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ORGANIC PREPARATIONS AND PROCEDURES 1 (l), 5-10 (1969) 

PREPARATION AND REACTIVITY OF THE Z-BITROSO-~-NITROCYCLoHExbBONE! 

FaMiniSci and LQUiliCo 
I s t i t u t o  di Chimica del Politecnico,Milano 2 0 1 3 3  

I 
1 Preliminary report8 indioated t h a t  the react ion between ketones and 

dinitrogen t e t ro l ide  under mitab le  conditions could be stopped at 

a-nitroebo-nitrdretones.Thi8 react ion is par t icu lar ly  useful  in the 

case of cyclohexanoneathe react ion product I is obtained in good 

yields under very simple experimental condit1one;the r eac t iv i ty  of I 

is unueuslly high end permits ner syntheses of h y d r a r d c  and n i t r o l i c  

acide,arnides,amidoximee and phenylhydrazonee. 

The nitrosonitraketone I with hydroxylamlne leado t o  the hydroxamio 

acid I1 a 

I1 

The n i t r o l i o  acid I11 is formed with alkal ine hydroxides I 

The corresponding e s t e r  I V  ie formed with eadium methoxide : 
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F. M I N I S C I  AND A .  Q U I L I C O  

Ammonia and aliphatic amines at first lead t o  the amide V, 

and afterwards t o  the amidozime VI I 

/NOH / BOH 
BNHCO- ( CH2 ) 4-C ' + m2 - RNECO-(CH2)4-C/ 

'NO 2 VI 'mFt 

On the contrary the nitrophenylhydrazone VII is  formed with anil ine : 

/X-NHC H 
6 5  

N02 + 2 c 6 ~ p 2  --> C~H~NECO-(CH -c/ 
2 

2 4  'NO p>c" VII 

Experimental 

2-~i tros~2-~trooyclahexanone (I). To a solution of' 29  g. of cyclu- 

hexanone and 30 ml. of acetio anhydride i n  160 ml. of carbon tetra- 

ahloride, is  added a t  o0  27 ml. of dinitragen tetroxide. The solution 

2 

i e  maintained at  ~ - 1 0 ~  for 3 hre. and the precipitated product, 

weighing 16.5 g. i s  collected. a f t e r  cooling overnight a t  - l o o ,  the 

f i l t r a t e  i e  kept at S 1 O o  for an additional 6 hra. t other 15 g. of 

product is  obtained. After a further 48 he. a t  -loo, an additional 

5 g. ef produot is collected. The t o t a l  yield of Z-nitroa+2-nitro- 

cyclohexanone amounts t o  36.5 g. (?&).The product melts a t  9ao(dec.). 

h a l .  Calod. far C H B 0 t C, 41.86 ; H, 4.68 ; B, 16.28 . Found t 

C, 41.75 ; H, 4.62 ; N, 16.30 . 
I.B. bands t 1740 cm-'(C=O), 1350 and 1570 cm-'(H02), 1290 c1n-~(N0). 

The pure product, colourlese c r i e t a l s  (dimer), dieeelvee in organic 

aolvente with a blue celour (monomer). It elewly deteriorates giving 

acidio products, with adipic acid as f i n a l  produot; i t  oan be purified 

by washing with a solution of sodium bicarbonate. The deterioration 

ocoure rapidly, with development of nitrogen oxides, by warming in 

organio solvents (XT i n  acid solutione. 

6 8 2 4  
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2-NITROSO-2-NITROCYCLOHEXANONE 

5-Nitroformylaxime of valerohydroxamic acid (11). To a mixture of 5.4 

g. of I and SO ml. of methanol, is added 3 g. of hydroqlamine hydro- 

chloride and 3.6 g. of sodium acetate. The mixture is s t i r r e d  at room 

temperature u n t i l  complete dissolut ion of I (2 hre.). The methanol 

eolution is stripped under aspirator  vaouw~ and the residue is crystal- 

l ieed from water; 5.7 g. of product is  obtained ( a $ ) ,  m.p.136°(deo.). 

