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(PENEREEREYRRTAD L SATAYREEXEALRE, =8 BY 650204)

WE: WWEMELE (Spiraea japonica var. owalifolia Franch) 2K ZBHEBRYF I BEE
T IO EEMBBLAY, B85 5 MAIBE: () syringaresinol (1), (+) cyclo-olivil (2),
isolariciresinol-9- 0--D-xylopyrancside (3), isolariciresinol-9- 0-B-D- glucopyranoside (4), 5-methoxy-
isolariciresinol-9- 0-3-D-xylopyrancside (5), 1 M=#M: 18- BEZREM (18-hydroxyursolic acid,
6); 2/ B- A ISRF (B-sitosterol, 7) FIFHP M H (daucosterol, 8); 1 MEHIBE: 10-
nonacosanol (9) 1 1 MEHBR=# M. (sanleng acid, 10). BR{LEW 6~84F, HE 7T MLE
YR ERAZE S HAMTRE. RERERSNEE A ZHYMABERTRET HH
(=203 2
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Chemical Constituents of Spiraea japonica var. ovalifolia

ZUO Guo-Ying, HE Hong-Ping, HONG Xin, SHEN Yue-Mao, HAO Xiao-Jiang™
( The State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming 650204, China)

Abstract: From the whole plant of Spiraea japonica var. ovalifolia Franch., ten compounds were isolated
and identified as syringaresinol (1), cyclo-olivil (2), isolariciresinol-9- 0-8-D-xylopyranoside (3), iso-
lariciresinol-9- 0-3-D- glucopyranoside (4), 5-methoxy-isolariciresinol-9- 0-3-D-xylopyranoside (5), 18-
hydroxyursolic acid (6), B-Sitosterol (7), daucosterol (8), 10-nonacosanol (9) and sanleng acid (10)
Seven compounds were found in this plant for the first time with the exception of 6 — 8. Their structures
were identified based on spectral analysis and by comparison with literatural data. These results provided
chemical evidences for the further bioactive investigation on this plant.
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Franch.), 2 4R % ( S.joponica var.acwa Yu), Wi RZEF (S.japonica var. acuminata
Franch.), JeM725%k (S. japonica var. fortunei (Planchon) Rehd.), B (S. japonica var.
glabra (Regel) Koidz.), BIEAEFH (S. japonica var. stellaris Rehd.) FIZRMAERE (S. japonica
var. incisa Yu)o EEABRMNEEMESHEBELM M, AESKHNEZREHHKERAK
M, —BABREE, KEEAEEES (hER YR, 1970), EAREEZ,
BEFEEHTERTRERN, Ibm¥FEm, EFIE%, HEMK, A2AHA, HiREn |
ERENE (ZEEAMATR, 1993), FHEWHLERIRITET 194 £, RIHKFEE "
Erloa % (1960) FEET SO TAWMAS, HIIURN 0 SER, WA, R |
A& BREE AN TR IR A, FUMIBRICE B 1987 R 7 ﬁ
ZEAHAY AT ERD T T RENUERT, BEABEET 3 THN ML ‘
TR (BR&E, 1996 MMLE, 1997), FERAXXEYHEFIR (FH¥F,
1989) . fLM/MRBEEMMASEPEE (L%, 2001), B2, FEXEMITNRFEYEA
TAEA MR IR, XA RRFHMIES YRS WEAES MR K, BT
GEREABHLEYRB AL RN HE IR IFOARNS, RITEXMZESBHEYZ —HE
FWREIM 5% (S. japonica var. ovalifolia Franch.) #E47 TIHEAMZE, NP HEXET 11
D ZAEE YR (Zuo %, 2001), Mift—H ERSRRHE SEEAYLE RS LY
EREZRAIMRR, RITERHS MM6E M A58 NIEE BB 23T THRARR,
EXHEAKRES 10 MEEYWBREB S, VR ZEYARNYRERMNS S,

coon  \GreleCHa OH OH OH
HC—OH HaC-(CHz)7CH-CH-CH=CH-CH-(CHj)4-COOH
(CH2)1aCHs
6 9 10

A1 AP 1~-6H9-~10 HFH
Fig. 1 The structure of compounds 1-6 and 9-10
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SR

