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Biocatalytic Synthesis of a Novel Corosolic Acid Derivative
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Abstract Corosolic acid, a pentacyclic triterpene acid, attracted more and more attention because of the significant an-
ti-diabetes activity. Biocatalysis was applied to modify the structure of corosolic acid to increase the structural diversity of
corosolic acid and lay the foundation for screening derivatives with novel structure or better activity. A novel corosolic acid
derivative was synthesized by endophytic fungus Umbelopsis isabellina. The structure of the new compound was established

by HR-ESIMS and NMR spectrum.

Keywords corosolic acid; biocatalysis; hydroxylation; 2a,34,7f-trihydroxy-urs-11-en-28,13-lactone
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Fusarium equiseti CGMCC 3.3658 # Gliocladium caten-
ulatum CGMCC 3.3655 331 4 Fhaf H B I RE 2 R IR AT
AW, 15 RFERIEALTY, F O3 AR ER A,
A 3 5L B RIREAL R o A TP LA e A R 3R ). T
AEDREAAR KA E XN 7R D RIS Z e, K
SO AR Y N AE B Umbelopsis isabellina 5512 KR
HRFR, BB A S B F AL Y (Eq. 1), &t
HR-ESIMS, 1D #1 2D NMR 540045 45 52 Btk S i 4544
A 2a,3p,7p-trihydroxy-urs-11-en-28,13-lactone.

HO,, COOH Umbelopsis isabellina

HO

2

1 ZR5TR
1.1 HBURERTHE

FEFRIER) 10 PRCEYIBER, 10 PR B IIAR R IN
AEALIETE, T 10 BREE, A 2 BRERHZ TLC J7i%
VRFFF, VCAMES) @ MR LB =1 1, R LR
BN B AR T R ENE. R AR — R
02-L-37 Umbelopsis isabellina 347 27, TLC 4 Rt
TN RS R FAAE ), SO AT OB 72546
AL PTG S 5.
1.2 BHUWTYINEREE

WA A ER K, TR EE 105 C RO NEKD
. W o P R BU9E (HR-ESI-MS) Wl & i M+ H]
487.3403, iTHAE N 487.3423, W] LAY E ALY
TN CyHayOs, 1 8 MAAIE. 5EYES
RIR (CyHasO4, 472, AL Z T — A AT,
AT 2ANVEE T i THNMR R EIX A 7 A
B9, R+ 12 MG ERT1ES 6 549 (t-like)VH K,
HIUHANFIIGER P55 6 6.02 (br d, J=10.4 Hz,
1H)F1 6 5.71 (dd, J=1.2, 9.6 Hz, 1H), VLK% 3 S4B
1155 6 2.88 (d, J=9.6 Hz, 1H), 3.83 (dd, J=4.8, 9.6
Hz, 1H), 3.63 (td, J=4.8, 9.6 Hz), &R ATEL=Yh
A MLEBINT —ANHEREL. 76 PC NMR 5%,
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IS ) B — SRS 5 0 133.6 A1 130.6, 5JEY CA
12 RN IR I A R A —FE (6 126.0, 139.7), A 3
MEEWIES 084.1,73.6,69.1, 5 'HNMR —%, &R
BATVE — A Fr R AL A, i B st & A48 k. H
NMR Al °C NMR Bk =4) 5, 5INT —
NFHIFRE, FR 12 REWEERR, A C NMR H B
—ANEWAEST 0 91.9, FATHEM AN 12-13 R
11-12 A7, [FIRF 13 R4 3. Bk HMQC w41,
Oy 2.88 (d, J=9.6 Hz)5 oc 84.1 EIEHIZK, oy 3.63 (td,
J=428, 9.6 Hz)5 dc 69.3 HEEMI K, 20l 5EDH C(3)
T CQIIIRF15 5 FIRRAS 5 520088 — 2. HMBC AH%
T 5 48.3 F138.4 43 5104 C(14)F1 C10) AL A . Oy
6.02 5 5c 91.9, 48.3, 38.4 HiZFEMZE, HEM 5y 6.02 A
12 i F155, SEATPANERE 2 11-12 A7, C-13 M
N FREA S FARE. SIANRERATEL 26 A7 2
O 3.83 5 6c 73.6 WIITARAH SCHEWTR AT T 7 A5+
b, 70 BRI TSR B H-T TR B A 2
e, H-7 WA o W8, HEAFEHCON—K—/MaS,
sl 4.8.9.6 Hz —%, H-7 tn 8N g /AL, A4 H-7
TR IA T RGBSR A ORI ) dd V. thAh 7 47 5%
510 p ML SR Z SR — 8L XU R R C(11)-
CI2)fJ5 13 Al nT LA AR 7 0 —Ffod 13 30k
WEEAFAE, H—F 2 13 (RS 28 AR EM/KIE A
B, ans 13 AR e, 70 F RN 488, W 13 4
FRITE RN R > T8N %N 486, T HATT ST i B v
487.3403 [M+H]", FF&JE MG, B 1355 28
PERFEMOKIE MBS, BEAh, IR B AR AR A =
i AE SRRt 2R U s i, S e B Ak A I NMIR
HR-ESI-MS SE34E LL A& 3B,78-dihydroxy-urs-11-
en-28,13-lactone I, 2 2 FeAL =N 20,38, 78-—
FRH- T R-11-04-28,13- N R (K 2), & —METay).

