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One of us and Ibragimova have shown that N, N-d ia lky l -2 - theny lamines  and 5 - (d i a lky l a minome thy l ) -2 - t h io -  
pheneethanols [1] can be used in the preparat ion of various a l iphat ic  d ia lkylamines  and amino alcohols by reductive 
desulfurization.  It was of interest to study the possibil i ty of synthesizing primary a l iphat ie  amines in this way, inas-  
much as just this sort of base will  often form an important  fragment in the structure of physiological ly  ac t ive  sub- 
stances. The first at tempts in this d i rect ion did not give satisfactory results, for t rea tment  of the appropriate thenyl-  
amines with Raney nickel  gave complex  mixtures. The formation of these was probably associated with the fact  that 
e thanol ,  which was used as react ion medium,  has an a lkyla t ing effect  in presence of this cata lys t  [2]; moreover,  the 
process may  be compl ica ted  also by the fact that n ickel  is capable  of bringing about the c leavage  of not only the 
C-S bond, but also the C-N bond (see e.g. [3]). 

It wil l  be quite obvious that a lkyla t ion  of the amino group can be prevented by previous acylat ion.  Such ~pro- 
tect ion"  is useful also in that it  s tabi l izes the carbon-ni t rogen bond, at least  under the conditions of the reductive 
desulfurizat ion of thiophene derivat ives.  We have a l ready shown this to be so in several  cases [4]. Our observations 
led to a method of preparing primary a l iphat ic  amines,  which in outl ine is as follows: 

/ - % -  c -  a'--, / - %  CHR'-~ / - - %  C H a ' ~  
R / \ S /  II R / \ S / - -  I R / \  S / - -  I 

NOH NH2 NHCOCHa 
([) (II) (III) 

-* R (CH2)4 CH (NHCOCH~) R' 
(iv) 

R and R' ---- H or a lkyi .  

Both aldoximes and ketoximes may  be used here as starting compounds; the reduction is carr ied out with the 

aid of a m a l g a m a t e d  a luminum,  and the desulfurizat ion with the aid of Raney nickel  in methanol .  In this way we 
prepared the N-ace ty l  der ivat ives  of 1 - m e t h y I p e n t y l a m i n e  6 ,6 -d ime thy lhep ty lamine ,  and penty lamine  in yields of 

70%, 88%, and 71%, respect ively ,  in the last  stage. 

Although this method is fair ly satisfactory,  it  would be more convenient  to use a method in which it is unneces-  

sary to carry out the reduction to the thiophene amine as a separate operat ion and which is therefore analogous to 
the method that  we used for the preparat ion of some amino acids from hydroxyimino acids [5]. 

~ - - ~  C ~,Ni/tt R (CH2)4CH (NH~) R' 
R / \  S / -  II . . . . .  

NOH (v) 
(I) 

R a n d R ' = H  or a lkyl .  

As will  be seen from the above, to diminish the possibil i ty of the formation of a mixture of amines it is neces-  
sary to ensure that  the conditions under which desulfurizat ion is effected with Raney nickel  are such that  the a lky la -  
tion of the amino group occurs to the least  possible extent.  In this mat te r  the observations of Reeve and Christ ian[6]  
were found useful; these indicate  that  in presence of ammonia  there is par t ia l  suppression of the formation of second-  
ary and ter t iary  amines.  There are also data  [7] indicat ing that when methanol  is used no a lkyla t ion  of amines with 
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the alcohol occurs, because under these conditions it does not form formaldehyde. Taking these factors into account, 
we carried out the reductive desulfurization of methyl thienyl ketone oxime and obtained 1-methylpentylamine in 
40% yield. However, under the same conditions aldoximes gave the corresponding amines only in very low yields. 
The cause of this lies in the fact that, as was first shown by Paul [8] and was recently confirmed on the basis of ex- 
tensive material by Field and co-workers [9], only aldoximes undergo the Beckmann rearrangement in presence of 
Raney nickel. In an experiment with 2-thiophenecarboxaldehyde oxime we actually detected the formation of val- 
eramide, the product of the reductive desulfurization of 2-thiophenecarboxamide. An analogous phenomenon prob- 
ably occurs also in the reaction with 5-t-butyl-2-thiophenecarboxaldehyde oxime, but in this case we did not suc- 
ceed in isolating the pure aliphatic amide. These results prompted us to investigate the action on 2-thiopheneear- 
boxaldehyde oxime of skeletal cobalt, which, as far as we know, is not one of the agents which bring about theBeck- 
mann rearrangement, and which, as a catalyst for the hydrogenation of oximes, gives better yields of primary amines 
[6]. Under these conditions we isolated pentylamine in 40% yield. 

