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of a 90:10 mixture of silyl ketene acetals (Z/E)-1a and completely
converted within 40 min into the dioxetanes (Z/E)-2a (90:10,
determined by NMR). On warming a sample of the dioxetane
mixture (Z/E)-2a from -20 to +20 °C, both (2)- and (E)-dioxetane
rearranged into the a-silylperoxy ester 3a. At -20 °C as shown
by NMR, the time of rearrangement was about 1 d for the isomer
(Z)-2a and several weeks for the (F)-2a isomer. (Z)-2a: 'H NMR
(200 MHz, CDCl,) 5 0.10 (s, 3 H, SiMe), 0.12 (s, 3 H, SiMe), 0.89
(s, 9 H, SitBu), 1.02 (s, 9 H, CtBu), 3.71 (s, 3 H, OMe), 4.86 (s,
1 H, CH); 1¥C NMR (50 MHz, CDCl;) 5 -3.5 (2 X q, SiMe,), 18.1
(s, SitBu), 24.4 (q, CtBu), 25.6 (q, SitBu), 29.6 (s, CtBu), 51.6 (q,
OMe) 94.4 (d, C-4), 109.6 (s, C-3).

Photooxygenation of (E)-tert-Butylketene Methyl Tri-
methylsilyl Acetal ((E)-1b). The above general procedure was
followed by employing 0.410 g (2.00 mmol) of silyl ketene acetal
(E)-1b, which was completely converted within 50 min into a 70:30
mixture of dioxetane (E)-2b and a-silylperoxy ester 3b.2 1H
NMR monitoring of the reaction progress revealed that the latter
was formed by rearrangement of the dioxetane (E)-2b. A sample
of the reaction mixture was allowed to stand at 20 °C for 1 d and
all the dioxetane rearranged into the a-silylperoxy ester 3b.
(E)-2b: 'H NMR (200 MHz, CDCl;) § 0.29 (s, 9 H, SiMe;), 0.99
(s,9 H, tBu), 3.27 (s, 3 H, OMe), 4.74 (s, 1 H, CH). 3b: 'H NMR
(200 MHz, CDCl,) 6 0.19 (s, 9 H, SiMe,), 0.98 (s, 9 H, tBu), 3.75
(s, 3 H, OMe), 4.12 (s, 1 H, CH); *C NMR (50 MHz, CDCl;) &
-1.4 (q, SiMej3), 26.5 (q, tBu), 34.6 (s, tBu), 51.4 (q, OMe), 91.5
d, C-2), 171.0 (s, C==0).

Photooxygenation of tert-Butylketene Bis(trimethylsilyl)
Acetal (1c). The above general procedure was followed by em-
ploying 0.780 g (3.00 mmol) of silyl ketene acetal 1¢, which was
completely converted within 30 min into a 60:40 mixture (de-
termined by 'H NMR) of dioxetane 2¢ and a-silylperoxy ester
3¢.822 On rotaevaporation (0 °C (15 Torr)) the dioxetane was
completely converted into the known®2 a-silylperoxy ester 3c.
2¢: 'H NMR (80 MHz, CCl,) 6 0.1 (s, 9 H, SiMey), 0.2 (s, 9 H,
SiMey), 0.9 (s, 9 H, tBu), 4.4 (s, 1 H, CH). 3¢: 'H NMR (80 MHz,
CCl) 6 0.1 (s, 9 H, OSiMey), 0.2 (s, 9 H, O0SiMe,), 0.9 (s, 9 H,
tBu), 3.9 (s, 1 H, CH).

Trapping Experiments with Acetaldehyde. In the Pho-
tooxygenation of (E)-tert-Butylketene Methyl tert-Bu-
tyldimethylsilyl Acetal ((E)-1a). The above general procedure
was followed by using 0.240 g (1.00 mmol) of silyl ketene acetal
(E)-1a, 5 mL of acetaldehyde, and 2 mg of TPP in 5 mL of CCl,.
The experiments were run at =20, -10, 0, 10, and 20 °C, and by
!H NMR monitoring no trapping product was detected.

