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Abstract
The structures of three inclusion compounds
of 1,1,6,6-tetraphenylhexa-2,4-diyne-1,6-diol with

methyl ethyl ketone (1), diethyl ketone (2) and aceto-
phenone (3) have been determined and their thermal
decomposition investigated by thermogravimetry
and differential scanning calorimetry. Crystal data
are: (1), C;0H,,0,.2C,H0, M, = 558.72, monoclinic,
P2,/n, a=18.321 (3), b=11.845(3), c = 17.153 (4) A,
B=100.35(2)°, V=1663(1)A*>, Z=2, D,=
1.09 (3), D,=1.12gem™> Mo Ka, A=0.7107 A,
w=039cm™", F000)=2596, T=294K, final R=
0.073 (wR = 0.084) for 1494 independent reflections.
(2), Ci;0H»,0,.2CH,,0, M, = 586.77, monoclinic,
P2,/n, a=10.108 (2), b = 8.579 (1), ¢ = 20.536 (2) A,
B=10245(1)7, V=17389 4 A* Z=2, D,=
1.10(2), D,=1.12gem~3, Mo Ka, A=0.7107 A,
n=033cm™!, F(000) =628, T=294K, final R=
0.081 (wR = 0.090) for 1818 independent reflections.
(3), C30H2202.2C3H30, M,- = 654.80, triclinic, Pl,

0108-7681/92/060827-06306.00

a=11.204(4), b=11.856(6), c=16.236(6)A,
a=69.50(4), B=79.32(03), y=6298@4), V=
1799 2) A3, Zz=2, D,,=1.20(1), D,=1.21 gcm~?,
Mo Ka, A =0.7107 A, u = 0.41 cm ™', F(000) = 692,
T=294K, final R=0.096 (wR=0.102) for 2106
independent reflections.

Introduction

A large number of organic compounds can act as
hosts in the formation of inclusion compounds.
Some can be classified as clathrates because the
host—guest aggregate is stabilized by steric factors
alone. However, when there is hydrogen bonding
between host and guest, the compounds are better
classified as coordinato clathrates (Weber & Josel,
1983). Diol host compounds are particularly versatile
hosts and their uses with respect to the isolation and
optical resolution of racemates, as well as their role
in controlling guest reactions in clathrates have been

© 1992 International Union of Crystallography
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reviewed recently (Toda, 1987, 1988). We have
studied the clathrating properties of the tetraphenyl
diol host shown in the scheme below.

Ph OH
|

Ph—C —C=C—C=C-—C—Fh
OH Ph

Thus we have described the structure of the host
1,1,2,2-tetraphenylethane-1,2-diol and that of its
molecular complex with dimethyl sulfoxide (Bond,
Bourne, Nassimbeni & Toda, 1989). We have also
used the latter host to form inclusion complexes with
selected lutidines, have measured their thermal
stabilities and related them to their structures
(Bourne, Nassimbeni & Toda, 1991).

The structure of the title host compound has been
reported in its non-porous a-form, and we have
investigated the kinetics of acetone vapour absorp-
tion as well as the kinetics of the solid-solid reaction
with benzophenone (Bond, Johnson, Nassimbeni &
Toda, 1991). In this study we extend the structural
work to the guests methyl ethyl ketone, diethyl
ketone and acetophenone. The compounds were
characterized by X-ray analysis, thermal gravimetry
(TG) and differential scanning calorimetry (DSC).

Experimental

Suitable crystals of the molecular complexes were
obtained by slow evaporation of dilute solutions of
the host in the various guest liquids. The time
required ranged from 3 to 20 days. Thermal analyses
were performed using a Perkin-Elmer PC7 system.
For thermal gravimetry, crystals were removed from
their mother liquor, blotted dry on filter paper and
crushed. The sample weight, in each case, was
approximately 4 mg. The thermograms were
recorded under a stream of nitrogen with a flow rate
of 40 ml min~'. The temperature range was typically
298 to 473 K at various heating rates. Differential
scanning calorimetry was performed over the same
temperature range also under a stream of nitrogen
flowing at 40 mlmin~!. The heating rate was
10 K min~! for each sample.

