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1- am no- 1- cvanam do- 2. 2- di cvanoer hyl ene) sodium salt The present invention
relates to a novel process for the preparation of

1- am no- 1cyanam do- 2, 2- di cyanoet hyl ene) sodiumsalt of the formula ' H HN
CNNa NCNGNUS. Patent No. 4, 783, 468 di scl oses that

2-chl or o- 4, 6-di am no-5-cyanopyrimdine is a valuable internediate in the
preparation of certain substituted 2, 4-diam no-5-cyanopyrim dines that are
useful as pesticides. Chem Ber. 101, 1968, 1244-1249) teaches that this
internedi ate may be synthesized in hy " treating a slung of
1-anino-lcyananido-2,2-dicyanoethyl4m@ml It with excess hydrogen
chloride in absolute ether. However Jum salt precursor is only
obtained in a ield of 2870 by reactron of sodi um cyanam de with

1- ani no- 1- ethgmww ﬁm%"mmnoethylene CChem Ber. 101, 1968) 1232-1241)) and
this latter ¢ is several steps renoved fromreadily avail able
starting material sissifbte nunber of steps and the Iom1overa|| yi el d nake the
above process for the pre-aratlon of
1- ani no- 1Preparake nin0-4CYIBAMEOPA. 4-8 2 208, §ediimsalionsi ve and
comercially unattractive. Thus there is a need for an i nproved process for

the preparation of 1-am no-1-cyanani do- 2, d| cyanoet h sodi um sal t

r om 1 ondThyoraMA BN GOBEIAES R TRHELPIORHSS TAnE AEAUP LT BRo ot ops and
afford a Riagkeidooy2ldedyanyétayidne, Ebéiue sulsofnbevfdrarm found a novel process by
whi ch 1-am no-1-cyanan do- 2, 2- di cyanoet hyl ene) sodium salt can be prepared

in good quality and yield in a si nﬁ:e step from ~ ~ uu~ zoo3 -2 readily

avail abl e starting nmaterials. The fQresent invention thus conprises a
process for the preparation of 1-ami no-I-cyanam do-2, 2-di cyanoet hyl ene,
sodi um salt which conprises react+Ng nal ononi fa=Ne wth sodi um di cyanam de
at an elevated tenperature and in th e of an aprotic, dipolar
solvent. The reaction of nalononitrile w th™odi um di cyanam de to give the
title conpound is preferably cafari@&d out at aCt=perature in the range of
120-200 C, especially in the ran‘elof 130-180 C and nost especially in the
range of 140-155 C. Conveniently tlfe=t®action is carried out at the reflux
tenperature of the m xture at atnospheric pressure. However it nmay be
carried out at reduced or elevated pressure if desired. Depending on the

t enper at (W §) Panat Neas18L#68is¢closes thatpehiero-4.4-diaminpibeyanapysidies i§ 2hour s.
The reactyQihnld fRringdid m%é éx‘eﬁi’t’au h BEEe swsadmf 2 h%ﬁmﬂﬁ@cs &jaabl 11ty

under the reaction condition er red solvents for reaction are

N, N- di ( CtPyoaifiogs ﬂameee%ahmcmeﬁé@m fBﬁrrer& d86%da4ﬂ112é9.ﬁ94°§§eme1m de)
N-(Ct- m%isrlwéhﬁ%hxﬁé a;l yatiedRed wrﬁhhfysemlbwem y lo@qrwmﬂaq open

chain or cyclic ureas as tetrane rea é et .hy eneurea and

N, N- di metd¥gPanigpsd. %ﬁwaﬁw thydeme. sdiy Bxde de in‘absolute
di met hyl %ﬂhefrOHod\Qv@mhsss&f@xh sdlepe aﬂrsai B@nbpomea meoaasmyma of 28%lpyent is

not critical. ould at leas eno S e of
| amer angftion tfé%‘g“‘é‘ Yiapgpide,with ai“HE? fa M?lﬁn? %5@3
sol vent rl€goysg8y 123mn34nndxddmmaasmnspmndntsalﬂs sesérahstefsaemoned frofnhe wei ght

of the so | d | east. he equal to the weight of the two reactants.
Pr eferablryaﬂ} qvgﬂ%ﬂg 'PP‘ﬁ‘E@Pt he wei ght of the two reactants and nost

preferably it is 2 to 3 tinmes their weight.
The number of steps and the low overall yield make the above process for the preparation
of 1-amino-1-cyanamido-2,2-dicyanoethylene, sodium salt expensive and commercially
unattractive. Thus there is a need for an improved process for the preparation of
1-amino-1-cyanamido-2,2-dicyanoethylene, sodium sait from readily available starting
materials which would have fewer steps and afford a higher overall yield.

