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O R G A N I C  PREPARATIONS AND PROCEDURES INT. 5 ( 5 ) ,  2 2 5 - 2 3 2  ( 1 9 7 3 )  

ETHYLMETHYLAMINE, ETHYLMETHYLNITROSAMINE 

AND 1-ETHYL-1-METHYLHYDRAZINE 

F. E. Condon* and Daniel G. Shapiro 

Department of Chemistry, The City College of the 

City University of New York, New York, N. Y. 10031 

CHART I 

C6H5CH0 Me2S04 + - 3 0  
EtNHZ - PhCH=NEt - PhCH=N (Me)Et MeS04 - 

- NaN02 Z n I HOAC + EtMeNH2 MeS04 -EtMeNNO - BtMeNNH2 
A procedure has been developed for synthesis of 1- 

ethyl-1-methylhydrazine from ethylamine by way of N-bengyl- 

ideneethylamine, C6H5CH=NEt, without isolation of the other 

intermediates shown in Chart I. The procedure incorporates 

the following improvements in the synthesis of ethylmethyl- 

amine to be found in Organic Syntheses:’ 

aqueous, rather than anhydrous, ethylamine for the preparation 

of N-benzylideneethylamine; (ii) elimination of codistillation 

with benzene for removal of water in that step; and (iii) use 

of benzaldehyde as a solvent for methylation of N-benzyl- 

ideneethylamine with dimethyl sulfate, which eliminates tar 

formation and obviates the use of high pressure equipment, 

needed with methyl iodide. The overall yield is 51% from 

(i) the use of 70% 

2 2 5  
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F. E. CONDON AND D. G. SHAPIRO 

ethylamine; and more than 92% of the benzaldehyde is recovered. 

Our success here prompted us to investigate, as 

routes to ethylmethylnitrosamine,. the direct methylation of 

ethylamine with dimethyl sulfate, and the direct ethylation of 

methylamine with diethyl sulfate, each followed by nitrosation 

without isolation of the intermediate ethylmethylamine (Chart 

11). The yields were 7.5% and 11.5%, respectively. The 

CHART I1 

NaNO ( 7.5%) EtNH2 + Me2S04 H20 

MeNH2 + Et2S04 (11.5%) 

- + - EtMeNH2 RS04 -EtMeN-NO 

(not isolated) 

difference in yields is believed to be significant and to be a 

consequence of a lesser amount of further alkylation of the 

intermediate ethylmethylamine with diethyl sulfate than with 

dimethyl sulfate, because of steric factors. These routes do 

not compare favorably with the one by way of N-benzylidene- 

ethylamine, however, because of the much larger volume of re- 

agents needed to achieve the same end. 

EXPERIMENTAL 

N-Benzylideneethylamine. ” Benzaldehyde (244 gm, 

2.30 moles) was placed in a three-necked flask equipped with a 

mechanical stirrer, a dropping funnel, and a thermometer 

reaching into the liquid. The flask was cooled in an ice- 

water bath; and 150 gm (189 ml, 2.33 moles) of 70% aqueous 

2 2 8  
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ETHYLAMINE, ETHYLMETHYLNITROSAMINE 

ethylamine was added dropwise with stirring and cooling so as 

to maintain the temperature at 20-30'. Within an hour from the 

start of addition of the ethylamine, the mixture was poured 

into a separatory funnel. The lower layer was drawn off and 

discarded; and the upper layer was dried with anhydrous sodium 

carbonate and distilled under reduced pressure. After a small 

wet forerun (4-5 gm, recyclable), there was obtained 293 gm 

(2.20 moles, 95.7%) of N-benzylideneethylamine boiling at 

60-64O at 3.2 torr, and a small after-run to 6 8 O ,  which was 

recyclable. 

Methylation of N-Benzylideneethylamine; Hydrolysis 

to Ethylmethylammonium Methosulfate. N-Benzylideneethylamine 

(133 gm, 1.00 mole) and 100 gm of benzaldehyde as solvent were 

placed in a 500-ml Erlenmeyer flask. A thermometer was in- 

serted; and 50 ml (66 gm, 0.52 mole) of dimethyl sulfate 

(Matheson, Coleman, and Bell research grade) was added. In 10 

minutes, the temperature reached 50°. The flask was cooled in 

an ice-water bath; and the temperature was maintained at 

45-55' until the need for cooling abated. The temperature was 

then brought to 40' by external cooling of the flask; and 

another 50 ml of dimethyl sulfate was added. The temperature 

was maintained at 45-55O as before, until the reaction sub- 

sided (about 30 min.). The flask was then heated on a steam 

bath at 55' for 15 min. The contents of the flask were then 

poured into 200 ml of cold water, contained in a 500 ml 

separatory funnel, and mixed thoroughly with the water. 

