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Abstract-Trtterpenotds isolated from various sources are reviewed. The newer techniques used m then isolation and 
structure elucldatlon are discussed. A compdatlon of the trlterpenolds Isolated during the period 1977-1981, along with 
available physical data, 1s included. The blologlcal activities of the triterpenolds are also reviewed. 

The classical era of triterpenoid chemistry may be said to 
have ended in 1949 with the structure elucidation of 
oleanohc acid by Blschof et al. [l]. With the advent of the 
powerful analytical methods and their subsequent de- 
velopments over the years, the structure elucldatlon of a 
natural product has become, it may be said, a routme 
affair. As a consequence, increasing numbers of new 
trlterpenoids, including very complex ones, are being 
isolated and their structures established. Earher com- 
prehensive reviews m the field of triterpenolds [2-61 
covered the literature up to 1976. The present review 
mcorporates new methods of isolation and structure 
elucidation, the new triterpenoids isolated and the bio- 
logical properties of these compounds reported during the 
period 1977-1981. 

The literature survey has revealed that mvestlgations 
are not only limited to isolation and structure elucidation 
but also include chemotaxonomlc studies on the dlstn- 
bution of various trlterpenoids m plants [7-l 11. Variation 
of the trlterpenoid acids with ripening of fruit has been 
reported [12]. Also, the isolation by HPLC and charac- 
terization of the sapogenols A-C and E from soyabean 
plants grown in the presence of [2-14C]mevalonlc acid has 
helped m the understanding of the biosynthetic pathways 
of their formation [13] 

ISOLATION AND IDENTIFICATION 

Trlterpenolds occur m nature either m the free state or 
as saponins. The free trlterpenolds are generally isolated 
in the pure state by solvent extraction and CC of the 
extract on alumina or SI gel. Acid or enzymlc hydrolysis of 
the sapomns has to be performed before chromatographlc 
purification of the trlterpenold moiety. However, acid 
hydrolysis of saponms often leads to artifacts. For 
example, although a number of trlterpenoid sapogenols 
have been isolated from seeds of Careya arborea [ 14,151, 
the genuine sapogenins present are 16-deoxybarrmgto- 
genol C and barringtogenol C Enzymlc hydrolysis of 
saponms is not always wholly successful. Alternative 
newer techniques of cleaving the carbohydrate moiety are 
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sometimes reported. A photochemlcal procedure for 
cleaving the arabmoside linkage of Ziyu-glyconde II 
leaving the acid labile aglycone unchanged has been 
reported [16] Lead tetra-acetate oxldatlon followed by 
treatment with alkali was found to be effective for 
selective cleavage of the glucuronide linkage m saponms 
that possess a glucuromc acid moiety directly connected 
to the sapogenol[17] Another technique for the cleavage 
of the sugar moiety containing glucuromc acid consists of 
anodic oxidation followed by alkali treatment [ 181 

Various chromatographlc techniques are mcreasmgly 
being used for lsolatlon and identification of trlter- 
penolds. Newer developments m these techniques have 
made the task of isolation and ldentlficatlon much easier. 

Thrn layer chromatography and gas lrqutd chromatography 

Panaxadlol and panaxatrlol on treatment with lOO-fold 
of /?-naphthoyl chloride m pyridme at room temperature 
give the stable /3-naphthoates which are analysed by TLC 
dual chromatoscanners [19]. Densltometric TLC has 
been reported for quantitative estimation of the dam- 
marane type of trlterpenolds [20]. 

Separation of the methyl esters of oleanohc and ursohc 
acids by GC using a glass column packed with 30 “/, OV- 17 
or SE-30 has been reported [Zl]. Soyasapogenols A-E 
and medlcagemc acid m alfalfa were determined by GC 
after denvatlzatlon with N, 0-bls-(tnmethyl sdyl)- 
acetamlde and chlorotrlmethyl sllane [22]. A new GC 
method for the determination of ginseng sapogenms as 
their acetylated products using N-methyl lmldazole as 
catalyst has been described [23] 

High performance llqurd chromatography. 

HPLC methods have now been frequently used for the 
detection and lsolatlon of tnterpenolds. The mam ad- 
vantage of this method is that it does not require any 
derivatizatlon of the product to be analysed. The tech- 
nique has been described m a recent book by Simpson 
[24]. Non-aqueous reversed phase chromatography has 
been found to be suitable for the analysis of non-polar 
triterpenold mixtures at the microgram level [25]. 
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Glycyrrhlzm and glycyrrhetmlc acid m blood plasma have 
effectively been determined m 1Omm by HPLC using a 
Permaphase AAX column and a UV detector [26] 
Bzsldes the lsolatlon and detectlon of trlterpenolds, the 
effect of several solvents, such as benzene, toluene, 
methylene ch!orlde, hexane, cyclohexane, methylcyamde, 
dlethyl ether, dlmethyl ether and tetrahydrofuran on the 
rearrangement of trlterpenolds has been exammed by 
HPLC [:7] 

Gas c hromatography/masc spectrometrq 

GC/MS IS used for rapld detectlon and estlmatlon of 
trlterpenolds The techmque IS successfully being used m 
the determmatlon of trlterpenes of the hcorlce root extract 
[28] and the extract of Trametey ~~lacrnogdta [29] 

STRUCTURE ELUCIDATlOh 

Various spectrometrlc methods are mcreasmgly being 
used with advantage for structure elucldatlon of complex 
trlterpenolds 

IR \pectroscopJ 

The low frequency IR spectra of some substituted 
hopane trlterpenolds have been proved to be successful 
for the determination of substituted patterns of hopane- 
6a,7B,22- and 15a,22,24-trlol [30] The newly developed 
FT-IR techmque was found pery useful for structure 
elucldatlon of two nor-trlterpene ketones with the lano- 
stane skeleton [31] 

iupane (7) 

Fernone (9) 

23 

W -Taroxastone (3 1 Friedelane (4) 

Hopane (6) Officlnollc ocld (19) 

3” 

: +- 
28 

Fusldone (15) 

Malabarlcane(l7) 

23 i. 

Serratane (8) 

Euphone (I2 ) 

Cucurbitone (14) 

Slphoiane (18) 
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NMR spectroscopy 

NMR spectroscopy, particularly 13C NMR spectro- 
scopy is now being frequently employed m triterpenoid 
structure elucidation. r3C NMR spectra of oleanane [32], 
cucurbitacm [33,34], moronic acid [35], lupane [36,37], 
hopane [37], lanostane [38] and the aglycone of holo- 
thurm glycosldes [39], have been studied and the carbon 
signals have been assigned by using single frequency off- 
resonance, decoupling techniques and compartson with 
chemical shift data of known compounds The 1 % NMR 
data of some pentacychc triterpenes with the 18/I- and 
18a-olean-12-en skeletons are reported wherein the 
shielding data are interpreted m terms of the different 
ortentatton of the COOMe group and change in configur- 
atton at the D/E ring Junction [40]. The configuratton at 
C-18 of SIX paus of 18a- and 18/Gglycyrrhetic acid 
derivatives was determined from the chemical shafts of 
C-12, C-13, C-18 and C-28. The shifts of the carbons, 
caused by the change of configuration of the D/E ring 
Junction, are independent of substitutton at C-3 and C-20 
[41]. The structure and stereochemistry of ring A of 
tetrahydrocucurbttacm I and of tetrahydroisocucurbt- 
tacm I were determined by r3C NMR and CD methods 

c421 
It has been shown that spin-latttce relaxation times (Tr) 

can be conveniently used as an indicator for the i3C NMR 
assignments of the terminal cis- and tmns-methyls in a 
2’-methyl-l’-propenyl moiety. The Tr of the terminal 
methyl groups in Me& = CHR (R = Me, CH,Br, 
COOH, COMe, CHOHMe, (CH#ZOMe, prenyl, poly- 

prenyl) showed that Tr for crs-methyl carbon atoms is 
always longer than i”r for trans-methyl carbon atoms [43]. 

Internuclear double resonance (INDOR) and lantha- 
nide induced shift (LIS) studies are frequently reported 
for stereochemtcal assignments of trtterpenoids. The 
methyl signals of friedelin and its derivatives were as- 
signed by using the homonuclear INDOR techmque m 
the presence of Pr(fod), and the results were correlated 
with the conformation of the D and E rings [44, 451. 

Complete assignments of the carbon frequencies of 16 
olean-18-en derivatives have been accomplished by means 
of SFORD and NORD experiments using shift reagent 
techniques [46]. It has also been demonstrated that the 
experimental shift values of C-l and C-14 of germamcol 
agree reasonably well with those of calculated values [47]. 
The expertmental and calculated 13C NMR signal values 
of the carbons of lupeol were also found to be m good 
agreement [48] Moreover, the substttuent effects of an 
equatorial hydroxyl group at C-l and C-l 1 and equatorial 
acetoxyl or axtal hydroxyl group at C-11 or C-16 have 
been determined, which may be useful for further studies 
in this field. 

The 13C NMR signals of 15 20-hydroxydammarane 
triterpenes mcludmg gmseng sapogemns and their deu- 
terated analogs have been asstgned by the use of a shift 
reagent. Clear differences m the C-17, C-21 and C-22 
chemical shifts m paus of C-20 epimers were observed, 
especially for 12-hydroxy compounds [49]. 

Lanthamde induced shifts (LIS), with Eu(dpm),, and 
aromatic solvent Induced shifts (ASIS), with benzene, 
pyridme and hexafluorobenzene, of the ‘H NMR signals 
were examined for tetracyclic triterpenes containing a 
hydroxyl, carbonyl or acetoxyl group at C-3. The magm- 
tude and duectton of LIS or ASIS of correspondmg 
protons were Influenced by the nature of the C-3 func- 
tional group [50] The ‘H NMR spectra of 12 trtter- 
penoids with ursane skeletons were analysed using 
Eu(fod), as a shift reagent. The shielding effects of 
substituents on the methyl resonances were found to be 
additive [51] 

Recently, 2D-spectroscopy (2D-J NMR) has been 
introduced to assign all the peaks m the complex spectra 
as well as to derive the structures of triterpenotds. 2D-J 
spectroscopy allows separation of chemical shifts and 
spin-coupling information m weakly spm coupled systems 
[52] and 2D shift correlation spectroscopy enables amul- 
taneous aqmsition of correlated ‘H-13C spectra [53, 541 
The homonuclear 2D-J spectroscopy has been described 
[SS] as a variant of the classical Karr-Purcell spur-echo 
experiments m which the time delay between a 90” and 
180” pulse is systematically varied The result, after 
transpositton of the individual spin-echo spectra, a second 
Fourier transformatton and a tilt of the frequency axes, is 
a spectrum which, m the weakly coupled case, contains 
only chemical shift information along one frequency axis 
(j;‘) and homonuclear coupling constant mformation on 
the other axis U;). It then becomes possible to measure 
chemical shifts and coupling constants in a region of the 
spectrum which normally conststs of so many overlapping 
multtplets that analysts is impossible. A comprehensive 
review of 2D-NMR covering the pertod up to mid-1978 
has been pubhshed [56]. 

The structures of trrchihns A and B have been 
established by using the 2D-J NMR techmque The 
6a-H/7-H coupling m trtchihn A could be measured m the 
2D-J spectrum but not m the 1D spectrum. Moreover, tt 
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was possrble to assrgn the signals for 16a-H m the 2D-J 
spectrum which could not be done with the 1D spectrum 

[571 

Mass spectroscop} 

The reports on mass spectral studies of a large number 
of tetracychc and pentacychc trtterpenotds are available 
[6] The base peaks m mass spectra of several trr- 
terpenords have been found to be charactertsttc of 
the stereoskeleton [SS] Mass spectral fragmentatton 
patterns have been described for frtedelane 1591, 
$-taraxastane [6&63], dammarane [64, 651, sttctane 
[66], allobetuhn [67] and hopane [68] trtterpenotds as 
well as pentacychc hydrocarbons [69] 

Besides electron impact mass spectra, the chemical 
tomzatton technique has also been introduced m the field 
of trtterpenotds Thus, exact MWs of (2OS)- 
protopanaxadtol and protopanaxatrtol could be deter- 
mined by CI-MS using Me,CH and ammonia as tomzmg 

gas 1701 

Molecular rotaflon 

Apphcatton of the method of molecular rotation dtf- 
ferences m structural and stereochemrcal problems was 
introduced by Barton and Jones [71] Recently the 
molecular rotation data of 105 unsaturated tetracychc and 
pentacyclic trrterpenord alcohols and then simple derrvat- 
Ives were correlated [72] All the known compounds were 
divided into 19 stereoskeletal types New generahzattons 
were made on the apphcatron of this method for the 
eluctdatron of trrterpenotd structures Moreover, 
Horeau’s method [73] has been found to be useful to 
determine the configuratton of the trtsubstttuted epoxrde 
m aglarol, a dammarane type trtterpenold [74] 

Opts al rorurory dupewon and cwcular dtchrolsm 

Stereochemrcal mvesttgattons by ORD and CD of a 
series of mono- and dtcarbonyl dertvattves of pentacychc 
triterpenes have already been reported m the earlier 
review [6] The stereochemrstrres of 2-acetoxy-3-keto-/I- 
amyrm and 3-acetoxy-2-keto-/3-amyrm have been de- 
termined on the basis of ORD measurements [75] 

As a result of the development of improved methods m 
measurmg optical acttvtty m the UV region, CD spectra 
have become more useful for molecular structure determl- 
nation Electronrc assignments and use of the 
Scott-Wnxon rules [7678] proved useful m eluctdatmg 
the finer detatls of molecular structure. Thus, measure- 
ment of CD spectra of several trtterpenord hydrocarbons 
[79] led to correlattons between the relative energies of 
various CD bands, then signs, and the UV spectra m order 
to evaluate the amount and type of stress and strain m an 
ethylemc bond along with other structural mformatton 

The determmatton of structure and absolute stereo- 
chemrstry of the most complicated trtterpenords IS un- 
doubtedly a formidable task and the extstmg spectromet- 
rtc and other methods are somettmes found Inadequate 
for this purpose in such cases X-ray crystallographtc 
studies are very helpful for the determmatton of the 
structure and stereochemrstry During the period under 

review, X-ray studies have been reported for benuhn [80], 
3~,16~-drmethoxyolean-l2-en-28,2l/?-ollde [81], passr- 
flortc acid methyl ester [82], merrstotropate [83], lu- 
penone [84], eptfrtedehnol [SS], grlvanol [86], pa- 
pyrtogenm [X7], anuserol [88], 17a-H,l8a-H,2lfi- 
H,20.30-btsnorhopane [89], officmahc acid [90], 15-0- 
acetylacermol, stmplexyl acetate and 0-methylcrmracerol 

c911* hederagenm 1921, 3&28-dracetoxy-l8fi,l9fl- 
epoxylupane [93]. aphanastatm, amoorastatm. 12-hydro- 
xyamoorastatm [94] and stpholenol and srpholenone 

II951 
The trrterpenotds isolated and characterized from the 

plant kingdom during the period under review are listed m 
Table 1, along with the available mps and spectfic 
rotations, and Table 2 shows the trtterpenotds Isolated 
from other sources 

BIOLOGICAL ACTIVITY 

The wide occurrence m nature and structural dtverstty 
of trrterpenords have evoked considerable interest m then 
brologrcal actrvtty 

Several cytotoxtc trrterpenords have been isolated 
during the period 1977-1981 from different plant species 
A new and highly cytotoxtc mehacm type trtterpene, 
isolated from Aphanamlxu grandzfoha, IS of special mter- 
est [134] A chloroform soluble fraction of the ethanol 
extract of the leaves of Bursera klugzr showed acttvrty 
against two test systems, the P-388 lymphocyttc leucomra 
(3 PS) and human epidermotd carcinoma of the naso- 
pharynx (9 KB) and the PS acttvrty was due to the two 
constrtuents sapehns A and B [332] 

