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. 2,4-TRI AZOLE FI ELD OF THE | NVENTI ON The invention
relates to processes for the preparation of
3-nmercapto-5-amno-(IH)-1,2,4-triazole or a salt of 3-

mer capt o-5-am no-(1H)-1, 2, 4-triazole. -1 - Broadly, the process of the

i nvention involves the step of trmEpcE NGVENTRONI salt of the anion of
formula I, [err] MMEEEIH ﬁ S I's any suitable | eaving group,

wi th hydrazine or hydrazine hydrate fficient time to forma netal
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Pat ent Applicati.on 2,1 rlbes th reparatlon of organic
her bi ci da 4W£PP i§>t pledstriaze - 1,2,4-triazole.

U.S. Patent No. m:dm;amthdepmcéss blfet&mmmﬂimﬁ J.Q'fvolves the step
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am noguani di ne to produce g anldlnodlthlocarbarn1c acid which was then
treated with boiling alkalifto produce a triazole. U S. Patent No.

4,543, 309 describes the cy @¥of N-guani di not hi qurea hydrochloride in
refl uxi ng aqueous caus®t¥ folldﬁed by

wherein R-S is any suitable leaving group, with hydrazine or
hydrazine hydrate for a sufficient time to form a metal salt
of 3-mercapto-S-amino-(1H)-1,2,4~triazole. The metal salt of
3-mercapto-5-amino-(1H)-1,2,4-triazole"m§y be converted to
3-mercapto-5-amino-(1H)~1,2,4-triazole.

The invention also relates to a novel compound sodium
methyl N-cyanodithioiminocarbonate.

BACKGROUND OF INVENTION
3-mercapto~5-amino-(1H)-1,2,4-triazole has utility as
an intermediate in organic synthesis. For example, European
Patent Application No. 142,152, describes the preparation of
organic herbicidal compounds from 3-mercapto-5-amino-(1H)-
1,2,4-triazole.

U.S. Patent No. 5,068,347, describes the rearrangement
of 2,5-diamino-1,3,4~thiadiazole at 80°C in aqueous NaOH.
British Patent No. 1,232,838 describes the condensation of
carbon disulfide and a salt of aminoguanidine to produce
guanidinodithiocarbarmic acid which was then treated with
boiling alkali to produce a triazole. U.S. Patent No.
4,543,309 describes the cyclization of N-guanidinothiourea
hydrochloride in refluxing aqueous caustic followed by



~-2- acidification. Godfrey and Kurzer, J. Chem Soc. (1960) 3437, treated
(am no(am dino)]-thioureas with acid which produced a triazole and am ne
and ketone by-products. SUMVARY OF | NVENTI ON

For the purposes of the invention, the term"netal salts" includes netal
sal ts havi ng nonoval ent, bival ent and frfctions of polyvalent netals
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nonoval enB4 ayauﬂﬁﬁﬁtQﬁm{%R#W% ing) irshioureapg,withe agid, Wt the
i nvent i onpriddude’ A "éFigble Gindy &xind aﬁaaketonacbgd@&owdcﬁﬁﬂeﬂs from
G oups 1 and 2 of the Periodic Table. Al so, for the purposes of the

i nvention, the term"methanolic solvent systeni includes nethanol, aqueous
met hanol , or any m xture of solvents including nethanol. For exanple, a

met hanol i ¢ sol vent systen1nay'$#ﬁ%¥g% &Pt hRGehTaaft one or nore ot her

sol vents, such as water, etha one. The i nvention provides a
novel process for preparing 3-nmercapto-5-amno-(1H)-1,2,4-triazole or a
salt of 3- rrerca#&zpﬁ:@rpmdééﬁ -df 2tHet Ltheantton, Tihhei teeh i*metadn al so
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contacting a nmet a he ani on .of faqrnu
contemplated. Also, e term "me tal hydroxide" includes
hydroxides of monovalent, bivalent and polyvalent metals.

For the purposes of the invention, the term "Group 1 or
Group 2 metals" includes all metals from Groups 1 and 2 of
the Periodic Table.

Also, for the purposes of the invention, the term
*methanolic solvent system® includes methanol, aqueous
methanol, or any mixture of solvents including methanol. For
example, a methanolic solvent system may include methanol and
one or more other solvents, such as water, ethanol or
acetone.

The invention provides a novel process for preparing
3-mercapto-5-amino-(1H)-1,2,4-triazole or a salt of 3-
mercapto-5-amino-{1H)-1,2,4~-triazole. The invention can also
provide- a process for preparing 3-mercapto-5-amino-(lH)-
1,2,4~triazole or a salt of 3-mercapto-5~-amino-(1H)-1,2,4-
triazole which can be rapid and efficient and which can
provide good product yield and purity.

One aspect of the invention is to provide a process
involving the step of contacting 2 Group 1 or 2 metal salt of
the anion of formula I,

-s//IQE‘N’/CN I



"[err] -3- wherein RS is any suitable

| eaving group, with hydrazine or hydrazine hydrate for a sufficient tinme to
forma Goup 1 or 2 netal salt of 3-nercapto-5-am no- (1FD 1,2,4-triazole.
“The Group 1 or 2 metal salt of 3-mercapto-5-anmino-(1H)-1,2,4- triazole may
be converted to 3-mercapto-5-amino-(1H) -1, 2,4- triazole. Anot her
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Group 1 or 2 metal salt of the anion of formula I by a
process involving the steps of:
(a) contacting cyanamide, carbon disulfide, and a
Group 1 or 2 metal hydroxide, in a methanolic solvent system,
under conditions sufficient to produce a Group 1 or 2 metal
salt of the anion of formula IIX

N
s-/L'a/ I

(b) contacting said Group 1 or 2 metal salt of the
anion of formula II of (a) with a compound containing an R-
group under conditions sufficient to form a Group 1 or 2
metal salt of the anion of formula I

N
a-s/f‘\n/ 1

wherein said R-S group is any suitable leaving group.

An aspect of the invention is also to provide a novel
compound sodium methyl N-cyanodithioiminocarbonate.

Other features and advantages of the invention will be
set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the invention. The features and advantages of
the invention may be realized and obtained by means of the
processes set out in the appended claims.



= O her features and advantages of the invention will be set forth in the
description which follows, and in part wll be apparent fromthe
description, or may be | earned by practice of the invention. The features
“and advantages of the invention may be realized and obtai ned by neans of
the processes set out in the appended clalns
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hydrate f
3- ner captmetaznsadt( bifl) the? afdiiom adolfmrnithka sk}t of
3-nmercapto-5-amno-(lH-1,2 4-triazole may be converted to

3-mercapt o-5-am no-(1H) -1, 2p4-triazole, preferably by acidification.
In a preferred enbodi nent, [his pregess uses a Goup 1 netal (A and may be
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depicted as foll ows: ges

wherein R-S is any suitable leaving group, with hydrazine or
hydrazine hydrate for a sufficient time to form a Group 1 or
2 metal salt of 3-mercapto-5-amino~(1H)-1l,2,4-triazole. The
salt of 3-mercapto-5-amino-(1lH)-1l,2,4~-triazole may be
converted to 3-mercapto~-5-amino-(1lH)-1,2,4-triazole,
preferably by acidification.

In a preferred embodiment, this process uses a Group 1
metal (A) and may be depicted as follows:

The Group 1 or 2 metal salt of the anion of formula I
may be prepared by a process which inveolves the steps of:

(a) contacting cyanamide, carbon disulfide, and a Group
1 or 2 metal hydroxide, in a methanolic solvent system, under
conditions sufficient to produce a Group 1 or 2 metal salt of
the anion of formula II

CN



“The Group 1 or 2 netal salt of the anion of fornula | may be prepared by a
process which involves the steps of: (a) contacting cyanam de, carbon
disulfide, and a Goup 1 or 2 netal hydroxide, in a nethanolic sol vent

system wunder conditions sufficient to produce a Goup 1 or 2 netal salt of

the anion of formula I - 5- (b)
contacting said Goup 1 or 2 netal salt3of the anion of formula Il of (a)

wi th a conpound contai ning an R-group under conditions sufficient to forma
Goup 1 or 2 netal salt of the anion of fornmula I [err] wherein said
R-S group is any suitable | eaving group. In a preferred enbodi nent,
this process uses a Goup 1 netal (A and a conpound contai ning an R-group
(R-X). This process nay be depicted as foll ows: [err]

combi nation of (p)ecaRENELING £4L4CESEAD' 1VRVQSmeB1 salt of the anion
of formula II of (a) with a compound containing an R-group
under conditions sufficient to form a Group 1 or 2 metal salt
of the anion of formula I

~_ _-CN

wherein said R-S group is any suitable leaving group.

