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Chemical constituents from whole plants of Rehmannia chingii

LIU Yan-fei, SHI Guo-ru, WANG Xin, ZHANG Chun-lei, WANG Yan, CHEN Ruo-yun, YU De-quan

State Key Laboratory of Bioactive Substances and Functions of Natural Medicines, Institute of Materia Medica, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100050, China

Abstract: Objective To investigate the chemical constituents of Resimannia chingii. Methods The compounds were isolated from
an aqueous extract from the whole plants of R. chingii by a combination of various chromatographic techniques including column
chromatography over silica gel and Sephadex LH-20 and reversed-phase HPLC. Their structures were identified by spectroscopic
analysis including MS and NMR data. Results Seventeen compounds were isolated and identified as 8-methyloctahydrocyclopenta
[c] pyran-1,3,6,8-tetraol (1), 3,4-dihydroxy-phenethyl alcohol (2), 3-methoxyl-4-hydroxyphenyl alcohol (3), phenylethyl-8-O-
B-D-glucopyranoside (4), 3,4-dihydroxy-f-phenethyl-O-o-L-rhamnopyranosyl-(1—3)-O-f-D-glucopyranoside (5), 2-phenylethyl-
O-B-D-xylopyranosyl-(1—6)-B-D-glucopyranoside (6), deacyl-martynoside (7), acteoside (8), isoacteoside (9), martynoside (10),
isomartynoside (11), jionoside C (12), jionoside A; (13), jionoside B; (14), 3,4-dihydroxy-B-phenethyl-O-o-L-rhamnopyranosyl-
(1—-3)-0-B-D-galacopyranosyl-(1—6)-4-O-caffeoyl-p-D-glucopyranoside (15), cistanoside F (16), and isocistanoside F (17).
Conclusion Among the isolated seventeen compounds, compound 1 is a new compound named rehmachinin, and compounds 16—17
are isolated from the plants of Rehmannia Libosch. ex Fisch. et Mey. for the first time. In the preliminary assays, compounds 9, 12, and
14—16 exhibit the obvious inhibition against aldose reductase.

Key words: Rehmannia chingii Li; iridoid; phenylethanoid glycoside; rehmachinin; aldose reductase inhibitor

K H Hu 3§ Rehmannia chingii Li &2 % 2 &} Fisch. et Mey. M ¥ . B HAWFFTRIE T M HLFER.
(Scrophulariaceae ) i ¥ J& Rehmannia Libosch. ex  glutinosa Libosch ™ 7312 43 21 ¥ 35 IR 45 Bk i 15 145

Yk HER: 2016-01-25

EEWMB: EFARBFIEHIINE (81403076)

TEERIN: XE K, BBEFTO. Tel: (010)63165325 E-mail: catalpol@imm.ac.cn

«BEEE  THUE, TP AR, Tel: (010)63165224  E-mail: dgyu@imm.ac.cn



¢ %4 Chinese Traditional and Herbal Drugs 3£ 47 % %5 11 3 201656 B

- 1831 -

b 10 5 R L P e T S
JEAE AL BT I SE R SRAY, ARSI R H b3
H K BB REAT T A ey 5T o R A R LA IR
HP20 FERAE (03 &5 45 Ff IO Eii Mg e LH20
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SRR 17 MEEW, o 8-HIIE-9 A I
ntkiRi-1,3,6,8-PURE (8-methyloctahydrocyclopenta [c]
pyran-1,3,6,8-tetraol , 1) . 3,4- — ¥ 3L oK £ g
(3,4-dihydroxy-phenethyl alcohol, 2). 3-F4gJt-4-
FEHL K 41 (3-methoxyl-4-hydroxyphenyl alcohol, 3)+
A L WF-8-0-B-D- 1 % B H  ( phenylethyl-8-O-B-D-
glucopyranoside, 4). (3,4- ~FEIEHK L 1E)- Wl 2=k -
(1—3)-% % BT [3,4-dihydroxy-B-phenethyl-O-o-L-
rhamnopyranosyl-(1—3)-O-B-D-glucopyranoside, S].
(R & TE)- KB -(1—6)- 76 % B ¥ [2-phenylethyl-O-
B-D-xylopyranosyl-(1—6)-B-D-glucopyranoside, 6]

