This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290
¢ Silicon
i and the Related Elements
[ —— Kinetic Resolution of Allylic Alcohols Promoted by Electrophilic Selenium
- _ . Reagents
' 1 C. Santi*;, M. Tiecco?; L. Testaferri*; C. Tomassini® F. Marini? L. Bagnoli%; A. Temperini®
* Dipartimento di Chimica e Tecnologia del Farmaco, Sezione di Chimica Organica, University of
i Perugia, via del Liceo, Perugia, Canada
P
¢

To cite this Article Santi, C. , Tiecco, M. , Testaferri, L., Tomassini, C. , Marini, F. , Bagnoli, L. and Temperini, A.(2005)
'Kinetic Resolution of Allylic Alcohols Promoted by Electrophilic Selenium Reagents', Phosphorus, Sulfur, and Silicon
and the Related Elements, 180: 3, 1071 — 1075

To link to this Article: DOI: 10.1080/10426500590906355
URL: http://dx.doi.org/10.1080/10426500590906355

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500590906355
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09: 45 28 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 180:1071-1075, 2005 Taylor & Francis
Copyright © Taylor & Francis Inc. Taylor & Francis Group

ISSN: 1042-6507 print / 1563-5325 online
DOI: 10.1080/10426500590906355

Kinetic Resolution of Allylic Alcohols Promoted
by Electrophilic Selenium Reagents
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The first example of a kinetic resolution process promoted by an electrophilic sele-
nium reagent is reported. Racemic allylic alcohols react with half equivalents of a
selenenylating agent in methanol leading to the regiospecific formation of the cor-
responding addition products with a very high level of facial selectivity (98% de).
The unreacted alcohol can be recovered in a optically enriched form (92% ee).

Keywords Chiral diselenide; kinetic resolution; selenoadditions

INTRODUCTION

During the last 10 years, several research groups have described the
synthesis of a number of chiral nonracemic diselenides which can be
transformed in situ into electrophilic selenenylating agents to effect
efficient asymmetric synthesis.!~3 A common characteristic of all these
optically active diselenides is the close proximity of an oxygen or a
nitrogen atom to the selenium atom. We recently reported a new class
of chiral diselenides containing a sulphur atom in the chiral moiety.
On the basis of several experimental evidences it was deduced that the
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interaction of selenium with the sulphur atom probably could be more
important than those with oxygen or nitrogen.*~7

The di-2-[methoxy-6-[(1S)-1-methylthiolethyllphenyl] diselenide 1 is
a suitable precursor for very efficient electrophilic reagents.’~% Treat-
ment of 1 with bromine in diethyl ether leads to the precipitation of the
corresponding bromide 2 as a red-yellow solid that can be fully charac-
terized by 'H-NMR 3C-NMR and ""Se-NMR experiments.

SMe  Brp, Et,0 SMe  agOTY SMe ArSeOTT
—_— = _ = = Ar*Se
Se), SeBr SeOTf
OMe OMe OMe
1 2 3

SCHEME 1

We now report that the electrophilic species aryl selenenyl triflate 3,
prepared from 2 by reaction with AgOTfin CHyClg at 0°C, can be used to
effect the kinetic resolution of racemic allylic alcohols (R,S)-4 (Scheme
2) through a methoxyselenenylation reaction. To the best of our knowl-
edge this is the first example of a kinetic resolution promoted by an
organoselenium reagent from which a very common class of organic
substrates can be obtained in an enantiomerically enriched form.

Two equivalents of the racemic allylic alcohol (R,S)-4 react with 1 eq
of the selenenylating reagent 3 in a mixture of CH2Cle/MeOH (10:1) at
—30°C, affording the addition product 5 with complete regioselectivity
and a very high facial selectivity (45% de). From the reaction mixture
the unreacted alcohol (S)-4 can be recovered in 88% yield and in an
enantiomerically enriched form (92% ee). The enantiomeric excess has
been determined by recording the 'H-NMR spectra in the presence of
(S)-(+)-2,2,2-trifluoro-1-(9-antryl)-ethanol.

OH
)Oi/\ ArSeOTf OH OMe PN
a > Z “Ph
Ph MeOH, -30°C Ph
SeAr*

(R,S)-4 5 (S-4
yield 46% yield 45%

d.r. 99:1 ee 92%

SCHEME 2
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The geometry and the absolute configuration of the adduct 5 were
assigned by radical deselenenylation promoted by triphenyltin hydride
and AIBN in refluxing benzene (Scheme 3) affording the derivative 6.%

Furthermore, the resolution process can be completed by transform-
ing the organoselenium compound 5 into the corresponding starting
allylic alcohol (R)-4 (98% ee) by treatment with CF3SOsH and styrene
at room temperature.

