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0.32e A~3. All calculations were performed on the
Delft University Amdahl 470/V7B computer using
XRAYT2 (Stewart, Kruger, Ammon, Dickinson &
Hall, 1972). Atomic scattering factors are from
XRAYT2.

Discussion. Atomic coordinates are listed in Table 1*
and bond lengths and bond angles in Table 2. Fig. 1
shows the atomic numbering used in this report. The
hydrazono group can adopt two configurations: the
Z and E configuration. From the NMR spectra it
remains questionable which part represents the Z or
the E configuration. Fig. 1 shows the crystalline
compound to be the Z isomer. NMR spectroscopy of
this crystalline compound gives, now, unequivocally
the data for the Z isomer.

The angle O(4)—C(14—C(8)—0O(1) is 75.6°.
Thus, the position of the protons connected to C(14)
and C(8), respectively, is gauche. In solution, a
coupling constant for these two protons of 2 Hz was
found. This value also points to a gauche conforma-
tion. Apparently, the average conformation in solu-
tion resembles the conformation in the crystalline
state. The phenyl ring is nearly coplanar with the
furanose ring of the sugar: the maximum deviations
from the least-squares plane defined by 13 atoms

* Lists of structure factors, anisotropic thermal parameters,
H-atom parameters and bond lengths and bond angles involving
H atoms have been deposited with the British Library Document
Supply Centre as Supplementary Publication No. SUP 55323 (28
pp.). Copies may be obtained through The Technical Editor,
International Union of Crystallography, 5 Abbey Square, Chester
CHI 2HU, England. [CIF reference: AL0535}

Acta Cryst. (1992). C48, 1996-2000

CsH2uNO5

Cig

Fig. 1. View of the molecule showing the atomic numbering
scheme. H atoms have been omitted for clarity.

[C(1), C(2),...C(10), N(1), N(2) and O(1)] is 0.07 A
[C(9)]. The two isopropylidene groups are at either
side of the least-squares plane.
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Structures of 48-(Nitromethyl)-2a,6a-diphenyl-4a-piperidinol and
48-(Nitromethyl)-2 8,6 B-diphenyl-4a-piperidinol

By P. SINGH, S. G. LEVINE AND K. KASDORF
Department of Chemistry, North Carolina State University, Raleigh, NC 27695-8204, USA

(Received 1 November 1990; accepted 25 March 1992)

Abstract. 4B-(Nitromethyl)-2a,6a-diphenyl-4a-
piperidinol, isomer (2a), C;sH,oN,0,, M, =312.37,
orthorhombic, Cem2,, a=10.548 (6), b=
19.590 (11), ¢c=17.729 3) A, ¥=1597 (1) A3, Z=4,

D.=130gem™3, A(Mo Ka)=0.71069 A, pu=
0.8cm™!, F000)=664, T=298K, R=0.066
for 796 reflections with intensities =3o(J).

4-(Nitromethyl)-2,6 8-diphenyl-4a-piperidinol,
0108-2701/92/111996-05%06.00

isomer (2b), C;sH0N,O;, M, =312.37, triclinic, PI,
a=5.573(2), b=11.852(6), c=13.440 (DA, a=
68.42(4), Pp=8946(4), y=79.82(3)°, V=
8109 (6) A3, Z=2, D,=128 gcm™3, A(Mo Ka) =
0.71069 A, u =0.8cm™!, F000) =332, T=298 K,
R=0.0604 for 2874 reflections with intensities
=30(]). Both isomers were isolated from the same
reaction mixture. They differ only in the orientation

© 1992 International Union of Crystallography
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of the axial and equatorial substituents at C-4 of the
substituted piperidine ring. The major isomer, sur-
prisingly, contains the bulkier substituent in axial
orientation. There is an intramolecular hydrogen
bond between the two substituents at C-4 in the
minor isomer, (2b). The —NH H atom in either
isomer does not participate in hydrogen bonding.

Introduction. Overberger and co-workers report that
the base-catalyzed addition of nitromethane to
2,6-diphenyl-4-piperidone (1) leads, in 71% yield, to
adduct (2) of unspecified configuration; the latter,
after recrystallization, had m.p. 448450K
(Overberger, Reichenthal & Anselme, 1970). Our
repetition of the published procedure led to the
following results. Filtration of the total crude
product, in dichloromethane, through a small
amount of silica gel, followed by crystallization from
hot toluene, gave the major product (2a), m.p.
451-453 K, in agreement with the above workers.
However, flash chromatography (Still, Kahn &
Mitra, 1978) of the mother liquor residues provided
a much smaller amount of a second product which,
after crystallization from toluene, had m.p. 400-
403 K. The latter was not mentioned by Overberger
and co-workers. The structures of these two substan-
ces, determined by X-ray crystallography as
described below, were found to differ only in the
configuration at C-4 (2).

