dsiR1Bea 1n aoxyBY10ARAS

hydr obr om ¢ aandl,BiadlogivakhrChemisitixy acd4d, 935-940chl%s4 benzenesul fonic
aci d, p-toluenesul fonic acid, oxalic acid, etc. in ether, toluene,

etc. 35 Conpound (I1) or a salt thereof used in the nethod of
the present inventiThe ebovieenen bilowed campoudgdidn(I)ompersadt thereof can

14 Kk , I ' b ' I C t I
and i of Dgi car® GRra Ui o e GE L bl 111178 | RAxiT cEeE, Wi @
ment i oned congecerdgnge orith sanothér mthedmwisich bis obxpl abeedybeltowg a
corpound (11). 01 8158y} PeoBbub (1) P RCHIRRRE A SN E RLBRE

whi ch i s expl ai ned conmpoun )
can be produckyl reactipg peeempeitnd (ddnpounal faly thergofavith upldafromst h

sulfurous  acfAfbd £saltSthdrdditEs Prdvi di' & WottpolnBF@Aibntel By @heed DY -
for Ml a: [err] whe

the 10 rein Mis a netal or "amoni um
and the1@therf@ﬁmﬁiﬂ=s have t he sanme neani ngs as defined above, or a
salt thereof, and then reacting the resulting conpound with prussic
acid or a salﬂU;E\ t her eof . M Mis a netal (e.g. alkaline netal
such as sodi um N assiun13etc.a; | kal i ne earth netal such as cal ci um
magnesi um etc.) a ni u oup. ng them sodium or potassiumis
pref erabl e. Rz/0 nk§63M

wherein M is a metal or ammonium and the other symbols have the

same meanings as defined above, or a salt thereof, and then

reacting the resulting compound with prussic acid or a salt
15 thereof.

M is a metal (e.g. alkaline metal such as sodium,
potassium, etc.; alkaline earth metal such as calcium,
magnesium, etc.) or ammonium group. Among them, sodium or
potassium is preferable.

20 When pH is about 4, the compound (IV) may form an inner
salt represented by the formula:

Ri
\ §—<: SSO3N3.
| (VD)
Rz/ H SSO3'
wherein each symbol has the same meaning as defined above.
Such an inner salt is also involved within the scope of
25 " compound (IV). This inner salt shows low water-solubility,
thus can be isolated as a crystal. In this case, it often
has water of crystallization.
Compound (IV) or a salt thereof can be produced by

reacting a compound (II) or a salt thereof with sulfurous
30 acid or a salt thereof under a weakly acidic to weakly basic



20 When pH is about 4, the conpound (1V) may form an inner

salt represented by the fornul a: [err]

wherei n each synbol has the sane neani ng s defined above. Such an
inner salt is also involved within the scope of 25 conmpound (IV). This -
I nner salt shows | ow water-solubility, thus can be isolated as a
crystal. In thi s case, it often has water of crystallization.

Conmpound (1V) a salt thereqf. can roduc reacting a npound

(11) or a sal F°PﬁéF%%‘F W-‘?ﬂe’éﬂ?]ﬁ(ﬂ-ﬂﬁg‘ ge ﬁglpﬂp %F°a”s'aﬂ‘?r€l? HEPgﬁFaBﬁﬂer a
weakl y aci di cpHoaweakgy basic

condition, preferably.in the ra r ef er abl pH

4 to 8. SéﬁFFs ng‘B‘Bﬂg‘dﬁﬁd(W% lPﬁ(]:PéﬁegBﬁes ﬁeoﬁﬁﬁsgﬁs

ment i onled i R tnbﬁ]:cabmela gal tﬁle(lza}oevapeauds( b¥. csmplound f(I)As sul fur ou_sdaci dh

or a salt. thereo clu al kal i n salts. q furo cid suc

as sodiuM sul fite, PBt ﬁ‘é‘ wRus amaJPFl pesaiﬁcthe%m g‘ﬁF’f ?Ilfg?flne

Eygr ogensu: ]1: | metadaddltsvot hulfuroﬁ%laﬂmmhaléodaumhsmsfil;&ld; potassium I

ydr ogensul fi tassi um ro t etc a |n earth neta

salts of sulf EP&ESQ?O Stc. -dc PSRt "%?;ﬁ:c? hygﬁ?g??%ul Tghes ;thsm.?n

etc.; sallkaldne metal Jgaschand sod:ium hydrogensulflﬂaongotmnmm soI | d

al kal i ne met ahyﬁ%&ﬁﬂ%%fﬂgeurgy a%'lﬁallne ea%:‘{t?ﬂngéaf %g?.!ﬂg}o?"%}l %ﬁrgﬁ

pot assi um sul iI's"dvartable e nar erabre. 15
Si nce t Hi0s reactidosugh ‘= asd cjuansiul fiiteclnagnesivgheniifite, eberi od, 2

nol es of sul fléhgggr?ﬁ% dac?.i[d %agal Bnhhgse wll be sufficient based on

1 nole of conpoln stoi'chionetrically. If necessary an EXCESS
anount of about Amoagtfdlem nolsesl idhglivel ind mebal sadt of sulfurgus actdl vent

to be used inghig é&éﬁ&iﬁrﬁsu&fi@év&xﬂbo’éﬁég{hm sullfn.‘éé"%:rﬁc‘iis%vév%'bi’é bot h

of conpound (Il) or a sa furous acid or a salt
thereof can b@&pit&eemagkptysdd, preferaRdfever this reaction will proceed

enough emen if sol veRhee this reaction proceeds quantitatively in a short
period, 2 moles of sulfurous acid or a salt thereof will be
sufficient based on 1 mole of compound (II)
stoichiometrically. 1f necessary an excess amount of about
2 to 4 moles may be allowed.

