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ORGANIC PREPARATIONS AND PROCEDURES 2(1), 75-78 (1970) 

3-14 ITRO- 1,3 , 5-HEXATRI ENE' 

Charles W. Spangler and Ronald P. Hennis 
The Michael Faraday Laboratories 

Northern Illinois University 
DeKalb, Illinois 60115 

Department of Chemistry 

CH,=CHCH=CHCH=CHz CHz=CHCH=CCH=CHz 
HOAc I 
Ac20 NO* 

The chemistry of 1,3,5-hexatrieneY which can be considered to be the 
open chain n-electron analog o f  benzene, has been studied extensively during 
the past few years. 
electrophilic nitration o f  1,3,5-hexatrieneY but were unable to determine the 
position or positions of attack in the "nitrohexatriene" product. Their 
structural assignment was based entirely on a carbon-hydrogen analysis and the 
similarity of the ultraviolet spectrum to that of nitrobenzene. 
structures can be envisaged for an empirical formula of C,H7NOz, most of which 
could correspond to the observed ultraviolet spectrum, their assignment must 
be considered to be very tenuous. 

acetic acid and acetic anhydride, and the highly unstable product isolated 
by a combination of steam and vacuum distillations. Infrared analysis and 
comparison to a spectrum o f  authentic 1,3,5-hexatriene was consistent with 
nitro substitution in a highly conjugated system. 
with substitution at the three position by an electronegative grouping compared 
to both lY3,5-hexatriene and 3-methyl-1,3,5-hexatriene. Continuous nmr monitoring 
o f  the reaction mixture for a twenty-four hour period showed initial and con- 
tinuous substitution on the interior carbon skeleton as opposed to the terminal 
carbons. Reduction of a pentane solution of nitrohexatriene in a P a m  apparatus 
in the presence of Adam catalyst, followed by acid extraction and neutralization, 
yielded 3-aminohexane as the main hydrogenation product. 

Woods and coworkers2 had reported earlier an apparent 

Since many 

Nitration was accomplished in a mixture of concentrated nitric acid, 

Nmr analysis was consistent 
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C. W. SPANGLER AND R, P, HENNIS 

We conclude on the basis of t h i s  evidence tha t  n i t r a t ion  of 1,3,5-hexa- 
t r i e n e  yi,elds 3-nitro-lY3,5-hexatriene as the primary product. As such, t h i s  
represents an exception t o  the  general theory of acyc l ic  polyene subs t i t u t ion  
reac t ions ;  f o r  example, 
"Front ie r  e lec t ron"  method t h a t  lY3,5-hexatriene should undergo e l e c t r o p h i l i c  
subs t i t u t ion  ( n i t r a t i o n )  exclusively a t  the  1-pos i t ion3 .  

Fukui and coworkers pred ic t  on the bas i s  of the  

Experimental 

N i t r i c  acid (4.1 g ,  0.065 mole) was added dropwise to  a so lu t ion  of 
1,3,5-hexatriene5 (5'0 g ,  0.0625 mole), a c e t i c  acid (60 ml) and a c e t i c  
anhydride. The temperature was maintained below 40". After the  so lu t ion  
had stood a t  room temperature f o r  0.5 hour, i t  was added dropwise t o  a f l a s k  
from which steam d i s t i l l a t i o n  was in progress. 
sa tura ted  with s a l t  and ex t rac ted  with pentane. 
with i4aHCO3 solution and dried with anhydrous MgSOb. 
pressure yielded a highly unstable yellow l iqu id6  (1 g )  b . p .  46-52' (1 mm), 

'max 
6.65 and 7 . 5 5 ~  (conj -i102), nmr compared to  both 1,3,5-hexatriene and 
3-methyl-lY3,5-hexatriene: 

The pale yellow d i s t i l l a t e  was 
The pentane so lu t ion  was washed 

D i s t i l l a t i o n  a t  reduced 

(isooctane) 302 mu [ l i t . 2  hmaX (e thanol )  305 mu b . p .  60-70" (6mm)l i r  

C6H7N02 T 3.95 - 4.8  ( m y  4H, CH,=)  

C6H8 T 4.6 - 5 .1  (m, 4H, C H 2 = )  

(3-CH,) C6H7'  T 4.6 - 5 .1  (m, 4H, C H 2 = )  
T 2.8 - 4.15 (m, 3H, - C H = C H - )  
T 8.15 ( s ,  3H, CH3-1  

T 2.3  - 3.6 (m, 3H, -CH=CH-)  

T 3.35 - 4.0 ( m y  4H, -CH=CH-)  

Nitro-1,3,5-hexatriene (ca. l g )  was dissolved in 250 m l  of pentane 
and mixed w i t h  0.5 g Adams ca t a lys t .  
apparatus and was e s s e n t i a l l y  complete a f t e r  2 hours. 
less so lu t ion  had an amnonia-like odor. 
f i l t r a t i o n ,  the amine was ex t rac ted  by washing the pentane so lu t ion  several 
times with small portions of d i l u t e  H C 1  (3N). The combined HC1 ex t r ac t s  
were then neutralized with NaOH and the 1 iberated aniine ex t rac ted  in pentane. 
The bulk of the pentane was removed by f r ac t iona l  d i s t i l l a t i o n  and the residue 
submitted to  glpc which revealed the presence of e s s e n t i a l l y  one component 

Reduction was ca r r i ed  out i n  a Parr 
The c l e a r ,  color- 

After removal of the c a t a l y s t  by 
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3-NITRO-1,3,5-HEXATRIENE 

(plus residual pentane, ca. 50-60% recovery of the  theore t ica l  y i e ld  of 
aminohexane). 
mixture of the three isomeric ami nohexanes . 

In one reduction car r ied  out under ident ica l  conditions,  a small quant i ty  
of n-hexylamine was a l so  obtained (3-MH2: 87%, 1-NH2: 13%). This product was 
obtained from a la rge  sca l e  nitration-hydrogenation process (10 g 1,3,5-hexa- 
t r i e n e ) ;  however n-hexylamine has never been observed as a f ina l  product i n  the 
small sca le  (5 g lY3,5-hexatriene o r  less) sequence. 

3-Nitro-1,3,5-hexatriene i s  a highly unstable substance, and i s  espec ia l ly  
l a b i l e  t o  both polymerization and thermal decomposition. 
periods up t o  24 hours a t  0" i n  d i l u t e  (<  1%) pentane so lu t ion  i n  the presence of 
hydroquinone. 
mixture ( 9 : l )  of geometric o r  posit ional isomers. 
of isomeric iden t i ty  is not possible.  

described above (from 5 g lY3,5-hexat r iene)  were continuously monitored by nmr 
f o r  a twenty-four hour period. The progress of n i t r a t ion  could be followed by 
observing the  disappearance of the in tense  t r i p l e t  portion of the ~3.35-4.0 
lY3,5-hexatriene mul t ip le t  (assigned t o  the  -CH=CH- protons).  
disappearance o f  t h i s  absorption ( t o t a l l y  absent i n  3-ni t rohexat r iene)  ind ica tes  
t h a t  i n i t i a l  a t tack  occurs a t  the 3-posit ionY as  does comparative in tegra t ions  
( 3  i n t e r i o r  : 4 terminal protons).  

This was shown t o  be 3-aminohexane by comparison t o  a known 

I t  can be s tored  f o r  

Glpc ana lys i s  of a f r e sh ly  prepared sample ind ica tes  a probable 
A t  t h i s  time however assignment 

Aliquots taken from a n i t r a t ion  reaction mixture ident ica l  t o  the  one 

The rapid 
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