
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Mixed Acetals as New Precursors for Selenium Electrophiles
Lars Uehlina; Thomas Wirtha

a Department of Chemistry, Cardiff University, Cardiff, UK

To cite this Article Uehlin, Lars and Wirth, Thomas(2001) 'Mixed Acetals as New Precursors for Selenium Electrophiles',
Phosphorus, Sulfur, and Silicon and the Related Elements, 172: 1, 189 — 194
To link to this Article: DOI: 10.1080/10426500108046650
URL: http://dx.doi.org/10.1080/10426500108046650

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may 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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/10426500108046650
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphoru. Sulfur ondSilicon. 2M1. Vol. 172. pp. 189-IW 
Rcprinla available directly from lhc publisher 
Phokopying pcrmitrcd by l i a n s  only 

8 MOI OPA (Ovnacps Publishen Association) N.V. 
Published by l i a n r  undcr che 

Gordon and Breach Science P u b l i s h  imprint. 
Rintcd in hwaysia 

Mixed Acetals as New Precursors for Selenium 
Elect rop hiles 

LARS UEHLIN and THOMAS WIRTH 

Department of Chemistry, Cardiff University, Cardiff CFlO 3TB, LIK 

A wide range of precursors for selenium electrophiles is already known, but the requirements 
for the development of polymer-bound selenium reagents are different. Herein we report 
mixed acetals as new precursor molecules for the synthesis of selenium electophiles under 
very mild reaction conditions. The use of (MeOCH2Se)2 allows a very fast access to these 
mixed acetals. Chiral precursor molecules can be synthesized as well and employed in effi- 
cient stereoselective selenenylation reactions. 

Keywords: selenium electrophiles; mixed acetals; stereoselective synthesis 

For three decades now, selenium reagents have attracted growing 

interest for tbei application in organic synksis.l'l III partic&, the 
oxidative functionalization of not or only slightly activated C=C -double 

bonds and the cyclisation of umaturated alcohols, amines and carbony1 
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denvates offer a wide range of applications. Selenium electrophiles are 

highly potent for such transformations because of their high anti- 

Markovnikov selectivity, their mild reaction conditions as well as their 

a b i i  to undergo a wide range of fiuther reactions leadii  to even 

higher functionalized compounds."' 

The most commonly employed selenium reagents are the selenenyl 

halides. Some of them are commercially available but because of their 
sensibility towards hydrolysis, more complex selenenyl halides are 

prepared easily in situ by addition of bromine or thionyl chloride to the 

corresponding disebnida as shown in Scheme 1. These halides can 

subsequently be converted to selenium electrophiles with other counter 

ions by addition of appropriate silver salts. 

Br2 ot 
=I2 AaX 

( R S )  2 - R S e + H . l -  - RSe',X' 

Hal' - a; Br- X' = OW-, P F I ,  BF;, 
so ,", sw,- 

SCHEME 1. Synthesis of selenium electrophiles. 

For the generation of selenium electrophiles on solid-support other 

precursors than the widely used diselenides have to be employed. 

Various precursor molecules have already been investigated and sele- 

nols,'" selenocyanate~,"~ as well as methylselenides'51 have heen used to 

generate selenium electrophiles under relatively harsh reaction 

conditions as shown in Scheme 2. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
3
3
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



MIXED ACETALS AS NEW PRECURSORS.. . [445]/19 1 

SCHEME 2. Synthesis of selenium electrophiles on solid support. 

We introduce now mixed acetals of type I as very versatile new 

precursor moieties for the generation of selenenyl bromides 2 under mild 

reaction conditions using bromine at 0 O C .  Such derivatives have been 

synthesized previously,'6' but only been used for the synthesis of 

scleni~stabilized carbanions."' They can be prepared easily by MOM- 

protection of the selenols as shown in Scheme 3.16' Additional synthetic 

approaches are h a d  on treatment of the selenols with dimethyktal  or 

dihydropyrane in the presence of a Lewis acid."' Selenostannanes can be 

used as precursors by reaction either with dimethoxymethane and boron 

trifluoride etherate or with MOMCI and cesium fluoride.l'' Rut the 

introduction of the whole moiety in only one step is more 

straightforward. We therefore prepared the diselenide 

MeOCHzSeSeCH20Me 3 !?om NazSez and MOMCl in 60 - 80% 

yield."" Diselenide 3 can react with lithiated aryl derivatives under direct 

formation of the corresponding mixed acetals 1. The yields of this 
reaction are after opthimtion usually in the range of 70 - 85%. 
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2 

APU 70-86% t 
N a l s e 2  - 

SCHEME 3. Synthesis of mixed ace& 1. 

The efficiency of the electrophile formation is high as the yields of 

the subsequent addition reactions are indicating. We have performed 

also the synthesis of a variety of chiral selenium electrophile precursors 

containing the mixed acetal moiety by reacting a lithiated compound 

with diselenide 3. We found that the purification of these compounds is 

much easier than of the correspondmg diselenides and their stabilities are 

lugher as well. The reactions of the selenium electrophiles generated 

inschem4and fiom these precursors with akenes are summaflzed . 
Table 1.  

The methoxyselenenylatioa of styrene using the corresponding 

selenenyltriflates as electmphiles is still the most efiicient reaction 

leading to products 6 m 87% de. However, the use of selenenylbromides 

as electrophilic reagents in selenocyclizations have been improved and 

the compounds 5 can be synthesized in up to 75% de. 
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1. Br,, 0 'C 
2. AgOTf, M H  
3. *tymm, -78 'C 

Ph-SoCH,OM. -T ph/CSoPh 
88x 

OM0 

8' 
I R 

4 

1. Br,, 0 'C 1. Br,, 0 'C 
2. AgOTf, MeOH 
3. *tyrono, -100 'C Ph 

5 6 

SCHEME 4. Reactions of selenium electropiles with alkenes. 

TABLE 1. Selenenylations with electrophiles generated from 4. 

R R R L  product (yield) (de)"' 
H Me CH2OMe 5 98% 53% 
OMe Me H 5 26Y0 57% 

OMe Me CH20Me 5 74% 75% 

H Et H 6 65% 87% 

OMe Me H 6 73% 87% 

"' Determined by HPLC after radical cleavage of the selenium moiety 

(ee of the cleavage product) 

In conclusion, we have prepared mixed acetals in a one step 

synthesis using the diselenide (MeOCH2Se)Z 3. These compounds are 
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new selenium electrophile precursor molecules. The corresponding 

electrophiles can be generated e5iciently under mild reaction conditions 

(bromine, OOC). We showed that higbly stereoselective addition 

reactions are possible using precursor molecules of type 4. Investiga- 

tions of employing this methodology in the preparation of polymer- 

bound electrophiles are currently performed in our laboratory. 
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