In the Rearrangement of (E)-4-tert-Butyl-3-[(tert-bu-
tyldimethylsilyl)oxy]-3-methoxy-1,2-dioxetane ((E)-2a). To
a solution of 0.140 g (0.510 mmol) of dioxetane (E)-2a in 2 mL
of CCl, was added 0.5 mL of acetaldehyde. The reaction mixture
was allowed to stand at 35 °C while being monitored by 'H NMR.
After all the-dioxetane was consumed, the solvent was rotaeva-
porated (20 °C (17 Torr)) and the residue chromatographed at
-40 °C on Florisil by eluting with a 9:1 petroleum ether (bp 3050
°C)/diethyl ether mixture to give a-silylperoxy ester 3a, a-hy-
d.roperoxy ester 9,2 and the diastereomeric trioxanes 10a and 10a’
in a total yield of 60% and the relative proportions of 35:25:23:17.
Iodometry of the isomeric mixture of the trapping products gave
a 88.6 = 1.2% peroxide content. 10a: 'H NMR (200 MHz, CDCly)
4 0.26 (s, 6 H, SiMe,), 0.92 (s, 9 H, SitBu), 1.01 (s, 9 H, CtBu),
1.27 (d, J = 6 Hz, 3 H, CMe), 3.77 (s, 3 H, OMe), 4.34 (s, 1 H,
6-H), 5.46 (q, J = 6 Hz, 1 H, 3-H). 10a”: ‘H NMR (200 MHz,
CDCl,) 6 0.09 (s, 6 H, SiMe,), 0.94 (s, 9 H, SitBu), 1.01 (s, 9 H,
CtBu), 1.24 (d, 3 H, CMe), 3.79 (s, 3 H, OMe), 4.22 (s, 1 H, 6-H),
5.44 (g, 1 H, 3-H). 9: IR (CaF,) » 3520, 3380, 2960, 2868, 1741,
1432, 1370, 1355, 1337, 1215, 1171, 1090 cm™L; 'H NMR (80 MHz,
CCl,) 6 0.89 (s, 9 H, tBu), 3.68 (s, 3 H, OMe), 4.05 (s, 1 H, CH),
8.9 (s, 1 H, OOH).

In the Rearrangement of (Z/E)-4-tert-Butyl-3-[(tert-
butyldimethylsilyl)oxy]-3-methoxy-1,2-dioxetanes ((Z/
E)-2a). Following the above procedure, a solution of 0.600 mmol
of dioxetane (Z/E)-2a and 0.5 mL of acetaldehyde in 2 mL of CCl,
was allowed to stand at 20 °C while being monitored by 'H NMR.
After all of the dioxetane was consumed, the solvent was rota-
evaporated (20 °C (17 Torr)) and the residue chromatographed
at -40 °C on Florisil by eluting with a 9:1 petroleum ether (bp
30-50 °C)/diethyl ether mixture to give a-silylperoxy ester 3a,
a-hydroperoxy ester 9, and the diastereomeric trioxanes 10a and
10a’ in a total yield of 65% and the relative proportions of
61:16:15:8.
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Laser flash photolysis of a glycosylidene-derived diazirine produces the corresponding carbene. The carbene
can be intercepted with pyridine to form an ylide. The absolute rate constants for the reaction of the glycosylidene
carbene with alcohols can be obtained by monitoring the absolute rate of formation of the pyridinium ylide. The
kinetic data favors a mechanism involving a proton transfer from the alcohol to the carbene.

The preparation of the glycosylidene diazirine 1 and
some of the chemistry of its corresponding carbene 2 have
recently been reported.! Carbene 2 inserts into the OH
bonds of alcohols and phenols to form mixtures of a- and
B-D-glucopyranosides, such as 3.

(1) (a) Briner, K.; Vasella, A. Helv. Chim. Acta 1989, 72, 1371. (b)
Briner, K.; Vasella, A. Helv. Chim. Acta 1990, 73, 1764. (c) Vasella, A.
Pure Appl. Chem. 1991, 63, 507.
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Because of the obvious potentlal of glycosyhdene-derlved
diazirines as glycosyl donors, the mechanism of the reaction
of carbene 2 with alcohols was investigated by laser flash
photolysis (LFP) techniques.2 LFP (XeF excimer laser,
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Table I. Absolute Rate Constants for the Reaction of Carbene 2 with Monomeric and Oligomeric ROH at Ambient

Temperature?®
k,M1gl

carbene ROH pKya! [ROH]* M monomer oligomer solvent
2¢ CHyCH,OH 15.90 0-0.5 1.2 x 1084 1.3 X 107 CH,CN
2¢ CH4OH 15.54 0-0.6 1.1 x 107 7.5 X 107 CH,CN
2+ CH,0H 15.54 0-0.3 1.7 x 107 8.8 x 107 CeHs
2¢ CFy,CH,0H° 124 0-0.0375 6.9 x 108 - CH,CN
2' CFaCHOHCFg‘ 9.30 0‘0.009 2.9 X 109 - CHsCN
4 CH,0H 15.54 0.002-0.034 - 7% 10° n-CsHy,
gh CH,0H 15.54 - - 2.5 X 10® n-CgHyy
1 CHaOH 15.54 - - ~ 10"’ n'C5Hm

