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I n one of our former papers [1] Ave found tha t 1-cyclohexenylni t ro-
methane cannot be prepared i n a pure fo rm b y olef inisat ion of the a c e t y l 
de r iva t ive of 1 -n i t romethy l - l -hydroxycyc lohexane . T h e p roduc t so ob­
t a ined differed f rom 1-cyclohexenylni t romethane b y its p h y s i c a l con­
stants a n d some chemica l reactions. 

W e o r ig ina l ly suggested tha t one of the products of olef inisat ion 
w o u l d be a n isomer of cyclohexenylni t romethane , i . e., cyc lohexyl idene­
ni t romethane (II) . 

CH2N02 

I CHNO, 

T h e p roduc t (I) is w e l l k n o w n i n the l i terature [2] - [5] a n d i ts struc­
ture can be expressed b y the "ha l f - cha i r " f o r m of B a r t o n [6]. T h e new 
p roduc t (II) w h i c h has n o w been obta ined b y us differed f r o m the pro­
duct (I). Thus , the u l t r av io le t absorp t ion cvirve of the compound (I) d i d 
not show the m a x i m u m t y p i c a l for the n i t rogroup bu t on ly a s l ight bend 
i n the region of 267 — 300 m/< and the new produc t (II) gave a sharp ma­
x i m u m at 202 m/j, a n d the bend shif ted to 3 1 2 - 3 5 0 mu. 

The difference between the absorpt ion curves cou ld be exp la ined b y 
the l ack of conjugat ion of double bonds i n the c o m p o u n d (I), where on ly 
two separate chromophores exis t (A). O n the cont rary , the conjugat ion (B) 
exists i n the compound (II) . 

[315] 



316 Z. E c k s t e i n and others 

T w o separate chromophores of the type (A) do not suffice to create 
the m a x i m u m of the u l t rav io le t absorpt ion curve, a n d this m a y be due 
to the steric. influence on the n i t rogroup of the cyc lohexeny l r ing . A si­
m i l a r effect has also been observed i n the case of 1-cycloheptenylni t ro-
methane [7] and of 1 -n i t romethy l - l -hydroxycyc lohexane [8]. 
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Fig. 1 

Howeve r , t a k i n g into considerat ion da ta 
ex is t ing i n the l i terature, the fo rmat ion of 
the isomer (II) should be regarded as not ve­
r y probable . Some of the authors exclude 
the poss ib i l i ty of format ion of the system 
R = C H N 0 2 , i . e., the existence of the struc­
ture w i t h cyclohexyl ideneni t romethane group 
[9], [10]. Th i s is based on the assumption of 
greater stability of the endocycl ic (I), than 
of the exocycl ic fo rm (II) i n cyclohexane 
and the tendency to t ransformat ion of the 

product (II) in to (I). 
The on ly argument i n favour of the s t ab i l i t y of the s tructure (II) 

Avould be the fact, tha t the ac t ive hydrogen a t tached to carbon w i t h 
a n i t rogroup a lways takes par t i n a l l k n o w n reactions of fo rming n i t ro­
olefines b y sp l i t t i ng acet ic a c i d off ace ty l der ivat ives [3], [11]—[23]. 

I n order to elucidate the p rob lem of the s t ructure of compound 
ob ta ined b y olef inisat ion of ace ty la ted 1 -n i t romcthy l - l -hydroxyeyc lohexane 
( w i t h the probable structure (II)) , its infra-red absorpt ion spect rum was 
examined . T o compare, the infra-red absorp t ion of (I) was also inves t i ­
gated ( F i g . 2, Tab le I) . 

