D000 http://iwww.cqvip.com|

z B OHE B W O® 2004, 26 (5): 563~568
Acta Botanica Yunnanica

B REIHFEN S

RELEY, REgE', FRE, IXE
(1 PEREEEHHYRATEDEE SRR FZAAERERLRE, =/ BH  650204;
2 EMAEKEAERE, L 200030)
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Chemical Constituents from Clerodendranthus spicatus
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Abstract: The investigation of the chemical constituents of the aerial parts of Clerodendranthus spicatus
(Thunb.) C. Y. Wu obtained the isolation of nineteen compounds. Their structures were determined as
5-hydroxy-7, 3', 4'-trimethoxyflavone (1), salvigenin (2), S-hydroxy-6, 7, 3', 4'-tetramethoxy-
flavone (3}, eupatrin (4), 3'-hydroxy-5, 7, 8, 4'-tetramethoxyflavone (5), isosinensetin (6), as-
tragalin (7), isoquercetrin (8), caffeic acid (9), p-hydroxy-benzaldehyde (10), p-hydroxybenzoic
acid (11), protocatechuic aldehyde (12), protocatechuic acid (13), 3, 4-dihydroxyphenacyl alcohol
(14), rosmanic acid (15), rosmanic acid ethyl ester (16), esculetin (17), neoorthosiphol A (18)
and B-stiosterol (19). Rosmanic acid and others phenclic compounds may be related to the effects of anti-
bacterial and antiinflammation.
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B2 (Clerodendranthus spicatus (Thunb.) C. Y. Wu) ABERERBHY), ZRHEY
SWMFE S B, FTFREEERAMNE ., REE Clerodendranthus spicatus —F, F*
FIR. ?ﬁﬁ [, i, AELAREE (RER, 1998), HHEEEKEEM
JHRTHIAA, AR, REABASE, AEREER. $AMKkZHH, ATFHTR
BrE R, H%HJ'E&\ FREEER . NIRRT REER (LHHEFP, 1986), =M,
LABF P DR A X MR L . TEOURAHIZ R A AR B2 AR, HK
RRA, XIRE G T R A 6T SR IEA

OCH; O

1 R, =OH, Ry = H, Ry= Ry =R5 = OCH;
Re=H, 5 R=OH

2 Ry =OH, Ry = Ry =Rs = OCHs, Re = H R - oH, i

3 Ry=OH, Ry = Ry = Re = Rs = OCH3

4 Ry =Ry = OH, Ry = Ry = Ry = OCHy

R
10 Ri=0H, Re=R3=
OH 0" ™o OH

1 Ri=R3=0H, Rz2=H
9 12 Ri=R2=0H, R3=H

13 R =Ry =Ry = OH ::SigHCH
14 R =R, = OH, Hs = CH,OH = CHCHs
YS!
HO 0 0
HO
17 " 19

EWNAXRERMAE LKA N AR HRERL (SHEE%, 1996, b, c; /M
MERM, 1997; KRB, 2000; WHRESF, 1999; B, 199%; WEE, 199%6), FEE
HF IR ARG RIEF E BT, TAREHENHTHIERD, AT AERMGH. I
KRB —NEW. AR, AT T RN =8 28T T bR %

WEFH EED 10%RERERY S, XoEEET 19MEY, Hb, w1
~ 8 NEEMAEWE, 9~ 16 ABMEASY, 1T HELE, 18 IBELEN_, 195
B, RIS PBEEEE S CRGEM L, URAEER LSRR R ER 3,

XEA AL TN, - BT, 3, 4-=HEENE1 (SLFHPFEE, 1984),
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REHZE (salvigenin), 2 (HLFHPREE, 1984), 5-BH6, 7, 3, 4-UHEREEE3
(Malterud %, 1989), #% 2~ # (eupatrn) 4 (Wahono %, 1991), 3-%3%.5, 7, 8, 4-4H
EHRES (BLEFMEPRE, 1984), FHEEM (isosinensetin) 6 (George & Sally, 1984), ¥
BEH (astragalin) 7, F# & (isoquercetrin) 8, I HE & (caffeic acid) 9 (Charles %,
1976), Xt - BEFK PR 10 (Lawrence & Clarence, 1963), X - ZE K H M 11 (Katherine,
1972),, JEJLZEE (protocatechuic aldehyde) 12 (Peter %, 1988), /LM (protocatechuic ac-
id) 13 (Katherine, 1972), 3, 4" KB FEZ 14 (Lawrence & Clarence, 1963), X EEHMR
(rosmanic acid) 15 (Charles %, 1976), #EFMLEE (rosmanic acid ethyl ester) 16, B 2%
(esculetin) 17, neoorthosiphol A 18 (Toshiya %, 1992) 1p-B &M (B-stiosterol) 19,

