CHAPTER 11

HISTORICAL

Taxa and Description of Cladie ier-Durivault.
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“‘Alcyoniidae
enus : Cladiella

Species : tuberosa

Characteristigs ¢

-There _

..‘“. may or may not become
]
-The coenenchyma is typically canaliferous, sclerite-filled.
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_Lower part of polyp fused to ﬂeshl mass from } ch only oral end
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The colonies of the Family Alcyoniidae are usually soft and fleshy, with

aggregated to form aEntinuo

spicules evenly distributed through the coenenchym, usually do not fused or interlock
to form a continuous solid skeleton (Hickson, 1959). The spicule or sclerite form,
which is a calcareous element of the soft coral Cladiella sp., is barrel-shaped or short,
wide double spheres with two thorny or warty heads and a short waist (Figure 2)
(Bayer et al., 1983).
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The color of the soft corals changes after being touched due to the differnce in its
polyp and surface colour of the colony. The polyp colour is greyish brown while the
surface is off-white. The shape of the colony is flat and covering dead stony corals or

rocks (encrusting colony).

Figure 2. ﬁhw ﬁ%ﬁﬂ?ﬁﬁﬁ ﬁeisa Tixier-Durivault
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Chemistry of the Compounds from Soft Corals (Order Alcyonacea)

Many freshly collected soft corals have a distinctive “terpenoid” odour. The
compounds that are responsible for the odour have not been specifically identified,
although the presence of sesquiterpenes has been demonstrated for a number of soft
corals. Certain genera, such as Lemnalia, Paralemnalia, Capnella, Cespitularia, and
Sinularia, seem to be particularly aésoc’izg‘t?d with sesquiterpenes. Among various
compounds from the soft corals, diterpeﬁzyfa/sf i particular the cembranoid type of
diterpenes, are one of the.mest frequently encountered metabolites. Other compounds
which have also been isolate from theie marine invertebrates such as sterols, amides,
prostanoids, furanoids, omatic épmpounds are unique secondary metabolites

(Faulkner, 1984). L1
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1.1 Eremophilas e-g(géf'éesq\f&@

s f & -
Eremophilane ‘sesquite “was first isolated from the Australian
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shrub, Eremophila Jztitchelli: “Family Myoporaceae. 'l}xe biogenetic consideration

T

involved a eudesm igration of a methyl group

i . s
from one angular position to the other as shown in Scheme 1 (Pinder, 1977).
Compound [001] is one of the eremopnilane derivatives which has been isolated from

the Pacific soft.coral Lemnalia africana (Izac'et al., 1981).

[001]
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eudesmane skeleton eremophilane skeleton

Scheme 1. Proposed hqwll/”ay of eremophilane skeleton.
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from a soft coral of the genus

Aulnunsuaons

Compound [003],«a bicyclogermacrene sesquiterpene, was isolated
from tﬂ SW a&&%ﬁv@m"u%’] %%ﬂf}e@xi&*enoids is likely
the precﬂrsor of several classes of sesquiterpenoids. Cyclization and methyl migration
from C10 to CS5 gives aristolane, while allylic oxidation at alternative C2 position,
followed by cyclization and methyl migration, could afford 2-hydroxyaristolane
derivatives. The cyclopropane ring could be oxidatively opened to give the
nardosinane-type sesquiterpenoids, which were also presented in t}}e same soft coral

(Bowden et al., 1980c).
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1.5 Nardosinane-type sesquiterpenoi
The known nardosinane derivative, 2-deoxylemnacranol [005], was
isolated from Lemnalia thyrsoides Ehrb. A semisystematic nomenclature, based on the
name ‘lemnalane’ for the trimethylperhydronaphtho[b]furan [006] parent structure ,
is suggested (Bowden ef al., 1980b). Nardosinane skeleton is probably derived from
the aristolane skeleton by oxidative opening of the cyclopropane ring (Bowden etal,

1980).



ol [007] was isolated from the soft coral
Sinularia mayi and was p deriving from bicyclogermacrene and germacrene

D which were co-occufred i ne, organism (Beechan ez al., 1978).
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Neolemnane-type sesquiterpenoids consist of 6-membered ring fused
to 8-membered ring skeleton. For example, a compound [008] was isolated from the
Pacific soft coral Lemnalia africana. The semisystematic name neolemnane was based
on the biogenetic relationship with nardosinane (lemnalane) sesquiterpene, the major
components of Lemnalia sp.. The numbering sequence was suggested as shown below

(Izac et al., 1981).
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1.10 Trisnorsesquiterpenoids
A novel trisnorsesquiterpene 1,4-dimethyl-2,3,3a, 4, 5, 6-hexahydro-
azulene [011], and the known sesquiterpene cubebol [012] have been isolated from the
~ soft coral Cespitidaria sp. It could be speculated that [011] was derivable from
cubebol by acid-catalysed dehydration and cyclopropane cleavage followed by loss of
propane (Bowden et al., 1983).

