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IRIDOIDS. AN UPDATED REVIEW. PART I. 

CHRISTIE A. E@ROS* and FRANK R. STERMITZ 

Departmmt of Chenistry, Coloraab State University, Fort Collins, Coloraab 80523 

Assmcr.--Iridoid structures published for the fint time during 1980-1989 are listed 
with available physical and spectral data: mp, [UID, uv, 'H nmr, I3C nmr. Also included are re- 
visions of iridoid structures originally published prior to 1980. The compounds are indexed al- 
phabetically and by molecular weight, and a plant source index is also included. 

This review is mainly a compilation of new iridoids reported in the literature since 
the El-Naggar and Beal review of 1980 (1) through December 1989 (Table 1). The 
large number of new structures necessitated division into two parts for publication. Seco- 
iridoids, valeriana iridoids, plumeria-type iridoids, and other miscellaneous iridoid- 
like structures will be published separately. This work does not include the separately 
recognized classes of bis-iridoid-alkaloids or pyridine monoterpene alkaloids. A few 
semisynthetic iridoids were included. 

The main anticipated use of this review is for the rapid identification of isolated 
iridoids by 'H- and 13C-nmr spectroscopy. It is intended to be a comprehensive list of 
iridoid glycoside and aglycone structures for the time period indicated but does not in- 
clude references to all isolations of a particular compound from all plant sources. Be- 
cause of this, it can be viewed only as a starting point for biosystematic purposes. Spec- 
tral 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 reported nmr spectral data for a single compound, the higher resolution data ob- 
tained in D,O or CD,OD were usually used. Compounds reported in the earlier review 
(1) have been included only when the structures (including stereochemistry) were re- 
vised or when significantly better spectral data ('H and 13C nmr) were reported. Papers 
detailing 13C-nmr data of several previously reported compounds have been published 
( 2 4 ) ;  these compounds were generally not included here. 

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 
(1). Group 1 contains iridoids with an eight-carbon skeleton; Group 2 contains iridoids 
with a nine-carbon skeleton and is further divided into subsets depending on whether 
the ninth carbon is attached to C-4 (Group 2a) or C-8 (Group 2b); Group 3 contains 
iridoids with ten-carbon skeletons; Group 4 consists of iridoid aglycones; and Group 5 
contains bis-iridoids and bis-iridoid aglycones. The oxidation state of C- 10 and C- 11 
(Figure 1) guides the arrangement of compounds in all groups except Group 5 ,  which is 
ordered by increasing molecular weight. In Group 3, for example, a compound with a 
C- 1 1 Me and a C- 10 Me precedes one with a C- 11 Me and a C- 10 CH,OH, which pre- 
cedes a compound with a C- 1 1 CH,OH and a C- 10 Me. The available data were listed 
in the following order: name; molecular formula; molecular weight; melting point ("C); 
optical rotation (solvent); uv (A max, nm); 'H-nmr (spectrometer frequency, solvent) 
chemical shifts (in ppm, starting with H- 1 and listed in order) with assignments, mul- 
tiplicities, and coupling constants in Hz; 13C-nmr (solvent) chemical shifts (in ppm, 
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starting with C-1 and listed in order) with assignments; plant source (family); refer- 
ence($. Assignments with the same superscript may be interchanged. Space considera- 
tions required the omission of ir and ms data, but that does not necessarily mean that 
these data were not reported in the referenced paper. Data for derivatives were not usu- 
ally listed unless the derivative, rather than the free iridoid, was isolated. 

Numbering of the iridoid skeleton and of the most common hnctionalities 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 ( 'ff),  etc. according to their substitution position on the main iridoid skele- 
ton, except in cases of substituents on other substituents. For example, the sugar por- 
tion of ap-0-glucosylcinnamate group would be designated as triple prime if the cinna- 
mate bore the double prime designation. For bis-iridoids, the separate parts are desig- 
nated as a and b, 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. 

TMLE 1. New Iridoids 

Group 1 (8-carbon skeleton) 

1. UNDULATIN (4 ' -0-~-Co~m~0yl-  
7,8dihydro-8dehydro~ym~hyl- 
ks ios ide)  C23HZB09 466.48 mp 227-228' [a] - 177.7' 

(MeOH) uv 315, 230 (MeOH) (100 MHz CD30D) 

dd, 6.5), 2.95 (H-5, bm), 2.52-2.3 (H-6), 2.3-2.1 (H- 
7), 1.6-1.8(H-8), 3.2(H-9, bm),4.96(H-l' ,d, 7.5), 

3", d, 9). Tecomella uitdukzza (Bignoniaceae) 

5.71 (H-I, d, 0.5), 6.38(H-3, dd, 6.5, l), 5.16(H-4, 

Og lu-4-O-pcou rn aroy I 6.36/7.7 (Ha, HB, d's, 16), 7.5 (H-2", d, 9), 6.85 (H- 
(7) 

To 
2. 6+i-STILBERICOSIDE C14H,,0,, 348.3 1 [or] -67' (EtOH) (500 MHz 

D20)5.25(H-l,d,9.6),6.59(H-3,d, 6.2),4.96(H- 
4, d, 6.2), 4.08 (H-6, s), 3.69 (H-7, d, 1.7), 3.88 (H-8, 
d, 1.7), 2.48(H-9,d, 9.6),4.85(H-l',d,8.l);(D,O) 

(C-6), 58.8 (C-7)*, 59.3 (C-8)', 49.9 (C-9), 100.1 (C- 
1'), 73.6 (C-2'), 76.7 (C-3'), 70.4 (CA'), 77.2 (C-5'). 

"9 OH 

97.1 (C-1), 144.9 (C-3), 104.3 (C-4), 79.8 (C-5), 77.1 To 
Oglu 

61.5 (C-6'). Thunkgiu ukztu (Acanthaceae) (8) 

3. STILBERICOSIDE C,4H2001, 348.31 mp 144-146" (hexaacetate) la1 

6.48 (H-3, d, 6.2), 5.04 (HA, d, 6.2), 4.23 (H-6, d, 
-61.5' (H2O) (500 MHz DZO) 5.33 (H-1, d, 8.2), 

HO 

1.7), 3.75 (H-7, m), 3.79 (H-8, d, 2.5), 2.58 (H-9,d, 
8.2), 4.83 (H-l' ,  d, 8.0); (D2O) 96.5 (C-l), 143.1 (C- 
3), 107.4 (C-4), 73.4 (C-5), 77.9 (C-6), 59.4 (C-7)', 
56.3 (C-8)', 49.7 (C-9), 99.9 (C-I'), 73.5 (c-2'),76.6 Oglu 
(C-3'), 70.4 (C-47, 77.2 (C-5'), 61.5 (C-6'). Stilbe 
(Verbenaceae), Thunkgiu (Acanthaceae) (8,9) 

Qo 
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4. THUNBERGIOSIDE C,4H2,C10,0 384.77 (500 MHz D20) 5.54 (H-1, 
d, 3.5), 6.40(H-3,d, 6.5), 5.19(HA,dd,6.5,0.5), 
3.82 (H-6, d, 8.5), 3.97 (H-7, t, 8.5), 3.84'3-8, t, 9), 
2.35 (H-9, ddd, 9, 3.5, 0.51, 4.78 (H-l', d, 8.0); 
(D20) 94.4 (C-1), 141.4 (C-3), 109.0 (CA), 68.3 (C- 
5), 8 1.5 (C-6). 67.4 (C-7), 74.0 (C-8). 53.8 (C-9), 99.3 
(C-1'), 73.3 (C-2'), 76.2 (C-3'), 70.4 (CA'), 77.0 (C- 

HO 

I e.. Qo 

HQ 

Ho Oglu 
5'), 6 1.5 (C-6'). Thunbcrgiafragrrrm (Acanthaceae) (8) 

Group 2a (9-carbon skeleton; ninth carbon on C-4) 

5. 6'-O-ACETnDDEUTZIOSIDE C,,H2401, 388.37 mp 223-225'(dec) [a] -82" 

3, m), 2.06 (H-5), 4.12 (H-6, dd, 7.5, 1.5), 3.62 (H-7, 
m), 3.68 (H-8, d, 3), 2.55 (H-9, dd, 10, 8), 1.63 (H- 
11, s), 4.33 (H-6', m), 2.09 (OAc); (D20/Me2CO-dd 

(MeOH) (90 MHz D,O) 4.78 (H-1, d, lo), 6.17 (H- 

96.8 (C-1), 135.8 (C-3), 113.3 (CA), 41.0 (C-5), 78.5 
(C-6). 59.3 (C-7), 56.2 (C-8),42.5 (C-9), 16.1 (C-ll), 
100.1 (C-l'), 73.5 (C-2'), 76.4 (C-3'), 70.2 (CA'), 
74.5 (C-5'), 63.8 (C-6'). Mntuliaalbcrcmr (Loasaceae) 
(10) 

oglu-6-OAc 

6. SCABROSIDOL (5f3,7a-Dihydroxy- 
deutziol) C1,H24011 380.35 [a] -109' (MeOH) uv 218 

(MeOH) (90MHzD20)5.56(H-l,d, 1.5), 6.15(H- 
3, d, 1.5), 4.0-3.4 (H-6, H-7, H-8), 2.28 (H-9, dd, 
11.5, 1.5), 1.58 (H-11, d, 1.5); (D20) 93.1 (C-1), 
135.7 (C-3), 116.0 (C-4), 68.0 (C-5), 81.3 (C-6), 78.3 
(C-7), 72.2 (C-8). 53.2 (C-9), 11.6(C-11), 98.9(C-1'), 
73.3 (C-2'), 77.0(C-3'), 70.5 (CA'), 76.2(C-5'), 61.5 

HOIUO. @o 

HO Oglu (C-6'). Dcrrtzia s u h u  (saxifragame) (1 1) 

7. LYCHNITOSIDE 

~ Oglu 

Cl,H2,O8 330.33 Verbuscum Iycbnitis (Scrophularia- 
ceae) (12,13) 

8. ALLOSYLDECALOSIDE C2,H320,4 508.48 mp 239" (dec) tal -163' 
(H20) (90 MHt D2O) 5.06 (H-1, d, 6), 6.48 (H-3, 
m), 2.78 (H-5, m, 7.5,4), 4.7 (H-6), 6.03 (H-7, H-8, 
m), 3.12 (H-9, dd, 8, 6), 4.32 (H-11, m), 4.7 (H-19, 

HO CHg-allose 

4.15 (H-3". bs); (D2O) 98.5 (C-1). 141.6 (C-3), 113.5 
(C-4), 44.7(C-5), 81.0(C-6), 136.1(C-7), 134.2 (C-8), 
47.7 (C-9), 70.1 (C-ll), 99.7 (C-1'), 73.5 (C-2'), 76.5 

1"), 71.2 (C-2"), 72.0 (C-3"), 67.7 (CA"), 74.4 (C-59, 
Oglu (C-39, 70.4 (CAI), 77.1 (C-5'), 61.5 (C-6'), 99.4 (C- 

62.1 (C-6"). MmtzeIiu aIhcm (Lawaceae) (10) 

Qo 

eo 
9. GLUCOSYLDECALOSIDE C21H320,4 508.48 nonaacetate rnp 177-179' [a] 

6.48 (H-3, m), 2.76 (H-5, m), 6.01 (H-7, H-8, m), 
3.15 (H-9),4.32(H-l1, m), 4.49(H-l",d, 7.5);(D20) 

-126' (CHCI,) (90 MHt D20) 5.06 (H-1, d, 6), 
HO CH2091U 

98.5 (C-I), 141.6 (C-3), 113.3 (C-4), 44.6(C-5), 80.9 
(C-6), 136.1 (C-7), 134.2 (C-8), 47.7 (C-9), 70.3 (C- 
1 I), 99.4 (C-l'), 73.4 (C-2'),76.6 (C-3'), 70.3 (C-4'), 

oslu 77.1 (C-5'). 61.4 (C-6'), 101.8 (C-1"), 74.0 (C-2"), 
76.4 (C-3"), 70.3 (C-4"), 76.4 (C-5"), 61.4 (C-6"). 
MmtzeIiu Iideyi (Loasacme) ( 10) 
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10. 

11. 

12. 

13. 

14. 

QUINOVOSYLDECALOSIDE 

HO CHZOquinovose 

Qo Oglu 

EPOXYDECALOSIDE (1 1-Hydroxy- 
deutzioside) 

H6H Oglu 

WOSYLEPOXYDECALOSIDE 

CHfiallose 

H@o 

Oglu 

GLUCOSYLEPOXYDECALOSIDE 

6Iu Oglu 

MENTZELOSYLEPOXYDECALO- 
QoO-mentzelose SIDE 

oglu 

C,1H3z013 492.48 Octaacetate mp 156-157" [a) 

(H-3, m), 2.80 (H-5, rn), 4.7 (H-61, 6.03 (H-7, H-8, 
rn), 3.13 (H-9, rn), 4.32 (H-11, m). 4.51 (H-I", d, 

- 129" (CHCI,) (90 MHz DZO) 5.05 (H-1, d, 6), 6.49 

7.5);@20)98.7(C-l), 141.7(C-3), 113.6(C-4), 44.9 
(C-5), 81.2(C-6), 136.2(C-7), 134.2(C-8), 47.8(C-9), 
70.5 (C-ll), 99.6(C-1'), 73.6(C-2'), 76.6(C-3'), 70.5 
(C-4'), 77.2 (C-5'),61.5 (C-69, 101.9(C-l"), 74.2 (C- 

MentzeIia Iindleyi (Loasaceae) (10) 
2"). 76.7 (C-3"), 75.8 (C-4"), 72.6 (C-5"), 17.6 (C-6"). 

C,,H,,O,, 362.33 rnp 187-188"(dec) [a) -86" 
(MeOH) (90 MHt DZO) 4.89 (H-1, d, IO), 6.42 (H- 
3, rn), 2.28 (H-5, t, 7.5), 4.11 (H-6, bd, 7.5), 3.63 (H- 
7, rn), 3.73 (H-8), 2.54(H-9, dd, 9, 7.5), 4.05 (H-11, 
rn); (DzO) 96.9 (C-l), 139.9 (C-3), 115.8 (C-4), 37.9 
(C-5), 78.6 (C-6), 59.1 (C-7), 56.2 (C-8). 42.1 (C-9), 
62.O(C-l1), 99.9(C-1'), 73.5 (C-2'), 76.6(C-3'), 70.3 
(C-4'), 77.1 (C-5'), 61.4 (C-6'). MentzeIia Iindheimerii 
(Loasaceae) (10) 

Cz1H3z015 524.48 rnp 274-275"(dec) [a) -98" 

m), 2.32 (H-5, t, 7.5), 4.2 (H-6), 3.69 (H-7, rn), 3.78 
(H-8, d, 3), 2.59 (H-9, dd, 9.5, 7.5), 4.29 (H-11, m), 
4.7 (H-l"), 4.17 (H-3", bs); (D,O) 97.0 (C-l), 142.2 

(HzO) (90 MHt DZO) 4.97 (H-1, d, 9.5), 6.55 (H-3, 

(C-3), 111.8 (C-4), 38.3 (C-5), 78.0 (C-6), 59.3 (C-7), 
56.1(C-8), 42.2(C-9), 69.6(C-11), lOO.l(C-l'), 73.5 
(C-2'), 76.6 (C-3'), 70.3 (C-4'). 77.1 (C-5'), 61.4 (C- 
6'), 99.2 (C-1"), 71.2 (C-2"), 72.0 (C-3"), 67.7 (C-4"), 
74.5 (C-5"), 62.1 (C-6"). Mentzelia albescens 
(Loasaceae) (10) 

C2,H3z01, 524.48 mp 216-217"(dec) [a] -87" 
(H20) (90MHzD20)4.96(H-1, d, 9.5), 6.54(H-3, 
rn), 2.35 (H-5, t, 7.5),4.22(H-6,dd, 8,4.5), 3.68(H- 
7, rn), 3.79 (H-8), 2.52 (H-9, dd, 9.5, 7.5), 4.30 (H- 
11, rn),4.50(H-l", d, 7.5);(DzO)97.0(C-l), 142.2 
(C-3), 111.9 (C-4), 38.2 (C-5), 78.1 (C-6), 59.4 (C-7), 
56.2(C-8), 42.2(C-9),69.7 (C-ll), lOO.O(C-1'), 73.5 
(C-2'), 76.7 (C-3'), 70.5 (C-4'), 77.1 (C-5'), 61.6 (C- 
6'), 101.5 (C-1"), 74.0(C-2"), 76.7 (C-3"), 70.5 (C-4"), 
76.7 (C-5"), 61.6 (C-6"). MentzeIia Iindheimerii 
(Loasaceae) (10) 

C2&30013 478.45 mp 236-237' (dec) (0.3 

(H-3, rn), 2.29(H-5, t, 7.5), 4.15 (H-6, bd, 7.5), 3.66 
(H-7, rn), 3.77 (H-8, d, 3), 2.60 (H-9 dd, 9.5, 7.5), 

2), 3.89 (H-3", m, 8-12, 2.5), 1.77 (H-4", rn), 3.94 
(H-5" eq, rn, 12), 3.48 (H-5"ax, rn); (DzO) 96.9 (C-l), 

- 108" (H2O) (270 MHt DZO) 4.94 (H-1, d, 9.5), 6.5 1 

4.23(H-11, 11.5),4.61(H-l",d, 1.5), 3.81(H-2", bt, 

141.7 (C-3), 112.2 (C-4). 38.6 (C-5), 78.1 (C-6), 59.3 
(C-7), 56.1 (C-8), 42.2 (C-9), 69.8 (C-ll), 100.0 (C- 
1'), 73.5 (C-2'), 76.5 (C-3'), 70.3 (C-4'), 77.1 (C-J'), 
61.4(C-6'), 99.8(C-lr'), 69.4(C-2"), 68.5 (C-3"), 29.2 
(C-4"), 60.2 (C-5"). Mentzclia involumata (Loasaceae) 
( 10) 
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19. RANDIOSIDE C1~H20010 372.33 Ial -29.4" (MeOH) uv 217 
(MeOH) (60 M H z D ~ O )  5.68 (H-1, d, 3.0), 7.45 (H- 
3, d, 1.4), 8.08 (H-6, dd, 6.0, 3.0), 6.28 (H-7, dd, 
6.0, 2.0), 3.80 (COOMe). Randiu cunthzoidcs (Rubia- 
ceae) (14) 

Oglu Group 2b (9-carbon skeleton; ninth carbon on C-8) 

16. 10-DEOXYMELImOSIDE C21H32014 508.48 {a) -60.5" (MeOH) (400 
MHz CD3OD) 5.80 (H-1, d, 2.5), 6.39 (H-3, d, 6.5), 

"O Oglu 5.15(H-4,dd,6.5, 1.0),4.28(H-6,bd,2.5),5.61(H- 
7,d t ,  2.5, 1.2), 3.25(H-9,m,2.5, 1.2, 1.0h 1.89(H- 
10,bs),4.75(H-1',d,8),4.65(H-lr',d,8), 3.96,3.85 
(H-6', H-6". dd, 12.0, 2. l), 3.81, 3.70 (H-6', H-6", 
dd, 12.0, 4.2); (CD3OD) 93.2 (C-1), 142.8 (C-3), 

Me C@U 105.0(C-4), 79.1(C-5), 78.6(C-6), 128.7(C-7), 144.5 
(C-8), 53.5 (C-9), 15.8 (C-lO), 99.8 (C-l'), 75.2 (C- 
2'), 78.5 (C-3')a, 71.7 (CAI), 78.2 (C-5'Y, 62.8 (C- 

Eo 
6'), 97.7 (C-1"), 74.9(C-2"), 78.3 (C-3")', 70.6(C-4"), 
77.0 (C-5")', 62.1 (C-6"). Lamiattrumgaleobdolon subsp. 
fiavidrrm (Labiatae) (15) 

17. TEUHIRCOSIDE CI5H,,O9 344.32 mp 213" [a) -400.7' (MeOH) 
~~226,202(H20)(25OMH~D20)6.07(H-l, d, 2.5), 
6.38(H-3,d,6.5), 5.01(H-4,dd,6.5, 1.3),6.05(H- 
7, m), 3.39(H-9, rn), 2.29(H-10, dd, 1.3, 1.0),4.75 
(H-1', d, 8.0); (D20) 94.1 (C-1), 144.4 (C-3). 106.1 

Me Oglu 78.1 (c-39, 72.5 (C-4'), 75.2(C-5'), 63.5 (C-6'). Tew- 

(C-4), 79.2 (C-5), 210.8 (C-6), 130.2 (C-7), 179.2 (C- 
8), 58.9 (C-9), 20.2 (C-lo), 100.7 (GI f ) ,  74.5 (C-2'), 

rium hircaninrm (Labiatae) (16) 

18. TEUCARDOSIDE 

Me Oglu 

19. WOBETONICOSIDE 

Me Oglu 

C21H30013 490.46 (a) - 183.5" (MeOH) uv 231, 

(H-3, d, 6.5), 5.02 (H-4, dd, 6.5, 1.3), 6.11 (H-7, rn, 
2.0, 1.3). 3.80 (H-9, m), 2.31 (H-10, dd, 1.3, <l) ,  

206 (H20) (250 MHz D2O) 5.98 (H-1, d, 1.8), 6.45 

4.75 (H-1', d, 8), 5.31 (H-1", d, 2), 1.20 (H-6", d, 
6.5); (D2O) 92.8 (C-l), 144.1 (C-3), 102.6 (C4), 77.0 
(C-5), 206.4 (C-6), 128.6 (C-7), 178.2 (C-8), 53.3 (C- 
9), 18.3 (C-lo), 99.4 (C-l'), 73.5 (C-2'), 76.4 (C-3'), 
70.3 (C-4'), 77.0(C-5'), 61.5 (C-6'), 96.9(C-1"), 71.6 
(C-2"), 70.9 (C-3"), 72.7 (C-4"), 70.3 (C-5"), 17.3 (C- 
6"). Tem'um arrirrini (Labiatae) (16,17) 

C21H30014 506.46 [a) -53.3" (MeOH) uv 230, 
211 (MeOH) (400 MHz D2O) 5.95 (H-1, d, 1.2), 
6.45 (H-3, d, 6.4), 5.04 (H-4, dd, 6.4, 1. l),  6.13 (H- 
7, t, 1.5), 3.97 (H-9, rn), 2.30 (H-10, s), 4.77 (H-1', 
d, 8.0) ,  3.39(H-2',dd,9.0, 8.0), 3.42(H-3', t), 3.48 
(H-4', t), 3.50 (H-5', rn), 3.94 (H-6', dd, 12.3, 2. l), 

(H-2", dd, 8.3, 2.9), 4.20 (H-3", t, 2.9), 3.60 (H-4", 
dd, 10.1, 2.9), 3.72 (H-5", m), 3.85 (H-6", dd, 12.3, 

3.72 (H-6', dd, 12.3, 5.9), 5.29 (H-1", d, 8.3), 3.47 

2.1), 3.64 (H-6", dd, 12.3, 5.4); (DZO) 92.3 (C-l), 
144.2 (C-3), 102.8 (C-4), 77.5 (C-5), 204.9 (C-6), 
127.9(C-7), 178.5 (C-8), 55.0(C-9), 17.7(C-10), 98.9 
(C-1'). 73.7 (C-2'), 75.7 (C-3'). 69.6 (C-4'), 76.3 (C- 
5'), 60.8 (C-6'), 96.7 (C-l"), 71.3 (C-2"), 70.7 (C-3"), 
66.8 (C-4"), 72.4 (C-5"). 61.2 (C-6"). Betmica ofircinulis 
(Lamiaceae) (18) 
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20. 5,6-p-EPOxY-7p-HYDROxY-8p- 
METHYL- 1-p-DRHAMNOSIDAL 
IRIDOID 

21. PROCUMBOSIDE 

qo 
Me Oglu 

22. DECUMBESIDE B 

HO 

23. DECUMBESIDE A 

Me 0giu-2-0-pcoumaroyi 

24. 6'-O-p-COUMAROnPRO- 
CUMBIDE 

C,,H,,O, 330.33 mp 265-266" uv 209 (EtOH) 
(tetraacetate ? MHz CDCI,) 5.35 (H- 1, d, 9), 7.6 (H-3,. 

2.25 (H-9, m), 0.95(H-10, bs), 4.75(H-l ' ,d,  8), 3.7 
(H-5', rn), 1.24(H-6',s), 2.04, 2.0, 1.96, 1.94(OAc); 
(tetraacetate CDCI,) 80.1 (C-l), 140.4 (C-3), 122.2 (C- 

d, 9), 5.2 (H-4, d, 9), 3.35 (H-6, bs), 4.6 (H-7, t, l), 

4), 56.9 (C-5), 56.1 (C-6), 73.0 (C-7), 36.8 (C-8), 50.3 
(C-9), 18.8 (C-lo), 99.7 (C-l'), 68.7 (C-2'), 71.8 (C- 
3'), 62.2 (C-4'), 71.6(C-5'), 19.4(C-6'), 21.1, 20.7, 
19.8, 19.4 (O=CMe), 170.6, 170.3, 169.4, 169.3 
(O=CMe). Burleriaprionitis (Acanthaceae) (19) 

C15H22010 362.33 fa] -112' (MeOH) (200 MHz 

dd, 12, 3.5), 2.96(H-4@, d, 12), 4.20W-6, s), 3.76 
(H-7, s), 2.76 (H-9, s), 1.55 (H-10, s), 4.75 (H-1', d, 
8); (CD3OD) 93.4 (C-l)a, 101.8 (C-3)', 37.4 (C-4), 
81.8 (C-5), 85.3 (C-6), 64.9(C-7), 66.1 (C-8), 58.9(C- 
9), 15.4 (C-10). 98.5 (C-l'Y, 74.6 (C-2'), 78.3 (C-3'), 

D,O) 5.43 (H- 1, SI, 5.48 (H-3, d, 3.5), 2.09 (H-4a, 

71.6 (C-49, 78.1 (C-5'), 62.6 (C-6'). Harpagophytum 
prorrrmbmJ (Pedaliaceae) (20) 

C24H280,1 492.48 [a) -13' (MeOH) uv 312, 
225(MeOH)(200MHzCD,OD)5.42(H-l,d, 6), 6.25 
(H-3, d, 6.5), 1.99 (H-6, bs), 3.26 (H-7, bs), 2.24 (H- 
9, d, 6), 1.47 (H-10, s), 3.94 (H-6', d,  11.5), 6.891 
5.81 (Ha,  HB, d's, 13), 7.65 (H-2", d, 8.5), 6.75 (H- 
3", d, 8.5); (CD3OD) 95.3 (C- I), 14 1.4 (C-3), 110.1 
(C-4), 76.7 (C-5), 43.7 (C-6), 64.0 (C-7), 67.0 (C-8), 
54.5(C-9), 17.3(C-l0),97.9(C-1'), 75.6(C-2')a,74.8 
(C-3')', 71.8 (C-4'), 78.4 (C-5'), 62.7 (C-6'), 167.0 
(C=O), 115.8 (Ca), 145.5 (Cp), 127.7 (C-l"), 133.8 
(C-2"), 115.8 (C-3"), 160.0 (C-4"). Ajuga demmbms 
(Labiatae) (2 1) 

C,4H2s0,, 492.48 fa] -60" (MeOH) uv 315, 
228 (MeOH) (200 MHz CD3OD) 5.50 (H-1, d, 5), 
6.2 1 (H-3, d, 6.5), 1.97 (H-6, bs), 3.2 1 (H-7, bs), 2.27 
(H-9, d, 5), 1.43 (H-10, s), 3.94 (H-6', d, 11.5), 6.36/ 
7.65 (Ha,  HP, d's, lG), 7.48 (H-2"), 6.81 (H-3"), 3.70 
(m, 2H's);(CD30D)94.9(C-1), 141.2 (C-3). 110.6(C- 
4), 76.9 (C-5), 43.7 (C-6), 64.1 (C-7), 67.1 (C-8), 54.6 
(C-9), 17.1 (C-lo), 97.9 (C-l'), 75.7 (C-2')', 75.1 (C- 
3')", 71.7 (C-4'). 78.5 (C-5'), 62.8 (C-6'), 169.2 
(C=O), 115.3 (CU), 147.3 (CP), 127.1 (C-I"), 131.2 
(C-2"), 116.9 (C-3"), 161.3 (C-4"). Ajugu &cumbmJ 
(Labiatae) (2 1) 

C24H280,2 508.48 {a] -58.2'(MeOH) uv 313, 
228 (MeOH) (200 MHz D,O) 5.30 (H-1, d, 8), 6.53 
(H-3, d, 6.5), 4.93 (H-4, d, 6.5), 3.93 (H-6, s), 3.38 
(H-7, s), 2.43(H-9, d, 8), 1.43(H-10, s), 4.46(H-6', 
dd, 12, 4.5), 4.60 (H-6', d, 12), 6.44/7.72 (Ha,  Hp,  
d s ,  16), 6.95 (H-2", d ,  8.5), 7.95 (H-3", d ,  8.5); 
(CD3OD) 96.1 (C-l), 144.1 (C-3), 104.2 80.1 
(C-5), 77.6 (C-6), 65.8 (C-7), 66.9 (C-8), 52.9 (C-9), 
17.6 (C-lo), 100.0 (C-l'), 74.7 (C-2'), 78.1 (C-3'). 
71.5 (C-4'). 75.6 (C-59, 64.2 (C-6'). 169.0 (C=O), 
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25. 6'-0-CINNAMOYLANTIRRINO- 
SIDE 

HO 

&o 

26. 6-0-ANGELOYLANTIRRINOSIDE 
(mixed with 6-0-Senecioylantir- 
rinoside) 

27. 6-0-SENECIOYLANTIRRINOSIDE 
(mixed with 6-0-Angeloylantir- 
rinoside) 

Me 0 

28. KICKXIOSIDE 

menthiafoloyl0 

Qo 

M i  Oglu 

146.8 (Ca), 114.9 (C@, 127.0 (C-l'), 131.2 ( C - n ,  

(Pedaliaceae) (20) 
116.8 (C-3"), 161.2 (C-4'). H~+gophytunr pocvnrbnrr 

C25H28011 504.49 {a] -67.3" (MeOH) (400 MHz 
CDC13/CD30D) 5.22 (H-1, d, 5 ) ,  6.26 (H-3, d, 6.2), 
4.72 (H-4, bd, 6.2), 3.70 (H-6, d, 2.5h 3.30 (H-7, bd, 
2.5), 2.32 (H-9, bd, 5), 1.30 (H-10, s), 4.53 (H-l' ,  d,  
8), 3.34 (H-2', H-4', m), 3.20 (H-3', m), 3.44 (H-5', 
m), 4.41 (H-6', dd, 12.5, 2.5), 4.34 (H-6', dd, 12.5, 
4.5), 6.35/7.58 (Ha, HB, d's, 16), 7.41 (H-2", H-4", 
m), 7.27 (H-3", m); (CDCI,) 92.6 C - 0 ,  142.5 (c-3), 
105.8 (C-4), 73.7 (C-5), 74.2 (C-6), 65.0 (C-7), 64.4 
(C-8), 51.0 (C-9), 16.5 (C-lo), 98.2 (C-l'), 72.7 (C- 
2'), 75.9 (C-3'), 69.7 (CA'), 75.5 (C-5'), 63.1 (C-6'1, 
167.2 (C=O), 117.3 (a), 145.5 (C@, 134.0 (C-l"), 
128.8 (C-2'9, 128.0 (C-3"), 117.3 (C-4"). Awvbinun 
wienrafc (Scrophulariaceae) (22) 

C2&280,, 444.44 uv 225.5 (MeOH) (90 MHz 
CD30D) 5.46 (H- 1, d, 6), 6.40 (H-3, d,  6), 4.90 (H-4, 
dd, 6,2), 4.96(H-6, d,  3), 3.50W-7, t, 3192.46W-9, 
d, 6), 1.49 (H-10, s), 6.16 (H-3"), 1.93 (H-49, 2.00 
(H-5"); (CD3OD) 94.9 (C-l), 143.0(C-3), 107.4(C-4), 
74.5 (C-51, 79.4 (C-6), 64.3 (C-7, C-8), 53.3 (C-9), 
17.3 (C-lo), 99.6(C-l'), 74.5(C-2'), 78.1(C-3'), 71.6 
(C-4'), 77.5 (C-5'), 62.8 (C-6'), 167.2 (C-l"), 128.7 
(C-29, 159.3 (C-3"), 20.6 (CA"), 27.4 (C-5"). Liww 
clementei (Scrophulariaceae) (23) 

C,&H,80,, 444.44 uv 225.5 (MeOH) (90 MHz 
CD,OD) 5.46 (H- 1, d, 6), 6.40 (H-3, d,  6), 4.90 (HA, 
dd, 6,2), 5.05 (H-6, d, 3),3.50(H-7, t, 3),2.46(H-9* 
d,  6), 1.50 (H-10, s), 5.83 (H-27, 2.16 (HA"), 1.93 
(H-5"); (CD3OD) 94.9 (C-l), 143.0 (C-31, 107.4 (CA), 
74.5 (C-5), 78.6 (C-6), 64.3 (C-7, C-8), 53.3 (C-9), 
17.3 (C-lo), 99.6(C-l'), 74.5 (C-2'), 78.1(C-3'), 71.6 
(C-4'), 77.5 (C-S'), 62.8 (C-6'), 169.3 (C-l"), 116.3 
(C-2"). 159.2 (C-3"), 20.6 (C-4"), 27.4 (C-5"). Linaria 
cfmuntci (Scrophulariaceae) (23) 

C21H36012 528.55 Ial -63.2' (MeOH) uv 230 
(MeOH) (400 MHz CD,OD/CDCI, 317) 5.38 (H-1, 
d, 6.3), 6.36 (H-3, d, 6.3), 4.90 (HA, d, 6.3), 4.96 
(H-6, d,  1.8), 3.53 (H-7, bd, 2.50W-9, d,  6.3), 
1.5O(H-10, s), 4.68(H-l', d, 8), 3.26(H-2', dd, 9.1, 
8), 3.35 (H-3', t, 9. l), 3.41 (HA', t, 9.11, 3.32 (H-S', 
m), 3.89 (H-6', dd, 12.1, 2.4), 3.70 (H-6', dd, 12.1, 

5", m), 5.86 (H-7", dd, 17.2, 10.5), 5.19 (H-8", dd, 
17.2, 1. I), 5.05 (H-8", dd, 10.5, 1.1), 1.83(H-9", b), 
1.26(H-10", s); (CD,OD/CDCI, 3/7)94.5 142.8 
(C-3), 106.8 (C-4), 71.2 (C-5), 79.0 (C-6), 64.4 (C-7), 
64.5 (C-8), 51.3 (C-9), 17.7 (c-10). 99.4 (C-l'), 75.3 
(C-2'), 77.5 (C-3')a, 72.4 (C-4'), 77.2 (C-5')a, 62.5 (C- 
6'), 169.0 (C-1"), 145.5 (C-2"), 127.2 (C-3"), 24.5 (C- 

5), 6.90 (H-3", dt, 7.2, 1.3). 2.23 (H-4", m), 1.62 (H- 



Sep-Oct 19907 Boros and Stermitz: Iridoid Review 1063 

29. 6-O-NEROL-8-OY"TIR- 
RINOSIDE 

Me Oglu 

30. 6-DESOXY-8-O-ISOFERU- 
HARPAGIDE 

HO 

isoferubyl0 

31. MYOPOROSIDE (revision of 
stereochemistry at C-6) 

HO h -. Me Oglu 

32. 6-0-ACETYLMIOPOROSIDE 

4'9, 41.3 (C-5"), 71.2 (C-6'7, 144.7 (C-7"), 112.8 (C- 
8"), 13.2 (C-97, 28.0 (C-10"). Kckia s p w  (Scmphu- 
lariaceae) (24) 

C,,H360,2 528.55 [a) -88.8' (MeOH) uv 224 
(?) (400 MHz CDCI,/CD,OD) 5.42 (H-1, d, 5.8), 
6.37 (H-3, d, 6.2), 4.90 (H-4, bd, 6.2), 4.83 (H-6, d, 

10, s), 4.62 (H-1', d, 8) ,  3.32 (H-2', H-5', rn), 3.48 
(H-3', H-4', m), 3.84 (H-6', dd, 12.5, 2.5), 3.78 (H- 

2.2), 3.50(H-7,d,2.2), 2.55(H-9,bd, 5.8), 1.44(H- 

6'. dd, 12.5,4), 4.06(H-1", bd, 7), 5.41 (H-2", bt, 7), 
2.20 (H-4", bt, 7), 2.32 (H-5", bdt, 7, 7) ,  6.84 (H-6", 
tq ,7 ,  1.5), 1.83(H-9",dt, 1.5, I), 1.71(H-1O",dt9 1, 
1); (CDCI,) 93.1 (C-1), 142.2 (C-3), 105.5 (C-4), 73.4 
(C-5), 77.6 (C-6), 63.1 (C-7), '63.4 (C-81, 51.3 (C-9). 
16.5 (C-IO), 98.2(C-l'), 72.8(C-2'), 76.2(C-3'), 69.8 
(C-4'), 75.9 (C-5'),63.1 (C-6'), 58.2 (C-I"), 125.3 (C- 
2"), 137.1 (C-3"), 30.0 (C-4"), 26.5 (C-r"), 142.9 (C- 

10"). Anawhinum wimtafe (Scrophulariaceae) (22) 
6'9, 127.1 (C-7"), 167.6 (C-8"), 12.0 (C-9"), 22.7 (C- 

C25H32012 524.52 mp 139-141" uv 320, 289, 

6.20 (H-3, m), 5.82 (H-4, d, 13), 2.62-2.30 (H-6, rn), 
2.22-1.99 (H-7, m), 2.87 (H-9, bs), 1.38 (H- 10, s), 
6.38/7.60 (Ha, HB, d's, 16), 3.83 (OMe), 7.82 (OH, 

234, 216 (MeOH) (60 MHz CD3OD) 5.44 (H-1, bs), 

s);(CD30D)93.2(C-1), 140.8(C-3), 104.2(C-4), 74.1 
(C-5). 47.8 (C-6), 38.7 (C-7), 84.8 (C-8), 50.2 (C-9), 
25.6 (C-lo), 98.9(C-l'), 74.2 (C-2'), 78.8 (C-3'), 7 1.2 
(C-4'). 77.2 (C-5r), 62.2 (C-6'), 168.4 (C=O), 123.6 
(Ca), 146.1 (CB), 129.4 (C-l"), 112.8 (C-2"), 149.5 

(OMe). Vnaica.Jtnrm sibiricum (Scrophulariaceae) (25) 
(C-3"), 150.8 (C-4"), 111.5 (C-5"), 112.8 (C-6"), 56.1 

ClSH2409 348.35 [a] -175' (MeOH) uv 204 
(MeOH) (250MHzDZO) 5.5 (H-I, d, 2.4), 6.34(H- 
3, dd, 6.5, 2.0),4.96(H-4, bdd, 6.5, 2.2), 2.9O(H-5, 
m), 4.46 (H-6, dt, 10.3, 6.5), 1.76 ( H - ~ u ,  dd, 13.4, 
10.4), 1.94 (H-7B, bd, 13.4, 6.5), 2.30 (H-9, bd, 
8.0),  1.33 (H-10, s), 4.73 (H-l', d);(D@)93.6(C-1), 
141.0 (C-3), 101.7 (C-4), 36.1 (C-51, 72.0 (C-6),47.3 
(C-7), 77.7 (C-8), 50.8(C-9), 25.9(C-10), 98.8(C-1'), 
73.5 (C-2'), 76.4(C-3'), 70.4(C-4'), 77.0(C-5'), 61.5 
(C-6'). Myoparm (Myoporaceae), Pbysostegia virginiana 
(Lamiaceae) (26-28) 

C,,H260,, 390.39 la) - 165.3 (MeOH) uv 232, 

6.40 (H-3, dd, 6.4, 2.0), 4.95 (HA, dd, 6.4, 2.9), 
3.21 (H-5, dddd, 8.5, 6.8, 2.9, 2.0), 5.33 (H-6, q), 
2.16 (H-7, dd, 13.8, 6.8), 1.99 (H-7, dd, 13.8, 8.6), 
2.40 (H-9, dd, 8.5, 2.9), 1.45 (H- 10, s), 2.14 (OAc), 
4.82 (H-l', d, 8.0), 3.33 (H-2', dd, 9.1, 8.0), 3.43 
(H-3', t, 9. I), 3.53 (H-4', dd, 9. l), 3.50 (H-5', m), 
3.96 (H-6', dd, 12.3, 2.0). 3.76 (H-6', dd, 12.3, 5.9); 

207 (MeOH) (400 MHz DZO) 5.55 (H-I, d, 2.9), 

(D,O) 95.5 (C-l), 142.9 (C-3), 103.3 (c-4), 36.6 (c- 
5), 77.4 (C-6), 47.2 (C-7), 79.5 (C-8), 52.4 (C-9). 27.4 
(C-lo), 100.6(C-1'). 75.3(C-2'), 78.3 (C-3'), 72.3(C- 
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33. 8-O-ACETYLMIOPOROSIDE 

OH 

4'), 78.8 (C-5'). 63.3 (C-6'), 176.7 (O=CMe), 23.1 
(O=CMe). BUORW ofinulb (Lamiace4 (18) 

C17H26010 390.39 [a1 -151.8'(MeOH) uv 188 
(H20) (250 MHt D2O) 5.83 (H-1, d, 1.5), 6.32 (H- 
3, dd, 6.5,2), 5.00(H-4,dd, 6.5, 1.5), 2.89W-5, m, 
7,6,2, 1.5), 4.47(H-6,rn, 11.2,6, 5.8), 2.30(H-7a, 
dd, 13.5, 5.8), 1.84(H-78, dd, 13.5, 11.2),2.69(H- 
9, dd, 7, 1.5), 1.53 (H-10, s), 2.03 (OAC). 4.76(H-1', 
d, 7.5);(CD3OD)94.1 (C-11, 142.0(C-3), 101.3(C-4), 
37.1(C-5), 71.9(C-6),47.4(C-7), 88.0(C-8),49.3(C- 
9), 22.4(C-10), lOO.O(C-I'), 74.8(C-2'), 78.0(C-3'), 
7 1.6 (C-4'), 78.0 (C-5 '), 62.9 (C-6'), 173.3 (O=CMe), 
22.2 (O=CMe). Clcrohndnn tbomsonue (Verbenaceae) 
(29.30) 

34. RE"N1OSIDEC C21H34014 510.49 [a] -11.3' (MeOH) (90 MHz 
D2O) 5.7 1 (H-1, bs), 6.38 (H-3,q, 6, l), 1.56 (H- 10, 
s);(D20)94.1(C-l), 139.6(C-3), 105.8(C-4), 39.7(C- 
5), 77.0 (C-6)*, 45.8 (C-7), 86.2 (C-8), 49.1 (C-9), 
24.1 (C-IO), 98.7 q-l'), 73.6 (C-2'), 76.9 (C-3')', 
70.5 (C-4'), 76.5(C-5'), 61.6(C-6'), 94.6(C-17, 69.3 
(C-27, 70.5 (C-37, 70.2 (C-47, 71.8 (C-5"), 62.1 (C- 

-, 

67. Rrbnrmnirr glutirraru (Scroph-eae) (3 1) 

G o  
ogiu 

35. AJUGOL (revision of stereochemistry 

g a 0  MO 

at C-6) C15H2409 348.35 [a] - 172.1' (MeOH) (500 MHz 

0.5), 4.85 (H-4, ddd, 6.3, 3.2, 0.7), 2.72 (H-5, m), 
CD30D) 5.46(H-l, d, 2.3), 6.16(H-3, ddd, 6.3, 2.1, 

3.92 (H-6, dt, 5.2, 2.9), 2.04 (H-7, dd, 13.4, 5.7), 
1.79 (dd, 13.4, 4.7). 2.54 (H-9, dd, 9.6, 2.3), 1.31 
(H-10, s), 4.54 (H-l', d, 7.9), 3.20 (H-2', dd, 9.2, 
8.0), 3.37 (H-3', dd, 9.2, 8.0), 3.27 (HA', dd, 9.7, 
8.3), 3.30(H-5', m), 3.89(H-6',dd, 11.9, 2.0), 3.66 
(H-6', dd, 11.9, 5.7); (CD3OD) 93.8 (C-1), 140.4 (C- 
3), 105.9 (CA), 41.3 (C-5), 78.2 (C-6), 50.0 (C-7), 

(C-2'), 77.8 (C-3'), 71.7 (CAI), 78.0 (C-5'), 62.9 (C- 
6'). Ajngd t@m (Labiatae) (32-34) 

l-a @o Me oglu 

79.5 (C-8), 51.8 (C-9), 25.2 (C-'lO), 99.4 (C-If), 74.8 

36. AJUGOSIDE (Leonuride) (revision of 
stereochemistry at C-6) C17H2810 390.39 (D20) 94.5 (C-11, 140.5 (C-319 

104.3 (C-4), 40.6 (C-5), 76.4 (C-6), 47.7 (C-71, 90.1 
(C-8), 48.4 (C-9), 22.5 (C-lOr, 99.1 (C-l'), 73.6 (C- HO 
2'), 76.6 (C-3'), 70.5 (C-4'). 77.1 (C-5'), 61.6 (C-6'1, 
174.8 (O=CMe), 22.4 (O=CMc)'. Ajngu t@&m (Labi- 
a-) (32,341 

L e  cglu 

37. 6-O-pHYDROXYBENZOn- 
AJUGOL C22H28011 468.46 la1 -138.8" (MeOH) (200 

MHz CD30D) 5.5 1 (H-I, d, 2.4), 6.23 (H-3, dd, 6.2, 
0 2.3),5.02(H4,m),2.98(H-5,dd,9.2,2.2),5.02(H- 

6, m), 2.28 (H-7. dd, 14.2,6.4), 2.05 (H-7, dd, 14.2, 

l', d, 7.8), 4.0-3.2 (H-2'-H-6'. rn), 7.90 (H-2", d, 9), 
4.0), 2.61(H-9,dd,9.2,2.4), 1.40(H-10,~),4.67(H- 

6.82 (H-3", d, 9); (CD3OD) 93.5 (C-11, 141.1 (C-3), 
104.6 (C-4), 39.4 (C-5), 80.5 (c-6), 47.9 (c-7). 79.1 
(C-8). 51.7 (C-9), 26.1 (C-lo), 99.4 (C-l'), 74.8 (C- 
29, 78.0 (C-3'), 71.7 (C-4'), 78.2 (C-5'), 62.9 (C-6'). 

HO 
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38. 6-0-VMILLOUJUGOL 

0 

39. 6 4 - ( 4 " - 0 - ~ - ~ - R " 0 P Y -  
FLAN0SYLVANILLoYL)AJUGOL 

0 

40. 6-o-p-couMARoYLA]uGOL 

41. 6-O-Eir-FERULOYLAJUGL 

168.0 (C=O), 122.5 (C-I"), 132.8 (C-Y), 116.1 (C- 
37, 163.5 (C-4"). R h n n i a  glnrinara var. PIllpWcIl 
(Scmphulariaceae) (33) 

CZ3H3,O,, 498.48 [a] - 135.2" (MeOH) (200 
MHz CD3OD) 5.52 (H-1, d, 2.4), 6.23 (H-3, dd, 6.2, 
2.3), 5.02 (H-4, rn), 2.99(H-5, dd, 9.3,2.2), 5.02 (H- 
6, rn), 2.28 (H-7, dd, 14.2,6.4), 2.06 (H-7, dd, 14.2, 
3.9),2.62(H-9,dd,9.2,2.4), 1.41(H-10,~),4.68(H- 
l', d, 7.8), 4.0-3.2 (H-2', H-6', rn), 7.57 (H-2", d, 2), 
6.84 (H-5", d, 8.8), 7.58 (H-6". dd, 8.8, 2), 3.89 
(OMe); (CD,OD) 93.5 (C-l), 141.1 (C-3), 104.6K-4, 
39.4(C-5),80.7(C-6),47.9(C-7), 79.2(C-8), 51.7(C- 
9), 26.2 (C-IO), 99.5 (C-1'),74.8 (C-2'), 78.0 (C-3'). 
71.7 (C-4'), 78.2 (C-5'), 62.9 (C-6'), 168.0 (C=O), 
122.9(C-1"), 113.8(C-27, 152.9(C-3"), 148.7 (C-4"), 
115.9 (C-5"), 125.2 (C-6"), 56.5 (OMe). Rebmannia 
glutinosa var. pvrpwur (Scrophulariaceae) (33) 

C&,016 614.63 [a] -156.0' (MeOH) (200 
MHzCD~OD) 5.53(H-l, d, 2.4), 6.24(H-3,dd, 6.3, 
2.2), 5.01 (H-4, H-6, m), 3.01 (H-5, dd, 9.2, 2.2), 
2.29 (H-7, dd, 14.2, 6. l), 2.07 (H-7, dd, 14.2, 3.7). 
2.63 (H-9, dd, 9.2, 2.4), 1.41 (H-10, s), 4.69(H-1', 
d, 7.6), 4.1-3.2 (H-2'-H-6', H-2'"-H-5"', m), 7.61 
(H-2", d, 2), 7.19 (H-5", d, 8.6), 7.63 (H-6", dd, 8.6, 

(OMe);(CD30D)93.5(C-1), 141.1 (C-3), 104.5 (CA), 
2), 5.51 (H-l", d, 1.7), 1.22 (H-6'", d, 6.1), 3.88 

39.4 (C-5), 80.9 (C-6), 47.8 (C-7), 79.1 (C-8), 5 1.7 (C- 
9), 26.2 (C-lo), 99.4 (C-l'), 74.7 (C-2'), 77.9 (C-3'), 
71.7 (C-4')a, 78.1 (C-5'), 62.9 (C-6'), 167.5 (O=C), 
125.9(C-17, 117.5 (C-27, 151.1 (C-3"), 151.2 (CA"), 

71.8 (C-2"')', 72.2 (C-3'")', 73.7 (CAW), 71.0 (C-5"), 
114.4 (C-53, 124.4 (C-67, 56.6 (OMe), 100.5 GI"'), 

18.0 (C-6"'). Rebmannia glnrhosa var. pntpnw (Scro- 
phulariaceae) (33) 

CZ4HwO1 I 494.49 [a] - 144.9' (MeOH) (200 

2.2). 4.95 (H-4, rn), 2.93 (H-5, dd, 9.3,2.4), 4.95 (H- 
6, m), 2.24 (H-7, dd, 14.2,6.4), 1.99 (H-7, dd, 14.2, 
3.9),2.58(H-9,dd,9.3,2.4), 1.39(H-10,~),4.67(H- 
l', d, 7.8), 4.0-3.2 (H-2'-H-6', m), 6.347.63 (Ha, 

MHz CD3OD) 5.50 (H- 1, d, 2.4), 6.22 (H-3, dd, 6.4, 

HB, d's, l5.9), 7.45 (H-2", d, 8.7), 6.81 (H-3", d, 
8.7); (CD3OD) 93.5 (C-l), 141.0 (C-3), 104.6 (CA), 
39.3(C-5), 80.3(C-6), 47.9(C-7), 79.1(C-8), 51.6(C- 
9), 26.0 (C-lo), 99.4 (C-l'), 74.8 (C-2'), 78.0 (C-3'), 
71.7 (C-4'), 78.1 (C-5'). 62.9 (C-6'), 169.0 (C=O), 

116.8 (C-3"), 161.2(C-4"). Rrhmamirrglllrinaravar.p- 
115.4 (Ca), 146.6 (CP), 127.2 (C-19, 131.1 (C-23, 

puma (Scmphulariaceae) (33) 

Cz,H3201z 524.52 (a] -84.5" (MeOH) (200 M H Z  
CD,OD)5.48(H-l, d, 2.4), 6.20(H-3, dd, 6.4, 2.2), 
4.98 (HA, dd, 6.4, 2.4). 2.87 (H-5, dd, 9.3, 2.4), 
5.0-4.9(H-6,@, 2.23(H-7,dd, 13.9,6.6), 1.94(H- 
7, dd, 13.9, 4.6), 2.52 (H-9, dd, 9.3, 2.4), 1.37 (H- 
IO, s), 4.66 (H-l', d, 7.8), 4.0-3.2 (H-2'-H-6', rn), 
5.8U6.85 (Ha, HB, d's, 13. I), 7.76 (H-2", d, 2) ,  6.77 
(H-5", d, 8.3), 7.13 (H-6". dd, 8.3, 2), 3.87 (OMe); 
(CD30D) 93.4 (C-l), 140.9 (C-31, 104.7 (C-4), 39.1 
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(C-S), 80.1 (C-6), 47.9 (C-7), 79.0 (C-8), 5 1.5 (C-9), 
25.8 (C-lo), 99.4 (C-1'), 74.8 (C-2'), 78.0(C-3'), 71.7 
(C-4'), 78.2 (C-5'), 62.9 (C-6'), 168.0 (C=O), 115.7 
(Ca), 145.4 (CB), 128.2 (C-I"), 115.1 (C-2"), 148.3 

(OMe). RebmunnLa ghimsa var. pvrpvrur (Scrophularia- 
(C-39, 149.4 (C-43, 117.0 (C-53, 126.5 (C-63, 56.5 

ceae) (33) 

42. 6-0-;rum-FERULOYLAJUGOL C25H320,2 524.52 tal - 147.0' (MeOH) (200 MHz 

4.95 (H-4, m), 2.94 (H-5, dd, 9.3, 2 . 3 ,  4.95 (H-6, 
m), 2.24 (H-7, dd, 14.2, 6.3), 2.01 (H-7, dd, 14.2, 

l', d, 7.6), 4.0-3.2 (H-2'-H-6', m), 6.36l7.61 (Ha, 

7.05 (H-6", dd, 8.1, 1.7), 3.88 (OMe); (CD30D) 93.4 
(C-I), 140.9(C-3), 104.5 (CA), 39.2(C-5), 80.2 (C-6), 

CD3OD) 5.52 (H-1, d, 2.2), 6.22 (H-3, dd, 6.3, 2.2), 

3.9),2.60(H-9,dd,9.3,2.2), 1.39(H-10,~),4.70(H- 

HB, d's, 16), 7.15 (H-2", d, 1.7), 6.82 (H-5", d, 8. l), 

47.7 (C-7), 79.0 (C-8), 51.5 (C-9), 26.0 (C-lo), 99.3 
(C-l'), 74.6 (C-2'), 77.8 (C-3'), 71.6 (CA'), 78.0 (C- 
5 9 ,  62.8 (C-6'), 168.8 (C=O), 115.6 (Ca), 146.7 

(C-4"), 116.4 (C-53, 124.0 (C-63, 56.4 (OMe). 
Rebmunnirr g lut im var. pwpvna (Scrophulariaceae) 
(33) 

(CS), 127.6 (C-I"), 111.7 (C-T), 150.4 (C-33, 149.2 

43. NEMOROSOSIDE (64-Folia- 
menthoylajugol) C2,H3,011 514.57 mp 72-75' (400 MHz CDCI3) 

5.42 (H-1, bs), 6.15 (H-3, dd, 6, 2h4.87 (HA, H-6, 
m), 2.82 (H-5, bd, 9), 1.90-2.30 (H-7, HA", H-53, 
2.55 (H-9, bd, 91, 1.32 (H-10, SI, 4.77 (H-1'9 d, 8), 

