Ioveetiggtion on the root of lsucas8 ASpors Spreng

SR

SECPION=-a ; Extrectlon:

Dried sod posderad oot of Leucas ssperas (5 g)

wa® oxtrected in s Soxhlet apperstus directly with ethyl

alaohol for 24 houre.

BECTIOHw-3 ; Isolation of stipnestornl snd a new triterpeus
dihydpozy lnetones

{1} The aicobolic eztpact wae concsnitrated under
raduced pregsure to ghoul B00 oo mnd 16 wed hydrolyered
dirsctly with 7% 50, by bolling under refiux for 10 hours,

- . A 1ieve S‘eFa’]?a‘t&L . )
(it wes pxbrected with ether and noutral frectisng, Tas nsutral
 #raction ol stheor leyer wad conoonvrated which geve an olly
rogidug (8 g@ﬁQ. This was ohronstographed over desctivsted

alivaing god Hhe Polliowing fractions were sollected:

Toblgw-l ( o

Resldue on

Freetion \ Bluent sveporacion
i " Petroleun stheribenzene white solid,
(2:3) Rl o 14 D50
-8 ‘ Banzens sether : white solid
(431 ) . BePo 27 0+=00"
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gxaminatian ag_ﬂygaiisa\lz

Fraction 1 waz arys&ml}isa& fron chlorofopa-nsthanol
mizture and the orystsl obtalnsd haed the a.p. 154f-56°,
gf%x_?g -50°, IR spestrun Shbwaﬁ pesk at 3430 om™% for hydrow
xyl group. The cﬂmpaﬁnd-waa anglysed £opr Gagﬁéaoa on acaty=
isticn with geotic anhydeide and pyridine, furnished an
acetats, Gy fy 00, meps 18792, /7K 7 -4 [U* asalrig,1)7,
IR speozrun showed pesks ab 17230 and 1240 am”% for acatave
groups , which wag identified as stigaasteryl asostaete, waen
coapared with an authentls specimen {(a.m.p. and Ofe=ifl}e Thus
she frecblon 1 eoubtsioed the compound sbigamstorsl which wes
confirmed by oconpaping with anthootic ssupla (n.m.p. 08==1IR,
0O==T10), "

(11) Purifteation snd shsrzcterizption of the sew
aihydrczy lactone = leucolectons, Oxcfanfss

Fraction 2 wes combioed and cvystslilized from chlo-
roform-nethansl mizture when’sbinning orystals (500 ag) of
BePe 310° wepe obtelned, Elemsntel mnelysis by Rust's mothod
showed the molsculse formulp of the compound as Cuqf, 0, which
wag supported by the nase spsctruz thedl showed the moleculsr
lon peslt st n/e 472, The campoﬁn& ghowsd po UV absorption in

the ragion 200350 . IR spectrun {FPig,.2) of the compound in
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Kir disc showed the presence of two hydrozyl group ab 3607

and 3540 ca™ > as twe sﬁgrﬁ'yééka:ibaicaﬁiﬁg:thaﬁ'ﬁﬁaéé 12 no

ayﬁrsgan handing and gpsbanly sll the bhrea :uacaional groups
are aiﬁuaaﬁa quxta gpurt from each other, The ?aak 1)) 1?@0 om -1
ix,mm'&/ma& the prasence of 8 3? ~lactone rlug. Pesks st 1380
and 155$'am"3 $hdiecated ﬁh& prefense af‘gén 3£méthyl‘grgnp.
The sompound chowed poltive Liberagnn = Bﬁz’rmhwﬂ ﬁesﬁ Lop
%ri%&ﬁpéﬁaiéa. It showed the gbsence of oleflnie double bond
o8 &n@iaaééa ﬂg'naggtifa»§ﬁa teat, ?hq-campo&nﬁ wae éagigmatéd

