OHAPTER=w1I

RESULTS _AWD DISGUSSION

SECTION=—A

STUDIRS ON TEE REDUCTIVE ACTION OF LITAITL OF

PRITERPEHOLD IACTONRS I8 ETHVITHEDIAIING

INPRODUCTION:.

Begrton ana-aﬁwsﬁkeraalisz &'34 reporied thet
group IA metél ard alkyl ening reducsd the estops and gnvg
diffapaﬁb-pr@&uata in aiffersant rosctlisn conditlion and
tenperature, The neghenien so ppoposad conslsted of two
pathways, In pathway {a) deoxygenmtlon took plece snd
elksie was sbbalned and in pethway (o) descyletion took
place and haaahalvuaa sbtaltncds The aloshnls could be
dnozyoenated by asking thelr different derlvatives when
treated with group 1A netel and alkylenine.



Iy wns obseprved by Darton gnd aswavkepsgl that
the aster of hindersd aloohols furalshed adre of the
deozygenated products (by pathwey= a) while seters of unon

bindered aloohols produced the origlnal aleshsl {pathwey= bl

| interested by those rosulis we teied o spply
\thiﬁ ﬁgpa«af’aéﬁgtiaﬂé ofr trliterpennide, Oar Lirvat abbteapt
wa8 oo trlterpenold lectoned, Since lsctones cen be oniw
6ldored go the intramslieoulsr cetors, we spplied the
redustion resstion on then, We took sacondery end tertlary
lactones of dlfferent eterlosl hindrence, The usual method

for legbone ving ospening leed tn the intpoduction of



a functionel graup st the cerbon where the ipatyl axygon
is stbachsd, The nost coanon reagents used for fuch
purposes sre acld, elkall and lithium alunlinlua bydride
but some of the lactones ere ctabls to the former two
while reduction with the last one aay not always be desi+

y
rab is, -

20 ztudlied the resstion \

Sengupta and coworksrs
on tplterpens acsetate using lithiuam in presente of ethyle~ °
nedienine, We plms used tho &sne reegent for the reaction
of tritorpene lectones, Beeldes, lactones we have alsc
done sone repotisns s tritoppens Heto compounds and
trlteprpene hindered ester whieh haee been diecusged in

833'51535 B,

{a) Trestaent of 1lthiuneathylsnedisming on tniteﬁpuno
tertiary lectones:

While studying the yesctivns af Iithiun in pre-
gonece of sthylenedlanine the first nodel compound wee tsken
a5 g tertlsry lectone yiz. 3/ =acetoxy=olennsn=18d-He2g=
13- aiideg7~£ﬁL *




a5

/

The lsetone 07 wee refluxed with e ulzturs of
iithive snd doy ethyleonsdienine in an etmosphere of
nitrogen ges for 2 hours. ExZsess llthium was destroyed
by additlon of amsonfua onloride. After usual work up the
aags was extracted with other sad treated with 108 HaoH to
separete neutrsl end scid parte, After separation aand
rouovel of solvent Lfron aeutrel part showed no r@siﬁué-

- indicating the absence of formetion »of neuiral campauaan,
while scid pert gave & gumay naee which ﬂae‘enﬁamatogfapyed
gver #llicsl gel column, The less poler fraction which |
gave negeblve THY teet wone enelysed for Cxollznla, b
2707=~1% [T 7 + 8,87, was identiffed ac olennan=18% =H-
28 olc meld 58, The yield sf this conpound wae found to be
40%, The structure of the scid a2 08 was established on

the besls of IR, P¥R and cess spectrel anglyels,




47

{
|
i

IR spectrum (FPig.l) of thé coupound showed peake
at 1695 cm'l (~=CO0H function), No pesk for hydroxyl \

funétionsl gronp was observed in the IR spectrunm, R

t 1}
PMR spectrum (Fig,2) of the compound 68 shnued\a

the presence of seven tertisry methyl groups in the regi&
0.69 to 0,94 ppu. 1\

Mass  spectrum (Fig.3) of the compoubd showed v
moleeuier lon peak éﬁ a/e 442, other prouinent peeks ab x
m/e 427, 398, 397, 261, 205, 191 (base). Gleavage28 of &
ring ¢ ylelded the fragments s and b, at m/é 205 and 191
respeotively. The- peaks 8% m/é 398, 597 was sssumed to be
the 1oss of 002 and «=(00H fron mnleculer lon pesk, The

pesk st m/e 427 might be due to loss of dne-CH5 group from
‘u* ton (Chert—1),

With the increase of polgrity.of golvents in
thehchromatagraphic scparation, the socond compound was

obtained in 404 yleld. The compound sfter crystallisa-

tion fram'GHGlsaneOH, was analysed for CzoHsolz, m.pe

2056, ["K 7 +16°, IR spectrum (Fig.¢) of the comp=
ound showed the presence of a @ydroxyilgroup 1n the region

3450 cméla Pesk ot 1690 em™t was ssSsuned for the presence

of a carboxyllic acid functlonal group. The atructure of -

s
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Cherte—l

«{tx

> afs 427
% -5 n/e 358
T — ~ _
+
CH,
+ | COOH
bometol /e 250
—CooR
~~
te ¥
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the coapound S8a was éatgbl&&hea fron 1te noss spectrs
acd alss fron the IR, FMR and naese s#pectral snsiyels of

ite acetate aﬁd egtoer derlivativea.

