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Abstract  Four new monoterpencid glycosides, named ligurobustosides D}, G, H and L, were isolated from
the leaves of Ligustrum robusim . On the basis of spectral and chemical methods, their struclures were
identified as geraniol 3'-0- a- L-rhamnopyranosyl-4' - cis- p-coumarayl- 8- D -glucopyranomde ( 1), 6-hydraxy-3, 7-
dimethyl 2E, 7-octadienyl-1-0l 3'-0-a- L-rthamnopyranosyl-4°- trans- p-coumaroyl- §- D-glucopyrmnoside (2], 6-
hydroxy-3, 7-dimethyl-2E, 7-octadienyl-1-0l 37-0- a- L-rhamnopyranosyl-4'- cis- p-coumarayl- §- D -
glucopyranoside (3} and 6, 7-dihydroxy-3, 7-dimethyl-2E-octaenyl-1-0l 3’-0-e- L-thamnopyranosyl-4' - cis-p-
cournaroyl 3- D-glucopyranoside (4 ), respectively. In addition, seven known compounds, apigenin(5),
cosruosiin(6) , thoifolin{7}, D-sorbilol(8), artenside{9}, B-silosterol{10) and oleanolic acid (11) were also
obtained .
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Ligustrum robusiwm {Roxb.) Bl. mainly distributes in southwestern China and its leaves have been used as Lea with
antiviral and antipyretie functions! ! . Primary investigation on this plant has led 1o the isolation of eight new monoterpennid
glycosides, ligurobustosides A, B, C, E, F, 1, ] and K2 , and in & continuation of studies on its minor constituents, four
new moneterpenoid plycosides, ligurobustosides I, G, H and L, were obtained. This paper deals with the 1solavon and

idenfication of those new compounds,
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1 Materials and Methods
1.1 Instruments and materials

The 'H and  C-NMR spectra were measured at Bruker AM-400 spectromeler using TMS as internal standard. IR
specira { KBr) were recorded on Perkin-Elmer 577 spectometer and UV specira (EtOH} on UV 210 spectrometer. FAB-MS
data were nbtained on VG Auto Spec-3000 spectrometer and pptical rotations (22°C) on JASCO-20 speclrometer. Paper
ehmmalography {PC} was carried out on Whattman paper No. ! with n-BuOH-HOAc-H,0 {4:1:5. upper phase) . the spots
were visualized by spraying CgHsNHy- 0-C4H, ( CO,H },-n-BuOH (2:3:200) . RP-18{ Lobar, 40 ~ 53:m, length: 250 mm,
Merck) and MCI GEL resini Mitsubishi Inc.) were used.

1.2 Extraction and isolation

Ligustrum robusium {(Roxb. )Bl. was collected in Guiyang, Guizhou Province and its voucher specimen is deposited in
the Herbarium of Kunming [nsttute of Botany. Extraction procedure was described in reference?! . Compound 1 was first
obtained as a mixture with ligurobustoside C. Afier AgNO, silica gel column ehromatography, 1 was sepamted with
ligurobustoside C. Compounds 2 and 3 were also obtained as a mixture. After repeated column chromatography on silica gel
and reversed phase materials(RP-18 silica gel and MCl Gel resin}, both of the two compounds were finally purified by
AgNO; sitica gel column chromatography . Using the same method , eompound 4 was separated [rom ligurobustoside K.

1.3 Acid hydrolysis

Compounds 1, 2, 3 and 4 were hydrolyzed with 1mol/L H,80, in { EtOH)} = 10% waler solution under reflux for 2
hours, repectively. Each reaction mixture was neutralized with a saturated solution of NaHCQy and then concentrated to
dryness. The residue was used for PC analysis. in which D-glucose and L-themnose were detected in the four compounds by
comparison with authentic samples.