X OB (deacyl-martynoside, 7). B e
1 Cacteoside, 8). F#EHALME T (isoacteoside, 9D+
Howe H 10 ) . 5 Hos fF
(isomartynoside, 11). FEHLE K 4B C (jionoside
C, 12). IR LR A (jionoside Ay, 13). £E
34 L1 By (jionoside By, 14). 3,4-dihydroxy-
B-phenethyl-O-a-L-rhamnopyranosyl-(1—3)-O-B-D-

( martynoside ,

galacopyranosyl-(1—6)-4-O-caffeoyl-p-D-glucopyra-
noside (15). WL F (cistanoside F, 16). 5
WKZTT F (isocistanoside F, 17). L& 1 4
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HP20 (A =ZE A ] W R OIS GFass ML
WREIR (200~300 HD b BlpEe L) 7™ fhs
FEWHEER Sephadex LH-20 (2.3 cmX 180 cm) A
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KRR YR H #38 Rehmannia chingii Li,

FrA (S-2577) DRAF T AFhRA %
2 REESE
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B 1 h, SR, BURKRGEREE 3.5k,
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g WRYiE
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33 4 DYEEH 5> (Fr. 1~Fr. 4). Fr. 1 (AiE50E
ey, 77.3 g) b AR 4 B, LU -
K (5%~90% ) B FE e, 4331 45 214y (Fr. 1-1~
Fr. 1-45). Fr. 1-1 (21 mg). Fr. 1-7 (43 mg) A1 Fr. 1-11
(38 mg) 4 BRERA: (200~300 H) it/ =,
R £ We- 27K (25 020 1) Yelit, s s
1 (5mg). 2 (11mg) A3 (12mg). Fr.2 (&
f5-FEE 15 0 1 YEEERsr, 58.5 ) &b He A (o i
I, LAHEE-K (5%~90%) FRIEVENE, 7331 35
AN Y (Fr. 2-1~Fr. 2-35) . Fr. 2-9(30 mg)+ Fr. 2-13
(47 mg)+ Fr. 2-17 (59 mg) M Fr. 2-18 (25 mg)
2t Sephadex LH-20 (90 g, 2.3 cmX 180 cm, I
Vel ARt I 52 alifl 7y 49 24 59 4 (5 mg).
10 (20 mg)+ 11 (30 mg) Fl 12 (10 mg). Fr. 3 (&
P7-FE 10 0 1 YR EB Sy, 51.7 g) &b A (i
S8, LAREE-/K (5%~90%) BV, 732 48
AN 4y (Fr. 3-1~Fr. 3-48), Fr. 3-3 (50 mg) &
Sephadex LH-20 (90 g, 2.3 cm X 180 cm, FEEYEM)
FEEE S 2 Al s A3 2IE) 5 (10 mg) 116
(20 mg), Fr.3-7 (55 mg). Fr.3-8 (20 mg) Fr. 3-9
(28 mg). Fr.3-12 (33 mg). Fr. 3-13 (30 mg) Al
Fr. 3-18 (35mg) £ Sephadex LH-20 (90 g, 2.3 cmX
180 cm, FEEVEE) A (il s 2 4lith 4 13 2k &
P16 (10 mg). 7(30 mg). 14 (23 mg). 15(20 mg).
17 (9 mg) F113 (9 mg). Fr. 4 CE{h5-FEES 1
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5.5 cmX 100 cm, HEEBEME) 13 2] 5 4S54 (Fr.
4-1~4-5), Fr.4-2 (7.8 g) & WA GOIE B,
DL E-7K (25%~55% B BE Va4 21 15 44153 (Fr.
4-2-1~4-2-15), Fr. 4-2-10(1.2 g)% Sephadex LH-20
(90 g, 2.3 emX 180 cm, HIEEEME) A (1% f 52 41
13 9153204 &) 8 (950 mg), Fr.4-3 (5.6 ) &
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WA (A8 5 25, DLFFEE-/K (25%~55%) B
Velif33) 13 N4y (Fr. 4-3-1~4-3-13), Fr. 4-3-9
(1.1 g) & Sephadex LH-20 (90 g, 2.3 cm X 180 cm,
FHEEVEMG A i R alith 3 2 &9 9 (880
mg),
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WA 1: ETEEER A . [a]) —94.4° (¢ 0.13,
MeOH); HR-ESI-MS m/z: 169.085 7 [M—2H,0+H]"
(VA 169.086 5, CoH305), 454y NMR HE H.4y
T3 A CoH 605, AMBEFE S 2. IR i R FRIE
(3397 cm W% . "H-NMR (500 MHz, CD;0D) 6:
5.43 (1H, d, J = 2.4 Hz, H-1), 4.86 (1H, m, H-3), 3.98
(1H, dd, J = 6.6, 1.8 Hz, H-6), 2.46 (1H, dd, J=10.2,
42 Hz, H-5), 2.34 (1H, dd, J = 14.4, 6.6 Hz, H-7a),
1.62 (1H, m, H-7B), 2.29 (1H, m, H-9), 1.48 (1H, m,
H-40), 2.24 (1H, m, H-4p), 1.34 (3H, s, 10-CH;):
BC.NMR (125 MHz, CD;OD) J: 922 (C-3), 90.5
(C-1), 81.5 (C-8), 77.8 (C-6), 51.1 (C-7), 44.9 (C-9),
39.6 (C-5), 34.7 (C-4), 23.6 (C-10).