ST M R bR RE IR (Zuo %, 2001) BRBUAEVINE IR E AR
B B AT A, BT 10 EEYHERS, B2 MKIER: syringaresinol
(1), cyclo-olivil (2); 3 MARJEEF: isolariciresinol-9- 0-B-D-xylopyranoside (3), isolariciresinol-
9-0-8-D-glucopyranoside (4), 5-methoxy-isolariciresinol-9- 0-f-D-xylopyrancside (5); 11 =Mk MR:
18- BH KM (18-hydroxyursolic acid, 6); 2 THIREA: B B EIRE (B-sitosterol, 7) MIEHE
FHE (daucosterol, 8) LA 1B EE: 10-nonacosanol (9) A1 1 ~Ei#E: =#® (sanleng
acid, 10)o (LEW1~10IHERLEY, BRiLEWe~85h, HETMsWHERBE
ZEAHEY (B 1), EFEESTACREER N BEE T XML SPHHETH

ARG R A — SR ER E B R YIS SR A TR YRR . M 5URs L
TEHEI R R R, KIRRBILE 3 4 10.0 me/kg ip B HEML B Mk I M B 5 &M
RkiE, MEEEERA —EHRTERC, X & YR EYIEHH RRATIR,

S

THF"C NMR 3% Bruker AM-400 ZREIARIIE, T™™S B utR, FRit%H VC-Autospec 3000 %5 113 ¥
&3 IR Bio-Rad FTS-135 £T 56 U 2 (KBr FEH); Wetil Al SPEA-300 (X Wi, BHTHIs K &
B (H, 10~40pm, FEWEHEAT), KILBMHIE (D101 B, XB{T)), Sephadex™ LH-20 (25 ~
100 pm, Phamacia), HEMZLEHR S 199 F 6 ARBTHAEHEN TR 2%, ZEHRYH
REBERARALEE

i (14kg) BIBEG, M 95%ZBEIHRRE 3K (3h, 2h, 1h), FHREOE, RMKZBERRER
B, USnihMmieZ pH 2, BH5KRER 3000 ml, 33, SEEMEERRS, ERASGRER, o
BeE R IEAYE A (100g) 35; BUKEBEEELE (Zuwo %, 2001) BREAEYRE, AETHRIER,
My, BIEEYEB (17g) o, ABILHE HRKTHEN (G- ZMZ8 10:1, 1:1)
A8, BREMMESER HEEHR CAMBE - ZMZ8540:1~1:1.5) 182 (10 mg) M6~10 (20 mg,
20mg, 40 mg, 20mg, 10mg), B L D101 KFALWAISHZHT, KEBBALE, B 0% ZBE3EH,
REZHK HAZ (45 - FBE2:1~10:1) 7 Sephadex LH-20 R BN (M) 181 (15mg) M3
~5 (0 mg, 10mg, 0mg),

HEW 1, CuHx O, EEEBE (Me,CO), [alf ¢ (c, 0.1, MeOH), EIMS m/z (%): 418
( [M]*, 2), 403 (2), 386 (5), 319 (3), 267 (10), 249 (13), 236 (5), 210 (6), 193 (10), 180
(34), 167 (10), 161 (5), 154 (5), 'H NMR (400 MHz, CD,COCD,) §: 6.68 (4H, s, H-2, H-6, H-
2, H-6'), 5.45 (2H, s, 2x ArOH), 4.67 (2H, d, J=3.9Hz, H-7, H-7'), 3.87 (12H, s, 4 x
OCH;), 3.1-4.0(6H, m, H-8, H-9, H-8, H-9'); “C NMR (100 MHz, CD,COCD,) &: 133.3 (s,
C-1), 104.7 (d, C-2), 148.8 (s, C-3), 136.4 (s, C-4), 148.8 (s, C-5), 104.7 (d, C-6), 86.6
(d, C-7), 55.6 (d, C-8), 72.4 (1, C-9), 133.3 (s, C-1"), 104.7 (d, C-2'), 148.8 (s, C-3'),
136.4 (s, C-4'), 148.8 (s, C-5'), 104.7 (d, C-6'), 86.6 (d, C-7'), 55.2 (d, C-8'), 2.4 (1, C
-9'), 56.8 (q, 4xOCH;)o LALBESLE (Nawwar %, 1982) —H,

WY 2, CoHL0,, BEFEHEK (Hfi- FB), [off +61.1° (c, 0.2, MeOH), EIMS m/z (%):

