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The solid state structure of the title compound, C12H18N4O8,

has been determined. There are two molecules in the

asymmetric unit that differ in the conformations of their

eight-membered heterocyclic rings and in the orientations of

the nitro groups.

Comment

Several synthetic routes are being developed to prepare the

diversi®ed energetic heterocycle 3,3-bis(di¯uoramino)octa-

hydro-1,5,7,7-tetranitro-1,5-diazacyclooctane (TNFX; Axen-

rod et al., 2001). The title compound, (I), is a key intermediate

in this process that permits the selective introduction of the

asymmetrically functionalized nitro and di¯uoramino substi-

tuents while simultaneously circumventing the common

transannular reactions that occur in the diazacyclooctane ring

system. It crystallizes with two molecules per asymmetric unit

which exhibit different conformations. One molecule (Fig. 1)

has an approximate twofold axis passing through C3 and C7.

The eight-membered ring has four atoms (N1, N5, C2 and C6)

in a plane (�0.02 AÊ ), with C3 and C4 approximately 1 AÊ

above the plane, and C7 and C8 approximately 1 AÊ below the

plane. The angle between the planes through the two nitro

groups is 78.30 (6)�. The second molecule (Fig. 2) does not

exhibit a non-crystallographic twofold axis. Its heterocyclic

ring has ®ve atoms (N11, N15, C13, C14 and C18) in a plane

(�0.04 AÊ ) with C16 and C17 approximately 1 AÊ above the

plane and C12 0.8 AÊ below it. In this molecule, the angle

between the planes through the geminal nitro groups is

99.87 (7)�.

Experimental

Crystals of the title compound were synthesized and prepared by T.

Axenrod (Axenrod et al., 2001).
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Crystal data

C12H18N4O8

Mr = 346.30
Monoclinic, P21=c
a = 17.9560 (2) AÊ

b = 9.7885 (1) AÊ

c = 18.2898 (1) AÊ

� = 108.507 (1)�

V = 3048.41 (5) AÊ 3

Z = 8

Dx = 1.509 Mg mÿ3

Cu K� radiation
Cell parameters from 7327

re¯ections
� = 4.7±57.1�

� = 1.11 mmÿ1

T = 293 (2) K
Irregular, colorless
0.24 � 0.21 � 0.10 mm

Data collection

Bruker SMART 6000
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2001)
Tmin = 0.670, Tmax = 0.864

21447 measured re¯ections

5243 independent re¯ections
4537 re¯ections with I > 2�(I)
Rint = 0.037
�max = 67.2�

h = ÿ20! 21
k = ÿ11! 10
l = ÿ21! 20

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.113
S = 1.05
5243 re¯ections
438 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0766P)2

+ 0.2099P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.031
��max = 0.24 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

Extinction correction: SHELXTL
Extinction coef®cient: 0.0109 (5)

Data collection: SMART (Bruker, 2001); cell re®nement:

SAINT (Bruker, 2001); data reduction: SAINT; program(s)

used to solve structure: SHELXTL (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXTL (Sheldrick,

1997); molecular graphics: SHELXTL (Bruker, 2001).
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Figure 2
View of the second independent molecule of (I) with 20% probability
ellipsoids.

Figure 1
View of one of the two independent molecules of (I) with 20%
probability ellipsoids.
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