L EREREY, BRGERUERS TZUSFEERRNERANE, mMAREES
DB S, ECHRIE, REEREHR. SUEE NGRS . RERT. fiEk
SFHEMABEER GIERRMTER, 1993), #RAXEFRETEEERANMNY R
itz —, HEMRWAIBEH LSl SHTEAEFIXR,

1 IR
1.1 BESHH

18 S 7E XRC-1 BB S EWE (REHRKIE); MSTE VG AUTO Spec-3000 2 Finnigan MAT 90 i
L LW ; 1D NMR 7E Bruker AM-400 BB EIRIN LW E, TMS 4R, 8K ppm, J K Hz; HENEER
(200~ 300 H#1300~400 H), H&EHRZEIREK H (10~40p) LIREERHHBERYGHFSBEAT
A7 RABETH B RP-18 % 40 ~ 60 pum, Merk 22 A]4: =5 MCI gel 9 70 ~ 150 um, Mitsubishi chemical Cor-
poration, Japan 7= ; KILWES DM-130 LA S HEARBARLAAES; BENN 10% 1,0, 28
B, WA E M,
1.2 HHXE

BXi LR AEUVEARTHEYE. A EAHREHEYIRD CHBEEE, HRFERYM
MY ESEREYR R REANAERERLRE,
1.3 HEER

BXH EWATET.2kg, BB, HBH02KAEZHRRMW 4N, SR U h SHFRRE, EARE
XFESG, WaERMER, RERARGERSK, BBERE, BREF 1255 BREHIMIEX
B4, EIRERRBZBRIERS 97 g

SO FEBHRESS , HITEBA R (200~300 B, 1.5kg), LA CHCL/Me,CO (0:1~7:3) BH
YRR, TLCMRIAH, EBAHUAME KM, FM6:-AE, RO IMIESRE, #HTREREE
BT, BHAW1 (42mg), 2 (32mg), 3 (49mg), 4 (14mg), 5 (68mg), 6 (136mg), 15 (167 mg), 16
(48 mg), 18 (167 mg) F1 19 (89 mg); ZRRZ BRI ST XKFLA A DM-130 HEHT, H 20%. 30% .
40% \ 0% B BEIK B, A 3F 20% K 0% R, EIWOER, HH#HT MABRER, H KO, 5%,
10% . 20% . 30% K 0% KR REIKGER. LOBA4EERALEBALEWI (Tmg), 10 (17 mg),
11 (10mg), 12 (64mg), 13 (18mg) Fl 14 (38 mg). 5% ~30%HAERE RP-8 HENRRELEY 7
(56mg), 8 (67mg), 15 (41mg) F117 (97 mg),
1.4 BUHE

58587, ¥, 4-=REEHEM (1) C¢He0; 'HNMR (DMSO-dg): 7.55 (1H, dd, J=10.0, 2.0
Hz, H-6'), 7.44 (1H, d, J=2.0Hz, H-2'), 7.08 (IH, d, J=10.0Hz, H-5'), 6.79 (IH, s, H-
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3), 6.73 (IH, d, J=2.3Hz, H-8), 6.36 (IH, d, J=2.3Hz, H-6), 3.86, 3.85, 3.36 (each3H, s, -
OMe); "C NMR (DMSO-d,): 161.2 (s, C-2), 104.7.3 (d, C-3), 181.9 (s, C-4), 163.9 (s, C-5),
98.0 (d, C-6), 165.2(s, C-7), 92.6(d, C-8), 157.2(s, C-9), 103.7 (s, C-10), 122.9 (s, C-
'), 112.1(d, C-2'), 146.8 (s, C-3"), 151.3 (s, C-4"), 113.1 (d, C-5'), 118.8 (d, C-6),
56.0, 55.8, 55.6 (each q, -OMe); EI-MS m/z: 328 [M]" (24), 298 (3), 285 (13), 271 (26), 243
(15), 228 (5), 167 (20), 143 (17).