=
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1.11 Furanoid sesqﬁitggen
B Lo
Manylfuranmd ?e%ﬁxteti:én

-

n isolated from soft corals,
e.g. furanoquinol o}' 2~ [3', 7'- dimeth ) 1) octa -2,6’- dienyl]-5-
methyl hydroqumon@)l?j;’ whick d to Ee quinone (Coll et al., 1978);,
isofuranodiene [014], a bi%:lic furanosesq&y;erpene, and atractylon [015], a tricyclic

ﬁxranosesquitﬁ%mnqﬂ EJ mwmﬂt%tumﬂy related furano-

sesquiterpenes from two species of %'lnularzan soft corals (Bowden etal., 1983).
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1:12 Capnellene— _
cveral capnellene-type sesquiterpénoids were isolated from the soft
coral Capnella imb '1’ :‘“Jj:f ,lOa-diol [016] (Tursch er

al,1978). E ' ' E

ﬂuﬂiﬂﬂﬂﬁmﬁﬂﬂi
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[016]
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1.12 An unusual tricyclic sesquiterpenoids
Africanol [017], an unusual tricyclic sesquiterpene, was isolated from
Lemnalia africana, was the first representive of this new type of tricyclic
sesquiterpenes. Its formation was proposed as shown in Scheme 2 (Tursch et al.,

1974).

ARTAIN TN

Scheme 2. Biogenesis of africanol [017]
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Scheme 3. Proposed biogenetic interrelationships between the sesquiterpenoid
skeletons from the soft corals (Order Alcyonacea)

A) When the precursor is trans-trans farnesyl (Devon and Scott, 1972)
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B) When the precursor is frans-cis farnesyl (Devon and Scott, 1972)

caryophyllane T
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2. Diterpenoids
2.1 Cembranoid-type diterpenoids
Initial study of this diterpenoid type appeared in 1962. The hydro-

carbon cembrene [018] was first isolated from pine oleoresins and, later, cembrendiols

were reported from tobacco. Since then, several more members of this new type of

diterpenes have been dlscovered Q from the marine invertebrates in the
Phylum Coelenterate (Wex Matson, 1979). Cembrane-type

diterpenes are of mterem thw s eatures and biological activity
(Faulkner, 1984). The “ e od\UFtM-membered carbocyclic ring
substituted by an 150/ / sgl;:s:l;}dﬁythree symmetrically disposed
methyl groups at posifion. d 12 4 tural céﬁbranmds range in functional
complexity from hyd ol t polyﬁllctlonal derivatives such as

AUSAINNANYINT
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1). Hydrocarbon cembranoids :
Cembrene-C, from Alcyonium flaccidum (Kashman, Carmely, and
Groweiss, 1981).

2). Alcohol derivatives of cembranoids :
Alcyonol-A, a major compound isolated from Alcyonium utinomoii

(Kinamoni ef al., 1983).
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3). Cembranolides :

These derivatives contain y-lactone, -lactone or e-lactone moiety.

y - Lactone cembranolides, e.g. kericembrenolide A, a cytotoxic
compound from Clavularia koellikeri which showed activity against B-16 melanoma

cells at the concentration (ICsp) of 3.8 pg/ml (Kobayashi ez al., 1986).

0 - Lactone cembranolides, efgg flexibilide (Kazlauskas ef al., 1978).
€ - Lactone cembranolides, e.@oﬁde (Tursch et al., 1975).