In a preferred embodiment, this process uses a Group 1
metal (A) and a compound containing an R-group (R-X). This
process may be depicted as follows:

Ats-

CSz + HaNCN + 2 A-OH ———
: L CN
A*ts N

+ R-X — i:ji;‘
cx
R-$S N~

A combination of the above two processes involves the
steps of:

(a) contacting cyanamide, carbon disulfide, and a Group
1 or 2 metal hydroxide under conditions sufficient to produce
a Group 1 or 2 metal salt of the anion of formula II

SQ,J-=N/’£3 r

(b) contacting said Group 1l or 2 metal salt of the anion
of formula II of (a) with a compound containing an R-group
under conditions sufficient to form a Group 1 or 2 metal salt
of the anion of formula I



“steps of: (a) contacting cyanam de, carbon disulfide, and a G oup 1 or
2 nmetal hydroxide under conditions sufficient to produce a Goup 1 or 2

_nmetal salt of the anion of fornula Il (b) contacting said G oup
1 or 2 netal salt of the anion of fornmula Il of (a) with a conpound
containing an R-group under conditions sufficient to forma Goup 1 or 2
netal salt of the anion of formula I 77 - 6-
[err] wherein said RS grougris any suitable |eaving group; and (c)

contacting the Goup 1 or 2 tal salt of the anion of fornmula | with
hydrazi ne or hydrazine Qégpaﬁe§yqde? sufficient conditions to produce a
Goup 1 or 2 netal saltR 3 apto-5-amno-(1H)-1,2, 4-triazole. This
process may further involve a step (d) of converting t he Goup 1 or 2 netal
salt of Sheredaptsaid aRSogLonp- 152aﬂytshatab&etdeav1ng group; and

et ot od enbdat Ay Eh8GkGuplicbE 2 hbrBE R0 A T g ouna”

cont ai ni of 4mnmgﬁanm)Withohydnasipeognsbydu§zﬁeedhwﬁca¢@anndenloms
sufficient conditions to produce a Group 1 or 2 metal salt of
3-mercapto-5-amino-(1H)~1,2,4-triazole. This process may
further involve a step (d) of converting the Group 1 or 2
metal salt of 3-mercapto-5-amino-(1lH)-1,2,4~triazole to 3-
mercapto-5-amino-({1K)~1,2,4-triazole, preferably by
acidification.

In a preferred embodiment, this process uses a Group 1

metal (A) and a compound containing an R-group (R-X). This
process may be depicted as follows:

A*s-
CS3 + HoNCN + 2 A-OH ————
o
: A*s N
4+ R-x —————————— A’ s-
l N
R-S /\R/

H”“

oL

(x*]

In a further preferred embodiment, a Group 1 or 2 metal
salt of 3-mercapto-5-(1H)-1,2,4-triazole can be prepared in
high yield and high purity by preparing a metal salt of N-
cyanodithioiminocarbonate, which is then used to prepare a
metal salt of S-substituted N-cyanocdithioiminocarbonate,



[err] H In a further preferred

enbodi nent, a Goup 1 or 2 netal salt of 3-nercapto-5-(IH)-1,2,4-triazole
can be prepared in high yield and high purity by preparing a netal salt of
N- cyanodi t hi oi m nocarbonate, which is then used to prepare a netal salt of
S-substituted N-cyanodithioi m nocarbongj
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of N—cya@?@ :ggg e been prepared by various nethods, such
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The above reactions of the invention and their preferred
reactants and conditions are detailed below.

Preparation of Metal Salts of_Nhggggpdithioiminocarbonates
Metal salts of N-cyanodithioiminocarbonates have been

prepared by various methods, such as contacting cyanamide and
carbon disulfide, in a solvent of aqueous ethanol, water or
absolute ethanol, with a solution of a metal hydroxide. For
example, Timmons and Wittenbrook, J. Org. Chem., 32, 1566
(1967) refer to a preparation of a metal salt of N-cyano-
dithioiminocarbonate in which solid cyanamide and solid
potassium hydroxide react in ethanol followed by isolation of
the precipitated solid product.

Wieland, Ph.D. dissertation, West Virginia University
(1971), and D’Amico and Campbell, J. Org. Chem., 32, 2567
(1967) describe a process involving the reaction of aqueous
cyanamide and aqueous KOH in 85-90% ethanol followed by
isolation of the precipitated solid. Hungarian Patent No.
181,743 (Reiter) describes the reaction of aqueous cyanamide
and aqueous KOH in 60% ethanol followed by isolation of the
dipotassium salt product. U.S. Patent No. 2,816,136 (Pera)
refers to the reaction of alkali or alkaline earth metal
hydroxides and alkali or alkaline earth metal cyanamides in
an all-agqueous system.

The preparation of a Group 1 or 2 metal salt of N-cyano-
dithiciminocarbonate may involve contacting cyanamide, carbon
disulfide, and a Group 1 or 2 metal hydroxide, under
conditions sufficient to produce a Group 1 or 2 metal salt of
the anion of formula II

5=

CN
S'/‘\N/ II



“‘carbon disulfide, in a solvent of aqueous ethanol, water or absolute
ethanol, with a solution of a netal hydroxide. For exanple, Tinmmons and
Wttenbrook, J. Og. Chem, 32, 1566 (1967) refer to a preparation of a
metal salt of N-cyano- dithioimnocarbonate in which solid cyanam de and
solid potassi um hydroxi de react in ethanol followed by isolation of the
precipitated solid product. W el and~-8Ph. D. dissertation, West Virginia
University (1971), and D Am co and Canpbell, J. Og. Chem, 32, 2567 (1967)
describe a process involving the reaction of agueous cyanam de and aqueous
KOH in 85-90% et hanol followed by isolation of the precipitated solid.
Hungari an Patent No. 181,743 (Reiter) describes the reaction of agueous
cyananm de and aqueous KOH in 60% et hanol foll owed by isolation of the
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netal saldquéotsemethanodf, wated,a dthanol graqueous ethanol, acetone or

N o sblr el SR°LAReR) R Cyichdiy TEhe! ciahhailie, prrhon

di sul fi dedismbfidenpandoGroupelaionhdimetak areasapntacted in a
methanolic solvent system.

In a preferred embodiment according to the invention, a
solution of agqueous cyanamide and carbon disulfide is
contacted with a Group 1 (alkaline) metal hydroxide, in a
methanolic solvent system, to produce a bis-alkaline metal
salt of N-cyanodithioiminocarbonate.

The preferred methanolic solvent system may be methanol,
aqueous methanol, or any mixture of solvents including
methanol. For example, a methanolic solvent system may
include methanol and one or more other solvents, such as
water, ethanol or acetone. Preferably, the amount of
methanol in the reaction mixture is at least 25% of the total
volume, excluding the carbon disulfide volume. More
preferably, the amount of methanol in the reaction mixture is
about 90% of the total volume, excluding the carbon disulfide
volume. Most preferably, the amount of methanol in the
reaction mixture is about 50% of the total volume, excluding
the carbon disulfide volume. Lower percentages of methanol
may also be used. The reaction mixture containing a lower

percentage of methanol may have some green or orange
discoloration, which is not necessarily undesirable.

In a further preferred embodiment of the invention, a
mixture of aqueous cyanamide, preferably in a 50% aqueous
solution, and carbon disulfide (csz) in methanol, preferably
50% by volume of the total solution volume, excluding the CS»



suitabl e solvent. More preferably the solvent is nmethanol, aqueous

nmet hanol , water, ethanol, aqueous ethanol, acetone or m xtures of these.
Most preferably, the cyanam de, carbon disulfide, and Goup 1 or 2 netal
are contacted in a nethanolic solvent system In a preferred

enbodi nent according to the invention, a-%elution of aqueous cyanam de and
car bon di swdXume, iSSCOBbaéHeﬁrw?fbln'ablSiwﬂO‘(@'Kﬁdi&eﬁleﬁBlahyM&Qﬂéje in
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preferably a 50% aqu ous solttion, 1s a 'y ove
peri od. Tf@‘?’e“aﬁt? ﬂ BEER- be conpleted in about 2 hours. This reaction

produces a yel |Thesel setal %lﬁsaoﬁembyhnb@;euﬂiahm&&éﬁoﬁ&eééa&ﬂ be

7-8.5. -@‘Ef"{éfleduse i han%lﬁt:?cﬁéoejd\r/ent éemlnte

product i oS k¥ a £E BPaRt 9Bﬁ0d P a mono-
alkaline metal salt of mono-S-substituted N-cyanodithio-
iminocarbonate. The metal salts of N-cyanodithioimino-
carbonates may be kept in the methanolic solvent system or
they may be isolated prior to further reactions.

Preparation of Metal Salts of Mono-
S—Substituted N-Cyanodithioiminocarbonates

A mono-S-substituted N-cyanodithioiminocarbonate has
been prepared by a method reported by Timmons and
Wittenbrook, J. Org. Chem., 32:1566 (1967). In Timmons and
Wittenbrook, potassium méthyl N-cyanodithioiminocarbonate is
prepared by adding a solution of methyl iodide in acetone at
about 0°C to an aqueous acetone solution of dipotassium N-
cyanodithioiminocarbonate. The reaction mixture is
concentrated, and the product is freed from the potassium
iodide (KI) by-product by dissolving the product in acetone
and removing the KI by filtration. The acetone solution is
concentrated and the solid product is washed with ether.



‘be a significant inprovenent over other solvent systens. For exanple, the
reaction for the production of a bis-alkaline netal salt of
'N-cyanodi t hi oi mi nocarbonate may be perforned in ethanol. However, a
reaction in a nethanolic solvent system possesses several advantages over a
reaction in ethanol or other known solygnts including, inter alfa, a |ower

cost, a greal ofng35afhraLRBh LR WAMNULIL (OF fEHEES-BRLLANY v-

purlty pr oduct netal salts of N—gyano ith |0|n1nocar bonat es can
be used .qutn%@i?yaéppsagb%teem@w’o DrEAMERCELRENE- GEPMR ilheT
met al salz métabnsabtsofistheuand ol ofafioimdilia-IT m nocar bonate. The netal
salts of N-cyanodithioimno- carbonates nay be kept in the nethanolic

sol vent systemor they may¥be isolated prior to further reactions.
Preparation of Metal Salta of Mongy S-Substituted

N- Cvanodi t hi oi m nocar bg N”' A nono- S-substitut eg

N- cyanodi t hi oi m nocar bonate has been prepared. by a nethod reported by

Ti mons and Wttenbrook, J. Org. Chem, 32:1566 (1967). In Timons and
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reacticn1theu%mtonsoﬁoﬁ9§muiat6d, and t he product is freed fromthe
pot assi um i odi de (KI) by-product by dissolving the product in acetone and
renmovi ng the KI by fiItrail:i;ﬁihe acetone solution is concentrated and the

solid product is washed w thl ether - 10-
The preparation of a netal { of .owno-S-substituted N
cyanodi t hi oi m nocar bon&=8“ay |NV”ve contacting a Go@ap 1 or 2 netal salt
of the anion of fornula I [err]

wherein the R-S group is any suitable leaving group.

