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2.2 (UFEHKHA

NEXUS870 RU{d 37 it AR 21 SRS %42 5 AV500 7Y
(500 MHZ) 8 F A% B L 4R AL ; GC-2010 B &5 20K AR
%4 ;s PE-2400 T IC K 43 74X ; DSC-60 7 22 /5 14
AL 5 BT X WRS-1B,,

T 5L 2t | R R K TR % FH R e S L — P R S A
(DMSO) M WE SR 4 R 73 il ; & B AN ol
2.3 ERYTRE
2.3.1 2-FAE-2-RYE-1,3-"EEFR(NMP) &5

#4164 g(1.97 mol) 1Y 38. 5% HI /K W INA
N, AR 2 35 °CLiE T pH S 9 AT, SR JE T
75 g(1.0 mol) fifH £ 4, PR 1 h, FEHIERIE 5T pH
5.5, W48, 1k, CBEE S, B O REK 122.5 g IR

#%.90.7% ,m.p.: 148 ~150 °C ( k(' : 147 ~
149 °C), IR ¥ i ( KBr, v, cm ™' ). 1543, 1369

(C—NO,), 2958 (—CH, ), 22898 (—CH,—), 3287

(—OH) ., JTLRE 2 CHN,O, (%)« S e (35

ff): C 20.78(20.57), H 3.006(2.86), N 39.71

(40.00),

2.3.2 2-FAE-2-FEE-1,3-"REBIE T (NMPTs) & 5%
WKKBE A F 6 13.5 g(0.1 mol) NMP % T

AR A A 2000 % #18% F14 (11-14)
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TEE, WHAN, 285, M, 25K

80 mLmthEH SR 5 ZZ M A 38.0 g(0.2 mol) x} H %
MRS, B 1.5 h S8R5 = T 0 30 h B 52 il
H]A 500 mL 7K e ik, A K HETITENT i, K
UE, R E LS N, T IR B AR 37.3 g, 10%84.4%
4. 99.1% ( HPLC),m.p.: 98 ~99 °C, 'H NMR
(DMSO-d, ,5): 1.483 (s, 3H, —CH,), 2.499 (d,
6H, #¥—CH,), 4.372(d, 2H, —CH,—) , 4. 465
(d, 2H, —CH,—),7.504 (d, 4H, %3 CH, 4 fi
—CH—),7.749 (d, 4H, % ¥ CH, [a] fii—CH—),
"C NMR(DMSO-d,): 16. 705 (—CH, ), 21. 097
(FH—CH,), 69.47 (—CH,—), 87.494 (% C),
127.721 (F3 CH, 4B C), 130.294 ( 33k CH, [i]
£ C), 131.178 (HEH CH, Xf{ii C),145.61 ( f3HF
CH, #i#% C), IR %% (KBr,v, cm ') 1561, 1370
(C—NO, ), 2962 (—CH,), 2928 (—CH,—),
1192 ,1174 (—SO,—) ,1597,832,818,793 (EH ),
3069 (¥ C—H) . LRI CyH, NO,S, (%) : 5
WA (78 ): C 48.75(48.76), H 4.694 (4.740),
N 3.148(3.160),
2.3.3 2-FAE-2-RE-1,3-“EBFEFT(NMPA) &5
WHET B 4.5 g(0.01 mol) NMPTs 3 F 25 mL
TR R E B A 1.5 g(0.023 mol) & A
1R, THiRk 2 95 °C, PR S I 24 h g S i A
100 mLykH, ZRUH Be 28 L, K Pk =k, T4, 725 1 R 25
AN B IR A WA 1.73 g, UL 93.5% Al
99.6% ( HPLC), T,: 234.2 °C (DSC), 'H NMR
(DMSO-d,,8): 1.559 (s, 3H, —CH,), 3.909 (d,
2H, —CH,—),3.999(d, 2H, —CH,—), " C NMR
(DMSO-d, ) : 18.931 (—CH,), 54.328 (—CH,—),
88.814(Z C), IR J¢if% (KBr,v,cm ™). 1548, 1297
(C—NO,), 862(C—N), 2108(—N,), 2944 (—CH,) ,
2883,1455 (—CH,—), JTTZE4#r C,H,N,0, (%) : 5
WS (318 E) . C 26.05(25.95), H 3.806(3.780),
N 52.62(52.97),

3 HRISWit

3.1 MR

8 T it P A 52 1 A 5T g T SN, IO s iz, ki
AR B 8 S — AR G Y 2 v B SR T AR i
A P 5 00 G b P RS S e B, ML E Sy B A R
ML IE Sy i 7 B, — 7 T AT ARG 9 $2 /I = 4 HCL A
AT OB EAT 5 53— 07 T, ML BE X NMP A6 F 2 fi
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3.2 BRUARK

B AN B 40 AR R A SN, RS
ek 12 3 B AR — MR AP Ay B8 LR (H iy T O PG
il i 19 L I A /N R s ) BELAR K, B N, TS T
NGy E TR, PR, AR SCWRSE T RO i BE L I T
T A T X WL B 5% T
3.2.1 RMBREXERNKKENZM

HEEL DMSO Sy S WA 5t , S22 B ) R 30 h 548 T
T B X 2 A S R SR R . ELAR SRR L

R SR BE X WCR A R R

Table 1 The effect of reaction temperature on yield
reaction temperature/°C yield/% purity /%
73 ~75 71.2 93.5
80 ~82 80.5 92.7
88 ~90 86.7 95.6
93 ~95 93.5 99.4
98 ~100 90.7 99.1
103 ~105 88.9 99.2

9 17t B IR (0 TS R A B
2R, RN IE B 93 ~ 95 C I, I L
93.5% I 99.4% . {ELRE LI T TFRE I WO M 45
B AR R RS NMPTS £ 85 (=100 °C) %7k
TN A3 L S R L P B I R
JEA 93 ~95 °C,
3.2.2 REHEXEELKENHM

e DMSO S B4 o, BB BE 93 ~95 °C, ff
5 T IR L X AL IR AR, B 50 I 2.

