204

122-7 (6); 119-1 (6); 123-4 (6)°]. tert-Butoxycarbonyl-
L-alanyl-L-asparaginyl-L-proline benzyl ester
[120-7 (3)°], and Boc-Asn!-Pro->-Ser®*(Bzl)-NHMe
and Boc-Asn!(Me)-Pro?-Ser®(Bzl)-NHMe [120-5 (4)°;
121-5(4)°]. Torsion angles C7—C8—C9—CI10
[34:7(2)°], C12—C13—C14—CI15 [38:1(3)°], and
O1—C1—C2—02 [— 349 (2)°] of the title molecule
show the similarity of the ring conformation adopted
by the heterocyclic rings; namely, the two pyrrolidine
and the 1,3-dioxolane rings.

We thank the Louisiana Educational Quality
Support Fund Grant #LEQSF(1987-90)-RD-A-5
for support of this research.
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trans-1,5-Bicyclo[4.4.0]decadione*

By J. GaBrIEL GARCIA, FRANK R. FRONCZEK AND MARK L. MCLAUGHLINT
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(Received 2 April 1990; accepted 18 June 1990)

Abstract. C,(H,,0,, M, = 166-2, monoclinic, P2,/n, a
= 7-4465 (6), b =5- 5949 (3), c=10-9675 (14) A, B =
106-776 (8)°, V=43748 (A, Z=2, D,=
1262 gem ™3 A(Cu Ka) = 1- 54184A o= 66cm !
F(000) = 180, T=1296 K, R=0-033 for 744 observa-
tions with 7> 30(J) (of 899 unique data). The mol-
ecule lies on an inversion center, and the trans fused
cyclohexanone rings are in the chair conformation.
The C=0 bond length is 1-213 (2) A, and the central
bond has length 1-5474 (13) A.

Experimental. The title compound was prepared by
treating decalin-1,5-diol with 8N chromic acid in
acetone at room temperature (Peet & Cargill, 1973).
The trans isomer was formed by treatment with
hydrochloric acid in chloroform (Hamon & Rich-
ards, 1973; Kleinfelter & Schleyer, 1973).

Crystals that deposited from the reaction flask,
m.p. 426-428 K, were suitable; a clear colorless crys-
tal with dimensions 0-12 % 0-20 x 0-30 mm was used
for data collection on an Enraf~Nonius CAD-4 dif-
fractometer with Cu Ka radiation and a graphite

* trans-Decalin-1,5-dione.
1 Author to whom correspondence should be addressed.
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monochromator. Cell dimensions were determined
from setting angles of 25 reflections having 30 > 6 >
25°. The w26 scans were designed for I= 500(]),
subject to maximum scan time = 120 s, scan rates
varied in the range 0-57-3-30° min~'. A full sphere
of data having2< 8 <75, —-9<h<9, —-T=sk=<7,
—13 = /=13 was measured and corrected for back-
ground, Lorentz and polarization effects, decay, and
absorption. Absorption corrections were based on ¥
scans, with minimum relative transmission coefficient
97-2%. Three standard reflections (200, 040, 006)
decreased in intensity by 15-7% due to sublimation,
and a linear correction was applied. A total of 3452
data was measured. Data from the four equivalent
quadrants were averaged, R, = 0-013, yielding 899
unique data. Systematic absences 0k0 with k odd and
k0! with A + [ odd indicated space group P2,/n. The
structure was solved by direct methods,. refined by
full-matrix least squares based upon F, using data for
which 1> 30)D), weights w=4F o) +
(0-02F,%?~ ! using the Enraf-Nonius Structure Deter-
mination Package (Frenz & Okaya, 1980), scattering
factors of Cromer & Waber (1974), and anomalous
coefficients of Cromer (1974). C-atom coordinates
were refined with anisotropic thermal parameters;