ne Jeusslectony i

(111) Prepsration. of seatyl derimﬂw :zvi' lauealae%wa
| 1--1&1:@:)1%%39 dmaetata 2 G%ﬁm%ﬁ

v, 200 mg of the byéroxy lastone I wes seetylsted
'wi,t.m &eaﬁla enbydride god pyridine by heeping over weter beth
f:w four imwﬁw o ﬁh&%-%{?ﬁk up aa& ehr::;:;mﬁéggmphy ovor deagtle
veat.aé @lmit =3 i‘waizm& & caagmum of QuBe BY G s” » wiilch on
vepeaﬁ&ﬁ cryetsiiie ati...»zz fron »glawaﬂ”bﬂww&‘a 10l Migburs
furnlehed nesdle shaped ex;g,fs»tali.im:s mii&; BaPo 25’3&5*@5:5 gle=
maﬁai xﬂaalm%&g and mang s@mm showad -f:s.’?;w émleauﬂ.'azs Corauls
| of the peebeka 2% %ﬁ&g%'“ﬁ 855 ). IR opechtrum {Flg.3) showed

tha pras 2ence. "%ﬁ?’ tws acebase carboayl etresching ab af g L7286

gnd 1740 g’ ,, 1225 and 21255 am"l. The lactons gerbe ay}. apvesred

et 1768 ca™, the gem Almethyl appesred &t 1350 and 1579 ca™Y,
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The oompound did no% show eny posk in the reglon 700500 em’l
indlcpting gbience 0f double bond,

(iv) Ozidation of leucolmctone 1 = dllketoleuscolactone St

100 ng of the compound 1 was oxldised by chronlum
trinzide in prssence of pyridine by stirriog for gbsut 12 hours,
Usasl work up and chironstopraphy over demctivated elunlne
furnlehed a compound of tl.pe 33@«-309;,wbiah-aa repeated cpys-
tallisatlon from chloroforaenctbansl alzturs furnisbed needls
shaped orystalline s0lld m.p. 323*&249. Elenentel analysisz
and meee spectrum showed the moleculer formulae of the diketo=
lectone 3 a8 Oyis,0y (¥ 468), IR spectrun (Fig.d) showed
pogk ab 1760 on™t { ¥ elactone), broed psek in the reglon
17051716 cm’l for the carbonyl fuuctlonal groups present 1a'

the molecule,

Froa the foregolng date 1t may be gald that the
compound 1 contaio® two hydroxyl groups which are scetylable,
one lackoune functionsl group which is probably a ¥ -lsctone,
thue scoounting for all the four ozygen stoas of the molecule,
Cuign0y« The negstive THY teat and sbserco of sbacrption
peeke In the veglon 700--800 on"}, 1500-=1640 cu™ derinitely
showed the absence of 91gfinie doubls bond. From the nolecular
‘faraula it mabehus he inferred thst thé compound 1 is pvabably
_ a maturgted pentecysllc triterpensid, Literature survey of
dlhydrory triterpencld ifdicetod that tha'asmgaunﬁ could be
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& new ons, Hencea we have cerried s thorough phyalcel analysis
of the compound 1 and ite derivetives whilch are dlscuesed

belows

SEOTION==G:

(1}  FHR 2pectral dats of leueolastons 1:

ig ﬁﬁﬁ»-peétrum of the coumpound 1 showsd pesks at
0.85 pon for Jstenpenothyl group, abt 0,02 ppn for thrse torw
tispy nathyl protons, at 0,86, 1.18 snd 1,28 ppa Lopr one tape-
tlery nethyl opch s singlet, The multiplets et 2.6 ppa wes
lntegreted for ons proton, The peek centred 2t 3.18 ppm with
widith st helf hsight 2 He indlcated the presenss of azisl
hydroxyl group end the brosd pesk conitrad at 5,85 ppa with

width gt half height 18 Hz indicated the presencs of equatorial

hydrozyl group.