The mixture was cooled to 

lower, aqueous layer was drawn off; 

hyde layer was poured into a flask. 
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room temperature. The 

and the upper, benzalde- 

The aqueous layer was 
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F. E. CONDON AND D. G. SHAPIRO 

e x t r a c t e d  wi th  t h r e e  15-ml p o r t i o n s  of e t h e r .  The e t h e r  ex- 

t racts  were combined wi th  t h e  benzaldehyde and t h e  whole w a s  

d r i e d  wi th  anhydrous sodium carbonate  p repa ra to ry  to recovery 

of t h e  benzaldehyde. 

The aqueous l a y e r  w a s  used d i r e c t l y  i n  t h e  nex t  
3 s t e p .  

The benzaldehyde and e t h e r  e x t r a c t s  were d i s t i l l e d  

under reduced p r e s s u r e  ( a s p i r a t o r ) .  A f t e r  a small f o r e r u n ,  

which w a s  r e c y c l a b l e ,  t h e  benzaldehyde ( 1 9 0  gm, 92%) w a s  

c o l l e c t e d  a t  7 9 O  a t  25 t o r r .  

Ethylmethylnitrosamine. 2 , 4 , 5  To t h e  aqueous solu-  

t i o n  from t h e  preceding s t e p ,  69 gm (1 .00  mole) of sodium 

n i t r i t e  w a s  added; and most of  it w a s  brought i n t o  s o l u t i o n  by 

s w i r l i n g .  A drop of concen t r a t ed  s u l f u r i c  a c i d  w a s  added and 

mixed i n  by s w i r l i n g .  When t h e  e f f e rvescence  subsided,  a 

second drop of a c i d  w a s  mixed i n  as before;  and t h i s  slow, 

dropwise a d d i t i o n  of  s u l f u r i c  a c i d  was continued u n t i l  1-2 m l  

had been added, whereupon t h e  e f f e rvescence  accompanying 

a d d i t i o n  ceased;  and t h e  s o l u t i o n  had become permanently 

a c i d i c .  During t h e  a c i d i f i c a t i o n ,  t h e  temperature  of t h e  

mixture  r o s e  t o  about  35O. The temperature w a s  t hen  brought  

t o  60° by 20 minutes of hea t ing  on a steam bath.  

The mixture  w a s  t hen  d i s t i l l e d  under reduced pres-  

s u r e  ( a s p i r a t o r ,  about 25 t o r r )  u n t i l  t h e  r e s i d u e  i n  t h e  d i s -  

t i l l i n g  f l a s k  became t h i c k  wi th  s o l i d .  An ice-cooled t r a p  w a s  

used t o  l i m i t  l o s s e s .  About 225 m l  of d i s t i l l a t e  w a s  ob ta ined ,  

i nc lud ing  ice- t rapped material .  

Th i s  d i s t i l l a t e  can be used d i r e c t l y  i n  t h e  nex t  

s t e p .  For i s o l a t i o n  of  e thylmethylni t rosamine,  however, t h e  
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ETHYLAMINE, ETHYLMETHYLNITROSAMINE 

distillate is saturated with potassium carbonate, the oily 

layer is separated, the aqueous layer is extracted with two 

25-ml portions of ether, the combined extracts are dried with 

anhydrous potassium carbonate and distilled under reduced pres- 

sure. The yield of ethylmethylnitrosamine boiling at 66-68" 

at 21 torr is about 60 gm (68%). 6 

CAUTION: SUITABLE PRECAUTIONS SHOULD BE TAKEN AGAINST SKIN 

CONTACT AND INHALATION OF VAPORS OF ETHYLMETHYLNITROSAMINE AND 

HYDRAZINES. 

1-Ethyl-1-methylhydrazine. 2,4'5,7 The aqueous dis- 

tillate from the preceding step was made up to 800 ml with 

water and was placed in a 2-1. three-necked flask equipped 

with a mechanical stirrer, a dropping funnel, and a thermometer 

reaching into the liquid. Zinc, 30-mesh granular, or dust, 

130 gm pure weight (2.0 moles), was added. The stirrer was 

started; and 285 ml (300 gm, 5.0 moles) of glacial acetic acid 

was added dropwise in the course of one hour, with cooling of 

the flask in an ice-water bath so as to maintain the tempera- 

ture at 25-30". After all the acetic acid had been added, the 

cooling bath was removed and the temperature was allowed to 

rise to 60.-70°. It was maintained at 70' by external heating, 

with continued stirring, for one hour. The mixture was then 

allowed to cool to room temperature. 