[o}

HO_ _CH,NO,
+CHNO, —— /ﬁj
CeHs” N7 ey cetis” N7 VceHs
M (2)
HO, ,CH,NO, i%acimoz
H':‘(Nﬁ"?ﬂ CgHs™ %™ N 72 CeHls
CHs | Cebs H | H
H H
(2a) (2b)

Experimental. For isomer (2a4), a needle-shaped
crystal measuring approximately 0.63 x 0.20 x
0.10 mm was mounted on a glass fiber and used for
all X-ray measurements on a Nicolet R3m/u diffrac-
tometer equipped with a graphite monochromator.
Cell dimensions were obtained from a least-squares
refinement of the setting angles of 18 reflections with
26 in the range 12-23°. The intensity data were
collected to a maximum 28 of 55° by the w-scan
method at variable scan speeds between 3.9 and
29.3°min~' depending on intensity. 1281 unique
reflections were measured, 796 of which with inten-
sities 7= 30(I) were considered observed; range in
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hkl: h 0 to 15, kK 0 to 27 and / 0 to 11. Stationary
backgrounds were counted for half of the scan time
on each side of a peak. Two standards (002 and 400),
measured after every 48 reflections, showed no
significant variation in intensity. Similarly, for
isomer (2b): needle-shaped crystal (0.52 x 0.15 x
0.12mm), cell dimensions determined from 15
reflections with 15 <26 < 22° intensity data col-
lected to maximum 26 = 55° by the same method as
for (2a); two standards measured (100 and 020); 3725
unique reflections measured, 2874 of which were
observed [I =z 30(])]; Ri,, = 0.011; range in hkl: h 0 to
8,k —16to 16, [—18 to 18.

Data sets for both isomers were corrected for
background and Lorentz-polarization effects. Both
structures were solved by direct methods and
difference Fourier techniques and refined by
blocked-cascade least squares to R =0.066 and wR
=0.065 for (2a), and R =0.060 and wR = 0.048 for
(2b). Weights were assigned according to w=
1/[cX(F) + 0.0005F?]; o values were based on count-
ing statistics. Other parameters for (2a) and (2b),
respectively, are: number of variables = 127 and 289;
goodness of fit, S = 1.4 and 1.7, maximum shift/o =
0.04 and 0.60; difference electron density excursions
=0.22, —0.24 and 0.24, —0.28 ¢ A 3, secondary-
extinction coefficient = 1.2(6) x 107% and 1.0 (1) x
1073 Non-H atoms were refined with anisotropic
thermal displacement parameters. The H atoms of
(2a), except as noted below, were placed in calculated
positions with a C—H bond length of 0.96 A and a
Uiso value which was 1.2 times the U.q value of the
attached C atom. The exceptions were the N—H and
O—H H atoms, which were located on the mirror
plane from a difference Fourier map and refined
isotropically. All the H atoms in (2b) were located
from a difference Fourier map and refined iso-
tropically. The —CH,NO, group in (2a) is dis-
ordered (see below).

Computations were performed on a Data General
micro-Eclipse desktop computer with the program
package SHELXTL (Sheldrick, 1985). The atomic
scattering factors were taken from International
Tables for X-ray Crystallography (1974, Vol. IV, pp.
72-102).

Discussion. Fractional coordinates for both com-
pounds, (2a) and (2b), are given in Table 1, their
bond distances and angles in Table 2, and selected
torsion angles in Table 3.* Examination of the

* Lists of anisotropic thermal parameters, H-atom coordinates
and structure-factor amplitudes have been deposited with the
British Library Document Supply Centre as Supplementary
Publication No. SUP 55320 (38 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystal-
lography, 5 Abbey Square, Chester CHI 2HU, England. [CIF
reference: CR0293]
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Table 1. Atomic coordinates ( x 10%) and isotropic or
equivalent isotropic thermal parameters (A2 x 10%)

For non-H atoms, equivalent isotropic U is defined as one third of the
trace of the orthogonalized Uj tensor.