The absorp t ion curve of (I) is ve ry s imi la r to tha t of 1-eyeloheptenyl-
n i t romethane according to experiments described i n one of the former 
publ ica t ions [7]. I t shows the presence of character is t ic v ibra t ions of the 
double bond i n cyc loa l ipha t ic rings (v=1000 cm.- 1 ) and a m a r k e d shif­
t i n g of deformat ion v ibra t ions of O H , towards lower frequencies (1429 cm.- 1 ) . 
V e r y p rominen t are bo th frequencies of the a l ipha t ic n i t rogroup (1555 a n d 
1370 c m . - 1 ) . Thus the s tructure of the c o m p o u n d (I) as 1-cyclohexenyl-
n i t romethane should be considered as be ing conf i rmed, a l though no 
clear m a x i m u m for N 0 2 group can be found i n the electronic spect rum 
( F i g . 1, Curve a). 
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Fig. 2 

The spect rum of the olefin (II) prepared f rom the acetyla ted 1-nitro-
m e t h y l - l - h y d r o x y c y c l o h e x a n e is g iven i n F i g . 3 and Table I I . 

714 cm 

Fig. 3 
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T A B L E I 

Frequencies and absorption values for the maxima of the infra-red spectra of 1-cyclo-
hexenyhiitromethane (I) (width of the slot 0.08 mm.) 

Wave numbers (cm.- 1) 
r 

l o g r 
Assignement 

5555 0.0170 
4347 0.0641 
2898 (vs) 1.4559 
2666 0.1485 
2409 0.0820 
1666 0.3430 C = C in cyeloaliphatic compounds 
1555 (vs) 1.5528 N 0 2 asym. stretching 
1439 (vs) 1.6778 C'H2 deformation frequency in cyeloali­

phatic compounds, shifted under influ­
ence of the double bond C=C 

1370 (vs) 
1306 (s) 

1.7695 
1.3098 

N 0 2 sym. stretching 

1265 0.6904 
1197 (s) 1.3187 
1176 (m) 1.0132 
1136 0.9586 • 

1092 0.4922 
1047 0.2166 
1015 0.1869 
980 0.6090 
921 1.0270 
888 0.4829 
851 0.2161 
840 0.2519 
796 0.3526 
786 0.7011 
769 0.6037 
757 0.4510 
724 0.9031 

vs — very strong, s — strong, m — medium. 

The absorption curve shows a character is t ic sp l i t t i ng of the m a x i ­
m u m of the ni t rogroup (this is p a r t i c u l a r l y p rominen t when the th ick ­
ness of the layer is 0.02 mm.) . I n the region of G/u two m a x i m a can be 
seen: 1550 e m . - 1 , t y p i c a l for the n i t rogroup [24], [25] and 1515 c m . - 1 , 
w h i c h w o u l d correspond to the n i t rogroup conjugated w i t h the double 
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T A B L E II 

Frequencies and absorption values for the maxima of infra-red spectra of the mixture 
of nitroolefines (I) and (II) 

Wave numbers (cm.- 1) 
r 

l o g - Width of the slot 

5555 0.0119 
4347 0.0755 
2898 (vs) 1.4089 
2702 0.1428 
2300 0.1035 
1923 0.0712 0.08 mm. 

1639 0.3747 
1550 0.9137 
1515 1.0864 
1449 0.5031 
1342 1.1249 
1265 0.1611 0.02 mm. 

1694 (vw) 0.2103 
1626 (vs) 1.4319 
1576 (vs) 1.5528 
1526 (vs) 1.6383 
1439 (vs) 1.7448 
1351 (vs) 1.9586 
1265 0.8696 
1234 0.5497 
1190 0.9706 
1136 0.4842 
1081 0.2417 
1047 
1025 
995 

(vw) 0.1390 1047 
1025 
995 

0.1965 
0.4283 

952 0.9829 
921 0.5591 
900 0.3799 
859 0.7932 
819 1.7212 
787 0.7569 
748 1.4559 
724 0.4737 0.08 mm. 

vs — very strong, vw — very weak. 

b o n d of methylene group (B). A s imi la r shif t ing of frequency of the n i ­
t rogroup towards lower values has already been ment ioned i n the l i te­
ra ture [10], [26]. 
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I t is k n o w n that the quan t i t a t ive de terminat ion of isomeric n i t ro-
olefines i n their m ix tu re can be done b y means of the infra-red absorp­
t i o n spect rum. Shechter a n d Shepherd [10] examined the m i x t u r e of 
2-methyl-3-ni t ropropene a n d 2-methyl - l -n i t ropropene . T h e y bo th posses­
sed compounds i n pure form and this s impl i f ied the quan t i t a t ive analysis . 

