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 — {[(C6H5)NH]2C=NH(C6H5)}[B(C6H5)4]

C2H5OH. : C45H44BN3O, M = 653,64, -

, . . P21/ , : a = 24,375(2), b = 17,5829(15),

c = 18,090(1) Å,  = 105,277(2) , V = 7479,0(11) Å3, Z = 8, d  = 1,161 / 3, T = 293 K,

R1 = 0,064. ,

.

:  N—H(N)  N(H) H(C), -  Ph-

,  N—H O—H(O) . -

. -

.

: , , -

, , , -

.

 — 

 Ph-  BPh4 , -

 ( , [ 2,2 -N-Me-Bipy]+  [PhCH2Py]+) -

- , ,

[ 1—3 ].  [(C6H5)NH]2C=

=NH(C6H5)
+, [Ph3GH]+.  BPh4  ( -

 3000), 

 [Ph3GH]+  NO3  (

) [ 4, 5 ].  [Ph3GH]BPh4 , -

=N 

,

[ 6—8 ].

 — -

,  [Ph3GH]BPh4

(N,N ,N - ), [Ph3GH]BPh4 EtOH (1).
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[Ph3GH]BPh4.  [Ph3GH]Cl H2O (2) 1,5  (4,4 )

200  H2O  50  pH 4,56 -

. 2

.  1,6  NaBPh4 (3) (4,7 )  260  H2O .

. 2

3. -

.  2,43 .

92 %.  —

[Ph3GH]BPh4. ,

. , , , ;

.

— -

[Ph3GH]BPh4 EtOH (1) . -

, ,  1,19 0,01 / 3.

1

SMART APEX  ( MoK , -

, / - ).

(  SIR-97 [ 9 ]) - .

-

 SHELXL-97 [ 10 ] ,

. -

,  — -

,

U ,  H.  H -

 H(N) 

.

, , -

. 1. -

 — . 2. 

 — . 3  4. -

.

.  UR-20 (400—3700 –1).  —  KBr. -

2, [Ph3GH]Cl (4), 2

 120 C.

. -24 (400—850 ). -

-4 (313 ).  — -

-79.

 3  15 . -

 [ 11 ]. 1

.  77 K -

2 .

. -

.

 1. , –1: 1482 , 1428 , 1150 , 1135 ,

870 , 850 , 742:737 , 711 , 628 , 615 , 472 .

, –1: ( (NH): 3315 , 3300 , 3290 / , 3250 ), ( (CH): 3055 / ,

3045 / , 3038 / , 2998 , 2989 , 2970 ), 1630 , 1620 , 1597 , 1587 , 1576 ,

1498 , 1462 , 1442 , 1350 / , 1315 , 1272 , 1258 , 1217 , 1190:1180* , 1163 ,

1080 , 1072 , 1038 / , 1008 , 973 , 920:912 , 770 , 754 , 750 , 695 , 675 ,

573 , 536 , 503 .



. . , . . , . . .514

 1

,

[ (NH 6H5)3][ ( 6H5)4] 2H5

C45H44BON3

653,64

, K 293(2)

, Å 0,71069

P21/c

: a, b, c, Å a = 24,375(2), b = 17,5829(15),  = 18,090(1)

                                                           , .  = 105,277(2)

, Å3 7479,0(11)

Z 8

 ( .) 1,161

, –1 0,069

F(000) 2784

, . 1,64—23,27

–26 h  27,  –19 k  19,  –20 l  14

. / . 31917 / 10714

F 2

10714 / 932

F 2 0,817

R-  [I > 2 (I )] R1 = 0,0647,  wR2 = 0,1244

R-  ( ) R1 = 0,1743,  wR2 = 0,1612

0,00000(8)

, Å–3 0,188  –0,205

 EtOH , –1: (OH): 3510 .

:  — ,  — ,  — ,  — ,  — ,

 — , * — .

 2

 ( 104)

U  = 1/3(U11+U22+U33) ( 103, Å2)  [C(NHC6H5)3][B(C6H5)4] EtOH

x y z U x y z U

1 2 3 4 5 6 7 8 9 10

N(1) 4453(2) 1840(2) 2519(2) 55(1) C(44) 6949(2) 3607(2) 2548(3) 53(1)

N(2) 3811(2) 2229(2) 3191(2) 51(1) C(45) 6035(2) 1992(2) 3199(2) 41(1)

N(3) 4427(2) 3081(2) 2881(2) 52(1) C(46) 6011(2) 1214(2) 3310(3) 51(1)

C(1) 4227(2) 2374(3) 2875(3) 48(1) C(47) 5829(2) 886(3) 3895(3) 67(2)

