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THECDRRELNHONSOFSHOCKSENﬂThﬂTYVWTH
MOLECULAR VALENCE CONNECTIVITY FOR SOME
NITRAMINES AND NITROALIPHATICS

Zheng Jian

(Hubei Red-Star Chemical Inst. , Xianfan, 441003)

Abstract: The correlations of shock sensitivity (SS) with molecular structure
for some nitramines and nitroaliphatics were investigated quantitatively by using
the topological index (molecular valence connectivity) as the molecular structure nu-
merical representation approach. The results show that good correlations exist in
the zero order connectivity or the first order connectivity——shock sensitivity rela-
tionships, and all correlation coefficients are greater than 0. 95. Hence, it is valid to
intruduce topological indexes into structure-property correlation investigations.

Subject terms: Nitramine, Nitro compound, Molecular structure, Molecular

topologizing index
1 5] F

ULEFRK, Politzer F VAL R BARME T A RAEER L, HFF T JLFRS A AR I

* AW 199441 A 10 HiH|



62 ® #F #H AR 1995 4

R AR ERBRE SS) S5 FEREIXR, BT REMMHEXE. &ACU—FKE
RS FHRMEE— S FROEEHERE 2 FANSITREALE, 28RS Rk
BRI R ESITHES T, BRAITSAMENSR.

2 AT EEER

7 F 9 U 2l v T BOR 7E Randic 8 80f1 4 TR B MEM L, W B ERFETHEE
RGBS FHRLRERY . ERRAKTHEHN o KA F Randic ¥ 5 FEBEHER
BPHTAE. Ao HRERWMT: 6=Z1—h BP Z; BB MEF LU ETFHE, r L
% i MRTFHXRNSETFHE. A, FROMEEEEY "z 8 XWT:

w= ST @)t
' k=1 =1

Heat A FEIHZEANFERE, n. BEE MU X TEBH. YERNFEIR
%FHE, BFERBTSHERE, m=0, BIF 2" TR EBERY; X EENFEH—
AT, m=1, BIE = AR EBERE. HERKAEH.

PLZBRZBE R B T @R AT B . BEE Y TR

o)

CH,— % ~0—CH,~CH,

RIGHE LS TFE (EESFE) HHRHEES0, BEMA" o itERITE:

Y m=00F

2= (1)"F 4+ (4)7T + (6)"F + (6) 7T + ()T + (1)77
= 4. 024
Y m=10F
2= (1 X 4) 74+ (4 X 6) T+ (4X6) T+ (6X2) T+ (6X2) T+ (2X1)7*
= 4. 024

3 MEHBEIERE (SS) HaTHrEattRi 2

3.1 PEABRESEHMERER (") HEXER

R (1) PREMRRLEESUHIERBERY C ') #TTHE, FRIITH
LMR 2., AETHE, RPFENFIET R Q) PRHHRERXREE.

REH SS 50FrPrEEEIREC s f'c” HXEK, ZRRABA BEHHXE. FED
N FHRMBEEZEBERAIGEER (N—NO, fiC—NO,) HEA%E, ARTEVREAN
T, R TR RSSO — A T MRk, S RoRS TR N—NO, Bt (D
C—NO, ZRHIE . HREAWMAE P EBEIRBE SS A RIFAHEXE,



%16 %
#2M

0T 0 25 4 305 4 2 v ity SRR R A R R

Table 1 Properties of some nitramines

Compounds No. Molecular structure SS® (Z) R X108 | o/ f@ gu/ f
1 NO, 2.5 1. 86 2.379 1. 148
|
(™
OzN—-—Nv N--NO.
T’O;
2 : /N 2.23 1. 84 2. 379 1. 148
O:N N ]
N- NO-
N —
|
NO,
3 O:N—N N- NO; 2.17 1. 67 2.733 1. 398
Ii\‘(): IFI()Z
N. N
4 EN INJ 2.02 1. 76 2. 668 1. 424
| |
N, NO:
1;:03
()
N
5 | 1. 64 1. 56 3. 309 1. 648
NO;
6 (NC—CHz):N+NO: 1-35 0.98 4. 981 2. 303
7 (NC—CH,CH,);N—NQ, < 0. 5% 0. 81 6. 395 3. 303

(D The values are given in inches, and refer to the maximum distance over which a given shock wave will cause det-

onation. The greater the distance, the more sensitive is the compound.

@ The values of R,.. are obtained from crystal structure analysis or quatum chemisty calculations.
@ f is the weight factor, its values is equal to the number of the —NO, groups in the molecules concerned.