- 9 -
4). Peroxide-containing cgmbrzrnolides :

Denticulatg]idtf/ ichthyﬁtaoxic cembranolide isolated from the soft
coral Lobophytum denticuleiium (Uchio etal | 1985). ,

e T
.‘ 4

mbranolides -

Sarcophing; th /m nrtpific siil_;§tance of Sarcophyton glaucum, showed
: ' oxncgty to:" / gnts, strong anti-acetylcholine action,
competitive inhibition of ch: n9§_t;;;3e in%}afﬁ:fg,;(Neeman, Fishelson, and Kashman,
1974), and phosphoﬁuctoldnasgﬂi:ﬂx_h?‘ﬁition (ﬁ_;n and Neeman, 1977).

I B

W

i : s
Lobohedléolide was isolated from Lobophyium hedleyi Whitelegge and

B o
showed in vitro growth inhibition of the Hela cells (Uchio ef al., 1981).

7). Nitrogén-containing cembranolides '
Sinﬁlamine I was isolated from Similaria sp. and ‘inhibited the
proliferafion Of KB Cells'at the aoncéutraumi(lcso) of 2.0 pg/ml (iguchi etal, 1992).

8). Cembranolides containing the dihydrofuran moiety :
Two cembrane derivatives with 2,5-dihydrofuran moiety in place of the
y-lactone of sarcophine were isolated from a Sarcophyton sp. (Kashman, Zadock, and
Neemann, 1974).
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9). Norcembrane and norcembranolide diterpenoids :
In 1985, Sato et al. reported the isolation of four norcembranolide

derivatives which have C-4 nor ring system from several species of Sinularia.

10). 13-membered carbocyclic cembranolide :
Two cembranolide derivatives which contained a unique 13-membered
carbocyclic ring system were isolated :‘frym the Japanese soft coral Lobophytum
pauciflorum (Yamada, Suzuki and Iguchi, 1 %

i

J -
11). 15-membere __d,.carbocychc cembrane.;

In 1978, Kazl/ as'et Z;Seported the isolation of a novel 15-membered
ring macrocyclic diterpen€ fr 'uSmyl Slexibilis.

Sarcophyton glaucum e
be derived by Diels-Alder uplmg of twowybraﬁes (Kusumi et al., 1990). Later,
methyl sarcoate, a monomenc ccmnterpaft,i correspondmg to the left-half part of
this biscembranoid vms 1solated from the same orgamfm (Ishitsuka, Kusumi, and

Kakisawa, 1991). J' ' : '“J

; T

2/2 ' Eunicellin diterpenoids

Eunicellin-based diterpenoids belong to a class of marine natural
products|mostly oéehrred in the 5oft corals (Order| Alcyonaced) - Discussion on these

diterpendids will be presented in the next section.

2.3 Xenicin diterpenoids

The xenicin diterpenoids are divided into three subgroups : the

xenicins e.g. xenicin [019] from Xenmicin elongata (Vanderah et al., 1977), the
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xeniolides e.g. xeniolide A [020] from X. spiculata, and the xeniaphyllanes e.g.
xeniaphyllenol [021] from X. macrospiculata (Kashman and Groweiss, 1980).

.-nll()Ac;
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The biosynthesis of xenicin may involve cyclization of geranylgeraniol in

a manner analogous to that proposed for caryophyllene [022], followed by oxidative
cleavage of the resulting cyclobutane ring and eventual closure of the dihydropyran
ring. However, a more direct formation of the nine-membered ring can be envisioned
as occurring via oxidative cyclization of geranyllinalool [023] as outlined below

(Vanderah ez al., 1977).
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2.3 Elemes _
o \
Many elemg 6&@- - 10cyelic diterpenoids, which could be derived
1218 N\ :
biogenetically from a dilop l- ke~ 10-membered ring intermediate, were isolated by

the Australian group at Roche Tom 2 indigenous soft coral Lobophytum sp.
v 2

(Fenical, 1978). R )-trien -dl [024] is one of five novel

ﬁ

~ elemene-type diterpen , ) pfiytum sp. (Dunlop and Wells

[024] dilophol [025]

2.4 Bicyclic diterpenoids
Many types of carbobicyclic ring skeletons have been isolated from

the soft corals as followed
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- bicyclic diterpenes containing 6-membered ring fused to 9-membered ring

The diterpene diol [026] was isolated from a new species of Efflatounaria
which incorporated a new diterpene ring skeleton derived, presumbly, from a xenicane

precursor (Burns et al., 1983).