C(2) 4190(2) 1199(2) 2094(2) 46(1) C(48) 5658(2) 1335(3) 4405(3) 71(2)

C(3) 3610(2) 1163(2) 1803(2) 55(1) C(49) 5662(2) 2107(3) 4322(3) 63(1)

C(4) 3376(2) 541(3) 1376(3) 69(2) C(50) 5840(2) 2428(2) 3733(3) 52(1)

C(5) 3710(3) –33(3) 1229(3) 73(2) C(51) 6574(2) 1858(2) 2052(2) 39(1)

C(6) 4286(2) 19(3) 1512(3) 67(2) C(52) 6486(2) 1904(2) 1262(3) 53(1)

C(7) 4528(2) 631(2) 1946(2) 57(1) C(53) 6758(2) 1436(3) 851(3) 67(2)

C(8) 3693(2) 1528(2) 3521(2) 49(1) C(54) 7135(2) 899(3) 1229(4) 73(2)

C(9) 3153(2) 1398(3) 3555(3) 92(2) C(55) 7257(2) 847(3) 2005(4) 67(2)
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.  2

1 2 3 4 5 6 7 8 9 10

C(10) 3026(3) 755(4) 3894(4) 114(2) C(56) 6984(2) 1327(2) 2412(3) 53(1)

C(11) 3427(3) 223(3) 4189(3) 98(2) C(57) 5711(2) 2837(2) 1982(2) 40(1)

C(12) 3961(3) 360(3) 4137(3) 84(2) C(58) 5301(2) 2412(2) 1470(2) 48(1)

C(13) 4107(2) 1012(3) 3811(3) 62(1) C(59) 4811(2) 2721(3) 1004(3) 64(1)

C(14) 4376(2) 3666(2) 3404(3) 43(1) C(60) 4712(2) 3484(3) 1028(3) 70(2)

C(15) 4212(2) 4379(3) 3131(3) 59(1) C(61) 5096(2) 3929(3) 1527(3) 69(2)

C(16) 4169(2) 4953(3) 3630(3) 61(1) C(62) 5584(2) 3611(2) 2000(3) 55(1)

C(17) 4292(2) 4814(3) 4393(3) 67(2) B(2) 1504(2) 3121(3) 1012(3) 55(2)

C(18) 4457(2) 4103(3) 4659(3) 76(2) C(63) 2166(2) 3405(3) 1171(2) 51(1)

C(19) 4499(2) 3524(2) 4168(3) 59(1) C(64) 2319(2) 4165(3) 1207(3) 73(2)

N(4) 8215(2) 2284(3) 3165(3) 62(1) C(65) 2854(2) 4421(3) 1246(3) 78(2)

N(5) 8854(2) 2305(2) 2441(2) 60(1) C(66) 3276(2) 3922(3) 1237(3) 74(2)

N(6) 7902(2) 2640(3) 1902(3) 65(1) C(67) 3164(2) 3166(3) 1205(3) 75(2)

C(20) 8321(2) 2410(3) 2500(3) 55(1) C(68) 2617(2) 2916(3) 1174(3) 67(1)

C(21) 8560(2) 1820(3) 3770(3) 58(1) C(69) 1236(2) 3314(3) 104(3) 66(1)

C(22) 8709(2) 1105(3) 3591(3) 70(2) C(70) 1457(2) 2981(4) –435(4) 118(2)

C(23) 9060(2) 678(3) 4148(4) 79(2) C(71) 1269(3) 3127(5) –1216(4) 147(3)

C(24) 9251(2) 958(4) 4876(4) 81(2) C(72) 840(3) 3625(4) –1481(4) 104(2)

C(25) 9090(2) 1665(4) 5056(3) 84(2) C(73) 604(3) 3976(3) –977(4) 87(2)

C(26) 8743(2) 2106(3) 4486(3) 67(1) C(74) 800(2) 3812(3) –201(3) 75(2)

C(27) 9006(2) 1938(3) 1817(3) 62(1) C(75) 1474(2) 2210(3) 1189(3) 62(1)

C(28) 8643(2) 1498(3) 1271(3) 77(2) C(76) 1220(2) 1670(3) 674(4) 107(2)

C(29) 8839(3) 1076(3) 761(3) 97(2) C(77) 1192(3) 904(4) 879(5) 134(3)

C(30) 9405(4) 1108(4) 780(4) 113(2) C(78) 1418(3) 665(4) 1580(5) 106(2)

C(31) 9759(3) 1553(4) 1306(4) 112(2) C(79) 1675(3) 1166(4) 2104(4) 115(2)