3.63 (H-6'. dd, 12.2, 2.2), 6.83 (H-3", qt. 7.4, 1.4), 
5.40(H-7",qt, 7.5, 1.4),4.08(H-8",d, 7.51, 1.85(H- 

3 . 3 8 ( ~ - 3 ' , d d ,  9.3, 8.7), 3.92(H-6',dd9 12.2,6.6), 

9". d, 1.4), 1.69 (H-lo", d, 1.4); @ 2 0 )  93.7 (C-l), 
140.3 (C-3), 104.4 (C-4), 38.1 (C-5), 80.3 (C-6),46.7 
(C-7), 79.1 (C-8). 50.6(C-9), 25.6(C-10), 98.9(C-1'), 
73.6(C-2'), 77.0(C-3'), 70.5 (CA'), 76.4(C-5'), 61.6 
(C-69, 170.9 (C-13, 128.3 ( C - 0 ,  145.0 (c-33, 27.2 
(C-43, 38.1 (C-53, 140.7 (C-63, 123.5 (c-7"), 58.7 
(C-8"), 12.4 ( C - n ,  16.0 (C-10"). Pnrrtnnmr ncmmacuC 

(Scrophulariaceae) (35) 

44. 8-0-ACETYLHARPAGIDE C,,H260,, 406.39 [a1 -117' (MeOH) (200 MHZ 

4, dd, 6.5, I), 3.71 (H-6, d, 4 . n  1.95 ( H - ~ u ,  dd, 15, 
CD3OP) 6.07 (H- 1, d, l), 6.38 (H-3, d, 6.5), 4.91 (H- 

4.5), 2.17 (H-7B, d, 15), 2.85 (H-99 bs), 1.45 (H-10, 
s), 2.01 (OAC), 4.59 (H-1', d, 8), 3.89 (H-6', dd, 12, 
1.5); (CD3OD) 94.5 (C-l), 143.7 (C-3), 106.8 (c4), 
73.2 (C-5), 78.0(C-6), 46.0(C-7), 88.5 (C-8),55.5 (C- 

99.8(C-1'), 74.5 (C-2'), 77.6(C-3'), 71.6(C-4'), 77.6 
9), 22.5 (C-lo), 173.2 (O=CMe), 22.2 (O=CMe), 

(c-5'),62.8(C-6'). AjuguhmbrnSWiatae) (21,36) 

!Ae Qlu 

45. CAPRARIOSIDE (8-0-Benzoylharpa- 
gide) C21H28011 456.45 @ 2 0 )  96.5 (C-I), 145.2 (C-3), 

107.6 (C-4), 74.9 (C-5), 78.9 (C-6)', 47.1 (C-7), 91.2 
(C-8), 56.0 (C-9). 24.0 (C-lo), 101.4 (C-l'), 75.1 (C- 
2'), 78.1 (C-3'), 72.3 (CA'), 78.8 (C-5')*, 63.4(C-6'), 
171.0 (C=O), 133.0 (C-I"), 131.9 (C-z"), 131.3 

HO 

(C-3'7, 136.3 (C-4"). Cupraria b i f ia  (Scrophulariaceae) 
benzoyl0 E o  -Me oslu (37) 
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46. 8-O-cis-CINNAMOYLHARPAGIDE C24Hw01 494.49 no data available. Rogeria admo- 
pbylla (Pedaliaceae) (38) 

47. 8-0-p-COUMAROYLHARPAGIDE C24H30012 5 10.49 la) -30.5" (MeOH) uv 313, 

(H-3, d, 6.5), 5.04 (H-4, d, 6.5), 3.88 (H-6, d, 4), 
2.28 (H-7a, d, 15),2.08(H-78, dd, 1 5 , h  2.95 03-9, 
s), 1.50 (H-IO, s), 6.4017.65 (Ha, HP, d's, 16), 5.98 

224 (MeOH) (200 MHt D2O) 6.18 (H-1, bs), 6.49 
HO 

(H-2", d, 8.51, 6.94 (H-3", d, 8.5); (CD,OD) 94.6(C- 
I), 143.9 (C-3), 106.7 (C-4), 73.3 (C-51, 77.5 (C-6)', 
46.2 (C-7), 88.4 (C-8), 55.5 (C-9), 22.7 (C-lO), 99.9 
(C-1'). 74.4 (C-2'), 78.0 (C-3')*, 71.6 (C-4'), 78.0 (C- 

(CP), 127.0 (C-I"), 131.0 (C-2"), 116.7 (C-3"), 161.1 
5')a, 62.8 (C-6'), 169.3 (C=O), 116.3 (Ca), 146.5 

(C-4"). Haqugopbytumprcfumbm (Pedaliaceae) (20) 

48. 6'-O-p-COUMAROYL- 
HARPAGIDE C24H30012 5 10.49 czdtram mixture, no data avail- 

able. Rogeria adenophylka (Pedaliaceae) (38) 

49. DECUMBESIDE D C26H32013 552.53 {a) - 158' (MeOH) uv 307, 

6.39 (H-3, d, 6.5), 4.91 (HA, dd, 6.5, 1.5), 3.70- 
3.76(H-6, m), 1.94(H-7a, dd, 15,4.5), 2.17 (H-7f5, 

224 (MeOH) (200 MHt CD3OD) 6.08 (H-1, d, l), 
HO 

d, 15), 2.86 (H-9, bs), 1.46 (H- 10, s), 4.70 (H- l', d, 
8), 5.06 (H-3', dd, 9,9),  3.90(H-6', dd, 12, 2), 5.83/ 

3", d, 8.5); (CD3OD) 94.4 (C-11, 143.7 (C-3), 106.8 
6.86 (Ha, HP, d's, 13), 7.64 (H-2", d, 8.5), 6.74 (H- 

(C-4), 73.2 (C-5), 77.9 (C-6Y, 46.0 (C-7), 88.4 (C-8), 
55.4 (C-9), 22.4 (C-lo), 173.1 (O=CMe), 22.1 
(O=CMe), 99.7 (C-l'), 72.8 (C-2'), 78.0 (C-3')a, 69.7 

(Ca), 144.4 (CP), 127.5 (C-1"), 133.4 (C-2"), 115.7 
(C-3"), 159.7 (C-4"). Ajugu derumbm (Labiatae) 

@o 
Me 0glu-3-0-cispcournaroy1 

(C-4'), 77.5 (C-5'), 62.4 (C-6'), 167.9 (O=C), 116.9 

(21) 

50. DECUMBESIDE C C26H32013 552.53 [a) - 108' (MeOH) uv 312, 
227 (MeOH) (200 MHt CD3OD) 6.09 (H-I, bs), 
6.39(H-3,d, 6.5). 4.91(H-4,dd,6.5, 1.5), 3.72(H- HO 
6, d, 4.5), 1.94 ( H - ~ u ,  dd, 15, 4.5), 2.18 (H-7f3, d, 
15), 3.65-3.77 (H-8, m), 2.86 (H-9, bs), 1.46 (H-10, 

8), 5.07 (H-3', dd, 10,9), 3.54(H-4', dd, 10,9), 3.91 
(H-6', dd, 12, 2), 6.3917.66 (Ha, HP, d's, 16), 7.47 
(H-2", d, 8.5), 6.80 (H-3", d, 8.5); (CD30D) 94.5 (C- 

s), 2.02 (OAC), 4.72 (H-l ' ,  d, 8), 3.41 (H-2', dd, 10, 

A d  Me 0giu-3-0-pcoumaroyi 

I), 143.7 (C-3), 106.8 (C-4), 73.2 (C-5), 77.9 (C-6), 
46.0 (C-7). 88.4 (C-8), 55.4 (C-9), 22.5 (C-lo), 99.7 
(C-l'), 72.9 (C-2'), 78.4 (C-3'), 69.8 (CA'), 77.5 (C- 
57 ,  62.5 (C-6'). 168.9 (O=C), 115.4 (Ca), 146.5 
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51. DAUNOSIDE 

HOll-&o HO 

Me Oglu 

52. VIRGINIOSIDE 

53. PHYSOSIDE 

54. JARANIDOSIDE 

H O G o  

%e oglu 

(Cp), 127.1 (C-13, 131.0 (C-23, 116.7 (C-37, 161.0 
(C-43, 173.1 (O=CMe), 22.2 (O=CMc). Ajnga h- 
bmr(Labiatae) (21) 

C15H24010 364.35 [a] - 174.2' (MeOH) uv 193.5 

6.6), 5.66 (H-4, d, 6.6), 2.71 (H-6, dd, 14.4, 8.6), 
2.19(H-6,dd, 14.4, 11.0),4.68(H-7,dd, 11.0,8.6), 

(H2O) (100MHtD20)6.11(H-l, bs), 6.74(H-3, d, 

2.88 (H-9, bs), 1.58 (H-10, s); (CD3OD) 92.3 (C-l), 
139.3 (C-3), 111.5 (C4),  65.6(C-5), 46.6(C-6), 78.2 
(C-7)', 80.5 (C-8), 58.8 (C-9), 15.9 (C-lo), 99.0 (C- 
l'), 74.6 (C-2'), 78.1 (C-3')a, 71.8 (CA'), 77.6 (C- 
5')* ,  62.9 (C-6'). Hydrolysis of galiridoside (4,39) 

C15H22010 362.33 Ial -170' (EtOH) (250 hfI+ 
D20) 5.68 (H-1, bs), 6.39 (H-3, d, 6.6), 5 . 0 9  (HA, 
dd, 6.5, 1.6), 3.51 (H-6, d, 2.9), 3.41 (H-7, d, 2.9), 
2.16(H-9, m), 1.18(H-10, s), 4.70(H-1', d, 8); (D20) 
93.3 (C-I), 143.4 (C-3), 102.6 (CA), 69.3 (C-5). 61.7 

lo), 9 9 . 5  (C-l'), 73.4 (C-2'), 76.3 (C-3'), 70.6(C-1'), 
77.2 (C-J'), 61.5 (C-6'). Pbysosregia virginiama var. 
spac'asa (Lamiaceae) (27) 

(C-6)', 62.3 (C-7)', 77.3 (C-8), 52.1 (C-9), 20.2 (C- 

C,5H240,0 364.35 mp 222' [a] -232' (H20) 

6.5, 1.9), 5.02 (H-4, bdd, 6.5, 2.11, 2.78 (H-5, m), 
(250 MHz DZO) 5.57 (H-1, d, 1.9), 6.29 (H-3, dd, 

4.08(H-6, dd, 9.5, 7.0), 3.53(H-7,d,9.5), 2.36(H- 
9, bd, 9), 1.27(H-10,~),4.72(H-l',d, 8);(D20)93.4 
(C-l), 140.3 (C-3), 102.6 (CA), 30.3 (C-5). 75.5 (C- 
6)', 80.6 (C-7)', 74.9 (C-8), 47.6 (C-9), 23.2 (C-lo), 
98.7 (C-l'), 73.5 (C-2'), 76.4 (C-3'), 70.4(C-4'), 77.0 
(C-5'), 61.5 (C-6'). Pbysastegia virginiana var. spsciosa 
(Lamiaceae) (27) 

C17H26012 422.39 rnp 128-130' (90 MHz D,O) 
6.42 (H-1, s), 6.95 (H-3, d, 6), 5.55 (HA, dd, 6, 1.5), 
4.6-3.7 (H-6, H-7, m), 3.17 (H-9, s), 1.95 (H- 10, s), 
2.55 (OAc), 5.2 (H-1'). Ajnga spatabilis (Labiatae) 
(40) 

55. LINARIOSIDE (revision of AviceMio- 
side) C15H23CIO1, 380.35 uv 203 (H2O) (250 MHz 

(HA, dd, 6.5, 1.5), 3.63 (H-6, d, lo), 4.03 (H-7, d, 
lo), 2.41 (H-9, bs), 1.15 (H-10, s), 4.64(H-1', d, 8). 
3.24 (H-2', dd, 9, 8), 3.42 (H-3', dd, 9, 8), 3.22 (H- 
4', dd, 9,  8), 3.39 (H-5', ddd, 9,  5 . 5 ,  2), 3.9 (H-6', 
dd, 13, 2), 3.65 (H-6', dd, 13.5.5); (D20)93.1 (C-l), 
141.3 (C-3), 110.2 (C-4), 66.6 (C-5), 81.3 (C-6), 72.9 
(C-7), 76.0 (C-8), 58.4 (C-9), 19.3 (C-lo), 100.0 (C- 
1'), 74.5 (C-2'), 77.4 (C-3'), 71.7 (CAI), 78.2 (C-5'), 

CD3CN/D20) 5 . 6 4  (H-1, bs), 6.32 (H-3, d, 6.5). 5.11 

HO 

62.8 (C-6'). Avimnia o f i i w l i r  (Verbenaceae) (4 1-43) 
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56. 3 ,4-DIHYDROAUCUBIN 

57. NISHINDASIDE 

HO 

HO 

58. BARTSIOSIDE 

60. AUCUBIGENIN- 14-B-CELL.0- 
BIOSIDE 

HO 

HOH2 

C15H2409 348.35 [a) -146.4” (H2O) (90 MHt 
D20) 5.20 (H-1, d, 4.5), 1.85 (H-4, m), 2.60 (H-5, 
m), 5 . 9 9  (H-7, m), 3.00 (H-9, m), 4.40 (H-10, s); 
@ 2 0 )  98.0 (C-11, 61.0 (C-3), 24.5 (CAI, 44.1 (C-5), 
79.1 (C-6), 129.1 (C-7), 147.9 (C-8), 47.2 (C-9), 60.4 
(C-lo), 98.5 (C-1’), 73.8 (C-2‘), 77.0 (C-3‘). 70.5 (C- 
4’), 76.7 (C-5’), 61.6 (C-6’). Plcrrrtrrgo a r & ~  (Plan- 
taginaceae) (44) 

C23H30012 498.48 [a) -83.5 (MeOH) (100 MHz 

10, b), 4.52 (H-l’, d, 8), 7.86 (H-2“, d, 8), 6.86 (H- 
3”, d, 8), 3.40 (OMe); (CD30D) 98.4 (C-I), 100.0 (C- 

142.5 (C-8), 49.2 (C-9), 63.0 (C-IO), 56.1 (OMe), 

DMSO+ 4.96 (H-1, d, 6), 5.76 (H-7, b), 4.84 (H- 

3), 30.2 (C-4), 44.6 (C-5), 80.8 (C-6), 13 1.4 (C-7), 

100.0 (C-1’), 74.6 (C-2‘), 77.9 (C-3‘), 71.2 (C-4’), 
77.9 (C-5’), 62.6 (C-6’), 167.6 (C=O), 121.8 (C-I”), 
132.7 (C-2”), 116.1 (C-37, 163.3 (C-4”). Vikx q u m h  
(Verbenaceae) (45) 

Cl5Hz2OB 330.33 (360 M H t  D2O) 5.33 (H-1, d, 
3.5), 6.23 (H-3, d, 6.31, 4.92 (HA, dt), 2.92 (H-5, 
b), 2.62, 2.07 (H-6, M’s, 15). 5.61 (H-7, b), 2.92 
(H-9, b), 4.23, 4.16 (H-IO, ds, 14.2), 4.73 (H-l’), 
3.5-3.25 (H-2’-H-5’), 3.87 (H-6‘. dd, 12.3, 1.9), 
3.68(H-6’, dd, 12.3,5.5);(CD,OD)%.2(C-l), 140.4 

7), 144.3(C-8), 48.4(C-9), 61.1(C-10)b,99.5(C-l‘), 

62.4 (C-6’)b. Pmtaon wdwJlii (ScrophulnriPceae) 
(46, 47, personal communication of M. Roby and F. 
Stermitz) 

(C-3), 107.9 (CA), 35.4 (C-5)’, 39.7 (C-6)’, 127.4 (C- 

74.5 (C-2’), 77.8 (C-3’)‘, 71.2 (C-4’), 77.5 (C-5‘)‘, 

C1,H2,O9 346.33 [a] -58.9” (MeOH) uv 204 

(H-3,dd,6.0, 1.5),4.92(H-4,dd,6.0,4.0), 2.4-2.9 
(HZO) (100 MHz CD3OD) 4.95 (H-I, d, 7.0), 6.45 

(H-5), 4.70 (H-6, m), 5.90 (H-7, bs), 2.4-2.9 (H-9). 
4.40,4.15 (H-10. 15.0), 4.65 (H-l’, d, 7.0);(CD@) 
99.1 (C-l), 143.2 (C-3), 102.7 (C-4), 4 1.9 (C-5), 76.2 
(C-6), 129.6 (C-7), 150.6 (C-8). 47.7 (C-9). 61.5 (C- 
lo), 99.9 (C-l’), 74.7 (C-2’), 78.0 (C-3‘Y, 7 1.4 (C-4’), 
77.6 (C-S’)’, 62.6 (C-6’). Taarr rhyurrtbo (Bignonia- 
cae) (48) 

CZ1H,,Ol4 508.48 [a] -92.0’ (MeOH) uv 204 

dd, 6,2), 5.01(HA,dd,6,4), 2.74(H-5, m), 4.44(H- 
6, m), 5.75 (H-7, m), 3.03 (H-9, m), 4.23 (H-10, bs), 

(MeOH) (60 MHt DZO) 5.14 (H-1, d, 5) .  6.21 (H-3, 

4.70 (H-1‘, d, 7), 4.47 (H-1”. d, 7); @ 2 0 )  %.3 (C-l), 
140.4(C-3), 106.1(C-4), 43.3(C-5), 81.4(C-6), 129.4 
(C-7), 147.6 (C-8), 47.2 (C-9), 60.3 (C-lo), 99.0 (C- 
l‘), 73.4 (C-2‘)’, 76.3 (C-3’)b, 79.4 (CA’), 75.8 (C- 

3”)b, 70.3 (C-4”)b, 76.5 (C-53b, 61.4 (C-6”). odmtitu 
c.ww subsp. muti- (Scrophulnrioceae) (49) 

5 ‘ ) ,  60.8 (C-6’), 103.3 (C-13, 73.9 (C-2”)’, 76.8 (C- 
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61. 6'4-GLUCOSUUCUBIN (AUCU- 
bigenin- l-O-&gentiobioside) 

OH 

Qo 

HoH2C Ogentiobiose 

62. AUCUBIGENIN-l-O-&SEROTINO- 
SIDE 

63. 2'-O-BENZOYLAUCUBIN 

64. 6-O-GLUCOSkl-2'4-BENZOYL- 
AUCUBIN 

glu0 

HoH2C OgIu-2-0-benzoyl 

C21H32014 508.48 mp 180-181" [a] -45" 
(MeOH) uv 204 (MeOH) (60 MHz D2O) 5.14 (H-1, 
d, 5), 6.24 (H-3, dd, 6, 2), 5.04 (H-4, dd, 6, 4), 2.75 
(H-5, rn), 4.47 (H-6, m), 5.77 (H-7, rn), 3.07 (H-9, 
rn), 4.24(H-10, bs),4.70(H-l', d, 7), 4.44(H-l", d, 
7); @ 2 0 )  96.4 (C-l), 140.4 (C-3), 106.0 (C-4), 43.4 
(C-5), 81.4(C-6), 129.5 (C-7), 147.5 (C-8), 47.2(C-9), 
60.3 (C-lo), 99.2 (C-1'), 73.5 (C-2')', 77.0 (C-3')b, 
70.4 (C-4'), 76.2 (C-5'), 69.4 (C-69, 103.7 (C-13, 
73.9 (C-2")', 76.6 (C-3")b, 70.4 (C-4"), 76.4 (C-5"lb, 
61.5 (C-6"). O h t i t u  - subsp. Jnotiaa (km- 
phulariaceae) (49) 

C2&13,,0,3 478.45 [a] -44.7" (MeOH) uv 204 

dd, 6,2), 5.02 (HA, dd, 6,4), 2.7 1 (H-5, m), 4.45 (H- 
6, m), 5.76 (H-7, rn), 3.02 (H-9, rn), 4.20 (H- 10, bs), 
4.73(H-l' ,  d, 7),4.83(H-l",d, 3);(D,O)%.4(C-l), 

(MeOH)(60MHzD20)5.12(H-l,d, 4.5), 6.22(H-3, 

140.4 (C-3), 106.2 (C-4), 43.5 (C-5), 81.5 (C-6), 129.8 
(C-7), 147.4 (C-8), 47.4 (C-9). 60.5 (C-lo), 99.1 (C- 
l')a, 73.7 (C-2'). 76.8 (C-3'), 70.4 (C-4')b, 75.7 (C- 
5'), 67.0 (C-6'), 99.3 ( C - l y ,  72.4 (C-23,74.2 (C-33, 
70.3 62.3 (c-53. odontitu - SUbsp. Jmk 
(Scrophulariaceae) (50) 

C2ZH260,0 450.45 [a] - 124.8"(MeOH) uv 233 

dd, 6, 1.5), 4.32 (HA), 2.56 (H-5, rn), 5.06 (H-6, bs), 
5.79 (Hc7, bs), 3.18 (H-9, rn), 4.25 (H-10, bs), 5.00 

(HZO) (90 MHz D2O) 5.42 (H-1, d, 3) ,  5.62 (H-3, 

(H-1', d, 2), 4.00(H-2'), 8.2-8.0(H-2"), 7.7-7.4(H- 
3", H-4"); (D20) 94.7 (C-l), 139.3 (C-3), 105.9 (C-4), 
41.5 (C-S), 80.5 (C-6), 128.7 (C-7), 147.7 (C-8), 46.9 
(C-9), 59.8 (C-lo), 97.3 (C-l'), 74.7 (C-2'), 74.4 (C- 
3'), 70.4 (C-4'). 77.2 (C-5'), 61.5 (C-6'), 168.0 

134.6 (c-4"). 
(C=O), 130.1 (C-17, 130.4 (C-27, 129.3 (C-37, 

phulariaceae) (5 1) 
O h t i W  YClM SUbSp. J W d M  (ScrO- 

C2,H3601, 612.58 mp 141-143" [a] -165.4' 

d, 3). 5.65 (H-3, dd, 6, L5), 2.60(H-5, m), 4.8-5.0 
H-6), 5.85 (H-7, bs), 3.00 (H-9, rn), 4.4-4.0 (H- 10, 

(MeOH) uv 233 (H2O) (90 MHz D2O) 5.30 W-1, 

H-2', H-1"), 4.8-5.0(H-l'); (D,O) 94.5 (C-l), 139.4 
(C-3), 105.8(C-4), 39.6(C-5), 89.3 (C-6), 126.2(C-7), 
149.9 (C-8), 47.1 (C-9), 59.8 (C-lo), 97.1 (C-l'), 74.7 

6'), 168.2 (O=C), 129.9 (C-1"). 130.4 (C-23, 129.4 
(C-37, 134.7 (C-43, 102.4 (C-1'3, 73.9 (C-2"), 76.6 
(C-3"')b, 70.3 (C4")', 76.6 (C-5'")b, 61.4 (C-6"). O h -  

(C-2'), 74.4 (C-3'), 70.2 (C-4')'. 77.2 (C-5')b, 61.4(C- 

tztu - subsp. seratima (Scrophulariaceae) (52) 

65. 6-0-GLUCOPYRANOSYLAUCUBIN C21H32014 508.48 [a] -94.4" (MeOH) uv 204 
(MeOH) (90MH~D20)5 .23(H- l ,  d, 5.0). 6.32(H- 
3, dd, 6.0, 1.5), 5.18(H-4,dd, 6.0, 3.5), 3.2-3.0(H- 
5), 4.64 (H-6, rn), 5.96 (H-7, bs), 3.2-3.0 (H-S), 4.64 
(H-6, rn), 5.96 (H-7, bs), 3.2-3.0 (H-9), 4.34 (H- 10, 
bs), 4.78(H- l f ,d ,  7),4.60(H-l",d,7);(D,O)96.4(C- 
I), 140.6 (C-3), 105.8 (C-4), 41.7 (C-5), 90.4 ( C 4 ,  

glu0 
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66. 6-o-~-DxYLoPYRANosYL- 
AUCUBIN 

67. SINUATOSIDE (6-0-Sinuatosyl- 
aucubin) 

68. SINUATOL (6-O-a-~-Rhamnopy- 
ranosylaucubin) 

69. NIGROSIDE 2 [6-0-(2"-0-Cinna- 
moyl-a-~-rhamnopyranosyl)aucubin] 

Oglu 

127.0(C-7), 149.3 (C-S), 47.4(C-9), 60.3 (C-lO), 99.2 
(C-l'), 73.6(C-2'r, 76.9(C-3')b, 70.4 (C-4'), 76.4(C- 
5')b, 61.5 (C-67, 102.5 (C-l"), 74.0 (C-2?, 76.7 (C- 
3")b, 70.4 (C-4"), 76.7 (C-5")b, 61.5 (C-6"). Odaritcr 
nrna subsp. smtk (Scrophulariaceae) (53) 

C2&30013 478.45 mp 192-193' [a1 -85' (H20) 
uv 204(MeOH)(90MHzD20) 5.22 (H-1, d, 5), 6.38 
(H-3, dd, 6, 1.5), 5.17 (H-4, dd, 6, 3.7), 3.2-2.9 (H- 
5), 4.60 (H-6, bs), 5.98 (H-7, bs), 3.2-2.9 (H-9), 4.38 
(H-10, bs); (D20)94.7 (C-1). 139.0(C-3), 103.9(C-4), 
40.0 (C-5), 88.6 (C-6), 125.3 (C-7), 147.7 (C-8). 45.7 
(C-9), 59.8 (C-IO), 97.5 (C-l'), 73.6 (C-2'), 77.1 (C- 
3'), 70.5 (C-4'), 76.5 (C-5'), 61.7(C-6'), 101.6(C-1"), 
74.0 (C-2"), 76.7 (C-3"), 70.1 (C-4"), 64.0 (C-5"). VW- 
bascm sintlatum (Scrophulariadae) (54) 

C26H400,8 640.59 [a] -55.7' (H20) uv 204 
(MeOH) (90MHzD20)5.36(H-1,d, 4.5), 6.34(H- 
3, dd, 6.3, 1.7), 5.17 (HA, dd, 3), 4.58 (H-6, bs), 
5.97 (H-7, bs), 4.36(H-l0, bs), 4.76(H-1', d), 5.20 
(H-I", bs); (D2O) 96.0 (C-1), 140.5 (C-3), 106.2 (C-4), 
40.6 (C-5), 88.0 (C-6), 128.1 (C-7), 148.8 (C-8), 47.1 
(C-9), 60.3 (C-lo), 99.2 (C-1'), 73.6 (C-2'), 77.0 (C- 
3 ' r ,  70.4 (C-4'), 76.6 (C-SI)', 61.6 (C-6'), 98.7 (C- 
1"), 68.2 (C-2"), 79.9 (C-3"), 69.9 (C-4"), 71.6 (C-5"). 
61.9 (C-67, 105.2 (C-l"'), 74.0 (C-2"'), 76.4 (C-3"), 
69.9 (Urn) ,  65.9 (C-5"). Verbascum sintlatum (Scro- 
phulariaceae) (55) 

C21H320,3 492.48 [a] -158' (H20) uv 204 

3, dd,6.0, 1.6), 5.16(H-4,dd,6.0, 3.7),2.98(H-5, 
(MeOH) (90MHtD20)5.20(H-l,d,  5.0), 6.38(H- 

bs), 4.60 (H-6, bs), 5.98 (H-7, bs), 3.10 (H-9, bd), 
4.36 (H-10, bs); (D2O) 96.7 (C-l), 140.8 (C-3), 105.8 
(C-4), 41.6(C-5), 88.3(C-6), 126.9(C-7), 149.2(C-8), 
47.4(C-9), 60.4(C-10), 99.3 (C-l'), 73.6(C-2'), 77.0 
(C-3'), 70.4 (C-4'), 76.5 (C-5'), 61.4 (C-6'), 100.4 (C- 
l"), 71.2 (C-2"), 71.0 (C-3"), 72.9 (C-4"), 69.8 (C-5"), 
17.4 (C-6"). Verbascum sinrcatum (Scrophulariaceae) 
(56) 

C30H380,4 622.62 [a] -142' (MeOH) uv 281, 
217 (MeOH) (200 MHz CD3OD) 4.90 (H-1), 6.32 
(H-3, dd, 6, 1.5), 5.11 (H-4, dd, 6, 3.5), 2.9C-2.80 
(H-5, H-9, m), 4.46 (H-6, m), 5.87 (H-7, bs), 4.65 
(H-l', d, 7.6), 4.87 (H-l", d, 1.6), 5.05 (H-2", dd, 
3.4, 1.6), 3.45 (HA", t, 9.3), 1.28 (H-6", d, 6.1), 

4"'); (CD3OD) 98.0 (C-I), 141.9 (C-3), 105.4 (C-4), 
44.4 (C-5), 89.3 (C-6), 127.0 (C-7), 149.7 (C-8), - 
(C-9), 61.5 (C-IO), 99.9 (C-l'), 74.9 (C-2'), 78.3 (C- 
3'), 71.6 (C-4'), 77.9 (C-5'), 62.7 (C-6'), 98.3 (C-1"), 
74.6 (C-2"), 70.6(C-3"), 74.3 (C-4"), 70.3 (C-5"), 18.1 

6.5717.72 (Ha, HP, d's, 16), 7.60, 7.38 (H-2'"-H- 

(C-6"), 167.9 (O=C), 118.6 (Ca), 146.7 (Cg), 135.6 
(GI"'), 129.9 (C-2'")', 129.2 (C-3"')', 131.5 (C-4"'). 
Verbascum n z p m  (Scrophulariaceae) (57) 
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70. NIGROSIDE 1 [6-0-(3"-0-Cinna- 
moy Is-L-rhamnop y r  yl)aucubin] 

71. 3"-O-p-COUMAROYLSINUATOL 
[6-0-(3"-0-p-Coum~yl-a-~-rhamn~ 
pyranosyl)aucubin] 

72. 6-0-(2"-0-ACETYL-3"-O-p- 
METHOXY -tram-CINNAMOYL> 
R " O P Y R A N ~ U C U t 3 I N  

2-OAc-3-0-p 

rnettmxycinnarnoylrharnn0~ 

73. 6-0-P-HYDROXYBENZOYL-6+ 
AUCUBIN 

0 

C3&3,0,, 622.62 [a] -140" (MeOH) uv 280, 

6.36 (H-3, dd, 6, 1.5), 5.18 (€3-4, dd, 6, 3.51, 2.96- 
2.84 (H-5, H-9, m), 4.50 (H-6, m), 5.90 (H-7, bs), 

217 (MeOH) (200 MHz CD3OD) 4.93 (H-1, d, 6.619 

4.69(H-l' ,  d, 7.6), 4.89(H-l"),4.01(H-2",dd, 3.4, 
1.6), 5.08 (H-3", dd, 9.3, 3.4), 1.33 (H-6", d, 6.11, 

4"); (CD3OD) 98.0 (C-l), 141.9 (C-3), 105.5 (CA), 
44.3 (C-5), 89.0 (C-6), 127.0 (C-7), 149.5 (C-8), - 
(C-9), 61.5 (C-lo), 99.9 (C-l'), 74.9 (C-2'1, 78.3 (C- 
3'), 71.5 (C-4'), 77.9(C-5'), 62.7(C-6'), 101.0(C-1"), 
70.4 (C-2"), 75.7 (C-3"), 71.4 (C-4"), 70.4 (C-5"), 18.1 

(C-1'7, 129.9 (C-2"')', 129.1 (C-3")', 131.4 (C-4"). 

6.60/7.77 (Ha, HB, d's, 16), 7.60, 7.41 (H-2"-H- 

(c-6"), 168.1 (O=C), 119.0 (Ca), 146.3 (Cg), 135.7 

Verbascum n r p m  (Scrophulariaceae) (57) 

C3&38015 638.62 [a] -174.2' (MeOH) uv 312, 
225, 213, 205 (MeOH) @MSO-d,J 95.1 (C-U, 
139.9(C-3), 103.8(C-4), 42.3(C-5), 86.4(C-6), 132.1 
(C-7), 148.6 (C-8), 46.6 (C-9), 59.4 (C-lO), 97.7 (C- 
l'), 73.0 (C-2'), 77.0 (C-3'), 69.8 (CA'), 76.2 (C-5'), 

.@.9 (C-6'), 99.2 (C-1'7,66.3 (C-2"), 73.4(C-3'7,67.9 
.(c-4"), 68.7 (C-53, 17.7 (C-6'7, 166.2 (O=C), 114.4 
(Ca), 143.9 (Cg), 124.6 (C-l'"), 130.0 (C-29, 115.4 
(C-3"'), 159.6 (Cd"). Verbasam k m  (Scrophularia- 
ceae) (58) 

C33H42016 694.69 [ M I 5 4  - 130" (MeOH) uv 
320, 288, 225, 209 (MeOH) (250 MHz CD,OD) 
6.20 (H-3, d, 61, 2.9-2.7 (H-5, m), 5.75 (H-7, bs), 
2.9-2.7 (H-9, m), 1.97 (OAc), 1.37 (H-6", d, 161, 
3.65 (OMe), 6.22/7.45 (Ha, H e ,  d's, 15.8), 6.77 (H- 
2'". d, 9), 7.35 (H-3", d, 9); (CD3OD) 98.0 (C-lh 
142.0 (C-3), 105.4 (C-4), 44.1 (C-5), 89.4(C-6), 127.1 
(C-7), 149.9 (C-8), 48.2 (C-9), 61.4 (C-lo), 172.2 
(O=CMe), 20.9 (O=CMc), 100.1 (C-l'), 74.9 (C-2'), 
78.2 (C-3'), 71.6(C-4'), 77.9 (C-5'), 62.7 (C-6'), 98.4 
(C-13, 71.6 (C-27, 73.3 (C-3"), 71.6 (C-49, 70.3 (C- 

(Cg), 128.2 (C-l"), 131.1 (C-2"'), 115.5 (C-3"), 163.3 
5"), 18.1 (C-6'7, 167.9 (O=C), 115.5 (Ca), 147.0 

(C-49, 55.9 (ArOMe). Verbascum kzxm 
(Scrophulariaceae) (58) 

C22H260,1 466.44 [a] -87.6'(MeOH) uv236 

dd, 6, 1.5), 4.93 (H-4, dd, 6, 4), 3.1-2.5 (H-5, m), 
5.65 (H-6, bd), 5.95 (H-7, m), 3.1-2.5 (H-9, m), 4.35 

(H2O) (100 MHz DZO) 4.98 (H-1, d, 7), 6.30 (H-3, 

(H-10, bs), 4.70(H-1', d, 7), 7.66(H-2", d, 8), 6.78 
(H-3", d, 8); @ 2 0 )  98.7 (C-1). 142.7 (C-3), 102.0 (C- 
4), 40.1 (C-5), 79.7 (C-6), 125.9 (C-7), 152.4 (C-8), 
46.9 (C-9), 60.7 (C-lo), 99.2 (C-l'), 73.6(C-2'), 76.4 
(C-3')*, 70.0 (C-4'), 76.7 (C-5')*, 61.1 (C-6'), 167.6 
(C=O), 121.7 (C-19, 132.2 (C-29, 115.8 (C-39, 
161.3 (C-4"). Tacoma chy~mtha  (Bignoniaceae) (59) 
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74. 6-0-p-METHOXYCINNAMOYL- 
AUCUBIN 

pmethoxycinnamoyl0 
1 

75. AMARELOSIDE (6-0-Foliamenthoyl- 
6-cpi-aucubin) 

foliamenthoyl0; 

76. AGNUSIDE ( 10-0-p-Hydroxy- 
benzoylaucubin) 

0 

77. ISOSCROPHULARIOSIDE (10-0- 
Cinnamoylaucubin, Lytanthosalin) 

C25H30011 506.51 uv 310, 224 (MeOH) (pen- 
taacetate 250 MHz CDCI,) 5.504.70 (H-I), 6.23 (H- 
3, d, 6. l), 5.504.70 (H4) ,  2.37 (H-5, m), 5.504.70 
(H-6), 5.72 (H-7, d, 8.2), 2.91 (H-9, m), 4.65, 3.97 

(H-5', m), 4.354.01  (H-6', m), 6.26/7.49 (Ha, HB, 
d's, 16), 7.49 (H-2", d, 8.8), 6.92 (H-3", d, 8.8), 3.84 
(OMe), 2.18-2.01 (OAc). Bnddtju giobosu (Logani- 
aceae) (60) 

(H-10, dd's, 11, 1.8), 5.504.70 (H-l'-H-4'), 3.70 

C2>H36011 512.55 fa1 -50.7' (MeOH) uv 233 
(H20) (100 MHz CD3OD) 4.6-5.0 (H-l), 6.42 (H- 
3, dd,6, 1.5),4.6-5.0(H-4), 2.4-2.9(H-5), 5.62W- 
6, m), 5.92 (H-7, bs), 2.4-2.9 (H-9), 4.52, 4.24 (H- 
10, 15),4.65.0(H-l'),6.73(H-3",m),2.0-2.4(H- 
4", H-5"), 5.38 (H-7", t,  7.5), 4.20, 3.95 (H-g", 15), 
1.80 (H-9", bs), 1.70 (H-lo", bs); (CD3OD) 100.8 (C- 
I), 143.7 (C-3)', 102.3 (C-4), 39.7 (C-5), 79.9 ( C 4 ,  
126.1 (C-7)b, 155.0 (C-8), 48.4 (C-91, 62.2 (C-10)', 
100.0 (C-l'), 75.4 (C-2'), 78.5 (C-3')d, 71.7 (CA'), 
78.3 (C-5')d, 62.8 (C-6')', 169.6(C-l"), 129.5 (C-2")b, 
144.1 (C-3")', 28.6 (C-4"), 42.0 (C-5"), 138.8 (C-6"), 
126.3 (C-7"), 59.9 (C-8"), 13.2 (C-9"), 17.2 (C-10"). 
T e r m  chrysantha (Bignoniaceae) (6 1) 

C22H260,, 466.44 mp 148-152' (100 MHz 
DMSO-&) 6.36 (H-3, dd, 7, 2), 5.10 (HA, dd, 7 ,4) ,  
2.90 (H-5, m), 4.38 (H-6, m), 5.80 (H-7, bs), 2.90 (H- 
9, m), 4.90 (H-10, bs), 4.54 (H-I', d, 8),  3.7 (H-6', 
m), 7.90 (H-2", d, 8), 6.90 (H-3", d, 8);  (CD3OD) 97.9 
(C-I), 141.7(C-3), 105.5 (C4), 46.2(C-5), 82.8(C-6), 
132.8 (C-7), 142.8 (C-8), 48.7 (C-9), 63.6 (C-11), 
100.1 (C-1'), 74.8 (C-2'), 77.8 (C-3'), 71.3 (C-4'), 
78.1 (C-5'), 62.6 (C-6'), 167.8 (C=O), 122.0 (C-I"), 
132.3 (C-2"), 116.2 (C-3"), 163.6 (C-4"). V i t a  ugnur- 
castul (Verbenaceae) (45,62,63) 

C,4H2,0,0 476.48 mp 98-101' uv 277, 222, 
216, 204 (MeOH) (100 MHz CD3OD) 4.95 (H-I, d, 
7.4), 6.32 (H-3, dd, 6, 1.8), 5.10 (H-4, dd, 6, 3.8), 
2.62 (H-5, m), 4.44 (H-6, m), 5.80 (H-7, tdd), 2.95 
(H-9,ddd, 7.4),4.94(H-l0),4.68(H-l',d, 7. l), 3.74 
(H-6', m), 6.55/7.71 (Ha, HB, ds, 16), 7.62 (H-2", 
m), 7.43 (H-3". HA", m); (CD30D)97.9 (GI) ,  141.6 
(C-3), 105.5 (C-4), 46.0(C-5), 82.6(C-6), 132.5 (C-7), 
142.3 (C-8), 48.1 (C-9), 63.5 (C-lo), 100.0 (C-1'). 
74.6 (C-2'), 77.9 (C-3f)a, 71.4 (C-4'), 77.6 (C-5')a, 
62.6 (C-6'), 168.4 (C=O), 118.4 (Ca), 146.5 (CB), 
135.4 (C-I"), 129.9 (C-2")b, 129.2 (C-3")b, 131.5 (C- 
4"). Pemteman eriantbcwu (Scrophulariaceae) (64) 
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78. 

79. 

80. 

81. 

82. 

cis-EUROSTOSIDE ( 10-04s-p- 
Coumaroylaucubin) 

OH 

tram-EUROSTOSIDE ( 10-0-tram+ 
Coumaroylaucubin) 

6-epi-MONOMELITTOSIDE 

Ho OH 

MELITTOSIDE 

10-0-tram-CINNAMOYELIT- 
TOSIDE 

C24H2s0,, 492.48 [a] -49.6' (EtOH cidtrum 
mix) (90 MHz CD30D) 5.W(H-1, d, 7.4), 6.39 (H- 
3, dd, 6.3, 2.0), 5.11 (H-4, dd, 6.3, 3.8), 2.70(H-5, 
rn), 4.45 (H-6, m), 5.80 (H-7, bs), 2.96 (H-9, bt, 7.4), 
4.70 (H-10, d, 7.1), 4.69 (H-1', d, 7.1), 5.8U6.90 
(Ha, HB, d's, 12.6), 7.63 (H-2", d, 8.9), 6.75 (H-3", 

3'), 71.5 (C-4'), 78.0 (C-5'), 62.8 (C-6'). V i t a  wtm- 
difolia (Verbenaceae) (65) 

d, 8.9); (CD3OD) 100.3 (C-1'). 74.9 (C-2'), 78.2 (C- 

C24H2s0,, 492.48 [a) - 128.1' (MeOH) uv 

d, 5), 6.49 (H-3, dd, 6, 1.5), 5.28 (HA, dd, 6, 3.5), 
2.92 (H-5, rn), 4.70 (H-6, s), 6.10 (H-7, tdd, 1.6, l), 
3.36(H-9, rn), 5.104.98(H-10), 4.92(H-lf ,d,  7.5), 
3.90 (H-6'), 6.54/7.82 (Ha, HB, ds, 16). 7.69 (H-2", 

303,292 sh, 218 (MeOH) (360 MHz D2O) 5.46 (H-1, 

d, 9), 7.08(H-3", d, 9);(CD,OD)97.9(C-l), 141.6(C- 
3), 105.5 (C-4), 46.1 (C-5), 82.7 (C-6), 132.3 (C-7), 
142.6 (C-8), 48.2 (C-9), 63.3 (C-lo), 100.1 (C-l'), 
74.7 (C-2'), 77.7 (C-3'), 71.3(C-4'), 77.9(C-5'), 62.6 
(C-6'), 168.8 (C=O), 114.8 (Ca), 146.9 (Cf!), 127.0 

EIIphrasiu msdwiunu (Scrophulariaceae) (66) 

C,,H2,OIo 362.33 Ial -47' (MeOH) (100 
MHz D,O) 5.5 1 (H-1, d, 4.7), 6.45 (H-3, d, 6.5), 5.12 
(H-4, d, 6.5), 4.57 (H-6, m), 5.72 (H-7, bs), 3.00 (H- 
9, rn, 4.7), 4.24 (H-10, bs); (CD30D) 95.2 (C-l), 

(C-1"), 131.3 (C-2"), 116.8 (C-33, 161.1 (C-4"). 

142.8 (C-3), 105.7 (C-4), 78.3 (C-5), 83.9(C-6), 129.2 
(C-7), 145.4 (C-a), 55.1 (C-9), 60.9 (C-lo), 99.6 (C- 
l '),  74.7 (C-2'), 78.3 (C-3')a, 71.7 (CAI), 77.7 (C- 
5')', 62.8 (C-6'). T~otna kptuphyh (Bignoniaceae) 
(67) 

CZ1H32015 524.47 mp 157-159' [a) -41.9' 
(MeOH) (360 MHz D2O) 5.44 (H-1, d, 5.4), 6.51 
(H-3, d, 6.5), 5.16 (HA, d, 6.S), 4.58 (H-6, bs), 5.86 
(H-7, dd, 2.0, 1.8), 3.35 (H-9, d, 5.4), 4.28,4.25 (H- 
10, d s ,  15.2);(CD,OD)94.2(C-l), 143.4(C-3), 105.3 
(C-4), 80.1 (C-5), 79.9(C-6), 128.2(C-7), 147.3(C-8), 
50.5 (5-9), 60.9 (C-lo), 99.7 (C-l'), 74.9(C-2'), 78.2 
(C-3')*, 70.8 (C-4'), 77.2 (C-5'y, 62.1 (C-6'), 98.1 (C- 
1"), 75.1 (C-2"), 78.4 (C-3")', 71.7 (CA"), 78.1 (C- 
5")', 62.7 (C-6"). Plantago d i u  (Planraginaceae) (68, 
69) 

C3,J-138016 654.62 [a] -8.3'(MeOH) uv 276 
(MeOH) (500 MHz CD30D) 5.63 (H-1, d, 4.4), 6.42 
(H-3, d, 6.4), 5.15 (HA, d, 6.4), 4.43 (H-6, bs), 5.91 
(H-7, bs), 3.43-3.27 (H-9), 4.87 (H-lo), 4.69(H-l' ,  
d, 7.7), 3.43-3.27 (H-2'-H-5', H-2"-H-5"), 3.89- 
3.64 (H-6', H-6"). 4.64 (H-l", d, 7.7), 6.5817.74 
(Ha, HB, d's, 16. l), 7.43 (H-2", HA"', m), 7.62 (H- 
3", m); (CD30D) 94.9(C-1), 143.8 (C-3), 105.5 (C-4). 
80.5 (C-5), 80.4 (C-6), 131.6 (C-7), 142.1 (C-8), 52.6 
(C-9), 63.1 (C-lo), 100.0, 98.8 (C-1', C-19, 75.4, 
75.1 (C-2'. C-2"), 78.3, 77.5 (C-3', C-3"). 71.9, 71.2 
(C-4', C-4"), 78.6,78.4 (C-5', C-5"), 63.0,62.4 (C-6'. 
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83. R E " N I 0 S I D E  D (Sophomyl- 
monomelittoside) 

Ho Oglu-2-O-glu 

WHzC Qo Oglu 

84. 6-O-p-HYDROXYBENZOYL-6-epi- 
MONOMELITTOSIDE 

85. 6-O-pMETHOXYBENZOYL-6-epi- 
MONOMELITTOSIDE 

0 

86. 6-DEOXYCATALPOL 

C-69, 168.2 (O=C), 118.7 (Ca), 147.1 (Cp), 135.9 

tilkja cuigbtii (Scrophulariaceae) (70) 
(C-I"'), 130.2 (C-2"), 129.5 (C-3"). 131.8(CAm). CUJ- 

C27H42020 686.62 [a) -27. I0(H2O) (90MHz 
D2O) 5.30(H-l, d, 61, 6.57 (H-3, d, 61, 5.43 (H-4, d, 
6), 5.90 (H-7, bs); (D2O) 96.5 (C-l), 145.4 (C-3), 
104.9 (C-4), 82.0 (C-5), 81.0 (C-6)'. 128.5 (C-7), 
144.6(C-8), 52.1(C-9),60.5(C-10),99.0(C-1'), 73.7 
(C-2'), 77.1 (C-3')b, 70.2 (C-4')', 76.5 (C-5')d, 61.3 
(C-6')', 97.2 (C-I"), 80.8 (C-2")', 76.8 (C-3")d, 70.2 
(C-4")') 76.4 (C-5'r)d, 61.7 (C-6")', 103.8 (C-I"'), 74.8 
(C-29, 77.2 (C-3"')b, 70.5 (C-4"')', 76.4 (C-5"')d, 61.4 
(C-6"')'. R k n n i a  glutinosa (Scrophulariaceae) (3 1) 

C22H260,2 482.44 [a) - 121"(MeOH) uv 259 
(?) (100 MHz D2O) 5.45 (H-I, d, 5), 6.45 (H-3, d, 
6.5), 5.10 (H-4, d, 6.5), 5.84 (H-6, bs), 5.70 (H-7, 
bs), 3.02 (H-9, bd), 4.28 (H-10, bs), 7.76 (H-2"), 6.82 
(H-3"); (CD3OD) 96.6 (C-1), 143.4 (C-3), 105.7 (CA), 
78.1 (C-5), 85.7 (C-6), 125.2 (C-7), 149.9 (C-8), 55.5 
(C-9), 61.1 (C-lo), 99.8 (C-1'), 74.7 (C-2'), 78.1 (C- 

167.6 71.4 (C-4'), 77.7 (C-5r)a, 62.5 (C-6'), 
(C=O), 122.2 (C-l"), 132.8 (C-2"), 116.2 (C-3"), 
163.5 (C-4"). Twoma &tap&ylIa (Bignoniaceae) (7 1) 

C23H28012 496.47 mp 116118" [a] -109" 
(MeOH) uv 255 (?) (100 MHz D2O) 5.44 (H-1, d, 
5), 6.45 (H-3, d, 6.5), 5.12 (H-4, d, 6.5), 5.82 (H-6, 
bs), 5.75 (H-7, bs), 3.00 (H-9, bd), 4.20 (H-10, bs), 
7.80 (H-2"), 6.84 (H-3"), 3.85 (OMe); (CD30D) 96.6 
(c-I), 143.4(c-3), 105.7 (c-4), 78.1 (c-5), 85.7 (C-6), 
125.2(C-7), 150.0(C-8), 55.5(C-9), 61.1(C-10), 99.8 
(C-l'), 74.7 (C-2'), 78.1 (C-3')*), 71.5 (C-4'), 77.6(C- 
5')", 62.6 (C-67, 167.3 (C=O), 123.4 (C-l"), 132.6 
(C-2'7, 114.9 (C-3"), 165.2 (C-4"), 56.0 (OMe). T~uma 
kptapbylla (Bignoniaceae) (7 1) 

C,,H2,09 346.33 mp 212.5-214' [a) -34" 
(EtOH) [a) -47" (MeOH) (360 MHz D20) 5.08 (H- 
1, d ,9 . l ) ,  6.33(H-3,dd, 5.8, 1.8), 5.06(H-4,dd, 
5.8, 4.2), 2.47 (H-5, m), 2.33 (H-6, dd, 14.1, 7.9), 
1.56 (H-6, dd, 14.1, 9.9), 3.63 (H-7, bs), 2.49 (H-9, 
dd, 9.1, 7.4), 4.33, 3.76 (H-10, d's, 13.3), 4.87 (H- 
l', d, 7.9), 3.52-3.35 (H-2', H-5', m), 3.89 (H-6', 
bd, 12.2). 3.73 (H-6', dd, 12.2, 4.0); (CD,OD) 95.2 

61.0(C-7), 69.2 (C-8), 44.4(C-9), 62.1 (C-IO)', 100.2 
(C-l'), 75.1 (C-2'), 78.6 (C-3')b, 72.0 (C-4'), 78.0 (C- 
5')b, 63.1 (C-6')a. CastiIIeja rhucifolza aff. rniniata (Scro- 
phulariaceae), Utricularia autralis (Lentibulariaceae) 
(72, 73) 

(C-l), 141.1 (C-3), 105.9(C-4), 32.5 (C-5), 36.1 (C-6), 
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87. DIHYDROCATALPOL 

OH 

88. JIOGLUTOSIDE A (Cadpogenin- 1- 
Oa-L-arabinofuranoside) 

HO 

HoHzC 0-L-arabinose 

89. R E " N 1 O S I D E A  

91. SACCATOSIDE {6-0-(2"-O-pCo~- 
uoyla-~-rhamnopyranosyl~adpol] 

Cl5HZ4Ol0 364.35 mp 223-224" Ial -99.2" 

1.9-1.6 (HA), 2.05 (H-5, m), 3.83 (H-6), 3.42 (H-7, 
(MeOH) (100 MHz CD3OD) 4.8 (H-l), 4.12 (H-3), 

s), 2.27(H-9,dd,8.8,8.0),4.05,3.75(H-lO,d's, 13). 
4.65 (H-If,  d, 7.2); (CD3OD) 97.8 G I ) ,  62.9 (C-3), 
23.9(C-4), 38.2(C-5), 73.2(C-6), 62.0(C-7), 66.O(C- 
8), 43.5 (C-91, 61.2 (C-101, 99.3 74.8 (c-2'1, 
78.3 (C-3')', 71.7 (C-4'), 77.7 (C-5'Y, 62.9 (C-6'). 
Hydrolysis of globularidin (74) 

C14HZ0O9 332.31 Ial -158.8"(MeOH) (500  
MHz CD3OD) 4.83 (H-1, d, 9.7), 6.34 (H-3, dd, 6.0, 
1.9), 5.07 (H-4, dd, 6.0,4.5), 2.25 (H-5, dddd, 8.2, 
7.7,4.5, 1.9), 3.87 (H-6, dd, 8.2, 1.2), 3.39W-7, d, 
1.2), 2.53 (H-9, dd, 9.7, 7.7), 4.18, 3.57 (H-10, d's, 
13.2), 5 . 4 4  (H-1', d, l.l), 4.08 (H-2'. dd, 2.3, l . l) ,  
3.95 (H-3'. dd, 3.8, 2.3), 4.11 (HA', dt, 5 . 5 ,  3.9), 
3.71(H-5',dd, 11.6,4.1),3.65(H-5',dd, 11.6.5.5); 
(CD30D) 95.8 (C-1). 141.7 (c-3), 104.1 (Cd), 39.0 
(C-5), 79.7 (C-6), 62.2 (C-7), 66.1 (C-8), 43.4 (C-9), 
63.5 (C-lo), 106.4 (C-1'), 82.5 (C-2'). 78.5 (C-3'), 
88.7 (C-4'). 62.0 (C-5'). R h m h  ghinara  var. 
hvcirbingnsis (Scrophulariaceae) (75) 

CzlH32015 524.47 [a] -0.1' (MeOH) (90 
MHz D2O) 5.11 (H-1, s), 5.56(H-3, q, 6, l), 5.27 (H- 
4, q, 6, l);@Z0)95.7(C-l), 141.4(C-3), 104.O(C-4), 
38.1 (C-5), 78.5 (C-6), 62.8 (C-7), 66.6 (C-8), 42.6 (C- 
9), 61.0 (C-lo), 9 9 5  (C-l')', 73.5 (C-2'), 76.6(C-3'), 
70.4 (CA'), 75.6 (C-S'), 66.8 (CAI), 99.1 (C-l'?., 
69.2 (C-23, 70.4 (C-4"), 71.9 (C-53, 61.9 (C-63. 
R h n n i a  glrctinara (Scrophulariaceae) (3 1) 

C2,H3,OI5 524.47 [a] -8.8' (MeOH) (90 
MHz D20) 6.53 (H-3, q, 6, 1); (no-etate 90 MHz 

(H-5, H-9, m); @*o) 95.5 (GI) ,  141.4 (c-3), 104.2 
CDCI3) 5 .44  (H-1, bs), 6.27 (H-3, q, 6, 2), 2.4 1-2.77 