1.4 Physical and chemical data

Ligurcbusteside D{1) while amorphous powder, Cy;HyOyp. [alp =-64.7°( c = 0.032, MeOH). FAB-MS { positive
ion) msz: 63i[M + Nal* . 455[ M-Daglycone] * , 309[ M-0O-aglycone-{ rhamnosyl or cis-p-coumaroyl} + H]* . UVaA,.,
(loge}/nm: 2I6(4.57), 280.5{4.34), 299(4.53) . 31d4(4.32) . TRy, /cm™': 3400(br), 2005, 1640, 1595, 1505,
1435, 1370, 1325, 1160, 1030, 825. 'H and “’C-NMR spetra: see Tables | and 2.

Ligurobustoside G{2) while amorphous powder, CqHy Oy, [a]®=-72.6°0c=0.041, MeOH). FAB-MS { positive
ion) m/2: 647[M + Nal™ . 471[M-Oaglycone]* , 315[ M-Oaglycone-{ rhamunosyl or irans-p-coumaroyl) + H]* . UVA,.,,
(loge )/nm: 204(4.67), 214.5(4.64), 332(4.51) . Ry en/cm™'; 3450Ckr), 2905, 1680, 1595, 1510, 1435, 1370,
1325, 1160, 1030, 825. 'H and C-NMR spetra; see Tables | and 2.

Ligurobustoside H{3) white amorphous powder, CyHyyQp, [ ]p=-67.3°(c =0.038, MeOH}. FAB-MS (paosilive
ion) m/z: 647[M + Nal*, 471 M-O-aglycone]* , 315[M-O-aglycone- (thamnosyl ot ris- p-coumaroyl} + H1* . UVA .
(loge )/ nm: 215(4.57), 280.5(4.34), 298.5(4.55) . IRy em™': 3400{br), 2905, 164%, L1550, 1505, 1435,
1370, 1325, 1160, 1030, 825. 'H and "C-NMR spetrn: see Tables 1 and 2.

Ligurobustoside L{4) white amorphous powder, C3HysOy. [a]p= -61.5°(c=0.022, MeQOH}. FAB-MS {negative
ion) m7z: 641[M-H]~, 623[M-H,0-H] ", 495[ M-( thamnosyl ot cis-p-coumaroyl) ]~ , 325] M-(rhamnesyl or cis-p-
coumaroyl)- O-aglycone ]~ . UVA,,, (loge }/nm: 216{4.57), 280.5¢4.34), 200(4.53). 1Ry, /om ': 3400(br),
2905, 1650, 1595, 1505, 1435, 1370, 1325, 1160, 1030, 825, 805. 'H and “C-NMR spectra: see Tables  and 2.

