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One new iridoid from aerial parts of Triosteum pinnatifidum

ZHAO Ze-qing, SU Yan-fang, HUANG Xiong
Tianjin Key Laboratory for Modern Drug Delivery and High-Efficiency, School of Pharmaceutical Science and Technology, Tianjin
University, Tianjin 300072, China

Abstract: Objective To study the chemical constituents in the aerial parts of Triosteum pinnatifidum. Methods The compounds
were separated and purified by solvent extraction, thin-layer chromatography and silica gel, Sephadex LH-20, and ODS column
chromatography. Their structures were elucidated by extensive spectroscopic methods including 1D and 2D NMR experiments ('H-
NMR, ¥C-NMR, COSY, HSQC, HMBC, and NOESY) along with HR-ESI-MS analyses and comparison with reference substances.
Results Five iridoids were isolated from the butanol extraction fraction of ethanol extract from the aerial parts of T. pinnatifidum,
and identified as triohima C 10-O-B-D-glucopyranoside (1), sweroside (2), loganic acid (3), loganin (4), and grandifloroside (5).
Conclusion Compound 1 is a new compound named triopinoside.
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Fig.1 Structures of compounds 1—5
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Bruker Tensor 27 ZLAMGHEAY (i -t: Bruker 24
7] ); Bruker Avance I ¥ ARRZ flh 4R 1% (600
MHz, %ii-I: Bruker /A #]); Bruker microTOF-Q II
HER A (Hiid: Bruker A W] ); 2 B RERERL
(GFas4, 10~40 pm, T E#EERT) ), AR
J&E (100~200. 200~300 H, # &AL D:
Sephadex LH-20 7 5 bt/ ( Amersham Pharmacia
YR AT, ODS @RS (Fuji Silysia &
FABRAT], 20~45 pm); D101 KL G CR
AL TARA D i CREETT RS
BHEABRA A JLARTH R o Afrall OREETTTTLR
W ITHEHARGR AR, Kt BERHMERHAA R 2D,

ZEF R HL 84 2006 4R T B4 JE B
PG b AR AR R B K 2 (1) 52 iR g % 5 08 O 2E 1
Triosteum pinnatifidum Maxim., FRASPRATAEREAEK
PR HEARE GRS =
2 ERESE

i T BT B 5.5 kg, 95% L (251D
7w 3 A, L 95% LREIRl G 2 WK, BER 2 h,
60% LT [AAHEE 2 ¥k, BRI 2 ho S IFHRIUE, ik
FER 4 2 JOEA, £EFT 400 g, N 2 L Z8TR/K IR A&,
W SRR A . 0T BER CBR. 1E T Bk
TR, AIE T REARGH > 113 go IE T BEAEEGH 4
P2 D101 RALWPA A2 2, L alE-/K (0
100—~30 : 70—>50 : 5095 : 5) BREVEH, 5 30%
LRSS 32 gv 50% L TEVE 2 12 g.

B 30% L BEVENE T 2) 29 g, Sk A (il /) 1,
B L WE-FEE (9 1 1—3 1 7) BEEEVEM, @it TLC
KiiRfs 5 AN (Fr. 1~5). Fr.2 (1.05 g) ZkEK
FEEIS I, R M E-HEE (96 1 4—95 1592 :
8—8 :2—0: 100D BREEYLNE, 1921 Fr. 2.22~2.32
(440 mg) TR A ODS Al sy g alifh, Hifg-
K (50 1 50—70 :30—~100 : 0) BEEEVEME, Hibs
P11 (16 mg). Fr.3 (2.1 g) £ Sephadex LH-20 (F
) kIG5, 19 4 A4 (Fr.3.1~3.4). Fr. 3.2
(1.7 g) HIRZ ODS M:tailh, ekt o 515 2
th&M 4 (13 mg). Fr. 3.4 (6.5 g) SEH A%
B, BERRZBE-TEE (100 0 0—92 @ 8—84 1 16) £
FEVEmE, 73 21 N4y, B TLC #R, A IF4
Fr. 3.4.16~3.4.20(3.1 g), R J5 4 ODS FE (il 5 2,
FHE-7K (20 2 80—~30 : 70—~40 : 60—60 : 40—
100 1 0O Pelit, fHbE® 2 (1.0g) M3 (20mg).

