Physalis WITHASTEROIDS

0. E. Vasina, V. A. Maslennikova, UDC 547.926
and N. K. Abubakirov

The review gives a table of 47 withasteroids isolated from plants of the genus
Physalis. The biogenetic relationship between the different structures of the com-
pounds is discussed on the basis of an analysis of literature material. An assign-
ment of some C-methyl groups of the physalins is made.

The genus Physalis (family Solanaceae) includes about 120 species of plants growing main-
ly in South and North America. A small number of species has been recorded in Europe and in
the countries of southeastern and central Asia [1]. Six species of Physalis are found in the
Soviet Union.

The first chemical investigation of a plant of this genus, namely Ph. alkekengi L. was
made as early as 1852. A bitter amorphous substance called physalin with the empirical formu-
la C;eH300s was isolated from the leaves. Only more than a century later, on the basis of its
IR spectrum, was the presence of a y-lactone molety in this compound established, and in 1969
T. Matsuura et al. [2], making use of a whole arsenal of physicochemical methods of proof
including an x-ray structural analysis of an acetoxybromotetrahydrophysalin A, came to the con-
clusion that the physalins were 13,l4-seco-16,24-cyclosteroids. Thus, physalins A and Bopened
up a peculiar series of steroid compounds which now includes about 15 substances. Later, from
the Ph. ixocarpa and Ph. peruviana, in addition to 13,l4-seco-16,24-cyclosteroids (physalins),
withasteroids of the so-called "correct'" structure having a carbon skeleton of the ergostane
type, were isolated [3, 4]. In the term withasteroids we include the withanolides proper, i.e.,
compounds of the ergostane type with various lactone and lactol groups in the side chain, and
also physalins and withaphysalins. The latter can be considered as modified withanolides [5].

The present review is devoted to withasteroids of Physalis (ground cherry). In the Sol-
anaceae — the onlyplant family in whichwithasteroids have been detected— this genus is the rich-
est in compounds with various types of structures. The following groups have been isolated
from the ground cherry: withanolides (compounds 1-28, 47); withaphysalins containing an addi-
tional five-membered lactone ring or a lactone ring formed by the oxidation of the C-18 methyl
group (compounds 29-31); and physalins (compounds 32-45) having the 13,1l4-seco-16,24-cyclo
structure, a five-membered lactone ring and, as a rule, containing an ether bond between C-14
and C-27. In Physalis are also found withasteroids with a five-membered lactone ring in the
side chain (compounds 24-27), with a six-membered lactol ring (compound 28) and, in addition,
chlorine-containing withanolides (compounds 12 and 13) (Table 1).

As a result of the analysis of the 70 withanolides known in 1976, Glotter et al. [6] sug-
gested a scheme of the biogenetic link between the withasteroids with different types of sub-
stitution in rings A and B. On the basis of these ideas we shall attempt to analyze the mu-
tual relationships of the withasteroids of Physalis which, at the moment of drawing up the
review (including literature up to January, 1984), numbers almost 50 compounds.

The key structure with which all the other types of substitution are biogenetically con-
nected is apparently (III). The hydration of the latter in position 4 followed by epoxidation
at the double bonds forms compounds substituted in rings A and B. A 4f-hvdroxy-58,68-epoxy
grouping (substitution of type V) is found in many withasteroids (compounds 1, 5, 10, 15, 18,
20, 26, and 28). Substitution of type VI, obtained by the epoxidation at the double bond in
ring A is found rarely (compound 15 from Ph. viscosa). Substitution of type VII is biogeneti-
cally connected with it (compound 18 isolated from the same plant). A 5Sa-hydroxy-6a,70—epoxy
grouping is also encountered rarely in Physalis (product XII, compound 22).
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TABLE 1. Withasteroids Isolated from Plants of the Genus

Physalis (family Solanaceae)

.. Liter-
Name, com- | mp, °G;
position Structure [al,, deg Source ature
1. Withaferin A 252—253; Ph, viscosa, |9, 15,
CyH3:06 +125 Withania 37
(chloroform) somnifera L.
Dum., Acni-
stus arbores-
cens
2, Withanolide E 167—158; | Ph, peruviana, [4, 38
CysH330; +103,5 |[Withania som-
(chloro- nifera
form)
3. Withaphysanol- 215; Ph. viscosa (13, 39
ide cz,HZ,o, +9542
' (dioxane)

4. Withaperuvinc 10; Ph. peruviana,| 20

CyHy0, +4.5 Ph. viscosa
(pyridine)

