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Fig.1 Three typical compounds of 3,5-dinitrohydroxylpyridines

2 DNP XL EMHIH & . BIELHFERE

FLAE 20 fiF28 = = 4E 48, Konigs A" Fil Binz E*
A N TR it T R0 K R TR L S P T TR 4 ) ) 4 -7
JEOE AT 22 JE ik wE SE AT S Ak A T 4l R AR Y
4HDNP 1 2HDNP, 7 4t 7 % ] 4 38 , 4AHDNP 7]
i3+ 4HDNPO 7E HNO,-HAc (1 : 1) {k % i 44
S B R TR AR 1950 4F, Hayashi E %
N7 A oK e A T X 43 R bk e 4R 4
14,145 T AHDNPO, 2002 4F 8 TS LUt i
D JERE, E AT DU RN AT 4-FR -3, 5- T Sk ik i
RAY (AHDNPO) , BlltR vl ik 25% L B, DL B
WEoE 5 L0, X = Fh 3,5- il KL R LML e FL R A 5
B o X = FAL A AT LR s R T A v b
B R 25 B 2 A Yokt B o A A
1955 4, 3 2% () Smolenski D' 28 A #4527 3,5-fily

W
-
oo

M www. energetic-materials. org. cn



3,5- i KR PR B L UE 2 RE R RO BT ST E R

127

FENEEF 2-F23E-3 ,5- RS SE AL BE (2HDNP) () 55 KE i
SRR A X E R I I A S R RRERAG 3,5-
i BE L W 179 % HE Wi S0 B, SR W & R AL 2HDNP B
EAMEE AN, 1995 4F &% Wiy Falyakhov | F''7)
25 NABHIFSE T 3k 260k 5 1 B L 20 30 % 4 ) £k 1 #
BN 12547 o

SCHRL17 =19 LL 2-32 35-5 (3 ) ML IE Rl 455 JE nit
WE Ry JiRE SR FH & R At 1R RN % R i T 2L ) T 1R R i
I, A = = 35 B T 2HDNP F1 4HDNP, X F
4HDNPO {438, SCHR [ 21 1088 B A 1 il 4 T2
AT T AL, Mol R 1d 30% . SCHk[20 - 22 ] 78 K
VSV TR RV A R IE B3R T =Rl & 0 1) 2R i,

ETEMNRS TAMMERESH ERILET €
TR & R 45 73 Hr 45 2R 3 1. 2HDNP #1 4HDNPO
oy T ONEIA L s AHDNP Ny da e X &5k . B0 T
ZIa) LA K 55 5 K oy 22 AR AE A R R U X
SR T e A R e T TR B,
AR R =S P B A K Tk AR
2HDNP 73 458 AN & K 73 5, XA AT 2HDNP
31 [V RSE IR R R 25 4, i H. 2HDNP 431 (]
f14 S B 58 J3E KT 2HDINP 537 FIK 71 22 [ 1) 08
SR, S HUK T T RHEST %, T L 2HDNP g iR 454
HIGK I TATAE

F 1 3,5-TRHELER ML ER Y & i S BOR 4 1 IC AL %K

Table 1  Crystal structure parameters and coordination numbers of salts derived from 3 ,5-dinitrohydroxylpyridines