58s, Ry=i, Reeil
8%b, Bysi, RpaGil,

uase spoctrunm (Fig.5) of the compound £9a eable
bited & moleculer ion peak ot /e 458 which wae oousistent
~ with the moleculer formule OxBgglse. The most sabotantlel
panke in its mess spsotrun appeared st n/e 449 (ﬁ*3—§333,
440 ("B 0), 425 (¥*==f0==0H,), 414 (M¥=~00y)and 413
(H¥emgonR), 250, 2856, 208, 2056 end 189, The forastion of

w/e 205 and 109 are charagcteristic of e satureted olssansn
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ake‘letangg. Gleavage of ving ¢ formed two fragnents at
n/e 205 snd 207, The {ragnent st m/e GO by the lose of
00p or GOOH formed the pesk st m/e 205 and 208, The pesk
at /e 189 might be due to loes of weter fran the fraguent
&t n/e 207, The whole situstlon cen be represented by
Chapte=z, |

»Qh@tﬁa

~B20 5 n/e 240
-_c )
93 y a/e 414
~Q0pH
0% 5 /o 413
oy
- H:-\ - n/e 443
28 s a/e 425
f— + ]
Ciy
u H,C .
HO 4‘ ) . CGO
a/e 207 /t,m . afe 250
‘5 G
® l-mma
B
a/e 10 /e 208

n/a 205



o2

The conpound $0a wes esterified with an etheresl
soiution of dlegonethans 2nd the hydroxy voter so foraed
wes orystalllsed end enalyesd for Ouyflsa0s, aupe = = 1087,

. gf*( 75 + 1%, IR spectrun (Pig.6) of the aydrozy eater BSb
showed bhe presence of a hydrozyl funeblions) group ln the

. reglon 2250 o™ and the cerbonethozy funotlionsl group of
1785 cm‘l. PR spectrun (Fig.7) of the cospsund showed the
presence of seven tertisry aethyl protone 1n the reglon

0.76 to 0,98 ppn, The proton geninel to Cx~=0il sppesred st
3,20 ppr as s @artet (=~CHOH)., The ﬁhréa protons of copbo-
nethoxy funetionsgl group tuwcnesgsi eppeared ot 3.84 pome
Hass speotrus (Pig.8) of the conpound showed s asleculsr

ton pealr ab n/e 472 which wes cauaié@an@ aith the moleculer
foraula CzyHgaOze Other peaks st mfe 452 (H*=H,0), 439
(4¥=By0-0H, ), 433 (E7==000GHy), 305 (4 =Hp0=-000CH,)s The
peak at mfe 862 and 207 (base pesk) were essuned to be formed
by the ¢leavage of ring U a8 uhﬁwn by B israsel gad.caweykevtga
for @aturated oleansn sikeleton. Tue pesk at n/e 189 obteined
by the 10s8 of wWeter from a/e 207 gnd pesk at m/e 203 which

| wag proasinent wars sgBguned Lo be dus to the 1nss of -—G@&sﬁg
fron nfe 262 (Cheri~=3),



ROISSIWENYYL INF

*060 *09PCRB=H= Y STL-UBUBEIC-LYCIpAf=CaTiugor Jo¢ nna3oeds ¥y 39°934

TS0 TN VAT ASIZICT TNVICICIT FH

®0e ’ 000%

UK H13Q ATRNOUVICIYCD YRRDIHD

&

3

. WOISNEENNIL MNPy

&

I
-

4

<SS S &7
_ SNQUIIH NI HISNZIZAVA



*360 €0280=8ZeH=) QT-USPTC-LTcaply-g-TLUson JC Unayoads ¥kd 24°334

..........

B T
'

.
st e p—
D s S

e

&

i N N _ RIS SRR , :
L )
i : i
RS VU PUSUUIURSUN DN S SR SNDIPS SR ! ;
. . ’ H
. !
i !
.
I .
1)
!
H
e e — U S e TS S

R

(»\Ar

Y




Cteee, S

%
-1 .
ol
g =
-
R
. . ) ./.
IBBB
- 5,00
. - L
T | .
z ]
B 4 MWMML i mmvm({g 00

?53 -8

a8 -] -
Fig.8s Hass spsctrua of meth;gl’:s-hydrazy-oleaman 18 =1 28-—

pate, 9.



52

ghigpleed

F CHy | [ l ]

HO ) : COo0Me

mfe 20% _ mfe 262

~M/e ‘99

T&e hydrozy scld G69a on acetylation wlth acetls
sunydprids and pyridive sflforded a e5lid which was erystas
1lisod fron ohloroforn. and methanol to sfford & orystal af
a,p.-990-91°, zf%<;7§ + 18°, Elsnental englyzls showed the
moleculer forauls Cuolen0,. The atructure of the compound
was aseligned as 88¢ on the bails of IR, PHR end nges
spectral anglysis.,



Ir apeeivum (*ip.9) of the eoapsund showed the pree
senco of cerboxyllic nold functlon at 1685 en™t and peaks
at 1725 on™d end 1245 en™* indlcated the presence of an sce-
"taxy funstlonel group ln the molgoule, PUR spectrua (Plg.10)
of the gompound showed Lhe 'praséixee of seven tertisyry mobthyl
graupe in the reglon 0,81 to 0,94 ppmg pesl et 1,95 ppm
tiat appeared ar g 8inglot was duo to three protons »f
scetozy group (éecesga). The triplet at 4.3 ppn suggestsd
the presence of @ proton ab uma gealnal to geetony group
(-H-t‘}-v*’)ﬂ-cauﬁ&) esupled with the two Drotsons at Qe=l position.
On the bagle of PYR spectra the strocturse »of the aeet:my scld
5% can be asslgned o6 3 /3 sgoobory oleomnan=ld o-He2Gmmsig
scid. The struciure wes corroborated by 1te nass fragusnte-
tinn pattern. Mass spectrum (Figell) of the compound showed
molosuler lon (47) pesir ant m/e 500 whieh L5 consistent with
the aslesuler foraule CppHgnOy. Other peaks at u/e 455
(a*==000R), nfe 440 (¥~=CHy0008), n/e 425 (& =—CH,c00R=0H,),
The peaks at /e 250 mad 245 wae sseuwned to form by the
cleavage of ring C, Pesk at n/e 205 sre foprmed by the loss of
-=(00H group fron o/e 250, Peaik ot n/s 189 alght be explained
by tha 1088 of acetic scid fragment froa m/fe 249, The
fragaentebion 1a shown In Chart=-i,
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Ghpuieed

COOH

" Al
m/e 249 M/e 250
l_ CHaCOOH : : l—cocm
' i ., . m —
m/je 189 /e 205

Froa the ebove dlsoussion on different epecirgl

. anglysie of the zesond canpound $%2 and ite derivetives

- sbialined fron Mshlun ebhyloanedismine reduction on 3/ wasetozy-
olennenelBo i 28 — 13/t odide 67 ;1% ean Do definltely saple
goed tha structurs of 5%a 8% aﬁ.hy&mﬁz? tlasnaneldd- =28 aic
“aolds |