These experiments formed a necessary stage in the study of the more complex and interesting problem of pre- 
paring some alicyclic amines whose synthesis by the usual methods is not always possible, namely C-substituted cy- 
clohexyl- and cycloheptylamines. As starting compounds we used the thiophenocycloalkanone oximes that we have 
described previously [10]. Here it was considered desirable to investigate both possible alternatives for attaining the 
required object: a) direct desulfurization of these oximes, and b) their reduction to thiophene amines with subsequent 
hydrogenolysis to alicyelic amines: 

(v[) -..N~"~ ~ t,a-[ (w.) 

or alk " "~k ._.__/CH"" N V 
I~=tt or 4 yi R J . N _ ~  c n = ~ H~)~ 

(v.) 

As would be expected, the 2-alkylcycloalkylamines were obtained as mixtures of cis and trans isomers. We 
succeeded in resolving such a mixture only in the case of the isomeric 2-ethylcyclohexYlamines , previously de- 
scribed by King and co-workers [11]. This was achieved by acetylating the mixture of amines with acetic anhydride 
with subsequent treatment of the mixture of acetyl derivatives with hydrochloric acid*, separating the nonhydrolyz- 
ing acetyl derivative of the trans isomer, isolating cis-2-ethylcyclohexylamine base from the mother solution, and 
preparing and crystallizing its picrate, trans-2-Ethyleyelohexylamine was isolated from the picrate obtained directly 
from the mixture of amines formed in the treatment of 2 ' ,3 '- thiopheno-l,2-cyclohexan-3-one oxime with Raney 
nickel. In the case of 2-ethyl- and 2-propylcycioheptylamines, which have not been described in the literature, 
from the mixture of eis and trans isomers we succeeded in isolating onlyone of the stereoisomers in the pure state 
(judging from the constancy of the melting points of the acetyl derivatives). On treatment of 3-acetamido-2 ' ,3 ' -  
thiopheno-l,2-eyclohexane, 3-acetamido-2' ,3'-thiopheno-l,2-eycloheptane, and 3-acetamido-5 ' -methyl-2 ' ,3 ' -  
thiopheno-l,2-cycloheptane** with Raney nickel, we obtained mixtures of the cis and trans N-acetyl derivatives of 
2-ethylcyelohexylamine, 2-ethylcycloheptylamine, and 2-propylcylcloheptylamine, respectively: 

I~HCOCHa. 

�9 H21 B ~' RCH~CH~CH ~HNHCOCH a 

k"(c.~)!+, 
(ix) (x) 

R =H or CH 3, n=3 or 4. 

* Preliminary experiments showed that under these conditions trans-N-acetyl-2-ethylcyclohexylamine is hydrolyzed 
very slowly. 
**According to Patterson [12] this compound should be called 4-acetamido-5,6,7,8-tetrahydro-2-methyl-4H-eyclo- 
heptal[b] thiophene. 
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In the case of the mixture of N-acetyl-2-ethylcyclohexylamines  we succeeded in isolating the cis and trans 

isomers of 2-ethylcyclohexylamine,  which were characterized as pierates, m.p. 189 ~ and 198-199 ~ respectively. 

E X P E R I M E N T A L  

P r e p a r a t i o n  of  T h i o p h e n e  A m i n e s  by  t h e  R e d u c t i o n  of  O x i m e s  

2-Thenylamine  (II; R and R' = H). A solution of 8.1 g of 2-thiophenecarboxaldehyde oxime (I; R and R' = H) 

in a mixture of 200 ml of methanol and 50 ml of water was added to amalgamated a luminum prepared from 25 g of 

a luminum in the form of grains. The mixture was shaken for nine hours; much heat was evolved at the start. Alu- 

minum hydroxide was filtered off and washed several times with methanol. The combined filtrates were acidified 

with hydrochloric acid and vacuum-evaporated down to about 50 ml. The soiution was treated with activated char- 

coal. and the filtrate was made alkaline with solid potassium hydroxide. The oil that separated was extracted with 

ether. The extract was dried with potassium hydroxide, and ether was distilled off. By disti l lat ion of the residue we 

isolated 4.4 g (6201o) of 2- thenylamine  as a colorless liquid; b.p. 75 ~ (16 mm); n~ 1,5673. The literature [13] gives: 

b.p. 77 ~ (16 mm); n}~ 1,5678. 