C(32) 9574(2) 1970(3) 1825(3) 85(2) C(80) 1699(3) 1927(3) 1908(4) 102(2)

C(33) 7939(2) 3214(3) 1373(3) 57(1) C(81) 1174(2) 3564(3) 1558(3) 61(1)

C(34) 7564(2) 3220(3) 665(3) 74(2) C(82) 591(2) 3501(3) 1447(3) 75(2)

C(35) 7560(3) 3801(4) 170(3) 95(2) C(83) 295(2) 3882(3) 1882(4) 94(2)

C(36) 7939(3) 4383(4) 371(4) 96(2) C(84) 565(3) 4336(4) 2488(4) 101(2)

C(37) 8319(3) 4383(3) 1081(4) 94(2) C(85) 1138(3) 4400(4) 2637(3) 104(2)

C(38) 8317(2) 3799(3) 1590(3) 78(2) C(86) 1428(2) 4018(3) 2179(3) 86(2)

B(1) 6271(2) 2424(3) 2544(3) 41(1) O(1) 9789(2) 2566(3) 3655(3) 112(2)

C(39) 6772(2) 3031(2) 2963(2) 40(1) C(87) 9971(3) 3266(4) 4018(4) 130(3)

C(40) 7064(2) 2989(2) 3730(3) 49(1) C(88) 9539(3) 3846(3) 3706(4) 134(3)

C(41) 7497(2) 3480(3) 4072(3) 60(1) C(90) 2857(5) 3380(5) 4414(5) 253(6)

C(42) 7655(2) 4046(3) 3649(4) 68(2) C(89) 2775(4) 3652(5) 3741(5) 182(4)

C(43) 7390(2) 4104(2) 2888(3) 66(1) O(2) 2957(2) 3286(2) 3176(2) 98(1)

1 - . -

1  [Ph3GH]+,

BPh4  EtOH  1:1:1. 

. 1

 Ph3GH+ (1, 2),  BPh4  EtOH. 1 -

. 1.
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 3

 d, Å [ (NH 6H5)3]
+

d d d d

1 2

C(1)—N(1) 1,337(5) C(8)—C(9) 1,354(6) C(20)—N(4) 1,314(6) C(27)—C(28) 1,377(6)

C(1)—N(2) 1,313(5) C(8)—C(13) 1,355(5) C(20)—N(5) 1,346(5) C(27)—C(32) 1,383(6)

C(1)—N(3) 1,333(5) C(9)—C(10) 1,362(6) C(20)—N(6) 1,340(6) C(28)—C(29) 1,365(7)

N(1)—C(2) 1,419(5) C(10)—C(11) 1,358(7) N(4)—C(21) 1,444(6) C(29)—C(30) 1,372(8)

N(2)—C(8) 1,431(5) C(11)—C(12) 1,352(7) N(5)—C(27) 1,430(6) C(30)—C(31) 1,351(7)

N(3)—C(14) 1,426(5) C(12)—C(13) 1,378(6) N(6)—C(33) 1,409(6) C(31)—C(32) 1,358(7)

C(2)—C(7) 1,365(5) C(14)—C(19) 1,358(5) C(21)—C(26) 1,351(6) C(33)—C(34) 1,365(6)

C(2)—C(3) 1,374(5) C(14)—C(15) 1,367(5) C(21)—C(22) 1,370(6) C(33)—C(38) 1,367(6)

C(3)—C(4) 1,373(5) C(15)—C(16) 1,377(5) C(22)—C(23) 1,363(6) C(34)—C(35) 1,356(6)

C(4)—C(5) 1,366(6) C(16)—C(17) 1,355(6) C(23)—C(24) 1,366(6) C(35)—C(36) 1,362(7)

C(5)—C(6) 1,365(6) C(17)—C(18) 1,361(5) C(24)—C(25) 1,369(6) C(36)—C(37) 1,371(7)

C(6)—C(7) 1,371(5) C(18)—C(19) 1,372(6) C(25)—C(26) 1,385(6) C(37)—C(38) 1,380(6)

 4

, . [ (N 6H5)3]
+

1

C(1)—N(1)—C(2) 129,4(4) C(5)—C(4)—C(3) 121,2(5) C(11)—C(12)—C(13) 122,7(5)

C(1)—N(2)—C(8) 127,7(4) C(6)—C(5)—C(4) 119,0(5) C(8)—C(13)—C(12) 118,2(5)

C(1)—N(3)—C(14) 125,6(5) C(5)—C(6)—C(7) 120,9(5) C(19)—C(14)—C(15) 120,1(4)