The relation between chemical structure and cytotoxrc 
effects of 35 dammarane type trtterpenords and betuhn on 
early embryogenesrs of the sea urchin was studied. Some 
of these compounds had a cytotoxtc effect on developmg 
sea urchin embryos Dependmg on then structure and 
concentratron the glycostdes caused anomalies m embryo 
development, arrest of egg dtvrsron and blastomerelysrs 
Panaxosrde A aglycone and panaxadtol dtglucostde had 
the highest cytotoxlc actlvlty [333] The trrterpenords 
pachymtc acid, tumulosrc acid and their 7,9( 1 l)-dehydro 
dertvattves, obtained from Porla cocos, possess cytotoxtc 
actrvtty rn t’rro against hepatoma [334]. Two compounds, 
Isocucurbrtacm D and 3-ept-rsocucurbrtacm D, isolated 
from Phormum tenax, showed tumor mhtbttory pro- 
perties against KB cell culture (EDGE = 0024 and 
0 24 /“g/ml, respectively) Moreover, the latter compound 
was found active against P-388 lymphocytlc leucomta m 
the mouse [335] A study on some toxic African 
Euphorbtaceae contammg cucurbttacms has been made 
and rt IS reported that the Isolated cucurbrtacms at 
0 1 mg/ml killed HeLa cells cultures wtthm 3 days, 
mhtbrted mttosts m AIhum WIU urn merrstems and m- 
htbtted its root growth [336] 

Iguesterm and then related compounds isolated from 
the root bark of Mayrcnus tanartensls showed powerful 
cytostatic actrvrty against HeLa ceils m utro though no 
conclustve relattonshrp was established between the ac- 
tivity and structure [337] 
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Table 1 Dlstrlbutlon of triterpenolds in the plant kmgdom 

Plant 
Substance 

mpT La] D 

Basic 

skeleton* Groups Ref 

Mycophyta 
(a) Fungi 

Fames ojicmahs 
(Polyporaceae) 
Neamatoloma fascuxlare 
(Agancaceae) 

Polyporus 
ojictnahs 
(Polyporaceae) 

(b) Lichens 
Cetrarla nwalls 
(Parmehaceae) 

Nephroma laeurgatum 
(Pettigeraceae) 

Pseudocyphellarta 
amphwcta 
(Stlctaceae) 

P berberma 

P degelu 

P. mongeotzana 

Bryophyta 

Liverworts 
Nardra scalaris 
(Lophozlaceae) 

Pterlodophyta 

(a) Lycopods 
Lycopodlum 
wrghttanum 
(Lycopodlaceae) 

Officmahc acid 

212”, -62” 
Fasclculol A 

Fasclculol B, 

23&232”, + 80.5” 

Fasclculol C, 

242-244”, + 73.78” 

Fasclculol D, 
95-97”, + 14 1” 

Fasclculol E, 

105-106”, + 30 6” 
Fasclculol F, 

102-103”, + 9.9” 

Fascxulol G 

Polyporemc acid D, 

268-270”, + 40” 

Trlterpene ketol, 

221-222”, + 105” 

Nephrm, 

224-226” 
Amphlstlctunc acid, 

150-152” 

Durvllldlol 

283-284” 
Durvdlonol 

216218” 
PD-1 

235-237” 

PD-2 

PD-3 

88-90 
Trlterpene I 

229” 
Trlterpene II 

249-250” 
Trlterpene III 

247-248” 

Trlterpene IV 

201-202” 

Substance I 

Wlghtlanol A, 

347-350” 

Wlghtlanol B, 

360 

19 - 1901 

13 2a,3/?,24B,25-(OH),; A8 
[9&99] 

13 2a,3~,12a,24/?,25-(OH),, As 

13 Za,38,21,24&25-(OH),, As 

13 38,12a,248,25-(OH),; Za-Q, A* 

13 2a,12a,21,24,25-(OH),, 2a-Q, A” 

13 38,12a,21,24,25-(OH),; 2a-Q; A* - 

13 2a,12a,21,24,25-(OH),, 3/J-Q, As 

[Q = MeO,CCH,NHCOCH,CMe(OH)CH,COO] 
13 3a-OH, As*24(31), 27-COOH ClcQl 

5 3-0x0; 22a-OH [loll 

6 6a,V,22-(OH), WI 

6 15a-OAc, 22-OH; 24-COOH 11031 

5 38,22a-(OH), [lo41 

5 3-0x0, 22a-OH 

5 22a-OH; 3,4-seco, A4’23), 3-COOH Cl051 

5 22a-OH; 3,4+x0; A4(23’, 3-CHO 

5 3,22a-(OH),, 3,4-seco, A4(23) 

6 78,22-(OH), Cl061 

6 15a,22-(OH), 

6 7&OAc; 22-OH 

6 15a-OAc; 22-OH 

8 3-0x0; Zla-OMe; A’* [IO71 

8 3B,148,208,218,24-(OH), Cl081 

8 3/?,20/?,218,24-(OH),; AL4 - 
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Table 1 (Conrd ) 

Plant 

(b) Ferns 

Adrunrum tundulum 
(Adlantaceae) 
‘I monoc MXJtp\ 

Dlpluwm e\c ulenrum 
(Athyrlaceae) 
‘vMur\rlrw m1nuta 

f Marslleaceae) 
Olrrtndru nrr~jolu 
(Oleandraceae) 
Polvpodlum 
/uylandrfolrum 
(Polypodlacede) 

Gymnospermae 
4hrr\ alha 

(Pmaceae) 
P:nuc montrcola 
(Pmacede) 

Anglospermde 

(a) Monocotyledoneae 
~~warr c omosum 

(Ldracede) 

C’ello:ra q7rrafa 

(Vellozlaceae) 

(b) Dlcotyledoneae 

Acucm conc~nnu 
(Legummosae) 

Substance Baw 

mp, [DID skeleton* Groups 
- 

Ref 

Isoddlantone, 

326-327 

Trlterpene, 
154 157’. +194’ 

Esculentlc actd, 

275-~276’ 

Marslleagenm A, 

332m333’, + 48‘ 

Trtterpene. 
179~180, +27 16’ 
Compound I, 

165_16S’, -93’ 

R 

R 

2 

1 

6 

9 

Compound D, 

134-136’. +344’ 

Compound A, 

142-144 , + 35 7’ 
Trlterpene I, 
222 223’) - 53’ 

Trlterpene II 

13 

22-0~0, 2la-H. frtedo-hopane 

A5-Ozomde, D B-frledo-hopane 

2~.3a,23-(OH),, A”, 2%COOH 

22,38,168,21/1’,221.28-(OH),. A” 

29-OCH,Me 

20-0x0. A’)“‘) 

3p-OH. 9,19-cycle. 24,24-(Me), 

11091 

[ 1 IO] 

[ill] 

L11.4 

(1131 

[I’41 

13 

9 

9 

3p-OH, 9,19-cycle, A”. 24,24-(Me),. 

28-nor 
3/%OAc. A9’l ‘I 

3/j-O-Palmltoyl, A9”” 

[“51 

Abletosplran 13 3n-OMe. 9,19-cycle, 17,23-epoxy. 11’61 

Substance 1 8 

Compound I, 

193 194’, +77, 

Compound II, 
214-215 , + 56. 

Compound III, 

161 ~163-, +93’ 

Compound IV, 
18s 1805“, +86 

Compound V, 
181-184’ 

Compound VI, 

20&205’, + 92’ 

Compound VII, 
161m162”, +95, 

Compound VIII. 
153m155’, +85’ 

Compound IX, 
101 5-103‘. t 48 5’ 

Compound X 
91~92 +39 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

10 

1 

26 --t 23 lactone 

3/1-OMe. 21-0~0. A”, 30-nor 

3/&OMe, (24S), 24,25-(OH),, A”l” 

3fi,24,25-(OH),, (24s). A9”‘l 

r1171 

[118] 

3b-OMe, 24-0x0, A”’ ‘I 

3P-OMe, 24-OH. (24s). Ascl” ” 

3a,24[-(OH),, A”‘l’ ” 

3/1’-OMe, A 9”1), 22(or 23),25-(0H)2 

3/Y-OMe, 24-0~0. A9(l”, 26,27-blsnor 

3/J-OMe, (24S), 24,25-(2’-methyl-l’, 

3’-dtoxamethylene), A9”” 
3B-OMe, A”‘“, 24,25-(2-R-1:3’- 

dtoxatrlmethylene) (R =C,,H,,O) 

3/SOMe, A , 911 ‘1 24,J5_(2’_R_l’.j’_ 
dloxdtrlmethylene) (R = C,,H,,) 

Compound A, 
- 27‘ 

Compound B, 
156 -158’. -33” 

Trtterpene I 

Vellozone, 
141’ 

38,28.29-(OH),, 17r,23B-epoxy, 24-0x0, 
2J-nor, A8 
3,24-DIOXO. 28.29-(OH),. 1 J.23-epoxy, 
2J-nor, A* 

3,%29-(OH),, A , * ” 15,23-dloxo, 

27-nor, 24<-OMe 
3-0x0, 20(R)-OH. 24-methylene 

[1 I91 

[1201 

[121] 

Acaclc acid, 
265~ 270 

3a,16a.21~-(OH),, A”, 28-COOH Ill221 

Structure 
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Table 1. (Co&.) 

Structure 

Plant 

Substance Basic 

mpY calD skeleton* Groups Ref 

Agaurla sahcfoha 

(Ericaceae) 

Aglnla odorata 
(Mehaceae) 

Adanthus excelsa 
(Simaroubaceae) 

A. malabarlca 

Alnus serrulatoldes 

(Betulaceae) 

Alnus sieboldlana 

(Betulaceae) 

Antidesma menasu 
(Euphorblaceae) 

Aphanamws 

grandrfoha 
(Mehaceae) 

A. polystachya 

Astragalus dasyanthus 
(Legummosae) 

A Slevewanus 

Astrantla malor 
(Umbelhferae) 

Atalantia monophylla 

(Rutaceae) 

Azadirachta in&a 
(Mehaceae) 

Acaclgenm B, 
265-270”, + 55” 

1 

Acacldlol, 

202-204”, + 82 5” 

Agaurlasterone, 

119-120”, + 68.6 

Aglalol, 
113” 

Tnterpene-I, 
174176”, - 37 2” 

Malabancol, 

68-69 5”, + 36 1” 

Trlterpene 

Alnuserlc acid 

Alnusehde 

Alnustlc acid, 
195-196”, + 27 8” 

Antldesmanol, 
277-280”, - 57” 

Triterpene I, 
294295”, + 67” 

Trlterpene VI, 
275-278” 

Aphanastatm, 
268-271”, - 38.9” 

1 

13 

10 

11 

17 

10 

10 

10 
10 

4 

R 

R 

16 

12-Hydroxyamoorasta- 
tone, 279-281”, - 68.2 

Amoorastatine, 

243-245”, - 49.3” 

Polystachm 

Compound 1 

16 

16 

20 

16 

Compound 2 16 

Compound 7 
239-242”, - 32” 

16 

Dasyanthogenm 

Cyclosiversigenm 

Astrantlagenm G 

Atalantolide, 

23CL231” 

Atalantm, 
184-185”, + 84 4” 

17/3-Hydroxyazachra- 
dlone, 177”, + 106 
17-Eplazadlradlone, 
205”, -97” 

Nimblenen, 
134”, + 168” 

13 

13 

1 

16 

16 

16 

16 

21 

3a,l6a-(OH),, A’*, 28-COOH, 21/GOR 

LJ 

=CHMe 
R = OCCMe=CH- 

3B,2lfl-(OH),, A16*‘8, 28-nor 

3-0x0, A*,**, 29-nor 

3a-OH, 24,25-epoxy, A*” 

3S,24&25-(OH),, A’ 

3-0x0, 20B-OH, 14,17-epoxy, AZ4 

20S,24R-Epoxy, 24-Me, 3,4-seco, 

A4”s), 3-COOH 
3,4-Seco, 20S,24R-epoxy, A4’*s’; 3-COOH 

3,4-Seco, 20S,24R-epoxy, Az4@), 3 -+ 11 a-lactone 

3,4-Seco, 128,20(S)-(OH),, 24-( =CH,), 
A4”*‘, 3-COOH 

3-0x0; 16a-OH 

3-0x0, 16a-OH; D C-fnedo-olean; A* 

3B-OH; 16-0~0, D C-frledo-olean, A* 

la,3fl-(OAc),, 2a,7a,l2a-(OH),, 19,28, 

14/?,15j3-&epoxy, 28-OCOCHMeEt, 11-0x0 

la,7a,l2a-(OH),, 3a-OAc, 11-0~0, 
148,15/L, 19,29-diepoxy; 29-OH 

la,7a,28-(OH),, 3a-OAc, 11,16-dloxo, 

19,29-epoxy 

1 lp-OCHO, 12a-0COCH,CHMe2, 15-0~0, 
1/3,14p-epoxy; As(30) 

3,4-Seco, 3 + 4-lactone, 7,8-seco, 
7-COOMe; A8(30); la,15a,29-(OAc),, 

12a-OCOCH&HMe,, ll/%OCHO, 14/LOH 

3,4-Seco, 3 -+Clactone, 7,8-seco, 

7-COOMe, AscJol, la,l5a,29-(OAc),, 

12a-OCOCHOHCHMe,, ll/LOCHO, 14fi-OH 
3,4-Seco, 3 --t 4-lactone; 7,8-seco, 

7 + 29-lactone, APSE, 1 lp-OCHO; 

12a-OCOCHOHCHMeEt, 14/?-OH, 15a-OAc 

3/3,6a,23-(OH),; 9,19-cycle, 23,16-epoxy; 

24,25,26,27_tetranor 

38,6a,l6fi,25-(OH),, 20S,24R-epoxy, 

9,19-cycle 
3/?-OH, A , ‘I 28 -+ 15-lactone 

3,4-&CO; 7jLOH; 6-0~0, 14/?,15/3-epoxy, 
A1~4. 16,17-seco, 3-COOMe, 16-117~lactone 

3,4&o; 7/l-OH; 6-0~0, 14/?,15/?-, 19,48-dlepoxy, 

A’, 16,17-seco; 16+ 17-lactone, 3-COOMe 

3,16-Dioxo, A**14, ‘la-OAc; 17B-OH 

3,16-Dioxo, A’,‘$ 7a-OAc, 17a-H 

1-0x0, 6a-OAc; A3*13; 28-nor 

v31 

v41 

v251 

[741 

[I261 

cl271 

Cl281 

cl291 

[lTI, 

[I311 

[1321 

Cl331 

[I341 

Cl351 

[I361 

iI1371 

[I381 

Cl391 

C’401 

[14’1 

- 

[1421 
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Table 1 (Contd) 

Structure 

Plant 

Substance Baw 

mp, Ea]D skeleton* Groups Ref 
- 

Bacopa monmera 

(Scrophulanaceae) 

Barrrngtoma 

acutangula 

(Barrlngtoniaceae) 

B speclosa 

Beyerra brevlfoha 

(Euphorbiaceae) 
Betula co%ata 

(Betulaceae) 

B ermam 

B lantha 

B mandschunca 

B oval&ha 

B papynfera 

Boswelha serrata 

(Burseraceae) 

Brugurera gymnorhua 

(Rh1zophoraceae) 
Brjoma alba 

(Cucurbltaceae) 

6-Desacetyln1mbmeq 
141?, + 132” 

Nlmband1o1, 

178’, + 245‘ 

6-O-Acetylmmband~ol, 

231”, + 115 8” 

la-Methoxy,l,2-d1hydrD 

epoxy-azachradione, 

2355236, -14’ 
D1epoxyazachrad1one, 
1 l&l 12’, - 3 5” 

7-Acetylneotrlchdenone, 

2ov, -2l? 

