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Chemical constituents from root barks of Ginkgo biloba (1)
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Abstract: Objective To study the chemical constituents from the root barks of Ginkgo biloba. Methods The constituents were
isolated by column chromatography and their structures were elucidated by physicochemical properties and spectroscopic analyses.
Results Thirteen compounds were isolated including four fatty acids, palmitinic acid (1), stearic acid (2), behenic acid (3), and
lignoceric acid (4); one fatty alcohol, 1-heptacosanol (5); two sterides, -sitosterol (6) and daucosterol (7); two flavonoids, genkwanin
(8) and apigenin (9); and four ginkgolides, bilobalide (10), ginkgolide A (11), ginkgolide B (12), and ginkgolide C (13). Conclusion

Among them, compounds 3—S5 are isolated from this plant for the first time. The results are helpful for the comprehensive utilization of

the resources of the root barks of G. biloba.
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3 HMETE

EY 1: FEKR CHEE, mp 57~59 C.
TR WS SN i #5 {0 . ESI-MS m/z: 255 [M—H] .

'H-NMR (300 MHz, CDCLy) 6: 2.35 QH, t, J = 7.5
Hz, H-2), 1.63 (2H, m, H-3), 1.25~1.30 (24H, m,
H-4~15), 0.88 (3H, t, J= 7.0 Hz, H-16). LA %5 Y
SCHRARIEIEA 8T, SRR IR R AR,
RANTRE, WS e a1 AR .

a2 ARG S CaThBE-TEIR L1,
mp 65~67 C oMYA [ WY 2 3 (4 ESI-MS m/z: 283
[M—H] . 'H-NMR (300 MHz, CDCL) é: 2.35 (2H, t,
J=17.5Hz, H-2,), 1.64 (2H, m, H-3), 1.25~1.30 (28H,
m, H-4~17), 0.88 (3H, t, J=7.0 Hz, H-18), LA %
5 SR R 5, et 2 BRI .

EW 3. ARG i CaThBE-BER L1,
mp 79~81 C. IRy W 2 3 1 . ESI-MS m/z 339
[M—H] . 'H-NMR (500 MHz, CDCl5) 6: 2.35 (2H, t,
J=1.5Hz, H-2), 1.64 (2H, m, H-3), 1.25~1.30 (36H,
m, H-4~21), 0.88 (3H, t, J= 6.5 Hz, H-22). LA %
5 SCirE A, M a Y 3 TR .

WaEY 4. sBR a0 RE S CRMlEE, mp
69~71 C. My N 35 4 . ESI-MS m/z: 367
[M—H] . 'H-NMR (500 MHz, CDCl;) 6: 2.35 (2H, t,
J=1.5 Hz, H-2), 1.64 (2H, m, H-3), 1.25~1.30 (40H,
m, H-4~23), 0.88 (3H, t,J = 6.5 Hz, H-24). Ll %
55 SCHRIRIE A, SR A ) 4 AR .

& s: Atk R CAmilg), mp75~77 C.
ESI-MS m/z: 395 [M—H] . 'H-NMR (500 MHz,
CDCly) 6: 3.64 (2H, t, J = 6.5 Hz, H-1), 1.57 (4H, m,
H-2, 3), 1.25~1.30 (46H, m, H-4~26), 0.88 (3H, t,
J=17.0Hz, H-27). VA_E¥d5 scmkapis—5®, i
HEEY 5 N IE k.

WA 6: ottt CRomBk-BEIR Z88), mp
139~140 C. /2 AT S B-15 B BN FE S —3.
RATE R IR, MESEEY) 6 4 B3 B,

a7 AR (PR, mp272~274 C,
K H,SO4-EtOH IV KL (BT i, & 5H1% MY
PRI R, REML AT A58 IR TR A
AT, HESEED T AHE M.

e 8: wi ek R (HEE), mp255~256 C.
AlCl; LB 5 4. ESI-MS m/z 567 [2M—H] ,
283 [M—H] . "H-NMR (500 MHz, DMSO-d¢) 6: 12.95
(1H, s, 5-OH), 10.35 (1H, s, 4-OH), 7.97 (2H, d, J =
8.8 Hz, H-2', 6"), 6.94 (2H, d, J = 8.8 Hz, H-3', 5'), 6.84
(1H, s, H-3), 6.77 (1H, d, J= 2.0 Hz, H-8), 6.38 (1H, d,
J=2.0 Hz, H-6), 3.87 (3H, s, 7-OCH3). LA ¥ 53
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EY 9: EAK AR CHEE, mp 348~350 C.
AICl LR 5 (4. ESI-MS m/z 269 [M—H] .
'H-NMR (500 MHz, DMSO-dg) &: 12.96 (1H, s,
5-OH), 10.79 (1H, s, 7-OH), 10.31 (1H, s, 4-OH),
7.93 (2H, d, J = 8.5 Hz, H-2', 6'), 6.93 (2H, d, J = 8.5
Hz, H-3', 5'), 6.77 (1H, s, H-3), 6.48 (1H, d, J = 2.0
Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), L\ F¥#& 5
SCHRARIEIEA 3, s e B 9 R

