JACS

OURNAL OF THE AMERICAN CHEMICAL SOCIETY

Subscriber access provided by American Chemical Society

Communication

Silver-Catalyzed Asymmetric Sakurai-Hosomi Allylation of Ketones
Manabu Wadamoto, and Hisashi Yamamoto
J. Am. Chem. Soc., 2005, 127 (42), 14556-14557+ DOI: 10.1021/ja0553351 « Publication Date (Web): 30 September 2005
Downloaded from http://pubs.acs.org on March 25, 2009

(R)-DIFLUORPHOS (5 mol%),
AgF (5 mol%),

o Si(OMe), MeOH (1 eqiv) Me :~OH
% 7 e
Ph™ "Me THF, -78 “Cto -40 °C )\O
racemic 74 % yield

syn/ anti= 96 (99 %ee)/ 4

More About This Article

Additional resources and features associated with this article are available within the HTML version:

. Supporting Information

. Links to the 28 articles that cite this article, as of the time of this article download
. Access to high resolution figures

. Links to articles and content related to this article

. Copyright permission to reproduce figures and/or text from this article

View the Full Text HTML

ACS Publications

High quality. High impact. Journal of the American Chemical Society is published by the American Chemical
Society. 1155 Sixteenth Street N.W., Washington, DC 20036


http://pubs.acs.org/doi/full/10.1021/ja0553351

JIAIC[S

COMMUNICATIONS

Published on Web 09/30/2005

Silver-Catalyzed Asymmetric Sakurai —Hosomi Allylation of Ketones

Manabu Wadamoto and Hisashi Yamamoto*
Department of Chemistry, The Umirsity of Chicago, 5735 South EllisvAnue, Chicago, lllinois 60637

Received August 5, 2005; E-mail: yamamoto@uchicago.edu

Chiral homoallylic alcohols represent a class of compounds Table 1. Optimal Reaction Conditions?

that can be widely used in the synthesis of biologically active LigancMS cr)nkfl:é) A9F|£5 mol%)
compounds. Catalytic asymmetric SakuraHosomi allylation is )OL v __SiOMe)s e0H (100 mol%) Me, OH
one of the most reliable methods for providing these compounds Ph” “Me z THE. 78°C Ph x
and has the advantage of having inexpensive, nontoxic, and stable 1a 2a 3aa
allyltrialkylsilane$ and allyltrialkoxysilane%as nucleophiles. Al- entry ligand catalyst, mol % temp, °C yield, % ee, %
though excellent asymmetric Sakurd&iosomi allylations of alde-
. ¢ 4 5 —78 35 63

hydes have been developed with these reagents, there are few » 4 5 —78 90 63
example®45of catalytic asymmetric allylation of simple ketones 3 5 5 -78 90 46
despite the attractive structure of the chiral tertiary homoallylic ‘51 ‘75 g —;g gg 5‘21
alcohols |n.0rge.tn|c synth.esfis. . . 6 7 5 _90 0 86

Many chiral silver-mediated asymmetric reactions have recently 7 7 2 —78 86 81

been reported from oliand other laboratori€sWe herein report
the development of a new catalyst system and its application to C"}Reﬁcﬂon \évas XonthCteOrL WiéhTﬁ-O equivl of alIyltiijmtetho_xysoill?)neH?ch
. ins i _ . : R : °C for under Ar atmosphere.l ne ee value was determined oy .
the hlghly reg!o , diastereo-, and enantioselective Sakiitasomi ¢ No addition of MeOH.
allylation of simple ketones.
Initially we tested SakuraiHosomi allylation with acetophenone o

. . . . Si(OM:
and allyltrimethoxysilane using a catalytic amount of AgF aRg ( ph)LMe v A SIOMe,

BINAP (4) in MeOH 22 The desired product was not obtained at | Me, OSi(OMe)s
all even under reflux conditions. Athough AgF is not soluble in an (F)-BINAP-AgX Ph X
Not observed

aprotic solvent such as THF, the complex of AgF @ngrepared Ag* e,
in MeOH is easily dissolved in THF. Further, the desired tertiary o0 o Me)\g/\ on— XSi(OMe)
alcohol with 63% ee was obtained by using this complex (Table 1, Ph =

entry 1). It is noteworthy that the product obtained was the tertiary Figure 1. Proposed catalytic cycle.

