
mixturr. The ether was separated and presrrved. The solid 
was washed thoroughly with dilut,c hydrorhloric acid and 
then with water. It was dried and then shaken with ether 
for 40 min. Ttie ether was added to that froin the hydrolysis 
mixture. The solid uas  next washed twice with ligroin (60- 
90) and after drying weighed 14.6 g., m.p. 101-104". Two 
recrystallizations from ethanol gave 7.5 g. (14.6%) of iV- 
methyl( a-n-octadecylbenzyl)amiIie hydrochloridc, m.p. 115- 
117.5'. Yields from several additional runs varied greatly, 
the two largest being 55!",: (m.p. 118-118.5") and 48% 
(m. p. 1 1 8.5-1 19 ' ) . 

In the run described the ether phase on evaporation gave 

1i.G g. of octadecanc, which on recrystallization from 
ethanol melted at  25-'26'. The ligroin on partial evaporation 
and cooling gave 4.7 g. of hexatriacontane, n1.p. 73-76'. 

A'-Methyl( a-n-octadecylbenzy1)amine hydrochloride ( 10 
8.) wu9 converted to the free amine by refluxing with an 
excess of 1576 sodium hydroxide, extraction of the cold mix- 
tnre with ether, and subsequent evaporation of the ether; 
yield 7.3 g. This was dissolved in methanol, filtered, and the 
methanol removed under vacuum to give 6.8 g.: m.p. 34.5- 
35". 

IATRORE, PA. 
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Trimethylamine-benzimide has been prepared from benzoylhydrazinc. arid from l-benzoyl-2,2-dimethylhydrazine by 
reaction with methyl iodide in the presence of sodium ethoxide. Cnder similar conditions 1-isonicotinyl-2,2-dimethylhydra- 
zinc was convertcd to trimethylamine-isonicotinimide, rather than l-isonicotinyl-1,2,2-trimethylhydrazine, as previously 
reported. The reaction of benzoylhydrazine with n-propyl bromide, however, yielded only l-benzoy1-2,2-di-n-propylhy- 
drazine. Treatment of benzoylhydrazine with sodium in benzene, followrd by methyl iodide, produced a small quantity of 
1-benzoyl-1-methylhydrazine. A similar procedure converted l-benzoyl-2,2-dimethylhydrazine to trimethylamine-benzimide. 

I'revious investigations of the alkylation of 
acylhydrazines have revealed that alkylation of 
the salt of a monoacylhydraziiie in a nonpolar 
solvent such as ether or benzene takcs place on 
the acylated n i t r ~ g e n . ~  When alkylation is carried 
out in ethanol, the alkyl groups are introduced on 
the unacylated nitrogen. 3 8 ~ 0 , 4  Treatment of the 

R"X 
benaenc: ,- RC0NR"NHR' 

acylhydrazinc itself with :zlkylatiiig agents in 
neutral solvcnts effects alkylation of the unacylated 
nitrogen5, in accord with the electron-withdra~~iig 
properties of the acyl group. Although this pattern 
of behavior appears to  be fairly general, the acyl- 
hydrazines studied have gencrnlly honie a substit- 
uent on the unacylated nitrogen. It was thc pur- 
pose of thc work reported here to examine the 
alkylation of :L simple nionoacylhydrazirie (12CON- 
IINHZ). The methylation of berizoylhydrazine was 

( 1) Prrsc.nt address: Union Carbide Iiesrarch Institute, 
32 Depot Plaza, White Plains, N. Y. 

(2)  Rbstractcd from thc 1I.R. th&s mbmitted by hlin- 
( m a  C. Flores to the Graduate College of the State Univer- 
bitv of Iowa, August 1957. 

(3) (a)  P. C. Freer and P. L. Sherman, J .  Am. Chem. Soc., 
18, 574 (1896); (b) C. 13. Harries, Ber., 27, 697 (1894); ( e )  
W. Stiihmer and l3. A. Elbrachtrr, Arrh. Pharm., 285, 161 
(1052). 

(4) IC. von Auwers and G. n'cgcner, J .  praM. Chcm., ( 2 ) ,  

( 5 )  See for rxamgle: It .  I,. IIinman, J .  Ana. Chem. h., 
102, 243 (LD23). 

78, I645 (1956). 

selected since the likely products are all known. 
easily accessible compounds. 

