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pmethylthiobenzoic acid, and subsequent wn- 
version to pmethylthiobenzamide. 

As with other beqhnines,  pmethylthiobemyl- 
amine reacts readily with carbon dioxide. It forms 
a picrate, and a dithiocarbamate with carbon di- 
sulfide and a base; the latter forms 3-pmethyl- 
thiobenzylrhodanine on reaction with sodium chlo- 
roacetste followed by cyclization in acid solution. 

When the displacement reaction with sodium 
methyhercaptide and pnitrochlorobenzene was 
tried, reduction of the nitro group took place in- 
stead of the desired reaction and a compound which 
gave an analysis corresponding to p,p'dichloro- 
axmybenzene was isolated, thus confirming the 
similar action of sodium hydmdfide and meLhy1 
d a t e  on pnitrochlorobeneene.' 

EXPERIMENTAL 

pMc#y&h- ~ . A solution of d u m  methoxide 
from 9.2 g. (0.4 g.-atom) of sodium and 200 ml. of methanol 
was surrounded by an ice bath and treated with chilled 
methyl mercaptan (23 g.; 0.48 mole). pFluorobewnitrile 
(242 g.; 0 2  mole) WBB added and the reaction mixture waa 
refluxed gently overnight and oooled. After the filtration of 
a slight m o u n t  of inorganic materinl, ice water was added, 
and 24.5 g. (82%) of whits precipitate melting at 53-66' 
formed. RerystaUization from l i i n  and a little acetone 
yielded 17.5 g. melting at 70-71'. From the filtrate an addi- 
tional amount (4 g. melting at 51-5-57'} was obtained which 
on recryetallization gave 2.5 g. melting at 69.5-71' (lit.' 
m-p. 64'). 

A d .  Calcd. for CXLNS: C, 64.4; H, 4.69. Found: C, 
64.51; H, 4.56. 

p,p'-Diehloroamy&m. A similsr reaction between 
sodium methyl mercaptide and pnitrochlorobenrene yielded 
a yelIow d i d ,  which after recrystahation fmm ethana1 
melted at 145' (lit.' m.p. 150") and gave an analysis cor- 
responding to p,p'-dichloroasoxybense. The infrared 
spectrum, with peaks a t  6.38, 6.88, 7.18, 7.64, 7.70, 7.85, 
8.67,9.22,9.87,10.98, and 12.05 p., is similar to that of =oxy- 
benzene, while the ultraviolet spectrum shows bands at 235 
rnp (log L 3.80) and 330 rup (log c 4.19) Ilit.5 ban& at 223 
and236mp(log ~3.96)and330rn~(logrd.n)] .  

A d .  Calcd. for ClrR~CI2NN,O: C, 53.96; H, 3.02; N, 10.49. 
Found: C, 54.65; H, 3.18; N, 10.68. 

pkfelhyllhiobenzoie acid. A mixture of 1 g. of pmethyl- 
thiobenzonitrile and 20 ml. of 10% sodium hydroxide solrr- 

(4) H. H. Hodgson and F. W. Handley, J .  Soc. Chem. 
Id., 46,435T (1927). 
(5) P. H. Gore and 0. H. Wheeler, J .  Am. Chem. Soe., 

78, 2160 (1956). The infrared and ultraviolet apectrd data 
were determined by Jill W. Hdpern. 

. 

tion waa refluxed for 1 hr. A white mlid melting above 210' 
was removed by filtration and the filtrate acidified with 10% 
sulfuric acid. The precipitate, when placed on a preheated 
block, melted at 1%' dec. (lit.* m.p. lao). By tmatment 
with thionyl chloride and ammonia, the acid WBB converted 
into pmethylthiobermamide, melting at 186' (lit.' m.p. 
191'), which i inaoiuble in cold d u m  hydroxide aalution 
and which on dmixtam with pmethylthiobemb acid melta 
at 160-165'. 

pMefhylthiobenqhninc. To a ampemion of 11.4 g. (0.3 
mole) of lithium aluminum hydride in 500 ml. of dum- 
dried ether was added dropwiae a eolution of 22 g. (0.15 
mole) of prnethylthiobnitri le in 50 ml. of ether. The 
&ssk was cooled as neceseary during the addition and mb- 
q u e n t l y  stirred and re- overnight. The mixture waa 
decomposed by water followed by 16% eodium hydroxide 
and water.' After filtration of the did, the ether eolution 
~ 9 8  dried and filtered. After removal of the ether, the prod- 
uct was vacuum distilled, yielding 16 g. (72%) of p-methyl- 
thiobenzylamine, b.p. 144-1ND (6 mm.). For anal* the 
amine was converted into ita picrate, which after recryatal- 
bation from ethsncl, melted at 216218' with decornpcwition 