There has now been found a novel process by which 1-amino-1-cyanamido-2,2-dicyano-
ethylene, sodium salt can be prepared in good quality and yield in a single step from



The two reactants are commercially available and are generally enployed in
about 'stoichionetric anmounts. Wile the sodiumsalt of dicyananide is
normal |y used because of availability and cost) anal ogous resul §4 JAH 003
obtained with the corresponding Iithiumand potassium di cyanam des. The
order of addition is not critical. The2two reactants may be added to the
sol vent prior to heating, or one may be added, with or w thout a solvent,
to a heated solution of the other. |If desired) the product may be isol ated
fromthe r @&tylmlmlﬁsmma@dmnghaprmrgam@woItMBﬂiompnsmm plocedseoptheduct

has poor sol ubj bt p 2003
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this purpos { SNBrdte, i w&t he reaction solvent may be renoved
under redfégsﬁn%%ssﬁé pri 5° 'ittl on of the organic solvent in which
the product has poor solubility. The crystals may be coll ected by

filtrati Onn,)%f?éaéaroh%@ nﬁﬂoﬁdﬁdﬁe%m%dlﬁﬂln AliafuSde S A ke 4k B pBnd is

trituration mal n using an organi c SO I‘OU poor
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To.a 2 flask s ¢
a1 onon t ISTRSTABIG (G ERgion Wik b Cotpls i Aol Lpimles t9ch BAE. The foaeson
di met hyl tigfer@mbeleritichhsingd iberpeadutt Kislgoadistabileguader ®e kaiclion cdndlfhsC) and
hel d 15 m nutes; then cooled to about roomtenperature. Then 150 mi

2-but anol is added and the stored m xture is cooled in an ice bath. The
sol i ds_ar prdfedré @ scidents\éeg hieglreat tion e DUNadi(C -Gmlqdbanades)mhrasgbﬁezhﬂ a vacuum
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150 m of s@fdxidenand sulfoland den alsndetised.stirred mixture is cooled in an ice
bath. The solids are filtered, washed with 2-butanol and dried. There is

obtai ned 10.7 gm of |-am no-1-cyanani do2, 2-di cyanoet hKI ene, sodiumsalt,
82. 5% pur &he amountat. solventkisdot exmaﬂ)b@tsbourd@témsbﬁ enough 4@ Rnsuge gdagrmixdngG. 6 gm
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filtered) washed ut &n and dried here | t al ned b gm of
1- ani no- 1¥&igAnakihgswo reactants and most preferably it 1s 2 to 3 times their we1°ht.

The two reactants are commercially available and are generally employed in about
stoichiometric amounts. While the sodium salt of dicyanamide is normally used because
of availability and cost, analogous results are obtained with the corresponding lithium and
potassium dicyanamides.

The order of addition is not critical. The two reactants may be added to the solvent prior
to heating, or one may be added, with or without a solvent, to a heated solution of the
other.

If desired, the product may be isolated from the reaction mixture by adding an organic
solvent in which the product has poor solubility, causing the product to precipitate as a



31 JU 20D3 -4 ~, ?.dicyanoet hyl ene, sodiumsalt, 72.3%pure or a 58.8%
yield. Examle ~. To a 500 m flask is charged 22 5 gm (0. 25 nol e) 3OIfJUI. 2003
sodi um di cyananmi de) 300 m of ~, N-di nethylacetatnide and 16.5 gm (0.2

nol e) of malononitrile. The stirred mxture is heated to 146 C and a
sufficient vacuumis applied to cause.ghe N, N-dinethylacecam de to begin to
distill. Vacuumdistillation is continued at 146-147 C until about 260 ni
has been collected. Then to the remaining slurry is charged 400 m of

2- bucanol an [B};tesosxldurmomsshd eses, préfemly ms@mxhnmemmohom" dhge solids
are col | ec® y filtration and ‘\é)aéﬁe %\n gquc nol . The.drie pr oduct
anount s t OaSEEERYER AT LAl vE U\PIHERE ﬁi’lﬁe"ﬁs é@éﬁd@c”ﬁ?l QRionally @ R#M sal t
80. ?% purﬁ%?ﬁ)@aﬁcmnék%»;enehdy berediplest inded @ dacetbt ?mura‘ b:@c&koaﬁdxﬁbmbgeﬂ 18.5
gm (0. 2l e) of s a of—N, N- di ,net acet am de.
The stirr em”ﬁlﬁ%&ouYeé‘ yvﬁ]éc ttﬁ% p{%gmi%b” @ogh@(l)\éb"bgl Y Sf?y%egfﬁﬁf%%gy