From the reaction of an ethanolic solution of 
benzoylhydrazine, sodium ethoxide, and methyl 
iodide (mole ratio 1 :2:2.  respectively) an acidic 
product (I), containing ionic iodine. was isolated. 
Compound I mas converted to  the free base (11) 
by dissolving i t  in sodium hydroxide and extract- 
ing with chloroform. Analysis of the basic material 
and its hydriodide showed that three methyl 
groups had been introduced. Although the compo- 
sition of l-benzoyl-1,2,2-trimethylhydrazine agrees 
with the andytical data, from the high melting 
point6 of I1 (167-169') and the marked acidity of 
its hydriodide (decomposes bicarbonate) we in- 
ferred that the product of the reaction of benzoyl- 
hydrazine and methyl iodide in Ihe presence of two 
moles of sodium ethoxide is the hydriodide of tri- 
methylamine-berizimide (I), which is twiverted by 
base to trimethylamine benzimidc (11)'. Verifi- 

( 6 )  12 survey of the Iitrratiirc, has rtvealt'd that substitu- 
tion of an alkyl group for a hydrog(xu on the acylated nitro- 
gen of' an acylhydrazinc is gvnerally accompanied by a 
marked derrcasc in melting point. Thus, benzoylhydrazine 
melts a t  112", whereas 1-benzoyl-1-methylhydrazine is an 
oil. It would be expected that l-benzoy1-1,2,2-trimethyl- 
hydrazinc would melt below 106", the m.p. of 1-benzoyl- 
2,2--tlimethylhydrazine. 

(7) For an cxplariation of the nomenclature of compounds 
of this tyjw ser TI. H. Slsler, G. M. Omietanski, and 13. 
Iludnvr, Ukeni. Revs., 57, 1021 (1957). 



cation of this hypot,hesis was obtained by hydro- 
genolysis of the iiitrogeri-riitrogeri bond by Raney 
nickel in ethanol. From both the hydriodide and the 
free base benzamide was obtained. 111 addition 
trimethylamine was obtained from the cleavage of 
11. The best conditions found to date for the prep- 

aration of I1 from benzoylhydrazine require a 
reaction time of 10 hr., aiid a molar ratio of benzoyl 
hydrazine, sodium ethoxide, and methyl iodide of 
1 : 2: 4, respectively. The relative quantity of sodium 
ethoxide is particularly criticd. With a mole ratio 
of benzoylhydrazine, sodium ethoxide, and methyl 
iodide of 1 : 2 :  2 ,  respectively, the yield of I was 36% 
When the ratio was 1 :1:2, respectively, the yield 
of I was only 8%. Since the alkylation of benzoyl- 
hydrazine undoubtedly occurs in a stepwise fashion, 
the sodium ethoxide must be consumed in removing 
a proton after each step of the alkylation (Equation 
1). When only one mole of base is present per mole 

C&CONHKH2 ---f C6H,COSH&H2CH, I - 

3. n- 
I- C:~H~CONH~I(CH,) ,  f- GH,CONHNHCH~ + 

BH + I -  (1) J :B- 

ceca. 

of beiizoylhydraainr, the principal reaction prob- 
ably stops when l-herizoyl-2,2-dimethylhydr:~zin- 
ium iodide is formed. Converbion of a fimall quantity 
of the last compound to l-beneogl-2,2-dimethvl- 
hydrazine by reaction of the hydriodide with 
sodium ethoxide before the latter is exhausted would 
account for the formation of the small amount of 
trimethylamine-bcnzimide which was isolated. 

Renzoylhydraziric itself must also be capable of 
acting as the b:w i n  Equation 1, since 1-benzoyl- 
2,2-dimethylhydrazine was isolated in Syo yield 
from the alkylation of heriaoylhydraaine in neutral 
solution. Thirty-two percent of the starting material 
was recovered. Since the reaction time was twenty- 
four hours, and n large excess of methyl iodide was 
used, it, is unlikely that the recovered bcnzoyl- 
hydrazine simply did iiot undergo alkylatioii. 
More likely it was coiivwted to its snlt by proton- 
abstractioit from alkylated molewles, arid was 
thereby prcvcntrd from uiidergoing alkylation it- 
self. 

As would be expected, l-berizoyl-2,2-dimethyI- 
hydrazine was c*onverted by methyl iodide to 1- 
benzoyl-2,2,2-trimethylhydrazinium iodide by 
simply refluxing an alcoholic mixture of the two 
reagents. The use of 1 mole of sodium ethoxide per 
mole of l-beiizoy1-2,2-dimethylhydraainc~ and an 
excess of methyl iodide produced trirnethylamiiic- 
beiiziniide directly. 

