
I hr. at room temperature and then for 15 min. at 40’. The 
mixtrirc was nearly clear at this time. A slight vacuum was 
applied to remove hydrogon chloride and the rcsuking solu- 
tion of the imino chloride was coolod to 15”. A solution of 
hydrazoic acid (330 ml.; 5.5% or 0.424 mole) was added 
dropwise from a furincl replacing the dry port. A slight 
vacuum was maintained on thc systom to prevent, escape of 
hydrazoic acid to the hood and room. The mixture was 
stirred at 25” for 2 hr. and under reflux (no vacuum) for 3 
hr. The benzene was removed by distillation (under reduced 
pressuro) rrnd the residue treated with 100 ml. of water and 
sufficicnt sodium hydroxide to make alkaline (pH 8.5). 
The resulting solid WBS filtored tiy srrctiori nnd wauheti with 

water. Therc was obtained 27.!) g. of (wide product, m.p. 
113.6-1 18.6’; on three recrystallizations from bcnzcno the 
mclting point was st,ill not sharp. It was suspected that t,Iiore 
was unrmcted amide present (in t h w :  compounds mixed 
melting points rarely show depression) , and thc t,otal crud(: 
material was boiled under roflux in 400 ml. of 10%) sulfuric: 
acid. This gave a product free of amid(:, m.p. 118.8-120.3”, 
from benzcnc. 

In  thc preparations of tho othcr ncw totrnzolos similar 
purifications wcrc followed. The data for thcw cornpourids 
are in Table 11. 

W. LAFAYEWE, IND.  

[CONTRIBUTION FROJI TIIE CIIEMISTRY IIABORATOBY, ST. VINCENT COLLEGE] 

Sterically Hindered Reactions of Grignard Reagents with Schiff Bases 
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N-Bcnzylidcric-trrl-~)iitylaminc added methyllithium and allylmagricsium bromide, but not methylniagricsium iodide. 
Tithium aluminum hydride smoothly reduced N-t)enzylidene-tert-butylarnine to N-tert-butylbc~izylamirlc. With allylmag- 
ncsium bromidc, .V-benzylidene-n-octadccylaminc formed N-n-octadecyl(cu-allylb~~nzyl)aminc. N-Benzylidcnemethylaminc 
reacted with tert-biitylrnaancsi~rm chloride to givc N-methyl( a-tert-buty1benzyl)amine and with n-octadecylmagnesium io- 
dide to  give N-methyl( a-octadecylbenzy1)amine. 

Campbell et al.’ treated a iiuniber of N-benzyli- 
denealkylamiiies with various alkylmagnesium hal- 
ides to  synthesize N-alkyl(a-alkylbcnzy1)amiries: 
C6Hs-CH:N-lL’ + lLMgX + CoHs-CH(R)-IiHIt’ 

They found t h t ,  when equimolar amounts of 
Grignard reagent and aldimines were used, satis- 
factory yields (60-75%) were obtained only with 
the most reactive Grignard reagents and the 
simplest Schiff bases. Thus with N-benzylidene- 
methylamine ethylmagnesium bromide gave a 
75% yield of N-methyl(a-ethylbenzyl)amiiie, 
but with N-beiizylidencethylamine only a 39y0 
yield of N-ethyl (a-cthy1benzyl)amine was ob- 
taincd. 

The present ivork w w  undertalwi to obtain 
some knowledge of: ( I )  the effect of bulky alkyl 
groups in the Schiff base 011 the reactivity of the 
C:N; and (2) the steric requirements of the alkyl 
Grignard re:igciit. N-Rciizylidcric-tert-butyluminc 
was selected as a bulky N-alkyl Schiff base, arid 
tert-l~utylmag~ie~iuin chloridc as a Grignard of 
high steric requirement. 