(3Z,5E,9E,1R : : ¢ 10,12a-trimethyl-1,2,4,7,8,11,12
G
l2a-octahydrocyclopentacycloqrﬁg 27], a novel bicyclic diterpene alcohol,
e E ey ,
was isolated from aﬁi 1iknown specie: ‘ 15 structurally related to the

ollabella californica (Ireland

et al., 1978). Howe: r, compou nmhyl migration resulting in a

rearranged 1sopren01d skﬁl’agonqﬁowden etal., 1978b).

NIN EJ’]ﬂi

[027] [028]
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- bicyclic diterpenes containing two 6-membered ring
(3E, 55)-2-Methyl-6-[(2'R, 4a'R, 8a'R)-4a’-methyl-8'-methylene-trans-
perhydronaphthalen-2'-yl]hepta-3,5-dien-2-ol [029], a major component from
Lobophytum hedleyi, represents the first non-cembranoid diterpene to be reported
from soft corals (Bowden et al., 1978a). This novel bicyclic is related to the dilophol
[025], from the brown algae Dzlophus Ifulatus, by cyclization between C5 and C10

(Amico et al., 1976). ‘, :

Sa-Pregna-1 20-d1en-3-one [030] was 1solated from an unidentified soft

Cﬂﬁﬂuﬂ “mmfwza N3
ammmmuw IMTIRY

[030]
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- ergostane derivatives :
5a-Ergostane-3f3,50.,68,7B-tetrol [031] was isolated from the soft coral
Anthelia glauca (Sjostrand et al., 1981).

- norcholestane derivati = :
12-Hydrox; Srciblest-1 -opne [032] and its acetate
were isolated from '#__———_-‘% addition to the rare C12
oxygen functionality, ﬂy 0 ) ; ples %nanne steroids of more than
21 carbons which mcorpgrate the A dxen-glone functionality in ring A (Kingston and

Fallis, 1982). ﬂ”ﬂgﬂﬂﬂﬁﬂﬂqﬂi
amaﬂmm N

[032]
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- 9,11-secocholestane derivatives :
An example of 9,11-secocholestane derivative [033], closely related to 3,
11-dihydroxy - 9, 11- secogorgost - 5-en- 9- one, was isolated from a soft coral
Sinularia sp. (Kazlauskas et ql., 1982).

4. Amide Derivaiv s

The 2 aiide. : nd in sc ¢ afe spermidine derivatives and
5 3 olated from soft corals in
the genus Sinularia. Berrm ne derivative [034] and @acetate which were found to

2-phenylethylamide anz

exhibit interesting levels of.cytotoxicity have been isolated from Sinularia brongersmai

(Schmitz, H°'ﬂb% it Prasid E’ﬂ INEINT
A9 GWWW%H

[034]
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The tyrosine-derived 2 -phenylethylamide derivatives such as 4-(2-amino-
ethyl)-2-methoxyphenol [035] were isolated from Sinularia flexibilis and could be
accounted for the cardiotonic activity of the crude extract (Kazlauskas ez al., 1980).

: 1av : much interest due to their
high abundance in theforganisms. lone 1, 2 and 3 have been
isolated from Clavularia wiri s.ﬂ \ ‘ s . the first examples of the prostanoids
having oxygen function at S0 double bonds at C-7 and C-14
positions (Kikuchi et al., : : r active prostanoids claviridenones A
[036], B, C and D | _ ; el , am . organism (Kitagawa ef al.,
1985). Vi | A

2

[036]
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Eunicellin Diterpenoids

1. Chemistry and Biosynthesis of Eunicellin Diterpenoids

The first compound belonging to this group of diterpenes is eunicellin
[037],which was isolated from the Mediterranean gorgonian Eunicella stricta and is
one of the first sea fan metabolites to be described (Kennard ez al., 1968). Eunicellin
has remained the only example of this umq.ue diterpene system until 1977, during
extensive studies of the soft coral from the Aus'ﬁahan Barrier Reef, the Roche group
encoutered several derivatives of eumcelhn Theirstudies of an unidentified Cladiellu
species resulted in the desm;mon of two new metabolites, cladiellin [038] and
acetoxycladiellin [039] auskas et a‘i 1977). Two decades later, the investiga-
tions of marine inverte-brates; espemallz the soft corals of the Order Alcyonacea,
revealed at least 48 eulélm 9& vatlves 3 }

