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volatile compounds were removed in vacuo,'? and THF (10
mL) was added to the residue. In a separate flask Ni(PPh;)4
was prepared from anhydrous Ni(acac), (1 mmol), diiso-
butylaluminum hydride (1 mmol), triphenylphosphine (4
mmol), and 15 mL of THF. To the mixture containing the
B-ethoxyethenylzirconium derivative prepared above were
added sequentially the supernatant solution of Ni(PPhs)4 and
2.04 g (10 mmol) of iodobenzene. After stirring the reaction
mixture for 12 h at room temperature, GLC examination of
a quenched aliquot indicated the formation of (E)-8-ethoxy-
styrene in 99% yield. After extraction with diethyl ether,
washing with water, and drying, distillation provided 1.12 g
(76%) of essentially pure (E)-3-ethoxystyrene: bp 70-72 °C
(1.6 mm); '"H NMR (CDCl;, Me,Si) 6 1.27 (t,J = 7 Hz, 3 H),
3.80(q,J =7Hz,2H),583(d,J=13Hz, 1 H),697(d,J
= 13 Hz, | H), and 7.20 (broad s, 5 H) ppm; 1°C NMR
(CDCl;, MesSi) 6 14.80, 65.40, 106.03, 125.11, 125.56,
128.58, 136.68, and 147.96 ppm; IR (neat) 1630 (s), 1180 (s),
930 (m), 920 (m), 750 (s), 690 (s) cm~1,
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Dimeric Copper(Il) Complexes Derived from
2,9-Bis(methoxymethyl)-2,9-dimethyl-4,7-dioxy-
decanedioic Acid. Formation of a Macrocyclic Chelate

Sir:
The complexation of multivalent cations by polyoxygenated

ligands, including polyhydroxy derivatives,! multidentate
macrocyclic compounds,?3 and carboxylates has been the

Scheme I. Synthesis of 2,9-Bis(methoxymethyl)-2,9-dimethyl4,7-
dioxydecanedioic Acid.
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Table I
3ai 3bii 3cii
a 11.506 () A 11.230 (A 14593 (1) A
b 7.149 (2) 9.940 (4) 10.747 (1)
c 13.085 (3) 10.954 (4) 11.894 (2)
«a 101.01 (1)° 112.16 (3)° 75.025 (6)°
8 114.06 (2)° 107.26 (3)° 115.011 (6)°
% 90.85 (2)° 81.22(3)° 99.567 (6)°
Formula C28H52CU2- C38H53CU2- C64H78CU2-
Oqs N0 O)6P>
V4 1 ] ]
No. of obsd 2681 2368 3038
(>30)
reflections
Current R factor 0.085 0.104 0.094

a A, tert-amyl alcohol solvent. # Reflux in methanol-H,SOy cat-
alyst. © HNOj. The product was purified as the dimethyl ester, bp 123
°C (0.01 mmHg). Subsequent reactions were performed on the acid
obtained as a viscous gum on hydrolysis of the ester.

subject of extensive studies, in particular because of the bio-
logical interest of such systems, and possible technological
applications. However, relatively little work appears to have
been done on ether—carboxylic acids.*-? Since the ether funec-
tion(s) in such ligands would usually be expected to form rather
labile bonds to metal cations, the resulting complexes, even if
sufficiently stable to be isolated, might dissociate readily to
yield coordinatively unsaturated species having catalytic ac-
tivity.

In the course of a study of complexes of ether-carboxylic
acids, we have prepared 2,9-bis(methoxymethyl)-2,9-di-
methyl-4,7-dioxydecanedioic acid (1; H2Y) as a mixture of
diastereoisomers by the route outlined in Scheme I. Heating
1 with an equimolar quantity of copper(lI) acetate monohy-
drate in refluxing benzene, followed by distillation to azeotrope
water and acetic acid gave a greenish blue-black solution.
Column chromatography (silica gel) of this solution, and
fractional crystallization (aqueous acetone) of the material
eluted with benzene and with ether-benzene (1:3) gave two
products, both of which have empirical formula CuY-H,0.10
The major product (3ai) crystallized as thin green parallelo-
grams (mp ~183 °C),!! while the minor product (3aii) gave
irregular blue prisms (mp ~170 °C).!! Both products sepa-
rately dissolved in refluxing benzene to give blue-black solu-
tions from which the water could be removed by azeotropic
distillation. Addition of acetonitrile followed by cyclohexane
to these solutions resulted in the slow deposition of the ap-
propriate CuY-H>O on standing in air for 1 or 2 days. The
crystals of the major isomer 3ai thus produced were better
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Figure 1. A view of the 3bii molecule. For clarity, only the coordinated
nitrogens of the pyridine moieties are shown.