Preliminary cell dimensions and space-group
assignments were carried out photographically for
the structure determinations. For all three com-
pounds the intensity data were collected with crystals
mounted in Lindemann capillary tubes in order to
minimize crystal deterioration. Accurate cell param-
eters were then obtained by least-squares analyses of
24 reflections measured in the range 16 < § < 17° or
12< 0 <14° on a Nonius CAD-4 diffractometer
with graphite-monochromated Mo Ka radiation (A
=0.7107 A). Crystal data and experimental details
of the data collections are listed in Table 1. A decay

COMPLEXATION WITH DIOL HOST COMPOUNDS. 8

Table 1. Crystal data and experimental details

Compound Compound Compound
M ) (3)
Data collection (294 K)
Crystal dimensions {mm) 0.31 x0.47x0.50 044 x0.47x0.47 0.47x0.25x0.31
Range scanned 6 (°) 1-25 1-25 1-22

Range of indices h.k,/ +9 +14,+20 *+12,+10,+24 =11,+212,+17
No. of reflections for lattice 24, 16-17 24, 16-17 24, 12-14
parameters, 8 range (°)
Instability of standard -6.0 -224 6.0
reflections (%)
Scan mode w-26 w-26 w-20
Scan width (°) 0.85+0.35tang 0.85+0.35tané 0.85+0.351ané
Vertical aperture length (mm) 4 4 4
Aperture width (mm) (1.12+ 1.05tan@) (1.12+1.05tan8) (1.12+ 1.05tan8)
No. of reflections collected 2266 2507 3251
(unique)
No. of reflections observed 1494 1818 2106
[with 1> 20 (1))
Final refinement
No. of parameters 181 216 353
R 0.073 0.081 0.096
wR 0.084 0.090 0.102

w (o?F+0.001F?) ' (c*F+0.003F2) '(a?F+0.005F) "
Max. shift/e.s.d. 0.20
Max. height in difference 0.23 0.19 0.39
Fourier map (¢ A %)
Min. height in difference
Fourier map (e A %)

-0.24 =031 -0.37

correction was applied to structure (2) (B. A. Frenz
& Associates Inc., 1982).

The structures of all three compounds were solved
by direct methods and refined by full-matrix least-
squares routines using the SHELXS86 and
SHELX76 program systems (Sheldrick, 1976, 1985).
The non-H atoms were treated anisotropically in all
cases and the aromatic hydrogens were constrained
to 1.0 A from their parent carbons, with a common
temperature factor. The hydroxyl hydrogens pos-
sessed individual temperature factors and were
located by difference electron density maps and
refined with a simple bond-length constraint to their
parent oxygens. The final refinement parameters are
shown in Table 1. The fractional atomic coordinates
and temperature factors of compounds (1), (2) and
(3) are shown in Table 2.* Inclusion compounds of
this type often have high R values because they are
intrinsically unstable with relatively high vapour-
pressure guests yielding poor quality crystals.

Results and discussion

The molecular structure of the host, shown in Fig. 1
is similar in all three compounds and the salient
bond lengths, reported in Table 3, are similar to
those found in the non-porous a-form of the host
compound (Bond, Johnson, Nassimbeni & Toda,
1991). The long molecular axis of the host appears to

* Lists of structure factors, anisotropic thermal parameters,
bond lengths, bond angles and torsion angles have been deposited
with the British Library Document Supply Centre as Supplemen-
tary Publication No. SUP 55238 (53 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystal-
lography, 5 Abbey Square, Chester CH1 2HU, England.
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Table 2. Fractional atomic coordinates (% 10%) and
thermal parameters (A2 x 10%) with esd’s in