O #%, KEME, 2001. FRGROFEEFELRRE, BH: ZHEAXABGWEERALRS
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376 (M*, 42), 327 (68), 297 (100), 241 (22), 191 (50), 137 (55), 115 (10), 'H NMR (400 MHz,
CD;N) 3: 3.14 (1H, d, J=16.6 Hz, H-1a), 3.82 (1H, d, J=16.4Hz, H-1b), 7.07 (2H, s, H-8,
H-2'), 2.77(1H, d, J=18 Hz, H-3), 4.24 (1H, d, J=10. 7Hz, H-4), 6.84 (1H, s, H-5),
7.17 (1H, d, J=8.0Hz, H-5'), 6.98 (1H, m, H-6'), 3.49 (3H, s, OCH,), 3.65 (3H, s, OCH;);
BC NMR (100MHz, C,DsN) 3: 40.4 (1, C-1), 74.4(s, C-2), 69.9 (1, C-2a), 47.9(d, C-3), 60.6
(t, C-3a), 44.8(d, C-4), 117.9 (d, C-5), 146.2 (s, C-6), 147.3 (s, C-7), 113.5d (C-8), 3
126.3 (s, C-9), 133.9 (s, C-10), 138.0(s, C-1'), 114.1(d, C-2'), 149.6 (s, C-3'), 146.6 (s, E
C-4'), 116.4(d, C-5'), 126.3(d, C-6'), 56.1, 55.8 (q, 20CH;). LA %85 C#R (Sugiyama %, !
1993) —%,

L&Y, CHy 0., REBMR (R - HBE), [al5 +28.3° (¢, 0.5, EtOH)o FAB-MS m/z (%): :
491 ( [M-1]", 100), 359 ( [M-xylosyl]~, 7), 329 (30), 245 (15), '"H NMR (400 MHz, G;D;N) &: 7.42 E
(1H, s, H-2), 7.00 (1H, d, J=8.0Hz, H-2'), 7.24(1H, d, J=12.4Hz, H-5), 6.84 (IH, d, J= '
6.8Hz, H-5'), 4.56 (2H, d, J=12.0Hz, H-7), 3.33 (IH, t, J=13.4Hz, H-7a'), 3.13 (1H, dd,
J=12.0, 4.0Hz, H-7b'), 2.39 (1H, t, J=10.4Hz, H-8), 2.47 (1H, dd, J=6.0, 4.6 Hz, H-8'),
4.20 (2H, dd, J=5.2, 5.2Hz, H-9), 3.62 (2H, d, J=10.0Hz, H-9'), 3.17 (3H, s, OCH,), 3.78
(3H, s, OCH,), 4.62 (1H, d, J=7.6Hz, H-1"), 4.05(1H, d, J=7.6Hz, H-2"), 4.13(IH, d, ]=
8.4Hz, H-3"), 4.18 (1H, m, H-4"), 3.59 (1H, d, J=5.6 Hz, H-5"); “C NMR (100 MHz, C;D;N)
5: 1342 (s, C-1), 114.6(d, C-2), 147.1(s, C-3), 146.2 (s, C-4), 116.6{d, C-5), 122.7 (d,
C-6), 45.6 (d, C-7), 47.5(d, C-8), 64.5(1, C-9), 128.3(s, C-1'), 112.8 (d, C-2'), 148.6
(s, C-3"), 146.5(s, C-4'), 118.0 (d, C-5'), 137.9 (s, C-6'), 33.8 (1, C-7"), 39.4 (1, C-
8'), 68.8(t, C-9'), 56.1(q, OCH;), 56.3 (q, OCH,), 106.0(d, C-1"), 75.1(d, C-2"), 78.5(d,
C-3"), 71.2(d, C-4"), 67.2(d, C-5")o ALBIESHR (Takani ¥, 1979) —H,

