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IRIDOIDS. AN UPDATED REVIEW, PART I1 

CHRISTIE A. BOROS* and FRANK R. STERMITZ 

Department of C h i s t r y ,  Colorah State University, Fort Collins, Colorah 80523 

hSTRACT.-The structures of valeriana and plumeria iridoids, miscellaneous iridoid- 
like compounds, simple secoiridoids, terpene- and phenolic-conjugated secoiridoids, bis- and 
tris-secoiridoids, and other miscellaneous secoiridoids published for the first time during 1980- 
1989 are listed with available physical and spectral data: mp, [alD, uv, 'H nmr, I3C nmr. Also 
included are revisions of structures originally published prior to 1980. The compounds are 
indexed alphabetically and by molecular weight, and a plant source index is included. 

This is the second part of a review (1) that is mainly a compilation of new iridoids 
and secoiridoids reported in the literature from the El-Naggar and Beal review of 1980 
(2) through December 1989. The large number of new structures necessitated division 
into two parts for publication. The first part (1) included iridoids (except valeriana and 
plumeria types), iridoid aglycones, and bis-iridoids. This second part includes va- 
leriana and plumeria iridoids, other miscellaneous iridoid-like structures, and a variety 
of secoiridoid types. This work does not include the separately recognized classes of bis- 
iridoid-alkaloids or pyridine monoterpene alkaloids. A few semisynthetic compounds 
were also included. 

The main anticipated use of the entire review is for the rapid identification of iso- 
lated iridoids by 'H- and 13C-nmr spectroscopy. It is intended to be a comprehensive 
list of the designated structures for the time period indicated, but does not include ref- 
erences to all isolations of a particular compound from all plant sources. Because of this, 
it can be viewed only as a starting point for biosystematic purposes. Spectral data from 
first reports of a compound were not always included if later reports gave more detailed 
assignments, although the original references are given. When multiple papers re- 
ported nmr spectral data for a single compound, the higher resolution data obtained in 
D,O or CD,OD were usually used. Compounds reported in the earlier review (2) have 
been included only when the structures (including stereochemistry) were revised or 
when significantly better spectral data ('H and 13C nmr) were reported. 

No judgments were made concerning the interpretation of data in assigning struc- 
tures nor in the consideration of any compounds as artifacts as opposed to legitimate 
natural products. Suspected errors in assignments were not corrected unless there was 
some ambiguity in the numbering of a particular compound. The names given to a 
compound by the authors of a paper were not corrected (although alternate names from 
other sources were reported along with the names from the referenced papers). 

Structures are arranged in a fashion similar to that of the El-Naggar and Beal review 
(2). Group 6 contains valeriana iridoids; Group 7 contains plumeria iridoids; Group 8 
contains miscellaneous iridoid-like compounds; Group 9 consists of simple seco- 
iridoids; Group 10 contains terpene-conjugated secoiridoids; Group 1 1 contains 
phenolic-conjugated secoiridoids; Group 12 consists of bis-secoiridoids; and Group 13 
includes a few miscellaneous secoiridoids. The oxidation state of C- 10 and C- 11 (see 
Figure 1) guides the arrangement of compounds where possible. The available data 
were listed in the following order: name; molecular formula; molecular weight; melt- 
ing point ("C); optical rotation (solvent); uv ( h  m a ,  nm); 'H nmr (spectrometer fre- 
quency, solvent) chemical shifts (in ppm, starting with H-1 and listed in order) with as- 
signments, multiplicities, and coupling constants in Hz; 13C nmr (solvent) chemical 
shifts (in ppm, starting with C-1 and listed in order) with assignments; plant source 
(family); reference(s). Assignments with the same superscript may be interchanged. 
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Space considerations required the omission of ir and ms data, but that does not necessar- 
ily mean that these data were not reported in the referenced paper. Data for derivatives 
were not usually listed unless the derivative, rather than the free compound, was iso- 
lated. 

Numbering of the iridoid and secoiridoid skeletons and of the most common 
functionalities is given in Figure 1. The sugar on the C- 1 carbon of the aglycone portion 
is given the single prime (') designation, while additional substituents are designated as 
double prime ("), triple prime ("'), etc., according to their substitution position on the 
main skeleton, except in cases of substituents on other substituents. For example, the 
sugar portion of ap-0-glucosylcinnamate group would be designated as triple prime if 
the cinnamate bore the double prime designation. For the more complex structures, the 
separate parts are designated as a, b, etc., then numbered as above. Cinnamoyl, 
coumaroyl, etc., groups are in the trans configuration unless otherwise indicated. 

Three indices are included: compounds listed alphabetically (Table 2), compounds 
listed by molecular formula (Table 3), and plant sources listed alphabetically (Table 4). 

Exhaustive (and exhausting) manual and computer-aided literature searches were 
employed, but this review should not be used as the only source when determining the 
novelty of a compound or isolation source. 

TABLE 1. New Iridoids. 

Group 6 (valeriana iridoids) 

1 10-DEOXYF'ENSTEMIDE 

CHzOglu 
I 

C,,H,,O, 428.48 (400MHzCD3OD)5.77(H-1,d, 7.0), 6.41(H-3, bs), 3.10(H-5,m),2.59-2.65,2.2&2.31 
(H-6,m's). 5.53(H-7, bs), 2.59-2.65(H-9,m), 1.76(H-10, bs),4.18(H-ll ,  11.4), 2.2-2.31(H-2'),2.09(H-3'), 
0.97 (H-4', d, 6.6), 4.28 (H-1", d, 7.8); (CD3OD) 93.4 (C-l), 140.6 (C-3), 116.3 (CA), 37.6 (C-5), 38.1 (C-?, 
128.6 (C-7), 139.5 (C-8), 50.1 (C-9), 16.0 (C-IO), 69.9 (C-ll), 173.1 (C-l'), 44.2 (C-2'), 26.7 (C-3'). 22.6 (C-4 ), 
103.4 (C-1"). 75.1 (C-2'7, 78.1 (C-3"), 71.7 (CA"), 77.9 (C-5"), 62.8 (C-6"). Catalytic hydrogenatlon of 
penstemide (3) 

2 10-DEOXYPATRINOSIDE AGLYCONE 

C,,H,,O, 284.35 (400 MHzCD,OD)6.12 (H-I, d, 3.5). 6.27 (H-3, bs), 2.97 (€3-5, m), 3.92 (H-7, q, 5 ) .  2.64 
(H-9, dt), 1.04 (H-10, d ,  6.4), 4.04 (H-11, 12.2), 2.26 (H-2'), 2.19 (H-3'), 0.98 (H-4'. d ,  6.6). Pensternon 
ricburdronii (Scrophulariaceae) (4) 

3 10-DEOXYPATRINOSIDE 
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C,,HMO,, 446.49 (400MHzCD30D)6.08(H-l,d, 3.8), 6.31(H-3,s), 2.95(H-5,m), 2.17-1.97, 1.87(H-6, 
m's), 3.80(H-7,q, 5.6),2.17-1.97(H-8,m),2.57(H-9,dt,9,9.4), 1.02(H-10,d,7.4).4.17(H-ll, 11.6),2.20 

1.9), 3.66(H-6", dd, 11.8, 5.2);(CD30D)92.0(C-l), 139.9(C-3), 116.7(C-4), 32.3 (C-5), 38.7(C-6), 79.6(C-7), 
44.4 (C-8), 42.2 (C-9). 14.5 (C-lo), 69.8 (C-11). 173.2 (C-1'). 44.2 (C-2'), 26.7 (C-3'),22.6 (C-4'), 103.6(C-l"), 
75.1 (c-2'7, 77.9 (C-3'7, 71.7 (C-4"). 78.1 (C-5"), 62.8 (C-6"). Penstemon ricbardronii (Scrophulariaceae), hydrogena- 
tion of serrulatoloside (4.5) 

(H-2'), 2.17-1.97(H-3'), 0.95(H-4', d, 6.6),4.27(H-l",d, 7.8), 3.19(H-Y,dd,8.8, 8.0). 3.86(H-6",dd, 11.7, 

4 NARDOSTACHIN 

C,&H,,06 368.47 [a) -80.9" (CHCI,) uv 212 (MeOH) (100 MHz CDCI,) 5.94 (H-1, d, 4), 6.31 (H-3, bs), 
2.9)(H-5,q, 7.5), 4.12(H-7,dt, 5.2, 2.2), 1.12(H-lO,d.6.8),4.48(H-l1, 12.5), 1.00(H-4', HA",d, 5.7); 
(cDc~,) 91.6 (C-I), 139.5 (C-3), 114.3 (C-4), 32.0 (C-5), 39.8 (C-6),74.9 (C-7). 40.5 (C-8).!2.0 (C-9). ' j .8  (C- 
lo), 63.8(C-11), 171,0(C-1')a,43.5(C-2')b, 25.8(C-3'), 22.4K-4'). 173.0(C-1")a,43.6(C-2 ) ,25.8(C-3 ),22.4 
(C-4"). Naruhsturby~ CbinmJiJ (Valerianaceae) (6) 

5 7.7-0-DIHYDROEBULOSIDE 

C,,H~O,, 446.49 [a] -73.8"(?) uv204(?) (300MHzCD30D)5.88(H-l,d,4.5), 6.32(H-3,s), 3.00(H- 
5, bq, 8.0), 2.06 (H&, m), 1.83 (H-6p, m), 4.07 (H-7, m), 1.86 (H-8, m), 2.02 (H-9, m), 1.09 (H-10, d, 6.9), 
4.26,4.07(H-11, 12.0). 2.3(H-2', m), 2.O(H-3',m),0.97(H-4',d,6.6).4.28(H-l",d,7.8), 3.15-3.4(H-2"-H- 
5". m) 3.86 (H-6", dd, 11.5, 1.8), 3.66 (H-6". dd, 11.5, 5.3); (CD,OD) 93.6 (C-l), 139.5 (C-3), 117.0 (C-4). 33.7 
(C-5). 40.6 (C-6), 75.2 (C-7), 42.2 (C4, 46.6 (C-9), 13.7 (C-lo), 69.9 (C-11). 173.5 (C-l'), 44.3 (C-2'), 26.9 (C- 
3'). 22.9 (C-4'). 103.5 (C-I"), 75.2 (C-2"). 77.9(C-3"), 71.7 (C-4"), 78.1 (C-5"). 62.9(C-6"). S d m b m ~ ~ b ~ l ~ r ( C a p  
rifoliaceae), Penstemon conf.?ur (Scrophulariaceae) (7,8) 

6 EBULOSIDE 

Ma Oiewabyl 

C2,H3,0,,, 444.48 [a) - 169. l0(MeOH) uv 279,204 (MeOH) (300 MHzCD30D) 6.24 (H-1, bs), 6.41 (H- 
3, bs), 3.&3.1(H-5, m), 2,77(H-&,bd, 19), 2.46(H-6p,dd, 19,8.6), 2.2-2.O(H-8.m), 2.3(H-9.m), 1.15(H- 
io, d, 6.9),4.27, 4.18(H-11, 11,3), 2.25(H-2', d, 6.5). 2.2-2.0(H-3', m), 0.97(H-4',d,6.6),4.26(H-l",d, 
7.5), 3.34-3.14 (H-2"-H-4", m), 4.07-3.97 (H-5". m), 3.85 (H-6", bd, 11.8), 3.65 (H-6". bd, 11.8); (CD3OD) 
90.5 (C-1). 141.0(C-3), 113.4(C-4), 29.4(C-5),41.1(€-6), 220.5(C-7),44.5(C-8), 46.0(C-9), 13.3(C-lSJ), 69.4 
(C-ll), 173.1(C-l'), 44.1(C-2'), 26.8(C-3'), 22.7(C-4'), 103.3(C-l"), 75.0(C-2"), 77.9(C-3"), 71.6(C-4 ), 78.0 
(C-5'9, 62.9 (C-6"). Sambucus ebukJ (Caprifoiiaceae) (9) 

7 6'-O-APIOSYLEBULOSIDE 
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C26H40014 576.59 I~t]-215.5~(?) uv279, 204(?) (400MHzpyridine-d5)6.54(H-1, d, 2.5), 6.61(H-3,d, 
1.3), 3.36 (H-5, bt, 7.3), 3.08 (H-h, bt, -19). 2.56 (H-6B, dd, -19, 8.6), 2.17 (H-8, m), 2.54 (H-9, ddd, 11.2, 
6.8, 2.5), 1.08(H-lO,d, 6.9),4.27, 4.04(H-ll, -12.8), 2.21(H-2', d, 8), 2.08(H-3', rn),0.88,O.87(HAf,ds, 
6.6), 4.79(H-l", d, 7.7). 3.96(H-2", m), 4.14(H-3", H-4", m), 4.06(H-5", m), 4.72(H-6",dd,-11.2, 1.6),4.17 
(H-6", m), 5.80(H-lm,d, 2.6),4.75(H-2"',d,2.6),4.06,3.96(H-4",mb),4.57,4.34(H-5'",-9.5~;~D~0)92.6~C- 
1). 142.1 (C-3). 114.6 (C-4). 30.6 (C-5), 42.8 (C-6), 227.0 (C-7). 46.4 (C-8), 46.7 (C-9), 14.9 (C-lo), 7 1.5 (C- 1 !,), 
177.6(C-l'), 45.8 (C-27, 28.4(C-3'), 24.5 (C-4'), 103.8(C-1"), 75.9(C-2"), 78.6(C-3"), 72.5 (C-4"), 77.6(C-5 ), 
70.5 (C-6"), 111.8 (C-l"), 79.5 (C-2'7, 82.2 (C-3"'), 76.5 (C-4"'). 66.5 (C-5"'). Sum6uruse6ulws(Caprifoliaceae) (7) 

8 8-epi-VALEROSIDATE 

C21H34011 462.49 rnp60' (400MHzCD30D)6.24(H-l,d, 1.8),6.28(H-3, bs), 3.01(H-5,m),2.01(H-6a, 
rn,9,3.5), 1.90(H-6B,rn,6,5),3.63(H-7,t,5,3.5),2.47(H-9,dd, 10,1.8),1.21(H-10,~),4.23,4.07(H-11, 
11.5). 2.18 (H-2'). 2.06 (H-3'. m), 0.95 (H-4'. d, 6.6), 4.27 (H- l", d, 7.8), 3.19 (H-2", dd, 9,7.8), 3.83 (H-6", dd, 
12.2, 4.4), 3.66(H-6", dd, 12.2, 1.8);(CD30D)91.1(C-l), 138.7(C-3), 116.7(C-4), 28.7(C-5), 35.9(C-6), 79.2 
(C-7), 79.6(C-8), 48.4(C-9), 21.9(C-10), 69.7(C-11). 173.2(C-1'). 44.2 (C-2'). 26.8(C-3'), 22.64,22.61 (C-4'). 
103.7 (C-I"), 75.1 (C-2"). 78.1 (C-3"), 71.7(C-4"), 78.0(C-5"), 62.9(C-6"). PmsrnonJmuLrur(Scrophu1ariaceae) (10) 

9 SERRULATOLOSIDE AGLYCONE 

C,,H,,O, (400 MHz CD30D) 5.91 (H-I, d, 5.9). 6.35 (H-3, bs), 3.07 (H-5, m), 2.25,2.19 (H-6, rn's), 
4.~1(H-7,bt),2.97(H-9,br),5.41,5.31(H-10,bs's),4.07(H-l1, 12.1),2.26(H-2'),2.19(H-3'),0.98(H-4',d, 
6.6). Pmrremon richurdronii (Scrophulariaceae) (4) 

282.34 

10 SERRULATOLOSIDE 

a 2  oi5ovaleyl 

C,,H3,010 444.48 mp71-73" (400MHzCD30D)5.95(H-l,d, 5.4),6.40(H-3, bs), 3.04(H-5,q,6.5,6.5), 
2.08(H-6, m, 13,6.5,6), 1.91 (H-6, rn, 13,6.5,6), 4.44W-7, bt, 6), 2.94W-9, m), 5.36,5.26(H-10, d's, <1). 
4.19 (H-11, 11.5), 2.25 (H-2'). 2.08 (H-3'), 0.95 (H-4'- d, 6.6). 4.28 (H-I", d, 7.8), 3.19 (H-2'3 dd, 8.8, 8.0), 
3.86 (H-6". dd, 11.7, 1.9), 3.66 (H-6". dd, 11.8, 5.2); (CD30D) 92.3 (C- I),  141.2 (C-3). 114.8 (C-4), 33.7 (C-5). 
39.5 (C-6), 73.9 (C-7), 153.4 (C-8), 44.6 (C-9). 112.7 (C-IO), 69.5 (C-ll), 173.2 (C-l'), 44.1 (c-2'). 26.7 (c-3'). 
22.6(C-4'), 103.4 (C-1"). 75.2 (C-2"), 78.2(C-3")', 71.8(C-4"), 77.9(c-5")', 62.9(C-6"). Penstemonsmuhtus, Pensre- 
non ricburdronii (Scrophulariaceae) (4,11) 

11 PENSTEMIDE AGLYCONE 

C,,H,,O, 282.34 (CD,OD)93.1(C-l), 139.1 (C-3), 119.3(C-4), 37.3(C-5), 38.O(C-6), 129.1(C-7), 144.2(C- 
8). 47.3 (C-9), 61.0 (C-lo), 62.4 (C-1 I),  173.1 (C-l'), 44.1 (C-2'). 26.6(C-3'), 22.6(C-4'). Ensyrnatichydrolysisof 
penstemide (10) 
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12 DEGLUCOSERRULATOSIDE 

< 0 4 -  

C,,H,,O, 428.48 (400 MHz CD,OD) 4.78 (H-1", d, 1.1). 3.47 (H-2", bd, 3.1). 3.97 (H-3", m), 1.81 (H4",, 
td, 14, ?, lo), 1.45(H-4",,dt, 14,2.5,2.5), 3.85(H-5",m), 3.56(H-6",d, 5.2);(CD30D)93.1(C-1), 141.0(C-3), 
115.9 (C-4). 38.4 (C-5), 38.2 (C-6), 129.4 (C-7), 144.2 (C-8), 47.2 (C-9), 61.1 (C-lo), 69.3 (C-11). 173.1 (C-l'), 
44.2 (C-z'), 26.7 (C-3'), 22.6(C-4'), 98.6(C-l"), 70.8(C-2"), 69.4(C-3"), 30.6(C-4"), 73.1 (C-5"), 66.O(C-6"). En- 
zymatic hydrolysis of serrulatoside (12) 

13 SERRULOSIDE 
0 

f 

CZ1H30010 442.46 (400 MHz CD,OD) 5.77 (H- 1, d, 7.5), 6.45 (H-3, bs), 3.15 (H-5, m), 2.70,2.26 
(H-6,m's), 5.82(H-7,bs),2.83(H-9, bt ,7.5),4.13(H-lO,dd,8,  1.6),4.20(H-ll ,  11.5),2.26(H-2'),2.09(H- 

mp 60" 

3'), 0.97(H-4', d ,  6.6), 4.39(H-1", d, 7.9);(CD,OD)93.2(C-l), 141.1 (C-3), 115.8(C-4), 37.9(C-5), 37.9(C-6), 
129.4(C-7), 144.0(C-8), 47.1 (C-9). 61.1 (C-lo), 70.3(C-ll), 173.1 (C-l'), 44.1(C-2'), 26.7(C-3'), 22.6(C-4'), 
104.7 (C-1"). 78.6 (C-2"), 179.9 (C-3". fold-in), 73.7 (C-4"), 78.6 (C-5"). 62.6 (C-6"). Pmtrmon smvkztvs 
(Scrophulariaceae) (12) 

14 PENSTEBIOSIDE 
CH20glu4-1~ 
I 

C,,H4,0,, 606.62 
(400 MHx CD,OD) 5.77 (H-1, d, 7.3). 6.42 (H-3, bs), 3.17 (H-5, m), 2.69, 

2.26 (H-6, m's), 5.82 (H-7, bs), 2.8 1 (H-9, bt, 7.5). 4.12 (H- IO), 4.20 (H- 11, 11.5). 2.26 (H-2'), 2.09 (H-3'), 0.96 
mp 84-86' 

(H-4',d,6.6),4.31(H-l",d, 7.9),4.39(H-lm,d,7.9);(CD30D)93.2(C-l), 140.9(C-3), 116.2(C-4), 37.9(C-5), 
38.0 (C-6), 129.4 (C-7). 144.1 (C-8), 47.2 (C-9), 61.1 (C-IO), 70.0 (C-ll), 173.1 (C-l'), 44.1 (C-;), 26.5 (C-3:), 
22.6(C-4'), 104.6(C-l"), 74.9(C-2"), 76.5(C-3"), 80.9(C-4"), 76.4(C-5"), 62.1(C-6"), 103.3(C-1 ), 74.9(C-2 ), 
78.1 (C-3'7, 7 1.4 (C-4"'). 77.9 (C-5"). 62.5 (C-6"'). Pmstmron richardronii (Scrophulariaceae) (13) 

15 SERRUJATOSIDE 
OH 

C,,H,,0,4 
(400 MHz CD,OD) 5.78 (H-1, d, 7.5), 6.47 (H-3, bs), 3.19 (H-5, m), 2.70, 

2.26(H-6, m's), 5.83(H-7, bs), 2.80(H-9, bt, 7.5),4.13(H-10, 11.8),4,20(H-11, 11.8),2.26(H-2'),2.03(H- 
3'). 0.97 (H-4'. d, 6.6), 4.78 (H-1", d, 1.3). 4.38 (H-1"', d, 7.7); (CD,OD)93.2 (C-l), 141.1 (C-3). 115.7 (C-4). 
38.3 (C-5). 38.4 (C-6), 129.3 (C-7). 144.2 (C-8), 47.1 (C-9). 61.1 (C-lo), 69.4 (C-1 I ) ,  173.1 (C-l'), 44.1 (c-2'), 
26.6 (C-3'). 22.6 (C-4'), 98.6 (C-1"). 70.7 (C-2"), 69.2 (C-3"), 30.9 (C-4"). 72.0 (C-5"). 72.9 (C-6"), 104.8 (C-l"'), 
75.1 (C-2"). 78.0 (C-3"), 7 1.7 (C-4"). 78.0 (C-5"'). 62.8 (C-6"'). Pmstmon J ~ ~ c / ~ ; u J  (Scrophulariacm) 

590.62 mp 92-94' 

(12) 
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16 8-cpi-DIHYDROPENSTEMIDE 

HOYC obovaleryl 

CZ1H34010 446.49 (400 MHr CD,OD) 6.26 (H-1, d, 4), 6.36 (H-3, bs), 2.87 (H-5, m), 1.83 (H-6, m), 1.83, 
1.39(H-7,m's),2.38(H-8,H-9,m),3.67(H-lO,dd, 10.5,7.2),3.43(H-lO,dd, 10.5,6.7),4.16(H-ll ,d,  11.5), 
2.21(H-2'), 2.07(H-3'), 0.96(H-4', d),4.28(H-1", d, 7.Q 3.18(H-2", dd, 9,7.8),  3.86(H-6',dd, 11.7, 5.3), 
3.67(H-6", dd, 11.7, l.9);(CD30D)91.2(C-1), 140.4(C-3), 115.5 (CA), 35.9(C-5), 29.9(C-6), 28.6(C-7). 44.6 
(C-8), 42.7 (C-9), 64.3 (C-lo), 69.6(C-11), 173.2 (C-1'). 44.2 (C-2'), 26.7 (C-3'), 22.6(C-4'), 103.6 (C-1"). 75.1 
(c-2"), 77.8 (C-33, 71.7 (C-49, 78.1 (C-5"),62.8 (C-6"). Catalytic hydrogenation ofpenstemide (14) 

17 DIHYDROPENSTEMIDE 
CHzOglu 
I 

C21H34010 446.49 (400 MHz CD,OD) 5.96 (H-1, d, 4.6), 6.37 (H-3, bs), 2.82 (H-5, rn), 1.70, 1.39 
(H-6, rn's), 2.02-1.90, 1.82 (H-7, rn's), 2.02-1.90 (H-8, H-9, m), 3.52 (H-10, d, 6.0), 4.16 (H- 11, d, 11.5), 2.22 
(H-2'). 2.07(H-3'), 0.96(HA',d),4.28(H-l",d, 7.7). 3.18(H.Z",dd,9.1,7.8), 3 .86(H-6" ,4 ,  11.7, 1.8A 3.65 

mp 62" 

(H-6", dd, 11.7, 5.4);(CD30D)93.2(C-1), 140.6(C-3), 115.2(C-4), 36.9(C-5), 30.9(C-6), 28.1 (C-7), 43.9(C-8), 
45.0(C-9), 66.5 (C-lo), 69.6(C-11), 173.5 (C-l'), 44.2(C-2'), 26.8(C-3'), 22.6(CA'), 103.5 (C-1"). 75.2(C-2"). 
77.9 (c-3"), 71.8 (CA"), 78.2 (C-57, 62.9 (C-6"). Pmrrnon rrmfnrvl (Scrophulari-ad (14) 

18 2'-O-ACETYLDIHYDROPENSTEMIDE 
cHzoglu-2aAc 

c ~ ~ H ~ ~ ~ , ~  488.53 uv 212 (MeOH) (250 M H z  CD,OD) 5.99 (H-1, d, 4.5), 6.32 (H-3, bs), 2.70 04-5. m), 
1.82, 1.69(H-6, m's), 1.9-2.2, 1.40(H-7, rn's), 1.9-2.2(H-8,H-9,m), 3.53(H-lO,d,6),4.21,4.04(H-ll,d's, 
12), 2.23(H-2', d), 1.9-2.2(H-3', m), 0.96(H-4',d), 4.46(H-1", d, 8), 4.70(H-Z",dd,9, 8). 3.53(H-3", t.9). 
3.35 (HA"), 3.28 (H-5"), 3.88 (H-6". dd, 12, 2.2). 3.68 (H-6", dd, 12, 5.5), 2.1 (OAC); (CD3OD) 92.9 (C- 1). 140.7 
(C-3). 114.5 (C-4), 36.8 (C-5). 30.6 (C-6), 28.0 (C-7). 44.2 (C-8). 45.0 (C-9), 66.6 (C-lo), 69.6 (C-ll) ,  173.4 (C- 
l'), 44.2 (C-27, 26.8 (C-3'). 22.6 (C-4'). 21.7 (O=CMe), 171.7 (O=CMe), 102.2 (C-l"), 75.4 (C-2"), 76.3 (C-3"), 
71.9 (C-4"), 78.1 (C-5"), 62.8 (C-6"). Viburnum lanram (Caprifoliaceae) (15) 

19 2'-O-FOLJAMENTHOYLDIHYDROPENSTEMIDE 
CH~Oglu-2-O-foiimenthoyl 

C ~ , H 4 R 0 , z  612.71 (400MHzCD30D)5.93(H-l,d,4.4),6.30(H-3, bs),Z.Gl(H-S,m), 1.56, 1.30(H-6,m's), 
1.77-1.74 (H-7), 1.96 (H-8, H-9, m), 3.50 (H- 10. d, 6). 4.11 (H-11, d, 11.6). 2.23 (H-2'). 2.07 (H-3'), 0.96 (H- 
4'. d, 6.6). 4.51(H-1", d, 8.1), 4.79(H-2", dd, 9.6, 8.1), 3.58(H-3", dd, 9.5,8.6), 3.36(H-4". dd, 9.7,8.2). 3.89 
(H-6". dd, 11.9, 2), 3.68(H-6", dd, 11.9, 5.5), 6.82 (H-3'". qt,-7.4, 1.5), 2.36(H-4"', 9, 7.4), 2.16(H-5'", t, 7.4). 
5.40 (H-7", qt, 7, I. 3). 4.09 (H-8'". d, 6.6). 1.86 (H-9"', bs), 1.60 (H- lo'", bs); (CD+OD) 93.0 (C- I), 140.5 (C-3), 
114.8(C-4), 36.7(C-5). 30.7(C-6), 28.2(C-7), 43.7(C-8), 44.9(C-9). 66.4(C-10), 69.8(C-ll), 173.4(C-l'), 44.2 

(C-l"'), 129.0(C-2'"), 143.5 (C-3'"). 28.1(C-4"'), 39.2(C-Sm), 138.4(C-6"), 125.6(C-7'"), 59.4(C-8'"), 12.7 (C-9'"), 
(c-2'). 26.8 (c-3'). 22.7 (C-4'). 101.6 (c-I"), 76.1 (C-2"), 75.4 (C-3"), 71.8 (C-4"), 78.0(C-5"), 62.7 (C-6"), 168.5 

16.2 (C- 10'"). Penrtnon CO&UJ (Scrophulariaceae) (16) 
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20 DIHYDROSERRULOSIDE 

C,,H,,O,, 444.48 (400 MHz CD,OD) 5.97 (H- 1, d, 4.7), 6.38 (H-3, bs), 2.81 (H-5, m), 1.70, 1.38 (H-6, m's), 
1.93, 1.81 (H-7, m's), 1.98-2.02 (H-8, H-9, m), 3.53 (H- 10, d, 6), 4.22 (H-11, d, 1 1.6), 2.22 (H-2'), 2.07 (H-3'), 
0.96(H-4', d, 6.6), 4.38(H-1", d, 7.9). 4.12(H-2", dd, 7.9, 1.7), 4.21(H-4", dd, 10, 1.7). 3.94(H-6",dd, 12.1, 
2.2). 3.78(H-6", dd, 12.1, 5.O);(CD,OD)93.1 (C-I), 141.0(C-3), 114.9(C-4), 36.9(C-5), 30.8($-6), 28.1(C-T), 
43.9 (C-8). 45.0 (C-9), 66.5 (C-lo), 70.1 (C-ll), 173.5 (C-l'), 44.2 (C-2'), 26.8 (C-3'), 22.6 (C-4 ), 104.9 (C-1 ), 
78.4 (C-2"). 179.8 (C-3", fold-in), 73.7 ((2-4"). 78.4 (C-5"). 62.7 (C-6"). P n r r r w n  rmfmu (Scrophulariaceae) (8) 

21 CONFERTOSIDE 
c ~ b 4 u - -  
I 

C2,HUOLS 608.64 mp 10G101" [a] -57'(MeOH) (400MHzCD30D)5.96(H-1, d, 4.7). 6.37(H-3, bs), 
2.8 1 (H-5, m), 1.39, 1.68 (H-6, m's), 1.81, 1.93 (H-7, m's), 1.98-2.02 (H-8, H-9, m), 3.52 (H-10, d, 6.2). 4.15 
(H-11, d, 11.5), 2.22 (H-2'). 2.07 (H-3'). 0.96(H-4', d ,  6.6), 4.31 (H-I", d, 7.8), 3.25 (H-2". dd, 9.2,7.8), 3.88 
(H-6", dd, 12. I ,  2.6). 3.76(H-6", dd, 12.1, 5.9), 4.71;(H-lm, d, 8). 3.35 (H-2", dd, 8 ,3) ,  4.05 (H-3"'. t ,  3), 3.64 
(H-4'". dd, 10.4, 3.2, inD,O), 3.85(H-6*,dd, 11.8, 1.8). 3.64(H-6", dd, 11.8, 5.9);(CD,OD)93.2(C-l), 140.6 
(C-3), 115.3 (C-4). 36.9 (C-5). 30.9 (C-6), 28.1 (C-7). 44.0 (C-8), 45.0 (C-9). 66.5 (C-10). 69.8 (C-11)s 173.5 (C- 
l'), 44 .2  (C-2'), 26.7 (C-3'). 22.6(C-4'), 103.4 (C-I"), 74.5 (C-2"). 76.5 (C-3"), 81.6 (C-4"), 76.6(C-5"), 62.3 (C- 
6'7, 102.6 (C-1"). 72.2 (C-2"). 73.0 (C-3"), 68.8 (C-4"). 75.8 (C-5"). 62.9 (C-6"). P m t ~  confmu 
(Scrophulariaceae) (8) 

22 PATRINALLOSIDE 

m*T "zd Wsbry l  

m@o " z c  Wabyl 

C21H34011 462.49 mp 63" fa] -69" (MeOH) (400 MHz CD,OD) 5.90 (H-I, d, 5.3), 6.36 (H-3, s), 3.01 
(H-5, m), 2.09-2.03, 1.83 (H-6, m's), 4.32 (H-7, m), 1.95 (H-8, m), 2.18 (H-9, dt, 8.6, 5.3). 3.81 (H-10, dd, 
11.0, 7.4),4.15(H-11, 11.6). 2.23(H-2'), 2.09-2.03(H-3'), 0.96(H-4', d,6.6),4.63(H-l",d,  8.0),4.04(H-3", 
t, 3.0). 3.47 (H-4", dd, 9.4, 3.0), 3.84 (H-6". dd, 11.0, 1.7), 3.72 (H-6", dd, 10.9, 5.6); (CD3OD) 93.6 (C-l), 
139.9(C-3), 116.6(C-4), 34.0(C-5), 40.9(C-6), 73.4(C-7),-(C-8), 42.7(C-9), 62.3(C-10), 69.6(C-11), 173.3 (C- 
I'), 44.1 (C-2'), 26.7 (C-3'). 22.6 (C-4'). lOI.O(C-l"), 72.4 (C-2"), 73.0(C-3"), 69.0 (C-4"). 75.4 (C-57, 63.2 (C- 

. 