. Tme f&%ﬁmm in és:t!ayt%.@ms}iatgﬁﬂ@ wns found o be

novel sethod far lastnke ring opening, In the spapsund

8 /5"&‘3-%@33‘ lsanan=lB o-Heell we lﬁﬁmliﬂa the lectyl oxypen
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stteched in 13 position wée tertlapy. The olesvege of
cculzn-c‘basalia in geeoprd with the mechenism glven 6y
Darton and cowsrleerstisf2 @8 28 o4, the lsotyl oxygen
At G135 1z attached to the teptiary cerbon it was essuned
thet couplots dsozygenetion et G«=1% wonld glvw the satu-
retod acld without Introductlion of any group ol Je=l3 éaai*
tion, The ecetate group at Cw=—3 paa;tian was found to be
portlally decxygenated a8 cbéarvaﬁ by Sqngupt§ acd

, 20
_eawgvkewa .

8o terilapy lastonss @heﬁ'trsatad with livhlun
in-gﬁﬁsenaa af ethylensdienine gave saburated sold by
dsoxygetablion oa the corbon whore the lestyl ozygen i6
abbached, We have studied the pene regetion oo anéther
tertiary koto léaﬁcne}gggq §-sa@éaleanan~xsb«ﬁuﬁsww,¢ maP-
olide™” 70, Garbonyl group ab C=-3 position we® taken instead
of acetsate o BvOld the mizture of produots as wes seen in

the earlier csve.

Traatmanﬁfaf‘lithium in presence of sthylene-
disaine on a»axa-aleananslad—ﬁfzamuﬁ-18/1011da39 70.

Tha eamp&uﬁﬁ kstolactone 70 was trested with
. 1ithiuam in 9rms§ncé of ethylensdlienine in ﬂg stmaspbers fop

£ hours, After usual work up end sepsration of ecld and



6 -

neutpral pert oo matorlal wes obiesined froa the peutral
pert, The esld pert was chrometogrephed whioh agforded only
ona ¢onpound fo 85% yleld, m.Pe 2§5-*69, ZTmejg ¢ lsg'wua
gnglysied fop ﬂgﬁﬁsgpéﬁ The compoutd wes feuna'té be Lden~
ticel with ':5/3~hydmxy slopnan«lf o -HeZ@=0ic scid £8a (mmp
and IR coupericon) and sleo prepapstisn of aethyl ester
derivative confirned the structure,

']

Do

PRy

L

P, Rl S

The tertlery lactone here alSo geve the staturabed
a2ld wibth deozxygenstion on corbon whers thoe lactyl oxysen
wes attpshed. Hspenver the cerbonyl gooup at 3-=% posltion
woe reduced to the thermosdyasmleslly nors stable hydrsxyl
geoup, Ths ldentity of the compound was correetly artes
blighed by preparing corvesponding nebhyl ester derivatives
end conpered with the previouely prepared componnds centioned

iz the proveeding peragrsphs.
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(b}  Reduoslon of triterpens secondsry lsotonez with
1ithiun~ethylonsdiszines |

e have,diauagas@ tbe’raaaltai§fvﬁaac®iap of
li;hiﬁm 1n.pgesence»cf.ethyleneéiuginq-pﬁ tertlary lasctones.
Now, wa g@acentéate oupr sttention on the resction of Id~j
ethylanadiamigg on triterpscs lsctone whers the laotyl oxygen
13 stteched to s Ecenndapry canban; Por the nodel ooxapound
we have slected 3 ﬁmc%gl-al@man-l&} HrHw@E ) 1‘9/3 mildeao
71 prepared from acetyl betulenlc solid,

73
. g

The lactone 71 weg refiuzed with & alzture of iito-

iun end dry ethylenedismine in sn stmosphers of mitrogen
gaé.fév-a‘nmurs, Exaeéa lithiva wae destroyed with solld
aanonlws ehloride. AfGar usial work up the mass obtalned
waN éashed-wltﬁ 10% sodiua hydrozide %o febarate the seid

and neutral freactions,



The: soid fractisn was chromatngiaphed over a
eiliag gel coluan end tws producte thus seporated were opys-
tulligad fron shlopofowy-aethenol mizture feparately, Yne
lozs ygiaﬁ conpound , RePs 269-?69; g?%x;?% + G.Sﬁ had the
woleeuler formitla Oscflgpdy wad found %o be ldentical with
oloan=18 o ~H=gB«pic sedd 68 (807 yleld). Similarly the more
polse fractisn furnliehed g 8nlid (35K yleld), map. 295n~éa,
zf”%ﬁ?% + 14,87, that was snalySed £or CoofanOp. Preparation
of the oster and acetate derlivatives confivrmed ths composund
as 5/3~hydraxy~alannaawlé64-Hasa-aie soid 69a. The soapounds
88 end 53a was ldentificd by eonperison with the authentis
specinens prepared fron the previous resctions {(anp and

a0=11 ohperison) "

Tae noutral fracvion was chwamaﬁcgraphed over &
esluan of deactlvated alualna. A cozpound wae obtalned in
154 yield while the giution ’my'aslvant was bengenaiether
(332), Toe conpound wak crystsllized froa a alzture of
chispoform=-nebhannl and the wrystalilged produst 78s had
the anlecnler Torarle Uaginals, Mo 830-~22", Zro(;?é,*33334
1% gave pogablive THH btood showing abSsnce of olalinle double
bond, 18 spesteun {Flg.i2) of the 6§mpmun@ ghaued brosd peek
in the peglon B350~-3400 @m"i for bydrazyl gpoups prosent
in tho noioowle, Ko @zh@p'sirnifieant peagk wa® found in IR

speotoms The otpuctnpe of the ¢oupsund wae proved by PR
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and moss speatrel mnglyeis, PUR epastrua (Fig,l3) of the
compound showsd seven tertlary methyl protons at the regisn
0.8 to 1.3 ppm. At the roglon 3.5 ppn peeks obtelned for
two methylens protone geninal to the bﬁ&vazy group. The pesk

fa, R=H

F2b, R = OAc.

