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 [Au(C9H18N4Br)](ClO4)2  [Au(C14H20N4Br2)]ClO4

 2007   . . *, . . , . . ,

. . , . .

. . . ,

 5  2006 .

 AuX 4  (X=Cl, Br) 

-

(III). C -

(III) — N,N - (2- )-3-

-2,4- (III)  (III)  6,13- -5,7,12,14-

-1,4,8,11- -4,6,11,13- (III)  (VI). C

, ,

, .

; III:  = 20,1643(7), b = 7,2932(2), c = 25,5391(9) Å;  = 109,545(1) ,

V = 3539,4(2) Å3, Z = 4, 21/ ; VI:  = 9,9991(3), b = 7,3639(2),

c = 12,9242(4) Å;  = 96,922(1) , V = 944,70(5) Å3, Z = 2, 2/ .

 [Au(C9H18N4Br)]+ (III),

[Au(C14H20N4Br2)]
+ (VI) -  ClO 4 .

, .

 (Cl, Br) -

 N .

: , , - , ,

, , .

,

, -

.

,  [ 1 ]. ,

,

 [ 2, 3 ], 

 N-

[ 4, 5 ]. ,

,

.  [ 6, 7 ] 

(III) [AuA]2+

[AuB]+
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[Au(C9H19N4)]
2+ + AuCl 4  = [Au(C9H18N4Cl)]2+ + AuCl 2  + Cl– + H+,   (1)

[Au(C14H22N4)]
+ + 2AuCl 4  = [Au(C14H20N4Cl2)]

+ + 2AuCl 2  + 2Cl– + 2H+.        (2)

 AuCl 4 . -

 [Au(C9H18N4Cl)](ClO4)2 (II)  [Au(C14H20N4Cl2)]ClO4 (V).

-

(III) [Au(C9H18N4Br)](ClO4)2 (III)

[Au(C14H20N4Br2)]ClO4 (VI). ,

, .

: NaClO4, HBr, HNO3,

 — . . ,  — . . . ,  — . ,  —

,  — .  HAuBr4

 (99,96 %) -  (3:1) 

 HBr .

- . N,N - (2- )-2,4-

(III)  [Au(C9H19N4)](ClO4)2 (I) ,

 [ 8 ]. 5,7,12,14- -1,4,8,11- -4,6,11,13-

(III)  [Au(C14H22N4)] r (IV)  [ 7 ].

(III) .

[Au(C9H18N4Br)](Cl 4)2 (III).  0,25  [Au ](ClO4)2  10 ,

 1,3 

 HAuBr4 (0,87 ) (nAu :
4AuBrn  = 1:2). -

.  2 -

- , , , .

 3 .  1,4 

NaClO4,  25 . - , ,

, . ,  22 .

-  1,4  NaClO4.  5 ,

- , , , .

0,18  (63 %). , %: C 16,7; H 2,7; N 8,2; Cl 10,6; Br 12,2.  AuN4C9H18BrCl2O8

, %:  16,43; H 2,76; N 8,51; Cl 10,78; Br 12,14.

[Au(C14H20N4Br2)]Cl 4 (VI).  0,25  [Au ]Br  10 , 1,5 

, 0,23 -  (2 )

 1,3  HAuBr4 (1,1 ) (nAuB:
4AuBrn = 1:3).

- .

- ,

, .  8,5 . -

 2  NaClO4, , ,

, ,  (6 )  (1,5 ).

