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ligroin to givc dicliloroacettrmidc, 1n.p. 96-00" (sublimed 
easily); n1.p. 94.5', 9 8 O ,  suhlimcs casily." 

Anal. Calcd. for C2€IaONC12: C, 18.8; H, 2.34; 0, 12.5. 
Found: C, 19.0; H, 2.4; 0, 12.6. 

The rcsiclue (11) from benzene cAtraction was cxtrnctcd 
with acetonc, solvent was rcmovcd, and thc viscous watcr- 
soluble mass thus obtaincd waa rccrystallizcd twicc from 
bcnzcnc to  dichloromalondiamide, m.p. 190.5-202O, lit .,a 
m.p. 202". 

Anal. Calcd. for C~H,02NzCl~: C, 21.07; H, 2.36; 0, 18.7. 
Found: C, 21.4; H, 2.6; 0, 18.4. 

The rrsiduc left after acetonc cxtraction of residue (11) was 
dissolved in water and acidificd, whcrcupon carbon dioxide 
was rvolved and identified by its formation of a prccipitate 
with barium hydroxide. 
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In a study of the solubility propcrtics of poly- 
mcrs,l 1,3,5,7-tctracyanohcpta11e (VI) was syn- 
thesized as a short-chain modcl for the polyacrylo- 
nitrile rnoleculc. VI has the fcatures of a rorrcct 
nitrile group sparing along R short hydrocarbon 
chain. The following I caction scqucnce was uscd to  
prepare VI from cyanoacetic cster (I), formalde- 
hyde, and acrylonitrile. 

Browna rcportcd thc synthcsis of I1 in which the 
formation of I11 was nvoidcd. 

EXPERIMENTAL 

a,a'-L)icyanodiethylglutarate (11). Paraformaldehyd:, (ti0 
g., 2 molcs) was dissolved in 270 g. (2.39 molcs) of cytino- 
acctic ester ( I )  and to  this solution 4 rnl. of 10% potassium 
hydroxide in ethanol was added during the coursc of 4 hr. 
Initially, thc reaction was exothermic so i t  was ncccsswy to  
cool i t  t o  maintain thc temperature bclow 50". However, in 
the latter stagc of the addition of the potassium hydrosidc, 
hcat was required to maintain the desired tempcraturc. .Iftcr 
an additional 2 hr. heating and stirring, the reaction mixture 
was adjusted to  a pH of 4 with alcoholic hydrochloric mid. 
I t  was vacuum-distilled without further treatment. II,20ti g. 
(73% yield), was collected boiling a t  150.5-151,5°/0.4-0.ti 
mm., nZ4 1.4500, dZ4 1.1416. 

Anal. Calcd. for C11H~404Nz: C, 55.46; H, 5.88; 0, 2ti,80; 
N, 11.75. Found: C, 55.55, 55.70; H, 5.9, 5.7; 0, 26.8, 2ti.8; 
N, 11.64, 11.65. 

1,3,5,7-Tetracyano-S,6-dicarbethoxyheplane (IV). T o  a 
solution of 180 g. (0.756 mole) of 11, 300 ml. of dioxane and 
102 ml. (1.51 moles) of acrylonitrile was added slowly (1 hr.) 
38.5 g. of Triton 13 while maintaining the temperature bc- 
twccn 30-35". The solution was stirrcd an additional 1 G  hr. 
at this tcmprrature and then poured into 3 1. of distilled 
watcr. After acidification to  pH 4 with acetic acid, the red- 
dish-yellow, oily layer was scparated from thc aqucous 
phase and dried by azcotropic distillation with benzene. 
The crude product (ItiO g., 60% yield) was not identified but 
was converted dircctly to  V. 

Potussiiim a,a'-dic~ano-a,a'-bis(~-cyanoelhyZ)qlutarule (V). 
Crude IV (1t iO g., 0.452 molc) was slowly mixed (0.5 hr.) into 
a solution of 84 g. of potassium hydroxide dissolved in a 
mixturc of GOO nil. methanol and 400 ml. cthanol. A gummy, 
reddish-yellow salt prccipitatcd imrncdiatcly. Thc supc'r- 
nntcnt liquid was dccanted from thc salt and thc libtter W:IS 
isolated by rcpeatcd washing with cold methanol. A whit(', 
free-flowing powder (30 g., 24y0 yield) was obtained, imp. 
108-206O dcc. 
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The iiiitid step in thc syiithesis \vas the addition 
of formaldchydc to I. The reaction temperature mas 
very critiral and, in numerous instnnres, only the 
a-cyanoethyl~crylntc (111) wab formed. I11 poly- 
mcrixd immediately to a low niolccular weight, 
stirky polymor that pluggcd the distillation col- 
umn Itecciit ly, I Icllinann and Sccgmuller2 and 
_____ 

( 1 )  51 I< l ' l l l \ ) l > ~ ,  J l'hu\ CheijL , 59, 340-53 (1055). 
( 2 )  II I1cllln:uln and 1< Sccgmullcr, Be? , 90, 535 (1'357). 

.4nal. Calcd. for C13H8N4041iz: C, 43.00; H, 2.21; N, 15.47; 
IC, 21.54. Found: C, 42.0; H, 3.1, 3.4; N, 14.3, 14.4; I<, 2!).0,  
10.8. 

