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Synthesis of Novel Energetic Aliphatic Compounds. 2 

Edward F. Wltuckl and Mllton 6. Frankel' 
Rockett?yne Division, Rockweii International Corporation, Canoga Park, California 9 1304 

Reported here are the synthe8es and phydcal propertles 
of 10 novel enwgetk allphatk compounds. These include 
elghtazldeswhkh contalnoth.renorgeUcgroupo, such 
as fluorodkrlhw#lyl, g.m-dkr#ro, trinttro, and nitramlno. 
In  addMan, two new .nergdlc d#luorcunlno compounds 
containing Huorodlnkroethyl and trkdlro groups are 
reported. 

This is our second paper reporting the syntheses of novel 
energetic aUphatic compounds. The first appeared in this 
journal in July 1979 (7). Contained herein is the syntheses of 
eight new azides and two new dlfluoramino compounds each 
of which contains other energetic groups such as fluorodi- 
nitroethyl, gem-dinitro, Mnitro, and/or nltramine. The types of 
azides prepared were esters, ethers, formals, amines, and 
carbamates. The dlfluoramino compounds were both esters. 

The azido esters which were syntheslzed were 1,2diazido- 
propyl fluorodinitroethyl oxalate (I), 1,3dlazkto-2propyl fluoro- 
dinitroethyl oxalate (I I), and 1 ,2diazMopropyl 4-fluoro-4,4di- 
nitrobutyrate (I  11). 

iiii 
FC(N02),CH,0CCCI + HOCH,CH(N,)CH,N, - 

!B 
FC(NOz)zCHzOCCOCHzCH(N,)CH,N, 

I 

11 [i 
FC(NOZ),CHzO Cl t HOCH(CH2N3), - FC(NO&CHzO COCH(CHzN3)z 

I1 

FC(NO2)2CH&H,COCI + HOCH,CH----CH, -+ 

1. Br, 
2. NaN, 

FC(N02)2CH&H&02CH2CH-H2 ---+ 

FC(NO2)2CH&H&O2CH&H( N3)CHZNa 
111 

The azido ether which was synthesized was 3-azido-2,2di- 
nitropropyl 2,3dlazidopropyl ether (IV). 

KC(N02)2CH20CH,CmH2 + CH2O -+ 

1. Br. 

All of the reactions proved to be quite straightforward. I t  was 
noted however that in the last step the replacement of Br, with 
N, was quite rapid (overnight) whereas the replacement of 
tosylate with N3 required 4.5 days. 
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The azido formal which was synthesized was bis( 1,2di- 
azido-~xa-6,6dinRroheptyl) formal (V). 

HOCH2C(N02)2CH20CH2CH=CH, + Br, - 
CH,0/H2S04 

HOCH2C(N02)2CH,0CH2CH(Br)CH,Br - 
CH2[OCH2C(N02)2CH20CH2CH(Br)CH,Br] - 

V 

The first and last steps in the synthesis presented no problems; 
however, the second or formylatiin step yielded a byproduct 
in - 15% yieM which created some workup problems. This 
byproduct was a low-melting (52.5-54 OC) white solid which 
was eventually removed from the desired tetrabromo cmqmmd 
by sublimation. Elemental analysis showed the byproduct to be 
cyclic 5,5dinitro-l,3dioxane (2). I t  probably was formed by 
rupture of the ether linkage in the starting dibromo material 
forming a diol which then reacted with CH,O. 

HOCH,C(NOz)zCH,OH t CH,O &- &Cn,Zlua,l, 
'WCH, 

The azido amines which were synthesized were (azido- 
methyl)bis(fluorodinitroethyi)amine (VI) and 0-( 1 ,2diazMo- 
propyl)-N ,N-bis(fluorodinitroethy1)aminomethanoi (VI I). 

CHPlHlSO4 
[FC(NOMHzI zNH 7 [FC(NOp)zCH2I 2NCH2Br 

[FC(NOz)2CH,]2NCH2Br + NaN, - [ FC(N02),CH2] ,NCH,N, 

For the best results this reaction should be carried out at 0 OC 
under an inert atmosphere. The presence of moisture converts 
the starting bromo compound to the corresponding hydroxy 
material which is then easlly unzipped back to bis amine. 

