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Dihydrochlor tdes  of  diimino e s t e r s  of 4 ,4-d in i t rop imel ic  acid a r e  f o rmed  f r o m  4 ,4 -d in i t rop i -  
melic  acid dini t r i le  and alcohols  in the p r e sence  of hydrogen chloride.  The dihydrochlor ide  
of the methyl diimino e s t e r  condenses  with e thylenediamine ,  o -phenylenediamine ,  and o - a m i -  
nophenol to give the cor responding  1 ,5 -b i she te ry l -3 ,3 -d in i t ropen tanes .  

Diimino e s t e r  d ihydrochlor ides  I I -V are  obtained in 84-100% yields  when d ry  hydrogen chloride is 
bubbled through a solution of 4 ,4-d in i t ropimel te  acid d ini t r i le  (I) and the app rop r i a t e  alcohol (moIar  r a t io  
1 : 2) in absolute dioxane: 
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R------"~a; IH I~---C2HS: IV R=HC=CH2; V R=CH2CH2NO 2 

React ions c h a r a c t e r i s t i c  for imino e s t e r  sa l t s  were  r e a l i z e d  for  the dihydrochlor ides  obtained in this  
study: II and III we re  hydrolyzed to dimethyl and diethyl 4 ,4 -d in i t rop imela tes ,  r e spec t ive ly ,  and sal t  II was 
conver ted  to the diamide by heating and to the dimethyl  diimino e s t e r  of 4 .4-d in i t ropimel tc  acid (VI) by 
t r e a t m e n t  with aqueous p o t a s s i u m  carbona te  solution. React ion of VI with ammonium chlor ide  gave 4 ,4-  
d in i t rop imel ic  acid d iamidine  d ihydrochlor ide .  

Salt II r ead i ly  condenses with ethylenediamine to give 1,5-bis  ( l ' , 3 ' - i m i d a z o l i n - 2 ' - y l ) 3 , 3 - d i n i t r o p e n -  
tane (VII): 
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Salt II  r e a c t s  smoothly  with o-phenylenediamine  and o-amtnophenol  to give high yie lds  of the c o r r e -  
sponding 3 ,3-dini t ropentanes  containing benzimidazolyl  or  benzoxazolyl  groupings in the 1 and 5 posi t ions  
(VIII and IX): 
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VIII X=NIt: IX X=O 

*See [1] for communica t ion  XX. 
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EXPERIMENTAL 

The LR spectra were recorded with a UR-10 spectrometer. The UV spectra of n-heptane solutions 
were recorded with a Unicam SPS00A speetrophotometer. The individuality of the products was monitored 
by thin-layer chromatography (TLC) on activity I aluminum oxide [benzene-methanol (12 : i) for VIII, and 
benzene-methanol (9:1) for IX; the ehromatograms were developed with iodine vapors]. 

4,4-Dinitropimelic Acid Diimino Ester Dihydrochlorides (II-V). The reaction was carried out without 
access to moisture. Dry hydrogen chloride was bubbled with stirring at 0-5 ~ through a solution of 0.05 mole 
of nitrile I and 0.i mole of the appropriate alcohol in 60 ml of absolute dioxane until the solution became 
saturated, after which the mixture was allowed to stand overnight at 0-5 ~ . It was then held under vacuum 
to remove the dissolved hydrogen chloride, after which 150 ml of absolute ether was added. The resulting 
precipitate was removed by filtration and washed with absolute ether until the excess hydrogen chloride had 
been completely removed. The product was precipitated from glacial acetic acid solution by the addition of 
absolute ether to give II with mp 102-103 ~ in 100% yield. Found: Cl 20.0%. CgHIsN406CI ~. Calculated: 
C1 20.3%. 

Compound HI, with mp 99-100 ~ was obtained in 99.5% yield. Found: Cl 18.7%. CIIH~.2N406CI 2. Cal- 
culated~ Cl 18.8~0. 

Product HI, with mp 109-110 ~ was obtained in 84% yield. Found: C1 17.7%. CI~HIsN40~CI 2. Calctt- 
fated: C1 17.9%. 

Compound V, with mp 93-95 ~ was obtained in 93% yield. Found: C1 15.2%. CIIH20N6OIoCI 2. Calcu- 
lated: Cl 15.2%. 

4,4-Dinitropimelic Acid D[methyl Diimino Ester (VI). A total of 7 ml of 33% aqueous potassium car- 
bonate solution was added rapidly with vigorous stirring at 0-5 ~ to a suspension of 6.98 g (20 mmole} of salt 
II in 80 ml of ether, after which the ether layer was immediately separated, and the aqueous layer was ex- 
tracted with three 25-mi portions of ether. The ether layer and the extracts were combined and dried with 
magnesium sulfate at 0~ The ether was removed by distillation to give 5.2 g (94%) of VI as a colorless 
tmdistillable oil. IR spectrum: 1620 (C =N), 3330 (N-H), 1320 and 1590 em -I [C(NO2}2]. 

Starting salt II was recovered in quantitative yield when dry hydrogen chloride was bubbled through 

a solution of VI in absolute ether at 0~ 

Diethyl 4,4-Dinitropimelate. Water (5 Inl) was added to a suspension of 7.54 g (20 mmole) of salt III 
in 50 ml of ether, and the mixture was stirred at room temperature for 3 h. The aqueous layer was ex- 
tracted with three 25-mlportions of ether, and the ether layer and extracts were combined and dried with 
magnesium sulfate. The ether was removed by distillation, and the residue was fractionated in a stream of 
nitrogen to give 3.86 g (63%) of diethyl 4,4-dinitropimelate with bp 174-175 ~ (2 mm), nD 2~ 1.4604,and d42~ 
1.2695. Found: C 43.4; H 5.9; N 9.4%. CIIHIsN208. Calculated: C 43.1; H 5.9; N 9.1%. IR spectrum: 1740 

(C =O), 1310 and 1575 em -I [C(NO2}2]. 