20 As a solvent to be used in the reaction, a solvent which
can dissolve each or both of compound (II) or a salt thereof
and sulfurous acid or a salt thereof can be preferably used,
however this reaction will proceed enough even if solvent
can not dissolve both of them well. However, the solvent of

25 which pH inclines toward extremely acidic or basic side is
not desirable in consideration of the properties of the
reagents, compound (IV) and compound (II) or salts thereof.
Therefore, if a solvent is almost neutral, any solvent which
does not interfere the reaction can be employed. Such a

30 solvent includes water which is necessary for dissolving
sulfurous acid or a salt thereof; and another solvent for
example, includes a lower aliphatic alcohol such as methanol,
ethanol, isopropanol, etc.; a lower aliphatic ketone such
as acetone, methyl ethyl ketone, methyl isobutyl ketone,

35 etc.; a lower chained or a cyclic aliphatic ether such as
diethyl ether, tetrahydrofuran, dioxane, etc.; a lower



can not dissolve both of themwell. However, the solvent of 25 whi ch pH

inclines toward extrenely acidic or basic side is not desirable in
consideration of the properties of the 16 reagents, conpound (I1V) and
conmpound (I1) or salts thereof. Therefore, if a solvent is al nost

neutral, any solvent which does not interfere the reaction can be

enpl oyed. Such a 30 sol vent includes water which is necessary for

di ssol vi ng .. Sulfurous acid or a_salt.thereof nd anat her sql vent for
exanpl o ncl AR S ATt Pela Aoty EHER snd Berafty S acttatd)

et hanol , i sopacpdonitrele, ; diméthel fetmahbde ¢ &ied Onea Skower chairssi axet one,
nmet hyl et hyl ketone, thyl,Lsobutyl ketone. .35 etc.;..a lawer ai ned or
Syt ic ali phdried g AL PEae g fir SGyBRRng Vaon oF' SotvPu AR,

di oxane, etc.dimethydksulfoxide, tetramethylene sulfone, etc.; allbower

al i phati g carboxylic.aci rivat kv h t hyl ., acet

acetonitrile, gg%ﬁé?ﬁﬁgf i&%ﬁéﬁ?%%étﬁyaﬂgc?gégﬁ %ﬁ%‘nég @%%hylenea cyclic

al i phati c sul éhiorbdpouchlsncfiorns, ceabbon dtstitachleride, etc.; or an

di met hyl sul f oxj t oneg, ;| 5 | phatic
hal ogenat ed héﬁ?ﬁ%%é‘go%g@%égggg rre%‘#f/lltleﬁg bgltlgen%hl gérg}"\gé?e(&hf%rlg#%r m

car bon tetracbthbordeeneene elte. dihese solyeatst canhbdruvsead bahoneicir dwo

benzene, tolu I é]gfqr%ﬁ] e . bé
used al one orS?\E/\inDOfg k%ﬁosr oﬁn}:%erﬁm 0 xn?%r:ren?grga ﬁ?ﬁﬁ{') lgaénrrk{})?cel an
t hree kilfids 10f thegm} may) bamyixed dinced aPPEEPBHRES PICRer biopdadedher

t oget her with hwdeLer - In the nmethod of the present
i nvention, the reaction starts i mediately by contacting the conpound
(11) or a salt Intthe astthad rfstheupeesenti inwniien) tthedGeasttion an 15

appropri at e setaﬁﬁg-imfmg} 89 dSIREE Bing Qh@eébﬁ.gswaw)_ or a s Kept
at below 60[err]C, generally 50[err]C or not nore, The reaction

tenperat ure i SNBFePEr%bEY sBligraps|agidor a salt therapf,ini AR reaction

in the nBt hodappropriatesyiivent. The Mt vh Rempetdiuiren@ési yabyedayt he
above nentioned 20 conditioq,Bs to conplete, for a period of 30 mnutes to

sever al Re keptat beirwp generally $fa- QFPPEMAE of ReFEAEHA@N on
can be confirgegipeastl¥e is préFesgpiyse €&choa® thin |ayer chromatograph
(TLO), high r ce liguid chro [ (HPL, n on. 25
The conpound (1V) %i%gSa etxﬁée?éel%#g%alnn b@%%@? % FF 9"; Eﬁg?%gtcorrpound
(1) or a saltinventddn phoceelisssmootixtyl irder the above mentioned

20 conditions to complete for a period of 30 minutes to several

hours generally.

The completion of the reaction can be confirmed easily
by analysis such as thin layer chromatograph (TLC), high
performance liquid chromatograph (HPLC), and so on.

25 The compound (IV) or a salt thereof can be converted
to the compound (I) or a salt thereof, which has an excellent
pesticidal activity itself according to the method described
in JP-B-19524/1969.

Further, compound (IV) or a salt thereof can be

30 isolated and purified by per se known methods such as pH
change, ion-exchange chromatograph, concentration,
concentration under reduced pressure, crystallization, and
recrystallization and the 1like.

For example, when the reaction mixture is an aqueous

35 solution, it is neutralized with an equivalent or a little

excess amount of an inorganic acid such as hydrochloric acid,



pesticidal activity itself according to the nethod descri bed I n

JP- B- 19524/ 19609. Furt her, conmpound (l1V) or a salt thereof can
be 30 i solated and purified by per se nown net hods such as pH

change, ion-exchange chronmat ograph, concentration, concentration
under reduced pressure, crystallization, and recrystallization and
the |iKke. For exanple, when the reaction m xture i s an aqueous

35 L uti o : . . . ) e
xcess” ampunt SRy hSEPROLLE AT el Bradna} LK Buch as
17 s ullenzieneznilf ongicoaphd; i - trlugnesukiiorig avid aokdldgeachs,
benzenesul onig agd ek ALUCABRILEIBNE 2Gh wRER' theFbforion miktloH!
urther operations, an en the reaction m xture contarns an organic
sol vent whi ch coartaliasnan ed-damimgeotvent whiich gantbewmtized dnegeneowsing t he

organi ¢ g0l vepl {8 yater CARTRHY E% o rrrlémiﬁ% %%%'é&% RARNE vy e obt ai ned
aqueous l"ayer 'Is ndutfaltzed as nmentioned~above, to Isoldte an inner
salt of conpowedcevtraddoa hhderpredided pressure, the obtainef@hageespsund

(1) or a salt ltaSr%r:efé rftﬁfh%i?e‘?fiﬁg‘?\%ﬂié@?d bRl | ?9 dn({Mefr @

salt thereof with prussic aci r a salt thereo I's reaction can be
conduct ed by tsigdts &fe compouadndVili)ors &s bdghe pymidid efdorcryist@loi ng a

conpound (1) or a The & oﬁﬂargFﬁlq§;ag§aée (ddn) o p@odfkbal B €Of

as menti oned above. nmpoun S salt thereof which is 15
st ar t i ngtGrat ediegictdng woaprpund: (W) Yy dealdedhgineeduwith prusgigt aghdor

purification @it glsdiietReedde!l it 2¢eaceiba ¢&n be cohlfictBaSy Rl saned
nmet hod of the present invention. As a matter of course, 1solated or

purified conpGeRGitigps,Asaa reaction fopRRFIUGpHE gorpound (I) or aThys

obt ai neg E:?Irr})@arlti (ther®of f5oi al kRM@PRuN@TIII9 or a dalit adiearbf ad he
conpoun

comound (11T} ogl 2ol Lyl “onbbubl g1 oo Ba Tk PRS-Ee HALLR"ES
il lustrédfe tha ptasding materialent ahisn résictilorbutayane reied arilthout
construed to liisrgltatti%% or purisfciocpaetfor}lera%%fer the production according to
the above-mentioned method of the present invention. As a
matter of course, isolated or purified compound (IV) or a

salt thereof can be used.
20 Thus obtained compound (I) or a salt thereof can be
introduced to the compound (III) or a salt thereof by the

same method as mentioned above.

