Notes

tracted with methylene chloride (4 X 15 mL). The combined organic
extracts were washed with brine (2 X 75 mL), dried, and evaporated
to dryness. Trituration of the solid residue with hexane (15 mL) fol-
lowed by filtration and further washing with hexane (2 X 5 mL) pro-
vided 0.887 g (70%) of 10 as a colorless solid: mp 122-127.5 °C; Amax
(CHCl3) 2.93, 5.83 um; 6 (CDClg) 1.42, (9 H, s, tert-butyl), 2.70-2.90
(2 H, m, allylic CHy), 3.71 (3 H, s, OCHs), 4.40-4.85 (2 H, m,
RoCHNCOg and NH), 5.50-5.95 (2 H, m, olefinic), 6.80 (1 H, br s,
olefinic). Recrystallization of 10 from cyclohexane provided a colorless
solid, mp 134-136 °C, with identical spectral properties as the material
melting from 122 to 127.5 °C.9

5-(tert-Butoxycarbonylamino)-2,5-dihydrobenzoic Acid (11).
A mixture of dihydrobenzoate 10 (0.177 g, 0.7 mmol) in 0.175 M NaOH
solution (6.0 mL, 1.05 mmol) was stirred and heated to 55 °C for 6 h.
The resultant yellow solution containing a trace of suspended solid
was cooled to room temperature and filtered, and the filtrate was
acidified with concentrated HC1 (10 drops). The gelatinous mixture
that formed was extracted with methylene chloride (4 X 5 mL), and
the combined organic extract was then washed with brine (7 mL).
After drying the organic layer and removal of the solvent by evapo-
ration in vacuo, 11 was isolated as a colorless solid (0.122 g, 73%): mp
171-172 °C dec; Amax (CHCl3) 2.93, 3.1-3.3 (broad shoulder), 5.85 um;
5 (CDCls) 1.48 (9 H, s, tert-butyl), 2.80-3.00 (2 H, m, allylic CHa),
4.55-5.15 (2 H, m, Ro;CHNCOs»), 5.67-6.15 (2 H, m, olefinic), 7.10 (1
H, br s, olefinic).

Anal. Caled for C1oH(7NOy: C, 60.24; H, 7.16; N, 5.85. Found: C,
59.85; H, 6.97; N, 5.70.

Isogabaculine (3). A suspension of 11 (0.100 g, 0.4 mmol) in 0.1
N HCI (5 mL, 0.5 mmol) was stirred at 55 °C for 24 h. The mixture was
cooled to room temperature and placed on a 1 X 20 em column of
Bio-Rod AG 11A8 ion retardation resin which had been previously
washed with 600 mL of distilled water. The column was then eluted
with distilled water, and the eluants were collected in 2-mL fractions.
TLC (75% EtOH--25% H30-trace NH,OH; ninhydrin spray/A) was
used to monitor which fractions contained the amino acid (Ry 0.5).
All of the product was removed from the resin in the first 20 mL of
eluant. These fractions were combined and lyophilized to yield 3 as
a colorless solid (0.0305 g, 55%): mp >280 °C; m/e 139 (P), 122, 105,
94 (base peak); 6 (D20) ~1.92 to —1.68 (2 H, m, allylic CHy), —0.75
to —0.40 (1 H, m, RoCHN), 0.92-1.48 (2 H, m, olefinic), 1.72-1.92 (1
H. m, olefinic).
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A new oxidation procedure has been developed suitable
for conversion of poly(nitro)anilines to poly(nitro)benzenes
(including those containing four or more nitro groups). Pre-
viously reported methods have been limited to the synthesis
of trinitrobenzenes'®® and a tetranitrotoluene.!c

Hexanitrobenzene (1) has been prepared by oxidation of
pentanitroaniline (2) by peroxydisulfuric acid (hydrogen
peroxide in sulfuric acid solution at 25 °C). The material is a

powerful explosive.

N NH, R
ON @ NO,
R R

NO,

ON @ NO, ON NO,

ON NO, ON NO.
NO,

) NO, NO,

1 2 3a, R = C,H.O
b, R = CH,0
¢, R = NHOH
d, R = OH
e, R = NH,

An account of the attempted preparation of 1 from trisub-
stituted derivatives of 1,3,5-trinitrobenzene (3a, R = CsH50;
3b, R = CH30) has been published.? Reaction of 3a,b with
hydroxylamine failed to yield the tris(hydroxylamino) de-
rivative 3¢, a desired precursor to 1. The oxidation of 3¢ (said
to be prepared by nitration of 1,3,5-tris(hydroxylamino)-
benzene) has been reported (without details) to yield 1.3 Qur
attempts to employ these synthetic routes were unsuccessful.
The single crystal structure of 1 determined by X-ray crys-
tallography was reported in 1966 without describing or re-
ferring to a method of synthesis.* No publication has yet ap-
peared concerning the preparation of 1.

Chemically, 1 resembles pentanitroaniline (2).> Reaction
of 1 with aqueous sodium hydroxide solution (75 °C, 25 min),
followed by acidification and conventional workup, gave
2,4,6-trinitrophloroglucinol (3d, 99%). Treatment of 1 in
benzene solution with excess ammonia gave 1,3,5-triamino-
2,4,6-trinitrobenzene (3e, 95%).