The pyridine concentration was 0.0031 M. ?Linear plots were observed in this concentration range. °The alcohol and pyridine may be
in appreciable equilibrium with the pyridinium jon and alkoxide ions under these conditions. “The precision in this region was quite poor.
¢This work. /[Pyridine] = 0.00464 M. 2Reference 3. »Reference 10. ‘Phenylmethoxycarbene, ref 15. /Reference 17.

Transient Absorption

300 400 500 600 700
Wavelength (nm)

Figure 1. The transient spectrum produced by LFP of 1 in 3:1
acetonitrile-pyridine recorded 400 ns after the laser pulse, during
a 1000-ns window.

351 nm, 17 ns, ~80 mJ/pulse) of a dilute solution (Azs
= (,182) of the diazirine 1 in acetonitrile does not produce
a transient absorption spectrum that is useful for kinetic
analysis. This is in contrast to methylmethoxycarbene (4),
the syn and anti forms of which are known to absorb near
375 and 390 nm, respectively.® However, LFP of diazirine
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1 in the presence of pyridine produces the intense transient
absorption depicted in Figure 1, which is very similar to
the spectra of pyridinium ylides*® derived from dialkyl-
and alkylhalocarbenes and is attributed to ylide 5. As
predicted from this assignment the rate of formation of
5 is described by a simple exponential function that can
be analyzed to yield an observed rate constant &,. The

4

(2) For recent reviews see Moss, R. A.; Turro, N. J. Kinetics and
Spectroscopy of Carbenes and Biradicals, Platz, M. S., Ed.; Plenum:
New York, 1990; p 213. Platz, M. S.; Maloney, V. M. Ibid. p 239.

(3) Sheridan, R. S.; Moss, R. A.; Wilk, B. K.; Shen, S.; Wlostowski, M.;
Kesselmayer, M. A,; Subramanian, R.; Kmiecik-Lawrynowicz, G.;
Krogh-Jespersen, K. J. Am. Chem. Soc. 1988, 110, 7563.

(4) Zugravesca, I.; Petrovana, M. N-Ylid Chemistry; McGraw-Hill:
New York, 1976.

(5) Jackson, J. E.; Platz, M. S. Advances in Chemical Applications of
Lasers; Hilinski, E., Ed.; JAI Press: Greenwich, CT, in press. Jackson,
J. E,; Soundararajan, N.; Platz, M. 8. J. Am. Chem. Soc. 1988, 110, 5595.
Jackson, J. E.; Soundararajan, N.; Platz, M. S.; Doyle, M. P.; Liu, M. T.
H. Tetrahedron Lett. 1989, 80, 1335. Jackson, J. E.; Soundararajan, N.;
White, W.; Liu, M. T. H.; Bonneauy, R.; Platz, M. S. J. Am. Chem. Soc.
1989, 111, 6874. Morgan, S. C. M.S. Thesis, The Ohio State University,
1989. White, W. R,; Platz, M. S,; Chen, N.; Jones, M., Jr. J. Am. Chem.
Soc., submitted for publication.
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Figure 2. A plot of &k, versus [CH;OH] at constant [pyridine],
in benzene, see text.
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values of k., is dependent upon the concentration of
pyridine (PYR) as shown in eq 1.28 A plot of k,, versus

ko = ko + kpyg[pyridine] 1)

[PYR)] is linear, with a slope of 7.89 X 108 M g7}, which
is the absolute rate constant for the reaction of carbene
2 with pyridine, and is very similar to rate constants re-
ported for closely related carbenes with this substrate.®
The intercept of the pyridine quenching plot is 1.3 x 108
871, which is the sum of all first-order and pseudo-first-
order decay processes of carbene 2 in acetonitrile in the
absence of pyridine. Under our conditions, the lifetime
of 2 in acetonitrile in the absence of pyridine is 772 ns,
consistent with Moss’ study of methylmethoxycarbene 4
where 7 is 500-2000 ns.® Product studies reveal that
photolysis of 2 in acetonitrile in the absence of alcohol and
pyridine leads to a complex mixture of products, among
which 6,7 the product of a 1,2 hydrogen shift, is a major

(6) The kinetic probe method described herein is based on the models
developed by Scaiano for the study of radicals. (a) Small, R. D., Jr.;
Scaiano, J. C. J. Phys. Chem. 1977, 81, 828, (b) Small, R. D, Jr.; Scaiano,
J. C. Chem. Phys. Lett. 1977, 50, 431. (c) Ibid. 1978, 59, 246.

