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Scheme 1 Synthetic route of TATB from the phloroglucinol

2.3 TATB R E &R

WA UG S0 B SRS TR i L 2 4b
SELEAE I BT T BORAE 1 =1 Bk R 2K =8 (TNPG) . =&
AFE AN (TETNB) | = H 4 3 = i 3£ 75 (TMTNB)
I TATB (5> F 4540, 82 1 A K =9

TNPG: ¥ /5. 166 °C (167 °C”'); "H NMR
(300 Hz, C,D,O, 25 °C, TMS): & =8. 281 (S,
3H); " C NMR (300 Hz, C,D,O, 25 °C, TMS):
5=207.8,153.4,122.7; EI-HRMS: C,H,N,O,, 3
A 261.0,52I{E . 261.0,

TETNB: #5116 °C; "H NMR (300 Hz, C,D, O,
25 °C, TMS): §=4.24 ~4.31(t, 4H),1.31 ~1.36(t,
6H); " C NMR (300 Hz, C,D,O, 25 °C, TMS):
§=206.1, 147. 6, 137. 3, 75. 4, 15. 6; EI-HRMS:
C,,H N, O, S . 345.1, 52 : 345.1,

TMTNB: # /. 74 °C; '"H NMR (300 Hz,
C,D,0,25°C, TMS): § =4.06(S, 9H); " C NMR
(300 Hz, C,D,0, 25 °C, TMS): 6 =206.2,148.5,
136.7,65.2; EI-HRMS: C,H,N,O, , # £ {4 : 303.03,
SZIE . 303.03,

TATB: ¥4 5: 368 °C(DSC #:); '"H NMR (300 Hz,
DMSO-d,, 25 °C, TMS): 6 =3.52; FT-IR(KBr JE )
cm ™' 3319,3217,1611, 1567, 1446, 1222, 1175, 728,
TCERIHT (%) . BASAE (LMfH) . C 27.91(27.75),
H 2.33(2.28),N 32.56(32.70) .
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Table 1  Effect of nitration system on the yield of TNPG

No. nitration system n(PG) : n(nitration reagent) T/°C  vyield/%
1 HNO, n(PG) : n(HNO;) =1 :10 <10 16

2 HNO,/H,SO, n(PG) : n(HNO;) =1 : 3.5 <10 45

3 KNO,/H,SO, n(PG) : n(KNO,) =1 :3.5 <10 70

4  NH,NO,/H,SO, n(PG):n(NH,NO;)=1:3.5 <10 80

3.1.2 BEE=M/MAEBRERE R ERE R RNIER
Ext TNPG U B 2501

T A A 5 b, [ E BN IR B AE 10 C LT,
[ A =W iy 2 e B M (n(PG) @ V(H,SO,)) 2k
0.534 mol - L™ #F5¢ 7 ] 4 = B /5l 92 & W3 b 9 k)
L, 25 58 1 AN [R] A9 6F 7 i WA 38 1) 52 i), S 3 4% 2R DL
2, WNER2FTDEL: YRR AT 3.3 1,1
Fhem N 87.0% , 3 H 6 et B 4 (No. 1),
W (] 245 = 1y / i TR e e 1oy 0k LU 4811 185 fin, TNPG (8 i
2R BEA, T LR /N ER 43 (B 2R = 4 A B TR
(No. 2,No. 3); B 8] A4 = M /i BR B L 1] 5 3 2
WA, BCRE R KEER, RA 63% (No. 4), I,
AL AR 1 2 3.3,

TEPUAL T2 S0, A IR = M S vy ¥k B35 Xof i 3
WAHR KA, L as R WL 2, WK 2 halLIFE
He 24 n(PG) : n(H,SO,) N 1 : 3.3, [ HkE N
0.356 mol - L ™"f}, TNPG Byl #i55) 91% , 3 B 78 1
SRy B e ek, H8 R B N B B AR AT S g vk BE KR 23 i TNPG
o R K

www. energetic-materials. org. cn



TS TATB 1) £ T et

553

f i 347 AR RV R 4 F 6 (No. 5 ~No. 8) o J5 P ] g
TR g S e B A R 0 R L 9
J5 G 1 2 9 O L A B R A L S R
FE AL T = 8 T 5 50 TNPG 1 i 3 220 e 45
[, % 0. 356 mol L~y i 2 o e

F 2 NPELG RV BT TNPG IS5 (1) 52
Table 2

reaction concentration on yield of TNPG

Effect of the different ratios of raw materials and

No. n(PG) : n(NH,NO;) M/mol -L~" T/C yield/%
1 1:3.3 0.534 87.0
2 1:3.6 0.534 76.6
3 1:4.5 0.534 0~10 % 30.8
4 1:3.0 0.534 63.0
5 1:3.3 0.457 88.3
6 1:3.3 0.400 89.3
7 1:3.3 0.356 0~10°C 91.0
8 1:3.3 0.320 77.1
9 1:3.3 0.356 0~15 °C 88.3
10 1:3.3 0.356 0~30 °C 81.1
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SR E 45 d 109 J7 28T T, R B DR IE = Wi, S RE
PRUEZAEBE . B IS E — 20 B AR 5 Y R = R 1Y Lk 41 )
T 4/p, X TETNB % 05 2 3 A % A % (No. 6,
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Table 3 Screening of the different alkyl reaction reagents
N v/mt ield/ %
®  TCH(OCH, ), CH(OCH,CH, ), e
1 30 - 89.3
2 - 30 94.0

R4 BAELLZ AR
Table 4 Optimization of the alkyl reaction

entry m(TNPG) : V(CH(OCH,CH,), yield/%
1 1:12 93.5
2 1:10 93.3
3 1:8 93.0
49 1:8 93.9
5% 1:8 87.8
6 1:6 94.0
7 1:4 94.4
8 1:2.4 22.6

Note: 1) All reactions were carried out in nitrogen; 2) The TETNB was
precipitated in the water.
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Table 5 Optimization of the amination reaction

No. velocity of NH;/mL - min~" V(NH; - H,O)/mL solvent yield/%

1 10 - ethanol 75.6
- 15 ethanol 99.4
- 15 toluene <5
4 & i’
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Improvement of Synthesis Technology of TATB Free from Chloride

HUANG Jing-lun, ZHANG Li-yuan, MA Qing, WANG Zheng
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: To avoid the influence of CI™ in 1,3,5-triamino-2,4,6-trinitrobeneze( TATB) , the synthetic technology improvement of TATB
without Cl~ was studied starting from phoroglucinol (PG), which were three steps including nitration, alkylation and amination. The
affecting factors such as reactant reagent, mole ratio of material, temperature and concentration of reaction were studied. The yield of
each step reaction reaches up to 91%. The structures of TATB and its intermediates were identified by 'H NMR,"” C NMR, and mass
spectra. There are two special aspects in the improved technology: one is the new nitration agents NH,NO, /H,SO,, and other is usage
of ethanol as the reaction solvent. The optimized nitration conditions are :molar ratio of PG to NH,NO, 1 : 3.3, reaction concentration
0.356 mol - L', temperature below 10 °C.

Key words: organic chemistry; phloroglucinol; 1,3,5-triamino-2,4,6-trinitrobenzene( TATB) ; organic synthesis; technology improvement
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