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chapter one
introduction
triterpenoid

types



THRIT AP L0l TEPLS

Modern physical methods oi isolation and structure
determination, coupled with a better understanuing of bio-
genetic and orzanic mechanistic basls that 1s awvailable
taday,'have revolutioailsed the study of the chenistry of
natural products, Jne of the fields in which the impuct
has beea very impressive ls the fleld of terpenoclids.

The triterpensidst

coastitute by far the largest
terpenold class. Ihey are wldely distributed ia the vege~
table isingdom; thelr occurrence in the animal kiagdom, ls,

however tmch more limitedﬁ’7’3’la.

Ia plants,y the triter-
penes have been fouad to ocour 1a all parts of the gluutle,
in the free statea’v'a’lo and in combinatioa with sugars as

ﬁ,?,@,lﬂ 6’?’3’10’ ! Tlou‘;u

glyensldes and with aclds as csters
the tritérpenbxda have boen Zaowa and iavestizated for over
hundred years, it 1s oaly duriag the last {ifteen years

that serious progress has been made shout thelr structures

and abgolute stereschenistry.  £¢&11eat moaograpns have
appeared on triterpeacids ia gea@ra;l“7 &ad oa tatracycliev'lj
and peatacsyclic triter;anmidsg’?’;l’la from time to tine.

Tt 1s the purpnse of this iatroductory Chapter to 3urva&

the receat developménta 13 the field of triterpeanids.

siace 1t 1is dot possible to cover the eatire fleld ia a

linited space, it 1s planned to deal maialy with the



i~
ft

alusaificatiéa of triterpeanids and & aote on their
pogsible blogenesis.
The triterpencids can be classified iato four

major classcs viz.

1. acyclic
2e tricyclic
s tetracyeclic and

4. peatacyclic

4 briel survey of our preseat Kuowledge of these types
followa.

P LdoLag 710 14,15

The oaly member of this group ikaown, thuws far, is
squalenc, anJSO, wiidch has been 1solated {rou aaimal source
and formulated as I (all-traas; on the basis of classical
regearches Ly ﬁeilhron_ggmak.lﬁ aid supported by its
syathesls Yy Larrer gad Helreuateinl?.




2, TRICYCLIC TRITERPEiV103%7

The ocourrence of tricarbocgyciic triterpennids

i3 rare. This class of triterpeanids can further be

ddvided iato three groups, viz. : a) ambreia®??, bj
P l'-g"‘ } 5 P e ’ e .
e%eian&“l’ “ aad ¢) malabaricane™ .

al Jﬁi&ibﬁju’?
AT
"he only member of thia group is ambrein (i1, a
tertiary alcohwol, isolated from an animal source, gubergris

18

by Pelletier and Carveaton Its structure elucidation

ﬁ,l&,dﬁ-

has been briefly surveyed

b, EBeLaiE (1. 1)
This is a new tricarbocyclic skeleton recently ree-

i r | = TR} % " é"' {;’J " .
ported by lade et al.‘l’ “. valy onc compound of this

29 30
28
26

Il v



group, ebelin lactone (IV)™® is wiows as yet, which was
obtained by the acld hydrolysls of a crude sspoain fronm

o mielle The structure of

this lactone is based upoa chemicul evideace aad Le-ray

analysis of the bromoacetate of hexahydro ebelia lactone.

“his i3 & aew tricarbocyclic skeleton, reported
?

very rcceatly by us, from the eaudate of

i
s o

Ten compounds beloagiag to this group have been isolated
by us, and to four of these, structures have been assigned

(VI « Li)s This work forms the basis of the preseat thesis.

Vi Vi
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¢ TR B pivln om0

The chemistry of tetracyclic triterpennids has
boen reviewed by Ourisson, Crabbe and itodig (lgﬁéff The
compounds of this group ere falrly sinilar in structure
and are closely related to the stersids. The tetracyclice
" triterpenes may be sube-divided iato two maia groups
(Chart 1).

GRQUP I
iost of the compounds in this group coataln a

perhydrocyclopentanophenaathrene sikeleton, analogous to

that of the sterolids but_with varyiag subgtitution patterns.

LAHOITANE Tup s+ 930

The important member of this type is lanosterol (iV),

which was first isolated {rom wool wax by Jchulaeaé. Its

25

structure elucldaticu has becn briefly surveyed by llalsall

~aad by Hartaﬁg. ihe conversion of cholestrol to laaosterol



GROUP — I.

X LANOSTANE

X| 20 B H - EUPHANE

XIl 20 H - TIRUCALLANE

X/l DAMMARANE

RQUP — 1|

" XIV ONOCERANE

CHART -1 . TETRACYCLIC

TRITERPENOID TYPES
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congtitutes, la effect, a total syathesls ol the

o2 & t & . .
lai;tar‘ﬁ since the total syathesls oi cholesterol has
» ] = 5 - :
already bdeea ac&aieve&“.?. its structure has also been

gonfirmed by mdimr;gstalmg;mg&hyw"““}.

H

XV

The glycosides nave been eacountered ouly with

the bitter substances preseat la asay ammurbitawwm;

these are for the most part glucosides of subsgtaaces
Qﬂllﬂﬁ *Gﬂi‘m&!“?)itatﬂins" & €¢&V1i,ﬁ)w’ul, 3"‘“"}‘3, C‘JG’ Q‘ju’;-‘o

zrxb"% c.f*"j % . 4 #e . 7 T 2 L v o
7, Iy G and He  Oryogeadn (iVIb) ia "Aglyeconc 18729,

]

XVI a XVl b



y be modified

2, e
1) AkidT L may
SPOUDS Ceife

2f oae Hr more of the methyl

hy the a"):mm&‘
T VI,

L

macdaszallin®

1,

HO
H

Cun

XVli
e riag system may ooatadn didfereat fuactinaul

i) Ih
sroup(s) and/or aduitional double bond(s); occusionully,

the methyl groups may occur gt ilfforeat posltious c.g.

ui},v-} "'ﬁ)
O3H

e

polyporoule acid ¢ (WVWIll)

XVl

11i) The side~chaln may coutain varyling aumber of carbo:

atons, of double boads, and/or of oxygen eontalnlag groups
eburicole acdd (. Ly *L"%

(hydroxy, carbonyl or carboxyl) e.:.
edtrostadtencl ()% Lutesiactone (.0.1)450,
COpH




HO

iv)

A
ik

(;‘u.lz)

. 52<54g
{nnlV o4a

)

XX

X X1

cyclopropa:e riag may be present e.jg. cycloartenol

45-49
)

?

X Xl

XX 1V

N5
cyclolaudenol (AaiII)SO’Ql

-
cimigenol (AAV)Oébe

, cycloeucalenol

HO

X X

XXV
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T"he eonversion of laaostersal derivatives into

eycloartane ¢onstitutes a formal total synthesis of
eysluartaneaﬁ.

ek Typ 10

maphol (aﬁ%l;ﬁﬁ?ﬁ? is the parent compound of
euphane type, {irst isclated by Jewbold.aad 3prizg56 from
guphorbium resin. 'he structure alueiaat,ignm of euphol

has been bLrielly surveyed by dascoigne and 3imes®.

XXVI

Batyrospermol (&a?ll)aa”ao is another very inmportant

zaunbef of this type wvhich wus diaaavaraﬁsa

in gttempts
to reisolate the presused tetraoyelic triterpene "basseol"

from shea-mut fat from its structure

XX VI



s
—

Butyrogpermol huas beea Kiowa to be u progeaitor

-

viilch ure degraded tetracyclic

gompoundds, "his interestiog subgroup ol compounus 13

asgnciated with the 1) oxidative gleavuge ol riag J el3.

\31 % “,"‘b’ Je.

gedualn aaviii) anthotheesl (...Ll.) and

hivorin {a-a"'u'-n)‘m"i"g, 11) cleavage of riags J aid . Cege
N < . 706=75 475

Limoain Lmni}“‘} P?l, aonilia (e dl) ™8T v aid
o 5 e A k'mh”’?d | L 4 % - Com as, R gty T U] %
S0RCUADAE  Laddd s i] 3 E4iita ilii bl{;d“lv i...:-_;{w 0l 51*19.3 J

: 77,81 ' : . P8-80
adi ) esge andirobin (wandv) "%, gwletenollde (Lou) “,

o n i o )

ethyl aasolensste (anavI®e®d qay suteteailae (ooay [1;55759,

(Chart 2).

S 9 - : T ¢ B
b it Wb b cnidifnt na 1Pk

Tirueallol (VL WiIll) wgs {irat isolated by :taiaes

aad «:ui”i‘ﬁi‘%’lw? from tino resia ol usiorbia tirucalii. Its

gtructure ias bcen elucluasted by Jegruaatioa nethod us in

& e H
= o

HO

XXXV

taugmal&&. Ln ingenious correlation of tirucullol with
laaossterol has becn deseribed by the .urieh gr:’sug}‘?”’ and
this establishes that tie configuration at ’gl? i1 euphol
and tirucallol (the two uiffer oaly ia their eoaligzuration

at u,c ; 18 opposite to that in lanosternsi.



CHART 2.

R = tigloyl
XXXVII

TETRANORTRITERPENOIDS

XX XV|
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JARMAGAA L TLpp9"10

The yaéant compound ol this type is dipterocarpol
{nianli) isolated by van.ltaiiie&a from the balsam of
Jengsseltil and J, triaervis. The structure aad stereo-
ohenistry was later established by ills gﬁ_ﬁk;dl aud

irisson gt g&.@a

OH

yariatioas in the ¢

side chalin has been recently observed in two importaat
34,96

compounds: aglaiol (Abﬁga ana ocotillol (~ul)

XL _ XLI

«=Onocerin (xLilj), the first member of this type,

was isolated ia 18586 ny ﬁiasiwetaaa from the roota of



14

Unonls spinosa, Its structure was elucidated by
97 _
Barton and verton by chenlcal degradation a hunured
years after 1ts isolation and coalirmed by Untal sgyathesis

by stork et al. (196078, redaocerin (WIlI) 1s & double

hoad isomer o «-onocerin, perhaps an artefact obtained

ny the isomerization ef:x~oaacﬁria33.

\\\\ 0 H

wOH

XL : XL

demargadle {feature of this type is its symmetry

about the x=i axds. 1hls structure is iateresting voth

chemically aad himgeaetieally7.

P il .IL:MI{; ?‘éﬁ ? Jmidlz}d’?’ll ,1223

The chenlstry of peatagyclic triterpanoslds has been
reviewed by T.a, lHalsall and (7. Jplin (lddéjla. This
group 1s by far the largest and is normally divided into
six types (Thart 3).

” 5
a2

W R

This group 1s charucterised with trang-anti-t-ang-gya«

gig backbone. e of the dmportant members of this group is



XLV OLEANANE

XLVI| LUPANE . XLVIlI HOPANE

XLVIII GAMMACERANE XL!XlSERRATANE

Y

CHART -3. PENTACYCLIC TRITERPENOID TYPES




b

Aogmyrin (L), the main triterpeansid componeat of the

latex from the milk tree (3rosium gslactodendron. Its

structur el“m

was proposed by Juriag gt al.t“d and Joues

li)g S ) L T 10::' & ¥ 1 oy omuy & o
gt ale”"". Ursollc geld (Li) is another member of this
tipe.

L R= CH3
LI R = COOH

saurennl (.11) cail be derived {rom «egnyria

(L) by the mothyl migration,

L Ln,
A EAdALE 1XP iﬁ-—?,m; .

The basic skeletoa of tnis graup is with tragns-gatie~
trangesynecig buckbone. ome o1 the lmportant members are
ceamyrin (Li1l) (isolated by 03et%% from elemi resin and
107

Jaup was the [irst to use the aame "gmyrin'. Its

structure has also been established Uy ,.-ray analysis, and



&
oleaanlic scid (LIV Pl

LIl R =CHg
LIV R = COOH

itherecal liakages 1a the "right” side of thie molecule.

12

in peatacyclic triterpenes with =double boud hius so

far been encountered in oaly three cascs, c.3. aescigeanla

(W )98919% ) parpingtogenol o (LvI)E08s109

and liquoric

LV R=0H LVil
LVI R=H

variations ia Uleanane type: 1) qdng A may be modified

by simple CeC boad fisslon e.g. ayctanthic acid (LVI.Iytilelid

Figalon of Gaﬂ. bond on the oleanane skeleton is found ia

o

- T L . - li“ » : =
aa acid (LIx,) 1solated by Crowley™ ™" {rom Burgera graveolens.

-

; {3 A'I_;
P o
Y ot i

IO | o

et

A X .
AAE T3
R el
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L

LV LIX

il The riag system may be modified by methyl group

migration, (&) J-frielio-derivatives e.g. taraxerol (Lﬂj**4’i**

(b) wiC=fricuo=~derivatives c.g. - multiflorenol ihﬁl;llﬁﬁ$?

e T ) . L ; - el
{e) Jsd=friedo~derivatives 6.3, slutiaol auﬁli}ll y ¢elasternl

(LQIII;II&?lLQ, prigtimerin ianiﬁili&’ilj and (d) wile

friedo~aerivatives €ege fricdelin (@nf}ﬁ.

w L

HO

T

LX



iy

LXI LXII

L X It R=H LXV
LXIV R = CH4

1i) Another group in which C has been lost (nor-

120

2o

riterpene) e.g. albligenin (LLVI)
Lvintelalee

TS

and aegiceradienol

LXVI LXVII



-
A
.
N

E{U}} ;Z;aié.’a .j: hi’ L-n

In this group all the riags are traas-fused and
ring L i3 five mambered, Jome of the important menbers
of this group are lupenl (L.v }’21135 visclated hy ichulze
and steigee ia 1.83::91"3':5 from the secds ol the lupilnetree,

3. and its structure was elucidatoed by Jones
126

‘&:’, l.‘:jd‘

et _al .;3‘34, Betulinic gedd (L.ly) and Betulla (bin)” "

J K ”

H

LXVIIl R =CHg
LXIX R=COOH

LXX R =CHyOH

Variagtions ia Lupane Type:s i) Ihe riug gystem may be
modified by metiyl group migration e.g. ailobetulin i.-..;mi.ék'g s
o I1y5e11,129

and taraxasterol (L...1I;

LXXII

11) Ghe ring A nay be modified to a {ive meunbered riag

e.g. Ceanothic acdd (LinIrI)te0=182



LXXI1I

The carbon framewors of this type is very similar
to lupane, except that the Lsopropyl chala is attached at

J=ils Jome ol the important members are nydroxyhopanoie

PR Foer #1)
W dadais & 4 v

and hopanedi=, Zd«diol~5" =nonocacetate (any .el“ .

H 4,

I,“#’

H OH

LXXIV R1=R2=O
Ry=H
yatam may have

i) the prings

a 4irfereat ceoafiguratios at ‘;“4’1. Cee mOretendsl {un..vli jlm

Al

has isohopane sikeleton (314,




2

i1i) The hopane siteloton may be rearraaged by methyl

group migration. a) !ivefriedo e.gs feraene (L..vID)tc7r18

132 add aruadoin (Laa L. ;14’3 141

b) LsAefriedo e.ge adlaatoxlde (i) Laa ¢) Jiis={riedn~-

“and davalilc acld {(kwavIIZj

derivative e.g. e:w’x;tf.)a':.'1:*“&);1.3"4:L {bivad)e 4) L3B=fricdo e.Z.

smima:wll%

{bonnlil), {Chart 4 ).

Tetranymanol (Lionlil) 1g tae Lipst peat&ayc}.ic tri-
terpendsid aleshol isolated from an orgenism of animal

¥ AR
glagdom by lallory gt Q.‘“%’”’. its structure and syanthesis

m‘“ ine isolatioa of

the hydrocarbon has beea reported by ildlls ot g1, +37810

have been reported by Tsuda et _al.

LXXXII

Cvee g m F g Y
Shilali AdE TYPYE

This new skeleton with ring C as gseven membered has

boen recently reported by Inubushi M.‘l%&’b the

firat member reported was serratenediol (Laanlv }léééa,b

later sl=eplserratenediol (L. mwim w0

5
( iaindwin ¥ & lﬂl

» tohogenol

£
and tohogeninol (b,‘;i.a-‘di“IX}l-'}l were reported.