parentheses

x y z Uiso/ Ueq
Compound (1)
o(1) 1116 (3) 8264 (2) 572 (2) 74 (1)
H(1) 1471 (55) 7997 (37) 1127 (11 115 (16)
C(1) 1800 (4) 7541 (3) 53(2) 60 (1)
CQ) 1058 (4) 6406 (3) 52(2) 64 (1)
C(3) 387 (4) 5516 (3) 22(2) 64 (1)
C(12) 705 (4) 9105 (2) =903 (2) 89 (2)
C13) 326 (4) 9541 (2) - 1670 (2) 10 (2)
C(14) 617 (4) 8899 (2) -2312 (2) 12 (3)
C(15) 1287 (4) 7820 (2) -2187 (2) 15 (3)
C(16) 1667 (4) 7384 (2) —1421 (2) 15(2)
c11) 1376 (4) 8027 (2) =779 (2) 53(2)
C(22) 4534 (3) 6480 (2) 400 (2) 59 (2)
C(23) 6233 (3) 6496 (2) 615 (2) 606 (3)
C(24) 7059 (3) 7523 (2) 741 (2) 114 (3)
C(25) 6186 (3) 8534 (2) 656 (2) 118 (3)
C(26) 4488 (3) 8519 (2) 41 (2) 92(2)
C(21) 3662 (3) 7492 (2) 313(2) 64 (1)
o16) 11190 (6) 7474 (5) 2098 (3) 169 (3)
C(1G) 11701 (11) 8191 (9) 3493 (5) 184 (5)
C(2G) 11162 (8) 7095 (10) 2727 (6) 188 (5)
C(3G) 10925 (15) 6421 (17) 3204 (8) 305 (12)
C(4G) 10385 (14) 5443 (9) 2402 (8) 224 (6)
Compound (2)
o(l) 7431 (2) 1608 (3) 8807 (1) 72(1)
H(1) 7882 (45) 1993 (56) 9240 (12) 111 (16)
C(1) 6009 (3) 1785 (4) 8731 (2) 54 (1)
C(2) 5568 (4) 1020 (4) 9295 (2) 61 (1)
C(3) 5210 (4) 365 (4) 9744 (2) 59 (1)
C(11) 5625 (3) 3512 (4) 8687 (2) 57(1)
C(12) 4902 (5) 4222 (5) 9106 (2) 76 (2)
C(13) 4616 (6) 5815 (5) 9030 (2) 97 (2)
C(14) 5062 (5) 6657 (5) 8547 (3) 94 (2)
C(15) 5741 (5) 5954 (5) 8128 (3) 91 (2)
C(16) 6028 (4) 4388 (5) 8194 (2) 77 (2)
C(21) 5306 (3) 960 (4) 8088 (2) 56 (1)
C(22) 3921 (4) 900 (5) 7919 (2) 70 (2)
C(23) 3262 (5) 117 (5) 7346 (2) 89 (2)
C(24) 4008 (5) — 578 (6) 6940 (2) 89 (2)
C(25) 5376 (6) -513 (5) 7098 (2) 88 (2)
C(26) 6068 (4) 244 (4) 7677 (2) 70 (1)
o(1G) 9089 (5) 2162 (8) 10059 (3) 192 (3)
C(1G) 11658 (11) 3278 (15) 9932 (5) 231 (7
CQG) 11312 (7) 2588 (12) 10519 (4) 163 (4)
C(3G) 10002 (6) 2054 (7) 10525 (3) 107 (2)
C(46) 9906 (9) 1369 (10) 11217 (4) 167 (7)
C(5G) 8583 (10) 828 (17) 11251 (6) 226 (7)
Compound (3)
O(14) 1767 (5) 4200 (5) 5919 (3) 49 (3)
H(14) 1823 (102) 4114 (104) 6516 (21) 109 (7)
C(14) 3072 (7) 3335 (8) 5683 (5) 38(2)
C(24) 3925 (8) 4057 (8) 5403 (5) 38(2)
C(34) 4592 (7) 4659 (7) 5149 (5) 37(2)
C(124) 2902 (5) 1364 (6) 6832 (4) 54 (5)
C(134) 3371 (5) 223 (6) 7552 (4) 68 (6)
C(144) 4607 (5) - 196 (6) 7898 (4) 69 (6)
C(154) 5371 (5) 526 (6) 7524 (4) 66 (6)
C(164) 4902 (5) 1667 (6) 6804 (4) 51(5)
C(114) 3667 (5) 2085 (6) 6458 (4) 36 (5)
C(224) 4066 (4) 2022 (5) 4618 (3) 49 (5)
C(234) 3986 (4) 1666 (5) 3904 (3) 55 (6)
C(244) 2773 (4) 2250 (5) 3485 (3) 56 (6)
C(254) 1641 (4) 3190 (5) 3781 (3) 56 (5)
C(264) 1722 (4) 3546 (5) 4495 (3) 42 (5)
C(214) 2935 (4) 2962 (5) 4913 (3) 33 (4)
Oo(18) 1856 (6) 9073 (6) 1100 (4) 64 (4)
H(1B) 2023 (105) 9187 (105) 1611 (40) 109 (7)
C(1B) 3141 (8) 8256 (8) 772 (%) 4 (2)
c(2B) 3957 (8) 9036 (8) 431 (5) 45(2)
C(3B) 4614 (8) 9657 (8) 156 (5) 49 (2)
C(12B) 3933 (4) 6973 (5) —320 (4) 53(5)
C(13B) 37121 4) 6659 (5) —1015 (4) 67 (6)
C(148) 2465 (4) 7321 (5) — 1390 (4) 71 (6)
C(158) 1421 (4) 8298 (5) - 1070 (4) 75(7)
C(16B) 1632 (4) 8612 (5) -374 (4) 66 (6)
C(11B) 2889 (4) 7950 (5) 1°(4) 38 4)
C(22B) 3200 (5) 6144 (6) 1887 (4) 63 (5)
C(23B) 3779 (5) 4987 (6) 2578 (4) 72 (6)
C(24B) 5008 (5) 4663 (6) 2891 (4) 61 (5)
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Table 2 (cont.)