REEE (2): C4HeO; 'HNMR (DMSO-dg): 12.9 (1H, OH-5), 8.01 (2H, d, J=8.2Hz, H-?2'
and H-6'), 7.07 (2H, d, J=8.2Hz, H-3' and H-5'), 6.89 (1H, s, H-8), 6.86 (IH, s, H-3),
3.91, 3.87, 3.84 (each 3H, s, -OMe); “C NMR (DMSO-d;): 163.5 (s, C-2), 103.3 (d, C-3), 182.2
(s, C-4), 152.6 (s, C-5), 131.9 (s, C-6), 158.6 (s, C-7), 91.5(d, C-8), 152.0 (s, C-9),
105.1 (s, C-10), 122,7(s, C-1'), 128.3(d, C-2" and C-6'), 114.5 (d, C-3 and C-5'), 162.4
(s, C-4"), 60.0, 56.4, 55.5 (each q, -OMe); EI-MS m/z: 328 [M]* (100), 313 (95), 299 (32), 285
(27), 282 (23), 268 (11), 181 (34), 153 (58), 133 (34), 117 (10), 89 (19).

5556, 7, ¥, 4-MIFEEEH (3): CoHgO,; 'H NMR (DMSO-dg): 7.69 (1H, dd, J=8.4,
2.1Hz, H-6'), 7.55 (1H, d, J=2.1Hz, H-2'), 7.10 (1H, d, J=8.4Hz, H-5'), 6.96 (1H, s, H
-8), 6.94 (1H, s, H-3), 3.90, 3.90, 3.86, 3.83 (each 3H, s, -OMe); “C NMR (DMSO-d;): 163.9
(s, C-2), 103.8 (d, C-3), 182.5(s, C-4), 152.9 (s, C-5), 132.1 (s, C-6), 158.9(s, C-7),
91.9 (d, C-8), 152.5(s, C-9), 105.3 (s, C-10), 123.0 (s, C-1"), 111.9 (d, C-2'), 149.2 (s,
C-3), 152.2 (s, C-4"), 109.6 (d, C-5'), 120.4 (d, C-6'), 60.3, 56.7, 56.1, 55.9 (each q, -
OMe); EI-MS m/z: 358 [M]* (100), 343 (87), 329 (29), 315 (22), 299 (10), 282 (10), 257 (8),
210 (10), 181 (26), 163 (24), 153 (35).

FXHE (4): C4HO;; "HNMR (DMSO-dg): 12.85 (1H, s, OH-5), 9.43 (1H, OH-3'), 7.50
(1H, d, J=8.5Hz, H-6'), 7.42 (1H, s, H-2'), 7.03 (1H, d, J=8.5Hz, H-5"), 6.80 (IH, s, H
-8), 6.73 (1H, s, H-3); “C NMR (DMSO-dy): 163.8 (s, C-2), 103.2 (d, C-3), 182.0 (s, C-
4), 152.5 (s, C-5), 131.9(s, C-6), 158.6 (s, C-7), 91.4(d, C-8), 152.0 (s, C-9), 105.1 (s,
C-10), 122.9(s, C-1'), 112.1(d, C-2'), 146.8 (s, C-3"), 151.2 (s, C-4"), 113.0(d, C-5"),
118.6 (d, C-6'), 59.9, 56.3, 55.7 (each q, -OMe); EI-MS m/z: 344 [M]* (100), 329 (81), 315
(22), 301 (21), 257 (95), 230 (5), 230 (5), 215 (5), 181 (7), 167 (11), 153 (27), 134 (12).