Preferably, the compound or compounds containing an R-group
preferably provide at least one molar equivalent of the group
R and less than two molar equivalents of the group R.

Preferably, the preparation of a Group 1 or 2 metal salt
of mono-S-substituted N-cyanodithioiminocarbonate involves
contacting a Group 1 or 2 metal salt of the anion of formula
II and at least one compound containing an R-group in any
suitable solvent. More preferably the solvent is methanol,
aqueous methanol, water, ethanol, aqueous ethanol, acetone or
mixtures of these. Most preferably, the Group 1 or 2 metal
salt of the anion of formula II and at least one compound
containing an R-group are contacted in a methanolic solvent
system.

The preferred preparation of a metal salt of mono-S~
substituted N-cyanodithioiminocarbonate in a methanolic
solvent system according to the invention can be more rapid
and efficient than the prior art processes. Preferably, the
methanolic solvent system may be methanol, aqueous methanol,
or any mixture of solvents including methanol, as described
above. Preferred methanolic solvent systems for the



With at |east one conpound containing an R-group under conditions
sufficient to forma Goup 1 or 2 netal salt of the anion of fornula I

[err] wherein the RS group is any suitable | eaving group. Preferably, the
conpound or conpounds containing an R-group preferably provide at |east one
nol ar equi val ent of the group R and | esgj;than two nol ar equival ents of the

grOUpSR. re%a@éﬁﬁij\xfbéf,mﬁﬁfl Pé&Dﬁéab'fogoﬁfat-%-gi;%}%ﬂcﬂe@tﬁ?% al sal tGOf
nmono- o- su | o noail Ol nocar pon e 1 nvol ves .cont ac |ng.a oup
or 5 netyened o RS At Sa il a8 AFRCRRCS saey ok shoam Hesrpbhng
cont ai ni n§oan theypxgparatinn sof tmétalssalost ofMi-eyaneiddrztolgimbrosol vent

i s nmet hanghrpagiddss, Met hanol , water, ethanol, aqueous ethanol, acetone or
m xtures of these. Most preferably, the Goup 1 or 2 netal salt of the

ani on of fornuiR9 |9ZORP Xeprasen bBnRokAdPESfezARLYy selatteduframe
cont act edsubst it bt Curt@hbee1 te¥ed fNbranchedhexP wabamRhdy eparat i on of

ot ool | B el HOREE BRccarClpeR VBN BrOGER o SAGY e b cornd
ef fi ci ent poByeycidqy ifused toprnanfused,, Peatboeptlict be eitundysl s@) vent
hel udh g ee Aot o AR B 088 ! PBYRH} iR gens AT ion-
systens f8¥Yihemonocyclic or polycyclic, fgseé or noafusgdgparation of
Care oo BeSRbITMAE S8 M O ed OO ALL LAY B 8
N-cyanodiPﬁ?%FﬁF%-yYﬁéiﬁﬁﬁﬁéﬁfééh éh%?ﬁ?ggﬁﬁﬁt?ébr§§lﬁ9§§t§FrR i s
pr ef er abl $hicketeans famin thitvdatbimaites . UnEnbat favthdr PraFelReddr
unbr anchednfbaimbn®d 6'H lis selected from substituted or unsubstituted,
branched or unbranched cl-cs alkyl groups. More preferably,
R is methyl, ethyl, propyl, or isopropyl, and most
preferably, R is methyl.

In a preferred embodiment, the compound containing an R-
group is a group R-X, wherein X is chloride, iodide, bromide
or a group R-X-R, wherein X is a divalent group such as
sulfate (8042'). For example, the compound containing an R-
group may be selected from methylating agents CH3x and
(CH3),X, such as methyl chloride, methyl iodide, or dimethyl
sulfate. 1In a preferred embodiment, the compound containing
an R-group is methyl chloride or dimethyl sulfate.

In a preferred embodiment of the invention, an aqueous
methanolic solution of a bis-alkaline metal salt of
N-cyanodithioiminocarbonate, such as disodium N-cyanodithio-
iminocarbonate or dipotassium N-cyanodithioiminocarbonate, is
treated with a compound containing an R-group, such as methyl
chloride, dissolved in methanol or neat, preferably neat,
until the reaction to prepare a mono-S-substituted N-cyano-
dithioiminocarbonate, such as sodium methyl N-cyanodithio-
iminocarbonate or potassium methyl N-cyanodithioimino-
carbonate, is complete, generally about 2 hours. The




*al kyl , C2-C20 al kenyl or C2-C20 .al kynyl groups; nonocyclic or polycyclic,
fused or nonfused, carbocyclic or heterocyclic, substituted or
unsubstituted aryl groups; hydrogen; and non- aryl, nonocyclic or

“pol ycyclic, fused or nonfused, substituted or unsubstituted heterocyclic
groups; or RS is preferably selected fromthiosul fonates; sulfonates,
thi oesters and thiocarbamates. In a furgher preferred enmbodinent, Ris

slelkelct ed ié&&ﬁ/gﬁsﬂkﬁhﬁé %fa.num%lhfdﬂéék‘ﬁeﬂatb?ﬁﬁf}hedc@ﬁernwm &qo%:es

al kyl groups. ., e preferably, .Ris , ethyl, propyl, or isopropyl,
and nost ?ﬁ%¢b§8@?§g %LFsrﬁ&ﬁﬁﬁqn pégﬁ?%éé referred enbodi ment, the
conpound cont aWheng &heRsaditous iss sodkwnpsRLK, ®her siodixm mediiyd iXe,

| odi de, bés%fﬁxdﬁ gihaom&&ec%zﬁfdiaw%fwu&l Saf BeVabealin@OWy Hich as

sul fate (ST err? . .For exanple, the conpound containing an R- grqQup may be
selected‘Y*%ﬁ?ﬁﬁtﬂ?ﬂ&?ﬁh@%ﬁﬁ&ﬂﬁsWﬁ%ﬁpaagn(ﬁ?ﬁfék? NRCH - as Wheus) ithan or i de,
met hyl ijw&ne,igradbmhbﬁliwléqatw, the poﬁaeégﬁmedeth’go.dmmclufle
conpound ¢ont ai ni ng an_R-aroup s y r I qet hy at e.
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of a bis-wihkbéi selidtal salt of N-cyanodithioi mi nocarbonate, such as

di sodi um N cyaggdit Bl-0F R0 GRHUIBIEN €]  £ha8Ch8AsLETbubstituted
N- cyanodi t hi oi m nocarbgonate, is treated with a congound caontal ni.ng an
t

R group, Hveveagdithipiminosarihonake RFredack capt REnBrRrdLfigdawith &terabl y
neat, untléasBeoh8agbleenit] R4 RIELEnS- &18Fbr! dicH1brondtbane,
d|th|0|n1nocarb£na%e, uch as sqdlunlngahél N—C%&dilthlo- I m ngcar bonat e
or pot assPThPhetRy uﬁtgfﬁh5EQHﬁ*ﬂ4ﬁTmr BVBLRLERLIPR E5RBI BAY DSeneral |y
about 2 hperforméd to render the mono-S-~substituted N-cyaRodithdio-on
m xture caps ra t Qan IS e
reaction 3'Bgﬁgggggﬁgte\*gggk}%n%%g%?ﬂ?isggl 6d|ggmel§§?? ,Si'Yl' hg‘L'%%d Pﬁ%%'t hyl
N- cyano-BFedretainocar bonat e product can be obtained as a viscous yell ow

m xture which 88 geAkal piadct W d hersalit £-emappapsadetssalsc s
pota55|uq&5§ hXL %biyag%-dissolving the product in a suitable solvent
4 ' 4

such as acetone, and filtering. The solvent solution can
then be concentrated to recover the solvent and, if
concentrated, the resulting solid can be purified by
suspending in a suitable solvent, such as dichloromethane,
for a suitable time, such as 30 minutes, with agitation. The
resultant slurry can then be filtered and the solid can be
dried. Any disubstituted ester, such as the dimethyl ester,
of N-cyanodithioimino-carbonate which may have formed during
the reaction can be isolated from the filtrate.

The preferred use of dichloromethane for the
purification is an improvement over the use of diethyl ether
because, unlike diethyl ether, dichloromethane is not
flammable and does not form peroxides. The product may then
be dried either in air for about twelve hours or under vacuum
at about 50°C for about two hours.