Examples

25 The following Examples further illustrate the present -
invention in detail but are not to be construed to limit the
scope thereof.

Example 1
30 Production of 2-(dimethylamino)trimethylene
di(thiocyanate){

U —son
P
i, SCN

2.49 g (purity 98.3%, 0.05 mole) of sodium cyanide



Exénple 1 30 Production of 2-(dinmethylam no)trimethyl ene

di (t hi ocyanate); [err] 2.49 g (purity 98.3% 0.05
nol e) of sodi um cyani de 18 18
(sodi um prussiate) was dissolved in 22.06 g of water, and t hen the
m xture was cooled down to 5[err]C . 25 nL of toluene was added to
the mxture, and then a solution dissolving 5.04 g (0.025 nol e) of

4- di met hyl i thiol 1- droch d 20,16

£ e L B0 s BENFY e i L

m Xturte \évas tsthéﬁedhéoﬁ%ﬁ’leﬁﬂé was codlé@Udowh tbes@.rrezl 3 eNp Rt e was
separated intg_a al,uen r a . : e
Taver uas w8 aaden th Y REAEE. AN RROL BN W Al 5pdBink S 6T

(di met hyl am ng) { 0. oebhpbrad¢doft Ardiypebhytaminpeld2-d6thA%plane-1-axdde. 82 ¢
f 4-di ngt hyl - - di.1 hi ' ; 2
o -1 TRt Ny, 000k = SRLINOA01E0 (A £l o wae afhoRopwsse £or AN °

di (t hi ocyat at @ hour. After thé&addigie. 02te mikduref was ditriptited Sorrabayt2-

di t hi ol 1- I 5 . ywater. 25
T of t ol ene vz 4t Ehe PRhd riiBethiine Ela Dog®sBofraten 1ntl &
cool ed down t to3upnerlayentand@n EigueousHlayer. This2tgluene layer wasOn t he

‘ot her- hand, Zaﬂal?zéﬂuﬁ tﬁpgé %g’pgog§ggnbe§5 g of 9L sodium cyanide

(sodlun1pru35|ate i ssol ve of water. This solution
was addd@ droﬁ@l@étbﬁlména%Vémﬁshylebﬁt%(rﬂHLQﬁS@FLﬁﬂ‘ée)‘éVi&E&at“l Hour. In

the meantime, apd ¥282 g of 408 imethilah®nBe 182011 ¥8h 0GRl fydeaqhl oric

acid. After the d tion, the reaction m xture was stirred for about
1 hour 1.9%).
Example 2
15 Production of 2-(dimethylamino)trimethylene
di(thiocyatate)

5.04 g (0.025 mole) of 4-dimethylamino-1,2-
dithiolane-1l-oxide hydrochloride was dissolved in 35 g of
water. 25 mL of toluene was added to the mixture, and then

20 the mixture was cooled down to 5 C. At that time, pH was
2.6. '

On the other hand, 2.49 g (purity:98.3%, 0.05 mole)
of sodium cyanide (sodium prussiate) was dissolved in 6.86
g of water. This solution was added dropwise to the above

25 obtained mixture for about 1 hour. In the meantime, pH was
controlled to be 8 by using 5N hydrochloric acid. After the
addition, the reaction mixture was stirred for about 1 hour
at the same temperature. After pH was adjusted to 10 by using
4N NaOH, the mixture was separated'into a toluene layer and

30 an aqueous layer. This toluene layer was analyzed by HPLC
to provide 4.91 g of 2-(dimethylamino)trimethylene
di(thiocyanate) (yield: 97.6%). The toluene layer was
concentrated under reduced pressure and the resulting
residue was recrystallized from methanol to provide

35 crystalline 2-(dimethylamino)trimethylene di(thiocyanate)
(melting point: 53-54TC).



at the same tenperature. After pH was adjusted to 10 by using 4N

-NaOH, the m xture was separated into a tol uene | ayer and 30 an aqueous
| ayer. This toluene | ayer was anal yzed bygHPLC to provide 4.91 g of
2- (di net hyl am no) tri net hyl ene di (t hi ocyanate) (yield: 97.6% . The
tol uene | ayer was concentrated under reduced pressure and the

resul ting resi due was recrystallized fromnethanol to provide 35
crystalline 2-(dinmethylamno)trinethylene di(thiocyanate) (rmelting
point: 53-54[err]C). 19

Exanpl e 3 Example 3Production of 2- (d|nethylan1no)tr|nethylene
di (thi ocyanate) 5 13.1 (g 071 mjsa‘%ﬁ- ?’l ##far banoyl t hi 0) - 2-
(N, N- di net hyl ani no) PrOFAGEL N of AT LI QFeHe 250 nL of
water. 100 nldao{thobogaravay added to the m xture, and then 28 %
sodi um hydr oxi de under ng bel ow
45[ err] C"si nce th\évaf%aﬁéj %gv@gwer&%]f%g ?ﬁecf)l_?gbls Sﬂff?]é?alf'??élg%f%sgadj ust ed
to be 9, 7.59(N, (IOdﬁ)ﬁiBthp]Lamlné)propanea%ditydcmgenl@erwa@ ol sysecsl et eich
dropwi se for Q a t g H was
controlled toigg . O%twéggy u%oo g‘,‘ﬁzg'% gggt}ﬁngﬁ{/grom e. Eif‘g? Q'E e At dition,
t he reaandolrhen mu%esmMmamlﬂ@r waboadddd doopwitset o sapd=1%5
t enper at ur e, n_the. wa pa.rateglntoato uen |.ayer and
an aqueous Ia B er & Lg\ﬁjtoéf’r ié? hepreggkion Wa%rrﬂxé))th(ﬁr"éf'%
hydr ochl@ri c a&tdrv\lehe aud@dstémdjlh@tetl)ltrerke . 115  (Ga7 & moleheof
mxture vas sepgrayafohih bérdAdENad Atffea droptlde PoRdlgis: | Y Fhe A5 2
- consequence o ? t aqueous | ayer B g