r i i

“.F P -y s -'lia'd 2
f ,?' . . r o

Eunicellin dlterpe9¢ whtch is-a h:égchc diterpenoid with an ethereal bridge
between C2 and C9, is cons1dered»to evolﬂ,htﬁrough a 14-membered cembrene-like
intermediate. A mechamsm to account for tfle Biosynthes f of this type of diterpenoids
from geranylgeranyl ;yymptmsphate—(ﬁﬁl’?)—thmuglrutjxe 3.7.11 _cembratrien-15-
carbonium ion has been proposed as shown in Scheme 4 (Croteau, 1981).
Intramolecular C1 C14 cyclization is initiated by ehmmatlon of the allylic
pyrophosphate and formation ‘of a nonclassical catbonium | ion involving C1 and the
terminal C14-15 double bond. Similar to other cyclic terpenoid compounds, the
secondary ¢yelization isicontinued by internal additiomfrom C10-2 1 double bond to C1
then frans annular reaction to form ethereal bridge gives tise to the eunicellin cation.
Termination of these ionic reactions is generally envisioned to proceed by addition
of nucleophile such as :OH from water to give the corresponding alcohol. Their
derivatives can undergo a variety of secondary transformations including hydroxy-
lation, dehydrogenation, dehydration, and alkylation. Another proposal for the
biosynthesis involves the initial C1-C14 cyclization of geranylgeraniol and subsequent

rearrangement to give isocembrene which has been isolated as a natural product from
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the soft coral genus Lobophytum. From the intermediate isocembrene, a proton-
induced cyclization between C1 and C10 generates the eunicellin ring system (Scheme
5). Itis important to point out that the reverse sequence, an initial C1-C10 cyclization
followed by a C1-C14 ring closure, is equally feasible and involves a dilophol-like
intermediate (Fenical, 1978). »

QRN TR

eunicellin-type diterpene

Scheme 4. Proposed biosynthesis of eunicellin-type diterpene through 3,7,11-

cembratrien-15-carbonium ion



‘_ ‘ :
e AN ST

isocembrene.
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2. Naturally O ing Eunicellin Diterpenoids

Most of eunicellin diterpenes have been isolated from the marine
invertebrates in Subclass Alcyonaria, Order Alcyonacea and Order Gorgonacea. The
distribution of this class of diterpenoids is summarized in Table 1.

28



Table 1. Sources of eunicellin diterpene derivatives.
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E Compounds E Sources References
037 E eunicellin E Eunicella stricta Kennard et al. (1968)
038 E cladiellin E Cladiella sp. Kazlauskas ef al. (1977)
039 E acetoxycladiellin E
040 i ophirin : Muri&el@’s}/ - Kashman (1980)
041 i i uﬁdentiﬁé(@:al Hochlowski and Faulkner
: | 4 1 (1980)
042 E litophynin A — A/TL/LItoph)gton sp. Ochi et al. (1987)
i
043 ! litophynin B

044 E litophynin C / / j/ fdphyioﬁ Sp.

Ochi et al. (1988)
045 : litophyninD / / Wﬁoehyﬁn.§p. Ochi et al. (1990)

046 | litophyninE e
:1op ynin / B

Ochi et al. (1991a)

048 | litophynin G

T
|
|
1
1
|
T
I
|
|
|
|
T
1
|
1
|
|
|
I
!
I
|
i
1
|
|
v
|
!
1
!
|
|
!
!
T
|
|
|
|
1
I
|

047 ! litophynin F r / ! Litophytonsp.
ey

049 | htophymn H_

050 . litophynin Is. =

I
— i?chi et al. (1992)
. o

051 i litophynin J
|

052 sclerophytin A~ Sclerophytum capitalis |

1053 E sclerophytin B

Sharma and Alam (1988)

054 | sclerophytin C Sclerophytum capitalis | Alam et al. (1989)

|
055 : sclerophytin.D
056 | sclerophytin E -

1057 1 sclerophytin F
|

|
|
1
|
1
1
I
1
|
|
|
1
1 9
1
I
|
1
i
|
1
|
1
|
|
]
1
|
|

058 | sclerophytin F methyl | Cladiella krempfi Sarma et al. (1993)
|
! ether
|
059 E alcyonin Sinularia flexibilis Kusumi ef al. (1988)




Table 1. (Continued)
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Compounds Sources References

I

1

|
(IS.2R,35,4R,5R,6S,8E, |
!

11S,12R, 135, 145)-3- !
!