(C-4), 36.8 (C-5), 86.5 (C-61, 62.0 (C-7), 66.4 (C-8), 
41.8(C-9), 60.9(C-l0),99.4(C-lf),73.6(C-2'), 77.1 
(C-3'), 70.1 (CA'), 76.5 (C-5'). 61.5 (C-6'), 100.9 (C- 
I"), 69.2 (C-2"). 70.4 (C-3'3, 70.1 (C-4"). 72.0 (C-53, 
62.4 (C-6"). R h n n i c r  glrctinara (Scrophulariaceae) 
(3 1) 

C3,,H38016 654.62 [a] -200' (MeOH) uv 
312, 222, 206(EtOH) (DMW,j)92.6(C-l) ,  139.9 
(C-3), 104.2 (C-4), 35.4 (C-5), 8 1.4 (C-6). 57.1 (C-7), 
65.3 (C-8), 41.7 (C-9), 58.6 (C-lo), 97.7 (C-l'), 73.3 
(C-2'), 77.3 (C-3'), 70.0 (C-4'), 76.2 (C-5'), 61.2 (C- 
6'), 95.4 (C-13, 72.3 (C-2"), 68.4 (C-3"). 72.0(C-4"), 
68.7 (c-s"), 17.7 (C-6"). 166.1 (O=C), 115.7 (Ca), 

159.1 (C-4"'). Vcrbarnnn ~ m r n  (Scrophuluiacd 
(76) 

145.2 (Cp), 124.9 (C-19, 130.3 (C-2"), 115.1 (C-39, 
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92. ~-O-(~"-O-~COUMAROYL-U-L- 
R"0PYRANOmL)CATMPOL 

93. VERBMOSIDE A 

4-gmethoxycinnamoylrhamn0~ 

94. 6-O-(2"-O-CAFFEOYLRHAMNO- 
PYRANOSYLXATALPOL 

Q 
Oglu 

HOH& 

95. 6-O-(3"-O-CAFFEOYLRHAMNO- 
PYRAN0SYL)CATALPOL 

3-0-pcpff  ooylrharnn0, 

Qo 
"26 o g l u  

Qo 
"26 o g l u  

C3@38016 654.62 mp 266-266.5" [a) -178.5' 
(pyridindMeOH) uv 312, 222, 206 (EtOH) (60 
MHz DMSO-&) 5.29 (H- 1, d, 5.5), 6.46 (H-3, dd, 6, 
1.5), 5.01 (H-4, dd, 6, 3), 4.67 (H-1', d, 7.5), 4.85 

d's, 16), 7.56 (H-2", dd, 9, I), 6.82 (H-3", dd, 9, 1); 
(DMSO-& 93.2 (C-1), 140.9 (C-3), 102.3 (CA), 35.6 
(C-5), 84.8 (C-6), 57.5 (C-7), 65.3 (C-8), 41.9 (C-9), 
58.9(C-10), 97.9(C-l'), 73.9(C-2'), 77.3(C-3'), 70.2 
(C-4'). 76.3 (C-S'), 61.3 (C-6'), 166.3 (O=C), 114 
(Ca), 144.4 (CB), 125.2 (C-l"), 130.1 (C-2"), 115.8 
(C-3"), 159.6 (C-4"), 98.9 (C-13, 68.2 (C-2"), 73.3 

(H-I", d, 2), 1.2 (H-6", d, 6.2), 6.4317.56 (Ha, HB, 

(C-3"), 69.1 (C-4"), 68.9 (C-5"), 17.7 (C-6"). Vwhcum 
iznuatum (Scrophulariaceae) (77) 

C31H40016 668.65 [a) -215"(EtOH) uv312, 
222, 206 (MeOH) (60 MHz DMSO/CDCI,) 4.98 (H- 
1, d, 8.5),  6.36 (H-3, dd, 6, 1.6), 5.01 (H-4, dd, 6, 
4.5), 2.30(H-5, m ,8 ,7 .5 ,4 .5 ,  1.6), 3.9(H-6,bd), 
3.64 (H-7, bs), 2.45 (H-9, dd, 8.5, 8.0), 4.08-3.85 
(H-10). 4.97 (H-l', d, 7.5), 4.1-3.2 (H-2'-H-5'), 
4.96 (H-I", d, l), 4.1-3.2 (H-2", H-3"), 5.15-4.97 
(H-4"), 4.1-3.8 (H-5"), 1.16 (H-6", d, 6.2), 6.40/7.68 

3", dd, 9, 21, 3.83 (ArOMe); (DMSO/CDC13) 93.3 (C- 
(Ha, HB, d's, 15.5), 7.63 (H-2", dd, 9, 2), 7.00 (H- 

I), 140.8 (C-3), 102.3 (C-4). 35.6 (C-5), 82.1 (C-6), 
57.6 (C-7), 65.3 (C-8), 41.9 (C-9), 59.4 (C-10). 98.0 
(C-l'), 73.5 (C-2') 77.2 (C-3'), 70.8 (C-4'), 76.4 (C- 
5 ' ) ,  61.4 (C-6'), 98.9 (C-l"), 70.2 (C-2"), 68.4 (C-3"), 
73.7 (C-4"), 66.6 (C-5'7, 17.4 (C-69, 196.2 (O=C), 
115.5 (Ca), 144.3 (CS), 126.7 (C-l"), 129.8 (C-2"), 
1 14.3 (C-3'"), 16 1.2 (C-4"). Vwbamm gwrgicum 
(Scrophulariaceae) (78) 

c3@38017 670.62 la1 -120' (MeOH) uv 

6.38 (H-3, d, 6), 2.65-2.35 (H-5, H-9, m), 1.3 1 (H- 
332, 304, 245, 222 (MeOH) (100 MHz CD3OD) 

6", d, 6). 6.33/7.60 (Ha, HB, d's, 16), 7.07 (H-2", d, 
2). 6.78 (H-5"', d, 8), 6.97 (H-6", dd, 8, 2); (CD3OD) 
95.2 (C-l), 142.3 (C-3). 103.5 (C-4), 37.2 (C-S), 84.4 
(C-6), 59.6(C-7), 66.5 (C-8), 43.3 (C-9), 61.5 (C-lO), 
99.7 (C-l'), 74.8(C-2'), 77.6(C-3'), 71.7(C-4'), 78.6 
(C-5'). 62.9 (C-6'), 97.8 (C-l"), 74.1 (C-2"). 70.5 (C- 
39, 74.2 (C-4"), 70.3 (C-59, 18.1 (C-6"). 168.7 
(O=C), 115.3 (Ca), 147.6 (CB), 127.7 (C-I"'), 114.9 

123.2 (C-6"'). P m n ~  &ata (Verbenaceae) 
(C-2'"). 149.6 (C-3"'), 146.7 (C-4"). 116.5 (C-S'"), 

(79) 

C,,,",,O,, 670.62 [a] -121' (MeOH) uv 

6.38 (H-3, d, 6), 2.65-2.35 (H-5, H-9, m), 1.3 1 (H- 
6". d, 6). 6.W7.64 (Ha, HB, d's, 16), 7.06 (H-2". d, 

330, 303, 245, 220 (MeOH) (100 MHz CD3OD) 

2), 6.78 (H-5"'. d, 8), 6.97 (H-6", dd, 8, 2); (CD,OD) 
95.2 (C-1), 142.2 (C-3). 103.6(C-4), 37.2 (C-5), 83.8 
(C-6), 59.3 (C-7). 66.6 (C-8), 43.2 (C-9), 61.5 (C-lo), 
99.7 (C-l'), 74.8(C-2'), 77.6(C-3'), 71.7(C-4'), 78.5 
(C-5'), 62.9(C-6'), 100.2(C-1"), 70.3 (C-29, 75.3 (C- 
37, 71.7 (C-4"), 70.3 (C-5"). 18.0 (C-6"), 168.9 
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96. 6-0-(2"-O-ISOFERULOnRHMI- 
NOPYRAN0SYL)CATAPOL 

97. 6-0-(3"-O-ISOFERULOYLRHAM- 
NOPYRAN0SYL)CATAPOL 

98. PULVERULENTOSIDE I 

2-0-pmelhoxycinnamoyl- 
30acetyIrharnnO 

Oglu 

(O=C), 115.3 (Ca), 147.1 (Cg), 127.5 (C-l"), 115.2 

123.0 (C-6"). P m n a  odmata (Verbenaceae) 
(C-29, 149.5 (C-3"). 146.7 (C-49, 116.5 (C-53, 

(79) 

C31H40017 684.65 [a1 -115.5'(MeOH) uv 
326, 310, 298, 243, 235, 217 (MeOH) (400 MHz 

(H-4, dd, 6, 4), 2.42 (H-5, m), 4.02 (H-6, dd, 8, I), 
CD,OD) 5 . 0 9  (H-1, d, 2), 6.37 (H-3, dd, 6, 2), 5.07 

2.57 (H-9, dd, 10,8), 4.15,3.79(H-10, d s ,  13), 4.77 
(H-l' ,  d, 8). 5.02 (H-l", d, 2). 5.15 (H-2", dd, 4, 2), 

(H-2", d, 2), 6.94 (H-5", d, 8), 7.06 (H-6", dd, 8,2), 

103.5 (C-4), 37.3 (C-S), 84.5 (C-6, 59.6 (C-7), 66.6 
(C-8), 43.4 (C-9), 61.5 (C-lo), 99.8 (C-1'h 74.9 (C- 
2'), 78.7 (C-3'). 71.8 (C-4'), 77.8 (C-5'). 63.0 (C-6'), 
97.9(C-l"), 74.3(C-2"), 70.6(C-3"), 74.3(C47,70.4 

(Cs), 129.O(C-l"), 112.7(C-2"), 151.7(C-3"), 148.1 

P m n a  japoniu (Verbenaceae) (80) 

1.30 (H-6", d, 6). 6.3917.62 (Ha, HB, ds, 16). 7.10 

3.89 (ArOMe); (CD,OD) 95.3 (C-0, 142.3 (c-3), 

(C-59, 18.1 (C-69, 168.5 (O=C), 116.0 (Ca), 147.2 

(c -43 ,  115.0 (C-5"), 122.9 (C-69, 56.5 (ArOMe). 

C3,H40017 684.65 [a1 -117.9' (MeOH) uv 
325, 311, 296, 242, 234, 217 (MeOH) (400 MHz 

(H-4, dd, 6, 4), 2.45 (H-5, m), 4.04 (H-6, dd, 8, I), 
CD,OD) 5.10 (H-1, d, lo), 6.38 (H-3, dd, 6, I), 5.12 

2.57(H-9,dd,10,8),4.15,3.81(H-lO,d's,13),4.78 
(H-If,  d, 8), 4.97 (H-I", d, 21, 4.09 (H-2", dd, 3, 2), 

(H-2", d, 2). 6.94 (H-S", d, 8), 7.06 (H-6m, dd, 8,2), 

103.6 (C-4), 37.2 (C-5). 83.8 ( C 4 ,  59.4 (C-7). 66.6 
(C-8), 43.3 (C-9), 61.5 (C-lo), 99.7 (C-l'), 74.8 (C- 
2'), 78.6 (C-3'), 71.7 (CA'), 77.7 (C-5'), 62.9 (C-6'). 

1.3 1 (H-6", d, 6), 6.4 V7.66 (Ha, HP, d s ,  16), 7.10 

3.89 (ArOMe); (CD,OD) 95.2 G I ) ,  142.2 (C-3), 

100.2 (C-1"), 70.3 (C-23, 75.4 (C-3"), 71.4 (C-43, 
70.3 (C-53, 18.0 (C-67, 168.7 (O=C), 116.4 (GI), 
146.7 (Cg), 129.0(C-1"), 112.5 (C-2"), 151.5(C-3"'), 
147.9 (C-4"), 114.8 (C-53, 122.8 (C-6"). 56.4 
(ArOMe). Pmnajaponiu (Verbenaceae) (80) 

C33H420,7 710.68 [a] -86"(MeOH) uv 312, 
300, 225, 208 (MeOH) (200 MHz CD,OWCDCl,) 

4,  dd, 6.2,4.4), 2.67-2.47(H-5, H-9, mL4.09, 3.84 
5.02 (H-1, d, 9.4), 6.34 (H-3, dd, 6.2, 1.8), 5 .12  (H- 

(H-10, d's, 13.1). 4.80 (H-l' ,  d, 8), 5.03 (H-I", d, 
1.8). 5.41 (H-2", dd, 3.6, 1.8), 5.17 (H-3", dd, 9.2, 
3.6), 1.38 (H-6", d, 6.5). 7.55 (H-2", d, 8.8), 6.97 (H- 
3", d, 8.Q 6.40/7.69 (Ha, HB, d's, 15.4), 3.87 
(OMe), 2.05 (OAc); (CD,OD/CDCI,) 95.3 (C-l), 
142.4 (C-3), 103.4 (C-4), 37.3 (C-5). 84.5 (C-6), 59.5 
(C-7), 66.6(C-8), 43.4(C-9), 61.5 (C-lo), 99.8(C-l'), 

(C-6'), 97.9 (C-1"). 71.4 (C-2"), 73.3 (C-33, 71.5 (C- 

(a), 147.2 (Cg), 128.3 (C-l"), 131.2 (C-2"), 115.5 

74.9(C-2'), 78.6(C-3'), 71.8(C-4'), 77.8(C-5'). 63.0 

43, 70.3 (C-5"), 18.0 (C-63, 168.0 (O=C), 115.4 

(C-3"), 163.4 (C-49, 56.0 (OMe), 172.3 (O=CMe), 
20.9 (O=CMe). V & m  sinuatum, VcrbaKwn pd- 
~ l m t u t n  (Scrophulariaceae) (8 1,82) 
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99. PULVERULENTOSIDE I1 C,3H420,, 726.68 [a] -M0(MeOH) uv 315, 
300, 222, 208 (MeOH) (200 MHz CD,0D/CDC13) 

4,dd, 6.2,4.4), 2.68-2.47(H-5, H-9,m),4.05, 3.85 
2-0Ac- 3-0- 5.00(H-1, d, 9.4), 6.36(H-3,dd, 6.2, 1.8), 5.12(H- 

(H-10, d, 13), 4.81 (H-l' ,  d, 8), 5.03 (H-1", d, 1.8), 
5.41 (H-2", dd, 3.6, 1.8), 5.18 (H-3", dd, 9.2, 3.6), 
1.38 (H-6", d, 6), 7.12 (H-2", d, 1.9), 6.90 (H-5", d, 
8.2), 7.06(H-6", dd, 8.2, 1.9), 6.3517.61 (Ha, HB, 
d s ,  15.6), 3.92 (OMe), 2.05 (OAc); (CD,OD/CDCI,) 
95.2 (C-1), 142.3 (C-3), 103.4 (C-4), 37.2 (C-5), 84.5 
(C-6), 59.5 (C-7), 66.6 (C-8), 43.4 (C-9), 61.5 (C-IO), 
99.8(C-l'), 74.9(C-2'), 78.6(C-3'), 71.8(C-4'), 77.8 
(C-5'), 63.0 (C-6'), 97.9 (C-1"), 71.4 (C-2"). 73.3 (C- 
3"), 71.5 (C-4"), 70.3 (C-59, 18.0 (C-67, 167.9 
(O=C), 115.4 (Ca), 147.6 (Cp), 128.8 (C-I"), 114.9 
(C-27, 148.1 (C-3'"), 151,7 (C-4"), 112.7 (C-5"), 
123.0 (C-6"'), 56.5 (OMe), 172.3 (O=CMe), 20.9 
(O=CMe). Vwbascgm plrlunrlmtrrm (Scrophulariaceae) 
(82) 

100. PREMNOSIDEA C3&Ia02, 832.76 {a] +24.8" (MeOH) uv 

6.39 (H-3, d, 6), 2.5 (H-5, H-9, m), 1.37 (H-6", d, 6), 
6.34, 6.23 (Ha, Ha ' ,  d's, 16), 7.59,7.54 (HB, HB', 

328, 303, 245, 219 (MeOH) (100 MHz CD3OD) 

d's, 16), 7.0-6.6 (H-2"'-H-6". H-2"-H-6""); 
(CD,OD) 95.2 (C-I), 142.3 (C-3), 103.4 (C-4), 37.2 
(C-5), 84.4 (C-6), 59.5 (C-7), 66.5 (C-8), 43.3 (C-9), 

(C-5'), 62.9 (C-6'), 97.9 (C-I"), 71.4 (C-2"), 73.1 (C- 
3"). 71.7(C-4'3,70.3(C-5'3, 18.1(C-6"), 168.0, 168.5 

CS'), 127.5, 127.6 (C- I", C-I""), 114.3, 114.8 (C-r", 
C - n ,  149.6, 149.8 (C-3"', C-3"3, 146.7 (CAM, C- 
4 7 ,  116.5, 116.6 (C-5", C-57 ,  123.0 (C-6", C-6'"'). 

HoHzC 99.7 (C-l'), 74.8 (C-2'),78.6(C-3'), 71.7 (Cd'), 77.6 

(O=C), 115.0, 115.3 (Ca, a'), 147.4, 148.1 (CS, 

P m  &a& (Verbmaceae) (83) 

101. PREMNOSIDE B C3@44019 816.77 [a) +19.4' (MeOH) uv 

5.43 (H-I, bs), 6.40 (H-3, d, 6). 2.5 (H-5, H-9, m), 
1.38 (H-6", d, 5), 6.23,6.40 (Ha, Ha ' ,  d's, 16), 7.59, 

321, 309, 236, 222 (MeOH) (100 MHz CD3OD) 
2.3-0-CaffeOyl-p 

7.69 (HB, HB', ds, 16), 7.56 (H-2", d, 8), 6.81 (H- 
3", d, 8). 7.00 (H-2", bs), 6.65 (H-S"?, 6.79 (H-6", 
d, 8); (CD3OD) 95.2 (C-l), 142.3 (C-3), 103.4 (Cd),  
37.2(C-5), 84.4(C-6), 59.5 (C-7), 66.5 (C-8), 43.3(C- 
9), 61.5 (C-IO), 99.7 (C-1'), 74.8 (C-2'), 78.6 (C-3'), 
71.7 (C-4'), 77.6(C-5'), 62.9(C-6'), 97.9(C-l"), 71.4 
(C-2"), 73.1 (C-3'7, 71.7 (C-4"), 70.3 (C-5"), 18.0 (C- 

147.4, 147.7 (CS, Cg'), 127.6 (C-l"), 131.4 (C-2-h 
116.9 (C-39, 161.4 (C-4'"). 127.0 (C-I"), 114.3 (C- 
2"), 149.5 (C-3"), 146.7 (C-4""). 116.5 (C-Sm), 123.2 
(C-6""). P m m a  &&a (Verbenaceae) (83) 

HoH2C oglu 

6'7, 168.0, 168.4 (O=C), 115.1, 114.8 (Ca, Ca'), 
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102. PREMNOSIDE C C4&i46020 846.79 [a] +25.9" (MeOH) uv 
336, 315, 245, 222 (MeOH) (100 MHz CD3OD) 5.43 
(H-I, bs), 6.40 (H-3, d, 5), 2.5 (H-5, H-9, m), 1.38 
(H-6", d, 5), 6.35,6.3 1 (Ha, Ha' ,  d's, 16), 7.58 (HB, 
HB', d, 16), 7.0-6.9 (H-2"', H-2"", H-6", H-6""). 
6.75 (H-5"', d, 8), 6.78 (H-5"", d,  8), 3.76 (ArOMe); 
(CD30D) 95.2 (C-l), 142.4 (C-3), 103.5 (C-4), 37.2 
(C-5), 84.5 (C-6), 59.5 (C-7), 66.6 (C-8), 43.3 (C-9), 
61.6(C-10), 99.8(C-1'). 74.9(C-2'), 78.6(C-3'), 71.8 
(C-4'), 77.7 (C-57, 63.0 (C-6'), 97.9 (C-l"), 71.5 (C- 
T'), 73.1 (C-3"), 71.8 (C-4"). 70.3 (C-5"), 18.1 (C-6"), 
168.1, 168.4 (o=c), 115.2, 115.4 (Ca, Ca'), 148.1, 
147.3 (Cg, Cg'), 127.6 (C-I"', C-1""), 111.9, 114.3 
(C-2"', C-2""), 150.6, 149.9 (C-3"', C-3""), 116.5 (C- 
5'", C-5""), 124.0, 124.3 (C-6"', C-6""), 56.4 (OMe). 
P ~ M  odwata (Verbenaceae) (83) 

103. PREMNOSIDE D C40H46019 830.79 fa1 + 14" (MeOH) uv 336, 

3, d, 5), 2.6 (H-5, H-9, m), 1.38 (H-g', d, 7). 6.40, 
6.31 (Ha, Ha' ,  d's, 16), 7.64, 7.58 (HB, HB', d's, 

(H-3", d, 8), 3.76 (OMe); (CD30D) 95.2 (C-l), 142.3 

3 10,235,220 (MeOH) (100 MHt CD3OD) 6.40 (H- 
2.3-0-feruloyl-p 

16). 6.8 (H-2"', H-5", H-6"). 7.46 (H-2", d, 8), 7.00 

(C-3), 103.4 (C-4), 37.2 (C-5), 84.4 (C-6), 59.5 (C-7), 
66.5 (C-8), 43.3 (C-9), 61.5 (C-10),99.7 ( G I f ) ,  74.8 
(C-2'), 78.5 (C-3'), 71.7 (CA'), 77.6 (C-5'), 62.9 (C- 
6'), 97.8 (C-17, 71.4 (C-27,73.0 (C-3"), 71.7 (CA"), 
70.3 (C-5"), 18.1 (C-6"), 168.0, 168.6 (O=C), 115.2, 
114.4 (Ca, Ca'), 147.3, 147.7 (CB, CB'), 127.6 (C- 

Oglu 

I"'), 111.8 (C-2"'), 150.6 (C-3"), 149.2 (CAW), 116.4 
(C-5"), 124.0 (C-6"), 127.0 (C-l""), 131.4 (C-2"7, 
116.9 (C-3""), 161.5 (C-4""). P ~ M  odwata (Verben- 
aceae) (83) 

104. SCROPOLIOSIDE A C35HU018 752.72 [a1 - 136.6" (MeOH) uv 
311, 300 sh, 224, 205 (MeOH) (300 MHz CD,OD) 
5.09 (H-1, d, 9.5), 6.39 (H-3, dd, 6, 1.7), 5.1 (H-4, 
dd, 6, 4.4), 2.49 (H-5, m), 4.06 (H-6, dd, 8.9, 0.9), 

2.4di-0hc-3-p 

3.67 (H-7, bs), 2.59 (H-9, dd, 9.5, 7.6), 4.15, 3.83 
(H-10, d's, 13. l), 4.77 (H-1', d, 7.8), 3.44-3.23 (H- 
2', H-5'), 3.92 (H-6', dd, 11.8, 1.6), 3.63 (H-6', dd, 
11.8, 6.2), 5.07 (H-I", d, 1.7), 5.3 (H-2", dd, 3.4, 

4.07 (H-5", dq, 10, 6.3), 1.22 (H-6", d, 6.3), 6.361 
HOHzC Oglu 1.7), 5.37 (H-3", dd, 10.1, 3.4), 5.17 (HA", bt, lo), 

7.67 (Ha, HB, d's, 15.8), 7.56 (H-2", d, 8.8), 6.95 
(H-3"', d, 8.8), 3.82 (ArOMe), 1.93, 2.16 (OAc); 
(CD30D) 95.2 (C-l), 142.5 (C-3), 103.3 (C-4), 37.2 
(C-5), 85.0 (C-6), 59.5 (C-7), 66.6 (C-8), 43.4 (C-9), 
61.5 (C-lo), 99.8(C-l'), 74.9(C-2'), 77.3 (C-3'), 71.8 
(C-4'), 78.7 (C-5'), 63.0 (C-6'), 97.8 (C-1"), 71.3 (C- 
2"), 70.7 (C-3"), 72.1 (C-4"), 68.3 (C-5"), 17.9 (C-6"), 
171.7 (O=CMe), 20.9(0=CMe), 168.O(O=C), 147.4 
(CU), 115.1 (CB), 128.1 (C-l"), 131.3 (C-2'"), 115.5 
(C-3"'), 163.4 (C-4"'). 56.0 (ArOMe). SrropbuIuw 
scopolii var. scopolii (Scrophulariaceae) (84) 
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105. 

106. 

107. 

108. 

SCROPOLJOSIDE B 

2-OAc-3.4di- 

compound not named [6-0-(2,3,4-0- 
ACETYLCINN AMOYL-p- 
METHOXYCINNAM0YL)RHAM- 
NOSYLCATALPOL] 

VERPROSIDE 

0 

6-0-ISOVANILLOYLCATALPOL 

0 

Cq1H4OI7 810.80 [a) -13.9" (MeOH) uv 
278, 222, 217, 205 (MeOH) (300 MHz CD,OD) 

dd, 6,4.3), 2.5 (H-5, m), 4 .1  (H-6, d, 7.7), 3.7 (H-7, 
5.12 (H-1, d, 9.3), 6.41 (H-3, dd, 6, 1.3), 5.13 (H-4, 

bs), 2.62 (H-9, dd, 9.3, 7.6), 3.83, 4.19 (H- 10, d's, 
13.2), 4.79(H-1', d, 8), 3.45-3.24(H-2'-H-5'), 3.66 
(H-6', dd, 12.4,6.2), 3.93 (H-6', dd, 12.4, 1.7), 5.12 
(H-l", d, 1.7), 5.4 (H-2", dd, 3.4, 1.7), 5.51 (H-3", 
dd, 10,3.4), 5.3 ( H X ,  bt, lo), 4.16(H-5", dq, 10,6), 
1.26 (H-6", d, 6), 6.5/7.7 (Ha, HP. d's, 16), 7.52 (H- 

6.3Y7.6 (Ha', HB', d's, 16); (CD3OD) 95.1 (C-l), 
142.5 (C-3), 103.2 (C-4), 37.1 (C-5), 85.0 (C-6), 59.4 
(C-7), 66.5 (C-8), 43.3 (C-9), 61.4(C-10), 99.7 (C-l'), 
74.8(C-2'), 77.6(C-3'), 71.7(C-4'), 78.6(C-5'), 62.9 
(C-6'), 97.7 (C-l"), 71.4 (C-2'7, 70.8 (C-3"), 72.4 (C- 
Y), 68.2 (C-5"), 17.8 (C-67, 171.6 (O=CMe), 20.7 
(O=CMe), 167.6, 167.3 (O=C), 147.6, 147.4 (Ca, 
Ca'), 117.8 (CO, CP'), 135.4(C-l"', C-l""), 130.0(C- 

Srrophukaria scopolii var. scopolii (Scrophulariaceae) (84) 

2"', H-2"", m), 7.34 (H-3'", H-3"", H-4'", H-4"", m), 

2'", C-2""), 129.3 (C-3"', C-3"), 131.7 (C-4'", C-4""). 

C42H48018 840.83 (pyridine-d,) 94.7 (C-l), 141.7 
(C-3), 102.6 (C-4), 36.6 (C-5), 84.7 (C-6). 58.6 (C-7), 
66.4 (C-8), 43.2 (C-9). 60.1 (C-lo), 100.2 (C-l'), 74.9 
(C-2'), 79.0 (C-3'), 71.5 (C-4'). 78.3 (C-5'1, 62.7 (C- 
6'), 97.2 (C-1"), 70.9 (C-2"), 70.1 (C-3"), 71.3 (C-Y), ' 

67.5 (C-5"), 17.8 (C-69, 170.2 (O=CMe), 20.6 
(O=CMc), 166.8 (O=C), 117.9 Sa), 146.2 (Cg), 

4"'), 166.2 (O=C'), 114.0 (Ca'), 133.1 (Cg'), 127.3 

55.4 (OMe). Smphz4laria ningpomris (Scrophulariaceae) 
(85) 

134.5 (C-19, 129.1 (C-2'7, 128.7 (C-3"), 130.8 (C- 

(C-l""), 130.5 (C-2"), 114.8 (C-3"), 160.9 (C-4""), 

C22H26013 498.44 [a] - 164.8' (MeOH) uv 
295, 263, 224, 216 (MeOH) (100 MHz CD,OD) 

2.70-2.54 (H-5, m), 5.22-4.74 (H-6), 3.74 (H-7, s), 
2.70-2.54 (H-9, m), 4.18, 3.84 (H-10, 13, 2), 7.52- 
7.40 (H-2", H-6"), 6.86-6.74 (H-5"); (CD,OD?) 95.1 
(C-I), 142.2(C-3), 102.9(C-4), 36.5 (C-5), 81.3(C-6), 

5.224.74 (H-l), 6.35 (H-3, d, 6), 5.22-4.74 (HA), 

60.2 (C-7), 66.7 (C-8), 42.9 (C-9), 6 1.1 (C- lo), 99.5 
(C-1'), 74.5 (C-2'), 78.0 (C-3'), 71.3 (C-4'), 77.3 (C- 
5'), 62.7 (C-6'). 167.9 (C=O), 121.8 (C-1"), 117.6(C- 
2"), 145.8(C-3"), 151.7(C-4"), 116.O(C-5"), 124.0(C- 
6"). Veonica OfiinaliJ (Scrophulariaceae) 

C,,H,,O,, 512.47 mp 162-166' [a) -165.8' 
(MeOH) uv 297, 262, 223 (MeOH) (360 MHz D20) 

4, dd, 5.8,4.6), 2.61 (H-5, m), 5.ll(H-6, dd, 8, 1. l), 
3.83 (H-7, m), 2.68 (H-9, rn), 3.78, 4.26 (H-10, d's, 

(H-6', dd, 12.5, 4.8), 3.83 (H-6', m), 7.39 (H-2", d, 
2), 6.97 (H-5", d, 8.7). 7.54 (H-6", dd, 8.7, 2), 3.86 
(OMe). Be~~eyupfantughca (Scrophulariaceae) (88) 

(86, 87) 

5.12(H-l, d, 9.6), 6.35(H-3, dd, 6.0, 1.5), 5.03(H- 

13.3),4.85(H-l',d,8), 3.45-3.30(H-2'-H-5'), 3.71 
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109. 6-0-VERATROYLCATALPOSIDE 
0 

Me0 

Me0 

110. SPECIOSIDE (6-0-pCoumaroy1- 
catalpol) 

111. 6-0-p-METHOXYCINNAMOYL- 
CAT AL PO S I D E 

pmethoxycinnarnoyl0, 

q o  Oglu 

112. 6-O-czs-FERULOYLCATALPOL 

113. 6-0-tram-FERULOYLCATALPOL 

YO"2C Oglu 

C24H30013 526.49 mp 216-2180 uv 292,263, 

2.66-2.50 (H-5, H-9, m), 4.16, 3.60 (H-10, d's, 131, 
7.62-7.13 (H-2", H-5", H-67, 3.86 (OMe); (pyridine- 

226 (MeOH) (60 MHt CD3OD) 6.36 (H-3, d, 6)t 

d,) 94.8 (C-1), 141.8 (C-3), 102.3 (C-4), 36.5 (C-5). 
8 1 .O (C-6), 59.6 (C-7). 66.9 (C-8), 43.2 (C-9), 60.3 (C- 
IO), 100.0 (C-1'), 74.8 (C-2'), 78.7 (C-3'), 71.4 (C- 
4'). 77.9 (C-5'). 62.6 (C-6'), 166.7 (C=O), 154.5 (C- 
1"), - (C-2"), 150.0 (C-33, 150.8 (C-4"). 124.6 (C- 
5"), 113.6 (C-6"), 56.0 (OMe). Vmicatnrm sibisjcum 
(Scrophulariaceae) (25) 

C24H28012 508.48 rnp 252' (dec) [a) -219' 
(MeOH) uv 3 19, 229 (MeOH) (60 MHz pyridine-d,) 
5.65-5.45 (H-1, m), 6.50 (H-3, d, 7), 5.30 (HA, dd, 
7), 3 .S2 .7  (H-5, m), 5.15 (H-6, dd, 6, 4 ,  4.8-4.0 
(H-7), 3.0-2.7 (H-9, m), 4.8-4.0 (H-IO), 5.65-5.45 
(H-1', m), 4.8-4.O(H-2'-H-6'), 6.55/8.01(H~, HB, 
d, 16.5), 7.65 (H-2"), 7.23 (H-3"); (CD3OD) 93.1 (C- 
I), 141.1 (C-3), 101.8 (C-41, 35.2 (C-51, 79.3 (C-6). 
58.3 (C-7), 65.8 (C-8), 42.0 (C-9), 58.7 (C-lo), 97.9 
(C-l'), 73.5 (C-2'). 77.4 (C-3'), 70.3 (CA'), 76.5 (C- 
5'), 61.5 (C-69, 166.5 (C=O), 113.6 (Ca), 145.6 
(CS), 125.0 (C-I"), 130.5 (C-2"), 115.8 (C-37, 159.9 
(C-4"). Catalpa spLciosa, TaMuL mea (Bignonix-) 
(89, 90) 

C,,H3,OI, 522.50 uv 309, 225 (MeOH) (penta- 
acetate 250 MHz CDCI,) 5.454.80 (H-l), 6.33 (H-3, 
d, 6. l), 5.45-4.80 (HA), 2.50 (H-5, m), 5 .454.80 
(H-6), 3.55 (H-7, bs), 2.65 (H-9, m), 4.65 (H-10, dd, 
11, I.@, 3.92 (H-10, rn), 5 . 4 5 4 8 0  (H-I'-HA'), 
3.70 (H-5', m), 4.40-4.10 (H-6', m), 6.26l7.66 (Ha, 

3.84 (OMe), 2.2-1.95 (OAc). BwUl~agglobara (Logani- 
HB, d's, 16), 7.49 (H-2", d, 8.8), 6.91 (H-3", d, 8.8), 

(60) 
C25HwO13 538.50 (300 M H t  CD,OD) 5.23 (H- 
1, d, 9.5), 6.42 (H-3, dd, 6.1, 1.2), 5.01 (H-4, dd, 
6.1,3.9),5.05(H-6,dd,7.8, 1.1),4.23,3.93(H-10, 
d's, 13.2). 5.92/7.00 (Ha, HB, ds, 12.9), 7.83 (H-2", 
d,2.1),6.85(H-S",d,8.2),7.21(H-6",dd,t3.2,2.1). 
Pzmbzza kurran (Scrophulariaceae) (9 1) 

C2,H3,,OI3 538.50 uv 327.5,235.8,217.5 (MeOH) 
(300 MHt CD3OD) 5.24 (H-1, d, 9.2), 6.45 (H-3, dd, 

(H-6, dd, 7.8, 1. l),  3.79 (H-7, d, 1. I), 2.69 (H-9, dd, 
9.2,6.4), 4.25, 3.92(H-10, d's, 13.1), 4.86(H-I',d, 
7.9), 3.5-3.2(H-4'),4.01(H-6',dd, l l .9 ,2 .0) ,  3.73 

5.9, 1.4), 5.07 (H-4, dd, 6, 4, 2.69 (H-5, m), 5.11 

(H-6', dd, 11.9, 6.3), 6.4817.74 (Ha, HB, d's, 15.9), 

(H-6", d, 8.2). 3.97 (OMe); (CD30D) 95.1 (C-l), 
7.28 (H-2", d, 1.8), 7.11 (H-5", dd, 8.2, 1.9). 6.88 

142.4 (C-3), 103.0 (C-4), 36.8 (C-5), 8 1.3 (C-6), 60.3 
(C-7). 66.9 (C-8), 43.3 (C-9), 61.3 (C-lO), 99.8(C-1'), 
74.9 (C-2'), 78.6 (C-3')a, 71.8 (CA'), 77.8 (C-5')', 
62.9 (C-69, 169.0 (C=O), 114.7 (Ca), 147.6 (CS), 
127.3 (C-I"), 111.8 (C-2"). 149.6(C-3"), 15 1.6(C-4"), 
116.7 (C-5"), 124.4 (C-6"). 56.5 (OMe). P i m b i z a h -  
rooa (Scrophulariaceae) (91) 
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114. WELLOSIDE C3lH40018 700.65 no data available. V m i u  bel- 
lidioiuh (Scrophulariaceae) (92) 

0 

115. SPEEDOSIDE C3&138018 686.62 no data available. Veronica brl- 
lidioidu (Scrophulariaceae) (92) 

0 

116. NEMOROSIDE (6-0-Foliamenthoyl- 
catalpol) C2,H360,2 528.55 mp 68-70' (400 MHz CD30D) 

and HDO), 2.58 (H-5, m, 7.9, 7.8, I.@, 4.95 (H-6, 
dd, 7.9, 1.2), 3.66(H-7,d, 1.2), 2.58(H-9,m,9.3, 
7.8), 4.15, 3.81 (H-10, ds, 13.2), 4.77 (H-1', d, 8), 

3.63 (H-6'. dd, 12.2, 2.2), 6.83 (H-3", qt, 7.4, 1.4), 

5.15 (H-1, d, 9.3), 6.39 (H-3, dd, 6, I.@, 4.95 (HA 

3.38 (H-3', dd, 9.3, 8.7), 3.92 (H-6', dd, 12.2, 6.6), 

2.36 (H-4", 4. 8.2, 7.4), 2.17 (H-5", t, 8.2), 5.40 (H- 
7", qt, 7.5, 1.4), 4.08 (H-8", d, 7.5), 1.85 (H-9", d, 
1.4), 1.69(H-10", d, 1.4);(CD,OD)95.2 (C-I), 142.4 

66.9(C-8), 43.3 (C-9), 61.3 (C-lo), 99.9(C-1'). 74.9 
(C-3), 102.9 (CA), 36.8 (C-5), 81.7 (C-6), 60.2 (C-7), 

(C-2'), 78.6 (C-3'). 71.8 (C-4'), 77.8 (C-5'), 63.0 (C- 
6'), 169.4 (C-1"). 128.6 (C-2"), 144.2 (C-33, 28.0 (C- 
47, 39.0 (C-S"), 138.4 (C-6"), 125.8 (C-7"), 59.4 (C- 
8"), 12.4(C-9"), 16.2(C-10"). pmtnnmrnmMorvr(Scn>- 
phulariaceae) (35) 

117. GLOBULARICISIN ( 10-04s-Cin- 
namo ylcatalpol) C24H280,, 492.48 fa) -97.2" (MeOH) uv 

9.2), 6.34 (H-3, dd, 6, 1.8), 5.0 (HA), 2.25 (H-5, rn), 

4.92, 4.22 (H- lo), 4.7 (H- 1% 5.9817.0 1 (Ha, HB, 

272, 215 (MeOH) (IOOMHZCD~OD) 5.OO(H-1, d, 

3.85 (H-6, s), 3.35 (H-7, s), 2.52 (H-9, dd, 9.2, 8), 
HO 

d's, 13); (CD3OD) 95.5 (C-l), 141.5 (C-3), 103.5 (C- 
4), 38.6 (C-5), 79.1 (C-6), 62.4 (C-7). 63.1 (C-8), 43.2 
(C-9), 63.7 (C-IO), 100.0 (C-1'). 74.5 (C-2'), 77.9(C- 
3')a, 71.1 (C-4'), 77.4 (C-5')a, 62.7 (C-6'), 167.3 

oglu 

Qo 
ciscinnarnoylOHzC 

(C=O), 119.7 (Ca), 144.8 (CP), 135.8 (C-I"), 130.7 
(C-23b, 128.9 (C-3")b, 129.9 (C-4"). Globdark alypvnr 
(Globulariaceae), Pingnirnla vvlgarir (Lentibulariaceae) 
(73, 74) 
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118. GLOBULARIN 

HO 

119. CALYCINOSIDE (~-OGIUCOSY~- 
macfadienoside) 

120. CAPENSIOSIDE 

121. (8S>7,8-DIHYDROAUCUBIN 

122. 5.7-BISDEOXYCYNANCHOSIDE 

123. PAULOWNIOSIDE 

OH 

C24H28011 492.48 uv 280, 227 (MeOH) (400 
MHz DMSO-&) 4.97 (H-1, d, 9), 6.55 (H-3, dd, 6 ,  
5.39 (H-4, d, 6),2.14 ( H - 5 , d  4.5 03-6, dd, 6),2.95 
(H-9, m), 4.93, 4.09 (H-10, d's, 131, 4.56 (H-l' ,  d, 
8.5), 6.62/7.63 (Ha, HB, d's, 16),7.7-7.41 (H-z"-H- 
4", m); (?) 98.4 (C-l), 140.5 (C-3), 103.0 (CA), 37.3 
(C-5), 77.3 (C-6), 61.4 (C-7), 62.8 (C-8), 41.9 (C-9), 
61.7 (C-lo), 93.6(C-1'), 73.4(C-2'), 77.1(C-3'), 70.1 
(C-4'), 76.5 (C-5'), 61.6 (C-6'), 165.9 (C=O), 118 
(CU), 144.6 (Cp), 134.1 (C-I"), 129.0 (C-z"), 128.4 
(c-39, 130.5 (C-4"). Globrrlaria mubica (Globulariaceae) 
(93-95) 

C21H32016 540.47 [a] -7.5" (MeOH) uv 204 

3,d,6.0),5.14(H-4,d,6.0),4.41(H-6,d, 1.5L3.72 

d's, 13.0). Antiwbinlrrn m h m  var. urlyrinum (Scro- 
phulariaceae) (96) 

(MeOH) (90 MHz D,O) 5.40 (H-1, d, 9.0), 6.66 (H- 

(H-7, d, 1.5), 3.25 (H-9, d, 9.0), 4.23, 3.80 (H-10, 

C,5H2408 332.35 (D20) 96.7 (C-U, 139.4 (c-3), 
109.0 (C-4), 33.5 (C-5), 31.7 (C-6), 27.4 (C-7), 42.5 
(C-8), 44.9 (C-9), 66.1 (C-lO), 99.3 (C-l'), 73.6 (c- 
2'), 76.5 (C-3'), 70.4 (CA'), 77.0 (C-5'1, 61.5 (C-6'). 
Rctzia uprris (Retziaceae) (2, 97) 

C15H2409 348.35 (500 MHz D20) 5.37 (H-1, d, 
3.1), 6.30 (H-3, dd, 6.2, 2.2), 4.89 (H-4, dd, 6.2, 
2.5), 2.63 (H-5, m), 4.07 (H-6, m), 1.38 (H-7, m), 
2.20-2.27 (H-7, H-8, H-9, m), 3.67, 3.63 (H-10, 
dd's, 10.5, 6.0); (D2O) 96.4 (C-l), 140.6 (C-3), 104.9 
(C-4), 41.5 (C-5), 78.0 (C-6), 36.1 (C-7), 41.0 (C-8), 
42.8 (C-9), 66.5 (C-lo), 99.2 (C-l'), 73.5 (C-2'), 76.5 
(C-3'), 70.4 (C-4') 77.0 (C-5'), 61.5 (C-6'). pbalr~o#JiJ 
imbrirata (Acanthaceae) (98) 

C,5H240,, 364.35 la1 - 126'(MeOH) uv 204 
(MeOH) (90 MHz D20) 5.60 (H-1, d, 2.5), 6.24 (H- 
3, dd, 6.3, 3.0), 4.93(H-4, dd, 6.3, 3.0), 2.82(H-5, 
bd, 10.0), 4.02 (H-6, m), 1.95 (H-7, 0 ,  15.0, 6.0, 
3.3), 2.62 (H-9, M, 10.0). 3.68, 3.56 (H-10, 12.5); 
(D2O) 93.3 (C-1), 140.1 (C-3), 105.3 (C-4), 40.8 (C- 
5), 76.6 (C-6), 44.1 (C-7), 82.1 (C-8), 50.4 (C-9), 67.0 
(C-lo), 98.9 (C-1'), 73.5 (C-2'), 76.6 (C-3'), 70.5 (C- 
4'), 77.0 (C-5'), 61.6 (C-6'). Ma~$dycna cynunrhoidcr 
(Bignoniaceae) (99) 

C,5H240,, 380.35 la1 -65" (MeOH) uv 204 
(MeOH) (90 MHz D2O) 5.72 (H-1, s), 6.28 (H-3, 
dd, 6.0, 1.0). 5.00(H-4,dt, 6.0, 1.5), 2.73(H-5, bs), 
3.69 (H-6, d, 4.5), 3.95 (H-7, d, 4.5), 2.73 (H-9, bs), 
3.93, 3.60 (H-10, 13.0); (D2O) 93.2 (C-1), 140.1 (C- 
3), 105.2 (C-4), 35.5 (C-5). 74.7 (C-6), 77.0 (C-7). 
79.8 (C-8). 48.2 (C-9), 65.6 (C-lo), 98.8 (C-l'), 73.5 
(C-2'). 76.4 (C-3'), 70.4 (C-4'). 77.0 (C-5'), 61.6 (C- 
6'). Parrlmunia tolnmtosa (Bignoniaceae) (100) 
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124. 10-DESCINNAMOYLGLO- 
BULARIMIN CI5H24O11 380.35 [a] - 139.9"(MeOH) (CD30D) 

93.3 (C-I), 140.4 (C-3), 106.5 (C-4), 37.3 (C-5), 83.1 
(C-6), 86.4 (C-7), 80.3 (C-8), 48.0 (C-9), 64.3 (C-10). 
99.5 (C-l'), 74.6 (C-2'), 77.9 (C-3'Ia, 71.5 (C-4'), 
77.7 (C-5')*, 62.7 (C-6'). Hydrolysis of globularimin 

HO~~-~@o (4, 101) 

HOH2C OH Ogh 

12 5. 1 O-DESCINNAMOYLGLO- 
BULARININ 

OH 

126. VERBASCOSIDE B 

127. ASYSTASIOSIDE E 

OH 

128. GLUTINOSIDE 

HO 

Oglu 

C15H24011 380.35 (CD,OD) 95.2 (C-l), 161.6 
(C-3), 105.3 (CA), 37.2 (C-5), 78.3 (C-6). 79.3 (C-7), 
81.0 (C-8), 43.7 (C-9), 66.4 (C-lo), 99.2 (C-I'), 74.6 
(C-2'), 78.0 (C-3')a, 70.4 (CA'), 78.3 (C-5')a, 62.4 (C- 
6'). Hydrolysis ofglobularinin (4, 101) 

C21H34015 526.49 [a1 -108' (MeOH) (200 

5.07 (H-4, dd, 6.5, 3), 2.89-2.63 (H-5, m, 10, 2), 
MH~CD,OD)5.25(H-l,d,6),6.32(H-3,dd,6.5,2), 

4.03 (H-6, dd, 4, 2), 3.95 (H-7, d, 41, 2.32 (H-9, dd, 
10, 6), 4.10-3.20 (H-lo), 4.70 (H-l' ,  d, 7.5), 4.03 
(H-2', dd), 4.76 (H-I", d, 2), 1.22 (H-6", d, 2.5); 
(CD30D) 96.1 (C-l), 141.9 (C-3). 106.0 (c-4). 37.2 
(C-5), 83.1 (C-6), 78.1 (C-7). 82.3 (C-8), 44.1 (C-9), 
67.1 (C-lo), 100.7 (C-l'), 74.6 (C-2'), 77.8 (C-3'), 
71.2 (C-4'), 76.8 (C-5'), 62.3 (C-6'), 100.8 (GI"), 
72.0 (C-2"),70.1 (C-3"), 73.9 (CA"), 72.3 (c-5'9, 18.0 
(C-6"). Verbuscum gmgirum (Scrophulariaceae) ( 102) 

C,,H23C1010 398.79 [a] - 140" (MeOH) (500 
MHz D20) 5.53 (H-1, d, 2.2), 6.28 (H-3, dd, 6.3, 
1.7), 5.17 (H-4, dd, 6.1, 3.3), 2.67 (H-5, m), 3.88 (H- 
6, m), 4.10 (H-7, d, 9.0), 2.61 (H-9, bd, l l ) ,  3.91, 
3.70 (H-10, d's, 12.5); (D2O) 92.6 (C-l), 139.6 (C-3), 
106.1 (C-4), 35.4 (C-5), 8 i. 1 (C-6). 7 1.6 (C-7), 79.3 
(C-8), 47.0 (C-9), 62.4 (C-IO), 98.9 (C-l'), 73.4 (C- 
2'), 76.4 (C-3'), 70.4 (C-4'), 76.9 (C-5'), 61.5 (C-6'). 
ltrystariu &Ika (Acanthaceae) (4 1) 

C,,H,,ClOl0 398.79 [a1 -79.2" (MeOH) mp 
185-186" (pentaacetate) (pentaacetate 500 MHz CDCI,) 

14.7, 3.4), lost in acetoxy methyls (H-4p), 2.22 (H-5, 
5.55(H-l,d, 1.8), 5.33(H-3,d, 3.4). 2.16(H-4a9dd, 

ddd, 10.3, 9.8, 3.1), 4.98 (H-6, dd, 7.9, 3.1), 4.28 
(H-7, d, 7.9), 2.66 (H-9, bd, 9.8). 4.07 (H-lOa. d, 
12.2), 3.67(H-l0B, d, 12.2), 2.01, 2.03, 2.03, 2.10, 
2.11 (OAc); (pyridine-d?) 94.6 (C-l), 92.6 (C-3), 33.9 

47.5 (C-9), 61.9(C-10), 98.6(C-1'), 74.2(C-2'), 77.9 
(C-3'). 70.9 (C-4'),77.9 (C-5'),61.9 (C-6'). Rebmanniu 
glutinosa (Scrophulariaceae) (103) 

(C-4), 35.5 (C-5), 84.3 (C-6), 75.6 (C-7). 79.3 (C-8), 
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129. CYNANCHOSIDE (7a, 10-Dihy- 
droxy harpagide) C,5H240,2 396.35 [a) - 126'(MeOH) uv 204 

(MeOH) (90 MHz D20) 5.86 (H-1, s), 6.42 (H-3, d, 
6.0),5.26(HA,d,6.0),3.97(H-6,d,9.0),3.65(H-7, 
d,9.0), 2 .45(H-9 ,~) ,  3.81, 3.57(H-10, 13.O);(D,O) 
9 1.7 (C- l), 140.5 (C-3), 110.0 (C-4), 64.9 (C-5), 82.5 
(C-6), 78.9 (C-7), 76.3 (C-8), 56.2 (C-9), 62.1 (C-lo), 
98.9(C-l'), 73.3 (C-2'). 76.3 (C-3'). 70.6(C-4'), 77.0 

M H k  OH Oglu (C-5'), 61.6 (C-6'). Ma&iyena cynancboih (Bignoni- 
aceae) (104) 

130. ERANTHEMOSIDE 

131. HYGROPHILOSIDE 

Qo 

Oglu 

Group 3 (10-carbon skeleton) 

C15H2209 346.33 -98" (EtOH) (90 MHz 
D20) 5.52 (H-1, d, 1.7), 6.20(H-3, dd, 6,2), 5.13 (H- 
4, dd, 6, 3), 3.3 (H-5, m), 6.11 (H-6, dd, 5.5, 3), 5.69 
(H-7, dd, 5.5, 2), 2.59 (H-9, dd, 8.5, 1.7), 3.68 (H- 
10, s), 4.84 (H-l' ,  d, 7); (D2O) 94.3 (C-1). 138.8 (C- 
3)', 106.5 (C-4), 38.0(C-5), 131.6(C-6), 138.3 (C-7)', 
85.9 (C-8), 44.7 (C-9), 67.3 (C-lo), 98.8 (C-l'), 73.6 
(C-2'). 76.5 (C-3'), 70.4 (C-4'), 77.0 (C-5'), 61.5 (C- 
6'). E r a n t h m , b d c h h m  (Acanthaceae) (105) 

Cl5H& 344.32 (90 MHt D2O) 6.12 W-1, d, 3), 
6.48(H-3, d, 6.5), 5.27 (H-4, d, 6.5), 3.05 (H-6, m), 
7.32 (H-7, W, 2). 3.5 (H-9), 9.70 (H-10, SI; (D2O) 
93.4 (C-1), 141.1 (C-3), 109.5 (C-4), 74.5 (C-5), 46.1 
(C-6), 157.5 (C-7), 142.9 (C-8), 53.0 (C-9), 193.9 (C- 
lo), 99.2 (C-l'), 73.3 (C-2'), 76.2 (C-3'), 70.5 (CA'), 
77.1 7C-57, 61.5 (C-6'). Hyppbila diffmis (Acan- 
thaceae) (106) 

132. BOSCHNASIDE (8-cpi-Iridodial glu- 
coside) C16H2607 330.38 tetraacetate mp 131-132" [a) 

- 140.8"(CHC13) (tetraacetate 100 MHrCDCl3) 5.88 

4.80(H-4', m),4.20(H-6',m), 1.98-2.08(OAc);(tet- 
macerate CDCI,) 93.4 (C-0, 133.2 (C-3), 113.9 ( C 4 ,  

(H-3, bs), 0.99 (H-10, d, 7.0), 1.49 (H-11, F), 5.10- 

35.7 (C-5)', 28.5 (C-6)b, 33.2 (C-7)b, 34.3 (C-8)'. 42.8 
(C-9), 15.9(C-l0)', 16.3(C-11)', 95.O(C-l'), 70.7 (C- 
2'), 71.8 (C-3'). 68.4 (C-4'), 72.6 (C-S'), 61.8 (C-6'), 
170.2, 169.7, 169.0, 168.7 (O=CMe), 20.5 (0= 
CMe). Barcbniakia mrsira (Orobanchaceae) (107) 

Me Oglu 

133. 7P-HYDROXY-8-epi-IRIDoDIhL 
GLUCOSIDE C16H2608 346.38 [a] -85.7' (MeOH) (60 MHz 

D2O) 5.30 (H-1, s), 5.92 (H-3, bs), 2.60 (H-5, m), 
2.1-1.1 (H-6), 4.0-3.6 (H-7), 2.1-1.1 (H-8, H-9), 
0.95 (H-10, d, 7.0), 1.50 (H-11, bs), 4.80(H-1'. d, 
7.5);(D,0)95.3(C-l), 133.1 (C-3), 117.3(c-4), 33.3 
(C-5), 37.1 (C-6), 79.4 (C-7), 42.9 (C-8), 41.9 (C-9), 
14.1 (C-lo), 15.9 (C-ll), 98.8 (C-1'1, 73.6 (C-2'), 

Me Oglu 76.6 (C-3')a, 70.5 (C-4'), 77.0 (C-5')a, 61.6 (C-6'). 
Linaria cymbalaria (Scrophulariaceae) (108) 
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1%. 5-DEOXYLAMIOL 

HO 

135. 5-DEOXYLAMIOSIDE 

136. 6-DEOXYLAMIOSIDE 

137. 4-METHYLANTIRRINOSIDE 

138. DECAPETALOSIDE 

Me 

139. 10-O-ACETYL-6~-HYDROXY 
MONGOLIOSIDE 

C16H26O9 362.38 (60 MHz DZO) 5.45 (H-1, bs), 
6.05 (H-3, m), 2.60 (H-S), 2.10 (H-7, dd, 14.0, 7.0), 
1.87 (H-7, dd, 14.0, 6.0), 2.60 (H-9), 1.30 (H- 10, s), 
1.64 (H-11, bs); (D2O) 93.7 (C-l), 133.5 (C-3), 114.1 
(C-4), 43.3 (C-5), 74.8 (C-6), 49.4 (C-7), 78.6 (C-8), 
5 1.0 (C-9), 23.9 (C-lo), 15.6 (C-1 l), 98.7 (C- l'), 73.5 
(C-2'), 76.5 (C-3'), 70.5 (C-4'), 77.0 (C-5'), 61.6 (C- 
6'). Prepared from shanzhiside methyl ester, Satmja 
vulgaris (Labiatae) (34, 109) 

C18H28010 404.41 [a] -54" (dioxane) uv 205 
(MeOH) (60 MHz D20) 5.80 (H-1, bs), 6.10 (H-3, 
m), 2.72 (H-5, bd), 3.91 (H-6, m), 2.1.8 (H-7, m), 

(OAc). Lamium amplexicuule (Labiatae) (34) 
2.96(H-9,bd), 1.54(H-10,~),  1.62(H-ll ,  bS),2.09 

C18H2,010 404.41 (60 MHz D2O) 5.91 (H-1, d, 

(H-9, d, l), 1.49(H-10, s), 1.64(H-11, d, 1.5), 2.1 
I), 6.23 (H-3, q, 1.5), 2.2-1.8 (H-6, H-7, m), 2.72 

(OAc). Lamiun umplexicade (Labiatae) (1 10) 

C16H24010 376.36 [a1 -61"(MeOH) (90 MHz 
DZO) 5.30(H-1, d, 7.5), 6.21 (H-3, 9, 1.5), 4.27 (H- 
6, d, 2.0), 3.61 (H-7, d, 2.0), 2.55 (H-9, d, 7.5), 1.52 
(H-10, s), 1.61 (H-11, d, 1.5), 4.75 (H-1', d, 7.5); 
(D20) 95.4 (C-l), 137.7 (C-3), 115.2 (C-4), 74.4 (C- 
5), 76.0 (C-6)', 66.9 (C-7), 64.7 (C-8), 53.9 (C-9), 
17.2 (C-lo), 11.8 (C-ll), 99.0 (C-l'), 73.5 (C-2'), 
76.5 (C-3')a, 70.4 (C-4'), 77.1 (C-5')", 61.6 (C-6'). 
Sutwtja vulgaris (Labiatae) (109) 

C16H2608 346.38 [a] -7l0(MeOH) (90 MHz 
D20) 5.14 (H-1, d, 4), 6.09 (H-3, bs), 2.5 1 (H-5, m), 
3.58 (H- 10, bd, 6), 1.56 (H- 11, bs); (D2O) 97.3 (C- 1). 
134.3 (C-3), 115.8 (C-4), 38.8(C-5), 30.1 (C-6), 27.7 
(C-7), 43.2 (C-8), 44.9 (C-9), 66.1 (C-lo), 15.9 (C-1 l), 
99.4 (C-1'), 73.6(C-2'), 76.5 (C-3'), 70.3 (C-4'), 76.9 
(C-57, 61.5 (C-6'). Viburnum betulifolium (Caprifoli- 
aceae) (111) 

C18H28010 404.41 (D20)95.8(C-l), 134.9(C-3), 
112.4 (C-4), 45.5 (C-5), 75.7 (C-6), 35.8 (C-7), 38.0 
(C-8), 44.0 (C-9), 69.2 (C-lo), 15.4 (C-ll), 99.1 (C- 
1'). 73.5 (C-2'), 76.4 (C-3'), 70.4 (C-4'), 76.9 (C-5'), 
6 1.5 (C-6'). Viburnum hupehenre (Caprifoliaceae) (1 12) 
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140. a-DIHYDROVERBENOL 

Me Hd Oglu 

141. $-DIHYDROVERBENOL 

142. 1 1-HYDROXYDECAPETALOSIDE 

C H P H  
I 

HoH2C cc. Oglu 

143. ASPERULOSIDOL 

HO CHZOH 

HOH2C Oglu 

144. 5-DEOXYSTANSIOSIDE (Stanside, 
8-epz-Boschnaloside) 

CHO 

Me e o  Oglu 

145. PLANTARENALOSIDE 
(Yuheinoside) 

eo 
Me Oglu 

CI6H2,O9 362.38 [a) -72.7’(MeOH) uv 205 

3, bs), 2.88 (H-5, rn), 4.49(H-6, rn), 2.5-1.4 (H-7-H- 
9), 1.24(H-10, d, 6.5),4.12(H-11, bs),4.86(H-I’,d, 

(MeOH) (90MH~D20)5 .07(H- l ,  d, 8.0), 6.63(H- 

7.5); (DZO) 100.8 (C-1), 142.2 (C-3), 114.4 (C-4), 
43.4 (C-5), 74.2 (C-6), 42.1 (C-7), 34.5 (C-8), 47.5 (C- 
9), 21.3(C-10), 62.O(C-ll)’, 99.8(C-1’), 73.7(C-2‘), 
76.7 (C-3’), 70.6(C-4’), 77.1 (C-5’), 61.7 (C-6’)’. Re- 
duction of verbenalin (1 13) 

C,6H2609 362.38 [a] - l l O . O o  (MeOH) uv 205 
(MeOH) (90MHzD20)5.33(H-l9d, 2.5), 6.36(H- 

9), 1.18(H-10, d, 6.3), 4.21, 3.98(H-11, 13.0),4.77 
(H-1’, d, 7.5); (D2O) 96.3 (C-l), 138.9 (C-3), 116.0 
(C-4), 42.9 (C-5), 76.5 (C-6), 42.0 (C-7), 33.8 (C-8), 
47.4(C-9), 20.2(C-10),61.7(C-11),99.3(C-l‘), 73.6 
(C-2’), 76.7 (C-3’), 70.5 (C-4’). 77.1 (C-5’), 61.7 
(C6’). Reduction of verbenalin 

3, bs), 2.72 (H-5, rn), 4.17 (H-6, rn), 2.5-1.7 (H-7-H- 

(1 13) 

C16H2609 362.38 [a] -99” (MeOH) (90 MHz 

rn), 4.08,3.89 (H- 1 1, 12); (D20) 97.4 (C- l), 138.6 (C- 

42.7 (C-8), 44.7 (C-9), 66.1 (C-lo), 61.5 (C-1 l), 99.5 

5‘), 61.5 (C-6’). Prepared from adoxoside 

D20)  5.22 (H-1, d, 3.5), 6.33 (H-3, bs), 2.72 (H-5, 

3), 117.9 35.0 (C-51, 29.7 ( C 4 ,  27.6 (C-7). 