I n our instance, on ly the isomer (I) was i n the pure fo rm, and the 
product obta ined f rom the acetylated 1 -n i t romethy l - l -hydroxycyc lohexane 
was a m i x t u r e of two isomers, (I) and (II) . Therefore, it was impossible 
to use the ord inary methods of spectral analysis of m i x t u r e of two com­
ponents. 

The me thod described b y W r i g h t [27] allows to e l iminate the i n ­
fluence of the presence of another substance on the band of the exa­
m i n e d compound . 

The curve ( F i g . 4) shows the infra-red absorption of the m i x t u r e of 
isomers i n solut ion i n cyclohexane (2 m l . of the m i x t u r e were dissolved 
i n 25 m l . of cyclohexane) i n the range between 6.3 a n d 6.7 [i. T w o bands 
have been ob ta ined : the first w i t h a wave length of 6.45 [i (frequency 
1550 e m . - 1 ) corresponds to v ibra t ions of the ni t rogroup i n the isomer (I), 
and the second, 6.575 // (frequency 1519 c m . - 1 ) , w o u l d be assigned to 
the n i t rogroup conjugated w i t h a double b o n d i n the isomer (II) . The 
influence on the 6.45 fi b a n d of isomer (II) was e l imina ted by p lo t t i ng 

N 
C-CH-ND; 

FIS- 4 Fig. 5 

the straight line tangent to the spec t rum curve at the points correspon­
d i n g to the wave, lengths 6.375 and 6.17.") p. The absorp t ion value was 
determined f rom the difference A=Aa - Ab. The content of the c o m -
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ponent (I) i n the m i x t u r e of (I) a n d (II) was determined from the v a ­
lue A b y means of the s tandard curve ( F i g . 5). 

The values of log Ijl0 were p lo t t ed against the concentrat ions of 
solutions of the compound (I). T h e basic 1 0 0 % concent ra t ion was ad­
m i t t e d when 2 m l . of the substance were present i n 25 m l . of the solu­
t i o n i n cyclohexane. The lower concentrat ions — 50, 25 and 1 0 % — were 
ob ta ined b y the corresponding d i l u t i o n of the basic solut ion. . 

T A B L E III 

Data for the standard curve 

Content of isomer (I) vol % Aa At A=Aa-Ab A 

50.0 0.4732 0.2040 0.1692 
0.4930 0.3320 0.1610 0.1651 

25.0 0.2576 0.1540 0.1036 
0.2602 0.2570 0.1032 0.1034 

10.0 0.1126 0.0716 0.0410 
0.1508 0.0958 0.0550 0.0480 

T A B L E IV 

Analysis of the mixtures of (I) and (II) 

Examined 
sample Aa At A=Aa-Ab A Content of the 

isomer (I) vol % 

A O , 0.5087 0.4600 0.0487 
0.3010 0.2540 0.0470 0.0478 10 

AO„ 0.2519 0.2100 0.0419 
0.2669 0.2250 0.0419 0.0419 9 

AC-n+,50% 0.3936 0.2846 0.1090 
in 50:50 ratio 0.4256 0.3100 0.1156 0.1123 29.5 

The values of absorp t ion of these solutions are t abu la ted (Table I I I ) . 
The values of absorpt ion of two samples of (II) , m a r k e d A O i a n d A O n , 
are also t abu la ted below (Table I V ) . T o check the result ob ta ined for 
the sample A O n , the so lu t ion of the sample was m i x e d w i t h the 5 0 % 
solut ion of the isomer (I) i n the ra t io 50:50. T h e content of the isomer (I) 
i n the solu t ion thus ob ta ined was nex t de termined b y the me thod de­
scribed above. The value was i n agreement w i t h the expected figure. 
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