7-Deacetyl-, 7-benzoyl- 
azadlradlone, + 38 8’ 

7-Desacetyl-, 7-benzoyl- 

epoxyaradlradlone, 
+814‘ 

7-Desacetyl, Il-benzoyl- 

gedulm, 278”. + 10 5’ 

Psuedojujubogenin, 
273-276” 

Tanguhc acid 

(&AC, 272-274”, - 15”) 

Actangullc acid 
29@291-. + 15’ 

Barrmgtogenlc aad, 

318” 

Trlterpene, 
300-301’. f8 
Trlterpene It 

Tnterpene IIt 

Triterpene IIIt 

Trlterpene IV+ 

Trlterpene A 

Triterpene B 

Trlterpene C 
Trlterpene D 

Compound A 
Compound B 

Compound C 

Compound D 
Trlterpene 

Compound I 

Compound II 

Papyriferic acid, 

203-204’, - 18” 

Acid G 

Acid H, 
198’ 

Acid E. 
220; 

Gymnorhizol, 
20%210”, -48” 

Iso-23,24- 

chhydrocucurb1tacm D 

21 1-0x0, 6a-OH, A3 13, 28-nor 

21 1-0x0, 4a-OH, 6a-OH. A2 13, 28-nor 

21 1-0x0, 4a-OH, 6a-OAc, A* 13, 28-nor 

16 la-OMe. 3,16-dioxo, 7a-OCOMe, 14&15b-epoxy 11431 

16 

16 

3,16-Dloxo, 7a-OCOMe, lB,21y-, 14/3,15p- 

d1epoxy 
3.15-DIOXO, A’, 7a-OCOMe 

16 3,16-Dloxo, A’ 14, 7a-OCOC,HS 

16 3,16-DIOXO, A’, 14p,l5,&epoxy, 7a-OCOC,H, 

16 

10 

1 

1 

1 

7 

10 

10 

10 

10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

11 

11 

11 

1 

14 

3-0x0, 7a-OCOC,H,, 14,$15p-epoxy, 
16,17-seco, 16 -+ 1 ‘I-lactone 

3/I,20t-(OH),, A=, 16,30-, 
16,23-d1epoxy 

2a,3P,l8P-(OH),, A”, 23,28-(COOH), 

_ 

[‘4 

[I451 

2a,3P,l8P-(OH),, A”. 28-COOH 

2a,3/?,19a-(OH),, A’*, 24,28-(COOH), 

3/?,168,28-(OH),, A2o’29’ 

3a,17a,21-(OH)3, A“’ 

__ 

IL1461 

[I471 

[I481 

3a,l2B17a,25-(OH),, 20/3,248-epoxy 

3p,25-(OH),, 6p-OAc, 20p,24B-epoxy 

38,6/?,25-(OH),, 20/?,24/J-epoxy 

38,6a,25-(OH),; 20(S),24(R)-epoxy 

3P,25-(OH),, 20(S),24(R)-epoxy, 6a-OAc 
38,l la,25-(OH),, 20(S),24(R)-epoxy 

3&25-(OH),, 1 la-OAc, 20(S),24(R)-epoxy 

3a,l la,25-(OH),, 20(S), 24(R)-epoxy 
3a,25-(OH),, 1 lr-OAc, 20(S),24(R)-epoxy 

3a-OAc, 1 la,25-(OH),, 20(S),24(R)-epoxy 

3-0x0, 1 la,25-(OH),, 20(S),24(R)-epoxy 

3-0x0, 20/?,24/&(0H),. AZ5 

3~.,16a,25-(OH)~, 21(S),24(R)-epoxy 

3-0x0, 16a,25-(OH),, 2l(S),24(R)-epoxy 

3a-OCOCH,COOH, 12B-OCOMe, 

2(S),24(R)-epoxy, 25-OH 
3a-OH, A* 14, 21-COOH 

[149, 1501 

[1511 

3B-OH. A ’ *4. 21-COOH 

3a-OAc, A8 24, 21-COOH 

3a-OH, A’3’18’ 

[iii, 

[I531 

[ 1541 

Ii1551 

- 

-. 

[I561 

2,1 l-22-Trioxo, 3a,l6a,20,26-(OH),, A5 El571 
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Table 1. (Contd) 

Structure 

Plant 

Substance Basic 

mp, [aID skeleton* Groups Ref. 

8. dtocta 

Bupleurum rotund$olrum 
(Umbelhferae) 

Camellta lapomca 
(Theaceae) 

Canthwm dlcoccum 
(Rubiaceae) 

Carapa procera 
(Mehaceae) 

Careya arborea 
(Lecythidaceae) 

Catha cassmordes 
(Celastraceae) 

Castanopsrs mdxa 
(Fagaceae) 

Cedrela mexlcana 

(Mehaceae) 

Centaurea solsttttahs 
(Compositae) 
C squarrosa 
Chtsocheton 
pamculatus 
(Mehaceae) 

Chukrasta 
tabularts (Mehaceae) 

Bryocoumaric acid, 

143-145” 
Isomultiflorenol, 

225” 

Rotundiogenm C, 

287-289”, - 30 

Rotundiogemn F, 

299-302 

Camellenodiol, 

215-216.5”, + 30” 
Camelledionol, 

232-233”, + 49 

Canthic acid 

(Me ester, 226, + 55 8”) 

Proceranohde, 
192-196” 

Proceranone, 

178-179”, + 28” 

Evodulone, 

199-200 

Careyaborm, 

257-258” 

Careyagenohde, 

299” (dec) 
Triterpene I, 
268-269”, - 15” 

Triterpene II, 

27@272”, - 25” 

Triterpene III, 

260-262”, 0” 
Castanopsis, 

2242280, + 28 90 

7a,l lb- 

Diacetoxydihydronomilm, 

262-264” 

Substance A, 
224226” 

Triterpene 

6a-Acetoxyazaduone, 

186188" 
6a-Acetoxy-16- 

oxoazadtrone, 130-132” 

Compound III, 

327-330 

Chukrasm A, 

19&194”, - 58 + 2” 

Chukrasm B, 

271-273”, - 58 k 2” 

Chukrasm C, 

237-238”, - 41 + 2” 

Chukrasm D, 

234236, - 40 f 2” 
Chukrasm E, 

212-216”, - 36 _+ 2” 

Compound A, 

224228” 

R 

R 

1 

1 

1 

1 

1 

22 

16 

16 

R 

3 

4 

4 

4 

1 

16 

3 

2 
16 

16 

16 

23 

23 

23 

23 

23 

23 

3a-0-Coumaroyl, A7,9(‘1); 29-COOH, 

D.C-friedo-oleanane 

3/GOH, A*, D C-friedo-oleanane 

3/3,16a,21a,28-(OH),, A1’.‘3t18’ 

38,16c(,21a,28-(OH),, A9’1”.‘2 

3/I,lSfi-(OH),, 16-0~0, Ai’, 28-nor 

3,16-Dioxo, lap-OH, A’$ 28-nor 

3/?,7P-(OH),; A”, 28-COOH 

1-0x0, A8’i4), 3p-OH 

7a-OAc, 3,4-seco, 3 -+4-lactone; A’,14 

3,4-Seco, 3 -+ 4-lactone, 7a-OAc, 16-0~0, 

148, 15/I-epoxy 

3P-0-Coumaroyl, A , I4 D-frtedo-oleanane 

2a,3P-(OH),, 28 -+ 20p-lactone 

3-0x0; 29-OH 

3-0x0,30-OH 

3-0x0, 29-COOH 

3B,7a-(OH),, A9(‘ii,i2 

3.4~Seco, 16,17-seco, 14/I, 15j?-epoxy, 

la,7a,l l/?-(OAc),, 3 +4-, 15-+ 16-dilactone 
3a-OAc, 16a-OH, A20’30’ 

3fi-OH, A20’30) 

6a,7a-(OAc),, 3-0~0, A1,i4 

6a,7a-(OAc),, 3,16-dioxo; A1,i4 

6a,7a-(OH),, 3,16-dioxo, A’!i4 

28,61;-(OH),, 3/%3WOAc),; 
lla,12a-(0-isobutyroyl),; 15-( =COHCHMe,), 
16,17-seco; 16 -+ 17-lactone 

2b-OH; 3j%OAc, 1 la,12a,3Oa-(-O- 
isobutyroyl),; 15-( =COHCHMe,), 16,17-seco, 

16 + 17-lactone 

2/I-OH, 3~,3tk+OAc, 1 la,12a-(0-isobutyroyl),, 

15-( =COHCHMe,), 16, 17-seco, 
16 --t Ill-lactone 

2/I,3/?,3Oa-(OAc),, 1 la,12a-(0-isobutyroyl),, 
15-( =COHCHMe,); 16,17-seco; 16-+ 17-lactone 

2&3B-(OAc),, 1 la,l2a,3Oa-(0-isobutyroyl),, 
15-( =COHCHMe,), 16,17+eco; 16+ 17-lactone 

2/?-OH, 3/?,30cc-(0-isobutyroyl),, 
16,17-seco, 16 + 17-lactone 

Cl581 

[I591 

II1601 

- 

Cl611 

- 

WI 

Cl631 

Cl641 

P651 

WI 

Cl671 

Cl@31 

- 

- 

Cl691 

Cl701 

iI 

cl721 
P731 

- 

- 

II1741 
- 

- 

- 

- 

- 

Cl751 
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Table 1 (Contd ) 

Structure 

Plant 
Substance 

mp, [DID 

Basic 
skeleton* Groups Ref 

Chrysantheilum 
procumbens 
(Composrtae) 

Clmwjugu simplex 
(Rannuculaceae) 

Curus auranfmm 
(Rutaceae) 

C bourqeanus 

C retrculata 

Clausena heptaphylla 
(Rutaceae) 
Clethra barbmerw 
(Clethraceae) 

Codonopsrs lanteolata 
(Campanulaceae) 
Coleus amblomcus 
(Lablatae) 
Colubrma granulosa 
(Rhamnaceae) 

Cornulaca monacantha 
(Chenopodlaceae) 

Cneorum trlcocon 

(Cneoraceae) 

Crateva nurvala Triterpene alcohol, 

(Capparidaceae) 205-206’, + 3 1” 
Cyamopsls tetragonolaba 3-Eplkatomc acid, 
(Leguminosae) 283-284”, + 61’ 

Compound B, 

226-229 

Compound C. 
195-200” 

Compound D, 
214216’ 
Caulophyllogemn 

23 

23 

23 

1 

Cmwtfbgemn A, 
211.-212’ 

13 

Isohmomc acid 16 

Cabraleon I 10 
3B-Cabraleadiol 10 

3/Kabraleahydroxylactone 10 
Casaseqw acid 10 
Donamc acid IO 

Methyldeacetyl 

nomihnate 
Calamm, 

162Z165^ 

Cyclocalamin 

16 

16 

16 

Retrocalamm, 

197-199’ 

Clausenohde, 

150 
Clethrlc acid, 

284287’1 + 50” 
Albegemc acid 

16 

16 

2 

1 

Trlterpene 2 

Granulosic acid, 
22 1L222”, + 60 

Colubnnic acid, 
173~180”, - 39” 

Azizlc acid, 

259-263”, + 98” 

Manevahc aad, 
269-272”, + 58” 

Tricoccm Sl, 

202’, - 40 5” 

Tricoccm S8, 
250” 

Twoccm S19, 

259”, + 1” 

Trtcoccm S22, 

197”, f51 7L 
Tricoccm S32 

7 

I 

1 

1 

16 

24 

24 

16 

16 

I 

I 

2&OH, 3fi,3Oz-(O-isobutyroyl),, 12-OAc, 

16,17-seco, 16 -+ 17-lactone 

2fi-OH, 3/1-O-rsobutyroyl. 30a-O-propionql, 

16,17-seco, 16 + 17-lactone 

2P-OH, 3/J-O-isobutyroyl, 30a-0-propionyl, 

12a-OAc, 16,17-seco, 16+ 17-lactone 

3P,16a,23-(OH),, A”, 28-COOH 

12/?-OAc, 3~,10~-, 24,25-. 16,23-. 
26,23_tetraepoxy, 26<-OH, 

9,10-seco, 9,19-cycle, A* 

3,4-Seco, 1 C-OH, 19,4/L, 

14,15-dlepoxy, 16.17.dloxo, 3-COOH 
3-0x0, 248 + 20b-lactone, 25,26,27-trisnor 

3P,25a-(OH),, 24/L20P-epoxy 

38-01-1, 24 + 20-lactone. 25.26.27-trlsnor 

3,4-Seco, 24(S),20(S)-epoxy. 25-OH, 3-COOH 

3,4-Seco, 24(S),20(S)-lactone, 3-COOH, 
25,26,27-trisnor 

1,4-(OH),, 3,4-seco, 3-COOMe, 7-0~0, 

14/?,1 S,!Lepoxy, 16,17-seco, 16 --t 17-lactone 
1,4,7-(OH),, 6-0~0, 2-Me. 14@,15p-epoxy. 
16,17-seco, 16 + 17-lactone 

6,7-Dioxo, 3,4-seco, 3-COOMe, 1,4-, 
14p,lS/I-dlepoxy, 16,17-seco, 16 + 17-lactone 

1,7-(OH),, 3,4-seco, 3-COOMe, 1/?,48-, 
14/I,] S/L&epoxy, 16,17+eco, 16-r 17-lactone, 6-0~0 

A-Seco, 3-nor. la,1 la-OH),, lfl,4\$. 
14p,15/Ldlepoxy, 16,17-seco. 16 + 17-lactone, 7-0~0 

3~,19a,23,24-(OH),, A”, 28-COOH 

3fi,16a-(OH),, A’3118), 28-COOH 

2a,3a,l9a,23-(OH),, A”, 28-COOH 

A(l)-Nor, 3a-OH, 2wCOOH, A20(29’. 

28-COOH, 25-nor 
A(l)-Nor, 3c+OAc, 2B-CHO, A20129’, 

28-COOH, 25-nor 

3p,6c(-(OH),, Al’. 27.28-(COOH), 

3b,6a-(OH),, A”, 27-COOH 

3,16-Dioxo, A’ 14, 6.7-seco, 7-COOMe, 

1,8b-epoxy 

3,16,21-Trioxo, A’ I4 20’22’, 235-08 

3,16,23-Trloxo, A’ 14.*0’22). 21 [-OH 

3,4-Seco, 16a,7a-(OH),, A’, 14/L15,%epoxy, 
3 +4-lactone 

3,4-Seco, la,7a,16a-(OH),, 14/$15/Lepoxy, 
3 + 4-lactone 
3B_OH, A21 2”(29) 

3b-OH, A 12, 29-COOH 

I1761 

[I771 

[1781 

II1791 

[1801 

[I811 

[I821 

iI1831 

[1841 

II1851 

[I861 

._. 

[I871 

Cl881 

[I891 

II1901 
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Table 1. (Contd.) 