6"). Penrrmon hirsutw (Scrophulariaceae) (17) 

23 2'-O-ACEMPATRINOSlDE 
cHzoglu-zuAc 

C23H,60,2 504.53 uv212(MeOH)(250MHzCD30D)5.93(H-l, d, 5), 6.31(H-3, bs), 2.89(H-5, m), 1.80, 
1.97 (H-6, m's), 4.31 (H-7, m), 1.90-2.10(H-8, m), 2.18 (H-9, m), 3.83 (H-10, dd, 10.6). 3.71 (H-10, dd, 10, 
7.5), 4.22, 4.05 (H- 1 I ,  d's, 1 I), 2.24 (H-2', d), 1.9-2.1 (H-3', m), 0.96 (H-4'. d), 4.46 (H-I", d), 4.7 1 (H-2", dd, 

( C D p D )  93.5 (C-1). 140.1 (C-3), 116.2 (C-4), 34.0(C-5), 41.0(C-6), 73.5 (c-7), 49.O(c-:), 41.0(c-9!, 62.3(c- 

4"), 78.2 (C-S"), 62.8 (C-6"). 172.0 (O=CMe), 21.2 (O=CMc). Viburnum Lntmu (Caprtfollaceae) 

11), 3.52 (H-j", t ,  9), 3.35 (H-4"). 3.27 (H-5"). 3.88 (H-6". dd, 12, 2). 3.67 (H-6", dd, 12, 4.5), 2.10 (OAC); 

IO), 69.8(C-11), 173.5(C-1'),44.3(C-2'), 26.9(C-3'), 22.7(C-4'), 101.3(C-1"),75.5(C-f ),76.3(C-3 ), 71.9(C- 
(15) 
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24 FURCATOSIDE C 

C23H36012 504.53 [a] -58.1' (MeOH) uv 204 (MeOH) (100 MHz Me2CO-ddD20) 6.14 (H-1, d, 6), 6.42 
(H-3, bs), 2.04 (OAC), 0.94 (H-4'. d, 6). 4.64 (H-1". d, 8); (CD3OD) 92.3 (C-l), 141.6 (C-3), 116.2 (C-4), 37.0 
(C-51, 30.5 (C-6), 38.7(C-7), 81.6(C-8). 47.5 (C-9). 72.4(C-10)*, 70.5(C-ll)', 173.4(0=CMe)b, 2,'.5 (O=Wf), 
173.9(C-l')b, 45.1(C-2'), 27.6(C-3'), 23.4(C-4'), 101.9(C-1"), 73.8(C-2"), 73.1(C-3"), 69.7 (C-4 ), 76.2(C-5 ), 
64.0 (C-6"). Viburnum fun-atum (Caprifoliaceae) (18) 

25 FURCATOSIDE B 

C32H42014 650.68 [a] -26.6"(MeOH) uv 312, 300, 227, 204(McOH) (60 MHzMe2CO-d6)6.28(H-l, d, 

(Ha, HB, d s ,  14), 8.02 (H-2", d, €9, 7.06 (H-3", d, 8). Viburnum furrarum(Caprifo1iaceae) 
6),6.62(H-3, bs), 2.88(0H, bs), 2,02(OAc), 0.95(H-4',d,6), 5.06(H-l",d, 8), 3.H.7(H-2"-"-6"),6.00/7.13 

(18) 

26 FURCATOSIDE A 

CHzOglud43-pcournaroyI 
I 

C32H420,4 650.68 [a] - 103. l'(MeOH) uv 314, 300, 228, 213 (MeOH) (100 MHz Me@-&) 6.17 (H-1. 
d, 6). 6.46 (H-3, bs), 2.00 (OAc), 0.93 (H-4', d, 6). 5.10 (H- 1". d, 8), 3 . H . 8  (H-2"-H-6"), 6.4217.80 (Ha, HB, 

38.1 (C-7), 80.7 (C-8). 45.7 (C-9). 69.9 (C-lO)=, 68.7 (C-ll)', 167.8 (O=CMe?, 172.7 (C-1 ) , 4 4 . 5  (C-z'), 26.8 

146.9 (Ca), 115.4 (Cg), 127.1 (C-1'"), 131.3 (C-2'"), 117.0 (C-3"), 161.5 (C-4"'). Viburnum fun-atum (Cap- 
rifoliaceae) (18) 

d's, 16), 7.62(H-2", d ,  8), 6.98(H-3", d, 8);(CD3OD)91.6(C-l), 140.5(C-3), 115.4(C-4), 3fb4(C-5), 30.7(C-6), 

(c-3)', 22.7 (c-4'). 99.2 (c-1"). 73.6 (c-29, 76.4 (C-3"). 71.7 (C-4"). 75.7 (C-5"), 63.7 (C-6"). 172.7 (O=C)b, 

27 VIBURNWOSIDE 

cH.2Oalb2.3dak 
I 

C2SH38013 546.57 [a]-86"(MeOH) (90MHzD20)6.16(H-1, d, 3.5),6.42(H-3, bs), 2.76(H-5, m), 3.54 
(H- 10, bs), 4.25 (H- 11, bs), 0.93 (HA', d, 6), 4.98 (H- 1". d, 8 . 5 ) ,  4.74 (H-2", dd, 8.5,  3), 5.57 (H-3", bt), 2.20, 
2.04 (OAC); (D20) 91.4 (C-1). 140.7 (C-3), 114.6 (C-4). 34.0 (C-5), 28.2 (C-6), 36.3 (C-7), 82.3 (C-8). 45.3 (C-9). 
69.9 (C-lo), 68.5 (C-ll), 173.2 (C-1'). 43.9 (C-2'), 26.3 (C-3'), 22.4 (CA'), 98.1 (C-1"). 71.2 (C-2"), 72.4 (C-3"), 
65.8 (C-4"), 75.3 (C-5"). 61.6 (C-6"), 175.0 (O=CMe), 21.0 (O=CMr). Vibumum betulifolium (Caprifoliaceae) (19) 

28 2', 3'-O-DIACEMFURCATOSIDE C ( 10-0-Acetylviburnalloside) 

CHflalbss-IMi-Ok 
I 
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C27H40014 588.60 [a] -60.8'(MeOH) uv209(MeOH) (100MHzCDC13)6. 18(H-1, d, 4), 6.40(H-3, bs), 
4.83(H-10,~),4.16(H-11,~),0.95(H~',d,6),4.2~.36(H-l",H-2",m), 5.60(H-3",m), 3.88(HA",H-6",m), 
2.03, 2.16, 2.20 (OAC); (CDCI,) 89.8 (C-I), 140.1 (C-3), 113.3 (C-4), 35.1 (C-5). 28.4 (C-6). 37.5 (C-7). 80.3 (C- 
8). 45.8 (C-9), 70.0 (C-IO), 68.9 (C-11). 169.6 (C-l')a, 43.4 (C-2'), 25.7 (C-3'). 22.3 (C-4'). 97.4 (C-I"), 70.8 (C- 
2"). 71.3 (C-3"), 66.6 (C-47, 74.0 (C-5"). 62.4 (C-6"), 171.0, 171.3, 171.5 (O=CMe)', 20.8 (O=CMe). Viburnum 
japonirum (Caprifoliaceae) (20) 

29 SUSPENSOLIDE A AGLYCONE 

CI9H2,O, 400.42 {a]-56"(MeOH) (100MHzCDC1,)6.3l(H-1,d,4),6.41(H-3,bs), 5.07(H-7, t, 5),2.46 
(H-9, dd, 9, 4), 4.24 (H- 10, s), 4.07, 3.98 (H- 11, d's, 12). 2.09, 2.05 (OAC), 0.98 (H-4', d, 7); (MezCO-d6?) 89.5 
(C-l), 138.5 (C-3). 117.4(C-4), 30.9(C-5), 344(C-6), 80.5(C-7), 81.0(C-8), 44.8(C-9), 62.2(C-10), 67.O(C-l1), 
170.7 (C-I')*, 43.3 (C-2'), 25.6(C-3'), 22.3(C-4'), 17 1.2, 171.5 (O=CMe)', 2 1.0,20.7 (O=CMe). Vtburnumiufppn- 
sum (Caprifoliaceae) (2 1,22) 

30 SUSPENSOLIDE A 

C,,H3,OI4 562.57 [a] -42.9"(MeOH) uv204(MeOH) (100MHzMe2CO-dd6.16(H-1, d, 6), 6.44(H-3, 
bs), 5.06(H-7, t, 4), 2.40(H-9, dd, 10,6), 1.98(OAc), 0.95 (H-4', d, 6);(CD3OD)91.4(C-l), 140.8(C-3), 115.9 
(C-4). 33.6 (C-5), 36.2 (C-6), 81.2 (C-7). 82.2 (C-8). 45.3 (C-9), 68.2 (C-10). 69.8 (C-ll), 21.1,20.8 (O=me), 
173.0, 172.7, 171.9 (C-1'. O=CMe), 44.3 (C-2'), 26.8 (C-3'), 22.7 (C-4'), 103.5 (C-l"), 75.2 (C-27,78.2 (C-3"), 
71.8 (C-4"), 78.0 (C-5"). 62.9 (C-67. Viburnum JUJ&~IJU~ (Caprifoliaceae) (21.22) 

31 SUSPENSOLIDE B 
fn=9l 

C3,H,Ol6 708.71 mp 132-134' (100MHzMezCO-d.6.16(H-1,d, 4), 6.36(H-3, bs),4.99(H-7, t-like,4), 
2.36(H-9,dd, 10,4), 1.92, 1.88(OA~),0.96(H-4',d, 6),4.42(H-l",d,8),6.32/7.62(Ha,HB,d.s, 16),7.52(H- 
2",d, 8). 6.88(H-3", d, 8), 8.92(ArOH);(CD3QD), 91.2(C-1), 140.4(C-3), 115.9(C-4), 32.7(C-5), 36.0(C-6), 
81. I (c-7). 81.9 (C-8), 45.7 (C-9), 67.9 (C-lo), 69.7 (C-ll), 173.0, 172.5, 171.6, 168.2 (O=c, C-l', O=CMe), 
20.9, 20.7 (O=CMe), 44.2(C-2'), 26.8(C-3'), 22.71,22.67(C-4'), 101.4(C-1"), 75.2(C-2"), 78.1(C-3"), 71.8(C- 
4"). 76.2 (C-5"), 62.7 (C-6"), 115.3 (Ca), 147.0(Cp), 127.2(C-l"), 131.3 (C-2"), 116.9(C-3"'). 161.3 (C-4'"). Vi- 
burnum r q m r u m  (Caprifoliaceae) (22) 

32 SUSPENSOLIDE C 
0 

Aco 

CZ5H36014 560.55 [a1 -50" (MeOH) uv 205 (MeOH) (100 MHz MezCO-d6) 6.12 (H-1, d, 6). 6.40 (H-3, 

1). 141.8 (C-3), 116.3 (C-4), 34.5 (C-5). 37.0 (C-6), 81.9 (C-7), 83.0 (C-8). 46.7 (C-9), 68.9 (C-lo), 71.0 (C-ll), 
bs), 5.00(H-7, t-like, 4), 2.38(H-9,dd, 10,6), 1.98(OAc),0.92(H-4',d,6),4.44(H-1",d, 8);(CD3OD)92.2(C- 

21.9, 21.6 (O=CMc), 173.7, 173.4, 172.5 (O=CMe, C-l'), 45.1 (C-29, 27.6(C-3'), 23.5 (C-4'), 105.6 (C-l"), 
79.1 (C-2"). 207.9 (C-37, 74.6 (C-4"), 79.1 (C-5"). 63.5 (C-67. Viburnum furpmrum (Caprifoliaceae) (22) 
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Group 7 (plumeria iridoids) 

33 ALLAMCIDINA 

Cl,H1807 310.30 [a] +35.0" (CHCI,) uv 213 (MeOH) (? MHz CDCI,) 5.80 (H-1, d, 9), 3.80 (H-3, m), 
2.80 (H-4, rn), 3.32 (H-5, rn), 6.17 (H-6, dd, 6,  2), 5.54 (H-7, dd, 6, l), 2.44 (H-9, dd, 11,9),  7.03 (H-10, d,  2), 
5.58 (H-13, dq, 6,  2), 1.49 (H-14, d,  6), 3.74 (COOMe), 2.10, 2.08 (OAc); (pyridine-d,) 93.6 (C-1). 62.0 (C-3), 

12)b, 65.5 (C-13). 19.4 (C-14). 170.4 (C-15)b, 52.2 (OMe), 20.8, 20.7 (O=CMe), 169.8, 169.2 (O=CMe). Al- 
laman& neriifDlia (Apocynaceae) (23) 

44.8 (C-4)'. 44.6 (C-5)". 131.4 (C-6), 139.5 (C-7), 97.2 (C-8), 49.8 (C-9). 149.1 (C-lo), 135.1 (C-ll) ,  171.6 (C- 

34 ALLAMCIDINB 

C,,HL8O7 310.30 mp 161-163' [a] +38.0" (CHCI,) uv 213 (MeOH) (? MHz CDCI,) 6.42 (H-1, d,  3), 
3.94 (H-3, dd, 13,4), 3.49 (H-3, dd, 13, l), 2.82 (H-4, m), 3.56 (H-5, m), 6.38 (H-6, dd, 6 ,2) ,  5.61 (H-7, dd, 6 ,  
I), 2.48(H-9,dd, 11, 3), 7.01(H-lO,d, 2), 5.64(H-I3,dq,6, 2), 1.48(H-14, d, 6), 3.73(COOMe), 2.09(OAc); 
(pyridine-d,) 89.6(C-1), 57.2 (C-3). 44.4 (C-4), 38.3 (C-5). 131.5 (C-6), 139.5 (C-7), 97.5 (C-8), 48.3 (C-9). 149.3 
(C-lo), 135.1 (C-11). 171.6 (C-12)'. 65.5 (C-13), 19.6 (C-14), 170.3 (C-15)', 52.2 (OMe), 20.8, 20.5 (OACMe), 
169.8, 169.2 (O=CMe). Allam& neriifolia (Apocynaceae) (23) 

35 PLUMIERIDINE (Deglucosyl plumieride) 

CI5H16O7 308.29 rnp 161-163" [a] -57.4O(EtOAc) uv 245, 215 (EtOH) 5.33 (H-1, d,  4), 7.47 (H-3, d, 

7, l), 1.47 (H-14, d,  7). 3.53 (OMe). Hydrolysis ofplumieride 
2),3.94(H-5,bq,8),6.38(H-6,td,6,2), 5.33(H-7,d,6),3.1O(H-9,q,8,4),7.29(H-lO,d, 1),4.82(H-I3,bq, 

(24) 
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36 ALLAMCIN 
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Cl3HI40, 250.25 mp 198-210°(dec) [a] +65.6'(pyridine) uv 214 (MeOH) (? MHz DMSO-dd 5.54 (H- 
I ,  d, 5), 4.94 (H-3, dd, 8, 5), 1.98 (H-4, m), 1.55 (m), 3.28 (H-5, m), 6.04 03-6, dd, 6,2), 5.82 (H-7, dd, 6,2), 
2.90(H-9,dd, 8, 5), 5.03(H-I0,bs), 6.94(H-l3,dq,7, 2), 1.97(H-14,d,7);(DMSO-dd98.5(C-l),89.6(C-3), 
30.0(C-4), 38.4(C-5), 129.1(C-6), 142.0(C-7), 103.3(C-8), 51.2(C-9), 78.7(C-10), 128.3 (Cell), 167.9(C-12), 
143.2 (C-13). 15.5 (C-14). Allam& nmi /dw (Apocynaceae) (23) 

37 3-0-METHYLMLAMCIN 

C,4H,605 264.28 mp 138-140' [a] +48.4'(MeOH) uv 215 (MeOH) (? MHz pyridine-d,) 5.71 (H-1, d, 
4), 4.77 (H-3, dd, 8,6), 2.30-1.50 (H-4, m), 3.17 (H-5, m), 5.98 (H-6, dd, 5,2), 5.88 (H-7, dd, 5,2),2.98 04-9, 
dd, 9, 4), 5.29 (H-10, bs), 7.07 (H-13, dq, 7.2). 1.88 (H-14, d, 7), 3.37 (OMe); (pyridine+ 98.3 (C-1)'. 99.0 (C- 

12), 143.7 (C-13), 15.7 (C-14), 55.0 (OMe). Alfumunda ncriif&a (Apocynaceae) 

38 ALLAMANCIN 

3)*, 28.8(C-4), 39.1 (C-5). 130.2(C-6), 142.2(C-7), 103.6(C-8), 53.3(C-9), 80.2(C-l0), 129.3(C-11), 168.6(C- 
(23) 

C,,H,,O, 326.30 Ial +74.5'(CHC13) (?MHzCDC13)5.67(H-l,d,4), 5.40(H-3, d, 8), 2.78(H-4,dd, 8,5), 
3.58(H-5, m), 5.93(H-6, H-7,rn), 3.07(H-9,dd,8.4).4.83(H-I0,d, 2). 2.73(H-ll,t, 2),4.45(H-I3,m), 1.38 
(H- 14, d, 6), 3.79 (COOMe); (pyridine+ 98.7 (C- l), 9 1.6 (C-3), 47.0 (C-4)', 43.0 (C-5)', 132.4 (C-6). 138.2 (C-7), 

(OMe). Alfuma& w'ifoliu (Apocynaceae) (23) 
105.0 (C-8), 53.7 (C-9), 83.4 (C-IO), 56.1 (C-11). 177.4 (C-12). 66.1 (C-13). 22.3 (C-14), 172.8 (C-15), 52.1 
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CI6H2,O8 340.33 [a] +112.3°(CHC13) (?MHzCDC13)5.54(H-1, d, 4), 4.99(H-3, d, 8). 2.74(H-4, dd, 8, 
4), 3.52 (H-5, m), 5.90(H-6, H-7, m), 3.04(H-9, dd, 8,4), 4.83 (H-10, d, 2), 2.77 (H-11, d, 2), 4.48 (H-13, m), 
1.39(H-14, d, 6). 3.79 (COOMe), 3.43 (OMe); (pyridine-d5)98.6(C-l), 99.1 (C-3). 45.2 (C-4)'. 42.6(C-5)', 132.6 

(C-15). 52.2 (COOMe), 55.5 (OMe). A l l r r m A  nrriiflia (Apocynaceae) 
(C-6), 137.9(C-7), 104.8(C-8), 53.6(C-9), 83.7(C-10), 56.1(C-11), 177.3(C-12), 66.2(C-13), 22.3(C-14), 172.1 

(23) 

40 ISOALLhMANDICIN 

C1,Hl60, 308.29 mp 170-173" [aI+187.5'(MeOH) (?MHzCDC13)5.58(H-1,d, 6), 7.42(H-3, s), 3.97 

6). 4.27 (H-13, m), 1.39(H-14, d, 6), 3.78COOMe); (pyridine+ 102.0(C-1), 152.8(C-3), 108.1 (CA), 38.1 (C- 

14), 166.7 (C-15), 51.3 (OMe). Alkamnda m ' i f l i a  (Apocynaceae) 

41 ORUWACIN 

(H-5,dt,9,2),6.12(H-6,dd,5,2),5.66(H-7,dd,5,2),3.43(H-9,dd,9,6),4.58(H-10,d,6),2.78(H-11,dd,9, 

5), 126.2(C-6), 141.4(C-7), 105.9(C-8), 53.5 (C-9), 84.0(C-10), 51.6(C-11), 175.9(C-12), 64.4(C-13), 22.2(C- 
(23) 

C2,H,,08 398.37 mp223" [a) +193'(CHC13) ~~205,241, 317,348(EtOH) (100MHzCDCI3)5.63(H- 

5.21(H-lO,b5),7.75(H-13, bs), 6.97(H-2',d, 2.5), 3.78(OMe),3.92(ArOMe),6.1(-OH,bn);(CDC13) 104.4(C- 
1, d, 6), 7.45 (H-3, s), 4.06 (H-5, ddd, 9, 2, 2). 5.61 (H-6, dd, 6, 2)*, 6.02 (H-7, dd, 6, 2)', 3.55 (H-9, dd, 9, 6), 

I), 147.2 (C-3), 112.7 (C-4). 38.7 (C-5). 115.2 (C-6). 141.0 (C-7), 102.4 (C-8), 51.7 (C-9), 82.3 (C-lO), 144.8 (C- 
11), 169.9(C-12), 120.3 (C-13), 126.4 (C-1'). 126.5 (C-2'), 152.9(C-3'), 149.2 (CA'), 127.0(C-5'), 126.0(C-6'), 
54.3 (OMe), 166.6 (C=O), 56.1 (ArOMe). Mmjnda lucida (Rubiaceae) (25) 

42 PLUMENOSIDE (p-Dihydroplumericinic acid glucosyl ester) 

COoglU 
I 

C2,H24011 440.40 [a] +117.3"(MeOH) uv238(MeOH) (400MHzpyridine-d5)5.71(H-l,d, 6), 7.73(H- 

11, t,8), 1.79, 1.64(H-13,m's),0.99(H-14, t, 7),6.47(H-l',d,8),4.23(H-2', dd,9,8),4.33(H-3',[,9),4.36 
(HA', t, 9). 4.10 (H-5', m), 4.50 (H-6', dd, 12, 2), 4.40 (H-6', dd, 12, 5); (pyridine-d>) 101.8 (C-l), 154.0 (C-3), 
108.4 (CA), 38.2 (C-5). 141.4(C-6), 126.9(C-7), 106.3 (C-8), 53.7 (C-9). 87.0(C-10), 49.0(C-ll), 176.7 (C-12), 
22.8(C-13), 11.8(C-14), 165.5 (C=O), 95.9(C-l'), 74.2(C-2'), 78.6(C-3'), 71.1(C-4'), 79.4(C-5'), 62.2K-6'). 
Plumeria arutifolia (Apocynaceae) (26) 

3,s), 3.93(H-5,td, 10,2),6.14(H-6,dd, 5,2), 5.70(H-7,dd, 5,2),3.48(H-9,dd, 10,6),4.52(H-lo,s),2.92(H- 
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43 13-DEOXYPLUMIERIDE 

-3 
I 

0 

C,,HZ60,, 454.43 rnp 129-131' [al-113.6"(MeOH) uv238,213(MeOH) (400MHzpyridine-d5)5.64 

(H-10,t,1),2.21(H-13,m~,1.10(H-14,t,7),3.64~OMe~,5.34~H-l',d,8~,3.99(H-2',dd,9,8),4.23(H-3',t, 
9), 4.27(H-4', r, 9), 3.90(H-5', m), 4.43 (H-6', dd, 12, 2), 4.33(H-6', dd, 12, 5);(pyridine-d5)93.8(C-l), 151.9 

(C-12), 18.9 (C-13), 11.8 (C-14), 166.7 (C=O), 51.2 (OMe), 100.6(C-l'), 74.7 (C-27, 78.2 (C-3')', 71.3 (C-4'), 
78.8 (C-5')', 62.3 (C-6'). PlunuMarrrtifolia (Apocynaceae) 

(H-l,d, 5 ) ,  7.65(H-3,d, 1). 3.98(H-5,bd, 7),6.46(H-6,dd, 5,2), 5.45(H-7,dd, 5,2), 3.07(H-9,dd, 7, 5),7.41 

(C-3), 109.7 (C-4), 39.8 (C-5). 140.5 (C-6), 130.6(C-7), 96.3 (C-S), 50.0(C-9), 148.3 (C-lo), 135.0(C-ll), 172.4 

(26) 

44 ALLAMCIDIN B B-DGLUCOSE 

C,,H,,O,, 472.45 rnp 135-138" [a] +49,4'(MeOH) uv 212 (MeOH) (? MHzpyridine-d,) 5.83 (H-1, d, 
3), 4.58 (H-3, dd, 13,4), 3.47 (dd, 13, I), 2.69 (H-4, rn), 6.42 (H-6, dd, 6, 2), 5.63 (H-7, dd, 6, I), 2.80 (H-9, dd, 
IO, 3), 7.74(H-iO,d, 2), 5.05(H-l3,dq, 6, 2), 1.67(H-l4,d,6), 3.83(COOMe), 5.02(H-l',d, 8);(pyridine-d,) 

(C-ll), 171.8(C-12)', 62.9(C-13), 23.3 (C-14), 170.9(C-15)̂ , 51.9(0Me), 104.7(C-l'), 75.0(C-2'), 78.8(C-3'), 
71.0 (C-4'). 78.6 (C-5'), 62.4 (C-6'). Alkmundu neriifoliu (Apocynaceae) 

98.1 (C-I), 56.0(C-3), 44.3(C-4), 38.3(C-5), 131.7(C-6), 141.3(C-7), 97.5(C-8), 50.0(C-9), 148.3(C-10), 140.0 

(23) 

45 la-PLUMIERIDE 

C,,H,,O,, 470.43 [a] -46.4"(MeOH) uv205(MeOH) (400MHzpyridine-d,)5.68(H-l, d, 4), 7.60(H-3, 

4.96(H-13, q. 6), 1.63(H-14, d, 6), 3.62(OMe), 5.25 (H-1', d, 8), 4.06(H-2',dd, 9, 8),4.21 (H-3', t, 9), 4.32 
(H-4', t, 9). 3.85 (H-5', rn), 4.36(H-6', bs); (pyridine+ 93.7 (C-l), 151.7 (C-3), 109.9(C-4), 39.5 (C-5), 140.1 
(C-6), 129.7 (C-7), 96.3 (C-8), 49.9 (C-9), 148.7 (C-lo), 139.0 (C-11). 171.2 (C-12). 62.8 (C-13), 22.9 (C-14), 
166.6 (C=O), 5 1.1 (OMe), 100.7 (C-l'), 74.6 (C-2'). 78.2 (C-3')a, 70.9 (C-4'). 78.7 (C-5')", 62.2 (C-6'). PIumerIu 
urutifoltu (Apocynaceae) (26) 

d, l), 3.97(H-S,ddd, 8 ,  3, 2). 6.47(H-6,dd, 6, 3), 5.49(H-7,dd, 6, 2). 3.17(H-9,dd, 8,4), 7.81(H-I0,d, I ) ,  
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C21H26012 470.43 rnp 168-173” [a] - 164.8’(MeOH) uv 230,210 (MeOH) (400 MHz pyridine-d,) 58.4 

1),7.5O(H-lO,d,1),4.97(H-l3,dq,7,1), 1.67(H-14,d,7),3.57(OMe),5.21(H-l’,d,8),4.00(H-2’,dd,9,8), 
4.19 (H-3’, r, 9), 4.24 (H-4’, c, 9), 3.84(H-5’, rn), 4.40 (H-6’, dd, 12,2), 4.27 (H-6’, dd, 12,5); (pyridine-d,)92.6 

(C-11). 171.5 (C-12), 62.9 (C-13), 22.6(C-14), 166.8(C=O), 5l.O(OMe), 101.1 (C-1’). 74.7 (C-2‘1, 78.3 (C-3’). 
71.3 (CA’), 78.4 (C-5‘). 62.7 (C-6’). Plumiiaamtifolia (Apocynaceae) 

(H-1, d, l), 7.66(H-3, d, l), 3.80(H-5, ddd, 8, 3, l), 6.68 (H-6, dd, 5, 3), 5.58(H-7, dd, 5, I), 3.25 (H-9, dd, 8, 

(C-I), 151.7 (C-3), 108.3 (C-4), 38.3 (C-5), 141.3 (C-6), 128.6 (C-7), 94.9 (C-8), 46.2 (C-9), 149.3 (C-lo), 140.9 

(26) 

47 PLUMIEPOXIDE 

C2,H260,3 486.43 rnp 224-225” {a] -129.5” (MeOH) uv 222 (MeOH) (? MHt pyridine-d,) 5.87 (H-1, 
bs),7.71(H-3,d, 1),3.47(H-6,d,2),4.24(H-7,d,2),3.22(H-9,dd,9, 1),7.48(H-lO,d.2),4.95(H-l3,dq,6, 
2), 1.59(H-14, d, 6). 3.6O(COOMe), 5.18(H-1’, d, 8);(pyridine-d5)93.0(C-l), 153.5(C-3), 106.7(C-4), 32.3K- 
5 ) ,  57.1(C-6)’, 58.7(C-7)’, 91.3(C-8),43.1(C-9), 146.0(C-10), 141.9(C-11), 170.7(C-12),62.8(C-13), 22.9(C- 
14), 166.3 (C-15), 51.3 (OMe), 100.8 (C-1’). 74.4 (C-2’), 78.5 (C-3’). 70.7 (C-4’). 78.2 (C-5‘), 61.8 (C-6’). AI- 
lamanda neriifolia (Apocynaceae) (23) 

48 13-0-ACETYLPLUMIERIDE 

C2,H280,, 512.47 [a] -37.8‘(MeOH) uv235,210(MeOH) (?MHzpyrldine-d7)5.57(H-1.d, 6), 7.61(H- 
3,d,2),6.43(H-6,dd,5,2),5.37(H-7,dd,5,2),2.99(H-9,t,6),7.91(H-10,d,2),5.88(H-13,dq,7,2), 1.50 
(H-14, d, 7 ) .  3.64(OMe), 2.06(OAc), 5.37(H-1’. d, 8);(pyridine-d,)93.6(C-l), 152.2(C-3), 109.3(C-4),40.4(C- 

14), 166.7 (C-15), 51.3 (Ohfe), 21.0(0=CMe), 170.2 (O=CMe), 100.3 (C-l’), 74.7 (C-2’), 78.8(C-3’), 71.3 (C- 
4’). 78.0 (C-5’), 62.3 (C-6’). AllamunL neriifolia (Apocynaceae) 

5 ) ,  128.3(C-6), 141.9(C-7),96.7(C-8), 50.3(C-9), 150.6(C-l0). 133.3(C-11). 170.2(C-12), 65.2(C-13), 19.1 (C- 

(23) 
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C3&i3,0,, 634.60 [a) -67.5'(MeOH) uv 275.4, 222.4, 200 (MeOH) (? MHz CD30D) 5.25 (H-1, d, 5), 
7.51(H-J,d, 1.6),3.62(H-5,m),6.46(H-6,dd,5.6,2.5),5.46(H-7,dd,5.5,2.2),2.92(H-9,dd,7.5,4.9),7.42 
(H-iO,d, 1.2),5.60(H-l3,dq,6, 1.5), 1.42(H-14,d,6.5),3.75(COOMe),2.88(H-a,dd, 15.5,8.7),2.69(H-a, 
dd, 15.5,5.4), 4.99 (H-p, dd, 8.7, 5.4). 7.20 (H-2", d, 8.6). 6.75 (H-3", d, 8.6), 3.2-4.0 (s~gwpmtons); (CD3OD) 
93.9 (GI), 152.6 (C-3), 110.8 (C-4), 40.5 (C-5), 129.5 (C-6), 141.8 (C-7), 98.1 (C-8). 50.6 (C-9). 152.0 (C-10). 
134.4(C-ll), 171.9(C-12), 66.3(C-l3), 19.5 (C-14). 168.4(C=O), 52.0(COOMt), 99.7(C-l'), 74.6(C-2'), 77.7 
(C-3'), 71.4 (C-4'), 78.4 (C-5'). 62.7 (C-6'), 171.9 (C=O), 44.9 (CU), 71.5 (C-p), 135.4 (C-1"). 116.2 (C-2"). 
128.3 (C-39, 158.1 (C-4"). Allumunda nCriifliu (Apocynaceae) (27) 

H) PLUMIERIDE COUMARATE (13-0-Coumaroylplumieride) 

-3 
I 

C,&H,,0,4 616.57 {a] -60.0" (MeOH) uv 230, 302, 318 (EtOH) (90 MHO DMSO-dd 5.16 (H-1, d, 5), 

(H-lj), 4.53 (H-1'. d, 7). 3.33-3.0 (H-2'-H-5'), 3.9-3.5 (H-6'). 1.42 (H-14, d, 6.5, cis), 1.46 (H-14, d, 6.5, 
trans), 3.68 (OMe), 5.74 (H-a, d, 13, cis), 6.33 (Ha, d, 16, trans), 6.70 (H-p, cis), 7.65-7.4 (H-B, [nos), 7.65- 
7.4 (H-2"), 6.73 (H-3", d, 8.5). Allumunda rutburtiru (Apocynaceae) 

7.65-7.4(H-3), 3.9-3.5(H-5), 6.35(H-6,dd, 5, 2.5), -5.55(H-7), 2.80(H-9,dd,7. 5),7.65-7.4(H-10),-5.55 

(28) 

51 PROTOPLUMERICIN A (Plumieride coumarate glucoside) 

-3 
I 

0 

fa 

C+hH4Z0,9 778.72 [a] -89,9O(MeOH) uv 305, 296, 290, 222, 210 (MeOH) (? MHz pyridined5) 5.63 (H- 
I, d, 6), 7.66 (H-3, d, 2). 6.48 (H-6, dd, 5, 2), 5.43 (H-7, dd, 5, 2), 3.03 (H-9, dd, 7, 6), 8.03 (H-10, d, 2), 3.61 
(COOMe),6.W(H-l3,dq, 6, 2). 1.62(H-l4,d. 7). 5.29(H-l',d, 6),4.6~3.80(sugan).6.69(Ha.d, 16L7.96 
(H-B. d, 16). 7.60 (H-2". d, 7), 7.33 (H-3". d, 7); (pyridine-d,) 93.7 (C-I), 152.1 (C-3). 109.3 6-4). 40.3 (C-5), 

14). 166.6 (C-15). 51.2 (COOMe), 166.2 (COOMe), 100.5 (C-l'), 101.6 (C-1"). 74.8 (C-2', C-2 ), 78.2 (c-3 ), 

(C-2"), 117.0 (C-3"), 160.2 (C-4"). Allumunda nm@liu (Apocynaceae) 

141.7 (C-6). 150.8 (C-7), 96.7 (C-8), 50.2 (C-9), 128.4 (C-IO), 133.6 (C-11). 170.2 (C-12), 65.1 (:-13). 19.3 (F- 
78.4(C-3"'), 71.7(C-4', C-4"'). 78.9(C-5', C-5'"), 62.2(C-6', C-6'"), 116.2(C-a), 145.3(C-f3), 128.4(C-1"), 130.3 

(28,29) 
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52 la-PROTOPLUMERICIN A 

&: 
Oglu 

O-4QglucosybumaroyI - 
cH3 

C,,H,,O,, 778.72 [a] -44.lo(MeOH) uv 305, 295, 220, 205 (MeOH) (400MHzpyridine-d5) 5.66(H-1, d, 
5), 7.60 (H-3, d, I), 3.97 (H-5, td, 8, 2), 6.48 (H-6, dd, 5, 2). 5.47 (H-7, dd, 5, 2), 3.05 (H-9, dd, 7, 5), 7.88 (H- 
IO, d, I), 6.08 (H-13, dq, 7, l), 1.66(H-14, d, 7), 3.63 (OM+ 5.33 (H-l', d, €9, 5.62(H-1", d, 8). 6.67 (H-a, d, 
16), 7.94(H-P, d, 16), 7.61 (H-2", d, 8),7.29 (H-3", d, 8); (pyridine-d5)93.6(C-1), 152.0(C-3), 109.6(C-4), 40.0 

(C-14), 166,6(COOMe)', 51.2 (OMe), 100.6, 101.7 (C-l', C-l"), 74.8, 74.7 (C-2', C-2"), 78.4(C-3',C-3"), 71.2 

(C-27, 117.1 (C-3"), 160.2 (C-4"). P/umrzaarutif/ia (Apocynaceae) 

(C-5). 141.3 (C-6). 128.6(C-7), 96.6(C-8), 50.4(C-9), 151.3(C-10), 133.6(C-l1), 170.3(C-12), 65.O(C-13), 19.2 

(C-4', C-4"), 78.9 (C-5', C-5"), 62.3 (C-6'. C-6"'). 166.4 (C=O)', 116.3 (C-U), 145.3 (C-P), 128.9 (C-l"), 130.4 
(26) 

53 13-0-CAFFEOYL.PLUMIERIDE 

C3,,H320,5 632.57 [a] -60.0°(MeOH) uv 323, 300, 220, 205 (MeOH) (400 MHz pyridine+ 5.62 (H-1, 
d,6),7.63(H-3,d, 1),3.99(H-5, td,7,2),6.43(H-6,dd,5,2),5.38(H-7,dd,5,2),3.04(H-9,dd,7,6),7.97(H- 
10, s), 6.07 (H-13, q, 6). 1.61 (H-14, d, 6), 3.63 (OMe), 5.39(H-1', d, 8). 4.05 (H-2', dd, 9,8), 4.26(H-3'. f, 9), 
4.31(H-4', t,9),4.52(H-6',dd, 12,2),4.39(H-6',dd, 12, 5),6.68(Hd,d9 16),8.02(H-P9d, 16),7.61(H-2",d, 
I), 7.19 (H-5", d, 8), 7.17 (H-6". dd, 8, 1); (pyridine+ 93.8 (C-1). 152.1 (C-3), 109.5 (C-4). 40.3 (c-5), 141.6(C- 
6), 128.5 (C-7), 96.7 (C-8). 50.3 (C-9). 150.7 (C-lO), 133.9 (C-ll), 170.2 (C-12), 64.9 (C-13). 19.5 (C-14). 166.6 
(COOMe)', 51.2 (COOMe), 100.6 (C-1'). 74.8 (C-2'). 78.2 (C-3')b, 71.5 (C-4'). 79.0 (C-5')b, 62.5 (C-67, 166.5 
(C=O)', 116.6 (C-a)', 146.7 (C-P), 126.8(C-l"), 114.4 (C-2")', 150.6(C-3"), 147.6(C-4"), 116.0(C-5")', 122.2 (C- 
6"). P / u m a  arutifolia (Apocynaceae) (26) 

54 PROTOPLUMERICIN B 

" 3 3  
I 

0 

C36H42020 794.72 [a] -61.2' (MeOH) uv 320, 288, 230, 206 (MeOH) (? MHz pyridine-d5) 5.60 (H-1, d, 

dq, 6, l), 1.62(H-14, d, 6), 3.64(OMe), 5.36(H-l',d,8), 5.55(H-l'",d, 8). 6.68(Hs,d, 16). 7.94(H-P,d, 16), 
7.54 (H-2", d, 2), 7.47 (H-5", d, 8). 7.07 (H-6", dd, 8, 2); (pyridine-d,)93.7 (C-1). 152.1 (C-3). 109.4 (C-4). 40.3 

(C-14), 166.6 (COOMe)', 5 1.2 (COOMe), 166.2 (C"=O)', 100.5, 103.4 (C-l', C-l"), 74.7 (C-2', C-2"),79.0(C-3', 

6),7.60(H-j,d,2),6.43(H-6,dd,6,2), 5.40(H-7,dd,6,2),3.04(H-9,dd,9,6),7.97(H-lO,d, 1),6.06(H-13, 

(C-5), 128.4(C-6), 141.6(C-7), 96.7(C-8), 50.3(C-9), 148.8(C-10), 133.6(C-11), 170.2(C-12), 65.1(C-13), 19.4 
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C-3'"). 71.0, 71.3 (C-4'. C-4"), 78.2, 78.3 (C-5', C-5'"), 62.1,62.4(C-6', C-6"'). 116.6(C-a), 145.8(C-8), 130.2 
(c-i"), 116.6(C-2"), 149.4 (C-39, 149.4 (C-4"), 118.1 (C-S"), 121.1 (C-6"). A//amndrtneriifolk(Apocynaceae) (23) 

