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Synthesis, Structural Characterization and Process

Optimization of Borneol Ester

CHEN Chuan—Bing, WU Hai—Tao,

Ml Sui-Qing,  WANG Ning—Sheng

(Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China)

Abstract: Objective To study the synthesis process of borneol ester. Methods The structure of borneol ester was

confirmed by FT-IR, "CNMR and 'HNMR. Orthogonal design was used to investigate the effect of reactant mole

ratio, reaction temperature and reaction time on the synthesis process. Results The orthogonal design result

showed that the condition of process optimization was as follows : reactant mole ratio of borneol and acid was

1:1.2, reaction temperature was 110 °C, reaction time was 6 h. Conclusion The synthesis process has certain

reference value for developing more ramifications of borneol ester, broadening the application scope of Borneol.

Keywords: borneol ester; synthesis; process optimization; borneol
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Figure 1 Reaction of borneol and acid

2.1 KREEMEHRIE

2. 1.1 4-FEARCRWER KR B N H OB AR E
e, MEFETK, AIETED . O WER. O
CERFEAPIER . 5 58103.3 ~103.6 C,

BCNMR (125 Hz, CDCL/TMS, &, ppm) :
14.00, 19.00, 20.24, 25.89, 28.23, 36.98, 45.15,
48.60, 49.21, 81.00, 123.55, 130.62, 136.25,
150.48, 164.94,

'HNMR (500 Hz, CDCI/TMS, 8, ppm): 0.82
(s, 3H), 0.87(s, 3H), 0.90(s, 3H), 0.95~0.99
(m, 1H), 1.29 ~135(m, 1H), 1.66 ~ 1.79 (m,
2H), 1.88 ~1.95(m, 1H), 2.30 ~2.38(m, 1H),
2.62 ~2.64(t, 2H), 2.65 ~2.68(t, 2H), 4.90 ~
493 (m, 1H), 5.13 ~ 5.16(m, 1H), 8.30(di,
2H), 8.20(di, 2H).

UV: 261 nm; IR(KBrJEF )vfem™: FRAE &
1 707.04(fi§, C=0), 1523.13(s, NO,), 1347.39
(s, NO.), H§HEAPAEIRB IR, 1 384.17
(s, CHy), HIEMPaaRslhIBsRmmRI. 1122.61
(fig, C-0), 1102.17(fi, C-0), 869.21(s, Ar
C-H), C-Hfgg¥Rsh B, st XA
RARAIRERL
2.1.2 2-RFETEkkR B NAGLEE., FEYXE
WK, WETED . N, CROER . .
SRR i 41.4~42.2C,

BCNMR (125 Hz, CDs; OD/TMS, &, ppm) :
14.07, 19.30, 2020, 2840, 29.00, 37.80,
46.35, 64.95, 83.00, 128.00, 132.00, 132.20,
133.70, 132.30, 134.00, 167.75,

'HNMR (500 Hz, CD; OD/TMS, &, ppm) :
0.93(s, 3H), 0.95(s, 3H), 1.00(s, 3H), 1.16 ~
1.19(m, 1H), 129 ~ 1.41(m, 2H), 1.74 ~ 1.81
(m, 2H), 2.11 ~2.13(m, 1H), 248 ~ 2.50(m,
IH), 5.13(m, 1H), 830(di, 2H), 8.20 (di,
2H),

UV: 232 nm; IR(KBrJE /) v/em™: FRAF &

1722(f5, C=0), 1377(s, CH,), HIAhgaIRsh
WA SRR W, 1278 (fiF, C-0), 1 122(f§,
C-0), 755(s, ArC-H), C-H{H%iRzhH B8
We, S SRR A RE A

2.1.3 4-REFTE KN B NEAGLEN., UM
WK, Wi TED . NE . 2RO, B
A LA . 165, 170.2 ~ 170.8 C.