1 TH-NMR $dfs al 40, th a1 54 2 4240
TR 2 M EHEG S, 3 MRFEGES (1
ANESD AT ARG S PC-NMR i 2 245
W55 0 92.2,90.5 Fil 1 MHILAE S 0c 23.6. 'H-'H
COSY i H-4p 1 H-3. H-5, H-9 fl H-1. H-5,
H-6 Ml H-5. H-7 0l 8 XAf5 T, RUH
-CHCH,CH(CHCH)CHCH,- ## # J7 X\ A7 76 «
HMBC #0401 H-1 F1 C-3 #1%, 10-Me fil C-7.C-8.
C-O MG, e 7 HA45H. /& ROESY i,
H-1 Y5 H-3. H-10 #12%, H-5 5 H-7p. H-9 A%, H-Ta
L H-6. 10-Me #H2¢, #fi H-1. H-3. H-5. H-6.
H-9 1 10-Me FIAHX R 00 av av By as B Al
o AL ZALEWIAEAE 2 AR, HED K Hh
CURIE AL &%) rehmaglutoside J H 5 7 )7 BEY, %
AP RE . it BIRE R, HiE b & Wi
5Kk 8-FIJE-9 ZFRRLE It -1,3,6,8-DURE, K
FLEY), A KB, S5 1.

HO g
3,0H HO H/\

7 5 > LOH 7\ HMBC
O A

10 OH HO Hj ~-7 y \ NOESY
=~ OH

1 HEY 1 BEHRFIEER HMBC 1 NOESY 18X
Fig. 1 Structure and key HMBC and NOESY correlations

of compound 1

WY 2~15 145K ESI-MS. 'H-NMR Al
PC-NMR S35 vk % e, 15 SRR E (0 50—
B, RIS EN 34 REEEZEY (). 3-FIE-
4P IR HE(3) I L BE-8-O-B-D- A A (4D
(3,4- " FRIEA L E)- RAEHE-(1-3)- A R (5.
(K ZHE)-ARBE-(1—6)- AR (6 & LWk
O (). BEARIY (8). BREMRITT (9.
M AF (100, S TFE (1), fEHIE A 2T
c 12y, IR 2 A (13), R
iz tF B® (14). 34-dihydroxy-B-phenethyl-O-o-L-
rhamnopyranosyl-(1—3)-O-p-D-galacopyranosyl-(1—
6)-4-O-caffeoyl-B-D-glucopyranoside) ! (15).