After crystall ization from dilute alcohol the picrate of this amine had m.p. 179-180 ~ The literature [14] gives 
m.p. 181-182 ~ N-Ace ty l -2 - thenylamine  (I11; R and R' = H) was prepared in 72% yield by the action of excess of 

acetic anhydride on 2- thenylamine;  b.p. 145-146 ~ (1.5 mm); 48-50 ~ (from heptane). The literature [15] gives: b.p. 

1.44-152 ~ (I mm); 44-45 ~ 

The previously undescribed N-(phenylsulfon3/l ) derivative of 2-thenylamine was prepared as follows. A solution 

of 1.8 g of benzenesulfonyl chloride in 2 ml of pyridine was added to a solution of 1.0 g of 2-thenylamine in 2 ml of 

pyridine, and the mixture was heated to boiling, cooled, and poured into 25 ml of water; the mixture was acidified 

with hydrochloric acid. The oil that separated solidified on cooling. We obtained 1.64 g (94%) of product, m.p. 
76.5-77.5 ~ after crystall ization from dilute alcohol. Found: C 52.24i 52.35; H 4.50, 4.50; S 25.11, 25.19010. 

CllHIIO2NS2. Calculated: C 52.15; H 4,38; S 25.32%. 

Analogously, by the reduction of the oximes of 5- t -butyl -2- th iophenecarboxaldehyde (I; R = t-C4Hg, R' = H), 
methyl thienyl ketone (I; R = H, R' = CHa), 2 ' , 3 ' - t h iopheno- l , 2 -cyc lohexan-3 -one  (VI; R = H, n = 3), 2 ' , 3 ' - t h io -  

pheno- l ,2 -cyc lohep tan-3 -one  (VIi R = H, U = 4), and 5 ' - me t hy l - 2 ' , 3 ' - t h i ophe no - l , 2 - c ye l ohe p t a n - 3 - one  (VI-R=CH a, 
n = 4) we obtained 5 - t -bu ty l -g - theny lamine  (II, R = t-C4Hg, R' = H), a - m e t h y l - 2 - t h e n y l a m i n e  (II; R = H, R' = CHa), 

3 - amino -2 ' , 3 ' - t h iopheno- l , 2 - cyc lohexane  (VII; R = H, n = 3), 3 - amino-2 ' , 3 ' - t h iopheno- l , 2 - eyc lohep tane  (VII; R=H, 
n =4), and 3 -amino-5 ' -me thy l -2 ' , 3 ' - th iopheno- l ,2 -cyc i -ohep tane  (VII; R=CH3, n= 4) .  For the yields of the amines, 

their constants, and the constants of suitable derivatives see Table 1. The cx-methyl-2- thenylamine obtained con-  

tained an appreciable amount of impurity. 

P r e p a r a t i o n  o f  T h i o p h e n e  A m i n e s  by  t h e  L e u c k a r t  R e a c t i o n  
2 -Thenylamine  (II; R = H, R' = H)_ 27 g of 2-thiophenecarboxaldehyde was added to 90 g of formamide at 

165 ~ over a period of 20 minutes (the formamide was prepared by heating 158 g of ammonium carbonate with 90 ml 

of 85% formic acid); about 20 ml of turbid liquid was distilled off, and from this, after saturation with ammonium 
sulfate, we isolated unchanged aldehyde. The latter was returned to the flask containing the reaction mixture. The 

mixture was heated for five hours with gradual rise in temperature from 165 ~ to 190 ~ The resulting dark-yellowmass 

was boiled for two hours with 150 ml of concentrated hydrochloric acid, and the mixture was then diluted with 100 
ml of water and saturated with potassium hydroxide. The oil that was liberated was steam-dist i l led off into a re- 

ceiver containing 10% hydrochloric acid. The hydrochloric acid solution was evaporated to dryness, the residue was 
dissolved in water, and the amine was liberated by the addition of alkali and was extracted with ether. The extract 

was dried over potassium hydroxide, and disti l lation then gave 17 g (63%)of 2- thenylamine;  b.p. 80-85 ~ (17 ram); 
n~ 1,5661; d] ~ 1,1144. 

cx-Methyl-2-thenytamine ' was prepared in 59% yield by the method described previously [18]; b.p. 86.5-87 ~ 
(17 mm); n~ 1,5450. 