3FZES, 7, 8, 4 UHEEEE (5): CoHgO,; '"HNMR (DMSO-dg): 7.47 (1H, d, J=1.6 Hz,
H-2"), 7.39(1H, d, J=8.4Hz, H-6"), 6.92 (1H, d, J=8.4Hz, H-5'), 6.78 (1H, brs, H-6),
6.57 (1H, s, H-3); "CNMR (DMSO-d;): 161.1 (s, C-2), 107.2(d, C-3), 177.3 (s, C-4), 152.4
(s, C-5), 96.2(d, C-6), 157.6 (s, C-7), 140.3 (s, C-8), 154.4 (s, C-9), 112.7 (s, C-10),
124.5 (s, C-1'), 110.7 (d, C-2'), 146.0 (s, C-3'), 149.3 (s, C-4'), 112.2(d, C-5'), 118.6
(d, C-6'), 62.1, 61.5, 56.2, 56.0 {each q, -OMe); ELMS m/z: 358 [M]* (45), 343 (100), 328
(24), 313 (8), 300 (7), 282 (3), 195 (5), 167 (20).

FHEEM (6): CyHyO,; 'HNMR (DMSO-dg): 7.65 (1H, brd, J=8.4Hz, H-6'), 7.54 (1H, br
s, H-2'), 7.21 (1H, s, H-6), 7.10 (1H, d, J=8.4Hz, H-5'), 6.79 (IH, s, H-3), 3.95, 3.8,
3.84, 3.79, 3.76 (each 3H, s, -OMe); “C NMR (DMSO-d): 160.3 (s, C-2), 106.4 (d, C-3), 175.7
(s, C-4), 151.8 (s, C-5), 97.4 (d, C-6), 157.4 (s, C-17), 139.7 (s, C-8), 153.4 (s, C-9),
112.0 (s, C-10), 123.1 (s, C-1'), 109.2(d, C-2'), 149.0 (s, C-3), 151.5 (s, C-4), 111.7
(d, C-5'), 119.5(d, C-6'), 61.8, 60.0, 56.5, 55.9, 55.7 (each q, -OMe); EI-MS m/z: 372 [M]"
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(26), 357 (100), 341 (15), 314 (7), 195 (3), 167 (9).

HEY (7): FABMS (negative) m/z: 447 [M-H]* (85); EL-MS m/z: 286 (100); TLC 5385 R {H—%,

RWEE (8): TLC 5B R H—H,

omEERS (9): GHgO,; 'H NMR (CD,0OD): 7.52 (1H, d, J=15.6Hz, H-7), 7.03 (1H, s, H-2),
6.92 (1H, d, J=7.8Hz, H-5), 6.77 (1H, d, J=7.8Hz, H-6), 6.22 (1H, d, J=15.6Hz, H-8); "
C NMR (CD,0D): 127.8 (s, C~1), 112.5(d, C-2), 146.7 (s, C-3), 149.4 (s, C-4), 115.1 (4, C
-5), 12.8(d, C-6), 146.9(d, C-7), 116.5 (d, C-8), 171.6 (s, C-9); EL-MS m/z: 180 [M]*
(100), 163 (56), 145 (6), 136 (77), 123 (12), 107 (14), 89 (60); TLC 5% B & R, H—H.

- BEEFRE (10): CH0,; "HNMR (CD,0D): 7.56 (2H, d, J=8.7Hz, H-2and H-6), 7.23
(2H, d, J=8.7Hz, H-3 and H-5), 9.71 (1H, s, H-7); EI-MS m/z: 122 [M]* (100).

5t -BEEFH (11): CH0,; 'HNMR (CD,0D): 7.89 (2H, d, J=8.5Hz, H-2and H-6), 6.84
(2H, d, J=8.5Hz, H-3 and H-5); "CNMR (CD,OD): 122.7 (s, C-1), 133.0 (d, C-2and C-6),
116.0 (d, C-3and C-5), 163.3 (s, C-4), 170.1 (s, C~7); EI-MSm/z: 138 [M]* (86), 121 (100),
110 (30), 105 (12).

JRJLZE (12): CH;0;; '"HNMR (CD,0D): 9.67 (1H, s, H-7), 7.31 (1H, d, J=8.6 Hz, H-
6), 6.92 (1H, d, J=8.6 Hz, H-5), 7.30 (IH, brs, H-2); ®C NMR (CD,0D): 130.7 (s, C~1),
114.8 (d, C-2), 147.1 (s, C-3), 153.7 (s, C-4), 116.3(d, C-5), 126.6 (d, C-6), 193.5 (d, C
-7); EIMS m/z; 138 [M]* (100), 109 (32), 81 (5), 63 (6).