LXXVIl R =CHg LX X 1X
LXXVIIl R = COOH

LXX X

LXXXII

CHART - 4.



o4

OH

HO

LXXXIV B-o0H LXXXVI R=0H, R=H
LXXXV o-0H LXXXVII R=R'=0H

The 1solation of the hyarocurbdoa serratene has beaa

recently reported by Herti et ﬁz,lﬁuﬁ
;7y10512,150-1568

BI0uidi3d OF TnlViogidJilos

stimalatod by the brilliant deduction of woodward and

50
alaathJ tnat the sterolds aau triterpencids came i{rom

squalese (i) with itg terninal isoprenoid ualts formiag their

157-188

terninal rings (or side~chain,, walcia ef_gle have

proposed a comprehensive gcheme for the blogenesis of the

triterpsanids, storik and ?hrgst&nl@]‘w

nave ladepenuently
proposed a siailar theory. doth groups have stuted that a
sonewnhat differeat patn is required for the sterolds aid
lanosterols aad for the other triterpeanids. Coavianelug
regort for the ecaseatial correctaess of the Jostulated pathe
vays comes froa lgbelliag studles oa ?-umyrinlsl, lupenl,

betulin and betuliaic aeiﬁlaﬁ.



"
C/r‘!

The various triterpesnids tiowmn todsy can be
derived from dilffereat bLusic ?apfesﬁﬂtatiV%Sﬁ. which may
differ from each other in the carbou skeleton; ia the
positioa of the double bond, or ia coafiguratina, <he
derivating {rom sgualene of tuese basic represeatatives
with all their structural and coufliguratioaal dotails
rests on the agsunption of a iew reasonable gaﬁtulut63157z
1) The ¢yelisution oi sqgualene takkes place in the
all-traas=coufiguration aad i o welledelianed scqueace of
chair aad boat coaformatinas.

) The transformation Lfrom sgualeane to the triterpeuaes
proceess acenrding to the rules of antieplanar (santleparallel)
catloanle 1,8«addlition, J,2erearrangeneat (1,2 shift) aad
Lyc=elinination.

3) ~i1 steps oa the route irom squalene to the flnal
graduct proceed 1n a non-atop reaction i.e. o intermediates
sroduced by neutralisatlion of the formal catioale charge

should occur,

£

The tern "busic representative”’ 1is meoant to indicete
those triterpencs ia which the sum of the aumber of carboa
riags and »f double bonds (actual and ponteatia) 13 equal to
six. Ia 1955, 14 such repreggﬂtutivea vere sowia, but § -anyria
was overlooked in the puperld8, iigce then, threc now ree-
preseatativesg have been fouad (glutiaocne, bauereanol and hyaroszy
nopanone,, which all conform to the blogenetic isoprenc rule.



The biogenetle reactions are arranged in nine
Charts (5 - 13 ). 7he larzge dots in the formulae reéﬁre:s'm;t
methyl groups, the amaller dots hydrogen automs. |
QUCLISATION OF ALLTHANS~SQUALEIL Ld Cr AL = BUAT =CiiA TR =BIAT
éﬁﬁ*&%ﬁ:{;l-&i&& auetMEICE - The biogenesis of laaostszrall%'lﬁd
(Chart 5) requires this coaformational seguence 5i alle-transe
squalene. The bout conformatlion of riag B, in coatrast to
its chair conformatioa in sqgualene 1a Chart 6, 1s the con-
dition for the formation of the coallguration of the four
asymmetric ceatres ia riag o aad the loag side chalu of
lanosterol. lor the same reason the boat coaformation of
ring o in the intermediate (lewili;, must change to a ciair
eonformation («8) belore the formation of the Intermedlate
(201) .

CIOLISAT Lud OF AlbeTidldesUakail L8 CualiiecdadlneCl i LieBUAT
GUAE GRMAT IO, SR EKE « This second cyclisation mode is
subdivided into three Charts ( 6,7,8 .

It should be recalled tihat lanosterol and tirucualilol
are enaatiomeric at the four sasymmectrie centres ia riang
aad the long side-chain. The reactlon scquence (LasaViil; -
(LGIA) = (A0) - (al) la dhwart 5 eaa therefore be gone-
sldercd as a parallel to the gsequence (ACIIL) - (ACIV) -»
(JOV) » (AoVI) in Chart 6 «» The iatermedlate (4CIV) under-
goes a rearrangeneat to the bridged ecation (WVIl), {rom

wiilch aiphol can e deriveds. 7The two dammarcaediols, differing



>

10
192
As 1l A 2021 22
14
1% 9 13/ Y18
1 o ¥

OH@ HO

2

LXXXVIHI LXXXIX XC

‘ H 13 —> 17 l

Me 14p —> 13
Me 9 —» 14«
-H 10p

LANOSTEROL

CHART - 5.



EBELIN LACTONE

HI3p—>»17p
Ma 148 » 13

< Me 9B 14 p
—

~H 10

E HOL TIRUCALLOL

CHART - 6.

o8
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from each otaer only la the coniiguration of the loag
side chain, are produced directly from the intermedlates

(ZCLV¥) and (4JV) respectively by antiplansr addition of 07,

The ebelin lactone is probably produced by oxidative

eleavuge of ring & 1a (swwli).

ALl the pentueyclic triterpeancs are werived froum
the asa=classical cation (sovV)iby eyelisatiod of thie long
sldew~chain in its boat coaforumation (Chart 7. The later-
medlate (ACVIIL) g0 produced gives rise to lupenl by elinlau-

tisa of hydrogen.

Ju the otherhand the formatlion of all the triterpenes
with a gsixemembered ring I reguires the rearrangement of tie
sagmo riag E in the iantermeusdate (LOVILL) to a chalr counlormue~
tina (aCLi). These triterpenes exist ia two struetural types.
ne type 1is eﬁaraateriw:i by the presence of the gem~dimethyl
group in ring L (ef. Chart 8), uhlereas ia the other type riag .
carrics two isolated methyl groups (Chart 7 j. In two repre-
sentatives »f the latter type (taraxasterol and VY ~taraxasterosl,
the methyl group at positioa 21 has «econfiguratioa, ia the
other two ropreseatatives A-anyrin and bauerensl }lﬁ'? its
eoafiguration is 2. Thils dilference ia coaflijuratiou

requires two additionsl latermediates (C) and (C1,,

chart 8 e¢oatalas the pentacyclic triterpenes uwith

the gen=dimethy1l group ia ring k. “hree vasic represaikitives



34

XCVHI / C
{ ®
(]
Cl -H 20| TARAXASTEROL
LUPEOL
Me 1406 —> 13& ‘ H17e — 21
Me 9p —> 14 p H13p —= 178
l/—H g% \L-mz%
¢ -TARAXASTEROL
HO HO
BAUERENOL o ~AMYRIN

CHART - 7.



0 0 HO

FRIEDELIN GLUTINONE TARAXEROL
T—H?"C Ox. T-H 78
Me 13—>68 Me 98 —>148 Me 14 & —13
H 10« — g«

Me 58 —108
H 6& — 5«

H17& — 21« H13B—~ 178
-H17 | -H13 |8 -H 12 |+
¥ Y Y
——— —
H HO HO
GERMANICOL 6 - AMYRIN B - AMYRIN

CHART - 8.



gP

{ of this tyve ure derdve. from the brisged eatina (Ol

without rearrangement, Ly hydrogea ghniits und g fiaal

L3

hydrogea elinmiaation. Thus geruwaiecol, & -amyria™™ sad

fegnyrin are produced. They all have the sume carbon
 sikeletona aud difier aaly 1a tne position of the double

boad ia riag By D aad ¢ respectively. She iornmtion of
the othier three baslc representatives taraxerol, ggmt:!.:'w:w:‘“’ .
and fricielin, reguires shilts of sethyl groups ia addition
to further hydrogon shiflts,

-

CLOLIAAT Ld OF ALL-Tilwde 3 abioan Li Ciiliedinlilediisdi-

€2

dalie SHAXR SONPNMATIONAL JL Uil « Thiis eyelisatina mode
leuds to the gommacerane aad the 1opane riag system, the
3im,lest blogeactically, of the peatacyclie triterpscucs sad
thence by a aoa=coacerted rearrangezneat to the carbdon

l.;‘7,1::3&’ siniareanl and adiagatoxide

gzeletons ol fernaue group
(Chart 9 J.
lubdani adi O Aubelh afbges U abiil Ad ClliReUiidlascatlii-daili-

BUAT CunrURAAT Ladad o i » Tinls mode of eyclisation leads
to udzA (i) hopane derivative, moretenol {Chart 10 ),

CICLISAL £20d OF Abl»ldAdd=diidibidl, 14 Callil-3050 el i laes Lo
wiaAl CUwr ORI LOoHAL U RCL «» This eyelisation mode shown
in Chart 11 lowis to arborane derivatives.

wioh Lodd ddd U8 fleTiAdde a(U dbia e adeb ol Leadl 5LY FLlOH BOTH

i = Jhree aatural triterpenes, anbrein, oaoceria aad



l HOPANE GROUP

ADIANTOXIDE

CHART - 9.



MORETENOL

CHART - 10.

94

Ox

OH

HYDROXYHOPANONE



RO

ARBORANE GROUP

CHART - 1.



S0

gserratane derivatives are derivable from all-transe

squalene with the ends folded in the chalr-chair coanfor-
mation by a simultaneous attack of i at both ends

(Chart 12,

CYCLISAT I0d 05 AllwTiAddesolabidh «8id CLOM A OF

addu ¢ HALRUGILAOF »a d30 - Ugually the closure of the rings

of squaleiae follows anti-ilgrizowmiicoflf rule. I the foldiag
for ring C takes place in Markownilkoff fashion, the resultiag
gpecles (CIl) iz emineatly guited for incorporating the

malabaricane group e.g. matabaricanediol.

X =
HO» \flu

Cli

N
OH
oH 14
Na P
HO™ 22 | vt

Malabaricanediol

JAOG s Ed OF 3ol aAG O RLL il k0o

Tetranortriterpeacids may be derived from bytyro-

aaéﬁm@l with the formation of a furaa ring by the cyclisation



2

ONGCERIN

— /\}/\V/%J

HO /K/\.( \\/

SERRATENEDIOL

A

AMBREIN

CHART — 12.
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of C=20 to Ce3& followel by the loss of four carbon utoms
at the end of the chain (C-24 - C=37) leuuiing thereby to
an interacdiate (CILI) which gives rise to cedreloae,
anthotheool aad aimdbin. ILa this eoniection the isoHlation

n from Xellacecae famlly aecds unention as

of turraeathiat
it supplies tae missing liak in the same stereochenical
compounds with a 17-05'~furyl substituent. 7The formatioa of
Ay tegpoxy>  «~lactone molety may be explained by the biow
chemical equivalent of the Saeyer~viliiger oxidation of a
C-18 ketone derived from (CIill;, to furaish the Delactone
wileh with the migration of g methyl group {rom Cel4d to

U= zives rise to a preaursor (CLV) of these furanolactoae.
Juch a reactioa is kaown to oceur ia dihydroutyrospermyl
aeatate171 (CV) which furnighes a 9raduatl?2 (CVi, of the
same partial astructure as gedunin and the related products.

Moreover, it 1s aotable that xetoalc actal?

» & pentacycliic
terpencid which ocours in the Mellaceae family, caa also be
tailt up {rom the same branch steleton generated {rom
sgualene. Thus a teatative blosynthetlc gchome coverin

the sieletally related to C-28 modified triterpenes has beea

outlined ia Jhart 13 .
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e NN >  LIMONIN
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HO
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1.0XID. CLEAV.
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chapter two
- 1isolation



Ailanthus Flalabarica D ¢
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Adlant sesf ot beloiags to a goeus glmaroubsceae
which inciudes about £ specles of treesd and shrubs distri-

mted in jouthern Asia and Aastralia. Four specles ocour
in Indla viz. Sd jlogs vesf [= pflanthus

altissimg (1M411) swin{,le], Al
g ‘raln and Al

with & tall cylindrical truak aad thick rough beri, oftea
witih bright rod colored grains of rra_sin. At is found in
the evergreen {orests of the western ghatsl {(from Jdorth
Kanara aad Mysore to Travaneore: upto 5,000 feet), in Pegu
Yona (M) and in i;aylml‘. It 1s often planted in Jouth

- India for oraamental purposes.

Leaves are very large®, 1+6 = 2 ft, crowded, spreading
and pinaatej flowers white, small; andi the seed is much
compressed and cireular. "he lecaves are the source of a
black dye uses for coloring satmﬁ.

. =5
Its bari is bitter and is employed ia the imiigmous
syatems of mecﬂameg in the treatment of dyspepsia, chroaic

*Various local Weasﬁ Uarathd - Guggula-dhup; Tagil -

Perumgram; celugzu « HMaddipalu.



broachitis, asthma and diarrhoeca, and is recommended
as a tonic and febrifuge®,

0n ineision the bark ylelds a darz colored, highly
viscous aromatic resia known as ME. which in turn
hardens into a brittle resin with a stroag balsamic odour.

It is cmiléeted for local use as incense and‘forms aa
iagreileat of agar-battis.

The m&?

is white, very light, soft and spoagy.
The timber 13 ugsed for packing cases, fishiag floats, boats,

| gpear sheaths, sword handles, toys and érums]‘.

beea the subject of iavestigations by a number of groups.
The sunmmary of the earlier work is given below.

Ia 1938 ;;‘%chwaora reported the isolation of ceryl

aleohol, an unidentified hydrocarbon, palmitic and stearic
aclds from the LtOH extract of Allanthus glandulosa.

saslicky and oaring have isolated a bitter principle,
Mlaathin, Cugig,0yqs Bepe 228-24° from the bark of the
glandulosa species. |

From the leaves of Allaat!

from the wood, phytosterol, high molecular welght alcohols,
saponinsg, guassia and quercetin, sugars and vaanillins have



He

beea reported by Jeraasconit®,

In & relavestigatisn of glandulosa species by
caslaovittr}2 or a1, and Polonsiky gt gl. ®, bitter
grmciplaa related to guassin (I) viz. chaparrinone (11,
ailaathone {EIE); amarolide (V) and its derivatives have
been reported,

14

aa looper obtalned

ailanthic acid.

In & reinvestigation of Allantnus malabarigs Dhar
and aowarmaw*m isolated a steroidal compound, malaathin
(0,100,470 Bepe 182+-6°, for waich they have assigned teata-
tive partm. structure (V).(Chart 1)

The above work prompted us to undertaze a systematic
iavestigation of the oleo resin of Alla

In the {irst ingtance the resin was separated into
acdd (~ 22%) and neutral (~ 76%) fractions. A preliminary
thin layer chromatoplate of the aeutral portioa (Fig.l)
revealed it to be mixture of at least 15 compounds, ten of
which have been separated by column, preparative layer and
mcggmmatagrapmes* _

The scheme finally worked out for the isolatioa of
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SILICA GEL G PLATE SOLVENT SYSTEM — BENZENE + ETHYLACETATE (75:25)

SPRAYING REAGENT -0:-5% VANILLIN IN PHOSPHORIC ACID (1:1)

SPOTS — 1 & 14 - SUDAN RED , 2 & 13 TOTAL NEUTRAL FRACTION
3 MALABARICOL. 4 COMPOUND B,. 5 MALABARICANE DIOL B,

6 EPOXYMALABARICOL, 7 COMPOUND C,
8 EPOXYMALABARICANE DIOL 9 COMPOUND E,
10 COMPOUND F, 11 COMPOUND G 12 COMPOUND G,

FIG.1. THIN LAYER CHROMATOGRAM OF TRITERPENOIDS OF

NEUTRAL FRACTION OF AILANTHUS MALABARICA DC
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these compounds 1s outlined ia Pig.2. [mitially the 7
aeutral fraction is roughly chromatographed over fsiaa gel
columnn into seven fractions (Fig.la and b) aad each fraction,
aext, gystematically recharged.