P r e p a r a t i o n  o f  A l i p h a t i c  a n d  A l i c y c l i c  A m i n e s  by  t h e  R e d u c t i v e  D e s u l f u r i z a t i o n  of  
O x i m e s  w i t h  R a n e y  N i c k e l  or  S k e l e t a l  C o b a l t  

6 .6-Dimethylheptylamine (V; R = t-C4Hg, R' = H). About 72 g of Raney nickel was added with stirring to a 
solution of 12.1 g of 5- t -butyl-2- thiophenecarboxaldehyde oxime (I; R = t-C4Hg, R' = H; m.p. 110~ for its preparation 
see [4]) in 200 ml of methanol and 60 ml of concentrated ammonia solution at room temperature. The temperature 
of the mixture rose spontaneously to 44 ~ The mixture was stirred at 65 ~ for four hours (until the reaction for sulfur 
with sodium nitroprusside was negative) and then for a further seven hours at the same temperature. Nickel was 
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f i l tered off and washed with methanol  and water.  Solvents were dist i l led from the combined filtrates under some-  
what reduced pressure; the condensate was col lec ted  in a receiver  containing di lute  hydrochloric acid. The residue 

in the flask was dissolved in chloroform, and the solution was f i l tered and vacuum-evapora ted .  We obtained 1.23 g 
of crystals, which after several crystal l izat ions from hexane had m.p. 156-157 ~ and, judging from its analysis and 
mel t ing point, was not 6 ,6 -d imethy lhep tanamide ,  for which the l i terature  [20] gives m.p.  106 ~ The structure of the 
product was not established. 

The hydrochloric solution (see above) was vacuum-evapora ted ,  the dry residue was dissolved in water,  and the 
solution was treated with ac t iva ted  charcoal  and saturated with potassium hydroxide. The oil was extracted with 
ether, the extract  was dried over potassium hydroxide, and dis t i l la t ion gave 2.7 g (28%) of 6 ,6 -d imethy lhep ty lamine ,  
b.p. 110-115 ~ (70 ram), from which we prepared a picrate,  m.p. 171-172 ~ 

Pentylamine (V; R and R' = H). In the hydrogenolysis of 2- th iophenecarboxaldehyde oxime (I; R and R' - H) 
with Raney nickel  under the conditions described above we obtained pen ty lamine  in about 2% yield;  after being 
crystal l ized from dilute  alcohol the picrate  had m.p.  135-136.5 ~ From the reaction mixture we isolated va le ramide ,  
m.p. 105-106 ~ (from hexane and dilute alcohol),  in 17~ yield.  The l i terature  [21] gives m.p. 106-106.5 ~ Found: 
N 13.87, 14.16%. CsHnNO. Calcula ted:  N 13.82% . 

Pentylamine (V; R and R' = H). 70 g of skeletal  cobal t  was added to a solution of 7.0 g of 2- th iophenecarbox-  
aldehyde oxime (I; R and R' = H) in 100 ml of methanol  and 40 ml of 250/( ' ammonia  solution at 50 ~ The mixture 

was stirred for four hours at 65-70 ~ As a s ampleo f  the solution gave a positive react ion for sulfur, a further 30 g of 

