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Scheme 1 Synthetic route of triazidotriacetin
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0, B A B A A, IR BEIE [ 25 ~ 450 °C, J i R

10 °C - min™ 3K FERZ 5.09 mg, i RE Ly P 28 4
B I . ¥ GIB772A-1997 Jyik 501.2,

FESh 5.0 g, iR IGIRJE 100 °C iR I mfa] 48 h,

2.3 EMEWRRIE

2.3.1 TAABIERGE=SKR=ZEHHEE(TCA)MEK

100 mL PY ETJE, ke 1 R BE T 43 K i B v Bk
7%, A 7.4 g(0.08 mol) A =%,26.1 g(0.276 mol)
AR i o AR IR, 2K 110 ~ 115 Cllj ik,
ZIK AT ERE Y R H), Na, CO, K Ve % — Ik,
IRIG ZUOKTE 2=k, o7k MgSO, 14, I B &
ARAF IR B A7 WM AR M 22.8 g, W 88.5% , 4l i
96.3% (GC) ,

IR(KBr,»/cm™): 1761(C=0),1167(COC),
699 (CH, Cl); '"H NMR ( DMSO-d,, 500 MHz) ,s:
5.29 ~5.33(m,J=20Hz,1H,CH) ,4.41 ~4.42(d,
J=5Hz 4H,2CH,),4.38(s,6H,3CH,);"” C NMR
(DMSO-d, ,125 MHz), §: 167.27 (2C — O), 166.85
(C—0), 66.20(2CH,0), 63.04 ( CHO ), 41.10
(2CH,Cl), 40.92(CH,Cl),

2.3.2 ZEBR=ZEBHBABHER

100 mL PO, e 1 R T RNV BEAE AR I
A 5 g(0.015 mol) TCA,30 mL P Hi-7K & 5 % 5,
3.3 g(0.046 mol)NaN, , [a] Jfi iz i 2 80 5 B} [A] , 4 4)
Je A3 7K s Rz R RS AT R T A O A, R e
FEMMU, G IF AP, pH =8 ~9 IR VEIR — I, R )G
2K PE 2 R IR R 2 A W B AR 5 6 0 W
AR 5.0 g, U 95.0% , 46 96.8% (HPLC) ,

IR(KBr,p/cm™): 2106(—N,),1747(C —=0),
1180(COC); 'H NMR(CDCI,,500MHz) ,5: 5.41 ~
5.45(m, J=20Hz ,1H,CH) ,4.30 ~4.34,4.52 ~56
(d, J =20Hz 4H, 2CH,) 3. 93 (s, 6H, 3CH, );
""C NMR(CDCl,,125MHz) ,§: 167.94(2C — O),
167.71( C—=0),65.98(2CH,0),62.93 (CHO),
50.23(2CH,),50.18(CH, ) ., JTCEAHT(CyH,, ON,,%) :
S (SZMIAA ) C31. 67 (31.74),H3.22(3.17),
N36.95(36.36); HPDSC(10 °C - min™'); 247.4 °C
(Ir iRz ) o
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Table 1  Effect of the amount of toluene-p-sulfonic acid on the

yield and purity of trichlorotriacetin( TCA)

catalyst/% 0.8 2 3 5 6.8
yield/% 79.8 84.4 86.8 88.5 83.2
purity /% 91.7 96.2 96.0 96.3 95.4

P GEREW A R B R AL,
b 22 MW SR Al B JF R gk — 20 4 5, A AT RE Y O ik Ak
F S 2 SRR R R AR TR if A TR R A
FHEHN 2% ~5% .
3.1.2  #}EEXF TCA W 2= 70 4 B B9 82 1

AW S E ORI E R n, 0, =
103 HZEa DR 18 Ak 52N = W 1Y) 4 BE RO i 2R
A REAS T R W AT 58 4, A SR AH X o i 2 A R 1R AL
RSB 5. BRI, 43 3 LAAS [A] 78 R e R A7
SEEy AR WK 2,

R 2 RN TCA WA Al B 1Y 5 1

Table 2 Effect of molar ratio on the yield and purity of TCA
ny i, 1:3.0 1:3.15 1:3.30 1:3.45 1:3.60
yield/% 69.3 79.9 84.6 88.5 85.9
purity/% 80.3 90.0 94.9 96.3 92.1

M 2 R AT E W H2 R R T 1 3,45 1,
Yk S 34 N SR SR W A, 2l E AN R B AR R AL X2 R
AL TRIRYERS IR, A WG I &, YR & rp A e i &
TRB 23 IR & A K A RN, B RE A T ) R
afi B UL, SEIR TR RN S RE S SR I BOBHEE IR o
1:3.45,
3.1.3 R 7B E B %0