HPLC,
(0.0675 nol e) same4temperat‘em neirhwr@rrmptlmez PHi Vh’ﬁ w%%r%%lﬁa@cw &4 de

was obtai ned. g py us;{ﬁgt 585 §8&§ﬁﬁl5h§8ﬂﬁ:iaa kﬁP%eﬂt tRE[ 8881 Eiof, S€ne
(0.0675 nol e) % hydr ogen. peroxide sol ution was added dropw se

for aboEFaYtHSBrmw‘Fﬂrgt‘V?? | T Red efoF PRI 1 iATT (He THS(SARE 25
was stinesed feempBedtutelothed!itlfe MKBURMREAEEpArafédainto a tda@MIENCE
O o 3 oL i 5SSl e, L i e A - § 6 PR ™ ©
obt ai ned. 65 mbleh of 35 $chyp@nechberbedechid owdile addddirng e tdlmenet ure
was cool ed layer, and then the mixture was separated into a toluene layer
and an aqueous layer. As a consequence of an analysis of the
20 aqueous layer by HPLC, 12.5 g (0.0675 mole) of 4-
(dimethylamino)-1,2-dithiolane hydrochloride was obtained.
To this agueous solution kept at 10C, 6.56 g (0.0675 mole)
of 35 % hydrogen peroxide solution was added dropwise for
about 1 hour with stirring. After the addition, the mixture
25 was stirred for about 1 hour at a room temperature. As a
consequence of an analysis of the reacton mixture by HPLC,
12.93 g (0.0641 mole) of 4-(dimethylamino)-1,2-
dithiolane-1-oxide hydrochloride was obtained. 65 mL of
toluene was added to the mixture, and the mixture was cooled
30 down to 5C, and then a solution prepared by dissolving 6.38
g (purity 98.3%, 0.13 mole) of sodium cyanide (sodium
'prussiate) in 17.6 g of water, was added dropwise for about
1 hour. In the meantime, pH was controlled not to be more
than 7 by using 5N hydrochloric acid. After the addition,
35 the mixture was stirred for about 1 hour at the same
temperature, and then pH was adjusted to 10 by using 4N NaOH,



30 down to 5[err]C, and then a solution prepared by dissolving 6.38

g (purity 98.3% 0.13 nole) of sodiumcyanide (sodium prussiate) in
17.6 g of water, was added dropw se for gpout 1 hour. In the
meantime, pH was controlled not to be nore than 7 by using 5N
hydrochloric acid. After the addition, 35 the m xture was stirred for
about 1 hour at the sane tenperature, and then pH was adjusted to 10
by using 4N Cy and
the mxture wABAstRErBIBEUFR %A% IRIATLT ARho shdodfene 1aYaFd%é36’L?s ayer.

'2I'hi 3 t ol ﬁelne hquebuwasetayeﬁl yme:dsbNoHF&:(é tIayer wa@lﬁrﬁillyz'le('jﬂ gﬁ} g{}aﬁbc tod
t %
e Y B A LB BB F05E 221 (et e ROLART Hed e Ehgaen ased on

hydrochlorldedl(thiocyaﬁaaamleyﬂeld 84.0% basEﬁoduclLan off
2- t t te
[err]( glnE QXs?car %m Tghfé e£t9& §5@Amﬁ£€§gﬂﬁ$%? ggggﬂgun1sulf|te was

di ssol ved i n B¢dPOchloridater. 80 nlL of toluene was added to this
m xture, and then pH was adjusted to 7.0 with conc. 15 hydr ochl ori ¢ aci d.
After the solution was heated up to 30[err]C, a solution prepared by

di ssol vi ng 5. Bampl®. 825 nol e) of 4-

di met hyl am no-1, 2 h

wat er was added drgﬁtﬁggéﬁfg?H%Pgaagou f%%f@#ﬁﬁ%}ﬂ%gP eghyle&eS hour s.
During flAe addl(sodlumhthpesuhﬁahaintalned to 7 with 20 conc.

hydrochloric acid. After the mxture was stirred for about 1 hour at
the same tenpéihture, pH was s@ ted to 9.0 with 28% sodi um

hydr oxi de, and th the § S'Was separated to obtain an aqueous
solution of the ti npoggg he aqueous | ayer was anal yzed by-
HPLC to prOV|dHI 82 g of e di met hyl am no) tri net hyl ene

di (sodi um t hi osul f at e) (yield: 88. 0% .
7.96 g (purity: 95%, 0.06 mole) of sodium sulfite was

dissolved in 24.90 g of water. 80 mL of toluene was added to
this mixture, and then pH was adjusted to 7.0 with conc.

15 hydrochloric acid. After the solution was heated up to 307C,
a solution prepared by dissolving 5.04 g (0.025 mole) of 4-
dimethylamino-1,2-dithiolane-1-oxide hydrochloride in 20.16 g
of water was added dropwise to the aqueous solution for about
1.5 hours. During the addition, the pH was maintained to 7 with

20 conc. hydrochloric acid. After the mixture was stirred for about
1 hour at the same temperature, pH was adjusted to 9.0 with 28%
sodium hydroxide, and then the mixture was separated to obtain
an aqueous solution of the titled compound. The agqueous layer
was analyzed by HPLC to provide 7.82 g of S,S'-(2-

25 dimethylamino)trimethylene di(sodium thiosulfate) (yield:
88.0%).

Example 5
Production of S,S'-(2-dimethylamino)trimethylene
30 di(sodium thiosulfate)
13.27 g (purity: 95%, 0.10 mole) of sodium sulfite was
dissolved in 44.41 g of water. 80 mL of toluene was added to
this mixture, and then the pH was adjusted to 7.0 with conc.



Exanpl e 5 Production of S, S -(2-dinethylamno)trinethylene 30

di (sodi um t hi osul f ate) 13.27 g (purity: 95% O0.10 nole) of
sodiumsulfite was di ssolved in 44.41 g of water. 80 nlL of toluene
was added to this mixture, and then the pH was adjusted to 7.0 with
conc. 21 hydrochl oric
acid. After the solution was heated up to 30[err]C, a solution

prepared by dissolving 5.04 g (0.025 nole) of 4-
di met hyl am no-hy@reghligricageid. AFtRr e SORRELPRWaS hested yp to 38 vat er
was added drops S€1dtdn prepaeedsbs adidsalivihgr 5abauy 60.025 .molejurof. 4Buri ng

the addition, the pHwas naintaiLned. to 7 with. one. rochl,qri cid.
After the m xté}’%eaﬁg'agﬁnpfédﬁfg?‘&éjo rie-1-o0% dﬁﬂ&ﬁ%ﬁlﬁgﬁggn%p 20.18 &'
tenperature, pbFwatteadivdst &dddd Aopwiseéht@8¥e aquesuslisahutjidnofodeabarid

Ltled cofpounts: 5 TERaBonnd 5he ¥ 1Bn, the B S YR eaTREL 7Syl C
8.71 g of S, S eéfe. hydrodhbetiyhatid nAFter eyl dneraivs stimred ficasabdui e)