EY 4, CxHyu0y, TEEMA (R - M), [l +5.4° (¢, 0.3, MeOH). FAB-MS m/z (%):
521 ([M-1]", 100), 359 ([M-glucopyranosyl]~, 12), 329 (5), 'H NMR (400 MHz, C;DsN) 8: 7.57 (1H,
s, H-2), 7.18 (1H, d, J=8.4Hz, H-2'), 7.33 (1H, d, J=9.7Hz, H-5), 6.91 (1H, d, J=7.7Hz,
H-5'), 4.62 (2H, d, J=11.0Hz, H-7), 3.33 (1H, t, J=13.4Hz, H-7a"), 3.13 (1H, dd, J=12.0,
4.0Hz, H-7b'), 2.39 (1H, t, J=10.4Hz, H-8), 2.47 (1H, dd, J=6.0, 4.6 Hz, H-8'), 4.51 (2H,
dd, J=5.2, 5.2 Hz, H-9), 3.64 (2H, d, J=12.0Hz, H-9'), 3.17 (3H, s, OCH,), 3.69 (3H, s,
OCH,), 4.77 (1H, d, J=7.7Hz, H-1"), 4.10 (IH, d, J=5.1Hz, H-2", H-6"), 3.73 (1H, d, J=
5.0Hz, H-3", H-5"), 4.16 (1H, d, J=6.5Hz, H-4"); "C NMR (100 MHz, CD;N) 3: 134.3s (C-
1), 114.6 (d, C-2), 147.0 (s, C-3), 146.1 (s, C-4), 116.6 (d, C-5), 122.7 (d, C-6), 45.6
(d, C-17), 471.3(d, C-8), 64.6 (1, C-9), 128.2s (C-1'), 112.8 (d, C-2'), 148.6 (s, C-3'),
146.4 (s, C-4'), 117.9(d, C-5'), 137.9 (s, C-6"), 33.7(x, C-17"), 39.2 (1. C-8'), 69.2 (1, C
-9), 56.0 (q, OCH,), 56.2 (q, OCH,), 105.9 (C-1"), 75.4(C-2"), 18.6 (C-3"), 71.8 (C-4"),
78.3(C-5"), 62.8(C-6"), LiEEESXE (Lundgren %, 1985) —H.

HEY S, CxHuO0,, REEMK (Rl - F8), [«]f +19.2° (¢, 0.3, EtOH), FAB-MS m/z (%):
521 ([M-1]", 82), '"HNMR (400 MHz, CsDsN) &: 7.62 (1H, d, J=1.6Hz, H-2), 7.57 (1H, s, H-
S), 1.37(1H, d, J=1.8Hz, H-2', §'), 4.96 (2H, d, J=7.8Hz, H-7), 3.25(1H, d, J=6.7Hz, H
-7a’), 3.11 (JH, d, J=7.3Hz, H-7b'), 2.73 (1H, t, J=6.4Hz, H-8), 2.80 (1H, d, J=6.0, 4.6
Hz, H- 8'), 4.25 (2H, d, J=5.9 Hz, H-9), 3.62 (2H, d, J=10.0 Hz, H- 9'), 3.82 (3H, s,
OCH;), 3.65 (3H, s, OCH;), 3.60 (3H, s, OCH,), 4.96 (1H, d, J=7.8 Hz, H-1"), 4.00 (1H, d, J

i
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=5.0Hz, H-2"), 4.13 (1H, d, J=8.4Hz, H-3"), 4.26 (1H, t, J=12.0Hz, H-4"), (1H, d, ]J=
5.6Hz, H-5"); “C NMR (100 MHz, C;D;N) §: 133.7 (s, C-1), 114.3 (d, C-2), 148.0 (s, C-3),
146.6 (s, C-4), 148.1 (s, C-5), 122.2(d, C-6), 43.3(d, C-7), 46.1 (d, C-8), 62.9 (1, C-
9), 129.3 (s, C- 1), 111.0 (d, C-2'), 148.8 (s, C-3'), 146.6 (s, C-4'), 117.8 (d, C-5'),
136.3 (s, C-6'), 32.6 (t, C-7), 36.0 (1, C-8), 70.9 (1, C-9"), 56.0 (q, OCH;), 56.4 (q,
OCH,), 105.0 (d, C-17), 75.2 (4, C-2"), 718.7(d, C-3"), 71.4 (d, C-4"), 70.9 (d, C-5"), KA
XS ICER (Vecchietti %, 1979) —H,

WY 6, CuHeO,, TEEME (GMBE-AM), (o]f +5.2° (e, 0.3, MeOH), EIMS m/z (%):
472 ( (M]*, 5), 427 (30), 354 (17), 264 (10), 207 (20), 'H NMR (400 MHz, CDCL) 8: 5.61 (1H, t,
J=3.6Hz, H-12), 3.43 (1H, &, J=5.5, 10.6 Hz, H-3a), 1.59, 1.44, 1.23, 1.02, 0.90 (5 x 3H,
Me-23, Me—24, Me-25, Me-26, Me-27), 1.11 (3H, d, J=6.6Hz, Me-29), 1.10 (3H, d, J=6.6
Hz, Me-30). M LB 508 (&, 19%) —3.