“"CNMR (125 Hz, CD; OD/TMS, &, ppm) :
13.86, 19.20, 20.60, 27.07, 29.10, 39.34, 46.45,
48.95, 81.80, 127.10, 129.50, 129.80, 131.80,
132.30, 139.84, 169.59,

'HNMR (500 Hz, CD; OD/TMS, &, ppm) :
0.85(s, 3H), 0.89(s, 3H), 0.98(s, 3H), 1.20 ~
1.28(m, 1H), 1.29 ~1.41(m, 2H), 1.72 ~ 1.77
(m, 2H), 236(m, 1H), 2.71(m, 1H), 3.97
(m, 1H), 8.00(di, 2H), 7.48(di, 2H),

UV: 232 nm; IR(KBrJEF )vfem™: FRAF 14
1683(fig, C=0), 1384(s, CHy), HHRMLEIRBN
LA SR, 1 306(HR, C-0), 1 176(Hk,
C-0), 762(s, ArC-H), C—H izl Blsm
W, o AU CR YRR
2.1.4 RTBORABEOER NAGLN. 7Y
M TR, AT TEM . Nl . CROBE. &
. SR VLIEN . 1356 ~36.9 C,

“CNMR (125 Hz, CD; OD/TMS, &, ppm) :
13.77, 19.12, 20.00, 27.85, 28.75, 37.60, 40.40,
46.20, 49.30, 81.80, 125.00, 126.60, 126.80,
127.30, 128.90, 129.20, 132.40, 133.50, 135.40,
134.00, 167.75,

'HNMR (500 Hz, CD; OD/TMS, &, ppm) :
0.68(s, 3H), 0.84(s, 3H), 0.88(s, 3H), 0.95~
1.15(m, 1H), 1.58 ~ 1.62(m, 2H), 1.64 ~ 1.68
(m, 2H), 2.25 ~232(m, 1H), 2.48 ~2.50(m,
IH), 4.13(s, 2H), 4.84 (m, 1H), 7.45(di,
2H), 7.53(m, 2H), 7.83 (i, 1H), 7.90 (di,
1H), 8.04(di, 1H),

UV: 232 nm; IR(KBrJEH )vlem™: FRAEIE
1730(fig, C=0), 1384(s, CHy), HFEMLEIRS)
AR SR G M, 1 214(FE, C-0), 1 170(fE,
C-0), 790(s, ArC-H), C-H % zhH BLa#EL
e
2.2 KRBEERIZMMMA ERE R AR
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Table 1 The factors and levels in orthogonal design for
borneol ester synthesis process

BES
K KR 5 S 7 S ]
BRHEE(4) (*C)(B) (h)(C)
1 1:1.0 110 4
2 1:1.1 120 5
3 1:1.2 130 6

2.2.2 REBELSRBLER WRIPHRZERK
SEHESTH O EASISS:, 43T T & e g FAE
W, SRR 2 ~ 40 SR R
2 XA 25 X J0 i 2 M . (HGE i 2 3 )
ZRAEM EWEIE T, VA=Y 7= 5 %

F2 KRBEEHIZEXRREER
Table 2 Orthogonal design results for borneol ester
synthesis process

5 ks 3 (%)
PR WUECC) U] (h)
1 1 1 1 57.5
2 1 2 2 53.1
3 1 3 3 443
4 2 1 2 53.1
5 2 2 3 57.5
6 2 3 1 39.8
7 3 1 3 62.0
8 3 2 1 48.7
9 3 3 2 48.7

&3 WMENNER

Table 3 Range analysis results

K2 IE 1 a2 YA 3 W2 R

A 0.516 0.502 0.531 0.029

B 0.575 0.531 0.443 0.132

C 0.487 0.516 0.546 0.059
x4 FHESWER

Table 4 Analysis of variance results

25 SS df MS FAE P{E Ferit

A 0.001306 2 0.000653 0.25 0.80 19

B 0.027416 2 0.013708 5.25 0.16 19

c 0.005222 2 0.002611 1.00 0.50 19

WERZE 0005222 2 0.002611

Bt 2438104 8

GEARPR, FR T AL B, C = PRIEXE RN Y5 0 I
PR« RONIIREE (B)> BRI ] (C) >8R (A)
RACE R R : ABICs, BIVK T SRRBOEHL
1:1.2, ROVRBEA 110 °C, VISR 6 he

3 it
ABFGOIKH BT T A0, B2 B T
Eiife.
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i k7% 5, HAinfb &% "CNMR 3%
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