The infrared spectrum of V4 is consistent with thc pro- 
posed structure. 

1,3,5,7-Tetrac~anohepfane (VI). V, 30 g. (0.083 1>101<*), 
was dissolved in 250 ml. of glacial acetic acid and main- 
tained at 90-100' for 2.5 hr. After removal of the acctic acid 
by vacuum-distillation, the residue was extracted with 

( 3 )  J. C. Brown, this laboratory, private commuiiicatioii. 
(4)  Dr. R. Zbindcn, private communication. 



mrthylmr chloridc and dried over cnlrium hydride. Upon 
removal of the methylme chloride and calcium hydride, 10 
g., 60.670 yield, of a yellow oil was obtained which crystal- 
lized slowly (about 3 weeks) t o  yellow, mushy platelets.s 
The crude solid was washcd with cold methanol giving 4.5 
g. (27.2% yield) of a white residue, m.p. 10G-107°. 

Anal.  Calcd. for Cl1Hl&,: C, 65.34; H, 6.93; N, 27.72. 
Found: C, 6G.7, 66.83; H, 6.07, 6.04; N, 27.80, 27.51. 
Found: C, (35.74, '35.69; H, 6.35, 6.41; N, 27.80, 27.51. 
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(5) The infrared analysis' of the crude product indicated 
above 90% (VI) with about 5% of a carbonyl containing 
impurity. 

Synthesis and Some Reactions of 1,I-Bis- 

(2-cyanoethy1)hydrazine 

Received J u l y  20, I960 

Monocyanoethylation of hydrazine with acrylo- 
nitrile is reported' to be accomplished in high 
yield with apparently little formation of the di- 
cyanoethylation product when an equimolar ratio 
of reactants is employed. When an excess of 
acrylonitrile is employed we have found that a 
quantitative yield of l,l-bis(2-cyanoethyl)hydra- 
zine (I) results. In an attempt to extend this 
2 CHz=CHC?I' + H2N-NH2 + 

H,N-K(CH,CII~CN), 
I 

synthesis to the use of other 2,3-unsaturated 
nitriles, methacrylonitrile and crotononitrile were 
treated with hydrazine in an analogous manner. 

viously noted in addition of hydrogen cyanide using 
cyanide ion catalysis.2 

An attempt to percyanoethylate I by treatment 
with acrylonitrile in refluxing acetic acid proved 
unsuccessful as only I was recovered. 

That I possesses the unsymmetrical structwc 
proposed is confirmed by infrared maxima a t  
3.03 and 3.55 p indicating primary amine function. 
The close comparison to the infrared spectrum of 
1,ldimethylhydrazine and the fact that phenyl- 
hydrazine reacts with acrylonitrile in the absence 
of catalyst to give l-cyanoethyl-l-phenylhydra- 
zine3 is also substantiating evidence. Treatment 
of I with phenyl isocyanate gave only the mono- 
phaylsemicarbazide derivative expected from the 
unsymmetrical structure. 

The reaction of I with ethyl chloroformate re- 
sulted in the formation of the expected carbazate 
I1 (3%), the carbohydrazide I11 (14'%), and a 
pyraxolidine V (60%). Carbohydrazide I11 can be 
realized from aminolysis of I1 by I. The structure 
of compound V was assigned on the basis of ele- 
mental analysis, molecular weight and infrared 
spectrum. PietraS and Papini4 have reported 
analogous ring closures of substituted hydrazines 
to  give 3-iminopyrazolidines. In the present case, 
acylation a t  the exocyclic imino group of the inter- 
mediate pyrazolidine, IV, by ethyl chloroformate 
probably occurred subsequent to the ring closure. 
Failure of V to react with phenyl isocyanate con- 
firms the expected unreactive nature of the amidic 
-NH- groups of Va and Vb. 

All temperatures are uncorrected. 
l,f-Bis(d-cyunoelhyl)hydrazine (I). To 100 g. (2.0 moles) 

of hydrazine hydrate (64%) held a t  35-40' by cooling 
I 

C2HSOCONHN(CH2CHf2N): + (NCCH?CH~)~NKHCONHN(CH2CH~CN)z 
I1 I11 

f CI-CO*CrIIa 

IV 

EXPERIMENTAL 

IIowcver, only the mono-adducts were obtained 
and in quantitative yields. The failure of the mono- 
adducts to react further may be due to the com- 
bined effects of steric hindrance and decreased (2) P. Xurtz, Ann., 572, 28 (1951). 

there was added with stirring G33 g. (12.0 moles) of acrylo- 
nitrile during a 1-hr. period. The mixture w m  held a t  30-40' 
for an addition:rl 3 hr. and then distillcd to remove un- 

reactivity of the double bonds 5s has been pre- 

(1) V. Hoffmann and B. Jacobi, U. 9. Patent 1,992,615, 

(3) S. Pietra, Boll. sci. fac. chim. ind. Bologna, 1 1 ,  78- 

(4) P. Pnpini, S. Checchi, and M. Ridi, Gam. chim. ital., 
82 (1952). 

February 2G, 1935. 84,769 (1954). 


