JONES, NAIDU, PALEG AND TIEKINK

(Sheldrick, 1976). All calculations on laboratory
micro-Vax I computer system. Atomic parameters
given in Tables 1 and 2, selected bond distances and
angles in Table 3,* the numbering scheme used is
shown in Fig. 1.

Related literature. Hygric acid (I), a previously un-
known naturally occurring compound in higher plants,
has been found to accumulate in various species of the
Melaleuca genus (Jones, Naidu, Paleg & Tiekink,
1988). (I) has been implicated in the biosynthesis of
stachydrine (II), a compound which occurs widely in
higher plants (Delaveau, Koudogbo & Pousset, 1972)
and in algae (Blunden, Gorden, McLean & Guiry,
1982).

*Lists of structure factors, thermal parameters, H-atom
parameters and mean-plane data have been deposited with the
British Library Document Supply Centre as Supplementary
Publication No. SUP 44999 (19 pp.). Copies may be obtained
through The Executive Secretary, International Union of Crystal-
lography, 5 Abbey Square, Chester CH1 2HU, England.
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Abstract. 1,4-Diiodopentacyclo[4.2.0.025.0%:3,0*7]-
octane, CgH¢l,, M,=355.9, monoclinic, P2,/c, a
=7-137(1), b=7269(2), c=8991(2)A, p=
111-69 2)°, V=433.4(3)A%, z=2, D, =
2.73gem™3, A(Mo Ka)=0-71069 A (graphite mono-
chromator), = 72.6 cm~!, F(000) = 320, 7= 293 K,
final R =0-036 for 714 reflections with 7 > 3o(/). The
molecule possesses a center of symmetry; the two I
atoms are positioned on opposite corners of the cube.

Experimental. The compound (I) was synthesized by
one of the authors (Reddy, 1988). Crystals obtained
from methyl chloride and hexane solution; 0-27 x
0:20 x 0-23 mm rectangular shape used for X-ray
measurements; Enraf-Nonius CAD-4 diffractometer;

0108-2701/88/091671-02$03.00

Mo radiation with incident-beam monochromator; cell
parameters from 25 reflections automatically centered
in the range 4.7 < 8 < 25-7°; 6-26 scan at variable 8
speed of 1-03 to 8-24° min~!; each scan recorded in
96 steps over the 8 range of 1.5 x (1-2° + 0-35°tan6)
and subsequently processed with a modified Lehmann—
Larsen profile analysis procedure (Lehmann & Larsen,
1974; Ammon, 1986); six standards measured at 200
data intervals; 923 data (includes standards and
systematically absent reflections) measured from 6 =2
to 25°; index range for 4, k,/ = —8t0 8,0to 8, —10 to
0; 830 unique reflections; 714 reflections with 7>
30(/); average change in standard intensities of 1-9%
with a range of —1-4 to 4.3%; R,,, = 0-011 (51 pairs).
All crystallographic calculations performed with the

© 1988 International Union of Crystallography
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Table 1. Atomic coordinates and equivalent isotropic
temperature factors (A2 with e.s.d.’s in parentheses

Beq = (BHZ/S)Z,ZJU,,a,‘a,‘ a.a,

x y z B,
1 0-37474 (6) —0-32515(6) 0-14730(6) 3-85(3)
Cl 0-1458 (9) —0-1230 (9) 0-0574 (8) 2.9(2)
Cc2 0-0613 (10) —0-0003 (10) 0-1618 (8) 3.4(2)
C3 0-0695 (10)  0-1664 (8) 0-0602 (10) 3-2(2)
C4 0-1577(10)  0-0484 (10) —0-0416 (8) 3.4 (3)
Hl 0-1075 —0-0059 0.2748 5(2)
H2 0-1154 0-2845 0-1026 5Q2)
H3 0-2702 0-0788 -0.0713 9(3)

Table 2. Bond lengths (A) and angles (°)

The parameters involved with H atoms are given without e.s.d.’s.
The atoms related by inversion symmetry are indicated by primes

).

1-ClI 2-123 (6) Cc2-C3 1.531 (9)
ClI-C3' 1-542 (9) C2-c4 1.577(9)
Cl-C4 1.551(9) C3—H2 0-95

ClI-C2 1.567 (9) C3-C4 1.548 (10)
C2-H1 0.95 C4—H3 0.96
C3'—C1-C4 91.3(5) H2-C3-C2 124.
C3'—CI-C2 91.2(5) H2-C3-Cr 125.
C3'—Cl-1 123.5(4) H2-C3—-C4 126.
C4-C1-C2 90-1(5) c2-C3-Cr 89.9 (5)
C4—-Cl1-1 125:2 (4) C2-C3-C4 91.6 (4)
C2-Cl-I 125-3 (4) CI'-C3-C4 90-1(5)
H1-C2-C3 127- H3-C4-C3 127.
H1-C2-Cl 124. H3-C4—Cl1 125.
H1-C2-C4 126. H3-C4-C2' 125.
C3-C2-Cl1 89.1(5) C3—C4-Cl1 89.2 (5)
C3-C2—C4' 90-8 (5) C3-C4-C2' 90-7 (5)
cl1-Cc2—-c4 88-1(5) C1-C4-C2' 88-0 (5)

1

Fig. 1. ORTEP drawing (Johnson, 1965) of 1,4-diiodocubane
molecule.

TEXSAN (1987) program system on DEC Microvax II
computer; structure solved with Patterson methods;
refinement with full-matrix least squares with aniso-
tropic temperature factors for C, I, and isotropic terms
for H (H’s initially positioned from C-atom frame-
work); minimization of 2w(F,— F,)%, w= 1/6(F),
0X(F,) = 2LpF,) Y [P+t*B,+B,)+(0-03P)*] where P
=peak scan intensity, B, and B, are the two back-
ground intensities, ¢ = scan time/total background time,
Lp = Lorentz—polarization factor; secondary-extinc-

1,4-DIIODOCUBANE

tion parameter [method of Zachariasen (1968)] refined,
final extinction coefficient = 0-86 (6) x 10-%; empirical
absorption correction determined from systematic
differences between F, and F, [method of Walker &
Stuart (1983)], minimum and maximum corrections of
0-62 and 1-40; final S, R and wR values of 2-69, 0-036
and 0-053; maximum shift/e.s.d. of 0-88; minimum and
maximum values in the final difference map of —1.07
and 0:79 ¢ A—3. Atomic coordinates are listed in Table
1.* Bond lengths and angles are given in Table 2; an
ORTEP (Johnson, 1965) drawing is shown in Fig. 1.
The molecules are positioned on centers of symmetry.

(D

Related literature, There is considerable interest in the
synthesis and chemistry of high-density energetic
materials (Alster, Iyer & Marchand, 1983/84). Atten-
tion has been focused on the synthesis of highly nitrated
cubane derivatives. (I) is an intermediate in the
preparation of a dinitrocubane.

At the University of Maryland, this work was
supported by the Naval Sea Command (61153N
SR024-03) and by the National Science Foundation
(CHE-84-02155) which provided a portion of the funds
for aquisition of the diffractometer—Microvax system.

* Lists of structure factors and anisotropic thermal parameters
have been deposited with the British Library Document Supply
Centre as Supplementary Publication No. SUP 51004 (7 pp.).
Copies may be obtained through The Executive Secretary,
International Union of Crystallography, 5 Abbey Square, Chester
CH! 2HU, England.
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