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In one of our former papers [1] we found that 1-cyclohexenylnitro-
methane cannot be prepared in a pure form by olefinisation of the acetyl
derivative of 1-nitromethyl-1-hydroxycyclohexane. The product so ob-
tained differed from 1-cyclohexenylitromethane by its physical con-
stants and some chemical reactions.

We originally suggested that one of the products of olefinisation
would be an isomer of cyclohexenylnitromethane, i. e., cyclohexylidene-
nitromethane (IT)

CH;NO,

&_v

The product (I) is well known in the literature [2] — [5] and its struc-
ture can be expressed by the ‘half-chair’® form of Barton [6]. The new
product (IT) which has now been obtained by us differed from the pro-
duct (I). Thus, the ultraviolet absorption curve of the compound (I) did
not show the maximum typical for the nitrogroup but only a slight bend
in the region of 267 —300 mg and the new product (II) gave a sharp ma-
ximum at 262 my and the bend shifted to 312—350 myu.

The difference between the absorption curves could be explained by
the lack of conjugation of double bonds in the compound (I), where only
two separate chromophores exist (4). On the contrary, the conjugation (B)
exists in the compound (II).
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Two separate chromophores of the type (4) do not suffice to create
the maximum of the ultraviolet absorption curve, and this may be due
to the steric influence on the nitrogroup of the cyclohexenyl ring. A si-
milar effect has also been observed in the case of 1-cycloheptenylnitro-
methane [7] and of 1-nitromethyl-1-hydroxycyclohexane [8].
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“ However, taking into consideration data
20l existing in the literature, the formation of
the isomer (I1) should be regarded as not ve-
15 ry probable. Some of the authors exclude
the possibility of formation of the system
101 N R=CHNO,, i. e., the existence of the struc-
b ture with cyclohexylidenenitromethane group

R [9], [10]. This is based on the assumption of
greater stability of the endocyclic (I), than
of the exocyclic form (II) in cyclohexane
and the tendency to transformation of the
product (II) into (I).

The only argument in favour of the stability of the structure (II)
would be the fact, that the active hydrogen attached to carbon with
a nitrogroup always takes part in all known reactions of forming nitro-
olefines by splitting acetic acid off acetyl derivatives [3], [11]— [23].

In order to elucidate the problem of the structure of compound
obtained by olefinisation of acetylated 1-nitromethyl-1-hydroxycyclohexane
(with the probable structure (II)), its infra-red absorption spectrum was
examined. To compare, the infra-red absorption of (I) was also investi-
gated (IMig. 2, Table I).

The absorption curve of (I) is very similar to that of 1-cycloheptenyl-
nitromethane according to experiments described in one of the former
publications [7]. It shows the presence of characteristic vibrations of the
double bond in cycloaliphatic rings (v=1666 cm.™?) and a marked shif-
ting of deformation vibrations of CH, towards lower frequencies (1429 cm.™).
Very prominent are both frequencies of the aliphatic nitrogroup (1555 and
1370 em.™?). Thus the structure of the compound (I) as 1-cyclohexenyl-
nitromethane should be considered as being confirmed, although no
clear maximum for NO, group can be found in the electronic spectrum
(Irig. 1, Curve a).

Fig. 1
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Fig. 2

The spectrum of the olefin (IT) prepared from the acetylated 1-nitro-
methyl-1-hydroxycyclohexane is given in Fig. 3 and Table II.
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TABLE 1

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

Wave numbers (cm.™!) log— Assignement
—— | " — S
5555 | 0.0170
4347 | 0.0641
2898 (vs) | 1.4559
2666 ‘ 0.1485
2409 | 0.0820
1666 : 0.3430 | ¢=Cin cycloaliphatic compounds
1555 (vs) | 1.5528 NO, asym. stretching
1439 (vs) | 1.6778 | CH, deformation frequency in cycloali-
! I phatic compounds, shifted under influ-
' | ence of the double bond C=C
1370 (vs) | 1.7695 NO, sym. stretching
1306 (s) I 1.3098
1265 0.6904
1197 (s) 1.3187
1176 (m) 1.0132
1136 0.9586
1092 0.4922
1047 . 02166
1015 0.1869
980 0.6090 |
921 1.0270 |
888 0.4829 !
851 0.2161 |
840 | 0.2510
796 0.3526
786 0.7011
769 0.6037 |
757 . 04510 |
724 . 09031 |
——— ! ji/ 7 1
vs — very strong, s — strong, m — medium.