 0,21  (78 %). , %: C 24,2; H 3,0; N 8,0; Cl 4,9; Br 22,9.  AuN4C14H20Br2ClO4

, %:  24,00; H 2,88; N 8,00; Cl 5,06; Br 22,81.
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III VI

III VI

1316,10 700,58

. 21/c P2/c

. , Å, .
 = 20,1643(7), b = 7,2932(2),

c = 25,5391(9),  = 109,545(1)

a = 9,9991(3), b = 7,3639(2),

c = 12,9242(4),  = 96,922(1)

, Å3 3539,4(2) 944,70(5)

Z; d , / 3 4; 2,470 2; 2,463

. ., –1 10,919 12,186

F(000) 2496 660

, . 1,07—25,00 2,77—24,99

Nhkl ./Nhkl . 27778/6128

[R(int) = 0,0444]

4712/1626

[R(int) = 0,0359]

. F 2 . F 2

Nhkl/Npar 6128/2/482 1626/126

GOOF F 2 0,926 1,228

R- , I > 2 (I ) R1 = 0,0386; wR2 = 0,1000

Nhkl = 4949

R1=0,0349; wR2=0,0847

Nhkl = 1572

R-  ( Ihkl) R1 = 0,0524; wR2 = 0,1139 R1 = 0,0363; wR2 = 0,0853

 C, H, N, Cl, Br 

.  (

Specord UV-VIS). -  Scimitar FTS 2000 

3800—400 –1, .

M III

, VI .

-

.

. 1. 

P21/c (III) P2/c (VI).

 SHELX-97 [ 9 ].

 H 

.

. 2  4, 

 — . 3  5. 

, .

(III)

[Au ]2+  [Au ]+ -  ( , )

 (3)  (4):

[Au(C9H19N4)]
2+ + AuBr 4  = [Au(C9H18N4Br)]2+ + AuBr 2  + Br– + H+,     (3)

[Au(C14H22N4)]
+ + 2AuBr 4  = [Au(C14H20N4Br2)]

+ + 2AuBr 2  + 2Br– + 2H+.    (4)

 (3), (4)  (1), (2); 

 AuX 4  (X = Cl, Br). 
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( 104) ( 103)

III

x y z U x y z U

Au(1) 3389(1) 7113(1) 6417(1) 32(1) Au(1A) –1469(1) 6878(1) –3617(1) 32(1)

N(1) 3625(4) 7579(10) 5737(3) 41(2) N(1A) –1664(4) 7264(9) –4422(3) 37(2)

N(2) 2361(4) 7333(10) 6042(3) 39(2) N(2A) –2467(4) 6991(9) –3667(3) 38(2)

N(3) 4445(4) 6899(11) 6796(3) 48(2) N(3A) –447(4) 6716(14) –3585(3) 52(2)

N(4) 3129(4) 6735(11) 7114(3) 43(2) N(4A) –1278(4) 6533(11) –2784(3) 47(2)

C(1) 4402(5) 7605(15) 5846(4) 54(3) C(1A) –1024(5) 7060(15) –4575(4) 56(3)

C(2) 4756(5) 8054(15) 6451(4) 59(3) C(2A) –408(4) 7717(14) –4096(4) 47(2)

C(3) 1977(5) 7389(14) 6442(4) 49(2) C(3A) –2535(5) 7057(14) –3108(4) 46(2)

C(4) 2370(4) 6264(15) 6933(4) 49(2) C(4A) –1960(5) 5955(16) –2721(4) 57(3)

C(5) 3160(5) 7568(12) 5227(4) 46(2) C(5A) –2312(5) 7305(11) –4803(3) 36(2)

C(6) 2432(5) 7635(12) 5125(4) 46(2) C(6A) –2925(4) 7360(11) –4654(4) 40(2)

C(7) 2059(5) 7656(12) 5510(4) 43(2) C(7A) –2995(4) 7363(12) –4129(4) 39(2)

C(8) 3440(6) 7539(15) 4757(4) 58(3) C(8A) –2364(6) 7285(17) –5395(4) 58(3)

C(9) 1286(5) 8029(17) 5306(5) 62(3) C(9A) –3700(5) 7674(17) –4060(5) 61(3)

Br(1) 1857(1) 7720(1) 4355(1) 62(1) Br(1A) –3790(1) 7452(2) –5271(1) 65(1)

Cl(1) 912(1) 8377(3) 2800(1) 42(1) Cl(3) 3676(1) 13108(3) 2085(1) 46(1)