Recently reported results of the alkylation of 
I-isonicotinyl-2,2-dirnethglhydrazirie conflict with 
the results reported here for the reaction of 1- 
benzoyl-2,2-dimethylhydrazine. It has been claimed" 
that the reaction of methyl iodide with 1-isonico- 
tinyl-2,2-dimethylhydrazine in the presence of 
sodium ethoxide yields I -isonicot,inyl-ll2,2-tri- 
methylhydraxine. Xo proof of structure was given. 

The fact that the melting point of the product 
(191.5-193.5°) is murh higher than that of tht. 
starting material (120-121 O ) g  rilises cmisiderable 
doubt about the position of the newly introdwed 
methyl groups6 The methylation of l-isonic8otinyl- 
2,2-dimethylhydrazine was therefore repeated av- 
(lording to the original directions, arid the compound 
of m.p. 191.5-193.5" was obtained. Ilydrogcnolysis 
of this material with liancy nickel yielded isonico- 
tinsmide and trimethylsmine, proving that  thr  
product of the methylation of l-iso1licotinyl-2.2- 
dimethylhydrazine is actually trirnethylarnille- 
isonicotinimide (IV), 

Othcr coiiipourids prepared by alkylation of 1- 
isoiiicotinyl - 2,2  - dimethylhydrazine with higher 
alkyl halides were assumed by the same authors 
to have the structures of 1-isonicotinyl-1.2,2- 
trinlkylhydraxines. From the present work, how- 
ever, it seems likely that some, if iiot all, of these 
compounds are of the amine-imide type. The water- 
solubility of the compound descbribed as I -isonico- 
tiriyl-1 -beiizy1-2,2-dii~iethyl~iydra~irie is more in 
accord with ail amine-imide structure. Viitil n 
conclusive proof of structure has becln carried out, 
the structures of this series of compouiids will re- 
main in doubt 

In exploring the scopc of the conversion of 
benzoylhydrazines to amine-imides, the reactioii 
of benzoylhydrazine arid n-propyl bromide was 
investigated. Even with :I mole ratio of 1: 2 :  6 
(acy1hgdr:Lziiie: base: alkyl halide) the only product 
ibolated was 1-t~erizoyl-2,2-di-n-propylhy~lra~iii~.'a 
KO rcactioii occwrcld wheii l-t)crizoyl-2,2-di-n-pro- 
pylhydrazine \viLs refluxed with ethanolio solutions 
of n-propyl bromide or mcthyl iodide. The forma- 
tion of triulliyl:iniiii~~-bcrixiniides or their hydro- 
halides under thc (widitions used in this study is 
therefore limited to the reactions of beiizoylhydru- 
zines bearing small alkyl groups in the dialkyl 
stage of 

(8) H. H. P'os aiid ,J. 1'. GiIuis, J .  Ory .  Chem., 21, 356 

( ! I )  I f .  Ef. Fox and J. T. G i h s ,  J. Or(/ .  Chsni., 20, GO 
( 1!),5G). 

(1955). 



The trialkylamine-benximides prepared in this 
investigation represent the first examples of amine- 
imides in which one nitrogen bears a simple acyl 
group. Previously reported examples have borne 
the tosyl group and various other substituents.7 

We turned our attention next to the reaction of 
methyl iodide with the sodium salt of benzoylhy- 
drazine in benzene. Using a mole ratio of benzoyl- 
hydrazine, sodium and methyl iodide of l : l : l ,  a 
large part of the sodium salt of benzoylhydrazine 
was recovered unreacted. The products consisted 
of a small quantity of 1-benzoyl-I-methylhydrazine 
and a larger amount of a neutral solid, which proved 
to be 1-benzoyl-2-beiizylidenehydrazine. l2 

From this result it  was expected that l-benzoyl- 
1,2,2-trimethylhydraxine mould be formed from 
l-benzoyl-2,2dimethylhydrazine. when the latter 
was refluxed with sodium and then treated with 

(10) I t  has been reported [D. Liberman, F. Grumbach, 
and N. Rist, Compt. rend., 237,338 (1953)] that the reaction 
of benzoylhydrazine and n-propyl bromide in the presence 
of sodium ethoxidc yields a product with one alkyl 
group on oxygen and one on the terminal nitrogen 