V]

ot 4,13 ppn as & oultiplet wae adsumed for the proton
geningl £0 Qw3 « hydrozyl group. Anosther peak at 4,25 ppn
alght be due to the proton gemlnal to C=-18 hydrozyl group.
The atmatum of the trlhydrozy compound wea finglly
proved by 1t® meee fraguentatlion pattern, The conpound gave
& peals ab n/8 442 (Fig.l14) which was acsumed to fora by
the loss of ane molecule of water from U™ 450, Other peaks
at n/e 424 (a/fs 442=i,0), 403 {n/e -'424—-»333), 394 {u/e
424~0l,0H), /e 381 (base peak) whlch ean be shown from
the genesis (Chert==3), The pesits st u/e 189 and 203 csn be
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expleined by the cleavage of Mag G of a saturated olesnen

23, ae shown in Chapte=5.

akeletoan

chavtﬁ-és

CH,O0H
—H
20 ;
HO
—CHs
—4,0
mje 427
A
/ ™Mfe 399
_ —'CHs !
Y | /e 409 —H20
0 3
K w\/e 281 (base)
1 L m/e 203 N
—H?'O - —C H,0H

M/e 395

| mfe 189 J
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go the atmuotm»e'a.i‘ the trzhydmxy conpound cen
be assigned #B oleanan«=lBo( =H, :s /3 s 19 /3 s 28 tnislm. The |
Btmeb\iz?é wee finglly conflraed by preparing the osppes-
ponding triecetste®! derivative T2b, Debs 211°~=12%, which
@me- avelysed for CxqHgoOs. IR Spectrun showed broad L
peaks abt the reglon 1?20—-—1‘730‘4331'1 end 12401250 e~ >
whioh confipaned the prasence nf scebate groupe in the
. nolecule, The finding in the égaaetian of lithium in pre=-

. ‘. gence of sthylensdiemine on 3/ ~sostyl-oleanan=18% =i«

28 —— 19 011de le. 6 secondary lactone s dlfferent to
‘m%m extent that aof @ tertigey lzetone, In the caze of &
scoondery lectons we got three products yls, olesnan=i8d «
fl=28e0lc acid C8, 3 f «hydrozy~oleanan«ls  «H=~28=-01¢ goid
69%a, oleéansn=18 o =3 1, 18/ , 28-trlol 72a. The formstion
of third eampmﬁ'éz.‘ léat;haugh in lower ylold ocan be ezplained
by assuning thet the secondery lmtyi oZygen ie 11_‘953
sterioally hladered and hense the cleavegs -’-{3-%- e OF
the hcﬁané -scé"e poesible g2 showed by Rarton end coe

: wwkwam in caeo of & lesp sterically hindered seters,

59 for the trlterpenc secondary 1aetsm-wv:«nich cat be consle
dered loss ssepicézzy hindered than the tertisry lactones -
gave partially O--b ﬁm—- ezgavea product to generate the

o
dihydrozy funstional peoup e shown in Schemew=7,
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Bohongew?

AeO

on: Sterically

{e) Iithluseetnylenedlamiue resctlion.
hina&gea ﬁpiﬁarpane»agmhane&;

Preadhan and aanorkerﬁgg pecently 1so0lated 3=oxo-
friedelan«20 e 12/3~51iﬁe 73 from the-pleht gyanocordla-
. Odata and found vhat the lactone was too auch atepiéélly
hindered, The leotone was howaver found steble to scld or
alkell bydrolysis, The Geozo=friecdelat=28 ——— 12 -silde
zéliua too wuch stericeily hindered lactons beomuse the
lectons when subjested to Huang=Winlon redustinsn of 3-keto

funetion, the lsctone ring dld not open oven under drastle



condition whlle it only tronerissd®e from C=e25 ——f 18 to

Gwell —t 11 pogition to glve g miztuve of lsomeric
lsotonos T4e snd 74b. So the lsoaerizetlon of friadelen=

13, B0 | : T4b

26 ~=> 12} =21lde 748 to friedelan~2s = 11 »oilde 74h
in presense nf strong baslo eosnditlon wes shasrved., Hence
1t was gB8uMed that C==26 ~~3 12 lactone is wops steri-~
eally hindeced than =20 wes 113 .'!.a.m:am.()n thig. two
lactonen the effect of reducHlion with 2ithiun in prssscce.
- of athylonedianlpe was studied..
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Li=sthylenedisnine weduation on friedslans2o— 1ofs
plide Zdms ' y

(1)

4 mixturs of friedelen=26 == 13f-olide 74s in
sthylenedianlae wes tyopted with lithium io en atussphere
of W, ga# for aboat 9 houre, Lzcess lithiun was destroyed
by samoniua obhloplide and thop ususl work up followed by
?raaﬁment with 104 sodina hydroxide furnished nsutral snd

acid fractions,

The acid frection wes chromatogrephed sver s
silies gel. Goluan and only oo compound wes Lsnlated in
754 yleld, The conpound was crystellissd frou chlorofora=
nethanol alzture end the orystal waSi. goalysed for
Cxoinolns MePe 200017, ATVK‘?% +38;57@;‘Tﬁe sonpound was
assigned a8 J-deoxy trlchadenic acid3432§g'on the basis of
in, PAR and oxds spoctyal avalyels of the compound and its
ettey, IR l?éeﬁ?um (Pig.d15) of the compound showed posks

768
785,
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at 1880 on™l for ~~000H functlonal group. Mass Spectrun
(Pig.16) of the coupound showed s moleculer Lon pesi at

nfe 442 (¥F) mhioh 13 coneistent @ith the woleculer forauls,
other peaks et u/e 437 (4 ¥=0B, ), 397 (¥—eq001), 871

{o/e B97 =i, 3. 29; 290, ar4, 273, 200, 260, 857, 281,
217, 205, 191, 149 (bess) which are chapuctorised pesk of
saturated £rledelan skeletons,
triaﬁgd@alﬂ acld wes Cluplly confirmed by prepseling lte