[ FC(N02),CH2] .&H2] ,NCH2Br - 

V I  

40 

-20 
[ FC(N02)2CH2] 2NCH2OH - [FC(NO2)2CHZ] 2NH 

[FC(N02),CH212NCH2Br + HOCHzCH(N3)CH2N3 - 
[FC(N02)2CH21 2NCH20CH2CH(N3)CH2N3 

VI1 

The azido carbamate that was synthesized was 1,3diazido-2- 
propyl N-nitro-N-(trinltropropyl)carbamate (V I  I I). 

(NO,)&CH,CH,NCO + HOCH(CH2NS)Z -+ 

HNOJAc,O 
(N02)&CH&H2N(H)CO2CH(CH,N,), - 

(N02)3CCH,CH,N(N02)C~2CH(~H2N3)2 
VI11 

Two new energetic difluoramino esters were also synthesized. 
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Table I. Novel Energetic Azides' 

compd yield, % nDZ3 dz3 ,  g/cm3 

50 1.4896 1.502 

52 1.4891 1.501 

FC(NO,),CH,CH,CO,CH,CH(N,)CH,N, 58 1.4882 1.442 
N,CH,C(NO,),CH,OCH,CH( N,)CH,N, 4 1  1.5128 1.406 
CH,[ OCH,C(NO,),CH,OCH,CH(N,)CH,N,] , 33 1.5082 1.418 
[FC(NOJ,CH,I ZNCHzN, 86 1.4873 1.638 
[ FC(NO,),CH,] ,NCH,OCH,CH(N,)CH,N, 49 1.4932 1.521 
(NO,),CCH,CH,N(NO,)CO,CH(CH,N,), 75 1.5203 1.563 

a Elemental analyses were carried out on all compounds. They were, in every case, consistent with the proposed structure. 

KK 
FCIN0212CH2OCCOCH2CHlN~lCH2NJ 

00 

F C I N O ~ I ~ C H ~ O C C O C H I C H ~ N ~ ~ ~  
1111 

Table 11. Energetic Difluoramino Esters' 

yields, d',, 
compd % nDa3 g/cm3 

CH,C(NF,),CH,CO,CH~C(NOJ,F~ 44 1.4198 
CH,C(NF,),CH,CO,CH,C(NO2), 32 1.4496 1.582 

' Elemental analyses were carried out on all compounds. They 
were, in every case, consistent with the proposed structure. 

Boiling point, 76 "Cl0.l mmHg. 

They were fiuorodinitroethyl 3,3-bis(difluoramino)butyrate (IX) 
and trinitroethyl 3,3-bls(difluoramino)butyrate (X). 

FC(NOM+W 
CH&(NF2)2CH2COCl 

CH&(NF2)2CH2CO&H2C(N02)2F 
I X  

c N o J a m  
* CH&(NF2)2CH&02CH2C(N02)3 

X 

A summary of these new energetic compounds and their 
properties are given in Tables I and 11. 

Experlmental Sectlon 

General Procedures. Caution1 Most of the products and 
starting materials described are explosives of moderate to 
considerable sensitivity to initiation by impact, shock, friction, 
and other means and should be handled with care. 

Melting and bolllng points are uncorrected. In  cases where 
the boiUng points were high, isolation and purification were 
accomplished by IiquM chromatography for safety reasons. 
Infrared analyses were carried out with a Perkln-Elmer 137 
infrared spectrophotometer. Gas-chromatographlc analyses 
were carried out on an F&M 700 Instrument using a 10 ft X 3/ ,e  
in. stainless-steel d w n n  packed with 3% QF-1 on 40/80 mesh 
Chromosorb T. Final structure proof was obtained In every 
case with complete elemental analyses. 

1,2-Mazldopr~yl Fhrorodlnltroethyl Oxalate ( I  ). To a 
solution of 1.5 g (6 mmoi) of 2-fluoro-2,2dinitroethyl oxalyl 
chloride (3) in 10 mL of ethylene dichloride was added dropwise 
0.87 g (6 mmol) of 2,3diazldo-l-propanol. The resulting re- 
action mixture was stirred at reflux temperature overnight. I t  
was cooled and the solvent removed, yielding 2.1 g of yellow 
oil. The oil was dissohred In methyiene chloride, and this solution 
was then washed 3 times with water. After the solution was 
dried, the solvent was removed, yielding 1.2 g of crude I. Pure 
I was obtained as a colorless oil in 50% yield via liquid chro- 
matography using silica gel as the absorbent. 