O(1) 351(4) 9696(10) 2682(3) 69(2) O(9) 4199(4) 14463(11) 2277(3) 82(3)

O(2) 873(4) 7135(10) 3220(3) 67(2) O(10) 3730(6) 12185(14) 1624(4) 104(3)

O(3) 1569(3) 9297(10) 2980(3) 64(2) O(11) 3023(5) 13975(15) 1956(5) 122(4)

O(4) 846(4) 7346(9) 2301(3) 55(2) O(12) 3737(6) 11845(12) 2522(4) 101(4)

Cl(2) 4274(1) 7299(3) 3492(1) 51(1) Cl(4) –690(1) 7774(4) –1160(1) 57(1)

O(5) 3575(6) 6870(20) 3319(5) 142(5) O(13) –21(8) 8030(30) –888(7) 223(9)

O(6) 4521(6) 8428(16) 3957(4) 115(4) O(14) –1134(11) 8380(30) –925(8) 305(14)

O(7) 4447(5) 8067(13) 3034(3) 88(3) O(15) –854(5) 8782(13) –1668(3) 118(3)

O(8) 4670(7) 5662(15) 3647(5) 150(5) O(16) –759(11) 5945(13) –1299(9) 279(13)

 3

 d, Å , . III

d d

1 2 3 4

Au(1)—N(2) 1,977(7) Au(1A)—N(2A) 1,977(7)

Au(1)—N(1) 1,977(7) Au(1A)—N(1A) 1,979(7)

Au(1)—N(3) 2,026(7) Au(1A)—N(3A) 2,041(8)

Au(1)—N(4) 2,036(7) Au(1A)—N(4A) 2,050(7)

N(1)—C(5) 1,323(12) N(1A)—C(5A) 1,342(11)

N(1)—C(1) 1,497(12) N(1A)—C(1A) 1,477(11)

N(2)—C(7) 1,308(11) N(2A)—C(7A) 1,321(11)

N(2)—C(3) 1,476(12) N(2A)—C(3A) 1,483(11)

N(3)—C(2) 1,501(13) N(3A)—C(2A) 1,521(13)

N(4)—C(4) 1,483(11) N(4A)—C(4A) 1,500(12)

C(1)—C(2) 1,500(14) C(1A)—C(2A) 1,503(13)

C(3)—C(4) 1,493(13) C(3A)—C(4A) 1,481(13)

C(5)—C(6) 1,405(14) C(5A)—C(6A) 1,413(13)

C(5)—C(8) 1,489(13) C(5A)—C(8A) 1,481(13)
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.  2

1 2 3 4

C(6)—C(7) 1,424(14) C(6A)—C(7A) 1,394(13)

C(6)—Br(1) 1,923(9) C(6A)—Br(1A) 1,921(8)

C(7)—C(9) 1,497(13) C(7A)—C(9A) 1,506(13)

Cl(1)—O(3) 1,418(7) Cl(3)—O(5) 1,386(10)

Cl(1)—O(2) 1,422(7) Cl(3)—O(6) 1,389(9)

Cl(1)—O(1) 1,436(7) Cl(3)—O(8) 1,446(10)

Cl(1)—O(4) 1,442(7) Cl(3)—O(7) 1,446(8)

Cl(2)—O(13) 1,393(9) Cl(4)—O(32) 1,252(13)

Cl(2)—O(14) 1,397(9) Cl(4)—O(31) 1,298(13)

Cl(2)—O(11) 1,408(8) Cl(4)—O(34) 1,364(9)

Cl(2)—O(21) 1,423(8) Cl(4)—O(33) 1,440(11)

N(2)—Au(1)—N(1) 94,7(3) O(5)—Cl(3)—O(6) 116,1(8)

N(2)—Au(1)—N(3) 179,4(3) O(5)—Cl(3)—O(8) 110,7(9)

N(1)—Au(1)—N(3) 84,7(3) O(6)—Cl(3)—O(8) 103,4(7)

N(2)—Au(1)—N(4) 84,1(3) O(5)—Cl(3)—O(7) 108,9(6)