(CeH&=NNHPr). However, the infrared spectrum of the 
product shows the two characteristic bands of a secondary 
amide in the carbonyl region, where it is almost identical 
with the spectrum of l-benzoyl-2,2-dimethylhydrazine. 
It seems certain that both propyl groups are attached to 
the terminal nitrogen. Similar structures bearing alkyl 
groups on oxygen and nitrogen, proposed for the products 
of alkylations of isoriirotinylhydrazine, have been refuted 
by Fox and Gibas [ J .  Org. Che-m., 21, 349 (1950)], who also 
showed that both alkyl groups are attached to the terminal 
nitrogen. 

(11) Our expcrimcnts also suggcst that if two alkyl groups 
arc small, a larger, third one can be introduced. Thus, 1- 
bcnzoyI-2,2-dimethylhydrazine reacted with n-propyl bro- 
mide, yielding a product which had the characteristics of an 
amine-imide hydrobromide, i.e. it  contained ionic bromine, 
was sufficiently acidic to decompose bicarbonate, and vas  
converted to a bromine-free compound on treatment with 
haw. Neither the hydrobromide nor the supposrd free base 
could he purified sufficiently for analysis, however, and the 
study was terminated nithout a satisfactory structure proof. 

(12) l-Benzoyl-2-henzylidenchydrazi1ie map have been 
formed in a manner similar to the well knowm MacFaydcn- 
Stevens synthesis of aldehydes from 1-acyl-2-sulfonyl- 
hydrazmes; Le. during the reaction with sodium, part of the 
benzoylhydrazine was converted to l~enzaldehydc or an 
equivalent fragment, which thcn reacted with more benz- 
oylhydrazine to give the hydrazone. The last substance has 
been isolated on other occasions from reactions of benzoyl- 
hvdrazine under alkaline conditions: see for example, Th. 
Curtius, Ber., 33, 2560 (1900); Th. Curtius and R. Mels- 
harh, J .  prakt. Chem., [2], 81, 505 (1901). In this labor- 
atory I-benzoyl-2-bcnzylidcnehydrazine m-aa obtained in 
low yield from the attempted reduction of benzoylhydrazinc 
with lithium aluminum hydride. 

____ 

OPr 
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methyl iodide. However, trimethylamine-benziniidc 
was isolated in this case. 

The results obtained in this study support the 
general observation that alkylation of an acylhy- 
drazine in neutral solution takes place on the un- 
acylated nitrogen. In the presence of sodium ethoxide 
in ethanol alkylation of an acylhydrazine also takes 
place on the unacylated nitrogen. When the salt of 
the acylhydrazine is formed in an inert solvent and 
alkylated therein, alkylation mav take place on the 
nitrogen which bears the acyl group. Since salts 
are presumably formed under both of the last two 
sets of  condition^,'^^'^ the difference in the prod- 
ucts may be due to  incomplete conversion of the 
acylhydrazine to  its salt in ethanolic sodium 
ethoxide with the result that i t  is actually the un- 
reacted acylhydrazine which undergoes alkylation. 
Hydrolysis of salts of this type in ethanol has been 
reported,' 

EXPERIMENTAL'4 

Reaction of benzoylhydrazine and methyl todzde zn the 
presence of sodzum ethoxide. A solution of methyl iodide 
(56.8 g., 0.4 mole) in 25 ml. of absolute ethanol was added 
to a stirred solution of 4.6 g. (0.2 mole) of sodium and 13.6 
g. (0.1 mole) of benzoylhydrazine in 140 ml. of absolute 
ethanol (previously dried with sodium and diethyl phthal- 
ate). Initially, the solution was a deep yellow, hut after 10 
hr. of refluxing the color was pale yellow, and the pH was 
4-5. The stirred reaction mixture was then cooled until a 
white crystalline precipitate wa8 dcpouited. The filtered solid 
weighed 15.0 g. (49%) and melted a t  187-189' (dec.). Three 
crystallizations from absolute ethanol gave an analytical 
sample, m.p. 194-196" (dec.), which gave a yellow precipitate 
with aqueous silver nitrate, decomposed aqueous sodium 
bicarbonate, and had the composition of l-benzoyI-2,2,2- 
trimethylhydrazinium iodide. 