Structure 

Plant 
Substance Baszc 

mp, [aID skeleton* Groups Ref 

Cymbopogon cztratus 
(Gramineae) 

Daphne papyracea 
(Thymelaeaceae) 

Ecballzum elaterzum 
(Cucurbitaceae) 

Ekebergza capenszs 
(Mehaceae) 

Elaeg:a utzbs 
(Rublaceae) 

Elaeodendron 
glaucum (Celastraceae) 

Emmenospermum 
pancherranum 
(Rhamnaceae) 
Entandrophragma 
angolense (Mel1aceae) 

Enterolobzum cyclocarpum 
(Leguminosae) 

Epzlobzum hzrsutum 
(Onagraceae) 

Epzthelantha mzcromerzs 
(Cactaceae) 

Eupatorzum odoratum 
(Compositae) 
E rzparzum 

Euphorbza nerzfolza 
(Euphorbiaceae) 

E pulcherrzma 

E tzrucallz 

Gardenza gummlfera 

(Rubzaceae) 

Glochzdzon mgcrophyllum 
(Euphorbiaceae) 

Gochnatza hypoleuca 
(Compositae) 

Guarea cedrata 
(Mehaceae) 

Cymbopogone, 
262-265” 

Cymbopogonol, 

26>268” 
Taraxer1c aad, 

23&232” 

Elater1c1n A 

Elater1nn B 

Ekebergm, 

248%250”, - 31” 

Dammaranedlol II, 

198-199”, 0 
Dammaranetrlol 
Elaeodendrol, 

229-230”, - 26.2” 

Elaeodendrad101, 

220-222”, - 24 8” 

Tnterpene, 

97-98”, + 140 5” 

Entandrolzde, 

125128”, - 94” 

Isosapehn, 
195-198”, - 34” 

Veracruzol 

23-Hydroxytormentzc acid 

Eplthelenthic acid 
Methyleplthelanthate, 

235-235.5” 

Epoxylupeol, 
191-193”, +6 
Taraxasteryl 

palmitate, 

102-103”, + 70” 
Alnus-5(10)-en-l-one 

Germanicy 

tetracoasanoate 

Germanicy behenate 

Euphorb1no1, 

ill-112”, f545” 
Cycloeuphornol 
19a-Hydroxyerythrod1oL 

245-247”, + 55 9” 

Compound I, 

198” 

Compound II, 

230-231”, + 13 6” 

Compound III, 
186-188”, - 7 6” 
7421-Ghree 

Tr1terpene I 

R 

R 

R 

14 

14 

16 

10 

10 
4 

4 

7 

12 

11 

1 

1 

1 
1 

7 

3 

R 

1 

1 

12 

13 

1 

7 

I 

I 

U 

11 

3-0x0, 18,&l 9~; D A-frledo-lupane 

3B,lOa-(OH),, 188, 19a-H, A4(23), 
D A-friedo-lupane 
D-Fnedo-olean; Az4; 24-COOH 

2,16a,20(S),25-(OH),, 3,11,22-trloxo, 
Al.523 

2jJ,16a,20(S),25-(OH),, 3,11,22-tnoxo; A5,23 

3a-OH, 15fi-OAc; 7,8-seco, 7-COOMe, A8(30), 
2a-OCOCH,CHMe,; 16,17-seco, 16 + 17-lactone, 

la,l4P-epoxy 

3/?,20-(OH),, AZ4, (20s) 

Cl911 

- 

cl923 

[I931 

[Iii] 

38 20 26(OH),, AZ4 (20s) 7 , 
3-0x0, 17b-OH, 28-nor 

Cl951 

[l;] 

3-0x0, 17/?,25-(OH),, 28-nor 

18a,24-(OH),, A(l)-nor, A2~20(29’, 

28-COOMe, 27 + 18a-lactone 

A-Seco, A7.24, 3 + 5-lactone, 
4,28,29-tnsnor 

3a,21,23-(OH),, A’, 24,25-epoxy 

35-OH, A5, 23 or 24-nor 

2a,3~,19a,23-(OH),; Al’; 17-COOH 

3/?-OH, 12-0~0, A911’), 28-COOH 
3a-OH, 12-0~0, A9(11), 28-COOMe 

El971 

3B-OH; 20,30_epoxy 

3fi-O-Palmltoyl, AZ”“” 

Cl981 

- 

[I991 

c2@J 

[2011 
- 

[2021 

c2031 

D B-Friedo-olean, 1-0x0, A5(“l PO41 

3/I-OCO(CH,),,Me, A” 
3/LOCO(CH&,Me; A1* 

3/LOH, 24-Me, A’.” 

3b-OH, A 20(*2),25, 24-Me, 9,19-cycle 

3fi,19a,28-(OH),, A” 

1,3-D1oxo; A20(2g) 

l/?-OH, 3a-OAc, A20(29) 

3a-OH, l/LOAc; A20(29J 

D1en, dihydroxy, d1lactone 

3,4-Seco, A4(“’ 7.24, 3,21-(COOH), 

WI 

12% 

c2071 
P”81 

cw 

- 

- 

WOI 

c2111 
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Table 1 (Contd ) 

M C DAS and S B MAHATO 

Structure 

Plant 
Substance 

mp, [“ID 

Basic 

skeleton* Groups Ref 

Trlterpene 11. II 
190:. + 11 

Gymnocladus drocla 2b,23-Dlhydroxyacaclc 1 
(Legummosae) acid lactone, 

189p192’, + 16 2. 
Gymnosporla emargmata 3-0x0-lup-20(29)-en-30- al, 7 
(Celastraceae) 193--194<, + 308” 

3/GHydroxy-lup-20(29)- 

en-30-al, 

240-243 . + 14 4” 

30-Hydroxy-lup-20(29)- 

en-3-one, 

186187’. +272- 
G walhchlana Walhchenol 

(aldehyde, 240”) 

Gymnosporlc acid, 
290’, -44 

Walhchlamc acid, 

280‘, +28” 

Walhchlanol, 

266’ 

Gynostemma pentaphyllum Gemn 11, 

(Cucurbltaceae) 285-288. 

Hehanthus annuus Hehantrlol B, 
(Composltae) 

Hehantrlol B, 

Hehantrlol A, 
Holarrhena antldysenterlca Trlterpene, 
(Apocyanaceae) 170’,+65 5. 

Hoya austrahs Trlterpene 
(Asclepladaceae) 

Trlterpenol 
llex aqulfohum Compound A, 
(Aqmfohaceae) 161” 

Compound B, 
203” 

Jacaranda caucana Jacarandlc acid, 
(Blgnomaceae) 261’ 
Jatropha acomttpolza Epllupeol acetate 

(Euphortnaceae) 

Kokoona zeylamca Zeylanol. 
(Celastraceae) 274276”, + 17’ 

Zeylanonol, 

272.-274”, + 112 5” 

Zeylanchol, 

276-278”, +41 5” 
Kokzeylanol 

Kokzeylanonol 

Zeylasterone, 
240-242’, - 73 4‘ 

Kokoononol, 

298%300’, + 18” 
Lagenarra leucantha Anhydrohtsomentol, 
(Cucurbltaceae) 103~105’ 
Llquldambar formosana Llqmdambronorlc acid 
(Altmglaceae) Ambromc acid, 

192-194’, + 49 4 

Anbrohc acid, 
282-284‘, + 52 87” 

7 

7 

7 

7 

7 

7 

10 

3 

3 
1 
7 

13 

1 

2 

2 

2 

7 

4 

4 

4 

4 

4 
4 

4 

14 

2 

1 

1 

3,4-Seco, A4(‘*) _ 24. 21-COOH, 3-COOMe 

2P,3P,16~,23-(OH),, A’*. 18 -+21-lactone 

3-0x0, A*“(29’, 30-CHO 

3/GOH, A20’29’, 30-CHO 

3-0x0, 30-OH, A”‘=’ _ 

3/3,30-(OH),, Azo’*” [2141 

3fi-OH, (20R), 29-COOH 

3/GOH, (ZOS), 29-COOH 

3B,29-(OH),, (20s) 

28,38,128-(OH),, 20,25-epoxy PI61 

3fi,16j?,28-(0H),, AZ0 r2171 

3,!&16/3,28-(OH),, A20’30) 
3P,168,28-(OH),. A’3”s) 
3fi_OH, A5 *“(29) [2-i8] 

3/I-O-Cmnamoyl, 9,19-cycio, 24-methylene 

A-Seco, A-nor, A”, oleanol$ 

3/1-OH, 27-0-p-cls-coumaroyl, 

28-COOH, A‘* 

3/?-OH, 27-0-p-trans-coumaroyl, 
28-COOH, Al* 

2a,3a,l9a-(OH),, A’*, 28-COOH 

3x-OAc. A20’29) 

3-0x0, 6B-OH 

3,21-Dloxo, 6fi-OH 

3-0x0, 6,%21/&(OH), 

3-0x0, 6P,27-(OH), 

6P,27-(OH),, 3, 21-&oxo 
2,3-(OH),, 6-0~0, A’.3.5”o’,7, 23-nor. 

24-COOH, 29-COOMe 
3-0x0, 27-OH 

3/?-OH, A5 24 WI 

3-0x0, A2”‘30’, 28-COOH 

[2151 

_ 

[2191 

PO1 
I3211 

WI 

[223] 

c2241 

._ 

L2251 

P261 

[2271 

[2291 
[230] 
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Table 1. (Contd.) 

Structure 

Plant 
Substance Basic 

mp, [~ILI skeleton* Groups Ref 

Lychnophora passenna 
(Compoutae) 
Lyslmachza maurzttana 
(Primulaceae) 

Malmkara hexandra 
(Sapotaceae) 

Marah macrocarpus 
(Cucurbitaceae) 

Marsdema formosana 
(Ascleptadaceae) 

M tmctorta 
(Asclepiadaceae) 

Maytenus rtgida 
(Celastraceae) 

Melta azedarachta 
(Mehaceae) 

M azadwachta 

M compostta 

Mlmusops llttoralls 
(Sapotaceae) 

Mollugo hrrta 
(Mollugnaceae) 

Substance 18 

Camelhagenm A 

Camelhagenin C 

Hexandrm, 

177-178”, +8.18” 

Maragenm I, 
218-220” 

Maragemn II 

(AC. 215-217”) 

Maragemn III 
(AC 216-218”) 

Marsformol I 

Marsformol II, 

Marsformol III 
Marsformoxtde A, 

212-214”, -25” 

Marsformoxtde B, 

305308”, - 3 1” 

Marsformosanone, 

146147”, + 351.5” 

Lupenyl palmttate 

Rigidenol 

Sendalactone, 

208.5”-209”, - 30” 

Ochmal, 

26%270”, + 107” 

Ochmm acetate, 

223-226, + 227” 

Sendanin A 

(benzoate, 238-239”, + 72”) 
Sendanal, 

276277”, - 14” 

Trtterpene B, 

173-175”, - 26 5” 
Nimbohdme A, 

178”, -32” 

Nimbohdm B, 

180”, -92” 
Nrmbohnm B, 

-555” 

I-Deacetylmmbohnm, 
-428” 

3-Acetyl salannm, 

214215”, + 13 4 

Salannol, 

208”, + 108 7” 

1,3-Dtacetyl vrlasmm, 

157-158” 
Compound A, 

246247” 
Protobassic acid 

Mollugogenol F 

211-212”, f4126” 

I 

1 

1 

7 

1 

1 

1 

2 
7 
2 
R 

R 

2 

7 

7 

13 

16 

16 

16 

16 

11 

16 

16 

16 

16 

21 

21 

16 

12 

1 

6 

3fi-OH; A20’29’; 30-CHO 

3fi,16a,22a,28-(OH),, A” 

38,16a,22a,23,28-(OH),, Al2 

1,$28-(OH),, 3-0~0; AzO(=‘) 

3,&OH, 16-0~0, A”, 28-nor 

3j-OH, 16-0~0, A12.“, 28-nor 

3fi-OH, 16-0~0, A”, 28-nor 

3/%OAc; 1 l/I-OH 

3b-O-Cinnamoyl 

3p-Formyl; A” 
D Friedo-urs, 1 la,lfa-epoxy; 

A“+; 3/?-OAc 

D Friedo-olean, 1 la,l2a-epoxy, 

A14, 3fi-OAc 
3_Oxo; A9”“,‘2 

38-0-Palmitoyl 

3-0x4 6a-OH, A20(29) 

3,6-DIOXO, A7.24; 21 + 16B-lactone 

la-OCOC,H,, 3p-OAc, 12-CHO, 12,13-seco, 

Al3 6a 23- 7a 15fi-dtepoxy 9 1 , 1 
la-O-Cmnamoyl, 3/?-OAc, 12-COOMe, 

12,13-seco, A’“; 6a,23-, 7a,15p-diepoxy 

la-OH, 3a,lZa-(OAc),, 11-0~0, 14p,15/I-, 

29,19-diepoxy, 29-OAc 
la,6a,7a-(OH),; 3a-OAc, Ar4, 28-CHO 

A’, 21-OH, 21,23-, 24,25-dtepoxy 

la,3a-(OAc),; 7a-OCOC,H,; 12,13-seco, 

12-COOMe, Ar3, 28,6a-epoxy; lS/%OAc 

la,3a,15/?-(OAc),, 7a-0-tigloyl, 

12,13-seco, 12-COOMe, A”, 28,6a-epoxy 

la,3a-(OAc),, ‘la-0-tigloyl, 12,13-seco, 

125-OH, AL3, 28,6x-, 12/3,15/I-diepoxy 
la-OH, 3a-OAc, 7a-0-tigloyl, 12,13-seco, 

12a-OH, A13, 28,6a-, 12/3,15/I-diepoxy 
3a-OH, la-OCOCMe = CHMe, 28,6a-epoxy; A’ 3 

3a-OH, la-OCOCH,CHMe,; 28,6/?-epoxy, Al3 

la,3a-(OAc),, ‘la-OH, Al“, 28,6/I-epoxy 

la,‘la-(OAc),, 3a-OCOC,H,, 23a,25-(OH),, 
A14; 21,24-epoxy, 30-nor, 8-Me, (2OR) 

28,38,6/3,23-(OH),, A”, 28-COOH 

38,168,22-(OH),, 21a-H 

c2311 

c2321 

WI 

WI 

- 

Wl 

P361 

C2371 

C2381 

P391 

v401 

v411 

v421 

P431 

PI 

P451 

P461 

P471 

P481 

C2491 
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Pldlll 

M \prryulo 

Momord~ta foetrda 

(C‘ucurbttdceae) 
M~ru~nrhu\ arborru\ 

(UrtlCdCGiC) 

Nepera hrndortannu 

(Lablatae) 

Nrr~rl~u purpurea 

(Orchldaceae) 

PUC hq’tandra termrnahc 

(Buxaceae) 

Perrundru dulclr 

(Legummosae) 

Prrt~a robusta 

(Composltae) 
Pier1 s japonrc a 

(Erlcaceae) 

Pl\tatra palestma 

(Anacardlaceae) 

PhJrolacca amerIcana 
(Phytolaccaceae) 

P ruyo5a 

Pleuro5t~~lfa opposrta 

(Celastraceae) 

Polemonrum 

coeruleum 

(Polemomaceae) 
P reptanc 

(Polemomaceae) 

Primula dentrculata 

(Prlmulaceae) 

Prronostemma aypera 

(Celastraceae) 

Structure 

Substdnce 

mp. [“ID 

B2.K 

skeleton* 
___. __~_~___ 

Spergulatrml, 

224 226, +609 

Spergulagenm 

(tetraketone, 242- 246 ) 
Trlterpene A, 
178 -180 

Methyl-2-acetyl 

tormentdte, 
134 135 

Methyl-3-acetyl 

tormentate, 

123 125 

Sapogenol I 
(AC 203 -205 , +63 ) 
Napoleogenol, 

127 130, +3O 

Nepetlcm, 

215’ ) + 22 5’ 

Cyclonervilol, 

166 169, +379 
Cyclohomonerwlol, 

166~167. +405’ 

Pachysandlenol B. 

211-213, +I53 I 
Pachysandlenol A, 

23X 241 , +X95 

Perlandrtc acid II, 
247 -249. 

Perlandrlc acid IV, 

286-287’ 

Aglycone I 

Aglycone III 

Trlterpene methyl ethel 

C&up\ Kel 

6 

6 

4 

1 

1 

1 

1 

1 

13 

13 

4 

4 

1 

1 

I 
1 

13 

2 

12 

1 

1 

7 

7 

7 

7 

2 

1 

1 

1 

4 

38,12/j,l6/&(OH),, A”, 29,30-blsnor [?50] 

3/1,12/1,16p-(OH),, 22-0~0, 2l+Me, 30-nor [251] 

l/j-OH, 3-0~0, Ah 12521 

2a-OAc. 38 19rx-(OH),, A”, 2X-COOMe [I531 

2a,l9a-(OH),. 3/&OAc. A”, 2X-COOMe - 

3/1,16n,22/1,24,28-(OH),, A’* 12541 

38,16~,22*,24,28-(OH),, A’*, 
21~-(6-deoxy-3.4-dlangeloylate-~-glucopyranosy~)-oxy 

3fi,l Ia-( A20t2y’- 

3b-OH, 9,19-cycle AZ2 24-Et 29-nor 

3/&OH, 9,19-~yclo. 24.CMe=CH,. 29-nor 

3/GOH, A I’ “. 2%nor, 16-Me 

3jGOH, Al5 ‘1’22’, 28-nor 16-Me 

3p-OH, A”, 25-CHO, 3%COOH 

3fi-OH, Al’, 25-CH,OH 30-COOH 

3j&OH, A’ ‘, 25-CHO. 29- or 30-COOH 

3,&OH, A’ 2, 25,30-(CH,OH), 

3p-OMe, A”l” 25 24-Me 

II2551 

[W 

- 

[257] 

[25X] 

[W 

PO1 

[‘61] 

[262] 

[I631 

[264] 
[265] 

_~~ 

Compound A, 

262-263 
Substance 1. 