Dimethyl 4,4-Dinitropimelate. This compound, with mp 44 ~ (from methanol) [2], was obtained in 90% 
yield from salt II by the method used to prepare the diethyl ester. 

4,4-Dinitropimelic Acid Diamide. A 0.87-g (2.5 mmole) sample of salt II was heated at 85-90 ~ until 
methyl chloride evolution ceased. The reaction mixture was cooled, washed with ether, and dried to give 
6.1 g (98%) of 4,4-dlnitropimelic acid diamide with mp 97.5-98 ~ (from propanol). Found: C 33.6; H 4.9; 
N 22.2%. CITHI2N406. Calculated: C 33.9; H 4.8; N 22.6%. IR spectrum: 1690 (C =O}, 1330 and 1585 cm -I 

[c (NO2)2]. 
4,4-Dinitropimelic Acid Diamidine Dihydroehloride. A 1.07-g (20 mmole) sample of ammonium chlo-  

r ide was added to a solution of 2.76 g (10 mmole) of es ter  VI in 30 ml of absolute methanol, and the mixture 
was s t i r r ed  at r o o m  tempera ture  until it became homogeneous,  after which it was s t i r r ed  for another 2 h. 
It was then evaporated in vaeuo to dryness ,  and the res idue  was extracted with ether.  The ether extracts  
were discarded. The solid phase was then extracted with glacial acetic acid, and the ext rac t  was diluted 
with three volumes of absolute ether and worked up to give 2.97 g (93%) of 4,4-dinitropimelic acid diamidine 
dihydrochloride with mp 94-95 ~ Found: C 26.1; H 5.1; C1 21.9; N 19.9%. CTHiGC12N60 : Calculated: 
C 26.3; H 5.0; C1 22.2; N 20.0%. 

1,5_Bis(l~,3V-imidazolin-2T-yl)-3,3-dinitropentane (VII). A 3.49-g (10 mmole) sample of salt  II was 
added with s t i r r ing  at 0 ~ in the course  of 30 min to a solution of 1.2 g (20 mmole) of ethylenediamine in 50 
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ral of absolute methanol, after which the mixture was s t i r r ed  at 40-50 ~ for 2 h. It was then cooled, and 0.73 
g (20 mmole) of hydrogen chloride in 50 ml of absolute methanol was added dropwise. The solution was then 
evaporated to 50 ml and f i l tered,  and the fi l trate was evaporated to dryness  to give 3.62 g (97%) of VII with 
mp 58-60 ~ (from alcohol). Found: C 35.5; H 5.5; N 22.8%. ClIH20C12N604. Calculated. C 35.6; H 5.4; N 
22.6%. IR spec t rum:  1300 and 1610 cm -1 [C (NO2)2]. 

1,5-Bis (2 ' -benzimidazolyl)-3,3-d[ui t ropentane (VIII). A mixture of 3.49 g (10 mmole) of salt  II and 
2.16 g (20 mmole) of o-phenylenediamine in 60 ml of absolute methanol was s t i r r ed  in 200 ml of cold water  
containing 1.38 g (10 mmole) of po tass ium carbonate.  The mixture was extracted with five 50-ml portions 
of ether ,  and the ether extracts  were washed with water  and dried with magnesium sulfate. The ether was 
removed  by distillation to give 3.35 g (85%) of VIII with mp 125 ~ (from propyl alcohol). Found: C 57.5; H 
4.8; N 20.9%. C19H18N604. Calculated: C 57.8; H 4.6; N 21.3%. IR spec t rum:  755, 870, 940, 1030, 1475 
(benzimidazole ring); 1325 and 1605 cm -1 [C(NO2)2]. Several nar row bands that are  charac te r i s t i c  for sub- 
stituted benzenes are  observed  in the UV spec t ra  at  ~275 nm, and there  is a broad band at 250 nm. 

1 ,5-Bis(2 ' -benzoxazolyl) -3 ,3-dini t ropenetanc (IX). A mixture of 6.98 g (20 mmole) of salt  II and 4.36 g 
(40 mmole) of o-aminophenol in 120 ml of absolute methanol was s t i r r ed  at 50 ~ for 1 h, after  which the 
cooled react ion mixture was poured with s t i r r ing  into 300 ml of cold water .  The resul t ing  precipi tate  was 
removed  by filtration, washed with water ,  and dried to give 7.44 g (94%) of IX with mp 108-109 ~ (from ben- 
z e n e - p e t r o l e u m  ether).  Found: C 57.3; H 4.8; N 14.0%. CigHlGNtO 6. Calculated: C 57.6; H 4.0; N 14.1%. 
IR spec t rum:  760, 805, 845, 945, 1000, 1150, 1300, 1465 (benzoxazole ring); 1330 and 1575 cm -1 [C(NO2)2]. 
Several nar row bands that are  charac te r i s t i c  for substi tuted benzenes are  observed in the UV spec t rum at 

max 275, and there is also a more intense and broader  band with a maximum at 233 nm. 
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