Apigenin{5) yellow amorphous powder, C;5H,;05. FAB-MS { positive ion) m/z: 271[M + H]* . UVA, _/nm;
203.5, 266.5, 335. TRv,,/cm™ ' 3350, 1650, 1605, 1480, 1280, 1190, 835. '"H-NMR {DMS0-4,)&: 6.72{lK. s,
H-3),6.46(1H, d, J=2.2 Hz, H-6), 6.18(1H, d, J=2.2 Hz, H-8), 7.99(2H, d. F=8.8 Hz, H-2",6'), 6.5]
(2H. d, J=8.8 Hz, H-3',5'), 12.92(1H. s, 5-0H). 10.710iH, brs, 7-0H), 10.33(tH. brs, 4'-0H). YC-NMR
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{DMS0-4,)5: 164.1{C-2), 102.9(C-3), 181.7{C-4), 161,1(C-5), 98.8(C-6), 163.7(C-7}, 93.9(C-B), 157.2
(C-9). 103.9(C-10}, 121.2(C-1"}, 128.4{C-2",6'), 115.9(C-3',5"), 161 .4(C-4" )4
Cosmosiin{6) yellow amorphous powder, CoHag@y. FAB-MS { positive ion) m/z: 433[M + H]*, 271[M-gle +
Hj* . UVA_ . (loge)/nm: 204{4. 11}, 269¢3.97), 336.5(3.95). [Rv . cm '; 3400, 1650, 1600, 1585, 1490,
1340, 1290, 1180, 830, "H-NMR{DMSO-d;)8: 6.86(1H, s, H-3), 6.82(1H, d. f=2.2 Hz, H-6), 6.43(1H, 4,
J=2.2Hu, H-8),7.95(2H, d, J=8.6 He, H-2',6'), 6.93(2H, d, J=8.6 Hz, H-3*,5°), 5. 06(1H, d, J=7.2
Hz, gle H-1), 12.95(1H, s, 5-0H}, 10.46{1H, brs, 4'-0H) . "C-NMR{DMS0O-,) &: 164 .3{C-2), 103.1({C-3).
181 .9{C~4), 161.1(C-5), 99.5(C-6), 162.9(C-7), 94 8(C-8), 156.9{C-9), 105.3{C-10}, 121.0{C-1"), 128.6
(C-2,6°), 116.0{C-3*,5"), 161.3(C4), 100.0{gle C-1), 73 . 1(gle C-2}, 77.2(gle C-3}, 69.6{glc C-4), 76.4
{gle C-5), 60.6(glc C-6)17,
Table | 'H-NMR spectral data of glycosides 1 ~ 4 in CD,0D

1 2 3 4
H & J/Hz [ J/He 1] J/Hz ] J/Hz
Aglycone
ta 4,34ad 11.9,6.0 4.26d 6.9 4.26d 5.9 4. 30d 7.6
H4 4.774d 11.9,6.0
2 5.37 5.0 5.oal 6.9 5 4 6.9 5441 7.5
4 2.05t 6.6 2.10m 2.10m 2. 3lm
2. 1lm
5 2.1 6.5 1.67m 1 &67Tm 1.75m
§.39m
] 5,10t 5.2 3.98 6.5 3.98¢ 6.5
7 4_38m
1.698 4.92d 1.6 4.92d 1.6 l.18s
4.824 1.6 4.824 1.6
9 1.61a 1 70s 1.70s 1.14s
10 1.698 1.68s 1.68s 1.7is
Glucosyl
N 4.36d 7.9 4. 364 8.0 4_36d 8.0 4. 36d 8.0
2’ 3.20 8.2 3.54m 0.2 1.54m 128 8.0
3 3.75 9.2 381t 3,75t 9.2 3.761 9.2
4! 3.58m 4. 921 0.2 4.92; 3.58m
5 3.56m 3.38m 3.38m 3.55m
5’ 3.52m 3.52m 3.52m 3.52m
Rhaemposyl
I 5.18d 1.5 5.18brs 5.18brs 5.18d .5
pad 3.91dd 3.2,1.8 3.9brs 3.9ibrs 3.90m
3" 3.62m 3.59m 3.59m 3.56m
47 3.3 8.8 3.401 3.8 3.40t 8 8 3.401 7.8
5 3.30m 3.9 4 3.99t 6 4 3.30m
" 1.15d 6.2 1.07d 5.0 1.15d 6.0 1. 15d 5.3
Acy] moiety
2,6 7.72d 8.7 7 .46d 5.0 7.7id 3.0 7.71d 3.5
3,5 6.76d 8.7 6.80d 8.0 6,75d 8.0 6.75d 8.6
7 6.63d 12.8 7.66d 15.9 6 94d 12.8 6.94d i2.9
B 5.79d 12,8 6.34d 15.9 5.78d 12.8 5.78d 12.9