» The oompournd &S S=denzy=

agthyl ester 7&b. The methyl ester #u foraed was crysballt=
gad Yo afford the-crystaljaf'zgg, TAePe 1&69;_4fb<;7§ +30,3%,
which wed moglysed {op cgiészﬁgy IR spsotrun ehowed pre-
genoe of cerbonethony fumatisnal group st 1735 em‘l. PMR
apscirun tFig;lV) of the compound showed ths presease of
sovel vertisry methyl groupe Iroa 0.76 to 1.22 ppn. Tue
thrse protane of w-ﬁﬂécga proup sppesred &8 singlet at 3,72
PPy %aau-spaatrua {Filg.10) of the compound chowsed molesu=
ler ion peek st m/fe 486 (4%), 425, 424, 403, 597, 306, 517,
305, 305. (beve). The wbove physlagl dats wre Lﬂcnbieaz

uith those of me%hg1~3~deaxJ~ﬁriahademat634

Neuteal feection was ehramatsgvapusﬁ ovey s
colunn of desobtiveted glunlng snd at the elution.. of bonzene
~ only one annpguud»was-isalaﬁaﬁ in 6% yield, The compound

- was gryetellisged fron methansl while the crystallisaed
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product 78 was anglysed Lor (’aoﬁsa%a feDy ‘9«;&‘-1”._ The
conpound wes assigted as friedelen~13 3, 2o-aisl 78 on the
besin of IR, PUR and nszs spectral snelysis, IR speotrun

76

{($1,19) of the compsund showed broed pesk at ¥ nex
Z2E0sZ350 ca™t ghowing the presence »f hydroxzyl groups

in the adleoule.

PHR &pectrun (Eilg.iaO} of the coapsund showsd
& doublet centered at | 0,724 ppu with J value GHg for a
methyl group &b sscondary carbon aton, a sloglet at
0.7976, 0,899, 0.9577, 0.9836, L.002 and 1,844 ppa for eix
other mothyls on btertlary carbsn atons, It .‘:jahuma A=
guartet ceantred . at 4,0 ppm integreble Lor twd protons and
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67 .

a'sﬁ'zi@iﬁiéﬁ ‘&b 3,68 ppm integrable for ore proton. The Fo
quertet mist aa due +0 HemBCmmly==0H and the anltiplet is
ne 6o 3**12'—@”{}1{. Mesn mpeaﬁn&a {(Fig.21) of the ceapsund
showed peals atsffz/e 426 (@=Hs0), 395 for the loss ==CH,08 -
{21 mass unis) fmm tregnent ofe 425, Peaks et afe 302, 301
for the f!ragﬁaﬁfsa- g ' and b'y other pmmimﬁ% poaks st m/e -
220, 203, 18R, 177 (base peakt). Hence the above fragnents

gonflrne the sthucturs of the diol se 74,

. She. 4eozylestone T4g sh LAR reduotlon efforded
the ssne dlol a8 indlogted bY Miede, C0==IR and (O=T10
\ coupearlinone,
- Bo the regebion of lishiva in presence of etbyle=
asalamine on friedelenvad=+ i2P =ollde T4e, which wes consie
élaerga a8 stericelly too mueh hindered lecione afforded tws

cospounds. The formatlon of J«deoxy-trlichadenic ssld 782
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1n-highor-yiel§ nay be ezplalned by the deoxygenstion on
Gwﬁlﬁ'nhave"iiétyl.axygan‘uan stteched, Agaln the foruae
tion of friedelan~12 8, 26=alsl 78 in lower yield mipghi be

- due to deaeyla%lan of isctons by the cleavege of

-a-ﬁ—er- bond, S0 denzypanatisn was fevoured in case of
acre eterically hindersd lastone. To be wore sure of the
fact we had carricd out the maﬁe rapation oo less sterioglly
hindered lsctione fyieﬁeiaa-ﬂﬁﬁuﬁ 11/3waiida;zg§,nhiah wﬁa
aora stable.

(11) 1ieethyleredigmine peaction on friedelane
26~ 11 [ wolide 74b1

The lsctone 74b in'atbyleneﬂi-nine wes rofluzed
with Iithiun in sn stuosphere of nitrogen gas wea followed
by usual work up and sSeparstion ints acid and neutrsl

freotions by 108 \aﬂdiuﬂ hyéréxé.da-.

The acld frastisn wes chromatogrephed pver a
dolunn of siiten ol aud only one coapound: ” was isolated
in 5% yleld. The coupound wal'e?yStaiilssd from ahilopraforu=

nethansl nizturs snd the erystsllised compound s anglysed
for ngﬁsggg,.a.p, 2Pa=ep4”s The compound wee 1dentifled
ag d-deoxy-trichadenis scid 78s when oonpared with an
gutheatln specimen (a@msé atd GO IR osaperison}, It was
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again gonfiymed by prepsprlog ite methyl ester dorivetiwe
Z§§ s Mabe 1,!3655 s Wal goglysed Cor 65135203. The cater wak
1dentifiod sp nethylef-deszy-trichadenste wheun ooapsred
with en auﬁt}emic'

N

fpecimens

Ti:& :iéuéﬂl i’:‘*aﬁﬁiﬁiﬁ‘“w&& chrounstographed oveyr a
colunn of desedivated alusing and Suly one asapound wes
isolated Lo benmene elutlon in 75¢ yleld. The conpound wmas
ocryetalileed fyon nethansl and the ocrystallised componnd
75, vhloh wat englysed Lov Cxefisnls, mobe > 2607, The
conpound was chaprecterised ss friedlune-1l/’ -26-alol 78a
on the basis of IR, PHR aﬂd rges spectrel anglyslis, IR
spectrun (Fig.22) of the coopound showed pesly at 3200--35300 o}
showing the pressnce of hydrozyl groupe in ths solepule,.