"his fraction amounted to ca. 52,54 of the total
neutral portion, which was further separated iato three pure
gompounds according to scheme shown in Fig.2. Compound Ao
[Cupiigglss Beis 68-69,5%, [«], +26,09%, (~ 46,25§ of the
total neutral extract;] being the major componeat, its
structure elucidation was undertaigen first sad as a result
of the work discussed in Chapter 111, its structure has been
established to be (VI) and has been naued mglabgricol.

0 OH

&
mw 1)

Vi

0f the other two compounds (Fig.4), B, {~ %05) has been
shown to possess structure (VII) and has been desiznated
iol (discussed in Chapter IV).




OLEO- BIN

e 56
IE'L ACETATE
SOLUN
e
‘ ' I
RESIDUE FILTERATE
INSOLUBLE WOODY MATERIAL .
. EVAPORATED
(N 4 /o)
RESIDUE
(~73%)
ETHER
SOLUTION
NaOH aq (2.5 %)
[ B
NEUTR, ACID
(~76 (~22%)
ELUTION WITH A SERIES OF SOLVENTS 'H INCREASING POLARITY
CeHp CgHgt EtOAC CgHg* EtOAC CgHg* Et0AC CgHgt EtOAC CgHg + EtOAC EtOAc MeOH
95: 5 90:10 85: 15 80:20 75:25
(~0-1%) A G E F G H
TAILING MATERIAL (~525°%) (~8°%) (~65%) (~3.5%) (~3%) (~235 %) (~1%)
o e UNIDENTIFIED
i Si0y gel/ LA Crystog:sot(.:on IDCC - Si0, gel A Al,04/11
from CHACN ~ g
C.H. + EtOAc (10. 3 1 EPOXYMALABARICANE- IDCC - Si0, gel/UA
6'6 ¢ (19:1) - DIOL ==emrmr -~ 15 % 02 9e/ 1 COMPOUND Gy - ~50 %
l 2 UNIDENTIFIED- ~ 85% e ™ 30 %
‘ v 1 COMPOUND Eq~~1% 2 COT;:UN[:::;_"N zg;
MALABAR | COL ~ 86 % B MOTHER LIQUOR 2 UNIDENTIFIED - ~98 % pou i I uNE :
—{(~20 %) - 203
(A4q) (~14%) EPOXYMALABARICOL
Cq~80% LSEOz gel /A
AgNO4- Si0 oy 1~ 1 COMPOUND Eq= ~20%
o AL AR 2 COMPOUND  Fy* ~ 70 %
t S —T 3 UNIDENTIFIED =~ 10 %
CgHg + EtO0AC . 3 UNIDENTIFIED ~20% |
676 973 CeHg * EtOAc ]
95: 5
By~ 30% MALABARICANE
70 °/.
DlO“L“EIZ 0 °/
FIG. 2 . SCHEME FOR THE SEPARATION OF VARIOUS CONSTITUFS OF AILANTHUS MALBARICA DC.
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SOLVENT SYSTEM — BENZENE + ETHYL ACETATE (75 :25)

SPOTS - 1 &11 SUDAN RED, 2 & 10 TOTAL NEUTRAL FRACTION
3 FRACTION A. 4 FRACTION C, 5 FRACTION D
6 FRACTION E . 7 FRACTION F, 8 FRACTION G
9 FRACTION H

FIG. 3a. THIN LAYER CHROMATOGRAM OF DIFFERENT FRACTIONS



SOLVENT, SYSTEM - BENZENE + ETHYL ACETATE ( 25:75)

SPOTS - 1 & 11 SUDAN RED 2 & 10 TOTAL NEUTRAL FRACTION

3 FRACTION A 4 FRACTION C 5 FRACTION D

6 FRACTION E 7 FRACTION F 8 FRACTION 6

9 FRACTION H

3b. THIN LAYER CHROMATOGRAM OF DIFFERENT FRACTION
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(a) (b)

SOLVENT SYSTEM — BENZENE + ETHYL ACéTATE 75: 25
SPRAYING REAGENT — SULPHURIC ACID CONC.

1) SILICA GEL 6 PLATE b) AgNO3— Si0, GEL PLATE
SPOT — FRACTION B SPOTS - 1 FRACTION B
2 COMPOUND _ B4
3 MALABARICANE DIOL (By

4. THIN LAYER CHROMATOGRAM OF FRACTION B
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sompound 3, (~30;) analyses for Coolls,ls aitd has mep.
LG1L.5 - 1&.5”, [—ci]i} +62,60%, Its teatative structure s

the basis of physicaul data has becn discussed ia Chapter [V,

107 sthylacetate in benzene eluate O

“his fraction (~8%) roadily crystailised f{rom

acetoaltrile and gave a homogenous compound leman aialysed

for ;:;03150@@’ fepe 1%"{&&0’ E,‘J‘]Q 4‘24-300 A3 a result of

the wory discussed ia Chepter iV, it has been wussigned the

structure (VIL{) and has been named epoxymalabaricol.

VIl

The mother liguor left aiter crystallisation of the
ahove fraction showed atleast three compounds on thln layer
chronatoplate (iz.5) one of which happened t» he epoxy~

malabaricols Of the other two, C, was isolated in very suall



61

o S N S P ———

SILICA GEL G PLATE
SOLVENT SYSTEM - BENZENE + ETHYL ACETATE (75:25)

SPRAYING REAGENT — 0-5 % VANILLIN IN PHOSPHORIC ACID (1:1)

SPOTS — 1 MOTHER LIQUOR 2 EPOXYMALABARICOL

3 COMPOUND C,

FIG. 5. THIN LAYER CHROMATOGRAM OF THE

MOTHER -LIQUOR OF EPOXY-MALABARICOL
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amounts as discussed in Fig.z.

“hig fraction (~6.,5.) though appearing homogenous
on TLC (Fig.2) was found to be a mixture of {ive compouads
by changing the resolving solvent gystems (Fig.0).

After repeated column, preparative layer aad I.CC
chromatographies over ailiaa gel only one compound  {(~15%)
was obtained in pure erystalline form and its homogeneity
was checkel oa TLC over 510,. This compouad, Coniln 04y Meps
134*135.5", {at]ﬁ +4,9° (CHCl,) has been assigned structure
(IX) as disoussed in Chapter IV and has been named as

this fraction (~8,5%) on further work-up as shown
in Fig.2 furnished a crystalline ecompound i, by repeated
chromatography (LiC.). The spectral data of this compound,
m.pe 182+188.5%, [«], *70.18 (CiCl;) have been discussed
ian Chapter IV and its probable structure thereby assigned.
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h3

SILICA GEL G PLATE

SOLVENT SYSTEM — HEXANE + ETHER (16:84)
SPRAYING REAGENT - 0-5% VANILLIN IN PHOSPHORIC ACID (1:1)

SPOTS - 1 FRACTION D, 2 COMPOUND Cj
3 EPOXYMALABARICANE DIOL
THIN LAYER CHROMATOGRAM OF FRACTION D
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25¢ tthrlacetate in benzene Mﬁe F

jechromatography of thia fraction (~ %) over
gdeutral ,*ABQL/ Il jave two crystalline compounds, one of
witieh gorressonded to compound Eqy (discussed above)s The
other compouad Fy, Hepe eI, 1], +&0.1 (CiCl,) has beca
asslzned a tentative structure oa the basis of spectral

data (discussed in Chapter IV,,

d
further worigup of this Iractina (~ 25.50) over
acutral :‘..130;("11 vielded two homogenuous compounds (TLC)
3y aad G, ALL attempts to erystallise 4 ([«], +26402°
ﬂ}“‘,ﬂ proved abortive while d}ﬁ {gum) oould be crystalllised
from acetounltirile, mepe l%m%.s", {rﬂJ +71.29° (i;:i{:lg}. The
teatative structurcs of these compounds have been dis-

cussed in Chapter IV,

“he [jethanol eluate of the asutral {raectiosn was not
laveatigated further,

Tims, as a part of preseat investigationg, a aumber
of new triterpenes could be isolated and their structures
established. Table I enlists the physical constants and
the gercentazes of these compounds hased upon total neutral

fractisn,.
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EXPLRIMLIT AL

ALl meltiag polats were detersined on Kofler
block and are uagorrocted. ALl solveat extracts were
| finally washed with brine and dried over anhydrous sodium
sulphate. [iotations vere Ltaken 1in ghloroform uiless
stated othervise) o0 a Perkia-idmer Polarimeter (model 141).
For tetraaitromethane (V.44) tests, compound dissolved
in mlalmum guaantity of ebldoroforsm aad egual smount of 10%

':saluti-m'x aof the reageat ia &,i%\;}.& were miied,

"he Il spectra were taken on & Perkia-ilamer
lafracord, model 137k, elther as mujol mull or as Lir
disc. The Pl spectra vwere -;:mmrm:z@ in 10204 8614
solutions with tetramethylsilane (T#.) as internal standard
on o Variagn =380 spectrometer. The signal positions are
reported in cyeles per second (eps) units starting from
THS as zero,

Aluming used éhtrkag‘mia investigation was washed

1?7

with nitrie scid”’ und activated at 460° for 6 hre Theo

various grades were prepared and standardised geeoraing
to Brockmann procedure S, Thia layer chromatographies
(T4LC) were carried out by uslng silica gel (~ 280 mesh)
eontainiag 158 gypsum. GSilica gel used for column chroe .

matography was standardised according to the procesure



Y

of lieraanies g&mnglg iethod followed lor It (laverted
Jry Lol Chromatography) was that of Juih Ouv gt g §
silver altrete-silica gel for coluan and TLC vas prepared
asaording to the ?ﬁsﬁe}i&mﬂ &é&a‘rib&:& DY fededuptas and

sukn Deved, ?is&&liaﬁti&ﬁ of' the spots, alter uevelopment,
was done by sprayiag with conc. iwby, OF @ weaker phosphorice
mcidmvaniiliu-reagaﬁﬁga, and heating at about 100% tor

10=15 ninutes.

£ll ehromatographles were moaitored by Piu,

ODleoresian (J12 g was dlssolved ia ethylacetate

(50U mlj kept at room temp, for 2 days) eand filtered, The
filterate wvas evaporated to dryness to gilve a Jark browaish
gummy material (308 gy~ 78iJe The insoluble woody material
(12 g3~ 4) was dlscarded.

The gunmy material was dissolved in ether (800 ml)
aad extracted with 2.5 aqueous Nadl (100 ml x 8). The
ethereal layer was vashed with wvater (B0 @l x 2) aad the
agueous wash addes to the glikall extract. The ethereal
layer was dried and the solvest flashed off to yield a
yellowish gunmy neutral fraction (L8O g3 ~ 765).

The coubined aqueous Jali extracts were acidified
with dil, HC1 at 5-10° and extracted with ether (150 mi x 4).
The combined ethor extracts were washed with water (100ml x 2/,



als!

riage (10J ml) anu dried. Hemoval o solvent furnidshed

darik brown gummy material (52 g;~ 237).

The neutral fraction Was fractionsted further

by ehromatagraphy pover sillca gel as showa ia Chromatogram 1,

CHROMAT 03Rai 1

- substance: @l g of neutral portion.
Adsorbent; 1.2 kg silica gel/llin.
Column  : 4l cm i B om,

luate Fr.

doe  iduent satio  Vol. : Hemaris
1 Benzene - 1000x14 040751 Dart yellow
liguid,
2 henz. + 25:5 1000x1l8 U2.5702 A Yellow gum,
rtong
3 i 10 10u0x3) G.8l00 € shiite orys~
= talline solid
 Mep.liB8-140°,
L 88 85515 1000x18 5.9608 o0 Junmy material.
5 = 80:20 1900311 20000 B " g
6 e ?5:25 1000x18  1.700 F " .
7  Ethyl - 1000x6 14,888) G » -
Acetate 7
£ Methanol - 1000x3 0.G8B8
Totals

CERE R Y LS
rraetions 1 and 8 were not studled further, '

Fractiunlﬁrié of Cliromatogram 1g

Tis {raction wus a0t homogeneous over TLU aad wus




4

rechrogatographed over sillea gel.

CHUOMAT RiiaM 2
mbatance: U2 g of fraction 2(4)
adsorbeats 1 kg 340, gel/Iia

Oolunn 3 S0 cm x 8 om

doe  Tlueat iatis Vol. fluate Remarks
{ml) (g)
1 ‘eanzene - 1000x8  0.0U8L  top tailing, dis-
carded.
2 eaz.+ 19:1 B500x10  26.0098 lalabaricol (4)
A 00C gunmy material)

arystallised on #
Keepling, m.p.50-35",

o we 12:1 500x8  1.0052 Mized fractions.
a " 50Us7  2.5500 um (D),

Totals <0.57LL (~ 240.).
Halgbaricol {fs.l, fraction 3) - This Iraction was corystal-
lised four times from acetonitrile at 0° to give a orystal-
Line compouad, mepe 68-69.67, (4] +56.00° (V.95 CiCly),
mi¥s clear yellow colour. (Found: C, 78.81; i, 1ll.24.
0301{5003 requires: C, 78,555 i, 10429% 4 |

Eragtion 4 - This fractlon though homogeneous over silica
gel chromatoplate (Fig.4a) showed two spots on Agd0. =310,
sel ehromatoplatel(Fiz.4b), solvent system -~ 35¢ itUsc fn

;:ﬁiiﬁi. This was chromatograpbed over a column of ;;g‘ié}&-,_;j;{)a gel.

L



CHAUMAT OURAM &
ubatance: UeS g of fraction 4, Chromatogram 2.
tagorbents 180 g 1g40, -310, gel, '

Solumn 3 45 ¢ & 245 cm,

doe  Pluent Hatio '.{01; rluate Aemaris.
- (ml) (g)

1 ‘nenzene = 2005 0.0600 Top tailing
impurity,
rejected,

a Benz.+ I 100210 0e7G33  Joldd, meie

Qe 1$5~ﬁ1 (ilg.

& "n 4 T louxs 0.23987 uum, aixed
{fractions.

4 i 35:5 Lo0xs Ledias uum (B,), malu~
baricuffediol.

5 i BV EFEY 15054 . Qe221l Talliag,
discarded.

Total: CeZB07 (~ 3T5)
mm_g (1 T nis frgotion on crystulllsiag three times

from acotoanitrile gave colourless {luffy crystuls (480 mg),
Mepe 16he5 - 16245%, [«], +62.60° (e, 1.0%, ©iCl.). Tl
aegatlive (Fouad: Cy 78,075 Ty 11.015 Chglig,04 rgqurres;
wy 8.2 § iy 11.38%. | '_

B,; fraction 4) - This {raction did not

arystallise with any solveat. [al, +28,08° (e, 1,08 CiCl.),
T4 test: distlact pale yellow.
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iposymslabericol (¢, fraction § of Chromstogram 1) = This

fractisa was orystallised frow acetonitrile four times to

furaish & white orystalline compouad (), 245 §)y BePe

1as-ad®, [«4 ) +24.8°
1014,

i:e, i 0 uwl,} ;#Wﬂda ""] %UOO' t’"

'9"%% regairess ©, 75.90; i, 10.62¢ 0.

The mother liquars left after crystallisatios of

cpoxymalabaricol were evaporated to furaish a gunmy material

{1e25 g) wiose Tii (1155 solvent system -~ 285 it0ac in

36’5‘{3} ghowed it to be a mixture of at least threc compouads

wiiich

were separated over a oolumn of .‘swa gels

CELCUMAL Jun Al 4

;ubst&mm Led g of mother liguor residue.
Adsorbent: S50 g :;3193 gely Iin,
Goduna 3 44 om X 1.0 cm.
do. * Hlwent  Hatio Vol rluate . Reuarks
{ml) 8J
1 TNeazede - 80xe - 0.0142 vaxy material,
rejected,
2 3,55%5 * 3556  B0xL 0+00EL1 "
ELGAC
8 . 32110 H0xb 05011 mlaharical
lej Meile LS-&O
ﬁ . n &XZ ‘jﬂ‘#ﬁa&}a “iix@d fr&ctifhiao
5 " N SOxe D205  Juamy materlal.
ﬁ i

75:35 S0xa3 0.0881 Tailing material

rejected,

Totals 140183 g (~ 845,



e

iragtion & on crystallisatioa frsm.acatanitfilﬂ gave
eposymalabaricol (Cy) Meps 145-44°, '
Frauction 8 on repoated orystallisations from acetonltrile
zave a crystalllae compound (ﬂa, 15 mg) mepe 106207,

Fraction 4 (J) of Chromg

Thils fractianEtaQngh appearing nomogeaeous on Tk
(Figse.oa and Ub) was resolved lato five compounds (F1lg.9)
on chaagliag the solveut gystem (1495 P.is in ether)., This
mizture was separated by L. over 3&ﬂ£ gel.