nol e} of {rmmrun'drdned drrfurtRerrplirified iy eauty sueitibatiomoortiei drateon, sganldgidg dnopwi se
over 10 m nut es C for 15 m nutes; then

cool ed andr§i¥ %oll M&gdﬁ?ﬁ@%&%%@?ﬂ&l@&%cet ate. The slurry is
stirred far 45 mnutes. Then the solids are collected by filtration and
washed wit hyl u
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N, N- di met hgl grt24dni R68)k added dropwi se over 2 hours and 25 mi nutes. The

m xture is stirred at 147 C for an additional 3 hours and I5 m nutes; then
cooled to 60 C. Next the reaction mxture is charged to a 2 liter flask
cont ai ni nghe falwing apndimiting ¢samples Wipsiraiedie presaniigiention. r oom t enper at ur e.
The slurry is then filtered) and the wet cake slurried in 319 gm 2-but anol

and again filtered. The solids are dried overnight at 70 Cin a vacuum
oven. TheExamaledht ai ned 144.9 gm of 1-ani nol-cyanani do- 2, 2- di cyanoet hyl ene)

sodi um Sa%)a%rﬁf/ﬂ&kr@):h%e@G i ¢0.Y nfd1&h. ofE&ﬂen&ﬁuﬁe womofﬂ@&% b6
charged 13.2 gm.(0:2 nole) onoeglrtrl | e, nol e% of Sodi um

di cyanani d@’&‘ﬁcﬂ’@@"ﬁ@‘?ﬁa’t"e‘m a.lre ) Yéz§°mﬂ%‘d%-t ﬁgé‘émrﬁ WiXpg 1 Beatedioed at
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The slurry rHugan@?}smdgad%p the st dxfux{ure mcopﬁag ‘BFB&‘EYS?“?S ?08 é-\"'eﬁéﬁi
yi el d. ~I pashédawith dbufandl dnd dledyedmight inai vacOuE dvenaThee iFaburiaeed).dgmed

= S0 UUSE PaRiind-1- 'aggrgxd%i,g—dxcyanoemylenc, sodium salt, 81.2% pure, or a 59.7% yield.

Example 2.
To a 250 ml flask is charged 6.6 gm (0.1 mole) of malononitrile, 8.9 gm (0.1 mole) of

sodium dicyanamide and 40 mi of N-methylpyrrolidone. The stirred mixture is heated to
145° C and held for one hour; then cooled to about room temperature. Then 150 ml of
2-butanol is added and the stirred mixture is cooled in an ice bath. The solids are filtered,
washed with 2-butanol and dried. There is obtained 10.7 gm of 1-amino-1-cyanamido-
2,2-dicyanoethylene, sodium salt, 82.5% pure, or a 57.0% yield.

Example 3.
To a 250 ml flask is charged 6.6 gm (0.1 mole) of malononitrile, 8.9 gm (0.1 mole) of

sodium dicyanamide and 40 ml of dimethyl sulfoxide. The stirred mixture is heated to
140° C and held for 1.5 hours; then cooled to about room temperature. Then 150 ml
2-butanol is added and the stirred mixture is cooled in an ice bath. The solids are filtered,
washed with 2-butanol and dried. There is obtained 12.6 gm of 1-amino-1-cyanamido-



Y~e~ytene, sodiurrr s~~ 80.7m Pure or a 6S.090 -6 cL~ws 31 JUL 2003 1. A
process for the preparation of 1-anino-I-cananido-~.?-dicyanoethghe' gm
sodi um salt which conprises reacting malononicrile with sodiun1d|cygﬁ Wide
ac as elevated tenperature and in the presence of an apraac) dipolar
solvent 2. A process according to clagm 1, wherein the tenperance is in
tile range of 120-200 C. 3. A process according to claim?2, wherein the
tenperature is in the range of 130-180 C. ~. A process according to claim
3) wher ei . hjagartoedtyterry sddiumSalt,S721 3% purRnge $8.8%4441455 C. 5. A process
according”to claiml) wherein the solvent is a N Ndi (G -Cdai kyl )am de) an
N- (G -C4al kyi ) Cd-Ci cyclic am de, an open chain or cyclic urea. a sulfoxide
or a sulfgﬁmyggg.‘A process according to claim4) wherein the solvent is
selected I7

OJRAdl hy.i f.or mam.de, dj h cet am de, N-net hyi pyrroli done,
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Feact ang &-5tuanbh T BOPERAuECEMAISTO 5% it 3 Penfndil B Ehim oo P icyafo-
cont ai ni agylene sodien salb B0: &P pure|or a 74.4% yigdds according to claim1 1)
wherein the reactant which is added to a heated sol ution containing the

other reactant is dissolved in a solvent
Example S.

