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Introduction

Hexau-hydrohexakis(triphenylphosphine) hexacopperegagent, ketones and aldehydes are reduced to the corre-
also known as Stryker’s reagent, is a well-characterizegonding alcohol® The conjugated reduction can be per-
copper(l) hydride reagent for chemoselective conjugatermed either stoichiometrically or catalytically in the
reduction of a,p-unsaturated ketonés/, esters;* lac- presence of reducing agents, and the reaction intermedi-
tones? nitriles? aldehydes sulfones, and sulfonaté¥he ates can be used for further C—C bond formatidfs?
reaction is highly chemoselective, and isolated alkeneSiryker's reagent is commercially available, but various
halogens, and typical oxygenated functionalities are notethods have been developed over the years for its prep-
reduced under the reaction conditiérn’sin the presence aration!>1°

of several silanes and a catalytic quantity of Stryker's

Abstract
(A) A catalytic quantity £ 5 mol% in copper) of Stryker's 0 o -
reagent in the presence of silanes [Ph®ME, MePhSiH, or J si—% L
i . ; i ; R "R? cat. [PhaP(CuH)] - _si—
(t-Bu)PhSiH] is an efficient reaction condition for the reduction o o Bl 6 O o o 1,
non-conjugated aldehydes or ketones to the corresponding ¢ i R R2 R/kH
ethers or alcohols (basic workup is necessary) in high yields (¢ j\ §—SiM, toluene
98%)10 R H . (89-98%)
R® = Alkyl and aryl
R2 = CHg, CyHs
(B) With Stryker's reagent, the conjugate reduction of nitroalken R2
is followed by intramolecular aldol reaction (Henry reaction) t R? O,N
produceB-nitroalcohols in modest to good yieft. W 1.5 equiv [PhgP(CuH)ls  HO )
n
o n NO2 —40 T, toluene L\ o R
n=1,23 R! = CHs, H and R? = H (62—-79%)

R! =H and R? = CH3 (25-75%)
R! = R? = CHj reaction not observed
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(C) Stoichiometric or catalytic amounts of Stryker’s reagent can

used with polymethylhydrosiloxane to promote the tandem cc 1.5 equiv [PhsP(CuH)Js o
jugate reduction—intramolecular aldol reaction of alkynones @ gt —40 T, toluene or HO )
generated-hydroxyenones! P N N
Lo N0 10 mol% [PhsP(CuH)ls LR
e PMHS, toluene, —-40 T -
n=1,2,3 (46-65%)
R =H, COsEt

PMHS = Polymethylhydrosiloxane

(D) A conjugate reduction with Stryker’s reagent to form coppt 0
enolates, followed by an intramolecular aldol reaction, was usec R2
the efficient one-pot generation of five- and six-membered ci O _; .

. ; . R 15 PhsP(CuH)ls HO
bocycles. This methodology has providetiydroxyketones dia- )MRZ equiv [PhaP(Curle h
stereoselectively, and in good yields, at low temperatures & o —40 T to 25 T, toluene .. R
without the need for a dehydration stép. N

n=1,2
R! = H and R? = CH3 (72-81%)
R! = CH3, CO,Et and R? = CHj3 (66-93%)
R! = CO,Et and R? = CO,Et, CN (41-84%)
(E) Stryker's reagent allows for the stoichiometric conjugate r cat. [PhsP(CuH)Js
duction ofa,p-unsaturated ketones or lactones without affectir O (0.16-0.32 equiv) o]
isolated alkenes, carbonyl groups, halogens or typical oxygeneRl/\)LRz Rl/\)]\RZ
functionalities under the reaction conditidn®. benzene, H,O% r.t
(82-96%)
* = at least 1 equiv per hydride equiv
(F) Selective reduction of alkynes to the corresponding alkenes 0.5 equiv [PhsP(CuH)]g 1 2
. R 8 . Rl—=R? R R
also be achieved with Stryker's reagent. Terminal alkynes ¢ - benzene. 1.4 of 80 C \—/
reduced at room temperature, while unactivated internal alkyr T (42-96%)

react only at elevated temperatures. Protection of propargy
alcohol functionality is usually unnecessary, although in stericaR" = H, Ph, CaHz, CeHas, Bn, CH,0H, PhC(CH3)OH

hindered cases, fragmentation is sometimes compefitive. R2 = H, Ph, C3H7, CH,0H, CgH13C(OH)
References
(1) Mahoney, W. S.; Brestensky, D. M.; Stryker, J.JVAm. (11) Chiu, P.; Leung, S. KChem. Commun. 2004 2308.
Chem. Soc. 1988 110, 291. (12) Chung, W. K.; Chiu, Pynlett 2005 55.
(2) Koenig, T. M.; Daeuble, J. F.; Brestensky, D. M.; Stryker, J. (13) Chiu, P.; Chen, B.; Cheng, K. Fetrahedron Lett. 1998 39,
M. Tetrahedron Lett. 199Q 31, 3237. 9229.
(3) Brestensky, D. M.; Stryker, J. Metrahedron Lett. 1989 (14) Chiu, P.; Szeto, C. P.; Geng, Z.; Cheng, Kldt.ahedron
30, 5677. Lett. 2001, 42, 4091.
(4) Ziegler, F. E.; Tung, J. 8. Org. Chem. 1991, 56, 6530. (15) Goeden, G. V.; Caulton, K. G.Am. Chem. Soc. 1981, 103,
(5) Musicki, B.; Widlanski, T. STetrahedron Lett. 1991 32, 7354.
1267. (16) Lemmen, T. H.; Folting, K.; Huffman, J. C.; Caulton, K. G.
(6) Meyers, A. I.; Elworthy, T. Rl. Org. Chem. 1992 57, 4732. J. Am. Chem. Soc. 1985 107, 7774.
(7) Aicher, T. D.; Buszek, K. R.; Fang, F. G.; Forsyth, C. J.;  (17) Brestensky, D. M.; Huseland, D. E.; McGettigan, C.;
Jung, S. H.; Kishi, Y.; Matelich, M. C.; Scola, P. M.; Spero, Stryker, J. MTetrahedron Lett. 1988 29, 3749.
D. M.; Yoon, S. KJ. Am. Chem. Soc. 1992 57, 6693. (18) Lee, D.-W.; Yun, JTetrahedron Lett. 2005 46, 2037.
(8) Tao, C.; Donaldson, W. Al. Org. Chem. 1993 58, 2134. (19) Chiu, P.; Li, Z.; Fung, K. C. Mletrahedron Lett. 2003 44,
(9) Chiu, P.; Szeto, C.-P.; Geng, Z.; Cheng, KOF. Lett. 455,
2001 3, 1901. (20) Daeuble, J. F.; McGettigan, C.; Stryker, JTetrahedron
(10) Lipshutz, B. H.; Chrisman, W.; Noson, K.Organomet. Lett. 199Q 31, 2397.

Chem. 2001, 624, 367.

Synlett 2005, No. 11, 1805-1806 © Thieme Stuttgart - New York

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