ClaldAY Jaisis B

Jubstancer UL.0 8

fagorbeat: 500 510y gels 1ia

moluma 3 26 amx G.6 om.

jolvent systems 1o ret. ither in ither.

Freioe Wte of t?a}fraatzoﬂ Aemarks
%1
1 044054 b solid, uastable
3 0. 5268 I Jdegomposed on Reeping.
< 045986 Mixed fraction,
4 Py RE S § spoxymalabaricanediol
) 01071 i Depe li8 .
8 0.0182 i Tailing material
- 943078 i rejecteds
4
8 O 056 4

Totals: 1.7527 g (~ 88%)



Fractions 4 and & were mixed

and crystallise. three times from acetonltrile to glve

crystaliine solid (150 mg), Mepe laéwlﬁﬁaﬁa, L=

]IJ *4.9

(ey 0405 Clillyse [Fouads ) 75430; Hy 11,02, Caniisy O

requires: 6, IW&.&E; ii; ll;’i)ﬁ%}o

This fraction was purilled further by I

3illica gel.
CARUHAAT JuilAid ©
Jubstaage: l.o g
fdsorbeat: Hov g 510, gel/1il1s

Colusn 3 25 om x G40 am.

JoO over

solveat system: 804 Lthyl acetate in benzene.

WO Fraction Ho. wte af(the fraction Aemar ks
&/
i i~7 0..0887 Tailing material
rejected,.
& Bwld V2631 ;.1 Wnlid' Helis
160-178°
< li~l4 - Ued0 Jumnmy material

4 16«17 JeBOLE
5 18 0.1427

did not erystal-
lise.

~ Mixed fractioas.
Top tailing.

Total: 1,1587 g (~ 68%)

- «Factions &~l2 on repeated crystallisatiloas




from acetonitrile furaished &« white crystalline compound
ml?i 18\3“83.5&. [‘3{]9 “?0‘1801 ifi*’miﬂd: G, 76060 i ﬁ,’ 11048%o

7his fraction was further puriflied by rechromato=
grapghy over neutral alumiaa.
GHAOKATOGR M 7
substance: 1.5 g of fractina 8, Chromatogram 1
Aasordeats G0 g neutral Alﬁi}:{' il

Golumn : 2lem x 2 em

o lueat  Hatlo Vol,  iluate Remarks.
- (ml) . (g/

i nenzene - L00x6 J«2131 dejected.

o Cglg * MeWd 9011  G0x8 0.0068 .

& ag » Dxd 0_.'?8::-:1 ¥ solid m.pe
86-08°,

% e o S0x10 0.1220  wum, TLC same as
Fl bt does not
erystallise.

5 o I S0 Gel831 i

8 el - 190 Ue2481l Tailing impuri-

ties at Lasc
{deep yellow).

Totals 1.5487 5 (w 83%)e

= Jjraction ¢ on repecated erystallisations fron

&»:'.et:s:i,zimfll& gave - [ine neecdle shaped orystals, m.p.aﬁ-')f,




r75

{ﬁjw} «*:ﬁﬁ.f’ (e, 0o gij{:]‘&} {found: Cy, 75.30; H, 11.73;
Golkp 04 Tequires: C, 7558 ; i, 11.08 l. |

This frection was further ehromatographed over
aeutral aluminag/il.
CHROWAL Wi Al 8
substaaces 5.5 g fractlon 7, Chromatogran 1
A.sorbent: 200 g acutral gua-:;::@/ il

Solunn : 4l om 1 2.7 clme

iDe clueat Ration Vole iluate Lenariks.
{(mi) (8)
L Beazwde - 200x10 0.0147 Rejected.
2 Gglg + Medii 9445 1ouxd0 0.0126 = *
4 78
© e 20;l 100819 0.0051 "
4 o 2832 100l 0.0114 "
5 e . 100x8 1l.515 idxed fraction.
g o " 100x2  0.7065 4y with little
tailiag.
ki * 100x32 O.o622 Uy gan
o 3735 100xk 0.0089 6y "
I e s ouxz  0.7246 G with little

impurity of g

3.9 " " 100z2 0.1165 Hixture ‘31"’%

11 ne . LO0xli 0.1783 0, m.ps 140-45°
12 ne 2615 100x12 0.7776 Gy,

& "e " 100x8 04,0716  Teiling impurity,
14 MHeUH - 200 O«101C Hejected,.

Totals 4.9651 3 (= 16 ).



sewpound d; = Tractlons 7 aad & failed to crystalllise.

3 " k: -G :’;’ £ & gy 3
Wk, rale0a” (e, i Cablode

ﬂamgﬁuﬁﬂmgﬁ = Fractions 11 aad 12 vere mixed and crystallised
from acetonitrile to give wnlte arystalllioe 50L1d mepe L44-85°,
(<5, +70.59% (o, 0ed% CHOL,). [Fouads 5,75.32  ; i, 11.38

Heo 0y requiress Cy 75,58 ; ., 11,04 d.

Capse
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malabaricol
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STAUCTY AL W MALABALICOL

_ in the preceding Chapter, we uescribed the
isolatiou of several aew triterpenvi.s {roo the resiaous

cxmdate Lfrou the trunk of |

on tiie structural eclucidation of the major component,
malabaricol, wus taken up {irst. The preseat Chapter
deseribes, in detsail, the evideace which establishes its
structure aus I.

OH

lialabaricol, mep. 88-60,5%, [«]  +56.1° (CuCly)
adalyses for ﬁmﬁma& and shows in its mass gpectrum
(Pig.l) the molecular ioa peait (') at m/e = 458 whieh
is in accord with the above molecular formuls. Its
14 spectrum (Filge2) exnibits absorption bands at ©550 om ™
(sharp, 04), 1700 em™t (c=0), 1485 cu™ (CH, selssoriag
nest to earboayl) and at 1:80, 1590, en™ (gem-dimetnyl)>.
I the UV gpectrum, besides the am:l-%xbsax"stian -(Ew 200,
“é;zs 1:20), a low iatensity maximum at 280 o (& %; is

exhibited. 7he UV data require that the C=0 group in
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Re

malabericol should be that of a ketone (acyclie or

larger than Se-membered; ana its lateusity is mi&iistmt:i
wit: the gme@we of ouly one such group. Thus, the

third oxysen fuaction of malabaricol must be located as

an cther or another Ui, TShe eompound is aot acetylated

by Ac,O-pyridine (20-25°, one week) aad 1s not attacied

by ma&-wrmma‘} {33-25", one weekj, hence the Ol group(s)
mist be tertiary.

Its rdi speoctrum (Flg.o) shows signals for six
quateraary methyls (58,5, 58,5, 658,58, 6l, o5 and 70 ¢/s),
two vinylie methyls (45 and & co/s), one olefinic proton
" {11 triplet centred at QU8 ¢/8y J = 6 ¢/8) and a 27 multi-
#let ceantred at 1i8 ¢/sy, the pattern and position of which

are rminlmmtﬁ

of the s;:a-methy},me of Jegzetotriterpenoids;
thne metiyl signals separate far clearcr, when the spectrum
is taken in Cgilg solution (F'ig.4) (46.5, 50, 58.5, 68, @8,
76.5, OB and 108 ¢/s/;. The P4i gpectrum also displays &

Li triplet (J = 7 o/8) ceatred at 212 o/s (221 o/sy in

Cola mlut;m}, whilch is assigned to -{:i:ia-»-?ggwﬁ- y and

¥

sinece, it huas been domonstrated earlier th;t there is no
oxidisable (pyridine=Cro,) hydroxyl funetion in malabarieol,

this oxygen function rust be located as an ethers CH = Clir0~C

rom the above, it is clear that malabaricol must
be a triterpenold with a keto, a tertigry~0i and an ether
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é‘gii‘-— DILUT ION

r-298 (J=6C/S)
Rt 212 (J= 7 €/S)

PPM(8)
FIG. 3. PMR SPECTRUM OF MALABARICOL (IN CCl, )
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FIG. 4. PMR SPECTRUM OF MALABARICOL (IN BENZENE)




fuaction, the keto group, in all probabllity, b‘iﬂg
located ot 3&'

- kil

NATULE OF Tk oalidQd ddbdsss Ui

Malabaricol gives a clear yeliow colour with
tetranitromethane (TWi). n catalytic hydrogenation
{?tégg Lol &QQ, 708 mm press.; iU tooix up 1.8 to clmost &

mole eguivalent of i, to furaish two diols (0l anial and

“@
eguatorial ; wad dihyuromalaburicol. Coudirmatory evidence
for the above three compounus came frouw thelr respective

gpeotral data.

The PMi speotrum (Fig.5) of cihydromalabaricol
(~305) (Ldy Cpgllgy0cy Mepe 26332, (<], +51.7°, is con-
sisteat with the saturatisn of an isopropyliidene group
in malabarieni to igpprapyl in itg dihydroderivative (HMe
aiznals at 48, 54, 53, 53, 53, 90, 6L and 83 o/s; no vinyl
Hle Its I spectrum (Fig.6) shows the absence of olefinic
absorption and caalbits bands for Gl (0560, 1086 cm L)

and C=0 (1700 em L),

“he Ce{ axlal diol (III, ~ 18, 530ﬁ54&3$ MeDe
lﬂl-l&ﬁ.ﬁﬁ, Dﬁ]g +1.50°%, shows 1a its PHi spectrum (¥ig.?)
signals for eight methyls at 50.5, 50.5, 50.5, 56, 55, 55,
B3, 56.5 and 72,5 o/8. Its i gspectrum (Pig.8) exnibits
absorption at 5580, 500, 1006, 1051 em™t gad revesls the

absence of kReto groun.
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‘ ‘fhe Ce& equatorlal diol (gum) (IV, ~ 454,,

{&33 *1&;949, ghows ia its Pi gpectrum (Fig.?) sigaals
for elght quateraary methyls: 45.5, 80.5; 50.5, 56.5,
Biaby 83456, 73 and 71.5 o8 Its Lt gpectrum (Fig.lo)
exhibits absorption bands at 5480, £050, 1025, 1046 com™>

and reveals the abseace of keto group.

“he coafiguratioa of hydroxyl group at ﬂﬁ in these
eompounds was clegr from their MM spectrum. The P
spectrum of the gsolld diol (III, mepe 101+10245%) shows
RPN ¢ 41

eentred ét 136 o/s (the signal centred at 216 o/s is to be

essentially as illeresolved triplet (J = & o/s)

asaizned to the proton linked to the carbon carrying the
either fuaction; thils siznal again occurs at 210 ¢/8 in the
23s spectrum of the other ﬂw;&ar and also shows the same
xmltigliaitﬁ}i thls smell coupling is counsisteat with the
proton belayg eguatariala. Ja the other hand the éamand
isomaw.igum} shows the Gs“gé signel as a quartet ceatred
at 158 ofs Jy; = 3.5 of 8 Jg s 8 o/s) which i3 ggain in
accord with the proton belng ﬁx&alﬁ. This has beea further
corroborated by the result of LiAll, reduction of dihydro=-
malabaricol. Tt is fairly well establisned that Lilil,
rejuction of S-keto sterolds and triterpeaolds yield com-
paun&a with equatorial hydrozyl ﬁradnmiaatinx7. 'Tha
product obtalaed by this resction was identlcal (iR, PMs,
TLC) with the C-& eguatorial diol (I?),
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CHets the diols were readily axidised,hv_ﬁrsa*
pyridine to dihydiromalabaricol. The diols and the
dihydroketone give a negative Tl test.

Halabaricol and ﬂiyt-emmpal were subjected to
percamphorie acid axmamma under ideatical conditions
(5%, toluene). Table 1 gives the kinetic data of this
reaction which are summarised ia Fig.ll. This study
reveals that the degree of unsaturation in malabarieol

is the same a8 in dipterocarpol.

Thus, malabaricol 1s only moao-olefinic and from
its moleculsr formule and functionslity discussed above,
sast be elther tetracarbocyclle with an agyelie ether
linkuge or tricarbooycllic with a eyclic ether function.

- 'rh_d key reaction in the gtructure determination
of malabaricol turnel out to be its oxidation with Jones
reagent’, which readily furaished in good yleld (~ 95%),
a compound (m.p. 145-148°, (o], +20,4%) characterised as
an s;-@ta'mrwvlmwm which anglysed for cﬁaﬁm% (3VI),
The molecular formila was confirmed from its mass gpectrum
(Fig.123 ?!*' n/e = 546), It can be converted to a watere
soluble Na mt, wvhich regenerates the parent lactone on
acldilications. Its PHi spectrum (Fig.ls) shows the pre-
sence of only five methyls (all quateraary): 59, 61, &2,
6045 and 82 o/s (in bensene Fig.l4, 44, 46, 58, 62 and
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a4

3 o8}, tho 80 o/3 sigaal clearly arisiag due to a
quaternary wethiyl on a carbon atom linked to oxygen;

the =4,~Ce0 sliaal, whieh ocours ceatred at 136 o/s in
the Pid spoctrum of malabarieol, is still present (now
ceatred at lad o/8s, while whe other two dowafleld signals
ai malebaricol have aow dlsuppearcd iua the lactone, its

14 spectrum (1'ig.1l5) dlgplays avsorption baads ot 1775 em'*

{veluctone)y L7 o™+ (=0 ia & slx membered riagj. The
same lactone 1s produced in e¢sgentialliy the same yield

by Jones oxiiation or &uaq%ﬁ osidation »f dihyiromalabaricol
{or the diols IlL and IV,. These results can ve ratioaa~
lised in terms of the part siructure vV (which is fully
cousistent with its Pl gpectrum discusseuw earlier), for
malabaricsl the cleavage proceandiiag through vi - vidd,

» elnose asalagy 8 provided by the Jrfz acdld cleavage of
ocotiilnl (~ ) to thie lactone Aili’la. Tie part siructure

V i3 further supoorted by the isolation and fdentification
{agﬁ Dejiey ity ¥¥u, semlcarbazone derivative =~ m.p. Loawgs°:
G4 Mtepe) OF methyledshieptensne (L. as the ather oleavage

graduct of malabarlienl.

“he above wors sleurly farmmulates the ether linkage
of malabaricol ia a ring, haice the compound can only be
tricurbocyecile, . Lile caumining theorei ically the possible

modes of cyclisatlon of sgualene, thae well-wt&bliahedl*
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precurgor of triterpenolis and sterolds, to arrive

at a tricyclic system sultable {or Lacorporatios in
malabariesl structure, it was aoted that if ring ¢ is
closed Hariownikoi-wvise (sll), rather than the usual
anti=farkouwnicoif-~wise do far observed {or all naturally
oegurring triterpenes the resultiag species [ 1ik; is '
eninently sulted for incorporating the part structure
cafe 2d)¥ to finally give I, as the possible structure

of malabaricol, (Chart 1).

Malabarleol, if correctly represeated by I, should
show, on elcctron impact, the fragmentation depleted in
AV the charscteristic «=fission of «egubstitutel tetra-

y 4 -
m§§?3rur&ﬂﬁlu‘ 127 & (-H,0) 109

OH

211 & (-H0) 193
XV
L3 can be scen {ron Table 2, all these are important

fragmeats 1n the mass spectrum (Fig.l) of nalabariaol.
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TAMLE 2 « LS ailTa4T PRALS L4 Tide Mioss PeCTRUH
O BAbALICIL
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458 8 Jee
445 2 e
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280 o et
ol 44 e
- a7 “en
e 22 bed
15 41 29
l‘:? 47 £ e
109 ' 74 CaB

. e 2.1
85 i e
a1 57 2e8
& 100 4o
- n Lab

“ausgy structure I for malabaricol i3 clearly
supported by its mass spectrum,

If malabaricol is coriectly represented by I then
tae hydrogeautioa products, dihydromalabaricol aad the diols
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may be represeated by I1X, Iil uad IV,

OH OH
0 0
0 = =
% H . % H
l il R:“{\H C-3 axial diol
\\‘“H
v R:“‘\ C -3 equet diol
OH

SYSTEMAT IC DuustauAT 108 OF MALABAN L. UL

Tuouz: the assiganed atructure I for malabaricsl
is based upon guite sound evideance vizg. gpectral data,
biogenectic considerations and some chemical reactions, it
vas c¢oasldered esseatlal to degrade 1t to sompound il
ia order to et o direct proof for the sizge of riag C.