HEY T, CoHO, BEES (MR- ZBMIEE) ., EMS m/z (%): 414 ([M]*, 10), 396 ( [M-
H,0]*, 100), 382 (10), 303 (5), 273 (2), 255 (12), 213 (8), 175 (5), 161 (10), 95 (25), 81
(28). "H NMR (400 MHz, CDCl;) 8: 3.52 (1H, m, H-3a), 5.35 (1H, br.d, J=5.1Hz, H-6), 0.68
(3H, s, Me—18), 0.93 (3H, s, Me-19), 0.83 (3H, d, J=7.2Hz, Me-21), 0.91 (3H, d, J=6.6Hz,
Me-26), 0.81 (3H, d, J=7.1Hz, Me-27), 0.82 (3H, t, J=7.6Hz, Me-29), A b HiB 5@ (B
INEFIB/IMT, 1993) —F.

EY S, CsHoO, TEEME (FBE). EIMS m/z (%): 414 ( (M+1-Gle]*, 10), 396 ( [414-
H,0]*, 100), 382 (10), 303 (5), 273 (2), 255 (12), 213 (8), 175 (5), 161 (10), 95 (25), 81
(28), 'H NMR (400 MHz, CDCL,) 3: 5.36 (1H, br.d, J=5.1Hz, H-6), 3.97 (1H, m, H-3a), 0.67
(3H, s, H-18), 0.93 (3H, s, H-19), 0.87 (3H, d, J=7.2Hz, H-21), 0.91 (3H, d, J=8.2Hz, H
-26), 0.91 (3H, d, J=8.2Hz, H-27), 0.87 (3H, t, J=7.6Hz, H-29), 5.06 (1H, d, J=7.6Hz, H
-1, 4.05(1H, t, J=7.6 Hz, H-2'), 4.29 (1H, m, H-3', H-4'), 3.98 (1H, m, H-5'), 4.57
(IH, d, J=11.9Hz, H-6'a), 4.42 (1H, dd, J=11.9, 4.9Hz, H-6'b), L EHIBS5TH B/ LR
/ML, 1993) —B,

HEY 9, CyHuO, XEEME (AMHEE - ZBZE) . EIMS m/z (%): 424 ( [M]*, 1), 423 ( [M
-1]", 3), 406 ( [M-H,0]*, 50), 297 (CnpH, 0, 67), 278 (15), 157 (CoH, 0, 75), 97 (90), 83
(100), 'H NMR (400 MHz, CDCL,) 8: 3.55 (s, 1H), 1.44-1.24 (m, 23H), 0.86 (t, J=7.0Hz, 6H). “C
NMR (100 MHz, CDCL): 71.7d, 37.1 (t, 2C), 31.7t, 29.1-29.5 (t, 20C), 25.7t, 2.4 (1, 2C), 14.1
(2C)o LAEHIE SR (Langer %, 199%) —3L,

EY 10, CoHyOs, XEH (S - FBE). EIMS m/z (%): 330 (M, 2), 297 (15), 223 (5),
212 (50), 194 (100), 113 (4), 99 (12), 85 (23), 71 (5), 57 (24). 'H NMR (400 MHz, CDCl,) o:
5.68 (2H, m, CH=CH), 3.89, 3.77, 3.22 (m, CH), 1.33, 1.58 (m, 2CH,), 0.92 (3H, m, CH,). “C
NMR (100 MHz, CDCL) 8: 177.9 (s, C-1), 136.6 (d, C-7), 131.1(d, C-8), 76.5(d, C-10), 75.8
(d, C-9), 73.0(d, C-6), 38.4(t, C-5), 35.1(t, C-2), 23.6-33.6 (t, C-11-C—17), 14.0 (C
-18), DIEBE S (KIAR%, 195) —H.

B iEBEg EREREAEYTIREYAET R E USENE,
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