formed than those obtained from aqueous acetone, and their
structure was determined by x-ray analysis (vide infra); the
crystals of the minor isomer 3aii were unsuitable for structure
determination. However, treatment of the benzene solutions
obtained from 3ai and 3aii with pyridine or triphenylphosphine
gave green solutions from which complexes of empirical for-
mulae CuY-pyr (major, 3bi, mp 132-133 °C ex. cyclohexane;
minor, 3bii, mp 156-158 °C ex. benzene-cyclohexane)!? and
CuY-PPh; (major, 3ci, mp 131-132 °C; minor, 3cii, mp
147.5-148 °C; both ex. cyclohexane)!? were isolated. Re-
crystallization of both minor products (3bii and 3cii) from
ethanol gave crystals whose structures have been determined
by x-ray crystallography.

R R
R’ i—o o
O,
\ \\\mmm..,.‘ L
Cu~~ -Cu™
L/O 7 \O
R Y -

3a,L = H,O; 3b,L = pyridine; 3¢,L = triphenylphosphine
(i) mixture of meso and dl ligands; R and R' are different
and may be either CH, or CH,OCH,

(i) meso ligand only; R = CH,, R! = CH,OCH,

Compounds 3ai, 3bii, and 3cii crystallize in the triclinic
space group Pl with one dimeric unit centered about the
crystallographic center of symmetry. Three-dimensional in-
tensity data were collected on a Hilger and Watts Y290
four-circle diffractometer using graphite monochromated Mo
Ko radiation. The structures were solved by the Patterson-F,
Fourier method and refined by full-matrix least-squares cal-
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culations. Crystal data and refinement parameters are sum-
marized in Table I. In 3ai, the -OCH;CH,0- segment of the
ligand backbone is disordered over two equally populated
conformations while the relative configurations at the asym-
metric o carbon atoms are consistent with a mixture of d, /, and
meso forms. Compounds 3bii and 3cii are both ordered, with
the ligand present only in the meso form. Figure | shows a view
of 3bii and the meso configurations. In all three molecules the
nature of the carboxylic cage about the copper atoms is very
similar to that found in copper acetate dihydrate!2 with Cu-
~Cu distances 2.62 (1) in 3ai, 2.654 (5) in 3bii, 2.651 (5) A in
3cii, Cu-O (carboxylate) distances in the range 1.85-2.03 A
and Cu-O (water) 2.24 (3) A; in the pyridine and triphenyl-
phosphine complexes the Cu-N and Cu-P distances are re-
spectively 2.175 (8) and 2.561 (8) A.

Earlier work on copper(II) complexes of hydroxy- or
alkoxycarboxylic acids® has indicated that whereas a- or -
hydroxycarboxylates, or a-alkoxycarboxylates form chelates,
B-alkoxycarboxylates in aqueous solution act only as mono-
dentate ligands. This might lead one to predict that 1 should
show little or no tendency to form chelates with Cu(II) in-
volving the ether oxygens. However, formation from 1 of a
chelate involving coordination of both carboxylate groups and
the backbone ether oxygens (2a or 2b) would result in a rela-
tively favorable sequence of six-, five-, and six-membered
rings.!? The fact that the complexes obtained above are dimeric
rather than polymeric (cf., e.g., copper(II) succinate dihy-
drate!4) may indicate that the chelate 2a,b is formed as an
intermediate. Dimerization to 3 may then occur via displace-
ment of the coordinated ether oxygens.
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Preferential Inhibition of a-Chymotrypsin by the D Form
of an Amino Acid Derivative, N'-Isobutyryl- N-benzyl-
N-nitrosophenylalaninamide (Ia)?

Sir:

We recently reported an irreversible inhibition of a-chy-
motrypsin by substrates (e.g., Ia and IT) that produce carbo-
nium ions.2 N’-Tsobutyryl-N-nitroso-N-benzylphenylala-
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