PUR spectrun (Pip.835) showed the presfence of &
doublet cantred st 0.8 ppm for a methyl group on carbon
conbaining e proton snd snsthor six Binglets botweon 0,0==1,£8
ppn fopr iz m.athy‘ls o tertisey cavrbon gtom. & nultiplet at

%.% ppm Integrable for two protona indicated the presence

-3
s
»

|
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of CemBleely==0 und & nulbtlplet st 4,35 ppar integrable

for vne provon lndicebed the prosence of we(merlles-He=(f,

Haee spectrun of the cimpound 76s showsd pesk at
0/ é?ﬂ’(ﬁ*hﬁﬁﬁa), 395 for the lots OF - seaHA 00 gvauﬁ (31
aass unit) fron frogaent ab n/fe 426, The presencs of peals
ab ofe 302 end 301 may be due to the fregmente g' and b’

charestoerised Lop aaturatsa fotadelane akelaﬁnngg

« The othey
proslient fregueuts yspe obsapved ot u/e 185 and m/fe 177
ibgéﬁ peak), Henos the ebove fregaentption sonfirms the
strucbure of the dlo) 75 whlch eve typleal of friedelsnc

skﬂleﬁangg.

Thus 1ithlun in presence of a@hyiena&iqmiua when
treated on less storicelly hindered lsctone yvig, friedelan~
28e=d 110 pilde J4h, the percentags ylald of frisdelan=24,
112 «atnl 756 was g»aatavg'faﬂ tiat of 3+deozy trichadenis
acld 75A. Fni@&alan a8, ll/aw&iaz wae gbtainad by the doscas
tylavion from the Cewll position by the clsavage of ecyil~
gRygzen cf the 1a¢ﬁ9ne produsing the dliol whoross tue
favmatian of 5-d@azy~tvacnadania acid can be explslined by
the decxygenstlon froa C-=11 popition, Bo in thia reaciion
desoyiation waalfnva&pad than deozygenstion as was Lound
by Bapbten and coworkensci#22 & 24 on agvers of alsonola,



72

So fram above findlags it is clear that the
plog opening of lectones, in diffepsnt sterical environs
ments , glves products in dlffévents ylelde, The mors hine
dored lgetones glve the oorresponding zaturated acide in
higher yleld by deozygetiation et cerbon where lsctyl oxygen
18 atusched and the less hindered lgotones give the corres-
ponding disle In higher yleld by demoetylation st the
carben whers lactyl oaygen is attached. |

{a) Liwethylensdieaine resstion oa teiterpesold
bromo leotones:

In order to exanlne the sffect of broalne ou the
neture gad yielde of gpaﬂm@té forned sn Li-gthylenedismine -
reduction the following coopounds have heoon Selectad and

studiad for the purpatios

(1) iinathglanaéiaa&ne,ﬁe&éeﬁlan o8 Sepostylel2 A -
brramo=olonnateRBumm 13-011de%%;

The broae lsotone, Seacetylel2  «brompeslesnan~
28w JZ~nlide 77, whioh e g tertlary laétona Was reflu=
xed in sthylenedisaing with lithiun for two hours in an
atnosphere of Hne After refluzing for twd &'hanrs.ezéeas

11thivg was destroved with ss11d amuoniua chioplde. After



138, Ry=iipg Rged,

18, Ry=Hgy RyeCly

T8a s Hym felil,  <H; Romil
784, Fym [0, < ~H; Ryuol,
788, ,Ry=0) Rpkb Oy

worly up Lt wae soperatied into gold and neutral paris by
treatiog with 107 eodlun hydrozide solution,

The scld frection was chronsbographed over s |
colwan of silice gel and two compounds wers iselated, The
less poler sompound wes gnelysed for Cacianss ReDe
265==06" wes ldantified as Sedeczy oleanslic asld 78z.

It wsa conflrmed by preparing I1te nethyl seters? 187,
anaiy&ed fop G;ﬂ%ﬁ&@"'}@ had Gale 1890_, IR zpectrun (Pig.24s)

sf the esbor 7Eb showed the presence of garbomethoxy
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funotional group &t 1730 en”t

« The high poler eompound

wae 1soleted in 357 yleld. The oomposund 78D was crystalllsed
fron methensl was snelySed Cop 6‘3034905, MePas BO5-=42, IR
spactrun of the compound showed pesks at 3450 ca™t (hydroxyl
fupztlon) and 1000 o™ {==C00H function). The structure
sf:'%he conpourd, 78z was established by the IR, SYR and

aase speciral angly?ld of tho correspondlng methyl ester,
Esterification of the acid, 78 wlth dissomethene followed
by purification ylelded the ester 784, anslysed fov
eslﬁsg%, BeDw 1@8—-«9& IR spectrun (Plg.824) of the compe=
ound 724 showed the presence of a hydraxyl group st S MK
3280 ca"’i ead an ester group et 1720 ésm""l. PHR spectrun (7§ 25
'?§h9-§?¢"3i? aethyl protons st the veglon 0.56 to 0,98 ppa,

& Binglet at 3.5 ppm stowsd thres protoos of carbonethozy
group (==0000Hs o & awltiplet st 3.8 ppo essuzed for the
=3 proton goningl to hydroxyl group. 4 triplst at 5.1 ppn
showad the olefinic proton st S--12 position, Mess speotvrun
(Fig.i?é} of the coapound shawed malmﬁler ion peai (1*)

at o/e 470, wilch weg consistent with the moslesuler formule
Gxyfiga0ss The other pesks appeared at m/e 462 (¥=Hs0),
458 (%e=0Hy), 413 (9¥==000CHy}, 262, 207, 203 (base poak)
end 182 wers typleal of aethyl aleanslabe’s + The fragnentation
iz shom in Charbed, ”
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COOMe . —COOCH;
e

mfe 41
— —~Ha0 W 452
HO f\\\\\:gﬁﬁa
Wle 455
\ .
WI\/ <0
CO.OMe —_C% W fe 203 <l>0k5€)
HO
mfe 207 N
W\/e 189

Pron the shove dsta the eompound was proved as
mothyl olesnolete®S whioh waw confiraed by eounpsriasn with
sn puthentio epeciven {m.n.p and C0«~=IR coupariscnl}. 8o
the coupound whlech wae obtoloed originelly from the repos=
tlon of li-othylensdlenlne of Beaootabe of 1R ~bromo=
slesnanege—y lsﬁ’«alide wes confirmed a8 aleanciic acld
98c. The result wes contradlotory then thoss obitelned

fron the previous remctinn whieh formed e eativsted xeigd



78

by deszyconation, Here seld wes formed with s double
bond st the cerbon whers the lgetyl oxygen was awmh@a.
This might bo osourred due to the presence of broaine
etom In the molecule, Further work on bromslsctones is

i
in progreas to ostpblish the mechenlsa in our leboratory.

i?’min neutral froction no campau_nﬁ wae 1solated.