N(2)—C(1)—N(1) 122,4(4) C(2)—C(7)—C(6) 119,7(4) C(19)—C(14)—N(3) 120,6(4)

N(2)—C(1)—N(3) 120,0(5) C(9)—C(8)—C(13) 120,3(4) C(15)—C(14)—N(3) 119,3(4)

N(1)—C(1)—N(3) 117,5(5) C(9)—C(8)—N(2) 117,9(5) C(14)—C(15)—C(16) 120,0(4)

C(7)—C(2)—C(3) 120,3(4) C(13)—C(8)—N(2) 121,8(4) C(17)—C(16)—C(15) 120,0(4)

C(7)—C(2)—N(1) 118,5(4) C(8)—C(9)—C(10) 120,0(5) C(18)—C(17)—C(16) 119,4(5)

C(3)—C(2)—N(1) 121,0(4) C(9)—C(10)—C(11) 121,6(6) C(17)—C(18)—C(19) 121,3(5)

C(2)—C(3)—C(4) 118,9(4) C(12)—C(11)—C(10) 117,2(5) C(14)—C(19)—C(18) 119,2(4)

2

C(20)—N(4)—C(21) 125,0(5) C(22)—C(23)—C(24) 120,1(5) C(30)—C(31)—C(32) 122,2(7)

C(20)—N(5)—C(27) 125,5(5) C(25)—C(24)—C(23) 120,7(5) C(31)—C(32)—C(27) 118,9(6)

C(20)—N(6)—C(33) 126,4(5) C(24)—C(25)—C(26) 119,2(5) C(34)—C(33)—C(38) 119,8(5)

N(4)—C(20)—N(6) 119,9(5) C(21)—C(26)—C(25) 119,2(5) C(34)—C(33)—N(6) 119,8(5)

N(4)—C(20)—N(5) 118,5(5) C(28)—C(27)—C(32) 118,9(5) C(38)—C(33)—N(6) 120,2(5)

N(6)—C(20)—N(5) 121,6(5) C(28)—C(27)—N(5) 124,7(5) C(35)—C(34)—C(33) 120,8(6)

C(26)—C(21)—C(22) 121,8(5) C(32)—C(27)—N(5) 116,1(5) C(34)—C(35)—C(36) 120,2(6)

C(26)—C(21)—N(4) 119,8(5) C(29)—C(28)—C(27) 121,1(6) C(35)—C(36)—C(37) 119,6(6)

C(22)—C(21)—N(4) 118,5(5) C(28)—C(29)—C(30) 119,3(6) C(36)—C(37)—C(38) 120,3(6)

C(23)—C(22)—C(21) 119,0(5) C(31)—C(30)—C(29) 119,5(7) C(33)—C(38)—C(37) 119,3(5)

.  (

CN3) :  0,006
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. 1. 1 -

        [Ph3GH]BPh4 EtOH

 0,000 Å.  NCN -

 C(1)  C(20)  359,9  360

 117,5(5)—122,4(4)

 118,5(5)—121,6(5) .  C—N -

 1,313(5)—1,346(5) Å,  —

1,331 Å. -

—  1,29 Å,

1,44 Å, . -

 Ph-  1,426(5) Å,

sp2- .

 C—N  CN3  N—C(Ph) -

 4 .  CNH  120 - -

.

Ph- :

 0,007 Å.  C—C  1,351(7)—

1,385(6) Å,  — 1,366(6) Å,  CCC  117,2(5)—

122,7(5)  120 .

 Ph- .

 CN3  Ph-  47,6, 48,9

 61,6 1  63,4, 55,6  116,8 2.

Ph-  58,4, 109,1, 80,4° 1  63,4, 53,7, 99,1° 2. -

 CN3

,  84 .

, .

,

 [Ph3GH]+  NO3 -

1,  [ 5 ]. ,

C—N  CN3, N—C(Ph), C—C  Ph-  NCN, CCC  1,335—

1,355 ( . 1,348), 1,427—1,442 ( . 1,436), 1,330—1,449 Å ( . 1,401 Å), 115,1—126,2

( . 120,0 ), 114,0—125,1  ( . 119,9 ).

 CN3  Ph-  48,7, 53,0  57,7 ;

Ph-  — 99,2, 37,3  86,2 .

 BPh 4 .

 B—C  CBC  1,627—1,650 Å  103,1—

114,0 ,  1,638 Å  109,5 .  C—C 

CCC  1,311—1,410 Å
 112,7—124,8 ,  1,376 Å  120,0 .

 B(1)  B(2)  Ph-

62,7, 83,8, 125,0, 47,9, 98,4, 122,8  87,2, 104,4, 130,1, 61,3, 56,1, 87,3 .