(C-1’), 73.6 (C-2’), 76.5 (C-3’), 70.5 (CA’), 77.0 (C- 
(111) 

C16H24010 376.36 rnp 183-184’ [a) -8’ 
(H2O) uv 206 (MeOH) (90 MHt D2O) 4.94 (H-I, 
d, 9.0),6.66(H-3, bs), 3.03(H-5, bt, 7.7,6.6),4.87 
(H-6, bd), 6.07 (H-7, bs), 2.70 (H-9, bt, 9.0, 7.7), 
4.43 (H-10, 2d’s, 15.0), 4.17,(H-11, bs); (D,O)99.6 
(C-1), 142.6(C-3), 114.5 (C-4), 42.6(C-5), 74.6(C-6), 
129.3 (C-7), 150.6(C-8), 46.5 (C-9), 61.0(C-10), 61.5 
(C- 11). Reduction of asperuloside (1 14) 

C16H2408 344.36 rnp 146-147” [a) -117’ 

1, d, 1.5), 7.48(H-3, s), 3.00(H-5,m), 2.5-1.2(H-6, 
(MeOH) uv 249 (MeOH) (90 MHz D2O) 5.54 (H- 

H-7, H-8, H-9), 1.15 (H-10, d, 6.0), 9.18 (H-11, s), 
4.88 (H-1’, d, 7.5); (D2O) 98.8 (C-1), 164.5 (C-3), 
125.2 (C-4), 3 1.3 (C-5), 30.8 (C-6), 33.2 (C-7), 35.4 
(C-8), 48.4 (C-9), 19.9 (C-lo), 192.6 (C-ll), 99.7 (C- 
I f ) ,  73.5 (C-2’), 76.5 (C-3’), 70.3 (CA’), 77.2 (C-5’1, 
61.5 (C-6’). T t ~ m s t a n r  (Bignoniaceae) (115) 

C16H2409 360.36 [a] -188.8’(MeOH) uv241 

0.90 (H-10, d, 7.0), 9.23 (H-11, s), 4.83 (H-If ,  d, 

(C-5), 38.3 (C-6), 32.2 (C-7), 34.2 (C-8), 51.7 (C-9), 
15.9 (C-lo), 194.6 (C-ll), 99.4 (C-l‘), 73.2 (C-2’), 

T e r m  stuns (Bignoniaceae), Pkmtago arenaria (Plan- 
taginaceae) (1 16, 117) 

(MeOH) (90MHzD20) 5.93 (H-1, s), 7.56(H-3, s), 

7.5); (D20)97.3 (C-l), 165.5 (C-3), 125.0(C-4), 72.9 

76.1 (C-3’)’, 70.4 (C-4’), 77.2 (C-5’Y, 61.5 (C-6’). 
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146. PWTARENALOSIGENIN- 1-0- 
fLGENTIOBIOSIDE 

Me Ogentiobiose 

147. STANSIOSIDE 

Me d Oglu 

148. STANSIOSIGENIN- 1-0-B- 
GENTIOBIOSIDE 

149. CACHINESIDE I (7B-Hydroxy- 
stanside) 

Oglu 

150. CAMPENOSIDE 

cinnamoyD 

Me Oglu 

C22H34014 522.50 [a] -56.0°(MeOH) uv241 

d, 0.5),7.58(H-3,~),0.94(H-lO,d,6.2), 9.23(H-11, 
s), 4.72 (H-1', d, 7.5), 4.57 (H-l", d, 7.5); [CDC13- 

(MeOH) 1400 MHz CDCl,-CD,OD (8:2)] 5.93 (H-1, 

CD3OD (6:4)] 96.3 (C-l), 165.4 (C-3). 124.9 (C-4), 
72.9 (C-5). 38.2 (C-6), 32.2 (C-7), 34.2 (C-8), 5 1.7 (C- 
9), 15.9 (C-lo), 194.8 (C-ll), 99.4 (C-l'), 74.9 (C- 
2')', 77.2 (C-3')b, 70.8 (C-4'), 76.2 (C-5')b, 69.3 (C- 
6'), 103.6 (C-l"), 73.1 (C-2")', 76.2 (C-3")b, 70.7 (C- 
4"), 76.9 (C-5")b, 61.8 (C-6"). Campsidium valdivianum 
(Bignoniaceae) (1 18) 

C,6H2409 360.36 Ea1 - 124.5' (MeOH) uv 241 

(H-3, s), 2.13, 1.39(H-6, rn's), 2.13, 1.71(H-7, m's), 
1.71 (H-8, rn), 1.88(H-9, dd, 9.0, 2.8), 1.13 (H-10, 

(MeOH) (400MH~CD3OD)5.70(H-l,d, 2.8), 7.35 

d, 6.3), 9.25 (H-11, s), 4.61 (H-l', d, 8.0), 3.18(H- 
2', 9.1,8.0), 3.90(H-6',dd, 12.0,2.0), 3.66(H-6', 
dd, 11.9, 5.8); (D2O) 97.6 (C-l), 164.6 (C-3), 124.6 
(C-4), 73.5 (C-S), 37.9 (C-6), 31.0 (C-7), 35.1 (C-8), 
56.7 (C-9), 19.9 (C-lo), 193.7 (C-11), 99.7 (C-l'), 
73.2 (C-2'), 76.2 (C-3'), 70.4(C-4'), 77.2 (C-5'), 61.4 
(C-6'). Tccoma sram (Bignoniaceae) (1 15, 116, 119) 

C22H34014 522.50 [a] - 13.8'(MeOH) uv 241 
(MeOH) 1400 MHzCDCI~-CD~OD(~:~) ]  5.80(H-l, 
d, 2). 7.53 (H-3, s), 1.14 (H-10, d, 5.51, 3.37 (H-9, 

l", d, 7.5); ECDCI,-CD,OD (6:4)1 97.5 (C-l), 164.6 
(C-3), 124.8 (C-41, 73.5 (C-5), 37.9 (C-6), 31.0 (C-7), 
35.1 (C-8), 56.6(C-9), 19.9(C-l0), 194.6(C-11), 99.7 

dd, 7, 2), 9.22 (H-11, s), 4.72 (H-1', d, 7.5), 4.57 H- 

(C-l'), 74.9 (C-2')', 77.2 (C-3')b, 70.8 (C-4'), 76.2(C- 
5')b, 69.3 (C-67, 103.6 (C-1"), 73.1 (C-2")', 76.2 (C- 
3")b, 70.7 (C-4"), 76.9(C-5")b, 61.8(C-6"). Campsidium 
valdivianum (Bignoniaceae) (1 18) 

CI6Hz4O9 360.36 [a] - 136'(MeOH) (200MHz 

(H-5, q-like, 8.0, 6.0, l.O), 1.65 ( H - ~ u ,  ddd, 6.0, 
6.0), 2.22 (H-68, ddd, 8.0, 1.8), 4.03 (H-7, t-like, 
6.0, 5.0, 1.8), 1.82(H-8, rn, 9.0, 5.0), 2.08(H-9,rn, 

CD3OD) 5.46 (H-1, d, 3.0), 7.32 (H-3, d, 1.0), 3.07 

9.0), 1.10 (H-10, d), 9.18 (H-11, s), 4.67 (H-1', d, 
7.8); (CD3OD) 98.2 (C-l), 162.4 (C-3), 126.4 (C-4), 

9). 13.0(C-10), 192.9(C-11), 98.8(C-l'), 74.2(C-2'), 
77.9 (C-3')', 71.2 (C-4'), 77.6 (C-5')", 62.5 (C-6'). 

29.5 (C-5), 41.2(C-6), 74.8(C-7), 41.4(C-8),45.9(C- 

Campsis ChiMnriJ (Bignoniaceae) (120) 

CZSH30010 490.51 rnp 165-167' [a] -59.5' 
(MeOH) (200 MHz CD30D) 5.46 (H-1, d, 3). 7.39 
(H-3, d), 3.13 (H-5, rn, 8,4), 1.85 ( H - ~ u ,  rn, 15,6.5, 
6), 2.32 (H-6B, m, 15,8, < l),  5.24 (H-7, rn, 6, 5, 1). 
2.14 (H-9, rn, 10, 3), 1.11 (H-10, d, 6), 9.19 (H-11, 
s), 4.63 (H-l', d, 7). 6.48/7.66 (Ha, HB, d's, 16), 
7.30-7.60 (H-2"-H-4", rn); (DMSO-dd 96.3 (C-l), 
160.6 (C-3), 123.2 (C-4), 28.5 (C-5), 37.2 (C-6), 76.3 
(C-7). 38.4 (C-8), 45.2 (C-9), 12.6 (C-lo), 190.2 (C- 
11). 98.8 (C-l'), 72.9 (C-2'), 76.9 (C-3')a, 70.0(C-4'), 
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151. TECOMOSIDE 

76.5 (C-5')', 61.0 (C-6'), 165.2 (C=O), 118.0 (Ca), 
143.8 (CS), 133.8 (C-17, 128.4 (C-27b, 127.7 (C- 
3")b, - (C-4"). Cumpis chinensis (Bignoniaceae) (120) 

C16H240,0 376.36 mp 126125' la1 -123.5' 
(MeOH) [a} - 118' (MeOH) uv 241 (EtOH) (200 
MHz CD3OD) 5.77 (H-I, d, 1.7), 7.35 (H-3, s), 2.50 
( H A ,  dd, 5.8). 2.18(H-6B, dd, 2.7), 3.91 (H-7, m, 

dd, 12, 1.7), I.ll(H-lO,d),9.25(H-ll,~),4.63(H- 
l ', d, 7.8); (CD3OD) 97.1 (C-1), 162.7 (C-3), 126.8 
(C-4), 72.1 (C-5). 48.9 (C-6), 73.4 (C-7), 41.2 (C-8), 
54.7 (C-9), 13.1 (C-lo), 192.9 (C-11), 100.1 (C-l'), 
74.4 (C-2'). 78.4 (C-3')', 71.5 (CA'), 77.5 (C-5')*, 
62.7 (C-6'). Cumpsis chinensis (Bignoniaceae) 
120, 121) 

5.8, 5.8, 2.7), 1.63 (H-8, m, 12.0, 5.8), 2.32 (H-9, 

(116, 

152. 7 -0-BENZOYLTECOMOSIDE Cz3Hz80,, 480.47 nodataavailable. T c c o m a ~ i ~  
(Bignoniaceae) (122) 

benzoyl0 

Me ogiu 

153. 7-0-p-HYDROXYBENZOYL- 
TECOMOSIDE C23H28012 496.47 [a} -64.7' (MeOH) uv 260 

(MeOH) (360MHzCD30D)5.80(H-1, d, 1.5),7.33 
(H-3, s), 2.8-2.2 (H-6), 5 .OO (H-7, m), 1.95 (H-8, m), 
2.8-2.2 (H-9), 1.02 (H-10, d, 6.5), 9.28 (H-11, s), 
7.62 (H-2", d, 8), 6.74 (H-3", d, 8); (CD3OD) 96.4 (C- 
I), 162.7 (C-3), 127.5 (C-4),71.6(C-5), -(C-6), 76.7 
(C-7). 39.9 (C-8), 55.3 (C-91, 13.0 (C-lO), 192.7 (C- 

HO )yo*: / 

Me -Iu l l ) ,  100.3 (C-l'), 74.5 (C-2'), 78.6 (C-3')', 71.6 (C- 

I"), 433.7 (C-2"). 116.0 (C-37, 162.7 (C-4"). Tscacl 
capemis (Bignoniaceae) (123) 

4'), 77.6 (C-5')*, 62.8 (C-6'). 168.O(C=O), 129.0 (C- 

1%. 7-0-CINNAMO~TECOMOSIDE 
(5 -Hydroxycampenoside) Cz5H30011 506.51 mp 191-192' [a) -69.8' 

(MeOH) uv 278, 2 17 (MeOH) (200 MHz CD30D) 
5.84 (H-1, d, <2), 7.40 (H-3, s), 2.67 (H-&, dd, 6, 
16), 2.27 (H-6B, dd, 2, 16), 5.08 (H-7, m, 6, 5.5,2), 
1.88 (H-8, m, 12, 5.5), 2.46 (H-9, dd, 12, <2), 1.13 
(H-lO,d, 7),9.25(H-ll,~),4.63(H-l',d, 7.5), 6.50/ 
7.69 (Ha, HB, d's, 16), 7.30-7.60 (H-2"-H-4"); 

Me Oglu (CD30D) 96.4 (C-l), 162.6 (C-3), 126.5 (c-4), 71.6 
(C-5). - (C-6), 77.0 (C-7), 40.0 (C-8), 55.3 (C-9), 
13.0 (C-lo), 192.7 (C-ll), 100.3 (C-l'), 74.4 (C-2'), 
78.5 (C-3')a, 71.6 (C-4'), 77.5 (C-5')', 62.7 (C-6'), 
168.0 (C=O), 119.0 (Ca), 146.3 (Cg), 133.3 (C-I"), 
130.1 (C-2"), 129.3 (C-3"), 131.5 (C-4"). TK-Urpm- 

sis, Campsis rhinmsis (Bignoniaceae) 

cinnamoy0 

(120, 123) 
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155. 7-o-pCoUMAROYL~COMOSIDE 

1%. 7 -0-p-METHOXYCINNAMOYL- 
TECOMOSIDE 

pmethoxycinnamoyl0 

157. PINIFOLIN 

CHO 

Me eo". oglu 

158. EUPHROSIDE 

eo 
"O Me Oglu 

159. 8-0-FOLIAMENTHOYLEUPHRO- 
SIDE 

C2,H3,OI2 522.50 Ea1 -64.9"(MeOH) ~ 3 1 0 ,  
266 (MeOH) (360 MHz CD3OD) 5.82 W-1, d, 1.5), 
7.33 (H-3, s), 2.8-2.2 (H-61, 5.08 (H-7, rn), 1.95 (H- 
8, m),2.&2.2(H-9), l.lO(H-lO,d,6.5),9.26(H-ll, 
s), 6.3017.63 (Ha, HB, d, 16), 7.46 (H-2", d, 8h6.70 
(H-3", d, 8); (CD,OD) 96.4 (C-1), 162.6 (C-3), 126.7 
(C-4), 71.6 (C-5), - (C-6), 76.7 (C-7), 40.1 (C-8), 
55.3 (C-9), 13.0 (C-lo), 192.6 (C-ll), 100.2 (C-I'), 
74.4 (C-2'), 78.5 (C-3')", 71.6 (C-4'), 77.6 (C-5')*, 
62.7 (C-6'), 168.3 (C=O), 116.7 (Ca), 146.8 (Cg),  
130.8(C-l"), 131.2(C-2"), 117.1(C-3"), 162.6(C-4"). 
Terona capensis (Bignoniaceae) (123) 

C26H32012 536.53 Ea1 -63.8"(MeOH) uv 310, 
228 (MeOH) (360 MHz CD,OD) 5.84 (H-1, d, 1.5), 
7.36 (H-3, s), 2.8-2.2 (H-6, H-9), 5.08 (H-7, m), 
1.95 (H-8, rn), 1.12 (H-10, d, 6.5), 9.30(H-ll ,  s), 

(H-3", d, 8), 3.83 (ArOMe); (CD,OD) 96.4 (C-l), 
6.40/7.70 (Ha, HB, d's, 161, 7.56 (H-2", d, 81, 6.93 

162.6 (C-3), 126.5 (C-4), 71.6 (C-5), - (C-6), 76.8 
(C-7), 40.0 (C-8), 55.3 (C-9), 13.0 (C-IO), 192.7 (C- 
l l ) ,  100.3 (C-1'), 74.4 (C-2'), 78.5 (C-3')a, 71.6 (C- 
4'), 77.5 (C-5')a, 62.7 (C-6'), 168.5 (O=C), 116.3 
(Ca), 146.3 (Cg), 128.3 (C-I"), 131.0 (C-2"), 115.5 
(C-3"), 162.6 (C-4"), 55.9 (OMe). T~mcapensis (Bigno- 
niaceae) (123) 

CI7H2609 374.39 (400 MHz CD3OD) 5.23 (H-1, 
d, 8.1), 5.32 (H-3, s), 2.94 (H-6, rn), 1.68 ( H - ~ u ,  
dddd, 12, 8, 2.4), 1.94 (H-7p. m), 2.53 (H-8, rn), 

s), 3.50 (OMe), 4.71 (H-1', d, 7.9), 3.84 (H-6', dd, 
11.9, 2.2), 3.70 (H-6', dd, 11.9, 5.1); (CD,OD) 97.5 

2.76(H-9, bt,7.9),0.84(H-lO,d,7.1),9.76(H-l1, 

(C-I), 93.4(C-3), 131.3(C-4), 168.0(C-5), 27.3(C-6), 
32.5 (C-7), 34.4 (C-8), 52.2 (C-9), 14.5 (C-lo), 190.3 
(C-11), 56.2 (OMe), 110.4 (C-1'), 74.7 (C-2'), 78.4 
(C-3'), 71.5 (C-4'), 78.1 (C-5'), 62.7 (C-6'). Pensternon 
p i n i f o h  (Scrophulariaceae) (124) 

C16H24010 376.36 la1 - 167.3"(MeOH) uv237 
(EtOH) (250 MHz D20) 6.00 (H-1, bs), 7.63 (H-3, 
s), 2.26-1.59 (H-6, H-7, rn), 2.58 (H-9, bs), 1.29 (H- 

2', t, 7.5), 3.663.47 (H-3'-H-5', m), 4.00-3.82 (H- 
6', dd, 12, 6.0, dd, 12, 1.5); (CD,OD) 95.3 (C-l), 

10, bs), 9.34(H- l l ,  ~ ) , 4 . 9 0 ( H - l ' , d ,  7.5), 3.35(H- 

163.1 (C-3), 126.3 (C-4), 71.3 (C-5), 37.6(C-6), 40.3 
(C-7), 78.8 (C-8), 61.3 (C-9), 23.7 (C-lo), 192.6 (C- 
l l ) ,  99.7 (C-l'), 74.2 (C-2'), 78.3 (C-3'), 71.5 (C-4'), 
77.3 (C-5'), 62.7 (C-6'). EuphaJia diJbUrg€iIJiJ 
(Scrophulariaceae) (125, 126) 

C26H38012 542.58 Ea1 -59.2"(MeOH) ~ ~ 2 4 5 ,  

1.6 1-2.42 (H-6, m), 2.82 (H-9, bs), 1.48 (H- 10, bs), 

3.42-3.61 (H-4', rn), 3.79-4.02 (H-6', m, 12, 6, 
1.5), 6.85 (H-3", bt, 7.5, 1.5), 2.42 (H-4", rn, 8), 2.18 
(H-5", m), 5.48 (H-7", bt, 7.2, 1.5), 4.12 (H-8". d, 

229(?) (250MHzD20)6.32(H-l, bs), 7.69W-3, S), 

9.30(H-ll,s),4.90(H-l',d,7.5), 3.34(H-2',t97.5), 

7.2), 1.84 (H-9", d, 1.5), 1.72 (H-lo", d, 1.5); 0 3 2 0 )  
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160. 2' ,8-DI-O-FOLIAMENTHOYL- 
EUPHOROSIDE 

foliarnenthoyl 

161. CACHINESIDE V 

162. CAMPSISIDE 

96.0 (C-l), 165.8 (C-3), 122.6 (C4),72.0 (C-5), 34.8 
(C-6), 38.2 (C-7), 88.2 (C-8), 58.2 (C-9), 21.1 (C-lo), 
194.0 (C-ll), 99.5 (C-1'), 73.0 (C-2'), 77.1 (C-3'), 
70.3 (C-4'), 76.0 (C-5'1, 61.5 (C-69, 170.2 (C-1'3, 
128.9 (C-2"), 144.1 (C-3"), 27.3 (C-4"), 38.2 (C-5"). 
139.9 (C-6"), 123.8 (C-7"), 58.6 (C-87, 12.5 (C-97, 
16.1 (C- 10"). Cleradendnnn inrisrrrn (Verbenaceae) (126) 

C36H52014 708.80 {a] - 17.5" (MeOH) (250 

(H-6, m), 2.82 (H-9, bs), 1.47 (H- 10, bs), 9.16 (H- 11, 
s), 5.18(H-l' ,d, 7.5),4.84(H-2', t, 7.5), 3.54-3.63 
(HA', rn), 3.90-4.10 (H-6', m, 12,6, 1.5), 6.96 (H- 
3". bt, 7.5, 1.5), 2.43 (HA", m, 8, 7.5), 2.24 (H-5", 
m, 8), 5.56 (H-7", bt, 7.2, 1.5), 4.19 (H-8", d, 7.2), 

bt, 7.5, 1.5), 2.43 (H-4"', rn, 8, 7.5). 2.24 (H-5"', rn, 
8), 5.48 (H-7'". bt, 7.2, 1.5), 4.14 (H-8"', d,'7.2), 1.82 
(H-9'", d, 1.5), 1.74 (H-lo'", d, 1.5); (CDCI,)95.4 (C- 

MHz D2O) 6.37 (H-1, bs), 7.58 (H-3, S), 1.58-2.43 

1.85 (H-9", d, 1.5), 1.77 (H-lo", d, 1.5), 6.87 (H-3"', 

I), 159.5 (C-3), 122.4 (C-4), 72.0 (C-5), 33.2 (C-6), 
37.8 (C-7), 86.5 (C-8), 57.8 (C-9). 21.1 (C-lo), 188.8 
(C-ll), 96.9 (C-l'), 73.6 (C-2'), 75.8 (C-3'), 70.2 (C- 
4'), 74.2 (C-5'), 61.5 (C-6'), 167.5 (C-1"), 126.8 (C- 
2"). 141.8 (C-3"), 25.9 (C-4'3, 37.3 (C-5"), 136.8 (C- 
6"), 124.6 (C-7"), 58.7 (C-8"), 11.8 (C-9"), 15.5 (C- 
lo"), 168.2 (C-l"'), 128.0 (C-2"'), 143.5 (C-3"). 26.0 
(C-4"'), 37.4 (C-5'"), 137.0 (C-6"'), 124.7 (C-7"'), 58.7 
(C-8'"), 11.8(C-9'"), 15.6(C-10"'). ClnorimdnrmimiJum 
(Verbenaceae) (126) 

C16H24010 376.36 pentaacetate rnp 197-199' {a] 
- 113" (CHCI,) (pentaacetate 200 MHz CDCI,) 5.60 

9.8, 5.4), 1.74 (H-6, dt, 15.7, 5 . 4 ,  2.41 (H-6, ddd, 

dd, 10.3, 1.5), 1.24(H-lO,s),9.26(H-ll,s),4.88(H- 

(H-1, d, 1.5), 7.08 (H-3, s), 3.09 (H-5, ddd, 10.3, 

15.7, 9.8, 2.7), 4.74 (H-7, dd, 5.4, 2.7), 2.66 (H-9, 

lf,d,7.8),4.97(H-2',9.O,7.6),5.23(H-3',dd,9.5, 
9.0), 5.09 (H-4'. t ,  9.5), 3.74 (H-5', ddd, 9.5, 4.4, 
2.4), 4.16(H-6', dd, 14.5,2.4), 4.31 (H-6', dd, 14.5, 
4.4), 1 .PO, 2.00, 2.03, 2.11, 2.11 (OAc); (pentaacetate 
CDCI,) 94.1 (C-l), 158.3 (C-3), 125.6 (C-4), 24.3 (C- 

(C-lo), 189.5 (C-ll), 95.6 (C-l'), 70.8 (C-2'), 72.4 

cbinenris (Bignoniaceae) (127) 

5). 34.5 (C-6), 80.5 (C-7), 78.2 (C-8), 47.4 (C-9), 2 1.5 

(C-3')a, 68.3 (C-4'), 72.5 (C-S')', 61.8 (C-6'). CampSi~ 

C25H30011 506.51 [a] -68.5"(MeOH) (200 
MHzCD~OD) 5.73 (H-1, d, 1.5), 7.41 (H-3, S), 3.15 
(H-5, rn), 1.81 ( H - h ,  dt, 12, 6), 2.28 (H-6p, ddd, 
12, 9, 2.5), 4.90 (H-7, rn), 2.70 (H-9, dd, 10, 1.5), 
1.29(H-10, s), 9.18(H-ll,s),4.67(H-l',d, 8L6.551 
7.72 (Ha, Hp, d, 16), 7.20-7.30 (H-2"-H-4", m); 
(CD3OD) 96.1 (C-1), 162.4 (C-3), 126.3 (C-4, 25.8 
(C-5), 36.1 (C-6), 8 1.1 (C-7), 79.4 (C-8), 48.8 (C-9). 
22.1 (C-lo), 192.8 (C-11), 100.2 (C-1'), 74.6 (C-2'), 
78.0 (C-3')a, 71.6 (C-4'), 78.3 (C-5'Y, 62.8 (C-6'), 
167.9 (C=O), 119.1 (Ca), 146.4 (Cp), 135.8 (C-1"), 
129.9 (C-2")b, 129.2 (C-3")b, 131.4 (c-4"). CamPJiJ 
chinemis (Bignoniaceae) (128) 
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163. CACHINESIDE IV 

164. PONDRANEOSIDE (5-Hydroxy- 
campsiside) 

annamoylO annamoylO 

165. CACHINESIDE I11 

cournaroylO 

166. UGANDOSIDE 

el CH2 Oglu 

167. LAMOUROUXIDE I 

Yo 

C16H240,1 392.36 penraacerate mp 118-120’ [a] 
- 138’ (CHCI,) (pentaacetate 200 MHz CDCI,) 5.77 
(H-1, d, 1.2), 7.09 (H-3, s), 2.34 (H-6, dd, 16.6, 5. l), 
2.46 (H-6, dd, 16.6, 2.7), 4.69 (H-7, dd, 5.1, 2.7), 
2.87 (H-9, d,  1.2), 1.16 (H-10, s), 9.28 (H-11, s), 
1.94, 2.01, 2.04, 2.12, 2.14 (OAc), 4.86 (H-1‘. d, 
7.8), 4.98 (H-2’, dd, 9.3, 7.8), 5.27 (H-3’, t ,  9.3), 
5.10 (H-4‘, t, 9.3), 3.77 (H-5‘, ddd, 9.3, 4.4, 2.4), 
4.16 (H-6’, dd, 12.5,2.4), 4.32 (H-6’, dd, 12.5,4.4); 

(C-4), 67.6 (C-5), 42.9 (C-6), 79.2 (C-7), 77.8 (C-8), 
57.1 (C-9), 21.2 (C-lo), 189.4 (C-ll), 96.0 (C-l’), 

(pentaacetate CDCI,) 94.3 (C-l), 156.3 (C-3), 126.4 

71.0 (C-2‘), 72.0 (C-3’)’, 68.2 (CA’), 72.4 (C-5’)a, 
61.6 (C-6’). C U ~ ~ J Z J  ChrnenSZJ (Bignoniaceae) (127) 

C25H30012 522.50 [a] - 105.2’(MeOH) (200 
MHz CD3OD) 5.95 (H-1, d, 0.8), 7.39 (H-3, s), 2.48 
( H - h ,  dd, 15.5, 4.4), 2.38 (H-6@, dd, 15.5, 2.4), 
4.85(H-7,m),2.90(H-9,d,0.8), 1.17(H-lO,s),9.28 
(H-11, ~) ,4 .65(H- l ’ ,d ,  8), 6.61/7.77(Ha,Hp,d’s, 
16. l), 7.7-7.4 (H-2”-H-4”); (CD3OD) 95.2 (C-1), 
162.2 (C-3), 127.1 (C-4), 68.3 (C-5). 44.6 (C-6), 80.5 
(C-7), 78.7 (C-8), 58.3 (C-9), 21.4 (C-lO), 192.2 (C- 
l l ) ,  99.9(C-1‘), 74.5 (C-2’), 77.5 (C-3’)”, 71.6(C-4’), 
78.4 (C-59, 62.8 (C-6’), 168.0 (C=O), 119.2 (Ca), 
146.4 (Cp), 135.9 (C-l”), 130.0 (C-2”)b, 129.2 (C- 
3”)b, 13 1.4 (C-4”). Campir chinensir (Bignoniaceae) 
(128-130) 

C25H30013 538.50 fa1 - 103.2’(MeOH) (200 
MHz CD3OD) 5.95 (H- 1, d, 0.7), 7.38 (H-3, s), 2.46 
(H-6, dd, 16,6), 2.35 (H-6, dd, 16,2), 4.83 (H-7, dd, 
6, 2), 2.89 (H-9, d ,  0.7), 1.16 (H-10, s), 9.28 (H-ll) ,  
4.66(H-1’, d, 7.7), 6.41/7.70(Ha, Hp,d’s, 16), 6.81 
(H-2”, d, 8.6), 7.48 (H-3”, d, 8.6); (CIXI,) 95.2 (C-1), 
162.2 (C-3), 127.0 (C-4), 68.2 (C-5), 44.6 (C-6). 80.2 
(C-7), 78.6 (C-8), 58.2 (C-9), 21.5 (C-lo), 192.2 (C- 
l l ) ,  99.9(C-l’), 74.4(C-2’), 77.4(C-3‘)’, 71.6(C-4’), 
78.3 (C-S’)”, 62.7 (C-6‘). 168.6 (C=O), 115.5 (Ca), 

161.1 (c-4”). Camprrs ChinenSZJ (Bignoniaceae) 
146.7 (Cp), 127.3 (C-l”), 131.1 (C-2”), 116.8 (C-3”), 

(127) 

C16H2209 358.34 uv 240 (H20) (250 MHz D20) 
6.00 (H- 1, d, 2.0), 7.55 (H-3, s), 2.47 ( H - h ,  m), 
2.00 (H-6p, m, - 13.0, ll.O), 2.47 (H-7a, m), 2.19 
(H-7B, rn, - 16.5, 7.5, 3), 3.07 (H-9, s), 5.19 (H- 10, 
s), 9.23 (H-11, s), 4.82 (H-l’, d). Clerohdrum #gun- 
&me (Verbenaceae) (29) 

C26H,,0,, 526.58 (? MHz CDCI,) 7.25 (H-3, s), 
2.9(H-5), 9.25(H-11, ~) ,4 .6(H- l ’ ,d ,8) ,  4.25-3(H- 
2‘-H-6’), 6.75 (H-3”, dt, 17, 1.3), 5.91 (H-7“. dd, 17, 
1.3), 5.20(H-8”), 1.8(H-9”, H-IO“, s’s);(rerraacerare ?) 
96.4 (C-l), 160.1 (C-3), 124.0 (C-4), 32.2 (C-5), 29.8 
(C-6), 27.3 (C-7), 39.2 (C-8), 43.9 (C-9), 67.0(C-10), 
190.1 (C-ll), 96.8 (C-l‘), 70.9(C-2‘), 72.4(C-3‘), 68.5 
(C-4’), 72.4 (C-5‘). 61.8 (C-6‘), 168.0 (C-l”), 127.9 
(C-2”), 142.8 (C-3”), 23.3 (C-4”). 38.4 (C-5”), 82.8 (C- 
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168. 1,5,9-epi-DEOXYLOGANIC ACID 
(revision of Nepetolglucosylester) 

Me d? LIU 

169. 7-DEOXY-&pi-LOGANIC ACID 

COOH 

Me Oglu 

170. 8+i-LOGANIC ACID 

COOH 

HO 

Oglu 

171. 7-0-ACETYL-&pi-LOGANIC 
ACID (MS-6) 

172. 7-0-p-HYDROXYBENZOYL4-epi- 
LOGANIC ACID 

COOH 
0 I 

6”). 141.5 (C-7”). 113.6 (C-87, 12.3 (C-9”), 23.8 (C- 
10“). Lmuwuxia mnltzji& (Scrophulariaceae) (13 1) 

C16H2409 360.36 m p  106” (dec) fa] +85.1° 

1, d, 4). 7.60 (H-3, 9, 2.90 (H-9, m), 1.04 (H- 10, d, 
7), 3.35-3.65 (H-2’-H-5’), 3.95 (H-6’, m); D20) 

(MeOH) uv 235 (EtOH) (100 MHz D2O) 5.45 (H- 

101.5(C-l), 153.6(C-3), 113.4(C-4), 33.6(C-5), 32.1 
(C-6), 33.4 (C-7), 36.8 (C-8), 43.9 (C-9), 17.1 (C-IO), 
172.1 (C-ll), 103.5 (C-1’), 74.4 (C-2‘), 77.0 (C-3‘), 
70.6 (C-4’). 77.5 (C-5’), 61.9 (C-6‘). N e t a  rataw 
(Labiatae) (132, 133) 

CI6H2*O9 360.36 m p  210-213” [a) -117” 
(MeOH) uv 234 (MeOH) (400 MHz CD30D) 5.44 
(H-1, d, 5.2),7.41(H-3, bs), 2.91(H-5,bq,8.3), 2.08 
(H-k ,  dddd, 12.6, 8.3, 8.3, 8.3), 1.58 (H-h ,  dddd, 
12.6, 9.0, 8.3, 2.5), 1.80 (H-7e, dddd, 12.4, 8.3, 
2.5). 1.39(H-7a, dddd, 12.4,9.0, 8.3, 8.3), 2.29(H- 
8,ddq,8.3,8.0,7.3),2.23(H-9,ddd,8.3,8.0,5.2), 
1.10 (H-10, d, 7.3). 4.70 (H-l‘, d, 8.0), 3.19 (H-2’, 
dd, 9.2, 8.0), 3.39 (H-3’, t, 9.2), 3.26 (HA’, t, 9.2), 
3.31 (H-5’, m), 3.91 (H-6’, dd, 12.1, 2.2), 3.64 (H- 
6’, dd, 12.1, 6.0); (CD30D) 95.4 (C-l), 152.0 (C-3), 
113.3 (CA), 32.5 (C-5), 31.5 (C-6)’, 33.8 (C-7)’, 36.8 
(C-8), 43.6 (C-9), 16.0 (C-lo), 172.2 (C-11), 99.0 (C- 
1’), 74.0 (C-2’), 77.6 (C-3’)b, 71.0 (CA’), 77.2 (C- 
5’)b, 62.2 (C-6’). Arg~lia radiata (Bignoniaceae) (134) 

C16H;40,0 376.31 m p  138-139” (a1 -57.4” 

1, d, 2.5), 7.22 (H-3, s), 2.98 (H-5, m), 1.95, 1.85 (H- 
6, m’s), 3.8 1 (H-7, m), 2.14 (H-8, m), 2.67 (H-9, dt, 
9.2, 2.3), 0.96 (H-10, d, 7.3), 3.45-3.25 (H-2’-H- 

5.9); (pyridine-d,) 95.6 (C-l), 150.6 (C-3), 114.2 (C- 

(C-9), 14.2 (C-lo), 169.3(C-11), 100.O(C-1’)74.4(C- 

Linuw cymbalaria (Scrophulariaceae) (33.88, 108) 

(MeOH) ~ ~ 2 3 3  (MeOH) (360MH~D20)5.51(H- 

5 ’ ) ,  3.88 (H-6’, dd, 12.6, 1.6), 3.68 (H-6’, dd, 12.6, 

4), 30.4 (C-5), 42.2 (C-6), 78.1 (C-7), 4 1.1 (C-8), 4 4 . 5  

2’), 78.3 (C-3’), 71.3 (CA’), 78.1 (C-5’), 62.5 (C-6’). 

C18H26011 418.40 fa] -88.3”(?) uv 231 (?) (60 

7), 2.00(0Ac),4.73(H-l’, d, 7);(Me2CO-dd95.2(C- 
MHz ?) 5.51 (H-1, d, 4), 7.35 (H-3, s), 1.00W-10, d, 

I), 15 1.8 (C-3), 113.1 (C-4), 30.6 (C-5), 38.4 (C-6), 
81.8 (C-7), 42.3 (C-8), 42.3 (C-9), 14.2 (C-IO), 171.5 

74.2 (C-2’), 77.3(C-3’), 71.1(C-4’), 77.6(C-5’), 62.6 
(C-ll), 169.1 (O=CMe), 21.2 (O=CMe), 99.2 (C-1’). 

(C-6’). Monorhasma savatirri (Scrophulariaceae) (135, 
136) 

C23H28012 496.47 
anagallis-aquatira var. 
(137) 

no data available. V m i c a  
anagalloides (Scrophulariaceae) 
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173. 7-OCI”hMOYL-8+i-LOGANIC 
ACID (isolated as the sodium salt) 

cinnamoylO 

til3 Oglu 

174. 7-0-(5-PHENYL-2,4- 
PENTADIENOYL)-8+- 
LOGANIC ACID 

COOH 
0 I 

175. LOGANIC ACID 

176. 4’-0-k-pCOUMAROYL- 
LOGANIC ACID 

CZSH30011 506.51 IU.1 -71.9’(H,O) uv 278, 

(H- 1, d, 2.3), 7.02 (H-3, d, < 1.5), 3.08 (H-5, dddd, 
9, 9, 5.3, <1.5), 2 .24 (H-h ,  ddd, 15, 9, <3), 1.93 

236, 222, 217, 205 (MeOH) (250 MHz D20) 5.52 

(H-6B, ddd, 15, 5.3, 5), 4.9 1 (H-7, m), 2.47 (H-8, m, 
9,7.5,3.8),2.76(H-9,ddd,9,9,2.3), l .W(H-lO,d, 
7.5), 4.72 (H- l’, d, 8), 3.25 (H-2’, dd, 9,8), 3.46 (H- 
3’, t, 9, 9), 3.36 (H-4’. t, 9, 9), 3.44 (H-5’, ddd, 9, 

1.5), 6.5a7.71 (Ha, HB, d’s, 16), 7.58 (H-2”, m), 
7.43 (H-3”, HA”, m); (DMSO-d.93.3 (GI) ,  -(C-3, 
C-4), 31.3 (C-5), 38.0 ( C 4 ,  81.1 (C-7), 41.3 (C-8)’, 
40.9 (C-9)”, 13.8 (C-lo), ~ ( C - l l ) ,  98.1 (C-1’), 73.2 
(C-2’), 76.8 (C-3’), 70.2 (C-4’), 77.1 (C-5’3, 61.3 (C- 
6’). 165.9 (C=O), 118.3 (Ca), 144.2 (CS), 133.9 (C- 

5.3, 1.5), 3.69 (H-6‘, dd, 13, 5.3), 3.90 (H-6’, dd, 13, 

I”), 128.8 (C-2”), 128.2 (C-3”), 130.3 iC-4”). Avirenniu 
offinah (Verbenaceae) (42) 

C2,H320,, 532.54 methyl ester uv 308, 232, 219, 
205 (MeOH) (methyl ester 250 MHz CDCl,/pyridine- 
d,) 5.4 (H- 1, d, 4), 7.3-6.9 (H-3, m), 3.09 (H-5, ddd, 

15, 7, 6), 4.99 (H-7, ddd, 6 ,4 ,  3), 2.4 (H-8, m), 2.65 
9, 9, 7), 2.3 ( H - h ,  ddd, 15, 9, 3), 1.96 (H-6B, ddd, 

(H-9, ddd, 9 ,7 ,4) ,  1.05 (H-10, d, 7), 4.8 (H- l’, d, 8), 
3.8-3.4 (H-2’-H-5’), 4.05 (H-6’, dd, 12,4), 3.95 (H- 
6’, dd, 12, 5), 5.99 (Ha, d, IS), 7.3-6.9 (HB, Hy, 
H6, m), 7.3-6.9 (H-2”-H-4”, m), 3.8 (OMe); (methyl 
ester CDC13/CD30D) 95.2 (C-l), 151.1 (C-3), 112.7 
(C-4), 30.5 (C-5), 38.0 (C-6), 81.0 (C-7), 42.0 (C-8)’, 
42.1 (C-9)’, 13.7 (C-lo), 167.8 (C-ll), 98.7 (C-1’), 
73.4 (C-2’), 76.5 (C-3’), 70.3 (CA’), 77.6(C-5’), 62.0 

(a), 136.1 (C-l”), 128.9 ( C - 0 ,  127.4 (C-3”), 129.2 
(C-6’), 121.1 (Ca), 145.2 (Cg), 126.2 (Cy), 141.0 

(C-4”). Avicnrnitl mk,a (Verbenaceae) (138) 

C16H24010 376.36 (300MHzCD3OD) 5.31 (H-1, 
d, 4.5), 7.42 (H-3, d, 1.5), 3.14 (H-5, m), 2.97 (H-6, 
ddd, 14,8, 1.5), 1.69 (H-6, ddd, 14, 7.5, 5), 4.07 (H- 
7, m), 1.92 (H-8, m), 2.06 (H-9, m), 1.13 (H-10, d, 
7.5), 4.69 (H- l’, d, 8),  3.30 (HA’, m), 3.90 (H-6’, 
dd, 12, 1.5), 3.65(H-6’, dd, 12,5);(CD3OD)97.6(C- 
I), 152.0 (C-3), 114.2 (C-4), 32.7 (C-5), 42.6 (C-6), 
75.0 (C-7), 42.0 (C-8), 46.4 (C-9). 13.4 (C-IO), 171.4 
(C-ll), 99.9 (C-l’), 74.6 (C-2’), 77.8 (C-3’), 71.4 (C- 
4‘) ,  78.1 (C-5‘), 62.7 (C-6’). (139-141) 

C2,H30012 522.50 uv310,295,230(MeOH) (300 

3.12 (H-5, m), 2.24, 1.66 (H-6, rn’s), 4.04 (H-7, m), 
1.88 (H-8, m), 2.04 (H-9, m), 1.09 (H- 10, d, 7), 4.69 
(H-1’, d, 8), 4.80 (HA‘, m), 3.65-3.48 (H-6’, rn), 

MHzCD~OD) 5.27 (H-I, d, 4.5), 7.37 (H-3, d, 1.5), 

5.80/6.93 (Ha, HB, d’s, 13), 7.70 (H-2”, d, 8.5). 6.76 
(H-3”, d, 8.5); (CD3OD) 97.7 (C-I), 151.8 (C-3), 
114.6 (C-4), 32.2 (C-5), 42.7 (C-6), 75.1 (C-7), 42.1 
(C-8), 46.6(C-9), 13.4(C-10), 171.1(C-11), IW.l(C- 
l’), 74.9 (C-2’), 75.8 (C-3‘), 72.1 (C-4‘), 76.4 (C-5’), 
62.5 (C-6‘), 167.4 (C=O), 116.1 (Ca), 146.1 (CS), 
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177. 4'-O-tram-p-COUMAROYL- 
LOGANIC ACID 

178. 7-0-ACETYLLOGANIC ACID 

Me Oglu 

179. PERICLYMENOSIDIC ACID 

COOH 
0 I 

glu0 J-pflo Me Oglu 

OMe 

180. SWERTMIDE {7-@i-(m-Hydroxy- 
benzoy1)loganic acid] 

COOH 
a I 

127.6(C-l"), 133.9(C-2"), 115.9(C-3"), 160.2(C-4'). 
Gmtirrna pedice[&ta (Gentianaceae) ( 140) 

C23H300,2 522.50 uv 310, 295, 230 (MeOH) 

1.5), 3.12 (H-5, m), 2.24, 1.66 (H-6, m's), 4.04 (H-7, 
m), 1.88 (H-8, m), 2.04 (H-9, m), 1.10 (H-10, d, 7), 
4.72 (H-1', d, 8), 4.80 (HA', m), 3.65-3.48 (H-6', 
m), 6.36/7.68 (Ha, HP, d's, 16), 7.48 (H-2", d, 8.5), 

(300 MHt CD3OD) 5.28 (H-1, d, 4.5), 7.38 (H-3, d, 

6.82 (H-3", d, 8.5); (CD,OD)97.7 (C-1), 151.8(C-3), 
114.6 (C-4), 32.2 (C-5). 42.7 (C-6), 75.1 (C-7), 42.1 
(C-8), 46.6(C-9), 13.4(C-10), 171.1 (C-11), lOO.l(C- 
1'), 74.9 (C-2'), 75.8 (C-3'). 72.5 (CA'), 76.5 (C-5'), 
62.5 (C-6'), 168.6 (C=O), 114.8 (Ca), 147.3 (Cg), 

Gmtianapedicellata (Gentianaceae) (140) 

C,8H260,, 418.40 [a] -60.2"(MeOH) uv231 
(EtOH) (100 MHz CD,OD) 5.26 (H-1, d, 4), 7.42 

127.2 (C-1"), 131.3 (C-2"), 116.9(C-3"), 161.4(C-4"). 