N(1)—Au(1)—N(4) 177,6(3) O(6)—Cl(3)—O(7) 110,1(6)

N(3)—Au(1)—N(4) 96,4(3) O(8)—Cl(3)—O(7) 107,1(7)

C(5)—N(1)—C(1) 122,3(8) O(32)—Cl(4)—O(31) 117,7(16)

C(5)—N(1)—Au(1) 124,2(6) O(32)—Cl(4)—O(34) 111,8(15)

C(1)—N(1)—Au(1) 112,7(6) O(31)—Cl(4)—O(34) 105,8(11)

C(7)—N(2)—C(3) 122,7(8) O(32)—Cl(4)—O(33) 105,0(9)

C(7)—N(2)—Au(1) 124,4(7) O(31)—Cl(4)—O(33) 106,8(11)

C(3)—N(2)—Au(1) 112,2(6) O(34)—Cl(4)—O(33) 109,4(11)

C(2)—N(3)—Au(1) 104,8(6) N(2A)—Au(1A)—N(1A) 94,7(3)

C(4)—N(4)—Au(1) 107,7(5) N(2A)—Au(1A)—N(3A) 178,3(3)

N(1)—C(1)—C(2) 107,4(8) N(1A)—Au(1A)—N(3A) 84,1(3)

C(1)—C(2)—N(3) 109,6(8) N(2A)—Au(1A)—N(4A) 84,7(3)

N(2)—C(3)—C(4) 108,2(7) N(1A)—Au(1A)—N(4A) 178,7(3)

N(4)—C(4)—C(3) 109,4(7) N(3A)—Au(1A)—N(4A) 96,6(3)

N(1)—C(5)—C(6) 122,3(9) C(5A)—N(1A)—C(1A) 122,2(8)

N(1)—C(5)—C(8) 117,1(9) C(5A)—N(1A)—Au(1A) 124,3(6)

C(6)—C(5)—C(8) 120,5(9) C(1A)—N(1A)—Au(1A) 112,0(6)

C(5)—C(6)—C(7) 129,3(8) C(7A)—N(2A)—C(3A) 123,3(7)

C(5)—C(6)—Br(1) 115,3(7) C(7A)—N(2A)—Au(1A) 124,3(6)

C(7)—C(6)—Br(1) 115,4(7) C(3A)—N(2A)—Au(1A) 110,9(5)

N(2)—C(7)—C(6) 122,9(8) C(2A)—N(3A)—Au(1A) 106,2(5)

N(2)—C(7)—C(9) 117,2(9) C(4A)—N(4A)—Au(1A) 106,5(6)

C(6)—C(7)—C(9) 119,9(9) N(1A)—C(1A)—C(2A) 108,2(8)

O(3)—Cl(1)—O(2) 109,9(5) C(1A)—C(2A)—N(3A) 106,3(8)

O(3)—Cl(1)—O(1) 109,6(5) C(4A)—C(3A)—N(2A) 108,9(7)

O(2)—Cl(1)—O(1) 110,1(5) C(3A)—C(4A)—N(4A) 108,6(8)

O(3)—Cl(1)—O(4) 109,6(5) N(1A)—C(5A)—C(6A) 122,2(8)

O(2)—Cl(1)—O(4) 108,7(4) N(1A)—C(5A)—C(8A) 117,5(8)

O(1)—Cl(1)—O(4) 109,0(4) C(6A)—C(5A)—C(8A) 120,3(8)

O(13)—Cl(2)—O(14) 110,4(7) C(7A)—C(6A)—C(5A) 129,6(8)

O(13)—Cl(2)—O(11) 111,9(6) C(7A)—C(6A)—Br(1A) 115,8(7)

O(14)—Cl(2)—O(11) 107,4(6) C(5A)—C(6A)—Br(1A) 114,6(7)

O(13)—Cl(2)—O(21) 110,4(6) N(2A)—C(7A)—C(6A) 123,2(8)