Our new procedure has been extended to oxidation of
2,3,4,6-tetranitroaniline’® to pentanitrobenzene (4) and pi-
cramide to 1,2,3,5-tetranitrobenzene (5).%¢® These products,

NO, NO.
oN @ NO, ON @ NO,
0N NO.

NO,

4 5

the latter soluble in the reaction mixture, were isolated in
80-90% yields by filtration and/or extraction with methylene
chloride followed by recrystallization from chloroform.

Hexanitrobenzene belongs to a small group of substances,
C,(NOy),, for which we propose the name nitrocarbons
(zero-hydrogen compounds composed only of nitro groups
attached to carbon). The only such materials known are te-
tranitromethane and hexanitroethane. A preparation of
tetranitroethylene which has been reported!® could not be
repeated.

Experimental Section

WARNING! All compounds described are powerful explosives and
should be handled with great care.
Hexanitrobenzene (1). Pentanitroaniline® (2, 1.0 g) was dissolved
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in 50 mL of fuming H,SO4 (20% SO;). After cooling to 5 °C, 5 mL of
98% Hs0, was slowly added, keeping the temperature below 30 °C.
The solution, protected by a drying tube, was stirred at 25-30 °C for
24 h and at 0 °C for 1 h. The precipitated product was removed by
filtration through a sintered glass funnel and washed with concen-
trated HoSOy4 (additional product is obtained by extraction of the
filtrate with methylene chloride; the extracts should be worked up
immediately and not stored). It was dissolved in pure, dry, warm
chloroform and the solution decanted through a short column of an-
hydrous MgSOy. The filtrate, after concentration at 25 °C to a volume
of 10 mL and chilling at 0 °C for several hours, deposited small,
chunky, pale yellow prisms of 1: 0.63 g (58%); mp 240-265 °C dec;
concentration of the filtrate gave 0.14 g of additional product, mp
195-245 °C. The first crop on sublimation gave very pale yellow
prisms: mp 246-262 °C (lit*® mp 240-258 °C) (moisture must be ex-
cluded during the isolation operations); *C NMR (CDyCls) 6 138.7
relative to tetramethylsilane = 0 (1it.6 139.0); IR (KBr) 1560, 1320,
887 cm~!; mass spectrum, strong m/e at 348 with very little frag-
mentation.

Anal. Caled for CgNgO12: C, 20.70; N, 24.14. Found: C, 20.67; H, 0.00;
N, 23.74.

A 100-mg sample of 1 mixed with 3% aqueous sodium hydroxide
(3 mL) was heated on the steam bath for 25 min (solution temperature
70-75 °C). After cooling to 25 °C the clear red solution was acidified
with concentrated HCl and concentrated to dryness at 50 °C under
reduced pressure. The residue was extracted with boiling methylene
chloride. The extracts were dried with MgSQy, filtered, and concen-
trated to dryness to yield 74 mg (99%) of trinitrophloroglucinol, mp
161-164 °C; recrystallization from water gave yellow prisms, mp
163-165 °C (lit." mp 167 °C), identical with an authentic sample
(strong molecular ion and parent peak at 261).

A 100-mg sample of 1 was dissolved in 20 mL of dry benzene. Dry
ammonia was bubbled through the solution for 20 min to yield a yel-
low precipitate of 1,3,5-triamino-2,4,6-trinitrobenzene (70 mg, 95%):
mp >350 °C dec (lit.® mp >300 °C); mass spectrum m/e 258 (M*).

Pentanitrobenzene (4). 2,3,4,6-Tetranitroaniline? (1.0 g) was
oxidized by the procedure described above for pentanitroaniline to
vield 0.72 g of pentanitrobenzene, mp 130-138 °C; extraction of the
filtrate with CH3Cl: gave additional material (0.16 g); total yield 0.88
g (80%); recrystallization from chloroform gave yellow prisms, mp
142-143 °C: NMR (CDCly) 6 9.15 s; mass spectrum, m/e 303 (M*).

Anal. Caled for CgHN5O0: C, 23.77: H, 0.33; N, 23.11. Found: C.
23.88; H, 0.32: N. 22.94.

Notes

1,2,3,5-Tetranitrobenzene (5). Picramide (1.0 g) dissolved in 100%
sulfuric acid (50 mL) was treated with 98% H04 (5 mL) keeping the
temperature below 30 °C. The solution was stirred for 24 h with
cooling to maintain the temperature at 25-30 °C. The clear solution
was extracted with four 40-mL portions of methylene chloride, and
the combined extracts were stirred with MgSO, for 30 min. Filtration
and concentration to dryness gave 1.05 g (33%) of 5, mp 125-127 °C;
recrystallization from chloroform gave prisms, mp 127-129 °C (lit.
mp 125-126 °C? and 129-130 °C1¢); NMR (CDyCl; § 9.36 s); mass
spectrum, m/e 258 M+,

Anal. Caled for C¢H3N4Og: C, 27.92; H, 0.78; N, 21.71. Found: C,
27.86; H, 0.81; N, 21.39,

Use of 20% oleum rather than 100% sulfuric acid in the above pro-
cedure gave 5 in 62% yield.
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