x y z Uiso/ Ueq
Isomer (2a)
A1) 4023 (6) 0 6172 123 (3)
2 4083 (7) —866 (4) 4159 (12) 100 (3)
N() 3837 (M —296 (4) 4655 (12) 65 (3)
C(1) 3322 (8) 0 3446 (11) 147 (6)
@) 1929 (5) 0 2949 (7) 49(2)
0(3) 1277 4) 0 4569 (6) 56 (1)
@) 1589 (4) 634 (2) 1918 (7) 52(1)
C(4) 2053 (4) 617 (2) 45 (6) 50 (1)
NQ) 1521 (4) 0 ~777 (6) 42 (1)
c(s5) 1749 (4) 1260 (2) -952 (6) 55(1)
C(6) 647 (5) 1624 (3) -N3() 67 (2)
(e )] 431 (6) 2226 (3) —1615 (8) 84 (2)
c®) 1289 (8) 2462 (3) —2758 (10) 96 (3)
) 2360 (7) 2103 (4) —3072 (10) 9 (3)
c(10) 2616 (5) 1502 (3) -2170 () 78 (2)
H(N2) 1752 (60) 0 —1907 (93) 73 (20)
H(03) 519 47) 0 4338 (88) 50 (18)
Isomer (2b)
[0.9))] 5824 (3) 3787 (1) 5870 (1) 77 (1)
x2) 1998 (3) 3810 (2) 5990 (1) 83 (1)
. N(D 4002 (3) 3407 (1) 5771 (1) S1Q1)
C(1) 4239 (3) 2388 (2) 5354 (1) 43 (1)
cQ) 2393 (3) 2658 (1) 4423 (1) 36 (1)
o(3) -11 @) 2613 (1) 4789 (12) 48 (1)
C(3) 3018 (3) 1613 (1) 4009 (1) 38 (1)
C@4) 1452 (3) 1843 (1) 3000 (1) 38 (1)
N(@2) 1785 (3) 3030 (1) 2190 (1) 40 (1)
c) 909 (3) 4064 (1) 2531 (1) 39 (1)
C(6) 2473 (3) 3893 (1) 3519 (1) 38 (1)
(e¢)] 2153 (3) 815 (1) 2587 (1) 36 (1)
C(8) 4183 (3) 755 (2) 1994 (1) 45 (1)
c® 4797 (4) —185(2) 1611 (2) 54 (1)
C(10) 3405 (4) —1087 (2) 1820 (2) 56 (1)
C(11) 1415 (4) =1051 (2) 2422 (2) 55(1)
C(12) 791 (3) —-111 Q) 2805 (1) 45 (1)
C(13) 993 (3) 5282 (1) 1631 (1) 38 (1)
C(14) =919 (4) 6266 (2) 1420 (2) s51(1)
C(15) —838 (4) 7388 (2) 613 (2) 62 (1)
C(16) 1121 (4) 7548 (2) =-2(1) $5(1)
camn 3041 (4) 6587 (2) 205 (2) 65 (1)
C(18) 2972 (4) 5461 (2) 1017 2) 60 (1)
H(N2) 1002 27) 3145 (13) 1597 (12) 40 (4)
H(03) —-303 (36) 3148 (18) 5052 (16) 83 (6)

torsion angles in the piperidine ring shows that the
ring assumes the chair conformation in both isomers.
The major product, (2a), of the reaction has the
—CH,NO, substituent oriented in the axial position,
Fig. 1, and the minor product, (2b), in the equatorial
position, Fig. 2. Our results are of interest in
comparison with earlier studies by Trost and
co-workers on' the selectivity of addition to chair-
form six-membered ketones (Trost, Florez &
Jebaratnam, 1987). These authors found that the
base-catalyzed addition of acetonitrile to 4-tert-
butylcylohexanone leads predominantly to axial
attachment of the new carbon substituent, contrary
to an earlier generalization, but in line with our
present results.

The structure of (24) is not determined as precisely
as that of (2b) owing to rotational disorder of the
—CH,NO, group around the C(1)—C(2) bond, Fig.
3, which puts the —NO, N atom, N(1), 0.57 A away
from the crystallographic mirror plane passing
through atoms O(1), C(1), C(2), N(2) and O(3).