The mixture was filtered with suction from unreacted 

zinc. The filtrate was divided into two portions and one por- 

tion was placed in a 2-1. flask for steam distillation. A cold 
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F.  E .  CONDON AND D .  G .  SHAPIRO 

solution of 180 gm of sodium hydroxide in 200 ml of water was 

added rapidly with swirling.8 

immediately to steam distillation. To the first 250 ml of dis- 

tillate was added 180 gm of solid sodium hydroxide, with cool- 

ing. The hydrazine layer was separated and placed over solid 

sodium hydroxide for further drying. The aqueous sodium hyd- 

roxide solution from this separation was used to basify the 

second half of the filtrate from the reduction. An additional 

150 ml of distillate was collected from steam distillation of 

the first half of the filtrate and was added to the second half 

The hot mixture was subjected 

prior to its steam distillation. The second half was then sub- 

jected to steam dJstillation as was the first. The first 250 ml 

of distillate contained most of the hydrazine and was treated 

with 180-200 gm of solid sodium hydroxide for its recovery. 9 

The 1-ethyl-1-methylhydrazine, after further drying 

with solid sodium hydroxide, was purified by distillation 

through a 20 x 1-cm column packed with glass helices. The prod- 

uct, bp 81-83O, lit. bp. 83-84O, weighed 40 gm (54% from ben- 

zylideneethylamine.) 

2 

Ethylmethylnitrosamine via Methylation of Ethylamine and Ethyl- 

ation of Methylamine.- The conditions in these experiments were 

designed to duplicate those in the successful preparation from 

N-benzylideneethylamine described above. 

A. Via Methylation of Ethylambe.- To 32 gm (40 ml, 

0.50 mole) of 70% aqueous ethylamine and 90 ml of water in a 

500-ml three-necked flask fitted with a stirrer, dropping fun- 

nel, and a thermometer reaching into the liquid, and cooled in 

an ice-water bath, was added 48 ml (63 gm, 0.50 mole) of 
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ETHYLAMINE, ETHYLMETHYLNITROSAMINE 

dimethyl sulfate with stirring and cooling so as to maintain 

the temperature at 25-30'. After one hour, 36 gm (0.52 mole) 

of sodium nitrite was added. This was followed by dropwise 

addition of conc. sulfuric acid with stirring and cooling, 

until reaction ceased; about 3 ml was required. The solution 

was transferred to a 500-ml Erlenmeyer flask and heated to 60". 

Another 2 ml of sulfuric acid was added. 

The mixture was distilled under reduced pressure 

(aspirator) with an ice-cooled trap to minimize losses, until 

the pot residue became thick with solid. About 100 ml of dis- 

tillate was obtained. It was saturated with anhydrous potas- 

sium carbonate and extracted with ether. The ethereal extracts 

were dried with anhydrous potassium carbonate and then dis- 

tilled under reduced pressure to give 3.3 gm (7.5%) of ethyl- 

methylnitrosamine, bp. 68"/25 torr. 

B. Via Ethylation of Methylamine.- To 39 gm (0.50 

mole) of 40% aqueous methylamine and 77 ml of water in a 500-ml 

three-necked flask equipped with a mechanical stirrer, thermom- 

eter, and dropping funnel was added 77 gm (65 ml, 0.50 mole) 

of diethyl sulfate, with stirring while the temperature was 

maintained at 30-35". The reaction was slow and the diethyl 

sulfate remained as a separate layer until it reacted. The 

mixture was heated briefly to 50" to complete the reaction. It 

was then cooled to 25" and 36 gm (0.52 mole) of sodium nitrite 

was added, followed by the dropwise addition of conc. sulfuric 

acid; NO2 was evolved. The mixture was then distilled and 

worked up as before to give 5.1 gm (11.5%) of ethylmethyl- 

nitrosamine. 
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The amounts of reagents are in accordance with the stoichi- 
ometry of the reactions involved (continuing from Chart I): 

3 .  PhCH=N(Me)Et+ MeS04 + H20 -+ PhCHO + EtMeNH2 MeS04 
- + - 

- + 4. EtMeNH2 MeS04 + NaN02 * EtMeNNO + 
+ 5 .  EtMeNNO + 2Zn + 5HOAc -f EtMeNHNH2 

+ 6. EtMeNHNH2 OAc- + ZZ~(OAC)~ + 9NaOH 

H20 + NaMeS04 
OAC- + 

2Zn(OAcI2 + H20 
-+ EtMeNNH2 + 
- - 

EtMeNNH2 + 9Na' + ~ZP.(OH)~ + 5Ac0- + H20 
If the procedure is to be repeated many times for produc- 
tion of a large quantity of the hydrazine, the steam dis- 
tillation should be continued and a second fraction, 150- 
250 ml, collected. This fraction would contain 3-5 gm of 
the hydrazine and could be used as part of the water in the 
zinc reduction of another batch of ethylmethylnitrosamine, 
with a consequent slight improvement in yield. 
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