N-13eiizylideiic-tert-butylainiiie W;LY prepared by 
Hurwitz2 in a 63% yield. However, he recorded no 
phyPi(::d const:~nts. Methylmi~giicsium iodide would 
iiot add to this Schiff base even under forcing coii- 
ditioiis. This indicates that the steric requiremeiits 
of the N-tert-butyl group are appreciable. On the 
other hand methyllithium did add to give tert- 
butyl(a-methylbenzy1)amiiic. Organolithium com- 

( 1 )  K. N. Campbcll, C. H. Hclbing, RI. 1’. Florkowski, 
arid 13. K. Campbell, J .  A m .  Chem. Soc., 70, 8868 (1048). 

(2 )  M. I). Iiurwita, U. 8. I’tttcrit 2,582,128, ( J~ I I .  8, 
1952); Chem .Ibstr., 46, 8140 (I!XX). 

pounds are kiiowri to be much more reactive thaii 
the corresponding Grignard reagents. 

The failure of methylmagnesium iodide to react 
with N-henzylideue-tert-butylamiiie prompted nil 

attempt to  add allylmagnesium bromide. Gilmaii 
and Eisch4 found that this latter Grignard reagent 
added in a 1 ,Bmanner to aromatic ketimiries having 
high steric requirements. In  line with Gilman’s 
observation we found that allylmagnesium bromide 
gave good yields of N-tert-butyl( a-allylbenzyl)- 
amine. The reactivity of this Grignard reagent ab 
compared to that of methylmagncGurn iodide 
seems to confirm Gilman’s view that the mech- 
ariiem of this I ,Z:iddition to the :izomethine 
linkage proceedh by a nucleophilic attack of tho 
allyl ariioii or1 the positively polarized carbon atom 
adjacent to the nitrogen in  the Schiff base. The 
reactivity of allylmagnesium bromide was also 
shown by its addition to  the high molecular weight 
N-benzylidene-n-octadecy1:imiiic to form N-octa- 
decyl( a-allyl1~crizyl)amiiie. 

N-Beuzylideiicmcthylurniric was used to  test the 
r e d i v i t y  of tert-butylmugnesium chloridc. Iluring 
the progress of this work Thies and Schocneii- 
bergcr5 carried out the same reaction but w m ’  
unable to  isolate m y  produvt from :Ldditioii. They 
obtained only starting material mid the dimer of the 
Schiff base, N,N’-diniethyl-l,2-diphciiylethylcne- 
diamine. In this work the 1’2-addition product, 

12(i5 (1933). 
(4 )  H. Gilman arid J. 15isch. J .  Am. Chem. Soc.. 79. 2150 , ,  , ,  

(1‘387). 

408 ( 1 :Mi). 
( 5 )  1-1. Thios arid 11. Schociiciibcrger, Arch. I’harrn., 289, 
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TABLE I 
I~;-ALKYL( a-ALKYLRENZYL)A~lCIINES, (G,H,-CH(R)-XHR') 

Amine Hvdrochloride -__I--- -__ 
B. P., Yield, % N  AT. P., % x- 

R- 1t'- "C./mm. Hg o/o n y  d:5 Calcd. Found "C. Calcd. Found 

CHI t-CIHg 93/14 26 1 4896 0 884 7 91 7 96 240 6 55 6 59 
11 t-CaRs 109-110/25 63 I 4942 0 899 8 58 8 57 245-247' 7 00 7 00 
C3H6 t-CaH, 87-88/3 45 1 4954 0 888 6 89 6 94 186-187 5 85 5 87 
CjHs n-CiaH37 27-2gb 48 3 51 3 53' 124-126 5 3 22 3 20 
I-GHg CH, 92-92 5/10 22 1 5014 0 905 7 90 8 01 314-315 6 56 G 51 
TL-CmfI87 CHI 34 5350  11 3 75 3 78 118 5-119 3 42 3 40 

melting point of 228'. ' Melting point. ' Material analyzed melted at 22-26'. 
' Recrystallized from 1-3 n-butyl alcohol-ethyl acetate. A. Einhorn and H. l'feiffer [Ann., 310, 225 (1900)l report 8 

N-methyl(a-tert-butylberizy1)amine ivns isolated 
in a 22% yield. 

The facile tcndericy of N-benzylidenemethyl- 
amine to undergo addition wiis also demonstrated 
by the additon of n-octadecylmagncsium iodide 
to give N-methyl(a-n-octndccylbeiizyl)nmine in 
fair to  good yields. 

