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In one of our  pape r s  [1] it was  shown that  the b ipo la r  ion of 3 , 3 - d i n i t r o - l - a m i n o p r o p a n e  can be f lu-  
o r ina ted  only at the anionic r eac t i on  c e n t e r  to give 3 - f l u o r o - 3 , 3 - d i n i t r o - l - a m i n o p r o p a n e .  It was in t e res t ing  
to s tudy  the d i r ec t  f luor ina t ion  of the b ipo la r  ion of 2 ,2 -d in i t roaminoe thane  (I), d e s c r i b e d  in [2], with e l e -  
menta l  f luor ine  in o r d e r  to a s c e r t a i n  the gene ra l i t y  of the c h a r a c t e r  of the p r o g r e s s  of this r eac t ion  in the 
s e r i e s  of  c0 ,w-din i t ro-c~-aminoalkanes .  It is indicated that  the b ipo la r  ion of (1) cannot  be f luor ina ted  with 
p e r c h l o r y l  f luor ide  in a m e d i u m  that  conta ins  methanol ,  wa te r ,  o r  e the r  [3]. Our  a t t empts  to f luor ina te  (I) 
with e l emen ta l  f luor ine  in w a t e r  unde r  the condi t ions  d e s c r i b e d  in [1], and a l so  in methanol ,  have as ye t  
a l so  p roved  u n s u c c e s s f u l .  However ,  when the r eac t i on  is run in CC14 med ium at low t e m p e r a t u r e  it p roved  
poss ib l e  to obtain 2 - f l u o r o - 2 , 2 - d i n i t r o a m i n o e t h a n e  (III) and to i so la te  it as the f ree  base  a f te r  t r ea t i ng  the 
r e a c t i o n  p roduc t  with a lcohol ic  a m m o n i a  solut ion:  
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We s tudied s o m e  of the r eac t i ons  of amine  (III). Amine  (III) when r eac t ed  with fo rma ldehyde  in the 
p r e s e n c e  of H C1 f o r m s  t r i s -  1 ,3 ,5-  (2' - f l u o r o - 2 ' , 2 ' - d i n i t r o e t h y l )  - 1 , 3 , 5 - t r i a z a c y c l o h e z a n e  (IV). The r eac t ion  
of  (III) with n i t roa l coho l s ,  on the example  of 2 ,2 -d in i t rop ropano l ,  l eads  to the condensa t ion  p roduc t  (V), 
which is conve r t ed  to n i t r a m i n e  (VI) by t r e a t m e n t  with a mix tu re  of conc.  H2SO 4 and HNO3: 
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E X P E R I M E N T A L  

2 - F l u o r o - 2 , 2 - d i n i t r o a m i n o e t h a n e  (II1). With s t i r r i ng ,  38 g of F2, diluted with N 2 in a 1:10 vo lume ra t io ,  
was  p a s s e d  th rough  a suspens ion  of 14.4 g of (I) in 100 ml of CCI 4 at - 2 0  ~ in 6 h. The mix tu re  of u n r e a c t e d  
(1) and sa l t  (II) was rap id ly  f i l t e red  at a t e m p e r a t u r e  be low 0 ~ t r a n s f e r r e d  to 100 rnl of a 1:1 mix tu re  of 
CH2CI 2 and CH3OH , and a solut ion of exces s  NH 3 in methanol  was added. The insoluble  p roduc t s  w e r e  f i l -  
t e r ed ,  and the so lu t ion  was  washed  with wa te r ,  d r i ed  o v e r  MgSO4, and the so lvent  was  dis t i l led  off. The 
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residue was vacuum-distilled. We obtained a liquid with a greenish tinge, bp 29.5 ~ (0.I ram); yield 4.9 g 

(32.1%);nD 2~ 1.4405. NMR spectrum at 20 ~ (5, ppm): broad singlet 1.78 (NH2) , doublet 4.00, JHF 19~2 Hz 

(CH2). F rom [4]: bp 38-41 ~ (0.3 mm). 