skeletal  cobal t  was added, and the mixture was heated until the reaction for sulfur was negat ive  (a further ten hours). 
Cobalt  was f i l tered off and washed with methanol .  The fil trates were combined,  acidi f ied with hydrochloric acid,  
and vacuum-evapora ted .  The dry residue was dissolved in 40 ml of water,  and the solution was decolor ized with 
ac t iva ted  charcoal  and saturated with potassium hydroxide. The oil  that was l ibera ted  was extracted with ether,  the 
extract  was dried with potassium hydroxide, and ether  was dist i l led off into a receiver  containing di lute  hydrochloric 
acid.  Dis t i l la t ion of the residue remaining after the removal  of ether gave 0.58 g of penty lamine ,  b.p. 94-96 ~ and 
n~ 1.4105; the picrate  had m.p. 137-138 ~ and its analysis was in good accord with  the ca lcu la ted  figures (Table 2). 
After the evaporat ion of the hydrochloric solution there remainted 1.8 g of pentylamine  hydrochloride,  from which 
we prepared a picrate of m.p. 135.5-136.5 ~ The l i tera ture  [22] gives: b.p. 104-104.1 ~ n~ 1.4104; picrate ,  m.p. 
139.5-140 ~ In this exper iment  we did not succeed in isolating any va le ramide .  

1 -Methy lpen ty lamine  (II; R = H, R' = CH~). About 70 g of Raney nickel  was added to a solution of 12.0 g of 
methyl  thienyl ketone (I; R = H, R' = CHa; m.p. 113-114 ~ in 200 ml of methanol  and 60 ml of concentrated am-  
monia solution at 45 ~ (there was a spontaneous rise of temperature).  Stirring was continued for nine hours at 65 ~ 
Nickel was f i l tered off and washed with methanol.  From the combined fil trates acidif ied with hydrochloric acid by 
the method given above we isolated 3.45 g (40%) of 1 -methy lpen ty lamine ,  whose properties, together with the prop- 
erties of its picrate  and benzoyl der ivat ive,  are given in Table  2. 

t rans-2-Ethylcyc lohexylamine  (VIII; R = H, n = 3). By the hydrogenolysis of 25 g of 2 ' , 3 ' - t h i o p h e n o - l , 2 - c y -  
c lohexan-3-one  oxime (VI; R = H, _n = 3) with the aid of 140 g of Raney nickel  by the method given for 1-methyl-  
penty lamine  we obtained 9.51 g (50%) of a mixture of c is-  and t rans-2-e thylcyc lohexylamines  , from which we 
prepared a mixture of the picrates,  m.p. 193-196 ~ and a mixture of the phenylsulfonyl derivat ives,  m.p. 113-119 ~ 
For the phenylsulfonyl derivat ive the l i tera ture  [11] gives: cis isomer, m.p. 161~ trans isomer, m.p. 131 ~ Analysis 
of these mixtures of derivatives gave good agreement  between found and ca lcula ted  values (see Table  2). By crys- 
ta l l i za t ion  of the mixture of picrates we obtained t rans -2-e thy lcyc lohexylamine  picrate,  m.p. 198-199 ~ T h e l i t e r a -  
ture [11] gives m.p. 198-199 ~ 

2-Ethylcyc lohepty lamine  (VIII; R H, n 4). By the hydrogenolysis of 8.0 g of ,3 - t h l o p h e n o - l , 2 - c y c l o h e p -  
t an -3 -one  (VI; R = H, _n = 4) with the aid of 60 g of Raney nickel  by the method given above we  obtained 3.9 g of 
a mixture of cis-  and t rans-2-e thylcyc lohepty lamines ,  the properties of which are given in Table  2. By the act ion of 
picr ic  acid on the mixture of isomeric amines we prepared a mixture of picrates of m.p.  157-165 ~ by the c rys ta l l i za -  
tion of which from di lute  methanol  we isolated an isomer of m.p. 177-178 ~ For the analysis of the mixture of p ic -  
rates and of one of the isomers see Table 2. By the action of benzenesulfonyl chloride on the mixture of isomeric 
amines we obtained a 68% yield of a mixture of phenylsulfonyl derivatives,  by the crysta l l izat ion of which from di -  
lute alcohol we isolated the isomer of m.p. 107-108 ~ (see Table 2). 
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P r e p a r a t i o n  o f  t r a n s - 2 - E t h y l c y c l o h e x y l a m i n e  b y  t h e  R e d u c t i v e  D e s u l f u r i z a t i o n  o f  3 -  

A m i n o -  2 ' , 3 '  - t h i o p h e n o -  1 , 2 -  c y c l o h e x a n e  

t rans -2-Ethy lcyc lohexylamine  (VIII; R = H, n = 3) was dissolved in 400 ml of  methanol ,  and about 66 g of 