Rhoifolin(7) yellow amorphous powder, C27H30014. FAB-MS (positive fon) m/z: S79[M + H]*, 433[M-rha +
H]* . 271[M-rha-gle + H]* . UVA,(loge)/nm: 205(4.51), 267(4,27), 335.5(4.36) . Rv__ em™"; 3400, 1650,
1590, 1575, 1480, 1340, 1295, 1180, 820. "H-NMR(DMS0-4;)8: 6_85(1H, s, H-3), 6.76(1H, 4, J=2.0 Hz,
H-6), 6.44(1H, d. J=2.0 Hz, HB), 7.93(2H. d, J=8.6 He, H-2',6'), 6.94(2H, d, J =8.6 Hz, H-3*,5),
5.05(1H, d, J=7.2 He, gle H-1} , 4.54(1H, brs, rha H-1), 1 .06{3H, d, J = 6.0 Hz, rha H-6), 12.95(1H. s, 5-
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OHY}, 10.44{1H, brs, 4'-OH}. “C-NMRIDMS0-d,)&: 164.4(C-2), 103,1{C-3), 182.0(C4), 161.2{C-5}, 99.5
(C-6), 162.9(C-7), 94.8(C-8), 156.9(C-9), 105.4(C-10), 120.1(C-1°), 128.6(C-2",6'), 116.1(C-3',5'),
161.3{C-4’}, 100.5{gle C-1), 73, 1{gle C-2), 76_3(glc C-3}, 68.3{gle C-4}, 75.7(glc C-5), 66.1{glc C-6}. 100.
Ofcthae C-1}, 70.4¢cha C-2}, 70.8(rha C-3}, 70.(tha C-4) . 69.6(sha G-5), 17.8(cha C-6)/*).

D-surhitol { 8) colorless crystals { from MeQH) ., mp 161 ~ 1627T,
CeH,.0,. FAB-MS (positive ion} m/z: 183[M + H]", 152 [ M-
CH,0H] ", 121. BC-NMR(D:0)6; 76.1(C-3), 74.5(C-4}, 72.1(C-
2,5}, 65.8(C-1,631)

Acleoside ( 9} while amorpbous powder, Co Hy O, FAB-MS
{positive jon) m/z: 647 [M + Nal*, 625[M+ H]* ., 479[M-tha +
H]*, 47\ [ M-CiH 0,1t . UVA, (loge}/nm: 22004 .22), 247(3.92),
292(4 _00), 304(4.04), 335(4.17). IR( v, /em™1): 3400, 2920,
1690, 1600, 1515, 1480, 1280, 1160. 1040, 810. 'H-NMR{CD,0D)
&: 6.68(1H, d, J=2.0H, 2-H), 6.67(1H, d, f=8.0 Hz., 5-H},
6.55(1H, dd, J=8.0, 2.0 Hz, H-6), 2.78{2H. &, J=8.0, 2.0
H:, H-8)}, 3.71(1H, dd, J=12.0, 8.0 Hz, 7-Ha), 4 02(1H, dd, J
=8.0, 6.0 Hz, 7-Hb), 7.05(1H, d, J=2.0 Hz, H-2}, 6.76(H,
d, 7=8.0 Hz, H5), 6.94(1H, dd, J=8.0, 2.0 Hz, H-6"), 7.58
(IH, d, J=16.0 Hz, H-7'}. 6.26(IH, d, J=16.0 Hz, H-8'),
4.36{1H, d, J=7.8 Hz, glc H-1), 5.18(1H. d, J=1.6 Hz, rha H-
1), 1.08(3H, d. J=6.0 Hz. rha H-6) . "C-NMR{CD,0D)3: 131.6
(C-1), 116.40C-2}, 144 .6{C-3), 146.1({C4), 117.1(C-5), 121.3
(C-6). 36.5{C-7), 72.2(C-8), 127.7{C-1"}, 112.0(C-2'), 146.8
(C-3'), 149.7(C-4"}, 116.6(C.5"}. 123.2(C-6'), 168.3(LC-T'),
115.2{C-8'), 148.0(C-%"), 104.2{gle C-1), 76 O(gle C2), B1.6
(gle C-3), 70.7(gle C-4}, 76.0(gle C-5}, 62.4{glc C-6), 103.0(rha
C-1). 70 1{cha C-2), 75.6{rha C-3}, 71.0(cha C-4), 70.7{rha C-
5}, 18.5(tha C-6)) .