The absorption curve shows a characteristic splitting of the maxi-
mum of the nitrogroup (this is particularly prominent when the thick-
ness of the layer is 0.02 mm.). In the region of 6 two maxima can be
seen: 1550 ¢cm.™', typical for the nitrogroup [24], [25] and 1515 em.—},
which would correspond to the nitrogroup conjugated with the double
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TABLE 1I

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

Wave numbers (¢m.™) logl— Width of the slot

5555 I 0.0119

4347 | 0.0755

2898 (vs) i 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 I 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 1 0.5497

1190 [ 0.9706

11386 | 0.4842

1081 ' 0.2417

1047 (vw) 0.1390

1025 | 0.1965

995 0.4283

952 | 0.9829

921 | 0.5591 1

900 | 0.3799

859 ' 0.7932

819 1.7212

787 0.7569

748 ‘ 1.4559 ‘.

794 ‘ 0.4737 [ 0.08 mm.

Vs — very strong, vw — very weak.

bond of methylene group (B). A similar shifting of frequency of the ni-
trogroup towards lower values has already been mentioned in the lite-
rature [10], [26].
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It is known that the quantitative determination of isomeric nitro-
Olefines in their mixture can be done by means of the infra-red absorp-
tion spectrum. Shechter and Shepherd [10] examined the mixture of
2-methyl-3-nitropropene and 2-methyl-1-nitropropene. They both posses-
sed compounds in pure form and this simplified the quantitative analysis.

In our instance, only the isomer (I) was in the pure form, and the
product obtained from the acetylated 1-nitromethyl-1-hydroxycyclohexane
was a mixture of two isomers, (I) and (IT). Therefore, it was impossible
to use the ordinary methods of spectral analysis of mixture of two com-
ponents. '

The method described by Wright [27] allows to eliminate the in-
fluence of the presence of another substance on the band of the exa-
mined compound.

The curve (Fig. 4) shows the infra-red absorption of the mixture of
isomers in solution in cyclohexane (2 ml. of the mixture were dissolved
in 25 ml. of cyclohexane) in the range between 6.3 and 6.7 u. Two bands
have been obtained: the first with a wave length of 6.453 u (frequency
1550 em.—) corresponds to vibrations of the nitrogroup in the isomer (I),
and the second, 6.575 u (frequency 1519 cm.™!), would be assigned to
the nitrogroup conjugated with a double bond in the isomer (II). The
influence on the 6.45 x4 band of isomer (II) was eliminated by plotting

C-CH-n,
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Fig. 4 Fig. 5

the straight line tangent to the spectrum curve at the points correspon-
ding to the wave lengths 6.375 and 6.475 u. The absorption value was
determined from the difference 4=4,-4,. The content of the com-
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ponent (I) in the mixture of (I) and (II) was determined from the va-
lue 4 by means of the standard curve (Fig. 5).

The values of log I/I, were plotted against the concentrations of
solutions of the comi)ound (I). The basic 1009, concentration was ad-
mitted when 2 ml. of the substance were present in 25 ml. of the solu-
tion in cyclohexane. The lower concentrations — 50, 25 and 109, — were
obtained by the corresponding dilution of the basic solution. .

TABLE III

Data for the standard curve

Content of isomer (I) vol 9, l A, Ap ! A=4,—4, A
- | 2
50.0 ‘ 0.4732 | 0.2040 l 0.1692
" 0.4930 0.3320 I 0.1610 0.1651
25.0 0.2576 0.1540 | 0.1036
‘ 0.2602 0.2570 0.1032 0.1034
10.0 i 0.1126 0.0716 0.0410
i 0.1508 % 0.0958 | 0.0550 0.0480
TABLE IV
Analysis of the mixtures of (I) and (II)
Examined — Content of the
: A=4,—A !
sample Aa 4 i = isomer (I) vol ¢,
AOQg 0.5087 : 0.4600 0.0487
0.3010 | 0.2540 0.0470 0.0478 - 10
A0y 0.2519 0.2100 0.0419
0.2669 0.2250 | 0.0419 0.0419 9
AOp+ 509, 0.3936 0.2846 0.1090
in 50:50 ratio | 0.4256 0.3100 0.1156 0.1123 | 29.5

The values of absorption of these solutions are tabulated (Table III).
The values of absorption of two samples of (II), marked AO; and AOy,
are also tabulated below (Table IV). To check the result obtained for
the sample AOy, the solution of the sample was mixed with the 509,
solution of the isomer (I) in the ratio 50:50. The content of the isomer (I)
in the solution thus obtained was next determined by the method de-
seribed above. The value was in agreement with the expected figure.
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