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2.2 XEHRE
2.2.1 =B (ODH)MEMK

ZR T ¥ 6 mL80% Hy/KG WA 100 mL L5 Hn
A SRR N 7. 31 g RUR — LW ks B IR
MRS 4 h, SO R 2 U8 L S BE R R TR AR R
BEME5.73 g, R 97% , 4l i 98% (#i#H) ' H NMR
(DMSO-d,, 500MHz) 6:9.93 (2H),4. 47 (4H);
"C NMR(DMSO-d,, 125MHz)§: 158.4; IR (KBr,
v/cm™ ). 3284, 3180, 1646, 1579, 1531, 1421,
1319,1293,1255,1124,952,828,718; Anal. Calcd.
for C,H,N,0O,(%): C 20.34,N 47.44 H 5.12,
Found: C 20.15,N 47.52 ,H 4.78,
2.2.2 EEB i (OHDN)ME K

¥ 2.36 g FLEEHE A0S 11 mL i S ECh
30% MR ER T, 75 40 CLRIR 2 h W A0 2 50 B I 0
WMAF] 20 mL Z s, it 98, 18 UF 4 2 BEM e T 1
BEEEAK 4.83 g, 0% 99% ,' H NMR ( DMSO-d, ,
500 MHz)§: 10.134(N—H); ”C NMR( DMSO-d, ,
125 MHz) §: 156.943; "N NMR (DMSO, 50 MHz):
—3.65, —255.21, —322.34; IR(KBr,p/cm™); 3115,
3002,2900,1695,1586,1506,1384; Anal. Calcd. for
C,H,N,O,(%): C9.87,H 3.30,N 34.43; Found:
C9.73,H3.35,N 34.33,
2.2.3 EEM_fME /&% (OHDN - 2H,0)
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Z W SCHR (15 ] 19 5 87 35, JF R 1 % 1t Uk A0
30% filf B 1 80 ~ 100 Cg il 2% IF T WY R WP 7S o 5
Bt R A B, BN e HE ¥ HSONEVR, BT TG €805 S
fy [ 1, 25 ) 3 5 RER (7 C NMR Ak 2= L %
161.06) o ¥ ZBEIMA IS, A B0 B9 E AT i, 22
ik 45K 4 E S B S MR F A OHDN i & W,
PN NMRI S5 3% W1 TR o vk 4 OB A B R
R, 7 5 WO, 20l 250 S R Ik B
SRR o TR v I A PR RN I B O B R AL 1Y 5 1
W,
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Table 1  Effect of reaction temperature on yield of oxalic acid
temperature /°C 80 90 100
yield/% 15 23 35

s S | s
hydraziniun nitrate
| | |
OHDN
-330.62
-2.95
| -253.157 -322.36
\
hydrazinium nitrate and OHDN
0 -100 -200 -300 400

8
B ASEJIE, OHDN KR &9 " N NMR [&] 3
Fig.1 "N NMR spectra of hydrazinun nitrate, OHDN, mix-
ture of hydrazinun nitrate and OHDN
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Scheme 2 Hydrolysis reaction mechanism of oxalyldihydrazide
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3.3 OHDN AR I
3.3.1 RNEENEE

T NI R R 2 h R TR R R X OHDN
WA S, BAREE RILR 2,

®2 RN OHDN W i) 52 1

Table 2 Effect of reaction temperature on yield of OHDN
temperature / °C 20 30 40 50 60 70
yield/% 85 93 99 99 75 30

MR 2 A7 A&, RO i EE AR T 40 °CL RN A58
4 ORI IR R 40 SCHI50 °C, s v R B ik
FNT99% , Y S il B T 60 CCH R K A B R
BEEIPRE, OHDN B IS R e AR, 81 L, 3 R A9 52
MR 40 °C,
3.3.2 & AZETE AT R0

F BT IR BE R 40°C, AN [A] B B i) %
OHDN YR 52, HARZE S L3 3,

&3 RHFEIX OHDN 3 i3 Wi

Table 3 Effect of reaction time on yield of OHDN
time/h 1 2 3 4 5
yield/% 85 99 99 99 98

M3 Al DLE I, Y S R Ty RS 8
4 WOR H A 85% 5 M NN 2 h i) IR A B i
BN 99% , I S8 4 Ak SE K RN B Ta] CR B G
B A Ak, PRI, el B s g B R R 2
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M TR AR E 45 5 T 2 A ] #2 b, OHDN
BT R s M B K, w5 T OHDN FE 4l K 1k & b iy
faE . ¥ OHDN & -FK, FHE % 80 ~85 °C{k
VR HE AT R HE 25 S8 7 o
JE— T B2 h (OHN), H %% 4k % & ik 87% . #fE
OHDN TE & K B b A FE TR K 73 T IIAE T R 48
ORETR 5%, RE -0 MR, &£ & OHN
(Scheme 3) . 7] W, OHDN £ #K i i e M4 22,
Kt , OHDN AN I #AK i 17 5 45 &, 76 N 2o 72 v
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Scheme 3 The synthetic reaction and by-reaction of OHDN
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Fig.2 Moleculer structure of OHDN - 2H,O
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Fig.3 Packing view of OHDN - 2H,0O
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&4 OHDN - 2H,0 #y fh AL 1 K i
Table 4 Crystal structure data of OHDN - 2H,O

%7 OHDN - 2H,0 Hy4r —ifi ff
Table 7 Selected torsion angles for OHDN - 2H,O

formula C,H,N,Oy bond angles/(°)
formula mass 280.18 N(2)—N(1)—C(1)—0(1) —4.1(5)
crystal system monoclinic N(2)—N(1)—C(1)—C(1)#1 178.0(3)
space group P2(1)/n

a/nm

b/nm

c/nm

V/nm?