These metal salts of S-substituted N-cyanodithioimino-
carbonate, which are preferably essentially free of
contaminants and by-products, may be further reacted with




* di t hi oi m nocar bonat e product can be obtained as a yellow white solid.
In a preferred enbodi nent, the nono-S-substituted

N- cyanodi t hi oi mi nocar bonate product can be purified with at |east one
sol vent, such as acetone and/or dichloronethane, prior to further
reactions. A purification step may be qa8rforned to render the

nmono- S- subydiragtiowe Mx eydieh 2 ine-hydratoe atdopaodupeocdumetads aalitaldf/, 3.0r

totally, | - . roduct may be freed from
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by- product's y di ssolving the product in a suitable
sol vent, such as acetone, and fllterlng The sol vent solution can then be
concentrapeéparauﬂunﬂﬁftuﬁtgmﬂsaiﬁsamﬂ if concentrated, the resulting

b

solid can ur [tabl e solvent such as
dICh|OrOﬁéF§g%giE St 1346 8- nutes, with agitation.
The resul tant $the n;e&mn.ctxhe:f ¢:3] Meﬁalermﬂ.hndftmeneeSrdubsmmthd agd- Any
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because, unlikﬁﬁdlet her. |chlor t.hang is got fLammabl e and does
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These net Lt Lt N- cyanodi t hi oi m no- carbonate, which are
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preferably essenti cont’am nants and by- products, may be further

reacted with B -13- hydrazi ne or hydrazi ne
hydrate to produce a netal galt ofc§- mer capt o- 5-am no- (1H) -1, 2, 4-tri azol e.
Preparation of Metal Sal.g gké?capto-S-anino-(lFﬂ-ng 4-Tri azol e

The reaction of a netal salt of nono-S-substituted N

wherein R-S is any suitable leaving group, with hydrazine or
hydrazine hydrate for a sufficient time to form a Group 1 or
2 metal salt of 3-mercapto-5-amino-(1H)-1,2,4-triazole.

A further preferred embodiment of the invention is a
process comprising the steps of:

(a) contacting cyanamide, carbon disulfide, and a Group
1 or 2 metal hydroxide under conditions sufficient to produce
a Group 1 or 2 metal salt of the anion of formula II

s-

s-gu/cn _ Iz

(b) contacting said Group 1 or 2 metal salt of the anion
of formula II of (a) with a compound containing an R-group
under conditions sufficient to form a Group 1 or 2 metal salt
of the anion of formula I



cyanodi t hi oi m nocar bonate with hydrazine or hydrazine hydrate was unknown

prior to the invention and is disclosed here as a novel reaction. A
preferred enbodi mrent of the invention is a process conprising the step of
contacting a Goup 1 or 2 netal salt of the anion of fornula I, [err]

wherein R-S is any suitable |eaving grou 4_with hydr azi ne or hydrazi ne

hydrate f figCl ki PP r I .0
3- mer capt gg%%%ﬁlo%%i%%é 152,859%% g.%{)lrﬂerf}{ A h?t%%‘?‘??ﬁgf %’r?é{elg’er’rgg(y ment
of the inventioff)sConbreting thRpGTaUR, X IRF 52 dMatak salt of) thenaadcmg
cyanam deof afduulia syl &rith, hgdgazifeowr hydr2zifs shydiatexufi@depnder
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Formil a | PitticoRl! cblaPEogHE R Baithce o Sdi AL 685 Roehll a8l b
the ani on bfmexgapto-5+aninea) 1H) i 2 dorfpolarPdnt ai ni ng an R-group under
condi ti ons suf f11 &aén! 61 eh8) Brocdkels For I Prégitation Neranbensof

formula | err] . erein said
RS groupqq}%éwpéu?T%ﬁFEaPEQVFﬁﬁm&ﬂ&ﬂilgﬂﬁ}'2'4'?¥$a%ﬁ%ﬁac?hﬁggFﬁBPGﬁoup
1 or 2 netaxid sthe pfeféeradi embodiments of the group R, are the same as

those described previously for the preparation of metal salts
of mono-S-substituted N-cyanodithioiminocarbonates. As
described above, in a particularly preferred embodiment, R is
methyl, ethyl, propyl, or isopropyl, and most preferably, R
is methyl. '

The reaction to form a metal salt of 3-mercapto-5-amino-
(1H)-1,2,4-triazole generally can be conducted at elevated
temperatures in the range of 25°C to 100°C, although the
reaction is not limited to this range. In a preferred
embodiment, the reaction temperature is in the range of about
50°C to 60°C.

In a preferred embodiment, a salt of mono-S-substituted
thYanodithioiminocarbonate, such as potassium methyl N-
cyanodithioiminocarbonate or sodium methyl N-cyanodithio-
iminocarbonate, can be dissolved in water at room temperature
and a molar equivalent of hydrazine or hydrazine hydraté can
be added dropwise, portion wise or all at once, with |
agitation or stirring. Molarities of the salt are
preferably in the range of 0.5 M to 4 M, and molarities in
the range of 2 M to 4 M are more preferred. The reaction is
exothermic and the reaction temperature is preferably
maintained at about 50°C by controlling the rate of addition
until all of the hydrazine or hydrazine hydrate is added.
After addition of the hydrazine or hydrazine hydrate, the
reaction mixture is preferably kept at about 50°C for
preferably 1.5 hours or until completion of the reaction,
after which the mixture is cooled.



of formula | with hydrazine or hydrazine hydrate under sufficient
conditions to produce a Goup 1 or 2 netal salt of
3-nmercapto-5-amno-(IH)-1,2,4-triazol e. In each of the processes for
“the preparation of netal salts of 3-nmercapto-5-amno-(lH)-1,2,4-triazole,
the group R, and the preferred enbodi nepss of the group R are the sane as

those descri begd R0 f &L S8l S«
nono- S- subst i ed :idy%?r%dl |%J|‘l€n?ir1% o%a%gisﬂéAggﬁgér?tﬁtgd 8\/ze°le|n a

parti cul alfy “rﬁe%t "‘F??%aﬂ’r*é?ﬁ?ram%{‘ﬂy(lﬁbrépﬁlr‘*‘or
| sopropyl traadoﬂ:ast preferably, R is nethyl. The reaction to forma
nmetal salt of 3-nmercapto-5-amino- (IH-1,2, 4-triazole generally can be

conducted_at el evated tenperatures in the rane of 25 err]_C to 100[err]C,
although -—"T..f—'é'-——-'—i-‘“l L. mmexgapterSraming b, 24 - haZpder ed

enbodi ment, tha meaehi @alt@raer@lmé@calswnsmem@ﬂ fnyilaéoutté%%rﬂec to
60[err] C a_preferred enbodi nent, _a salt g) nbno- S-substrt ut ed

I n
N- cyanodi BRYoPRi £8 &0 IrLTRABR 2R IR ~fr2,4-triazole by
cyanodi t hanynmeens kmoane tv tdbe skl bad MCymoah:thl o- i m nocar bonat e,

be di I | ent
ﬁ?gragl nlasz? he gr azP\r%fﬁé J'aetc% (raeq'éuégn& e adﬁedrlge‘?&gn %%fgpgf’ goﬁl }v'/\'l%ggn&‘ al |
at once, WROagllﬁéhlor? .&-mmzalg maYl\k#aszv%Et%d the3smercapto-5-
pr ef er abl amiﬂouaan 290 9l 1%] 281 Ky McARde (BUEI4d ] eoplarbbapighogngl 2 M

to4MarerT8% ferre ereactlonls exothermc an tion
t enper at uRELALLE FéFé—P&’bl amad) BY adding [ snfficiont opnesnti of t he
r?t e of dgﬂdiﬂi 20 lthﬁ |soaJdtiQ§n g &) et Nsa Dt 66!5/ @%ﬂﬁaﬁﬁdﬁﬂ&nii.ﬁoadded
After a t r zin Z rate.. the regction, m xture
is preferg%*@ %é%t’ 1 %C’[‘b%]]% as%ﬁ&ug N HFSAGhes 3 P # ghent
conpl eti of tb iessr @xaln @hcuﬁ tke \Mowd preferablye a ssufbiellent amount
-15- £ HR! abj! I %)g’rq{?fﬂg H) rLaz may be
used to pro uce nrerca to-5-a no-‘?i%fge %A‘{& isl gcl’kff‘:"‘l‘-1 {;8 %S
solution of a metal salt of -mercapto-s-a.m:.no-(lﬁ)-l 2,4~
triazole until the solution reaches a pH of about 6.

In a preferred embodiment, the solid 3-mercapto-5-amino-
(1H)-1,2,4-triazole product can be washed with water or
acetone, isolated by filtration, and dried. The yield of the
3-mercapto-5~amino~-(1H)~1,2,4~triazole is preferably in the
range of 75 to 100% and the product purity is preferably in
excess of 94%.

The following examples are illustrative of the invention
and are not intended to limit the scope of the invention.
EXAMPLES

Disodium N-Cyanodithioiminocarbonate

' Example 1

Cyanamide (40.5 g of 50% aqueous solution, 482 mmol,

1.0 equiv), 95% ethanol (96 mL), and carbon disulfide
(36.6 g, 481 mmol; 1.0 equiv) were Charged into a 1-L, three-
necked, round-bottomed flask fitted with a thermometer,
mechanical stirring paddle, addition funnel and nitrogen
valve. The vessel was then purged with nitrogen for
10 minutes. The mixture was agitated and cooled to 5°C. A