Group 8 (miscellaneous iridoid-like compounds) 

55 OXYSPORONE 

OH 

C,H,04 156.14 ~ ~ 2 8 4 , 2 1 5  (?) (100MHzD20)6.37(H-2, d ,  6). 5.06(H-3,ddd,6,5.5, l.O), 4.16(H-4, dd, 
5.5, 2.0), 5.82 (H-6, d, 4.5). 2-3 (4H); (?) 143.5 (C-2). 100.1 (C-3). 60.0 (C-4), 29.5 (C-5). 96.0 (C-6). 41.8 (C-7), 
175.3 (C-8). The hungus Fusarivm oxy~pmxm (30) 

56 BOONEIN 

G H , 4 0 3  170.21 mp95-96' [a] +28.6"(CHC13) (l00MHzCDCI3)4.14.5 (H-3, H-7, m), 2.00(H-5, bd, 

46.8(C-9), 13.3 (C-10). Alrtonia bwnei(Apocynaceae) (31) 
6). 1.20 (H-10, d,  7); (CDCI,) 175.0 (C-l), 66.9 (C-3), 29.4 (C-4), 33.3 (C-5), 40.7 ( C 4 ,  74.4 (C-7), 43.8 ( C 4 ,  

57 4aa, 7 a, 7 aa-NEPETALACTONE 

c,&H,40, [a) +3.7" (CHCI,) 

IO), 15.4 (C-11). Nepta cataria (Labiatae) 

166.22 (100 MHz CDCI,) 6.15 (H-3, m), 1.19 (H-10, d,  6), 1.64 (H-11, m); 

(32) 
(CDCI,) 170.5 (C-1), 133.4(C-3), 115.1 (C-4), 40.7 (C-5), 30.9(C-6), 33.0 (C-7). 39.7 (C-8), 49.3 (C-9), 20.3 (C- 

58 4aa,7a,7a~-NEPETALACTONE 

Cl,,"L4O2 166.22 mp37-39" [a] -24.4"(CHCL3) (100MHzCDC13)6.23(H-3, m), l . l l (H-10,  d ,  6), 1.71 
(H-11, m);(CDCI,) 169.9(C-l), 135.7(C-3), 120.4(C-4), 37.3(C-5), 26.1(C-6), 30.0(C-7), 32.1(C-8),49.0(C-9), 
17.6(C-10), 14.3 (C-11). Neptaitaria(Labiatae) (32) 
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59 4ap,7a,7ap-NEPET'ALACTONE 

Cl,,H140, 166.22 bp6Oo(O.lrnm) [a] +81.0"(CHC13) (100MHrCDCI,)6.18(H-3,m),0.99(H-10,d, 7), 
1.70(H-ll ,  rn);(CDCl3) 169.8(C-1), 134.0(C-3), 115.4(C-4), 39.4(c-5), 30.4(C-6), 32.7(c-7), 38.3(c-8),46.2 
(C-9), 17.2 (C-lo), 14.7 (C-11). Nepetucaturiu(Labiatae) (32) 

60 ISONEONEPETALACTONE 

C,,HI4O2 166.22 [a) -66.2'(CHC13) (100MHzCDC13)4.24(H-3, dd, 11, l l ) ,  3.89(H-3, dd, 11, 5 ) ,  2.20 
(H-10, t, 1). 0.94 (H-11, d, 7). Actinidiupolyguma (Actinidiaceae) (33) 

61 DEHYDROIRIDOMYRMECIN 

Cl&H,402 
7). Artinidiapolyguma (Actinidiaceae) (34) 

62 ISODEHYDROIRIDOMYRMECIN 

166.22 [a) - 105.6" (CHCI,) (100 MHz CDCI,) 4.91 (H-1, bs), 1.73 (H-10, t, I), 1.14 (H-11, d, 

C,&1402 166.22 [a]-79.2"(CHC13) (lOOMHzCDC1,)4.96(H-l, bs), 1.68(H-10, t,  l), 1 .27(H- l l ,d ,7) .  
Aninidia polyguma (Actinidiaceae) (34) 

63 ISOEPIIRIWMYRMECIN 

CH3 

Cl&,60, [a) +6.17'(CHC13) 
(H-10, d,  7). 1.31 (H-11, d, 7). Actinidiapolyguma(Actinidiaceae) 

168.24 (100 MHz CDCl,) 4.48 (H-1, dd, 11, 8). 4.21 (H-1, dd, 11, 5), 0.86 
(33) 
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64 DIHYDROEPINEPETALACTONE 

C,&,60, {a) +31.3" (CHCI,) 
(H-10, d,  7). 1.00 (H-11, d. 7). Aoinidiapo/ygama (Actinidiaceae) 

168.24 (100 MHz CDCI,) 4.35 (H-3, dd, 11,4), 4.02 (H-3, dd, 11, 3), 1.03 
(33) 

65 ISODIHYDROEPINEPETALACTONE 

C,&IH,602 168.24 {a] +90,3O(CHCI,) (100 MHz CDCI,)4.35 (H-3, dd, 11, 4), 3.81 (H-3, dd, 11, 3), 1.01 
(H-10, H-11, d, 7, 6H). Artinidiapolygama (Actinidiaceae) (33) 

66 JIOGLUTOLIDE 

G H 1 4 0 4  186.21 mp 141-142' [a] -8.4"(MeOH) (500MHzCD30D)4.29(H-l, dd, 11.9, 5.5), 4.22(H- 
i , dd ,  11.9, 6.8). 2.71(H-4,dd, 14.5,7.2), 2.47(H-4,dd, 14.5, 6.2), 2.66(H-5,m), 3.82(H-6,ddd, 5.4, 5.3, 
4.0), 1.89(H-7,dd, 13.3,5.4), 1.85(H-7,dd, 13.3,5.3),2.55(H-9,m), 1.26(H-10,s);(CDJOD)68.1(C-1), 
175.8 (C-3), 33.1 (C-4), 45.1 (C-5), 78.7 (C-6). 48.4 (C-7), 80.3 (C-8). 49.1 (C-9). 24.2 (C-10). R k n n i a g l u t i m u  
(Scrophulariaceae) (34) 

67 VILLOSOL 

C 1 ~ 1 6 0 4  200.23 mp 22%23O0 [a] +93.37" (H,O) (90 MHz ?) 4.60 (H-1, dd, 12.6, 1). 4.44 (H-I, dd, 
12.6, 5.4), 3.O(H-4,m), 2.9(H-5,m), 1.7(H-6,m), 3.8(H-7,t, 5.4), 2.52(H-9,ddd, 10.4, 5.4, l) ,  1.36(H-10, 

9)*, 24.1 (C-lo), 14.7 (C-11). Patrinia Vi[/osa (Valerianaceae) 
s), 1.10(H-11, d, 7); (?) 69.0(C-l), 183.6(C-3), 47.5 (C-4). 39.4(C-5)', 35.7 (C-6), 81.0(C-7), 84.4(C-8), 40.2(C- 

(35) 
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68 VILLOSOLOSIDE 

C,6H2609 362.38 mp 143-145' [a1 + 170.73"(MeOH) (90 MHt ?)4.68(H-1, q), 4.25 (H-1, q), 2.9 (HA, 
H-5,m). 1.6(H-6,m),4.00(H-7, t, 5 ) ,  2.50(H-9,m), 1.34(H-l0,s), 1.08(H-ll,d,7), 3.80(H-lf,d,9), 3.40H- 
2'-H-6', m, 6H); (?) 69.3 (C-1). 187.7 (C-3), 48.3 (C-4). 39.3 (C-5)'. 34.2 (C-6), 78.9 (C-7), 90.6 (C-8), 39.1 (C- 

villosu (Valerianaceae) (35) 
9)', 19.7 (C-lo), 14.2 (C-11). 100.3 (C-1'), 76.2 (C-2'), 78.5 (C-3'). 72.8 (CA'), 78.9 (C-5'), 63.8(C-6'). E ' U t ~ # k  

69 NEPETASIDE 

C,6H260, 346.38 mp 2W205° [a] -52.5" (MeOH) (200 MHt CD,OD) 4.20 (H-3, dd, 10.9, 3.4), 3.95 
(H-3,dd. 10.9, lo), 1.20(H-lO,d,6.6), 1.00(H-11,d,6.6),4.30(H-1',d,7.6);(?)177.2(C-l),74.3(C-3),36.1 

78.0 (C-37, 71.4 (C-4'). 78.1 (C-57, 62.9 (C-6'). Ncprta cutuM (Labiate) 
(C-4), 41.1(C-5), 37.0(C-6), 84.8(C-7),48.7(C-8),44.5(C-9), 18.5(C-10), 15.8(C-11), 102.7(C-l'), 75.1(C-2'), 

(36) 

70 GIBBOSIDE 

C16H2609 [a] -22.1' (MeOH) (200 MHz CD,OD) 4.37 (H-7, t, 3.7, 3.7), 1.14 (H-11, d, 6.4); 

lo), 14.4(C-11), 105.1 (C-1'). 75.4(C-2'), 77.9(C-3'), 71.1 (C-4'), 78.2 (C-5'), 62.7 (C-6'). PuhiniugfbhJu (Va- 
lerianaceae) (37) 

362.38 
(CD30D) 71.0 (C-1), 179.2 (C-3). 39.9 (C-4), 41.2 (C-5), 42.3 (C-6), 84.7 (C-7). 51.4 (C-8), 40.5 (C-9), 61.6 (C- 

71 DOLICHOLACTONE 

CloHl4O2 
5.05 (H-11, m's). T&wm mrum(Labiatae) 

166.22 [a] +31.7' (C6Hd (? MHz CCI,) 4.5 (H-3, s), 3.0 (H-5, m), 1.17 (H-10, d, 6.5). 4.95, 
(38) 
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72 ALLODOLICHOLACTONE 
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C,&II4O2 166.22 [a} + 122.0' (C6Hd uv 238 (MeOH) (?  MHz CCI,) 4.1 (H-I, m), 1.12 (H-10, d,  6.5), 
5.90, 5.38 (H-11, t ' s ,  1.5). TauTivmmrrrvm(Labiatae) (38) 

73 LATIFONIN 

C11H160, 260.24 mp 157-159" [a] +7.2' (MeOH) uv 210 (MeOH) (60 MHz CD,OD) 4.45 (H-3, m), 
4.27 (H-6, q. 4). 3.56 (H-7, d,  4). 1.48 (H-10, s), 3.72 (COOMe). Posoqm'a kztif.ia (Rubiaceae) (39) 

74 POSCQUENIN 

Cl,Hl40, 258.23 mp 150-151' [a]-7.4' (MeOH) uv 248 (MeOH) (60 MHz CD,OD) 7.31 (H-3, s), 
3.02 (H-5, d,  4)a, 3.99 (H-6, d,  6). 3.83 (H-7, d,  6), 3.3 1 (H-9, d,  4T, 1.54 (H-10, s), 3.65 (COOMe). Posoqwia 
lutifolia (Rubiaceae) (39) 

75 STRYSPINOLACTONE 

C,,HI60, (220 MHz CDCI,) 2.70 (H-3, dd, 17, 7). 2.60 (H-3, dd, 17, 8). 3.10 (H-4, 

1 .28 (H- l l , d ,  6), 3.78, 3.70(COOMe);(CDC13) 170.7(C-2)', 35.4(C-3),45.7(C-4), 30.3(C-5),49.5(C-6),67.1 
(C-7). 96.9 (C-8), 169.6 (C-9)'. 169.2 (C-lO)a, 21.3 (C-1 I), 52.8, 52.0 (OMe). Stryrhnorspinosa (Loganiaceae) (40) 

272.26 mp 108-110° 
dddd,8,7,  7,  3), 2.80(H-5,ddd, 7, 1.5, 1),2.75(H-6,ddd, 3, 1.0.5),4.40(H-7,dq,6,0.5), 5.86(H-8,d, 1.5). 

76 NORVIBURTINAL 

G H 6 0 ,  146.15 ~ ~ 4 2 4 , 2 9 3 , 2 4 2 ,  228(MeOH) (220MHzCDC13)9.19(H-l, s), 7.85 (H-3, d, 3.5), 6.55 (H- 
4, d,  3.5), 7.30(H-6, d, 6), 7.77 (H-7, d,  6), 9.89(H-10, 5). Kfge~iupinMtu(Bignoniaceae) (41) 
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77 1 l-ETHOXWIBURTINAL 

C,,H,,O, 204.23 mp 95-98' uv 427, 283, 244, 228 (EtOH) (? MHz CDCI,) 9.20 (H-1, s), 7.87 (H-3, s), 
6.60 (H-6, dd), 7.83 (H-7, d), 9.93 (H-10, s), 4.68 (H-11, s), 3.64 ( O C H f i e ,  q), 1.28 (OCH,Me, t). Centruntbus 
rubn (Labiatae) (42) 

78 CERBERINIC ACID 

COOH 
I 

C 1 a 6 0 4  190.16 uv433,310,293,250(MeOH) (!MHzCDCI3)8.48(H-l, s), 9.20(H-3,s), 7.20(H-6,d, 4), 
8.00 (H-7, d,  4), 9.78 (H-10, s). Cerbna mangba (Apocy~ceae) (43) 

79 CERBINAL 

C,,H,04 204.18 mp 188-189' uv 428, 326, 288, 277, 249 (MeOH) (90 MHz CDC1,) 8.51 (H-1, s), 7.94 
(H-3, d, 3.2), 7.13 (H-6, dd, 3.2, l.O), 9.14 (H-7, d, l), 9.94 (H-10, s), 4.00 (COOMe); (CDCI,) 148.1 (C- 1). 149.7 

(OMe). Cmbnd m n g b a  (Apocynaceae), Gurdmiu jarminoidu (Rubiaceae) 
(C-3). 115 (C-4). 125.1 (C-5). 113.4 (C-6), 147.8(C-7), 130.2 (C-8), 124.4 (C-9). 184.9(C-10), 164.6(C-11), 52.4 

(43,44) 

80 CERBERIC ACID 

COOH 

C,,H,05 220.18 rnp 213-223" (dec) uv 425, 330, 282, 272, 260, 238 (MeOH) (? MHz CDCI,) 8.42 (H-1, 
s), 9.23 (H-3, s), 7.22 (H-6, d ,  4). 8.24 (H-7, d,  4), 3.84 (COOMe). Cerbera manghs (Apocynaceae) (43) 

81 CERBERIDOL 

C,H,,O, (400 MHz pyridine-d,) 4.64, 4.44 (H-1, d's, 12). 5.89 (H-3, t ,  7), 
2.54-2.68 (H-4, m), 2.50 (H-6, rn), 2.38 (H-6, ddd, 15,7,6).  2.0 1, 1.79 (H-7. rn's), 3.22 (H-8, m), 3.99 (H- 10, d ,  
6); (pyridine-d5) 57.5 (C-l), 60.4 (C-3). 33.0 (C-4). 138.8 (C-5)", 35.2 (C-6). 26.3 (C-7), 5 1.5 (C-8), 139.6 (C-9)', 

172.22 [a]+11.0" (MeOH) 

65.6 (C-10). Cerbnu m n g b a  (Apcynaceae) (45) 
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C,,H,60, 334.37 (400 MHr pyridine-d,) 4.55, 4.42 (H-I, d's, 13), 3.92 (H-3, t, 6), 
2.5&2.62(H-4, m), 2.42,2.28(H-6,rn's), 1.97, 1.76(H-7,m's), 3.21(H-E,rn), 3.92(H-l0,d, 5), 5.30(H-l ' ,d,  
E), 3.92 (H-2', dd, E, 3), 4.67 (H-3', t, 3), 4.17 (HA', dd, 10, 3). 4.45 (HA', dd, 11, 2). 4.32 (H-6'9 dd, 11, 5); 
(pyridine-d5)57.4(C-1), 67.8(C-3), 29.7(C-4), 137.8(C-5)', 35.1 (C-6). 26.3(C-7), 51.O(C-E), 139.5(C-9)', 65.4 
(C-IO), 101.9(C-l'), 72.4(C-2'), 72.9(C-3'), 69.0(C-4'), 75.9(C-5'). 63.O(C-6'). Ccrbn;znvrnghar(Apocynaceae) (45) 

[a] -18.1' (MeOH) 

83 3, IO-BIS-0-ALLOSnCERBERIWL 

alloseOH~C 7G0a'b 10 8 1 

C21H36011 (400 MHz pyridine-d,) 4.47 (H-1, bs), 2.64 (H-4, dt, 14, 71, 2.2G 
2.30(H-4, H-6, rn), 2.45(H-6, rn), 1.92, 1.67(H-7,m's), 3.35(H-8,rn), 5 .28(H- l ' ,d ,8) ,  3.91(H-Z',dd.8, 3), 
4;66 (H-3', t, 3). 5.24 (H-I", d, 8), 3.93 (H-2", dd, 8 ,3) ,  4.67 (H-3". t, 3); (pyridine-d,) 57.1 (C-I), 67.9 (C-3), 29.6 

(C-2', C-2"). 72.8 (C-3'), 72.9 (C-3"). 69.0 (C-4'. C-4"). 75.9 (C-5'. C-5"). 62.9 (C-6', C-6"). C d w a  m n g h  
(Apocynaceae) (45) 

496.51 [a) -25.7" (MeOH) 

(C-4). 137.7 (C-5)'. 34.8 (C-6), 26.5 (C-7), 47.7 (C-E), 139.6 (C-9)', 73.4 (C-lo), 102.1 (C-l'), 102.3 (C-I"), 72.4 

84 EPOXYCERBERIWL 

85 3-0-ALLOSYLEPOXYCERBERIDOL 

c , ~ H ~ ~ ~ ~  350.37 (400 MHz pyridine-d,) 4.47, 4.06 (H-1, d's, 12). 2.19 (HA, bt, 7). 

2.12(H-b,dt, 13,9), 1.92(H-6,dd, 13,8), 1 . ~ 1 . 7 5 ( H - 7 , m ) , 2 . 8 9 ( H - 8 , q , 7 ) , 4 . ~ . 1 0 ( H - 1 0 , r n ) , 5 . 2 6 ( H -  
i ' , d ,  8). 3.91(H-Z',dd, 8, 3),4.67(H-3', t ,  3),4.16(H-4', dd, 10, 3);(pyridine-d,)61.6(C-l),66.5(C-3), 31.3 

3'). 69.0 (C-47, 75.9 (C-5'), 63.0 (C-6'). C w k a  m n g h  (Apocy~c-) (45) 

[a] -33.5" (MeOH) 

(C-4). 69.3 (C-5)'. 30.1 (C-6), 23.3 (C-7), 44.6(C-E), 72.4 (C-9)'. 63.0 (C-IO), 102.0(C-l'), 72.3 (C-2'). 72.9 (C- 
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86 CYCLOCERBERIDOL 

G H 1 6 0 4  (400 MHz pyridine-d,)4.36, 4.32 (H-1, d's, 12). 4.024.15 (H-3, rn), 
2.32-2.39 (HA, m), 2.17 (H-4, dt, 14,6), 2.32-2.39 (H-6, rn), 1.5 1 (H-6, ddd, 12, 10,4), 2.47 (H-7, td, 12,3), 
1.84(H-7, ddd, 12,9,4),  2.5O(H-8, bs),4.11(H-lO,dt,7, 3). 3.64(H-lO,d, 7);(pyridine-d,)62.5(C-l), 59.0(C- 
3), 33.8(C-4), 85.9 (C-5). 27.2(C-6), 33.7 (C-7). 43.5 (C-8), 83.5 (C-9), 71.7 (C-10). Crrbnamangk(Apocynaceae) (45) 

188.22 [a] - 16.9" (MeOH) 

87 3-0-ALLOSYLCYCLOCERBERIDOL 

C,,Hz60, 350.37 [a] -26.6'(MeOH) (400MHzpyridine-d5)4.27 (H-1, s), 2.27-2.38(H-4, rn), 2.21(H-4, 
ddd, 14,7,6), 2.27-2.38 (H-6, m), 1.45 (H-6, rn), 2.27-2.38 (H-7, rn), 1.79 (H-7, rn), 2.44 (H-8, bs), 4.05 (H-10, 

(H-6', dd, 11, 2). 4.31 (H-6'. dd, 11, 4); (pyridine-d,) 62.3 (C-l), 66.4 (C-3), 30.8 (C-4), 85.1 (C-5), 27.1 (C-6). 
33.9 (C-7). 43.4 (C-8). 83.8(C-9), 7 1.4 (C-lo), 101.8 (C-l'), 72.4 (C-2'), 72.8(C-3'), 68.9 (C-4'), 75.8(C-5'), 62.9 
(C-6'). Cerbna mnghar (Apocynaceae) (45) 

dt, 7, 3). 3.58(H-10, d, 7), 5.29(H-l' ,  d, 8), 3.91(H-2', dd, 8, 3). 4.68(H-3', t, 3),4.19(H-4',dd9 10, 3), 4.44 

88 MENTZETRIOL 

G H , 4 0 3  [a] -345' (270 MHz, ?) 3.46 (H-1, l l ) ,  3.38 ( l l ) ,  5.27 (H-3, bs), 5.15 (bs), 2.69 (H-5, t 
7.5), 5.12 (H-6, dd, 8, 1.5), 5.92 (H-7, H-8, rn), 3.02 (H-9, rn), 4.07 (H- 10, rn); (?) 65.8 (C- l), 11 1.1 (C-3), 154.4 
(C-4), 48.7 (C-5), 78.5 (C-6), 135.6 (C-7). 135.0 (C-8), 53.1 (C-9), 63.0 (C-10). Menrzelia spp. (Lmsaceae) 

170.21 

(46) 

89 IRIDODIALO-~~-D-GENTIOBIOSIDE 

7 
3 

CzzHj6012 492.52 rnp 192" [a] -6.5"(MeOH) (100MHzD20)9.60(H-3,d, 3),0.98(H-7,d.7), 1.54(H- 
9, s), 6.20 (H-10, s); (D20) 38.4 (C-1). 59.2 (C-2). 212.6 (C-3), 43.6 (C-4). 35.7 (C-S)', 30.9 (C-6)', 17.1 (C-7), 
119.6 (C-8), 10.8 (C-9). 139.4 (C-lo), 104.6 (C-1') 73.9 (C-2'), 70.4 (C-3'), 7 1.9 (C-4'), 76.7 (C-5'), 69.2 (C-6'), 
103.1 (C-i"), 73.5 (C-29, 76.6(C-3"), 70.4 (C-4"), 76.7 (C-5"). 67.4 (C-6"). Actinidiapolyguma (Actinidiaceae) (47) 
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90 DEHYDROIRIWDIMO-p-DGENTIOBIOSIDE 

6 

o-glu-glu 

91 DOLICHODIM 

CH3 

C,&I,40z 166.22 [a]-72.0"(C6Hd uv223(H20) (60MHzCDCI,)9.38(H-l,d, 2.5), 9.51(H-3,s), 3.3 
(H-S,m), l.OS(H-lO,d,6.5),6.28(H-ll,d, 1.4), 6.12(H-ll ,s) .  Tevrrivnmrrrvm(Labiatae) (38) 

92 ISODOLICHODIAL 

ClJ4H1402 166.22 [a) +3.5' (C6Hd uv 223 (H,O) (60 MHz CECI,) 9.76 (H-1, d, 2.6), 9.52 (H-3, s), 3.4 
(H-8, m), 1.07 (H-10, d, 6.5). 6.3, 6.O(H-ll ,  s). Tem'un murum(Labiatae) (38) 

93 8,9-DIDEHYDRO-7-HYDROXYWLICHODIAL 

C,&,,03 180.20 mp 59-62' [a] - 108.2" (EtOH) uv 252, 223 (EtOH) (? MHz CDCI,) 10.00 (H-1, s), 
9.54 (H-3, s), 4.04 (H-5, m), 2.03-2.11 (H-6, m), 4.89 (H-7, m), 2.26 (H-10, m), 6.0 1, 5.94 (H- 11, s), 2.42 (C-7 
hydroxyl proton); (CDCI,) 193.9 (C-l), 188.3 (C-3), 137.4 (C-4), 39.7 (C-5), 39.4 (C-6), 79.4 (C-71, 164.2 (C-8), 
150.6(C-9), 11.5 (C-lo), 133.5 (C-11). Cenrranrhnsnrber(Labiatae) (42) 

94 1-DEOXYEUCOMMIOL 
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CgH,,O3 (400 MHz CD,OD) 2.05 (H-I, m), 1.53 (H-I,  m), 2.90 (H-2, bm), 
1.96(H-2',rn), 1.40(H-2',m),3.61(H-2",m),4.25(H-3',d, 12.5),4.08(H-3',d, 12.5),4.17(H-4',q),2.44(H- 
5); (Me2CO-dd 30.0 (C-1). 45.5 (C-2), 34.7 (C-2'), 62.0(C-2"), 140.2 (C-3). 57.9(C-3'), 142.0(C-4), 59.8 (CA'), 
38.1 (C-5). Eucmmia ulmidec (Eucommiaceae) 

172.22 [a) -15.4" (MeOH) 

(48) 

95 EUCOMMIOSIDE I1 

C,,H2,09 350.37 [a] -38.6(H20) uv208(EtOH) (80MHzD20)4.40(H-l, m), 3.00(H-2, bd), 2.88(H- 
5, bdd, 18.0), 2.50 (H-5, bd, 18.0), 4.55 (H-I"', d,  7.5). 2.3-1.2 (H-2', rn, 2H), 4.24 (H-3', HA' ,  bs, 4H), 3.72 

(C-3"'), 70.4 (C-4"'), 76.8 (C-5"'), 61.6 (C-6"'), 33.0 (C-2'), 56.2 (C-3'), 57.8 (C-4'), 60.7 (C-2"). Aucubu japonica 
(Cornaceae) (49) 

(H-2", t, 7.0); (DZO) 83.5 (C-l), 51.0(C-2), 137.0(C-3), 139.2 (C-4), 40.1 (C-5). 102.3 (C-I"'), 73.9(C-2"'), 76.8 

96 EUCOMMIOSIDE I 

C,,H,,O, 350.37 oil uv 208 (?) (90 MHz D,O) 4.24 (H-I, bs), 2.82 (H-2, rn), 2.90 (H-5, bdd, 18.0), 2.32 
(H-5, bd, 18.0). 2.2-1.2 (H-2', cm, 2H), 4.24 (H-3'. HA ' ,  bs, 4H), 4.50 (H-I", d,  7.5), 3.9-3.6 (H-2"); (D2O) 

103.1 (C-1"). 74.0(C-2"), 76.7 (C-3"). 70.5 (C-4"'), 76.7 (C-5"), 61.6(C-6"). EucmiauImider(Eucommiaceae) (50) 
75.2 (C-l), 53.0 (C-2), 137.3 (C-3), 138.9 (C-4), 42.2 (C-5), 30.7 (C-2'), 56.3 (C-3'), 57.9 (CA'), 69.5 (C-2"), 

97 GELSEMIOL 

Cl&IH1604 200.23 rnp91-93' [a]+l3'(MeOH) (400MHzD20)3.84(H-1,dd, 11.5,4.5), 3.59(H-l,dd, 
11.5.9.5). 3.94(H-3,dd, 11.5,4.5), 3.82(H-3, dd, 11.5,4), 2.95 (HA, brq, -4.5), 3.11(H-5, dt, 8.0, 5 . 5 ) ,  5 . 0 9  
(H-6, dd, 8, 6), 2.12 (H-~Ix, dd, 14.5, 6), 1.55 (H-7P, ddd, 14.5, 12, 6.5), 1.75 (H-8, dtq, 12, 6, 6). 1.86 (H-9, 
dddd, 12,9,  8,4.5),  1.00(H-10, d,  6.1);(?)62.6(C-l). 61.2(C-3), 51.1 (C-4),44.7(C-5), 86.4(C-6),41.9(C-7), 
33.5 ( C 4 ,  44.7 (C-9), 17.4 (C-IO), 183.1 (C-11). Gelremiun rempffvirenr (Loganiaceae) (51) 

98 GELSEMIOL 1-GLUCOSIDE 

H3C 

C,,H,,O, 362.38 (270MHzD20)4.24(H-l,dd, 10,4), 3.02(H-4, brq,6.5), 5.16(H-6,t, 7), 1.08(H-I0,d, 
6.2),4.48(H-l' ,d, 8);(D20)70.5(C-l),61.0(C-3), 51.0(CA),44.8(C-5),86.5(C-6),41.6(C-7), 33.3(C-8),42;9 
(C-9), 17.2 (C-IO), 182.6 (C-II), 103.4 (C-l'), 73.7 (C-2'), 76.3 (C-3'). 70.4 (C-4'), 76.7 (C-5'), 61.5 (C-6 ). 
Gefmnium mnpewirem (Loganiaceae) (5 1) 
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99 GELSEMIOL 3-GLUCOSIDE 

C,,H,,O, 362.38 (270 MHz D,O) 4.20 (H-3, dd, 10.2,3.9), 3.14 (H-4, bn, 6.7). 5.19 (H-6, r, 7), 1.07 (H-10, 
d, 6), 4.50(H-l’, d, 8);(D20)62.2(C-1), 69.6(C-3),49.0(C-4),44.8(C-5), 86.5(C-6),41.6(C-7), 33.3(C-8), 

Gehmiurn smpmirenr (Loganiaceae) ( 5  1) 

100 NEPETARIASIDE 

44.4 (C-9), 17.2 (C-IO), 182.6(C-11), 103.2 (C-l’), 73.9(C-2’), 76.7 (C-3’), 70.4 (C-4’1, 76.7 (C-5’),61.5 (C-6’). 

C Y  

C,.&,O, 348.39 mp 139-141°(dec) [al-14.O0(MeOH) (100MHzCD30D)4.22(H-3, d, 8.0), 0.92(H- 

62.7 (C-6‘). Nepetu cuturiu (Labiatae) 

101 ACTINIDIALACTONE 

10, d, 7.0), 0.97 (H-11, d,  7.0); (CD,OD) 179.3 (C-1). 75.2 (C-3). 38.6 (C-4), 45.7 (C-5), 29.4 (C-6), 35.2 (C-7). 
38.6(C-8), 53.2(C-9), 16.7(C-10), 14.7(C-ll), 104.4(C-l’), 75.1 (C-2’), 77.8(C-3’), 71.6(C-4’), 77.9(C-5’), 

(52) 

11 
6 =!3 

10 

c & 1 4 0 2  
1.29 (H-11, d ,  7). Artinidiupolygumu (Actinidiaceae) 

103 REHMAGLUTIN C 

166.22 [a1 -13.9” (CHCI,) (100 MHz CDCI,) 1.46 (H-1, s), 5.41 (H-7, bs), 1.73 (H-10, t, I), 
(33) 
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CgH,,OI 200.19 [a] -51.4" (MeOH) (triacetate 500 MHz CDCI,) 4.25, 4.47 (H-I, ds, 11.9). 2.65 (H-4a, 
dd,18.6,5.2),3.05(H-l~,dd,18.6,11.3),2.86(H-5,ddd,11.3,5.2,1.8),5.35(H-6,bs),6.07(H-7,dd,4.0, 
1,5), 4.76, 4.80(H-10, 13.4, 1.5);(Me,CO-d6)59.0(C-l), 177.0(C-3), 35.4(c-4), 50.5(C-5),81.0(C-6), 134.7 
(C-7), 147.4 (C-S), 99.6 (C-9). 65.8 (C-10). R h n n i u  gfutinoru (Scrophulariaceae) 

104 JIOFURAN 

(53) 

CgHI2O4 (200 MHz CD30D) 7.23 (H-I, s)', 3.80 (H-3, rn, 2H), 1.76, 2.02 (H- 
4, rn's), 2.97(H-S.m), 3.90(H-6,dd, 7.6,4.8) ,4 .76(H-7,d,4.8) ,  ~.~O(H-~O,S)~;(CD~OD) 135.6(C-1),62.1(C- 
3). 36.5 (C-4). 41.4 (C-5), 68.1 (C-6), 85.6 (C-7), 131.1 (C-8). 132.3 (C-9), 137.4 (C-IO). Rehmrrnniu giutino~u 
(Scrophulariaceae) (34) 

Group 9 (simple secoiridoids) 

105 METHYL SYRAMURALDEHYDATE 

184.19 [a] -30,4"(MeOH) 

C,,H,,06 242.23 [a] -87.4(EtOH) uv238(EtOH) (90MHz, ?)9.65(H-l,d, 1.5),7.64(H-3,s), 3.3903- 
S,dd,11,4),2.98(H-6,dd,l6,4),2.30(H-6,dd, 16, l1),4.21(H-8,qd,7,2),2.67(H-9,rn),1.60(H-l0,d,7), 
3.76(OMe), 8.4(COOH, br);(?) 199.1(C-l), 156.8(C-3), 106.7(C-4), 28.2(C-5), 38.5 (C-6), 175.7(C-7), 69.7(C- 
8), 51.2 (C-9), 17.8 (C-IO), 167.1 (C-ll), 51.4 (OMe). Syringa UVWWZJ~J (Oleaceae) 

106 

(54) 

KINGISIDE AGLYCONE (isolated in 3:7 u /@ ratio) 

c H 3  OH 

C,,H,,06 242.23 [a] +137'(MeOH) uv 242 (EtOH) (100MHzCDC13) 5.36(H-la, d, 9), 5.88 (H-IS, d, 
2). 7.52 (H-3, d, I), 4.92 (H-8, dq, 7, 2). 2.12 (H-9, rn), 1.58 (H-10, d, 7), 3.84 (COOMe); (CDCI,) 91.1 (C-l), 

5 1.3 (OMe). Strychnos rpinow (Loganiaceae) 

107 GENTIOGENAL (Gentiopicral) 

15 1.9 (C-3), 109.2 (C-4), 25.1 (C-5), 32.9 (C-6), 172.2 (C-7)', 75.2 (C-8), 35.6 (C-9), 17.7 (C-IO), 167.1 (C-1 I)', 
( 5 5 )  

C,,H,,04 194.19 X-ray dataavailable mp 138-142" [a] O"(MeOH) uv 370, 309, 288, 269,225 (MeOH), 
353, 269(CHC13) (90MHzCDCI3)9.88(H-1, s), 7.95(H-3,s), 3.11-3 .09(H-6 , t ,4 .9) ,4 .44~.43(H-7 ,  t,4.9), 
5.64 (H-8, q, 6.5). 1.39 (H-10, d, 6.5); (CDCI,) 185.7 (C-I), 163.3 (C-3). 103.9 (C-4), 142.7 (C-5), 22.6 (C-6). 
65.1 (c-7), 73.1 (C-8). 120.2 (C-9), 19.8 (C-IO), 163.9 (C-11); (CD,OD) 188.2 (C-I), 164.3 (C-3). 105.7 (C-4), 
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144.7 (C-5), 23.7 (C-6), 66.9(C-7), 74.4(C-8), 121.7(C-9), 19.9(C-10), 166.3(C-11). Enzymatic hydrolysisofgen- 
tiopicroside, prepared from gentiopicrin (56,57) 

108 ISOSWEROSIDE 

CHzOglu 
I 

C,6H2209 358.34 [a) +52.S0(MeOH) uv 204 (MeOH) (300 MHz CD,OD) 5.86 (H-I, t, 1.6), 6.48 (H-3, 
s), 2.7 (H-5, H-6, m), 6.0 (H-8, ddd, 17.3, 11, 6. l), 2.8 (H-9, m), 5.4 (H-10 trans, ddd, 17.3, 1.5, 1. l), 5.39 (H- 
locis, ddd, 11, 1.5, 1.1),4.13,4.32(H-ll ,  -11.8),4.27(H-l’,d,7.7), 3.1-3.4(H-2’-H-5‘,m), 3.88(H-6’, 

9), 119,7(C-10), 69.8(C-11), 103.6(C-1‘), 75.1(C-2’). 78.0(C-3’), 71.7 (CA’), 78.1(C-5’), 62.9(C-6’). Sunrbunrs 
Cbuh (Caprifoliaceae) (58) 