]2 LI E] X A B4 R R

Table 2 The effect of reaction time on yield

reaction time/°C yield/% purity /%
10 38.4 97.5
15 50.5 97.8
20 67.8 97.4
25 82.6 98.7
30 93.5 99.4
35 93.5 99.2
40 90.5 98.5
45 88.4 97.8
50 85.6 97.6
55 84.3 98.4

H1% 2 &t B3 S0 I [] (9 SE <, S B WA 248 8
FEE Y RN A 5 3] 30 h B IR R (93.5% ) L3

Al
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SV E]SE G 28 35 h I AR TL-F AN, 252 S 4K S i
WR] R B R RN SRR T,
B S IR [R] B S 4 2 A AR 20 ik, HL H B AL & 90
NMPA 38/, AT BEAF 7E— %€ 35 Kok AL, 4k
S A A S L I () S BOBCR T R o BRSO E] 2 30 h
3.2.3 REFTEMEBELBENFM

B T OB BE R 93 ~95 °C, L BEI[E] 30 h, A
S e BT O 3R A (DMSO ) | R IE I i
(DMF) | N-HISEntt g g B (NMP) S RO T, %558 T
B O B BALCR BRI . HARZ RIS 3.
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Table 3 The effect of reaction medium on yield

S R B, LA = AN W] 70 S R A J5T R, 02
Al FE 2R EE, T DMSO (4% 1 At NMPTs
BT, H NaN, 7 DMSO v i) ¥ fiff J L 84, ]
W VR . PRI, DMSO Sy ¥ 3 I i 258 0 ki s
Bk o BEAh, DMSO FE = Fhi 71l o A A i 10 35, I
H Tk A5 .
3.3 NMPA RT3

MGy FE5 KR 2R, NMPA Fil NNMP B A A1 [7] (1
A 25 4, 22 5 A6 T Be & 3L B 19 R ), A BF 5% %)
NMPA FiI NNMP [ PEREREAT T i, Bk IL 3 4,

M4 A NNMP i A~—ONO, i
—N, IS5, 5 NNMP Hif o, NMPA B A R % & 1 &%
i, 36 53. 0%  BUAR A SR B RS S AL R B T A A

eaction medium yield /% ity 1% B4 (0 A AL BB AL A 0 ELAT 3 o B
DMSO 93.5 99.4 I TENE  Z5 5 T LA H NMPA S — i P fE 4008 110 5+
DMF 90.3 98.9 oy N N SN
o -2 - /I T RS A 0 )55 5 255 78 A

B o BEAb , e R AR iE AT RE AT A R AR 5] o

F4 NMPA fHEfE

Table 4 The properties of NMPA

materials molecular appearance molecular zgrrw(t)fstn EZIyag::e P Ty Ty Isr:nlosailtci:/ity ZZE'[sli(t)ir\‘/ity

formula formula % % /g+-cm™ /°C(DSC) /°C(DSC) Jem /%

NMPA C,H,;N;O, light yellow liquid 185 53.0 -82.16 1.28 -51.5 234.2 33.9 32

NNMP  C,H,N,O, white solid 225 18.7 ~24.89 1.56 - 163.3 - -

Note: NNMP is 2-nitro-2-methyl-1,2-dinitrate-propane. The sensitivity test method is GJB772A =97 —601. 2.

4 % ®

-l

(1) BfTRIFA R T 2-H3E-2-fi5 -1 ,3- =& R
FERBE(NMPA) R LA G35 A% G e 4% | 5T 3% 1 g
EA R R

(2) WF5E 7 Bt BE (B A] (A ST 45 8 A A S IR
YR W, B 8 d A RN A RO TR E 93 ~
95 °C, KW A Jit — H 3L A, Jsz By B[] 30 h, Bl
H71.5%,

(3) MHXT NMPA (%4 1.28 g - cm 7, #4
SRR EE Ry 234.2 °C i BUREE N 33.9 om, FEE
HURPE R 32%
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Synthesis of 2-Methyl-2-nitro-1,3-diazido-propane

WANG Ying-lei, JI Yue-ping, LI Pu-rui, CHEN Bin, LAN Ying
(Xi'an Modern Chemistry Research Institute,Xi'an 710065, China)

Abstract: 2-Methyl-2-nitro-1, 3-diazidopropane ( NMPA) can be used as a low-molecular plasticizer of propellants and as an
ingredient of gas generators. NMPA was mentioned in literatures,but its detailed synthesis procedures were not reported. The authors
synthesized NMPA via a self-designing process that consists of three steps,i. e. condensation,sulfonation and azido-substitution,using
nitroethane and formaldehyde as starting materials. The factors affecting the NMPA’s yield,including reaction temperature,time and
media for azido-substitution, were investigated. Based on this investigation, the optimal reaction conditions were determined:.
T=93 ~95 °C,t=30 h,medium DMSO,which made NMPA’s yield (based on nitroethane) up to 71.5% and purity of 99%. The
structure of the resulting product was identified by IR, NMR and element analysis. Some properties of NMPA were measured as
follows: p 1.28 g - cm ™, T,(DSC) -51.5 °C,T,(DSC) 234 °C,impact sensitivity 34 cm, friction sensitivity 32%.

Key words: organic chemistry; 2-methyl-2-nitro-1,3-diazido-propane( NMPA) ; azido
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