alcohol, not the silylated product. The alcoholic proton of this R o p. _p P -Agh—F
product must originate from a small amount of MeOH used for *CP v AR — ‘(P.f"g*‘F *Cp_f"gf\,,) '(P_.w_,:
preparation of the catalyst. This observation indicated that the proton B

transfer from MeOH should be much faster than silyl transfer

A
0. 0.
(Figure 1)3v6a9 Therefore, an additional equivalent of MeOH (P OO oon <o O oon Moo O oo i><O O oo
improved the yield of the product significantly (entry 2). BN : Pth o Pth MeoO, PPhi r O PPh:
SOARS® @ ®

[

We recently documented that more than three complexes between F><O
silver and diphosphine exist (Figure 2). According to these studies, (R-BINAP 4 (R)-SEGPHOS 5 (R)-MeO-BIPHEP 6 (R)-DIFLUORPHOS 7
different reactivity and selectivity were given by different com- 5 .5.c- ap.43:25  43:49:18 42:33:25 86:5:9
plexes, and it is important to generate a single silver complex t0 fjg,re 2. Ratio of three silver ligand complexes. A 1:1 mixture of AgF
achieve a high stereoselective reactibA. survey of the’’P NMR ligand was used. The ratio &/B was determined b$P NMR at—78°C.
of 1:1 mixtures of AgF and ligands revealed thB}-DIFLUOR- See details in Supporting Information.

PHOS {7) gave predominantly compleX, which is presumably
due to the poor electron donation ability of the phosphorus atéms. €Xxcesses (up to 96% ee) were observed in the reactions with a series
Significant improvement of enantioselectivity was observed by Of a-halo unsaturated ketones.
using this solutiort! Finally, 86% ee was obtained by conducting ~ Condensation of-substituted allyl metal reagents with simple
the reaction at-90 °C (entry 6). Using 2 mol % of catalyst provided ~ ketones is a challenging problem with regard to regiy and
the same level of yield and enantioselectivity (entry 7). stereoselectivity B/Z or anti/syn).**2 The reactions between

As summarized in Table 2, the catalytic enantioselective ally- acetophenone and various allyltrimethoxysilanes were investigated
lation of a variety of ketones was carried out using these conditions. using our new catalyst system (Table 3). Crotyltrimethoxysilane
Although reactions proceed smoothly with either electron- gave branched syn products with high enantioselectivity from both
withdrawing or -donating groups attached to the aromatic ring, the E- andZ-isomers. Surprisingly, starting from racemic allylsilanes
electron-withdrawing group gave higher enantioselectivity (entry such as2d—e, we observed the optically pure product almost
1). Remarkably, more than 90% ee was obtained from various exclusively. Thus, in sharp contrast with the previous study of the
aromatic cyclic ketones (entries-8). Only the 1,2-addition took SE allylation using a combination of chiral allylsilanes and Lewis
place exclusively with both cyclic and acyclic conjugate enones acid! the present catalyst provides high diastereo- and enantiose-
(entries 16-14). It is noteworthy that excellent enantiomeric lectivity regardless of chirality of the starting allylsilang/e may
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Table 2. Substrate Scope? P/‘> “p
7 (5 mol%), AgF (5 mol%) \ [
0 MeOH (1 eq) RZ OH @,Ag - -— - A9\© U]
R‘J\Rz + /\/S'(OMG)3 e "C R1K/\
1(b-0) 2a ' 78 3(b-0)a
o o Catalyst turnover was increased by the addition of MeOH, and the
0 }2 S :fﬁzg)%ﬁ:q“ 1gn=1 system was further improved based on the structure of the complex
R)LMe 1d R = 2-MeCgH, 1ihnn==32 of silver and ligand. The allylation uniformly provided optically
e Rz Lhann n 0 active syn isomers. Detailed mechanisms of this reaction including
= 2 2 i . . . . . .
o o o o 1i allylation from racemic allylsilane are now under investigation.
ij/x 1:()2(:|CI é/l Ph/\é O)LMe Acknowledgment. Support of this research was provided by
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entry ketone product yield, % ee, %° of (R)'SEGPHOS'
1 1b 3ba 92 90 Supporting Information Available: Experimental procedures,
g ig g’ga gg ;g spectral data for all new compounds, and characterization data. This
4 1e 308 08 95 material is available free of charge via the Internet at http://pubs.acs.org.
5 1f 3fa 42 65
6 1g 3ga 89 91 References
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