109 ALPIGENOSIDE 

- 11.7); (CD30D) 98.5 (C-1). 139.3 (C-3), 117.4 (C-4). 29.4 (C-5), 33.0 (C-6). 171.4 (C-7), 134.3 (C-8). 38.9 (C- 

C18H28012 436.41 ~ ~ 2 3 5  (MeOH) (270MHzCD,OD)7.35(H-3,~), 2.60(H-6, 16), 1.50(H-10, d, 7), 3.65, 
3.60 (OMe); (pentaacetate 270 MHzCDCI,) 5.60 (H-I, d), 3.30(H-5, m), 3.78(H-8, rn), 2.16(H-9, m). h n i c m a l -  
p z g w  (Caprifoliaceae) (59) 

110 DIDERROSIDE 

C19H2,01, 464.42 [a] -34.6”(MeOH) uv234(MeOH) (300MHzD,0)5.8(H-l,d, 8). 7.55(H-3,9,3.3- 
4.08 (H-5, m), 2.33 (H-6, d, 7), 5.25 (H-8, m), 2 . 2  (H-9, m), 1.4 (H-10, d ,  7), 3.7 1 (OMe), 2.07 (OAc), 4.8 (H- 1’. 
d, 8) ,  3.3-4.08 (H-2’-H-6’, m); (D,O) 97.2 (C-I), 154.2 (C-3), 110.4 (C-4), 29.6 (C-5), 36.4 (C-6), 70.5 (C-8), 
43.6(C-9), 19.1 (C-lo), 169.6(C-113, 52.6(OMe), 21.8(0=CMe), 174.O(O=CMe), 99.7(C-l‘), 73.7(C-2‘), 76.7 
(C-3’). 70.8 (CA‘), 77.2 (C-59, 61.9 (C-6’). Nuuclur diderrichii (Rubiaceae) (60) 

111 SECOLOGANOL 

C,,H2,01U 390.39 uv235(MeOH) (300MH~CD~OD)5.52(H-l,d, 6.5). 7 .43(H-3 ,~) ,  2.85(H-5, bdd, 13, 
6), 1.88(H-6,dt, 16,6), 1.69(H-6,ddd, 16, 13,6),  3.55(H-7, m), 5.77(H-8,ddd, 17, 10,8.5), 2.63(H-9, ddd, 
8.5.6.5, 6), 5.28(H-lO,dd, 17, 1.5). 5.23(H-lO,dd, 10, 1.5), 3.68(OMe), 4.62(H-11,d,8),  3.89-3.20(H-2’- 

119.5 (C-IO), 169.5 (C-ll) ,  51.7 (OMe), 100.3 (C-1’). 74.7 (C-2‘), 78.0 (C-3’). 71.6(C-4’). 78.4 (C-5’), 62.8(C- 
6’). Gentrum - (Gentianaceae) (61) 

H-6’);(CD30D)97.8(C-l), 153.5 (C-3). Ill.S(C-4). 30.9(C-5), 33.6(C-6), 61.3 (C-7), 135.8(C-8), 45.4(C-9), 
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112 7-0-ACETYLSECOLOGANOL 

C,9H,,01, (300 MHz CD,OD) 5.52 (H-1, d, 6.5), 7.44 (H-3, s), 2.85 (H-5, bdd, 
12.5, 6), 1.93(H-6, dt, 16, 6), 1.81(H-6,ddd, 16, 12.5,6),4.08(H-7,m), 5.77(H-8,ddd, 17, 10, 8.5), 2.66(H- 
9, ddd,8.5,6.5,6), 5.30(H-10, dd, 17, 1.5),5.25(H-lO,dd, 10, 1.5),3.68(OMe), 2.01(OAc),4.69(H-l‘,d,8), 
3.9C-3.19 (H-2’-H-6‘); (CD,OD)97.8 (C-l), 153.6 (C-3). 111.5 (CA), 30.0 (C-5), 31.4 (C-6). 64.2 (C-7). 135.6 
(C-8), 45.4(C-9), 119.5(C-10), 169.2(C-11), 51.7(OMe), 100.2(C-l’), 74.7 (C-2’), 78.1(C-3’), 71.6(C-4’), 78.4 
(C-5’), 62.8 (C-6’), 20.8 (O=CMe), 172.9 (O=CMe). Gentillnu vernrt (Gentianaceae) 

432.42 uv 235 (MeOH) 

(61) 

113 SECOLOGANIN DIMETHYL ACETAL 

C19H30011 434.44 (90 MHz pyridine-d,) 5.65 (H-1, d, 4.8). 7.46 (H-3, s), 3.07 (7- 
OMe), 3.38 (1 1-OMe); (pyridine-d,)97.3 (C-l), 152.4 (C-3). 110.9 (CA), 28.8(C-5). 32.6(C-6), 100.6(C-7), 135.1 
(C-8). 44.5 (C-9). 119.1(C-10), 167.4(C-11), 51.0, 52.0, 53.0(OMe), 103.4(C-l’), 74.6(C-2’). 78.4(C-3’), 71.5 
(C-4‘). 78.8 (C-5’). 62.6 (C-6’). Lmricwu jupnicu (Caprifoliaceae) 

[a] -1O8.Io (MeOH) 

(62) 

114 SECOLOGANOSIDE 

CI6H,,O,, 390.34 [a] - 103.5” (H,O) uv 230 (MeOH) (300 MHz D,O) 5.46 (H-1, d, 4.5). 7.28 (H-3, d, 
1.6),3.17(H-5,m),2.27(H-6a,dd, 16.0,9.5),2.75(H-6~,dd,16.0,4.9),5.69(H-8,ddd,17.0,10.0,9.6~,2.79 
(H-9, ddd, 9.6, 4.9, 4.5), 5.27 (H-locis, dd, 10.0, 1.4), 5.30(H-10 trans, dd, 17.0, 1.4), 4.80(H-l’, d, 8.0), 
3.29-3.53(H-2’-H-5’, m), 3.91(H-6‘,dd, 12.4, 2.0), 3.72(H-6’,dd, 12.4, 5.7);(D20)99.4(C-1), 152.3(C-3), 
114.8 (C-4), 31.0 (C-5), 38.3(C-6), 181.4(C-7), 135.3 (C-8), 46.2 (C-9). 123.1 (C-IO), 175.3 (C-11). lOO.O(C-l’), 
75.2 (C-27, 78.1 (C-37, 72.2 (C-4’). 78.8 (C-5’), 63.3 (C-6’). Loniceruperir/ymPRlrm (Caprifoliaceae) (63) 

115 SECOXYLOGANIN 

Oglu 

Cl,H,4011 404.37 [a] (MeOH) uv 233 (MeOH) (300 MHz DzO) 5.55 (H-1, d, 4.4), 7 . 5 4  (H-3, 
bs), 3.24(H-5, m), 2.63(H-6,dd, 16.0, 4.0). 2.36(H-6,dd. 16.0,7.5), 5.71(H-8.ddd, 16.6,9.5, 9.5).  2.79(H- 
9,m), 5.36(H-lO.d, 16.6). 5.31(H-lO,d.9.5).4.85(H-l’.d.7.7). 3.563.32(H-2‘-H-5’),3.95(H-6‘,d, 12.4). 
3.75 (H-6’1, 3.75 (OMe);(CD,OD)97.7 (C-11, 153.6(C-3), 110.8(C-4), 29.3 (C-5), 36.9(C-6), 176.6(C-7), 134.7 
(C-S), 45.4(C-9), 120.5 (C-lo), 169.2(C-11), 51.8(OMe), 99.9(C-I’), 74.7(C-2’), 77.9(C-3’), 71.6(C-4’), 78.4 
(C-5’), 62.8 (C-6’). Lonicwu p i r / y , r e n m  (Caprifoliaceae) (63) 
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116 SECOLOGANOSIDE DIMETHYL ESTER 

C18H26011 418.40 mpl40.5" [a] -99" (CHCI,) uv 230 (EtOH) (300 MHz CD,OD) 5.48 (H-1, d, 5.4), 
7.47 (H-3, d, 1.7). 3.22 (H-5, m), 2.37 (H-h, dd, 16.2,8.4), 2.85 (H-6f3, dd, 16.2, 5.6), 5.63 (H-8, ddd, 18.0, 

(COOMe),4.66(H-l',d, 7.8). 3.4-3.28(H-2'-H-5', m), 3.89(H-6',dd, 12.0, 1.8), 3.67(H-6,dd, 12.0, 5.0); 
(CD,OD) 97.8 (C-1). 153.8 (C-3), 110.0 (CA), 29.3 (C-5). 35.5 (C-6), 174.9(C-7), 134.5 (C-8), 45.5 (C-9). 120.5 
(C-lo), 168.9 (C-11). 52.2, 51.9 (OMe), 100.1 (C-l'), 74.7 (C-2'). 78.2 (C-3'), 71.6 (C-4'). 78.4 (C-5'). 62.8 (C- 
6'). Methylation of secologanic acid or secologanin. (63.64) 

10.2, 9.2), 2.76 (H-9, ddd, 9.2, 5.4, 4.8), 5.24(H-lO,dd, 18.0, 1.8), 5.22(H-10, dd, 10.2, 1.8). 3.70, 3.65 

117 OLEOSIDE DIMETHYL ESTER 

' C18H2601, 418.40 {a] - 121.0°(MeOH) uv 233 (EcOH) (200 MHz DMs&d6) 5.54 (H-1, bs), 7.24 (H-3, 
s), 2.28 (H-6, dd, 14, 4), 2.12 (H-6, dd, 14, lo), 5.82 (H-8, brq, 8), 1.26 (H-10, brd, 8). 3.48, 3.38 (OMe); 

(C-lo), 168.5 (C-11). 53.1, 52.1 (OMe), 100.8 (C-1'). 74.6(C-2'), 78.2 (C-3'). 71.3 (C-4'), 77.8 (C-5'), 62.6(C- 
6'). O h  eumpau (Oleaceae) (65,66,98) 

(CD,OD) 95.1 (C-1). 155.0 (C-3), 109.2 (C-4). 31.6 (C-5), 40.9 (C-6), 173.4 (C-7). 124.7 (C-8), 130.4 (C-9), 13.3 

118 METHYL GLUCOOLEOSIDE 

C,,H,4016 566.51 [a] - 164.71" (MeOH) uv 238 (MeOH) (200 MHzCD,OD) 5.95 (H-1, bs). 7.54 (H-3, 

10.dd.7.1, 1.2),3.72(COOMe),4.82(H-l',d,8.0),3.90(H-6',dd,12.5,1.7)',5.44(H-l",d,7.6),3.82(H-6", 

130.3 (C-9), 13.8(C-10), 168.8(C-11), 52.O(OMe), lOl.O(C-l'), 74.8(C-2'), 78.4(C-3'). 71.5 (CA'), 78.0(C-5'), 
62.8 (C-6'). 95.9 (C-1"). 73.9 (C-2"), 78.7 (C-3"). 71.1 (C-4"). 78.0 (C-5"). 62.2 (C-6"). Ligustrwnr jllponicwn 
(Oleaceae) (67) 

~),4.02(H-5,dd,9.0,3,9),2.8O(H-6,dd, 15.4,3.9),2.59(H-6,dd, 15.4,9.0),6.12(H-8,dq,7.1, l.O), 1.77(H- 

dd, 12.5, 1.7)'; (CD,OD) 95.5 (C-l), 155.4 (C-3), 109.2 (C-4). 31.4 (C-5), 40.6 (C-6), 171.9 (C-7), 125.5 (C-8). 

119 IO-HYDROXYOLEOSIDE DIMETHYL ESTER 

Cl,H260,, 434.40 [a] - 149.8" uv 236 (MeOH) (100 MHz CDCI?) 5.72 (H-1, bs), 7.45 (H-3, s), 6.00 (H- 
8, bt, 6.0), 4.72 (H- 10, bd, 6.0), 3.75, 3.65 (OMe), 2.08, 2.06, 2.03, 2.02 (OAc). Prepared from 10-aceroxyligus- 
troside (68) 
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120 7a-MORRONISIDE (isolated as 7 d 7 B  mixture) 

C17H26011 406.39 {a] -94.2“(MeOH) uv238(MeOH) (300MHzCD30D)5.82(H-l,d, 9.8), 7.51(H-3, 
bs),2.81(H-5,dt, 13,4.4),2.01(H-6,ddd, 13,4.4,2.3), 1.18(H-6,td, 13, 10),4.8(H-7,dd, 10,2.3),3.94(H-8, 
qd, 6.8, 2.3), 1.77 (H-9, ddd, 10.4.4, 2.3), 1.40(H-lO.d, 7),4.78(H-I’,d,7.8), 3.5-3.2(H-2’-H-5’, m), 3.87 
(H-6’. m); (CD,OD)97.2 (C-I), 154.6(C-3), lll.O(C-4), 34.7(C-5), 37.4(C-6), 96.1 (C-7). 75.1 (C-8), 40.0(C-9), 
20.0 (C-IO), 168.8 (C-ll) ,  100.2 (C-1’). 74.2 (C-2’), 78.0 (C-3’), 71.7 (C-4’), 78.5 (C-5’), 62.9 (C-6’). Sunburur 
ebulwr (Caprifoliaceae) (58) 

121 78-MORRONISIDE (isolated as 7 d 7 8  mixture) 

C17H26011 406.39 {a] -94.2”(MeOH) uv 238(MeOH) (300 MHzCD,OD) 5.85 (H-1, d,  10.5), 7.51 (H- 

2.3), 1.82(H-9,m), 1.32(H-lO,d, 7),4.78(H-l‘,d,7.8), 3.5-3.2(H-2’-H-5’,m), 3.87(H-6’, m);(CD,OD)95.* 

11), 100.2(C-1’), 74.2(C-2’), 78.0(C-3’), 71.7 (C-4’), 78.5 (C-5’). 62.9(C-6’). Sarnburusebulvs(Caprifo1iaceae) ( 5 8 )  

3,bs),3.13(H-5,dt,13,4.6),1.9(H-6,Md,13,4.6),1.5(H-6,td, 13,3.5),5.23(H-7,bd,3.5),4.54(H-8,qd,7, 

(C-I), 154.6 (C-3), 111.8 (C-4), 27.6 (C-5), 34.7 (C-6). 92.5 (C-7), 66.0 (C-8). 40.7 (C-9), 20.0 (C-IO), 168.8 (C- 

122 (7R)-O-METHYLMORRONISIDE 

C18H28011 420.41 tetraacetate mp 144-145’ uv 236 (MeOH) (tetraacetate 200 MHz CDCl,) 5.67 (H-1, d,  
9). 7.42 (H-3, s), 2.78 (H-5, dt, 12, 4, 4), 4.41 (H-7, dd, 10, 2.5), 1.68 (H-9, m), 1.34 (H-10, d,  7), 3.71 
(COOMe), 3.49 (OMe); (tetraacetate CDCI,) 95.1 (C-l), 152.0 (C-3), 110.7 (C-4). 29.9 (C-5), 33.8 (C-6). 102.4 (C- 
7),71.6(C-8), 38.9(C-9), 18.4(C-10), 166.1(C-11), 50.9(COOMe), 55.5(OMe),96.7(C-l’), 70.7(C-2’),72.0(C- 
3 ’ ) ,  68.6 (C-4’). 72.5 (C-5’). 61.6 (C-6’). Methylation of (7R)-rnorroniside (69) 

123 (7S)-O-METHYLMORRONISIDE 

y H 3  

C,,H,,O,, 420.41 (tetraacetate 200 MHz CDCI,) 5.70 (H-1, d,  9). 7.43 (H-3, s), 

3.05 (H-5, dt ,  12,4,4),  1.45 (H-Bax, m), 1.92 (H-6eq, m), 4.73 (H-7, d,  2.7), 4.20 (H-8, m), 1.72 (H-9, m), 1.27 
(H-10, d,  7). 3.71 (COOMe), 3.34 (OMe); (tetraacetate CWl,) 94.7 (c-1). 152.1 (C-3). 111.7 (CA), 26.1 (C-5), 
32.6(C-6), 97.7 (12-7). 64.1 (C-8). 39.4(C-9), 18.6(C-10), 166.5 (C-ll), 51.O(COOMe), 54.3(OMe), 96.7(C-l’), 
71.0 (C-2’), 72.0 (C-3’). 68.6 (C-4’), 72.6 (C-5’), 61.7 (C-6’). Methylation of(7S)-morroniside 

tetraacetate mp 103-104” 

(69) 
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C,,H,,O,, 404.37 {a] -45.87"(MeOH) uv 232 (MeOH) (200MHzCD,OD) 5.49(H-1, d ,  7.6). 7.58 (H- 
3 , d ,  l.O), 3.08(H-5, dddd, 11.4, 7.3,4.4, 1.0). 2.50(H-&,dd, 16.5, 11.4), 2.86(H+,dd, 16.5,4.4),4.49 
(H-8, bp, 6.8), 2.14(H-9,bq, 7.3). 1.51(H-IO,d,6.4), 3.73(COOMe),4.7O(H-l',d, 7.8), 3.92(H-6',dd, 12.0, 

75.8 (C-8),41.9(C-9), 21.7 (C-lo), 168.3 (C-11). 52.0(OMe), 100.7 (C-l'), 74.7 (C-2'), 78.5 (C-3'), 71.7 (C-4'), 
77.9 (C-5'), 62.9 (C-6'). Ligusfrumjupnirum (Oleaceae) 

2.0). 3.63 (H-6', dd, 12.0,6.1);(CD,OD)96.3(C-l), 154.4(C-3), 109.6(C-4), 28.1 (C-5), 34.6(C-6), 174.7(C-7), 

(67) 

125 (7R)- 10-HYDROXYMORRONISIDE (isolated as 7R/7S mixture in 2: 1 ratio) 

F H 3  

C,,H,,O,, 422.39 [a] -97,8"(MeOH) uv 238(MeOH) (200MHzCD,OD)5.78(H-l.d, 9.5), 7.50(H-3, 
s), 2.85 (H-5, dt, 12.5, 5.0), 1.23(H-&, m), 2.10(H-6eq, ddd, 13.5, 4.0, 2.0). 1.93(H-9, m), 3.70(OMe); 
(hexaacetateCDC1,) 94.5 (C-1). 152.4(C-3), 109.7 (C-4), 30.4(C-5), 33.5 (C-6), 94.0(C-7), 75.8 (C-8). 36.5 (C-9), 
64.6(C-10), 166.3 (C-1 I ) ,  97.4 (C-l'), 7 1.0(C-2'), 72.2 (C-3'). 68.8 (C-4'), 72.6 (C-5'), 61.8 (C-6'). 51.5 (OMe). 
Gulium mollugo (Rubiaceae) (70) 

126 (7S)-lO-HYDROXYMORRONISIDE (isolated as 7S/7R mixture in 1:2 ratio) 

C,,H260,, 422.39 [a] -97.8"(MeOH) uv 238 (MeOH) (200MHzCD,OD) 5.84 (H-1, d ,  9.5), 7.50(H-3, 
s), 1.54 (H-6ax, dt, 13.5, 3.5), 1.93 (H-6eq, m), 5.28 (H-7, d ,  3.5)- 4.45 (H-8, m), 1.93 (H-9, m), 3.70 (OMe); 
(hexaacetateCDC13)C)4.0(C-l), 152.4(C-3), I10.4(C-4), 26.3 (C-5). 31.8(C-6), 90.9(C-7), 69.4(C-8), 36.6(C-9), 
64.8 (C-IO), 166.4 (C-1 l), 97.2 (C-l'), 71.0(C-2'), 72.2 (C-3'), 68.4(C-4'). 72.5 (C-S'), 61.5 (C-6'), 51.4(OMe). 
Galium molhgo (Rubiaceae) (70) 

127 SWERTIAMARIN 

C,,H,,O,, 390.34 (CD30D)99.2(C-1), 154.7 (C-3), 109.0(C-4), 64.4(C-5), 33.7(C-6), 66.0(C-7), 133.8(C- 
8) .  51.9(C-9), 121.2(C-10), 168.0(C-ll), 100.2(C-l'), 74.5(C-2'), 77.9(C-3'), 71.5(C-4'), 78.5(C-5'), 62.6(C- 
6'). Swrza jupnrl-a (Gentianaceae) (7 1) 
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128 2'-O-ACETYLSWERTIAMARIN 

C,XH24011 416.38 rnp 104-105' [a] -92" (MeOH) uv 234 (MeOH) (400 MHz CD,OD) 5.65 (H-I, d, 

3.2),4.33(H-?,ddd, 10.9,5.1, 1.5),5.41(H-8,ddd, 17.2,7.8,7.6),2.90(H-9,ddd,7.6, 1.5, 1.5),5.36(H-10, 
dd, 17.2,4.2).5.29(H-10.ddd,7.8,4.2, l.5),4.81(H-I',d,8.1).4.68(H-2',dd,9.5,8.1),3.60(H-3',dd,9.5, 
8.6), 3.43-3.32(H-4', H-5', m), 3.69(H-6', dd, 12.0, 5.9), 2.06(OAc);(CD,OD)99.6(C-l), 153.2(C-3), 110.4 
(C-4). 64.2(C-5), 33.4(C-6), 66.1 (C-7). 133.3(C-8), 52.2.(C-9), 121.4(C-10), 167.8(C-11),98.8(C-l'), 75.3(C- 
2'), 75.1 (C-3 ' ) ,  71.4 (C-4'), 78.7 (C-5'), 62.5 (C-6'), 173.2 (O=CMe), 21.0 (O=CMe). Suwtiu ~ W Z J Z J  (Gen- 
tianaceat.) ( 7 2 )  

1.5),7.55(H-3,~), 1.85(H-6,ddd, 14.2, 12.7,5.I), I.?S(H-G,ddd, 14.2,3.2. 1.5),4.74(H-7,ddd,12.7,10.9, 

129 7a-METHOXYSWEROSIDE 

C,,H240,, 388.37 [a] -9l"(MeOH) uv241 (MeOH) (400MHzCD,OD)5.56(H-l.d, 5.6). 7.48(H-3,d, 
1.2),2.97(H-5,m),2.12(H-6,ddd. 13.2,8.0,4.5), 1.58(H-G,ddd,7.2,6.0),4.55(H-7,dd,7.2,4.5),5.79(H- 
8,ddd, 19.2, 10.2, 8.6), 2.73(H-9,dt, 5.6, 5.6), 5.36(H-I0,dd, 10.2, 1.2), 5.31(H-I0,dd, 19.2, 1.8), 3.66 
(OMe), 4.74(H-l',d), 3.26(H-2',dd), 3 . 3 4 ( H - 3 ' ,  I),  3.13(H-4', I),  3.68(H-5'.ddd), 3.97(H-6',dd), 3.74(H- 
6', dd); (CD,OD) 97.7 (C- 1). 15 3.1 (C-3), 1 I 1.8 (C-4), 29.1 (C-5). 33.3 (C-6), 104.3 (C-7), 135.4 (C-8). 45.1 (C-9), 

(OMe). Crui.ksbanksru rwtrcz//uta (Rubiaceae) 
I 19.8 (c-lo), 169.2 (C-ll), 100.0 ( C - I , ) ,  74.1 (C-2'), 78.1 (C-3')', 71.4 (c -4 '~  77.9 (C-5'Y, 62.6 (C-6'). 51.7 

(7  3) 

130 7-epi-VOGELOSIDE 

C,,H240,, 388.37 mp 111-112° [a]-125"(MeOH) (90MHzpyridine-d5)7.75(H-3,d, 2.2), 3.10(OMe); 

120.4 (c-io), 164.5 (C-11). 101.0 (C-l')d, 74.6 (C-2'). 78.5 (C-3'). 71.4 (C-4'). 78.9 (C-5'), 62.6 (c-6'~ 56.5 
(pyridine-d,) 98.1 (C-l) ,  153.0 (C-3). 104.9 (C-4). 22.4 (C-5), 29.5 (C-6), 101.8 (C-7)", 132.7 (C-8). 42.9 (C-9), 

(OMe). Lonrrmupponrcu (Caprifoliaceae) (62) 

131 GENTIOPICROSIDE 
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C,6H2009 (400MHz CD,OD) 5.65 W - 1 ,  d, 3.0). 7.44W-3, d, 1.5). 5.61 
(H-6, m), 5.07.4.97 (H-7, m's), 5.74 (H-8, ddd, 17.5, 10.5,7), 3.15 (H-9, ddd, 7.3, 1.5), 5.23 (H-10, ddd, 17.1, 
5.1, 5), 5.20(H-l0,ddd, 10.5, 1.5, 1.5),4.60(H-11,d,8), 3.20(H-2',dd.9,8), 3.4'2-3.30(H-3',H-4'), 3.45W- 
5 ' ,  m), 3.85 (H-6', dd, 12, 2), 3.65 (H-6', dd, 12,6); (CD,OD)98.6(C-l), 150.7(C-3), 105.0(C-4), 127.O(C-5), 
117.2 (C-6), 70.9(C-7), 135.0(C-8), 46.6(C-9), 118.5 (C-lo), 166.4(C-11), 100.2(C-l'), 74.6(C-2'), 78.0(C-3'), 
71.6 (C-4'). 78.5 (C-5'). 62.8 (C-6'). GmtiaMuJrlep~(Gentianaceae) 

132 ~'-O-~-D-GLUCOSYLGENTIOPICROSIDE 

356.33 uv 270, 255, 245 (MeOH) 

(74) 

C2,H3,0,4 (400 MHzCD~OD) 5.63 (H-1, d, 3.5), 7.44 (H-3, d, l.O), 5.61 (H- 
6, m), 5.07 (H-7, m), 4.98 (H-7, m), 5.76 (H-8, ddd, 17.5, 10.5,7.0), 3.15 (H-9, m), 5.24 (H- 10, ddd, 17.5, 1.5, 
1.5),5.21(H-lO,ddd, 10.5, 1.5, 1.5),4.37(H-1',d,8.0~,3.20(H-2',dd,9.0,8.0),3.4~3.30(H-3',H-4'),3.50 
(H-5', m), 4.16(H-6', dd, 12, 1.5), 3.76(H-6', dd, 12, 5 ) ,  4.65 (H-1", d, 8.0). 3.25 (H-2". dd, 9.0, 8.0). 3.4'2- 
3.30(H-3",H-4"), 3.45(H-5",m), 3.86(H-6",dd, 11.5,2.0), 3.65(H-6",dd, 11.5,6.0);(CD30D)98.9(C-l), 
150.8(C-3), 104.9(C-4), 127.1 (C-5), 117.1 (C-6). 70.9(C-7), 134.9(C-8), 46.6(C-9), 118.7(C-10), 1%3(C-11), 

3")b, 7 1.4 (C-4")'. 78.0 (C-5"). 62.8 (C-6"). Gmtiana aIrlepi& (Gentianaceae) 

133 JASMOLACTONE A 

518.47 uv 270, 255 (MeOH) 

105.0 (c-i'), 74.5 (C-2')*, 77.9 (cz-~')~, 71.6 (C-4')', 78.1 (C-5'). 70.0 (C-6'). 100.5 (C-l"), 75.1 (C-2 ) ,77.4 (C- 
(74) 

11 

C,$i2208 378.38 [a] + 122.4' (CHCI,) uv 277, 226, 200 (MeOH) (300 MHz CDCI,) 5.20 (H-I, d, 6.9). 
7.53 (H-3, d, 1.0), 3.26 (H-5, m), 2.28 (H-6a, dd, 17.5), 3.32 (H-6p, dd, 17.5, 4.3). 4.36 (H-8, dd, 3.4, 2.0). 
2.53 (H-9, ddd, 6.9, 3.4), 3.95 (H- loa, d, 9.9). 4.06 (H- lop, dd, 9.9, 2.0), 3.66 ( O W ,  4.27 (H-a, t, 6.8), 2.82 

34.1 (C-6)'. 172.8 (C-7). 78.4(C-8), 46.0(C-9), 71.3 (C-lo), 167.4(C-ll), 51.3 (OMe), 65.3 (C-a), 33.9(C-p)', 
129.6 (C-l'), 129.9 (C-2'). 115.4 (C-3'), 156.0 (C-4').Juminwm multr&m (Oleaceae) 

1% JASMOLACTONE B 

(H-B, t,6.8), 7.02(H-2',d,8.4),6.73(H-3',d,8.4);(CDCI3)98.9(C-l), 155.5(C-3), 105.3(C-4),24.8(C-5), 

(75) 

11  

C,9H2,09 394.38 [a] +lOO.l"(MeOH) uv280.4,226.4, 201.2(MeOH) (300MHzCD3OD)5.18(H-1,d, 
7.0),7.57(H-3,d, 1.7),3.30(H-S,m),2.34(H-6a,dd, 17.2,9.8),3.21(H-68,dd, 17.2,4.8).4.49(H-g,dd,3.6, 
2.2), 2.55(H-9,ddd, 7.0, 6.5, 3.6), 3.90(H-lOa.d, 10.0),4.08(H-lOp,dd, 10.0, 2.2), 3.65(OMe),4.21(H-a, 
dt.7.1, 1.8),2.78(H-B,dt,7.1, 1 . 8 ) , 6 . 6 8 ( H - 2 ' , d , 2 . 0 ) , 6 . 7 1 ( H - 5 ' , d , 8 . ~ ) , 6 . 5 4 ( H - ~ ' , d d , ~ . ~ , ~ . ~ ) ; ( C ~ ~ O D )  
99.9 (C-1). 156.7 (C-3), 106.4 (C-4), 26.1 (C-5). 35.3 (C-6)', 173.8 (C-7), 80.2 (C-8), 47.3 (C-9), 72.1 (C-10). 
168.9 (Cell), 51.7 (OMe), 66.5 (C-a), 35.2 (C-p)', 130.8 (C-1'). 116.2 (C-2'), 146.0 (C-3'), 144.7 (C-4'), 117.0 
(C-S'), 121.2 (C-6').Jasminwm multz&m (Oleaceae) (75) 
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135 JASMOLACTONE B DIMETHYLATE 

11 

1209 

C,,H260, 422.43 (300 MHz CDCI,) 5.23 (H-1, d, 6.7), 7.54 (H-3, bs), 3.30 (H-5, m), 2.30 (H-6a, dd, 18.5, 

(OMe),4.29(H-a,dd,6.5,6.4),4.27(H-a,dd,7.0,6.9),2.86(H-8,t,6.7),6.796.71(H-2’,H-5’,H-6‘),3.84, 
3.83 (ArOMe); (CDC1,) 98.9 (C-I), 155.3 (C-3), 105.2 (C-41, 25.8 (C-S), 34.6 (C-6), 172.4 (C-7), 78.5 (C-8). 46.4 
(C-9). 71.3 (C-IO), 167.1 (C-ll), 51.5 (OMe), 65.0 (C-a), 34.5 (C-8). 130.4 (C-l’), 111.2 (C-2’), 148.8 (C-3’). 
147.6 (C-4’), 112.2 (C-S’), 120.8 (C-6’), 55.8 (ArOMe). CH2N2 methylation of jasmolactone B 

11,5), 3.33 (H-68, dd, 18.5). 4.41 (H-8, dd, 3.6, 2.2), 2.62 (H-9, ddd, 6.7, 3.6). 3.97 (H-10, d, 10.0). 3.66 

(75) 

136 JASMOLACTONE C 

C,,H,,O,, 500.50 [a] +48.6’(MeOH) uv 279.2, 223.2, 203.6(MeOH) (300 MHzMe,CO-dd 5.22 (H-I, 
d, 6.8), 7.49 (H-3, d, 2.0), 3.28 (H-5, m), 2.32 (H-6a, dd, 17.0, 10. I), 3.19 (H-68, dd, 17.0,4.2), 4.57 (H-8, dd, 
3.6,2. I), 2.55 (H-9). 3.85 (H- loa, d, 10.0). 4.08 (H- 108, dd, 10.0.2.1). 4.16 ( H a ,  m), 2.76 (H-8, t, 6.8), 7.08 
(H-2’. d, 8.4), 6.73 (H-3’. d, 8.4). 2.79 (H-p‘, t, 6.8). 6.75 (H-2”, H-5”), 6.57 (H-6”, dd, 7.5, 1.7); (CD3OD) 
100.0 (C-l), 156.6 (C-3), 106.8 (C-4), 26.2 (C-5). 35.2 (C-6)’, 173.9 (C-7), 80.3 (C-8, 47.3 (C-9), 72.1 (C-lo), 
168.5 (C-ll), 66.5 (C-a), 35.3 (C-8)’. 130.2(C-l’), 130.9(C-2’), 116.3(C-3’), 157.0(C-4’), 66.2(C-a’), 35.2 (C- 
p’)a, 131.0 (C-I”), 116.4 (C-2”), 146.2 (C-3”), 144.8 (C-4“), 117.1 (C-5”), 121.3 (C-6”). J ~ ~ n i n ~ r  n d t z h m  
(Oleaceae) (75) 

137 JASMOLACTONE D 

C26HZ80,, 516.50 fa] +28.5”(MeOH) uv281.6.224.4, 202.8(MeOH) (300MHzCD3OD)5.2O(H-l,d, 
7. I), 7.52 (H-3, br), 3.27 (H-5, rn), 2.29 (H-ba, dd, 17.3, 11.1). 3.18 (H-6b. dd, 17.3,4.3), 4.43 (H-8, bs), 2.53 
(H-9, m), 3.91 (H-lOa, d, 9.8), 4.14 (H-lop, d, 9.8), 4.26 (H-a, t ,  6.7). 2.78 (H-B, t ,  6.7). 6.70 (H-2’, H-5’), 
6.55 (H-6’. d, 7.7). 4.26 (H-a’, t ,  6.7), 2.78 (H-p’, t, 6.7), 6.70 (H-2”, H-5”). 6.57 (H-6”. dd, 7.7, 1.6); (CD,OD) 
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99.5(C-1), 156.4(C-3), 106.2(C-4), 25.7(C-5), 35.1(C-6), 173.7(C-7), 79.7(C-8),46.8(C-9), 71.8(C-10), 168.2 
(C-II), 66.2 ( C a ) ,  34.9 (C-g), 130.6(C-l’), 116.1 (C-2’). 145.6(C-3’), 144.2 (C-4’), 116.7 (C-5’), 121.1 (C-6’), 
65.8 (Ca‘) ,  34.9 (C-g’), 130.6 (C-l“), 116.1 (C-2”). 145.7 (C-3”), 144.3 (C-49, 116.8 (C-5“). 121.1 (c-69.J~~- 
minun mdt i$mm (Oleaceae) (75) 

138 JASMOLACTONE D TETRAMETHYLATE 

C,J-I,60,, (300 MHz CDCI,) 5.22 (H-1, d,  6.7). 7.5 1 (H-3, bs), 3.24 (H-5, rn), 3.31 (H-6, dd), 4.39 
(H-8, dd), 2.63 (H-9, ddd), 3.97 (H-10, d,  9.9), 4.27 (Ha,  Ha’ ,  m, 4H), 2.87 (HP, HP’, m, 4H), 6.71-6.79 (H- 
2’, H-5’. H-6’, H-2”, H-5”, H-67, 3.85, 3.84, 3.83, 3.82 (ArOMe). CH2N2rnethylationofjasrnolactoneD (75) 

572.61 

Group 10 (secoiridoids-terpene conjugated) 

139 DIHYDROFOLIAMENTHIN 

C,&,,O,, 542.58 (400 MHz pyridine+ 5.85 (H- 1, d, 1.6), 7.97 (H-3, d,  2.4). 3.75 (H-5, m), 1.90 (H-6B, 
dddd, 14,5.4,2.2), 1,85(H-&,td, 14, 13.5,2.2),5.70(H-7,t,2.2), 5.41(H-8,dt, 17, 10),2.77(H-9,dddd, 10, 
5.5, 1.6), 5.12(H-lO,dd, 10.4, 1.8). 5.04(H-I0,dd, 17, 1.8). 5.31(H-l’,d,7.9),4.03(H-Z’,t, 8.2),4.23(H-3’, 
H-4‘. m), 3.98 (H-5’. rn), 4.52 (H-6‘- dd, 12,2.2), 4.37 (H-6’, dd, 12, 5.3L 2.26(H-2”. rn), 1.33 (H-3”, H-4”, m), 
2.03(H-5”, m), 5.70(H-7”, t ,  6.7),4.44(H-8”,dd,6.7, 1),0.99(H-9”,d.7), 1.68(H-lO”,d);(CD,OD)98.1(C-l), 
154.7 (C-3), 103.7 (C-4), 22.2 (C-5), 28.2 (C-6). 92.5 (C-7), 132.4 (C-8), 42.8 (C-9). 120.8 (C-lo), 165.2 (C-1 l), 
99.7 (C-l’), 74.0 (C-2‘), 77.5 (C-3‘). 70.8 (CAI), 77.7 (C-5’). 62.0 (C-6‘). 175.3 (C-I”), 39.6(C-2”), 33.7 (C-3”), 
25.7 (C-4”). 31.9 (C-5”), 138.9 (C-6“), 125.2 (C-7”), 58.8 (C-8”). 16.6 (C-9”), 22.9 (C-10”). Menyunrhes rrfooliuru 
(Gentianaceae) (76) 