The scheme eavisaged for this purpose is outlised ia Fig.lé.

The octa=nore-y~lactone {(which may now be represented
by XVI) on reduction with LialH, furaished a triol (- 96%,
Cagﬁaoﬁﬁ’ mepe 13021%. IR spectrum, rig,17. Ol S8, 1075,
1080, 10:¢ aad 10.8 em™ ), which on acetylatioa (ic,0-
pyridine 12 hr at 359) gave in good ylelid an hydroxy
dlacetate (C,gla 0p) Beps 61e64°, (<], +7.84°) formulated
as XV1il, Tais structure is consistent with its speetral

dataj PMA gpectrum (Fig.l8): five quateraary methyis at
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52¢5 ofs (), 57 ofs (&) aad 7L o/s (&) i, 000, @i
siznal at 120 ofs; ~laa e 000y &l triplet ceatred at 241 o/'s
(J = 6 ofs)y nilaey 15 broad siznal centred at 268 of's.
T gpectrun {(Flg.ld): 0d (88530, 1045 em“lE, ~uae (1750,
1750 and 1850 em ).

The aext stdp lavolved in the degradation was the
dehyaration of hydroxy dlacetute ‘»V1Il; to olefin VILi,
it wies fdrst attespted usdag lodine ws the uehydrating
@ﬁtﬁﬁiﬁu instead of abtaiaing the required product {(..VIII;
two rearraaged alefinsg (oo and aad) in alauost egual amouats
were obtalaed (Tal Cest positive; which have beea formulated

o tiie bagls of thelr spectral asta.

The Pid spectrun (Flg.20; of (aal) displays two
gharpy sigaels at 54 (6d) and 89 of/s (61) for four guater=-
aury methyls and a doublet centred at 48 ofs (J = 8 /a)
for o secoadury methyl group. 4t further giows a sharp
siagzlet at 113 ofs (Gi) for two acetate groups, & triplet
centrod at 2 o/s (J = § o/, 2, for *Lngﬁﬁc and a
triplet ceatred at 269 o/s (J = 7 o/3, 11, for Cei axial
proton., ts Tl spectrum (Fig.2l) exhibits absorption at
1750 and 12% em*l (=240}, 7The PHH gpectrum (Fig.g2) of
(hed reveals the preseance of four guatersary methyls (lai
éigﬂal at 54 ofs), a secondary m@thyl'{dmanlat geatred &t

5845 /8, J 7 2 ¢/8) and two acetale groups (a siarp siaglet
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at 120 o/s, Gi). Further it shows a triplet centred
at 2i9.5 /s (J = & o/8) for 21 ﬁ*ﬁ&‘g-ﬁiﬂc} and a triplet
cenired at 270 ¢o/s (J = ? ¢/8) for 1i (-Ci=DAe). Tts
I gpectrum (Fig.28) alsplays absorptioa baads at 17%0
and 1255 em * for acetate groups.

These two onlefinie COMPOUNAUS ure goncelvable yig

the lntermcdiate cation Xxlis.

|

AcO

T

XXl a
L d
Shromiun trioxide-acetic acdd foxium':i:ml '

of the
lattor (...) furnished essentially a ketone (..oll) along
with ¢ very minor segond compound which wus 3eparated by
preparative layer chromatography over sllica jele Its UV
(rige2d; iy, 250 @2, € 10,800), I (Fig.25, 1650 em™ for
Segembered (37 ~tasaturated ketone) and PMR (Filg.d6; &
doullet centred at 7.5 of8; § = 7 ¢o/s fora secondary
methyly 88 o/s (&), 7 o/s (8i)y 7 o/s (i) for four
quateraary methyls; 120 ofs (8i) for tus scetate groups; w
triplet ceoatred at 241 o/8, J = § ¢/s, 2d :Q‘fwl *33""'.‘,&"{3!20
aad a triplet at 271 :&/"s, J= 7 ¢/s, 1§ for ~Cii-0Ag) aure
fully coasigned with the desigaated size of the ketone

ring.
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55 s : 18 i i : i 3 ] e .
& i& Qﬁiﬂdl&tlﬂﬂ ﬂf o é&"f\;’ & \-ij.ﬁl %im-:ﬁwi’ Mgggii&‘%jﬁ’

Weiie 3-.*%::;‘-1%0, i swatma‘ Fhged7y L20u, 400 et ror i
1750 sna 1260 am'l for scetate, 2Mi agﬁetrami Pig.28y dlige-
plays five methyls 45, 51, 61, 58, 58, ¢l.5 ¢/s, one of
windelr is sccondary; and two acetate groups: u sharp siaglet
at 12l ofs for G, wﬂgﬁoﬁﬁc, a 2i triplet at 242 o 8,

J = 6 o/8) and ~Cif~0aa, a 1 triplet atl 242 e, ¢ = 7 ¢/ 3,
for Jdel axial proton) wiiech underwent & cicuvege 24 regetion
with 9§{Jﬁc}é'ia h@ﬂ%ﬁﬂ&1$. This product wus oyellised to
furalgh aa < -unsaturated Ketone, forsulute. us sw.iv,

Thls structure is consisteat with its spestral data WUV
%%Eﬁﬁ%:mzﬁwﬁms&%&ﬂﬁa{$H,lwﬁ{drﬂmmmmﬁuﬁ
3ix membered xetonel, PMa: Fig.u0: a doublet for seenadary
methyl ceatred at 40.5 o/8, J = & o/'8; lour guateraary

methyls at 58.5, 58.5, 53.5 aad 62.5 o/ s

sdnce the required olefin (AViil) could ot be
obtalied by XE} dehydration it became imperutive to choose
a reggeat by which the elimingtion should tuke glacé by
& meghanisa. lor this purpose s‘}dlgz’f*yrmin&% was selecta..
Jehydration of hAydroxydiacetate with this reagent \-3.5",
12 nr) furnished s mixture of two oslefins (TLC; very minor
anounts of & third isomer were also preseat) one of them
prejominating coasiderably (~ MiJe The mixture was

separated on .ﬁiﬂa-gel and theo major component ideatiflied

as ».V on the basis of its spectral datu. Its Vi spectrum
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(#Fig.dl) riveals the presence of four quaterasry methyls
(5le5y 5le5, 5¢ and 680.5 o/8), two scutate groups (64
gharp singlet at 120 qfa} and a viaylidene group (chemical
anift at 278 and 294.5 o/s). Ita Id specirum (Fige.sad)

ghows absorption at 1740 and 1255 ém"l (acetate), 305 and

~L (viayiidene).

1850 om
The minor product, VJ uﬁgj%, fieile 110-112° ’

E%}B +17,08° ‘bﬁwl&;, was ghown from its Pid gpectrun

{(Filg.idy four qﬂatarAary‘mmthyls, 51, 5L, "5 and 52 of 8

niue viaylic methyl, 8.5 o/8; two $a$;ﬂu signels at 119,

120 o/ 8y Ui liey Qi triplet ceatred at &4 o8, J = 6.5 e/ s;

Cidte, 1 triplet ceatred at U0 o/8, J 5 7 ¢/8, to be

the deslred lsomer (swvij, 1t3 id spectrum (Fig.o4)

digplays absorption at 1745 and 13G0 cm’i (acetate;, The

requiréa compoundd ..Vi was eipeditiously obtalied by

isomerising the total olelin mixture with 11 in ethylene

iiamin&ai, when this isomer predominctod.

Jamylatlon of iVl gave the cor resp oadiag L=glycol
sl 1Ly C,a1g404y Mepe L76.5 = 177 with the expected
soectral wuta. Its PHA gpesetrusm (Fiz.05; shows the pre-
sence of four quaternary methyls at 8z, &, 62, 87 ofs
and one methyl »n carboa beariag oxyzen at 68 ofs, two
acetates (122.5 and 124 o/s). its I spectrum (F1g.08)

exniibits abgorption at 550 and 440 am"l {0k )3 17850 and
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]

1250 em™® (acetatej. %The glycol was cleaved witi

Po(0te) s (515 solutdon ,~28%, & hr) to furaish the
desired methyl ketone (iiVILL C)oH. 40y Bepe 126-127°).

"ta structure was coalirmed {rom its spectral data. The
P spectram (FlgeU7) ghowg the resgonance sizaels for

four guateraary methyls (51, 51, 52 and o2 o/s)y an
acetate sigaal (118 o/s) and & methyl ou carbonyl (142 ofs;
itg It spectrum {(iig.c8) shows absorption st 1728 ang

L

1245 an™t (acetate; aad 1705 ea™ (-g-di ).

Tho methyl getone .. lli was oxldised with

5 Solution,~28%, U duys) to yiela

N S
perbenssle weld™ (O 1,

a dlacetate (sal., CypHig04y 161.5 « 15%°). This product

aad all the spectral requirements of Anldi, its PHG

gpectrum (ig.o9) displays a 3h&rﬁ singlet at 55.5 of's

(Laii, four quateraary methyls), & sharp signal st 120 o/s

{8, 2~ wﬁﬂﬁﬂﬁﬁ groups; and g multiplet locusted betwean

260 and 284 ofs (21 for 2« «Cf-74¢). ts [ spectrum (Flg.40)

3

exhibits absorptlons at 17:5, 1725 and 1250 cm ™~ for

acetato groupings. 7The hydralysis of tnis product with

107 ales 408 (2 hr) gave a solid dlol (has, Citiagdas
Bepe210-11% IR spectrum, :1g.4l, 5050 and 2200 em™t for ).

“he diod {ias) was oxildised with Jones reugeut
to glve s digetone (Ll., quiyaﬁg, BePo u%*u%g, ¥ afe

= 20:2). Its astructure was coalirmed {rom itas spectral data.
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its v spectrum {Fig.42) shows the preseace of four
quateraary methyls (58, &1, 63 and 80 ¢/3); ~CH,C0, one
21 aultiplet ceatred st 144 o/s {ef. P¥y of malaburicol)
and maother 2 maltiplet ceatred at 120 ¢/s. I[ts IR
speetrum (. gs. 40 and 44 ~ CCLly) clearly reveals the

presence of a five-memberea ring ketone (1708 am'l} and

#
& six memberes ring ketone (1708 em*l}, poth bunds belng
of ulmost equal inteasity. Its mass spectrum is shown
{3 7ig.45 and its probable fragmentation pattera is shown

in .i?ﬁ";q"‘iﬁaza

Tig degradation gré@i&ea uneguivocal evideace
for the sizge of ring C and its mode of linkiang to the

tetranydrofuran molety. 3ince ring /2 must be six-menbered

(1, PMijy the size of ring 3 follows, which also must be
*
sixwmendereds

Halabaricol sad the lactone (+VI)}, LOLh snow a
?aaitiV& Cottoa~effect (Fig.47a,b).This muy be compared with
those of dipterocarpol {x@ki)'mr the trinorelactone (1)
in which the 43 ring Junction ﬁ&a been siown to be Lragas
and heace malabarieol should have the sane absolute steren-
chemigtry at the W13 ring junctlion. on the basis of bhilo-
genetic grbuﬂ&a idiscussed earlier, the ¥C ring Jjuaction
should also be trans.

#
It should be meationed here that van Tamelen and

coewnrigers=> hgve recently demonstrutes that one of the
products of noneazymic cyclisation of sgualene~2,S~spoxide
has the same gross carbon framework as I.
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L g P o y sg » B A 7%
LB AGT 3 i L3, "y

&M‘mideﬂ’mlﬁm&‘%t although it has becn
meationed earlier that malabaricol is uot acetylated with

.x%d/ Pyridine (40-85", one weekt) however uader drastie
conditions 160°, 24 hrs) it furaishes two products with
one predominating coasiderably (more than 80%). (Minor
product {m}f" +&4.61° (CuCl,)e The major product ({qﬁa
+26,6°(CiiCL, )3 Tikis very dark yellow colour) has the
followiag spectral characteristies: i (Fig.48): L1700 em ™t
‘=0 acetate) aad 1706 em™- (six membered 0=0j. PR
spectrum (Vig.® - 0Gly) resonaace slgzaals at 58, 58, 59.5,
6le5 o/s (four quaternary methyls), 71.5 and 78.5 o/s

(two methyls on carboa beariag oxygen), 35 gnd 99,5 o/s
{two olefiniec methyls) and a sharp signal at 114.5 o/s
{acetate). The methyl signals are more clearly separated
in benzeae solution (Fig.50): I1.95, &5.5, 43.5, 61, &2
{five quaternary methyls), 74.5 o/s (methyl on carboa
bearing oxygen) and 20 o/8 (two olefiaiec methyls), 117 o/s
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(acetate)s This product on alkaline hydrolysis followved
by Jones oxidation furuaished the octa-norey~lactone

fdentical (Depey MedePey ) with the lactone discussed
eariier VI. Jlhese data suggest the probable structure
af the roactina product to be ....ll whieh can arise from

malabariceol by the mechanistlic patn shown below.

»1¥1

da.aily peduetion of lgetong: [t was atteupted to reduce

the octa norey=lactone (.vi) with ABi, (ag.diszaa, room
temps 2% hirg)s. 0 the reaction product the lactone ring
remalaed intaot and only JekKeto was reuuced to 04 (Ig

FlgeSl, 4400 cm'l iy L7756 em™t i*l&etbne}: This aleohol

iagzi«i, o

Mgy Bepe L0845-140°%, (<]5% +5.8° (auaL,)
oa acetylation furalshed a moaaacet§}§ isaé%ﬁﬁﬁé’ m.é:‘.
1&?*1@%9, iw}i@ +11451° (Cn&l;;. “he gpeetral data is.
in éamylete aceord with the assigned structure (AanlvV)
iU spectrum, rigeSa, four guaternsry methyls: 51, S,

51 ahd 57.5 ofs; one methyl oa cardoa bearing oxygen:
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XXXIIL R=O0H
XXX R= OAc

XVT

8l ¢/s and an acetate group at 118 e¢/s. I spectrum,

1

: «1 . -
rig.B52: 1790 em 7, (~lactone; 1740, 1256 cm acstate).
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LEXPERIMENT AL

_for. geaeral. remarks, see p.

Malabaricol (14396 g; 0.0042 mole) in glaclal
acetic acm (27 ml) vas hydrogenated over prereduced
Adum's i‘;t;}g (3{)0 mg, ::3(30, 708 ma press.) wihea 321 ml
(1,76 moles) of hydrogen was absorbed during & hre The
repction product was filtered, ugueous dayody added (till
free from scld) and extracted with ether (50 md 2 &)
The m&am extracts were washed with water (50 ml x 2),
brine (50 ml) and @;m. demoval eMZ“ solvent gave a
gunmy residue (1,696 gj; ~ 28§). Its TLC over :a&% gel
(solvent system: 36f ethyl acetate ia bensene) showed it
to be a mixture of atleast thr;& compounds with iy 0.85,
0.7, 047 (two spots overlappiag each other).

'I‘fw ewpom; were saparawd by chromatography
over a eoluma of 30, gels |
| - ‘i'iahii)i%ii' ARAM
“Xibatance: 1.84 g |
:kﬁgarb@ntz",7ﬁ g, 310, gel/1lia
Golumn 1 2% em x 2.8 om.