Raney nickel  was added to this solution. Stirring at 60-62 ~ continued for seven hours. Nickel  was f i l tered off and 

washed with methanol .  The combined fil trates were acidif ied with hydrochloric acid and vacuum-evapora ted .  The 

residue was dissolved in water,  and the sotution was decolor ized with charcoal  and made a lkal ine  with potassium hy-  
droxide.  The oil was extracted with ether,  and the ext rac t  was dried with potassium hydroxide. By dis t i l la t ion of the 
extract  we isolated 2.7 g of a mixture of amines (yield about 30%); b.p. 61-66 ~ (16 mm); n~ 1,4582. From the mix -  
ture of amines we prepared a mixture of picrates,  m.p.  140-175 ~ by the crys ta l l iza t ion  of which from di lute  alcohol  
we isolated t r ans -2 -e thy lcyc lohexy lamine  picrate ,  m.p.  198-199 ~ By the act ion of 40% potassium hydroxide solution 
on 8.2 g of the picrate  of m.p.  198-199 ~ and subsequent ether ext rac t ion  and dis t i l la t ion we obtained 2.2 g (75%) of 
the amine,  b.p. t 7 1 - 1 7 2  ~ (746 ram) and n~ 1.4525, from which we agtlin prepared the p iera te  of m.p.  197-198 ~ By 
t rea tment  of the amine isolated from the picrate  with acet ic  anhydride we obtained t r a n s - N - a c e t y l - 2 - e t h y l c y c l o -  

hexy lamine  in 75% yield;  m.p.  125.5-126 ~ after crys ta l l iza t ion  from dilute  alcohol.  

P r e p a r a t i o n  o f  N - A c e t y l  D e r i v a t i v e s  o f  A l i p h a t i c  A m i n e s  b y  t h e  R e d u c t i v e  D e s u l f u r i -  

z a t i o n  o f  N - A c e t y l  D e r i v a t i v e s  o f  T h i o p h e n e  A m i n e s  
N-Ace ty lpen ty l amine  (IV; R = H, R' - CHa). About 60 g of Raney nickel  was added to a solution of 9.58 g of 

N - a c e t y t - 2 - t h e n y l a m i n e  (III; R = H, R' = CH~) in 150 ml of alcohol.  The mixture was stirred at 65-70 ~ for 11 hr 
(after this the solution gave a negat ive react ion for sulfur). Nickel  was f i l tered off and washed with alcohol and water,  
and the fi l trates were combined and vacuum-evapora ted .  T h e  ge l - l i ke  residue was dissolved in 60 ml of chloroform, 
the solution was f i l tered,  and solvent was vacuum-d i s t i l l ed  off. Dis t i l la t ion of the residue gave 5.74 g (71%) of N- 
ace ty lpen ty lamine ;  b.p. 110-112 ~ (2 mm); n~ 1,4441. From 4.7 g of N-ace ty lpen ty lamine ,  by heat ing with 5 ml of 
3 N HC1 and evaporat ion of the solution, we obtained 4.05 g (90%) of unpurified pen ty lamine  hydrochloride,  m.p.  
218-228 ~ (deeomp.) .  From this hydroehlor ide we prepared a p icra te  in 60% yield;  after being crys ta l l ized from d i -  
lute alcohol i t  had m.p.  139-140 ~ undepressed by admixture  of penty lamine  picrate  prepared in another way (see 

above). 

N - A c e t y l - 6 , 6 - d i m e t h y l h e p t y l a m i n e  (IV; R = t-C4H9 ~ R' = H). About 70 g of Raney nickel  was added to a solu- 
t ion of 11 g of N - a e e t y l - 5 - 5 - b u t y l - 2 - t h e n y l a m i n e  (III; R --= t-C4Hg, R' = H) in 150 ml of methanol  at 50 ~ The mix -  