Anal. Calcd. for C6HllNASOs CC, 35.12 ; B, 5.40 ; N, 20.48 . Found : 
C, 35.18; H, 5.48 1 B, 20.36 

The product dissolves i n  alkali with 8 red colour (n i t ro l io  aoid) and 

it 1s preoipitated unaltered by acide. d v io le t  eolution ie obtained 

with f e r r i o  ohloride and a green preoip i ta te  with cuprio acetate 

(hydroxamio acid). Acid hydrolysis leads t o  adipio acid. 

Bensoylderirative, m.p. 1 2 6 O  (deo.) . 
Anal. Calcd. fop) C H 19 0 : C, 58.11 ; H, 4.63 ; I?, 10.17 . Found I 

2 0  1 9  3 7 

C, 5 8 - 0 8  ; H, 4 - 5 6  8 X, 10.18 

Bsmoyl derivative of 5-nitroformyloxime of va le r ic  acid (111). 

TO a S O l U t i m  O f  1.2 go O f  POtaBSiW hydroride i n  30 d. O f  W a t e r ,  is 

added 2 g. of I . Bfter  stirring at  room temperattare for 30 minutes, 

a red solut ion is obtained; 2 g. of beneoyl chloride is added a t  O o  

with stirring. The so l id  prec ip i ta te  is f i l t e r e d  and washed with 

ether  t o  remeve bensoic acid. The residue i a  cryetal1iz;ed from a q u e w  

methanol giviw 2.9 g. of produot melting at  136' (doc.) ( 8 4 ) .  

Anal. Calcd. for C13H141f206 I C, 53.06 ; H, 4.80 ; X, 9 . ~ 2  . Found t 

C, 53.19 H, 4.91 N, 9.37 . 
Final  oonfirmatirn of the s t ruoture  of I11 is provided by synthesim 

(beneoylation of the known n i t r o l i c  acid ). 3 

Beneoyl derivative of 5-nitroformyloxime of methyl valerate  (IV). 

To a solut ion of sodium methoxido, obtained f r o m  0.2 g. of sodium 

and 20 ml. of methanol, is added 1.5 g. of I . After s t i r r i n g  at room 

temperature far 20  minutee, a red solut ion i a  obtained. The methanol 

solut ion i s  atripped under aspirator  vaouum and the residue is UsSol -  
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F. MINISCI AND A. QUILICO 
ved i n  20 ml. of rater. 1.2 g. of benzoyl chloride i s  added at  O o  with 

stirring. The so l id  prec ip i ta te  i s  col lected and washed with sodium 

bicarbonate solution t o  remove the benzoic acid. The residue i s  crys- 

t a l l i ged  from methanol. The y ie ld  is  2.1 g. , m.p. 8 3 O  (dec.) ( 7 8 % ) .  

Anal. Calcd. for  C14H16H206 I C, 54.54 ; H, 5.23 ; N, 9.09 . Found I 

C, 54.68 ; H, 5.23 ; H, 9-02  . 
Confirmation of the s t ructure  of I V  is provided by synthesis from 

methyl 6-nitrocaproate4 (ni t rosat ion and benzoylation). 

54itroformyloxime of valeroamide (V). To 7 0  m l .  of conoentrated 

ammonia solution, is  added 1.2 g. of I with Stifiing a t  O o  . The red 

solut ion is rapidly evaporated t o  dryness under reduced pressure and 

the so l id  residue is crys ta l l ized  from ra t e r .  The y ie ld  is 0.8 g. , 
mop. 9 8 O  (dec.) (39$). 