140 MENTHIAFOLIN 



Sep-Oct 1991) Boros and Stermitz: Iridoid Review 1211 

c ~ ~ H ~ ~ ~ , ~  540.56 (300 MHz CD,OD) 5.59 (H-1, d, 1.6). 7.66 (H-3, d, 2 . 4  3.4 (H-5, m), 1.88-1.95 (H-6, 
m), 6.62(H-7, t ,  2.2), 5.52(H-8,dt, 17.3,9.7),2.74(H-9.m), 5.2a5.36(H-IO,dd),4.71(H-l',d,7.8), 3.88 
(H-6', dd, 12, 1.7), 3.67 (H-6'. dd, 12, 5.3). 6.87 (H-3", dt, 7.5, 1.4). 2.24 (H-4", m), 1.62 (H-5", m), 5.91 (H-7", 
dd, 17.4, 10.7). 5.22(H-8", dd, 17.3, 10.8). 5.05(H-8", dd, 17.3, 1.5h 1.82U-W'" b), 1.27(H-10", S);(CDPD) 
98.1 (C-I), 154.7 (C-3), 103.8 (C-4), 22.4 (C-5), 28.3 (C-6), 92.9 (C-7). 132.3 (C-8), 42.7 (C-9), 120.9 (C-IO), 
165.4(C-11), 99.7(C-1'), 74.0(C-2'), 77.5(C-3'), 70.8(C-4'), 77.7(C-5'),62.0(C-6'), 166.4(C-l"), 127.1(C-2"), 
145.8 (C-3"), 24.1 (C-4"), 40.8 (C-5"). 73.0(C-6"), 145.2 (C-7"). 111.9 (C-8"), 11.6 (C-9"). 27.2 (C-10"). Myunrhu 
trifliutu (Gentianacead (76) 

141 9"-HYDROXYJASMESOSIDIC ACID 

C26H40014 576.59 [~)-161,0"(MeOH) uv234(MeOH) (200MHzCD30D)5.93(H-l, br), 7.54(H-3,~).  
4.00(H-5,dd,9.3,4.4), 2.78(H-6,dd, 13.9,4.4), 2.48(H-6,dd, 14.2,9.3),6.11(H-8,bq,7.0), 1.76(H-1OVbd, 

(C-I), 155.1 (C-3). 109.6 (C-4), 31.9 (C-5). 41.3 (C-6). 173.4 (C-7), 124.7 (C-8), 130.8 (C-9), 13.7 (C-IO), 170.0 
(C-11). 100.7 (C-1'). 74.7 (C-2'), 77.9 (C-3'), 71.4 (C-4'), 78.4 (C-5'). 62.7 (C-6'). 46.6(C-1"), 47.8 (C-2"), 38.6 
(C-3"). 36.8 (C-4"). 79.6 (C-5"). 18.4 (C-69, 68.6 (C-7'), 48.8 (C-8"). 63.3 (C-9% 62.0 (C-lO").]runmwn mqm 
(Oleaceae) (77) 

7. I), 4.83 (H- l ' ,  d, 7.6), 1.03 (H-6". d, 5.9). 4.19 (H-7", dd, 10.5,4.6), 3.58 (H-7", dd, 11.1,3.0); (CD,OD) 94.9 

142 JWMESOSIDE 

C27H120,+ 574.62 [a] - 156.0" (MeOH) uv 236 (MeOH) (100 MHz, ?) 5.92 (H-1, bs), 7.53 (H-3, s), 2.70 
(H-6, dd, 14.0, 5.0). 2.46 (H-6, dd, 14.0, 8.8), 6.12 (H-8, bq, 7.0), 1.75 (H-10, dd, 7.0, 1.0)s 3.72 (COOMe). 
0.96 (H-G", d, 6.5), 1.03 (H-9", d, 6.0); (CD30D) 95.0 (C-l), 155.2 (C-3). 109.4 (CA), 32.0 (c-5), 41.3 (C-6), 
173.3 (C-7), 124.8 (C-8), 130.7 (C-9), 13.7 (C-lo), 168.6(C-11), 52.0(OMe), 100.8(C-l'), 74.7 (C-2'), 78.4(C- 

69.1 (C-7'9, 41.1 (C-8"), 15.9 (C-9"). 66.5 (C-10").jurminum nrernyr (Oleace) 
3'), 71.5 (C-4'). 77.9(C-5'), 62.7(C-6'), 46.8(C-1"),48. I(C-2"),42.2(C-3"), 37.8(C-4"), 79.7(C-5"), 18.4(C-6"), 

(78) 
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143 9"-HYDROXYJASMESOSIDE 

CZ7H420,4 590.62 Iu] - 164.9'(MeOH) uv 237 (MeOH) (200 MHz CD3OD) 5.93 (H-1, bs), 7.53 (H-3, s), 
4.01(H-S,dd,9.0,4.2),2.74(H-6,dd, 14.2,4.4),2.48(H-6,dd, 14.2,9.0),6.12(H-8,bq,7.0), 1.75(H-lO,dd, 

6.4); (CD30D)95. 1 (C-l), 155.2 (C-3), 109.4 (C-4), 32.0(C-5), 41.3 (C-6, 173.3 (C-7). 124.9(C-8), 130.7 (C-9), 
7.1, l,O), 3,72(COOMe), 4.81 (H-l',d, 7.6), 1.04(H-6", d, 6.4), 4.20(H-7", dd, 10.7,4.6), 3.58(H-7", dd, 11.0. 

13.7 (C-IO), 168.7(C-11), 52.0(OMe), 100.8(C-1'), 74.8(C-2'), 78.0(C-3'), 71.5(C4'), 78.5 (C-5'), 62.8(C-6'). 
46.7 (C-1"). 47.8 (C-2"). 38.6 (C-3"), 36.9 (C-4"), 79.7 (C-5"), 18.4 (C-6"), 68.7 (C-7"). 48.9 (C-8"), 63.3 (C-9"), 
62.0 (C-lO")./umimm w n y i  (Oleaceae) (77) 

1% JASMININ- 10"-O-GLUCOSIDE 

Oglu 

C3ZH480,7 704.72 mp 153-154" [a] -236,7O(pyridine) uv 238 (MeOH) (200 MHz CD30D) 5.95 (H-1, 
b), 7.47(H-3, ~),4.08(H-5, dd, 11.5,4.2), 2.50(H-6, dd, 12.2,4.2), 2.29(H-6, t, 12.2), 6.06(H-8, bdq, 7.1, 
1,0), 1.83(H-lO,dd,7.1, 1.5),4.81(H-1',d,7.8),4.91(H-5",dd, 13.2, 1.2). 1.00(H-6",d,7.6), 1.1O(H-9",dV 
6.6). 4.27 (H-l",d, 7.6);(CD30D)95.0(C-I), 154.8(C-3), 109.8(C-4), 31.7(C-5), 44.0(C-6), 173.4(C-7), 123.7 
(C-8). 131.4(C-9), 13.3(C-10), 167.8(C-11), 100.8(C-l'), 74.8(C-2'), 78.0(C-3'), 71.6(C-4'), 78.5 (c-5'), 62.8 
(C-6') 44.9 (C-1"), 52.1 (C-2"). 42.5 (C-3"). 36.0 (C-4"),82.7 (C-5"). 20.7 (C-6"), 67.6 (C-7"), 40.1 (C-8"), 16.2 (C-, 
97, 7i.2 (C-lo"), 104.4 (C-l'"), 74.8 (C-2"), 78.0 (C-3'"), 71.8 (C-4"'). 78.2 (C-5"). 62.9 (C-6"')./armznum w n y z  
(Oleaceae) (77) 

145 AZORICIN (9'-deoxyjasminigenin) 
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C,oH,,06 364.44 mp 146-148’ uv262,222(MeOH) (500MHzCD30D)4.95 (H-1, bs), 7.43(H-3,s), 3.99 
(H-5, dd, 11.5, 2.5). 2.55 (H-6, dd, 13, 3), 2.34 (H-6, dd, 13, 3), 6.01 (H-8.q. 7), 1.80(H-10, d, 7), 2.25 (H-1’. 
q), 1.77(H-2’,dd,7,2.5), 2.34(H-3‘, t ,  7). 1.96(H-4’,bdd, 13.5, 7), 1.75(H-4’,ddd, 14, 11.5, 3),4.96(H-5’, 
d ,  4), 1.16(H-6’, d, 7.5). 4.80(H-7’,dd, 12, 2.5),4.08(H-7’,dd, 12, 2.5). 1.61(H-8’,m), 1.07(H-9’,d,6.5), 
0 . 9  (H-lo’, d, 6.5). 4.88 (hydroxyl proton, bs).]arninumazorirum (Oleaceae) 

1% 8,9-DIHYDROJASMININ 

(79) 

C26H40012 544.59 mp 135-137’ uv235,208(MeOH) (500MHzDMSO-dd4.95(H-l, bd, 10),6.58(H-3, 

(H-9, m), 0.75(H-10, t), 3.83(H-l’ ,d,  9), 3.97(H-2’,H-3’,m), 3.92(H-4’,dd79, 3), 3.66(H-5’,m), 3.71W-6’. 
dd, 9, 2), 2.4 (H-1“, m), 1.46 (H-2”, dddd, 7 ,  2.5, 2, 2), 2.85 (H-3”. dddd, 11.5,7,7,7),  1.72 (H-4”, dd, 13.5, 7), 
1.56 ( ~ 4 ,  ddd, 13.5, 11.5, 3), 5.03 (H-5”. d, 3.5), 0.8 (H-6”, d, 6.5), 4.97 (H-7”, dd, 12, 2.V34.08 (H-7”, dd, 
12, 2.5),2.4(H-8”,m),4.27(H-9”,d, 2.5),0.82(H-10”,d,6.5);(DMSO-d6)93.0(C-l), 153.4(C-3), 107.7(C-4), 
34.6(C-5), 42.4(C-6), 166.2(C-7), 20.2(C-8),43.1(C-9), 13.1(C-10), 170.9(C-ll),99.1 (C-l’), 73.6(c-2’), 77.4 
(C-3’),73.3(C-4’), 76.7(C-5‘), 61.2(C-6’), 30.0(C-l”), 37.6(C-2”), 30.2(C-3”), 37.6(C-4”), 51.1(C-5”), 20.1(C- 
6”), 65.1 (C-7”), 50.1 (C-8”), 70.0 (C-9”), 15.7 (C-lO”).]asminum sumbac (Oleaceae) 

s), 3.5 (H-5, ddd, 11.5, 3, 3), 2.7 1 (H-6, dd, 13, 11.5), 2.24 (H-6, dd, 13, 3). 2.03 (H-8, dq), 1.21 (H-8, dq), 2.10 

(80) 

147 SAMBACIN (5,6dehydrojasminin) 

6glu 

C26H360,2 540.56 mp 150-153” uv238(EtOH) (?MHzDMSO-dd5.O(H-l), 7.6(H-3,s), 7.5(H-6,s), 6.0 
(H-8, q, 6), 1.76 (H-10, d ,  7), 3.5-4 (H-6’, H-7”, H-9“, 6H), 1.05 (H-6”, H-lo”, dd, 8, 4, 6H).]urnznun 
(Oleaceae) (81) 

148 JASMISNYIROSIDE 
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C26H360,4 572.57 mp 230-232' [a] -228.2 (MeOH) uv 238-237.204 (EtOH) (400MHzCD30D)5.97 

8,bq,7.0), 1.62(H-lO,dd,7.0, 1.4),4.81(H-l',d,7.7),3.41(H-3',m),4.04(H-6',d,12.0),3.16(H-l",m, 
7.7, 2.7). 2.49 (H-3", m), 1.79 (H-4", m), 5.02 (H-5", bd, 2.7), 1.22 (H-6". d, 7.7). 4.68 (H-7". d, 1 l.O), 4.03 (H- 
7",d, 11.0). 2.49(H-8",m),0.95(H-9",d,7.0);(CD30D)95.2(C-l), 155.5(C-3). 109.8(C-4), 31.8(C-5),44.1 
(C-6). 172.5 (C-7), 123.6(C-8), 131.6(C-9), 13.3(C-10), 167.5(C-11), 100.9(C-l'), 74.8(C-2'), 78.5(C-3'), 71.6 
(C-4'), 78.0(C-5'), 62.8(C-6'), 47.8(C-l"), 91.9(C-2"), 45.0(C-3"), 37.3(C-4"), 82.2(C-5"), 13.3(C-6"), 64.8(C- 

(H-1, bs), 7.58(H-3, I), 3.89(H-5,dd, 13.5, 5.0). 3.63(H-6,dd, 13.5, 1O.0),2.62(H-6,dd3 10.0, 5.0),6.07(H- 

7"), 30.9 (C-8"). 10.8 (C-9"). 180.5 (C-lO").jasminum mnyi (Oleaceae) (82) 

149 compound not named 

C26H38013 558.58 [a1 - 150.2' (CD30D) 35.9(C-1"), 52.O(C-2"). 82.2(C-3"), 74.O(C-4"), 41.4(C-5"). 19.5 
(C-6"), 6 4 . 5  (C-7"). 40.7 (C-8"), 13.3 (C-9"), 662 (C-lO").]arminummnyi (Oleaceae) (83) 

Group 11 (secoiridoids-phenolic conjugated) 

150 DESACEMCENTAPICRIN 

c ~ ~ H ~ ~ ~ , ~  478.45 (90MHzpyridine-d5)5.58(H-l,d, 2). 7.68(H-3,d9 2), 2.7-3.07W-5, m), 1.17-1.5(H-6. 
m), 4.00-4.30(H-7, m), 4.80-5.30 (H-8, H-10, m), 2.5 (H-9, bt, 7). 5.43 W-l', d, 9), 5.82 (H-2', t ,  8), 4.31- 
4.70(H-3', H-4',H-6',m), 3.62-3.98(H-5',m),8.01(H-2", bs),7.67-7.83(H-4",m),7.41(H-S", t,8),7.36(H- 

120.9 (C-lo), 167.2 (C-ll), 97.1 (C-l'), 78.7 (C-2'). 75.4 (C-3')', 71.9 (C-4'), 75.5 (C-5')', 62.7 (C-6'), 167.5 
(C=O), 132.2(C-l"), 117.1 (C-2"). 121.6(C-4"), 130.8(C-5"), 121.7 (C-6"). Centuurivmerythraea(Gentianaceae) (84) 

6", bs); (CD30D) 97.5 (C-I), 153.4 (C-3), 105.9 (C-4), 28.7 (C-5), 25.7 (C-6). 69.4 (C-7), 132.8 (C-8), 43.4 (C-9), 

151 DECENTAPICRIN A 

A 
Oglu-3-mhydmaybenzoyl 

C23H2601, 478.45 mp 245-25 1' [a] -203'WeOH) uv 298,239 (MEOH) (90 MHzpyridine-d5) 5.75 (H- 
1, d, 2). 7.88 (H-3, d, 2), 2.83-3.20 (H-5, m), 1.2-1.65 (H-6, m), 4.0-4.30 (H-7, m), 4.86-5.3 (H-8, H- 10, m), 
2.63(H-9, bt, 7), 5.37(H-11,d,8),4.354.63(H-2',H-4',H-6', m),6.10(H-3', t, lo), 3.74.O(H-5',m), 8.01 
(H-2", bs), 7.67-7.85 (H-4". m), 7.20-7.40(H-5", H-6", m); (CD30D)98.0 (GI), 154.0 (C-3). 106.0 (C-4). 28.5 

3'), 69.7 (C-4'). 78.2 (C-57, 62.4 (C-6'). 168.4 (C=O), 132.9 (C-l"), 117.3 (C-23, 158.7 (C-3"), 121.9 (CA")', 
130.4 (C-S"), 121.2 (C-6")*. Cmtuurium lirrmuh ssp. littorule (Genrianaceae) 

(C-s), 25.9(C-6), 69.7 (C-7), 133.3 (C-8), 43.8(C-9), 120.9(C-10), 167.8(C-11), 99.7 (C-l'), 73.2(C-2'), 79.4(C- 

(84) 
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152 DECENTAPICRIN B 

C,,H,60,, 478.45 [a] -211’ (MeOH) uv 300, 241 (MeOH) (90 MHz pyridine-d,) 5.72 (H-1, d, 2), 7.90 
(H-3, d ,  2), 2.77-3.20 (H-5, m), 1.2-1.6 (H-6, m), 4 . M . 3 0  (H-7, m), 4.82-5.30 (H-8, H-10, m), 2.6 (H-9, bt, 
7), 5.34(H-l’ ,d,  8 ) ,4 .M.57(H-2’ ,  H-3’. H-6’,m), 5.90(H-4‘, t, lo), 3 . ~ . 0 ( H - S ’ , m ) , 8 . 0 2 ( H - 2 ” , b s ) ,  7.67- 
7.87 (H-4”, m), 7.30-7.40(H-5”, H-6“, m); (CD30D)98.1 ( G I ) ,  153.9(C-3), 106.1 (c-4). 28.5(C-5), 25.9(C-6), 
69.7 (C-7), 133.3 (C-8), 43.8(C-9), 120.9(C-10), 167.4(C-11), 99.8(C-1’), 74.9(C-2’), 76.4(C-3’Y9 72.8(C-4:), 
75.6 (C-5’)’, 62.3 (C-6’), 168.5 (C=O), 132.3 (C-I”), 117.3 (C-2”). 158.9 (C-3”), 121.5 (C-4”)b, 130.6 (C-5 ), 
12 1.9 (C-6”)b. Cmtuwium littorule ssp. littorule (Gentianaceae) (84) 

153 DECENTAPICRIN C 

C23H260,, 478.45 [a] - 192” (MeOH) uv 299, 240 (MeOH) (90 MHz pyridine-d,) 5.71 (H-1, d ,  2). 7.89 
(H-3, d, 2). 2.77-3.10 (H-5, m), 1.17-1.77 (H-6, m), 3.9-4.3 (H-7, m), 4.90-5.6 (H-8, H-10, rn), 2.6 (H-9, bt, 
7). 5.28(H-l ’ ,d ,8) ,4 .02~.4(H-2‘-H-4‘ ,m) ,3 .~ .O(H-5‘ ,m) ,5 .0-5 .2(H-6‘ ,rn) ,8 .00(H-~,bs) ,7 .70-7 .86  
(H-4”. m), 7.23-7.43 (H-5”, H-6”, m); (CD30D)98.6(C-l), 153.9(C-3), 106.0(C-4), 28.4(C-5), 25.9(C-6), 69.7 
(C-7), 133.1 (C-8). 43.9(C-9), 120.9(C-10), -(C-11). 100.2(C-1’), 74.7 (C-2’), 77.8(C-3’), 71.6(C-4’), 75.7(C- 
5 ’ ) .  64.8(C-6’), -(C=O), -(GI”), 117.2(C-2”), -(C-3”), 121.3(C-4”)’, 130.6(C-5”), 121.6(C-6”)’. CataVtiVm 
littorale ssp. littwuh (Gentianaceae) (84) 

1% AMAROGENTIN 

H 

OH 

CZ9H30013 586.55 (CD30D)96.9(C-l), 153.6(C-3), 104.2 (C-4),28.7(C-5), 25.8(C-6), 69.5 (C-7), 132.8(C- 
8). 43.4(C-9), 121.0(C-10), 167.5 (C-11). 97.3 (C-1‘). 74.9(C-2‘), 74.7(C-3’), 71.7(C-4‘), 78.3(C-5’),62.5(C- 
6’). 171.4 (C=O), 148.6(C-l”), 105.6(C-2”), 163.8 (C-37, 103.2 (C-4”). 165.9(C-5”), 112.9(C-6”), 146.5 (c-1”). 
114.6 (C-2”), 157.4 (C-3”), 116.6 (C-4”), 129.4 (C-5”), 121.2 (C-6”). S m i u  jupmim (Gentiannceae) (71.85) 
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155 AMAROSWERIN 
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1% GELIDOSIDE 

C3>H4,0,, 798.7 1 no data available. Gmtiaw g e U  (Gentianaceae) (86) 

157 SCABRASIDE 

C4&IM020 844.78 [a]-152.3" (MeOH) uv 313, 230, 207 (MeOH) (200 MHz CDCI,) 7.25-7.95 (H-3), 
3.46(H-5,m), 1.55-2.11(H-6, m).4.6&5.00(H-7,m), 5.02-5.37(H-8,H-109m), 2.62(H-9,m), 5.45(H-l',d, 
8), 5.65(H-2', t,8), 3.4~3.85(H-5',H-5"",m), 3.8~.46(H-6' ,H-6",m),6.78(H-5'",  t,8),7.25-7.95(H-2"- 
H-6", H-4"'-H-6'"), 10.46 (C-2" hydroxyl proton), 1.86, 2.03 (OAc); (CDCl,) 95.4 (C-l), 150.9 (C-3), 105.2 (C-4). 
27.6 (C-5), 24.6 (C-6), 67.6 (C-7), 131.0 (C-8), 42.0 (C-9), 120.8 (C-lo), 168.2 (C-ll), 95.8 (C-1% 71.1 (C-2'), 
71.6 (C-3'), 69.6 (C4') ,  72.3 (C-5'). 62.2 (C-6'), 163.9 (C"=O), 128.5 (C-l"), 129.4 (C-2"). 128.8 (C-3"), 133.9 

(C-l"";, 73.3 (C-2""). 76.1 (C-3""). 69.9 (C-4""), 76.1 (C-5""), 61.6 (C-6""). 20.6, 20.5 (O=CMe), 170.5, 169.8 
(O=CMe). Gmtiaw J C U ~  (Gentianacead (87) 

(C-4") 165.1 (C"'=O), 112.6 (C-1"') 152.0 (C-2"'). 145.6 (C-3"'), 124.2 ( C Y ) ,  119.4 (C-5'"). 124.1 (C-6'"). 102.3 
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C26H30013 550.52 mp 116.5-118' [a] - 194.7'(MeOH) (90 MHr CD,OD) 5.99 (H-1, bs), 7.54 (H-3, s), 
4.09(H-5,dd,9.5,4.5),2.88(H-6,dd, 15.0,4.5),2.51(H-6,dd, 15.0,9.5),6.21(H-8,bt,7.0),3.64(COOMe), 

32.4(C-5), 40.8(C-6), 173.2(C-7), 52.3(OMe), 124.2(C-8), 134.1(C-9), 61.9(C-10), 169.4(C-11), 100.8(C-l'), 

I"), 129.9 (C-2"), 129.1 (C-3"). 131.4 (C-4")./arminum humile var. revolutum (Oleaceae) 

6.49 ( H a ,  d, 16.0), 7.69 (H-B, d,  16.0). 7.22-7.66 (H-2"-H-4"); (CD,OD) 94.2 (C-1). 154.8 (C-3). 109.2 (CAI, 

74.6 (C-2'), 78.3 (C-3'), 71.3 (C-4'), 77.7 (C-5'). 62.6 (C-6'), 168.1 (C=O), 118.5 ( C a ) ,  146.4 (C-B), 135.5 (C- 
(88) 

159 ISOLIGUSTROSIDE 

C,,H,,O,, 524.52 pentaacetate mp 45-50" [a] - 122.7' (CHCI,) uv 272, 234 (MeOH) (pentmetate 60 
MHr CDCI,) 5.69 (H-1, bs), 7.42 (H-3, s), 4.00 (H-5, bdd, 5.7, 4.8), 6.01 (H-8, bq, 7.0), 1.73 (H-10. dd, 7.0, 
1.5). 3,63(COOMe), 7.13 (H-2", H-3". q, 8.8), 2.10(ArOAc), 2.04(OAc);(pentaacetateCDCI3)93.9(C-l), 153.5 
(C-3), 109.0 (C-4). 30.3 (C-5), 39.9 (C-6), -(C-7), 125.1 (C-8), 128.3 (C-9), 13.5 (C-101, 166.5 (C-Il), 51.7 
(OMe), 97.3(C-l'), 70.9(C-2'), 72.8(C-3'),68.5(C-4'), 72.4(C-5'), 62.0(C-6'), 64.8(Ca), 34.7(C-B), 135.9(C- 
I"), 121.9(C-2"), 130.2 (C-37, 149.6(C-4"), 21.1,20.6(0=CMr), 171.8, 171.4, 170.9, 170.5 (O=CMe). Syringu 
vulguris (Oleaceae) (89) 

160 ISOOLEUROPEIN 

OH 
I 

OH 

c,,H,,O,, 540.52 hexaacetate [al-105.4" (CHCI,) uv 272, 235 (MeOH) (hexmetate 60 MHz CDCI,) 
5.69 (H-1, bs), 7.42 (H-3, s), 4.00 (H-5, bdd, 5.7, 4.8), 6.01 (H-8, lq, 7.0), 1.73 (€3-10, dd, 7.0, 1.5A 3.62 
(COOMe); (hexaacetate CDCI,) 93.9 (C-l), 153.6 (C-3), 108.9 (C-4), 30.4 (C-5). 39.9 (C-6), - (C-7). 125. I (C-8), 
128.3(C-9), 13.5(C-10), 166.5(C-ll), 51,6(OMe), 97.3(C-1'). 71.0(C-2'). 72.8(C-3'). 68.5(C-4'), 72.5(C-5'), 
62.0 (C-6'). 64.4 (C-a), 34.6(C-p), 137.1 (C-I"), 123.6 (C-2"), 142.4 (C-3"). 141. I (C-4"), 124.1 (C-5"). 127.2 (C- 
6"). 20.6 (O=CMe), 170.9, 170.5, 169.7, 168.6 (O=CMe). Syringa vwlguris (Oleaceae) (89) 
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Ho 
I 

OH 
I 
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C32H38015 662.64 Octaacetate [a] -73.5'(CHC13) uv 272, 235 (MeOH) (octaacetate 60MHzCDC1,) 5.68(H- 
1, bs), 7.41 (H-3, s), 3.95 (H-5, bdd, 5.7.4.8). 5.97 (H-8, b, 7.0), 1.66W-10, dd, 7.0. 1.5); (Ktaacetate c m l , )  
94.0 (C-1), 153.6 (C-3), 108.9 (C-4), 30.3 (C-5), 40.0 (C-6). 171.1 (C-7), 125.2 (C-8), 128.3 (C-9), 13.5 (C-lo), 

34.7, 34.5 (C-p, C-p'), 136.9 (C-1", C-1"'), 123.7 (C-2", C-2'"), 124.4 (C-3", C-3'"). 141.1 (C-4", C-4'"). 124.1 (C- 
166.5 (C-ii), 97.4 (C-1'). 70.9 (C-2'), 72.8 (C-3'1, 68.5 (C-47, 72.4 (C-5'). 61.9 (C-6'), 64.7,64.4 (C-a, C-a'), 

5", C-5"). 127.3 (C-6", C-6'7, 20.7 (O=CMe), 171.3, 170.9, 170.5, 169.7, 168.5 (O=CMe). Syringa UUIgU?'iJ 

(Oleaceae) (89) 

162 HIIRAGILIDE 

C31H42018 702.67 nonaacetate mp 7&75' [a) - 153.8" (CHCI,) uv 270, 234 (MeOH) (nonaacetate 60 
MHz CDCI,) 5.68 (H- 1, bs), 7.45 (H-3, s), 5.97 (H-8, bt, 6.5), 4.7 1 (H-10, bd, 6.5). 3.73 (COOMe), 7.11 (H-2". 
H-3", q, 8.8), 2.01-2.12(OAc, 24H), 2.29(ArOAc, 3H);(nonaacetateCHCI3)92.9(C-l), 153.1(C-3), 108.8(C-4), 
31.0(C-5), 40.0 (C-6). 124.6(C-8), 131.4(C-9), 60.7(C-10), 166.6(C-11), 51.6(OMe), 97.1 (C-l'), 78.8(C-2'), 
72.6 (C-3'), 68.3 (C-4'), 72.6 (C-5'), 62.0 (C-6'), 101.2 (C-l"), 71.4 (C-2"), 73.1 (C-3"), 68.3 (C-4"), 72.0 (C-5"), 
62.0 (C-67, 65.2 (C-CZ), 34.4 (C-B), 135.4 (C-1"). 130.1 (C-2"'), 121.9 (C-3"), 149.8 (C-4"'), 121.9 (C-5"'). 130.1 
(C-6'"). 20.5, 21.1 (O=CMe), 170.9, 170.7, 169.6, 169.2 (C-7,O=CMe). OsmanthuJ i h r i f o h  (Oleaceae) 

163 ISONUEZHENIDE 

(90) 

OH 

C,,H420,, 686.66 [a] -85'(EtOH) uv 280,227(EtOH) (400MHzpyridine-d,)6.47(H-l, bs), 7.75 (H-3, 
s), 4.36(H-5, m), 3.02(H-6,dd, 15.3,4.3), 2.78(H-6,dd, 15.8,9.8), 6.25 (H-8,q,6.7), 1.77(H-lO,d, 6.7), 
3.61 (COOMe), 5.47 (H-1'. d,  7.6), 4.91 (H-1", d. 7.9). 4.07 (H-2", dd, 9.2, 7.9). 5.53 (H-4", t,  9.2), 4.23 ( H a ,  
dd, 16.2, 7.6), 3.84 (H-a, dd, 16.7,7.6), 2.93 (H-p, t ,  7.6). 7.11 (H-2'", d, 8.5), 7.06 (H-3'", d ,  8.5); (D,O) 94.9 

(C-11). 51.8 (OMe), 99.7 (C-l'), 73.1 (C-2'), 75.7 (C-3' ) .  69.5 (C-4'). 76.3 (C-5'), 60.7 (C-6'). 102.2 (C-1"). 72.7 
(C-I), 154.5 (C-3), 108.3 (C-4), 29.8 (C-5). 39.3 (C-6), 172.6 (C-7), 124.8 (C-8)- 128.7 (C-9), 13.4 (C-lo), 168.8 

(c-2"). 73.8(c-3"), 71.4(C-4"), 73.6(C-5"), 60.5 (C-6"), 70.8(C-a), 34.3 (C-B). 130.5 (C-l'"), 130.2(C-2'"), 115.9 
(c-37, 154.5 (C-4"'). Ligwtrwmjapnimu (Oleacme) (9 1) 
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-3 
i 

OelU 

C31H42018 702.66 nonaacetate mp 85-86' [a] -93.5"(CHC13) uv 27 1, 235 (CHCI,) (nonaacetate60MHz 

6.6). 6.83-7.15 (H-2'", H-5", H-6"), 2.28(ArOAc), 2.08, 2.03, 1.99(OAc);(nonaacetateCDCI,)94.2(C-l), 153.4 
(C-3), 108.9 (C-4), 30.0 (C-5), 39.9 (C-6), - (C-7), 125.0 (C-a), 128.7 (C-9). 13.5 (C-lo), 167.0 (C-ll), 51.5 
(OMe), 97.4 (C-1'). 71.0 (C-2'), 72.8(C-3'), 6 8 . 5  (C-4'). 72.4(C-5'), 61.9(C-6'), 100.9(C-l"), 71.3(C-2"), 73.0 
(C-37, 68.8 (C-4"). 72.0 (C-5"), 62.5 (C-6"), 70.0 (C-U), 35.4 (C-p), 137.7 (C-I"'), 123.4 (C-2"). 142.2 (C-3"). 
140.9 (C-4'"). 124.0 (C-S"'), 127.4 (C-6"'). 21.0, 20.5 (O=CMe), 171.1, 170.8, 170.5, 169.7 (O=CMe). Ligujtrum 
japonirum (Oleaceae) (92) 

165 IBOTALACTONE A 

c ~ ~ i , ) 5 . 7 i ( H - i ,  bs), 7.46(H-3, s), 5.99(H-8, bq, 6.Q 1.76(H-10, dd, 7.0, 1.5). 3.72(COOMe),4.47(H-l",d, 

CZ5H2,O,, 536.49 mp 13%140" [a] -41.9"(MeOH) uv 321, 300,227 (MeOH) (400MHzCD30D) 5.32 
(H-1, d,  8.3), 7.56 (H-3, s), 3.24 (H-5, m), 2.81 ( H - ~ u ,  dd, 16.6,4.0), 2.33 (H-6P. dd, 16.6, 11.7h 4.35-4.38 
(H-8). 2.09(H-9,dd, 8.3, 7.3). 1 .42(H-l0,d,  6 .4) ,4 .71(H-l ' ,d ,8 .3) ,  3.56(H-5',dd, 11.7,4.0),4.60(H-6', 
dd, 11.7,2.4),4.35-4.38(H-6',m),6.34(H-a,d, 15.6),7.61(H-p,d, 15.6),7.46(H-2",d,8.3),6.80(H-3",d, 
8.3); (CD,OD) 96.6 (C-I), 154.5 (C-3). 109.7 (C-4). 41.9 (C-5), 34.9 (C-6). 174.8 (C-7). 75.7 (C-8), 28.6 (C-9), 
21.8 (C-IO), 169.5 (C-ll), 101.0 (C-l'), 74.7 (C-2'), 77.7 (C-3'). 71.5 (C-4'). 76.0 (C-5'), 63.6 (C-6'), ,169.0 
(C=O), 114.9 (C-a), 147.1 (C-p), 127.1 (C-l"), 131.4 (C-2"), 116.9 (C-3"). 161.4 (c-4"). LiguJtmm O b t ~ r f o l i ~  
(Oleaceae) (93) 

166 IBOTALACTONE B 

COOH 
I 

C25H280,4 (pentacetate 400 MHz CDC1,) 5.28 (H-1, d,  6.3), 7.55 (H-3, d, 

2.10(H-9), 1.49(H-lO,d,6.4),4.91(H-l',d,8.3),5.~(H-2',dd,9.8,8.3),5.28(H-3',t,9.8),5.15(H-4',t, 

552.49 pentacerate mp 70-74" 
2.0), 3.06 (H-5, bdd, 13.2, 8.3), 3.00 (H-6p, dd, 16.6, 13.2), 2.36 ( H - ~ u ,  dd, 16.6, 8.3). 4.36 (H-8, m), 2.00- 

9.8), 3,83(H-S',m),4.37,4.35(H-6'), 6.40(H-a,d, 16.0), 7.64(H-p,d, 16.0), 7.53(H-2",d, 2.0),7.23(H-3", 
d,  8.3), 7.4 1 (H-6", dd, 8.3, 2.0), 2.06, 2.02, 2.01 (OAc), 2.32, 2.3 1 (ArOAc); (pentacetate CDc1,) 94.2 (C-l), 
153.5 (c-3), 109.0 (C-4), 40.6 (C-5). 33.3 (C-6). 72.4(C-8), 25.5 (C-9), 96.5 (c-1'). 70.6(C-2'), 7!.3 (c-3'). 68;4 
(C-4'), 72.5 (C-5'), 61.7 (C-6'), 118.1 (C-a), 143.8 (C-p), 132.9 (C-1"). 123.0 (C-2"), 144.1 (C-3 ), 142.5 (C-4 ), 
124.0(C-5"), 126.7(C-6"),20.7,20.6(2X),20.5(2X),20.4(C-10,O=CMe), 171.0, 170.2, 169.5, 169.4, 169.2, 
168.2, 168.1, 166.0 (C-7, C-11, C=O, O=CMe). LigustrumobtusiJolium (Oleaceae) 