‘5. 4f-Hydroxy- 197—198, | Ph. peruviana, |4, 40,
withano}lide E 205—214, Ph. viscosa 41
CzsH350; 229--230;

+95,8,
+107+ 1,5,
487
269—270; | Ph. peruviana | 20
. +215
6. Withaperuvin B (pyridine)
CysHzsOg
7,28-Hydro:21with- 185—186; Ph. viscosa
aperuvin +1524-2
Cogtgg Oy (methanol)




TABLE 1 (Continued)

Name, com- mp, °C; Litera-
position Structure (et]pye deg source  jrure
8, 28~Hydroxy- 237 Ph. vi
wimaphysa);lolide viseosa 13
CisHzs04
9. Withanolide S 272; Ph. peruviana, | 42,
CugHy0Os +95,5 | Withania sot-{ -38¢c
nifera
10. Visconolide 232—-233; | Ph. viscosa
CzHa0, +119,5+-2
(methanol)
11. Withaperuvin 225—227; | Ph. peruviana 8
C2eH 0O, +156,8
(acetoni~ -
trile)
12. 4-Deoxyphy=- 207—209; | Ph. peruviana 8
salolactone +103
CasH304Cl (acetoni- -
trile)
43. Physalolactone i OH 227—228; | Ph, peruviana | 43
CagHz,04Cl 0 M T
A— (pyridine)
14. Pubescenol 180182 | Ph. pubescenﬁ 4
C28H4203
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TABLE 1 (Continued)

mp, °C; Lit
Name, ¢ i- iera~
ﬂone Ompost Structure [l deg Source tare
H\IDHZDH
15. Viscosalactone 0 a 184—186: | Ph. viscosa | 10
A 0 | —27,4
C,H30, (methanol)

170-175; Ph. viscosa 41

16. Physolanolide
0+3

CastlasO;

264—265; | Ph. peruviana 4

17. 2,3=-Dihydro~
—A42

withanolide E
CygH 004

184—186; Ph. viscosa 10
—19,4
(methanol

18. g‘iscosaiactone

CasH 004

252254, Ph. peruviana | 45

19. Physalolactone
B +14,2

CaH,,04 (methano})
20. Physalactone —4.3 ' Ph. viscosa 13, 46
CyoetlioOs (methanol)

21: Vlgithaperuvin 209 —211; Ph. peruviana | 47
+12

CasHeOg (acetone )

22. Ixocarpanolide
CasHwO

252253, Ph. ixocarpa
+27+4

(chloro- I
form)
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TABLE 1 (Continued)

Name, compo- mp, *C; Litera~
sition Structure (&), deg Source ture
23. Withaphysacar- 275—278; | Ph. ixocarpa 3
pin +20
CHyp O (chioro~
form)
24. Perulactone B 217—218; | Ph. peruviana | 12
CasHyoO1 +56.5
(acetoni-.
trile)
Acetate:
25. Ixocarpalac- : Ph. ixocarpa 49
tone épa 170—172; Brot.
CasH 3505 +47,2
26. Ixocarpalac- Ph. ixocarpa | 49
tone A
CagH 04
27. Perulactone 2393—%40; Ph. peruviana | 1}
CaultuOn (acsioni-
trile
28. Physapubescin Ph. pubes- 50
CaoH 204 cens L.
29. withaphysalin A 222—223; Ph. minima 23
CesH3,04 +43,6
30. WithaphysalinB
C28H36OG
161 —162 Ph. minima 23
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TABLE 1 (Continued)

mp, °G; Litera-

Name, composi- Structure [a], deg Source ture

tion D’

31. WithaphysalinC 202—203; Ph. minima 23
CasH3 0 +33,4

32. Physalin C 274—217; | Ph. alkekengi | 51
Ci:oH30s —160 var. Francheti

(acetone)

33. Physalin & 265—266; | Ph. alkekengi | 52

CasH0010 —126 var. Francheti
(ethanol)

34. 25, 26-E idﬂé)" 230—234; Witheringia 21

drophysalin —114 coccoloboides
ethanol (Dammer)
C28H3'209 ( )
35. Physalin B 250 Ph. alkekengi [52, 53
Cost30, var. Francheti} 3, 21
Ph. ixocarpa,
Witheringia
coccoloboides
(Dammer)

36. Physalin G 295—296; | Ph. fancifolia | 54

CagHy040 +17
(acetone)

37. 6-Hydroxy- . :
6-7-dihydrode- 270—274 | Ph. minima (24, 55
hydrophysalin B
CastisgOro

38. Physalin H B
CasH3040 238—240 | Ph. angulata | 56




TABLE 1 (Continued)

mp, °C; Litera-
Name, compo= Structure [x ]D' deg Source ture
sidon
39. 53, 63-Epaxy- ors.