(H-3, d, l), 1.06(H-l0,d, 5). 2.08(0Ac),4.68(H-l', 
d, 7); (CD3OD) 97.6 (C-l), 152.6 (C-3), 113.1 (CA), 
32.6(C-5), 40.3 (C-6), 78.6(C-7), 40.8(C-8), 46.9(C- 
9), 13.7 (C-lo), 170.7 (C-ll), 100.1 (C-l'), 74.6(C- 

172.6 (O=CMe), 21.0 (O=CMe). Akangium platmi- 
folium var. trilobum (Alangeaceae) (135) 

C32H42018 714.67 [a] -54.7" (MeOH) uv 317, 

5.27 (H-1, m), 7.43(H-3, s), 3.16 (H-5, m), 1.82 (H- 
6a, m), 2.14 (H-68, m), 5.31-5.27 (H-7, m), 2.17 
(H-8, m), 2.36 (H-9, dd, 14.5, 7.8), 1.11 (H-10, d, 

2'), 77.9 (C-3'), 71.5 (CA'), 78.2 (C-5'), 62.7 (C-6'), 

293, 230, 217 (MeOH) (300 MHt CD3OD) 5.31- 

6.7), 4.69 (H-1', d, 7.8), 4.97 (H-1", d, 7.2), 3.55- 
3.20 (H-2'-H-5', H-2"-H-5"), 3.93-3.87, 3.76- 
3.67 (H-6', H-6", m), 6.4517.63 (Ha, HB, d's, 15.9), 

(ArOMe); (CD30D) 97.7 (C-1). 152.2 (C-3), 113.6(C- 
4), 33.0(C-5), 40.6(C-6), 78.7(C-7), 41.2(C-8), 47.2 

7.27 (H-2", bs), 7.17 (H-5", H-6", bs), 3.90 

(C-9), 14.0 (C-lo), 171.1 (C-11), 100.3 (C-l'), 74.8 
(C-2'), 78.1 (C-3'), 71.7 (CA'), 78.4 (C-5'), 62.9 (C- 
6'), 168.6 (O=C), 117.6 (Ca), 146.1 (Cg), 130.6 (C- 
1"), 112.5 (C-2"), 151.0(C-3"), 117.4(C-5"), 123.7(C- 
6"), 56.9(ArOMe), 102.2(C-1'"), 74.8(C-2"'), 77.9(C- 
3"), 71.3 (CA"'), 78.3 (C-5"'), 62.5 (C-6'"). Lonicera 
c m l e a  (Caprifoliaceae) (142) 

C23H280,2 496.47 [a] - 109.1" (MeOH) uv 297, 

4), 7.36 (H-3, bs), 3.04 (H-5, m), 1.98 (H-6, m), 3.9- 
3.1 (H-7), 2.10 (H-8, m), 2.60 (H-9, m), 1.22 (H-10, 

235,21O(MeOH) (200MHzCD,OD)5.46(H-l, d, 

d, 7), 4.68 (H-l', d, 8), 7.36 (H-2", bs), 6.98 (H-4", 
dd, 8, l), 7.24 (H-5", t, 8), 7.42 (H-6", d, 8); (CD3OD) 
96.4 (C-1), 150.6 (C-3), 115.0 (C-4), 32.8 (C-5). 38.5 
(C-6), 83.3 (C-7), 42.8 (C-8), 47.4 (C-9), 18.1 (C-lo), 
170.7 (C-11), 100.3 (C-1'), 74.7 (C-2'), 78.2 (C-3')a, 
71.5 (C-4'), 77.9 (C-S'r, 62.7 (C-6'), 168.0 (C=O), 
132.8(C-l"), 117.0(C-2"), 158.7 (C-3"), 121.3 (CA"), 
130.6 (C-5"), 121.7 (C-6"). Swertia japonica (Gen- 
tianaceae) (143) 
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181. SENBURISIDE I 

COOH 

H O y + y  0 l a .  eo 
Me c o o o ~ ~  

"'OQ- HO OH 

MeO 
C3&@16 702.67 Ea1 -93.9"(MeOH) uv 325, 
235,208 (MeOH) (200 MHz CD30D) 5.45 (H-1, d, 
4), 7.28 (H-3, bs), 2.88 (H-5, rn), 3.96-3.18 (H-7), 
1.98 (H-6, H-8, rn), 2.46(H-9, m), 1.20(H-10, d, 7), 

(ArOMe), 7.28 (H-2"', bs), 6.93 (H-4"', dd, 8 ,2) ,  7.18 
6.2817.56 (Ha,  HP, d's, 16), 6.86 (H-2", s), 3.86 

(H-5"', t, 8, 7.36 (H-6"', d, 8); (CD3OD) 95.9 (C-11, 
151.0 (C-3), 113.7 (C-4). 32.3 (C-5), 37.8(C-6), 83.4 
(C-7), 42.6(C-8), -(C-9), 17.9(C-10), 170.4(C-ll), 

(C-5'), 62.7 (C-6'). 167.9 (O=C), 115.9 (CU), 147.2 
(CP), 127.0 (C-1"), 107.2 (C-2'7, 149.4 (C-3"). 139.6 

98.3(C-l'), 74.8(C-2'), 76.0(C-3'), 71.7(C-4'), 78.5 

(C-4"). 56.9 (ArOMe), 168.1 (O=C), 132.8 (C-l'"), 

12 1.7 (C-6'"). Swertia japonica (Gentianaceae) 
117.0 (C-2"'), 158.7 (C-3"), 121.2(C-4"'), 130.5 (C-5'"), 

(144) 

182. SENBURISIDE I1 17+i-@i-n-hy- 
droxybenzoy1)loganic acid] 

0 
COOH 
I 

C30H32014 616.57 Ea] -88.6"(MeOH) uv 290, 

4) .  7.46(H-3, bs), 3.06(H-5, m), 2.14(H-6, m), 1.96 
(H-6, H-8, rn), 2.60 (H-9, rn), 1.22 (H-10, d, 7), 4.62 

230, 212 (MeOH) (200 MHz CD3OD) 5.44 (H-1, d, 

(H-1', d, 8), 3.90-3.12 (H-2'-H-6'), 7.78 (H-2", bs), 
7.32 (H-4", dd, 8,2)", 7.52 (H-5", t, 8), 7.90(H-6", d, 
8), 7.56 (H-2"', bs), 7.08 (HA"', dd, 8, 2)', 7.34 (H- 
5"', t, 8), 7.64 (H-6'", d, 8); (CD3OD) 96.3 (C-l), 
150.4 (C-3), 115.3 (C-4), 32.8 (C-5). 38.4 (C-6, 83.8 

lo), 170.3 (C-ll), 100.3 (C-1'), 74.8 (C-2'), 78.3 (C- 
(C-7), 42.8 (C-8), 47.3 (C-9, in pyridine-d>), 18.1 (C- 

3')b, 71.6 (c-4'), 78.0 (C-5'p, 62.7 (C-6'), 167.0 
(O=C), 131.7 (C-l"), 123.8 (C-2"), 152.5 (C-3"), 
127.7 (C-4"), 130.8 (C-5"), 128.1 (C-6"), 166.5 
(O=C), 133.3 (C-1"'), 117.6 (C-2"'), 159.0 (C-3'"). 
122.2 (C-4"'), 130.9 (C-Y'), 122.3 (C-6"'). Swcrtia 

japonica (Gentianaceae) (145) 
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183. MUSSAENOSIDIC ACID 

COOH 
I 

184. 8-0-ACETYLMUSSAENOSIDIC 
ACID (MS-5) 

COOH 

185. NEGUNDOSIDE (2'-O-p-Hydroxy- 
benzoylmussaenosidic acid) 

186. 6'-O-p-HYDROXYBENZOYL- 
MUSSAENOSIDIC ACID 

COOH 
I 

187. 2'-0-CINNAMOYLMUS- 
SAENOSIDIC ACID 

COOH 

C16H24010 376.36 {a] - 118' (MeOH) (90 MHz 
DZO) 5.55  (H-1, d, 3), 7.44 04-3, s), 2.32 04-9, dd, 10, 
3), 1.32 (H- 10, s); @ 2 0 )  95.2 (C- l), 152.2 (C-3), 1 13 .O 
(C-4), 30.4 (C-5), 29.6 (C-6), 40.3 (C-7), 80.4 (C-8), 
51.4 (C-9), 23.8(C-10), 171.6(C-11), 99.l(C-l'), 73.4 
(C-2'). 76.4 (C-3'), 70.4 (C-4'). 77.0 (C-S'), 61.5 (C- 
6'). Melumpyrum mitutun (Scrophulariaceae) (146) 

C,,H26011 418.40 [a) -74.2' (MeOH) uv 229 
(MeOH) (60 MHz Me,CO-d.) 5.72 (H-1, d, 3), 7.44 

(OAc), 4.71 (H-1', d, 7); (Me2CO-dd 95.1 (C-l), 
(H-3, s), 2.67 (H-9, dd, 9, 3), 1.53 (H-10, s), 1.97 

152.6(C-3), 111.5 (C-4), 32.5 (C-5), 29.1 (C-6), 39.3 
(C-7), 90.1 (C-8), 50.6 (C-9), 22.3 (C-lo), 171.9 (C- 
l l ) ,  169.0 (O=CMe), 21.3 (O=CMe), 100.0 (C-1'). 

(C-6'). Monorharma suvutznj (Scrophulariaceae) (136) 
74.3 (C-2'), 77.6(C-3'), 71.4(C-4'), 77.6(C-5'), 62.9 

C23H28012 496.47 mp 160-162' (a] - 117.6' 
(MeOH) uv 258 (MeOH) (? MHz DMSO-& 5.40 
(H-I, d, 3.3), 7.07 (H-3, d, I), 2.20 (H-9, dd, 10, 
3.3), 1.20 (H-10, s), 7.76 (H-2", d, 8.5)- 6.87 (H-3", 
d, 8.5); (?) 93.5 (C-l), 148.6 (C-3), 112.2 (CA), 29.7 
(C-5), 28.9 (C-6). 41.2 (C-7), 77.7 (C-8), 50.5 (C-9). 
24.1 (C-lo), 167.1 (C-ll)a, 95.9 (C-1'), 77.3 (C-2'), 
74.1 (C-3')b, 70.1 (C-4'), 73.1 (C-5')b, 60.8 (C-67, 
164.6 (C=O)', 120.5 (C-13, 131.2 (C-2"), 114.9 (C- 
37, 161.5 (C-43. Vitexnrgundo (Verbenaad (147) 

C23H28012 496.47 {a] - 120' (MeOH) uv 258 
(MeOH) (90 MHz DMSO-&) 5.16 (H-1, d, 3.3), 
7.40 (H-3, d, l.O), 2.13 (H-9, dd, 10, 3.3), 1.20 (H- 
10, s), 7.90 (H-2". d, 8.5), 6.93 (H-3", d, 8.5); 
(DMSO-& 94.4 (C-1), 150.4 (C-3), 112.0(C-4), 31.2 
(C-5), 29.6 (C-6), 41.4 (C-7). 78.4 (C-8). 50.4 (C-9), 
24.0 (C-lo), 168.0 (C-ll)", 98.4 (C-l'), 74.0 (C-2'), 
76.8 (C-3'), 70.4 (C-4'), 73.2 (C-5'), 63.2 (C-6'), 

131.2 (C-2"), 115.2 (C- 
(Verbenaceae) (148) 

C25H30011 506.51 uv 282, 223, 218, 204 (H2O) 
(methyl ester 250 MHz pyridine+ 6.01 (H-1, d, 3), 
6.3 (H-3, s), 3.47 (H-5, ddd, 10,9,4), 2.4 ( H - h ,  m), 
1.8-1.5 (H-6B, m), 1.9 (H-7a, ddd, 12,8,7), 1.8-1.5 
(H-7B, m), 2.84 (H-9, dd, 10, 3). 1.55 (H-10, s), 3.24 
(OMe), 5.52(H-l' ,d,8), 5.76(H-2', t, 8),4.564.00 
(H-3'-H-6', m), 6.71/7.91 (Ha, HB, d's, 15). 7.45 
(H-2" in CDCI,/D,O), 7.3 (H-3" in CDCI,/D20); 
(methyl ester CD,OD) 94.8 (C-l), 151.2 (C-3), 114.2 

51.3 (C-9), 24.2 (C-lo), 168.7 (C-10, 52.6 (OMe), 

(C-5'), 62.8 (C-6'), 118.7 (Ca), 146.3 (CB), 135.9(C- 
l"), 130.0 (C-2"), 129.4 (C-3"), 13 1.5 (C-4"). AviannLa 
marim (Verbenaceae) (138) 

(C-4), 31.0 (C-5), 30.1 (C-6), 41.7 (C-7), 79.5 (C-8), 

97.5 (C-1'), 75.9(C-2'), 74.9(C-3'), 71.8(C-4'), 78.6 
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188. TARENNINE (6-0-Fedoylshanzhi- 
side) 

189. 7-DEOXYGARDOSIDE 

COOH 

190. 7-0-p-HYDROXYBENZOYL- 
GARDOSIDE 

YOOH a 

191. ADOXOSIDIC ACID 

COOH 
I 

192. 10-0-(5-PHENn-2 ,4-PENTA- 
DIEN0YLK;ENIPOSIDIC ACID 

COOH 

C26H32014 568.53 mp 158-160’ fa1 -117’ 
(MeOH) uv 323, 298, 233 (EtOH) (60 MHz 

rn), 2.1-1.9 (H-7, rn), 2.60 (H-9, dd, 10,4), 1.38 (H- 
10, s), 3.92 (OMe), 7.20 (H-2, d, 2), 6.83 (H-5”, d, 8), 
7.00 (H-6”, dd, 8, 2), 6.W7.68 (Ha, HB, d’s, 16); 

CD,OD) 5.60 (H- 1, d, 4), 7.53 (H-3, bs), 5.36 (H-6, 

(CD,OD) 95.3 (C-l), 153.9 (C-3), 110.3 (c-4), 39.5 
(C-5), 79.9 (C-6), 48.3 (C-7), 79.6 (C-8), 52.0 (C-9), 
26.2 (C-lo), 170.4(C-l1)*, 100.2(C-l’), 75.2 (C-2’)b, 
78.4 (C-37, 72.1 (C-4’). 75.1 (C-5’)b, 63.4 (C-6’), 
57.0 (OMe), 169.2 (O=C)’, 116.9 (Ca)‘, 147.0 CCB), 
128.2 (C-1”), 112.1 (C-2”), 150.7(C-3”), 149.6(C-4”), 
116.4 (C-S”)‘, 124.4 (C-6”). Tarenna grawolens (Rubi- 
aceae) (149) 

CI6H2,O9 358.34 [a] -54.4 (MeOH) uv 234 

(H-3, bs), 2.87 (H-5, rn, 10.0), 1.96-2.25 (H-6, H-7, 
rn), 2.94 (H-9, dd, 10.0, 4.5), 5.12 (H-10, bd, 4.0), 
4.75 (H-1‘, d, 8.0), 3.23 (H-2’, dd, 9.2, 8.0),  3.42 
(H-3’, t, 9.2, 9.21, 3.31 (HA‘, t ,  9.2, 9.2), 3.30(H- 
5’, rn, 9.2,4.2, 2.2), 3.84(H-6’,dd, 12.1, 2.2), 3.65 

(MeOH) (400 MHz D2O) 5.44 (H-1, d, 4.5), 7.36 

(H-6’, dd, 12.1, 4.2); (DZO) 97.0 (C-l), 152.9 (C-3), 
113.4(C-4), 31.2 (C-5), 30.7 (C-6), 36.7 (C-7), 151.0 
(C-8), 46.0(C-9), 109.7 (C-lo), 173.3 (C-ll), 99.4(C- 
l’), 73.6 (C-2’), 76.6 (C-3‘)a, 70.5 (C-4’), 77.3 (C- 
5’)*, 61.5 (C-6’). Aralia radiata(Bign0niaceae) (150) 

C2,H26OI2 494.45 no data available. Veronica ana- 
gallis-aqwatica var. anagalloidk (Scrophulariaceae) (1 37) 

C16H24010 376.36 (360 MHz D,O) 5.24 (H-1, d, 

(H-6, rn’s), 1.77, 1.32 (H-7, m’s), 2.07 (H-8, rn), 1.96 
(H-9,m),3.51(H-10,dd,10.0,7.2),3.57(H-lO,dd, 

5.0), 7.15 (H-3, d, 1.2), 2.85 (H-5, bq), 1.96, 1.44 

10.0, 6.5), 4.75 (H-1’, d, 8.0),  3.26 (H-2’, dd, 9.1, 
8.0), 3.45-3.30 (H-3‘-H-5’), 3.69 (H-6’, dd, 12.4, 
5.6), 3.87 (H-6’, dd, 12.4, 2.1). Castilleja integra 
(Scrophulariaceae) (88) 

C,,H,,O,, 530.53 methyl ester uv 308, 232, 219, 
203 (MeOH) (methyl ester 250 MHz CDCL,) 4.88 (H- 
1, d, B), 7.55-6.8 (H-3, HB, Hy, H6, rn), 3.22 (H-5, 
ddd, 7 ,7 ,7) ,  2.87 (H-6, dd, 17, 7), 2.05 (H-6, dd, 17, 
7), 5.73 (H-7, bs), 2.65 (H-9, t), 5.23, 4.64 (H-10, 
d’s, 15), 4.7 1 (H-1‘, d, 7), 3.3-3.9 (H-2‘-H-6’), 6.00 
(Ha, d, 15), 7.55-6.8 (H-2”-H-4”), 3.66 (OMe). Av- 
icmnia marina (Verbenaceae) (138) 
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193. 6-0-ACETYLSCANDOSIDE ClEH24012 432.38 (methylester?MHz?) 5.27(H- 
1, d, 4), 7.52 (H-3, bs), 5.69 (H-6, bdd), 5.82 (H-7, 
bs), 4.82 (H-10, bdd), 3.72 (OMe), 2.12 (OAc). 
Galzum wrn (Rubiaceae) (15 1) 

oglu 

194. UNEDIDE 

195. GARDENOSIDIC ACID 

COOH 

1%. MONOTROPEIN 

YOOH 

C16H24012 408.40 [a) -83' (MeOH) 232 (9  

2.90 (H-5, bdd, 9.7, 3.3), 4.37 (H-6, m), 1.93 (H-7, 
(90 MHz D2O) 5.63 (H- 1, d, 2.3), 7.54 (H-3, bs, 1.O), 

13.3), 2.66 (H-9, dd, 9.7, 2.31, 3.63 (H-10, S); (D2O) 
95.2 (C-I), 153.9 (C-3), 109.8 (C-4),40.5 (C-5), 76.3 
(C-6), 44.0 (C-7), 81.7 (C-8), 44.6 (C-9), 69.0 (C-lO), 
171.6 (C-ll), 99.2 (C-1'1, 73.4 (C-2'), 76.3 (C-3'), 
70.3 (C-4'), 77.1 (C-5'), 61.4 (C-6'). ArbutuJ unedo 
(Ericaceae) (152) 

C,6H2201, 390.34 methyl ester hexaacetate mp 
66-68" [a] -70.7' (MeOH) (methyl ester hexaace- 
tate 200 MHz CDCI,) 6.13 (H-1, d, 2), 6.33 (H-6, dd, 
6, 2.5), 5.90 (H-7, dd, 6, 1.5h 2.98 03-9, dd, 9,  21, 
3.73 (COOMe), 1.91-2.12 (OAc). Galiurnmlfugo (Ru- 
biaceae) (153, 154) 

CI6H2,O,, 390.34 mp 161-163' [a] -130.7' 

d, 2.0), 7.40 (H-3, bs, l.O), 3.6-3.3 (H-5, m), 6.21 
(H20) uv 235 (EtOH) (100 MHz D2O) 5.60 (H-1, 

(H-6,dd, 5.7, 2.8), 5.86(H-7,dd, 5.7, 1.7),2.66(H- 
9, dd, 8.0, 2.0), 3.63 (H-10, bs); (D2O) 95.2 (C-l), 
152.4 (C-3), 111.0 (C-4). 37.9 (C-5), 138.0 (C-6), 
132.8(C-7), 85.6(C-8), 44.8(C-9), 67.4(C-10), 171.3 
(C-ll), 99.1 (C-l'), 73.5 (C-2'), 76.5 (C-3'), 70.4 
(C-4'), 77.1 (C-5'), 61.5 (C-6'). Arbutlu unedo 
(Ericaceae) (152, 155) 

197. ANDROMEDOSIDE C2,H2,0,, 536.49 mp 126-128' [a] -26.5' 
(EtOH) uv 312, 300, 232, 210 (MeOH) (pentace- 
tate 90 MHz CDCI,) 6.2 1 (H-6, dd, 5.7, 2.4), 2.69(H- 
9, dd, 8.7, 3.2), 5.95 (Ha, d, 12.7), 7.61-7.05 (H-3, 
H-7, H-2", H-3"), other signals 5.58-5.50 (2H, m), 
5.174.88 (4H, rn), 4.10 (4H, bs), 3.78-3.42 (2H, 
m), 2.28, 2.05, 2.03, 2.00, 1.96 ( O W ;  (pentwetate 
CDCI,) 94.4 (C-1), 151.3 (C-3), 110.1 (C-4), 37.6 (C- 
5), 131.8 (C-6), 137.5 (C-7), 83.5 (C-8), 45.0 (C-9), 

W U  

ck-pcoumaroylOHzC doH bH 

69.3 (C-lo), 171.4-169.2 (C-11, O=CMe), 96.6 (C- 
l'), 70.8 (C-2'), 72.4 (C-3'), 68.3 (C-4'), 72.5 (C-5'), 
61.9 (c-67, 165.7 (C=O), 118.9 (Ca), 143.7 (CB, 
132.4(C-1"), 131.3 (C-27, 121.3 (C-3"), 152.OK-4"). 
21.1-20.6 (O=CMe). Andromeda poliflia (Ericaceae) 
(156) 
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198. DIHYDROBIUSOSIDE 

Go 
Me oglu 

199. SEMPEROSIDE 

200. VEBRASIDE 

HoGog‘u Me 

201. 9-HYDROXYSEMPEROSIDE 

202. GELSEMIDE 7-GLUCOSIDE 

C&2409 360.36 (500 M H Z  D2O) 5.25 (H-1, bs), 
3.86 (H-3a, bd, 12.5), 4.16 (H-3f3, dd, 12.5, 4 . 4 ,  
2.87 (H-4, dd, 10.4, 4.2), 3.26 (H-5, dt, 10.2, 6.0), 
5.11 (H-6, dd, 6, 3.5), 2.14 (H-7a, dd, 14.2, 5.2), 
1.40 (H-7p, ddd, 14.2, 12.5, 4.0), 1.73 (H-8, nonet, 
6.0), 1.54 (H-9, dd, 12, IO), 1.00 (H-10, d, 6.2), 4.64 
(H-1’, d, 8.0); (D2O) 94.6 (C-l), 55.2 (C-3), 37.5 (C- 
4), 35.9 (C-5), 86.7 (C-6), 40.9 (C-7), 34.5 (C-8), 45.6 
(C-9), 16.8(C-10), 182.3 (C-ll), 98.0(C-l’), 73.8(C- 
2’), 76.6 (C-39, 70.5 (C-4’), 77.1 (C-5’),61.5 (C-6‘). 
Catalytic hydrogenation of brasoside (157) 

CI6H2,O, 360.36 mp 179-181’ [a) +52’(MeOH) 
(400 MHz D20) 3.59 (H-la,  bd, 12.7), 4.20 (H-lf3, 

(H-5, m), 5.08 (H-6, dd, 5.5, 4.5), 2.10 (H-7a, dd, 

(H-8, m), 1.44 (H-9, ddd, 12, 10, 4 ,  0.94 (H-10, d, 

dd, 12.7,4. I), 5.35 (H-3, s), 3.08 (H-4, d, 10.5), 3.23 

14.2, 5.3), 1.36 (H-7f3, ddd, 14.0, 13.0, 4.3), 1.74 

6.4), 4.61 (H-l’, d, 8); (D2O) 57.8 (C-l), 98.1 (C-3), 
42.3(C-4), 36.2(C-5), 87.2(C-6), 41.4(C-7), 33.4(C- 
8), 41.4 (C-9), 16.5 (C-lo), 179.5 (C-ll), 103.1 (C- 
1’), 74.2 (C-2’), 76.5 (C-3’), 70.3 (C-4’), 77.2 (C-5‘), 
6 1.5 (C-6’). GeLsemiurn semrperirm (Loganiaceae) (157) 

C16H24010 376.36 mp 131-133’ [a) +80.7’ (H20) 
uv 187 (H2O) (250 MHz D2O) 3.68 (H-la,  bd, 
13.2), 4.39 (H-lp, dd, 13.2, 3.5), 5.47 (H-3, bs, < l), 
3.22(H-4, bd, 10.5, <I) ,  3.50(H-5,rn, 10.5, 7.0), 
4.96 (H-6, bd, 7.0, < l ) ,  4.20 (H-7, bd, 3.5, < l ) ,  
1.94(H-8,rn, 5.5, 3.5), 1.94(H-9,m, 3.5), 1.07(H- 
10, d, 5.5), 4.74 (H-1‘, d, 7.5), 3.37 (H-2’, dd, 8.5, 
7.5), 3.57 (H-3‘, dd, 8.5, 8.5), 3.45 (H-4’, dd, 8.5, 

(H-6’, dd, 12.0, 2.8); (D2O) 57.6 (C-l), 98.0 (C-3), 
41.8(C-4), 34.7(C-S), 88.4(C-6), 77.4(C-7), 37.6(C- 
8), 37.4 (C-9), 10.9 (C-IO), 179.0 (C-ll), 103.2 (C- 
l’), 74.2 (C-2’), 77.2 (C-3’), 70.3 (C-4‘), 76.5 (C-5’), 

8.5), 3.52(H-5’,rn), 3.78(H-6’,dd, 12.0, 5.2),3.90 

61.5 (C-6’). Verbma brasilimis (Verbenaceae) (158) 

C16H240,0 376.36 mp 132-135’ [a) +58’ 

5.45(H-3,~),3.41(H-4,d, 11.4),3.00(H-5,rn),5.21 
(H-6, dd, 6,4.5), 2.13 (H-7a, dd, 14,6), 1.84 (H-7p, 
dt, 14, 4.5), 1.97 (H-8, rn), 0.98 (H-10, d, 6.5), 4.72 
(H-l’, d, 8); (D20) 60.7 (C-l), 97.9 (C-3), 44.6 (C-4), 

9), 10.5 (C-lo), 178.5 (C-ll), 103.3 (C-l’), 75.0 (C- 

Ge[lemiurn sempewirens (Loganiaceae) ( 157) 

(MeOH) (400 MHz D2O) 3.9W3.64 (H-I, 12.0), 

46.9(C-5), 85.7 (C-6), 38.5 (C-7), 37.0(C-8), 74.9(C- 

2’), 75.7 (C-3‘), 71.1 (C-4’), 77.4 (C-5’), 61.5 (C-6’). 

C,6H2,0,0 374.34 [a] - 199” (MeOH) (90 MHz 

(H-6, t, 7.3), 4.36 (H-7, dd, 10, 7), 2.07 (H-8, m), 
D,O)4.24, 3.91 (H-1, 12). 7.51 (H-3, d,  2.5), 5.24 

1.12(H-10, d, 7),4.57(H-I’, d,  7);(D20)67.2(C-l), 
154.1 (C-3), 102.0 (C-4), 47.7 (C-S), 78.5 (C-6), 84.1 
(C-7), 4 1.1 (C-8), 72.1 (C-9), 9.8 (C- lo), 174.3 (C-1 l), 
102.0 (C-l’), 74.1 (C-2‘), 76.5 (C-3‘). 70.5 (C-4’), 
76.9 (C-5‘), 61.5 (C-6’). Ge[sniumsnpnvirens(Logani- 
aceae) (157) 
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203. PAEDEROSIDE 

204. v 1  

C18H22011S 446.43 mp 118" [a) -44" (MeOH) 
uv 233 (MeOH) (200 MHz CD30D) 5.94 (H-1, d, 
1.8), 7.30 (H-3, d, 2.2), 3.74 (H-5, m), 5.56(H-6, M, 
7), 5.73 (H-7, m), 3.74 (H-9, m), 4.85 (H-10, m), 
2.34(SMe),4.68(H-l',d,8.0),3.19(H-2',dd,8.5, 
8.0), 3.92 (H-6', dd, 12.0, 1.9). The aphid Acy- 
thosiphon n i p p n i w  (159-161) 

C2,H2,OI2 520.49 mp 118-120' [m,& -920' 
(MeOH) uv280,226(EtOH) (100MHzD20)5.86 
(H- l ,d ,  1.5), 7.30(H-3,d,  2), 5.57(H-6,dd,7,  2), 
5.53 (H-7, d), 4.66 (H-10, bs), 4.79 (H-1', d, 7), 
3 . W 2 . 6 0  (Ha,  HB), 7.10 (H-2", d, 8), 6.80 (H-3", d, 
8). Galium wrum (Rubiaceae) (162) 

205. V2 

C2,H280,3 560.51 mp 145-150' (ded IMIJ& 
-87 1' (MeOH) uv 279, 226 (EtOH) X-ray (100 
MHz CD3OD) 6.1 (H-1, d, 1.5), 7.37 (H-3, d, 1.5), 
5.61 (H-6, m), 5.81 (H-7, bs), 4.78 (H-10, bs), 2.16 
(OAC), 4.79 (H-l' ,  d, 7), 2.97-2.55 (Ha,  HB), 7.14 
(H-2". d, 2), 6.78 (H-3", d, 2). Galzum Mclym (Ru- 
biaceae) (163) 

206. v3 C19",,5012 446.41 M56-197.5' (MeOH) (100 
MHz DZO, 509 5.35 (H-1, d, 4.5), 5.08 (H-3, d, 4.5), 
5.61 (H-6, dd, 6.0, 2.0), 6.12 (H-7, d, 2.0), 4.90 (H- 
10, bs), 4.83 (H-1', d, 7 .3 ,  3.59 (OMe), 2.22 (OAc). 
Artifact, Gahm z w m  (Rubiaceae) (162) 

207. IO-METHYLIXOSIDE 

COOH 

@o 

Me- Oglu 

C,,H2,OIl 402.35 mp 215-217' uv 220 (Maw 
(400 MHz pyridine-d,) 6.74 (H-1, d, 3.5), 7.87 (H-3, 

18.5, 2.5, 2 . 5 ,  2.5),2.87(H-6,dddd, 18.5,8.0,2.5, 
2.5). 7.05 (H-7, ddd, 4.5, 2 . 5 ,  2.5), 3.74 (H-9, 
ddddd, 8.0, 3.5, 2.5, 2.5, 2.5), 3.6O(COOMe), 5.33 
(H-l' ,  d, 8.0), 4.04(H-2', dd, 9.2, 8.0), 4.23 (H-3', 
dd, 9.2, 9.2), 4.29 (H-4', dd, 9.2, 9 3 ,  3.90 (H-5', 
ddd, 9.2, 4.6, 2.5), 4.36(H-6',dd, 12.0,4.6),4.45 

bs), 3.55 (H-5, ddd, 8.0, 8.0, 2 . 5 ) ,  2.59(H-6, dddd, 
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208. 

209. 

210. 

211. 

10-DEOXYGENIPOSIDE 

COOMe 

Me Oglu 

7-DEOXY-8-epi-LOGANIN 

COOMe 

Me Oglu 

6-epi-DIHYDROCORNIN 

PENSTEMONOSIDE 

212. 7+-LOGANIN 

COOMe 

HO I I  I. @o 

Me Oglu 

(H-6’, dd, 12.0, 2.5); (pyridine+,) 95.7 (C-l), 152.9 
(C-3), 111.7(C-4), 33.2 (C-5), 39.2(C-6), 145.4(C-7), 
136.3 (C-8), 47.9 (C-9), 167.4 (C-IO), 167.3 (C-ll), 
101.6 (C-l’), 76.0 (C-2’), 78.5 (C-3‘), 71.2 (C-4’), 
78.4(C-5’), 62.4(C-6’), 51.O(OMe). Randiadumtmm 
(Rubiaceae) (164) 

C,7H2409 372.37 mp 167-168’ (500MHzD20) 
5.49 (H-1, d, 4.7), 7.53 (H-3, bs), 3.21 (H-5, dt, 8, 
4.6), 2.75 (H-6, bddd, 16, 7.5, 1.5), 2.13 (H-6, bd, 
16), 5.57 (H-7, m), 2.90 (H-9, m), 1.81 (H-10, m), 
3.76 (COOMe), 4.83 (H-l’, d, 8.3). Prepared from as- 
peruloside and gardenoside (165, 166) 

C17H2609 374.39 mp 150-152’ [a) -128’ 
(MeOH) (D20)96.3 (C-l), 152.6(C-3), 113.8(C-4), 
32.6(C-5), 31.6(C-6), 33.1 (C-7), 36.1 (C-8). 43.4(C- 
9), 16.3 (C-lo), 171.2 (C-ll), 52.6 (OMe), 99.3 (C- 

61.5 (C-6’). Prepared from geniposide pentaacetate (2) 
1’), 73.5 (C-2’), 76.6 (C-3‘), 70.4 (C-4’), 77.1 (C-5‘), 

C,,H26O,o 390.39 (60 MHz D2O) 5.25 (H-1, d, 
8.5), 7.72 (H-3, d, 1.5), 3.03 (H-5, m), 4.54 (H-6), 

(OMe), 4.92 (H-l’, d, 7.5); (D20) 101.5 (C-l), 155.9 
2.45-1.40 (H-7, H-8, H-9), 1.21 (H-10, d), 3.82 

(C-3), 106.9 (C-4), 42.0 (C-5), 74.7 (C-6), 42.0 (C-7), 
34.5 (C-8),46.3(C-9), 21.4(C-10), 170.9(C-l1), 52.6 
(OMe), lOO.O(C-l‘), 73.6(C-2’), 76.8(C-3’), 70.5 (C- 
4’), 77.3 (C-5’), 61.6 (C-6‘). Reduction of verbenalin 
(113, 167) 

C,,H260,0 390.39 mp 74-85’ [a) -140.2 
(MeOH) uv 232 (MeOH) (360 MHz D2O) 5.58 (H- 
1, d, 2.5), 7.48 (H-3, d, 0.9), 2.88 (H-5, bd), 4.23 (H- 
6, m), 1.80 (H-7, m), 1.50 (H-7, ddd, 14, 9.8, 4.2), 
2.58(H-8,m), 2.71(H-9,td, 11.7,9.3,2.5), 1.02(H- 
lO,d, 7.2), 3.75(OMe),4.76(H-I‘,d, 8.1), 3.25(H- 

(H-6‘, dd, 12.3, 2.0), 3.72 (H-6’, dd, 12.3, 5.7); 

(C-5)’, 77.8 (C-6)b, 41.7 (C-7), 33.8(C-8), 42.5 (C-9)‘, 
16.7 (C-lo), 169.5 (C-ll), 51.8 (OMe), 99.7 (C-f’b, 
74.5 (C-2’), 78.1 (C-3’)b, 71.5 (C-4’), 77.8 (C-5 ) , 
62.7 (C-6’). Pmtemon barbatilr (Scrophulariaceae) 
(168, 169) 

2’, dd, 9.3, 8. l), 3.5 1-3.39 (H-3’, H-4’, H-5’), 3.92 

(CD3OD) 96.1 (C-l), 153.7 (C-3), 111.0 (C-4), 43.0 

C,,H26010 390.39 Ea1 -95.5’ (MeOH) (200 
MHz CD,OD) 5.32 (H- 1, d, 4), 7.40 (H-3, d, l),  2.84 
(H-5, m), 1.78, 1.34 (H-6, m’s), 3.92-3.12 (H-7), 
1.78 (H-8, m), 2.50 (H-9, m), 1.13 (H-10, d, 7), 4.64 
(H-1’, d, 8); (CD3OD) 97.8 (C-I), 152.5 (C-3), 113.3 
(C-4), 31.5 (C-5), 42.0 (C-6), 79.7 (C-7), 44.0 (C-8), 
47.1 (C-9), 17.7 (C-lo), 169.5 (C-ll), 51.7 (OMe), 
100.4 (C-1’), 74.8 (C-2’), 78.3 (C-3’)”, 71.7 (CA’), 
78.1 (C-5’)a, 62.8 (C-6’). Prepared from swertiaside 
(5, 143) 



1104 Journal of Natural Products Wol. 53, No. 5 

213. 7-cpi-O-(m-METHOXYBENZOYL) 
LOGANIN C25H32012 524.52 (200MHzCD3OD) 5.52 (H-1, 

bd, 2). 7.44 (H-3, bs), 3.04 (H-5, rn), 2.02 (H-6, rn), 
4.90 (H-7, rn), 2.02 (H-8, rn), 2.45 (H-9, rn), 1.24 (H- 
10, d, 7), 3.66 (COOMe), 4.66 (H-I', d, 8), 3.92-3.10 

(H-S", t, 8), 7.50 (H-6", d, 8), 3.84 (ArOMe); (CD30D) 
96.3 (C-1). 152.4 (C-3), 112.6 (CA), 32.5 (C-5), 38.1 

169.3 (C-ll), 51.6 (COOMe), 100.3 (C-l'), 74.7 (C- 
29, 78.4 (C-3')a, 71.6 (C-47, 78.1 (C-5')', 62.6 (C-67, 

(H-2'-H-6'), 7.44 (H-2", bs), 7.12 (H-I", dd, 8,2), 7.34 9" 0 0 .  @o 

Me Oglu (C-6), 83.5 (C-7), 43.0 (C-8), - (C-9), 18.3 (C-IO), OMe 

167.7 (C=O), 132.9 (C-1"), 115.5 (C-2"). 161.3 (C- 
3"), 120.2 (C-4"), 130.6 (C-5"), 122.8 (C-6"), 56.0 
(ArOMe). Synthesized from senburiside I (144) 

214. 8-epi-LOGANIN 

COOMe 

Me Oglu 

215. LOGANIN 

COOMe 
I 

C,,H260,0 390.39 [a] - 100.9' (MeOH) uv 236 

3, bs), 3.11 (H-5, rn), 2.4-1.7 (H-6, rn), 4.1-3.7 (H- 
7), 2.30(H-8, rn), 2.73(H-9,dt, 8.5, 8.5, 3.0), 1.05 
(H-10, d, 7.0), 3.76(OMe),4.81(H-lr,d, 7.5);(D20) 
96.5 (C-1), 152.2 (C-3), 114.0 (C-I), 29.4 (C-5), 39.6 

170.7 (C-11), 52.6 (OMe), 99.1 (C-1'). 73.5 (C-2'), 
76.6 (C-3'), 70.5 (C-4'), 77.1 (C-5'), 61.6 (C-6'). 
Odontites ymta subsp. semtinu (Scrophulariaceae) (170) 

(MeOH) (90MHzD20)5.59(H-l, d, 3.0), 7.45(H- 

(C-6), 79.0 (C-7), 43.5 (C-8), 41.8 (C-9), 14.0 (C-lo), 

C17H26010 390.39 (300 MHz CD3OD) 5.37 (H-1, 

ddd, 14, 8, 1.5), 1.60(H-6, ddd, 14, 7.5,4.5),4.04 
d, 4.5), 7.37 (H-3, d, 0.5), 3.10 (H-5, rn), 2.25 (H-6, 

(H-7, rn), 1.86 (H-8, rn), 2.03 (H-9, rn), 1.08 (H-10, 
d, 7.5), 3.67 (OMe), 4.65 (H-l', d, 8). 3.20(H-2', d, 
8); (D2O) 97.5 (C-l), 151.7 (C-31, 113.8 (C-I), 30.6 
(C-5), 41.2 (C-6), 74.8 (C-7), 40.9 (C-8), 45.7 (C-9), 
12.8 (C-lo), 170.5 (C-10, 52.5 (OMe), 99.4 (C-l'), 
73.6(C-2'), 76.5 (C-3'), 70.4(CA'), 77.1 (C-5'), 61.5 
(C-6'). (2, 171, 172) 

216. ~'-O-WJ-HYDROXYBENZOYL- 
LOGANIN C24H30012 5 10.49 uv 297, 232 (MeOH) (300 

MHz CD30D) 5.30 (H-I, d, 4.5), 7.41 (H-3, d, 1.5), 
3.12 (H-5, rn), 2.24 (H-6, ddd, 14.8, 1.5), 1.62 (H-6, 
ddd, 14, 8, 5), 4.04 (H-7, td, 5, 1.5), 1.88 (H-8, dqd, 

3.68 (OMe), 4.76 (H-1', d, 8), 4.98 (HA', t, 9), 7.44 
(H-2", dd, 1.5, l), 7.02 (HA", ddd, 7.5, 1.5, l), 7.29 
(H-5", t,  7.5), 7.52 (H-6", dt, 7.5, 1); (CD30D) 97.6 
(C-I), 152.0(C-3), 114.2(C-4), 32.1(C-5), 42.7 (C-6), 

(C-11), 51.6 (OMe), 100.1 (C-l'), 75.0 (C-2')a, 75.8 
(C-3'). 72.9 (C-I'), 76.4 (C-57, 62.4 (C-6'), 169.5 
(C=O), 132.4 (C-l"), 117.2 (C-2"), 158.6 (C-3"), 121.5 
(C-47, 130.6(C-5"), 121.8 (C-6"). Gentianaverna(Gen- 
tianaceae) (173) 

COOMe 

9,6.5,5),2.06(H-9,td,9,4.5),1.1l(H-lO,d,6.5), 

Oglu-4-0-m-hydroxybenzoyI 

74.9 (C-7)', 42.1 (C-8), 46.5 (C-9), 13.4(C-10), 167.4 
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217. 6'-O-m-HYDROXYBENZOYL- 
LOGANIN 

Ho*:e 

Og Iu-6-0-rn-hydroxybenzoyl 

218. 2 '-O-C~J-COUMAROYLLOGANGANIN 

e 

Oglu-2-O-us-pcournaroyl 

219. ~ ' - O - ~ ~ U ~ C O U M A R O Y L U ~ G A "  

"o*:Me 

Oglu-2-0-pcournaroyl 

220. 4'-O-cis-p-COUMAROYLLOGANIN 

Oglu-4-O-cis-pcournaryl 

CZ4HWOI2 5 10.49 UY 302,237 (EtOW (100 M H z  
CD30D) 7.37 (H-3, d, l),  3.05 (H-5, dd, 13, 7), 2.16 
(H-6, dd, 12, 7), 1.88 (H-6, m), 1.73 (H-8, m), 1.28 
(H-9, m), 0.97 (H- 10, d, 7), 3.68 (OMe), 7.42 (H-2", 
bs), 6.99 (H-4", dd, 8, l), 7.26 (H-5", t, 8), 7.48 (H- 
6", d, 8); (CD3OD) 99.5 (C-l), 153.1 (C-31, 114.5 (C- 
4), 33.4 (C-5), 43.7 (C-6), 75.5 (C-7), 43.2 (C-8), 47.2 

(C-1'). 75.6 (C-2'), 78.7 (C-3'), 72.5 (C-4'), 76.1 (C- 
5'), 65.7(C-6'), 168.6(C=O), 133.3(C-1"), 117.9(C- 
2"), 159.6(C-3"), 122.1 (C-4"), 131.3 (C-5"). 122.1 (C- 

(C-9), 14.3 (C-lo), 170.2 (C-ll), 52.3 (OMe), 102.1 

6"). E r y t h r a ~  centaxtiurn (Gentianaceae) (174) 

C26H32012 536.53 uv 305, 295, 230 (MeOH) 

l), 2.96-2.89 (H-5, m), 2.16-2.03 (H-6, H-9, m), 
1.76-1.58 (H-6, H-8, m), 3.96 (H-7, m), 1.07 (H-10, 
d, 7), 3.41(COOMe),4.88(H-l',d, 8),4.76(H-2', t, 

(300 MHt CD3OD) 5.37 (H-1, d, 2.5), 7.26 (H-3, d, 

8), 7.66 (H-2", d, 8), 6.73 (H-3", d, 8). 5.6516.80 
(Ha, HB, d's, 13); (CD3OD) 98.2 (C-l), 151.5 (C-3). 
115.3 (C-4). 3 1.1 (C-5), 42.4 (C-6), 75.2 (C-7), 41.5 
(C-8), 46.5 (C-9), 12.6 (C-lo), 169.7 (C-ll), 51.5 
(OMe), 96.4 (C-1'), 74.5 (C-2'), 76.1 (C-3'1, 71.9 (C- 
4'), 78.7 (C-5'), 62.7 (C-6'), 167.6 (C=O), 117.2 
(Ca), 146.1 (Cg), 127.9 (C-1"), 131.7 (C-2"), 116.7 
(C-3"), 160.5 (C-4"). Gentianupedicellatu (Gentianaceae) 
(171) 

C26H32012 536.53 uv 305, 295, 230 (MeOH) 
(300 MHz CD3OD) 5.42 (H-1, d, 2.5), 7.20 (H-3, d, 
I), 2.96-2.89 (H-5, m), 2.16-2.03 (H-6, H-9, m), 
1.76-1.58 (H-6, H-8, m), 3.96 (H-7, m), 1.04 (H-10, 
d, 7), 3.09 (OMe), 4.84 (H-1', d, 8), 4.7 1 (H-2', t, 8), 
7.46 (H-2", d, 8), 6.81 (H-3", d, 8), 6.2Y7.55 (Ha, 
HB, d's, 16); (CD3OD) 97.9 (C-1), 151.0 (C-3), 115.3 
(C-4), 30.8 (C-5), 42.1 (C-6), 75.2 (C-7), 41.2 (C-8), 
46.5 (C-9), 12.4 (C-lo), 169.5 (C-ll), 51.4 (OMe), 
97.1 (C-1'), 74.8 (C-2'), 76.1 (C-3'), 71.9 (C-4') 78.7 
(C-5'), 62.7 (C-6'), 168.6 (O=C), 117.2 (Ca), 146.9 

(C-4"). Gentianapedicellata (Gentianaceae) (17 1) 
(Cg), 127.7 (C-1"), 131.4 (C-2"), 116.1 (C-3"), 161.1 

C26H32012 536.53 uv 310, 295, 230 (MeOH) 
(300 MHt CD3OD) 5.27 (H-1, d, 4.5), 7.37 (H-3, d, 
1.5). 3.12 (H-5, m), 2.23, 1.62 (H-6, m's), 4.04 (H-7, 
m), 1.87 (H-8, m), 2.04 (H-9, m), 1.09 (H- 10, d, 7), 
3.69 (OMe), 4.69 (H- l ' ,  d, 8), 4.80 (HA', m), 3.65- 
3.48 (H-6', m), 5.8016.93 (Ha, HB, d's, 13), 7.70 (H- 
2", d, 8.5), 6.76 (H-3", d, 8.5); (CD3OD) 97.9 (GI) ,  
152.1 (C-3), 114.2 (C-4), 32.2 (C-5), 42.7 (C-6), 75.1 
(C-7), 42.2 (C-8), 46.6 (C-9), 13.4 (C-lO), 169.6 (C- 
l l ) ,  51.6 (OMe), 100.1 (C-l'), 74.9 (C-2'), 75.8 (C- 
39, 72.1 (C-4'), 76.6 (C-5'), 62.5 (C-6'), 167.5 
(O=C), 116.1 (Ca), 146.1 (CS), 127.2 (C-l"), 133.9 
(C-2"), 115.9 (C-3"), 160.3 (C-4"). Gentzanupcdicellata 
(Gentianaceae) (140) 
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221. ~‘-O-~~U~-~-COUMAROYL- 
LOGANIN 

HO@Y 

Cglu4-O-pcoumamyl 

222. 2’-O-k-CAFFEOYI.LOGANIN 

Oglu-2-O-ciscaff eoyl 

223. 2’-O-trtmr-CAFFEOYLLOGANIN 

H o e :  

oglu-2-o-caff eoyl 

224. 2’-O-cir-FERULOYLL.OGANIN 

Oglu-2-O-cis-ferubyl 

C26H32012 536.53 uv 310, 295, 230 (MeOH) 

1.5), 3.12 (H-5, m), 2.23.1.62 (H-6, m’s), 4.04 (H-7, 
m), 1.87 (H-8, m), 2.04 (H-9, m), 1.10 (H- 10, d, 71, 
3.69(OMe), 4.72(H-1’, d, 8), 4.80(H-4’, m), 3.65- 
3.48 (H-6’, m), 6.36/7.68 (Ha, HB, d’s, 16), 7.48 (H- 

(300 MHt CD3OD) 5.28 (H-1, d, 4.5), 7.38 (H-3, d, 

2”, d, 8.5), 6.82 (H-3”, d, 8.5); (CD3OD) 97.9 (C-l), 
152.1 (C-3), 114.2 (C-4), 32.2 (C-5), 42.7 (C-6), 75.1 
(C-7), 42.2 (C-8), 46.6 (C-9), 13.4 (C-IO), 169.6 (C- 

3’), 72.5 (C-4‘), 76.6 (C-5’), 62.5 (C-6’), 168.6 
l l ) ,  51.6 (OMe), 100.1 (C-l’), 74.9 (c-2’1, 75.8 (C- 

(O=C), 114.9 (Ca), 147.3 (CB), 127.6 (C-1”), 131.3 
(C-2”), 116.9 (C-3‘9, 161.5 (C-4”). Gentianupedzcdkztu 
(Gentianaceae) (140) 
C26H3,013 552.53 uv 323, 290, 230 (MeOH) 

I), 2.99-2.87 (H-5, m), 2.15-2.05, 1.76-1.60 (H-6, 
m’s), 3.96 (H-7, m), 1.75-1.60 (H-8, m), 2.15-2.05 
(H-9, m), 1.07 (H-10, d, 7), 3.58 (OMe), 4.80 (H-1‘, 
d, 8), 4.84 (H-2’, t, 8), 5.6316.75 (Ha, HB, d’s, 13), 

(300 MHt CD3OD) 5.37 (!A-1, d, 2 . 5 ) ,  7.26 (H-3, d, 

6.50 (H-2”, d, 2), 7.90 (H-5”, d, 8), 7.12 (H-6”, dd, 8, 
2); (CD30D) 98.5 (C-1), 150.8 (C-3), 115.0 (C-4), 
31.3(C-5), 42.3(C-6), 75.2(C-7), 41.5(C-8),46.6(C- 

1’). 74.5 (C-2’), 76.0 (C-3‘), 71.8 (C-4’), 78.6(C-5’), 
9), 12.5 (C-lo), 169.6 (C-ll), 51.4 (OMe), 95.9 (C- 

62.7 (C-6’), 168.0 (O=C), 115.1 (Ca), 146.8 (CB), 
128.2 (C-1”), 115.4 (C-2”), 146.0 (C-3”), 149.1 (C-4”), 
116.6 (C-5”), 123.1 (C-6”). Gentianupcdicellata (Gen- 
tianaceae) (17 1) 
C26H32013 552.53 uv 323, 290, 230 (MeOH) 

I), 2.99-2.87 (H-5, m), 2.15-2.05, 1.76-1.60 (H-6, 
m’s), 3.96 (H-7, m), 1.75-1.60 (H-8, m), 2.15-2.05 
(H-9, m), 1.06 (H-10, d, 7), 3.18 (OMe), 4.85 (H-l’, 
d, 8), 4.79 (H-2’, t, 8), 6.1N7.48 (Ha, HB, d’s, 16), 
7.04 (H-2”, d, 2), 6.79 (H-5”, d, 8),6.95 (H-6”, dd, 8, 
2); (CD3OD) 97.8 (C-l), 150.4 (C-3). 115.0 (C-4), 
30.9(C-5), 42.1(C-6), 75.2(C-7), 41.2(C-8),46.6(C- 

1’), 74.7 (C-2’), 76.0 (C-3‘), 71.8 (C-4’), 78.6 (C-5’), 

(300 MHz CD3OD) 5.42 (H- 1, d, 2.5), 7.20 (H-3, d, 

9), 12.5 (C-lo), 169.5 (C-ll), 51.4 (OMe), 96.2 (C- 

62.7 (C-6’), 167.9 (O=C), 115.1 (Ca), 146.9 (CB), 
128.0 (C-1“), 115.5 (C-2”), 146.0 (C-3”), 149.0 (C-4”), 
116.6 (C-5”), 123.1 (C-6”). Gentianu pcdicclkztu (Gen- 
tianaceae) (17 1) 

C27H34013 566.56 uv 320, 295, 230 (MeOH) 
(300 MHt CD3OD) 5.35 W-1, d, 2.5h 7.26 (H-3, d, 
l), 2.98-2.89 (H-5, m), 2.14-2.06 (H-6, H-9, m), 
1.75-1.59(H-6, H-8, m), 3.98(H-7, m), 1.06(H-10, 
d, 7), 3.46 (COOMe), 4.87 (H- l’, d, 8), 4.84 (H-2’, t, 
8), 5.6Y6.80 (Ha, HB, d’s, 13), 7.18 (H-2”, d, 8), 
6.76 (H-5”, d, 8), 7.10 (H-6”, dd, 8,2), 3.87 (ArOMe); 

12.6 (C-lo), 169.2 (C-ll), 51.5 (COOMe), 96.8 (C- 

62.7 (c-6’). 168.3 (O=C), 115.5 (Ca), 146.2 (CP), 

116.3 (C-5”), 124.2 (C-6“), 56.5 (ArOMe). Gentianu 
pedicellatu (Gentianaceae) (17 1) 

(CD30D) 98.1 (C-l), 150.9 (C-31, 115.4 (c -4 ,  31.1 
(C-S), 42.4 (C-6), 75.1 (C-7), 41.5 (C-8), 46.6 (C-9), 

1‘), 74.4 (C-2’), 76.0 (C-3‘), 71.8 (C-4’), 78.6 (C-5‘), 

127.9(C-l“), 112.3 (C-2”), 149.6(C-3”), 147.6(C-4”), 
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225. 2'-O-rram-FERULOYL.LOGANIN C2,H3Ol3 566.56 uv 320, 295, 230 (MeOH) 
(300 MHz CD30D) 5.40 (H-1, d, 2.5), 7.21 (H-3, d, 
l), 2.98-2.89 (H-5, m), 2.14-2.06 (H-6, H-9, m), 
1.75-1.59(H-6,H-8,m), 3.98(H-7,m), 1.05(H-10, 
d, 7). 3.18 (COOMe), 4.84 (H-l', d, 8), 4.80 (H-2', t ,  
8), 7.8 1 (H-2", d, 2), 6.83 (H-5", d, €9, 7.07 (H-6", 8, 
2), 3.92 (ArOMe), 6.2517.55 (Ha, HB, d's, 16); 

Me Oglu-2-0-ferubyl (CD30D) 97.7 (C-l), 150.5 (C-3), 115.1 (C-4), 30.9 

12.5 (C-lo), 169.0 (C-11), 51.3 (COOMe), 96.2 (C- 

62.7 (C-6'), 168.0 (O=C), 115.6 (Ca), 146.7 (CP), 

116.5 (C-5"), 124.2 (C-69, 56.6 (ArOMe). Gentiana 
pedicellata (Gentianaceae) (17 1) 

C W M e  

HO 

(C-5), 42.1, (C-6), 75.1 (C-7), 41.3 (C-8), 46.6 (C-9), 

1'). 74.7 (C-2'), 76.0 (C-3'), 71.8 (C-4'), 78.6 (C-5'), 

127.1 (C-1"), 112.3 (C-2"), 149.5 (C-3"). 147.5 (C-4"), 

226. 6'-0-{2(R)-METHYL-3-VERA- 
TROYLOXYPROPANOYL] 
LOGANIN 

C30H40015 640.64 fa] -32' (MeOH) uv 290, 

1, d, 5), 7.34 (H-3, d, 1.5), 3.08 (H-5, m), 1.51 (H- 
6a, ddd, 14, 8.5, 5), 2.22 (H-6P, ddd, 14, 7.5, 1.5), 
3.99 (H-7, m), 1.8 1 (H-8, dqd, 9 ,7 ,  5), 1.94 (H-9, td, 
9,5), 1.04(H-10, d ,  7), 3.67 (COOMe),4.59(H-l', d, 
8), 3.18 (H-2', dd, 9, 8), 3.35-3.30 (H-3', H-4', m), 

255,240,225 (MeOH) (400MHzCD3OD) 5.06(H- 

3.48 (H-5', ddd, 9, 6.5, 2), 4.59 (H-6', dd, 12, 2), 
4.18 (H-6', dd, 12,6.5), 2.99 (H-2", pd, 7, 5.5), 4.43 
(H-3", dd, 10.5, 7), 4.36(H-3", dd, 10.5, 5.51, 1.23 
(H-4", d, 7), 7.50 (H-2'", d, 2), 7.02 (H-5"', d, 8), 7.63 
(H-6"', dd, 8,2), 3.89, 3.87 (OMe); (CD30D) 98.3 (C- 
I), 150.3 (C-3), 113.9 (C-4), 32.5 (C-5), 42.9 (C-6), 
74.9 (C-7), 42.4 (C-8), 46.5 (C-9), 13.8 (C-lo), 169.5 

(C-3'), 71.7 (C-4'), 75.8(C-5'), 64.9(C-6'), 175.2(C- 
(C-ll), 51.6(COOMe), 100.3(C-l'), 74.8(C-2'), 77.7 

1"), 40.8 (C-2"), 67.0 (C-3"), 14.1 (C-4"), 167.5 

155.1 (C-4"'), 112.2 (C-5"'), 125.0 (C-6"'), 56.6 
(ArOMe). Genfzanapyrenaica (Gentianaceae) (175) 

(O=C), 123.5 (C-l"'), 113.6 (C-2"), 150.3 (C-3"'), 

227. 7-0-p-COUMAROYLLOGANIN C26H32010 536.53 uv 281, 239 (MeOH) (360 
MHz CD3OD) 5.20 (H-1, d, 4.5), 7.34 (H-3, d, l), 
3.06 (H-5, m), 1.69 (H-6a, m), 2.24 (H-6@, ddd, 11, 
8, 2), 5.16 (H-7, bt), 1.89 (H-8, m), 2.04 (H-9, m), 
l.OO(H-lO,d, 6.5),4.57(H-l ' ,d,  8). 3.30-3.28(H- 

6), 3.60 (OMe), 6.147.45 (Ha, HB, d's, 16), 7.30 (H- 
2", d, 9), 6.62 (H-3", d, 9). Desfiontainiaspinosa(Logani- 
aceae) (176) 

2'-H-5'), 3.81 (H-6', dd, 12, 2), 3.70 (H-6', dd, 12, 
pcoumaroylo 
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228. PERICLYMENOSIDE C3,HaOI8 728.70 [a) -54.2’(MeOH) uv 318, 
293, 234, 220 (MeOH) (300 MHz CD,OD) 5 . 3 s  
5.27 (H-1), 7.44 (H-3, s), 3.16 (H-5, rn), 1.79 ( H - ~ u ,  
rn), 2.13 (H-6B, rn), 5.30-5.27 (H-7), 2.17 (H-8, rn), 
2.34 (H-9, dd, 14.7, 8), 1.10 (H-10, d, 6.5), 3.70 
(COOMe), 4.68 (H-1’, d, 7.9), 3.56-3.20 (H-2’-H- 

glu0 p*o Me Oglu 5’, H-2”’-H-5’”), 7.26 (H-2”, bs), 7.17 (H-5”, H-6”. 