TWO ISOMERS OF C,3H,N,0;

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

Isomer (2a)

O(1)—N(1) 1.323 (9) O(2)—N(1) 1.209 (12)
N(1)—C(1) 1.226 (12) cay—CcR) 1.519 (10)
C(2-0(3) 1.429 (7) C2—<C®3) 1.519 (5)
C(3)—C4) 1.528 (7) C@)—N(?2) 1.477 (5)
C@—C(5) 1.511 (6) C(5y—C(6) 1.377 (1)
C(5)—C(10) 1.395 (7) C(6}—C(7) 1.388 (7)
C(T—C(8) 1.347 (10) CER—C(9) 1.352 (11)
C(9)—C(10) 1.396 (9)

O(1)—N(1)—0(2) 130.8 (9) O(1)—N(1)—C(1) 1223 (7)
0O(2—N(1)—C(1) 106.9 (8) N(1)—C(1)—C(2) 1284 (7)
C(1}—C(2—0(3) 104.1 (5 C(1—C(Q)—C(3) 111.2 3)
0(3)—C(2—C(3) 1102 3) C3)y—C(2—C(3) 109.8 (5)
CQ—C3r—C@ 113.83 (4) C(3y—C(4)—N(2) 107.7 4)
C(3r—C(4—C(5) 113.4 (49 N@2)—C(4)—C(5) 112.5 @)
C(4)y—N@2)—C@4") 109.9 (4) C4)y—C(5—C(6) 122.8 4)
C@r—C(5y—C(10) 119.2 (4) C(6)—C(5—C(10) 118.0 4)
C(5)—C(6)—C(T) 120.7 (5) C(6)—C(7)—C(8) 120.7 (6)
C(7—C(8)—C(9) 120.1 (6) C(8—C(9—C(10) 120.7 (1)
C(5)—C(10)—C(9) 119.8 (5)

Isomer (2b)

O(1)—N(1) 1.209 (2) O(2—N(1) 1.213 2)
N(1)y—C(1) 1.494 (3) C(1)—C(2) 1.529 (2)
C(2y—0(3) 1.426 (2) C(2—C(3) 1.523 (3)
CQ2y—C(6) 1.528 (2) C3)—C4) 1.530 (3)
C(4r—N(2) 1.469 (2) C(4)—C(7) 1.507 (3)
NQ@)—C(5) 1.466 (2) C(5—C(6) 1.525 (3)
C(5—C(13) 1.512 (2) C(Ty—C(8) 1.385 (3)
C(M—C(12) 1.385 (3) C(8)—C(9) 1.381 (3)
C(9—C(10) 1.375 (3) C(10y—C(11) 1.370 (3)
C(11)—C(12) 1.381 (3) C(13)—C(14) 1.378 (2)
C(13)—C(18) 1371 (3) C(14)—C(15) 1.381 (2)
C(15y—C(16) 1.360 (3) C(16y—C(17) 1.364 (3)
C(17—C(18) 1.386 (3)

O(1)—N(1)—0(2) 123.5 (2) O(1)—N(1)—C(1) 118.0 (2)
O(2—N(1)—C(1) 118.5 (2) N(1)—C(1)—C(2) 113.1 (1)
C(1)—C(2—0(3) 1108 (1) C(1)—C(2—C@3) 107.3 (1)
0(3)—C(2)—C(3) 105.7 (1) C(1)—C(2)—C(6) 1120 (2)
O(3—C(2)—C(6) 1109 (1) C(3)—C(2)—C(6) 109.9 (1)
C(2)—C(3—C(@) 1123 (1) C(3)—C(4)—N(2) 107.8 (1)
C(3)—C@d)—C(7) 1113 (1) NQ)—C(4)y—C(7) 110.8 (1)
C(4)—NQ2)—C(5) 112.0 (1) N(2)—C(5)—C(6) 108.3 (1)
N(2—C(5)—C(13) 110.6 (1) C(6)—C(5—C(13) 111.7 ()
C(2y—C(6)—C(5) 1114 (2) C(4)y—C(7—C(8) 121.3(2)
C@)—C(7—C(12) 120.7 (2) C8)—C(T—C(12) 118.0 (2)
C(T—C8)—C(® 120.9 (2) C(8)—C(9—C10) 1204 (2)
C(9)—C(10—C(11) 119.3 (2) C10y—C(11)—C(12) 120.5 2)
C(T—C(12—C(11) 120.9 (2) C(5—C(13—C(14) 120.4 (2)
C(5)—C(13)—C(18) 121.8 (1) C(14y—C(13)—C(18) 117.7 (1)
C(13y—C(14y—C(15) 120.8 (2) C(14)—C(15—C(16) 1209 2)
C(15—C(16y—C(17) 119.0 (2) C(16)—C(17—C(18) 120.3 (2)
C(13y—C(18)y—C(17) 121.3 (2)