BELE® (13): CH0,; 'HNMR (DMSO-dq): 7.23 (1H, brs, H-2), 7.25(1H, d, J=7.3Hz, H
-6), 6.72(1H, d, J=7.3Hz, H-5); "CNMR (DMSO-d¢): 123.7(s, C-1), 115.0(d, C-2), 144.8
(s, C-3), 149.5(s, C-4), 116.9 (d, C-5), 121.7 (s, C-6), 171.2 (s, C=7); EI-MS m/z; 154
[M]* (100), 137 (86), 119 (2), 109 (18), 91 (4), 81 (12), 63 (12).

3, 4 ZREEMTR (14): GH,0,; 'HNMR (DMSO-d¢): 7.30 (IH, s, H-2), 7.29 (1H, d, J=
7.8Hz, H-6), 6.79 (I1H, d, J=7.8 Hz, H-5), 3.76 (2H, overap, H-8); " C NMR (DMSO-d,):
126.3 (s, C-1), 114.5(d, C-2), 145.5(s, C-3), 151.2(s, C-4), 115.3(d, C-5), 120.9(d, C
-6), 197.3(s, C=7), 64.8 (1, C-8); ELMS m/z: 168 [M]* (49), 149 (10), 137 (100), 109 (62),
91 (11), 81 (43).

HEEM (15): FAB-MS (positive) m/z: 361 [M+ H]* (100); TLC 5% B& R H—H.

RERMRZES (16): ELMS m/z: 388 [M]* (1); TLC 5385 R H—H.

FHZE (17): ELMS m/z: 178 [M]* (100), TLC 5x3# 4 R H—H.

Neoorthosiphol A (18); CyH, 0., 'H NMR (CDCL): 8.19, 8.02 (each 4H, d, J=7.7 Hz, COPh-2',
6'), 7.56 (4H, dd, J=7.6, 7.5Hz, COPh-¥, 5'), 7.43 (1H, t, J=7.8 Hz, COPh4’), 7.37 (1H, 1, ]
=7.7Hz, COPh4’), 6.26 (1H, dd, J=11.1, 3.4 Hz, H-11p), 5.76 (1H, d, J=2.8 Hz, H-1B), 5.29
(1H, brs, H-7B), 5.26 (1H, dd, J=2.8Hz, H-28), 5.03 (1H, m, H-15), 4.74 (1H, d, J=16.7
Hz, H-16a), 4.38 (1H, d, J=9.8 Hz, H-16b), 3.46 (1H, s, H-3B), 2.90 (1H, d, J=11.1Hz, H
-94), 2.87 (1H, dd, J=9.4, 3.4Hz, H-128), 2.54 (IH, d, J=12.1 Hz, H-5a), 1.61 (3H, s, Me
-17), 1.33(3H, s, Me-20), 1.02 (3H, s, Me-19), 0.9 (3H, s, Me-18); “C NMR (CDCL): 75.9
(d, C-1), 67.9(d, C-2), 77.0(d, C-3), 38.1 (s, C-4), 34.3(d, C-5), 20.8 (1, C-6), 70.2
(d, C-7), 76.7 (s, C-8), 40.5(d, C-9), 43.2 (s, C-10), 70.4 (d, C-11), 54.4 (d, C-12),
76.5 (s, C-13), 209.1 (s, C-14), 133.1(d, C-15), 120.8 (t, C-16), 29.1 (q, Me-17), 21.1 (q,
Me-18), 29.0 (q, Me-19), 15.4 (q, Me-20), 169.9, 169.8 (eachs, -OAc), 166.9, 164.1 (eachs, -
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COPh), 131.1, 130.5, 129.4, 128.4, 128.1, 127.8 (each d, -COPh); EI-MS m/z: 692 [M]* (24), 649
(8), 570 (14), 510 (15), 492 (44), 467 (25), 450 (15), 415 (17), 398 (6), 328 (7), 267 (25),
239 (18), 187 (16), 149 (16), 122 (34), 105 (100).
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