WEY 16: AEEE; ST FEE, [a]y —4.4° (c
0.39, MeOH); ESI-MS m/z 511 [M+Na]"; %4 'H-
F BC-NMR 4 H 900 CoHogOr3, AR
4 7. 'TH-NMR (500 MHz, CD;0D) ¢: 7.61 (1H, d, J =
16.0 Hz, H-B"), 7.07 (1H, d, J = 1.5 Hz, H-2"), 6.95
(1H, dd, J = 8.0, 1.5 Hz, H-6"), 6.78 (1H, d, J = 8.0
Hz, H-5"), 6.30 (1H, d, J = 16.0 Hz, H-a"), 5.13/5.17
(% 0.5H, brs, rha-H-1"), 4.58/4.93 (% 0.5H, d, J = 8.0,
3.5 Hz, gle-H-1), 4.92 (1H, t, J = 9.0 Hz, H-4), 3.22~
4.06 (9H, m, H-2, 3, 5, 6, 2'~5"), 1.09/1.10 (% 1.5H,
d, J= 6.0 Hz, H3-6); C-NMR (125 MHz, CD;0D) §:
93.8/97.9 (C-1), 75.8/77.1 (C-2), 79.1/81.6 (C-3),
70.3/70.6 (C-4), 73.6/76.2 (C-5), 62.2/62.3 (C-6),
102.8/102.9 (C-1), 72.1 (C-2'), 71.9 (C-3'), 74.4
(C-4"), 70.5 (C-5'), 18.3 (C-6'), 127.5/127.6 (C-1"),
114.5/114.6 (C-2"), 149.4/149.5 (C-3"), 146.5 (C-4"),
116.5 (C-5"), 123.2 (C-6"), 115.2 (C-a"), 147.8/147.9
(C-p""), 168.3/168.4 (C=0). A% 5 CkRiE—
HU, A 16 FOMIHEREIE R ARG 4 AR
DABSBEAHIE, W% N cistanoside Fo

AW 17 AGREE 55T TR, (o]} -5.7°
(c 0.41, MeOH); ESI-MS m/z: 511 [M+Na]"; %i&r
'H- Fl PC-NMR 417 7 H CoHasOr3, A
FIEE A 7. "H-NMR (500 MHz, CD;0D) §: 7.58 (1H,
d, J=16.0 Hz, H-p"), 7.04 (1H, d, J = 1.5 Hz, H-2"),
6.94 (1H, dd, J = 8.0, 1.5 Hz, H-6"), 6.78 (1H, d, J =
8.0 Hz, H-5"), 6.28 (IH, d, J = 16.0 Hz, H-0"),
5.13/5.18 (% 0.5H, brs, rha-H-1"), 4.52/5.08 (# 0.5H,
dd, J = 8.0, 3.5 Hz, glc-H-1), 4.35/4.45 (% 0.5 H, m,
H-6), 3.25~4.10 (8H, m, H-2~5, 2'~5"), 1.25 (3H,
d, J= 6.0 Hz, H3-6'); °C-NMR (125 MHz, CD;0D) 6:
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94.0/98.1 (C-1), 75.4/76.8 (C-2), 84.1/81.7 (C-3),
70.0/70.4 (C-4), 70.8/74.1 (C-5), 64.7/64.8 (C-6),
102.7/102.8 (C-1"), 72.3 (C-2), 72.2 (C-3"), 74.0
(c4"H, 70.6 (C-5"), 17.8 (C-6"), 127.7 (C-1"),
114.8/114.9 (C-2"), 149.6/149.6 (C-3"), 146.7 (C-4"),
116.5 (C-5"), 122.9 (C-6"), 115.1 (C-a"), 147.0/147.1
(C-B""), 168.1/168.2 (C=0). _iA%¥i 5 CHk4RE—
FU, B 17 R 16 b SR tk, BIHEBEIL R
B 6 Ak DABRSHAHIE, % N isocistanoside Fo
4 FERELRERHNEIEE
XA 1~ 17 BEAT T IR A i 1 400 T35 12
U2, B P 24 4K A 7 £l (IC50=7.84 nmol/L),
S L RAE 1X 107 mol/L [k Rk &4 9. 12
A 14~ 16 A7 5] 2 A BEE I S i 40 sk, #0ih
KO 79% (ICso=1.17 pmol/L)+ 71% (IC5y=4.15
umol/L) 77% (IC50=0.712 pmol/L). 90% (ICs5y=
96.9 nmol/L). 113% (IC5p=11.7 nmol/L),
SEHK
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