Anal.Calcd. for C H N 0 i C, 38.09 ; H, 5.86 ; N, 22.21 . Found I 
6 11 3 4  

C, 38.12 5 H, 5.94 5 B, 22.12 . 
Benzoyl derivative, m.p. 1 2 2 O  (dec.) . 
Ilnsl.Calcd. fo r  C B I 0 : C, 53.24 ; H. 5 - 1 6  ; I, 14.33 . Founcl I 

c, 53.36 ; H, 5.24 ; H, 14.15 . 13 15  3 S 

5-hinoformyloxime (addoxime) of valeroamide (VI). The react ion is 

carried out 88 i n  the preparation of V except that the react ion i a  

allowed t o  proceed at  room temperature far 4 8  hrs. "he solut ion i e  

then concentrated under reduced pressure u n t i l  some white c r i s t a l a  

are visible .  1 0  ml. of acetone is added and 0.9  8. of so l id  is 

col lected (44%). The product c rys t a l l i ze s  from aqueous aoetone and 

melts a t  161'. 

bnel.Calcd. far C6H13N302 I C, 45.27 5 H, 6 - 2 3  5 B, 26.40 F m d  I 

C, 45.32 ; H, 8.41 ; 8 ,  26.23 . 
VI i s  a l so  obtdned from V and ammonia under ?he 8- oonditione. The 

s t ruoture  of VI is confirmed by synthesis from the amide of 4-cy-0- 

va l e r i c  acid and hydrorylamine. 
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2-NITROSO-2-NITROCYCLOHEXANONE 

S-btQlaminof oruvlaxinrs (emfdfxime) of B-methylvaleroamide (VI). 

Tho reaction is oarried out as in the preoeding aame with a oonoentra- 

ted solution of methylamine. From 4 g. of I 1.9 g. of VI i m  obtained 

(24); the produat orystallieea from ethanolather and melts a t  11S0 . 
hl .  Calcd. far C8H17BS02 : C, 51.31 ; H, 9.15 ; B, 22.44 . Found : 

C, 51.46 5 H, 9.14 B, 22.59 0 

S-Ritroforrsylpheny~drasone of tsleroenilide (VII). 7.6 g. of I is 
added with s t i r r ing  t o  12.4 g. of anil ine ; tho temperature sponta- 

neously rimes from 20° t o  60° . The reaotion is allowed t o  prooeed at 

room temperature for 24 hre. ; 50 ml.  of ether is added and a yell- 

preoipitate i m  oolleoted. The produot orymtallisee f rom ethanol and 

melts at 129O . Tho yield i m  5 g. ( 3 6 ) .  

Anal. Cald. far C18H2011403 : C, 65.51 ; H, 5.92 ; X, 16.46 . Farnd : 

C, 63.59 ; H, 6.01 B, 16.55 

Tho atnroture of VII i e  ooniirmed by synthesis from known reactions : 

6-braPlooaproio aoid is oanverted i n  the anilide by thioayl ohlaride 

and aniline, mop. 81° . 
5 

&id. C s l d o  for C,,H16NOBr I C, 55.26 H, 5-95 B, 5-18 Bs, 29.64 

F a d  I C, 51.24 H, 5.87 5 B, 5-15 1 Br, 29.41 

Tho brcmoaailide leads t o  the oorresponding nitroderivative using 

eilrer n i t r i t e ,  mop. 8S0 . 
baleCdlod. faC C12H16B20S t C, 61.18 8 H, 6.78 1 X, 91-87 . F d  I 

C, 61.24 ; E, 6.72 ; B, 11.83 . 
Tho anilido of 6-nitrooaproio aoid with beneendiasoniar ohlorido 

yields the m a m e  produot obtained from I and aniline. 

1. F.Hinisoi and A.Quilioo, Rend.Aco.Linoei, VIII, 155 (1962). 

2. The presenoe of aoetio anhydride is determinant far s t o p p i v  the 

roaotian t o  a-nitroao-a-nitroketone. 
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F. M I N I S C I  AND A. QUILICO 

3. H.C.Oodt, U.S.Patent 2,881,215 (195s) .  

4. F.Minisoi, M.Cecere and B.Galli, Gaze.Chim.It. 93, I 2 8 8  (1963). 

5. F.Miniiaoi, Gaze.Chim.It. 89, 1 9 1 6  ( 1 9 5 9 ) .  

- 
- 

(Received June 3,  1968) 
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