NG I 1Y TR K SN I E] L AR 110 ~ 115 CHyf
5T NI SN B[] 6 52 8T 7 A AL % R 0 B 1 5 )
giRNES3 .
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Table 3  Effect of reaction time on yield and purity of TCA
t/h 8 16 20 24 28 32

yield/% 53.1 77.8 82.3 88.5 87.4 86.0
purity /% 74.7 92.2 93.7 96.3 95.5 93.8

53 5H BRI TE K T I 1] AT DR G %
B S I TG T 24 h IS TCA I35 il il A
WEARG 45 45 % 18 S £ R IR TR 17 S 24 h,

3.2 BEARL

SRR S NaN, &R A = A A
2R I 92 B R B8 NaN, FE 4R T A 5 8 18
KT HAB (P, © P ) JE 23 590 L 00 52 157 ] %
P 9 7 AR B B L 5 T = A k1
o F 45 BB 55 R L 4 ~6 TR

§E4 NaNs H/‘JFH%XQL TAA W’?ﬁfﬁfiﬂ@%u[ﬁ]

Table 4 Effect of the amount of NaN, on the yield and purity
of TAA

Nexp * Mheo 1.05 :1 1.10 -1 1.15:1 1.20 :1
yield/% 88.4 95.0 94.7 95.1

purity /% 93.0 96.8 97.2 96.3

B A NaN, i A L 385 i, 7= 4 U 2% 0 4l B b Bl
Z P, X T NaN BB, — J7 4 & T RO
W A 152 17 49 ) ) A 55 A il JRE AT R K S —
7 T {6 SR A R ) G 7 [ AR AT 2% 03 B R I
KAL) R R4 TTUEE, Y n,, * Npo KT
1.10 1 [, 4k S 58 i NaN, i &, IR fal B - i 4
KKHIAAL . (HE 5] NaN, (1) 85 1 B R8s 2 A
2B, Sae AR P NaN, (14 B8 /R i 45 ] 7E B A8 1
1.10 %,

RS ROV OIS TAA YA F0 4L B 1Y 52 15
Table 5
yield and purity of TAA

Effect of the volume ratio of mixed solvent on the

V(acetone) : V(H,0O) yield/% purity /%
35:0 67.3 77.4
28.5:1.5 94.5 96.1
25.5:4.5 95.0 96.8
22.5:7.5 94.8 96.6
15 : 15 84.7 90.4

5 R, TN A DA SR SR I 5 5 A RE R L
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BAK . MPIE SRR Ry 28.5 1 1.5 ~22.5 :7.5
K i BB 5 % ~25% ) B, 41 B Fl ™ S840 2, 4k 2
B B e A TR A o K R Sy P AR K Ry
BIRR, S8R = W H M ERE T, NaN, 7% Tk,
VR R A K BN T RN AR FR I 38— 8 R
Wy 5 B SO A R SR 1) 0 1 5 AT . BT AR A
Vs 70 EL BB K i R 5% ~25% il o

R 6 SN A] N TAA WG4l B 1Y 5 i

Table 6 Effect of reaction time on the yield and purity of TAA
t/’h 6 8 10 12 15
yield/% 85.2 89.3 95.0 95.2 94.9
purity /% 93.0 95.6 96.8 95.9 96.0

# 6 S5 R R BEE N R K 7= ) IR
Fivali Bt il 2 A2 A, >4 B B[R] K T 10 h B, i3
afi BE AR AN, R AR 1 SO B[] 2 10 h
3.3 TAA 9 gE

TAA 3 B 657 IR MR, AT 7 TR, — &
Wbt , LR R, — W LA ( DMSO) |, — I 3 F i
(DMF) S8R, AN oK, QS5 38 4 & & DSC il
Y TAA W i L B2 Oy 247.4 C (181 1) . T DSC
B2 UGN E TAA I BEIEALTRBE (T,) ), N =70 CE=
A IEEL R IR, B LLINA TAA 1 T,<-70 C,
TG ik (K 2) ] 51 TAA 7£ 202. 83 C4 &H
2.89% ,256.01 °CH{ 2k T 92.88% ,437.09 °CHJ X
ASERRE; A ZEELRmAE RN S5 g TAA FE &
100 °CH#r£z 48 h iS5 &8 4.2 mL, KA Gaussian
98 FLJF ¥ MP3 J7 ik ) Kamlet 233817~ xib Hoptk g ik
s . P 1.545 g - ecm ™ ARG 149.17 k) - mol ™',
JEH 6654 m - 7 JR)E 17.83 GPa,Jg# 4634 k) - kg™,
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Fig.1 DSC curve for TAA at a heating rate of 10 °C - min~
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Synthesis and Characterization of Triazidotriacetin
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Abstract. Triazidotriacetin (TAA) was synthesized via esterification and azidonation using propanetriol as raw material. The over-
all yield was 84.1% . The structures of intermediates and target compound were characterized by IR, NMR and elemental analysis.
The factors affecting esterification and azidonation reactions were discussed. Results show that the optimum conditions of azidona-
tion reaction are determined as: the dosage of NaN, is 1.10 times of theoretical value, i.e. n., : n,,=1.10 (molar ratio) , the
dosage of water is 5% ~25% of the total volume of acetone-water mixed solvent, and the reaction time is 10 h. The yield of TAA

is 95.0% and its purity more than 96.8%.
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