“Preparation of 3-nercapto-5-amno-(1H)-1,2 4-triazole A netal salt of
3-nercapto-5-amno-(lH)-1,2,4-triazole may be converted to
3-mercapto-5-amno-(1H -1, 2,4-triazole by any neans known to those skilled
in the art. In a preferred enbodi ment, a netal salt of 3-mercapto-5-
amno-(lH)-1,2,4-triazole may be convetbed to 3-nercapto-5-

am no- (| Heolpzion kfaweae was@ripared i separ&tely. abiSpdinme lacd::biidet i on
s perforgeg By Y st 13 ) Sy A s 081 88bYvER ke Sy i, o8

metal salt mer capt_o; 4-triazol e unti SO utlon
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Cyanani deptodusey aqdism/omﬂmgv-seymmmhﬁemgcarbma@m V), 95%
et hanol (96 nlL), and carbon disulfide (36.6 g, 481 mol# 1.0 equiv) were

charged into a 1-L, three- necked, round-gotiomed flask fitted with a
t hernonet er, nechanical stirring pa £tion funnel and nitrogen

val ve. _ The vess mﬂ&@ wIpef of td H0%ragaachsr sdQutieni;es. The m xture
*6- 2ol B S0, ol eﬁ%ﬁ £ 6 03K 2F0789) (8B PR npaRSARDI 6 g
965 nmol ,di’.s&léq.lde/)(!-l/m d ssi2vetl mmob501 w1l oéguiviawereovharigetl himto t he
sol ution yag oparSd dird@HBcked, round-bottomed flask fitted with a
thermometer, nitrogen valve, an addition funnel (non-
equalizing) and a stirring bar. The addition funnel was
charged with sodium hydroxide (9.64 g, 241 mmol, 2.0 equiv)
dissolVved in 17 mL water. The cyanamide mixture was cooled
to 1°C and the base solution was added dropwise over
34 minutes. The final temperature was 10°C and the
temperature was allowed to rise to 15°C over 1 hour. The
mixture was concentrated in vacuo, and the residual water was
chased with 95% ethanol (2 x 50 mL). The yellow-white solid
was suspended in ethanol, stirred for 10 minutes and filtered
to yield 5.4 g (27%) of the disodium N-cyanodithioimino-
carbonate as a white powder. The filtrate was concentrated
to yield 16 g of slightly wet product.

: Example 3
In addition to the methods listed in Examples 1 and 2,

disodium N-cyanodithioiminocarbonate can be prepared in other
solvents such as aqueous ethanol (25 to 60% water, preferably



tenperature. The addition funnel was charged with this solution. The

sol ution of base was added to the cool ed cyanam de m xture over 25 m nutes
while maintaining a tenperature of 9[err]C. The yell ow product m xture was
stirred for 1 hour, and then the insoluble nmaterial was renoved by
filtration. This solution of disodi um-li7€yanodithi o- im nocarbonate was
used diredi0¥y water) uothaqueeast methanolr (dude JE& watet hypreferably

N- cyanodi tdy @i r R nple 2

Cyanam de %hl%‘gawf a ggé/oéaaﬁlg ﬁ§a§0 l?tsl gr?twaeél r%*rrllﬁ ,3@% equiv), 95%

et hanol (60 nlL), and carbon disulfide (9.24 g, 121.4 mmol, 1.01 equiv) were
charged into a 100- nipipbtasspankFuicyansdd thdcimimbdadisondtéted with a

t hernoneter, nitrogen valve, an add'b& fllén el (non- equalizing) and a
stirring bar. The addition funnel V\I&%’[h sodi um hydroxi de (9. 64
g, 241 nmol, 2. C¥xepanidei 335vedgi pf1a 50 ouph@&adutiion del ndQ6ure was
cool ed tOxﬂdEf r1 D aéguive, b9§€ éEhthQn ‘ﬂ?:% ﬁfiﬂeda%@@&ﬂfbrpv s g t'i_’%i@“t €s.
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solid was 1aTo] t Wt {ed rl m Ru fitredto
yield 5. 4@{%}5{%&% s%d 13, nga%é i't hlg%'l mgng<§§ g}[&gld a?;q‘é""ml te
powder. THES Pumpeed msomCaatménuueswgauledthe geabtﬁ.laxgméqpenaature

product. was maintained at under 30°Exa”ﬁh%e§ (30 mr)) a2yl
nmet hods |isjed in Exanpl es , disodium N-cyano | th| ol n%snsf(;(r:%%lgona?e

can be pr &) W%e?5§%I%%nF§n§§§hf8§ 588ebydroxddes (The mixtureat er,

pr ef er abl was stirred for 2 h, and the resulting’yelQ¥WM@iDry 'wasUeeEd

nmet hanol gf;ﬁ){vgterfu%gferablx 50% %/ater and at tergieratures bet ween

0 and 30[ & er reaction to duce potassium methyl
N-cyanod:.thio:.minocarbonate .

Example 5
Cyanamide (15.16 g of a 50% agueous solution, 180 mmol,

1.0 equiv), methanol (40 mL), and carbon disulfide (13.7 ¢,
180 mmol, 1.0 equiv) were charged into a lob-mL, three-
necked, round-bottomed flask equipped with a stirring bar,
thermometer, and addition funnel. The system was sealed and
potassium hydroxide (14.0 M, 25,7 mL, 360 mmol, 2.0 equiv)
was added over 18 minutes while the reaction temperature was
maintained at under 20°C. The mixture was stirred-for 2 h
and the resulting yellow slurry was tested for residual
cyanamide, and its pH was determined. Since cyanamide
remained (TLC) and the pH was greater than 12, carbon
disulfide (3 mL) was added to give the reaction mixture a pH
of 9 after 15 minutes. This slurry was used directly in a
further reaction to produce potassium methyl
N-cyanodithioiminocarbonate.



*Di pot assi um N- Cyanodi t hi oi m nocar bonat e Exanple 4
Cyanam de (125.6 g of a 50% aqueous solution, 1.496 nol, 1.0 equiv), 95%

et hanol (350 nL), and carbon disulfide (123.15 g, 1.617 nol, 108 equi V)
“were charged into a 1-L stainless steel autoclave. The systen1mas seal ed
and potassi um hydroxide (14.0 M 213.7 niL, 2.992 nol, 2.0 equiv) was punped
in over 20 mnutes while the reaction-t erature was nai ntai ned at under
30[err]C. Water (30SediumnMetbydecNrAyEMQ gigkrecaxbenater i nses for the
hydroxi de. The mixture was stirred fdampYe @&nd the resulting yellow slurry

was used direct]ly in a further reaction,to u ot ass hyI
N- cyanodi t hi oi 0§3P38H§t§9iuti°n of 4isbdl & “cyans lﬁﬁﬁﬂgﬁé
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18 mi nutes e th on ergrure was tai t _uyunder ,2Q0[err]C
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directly 3h @ (39 actheenetisnal yigdehuce Primslupryeeoyld be used as
N-cyanodifdi oh na ngasthepar8action to produce either 3-mercapto-5-18-
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(pr epar eccaxbmmattaegassubifig 8a85/t cinvexsih 136 the S-methyl adduct.
Alternatively, the compound can be isolated and identified by
methods well known in the art.

Example 7

Example 6 was repeated using a methylating agent of
dimethyl sulfate in place of methyl iodide, with the
exception that the product scdium methyl
N-cyanodithioiminocarbonate (57 g, as a yellow slurry) was
converted to dimethyl N-cyanodithioiminocarbonate in a
further reaction with a second equivalent of methyl iodide.

Example 8
An aqueous solution of disodium N-cyanodithioimino-

carbonate (prepared according to U.S. Patent No. 2,816,136,
which is incorporated herein by reference) (32% by weight in
water; 250 mL, 493 mmol) was diluted with acetone (250 mL).
Dimethyl sulfate (62.2 g, 493 mmol, 1.0 equiv) was added
dropwise over 12 minutes, and the reaction temperature was
allowed to rise to 50°C. The mixture was stirred for 1 hour
while the temperature gradually decreased to 25°C. After

1 h, the mixture was concentrated to a yellow slurry with a
volume of 250 mL. The slurry was diluted with acetone (1 L),



‘which is incorporated herein by reference), 32% by weight in water; 100 ni,
197 mmol) was diluted with acetone (160 nmL) and water (79 niL). The sol ution
was cooled to 5[err]C and a solution of nmethyl iodide (28.0 g, 197.3 mmol,

1.00 equiv) in acetone (80 nL) was added dropw se over 45 m nutes. The

m xture was concentrated to a yellow s+184y with a mass of 57 g (30 g
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coul d be E@é‘&aé%tQ's'-;'rWO'(lH)-l: A-—triazole, assuming a 95%

conversion to the S-methyl adduct. Alternatively, the
compound can be isolated and identified by methods known in
the art.

Example 10
In addition to the methods listed in Examples 6-9,

sodium methyl N-cyanodithioiminocarbonate can be prepared in
solvents such as agqueous ethanol (5 to 75% water, preferably
50% water) and at temperatures between 0 and 50°C.
Furthermore, other methylating agents, such as dimethyl
sulfate or methyl chloride, could be used in place of methyl
lodide.

Potassium Methyl N-Cyancdithioiminocarbonate
Example 11
Dipotassium N-cyanodithioiminocarbonate (348.2 g,

1.794 mol, 1.0 equiv), water (1.575 L), and acetone (1.450 L)
were charged into a 5-L, three-necked, round-bottomed flask
equipped with a mechanical stirrer, thermometer, a fritted
glass inlet tube and an exit tube. The solution was cooled
to 3°C and methyl chloride (102.8 g, 2.036 mol, 1.13 equiv)



further reaction to produce either 3-nercapto-5-anino-(1H)- 1,2,4-triazole
or di nmethyl N-cyanodithioi m nocarbonate, assum ng a 95% conversion to the
S-nmet hyl adduct. Alternatively, the conmpound can be isolated and identified
by using nethods known in the art. Exanpl e 9
Exanpl e 8 was repeated using a reactiomd-enperature of 50C, with the
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product) and was stirred for about 30 minutes. The solid was
collected by filtration, washed with methylene chloride
(100 mL) and dried to yield 235 g (77%) of a white,
crystalline solid (mp: 212-217°C). The 1H NMR was consistent
with the structure. The methylene chloride filtrate was
washed with water (100 mL), dried (MgS0,), filtered and
concentrated to yield 7.6 g (5.8%) of dimethyl
N-cyanodithioiminocarbonate.

