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minimum peaks in final difference Fourier synthesis,
0-18 and —0-22 e A~3, respectively. Atomic scat-
tering factors and anomalous-dispersion corrections
taken from International Tables for X-ray Crystallog-
raphy (1974), and all computer programs from the
SDP system (Frenz, 1982).* Final atomic coordi-
nates are listed in Table 1. Bond lengths and bond
angles are given in Table 2. The molecular structure
is depicted in Fig. 1 along with the atomic
-numbering scheme.

Related literature. The structures of several triazoles
substituted with groups containing C or N atoms
bonded to N(1) have been reported (Bauer, Boulton,
Fedeli, Katritzky, Majid-Hamid, Mazza & Vaciago,
1972; Kokkou & Rentzeperis, 1975a,b; Murray-Rust,
McManus, Lennon, Porter & Rechka, 1984; Sen &
Venkatesan, 1984), as well as structures without
substitution at N(1) (Kalman, Simon, Schawartz &
Horvath, 1974; Parkanyi, Kalman, Argay &
Schawartz, 1977).

* Lists of structure factors, anistropic temperature factors,
H-atom positions, least-squares planes, and bond distances and
angles involving H atoms have been deposited with the British
Library Document Supply Centre as Supplementary Publication
No. SUP 52121 (52 pp.). Copies may be obtained through The
Executive Secretary, International Union of Crystallography, 5
Abbey Square, Chester CH1 2HU, England.
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Structure at 173 K of a Chiral, Tricyclic Aminonitrobenzene

By Kuo-MING CHEN, JAMES K. WHITESELL, DANIEL S. PrRICE, KHALIL A. ABBOUD AND RAYMOND E. DAvis
Department of Chemistry, University of Texas at Austin, Austin, TX 78712-1167, USA
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Abstract. R-(3aa,4aB,7ap8,7ba)-Octahydro-4-(4-
nitrophenyl)-1H,5 H-dicyclopentafb,dlpyrrole,  Ci¢-
H20N202, M, = 272'3, Orthorhombic, P212|21,
a= 8696 (4), b=9-630 (3), c=16428 (5) A,
V=13757(8) A}, Z=4, D,=1315gcm™3,
Mo Ka, A=071073A, p=082cm™!, F000)
=584, T=173K, R=0-0409 for 1220 reflections
[F,= 60(F,). Crystal chirality was assigned to
correspond to the known chirality of the parent
amine. Pairs of neighboring molecules stack in a
head-to-tail arrangement with a psuedo-inversion
center.

Experimental. The title compound crystallized as
yellow rods and elongated prisms by slow evapor-

0108-2701/90/010148-03$03.00

ation from ethanol. It was synthesized by aromatic
substitution of the tricyclic amine (Whitesell, Minton
& Chen, 1988) on p-fluoronitrobenzene. The data
crystal had dimensions 0-09 x 0-17 X 0-29 mm. A
Nicolet R3m/V diffractometer equipped with a
graphite monochromator and a Nicolet LT-2 low-
temperature delivery system (173 K) was used to
collect the data. The lattice parameters were
obtained from the least-squares refinement of 47
reflections with 10-0 < 26 < 21-0°. The data were col-
lected using the w scan technique with a 26 range
from 3-0-55:0° and a 1-2° w scan at 2-4°min~'
(three symmetry-related octants: h=0—11, k=
0—12, [=0-21; h=0-11, k=-12—0, [I=
—=21-0; h= —11-0, k= —12—0, /=0-21). Of