AG . Fluent datio Vol Lluate Hemarka
{(ml) {8 i ‘
1l Beazene - 303 043589 Aejected.
2 :::Ez,aé‘ * 35315 Z0x8 30057 “
E&Jﬁm
e LA 4 “Oxd 05485 Jinydromalabaricol
m.;}, r)ﬁ-‘;a s
% e ® N4 ] 0«1731 Mixew {ractioas.
& e " Sox1ll 0.0BI8 “;3“3, c~sguat. dlol
¥
COR L " 506 0.0910 } wum, 3eequat. diol
4 iV,
7 e H:lo Dxd 20888
a " 85315 S0x5 Q.2268 Seaxial diol

Hejpie lduﬂlf;}ﬁo »

Totels 1,826l g (~ 3%,

ol (i1}, iraction ¢ was erystsliiscd from
acetonitrile to give white shianing arystals (420 mg/, Mepe
12,2, [«], +81.78° (e, 0495, CiClg). LFouad: &, 77.98;
iy 1lelBe Cpgilg, Vg requires: O TBaBj ity llolBl s

Ce8 eguatorial diol (IV). practions 5-7 did aot erystallise
(«], +15.98% (Ciucl,)e

o=t axial diol (1il)s Iraction 8 on crystallisation fronm
acetonitrile gave flaiy orystals (150 mg) m.p. 101-102.5%,
(<], +1.80° (CHCL,). [¥ounds C, 77.57; i, Ll.44. C, Hg 0
roquires: ¢, 77.86; i, 11,7651,




Jthydronalabaricol (48 mg, 0,0001 mole) ia dry
ether (10 ul, was added ;5 a'stiriﬁd suspension uf‘Lialﬁq
oo mg) in dry ether (10 ﬁl) dnriak 15 nia. at o® uader
anhydr-us conditions. The stirriﬂg was cnntiuuaﬂ‘far 5 hr
st pPoon temp., refluxed for 4 hr and ilelt overaizht., The
enmplex wes broken by & saturated solution of potassium
sodium tartarate (4 ml) at 0”0 while stirriag wu.s cou-
timed for another & hr and lef't overai ht. The product
was tuken up in & sgepuratory fuanel anu ether luyer re-
moved. The agueous portliou wug oxtracted with ether
Q0 ml x )¢ The combined ether eitracts were wushied with
heiae (15 wl, aad dried. Aemoval of solveul gave a gum
(46 mg, ~ 32%) identlcal with Ceeguatorial diol (iv) (I,

TLS, P,

ceoguatorial ddol (Iv;

sleohol (dV, 48 mg, 240001 mole; i pyridiae (0.5 ml,
wad added to o suspeasion of aros (50 mg) in pyridine .1 ml;.
The reaction mixture wus swirled from tlme to time and
allowed to stand at room temp. §~'28°%) for 2éhr. ofter
adding water (5 ml;, the reactlon mixture was {iltered
through celite, and the fllterate extracted with ether
(5 ml z 4), which were then washea with water 5 ml i 4),
brine (10 ml) aad dried., Removal »f solvent ylelded 39 mg
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(~B87) of a gumy whlch was purlilel to remove talling

by preparative layer chromatography over $10, gel (solveant
gystem: 25 ethyl acetate ia benzene) yield of pure come
pound 28 mg, MeDe 24-07°, It wus erystallised frm_{k acetos
nitrile to give 21 ug of corystalliase compound Mepe 975 =
28,8%, ldeatlical with ulhydromalabaricol (II, mem.p., I,
TLG.

Gr.~Pyridine oxidat! 2. (iid J
sleohol (iii, 5L mg, 0.0001L wole, in pyridiae

(045 ml) was added to a suspension of ord, (50 mg) in
pyridine (il ml)., The reactlion mixture wus stirred frou

time to time sad allowed to stand at room temp, (~ 28°)
overaight (24 hr). After adddag water (6 ml;, the reaction
prouct was flltered through celite anu extracted with

ether (5 ul x 4), vhich was then wushed with water O wl x 4),
brine (10 ml,) and dried. Hemoval of the solveut yielded

41 mg (~ 548) of the gum, wiich was purified by preparative
layer chromatography (solveat system: 25¢ ethyl acetate

in benazenej. Yleld, 29 mg, mePs 95-97.5°, It was eryatal~
lised from acetoaitrile to givd 24 mg of crystalline
compound Mepe 97-38,5°, ideatical (memepe, Li, TLC, PMR)
with the oxidation product of ."smquat:oriai daiol,.

Jones reageat’ (prepared from 25 g Crd, + 15 ml
%o + 10 ml ixd,‘;%) was a.sded dropwise while gtirring to &
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solutlon of malabaricoll{l)j 4548 gy Qe molel in acetone
V380 ml) &t .6-10% dquriag 0 min. It vas a»,tl;rrgﬁat this
tomp. {or ‘waother & : hre The excess of reageat m d,.u«i
troyed by the guddtioa of a few drops of iHeOl (amzﬂ_A
from yellow to green colour/. ihe reaction nlxture was
poured ia aa)lc‘.i water {ﬁa’?}@ ml) and extracted witn ether

(200 ml x 4) wadch was thea washed with water (350 ml 1 33.
brine (200 ml, aad dried. flashiag oif the golveat gave
46,0 g (v 97%) of very viseous ligut yellow material wilch
sollidifles on eooling. 7he reactioa product guve a siroag

characterisiic smell of methyled~hiaopteacnie,

Hethyleg~hepteasoune (Il.) was removed from the
resetioan product by steam distillation; dried aad distilled

at 112-14%/20 ua, yield 1045 g, a°° 1,445, gemicarbagons

mepe 1i4e8%. 1i of metnyled-heptensne was superimposable
on aa suthentic Ik spectrums LFouads Oy 76.203 Hy 1lel8.
Cgily g0 vequires: Gy 78.145 i, 11.18%5]e

The product left behind after steam distillation
wvas filtered, yleld 24.5 g, BeDe 188-146°. 1t vas
erystallised twice from hm’%ﬁa to give tranaspareat
crystalline matorial (XVI, 25 g) mepe 145-6%, (x], +29.4°
(CidClg). [Found:s ¢, m.za; By 9¢86. C, f., 0, requires:

Sy 78.20; 1, 9,880
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Jone's oxidation’ of dihydromslaveriesl (II)
Jone's reagent was added dropwise with stirring
to & solutioa o. dihydromalabaricol (55 mg, 0,00011 mole)
in acetone (5 ml) at 5e10° t1ll yellow colour persisted.
The reaction mixture was stirred for asother 1 hr (5-10°)
and worked up as usual to yield a crystalliae solid (40 mg,
~ 785%) MapPe 140-148°, It was erystalllsed frou hexane
(2 ml) to give white shining crystals (25 mg) wepe 145+148°,
identical with octae=nor-y~lactoune (AVi) (memepey TLC, iR,
PHiL)» .
Rutheaiun tetroxide!® oxidation of ilhyiromalaburicol (il)
+ihydromalabaricol (i1 (956 mg, 0.0002 moles) dise

solved ia acetone (8 ml) was treated at ~ 28%C with a
freshly prepared solution of Sl in %3%314 (51 ng W, *

425 mg ?ial‘%) when black i, precipitated, another portion
of eiamé (25 mg da 1 ml water, was added to éigsolve the
precipitate and stirricg was contiaued for aaother 12 hr,

4 few drops of lsopropancl were added gnd stirred for 20 mias
to destroy the excess o»f reageat. it was filtered, preci-
pitate washed with acetone and solvent removed uader suction
to give 72 mg (~ 758) pale yellow gumwy nmaterial which oa
adding a cirég of pet. ether (40+80°) crystallised out. mepe
(crude) 140%69, This was erystallised from hexane-benzene
to give a beautiful white erystaliine compound (34 mg, m.p.
144-146%) ideatieal (memepey TLC, IR, PHR) with octaenorey-
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lactone L Vi).

Triol from octa-ior=,~lactone (VI

Yo & suspensioca of i‘iz‘;liig (CedS gJ in dry ether.
(100 ml, was added dropwlse a solutiosn of lactone WV,
Geds 5, 0.0 mole) in dry ether (150 i), while sti.ﬂ'mzf
during <0 min. uader perfectly anhydrous conditions. After
the aidition wus goumplote the ractiog mixture wus atirred
for anstiner 4 i gad reiluxed for § nr. 7The complex was
broken by the slow gudltion of & sutureted sclutioa of
Aochele's sult (1Ou mi, with stirriag under icercold gone
ditiong. The stirriiug was coatimued for another 4 hr and

allowed to staad ot roowm temp. overnight. The resction

mixzture wus traagiorred 1o & Separatory fuuael and ether
layer separated. -he sgueous poritioa wes eitructed with
ethar (30 ml x 4/« ‘he combiaed ether eitracls were washed
witi water (50 ml x £J, brine (50 ml, and dried. demoval
0/ gsolveat gave L.l5 g (~ 355/ of a solid @epe 187-130%C,
It was orystallised {rom ethylacelate to give white ghialng
foathory crystals Z2.08 g, Mepe 130=1", Liounds Gy 74.75;
iy Lledds C i 0. requiress vy 74,085 4, Ll.d4gl,

Tne above triol (< g/ wes aeetylated with acetic
aahydride (5 ml, and pyridiae (5 ml, at room temp. (~ 287)

sfter 24 hr it wug poured over & mixzture of ice gnd water
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(10 ml) and extracted with ether (10 ml x 4) which was
washed with water (20 ml x 5/, brine (25 ml, and drded.
material which solidifies on kKeeping. m.p. (erude) 57-60°,
0 erystallising twice frou pet. ether it guve a aryntnlline
compound 1e5 gy mep. 61084% [x], +7,545% (e 0udg cHily).
[Fouads Cy 7Le83; i, 104874 Cygh,,0s requiress G, 71.5:;

i, 10,1671

lodine dehy drgtiiznla, of hydroxy digeetate (.VI.)
To AVIL (1409 g, 040025 mole) in thiopheae-free dry

benzeae (5 ml), lodine (G2 mg, 0.00085 mwole) wus added
and refluxed for 8 min. “he completion of the reactlon was
shecked by TLC (solveat systems 5% ethyl acetate ia benzeue,.
T7LC revealed the formatioa of esseatlally two products with
He Qw4 ani 0.5 with the former predominating. The resction
mizture was washed with aqueous dago,0. (105, Sol x 2)
followei by a washing with water (5 ml) and briae (6 ml),
After drylag the solveat was removed to give 0.985 g (~ 35%).
The mixture was separated by IUGC over 510, gel/1lA.
CeAOMAT DGR AM

abstance: 920 mg

rdsorbeats 250 g 310, gel/ Ik,

Column ¢ 25 em x 4.7 em,

Jolveat systems: 57 Ethyl acetale in m»smm
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;;33. FraQedoe wha of tiie fracs Hemarks
Ll '
1 L= eS80 Tadliag.
2 Ueh 04550 RN e IS §
< S=7 Q41070 fdzed fractlons.
4 Beld UezHLD sied LY QWb
5 il-l2 #0157
Lotal 3eBILT? (~ V74,

"y
i AQ};"’l‘mx i ti@i‘i ' QX o

aie (50 mgJ wad wdded to e, O0 mg) in glecial

acetle acli (6 ml) and stirred for & ar at $5-%°C. ‘ihe
resction mixture wus poured iato lce enld asguesus ﬁaaﬁﬁ%
(105, @5 nl;) and cxtracted with ether (1l ml x U, whieh was
washed with water (Lo ml x 4), brine (10 ml, and driea,
demoval of solveat guve 45 mg »f gummy material.

TLC ghowed the formatioa of two compounds with ol
D.42, 0.55 (golveant system: 25{ ethyl acetate ia beoauzeic).
The mixture was aseparated by preperative layer chromatoe
graphy over &113 gele dpot with REs Q42 » 28.4 mg and
Af1 0.55 -« 10 mg.

The major compound was characterised as «.li UV,

ix\j 3 3’%3&&) *

To s (LUB mg, 0690002 mole, in pet.etner + ether
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il - 4 ml) coatalalag pyridice (0.2 ml) W&-vnﬁﬁﬂd _
I3, solutlon (66 mg in pet. elher + ether 4.2 ai.). ;1!*.
wud swirleos and Left ia dark at room temp, ﬁitan‘ﬁvdayy
some gsolid seopareted whleh wus very little ta‘bnfixtﬁ?gﬁo
she solveal was roooved uader suctilca aad the residue 3
was dissolved ia besszcac * methauol (1:1, 5 mlseiigs _
Flack preciplrate sepurated ou bubbliag auq through the
golution €ili saturation., dhe preecipitate was filtered
4 washed well with beasdeae + methansl (131, S ul,. The
solveat wus atrisped oL Ipron the Lllterate to give a
soLld (ondles (147 B, ~ 98%) Mepe 15Ge5 » 142° with
shrisging at 1257, It wus crystuallised from pet. ether

o give guinlag flawy erystals, 80 ng, DCepe 145-44%, Liound:

..;’ 08 ?&), u, Ju;@)* wuu ‘;"ﬁ + l@qiiﬁ’@ﬁi wg G5 . JJ; 2’ }.sﬂﬁjq

Lead t&t?&*&ﬁ@k&t@lé clesvage ol tne diol [N eey)

1o s ddd (87 ag, 20000 mole) in dry benzeae (& onl)
Po(uie), (U6 mg, was audes and stirres for .5 hr at 28,
The completiod of the reactiosn wes checked by YLG (solveat
gystem: &850 wthyl acetate ia bengene). 7o lhe roaction
mixture water & ml) wud sdued and benzene layer separated .
Phe agueous portion wus cilirgoeted with ether (O oml » ZJ and
the comblaed organlce extracts were washed with water (5 ml.,
brine (A ml,; and dried, Removal ol golveat gave 25.8 mg
nf o 39114 (mepe 142 = 144,57C) which wes refluxed without

purification with 10¥ aleoholic Ul (8 ml; for 2 ar. The



The reactlon mixture was diluted with water (S ml) and
extractea witiy ether (5 wl x L), which was washed with
water (5 ml x 27, brine (5 nml) aad dried. dtripping off
the golvent guve 1l8.8 mg of & pgunay material whioh ghowed
in its TLG (solvent gystem = 250 ithyl wcetate in benzehe)
the presence of two compouads. "ne reactlna mixture was
separated over a esluma of diﬁa gele
Wik AAT Janas
Jubstauace: 18 ng
Mdsorbent: 2 g “""j”'?;% gelys idA

woluma 3 7 om ox G0 Cl.

40 kiuent aatio vol. rluate Aemarks
il 8

b J RERY-L T - 5 0.0014 “ejected.

2 AT
& nn 50:80 5 x2 D310 dejected.

Totals  JeUlud (~ 209 )

fraction 2 - inls fructlion did not erystalilse. It was
charactorised a8 «..iV from 1ts spectrel data UV, 1, PHi,,

%ﬁa.dﬁgiﬁ?ati&ﬂ of hydroay diacetate

doride~'yridia

J0 aVEE (LeDd gy 00080 mole, ia pyridice (6 ml, at

-15% wus added & solutlos of 53CL, (0eid mly 04006 mole) in
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pyridine (5 ml) dropwise Juriag 45 min, It was” ;w-nu
for L hr and left overaignt at room temp. The mxwm
of the reaction was moultored by “LC (solveat systems 5 @l
ethyl acetate ia bensene, wnich revealed the formation of
a mixture of two oleflas one »i them predominating cone
siderably; a third igoner was also presecat 1la very miner . .
amountse Lne regetlion wuas worked uy by takiag the resetion
mizture in etiher 20 ml) and awdaiag weter (20 ml, to it. The
etherval layer was separated and the agueous layer extracted
with ether 15 nl x 4j. Lhe comdbiaed other extraots were
washed with wuter (@0 wl x 8§, brise WH ml . 2) and dried.
Flashiag ofl the solvent guve 1,01 g (~ 35, of guumy
materisl wideh wus purified by chromatographylug it over
a column of silicy gel.
e AAL QA
jubstance: GR7 mg.
Migorbeat: U0 g, 3193 gel/ids

walunn 3 82 x 1.0 om,

Jdo. saeat aatlo Vol duste Hemariks
sk {gJ
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doe iluent Jatio Vol sluate Hemarks.
&mii \g) : o

s
"
ol
.