Anal .  Calcd. for CloH15N201: C, 39.21; H, 4.90; K, 9.01. 
Found: C, 39.13; H, 5.03; N, 9.08. 

Yrznieth ylamine-benziinide. The proccdure above was rc- 
peated, but in working up the reaction mixture the solvent 
wa8 distilled under reduced pressure. The residue from the 
distillation was made batlic with 6 N  sodium hydroside and 
extracted with chloroform. After the combined extracts had 
been dried over magncsium sulfate, the solvent was re- 
moved under reduced pressure and n-pentane was added 
to the residue. The white crystals which formed were col- 
lected on a filter. Recrystallization from a mixture of chloro- 
form and n-pentane provided an analytical sample, m.p. 
168-169 O .  

Anal. Calcd. for Cl&Il~NzO: C, 67.41; H, 7.86; S, 15.72. 
Found:C,67.15;~~,7.85;RT, 15.07. 

Trimethylaminr-benzirnidc was also obtained when a Sam- 
ple of 1-l~cnzoyl-2,2,2-trimethylhydrazinium iodide was 
treated with 6N sodium hydroxide and the solution then 
extracted with chloroform. Evaporation of the chloroform 
left the product as a crystalline residue. 

Hydrogenolysis of tri~~ethylamine-benzImide. A mixture of 
0.6 g. of trimethylamine-benzimide, 10 g. of Rancy nickel, 
and 50 ml. of absolute ethanol was refluxed with vigorous 
stirring for 3 hr.'6 The liberated gas was entrained with ni- 
trogen and passed through a solution of hydrochloric acid. 
The G n c y  nickcl was collected on a filter and the alcoholic 

(13) (a) Th. Curtius and G. Struvc, J .  pmk t .  Chem. 121, 
50,205 (1894); (h)  Th. Curtius and 0. Trachmann, J .  prakt. 
Chem., [4], 51, 165 (1895). 
(14) Melting point8 are uncorrected. 
(1.5) R. 1,. Hinman, J. Org .  Chun., 22, 148 (1957). 
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filtrate evaporated to dryness. After recrystallization from 
water the residue melted a t  126-127', and did not depress 
the m.p. of an authentic sample of benzamide. The yield 
was 0.21 g. (Slyo). The hydrochloric acid solution was also 
evaporated to dryness. The residue was recrystallized from a 
mixture of absolut,e ethanol and ether, and then melted a t  
276-278' (dec.). It did not depress the m.p. of an aut>hcntic 
sample of trimethylamine hydrochloride. 

Hydrogenolysis of l-benzoyt2,2,2-trinzethylhydrazinium io- 
dide. The procedure used for the hydrogenolysis of trimethyl- 
amine-benzimide was employed and an 88%1 yield of benz- 
amide was obtained. 

Reaction of benzoylhydrazine, sodium, and methyl iodide in 
benzene. A mixture of 13.6 g. (0.1 mole) of benzoylhydrazine, 
2.3 g. (0.1 mole) of sodium, arid 150 ml. of dry benzene was 
refluxed with vigorous stirring until the sodium had d isap  
peared (about 48 hr.). A creamy, watcr-soluble precipihte 
formed. After t.he mixt,ure had been cooled, 14.2 g. (0.1 
mole) of methyl iodide in 30 ml. of benzene was added and 
stirring was cont,inued for 15 min. more. The mixture was 
filtered and the filtrate was evaporated to dryness, giving 
approximately 0.5 g. of an oil (A) which was shown t o  be 1- 
benzoyl-1-methylhydrazinc ( S L ~  below). The filtered solid 
(B), which melted above 300', was partially soluble in 
water, giving a basic solut,ion. Neutralization of this solution 
with hydrochloric wid produced a eroumy, water-insoluble 
precipitate (C), which melted a t  204-206". Compound C 
was also obtained by recrystallization of B from an acetic 
acid-water mixture. The melting point of an authentic 
sample of the benzoylhydrazone of benzaldehyde (m.p. 
206016) when mixed with compound C showed no depression. 
The solid (B), isolated by filtration of the original reaction 
mixture, was therefore the sodium salt of l-benzoyl-2- 
benzylidenchydrazine. The ovcr-all yield of the hydrazone 
(C) was4.5g. (40(%). 

p-hTitrobenzaldehytIe (0.2 g.), was addcd to approximately 
0.2 g. of the oil (,4) obhined in the previous experiment in 
7 ml. of glacial acetic acid. The homogeneous mixture was 
heated to boiling and after cooling, crystallization was in- 
duced by addition of water. The crystals, which were eol- 
leeted on a filter, melted at 172-174'. A mixed melting point 
with an authentic sample of the l-benzoyl-l-methylhydra- 
zone of p-nitrobenzaldehyde (reported m.p. 172-173'l') 
showed no depression. 