O(14)—Cl(2)—O(21) 107,2(7) N(2A)—C(7A)—C(9A) 116,1(8)

O(11)—Cl(2)—O(21) 109,4(5) C(6A)—C(7A)—C(9A) 120,6(8)
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( 104) (Å2 103)

VI

x/a y/b z/c U x/a y/b z/c U

Au(1) 0 2184(1) 2500 37(1) C(5) 1910(9) 2191(11) 929(8) 51(2)

N(1) –1078(7) 2214(9) 1106(6) 49(2) C(6) –1543(13) 2797(15) –740(9) 76(3)

N(2) 1751(6) 2162(9) 1932(6) 46(2) C(7) 3358(11) 2002(15) 685(10) 77(3)

C(1) –2528(9) 2422(14) 1214(8) 60(2) Br(1) 1309(2) 2740(2) –1228(1) 85(1)

C(2) –2846(8) 1693(13) 2233(8) 62(3) Cl(1) –5000 6821(5) 2500 69(1)

C(3) –561(10) 2453(10) 231(7) 50(2) O(1) –6149(11) 5824(16) 2469(9) 146(5)

C(4) 825(10) 2413(10) 151(7) 52(2) O(2) –5091(12) 7968(17) 1625(12) 174(6)

 5

 d, Å , . VI

d d

Au(1)—N(2) 1,978(7) C(3)—C(4) 1,403(14)

Au(1)—N(1) 1,985(7) C(3)—C(6) 1,519(13)

N(1)—C(3) 1,310(12) C(4)—C(5) 1,397(13)

N(1)—C(1) 1,482(11) C(4)—Br(1) 1,917(9)

N(2)—C(5) 1,325(12) C(5)—C(7) 1,525(13)

N(2)—C(2) 1,483(11) Cl(1)—O(1) 1,360(9)

C(1)—C(2) 1,492(14) Cl(1)—O(2) 1,406(11)

N(2)—Au(1)—N(2) 179,1(4) N(1)—C(3)—C(6) 116,9(9)

N(2)—Au(1)—N(1) 94,1(3) C(4)—C(3)—C(6) 119,3(9)

N(2)'—Au(1)—N(1) 85,9(3) C(5)—C(4)—C(3) 129,6(9)

N(1)—Au(1)—N(1) 178,7(4) C(5)—C(4)—Br(1) 115,0(7)

C(3)—N(1)—C(1) 124,1(8) C(3)—C(4)—Br(1) 115,4(7)

C(3)—N(1)—Au(1) 123,9(6) N(2)—C(5)—C(4) 122,2(8)

C(1)—N(1)—Au(1) 110,2(6) N(2)—C(5)—C(7) 115,5(9)

C(5)—N(2)—C(2) 123,4(7) C(4)—C(5)—C(7) 122,4(9)

C(5)—N(2)—Au(1) 125,4(6) O(1)—Cl(1)—O(1) 114,6(12)

C(2) —N(2)—Au(1) 109,9(6) O(1)—Cl(1)—O(2) 108,7(8)

N(1)—C(1)—C(2) 111,2(7) O(1)—Cl(1)—O(2) 109,2(7)

N(2) —C(2)—C(1) 110,0(7) O(2) —Cl(1)—O(2) 106,1(14)

N(1)—C(3)—C(4) 123,9(8)

(1)—(4) , ,

(III) .

 [Au ]2+  [Au ]+

:  28700 –1 (
4AuBrC :CAu  = 0 1)  26200 –1 (

4AuBrC :CAu  = 0 2)

( . 1). 

 27700 –1,  = 8800 /  (  [Au(C9H18N4Br)]2+)  25600 –1,

 = 9000 /  (  [Au(C14H20N4Br2)]
+).

 (  [Au ]2+

[Au ]+)  (  1700  1600 –1 ).