© 1990 International Union of Crystallography
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the 5463 reflections measured, 1821 were unique,
with R, =0-0303 from averaging symmetry-
equivalent reflections. Four reflections (210, 210, 21T,
202) were remeasured every 96 reflections to monitor
instrument and crystal stability (maximum correction
on I was < 1:2%). The data were also corrected for
Lp effects and for abosorption (numerical correc-
tions based on measurement of indexed crystal faces,
# =0-82 cm™'), Minimum and maximum transmis-
sion were 0-9985 and 0-9993, respectively. Reflections
having F, < 60(F,) were considered unobserved (601
reflections). Data reduction and decay correction
were performed using the Nicolet XRD SHELXTL-
Plus software package (Sheldrick, 1987). The struc-
ture was solved by direct methods (Sheldrick, 1987)
and refined by full-matrix least squares (Sheldrick,
1976). In all, 262 parameters were refined. The
non-H atoms were refined with anisotropic thermal
parameters. Most of the H-atom positions were
obtained from a AF map. Phenyl H atoms were
initially calculated in idealized positions but were
refined unconstrained during the final refinement
cycles. The H atoms were refined with isotropic
thermal parameters. The correct enantiomorph was
chosen based on the synthesis from an amine of
known chirality. The function Sw(/F,|—|F,)? was
minimized, where w=1/[o(F,) and o(F,)=
0-5k1~ V*{[a(DF*+ (0-021)*}"%. The intensity, I, is given
by (Jpeak — Toackground) * (scan rate); the factor 0-02
serves to downweight intense reflections and to
account for instrument instability and k is the correc-
tion due to Lp effects and decay. o(/) was estimated
from counting statistics as o(I) = [(/peak + Tbackground)"’”
X (scan rate)l. An extinction correction y =
0-0017 (4) [where F*= F(1 + 0-002yF?/sin26)~ "4
was also applied (Sheldrick, 1987). The final R =
0-0409 for 1821 reflections, with wR = 0-0437 (R, =
0-0772, wR,; =0-0562) and goodness-of-fit = 1-40.
The minimum and maximum peaks in the final AF
map were —0-20 and 0-17 e A3, respectively, and
the maximum |4/o| was 0-005. The scattering fac-
tors for the non-H atoms were taken from Cromer &
Mann (1968), with the anomalous-dispersion correc-
tions taken from the work of Cromer & Liberman
(1970). The scattering factors for the H atoms were
obtained from Stewart, Davidson & Simpson (1965).
Values used to calculate the linear absorption coeffi-
cient are from International Tables for X-ray Crystal-
lography (1974).f Figures were generated using
SHELXTL-Plus (Sheldrick, 1987). The positional

T Tables of anisotropic thermal parameters, H-atom positional
parameters, bond lengths and angles involving the H atoms,
torsion angles, and structure-factor amplitudes have been depos-
ited with the British Library Document Supply Centre as Supple-
mentary Publication No. SUP 52092 (20 pp.). Copies may be
obtained through The Executive Secretary, International Union of
Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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Table 1. Atomic coordinates (% 10*) and equivalent
isotropic displacement coefficients (A2 x 10°).

U, is defined as one third of the trace of the orthogonalized

U tensor.
x y z Uy,
oq) 117 (4) 4940 (3) 7813 (2) 50 (1)
0(Q2) 1626 (4) 6531 (3) 6932 (2) 59 (1)
N(1) 1761 (3) 1307 (3) 4674 2) 29 (1)
NQ) 1417 (4) 5305 (3) 7113 () 39 (1)
() 2088 (4) 1627 (3) 3820 ) 28 (1)
c@) 768 (5) 2314 (5) 3351 ) 40 (1)
co) 371 (6) 1346 (5) 2647 (3) 48(2)
c(4) 1738 (5) 373 () 2559 (2) 37(1)
C(s) 213 (5) 200 (4) 3431 ) 30 (1)
c6) 1389 (4) 819 (3) 3957 (2) 27(1)
(1) 2183(5)  -2209 (4) 4070 (2) 34 (1)
C(8) 3390 (5) - 1906 (4) 4723 2) 37(1)
o) 2556 (5) - 969 (4) 5320 (2) 38 (1)
C(10) 1370 (3) ~155(3) 4812 2) 26 (1)
can 1667 (4) 2279 (3) 5265 (2) 26 (1)
c12)  2011@) 3690 (3) 5105 (2) 31(1)
c13) 1934 (4) 4663 (3) ST () 34 (1)
C(13) 1509 (4) 4270 (3) 6481 (2) 30 (1)
C(15) 1153 (4) 2907 (4) 6659 (2) 31(1)
C(16) 1223 (4) 1929 (4) 6064 (2) 29 (1)
Table 2. Bond lengths (A) and angles (°)