167 6'-0-VANILLOYL-8-epi-KINGISIDE 

(93) 
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C,,H,,O,, (300 MHz CD3OD) 5.20 (H-1, d, 7), 7.53 (H-3, d, 1)s 
2.94 (H-5, dddd, 12, 7.4,  l), 2.7 1 (H-6, dd, 16.4). 2.04 (H-6, dd, 16, 2), 4.20 03-8, dq, 7, 6), 2.04 (H-9, t,  7), 
1.30(H-10,d,6),3.71(COOMe),4.71(H-l',d,7.5),3.21(H-2',dd,9,7.5),3.37-3.48(H-3',H~'),3.61(H-5', 
rn), 4.71 (H-6', dd, 12, 2.5), 4.53 (H-6', dd, 12, 5.5), 7.52 (H-2", d, 2). 6.82 (H-5". d, 8), 7.54(H-6", dd, 8, 3, 
3,9O(ArOMe); (CD30D)96.4(C-l), 154.4(C-3), 109.3 (C-4). 28.8(C-5), 34.8(C-6), 174.5 (C-7), 75.6(C-8), 41.9 

554.50 uv 292, 260, 235, 227 (MeOH) 

(C-9), 21.6(C-10), 168.2(C-11), 51.9(OMe), 100.8(C-1'), 74.7 (C-2'). 77.8(C-3'). 71.7(C-4'), 76.O(C-5'), 63.7 

(ArOMe). G m t i m u p y m i r u  (Gentianaceae) (94) 
(C-6'), 167.9 (C=O), 122.4 (C-1"). 116.0 (C-2"), 148.9 (C-3"). 153.1 (C-4'9, 113.8 (C-5"), 125.1 (C-6"), 56.5 

1@ 4'4sir-pCOUMAROYL-7a-MORRONISIDE (isolated as 7 d 7 p  and cidtrans mixture) 

wtO*.G 0 

cH3 Wwcikcournamyl 

C,,H,,O,, (400 MHz CD30D) 5.84 (H-1, d, 9), 7.52 (H-3, s), 2.93 (H-5, dt, 
13,4.5), 2.03(H-6,m), 1.18(H-6, td, 13, 10),4.86(H-7,rn), 3.96(H-8,m), 1.78(H-9,ddd,9,5,2), 1.41(H-10, 
d ,7 ) ,  3.70(COOMe),4.86(H-l',m),4.85(H-4',m),5.81(H-a,d, 13),6.91(H-p,d,  13),7.69(H-2",d,8.5), 

40.0(C-9), 19.8(C-10), 168.7 (C-ll), 51.7(OMe), 100.1 (C-1'). 75.2(C-2'). 75.7(C-3'), 72.4(C-4'), 76.7,;C-5'), 
62.5 (C-6'). 167.3 (C=O), 116.1 (C-a), 146.0 (C-p), 127.6 (C-I"), 133.8 (C-2"), 115.8 (C-3"), 160.4 (C-4 ). Gm- 
tianupyrenuiu (Gentianaceae) (95) 

552.53 uv 310, 230 (MeOH) 

6.75 (H-3". d, 8.5); (CD,OD) 97.1 (C-1). 154.4 (C-3). 110.0 (C-4), 32.0 (C-5), 37.2 (C-6), 96.1 (C-7), 74.1 (C-8), 

169 ~'-O-~~U~-~-COUMAROYL-~~-MORRONISIDE (isolated as 7 d 7 P  and cidtrans mixture) 

C26H32013 (400 MHz CD,OD) 5.84 (H-1, d, 9). 7.52 (H-3, s), 2.93 (H-5, dt, 
13,4.5), 2.03 (H-6, m), 1.18 (H-6, td, 13, IO), 4.86 (H-7, m), 3.96 (H-8, m), 1.78 (H-9, ddd, 9,5,2),  1.4 1 (H- 10, 
d, 7). 3.70(COOMe),4.86(H-l',rn),4.85(H-4', m), 6.37(H-a, d, 16), 7.67(H-p,d,  16), 7.48(H-2",d,8.5), 

40.0(C-9), 19.8(C-10), 168.7(C-11), 51.7 (OMe), 100.1 (C-1'), 75.2 (C-2'), 75.7(C-3'), 72.4(C-4'), 76.7(C-5'). 
62.5 (C-6'), 168.5 (C=O), 114.8 (C-a), 147.2 (C-p), 127.2 (C-l"), 131.2 (C-2'9, 116.9 (C-3"), 161.4 (C-4"). Gen- 
tiunupyrenaicu (Gentianaceae) (95) 

552.53 uv 310, 230 (MeOH) 

6.81 (H-3". d, 8.5); (CD3OD) 97.1 (C-I), 154.4 (C-3), 110.0 (C-4). 32.0 (C-5), 37.2 (C-6), 96.1 (C-7). 74.1 (C-S), 

170 ~'-O-~~J-~-COUMAROYL-~~-MORRONISIDE (isolated as 7 d 7 p  and cidrrans mixture) 

C,,H,,O,, 552.53 uv 310, 230 (MeOH) (400 MHz CD3OD) 5.89 (H-1, d ,  9), 7.5 1 (H-3, s), 3.14 04-5, dt, 
13.4.5). 1.90(H-6,dd, 13,4.5), 1.50(H-6,td, 13,3.5), 5.24(H-7,d9 3.5),4.56(H-&m), 1.83(H-9,m), 1.35 
(H-lO,d, 7), 3.69(COOMe),4.86(H-l',m),4.85(H-4',m), 5 . 8 1 ( H a , d ,  13),6.91(H-p,d,  13), 7.69(H-2",d, 
8.5), 6.75(H-3",d, 8.5);(CD30D)95.7(C-l), 154.4(C-3). 111.9(C-4), 27.4(C-5), 34.6(C-6), 92.4(C-7), 65.9(C- 
8). 40.6 (C-9), 19.8 (C-lo), 168.7 (C-11). 5 1.7 (OMe), 100.1 (C-l'), 75.2 (C-2'), 75.7 (c-3'), 72.4 (c-4'). 76.7 (c- 
5'), 62.5 (C-67, 167.3 (C=O), 116.1 (C-a), 146.0(C-p), 127.6(C-1"), 133.8 (C-2"), 115.8 (C-3"), 160.4 (C-4"). 
Gmtiunupyrenuicu (Gencianaceae) (95) 
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171 4‘-O-trans-p-COUMAROYL-7~-MORRONISIDE (isolated as 7 d 7 p  and cidtrans mixture) 

122 1 

C,,H,,OI3 552.53 uv 310, 230(MeOH) (400MHz CD,OD) 5.89(H-l, d, 9), 7.51 (H-3, I),  3.14(H-5, dt, 
13, 4.5). 1.90 (H-6, dd, 13, 4.5). 1.50 (H-6, td, 13, 3.5). 5.24 (H-7, d,  3.5), 4.56 (H-8, m), 1.83 (H-9, m), 1.35 
(H-lO,d, 7), 3.69(COOMe),4.86(H-I‘,m),4.85(H-4’,m), 6.37(H-a,d,  16),7.67(H-P,d, 16), 7.48(H-2”,d, 

8), 40.6(C-9), 19.8(C-10), 168.7(C-11), 51.7(OMe), 100.1(C-l’), 75.2(C-2‘), 75.7(C-3‘), 72.4K-4’). 76.7(C- 
5 ’ ) ,  62.5 (C-6‘), 168.5 (C=O), 114.8 (C-a), 147.2 (C-p), 127.2 (C-I”), 131.2 (C-2”), 116.9 (C-3”), 161.4 (C-4”). 
Gmtianapyrewira (Gentianaceae) (95) 

172 (7R jISOHAENKEANOSIDE 

8.5) .  6.81 (H-3”, d,  8.5); (CD30D)95.7 (C-I), 154.4 (C-3). 11 1.9(C-4), 27.4 (C-5), 34.6 (C-6), 92.4 (C-7), 65.9(C- 

C16~310,3 (pentaacetate 200 MHz CDCI,) 5.68 (H-1, d,  8.8), 7.45 03-3, s), 2.85 (H-5, dt, 12.6,4.6, 
4.6). 2.10(H-6, m,  4.6, 2.3), 1.35 (H-6, m, 12.6,9.8), 5.75 (H-7, dd, 9.8, 2.3), 3.95 (H-8, dq, 6.8, 2.5). 1.72(H- 
9 ,m,8 .8 ,4 .6 ,  2.5), 1.34(H-10,d,6.8), 3.72(COOMe), 5.98(H-a,d, 12.7),6.98(H-p,d, 12.7),7.67(H-2”,d, 
8 .5 ) ,  7.10(H-3”, d,  8.5);(pentaacetateCDCI,)94.7(C-l), 152.3(C-3), 110.2(c-4), 29.9(C-5), 32.9(C-6).93.7(c- 
7), 73.4(C-8), 38.8(C-9), 18.7(C-10), 166.3(C-ll), 51.3(OMe), 96.6(C-1’)- 70.9(C-2’), 71.8(C-3’), 68.5(c-4‘), 
72.5 (C-57, 61.9 C(-6’). 165.0 (C=O), 118.6(C-a), 143.7 (C-p), 132.0(C-l”), 131.1 (C-2”). 121.0(C-3”), 151.0 
(C-4“). Z J ~ U  h m k u n a  (Rubiaceae) (69) 

552.53 

173 (7R)-HAENKEANOSIDE 

0 

C26H32013 552.53 pentaacetate fa] -57”(CHCI,) uv 296.23 1 (MeOH) (pentaacetate 200 MHz CDCI,) 5.72 
(H-l,d,8.8),7.4S(H-3,s),2.85(H-5,dt,12.6,4.6,4.6),2.10(H-6,m,4.6,2.3),1.35(H-6,m,12.6,9.8),5.75 
(H-7,dd,9.8, 2.3), 3.95(H-S,dq,6.8, 2.5), 1.71(H-9, m,8.8,4.6,  2.51, 1.36(H-IO,d,6.8), 3.72(COOMe), 
6.41 (H-a, d,  16), 7.68 (H-p, d ,  16), 7.56 (H-2”, d,  8 .5 ) ,  7.13 (H-3”, d ,  8.5); (pentaacetate CDCI,) 94.7 (C-l), 
152.4(C-3), 110.2(C-4), 29.9(C-5), 32.9(C-6), 93.7(C-7), 73.4(C-8), 38.8(C-9), 18.7(C-10), 166.4(C-11), 51.3 
(OMe), 96.6 (C-1’), 70.9 (C-2’), 72.0 (C-3’), 68.5 (C-4’), 72.5 (C-5‘), 61.9 (C-6’), 166.1 (C=O), 117.3 (C-a), 
144.4 (C-p), 131.8 (C-I”), 129.2 (C-2”), 122.0 (C-3”), 157.1 (C-4“). Zwtia haenkuna (Rubiaceae) 

174 (7RtO-METHYLISOHAENKEANOSIDE 

(69) 

C27H340,3 (tetraacetate 200 MHz CDCI,) 5.59 (H-1, d,  8.5). 7.42 (H-3, s), 2.69 (H-5, dt, 12.5, 4.5, 
4.5), 2.05(H-6, m.4.5, 2.5), 1.35(H-6,m, 12.5, 10),4.40(H-7,dd, 10.2.5). 3.82(H-8,mX 1.70(H-9,m,8.5, 

566.56 
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4.5), 1.35 (H-10, d), 3.70 (COOMe), 3.49 (OMe), 5.92 ( H a ,  d, 12.6), 6.90W-B, d, 12.6). 7.56(H-2", d, 8.6), 
7.02 (H-3", d, 8.6); (tetraacetate CDCI,) 95.2 (C-l), 152.3 (C-3), 110.3 (C-4), 29.9 (C-5). 33.9 (C-6). 102.6 (C-7). 
72.5 (C-8), 38.7 (C-9). 19.1 (C-lo), 166.5 (C-ll), 51.2 (COOMe), 56.0 (OMe), 96.8(C-1'), 70.8 (C-z'), 72.1 (c- 
3'), 68.1 (C-4'). 72.2 (C-59, 61.6 (C-6'), 166.1 (C=O), 118.1 (C-a), 143.9 (C-p), 132.4 (C-1"). 130.8 (C-2"), 
121.9 (C-3"), 152.0 (C-4"). 1Jertiu hmktanu (Rubiaceae) (69) 

175 (7R)-O-METHYLHAENKEANOSIDE 

C27H34013 566.56 tetraacetate fa] -33" (CHCI,) uv 296, 231 (MeOH) (tetraamate 200 MHz CDCI3) 5.63 
(H-i,d,8.5).7.48(H-3,~),2.69(H-5,dt, 12.5,4.5,4.5),2.05(H-6,m,4.5,2.5), 1.35(H-6,rn9 12.5, 10),4.40 
(H-7, dd, 10, 2.5), 3.82 (H-8, rn), 1.70 (H-9, rn, 8.5,4.5), 1.34 (H-10, d), 3.70(COOMe), 3.47 (OMe), 6.35 (H-a, 
d, 16), 7.67 (H-B, d, 16), 7.55 (H-2". d, 8.6), 7.06 (H-3", d, 8.6); (tetraacetate CDCI,) 95.2 (C-l), 152.3 (C-3), 
110.4(c-4), 29.9(C-5), 33.9(c-6), 102.6(C-7), 72.5 (C-8), 39.1 (C-9), 18.7(C-10), 166.5 (C-11). 51.2KOOMeA 
56.0(OMe), 96.8(C-1'), 70.8(C-2'), 72.0(C-3'), 68.4(C-4'), 72.2(C-5'). 61.8(C-6'), 166.1 (C=O), 117.3(C-a), 
144.3 (C-p), 131.8 (C-1"), 129.1 (C-2"), 121.9 (C-3"), 152.0 (C-4"). lmtia haenktana (Rubiaceae) (69) 

176 (7S)-ISOHAENKEANOSIDE 

-3 
I 

o*o 

C26H32013 (pentacetate 200 MHz CDCI,) 5.67 (H-1, d, 8.8). 7.45 (H-3, s), 3.07 03-5, dt, 12.6,4.6, 
4.6), 2.00 (H-6, rn, 4.6), 1.55 (H-6, rn, 12.6, 3), 6.14 (H-7, d, 3). 4.25 04-8, dq, 7, 3), 1.79 (H9, rn, 8.8,4.6, 31, 
1.3 1 (H-10, d, 7), 3.72 (COOMe), 5.96 (H-a, d, 12.8). 6.98 (H-p, d, 12.8), 7.67 (H-2", d, 8.4). 7.10 (H-3", d, 
8.4);(pentaacetateCDC13)94.4(C-1), 152.5 (C-3). l l l . l (C-4) ,  25.8(C-5), 31.2(C-6),91.2(C-7), 67.2(C-8), 38.6 
(C-9), 19.0(C-10), 166.5 (C-ll), 51.4(OMe), 96.8(C-1'), 71.0(C-2'), 72.1(C-3'). 68.6(C-4'),72.6(C-5'), 61.8 
(C-6'), 166.1 (C=O), 118.7(C-a), 143.9(C-p), 132.O(C-l"), 130.8(C-2"), 121.2 (C-3"). 151.0(C-4"). Irertzuhm- 
keanu (Rubiaceae) (69) 

552.53 

177 (7'S)-HAENKEANOSIDE 

C,,H,,O,, 552.53 pentaacetateIa1 -58"(CHCI,) ~ ~ 2 9 6 , 2 3 1  (MeOH) (pentaacetate200MHzCDC13)5.70 
(H-l,d,8.8),7.44(H-3,~),3.07(H-5,dt, 12.6,4.6,4.6),2.00(H-6,rn,4.6), 1.55(H-6,rn, 12.6,3),6.14(H-7, 
d, 3). 4.25 (H-8, dq, 7, 3). 1.79 (H-9, rn, 8.8, 4.6, 3), 1.28 (H- 10, d, 7), 3.72 (COOMe), 6.40 (H-a, d, W ,  7.68 
(H-p, d, 16), 7.57 (H-2", d, 8.6), 7.14 (H-3". d, 8.6); (pentwetate CDCI,) 94.4 (C-l), 152.5 (C-3), 111.1 (C-4), 
25.8 (C-5), 3 1.2 (C-6), 9 1.2 (C-7), 67.2 (C-8), 39.1 (C-9). 18.8 (C- lo), 166.5 (C- 11). 5 1.4 (OMe), 96.8 (C- l'), 7 1.0 
(C-2'), 72.1 (C-3'), 68.6 (C-4'). 72.6 (C-5'), 61.8 (C-69, 166.1 (C=O), 117.3 (C-a), 144.6 (C-p), 131.3 (C-l"), 
129.4 (C-2"), 122.1 (C-3"). 152.1 (C-4"). Zrertia huenkuna (Rubiaceae) (69) 
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178 (7S)-O-METHYLISOHAENKANOSIDE 

CZ7H340,3 dt, 12.5, 4.5, 
4.5), 1.92(H-6, rn,4.5), 1.42(H-6,rn, 12.5, 3),4.68(H-7,d,3),4.20(H-8,dq.7,3), 1.69(H-9,rn,8.7,4.5,3), 
1.31(H-I0,d,7), 3.70(COOMe), 3.31(OMe), 5.95(Ha,d, 12.7), 6.96(H-p,d, 12.7),7.56(H-2",d,8.6),7.09 
(H-3", d, 8.6);(terraacerateCDCI,)94.5(C-l), 152.1(C-3), 111.3(C-I), 25.8(C-5), 32.2(C-6),97.5(C-7), 63.9(C- 
8), 38.7 (C-9), 18.9(C-10), 166.4(C-11), 51.O(COOMe), 54.3 (OMe), 96.6(C-l'), 70.8(C-2'). 71.7(C-3'), 68.1 
(C-4'), 72.4 (C-5'), 61.8 (C-6'). 165.9 (C=O), 118.7 (C-IX), 143.9 (C-p), 132.2 (C-1"). 130.8(C-2"), 121.2 (C-3"), 
152.1 (C-4"). I m t L a  h m k e m a  (Rubiaceae) 

566.56 (tetraacerate 200 MHz CDCI,) 5.67 (H- 1, d, 8.7), 7.42 (H-3, s), 3.05 (I 

(69) 

179 (7S)-O-METHYLHAENKEANOSIDE 

c,,H,,O,, 566.56 terraacetate [a] -59" (CHCI,) uv 296, 231 (MeOH) (ret=cetate 200 MHz cDCl3) 5.70 
(H-I,d,8.7),7.42(H-3,~),3.05(H-S,dt, 12.5,4.5,4.5), 1.92(H-6,m,4.5), 1.42(H-6,rn, 12.5,3),4.68(H-7, 
d,3),4.20(H-8,dq,7,3), 1.69(H-9,rn,8.7,4.5,3),1.30(H-10,d,7),3.70(COOMe),3.31(OMe),6.38~H-a,d, 
16). 7.67 (H-B, d, 16), 7.55 (H-2". d, 8.6), 7.12 (H-3", d, 8.6); (tetraacetate CDCI,) 94.5 (GI), 152.1 (C-3). 11 1.3 
(c-4), 25.8 (C-5). 32.2 (C-6), 97.5 (C-7), 63.9 (C-8), 39.0 (C-9), 18.6 (C-IO), 166.4 (C-ll), 51.0 (COOMe), 54.3 
(OMe) 96.6 (C-l'), 70.8 (C-2'), 71.8 (C-3'), 68.4 (C-4'), 72.4 (C-5'). 61.8 (C-6'), 165.9 (C=O), 117.2 (C-IX), 
144.2 ;C-p), 131.7 (C-l"), 129.1 (C-2'7, 121.9 (C-3"). 152.1 (C-I"). Iwttabamkum(Rubiaceae) (69) 

180 6'-O-~(2R)-METHYL-3-VERATRO~OXYPROPANO~l-7a-MORRONISIDE 
(isolated as 7d7P mixture) 

C30H40016 656.64 uv 290, 255, 240, 225 (MeOH) (400 MHz CD,OD) 5.77 (H-I, d, 9), 7.48 (H-3, s), 2.79 
(H-5, dt, 13,4.5), 1.99 (H-6, ddd, 13, 4.5, 2.5). 1.17 (H-6, td, 13, 10). 4.78 (H-7, dd, 10, 2.5), 3.94 (H-8, m), 
1.74(H-g,ddd,9,4.5,2.5), 1.36(H-I0,d, 7). 3.71(COOMe),4.79(H-I',d,8),4.57(H-6',dd, 12, 2).4.24(H- 
6'. dd, 12, 4.5), 3.03 (H-2". rn), 4.50 (H-3". dd, 11, 7), 4.42 (H-3". dd, 11, 5 . 5 ) .  1.3 1 (H-4". d, 7). 7.52 (H-2'". d, 
2). 7.03(H-5", d, 8.5), 7.65 (H-6"', dd, 8.5,2), 3.92, 3.88(ArOMe);(CD30D)96.4(C-1), 154.4(C-3). 111.3(C- 
4), 31.8(C-5), 37.1(C-6), 96.9(C-7), 73.9(C-8),40.1(C-9), 19.8(C-10), 168.6(C-11), 51.7(COOMe), 100.3(C- 
I'), 74.8 (C-2'), 77.8(C-3'), 71.7 (C-4'). 75.6(C-5'), 64.8(C-6'), 175.2(C-1"), 40.7 (C-2"). 67.0(C-3"), 14.1 (C- 
Y), 167.5 (C=O), 123.4 (C-l"), 113.4 (C-2"), 150.2 (C-3"), 155.0 (C-4"'). 112.0 (C-5"), 124.9 (C-6"'). 56.5 
(ArOMe). G m t ~ n u ~ I r u  (Gentianaceae) (95) 
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181 6'-0-~~2RtMETHn-3-VERATROnOXYPROPANOn]-7~-MORRONISIDE 
(isolated as 7d7$ mixture) 

C3&IH,,Ol6 (400 MHz CD30D) 5.78 (H-I, d, 9), 7.47 (H-3, s), 3.10 

m), 1.27(H-l0,d, 7). 3.70(COOMe), 4.76(H-l',d, 8), 4.60(H-6', dd, 12, 2),4.26(H-6', dd, 12,4.5), 3.03(H- 
2", m), 4.50(H-3", dd, 11, 7), 4.42(H-3", dd, 11, 5 . 5 ) ,  1.31 (H-4", d, 7)- 7.52(H-2", d, 2), 7.03 (H-5'", d, 8.5), 
7.65 (H-6"', dd, 8.5,2), 3.92, 3.88(ArOMe);(CD30D)96. l(C-l), 154.4(C-3), 111.3(C-4), 27.2(C-5), 34.4(C-6), 
92.1 (C-7). 65.6 (C-8). 40.7 (C-9), 19.8 (C-lo), 168.6 (C-ll), 51.7 (COOMe), 100.3 (C-I'), 74.8 (C-2'). 77.8 (C- 
3'). 71.8 (C-4'). 75.6 (C-5'), 64.8 (C-6'), 175.2 (C-l"), 40.7 (C-2"). 67.0 (C-3"), 14.1 (C-4"). 167.5 (C=O), 123.4 

656.64 uv 290, 255, 240, 225 (MeOH) 
(H-5,dt, 13,4.5), 1.83(H-6,dd, 13,4.5), 1.43(H-6,rd, 13, 3.5), 5.21(H-7.d, 3.5),4.50(H-8, m), 1.77W-9, 

(C-l'"), 113.4 (C-2"'). 150.2 (C-3'"). 155.0 (C-4"'). 112.0 (C-5"'). 124.9 (C-6"'), 56.5 (ArOMe). Gentianapyrwira 
(Gentianaceae) (95) 

182 SYRINGALACTONE A (Fliederoside) 

C24H3001Z 510.49 pentaacetate mp 64-66" [a] -38.2' (CHCI,) uv 272, 231 (MeOH) (pentaacetate, ? 

d,6.3),4.35(H-a,t,6.4),2.96(H-p,t,6.4),7.22(H-2",d,8.3),7.~(H-3",d,8.3),2.29,2.09,2.03,2.01,1.94 
MHzCDCI3)5.24(H-I,d, 5.9),7.37(H-3,d, 1.0),4.36(H-8,dq, 7.3,6.3), 2.06(H-9,dd, 7.3, 5.9), 1.48W-10, 

(OAc); (pentaacetate CDC13)93.9 (C-l), 151.5 (C-3), 110.1 (C4), 40.7 (C-5), 33.3 (C-6), 170.6 (C-7)', 72.3 (C-8). 
25.3 (~-9), 21.1(C-IO)b, 165.6(C-ll), 96.5 (C-I'), 70.5(C-2'), 73.2(C-3'), 68.1 (C-4'). 72.3(C-5'), 61.5(C-6'), 
64.9 (C-a), 34.5 (C-p), 135.2 (C-1"), 129.8 (C-2"), 121.8 (C-3"), 149.5 (C-4"). 21.1, 20.7, 20.6, 20.5, 20.4 
(O=CMe)b, 170.6, 170.1, 169.6, 169.3, 169.1 (O=CMe)'. Syringa vulgaris (Oleaceae) (96) 

183 SYRINGALACTONE B (Lilacoside) 

C24H30013 526.49 hexaacetate mp 58" lal-35.6° (CHCI,) uv 272, 231 (MeOH) (hemetate, ? MHz 
CDC13)5.24(H-l,d,5.9),7.37(H-3,d, 1.0),4.36(H-8,dq,7.3,6.3),2.06(H-9,dd,7.3,5.9), 1.48(H-l0,d, 
6.3), 4.35 (H-a, t, 6.4). 2.96 (H-8, t, 6.4). 7.05-7.14 (H-2", H-5", H-6". m), 2.29, 2.28, 2.09, 2.03, 2.0 1, 1.94 
(OAc); (hemetate CDCI,) 94.0 (C-l), 151.7 (C-3), 109.9 (C-4), 40.7 (C-5), 33.4 (C-6). 170.7 (C-7)'. 72.3 (C-8), 

64.5 (C-a), 34.4 (C-B), 136.5 (C-1"). 123.5 (C-2"), 142.1 (C-3"). 140.8 (C-4"). 123.9 (C-5"), 126.8 (C-6"), 20.8, 
20.7, 20.6 (2X), 20.5, 20.4 (OZCM~)~, 170.6, 170.1, 169.3, 169.1, 168.4, 168.3 (O=CMe)'. Syringa vulgaris 
(Oleaceae) (96) 

25.4(c-9), 20.9(C-10)~, 165.6(C-11), 96.5 (C-1'). 70.5 (C-2'), 73.3 (C-3'). 68.1 (C-4'), 72.3(C-5'), 61.5 (C-6'). 
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184 7-0-GENTISOYLSECOLOGAOL 

1225 

C,4H300,, 526.49 uv 335, 235 (MeOH) (300 MHz CD3OD) 5.59 (H-1, d, 6.5), 7.51 (H-3, S), 2.97 (H-5, 

~d,13,6),2.11(H-6,dt,15,6),1.~(H-6,ddd,15,1~,6),4.35(H-7,t,6),5.82(H-8,ddd,17,10.5,8.5~,2.69 
(H-9,ddd, 8 . 5 ,  6.5, 6), 5.33(H-lO,dd, 17, 1.5), 5.25(H-10, dd, 10.5, 1.5), 3.68(COOMe),4.71(H-lf,d, 8). 
3.20-3.90 (H-2'-H-6'), 6.78 (H-3", d, 9). 6.97 (H-4". dd, 9, 3), 7.23 (H-6". d, 3); (CD30D)97.8(C-1X 153.8 (C- 
3), 111.5 (C-4). 30.2 (C-5), 31.7 (C-6), 65.0 (C-7), 135.7 (C-8), 45.4 (C-9), 119.6 (C-lo), 169.2 (C-ll), 51,;7 
(OMe), 100.3 (C-1'), 74.7 (C-2'). 78.1 (C-3'), 71.6 (C-4'), 78.4 (C-5'), 62.9 (C-6'), 171.8 (C=O), 113.5 (C-1 ), 
156.1 (C-2"). 115.6 (C-3"), 118.9 (C-4"). 150.7 (C-5"), 125.0 (C-6"). Genriam - (Gentianace) (61) 

185 DEMETHYLOLEUROPEIN 

Ho 
I 

c ~ ~ H ~ ~ ~ , ~  526.49 mp 147-149" [a] -123.5'(EtOH) uv282.8,230.8(EtOH) (?MHzCD30D)5.87(H- 
1, s), 7.57 (H-3, s), 6.03 (H-8, q, 7), 1.66 (H-10, d, 7), 4.14 (H-a, t, 7), 2.73 (H-B, f, 7), 6.41-6.77 (H-2", H-5"7 
H-6"); (CD30D)95.0(C-1). 155.0(C-3), 109.3 (C-4), 31.6(C-5), 41.0(C-6), 173.2(C-7), 124.6(C-8), 130.4(C-9), 
13.3 (C-lo), 169.8(C-11), 100.7 (C-l'), 74.5 (C-2'). 78.0(C-3'), 71.2(C-4'), 77.6(C-5'), 62.4(C-6'), 66.7(C-a), 
35.1 (C-p), 130.6 (C-l"), 116.3 (C-2'7, 145.9 (C-3"), 144.6 (C-4"), 116.9 (C-5"). 121.2 (C-6"). CXea e u m p a  
(Oleaceae) (66) 

186 10-HYDROXYOLEUROPEIN 

OH 

o g l u  

C,,H,,O,, 556.52 [a] -153,7"(MeOH) uv282, 231 (EtOH) (60MHzCD30D)5.78(H-1, bs), 7.49(H-3, 
s), 6.08 (H-8, bt, 6.0). 3.70 (COOMe), 4.20 (H-a, t,  7.0). 2.78 (H-p. t,  7.0), 6.50-6.95 (H-2". H-5", H-6"); 
(CD,OD) 94.9 (C-l), 155.1 (C-3), 109.4 (C-4), 32.4 (C-5), 41. 4(C-6), 173.1 (C-7), 129.5 (C-8), 131.2 (C-9), 59.3 
(C-IO), 1@.5(C-11), 52.O(OMe), 100.1 (C-1'). 74.8(C-2'), 78.5(C-3'), 71.6(C-4'), 78.0(C-5'), 62.9(C-6'), 66.9 
(C-a), 35.4 (C-p), 130.8 (C-I"), 116.6 (C-2"), 146.3 (C-3"), 145.0 (C-4'7, 117.2 (C-5"), 121.4 (C-6"). Ligustrum 
japnicum (Oleaceae) (97) 
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187 10-ACETOXYOLEUROPEIN 

OH 

C2,H,40,, (100 MHz DMSO-& 6.00 (H-8, bt, 7), 4.67 (H-10, dd, 7, 3); 
(CD30D)94.3(C-l), 154.9(C-3), 109.1 (C-4), 32.4(C-5), 41.1 (C-6), 172.8(C-7)*, 124.4(C-8), 133.9(C-9), 61.8 

(Ca), 35.4 (C-p), 130.7 (C-1"). 116.4 (C-29, 146.2 (C-3"). 144.9 (C-4"). 117.1 (C-5"), 121.3 (C-6"). 20.8 

598.56 [a)-191.1" (MeOH) 

(C-lo), 168.3 (C-11). 52.0(OMe), 100.9(C-1'), 74.7 (C-2'), 78.4(C-3'), 71.4(C-4'), 77.9(C-5'), 62.7 (C-6'), 66.9 

(O=CMe), 172.6 (O=CMe)'. Osmanthurfiag~a~~ (Olea~eae) (68.88) 

188 OLEUROSIDE 

OH 
I 

C2SH320,3 540.52 [a] -83.7" (MeOH) uv 290, 283, 230 (MeOH) (200 MHz CD30D) 5.45 (H-1, d, 4.2). 
7.46(H-3, d, 1.7). 3.22(H-5, rn), 2.87(H-6, dd, 16.1, 5.4). 2.30(H-6, dd, 16.1,8.8), 5.57W-8, bdt, 18.2.9.3). 
2.70(H-9,ddd,9.3,4.4,4.2),5.15(H-lO,dd,9.3, 1.5),5.14(H-lO,dd, 18.2, 1.5),3.65(COOMe),4.66(H-lf, 
d, 7.6), 3.W(H-6', bd, 11.3), 4.18(Ha,t, 6.8), 2.76(H-P, t,6.8), 6.67(H-2",d, 2.0),6.70(H-5",d, 7.8). 6.55 

8) 45.3(C-9), 120.6(C-10), 168.8(C-11), 51.7(OMe), 100.O(C-1'), 74.6(C-2'). 78.3(C-3'), 71.5(C-4'), 78.0(C- 
5';, 62.7(C-6'), 66.7(C-a), 35.4(C-p)', 130.9(C-l"), 117.1(C-2"), 146.2(C-3"). 144.9(C-4"), 116.5 (C-5"), 121.3 
(C-6"). Oka mropaca (Oleaceae) (98) 

(H-6",dd,7.8, 2.0);(CD30D)97.5(C-l), 153.7(C-3). 11O.O(C-4), 29.0(C-5). 35.5(C-6)', 174.3(C-7), 134.4(C- 

189 METHYLGRANDIFLOROSIDE 

c ~ ~ H ~ ~ ~ , ~  566.56 (pentaacetate270MHzCDC1,)5.3(H-l), 7.38W-3, bs), 2.87 04-5, dddd. 5, 2.28W-6, 
m), 1.73 (H-6, m), 4.27,4.15 (H-7), 5.63 (H-8. ddd, 17.5,9,9), 2.70 (H-9, ddq, 9,5, 1.5), 5.3.5.2 (H-lo), 3.70 
(C-Me), 4.89 (H-l', d, 8), 5.02 (H-2', dd, 9, 8) ,  5.23 (H-3', t, 9), 5.11 (H-4', t ,  9). 3.70 (H-S'), 4.30 (H-6'. dd, 

8.5), 7.40 (H-6", dd, 8.5, 1.5), 3.87 (ArOMe), 2.09, 2.03, 2.0 1, 1.94 (OAc), 2.33 (ArOAc); (penraacetate CDCI,) 

167.0 (C-11)'. 51.3 (OMe), 96.0 (C-1')'. 70.6 (C-2'). 72.6 (C-3'), 68.3 (C-4'), 72.3 (C-5'). 61.8 (C-6')h, 166.9 
(C=O)', 116.8 (C-a), 143.5 (C-p). 127.7 (C-I"). 112.4 (C-2"). 152.8 (C-3"), 140.1 (C-4"), 127.6(C-5"), 122.1 (C- 
6''). 56.0(ArOMe), 20.7, 20.6(3X), 20.2(O=CMr), 170.6, 170.1, 169.3(2X), 168.9. 168,7(O=CMe).Exa[.~.wll! 
trtragonum (Genrianaceae) (99) 

12.5,4.5),4.15(H-6',dd, 12.5, 2.5),6.30(H-a.d, 16),7.61(H-P,d, 16). 7.26(H-2",d, l.5), 6.98(H-5",d, 

96.3 (~-1)~. 150.7 (c-3), 110.1 (C-4). 28.1 (C-5), 27.8 (C-G), 62.4 (C-7)h, 132.8 (C-8), 43.1 (C-9). 120.3 (C-IO). 