Psitostero] {10, colodess needles { [rom acetone ), mp 137 ~
138%C, CoHyO. "H-NMR {CDCL}&: 3.50¢1H, m, 3x-H), 5.33
(1H, brd, J=5.2 Hz, H-6), 2.25(2H, m, H4), 0.98, 0.63(6H,

Table 2 1} C-NMR speciral data of
glycosides 1 ~ 4 in CD,0D
C 1 2 3 4
Aglycone
L 66.5 66,7 656.7 66.6
2 121.4 1121 6 121 6 121.6
3 42,1 Ht.9 419 1423
4 40.6 Je.3 36.6 Erard
5 7.4 4.2 342 30.4
6 125.0  76.1 76.1 78.9
7 132 5 1488 1488 738
B 25.9  111.5 i1t.5 23.7
9 1I7.8 0o 300 5.0
10 16.5 16.6 16.6 16.6
Glucosy |
1’ 102.9 02,9 102.9 102.8
2’ 76.1 6.1 76.1 76.1
¥ 81.8 51.6 81.8 81.8
4’ 70.6 70.8 0.6 70.6
5 76.1 6.1 76. 10 76.1
6 62.5 62.5 62.5 62.5
Rhamnoay |
1" 102.6 1029 1029 102.9
2" 2.3 72,3 18r.3 723
K 2.1 72.2 72 2 2.1
4 73.8 71.9 71.9 738
5" 0.4 70 4 70.4  70.4
6" 13.2 18.4 7.7 3.2
Acyl moiery
1 IXre 27.2 127.5 127.6
2.6 4.2 1313 13401 1344
3.5 1158 116.9 115.8 115.8
4 160.6 l6l.4 160.2 160.3
7 1471 147.6 1471 147.2
8 115.9 114.9 116.1 116.0
1] 167.0 1&8.3 166.9 166 2

s, 2% CH;). 0.90{3H, d, J=6.6 Hz, -CH;}, 0.81(6H, d, J=7.} Hz. 2% CHy,}, O
-CHy). “C-NMR{CDCL;) & : 140.8(C-5), 121 .7(C-6), 7L.8(C-3). 56.9{C-14}, 56.2(C-17). 50.3({C-9), 46.0{C-
4), 42.40C-13), 39.9(C-12). 37.3(C-24), 36.6(C-1), 36.2(C-10)}. 34.1(C-22), 32.0(C-20}, 32.0(C-8), 31.7
(C-7), 29.7(C-2), 29 .3(C-16), 28.3(C-11), 26.3(C-15), 24.3(C-23), 23.2(C-27), 2t 1(C-28), 19.8(C-19),

19.4{C-21), 19.1{C-25), 18.8(C-29), 12.0{C-26), 11.9{C-18}.

80(3H, t, J=6.8 Hz,

Oleanolic: acid( 11} whbie amorphous powder, CyHyQs. "H-NMR(CsDsN)S: 5.48 (1H, Lrs, H-12), 3.450(H,
dd, f=10.2, 6.2 He, H-3), 1.30, 1.25, 1.04, D.96, 0.85(21H, s, 7x CH;}. “C-NMR{C,;D;N)&: 180_6C-
28), 143.6(C-13), 122.6(C-12), 79.0(C-3}, 55.2(C-5), 47.6(C-9), 46.5(C-17), 45.8(C-19), 41.5(C-14),
40 .9(C-18), 39.2(C-8), 3B.7(C4}, 38.3(C-1), 37.0(C-10), 33,7(C-21), 33.0{C-29), 32.6(C-7), 32.4(C-
22}, 30.7{C-20}, 28.1(C-23}, 27.6(C-15}, 27.1(C-2), 25.9{C-27), 23.6(C-30), 23.4(C-16), 22 8(C-11},