(7) Betz, R.; Ph.D. Thesis, University of Konstanz, 1984.
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component. Further details will be published separately.
The reaction of 2 with pyridine is rather insensitive to
solvent: the absolute rate constant for ylide formation in
benzene is 8.9 X 108 M 51,

Upon LFP of diazirine 1 in the presence of alcohols the
glycosylidene carbene can insert into an OH bond of the
quencher in competition with the other processes previ-
ously described. Under these condmons, the observed rate
constant for formation of ylide 5 is given by eq 2, which
for the sake of simplicity assumes no interaction between
pyridine and alcohol. Thus a plot of &, versus [ROH]

ko = ko + kpyr[PYR] + kgou[ROH] 2)

at constant [PYR] should be linear with a slope equal to
the absolute rate constant of reaction of carbene 2 with
[ROH]. Typically these plots are not linear (c.f. Figure
2), even in the absence of pyridine (for carbenes which can
be directly detected), but show curvature due to oligom-
erization of the alcohol quencher.! Customarily the linear
region of the plot obtained at low [ROH] (~0-0.2 M al-
cohol) is associated with quenching by monomeric alcohol,
and the data obtained at large [ROH] (>0.3 M alcohol)
is associated with quenching by oligomeric alcohol. The
rate constants so obtained are given in Table I, and as a
consequence of the curvature are rather imprecise for
methanol and ethanol but still clearly demonstrate that
the carbenic reactivity tracks the acidity of ROH. Linear
plots are obtained with the fluorinated alcohols because
they are sufficiently reactive to allow LFP studies at very
low concentrations of alcohol, where the alcohol is uni-
formly monomeric.

A carbene can react with an OH bond by at least three
mechanisms, proton transfer most likely to form an ion
pair, ylide formation, or by a concerted insertion into the
OH bond (Scheme I). The absolute kinetic data of Table
I are most consistent with a proton-transfer mechanism
leading to an intermediate ion pair as illustrated below,
or perhaps with a highly polarized insertion process, be-
cause increasing acidity of the alcohol leads to an increase
in its reactivity with the oxacarbene. Due to the acidity
of the fluorinated alcohols there may be some quenching
of the carbene by pyridinium ion. However, under our
conditions most of the pyridine cannot be protonated, as
it is still capable of trapping the carbene to form ylide 5.
Thus we feel that eq 2 is not an unreasonable simplifica-
tion. The mechanistic conclusion is not surprising con-
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(8) (a) Griller, D,; Liu, M. T. H.; Scaiano, J. C. J. Am. Chem. Soc. 1982,
104, 5549. (b) Scamno, J. C. Chemical Kinetics of Small Organic Rad-
icals Vol. IIT; Alfassi, Z. B., Ed; CRC Press: Boca Raton, FL, 1988; p 73.
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sidering the nucleophilicity of methylmethoxycarbene 4,2
and the expected stability of the ion pair 7. Furthermore,
protonation reactions of carbenes have been repeatedly
postulated,? and in fact Kirmse and co-workers have re-
cently directly detected the formation of benzhydryl cation
from diphenylcarbene.!® Similar mechanistic conclusions
have been drawn for 9 and 10, two closely related carb-

‘/\‘ 8 ) cmo” oc, @E?o

o
8 9 10

enes,'12 and laser flash photolysis of adamantyldiazirine
in acetonitrile containing p-nitrophenol produces p-
nitrophenolate ion.!¥ What is perhaps most surprising is
that carbene 2 is 100 times less reactive toward methanol
than is the parent methylmethoxycarbene 4, the rate
constant for which was determined in pentane. We believe
that the large difference in rate between carbenes 2 and
4 is not due simply to a solvent effect, as the rate constant
for the reaction of 2 with methanol is very nearly the same
in acetonitrile and benzene (note that 1 is insoluble in
pentane).