© 1991 International Union of Crystallography
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Table 1. Coordinates and equivalent isotropic thermal

parameters
By = (87%/3)2.2;Usa*a*a, a;.
x y z B.(A?)
(o] 0-0872 (1) 0-0944 (2) 0-67140 (9) 573 (2)
Cl 0-1327 (2) 0-2525 (2) 0-6106 (1) 371 (2)
c2 00146 (1) 04753 )2) 057162 (8)  307(2)
C3 —-0:1714 (2) 0-4670 (3) 0-6037 (1) 4-09 (2)
C4 —0-2782 (2) 0-7000 (3) 0-5679 (1) 4-48 (3)
Cs 03101 (2) 02397 (2) 05725 (1) 447 (3)

Table 2. Bond distances (A), angles (°), and selected
torsion angles (°)

o—Cl 1213 2) c2—CY 1-5474 (13)
C1—C2 1-514 (2) C2—C3 1:525 (2)
Cl1—Cs 1-498 (2) C3—C4 1-518 (2)
C4—C5' 1-526 (2)

0—C1—C2 12157 (12)  C2—C2—C3 11163 (7)
0—CI1—CS 12182 (11)  C2—C3—C4 11092 (11)
C2—C1—C5 11660 (10)  C3—C4—CS5' 11160 (11)
C1—C2—C2’ 109-49 (9) Cl1—C5—C4 11219 9)
Cl—C2—C3 11371 (10)

0—C1—C2—C3 -60 (2 0—CI—C2—C> -1317(1)
C5—C1—C2—C3 1752 (1) C5—C1—C2—C2 49:5 (1)
C2—C1—C5—C4  —489 (1) Cl—C2—C3—C4 1773 (1)
C2—C2—C3—C4  -582(1) Cl—C2—C2—C3¥  -532(1)
C2—C3—C4—C5' 562 (1) Cl—C5—C4'—C3 506 (2)

H-atom coordinates were located by AF and were
refined with isotropic thermal parameters. Final R =
0-033 for 744 observed data (0-040 for all 899 data),
wR=0049, and S=2-533 for 84 variables. Maxi-
mum shift <00l in the final cycle, max. residual
density 0-13, min. —0-09 e A3, and extinction coef-
ficient g = 22 (2) x 10~ ° where the factor (1+gl.)™"
was applied to F.. A structural diagram of the title
compound is shown below while the fractional coor-
dinates are given in Table |. Fig. 1 is a perspective
drawing showing the atom numbering. Fig. 2 illus-
trates the unit cell. Bond distances, angles, and
selected torsion angles are presented in Table 2.*

o)

H
0

Related literature. The structure of rrans-decalin-1,4-
dione (Ariel & Trotter, 1984) shows similar bond
lengths and bond angles.

* Lists of H-atom coordinates and thermal parameters, bond
distances and angles involving H, structure-factor amplitudes,
anisotropic thermal parameters and torsion angles have been
deposited with the British Library Document Supply Centre as
Supplementary Publication No. SUP 53296 (13 pp.). Copies may
be obtained through The Technical Editor, International Union of
Crystallography, 5 Abbey Square, Chester CH1 2HU, England.

205

Fig. 1. ORTEP drawing (Johnson, 1965) of the molecule, rep-
resenting heavy atoms as 40% probability ellipsoids and H
atoms as circles of arbitrary radius.

Fig. 2. Stereoview of the unit cell.

The cyclohexanone rings have a chair conforma-
tion, with torsion angles ranging from +48-9 (1) to
+58-2 (1)°, that is slightly distorted from the ideal
chair conformation having torsion angles of = 55°
and valence angles of 111-5° (Bucourt & Hainaut,
1965).

We thank the Louisiana Educational Quality Sup-
port Fund Grant #LEQSF(1987-90)-RD-A-5 for
support of this research.
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endo—endo Diels—Alder Diadduct of 5,5-Dimethoxy-1,2,3,4-tetrachloro-
1,3-cyclopentadiene with 1,5-Cyclooctadiene, (1), and the
Dechlorinated Diels—Alder Diadduct, (2)

By J. GABRIEL GARCIA, FRANK R. FRONCZEK AND MARK L. MCLAUGHLIN*

Department of Chemistry, Louisiana State University, Baton Rouge, Louisiana 70803-1804, US4

(Received 2 April 1990; accepted 18 June 1990)

