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 (C2H5)3NH

[(C6H6O7)2B] H2O (I) -

 (a = 9,7821(2), b = 23,2196(4), c = 10,0705(2) Å;

 = 90,97(1) ; Z = 4, . . P21/n, 5091 Rint = 0,0219; R1 = 0,0733). -

 I — , -

 — -

,  O—H…O, N—H…O. 

: , , -

.

 ( ) -

 [ 1, 2 ] 

-

 [ 3 ]. -

, , , -

. ,

, , -

, .

-

.  — -

 (C2H5)3NH[(C6H6O7)2B]

H2O I -

 (CH3)2NH2[(C6H6O7)2B] II [ 4 ]  (C2H5)2NH2[(C6H6O7)2B] III [ 5 ]. 

.  I 

 1:2:1 [ 6 ]. -

-

.

. -

 Bruker-Nonius KappaCCD -

.

-

                                                                

* E-mail: irena@nki.lv 



. . , . .122

 1  

I

-   C18H30BO15N

 511,24 

. . P21/n

: a, b, c, Å 9,7821(2),  23,2196(4),  10,0705(2) 

, . 90,97(1) 

V, Å3 2287,05(8) 

Z 4 

, /c 3 1,485 

/2

T, K 293(2) 

, , Å MoK ; 0,71069 

, –1 0,129 

, 0,19 0,22 0,36 

  9410 

2 min, max, . 3,50—55,98 

 5091 [Rint = 0,0219] 

 316 

R-  [I > 2 (I )]  R1 = 0,0733,  wR2 = 0,2174 

R-  ( ) R1 = 0,0924,  wR2 = 0,2478 

GOOF 1,111 

 (  / ), e/Å3 –0,663 / 1,834 

,

 [ 7, 8 ]. 

,

R- .

. 1, -

 — . 2. -

. 3. 

CIF- , ,

 CCDC  663150, 

- : www.ccdc.cam.ac.uk/data_request/cif.  

 I  [(C6H6O7)2B] -

,  [(C2H5)3NH]+ -

.  I . 1. 

 BO4 -

 B 

- . 2,  B  

 O(1)—O(3), O(2)—O(4). 

 B—O  BO4.  B—O( .)

( . 1,452  0,014 Å)  B—O( ., .) ( . 1,506  0,001 Å). 

 C(sp3)—O ( . 1,419  0,004 Å)  C(sp2)—O ( . 1,302  0,005 Å).
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 2  

(d, Å), ( , .) ( , .) I

( — )

d

— (1)  1,438(3)  O(1) O(2)  105,1(2) O(2) O(4)  109,9(2)  

—O(2)  1,505(3)  O(1) O(3)  116,4(2) O(3) O(4)  103,5(2)  

—O(3)  1,465(3)  O(1) O(4)  111,2(2) O(2) (6)O(5)  125,0(2)  

—O(4)  1,507(3)  O(2) O(3)  110,8(2) O(2) (6) (3)  110,5(2)  

O(1)— (3)  1,415(3)  (3) (1)   110,5(2) (5) (6) (3)  124,5(2)  

O(2)— (6)  1,307(3)  (6)O(2)   109,4(2) O(11) (7) (12)  118,9(2)  

O(3)— (9)  1,422(3)  (9)O(3)   110,9(2) O(11) (7) (8)  118,4(2)  

O(4)— (12)  1,297(3)  (12)O(4)   110,9(2) (12) (7) (8)  122,6(2)  

O(5)— (6)  1,225(3)  O(7) (1) (8)  123,8(2) (7) (8) (9)  112,5(2)  

O(6)— (12)  1,225(3)  O(7) (1) (2)  113,3(2) O(3) (9) (8)  110,1(2)  

O(7)— (1)  1,312(3)  O(8) (1) (2)  122,9(2) O(3) (9) (10)  112,5(2)  

O(8)— (1)  1,210(3)  (1) (2) (3)  112,5(2) O(3) (9) (12)  103,8(2)  

O(9)— (5)  1,334(3)  (1) (3) (2)  111,0(2) (8) (9) (10)  106,8(2)  

O(10)— (5)  1,202(3)  (1) (3) (4)  112,4(2) (8) (9) (12)  112,8(2)  

O(11)— (7)  1,326(3)  O(1) (3) (6)  104,0(2) (10) (9) (12)  111,0(2)  

O(12)— (7)  1,212(3)  (2) (3) (4)  106,1(2) (9) (10) (11)  116,1(2)  

(13)— (11)  1,331(2)  (2) (3) (6)  117,0(2) (13) (11) (14) 122,6(3) 

O(14)— (11)  1,188(3)  (4) (3) (6)  111,5(2) (13) (11) (10)  111,2(2)  

(1)— (2)  1,500(3)  (3) (4) (5)  115,6(2) O(14) (11) (10)  126,1(2)  

(2)— (3)  1,542(3)  O(9) (5)O(10) 123,5(2) O(4) (12)O(6)  125,4(2)  