Example 12
Cyanamide (15.1 g of a 50% aqueous solution, 180 mmol,

1.0 equiv), 95% ethanol (36 mL), and carbon disulfide

(13.7 g, 180 mmol, 1.0 equiv) were charged into a 250-mL,
three-necked round-bottomed flask equipped with a stirring
bar, thermometer, and addition funnel. Potassium hydroxide
(23.74 g, 360 mmol, 2.0 equiv, in 120 mL of 20% aqueous
ethanol) was charged to the addition funnel and was added
over 38 minutes while the reaction temperature was maintained
at about 8°C. The mixture was stirred for 2.5 h and to the
resulting slurry was added methyl chloride (12.6 g, 249 mmol,
1.38 equiv) over 1 h while the temperature rose to 45°C. The
reaction mixture was stirred 1 h and was concentrated to a
Yellow-white paste. Acetone (125 mL; 4mL/g of product) was
added to the paste and the mixture was stirred for



-20- was added over 70 minutes while the tenperature was maintained at |ess
than 7[err]C. The reaction m xture was stirred overnight and then
concentrated to give a wet yell ow white paste which was suspended in
acetone (1.25 L; 4 nm./g of product) and stirred for 5 mnutes. The m xture
was filtered to yield 124 g (93% of V\/mte pot assi um chl ori de. A sanple of
this solid was dissolved in water to gidde a clear colorless solution
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mol , 1. 38imethy] qradyanddithiciniwoéerpenata,e rose to 45[err]C. The
reaction mxture was stirred 1 h and was concentrated to a yellowwhite

paste. Acetone (125 nlL; 4ni/g of product) was added to the paste and the
m xture was stirred for Example 13

Cyanamide (125.4 g of a 50% agueous solution, 1.491
mol, 1.0 equiv), 95% ethanol (350 mL), and carbon disulfide
(120 g, 1.576 mol, 1.05 equiv) were charged into a 1-L
stainless steel autoclave. The system was sealed and
potassium hydroxide (14.0 M, 214.8 mL, 3.007 mol, 2.0 equiv)
was pumped in over 20 minutes while the reaction temperature
was maintained at under 30°C. Water (30 mL) was used as a
rinse for the injection tube to insure that all the hydroxide
had reached the reaction mixture. The mixture was stirred
for 3 h and then methyl chloride (91.7 g, 1.82 mol, 1.21
equiv) was added over 1.75 h while a reaction temperature of
40°C was maintained. After 45 minutes, the reaction mixture
was concentrated to 2/3 volume and was divided into three
220 mL portions. Portion A was concentrated to a yellow-
white paste which was suspended in acetone (340 mL; at 4 mL/g
of product), stirred for 30 minutes and filtered. Wet
potassium chloride was obtained (about 40 g) and the filtrate
was concentrated to yield 75.3 g (88.6%) of potassium methyl
N-cyanodithioiminocarbonate after drying for 2 h in a vacuum
oven. Portion B was stored overnight and concentrated to a




"-21- 30 mnutes. The mxture was filtered to yield 16.2 g of wet, white
potassium chloride. A sanple of this solid was dissolved in water to give a
clear, colorless solution indicating that all the starting di potassiumsalt
had been consuned. The filtrate was concentrated at 50[err]Cto a yellow
white solid, which was suspended in netfgd ene chloride (200 nL; 3 nl/g of
product ; yehmawﬁuhxﬁeepnqtemkc?haoﬂhthnﬂwﬁsunha&mmaWBthiEE%peuuanbl and
was stirr e I t
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mxture wAES ?ttle% é“ﬁ“ft‘brh Faahh®t ﬁgndﬁéfﬁiﬁ %%em(%ﬁ 7% 1.82 ol ,
1.21 equiv) was added over 1.75 h while a reaction tenperature of 40[err]C
was mai ntained. After 45 minutes, the o i@ m xture was concentrated to

2/3 vol ume and was divided into thr ortions. Portion A was
concentrated to &¥anampide (hePedpdsPE #hiSOF ARG SRIEION ackt $B2 (340

m; at 4 mdlg, qf.cpr g ﬁéth&ﬁélf 93580 Y] ) Utefd ek Hdr tpi Sish £368
pot sz um iy e et apged (gl 40 ot s e T E vey
N—cyanodishhdnieuzxsteehiauabemavénylEbefmystém|wasaaaaiadnaw@n Portion
B was St opet Wi Ha P Q"¢ ERL 521CI 219 G, 2.982 mol, 2.0 equiv)
was pumped in over 20 minutes while the reaction temperature
was maintained at under 25°C. Water (30 mL) was used as a
rinse for the injection tube to insure that all the hydroxide
" had reached the reaction mixture. The mixture was stirred
for 2 h and analysis of the reaction mixture indicated
complete consumption of the cyanamide had occurred and that
the pH was 7.5. Methyl chloride (75 g, 1.485 mol, 1.04
equiv) was added over 15 minutes while a reaction temperature
of 35°C was maintained. After 1.25 h, the reaction mixture
was concentrated to a yellow-white paste. The water was
chased with 95% ethanol (100 mL) and the paste was suspended
in methanol (500 mL) and stirred for 0.5 h. The mixture was
filtered to yield potassium chloride (dried by wvacuum, 105 g,
95%), the filter case was washed with methanol (2 x 100 mL),
and the yellow filtrate was concentrated. The resulting
yellow paste was washed with methylene chloride (750 mL) and
filtered.
Analysis (TLC) of the potassium chloride solid and
methylene chloride filtrate indicated that product was




-22- yellowwhite paste. The water was chased with 95% et hanol (50 niL), and
the paste was suspended in acetone (320 nL) and stirred for 0.5 h. The

m xture was filtered to yield wet potassiumchloride and the yell ow
“filtrate was dried (Na2SO4), filtered and concentrated. The yield of dry
product was 73.3 g (86% as a granular,yellow solid. This treatment of the
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The desired product 3-mercapto-5-amino~(iH)-1,2,4-
triazole can be prepared from a mono-S-substituted N-
cyanodithioiminocarbonate such as sodium methyl N-cyano-
dithioiminocarbonate or potassium methyl N-cyanodithio-
iminocarbonate prepared according to any of the methods
listed in Examples 6 through 14 above.

Example 15
A solution of potassium methyl N-cyanodithioimino-

carbonate (170 g, 1.0 mol; Portions A and B of Example 13) in
water (250 mL; 40 weight %) was filtered by gravity to remove
insoluble solids and warmed to 45°C. Hydrazine hydrate
(54.4% in water, 32.09 g, 1.0 mol) was added dropwise over

20 min while maintaining the temperature at less than 60°C.
The methane thiol produced was removed from the reaction
vessel with a stream of nitrogen. The reaction mixture was
stirred at about 50°C for 1.2 h and then the mixture was
allowed to cool to room temperature overnight. The solution
was filtered to remove any insoluble material and was cooled
in ice. Concentrated HCl was added (about 65 mL) until pH 6



"-23- present in both. Thus, nethanol cannot be used to separate the product
from potassiumchloride for purification. The potassium chl ori de was
washed with acetone (100 nL) and filtered. The methylene chloride filtrate
was concentrated and the yell ow-white paste was dissolved in acetone (375
m.) and filtered to renove a small anmount of potassium chloride. The
acetone | ayers were conbi ned and concengfat ed d the yell ow-white paste
was suspeWa&d nadrchady| chae cybeedEotido Was) qéxlﬁF??q1bﬂ?@#%?ﬁ?ﬁ#@“was
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agqueous solution, «255 mol, 1.0 equlv) in the same manner as
given in Example 15, except that the addition required 45
ninutes. The 3-mercapto-5-amino-(lH)-1l,2,4~triazole product
was precipitated by acidification of the reaction mixture to
PH 5 and was isolated by filtration. The yield of 3-
mercapto-5-amino-{1H)-1,2,4-triazole was 96 g (66%) with a
purity of 96.5%. .

Example 17
The experiment of Example 16 was repeated except that

1.496 moles of cyanamide were used and the percentage
concentration of potassium methyl N-cyanodithioiminocarbonate
after removal of the ethanol and dilution with water was

30 wt$. The product triazole was obtained in like manner to
Example 16 except that the pH of the reaction mixture was
adjusted to 6. The yield of triazole was 118 g (68%) with a
purity of 97.3%.

Example 18
Portion C of Example 13, which was a 25 wt% aqueous

solution of potassium methyl N-cyanodithioiminocarbonate



--24- was reached. The white solid was collected by filtration, washed with
water (200 nmL) and dried to yield 92 g (79% of the desired
3-nmercapto-5-amno-(1H)-1,2,4-triazole (purity: 96.7% (HPLC)).

"Exanpl e 16 A solution of potassium nethyl N cyanodithioim no-
carbonate was prepared according to Exaggle 13, using 1.25 nol es of
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1. 496 nol es of cyana use and the perceﬁt age concentratlon of
pot assi um et hyl N-cyanodi t hi oi m nocarbonate after renoval of the ethanol
and dilution with water was 30 wt%%m_gct triazole was obtained in

adi ustod 10 6. The GBIt HetAT et RethY] METRneR I SIRRGy of

97. 3% carbonate was prepared adoamgirgl8o ExampRer Li6gnuEimggy Hxagd e 13,

whi ch vasya;éy WL AMEMN e, and about the same time and temperatures
except that the solution of dipotassium N-cyanodithio-
iminocarbonate was kept overnight. The reaction mixture was
concentrated to give a percent concentration of 30 wt$ of the
mono-methyl adduct in water. This aqueous solution was
divided into four portions and each portion was treated with
hydrazine hydrate according to the method of Example 15 with
the parameters listed in the Table, except that the four
solutions of the potassium salt of the triazole were stored
overnight.