?hysali_n B 2?602?' Ph. minima | 23
physalin ) 295—996; | Ph. angulata, | 57
251130010 —20 Ph. lancifolia

(acetone)
40, Physalin J
263—270;
CasH30010 eo Ph. angulata 57
(acetone)
4], Physalin K.
CusH3O0yy 280—282 | Ph. angulata | 54
42. Physalin E 305—307 | Ph. angulata, [56, 44
CosHnOn —83 Ph. lancifolia,
: (chloro- Ph. pubescens
form)
43. Dihydroxy- _ b mini
gl'ltyzaﬁ?l 302—304 Ph. minima 28
28H31011
44. Physalin D 262—263; | Ph. minima, |34, 58,
CasHa0yy —68 Ph. angulata |59, 54
(methanol)
45. Physalin1 305—307; | Ph. angulata 54
CyHj, Oy +12 - 4nghia
(acetone)
. gh -Bl.oglfg.o;ﬁ,- +3d17 Ph. peruviana | 60
copyranoside {pyridine)
CyoHsqtly
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TABLE 1 (Continued)

mp, °C; Litera-
Name, compo- ~ Structure [al , deg Source ture
sition b

248—-250; | Ph. peruviana | 61
—72,7 Linne

(acetoni-
trile)

47. Withaperuvin E
CL‘BHSGOB

/)'\1, - \[ K):\u)\\;

0 ' o]
0 ‘%%\/" NN

HD HJ oo ’r‘.‘J OH

Another route for the conversion of a product with structure III is direct epoxidation
without the introduction of additional hydroxy groups. As a result, compounds of type VIII
are formed which are also found fairly frequently among the Physalis withasteroids (compounds
2, 17, 30, and 39). The trans-hydroxylation of epoxides with the partial structures VIII and
IX leads to products X, XIII, and XIV (compounds 9, 43, 44, and 45, and 4, 7, and 41, respec-
tively). As can be seen from the scheme, the formation of other compounds substituted. in
rings A and B can easily be explained on the basis of the key structures.

Lavie et al. [7] made a summary of investigations at the molecular level of the mechanism
of the inheritance of the enzyme systems responsible for the oxidative processes of withanol-
ide-containing plants. Onthe basis of an analysis of their withasterold compositions it can
clearly be seen that Ph. angulata, Ph. minima, Ph. alkekengi, and Ph. lancifolia are plants
containing an enzyme system directing processes to the formation of 4-deoxy compounds. The
enzymes of Ph viscosa and Ph. ixocarpa, conversely, promote the formation of 4B-hydroxy groups;
in Ph. peruviana the two systems act in competition, as has been observed in Withania sommi-
fera of an Indian chemotype [7].

Among known withasteroids the majority have the B configuration of the C-17—C-20 bond,
and withasteroids with the a orientation of the side chain are few in number and have been
isolated mainly from two species of Physalis: Ph. viscosa and Ph. peruviana (see Table 1).
It has been reported [8] that Ph. peruviana specimens collected in two regions of India differ
with respect to their withanolide composition, but in both varieties withasteroids with a 17a
side chain have been found.

Ph. viscosa is being studied by two groups of workers. Pelletier et al. have isolated
from plants of North American origin compounds 1, 15, and 18 containing no hydroxy groups in
the C-14, C-17, and C-20 positions and with B-oriented side chains [9, 10]. We have detected
eight withasteroids (3, 4, 5, 7, 8, 10, 16, and 20), each having a 14a,178,20-trihydroxy
grouping and an a-oriented side chain in Ph. viscosa of Central Asian origin.
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We have not been in a position to compare the morphological characteristics of these
populations, but since they differ in their chemical composition it 1s not excluded that they
are different chemotypes of a single species.