Sep-Oct 19911 Boros and Stermitz: Iridoid Review 

190 LIGUSTALOSIDE B (contaminated by acetal, herni-acetal, and hydrate forms) 

1227 

6glu 

C,,H3,0,3 540.52 [a] - 120.0° (MeOH) uv 284, 277, 240, 226 (?) (60 MHz CD30D) 7.45 (H-3, bs), 9.58 
(H-IO,bs), 3.65(COOMe),4.20(H-a, t, 7.0), 2.83(H-P, t,  7.0), 6.88(H-2",H-3");(CD30D)97.8(C-l), 154.1 

(OMe), 100.8 (C-l'), 74.8 (C-27, 78.4 (C-3'). 71.6 (C-4'), 78.0 (C-5'), 62.8 (C-6'), 66.9 (C-a), 35.2 (C-p), 130.1 
(C-I"), 130.9 (C-2"). 116.4 (C-3"), 157.0 (C-4"). L i g n m m j a p n i r n m  (Oleaceae) (97) 

(C-3), 110.6 (C-4). 30.8 (C-5), 36.5 (C-6). 174.3 (C-7). 42.0 (C-8), 37.4 (C-9). 202.7 (C-IO), 168.9 (C-11). 51.8 

191 LIGUSTALOSIDE B DIMETHYL ACETAL 

C27H380,4 586.59 [a] -125,5"(MeOH) (60MHzCD30D)5.42(H-1,d, 7.3). 7.48(H-3,s), 3.64(COOMe), 
3.35 (OMe, 6H), 4.19 ( H a ,  t ,  7.0). 2.82 (H-p, t ,  7 .O), 6.89 (H-2", H-3", q, 8.6); (CD,OD) 98.2 (C-l), 154.4 (C- 
3), 110.6(C-4), 30.7 (C-5), 36.5(C-6), 174.7(C-7), 35.0(C-8), 37.2(C-9), 98.6(C-10), 169.1(C-11), 52.0(OMf), 
100.8 (C-1'). 74.7 (C-2'). 78.2 (C-3'). 71.5 (C-4'), 77.9 (C-5'), 62.8 ('2-6'). 66.9 ( C a ) ,  35.0 (C-P), 130.2 (C-1 ), 
131.1 (C-2"), 116.5 (C-3"). 157.0 (C-4"). Ligustnrrn oualifolinm (Oleaceae) (97) 

192 LIGUSTALOSIDE A (contaminated by acetal. hemi-acetal, and hydrate forms) 

c ~ ~ H ~ ~ o , ~  556.52 [a] - 120.1"(MeOH) uv 282,231 (?) (60MHzCD30D)7.48(H-3, bs), 9.63 (H-10, bs), 
3.65 (COOMe), 4.2 I (H-a, t ,  7.0), 2.78 (H-f3, t, 7.0). 6.42-6.85 (H-2". H-5". H-6"); (CD,OD) 97.9 (C-I), 154.1 
&3), 110.6(c-4), 30.8(c-5), 36.6(C-6), 174.3(C-7), 42.O(C-8). 37.3(C-9), 202.8(C-10), 168.9(C-11), 51.8 

(C-I"), 116.5 (C-2')', 146.2 (C-3"), 144.9 (C-4"), 117.1 (C-5")'. 121.3 (C-6"). Ligusmm jnponirnm (Oleaceae) (97) 
(OMe), 100.8 (C-1'). 74.8 (C-2'). 78.4 (C-3'), 71.7 (C-4'). 78.0 (C-5'),  62.8 (C-6'), 66.9(CU), 35.4 (C-P), 130.9 
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193 LIGUSTROSIDIC ACID 

CZ,H3,,OI4 554.50 pentaacetate [a) -130.2" (CHCI,) uv 271, 233 (MeOH) (pentaacetate 60 MHz CDCI,) 
5.92 (H-1, bd, 1.5), 7.49(H-3, s), 6.27 (H-8, bs), 3.73 (COOMe), 6.58KOOH. bs), 7.12 (H-2", H-3*, q, 8.9), 
2.04 (OAc, 12H), 2.29(Ar0Ac);(pentaacetateCDCl3)93.2 G I ) ,  152.8(C-3), 108.2 (C-4), 31.3 (C-5), 39.4 (C-6), 
-(C-7), 118.9(C-8), 147.9(C-9), -(C-lo), 166.6(C-11), 5 1.7 (OMe), 97.4 (C-l'), 71.0 (C-2'), 72.7 (C-3'), 68.4 
(C-4'), 72.5 (C-5'), 61.9 (C-6'),65.2 (C-a), 34.4(C-P), 135.7 (C-1"). 130.1 (C-2"), 121.9 (C-3"). 149.8 (CA"), 20.6 
(O=CMe), 171.7, 171.0, 170.6, 169.7, 168.8(O=CMe). Ligrrrtrrrmjupnicum(0leaceae) (92) 

1% OLEUROPEINIC ACID 

A 
Oglu 

Cz,H,oO,, 570.50 h-etate[a} - 120.3"(CHC13) ~ 2 7 1 , 2 3 5  (CHCI,) (hexaacetate60MHzCDCI3)5.91 
(H-1, bd, 1.5), 7.49 (H-3, s), 6.28 (H-8, bs), 3.72 (COOMe), 6.58 (COOH, bs), 6.83-7.15 (H-2", H-5". H-6"), 
2.08,2.04,2.03 (OAc, 12H), 2.28(ArOAc, 6H);(h-etateCDCI5)93.2(C-l), 152.8(C-3). 108.2(C-4), 31.2(C- 
5), 39.4 (C-6). -(C-7), 118.9(C-8), 147.7 (C-9), -(C-10). 166.6(C-11), 51.7 (OMe), 97.5 (C-1% 71.0 (C-2) 
72 7 (c-3)', &3.4(C-4'), 72.5 (C-5'). 61.9(C-6'), 64.7 ( C a ) ,  34.3 (C-P), 137.O(C-l"), 123.6(C-2"), 142.3 (C-3 ), 
14i.1 (C-4"), 124.0 (C-57, 127.2 (C-69, 20.6 (O=CMc), 171.6, 171.0, 170.5, 169.7, 168.7, 168.0 (O=CMe). 
figt,Jtrrrmjapnirum (Oleacme) (92) 

195 LIGUSTROSIDIC ACID METHYL ESTER 

C,,H,,O,, 568.53 pentaacetate uv 271, 233 (MeOH) (pentaacetate 60MHz CDCl,) 5.92 (H-1, bd, 1.5), 7.49 
(H-3, s), 6.27 (H-8, dd, 1.5,0.7), 3.74, 3.73 (COOMe), 7.12 (H-2", H-3", q, 8.9),2.04 (OAc, 12H). 2.29 (ArOAc); 
(pentaacetateCDC13)93.3 (C-1). 152.8 (C-3), 108.2 (C-4). 31.3 (C-5). 39.4 (C-6). -(C-7), 119.0 (C-8), 147.1 (C- 
9). 166.3(C-10), 166.6(C-11), 51.7(OMe), 97.4(C-1'). 71.0(C-2'), 72.7(C-3'), 68.4(c-4'), 72.4(C-5'), 61.9K- 
6'). 65 .1(Ca) ,  34.4(C-B), 135.7(C-l"), 130.1(C-2"), 121.9(C-3"), 149.8(C-4"), 20.6(0=CMc), 171.7, 170.6, 
169.7 (O=CMe). CH,N, methylation of ligustrosidic acid (92) 
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1% OLEUROPEINIC ACID METHYL ESTER 

C26H,20,, (hexaacetate 60 MHz CDCI,) 5.91 (H-1, M, 1.5), 7.50 
(H-3, s), 6.28 (H-8, dd, 1.5, 0.7), 3.74, 3.73 (COOMe), 6.83-7.15 (H-2”, H-5”. H-6”), 2.05, 2.04, 2.03 (OAc, 
12H), 2.29, 2,28(ArOAc, 6H); (hexaacetateCDCI,)93.3 (C-l), 152.8(C-3), 108.2 (c-4), 31.2 (c-5), 39.4(C-6), - 
(c-7), 119.o(C-8), 146.9 (C-9). 166.3 (C-IO), 166.6(C-1 I), 51.7 (OMe), 97.5 (C-l’), 71.O(C-2’), 72.7 (c-3’), 68.4 
(C-4’). 72.5 (C-5’). 61.9 (C-6’), 64.7 (C-a), 34.3 (C-p), 136.9 (C-l”), 123.6 (C-2”), 142.4 (C-3”), 141.1 (C-4“), 
124.0 (C-5’7, 127.2 (C-6’9, 20.6 (O=CMe), 171.5, 170.5, 169.7 (O=CMe). CHzN2 methylation of oleuropeinic 
acid (92) 

584.53 hexaacetate uv 271, 235 (MeOH) 

197 compound not named 

C,9H,20, 378.38 [a] +35.7”(CHC13) uv280,230(MeOH) (200MHzCDCI3)9.50(H-l,d, 1.8L 7.57W- 

6.6,5.5, 1.1),2.57(H-9,dt,5.5, 1.8). 1.38(H-lO,d,6.6).3.72(COOMe),4.28(H-a,dt, 11.0,6.6),4.26(H-a, 
3,d, 1.4),3.38(H-5,m,8.6,5.5,3.5,1.1),2.88(H-6,dd,16.2,8.6),2.53(H-6,dd,16.2,3.5),4.46(H-8,ddq, 

dt, 11.0, 6.6). 2.80 (H-p, bt, 6.6), 6.78 (H-2’, d, 2.0), 6.74 (H-5’. d, 8.0), 6.60 (H-6’, dd, 8.0, 2.0); (CDCI,) 

167.1(C-11), 51.3 (OMe), 65.O(C-a), 34.0(C-B), 106.1(C-l’), 115.0(C-2‘), 143.2(C-3’), 142.5(C-4’), 115.8(C- 
5 ’ ) ,  120.8 (C-6’). Oleu e w o p u u  (Oleaceae) 

199.6 (C-I), 153.4 (C-3). 129.9 (C-4). 26.8 (C-5), 36.9 (C-6), 171.5 (C-7), 70.5 (C-8). 54.1 (C-9), 19.1 (C-lo), 

(65) 

198 compound not named 

CI9HZZO8 378.38 [a] -44.0” (CHCI,) uv 280, 230 (MeOH) (200 MHz CDCI,) 9.61 (H-1, dd, 2.1, l.O), 
7.66(H-3,bs,0.9,0.5),3.37(H-S,m, 11.2.2.6, 1.3),2.86(H-6,dd, 16.0, 11.2),2.22(H-6,dd, 16.0,2.6),4.18 
(H-8,m,6.7,2.5, 1 .0 ) ,2 .62 (H-9 ,m,2 .5 ,2 .1 ,  1.3,0.5), 1.56(H-lO,d,6.7),3.74(COOMe),4.37.4.20(H-a, 
m), 2.82 (H-8, m), 6.85 (H-2’, d, 2.0), 6.8 1 (H-5’, d, 8.0), 6.63 (H-6’, dd, 8.0, 2.0); (CDCI,) 200.0 (C- 1). 156.9 

(OMe), 65.4 (C-a), 34.2 (C-B), 106.3 (C-l’), 115.1(C-2’), 143.3 (C-3’), 142.9(C-4‘), 116.2(C-5’), 121.0(C-6’). 
O h  eumpuu (Oleaceae) (65) 

(C-3), 130.1 (C-4). 28.1 (C-5), 38.9 (C-6). 170.9 (C-7), 69.6 (C-8), 50.9 (C-9), 17.8 (C-lo), 167.1 (C-ll), 51.6 
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199 HYDRANGENOSIDE A 

" Y  

C3,H4,,013 620.65 [a) -85,2"(MeOH) uv 276, 238, 226 (MeOH) (100 MHz CD30D) 7.47 (H-3, s), 3.68 
(COOMe), 2.10-3.00(H-12, H-14, H-16), 2.80(H-18, H-19, bs), 6.62-7.10(H-21, H-22);(CD30D)97.5 (C-l), 
153.6(C-3), 111.7 (C-4), 29.6 (C-5), 35.9(C-6), 69.5 (C-7)', 135.4 (C-8). 45.2 (C-9), 119.9(C-lO), 168.9(C-11), 
51.8 (OMe), 46.1 (C-12)b, 209.5 (C-13)', 46.9 (C-14)b, 72.2 (C-15)', 47.1 (C-16)b, 210.0 (C-17)', 48.0 (C-18)b, 
29.6 (C-19). 133.0 (C-20), 130.2 (C-21), 116.1 (C-22), 156.2 (C-23), 99.8 (C-1'). Hydrangea m p b y l l a  var. mar- 
mphylla (Saxifragaceae) (100) 

200 HYDRANGENOSIDE B (7-epi-Hydrangenoside A) 

C3,HM0,, 620.65 [u ) -~O.O~(M~OH)  uv279,227,5(MeOH) ( ~ ~ ~ M H z C D ~ O D ) ~ . ~ ( H - ~ ,  s), 1.72(H- 
6, m), 3.67(COOMe), 2.78(H-18, H-19, bs), 6.68-7.01 (H-21, H-22);(pentaacetateCDC13)95.3(C-l)', 150.1(C- 
3), 111.0 (C-4), 26.1 (C-5). 34.3 (C-6). 72.8 (C-7)b, 132.9 (C-8), 42.5 (C-9). 120.1 (C-lo), 166.5 (C-11). 51.0 
(OMe), 45.0(C-12)', 205.7 (C-13)d, 46.8(C-14)', 73.7 (C-15)b, 47.8(C-16)', 206.3 48.4(C-18)', 28.8(c- 
19), 138.3 (C-ZO), 129.1 (C-21). 121.2 (C-22), 148.7 (C-23), 95.8 (C-l')a. Hydrangu mMopbyila var. m o p b y l l a  
(Saxifragaceae) (100) 

201 HYDRANGENOSIDE C 

CBH3,0,, 578.61 [a) -94.7" (MeOH) uv 280, 227 (MeOH) (100 MHz CD30D) 7.47 (H-3, s), 1.78 (HA, 
m), 3.68 (COOMe), 6.73-7.07 (H-19, H-20); (pentaacetateCDC13)96.0 (C-l)*, 150.8 (C-3), 111.6 (C-4), 27.5 (C- 
5), 34.4(C-6)b, 70.2(C-7)', 133.2(C-8),44.1 (C-9). 120.5(C-10), 167.0(C-ll), 51.2(OMe), 46.7(C-12)d, 207.1 
(c-13), 47.0 (C-14)d, 71.6 (C-15)'. 35.1 (C-16)b, 30.8 (C-17), 138.9(C-18), 129.5 (C-lg), 121.5 (C-20), 149.0(C- 
21), 96.3 (C-1')'. Hydrangea m p h y l l a  vu.  mar7uPhyh (saxifragaceae) (100) 
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202 HYDRANGENOSIDE D (7-epi-Hydrangenoside C) 

C,9H3,0,, 578.61 mp 186-187" [a) -126,3"(MeOH) uv278,227(MeOH) (100MHzCD30D)5.33(H- 
1, d,  1.5), 7.47 (H-3, s), 3.68 (COOMe), 2.70 (H-12, H-14), 6.75-7.08 (H-19, H-20); (pentaacetate CDCl,) 95.6 
(C-l)', 150.5 (C-3), 111.2 (C-4). 25.5 (C-5), 34.0(C-6)b, 75.2(C-7)', 133.0(C-8), 42.3(C-9). 120.6(C-10), 166.7 
(C-11), 51.1 (OMe), 48.2 (C-12)d, 206.7 (C-13). 51.1 (C-14)d, 77.7 (C-15)'. 37.1 (C-16)b, 30.4(C-17), 138.9(C- 
18), 129.6(C-19), 121.5 (C-20). 149.0(C-21), 96.2(C-l')', HydrungumMaphYlhw. mrurqbhylh(saufngac@ (100) 

203 HYDRANGENOSIDE E 

CmH400,Z 580.63 [u)-108.7° (MeOH) uv 285, 277.5, 225 (MeOH) (100 MHz CD,OD) 7.38 (H-3, s), 
1.48(H-6.m), 3.64(COOMe), 1.48(H-12,H-14, H-16),4.06(H-l3,m), 2.62(H-17, t,7),6.70-7.03(H-I9,H- 

8), 44.7(C-9), 120.0(C-l0), 169.4(C-11), 51.7(OMe), 39.2(C-12)b, 65.4(C-13),40.9(C-14)b, 71.6(C-15)', 39.7 
(C-16)', 31.7 (C-17), 134.5 (C-18), 130.7 (C-19), 116.3 (C-20), 156.3 (C-21). Hydrungu scundmr (Saxiftagaceae) 
(100) 

20), 4.64 (H-1', d); (CD30D) 100.0 (C-1), 152.9 (C-3), 112.1 (C-4), 28.5 (C-5), 35.8 (C-6). 69.9(C-7)', 135.6 (C- 

204 HYDRANGENOSIDE F (7spi-Hydtangenoside E) 

C&400,2 580.63 [a) -87.0°(MeOH) uv 277.5, 226.5 (MeOH) (100 MHz CD,OD) 7.42 (H-3, s), 1.75 
(H-6, m), 3.68 (COOMe), 1.75 (H-12, H-14, H-16), 2.57 (H-17, m), 6.70-7.07 (H-19, H-20). Hydrunguscu& 
(Saxiftagaceae) ( 100) 
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205 HYDRANGENOSIDE G 

CsH,,Ol, 578.61 [a) -104.1” (MeOH) uv 278.5, 227 (MeOH) (100 MHz CD,OD) 7.43 (H-3, s), 2.62 
(Hm5,H-6,H-9), 3.60(COOMe), 5.96(H-l2,d,  16),2.62(H-l4,rn), 1.68(H-l6,rn), 2.62(H-17, rn),6.68-6.96 
(H-19, H-20), 4.62(H-1’, d, 8);(CD30D)97.5 (C-l)’, 153.9(C-3), 110.2(C-4), 33.3(c-5), 31.8(C-6)b, 148.4(C- 
7), 135.O(C-8), 45.1 (C-9), 120.1 (C-lo), 168.9(C-ll), 51.9(OMe), 132.9(C-12), 201.7(C-13),-(C-14),-(C- 
15), 33.8 (C-16)b, 40.3 (C-17)b, 134.0 (C-18), 130.3 (C-19), 116.2 (C-20). 156.1 (C-21), 100.0 (C-l’)a. Hydrungu 
JCU& (&fmgaC=) (100) 

Group 12 (bis-secoiridoids) 

206 ABELIOSIDEB 

HJC 

wO”#t, \\\I\\ FoPO OglU 0 

p u t r  P w  b 

C,,H,,O,, 528.55 pentaacetate mp 211-213’ [a) -38” (CHCI,) uv 232 (EtOH) (pentaacetate 200 MHz 
CDCI,) 5.2-5.4 (H-l*), 7.34 (H-3,, d, 1.5). 2.6-3.0 (H-5.), 4 .044 .3  (H-7,). 5.60 (H-8,. dt, 18, 9), 2.6-3.0 (H- 
9.). 5.2-5.4(H-10a),4.90(H-1’,,d, 8), 5.03(H-2’,,dd,9,8), 5.2-5.4(H-3’,), 5.13(H-4’,, t ,9),4.04.3(H-6’,), 
4.31 (H-6’,, dd, 12, 4), 4 . 0 4 . 3  (H- ld ,  4.35 (H-lb, dd, 11.5, 4). 2.42 (HA,, dd, 15, 4), 2.6-3.0(H-4,, H-5d, 
5.2-5.4 (H-7d, 1.05 (H-lo,, d, 6.5), 2.12, 2.06, 2.04, 2.02, 1.95 (OAc); (pentaacetate CDCI,) 96.3 (C-la), 150.8 
(C-3.), 11 1.0 (C-4,), 27.6 (C-5,), 75.5 (C-6,), 62.1 (C-7,), 132.6 (C-8,), 42.9 (C-9,), 120.4 (C-IOa), 166.0 (C-1 la), 

4d ,  32.8(C-5d, 39.1(C-6& 78.4(C-79,40.4(C-8,),42.5(C-9d, 13.1(C-lOd,20.7, 20.6(2X), 20.4(O=CMe), 
171.1, 170.7, 169.4 (2X), 168.0 (O=CMe). Abelizgrundifiu (Caprifoliaceae) 

207 ABELIOSIDE A 

96.0(C-l’,), 70.6 (C-2’*), 72.4 (C-3‘*), 68.2 (C-4’J, 72.2 (C-5’J, 61.6 (C-6‘*), 68.2 (C-ld, 172.8(C-36), 34.4 (C- 

(101) 

C,,H,,O,, 526.54 [a] -38”(MeOH) uv 236 (EtOH) (200 MHz D,O) 5.51 (H-18, d, 6.5), 7.53 (H-3,. s), 
3.2-3.5 (H-5.. rn), 2.53 (H-6,. bdd, 17.5, 8), 2.7-3.0 (H-6,. rn), 9.70 (H-7,, bs), 5.66 (H-8,, dt, 18, 9), 2.7-3.0 
(H-9*, rn), 5.26(H-10,, bd, 18). 5.25 (H-10,. bd, 9). 4.69H-l’,, d, 8), 3.91 (H-6’,, bd, 12). 3.67 (H-6’,, dd, 12, 
5),4,43(H-lb,dd, 11.5,4),4.21(H-lb,dd, 11.5,3.5),2.38(H-4b,dd, 15,4),2.7-3.O(H-4b,H-5d,2.12(H-6,, 
bd, 14, 8), 1.45 ( H - h ,  ddd, 14, 10, 4), 5.2 1 (H-7,. bt, 3.5). 2.0-2.3 (H-8b. H-9b), 1.03 (H- l o b ,  d, 6.5); (tetraace- 
tateCDC13)95.9(C-1,), 151. l(C-3a), 109.7(C-4,), 25.5(C-5,),43.4(C-6,), 200.3(C-7,), 132.3(C-8,),43.7(C-9J, 
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121.2(C-1Oa), 165.8(C-ll,), 95.9(C-l‘,), 70.7 (C-2’3, 72.3JC-3’,), 68.1 (C-4‘J. 72.3 (C-5’*), 61.6(C-6‘,), 68.1 
(C-lb), 172.8 (C-3b), 34.4 (C-Q, 32.8 (C-5,). 39.1 (C-Q, 78.4 (C-7d, 40.5 (C-Sd, 42.5 (C-Sd, 13.1 (C-lOJ, 
20.7, 20.4 (3 X )  (O=CMe), 170.6, 170.4, 169.4, 168.9 (O=CMe). Akliagrundi&u (Caprifoliaceae) 

208 ABELIOSIDE A D I M E T H n  ACETAL 

(101) 

C27H40013 572.61 [a] -39” (MeOH) uv 235 (EtOH) (200 MHz D,O) 5.62 (H-Ia, d,  6.5), 7.54 (H-3,, s), 
2.9-3.O(H-5,), 1.85-1.95(H-6,, rn), 4.61(H-7,,dd,7,4.5), 5.80(H-8,,dt, 18, 9), 2.76(H-9,,rn), 5.42(H-10,, 
M, 18),5.39(H-10,,bd,9),4.87(H-l’,,d,8),3.32,3.30~OMe~,4.52~H-lb,dd,11.5,4~,4.35~H-l~,dd,11.5, 

10, 4), 5.22(H-7,, bt, 3.5), 2.13 (H-8,, rn), 2.35 (H-9,, rn), 1.08(H-10b, d, 6.5);(tetraacetateCDC13)96.3 (C-la), 
150.3 (C-3,), 111.5 (C-4,), 27.0 (C-5.), 31.4 (C-6,), 102.5 (C-7,). 133.2 (C-8,), 43.3 (C-9,), 120.1 (C-lOa), 166.0 

34.3 (C-4,), 32.7 (C-Sd, 39.1 (C-6d. 78.2 (C-7b), 40.4 (C-89, 42.4 (C-9b), 13.0 (C-lOd, 53.4, 5 1.6 (OMe), 20.6, 
20.5, 20.3 (2X)(O=CMe), 170.5, 170.1, 169.2, 168.7 (O=CMe). AbeliagrandrjSma(Caprifo1iaceae)artifact (101) 

209 LACINIATOSIDE V 

3 .5 ) ,  2.85(H-4b,dd, 15,7),2.5O(H-4b,dd. 15,4),2.9-3.0(H-5b,rn),2.22(H-6,,bd, 14,8), 1.53(H-6b,ddd, 14, 

(C-ll*), 96.0 (C-l‘*), 70.6 (C-Zfa), 72.4 (c-3’a), 68.2 (c-4’a), 72.2 (c-5’a), 61.7 (C-6’.J, 68.2 (c-lb), 172.7 (c-3b), 

~oyc””8# 

\,# 

OglU 

Prt part b 

CZ7H380,4 586.59 -98” (MeOH) uv 237 (?) (300 MHr Me,CO-d6) 5.56 (H-Ia, d,  6.9). 7.52 (H-3., 
d,  1.0). 2.88 (H-Sa, t,  6.5, 5 . 5 ) ,  1.83 (H-6,, ddt, 14, 7, 6.5), 1.72 (H-6,, dq, 14, 7,  7), 3.58 (H-7,), 5.79 (H-8,, 
ddd, 17.5, 10.5, 8.1), 2.64(H-9,,dddt, 8.1, 6.9, 0.9,0.7),  5.30(H-10a,ddd, 17.5, 1.8, 0.9), 5.21(H-lO,,ddd, 
10.5, 1.8, 0.7),4.74(H-l‘ , ,  d ,8) ,  3.24(H-2‘,,dd, 8.9, 8). 3.3-3.5(H-3’,-H-5’,), 3.88(H-6:,dd, 12), 3.67(H- 
6‘*), 4 . M . 4  (sugar hydroxyl protons), 5.00 (H- 1,. t, 6.5,6.4), 7.42 (H-3,, d,  1.4), 3.13 (H-Sb, dddd, 9.2,8.9,7.1,  

pd, 7.1, 7.1, 5.4), 1.93 (H-9,. ddd, 8.9, 7.1, 6.5), 1.09 (H- IO,, d,  7.1). 3.67 (COOMe), 6.40 (C- 1, hydroxyl pro- 
ton, d);(Me,CO-d6)97.5 (GIa) ,  152.9(C-3,), 111.7 (C-4,). 30.6(C-5,), 33.9(C-6,), 60.6(C-7,), 135.9(C-8,), 44.9 
(C-9.), 118.9 (C-lOa), 167.6(C-ll,), lOO.O(C-l’,), 74.4(C-2’,), 77.9(C-3’,)’, 71.4(C-4‘,), 77.7 (C-5’Ja, 62.7 (C- 

(C-lOb), 168.3 (C-1 l), 5 1.3 (OMe). 0 i p ~ ~ ~  lacinrutur (Dipsacaceae) 

1.4), 2.33 (H-6Pb. ddd, 14, 7.1, 1.6), 1.66 ( H - h b ,  ddd, 14,9.2,4.8),  5.24 (H-7,, td,  5.4.4.8, 1.6), 2.17 (H-8,, 

6’*), 96.6 (C-lb), 153.0 (c-3,). 111.5 (c-4,). 33.3 (C-sb), 40.4 (C-bb), 77.3 (c-7b), 41.3 (c-8,), 48.1 (c-9b), 14.3 
(102) 

210 SCAEVOLOSIDE 
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C27H36014 584.57 tetraacetate [a] -36" (CH,CI,) uv 232 (MeOH) (tetraacetate 270 MHx CDCI,) 5.32 (H- 
1,. d,  3), 7.40 (H-3,. d,  2), 3.32 (H-5,, dddd, 9 , 7 ,  5,2),  2.88 (H-6,, ddd, 18,5,  1),2.44 (H-6,, ddd, 18,7, 1),9.73 
(H-7,, t, l), 5.52(H-8,,ddd, 18,9,  8), 2.79(H-9,, m), 5.2-5.4(H-10,, m),4.92(H-l',,d, 8), 5.03(H-2',, dd, 9, 
8), 5.2-5.4 (H-3'*, m), 5.12 (HA'*, t ,  9), 3.76 (H-S',, m), 4.29 (H-6',, dd, 12,4), 4.16 (H-6',, dd, 12,2), 4.48 (H- 

l), 1.54 (H-6,, ddd, 14, 11, 4). 5.3 1 (H-7,, td, 4, l), 2.50 (H-8,. m), 2.73 (H-gb, dd, 11, lo), 1.20 (H-lo,, d ,  7). 
3.77 (COOMe), 1.95-2.11 (OAK); (tetraacetateCDC13)95.9(C-1,), 151.2(C-3,). 109.0(C-4,), 25.6(C-5,), 43.5 IC- 
6 ) 200.2 (C-7,). 132.1 (C-8,), 43.6 (C-9,), 121.0 (C-lOa), 165.6(C-11,), 95.9 (C-l'J, 70.7 (C-2'*), 72.3 (C-3 *), 
&:1 (C-4'=), 72.4 (c-5'*), 61.7 (C-6'a), 172.9 (c-lb), 67.2 (C-3d, 45.7 (CA$, 37.3 (C-sd, 38.8 (C-6d, 77.2 (c- 
7d,  42.5 (C-Sd, 46.6 (C-9b)', 14.4 (Glob), 171.1 (C-ll) ,  52.5 (OMe), 20.7, 20.6(2X), 20.3 (O=CMe), 170.5, 
170.2, 169.2, 168.9 (O=CMe). Scamla racemigwu (Gcodeniaceae) 

211 CENTAUROSIDE 

3b, dd, 12, 4). 4.30 (H-3b, dd, 12, lo), 2.55 (H-4,, td, 10, 4), 3.01 (H-5b, tdd, 11, 10, 7), 2.20 ( H - 6 ,  ddd, 14, 7, 

(103) 

CHH,,OI9 758.73 [a] - 130"(MeOH) uv 233 (MeOH) (100 MHz CD3OD) 7.49 (H-3,, d,  I), 6.70 (H-7,, t. 

8.0). 7.54(H-3b, s), 9.02 (H-7,, s), 3.72, 3.62(COOMe); (DMSO-d6)95.4(C-1,), 150.7 (C-3,), 107.1 (C-4,), 29.6 
(C-5.), 28.3 (C-6,), 155.2(C-7,), 133.7(C-8,), 43.1(C-9,), 118.6(C-10a), 166.2(C-1la), 95.5 (C-lb)? 152.3(C-3d, 
108.7 (C-4,), 31.5 (C-Sd, 140.8(C-Q, 193.8 (C-7d, 134.0(C-8b), 44.0(C-9,), 119.6(C-lOb), 166.5 (C-ll), 51.0, 
50.6 (OMe). E?ythueg cmtaun'unr (Gentianaceae) 

212 LISIANTHOSIDE 

(104) 

C,,H,,O,, 7 16.70 no data available. Lirianthusjrfensir (Gentianaceae) (105) 

213 OLEONUEWENIDE 

doubh prlma 

OH 

C4RH64027 1073.02 [a] +62.3" (EtOH) uv 280, 230 (EtOH) (400 MHz pyridine-d,) 6.42, 6.29 (H-1, bs), 

14.3,7.7), 6.18,6.14 (H-8, q's, 7.0), 1.73. 1.69(H-10, d's, 7.0), 3.64, 3.61 (COOMe), 5.50, 5.47(H-1', d's, 7.7), 
4.85 H-1", d, 8.1). 5.44 (H-2", dd, 7 .6 ,8 .  l), 4.87 (H-6". m). 4.22 (H-a, dd, 16.2.7.7). 3.85 (H-a, dd, 16.2.7.7), 

7.73,7.69(H-3,~),3.02(H-6,dd. 14.3,4.0),2.81(H-6,dd3 14.3,4.8),2.75(H-6,dd, 14.3,8.5),2.46(H-G,dd, 

2.97 (H-P, dd, 13.2,7.7), 2.94 (H-P, dd, 13.2,7.7). 7.25 (H-2"'. d,  8 .5 ) .  7. I4 (H-3"', d, 8.5);  (D,O) 94.7,94.8 (C- 
I), 154.4(C-3. 2X), 108.2(C-4, 2X), 29.8, 30.2(C-5), 37.4,40.0(C-6), 171.0, 173.0(C-7), 124.6, 124.8(C-8), 
129.8(C-9,2X), 12.7, 12.8(C-10), 168.4(C-11. 2x),51.7(OMe,Zx),99.6(C-l',2X),72.8(C-2',2x),76.4(C- 
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3', 2 ~ ) ,  69.6(C-4', ZX), 75.8(C-5', 2X),60.8(C-6', 2X), 100.2(C-l"), 73.9(C-2"),73.9(C-3"),70.0(C-4"), 
73.4 (C-S"), 63.9 (C-6"), 70.2 (C-a), 34.3 (C-p), 130.1 (C-1"). 129.8(C-2"), 115.2 (C-3"), 154.4(C-4"). Ligustrm 
jupnirum (Oleaceae) (9 1) 

214 JASMOSIDE 

doublr 
prime 

c ~ ~ H & ~ ~  928.93 [a]-236.4" (MeOH) uv 237 (MeOH) (100 MHz CD,OD) 5.95 (H-la, bs), 7.47 04-3,. s), 

7 o), 1.01 (H-6", d,  7.5), 1.09(H-9",d, 7.0), 3.71(COOMe);(CD,OD)95.0(C-l,), 154.9(C-3,), 109.6(C-4,), 31.6 
6.05(H-8,,bq,7.0), 1.76(H-10,, bd, 7.0), 5.95(H-1,, bs), 7.53(H-3b,S),6.11(H-8b,bq,7.0), 1.76(H-lOb,bd, 

(C-5.). 44.0(C-6,), 173.2 (C-7,). 123.6(C-8,), 131.3 (C-9,), 13.3 (C-lOa), 167.6(C-11,), 1"3.8(c-1',, c - l ' d ,  74.7 
(C-z',, C-2',), 78.4 (C-3',, C-3'b), 71.5 (C-4',, C-4',), 77.9(C-5'., C-S'd, 62.7 (C-6',, C-6'd, 95.1 (C-ld, 155.1 
(c-3,), 109.4 (c-4,). 31.9 (C-sb), 41.3 (C-bb), 173.2 (c-7b), 124.7 (c-8,). 130.7 (C-Sd, 13.8 (c-lob), 168.5 
(C-llb),  52.5 (OMe), 44.8 (C-I"), 52.0 (C-2"). 42.4 (C-3"), 36.1 (C-4"), 82.5 (C-5"), 20.8 (C-6"). 67.4 (C-7"). 39.6 
(C-8"). 16.4 (C-9"), 69.7 (C-10").juJmrnum m u n y  (oleaceae) (78) 

215 PULOSARIOSIDE 
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216 SAMBACOSIDE A 

double 
prime 

I,,. A 

"4, 
I 

C6,H,0w 1363.33 [a] -226,6"(MeOH) uv237(MeOH) (200MHzCD30D)5.93(H-l, bs, 3H),7.53(H- 
3,~,3H),6.09(H-8,bq,7.0,3H), 1.75(H-lO,bd,7.0,9H),3.72(COOMe,9H),4.81(H-l',d,8.0,3H),4.65 
(H-5". m, lH), 1.06(H-6", d, 7.0, 3H); (CD,OD)95.2 (C-1, 3X), 155.2 (C-3, 3X), 109.4(C-4, 3X), 31.9(C-5, 
3X),41.3(C-6, 3X), 173.2, 173.0(C-7), 124.9, 124.8(C-8), 130.9, 130.8, 130.7(C-9), 13.8(C-10, 3X), 168.6 

;; 14'432'1;-;.:;' g;;;;;;; ;;o;&-!;;.',:';;; ;;5;;);;82;g;:;;.; ::;;c;,;;; 6";:; ic": 
9"),64.4 (C-lO").]asminrrm sumbuc (Oleaceae) (107) 

217 SAMBACOSIDE E 

double 

C,,H,,O,, 1363.33 [a] -208.5'(MeOH) uv237(MeOH) (200MHzCD30D)5.93(H-l, bs, 3H), 7.53(H- 

dd, 14.0, 9.0, 2H), 6.11 (H-8, bq, 7.0, 3H), 1.75 (H-10, bd, 7.0, 9H), 3.71 (COOMe, 9H), 4.81 (H-1', d, 8.0, 
3, s, 3H), 2.74 (H-6, dd, 14.0, 5.0, 2H), 2.72 (H-6, dd, 14.0.5.0, IH), 2.50 (H-6, dd, 14.0,9.0, lH), 2.48 (H-6, 

3H), 1.05 (H-6", d ,  6.0, 3H); (CD,OD) 95.2 (C-I, 3X), 155.2 (C-3, 3X), 109.4 (C-4, 3X), 31.9(C-5, 3x), 41.3 
(C-6, 3X), 173.2, 173.0(C-7), 124.9, 124.8(C-8), 130.9, 130.8, 130.7 (C-9), 13.8(C-10, 3X), 168.6(C-1l73x), 
52.1(OMe, 3X), 100.8(C-1'). 74.8(C-2'), 78.4(C-3'), 71.5, 71.4(C-4'), 77.9(C-5'), 62.8,62.7(C-6'),46.5(C- 
1"). 49.8 (C-2'7, 39.5 (C-3"), 37.0 (C-4"). 79.4 (C-5"), 18.4 (C-67, 68.2 (C-7"), 41.8 (C-8"), 65.6 (C-9"), 64.2 (C- 
10").]asminum samba (Oleaceae) (107) 
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218 SAMBACOSIDE F 

doubla 
prima 

Oglu 

C61H86034 1363.33 [a] -215.7"(MeOH) UY 237(MeOH) (200MHzCD30D)5.93(H-l, bs, 3H), 7.53(H- 

b. 7.0, 3H), 1.75 (H- 10, bd, 7.0, 9H), 3.72 (COOMe, 9H), 4.82 (H-1', d, 8.0, 3H), 4.66 (H-5", rn, lH), 1.06 (H- 
3,s,3H),2.75(H-6,dd,14.0,5.0,2H),2.67(H-b,dd,14.0,5.0, lH),2.49(H-6,dd,I4.0,9.0,3H),6.11(H-8, 