The reaction of benzoylhydrazine and methyl iodide in neu- 
tral solution. A solution of benzoylhydrazine (6.8 g., 0.05 
mole) in 10 ml. of absolute ethanol and 71 g. (0.5 mole) of 
methyl iodide was refluxed for 24 hr. A t  the end of this 
period, the acidic solution (pH 1-2) was concentrthtcd under 
reduced pressure. The residue was a dark oil which partially 
crystallized on standing. The crystals were eollectcd by fil- 
tration, and the filtrate (A) was set aside. The crystals, 
m.p. 185-187', were water-soluble and the water solution 
gave a positive test for iodide with silver nitrate. This com- 
pound, which was apparently l-be.nzoyl-2,2-dimethJ.lhydra- 
zininm iodide, was treated with 6N sodium hydroxide and 
the solution was extracted with chloroform; upon evapor- 
ation of the solvent a white crystalline product was ob- 
tained, m.p. 99-103', which did not depress the melting 
point of an authentic sample of l-lwnzoyl-2,2-dimethyl- 
hydrazine. The yield was 0.65 g. (8oju). The hydrochloride 
of the product was prepared and it did not depress the 
melting point of an authentic sample of l-l)enzoyl-2,2-di- 
met hylhydrazinium chloride (see below). From the residual 
dark oil (filtrate A )  benzoylhydrazine (2.2 g., 32y0) was 
recovered by neutralization wit,h 6 N  sodium hydroxide and 
extraction with chloroform. 

When the above procedure was repeated without the 
addition of absolute ethanol, the yittld of l-benzoyl-2,2-di- 
methylhydrazine was 0.6 g. (7%,). 

(16) A. Michaelis and E. Hadanck, Re?., 41,3288 (1908). 
(17) R. 1,. Hinman and D. Fulton, J .  Am. Chem. Soc., 

_..______ 

80,1895 (1958). 

1-Benzoyl-2,2dimethylhydrazinivm chloride. Hydrogen 
chloride was buhbled through a solution of 0.5 g. of l-benz- 
oyl-2,2-dimeth~lhyd~azille in 23 ml. of chloroform for 30 
min. After evaporation of the solvent on a steam bath, the 
solid residue wa8 rcwystallized from a mixture of chloroform 
and n-hexme to provide an analytioal sample, m.p. 187-188' 
(dcc.). 

Anal. Calcd. for CJII3N20C1: C, 53.80; FI, 6.48; N, 13.96. 
Found: C, 53.36; H, 6.36; N, 14.53. 

Reaction of l-benzoy1-2,l-dimethylhydrasine and methyl 
iodide in the presence of sodium ethoxide. Mcthyl iodide (9 
g., 0.063 mole) in 10 ml. of absolute ethanol was added to a 
solution of 0.6 g. (0.025 mole) of sodium in 60 ml. of absolute 
ethanol and 4.1 g. (0.025 mole) of l-benzoyl-2,2-dimet~hyl- 
hydrazine.& The mixture was refluxed for 10 hr., a t  the end 
of which the pH of the solution was 4-5. The solvent was 
distilled under reduced pressure and the residue was treated 
as in the procedure described above for the isolation of tri- 
methylamine-benzimide. The yield was 2.1 g. (4870) of tri- 
methylamine-twnzimide, m.p. 167-109'. 

Reaction of l-benzoy1-2,2-d~meth~jlhydrazine, sodium, and 
methyl iodide, in benzene. ( A )  In a i:l:1 mole proportion. 
A mixture of 4.1 g. (0,025 molo) of l-bcnzoyl-2,2-dimethyl- 
hydrazine, 0.6 g. (0.025 mole) of sodium, and 50 ml. of dry 
benzene, was refluxed for 6 hr. Ihr ing this period a p ro  
cipitat,e separated. After the solution had been cooled, 3.5 
g. (0.025 molc) of methyl iodide in 10 ml. of benzene was 
added and the reaction mixture was refluxed for 1 hr. more. 
The solvent was distilled undcr reduced pressure and the 
residue was dissolvcd in chloroform and washed with water. 
The chloroform solution was dried over magnesium sulfate 
and the solution evaporated to dryness. The residual oil 
crystallized on standing giving a fcw crystals of trimethyl- 
amine-benzimide, m.p. 162-164' (167-169' after recrystal- 
lization from a mixture of chloroform and n-hexane). 

