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SO 3-Mediated reaction of phenylselenenylamide with 
1,2- alkadienylphosphonates 
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SO3-Mediated reaction of N,N-diethylphenylselenenylamide with 1,2-alkadienyl- 
phosphonates under conditions of generation of weak electrophilic species results in the 
formation of cyclization products involving phosphoryl oxygen. 
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Study o f  react ions  of  phosphory la ted  allenes with 
e lec t rophi l ic  reagents  o f  various polari t ies  is necessary 
for solut ion o f  the problem of  anomalous  cycl izat ion of  
func t iona l ly  subs t i tu ted  a l l eny lphosphona t e s .  I,z The 
method  of  sulfonate act ivat ion of  weak electrophi l ic  
reagents 3-6  widely used recently makes it possible to 
vary the polar i ty  o f  react ing species over a wide range, 
which is c lear ly i l lustrated by the wide range of  their  
effective e lec t rophi l ic i ty .  

At the first stage o f  the study,  we investigated the 
su l fona te -ac t iva ted  addi t ion  o f  N ,N-d ie thy lpheny l se -  
l enenylamide  to a l l eny lphosphona tes  under  condi t ions 
in which,  as shown previously,  s weak e lec t rophi l ic  spe- 
cies are generated.  

We found that  under  these condi t ions  (with freshly 
prepared phenylse lenenyl  N,N-die thylsu l famate)  the re- 
act ions  of  phosphory la ted  allenes 1 and 2 result in the 
format ion of  1 ,2 -oxaphospho l -3 -enes  3 and 4, respec- 
tively, i.e., the cycl iza t ion  involves phosphoryl  oxygen, 
the anti-addition of  the e lect rophi le  relative to the phos- 
phoryl  residue being observed similarly to o ther  weakly 
polar  reagents.  It is evident  that the subsequent  cycliza-  
t ion should occur  via the format ion of  quas i -phos-  
phon ium salt A, conta in ing  a sulfamate anion as a 
counter ion .  

It is no tewor thy  that s imilar  salts with a sulfamate 
counte r ion  were unknown earlier. It has beett shown 
previously  that  the  behavior  of  s imi lar  compounds  
strongly depends  on the nature of counter ion.  7'8 In this 
case, the nucleophi l ic i ty  of  the sulfamate group is evi- 
dent ly  high enough for rapid dealkyla t ion  of  the quasi-  
phosphon ium salt, which occurs for 5 to lO rain at 
room tempera ture .  

Experimental 

IH and 31p NMR spectra were recorded on a Bruker 
CXP-200 spectrometer with working frequencies of 200 and 
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81 MHz using SiMe~ and 85 % H~,PO~ as standards, respec- 
tively. IR spectra were recorded on a Bruker IFS-113 instru- 
ment (in CC14). 

A solution of phosphorylated allene (I eq.) in CH2CI 2 was 
added dropwise to a solution of freshly prepared (from 
PhSeNEt 2 and Py" SO 3) phenylselenenyl sulfamate (1 eq.) in 
the same solvent at -20 °C. A white precipitate of alkyl 
sulfamate was observed almost immediately, and its formation 
was ceased in 5 to 10 rain. A reaction mixture was filtered 
through a short column with silica gel, and a filtrate was 
concentrated in vacuo. Almost pure 4-phenylseleno-l,2-oxa- 
phosphol-3-enes obtained were additionally purified by chro- 
matography if necessary. 
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5,5- Dimethyl-2-methoxy-2-oxo-4-phenylseleno- 1,2-oxa- 
phosphol-3-ene (3). Compound 3 (0.27 g, 85 %) as a yel- 
lowish viscous oil was obtained by the reaction of 
l-dimethoxyphosphoryl-2-methyl-l,2-butadiene I (0.18 g), 
PhSeNEt 2, (0.23 g), and Py. SO 3 (0.16 g). IR, v/cm-t:  1558 
(C=C); 1271 (P=O). IH NMR (CDCI3), c5:7.6--7.4 (m, 5 
H, Ph); 5.95 (d, 1 H, HC=C, "/HP = 26 Hz); 3.8 (d, 3 
H, OMe, / I ip  = 14 Hz); 1.6(s, 3H,  Me); 1.55(s, 3H,  Me). 
31p NMR, ~5: 31.8. All spectral parameters of compound 3 
coincide nearly completely with the literature data. ~ 