1,3-Wazhkb2-pmpyI Ftuorodinltmethyl Oxalate ( I I ) .  To 
a solution of 12.2 g (0.05 mol) of 2-fluoro-2,2dinttrothyl oxalyl 
chloride in 50 mL of ethylene dichloride was added 7.1 g (0.05 

mol) of 1,3diazidc-2-propanol (4). The resulting reaction 
mixture was stirred at reflux temperature for 1.5 days. I t  was 
cooled and the solvent removed, yielding 26 g of yellow oil. The 
oil was dissolved in methylene chloride, and this solution was 
washed 3 times with water. After the solution was dried, the 
solvent was removed, yielding 13.4 g of crude 11. Pure I1  was 
obtained as a nearly colorless oil in 50% yield by means of 
liquid chromatography using silica gel as the adsorbent. 

Allyl 4-Fluoro-4,4-dlnltr~yrate. To a solution of 10 g 
(0.047 mol) of 4-fluoro-4,4dlnitrobutyryl chloride in 20 mL of 
ethylene dkhlorkle was added 2.7 g (0.047 mol) of allyl alcohol. 
This reaction mixture was then stirred at ambient temperature 
overnight. The solvent was removed, and the remaining yellow 
oil was identified as allyl 4-fluoro-4,4dlnitrobutyrate from its 
infrared spectrum. Gas-chromatographic analysis indicated it 
to be 99% pure; its refracthre index was n25D 1.4457. The yield 
was quantitative. 

1 , 2 - D I b q y l  4-Fluoro-4,4-dlnltrobutyrate. A solu- 
tion of 10.9 g (0.046 mol) of allyl 4-fluoro-4,4dinitrobutyrate in 
30 mL of carbon tetrachlorlde was cooled to 0 OC. Bromine 
(8.8 g, 0.055 mol) was added dropwise, the temperature being 
maintained at 0 OC, and the reaction mixture was stirred an 
additional 30 min at that temperature. I t  was then warmed to 
and stirred at ambient temperature overnight. I t  was finally 
heated to 70 OC for 4 h. After the mixture was cooled, the 
solvent was removed, yielding 17.2 g (94%) of yellow oil. This 
material was identified as 1,2dibromopropyl 4-fiuoro-4,4di- 
nitrobutyrate from its infrared spectrum. Gas-chromatographic 
analysis indicated its pwity to be 100%; its refractive Index was 
n25D 1.5036. 

1,2-Dlaz~pyl4-FkKKo-4,4-~robt1tyrate ( I I I ) .  To 
a solution of 6.4 g (16.16 mmol) of 1,Pdibromopropyl 4- 
fluoro-4,4dinitrobutyrate in 30 mL of dlmethyiformamide (DMF) 
was added 3.5 g (48.5 mmoi) of sodium azide. The resulting 
reaction mixture was then stirred at 40-45 O C  for 60 h. After 
the mixture was cooled, an equal quantity of methylene chloride 
was added, and the resulting solution was washed 8 times with 
water. Pure 111 was obtained as a nearly colorless oil by 
means of liquid chromatography using silica gel as the adsor- 
bent. 

3-Hydroxy-2,2-d1nltropropy1 Allyl Ether. To a mixture of 
37.4 g (0.175 mol) of potassium 2,2dinltroethyl allyl ether (5),  
7.17 g (0.239 mol) of formaldehyde, and 200 mL of water was 
added dropwise 13.6 mL of glacial acetic acid. The slightly 
exothermlc reaction was controlled at ambient temperature with 
a cooling bath. After addiiion was complete, the reaction 
mixture was stirred an additional hour at the same temperature. 
The reaction mixture was extracted with methylene chloride 
which was then back-washed with water. The organic portion 
was dried over MgS0, and concentrated to yield 33 g (92% 
yield) of crude product. Pure product was obtained by means 
of liquid chromatography using silica gel as the adsorbent. 
Gas-chromatographic analysis indicated a purity of 99+ % ; its 
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refractive index was nZ3, 1.4658. 
3 - T o s y l - 2 , 2 - & f f ~ y l  AI&/ Ether. A mixture of 15 g 

(0.073 mol) of 3-hydroxy-2,2dlnltropropyl allyl ether, 15.37 g 
(0.08 mol) of p-toiuenesulfonyl chloride, 7.6 g (0.08 mol) of 
pyridine N-oxide, and 75 mL of carbon tetrachkride was heated 
at 60 O C  for 4 days. Alter being cooled, the reaction mixture 
was washed with water, sodium bicarbonate, and finally water 
to a neutral pH. After the solution was dried and the solvent 
removed, there remained 19.5 g (74% yield) of crude product. 
Pure product was obtained by means of liquid chromatography 
using s i b  gel as the adsorbent. Gas-chromatographic analysis 
indicated its purity to be 100%; its refractive index was nz5D 
1.5097. 

