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2.2 XENRE

AT A TE LT P A

Jiik A K NaH FIEEin A ZE 15 mL PO & kg
20 °CF B B 2 h, 15 B AR DU A R O . K
HDNMNT 4t fin A 2= | 3R B 40 7% Wb, 20 °C 2 i
4 ho aku, FH DOk IR I PR R T A D8 RNE 78 & [ A
Brit o W T A AR oK, RS 1 pH Ry 1,
FH Tk A L, A7 LA 28 T 45 Lk 08 | e 78 45 31 40 B 1Y
28 i R -5 -t G 3 U ek

Jri: By ¥ HDNMNT (2.5 mmol) %t F 15 mL
B 7E 20 CR i I BE AR -BE W (5.0 mmol) i
WL 4 ho SR iR 2t g e 7R A 3 21 Ta -
5-Jot A8 U s g R o OKE BT AR 20 A T BR-5 -0t AR AR
DU R K, R ER FR IR T pH S 1, I kAR
B, A HUAHZE T ok 8 e 22 45 BAE Y 1Y 21 — A P
HE -5 -Je S AR Y

2% ZhH H E-5-H A L pU i ( DNMMOT) : J5ik
A B 91.6%

"H NMR ( DMSO-d,, 500 MHz) §: 4. 085 (s,
3H), 13.240 (s, 1TH);” C NMR ( DMSO-d,,
125 MHz)$§: 171.975(C,), 131.370 (CH (NO,),),
58.501 (CH,); IR (KBr,»/cm™): 3010, 2953,
1578, 1456, 1415, 1394, 1359, 1319, 1233,
1194, 1178, 1103, 1014, 967, 930, 898, 873,
811, 749, 717, 656, 630, 575, 515; Anal. Calcd.
(% )for C;H,N,O.: C17.65, H1.98, N, 41.18,
Found (% ): C 17.59, H 1.96, N 41.13; TOFMS
(ESI): m/z(M-H)203.16,

2-fE A BE-5-2 R U (DNMEOT) : J5 ik
A B 92.1%

"H NMR (DMSO-d,, 500 MHz)§: 1.484 (t,
3H), 3.902 (s, 1H), 4.572 (g, 2H); "C NMR
(DMSO-d, , 125 MHz)§: 173.325 (C,), 129.655
(CH (NO,),), 69.622 (CH,), 14.491 (CH,); IR
(KBr,v/cm™ ) : 2993, 2967, 1595, 1571, 1475,
1466, 1401, 1358, 1319, 1261, 1224, 1151,
1099, 1027, 971,937, 908, 886, 810, 748, 656,
632, 575; Anal. Calcd. (%) for C, H, N, O,
C22.03,H2.77,N38.53, Found (% ): C21.99,
H2.74, N 38.48; TOFMS(ESI): m/z(M-H)217.18,

2-fE T AHH EE-5-F N AL U (DNMPOT) 7
HAFEIN. 7%,

"H NMR ( DMSO-d,, 500 MHz)§: 1.468 (d,
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6H), 4.080 (s, TH), 5.127 (7, 1TH); "C NMR
(DMSO-d,, 125 MHz)§: 172.547 (C,), 129.367
(CH (NO,),), 77.883 (CH), 21.616 (CH,); IR
(KBr,»/cm™): 2989, 2942, 2853, 1612, 1595,
1562, 1468, 1424, 1391, 1380, 1344, 1319,
1222, 1182, 1146, 1106, 1086, 976, 924, 898,
877, 850, 808, 748, 655, 633, 575; Anal. Calcd.
(% )for CCH,N,O.: C 25.87, H 3.47, N 36.20,
Found (% ): C 25.84, H 3.45, N 36.15; TOFMS
(ESl): m/z(M-H)231.16,

2-(2-fF A F DU mE-5 -4 5L ) Ol (SDEH) :
BAHE31.7%,

"H NMR (DMSO-d,, 500 MHz)§: 3.752 (t,
2H), 4.382 (t, 2H), 5.256 (s, 1H), 5.256 (s,
TH); "C NMR (DMSO-d,, 125 MHz)§s: 171.348
(C,), 133.035 (CH (NO,),), 73.112 (CH,),
59.044 (CH,); IR (KBr,»/cm™): 3326, 2937,
1594, 1571, 1455, 1385, 1364, 1327, 1231, 1076,
1030, 969, 941, 885, 809, 748, 651, 646, 580,
488; Anal. Calcd. (%) for C,H,N,O,: C 20.52,
H2.58, N 35.90, Found (% ): C20.47, H2.56,
N 35.87; TOFMS(ESI): m/z(M-H)233.27,

T,2-X00 (2% — mf WAL 1O mk-5-4 ) & %
(DEH): i A K% 57.4% ,

"H NMR (DMSO-d,, 500 MHz)§: 4.821 (s,
4H), 4. 765 (s, 2H); "C NMR ( DMSO-d,,
125 MHz)§: 171.013 (C.), 131.409 (CH (NO,),),
69.282 (CH,); IR (KBr,»/cm™): 3129, 2979,
2926, 1590, 1562, 1450, 1404, 1357, 1319, 1262,
1222, 1066, 1036, 884, 809, 750, 635, 579, 512;
Anal. Calcd. (% )for C,H(N,,O,,: C17.74, H 1.49,
N 41.38, Found (% ): C17.70, H1.42, N 41.32;
TOFMS(ESI): m/z(M-H)405.31,
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Table 1 Properties of 2-dinitromethyl-5-alkoxytetrazole compounds

compd. N /% OB? /% p/g-cm™ AHY g 205 ) /K] - mol ™! D> /m - s p® /GPa
DNMMOT 41.17 -23.52 1.75 103.79 8311 30.68
DNMEOT 38.53 —44.01 1.67 44.59 7728 25.74
DNMPOT 36.20 -62.03 1.60 -1.03 7269 22.23
SDEH 35.89 -34.17 1.71 80.33 8171 29.24
DEH 41.38 -19.70 1.82 414.18 8676 34.39
RDX!! 37.80 -21.60 1.82 92.6 8748 34.80
HMX ] 37.80 -21.60 1.91 104.8 9059 39.20
Note: 1) nitrogen content; 2)oxygen balance; 3)density; 4)enthalpy of formation; 5) detonation velocity; 6)detonation pressure.
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ZHANG Min, Bl Fu-giang, XU Cheng, GE Zhong-xue, LIU Qing, WANG Wei, WANG Bo-zhou

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Five novel 2-dinitromethyl-5-alkoxytetrazole compounds, 2-dinitromethyl-5-methoxytetrazole ( DNMMOT) , 2-dinitrom-
ethyl-5-ethoxytetrazole (DNMEOT), 2-dinitromethyl-5-isopropoxytetrazole ( DNMPOT) , 2-(2-dinitromethyl tetrazole-5- yloxy)
ethanol (SDEH)and 1,2-bis (2-dinitromethyltetrazol-5-yloxy) ethane ( DEH)were synthesized from the reaction of 2-dinitrometh-
yl-5- nitrotetrazole (HDNMNT) with sodium alkoxide with yields of 91.6% , 92.1%, 91.70%, 31.7% , 57.4% , respectively.
Their structures were characterized by IR, NMR, elemental analysis and HPLC-MS, and their detonation performances were pre-
dicted by B3LYB method. Results show that reaction mechanism is nucleophilic substitution between HDNMNT and sodium alkox-
ide. The detonation velocity and pressure of DEH estimated are 8676 m - s~ and 34.39 GPa, which can be compared to RDX.
Key words: 2-dinitromethyl-5-alkoxytetrazole; synthesis; reaction mechanism
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