@ The experimentally determined shock sensitivity was given as <C0. 5. In the correlation analysis, used 0. 5 as the

value.
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Table 2 Propérties of some nitroaliphatics

Compounds No. Molecular structure SS® ( % ) Ry X109 v /{D Ik /@
8 CC (NO2);CH,01,=0 2.30 2.34 1.915 0.8536
rlq(}, ?Hs
9 H;C—C—CH; — N—NO; 2.11 2.13 2. 443 1. 069
NO,
OH
10 | 2.03 2.06 2.315 1. 082
C (NOz);CH;CH; C=—0
11 CH;CC (NO;);CH;03,C=0 1.51 '1.86 2. 759 1. 262
OH
12 ] 1. 30 1. 60 3. 360 1. 605
Ha(‘,C (NOz)zCHzCHz C=0

@D. @. @ see footnotes to the table 1
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Table 3 Results of the correlation between shock sensitivity and

( = ) R X 10° for some nitramines

Compound No. ( %) Rave X 10 SSexp SSeal &‘g’;“ji‘!x 100%

1 1.86 2. 50 2.318 - +7.3%
2 1. 84 2.23° 2. 288 —2.6%
3 1. 67 2.17 2. 032 +6.3%
4 1.76 2.02 2.168 —7.3%
5 1.56 1. 64 1. 867 —13.9%
6 0. 98 1.35 0. 9964 +26.2%
7 0. 81 0.50 0.7412 —48.2%

Equation fitted: y=a+bx

a=—0.475+0.17, 6=1.50+0. 11
Fit variance: 0.0125
Correlation (coeffficient:) R=0.942
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Table 4 Results of the correlation between shock sensitivity

and %"/ f for some nitramines

—— 0/ f SSuxs S Ss%fs’ X 100%

1 2.379 2. 50 2.271 +9.2%
2 2. 379 2.23 2.271 -1.8%
3 2.733 2.17 2.12 +2.3%
4 2. 668 2.02 2. 148 —6.3%
5 3. 309 1. 64 1. 875 —14.3%
6 4.981 1.35 1.163 +13.8%
7 6. 395 0.50 0.5616 —12.3%

Equatior fitted: y=a+bx

a=3.2840.082, b=—0.42640.022
Fit variance: 0. 00668
. Correlation coeffficient: R=0. 369

Table 5 Results of the correlation between shock
sensitivity and 'x°/ f for some nitramines

SSexp—SSea
Compound No. e/ f SSexp SSa ——§T~—l X 100%
exp
1 1- 148 2.50 2. 300 +8.0%
2 1. 148 2.23 2. 300 —3.1%
3 1. 398 2.17 2. 087 +3.8%
4 1. 424 2.02 2. 065 —2.2%
5 1. 648 1. 64 1. 874 —14.3%
6 2. 303 1. 35 1. 318 +2.4%
7 3. 303 0.50 0. 4669 —6.6%
Equation fitted: y=a-+béx
a=3.28+0. 066, b=—0.851+0.035
Fit variance: 0. 00444
Correlation coeffficient; R=0. 980

Table 6 Results of the correlation between the shock sensitivity

and ( -;—)R...X 10* for some nitroaliphatics

Compound No. | () RueX 102 Cim SSai Eg—sf'gf—s‘i'x 100%
8 2. 34 2. 30 2. 354 —2.3%
9 2.13 2. 11 2. 045 +3.1%
10 2.06 2.03 1. 941 +4.4%
11 1.86 1. 51 1. 647 —9.0%
12 1. 60 1. 30 1. 263 +2.8%

Equation fitted: y=a-+bx
a=1,09+0.22, b=11.4710.11
Fit variance: 0.0039

Correlation coeffficient: R=0.975
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Table 7 Results of the correlation between the shock
sensitivity and *°/f for some nitroaliphatics

Compound No. v/ f SSexp SSeat ‘S‘S—“;%"i‘x 100%
B 1. 915 2.30 2. 330 -1.3%
9 2.443 2.11 1. 936 +8.2%
10 2.315 2.03 2. 032 —0.09%
11 2. 759 1. 51 1. 700 —12.6%
12 3. 360 1. 30 1.252 +3.7%

Equation fitted: y=a+bx

a=3.764+0.21, b=—0.746%0. 081
Fit variance: 0.00444
Correlation coeffficient: R=0. 950

Table 8 Results of the correlation between the shock
sensitivity and x°/ f for some nitroaliphatics

SSexp— S8
Compound No. 2 88 S8 S"S—'x 100%
exp
8 0. 8536 2.30 2.312 —0.54%
9 1. 069 2.11 2. 002 ] +5.1%
10 1. 082 2.03 1. 983 +2.3%
11 1. 262 1.51 1.724 —14.2%
12 1. 605 1. 30 1.229 +5.4%
Equation fitted; y=a+bx
a=3.54+0.18, b=—1.4440.15
Fit variance: (.00723
Correlation coeffficient; R=0. 954

LHRBAL S SS 5( %) Re X 10° f6HF, 5. 6, 7 SLAMBHXHRELE 10%
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