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phosphoroselenoates’
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0,0-Dialkyl phosphorous acids react at room temperature with phenyliodine diacetate (PID), sodium azide and
diphenyl diselenide, to afford Se-phenyl O,0O-dialkyl phosphoroselenoates in good yields.

It has been established that phenyliodine diacetate PID anTable 1 Synthesis of Se-phenyl O,0-dialkyl phosphoroselenoates

sodium azide act as efficient sources of various carbon cergpyy, R Time(h) isolated yield(%)
tered radicals, through the action of thesitu generated N

on organic molecules with weak C—H bonds or olefin groups.1 Me 2 88

An example was provided by the generation of the propanoy§ Etr g g;

radical from propanal and N The resultant radical was 4 i-Pr 2 86

trapped by protonated heteroaromatic bdseécinal 5 Bu 2 82
phenylseleno azides have been formed by trapping a carbc8 s-Bu 25 78

centered radical prepared from an olefin, with diphenyl dise-
lenide? Thus, the radical initiating property of the PID/NaN

combination enables some C-C and C-X (X=S#dybond-  As shown in Scheme 2, we propose a possible mechanism for

ing process to be achieved through radical processes. the formation of Se-phenyd,O-dialkyl phosphoroselenoates.
However, no attempt has been made to generate heteroatonhe reactive species, phenyliodine bisazide is formed by the

centered radicals by the combination of PID/Nak the  ligand exchange reaction, and affords the azido radical via

course of our studies on the applications of hypervalent ioding homolytic decompostion, as proposed by Kita and co-

reagents in synthesis, we considered the possibility of extendyorkers® The phosphorus centered radicals are then generated

ing this methodology to some heteroatom-heteroatom bondby H-abstraction, and trapped by dipheny! diselenide to afford

ing reactions. In particular, the active P—-H bonds inSe-phenylD,O-dialkyl phosphoroselenoates. The products are

0,0-dialkyl phosphorous acids promoted such an idea. also formed by coupling the resulting phenylseleno radical
As depicted in Scheme 1, our goal was the synthesis of Sexnd the phosphorous centered one.

phenyl O,O-dialkyl phosphoroselenoates, which are of

marked utility in organic chemistty and biochemistr§.The ~ Phl(OAc), + 2NaN; ——> PhI(N3),

literature preparation of these compounds include the

Arbuzov-type reaction of trialkyl phosphites with benzenese-ph|(|\|3)2—> 2N; + Phi

lenenyl bromid@ or chloride? the benzeneselenation of mer-

cury O,O-dialkyl phosphorates with benzeneselenenyl o)

bromide® or the action of lithium selenophenolate GO [l [l

dialkyl phosphoryl chloride3.By comparison, the present N3+ (RO),PH ——> (RO),P"+NgH

reaction would provide a facile effective one-pot procedure for

the synthesis of Se-phen@,O-dialkyl phosphoroselenoates

from readily accessible starting materials. Il Il
Y ' g matert (RO),P+ PhSeSePh —— (RO),PSePh + PhSe-

i o i
@] O
(RO),PH — NN PhI(OA), Ph > (RO,)PSePh I I
Scheme 1 Scheme 2

In fact, simple stirring the mixture @,O-dialkyl phospho- |, conclusion, the novel phosphorus centered radicals pre-
rous acid,PID,sodium azide and diphenyl diselenide at roonyared by the PID/Nalcombination can effect the facile syn-
temperature under an,tmosphere gave, after work up and tnesis of Se-phenyd,O-dialkyl phosphoroselenoates.
isolation,the desired Se-phen,O-dialkyl phosphorose-

lenoate. The reaction is clean and efficient. The variation of

the alkyl groups ir0,0-dialkyl phosphorous acids does not Experimental

significantly alter the final yields. IR spectra were recorded on a PE-683 SpectrophotorietBiMR

spectra were recorded on a PMX-60 Spectrometer, usingaS@he
solvent with TMS as an internal standard.
* To receive any correspondence. General procedure for the synthesis of Se-phenyl O,O-dialkyl
T This is a Short Paper, there is therefore no corresponding material iphosphoroselenoate& mixture of O,O-dialkyl phosphorous acid (1
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PID (1.5 mmol) in CHCI, (10 ml) was stirred at room temperature Received 1 March 2000; accepted 30 June 2000
under N atmosphere. When the reaction was complete as detected by, .. /214

TLC, the mixture was washed with water, dried (anhydrous MySO p

and concentrateoh vacuo The residue was purified by preparative

TLC using petroleum ether (30-60°C)—EtOAc (8:1) as eluent. References

Entry I oil. b.py ,110?(Lité b.py 1,91-92°C). IR (film):

1585, 1490, 1450 1260 1185, 1020 785, 746cHi-NMR: 1 F. Fontana, F.Minsei, Y. Yan and L. Zhatetrahedron Lett
7.83-7.17(m,5H), 3.67(d,6H,J 12Hz). 1993,34, 2517.
Entry 2 oil. b.p,,,121° C(thﬁbp 05102°C). IR (film): 2 M. Tingoli, M. Tiecco, L. Testaferri, R. Andrenacci and R.
1585, 1490, 1440, 1255 1165, 1020 970 790, 745cHI- Baldcci,J. Org. Chem.1993,58, 6097.
NMR: 7.80-7.17(m,5H), 4.50-3.80(m,4H), 1.28(t,6H,J 6Hz). 3 L.B. Han, N. Choi and M. Tanaka, Am. Chem. S0d 996,118,
Entry 3 oil. b.p, ,,129°C(Lit® b.pg ,,5L09°C). IR (film): 7000.
1590, 1490, 1453 1400 1255, 1000, 746EnH-NMR: 4 P. Dybowski and A. Skowro'nskdgtrahedron Letf.1991,32,
7.75-7.12(m,5H), 4.20-3.71(4H), 1.92-1.35(m,4H), 4385; A. Skowro’'nska and P. DybowsRhosphorus, Sulfur and
0.95(t,6H,J 6Hz). Silicon, 1990, 49/5Q 275; A. Skowro'nska and P.Dybowski,
Entry 4 oil. b.p, ,,120°C(Lit® b.pg ;,5L01°C). IR (film): Heteroatom Chemistryl991,32, 4385.

1580, 1490, 1445, 1390 1380, 1252, 975, 740cH-NMR:
7.83-7.12(m,5H), 5.00-4.35(m,2H), 1.25(t,12H,J 6Hz).
Entry 5 oil. b.pg o, 146°C(Lit8 b.py 10s123°C). IR (film):

5 R.S. Glass, W.P. Singh, W. Jung, Z. Veres, T.D. Scholz and T.
StadtmanBiochemistry;1993,32, 12555.

1585, 1490, 1450, 1390, 1255, 1150, 1125, 1000, 74Ddhi- 6 Nicola Petragnani, Vicente G. Toscano and Marcello de Moura
NMR:7.70-7.06(m,5H), 4.26-3.65(m,4H), 1.90-0.60(m,14H). _ CamposChem.Ber.1968,101, 3070.
Entry 6 oil. b.pg,,137° C(Lit® b. Po0osL15°C). IR (film): 7 E.G. Kataev and T.G. Mannafa¥, Allg. Chem.1966,36, 254

1580, 1475, 1440, 1380 1250, 1170 1125 1110, 1090, 1025, (CA 1966,64, 15784).
975, 740cmt. 1H-NMR: 7.80-7.05(m,5H), 4.75-4.11(m,2H), 8 Y. Kita, H. Tohma, T. Takada, S. Mitoh, S. Fujita and
1.90-0.65(m,16H). M.Gyoten,Synlett, 1994, 427.



