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CHAPCER = IX

section a : Previous attempis t

geznothic acid,

In 1965 Hm’&eqkm with a view to devising a methed for
the partial synthesis of ceanothic acid developed a procedura
for contraction of Riag A in normal triterpencidfin order to
achieve the synthesis of suitable a-nor varboxylic acids, a
structural feature p::esen“c in ceanothic acid. As originally

demonstrated by Ho mez:'28

and Sus MEQ. Wol£f rearrangement
2an be implemented with cyclic dlazo-ketones resulting in
ring contraction under phetochemical conditions. The photo-
cﬁemical variant proves very sulteble for producing strained

31,32

systems alsozsc’ 3':). The formation of the oxetane 33 «an

be considered as an example,
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The first publicaticn of Huneckwa regportad the

conversion of 3e-oxowallobetulan 34 to 19/3 0 28-Ep0ORY~2 IQ-
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methoxycarbcnyl-A-nor-wo( Heoleanan 38 acco rding to the
following seguence
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The B - isomer 38 on treatment with methanolic pota-
ssium hydroxide for 24 hours gave the 2 X~ Carboxy derivative
39, which on methylation with diazomethane gave the X -
carvoxyl methyl compound 40. The structure of the acids 37
and 39 were established by their conversion to 1943, 28-

epOxY=A=N0r=-18X H ~oleanan 41,

Ll

The intemediate & -oxo-carbene formed after nitrogen elimi-
nation changes itself with ring contraction to a ketene, which
in a secondary reaction is converted to a. carboxyl or its

33

derivative, The oxirenes » antie-aromatic 411 electron systems

formed by valence isomerisation of the primary fragments should
possegs similar energies to the (X -oxo cazbenesaq'sﬁ.' Conclu-
sive proof of the intermediate appearance of oxirenes during
photochemical Wolff rearranygzwment has been obtained with tire

afid of three md@@ndeni methods employing isctopic labelling.
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The extent of oxirene fonﬁation depends upon the conditions
2, dJ, on the concentration of water37'38. The carbene-oxirane
equilibrium makes it difficult to reach any conclusion
- regarding the mﬁ.gratozy cotitude of the groups R1 and Rz.
In all systems investigated so farag. however, the ini{:ial'
carbene fbmed after nitrogen elimination undergoes reaC-
tion., Oxirene participation could be ruled out on sensitised
photolysis, on catalysi.s and on thegrmolysis in solution37'41.

The trspping reaction yielding 45 strongly sugygests that

the oxirenes are true intermediates and not merely transition

states4 2«




pProof of oxirene formation that :‘ie completely independent of

the Wol£f rearrangement was obtained with unsymmetrical

43

K =dlazo dialkyl ketones ~ and a number of special aryl

gubstituted A - dlazo ketones44
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In another paper, ,Huneckmb reported the conversion of

3=0x0 1upeq =20(29) 52 to 2@ -carboxy-A-nor-lupen-zo(.ZQ) _5_34

following the same sequence of reactions described before,
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, »
Mettiyl oleanonoie ester _5_@272’ by similar reactions gave a
mixtur2 of 23 = mathoxydarbonyl=A-nor= A 12 o1canene~17-

‘mothylester and its 2=~ epimer, They?'S have also shown

- that the sppropriate leoxo-triterpenoids can be converted
to the A;nor;l- carboxy compounds by application of ihe
same procedure, Thus 1943, 28-Ep0KY=1-0X0=18 & H-0leanan
54 gave a mixture of 1 X - methoxy carbonyl - 198, 28 -
epoxy=a=nor-18  Heoleanan 571 and 1 £ ~ methoxycarbonyle
19 p ¢+ 28B=~cp0xy=A=nor=-184 H-cl esnan 58, The reaction path

is shown belows
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%5 pave shown that, epoxy ketones of type 60

House and Wasson
in the presence of B¥ g~ etherate undergo rearrangement with™
reduction in ring size of the cyclic ketone, and produced

the keto ~ aldehyde §1

| R
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Thus isomerisation of a bexizene éolutidn of 1sophoxéne oxide’
- 62 in the presence of boron-triflucride etherate produced the
- keto aldehyde 83 in 3}‘% yield accompanied by ﬁhe ketone 64,
: The ketone 64 was presgmablj formed by the deformylation of

, 83 during theisolation
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The reaction proceeds via the carbonium ion 65
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In order to study whether similar ring contractions could
be achieved in ‘the cyclopentanone geries, the isomerisation
of cydlap entencne oxlide 66 was investigated, However, the
only products which could be isolated were the enol forms

of the X - diketone §2
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864, R= ctj 674, R=cHy

These products could arise efither by the formation of'a
carbonium ion 68 followed by hydrogen migration ( path a)

or by a concerted elimination reaction ( path b))
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Kartha and Chakravartiéﬁ_studied the action of BFg-
etherate on some sesquiterpene oxides and found that an
aldehyde was formed through centraction from a sixe-membered
ring to a five-membered ring, pihydrokhusinol epoxide 89
on treatment with freshly distilled BFg-etherate is conver-

ted to the crystalline hydroxy aldehyde 70.