(yield: 9?.00 . EX | e 1 td fo s

S S - (2-dimeth |‘h?ﬁﬁw8ft‘}*}%éf’ﬂ?ﬁer%?ergtu§edi‘l“s‘é’ﬁ.su% ted BY 47g with 28%

13. 19 ¢g(0. 071 sodiym tfydrp3ifes (axst bhemytihehnb¥t@re was separated to obtain

(N, N-di net hyl apj a Ldes Wasy i d o 5 ﬁ&m
water. 100 nL %#’r%%f%ogl%eg\%@{géde t%%ét e mx%’lﬁ@%gg Tﬂbar?guteﬁg% £2)a %
sodi um hylfr oxi wes wasalxkel byr HpWCstotprawsidsHBy 71 g of yRdRr-Cdol i ng bel ow
450 01 1]C sl Nceai g LoRGHD K9858 W fsoaium tALbSE1EREe PHy B A Ust ed
to be 9, 7.59 8 g?%ﬂ nntgfﬂgée% ¥ 35¢§%§’ﬁﬁﬁbn per oxi de agg added
dropwi se for 19B8e@%¥)at the sane tenperature. In the neantinme; pH was
controlled to be 25 9 by using 28% sodi um hydroxi de. After the addition,
t he reaction mxture was stirred for about 1 hour at the sane
tenperature, aB¥ePRE & he ni xture was separated into a t ol uene | ayer

and an aqgeous | ayerprofudtioff opes £8° At diethylaming) tfinddiyIanes) of 35 %
hydrochl oric a((:iliiiswere added

h
odium thiosdf%a%e?
13.19 g(0.071 mole) of 1,3-bis(carbamoylthio)-2-

(N,N-dimethylamino)propane hydrochloride was dissolved in

250 mI. of water. 100 mL of toluene was added to the mixture,
20 and then 28 % sodium hydroxide was added dropwise to be pH=9
under cooling below 45C since the reaction was exothermic.
After the pH was adjusted to be 9, 7.59 g (0.078 mole) of
35% hydrogen peroxide was added dropwise for 1 hour at the
same temperature. In the meantime, pH was controlled to be
25 9 by using 28% sodium hydroxide. After the addition, the
reaction mixture was stirred for about 1 hour at the same
temperature, and then the mixture was separated into a
toluene layer and an aqueous layer. 15 mL of water and 17.1
g (0.1645 mole) of 35 % hydrochloric acid were added to the
30 toluene layer, and then the mixture was separated into a
- toluene layer and an aqueous layer. As a consequence of an
analysis of the water layer by HPLC, 12.5 g (0.0675 mole)
of 4-(dimethylamino)-1,2-dithiolane hydrochloride was
obtained. To this agueous solutioh kept at 10C, 6.56 g
35 (0.0675 mole) of 35 % hydrogen peroxide solution was added

dropwise for about 1 hour with stirring. After the addition,



30 toluene | ayer, and then the m xture was separated into a _
tol uene | ayer and an aqueous | ayer. As a consequence of an anal ysi s
of the water layer by HPLC, 12.5 g (0.06752nvl e) of _ _
4- (di met hyl am no) - 1, 2-di t hi ol ane hydrochl ori de was obtained. To this
aqueous sol ution kept at 10[err]C, 6.56 g 35 (0.0675 nole) of 35 %
hydr ogen peroxi de sol uti on was added dropwi se for about 1 hour with

irring. Af th ddition, .. 22
the i xture waEPRALAERFe B35 SHARref ROh AR, bARTR Ao temperature, ;
consequence ofAsrma aumlssivemdie oifeancanalpsigi diéurlﬁe l:yaactilon ifls£E b ure? B8 ¢

0. 0641 I - (gl hyl ] -1, 2 | o] .ane- 1: ox
ﬁydrochlg?igé @%%ébgfgygédg E@l&gll mgi%%ﬁ%?afé‘é%m%éyﬁga@l?ﬁhfit?T 95 %
0. 256 nol e) ofdsumimhane—l—oxidéihgﬂrﬁuhlbs$@évmd%i@%ﬂaﬂni?g of S@te{.dZ?S
mL of I t IS moxture, 9 S usted to
IO, Ol gEe | SHBRERIERY, A 8 (et o800 bhBe iSSR0
30[err]C, sulftitel wasodinssélved3in 3116..m6§1<ai_[‘rnt1;a-)(almf zanmB_ qgfetpﬁlnmixe

10 ' s dLmes M NOx - | e-1: oxi,de \
aaueous, 10, Sghy'sacho b BNA i o Ml SBSHETRN'E57. 0
addi ti on, pH wesnaahpdroctetbridacid hAL e thBymixatieaidschésatsd up to 308t er

th I Xture i I, o] 1 e e re, pH

wes ad usted « 5 Buh PR tOLRZ I b o O Hoge o8 Ubte prephERREIdiGlE

conduct edOt o o&@%ﬂﬁiQﬂ1°£qée@®@ethﬂlnminﬁﬂﬁ-2-dithi@lnn¢+lﬁoaid@onp?und. As a
|t of analyed ; , 12%. o] .

5 o - (2- di et h?‘ s %ﬁ?ﬁﬁﬁ%%ﬁ%@&pﬁf s%‘_g‘.ylf{rr@t“% 15548 % (rerd

- 85. 7% based onthe addition, pH¥asamaiatainediloP-wifincondi hednochhonid pebdane

of 1,3 bi S(car | TIRLBEG Mas stirred RORBhOMY 1 hour at. thelBEAHCION
of 1, 3-bis(carpanp i0)-2-(N,N-__ i net hyl , o
hydr ochl or i de:&mpé/ratut"'ér'r?ﬂ(w?ﬁ adjusted to %&UFHP@% FodhamdayAraxdgie.i on

condi ti ob5descThéaéparation wagEphaudted tPbBeaen Sl Hguebus08d Bh#i i of
(di met hyl am not).l'tler !t%igg lchrr]lSogliléf Risoa? ¥gsnu t? %fvé%sél rs?.\élofeghe aqueous layer
by HPLC, 21.64 g of S,S’'-(2-dimethylamino)trimethylene
di(sodium thiosulfate) (yield: 85.7% based on 1,3-
bis(carbamoylthioc)}-2-(N,N-dimethylamino)propane
20 hydrochloride) was obtained.