(11) BMR spestvsl annlyeie of scetyl derivetive of
leucolectone 1

Y mun spectrua (Fig.5) of the aoebtsts of laulucbone

1 showod e 2luglet ab (.25 ppon waloh wasz inssgradsed for pro-

tong of Four tertisry cmithyl groupsd, the peak at 9,52 ppu

nag intagrated for bhyen protong of s tertlary methyl group.

Tho singlets ab 1,18 ppa and 1.28 ppm‘ﬂntegratea Por 8lx

probong showlng the progsenso of two terdlary asthyl groupz,.
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The aiuglete aﬁ 2.05 and 2 12 p@m cle;ray 1nﬁicateﬁ the ,-
presence of two acata&y'manhyl Eroups,; Ths preasnce of tva
doub;ats centrad at £,8 ppn with J valus about 8 Hz, which

was intsgrable Cor one proton showed thet the lsctone cgrbonyl
hes n « ~pyoton which hed two nelghbouring protons that -
caupleé to cauéa #plitﬁiﬁg of'ﬁhé ééak due %o:tho X ~proton,
The low coupling constant of 8 Hz indissted thet this X =proton
met' be equatorielly oriented sad hence the lsotous cerbonyl
shpulé be axielly orlented, %ﬁe\gaak'eantved at 4,45 ppr was

a triplet that hed the J value of 18 Hu. The high coupling
constant shows that this proton 18 axislly orianted end is
‘attached to oerbon bearing the scetste group which nust be
equatarislly orlented, The laéﬁ.abeavp%imncwam aenhped st

4.9 ppa that appesred &S a douklet with J value of 8 Hze This
ipdicated thst the proton atiached to cerbon beerlng the second
gcetoxy group auet be equatorielly orlented, thus the goetozy
group nust be axlally orlsnted. The coupling se» a doublet
ahonéﬂ that this proton hed elthey only one o epeighbouring
proton or it alght have two nelgubouring provtons, the ecosupling
of one of whiech nust be negliglble. Deooupling expericents of
thoes wultlplete bolwset Shs rauge 2.5-=5,0 ppa showed that
none of these protonsg wore spln couplsd wilth eseh other showlag
bhet carbonyl carbon and the two hydroxyl geoups are‘quiﬁe'

foar froa sach sthep,
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135 smr spectrua (Flg.6) of the soetate lactone 2
saowed tha présance of 34 cerbon atons in the range betwseasn

15 ppa £0 180 ppm. Off vesonanse CWedecoupled ezperiments

(Pig.?) showed the presence of 9=CHy proups, 10{«==(Hy=~) groups,

§ (==0==E) groups snd 10 {-=Q«=)} gocounting for the 3¢ carbon
atons gnd 52 protone of the soelate, thus confirming the nole-
culag fornulg s ﬁgéﬂﬁgeg. Agaln 1p 15G'EMR speoctrun (Fig,8)
of the goetste lectone 2 revealed that there sre turse singlets
aﬁ 176.09, WVG.BS and 168,79 ppa for thé cavhonyl oarbon,

The one that appesred at 176,09 ppa is ﬁrubably due to the
isetone cerbonyl which is elther § or 7 nembered ring. The
othei two belng due ﬁm scetete carbonyl geoupt, The singlet
that eppeared at 90.2 ppa nust be due to the cerbon contalnlng
the_iaetyl pRyEen atoﬁ"fha doublet at 80.53 and 71,84 Ppm
aust bs due to the cevbon besring the acet§1 groups, The two

acotyl methyl carbons sppegred a8 quortst ab 21.4 ppu.