6",d,7.0, 3H);(CD30D)95.2(C-l,3X), 155.2(C-3, 3X), 109.4(C-4, 3X),31.9(C-5, 3X),41.3(C-6,3X), 
173.2, 173.0 (C-7), 124.9, 124.8 (C-8), 130.9, 130.8, 130.7 (C-9), 13.8 (C-10, 3X), 168.6 (C-11, 3X), 52.1 
(OMe, 3X), 100.8(C-l'), 74.8(C-2'), 78.4(C-3'), 71.5, 71.4(C-4'),77.9(C-5'),62.8, 62.7(C-6'),44.3(C-l:), 
49.3 (C-z"), 40.3 (C-3"), 34.9 (C-4"), 83.1 (C-S"), 18.9 (C-6"), 68.2 (C-7"), 44.3 (C-8"). 65.8 (C-9"), 61.0 (C-10 ). 
jurminum  amb bar (Oleaceae) (107) 

Group 13 (other seco-iridoids) 

219 DESFONTAINIC ACID 

C4,H7,,OI6 891.07 UY 236 (MeOH) (360 MHz CD3OD) 5.48 03-1, d, 7), 7.38 (H-3, s), 2.90 (H-5, m), 5.70 
(H-S,ddd, 18, 16, lo), 2.52(H-9, bs), 5.16(H-IO,rn),4.61(H-l',d, 8). 3.20(H-2'-H-5'), 3.79(H-6',ddY 12,2), 
3.59 (H-6'. dd, 12, 4), 3.62 (COOMe), 4.24 (H-2v, split t, 10, 4), 3.05 (H-~u", d, lo), 2.28 (H-5a", split t ,  13, 
4.5), 5.22(H-12", bt), 2.52(H-i8v, bs), 1.20, 1.18, 1.10,0.96,0.74(H-23",H-~5"-H-29",s, 3H=h),3.82(H- 

(C-6). 170.0 (C-7), 133.7 (C-8). 46.4 (C-9), 117.3 (C-lo), 167.7 (C-ll), 50.0 (OMe), 98.O(C-l'), 72.5 (C-2'), 76.9 
(C-3'),69.5 (C-4'),76.2(C-5'), 60.7 (C-6'), 44.3 (C-l"), 61.1 (C-2"), 85.3 (C-3"), 39.0(C-4"), 53.6(C-5"), 18.0(:- 
6"), 32.4 (C-7"), 40.7 (C-S"), 47.7 (C-9"), 36.9 (C-lo"), 24.9 (C-11"). 126.3 (C-12"), 138.9 (C-13"), 40.9 (C-14 ), 

24", d, ll), 3.28 (H-24", d, 1 l), 0.82 (H-30", d, 6); (CIX13) 95.6 (C-1). 15 1.8 (C-3), 109.8 (C4), 28.5 (C-5). 34.9 

28.6(C-15"), 25.1(C-16"), 47.8(C-17"), 54.7(C-18"), 72.2(C-19"),43.4(C-20"), 27.8(C-21"), 37.5(C-22"), 22.9 
(C-23"). 69.0 (C-24"), 16.2 (C-25"), 14.7 (C-26"), 22.3 (C-27"). 183.7 (C-28"). 24.8 (C-29"), 15.6 (C-30"). Dfifin- 
tuiniu rpinoru (Loganiaceae) (108) 
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CY 

oglu 

C,3H,02, 1053.21 uv236(MeOH) (360MHzCD30D)5.49(H-l,d, 7), 7.38(H-3,s), 2.91(H-5, rn), 5.70 
(H-8, ddd, 18, 16, lo), 2.52(H-9), 5.21(H-10, rn), 5.15(H-I0,dd, 10, 1),4.61(H-l' ,d,8), 3.10-3.30(H-2'-H- 
5 ' ,  H-24", H-2"-H-5"', rn, 9H), 3.58 (H-6', rn, 2H), 3.62 (COOMe), 4.20 (H-ZP", split r, 10,4),  3.05 (H-3a". d,  
lo), 2.52(H-5a", m), 5.18(H-12", coarser), 2.42(H-188", bs), 1.24, 1.20, 1.11, 0.97, 0.66(H-23", H-25"-H- 
29", s, 3H each), 3.83 (H-24". d,  11). 0.83 (H-30", d ,  6), 5.2 1 (H- I"', d,  8), 3.80 (H-6"'. dd, 12,2), 3.70 (H-6'", dd, 

119.3 (C-lo), 169.7 (C-ll), 52.0 (OMe), 100.2 (C-1'). 74.7 (C-2'). 78.3 (C-3'), 71.6(C-4'), 78.6(C-5'), 62.8(C- 
12, 2);(CD30D)97.6(C-l), 154.0(C-3), 111.9(C-4), 29.6(C-5), 34.3(C-6), 170.0(C-7), 136.1 (C-8), 45.5 (C-9), 

6'), 46.5 (C-1"), 63.2(C-2"), 87.3(C-3"), 39.0(C-4"), 54.9(C-5"), 18.9(C-6"), 30.8(C-7"), 41.3(C-8"), 51.5 (C-9:). 
36.9 (C-lo"), 25.0 (C-ll"), 129.5 (C-12'7, 139.8 (C-13"), 42.8 (C-14"), 30.0 (C-15"), 26.5 (C-16"), 48.0 (F-17 ), 
56.7 (C-18"), 73.6 (C-19"), 43.0(C-20"), 27.2 (C-21"), 38.3 (C-22"), 26.7 (C-23"). 71.0(C-24"), 17.8(C-25 1, 1$,;6 
(C-26"), 24.8 (C-27"), 178.0(C-28"), 27.1 (C-29"), 17.6(C-30"), 95.8(C-I"'), 73.9(C-2"'), 78.0(C-3"'), 71.1(C-4 ), 
78.5 (C-5"), 62.5 (C-6"'). Derfntainia Jpinora (Loganiaceae) 

221 SAMBACOLIGNOSIDE 

(108) 

f i  HO 

Y 
L 

C43H54022 922.89 [a] -97.1' (MeOH) uv 280, 233 (MeOH) (400 MHz CD30D) 4.72 (H-2,, s), 4.48 (H- 
4,. dd, 9.0,8.0), 3.82(H-4,, dd, 9.0,6.0), 4.81 (H-6,, d ,  5.5). 4.36(H-8,, d,  10.5), 3.96(H-8., d ,  10.5), 7.07 (H- 
2'=, d,  2.0), 6.80 (H-5'., d, 8.0). 6.88 (H-6',, dd, 8.0, 2.0), 7.04 (H-2",, d,  2.0), 6.74 H-5",, d,  8.0), 6.86 (H-6",, 
dd,8.0,2.0),~.8~,~.85(ArOMe),4.39(H-1"',,d,8.0),3.01(H-2'",,t,8.0),4.21(H-6'",,dd,12.0, 1.5),4.04(H- 

6,, dd, 14.5,9.0), 6.07(H-8,,dq, 7.0,0.8), 1.65(H-10b,dd, 7.0, 1.5). 3.67(COOMe),4.82(H-l',,d,8.0), 3.88 
6",, dd, 12.0, 6.5), 5.89 (H-lb, bs), 7.5 1 (H-3b, s), 3.97 (H-5b, dd, 9.0,4.5), 2.66 (H-6,, dd, 14.5, 4.5). 2.38 (H- 

(H-6',, dd, 12.0, 1.5), 3.66(H-6',, dd, 12.0,6.0);(CD,OD)99.2(C-l,), 89.4(C-2,), 72.1 (C-4,), 60.4(C-5J7 87.6 
(C-6,), 73.8 (C-8,), 128.8 (C-l'J, 113.8 (C-2'a), 148.5 (C-3'*), 147.4 (C-4'.J, 115.4 (C-5'J, 122.1 (C-6'J, 56.7 
(ArOMe), 133.2 (C-l"J, 111.0 (C-2",), 149.4 (C-3".), 147.4 (C-d",), 116.3 (C-5".), 120.1 (C-C,), 56.7 (ArOMe), 
100.1 (C-l"J, 74.9 (C-2"',)", 78.2 (C-3'"Jb, 71.6 (C-4'",), 75.2 (C-5",), 65.1 (C-6"',), 95.0 (C-lb), 155.1 (C-3d. 

(COOMe), 100.8 (C-l'b), 74.8 (C-2'b)', 78.5 (C-3'b)b, 71.6 (c-4'b), 78.0 (C-5'd. 62.8 (C-6'J.Jaminum Jambar 
(Oleaceae) (109) 

109.4(C-4d, 31.8(C-5d, 41.3 (C-6,), 172.9(C-7d, 125.1(C-8d, 130.5(C-9,), 13.8(C-lOb), 168.7(C-llb), 52.0 
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222 OLEOACTEOSIDE 

C46H58021 1010.96 mp 158-161” Cal-122.9” (MeOH) uv 333, 290, 221, 205 (MeOH) (400 MHz 
CD,OD) 6.25 (H-a,, d ,  16.0), 7.58 (H-Pa, d ,  16.0), 7.04 (H-2,, d ,  2.0), 6.73 (H-5,, d ,  8.0), 6.96 (H-6,. dd, 8.0, 
2.0), 4.38 (H-lb, d,  7.8), 5.47 (H-l’b, d ,  2.0). 1.07 (H-6’b. d,  6.4). 2.79 (H-P,, bt, 7.3), 6.69(H-2,, d,  2.0). 6.67 
(H-5,, d,  8.0),6.55(H-6,,dd, 8.0, 2.0). 5.61(H-l,, bs), 7.44(H-3d,s),2.10(H-6d,dd, 16.1, 3.4), 1.94(H-6d,dd, 

150.0 (C-3,), 146.1 (C-4,), 116.4 (C-S,), 123.1 (C-6,), 115.4 (Cas),  148.2 (C-B,), 168.1 (C,=O), 101.1 (C-ld. 
75.8 (c-2,). 77.6 (c-3b), 70.2 ( C 4 d ,  76.7 (C-sd, 62.3 (C-6d. 104.2 (c-l’b), 69.9 (C-2’d. 72.3 (C-3’d. 75.4 (c- 
4’b), 67.8 (C-5’b), 18.1 (C-6’b), 131.5 (C-lc), 116.8 (C-2,). 144.7 (C-3,). 146.1 (C-43, 117.1 (C-5,), 121.3 (C-6,). 

8d), 130.9 (c-9d), 13.7 (C-lod), 168.8 (C-lld), 52.0 (COOMe), 100.9 (C-l‘d), 74.8 (C-z’d), 78.2 (C-3’d)p 71.5 (c- 

16.1, 8.3), 5.98 (H-Sd, bq, 7.3). 1.66 (H-lo,, dd, 7.3, 1.5), 3.70 (COOMe); (CD,OD) 127.5 (C-la), 114.2 (C-2,). 

72.3 (C-a,), 36.6 (C-P,), 95.5 (C-ld), 155.1 (C-3d). 109.2 (c-4d), 30.7 (c-5d), 41.0(C-6,), 172.9 (c-7,)~ 124.7 (c- 

4’d), 77.9 (C-5’d), 62.7 (C-6Id), Syringa refirufatu (Oleaceae) (1 10) 

223 OLEOECHINACOSIDE 

C,,HmO,, 1173.10 pentadecaacetate mp 108-110° [a] -57.6” (CHCI,) uv 280 (MeOH) (pentadecaace- 
tate 400 MHz CDCI,) 6.34 (Ha,, d ,  16. l) ,  7.63 (HP,, d,  16. l), 7.37-7.42 (H-2,). 7.24 (H-5,, d, 8.3), 7.37-7.42 
(H-6,),4.35(H-lb,d,7.8),4.79(H-l’b,d, 1.5). 1.00(H-6’b,d,6.0),4.55(H-l”b,d,7.8),2.86(H&, bt,5.7),  

8.8). 5.96(H-8,, bq, 6.8), 1.74(H-10d,dd,6.8, 1.5), 3.70(COOMe), 2.31, 2.30, 2.29, 2.27, 2.09, 2.08, 2.03, 
2.02 (4X), 2.01, 1.98, 1.95, 1.89fOAc); (pentadecaacetateCDC1,) 132.7 (C-la), 122.9(C-2,), 143.9(C-3,), 142.6 

7.05-7.10 (H-2,, H-5,, H-6,), 5.66 (H- ld, bs), 7.42 (H-3d, s), 2.60 (H-6,. dd, 16.6, 3.4), 2.34 (H-6,. dd, 16.6, 

(C-4,), 124.1 (C-5.). 126.5 (C-6,), 118.1 (CQ,), 144.5 (Cg,), 165.2 (C,=O), 100.5 (C-lb), 70.9(C-2d, 81.1 (C-3d. 
68. I (C+, 72.0 (C-5b). 68.3 ( C - a ,  99.2 (C-l‘b), 69.7 (C-2’b), 70.0(C-3’b), 71.8 (CA’b), 67.3 (C-5’b), 17.4 (C-6‘h), 
1w.8(c-1”,), 71.2(C-2”,), 73.8(C-3‘lb), 70.2(C-4“,), 72.7(C-5”b), 61.8(C-6“,). 137.6(C-I,), 123.2(C-2,), 141.8 
(c-3,). 140.6 (C-4,). 123.9 (C-S,), 127.3 (C-G,), 68.5 (Ca,), 35.3 (CP,), 94.2 (C-1,). 153.1 (C-3,), 108.4 (C-4,), 
29.4 (C-S,),  39.0 (C-6,), 125.1 (C-8,). 128.3 (C-9,), 13.7 (C-lOd), 166.9 (C-ll,), 51.4 (COOMe), 97.5 (C-l’d), 
70.7(C-2’,), 72.6(C-3’,). 68.3(C-4‘,), 72.3(C-5’,). 61.5(C-6’,), 20.9, 20.7. 20.6,20.3(0=CMr), 170.6. 170.3, 
170.2, 170.1, 169.4, 168.3, 168. I ,  167.9 (C-7,, O=CMe). S~rznga refir#lufa(Oleaceae) (110) 
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TABLE 2.  Alphabetical Compound Index. 

Abelioside A I207 
Abelioside A dimethyl acetal I2081 
Abelioside B [206] 
10-Acetoxyoleuropein I187 
2’-O-Acetyldihydropensternide 1181 
2’-O-Acetylpatrinoside [231 
13-0-Acetylplurnieride (481 
7-0-Acetylsecologanol I1121 
2’-O-Acetylswert~amain 11281 
1 0-0-Acetylviburnalloside [281 
Actinidialactone [ lol l  
Allarnancin I381 
Allarncidin A [33] 
Allarncidin B [34] 
Allamcidin B P-c-glucose [%I 
Allarncin [36] 
Allaneroside 1491 
Allodolicholactone I721 
3-0-AllosylcerberidoI [821 
3-O-Allosylcyclocerberidol[87 
3-0-Allosylepoxycerbeeridol[851 
Alpigenoside [lo91 
Arnarogentin 11541 
Amaroswerin [155] 
6’-O-Apiosylebuloside m 
Azoricin [145] 
3, IO-Bis-O-allosylcerberidol[831 
Boonein [56] 
13-0-Caffeoylplurnieride [531 
Centauroside [211] 
Cerberic acid [801 
Cerberidol I811 
Cerberinic acid 1781 
Cerbinal [791 
Confertoside [21] 
4’-O-cis-p-Cournaroyl-7a-rnorroniside [168] 
4’-O-truns-p-Coumaroyl-7a-rnorroniside I1691 
4’-O-cis-p-Cournaroyl-7P-rnorroniside [170] 
4’-O-truns-p-Cournaroyl-7~-morroniside I1711 
13-0-Coumaroylplurnieride [501 
Cyclocerberidol[86] 
Decentapicrin A 11511 
kentapicr in  B I1521 
Decentapicrin C I1531 
Deglucoserrulatoside 1121 
Deglucosyl plumieride 1351 
Dehydroiridodialo-P-D-gentiobioside [901 
Dehydroiridomyrrnecin 1611 
5,6-Dehydrojasrninin [147 
Demethyloleuropein [1851 
1-Deoxyeucomrniol 1941 
9’-hxyjasrninigenin [145] 
10-Deoxyptrinoside [31 
10-Deoxyptrinoside aglycone 121 
10-Deoxypensternide 111 
13-Deoxyplumieride 1431 
Desacetylcentapicrin I1501 
Desfontainic acid (2191 
Desfontainoside [2201 
2’,3‘-O-Diacetylfurcatoside C [28] 
8,9-Didehydro-7-hydroxydolichodial I931 
Diderroside [110] 
7,7-O-Dihydroebuloside I51 
Dihydrcepinepetalactone [&I 
Dihydrofoliamenthin 11391 
8.9-Dihydrojasrninin I1461 

Dihydropensternide [lT] 
P-Dihydroplurnericinic acid glucosyl ester 1421 
Dihydroserruloside 1201 
Dolichodial I911 
Dolicholactone I711 
Ebuloside 161 
8-epi-Dihydropensternide [161 
7-epi-Hydrangenoside A 12001 
7-epi-Hydrangenoside C [2021 
7-epi-Hydrangenoside E I2041 
8-epi-Kingiside I1241 
8-epi-Valerosidate [8] 
7-rpt-Vogeloside (1301 
Epoxycerberidol (841 
I 1-Ethoxyviburtinal I771 
Eucommioside 1 [%I 
Eucornmioside II  [951 
Fliederoside I1821 
2‘-O-Foliarnenthoyldihydropensternide [I91 
Furcatoside A (261 
Furcatoside B [251 
Furcatoside C [241 
Gelidoside I1561 
Gelserniol [97] 
Gelserniol- I-glucoside I981 
Gelsemiol-3-glucoside [991 
Gentiogenal [lo71 
Gentiopicral[107] 
Gentiopicroside [1311 
7-0-Gentiroylsecologanol I1841 
Gibboside (701 
G’-O-~-~-Glucosylgentiopicroside (1321 
(7iR)-Haenkeanoside I1731 
(7S)-Haenkeanoside I1m 
Hiiragilide (1621 
Hydrangenoside A (1991 
Hydrangenoside B (2001 
Hydrangenoside C [2011 
Hydrangenoside D [2021 
Hydrangrnoside E I2031 
Hydrangenoside F 12041 
Hydrangenoside G (2051 
9”-Hydroxy~asrnesoside I1431 
9“-Hydroxyjasrnesos1dic acid I1411 
(7R)- IO-Hydroxyrnorroniside I1251 
(7s)- IO-Hydroxymorroniside (1261 
10-Hydroxyoleoside dimethyl ester [119] 
10-Hydroxyoleuropein (1861 
Ibotalactone A (1651 
Ibotalactone B I1661 
Iridodialo-P-D-gentiobioside I891 
lsoactinidialactone I1021 
lsoallarnandicin I 4 0 1  
lsodehydroiridornyrmecin 1621 
Isodihydroepinepetalactone (651 
Isodolichodial (921 
Isoepiiridomyrmecin 1631 
(7R)-lsohaenkeanoside (1721 
(7S)-lsohaenkeanoside (1761 
lsoligustroside I1591 
isoneonepetalactone fa] 
Isonuezhenide I1631 
lsooleuropein [I601 
8-lsoplumieride [%I 
Isosweroside [lo81 
Jasrnesoside (1421 



Sep-Oct 19911 Boros and Stermitt: Iridoid Review 124 1 

Jasminin- lO”-O-glucoside 11441 
Jasminoside [1%] 
Jasmisnyiroside [la] 
Jasmolactone A [133] 
Jasmolactone B I1341 
Jasmolactone B dimethylare I1351 
Jasmolactone C [1%] 
Jasmolactone D [137 
Jasmolactone D tetramethylare I1381 
Jasmoside [214] 
Jiofuran [lo41 
Jioglutolide (661 
Kingiside aglycone [lo61 
Laciniatoside V [209] 
Latifonin [73] 
Ligustaloside A [192] 
Ligusraloside B [ lW] 
Ligusraloside B dimethyl acetal (1911 
Ligustrosidic acid [I931 
Ligustrosidic acid methyl ester I1951 
Lilacoside [183] 
Lisianthoside (2121 
Menthiafolin I1401 
Mentzerriol I 8 8 1  
7a-Methoxysweroside I1291 
3-0-Methylallamancin (391 
3-0-Mrthylallamcin [37] 
Methyl glucooleoside (1181 
Methylgrandifloroside I1891 
(7R)-O-Methylhaenkeanoside [ 1751 
(7S)-O-Mcthylhaenkeanoside [1791 
(7R)-O-Methylisohaenkeanoside 11741 
(7S)-O-Mrthylisohaenkranoside [ 1781 
(7R)-O-Methylmorronisidr [122] 
(7S)-O-Methylmorroniside 11231 
Methyl syramuraldehydate [lo51 
6’-O-[(2R)-Methyl-3-veratroyloxypropanoyl]- 

6’-0-[(2R)-M~thyI-3-veratroyloxypropanoyl]- 

7a-Morroniside I1201 
7P-Morroniside 11211 
Nardosrachin [41 
Neonuezhenide I1641 
Neooleuropein [161] 
4aa ,7a,7aa-Nepetalactone [ 571 
4aa, 7a,  7aP-Nrpetalactone [%I 
4ap, 70,7aP-Nepetalactonr [59] 
Nepetariasidc [lo01 
Nepetaside [69] 
Norviburtinal (761 
Oleoactcosidr I2221 

7a-morroniside [180] 

7P-morronisidr [181] 

Olebechinacoside 12231 
Olmnuezhenide 12131 
Oleoside dimethyl ester I 1 1 7  
Oleuropeinic acid 11941 
Oleuropeinic acid methyl ester [1%1 
Oleuroside [188] 
Oruwacin I411 
Oxysporone [551 
Patrinalloside [22] 
Penstebioside I141 
Penstemide aglycone I l l ]  
Plumenoside I421 
Plumiepoxide [47] 
la-Plumieride [45] 
Plumieride coumarare I501 
Plumieride coumarate glucoside I511 
Plumieridine [35] 
Posoquenin [741 
la-Protoplumericin A [52] 
Protoplumericin A 1511 
Protoplumericin B I%] 
Pulorarioside I2151 
Rehmaglutin C I1031 
Sambacin I1471 
Sambacolignoside I2211 
Sambacoside A 12161 
Sambacoside E 12171 
Sambacoside F [2181 
Scabraside [157] 
Scaevoloside [210] 
Secologanin dimethyl acetal [113] 
Secologanol [ill) 
Secologanoside [1141 
Secologanoside dimethyl ester 11161 
Secoxyloganin [1151 
Serrulatoloside I101 
Serrulatoloside aglycone 191 
Serrulatoside I151 
Serruloside [131 
Stryspinolactone 1751 
Suspensolide A [301 
Suspensolide A aglycone [291 
Suspensolide B I311 
Suspensolide C (321 
Swertiamarin I1271 
Syringalactonr A [l821 
Syringalactonr B I1831 
(,’-0-Vanilloyl-8-rp~-kingiside [I671 
Viburnalloside 1271 
Villosol[67] 
Villosoloside I681 

TABLE 3. Molecular Formula Index. 

55 
76 

104 
103 
56 
88 
66 
81 
94 
84 
86 

Oxysporone 
Norviburrinal 
Jiofurdn 
Rehmaglutin C 
Boonein 
Menrzrtriol 
J ioglutolide 
Cerbcridol 
I -Droxyeucommiol 
Epoxycerberidol 
Cyclocerbcridol 

~~ 

Cerbcrinic acid 
Grntiogenal 
8,9-Didrhydro-7-hydroxy- 

l a a  ,7a. 7aa-Nepetalactone 
i a a  ,7a,  7ap-Neperalactonr 
?~~,7a,7aP-Nepcralacrone 
Isiinwnrpcralactone 
Dehydroiridomyrmrcin 
lsodehydroiridomyrmrcin 
Dulicholactonr 

dol ichod ial 
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72 
91 
92 
101 
102 
63 
64 
65 
67 
97 
79 
80 
105 
106 
74 
73 
n 
75 
36 
37 
35 
40 
33 
34 
38 
9 
11 
2 
82 
85 
87 
95 
% 
39 
131 
108 
114 
127 
69 
68 
70 
98 
99 
100 
129 
130 
115 
124 
111 
120 
121 
125 
126 
128 
116 
117 
119 

122 
123 
log 
133 
197 
198 
134 
29 
112 
110 
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Allodolicholactone 
Dolichodial 
Isodolichodial 
Actinidialactone 
Lsoactinidialactone 
Isoepiiridomyrmecin 
Dihydroepinepetalactone 
Isodihydroepinepetalactone 
VlllosOl 
Gelserniol 
Cerbinal 
Cerberic acid 
Methyl syramuraldehydate 
Kingiside aglycone 
Posoquenin 
Latifonin 
1 1-Ethoxyviburtinal 
Stryspinolactone 
Allamcin 
3-0-Methylallamcin 
Plurnieridine 
Isoallamandicin 
Allarncidin A 
Allamcidin B 
Allarnancin 
Serrulatoloside aglycone 
Pensternide aglycone 
10-Deoxypatrinoside aglycone 
3-0-Allosylcerberidol 
3-0-Allosylepoxycerberidol 
3-O- Allosylcyclocerberidol 
Eucommioside I1 
Eucommioside I 
3-0-Methylallamancin 
Gentiopicroside 
Isosweroside 
Secologanoside 
Swerriarnarin 
Nepetaside 
Villosoloside 
Gibbside 
Gelsemiol- I-glucoside 
Gelsemiol-3-glucoside 
Nepetariaside 
7a-Methoxysweroside 
7-rp1-Vogeloside 
Secoxyloganin 
8-rp-Kingiside 
Secologanol 
7a-Morroniside 
7 p-Morroniside 
(7R)- 10-Hydroxymorroniside 
(7s)- 10-Hydroxymorroniside 
2 '-0-Acetylswertiarnarin 
Secologanoside dimethyl ester 
Oleosidedimethyl s t e r  
1 0-Hydroxyoleoside dimethyl 

(7R)-O-Methylmorronisick 
(7S)-O-Methylmorroniside 
Alpigenoside 
Jasmolactone A 
compound not named 
compound not named 
Jasmolactone B 
Suspensolide A aglycone 
7-0-Acetylsecologano1 
Diderroside 

ester 

19H300 1 I 

C20H2401 1 

C20H2806 

c 2 d 3 2 0 6  

C 2 1 H l 8 o 8  

C 2 1 H 2 6 0 9  

C21H26011 

C21H26012 

C21H26013 

C21H28O12 

C21H30OlO 

C21H32OIO 

C21H3209 

C21H34010 

CZ1H34011 

C21H36013 

C22H30014 

C22H34012 

C22H36012 

C23H26011 

C23H28013 

C23H34016 

C23H36011 

C23H36012 

C24H30012 

C24H30013 

C24H32014 

C 2 5 H 2 8 O 1 3  

C25H28014 

C25H30014 

C25H 30° 15 

C 2 5 H 3 2 O l 2  

C25H32013 

C 2 5 H 3 2 0 1 4  

C25H 34O 12 

C25H36012 

C25H 36O 14 

C,5H3801 3 

C2SHIR014 

C26H2Ho10 

C26H2HoI I 

C2sH3@1 3 

C26H320lI 

113 
42 
145 
4 
41 
135 
43 
45 
46 
47 
44 
13 
1 
12 
6 
10 
20 
3 
5 
16 
17 
8 
22 
83 
132 

90 

89 
150 
151 
152 
153 
48 
118 
18 
23 
24 
182 
183 
184 
185 
186 
165 
166 
167 
193 
194 
159 
160 
188 
190 
192 
207 
206 
32 
27 
30 
136 
137 
158 
168 

169 

170 

171 

mol. 54,  No. 5 

Secologanin dimethy acetal 
Plumenoside 
Azoricin 
Nardostachin 
Oruwacin 
Jasmolactone B dimethylate 
13-Deoxyplumieride 
la-Plumieride 
8-Isoplumieride 
Plumiepoxide 
Allamcidin B f3-Dglucose 
Serruloside 
10-Deoxypenstemide 
Deglucoserrulatoside 
Ebuloside 
Serrulatoloside 
Dihydroserruloside 
10-Deoxypatrinoside 
7,7-O-Dihydroebuloside 
8-epi-Dihydropenstemide 
Dihydropenstemide 
8-cpi-Valerosidate 
Patfinalloside 
3.10-Bis-0-allosylcerberidol 
6'-0-$-~-Glucosylgentic- 

DehydroiridodiaIo-@-D 

Iridodialc-p-Dgentiobioside 
Desacetylcentapicrin 
Decentapicrin A 
Decentapicrin B 
Decentapicrin C 
13-0-Acerylplumieride 
Methyl glucooleoside 
2 '-O- Acetyldihydropenscemide 
2'-O-Acetylpatrinoside 
Furcatoside C 
Syringalactone A 
Syringalactone B 
7-0-Gentisoylsecologanol 
Demethyloleuropein 
10-Hydroxyoleuropein 
Ibtalactone A 
Iboralactone B 
6'-O-Vanilloyl-8-epi-kingiside 
Ligusrrosidic acid 
Oleuropeinic acid 
Isoligustroside 
lsooleuropein 
Oleuroside 
Ligustaloside B 
Ligustaloside A 
Abelioside A 
Abelioside B 
Suspensolide C 
Viburnalloside 
Suspensolide A 
Jasmolactone C 
Jasmolactone D 
Jasminoside 
4'-O-rir-p-Coumaroyl-7a- 

4 '-0-tranr-p-Coumaroyl-7a- 

4 '-O-rir-p-Cournaroyl-7f3- 

4 '-O-tranr-p-Coumaroy1-7$- 

picroside 

gentiobioside 

morroniside 

morroniside 

rnorroniside 



C26H 32O 14 

C26H32015 

C26H36012 

C26H36014 

C26H38012 

C 2 6 H 3 e O 1 ,  

C26H40012 

CZ6H40014 

C27H34013 

C27H34015 

C27H36014 

C27H38014 

C2,H400 13 

C27H40014 

C 2 7 H 4 2 0 1 3  

C27H42014 

C27H42015 

C27H440 15 

C29H300 I 3  

C29H30014 

C29H38012 

C29H40012 

C30H32014 

172 
173 
176 
177 
195 
1% 
140 
147 
148 
139 
149 
1% 
7 

141 
174 
175 
178 
179 
189 
187 
210 
191 
209 
208 
28 
142 
15 
143 
14 
21 
1% 
155 
201 
202 
205 
203 
204 
50 
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morroniside 
(7RtIsohaenkeanaside 
(7R)-Haenkeanoside 
(7S)-Isohaenkeanoside 
(7S)-Haenkeanoside 
Ligustmsidic acid methyl ester 
Oleuropeinic acid methyl m e r  
Menthiafolin 
Sambacin 
Jasmisnyiroside 
Dihydrofoliament hin 
compound not named 
8,9-Dihydrojasminin 
6’-O-Apiosylebuloside 
9”-Hydroxyjasmewsidic acid 
(7R)-O-Methylisohaenkeanoside 
(7R)-O-Methylhaenkeanoside 
(7S)-O-Methylisohae&eanaide 
(7S)-O-Methylhaenkeanoside 
Methylgrandiflocoside 
10- Acetoxyoleuropein 
Scaevoloside 
Ligustaloside B dimethyl acetal 
Laciniatoside V 
Abelioside A dimethyl acetal 
2’ .  3’-O-Diacetylfurcatoside C 
Jasmesoside 
Serrulatoside 
9”-Hydroxy jasmesoside 
Penstebioside 
Confenoside 
Amarogentin 
Amaroswerin 
Hydrangenoside C 
Hydrangenoside D 
Hydrangenoside G 
Hydrangenoside E 
Hydrangenoside F 
Plumieride coumarate 
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‘3df32O15 

C30H340 13 

c3df3601 I 

C30H40016 

‘3 IH4O013 

C31H42017 

c 3  l H 4 2 0 1 8  

c3 l H 4 8 0 1 2  

C32H38015 

C32H42014 

C32H44018 

C32H48017 

C34H440 16 

C34H460 19 

C35H42021 

C36H42019 

C36H42020 

c4&44020 

C43H54022 

C43H60022 

C43H60023 

C46H58025 

C47H70016 

C48H64027 

C52H68030 

C53HS0021 

C61H86034 

53 
49 
138 
180 

181 

199 
200 
163 
162 
164 
19 

161 
25 
26 
212 
1% 
31 
211 
1% 
51 
52 
54 
157 
221 
214 
215 
222 
219 
213 
223 
220 
216 
217 
218 

13-0-Weoylplumieride 
Allanemside 
Jasmolactone D tetramethylate 
6’-0-[(2R)-Methyl-3-veratroy- 

loxypropanoyll-7~- 
morroniside 

lorypropanoyll-7P- 
morroniside 

Hydrangenoside A 
Hydrangenoside B 
Isonuerhenide 
Hiiragilide 
Neonuezhcnide 
2 ’-0-foliamenthoyldihydrc- 

penstemide 
Newleuropein 
Furcatoside B 
Furcatoside A 
Lisianthoside 
Jasminin- lO”-O-glucoside 
Suspensolide B 
Centauroside 
Gelidoside 
Proroplumericin A 
lu-Protoplumericin A 
Protoplumericin B 
Scabmide 
Sambacolignoside 
Jasmoside 
Pulosarioside 
Oleoacteoside 
Desfontainic acid 
Oleonuezhenide 
Oleoechinacoside 
Desfontainoside 
Sambacoside A 
Sambacoside E 
Sambacoside F 

6’-0-[( ZR)-Methyl-3-veratroy- 

TABLE 4. Plant Index. 

Actinidiaceae 
Artinidia 

Apocynaceae 
Allamanh 

Alstonia 
Alyxia 
C c b e a  

Plumeria 
Bignoniaceae 

Kigelia 
Caprifoliaceae 

Akl ia  
Lonicca 
Sambucus 
Viburnum 

Cornaceae 
Aucuba 

Dipsacaceae 
Dipsacus 

60,61,62,63,64,65,89,90, 

33,34,36,37,38,39.40,%, 

56 
215 
78,79,80,81,82,83,84,85, 

42,43,45,46,52,53 

76 

206,207,208 
109,113,114,115,130 
5,6,7,108,120,121 
18,23 ,24 ,25 ,26 ,27 .28 ,29 ,  

101,102 

47,48,49,50,51,% 

&,87 

30,31,32 

95 

209 

Eucommiaceae 
Eurommia 

Gentianaceae 
Centauriwm 
Erythraea 
Exarum 
Gentiana 

Lisianthus 
Menyanther 
S w i a  

Gdeniaceae 
S c m l a  

Labiatae 
Centranthus 
Neprta 
Teurrium 

Loasaceae 
Mentzelia 

Lnganiaceae 
Desfontainra 
Gelsemium 

%, % 

150,151,152,153 
211 
189 
111,112,131,132,156,157, 
167,168,169,170,171, 
180,181,184 

212 
139,140 
127,128,1%,155 

210 

77-93 
57,58,59,69.100 
71,72,91,92 

88 

219,220 
97.98.99 
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Stryrhnu 
Oleaceae 

Jasminum 

Ligustnm 

Olea 
Osnrantbus 
Syringa 

Rubiaceae 
Cwksbanksia 
Galium 

75,106 

133,134,136,137,141,142, 
143,144,145,146,147, 
148,149,158,214,216. 
217,218,221 

lis, 124,163,164,165,166, 
186,190,191,192,193, 
1%. 213 

117,185,188,197,198 
162,187 
105,159,160,161,182,183, 

222.223 

129 
125,126 

Garhia  
lsertia 

Mcrinah 
Naurlea 
Posoquwia 

Saxifragaceae 
Hydrangea 

Scrophuiariaceae 
Penstemon 

Rebmnnia 
Valerianaceae 

Nardortacbyi 
Patrinia 

79 172,173,174,175,176,177, 

178,179 
41 
110 
73,74 

199,200,201,202,203,204, 

2,3,5,8,9,10,13,14,15,17, 

66,103,104 

4 
67,68,70 

205 

19,20,21,22 
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