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Introduction

Woollins’ Reagent {WR, 2,4-diphenyl-1,3-diselenadi-
phosphetane-2,4-diselenide, [PhP(Se)(u-Se)l,} is a sele-
nium analogue of the well-known Lawesson’s reagent,
[4-MeOC¢H,P(S)(n-S)],. Compared to other selenium re-
agents, the deep-red crystals of WR have less unpleasant

Woollins and co-workers initially prepared WR from the
pentamer (PhP)s;,> which is an air-sensitive compound
with a lingering stench. For this reason, they have devel-
oped a new method preparing WR producing material of
high purity in high yield.* This compound is now com-
mercially available.

X R Ph_ Se Se
chemical properties, are easy to prepare, and safely han- /‘p< /‘F(/
. . . . . 4
dled in air.! WR is used in the synthesis of selenium- Se” Se Ph
containing organic compounds and P—Se heterocycles.? WR
Figure 1
Abstracts
(A) Stereoselective Synthesis of Olefins by a Reductive Coupling R R R H
Reaction. Aromatic ketones and aldehydes were converted into sym- _ R'COR? Ph_ ,Se /Se  RCHO > <
metrical and asymmetrical E-olefins by reaction with WR in 53— 2> < ; toluene Se//P\S/eP\Ph toluene H T "
100% yield. A mechanism involving a Wittig-like reaction interme- 1 R' reflux, 20h WR reflux, 20 h
diate has been proposed.’
(B) Selenocarbonyl Synthesis. The treatment of indolizine-3-alde- R Rt
hydes with WR gave access to the corresponding selenoaldehydes in
40-59% yield.® N ) WR - // Re
N / toluene N
X 25°C
CHO CHSe
(C) Synthesis of N,N-Disubstituted Selenoamides by O-Se Ex-
change. The selenation of N,N-disubstituted amides using WR pro-
vided a general and straightforward route to the corresponding o Se
selenoamides. This reaction was carried out under mild conditions J\ WR
and afforded the selenoamides in higher yields (21-85%) than using R~ “NR'R2 PhH, r.t. R3” “NR'R?
other selenation reagents. The yield decreased with the bulkiness of
the nitrogen substituents.’
(D) Synthesis of Primary Arylselenoamides. Woollins and co-work-
ers have developed a new method for the synthesis of primary aryl- Se
selenoamides, which were obtained by the reaction of arylnitriles R—C=N WR H20 R—¢7
with WR and subsequent addition of water in moderate to excellent toluene, reflux “NH,

yields (60-100%).3
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(E) Synthesis of Sulfides by Deoxygenation of Sulfoxides. Woollins’
reagent allowed the deoxygenation of a series of sulfoxides to sul-
fides in good to excellent yields (81-99%). The reaction proceeded

. . K (0]
by refluxing a toluene suspension of the cited reagent and the corre- I WR
sponding sulfoxides. The reaction has been found to be a very useful R1/S\R2 toluene, reflux R1/S\R2
approach in organic synthesis because of the simple work-up, mild
conditions, high selectivity and high conversion of substrates.!
(F) Synthesis of 1,3-Diarylbenzo]c]selenophenes. The reaction of
benzo[c]furans with WR has been used in the synthesis of a series of
1,3-diarylbenzo[c]selenophenes in 55-70% yield involving a seleni- L /I
um transfer reaction.”!? /B CHuCly, r.t. A2
ANy AR r se AT
(G) Synthesis of 2,5-Disubstituted 1,3,4-Selenadiazoles and Sele-
nophenes. Recently, Woollins and co-workers have described an o s
efficient method for the synthesis of 2,5-disubstituted 1,3,4-selena- 4 R e _R?
> 0 R X WR

diazoles by the reaction of WR and 1,2-diacylhydrazines.'! Similar- \W \X)J\Rz oluene. reflux \g_)/z/
ly, 2,5-disubstituted selenophenes were obtained from 1,4- 0

. ) X=C,N
diketones.
(H) Synthesis of Vinylic P-Se Heterocycles and Bis-Heterocycles. Se Ph
Five-membered P(Se)Se,C, heterocycles have been synthesized by s P
. . . . 1 — WR N\,
insertion of a Ph(Se)PSe, fragment from WR into the alkyne triple R'—— toluene. reflux \—{( Se
bonds.!2 On the contrary, the reaction of WR with 1,4-di-zert-butyl- ’ =Y R2
1,3-diyne gave an unusual four-membered P(Se)SeC, ring and a 1R'=Ph, R2=H (91%)
fused bis-heterocyclic compound with two five-membered rings.'? 2R'=Ph, R? = Ph (93%)

I|3h
[ — WR Se-P=Se
- toluene, reflux

(I) Synthesis of Selenazadiphospholaminediselenides. Woollins and
co-workers have synthesized selenazadiphospholaminediselenides R2 Ph_ _Se //Se R2_NH,Se
by the reaction of phenylalkylcyanamides with WR in moderate R1—ILI—CEN WR SeéP\ I Ph —— R‘—N;é—rl"'—e'Se
yields (42-43%). The novel heterocycles were hydrolyzed to the toluene, reflux Cli—N Ith
unusual zwitterionic cabamidoyl(phenyl)phosphinodiselenoic acid R'—N—R?

in high yields (96-98%).14
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