ture was stirred for 11 hours at 65-70 ~ (the solution gave a negat ive  react ion for sulfur after five hours). Nickel  was 
f i l tered off and washed with methanol .  Solvent  was dis t i l led  off, and vacuum dis t i l la t ion  of the residue gave 8.5 g 
of N - a c e t y l - 6 , 6 - d i m e t h y l h e p t y l a m i n e  the properties and analysis of which are given in Table  2. 3.86 g of N - a c e -  
t y l - 6 , 6 - d i m e t h y l h e p t y l a m i n e  was boi led for six hours with 40 ml of 3 N HC1, after which hydrochloric  acid was v a c -  
uum-d i s t i l l ed  off and the residue was dried over phosphoric anhydride.  We obtained 3.64 g (98%) of 6 ,6 -d ime thy l -  
hep ty lamine  hydrochlor ide as a thick oil ,  which crys ta l l ized  otit on tong standing. From 0.52 g of the hydrochloride 
by the addi t ion of saturated aqueous picr ic  acid we obtained 1 g (92%) of 6 ,6 -d ime thy lhep ty lamine  picra te ,  which 

was recrys ta l l ized  from 50% alcohol.  The properties and analysis of this p icra te  are given in Table  2. 

N - A c e t y I - l - m e t h y l p e n t y l a m i n e  (IV; R = H, R' = CHa). About 50 g of Raney nickel  was added to a solution of 
8.6 g of N - a c e t y l - c ~ - m e t h y l - 2 - t h e n y l a m i n e  (III; R = H, R' -- CH3) in 150 ml of alcohol  at 50-55 ~ The mixture was 
stirred at 65-70 ~ for 13 hr, and nickel  was then f i l tered off and washed with alcohol.  The fil trates were combined 
and vacuum-evapora ted .  By d is t i l la t ion  of  the residue we obtained 5.06 g of N - a c e t y l - l - m e t h y l p e n t y l a m i n e ,  the 
properties and analysis of which are given in Table  2, A mixture of 4.2 g of  N - a e e t y l - l - m e t h y l p e n t y l a m i n e  and 
50 ml  of 3 N HC1 was boi led  for 90 rain. After removal  of the acid in a vacuum and drying of the residue we ob-  
ta ined 3.42 g of  1 -me thy lpen ty l amine  hydrochloride as a viscous oil .  In the usual way from this hydrochloride we 
prepared the p icra te ,  m.p.  123.5-124 ~ after recrys ta l l iza t ion  from dilute  alcohol,  and the N-benzoyl  der ivat ive ,  
m.p.  81.5-82.5 ~ The l i te ra ture  [25] gives m.p.  82-83 ~ Neither of  these compounds mel ted  with depression in ad-  

mixture  with the same 1 -me thy lpen ty l amine  der iva t ive  prepared otherwise (see above). 

P r e p a r a t i o n  o f  N - A c e t y l  D e r i v a t i v e s  o f  A l i c y c l i c  Amine_~s b y  t h e  R e d u c t i v e  D e s u l f u r i -  

z a t i o n  o f  N - A c e t y l  D e r i v a t i v e s  o f  T h i o p h e . n e  A m i n e s  
N - A c e t y l - 2 - e t h y l c y c l o h e x y l a m i n e  (X; R = H, n = 3). About 70 g of Raney nickel  was added to a solution of 

9.3 g of 3 - a c e t a m i d e - 2 ' , 3 ' - t h i o p h e n o - l , 2 - e y c l o h e x a n e  (IX; R = H, _n = 3) in 250 ml of alcohol  at 65 ~ and the mix -  
ture was then stirred at 65-70 ~ for seven hours. Nickel  was f i l tered off and washed with alcohol.  The fi l trates were 
combined  and evaporated to dryness. The residue was dissolved in chloroform, and the solution was f i l tered and vac -  
uum-evapora ted .  There remained 7.4 g of  a substance of m.p. 103-108 ~ which, according to its analysis ( s eeTab le2 ) ,  

1735 
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corresponded to N - a c e t y l - 2 - e t h y l c y c l o h e x y l a m i n e  and was a mixture of the cis and trans isomers. By the crys ta l -  

l i za t ion  of this mixture from dilute  alcohol we isolated a substance of m.p. 124-125" which mel ted  without depres-  
sion in admixture  with the acetyl  der iva t ive  of t r ans -2 -e thy lcyc lohexy lamine  prepared from the picrate  of this amine  
(see above). 