V4

D./g+-cm™

F(000)

crystal size/nm
completeness to §= 25.08°
reflections collected/unique
goodness-of-fit on F*

final R indexes[ I> 2o (1) ]

final R indexes (all data)

largest diff peak and hole(e -

nm %)

0.4639(13)
1.0992(3)
1.0570(3)
0.5301(2)
2
1

.755
292
0.33x0.29x0.13
99.4%
2595/944
1.020
0.0855
0.0895
0.552 and -0.406

%5 OHDN - 2H,0 5 OHDN {354 K e

Table 5 Selected bond lengths of OHDN - 2H, O compared
with OHDN nm
bond OHDN - 2H,0 OHDN
N(1)—C(1) 1.319 1.330
N(1)—N(2) 1.406 1.415
O(1)—C(1) 1.229 1.227
N(T)—H(1) 0.860 0.858
N(2)—H(2A) 0.890 0.894
N(2)—H(2B) 0.890 0.913
N(2)—H(2C) 0.890 0.855
N(3)—O(4) 1.243 1.250
N(3)—O0(2) 1.246 1.274
N(3)—O0(3) 1.250 1.239

%6 OHDN - 2H,0 5 OHDN [543 8 fiy H 4

Table 6 Selected bond angles of OHDN - 2H, O compared

with OHDN (°)
bond OHDN - 2H,0 OHDN
C(1)—N(1)—N(2) 118.8(3) 118.0
C(1)—N(1)—H(1) 120.6 123.4
N(2)—N(1)—H(1) 120.6 117.6
N(1)—C(1)—O(1) 124.9 125.3
N(T)—N(2)—H(2A) 109.5 108.5
N(1)—N(2)—H(2B) 109.5 110.6
N(1)—N(2)—H(2C) 109.5 106.5
H(2A)—N(2)—H(2B) 109.5 108.5
H(2A)—N(2)—H(2C) 109.5 113.4
H(2B)—N(2)—H(2C) 109.5 109.3
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%8 OHDN - 2H,O = #l i i f et £
Table 8 Hydrogen bond distances (nm) and bond angles for
OHDN - 2H,0

524..-A d(D—H) d(H--A) d(D--A) £ (DHA)
/nm /nm /nm /(°)
N(1)—H(1)--0(2) 0.086 0.201 0.279 151.64
N(2)—H(2)A---O(5)  0.089 0.206 0.293 164.94
N(2)—H(2)B---O(3)  0.089 0.189 0.277 169.21
N(2)—H(2)B--N(3)  0.089 0.260 0.336 142.87
N(2)—H(2)B--O(4)  0.089 0.263 0.312 115.66
N(2)—H(2)C---O(5)  0.089 0.186 0.274 169.53
O(5)—H(5)B---O(1)  0.084 0.209 0.292 163.74
O(5)—H(5)A--O(4)  0.085 0.203 0.283 157.43
O(5)—H(5)A--O(2)  0.085 0.253 0.309 123.75
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i, 0] W, OHDN - 2H, O H < i £ 19 22 5 ME 3R
AN RS K AR AR A A R T T s SR,
TR R A RN R R Bk BH B A R AR I AE R R B

Hi & 3 FIER 7 gl aT A e R 5 R T A R
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IR 3 B S R 5 O A NH 22 ) R g O g o i
AT K5 F 1 OH 2 [a] LA K fil§ R HR b 4205 7
KA1 OH Z 8] ¥ 7 75 S T, (75 OHDN i
2 ZARZEAEHES , F w0 AR 4% 25 R A BT R
R N 2 ek i O o e K 2 N R S 1 N s L= 5 e
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Synthesis and Crystal Structure of Oxalydihydrazinium Dinitrate

JIA Si-yuan' | WANG Bo-zhou'*, Bl Fu-giang'’, ZHANG Jia-rong' , WANG Min-chang'
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. State key laboratory of Fluorine & Nitrogen Chemicals, Xi'an 710065, China)

Abstract: Oxalydihydrazinium dinitrate was synthesized via substitution, neutralization reactions using diethyl oxalates and hydra-
zine hydrate as starting materials with a total yield of 97% . The structure of OHDN was characterized by IR, 'H NMR,"”> CNMR,
"N NMR and elemental analysis. The hydrolysis reaction of oxalydihydrazide was thoroughly studied in dilutenitric acid, and the
hydrolyzate are conformed to be oxalic acid and hydrazinium nitrate, and the optimized reaction conditions of OHDN are found to
be as follows: reaction temperature 40 °C, reaction time 2 h. Moreover, the chemical stability of OHDN in water was investiga-
ted, showing poor stability at high temperature and good stability at room temperature. The single crystal of OHDN - 2H, O was
obtained and its crystal belongs to orthorhombic system, space group is P2(1)/n, a=0.4639(13) nm, b=1.0992(3) nm, c=
1.0570(3) nm, V=0.5301(2) nm*, Z=2, D,=1.755 g - cm™, F(000)=292, R, =0.0855, wR, =0.0895.

Key words: oxalydihydrazinium dinitrate; synthesis; crystal structure
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