A d .  Calcd. for CdI,N=: C, 43.98; H, 3.69. Found: 
C, 44.12; H, 3.63. 
3-(-(pMefhyZthidtenayl)rhodmane. ThiR compound was pre- 

pared by the method deacribed previouely.1 From 16 g. 
(0.107 mole) of the amine, which was a d d d  from a syringe 
to prevent atmrption of carbon dioxide from the air, 5 g. 
(16.7%) of product melting at 11€F121.5° waa obtained. 
Ret-tion from ethanol-acetone gave 3 g. of 3-(p 
methyithiobemyl)rhodanine, melting at 120.5-122"- 

taking place above 210'. 
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Formation of a 1 r 1 Adduct from Allylbemme 
and Diethyl Methylenemalonate 

Rcceirnal AprJ IS, l S g l  

When diethyl methylenemalonate is heated at 
190" for two days in the presence of an excess of 
allylbenzene (4.5: 1 molar ratio) a 32% yield of the 
1 : 1 adduct 5,~carbethoxy-l-phenylpentene-1 is 
obtained. This is obviously another example of a 
reaction taking place between a dienophile and an 
unmnjugated olefinic bond.6-10 The formation of 
(1 1 A l f d  P. Sloan, research aasociste. 
(2) Mead Johnson and Co., Evansville, Ind. 
(3) Alfred P. Sloan, post doctorate, research associate. 
(4) Esso Research and Engineering Co., Lmden, N. J. 
(5) R. T. Arnold and John S. Showell, J.  Am. C h .  Soe. 

(6) R. Alden, F. Pascher, and A. Schmitz, Be. ,  76, 27 

(7) K. Alder and H. A. DoPemann, Ber., 85,556 (1952:. 

79, 419 (1957). 

(1943). 
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this adduct involves presumably a four-centered 
cyclic transition of this sort as has been shown in a 
previous publication from this Isborat~ry.~ 

V A L  

M V a  maU&nmdm&..ll A dution of 50 g. of diethyl 
ethoxymethylendonate (available from Eastman) in 100 
ml. of ethanol was hydrogenated (in a Parr apparatus) at 
room temperature and 25 psi. initid pre%sure, using 1.5 g. 
of 5% pausdiaed carbon as the catalyst. The uptake of 
hydrogen, sa indicated by the pressure pauge,ppae e ~ ~ e n W y  
over in approximately 0.5 hr. The reachon rmxture was then 
filtered and the ethanol was Wed. The residue was then 
heated in 811 oil bath and the product, diethyl methylene- 
mslonat8, dietilled at =', yield, 40 g. 

Retution of allgRmsctn with dietlrgl methyInumdonote. 
Diethyl methylenemdonate (0.11 mole) and allylbensene 
(0.49 mole) were heated together in a sealed ghw bomb tube 
for 2 days at 190". At the end of thia time the tube wae 
opened and the contente distilled. Eleven &nrme of a produd, 
b.p. 141" at 1 mm., ago 1.5117, WBB obtained (32% yield 
baaed on diethyl methylenemdonate). 

A d .  Calcd. for GTH&: C, 71.19; H, 7.56. Found: 
C, '7l.11; H, 7.85. 

The ultraviolet spectrum (major peak at WJI and minor 
peds at 285p and 293~) indicated that the double bond wag 
now conjugstmi with the bemene ring. 

& p t m Z m .  The 1: l  adduct (28 9.) w a ~  added to 150 
ml. of 4N potamium hydroxide in !iO% ethanol-water and 
the mixture was dmed overnight. After acidification, 
~straction with ether, and evaporation of the ether, 19.5 
g. of the free acid was isolated and recrystalWd from 
nitromethane, m-p. 143"-144'. 

C, 66.65; H, 6.03. 
ZZ&qmdiun of the free a&- The free scid (2.458 g.) 

waa hydmgemnted in ethanol over palladium on charcoal. 
Hydrogen (245 ml.) was used up at room temperature. 
The saturated malonic acid prepared in this way was re- 
c i p t d h e d  from nitromethane, m.p. 111°-112". 

A d .  Calcd. for C ~ H M O ~ :  C, 66.08; H, 6.81. Found: C,  
66.01; H, 7.01. 