3 - To8yl-2,2 -dIdbqmpyl 2 ,3  - D & " p y l  Ether. A 
solution of 8.6 g (23.9 mmol) of 3-tosyC2,2dinitropropyl allyl 
ether in 30 mL of carbon tetrachloride was cooled to 0 O C  

under a nitrogen blanket. At thls temperature, 4.59 g (28.7 
mmol) of bromine was added dtopwise and the reaction mixtwe 
was stkred an addnional30 min at 0 O C .  I t  was then warmed 
to and stirred at ambient temperabe for 16 h. The solvent was 
removed, yielding a yellow solid. This so l i  was recrystallized 
from hexane-carbon tetrachloride to give 12.0 g (97% yield) 
of a white solld, mp 66-67 O C .  Its structure was confirmed 
by IR, GC, and elemental analyses. 

A mixture of 11.4 g (0.022 mol) of 3-tosyl-2,2dinitropropyl 
2,3dlbromopropyl ether, 6.4 g (0.099 mol of NaN3, and 75 mL 
of DMF was heated at 55 O C  for 4.5 days. After the mixture 
was cooled, most of the DMF was removed in vacuo. Methy- 
lene chloride was added, and the insoluble solid was removed 
by centrifugation. The methylene chloride solutlon was then 
washed 6 times with water to remove the remaining DMF. 
Removal of methylene chloride yielded 4.8 g (70% yield) of 
crude IV. Pure IV  was obtained by means of liquid chroma- 
tography using silica gel as the adsorbent. 

solution of 5 g (24.3 mmol) of 3-hydroxy-2,2dinltropropyl allyl 
ether in 20 mL of carbon tetrachloride was cooled to 0 O C  

under a nitrogen blanket. At this temperature 4.7 g (29 mmol) 
of bromine was added dropwise, and the reaction mixture was 
stirred an additlonal 30 min at 0 O C .  I t  was then warmed to 
25 OC and stitred at a W n t  temperature for 16 h. The solvent 
was removed, yielding 8.6 g (96% yield) of crude product. This 
material was pure enough to be used as an analytical sample. 

Bls( 7 , 2 - ~ ~ - 4 - o x a - 6 , 6 - d ~ r ~ l )  Formal. To a 
solution of 5.2 g (14 mmol) of 3-hydroxy-2,2-dinitropropyl 2,3- 
dibromopropyl ether and 0.213 g (2.33 mmol) of trloxane in 35 
mL of methylene chloride at ambient temperature was added 
dropwise 20 m i  of sulfwrc acid. The reaction mixwe was then 
stirred an additional hour at ambient temperature. The layers 
were separated, and the acld layer was extracted with methy- 
lene ch lwi i .  The methylene chloride extract together with the 
organic layer was then washed twice with 2% sodium hy- 
droxide and finally with water to a neutral pH. Removal of the 
solvent yielded 4.6 g of crude product. Pure product (3.6 g, 
68% yield) was obtained by means of liquid chromatography 
using silica gel as the adsorbent. 

&Is( 7 , 2 - D J a r M O - l - o x a - 6 , 6 - D l n ~ ~ l )  Fennel( V ) .  A 
mixture of 1.97 g (2.65 mmol) of bis(l,2dlbromo-4-oxa-6,6- 
dinitroheptyl) formal, 1.03 g (15.9 mmol) of NaN,, and 20 mL 
of DMF was heated at 60 O C  for 1.5 days. After the mixture 
was cooled, most of the DMF was removed in vacuo. Methy- 
lene chloride was added, and the insoluble solid was removed 
by centrifugation. The methylene chloride solution was then 
washed 6 times with water to remove the remalnlng DMF. 
Removal of methylene chloride yielded 1 g of crude V. Pure 
V (0.8 g, 50% yieid) was obtained by means of liquid chro- 
matography using silica gel as the adsorbent. 

3 - A ~ M 0 - 2 , 2 - & l t ~ f l 2 , 3 - U & ~ ~ f l  Ether ( I V ) .  

