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Synthesis of Serial Glycyrrhetinic Acid Derivatives and Spectral Identification
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ABSTRACT OBJECTIVE: To synthesize a series of Glycyrrhetinic acid derivatives, and to determine the spectrum of it. METH-
ODS: Glycyrrhetinic acid methyl ester and glycyrrhetinic acid ethyl ester were synthesized by modifying glycyrrhetinic acid 30-car-
boxyl; glycyrrhetinic acid methyl ester-3-O-acetate and glycyrrhetinic ethyl-3-O-acetate were synthesized by modifying glycyrrhetin-
ic acid 3-hydroxy; deoxy glycyrrhetinic acid and deoxy glycyrrhetinic acid methyl ester were synthesized by modifying glycyrrhetin-
ic acid 11l-carbonyl. The spectrum of the compound was determined. RESULTS: Identifying by UV, IR, MS, 'H-NMR and "“C-
NMR, that made sure the synthetic glycyrrhetinic acid derivatives were just the target compound. CONCLUSIONS: The synthesis
of glycyrrhetinic acid derivatives lays the foundation for the follow-up research on activity and the toxicity.
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HERER, FFLOK 0P 2 ko D RIS D e, LA i 2,
P T 45 &, 40 A5 30 T R kR B R (e e TR AR, H 4,21
g, I 86.9% , mp 251.6~252.5 °C) FIH BRIk £ Tg (1144,
SR AR, 2L 3.80 g, e # M 76.6% ,mp 214.4~217.6 C) .
TR A L - LR 1 B 2,

Bl HEXBPBENAMREE
Fig 1 Synthetic routes of glycyrrhetinic acid methyl ester

B2 HERXBZIENEHEE
Fig 2 Synthetic routes of glycyrrhetinic acid ethyl ester
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B 3.00 g HRLUCER /LR T 30 ml MERE b, F-AITA 50
ml Jo/K R ET , 34 TR A8 5 B T 24 h, R RV &5 K
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Fig 3 Synthetic routes of glycyrrhetinic acid methyl es-

ter-3-0-acetate
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B4 HERXRBZE-3-0-ZBEENEREEE
Fig 4 Synthetic routes of glycyrrhetinic acid ethyl ester-
3-0-acetate
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Fig 5 Synthesis of 11-deoxy glycyrrhetinic acid
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Fig 6 Synthesis of 11-deoxy glycyrrhetinic acid methyl ester
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Fig 7 UV spectrum of 6 kinds of glycyrrhetinic acid deriva-
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tives
A.glycyrrhetinic acid methyl ester; B.glycyrrhetinic acid ethyl ester; C.
glycyrrhetinic acid methyl ester-3-O-acetate; D.glycyrrhetinic acid ethyl
E.11-deoxy F.11-deoxy
glycyrrhetinic acid methyl ester

2871 cm™'(—CH,), 1723 em™'(—C00), 1 658 cm™'(—C=
0),1218 cm '(—OCH,) .

3.2.2 HHFRMRZEE 3520 cm'(—OH),2 973 cm™'(—CH,) ,
2862 cm™'(—CH,),1 727 cm ™ '(—CO00),1 644 cm '(—C=
0),1171 em ' (—O-CH.—)

3.2.3  HHEIRMHEE-3-0-Z R EE 2 955 cm™'(—CH,), 2 874
em '(—CH,),1729 cm '(—CO0),1653cm '(—C=0),
1247 cm™'(—OCH,) .

3.24 HEWRERLER-3-O-Z kB 2 955 cm™'(—CH.), 1 734
cm '(—C00),1 653 cm '(—C=0),1 214 cm '(—C—0—C—),
3.2.5 11-BATHBRER 1720 em™ A2 AT (MRS 25 , S
L1 SEBREERN R 3 3 440 cm™'(—OH),2 944 cm™' (—CH,), 2 871
cm '(—CH,),1 705 cm™'(—COOH),1 176 cm™ ' (—C—0O—
C—)o

ester-3-O-acetate ; glycyrrhetinic  acid;
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Fig 8 UV spectrum of 6 kinds of glycyrrhetinic acid deriva-

tives

A.glycyrrhetinic acid methyl ester; B.glycyrrhetinic acid ethyl ester; C.
glycyrrhetinic acid methyl ester-3-O-acetate; D.glycyrrhetinic acid ethyl
E.11-deoxy F.11-deoxy
glycyrrhetinic acid methyl ester
3.3 HERRITEWHIEE

