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We recent ly  descr ibed  the prepara t ion  of sal ts  of 3 - f luo ro -3 ,3 -d in i t ro - l - aminopropane  (I) [1, 2] and 
some of its reac t ions ,  including condensation with CH20 and 1,1-dini troethane [2]. In this r e s e a r c h  we in-  
vest igated the physical  p roper t i e s  of (I) and its behavior  in the Mannich reac t ion .  Amine (1) was obtained 
f rom the hydrochlor ide  as a co lor less  liquid which c rys ta l l i zed  below 0 ~ In the f ree  fo rm or in the fo rm 
of sal ts ,  (1) read i ly  condenses with CH20 and 1,1-dini troalkanes to fo rm Marmich bases  (II): 

FC(NO~)2(CH2)2NH~ CH~O~-HC(NO~)2R~ 
(1) 

R = C2Hs(a), C3HT(b),C4H9 (c) 
NO2 

HNO~ I 
FC(NO~)~(CH~)~NHCH~C(NO~)~R ---~ FC(NO~),(CH~)~ NCH2C(NO~):~R 

H2S04 . . . . . .  

(II)  . Na.N 02 HN03 ~' ( I !1)  

FC(NO~)~(CH~)~,N(N O)CH~C(N02)~ R 
H,SO, ( IV)  

The condensation was ca r r i ed  out at pH 4-6,  since the yields of (II) dec rease  under alkaline conditions.  
T r e a tme n t  of the secondary  ni t roalkylamines  (II) with HNO~ and NaNO 2 in concentrated H2SO a gives the c o r -  
responding N-ni t roamines  (III) and N-ni t rosoamines  (IV), r espec t ive ly .  The la t te r  a re  readi ly  converted 
to N-ni t roamines  by the action of concentra ted HNO~. 

EXPERIMENTAL METHOD 

3-Fluoro-3,3-dinitro-l-aminopropane (I). A solution of 10.3 g of the hydrochloride of (1) in 50 ml of 
water was neutralized to pH 8 at 0 ~ with 18 ml of 10% NHtOH in the presence of 50 ml of ether. The ether 
extract was worked up in the usual way, evaporated, and the residue was vacuum distilled to give 6.8 g (82%) 
of (I) as a colorless liquid with bp 57 ~ (~0.i ram); n~ 1.4458. Found: C 22.1; H 3.6; F 11.6; N 25.8%. C3H 6 
.FN304. Calculated: C 21.56; H 3.62; F 11.37; N 25.15%. 

l-Fluero-l,1,6,6-tetranitro-4-azaoctane (IIa). A solution of 0.4 g of NaOH and 1.34 g of l,l-dinitre- 
propane in 20 ml of water was added with stirring at 18-20 ~ to 2.03 g of the hydrochleride of (1) in :[0 ml 
of water. A solution of 1 ml of 36% CH20 in 5 ml of water was added dropwise to this suspension to pH 6, 
and the mixture was stirred for 3 h. The precipitate was filtered, washed with water, and air dried to give 
2.89 g (92.2%) of (IIa) with mp 40.5-41.5 ~ (CCI 4 with CHCI3). Found: C 27.2; H 3.2; F 5.9; N 22.4%~ CTHI2 
�9 FNsO 8. Calculated: C 26.84; H 3.86; F 6.07; N 22.36%. 

l-Fluoro-l,l,6,6-tetranitro-4-azanonane (IIb). A total of 2.98 g (91%) of (IIb) was obtained as white 
crystals with mp 45-46 ~ (CC14) from 2.03 g of the hydrochloride of (1), 1.48 g of l,l-dinitrobutane, 'and 1 ml 
of 36% CH20 via the preceding method. Found: C 29.2; H 4.5; F 5.2; N 21o4%. C8HI4FNsOs. Calculated.. 
C 29.38; H 4.31; F 5.80; N 21.40%. 

l-Fluoro-l,l,6,6-tetranitro-4-azadecane (He). Similarly, (IIc) was obtained as an oil from 2.03 g of 
the hydrochloride of (I), 1.62 g of l,l-dinitropentane, and 1 ml of 36% CH20. The oil was dissolved in 40 ml 
of CH2CI2, washed with water (two 20 ml portions), and dried over MgSO 4. The CH2CI 2 was air evaporated, 
and the solid residue was pressed on a filter and washed with n-hexane to give 2.87 g (84%) of (lie)with 

Institute of Chemical Physics, Academy of Sciences of the USSR. Translated from Izvestiya Akademii 
Nauk SSSR, Seriya Khimicheskaya, No. 8, pp. 1876-1877, August, 1972. Original article submitted October 5, 1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, ] 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without ] permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1823 



mp 22-23 ~ (CC14 with CHC13). Found: C 31.8; H 4.5; F 5.6; N 20.6%. CgH1GFN508. Calculated: C 31.67; 
H 4.72; F 5.56; N 20.52%. 