3-Hy&0~-2,2--/ 2,3--fl Ether. A 

( A d d m e t h y l ) # r ( ~ y l ) ~  (VI). A solution 
of 30 g (0.079 mol) of (bro"ethyl)bis(flwxodinitroethyl)amine 
(6, 7) in 80 mL of DMF, under a nttrogen blanket, was cooled 
to 0 O C .  Sodium azide (10.2 g, 0.157 mol) was added at 0 O C ,  

and the reaction mixture was then stirred at this temperature 
overnight. Gaschromatographic analysis at this point showed 
the disappearance of starting material and the appearance of 
one new material. The reaction solids were removed by cen- 
trifugation, an equal quanttty of methylene chloride was added, 
and the organic mixture was washed 10 times with water to 
remove DMF. Removal of methylene chlorlde yielded 24.2 g 
(90% yield) of crude VI. Pure V I  was isolated as a colorless 
liquid by means of liquid chromatography using silica gel as the 
adsorbent. 

0-( 7,2-ffaMqwopyl ) -N,  N-M( fk"&hwthyl)amk.lo- 
methanol ( V I I ) .  A solution of 11.8 g (0.031 mol) of (bromo- 
methyr)bis(Ruorodinitroethyi)amine in 75 mL of acetonitrile, under 
a nitrogen blanket, was cooled to 0 O C .  To this cold solution 
was added 4.38 g (0.031 mol) of 2,3diazido-l-propanol fol- 
lowed by the dropwise addition of 3.12 g (0.031 mol) of tri- 
ethylamine. The reaction mixture was stirred at 0 OC for 1 h, 
then at ambient temperature overnight, and finally at 50 O C  for 
4 days. Periodic IR and GC analyses dictated the time of 
reaction and also its temperature. At reaction's end, there 
remained a heavy slurry of white solid. Acetonitrile was re- 
moved, and to the resulting solids-oil mixture was added 100 
ml of ether. In  this way, the 04 was completely solubilized and 
the solid remained tnsobbb. The sdid was filtered and identified 
as triethylamine hydrobromide. The filtrate was concentrated, 
yielding 13 g of yellow 011. Pure VI1 was isolated from this 
yellow oil in -50% yield via liquid chromatography using silica 
gel as the adsorbent. 

7,3 -DlazMo -2-Propyl N-( Trlnffropr~y1)Cafbamate. A 
mime of 11 g (0.05 mol) of 3,3,3-triniiopropyl Csocyanate, 7.1 
g (0.05 mol) of 1,3-dlazido-2-propanol, and 50 mL of ethylene 
dicMoride was heated at reflux for 4 days. The reaction mixture 
was cooled and concentrated to yield 19 g of crude 1,3dk 
azido-2-propyl N-(trinitropropyl)carbamate. The pure material 
was obtained via IlquM chromatograph using neutral alumina as 
the adsorbent. 

7,3-DIyMo-2-pr~fl  N-Nltro-N-(ttHt~yl)ca&amate 
( VfZZ) .  To a mixture of 25 mL of 98% nitric acid and 35 mL 
of methylene chloride was added dropwise 25 mL of acetic 
anhydride while the temperature was kept at 0-10 O C .  At this 
temperature there was then added dropwise 9.4 g (0.026 mol) 
of 1,3diazib2-propyl N-(trinitropropyl)carbamate. The reac- 
tion mixture was stkred at 0-10 O C  for an additional 1.5 h, after 
which time it was poured onto ice. The layers were separated 
and the aqueous portion was extracted with 50 mL of methy- 
lene chloride. The combined organic portion was then washed 
3 times with ice water, dried over MgS04, and concentrated to 
yield 10.7 g of crude VI I I .  Pure product was obtained via llquid 
chromatography uslng silica gel as the adsorbent. 

FkEoroclknnroethyl3,3-Bts(~~)butyrate ( I X ) .  To 
a mixture of 0.82 g (5.3 mmol) of fluorodlnitroethanol and 1.1 
g (5.27 mmol) of 3,3-bis(difluoramino)butyryl chlorlde in 10 mL 
of chloroform, at ambient temperature, was added 0.05 g of 
freshly sublimed aluminum chloride. The reaction mixture was 
then stirred at ambient temperature for an additional 4 h. At 
this point, GC analysis indicated that the starting materials had 
disappeared. The reaction mixture was washed with dilute HCI 
and then wlth water to a neutral pH. I t  was dried over MgS04 
and filtered, and the solvent removed to yield 1.4 g of crude IX. 
Pure I X  was obtained as a colorless oil via liquid chromatog- 
raphy using neutral alumina as the absorbent. 