18.2(C-6), 17.1(C-26) . 15.5(C-24), 15.3{ 250",
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2 Results and Discussion

Ligurobustoside D{1) was oblained as an amorphous powder. Dis [R(1640, 1595, 1505, 1435 cem”™') and UV{2I16,
280.5, 209, 314 nm) showed the absorplions of arometic group and o , S-unsaturated ester. 1 was hydrolyzed with | mol/
1 H;80, in @(EAOH) = 10% waler solution and followed by paper chromalography detection showing the presence of L-
rthamnose and D-glucose . The molecular formula (Cyy HyyOhz) of 1 was determined by the posilive ion FAB-MS spectrum, ic
which the molecular ion peak at m/z 63I1[M+ Nal* , and fragment ion pesks at m/z 455 M-O-aglycone] *, 309[ M-0-
aglycone -{ thannosyl or cis-p-coumaroyl) + H]* were exhibited. The JH-NMR (84.36, d, J=7.9 He; 5.18, d, J=
1.5 Hz) and *C-MMR{ 3102.9, 102.6; two anomerc sugar carbons) spectra {umther confimmed the existence of #-D-
glucose and a-L-rhamnose. Direct comparison of its NMR data with those of ligurobustoside C suggesied thal 1 had the same
aglycone { geraniol ) wnd sugurs ( 8- D-glucopyrancse asnd o- L-thamnopyrancee ), bt different acyl moiety with
ligurobustoside C. The 'H-NMR spectrum al the aromatic region showed an A, B system belonging 1o a p-coumaroyl moiety
(&6.76(2H, d, J=8.4 Hz), 7.72(2H, d, J=8.4 Hz)]. Two olefinic prolon signals which appeared a> an AB system
[§5.79(1H, d, J=12.8 Hz), 6.93{IH, d, J=12.8 Hz)] indicated a cis-geometry in the p-coumaroy] moiety . Thus,
the struclure of T was established as geranio] 3'-0O- g - £-thamnopyranosyl-4'- cis- p-coumaroyl- 3- D-glucopyran oside .

[ntereslingly, it was noted that 1 was unstable under Light and wus slowly converied to & trans isomer {ligurobusioside
C}. We could nol ge! the purs compound of 1 until AgNO, silica gel column chromalogmphy was carried out in the dark.
This phenomenon had been reponedm and we inferred that from a cfs-p-coumaroyl moiety to & rans-p-coumaroyl one might
be invelved in & mechanism of free radical reaclion.

Ligurcbustoside G{2) was oblained as an amorphous powder. Iis formula (€3 Hy O3} was provided by the positive ion
FAB-MS spectrem {647 [M + Nal*, 471 [ M-O-aglycone]* , 315 [ M-0-aglycone-{ thamnosyl or irans-p-coumaroyl) +
H]* ! and NMR spectra. After acidic hydrolysis of 2, D-glucose and L-rhamnose were detected by paper chromatography .
The UV (204, 214.5, 332 nm) and IR (1680, 1595, 1510, 1435, 1370, 1325, 1160, 1030 cm™') specira of 2
suggesied the presence of double bonds and conjugated aromatic esler group. Comparing the 'H and *C NMR signals of 2
wilh these of ligurobusioside C, we could conclude that both two compounds conlained identical pans: a trans-p-coumaroyl
moiely and lwo sugar units { 3- D-glucose and o- L-rhamnose) , thal was, thamnese was slill connecled with C-3’ position of
the inner glucase, while the coumaroyl moiely wus also localed at the C-4' position of the inner glucose, but they had
dilferent aglycones. In the 'H-MMR specirum of the aglycone of 2, an AB system assigneble w & pair of terminal methylene
clefinic protons [ 84.92(1H, d, J=1.6 Hz), 4 82{IH, d, J=1.6 Hz}], one olefinic methine prolon [ §5.40{1H, 1,
J=6.9Hz)] and one allyl-methine prolon [83.98(2H, |, J=6.9 Hz)] were exhibiled. Crrespondingly, in the ue
NMR specirum of the aglycone of 2, double bond signals (&111.51. 148.8s) und one melhine carbon signal (&76.1d}
bearing one hydroxyl group appeared, while another double bond signals ($125.0d, 132.5s) and one methy] carbon sigaal
{ 817.9) disappeared compared with the aglycone of ligurobustoside C. The aglyeone of 2 had one mwore hydroxyl group than
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that of ligurobusioside C, and this addilional hydroxy was easily assigned at C-6 position of the aglycone, bui ils
sterecchemistry was not determined finally. Such sssignments were further supported by direct comparison with the aglycone
of ligurobusicside F. Thus, the strueture of 2 was elucidated 1o be é-hydrony-3 ,7-dimethyl-2E, T-octadienyl- -0l 3'-O-a- L-
rhamnopyranosyl-4'- trans- p-coumarcyl- 3- D- glucopyranoside .