5,5- Dimethyl-3-methoxymethyl-2-oxo- 2-ethoxy- 1,2-oxa- 
phosphol-3-ene (4). Compound 4 (0.28 g, 78 %) was obtained 
by the reaction of 2-diethoxyphosphoryl-4-methyl- l-methoxy- 
2,3-pentadiene 2 (0.25 g), PhSeNEt 2 (0.23 g), and Py, SO 3 
(0.16 g). IR, v/cm-I:  1603 (C=C); 1267 (P=O). IH NMR 
(CDCI3), 5 :7 .4- -7 .6  (m, 5 H, Ph); 4.4 (d, 2, CH2OMe, 
./lip = 14 Hz); 4.3--4.0 (m, 2 H, OCH2Me), 3.5 (s, 
3 H, OMe), 1.6 (d, 6 H, Me, ./lip = 8 Hz), 1.4 (t, 
3 H, MeCH20, ./ = 7 Hz). 31p NMR, 5: 31.6. Found (%): 
C, 49.60; H, 5.53; P, 8.08. CtsH2tO3PSe. Calculated (%): 
C, 50.01; H, 5.83; P, 8.61. 

The work was financially suppor ted  by the Russian 
Foundat ion  for Basic Research (Project  Nos. 93-03-4566 
and 93-03-09592).  

References 

I . N . S .  Zefirov, A. S, Koz 'min ,  T. Kasumov, K. A. 
Potekhin, V. D. Sorokin, V. K. Brel, E. V. Abramkin, Y. 
T. Struchkov, V. V. Zhdankin, and P. J. Stang, ./. Org. 
Chem., 1992, 57, 2433. 

2. I. V. Alabugin, V. K. Brel, A. N. Chekhlov, N. S. Zefirov, 
and P. J. Stang, Tetrahedeon Lett., 1994, 35, 8275. 

3. N. S. Zefirov, A. S. Koz'min, V. A. Sorokin, A. V. Shastin, 
and E. S. Balenkova, Dokl. Akad. Nauk SSSR, 1984, 276, 
1139 [Dokl. Chem., 1984, 276 (Engl. Transl.) I. 

4. N. S. Zefirov, N. V. Zyk, A. G. Kutateladze, and Yu. A. 
Lapin, ~ .  Org. Khim., 1987, 23, 392 [l. Ot~. Chem., 1987, 
23 (EnsI. Transl.)]. 

5. N. V. Zyk, !. V. Alabugin, A. G. Kutateladze, J. L. Kise, 
and N. S. Zefirov, Dokl. Akad. Nauk, 1994, 337, 208 [Dokl. 
Chem., 1994, 337 (Engl. Transl.)]. 

6. N. S. Zefirov, Yu. A. Lapin, E. E. Nesterov, and N. V. Zyk, 
Zh. Org. Khim., 1993, 29, 1489 [/. O~. Chem., 1993, 29 
(Engl. Transl.)]. 

7. N. G. Khusainova and A. N. Pudovik, Lisp. Khim., 1987, 56, 
975 [Russ. Chem. Rev., 1987, 56 (Engl. Transl.)l. 

8. N. G. Khusainova, E. A. Berdnikov, L. V. Naumova, and 
A. N. Pudovik, ~ .  Obshch. Khim., 1984, 54, 1425 [J. Gen. 
Chem. USSR, 1984, 54 (Engl. Transl.)]. 

9. Kh. M. Angelov and Kh. Zh. Khristov, zT~. Obshch. Khim., 
1980, 50, 1891 [d. Gen. Chem. USSR, 1980, 50 (Engl. 
Transl.)l. 

Received December 4, 1995 