Before conaldering the stouctupre of the cowpound 1
l.6s the loucolsoione, wo may write the vearlous penizeyelic
teiterponelds belonging to dlfferont osrbon gkeletons haviag

B-nethyl groupé at various pssitions,
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Arbarene o Hopane

Isshopans Feprnans

Fillicens .
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Of all the above skeletons of the pentacyelic
triterpensids Lf we m#sune that the lactone cerbonyl is
the C==23 carbon of friedelanesksleton with the lactyl oxy-
gen belag attschad to the G’--;-m cerbon atom then we wouid
be sble o5 expialn p&vtially the 18 WIR and mc- NER speciral
data moentiohed sbove, So the probable partial structupe

of leucolmctone goetete can be written e8 2.

/

2 « DAC groups

2 | _

Sines the proton X «it5 the lsstone cerbonyl group
is haviog two o -protons that coupled with esch other 1t
indlcates thet there 1s no ozyges funcilon st the usuel O~3
position. Hence the two hydroxyl groups wey be preseat ab.

any other secondery carbon atons ezxeept the positlon O3,

(111) nuR speaéral anglysles of dikeboleucolactone J:

X1-~300 PR 8pectroscopy of tue ketolectons 3
(Fig.9) showed the presence of assven tertlery uethyl groups
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at 0,82, 0,93, 1,02, 1,05, 1,30, 1,18 and 2,30 ppn, Lt
showsd & serles of mmltiéze&ﬁ hotwaen 2,0 to a.@-ppm, RACO™
unting for five protone sltusted et the « =cerbon atons of
the enrbany& corbonss It wee alreedy shown thst the lastons
carbonyl has snly onbg 0<;pvotan 4o the two ketonle csrbonyl
groups averfar spart fron each other, The protone thet
sppeered e8 doublets gb 218 and 2,78 ppxn ere coupled with
& gem e@uyli&g.ﬁhmﬁ are separated by 0.8 ppa. One appesved
to be shifted upfield and the sther downfleld premucebly by
the snisotropie affdct of the asdjscent darbonyl, These protons
have no other proton naighbour showilng that the cerbonyl
funahiénul group caun Rob be prerent ab C=-7 poslition, éthﬁr—
wige 1f the ozygen funetlon would bave sooupied Ce=-7 position
it would have 3 « protons which is not possible lo thle cete,
Ageln it connot be at Qe position, a3 the proton at.$4~@
would couple with & »pestons et C-=7 positlon, The peoton ab

2,78 ppa shows a soupling to the mebhyl st 1.18 ppn with &

very saell Jevelue (Fige1l) of 0.8 Lz which hae been confiraed

by decoupling siperimeénts8 to the methyl at 1,18 ppn g8 shown
in Bhﬁ.?ig.lﬁ.wﬂaﬁe the lregsdligtion at 1.18 ppm geve sinplsts
ot 2,18 and 2,78 ppa, Therefors, this ~CHg== group can aot
be at C==1 or U==21 positlonsg Lesasuss 5 gea-dlaethyl pesi:
would be brogdensd by ﬂﬂa-—ﬁﬁa eoupllog end would nob show
the coupling nbeerved and 1,18 ppa, Thie celimlnates the

presense of oxygen functinn et U==2 or («-=22 pogltiona,

«
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. We have mentlonaé that the doublet thst appesred
at 4. 9 ppm of the aeetete lactone (Flg.ﬁ) wonld be dus to
the presence of cus nel ghbaariag pvntaa 0(~ to the mahhine-
csrbon conteloling the scetete group. Hed therebeon agly one
o =proton, then we caéiﬁ very easSlily plsae one of the two
hydrozyl groups st C--=19 posltizn of the friedslancskelston
but the presence of two  =protone in emsch of the carbonyl
groupe of the ketone esteblished that the oxygen function is
‘not present at C==18 position. Hed the carbonyl group been
present in O-=18 porition we would obeerve s singlet for sne
proton due o the =183 proton which 18 not observad in the
HUR spectrun of vbe diketolacbone. Prom the sbove derivatlons
the koetone functloas or the hyﬁrax; futction muat OCoURY any
two of the carbon s8ldee at C-1, G~11, O=12, 6-15, 0=1& and
C=21 positiona, The multiplete of elght 1lines between 2,4 and
2.5 ppm (Fig.lﬁ}‘&hawaa'that these protons 1l,e. one of the
'-OH2-~p?otsna next to vue of the ketones mas‘two viclnal
. nelghbours, such a situstlion is poasibla only 1f one of the
kstone functisns is 1mented et c—-l posltions, the X «probons
gt O-=2 would then coupla with pratong st C==3 posltione,
Thus we mnylfix one of the oxygen functisha at C==1 positisn,
ﬁemaa‘the aecahd‘ozygém ?anct&sn.may necupy any one of the