4.97 (H-l”’, d, 7.1); (CD3OD) 97.8 (C-l), 152.8 (C-3), 
113.2 (C-4), 32.8 (C-5), 40.5 (C-6), 78.7 (C-7), 41.1 
(C-8), 47.2 (C-9), 14.0 (C-lO), 169.5 (C-Il), 52.0 

OMe bs), 6.45/7.62 (Ha, HB, ds, 15.9), 3.90 (ArOMe), 

(OMe), 100.3(C-1’), 74.8(C-2’), 78.0(C-3’), 71.6(C- 

(Ca), 146.2 (CB), 130.5 (C-l”), 112.5 (C-2”), 151.0 

(ArOMe), 102.2(C-1”’), 74.8(C-2”‘), 77.8(C-3”’), 71.3 
(C-4”’), 78.3 (C-5”‘), 62.6 (C-6”’). Lonireraperirlymum 
(Caprifoliaceae) (139) 

4‘), 78.4 (C-5’), 62.9 (C-6’), 168.6 (O=C), 117.6 

(C-3”), 150.1 (C-4”), 117.4 (C-5”), 123.7 (C-6”), 57.0 

229. 7-KETOLOGANIN (7-Dehydro- 
loganin) C,7H,40,, 388.37 rnp 194’ [a) -150.5’ 

(MeOH) uv 234 (MeOH) (300 MHz CD,OD) 5.6 1 
(H-I, d, 3.2), 7.48 (H-3, d, 1.4), 3.5-3.1 (H-5, rn), 
2.51 ( H - h ,  bddd, 19, 3.6, 1.3), 2.63 (H-6B, dd, 
19.1,8.0), 2.17-2.08 (H-8, rn), 2.33 (H-9, ddd, 10.2, 
7, 3.2), 1.15(H-lO,d, 7), 3.69(COOMe),4.67(H-l‘, 
d, 7.8), 4.07-3.97 (H-2’. m), 3.55-3.16 (H-3’-H-5’, 
rn), 3.9 (H-6‘, dd, 12, 2), 3.65 (H-6’, dd, 12, 5.9); 
(CD,OD) 95.5 (C-1), 153.4 (C-3), 111.2 (C-4), 28.4 

COOMe 

O&o 

Me cg lu  

(C-5), 43.6 (C-6), 220.7 (C-7), 44.8 (C-8), 46.7 (C-9), 
13.9 (C-lo), 169.0 (C-11), 100.4 (C-l’), 74.8 (C-2‘), 
78.1 (C-3’), 71.7 (C-4‘), 78.6 (C-5’), 62.9(C-6’). PR- 
pared from asperuloside, Stsychno~ mbwans (Loganiaceae) 
(177-179) 

230. PENSTEMOSIDE C,,H260,, 406.39 (a] -171’ (MeOH) uv 234 

s), 4.25 (H-6, t, 4.3), 1.45 (H-7, ddd, 13.8,7.5,4.7), 
1.76 (H-7, ddd, 13.8, 6.9, 3.8), 2.57 (€3-8, H-9, rn), 
0.84 (H- 10, d, 6.8), 3.69 (OMe), 4.69 (H- l’, d, 8.2); 

(MeOH) (400 MHz DZO) 5.77 (H-1, s), 7.57 (H-3, 

(D20) 96.3 (C-l), 155.5 (C-3), 112.3 (C-4), 73.2 (c- 
5), 76.3 (C-6), 39.6 (C-7), 30.5 (C-8), 49.2 (C-9), 16.2 
(C-lo), 169.1 (C-ll), 52.6 (OMe), 99.4 (C-I?, 77.1 
(C-2’), 76.2 (C-3‘), 73.3 (C-4’), 70.4 (C-5’), 61.5 (C- 
6’). PedinZarispaInJtris (Scrophulariaceae) (180) 

231. a-DIHYDROHASTATOSIDE C,7H260,, 406.39 (60 MHz D20) 5.41 (H-1, d, 
8.0), 7.72 (H-3, s), 4.44 (H-6, m), 2.24-1.73 (H-7, 
H-8, H-9), 1.12 (H-10, d, 6), 3.84 (OMe), 4.88 (H-l’, 
d, 7); (D2O) 101.3 (C-l), 156.7 (C-3), 110.7 (C-4), 
80.7 (C-5), 79.3 (C-6), 40.0 (C-7), 34.2 (C-8), 56.0 (C- 

1’), 73.5 (C-2’), 76.5 (C-3’), 70.4 (C-4‘), 77.2 (C-5’), 
9). 21.1 (C-lo), 169.7 (C-ll), 52.7 (OMe), 99.7 (C- 

Me Oglu 61.5 (C-6’). Reduction ofhastatoside (2, 5, 167) 
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232. p-DIHYDROHASTATOSIDE 

233. 5-HYDROXY-8spi-LOGANIN 

234. 5-DEOXYPULCHELLOSIDE I 

235. BARBATOSIDE 

AcO 

Me Oglu 

236. 6P-HYDROXYLOGANIN 

C1,H,6OI1 406.39 (60 MHz 40) 5.82 (H-1, d, 
1.5), 7.66 (H-3, s), 4.22 (H-6, rn), 2.42-1.32 (H-7, 
H-8, H-9), 1.17 (H-10, d, 5.5), 3.84 (OMe), 4.85 (H- 
l’, d, 7); (DZO) 96.0 (C-1). 154.8 (C-3), 112.2 (CA), 
73.3 (C-5), 76.2 (C-6). 39.8 (C-7), 30.8(C-8), 54.8 (C- 
9), 19.6 (C-lo), 169.4 (C-ll), 52.8 (OMe), 99.7 (C- 
l’), 73.3 (C-2’), 76.2 (C-3’), 70.5 (CA’), 77.3 (c-57, 
61.5 (C-6’). P m t m n  nitidus (Scrophulariaceae), reduc- 
tion ofhastatoside (2, 5, 167, 181) 

C,,H260,, 406.39 (400 MHz CD3OD) 5.74 (H-1, 
d, 1.6), 7.47 (H-3, s), 2.57 (H-6, dd, 13.6, 6.7), 2.03 
(H-6, dd, 13.6, 5.6), 3.54 (H-7, rn), 2.26 (H-8, m), 
2.79 (H-9, dd, 10.3, 1.4), 0.95 (H-10, d, 7.4), 3.72 
(OMe), 4.55 (H-1’, d, 7.9); (CD,OD) 95.7 (C-l), 
153.4 (C-3), 115.3 (CA), 71.5 (C-5), 48.0(C-6), 77.9 
(C-7), 43.6 (C-8), 51.6 (C-9), 13.8 (C-lo), 168.1 (C- 
l l ) ,  51.6(OMe), 99.7 (C-1’). 74.4(C-2’), 77.5(C-3‘), 
71.7 (CA’), 78.4(C-5’), 62.8(C-6’). Hydrogenationof 
strictoloside (182) 

C,7H,60,, 406.39 uv 238 (MeOH) (250 MHz 
D20) 5.63 (H-1, d, 1.5), 7.50(H-3, S), 2.96W-5, bd, 
9, <1.5),4.13(H-6,bd,4, <1.5),3.65(H-7,ddt9,  
4), 2.34 (H-8, rn, 10, 9, 71, 2.89 (H-9, rn), 1.11 (H- 
10, d, i’), 3.77 (OMe), 4.76 (H-l’, 4 ,  3.25 (H-2‘, t). 
3.56-3.36 (H-3’, HA’, H-57, 3.95, 3.75 (H-6‘. 
dd’s). Ciibarexylum ftlcticosum f. subscninm (Verben- 
aceae) (183) 

C2,H,OI3 490.46 rnp 91-94” uv 233 (MeOH) 
(400 MHz CD3OD) 5.60 (H-1, d, 3), 7.50 (H-3, d, 
0.8), 3.05 (H-5, d, 9), 5.37 (H-6, dd, 4.3, 2.7), 4.76 
(H-7, dd, 9.2, 4.3), 2.51 (H-8, m), 2.83 (H-9, ddd, 
10.2, 9, 3), 1.09 (H-10, d, 7.3), 3.69 (OM& 2.06, 
1.97 (OAC), 4.61 (H-1’, d, 7.9); (CD,OD)95.7 (C-l), 
154.0 (C-3), 109.8 (C-4), 37.8 (C-5)’, 78.4 (C-6), 79.7 
(C-7), 37.4 (C-8)”, 40.2 (C-9), 13.5 (C-lo), 172.3 (C- 
l l )b ,  51.8 (OMe), 100.0 (C-l’), 74.7 (C-2’), 78.1 (C- 

168.4 (O=CMe)b, 20.7, 20.6 (O=CMe). Penstemon bar- 
baius (Scrophulariaceae) (184) 

3’)‘, 71.8 (C-4‘), 77.2 (C-5’)‘, 62.9 (C-6’), 171.7, 

C17H2601, 406.39 rnp 220-222” [a) -107.2’ 
(MeOH) (270 MHz D20) 5.38 (H-1, d, 3.6), 7.48 
(H-3, bs), 2.89 (H-5, bdd, 9, 5.4), 3.96 (H-6, t, 5). 
3.89(H-7,~,5),  1.96(H-8,rn,9.6,6.5,5.1),2.26(H- 
9, dt, 9.6, 9, 3.6), 1.09 (H-10, d, 6.5), 3.74 (OMe); 
(DZO) 97.4 (C-1). 153.1 (C-3), 111.3 (CA), 38.4 (C- 
5) ,  79.5 (C-6), 75, l  (C-7), 37.9 (C-8), 44.7 (C-9), 13.4 
(C-IO), 170.8 (C-ll), 52.8 (OMe), 99.4 (C-l’), 73.5 
(C-2’), 76.5 (C-3’), 70.4 (C-4’), 77.2 (C-5‘), 61.6 (C- 
6‘). Fmquzeria digueiii (Fouquieriaceae) (185) 
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237. 6-O-rrunr-pCOUhUROYL-6~-HY- 
DROXYLOGANIN 

238. ARBORTRISTOSIDE A 

239. MUSSAENOSIDE 

COOMe 

C26H32013 552.53 mp 200-202' [a] -78.0' 
(MeOH) uv 312, 301, 229 (MeOH) (400 MHz 

m), 4.98 (H-6, m), 4.06 (H-7, bt, 4), 2.01 (H-8, m), 
2.14 (H-9, m), 0.94 (H-10, d, 8), 3.61 (OMe), 4.94 
(H-1', d, 7.5), 4.5-3.5 (H-2'-H-5', m), 4.42 (H-6', 
d, 9). 6.36/7.56 (Ha, HB, d's, 16), 7.5 1 (H-2", d, lo), 
6.75 (H-3", d, IO), 9.98 (ArOH, bs); (CD,OD) 97.8 

DMSO-d.cJ 5.32 (H- 1, d, 6), 7.40 (H-3, s), 3.09 (H-5, 

(C-I), 154.0(C-3), 110.5 (C-4), 39.7 (C-5), 78.4(C-6), 
79.0 (C-7), 37.4 (C-8). 46.1 (C-9), 14.9 (C-lo), 170.1 
(C-11). 52.0 (OMe), 100.2 (C-l'), 74.7 (C-2'), 78.0 
(C-3'), 71.6 (C-4'), 77.6 (C-5'), 62.8 (C-6'). 169.0 
(O=C), 115.3 (Ca), 146.7 (Cp), 127.3 (C-I"), 131.1 
(C-2"), 116.8 (C-3"). 161.3 (C-4"). Nyrtanrhuurbmtnitis 
(Oleaceae) (186) 

C27H34013 566.56 mp 226-228' la1 -90' 

d.cJ 5.35 (H-1, d, 8), 7.42 (H-3, s), 4.95 (H-6, m), 4.1 
(H-7, t, 4.5). 2.15 (H-8, H-9, m), 1.00 (H-10, bs), 
3.65 (COOMe), 4.95 (H-l', m), 4.48 (H-6', d, 9), 
6.47/7.5 (Ha, HB, d's, 16), 7.65 (H-2", d, IO), 6.95 
(H-3", d, IO), 3.79 (ArOMe); (DMSO-&) 95.1 (C-l), 

(MeOH) uv 3 10,300,235 (EtOH) (?  MHz DMSO- 

152.1 (C-3). 108.5 (C-4), 42 (C-5), 76.7 (C-6), 70 (C- 
7), 35 (C-8), 44.6 (C-9). 14.9 (C-lo), 167.2 (C-11), 
51.1 (COOMe), 98.6 (C-1'). 73 (C-2'), 77.2 (C-3'), 70 
(C-4'), 75.7 (C-5'), 61.2 (C-69, 166.2 (O=C), 115.6 
(Ca), 144.2 (CB), 126.7 (C-1"), 130 ( C - a ,  114.4 (C- 
3"), 161:l (C-4"), 55.3 (ArOMe). Nyrtrrntbcrudwtri~rir 
(Oleaceae) (187) 

C17H26010 390.39 la] -106" (MeOH) uv 238 

(H-3, s), 3.08 (H-5, m), 2.20, 1.69 (H-6, m's), 1.69, 
1.44 (H-7, m's), 2.32 (H-9, dd, 9.7,2.7), 1.26 (H-10, 
s), 3.69 (OMe), 4.75 (H-l', d, 8.1), 3.22 (H-2', dd, 

(MeOH) (360 MHz D2O) 5.51 (H-I, d, 2.8), 7.41 

9.3, 8. l), 3.45-3.30 (H-3', H-4', H-5'), 3.87 (H-6', 
dd, 12.4, 2.1), 3.69(H-6',dd, 12.4, 5.8);(D20)95.2 
(C- l), 1 5 1.9 (C-3), 1 13.3 (C-4), 30.3 (C-5), 29.6 (C-6), 
40.4 (C-7), 80.4 (C-8), 51.4 (C-9), 23.7 (C-lo), 170.6 
(C-ll), 52.6(OMe), 99.1 (C-1'), 73.4 (C-2'), 76.5 (C- 
3'), 70.4 (C-4'), 77.1 (C-5'), 61.5 (C-6'). Mus& 
(Rubiaceae), Beneyu plantugineu (Scrophulariaceae) 
(2, 88, 188) 

240. IPOLAMIIDE (revision ofTarphetalin) C,,H260,, 406.39 mp 142-143' [a) - 139' 
(MeOH) ~ ~ 2 3 1  (EtOH) (90MHzD20)5.81(H-l, 
d, I.@, 7.52 (H-3, s), 2.49(H-9, d, 0.8). 1.15 (H-10, 
s), 3.74 (OMe); (D,O?) 94.4 (GO,  153.0 (C-3), 113.8 

60.6 (C-9), 22.7 (C-lo), 169.0 (C-11), 52.6 (OMe), 

(C-S'), 61.5 (C-6'). Srdyrurpbrta junaicnrris (Ver- 
benaceae) (189-191) 

(C-4), 71.3 (C-5), 37.9 (C-6), 39.4 (C-7), 79.0 (C-8), 

99.2 (C-1'), 73.2 (C-2'), 76.1 (C-3'), 70.4 (C-4'), 77.1 
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241. SHANZHISIDE METHYL ISI'ER 

"O m*: Me Oglu 

242. SHANWISIN METHYL ESTER 
GENTIOBIOSIDE 

243. 6-O-ACETYISM"ANISIDE 
METHYL ESTER 

244. 8-0-ACETYLSHANZHISIDE 
METHn ESTER (revision of Barlerin) 

245. 6,8-DI-O-ACETYLSHANWISIDE 
METHYL ESTER (revision of Acetyl- 
baxlerin) 

Me Oglu 

C17H2&11 406.39 mp 116-124' [a] -115' 
(MeOH) uv 234 (EtOH) (250 MHt CD30D) 5.57 
(H-1, d, 3), 7.41 (H-3, d, 11, 2.99 (H-5, m, 10, 3.5, 
1),4.03(H-6,m,6.5,6,3.5),2.01(H-7,dd,13,6.5), 

10, s), 3.72 (OMe), 4.61 (H-l', d, 8), 3.91 (H-6', dd, 
1.83 (H-7, dd, 13, 6), 2.61 (H-9, dd, 10, 3), 1.26 (H- 

12, 2), 3.64 (H-6', dd, 12, 6); (CD3OD) 94.9 (C- l), 
152.9(C-3), 111.4(C-4), 41.5 (C-5),78.O(C-6Y, 51.9 
(C-7), 79.1 (C-8), 51.7 (C-9), 24.7 (C-lo), 169.8 (C- 
l l ) ,  49.1 (OMe), 99.9(C-l'), 74.6(C-2'), 78.3(C-3'), 
71.6 (C-4'), 77.5 (C-5')a, 62.9 (C-6'). Cuntbirm subcor- 
L t v m  (Rubiaceae) (192, 193) 

C23H36016 568.53 mp >150° (dec) [a] -56' 
(MeOH) uv 232 (MeOH) (250 MHz CD30D) 5.54 
(H-1, d, 31, 7.41 (H-3, d, l), 3.02 (H-5, dd, 9.5, 4), 
4.05 (H-6, ddd, 6,6,4),  2.04 (H-7, dd, 13.5,6), 1.82 
(H-7, dd, 13.5, 6), 1.28 (H-10, s), 4.64 (H-1', d, 8), 

bd, 12), 3.73 (COOMe), other signals 3.66(m, 1-2Hs), 
3.50 (dd, 8,8), 2.58 (dd, 9.5,3), 3.44-3.12; (CD,OD) 

(C-6)', 52.1 (C-7)b, 79.4 (C-8), 51.6 (C-9)b, 25.0 (C- 

4.18 (H-6', dd, 12, 2), 4.38 (H- l", d, 8), 3.88 (H-6", 

95.5 (C-1), 153.1(C-3), 111.8(C-4), 42.0(C-5), 77.6 

lo), 170.0 (C-ll), 100.2 (C-1"), 105.3 (C-1"). 63.0(C- 
6"), 78.1, 77.8', 76.2, 75.4, 74.8, 71.9, 70.3 (C-2'- 
C-6', C-2"X-5"). Cuntbium subrwdutunr (Rubiaceae) 
( 192) 

C19H28012 448.42 mp 227-228' [a] - 118.7' 

5.56(H-l,d,  4). 7.58(H-3, s), 3.40(H-5,m), 5.14 
(MeOH) uv 233 (MeOH) X-my (80 MHz D2O) 

(H-6, m), 2.31 (H-7, dd, 14, 7), 1.91 (H-7, dd, 14, 
4.5), 2.64 (H-9, dd, 9.5, 4), 1.38 (H-10, s), 3.75 
(OMe), 2.17 (OAc), 4.87 (H-l', d, 7.51, 4.20-3.45 
(H-2'-H-6'); @20) 94.2 (C-1), 152.8(C-3), 108.5 (C- 
4), 37.3 (C-5). 78.3 (C-6), 45.6 (C-7), 78.3 (C-8), 49.8 
(C-9), 24.1 (C-lo), 169.1 (C-ll), 51.9 (OMe), 173.6 
(O=CMe), 20.7 (O=CMe), 98.4 (C-l'), 72.8 (C-2'), 

Bmlcria iupulinu (Acanthaceae) (194) 
75.8 (C-3')*, 69.7 (C-4'), 76.4 (C-5')a, 60.9 (C-6'). 

ClgHZ8O,, 448.42 mp 180' [a) -85' (MeOH) 
uv 235 (EtOH) (?MHz D20)  5.98 (H- 1, d, 1.5), 7.6 1 
(H-3, s), 3.02 (H-5, H-9, m), 2.16(H-7, m), 1.50(H- 
10, s), 3.72(OMe), 2.00(0Ac), 4.70(H-l', d, 7), 3.40 
(H-6', m); (D20)95.4 (C-l), 153.5 (C-3), 109.2 (CA), 

9), 22.5 (C-lo), 61.5 (C-6'). Bur(rria prionitis (Acan- 
rhaceae) (149, 195, 196) 

41.0(C-5), 75.3(C-6), 46.7(C-7), 89.8(C-8),48.8(C- 

C,IH30013 490.46 [a] -99' (MeOH) uv 235 

5.20 (H-6, m). 1.50 (H-10, s), 3.72 (OMe), 2.10,2.05 
(EtOH) (?  MHz D2O) 5.90 (H-I, d, 2), 7.61 (H-3 9 s), 

(OAC), 4.70 (H-l', d, 7); (D2O) 95.1 (C-l), 154.3 (C- 
3), 108.0 (C-4), 38.7 (C-5), 78.8 (C-6), 44.3 (C-7). 
89.5 (C-8), 48.9 (C-9), 22.4 (C-lo), 61.5 (C-6'). Bar- 
l& prionitis (Acanthaceae) (195, 196) 
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246. 6-0-BENZOYLSHANZHISIDE 
METHYL ESTER 

247. 8-0-BENZOYLSHANWISIDE 
METHYL. ESTER 

248. 6-O-BENZOYL-6'-O-ACETYL- 
SHANZHISIDE METHYL ESTER 

b"zoy'MMe 

249. 6,6'-DI-O-BENZOYLSHANZHI- 
SIDE METHYL ESTER 

C24H30012 5 10.49 [a] -96" (CHCI,) uv 281, 
275, 241 (MeOH) (270 MHz CDCI,) 5.49 (H-I, d, 
1.5), 7.38 (H-3, s), 5.49 (H-6, m), 1.35 (H-10, s), 
4.00(OMe), 4.74(H-1', d, 9), 4.40-3.30(H-6'), 8.02 
(H-2", d, 8), 7.38 (H-3", t, 8), 7.52 (H-4", t ,  8);  
(CDCI,) 93.6 (C-l), 15 1.8 (C-3), 108.6 (C-4), 36.9 (C- 
5), 78.2 (C-6), 46.7 (C-7), 77.6 (C-8), 50.0 (C-9),24.3 

(C-2'), 76.3 (C-3'), 70.0 (CA'), 76.3 (C-5'), 61.5 (C- 
6'), 166.1 (C=O), 130.1 (C-I"), 129.3 (C-2"), 128.1 

(C-lo), 167.2 (C-ll), 51.0 (OMe), 98.4 (C-l '),  73.0 

(C-3"), 132.7 (C4"). Pkz-tnmia &uta (Rubiaceae) (197) 

C24H30012 510.49 Ea) -34" (CHCI,) uv 280, 

1.5). 7.43 (H-3, s), 1.60(H-10, s), 3.52 (OMe), 4.72 

(H-3", t, 8), 7.52 (HA", t, 8); (CDCI,) 94.5 G I ) ,  

275, 243 (MeOH) (270 MHz CDCI,) 5.93 (H-1, d, 

(H-I', d, 9), 3.90-3.20(H-6'), 7.99(H-2", d, 8), 7.39 

152.2 (C-3), 108.8 (CA), 40.8 (C-5), 76.3 (C-6), 46.8 
(C-7), 88.5 (C-8), 48.4 (C-9), 21.7 (C-lo), 168.1 (C- 
ll), 51.6(OMe), 99.0 (C-1'). 73.0(C-2'), 76.1 (C-3'), 
69.8 (C-4'), 75.4 (C-5'), 61.7 (C-6'), 166.3 (C=O), 
130.9 (C-I"), 129.6(C-2"), 128.4 (C-3"), 133.O(CA"). 
PIectraniu odmutu (Rubiaceae) (197) 

C26H32013 552.53 [a7 -78" (CHCI,) uv 281, 
275, 242 (MeOH) (270 MHz CDCI,) 5.34 (H-I, d, 
1.5). 7.45 (H-3, s), 3.53 (H-5, dd, 9,4.5), 5.36 (H-6, 
ddd, 7, 4.5, l), 2.23 (H-7a; dd, 16, 7), 1.99 (H-7B, 

(COOMe), 4.74 (H-l' ,  d, 91, 4.00-3.30 (H-5'1, 4.41 

(OAc), 8.03 (H-2", d, 8), 7.40 (H-3", t, 8), 7.52 (H-4", 
t ,  8); (CDCI,) 94.1 (C-l), 152.0 (C-3), 108.6 (CA), 

(C-9), 24.9(C-10), 171.6(C-11), 51.5 (OMe), 98.3(C- 

63.1 (C-6'), 165.9 (O=C), 130.2 (C-1"), 129.6(C-2"), 
128.4 (C-3"), 133.0 (C-4"). Plectroniu odmatu (Rubi- 
a c e 4  (197) 

dd, 16, I), 2.63 (H-9, dd, 9, 1.5), 1.38 (H-10, s), 3.57 

(H-6', dd, 12, 6.5), 4.27 (H-6', dd, 12, 2), 2.10 

38.5 (C-5), 78.7 (C-6)', 46.4 (C-7), 78.8 (C-8)', 50.7 

l'), 73.2 (C-2'). 76.0 (C-3'), 69.9 (CA'), 74.2 (C-5'), 

C31H34013 614.60 [a] -68" (CHCI,) uv 281, 
275, 243 (MeOH) (270 MHz CDCI,) 5.36 (H-1, d, 

m), 2.26 (H-~cx ,  dd, 16, 7), 2.00 (H-7p, dd, 16, l),  
2.66(H-9,dd,9, 1.5), 1.35(H-lO,s),3.61(COOMe), 
4.74 (H-1', d, 9), 4.40-3.50 (H-5'), 4.74 (H-6', dd, 

7.48 (H-3", H-3", t, 8), 7.58 (HA", HA", t, 8). Pla-  
troniu odmutu (Rubiaceae) (197) 

1.5), 7.48 (H-3, s), 3.54 (H-5, dd, 9, 2), 5.36 (H-6, 

13,7), 4.61 (H-6', dd, 13,2), 8.08 (H-2", H-2"', d, 8) ,  
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250. 6-0-SYRINGYLSHANWISIDE 
METHYL ESTER 

251. 6-0-SYRINGYL-8-0-ACEM- 
SHANWISIDE METHYL ESTER 

252. 8-epi-CARYPTOSIDE 

HO@Ye 

Me OH Oglu 

253. 6&HYDROXYIPOLAMIIDE 

COOMe 

2%. LAMIIDE 

HO&Y 

b o  Oglu 

HO&Y 

b o  Oglu 

C26H34015 586.55 [a) - 117.3'(MeOH) uv 275, 
221 (MeOH) (100 MHz pyridine-a',) 6.07 (H-1, d, 
4.5). 7.74 (H-3, s), 1.43 (H-10, s), 3.55 (COOMe), 
5.37 (H-1', d, 7.2), 7.78 (H-2", s), 3.80 (ArOMe); 
(pyridine-d,) 94.9 (C-l), 152.6 (C-3), 109.3 (C-4, 

9), 25.7 (C-lo), 167.1 (C-ll)', 51.3 (COOMe), 120.9 

(O=C), 56.4 (ArOMe). Hydrolysis of6-0-syringyl-8-0- 
acetylshanzhiside methyl ester ( 198) 

38.2 (C-5), 78.3 (C-6), 48.1 (C-7), 77.7 (C-8), 5 1.3 (C- 

(C-1"), 108.4 (C-2"), 148.6(C-3"), 142.7 (C-4"), 166.4 

C28H36016 628.58 [a) -71.0°(MeOH) uv 276, 
22 1 (MeOH) ( 100 MHz pyridine-d5) 6.3 1 (H- 1, d,  

(COOMe), 1.93 (OAc), 5.36 (H-l', d, 7.2), 7.69 (H- 
2", s), 3.83 (ArOMe); (pyridine-d5) 95.1 (C-l), 153.6 

88.3 (C-8), 49.7 (C-9), 21.5 (C-lO)', 166.6 (C-ll)b, 
51.1 (COOMe), 170.5 (O=CMe), 21.9 (O=CMa)', 
165.9 (O=Qb, 120.4 (C-l"), 108.4 (C-2"), 148.5 (C- 
3"), 143.0 (C-4"), 56.4 (ArOMe). Salvia a'igitaloih 
(Labiatae) (198) 

3.6), 7.74 (H-3, d, 1.2), 1.71 (H-10, s), 3.60 

(C-3), 107.7 (C-4), 39.2 (C-5), 78.1 (C-6), 44.7 (C-7), 

C,,H260,, 406.39 pentaacetate mp 167' (pen- 
taacetate, ? MHz CDCI,) 5.35 (H-1, d, 9), 7.32 (H-3, 
s), 3.15 (H-5, rn), 5 . 1 5 4 2  (H-7),2.19 (H-9, m), 1.35 
(H-10, s), 3.65 (OMe), 5 .154 .2  (H-l'-H-6'), 2.08, 
2.0, 1.98, 1.85 (OAc); (pentaacetate CDCI,) 93.4 (C- 
I), 15 1.2 (C-3), 109.4 (CA), 33.8 (C-5), 46.8 (C-6), 

(C-ll), 50.8 (OMe), 95.8 (C-l'), 70.7 (C-2'), 72.5 (C- 

170.1, 169.9, 169.4, 169.0 (O=CMe), 24.5, 21.2, 
20.7, 20.6, 20.2 (O=CMe). Bade& @hitis (Acan- 
thaceae) (19, 199) 

72.3 (C-7), 79.9 (C-8), 46.8 (C-9), - (C-lo), 166.5 

3'), 68.2 (C-4'), 75.8 (C-5'). 61.7 (C-6'), 170.6, 

C,7H260,2 422.39 mp 192-193' Ea1 -161" 
(MeOH) uv 23 1 (MeOH) (90 MHz D20) 5.86 (H- 
1, s), 7.60 (H-3, s), 4.15 (H-6, t), 2.16, 1.90 (H-7, 
13.5, 8, 6.4), 2.63 (H-9, s), 1.18 (H-10, s), 3.77 
(OMe); (D20) 94.2 (C-l), 154.5 (C-3), 112.8 (C-4), 
70.4 (C-5), 74.5 (C-6), 47.0 (C-7), 74.7 (C-8), 59.1 (C- 
9), 23.6 (C-lo), 169.0 (C-ll), 52.7 (OMe), 99.3 (C- 
l'), 73.3 (C-2'), 76.1 (C-3')a, 70.4 (C-4'), 77.2 (C- 
5')", 6 1.5 (C-6'). Stacbytaqhta matabilis (Verben- 
aceae) (200) 

C,7H,60,, 422.39 mp 186-188" [a1 -127' 
(MeOH) uv 229 (EtOH) (400 MHz CD30D) 5.81 
(H-1, d, 0.8), 7.42 (H-3, s), 2.35 (H-6, dd, 15, 5.1), 
2.24 (H-6, dd, 15, 3.3), 3.5 1 (H-7, dd, 5, 3.4), 2.78 
(H-9, bs), 1.08 (H-10, s), 3.72 (OMe), 4.59 (H-1', d, 
7.9); (CD30D) 95.3 (C-l), 152.4 (C-3), 115.4 (C-4, 
69.2 (C-5), 46.7 (C-6), 77.6(C-7), 79.1 (C-8), 58.0(C- 
9), 21.2 (C-lo), 168.O(C-l1), 99.6(C-l'), 74.3(C-2'), 
77.4 (C-3'), 71.6(C-4'), 78.3 (C-5'), 62.7 (C-6'), 51.7 
(OMe). Penrtemon srriitrts (Sccophulariaceae) ( 182,20 1) 
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255. DURANTOSIDE 4 

256. SESAMOSIDE 

Me 6Me Oglu 

257. JIOGLUTOSIDE B 

COOMe 
I 

Ro C Y  Orutinose 

C2aH320,4 568.53 no dataavailable. Dwankrplnm- 
m' (Verbenaceae) (202) 

C,,H240,2 420.37 uv 234 (MeOH) (200 MHz 
CD,OD) 5.50 (H-1, d, 8.7), 7.58 (H-3, SI, 4.32 (H-6, 
d, 1.4), 3.46 (H-7, d, 1.4), 2.52 (H-9, d, 8.7), 1.51 
(H-10, s), 3.75 (COOMe), 4.72 (H-1'. d, 7.8); 
(CD3OD) 96.7 (C-1), 155.4 (C-3), 112.9 (CA), 74.9 
(C-5), 77.5 (C-6), 65.9 (C-71, 63.7 (C-81, 54.3 (C-9), 

74.6 (C-2'), 77.7 (C-3')a, 71.7 (CA'), 78.7 (C-S')', 
17.8 (C-lo), 169.0 (C-10, 52.3 (OMe), 99.9 (C-19, 

63.0 (C-6'). Suanutm a n g o h e  (Pedaliaceae) 

C2,HMO13 518.51 [a) -50.1' (MeOH) uv 237 

(203) 

(EtOH) (500MHzCD3OD) 5.29(H-1, d, 5.3), 7.46 
(H-3, d, 1.2), 3.01 (H-5, bq, 7). 2.06, 1.69W-6, m's), 
2.34 (H-7, m), 2.77 (H-9, t), 5.11 (H-10, Mq, 7.3, 
2. I), 3.67 (OMe), 4.65 (H-l', d, 7.9), 3.20 (H-2', dd, 
9.1, 7.59, 3.36 (H-3', t, 9), 3.29 (HA', dd, 9.7, 9), 
3.43(H-5',ddd,9.7,6.2, 1.9), 3.97(H-6',dd, 11.3, 
1.9), 3.63 (H-6', dd, 11.3, 6.2), 4.73 (H-1", d, 1.7), 

3.36(H-4", t, 9.5), 3.64(H-5",dq,9.5,6.3), 1.25(H- 
6". d, 6.3); (CD3OD) 96.8 (GI) ,  153.7 (C-3), 111.2 
(C-4), 35.7 (C-S), 31.9 (C-6, C-7). 149.9 (C-8), 46.1 

(C-1'). 74.6 (C-2'), 77.8 (C-3'), 71.5 (CA'), 76.9 (C- 
5f),  68.0 (C-6'), 102.1 (C-17, 72.1 (C-2")', 72.3 (C- 
3")', 73.8 (C-47, 69.7 (C-57, 18.0 (C-63. R h m i a  
glufinara var. bneicbingnrir (Scrophulariaceae) (75) 

3.81 (H-2", dd, 3.4, 1.7), 3.65 (H-3", dd, 9.5, 3 . 4 ,  

(C-9), 110.3 (C-lo), 169.2 (C-ll), 51.7 (OMe), 100.1 

258. GARDOSIDE METHYL ESTER C17H24010 388.37 Iu.) -35.1' (MeOH) uv 240 
(MeOH) (400 MHz D2O) 5.40 (H-1, d, 4.0), 7.40 
(H-3, d, 0.5), 3.1-3.0 (H-5), 2.CL1.8 (H-6), 4.37 (H- 
7 ,  bt, 6.0), 3.1-3.0 (H-9), 5.30 (H-10, bs), 3.65 
( C F M e ) ,  4.85 (H-l', d, 8.0), 3.22 (H-2', dd, 9.2, 
8.0), 3.48-3.35 (H-3'), 3.30 (HA', bc, 1 0 ,  3.48- 
3.35 (H-5'). 3.95 (H-6', dd, 13.3, 2.2), 3.62 (H-6', 
dd, 13.3, 6.6); (DZO?) 96.5 (C-l), 153.1 (C-3), 113.5 
(CA), 30.6 (C-5). 39.0 (C-6). 72.8 (C-7), 150.9 (C-8), 
43.8 (C-9). 111.1 (C-lo), 169.9 (C-ll), 52.4 (OMe), 
99.0 (C-l'), 73.2 (C-2'), 76.8 (C-3')*, 70.1 (CA'), 
76.1 (C-5')*, 61.2 (C-6'). Pamtunll ia  visrosa, Melam- 
pywm a m c  (Scrophulariaceae) (146,204) 

259. STRICTOLOSIDE C,,H240,, 404.37 mp 88-91' (400 MHz 
CD,OD) 5.87 (H- 1, d, 1.8), 7.50 (H-3, s), 2.92 (H-6, 
dd, 12, 7). 1.88 (H-6, dd, 12, 10.5), 4.12 (H-7, rn), 
3.14 (H-9, rn), 5.33, 5.27 (H-10, c's, 2.4), 3.72 
(COOMe), 4.57 (H-1', d, 7.9); (CD,OD) 96.7 (C-1). 
154.8 (C-3), 112.5 (CA), 69.9 (C-5), 46.1 (C-6), 7 1.9 
(C-7), 15 1.4 (C-8), 53.6 (C-9). 11 1.5 (C-lO), 167.8 (C- 

3'). 71.6 (CAI), 78.4 (C-5'), 62.7 (C-6'). Pmctnnon 
11). 51.7 (OMe), 100.0 (C-l'), 74.3 (C-z'), 77.5 (c- 

strictrcs (Scrophulariaceae) (182) 
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260. 10-0-ACETYLGENIPOSIDE 

V M e  

261. 6"-O-~COUMAROYLGENIPIN 
GENTIOBIOSIDE e: 
HoH2C Ogentiobiose-6'4-p 

coumaroyl 

c1&26011 430.41 mp 173-175" [a] +22.1 
(MeOH) uv 239 (MeOH) (60 MHz CD,OD) 5.13 
(H-l,d,  8.0), 7.51(H-3,d, l.O), 5.83(H-7,m), 3.68 
(OMe), 2.04 (OAc). Gardenia jasminoidrs forma grandi- 
&a (Rubiaceae) (205) 

C32H40017 696.66 [a] +3.9" (MeOH) uv 313, 
300,230 (MeOH) (? MHz D20/Me2CO-dd 5.2 1 (H- 
1, d, 7.3). 7.46(H-3,d,  l.O), 3.14(H-5, dd, 14.5, 
7.7), 2.76,2.2 1 (H-6, m's), 5.8 1 (H-7, bs), 2.76 (H-9, 
t, 7.7), 4.3 1, 4.19 (H- 10, d's, 14.0), 3.69 (COOMe), 

5"), 4.14 (H-6', dd, 11.7, 1.8), 3.88 (H-6', m), 4.48 

dd, 12.1, 5.9), 6.40/7.66 (Ha, HB, d's, 16. l), 7.56 

4.77 (H-1', d, 8. l), 3.55-3.27 (H-2'-H-5', H-2"-H- 

(H- l", d, 7.7), 4.53 (H-6", dd, 12.1, 1.8), 4.3 1 (H-6", 

(H-2", d, 8.8), 6.90 (H-3"', d, 8.8); (D2O/Me&O-d6) 
98.0 (C-l), 143.6 (C-3), 112.2 (C-4),35.6 (C-51, 39.2 
(C-6), 128.9 (C-7), 148.9 (C-8), 46.5 (C-9), 60.7 (C- 
lo), 169.5 (C-11). 52.1 (OMe), 100.0 (C-l'), 74.6 (C- 
2')a, 76.9 (C-3')b, 70.9 (C-4')'. 76.9 (C-5'). 69.5 (C- 
6'), 104.1 (C-1"), 73.9 (C-2")'. 76.3 (C-3")b, 70.4 (C- 
4")', 74.2 (C-5"), 64.5 (C-6"), 168.9 (O=C), 114.8 
(Ca), 146.6 (Cp), 126.7 (C-l"), 131.2 (C-2"'), 116.8 
(C-3"), 153.1 (C-4"'). Gardenia jarminoider (Rubia- 
ceae) (206) 

262. 6a-HYDROXYGENIPOSIDE 
(Deacetyldaphylloside, Deacetyl- 
asperulosidic acid methyl ester) C1,H24011 404.37 mp 129-133' uv 238 (H2O) 

3.26 (H-5, m), 6.01 (H-7, m), 2.56 (H-9, bt, 9.0), 
4.45 (H-l0,2d's, 15), 3.47 (COOMe);(CD,OD) 101.6 

(200MH~D20)  5.05 (H-I, d, 9.0), 7.65 (H-3, d, 1.2)t 
H O  

(C-I), 155.4(C-3), 108.3(C-4), 42.7(C-5), 75.4(C-6), 
130.0 (C-7), 151.5 (C-8), 45.9 (C-9), 61.7 (C-lo), 

HOH2C Oglu 77.8 (C-3'), 71.6(C-4'), 78.5 (C-5'), 62.8 (C-6'). Hy- 
169.5 (C-ll), 51.6 (OMe), 100.5 (C-l'), 75.0 (C-2'), 

drolysis of asperuloside and gardenoside (207-209) 

263. METHYL PAEDEROSIDATE C1&126012S 478.47 [a] +13" (MeOH) (200 

3.04 (H-5, m, 7.8, 6.0, 1.2), 3.62 (H-6, dd, 12.0, 
6.0), 6.02 (H-7, m), 2.63 (H-9, dd, 8.4, 7.8), 5.10, 
4.94 (H-10, bd's, 15), 3.74 (OMe), 2.34 (SMe), 4.72 
(H-l' ,d, 7.6), 3.86(H-6',dd, 12.0, 1.2);(D20) 101.7 

MHz CD3OD) 5.06 (H-1, d, 8.4). 7.66 (H-3, d, 1.2), 
COOMe 

(C-1), 157.7 (C-3). 109.3(C-4), 42.8(C-5), 72.6(C-6), 
134.4 (C-7), 146.3 (C-8), 47.2 (C-9), 68.1 (C-lo), 

103.0 (C-l'), 76.7 (C-2'), 78.4 (C-3'), 
172.4 (C-ll), 54.6 (OMe), 176.5 (O=CSMe), 15.6 

72.3 (C-4'), 78.9(C-5'), 63.6(C-6'). Anifactoftheex- 
traction of the aphid Acyrthosipbon nipponicm 

(O=CSMe), 
0 

( 159) 
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264. 10-0-CAFFEOYLDEACETYL- 
DAPHYLLOSIDE 

265. 6B-HYDROXYGENIPOSIDE 
(Scandoside methyl ester) 

266. 6-0-pCOUMAROYLXANDOSIDE 
METHYL. ESTER (Oldenlandoside I) 

267. 6-0-p-METHOXYCINNAMOYL- 
SCANDOSIDE METHYL ESTER 

C26H30014 556.52 [a] -3.6' (MeOH) uv 330, 
303, 235, 223 (MeOH) (heptaacetate 250 MHz 
CDCI3) 4.80 (H-1, d, 8), 7.54 (H-3, d, 1.5), 3.25 (H- 
5, td, 8, 1.5), 5.74 (H-6, dd, 8, 2), 6.07 (H-7, d, 21, 
2.65 (H-9, t,  8), 4.92 (H-lo), 3.7 1 (COOMe), 4.94 
(H-1', d), 5.23-5.05 (H-2'-H-4'), 3.73 (H-5', m), 
4.17 (H-6'),2.3-1.93 (OAc), 6.40/7.63 (Ha, HB, d's, 

dd, 8.5, 2); (CD30D) 100.7 (C-l), 155.4 (C-3), 108.0 
16), 7.36 (H-2", d, 2), 7.20 (H-5", d, 8.5), 7.41 (H-6", 

(C-4). 42.3(C-5), 75.3 (C-6), 131.7(C-7), 146.1 (C-S), 

101.4 (C-1'), 74.8 (C-2'), 77.8 (C-3'), 71.5 (CA'), 
78.3 (C-5'), 62.9 (C-6'), 168.8 (O=C), 114.8 (Ca)', 
147.4 (CS), 127.6 (C-l"), 116.5 (C-2"), 146.7 (C-3"), 

46.3 (C-9), 63.3 (C-lo), 169.3 (C-ll), 51.9 (OMe), 

149.6 (C-4"), 115.3 (C-5")', 123.1 (C-6"). &diu fw- 
mosu (Rubiaceae) (2 10) 

C 17H240 404.37 (CD3OD) 98.4 (C- 11, 15 3.9 (C- 
3), 110.0 (C-4), 47.1 (C-5), 82.9 ( C 4 ,  130.0 (C-7), 
147.9 (C-8), 47.6 (C-9), 61.4 (C-lo), 171.0 (C-ll), 
52.1 (OMe), 100.3 (C-1'), 74.8 (C-2'), 77.9 (C-3'), 
71.5 (C-4'), 78.4(C-5'), 61.0(C-6'). (208, 211) 

C26H30013 550.52 mp 141-142' (a) -180' 
(MeOH) uv 314, 302, 231 (EtOH) (60 MHz 

bs), 5.70 (H-7, bs), 4.30 (H-10, bs), 3.53 (COOMe), 
CD3OD) 5.15 (H-1, d, 5), 7.32 (H-3, d), 5.53 (H-6, 

6.15/7.43 (Ha,  HB, d's, 16), 7.27 (H-2", d, 8), 6.63 
(H-3", d, 8); (DMSO-dd 95.2 (C-l), 152.2 (C-3), 
108.1(C-4),41.1(C-5), 81.4(C-6), 124.7(C-7), 149.9 
(C-8), 45.5 (C-9), 58.9 (C-lo), 166.4 (C-ll)a, 51.0 
(OMe), 98.4 (C-1'), 73.1 (C-2'), 77.2 (C-3'), 69.9 (C- 
4'), 76.5 (C-5'), 61.0 (C-67, 166.0 (O=C)', 114.3 

(C-3"), 159.7 (C-4"). Oldenlandiu dzffusu = Hedyotis dif 
fusu (Rubiaceae) (212, 213) 

(Ca), 144.6 (CS), 125.0 (C-1"), 130.2 (C-2"), 115.7 

C27H32013 564.54 mp 114-116' [a] -165' 
(MeOH) uv 312, 299, 230 (EtOH) (60 MHz 

m), 3.60 (COOMe), 6.47/7.67 (Ha, HB, d's, 16), 7.58 
(H-2", d, 8), 7.00(H-3", d, 8), 3.81 (ArOMe);(DMSO- 

DMSO-&) 5.34 (H-1, d, 5 ) ,  7.50 (H-3, s), 5.78 (H-7, 

d6) 95.3 (C-1), 152.2 (C-3), 108.1 (CA), 40.1 (C-5), 
81.6 (C-6), 124.7 (C-7), 149.9 (C-8), 45.6(C-9), 58.9 
(C-lo), 166.4 (C-ll)*, 51.0 (COOMe), 98.5 (C-l'), 
73.1 (C-2'), 77.2 (C-3'), 69.9(C-4'), 76.5 (C-5'), 61.0 
(C-6'), 165.8 (O=C), 144.1 (Ca), 114.3 (CB), 126.6 
(C-1"), 130.0 (C-2"), 115.5 (C-3"), 150.1 (CA"), 55.2 
(ArOMe). Hedyotis dzffuu (Rubiaceae) (2 13) 
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268. 6-0-FERULOYLSCANDOSIDE 
METHYL ESTER (Oldenlandmide II) 

269. 8a-DIHYDROGENIPOSIDE 

COOMe 

270. ADOXOSIDE (8p-Dihydrogenip 
side, 6,7-Dihydroapodantheroside) 

COOMe 
I 

271. 6g-HYDROXYADOXOSIDE 

C27H32014 580.54 rnp 124-126” [a) -164” 
(MeOH) uv 327.5,299,236,221(EtOH) (60MHz 

7, m), 3.60 (COOMe), 6.45/7.62 (Ha, Hp,  d’s, 16), 
7.35 (H-2”, rn), 6.83 (H-5”, d, 8.5), 7.20 (H-6”, d, 
8.5), 3.83 (ArOMe); (DMSO-d,) 95.3 (C-l), 151.7 (C- 
3), 108.1 (C-4), 39.9 (C-5), 81.3 (C-6), 124.7 (C-7), 

50.6 (COOMe), 98.5 (C-l’), 73.0 (C-2‘), 76.9 (C-3’), 

144.3 (Ca), 114.6 (Cg), 125.5 (C-1“), 111.7 (C-2”), 

55.7 (ArOMe). Oldenlandia diffusa = Hedyotis diffusa 
(Rubiaceae) (2 12, 2 13) 

DMSO-d6) 5.35 (H-1, d, 4.5), 7.50 (H-3, s), 5.78 (H- 

149.5 (C-8), 45.5 (C-9), 58.6 (C-IO), 166.1 (C-ll)’, 

69.9 (C-4’), 76.4 (C-5’), 60.9 (C-6‘), 165.6 (O=C)’, 

149.1 (C-3”), 147.7 (C-4”), 115.4(C-5”), 122.4 (C-6”), 

C17H26010 390.39 rnp 148.5-150” fa] -82.2’ 
(MeOH) uv 238.5 (MeOH) (60 MHz DzO) 5.52 
(H-1, d, 5.5), 7.51 (H-3, s), 3.75 (OMe), 4.85 (H-l’, 
d, 7); (D,O) 96.1 (C-1), 152.7 (C-3), 112.4 (C-4), 34.8 
(C-5), 27.0 (C-6)’, 31.3 (C-7)’, 42.2 (C-8)b, 44.7 (C- 
9)b, 63.3 (C-lo), 170.3 (C-ll), 52.5 (OMe), 99.4 (C- 

6 1.6 (C-6’). Catalytic hydrogenation (Pr) of geniposide 
(44, 214) 

l’), 73.6 (C-2‘), 77.1 (C-3’), 70.4 (CA’), 76.5 (C-5’), 

C17H260,0 390.39 fa) -81.0’ (MeOH) uv 234 
(MeOH) (360 MHz D2O) 5.23 (H-1, d, 6), 7.48 (H- 
3 ,d ,  l .O) ,  2.83(H-5,bq, 14.3,7.0), 2.08, 1.42(H-6, 
m’s), 1.80, 1.32 (H-7, rn’s), 2.08 (H-8, rn), 1.96 (H-9, 

10, dd, 11.0, 7.5), 3.70 (OMe), 4.78 (H-1’, d, 8.1), 
bdd, 13.7, 6.0), 3.58 (H-10, dd, 11.0, 7.0), 3.53 (H- 

3.28 (H-2’, dd, 9.2, 8. l), 3.45-3.35 (H-3’-H-5’), 
3.88(H-6’, dd, 12.4, 2.1), 3.70(H-6’,dd, 12.4, 5.5); 
(D2O) 98.6 (C-l), 153.2 (C-3). 111.8 (C-4), 35.0 (C- 
5), 32.4 (C-6), 27.8 (C-7), 43.1 (C-8), 43.7 (C-9), 65.9 
(C-lo), 170.7 (C-11), 52.6 (OMe), 99.9 (C-l’), 73.6 

6’). CastillQa integra, Eupbrasia mrtkoviana (Scrophulari- 
aceae) (2, 66, 88, 215) 

(C-2’). 76.6 (C-3’), 70.4 (C-4’), 77.1 (C-5’), 61.5 (C- 

C ~ ~ H & I I  406.39 la1 -83.4” (MeOH) (360 
MHz D20) 5.48 (H- 1, d, 3.9), 7.49 (H-3, d, 1.3), 2.90 
(H-5, bdd.7.8, 3.4),4.21(H-6,bdd,7.8, 3.7),2.12, 
1.37 (H-7, rn’s), 2.12 (H-8, m), 2.33 (H-9, m), 3.64 

(OMe), 4.77 (H-l’, d, 8. l), 3.25 (H-2’, dd, 9.3, 8. l), 
(H-10, dd, 11.0, 6.3), 3.60(H-10, 11.0, 6.1), 3.73 

3.5C-3.35 (H-3’-H-5’), 3.90 (H-6‘, dd, 12.3, 2. l),  
3.70 (H-6‘, dd, 12.3, 5.7); (DZO) 97.3 (C-1). 153.5 

7), 41.6(C-8)”, 42.6(C-9)’, 65.9(C-10), 170.5 (C-ll), 
(C-3), 109.4 (C-4), 41.0 (C-5)’, 76.9 (C-6)b, 35.7 (C- 

52.6 (OMe), 99.5 (C-l’), 73.4 (C-2’), 76.4 (C-3’)b, 
70.4 (C-4’), 77.2 (C-S’), 61.5 (C-6’). Castilleja integra 
(Scrophulariaceae) (88) 
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272. 10-HYDROXYLOGANIN 

HO@Te 

HoHzC ogru 

273. 8-cpi-SPLENDOSIDE 
COOMo 
I 

274. 

