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Fig.1 (a) Single-crystal X-ray structure of compound 1; (b) Side view of compound 1; (c¢) Hydrogen bond network in com-

pound 1; (d) Crystal packing of compound 1
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Table 1 The crystal data and structure refinement for com- Table 3 Hydrogen bonds lengths and angles of compound 1
pound 1 ot d(D—H) d(H--A) d(D—A) <(DHA)
parameter 1 /A /A /A /(°)
empirical formula C,H,N,O, N(4)—H(4B)---O(1) 0.86 1.93 2.787(4) 174.9
formula weight 261.13 N(4)—H(4A)---O(2) 0.86 2.41 3.220(4) 156.7
temperature / K 296(2) N(2)—H(2)--N(3)  0.86 2.14 2.991(4) 168.1
wavelength / A 0.71073

crystal system
space group
alA

b/A

c/A
a/(°)

B/ ()
y/(®)
volume / A
Z

D /g-cm™

F(000)

two theta range

for data collection / (°)

index ranges

reflections collected
independent reflections

data / restraints / parameters
Goodness-of-fit on F*

final R indices [ />2sigma([) ]

R indices (all data)

largest diff. peak and hole / e+A”
CCDC

Monoclinic
C2/c
10.183(4)
9.388(3)
21.324(8)
90
100.246(10)
90
2005.9(13)
8

1.729
1056

2.973 to 24.991

—11<h<11, —11<k<11, —25<I<25
1729

1729 [R(int) = 7]

1729 /0/ 164

1.002

R,=0.0570, wR,=0.1377
R,=0.1201, wR,=0.1634

0.340 and -0.251

2338772

R2 LAWK

FEE A

Table 2 Selected bond lengths and angles of compound 1

atom bond  atom bond angles
lengths / A /()

C(2)—0(1) 1.221(3) C(1)—N(4)—H(4A) 120.0
C(4)—N(6) 1.518(4) C(1)—N(4)—H(4B) 120.0
C(4)—N(7) 1.523(4) H(4A)—N(4)—H(4B) 120.0
C(4)—N(5) 1.544(4) N(1)—C(1)—N(2) 119.1(3)
C(1)—N(4) 1.287(4) C(3)—N(1)—C(1) 114.7(3)
C(3)—C(4) 1.520(4) N(1)—C(3)—N(3) 130.2(3)
C(1)—N(1) 1.350(4) C(3)-N(3)—C(2) 115.1(3)
C(3)—N(3) 1.321(4) N(3)—C(2)—N(2) 117.7(2)
C(2)—N(2) 1.364(4) C(1)—N(2)—C(2) 122.9(3)
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Fig.2 (a) 2D fingerprint plots and Hirshfeld surfaces and of compound 1; (b) Individual atomic contacts percentage of com-

pound 1; (c) Noncovalent interaction analysis (NCI) of compound 1; (d)Electrostatic potential (ESP) of RDX
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Fig.3 TG and DSC curves of compound 1 (p)ﬁj\%ljj\j 8167 m-s'f127.6 GPa(F4),
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Table 4 Physical and detonation properties of compound 1

compound T,/ °C p/g-cm™ AH./K-mol™  D/m-s" p/GPa 1S/) FS/N OB/ %
1 150.4 1.73 -27.5 8167 27.6 6 210 -15.3
RDX'? 204 1.80 70.3 8795 34.9 7.4 120 -21.6
TNTHO! 295 1.65 -59.4 6881 19.5 15 353 -74

Note: T, is decomposition temperature. p is crystal density. AH, is calculated heat of formation in solid state. D is calculated detonation velocity. p is calculated det-
onation pressure. IS is impact sensitivity. FS is friction sensitivity. OB is oxygen balance based on CO,. For a compound with the molecular formula of

CaHbOcNd, COZ( % )=1600[ (c-2a—b/2)/Mw], Mw=molecular weight of compound.
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Synthesis and Properties of 6-Amino-4-(trinitromethyl)-2-carbonyl-1H-1, 3, 5-triazine

ZHANG Tong-wei, XU Yuan-gang, LU Ming
(School of Chemical Engineering s Nanjing University of Science & Technology , Nanjing 210094, China)

Abstract: A novel high-energy compound, 6-Amino-4-(trinitromethyl)-2-carbonyl-1H-1, 3, 5-triazine, was synthesized in one
step. The crystal structure of this compound was characterized by X-ray single crystal diffraction. Its structure and properties were
characterized by 'H and "C NMR, FT-IR and DSC. The detonation performance was calculated by EXPLOS5. The sensitivity test-
ing was performed according to the BAM standard method. The compound crystallizes in orthorhombic space group C 2/c,
a=10.183(4) A, b=9.388(3) A, c=21.324(8) A, v=2005.9(13) A’, «a=90°, B=100.246(10)°, y=90°, Z=8. The calculated det-
onation velocity and pressure for compound 1 are 8167 m-s™' and 27.6 GPa, respectively, with measured impact sensitivity of 6
J and friction sensitivity of 210 N.

Key words: high energy density material;triazine derivative;synthesis;crystal structures;detonation performance
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A novel high-energy compound, 6-Amino-4-(trinitromethyl)-2-carbonyl-1H-1, 3, 5-triazine, was synthesized in one step from
4-amino-6-methyl-1, 3, 5-triazin-2-ol. It shows potential applications in the fields of solid propellant and high energy density

materials.
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