AEY10: A CFED, mp>300 C (4
fift). TR, MOEERREE (FERATTIE
WiAZ A ). ESI-MS m/z: 879 [2M—H] . 'H-NMR
(300 MHz, DMSO-d) o: 7.24 (1H, d, J = 5.1 Hz,
10-OH), 6.27 (1H, s, 8-OH), 5.39 (1H, s, H-12), 5.15
(1H, d, J= 5.1 Hz, H-10), 4.92 (1H, t, J = 6.9 Hz, H-6),
2.90 (1H, d, J = 18.0 Hz, H-1a), 2.77 (1H, d, J = 18.0
Hz, H-1B), 2.56 (1H, dd, J = 13.5, 7.2 Hz, H-70), 2.08
(1H, dd, J = 13.5, 7.2 Hz, H-7B), 1.04 (9H, s, H-13~
15). DA R S scikapas e A s, ket sy
Y10 Ay FR A BES

A 11: AtE CRED, mp>300 C (4
fift). PRERAN G0, RS Bk (ER AR
WiAE A 1115 . ESI-MS m/z: 815 [2M—H] - '"H-NMR
(300 MHz, DMSO-d,) d: 6.80 (1H, d, J = 5.1 Hz,
10-OH), 6.36 (1H, s, 3-OH), 6.02 (1H, s, H-12), 4.95
(1H, d, J = 4.8 Hz, H-6), 494 (1H, d, J = 4.8 Hz,
H-10), 4.83 (1H, t, J=7.5 Hz, H-2), 2.94 (1H, q, J=7.2
Hz, H-14), 2.75 (1H, dd, J = 15.3, 7.2 Hz, H-1p), 2.04
(2H, m, H-7), 1.82 (1H, dd, J = 15.3, 8.1 Hz, H-1a), 1.71
(1H, t, J = 8.7 Hz, H-8), 1.11 (3H, d, J = 7.2 Hz, H-16),
1.02 (9H, s, H-18~20), LA_FXdi 55 SClik rh4RaE He A —
H, USRS 11 IR AR A

& 12: AEEr s CFED, mp>300 C (43
fift). TRIRA A, MRS Bkt (s
WiAE A D). ESI-MS m/z: 847 [2M—H] . '"H-NMR
(500 MHz, DMSO-dy) 6: 7.42 (1H, d, J = 5.5 Hz,
10-OH), 6.44 (1H, s, 3-OH), 6.07 (1H, s, H-12), 5.30
(1H, d, J = 4.0 Hz, H-6), 5.02 (1H, d, J = 5.5 Hz,
H-10), 491 (1H, d, J =3.5 Hz, 1-OH), 4.64 (1H, d,
J=1.5Hz, H-2), 4.05 (1H, dd, J = 7.0, 3.5 Hz, H-1p),
2.85 (1H, q, J= 7.0 Hz, H-14), 2.14 (1H, dd, J = 14.0,
4.5 Hz, H-7p), 1.94 (1H, m, H-7a), 1.72 (1H, dd,
J=14.0, 4.5 Hz, H-8), 1.11 (3H, d, J =7.0 Hz, H-16),

1.03 (9H, s, H-18~20). DL ¥4 15 SCHRHR s Ha A —

U, R A 12 S RA A B
WEW13: s (FEE, mp>300 C (4

fi#). TRIRATE, RS BEREE (e UHRE

WiAE A 1) . ESI-MS m/z: 879 [2M—H] « 'H-NMR

(300 MHz, DMSO-ds) o: 7.52 (1H, d, J = 5.4 Hz,

10-OH), 6.46 (1H, brs, 3-OH), 6.10 (1H, s, H-12), 5.64

(1H, d, J = 6.3 Hz, 7-OH), 4.99 (1H, d, J = 4.5 Hz,

H-10), 498 (1H, d, J = 4.2 Hz, H-6), 4.87 (1H, brs,

1-OH), 4.63 (1H, d, J = 7.2 Hz, H-2), 4.07 (1H, m,

H-7a),3.99 (1H, dd, J=7.2, 3.6 Hz, H-1p), 2.82 (1H, q,

J=17.0 Hz, H-14), 1.56 (1H, d, J = 12.6 Hz, H-8), 1.12

(3H, s, H-16), 1.10 (9H, s, H-18~20). L\ %45 5 ik

PoEFA ", WS A 13 A I C.
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