. . , . . , . . .302

. 1. :  —  [Au ](ClO4)2  HAuBr4; AuA = 

= 0,46 10–4 / ;
4AuBrC  = 0 (1), 1,2 10–5 (2), 2,3 10–5 (3), 3,5 10–5 (4), 4,7 10–5 (5) / , HBr =

= 0,0035 / ; l = 2 c ;  — -  (H2O— )  [AuB]ClO4  HAuBr4; AuB =

= 1,04 10–4 / ;
4AuBrC = 0 (1), 0,51 10–4 (2), 1,04 10–4 (3), 1,55 10–4 (4), 2,09 10–4 (5) / ;

                                                  HBr:
4AuBrC = 75;  = 74—90 .%; l = 1 c

-

 ([Au(C14H20N4Cl2)]
+)  [Au(C9H18N4Cl)]2+

(III) [ 7, 8 ].

- .

.

III , , , ;

VI , , ,

.  (HClO4, H2SO4)

;  [Au(C9H18N4Br)]2+

 AuCl 4 .

III VI .

 [Au(C9H18N4Br)]2+ (III), [Au(C14H20N4Br2)]
+ (VI)

-  ClO 4 . III

. C III VI

. 2, , .

 [Au(C9H18N4Br)]2+  [Au(C14H20N4Br2)]
+

- . III  Au—N 

 1,977(7)  1,978(7) Å;

. 2. :  — 

[Au(C9H18N4Br)]2+
III,  —  [Au(C14H20N4Br2)]

+
VI. -

                                                                        — 
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 Au—N(H2)  2,026(7)  2,050(7) Å,

 Au—N (2,04 Å) [ 10 ]. VI

 Au—N  1,978(7)  1,985(7) Å.  N—Au(1)—N 

84,1(3)  96,5(3) III  85,9(3)  94,1(3) VI.

 AuN4

 N  0,016 Å III, VI;  Au 

 (0,021  0,001 Å III, 0,003 Å VI).  AuN4

,  2,688—3,053 Å III  2,701—2,900 Å VI.

III -

,

 0,056  0,047 Å. (8), C(9), Br(1)  –0,197,

0,266  –0,208 Å, (8 ), (9 )  Br(1a) —  –0,203, 0,261, –0,178 Å .

 N—C  C—C  Au(1)N(1)C(5)C(6)C(7)N(2) 

Au(1 )N(1 )C(5 )C(6 )C(7 )N(2 ) ,

 ( . . 2  3). 

: (2), (4) (2 ), (4 )

 Au(1)N(1)N(3)C(1), Au(1)N(2)N(4)C(3)  Au(1a)N(1a)N(3a)C(1a),

Au(1a)N(2a)N(4a)C(3a)  0,621, –0,540  0,642, –0,574 Å .

- VI ,

 0,0401 Å,

(6), C(7), Br(1) .

(1)

 Au(1)N(1)N(2 )C(2)  0,397 Å.

- , l—O

 1,258(13)  1,449(10) Å III  1,361(9)  1,404(11) Å VI.

. 3 III  (100). 

y  0,25 y  0,75, . . ,

(010). -

,  (N(4)—H…O(7) = 2,903, N(4)—H…O(12) = 2,924 Å)

. ,  2,990 Å
( (2) (8)), 3,039 Å ( (1) (8)). III

 ClO 4  3,214, 3,356  3,197,

3,269 Å  Au(1)  Au(1 ).

 (2,06 Å), , - -

 Au  O [ 10 ] (3,64 Å).

. 3.  III. 

                                                               (  100)



. . , . . , . . .304

 6

 d, Å , . I—VI

d

I II III

O O Au(1) Au(1A)

Au(1)—N(2) 1,971(10) 1,968(5) 1,977(7) 1,977(7)

Au(1)—N(1) 1,979(9) 1,980(6) 1,977(7) 1,979(7)

Au(1)—N(3) 2,015(12) 2,043(6) 2,026(7) 2,041(8)

Au(1)—N(4) 2,055(9) 2,047(5) 2,036(7) 2,050(7)

N(1)—C(5) 1,309(14) 1,304(9) 1,323(12) 1,342(11)

