W15 % 3 =1

2007 4£ 6 A

&b
Be

CHINESE JOURNAL OF ENERGETIC MATERIALS

7 o® Vol. 15, No.3

June, 2007

XEHS: 1006-9941(2007)03-0196-02

N-FRE-2-(3-FHEXE ) MIgk[3',4" : 1,2][60] E#)&E
HaERS R R

& W, BuF, HE8

2
’

ERRT, E B, AET

(. AR AFMARFEETESFR, W %1 6210105
2. PEIRYEATE MM R, W 4 M 621900)

FEE: LLN-F R H R IRl 5 R Cop o JRORH SR & AR B T N-F e -2- (- R 4 ) it e (37,47 1,2 ]
[ 60 ] & ) (MNPF) , 775 95% (LI FE Co, 11) , S55Mil LLAMGIE B A i 3L IR R AL T MNPF 2544 5 I
ZE AT BT O MNPF (W # B8 PEHEAT T 858, 2B 4R 1T T MNPF X HMX (4l E T 45 R0, - B A R4
VR, X HMX A7 W) 2 AR AT, 45 I 1% A9 MNP BT LU HMX 9 158 150 38 R IR 1) 48 % 43 o JE PR B 50%

KR : AP N-FIE-2- (3R RE R IE ) b g e [ 37,47 ¢ 1,21 (60 ) & 8 (MNPF) 5 B 5 #VERE 1

MmESES: 0621.25; TQ225.26"

—_

1 5 5

Ke 25 1) BRI 7 — B 32 B AR T2 B Tz %
o Aras BA RREH, H R AR M 25 Hp i) Bl gk
R AEKE LRI — i A 2, AT A AR R K2
FOURE [] A KK 2 55 J LAY o (8] 9 BE 4, 5 B0 25 Hh B
TS or A, B A B IR R A SR 2,
fiE it TRk

AE fit 71
& RE Bl

ik 19 7 BE

e R = ==t

DRI, 5 — ol Bk R i o S AT — 5 B e
TR, HAT — 2 R 5 R E
B (Cy) & 1985 4E AMTR B 4k & W f7 4
GRS =R R R SR A HOM R 55 b A AL
5 e A A B AT )RR SRR, C 2 60
A fie JE 30 2 R B A R R R X B R BRCR 4,
TR B A (C) Sy 2280 kJ + mol ™, Co B 28 4% 0k 35
I, B2 B AR AN B 3K T RE RS A BT R REAE
TR BB RS A, W] BEAE AR 2 T
P E 75 45 5 R AR AR AR N .
HAr, O Xk iBE & e s M E £ 28
SRR IR C, Y Co WS- LA X

Wr#s B - 2006-08-28; & [E] H #A : 2006-10-30

EeWH: AXARREAEERITH (10576026) , P4 )i 45 B £ T &
BRI H 48k £ 15 (03GG009-025,05GG009-018-05) , o 1 T F& 4 #
W5 BE AL AP RHIE S T B3 35T H (212032085 )

EEBI: 4 (1982 —) 5 73 8+ 0 58 A, N A7 L& BUBF 90
e-mail ; 6070831 @ 163. com

BWMBRAN: WS, f #5058 A4 S0, E B Oy
HAHE S5, e-mail; prf67092@ 163. com

NERARIRE: A
IR Coo " 5 EATBI AR L1 75 BE & S 107 2
W2 =TI G5 )20 S0 R W IR E TR 22 o A
IR R R 7 2 R 1, 3B AR PR e B g BT 43
BB ERE (60 ] B BE T A ) N-F BE-2- (3-fif R AR )
Mg LE[ 37,47 1,21 (MNPF) %] H 454 47 1 RAE, IF
WF5E T MNPF g #A820E Pk S X HMX f B s o
2 BB
K5
Coo: TR RL T, LEIE >99% 5 W2 2T ik I
H: B TAMRA R, /sl N-H R 2R
Acros, 3 A 445 [B] - A8 I . b om0 k2 R 2 ],
ypral; WOE IR K AR AR . R 41l k2 ik
FIA B2, 4 Hr 4l ; UNICON UV-2102 PCS #Y ¢ 4hw]
W4y 96 96 B 4t ; Fi - Brucker BIFLEXIII MALDI-TOF
JEE A ; 92 Nicolet 800 LT A3 4 5 it Brucker
AVANCE300 B! 4% fi 4t % 9 385 A5 b 506 = XA T
WCR-1B Bl 22 4L
2.2 MNPF {45

s Cy, [B] A 2828 FE A V- H = R i
Tl i 2R, fE IR 1000 °C 3l i ARG g i B R R
(Scheme 1) /NI IS, 52 7 R ek s Jié 2 7% i 2 B
R R CS, VW fif i FOREREAE 4 85, 6 €S, /BN
WRBEFIPE T R Coo 507, SR 5 HTH R Ve T A% (1
WP o K B AR S W v WE T, FH b i i T A AT R
ZRALFR, FLAS TR 10 h, B S5 15 2R 6 AR BD R = )
MNPF | 72 3 595% ( LAIE #ECgy 1) 5 UV -vis ( CHCI,)