( B )  With a 1:1:2 mole proportion and 10-hr. rejux period. 
The reaction was carried out using procedure A but 7.1 g. 
(0.05 mole) of methyl iodide was used and the rcaction was 
refluxed for 10 hr. instead of 1 hr. after the addition of this 
reagent. The yield was 2.1 g. (48%]) of trimethylamirle- 
henzimide, m.p. 167-169". 

Trimeth ylamine-isonicotinimide. Methyl iodide (3.6 g,. 
0.025 mole) was added to a solution of 0.6 g. (0.025 mole) 
of sodium and 4.1 g. (0.025 mole) of l-i~onicotiny1-2~2-di- 
methylhydra.zine9 in 50 ml. of absolute ethanol. The mixture 
was refluxed for 5 hr. (pR 7-8), a t  the end of which the 
ethanol was removed and the residue was treated with an 
excess of ammonium hydroxide which was also removed 
under reduced pressure. The residue was extracted with 
chloroform and the chloroform solution was dried over 
magnesium sulfate and then dist,illed partially under re- 
duced preseiire; cryst,allization was induced by addit>ion of 
isopentane. The whit.e crystals melted a t  191-193" (re- 
ported* m.p. 191.5-193.5') and weighed 1.8 g. (40%). 

Hydrogenolysis of trimethylanline-isonicotinin~~d~. A mix- 
ture of 1 g. of thc product, of the previous reaction, 15 g. of 
Raney nickel, arid 60 ml. of 95yc ethanol was refluxed with 
vigorous stirring for 3 hr. The liberated gas was entrained 
with nitrogen and passed through a Polution of hydrochloric 
acid. The Ranev nickcl was collected on a filter and t,he fil- 
trate evaporated tn dryness; the residrie was recrystallized 
from a mixture of chloroform and n-pentane, yielding white 
crystals which mclted a t  155-156" (reported18 m.p. of iso- 
nicot)inamide 155.5-156'). 

The hydrochloric acid solution was evaporated to dryness 
and the residue, after recrystallization from a mixture of 
absolute ethanol and ether, melted at, 272-274" (dec.). The 
melting point of a mixture with an authentic sample of tri- 
methylamine hydrochloride showed no depression. 

(18) I. Heilbron and H.  H. Bunbury, Dictionarfj of Or- 
ganic Compounds, 1'01. 3, Eyre and Spottisworde, London 
1953, p. 97. 



664 SMITH, TRIMNELL, AND GRISIUINGEH VOL. 21 

l-Benzoijl-~,b-rli-n-propIll-hlldraz.ine. Prepared by the 
method of Lihermctn, Grumbach, arid Ristln (mole &io of 
benzoylhydrazine: sodium ethoxide: ?+propyl bromide = 
1:2:2,  reaotiori time, 10 hr.), the yield M Y  30c7i. When the 
mole ratio was increased to 1 : 2: 6, and the reaction time to 
18 hr., the yield was 70%. M p .  arid reported'o n1.p. 100- 
101". The infrared spectrum of a sample in a potassium 
bromide pellet showed two strong bards at 1535 cm.-' and 
1653 crn.-', characteristic of a secondary amido.I9 A strong 
hand chttracteristic of bonded N---TI appeared a t  3210 cm. -1 

I -I3enaoyl-2,2-dimethylhydraxinc has similar bands a t  
1555, 1653, and 3250 crn.-l 

l-nenzoyl-2,2-di-n-pro~ylhydrazine was recovered un- 
changed from 20 hr. of refluxing with a large excess of either 
n-propyl bromide or methyl iodide in ethanolic solution. 

IOWA CITY, IOWA 

(19) L. ,J. Bellamy, The Infrared Spectra of Cmnplez Mole- 
cules, John Wiley, Xew York, 1954, p. 17.5. See also; R. 11. 
Hinman, I .  Ani.  Chert&. Soc., 78, 1645 (1956). 
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Ultraviolet Spectra of N-Sulfinyl Amines. 
Influence of Structure and Solvent' 

KALTER T. SI\IITH, JR., DONALD TRIMNELI,, AN) I,OWE:I,T, 1). GRINXIXGER 

Receioed zVovemher 7, 1958 

The ultraviolet spectra of some N-sulfinylanilines have been detrrminetl in ether and in several alcohols. Thc effect of 
srlbstituerits on the spectra and on thr rcaction of N-siilfin,ylanilinrs with alcohol is discussed. 