Gilman, Kirby, and ICinney6 reported :L case 
of 1,4-sddition of phenylmagnesium bromidc to 
N-diphen3rlmethylerieaiiiline under conditions in- 
volving high temperature and a long period of 
heating. To show that substitution did not occur 
in the ortho position of the benzene riiig of our 
Schiff bixses, we oxidized the addition products 
from: (1) tert-butylmagncsium chloride and AT- 
l~enzylidencmethyl,zmiri e ; (2) met hylli t hi urn a1 id 
X-benzylidene-twt-butylamine; and (3) allylmag- 
nesium bromide and N-bcnzylidene-tert-butyl- 
amine. In all cases benzoic acid was obtained show- 
ing that there was only one substituent on the 
benzene ring. 

In  connectioii with this work a new Schiff base, 
N-benzylidene-n-octadecylainine, and five iicw 
secondary nniiries (Table I) have been char- 
acterized. 

ESPILRIJfENTAL7 

iv-Rrnz~/2zdene-tert-bulylaminr. To 30.0 g. of redistilled 
tertbutylamine (Eastman Grade) was added 44.5 g. of 
freshly distilled benzaldehyde a t  2-3". Stirring was continued 
for 30 Inin., and the reaction was allowed to stand 2 days 
over a few grams of sodium hydroxide. The aqueous layer 
which formed was removed and extracted with ether. The 
et her extract was added to the water-insoluble material and 
dricd over potassium hydroxide. After removal of the ether, 
the product was disti l ld to  give 60.0 g. (90(2): b.p. 92'/8 
mm., n"," 1.5179, d2' 0.904. 

Thc prowdure described by Freeman* was used to detrr- 
mine quantitativrly the Sc~hiff base as henzaltiehyde 2,4- 
dinitrophenylhydrazonc. Milliequivalents used: 1.074, 0.941. 
Found: 1.060,0.940. 

Methylmagnesium iodide and benzylidene-tPrt-biLt~lamine. 
To the Grignard reagent prepared from 24.0 g. of magnesium 

(6) H. Gilman, J. E. Kirby, and C. R. Kinney, ,I. Am. 
Chem. Soc., 51,2252 (1929). 

( 7 )  The boiling points and melting points reported in 
this work are uncorrected. Those rcportcd in Table I werc 
taken with 76 mm. immersion thermompters. 

(8) S. K. Freeman, Anal. Chem., 2 5 ,  1750 (1953). 

and 125 g. of methyl iodide was added dropwise 43.0 g. of 
benzylidene-tertbutylamine (b.p. 110-112"/29 mm.) dis- 
solved in an equal volume of ether, over a period of 20 min. 
The mixture was refluxed for 2 hr. It was hydrolyzed with 
ice. On acidification with concent,rated hydrochloric acid 
a yello* solid formed, which was filtered off and added to a 
solution of 10 g. of concentrated hydrochloric: acid in 100 
ml. of mater. The two liquid layers which formed overnight 
wcre separated. The organic layer yielded 9.7 g. of benzalde- 
hyde: h.p. 60°/10 mm., n',,'.' 1.6461; oxidation product, 
m.p. 122-123'. Thc water layer was evaporated. It yielded 
a solid which after washing with ether weighed 18.6 g. 
Part  of the solid wm redissolved in water, filtered, and the 
filtrate made basic with sodium hydroxide and extracted 
with ether. On treatment with hydrogen chloride gas, the 
dried ether solution precipitated a white solid. The solid was 
filtered ~ n d  treated with concentrated sodium hydroxide 
in contact with ligroin. Phenyl isothiocyanate was added to 
the dried ligroin solution. The precipitate which formed 
melted a t  122-123'. Mixture m.p. with I-phenyl-3-terG 
butylthiourea preparcd in ligroin from fcrtbut,ylaminc and 
phenyl isothiocyanat>e, 122-1 24'. 