50%ZBEVELE 4y (10 @) Gehk oA ta it i,
Bl 2 8-F I (9 1 1—~3 1 7) BhEEvEm:, 5 12 4
204y, Fr. 7~9 (606 mg) % Sephadex LH-20 A4
i CHED 7y &gtk a2 S (70 mg).
3 ST

WEW 1 LEES (FED, ST, A
W A H b [0]H-38.89° (¢ 0.36, MeOH).
HR-ESI-MS m/z: 395.095 2 [M+Na]" (C,sH,000Na’,
THAAE 395.094 9, i A1) 1 53T XA Cr6HagO00
IR v (em™): 3430, 1 649, 1049, F W4 T4
FRELL BRI, S E AR .
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'H-NMR (600 MHz, CD;0OD) (% 1) ], 2
NG T 04 6.92 (1H, q, J= 7.2 Hz, H-11) il 5y 2.01
(3H, d, J = 7.2 Hz, 12-CH3) $#&/R&5 R A7AET 2.5
FBG 2 L 2 BRI EEE S on
2.10 (1H, ddd, J = 14.0, 3.6, 1.4 Hz, H-9a) Hl 6y 2.27
(1H, ddd, J = 14.0, 2.3, 2.3 Hz, H-9b); 1 /M4 X5
FESES 64 7.67 (1H, s, H-3); 1 41E% R LA
5% 0n3.20~5.50, HEM AR, Il 6y 5.47 (1H,
d, J = 8.0 Hz, H-1") JBiffdEafs 5. "C-NMR
(150 MHz, CD;OD) /" 16 Mk, o 2 Mk
FERRIA T+ 4 MBI T 7 NSRRI R 3 A
HEAA LRI R o RTHUALSH 1 5 triohima C¥
(¥ "H-NMR 1 C-NMR #it, &I —F AL H AL,
JURALAY 1 L triohima C 2 T 7 AMN5US S 0y 5.47
(1H, d, J = 8.0 Hz, H-1"), 3.78 (1H, dd, J = 12.1, 1.9
Hz, H-6'b), 3.62 (1H, dd, J = 12.1, 5.1 Hz, H-6a),
3.26~3.40 (4H, overleped, H-2'~5") il 6 MMgfs
5c 62.3,71.0,73.8,77.8, 78.8, 95.7, IXUL(5 S nah
M AEAE 1A B-D-i %5 8%, #EWAL S 1 72 triohima
C IR . MRt La 0 'H-"H coSy
. HSQC %Ml HMBC 46iE T AjiA#EM . 7E
HMBC i (K 2) 6y 5.47 (1H, d, J = 8.0 Hz, H-1")

F£1 &1 H "H-NMR #1 BC-NMR #iF
Table 1 'H-NMR and C-NMR data of compound 1

{7 2A O dc
1 6.04 (1H, brs) 95.7, CH
3 7.67 (1H, s) 154.0, CH
4 111.3,C
5 3.99 (1H, brs) 24.5,CH
6 129.2,C
7 165.5, C
9 2.10 (1H, ddd, J=14.0,3.6, 1.4 Hz)  27.0, CH,

2.27 (1H, ddd, J = 14.0, 2.3, 2.3 Hz)
10 165.8, C

11 6.92 (1H, q, /= 7.2 Hz) 142.8, CH
12 2.01 3H,d,J=7.2 Hz) 14.8, CH;
1 5.47 (1H, d, J= 8.0 Hz) 95.7, CH
2 3.26~3.40 (4H, overlepped) 73.8, CH
3’ 77.8, CH
4 71.0, CH
5' 78.8, CH
6 3.62 (1H, dd, J=12.1, 5.1 Hz) 62.3, CH,

3.78 (1H, dd, J = 12.1, 1.9 Hz)