The neutral equivalent of the hydrogenated malonic 
acid was found to be 120 (theoretical neutral equivalent, 
118). 
Reparation of the barbiturate of the 1 : l  adduct. The 

1 : 1 adduct (20 g.) was added dropwise with stirring to a 
solution of 6 g. of sodium methoxide and 9.2 g. of urea, and 
dried at 60" overnight in 30 mI. of abjolute methanol. 
The reaction mixture WIIB refluxed for 6 hr. After this period 
of time the excem niethanol was evaporated a t  reduced 
pressure and 67 ml. of ice water was added with vigorom 
stirring. Benzene waa added, whereupon an emuhion 
&e overnight. Three gram3 of a fine white powder that 
formed. After acidification, however, it. was possible to 
separate the benzene layer in the form of a viscous semi- 
solid slime. This was submitted to Soxhlet extraction with 

( 8 )  C. J. Albisetti, N. G. Fisher, M. J. Hogeed and 

(9) C. S. Rondeatvedt and A. H. Bdbey, J.  Or@. Ch., 

(10) R. T. Arnold and J. F. Dowda!l, J.  Am. Chcm. Sot., 

(11) This method of preparation was suggested by Prof. 

A d .  C d d  far GH,aO,: C, 66.65; H, 6.03. Found: 

R M. Joyee, J .  Am. Clam. Soc., 78,2637 (1956). 

19,548 (1954). 

70,2590 (1948). 

v. Boekeibeide. 

separated from the benzene extract were collected and an 
analytical sample WBB prepared by recrystallieatio~l from 
hot water, m.p. 1t?8°-190'. 

A d .  Cded. for G.H&NZ: C, 65.10; H, 5.46. Found: 
C, 64.89; H, 5.78. 
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Heterocyclic Polynitro Compounds 

Rewived April 13, 1Ml 

Aliphatic secondary amines containing gern- 
dinitro groups were prepared by the Mannich 
condensation of 2,2-djnitro-l-alkanols with am- 
monia, glycine, and hydrazine.% This work has now 
been extended to the Bynthesis of heterocyclic 
polynitm compounds. It was found that 2,2,4,4- 
tetranitro-l,5pentiol (I) condensed with am- 
monia to give 3,3,5,5tetranitropiperidine (11). 
The condensation of I with 2,2,%trifluorOethyl- 
amine, trimethylsilylme thylamine, 3-nit razabu tyl- 
amine, and 3,3,3-trinitropropylamine yielded the 
l-eubatituted 3,3,5,5-tetranitropiperidines. The pro- 
nounoed tendency for the formation of a six- 
membered ring takes precedence over the forma- 
tion of the aliphatic secondary amines.' Nitration 
of I1 gave 1,3,3,5,5pentanitropiperidme while 
the condensation of I1 with 2,2,2trinitroethanol 
yielded 1-(2',2',2'-trinitroethyl)3,3,5,5tetranitro- 
piperidine. 

The reaction of 2,2dinitrc~l,3-propanediol with 
polynitm aliphatic primary amines and fonnslde- 
hyde gave perhydropyrimidines.' Thus l,&bis- 
(3',3',3' - trinitropropyl) - 5,5 - dinitroperhydro- 
pyrimidine and 1,3-bis(3',3'dini trobutyl)-5,5di- 
nitroperhydropyrimidine were prepared from 3,3,3- 
trinitmpropylamine and 3,3dinitrobutylamine, re- 
spectively. 

The condensation of methylcnedinitramine and 
ethylenedinitramine with formaldehyde and 3.3- 
dinitrobutylaminc gave 1-(3',3'-dinitrobutyl)-3,5- 
clinitro-1,3,5-triazacycIohcxnne and 1 -(3',3'-dini- 
troh~it~l)3,6-diNtro-l ,3,~t~zacyclohep~ne, rc- 

(1) Present s d d m :  Stanford Research Institute, Menlo 
Park, Calif. 

(2) M. B. Frankel and I(. Klager, J. Am. Chem. Soc., 
79,2953 (1957). 

(3) A similar type of reaction was observed by H. Feuer, 
G. B. Bschman, and W. May, J. Am. Chem. Soc., 76, 5124 
(1954), who prepared N-carboxymethyl-3,3,5,5tetrtmitro- 
piperidine from the condensation of glycine with 2,Zdinitro- 
1,3-propanedioi and sodium salt of 2,2-dinitroethanol. 

(4) The formation of pyrimidines from the interactions 
of nitroparsffins with h e s  and formaldehyde has been 
reported by Senkus, J. Am. Chem. Soc., 68,1611 (1946'. 


