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[ ABSTRACT]
tor of 4-dimethylaminopyridine (DMAP) and dehydrant of N, N- dicyclohexylcarbodiimide (DCC) has been carried out by
esterification of 2,3- bis(hydroxymethyl) 2,3 dinitro -1 ,4-butanediol (BHDB) and benzoic acid. Structure of product was
characterized by 'H NMR, ”C NMR and IR. The results of X-ray single-crystal diffraction show that BHDBTB belongs to

Synthesis of 2 ,3-bis( hydroxymethyl) -2 ,3-dinitro-1 ,4-butanediol tetrabenzoate (BHDBTB) with activa-

triclinic system; the space group is P-1, Mr = 656. 58. The crystal cell data of product were: ¢ =8. 851 nm,b =9. 373
nm,e=10.211 nm,a =82.61°,8=83.31°,y =67.74°,V =775.3 nm*,Z =2, Dc = 1. 406 g/cm®,R, =0. 083 6,R,, =

0.086 1.
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BHDBTB %4 /4 183.3 ~183.7°C , "H NMR (500
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Fig. 1  Synthetic procedure of BHDBTB
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Tab.1 Crystal data and experimental parameters of BHDBTB
o Gy HyN, 0y, T 656.58
/K 293(2) PekK/nm 0.071 073
L Triclinic 25 [B) B P-1
a/nm 8.851 0(18) o/ (°) 82.61(3)
b/nm 9.373 0(19) B/ (°) 83.31(3)
¢/nm 10.211(2) v/ (°) 67.74(3)
V/nm? 775.3(9) Z 2
FER KN (mm x mm x mm) 0.10 x 0.10 x 0.10 D/(g+em™ 1.406
FLE N LT ECH F(000) 342 U ES e 0.108
0 FANCEEE/ (°) 2.02 ~25.37 S 0<h<10, —10<k<II,
) . ] s TREE el
Ak Ty Full-matrix lease-squares on F 12si=<12
B 26 9 1 ( 2wl B ) R, =0.2203,R,, =0.114 4 w2 K1 R, =0.083 6,R,, =0.086 1
A2 PeikshagsEk
Tab.2 Selected bond lengths
nm
et (S o= R (=i B
N—O1 1.220(5) C4—C9 1.377(5) C12—C17 1.400(5)
N—O0O2 1.254(5) C4—C5 1.414(5) C12—C13 1.418(5)
N—Cl 1.554(5) 05—Cl1 1.348(4) C13—Cl4 1.352(6)
C1—C10 1.511(5) 05—C10 1.428(4) Cl14—Cl15 1.370(5)
C1—C2 1.545(5) C5—C6 1.395(5) C15—C16 1.404(6)
Cl1—CIA 1.551(6) 06—C11 1.198(4) C16—C17 1.345(6)
C2—03 1.443(4) C6—C7 1.331(6) C16—HI6A 0.9300
03—C3 1.367(5) C7—C8 1.391(5) C17—HI7A 0.9300
3—04 1.167(5) C8—C9 1.373(5) (8—HSA 0.930 0
C3—C4 1.490(5) Cl1—C12 1.481(5) C9—H9A 0.9300
&3 Bk deist A
Tab.3 Selected bond angles
)
v B A v A i A
01—N—02 125.3(5) C3—03—C2 114.4(3) 06—C11—C12 126.1(4)
01—N—C1 117.9(5) 04—C3—03 125.2(4) C17—C12—C13 117.9(4)
02—N—Cl 116.8(5) 04—C3—C4 126.0(4) C17—C12—C11 121.6(4)
C10—C1—C2 109.9(3) 03—C3—C4 108.8(4) C13—C12—Cl1 120.5(4)
C10—C1—C1A 116.3(4) C9—C4—C5 118.4(4) C14—C13—CI12 118.1(4)
C2—C1—CI1A 113.0(4) C9—C4—C3 125.0(4) C14—C13—HI3A 120.9
C10—C1—N 105.2(4) C5—C4—C3 116.5(4) C13—C14—Cl15 123.7(5)
C2—C1—N 106.4(3) C6—C5—C4 119.5(4) C14—C15—C16 118.6(5)
Cl1—C1—N 105.0(4) C6—C5—HSA 120.2 C14—C15—HIS5A 120.7
03—C2—Cl1 105.1(3) C7—C6—C5 119.7(4) Cl16—C15—HI15A 120.7
03—C2—H2A 110.7 C6—C7—C8 122.4(5) C17—C16—C15 118.8(5)
Cl—C2—H2A 110.7 C9—C8—C7 118.2(5) C17—C16—HI16A 120.6
03—C2—H2B 110.7 C8—C9—C4 121.6(4) C15—C16—HI16A 120.6
Cl—C2—H2B 110.7 05—C10—C1 108.7(3) Cl16—C17—C12 122.8(4)
H2A—C2—H2B 108.8 06—C11—05 122.5(4) C12—C17—HI17A 118.6
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Tab.4 Selected dihedral angles
(*)
[l A =i HEfA =i HAA
01—N—C1—C10 -114.0(4) 04—C3—C4—C9 168.2(5) C11—05—C10—C1 -136.3(3)
02—N—C1—C10 34.9(5) 03—C3—C4—C9 -12.0(6) C2—C1—C10—05 53.4(4)
01—N—C1—C2 ~27.4(5) 04—(3—C4—C5 ~9.2(6) C1—C1—C10—05 ~76.6(5)
02—N—C1—C2 151.6(4) 03—C3—C4—C5 170.7(3) N—C1—C10—05 167.7(3)
0Ol—N—C1—Cl1 92.7(5) C9—C4—C5—C6 2.2(6) C10—05—C11—06 3.3(6)
02—N—C1—C1 -88.4(5) C3—C4—C5—C6 179.8(4) C10—05—C11—C12 -176.8(3)
C10—C1—C2—03 51.5(4) C4—C5—C6—C7 -2.3(7) 06—C11—C12—C17 10.9(6)
C1—C1—C2—03 -176.8(4) C5—C6—C7—C8 3.9(8) 05—C11—C12—C17 -168.9(3)
N—C1—C2—03 -62.0(4) C6—C7—C8—C9 -5.2(7) 06—C11—C12—C13 -168.4(4)
Cl—C2—03—C3 149.5(3) C7—C8—C9—C4 5.1(7) 05—C11—C12—C13 11.8(5)
2—03—(3—04 0.8(7) C5—C4—C9—C8 -3.7(7) Cl7—C12—C13—Cl4  -0.4(6)
C2—03—C3—C4 -179.0(3) C3—(C4—C9—C8 178.9(4) Cl11—C12—C13—C14 178.9(4)
CI3—Cl4—C15—C16  0.9(8) Cl4—C15—C16—C17  -2.8(8) C15—C16—C17—C12 3.3(8)
C13—C12—C17—C16  -1.7(7) | C11—C12—C17—C16  179.0(4)

2 BHDBTB 19534444
Fig.2 Molecular structure of BHDBTB
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Fig.3  Packing of BHDBTB molecule in crystal lattice
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