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o e R R 5, 6- @ Wk IR [ 3,4-b ] it i
(3.06 g, 16 mmol) i NI (10 mL) %, %y 10 min
TR UR SR IR N FE RN 2 ho 4k R, R
H e (3x30 mL) 1, & I A HLAH IT 40 A £R K vk
WL A TOK IR T 1 5 25 BRI R, 15 7 -8 AR IR
JE[3,4-b] UM [ 1,2-d] 0k 3.05 g, K 93.4% ,
m.p.: 97 C,

""C NMR (DMSO-d,, 125 MHz), §: 154. 14,
152.46, 143.21, 141.08; IR (KBr, v/cm™ ). 2188
(N,), 1642, 1516 (C = N), 1493, 1411, 1305,
1214, 994 (WKPHIR), 967, 864, 621; Anal. Calcd
for C,N,,O: C 23.54, N 68.62; Found C 23.58, N
68.42,
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AFWER C—N Mgty C = N Wtk K 2 m,; — Table 1  Crystal structure refinement parameters of AmFTP
HMAN2)—C(1)—C(2)—N(3) N(7)—C(3)— empirical formula C,H,NzO
C(4%—N(4)%HN(S%—N(3}—C(2%—N(1%%%U formula weight 178.14
. o ot o T/K 296(2)
M 179.52(19)°.179.4(2)°H-0.5(4)°, v B kg Jnm b 071073
BRI B DU e B 3 b A — A TH N eI T A5 crystal system orthorhombic
KPS KR 0150 £ 0 4 B e R space group P22,
h A ¥ ) unit cell dimensions/nm a=0.7117(18)
AmFTP ?ﬁa%%ﬂtﬁﬂuﬁ3o M 2 W LA b - 0.8085(2)

AmMFTP 735 [E] HES AL ) 2 AR 54, A3 3 R, ¢ =1.1871(8)
AMFTP 4 FaIfEE PRl Flal 8. (1) &% LS V/nm? 0.6833(3)
SRR 535 U e PR b R 2 ) R, BN (8 ) — z 4
H(8A)-N(7) Hi K J5 2.1669 (17) A; (2) &Kk Dele-em” 1732

. . ad . /mm~" 0.138
INCE S PRI S N 0 AU T TR Y s
N(8)—H(8B)---N(4), KN 2.2009 (16) A, goodness-of-fit on F? 1.051
TR AL AR 50 IR0 T RIS I s, final R indices (1520(1) K, =0.0376, wk, =0.0988

R indices (all data) R, =0.0394, wR, =0.1088
> Bl e 4k i
ﬁﬁﬁ{ﬁ DEI'{ZIK/I'I $@Eﬁu%7\50 largest diff. peak and hole/e - nm™ 183 and -155
F2 AmFTP 1y EZHK A A
Table 2 Selected bond lengths and bond angles of AmFTP
bond length/A bond angle/ (°) bond length/A bond angle/ (°)
N(1)—C(2) 1.293(3) C(2)—N(1)—O(1) 102.74(17) || N(1)—O(1) 1.378(3) C(1)—N(2)—O(1) 104.66(19)
N(2)—C(1) 1.304(3) C(3)—N(3)—N(5) 108.85(17) || N(2)—O(1) 1.394(3) C(3)—N(3)—C(2) 119.43(17)
N(3)—C(3) 1.342(3) N(5)—N(3)—C(2) 131.71(17) || N(3)—N(5) 1.347(2)  C(4)—N(4)—C(1) 115.72(17)
N(3)—C(2) 1.387(3) N(6)—N(5)—N(3) 105.40(15) || N(4)—C(4) 1.307(3) N(5)—N(6)—N(7) 111.71(17)
N(4)—C(1) 1.371(3) C(3)—N(7)—N(6) 105.46(17) || N(5)—N(6) 1.288(3) C(4)—N(8)—H(8A) 120
N(6)—N(7) 1.362(2) C(4)—N(8)—H(8B) 120 N(7)—C(3) 1.305(3) H(8A)—N(8)—H(8B) 120
N(8)—C(4) 1.318(2) N(1)—O(1)—N(2) 112.20(15) || N(8)—H(8A) 0.86 N(2)—C(1)—N(4) 125.9(2)
N(8)—H(8B) 0.86 N(2)—C(1)—C(2) 107.83(19) || C(1)—C(2) 1.405(3) N(4)—C(1)—C(2) 126.26(19)
C(3)—C(4) 1.476(3) N(1)—C(2)—N(3) 130.8(2) N(1)—C(2)—C(1) 112.6(2) N(2)—C(1)—C(2)—N(3) 179.52(19)
N(3)—C(2)—C(1) 116.59(17)  N(4)—C(1)—C(2)—N(1) 179.5(2) N(7)—C(3)—N(3) 108.58(18) N(7)—C(3)—C(4)—N(4) 179.4(2)
N(7)—C(3)—C(4) 131.04(19)  N(3)—C(3)—C(4)—N(8) 177.13(19) || N(3)—C(3)—C(4) 120.34(18) C(2)—N(3)—C(3)—N(7) 178.49(16)
N(4)—C(4)—N(8) 121.63(19)  N(5)—N(3)—C(3)—C(4) -178.42(17)|| N(4)—C(4)—C(3) 121.58(18) O(1)—N(2)—C(1)—N(4) -179.7(2)
N(8)—C(4)—C(3) 116.8(2) N(5)—N(3)—C(2)—N(1) -0.5(4)
®3 AmFTP (A S W, PR R s T, =149.9 CIF A S
Table 3 H-bonding parameters of AmFTP W R B A — AN PR A i SR Tp3 =174.4 °CH} 1Y H
length length length angle 2 s — A Sl B 1
bond ongh | lengh | lorgh | angl WA R T 55 A S
, N o 8

N(8)—H(8A)---N(7) 0.8600 2.1669(17) 3.0221(24)  173.016 4 0 AZFTP 7E% Ik T 19 TG/DTG £k, Al 4
N()—H(EB)-N@) 0.0 2.209(16) 3.0079(23) 156,262 T LA 63 R F A A 4 P W B E 3L
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Synthesis, Crystal Structure and Thermal Properties of Two Furazano[ 3 ,4-b]tetrazolo[1,2-d]pyrazines

LIU Ning, WANG Bo-zhou, LI Hui, LI Ya-nan, HUO Huan, ZHAI Lian-jie, LAl Wei-peng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. 7-Azidofurazano[3,4-b] tetrazolo[ 1,2-d] pyrazine ( AzFTP) and 7-aminofurazano[ 3, 4-b]tetrazolo[ 1,2-d] pyrazine
(AmFTP) were synthesized using 5,6-dichlorofurazano[ 3 ,4-b]pyrazine as starting material, via azidation and amination reaction.
The single crystal of AmFTP was firstly cultivated and tested by single-crystal X-ray diffraction. The crystal belongs to orthorhombic
system, space group P2,2,2, with crystal parameters a =0. 7117 (18) nm, b=0.8088 (2) nm, c=1.1871(8) nm,
V=0.6833(3) nm’,Z=4,D,=1.732 g - cm™ ,;=0.138 mm™' ,F (000) =360, R, =0.0376, wR, =0.0988. Thermal properties
of target compounds were studied using differential scanning calorimetry (DSC) and thermogravimetric( TG). Results show that
AmMFTP has better thermal stability than AzFTP.

Key words: organic chemistry; furazano[3,4-b]tetrazolo[1,2-d]pyrazine; synthesis; crystal structure; thermal property
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