Example 7
Production of 1,3-bis(carbamoylthio)-2-(N,N-.
dimethylamino )propane hydrochloride: '

25
According to the same reaction condition described in

Example 2, a toluene solution containing 2-
(dimethylamino)trimethylene di(thiocyanate) was provided
from 10.09 g (0.05 mole) of 4-dimethylamino-1,2—

30 dithiolane-1-oxide hydrochloride. Hydrogen chloride gas was
introduced into a mixture of the residue obtained by
concentration of the toluene solution and 30 ml of methanol
for 2 hours. The reaction mixture was concentrated under
reduced pressure to remove methyl chloride together with



from10.09 g (0.05 nole) of 4-dinmethylanino-1,2- 30 dithiol ane-1-oxi de

hydr ochl ori de. Hydrogen chl ori de gas was I ntroduced into a m xture of

t he resi due obtained by concentrati op3of the toluene solution and 30

m of met hanol for 2 hours. The reaction m xture was concentr at ed

under reduced pressure to renove nethyl chloride together with

23 met hanol . The residue was recrystallized to provide 12.18
(89% of 1, b I | anmi_no).propan

%ydrochl ori de%n@h?ér?&{ aﬂ?é’ xtemgl(auez w(alg' '%ecrlyrs C?lgt r%{“f:fo prov)l% R% ‘is

1, 3- bi s(car barmy(8%% b)oL2- xwmls(carbmamlﬁyi@mmomrmpane. [err]

00 SOOI B RS TR Syl Sggre 10 of 20,8 0 (0.3

accordi ng to t he sane reaction condition as Exanple 2 and 4 nl of
water forg8 haufs, T(Ilje? reaction m xture was dissolved in 35 m of
wat er . ThIS % I on was neutralized wth sodi um hydrogen carbonate.
15  After |ce cooHHideQKMQHﬂQ§'drédhﬁsQﬁ&nbdﬂﬂ%%thﬂifﬁﬁfﬁNlﬂk ool
filtration. and recrystallize rom et hano
to obtain 12. 1 gﬁé%ﬁifg %W@:égér?éi

bi s( car banmoyl t hi 0) - 2- =N, BEONHEt hyl ami no) pr opane. 20 Exanple 9
Producti on of Me (carbanD | thio)-2-(NN- - di et hyl am no) pr opane
hydr ochl ori de SﬁONH ueous solution containing S, S -(2-

~di met hyani no) tri met hyl ene di ( odi um thisulfate) was 25 obtai ned from

10.09 g (0. 05 nol e) MfarbdinRINYrale ¢as was in%r@bh@b@!%ﬂ%o a0Mi $fure
hydrochliﬁlde accordlqg Q? t he sane hod as Exanp
10 o)

4.90 g ( UmRRLEN RF vl %H%fcpylam1no)tr1methylene

di(thiocyanate) obtained according to the same reaction

condition as Example 2 and 4 ml of water for 8 hours. The
reaction mixture was dissolved in 35 ml of water. This
solution was neutralized with sodium hydrogen carbonate.
15 After ice-cooling, crystals precipitated were collected by
filtration. The crystals were dried, and recrystallized from
ethanol to obtain 12.1 g (51%) of 1,3-
bis(carbamoylthio)-2-(N,N-dimethylamino)propane.

20 Example 9
Production of 1,3-bis(carbamoylthio)-2-(N,N-
dimethylamino)propane hydrochloride
An aqueous solution containing S,S’'-(2-
dimethyamino)trimethylene di(sodium thisulfate) was
25 obtained from 10.09 g (0.05 mole) of 4-dimethylamino-
1,2-dithiolane-1-oxide hydrochloride according to the same
method as Example 5.
4.90 g (0.10 mole) of sodium cyanide was added
portionwise to this aqueous solution, and thén the mixture
30 was stirred under ice-cooling for 30 minutes. The
precipitated crystals were collected by filtration to obtain
8.56 g of 2-(dimethylamino)trimethylene
di(thiocyanate).(yield: 85% based on 4-dimethylamino-
1,2-dithiolane-1-oxide hydrochloride)



portionwi se to this aqueous solution, and then-the m xture 30 was stirred
-under ice-cooling for 30 mnutes. The precipitated crystals were
collected by filtration to obtain 82546 g of

2- (di net hyl am no) tri net hyl ene di (t hi ocyanate). (yield: 85% based on

4- di met hyl am no- 1, 2-di t hi ol ane- 1- oxi de hydrochl ori de)

24 Hydr ogen chl ori de gas was introduced into a m xture

Ceact Lon i xt ure wib Cuikamh kA @S MR, oo isichd SHES a mixthis .
met hyl chl ori@le mbbealmammdsrmlandTbe mevfimethanolagorexr hysiral.l i zed
f rom net hanol §|de 11,

1, 3- bi s(car ba'FFb Pﬁ‘u FoB T%\?‘W’E?Wé‘?h??‘é‘ﬁﬁ‘h‘bﬁ?%%&ﬁger reduced pressure
hydr ochl ori detd y:'lemb@e isthyibshllophdd-tigetited withmelthanol. The residue

di t hi ol ape- 1- oxi de tria I I it

nccor di B 1o VAR TaereRtell Phad fram rmandf B bRovidE LEARE 4 ¢5 ouna
(1) fron1conpDu&dbii(aarmﬁmﬁylﬁmimb+m—(N N- drmeghmlamSbepropageven as

by- pr oduct, Lipophili€a. n esi

product can E@Y% %?fhﬁféé h%f%te%B%f %$g€h§n n%+%? ig?a?% ¥ actlon
For exanpl e, dlthlolmneakeoxidmshy@pmahkmrﬁmd)an or gani ¢ sol vent mhlch
separ at es fromwater as reaction solvent, a thiocyanate conpound can

be collected quantitatively as a highly purified product by
separ at 10n i nindustaniabodppligabilbbivai ning i norganic salts 20 and an

organi c | ayer cont %éﬁ&gd{ﬁ? 45 e bVl G th%grmﬁ g_r %tne ¢y el ded

by the nethod of the | nventi on can han Iy, and it
i s an extrengpyoduce g@wwn@e(hbdfxmwmmn@ehsmeswagarns?luble

envi ronnent al § norgaRb |s‘Eliﬂna.s %Piven as by- ﬁ'@&é‘tc‘&pﬁﬁaﬂ 4 hipdpnd 199 t
t hereof can be also produced vi a_conpound (| a salt "thereof.

Accor di ng to compogmgd h%lH%H1$%riir%d@%$hﬁe@h%rEGHﬁBuﬁﬁn(P? %ﬂﬂléﬁnpound
(v 15 of é@ﬁa@é@é&@iftﬂéﬁ:‘lﬁﬂé|&Mpl&1&98§rtr§é1%€a%%l©ﬁm$@ leS

Ot pr <l ded agn 2 e B Scicly LLRUE SOBRUNC, 1. 20 o, o) oo

t her eof obt ai fiedln watereeordiaggiova sbeverthod tHiddyeapd ©s eddmpoutehicamn i S

: usef ul be collected quantitatively as a highly purified product by
separation into an aqueous layer containing inorganic salts

20 and an organic layer containing the desired product.
Therefore, waste yielded by the method of the present
invention can be handled smoothly, and it is an extremely
useful method in view of measures against environmental
pollution.