x y z Ui/ Uey
C(25B) 5659 (5) 5496 (6) 2513 (4) 60 (6)
C(268) 5080 (5) 6653 (6) 1821 (4) 54 (6)
C(218) 3850 (5) 6977 (6) 1508 (4) 42 (4)
o(16) 1218 (7) 15399 (9) 2389 (5) 195 (6)
C(1G) —636 (12) 15793 (12) 1716 (8) 77 (3)
C(1MG) —884 (14) 17178 (13) 1344 (9) 121 (10)
C(12G) 1195 (7) 15173 (6) 603 (4) 69 (6)
C(13G) 2137 (7) 14227 (6) 211 (4) 88 (8)
C(14G) 2276 () 12919 (6) 530 (4) 99 (9)
C(15G) 1474 (7) 12553 (6) 1240 (4) 95 (8)
C(16G) 532(7) 13498 (6) 1632 (4) 78 (8)
C(11G) 392 (7) 14806 (6) 1313 (4) 57 (6)
0(26) 1643 (8) 9108 (8) 2890 (5) 101 (6)
CcQ6) 1438 (11) 8400 (11) 3596 (8) 80 (3)
C(2MG) 1036 (13) 7323 (13) 3639 (9) 109 (9)
C(226) 1881 (6) 9546 (6) 4414 (4) 75 (6)
C(23G) 2032 (6) 9702 (6) 5195 (4) 70 (7)
C(24G) 1935 (6) 8796 (6) 6001 (4) 106 (9)
C(25G) 1685 (6) 7734 (6) 6025 (4) 87 (7)
C(26G) 1535 (6) 7578 (6) 5243 (4) 81 (7)
CQ216) 1632 (6) 8484 (6) 4438 (4) 61 (5)
Table 3. Salient bond lengths (A)
a-form ) 2) (3a)y* 3by*
Cc1—C2 1.466 (6) 1.479 (5) 1.482 (6) 1.472 (14) 1.491 (15)
c2—C3 1.195 (6) 1.189 (5) 1.201 (6) 1.184 (14)  1.194 (15)
C3—C4 1.360 (6) 1.377 (5) 1.373 (6) 1.398 (14) 1.361 (15)
C1—Cll1 1.533 (7) 1.520 (5) 1.529 (5) 1.525 (8) 1.523 (13)
c1—C21 1.533 (5) 1.534 (4) 1.530 (5) 1.516 (12) 1.532 (8)
C1—01 1.436 (5) 1.425 (5) 1.420 (4) 1.431 (8) 1.453 (9)
Average phenyl
C—Clength 1375 (8) 1.395 (4) 1.381 (6) 1.395 (8) 1.395(8)

* a and b correspond to the two half host molecules that are obtained in
the asymmetric unit in (3).

dictate the packing in many of these structures as
there is a definite trend for the molecules to align
these axes parallel to one another. The guest can act
as a template and yield a structure in which shape
and symmetry are dependent on the ability of the
guest molecule to hydrogen bond. In all three crystal
systems the host hydroxy groups lie trans to one
another. In each case there is hydrogen bonding
between these hydroxy groups and the carbonyl
groups of the ketonic guests to yield the ratio of two
guests per one host molecule.

In compound (1) the centrosymmetric host mol-
ecule lies at Wyckhoff position ¢ and each hydroxyl
moiety is hydrogen bonded to one methyl ethyl

Cu4

ca4
/ S~ c1s. c13
Cas

Ca2 016/

021 —— —— ——

Cé6 C5 C4 c3 c2

'C12

Ca6 ™=
ca
H2

N ca C26
c22
caz
c35 c25
“ c
€3 coa
c3a

Fig. 1. A molecule of 1,1,6,6-tetraphenylhexa-2,4-diyne-1,6-diol.
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ketone with O—O =2.770 (6) A. The packing is
shown in Fig. 2 (Motherwell, 1974). A similar pack-
ing situation obtains for compound (2) where the
diethyl ketone is hydrogen bonded to the host with
0—0=2.788 (6) A. This is shown in Fig. 3. In
compound (3) (Fig. 4), the stoichiometry requires
two crystallographically distinct O—H---O=C inter-
actions, and the hydrogen bonds between the host
hydroxyls and the acetophenone oxygens are
2.885(11) and 2.859 (11) A, significantly longer than
those in compounds (1) and (2).