To a 250 ml flask is charged 18.5 gm (0.21 mole) of sodium dicyanamide and 70 ml of
N,N-dimethylacetamide. The stirred mixture is heated to 160° C and a solution of 13.2
gm (0.20 mole) of malononitrile in 10 m! of N,N-dimethylacetamide is added dropwise
over 10 minutes. The mixture is stirred at 160° C for 15 minutes; then cooled and the
slurry added to 350 mi of ethyl acetate. The slurry is stirred for 45 minutes. Then the
solids are collected by filtration and washed with ethyl acetate. The dried product
amounts to 20.7 gm of 1-amino-1-cyanamido-2,2-dicyanoethylene, sodium salt, 93.3%
pure or a 62.5% yield.

Example 6.
To a 1 liter flask is charged 89 gm (1.0 mole) of sodium dicyanamide and 282 ml of

N,N-dimethylacetamide. The stirred mixture is heated to 147° C and 72.6 gm (1.1 mole)
of malononitrile in 72.6 gm of N,N-dimethylacetamide is added dropwise over 2 hours and
25 minutes. The mixture is stirred at 147° C for an additional 3 hours and 15 minutes;

then cooled to 60° C. Next the reaction mixture is charged to a 2 liter flask containing
1276 gm of 2-butanol and stirred overnight at room temperature. The slurry is then

filtered, and the wet cake slurried in 319 gm 2-butanol and again filtered. The solids are
dried overnight at 70° C in a vacuum oven. There is obtained 144.9 gm of 1-amino-
l-cyanamido-2,2-dicyanoethylene, sodium salt, 84.5% pure, or a 78.9% yield.

Example 7.
Toa 500 m! flask is charged 13.2 gm (0.2 mole) of malononitrile, 18.2 gm (0.2 mole) of
Sodium dicyanamide and 80 mi of tetramethylurea. The stirred mixture is heated at 145°



~ ~ uu~ zoos .,. 13, p process according to claiml, wherein the product,

1- am no- 1- cyanam do- 2. 2(di cyanoet hyl ene, sodiumsalt, is precipitated from

the reaction m xture by adding thereto ~ organic solvent in which the 31JU L 200
product has poor solubility. 1 ~ A process according to claim13) wherein i
the organic solvent in which the product has poor solubility is an al cohol

or an ester. 15. R process according to claim13) wherein a part of the
reaction solvent is distilled otf and then the solvent in which the product

has poor solubltway added to the reacti o 4 xture.
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A process according (o claim [, wherein the temperature is in the range of 120-200° C.

(V3]

A process according to claim 2, wherein the temperature is in the range of 130-180° C,

;J;

A process according to claim 3, wherein the temperature is in the range of 140-155° C.

5. A process according to claim 1, wherein the solvent is a N,N-di(C,-C,alkyl)amide, an
N-(C,-C,alkyl)C,-C cyclic amide, an open chain or cyclic urea, a sulfoxide or a sulfone.

6. A process according to claim 4, wherein the solvent is selected from
dimethylformamide, dimethylacetamide, N-methylpyrrolidone, tetramethyiurea,
N.N-dimethylethyleneurea, N,N-dimethylpropyleneurea and dimethylsulfoxide.

7. A process according to claim |, wherein the weight of the solventis 1.5 to 4 times the
weight of the two reactants.

8. A process according to ¢laim 7, wherein the weight of the solvent is 2 to 3 times the
weight of the two reactants.

9. A process according to claim 1, which is carried out at the reflux emperature of the
mixture at atmospheric pressure.

10. A process according to claim 1, wherein the two reactants are added to the solvent
prior to heating the mixture to the reaction temperature.

11. A process according to claim 1, wherein one of the reactants is added, with or without
a solvent, to a heated solution containing the other reactant.

12. A process according to claim 11, wherein the reactant which is added to a heated
solution containing the other reactant is dissolved in a solvent
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d,-cyanoethylene, sodium salt, is precipitated from the reaction mixture by adding thereto

an organic solvent in which the product has poor solubility.

14. A process according to claim 13, wherein the organic solvent in which the product has
poor solubiliry is an alcohol or an ester.

15. A process according to claim 13, wherein a part of the reaction solvent is distilled off
and then the solvent in which the product has poor solubility is added to the reaction

mixture.