25 Such a compound (I) or a salt thereof can be also
produced via compound (IV) or a salt thereof. According to
the method for producing the compound (I) and compound (IV)
of the present invention, an isomer such as compound (V) is
not yielded as a by-product, thus compound (I) and compound

30 (IV) can be obtained in high yield.

Further, the compound (I) or a salt thereof obtained
according to the method of the present invention is useful
as an intermediate for synthesis of thiolcarbamate
derivatives (e.g. 1,3-bis{carbamoylthio)-2-(N,N-

35 dimethylamino)propane) indicated by compound (III) which
have strong insecticidal activity.



as an intermediate for synt hesi s of thiol carbamate derivatives (e.g.
1, 3-bi s(carbanoylthio)-2-(N, N 35 di nmet hyl am no) propane) i ndi cated by

conmpound (I11) which have strong inggcticidal activity.

25 In addition, conpound (1V) or a salt thereof can be

I ntroduced to thiolsulfonate derivatives represented by the f or mul a:
[err] 5 wherein R err] and R err] have the sane neanings as defined

above, and R3 is a_Lower al kox u | ower oup whi ch

may have saturated Bt %ﬁiéx‘:iy'i':?'i‘c 5?‘5%%‘9’&‘8 {)%Yﬁl ﬁ/@e %‘?ﬁ # a‘égbel‘: he
hetero atom 1ﬁteaﬂnbaay|to g@hdvpsud fphanel dgfpw@tﬂmesrrepreseimedmyetm

al kyl group, SP r _al koxy group, a Iower 10 al kyl t hi o group, hal ogen or

an acyl am no 4 its substituents; or a naphthyl group, which
have strong [ nsect icidal activities as described in JP-B-13755/1971.

Therefore corﬁ) und (I |t thereof is useful as an

i nternmedi ate for ﬂLﬂ%%£§fOf npoxggf Xhlch have an 15 excellent
i nsecticidal actjAity oV e} L npound (VII'1) can be
produced accorfdi’ng to the described in JP- B- 32350/ 1988.

Al so, the filtrate containi ng crystal of - t hi ol carbamat e derivatives
yi el ded &uri nghpredncRi and&tRépha?é thefsamesseamings asndefﬂnmﬁlamowmnpound

g;ldz oﬁ;zgdsﬁlnéehhﬁs eo; ah %?‘Y(%(iénfgg%’zo‘ﬁlcéfé%ﬁ ;ﬁ%e%j i%%ﬁqeo"y%f%‘bl de a
conpound (VI | maydpres eatutapdthetdmooydki.c group ¢antgining 28ygentatan n
each synbol h§§ {:ﬁ.'g h%%or@@&hpgl% —ac,san&ﬁ{a{ﬁﬁ a.-b.gﬁﬁ’: a phenyl group which
may have an alkyl group, a lower alkoxy group, a lower
10 alkylthio group, halogen or an acylamino group as its
substituents; or a naphthyl group, which have strong
insecticidal activities as describéd in JP-B-13755/1971.
Therefore, compound (IV) or a salt thereof is useful as an
intermediate for synthesis of compounds which have én
15 excellent insecticidal activity. Above mentioned compound
(VIII) can be produced according to the method described in
JP-B-32350/1988. '
Also, the filtrate containing crystal of
thiolcarbamate derivatives yielded during production steps
20 of those can be introduced to compound (II) or a salt thereof
by the following steps. The filtrate was hydrolyzed under
an alkaline condition, and then oxidized to provide a

compound (VII) represented by the formula:

Rk\\ S .
N —<: | (VID)
Rz/ S
25 wherein each symbol has the same meanings as defied above,
or a salt thereof (here, the salt includes the same ones as
mentioned in the salt of compound (I)), and then the resulting
compound is oxidized under an acidic condition to obtain a

compound (II) or a salt thereof. Further, compound (I) or
30 a salt thereof can be obtained from compound (II) or a salt



or a salt thereof (here, the salt includes the sane ones as ment i oned

i'n the salt of conmpound (1)), and then the resulting conpound is

oxi di zed under an acidic condition to obtggn a conmpound (I1) or a salt
t hereof. Further, conpound (I) or 30 a salt thereof can be obtained from
conpound (I1) or a salt 26

t hereof according to the nethod of the present invention, and

therefore, it iss possible to regycl.e as int di ate .for the
Synt hesi o of | CURRRRG aqG0r Gid, 65 thel fethod oF fbe Dresept,in¥entitre
consi dered as #xd hisreforesl it INevssiblieeWoSrecpéleas ap Lasermedsakhecause

of the possi bi [l y,0f 42eeas8e compdtufd TH758 & Yo AU REIRTAHREE% ],

]SZLAI I\/:S ﬁ.r?dbmm@d:e‘ Qfovrfimmgiﬁeﬁmﬁegwm nsmmzohe@dhn ’lvliew
or nul a. err, 5 erein err n erri | nae ndent
o T asantBa nyilf SAY s T aRgHECeE Belarbsian HHY pabRiby i By SPE S A an

ni t r ogen- cont almiexmédiare Eorerdmrathemicalwtagaioycria cplblectyptfeomw t h
t he adj acent niésré)gen atom or a salt thereof, which conprises
reacting a conmpound’ represented by the fornul a: [err]



10 wherei n each synbol has the sanme neani ng as defined above, or

a salt thereof, with prussic acid or a salt thereof. 2. The net hod
as claimed in claim1, wherein R err] andgR err] 15 i ndependent |y
represent an al kyl group. 3. The method as clained in claiml,
wherein both Rlerr] and R err] represent a nethyl group. 20 4. A
nmet hod for producing a conpound represented by the fornul a: " [err]
wherein R err] and Rerr] independentlyﬁigghssent a hydrocarbon group,

or Rerr] and R err] forma nitrogen-co rfir'ng 5- or 6-nenbered

het erocyclic group together with the adjacent nitrogen atom 25 or a salt

]E 2?;3?;3 whi ch 1C%nB<raLﬁg3 fgg%(i:[gd?zgi%gcaoggnqgggnd reggéggrrlgécf’ B&%Te2¥?%ﬁ§1a:
wherei n each sypbol has the sanme neani ng as defined above, or_ _a salt

thereof, with sic aci KCR salt thereof to provi de "a conpound

np
epresented by (h3 for MR O N O )
R2 * [ L M - *

SCN

5 wherein R! and R? independently represent a hydrocarbon group,
or R' and R?* form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,
or a salt thereof, which comprises reacting a compound
represented by the formula:

R
\\ T
N
Rz/ S—0

10

wherein each symbol has the same meaning as defined above, or

a salt thereof, with prussic acid or a salt thereof.