Abstract. 1,6,7,8,9,14,15,16-Octachloro-17,17,18,18-
tetramethoxypentacyclo[12.2.1.1%°.0%12.0*!%octa-
deca-7,15'diene (1), C22H24C1804, M,. = 636‘1,
triclinic, P1, a=73110(7), b=79195(5), c¢=
12-2113 (10) A, a = 84-490 (7), B =86:064 (7), y=
71-490 (8)°, V=6668(1)A> Z=1, D,=
1-584 g cm 3, A(Cu Ka) = 1-54184 A, w=
81-7cm™~!, F(000)=324, T=296K, R=0-043 for
2259 observations with I>3¢(l) (of 2659
unique data). 17,17,18,18-Tetramethoxypentacyclo-
[12.2.1.1%%.0%13,0>%octadeca-7,15-diene ~ (2), Coo-
H;,04, M, =360-5, triclinic, P1, a=6-5121(7), b=
8-5391 (8), c¢=9-4741 (4 A, a=67293(6), B=
76-580 (6), y =88-202 (8)°, V' =471-7(1) A3, Z=1,
D.,=1269gcm™3 A(CuKa)=154184 A, pu=
6-45cm™!, F000)=196, T=296 K, R=0-036 for
1815 observations with 7> 30(l) (of 1942 unique
data). The endo—endo isomer (1) of the four possible
Diels—Alder diadducts is preferred at lower tempera-
ture. Both molecules lie on inversion centers, thus the
cyclooctane ring in both structures adopts the chair
conformation. The near-zero torsion angles of the
chair occur at the ring-fusion bonds, and have mag-
nitudes of 1-8 (4)° for the chlorinated compound (1)
and 0-89 (13)° for the dechlorinated compound (2).
The C=C bond has a length of 1-324 (3) in (1) and
1-329 (1) A in (2).

Experimental. The title compound (1) was prepared
by heating a 4:1 mixture of 5,5-dimethoxy-1,2,3,4-
tetrachloro-1,3-cyclopentadiene - with  1,5-cyclo-
octadiene to 453 K and extracting the white solid
with pyridine (Akhtar, Fray & Yarrow, 1968).
Crystals of the endo—endo isomer (1), grown by slow

cooling of xylenes, m.p. 629-631 K (dec.), were suit-,

* Author to whom correspondence should be addressed.
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able; a clear colorless crystal with dimensions 0-10 X
0-:20 x 0-22 mm was used for data collection on an
Enraf-Nonius CAD-4 diffractometer with Cu Ke
radiation and a graphite monochromator. Cell
dimensions were determined from setting angles of
25 reflections having 30 > 6 > 11°, The w-26 scans
were designed for I=250(I), subject to maximum
scan time = 120's, scan rates varied in the range
0-72-3-30° min~'. One hemisphere of data having 2
<0<75°,0<h<9, -9<k=<9, —15</=<15 was
measured and corrected for background, Lorentz
and polarization effects, decay, and absorption.
Absorption corrections were based on ¢ scans, with
minimum relative transmission coefficient 0-574.
Three standard reflections (300, 020, 003) were
measured every 10000s, exhibiting 19, 53, and
20% intensity decline, respectively. An anisotropic
decay correction was applied. The structure was
solved by direct methods, refined by full-matrix least
squares based upon F, using data for which 7>
3o(I), weights w=4F>2[c*I)+ (0-02F,%* ' using
the Enraf~Nonius Structure Determination Package
(Frenz & Okaya, 1980), scattering factors of Cromer
& Waber (1974), and anomalous coefficients of
Cromer (1974). C-atom coordinates were refined
with anisotropic thermal parameters; H-atom coordi-
nates were located by AF and were refined with
isotropic thermal parameters. Final R =0-043 for
2259 observed data (0-059 for all 2659 data), wR =
0-059, and S =3-303 for 203 variables. Maximum
shift 0-150 in the final cycle, max. residual density
0-30, min. —0-48 ¢ A3, and extinction coefficient g
=84 (6) x 107 where the factor (1+gl)~' was
applied to F,. A structural diagram of compound (1)
is shown below while the fractional coordinates are
given in Table 1. Fig. 1 is a perspective drawing
showing the atom numbering for title molecule (1),
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