C17H2@11 406.39 haraacetate [a) -58.9" (MeOH) 

7.46 (H-3, d, 1.2), 1.54 ( H A ,  ddd, 14, 10,4.5), 2.26 

9, m),4.81(H-l', d, 8inD20),  3.76(COOMeinD20). 
Galinm mollngo (Rubiaceae) (153, 216) 

uv236(MeOH) (200MH~CD,OD)5.16(H-l,d, 6), 

( H - h ,  ddd, 14, 7, 1.5), 4.30 (H-7, t), 2.08 (H-8, H- 

C17H26011 406.39 rnp 1W102' [a) -66.7' 
(MeOH) (D20)95.2 (C-1), 152.5 (C-3), 112.4(C-4), 
32.5 (C-5), 29.4 (C-6), 34.3 (C-7), 84.7 (C-8), 50.4 (C- 
9), 66.0 (C-IO), 171.2 (C-ll), 52.7 (OMe), 99.4 (C- 

61.5 (C-6'). Catalytic hydrogenation of gardenoside 
(2, 217) 

1'), 73.5 (C-2'), 76.4 (C-3'), 70.3 (CA'), 77.1 (C-S'), 

SPLENDOSIDE C17H2601, 406.39 pentaacetate mp 124-125" 

7.52 (H-3, d, 1.5), 3.0 (H-5, rn), 2.34 (H-9, dd, 9,4), 
3.60 (H-10, s), 3.76 (OMe); D20) 96.0 (C-I), 153.0 

[a] -68.5" (ErOH) (90 MHz D2O) 5.54 (H-I, d, 4), 

(C-3). 112.2 (CA), 33.6 (C-5), 30.6 (C-6), 36.0 (C-7), 
82.9(C-8), 45.7(C-9), 68.6(C-10), 170.4(C-ll), 52.6 
(OMe), 99.8 (C-l'), 73.5 (C-2'), 76.5 (C-3'), 70.3 (C- 
4'), 77.1 (C-5'), 61.5 (C-6'). Fonqnieh dgnuii (Fou- 
quieriaceae) (185) 

275. SPLENDOSIDE 10-ACETATE (10-0- 
Acetylsplendoside) C,&I28012 448.42 (90 MHz D2O) 4.11 (H-10, s), 

2.12 (OAC); ( D 2 0 )  95.5 (C-I), 152.6 (C-3), 112.6 (C- 
4), 32.4 (C-5), 30.1 (C-6), 36.3 (C-7), 80.9 (C-8), 46.6 
(C-9), 71.0(C-10), 170.6(C-ll), 52.5 (OMe), 99.4(C- 

61.4 (C-6'). Fonqnieh dgnetii (Fouquieriaceae) (185) 
l'), 73.4 (C-2'), 76.3 (C-3'), 70.2 (CA'), 77.0 (C-S'), 

276. 10-HYDROXYCORNIN C,7H24011 404.37 no data available. Pens- 
nitidvr (krophulariaceae) (181) 

Oglu 

277. NYCTANTHOSIDE (revision of 
stereochemistry at C-8) C,7H260,2 422.39 no data given. (185) 

HO 

Oglu 
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278. ARBORTRISTOSIDE B (6-0-Caf- 
feoylnyctanthoside) 

279. 6B-HYDROXYSPLENDOSIDE 

280. 6B-HYDROXYSPLENDOSIDE 
10-ACETATE 

C26H32015 584.53 la1 -69" (MeOH) rnp 156- 
158"(octaacetate) (octaacetate, ? MHzCDC13) 5.4(H- 

(H-6). 2.38 (H-9, rn), 4.25 (H-10, rn), 3.7 (COOMe), 
5.4 (H-1', d, 8), 5.3-4.7 (H-2'-H-4', rn), 4.25 (H-6', 
rn), 6.3617.65 (Ha, HB, d's, 16), 7.39 (H-2", d, 2), 
7.21 (H-5", d, lo), 7.45 (H-6", dd, 10, 2); (octaacetate 
CDCI,) 94.5 (C-l), 151.7 (C-3). 108.8 (C-4), 39.4 (C- 

(C-IO), 168(C-ll), 51.6(OMe), 96.0(C-l'), 70.6(C- 

166.2 (O=C), 118.5 (Ca), 143.8 (CB), 133.0 (C-l"), 

126.5 (C-6"), 170.6, 170.2, 169.9, 169.6, 169.4, 
169.1 (O=CMe), 20.6, 20.1 (O=CMe). Nyrtunthes UT- 

b w t r i s  (Oleaceae) (187) 

1, d, 8), 7.39 (H-3, s), 3.05 (H-5, dd, 7.5, 1.5), 5.4 

5), 76.4 (C-6), 72 (C-7), 35.3 (C-8), 41.6 (C-9), 63.4 

2'), 72.4 (C-3'), 68.1 (C-4'), 72.4 (C-5'), 61.5 (C-6'), 

124.1 (C-2"), 142.6 (C-3"), 143.8 (C-4"), 123.0(C-5"), 

C17H26012 422.39 pentaacetate rnp 140-141" 
[a] -80.5' (CHCI,) (270 MHz D20) 5.63 (H-1, d, 

(H-6, rn, 9, 2.5), 2.65 (H-9, dd), 3.67 (H-10, s), 3.76 
(OMe); (D20) 95.1 (C-l), 153.6 (C-3), 109.8 (C-4), 

9), 69.0 (C-lo), 170.4 (C-11), 52.7 (OMe), 99.2 (C- 

61.4 (C-6'). Fouquim'u dzguetzi (Fouquieriaceae) (185) 

2.5), 7.54 (H-3, d, 1.5). 2.94 (€4-5, bdd, 9, 3), 4.34 

40.4(C-5), 76.3(C-6), 44.0(C-7), 81.7(C-8),44.5(C- 

l'), 73.4 (C-2'), 76.3 (C-3'), 70.3 (CA'), 77.0 (C-5'), 

CI9H28013 464.42 (90 MHz D2O) 4.25 (H-10, 
bs), 2.19 (OAC); (D2O) 94.8 (GI) ,  153.5 (C-3), 109.3 
(C-4), 40.2 (C-5), 75.9 ( C 4 ,  44.2 (C-9), 80.0 (C-8), 

(C-1'), 73.3 (C-2'), 76.3 (C-3'), 70.2 (CA'), 77.0 (C- 
45.2 (C-9), 72.0 (C-101, -(C-ll), 52.6 (OMe), 99.0 

5'), 61.4 (C-6'). Fouqrtima diguetii (Fouquieriaceae) 
(185) 

281. 7a-HYDROXYSPLENDOSIDE 

C W M e  
I 

282. 7B-HYDROXYSPLENDOSIDE 

C W M e  

C17H260,2 422.39 hexaacetate rnp 175-176' [a) 
-99.2' (CHCI,) (hexaacerate 270 MHz CDCI,) 5.51 

6a ,  dt, 13.0, 8.0, 7.0), 1.73 (H-6B, dt, 13.0, 9.0, 

3.5). 4.08 (H-lo), 3.71 (OMe); (hexaacetate CDCI,) 

(H-1, d, 3.5), 7.37 (H-3, bs), 2.90 (H-5, q), 2.64 (H- 

7.5), 4.96 (H-7, dd, 9.0, 7.0), 2.38 (H-9, dd, 10.0, 

93.1 (C-1), 149.6 (C-3), 112.2 (C-4), 27.5 (C-5), 34.9 
(C-6). 74.8 (C-7), 78.1 (C-8), 43.2 (C-9), 66.5 (C-lo), 
-(C-ll), 51.1 (OMe), 96.1 (C-1'), 70.3 (C-2'), 72.0 
(C-3'), 67.9 (C-4'), 72.0 (C-5'), 61.4 (C-6'). Oxidation 
of geniposide pentaacetate (185) 

C17H26012 422.39 hexaacetate rnp 131-133" (a] 
-57.0' (CHCI,) (hexaacetate 270 MHz CDCI,) 5.38 
(H-1, d,4.5), 7.40(H-3,d, 1.5), 3.05(H-5, rn), 2.25 
(H-6a, ddd, 14.0, 7.5, 4.5). 2.10 (H-6B, ddd, 14.0, 
7.5, 4.5), 5.00(H-7, t,4.5,4.5), 2.45(H-9,dd,9.5, 
4.5), 4.18 (H-lo), 3.71 (OMe), 2.09-1.96 (OAc); 
(hexaacetateCDCI,)94. 1 (C-1), 150(C-3), 111.4(C-4), 

9), 66.3 (C-lo), 166.5 (C-ll), -(OMe), 96.6 (C-l'), 
70.2 (C-2'), 72.0(C-3'), 67.9(C-4'), 72.0(C-5'), 61.4 
(C-6'). Fouquzcria dzguetzi (Fouquieriaceae) (185) 

29.7 (C-5), 35.9(C-6), 80.2(C-7), 80.6(C-8), 44.4(C- 
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283. APODANTHEROSIDE C,7H240,0 388.27 pencaacetate mp 126' uv233 (?) 
(pentaacetate 270 MHz CDCI,) 6.15 (H-1, s), 7.35 (H- 
3, s), 3.7 (H-5, dd, 9, 2.5), 6.3 (H-6, dd, 6, 2.5), 5.9 
(H-7, dd, 6, 1.5), 3.0 (H-8, dd, 9, 1.5), 2.55 (H-9, t,  
9), 4.2 (H-10, d, 12), 3.75 (COOMe), 4.3 (H-6', d, 12), 
2.05-1.95 (OAc). Feretiu upodznthera (Rubiaceae) (215) 

284. MONOTROPEIN METHYL ESTER 
(Galioside) C17H24011 404.37 [a) -86.2'(MeOH) uv238 

3,d,  1.3), 3.5-3.0(H-5, m),6.32(H-6, dd, 5.7,3.0), 

3.82 (OMe); (D20) 94.4 (C-l), 151.2 (C-3), 110.3 (C- 

44.1 (C-9), 69.6 (C-lo), 169.3 (C-ll), 51.8 (OMe), 

(MeOH) (90 MHz D2O) 5.72 (H-1, d, 1.9), 7.50 (H- 

5.78 (H-7, dd, 5.7, 1.7), 2.78 (H-9, dd, 8.3, 1.9), 

4), 37.1 (C-5), 137.0 (C-6), 132.1 (C-7), 84.7 (C-8), 

98.4 (C-l'), 72.7 (C-2'), 76.3(C-3'), 72.5 (C-4'), 75.7 
(C-5'), 60.7 (C-6'). (154, 218) 

285. GALIOSIDE 10-ACETATE C1&126012 446.41 [a] -63.6' (MeOH) (90 
MHz D2O) 4.25 (H-10, s), 2.17 (OAC); (D2O) 95.0 (C- 
I), 151.9 (C-3), 110.8 (C-4). 37.6 (C-5), 131.8 (C-6), 
138.3 (C-7), 83.8(C-8), 45.7 (C-9), 70.7 (C-lo), 170.0 
(C-ll), 52.6 (OMe), 99.0 (C-l'), 73.4 (C-2'), 76.4 (C- 
3'), 70.3 (C-4'), 76.9(C-5'), 61.4(C-6'). Fouquiaiudi- 
guetii (Fouquieriaceae) (185) 

Oglu 

286. 6a,7a-EPOXYSPLENDOSIDE C,,H2,OI2 420.37 penraacetate [a] -6.5' (CHCI,) 
(pentaacetate 90MHzCDCI3) 5.31 (H-1, d, 9.0), 7.47 
(H-3, d, 2.0). 3.09 (H-5, m), 3.8 (H-6), 3.49 (H-7, d, 
3.0), 1.93 (H-9, t, 9.0), 4.11 (H- lo), 3.76 (COOMe), 
2.14-1.98 (OAc); (pentaacetate CDCl,) 98.6 (C-l), 
152.5 (C-3), 104.5 (C-4), 36.4 (C-5), 60.0 (C-6), 56.1 

1 l), 5 1.4 (OMe), 99.2 (C-l'), 70.8 (C-2'), 72.4 (C-3'), 
68.2 (C-4'), 72.4 (C-5'), 61.4 (C-6'). Oxidation of 
galioside pentaacetate (185) 

COOMe 

(C-7), 79.3 (C-8), 39.4 (C-9), 67.3 (C-lo), 166.6 (C- 

287. 6@,7@-EPOXYSPLENDoSIDE CI7H24Ol2 420.37 pentaacetate rnp 182-183' 
Ea) - 85.6' (CHCI,) (90 MHz D20) 5.66 (H- 1, bs), 

2.5), 2.22 (H-9, bd, 8.5), 3.76 (COOMe); (pentaace- 
tate CHCI,) 92.3 (C- l), 15 1.6 (C-3), 106.8 (C-4), 3 1.6 

68.1 (C-lo), 166.1 (C-ll), 51.2 (OMe), 95.0 (C-l'), 

(C-6'). Fouquieriu diguetii (Fouquieriaceae) (185) 

7.53 (H-3, d, 1.5), 4.00 (H-6, bd, 2.5), 3.48 (H-7, d, 

(C-5), 59.0 (C-6)', 58.3 (C-7)', 77.6 (C-8), 42.7 (C-9), 

70.3 (C-2'), 72.1 (C-3'), 67.8(C-4'), 72.1 (C-5'), 61.4 

288- 10-DEHYDROGENIPOSIDE C,7H220,0 386.35 tetraacetate mp 128-130' 
(tetraacetate 200 MHzCDC1,)6.17 (H-1, d, 2. l), 7.36 
(H-3, s), 2.91, 2.72 (H-6, m's), 6.93 (H-7, rn), 9.75 
(H-10, s), 3.71 (COOMe), 2.13, 2.03, 2.00, 1.90 
(OAc). Hydrolysis of gardenoside (207) 
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289. 10-DEHYDROGARDENOSIDE 

COOMe 

290. MOLLUGOSIDE (8a-Hydroxy- 
apodanthoside) 

COOMe 

@o 
H- -OH Oglu 

291. a-DIHYDROGRISELINOSIDE 

292. P-DIHYDROGRISELINOSIDE 

C,,H220,, 402.35 (pentaacetate 60 MHz CDCI,) 

3.0), 6.03 (H-7, dd, 7.0, 2.0), 3.07 (H-9, dd, 9.5, 
2.0), 9.44 (H-10, s), 3.77 (COOMe), 2.14-1.92 
(OAc). Rundiu runthioirkr (Rubiaceae) (14) 

5.60 (H-1, d, 2.0), 7.30 (H-3, bs), 6.63 (H-6, dd, 7.0, 

CI7H2,O1, 418.36 uv 230 (?) (?  MHt D2O) 
5.68(H-l ,d ,  1.3),7.46(H-3,d,  1.3), 3.9-3.5(H-5, 
rn), 6.35 (H-6, dd, 6.0, 2.7), 5.74 (H-7, dd, 6.0, 1.7A 
3.12 (H-9, dd, 9.0, 1.3), 3.78 (COOMe), 4.82 (H-1‘, 
d, 7.5); (D2O) 94.7 (C-l), 151.8 (C-3), 111.0 (C-4), 
37.2 (C-5), 133.2 (C-6), 138.3 (C-7), 86.6(C-8), 47.5 
(C-9), 182.1 (C-lo), 170.3 (C-11), 52.6 (OMe), 99.0 

5’), 61.5 (C-6’). Gulium mollugo (Rubiaceae) 
(C-I’), 73.4 (C-2‘), 76.5 (C-3’), 70.4 (C-4’), 77.0 (C- 

(219) 

C18H260,2 434.40 (D2O) 100.6 (C-l), 156.2 (C- 
3), 106.2 (C-4), 42.8 (C-5), 73.9 (C-6), 37.8 (C-7), 
45.0 (C-8), 42.1 (C-9), 178.7 (C-lo), 170.6 (C-ll), 
53.6, 52.8 (OMe), 100.2 (C-l’), 73.5 (C-2’), 76.6 (C- 
3‘), 70.3 (C-4’), 77.1 (C-59, 61.5 (C-6‘). Reduction of 
griselinoside (2) 

C18H26012 434.40 (D2O) 96.4 (C-I), 153.8 (C-3), 
109.0 (C-4), 41.5 (C-5), 76.4 (C-6), 35.7 (C-7), 43.8 
(C-8), 42.8 (C-9), 177.9 (C-lo), 170.2 (C-ll), 53.6, 
52.8(OMe), 99.4(C-1’), 73.4(C-2’), 76.4(C-3’), 70.4 
(C-4’), 77.2(C-5‘), 61.5 (C-6’). Reductionofgriselino- 
side (2) 

293. ASYSTASIOSIDE B 

COOglu 
I 

294. ASYSTASIOSIDE A 

COOglu 
I 

C22H32014 520.49 (500 MHz D2O) 5.51 (H-1, d, 
4.8), 7.7 1 (H-3, bs), 3.23 (H-5, dt, 8, 5), 2.77 (H-6, 
bdd, 16, 7), 2.18 (H-6, bd, 16), 5.58 (H-7, m), 2.90 
(H-9, m), 1.82(H-10, bs), 4 .84(H-lf ,d ,  8), 5.64(H- 
l”,  d, 8); (D2O) 97.2 (C-l), 155.6 (C-3), 110.5 (C-4), 
35.6 (C-5), 38.6 (C-6), 127.9 (C-7), 139.1 (C-8), 49.8 
(C-9), 15.5 (C-lo), 168.2 (C-11), 99.4(C-1’), 73.6(C- 
2’), 76.5 (C-3’), 70.4 (C-4’), 77.2 (C-5‘), 61.5 (C-6‘), 
94.6 (C-l”), 72.8 (C-2”), 76.4(C-3”), 70.0 (C-d”), 77.6 
(C-5”), 61.3 (C-6”). Asystasiu b e k  (Acanthaceae) (41) 

C22H34014 522.5 1 [a] -74“ (MeOH) (500 MHz 
DZO) 5.58 (H-1, d, 3.6), 7.69 (H-3, s), 2.97 (H-5, bdt, 
8.5, 5), 2.07 (H-6, dq, 13.2, 8), 1.64 (H-6, ddt, 13,8, 
5), 1.82 (H-7, rn), 1.33 (H-7, dq, 12.6, 8), 2.35 (H-8, 
rn), 2.44(H-9,dt, 8.6, 3.7), 1.04(H-lO,d,7.1), 4.83 
(H-l’ ,d,  8), 5.64(H-lf’,d,8);(D2O)97.l(C-l), 154.7 
(C-3), 112.7 (C-4), 32.5 (C-5), 31.5 (C-6), 33.1 (C-7), 
36.1(C-8), 43.4(C-9), 16.3(C-10), 168.4(C-11), 99.2 
(C-1’), 73.5 (C-2’), 76.5 (C-3’), 70.4 (C-4‘), 77.1 (C- 
5’). 61.5 (C-6’), 94.5 (C-l”), 72.8 (C-2”), 76.4 (C-3”), 
70.0 (C-4“), 77.6 (C-5”). 61.3 (C-6”). Asystusiu b e h  
(Acanthaceae) (4 1) 
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295. URCEOLATOSIDE D C23H300,1 482.48 mp 153161' fa) -42.5' 
(MeOH) uv 236(MeOH) (60MHtMe2CO-d6)7.57 

c m H 2 ~ 0 g 1 u  7.47 (H-2', H-3', d's, 9). 1.40-2.50 (4H). Viburnum 
(H-3, s), 1.10 (H-10, d, 6), 5.15 (OCHzAr, s), 7.19, 

urreolatum (Caprifoliaceae) (220) 
HO 

Me Y Y o  OH 

296. DEPRESSOSIDE 

HO 

HO 0 

C35H42020 782.70 [a] -31" (MeOH) uv 317, 

1, bs), 7.52 (H-3, d, l), 3.18 (H-5, m), 2.41 ( H - k  

7, bs), 2.23 (H-8, H-9, m), 1.13 (H-10, d, 61,473 (H- 
l ' ,  d, 7.5)', 3.62-3.24 (H-2'-H-5', H-2"-H-5", m), 

277,242,217 (MeOH) (250MHtCD3OD) 5.40(H- 

bdd, 15,8, 1.5), 1.86(H-6B, bd, 15,8,5.5), 5.40(H- 

3.93 (H-6', dd, 12, 1.5), 3.70 (H-6', dd, 12, 5.5). 
6.63 (H-4", dd, 8, 1.5). 6.53 (H-5", dd, 8,8), 6.47 (H- 
6",dd,8, 1.5),4.70(H-l'",d,8.5)',4.52(H-6m,dd, 
12, 1.5), 4.26 (H-6", dd, 12, 7), 7.00 (H-4"", dd, 8, 
1.5), 6.73 (H-5"", dd, 8, a), 7.32 (H-6"", dd, 8, 1.5); 
(CD,OD) 97.3 (C-l), 152.3 (c-3), 114.1 (CA), 32.3 

13.5 (C-lo), 168.6 (C-ll), 100.2 74.7 (c-2'), 
78.3 ( ~ - 3 ' ) ~ ,  71.5 (CAI), 77.9 (C-5')b, 62.7 (C-6'1, 
136.5 (C-1"), 147.3(C-2"), 147.1(C-3?, 120.1(c-4?, 
109.9(C-5"), 111.9(C-6"), 104.0(C-1"), 74.7 (C-2"), 
77.5 (C-3"), 71.9 (CA'"), 75.5 (c-5m), 64.5 (c-69, 
171.2 (O=C), 113.1 (C-1""). 151.3 (C-z""), 147.o(c- 
3"7, 121.7 (c-P), 120.0 (C-5""), 121.1 (C-6"). Gm- 
t i a ~  depruJa (Gentianaceae) (22 1) 

(C-5), 40.3 (C-6), 80.1 (C-7), 4 1.0 (C-8), 47.1 (C-9), 

297. SYRINGOPICROSIDE B 

O G o  Oglu 

C24H300,2 510.49 hexaacetate mp 76-78O [a1 
-81.1' (CHCI,) (hexaacetate 60 MHt CDCI,) 5.43 

(Ha,  t, 6.8), 2.94 (HB, t,  6.8), 7 .154 .83  (H-T, H- 
5", H-6"), 2.29 (ArOAc), 2.09, 2.03, 2.00, 1.80 
(OAc); (hexaacetate CDCI,) 93.5 (C-l), 151.0 (C-3), 

(H-1, bs), 7.31 (H-3, bs), 1.14 (H-10, d, 6.2), 4.31 

11 1.1 (C-4), 26.5 (C-5), 41.9 (C-6)', 2 17.6 (C-7), 43.0 
(C-8)', 45. l(C-9)a, 13.2(C-10), 166.3(C-ll),96.l(C- 
1'). 70.7 (C-2'), 72.5 (C-3'), 68.5 (C4'), 72.5 (C-S'), 
61.8 (C-6'),64.4(Ca), 34.5 (Cg), 136.8(C-1"). 123.8 
(C-2"), 142.4 (C-3"), 141.2 (C-4"). 124.1 (C-5"), 127.0 
(C-6"), 20.6, 20.1 (O=CMe), 170.8, 170.4, 169.7, 
169.3, 168.4 (O=CMe). Syn'nga mticukata (Oleaceae) 
(222) 
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298. SYRINGOPICROSIDE C C25H32013 540.52 hexaacetate mp 74-76' [a) 
-86.9' (CHCI,) (hexaacetate 60 MHz CDCI,) 5.45 

OH (H-1, bs), 7.35 (H-3, bs), l .l4(H-10, d, 6.2), 7.30- 
7.00 (H-2", H-5", H-69, 3.30 (OMe), 2.29 (ArOAc), 

OH 2.09, 2.03, 2.00, 1.85 (OAc); (hexaacetate CDCI,) 
?O0 93.6 (C-l), 151.2 (C-3), 111.0 (CA), 26.5 (C-5), 41.9 

OMe 

Oglu 

299. ASYSTASIOSIDE C 

COOglu 
I 

Go CHz Oglu 

300. ASYSTASIOSIDE D 

Cooglu 
I 

"2C Bzb Oglu 

Group 4 (iridoid aglycones) 

301. a-DEUTZIOGENIN 

w&o 

OH 

302. f3-DEUTZIOGENIN 

q0 
OH 

303. a-SCABROGENIN 

OH 

(C-6)', 217.6 (C-7), 43.0 (C-8)', 45.1 (C-9)', 13.2 (C- 
lo), 166.3 (C-ll), 96.1 (C-If), 70.7 (C-2'), 72.5 (C- 
3'), 68.5 (CA'), 72.5 (C-5'), 61.8 (C-69, 67.4 (Ca), 
80.8 (Cf3). 127.0 (C-1"), 122.3 (C-2"), 142.7 (C-3"), 
137.1 (C-4"), 124.0 (C-5"), 125.0 (C-6"), 57.4 (OMe), 
20.6, 20.1 (O=CMe), 170.9, 170.4, 169.7, 169.4, 
168.4 (O=CMe). Syringa reticulata (Olea~reae) (222) 

C22H32014 520.49 (500 MHz D2O) 5.59 (H-1, d, 
4.6), 7.72 (H-3, d, 0.7), 3.11 (H-5, q, 6), 2.07, 1.82 
(H-6, m's), 2.39 (H-7), 2.98 (H-9, m), 5.19, 5.17 (H- 
10, m's), 4.90 (H-I', d, 8), 5.65 (H-I", d, 8. I); (D20) 
97.2 (C-l), 155.2 (C-3), 112.2 (C-4, 31.0(C-5), 30.5 
(C-6), 34.2 (C-71, 150.6 (C-8), 45.8 (C-9), 109.9 (C- 
IO), 168.4 (C-ll), 99.5 (C-1'), 73.5 (C-2'), 76.5 (C- 
3'), 70.4 (C-4'), 77.2 (C-5'), 61.5 (C-6'), 94.6 (C-l"), 
72.8 (C-2"), 76.4(C-3"), 70.0(c-4"), 77.6(C-5"), 61.3 
(C-6"). AJyJtah bells (Acanthaceae) (4 1) 

C22H3201, 536.49 (250 MHz D2O) 5.30 (H-1, d, 
6.8),7.71(H-3,d,0.7),3.22(H-5,q,7.5),2.85,2.16 
(H-6, m's), 5.84 (H-7, m), 2.85 (H-9), 4.25, 4.22 (H- 
10, d's, 14). 4.80 (H-1', d,  8), 5.60 (H-l", d, 7.6); 
(D20) 98.3 (C-l), 155.6 (C-3), 111.6 (CA), 35.1 (C- 
5), 38.9 (C-6), 130.2 (C-7), 142.1 (C-8). 46.6 (C-9), 
60.7 (C-lo), 168.6 (C-ll), 99.8 (C-l'), 73.7 (C-2'), 
76.6(C-3'), 70.4(C-4'), 77.1 (C-5'), 61.5 (C-6'),94.7 

5"), 61.4 (C-6"). A~y~tat ja  h1La (Acanthaceae) 

C9Hl2O4 184.19 mp 145-153" (dec) (90 MHz 
D20) 5.41 (H-I, d, 3.5), 5.98 (H-3, s, fine structure), 

(C-1"), 72.9 (C-2"), 76.5 (C-3"). 70.1 (CA"), 77.7 (C- 
(41) 

2.1-2.7 (H-5). 4.18 (H-6, d, 7.5), 3.7-3.5 (H-7, H- 
8), 2.72 (H-9, dd, 8.3, 3.5). 1.56 (H- 11, S, fs); (D2O) 
89.4 (C-l), 133.0 (C-3), 113.0 (C-4), 38.3 (C-5), 77.9 
(C-6), 61.1 (C-7), 57.6(C-8), 41.6(C-9), 16.6(C-11); 
Deutzia scabra (Saxifragaceae/Hydrangeaceae) (223) 

C9HI2O4 184.19 mp 145-153" (dec) (90 MHz 
D20) 4.60 (H-1, d, lo), 6.10 (H-3, s, fine structure), 
1.96(H-5, bt, 7.7,7.5), 4.05 (H-6, dd, 7.5, 1.5), 3.7- 
3.5(H-7,H-8),2.40(H-9,dd, 10,7.7), 1.56(H-ll,s, 
fs); (D2O) 93.5 (C-l), 135.9 (C-3), 113.0 (C-4), 41.1 
(C-5), 78.5 (C-6), 59.5 (C-7), 56.7 (C-8), 44.1 (C-9), 
16.1 (C- 11). Deutzia scabra (Saxifragaceae/Hydrange- 
aceae) (223, 224) 

CgH120> 200.19 (90 MHz D2O) 5.54 (H-1, d, 
3.8), 6.13 (H-3, s, fine structure), 4.30 (H-6), 3.8-3.6 
(H-7, H-8), 2.78 (H-9, d, 3.8). 1.60 (H-11, S, h); 
(D20) 91.4 (C-1), 136.4 (C-3), 113.9 ((2-4). 72.2 (C- 
5), 77.3 (C-6). 60.9 (C-7), 56.4 (C-8), 50.0 (C-9), 11.8 
(C- 11). DeutzLa srabru (Saxifragaceae) (223) 
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304. 

305. 

306. 

307. 

308. 

309. 

B-SCABROGENIN 

H*o OH 

compound not named (I-DEHY- 

GENIN) 
DROXY-3,4-DIHYDROAUCUBI- 

HOH& 

a- AUCUBIGENIN 

B-AUCUBIGENIN 

Ho 

ECCREMOCARPOL A 

SPECIONIN 

HO 
0 

C & 1 2 0 5  200.19 (90 MHz D2O) 4.82 (H-I, d, 
10.5), 6.20 (H-3, s, fine structure), 4.34 (H-6, d, 1.5), 

s, fs);(D20)94.5(C-l), 138.2(C-3), 115.2(C-4),74.1 

11.5 (C- 11). Deutzia scabru (Saxifragaceae) 

3.8-3.6(H-7, H-8), 2.52(H-9,d, 10.5), 1.60(H-ll ,  

(C-5), 77.6 (C-6), 59.6 (C-7), 56.0 (C-S), 52.3 (C-9), 
(223) 

CgHI4O3 170.21 Ea] +181.0" (MeOH) (diace- 
tate, ? MHt CDCI,) 3.75 (H- 1, dd, 14.4, 6.6), 3.67 
(H-1, dd, 14.4, 6.4), 4.19 (H-3, m), 1.87-1.73 (HA, 
m), 3.08 (H-5, m), 5.05 (H-6, d, 5.8), 5.75 (H-7, bs), 
3.08 (H-9, m), 4.65 (H-10, d, 14), 4.59 (H-10, d, 14), 
2.08, 2.07 (OAc); (pyridine+ 61.8 (C-l)', 60.5 (C- 

150.5 (C-8), 49.6 (C-9), 67.4 (C-10). Smopbulariu 
ningPwnsis (Scrophulariaceae) (225) 

GHI2O4 184.19 mp 110" (a+B, 1:6) (300 

(H-6, sext), 5.67 (H-7); (D20) 92.2 (C-I), 140.2 (C-3), 
105.3 (C-4), 43.7(C-5), 81.4(C-6), 131.0(C-7), 147.4 
(C-8), 47.2 (C-9), 60.7 (C-10). Hydrolysis of aucubin 
(226) 

3)", 28.5 (C-4), 43.6 (C-5), 87.3 (C-6), 126.2 (C-7), 

MHz D2O) 5.30 (H-I, d, 3.3), 6.16 (H-3, dd), 4.47 

C9HI2O4 184.19 mp 110" (B + a, 6: 1) (300 
MHz D20) 4.7 1 (H- 1, d, 6.7), 6.23 (H-3, dd, 6, 1.5). 
5.03 (H-4, dd, 6, 3.5), 2.56 (H-5, m), 4.42 (H-6, 
sext), 5.69 (H-7, bs), 2.73 03-9, bt, 6.7). 4.15 (H-10, 
dd, 15); (D20) 95.3 (GI) ,  141.3 (C-3), 105.3 (c-4). 
45.1 (C-5), 82.0 (C-6), 129.7 (C-7), 147.4 (C-8), 48.7 
(C-9), 60.7 (C-10). Hydrolysis ofaucubin (226, 227) 

C,,H1806 246.26 fa] -29"(MeOH) (400MHz 
CD,OD)4.94(H-l, d,4),4.72(H-3,dd, 7.5, 3), 1.92 
(H-4, ddd, 14, 5, 3), 1.87 (H-4, dd, 14,7.5), 1.98 (H- 
5, ddd, 8, 5, l), 4.07 (H-6, dd, 8, l),  2.77(H-9, dd, 8, 
4), 3.9713.56 (H-10, d's, 13), 3.46, 3.40 (OMe); 
(CD3OD) 98.7 (C-I), 95.3 (C-3), 29.1 (C-4), 35.6 (C- 
5), 77.4 (C-6), 60.9 (C-7), 63.2 (C-8), 40.6 (C-9), 60.7 
(C- lo), 55.4, 54.4 (OMe). EcrremorarpIsscaber (Bignoni- 
aceae) (228) 

C20H2608 394.42 uv 254 (MeOH) (360 MHz 
CDCI,) 5.06 (H- 1, d, 4), 4.89 (H-3, dd, 6.9, 3), 2.001 
1.87 (H-4, m, 13.9, 7.2, 6.9, 5.1, 3), 2.45 (H-5, m, 
8.4,8.2,7.2,5.1),5.37(H-6,dd,8.4, 1.4),3.77(H- 
7, d, 1.4), 2.81 (H-9, dd, 8.2, 4.0). 4.0213.74(H-10, 
d's, 12.5), 3.8713.85 (OCH2CH,, d, 9.4), 3.5 113.48 
(OCH2CH3, d, 8.5), 1.241.2 1 (OCH2CH3, 7), 7.98 
(H-2', d,  8.7), 6.87 (H-3'. d, 8.7); (? ~ 0 1 ~ ) 9 7 . 7  (C-l), 
94.8(C-3), 30.4(C-4), 34.2(C-5), 80.7(C-6), 61.2(C- 
7), 67.3 (C-8), 41.2 (C-9). 61.4 (C-lo), 64.8, 64.0 
(OCH2CH3), 15.6, 15.5 (OCH,CH,), 168.2 (O=C), 
121.5 (C-l'), 132.8(C-2'), 116.3 (C-3'), 164.O(C-4'). 
Cutufpa sperjosa (Bignoniaceae) (229, 230) 
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310. ECCREMOCARPOL B 

311. CISTANIN 

312. CISTACHLORIN 

313. REHMAGLUTIN A 

314. REHMAGLUTIN D 

C,,H,,,O, 264.27 [a] -18.5' (MeOH) (400 

2.38 (H-4, ddd, 14, 10, l), 1.66 (H-4, dd, 14, 3.5), 

(H-7, d, 6.5), 2.65 (H-9, dd, 4.5, 3), 3.84 (H-lo), 
3.50, 3.46 (OMe); (CD,OD) 97.0 (C-l), 91.1 (C-3), 

8), 37.3 (C-9), 63.8 (C-lo), 55.4, 54.4 (OMe). Ec- 
~rem~ratpus s c a b  (Bignoniaceae) (228) 

MHz CD3OD) 5.14 (H- 1, d, 3), 5.07 (H-3, dd, 3.5, l), 

2.57(H-5,ddd, 14,4.5,  1),4.10(H-6,d,6.5),3.99 

35.0(C-4), 36.7 (C-5), 76.9(C-6), 75.9(C-7), 81.2(C- 

C+Il4O4 186.21 rnp 123-124' [a] +62.6' 
(MeOH) (400 MHz pyridine-d,) 5.76 (H-1, d, 6), 
4.18 (H-3a, ddd, 12, 11, 2), 3.57 (H-3P, ddd, 11,4,  
2), 1.28 (H-4a, bd, 14), 1.83 (H-4P, rn), 2.38 (H-5, 
rn), 1.96 (H-6a, ddd, 12, 12,6), 2.19 (H-6B, ddd, 12, 
12, 12), 4.77 (H-7, ddd, 12,6,  1.5), 2.51 (H-9, dd, 9, 
6), 5.22 (H-loa,  d, lo), 3.99 (H-lOP, dd, 10, 1.5); 
(pyridine-d,) 101.4 (C-1), 55.5 (C-3), 25.0 (C-4, 26.9 

7 1.5 (C- 10). Cistunche sufsu (Orobanchaceae) 
(C-5), 37.0 (C-6), 79.2 (C-7), 88.7 (C-8), 47.1 (C-9), 

(23 1) 

C,H,,CIO, 204.65 mp 66-67' [a] +59.1' 
(MeOH) (400 MHz pyridine-d,) 5.72 (H-1, d, 6), 
4.03 (H-3a, ddd, 12, 11, 2), 3.54 (H-3P, ddd, 11, 4, 
2), 1.23 (H-4a, bd, 14), 1.77 (H-4f3, rn), 2.35 (H-5, 
rn), 2.00 (H-6a, ddd, 12, 12,6), 2.13 (H-6P, ddd, 12, 
12, 12), 4.65 (H-7, ddd, 12, 6, 1.5), 2.52 (H-9, dd, 9, 
6), 4.84 (H-loa,  d, lo), 3.99 (H-lOP, dd, 10, 1.5); 
(pyridine-d,) 101.6 (C-l), 55.4 (C-3), 24.4 (C-4), 28.8 
(C-5), 38.8 (C-6), 67.7 (C-7), 88.8 (C-8), 47.2 (C-9), 
73.5 (C- 10). CzJtunChe sufsa (Orobanchaceae) (23 1) 

C&II4O5 202.21 rnp 134-136" [a) +43.6' 
(MeOH) triacetate rnp 128-130° (triacetate 500 MHz 
CDCI,) 5.34 (H-1, d, 5.2), 4.07 (H-3a, ddd, 12.8, 
11.9, 2.4), 3.63 (H-3P, dd, 11.9, 4.9), 1.46 (H-4a, 
bd, 14.6), 1.78 (HAP, dddd, 14.6, 12.8, 5.2, 4.9), 

5.85 (H-7, dd, 9.5, 1.5), 2.74 (H-9, dd, 9.8, 5.2), 
4.59 (H-loa,  d, 10.5), 3.59 (H-lop, dd, 10.5, 1.5); 

2.64(H-5,ddd, 11,9.8, 5.2), 5.44(H-6,dd, 11,9.5), 

(Me,CO-d6) 101.0 (C-l), 56.4 (c-3), 22.4 (c-4), 34.9 
(C-5), 75.4 (C-6), 85.0 (C-7), 85.2 (C-8), 44.9 (C-9), 
7 1.0 (C-10); (triacetateMe2CO-d6) 99.1 (C-l), 55.5 (C- 

(C-8). 41.3 (C-9), 67.5 (C-10). Rehmanniu gfutinosu 
(Scrophulariaceae) (232) 

3), 2 1.1 (C-4), 32.5 (C-5), 73.1 (C-6), 78.0 (C-7), 88.6 

C9H,3C104 220.65 rnp 132-133' (a] +60.6" 
(MeOH) diacetate rnp 96-97" (diacetate 500 MHz 
CDCI,) 5.46 (H-1, d, 5.2), 4.06 (H-3a, ddd, 12.2, 
12.0, 2. l), 3.62 (H-3P, dd, 12, 5.2), 1.47 (H-4a, bd, 
14.3), 1.77 (H-4P, dddd, 14.3, 12.2, 5.2, 4.6). 2.56 
(H-5, ddd, 10.4,9.8,4.6), 5.39 (H-6, dd, 10.4, 10.4), 
4.81 (H-7, dd, 10.4, 1.5), 2.85 (H-9, dd, 9.8, 5.2), 
4.61 (H-loa,  d, 10.7), 3.74(H-lOP, dd, 10.7, 1.5); 
(Me,CO-d6) 101.3 (C-l), 56.3 (c-3), 22.3 (c-4), 39.0 
(C-5). 73.0 (C-6). 75.3 (C-7). 85.5 (C-8), 46.2 (C-9), 
76.4 (C-lo), (diacetate Me2CO-d6) 101.2 (C-l), 56.3 

90.5 (C-8), 42.7 (C-9), 69.5 (c-10). Rehmanniag/utinosu 
(Scrophulariaceae) (232) 

(C-3), 21.1 (C-4), 35.8 (C-5), 75.6 (C-6). 67.5 (C-7), 
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315. CATALF'IN 

0 

- 0  - 

316. JIOGLUTIN C 

317. REHMAGLUTIN B 

no 

318. JIOGLUTIN B (3-cpi-Jioglutin A) 

HO 

319. JIOGLUTIN A (3-0-Methylrehma- 
glutin B )  

HO 

HO 
0 - 

C16H1807 322.31 rnp 93-94' uv 258 (MeOH) 

7.5, 3.6), 1.92(H-4a,ddd, 11.5, 3.6,3.6), 1.55(H- 
(400MH~CD3OD)5.51(H-l,d, 5.4). 5.38(H-3,dd, 

48, ddd, 11.5, 7.5, 3.6), 2.69(H-S,dddd, 11.5, 6.5, 
3.6, 3.6), 5.26(H-6, ddd, 8.2, 7.8,6.5), 2.54(H-7a, 
dd, ll.O,7.8), 2.01(H-7p,ddd, 11.0,8.2, 1.5),2.48 
(H-9, dd, 11.5, 5.4), 3.90 (H- IOa, d, IO.@, 3.76 (H- 
lop, dd, 10.8, 1.5), 7.88(H-2', d, 8.8), 6.82 (H-3', 
d, 8.8); (Me,CO-dd 101.3 (C-I), 90.1 (C-3), 30.1 (C- 
4), 4 1.0 (C-5). 76.6 (C-6), 45.9 (C-7), 85.2 (C-8), 5 1.5 

(C-3'), 163.2 (CA'), 167.0 (C=O). Catalpa ovata(Big- 
noniaceae) (233) 

C&& 232.23 [a] +58.1' (MeOH) (500 

4.7), 2.01(H-4,ddd, 14.1,4.7, 2.6), 1.46(H-4,ddd, 
14.1, 8.1, 5.7), 2.15 (H-5, dddd, 10.4, 10.3, 5.7, 

(C-9), 79.3 (C-IO), 122.9 (C-l'), 133.6 (C-2'), 116.5 

MHz CD3OD) 5.43 (H-I, d, 5.3). 4.87 (H-3, dd, 8.1, 

2.6), 3.61 (H-6, dd, 10.4, 8.9),  3.81 (H-7, dd, 8.9, 
1. l), 2.29 (H-9, dd, 10.3, 5.3), 4.21 (H-lOa, d, 
l O . l ) ,  3.52(H-I0p, 10.1, 1.1),3.41(OMe);(CD30D) 

(C-6), 84.9 (C-7), 86.0(C-8), (C-9undersolv), 73.6(C- 
IO), 56.0 (OMe). R e k n n i a  glvtinosa var. hvkrhingmis 
(Scrophulariaceae) (234) 

CgHI3CIO, 236.65 rnp 152-153' [a] +33.8' 
(MeOH) diacetate mp 147-148" (diacetate 500 MHz 

1.63 (HAa,  ddd, 14.7, 7.3, 4.9), 2.11 (H-48, ddd, 

10 1.2 (C- I), 97.6 (C-3), 27.7 (C-4), 36.5 (C-5), 77.6 

CDCI,) 5.59(H-1, d, 4.9), 6.41 (H-3, dd, 7.3, 6.4), 

14.7,-6.4, 3.8), 2.47 (H-5, dddd, 10.5, 10.1, 4.9, 
3.8), 5.20 (H-6, dd, 10.1, 10. l), 4.25 (H-7, d, 10. l), 
2.71 (H-9, dd, 10.5, 4.9), 4.34(H-lOa, d, l l ) ,  3.86 
(H-lop, d, 11); (Me,CO-dd 102.1 (C-1). 85.8 (C-3), 

8), 48.4 (C-9), 74.3 (C-10). (dizceme Me2CO-dd 
32.4 (C-4), 38.9 (C-5), 74.8 (C-6), 78.1 (C-7), 89.9 (C- 

100.6 (C- I), 86.2 (C-3), 26.7 (CA), 36.4 (C-51, 79.0 
(C-6), 70.1 (C-7), 90.8 (C-8). 52.8 (C-9), 76.6 (C-10). 
Rebrnannia glvtinaru (Scrophuiariaceae) (232) 

C,,HI5CIO, 250.68 [a) -63.2'(MeOH) (500 

2.6), 1.87 (H-4, ddd, 14.7, 2.6, I.@, 1.77 (H-4, ddd, 
14.7, 7.2,4.4), 2.11 (H-5, dddd, 11.5, 10, 7.2, I.@, 

MHz CD3OD) 5.48 (H-I, d, 6.6), 4.72 (H-3, dd, 4.4, 

4.23 (H-6, dd, 10,9.6), 3.92 (H-7, dd, 9.6,0.8), 2.5 1 
(H-9, dd, 11.5,6.6), 4.10 (H-lOa, d, 10.1). 3.63 (H- 
lop, dd, 10. I, 0.8), 3.39 (OMe); (CD,OD) 101.3 (C- 

(C-7), 87.8(C-8), 46.7 (C-9), 75.4(C-10), 55.7(OMe). 
Rehmannia glutinosa var . hrrcichingmis (Scrophulariaceae) 
(234) 

1),98.5(C-3), 26.8(C-4), 35.4(C-5),80.4(C-6),72.5 

C,,H,,CIO, 250.68 [a] +63.3' (MeOH) (500 

5.4), 2.07(H-4,ddd, 14.5, 5.4,2.6), 1.51(H-4,ddd, 
MHt CD3OD) 5.46 (H- 1, d, 5.3). 4.87 (H-3, dd, 7.6, 

14.5, 7.6, 5.7), 2.21 (H-5, dddd, 10.3, 10.1, 5.7, 
2.6), 3.75 (H-6, dd, 10.1, 9.8), 3.96 (H-7, dd, 9.8, 
0.8). 2.45 (H-9, dd, 10.3, 5.3), 4.16 (H-lOa, d, 

(CD30D) 100.6 (C-l), 97.9 (C-3), 27.4 (CA), 38.1 
10.4). 3.67 (H-lop, dd, 10.4, 0.8), 3.40 (OMe); 
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320. ( 1R)- l-MET!AOXYMYODESERT- 
3-ENE (Mydesertin) 

Me 

Me e o  OMe 

321. (1R)- 1-ACETOXYMYODESERT- 
3-ENE 

Me 

d o  
Me OAc 

322. (1s)- 1-ACETOXYMYODESERT- 
3-ENE 

Me 

Me OAc 

323. TEUCREIN 

CHflAc 
I 

Me Go OAc 

324. GELSEMIDE 

325. 9-HYDROXYSEMPEROSIDE 
AGLUCONE 

Me &OH OH 

(C-5), 78.8 (C-6), 73.3 (C-7), 86.1 (C-8), 50.7 (C-9), 
75.7 (C-lo), 55.9 (OMe). Rchnannia glntinou var. 
hvcichingnrris (Scrophulariaceae) (234) 

C,,H,,OZ 182.26 bp 67' (2mm Hg) [a) - 165" 

5.97 (H-1, m), 4.57 (H-3, d, 3.8), 1.03 (H-10, d, 7), 
1.50 (H- 1 1, m), 3.42 (OMe). Myopomrn deserti (Myopor- 
aceae) (235, 236) 

(EtOWCHCI,) uv 220 (EtOH) (100 MHz CDCI,) 

C,,H1,03 210.27 mp 17" fa) +273" (CHCl,) 
(100 MHz CDCI,) 5.96 (H-1, q. 1.5h 6.19 (H-3, dd, 

1.78, 1.73-1.60, 1.43-1.29 (H-5-H-9, m's), 1 .O 1 (H- 
10, d, 7), 1.60 (H- 11, m), 2.06 (OAc); (CDCI,) 89.7 

2.4, 0.5), 2.38-2.28, 2.28-2.19, 2.10-1.97, 1.92- 

(C-I), 132.7(C-3), 114.2(C-4), 39.O(C-5), 32.3 (C-6), 
30.7 (C-7), 36.5 (C-8), 42.7 (C-9), 17.1 (C-lO)', 15.0 
(C-ll)', 169.7 (O=CMe), 21.5 (O=CMe). Myopomn 
hertz (Myoporaceae) (237) 

CI2H,,O3 210.27 [a] -183"(CHCI,) (100MHz 
CDCI,) 6.04 (H-1, d, 3.8), 6.00 (H-3, q, 1.5), 2.53- 
2.44, 2.29-2.18, 1.80-1.58, 1.35-1.18 (H-5-H-9, 
m's), 1.02(H-10, d, 7.1), 1.54(H-ll ,  m), 2.07 (OAc); 
(CDCl3)90.8(C-l), 134.7(C-3), 113.4(C-4), 37.O(C- 
5), 32.8 (C-6), 29.1 (C-7), 35.3 (C-8), 42.7 (C-9), 16.3 
(C-lo)', 16.0 (C-ll)', 169.8 (O=CMe), 21.2 
(O=CMc). Myopomrn dunti (Myoporaceae) (237) 

CI4H,,O, 268.31 bp 125-130" (0.5 mm Hg) [a) 

6.30 (H-3, s), 2.66 (H-5, m), 1.07 (H-10, d, 5.5), 
-73.5" (C6Hd (? MHz CDC1,) 5.87 03-1, d, 4.3), 

4.66, 4.24 (H-11, d's, 11.91, 2.10, 2.04 (OAc); 
(CDC1,)91.5 (C-1), 140.0(C-3), 112.8(C-4), 48.0(C- 
5), 32.9(C-6), 30.0(C-7), 35.0(C-8), 35.O(C-9), 20.2 
(C-lo), 63.9 (C-ll), 170.2, 169.2 (O=CMe), 20.9, 
20.8 (O=CMe). Tetlrrirrn murm (Labiatae) 

C,&,,O, 212.20 mp 179-180" [a) -343" 

(238) 

(MeOH) (270 MHz D2O) 4.25/3.95 (H-1, 11.9), 
7.53(H-3,d, 2.5), 3.44(H-5,ddV7.3,2.5), 5.12W- 
6, t ,  7.2), 4.14 (H-7, dd, 10.5, 7.2). 1.98 (H-8, dq, 
10.5, 6.8), 1.11 (H-10, d, 6.8); (D2O) 67.3 (GI) ,  
154.0 (C-3), 102.5 (C-4), 47.5 (C-5), 80.3 (C-6), 78.8 
(C-7), 42.1 (C-8), 72.3 (C-9), 9.7 (C-lo), 174.5 (C-11). 
Gelsemiurn semptwirenr (Loganiaceae) (239) 

C,&H,40, 214.22 (90 MHz CDCI,) 3.91/3.47 (H- 
1, 13), 5.52 (H-3, bs), 2.98 (H-4, H-5, d-like), 5.06 
(H-6, q-like, 4.5), 2.35-1.75 (H-7, H-8), 0.98 (H-10, 
d, 5.5); (CDCl,/CD,OD) 57.9 (C-1). 89.0 (C-3), 43.7 

72.7 (C-9), 9.1 (C-lo), 176.0(C-ll). Enzymatic hydro- 
lysis of 9-hydroxysemperoside (239) 

(C-4), 46.0 (C-5). 82.9 (C-6), 37.4 (C-7), 35.2 (C-8), 
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326. LOGANETIN 

COOMe 
I 

327. DEACETYLASPERULOSIDIC ACID 
METHYL ESTER AGLYCONE 

328. &-HYDROXY- 1Jpi-GENIPIN 

329. 6a-HYDROXYGENIPIN 

330. 6p-HYDROXYGENIPIN (Scando- 
side methyl ester aglucone) 

HO COOMe 

331 - 10-0- ACEMGENIPIN 

C W M e  
I 

C,,H,60, 228.24 uv 230 (MeOH) (200 Miiz 
CDCI,) 4.96 (H-1 and OH, m), 7.44 (H-3, s), 3.16 (H- 
5, bq, 8),  1.57 (H-6a, rn, 14,8.5,4), 2.58 (H-6p, dd, 
13, 7.5), 4.15 (H-7, rn), 1.95 (H-8, H-9, rn), 1.14 (H- 
10, d, 7.5), 3.74 (OMe); (D,O) 96.3 (C-l), 153.4 (C- 
3), 112.2 (C-4), 32.1 (C-5), 41.5 (C-6), 74.8 (C-7), 

(OMe). Hydrolysis of loganin, Gentiana uerncr (Gen- 
tianaceae) (240, 241) 

41.5 (C-8), 46.8(C-9), 13.7 (C-lo), 170.9(C-l1), 52.6 

C1,Hl4O6 242.23 triacetate [a] -I- 118.0' (CHCI,) 
uv 234 (MeOH) (triacetate 60 MHz CDCI,) 5.68 (H- 
1, d, IO), 7.57 (H-3, d, 2), 3.19 (H-5, ddd, 8,6.4,2), 
5.73 (H-6, dd, 6.4, 3), 6.15 (H-7, bs), 2.75 (H-9, d, 
10, 8), 4.68 (H-10, bs), 3.71 (COOMe), 2.17-1.94 
(OAc). Randia canthoides (Rubiaceae) (242) 

CllHI4O6 242.23 from la,lp-rnixture (100 MHz 

7), 5.96 (H-7, bs), 2.37 (H-9, bt, 8), 4.46 (H- 10, rn), 
3.70 (COOMe); (CD,OD) 90.8 (C-0, 154.7 (C-3), 

CD30D)4.82 (H-1, d, 7), 7.62 (H-3, s), 2.95 (H-5, bt, 

108. I (C-4), 39.4(C-5), 75.3 (C-6), 130.3 (C-7), 150.1 
(C-8), 45.6 (C-9), 61.8 (C-IO), 169.8 (C-11). Enzy- 
matic hydrolysis of 6a-hydroxygeniposide (243) 

C,,HI4O6 242.23 from la,lB-rnixture (100 MHz 

7), 5.96 (H-7, bs), 2.37 (H-9, bt, 8) ,  4.46 (H- 10, rn), 
3.70 (COOMe); (CD,OD) 100.6 (GI) ,  156.4 (C-3), 
107.4(C-4), 43.0(C-5), 75.6(6-6), 129.7(C-7), 151.8 
(C-8), 47.8 (C-9), 61.4 (C-lo), 169.4 (C-11). Enzyrna- 
tic hydrolysis of 6a-hydroxygeniposide (243) 

CD3OD) 5.50(H-l, d, 4), 7.51 (H-3, s), 2.95 (H-5, bt, 

CllHI4O6 242.23 [a) +396' (MeOH) uv 239 

(H-3, s), 2.90 (H-5, rn), 5.80 (H-7, bs), 2.90 (H-9, rn), 
4.22 (H-10, rn), 3.76 (COOMe); (CD30D)98.5 (C-I), 

(MeOH) (100 MHz CD3OD) 4.74 (H-1, d, 8), 7.54 

155.0(C-3), llO.O(C-4), 47.0(C-5), 83.0(C-6), 130.1 
(C-7), 148.0 (C-8), 47.0 (C-9), 61.5 (C-lo), 171.0 (C- 
1 1). Enzymatic hydrolysis of 6p-hydroxygeniposide 
(243) 

C13H1606 268.27 [a] +48.2' (CHCI,) uv 240 
(MeOH) (60 MHz CDCI,) 7.52 (H-3, d, l .O),  5.75 
(H-7, rn), 3.71 (COOMe), 2.10 (OAc). Enzymatic hy- 
drolysis of IO-0-acetylgeniposide (205) 
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332. GARDENOGENIN A 

333. GARDENOGENIN B (a-Gardiol) 

CWMe 

334. 8-GARDIOL 

COOMe 

335. GALIOSIDE AGLUCONE 

COOMe 

336. SYRINGOPICROGENIN A 

OH 

CllH140,j 242.23 mp 141-143" [a] +117.5' 
(MeOH) (360MHtCD,OD)5.50(H-l, d, 5.8), 5.38 
(H-3, d, 2.6), 2.69 (H-4, dd, 9.4, 2.6), 3.54 (H-5, tt, 
9.4,9.4, 2.2, 2). 5.92(H-6,dd, 5.4, 2.2), 5.74(H-7, 
dd, 5.4, 2), 2.67 (H-9, dd, 9.4, 5.8), 3.79, 3.54 (H- 
10, d's, 9.3), 3.72 (COOMe); (CD,OD) 90.3 (C-l), 
101.1 (C-3), 49.5(C-4),48.3(C-5), 138.0(C-6), 135.5 
(C-7), 93.9 (C-8), 40.5 (C-9), 74.7 (C-lo), 172.9 (C- 
l l ) ,  52.5 (OMe). Enzymatic hydrolysis of gar- 
denoside (244) 

C11H1406 242.23 [a] +152' (MeOH) (360 

2.71(H-4,dd,8.6, 5.4),3.54(H-5,m,8.5, 5.4),5.81 
MHz CD3OD) 5.55 (H-1, d, 5.7), 5.18 (H-3, d, 8.6), 

(H-6, d, 5.8), 5.79 (H-7, d, 5.8), 2.64 (H-9, 
d, 8.5, 5.7), 3.9413.78 (H-10, d s ,  9.8), 3.74 

43.4 (C-5), 135.7 (C-6, C-7), 93.0 (C-8). 5 1.1 (C-9), 
(COOMe); (D20) 101.2 (C-l), 90.3 (C-31, 47.3 (C-4, 

75.8(C-10), 174.4(C-11), 53.6(OMe). Enzymatic hy- 
drolysis of gardenoside, Rotbmannia gfotura (Rubiaceae). 
Artifact from gardenoside? (244, 245) 

CllH1406 242.23 mp 122-124' [a) +211' 
(MeOH) (100 MHz CDCI,) 5.62 (H-1, d, 6.3), 5.37 

m), 5.97 (H-6, dd, 5.1, 1.8), 5.87 (H-7, dd, 5.4,2. l), 

(COOMe); (D,O) 101.5 (C-l), 89.2 (C-3), 46.9 (C-4), 

(C-9), 73.0 (C-lo), 173.8 (C-ll), 53.4 (OMe). Rofh- 
mannia gfotusa (Rubiaceae). Artifact from gardenoside? 
(245) 

(H-3, dd, 7.4, 2. l), 2.82 (H-4, dd, 6.4, 2), 3.7 (H-5, 

2.70(H-9,dd,8.9, 6.3), 3.92/3.67(H-10, 9.5), 3.82 

41.7 (C-5), 138.5 (C-6), 134.1 (C-7), 93.4 (C-8), 46.9 

CllHI4O6 242.23 mp 110-115" [a) +52.9' 
(MeOH) (200 MHt CD,OD) (H- 1 under HDO), 7.45 
(H-3, d, 1.4), 3.53 (H-5, m), 6.08 (H-6, dd, 5.6,2.3), 
5.61 (H-7, dd, 5.6, 2.3), 3.55 (H-10, m), 3.72 
(COOMe). Enzymatic hydrolysis of galioside (244) 

C1,H2,O6 332.35 diacetate [a] -75.0' (CHCI,) 

1.6), 1.18 (H-10, d, 6.6), 4.43 (Ha, t,  6.7), 2.95 (HB, 
t,  6.7), 7.11 (H-2', H-3', q, 8.8), 2.29 ( M A C ) ,  2.13 

(60 MHz CDCI,) 6.29 (H- 1, d, 2. I), 7.38 (H-3, d, 

(C-1 OAc);(CDC13)89.5 (C-1), 151.6(C-3), 110.2(C- 
4), 26.6 (C-5), 42.2 (C-6)', 217.1 (C-7), 43.2 (C-8)', 
44.6 (C-9)', 13.1 (C-lo), 166.3 (C-11), 64.8 (CU), 
34.6 (CB), 135.6 (C-1'), 130.0 (C-2'), 121.9 (C-3'), 
149.8 (C-4'), 169.7, 169.5 (O=CMe), 21.1, 20.9 
(O=CMe). Syringa retict&zta (Oleaceae) (222) 
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337. SYRINGOPICROGENIN B 

338. SYRINGOPICROGENIN C 

?oo 

0eo OMe 

Group 5 (bis-iridoids and bis-iridoid aglycones) 

339. URCEOLATOSIDE B 

Me OH 

C,8H2,0, 348.35 triacetate [a] -65.2' (CHCI,) 
(60 MHz CDCI,) 6.29 (H-1, d, 2. l), 7.38 (H-3, d, 
1.5), 1.17 (H-10, d, 6.4h4.34 (Ha, t, 6.7), 2.95 (HB, 
t, 6.7), 7.17-7.00 (H-2', H-5', H-6'), 2.28 ( M A C ) ,  
2.13 (C-1 OAC); (CM313) 89.5 (C-1), 151.8 (C-3), 
110.0 (C-4). 26.6 (C-5), 42.1 (C-6)', 217.2 (C-7), 43.2 
(C-8)', 44.5 (C-9)', 13.1 (C-lo), 166.3 (C-ll), 64.5 
(Ca), 34.5 (CP), 136.9 (C-l'), 123.6(C-2'), 142.3 (C- 
3'), 141.1 (C-4'), 124.1 (C-67, 127.1 (C-69, 169.5, 
168.6 (O=CMe), 20.8, 20.6 (O=CMe). Syringa n t h -  
lata (Oleaceae) (222) 

C , ~ , , O S  378.38 triacetate [a] -36.3' (CHCI,) 
(triacetate60MHzCDC13)6.30(H-1, d, 2. l),  7.42(H- 
3, d, 1.21, 1.18 (H-10, d, 6.6), 4.27 (Ha, m), 3.80 
(HB, q, 5.1, 2. l), 7.30-7.00 (H-2', H-5', H-6'). 3.32 
(OMe), 2.28 (ArOAc), 2.13 (C-1 OAc); (triacetate 
CDCI,) 89.5 (C-l), 152.1 (C-3), 110.0 (C-4), 26.6 (C- 

13.1 (C- lo), 166.3 (C- 1 I), 67.4 (Ca), 80.9 (Cs), 57,5 
(OMe), 127.2 (C-l'), 122.2(C-2'), 142.6(C-3'), 137.2 
(C-4'), 123.9 (C-5'), 125.1 (C-6'1, 169.6, 168.4 
(O=CMe), 20.8, 20.6 (O=CMc). SySingu reticulata 
(Oleaceae) (222) 

5), 42.2 (C-6)', 217.2 (C-7), 43.2 (C-8)', 44.6 (C-9)', 

.. 
Me OH 

part a part b 

340. RADIATOSIDE C 

Oglu 

part a part b 

OH 

C26H3&13 556.56 rnp 148-152' (a] -15" 
(MeOH) uv 246 (MeOH) (100 MHz pyridine-d,) 

d's, 7). Viburnum unmfatum (Caprifoliaceae) 
7.54,7.58, (H-3,, H-3b, s's), 0.8,0.94 (H-lo,, H-l%, 

(220) 

C31H42018 702.66 [a] - 125.3'(MeOH) uv 234 

(H-3,, d, l), 2.78 (H-5,, m), 2.24-1.55 (H-6,, H-7,), 
(MeOH) (400 MHt D2O) 5.12 (H-la, d, 5.8), 7.38 

2.92 (H-9,, dd, 8, 5.8). 5.00 (H-lo,, bdd, 6.3, 1.9), 
4.78(H-l',, d, 7.9), 4.97 (H-lb, d, 9.5), 6.19(H-3b, 
dd, 6, 1.9), 4.82 (HA,, dd, 6, 3.5), 2.48 (H-Sb, m), 
4.83 (H-&, dd, 7.9, I), 3.73 (H-7b, bS), 2.62 (H-9b, 
dd, 9.5,8),  3.89, 3.79(H-10,, 13.2),4.68(H-lfb,d, 
7.9); (CD30D)96.6(C-la), 150.4(C-3,), 111.0(C-Q, 
31.1 (C-5.3, 30.9 (C-6.3, 36.1 (C-7,), 154.4 (C-83, 
45.7 (C-9,), 1 lO.O(C- lOJ, 169.4 (C-113.99.4 (C-1'3, 
73.5 (C-2'3, 77.4 (C-3'Ja, 70.3 (C-4'3, 76.5 (C-5',)*, 

34.3 (C-Sd, 80.4 (C-Q,  60.3 (C-7d, 67.2 (C-Sd, 42.2 

(C-3'da, 70.3 (C-4'd, 76.5 (C-S'd', 61.5 (C-6'd. 