(3)— (4)  1,529(3)  O(9) (5) (4)  110,4(2) O(4) (12) (9)  110,8(2)  

(3)— (6)  1,526(3)  O(10) (5) (4)  126,1(2) O(6) (12) (9)  123,8(2)  

(4)— (5)  1,505(3)  C(1 )NC(3 ) 118,9(4) N (1 ) (2 ) 111,7(5) 

(7)— (8)  1,512(3)  (1 )NC(5 ) 105,3(4) N (3 ) (4 ) 112,2(4) 

(8)— (8) 1,540(3) C(3 )NC(5 ) 116,0(4) N (5 ) (6 ) 113,5(3) 

(9)— (10) 1,541(3)     

(9)— (12) 1,528(3)     

(10)— (11) 1,506(3) 

N—C(1 ) 1,674(8) O(7) (1) (2) (3) 116,8(2) O(11) (7) (8) (9) 127,0(2) 

N—C(3 ) 1,472(8) O(8) (1) (2) (3) –64,4(3) O(12) (7) (8) (9) –53,0(3) 

N— (5 ) 1,489(5) O(9) (5) (4) (3) –174,2(2) O(13) (11) (10) (9) –179,4(2) 

(1 )— (2 ) 1,408(9) O(10) (5) (4) (3) 5,70(3) O(14) (11) (10) (9) 0,25(3) 

(3 )— (4 ) 1,483(10)     

(5 )— (6 ) 1,510(5)     

BO4  B—O (3), ,

1,465(3) Å,  B—O(1)  1,438(3) Å.  B—O 

(2) (4), - , .

 B—O( .)  B—O( ., .)  14 

 [ 3 ]  1,449(8)  1,503(8) Å. -

 B—O 1,479  0,041 Å

B(sp3)—O 1,468 Å  [ 9 ]  1,43—1,55 Å -

 [ 10 ]. BO,  ( .

104,3  0,2 ),  ( . 114,6  4,7 ).
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 3  

I

, Å
 A—H…B 

A…B A—H H…B 
 AHB, .  B 

1 O(11)— (11 )…O(3)  2,757(2) 0,93(2) 1,89(3) 153(2) – , – , –z+1

2 O(9)— (9 )…O(6)  2,634(2) 0,93(2) 1,74(3) 162(2) –1+ , , z

3 O(13)— (13 )…O(5)  2,754(2) 0,93(2) 1,83(3) 173(2) 1/2+ , 1/2– , 1/2+z

4 N—H(N)…O(8)  2,754(3) 0,91(3) 1,86(4) 166(3) x, y, z

5 O(7)—H(7)…Ow  2,570(3) 0,95(2) 1,63(3) 178(2) x, y, z

6 Ow— w( )… (12)  2,864(3) 0,94(2) 1,95(2) 161(2) –x+1, – , – z

7 Ow— w( )…O(8)  2,870(3) 0,92(3) 2,02(4) 152(3) +1, , z

- .

-

.

—O  ( —O( )) =  1,326  0,014, 1,302  0,005, 1,203  0,015, 1,225  0,000 Å

.  C(sp3)—O( .) 1,419  0,004 Å.  C(sp3)—C(sp2) -

 ( . 1,506  0,006 Å) ,

 ( . 1,527  0,001 Å),  C(sp3)—C(sp3) ( . 1,538  0,009 Å).  I -

 0,029 Å
[ 11 ]. —O, — , -

 [ 3 ]  2{[(7-OH)C9H6NH][(C6H6O7)2B]} H2O [ 12 ], [(8-OH)C9H6NH]

[(C6H6O7)2B] 2H2O [ 13 ]  [(8-NH2)C9H6NH][(C6H6O7)2B] 4H2O [ 14 ].  0,018 Å
 [ 9 ]. 

=  (  0,024 Å) —O  (  0,022 Å) -

-  — 

- .

=  (  0,003 Å) —O( ) (  0,010 Å) .  B 

. (5)  0,171(2) Å (1)—B—O(2)—

(6)— (3), (6)  (0,007(2) Å) (3)—B—O(4)— (12)— (9). 

 (  0,044(2)  0,018(3) Å ),

 87,9(1) .

 I -

.

 I  [ 15 ]  7 

O—H…O,  N—H…O ( . . 3), ,

.

. ac -

 H- 1

 ( . 2, ). -

 H- 2 , ,

H- 5—7 . -

 0  1/2 -

 b ( . . 2, )

2 . -

 H- 3.

. 1. -

          (C2H5)3NH[(C6H6O7)2B] H2O
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. 2.

(C2H5)3NH[(C6H6O7)2B] H2O:  — 

-

(010) (–1/4 < b < 1/4);  — -

 I 

                                    (001).  
 ( -

. 3), 

-

        

-

2  1/4  3/4 b -

-

.

,  H- 4

.

- -

.

 II [ 4 ], III [ 5 ] 

 I .  II, 

-

 [ 3 ], -

, -

.  III -

.  H- -

.

.  I, 

. -

,

, .
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