(1)  Li-athylonadiesine reduction on 3P sseetyi=en 50-

dibronow1a ~ﬁnaleanan-ﬁe—-} 10/ =oX1de®? 78;

The compound 3 nmmﬁyluze-&ﬁ-és.brma-w o wiiw
a&&maa»aa»-) 19 ollde 79, on which the rosction of
Ii=gthylensdislng has bDeen cprried out 1 a sesondary
lsotone and was potialpeted thet the both deoxygehated anhd
deacetylsted praoduch ahauid'ba ebmiéed as was found in the

previous cese (regotion on 71).
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The dibromolactone 78 was refluzed with & alzture
of iithium gnd ethylensedlesmine in sn atmofphere of Hy for
ebout 2 hours, Following the sene prscedure oy work up |
snd mlzture was eaparéteﬂ into acid ana' noutral freactions

by trestaent with 107 sodius hydroxide,

| The meid fractlon wag chroustogrephed over g

- 8illen gel ¢olumn. The less poler eszﬁpmn& (407 yield)
was orystellisscd and the producy wae gnglyeed fop
Coolgolpe Reps 27017, wes found to be identical with
slepngae=l8e o wf=pBesley acid 88 {(compared with suthentis
speaizen ). The more poler one wad obﬁaiﬂed in 202 yleld,
waa crystellised and anplysed £or Cagllgefs, @ep, 20557,
It was Ldentified es 3/ “hydvoxzy olesnsn=18X “HegBento escid
69a, when compared with an suthentlo specimen (@amepo a0d
Co==IR), Fop both the coapounds Bielsteln fests wers nega=
tlve ghowed bvaz;ine wa® conpletely debroningted, The
noutral fracilon d41d not afford soy solid meterisl.

Thus the reastion on dlbroaslastone 73 1n ethy«
lonsdianine with lithiun was suashow different fron the
3/ ~peatyl oleansn=18« ~H=28==y 18/ olide 72, while both
were secondsry lmctones. The compound s/5 =gactyl=oloanan=
16> o =HegBw> 19 (0llde 71 on reducilon efforded thres



compsunds, two of which ape sabureted sefds 43 snd 4%,
rosulted fron the deozygenatisn 4t Cw=1P position and |
third was o _-'ﬁnéal 72 formed by deseylstion of the lactone
ving st Oe=1E positlon, But in ths case of dlbraas secons
dery lactone yiz 5[ =acetyl=29, 50«3lbromowoleansn=18o =
Hezge~> 193 sllde 78, the two solde 53 end §9a were obtale
ned but no formabion of Lriol was obsepved le no deace=
tyletion (pathway b by Barton & e-awameruw? took plece,
Thig was probsbly due to sterissl crowding of tws broatne
abong ot Jawgd én& {"ﬁ-—waq pasition in the nolecule whish |
favoured dessypensticn fron C«ell poslitiso r&hw than
descebylation, Purther work on brouslastoned ave in

progre®s 1o our laborstopy to sstablish the fachs,



SECTION==B

SPUDIES O THE ACTION OF LITHIVY ON TRITERPENOIDS GONTAINING
{w) S-ReT0 _(b) STRRICALLY SINDERED ESTERS WIPH OR WIPHOOR
ISOPROPENYL OROUP IN ZTHYLENEDIAMING

i

(a) Stﬂﬁ;ea &n.§?RB§9 triterpenclds:

Reaotiong of Li~ethylenedimmine on J-keto compw
ounis wers studled teking lupsuone 80s end moretsnohe Ola

a8 model conpounda,

(1) iiwethgignaétamino raneblon o8 lupmannmsss

 Iupgnone 80z 1n dry eshylsnedisuine woa treated
with lithilun a8 contioed esrller. After ususl work up
followad by oryetsllliestlion the compound BUb sbialned in.

80p, R=a O ‘ - gla, R O
B0b, R = Hp , 8ib, R = By
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80% yield, was gnglysed for Cyglie0 , mepe 206°, [ °(_7D
-1?.69. ER spectrun {Flg.27) showed paaku ab 3230 am’l
for hydrozyl funstional group, The eompound waes ldentifled
an lupamalag 80p by compariscn (n.0.ps & CO~IR) with sn
authentie speclnen of 1uaqnoi.

(11) Liwothylencdisaloe resotion an-aavatnnongéaggg:

Moretanaae 8ls in dpy ethylenedismine was
treated with lithiuvm end after ueusd) work up a compound
was sbtmined which on chrometography and crystellisstion
afforded a orystal, OzoHza0, nep. 228=-24°. IR speotrus
- (P1g.28) of the compourd showed pesk ab 2520 en™t far
hydroxyl funetion, Phe gompsund was ldsntifled as aorsta-
aazég,ggg by coaparison with an gutheatic specinen (Q.a.p.

and GO«-iR comperlsasn ),

Thus fyon the sbove tws reactlons on Eriterpene
koeto conpoundse it was proved tbaﬁ the triterpens kebo
conpounds can be redused to the thermodycsnlesily stable
sloohol by the gctian of lithium in pregence 9f ethylene=~
dlanine,
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(b} studles of L&ootggggneaismine roaation on triterpenaid
hlndered asteraz

Sengupta and cawar&avses

heve vraeported the
acktlon of lithlum«ethylenediamine on eome hindered estevs,
We heve slEo carpled oul Some reectlons on hindersd sotera
with dlffevent funetionsl groups present in the moleculen

which ere disoussed in the followings

{1} &£uters contaloing 3=keto mnd iSspnngehgi groupss

The sompound for the purpusc was selected
wethyl batulan&t&*l;SQQ. A alzture of methyl betulonate,
dry ethylenedienlne and .matalie llthiun wae refluxed in

