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W h e n ca r ry ing out further experiments on the condensat ion of cy­
cl ic ketones w i t h nitroparaffins i n presence of basic catalysts , we found 
tha t cyclooctanone (azelaone) also reacted w i t h ni t romethane i n benzenic 
solut ion i n condit ions s imi lar to those described for the react ion of cyc lo­
heptanone and ni t romethane [1], W a t e r was also formed du r ing the 
react ion of cyclooctanone, but the amount of water was not p ropor t iona l 
to the nitroolefine formed, and this was most l i k e l y due to the forma­
t ion of by-products h a v i n g the structure of enamine. Th is w i l l be a sub­
ject of a special inves t iga t ion . 

The react ion of fo rmat ion of nitroolefine was slow, the y i e l d was 
ca. 9 . 3% calcula ted on the ketone used. The react ion can be represented 
b y the equa t ion : 

(I) G H « N 0 « 

I t was possible to raise the y i e l d of (I) up to 13 .5% by recyc l i s ing 
foreruns w h i c h con ta in regenerated cyclooctanone. 

1-Ni t romethylcyclooctene (I) gives an uncer ta in react ion characte­
r i z i n g p r i m a r y nitroparaffins. I t possesses a scent s imi la r to tha t of 
turpent ine . 

The u l t rav io le t absorpt ion spectrum of solutions i n e t h y l a lcohol 
has been determined i n a spectrophotometer U n i c a m SP-500, w i t h quar tz 
opt ics . 

The absorpt ion curve ( F i g . 1) shows two shoulders. The shape of 
the curve is not t y p i c a l for electronic spect rum of n i t roa l ipha t i c com­
pounds. 

[621] 
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O n the contrary , the infra-red absorpt ion spectrum ( F i g . 2) con­
f i rmed the suggested structure (I). The cap i l l a ry f i l m of the l i q u i d sub­
stance was examined i n a H i l g e r H-800 spectrophotometer w i t h a 60° 
p r i sm of sodium chloride, and automat ic regis t ra t ion. 

The character is t ic bands have the 
fo l lowing frequencies, i n c m - 1 : 2928 (vs), 
2863 (s), 1069 (w), 1547 (vs), 1466 (s), 
1447 (s), 1397 (s), 1372 (vs), 1300, 1280 
(vw), 1200 (vw), 1197, 1151 (vw), 1000 
(vw), 1019 (w), 950 (w), 898 (w), 878 (w), 
828 (sh), 797 (w), 702 (vw). 

(Abbrev ia t ions : vs — ve ry strong, 
s — strong, w — weak, v w — very weak, 
sh — shoulder). 

The band character iz ing s t re tching 
v ibra t ions C — H is spl i t i n t w o : 

a ve ry s t rong b a n d near to 2938 c m - 1 

wh ich should p robab ly be ascribed to 
asymmet r i c v ib ra t ions , and a b a n d of 
m e d i u m strength and frequency 2803 
c m - 1 charac ter iz ing most l i k e l y symme­
t r ic v ibra t ions of me thy len ic group i n 
cyclooctane [2]. 

The ni t roolef inic structure (I) is 
confi rmed b y the existence of the b a n d 
near to .1669 c m - 1 , t y p i c a l for the bond 

C = C i n cycloolefines. The ni t ro group is character ized b y two t y p i c a l 
bands of 1547 c m - 1 (asymmetr ic s t re tching v ibra t ions) and 1372 c m - 1 

( symmetr ic s t re tching v ibra t ions) . 
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C y c l o o c t a n o n e (azelaone) was prepared by the i m p r o v e d me thod 
already described elsewhere [3J. 



On Preparation and Properties of 1-Oyeloocienylnitromethane (523 

The product had b . p . 110° under 56 m m . H g , m . p . 23°, n'$ 1.4695. 
R e a c t i o n o f a z e l a o n e w i t h n i t r o m e t h a n e . 12.6 g (0.1 mol .) 

of azelaone, 18.3 g (0.3 mol.) of n i t romethane were dissolved i n 50 m l . 
of benzene. Af t e r add ing 1.5 m l . of p iper idine as a catalyst , the so lu t ion 
was ref luxed for several hours. The water formed du r ing the react ion 
was collected i n the azeotropic s t i l l -head. Af te r 18 hours 0.8 m l . o 
water were collected. F u r t h e r bo i l ing does not produce a n y increase 
of the q u a n t i t y of water . 

The anhydrous solut ion was d is t i l l ed under reduced pressure: 
10-15 m m . H g to collect foreruns and 2 m m . H g to fractionate the 
product . 

Fore runs conta in benzene, ni t romethane and piper idine . The frac­
t i o n A (b. p . 65-70° under 2 m m . H g ) was m a i n l y composed of azelaone. 
The f ract ion B (b. p . 100;106° under 2 m m . H g ) was collected for further 
pur i f ica t ion . 

The fraction A was completed w i t h fresh azelaone to 20.6 g. and 
after m i x i n g w i t h 29 g. of ni t romethane, 2 m l . of piper idine and 100 m l . 
of benzene, a new react ion was carr ied out. 

The react ion was repeated a few times. The quan t i ty of reagents 
a n d the yields are tabula ted (Table I) . 

T A B L E I 

Substances used Product 

Reaction 
No 

Azelaone -
Nitro­

methane 
g-

Piperi­
dine 
ml. 

Reaction 
No fresli 

. g-

regene­
rated 

g-

Nitro­
methane 

g-

Piperi­
dine 
ml. 

Benzene 
ml. 

fraction 
A g. 

fraction 
Bg. 

1 12.6 18.3 1.5 20 8.6 2.8 
2 12.0 8.6 29 2 100 12.0 5.0 
3 , 8.6 12.0 29 2 100 13.7 5.0 
4 6.9 13.7 29 2 100 13.0 6.0 

Total 40.1 18.8 

T h e combined fractions B redis t i l led under reduced pressure a n d 
4.9 g. of pure, colourless product , bo i l ing at 95-98 under 4 m m . H g were 
obta ined . 

A n a l y s i s : 
C „ H 1 5 0 2 N " requires 8 .2% N 

found 8 .5% N 
n g = 1.4959 
d20 = 1.0554 
MR calculated 46.90 

exper imenta l 46.76 
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The authors are m u c h indebted to Miss S. K w i a t k o w s k a and 
M r . P . G luz i r i sk i for examin ing the absorpt ion spectra. 
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