13 

Pokeberrygenm, 
208-209 , + 79 2 
Seqamc acid 

Compound I, 
214216~, +644’ 

Compound II, 

249.252’, - 37 5 
Compound III. 

196m198’, +40” 

Compound IV. 
218-219 , - 21 3’ 

Polemomogenm 
185 

Polemomogenm B 

Pridentlgemn B 

Prtdentlgenm E. 
268-270” 

Pnonostemmadlone. 
282-284’. - 105’ 

16x-OH. 3/%OAc. 28 -+ 29-lactone 

3/%OH, A’ =. 20x-H 

28.3P-(OH),. A”. 28-COOH. 30-COOMe 

3fi-OH. A12, 2%COOH. 30-COOMe 
3-0x0, A5 2°129’ 

3-0x0, 6/X20-(OH), 

3-0x0, 6fi.27-(0H),. A20t2q’ 

38,222 28-(OH), A” 18. 24-CHO [266] 

3~.16~.,18fi,28-(OH),. Al’, 23-CHO. 

?1,!?.22z-OR (R = angeloql ttgloyl or valeroyl) 

3fi,16~-(OH),. Al2 28.3@epoxy. 

30-OMe 

3/%161,28.3@(0H),. A’* 

3.1 I-DIOXO 

[X7] 

[268] 

C2691 

[270] 
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Table 1 (Contd) 

Structure 

Plant 
Substance Basic 

mp, [aID skeleton* Groups Ref 

Pseudocedrela 
kotschyu 
(Mehaceae) 

Pygeum acummatum 
(Rosaceae) 

Quercus grlva 
(Fagaceae) 
Q suber 

Rhus ]avanrca 
(Anacardlaceae) 

Rutna cordlfoha 
(Rublaceae) 

Rubus fructlosus 
(Rosaceae) 

Roylea elegans 
(Lablatae) 
Salacla macrosperma 
(Elastraceae) 

S prrnordes 

Salaa coccmea 

(Labiatae) 
S leucantha 

S mexlcana 
S phlomordes 

Sap&us mukorossl 
(Saplndaceae) 
Sapmm baccatum 
(Euphorblaceae) 

Saturqa calamrntha 
(Lablatae) 

S&ma argentea 
(Theaceae) 

Schmus molle 

(Ancardiaceae) 

Scoparla dulcls 
(Scrophularlaceae) 

Slmarouba amara 

(Slmaroubaccae) 

Triterpene I, 

238-241” 

Pristimerinene 

Pseudrelone B, 

255-257”, - 70” 

Acum1natlc acid, 

264 

Gilvanol, 
212-215” 

Trlterpene I, 

254”, -74 

Trlterpene II, 

222”, -544 
Rhuslactone, 

199-200”, + 54 1” 

Ribocoumaric acid, 

215”, +245” 
Rubifohc acid, 

286287” 
Rubltlc aad, 

252-254”, + 65” 
Moromc acid, 

222”, +29” 

Salaspernw aad, 
335” 

Salaciaquinone 

methides, 203-205” 

Triterpene Q 

Triterpene T 

Triterpene U 

Dehydrouvaol, 

21&212 

3-Epierythrochol, 
208-210 
Salvlohde 

Triterpenmd I, 
245-247”, - 3.4” 

Trlterpenold II, 

175p176”, + 9 2” 
Trlterpenold III, 

225%227”, + 46 1” 
Tr1terpene 

Baccatln, 

228%229”, - 9 09 

Calammthad1ol,ll 
197-199”, + 87” 

Isocalammthad1o1, 

195-197”, + 56 7” 

Sapogemn I 

Epi-lsomastlcadlenolactic 

acid (methyl ester, 
151~152”, +9 1”) 
Dulclolc acid, 

275-277” 

20,21-Anhydromehanone, 

165p166”, + 34 2” 

4 

4 

23 

2 

6 

4 

4 

10 

2 

2 

2 

1 

4 

4 

4 
4 

4 

2 

1 

1 
7 

7 

7 

1 

R 

2 

2 

1 

11 

2 

11 

2-0x0, 3,21/G(OH),, A1(10).3,5,7, 

24-nor, 29-COOMe 
2_Oxo, 3_OH, A’~‘@ 5 “%I I), 

24,25-&nor 29-COOMe, 1 l-Me 

2fl,30a-(OAc),, 3B-0-lsobutyroyl, 

16,17-seco, 16-COOMe, 170x0, 
18,lla-epoxy 

2a,3a,19a-(OH),, Al*, 28XOOH 

38-OH, A”(‘1’-ozomde 

2-0x0, 3a-OH 

2/?-OAc, 3-0~0 

3a-OH, 19,3/&epoxy, 178-H, 
A20*23, 26 + 22-lactone 

3P-0-p-Coumaroyl, A”, 30-OH, 
28-COOH 

3B,30-(OH),, A”, 28-COOH 

3/?,17a-(OH),; A12; 28-COoH 

3-0~0, A’*, 28-COOH 

3u-OH, 24,3fi-epoxy, 29-COOH 

1,21-D1oxo; 3-OH, A’(“’ 3 5,7 9’1”, 

12,13-Seco, 11,13-cycle, 29-COOMe, 24-nor 

1,3-Dloxo, 26-CHO 
1,3-Dloxo, 26-OH 

1,3-Dloxo, 26-COOH 

38,28-(OH),, /i1’ 20’30’ 

3a,28-(OH),, Al2 

3p-OH; 28 + 12P-lactone 

3p,l la,20-(OH), 

3fi-OAc, 1 la,20-(OH), 

3-0x0, 1 la,20-(OH), 

3fi,17/G(OH),, A”, 28-nor 

D Fnedo-olean, 2a,3/%(OH),, Al5, 
14,17-peroxIde, 28-nor 

3,4-Seco, 3,28-(OH),, A12.4’23’ 

3,4-Seco, lp,28-(OH),, A’2~4’23) 

3fi,15a,16a,28-(0H),, 22wOCOCMe=CHMe 

3a-OH, A8.24, 21-CHO, 26-COOH 

3/GOH, A12, 30-COOH 

l&24,25-(OAc),; A ‘.“, 214 23-epoxy 

[2711 

r2721 

WI 

WI 

PW 

PW 

[2761 

[2771 

[351 

C2781 

C2791 

[2801 

[2G] 

[2821 

[2831 
[2841 

L2851 

[2W 

[2871 

WI 

[2891 

[2901 

[2911 

[2921 

PHYT” 2215.8 
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Plant 

Sltrmmru WUlhChll Sklmmlwalhchm 
(Rutaceae) 152-154, +67 3 
Solrdayo 1 II gaureu Vlvgaureagenrn F 

(Compositae) Vlvgaureagenm G 
SoJ~mrda frhrlficyu Compound A 
(Mehdceae) 186 +48 

Stiy hnos doll< both, rsa 
(Logamaceae) 

S potarorunl 

(Logamaceae) 

SrWYlx oqfirc Inalrc 
(Styraccae) 

Swrrir~nra mahuyonr 
(Mehaceae) 

Trrruxuc urn ,apomc urn 

(Compoqltae) 

Tee lea yrw~drfol~a 

(Rutaceae) 

Terrapunux 

pupyrfurum 

(Arahaceae) 

Thywnospermum 

drffisum 

(Rublaceae) 

Tooru trhata 

(Mehaceae) 

Substance 

mp. [a]D 
--- 

Baw 

Skeleton* 

13 

I 

1 
16 

Compound B. 

248 252 

16 

Febrmm A. 
248-250 

F-ebrlfugm. 

19s 197 

Flhacdn-3-one. 
24% 249’ - 25 4 

Isomotlol. 

197 199’. +17 

2 1 -Benloyl 

bdrrmgtogenoi C, 

254 257 ( +294 

3 1 -Norcycloswletenol, 
I31 133, +895 
Neolupeol 

208 209 / +I155 
Tarolupeol, 

1635 1645 +645 

Neolupenyl acetate, 
1955 197 +714 

Tdrohipenyl dcetate, 

221 223. -t 706 

Tecleamn 
- 143 

7-Deacetyl proceranone, 

16X- 170‘ f31 
7-Dcacetyl dzddlfanone 

Papyrlogenm G, 

18X 189 

23 

22 

R D A-Frledo-tern,m. 3-0s~ 

9 i/l-OH Ax 

I 

13 

7 

7 3/I-04~ A” (1YRt 

7 3/j-OAc. A”. (19Ri 

16 

16 

16 

I 

Papyrlogenm D, 

285 287’ -183 

Papyrlogenm E. 

286 -288 , - 207 

Papyrlogenm F, 

275m 277’ 1 + 73 

Thysanolactone. 
280 282 , - 15 

I 3-0~0 A” “““. ?Iz-OH 2%COOH 

I .ia.Zlr-(OHIO, A” ’ 3iix’. 2X-COOH 

I 3~0H. 21-0~. A”, 2%C‘OOH 

6 

Toonaclhn 16 

h-Acetoxy toonacllm 16 

23(R)-Hydroxy 
toonahde 

16 

23(S)-Hydroxy 
toonalrde, 

188 189. +37 

16 

Structure 

Group\ 
_ ~_~ ~_~_____ 

3a-OMe, 9 19-cycle. A”. 

2?-C‘H( Me), 24Me 

2/I.3/1,23-(OH), A” XCOOH 
2/~,3a,16r,23-(OHj, A’: 28.COOH 
3,2 1 -DIOXO. 7.8~ueco 7-COOMe, 
16,17-seco. A’ I”“‘)‘. 16 ~1 17-l~tone 

21 23.thhydro. 23<-OMe 

3 4-Seen. 3 +4-. I6 - 17-dildctone 
7,X-seco, 7-COOMe 16 I :-seco 12 14&epoxy 

21.2%dlhqdro 21-0x0. ?3<-OMe 

Zp-04~ 3/I-0-rlglo>l. 3Or-0-proplonyl 
16.17~\eco 16 --t 17.Idcrone, A” 
l-0x0, ?&O-dngeloyl. Aqi”” 

38,161.22/1.2X-(OH),. 14.nor. 

I4r-OMe. 2 1 /i-OCOC h H i 

3 1 -Nor. ?/I-OH 9,19-cycln. 

A”’ 22-Me 

3/I-OH, A”. (19R) 

6-0~0 3,4-seco 3 + 19.lactone, 

I ,4-epoxy A ” 

7a-OH A ’ ” 3-4.se~o 3 -+4-ldctone 

3.0~0, :%-OH. A’ ‘I 

3~21%.(OH), A” I ““’ 
?P -+ 22/Glactone 

3-0x0, 7,&seco. 111 l?~(0Ac)~, A’. 

14/1 15/j-epoxy, 7-COOMe 
3-0~0. 7 X-seco 6a,l la 12r-(OAc),. 

A’, 14/j.15/1-epoxy 7-COOMe 

3-0x0. 1 l?.lZr-(OAL),, A.’ x’z”i. 

21 23.dlhydlo. 23(R)-OH. 21-0x0, 

148.1 Sfi-epoxy 8 7-seco. 7-COOMe 
3-0x0 1 l~.l’a-(OAc),. A’ ““” 

21,23-dihydlo. 8 7.seco. ?~(SJ-OH. 

2 I -0x0, 148. I S/i-epoxv, 7-COOMe 

Ref 

WI 

[294] 

C2951 

[2961 

12971 

12981 

[299] 

c3w 

[3Ol] 

c3021 

[303] 

.~~ 

LX71 

P-Y 

[305] 

[3W 

(307. 308 
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Plant 

Substance Basic 

mp, CxlD skeleton* Groups Ref 

T. suruem 

Trema ortentahs 
(Ulmaceae) 
Trlchtlta dregeana 
(Mehaceae) 

T. htspzda 

T prleurlana 

T roka 

21-(R,S)-Hydroxy 

toonahde 
16 

Surenone, 

195”, - 11 1” 

Surenm, 

240”, + 74.5” 

Trematol, 

215-216, - 27.8” 

Dregeana I 

Dregeana II, 

150 
Dregeana III, 

100” 

Dregeana IV 

16 

16 

R 

20 

16 

16 

16 

Htspidone, 

+ 35” 

Hlsptdol A, 

118”, - 80 
Hisptdol B, 

253%254”, - 57” 

Htsptdm A 

11 

11 

11 

25 

Htsptdm B 20 

Htspidm C, 
245-246, - 32” 

D-4 

20 

16 

D-5 16 

Compound C 16 

Tnchrlin A, 
191-192 

Trichthn B 

16 

16 

Trtchtlm C 16 

Trtchthn D 16 

Uncarta gamblea 
(Rubtaceae) 

U thwattesu 

Vernoma fasctculata 
(Compositae) 

Zlzyphus fructus 
(Rhamnaceae) 

7a-Acetoxy- 
dthydronomtlm 

Uncarlc acid, 

270”, +65” 

Dtketouncartc acid, 

265”, +82” 
Dtacetyluncartc 
acid, 220”, + 73” 

Fasctculatol 

Trtterpene I, 

208-210”, - 33” 

16 

3-0x0, 1 la,l2a-(OAc),, A1,s’30), 

21,23-dlhydro, 21(R,S)-OH, 23-0x0, 
14r?I,15P-epoxy, 8,7-seco; 7-COOMe 

3,4-Seco, 6a-OH, 7-0~0, 14/I,15p-epoxy, 
3 +Clactone, A’ 

3,4-Seco, 6a,7a-(OAc),, 14jI,15/%epoxy, 

3 -+ 4-lactone, A’ 

D C-Frledo-hopan, 3/I-OH, A9’i1) 

15-0x0; 1~,14@poxy, llp-OCHO, 
12a-OCOCHOHCH-MeC,Hs, A8(30) 

la,1 lfl,lZa-(OAc),, 3,4-seco, 3 +Clactone; 
7,8-seco; 150x0, 7-COOMe, A8’30’, 16B-OH 

la,7a-(OAc),, 3,4-seco, 3 --( 4-lactone, 

12/LOCOCHOAcCHMeC,H,, Ai4 

la-OAc, 7a-OCOCHOHCHMe,, 12/?- 

OCOCHOAcCHMeC,H,; 3,4-seco; 

3 --* 4-lactone, AL4, 29-OH 

3-0x0, 23a,24p-(OH),, A’, 21,24-epoxy 

3a,23a,24,25-(OH),, A’ 

3/$23a,24,25-(OH),, A’ 

- 

[3091 

c3101 

[3111 

- 

- 

- 

[3121 

[3131 

- 

ll-OAc, llfl-OCHO, 12a-OCOCHOHCHMeEt. II3141 
14/&OH, 1 Sa-0-angeloyl, Asc3” 

11/i-OCHO, 14)?-OH, 12a-OCOCHOHMeEt, - 

15a-0-angeloyl; A.‘.““’ 

llfi-OCHO, lfa-OCOCHOHMeEt; 14fi-OH, - 

lSa-OAc, A’.8’30) 

3,4-Seco, 7,8-seco, A’.s’30); 14/I,158-epoxy, c3151 
1 la-OCHO, 12a-OCOCHOHCHMeEt, 3 + 4-, 
7 + 24-dtlactone 

3,4-Seco, 7,8-seco, A8’30’, 14/&15fi-epoxy, - 

11/I-OCHO, 12a-OCOCHOHCHMeEt; la,24-(OH),, 

3 + 4-lactone, 7-COOMe 

3,4-Seco, 7,8-seco, Asc3’), 14/?,15/?-epoxy, - 

11/I-OCHO; 12a-OCOCHOHCHMeEt, l/I-OAc, 
3 --t 4-, 7 + 24-dllactone 

la,7a,12jL(OH),, 2a,3a-(OAc),, 11-0~0; [571 
14&15p-, 29,19-dlepoxy; 29-OCOCHMeC,H, 

la,7a,12a-(OH),, 2a,3a-(OAc),, 11-0~0, - 

14/3,15p-, 29,19-diepoxy, 29-OCOCHMeCrH, 

la,3a-(OAc),, 2fi,7a,l la-(OH),; 12-0~0, - 

14&15/I-29,19-dtepoxy, 29-OCOCHMeEt 

la,3a-(OAc),, 2a,7a-(OH),, 12-0~0; - 

14&15#l-, 29,19-dtepoxy, 29-OCOCHMeEt 

la,7a-(OAc),, 3,4-scco, 16,17-seco, [3161 
14fi,15/?-epoxy, 3 -+4-, 16 --t 17-dilactone 

3P,6/?,18/?-(OH),, A”, 30-COOH 

3,6-DIOXO, 18B-OH; Ai’, 30-COOH 

[3171 

3,!I,6fi-(OAc),, 18/I-OH, A”; 30-COOH 

3/I-OH; As*l’, 27,18-btsnor, 

20,24-epoxy; 24-Me 

2a-OH, 3b-(0-cts-p-coumaroyl), 

At0’29’, 28XOOH 

C3181 

[3191 
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Table 1 (Co&) 

Structure 

Plant 

Substance 

mp. [~ILI 

Basic 

skeleton* Groups Rcf 

Trlterpene IL 7 2LPOH. 3$(0-r,urf.~-pcoumaroyl). 