Atoms O(1) and C(1) are also disordered but have
been refined as non-disordered with anisotropic
thermal displacement parameters which results in
their thermal ellipsoids being elongated normal to
the mirror plane, Fig. 3.* In (2b), where there is no
disorder and where it is not constrained by sym-
metry, N(1) is even farther away (1.227 A) from the
mean plane of C(1), C(2), N(2) and O(3). In (2a), the
plane of the —NO, group is tilted at an angle of
26.6° from the mean plane of the piperidine ring,

* At the suggestion of a referee we have collected a monoclinic
data set (hkl and hkT) and refined the structure in space group Cc.
The —CH,NO, group is still disordered, the two halves of C(1)
being further apart from each other than those of O(1), which is
consistent with the shape of the anisotropic thermal displacement
ellipsoids, Fig. 3. There is, however, no violation of the
orthorhombic symmetry in the intensity data; R, =0.010 when
F(kkl) and F(hk]) are averaged. The space group as reported is,
therefore, correct. ‘
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Table 3. Selected torsion angles (°) in isomers
(2a) and (2b)

Isomer (2a) Isomer (2b)

OQR)y—N(1)—C(1)—C?) 86.0 (9) 50.4 (2)
N(1)»—C(1)—C(2—0(3) 37.1.(7) =709 (2)
C(1H)—CQ)y—0(3—H(03) 180.0 60 (1)
C(H—C@2)y—C3)y—C@) 75.3 (5)* -174.3 (1)*
Cy—CE)y—CE@A—Co)XCNIt -178.1 (4 178.5 (1)
C2—C(3r—CH@)—N2) 56.9 (4) 56.7 (2)
C(3)—C(4)—N2)—C@)C(S) -65.5(4) -63.2(2)
C@A—NQR—CMENCEICENCO)N 65.5 (4) 64.1 (2)
NER—C@)CECAENCOI—C(2) -56.9 (4) -57.6(2)
CA@)COICBHCOHI—C(2—C(3) 48.1 (4) 524 (2)
C3NC6)—C(2—C(3—C4) —48.1 (4) -523(2)
C(3—C(4—N(2)—H(N2) 177 (4) 175 ()
0(3)—C(2)—C(3)—C4) -169.7 (5) 67.5(2)
N2)y—C@)—CBICNHCO)C?®)] 86.6 (5) 40.6 (2)
N(2)—C(5—C(13—C(14) - 137.0 (2)

* Indicates that C(1) is axial in (2a) and equatorial in (2b).
t Atom symbols in square brackets refer to the corresponding atoms in
(2b).

whereas in (2b) it is almost perpendicular to it
(dihedral angle =97.7°). The two benzene rings in
both isomers are oriented cis to each other, as they
are in the parent ketone, 2,6-diphenyl-4-piperidone
(Singh, Levine & Kasdorf, 1990), and are rotated out
of the mean plane of the piperidine ring, the dihedral
angles being 62.0° in (2a), and 72.8 and 75.8° for the
two independent benzene rings containing atoms
C(7) through C(12), and C(13) through C(18),
respectively, in (25).

In (2a) there are O(3)—H--N(2) hydrogen bonds
linking molecules running parallel to the ¢ axis near
the origin and near (3, 3, 0). The hydrogen-bonding
parameters are: O(3)—H =0.82, H--N(2) =2.15,
0O(3)~-N(2) = 2.963 A and O(3)—H~-N(2) = 170°. In
(2b) there is an intramolecular hydrogen bond
OB)—H:-O(2) between the axial and equatorial
substituents on C(2): O(3)—H =0.83, H--O(2) =
2.24, 0O(3)-0(2) =2.855 A, O(3)—H--0O(2) =132°.
There is no such intramolecular hydrogen bond in
(2a) because the orientation of the —NO, group is
different from that in (25) (see above); O(3)---O(1) =
3.15 and H(03)--O(1) = 3.96 A. The —NH H atom
does not participate in hydrogen bonding in either
isomer. This is also true in the starting material,
2,6-diphenyl-4-piperidone (1) (Singh, Levine &
Kasdorf, 1990). The non-participation of —NH H
atoms in hydrogen bonding in these compounds may
be a result of steric crowding by the flanking phenyl
groups.