Thermal analysis

Thermal gravimetry and differential scanning calori-
metry were carried out on all three compounds. The
results are shown in Figs. 5(a), 5(b) and 5(¢). The TG
curves show that the weight loss, reported in Table 4,
is in good agreement with the theoretical value, thus
confirming the declared host—guest ratios. For com-
pound (1), the DSC (Fig. 5a), shows two distinct
endotherms, the first with onset temperature T, at
323 K followed by the endotherm at 416 K corre-
sponding to the melting point of the host compound.

Fig. 5(b) shows that compound (2) behaves simi-
larly, with T, at 345 K for the loss of diethyl ketone,
followed by the melting of the host compound.
Compound (3), however, shows a different decompo-
sitional behaviour in that the single endotherm, T,
=346 K, corresponds to the loss of acetophenone
with concomitant dissolution of the host compound.
The thermal gravimetry experiments were carried out
at various heating rates in order to study the activa-
tion energy of the reaction (Flynn & Wall, 1966). In
this method the temperatures of decomposition at a
fixed percentage weight loss are measured at the
various heating rates. A plot of the logarithm of the
heating rate versus the reciprocal of the absolute
temperature is then examined. If parallel straight
lines are obtained, these indicate a single-step
decomposition for the reaction. This method, origin-
ally developed for the thermal decomposition of
polymers, has also been applied to the decompo-
sition of inorganic coordination compounds
(Herman, Hofmans & Desseyn, 1985).

We did not analyse the decomposition of com-
pound (1) because the TG curve obtained at the
heating rate of 2 K min~! (Fig. 54) had a point of
inflection indicating a multi-step decomposition at
this heating rate, but not at the higher heating rates.
The semilogarithmic plot for compound (2) was not
linear, but distinctly curved, indicating that the
mechanism of decomposition was temperature
dependent. The results for the decomposition of
compound (3) are shown in Fig. 6, where the semilo-
garithmic plots yield reasonably straight lines with
activation energies varying from 42 to 51 kJ mol ™',

COMPLEXATION WITH DIOL HOST COMPOUNDS. 8

These values are lower than those obtained from
the decomposition of the inclusion compounds
formed between trans-9,10-dihydroxy-9,10-diphenyl-
9,10-dihydroanthracene and acetonitrile, 2,4-di-
methylpyridine and 2,6-dimethylpyridine, which all
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Fig. 2. The packing and hydrogen bonding of compound (1).
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Fig. 3. The packing and hydrogen bonding of compound (2).
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Fig. 4. The packing and hydrogen bonding of compound (3).
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Table 4. Experimental thermal gravimetry weight loss values compared with the theoretical values
MEK = methyl ethyl ketone. DEK = diethyl ketone. ACEPH = acetophenone. ACET = acetone.

Reaction Calc. weight loss (%) Measured weight loss (%) Onset temp. (K) AH (kJ mol™!) Ton— T, (K) 0—0 (A)
H.(MEK),—H + 2MEK 258 23.8 323 36.0 -29.9 2.77
H.(DEK),—H + 2DEK 294 28.9 345 50.4 -299 2.79
H.(ACEPH),—~ 289

H + 2ACEPH 36.7 375 346 523 -129.4 2.86
H.(ACET),—~H.ACET 219 219 333 56 +4 273

+ ACET—H + 2ACET

o TG
o 0
251020 °C min”!
e 125
2 125+ @ 125 -
“n @ ﬁ
3 4 2 51 20 °Cmin’! T 1
s ] 2 2 g1015 20 ‘Cmin’
“ 2 i
E: 25+ 2 25 \\\ \ TG g
2 3 ars
1 1 L '} 1 1 1 1 1 1 1 1 1
30 70 pac 10 150 30 70 1c 110 150 , oy
r 10 Bo 70 M0 o joc 150 190

12:5+ \\‘
- - 5 125 (
E E 30 %

25+ H
- 3 ] .
[ ° B 50— % 3 2
- 3 o o H
§ { 3 "
T 375+ o ’ ars ) & DSC
DSc 70
DScC
(a) (b) (c)

Fig. 5. Thermograms showing the DSC and TG curves of (@) compound (1), (b) compound (2), and (¢) compound (3).

yield activation energies which range from 75 to
115 kJ mol ! (Caira, Nassimbeni & Schubert, 1991).