BFy - e"P\.Qtht@

o1 70

They studied the same reaction on the qafu;éy ketone 71 and
observed that it rearranged to the keto aldehyde 72,
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The epoxide of ( = ) dihydro =Y = cadinene 13 undergoes ring
contraction to the aldehyde 74, X -~ Santenclide epoxide 15
also gave the aldehyde 76 by the action of BF3- etherate,
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In 1968, Chatterjee and colleagues“ attempted to

prepare the keto aldc¢hyde 77 by ring contraction of [f,20 =
gpoxy lupanone (3 ) 718 by following the same procedure as

described by House et a145 and Kartha and ccwoﬂ(ers46

CHO
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Howe{rer. tn this reaction, they could not isolate the k'e.to”
aldehyde but obtained the ketone, A-for-lupanone ( 2 ), 179

in good yield. Most probably the intermediate keto-éldehyde
that is formed, easily loses the formyl group during the reacti-
on., The object of their work was to vdevélozn; a method for the
partial synthesis of ceanothic acid startirig from the keto-
sldehyde 77, They, however, f£inally achieved the synthesis of
2%~ methoxycarbonyl=a-nor-lupan 80 by following the sequence

of reactions shown below,

LAH
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gection B 3 Partial synthesis of dimethyl dihydroceancthate

gtarting from »betulmic acid,

The objective of the present study was the design of
a partial synthesis of dimethyl dihydmceanothate starting



f£rom methyl dihydrobetulinate, It was our intention to intro-_
duce the substituents in ring & { centres of asﬁym’:étry ) st
by step. Thersfore, we ware to. devise a syathetic sche;me |
involving an intermediate possessing only a single substitue
ent ( a gingle centre of assymetry ) in correct sterso-
chemistry in the five membered ring A. This Intermediate
must be converted into dimethyl dihydroceanothaté in which
the additional ring substituent in ring A is present in one
particula'r "natural" cénfigu_ration.’ With these basic regquire-
ments in view we explored two methods for the cc_:nversion of
the sixemerbered ring A of methﬁrl dihydmbetulonate“"j_a_l to

olimeﬂ’myf,
the the /3 - keto ester -, dehydro_dlhydromssisal ceanothate 82,

~/
%

L4

-

g

vhere the methoxy carbonyl group is in the natural « -

configuration, The next step in -the synthesig is to intro'duce
a hydroxyl group at C « 3 in proper stereochemistry that .is,
with B = configuration. Fade gt al®" have already shown that



+~ 39 -

dimethyl dehydroceanothate on reduction with sédium ‘borohye
dydride gives a 1 s 1 mixture%imethylceanothate and itﬁ
Cw- 3 epimer which could be separated by column chromatography,
Wwe, therefore, thought that once we can achieve the sucessful
development of a method for construction of skeleton 82, the
next step, that is, accommodation of a /3 =0H group at C « 3
would not be very difficult. |

The present work describes in detail the result of our
syntt)xetic work and successful development of a method for the
partial‘ gynthesis of dimethyl dihydmceanothate.

The simplest gsynthetic pathway for the preparation of
the 3 - ketoester would be w.eckmanh condensation of the
2, Jeseco~trimethyl ester 88 which was prepared by followhng
the synthetic sequence shown below. The details are described
in the following lines.
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Betulinic acid 83 extracted from the bark of Bischofia

javanica Blume on esterification with diazomethane gave

methyl betulinate 84, mp. 223-24%, (), 5% v B3el 3560 (om),

1715 (C0OGH,), 1660 and 880 cm™'(= GH,), which on hydrogenation

in presence of Pto, = catalyst afforded methyl dihydrobetuli-

nate 85, m.p. 236-38%, 3 Dadol 3565 (om), 1715 om™}(aoocHy).
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: of
Jones oxidation methyl dihydxobetnl inate gave methyl dihydro-
betulonate 81, mp. 202-4% (X); 8% ¥ PodO 1730 (oauy),
1708 em~}(). Autoxidation of 81 by passing a stream of
oxygen in presence of potassium tertiary butoxide in tert,
butanol furnished a product m,p. 131-33° .(OC) =1° 96°, ) [nn:xjol
3460 (o), 1730 (OOCH,), 1670, 1650, 860 em Lo max 269 BM
(€, 7532), It gave a positive ferric chloride coloration
for diosphenol and showed two spots on chromatoplate :Lndica-
ting the presence of two tautomeric forms of the X -diketone