!

|

|

|

w

060 owden, Coll, and Dai

1989)

Alcyonium molle

P

acetoxy-3,12-dibuta-

[N ——— R ——

, noyloxy-cladiell-8-en-
I

! 4 11-diol

061 VR AR SSGR 3R, 1@

: 14R)-clad1e11—4, .

Bowden, Coll, and

asilescu (1989)
i triol

062 , (IR, 4R,5S,6R.8

8,12-diol

063 chio et al. (1989)
064 ! chio ef al. (1992)
065 |

066§ .

067 | calicophiri Ochi et al. (1991b)

068 | calicophirin BJ

069 | palmonin A i 1 Eumcellad:grrucosa 1 Ortega et al. (1993)

om,pahmﬂuEJ’MEJWEWEﬂﬂﬁ

071 ! palmomﬁ e

072 G B i_m 117 gna d

073 1 palmonin E I
g

atagonicum

i

——
DS R P S ——— PR —

074 E palmonin F Eunicella verrucosa ! Ortega, Zubia, and Salva.
| | (1994)
075 1 patagonicol Alcyonium i Su et al. (1993)




Table 1. (Continued)
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| Compounds

Sources References

076 : litophynol A
077 1 litophynol B
1

Litophyton sp. Miyamoto et al. (1994)

078 : litophynin I

|
| monoacetate

079 i (IR,2R,3R, 68,95, 10R,
| cladiell-7(19),11
i dien-3,6-diol
080 | (IR,2R,3R,65,7R,9,

Rao et al. (1994b)

081 1 (IR.2R,3R,6S,7S,
]
: 4R)-3-acetoxy-6-(

Rao et al. (1994a)

082 s (IR,2R,3R, 65,75
14R)-3-butanoyl
diell-11(20)-en-6,7-diol

(IR, 2R, 3R 65,9R, 10R, J4R) |

-}mﬂ%ﬁ*@% fJ NN ﬂ P

,11{20) -dien-6-ol :

@aﬁmﬁ"ﬁ QlAmANEAE

(QO)-en-6-one

083
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[037] eunicellin @‘V// [038] cladiellin : R=CH,

‘=: ° etoxycladlellm R = (B)OAc, (x)CH;

A0

[042] litophynin A : R, =R, =R; = H [046] litophynin E : R, = OH, R, =R;=H
[043] litophynin B : R, =0COC;H; , R, =R; =H [050] litophynin I : R, = OH, R, = H, R;=OH
[044] litophynin C : R, =H, R, = OH,R; =H [051] litophynin J : R, =R,=0, R; = OH
[045] litophynin D : R, =H, R, =R; = OAc [078] litophynin I monoacetate

=0Ac, R,=H, R;=OH



33

[047] litophynin F : : R=0H
[048] litophynin G : : R=0Ac
[049] litophynin H :

[056] sclerophytin E : RBH, R
[057] sclerophytin F : R, = =H R;=

ﬂumwﬂmwmm

OCOG;H,

[059] alcyonin [060] (1S,2R,3S,4R,5R,6S,8E,11S5,12R,135,145)-
3-acetoxy-3,12-dibutanoyloxy-cladiell
-8-en-4,11-diol



naadmal ¥S Susesnanin

1.

YU 9 X _w y

/
maﬁ_m:qm%fﬂ/ %

y W}// v

2470

T

“a

AUBINTN
ARIANNIUURIREARY



34

& 1 = (B)CH;, («)OH, R, = OH, R; = OH
s (B)CHs, (a)OH, R, = OH, R; = OAc

[069] palmonin A : R, = OMe, R, = (B)CH3 , («)OH, R; = OAc
[070] palmonin B : R, = OAc, R, = CH; , R; = OAc

[071] palmonin C : R, = OMe, R, = (3)CHs , ()OH, R; = OH
[072] palmonin D : R, = O, R, = CH, , R; = OAc

[074] palmonin F : R, = OH, R, = CH, , Rs = OAc
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0COC;3H;

phynol A : R=CH,
phynol B : R = (B)CH;, (1)OH

[079] : R,

[080] : R, = (B)CHs, (o '1 5ne and its isomers
[081] : R, = (B)CH;, (a)mgl

[082] : R, = (P)CHs, (x)OH, Rz =OH, R; = OCOC;H,

o) cmwm«mmwanﬂ's
QW’WMH?&I UA1ANYIAY

3¢ oxycladiell-l 1(20)-en

| 17020153
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