TABLE

Portion Equiv. HpNNH; pH Amount Yield Purity (color)

1 1.25 6 31 72 96.4

2 1.50 6 30.7 71 96.6

3 1.75 5.8 29 67 N/D (off-white)
4 2.00 4.5 32 74 N/D (grey)

N/D = not determined

These results show that use of more than one equivalent
of hydrazine is unnecessary to obtain satisfactory product
yield and purity in the method of Example 15.



*solution of potassium nmethyl N-cyanodithioi m nocarbonate

-25- after dilution with water, was warned to 45C and hydrazine (54.4 w %
in water, 29.44 g, 0.500 nol approx. 1 equiv) was added over 33 m nutes,
and the resulting solution was stirred at 45[err]C for 2.25 hours. The
solution was cooled to 25[err]C and cofmsentrated HO was added until a pH
of 6 was obtained (about 36 nL of EwxempX€&120 The m xture was stlrred for 1

hour and filte 1€

acetone (100 n%?@as?lgmlf gdéet&{ry vgi 3 to vyl e d jéﬂ&%iﬁa égbgi}g)a&%oqt]{?_) azol e
of 96.7% BBs7tymol, 1.0 equiv; from Example yas gissolved sidmﬁ%ﬂrof
pot assi UnlSEinhtho n&did hiyird Aihe Geydratsd e svas4pwepamdvmw,d|mgsto

Ex | | f d
Conper at uPls Sz 888+ i oy @Wﬁ%a‘?aﬁ?ﬁ# a5 TG Rl €ne

i m nocar bso&ueiwaswlasptsmed gmr Irhouxact The aoiuu#gnv\m&mhmm rated to
give a peﬁ&ﬁEEdC%BC;S?ﬁtdngf‘ (?egﬁf Viﬁcé-é’fof heydPa24 HB! *(5'4 %‘id‘i(i{ ﬁé‘té@&gr-

Thi s aqueous sol uti nt o

ortj ons_and eac | on
treated WWef Addedai n@hﬂ/(ﬁ% ution Jrag %f‘?j g Fhﬁmﬁ%% eé
the par annbﬁtSahHsts@iﬁnd larebfiight axbﬂptgtbdtalheobmmngsddwmw of the

e R L e e R At ST

1.25 coneentrate@:L HC1l argl the osolid was collectedoby sucti®n, 30.7
Zl 9@3% ed with éE: 75&3 etone 7%\& dr %399 'gl;e%'ield'\'/o@ €Qid - whi te)
desired triazole was 5.3 g (77%) with a purity of 98.5%.
This Example demonstrates that the purity of the triazole is
directly dependent on the purity and the types of washes used
to purify the potassium methyl salt. '



« NN D = not deterni ned These results show that use of Tmore than-ene————

S R e P ST
- 26-

Exanmpl e 20 Pot assi um net hyl
H cyanodi t hi oi m nocar bonate (10.0 g, 58. 7 mmol, 1.0 equiv; from Exanple 14)
was dlssogggg;gn water 15 nL 40 wt % and %ydra2|ne hydrate (54.4 W% in

water, 3.5 1L 9(}“gqOr elé%]%pr%spﬂ%eﬂﬂév)st Sﬁd@%t@cﬂ}{frr]c and the

solutlon was stlrred our | ution s then heated 1o 55[err]C
and 0.5 nL nor @ &rapRirhAne Matal, $altaPlr Fhfadnisde @ ﬁt%r’%,‘blr%tl:on was
held at this tenperature for l.hour and stirred overni ght w th gradual
cooling to roomtenperature. PThe solution was acidified to pH 4.6 with
concentrated HC1 and the soligd was | ected by suction, washed with water,
acetone and dried. The ya-sl e desired triazole wa§ 5.3 g (77% wth a

s di ¥ eot M penli*;nf S %ﬁ?ﬁfan%“ﬁlh?y%rm Pashos used to purify
t he potassi um ity hydrazine or ydrate for a sufficienty_

1. A procm&wrf&fﬂgat@&@ﬁsep @i— zqaéeanl BElt of 3-Gledtaptou5ambrsl
salt of theglon of Lolkife

2. The process according to claim 1, wherein said
metal salt is a potassium or sodium salt.

3. The process according to claim 1, wherein R is
selected from

substituted or unsubstituted, branched or unbranched Cl-
Cao alkyl, Cy=Cyyg alkenyl or Cy=Cop alkynyl groups;

monocyclic or polycyclic, fused or nonfused, carbocyclic
or heterocyclic, substituted or unsubstituted aryl groups;

hydrogen; and

non-aryl, monocyclic or polycyclic, fused or nonfused,
substituted or unsubstituted heterocyclic groups;
or R~S is selected from

thiosulfonates;

sulfonates;

thicesters; and

thiocarbamates.

4. The process according to claim 3, wherein R is
selected from substituted or unsubstituted, branched or
unbranched C,-Cs alkyl groups.

5. The process according to claim 4, wherein said
metal salt of the anion of formula I is sodium methyl N-
cyanocdithioiminocarbonate.

6. The process according to claim 4, wherein said
metal salt of the anion of formula I is potassium methyl N-
cyanodithioiminocarbonate.



“[err] wherein RS is any suitable |eaving group, W th
- hydrazine hydrate for a sufficient tinme to forma Goup 1 or I @ﬂm gll
.of 3-nercapto-5-amno- (1H)-1,2,4-triazole. 2. The process
to claim1, wherein said netal salt is a potassiumor sodiumsalt.
The process according to claim1, wherej 8 Ris selected from
t

bstituted t hed |
érefri g[grror%fﬂsﬁﬁﬁ gkgéﬁer%? ;iiﬁr} n@iﬁﬂﬁ ed Ghetblin G no§%£§%$#
pol ycycl i§al L%%d5%+dn6ﬂ48§e8 éEF

nyl grou
I;ca%é ﬁ%g B§9€PFén93955t|tuted or
unsubstIUumfmhz&né hydpase are dounbangssd smda solveas:aryl, nonocyclic or

I | d b t het I
pol yeycl i, 1 ed o doBiusedy SUBLIUIECOTCHIBKOTS LHbeg ekargpycl ©
thioestewsplwsm& is watiwgear bamat es. 4. The process accordlng to
claim3, whereyn Rehd %‘é%h‘édafd’da?cﬁtlﬂ&tﬁé W PAT 1 | HBRkhUEET e B fghhed

or unbranche errT C?err gr oups process accor
to clai msgl cfaldapninnt of §8qﬁﬁﬁat@m?%#nﬁ#@%th%FﬂﬂFael°Fs sodi um

met hyl Nhydsraeiihé hhoidFheecareorrintacted £t a JOBpOrALEse 2aRGHE A F xidh
claim 4, rein | netal salt of the anion of formula | is potassium

met hyl N cyéﬁ%d? I’'m nocar bonat e.
- 28- 7. 'Eﬁeprﬁhespracessdhm@dndxngﬂtnngatmrk}nfuntﬂenetal salt of

sai d ani S e rgkejare
cont act od TP ELELEY Enb BRAp° R UVl Nal Hdea L e BYE 8735 herein
sai d sol RexcaptQpdramino-(1H)-1,2 4-triazole to 3-mercapto-5-am1no-

(1H)-1,2,4~-triazole.

11. The process according to claim 10, wherein said
conversion is accomplished by acidification.

12. The process according to claim 11, wherein said
acidification is accomplished by adding an amount of acid
sufficient to reach a product solution pH ranging from 4 to
less than 7.

13. A process comprising the steps of:

(a) contacting cyanamide, carbon disulfide, and a Group
1 or 2 metal hydroxide under conditions sufficient to produce
a Group 1 or 2 metal salt of the anion of formula II

s-

S«-ﬂl===!l’/CN . I

(b) contacting said Group 1 or 2 metal salt of the
anion of formula II of (a) with a compound containing an R-
group under conditions sufficient to form a Group 1 or 2
metal salt of the anion of formula I

N
R-S’/jl§=n’/ 1



~9. The process according to claim1, wherein said netal st“m\uMImM“M

of formula I and said hydrazine or hydra2|ne hydrate are

temperature ranging fromb50[err] to 60[err] C. 10. The process
“according to claim1, further conprising the step of converting said netal
salt of 3- nmercapto-5-amnm no-(1H)-1, 2, 4-4z9azol e to 3-nercapto-5-am no-

(1H) - 1, 2 whereimosaid R-S Qtouﬁhé.spmqpszmmmldi heatrdngl giroupl, asderein
sai d conversio h&h by i 1 cat h ess
according to CF°> c§§28§ﬁ |§ﬂ§a|§%€éi}f#€' ﬁ@%t?% ggé%hﬁﬁl%#@w%?l%RM|ng

an aanﬂOQﬁf%EmﬂléuFfWéFBnPYFSEFéaﬂ1Q¥;#Iﬁﬁkﬁi%%th¢6ﬁtﬁHunﬁﬁﬁr@ from 4
to less té\ﬁﬁﬂcient céndifiBheCess P&@aﬁdéwmf&@psleaz of metal st o

cont acti ana car ban oup 1 or 2 netal hydrOX|de
under c02g4?¥ n%ﬁTF'ﬁ?&ﬁ? ﬂghé 3d38ee§%§%ﬁ1£} or 2 metal salt of the
ani on of formil4.I||The process accordimg |to clalm 13(byhemnuacsam@.said
G oup 1 %e@aﬁﬁ&f&réﬁk&eogst BStﬂ%'s&%nPfhfdi‘dM&e ldx Oéoéor m a&g o Ound

cont ai ning an R-" group under condltlons sufficient to

netal salt of +Pe aRR8nPEPCLERACSOrding tQE9¥? 4, wherein R is
-29- selected from

substituted or unsubstituted, branched or unbranched cl-
c20 alkyl, C2-020 alkenyl or c2-020 alkynyl groups;

monocyclic or polycyclic, fused or nonfused, carbocyclic
or heterocyclic, substituted or unsubstituted aryl groups;

hydrogen; and

non-aryl, monocyclic or polycyclic, fused or nonfused,
substituted or unsubstituted heterocyclic groups;
or R-S is selected from

thiosulfonates;

sulfonates;

thioesters; and

thiocarbamates.