HE YR I EE A [M+1] 4 485, H H IR IR BRI [M+1]
499, T HR IR BR-3-0- ZTRER I [M+1]" 2y 527, B IKIR &
Wi -3-0- Z R BR /9 [M+ 117K 541, 11- B S0 H B R 1 My
456 , 11~ 4 H B R F IR 1 MRy 470, 6 R B RATAE )
Ry PR IS5 o L S T (FAB-MS) P L IAT 9.
34 HERXRERITEWENMR
3.4.1 'H-NMR(400 MHz,CDCL,, TMS) (1) H KRR 0.81
(6H,s,2x—CH,),1.03(3H,s,—CH;),1.13(9H,s,3x—CH,) , 1.14
(3H,s,—CH,) 1.17(3H,s,—CH,),2.34(1H,s,H-9) ,2.79(1H,
m, H-18) , 3.23 (1H, m, H-3) , 3.68 (3H, s, —COOCH) , 5.67
(1H,s,H-12),7.26 (CDCL,) ; (2) H 5k 2 £ i : 6 0.69 (3H,

ester-3-O-acetate ; glycyrrhetinic  acid;
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Fig 9 FAB-MS spectrum of 6 kinds of glycyrrhetinic acid
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A.glycyrrhetinic acid methyl ester; B.glycyrrhetinic acid ethyl ester; C.
glycyrrhetinic acid methyl ester-3-O-acetate; D.glycyrrhetinic acid ethyl
E.11-deoxy F.11-deoxy
glycyrrhetinic acid methyl ester

s,—CH;),0.81(9H, s, 3x—CH,), 0.99 (3H,s,—CH,) , 2.34
(1H,s,H-9),2.79(1H, m,H-18),3.22(1H, m,H-3),5.58 (1H,
s,H-12),7.26 (CDCL) 5 (3) H BL 2 H i -3-0- £ B2 Tk : 60.76
(3H,s,—CH,), 0.88(6H, s, 2x—CH;,) , 1.16 (3H, s, —CH,) ,
1.17(3H,s,—CH,), 1.19(3H,s,—CH,) , 1.38(3H,s,—CH,) ,
2.06(3H,s,—0COCH;),2.36(1H,s,H-9),2.82(1H,m,H-18),
3.69(3H,s,—COOCH,) ,4.52(1H,m,H-3),5.67(1H,s,H-12);
(4) HHEYRTR Z,1i5-3-0- 2. T4 TG : 6 0.82(3H,s,—CH,) ,0.89(6H,
s, 2x—CH,) , 1.15(3H, s, —CH,) , 1.17 (3H, s, —CH,) , 1.18
(3H,s,—CH,), 1.25(3H,s,—CH,), 1.38 (3H,s,—CH,) , 2.08
(3H,s,—OCOCH,),2.37(1H,s,H-9),2.80(1H,m,H-18),3.69
(2H,s,—COOCH..) ,4.53(1H, m,H-3),5.65(1H,s,H-12);(5)
11-Ji 4 H 55 R . 6 0.76 (3H,s,—CH,) , 0.78 (3H, s,—CH,) ,
0.94(3H,s,—CH,),0.98(3H,s,—CH,),0.99(3H,s,—CH,) ,
1.13(3H,s,—CH,), 1.17(3H,s,—CH,) , 3.14(1H, m, H-3) ,
5.26(1H,t,J=3.6 Hz, 12-H) ,4.86,3.30(CD,OD) ; (6) 1 1-JJji %A
TR R ER g 6 0.76 (3H,s,—CH,) ,0.78(3H,s,—CH.,) , 0.94
(3H,s,—CH,),0.96(3H,s,—CH;) , 1.00(3H,s,—CH,) , 1.12
(3H,s,—CH,), 1.14(3H,s,—CH,) , 3.14 (1H, m, H-3) , 3.68
(3H, s, —COOCH,) , 5.27 (1H, t, J=3.6 Hz, H-12) , 7.27

ester-3-O-acetate;; glycyrrhetinic  acid;
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(CDCLy) .

3.4.2 "C-NMR(100 MHz,CDCl,, TMS) (1) H %72 ik -

6 200.2(C-11),176.9(C-30),169.1(C-13),128.6(C-12),78.8

(C-3),61.8(C-9),55.0(C-5),77.3(CDCL,) ; (2) HH KB LTk -

6 200.2(C-11),178.3(C-30),169.3(C-13),128.5(C-12),78.8

(C-3),61.8(C-31),60.7(C-9), 77.3(CDCLy) ; (3) H B &k & H

fig-3-O-Z. 121k -6 80.6(C-3),128.5(C-12),169.2(C—0—CO—),

171.0(C-13),176.9(C-30),200.0(C-11) ; (4) H F KL 2. Fig-3-0-

Z TR : 980.6(C-3),128.4(C-12),169.3(C;—0—CO—) , 170.4

(C-13),176.4(C-30),200.1 (C-11) ; (5) 11- W A H B R BR : 0

181.2 (C-30) , 146.0 (C-13) , 123.8 (C-12) , 79.8 (C-3) , 56.8

(C-5),45.1(C-9),44.2(C-18),49.5(CDsOD) ; (6) 1 1-fit S H &

YR PRI - 0177.7(C-30) , 144.4 (C-13) , 122.6 (C-12) , 79.0

(C-3),55.2(C-5),47.7(C-31),44.3(C-9),77.2(CDCl,) .,
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