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- - -  [ 1 ]. -

 [ 2 ] 

 [ 3 ]. -

-(2- )- -  [ 1b, 3, 4 ] -

—  [ 2, 5 ]  [ 1a, 6 ]. -

 2- - - ,

O,O- -2- - - .

,  (1)  2-(4 - ) -2-

-1-  (2)  ( )- -4 - -[(2- -1,1-

) ]  (3).

.  Bruker CXP-

100 (36,47 , 31 )  Bruker Avance-600 (600 , 1H; 150,9 , 13C, 13C {1H}).

 3.  2,3 1  3  20 C -

 2,1 2  3 .  2 ,

3 ,  3,5  (78,6 %), T  107—

109 C. P ( ) 16,0 . . (2JPCH 24,05 ). , %: Cl 8,15, N 2,94, P 6,78. C23H25ClNO4P. 

, %: Cl 7,97, N 3,14, P 6,96. 
1  (C6D6), , . . (J, ): 0,89 c  0,94 c (3 + 3H, CH3); 3,25  (2JHH 11,0)  

 3,47  (2JHH 11,0) (H + H, CH2
a,b); 4,55  (2JPCH 24,9) (H, PCH); 6,82  (3JHH 7,3)  6,89  (3JHH 7,3) 

(H + H, Hp, OC6H5); 6,95  (3JHH 7,3, 4JPOCCH 8,8)  7,04  (3JHH 7,3, 4JPOCCH 8,8) (2 + 2H, Ho,

OC6H5); 7,07  (3JHH 8,1)  7,17  (3JHH 8,1) (2 + 2H, ClC6H4); 7,33  (3JHH 7,3)  7,35  (3JHH
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7,3) (2 + 2H, Hm, OC6H5).
13C (C6D6), C, . . (J, ): 23,93  ( , 1JCH 125,8)  

 25,71  ( , 1JCH 125,0) (CH3); 55,06  (1JPC 160,3) ( , 1JCH 132,8) (PCH); 56,34  (3JPCNC 14,4) 

(PCNC); 69,68  ( , 1JCHa 142,4 1JCHb 134,9) (CH2
a,bO); 120,94  (3JPOCC 3,9)  121,06  (3JPOCC

4,4) (POCCo); 125,49  125,54  (POCCCCp); 130,04  130,18  (POCCCm); 129,17 

(4JPCCCC 2,2) (PCC Cm); 130,54  (3JPCCC 6,6) (PCCCo); 134,16  (2JP C 3,9) (PCC ipso); 137,78 

(ClC ipso); 151,13  (2JPOC 10,5)  151,55  (2JPOC 10,0) (POC ipso).

3 ( ): C23H25ClNO4P, ,

P-1,  20 C a = 9,380(2), b = 10,614(2), c = 12,861(3) Å,  = 75,42(3), 

 = 75,60(3),  = 63,63(1) , V = 1096,3(4) Å3, Z = 2, M = 445,86, dcalc = 1,35 –3, F(000) = 468. 

 1956  Enraf Nonius CAD-4 ( MoK ,

/2 - ,  < 21,5 ),  1486 I > 2 .

 (  0,277 –1). -

 MolEN [ 7 ]  Alpha Station 200. max -

.

 SIR [ 8 ], 

,  SHELX-

97 [ 9 ]. 

,

-

.  WinGX [ 10 ]. 

 — R 0,0410 wR2 0,1103 ,

 277,  1,078, 

 0,243/–0,244 eÅ3. , -

,  PLATON [ 11 ]. 

3 -

  (CCDC 710304). 

. 3 . 1. 

3 , 1— 2

(1,608(3) Å) 1— 3 (1,548(3) Å), : -

 P1—O2—C7 (127,1(3) )  c  P1—O3—C13 (123,3(3) ).

2— 1 3—N3  ( ) , -

-  C—N:  O1P1C2N3 65,1(3) .

N3 ,  343(3) .  CH-

-  P=O. ,  [ 12 ], 

- .

. 1 ( ).

                              3

. 2 ( ).

                              3
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3 ( . 2)  ( ) -

 N3—H3…O6: N3—H3 0,72(4), H3…O6 

2,53(4), N3…O6 2,796(5) Å;  N3—H3…O6 104(4) . ,  [ 14 ], 

. 3

-

 O6—H6…O1  (1–x, –y, 2–z): O6—H6 1,1(3), H6…O1  1,7(3), O6…O1  2,701(5) Å;  O6—

H6…O1  152 , .

(  07-03-00617). 

1. a) Wroblewski A.E., Maniukiewicz W., Karolczak W. // J. Chem. Soc. Perkin Trans. 1. – 2000. – N 9.  

– P. 1433 – 1438. b) Pakamas T., Alirica S.I., Troy V., Thompson C.M. // J. Org. Chem. – 2004. – 69, N 7.  

– P. 2322 – 2326. 

2. Moser P. // Patent DE 2751943. 1978. Chem. Abstr. – 1978. – 89, N 18. – P. 28. 147615a. 

3. . ., . ., . . . // . . . . – 2004. –  7. – . 1517 – 

1523. 

4. . ., . ., . . // . . . N 422741. – 1974. – . – 

1975. – N 17, . II. – . 42. 17 234 .

5. Yang R., Zhao R., Zhao L. et al. // Synthesis. – 2003. – 6. – P. 887 – 893. 

6. a) Yuan C., Li Sh., Wang G., Ma Y. // Phosphorus, Sulfur Silicon Relat. Elem. – 1993. – 81, N 1-4. – P. 27 – 

36. b) Kaboudin B., Nazari R. // Tetrahedron Lett. – 2001. – 42, N 46. – P. 8211 – 8214. 

7. Straver L.H., Schierbeek A. // MOLEN. Structure Determination System. Nonius B.V. Delft. – Netherlands. 

– 1994. – V. 1, 2. 

8. Altomare A., Cascarano G., Giacovazzo C., Viterbo D. // Acta Crystallogr. A. – 1991. – 47, N 6. – P. 744 – 

748. 

9. Sheldrick G.M. // SHELXL-97. A computer program for crystal structure determination. – University of 

Gottingen, 1997. 

10. Farrugia L.J. // J. Appl. Crystallogr. – 1999. – 32. – P. 837 – 838. 

11. Spek A.L. // Acta Crystallogr. – 1990. – A46, N 1. – P. 34 – 41. 

12. Acerbis S., Bertin D., Boutevin B. et al. // Helv. Chim. Acta. – 2006. – 89. – P. 2119 – 2132. 