16. The process according to claim 15, wherein R is
selected from substituted or unsubstituted, branched or
unbranched C,-C¢ alkyl groups.

17. The process according to claim 16, wherein said
metal salt of the anion of formula I is sodium methyl N-
cyanodithioiminocarbonate.

_ 18. The process according to claim 16, wherein said
metal salt of the anion of formula I is potassium methyl ~N-
cyanodithioiminocarbonate.

13. The process according to claim 14, wherein step (c)
is conducted in a solvent.

20. The process according to claim 19, wherein said
solvent is water.

21. The process according to claim 13, wherein step (c)
is carried out at a temperature ranging from 50° to 60° C.



~“wherein said RS group is any suitable | eaving group; and “II'“HHI"I“""Ill"l“l

. contacting the Goup 1 or 2 nmetal salt of the anion of formula
- hydrazi ne or hydrazi ne hydrate under sufficient conditions to produce a
Goup 1 or 2 netal salt of 3-nercapto-23qmno-(1H)-1,2,4-triazole. 14.

The process aceerdi get r@b@lsm & coMBmy rt&%ﬁﬁ?tﬁ gk @i e i S

potassmm Iy drQxi rocess _acgording to
cl ai m 14, & g%gléngﬁ %é‘ gg’t égxsf P%C%nvert[fﬁﬁ |S[5Lftc£§;rg §u°6§t t BPEa,
br anched Galﬁnﬁﬁaﬁcmcapﬁprﬁ-amoai(ﬁﬁ) 1G2 [ o-riaamie ’(‘—1-? Pomeeoapitiowny|
gr oups; 5_ammao.qy_ﬁ)|_q Qr, 4pehriayellies, fused or nonfused, carbocyclic or

het erocycl i c, bst ed or tif.uted ar hydr ogen; and
non-aryl, mono cSI| Eé %%#{E‘&jq"? %ﬁ#{]% ‘%%%E?*‘?u?%ﬂg

unsubst i t gossrelrstionodysc hccoglpdaphedo &m@i@-ﬁ@a&x@u from

thiosul fonatespg, ThH! &ae@s%saccord wt&a&mw wheréﬁ;;ogéi&a”at es.
16. The procgii accaqr g to clai ere is selected from

substi t ut 8% &ﬁ’m &t é&°°B‘PA'%§61 Lﬁd{ﬁﬁd’ﬁcﬂé’d EOURE Lk yRcidoups.

17. The psa€€ieciantond geach al prodit \W@eduwtions PRI raiging afiomnf4t 88 ani on
of fornul fe Esl ha d|7um met hyl N cyanodi t hi oi m nocar bonat e. 18. The
process accordl ng to°claim16, wherein said netal salt of the anion of

formila | is p@bassillhe ProRPSsSNACEPRdang iﬁ%l%éﬁi@bé{%orﬁ%@her 19. The
process aééﬁb@:’;’&&ntgotﬁﬂea's%b#‘l dyheFeidonsiett iy GRHHEE R | §a PrSgEvent .

21, The pRoBEEEARHeTPIRPs <€th§ 52%4-%%%‘#%?«& i—ée?%aéﬁ-r REb-at

tenperatur(e.m)a-rlglm-fhmmzﬁﬂberr] to 60[err]C.

- 30- 22. ThE Piale33o3eee” Qi Al Y ¥d chdin Y4, "Further
comprising the step (d) of converting the sodium salt of 3-
mercapto-5-amino-(1H)~1,2,4-triazole to 3-mercapto-5-amino-
(1H)-1,2,4~triazole.

27. The process according to claim 14, wherein said
compound containing an R-group is methyl chloride, methyl
iodide or dimethyl sulfate.

28. The process according to claim 13, wherein step (a)
is carried out in a methanolic solvent system.

29. The process according to claim 28, wherein said
methanolic solvent system comprises methanol or aqueous
methanol.

30. The process according to claim 14, wherein step (a)
is carried out in a methanolic solvent system.

31. The process according to claim 30, wherein said
methanolic solvent system comprises methanol or aqueous
methanol. '

32. The process according to claim 14, wherein said
salt of the anion of formula II produced in step (a) is not
isolated prior to step (b).



conprising the step (d) of converting said Goup 1 or 2 oty ol fofe
3-mercapto-5-am no-(1H)-1,2,4-triazole to 3-nmercapto- nﬂ i‘ Il mil ““) |ll|2|| |“|
b-amno-(1H)-1, 2,4-triazol e. 23. The process according to clalmm A2, *

wherein said conversion is acconplished by acidification. 24. The
process accor di tq.claim?23 wherein-said acidification is acconplished

Cc
by addi ng an amount Bi° RFFER rACFAREPE FRaChadimyLdaydhemsiin ithihH
rangi ng f sedt4 ofp thes aantiom of formuls IThprpdocesds iaceweg (@)Y d.<l ai m 14,

further couBnatiedd grivSi&P dibp Ofpgonverting the potassiumsalt of
3-mercapto-5-arg,no-(1H -1, 2, 4-triazol e, t o 3- mer capt o-5- am no-

(1H) -1, 2, 4-tri 20l e ThE ProgeserfReep g Lecstaimglde Emxther, further
conpri fi ng:otnp;tisﬁ?m (the cs‘tf;:)rt;@rpxir@iytmssdldn‘faalgt off the anion of

mer capt o- - - - - Q - e capt Q- 5- ami_no-

(ih 5 5, Follld r, Voeh %0 1dade oo GorvlRE BRI E8 e /B0 (£ - wherei n
sai d conpound &éént aifiienpracaesgrangerdingt byl cialor Bde, winerimin isadidle or

di et hyl subhatk8ng rendeks Eﬁ&?é)&f@fof‘cﬁﬂédb{lg?nhoo%' %gﬂg,ﬁﬁ]%ere' n step

(a) is carried qut..in a nethanolic sol vent sys € process

accor di ng®8§eatdEhlys L5465 QF rntapiRaA®EHol i ¢ sol vent system conpri ses

\Anlﬁt hanol or aq@s&aus The herdess acce’iﬁuiﬂ@ewremesﬁl 346 OtfieR@ o saliyd M 14,
erein s I ' Q | ic solvent system 31.

The pr oce%gag(%(%’r d’l%n%ac{#o?%aié# ﬁ{h%ée?@%&gé{"a met hanol i ¢ sol vent system

conprises met héﬁol & prpesas gaRpriring the gRepThf pontastiagecording to

cl ai m 14, ﬁmaes,aldhﬁ& Alsd¥er A8 Undfaf@ESUp21! brPoofducaqd I 0 step (a)

is not is ed prior, to step(bg.
-31 - oxide, in a methandlic solvent system, under conditions

sufficient to produce a Group 1 or 2 metal salt of the anion
of formula II

su

N
s\J\N/c

38. A process comprising the steps of:

(a) contacting cyanamide, carbon disulfide, and a Group
1 or 2 metal hydroxide, in a methanolic solvent system, under
conditions sufficient to produce a Group 1 or 2 metal salt of
the anion of formula IX

.
s./l\,,/c“ 1t

and (b) contacting said Group 1 or 2 metal salt of the

II.

anion of formula II of (a) with a compound containing an R-
group under conditions sufficient to form a Group 1 or 2
metal salt of the anion of formula I

—_—

L '}



33 The process according to claim 14, wherein said salt of the anion of

§ormula Il produced in step (a) is isolated prior to step—{b)-—— ——-34._ _
The process according to claim 14, further conprising 5 the

purifying said salt of the anion of forpnula I with at Ieas,mﬂnm"m#m",m
prior to step (c). 35. The pr oced% accordi ng to clai m*34°¢ whereins «
sai d purifying renders said salt of the anion of fornula I essentially
free of contam nants. 10 36. The process according to claim 34,

wherein said solvent is acetone or dichloronethane.

- 32- wherein said RS group is any suitable | eaving group. 39. The

process according to claim38, wherein said netal hydroxide is potassium
hydr oxi de $reseénufriddRe8 @xoup isi@nyrHeubtableslgayéng myaup ¢l ai m 39,

wherein said saBp,of qhe Hc¥iEsCladcrliny | toPe2duaed s, N wHdi r?.)sé:ggmt
i sol at ed prlgr tg a}rep, e)d 41. The& cess .according to _claimgJ3y,
wher of s EaY RySromIEe s st o¥188uLEd SPA e hydgoxide .
i solated prior &0.stahelprocess 4tcdiilingn et bikim 39, wherein said
N-cyanodi tgéi’i:%@o%ﬁreb%@o% of formula II produced in step (a) is not
isolated prior to step (b).
41. The process according to claim 39, wherein said
salt of the anion of formula II produced in step (a) is
isolated prior to step (b).
42. Sodium methyl N-cyanodithioiminocarbonate.