In addition to this, Ph. viscosa from the village of Kara-Kala (Turkmen SSR) possesses
another distinguishing feature. This is the first plant of the genus Physalis in which com-
pounds with a C-28-hydroxy group attached to a lactone ring have been found. Before this,
two compounds — perulactone (27) and perulactone B (24) — in which an oxidized C-28 carbon
atom forms the closure of a five-membered lactone were known [11, 12]. Three compounds with
a 28-hydroxy function have been isolated from Ph. viscosa: 28-hydroxywithaphysanolide [13],
visconolide, and 28-hydroxywithaperuvin C. In association with other withasteroids from the
same plant, they form three pairs: withaphysanolide (3)-28-hydroxywithaphysanolide (8), 4B-
hydroxywithanolide E (5)—visconolide (10), and withaperuvin C (4)—28-hydroxywithaperuvin C
(7) in which the second compound is the C-28-hydroxy derivative of the first. Similar
pairs of compounds but with hydroxy groups only at C-27 have been isolated from Withania
sommifera: withaferinA [15] and 27-deoxywithaferin A [16], and withanolide D and 27-hydroxy-
withanolide D [14, 17].

Among the withasteroids so far known no compounds have been recorded in which an a-orien-
ted side chain has been combined with a 27-hydroxy group in an unsaturated lactone ring. Ap-
parently, in the Ph. viscosa growing in Turkmenia there is an oxidative enzyme system having
recessive characteristics which, because of spatial factors (o side chains) oxidizes not the
methyl group at C-25 but that at C-24.

It has been possible to establish the position of the primary hydroxy group at C-28 in
28-hydroxywithaphysanolide with adequate reliability only with the aid of '®C NMR [13]. PMR
spectra showed only the presence of a —CH,OH group — signals at 7.05 (*J = 12.1 Hz), 4.40
(14.5 and 6.5 Hz), and 4.71 ppm {14.5 and 5.61 Hz) from a primary hydroxy group and two gem-
inal methylene protons. But it was not clear to which of the atoms — C-24 or C-25 — the hy-
droxymethyl group was attached and to which the methyl group.

This point was cleared up by '>C NMR spectroscopy, which played the decisive role in the
definitive assignment of the tertiary hydroxy group at C-14 in a number of compounds isolated
from Withania sommifera and Ph. viscosa [18, 19, 13]. The *°C NMR method also proved useful
for a reliable assignment of the double bond in ring D of compound 6 [20].

Attention is attracted by the fact that 13,14-seco-6,24-cyclosteroids — the physalins
(compounds 32-41) — are found only in plants that do not produce withasteroids with o-oriented
side chains. Apparently the spatial form of the molecule plays a decisive role in the oxida-
tive processes leading to the formation of 13,14-seco compounds.

Until recently, physalin had been found only in Physalis plants. In 1981, a report ap-
peared [21] on the isolation of two physalins — physalin B (35) and the new 25,26-epidihydro-
physalin C — from Witheringia coccoloboides (Dammer) A. T. Hunziker (Solagnaceae). We con-
sidered it necessary to include the second compound (34) in our review, although it has not
yet been found in Physalis.

The biogenesis of the physalins and their possible origins from the withanolides has been
reported previously [6, 22]. It appears to us to be rational to number the carbon atoms of
the physalins in the same way as has been adopted in the withasteroids of normal structure,
namely:

On the basis of the nature of the substitution at the C-25 atom, the physalins can be
divided into two groups. The first group, having an ether bond between C-14 and C-27 (com-
pounds 35-45), makes up the majority of physalins. The second group includes compounds 32-34
having a methylene group —CH,= or a methyl group at C-25.
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TABLE 2. Assignment of the Individual Signals of the PMR
Spectra of Some Withasteroids