2.1



%5 3 3] &

P s N-F -2 (3Rl B ) ML e[ 37,47

1,21 060 ] & 8y 19 & 5 Pk RE 5 197

s 255(s),327(s),405(w) ,431 (w)nm; 'H NMR
(DMSO, 300 MHz) 6: 2. 79 (s,3H), 4.30(d, ] =
9.3 Hz,1H) ,4.98(d,J =9.3 Hz,1H),5.06(s,1H),
7.56 -8.58(b,4H); "C NMR (DMSO,75 MHz) 5
154. 12, 151. 80, 150. 84, 150. 22, 146. 86, 145. 60,
144.62,144. 55, 144. 53, 144. 45, 144. 28, 144. 00,
143.96, 143. 77, 143. 74, 143.69, 143. 62, 143. 59,
143.52,143. 06, 142. 85, 142. 75, 142. 65, 141. 49,
141.40,141. 07, 140. 98, 140. 96, 140. 90, 140. 60,
140.56,140. 51, 140. 47, 140. 39, 140. 35, 140. 26,
140. 14, 140. 05, 139. 95, 138. 65, 138. 64, 138. 48,
137.90, 135. 60, 134. 71, 134. 49, 134. 02, 133. 28
(P-6),128.63(P-5), 122.49( P-2),122. 12( P-4),
80.69 (—CH),75.01,68.37 (—CH,),67.23,37. 70
(N—CH,) ; TR(KBr)v: 2920,2850,2777,1601,1579,
1529, 1452, 1427, 1345, 1179, 798, 765, 701, 569,
526 ¢cm ~'; MS(MAIDI-TOF)m/z;: 897.7(M*,100% ) ,
720.5(Cq, " ,50% )

é's CHO |
@.O.o + + CHNHCH,COOH ol
SYsdnal®™ A

Scheme 1

3 MNPF g R

3.1 MNPF Wi EEM R

K WCR-1B 22 #4553 B AUk MNPF 2 C #4F2 2
PEEAT TARFSE, L0 SAUN =5 AR, AR 58 W, TR R
20 °C - min ' SCES TR R VI O R E 1100 °C L3R
FeiE 3.9 mg,

TEGZE R A E 1 TR, Cy 22 $4 il 28 75 480 ~
770 °C Z[A] H 30— AR FLYE 520 °C 3 — )5 i,
XRWITE 480 C ZHi, Co TEA AP e & fE1E, TE
520 °C H BRI R B i oy R B PR RE S Co,
) AT g LB Y 3 MNPEF 22 $4 il 26 7 308 ~ 677 C Z [
HH IR AR R 0GB 19 °C 5 RWIRE S 7E 308 C
T e WY Sk 53 M, EL A G BEAR PR, FE 400 °C B il Aok 2
SEIRREAR, T R SR 3G i, L3 677 °C 453, i F ik
F BRI KA X B MNPF 78 308 C Z A5 Cop—
FE, BT ARGE i IR E 1, JLRHAE W8 2% 1 o) R Ak
TG B O A R E— BT

204 MNPF

AT |C

0 200 400 600 800 1000 1200
temperature / °C

Kl 1 MNPF 5 C, 25 2
Fig.1 DTA curves of MNPF and C,

3.2 MNPF 3 HMX By R 216

L MNPF 1 2 HMX [ 4 8% 0 Jn i), 8% HMX 5
MNPF HUAAT TR & 3457, 73 4% GIBT72A - 97 rhjy ik
601. 1 F1 602. 1 2 TR A5 b P 48 o Jo 32 1R 4 SRR E

o B I Ak 2% e 10 kg BE EE 25 em Y5
50 mgid FE .25 K4l JE RO DK A 1R R R
3.92 MPa f2f 4 90° 25 K/, LRAERIE 1, %
HHFE i e 1086 45 8 7, % 1% MNPF m] ffi HMX (1 )2
PR PRAR B 48% i R RN E] 50% 5 fEH T4
PR R B, MNPF (8 4 T 5 A 28 A0 Y, H o o Jek
BE LA AR T o AR R R A I PL A o it —
BIRAMF .

X1 MNPF/HMX #1442 E

Table 1 The mechanical sensitivity of MNPF/HMX
sample proportion  friction sensitivity/% impact sensitivity/ %
HMX 100 100 100
graphite/HMX 1/99 36 60
MNPF/HMX 1/99 48 50
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Synthetic Improvement of DNPP

LUO Yi-fen, GE Zhong-xue, WANG Bo-zhou, ZHANG Hai-hao, LIU Qian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: With acetylacetone and hydrazine hydrate as primary substances, 1H,4H-3,6-dinitropyrazolo[ 4,3-C] pyrazole ( DNPP)

was synthesized by the process of dehydration and condensation, the first nitration, reduction, diazotisation , intramolecular cyclic con-

densation, the second nitration, oxidation, decarboxylation and nitration in turn. The overall yield of DNPP was 9.3% . lts structure

was confirmed by IR,'H NMR, ”C NMR and elemental analysis. The mechanism of intramolecular cyclization reaction was presen-

ted. The results provide academic and experimental basis for the further research on the pyrazolo[ 4,3-C ] pyrazole explosives.
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Study on the Synthesis and Properties of N-Methyl-2-(3-nitrophenyl) Fullerenopyrrolidine

JIN Bo', PENG Ru-fang', SHU Yuan-jie’, HUANG Yi-ming>, WANG Rong*, CHU Shi-jin'
(1. Southwest University of Science and Technology, Mianyang 621010, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: N-methyl-2-(3-nitrophenyl) fullerenopyrrolidine ( MNPF) was synthesized with sarcosine, m-nitrobenzaldehyde and [ 60 ]

fullerene as primary substances,the yield of MNPF was 95% ( based on consumed C, ). Its structure was characterized by UV-vis,

IR, MS and NMR. The thermal stability of MNPF was studied by differential thermal analysis (DTA) , and the effects of MNPF on

the mechanical sensitivity and friction sensitivity of HMX were investigated. The results show that MNPF has good thermal stability.

Compared with that of pure HMX, the friction sensitivity and impact sensitivity of HMX with 1% MNPF can be decreased to 48%

and 50% , respectively.

Key words: organic chemistry; N-methyl-2-(3-nitrophenyl) fullerenopyrrolidine ( MNPF) ; insensitive action; thermal stability