The ultraviolet absorption spectra of some ali- 
phatic mid aromatic N-sulfinyl amines in hexane 
arid cyc1ohex:me have been reported by Mangirii 
and IJeandri.2 

The work reported here is concerned with the 
spectra of some of these compounds in ether and in 
alcohols. I n  the cases where we have measured the 
spectra. of compounds reported by Mangini and 
Lcandri we find that therr is little difference, if any, 
between thc spectrii in ethrr and in cyclohexane. 
Our work i n  ethcr has been primarily concerned 
with studying steric effects of ring substituents 
in N-sulfinylaniline. Such work, togethcr with the 
spectra. in alcohol, is of value in interpreting thc 
structure of the NSO group. 

Thc aliphatic N-sulfinyl amine9 characteristically 
absorb at about 230-240 mp. The aromatic deriva- 
tives have a first primary band3 a t  about 314- 
330 mp, and in addition have a second primary band 
a t  about 230-240 mp. The cxact position of the 
first primary band is influenced t,o a small extent 
by the nature and position of u single suhst)ituent 
on the aromatic ring. 

We interpret the second primary band (at 280- 
240 mp) as bring due to tJhe ordinary isolated KSO 
grouping. The first primciry band (at 314-380 mp) 
is apparcntly due to the overall conjugatrd system 
consisting of the KSO group and the aromatic 
ring. 

( 1 )  This research was supported by the United States Air 
Force through thc Air Force Office of Scientific Research of 
the Air Ilcsrnrch and Development Command, under con- 
tract No. A F  49(638)-49. Reproduction in whole or in part is 
permitted for any purpose of the United States government. 

( 2 )  A. Mangirii and G. Ileandri, Spectrochzm. Acta, 8, 
283 (1956). Also paper presented at  XVTth International 
Congress of Pure and Applic,d Chemistry, Paris, July 1957. 

(3) L. Doub and J. M. Vandenbelt, J. Am. Chem. Soc., 
69, 2718 (1947). 

To obtain evidence that the band at, 313-330 
m p  is due to the corijugatioii of the KSO group with 
the aromatic ring we have prepared 2,4-dimethyl- 
N-sulfinylaniline and 2,B-dimethyl-N-sulfinylani- 
line and have compared the spectra of these two 
compounds. 
In order for the XSO group to  be conjugated with 

the aromat,ic ring the sulfur and nitrogen must be 
coplanar with the ring. ,Molecular models show that 
there will be considerable interference between the 
S S O  group of N-sulfinylaniline and methyl groups 
in the ortho position. A comparison of the spectra 
of 2,4-dimethyl-N-sulfinylaniliiie shows that the 
interference caused by two ortho methyls has a 
pronounced effect on the spectra. 2,4-dimethyl- 
N-sulfinylaniline has :I log F of 4.05 a t  337 mp, 
In the 2,G-isomer the first primary hand at 337 
mp has shifted to shorter wave lengths and has 
decreased in intensity to  such an extent (log e 
3.27) that it is apparent only as a shoulder at 285 
mp of the second primary band. This result is in 
agreement with the idea outlined above that the 
first primary hand is due to the over-all system 
consisting of the aromatic ring and the KSO group. 

A secondary band which is either absent or is 
fused with the first primary band in 2,4-dimethyl- 
.V-sulfinylaniline is accentuated by the two ortho 
methyl groups and appears at 367 mp, log e 3.24. 

The shift of the first primary band to  longer 
wave lengths in 2-methyl-, 4-methyl-, and 2,4- 
dimethyl-N-sulfinylanilinrs appears to be related 
to the methyl substituents. Thus imsubstituted 
A'-sulfinylnniline has a maximum a t  314 mp. 
The introduction of a methyl group in the 4- 
position shifts the maximum 14 mp to 328 mp. 
A4 %methyl substituent shifts the maximum 8 mp 
to 322 mp. In  2,4-dimcthyl-N-sulfinylaniline the 
shift is 23 mp. This is approximately equal to the 