2 i

WA E B 02-L-37 Umbelopsis isabellina X} CA ¥
WAEH, 2a,3p,7p-=F2 -5 75-11-075-28,13- W B — >
i &Y. IR AT DA IR 2 &R R S5k 2k
.

3 SRS
3.1 X5

A HETS F Bruker BSOS CI E ; AZEIER
Agilent DD2400-MR BUZHEILIROGN 72, TMS N Fx;
2 IR GF254 A BIERER(300~400 H)HER
WAL T 4%, BHC-130011A/B3 Bl T/E G
RTFRN A BR A 7 A7, YXQ-LS-50S 1T 37 X ) 2%

Chin. J. Org. Chem. 2016, 36, 2743~2745



Chinese Journal of Organic Chemistry

VROK A i B RS A TR A R RY7 %45, HPLC
FEFIVL 757 FB Dubhe TM C18, 10 um, 20 mm X 250 mm,
YMC C18, 5 um, 10 mm X 250 mm.
3.2 ZLWAHE
32.1 #FEBR(CAMAEMIEILTH L

TETCRE AT, JEHE 10 BREVAHBR AN 10 PREEHIET
100 mL [ = A% 40 mL PDA AR 953 b, T
TS-2102C MUHIR Z Z R M AT IR, 2 d JE AR
CA, L8535 5 d J5 O OFE S MAIAEL 2 Kk, [FSE%AF
T LABE FREEAAS I B R ARAE Syt I, TLC Al 4k
SV
32.1 AT EBR(CAIKKIEFR A= H

BHE: TR AR RO B 75 [ RE R T 20 R . 12 L
WREEFREE PN 600 mg Y. KEHER L8 LBsHEEL
PR VA< 4 i e O e PR AT € 1 CF vk K R S BR), TLC
B IRy, 9 Fr312 4 208 Z B 45515 13
mg 2a.,3p,76-=FF-11-1%-13,28- W HK(2), Ak EK. 'H
NMR (DMSO-ds, 400 MHz) 6.02 (br d, J=10.4 Hz,
H-12), 5.71 (dd, J=1.2, 9.6 Hz, H-11), 2.88 (d, J=9.6 Hz,
H-3), 3.83 (dd, J=4.8, 9.6 Hz, H-7), 3.63 (td, J=4.8, 9.6
Hz, H-2), 0.97 (s, H-23), 0.92 (d, J=9.6 Hz, H-30), 0.92
(s, H-25), 098 (s, H-26), 0.76 (s, H-24), 1.23 (s, H-27),
0.99 (d, H-29); *C NMR (DMSO-d,, 100 MHz) §: 182.6
(C6), 133.6 (C12), 130.6 (C11), 91.9 (C13), 84.1 (C3),
73.6 (C7), 69.3 (C2), 61.9 (C18), 53.8 (C9), 53.6 (C5),
48.3 (C-14), 47.4 (C17), 46.5 (C8), 44.1 (C20), 41.5 (C4),
40.3 (C19), 39.2 (C1), 38.4 (C10), 32.5 (C22), 31.7 (C21),
30.4 (C6), 29.2 (C15), 28.8 (C23), 23.9 (C16), 19.4 (C30),
19.2 (C25), 18.3 (C26), 16.9 (C24), 16.8 (C27), 14.9
(C29); HR-ESI-MS cacld for C;H4Os [M + H] ©
487.3423, found 487.3403.
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B4 #(Supporting Information) #Hi{t &%) 2 f HR-
ESI-MS, 'H NMR, "*C NMR, HSQC #1 HMBC K. ix
L L AT PA A 3% AT X 35 (http://sioc-journal.cn/) b R
.
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