Ligurobustoside H{3) was also obtained s an amaorphous powder. lis "H and Y NMR spectral dala were very similar
0 those of 2. Both 3 and 2 were isomers due 1o the same molecular ion peak a1 m/z 647 M + Na)™ in the positive jon
FAB-MS spectra. The difference between 3 and 2 was atributed 1o the acyl moiety. The ' H-NMR spectrum {an A, B, sysiem
al 86.75 and 7.71, 2H each, a pair of doublets, J=8.8 Hz; an AB system at §5.78 and 6.94, 1H each, a pair of
doublets, F=12.8 Hz) confirmed thal the acyl moiety was a cis-p-coumaroyl one. The aeidie hydrolysis of 3 also provided
D-gluense and L-rhamnose . Thus, Lhe struciure of 3 was idemtified as 5-hydroxy-3,7-dimethyl-2E , 7-ocladienyl- l-cl 3'-0-2-
i-rhamnopyranosyl-4'- cis- p- coumaroyl- (3- D -glucopyranoside .

Ligurobustoside L{4), an amorphous powder, was analyzed for Cy HyOy4 from its negative jon FAB-MS spectrum( m./
z: 641 [ M-H]-, 623, 495 and 325). Its TV and TR spectra showing lille difference with hgurobustosides A-K also
confinned it was a monolerpenoid glycoside of the same kind. By direct eomparison of its NMR spectral data with those of
ligurobustoside K, both had the same sections: two sugar units { 3-D-glucose and o- L-rhamnpse) detecled by acidic
hydrolysis and monoterpencid aglycone {6 . 7-dihydroxy-3, 7-dimethyl-2E-octaenyl-1-0l} , and their only difference was the
acyl moiety. Both 4 and ligurobusioside K were isomers for they bad the same mwolecular formula. Based on the 1H-NMR
spectrum {an A2B2 sysiem at 36.75 and 7,71, 2H each, a pair of doublets, J = 8.5 Hz; an AB system a1 5,78 and
6.94, IH each, a pair of doublets, § = 12.8 Hz) and "*C-NMR spectrum { §134.1d, 115.8d; 147.2d, 116.0d and @,
{f-unsaturated carboryl group: §166.%s) of 4, its acyl moiety was readily determined as a cis-p-eoumaroyl group. Thus,
the structure of 4 was identified as 6, 7-dihydroxy-3. 7-dimethyl-2E-octaenyl-1-01 3’-0-a- L-chamavpyranosyl-4'- cis-p-
counaroyl- #- D -glucopyranoside .

In addition, the struciutes of seven known compounds, apigenin{3}, cosmosiin{6). rhoifulin(7), D-sorbitcl(8),
acleoside(9) , [-silosteral(10) and oleanohe acid (11) , were confinned by companson with the speetral dalra reported.
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