. positions at Gwll, G=12, C=15, C=16 or (=21,
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Thue we usy write the pertigdl structure of lsuc>- |

lmetone 1, leucolgetone acetate 2 and diketoleucslsebone 3 as:

- Annthor R group uay be
ot any of the posltions ;
Gweil, C==i3, G015,

Gm=l8 gnd C-=21 pogltlions,

é

o
B
¢ |

Q,Ru<wmq
|

. !

Further‘d&aansaian{am the methyl slgnels of éikaﬁol&eﬁanc 3z

Tue lndividusl chamiéalla&ifta of the verisus |
methyl proupe in the i HHR epsctra of friedelin have been |
aaaigﬂeé by Crowlopd st gﬁé. Li w&s sugpested that the aost '
downfleld Blgnel st 1,18 ppa to the C~-28 methyl, Anjaneyulu
gg.ggﬁ hava sasipned glignale for different amethyl groups of
varions D:A frisdoolesnsne derlvatives. A\émmpariaan oL the
methyl signels of the varlous derlvpbives of the cmmgaund{i';
ahowad thaet the nost Qrwnfisld methyl signé1~appeer atfl.ﬁs pém-
which musb‘bé the (==24,mathyl group deshislded by the-anian
bropic effeoct of the lectone carbonyl group. The signel et ;

i

!

|
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6, can be gssligned t5 C~—28

1,18 ppa a& confirmed earlier
methyl geoup, How these methyl protons split as a doublet

(3w 0,5 Hg) g8 mentioned esrlier which must be due to pro=-

tong at elther 0«16 opr C--R2 position. Thue we ney assume

asw that the Second oxygen function i2 attached to elther

Q=15 oy C=-21 pesltion,

SEOTLON—=D:

\

Mass spectral anplysis of the compound leucslsotons 1 and

'iﬁl-éerivgt&vess

HMgen epectrun (Plp.i3) af“thé-campauné 1 showed
fragnents st w/e 187, 189, 202, 203, 207, 220 (base), 221,
253, 234, 251, 564, 431, 421, 439, 454, 472 (#7), The pesk
et n/e 472 balng aclecular fon peslk, the other peak at /e
454 must be due to lose of a molesula of water from the

" aoleculsr ion, The posk eb 439 le probably due to los of s

methyl group fros the fraguent at m/e 454, the ones &t u/fe 421

ney be due to loas of sunother weter nmoleculs from the freg~

nent at m/e 439, Peak at m/s 411 may be considered due &5 the

Inge of =00 group froa the fragnent at a/s 430. The peak
at n/o 202 ney be due %o loss of wateor Lroa the Pregueat
at n/e 220. The fragnent at /e 189 nay be due to 1o8s of

water froa fraguent et n/e 207,
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.cf;iaa# spestrun {Pig.14) of the asetsye of coapound
1 ¥iz, leucolactone discesats 2 showed pesks at a/fo 658,
456, 481, 453, 436, 431, 44, 893, 527, 501, 053, 262, 949,
233, 216, 218, 203, 180 (baes ), 107. The fraguent ab n/e 403
wag due o the lozs of G.l%gcam: ﬁ@mé 8T 2an pegk. The pegy
at a/e 481 wad due o lose of one msthyl group fron tue
Irezient ot nfe 496, The peais at n/e 458 wes due to loss of
¢ fvoy the fragaent e afe 481, The peak ad tzg/@ 439 wag due
to loss of ﬂﬁﬁsﬂﬂﬂ. fron the fragsent ot mfa 405, The paak bt
m/a'«fém was due bo loss of goeble acld fron the fragnent ab
afe 481, Yhe péaﬁ at a/e 202 wes due to lose of CHg000H from
the fragment st o/6 262 gnd tho peal at mf@ 189 might be Aue