279~m282 ‘, + 40 Az0’z9,, 2%COOH 

Trlterpene III, I 3/j-OH. 21-(0-IratI~-p-coumaroSl). 

279-280, -17 Azo(“‘, 2%COOH 

Zygophyllum fabago Dthydlomachaeruuc 1 3/&OH, 28 + 21 b-lactone [X0] 

(Zygophyllaceae) actd lactone 
~-_..___- __- __...__~_~__~ ~_~_ - .--- ..~.-~-~~~ 

*‘R’ denotes rearranged structure and ‘U’ denotes unknown structure 

*Also Isolated from E platyphylla dnd B errnam (Betulaceae) [148] 

$Complete structure not known [220] 

.QAlso present m L unrfrora and L wl~~folm (Composltae) (2311 
IIAlso isolated from S graera (Lablatae) [287] 

Table 2 Trlterpenolds from miscellaneous sources 

Sources 
Substance, 

mp. IBID 

Bdslc 

skeleton 

Fuxdrum toccmeum 

Holothuna ultra 

Rhodomrcroblum 
uanmelfl 

Stlchopus chloronotu\ 

S japomcus 

Slphonochalma 

Sapogenm I, 
209-210, - 5 
7,8- 

Dehydropaeudofusldlc 

and, +33’ 

Fusllactldlc dcld, 

192-193 

13 

15 

15 

22,25-Oxldoholo- 
thurmogemn 

17-Deoxy-22,25- 

oxldoholothurmogemn 

Triterpene I 

13 

13 

17 

Trsterpene II. 
266-268-, + 45 7 

Tnterpene III 

17 

17 

3jGHydroxy-l7-methyl 

hopane 

29-hydroxy-dlmethyl 

hopane 
Stlchlorogenol, 
225m 226” - 4’ ’ 3 L 
Dehydrostlchlorogenol, 
239m~240’, - 35. 

Stlchopogenrn A 

6 

6 

13 

13 

13 

Aglycone I* 13 

Aglycone II* 13 

Aglycone III* 13 

Slpholenol. 

169-171’ 

Slpholenone, 
187-~188“ 

18 

18 

Structure 

Groups 

3P,12/(-(OH),, A”“‘. 20(S), 
18 --t 20( S)-lactone 

32,11z-(OH),, A’ *‘iz”’ z4. 

21-COOH 
3s(-OH, 16/1-OAc. A’-“(‘) 24. 

1 l.l2-sew. 11 + 12-lactone, 

21-COOH 

3fi.17.(OH),, A- y” ” 22,25-epoxy. 

18 + 20(S)-lactone 

3/LOH. A - ‘(’ I’, 22.25-epoxy. 

18 +20(S)-lactone 
3,}2_Droxo. At3 Is I’ lL =. 

26-COOH 
3,J2_Dfoxo, AL+ ~~ 1’ 22 LJ 

22 --t 26-Iactone 
3/7-O,&, 12_ox<r, A” ‘.t IT 21’4, 

26-COOH 

3[I-OH 17 f-Me, 2 1 S-H 1 . 

3c,l7<-(Me),. 21t-H. 29-CHZOH 

3(S).23(S)-(OH),. AT. 
18 -20(S)-lactone 

3(S).23-(OH),, A’ *‘, 

18 --) 20(S)-lactone 

3/&OH, 16-0~0 A9’l’, =. 

18 --) 20(S)-lactone 

3,0.25-(OH),, 16-0~0, A”“‘. 
18 --f 20(S)-lactone 
3fl-OAc, 25-OH, I6-0x0, A“” “. 
18 + 20(S)-lactone 

3p,25-(OAc),, 16-0x0, A”“‘. 
18 + 20(S)-lactone 

4~,10~,19@-(OH),. Al5 

4-0x0, lOfi,19/&(OH),, Al5 

Ret 

[321] 

[X2] 

[323] 

{324] 

[325] 

[326] 

[X7] 

II391 

_~~ 

r951 
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Table 2 (Contd.) 

Structure 

Sources 
Substance 

mp, [alo 

Basic 

skeleton Groups Ref 

Geological 

Eocene messel shale 011 
(50 x lo6 years) 

Foss11 plant 

Jurassic shale 011 
Monterey shale 011 

Compound I 6 

Compound II 6 
Nortrlterpene I 13 
Nortrlterpene II 13 
Substance A 6 
Compound I, 6 

A8*11 13.15.17, 26,27,28,30-tetranor 

A’3.15 I’, 26,27,28,30_tetranor 

23-0x0, 29-nor 

23-0x0, A9(111, 29-nor 

25,28,30-Trlsnor 

17a-H, 18a-H, 21B-H, 

[3281 

ii 

1329, 

CS91 

Sediment 

Sediment 
(hole 402 A) 

150-152” 20,3C-bisnor 
Substance 3a 6 17a-H, 218-H; 22(R), [3301 
(methyl ester, 169-176”) 29-CH,CH,COOH 
Triterpene I 6 A’3(1*), 22,29,30_trisnor [33Il 

Triterpene II 6 A’3c1e’, 30-nor 
Trlterpene III 6 A”““, 30-nor - 

*Also Isolated from Thelonata ananas [39] 

Antvmcrobml act~u~ty 

The antifungal activity of 49 pentacychc triterpenoids 
was tested WI vrtro usmg Saccharomyces carlsbergenesls as 
a test orgamsm and it was found that the pentacychc 
triterpene glycosides of oleanohc acid and hederagenm, 
with a free carboxylic group at C-28 or C-27, possess the 
highest fungicidal activity [338] A number of tetranortri- 
terpenoids isolated from plants of the Mehaceae family 
have been found to possess antimicrobial properties. 
Toonacihn and 6~acetoxytoonacilm isolated from Toona 
ciliata, showed antifeeding activity agamst Epiachna 
uerwestts [306]. The root bark of the East African tree 
Trhtlza roka yielded a series of new hmonoids, the 
trichilms A-D, which exhibtted a broad spectrum of Insect 
antiteedant and pesttcidai activity against the southern 
army worm, Mexican bean beetle, tobacco horn wormand 
other pest insects [57]. Moreover, a review dealing with 
methods for the determmation of fustdic actd, which is 
used as an antimicrobial agent, m blood, bone and sputum 
has been published [339] 

Herblcrdal actwty 

Two compounds with the cucurbitane skeleton, 
cucurbitacms D and I isolated from the seed of Purshta 
trldenta, showed the seed germmation mhibitory property 
[340] and a large number of naturally occurrmg com- 
pounds with the lanostane skeleton from Neamatoloma 
fascrculare and N. membranacea also showed the growth 
mhibitory properties on young plants [97, 981. 

Antwnfammatory actmlty 

Various modified forms of glycyrrhetnnc acid, such as 
the sodium, potassium and ammonmm salts, have been 
synthesized because of then therapeuttc importance [341, 
3421 Reduced forms of glycyrrhetnnc acid also showed 
marked antiallergic and antiulcer activities in mice 
without undesirable aldosterone like properties [343]. 
Moreover, carbenoxolone, the succuuc acid derivative of 

glycyrrhetmlc acid, also possesses the antmlcer activity 

c3441 

Effect on metabohm 

‘The inhibitory activity of~carbenoxolone on the pros- 
taglandm (PG) metabohzmg enzymes, 15-hydroxy-PG 
dehydrogenase and A i3-PG reductase has been studied rn 

UIUO. This drug m the same dose range does not influence 
gastric mucosal PG synthesis by a microsomal cell 
fraction The decrease m activation ofcytoprotective PG 
synthesis within the gastric mucosa might contribute to 
the ulcer healing effect of carbenoxolone [344]. In another 
study the counteractron of carbenoxolone with the stimu- 
lation of lypolysis mduced by glucagon (5ng/ml) in 
chicken adipose tissue m ultra was observed [345]- 

The effect of ursohc acid and its derivatives on lipid 
metabolism m experimental atherosclerosis was studied 
and this revealed that their derivatives decreased the 
blood cholesterol, P-hpoprotem and phosphohpid con- 
centrations m rabits [346,347]. A triterpene mixture 
contammg 59.2 “/, acids, 32.3 % neutral terpenoids, 3 5 % 
water and 5 ‘i;, chlorophyll, isolated from thyme extract 
by-products, was found effective m experimentally m- 
duced hypercholesteremia and atherosclerosis m rats, 
mice, rabits and dogs [348]. 

The effect of three triterpemc acids and sporidesmm on 
enzyme activities of rat liver plasma has been studied 
Icterogemn and 22fi-angeloyloxy oleanohc acid, which 
rapidly produce cholestasis m uwo, partially mhibrted 
both Mg2 + - ATPase and Na+-ATPase at the low concen- 
tration of l(rlOOpM m an isolated rat liver plasma 
membrane The third triterpene, asiatic acid which does 
not adversely affect the bile secretion m ultra, was found to 
be an effective mhibttor of Na+,K+-ATPase at low 
concentration but did not mhibit Mg2+-ATPase [349] 

Fusidic acid possesses not only antimicrobial activity 
but also exhibits a umque m uwo stimulatton of iabeied 
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ammo acid mcorporatlon mto protems of liver, kidney, 
bram and muscle of both male and female rats [350] The 
effects of certam pentacychc triterpenolds on protem 
biosynthesis were studled and It was found that hedera- 
genm had a marked mhlbltory effect on the rate of protein 
blosynthesls m rat marrow [35!] 

The mhlbltory effects of 24 trltcrpenolds from 
C!.,WW!j@W. spcc!es. on. !~!qhQq& !$&.o.gWesls. v.!fh. 
phytohemagglutmm were observed and a structure- 
dctlvlty relatIonshIp for potent suppressive actlvmes was 
reported It was found that a hemlacetal group m the side 
chain, an oxygenated group m the C-12 posltlon, a 
cyclopropane rmg on rmg Band a double bond at the 7,8- 
posltlon were reyulred for the actlvlty [3_52] 

1 
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7 

8 

0 

10 

11 

12 

I.1 

t-4. 

1.6 

I.7 

18 

19 

21 
22 

23 

24 

15 

26 

REFERENCES 

BlschoC B, Jeger. 0 and Ruzlcka, L (1949) Helt Chrm 
At/u 32 1911 
Wbjfr. D E (.!_%fi). Be:- P:rr:< _: I A& fhfiTw_ 6;. 1.9 !. 

Halsall, T G and Apltn, R T (1964) m Proyress WI the 

ChernrJtrJ of Orgunrc Nuturul Products (Zecnmetster L . 
ed) Vol 22 p 153 Sprmger New York 

Basu, N and Rastogl R P (I 967) Phvtoc heml.str 1 6, 1249 
Aww.nl* S K and Ra\tngr, R~ P ( 1974) Ph?~ro/_hcm~~t~~ 

13 2623 

Pant P and Rastogl, R P (1979) Phytochemrstr,, 18. 1095 

Ohmoto T Kane, hl and Kaganel 0 (1978) Show- 

kuyuku Zusshr 32 185 

Nagumo S Izawd, K and Nagal. M (1978) Yukuyaku 

ZuJshr 98, 1327 

Dommgnez. X A France. R . Cano. G . Pughese. 0 and 

Garcia G S (1979) Rev Latrnoam Qutm 10. 44 

Glannetto. P, Romeo. G and Aversa. M C (1979) 
PIlytochemrstrJ 18. 1203 

Dwen’mko S .A :a& Sqrlmnv. N L (!980) .!&mx Prrr 

Soedm 128 

IljJ;&U’a. 1. ~mblkiFW:L bt h.. K_ s mii k~msh~. Y 

(1977) Chcm Phurm Bull 25. 657 

Kltagawa, I. Kamlguchl, T Ohmorl, H and Yoshlkawa, 
!A_ (_ !_9ZQ\_ C‘I , . .rc>m- Pkarm i&ii. 28 307% 
Sdruwaldrl Y Bekin Hi. Futdmurd. K Fuwa_ T ami 
Tanaka. 0 (1979) Chem Phurm BUN 27 147 

Polnnjk.. P G P&b~ln N. 0 &_m_~i~~. V I_ ,ad. 
‘Uvdrovd. N ! (!9??) .&%%<m -“r:r &<%+!m 349 

Fokmn Go A (1979) Khrm Prir Sucdrn 583 

Jurzysta M and Jurzysta. A (1978) J Chromutogr 148. 
517 

27 

28 

29 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4! 

42 

43 

44 

45 

46 

47 

4R 

49 

50 

51 

52 

53 

54 

55 

56 

57 

MAFIATO 

(1979) Chem Pharm Bull 27. 1125 
Torn M . Ysuyukl. T and Takahashl. T (1977) Bull Chem 

So< Jpn 50, 3381 

Bombardelh, E Gabetta, B. Martmelh E M and 

Muytlch G (1979) Fltoteruptu 50. 11 

Chrlrtopher. R K , Dllmdd A M Ralph. B .I andSumx 
J J H. (1981) Aust J Biol Scr 34 115 
P~~na.!d.~on, K 1 a.x!.Willk.m.~. G. I_ (1.979)/Z Chmm. &r\. 

I s)“op , 295 

Murde, T . Namlkawa M _ Hosokawa. K , Mlyazakl, H . 
lshlbashl M _ Tsuqukl. T and Takahashl. T (1978) 

Tennen~uk~ Kuyobutw Toronkal Koen Yoshlshu 21. 56X 

Pdtra, A _ Mltrd A K _ Ghosh, S , Ghosh, A and Barua. 
A ii ( 1981) Ory rwayn Reson 15, 399 

BulJ J R , Chalmer A_ 4 andColeman, P C (1~979) S 

Afr J Chem 32. 27 

Y-amada. Y . Haglwdt’a. K . Igucm, K , Takahshl. Y and 
Suzuki. S (1978) Chem Letters 319 

Mazumdar, P L _ Mdltl R N . Panda, S K , Mdl, D , 
Rap M S dndwenkext. E (!~979).l Rry Chrm 44 2811 

Shollchm M _ Ydmasakl. K Kasdl. R and Tanaka 0 
( 1980) Chrm Phurm Bull 28 1006 

Wenkert. E . Baddeleq G V Burfitt. I R and Moreno. 
L N (1978) OUJ %!agn Reson 11. 337 

Parnlh. M Adrnolfj M and Mangonr. L (1979) Ga:; 

Chrm ltal 109. 611 

Kalmo+skll. A I. Snarypov. V F ~ Stomk. V A, 

Dzlzenko. A K and Elyakov. G B (1980) Blo-ory Chcm 

6. 86 

Rlcca G S Dame11 B . Palmlrano. G , Duddeck. H and 

Elgamat. M H A (1978) Ory Muyn Reson. 11. 163 
Dnuddeck. H Elgarml_ M H 4. Ihca. G S Dameh. E 

and Palmlsano. G (1978) Ory .&4uyn Reson 11 130 

Cattel. L Caputo. 0. Delprmo. L and Blglmo, G (1978) 

Go;; Chrm Ital 102, 1 

Okubo. A. Kdwal. H . Mdtsunga. T, Chumdn, T. 
Yamazakl. S dnd Todd, S. (1980) Tetruhedron Letters 21 

4095 

Klkuchl. T . Shmgu T . Yokel. T and Nlwa M (1978) 

Iennrn~ukr Kugobutw Toronhul Koen Yoshr,hu 21. 560 

Klkuchl. T . Yokel. T, Nlwa M and Shlngu. T (1980) 
Chem Phurm Bull 28 2014 

Gonzalez. A G I Fraga, B M , Gonzalez. P , Hernandez. 
M G and Ravelo, A G (,l981), Phytochernwry 20. 1919 

Belerbeck H and Saunders J U (1975) Gun J Chem 53. 