ﬁ%ﬁ' Rlﬁa, Rﬁ..ﬂﬁ), RS” <

aﬂa
aeb; xi;- ( » Bp = H, Bg= < aH
3
| CHa;
@2"&;- Raw /3 ~OAd, o =H, Ry = H, Rsé<0ﬁ3



a1

gn gptmoephere of H, ges for 2 hours, After ususl work

up the naaz wes breatod with 10% sodium hydrozide %o
;sepmate into acid end neutrel fractlons, The acld frace
sien wae chmoashographed avex? & colunn of eilical gal and
only one eoapound wae lsoleted io 80F yleld, The coapound
82b, alter cz*yatallisg&an fuvnished eryetale which analyzed
for Cyoligalys Beps 32828, £ X 7, #28,0°, IR spectrun
(Plge298) of &the compound revealed that the cospound coutale
ned & bydroxyl functionel group (st of pax 3440 on™t) ana
-=GO0H functionel group {35 apx &b 1680 cu™%). It gave
negative TN test showlng the absence of double bond
pz?eaem in the stertling ester, Mess spectrun (Plg,30) showed
molesuler Lon peak ot n/e 458 {4™) whioh iy conaistent with
the molesuler foraula. Other peake et a/e 443 (858=-=ClHz),
415 (4"~ isopropyl), 413 (u*- goon), 207 » 189 (base pesk),.

The hydrozy ssid &2 formed was asabyiabsa with
aoetic anhydride and pyridine, The usnel work up and
crystalllisatlion fron chlorofors-nsthansl affopded crye=
tale. of 92, m,p. 510-11°, /" 7, =11.5°, wes snelysed
for CgoBical,, IR spestrun (Fig.31) of the coapound chiowsd .
posks at » pz1756 ou™ end 1260 on™* for scetate funotionsd
ghoup and peak at 1690 én™L povealed the piresance of #60.03
funetional group, PUR spectrua (Flg.52) of the compound
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a8e

stuowed Agven t@ﬁtiaﬁg‘maﬁhyl-g}dups b the papglon C,88
| to 0,82 ppm. & singlol ab §.G§ ppa - ahe waa tﬁe pProBence

T thise probons of the Asetate fundsionel group I»»ﬂcﬁqggja

A aulbiplet st the pexlon 2.3 ppn lategrated for one
probon f£op the hydrogen gemingl to Uwd sostabe geoup
{silmaGomn(alO0Hg s Hase Spgobrun (P1y,35) of the soope
ound £20 was sinfler Sz thab of scatyl dihydrs bstulenlc
sold. ?h@‘ﬁ*‘%aﬁ.péak st v/e 500 wan oonslatent with the
neleauler fopauls Ogollanl, . Ths other substsntial peaks

at o/fs 240 fu‘%ﬁ:"*ﬁﬁz,;ﬂﬁﬁﬁ}; 235 (t¥e-goou), 246 and 169 (base)

a8

ara shapsohoprlatla poslw®™ of esebyl betulanlc escld,

Pron the above menticned date it waz clesr that
wheawmaﬁbyl.beﬁnlanaﬁe,ggg wae éubgeeﬁea to Li-ethylene~
dicgine resction the a&tev.araap wed hydrnlysed aléng #ith
the @yarabanaﬁian of the lacpropenyl double bond. The
fornablsn of ﬁ?hyavabauuzamia setlad® B2, and 155 aa&ﬁy&
ders vatlnaég a?a, wog Singlly ﬂasviruaw hy conparisos wita

suthsntic spoelaen® {(Ma.Ds nnﬁ«%ﬁwwxﬁﬁ.
. . . /0

{18 Esteps oontsining Ue12-15 doubls bdond:

The madel aospound teken for the resctlon of
Liesthylensdianide was wetinyl ﬁiemﬁonaﬁﬁ*ﬁ "8@. Fhe ooap=
opund was trested wl hh $zhiog in abtygenedéemine resulted

8 wat® which wag geperated Ints eclid sod neutvsl frectione.



The scid frsetlion showed only one sompound (fron Tio)
which geve positive THH test showlng double bond was
present, The sompound (80F yleld) was orystallised and
the opystel analysed for CpgflynOy, maps 3012, [7X 7
+75,3%. IR speotrun {Pig.5¢) showed the presence of
hydroxyl functionsl g&aup at J ez 3400 on™t gna et

1488 cszx‘l fop ==300H funoctisnal group. The coupound was
taentified as oleanslic wm”’@ &8s, when conpared with an
suthentic sauple of oleanolic aoid /[ m.m.p. aud 00==IR
(r1g.58)7.

8o methyl olesnonate geve the hydrolysed produst
without reduoing the double bond,

{11} sterioslly hindersd esters:

Resotion of methyl trichsdenste™ 4 53a, with
1ithiun 1n ethylensdimine furnished a single oompound 83b,

00R
KO

Hullle , B3a
el ©, BED

.m
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mope 33032, [7X 7y +35°, wat snalysed for ngﬂsgﬁa,
The aoapound was identified es trichadenic midaé A 83b
wien compared with an authentis specimen (mem.ps end
CO==IR}. IR speotrum {(ig,36J) showed the hydroxyl and
osrboxyllic sold funstion at 2460 and 1680 cu™’ respeo=
tively. | |

SEQTION=w0}

goangelu sri on 8

From the prasultes obiglned in the redustian of

.. lactonss (Seotlon=~A) it aay be concluded thet 1t 1s posaible

 to cleave s 1sotone ring to the relative smounts of the

acid %o ﬂibi@,inﬂieuting the steriosl hindrance of the lso~
tone ping. Fron seotion /B 7 ws conclude that 1t is
 possible to raduce thovs-kaﬁa group to thermadynemically
aora steble aloohol in 200% purity, The isopropenyl double
bonds cen be reduced to lsopropyl group, The mterioslly |
hindered double bonds eve not ffected o observed by

Corey and canarkev343

« The hindered briterpcnaia esters
ocsn be smoothly be hydrolysed to sclide, It uay be mentioned
that the hydrogenolysie of Lsspropsnyl group tekes plsce
even in the crude compsunds oouparsd to the high purity

requlirenents in the cste nf catulytio hyﬂnugannﬁion.