The filtrate from the original Grignard mixture, consisting 
of an  ether and a water phase, was next, workcd up. The 
ethcr was separated, dricd over anhydrous magnesium SUI- 
fate, and then distilled yielding 6 g. of henzaldehycte, b.p. 
83-85"/30 mm. It was identified as ita air oxidation product, 
henxoic acid, m.p. 1 18-119°, and its 2,4-dinitrophenyl- 
hydrazone, m.p. 239-240'. 

The wat,er phase from the Grignard was made strongly 
basic with ammonium hydroxide and some ammonium 
chloride added to dissolve magnesium hydroxide. Extraction 
wit,h ether mid subsequent distillation gave 2.1 g. of un- 
rcacted N-benzylidene-kit-butylamine, detmmined as benz- 
aldehyde - 2,4 - dinitrophenylhydrazone.* hlilliequivalents 
used: 0.980. Found: 1.00 

In  another run when tho Grignnrd reartion was forced in 
dry toluene a t  100" for 2 hr. the same yellow solid was ob- 
tained. KO addition product was isolated. 

Lithium aluminu,m hydride and ~-~~i~z?l l ir lene- tert -but?/ l -  
amine. The reaction was carried out, imordiiig to  the pro- 
c:edure of Nystrom and Urown.9 Lithium aluminum hydride 
(9.5 g., 0.25 mole) wvns dissolved in 400 ml. of ot,hey. Forty 
grams (0.25 mole) of A'-l~enzyliderie-tert-butylaminc was 
added dropwise in 35 min. The mixturc was refluxed 4.5 hr. 
and then allowed to stand for 2 fir. It was hydrolyzed in 
the usual manner. The ether layer was separated and dried 
over anhydrous magnesium sulfate. After removal of the 
ether, the product distilled t,o give 32.5 g. (805h): b.p. 109- 
109.5'/23 mm., nyf 1.4956. This contained about 575 un- 
reacted Schiff base which mas removed by refluxing 0.5 hr. 
with dilute hydrochloric acid, washing with ether, making 
basic with sodium hydroxide, and extracting the amine with 

(9) I<. F. Nystrom and K. G. Brown, J .  Am. Chem. Soc., 
70,3738 (1948). 
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ether. After drying, distillation gave 25.6 g. of pure amine, nz 1.4942. 
Methyllithium and r~--benzylidcne-tert-but!/lamine. An ether 

solution of 0.43 mole of methyllithium prepared by the pro- 
cedure of Tcgner'o was added dropwise under nitrogen wit.h 
stirring to 28.4 g. (0.177 mole) of freshly distilled bcnzyli- 
dene-tcrtbutylamine dissolved in 75 ml. of ether. The reac- 
tion mixtiire was rofiuxed for 10.5 hr., and then poured into 
250 g. of ice. The organic layer was extracted with et8her, 
dried over anhydrous magnesium sulfate, and distilled to  
give: 23 g., b.p. 88-0O0/ll mm., n v  1.4950. Aft,er removing 
unreactcd Schiff lxtsc by  acid hydrolysis, as described in the 
reduction with lithiun~ aluminum hydride, distillation gave 
8.0 g., n g  1.48%. 

The hydrochloritlc was prepared by passing dry hytlropcn 
chloride into an ether solution of the amine. It was rcrrystal- 
lixed from an equal mixturc of ligroin (b.p. 90-100") and 
butyl alcohol, m.p. 240". Oxidation of the amine with so- 
dium dichromate and sulfurir acid gavc a poor yield of ben- 
zoic acid, m.p. antl mixture m.p. 123-124'. 

~ l l l y l 7 r i n ~ r i ~ s ~ i i r r ~  Oronzide and N-benz?/lic~ene-fert-butylam,i?L~. 
Fifty-three grams (0.380 mole) of A;-benzylideric-tert-t)rityl- 
amine dissolved in an cqiial volume of ether was added drop- 
wise to 0.385 mole of allylmagnesium bromide prepared as 
described by Mikulasova, Hrivik, and Simek.11 The rcac- 
tion mixture was reflnxcd for 2 hr. and thcn allomed to stand 
sealed for 19 hr. It wts hydrolyzed with ice and thcn acidi- 
fied with hydrochloric acid. A whitc solid formed whirh was 
filtered off 2 days later and dried. After washing with ether, 
52.5 g. wvtts obtained, m.p. 182-183". Iiccryst,allizat,ion from 
equal volumcs of ligroiii (90-1 20) and butyl alcohol gave 
44.0 g. (5670):  m.p. 18C~187". Further rccrystallizat,ion did 
not change the melting point. 