+
Ci

030 0210 45,0121 dun, taillng,‘réjsutad.

ud 0.3088 n " »

8

ke 49330 1623 363022 N * .

Lo

? he : 15x5 G0 dum with top minor
impurity.

& i '&‘f}:ﬂj d wia 3.:. Q ‘suiﬁ i ¥

3 »e " 158220 Q.lu70 Hizeld fractisas of
#uey — TN T B Y
WV oaad (Gavl),

10 e " 1520 0.,0088 aolid 107«114
11 ®u 0170 20x25 09,0850 RS B S
12 Beazeae - 20210 0.0187 "

18 Hethanol = 50 Je a0 Base fopurity aad
tailiage.

iotads 0.5700  (~ 2.

=ad = fraction B did not orystallise aad wuas ldeatifled
froam its spectral data as «av,

vl = Spactions 10~12 were combined and crystallised from
pot. ether to give enlorless splay orystals (75 mg) mepe
110-112%, [«],, *17.35 (GiClg). [Founds &, 74.95; i, 1028

Caglan 4 roguires: o, 74.80; H, 10117 i
21

Isomerdsation of saV to VI by Li/ thyleneddanin
Li metal (200 mg) wes suded to ethylene dlamine
T

(H ml) at iiﬁa under ashydrous coaditioas in an atmoasphore

of nitrosen. 4The heatlag was coatlmed with stirring till
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all the L1 dissolves (iadicated by the change in
eéloﬁ from blue to yellowi. Yo tn&x olefin (E%Fgﬂﬂpéiéﬁiwm
in etilylene dlamiae (5 4l) wus added and stirred at 110°
for asother 2 hr. it was left overalght at room temp.
{16 ar;«. The reaction mixture was chiiled ia ilce and
wster 20 ml, added to dissolve the solid. It was
extructed with ether (15 ml x 4) which was washel with dil.
HOL (10%, 10 nl x 2/, brine (15 nl) and driei. Stripping
off the solveat lef't 020 mg (~ B0%) of gunmy material.
The erude reaction produet was acetylated wlth acetic
anhydfide (2 ml) and pyridine (2 ml) at room temp. (12 hrj.
The usual work-up gave 845 mg of gunmy substaace, whose
The on silica gel (solvent system - 5% tOse in 6633}
showed the formatlon of ~nvVi and the preseace of some
starting material (very minor,/. The milxture was sepae
rated on a column of silica gel,
CilOMAT Guslidd
dubstaace @ 40 mg
3ilica gel 3 20 g, .3103 gel/Lisn

Column : 25 cm x 1 cm.
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T

0. dlueat ﬁatig vol. «luate | Hemarks
, ‘ml) {8/

1 Pet.ether - 20 x5 5.0080  Rejected.
2 Pet.other * 20:50 2010 0.0045 "

Jenge
o o 40:60  30s5 JeUB? "
4 oe : Loxd 340087 ity sV
5 o = L0xo S.057L “dxe. fractions.
) e = 10x15 JedlBS 201dd o

He
107-111% i,

Benzene - 20x190 Do 0828 S0Li3 \(same,.
Helh - 00286 Hase lapurity

aad tallliag.

Lotals Devl4s P4 is"’ 3%5}}.
sraction 4 wus readily {deatified as starting material

2883 » Fruotion 6 and 7 are mixed (l48.1 mg) end erystale
lised from pet. ether to glve 140 mg of crystalline material
Me e 119-12°, ideontical with X2VLI (memep. and TLC),

ﬂw,;gggnnl& ol Vi to diod (asVily
To olefin (:iVI, 413 mg, 04001 mole) ia pet. ctiier

¢ ether 1l:l, 10 ml) contaialng pyridine (G.5 nl) was added
Ugly solution (830 mg in pet. etier * ether 10 mi, 0.00L1
moless it wug swirled and left ia uarg at room temp. After

U says very little solid had separsted) the solveat was
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renoved under suetion to yield a dark brown guumy

material which was dissolved in a mixture of benszene +

nethanol (Lil; 15 mlj. HgS was tubbled through it till

saturation. 7he black prm&pitaw thus formed was filtered

and washed well with bamam + methanol (l:l, 10 ml.),

Removal of solveat from the filterate zave & solid (450 mg,
91% m.p. 172-178°), It was crystallised from ethyl

acetate + pet. ether mixture to glive cerystalline solid

QAVIL) (245 mg) mepe 175.5 - 177°, iFound: C, 68,96;

Hy Dedds Cygily I Fequires: C, 66,095 i, 24805 s

To ddol (anVilj 220 mgy 0.,0005 mole) ia dry benzene
(20 mlj, ¥blOAc), (350 mg, 0400056 mole) was added and
stirred for & hr at 28%C. The completilon of ghe reaction
wad checked by TLC (solvent system: 25f ethyl acetate in
benzene)s wWater (10 ml) was added to the reaction mixture
and bensene layer vas separated. The agueous portion was
extraucted with ether (5 uml x 2). The combined organic
extracts were washed with water (10 ml x 2), brine (10 mi)
and dried. Removal of the solvent gave 195 mg of solid
material. 9%9LC showed two spots with one predomiaating.
ihe mixture was purified by passing through a columa of

silica gel.
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CHROAAT JulaM

Jubstance: 10 mg
Adsorbeats 10 ,, 319, gely/ 1IA

“olumn : 20 cm x Q047 o

A0 Huent Aatio | vol. Huate Aemariks
: (ml) (g)
1 Pet, ether » 10x2 0.0010 dejected.
2 Pet.other + 1:il 10x2 De022 "
~ Benzeae
& Cglg * I7:8 Sx4 0.0008 -
EtOAc
4 e 7 5x10 061880  Jdolid JuV Iu‘,;
Mepe 149152
o 35:5 58 10,0156  Mixed fractions.
& Henzene - 20 0.02iC  Base impurity,

talling rejected.

} ’E‘ot_;al: Qe17236 (95)

iMethyl ketone AAVILII Frastion 4 (185 mg) was crystallised
from pet. ether to give erystalline solid (112 mg), m.pe
126-127°, [rouad: C, 75.18; Hy 10486, C, H. .0, Tequires:
Cy 75.40; i, 10423581,

sdacetate (Ail.) from methyl ketone (AiVIIL)

PBA solution®? in benzene (15 ml coantaining 200 mg
of PBA) was added to methyl ketone (100 mg in benzene, 5 ml)
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wirlle cooldng (~10.J). it was swirled and leit ia

dure at ~ 28%., The reactisa was moaitoreu by ILS from.
time to time and worked up after three days (solveat
gystem: 150 ethyl wcetate ia benzeae;, by washiag the
boagade solution with satursted Ja,o0. solution (10 ml
% 4, water (10 ml x 8/, briae (10 ml) and dried.
vlashiag off the golveat gave a4 crystallise auterial
(105 mgy ~ 9557 Meve 148-1507 vhich wus erystaiiisca
from mcthansl to give 35 mg of whlte erystalliae solid
e LOLeH = 182°%, Liouuds C, 72.08; iy 175, ©

bk it e
A.l in i3

regqudress Uy TheJdG; iy JeTBide

Jiol (aved from diacetute icliy

siaeetate (oo dhy O mg) was aydrolysed with 105
ple. 3l 2 ml) by refluxiag for 2 hre it wusg diluted
with water (5 ml) aad extracted with etuer (6 ml 2 )
which was washed with water (6 ml x 28/, brine (5 nl) aad
drie.. .lemoval of solvent gave a 8olid (75 mg) WePoe
258=210%. It was erystaiiised from aguesus aleohol to
vield & crystailine soldd (ans) (55 mg), Mepe 210-211°
Liounds vy 7G.443 i, 1l.45, UyalegU. requiress iy, T0.04;

iy L1054

: &”&»i&h 2 gri‘ﬁ:& &% {31 S lrawai
. 3 5 3 : .
Joae's reageat” was added dropwise to diol (anw.,
M P Fe - Ford a o 4R N 4 A 43 1%
42 mg) 4a acetoae (O md) at H5«107 whillde stirriag (till

yeliow coloup persists,. atirriag was coatioued for
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another l'hé (8-10%), “he excess of reagent was des=-
troyed by the adaitioca of a few drops of methanol (colour
changes from yellow to groeenje. Yhe reaction mixture

was poured over lceecold water (10 ml, aand extracted with
ether (5 nl x &) which was washed with water (5 ml x 2J,
briage (5 ml) and drdeds demoval of solvent gave 85 myg of

solid material m.p. 5354° which was crystallised from

pet. ether to give 22 mg of a erystalline solid mepe

Py i ,,.O gy, L * s B & -y i ¢
Ga=68". Liounds oy 77805 1, D70, €yl 0, requires:

Gy 77.82; H, 9.99%€].

Halabaricol (1, 1.954 3), ucetic anhydride (7 ml,
and pyridine (7 ml) were refluxes for 24 hr at 160° (bath
tempe./s it wus ullowed to stund at room temp. overnigat.
The reaction mixture was poured iuto cold water (20 ml) and
extracted with ether (20 ml x 4) whieh was wushed with
water (26 ml x 5), brise (25 ml, aad driei. demoval of
golvent gave a gummy residue Z2.2432 glie Its TLO oa Ag;s;j:;-

310, gel plate (solvent system: LO§ ithyl acetate in benzeac)

revealed csseatially the formation of one compound with a
very misor second compound. It was purified over a oolumn

of &g.wa«}wa gel.

[r———
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Jabstances 2 g

Adgarbant

wolumna

t 40 om X 246 cm.

X g il.gzlobu.‘ii;,} n gel.

0. Wuaeat Ratio vole bluate Hemarks
\indoJ 87

i Pets ether -~ H0x6 W ISVIVIET aejecteus

2 Petegthor + J0:10 Joxd J QOG0 -

benacie.

3 " . BO:20  Hxd 0017 "

4 " 7334 Hxlo 00275 Jum, misor come
pound. 1L0s siagle
3pot.

5 s 60440 020 048880  idxed fructioas,

3 an 5035 2020 Qe 7500 dum, @miaor come
pouande ThG:
single apot.

7 Hdenzene 45x10 044540 Jum, major eome

N »Oounide

g  Hethaaol 200 Jeldlo Bage impurity,

tull ing .
Totals Led0JJ (~ 35 ),

Fraction 4 was 1deat:fled a3 the minor product (TLo, wihich

did aot erystallise {rom aay solveat, [, +84.61° (Cidly,.

fraetisng ¢ and 7 were comblaed and ldeatified a3 mwll,

E 4% e |
i"%j»} + 25,5

Weiul, g ooa the busls ol its speetral data (la,

Pilts e dowever it Jld aot erystallise irom aay solvent.
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Lki. reduction of octgeaor-;-lactoae (avIi

“0o & solutioa of lactone (AVI; 200 mg) in dioxan
vo wl/y & solution of ﬁjd% (76 mg) ia agueouw dloxan (L:l,
4 ml) was aided ans allowed to staad at rocm temp, (overe
alghitse ixcess of reagent was destroyed by the adaition
ol o few drops of dilute acetic acld. ~lie reactlon mixture
was udiluted with water (10 ml) and extracted with ether
(10 ml x &) whleh was washed with water (15 ml x 2J, brine
‘15 ml) and dried. Hemoval of solveut gave a soldd (129 ug)
WeDPe 105-188%, It was erystullised {ram ether to furaish
a erystalline aleohol (wiil) (140 mgs mep. LE8.5 = 140%;
(%), *Be5 (CilCL,), Liouads Cy 754355 iy 10.52. C_ i, 0.
regadres: o, 78,843 i, Lo.4i . 100 my of tihis aleohol
wus acetylated ‘x’;'ﬁ;,egé)w;}yri&me}, roon temp. 15 hr) to furaish
a moaoacetate LaaadiVi (LJD mg Mepoe 182-187°, walch was
erystallised from acetouitrile to give [laky crystals (706 mgy
mepe 1870180, <], *11.817 (UiCl,) Liounds O, 75.80;

Ly BeBde Cogilinu, Pequiress O, 78,895 u, 84807 .
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chapter four

minor constituents of
the resin of ailanthus
malabarica



PLaUi Clewad ITURLS OF TiL fE3Id OF

A & & 3 o ¥
b3 308 3 ohid il BRI hby it i i bl

i vhapter 1l we have described tine isolation of
alne miaor constitueats besides malabaricol (major component
coaatitutiag 45,25 %/ from the aeutral portion of the eaudate

‘4

Jou Ghis Jhapter ciscusses the

structures of three derivatives ol umelavarilcsl, wilch ve
have aow desijasted as epoxynalabarlcol, malabaricunedisl
aid epoxymalabuaricuneuiol. Ihe teatutive structures of

gome of the remaianing related compounds are givea osa the

basig of spectral date.

This eomprund analyses £or O, lp.U., Mepe l4ie44”,
- BTERT4

(], va4.8®

(Gl je 4t displays beads for 2l (EBOY,
1 ,

-1

1082 em =, and o=0 (1708 em =, in the Ik gpectrum (ige.l/e

Its P4l spootrun (Flg.d) shows signuls fors eight guater~
nury metiiyls (54, 59, ﬁa,'sa, a2, 0By OB and 7 o/8),y and
;guwszﬁ e 20 maltiplet ceatred at 142 o/5/5 a 26 mltiplet
locuted betweon 212«-240 o/3 is coasidered to arisc {rom
two overlapplay tripiets due to two protons of type

-k, =i

¥
L=

A=+ The metiyl signals separute far clearer when

i

St

the gpectrum (Figels 13 taken ia beazene snlutioa (48, 50.5,
53e5, OleB, GleB, Glu5y 70Le5 and 84,5 o/s/), the multiplet
gsentred at 142 o8 shifts slightly upfield to 117.5 of8 and
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the 2256 o/s multiplet now resonutes at 201 ofse A
agomparison of these data with that of malabaricol, suggested
that the new compound is cleurly closely related to it

adi could neve possibly arisen Urom melabsaricol by addde
tional oxygenation involving the silde-chiu.n olefiaic
linkagoe In cloar support of tuls, percumphoric acid
oxidation of amalaburieonl, furalshe: a proauct ladistiagule
30aDle (Liepey Meliessy Liy Pilly 144 Jrom the dew compound,

willeh was then aamed shis compound is

assigned the structure I, rather thai aa oxirane structure

o

hocause the acwly geavrated protoa of type *bﬂﬁﬂfﬁpﬁ*ﬁ,
¥
ghows its P signal, well outside the rauge of a secondary

protoa located oa an oxdrane riagl. ihere are several
ot “ . % .

asalngles™ or such an epoxiuation with & per acld, the

elasest belng the conversion of dipterocurpol (il iato

ocotilinae (LIil, by percamphoric ascid". ihis course of



/ \\——<- OH

'y, 1y

events 1s elegantly demonasti.ted Dy the conversioa of

linalool (IV) to linalool-oxiie (VI via the 1,2-cuoxide (V)

;i W

%,
,
“

OH

VI VI



vxldat lon of epoxymalabaricol with Jones
resgeat” furaished a yelactone, meps 156+158°,
GumlaaVge  Its PHR spectrum (Fig.4) shows signals
for six quaternary methyls at 56.5, 88,5, 58,5, 62.5,
72 and 7845 o/s, & 2 miltiplet centred at 142 ofs
iwﬁggg-«»s:m 2 and a 11 mltiplet centred betweea 325
and 242 o/ i~ﬂaﬁ»§§pﬂa). The methyl ;ignnla separate

L)

fur clewrer when the spectrun is takeu in beazese (i1g.8)
(48, 50, 60, G2, 62 aad 70 o8/« .ts i1 speatrum
(F1g.5) exhibits absorptions at 1708 o™ (aix nenberad
getoas, aad 1776 em™* {(y~lactone). These Jdata for the
lactoae are in ooumplete zocord with the trisaor laotone

-

PRR . - PO 3 8 1. w3 oy E¥ 198 on . P

(WIld, formed by wmu, oxidation” of malabariaeol,
@

of epoxyualabaricol
Lpoxymalabaricol is probably formed ia the plant

fron malabaricesl by the blogenetic equivalent of 1,23-
epoxldatlion at ©,. = C,p with subsequent ozide opealag
L]

ut S by the C=20 hydroxyl groupe. Although oxide ring
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1Kb

opening might occur at C«28, particularly ia ad&d mediiun,
{ive membered rings are usually formed more rapidly than

six-membered rings.