T-hltmeMfl3,3-Bts(pwkror#mkK,)krlyrste (X). A mixture 
of 4.7 g (0.023 mol) 3,3-bis(difluoramino)butyryl chloride (8), 4.2 
g (0.023 mol) of trinltroethanol, 3.1 g (0.023 mol) of anhydrous 
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aluminum chloride, and 100 mL of alcohol-free chloroform was 
refluxed for 16 h. The mixture was cooled and filtered, and the 
filtrate concentrated to give 5.0 g of yellow oil, n22.5D 1.4680. 
The crude product was purified on a silica chromatographic 
column to give a colorless liquid: n24.5 1.4555; GC purity of 
99.6%. 
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Derivatives of a Weakly Basic Amine. 
N ,N-Bis( 2-fluoro-2,2-dinitroethyl)amine 

Wllllam H. Gllllgan’ and Michael E. Sltzmann 
Naval Surface Weapons Center, White Oak, Silver Spring, Maryland 209 70 

The use of S-ethyl carbonochlorldothloate (2) as a 
chlorocarbonylation reagent for the preparation of 
N,N-bis( 2-fluoro-2,2-dlnltroethyl)carbamyl chiorlde (4) le 
deecrlbed. 4 is a reactive Intermediate whlch can be 
used to Introduce the 
N,N-bls(2-fluoro-2,2dinltroethyl)amlno group Into a 
varlety of compounds. The preparation and m e  
readlons of a number of these derlvatlves are DreSented. 

N,N-Bs(2-fiuoro-2,2dlnitroethyl)amine (I), first prepared by 
Adolph and Kamlet, Is a weakly basic amine, as evidenced by 
the fact that it can be recrystallized unchanged from trlfluoro- 
acetic acid, is insoluble in 50% sulfuric acid, and does not form 
isoiable salts with mineral acids (7).  The weak nucleophilic 
properties of the amine 1 toward protons appear to parallel 
equally weak nucleophilic properties toward carbon. Under 
usual conditions, 1 is unreactive toward acetylating agents such 
as anhydrides or acyl chlorides, though a limited number of 
amides have been prepared by the use of mixed anhydrides (2). 
Since heretofore the number of successful reactions of 1 has 
been quite limited, it appeared that a general method which 
would allow the preparation of derivatives of 1 (or for that 
matter other similarly weak nucleophilic amines) would be of 
value. 

A possible intermediate for the synthesis of derivatives of 1 
is N ,N-bis(2-fluoro-2,2dinitroethyl)carbamyl chloride (4). Be- 
cause of the unreactivity of l, 4 cannot be prepared by the 
usual method, i.e., reacting I with excess phosgene. However, 
a method recently reported from this laboratory by Gllllgan and 
Stafford (3) for the chlorocarbonylatlon of 6-nitroethanols sug- 
gested the following route to the carbamyl chloride 4: 

1 TiC14 
CFC(N02)2CH,lzNH + CI-C-SEt 

1 2 

K 1 
~FC(NOJ,CH,l,N-CC--SEt CFC(NO,),CH,l,N-C-CI 

3 4 

This report describes the synthesis of 4 and derivatives pre- 
pared therefrom. 

Scheme I. Derivatives of N,N-Bis(Z-fluoro-2,2-dinitroethyl)- 
carbamyl Chloride 

16 17 
RCNHNHCR 

CI RCNHCH,CF(NO,), 

6 4 8 7 
m /  
/ 

C=@ 
I 

II 
9 12 CF3 

9 14 

R ~ ~ @ ~ f [ C H &  

N -NH RCNHNHCC(NOz)zF 

11 13 

a NH,. 4. NH,NH,. POCl /PCl,. e 70% HNO,. 
150-160 “C. g (NO,),CCH,OH. ’ F(NO,),CCH,NH,. 
(CF,CO),O. J Aqueous HCl. F(NO,),CCN. (CH,),C=O. _ -  ” _  

Excess NHz NH, ,- 

Results and Discuselon 

The preparation of derivatives of 4 is outlined in Scheme I .  
The proton NMR spectrum of 14 indicated that it was a mixture 
of isomers, which differed In the position of the trlfluoroacetyl 
group. An attempt to remove the trifluoroacetyl group from 14 
by hydrolysis was complicated by the fact that the fluorodi- 
nitromethyl group on the ring also proved to be susceptible to 
hydrolysis. 

Attempts to cyclize the blscarbamylhydrazide I O  to a 1,3,4- 
oxadiazoie were unsuccessful. Use of phosphorus penta- 
chloride/phosphorus oxychloride as the cyclization agent gave 
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