compounds ;’:SEZ E;Zti?rl] a/nm b/nm a/ (°) B/ (°) y/(°) Z  V/inm’ /r;g - CN"
2HDNP Pna2,  orthorhombic 1.2335(4) 0.9636(3) 0.5738(2) 90 D D 4 0.682(4) 1.82 /
4HDNP Pbcn  orthorhombic 2.1728(2)  2.1654(2)  0.65713(6) 90 D D 8  3.0917(5) 1.746 /
4HDNPO P42,m tetragonal 1.3113(5)  1.3113(5) 0.4941(3) 9 D D 4 0.849%(7) 1.713 /
Na(4DNP) - 4H,0 P2,/m monoclinic  3.6392(8)  1.4446(3)  0.885%4(19) 90 98.876(2) 0 2 0.46019(17) 1.755 6
Rb(2DNP) Pi triclinic 0.4225(11)  0.9025(2)  1.0839(3) 91.983(4) 90.621(4) 103.047(4) 2  0.40231(18) 2.225 7
Cs(2DNP) - H,0 P2,/n  monoclinic  0.47828(6) 2.0297(3)  0.94790(13) 90 4.790(13) 90 4 0.9158(2) 2.430 12
Rb(4DNP) P2,/c  monoclinic  4.0208(6)  14.651(2)  13.6397(19) 90 RNPI(2) D 2 0.8024(2) 2.231 10
Cs(4DNP) P2,/c  monoclinic  4.1555(5)  14.912(17) 13.9319(16) 90 94.262(10) 90 2 0.86093(17) 2.430 10
Rb(4DNPO) - (4HDNPO) Pi triclinic 0.80456(2) 0.96263(3) 1.05238(3) 87.392(2) 89.515(2) 79.156(2) 2  0.79968(4) 2.021 11
Cs(4DNPO) C2/c  monoclinic  1.8921(15)  0.77396(6) 1.52842(11) 90 126.89(10) 90 8 1.7901(2) 2.471 10
Mg(2DNP), - 8H,0 Pi triclinic 0.71859(11) 0.76277(11) 1.10183(16) 74.795(2)  82.016(2)  70.99%6(2) 1  0.55008(14) 1.620 6
Mg(4DNP), - 6H,0 P2(1)/c monoclinic 0. 7477(2) 1.3190(3)  0.9880(3) 90 98.101(3) 90 2 0.9645(4) 1.724 6
Ba, (2DNP), - 8H,0 Pi triclinic 0. 82036(8) 1.06875(11) 1.08308(11) 93.1500(10) 92.2190(10) 96.0270(10) 2  0.94198(16) 2.036 10
Ba, (4DNP), - 10H,O P2(1)/n monoclinic 0. 66707(8) 1.36140(16) 2.1401(3) 90 92.0300(10) 90 2 1.9424(4) 2.037 10
Ba(4DNPO), - 6H,0 Fdd2  orthorhombic 2.4143(3)  2.6133(3) ~ 0.65855(7) 90 D D 8  4.1549(8) 2.064 10
Mn(4DNP), - 4H,0 P2,/n monoclinic  0.8928(3) 0.9105(3)  1.0688(3) 90 97.984(3) 90 2 0.8004(4) 1.91 6
Co(4DNPO), - 4H,0 P2,/n  monoclinic  1.16964(11) 0.99132(10) 1.21000(12) 90 92.1330(10) 90 2 1.4020(2) 1.605 6
Ni(2DNP), - 4H,0 P2,/n monoclinic - 0.98344(12) 0.66582(8) 1.34397(17) 90 9.8340(10) 90 2 0.87377(19) 1.8% 6
Cu(4DNP), - 4H,0 P2,/n  monoclinic  0.94921(11) 0.87001(10) 1.02303(11) 90 98.8390(10) 90 2 0.83481(16) 2.004 6
Cu(4DNPO), - 4H,0 P2,/n " monoclinic  0.83705(10) 0.99307(12) 1.05771(12) 90 98.021(2) 9 2 0.87062(18) 2.044 6
Zn(4DNPO), - 4H,0 P2,/n  monoclinic  0.84154(10) 0.99806(12) 1.05695(13) 90 97.3500(10) 90 2 0.88045(18) 2.028 6
Cd(4DNPO), - 4H,0 P2,/n " monoclinic ~ 0.85072(10) 1.02254(11) 1.05075(12) 90 9.6500(10) 90 2 0.90789(18) 2.139 6
Pb(2DNP), P2,/n " monoclinic 0. 85253(9) 0.92938(10) 1.9.654(2) 90 102.289(2) 0 4 1.5216(3) 2.512 5
Nd(4DNP), - 3C,H;OH P2,/c  monoclinic  1.5256(4)  1.0737(2)  1.9200(4) 90 95.5%4(2) 90 4 3.1302(12) 1.771 9
{Nd(p-ox) (4DNPO) - 4H,0}, p7 triclinic 0.67695(7) 0.99695(11) 1.46269(16) 73.7190(10) 88.1370(10) 76.6930(10) 2  0.92158(17) 2.077 9
NH, (4DNP) P1 triclinic 0.3912(15)  0.79559(16) 0.81064(17) 114.112(2) 90.020(2)  112.940(2) 2  0.39340(14) 1.706 /
(C,Hs),NH, + (4DNP) C2/c monoclinic  1.00775(11) 1.55420(17) 1.65023(18) 90 92.5260(10) 90 2 2.582(5) 1.39 /
Note: 1) CN is coordination number.
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A Review on 3 ,5-Dinitrohydroxylpyridines and Their Salts

ZHANG Guo-fang', YA-sen - Mu-sa', ZHAO Feng-qi’, FAN Xue-zhong’
(1. Key Laboratory of Applied Surface and Colloid Chemistry, Ministry of Education/School of Chemistry & Materials Science, Shaanxi Normal University, Xi'an
710062, China; 2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The current development of three 3, 5-dinitrohydroxylpyridines ( 2-hydroxyl-3, 5-dinitropyridine, 4-hydroxyl-3, 5-
dinitropyridine and 4-hydroxyl-3,5-dinitropyridine-N-oxide ) derived metal and nonmetal salts concerning their syntheses, crystal
structures, thermochemical properties and thermokinetic behaviors as well as their effects on combustion properties of
cyclotrimethylene trinitramine-composite modified doule based (RDX-CMDB) propellants was reviewed. It was founded that all
lead and copper salts derived from these 3,5-dinitrohydroxylpyridine compounds present catalytic effects on the combustion of
RDX-CMDB propellants, of which the lead and copper salts of 2-hydroxyl-3,5-dinitropyridine (2HDNPPb/2HDNPCu) composite
catalyst is the best one. It is predicted that some candidates with better catalytic properties as burning-rate modifiers for combustion
of solid propellants will be found,when more and more novel 3,5-dinitrohydroxylpyridine derivatives and their energetic salts are
synthesized and their catalytic efficiencies are evaluated.

Key words: organic chemistry; 3,5-dinitrohydroxylpyrodine; synthesis; crystal structure; research progress
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