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In a sea rch  for new plant growth regulators  the t r a n s - 6 - m e t h y l - l - a m i n o - 3 - c y c l o h e x e n e  (I) and t r ans -  
2 -methy l - l - aminocyc lohexane  (II) were obtained by the reduction of the corresponding nitro compounds 
(III) [1] and (IV) with powdered tin [2, 3] in cone. CH3COOH. At the same t ime, at tempts have been made to 
use other methods for reducing the nitro group [2, 4-9], but in nearly all cases  they failed to accomplish  
the des i red  result  
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It is known that the reduction of a nitro group in unconjugated nitroolefins or  ni t rocyclenes with 
metals in an acid medium, or  with lithium aluminum hydride, proceeds ,  as a rule, in a selective manner 
[10], and leads to the formation of unsaturated amines.  Only in the case of the reduction of 4 -n i t r o -1 -  
pheny l - l -bu ten-3 -o l  [11] and 1- (n i t romethy l ) - l -cyc lohexene  [10] with LiA1H 4 was reduction of both the nitro 
group and the double bond observed.  Together  with (I), a certain amount of (II) is formed wheu (II]:) is r e -  
duced with LiA1H4. The s t ruc ture  of amines (I) and (II) was cor robora ted  by the IR, NMR, and mass 
spectra .  The presence  of a multiplet at 5 2.53 (W~/2 17.5 Hz) in the NMR spect rum of (I), corresponding to 
the H 1 proton, charac te r i zes  its axial orientation (H i = 5 2.61, Wt/2 ~ 20 Hz for amine II) [12], and its 
width test if ies to the axial orientation of the vicinal H 2 and H~ Protons,  in this way indicating the t r ans -  
position of the NH 2 and CH 3 groups.  As a result ,  the reduction of (III) with tin in CH3COOH proceeds 
s tereospecif ica l ly ,  without a change in the configuration; this result  is in ag reement  with the data given in 
[2-5]. It should be mentioned that the peak of the molecular  ion in the mass  spect ra  of the studied com- 
pounds has a low intensity (7-17 rel.  %). 

E X P E R I M E N T A L  M E T H O D  

The NMR spectra  were taken on a JNM-4H-100 spec t rome te r  in CC14 and CD3OD , using TMS as the 
internal standard.  The IR spect ra  were taken on a UR-10 spec t rophotometer  in CC14 (5.6%) or as KBr 
pellets.  

t r a n s - 6 - M e t h y l - l - a m i n o - 3 - c y c l o h e x e n e  (I). To a solution of 11.3 g of (III) in 160 ml of conc. CH 3 
�9 COOH, with vigorous s t i r r ing,  was added 24 g of Sn powder in port ions,  and at the same time the t em-  
pera tu re  was raised up to 100~ af ter  which the mixture was s t i r red  for 1.5 h at the same tempera ture ,  
cooled to ~20% and made alkaline with 40% KOH solution (to pH 10). The precipi ta te  was separated,  the 
f i l t rate was extracted well with ether,  and the extract  was washed with water,  dried over Na2SO4, !~iltered, 
and saturated with dry HC1. We obtained 4 g (33.8~ when based on the amine) of the hydrochlor ide of amine 
(I), mp 232.5-233.5 ~ (methanol :e ther ,  1 :2) .  Found: C 56.94; H 9.57; N 9.52; C1 24.16%. CTH1t4NC1. 
Calculated: C 56.95; H 9.56; N 9.47; C1 24.01%. Mass spectrum (m/e):  111, 94, 82, 57, 42, 36, 30. 
The hydrochlor ide was made alkaline with 20% KOH solution, extracted with ether,  dried over  Na2SO4, the 
solvent was removed,  and the residue was vacuum-dist i l led in an N 2 s t ream.  Here we obtained (I), bp 47- 
47.5 ~ (13 ram); n~ 1.4778. Infrared spect rum (CC14, era-i): 3400, 3320, 3032, 2960, 1660. NMt~ spec-  
t rum (5, ppm; J, Hz): CH3-(3H , 0.99, 5.2); - H C - - - C - ( 2 H ,  5.54, 2.t);  H2N-(2H , 1.71, 3). 
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The N-acetyl derivative corresponding to amine (I) has mp 93-94 ~ (ether). Found: N 9.18; O 10.25%. 
CgHI5NO. Calculated: N 9.14; O 10.44%. NMR spectrum (5, ppm; J, Hz): CH~-C (3H, 0.98, 5.2); 
CH$CO-(3H, 1.96); >CH-N (H, 3.69, WI/2 ~ 14.9); - H C = C - ( 2 H ,  5.60, 1.5). Mass spectrum (m/e): 153, 
99, 94, 79, 60, 57, 43, 32. 

The N-benzoyl derivative has mp 113-114 ~ (hexane). Found: N 6.22%. C14H17NO. Calculated: N 
6.51%. Infrared spectrum (KBr pellet, cm-1): 3275, 3090, 3030, 2970, 2885, 1632, 1605, 1580. Mass 
spectrum (m/e): 215, 161, 122, 105, 79, 77. 

trans-2-_Methylyl-aminocyclohexane (II). Using the above-described method, from 11.45 g of (IV), 
2.4 g of Sn powder and 160 ml of conc. CH3COOH we obtained 4.8 g (40.2% when based on the amine) of the 
hydrochloride of amine (II), mp 279-280 ~ (decompn.) (1 : 2 methanol-ether).  Found: C 56.15; H 10.73; 
N 9.44; C1 24.06%. CTHI~NC1. Calculated: C 56.11; H 10.84; N 9.36; C1 23.68%. Mass spectrum 
(m/e): 113, 92, 70, 57, 56, 43, 41. 

When the hydrochloride was made alkaline we obtained amine (II), bp 48 ~ (19 mm); n~ 1.4568. Infra- 
red spectrum (CC14, cm-l): 3390, 3315, 1460. The N-acetyl derivative corresponding to this amine has 
mp 122.5-123 ~ (ether). Found: N 8.99; O 10.64%. CgH17NO. Calculated: N 9.02; O 10.31%. NMR 
spectrum (6, ppm; J, Hz): CH3-C (3H, 0.90, 7); CH3CO-(3H, 1.92). Mass spectrum (m/e): 155, 112, 
98, 96, 81, 70, 60, 56, 43, 32. 

The N-benzoyl derivative has mp 148-148.5 ~ (hexane). Found: N 6.44; O 7.40%. Ci4H19NO. Calcu- 
lated: N 6.45; O 7.32%. Infrared spectrum (in KBr, cm-1): 3244, 3088, 2970, 2875, 1635, 1605, 1580. 
Mass spectrum (m/e): 217, 160, 123, 122, 105, 77, 32. 

trans-2-Methyl-l-nitrocyclohexane (IV). The hydrogenation of 14.1 g of (III) in 14 ml of alcohol in 
the presence of 0.2 g of Pd/CaCO~, followed by distillation, gave 13.5 g (94%) of (IV), bp 79-80 ~ (9 ram), 
n~ 1.4552. Infrared spectrum (as a film, cm-l): 2965, 2870, 1555, 1380. NMR spectrum (5, ppm; J, 
Hz): CHa-(3H, 0.95, 5.5); >CH-N (4.07 Wff2 ~ 24.8). 

C O N C L U S I O N S  

The reduction of the nitro group in 3-cyclohexene derivatives proceeds stereospecifically, but not 
selectively. 
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