Unlike methylmethoxycarbene 4, glycosylidene carbene
2 does not react with acrylonitrile and methy!l acrylate at
a rate that is sufficiently rapid to be determined by LFP.
This is consistent with the lower reactivity of 2 with
methanol relative to carbene 4. The low reactivity of 2 may
be a consequence of steric retardation provided by the
flanking benzyloxy moiety, or perhaps to an interaction
between the flanking oxygen and the carbene center.

BnO 2s-
Bn/oﬁ +
Alternatively, the lower reactivity of carbene 2 toward
methanol may be due to the s-acceptor effect of the alkoxy
substituents, as this effect is known to influence the re-
activity of glycosyl donors by destabilization of cationic
intermediate 7.!4

Experimental Section

The synthesis of diazirine 1 has been described.! Acetonitrile
was purified by distillation over K,COj4 followed by distillation
over anhydrous P,O;. The alcohols used in this work were purified
by distillation over sodium or in the case of (CF3),CHOH the
alcohol was dried over molecular sieves and passed through ac-
tivated basic alumina. The LFP system in use at The Ohio State

(9) (a) Holm, K. H,, Skattebol, L. J. Am. Chem. Soc. 1977, 99, 5480.
(b) Kirmse, W.; Jendralla, H. Chem. Ber, 1978, 111, 1873. (c) Kirmse,
W.; Loosen, K.; Sluma, H.-D. J. Am. Chem. Soc. 1981, 103, 5935. (d)
Kirmse, W.; Sluma, H.-D. J. Org. Chem. 1988, 53, 763. (e) Kirmse, W.;
Chiem, P. V.; Henning, P. G. J. Am. Chem. Soc. 1988, 105, 1695; Tetra-
hedron 1985, 41, 1441. (f) Tomioka, H.; Hayashi, N.; Sugiura, T.; Izawa,
Y. J. Chem. Soc., Chem. Commun. 1986, 1364.

(10) Kirmse, W.; Kilian, J.; Steenken, S. J. Am. Chem. Soc., 1990, 112,
6399,

(11) (a) Moss, R. A.; Wlostowski, M.; Shen. S.; Krogh-Jespersen, K.;
Matro, A. J. Am. Chem. Soc. 1988, 110, 4443. (b) Dy, X.-M,; Fan, H,;
Goodman, J. L.; Kesselmayer, M. A.; Krogh-Jespersen, K.; LaVilla, J. A;
Moss, R. A,; Shen, S.; Sheridan, R. S. J. Am. Chem. Soc. 1990, 112, 1920.

(12) Boate, D. R.; Johnston, L. J.; Kwong, P. C.; Lee-Ruff, E.; Scaiano,
J. C. J. Am. Chem. Soc. 1990, 112, 8858.

; 3(13) Morgan, 8.; Platz, M. S Jackaon.J E. J. Am. Chem. Soc. 1991,
1

(14) Paulsen, H. Angew Chem. 1982, 94, 184,

(15) Moss, R. A,; Shen. S.; Hadel, L. M.; Kmiecik-Lawrynowicz, G.;
Wilostowska, J.; Krogh-Jespersen, K. J. Am. Chem. Soc. 1987, 109, 4341.

(16) Soundararajan, N.; Platz, M. S.; Jackson, J. E,; Doyle, M. P.; Oon,
S.-M,; Liu, M. T. H.; Anand, S. M. J. Am. Chem. Soc. 1988, 110, 7143.

(17) (a) Ballinger, P.; Long, F. A, J. Am. Chem. Soc. 1960, 82, 795. (b)
Dyatkin, B. L.; Mochalin, E. P.; Knunyants, L. L. Tetrahedron 19685, 21,
2991.
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University has been described previously.1¢
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Remote ketone-functionalized aryl- and alkylcopper reagents have been synthesized by the use of a highly
activated form of zero-valent copper. 5-Bromo-2-pentanone and 4-iodobenzophenone undergo oxidative addition
with activated copper to form 5-cuprio-2-pentanone and 4-cupriobenzophenone, respectively. These, in turn,
can be cross-coupled with alkyl halides to produce the corresponding alkylated ketones and with acid chlorides
to form the corresponding diketones. By use of this methodology, a two-step, one-pot synthesis of methyl
(E)-9-0x0-2-decenoate and 8-nonen-2-one have been achieved. The former compound is the methyl ester of the
“queen substance” of the honey bee, and the latter is part of an “attractant mixture” for cheese mites found in
cheddar cheese. These syntheses were accomplished by converting commercially available 6-bromo-2-hexanone
to 6-cuprio-2-hexanone followed by cross-coupling with commercially available methyl 4-bromocrotonate and

allyl bromide, respectively.