“his coﬁpouu& could not be oshbtained la erystalline
forg aid nas iﬁ(fg&} *35 00 im&iéé. ita “Ma spectrum (Fig.7)
revesls the preseidce ol six quateraary metiayls (s3lgaals
at 44.5, 50, 57, 57, O3, 71,, two oleililc melhyls (L
signals at 98 and 99 ¢/s), a 34 multiplet located betwuen
175 = 217 ¢/38 arising from two overlapping trislets due

to protoas ol type ~&ﬂﬁwfg»$~ and dnd~§§y y Oue oleiinio

¥ 0
proton (lil triplet ceatred at 05 o/sy J =7 /). its
id gpectrum (Flg.8) exhiblits abaorptinsa for Vi (480 em'l).
These spectral Jdate suggest it to be o -alcohol correspoadlng
to malabaricol which has been obtalned by Juliy resuotion”
of malavaricol and thus has been deslgnated us malabaricanc-

diol (IX).

P 0n ML ARG AL
ihls compound analyses for sﬁaﬁﬁgﬁé &Ad a3 DePe
& A

164-185,5% [«], +4.9 (CHGl_)e Its P spectrum (Figed)
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Liate!

shows resonance signals for cloht quateraary methyls
{45, 80.5, 58, 58, 6L, U3, 6.5 and 7:.5 o/'8)y a Li
triplet contred at 180 o3 J =2 7 /s ; »Ci~0 ) and a
24 multiplet locatod betwednd =1ld~408 o8 1s coasidered

to arlse from two overlapping triplets due tn two protons

of Lypo ~§}iiﬁﬂf§i~%}; it8 L spectrum (sig.l0; displays
{:

ubsgorptioa for Ji (_bm&, N a::m'}“i. A eomparison of
these data with that of epoxymalubaricol, suj. estod tuat
the new compound may de the o, -alcoiiol correspondiag
to epoaymalaburiesl. Tinls hus besa coallrmed by its
ident ity (m.@epe, I, PMi, Tul, %.fé}j) with aa aleohol (u)
obtalaed by Dign reduction of epoxymslabaricol. inis

naturally ocourring oompound nas Do named epoxymaladari-

canedlol .

o¥

vrom & oeritlcal examiaatlon of the spectral data of
the minor coastitueats, it has boen gossible to arrdve at

plausible structures of three of these. It has oot been
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sosaible to deduce any licely formulationsg for the
other ninor e¢sonstitueatsy the gpectra of these are
appended at the end of this Jhapter, by way of charace

terlisation of these compounds.,

This compound, aepe 16l.5 - 162.5%, %), v62.69
analyses for iﬁiﬁéiﬁgﬁ&. Its Pud (Figedl), I8 (Fig.l2) and
mass spectra (Fig.le) are given. Lo P spectrum showvs
signals for eisht quatoraary methyls (50.5, 57, due5, G040,
320 5y :«m;ﬁ, 89 aad 68 ¢/9/, 1lu triplet centred at 218.5
WJ= g o3 Tor -;:Ei- snd @ 20 maltiplet of © e-meth, leac
aext to J~keto aampguzzda%. ihe pattern anu positions of
quateraary methyls aad o &-meimaylmm are reminisceiat of
malabaricol type compounda. The IR spestrusm displays
absorption for Oi (G520 am'lj and garboayl (1704 m'}'}.
Horeover Piu spectrum clearly revesls the abseunce of aay
alefiale proton a3 well as vinylic methyls. These data
sujgest two possible structures (.1 and ..1l) whlch appear
to bDe supported by the mass gpectrum of this compound
{Fig.ltJ). The molecular 1sn could aot be detectes and
the buse peak appears at mye 145, the geanesis of walch Is
indicated in Allil,
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373

However due to stroag absorption of OH in the

infrared region structure Al seems to be more plausible

L]

as the tertiary hydroxyl in malabaricane series (as well

as ocatillmneaﬁ displays a very weak absorption (ef. Fig.l

Chapter &).

145
|27 ("Hzo

OH

X1

Biogenetically compound Bl is conceivable from
the ioan XIV by hydride attack at C-1l4 followed by
hydroxylation-epoxidation of the side chain double

bonds.



474

¢t

This compound, m.p. 98+99°, I +3041° analyses for
%@ﬁﬁa&%‘ Its PMR spectrum (I'ig.l4) displays signals for
eight quaternary methyls (53, 60, 88.5, 67,5, 70, 70, 71
and 82 ¢/s), a 2i multiplet ceantred at 142 o/s, the pattern
and position of which are reminisceat of the i};gwmethﬁme
of 3-keto triterpenoids, and a 1i triplet centred at 218 o's

(J =15 ofs) due to proton of the type »Gﬁgw?iinﬁ. It
‘ , o
displays absorption at 8850 em™ (0i) and 1703 em”t (C=0)

in the I4 spectrum (Fig.l5). The PR ﬁpwtrm shows no
signal for olefinie protoas and viaylie methyls. Comparison
of these data with that of malabarlcol suggested that the
new compound is likely to have structure (iV).
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indis structure is well supported by its mass
gpectrum (i'ig.l6)s 7"he mass spectruz does not show
the molecular ion peak and shows a buse peak at mye
127. The {ragmeatation pattera of ¥y is deplcted in

the following figure ..V1,

145
(27 (-Hp0)
109 (- 2H,0

229
211 (=H,0)
XVI 193 (~2H50)

3iogenetically tnls structure U.W) 13 coacelvable
fros squalene yig the iuteruediate ioa .4V, followed
by oxyccaative ring clogsure and aydroxylatlioa of the double

bonda.

Thais compound, @epe 144-145° » L&; *71.390, analysos
for S gilg,Use its Pifi spectrum (i1g.17) reveals the |
preseace oi eight guateraary methyls (3 signals at 54,
57, GUe8y 83y 08, 708y 7048 aad 705 o8/, u —methylcme

aext to O keto a3 a multiplet ceatred at 147 o¢/3 and 1o

maltiplet centred at 200 o/s for »ﬁma~fﬁ-& o its IR

el

spectrum Fig.d&) exhiibits strong G absorptioan at
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1+9

L and carboayl absorptioa at 17286 au'l- A

o090 om”
eomparisoa of these gpeciral data with thoase of mala~
baricol aad other related compounds suggested a new }
eompound having formula (AVIL).

143
125 (- Hp0

The mass spectrum ol thls compouad 1s ghowa ia
Fizddld in vhich the molecular 1oa peuk has aot been
recorsed, “he highest peak (e 458, 1s concelvably
the i%wﬁgﬁg*ﬁ “ie buse peak at m/e 148 possibly arises

vl tne fragmentation pathway depleted (avild;,

Blogenetically compouiad G, i concelvadie from

squalone via the iatermediate lon ..iV by aydroxylation

at ©;, and hydroxylatione-epoxddation ol the side chain
double bonds.

since It has not been possible to arrive at any
definite eonclusioas from thelr spectral datu oaly their

spectra are gipendod.
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LAP BRIMENT AL

For general remariks, see page

Percamphoric acid? ia beazeae (01250, ©6 ml,
040015 mole) was addied to malabaricol (458 mg, 0.001 mole)
in thiophene-free beazeae (10 ml) at 5-10° with shaking.
The reaction mixture was kept ia fridge (~7°C; for 10 Jays.
ihe reaction was monitored by TLC from time to time (solveat
system: benszene * ethylacetate 75:25,., It was washed with
aquecus Jda,uly, (10§, 20 ml x 4), water (20 wl x 3J), brine
(20 ml) and dried. The solvent wus stripped ofi to yield
445 mg (~ 95/) of solid material which showed two spots oa
TLC with Rp 0.86 and Q.44 of nearly sume intensity. The
mixture was separated over a column of sillca gel.

Jubstances <400 mg

Adsorbeat: 20 g diog gel/1ia

Golumn ¢ 20 om X l.2 cm.

do., Eueat satio Vole Eluate emarks

(ml ) (&)
1 Beazene - 20 %6 0.0018 Hejected,

2 C:ﬁz{i3 * O0Ac 258 2010 Jed4AsE s0lide Lpoxymals~
' ‘ bariceol mePeld0~4il,

b 3o 20:10 20x6 041087 Mixed fraction,
4 " . 20x12 Uellls  upot Ay 0eTS
8§ MHethanol - 5  JE@N duse Mx‘-g.'“

Totals Qec867 G" 987 )
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L -~ Fraction 2 vas orystallised from
acctonltrile to furalsh walte crystalline compound (95 mg)

Mele 1M~M°, i.vdg +24.6% (o, 1404 LGl J LFounds Gy 76.15;
fiy 104384 Cugiigglq Tequires: Oy 75.00;5 o, 10.62¢)s It was
found identical (memepe, IR, TLU, PHi) with the naturally

ocourriag substaace,.

Fragiion 4 = mep. 136,05 - 137°, Vil gspectrums eight gqua-
teraary methyln (58, 68, 62, G2y G2 and 72 o/ 8y a a4
maltiplet bLetweea lil.5 and 148 s (-C%E-);mlt&plat (2H)

located between Z21B~204 o/ 3 (.?g...,;;), I spectrem: bands

at &80V am"l (O}, 1700 (C=0) .Q iie compouad was dot studied
further.
Trig-nor ane (VIII

Joae's reageat™ (prepared from 126 mg Cro,, 0,07 ml
coe &, 3%, e’.’”t.:% ml water, was added dropwise to a stirred
golution of epoxymalabaricol (I, 34 mg, 0,0002 mole) 1n
acetoae (10 ml) at 8+10°C. stirring was coatimed for
mmsﬁr_l,;ﬁ m. A few drops of mwtiwal were a&dcd and
stirred to destroy excess reageat and the reaction mixture
was poured iato cold water (25 ml) and extragted with
ether (15 ul x 4) which was then vashed with HailC0y (16 mij,
water (15 ml x 2)y brine (20 ml) and dried., Flashing o::
the solvent gave 88 mg of solid m.p. 147-5:°, It was
erystallised from benz@emesma to give G2 mg of



erystalline substaace m.p. 155-56°, {Founds C, 75.16;
Ay 9492, Gy, 0, requiress G, 75,015 i, 9.8081.

| 001, solution of iu0, (prepared from ¢O mg 0y,
2490 ug ;iam,a) was added dropwise with stirring to mala~-
bardeol (100 mg) ia acetone (10 mi). BHlack precipitate
of im0, was coatiauously formed durlag adiltioa. after
the audition Hall, (80 mg digsolved in 1 ml water) was
aided while stirriang to coavert o, to o, {indicated
by yellow coloratlion of resctioan mixture,. dtirring was
gontimued for another 2 hr, The excess of rougent was
destroyed by the addition of a few drops of isopropansl
and stirred for {0 min, Hul 3 precipitate was filtered
and wushed with acetone., The filterate was diluted with
water (20 ml) and extracted with ether (15 ml x @), wadeh
vas washed with water (20 ml), brine (20 ml,) and dried.
Removal of solvent gave & solid. Yield 75.:2 mg (™~ 788),
Its TLC on silicu gel chromatoplate (solvent systems 259
EtOAe in CgH;) showed it to be a mixture of at least five
compounds with one constituting more than half ““F 068/
The major compound was separated by preparative layer chro-
matography. Yield: &8 mg, mep. 185-142°. iepecated crystal-
lisation from pet. ether + benzeae gave vwhite crystalliae
compound 19 mg, meps 156+66°. [round: C, 75,483 i, Dedl.
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{Iavzi%% requiress Oy 75,0l L, D.88%4« It was found
identical (memepe, Ly s’im, TLG) with tris-aor lactone
(VI11) obtained by Jone's oxidatinn of epoxymalebaricol (1),

Yo a solution of malabaricol (100 mg, in methanol
(7 ml) was sddes Ja¥i® (20 mg)e The reaction mixture
vwas svirled from time to time aand allowed to stund at room
temp. (28°C) for 28 hr, 7The reasction wus moaitored by TLC
from time to time (golveat system: 25 ethyl acetuate in
bensene). The reactina mixture wus poured ilato water (5 ml)
ani extracted with ether (10 ml x U), which was then treateu
with acetic acid (4-5 drops, to remove excess :mzm,&)‘. The
etiier extract wus then washed with water (10 ml x 2), briae
(10 ml) and dried. ¥Flashing off the solveit gave a gummy
material (10& mg, i‘“m +23.03, whiech showed & siagle spot
(Rp 0e46) on TLC The product however did aot crystallise
from gay solveant. 4t was {ound ideatical (Ii, PiK, TLC,
[«],) with the naturally occurring substance (malaburicanes
diol, Is).

abaricanediol (i)

abaricol (1)

io epoxymalaburlcol (9843 mg) i1 diozan (2 =l) was
added dropwise & solutioan of 3214&7 (48 mg) 11 aqueous dloxan
(lsly, &2 ml). The reaction mixture was swirled from tlﬁe to
time (till a clear solution formed) and allowed to stand at
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‘room temp. .28°C) for about ¢ hr, The reaction was
monitored by TLC irom time to time (solvent ayatu‘t 256 |
othyl acetate ia benzene), water (7 ml) wus added to the
reaction mixture and the oxcess Fi,n uestroyed by the
addition of agetic acid (4~5 irops,. It was oxtracted

with ether (10 ml x &) which was then washed with water

(0 al x 2), brine (10 ml) and dried. Stripping off the
solveat gave a solid material (99,9 mg) m.p. 100-22%, It
was orystallised from gceetonitrile to give shianiag corystals
(70 mg) meps L34e136.8%, [«], +4,9° (CUCL,). Liouads C, 75.85;
iy 114,08, &mﬂ&ﬁﬁ requires; C, 75,585 i, 11,051, It was
found identical (memepe, TL, Ii, Pk, (%], with the
naturally oveurring epoxymalabaricanediol (i),



£

1%y

e BHLACES

Latie jﬁﬁm, b & R - IR sk O30 o
fiesonance Jpectro wia mm try, w*ﬁﬁ-&,
Pergamon Press, L%W (3..«95" ‘

CelaMe Halls and Lebe |

CeleM, falls and L.we waraholf, ¢ &;Xc Je Cheme 40 Gy voll
(1365),

dicholas 4. Milas and Ambrose Aellevy, da Jme hensJ0Ce
86, 849 (10cL).

sandel Jwera, Urgaale deactions, Joha »iley and Jous
Ing. Vol. Vil, pe078 (1050),

Relde wwnx‘, s eilhrm, Leleile Jones and G.F. N)Odﬁ,

I+ Cheme 3o%. 467 (1960).
He E‘tﬂmt&, W R, 1989 (LaGL).

fle Hirschmaun and M.A. Jaus, J, Urg. chem. 24, 1114(1359).

Pe '&rﬁhh‘, da Miﬁﬁm, Te ﬂammig wg’
Pﬂua?a“mm (1988,.

@Ag«go ﬁfa ’jq;:Q &m’l' M‘Mﬂ i’xn 1813 (1’368}.



14

ACKRAQEL DG BT S

It gives me immense pleasure to record my deep
ﬁansa'af gratitude to Dr.JdUill VBV, Jesc.y, who not ouly
}:dvmce«i the problem Wt gave an lagplring guidaancge to
Eenghle the application of modera methodology ia its
entirety of aspects,

I am also greatly iadebted to Jr.s.3. Veshmane
and HMr.d. Krishaappa for thelir help and encouragement.

My thanks are due to iiero Analytical and Spectro-
scople seotions (UV, IR, JMR gnd Mass spectra) for the
prompt assistance.

it i3 indeecldl gratiiying to express my iandebtedness
to all my friends and colleagues for thelr whole~hearted
co-operation and encouragement rendered during the teaure
of this work.

Finally I gratefully thank the guthorities of the
S3IR for the award of a Fellowship to me and the Jirector,
dational Chemical Laboratory, Poona, for kiandly aecording
his permission to submit this work ia the form of a thesis.

bebas Shonlar

Wk Pogne 8 asha Chawla

Getober , 1967,