2 &4 1 89=EZE HMBC (—») 1 NOESY (+--*>) #8%
Fig. 2 Key HMBC (—) and NOESY (+---*) correlations

of compound 1

5 5c 165.8 (C-10) HImZFEAIE, K 10 fRES
2R 1 A R FEREAL o £F NOESY i & b 6y 3.99 (1H,
brs, H-5) 4 6y 2.01 (3H, d, J = 7.2 Hz, 12-CH;) f
NOE #15%, M4 0y 6.92 (1H, q, J= 7.2 Hz, H-11) ¥
4 NOE #5%, WTLAfE ADXU R, E,
Kl 2 fion. LS etk &9 1 4 triohima C
10-O-B-D-glucopyranoside, A 1 Nk &Y, w4
iEF AT

wEY 2. AGEFEAE, ST HE, SR
Fr IO 3 ANEIFHIRS NI 2 A
AT —3, M EY 2 kAT

wEY 3. AGElEE, SETHE, S5958%T
T N TE 3 N RIFRI RS N T L2 7,
HERTh—3, Seiasey 3 SE1R.

WA 4: (LEATE K, ST B 'H-NMR (600
MHz, CD;0D) ¢: 5.28 (1H, d, J = 4.5 Hz, H-1), 7.39
(1H, brs, H-3), 3.11 (1H, brdd, J = 8.0, 8.2 Hz, H-5),
2.23 (1H, brdd, J = 14.0, 7.9 Hz, H-6a), 1.62 (1H, ddd,
J =134, 7.6, 5.1 Hz, H-6b), 4.04 (1H, brdd, J = 4.3,
4.3 Hz, H-7), 1.88 (1H, m, H-8), 2.02 (1H, ddd, J =
9.2, 9.1, 45 Hz, H-9), 1.09 3H, d, J = 6.8 Hz,
10-CHs), 3.69 (3H, s, 11-OMe), 4.65 (1H, d, J = 7.9
Hz, H-1'), 3.19 (1H, dd, J = 9.0, 8.0 Hz, H-2), 3.25~
3.38 (3H, m, H-3'~5"), 3.90 (1H, brd, J = 11.8 Hz,
H-6a), 3.66 (1H, dd, J=11.9, 5.9 Hz, H-6'b). Ll %k
P 5 SRR AR S0, W R 4 O R
T

a5 Wik, SETHE. 'THNMR
(600 MHz, CD;0D) 6: 5.57 (1H, d, J = 6.5 Hz, H-1),
7.52 (1H, s, H-3), 2.93 (1H, ddd, J = 6.5, 6.5, 13.0 Hz,
H-5), 2.12 (1H, td, J = 14.0, 7.0 Hz, H-6a), 1.89 (1H,
td, J = 14.0, 7.0 Hz, H-6b), 4.26 (1H, m, H-7a), 4.20
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(1H, m, H-7b), 5.82 (1H, ddd, J = 17.5, 9.0, 8.5 Hz,
H-8), 2.69 (1H, ddd, J = 8.5, 6.0, 14.0 Hz, H-9), 5.33
(1H, brd, J = 17.0 Hz, H-10a), 5.28 (1H, brd, J = 10.5
Hz, H-10b), 4.72 (1H, d, J = 8.0 Hz, H-1"), 3.22 (1H, t,
J =8.5 Hz, H-2), 3.35 (1H, t, J = 9.5 Hz, H-3"), 3.29
(1H, t, /= 9.5 Hz, H-4"), 3.32 (1H, overlapped, H-5"),
3.92 (1H, dd, J = 12.0, 2.0 Hz, H-6'a), 3.69 (1H, dd,
J =12.0, 6.0 Hz, H-6'b), 7.05 (1H, d, J = 2.0 Hz,
H-2"), 6.79 (1H, d, J = 8.5 Hz, H-5"), 6.95 (1H, dd,
J = 8.5, 2.0 Hz, H-6"), 7.54 (1H, d, J = 16.0 Hz,
H-7"), 6.24 (1H, d, J=16.0 Hz, H-8"). L1 ¥l 53¢
WAMR A -, e s s N

grandifloroside.
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