61.5 (C-6'a), 95.0 (C-ld, 141.7 (C-3d, 103.2 (C-4d, 

(C-sd, 60.4 (c - lod ,  99.1 (C-l'b), 73.5 (C-z'd, 77.0 

Argylia radiata (Bignoniaceae) (246) 
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341. RADIATOSIDE B 

co 0 

Qo 

HoH2C Oglu 

part b 

342. ARGYLJOSIDE 

eo Qo 
Me Oglu HOHzC Oglu 

part a part b 

343. RADIATOSIDE 

part a part b 

C31H42019 718.66 [a] -138.6’(MeOH) uv 234 
(MeOH) [400 MHz CD3OD-CDCI3 (2:8)] 5.09 (H- l,, 
d, 7.2), 7.47 (H-3,, d, 0.5), 2.72 (H-5a, rn), 1.98 (H- 
6,, rn), 5.68 (H-7,, bs), 2.48 (H-9,, t, 7.2), 4.19,4.07 

1.9), 4.82 (H-4,, dd, 6, 3.5), 2.48 rn), 4.84 (H- 
(H-lo,, 14), 4.99 (H-lb, d, 9.5), 6.19 (H-3b, dd, 6, 

&, dd, 7.9, I), 3.73 (H-7b, bs), 2.64 (H-9b. dd, 9.5, 
8), 3.91, 3.70 (H-lOb, 13.2); (CD3OD) 98.0 (C-l*), 
154.2 (C-3,), 109.9 (C-4,), 35.0 (C-5,), 36.2 (C-6,), 
130.0 (C-73, 14 1.6 (C-8,), 46.9 (C-9,), 6 1.4 (C- loa), 
169.3 (C-1 la), 99.4 (C-l‘*), 73.7 (C-2’3,77.1 (C-3’3, 
70.4 (CAfa), 76.6 (c-5’a)a, 61.5 (C-6‘*), 96.4 (C-lb), 
141.2 (C-3d, 102.5 (C-4d, 33.8 (C-SJ, 80.5 (C-6d, 
60.7 (c-7b), 67.2 (C-Sd, 42.3 (c-99, 60.5 (c - lod ,  
99.4 (c - l ‘d ,  73.7 (C-z‘b), 77.2 (c-3’b)’, 70.4 (c-4’b), 
76.6 (c-5’b)’, 61.5 (C-6’d. Aralia radiata (Big- 
noniaceae) (246) 

C31H44018 704.68 [a] -126’ (MeOH) uv 234 
(MeOH) (400MHzCD30D)5.43(H-1,,d, 5.1), 7.43 

6,a), dddd, 12.6, 9, 8.3), 2.07 (H-6,8, dddd, 12.6, 

(H-73,  dddd, 12.4,9,8.3,8.3), 2.23 (H-8,, H-9a, rn, 

(H-3,, bs), 2.92 (H-5,, bq, 8.3, 8.3, 8.3), 1.59 (H- 

8.3, 8.3, 8.3). 1.76 (H-~,cx, dddd, 12.4, 8.3), 1.36 

8.3, 7.3, 5.1). 1.06 (H-lo,, d, 7.3), 4.71 (H-l’=, d, 
7.2), 5.08 (H-lb, d, 9.3), 6.32 (H-3b, dd, 6.5, 1.8), 

1.8), 4.66 (H-6,, dd, 7.2, 2.2), 3.64 (H-7b, bs, 2.2), 
2.54(H-9b,dd,9.3,7.5),3.64,4.08(H-lO,,d, 13.2), 
4.65 (H-l’b, d, 7.2); (CD3OD) 95.1 (C-la), 152.5 (C- 
3a), 112.1 (C-4,), 32.2 (C-5,), 31.0 (C-63, 33.3 (C- 
7Ja, 34.3 (C-83, 43.5 (C-9,), 15.7 (C-loa), 167.9 (C- 

4.74 (H-4,, dd, 6.5, 4), 2.48 (H-5b, rn, 7.5, 7.2, 4, 

l la) ,  98.7 (C-l’&, 73.7 (C-2’&, 77.3 (C-3’3b, 69.6(C- 
4’&, 77. 1 (C-5’,)b, 61.9(C-6‘,), 94.1 (C-lb), 141.3 (c- 
3b), 102.1 (C-4d, 36.4 (C-sb), 80.5 (c-6b), 59.2 (c- 
7d,  65.2 (C-Sd, 42.0 (C-gb), 60.1 (c- lod,  98.7 (c- 
1‘b)L73.7(C-2’d, 77.1 (C-3’b)b, 69.6(C-4’,), 76.6(C- 
5’b) , 61.9 (c-6’b). Aralia radiata (Bignoniaceae) 
(247) 

C31H,$@91 720.68 [a] -48.9” (MeOH) uv 234 
(MeOH) (400 MHz CD3OD) 5.09 (H-la, d, 9.5). 6.33 
(H-3,, dd, 6.5, 1.8), 4.68 (HA,, dd, 6.5,4), 2.57 (H- 

9,, dd, 9.5, 7.5), 4.09, 3.79 (H-lo,, 13.2), 4.59(H- 
l’,,d,8),5.45(H-lb,d,3.5),7.49(H-3b,s),l.G2.4 
(H-5b, H-6b, H-7b), 3.10 (H-gb, rn), 1.40 (H-10,. S), 

4.75 (H-l’b, d, 8);(CD,OD)94. l(C-la)a, 141.5(C-3,), 
102.0(C-4,), 35.5(C-5,), 80.2(C-6,), 58.7(C-7,), 65.8 
(C-8,), 42.1 (C-9 ), 59.4 (C-lOa), 98.8 (C-l‘&, 73.7 (C- 

6’a), 94.6 (c-lb)a, 151.8 (c-3b), 113.2 (c-4,), 30.7 
(c-5b), 29.7 (C-6b), 39.8 (C-7d, 80.1 (c-8b), 51.1 (c- 
9b), 23.7 (C-lod, 169.3 (C-1 l d ,  98.8 (C-l’b), 73.8 (C- 

5,, rn), 4.88 (H-6,. dd, 8, 1). 3.64 (H-7,, rn), 2.60 (H- 

2’3,77.5 ( C - 3 9 , 7 0 . 7  (C-4‘&, 76.8(C-5‘a)b, 61.6(C- 

2’b)r 77.3 (C-3‘b)b7 70.7 (C-4’d, 77.0 (C-5‘db, 61.8 
(c-6‘b). Argylia radiata (Bignoniaceae) (248) 



1132 Journal of Natural Products 

344. URCEOLATOSIDE A 

C O O C H 2 0 0 9 1 U  

C33H42014 662.69 mp 136-140" {a) -56' 
(MeOH) uv 240, 228, 204 (MeOH) (60 MHz 

Me OH Me2CO-d6) 4.93 (H-la, H-lb, H-l",, m), 7.38 (H-3,, 

s), 7.30, 6.99 (H-2',, H-3'b, d's, 10). Viburnum urceo- 
latum (Caprifoliaceae) (220) 

co\ 

H-3b, bs), 1.08 (H-IO,, H-lOb, d, 7). 5.02 (OCH&, 

eo o*o 

Me OH 

part 8 part b 

345. URCEOLATOSIDE C 

part a part b 

C33H42015 678.69 mp 134-138' {a) -42.1' 
(MeOH) uv 238,228 (MeOH) (60 MHz Me2CO-dd 
7.44 (H-3,. H-3b, bS), 1.07 (H-lo,, H-lob, bd, 6), 
5.07 (OCH,Ar, S), 7.36, 7.00 (H-z'b, H-3'b, d's, 9). 
Viburnum urceolutum (Caprifoliaceae) (220) 

346. 10-DEHYDROGARDENOSIDE 
DIMER C34H44022 804.71 mp 168-170' Ial -113.9' 

(H2O) uv 235 (MeOH) (200MHzD20) 5.87 (H-1, 
d, 2), 7.46 (H-3, bs), 6.40 (H-6, dd, 6, 3), 5.74 (H-7, 
dd, 6,2), 2.77 (H-9, dd, 8,2), 5.23 (H-10, s), 5.94 (H- 
l ' ,  d, 1.2), 7.50(H-3', bs),6.46(H-6',dd, 6.4, 3.2), 

HO i (H-lo', s), 3.77 (COOMe); (nonaacetate CDCI,), 92.9, 
92.7 (C-1, C-1'), 149.5, 149.4 (C-3, C-3'), 111.7, 

6, C-6'), 138.8, 136.0 (C-7, C-7'), 96.1,84.3 (C-8, C- 

166.6, 166.5 (C-11,C-ll'), 51.3(OMe). Rundiucunrb- 
ioides (Rubiaceae) (14) 

5.84(H-7',dd,6.4, 1),2.99(H-9',dd,9.2, 1.2),5.58 
f+Me 

11 1.5 (C-4, C-4'), 37.2 (C-5, C-5'), 133.5, 128.9 (C- 

8'), 5 1.7,49.9 (C-9, C-9'), 105.7,gq.l (C-10, C-lo'), 

MeOOC 

TABLE 2. Alphabetical Compound Index 

(lR)-l-Acetoxyrnyodesen-3-ene 321 
(1s)- 1-Acetoxymydeserr-3-ene 322 
Acetylbarlerin 245 
6-O-(2,3,4-Acetylcinnamoyl-p-methoxycin- 

6'-O-Acetyldeutzioside 5 
7-O-Acetyl-8-epi-loganic acid 171 
10-0-Acetylgenipin 331 
10-0-Acetylgeniposide 260 
8-0-Acetylharpagide 44 
10-0-Acetyl-6~-hydroxymonogolioside 139 
7-0-Acetylloganic acid 178 
6-0-( 2"-O-Acetyl-3"-O-p-methoxy-trans-cin- 

namoy1)rhamnopyranosylaucubin 72 
6-0-Acetylmioporoside 32 
8-0-Acetylmiopomide 33 

namoy1)rhamnosylcataIpol 106 

8-0-Acetylmussaenosidic acid 184 
6-0-Acetylscandoside 193 
6-0-Acetylshanzhiside methyl ester 243 
8-0-Acetylshanzhiside methyl ester 244 
IO-0-Acetylsplendoside 275 
Adoxoside 270 
Adoxosidic acid 191 
Agnuside 76 
Ajugol 35 
Ajugoside 36 
Allobetonicoside 19 
Allosyldecaloside 8 
Allosylepoxydecaloside 12 
Amareloside 75 
Andromedoside 197 
6-0-Angeloylantirrinoside 26 
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Apodantheroside 283 
Arbortristoside A 238 
Arbortristoside B 278 
Argylioside 342 
Asperulosidol 143 
Asystasioside A 2% 
Asystasioside B 293 
Asystasioside C 299 
Asystasioside D 300 
Asystasioside E 127 
a-Aucubigenin 306 
P-Aucubigenin 307 
Aucubigenin- 1-0-P-cellobioside 60 
Aucubigenin- 1-0-P-gentiobioside 61 
Aucubigenin- 1-0- B-serotinoside 62 
Avicennioside 55 
Barbatoside 235 
Barlerin 244 
Bartsioside 58 
6-O-Benzoyl-6'-O-acetylshanzhiside methyl 

ester 248 
2'-O-Benzoylaucubin 63 
8-0-Benzoylharpagide 45 
6-0-Benzoylshanzhiside methyl ester 246 
8-0-Benzoylshanzhiside methyl ester 247 
7-0-Benzoyltecomoside 152 
5,7-Bisdeoxycynanchoside 122 
Boschnaside 132 
Cachineside I 149 
Cachineside I11 165 
Cachineside IV 163 
Cachineside V 161 
10-0-Caffeoyldeacetyldaphylloside 264 
2'-O-cis-Caffeoylloganin 222 
2'-O-trans-Caff.ylloganin 223 
6-0-Caffeoylnyctanthoside 278 
6-0-(2"-0-Caffeoylrhamnopyranosylkatalpol 94 
6-0-(3''-0-C~eoylrha~nopyranosyl)catalpo1 95 
Calycinoside 119 
Campenoside 150 
Campsiside 162 
Capensioside 120 
Caprarioside 45 
Catalpin 315 
Catalpolgenin- 1-0-a-L-arabinofuranoside 88 
6'-O-Cinnamoylantirrinoside 25 
10-0-Cinnamoylaucubin 77 
10-0-cis-Cinnamoylcatalpl 117 
7-0-Cinnamoyl-8-epi-Loganic acid 173 
8-04s-Cinnamoylharpagide 46 
10-0-trans-Cinnamoylmelittoside 82 
2'-O-Cinnamoylmussaenosidic acid 187 
6-0-(2"-0-Cinnamoyl-a-~-rhamnopyranosyl) 
aucubin 69 

6-0-(3"-0-Cinnamoyl-a-~-rhamnopyranosyl) 
aucubin 70 

7-0-Cinnamoyltecomoside 1% 
Cistachlorin 312 
Cistanin 311 
6-0-p-Coumaroylajugol 40 
10-Osis-p-Coumaroylaucubin 78 

10-0-trans-p-Coumaroylaucubin 79 
6-0-p-Coumaroylcatdpol 110 
4'-0-p-Coumaroyl-7,8dihydrr>-8dehydroxy- 

6"-0-p-Coumaroylgenipin gentiobioside 261 
6'-O-p-Coumaroylharpagide 48 
8-0-p-Coumaroylharpgide 47 
6-O-truns-p-CoumaroyI-6~-hydroxyloganin 237 
4'-O-ci~-p-Coumaroylloganic acid 176 
4 '-0-trans-p-Coumaroylloganic acid 177 
2'-Osz~-Coumaroylloganin 218 
2'-O-truns-Coumaroylloganin 219 
4'-0-cis-p-Coumaroylloganin 220 
4'-O-truns-p-Coumaroylloganin 221 
7-0-p-Coumaroylloganin 227 
6'-O-p-Coumaroylprocum bide 24 
6-0-(3"-O-p-Coumaroyl-a-~-rhamnopyranosyl) 

6-0-(2"-O-p-CoumaroyI-a-~-rhamnopyranosyI) 

6-0-(3"-0-p-CoumaroyI-a-~-rhamnopyranosy1) 

6-0-p-Coumaroylscandoside methyl ester 266 
3"-O-p-Coumaroylsinutol 71 
7-0-p-Coumaroyltecomoside 155 
Cynanchoside 129 
Daunoside 51 
Deacetylasperulosidic acid methyl ester 262 
Deacetylasperulosidic acid methyl ester 
aglycone 327 

Deacetyldaphylloside 262 
Decapetaloside 138 
DecumbesideA 23 
DecumbesideB 22 
DecumbesideC 50 
DecumbesideD 49 
10-Dehydrogardenoside 289 
IO-Dehydrogardenoside dimer 346 
10-Dehydrogeniposide 288 
7-Dehydrologanin 229 
l-Dehydroxy-3,4-dehydroaucubigenin 305 
6-Deoxycatalpol 86 
7-Deoxy-8-epi-loganic acid 169 
7-Deoxy-8-epi-loganin 209 
7-Deoxygardoside 189 
10-Deoxygeniposide 208 
5-Deoxylamiol 134 
5-Deoxylamioside 135 
6-Deoxylamioside 136 
10-Deoxymelittoside 16 
5-Deoxypulchelloside I 234 
5-Deoxystansioside 144 
Depressoside 2% 
10-Descinnamoylglobularimin 124 
10-Descinnamoylglobularinin 125 
6-Desoxy-8-O-isofemloylharpagide 30 
a-Deutziogenin 301 
B-Deutziogenin 302 
6,8-Di-O-acetylshanzhiside methyl ester 245 
6,6'-Di-O-benzoylshanzhiside methyl ester 249 
2',8-Di-O-foliamenthoyleuphoroside 160 

methylhsioside 1 

aucubin 71 

catalpal 91 

catalpal 92 
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6,7 -Dihydroapodanthemide 270 
3,4-Dihydroaucubin 56 
(&!+7,8-Dihydmucubin 121 
Dihydrobrasoside 198 
Dihydrocatalpol 87 
8a-Dihydrogeniposide 269 
8B-Dihydrogeniposide 270 
a-Dihydrogriselinoside 291 
B-Dihydrogriselinoside 292 
a-Dihydrohastatoside 231 
B-Dihydrohastatoside 232 
a-Dihydroverbenol 140 
B-Dihydroverbenol 141 
5~,7a-Dihydroxydeutziol 6 
7a ,  10-Dihydroxyharpagide 129 
Durantoside 4 255 
Eccrernocarpol A 308 
Eccrernocarpol B 310 
6-epi-Aucubin 59 
8-epi-Boschnaloside 144 
8-epi-Caryptoside 252 
lt5,9-cpi-DeoxyIoganic acid 168 
-2-Dihydrocornin 210 
7-epi-(Di-m-hydroxybenzoyl)loganic acid 182 
7-epi-(m-Hydroxybenzoyl)loganic acid 180 
8-epi-Iridodial glucoside 132 
3-epi-Jioglutin A 318 
B-epi-Loganic acid 170 
7-epi-Loganin 212 
8-epi-Loganin 214 
7-epi-O-(m-Methoxybenzoyl)loganin 213 
6-cpi-Monomelittoside 80 
8-epi-Splendoside 273 
&pi-Stilbericoside 2 
Epoxydecaloside 11 
5 ,6-P-Epoxy-7$-hydroxyy-8$-rnethyl- 1-B-s  

6a,7a-Epoxysplendoside 286 
6B,7$-Epoxysplendoside 287 
Eranthernoside 130 
Euphroside 158 
cis-Eurostoside 78 
tram-Eurostoside 79 
6-04;s-Feruloylajugol 41 
6-0-trans-Feruloylajugol 42 
6-04s-Feruloylcatalpol 112 
6-0-trans-Feruloylcatalpl 113 
2’-0-cis-Feruloylloganin 224 
2’-O-trans-Feruloylloganin 225 
6-0-Feruloylscandoside methyl ester 268 
6-0-Feruloylshanzhiside 188 
6-0-Foliamenthoylajugol 43 
6-0-Foliamenrhoylcatalpol 116 
6-0-Foliamenthoyl-6-epi-aucubin 75 
8-0-Foliarnenthoyleuphroside 159 
Galioside 284 
Galioside 10-acetate 285 
Galioside aglucone 335 
Gardenogenin A 332 
Gardenogenin B 333 
Gardenosidic acid 195 

rhamnosidal iridoid 20 

a-Gardiol 333 
$-Gardiol 334 
Gardoside methyl ester 258 
Gelsernide 324 
Gelsernide 7-glucoside 202 
Globularicisin 117 
Globularin 118 
6-0-Glucopyranosylaucubin 65 
6’-O-Glucosylaucubin 61 
6-O-Glucosyl-2’-O-benzoylaucubin 64 
Glucosyldecaloside 9 
Glucosylepoxydecaloside 13 
5-O-Glucosyhad$dienoside 119 
Glutinoside 128 
6$-Hydroxyadoxoside 271 
8a-Hydroxyapodanthoside 290 
6-0-p-Hydroxybenzoylajugol 37 
10-0-p-Hydroxybenzoylaucubin 76 
6-O-p-Hydroxybenzoyl-6jpi-aucubin 73 
7-O-pHydroxybenzoyl-8~I-loganic acid 172 
6-O-p-Hydroxybenzoyl-6-cpi-monomelitto- 

7-0-p-Hydroxybenotylgardoside 190 
4’-O-m-Hydroxybenzoylloganin 216 
6’-O-m-Hydroxybenzoylloganin 217 
2 ‘-0-p-Hydroxybenzoyhussaenosidic acid 185 
6’-O-p-Hydroxybenzoylmussaenosidic acid 186 
7-0-p-Hydroxybenzoylrecomoside 153 
5 -Hydroxy campenoside 154 
5-Hydroxycampsiside 164 
10-Hydroxycornin 276 
1 1-Wydroxydecapetaloside 142 
1 1-Hydroxydeutzioside 11 
&-Hydroxy- l-cpi-genipin 328 
7$-Hydroxy-8-epi-iridodial glucoside 133 
5-Hydroxy-&pi-loganin 233 
6a-Hydroxygenipin 329 
6B-Hydroxygenipin 330 
6a-Hydroxygeniposide 262 
6&Hydroxygeniposide 265 
6B-Hydroxyipolamiide 253 
6$-Hydroxyloganin 236 
10-Hydroxyloganin 272 
9-Hydroxysernperoside 201 
9-Hydroxysernperoside aglucone 325 
6$-Hydroxysplendoside 279 
7a-Hydroxysplendoside 281 
7B-Hydroxysplendoside 282 
6B-Hydroxysplendoside 10-acetate 280 
7$-Hydroxystanside 149 
Hygrophiloside 131 
Ipolamiide 240 
6-0-(2”-O-IsoferuloyIrhamnopyranosyl) 

catalpol 96 
6-0-(3“-0-lsoferuloylrhamnopyranosyl) 

catalpol 97 
Isoscrophularioside 77 
6-0-Isovanilloylcatalpol 10s 
Jaranidoside 54 
Jioglutin A 319 
Jioglutin B 318 

side 84 
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Jioglutin C 316 
Jioglutoside A 88 
Jioglutoside B 257 
7-Ketologanin 229 
Kiclorioside 28 
Lamiide 2% 
Lamourouxide I 167 
h n u r i d e  36 
Linarioside 55 
Loganetin 326 
Loganicacid 175 
Loganin 215 
Lychnitoside 7 
Lytanthosalin 77 
Melittoside 81 
Mentzelosylepoxydecaoside 14 
6-O-p-Methoxybenzoyl-6-epi-monomelitto- 

6-09-Methoxycinnamoylaucubin 74 
6-0-p-Methoxycinnamoylcatalpside 111 
6-0-p-Methoxycinnamoylscandoside methyl 

7-0-p-Methoxycinnamoyltecomoside 1% 
(IR)-l-Methoxymyodesert-3-ene 320 
4-Methylantirrinoside 137 
10-Methylixoside 207 
Methyl paederosidate 263 
3-0-Methylrehmaglutin B 319 
6’-0-[2(R)-Methyl-3-veratroyloxypropanoyl) 

loganin 226 
Mollugoside 290 
Monotropein 1% 
Monotropein methyl ester 284 

side 85 

ester 267 

MS-5 184 
MS-6 171 
Mussaenoside 239 
Mussaenosidic acid 183 
Myodesertin 320 
Myoporoside 31 
Negundoside 185 
Nemoroside 116 
Nemorososide 43 
6-0-Nerol-8-oylantirinoside 29 
Nigroside 1 70 
Nigroside 2 69 
Nishindaside 57 
Nyctanthoside 277 
Oldenlandoside I 266 
Oldenlandoside I1 268 
Paederoside 203 
Paulownioside 123 
Penstemonoside 211 
Penstemoside 230 
Periclymenoside 228 
Periclymenosidic acid 179 
7-0-(5-Phenyl-2,4-pentadienoyl)-8-epePi-loganic 

acid 174 
1 0-045 -Phenyl -2,4-pen tadienoy1)genipidic 

acid 192 
Physoside 53 
Pinifolin 157 

Plantarenaloside 145 
Plantarenalosigenin-1-0-@-gentiobioside 146 
Pondraneoside 164 
PremnosideA 100 
Premnoside B 101 
Premnoside C 102 
Premnoside D 103 
Procumboside 21 
Pulverulentoside I 98 
Pulverulentoside I1 99 
Quinovosyldecaloside 10 
Radiatoside 343 
Radiatoside B 341 
Radiatoside C 340 
Randioside 15 
Rehmaglutin A 313 
Rehmaglutin B 317 
Rehmaglutin D 314‘ 
Rehmannioside A 89 
Rehmannioside B 90 
Rehmannioside C 34 
Rehmannioside D 83 
6-O-a-~-Rhamnopyranosylaucubin 68 
6-0-(4”-0-a-~-Rhamnopyranmylvanilloyl) 

ajugol 39 
Saccatoside 91 
a-Scabrogenin 303 
p-Scabrogenin 304 
Scabrosidol 6 
Scandoside methyl esrer 265 
Scandoside methyl ester aglucone 330 
Scropolioside A 104 
Scropolioside B 105 
Semperoside 199 
Senburiside I 181 
Senburiside I1 182 
6-O-Senecioylantirrinoside 27 
Sesamoside 256 
Shanzhiside methyl ester 241 
Shanzhisin methyl ester gentiobioside 242 
Sinuarol 68 
Sinuatoside 67 
6-0-Sinuatosylaucubin 67 
Sophorosylmonomelittoside 83 
Specionin 309 
Specioside 110 
Speedoside 115 
Splendoside 274 
Splendoside 10-acetate 275 
Stanside 144 
Stansioside 147 
Stansiosigenin I-0-@-gentiobioside 148 
Stilbericoside 3 
Stricroloside 259 
Swertiaside 180 
Syringopicrogenin A 336 
Syringopicrogenin B 337 
Syringopicrogenin C 338 
Syringopicroside B 297 
Syringopicroside C 298 
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6-0-Syringyl-8-0-acetylshanzhiside methyl 
ester 251 

6-0-Syringylshanzhiside methyl ester 250 
Tarennine 188 
Tarphetalin 240 
Tecomoside 151 
Teucardoside 18 
Teucrein 323 
Teuhircoside 17 
Thunbergioside 4 
Ugandoside 166 
Undulatin 1 
Unedide 194 
Urceolatoside A 344 
Urceolatoside B 339 

Urceolatoside C 345 
Urceolatoside D 295 
v 1  204 
V2 205 
v 3  206 
6-0-Vanilloylajugol 38 
Vebraside 200 
6-0-Veratroylcatalposide 109 
Verbascoside A 93 
Verbascoside B 126 
Verproside 107 
Virginioside 52 
Welloside 114 
6-O-P-~-Xylopyranosylaucubin 66 
Yuheinoside 145 

TABLE 3 .  Molecular Formula Index 

GH I2O4 
306 a-Aucubigenin 
307 P-Aucubigenin 
301 a-Deutziogenin 
302 P-Deuttiogenin 

303 a-kabrogenin 
304 P-Scabrogenin 

312 Cistachlorin 

314 Rehmaglutin D 

317 Rehmaglutin B 

305 l-Dehydroxy-3,4-dihydroaucubigenin 

311 Cistanin 

313 Rehmaglutin A 

324 Gelsemide 

325 9-Hydroxysemperoside aglucone 

319 Jioglutin A (3-0-methylrehmaglutin B) 
318 Jioglutin B (3-epi-Jioglutin A) 

316 Jioglutin C 

GH1205 

C9H13C103 

GH13C104 

1 

GH14O3 

GH 14O4 

(%“14°5 

CIOH I2O5 

c ,OH 1 4 0 s  

C10H15C105 

C10H1606 

1 lH 14O6 
327 

335 
332 
333 
334 
328 
329 
330 

Deacetylasperulosidic acid methyl 
ester aglycone 

Galioside aglucone 
Gardenogenin A 
Gardenogenin B (a-Gardiol) 
P-Gardiol 
6a-Hydroxy- l-epi-genipin 
6a-Hydroxygenipin 
6P-Hydroxygenipin (Scandoside 

methyl ester aglucone) 

I lH 16OS 
326 Loganetin 

320 ( 1R)- 1-Methoxymyodesert-3-ene 
c l  lH I8O2 

(Myodesenin) 

308 EccremocarpolA 

310 Eccremocarpol B 

321 (1R)- 1-Acetoxymyodeserr-3-ene 
322 (1s)- I-Acetoxvmyodesert-3-ene 

331 10-0-Acetylgenipin 

323 Teucrein 

1 lH 18O6 

CIlH2fJO7 

C12H1803 

C13H1606 

C14H2005 

C14H2009 
88 Jioglutoside A (Catalpogenin- 1-0-a-r- 

arabinofuranoside) 
14H20010 

2 6-epi-Stilbericoside 
3 Srilbericoside 

4 Thunbergioside 

131 Hygrophiloside 
17 Teuhircoside 

58 Barrsioside 
20 5,6-P-Epoxy-7f3-hydroxy-8P-methyl- 

1-P-Drhamnosidal iridoid 

C14H21C1010 

C15H20O9 

C15H2208 

7 Lychnitoside 
lsH2209 

86 6-Deoxycatalpol 
59 6-epi-Aucubin 
130 Eranthemoside 

C15H22OIO 
80 6-epi-Monomelittoside 
11 Epoxydecaloside (1 1-Hydroxydeutzio- 

side) 
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21 Procumboside 
52 Virginioside 

127 Asystasioside E 
128 Glutinoside 
55 Linarioside 

120 Capensioside 

C I 5 H 2 3 C ~ O l O  

1 SH2408 

C15H2409 
35 Ajugol 
56 3,4-Dihydroaucubin 

31 Myoporoside 
121 (8S)-7,8-Dihydroaucubin 

1 s H 2 4 0  IO 
122 5,7-Bisdeoxycynanchoside 
51 Daunoside 
87 Dihydrocatalpol 
53 Physoside 

C15H2401 1 
124 10-Descinnamoylglobularimin 
125 10-Descinnamoylglobularinin 
123 Paulownioside 
6 Scabrosidol(5~,7a-Dihydroxydeutziol) 

15H24012 
129 Cynanchoside (7a, 10-Dihydroxy- 

harpagide) 
C16H ISo, 
315 Catalpin 

C16H20010 
15 Randioside 

C16H2209 
189 7-Deoxygardoside 
166 Ugandoside 

202 Gelsemide 7-glucoside 

195 Gardenosidic acid 
1% Monotropein 

144 5-Deoxystansioside (Stanside, 8-epi- 

C16H22010 

C6H2201 1 

16H2408 

Boschnaloside) 
C16H2409 
149 Cachineside I (7P-Hydroxystanside) 
169 7-Deoxy-8-epi-Loganic acid 
198 Dihydrobrasoside 
168 1,5,9-epi-Deoxyloganic acid 
145 Plantarenaloside (Yuheinoside) 
199 Semperoside 
147 Stansioside 

191 Adoxosidic acid 
143 Asperulosidol 
161 Cachineside V 
170 8-epi-Loganic acid 
158 Euphroside 
201 9-Hydroxysemperoside 
175 Loganic acid 
137 4Methylantirrinoside 
183 Mussaenosidic acid 
151 Tecomoside 
200 Vebraside 

16H24010 

C16H2401 1 

163 Cachineside IV 

194 Unedide 

132 Boschnaside (8-epi-Iridodial glucoside) 

138 Decapetaloside 
133 7P-Hydroxy-8-epi-iridodial glucoside 

1% 5-Deoxylamiol 
140 a-Dihydroverbenol 
141 P-Dihydroverbenol 
142 1 1-Hydroxydecapetaloside 

288 10-Dehydrogeniposide 

289 10-Dehydrogardenoside 
207 10-Methylixoside 

290 Mollugoside (8a-Hydroxyapodan- 

C16H24012 

16H2607 

C16H2608 

C16H2609 

CI7H22OlO 

C17H22OlI  

C l 7 H 2 2 O l 2  

thoside) 

208 10-Deoxygeniposide 
C17H2409 

C17H240 IO 
5 6’-O-Acetyldeutzioside 

283 Apcdantheroside 
258 Gardoside methyl ester 
229 7-Ketologanin (7-Dehydrologanin) 

276 10-Hydroxycornin 
262 6a-Hydroxygeniposide (Deacetylda- 

phylloside, Deacetylaspemlosidic 
acid methyl ester) 

265 6B-Hydroxygeniposide (Scandoside 
methyl ester) 

284 Monotropein methyl ester (Galroside) 
259 Strictoloside 

286 6a, 7a-Epoxysplendoside 
287 6B,7p-Epoxysplendoside 
256 Sesamoside 

209 7-Deoxy-8-epi-Loganin 
157 Pinifolin 

C17H24011 

17H24012 

17H2609 

17H26010 
32 6-0-Acetylmioporoside 
33 8-0-Acetylmioporoside 
270 Adoxoside (8p-Dihydrogeniposide, 

6,7-Dihydmpodantheroside) 
36 Ajugoside (Leonuride) 
269 8a-Dihydrogeniposide 
210 6-epi-Dihydrocornin 
212 7-epi-Loganin 
214 8-epi-Loganin 
215 Loganin 
239 Mussaenoside 
211 Penstemonoside 

C17H2601 1 

44 8-0-Acetylharpagide 
234 5-Deoxypulchelloside I 
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231 a-Dihydrohastatoside 
232 p-Dihydrohastatoside 
252 8-epi-Caryptoside 
273 8-epi-Splendoside 
271 6p-Hydroxyadoxoside 
233 5-Hydroxy-8-epi-loganin 
236 6~-Hydroxyloganin 
272 10-Hydtoxyloganin 
240 Ipolamiide 
230 Penstemoside 
241 Shanzhiside methyl ester 
274 Splendoside 

253 6p-Hydroxyipolamiide 
279 6B-Hydroxysplendoside 
281 7a-Hydroxysplendoside 
282 7p-Hydroxysplendoside 
54 Jaranidoside 
254 Iamiide 
277 Nyctanthoside 

336 Syringopicrogenin A 

337 Syringopicrogenin B 

203 Paederoside 

193 6-0-Acetylscandoside 

171 74-Acetyl-8-epi-loganic acid (MS-6) 
178 7-0-Acetylloganic acid 
184 8-0-Acetylmussaenosidic acid (MS-5) 

291 a-Dihydrogriselinoside 
292 p-Dihydrogriselinoside 

139 10-0-Acetyl-6~-hydroxymongolioside 
135 5-Deoxylamioside 
136 6-Deoxylamioside 

338 Syringopicrogenin C 

260 10-0-Acetylgeniposide 

285 Galioside 10-acetate 
206 v 3  

C17H26012 

C18H2006 

C18H2007 

C 1 8 H 2 2 O l l S  

C18H24012 

lSH26O I1  

C18H26012 

c 1 s H 2 s O  10 

C19H2208 

C19H26011 

19H260 12 

&26O 12’ 

19H280 12 

263 Methyl paederosidate 

243 6-0-Acetylshanzhiside methyl ester 
244 84-Acetylshanzhiside methyl ester 
275 Splendoside 10-acetate (104-Acetyl- 

splendoside) 
C19H28013 
280 6B-Hydroxysplendoside IO-acetate 

309 Specionin 
C20H2608 

C 2 0 H 2 8 0 1 1  
26 6-0-Angeloylantirrinoside 
27 6-0-Senecioylantirrinoside 

c20H 30° 13 
62 Aucubigenin- 1-0-p-serotinoside 
14 Menttelosylepoxydecaloside 
66 6-0-~-~-Xylopyranosylaucubin 

45 Caprarioside (8-0-Benzoylharpagide) 
C 2 1 H 2 8 O I l  

C21H30013 
235 Barbaroside 
245 6,8di-O-Acetylshanthiside methyl 

ester 
18 Teucardoside 

19 Allobetonicoside 

10 Qunovosyldecaloside 
68 SinuatoI (6-Oa-L-Rhamnopyranosyl- 

C21H30014 

c2 l H 3 2 0 1 3  

aucubin) 

8 Allosyldecaloside 
C21H32014 

60 Aucubigenin- 1-0-p-cellobioside 
16 10-Deoxymelittoside 
65 6-0-Glucopyranosylaucubin 
61 6’-O-Glucosylaucubin 
9 Glucosyldecaloside 

‘2 IH32O15 
12 Allosylepoxydecaloside 
13 Glucosylepoxydecaloside 
81 Melittoside 
89 Rehmannioside A 
90 Rehmannioside B 

C21H32016 
119 Calycinoside (5-0-Glucosyl- 

maddienoside) 

34 RehmanniosideC 
C21H34014 

C21H34015 
126 Verbascoside B 

C22H26010 
63 2’-O-Benzoylaucubin 

C22H26011 
76 Agnuside (104-p-Hydroxybenzoyl- 

73 6-O-p-Hydroxybenozyl-6-crpi-aucubin 

84 6-O-p-Hydroxybenozyl-6+- 
monomelittoside 

aucubin) 

C22H26012 

C22H26013 
107 Verproside 

C 2 2 H 2 8 0 ,  1 
37 6-0-p-Hydroxybenzoylajugol 

C22H32014 
293 Asystasioside B 
299 Asystasioside C 

300 Asystasioside D 

294 Asystasioside A 
146 Plantare~osigenin-l-0-B-gentiobioside 
148 Stansiosigenin- 1-0-p-gentiobioside 

190 7-0-p-Hydroxybenzoylgardoside 

C22H3201> 

C22H34014 

C23H26012 
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C23H2809 
1 Undulatin (4‘-0-p-Coumaroyl-7,8- 

dihydro-8dehydroxymethyl- 
bartsioside) 

152 7-0-Benzoyltecomoside 

172 7-0-p-Hydroxybenzoyl-8-epi- 

186 6’-O-p-Hydroxybenzoylmussaenosidic 

153 7-0-p-Hydroxybenzoyltecomoside 

C23H28011 

C23H28012 

loganic acid 

acid 

85 6-0-p-Methoxybenozyl-6-epi- 
monomelittoside 

mussaenosidic acid) 

loganic acid) 

108 6-0-isovanilloylcatalpol 

295 Urceolatoside D 

57 Nishindaside 
38 6-0-Vanilloylajugol 

185 Negundoside (2’-0-p-hydroxybenzoyl- 

180 Swertiaside (7-epi-(m-Hydroxybenoyl) 

C23H28013 

C23H30011 

C23H30012 

C23H34013 
257 Jioglutoside B 

242 Shanzhisin methyl ester gentiobioside 

77 isoscrophularioside (10-0-Cinnamoyl- 

C23H36016 

C24H28010 

aucubin, Lytanthosalin) 
C24H2801 1 

23 DecumbesideA 
22 DecumbesideB 
78 cis-Eurostoside (lO-O-ciJ-p-Coummyl- 

aucubin) 
79 tram-Eurostoside (10-0-tramp- 

Coumaroylaucubin) 
117 Globularicisin (10-0-cis-Cin- 

namoylcatalpol) 
118 Globularin 

C24H28012 
24 6’-0-p-Coumaroylprocumbide 
110 Specioside (6-0-p-Coumaroylcatalpol) 

C24H30011 
46 8-04-Cinnamoylha ide  
40 6-0-p-Coumaroylajugol 

C24H30012 
246 6-0-Benzoylshanzhiside methyl ester 
247 8-0-Benozylshanzhiside methyl ester 
48 6‘-O-p-Coumaroylharpagide 
47 8-0-p-Coumaroylharpagide 
216 4’-O-m-Hydroxybanozylloganin 
217 6’-O-m-Hydroxybenzoylloganin 
297 Syringopicroside B 

109 6-0-Veratroylcatalposide 
C24H30013 

C25H28011 
25 6’-O-Cinnamoylantirrinoside 

C25H28012 
204 v 1  

197 Andromedoside 

150 Campenoside 

162 Campsiside 
173 7-0-Cinnamoyl-S-epi-loganic acid 
187 2’-O-Cinnamoylmussaenosidic acid 
1% 7-0-Cinnamoyltecomoside (5-Hy- 

74 6-0-p-Methoxycinnamoylaucubin 

176 4’-O-ris-p-Coumaroylloganic acid 
177 4’-O-tram-p-Coumaroylloganic acid 
155 7-0-p-Coumaroyltecomoside 
111 6-0-p-Methoxycinnamoylcatalpide 
164 Pondraneoside (5-Hydroxycampsiside) 

165 Cachineside 111 
112 6-O-czs-Feruloylcatalpol 
113 6-0-tram-Femloylcatalpl 

C25H28013 

C25H30010 

C2,H300 11 

droxycampenoside) 

C25H30012 

C2SH30013 

C25H32012 
30 6-Desoxy-8-0-isoferuloylharpagide 

41 6-O-czs-Fedoylajugol 
42 6-0-tram-Feruloylajugol 

213 7-epi-(m-Methoxybenzoyl)loganin 

‘2SH32013 
298 Syringopicroside C 

C25H3601 1 
75 Amareloside (6-O-Foliamenthoyl-6+#i- 

aucubin) 

28 Kickxioside 

catalpol) 

C25H36012 

116 Nemoroside (6-0-Foliamenthoyl- 

29 6-0-Nerol-8-oylantirrinoside 

43 Nemorososide (6-0-Foliamenthoyl- 
C25H38011 

ajugol) 
C26H 30° 13 
266 6-0-p-Coumaroylscandoside methyl 

ester (Oldenlandoside I) 
C26H30014 
264 lO-Caffeoyldeacetyldaphylloside 

218 2’-O-cis-Coumaroylloganin 
219 2’-O-trans-Coumaroylloganin 
220 4‘-O-cIs-p-Coumaroylloganin 
221 4’-O-trum-p-Coumaroylloganin 
227 7-0-p-Coumaroylloganin 
156 7-0-p-Methoxycinnamoyltecomoside 

248 6-O-Benzoyl-6‘-O-acetylshanzhiside 
methyl ester 

222 2’-O-cis-Caf€eoylloganin 
223 2’-O-trans-Caffeoylloganin 
237 6-O-trans-p-CoumaroyI-6~-hydroxy- 

C26H32012 

C26H320 13 

loganin 
50 DecumbesideC 
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49 DecumbesideD 
C26H32014 
255 Durantoside 4 
188 Tarennine (6-0-Feruloylshanzhiside) 

278 Arbortristoside B (6-0-Caf- 
C26H32015 

feoylnyctanthoside) 
C26H34011 
250 6-0-Syringylshanzhiside methyl ester 

339 Urceolatoside B 

167 Lamourouxide I 

159 8-0-Foliamenthoyleuphroside 

C26H36013 

C26H38011 

C26H38012 

C26H40018 
67 Sinuatoside (6-0-Sinuatosylaucubin) 

C27H28013 
205 V 2  

192 lO-O-(S-Phenyl-2,4-pentadienoyl) 
C27H30011 

geniposidic acid 
C27H3201 1 
174 7-0-(5-Phenyl-2,4-Pentadienoyl)-8- 

epi-loganic acid 
C27H32013 
267 6-0-p-Methoxycinnamoylscandoside 

methyl ester 
C27H32014 
268 6-0-p-Femloylscandoside methyl 

ester (Oldenlandoside 11) 
C27H34013 
238 Arbortristoside A 
224 2’-O-cis-Feruloylloganin 
225 2’-O-trans-Feruloylloganin 

C27H42020 
83 Rehmannioside D (Sophorosylmono- 

melittoside) 
C27H44015 

64 6-O-Glucosyl-2‘-O-benzoylaucubin 

251 6-0-Syringyl-8-0-acetylshanzhiside 
C28H360 16 

methyl ester 
C29H40016 

39 6-0-(4”-0-a-~-Rhamnopyranosyl- 
vanilloybajugol 

C30H32014 
182 Senburiside I1 [7-epi-(di-m-Hydroxy- 

benzoy1)loganic acid] 
C30H380 14 

70 Nigroside 1 [6-0-(3”-0-Cinnamoyl-a- 
~-rhamnopyranosyl)au~ubin] 

69 Nigroside 2 [6-0-(2”-0-CinnamoyI-a- 
L-rhamnopyranos y 1)aucubin) 

C30H38015 
71 3”-O-p-Coumaroylsinuatol [6-043”- 

0-p-Coumaroyl-a-L-rhamnopy - 
ranosy 1)aucubinI 

c3&38016 
82 10-0-trans-Cinnamoylmelittoside 
92 6-0-(3”-O-p-Coumaroyl-a-r-rharnno- 

pyranosylkatalpol 

a-~-rhamnopyranosyl)atalpol] 
91 Saccatoside {6-0-(2”-o-p-c0~mar0y1- 

C30H38017 
94 6-0-(2”-0-Caffeoylrhamnopyranosyl) 

95 6-0-(3”-O-Caffeoylthamnopyranosyl) 
catalpol 

catalpol 

115 Speedoside 

226 6’-0-{2(R)-Methyl-3-veratroyloxy- 

C30H38018 

C30H40015 

propanoyllloganin 
C31H34013 
249 6,6’-O-Dibenzoylshanhiside methyl 

ester 

93 Verbascoside A 

96 6-0-(2”-O-Isoferuloylrhamnopyranosyl) 

97 6-0-(3”-0-1soferuloylrhamnopyranosyl) 

c3 IH4O016 

C31H40017 

catapol 

catapol 

114 Welloside 

340 Radiatoside C 

341 Radiatoside B 

342 Argylioside 

343 Radiatoside 

261 6“-O-p-Coumaroylgenipin gentiobioside 

179 Periclymenosidic acid 

3-44 Urceolatoside A 

345 Urceolatoside C 

c3 lH40018 

C31H42018 

C31H42019 

c3 IH44O18 

c3 IH44O19 

C32H40017 

C32H42018 

C33H42014 

C33H42015 

C33H42016 
72 6-0-(2”-0-Acetyl, 3-0-p-methoxy- 

trunr-cinnamoyl)rhamnopyranosyl- 
aucubin 

98 Pulverulentoside I 

99 Pulverulentoside I1 

C33H42017 

C33H42018 

C33H44018 
228 Periclymenoside 

181 Senbutiside I 

346 10-Dehydrogardenoside dimer 

296 Depressoside 

104 Scropolioside A 

160 2’,8-O-Difoliamenthoyleuphoroside 

C34H38016 

C34H44022 

C35H42020 

C35H44018 

C36H52014 
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c39%4019  
101 Premnoside B 

100 PremnosideA 

103 Premnoside D 

C39H44020 

C40H46019 

C40H46020 
102 Premnoside C 

105 Scropolioside B 

106 6-0-(2,3,4-O-Aceryl-cinnamoyl-p- 

C41H46017 

C42H48018 

methoxy cinnamoy1)rhamnosy lcatalpol 

TABLE 4. Plant Index 
For cases in which plant family identification were not given or in which two family names were found for a 

single species, a recent authoritative dictionary (249) was used. 

Acanthaceae 
Asystasia 127,293,294,299,300 
Barleria 20,243,244,245,252 
Erantbemum 130 
Hygopbila 131 
Pbaulopsis 121 
Tbunbergia 2,3,4 

Alangium 178 

Argylia 169,189,340,341,342,343 
Campsidium 146,148 
Campsis 149,150,151,154,161,162, 

Cataba 110,309,315 
Ercrmarpus 308,310 
Masfadyema 122,129 
Paulownia 123 
Tabebuia 110 
Teroma 59,73,75,80,84,85,144,145, 

Teromella 1 

Bu&lqa see Loganiaceae 

hnicera 179,228 
Viburnum 138,139,295,339,%, 345 

A n d r o d  197 
Arbutus I%, 1% 

Fouquieria 236,274,275,279,280,282, 

Alangeaceae 

Bignoniaceae 

163,164,165 

147,152,153,154,155,156 

Buddlejaceae 

Caprifoliaceae 

Ericaceae 

Fouquieriaceae 

285,287 

EsythraM 217 
Gentiana 176,177,216,218,219,220, 
221,222,223,224,225,226,296, 
326 

Gentianaceae 

Swertia 180,181,182 

Rebmannia see Scrophulariaceae 

Globularia 117,118 

Deutzia see Saxifragaceae 

Ajuga 22,23,35,36,44, 49,50, 54 
Betonica 19,32 

Gesneriaceae 

Globulariaceae 

H ydrangeaceae 

Labiatae 

Lamiastrum 16 
Lamium 135,136 
Nepeta 168 
Pbysostegia 31, 52, 53 
Salvia 251 
Satureja 134,137 
Teurrium 17,18,323 

Lamiaceae see Labiatae 
Lentibulariaceae 

Pinguicula 117 
Utricularia 86 

Mentzelia 5,8,9,10,11,12,13,14 

Bu&ltja 74,111 
Darfntainia 227 
Gelsemium 199,201,202,324 
Stsycbnos 229 

Myopmm 31,320,321,322 

Nyctantbes 237,238,278 
Syringa 297,298,336,337,338 

Loasaceae 

Loganiaceae 

Myoporaceae 

Oleaceae 

Orobanchaceae 
Boscbniakia 132 
Cistancbe 311, 312 

Harpagopbytum 21,24,47 
Rogeria 46,443 
Sesamum 256 

Plantago 56,81,145 

Retzia 120 

Cantbium 241,242 
Feretia 283 
Gardenia 260,261 
Galium 193,195,204,205,206,272, 

Hedyotis 266,267,268 
Mussaenria 239 
Oldenlandia 266, 268 
Pla-tronia 246,247,248,249 
Randia 15,207,264,289,327,346 
Rotbmannia 333,334 
Tarenna 188 

Pedaliaceae 

Plantaginaceae 

Retziaceae 

Rubiaceae 

290 

Saxifragaceae 
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Deutzia 6, 301, 302,303,304 

Anawhinum 25,29 
Antirrhinum 119 
Berseya 108,239 
Capraria 45 
Castilleja 82,86,191,270,271 
Euphraria 79,158,270 
Kickxia 28 
Lamourouxia 167 
Linaria 26,27,133,170 
Melampyrum 183,258 
Monwhasma 171,lM 
Odontites 60,61,62,63,64,65,214 
Parentucellia 258 
Pedicularis 230 

Scrophulariaceae 

Penstemon 43,58,77,116,157,211,232, 
235,254,259,276 

P i m h i z a  112,113 

Rebmannia 34,37,38,39,40,41,42,83, 
88,89,90,128,257,313,314,316, 
317,318,319 

Smphularirr 104,105,106,305 
Verbascum 7,66,67,68,69,70,71,72, 

Veronica 107,114,115,172,190 
Veronicastrum 30,109 

Auicennia 55,173,174,187,192 
Cithanxylum 234 
Clerodnrdnrm 33,159,160,166 
Duranta 255 
Nyctanthu see Oleaceae 
Pmnna %, 95, %,97,100,101,102,103 
Stachytarphcta 240,253 
Stilk 3 
V e r k  200 
V i t u  57,76,78,185,1%6 

91,92,93,98,99,126 

Verbenaceae 
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