Introduction

Organocopper compounds? are an exceptionally useful
class of synthetic reagents primarily due to their ability
to undergo substitution reactions® with alkyl halides and
1,4-conjugate addition reactions* with a,8-unsaturated
carbonyl compounds. «-Cuprio ketones have been ob-
tained by forming the enolate of the ketone followed by
treatment with a suitable copper(I) salt.> This approach,
obviously, cannot be used for reagents in which the car-
bonyl is remote from the desired copper site due to the
incompatibility of ketones with the lithium or Grignard
precursors used to form the organocopper reagents. Such
reagents can be formed by traditional methods only if steps
are taken to first mask or protect the ketone, adding time
and cost to any synthesis and lowering overall yields.

Rieke and Ebert® have recently developed a highly re-
active form of copper that permits the direct formation
of organocopper compounds from organic halides without
utilizing the traditional organolithium or Grignard pre-

(1) Department of Chemistry, University of Nebraska—Lincoln, Lin-
coln, NE 68588-0304.

(2) (a) Posner, G. H. An Introduction to Synthesis Using Organo-
copper Reagents; Wiley: New York, 1980. (b) Bertz, S. H.; Dabbagh, G.
J. Org. Chem. 1984, 49, 1119, (c) Bertz, S. H.; Dabbagh, G. J. Am. Chem.
Soc. 1988, 110, 3668. (d) Lipschutz, B. H.; Wilhelm, R. S.; Kozlowski, J.
A.; Parker, D. J. Org. Chem. 1984, 49, 3928. (e) Lipshutz, B. H.; Koz-
lowski, J. A.; Wilhelm, R. S. Ibid. 1983, 48, 546.

" (3) Posner, G. H. Org. React. (N.Y.) 1978, 22, 253 and references cited
therein.

th (4) Posner, G. H. Org. React. (N.Y.) 1972, 19, 1 and references cited
erein.

(5) (a) Kauffmann, Th.; Beissner, G.; Berg, H.; Koppelmann, E.; Le-
i}er, J.; Schdnfelder, M. Agnew. Chem., Int. Ed. Engl. 1968, 7, 540. (b)

ampton, K. G.; Christie, J. J. J. Org. Chem. 1975, 40, 3887. (c) Ito, Y,;
Konoike, T.; Saegusa, T. J. Am. Chem. Soc. 1978, 97, 2912. (d) Ito, Y.;
Konoike, T.; Harada, T.; Saegusa, T. Ibid. 1977, 99, 1487. (e) Kobayashi,
Y.; Taguchi, T.; Tokuno, E. Tetrahedron Lett. 1977, 3741,

(6) (a) Ebert, G. W.; Rieke, R. D. J. Org. Chem. 1984, 49, 5280. (b)
Ebert, G. W.; Rieke, R. D. Ibid. 1988, 53, 4482.

Table I. Stability of Ketones in the Presence of Active

Copper
% recovery,
entry ketone temp, °C 30 min®
1 PhC(O)Ph 25 86
-78 92
-78 87
3 CH,C(O)Ph 25 26
-78 75
4 CH,C(0)CH,CH,CH;, 25 55
-78 80
5 CH,;C(0)CH;,4 25 22
-78 71
sGC yields.

cursors. This active copper is prepared by reducing an
ethereal solution of Cul-PR; with an ethereal solution of
lithium naphthalenide or biphenylide under argon. The
resulting copper is sufficiently reactive to allow direct
oxidative addition to alkyl halides (eqs 1 and 2).

Li*nap."” + CuIéPRa - Céx" + nap. + PRy + Lil (1)
1
2%u° + RX — CuR + CuX (2)

Using this highly reactive copper, Rieke and co-workers
have further developed stable primary alkylcopper com-
pounds containing ester, chloro, and nitrile functionalities.
They have explored the reactions of these reagents with
epoxides, acid chlorides, and «,8-unsaturated ketones.”

In our own laboratory, we have also continued to study
and develop zero-valent copper and wish to report the

(7) (a) Wehmeyer, R. M.; Rieke, R. D.; J. Org. Chem. 1987, 52, 5056.
(b) Wu, T.-C.; Wehmeyer, R. M.; Rieke, R. D. Ibid. 1987, 52, 5057. (c)
Wu, T.-C.; Riske, R. D. Tetrahedron Lett. 1988, 29, 6753. (d) Wehmeyer,
R. M,; Rieke, R. D, Ibid. 1988, 29, 4513.
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