T o  obtain the f'rcc-, amino 44 g. of the N-tert-butyl(cu-allyl- 
benzy1)amirie was added to 200 ml. of a 0 %  solution of 
sodium hydroxide and allowed to  stand overnight. The or- 
ganic Iayw w a y  taken up with ether, dried over anhydrons 
magnesium sulfate, and distilled, yielding 30 g. of a rolorlcss 
liquid: b.p. 87-88"/3 mni. The product gave no precipitate 
when tested with a 21V hydrochloric acid solution of 2 , 4  
tlinitrophon3ilhydra~inc. 

One gram of !,tic distillate was oxidized with alkiilinc 
permanganat~c12 and yielded 011 1 g. benzoic arid, m.p. 121.5- 
122.5O. 

N-i3enzyl idene-n-octa(~e~?/ l~~z ine. T o  a filtered solution of 
23.4 g. of n-oct~dt:c:ylainiiir:'3 in 200 ml. of methanol was 
added slowly, at W0, 20.0 g. of bcnzaldehyde which had 
been previously washcd with sodium carbonate solution. 
The mixture was perrnit.ted to cool slowly to room t.emper- 
ature antl then kttpt at 5" for 4 hr. The solid which sepa- 
rated was filttwd and washed with a little cold methanol, 
yield 27.5 g., m.p. 35.5-37'. Iiecrystalli&atioii from 500 ml. 
of methanol gavc 23.5 g. of ~~-henzyliderie-n-octa~lecylamine, 
m.p. 36-37'. 

Anal. Calcd. for C~SH&: N, 3.91 %. Fonnd: N, 3.95%. 
Allyln~,agncsium bromide and N-benzylidene-n-octndecyl- 

anzine. Allylmagnesium bromide was prepared as indicated 
for the preparation of ~~-tert-butyl(cu-allylbenzyl)amine, 
36.3 g. of allyl bromide being used. To this was added, in 
45 min., 21 g. of Y-benzylidene-n-octadecylaminc dissolved 
in 100 ml. of ether. The reaction mixture was refluxed 2 hr. 
and then alloned to stand overnight. The solid obtained by 
acid hydrolysis WBR filtered, dried, washed thoroughly with 
ether, anti after two recryst,allizations from a mixture of 
equal volumes of ligroin (90-121)) and butyl alcohol weighed 
19 g. (7476): m.p. 117-120'. 

(10) C. Tcgner, Acta Chen-2. Srnnd., 6 ,  782 (1952). 
(11) D. Mikulasova, A. Hrivik, and I. Simek, Chem. 

(12) B. L. Emling, J. E. Beatty, and J. R. Stevens, J .  

( 1 3 )  Armcrn 18D, supplied through the courtesy of 

zvesti, 10, 622 (10.56); Chem. Ahstr., 51, 8002 11957). 

Am. ChenL. SOC., 71, '703 (1940). 

Armour and Co. 

Conversion, in the usual manner, of the hydrochloride to  
the free amine gave a reddish liquid, which was crystallized 
by dissolving in methanol, and prolonged cooling. The fil- 
tered crystals, after drying in a vacuum desiccator, melted 
a t  22-26". Another recrystallization raised the mclting 
point to 27-29', yield 11.4 g. Dry hydrogen chloride was 
passed into an ether solution of the recrystallizcd amine to  
reconvert i t  to M-n-octadecyl( cu-allylbenyl)amine hydrochlo- 
ride, m.p. 124126.5" after one recrystallization. 