11.8 g of the mixture of acetyl  derivatives was boiled for four hr with 50 ml of 1 : 1 hydrochloric acid. The 
soiution was cooled,  and 150 ml of water was added. The precip i ta ted  oil  was extracted with three 50-ml  portions of 
benzene,  solvent was dist i l led off, and the residue was dried in a vacuum desiccator.  The oil  obtained crys ta l l ized 
out on standing (8.9 g, m.p. 80-98~ By repeated crys ta l l iza t ion  of this substance from di lute  alcohol we isolated 
t r ans -N-ace ty l -2 - e thy l eyc lohexy lamine ,  m.p.  124.5-125 ~ 

By evaporat ing the aqueous layer  remaining after the benzene extract ion we obtained 3.4 g of an oi ly  substance 
(contaminated c i s -2 -e thy lcyc lohexy lamine  hydrochloride),  which was dissolved in 30 mI of water. Sodium hydroxide 
was added to the solution until a turbidity appeared,  and then a few drops of hydrochloric acid were added. To the 
resulting solution we added a warm alcohol ic  solution of 4.8 g of picr ic  acid and then water  until a turbidity ap-  
peared.  The mixture was cooled,  and the prec ip i ta te  formed was fi l tered off and dried. We obtained 4.75 g of a 
picra te ,  m.p. 117-147 ~ It was boi led with 300 ml of ether, and the residue was f i l tered off and washed with ether 

(2.74 g, m.p.  188-189~ After recrys ta l l iza t ion from dilute alcohol the mel t ing point did not alter,  ludging from 
the mel t ing  point the substance was c i s -2 -e thy lcyc lohexy lamine  picrate.  The l i terature  [11] gives m.p.  189 ~ For 
the analysis of the picrate  of m.p.  189 ~ see Table  2. 

N - A c e t y l - 2 - e t h y l c y c l o h e p t y l a m i n e  (X; R = H, n = 4). About 70 g of Raney nickel  was added to a solution of 
10.5 g of 3 - a c e t a m i d o - 2 ' , 3 ' - t h i o p h e n o - l , 2 - c y e l o h e p t a n e  (IX; R = H, n = 4) in 350 ml of alcohol at 65 ~ Stirring a t  
65-70 ~ was continued for 11 hr. Nickel  was f i l tered off and washed with warm alcohol.  Alcohol was vacuum-d i s t i l -  
led off, the residue was dissolved in  chloroform, and the solution was fi l tered from aluminum hydroxide. By vacuum 
fraet ionat ion of the f i l t rate  we isolated 7 g of a fraction of b.p. 164-165 ~ (10 ram), which solidif ied on standing and 
appeared to consist of a mixture of the acetyl  derivatives of cis-  and t rans -2-e thy lcyc lohepty lamines  (see Table 2). 
By repeated crys ta l l iza t ion of this mixture from hexane we isolated an isomer with a constant mel t ing point of 75-77 ~ 
The analysis of this isomer is given in Table 2. 

N-Ace ty l -2 -p ropy lcyc lohep ty l amine  (X; R = CH a, n = 4). About 70 g of Raney nickel  was added to a solution 

of 7.0 g of 3 - a c e t a m i d o - 5 ' - m e t h y l - 2 ' , 3 ' - t h i o p h e n o - I , 2 - c y c l o h e p t a n e  (IX; R = CH 3, _n = 4) in 250 ml of alcohol at 
60 ~ The mixture was stirred at 65-70 ~ for 17 hr, after which the solution gave a negat ive  react ion for sulfur. The 
prec ip i ta te  was f i l tered off and washed with alcohol.  The fil trates were combined,  and alcohol was vacuum-d i s t i l l ed  
off. The residue was dissolved in hot chloroform, the solution was f i l tered from aluminum hydroxide,  and the f i l t rate  
was vacuum-evapora ted .  There remained 5.7 g of oil ,  which solidif ied on standing. The unpurified substance had 

m.p. 62-69 ~ and appeared to consist of a mixture of the N-ace ty l  derivatives of c i s -  and t rans -2-propylcyc lohepty l -  
amines. The analysis of  the mixture is given in Table  2. By crys ta l l iza t ion of this mixture from hexane we isolated 
an isomer of m.p.  96-96.80 (see Table  2). 

S U M M A R Y  
A new method was developed for the preparat ion of primary al iphat ic  and a l i cye l i c  amines by the reductive 

desulfurizat ion of oximes and amines containing a thiophene nucleus with the aid of Raney nickel .  
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