1307 

Wenkert. E , Baddeley. G V Burfitt, 1 R and Moreno 
L N (1978) Ory Muon Reyon 11, 337 

Asdkawa J , Kasdl R ~ Yalndsaki. K and Tanaka, 0 
( 1977) Tetrahedron 33. 1935 

!>da. T K!k.u&l. M. Tam~lr.a T aml M;u,umntn T 
(1977) c hrzm Phi 5 Lqxd, 20. 157 

Romeo. G _ Glannetto. P and Aversa M C (1977) Ory 
2fuqn Reson 9. 29 

AJE_ W P !&km. 1 dmL Ernst R- R~ (1~976) J Chem 

Phjs 64 4226 

Maudsleq A A, Kumar, A and Ernst. R R (1977) J 

Mayn Rewn 28 463 

Bodenhauaen. G dnd Freeman. R (1977) J Muyn Re~on 

28 471 
Ha11 L D and Sanders, J K M (1980) J Am Chem Sot 

102. 5703 

Freeman. !? and Morr!s G A (!979) Bull ~Mx,w Reran 

1 5 
Ndkdtam, M , James J C and Nakdmshl, K (1981) J iim 

Chem Sot 103 1228 



Trlterpenolds 1091 

58. Ogunkaya, L (1981) Phytochemrsrry 20, 121 

59 Schmidt, J , Huneck, S and Ih, W (1980) J Pratt Chem 
322, 695 

60. F’yrek, J S. and Baranowska. E (1978) Pol J Chem 52,97 
61 Lee, H D (1978) Umversal MIcrofilms Int Order No 

7902451 184 pp , from DISS Absrr Int B. (1979) 39, 3841 
62. Pyrek,~J S (L979) Pal 1 Chem.~?& L595 

63 Protlva, J , Klmotova, E , Skorkovska. H and Vystrlcll, A 
(1981) Collect Czech Chem. Commun 46, 1023 

64 Han, B H and Kim, J H (1978) Soul Tuehakkyo 
Saengyak Yonguso SpJUkJzp 17, 12 

65. Kasal, R , Matsura, K , Tanaka, 0 , Sanada, S and ShoJl, 
J (1977) Chem Pharm Bull 2S, 3277 

M HoJlnn&,. I? T minn Wllkms A_ I- (lX9). 0,s Itis. 

Spectrom 14, 160 

93. Hdtuner, L and Nnnlsto, L (1979) Acta Crystallogr Sect 
B 35, 1530. 

94 Arnoux, B and Pascard, C (1980) Acta Crystailogr Sect B 
36, 2709. 

95 Shmueh, U , Carmely, S., Growelss, A. and Kashman, Y 
(1981) Tetrahedron Letters 22, 709 

96 !ke!&M .~WtiazIbe, K ,J@&ax&qA_, Sam, K , Sasoq T 
and Mlwra, Y (1977) Agrzc. Bzol Chem 41, 1543 

97. Ikeda, M , Sato, Y, Sassa, T and Mmra, Y (1978) 

Tennenyukz Kagobutsu Toronkaz, Koen Yoshlshu 21, 584 
98. Tkeda, M , Nlwa, G , Tohyama, K , Sassa, T and Mmra, Y 

(1977) Agrzc Ezol Chem 41, 1803 
99. De BernardI, M , Mellerlo, G , Vldan, G , Vita-Fmzl, P., 

FK~JI~~_.G,.K.~x~,.M andEconw.G (.!.!X~).~Z N& 4rti 

44, 351 

68 Schmldt,J andHuneck,S (1979)Org Mass Spectrom 14, 
656. 

69 Nqxzzx,. ri G __ Sqze~kn,. S &,. f?d&~~. A_ A_ WI& 
Aldogdyev, A (1979) Izy. Akad Nauk Turkm SSR, Ser 
Fzz-Tekn, Khzm Geol. Nauk 84 

7Q &“?a&. M.,. &=ZllI,. M_ __ TWzz?frulzI+ M. %xi &~llaul&. z 
(1980) Planta Med. 39, 189 

L(HL. Th~.R..K,.G~w~,.S.G..~..K L.and&al,.C. IL 

(1981) Phytochemzstry 20, 1746 
101 Wdkms, A. L. (1977) Phyrochemzsrry 16, 608 
102 Wllkms. A. L (1980) Phytochemzstry 19, 696 
1_tU RmaJdnn,.K. Z smdWdkm&. A_ I- (.1_9X~\. A~rst. 2 Chpzn. 

31, 215 

72 Ogunkoya, L (1977) Tetrahedron 33, 3321 
73 Horeau, A (1961) Tetrahedron Letters 506 
74. Rn;y.,. R_ R %nlnn &m~%,. K_ (.1_977)..1 ChPrn.. S&c &Y&n. 

Trans 1, 510 

104 Wllkms, A. L (1977) Phytochemzstry 16, 2031 
1M G&I,. E_ MA,. Wllkms,. A_ 1,. andHn]land,. P T (Lq7Q.Z 

Chem Sot Perkzn Trans 1, 1560 

1.06 Cmhe&.R. F, andWllkm~. A_ 1_.(.1_977).&ti. .l Chum. a,. 
2329. 

107 Benes, I , Vanek, T , Budesmsky, M. and Herout, V. (1981) 
Phytochemzstry 20, 2591 

77. Scott, A I and Wrlxon, A D (1970) Tetrahedron 26,3695 
74. F@zzQzl,. M ,. Hamla,. I. S&f,. b 5 ,. !%xQn,. T K ?xxi 

Wiloxixz,.A_ n (l_W.I_j..Z Gem. .FRIL Chem. Commzm. 54.5. 

79. Drade, A. F, Salvaldon, P, Mar& A and Morelh, I 
(1977) Tetrahedron 33, 199 

80 Ionescu, F , Jolad, S. D., Cole, J R , Arora, S K and 
Rates,. B_ 9 (.L977)..1 &J Chem. 4%. !627 

81. Roques, R , Comeau, L , Fourme, R , Kahn, R and Andre, 
D ~~977). 4X~R +tidlO# .G~J. B u,. l-682 

82 Andreettl, G D , Bocelh. G and Sgarabotto, P (1977) J. 
Chem Sot Perkzn Trans 2, 605 

83 Shnulm, A. N , Struchkov, Y T., Aleksandrov, G G , 
Mamedov, K. S and Amlrova, G S. (1974) Tezzsy Dokl 
Vses Soveshch Org Krzstallokhzm. 1, 54 

84. Dampawan, P, Huntrakul, C , Reutrakul, V , Raston. 

C L. andWhl~.k H. (!.97.7j.J &I. SOL Tlladami3,. !4. 

85. Lamg, M , Burke-Lamg, M E . Barto, R and Weeks, 

C. M (1977) Tetrahedron Letters 3839 

86 Itokawa, H , Tachl, Y , Kamano, Y and Iltaka, Y. (1978) 

Chem Pharm. Bull 26, 331 

Ml A@pjn. H_,. Shmj,ma,. K_,. Kama.ya,. 8. ami M_asn&. K_ 
(1978) Tetrahedron Letters 899 

111 Tandon, R , Jam, G K , Pal, R. and Khanna, N. M. (1980) 

Indzan.l Chpm. .%w. R t9,. W-9 
1.12 Chi&krwcrrtz,. rl __ ~JIzlaIh,. N R ,_ WIJltitn,. 8. R WI&i_ 

Chakravortl, R. N (1975) Tetrahedron 31, 1781 
113 Goswaml, A, Dasgupta, A., Nath, A, Roy, T K and 

Khastglr, H N. (1979) Tetrahedron Letters 287 
1.14. ?YIJ-&I_. R.. and R~gaswam~,. S (J-977). Indzan. .Z Chum. 

Sect. B 15, 541 

1.11 Gndf~w~;.C ,.SUIIPJ,.F and-Eptiem;.\k! .W (.1_979)..( N/rt. 
Prod 42, 168. 

116 Steghch, W , Klaar, M , Zechhn, L and Hecht, H J. (1979) 

Angew Chem 91, 751. 

117 Conner, A H , Bano, S , Voelter, W and Fuchs, W (1981) 
Tetrahedron Letters 22, 1715 

118 Kutney, J D , Elgendorf, G , Worth, B R , Rowes, 

J W ,.Conn~~& ti andNagasampa@,.B k. (.L98L).&h 
Chzm Acta 64, 1183 

119 Parnlh, M , Lanzelta, R., Admolfi, M and Mangom, L 

(1980) Tetrahedron 36, 3591 

87 Oglhara, Y , Asada, M and Iltakawa, Y (1978) J Chem 
Sot. Chem Commun 364 

88 Hlrata, T and Suga, T (1978) J Chem Sot Perkzn Trans 
2, 347 

89. Selfert, W K., Moldow$n, J M , Smith, G W and 

Whitehead, E. V (1978) Nature (London) 271, 436 
90 Epstein, W. W , Sweat, F W., Vanlear, G , Lovell, F M 

and Gabe, E J. (1979) J Am. Chem Sot 101, 2748 
91 Resmg, K., Fitzgerald, A and Kusano, G. (1978) J. Appl 

Crysrullogr. 11, 58 

120. Parnlh, M , Admolli, M , Dovmola, V and Mangom, L 
(1979) Gazz Chrm Iral 109, 391. 

121 Pmto, A. C , Baker, P. M , Gilbert, B., Pmchm, R , Rels, 

F A M , Nameralch, M S and Zocher, D H T. (1980) 

Phytochemzstry 19, 2486 
122 Barua, A K., Dasgupta, C , BanerJee, S K , Basak, A and 

Basu, K (1976) Tram Bose Res Inst, Calcutta 39, 61 
123 AnJaneyulu, A S R , BapUJI, M , Row, L R. and 

Ramachandra, S A (1979) Phytochemzstry 18, 463. 
124 AnJaneyulu, A S R, Row, L R and Sree, A (1979) 

Phyrochemzstry 18, 1199 

92 Roques, R., Druet, D. and Comeau, L C (1978) Acta 125 Gregolre, J. and Nyembo, L (1977) Phytochemzsrry 16, 

Crystallogr. Sect. E 34, 1634 1609. 



1092 M C DAS dnd S B MAHATO 

126 Sherman M M and Borrts. R R (1980) Phvtochemtsq 

19. 1499 

127 Paton W F , Paul. I C . Byas, A G and Dey, S (1979) 
Tetruhedron Lcttrry 4153 

131 Rx\1 S H , Shoeh, A Kd$, R S and PO+, S P ( 1980) 
Ph_vtochemirtr> 19. 2409 

133 Polunskg. I Vxon Z . Amoux. B . Pascard C _ Petttt. 
G R Schmidt. J M and Lange L M (1978) J Am 

Chem Sot 100 2575 

134 Polonskg. _I Varon. Z Marazano. C Arnsux, B , Pettlt. 

G R, Schmidt. J M . Ochl, M and Kotsukl, H (1979) 
E ~pcw<wru 35 987 

135 Mulholland, D A and Taylor, D A H (1979) I C’hem 

Rrr iS,nop j 294 

136 Brown. D A and Taylor. D A H (1978) Ph>fochrmlrrr~~ 

17 1995 

137 Evytratova R I, Shetchenka. V I and Pakalns, D. (1981) 
Khlm Prrr Sordm 102 

138 Svechmkova A N Umarovd. R U Gnra-+Lts. M B 

Seltamdl. K L ( Rashkes. Y V, Yagudarv R U dnd 

Abubakzov. N K Il981) Khrm Prir Sxdm 67 

139 Woltke H D , Hlller K and Frake, P (1978) Pharmuzw 

33. 541 

140 Sdbata. B Connolly. J D . Lahhe, C and Rycrol‘t D S 
(1977) / Chrm Sot Pwkm Truns 1 1875 

141 Kraus W and Cramer. R (1978) T~~rruhc&or~ Lrftrr, 
2395 

142 Krauc. W and Cramer. R (1981) Ch’hrm Ber 114 2375 

143 Kraus. W 1 Cramer, R and Sawltzkl G (1981) 
Ph) rochrmurr) 20. I I7 

145 Anpneyulu,A S RI Santry.C S P ,Narayand.G K A 
S S and Row. L R (1978) J In&n Chrm Sot 55 1169 

146 Suhha Rdo, G S R Prasanna S , Kumar. V P S and 

Mallardrapu G R (1981) Ph~0xhrnuW~ 20. 333 
147 Errmgto, S G and Ghtsalhertl, E L (1976) Ausr J C’hem 

29, 1809 

152 Malmoriska)a G V Novlkav. V L Demsenko. V A 
and Uvnrovd, N 1 ( 1980) k’ltrm Prv &cvfm 346 

153 Malmo\skdya G V Pokhllo N D , Makhan‘Kav, V V . 
luovlkov V L and Utdrova N I (19X1) Khrm Prrr 

.Swdm 329 

154 Rclchdrdt P B (1981) J Orcj (‘hc,m 46. 4576 

155 Pardhy. R S And Bhattdcharyya. S C (1978) I&cm J 

C‘llrm .Sr,c I B 16 174 
156 Sarkar A ,md G,lngul> S N (1978) lndrurlJ C hem Srcf 

B 16. 742 

157 Pcnn\b,in A G Ntk<\hchenko M N Mndtsakanyan 



Trlterpenolds 1093 

193 Baykut, S , Blran. M and Okenoglu. N (1979) Chrm Acta 

Turc 7. 57 

194 Taylor. D A H (1981) Phytochemutry 20, 2263 

1.9% &ffJL. T ;md_ %+JpypJl.SMJ,. R. (.1.97%). .I pi+,?. .%L ~~kIn. 

Truns I. 360 

208 Rxddy, Go C S , Rangaswam~, S and~sunder, R !!977) 

Planta Med 32. 206 

2fH HJw,.W -H and!_],. M -M (.!975). E’h,~torhem~.~~y lL'1.. !.Y. 

21-r) Dornmguez, X k Franco,.Q R. ..~ano,.G. and.Wolzak,. 