tert-Butylma~esiunL chloride and N-benzylideneniethyl- 
amine. tcit-Biitylmagnesiiim chloride was prepared by a 
standard procedurc.14 Two moles (185 g.)  of tert-butyl chlo- 
ride wm used. Addition of the initial batch of halide should 
be made cautiously. To the brt-butylmagnesium chloride, 
60.0 g. (0.50 mole) of h'-benzylideiieinethylamine (b.p. 
64-64.5'/8 mm.) was added in 0.5 hr. Aboiit 650 ml. of dry 
toluene was thcn added, arid the cthcr was distilled off until 
the temperature of the reaction mixture reached 05'. It was 
maintained at this t~mpertrture anti stirred for 1 hr. It was 
then cooled, sealed, and allowed to stand overnight. It was 
hydrolyzed with ice, made acidic with hydrochloric acid, 
and allowed to stand for 2 days to hydrolyze urireacted Schiff 
base. The ether-tolucne layer was then scparatcd, arid the 
acid layer made basic with concentrated ammonium hy- 
droxide. Solid ammonium chloride waa added until most of 
the solid dissolved and tho amino was extracted with cther. 
The ether layer was dried over solid potassium hydroxide 
and then distilled, yielding 24 g. of a colorless liquid, b.p. 
53-70'/1 mm. The distillate rcsiduc solidified ovcrniglit. 
After washing with ether it melted at 132-134'. A4t the melt- 
ing point i t  sublimed. The sub1imat.e melted at 133". This 
was probably N,~V'-dimethyl-l,2-diplieriylethylencdiamine. 
Thies and Schooncnbcrger6 recorded a melting point of 
135' for this compound. 

The distillate (b.p. 53-70°/1 mm.) was dissolved in ether 
and treated with dry hydrogen chloridc to give 27.5 g. of a 
white solid, which after recrystallization from a solution of 
equal volumes of ligroin (90-120) and butyl alcohol melted 
at 3144315". The nitrogen content (Tahlc I )  corresponded 
to that of N-methyl(cu-terl-hutylhcnzyl)rtmine hydrochlo- 
ride. Conversion, in the usual way, to the free amine gave 
10.4 g. of N-methyl( cu-te~t-butylbcnzyl)amine. Alkaline per- 
manganate oxidation12 of the amine gave, after 5 hr. roflux- 
ing with vigorous stirring, 0.2 g. of benzoic acid, which after 
recrystallization from water had a m.p. and mixturc m.p. of 
122-123'. Yo phthalic acid was produced in the oxidation. 

When the Grignard reaction was not forced a slightly 
lower yield (14q7,) of the pure amine was obtained. 

n-Ocladecylmagnesium iodide and N-benzylidmemethyl- 
amine. This reaction was conducted several times. The re- 
sults are considered anornalous because of unexplainable 
variations in tho yields. The following run is ticscribed as 
typical. 

n-Octadecyl iodide was prcparcd by a published pro- 
cedure.16 In  a 1-1. three-neck flask equipped in the usual 
manner for Grignard preparations were placed 20 g. (0.83 
g.-atom) of magnesium turnings arid 120 g. of ethyl ether. 
A few crystals of iodine and about 0.5 nil. of methyl iodide 
were used to staart the reaction. Sixty grams (0.158 mole) 
of n-octadccyl iodide dissolved in 200 g. of cthcr was added 
over a period of 4 hr. The react,ioii mixture was st,irrcd for an 
additional 0.5 hr., and then 15 g. (0.126 mole) of N-benzyli- 
denemethylamine dissolved in an equal volnme of ether was 
added in 0.5 hr. while the reaction mixture was maintained 
at 32". The product was then refluxed for 2 hr., after which 
the reaction flask was tightly corked arid dlowed to stand 
overnight.. Hydrolysis and acidification wit.h hydrochloric 
acid yieldcd a solid which was filtcred from the ether-water 

(14) &I. S. Kharasch and 0. Rcinmuth, Giignard Rsac- 
tions of Nonnzetallic Substances, Prentice-Hall, Inc., Sew 
York (1954), pp. 26,27. 

(15) C. A. Kind and W. Bergman, J. Org. Chenz., 7, 424 
(1942). 



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 a t  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: I t .  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). 