to - lovs of :ﬂ_&@mﬁ fron the fregmsnt et a/e 249,

‘ | Yste apeetrun of the hetolgotone g showed molesular
ion peek &t t/o 468 end the other fragmonts at u/e 485 ; 425,
¢at, BB0, 249, 5l8, 2312, 810, 203, 1688, i88, 182 euc,

The -g:*asezmé of fregnente e% w/e. 20 and 202 in
the hydroxylectons 1, RS2 and 202 la the goebate lsctons 2
and the fregnente et n/z 218 in the dAlkaitolsstous 3 showe
thet one of the oxygen aust be preszent olther in ring b ur B,

e g3 to fora the Iragment g.
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G :
+ Any one of the positions asntelne~
X ing group R. a
=Hn0
when R = OH, g = u/a 220--8>n/e 202
P L =CHeCOoR
ReGHa000, § o m/e Q0R-—=iems /s 200

R=0, 8 = afe 218

|

afe 205 - mn/s 187

whorsas the Iregnents st m/fe 221, 203 in the
byéroxy lsctone I scd fragnents st n/e 263 snd 205 1n the
gpesctra Of the goedabe ‘J.ae’s;ané 2 end frogunents ab w/e 219 in
the cgée of diketolestone 3 showea that the fraguent b ie |
. fopaed which nsy be deplcied as £ollows:

R +CH,
| oR . =HN0 ;
when, R«:<H b= /e gea%m/e 203 :
. ;
0COCH, ~{HxCO0H |
O—c=o fa <ﬁ T % b a6/ 265wt 0/ 203
- b ’ '

Re 0, b o a/e 219,

Yhe ‘ggzﬁé?aame‘ of peake. at n/e 303 and 338 for the
hydroxy lsctone 1, fragmnents et u/e 301 and 330 for the diketo=

leetone B, indlasted the formation of fragients g snd d.

by \ K :
\ .
’\ :

v i
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R C?‘]p_ B. +
~
-/
O\C—O O\(I)-:o
o g d
51 ’ ' OX

Ris e = n/fe 303 . Re<” . 4= afe 339

< e < 4
Ra® s o= wfe 301 R=0 s & = ofe 330

The fragnente 8, b, ¢ sud 4 sre typlcel fraguents
which have been found in other oompounds belonging to the
i’rvﬂ.eﬂeianz skolston, Thus from the sbove uasz fregaentation
engplyeln 1% aay bs ’itﬁ’eﬁma “thé%k';%he second sxygen funetlon
ls pé'é't;ably not present 1o Ce=11, 32, 15 or 15 positions,
thereby leaving only one g;i*ababla posltion L.¢. C~£l for the
seoond hydroxyl growp) Thue we mgy~ write the probeble struc-

- tupal forauls of the leucolectone as 1.




318

Though we heve iaolated the above compound omae,
attenpts to reisslate the same, collected during the next
£ollowling ®sedadns failed o aﬂfmvﬂ-tha ebove leucolectone
theﬁeﬁy'aausing‘aelay &n further chenlcal investigetion for
the structural eatabllishuent of the compound.We avre trylug %o
raisaiahe the compound i a larger Quantltsy currently, oolle
sction of walch have girﬂaa§-beﬁn atarted, It 38 hopsd that we
may‘ba-gﬁle to conplete the estghlishunent of the structure of
ﬁh&u aampannd by further chenleal and physicsl studles within

noxt one yeare C