The objective of carrying out thermal analysis on
these compounds is to reconcile thermodynamics
with structure. Thus it should be possible to relate
certain thermal parameters of the guest-release reac-
tions and the host-guest interactions as revealed by
the crystal structure. For inclusion compounds of a

given host with various guests, the onset tempera-
tures T,, are a function of both the host—guest
interactions and of the normal boiling point of the
guest compound, T,. We suggest that a useful
measure of the relative stabilities of these compounds
is the difference T,,— T,. Thus T,,> T, would
indicate a stable inclusion compound and vice versa.

The thermal results are summarized in Table 4, to
which we have added the results of the decompo-

sition of the H.(acetone), compound (Bond,
Logp 14 — Johnson, Nassimbeni & Toda, 1991). In the present
‘ * Xi\\'\ study one might expect correlation between the
VB ‘*\% 0O—O hydrogen-bond distance and T,, — T,. How-
i i *\\‘;\g\ ever we suffer from a paucity of data, and while
f PRGN there is a trend that the compounds with the shorter
o8- RN O—O distances are the more stable, more com-
; e pounds of this nature will have to be characterized
0.6 RSN before a possible correlation can be established. We
: > s\ | ———— are therefore undertaking the structural analyses of
04 *&\‘ . ¥°*  other compounds which have similar structural
02 AN Ul reow features.
‘ AN P ' '
| L NN, s | versi
0 e thank the University of Cape Town and the
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Fig. 6. Activation-energy determination for compound (3).
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Abstract

I: 4,7-Dichloro-1-cyano-N-isopropyltetracyclo-
[4.2.0.0%°.0*®]octane-4-carboxamide, C,;H;,CL,N,O0,
M, =285.17, orthorhombic, Fdd2, a=34.012(1),
b=15791(2), c=10899()A, Z=16, D.=
129gem ™3, CuKa (A =1.5418A), n =39.2cm™},
F(000) =2368, T=293 K, 1504 reflections with 7>
3a(), R=0.042. (II): 4,7-Dichloro-N-isopropyl-10-
oxo0-9-oxatetracyclo[4.4.0.0%°.0*8]decane-4-carbox-
amide, C,;;HsCLNO;, M,=304.17, monoclinic,
P2,/a, a=9.902(2), b=9.381(2), c=15.174 (2) A,
B=10325(1)°, Z=4, D,=147gcm 3, CuKa (A
=1.5418A), w=43.1cm™!, F000) =632, 2107
reflections with 7> 3a(I), R=0.036. (I) represents
the first crystallographic example of a secocubane.
The nonbonded distances (C4---C7) are 2.742 (5) and
2.717 3) A in (I) and (II). C—C distances in the cage
portions of the molecules are typical of cubanes.

Introduction

Cage compounds are of interest as potential high-
density energetic materials and pharmaceutical inter-
mediates. Selective carbon—carbon bond cleavage of
substituted cubanes has led to the synthesis of
polycyclic compounds such as the secocubanes and
nortwistbrendanes. The detailed structures of a seco-

0108-7681/92/060832-06$06.00

cubane derivative (I)* [a preliminary report is given
by Bashir-Hashemi, Dave, Ammon & Axenrod
(1990)] and a nortwistbrendane derivative (II)* are
reported here.

0
NG, 7’0

cl cl
NH NH

cnOY CIO\(

@ an

Experimental

(I) was prepared according to Bashir-Hashemi,
Dave, Ammon & Axenrod (1990). (II) was prepared
from the reaction of 1-(N,N-diisopropylcarbox-
amido)-4-cubanecarboxylic acid and HBr/acetic acid
according to Eaton, Millikan & Engel (1990), fol-
lowed by reaction of the lactone intermediate with
thionyl chloride. Crystallographic parameters and
data are given in Table 1. Enraf~-Nonius CAD-4

* The IUPAC names of (I) and (II) are 4,7-dichloro-1-cyano-N-
isopropyltetracyclo[4.2.0.0%%.0>#Joctane-4-carboxamide and 4,7-
dichloro-N-isopropyl-10-oxo-9-oxatetracyclo[4.4.0.0%°.0*¥]decane-
4-carboxamide.
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