Co?lr:; %g?glg ! ' Signals of Litera-
P the instru- 13.0H; 322-H 19-CH, [21-CH, | 27 and 28-CH, | other protons | ture
ment,
MHz
29 60 4,627dd [ 1,308 1,51s] 1,95 23
(12; 4.5
30 60 4,58 dd | 1,25s]1,28; | 1,93 18-H 5,17 23
1,47
3t €0 4,32 dd |1,27s|1,27s| 1,908, 1,97 s 18-H 5,10 23
(12; 4)
32 5,90s| 4,55m | 1,07 s| 1,60s } 5,57 brs 1,555 | 14-OH 6.13 51
6,39 brs 7 ¢ 5
33 63s| 4.58m |1,038]1,728]| 5,63 brs, 1,558|7-OH 4,97 (),
i 065 6,43 br.s 14-OH 6,38 |,
34 80 6,12 4,46 dd | 1.06s|1,74s] 1,23d(7,9), 1,14s | 14-OH 6,40 21
(4; 2,6)
* 360 4,56dd. | 1,188]1,91s|1,3 d(7.3),1,33s 21
(4,7, 1.3)
35 6,26s| 4,57 1,128 1,81 s | 4,28dd, (13; 4), 52
L12 s 3,604(12)
36 6.36s| 4,54 m | 1,265 [1,788] 4,29 dd (14;4), |6-OH 5,08d(2)] 54
1.20s, 3.63d (15,31 01
37 100 4,408 4,6 m |1 525 |1,965|4,6m 1285,3.75
38 5.96s 4.58™ | 4,29 dd (14; 4), | 7-H3.88m 56
’ ' 3.61d (19) 7-OH 4,944d (4) v
39* 60 4,58 31s | 1,968 | 1,265 4.27
0.35s 4_56rrxnL g 3,57d (14) 57
40 4,59 4,28dd (14;4),
6,318 3.60d(4) 57
41 6.54s 4.58™ |1,043|1,82s | 4,30dd, (12; 4), o4
' 1,16 53,62d(12)
42 5.66s| 4,56 M 4274d (14, 4), | 7-H 3,52m 56
3,60dd (14;2) |5-OH 4,225
43 60 5,615 4,53M |1,20s[1,80s | 4,06s,1,13 53,53 28
44 €0 4.54dd |75 1,855 |450dd (14;4), 1,12 59
a5 (14;4) ’ L8as 3,71, (14) ssd 5
5,708 4,58 m s 20dd, (14; 4) 1,2056-OH 4,94d(4),} 54
e di( P L2095 L0 Me 2,045
<6H-§> (GH—Q)S,GOd(IS)

Note. The spectra were taken in DMSO-d¢, or, where marked with
an asterisk, in CDCls;. The signals that we have assigned are
given in half-bold print.

An analysis of the literature shows that, as a rule, the chemical shifts of the signals
of the tertiary methyl groups at C-19, C-21, and C-~28 are not assigned in the PMR spectra of
the physalins. The environment of the C-21 methyl group is the same in all the physalins,
and the signal of this group always undergoes the descreening influence of the neighboring
oxygen atom and, consequently, is shifted downfield to the greatest degree [21]. For this
reason, on the basis of the facts given in [21] and [23], we have assigned the chemical shifts
lying between 1.96 and 1.72 ppm to the signals of the C-21 methyls. The position of the signal
of the C-28 methyl in a PMR spectrum depends greatly on the nominal group to which the physa-
lin belongs. In the physalins of the first group the position of this signal depends on the
solvent used and it 1s found either at 1.20-1.12 ppm (if the spectrum is taken in DMSO-de¢) or
at 1.28-1.26 ppm (if the spectrum is taken in CDCl;). In the physalins of the second group
(compounds 32 and 33) the signal from the C-28 methyl is located at 1.55 ppm in DMSO-de¢, while
for compound 34 it is found at 1.14 ppm in deuterated DMSO and at 1.33 ppm in CDCls.

The remaining unassigned signal, from the C-19 methyl group, which is subjected to the
influence of substituents in rings A and B, is located between 1.26 and 1.03 ppm in PMR spec-
tra taken in DMSO-d¢ and shifts downfield by 0.12-0.20 ppm for spectra taken in CDCls.

In compound 37 the chemical shift of the signal from the C-19 methyl is 1.52 ppm [24].
Having analyzed the signal in such a weak field, we came to the conclusion that the hydroxyl
at C-6 has the B orientation. Then, from the rule of the additivity of the influence of sub-
stituents on the chemical shifts of the signals of angular methyls [25], a theoretical value
of 1.6 ppm (combined influence of the 1l-oxo and the A*7, A*”, and 68-OH groups) is obtained,
which agrees with that actually found — 1.52 ppm.
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Making use of just these considerations, in Table 2 we have assigned the signals of the
tertiary methyl groups of the physalins in three cases where in the literature source only the
magnitudes of the chemical shifts are given.

Plants of the genus Physalis have attracted human attention since ancient times: Some
species have been cultivated as food plants [26, 27], and others are used in the folk medi-
cine of the countries of Central and South America and South-east Asia [23, 28, 2q]. 1It has
been established that the active principle of an extract of Ph. minima consists of withaster-
oids.