A (1978) Rev Larmoam Qurm 9. 214 
U.!. .&~cI!q<!, !. .a, , Cmnoliy. J. D-, !Lymn !a s., 

Sondergam, 9 L and~!&xhke, N P (!980) Cru2~ 1 Chem 

58. 1865 

212 Parkhurst, R M, Thomas, D W, Gary, L W and Relst, 

E J (1980) Phytochemrstry 19, 273 

2l3 W!Jeratne. D By T Kumar. V and-Sultanbawa, M U S 

(!98!) J Chem Sot Per& Trots !, 2724 

214 Kulshreshtha. D K (1979) Phytochermstry 18. 1239 

215 Kulshreshtha. D K (1979) Phytochermstry 18, 1783 

216 Nagal, M 1 Izawa, K . Nagumo. S , Sakural. N and Inoue. 

T (1981) Chem Pharm Bull 29. 779 

217 St Pyrek. J (1979) PO/ J Chem 53, 2465 

218 Narayana, C R and Nalk. D G (1981) Indian J Chem 
Sect B 20, 623 

219 Baas, W J and Nlemann, G J (1979) Planta Med 35,348 
220. Baas, W 1. nnd.!?!gdor, C G. !N7.8).2 Nti.qforxch. %i.C 

33, 337 

221 Budzlklewlcz, H and Thomas. H (1980) Z Naturforsch 

Ted B 35. 226 

222 Ogura, M Cordell. G A and Fansworth. N R (1977) 

Lloydra 40. I57 

223 Rosquete, C and Morales, M A (1979) Ret Lutrnoam 

Qurm 10. 35 
224 Gunanlaka, .A .A L Nanayakkara, N P D and 

Sultanbawa, M U S (1979) Tetrahedron Letters 1727 

225 Gunatdaka. A A L , Leshe. A, Nanayakkara. N P D 
and Sultanbawd. M U S (1981) Tetrahedron Lerrers 22. 

1425 

228 Ito, T . Tamura. T , Jeong, T M , Tamura. T and 

Matsumoto, T (1980) Lqrds 15, 122 
?.%!! Pham.Tr.lmng.T T !.197.5).Tq~, Sh.Eha-ELm L$.Z4. 

230 Yankov, L , Ivanov, C , Pham Truong, T T (1980) Dokl 

&zig Akad~ Nauk 3-1 1517 

235 &I6 and La], 1 (1978) Exkugaku Zasshl 98,~ 249 

236 Ito, K and Lal, J (1978) Chem Pharm Bull 26. 1908 

217 la. K- and l_a~,..L (.1.979). Chn. Phnrm. Bull. 27 724% 

238 tin. Is- andLar, .I (197X) Yukugakrr Zusshr 9R 1285 

239 Marta, M; Delle h4onachr. F i Mama-Ret~oln. G R. 

lXMd1n.I F andl%_l~ma+0 G (.1_979).Guzz Chm. h/ 

109, 61 

24(1 (I&J,. M-.. Tokn~~~yama. T and Kulx%a+ T (.1.977). &I//. 

Chem Sot Jpn SO, 2499 

243 &hJ..b’..bIt.ol!XJ..~- an~lkkmqa~?~a_~ (.1.9711). Chrim. 

Letters 621 

241_ &hJ.. M Knrsukl,. K ,. Katanka. T ,. -II&. T and 
Tokoroyama, T (1978) Chem Letters 331 

242 khJ.. Mm.. &I&dCJ.. H-.. kihJCh. H- ami_ kknmyma. T 

(1978) Chem Letters 99 

244 Schuue K E RX&~-~ G and Matcm, Ii D (1979) 

Planta Med 35, 76 

247 Raix.M. M_ .K_r.&n;t.F, M_ .(;Jylta.D S and.S~n&..P P 
(1978) In&an J Chem Seer B 16. 825 

248 BanerJI, R , Mlsra. G and Nlgam, S K (1978) Fuoterapra 

49, 104 

249 Choudhury, M K and Chakravortl, P (1979) Ph_vto- 

chemlstr~ 18. 1363 

250 &tagawq L. Yamanaka. H; NakanJshJ T and Yosmka. 

I (1977) Chem Pharm Bull 25, 2430 

251 Chakravartl. P . Basak. A and Barua. A K (1977) Tram 

Bose Res lnst , Calcutta 40, 117 

252 Olamyl. A A (1980) Plnnta Med 40. 303 

253 OJmnaka. C M , Okogun. J I and Okorle. D A (1980) 

Phytochemutq 19, 2482 

254 Kapundu. M , Warm, R and Delande, H R (1980) 

Phytochrmrstry 19. 615 

2% Ghm;Fct.V 11 .Bann.S .Voell~. W a&Fuchs-W (.ISSl) 
Tetrahedron Letters 22. 17 I5 

256 Ktkuchl. T , Kadota. S , Suchara, H and Namba. T (198 I) 

Tetrahedron Letters 22. 465 

257 Murae. T ~ Namlkawa. M ( Hosokawa. K , Mlyazakl H , 
Ishlbashl, M . Tsuykl. T and Takahashl. T (1978) Twmen 

Yukr Kagobutsu Toronkal Koen YorhlJhu No 21. p 560 

258 Hashlmoto. Y , Ishlzone, H and Ogura. M (1980) Ph) to- 

chemlstr! 19, 241 I 
259 Hashlmoto, Y, Ishlzone, H and Ogura, M (1979) Keen 

Yoshlshu Tennen Yukl Kagobulsu Toronkul No 22, p 63 

260 Nagumo, S . Izawa. K and Nagal. M (1978) Y&&l 
Zasshl 98, 1027 



1094 M C DAS and S B MAHATO 

262 Caputo, R. Mangom, L, Monaco. P and Plumbo, G 

(.L979). Ph~02chfmJ.~tr): Lg.. X46 

261 Kang.. S s a.miWQQ. W s (.l.QXtl)..I NQ% PT& 42. i1.Q 

264 MncaJe%. M A (.197X). Rez. Latmnam Qum 9.. 94.. 
7hS_ l&m.tauam_yxoa. A_ P K_u.mx,N. P .%Jfanbwa.,. M U S 

and Bdlasubramomam S (1981) J Chrm Sot Perkm 

Tram I, 2717 

266 Tan&m R. i .lama .I K Pa!_ R- and !Cbawx~ N M (198 1) 
l&an J Chem Sect B 20. 46 

267 luruuJ_sch 1 f&s&qx E and Kuhelka_ W (1979). 

Pharmaze 34. 445 

268 Ahmad. U V. NaJmus-Saqulb. Q. thmanghanr. K; 

Fuchs. W and Voelter. W (1980) Z Naturjorsch T&B35 

511 

269 Ahmad. V U Saqmb. Q N and Ilsmangham. K (1980) 

PhJtochemlrtry 19, 1875 

270 Delle. M F Maruu-Bettolo. G II Pnmpanz M i De 

Melb. .I F Kmg T I and Thomson_ R_ H (1979) .I 

Chem Sot Prrkrn Tram 1, 2649 

271 DelJp... M- F blacmm~-Eettnln,. G F3 Pampam.. M De 

i&lb. 1 F Ek4m1~ 0 G a&Thomson_ R. H (l-979) 1. 
Chem Sot Perkrn Tram 1. 3127 

272 Taylor, D A H (1979) Phytochemrstry 18, 1574 

273 Chandel. R S and Rastogl. R P (1977) Indian J Chem 

Sect B 15. 914 

296 R&x,. M M ,Gu_@,. P P , Sm&,_ P P d &&na E M 
Q.S?S). In&m. I Cher?J. Err a 17,. 15% 

297 P.%& M M r I&!.%bn& E M, Gxp.@, P S. a& %!,xg!& P P 
(.!.978>. &&x!. J! Ch??m. S&t B 1% 823. 

298 Verpoorte. R (1978) PhJ rochemlsrr) 17. 8 17 

299 Smgh, H , Kapoor V K . PIOZZI. F , Passannantl. S and 
P%&ernostro, M (!978) &%&?m&)l 17. ! 54 

300 Aml, H (1979) Phytochemutry 18. 1760 

301. &j~iZ~‘~l~.A P R,. ~h!LS~JJJ~~~&!XL~ .h!fl*rt)!,.y !_ h! 

and Row. L R (1979) Indian J Chem Sect B 17, 423 

302 .A+@u H_ , Shmymc~ K , Made K ad Lm, T (!98!) 

Tetrahedron Letters 22, 2289 

303 Ayafar. J F , Sondergam. B L . Connolly, J D , Rycroft. 
D S and Qkog~un, J I ( ! !%3!) / C/ler?l SIX Perh Trms 
1. 1750 

304 .Asadda, M , A_magq~ S, T&a. M andOg!hara. Y (!980) 
J Chpm Sot Perkm Tram ! 325 

305 Anni, N, Yamaguchl, K, Takahashi, M, Iwta. M, Sakai, 
s. ,. HI..% I aJxi I!Qka Y (59X1_). Tetm&&n. 37.. 983 

306 Kra~us, W ( Gmmnger, W hn_d Saw!&!, G (!978) 

Angrw Chem 90. 476 

274 Talapatra, S K , Pradhan, D K and Talapatra, B (1978) 
In&an J Chem Sect B 16, 361 

275 Sung, C -K , Aklyama, T , Sankawa, U , Iltaka, Y and 

Han, D (1980) J Chem Sot Chem. Commun 909 

276 Talapatra. S K. Sarkar. A C andTa@atm B (1981) 
Phytorhemutry 20, 1923 

307 Kraus. W, Grlmmmger. W and Sawltzkl. G (1978) 

Symposrum Papers oj the 11th IUPAC International 

Symposum on the Chcmlstry of Narlonal Products Vol. 2. p 
115 

277 Sarkar. A and Gangulq. S N (1978) Phjtochemlwy 17, 

1983 

308 Kraus, W and Grimmmger. W (1980) Nout J Chrm 4, 

651 

309 Kraus. W and Kypke, K (1979) Tetrahedron Letters 2715 

3!0 Obaternr, C A, clglu&oya_ L , Quartey 1 .A R and 

Walght. E S (1979) Ph~tochctmstry 18 496 

311 Mulholland, D A and Taylor, D A H (1980) Phyto- 

chemistry 19, 2421 

279 Reddy. G C S Ayenw., K N N and Rangaswaml.. S 
(1981) In&an J Chem Sect B 20. 197 

280 Rogers. D . Woode. K A. Vlswanathan. N and Joshl. 

B S (.1_9XQ. .I Chfim. &LC Chrm. Canvw/n LQ4.9 

281 Mukherjee, K S and Ghosh, P K (1978) J Indian Chrm 

Sot 55. 850 

292 Mukbcrjeq.K S 4GbnkP.K (.1_979).Curr SCL 4rL. LO7 
283 Collera. 0. Gomora. E and Garcia. .I F (1980) Rev 

Latrnoam Qurm 11, 60 

315 Connolly, J D , Labbe, C , Rycroft, D S ( Okorle, D. A 
and Tay.ybr, D A, H (5971). 1 C-hem. Rxr (.Synqn j. X56. 

316 .A!!mmL F R b$ &I&.. s ?i.nd. !!dJ.%. A_ G (1_%8,). clan. .I 

Chem 56, 1020 
284 Garcia-Alvarez. M C , Savona. G and Rodrtguez, B 

( 198 I ) Phj rochemrstry 20, 48 1 

285 Lmde. H (1979) Arch Pharm 312. 416 

286 Sahd II Naskx. D B msra D R_. Prndhan,B P and 
Khastglr. H N (1977) Tetrahedron Letters 3095 

287 &dnnetto, P Romeo, G and Aversa, M C (1979) 

Phytochemutr~ 18, 1203 

288 Romeo. G , Glannetto. P and Aversa. M C (1980) 

Ph) tochetmstr? 19. 437 

289 Chen. W -H and Wu. D -G (1978) Hua Hsueh Hsueh Pao 

36. 229 

290 Pozzo-Balbl T . NoblIe. L , Scapnu. G and Cuu, M (1978) 
Phytochenustr~ 17, 2 107 

317 Herath, W H M W , Sultanbawa, M U S and 

Wannrgama, G P (1978) Phytochemrstry 17. 1979 

3!8 Muw, N K (1979) Can J Phum~ El 14 33 

3!9 Yagb A, Okamura, N Haraghuch!, Y Noda. K and 
Nlshloka, I (1978) Chem Pharm BUN 26, 1798 

320 Tomova, M , Gyulemetova, R , Mltrev. A , Zatlkm. B G 

and Vul’fson. N S (1978) Farmatsrya (Sofa) 28. 31 

321 Clastres, A, Ahond, A ) Poupat, C and Potter, P (1978) 
Experrentla 34, 973 

322 Godtfredsen, W D , Rastrup-Anderson, N . Vomgedal, S 

and 0111s. W D (1979) Tetrahedron 35, 2419 

323 Delia, T J , Hertel. L W and Wattle, L W (1977) Toxrcon 

15, 461 
291 Mahdto. S B, Das. M C and Sahu. N P (1981) 124 Ravlq. B N ,. W&L. R. I md Cco.f.. K D (1.9X1). .I Or9 

Phytochemlstrl 20. 171 Chem 46. 1998 
292 Poloacky. J Varon.,Z . RahanaLR M andJacquemm.,H 

(1977) Isr J Chem 16. 16 

293 Kostova. I N , Pardeshl, N and Rangaswaml, S (1977) 
Indian J Chrm Sect E 15. 811 

294 Hlller K and Gil-RJong, R (1980) Herha Hung 19, 91 

326 Kltagawa. I , Kobayashl, M , Inamoto, T . Yasuzawa, T , 
Kyogoku. Y and Kldo. M (1981) Chem Pharm Bull 29. 

1189 



Trlterpenolds 1095 

u7 K~]JJJIW%~JJ.. A. I_ tiaqpv. v !! .,_ !&nlk,. V A_ and 

Elyakov. G B (1980) Blo-org Chem 6. 951 

328 Gremer. A C , Spyckerelle. C . Albrecht. P and Ourlsson, 
Ci (1977) J Chem Res (Synop.) 334 

X2(9 F&x~~...M_ andBullk~fi~.1 (.1_%3Q~~~. f&01. yL.X7 

1vl Ta_yJylnr.,..L ..War&npq.A M_ C andMaxw&L P (.lSXQ 
Tetrahedron Letters 21, 655 

111. Fkir.nc%. I? I &~~~I,. S C Cixnet,. P ,. !Zghntan,. G_ ,. 

McEvoy. J , Maxwell, J. R , Wardropper, A M K and 
Vnlkman,. 1 Y (J-979). fnulld Rewt. of the Lkp .Serr 
Drzlhng Project Vol 48, p. 965 

1X2 -L&id S D WwJihqL R_ ix.4 and Cole. 1 !& (.!_!!7.7>. 4 

Pharm. .ti. 6& 8% 

337 Gonzalez A G i Daaas, V i Eba& 1 ami AJonso, G- 
(1977) Pianta Med 32, 282 

3% Am.umnv M. M- %chwJnv. V V ,_ %.~&na.. I_ I_ 

Chetyrma. W S , Uvarova. N I , Oshltok, G I , Alad’ma, 
W G ..Vechcrkn.L P and7&n~~.A_ D (.1_979).1!‘ill: Ak&. 

Nauk. SSSR Ser Blol 570 

339 Bywater. M J (1978) Lab Methods Antonrcrob. Chem 
Ether 219 

341 Tarnok, F , Lormcz, P., Mozslk, G , Javor. T (1980) 
Proceedmgs of the 28th International Congress on AdLances 
!n. Physrology vol. 29,. p !.fU 

342 !_mrler.. E (.1.9X). lg.C_C;_ &Q? .FJ. Dhr: C_nm,,d. 6,. W4. 

343 Takahashl, K , Shlbata. S , Yano, S . Harada. M . Salto. 
!z!. j. Tanuir;~. Y and Qma&a~,. A_ (.I_%%&). cJl~#. Phnrm. 
Bull 28. 3449 

349, Eakq.. k4_ N (!.W4. ckn. c?JQ/. h&wKf. IL,. 1.1_7 

35& G&on,.!? ,.ZIY.. E ,. Zahlten,.B_ N. ..H&I~xx~ A- A_ and 

S+riLtman, F W (!978) &lo&em Pharmnrn,l 27. 205R 

351 Amslmov, M M , Prokofieva, N G , Stngma, L I . 
Chet.yr.!na.N. S .,.. Ua&n~.N..G. andElyaka.v.,.G 9 (.1X7). 

Blochem Pharmacol 26, 2 113 
352 Hemml, H. ,.%tame, F ..!shth.N. ,.!Lhan~,.~. ..!?&nd&Y 

and Nozoe, S (1979) J Pharmacoblo-Dyn 2, 339. 