,  H(N), 

 OH  [ 12 ].

1  ( . 2).

 — N—H(N) .  H(N) -

-  Ph- ,

 H(N) 1  H(N) 2: N(1)—H(1N) {10, B(1)}; N(3)—

H(3N) {10, B(1)}; N(4)—H(4N) {7, B(1)}.  H(N)  3,18, 2,81  2,63 Å,

 H(N)  131, 170  161 .
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 — N—H O—H(O) . -

 NH  OH

 EtOH.  N—O  2,78

N(2)—O(2)  2,75 Å N(5)—O(1).  N—H O — 162  143 .  H(O)  — 2,72

H(1W) {12, B(2)}  2,83 Å H(2W) {11, B(2)};  H(1W)  H(2W) — 177

 153 .

 — N—H H—C.

 N(6) 2  Ph- 1. -

-  Ph- : N(6)—H(6N) {9,B(1)}

H(16)—C(16).  H(6N) H(C)  2,77  2,76 Å,  H(6N)

 H(C) — 138  137 .

,

B(1)Ph4  EtOH.  B(2)Ph4 , -

 EtOH(2). -

 B(1)Ph4  EtOH.  B(2)Ph4 ,

 EtOH(1). -

.  B(1)Ph4  1-

 2- ,  B(2)Ph4  —  EtOH.

1 2, 3 4

( . 3). 2 4 — 

2770  2950 –1 .

 N—H Cl 4; N—H Cl  O—H Cl 2.

 N—H 

(NH). 4

3320 –1 70 –1. ,

Ph3G  3387 –1 [ 13 ]. -

2 (NH) 

. 2.
 [Ph3GH]+(1) ( )

 [Ph3GH]+(2) ( )

           [Ph3GH]BPh4 EtOH.
,

-

.  —

- -

, -
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. 3. : [Ph3GH]Cl 4 — 1, [Ph3GH]Cl H2O 2 — 2,

                                      [Ph3GH]BPh4 EtOH 1 — 3  NaBPh4 3 — 4.
* ** ,

                                            KBr NaCl  NaCl LiF 

 2950 –1, (OH)  3400 –1. 1 (NH)

3288 –1 ( 90 –1) , 4 — 3320 –1.

,  H(N) 1

, 4  Ph3G.

 H2O 2 ,

(OH)  3400 –1 ,  — 1 3756 3

3657 –1,  [ 14 ].

 EtOH. (OH) 1 -

 3510 –1,  EtOH  CCl4, -

 3635, 3660  3676 –1  [ 15 ].

 C=N  1670—1650 –1.

Ph3G (C=N) ,  1629 –1, -

 C=N  Ph-  [ 13 ]. 1 (C=N)

 1630, 4 —  1633 –1. 2

 — 1630  1642 –1.  1642 –1

. 1  N

 C , , ,

 N—C(Ph)  N  C, , -

 C=N  Ph- 1,  Ph3G, .

, (C=N)  1630 –1
1

, ,  C=N.

(CH) -

, ,  Ph3G: 3062, 3045  3027 –1 [ 13 ]. 3

 3058, 2988  2970 –1.  3073  3045, 

3003  3012 –1 -

.
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. 4. :  — [Ph3GH]BPh4 EtOH 1, 1  [Ph3GH]Cl H2O 2, 2;

                 — 1  (  = 470 ).
,  — 

                                                                                        ( . )

(CH) 1 ,

 Ph- , -

.  3055 

 2989  2970 –1

3. :  Ph-

, ,

(CH), , . -

2 (CH) ,

4 —  3050, 3065  3020 –1.

 BPh4 . ,

 XPh4 (X = C, Si, Ge, Sn, Pb), BPh4  X Ph4  (X  = P, As, Sb) -

 ( 5900 6600 –1

) [ 16, 17 ].  (  — 310—360 , -

 — 425—510 ) ,

. ,

-  [ 16, 17 ].

1 2 . 4, a.

( max = 467 )  ( ) -

 [ 16, 17 ].

2 1 -

 ( . 4, ). ó -

 (

. 4, ):

I = 0,011 – 0,009exp(–t/8,37).

, N(t)/ t

(N(t) — t) , -

, . . Nmax – N(t), Nmax — 

: N(t)/ t = k[Nmax – N(t)], k — . , -

1 -

 — .

 1 . 4, a  ~60 . -

 0,013  0,011. -
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, ,

. 1. -

.

1. -

.

, -

.  — -

 H(N) -  Ph-

 HC  Ph : N—H(N)  N—H H—C

: N—H O—H(O) .

. 1

( max = 467 ) .
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