The physiological action of some individual withasteroids has been studied. Withaferin
A (1), first isolated from Withania sommifera [15] and later from Ph. viscosa [9], has been
investigated most fully. It exhibits antifungal [30] and antibacterial [6] activities. With-
aferin A is cytotoxic in vitro in a culture of KB tissue from a carcinoma of the human nasal
pharynx and retards the growth of some tumor systems in mice [48]. It has an influence on
the ultrastructure of the tumor cells, causing a retardation of mitosis in the metaphase and
vacuolization of the cytoplasm [6]. Another withasterold — withanolide E (2) — exhibited
activity against P 388 leukemia of mice, B-16 melanoma of the mouth, and Lewis's lung carcino-
ma.

In a study of structure-property relationship using withaferin A and its derivatives as
examples it has been shown that the manifestation of antitumoral activity requires the pres-
ence of an unsaturated lactone ring, a l-keto unsaturated grouping [31, 32], a hydroxy group
at C-4 [32], and an epoxy group [31]. 4B-Hydroxywithanolide E (5), distinguished by the o
orientation of the side chain at C-17, exhibited a high antitumoral activity in screening
performed by a complex scheme in the National Cancer Institute (USA). By this characteristic
they form a distinctly isolated group among the other withanolides, which possess an undirec-
ted cytotoxic action [33]. The increased activity of 48-hydroxywithanolide E is apparently
due also to the presence of a l4a-hydroxy group, which is a necessary component of such physi-
ologically active compounds as the cardenolides, bufadienolides, and ecdysteroids.

The biological activity of the withasteroids of the physalin group has been little stud-
ied. Physalin D (44) exhibited antitumoral activity in a tissue culture [34] and in B-16
melanocarcinoma [21]. Physalin B (35), which is cytotoxic for 9KB and KPS tumor cells (in
vitro), just like 25,26-epidihydrophysalin C (34) proved to be moderately actively against
3PS murine leukemia (Zn vitro). Confirming the conclusion of the favorable influence of a
5a,60~epoxy group on the intensification of antitumoral properties {31], Antoun et al. [21]
showed that 5a,6c-epoxyphysalin B is more toxic in 9KB but less toxic in 9PS tumor cells than
the initial physalin B (35).

There has been a report of an abortive activity of physalin X obtained by modifying the
physalins from Ph. minima (structure not deciphered) [29]. Some withasteroids of Physalis
are characterized by insecticidal [35] and antifeedant [36] action.

Their broad spectrum of physiological action is the attractive feature that is responsi-
ble for the undiminishing interest in an all around study of Physalis withasteroids.
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LIPIDS OF THE SEEDS OF Securinega suffruticosa

S.G. Yunusova, S. D. Gusakova, UDC 547.915:665:33
and A. I. Glushenkova

The lipid composition of the seeds of Securinega suffruticosa (Euphorbiaceae) has
been studied, and eight classes of lipids have been identified with a predominance

of triacylglycerols; the fatty acid compositions and structures of the triacylglycer-
0ls have been determined. Among the hydroxy acids of the hydroxyacylglycerols 13
components belonging to saturated, monoenic, and dienic acids of the C,;, Cie, and
Cz20 series have been identified; 12-hydroxyheptadecanoic and 12-hydroxyeicosanoic
acids are new.

The family Euphorbiaceae include 280 genera and 8000 species, the genera Euphorbia, Cro-
ton, and Phyllanthus being the most widespread. Some indices of the total lipids and of the
fatty acids have been determined for the seeds of more than 58 species of Euphorbiaceae [1].
There is no information in the literature on Securinega suffruticosa (Pall.) Rend., but it
is known [2] that this plant contains alkaloids which serve as a basis for the creation of
medicinal preparations used in hypotension, afflictions of the nervous :isystem, and chronic
alcoholism [2]. ’

We have investigated the seed lipids of the Far Eastern species S. suffruticosa introduced
into the Tashkent Botanical Garden. The total lipids were separated by column chromatography
on silica gel into individual classes of compounds. The lipids were identified by their chro-
matographicmobilities in TLC in comparison with model samples, from the results of chemical
transformations, and from their IR, UV, and mass spectra. The lipid composition is given be-
low (% by weight): hydrocarbons 0.2; triacylglycerols (TAGs) 95.0; free fatty acids (FFAs)

1.0; sterols 0.6; total diacyl- and hydroxyacyldiacylglycerols (DAGs and HAGs) 2.6; monoacyl-
glycerols (MAGs) 0.1; polar lipids (PLs) 0.5. Thus, the seed lipids of S. suffruticosa con-
sist of a total of eight classes with a predominance of TAGs.
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