O(1)—NQ) 1231(4)  OQ—NQ) 1230 (4)
N(I)—C(1) 1464 (4)  N(1)—C(10) 1-466 (4)
N(1)—C(11) 1351 (4)  NQ)—C(14) 1-441 (5)
c(y—C(2) 1533(6)  C(1)—C(5) 1-528 (5)
C(2—C(3) 1525(6)  C(3)—C(@) 1-521 (6)
C(4)—C(5) 1525(5  C(5—C(6) 14535 (5)
C(6)—C(7) 1518(5)  C(6)—C(10) 1544 (4)
C(7)—C®) 1529(6)  C(8—C(9) 1-516 (6)
CO—C(10) 1540 (5)  C(11)—C(12) 1-416 (5)
C(—C(16) 1409 (4)  C(12)—C(13) 1-368 (5)
C13)—C(14) 1372(5)  C(14—C(15) 1-380 (5)
C(15—C(16) 1-358 (5)

C-NI—C(10)  1133Q)  CO—NI)—C(1) 1237 (3)
CU0O—N()—C(1l) 127(3)  O()—N@—0@) 122103
O()—NQ—C(14)  1192(3)  O@—N@)—C(14) 1187 (3)
NO—C()—C@)  1153(3)  N()—C(1)—CG) 1037 (3)
CR—C(y—C(5)  1059(3)  C)—C@—CB) 1067 ()
CQ—CO—C@)  1058(4)  COCA—C(5) 1036 (3)
CI—CO—C@é)  10473)  C—C(5—C(6) 1058 (3)
CU—CE—C6)  115203)  CB—CEO—CT) 13203
CE—CO—C10)  1047(3)  CN—C(6)—C(10) 1050 (3)
CEO—C(—CB)  1033(3)  C—CE®—CO) 1038 (3)
C(8—CO—C(10)  1059(3)  N()—C(10—C(6) 1047 (2)
N()—C(10—C(9)  1147(3)  CE—C(10—CO) 1059 (3)
N()—C(—C(12) 1212(3)  N()—C(11)—C(16) 1213 (3)
C12—CA—C(16) 1174(3)  C—C(12—C(13) 1208 (3)
C12—C3—C(14) 1197(3)  N@—C(4)y—C(13) 1193 (3)
N@Q—C(4—C(15) 1196(3)  CU3)—~C(14—C(15) 1211 (3)
C(14—CU15—C(16) 1198(3)  CUD—C(16—C(15) 1211 (3)

and equivalent isotropic thermal parameters for the
non-H atoms are listed in Table 1, while the bond
lengths and angles for the non-H atoms are listed in
Table 2. The atom-labeling scheme is shown in Fig. |
and the packing diagram in Fig. 2. Other computer
programs used in this work are listed in reference 11
of Gadol & Davis (1982).

Related literature. The chiral, substituted aminoni-
trobenzene (1) was prepared (Whitesell et al., 1988)
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Fig. 1. Molecular structure of (1), with 30% probability ellipsoids,
showing the atom-numbering scheme.

as a chiral analog of nitroaniline as a possible candi-

date for non-linear optical, second-harmonic gener-
ation (Chemla & Zyss, 1987).

NO,
Q)

Acknowledgement is made to the Donors of the
Petroleum Research Fund, administered by the
American Chemical Society, for partial support of
this research (grant ACS-PRF AC-20714 to JKW)
and to the Robert A. Welch Foundation (grant
F-233 to RED and F-626 to JKW).

Acta Cryst. (1990). C46, 150-152

A CHIRAL, TRICYCLIC AMINONITROBENZENE

Fig. 2. Packing diagram of (1).
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Structure of 6-Hydroxymethyl-6,9-dimethylbicyclo[6.3.0]Jundeca-2,4-dien-1-ol

By MAsooD PARVEZ
Department of Chemistry, The Pennsylvania State University, University Park, PA 16802, USA

(Received 31 January 1989; accepted 31 July 1989)

Abstract. C14H2202, M,. = 22233, orthorhombic,
Pbca, a=10-207 (3), b=9-746 (6), c =25-533 (5) A,
v =2540 (3) A3, Z=38, D,=1163 Mgm™3,
Mo Ka, A=0-71073 A, u =0-071 mm™', F(000)=
976, T =293 (1) K, R =0-050 for 1637 unique reflec-
tions with 7>3¢(l). The molecular dimensions

0108-2701/90/010150-03$03.00

involving the eight-membered ring are normal while
C(10) in the five-membered ring is disordered over
two sites. The structure is stabilized by a short
intermolecular distance O(2)--H(O1) of 194 A.
There is a short intramolecular contact O(1)--H(O2)
of 2:00 A.
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