There are two short intermolecular distances
in (2a) [the sum of the van der Waals radii is
given in parentheses (Pauling, 1960)]: H(1B)--
O(1)—x,—y,— 11242 = 2.55 (2.60) and H(9)-
C(7)l/2~x,l/2—y,* 1242 = 2.87 (290) A; and three in
(2b): H3(0)--O(1) - 4 x- = 2.53, H(14)=O(3)1 + x,.:
=2.36 and HN(2)-*C(16) -, —,.-. = 2.89 A.

The bond distances and angles in the two isomers,
Tables 1 and 2, are in excellent agreement with each
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Fig. 1. An ORTEP (Johnson, 1965) plot (50% probability
ellipsoids) of isomer (2a4) showing the numbering system and the
axial orientation of the —CH,NO, moiety on the piperidine
ring. The H atoms and the disordered half of the —NO, group
are omitted for clarity.

Fig. 2. An ORTEP (Johnson, 1965) plot (50% probability
ellipsoids) of isomer (2b) showing the numbering system and the
equatorial orientation of the —CH,NO, moiety. H atoms are
omitted for clarity. The dashed line indicates an intramolecular
hydrogen bond.

Fig. 3. A plot of the two substituents, the —OH and the
—CH,NO,, on C(2) of the piperidine ring of (2a), viewed along
the crystallographic mirror plane, showing the disorder of
—CH,NO,. C(1) and O(1) are refined as single ordered atoms
lying on the mirror plane with high thermal displacement
parameters normal to the plane. H atoms are not shown.
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other except for those in the —CH,NO, moiety
which, as mentioned earlier, is disordered in (2a) but
not in (2b).
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Structure of Wigandol*

By R. A. ToscanNo,i L. Quuano, F. GOMEz, G. GARcia-PEREZ AND T. RiIos

Universidad Nacional Autonoma de México, Instituto de Quimica Circuito Exterior, Ciudad Universitaria,
Coyoacan, 04510 México, DF Mexico

(Received 11 October 1991; accepted 9 March 1992)

Abstract. (Z,E)-5,8,9,12-Tetrahydro-4-hydroxy-6,10-
dimethylbenzocyclodecen-1-yl acetate, C,3H,,05, M,
=286.4, monoclinic, C2/c, a=20.828(5), b=
8.364 (2), c=21.508 @) A, B=12239(Q2)°, V=
3164 (1) A3, Z=8, D, =120 Mgm™3, A(Cu Ka) =
1.54178 A, w=6.09cm™!, F000)=1232, T=
292 K, final R=10.049 for 1697 unique observed
reflections [F, > 30(F,)]. Wigandol is characterized
by a cis,trans-cyclodeca-1,5-diene with the methyl
groups anti-related. The cyclodecadiene ring adopts a
chair-half-chair conformation. The acetate group lies
nearly perpendicular to the planar phenyl ring. In the
crystal the molecules are held together by hydrogen
bonds involving the phenolic group and the carbonyl
O atom in the acetate group of a symmetry-related
molecule, forming endless zigzag chains along the b
axis.

Introduction. Wigandol (1), isolated from Wigandia
kunthii Choysi (Gémez, Quijano, Calderéon & Rios,
1980), is the monoacetate derivative of the hypo-
thetical precursor in the biogenetic route to the
cordiachromes (Manners & Jurd, 1977; Manners,
1983). The putative precursor was proposed as a
trans,trans-cyclodeca-1,5-diene, which in a boat con-
formation could undergo acid-catalyzed cyclization
to cordiachromes A and B (2 and 3) with cis ring
junction, while Cope rearrangement would give

* Contribution No. 1131 of the the Instituto de Quimica,
UNAM.
+ To whom correspondence should be addressed.
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cordiachrome C (4), a cis-1,2-divinylcyclohexane
derivative (Moir & Thompson, 1973).
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Although, in a few cases, Cope rearrangement has
already been observed proceeding via a boat confor-
mation (Wiberg, Matturro & Adams, 1981; Shea &
Phillips, 1980), it is also true that the structures had
been 1,5-diene systems with a high degree of rigidity.
On the other hand, although it is well known
(Takeda & Horibe, 1975) that trans,trans-cyclodeca-
1,5-dienes undergo Cope rearrangement to give
trans-1,2-divinylcyclohexane derivatives (contrary to
cordiachrome C) whereas the cis,trans-cyclodeca-
1,5-diene system gives a cis-1,2-divinyl derivative,
two compounds (neolinderolactone and sericenine:
cis,trans- and trans,cis-cyclodeca-1,5-dienes) with
structures closely related to wigandol, failed to
follow this path (Takeda, Horibe & Minato, 1970).
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