2. The method as claimed in claim 1, wherein R!' and R?

15 independently represent an alkyl group.

3. The method as claimed in claim 1, wherein both R' and R?

represent a methyl group.

20 4. A method for producing a compound represented by the formula:
N SCONH,
—
pe” SCONH,
wherein R' and R? independently represent a hydrocarbon group,
or R' and R* form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,

25 or a salt thereof, which comprises reacting a compound

represented by the formula:



[err] 5 wherein each synbol has the same neani ng as defi ned above,
or a salt thereof, and then subjecting the resulting conpound to
a hydrolysis reaction or a reaction with2®& |ower alcohol in the
presence of a hydrogen halide. 10 5. A nmethod for producing a conpound
represented by the f or mul a: [err] wherein R err] and
Rl err] i1independently represent a hydrocarbon group, 15 or Rlerr] and
Rlerr] forma nitrogen-containing 5- or 6-nenbered het er ocycli c group
t oget her mﬁth}phe adjacen nitrogen atom and Mis a netal or

i , Which conpri ses reacting a conpound

[err] 20 wher ei n each synbol has

ammoni um or thre
r epr esent ed by
the same meanip s de d:ahpve a salt thereof, wth sul furous
acid or a salt t her eof . 6. The method as clained in claim5, wherein
R[err] and R[ Q§H§ d I p

e1n et ﬁh S d(?] gllgkeiéh ﬁgggiﬂ%e%?eﬁgp aﬁf‘é?‘r ]orand
R[ err] r@m@s:ehhemmfe.t Iwy.lthgpnggslc acld or a salt thereof to provide

a compound represented by the formula:

RI
\ SCN O 0
pe”” SCN
wherein each symbol has the same meaning as defined above, or
a salt thereof, and then subjecting the resulting compound to
a hydrolysis reaction or a reaction with a lower alcohol in the
presence of a hydrogen halide.
10

5. A method for producing a compound represented by the
formula:

1
A $S0 4M
—
2" $S0 ;M
wherein R* and R? independently represent a hydrocarbon group,
15 or R' and R? form a nitrogen-containing 5- or 6-membered
heterocyclic group together with the adjacent nitrogen atom,

and M is a metal or ammonium, or a salt thereof, which comprises
reacting a compound represented by the formula:

R1
AN S
—(]_
Rz/ S—0
20 wherein each symbol has the same meaning as defined above, or
a salt thereof, with sulfurous acid or a salt thereof.

6. The method as claimed in claim 5, wherein R! and R?
independently represent an alkyl group.



5 8. A nethod for producing a conpound represented by the formula:
lerr] wherein R err] and R err] independently represent a

hydr ocar bon group, or Rerr] and R ggr] forma nitrogen-containing 5-
or 6-nmenbered het erocyclic group together with the adjacent nitrogen
atom 10 or a salt thereof, which conprises reacting a conpound
represented by the formul a: [err] [err] wher ei n each
synbol has the same neani ng as defined above, or a salt thereof, with
sul furous acid or a salt thereof to provide 15 a conpound represented by
the fornmula: 7. The nethold as claimed virercdiaimVsi, swhereinl bath Rmand ki and

t he ot her synbol S have t he $‘ﬁ£€ meani ngs as defined above, or a salt
thereof R F‘S&E‘Y}ngr resul ting conmpound with prussic acid
or a salt thereof. 9. A nmethod for producing a conpound

repr esenéed bé’ éhlﬁeéh%&éfpg 8a?é% ég ound rep}f'\QSéﬂé.'d Bgfetrhé fgﬂﬁiuﬂ err]

| ndependeént!|y~r on gr

30
\ —C SCN
v . |||||||| |||||| ||||| "||| " ||||

wherein R' and R* independently represent a hydrocarbon group,
or R' and R® form a nitrogen—cohtaining 5- or .6-membered_
heterocyclic group together with the adjacent nitrogen atom,

10 or a salt thereof, which comprises reacting a compound
represented by the formula:

R!
\\ S
I
Rz/ S=—0
wherein each symbol has the same meaning as defined above, or

a salt thereof, with sulfurous acid or a salt thereof to provide
15 a compound represented by the formula:

1
SN $S0 M
—_
R’ $S0 ,M
wherein M is a metal or ammonium and the other symbols have the
same meanings as defined above, or a salt thereof, '

and then reacting the resulting compound with prussic acid or
20 a salt thereof. '

9. A method for producing a compound represented by the formula:
1
A\ SCONH,
—_
R SCONH,

wherein R' and R? independently represent a hydrocarbon group,



or Rerr] and R err] forma nitrogen-containing 5- or 6-nenbered

Het erocyclic group together with the adjacent nitrogen atom or a salt
t hereof, which conpri ses: (i) reactigmy a conpound represented by the
formul a: [err] wherei n each synbol has the sanme neaning as
defined above, or a salt thereof, with sulfurous acid or a salt
thereof to provide a conpound represented by the fornmul a: [err]
10 wherein Mis,a tgl _or anmoni um and t he, ot her_synbaol s have the

sane neaningscﬁéiﬂéFgﬁég L9t e? Rrtroden-cophainbpg 5- or G-mempgIed ng t he
resul ting conpetedtosythiprassiyr together witinlthe adjatbat eofticydd QtoRe a
conpound represent ed, by [err] 15 wher ei n each

he fornmnul.a. .
symbol has t h&sdmE? aﬁfl?@e%@ gvgﬁcﬁegoggﬁﬁﬁ?sm a salt thereof, and
(ii1) subjecti(ig tbeactinglaicgnpanidwegresentdd dspl s Formulak eacti on or a

reaction with 3]Iomer al cohol in the presence of ?.hYQPQQEthgLLqE;M_
S
5 Rz/ S [ L M s *

wherein each symbol has the same meaning as defined above, or
a salt thereof, with sulfurous acid or a salt thereof to provide
a compound represented by the formula:

1
N $S0 M
—_
re” $S0 ;M
10 wherein M is a metal or ammonium and the other symbols have thé
same meanings as defined above, or a salt thereof,

(ii) reacting the resulting compound with prussic acid or a salt

thereof to provide a compound represented by the formula:
Rl
. SCN
—
15 wherein each symbol has the same meaning as defined above, or
a salt thereof, and
(iii) subjecting the resulting compound to a hydrolysis

reaction or a reaction with a lower alcohol in the presence of
a hydrogen halide.