T r i s - l , 3 ,5 - (2 ' - f l uo r0 -2 ' , 2 ' - d in i t roe thy l ) - l , 3 ,5~ t r i azacyc lohexane  (IV). To a solution of 7.65 g of amino 
(III) in 60 ml of CH2CI 2 was added a neutral  solution of 1.5 g of pa ra fo rm in 10 ml of methanol. The r eac -  
tion mixture was refluxed for 1 h in a flask connected to a water  separa tor ,  in which connection 0.95 ml of 
water  was collected. A vigorous s t r e a m  of anhydrous HCI was passed through the solution at 0 to - 5  o for 
30 sec,  in which connection a white crys ta l l ine  precipi tate  was obtained. The react ion mixture was heated 
under reflux for 2 h until the precipi tate  had dissolved. The react ion product was isolated by distilling off 
the solvent to give 5.28 g (64%) of (IV) as white c rys ta l s  with mp 141-142 ~ (decompn.) (from CHCI3). Found: 
C 21.68; H 2.56; F 11.67; N 25.56%. CgH12F3NgO12. Calculated: C 21.82; H 2.42; F 11.51; N 25.45%. NMR 
spec t rum in deuteroacetone at 20 ~ (5, ppm): singlet 3.90 (CH 2 in the ring), doublet 4.18, JHF 19.2 Hz (CH 2 
in the side chain). 

1 - F l u o r o - l , l , 5 , 5 - t e t r a n i t r o - 3 - a z a h e x a n e  (V). To a solution of 7.65 g of amine (III) in 60 ml of CH2C12 
were added 6.0 g of 1,1-dinitroethane and 3.75 ml of 40% aqueous formaldehyde solution, and the mixture 
was s t i r r ed  at 30-35 ~ for 3 h. The organic layer  was separated,  and the aqueous layer  was extracted with 
5 ml of CH2C12. The combined solutions in CH2C12 were  washed with water  and dried over MgSO 4. The so l -  
vent was vacuum-dis t i l led.  To the residual  c lear ,  yellowish, viscous liquid was added 4 ml of CHC13, and 
then 6 ml of CCI 4 after  solution. 

The solution was allowed to stand at -i0 to -12 ~ for 20 h. The obtained precipitate was filtered and 
washed with chilled CCI4. We obtained 3.55 g (25.1%) of (V) as white crystals with mp 52-54 ~ Found: C 
21.23; H 2.77; F 6.73; N 24.64%. CsHsFNsO 8. Calculated: C 21.05; H 2.82; F 6.63; N 24.48%. 

l-Fluoro-l,l,3,5,5-pentanitro-3-azahexane (VI). With stirring, 3.5 g of (V) was added at 0 ~ in 15 rain 
to 20 ml of 94% H2SO r solution. Then 10mlof 98% HNO 3 solution was added dropwise at 0 ~ in 10 rain. The 
reaction mixture was stirred at 20-25 ~ for 2 h and then poured on 250 g of cracked ice. The obtained pre- 
cipitate was filtered, washed with water (5 • 50 ml) on the filter, and dried. We obtained 3.42 g (84.5%) of 

(VI) as white crystals with mp 125-125.5 ~ (from CHCI3). Found: C 18.05; H 2.17; F 5.96; N 25.66%. CsH 7 
�9 FN6Oi0. Calculated: C 18.18; H 2.12; F 5.76; N 25.45%. 

The addition of i0 ml of conc. HNO 3 and 20 ml of cone. H2SO 4 to the mother liquor, obtained from 
the isolation of crystalline (V) in the preceding experiment, gave an additional 5.45 g of (VI) with mp 123- 
125 ~ The total yield of (VI), when based on the starting (Ill), was 53.8%. 

C O N C L U S I O N S  

1. It was shown that the bipolar  ion of 2 ,2-dini t roaminoethane can be fluorinated with elemental  
fluorine to give 2-f luoro-2,2-dini t roaminoethane.  

2. The end react ion product of 2-f luoro-2,2-dini t roaminoethane with formaldehyde in the presence  
of HCI is t r i s - l , 3 , 5 - (2 ' - f l uo ro -2 ' , 2 ' - d in i t r oe thy l ) - l , 3 , 5 - t r i a zacye lohexane .  
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