1 - F l u o r o - l , l , 4 , 6 , 6 - p e n t a n i t r o - 4 - a z a a l k a n e s  (Ilia-c).  A total of 12 ml of 94% H2SO 4 was added to a 
solution of 2 g of (IIa) in 8 ml of 98% NHO3, and the mixture  was s t i r r ed  at 65 ~ for 30 min and cooled to 
- 2 0  ~ The c rys ta l s  were  washed with ice water  and air  dr ied  to give 2.1 g (91%) of (Ilia) with mp 82-83 ~ 
(CHC13 with CC14). Found: C 23.6; H 3.5; F 5.4; N 23.5%. CTHllFN6010. Calculated: C 23.47; H 3.09; F 5.30; 
N 23.46%. (IIIb) and (IIIc) were  s imi la r ly  obtained. The yield of (IIIb) with mp 66.5-67.5 ~ (CHCI.~ with CC14) 
was 2.04 g (89.7%). Found: C 25.1; H 3.3; F 4.5; N 22.5%. CsH13FN6010. Calculated: C 25.81; H 3.52; F 5.10; 
N 22.58%. The yield of (IIIc) with mp 58.5-59.5 ~ (CHC13 with CC14) was 2.03 g (90%). Found: C 28.0; H 3.9; 
F 5.2; N 21.9%. CgH15FN6010. Calculated: C 27.98; H 3.91; F 4.92; N 21.76%. 

1 - F l u o r o - 4 - n i t r o s o - l , l , 6 , 6 - t e t r a n i t r o - 4 - a z a a l k a n e s  (IVa-c). A total of 1 g of (IIa) followed by 0.66 g 
of NaNO 2 was spr inked with s t i r r ing  into 15 ml of 94% H2SO 4 at - 1 0  ~ and the t empera tu re  was allowed to 
r i s e  to 20 ~ af ter  30 rain. The mixture  was s t i r r e d  at 18-22 ~ for 3 h and poured into 150 g of crushed ice.  
The resul t ing prec ip i ta te  was f i l te red ,  washed with water ,  and dr ied to give 0.97 g (89%) of white c rys ta l s  
with mp 50-51 ~ (CCI 4 with CHC13). Found: C 24.2; H 2.9; N 24.5%. CTHllFN609. Calculated: C 24.57; H 3.24; 
N 24.56%. (IVb) was s imi la r ly  obtained [0.95 g (88.5%)] and had mp 52-53 ~ (CC14). Found: C 26.6; H 3.8; 
N 23.8%. CsH13FN609. Calculated: C 26.98; H 3.67; N 23.59%. (IVc) was obtained in 92.6% yield and had 
mp 50-51 ~ (CHC13 with CC14). Found: C 29.2; H 4.5; N 22.9%. CgHIsFN6Og. Calculated: C 29.19; H 4.08; 
N 22.69%. 

Nitrat ion of N-Ni t rosoamines  (IVa-c). A total of 0.1 g of (IVa) was sprinkled at 18-22 ~ into 5 ml of 
98% HNO~, and the mixture  was s t i r r e d  for  1 h and pouredover  ice.  The resul t ing  precipi ta te  was f i l te red ,  
washed with water ,  and dr ied to give 0.09 g (86.5%) of (IIIa) with mp 82-83 ~ (from CC14 with CHC13). Sim- 
i lar ly ,  (IIIb) and (IIIc) were  obtained in 77 and 82% yields f rom 0-Vb) and (IVc). 

C O N C L U S I O N S  

3 -F luo ro -3 ,3 -d in i t r o - l - aminop ropane  condenses with CH20 and 1,1-dini troalkanes to fo rm Mannich 
bases  which a re  read i ly  conver ted  to the corresponding N-n i t ro -  and N-ni t roso  der iva t ives .  
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