N(2)—C(7) 1,346(14) 1,332(9) 1,308(11) 1,321(11)

C(5)—C(6) 1,382(18) 1,42(1) 1,405(14) 1,413(13)

C(6)—C(7) 1,406(17) 1,381(9) 1,424(14) 1,394(13)

C(6)—Cl(1) 1,747(7)

C(6)—Br(1) 1,923(9) 1,921(8)

N(2)—Au(1)—N(1) 95,7(4) 94,8(2) 94,7(3) 94,7(3)

N(1)—Au(1)—N(3) 83,7(4) 84,1(2) 84,7(3) 84,1(3)

N(2)—Au(1)—N(4) 82,7(4) 84,0(3) 84,1(3) 84,7(3)

N(3)—Au(1)—N(4) 97,8(5) 97,1(3) 96,4(3) 96,6(3)

C(5)—N(1)—Au(1) 123,7(8) 124,1(4) 124,2(6) 124,3(6)

C(7)—N(2)—Au(1) 122,7(8) 124,3(5) 124,4(7) 124,3(6)

N(1)—C(5)—C(6) 123,9(12) 123,5(6) 122,3(9) 122,2(8)

C(7)—C(6)—C(5) 129,9(12) 129,2(6) 129,3(8) 129,6(8)

N(2)—C(7)—C(6) 123,1(11) 123,4(6) 122,9(8) 123,2(8)

d

IV V VI

Au(1)—N(2) 1,988(5) 1,983(11) 1,978(7)

Au(1)—N(1) 1,975(5) 1,975(11) 1,985(7)

N(1)—C(3) 1,321(9) 1,34(2) 1,310(12)

N(2)—C(5) 1,303(9) 1,33(2) 1,325(12)

C(3)—C(4) 1,391(10) 1,41(2) 1,403(14)

C(4)—C(5) 1,408(10) 1,37(2) 1,397(13)

C(4)—Cl(1) 1,77(1)

C(4)—Br(1) 1,917(9)

N(2)—Au(1)—N(1) 95,7(2) 94,8(5) 94,1(3)

C(3)—N(1)—Au(1) 123,4(5) 124(1) 123,9(6)

C(5)—C(4)—C(3) 129,4(7) 131(1) 129,6(9)

N(2)—C(5)—C(4) 124,4(7) 122(1) 122,2(8)

C(5)—N(2)—Au(1) 122,9(5) 124(1) 125,4(6)

N(1)—C(3)—C(4) 123,7(7) 122(1) 123,9(8)

VI z . 4. 

,  (100)  = 0.  = 0,5

 Cl(1) ,

 Br…O(1) = 3,383(12) Å.
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. 4.

                   VI  (001)

 (I—III)

 (IV—VI)

(III),

, , , ,

1) -

 Au(III) — 

AuN4; 2)  Au—N,

C—N, C—C 

(6)

 Cl, Br ( . 6). ,

-

.

III ,

 (3264—3124 –1)  (1596 –1)

NH2- .  (III)

 (VI)  3000—2800 –1.

III VI

1535 –1. (Au—N)  570—400 –1 [ 11 ].

-

 (Cl, Br) , :

( ), / IV (3085 –1), II, III, V,

VI ( . 7). , ,

 7

( –1) I—VI

I II III IV V VI

3254

3225

3120

3255

3219

3229

3264

3226

3123

(NH2)

3085 3085 (CH)

2970

2925

2850

2978

2932

2855

2975

2935

2870

2970

2930

2870

2960

2920

2850

2970

2930

2855

(CH3), (CH2)

1592 1593 1595  (NH2)

1558

1526

1545 1535 1540

1520

1540 1535
(C…C)+ (C…N)

1100 1100 1100 1100 1100 1100 3(ClO4)

839

793

773

759

777

856

778

790

770

830 824

(CHn, NH2)

622 624 627 620 620 623 4(ClO4)



. . , . . , . . .306

(III)  860—770 –1,

( ), ,

(1560—1526 –1),

 ( . . 7).
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