OH OMe OH OMe OH
z Ph3SnH : CF3SO3H
Ph <~ — e ——— /‘\/\Ph
AlB SeAr* yrene
6 5 (R)-4
ield 95% d.r. 99:1 yield 77%
y:ae 98%0 ee 98%
SCHEME 3

In order to investigate the regioselectivity of the process we re-
peated the reaction starting from the mono substituted alkenes 7a-b
(Scheme 4). Even if in these substrates the facial selectivity was very
low, in both cases the addition to the double bound resulted completely
regiospecific and only the anti-Markovnicov regioisomers were obtained
in a diasteroisomeric ratios of 60:40.

OH OH OMe OH
ArSeOTf =
R}\/ e R/\.) + R)\/
MeOH, -30°C H
SeAr*
(R,S)-7 8 (R)-7
7a R=C4Hg yield 35% dr 60:40 yield 20% ee 20%
7b R=CgHs yield 20% dr 60:40 yield 22% ee 20%
SCHEME 4

These results seem to indicate an active participation of the hydroxy
group in governing the attack of the electrophilic reagents to the double
bond by giving rise to a Se—O stabilizing interaction. Carrying out the
reaction of 7a in the presence of silica gel the intramolecular Se—O in-
teraction becomes less important and the regioselectivity decreases, the
Markovnicov and the anti Markovnicov regioisomers are in fact formed
in a ratios of 30:70. In conclusion we report a simple procedure to effect
efficient kinetic resolution of allylic alcohols using an organoselenium
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reagent under very mild conditions. The application of the present pro-
cedure to other kind of substrates is under investigation.

EXPERIMENTAL

Starting allylic alcohols (R,S)-7a and (R,S)-7b were commercial prod-
ucts and were used without further purification. Compound (R,S)-4
was prepared starting from the corresponding ketone by reduction with
LiAlH4 in Et30 at 0°C.

The kinetic resolution experiments were carried out as follows: 0.5
mmol of AgOTf were added to a solution of the bromide 2 in CH3Cly
(83mL) at 0°C and the mixture was cooled at —30°C. The allylic alco-
hol (1 mmol), dissolved in 0.3 mL of methanol was added. The reaction
was stirred for 12 h at the same temperature and then poured into a
10% solution of NaHCO3. The crude product was purified by flash chro-
matography on a silica gel column using a mixture of dichloromethane
methanol (99:1) as eluant. All the compounds were fully characterized
by 'H-NMR, *C-NMR experiments, and by GC-MS analysis. Selected
physical and spectral data are reported below. 'H- and *C-NMR were
recorded in a Bruker Advance DRX-400 spectrometer. Optical rotations
were measured with a JASCO DIP-1000 digital polarimeter.

(2R,3S,4R)-4-Methoxy-3-(2-methoxy-6-[ (1R )-1-(methylsulfa-
nyl)ethyllphenylselanyl)-4-phenylbutan-2-ol (5): Oil, 'H NMR
(CDCls)s 7.34-7.25 (m, 4H), 7.18-7.13 (m, 3H), 6.80 (dd, 1H, J=1.1
and 8.2 Hz), 4.75 (q, 1H, J = 7.0 Hz), 4.52 (d, 1H, J = 5.1 Hz), 4.20 (dq,
1H, J = 1.5 and 6.2 Hz), 3.91 (s, 3H), 3.73 (s, 1H), 3.60 (dd, 1H, J = 1.5
and 5.1 Hz), 3.31 (s, 3H), 1.93 (s, 3H), 1.52 (d, 3H, J = 7.0 Hz),1.35 (d,
3H, J = 6.2 Hz); 1*C NMR (CDCl3)5 160.2, 149.1, 139.9, 129.8, 128.7,
128.5,128.2,127.1, 119.8, 109.7, 87.3, 67.4, 58.3, 57.3, 56.4, 44.5, 22.2,
21.6, 14.3

(2S,3E )-4-Phenyl-3-buten-2-ol (S)-4: Oil [¢]X® = —7.8 (¢=0.52,
CHCly)?

(8R)-1-hepten-3-0l (R)-7:0il, [a]%3= —7.2(c=0.25, CH3CHo-
OH). Enantiomeric excess was determined by gaschromatography us-
ing an HP 5890 gas chromatograph with a 25 m Chirasilidex capillary
column. The absolute configuration is reported in the literature.
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