86 A and diosphenol 86 B. The disphenol 86_B on oxidation
48

with hydrogen peroxide in presence of sodium hydroxide

gave the seco-acld 87, m.p. 175-77% Y hod®l 1710 ana 1690 em”
((;)OH). The latter on esterification with diazomethane gave

" the desired trimethyl easer 88, m.p. 146-47°, pudol 3743
(‘@0&43) and 1725 cr%x’l(coocfia) identical with those reported
in the ‘1i,terature33’.7'

mdeckmann condensation of the trimethyl ester 88 was

cafried out by refluxing it for 24 hours in presence of

potassium tertiary butoxide in benzene solution under nitrogen

blanket??r 3O

. Perfectly anhydrous condition was maintained
and during the time oF reflux a portion of benzene was
removed with a Deanestark trap. After the teaction was over
the gummy product obtained after usual work up was chromatoe

graphed over deactivated alumina. The first three fractions

-1
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of the pettoleum - benzene (3 2)- eluate afforded a sdlid.
A, Mpe 190~92° and the next two fractions gave a solid g_ ’
mep. 17475,

’ MQO 0¢ "m }

0O Me g \
K- tert Aukoxidy B2

%H'c ) Zlf 'e\'r&n) N)_

MeQGC
g8 ‘ o’
a0

The solid A on crystallisation from Ametha.nol afforded £ine

colourleas heedles. MePo 191.93° (Tbc-homgéneous). (K)D 89°,

nujol
YV max

same M.P.o rotation and IR spectra reported in the literature

1755 (ecyclopentanone), 1725 cm'l(mZMe) having the

for dimethyl dehydrodihydrocesnothate, 1.e. methyl 26 -
methoxycérbonyawB-oxo-A(l) ~-norlupan-28~0ate 89, The 'soli'd B
on crystallisation :Erozﬁ methanol fumished heedle shaped
crystals, m.p. 175-77° ('I‘LC ﬁomgeneous). () 42°%, v f;:iﬂ
1750 (cyclopentanone), 1730 qm"l(oazMe). has been assigned
structure 99 as it had the same m.p., roation ax:ld IR Spéctra
as those reported in the 1iteratu;e21 for: methyl 2R -methoxy-

‘ c‘axiaonyl-é-»oxo-g( 1) = norlupan-28«pate,

21
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The most significant point which we obsefved in this
reaction ﬂgaS-the hicgh yield of the 20(-methoxycaﬁoony1 isomer
compared to its 2 3 =isomer. In a pieckmann condensation star-
ting £rom 273 mg of the seco-trimethyl ester 88 we obtained
170 mg of the 2 { »methoxycarbonyl isomer 89 and only 10 mg
of the (3 -isomer 90,This observation was at variance with
those repo&éd by Eade gl:___g}_m who have stated that methyl
20 = metno:_?ycazbonyl—B-oxo-A( 1) =norlupe~20 (29)=cn=-28«p0ate
(dimethyl dehydrocesnothate) was rapidly epimerised by :alkali
to an equilibrium mixture containing 40% of starting material
and €0% of the isomer epimefic at C - 2, methyl. 2ﬁ -metihoxy-
carbonyle3=0x0=A(1) «norlup=20(29) ~cn=28=-0ate (dimethyl
epidenydroceanothate), Thus the most important step in our
synthetic goal, the preparation of /3 ~ ketoester 89, having
been achieved, we next turned our attention to the next step
in the gynthesis, that is, introduction of the /3 «(0OH) at
C~ 3, |

The [ « ketoester 89 on reduction with sodium borohy-
dride in methanol-dioxg_n solution afforded an oily residue,
The latter was chiromatographed over deaativated slumina,

The first two f£ractions of the pertoleum=benzene (2;3) eluate
gave a s0lid C , M.p. 257-59° and further «lution with the

same solvent ‘gave another solid D, m.p. 140-42°



The solid G Mp. 257-59° on crystalisation from methanol

nujol
max

3540 (OH), 1730 (0 Me), 1710 cm"'lwozrvze). and was found to

afforded colourless needles, m.p.»261-63°. ('o() D 22°, Y

be identical with an. authentic sample of dimethyl dihydroceanc-
thate® [methyluzle«hydmxy- 2% =methoxycarbonyl=A(1) «norl upane
za-oate] 91 supplied by Professor P. de Mayo (m.msp,Co~TLC and
IR cortparison'). . - , Lo

The solid p, on ;:xys,tallisation from methanol gave
erystals, mape. 140-420./ y g:iol 3560 (OH), 1745 (cone} and
1705 (Ooab%e). The yiald of this compound was not sufficient

21

for NMR S,'tudies.» But by 'analogy with previous work®”, it is

believed to be the C ~ 3 epimer of dimethyl dihydroceanothate



. ¥ Addendum 3 NMR spectrum of (E), m.p. 205-6° exhibited signals
at 5 4.2 (1 H, d after D0, J.8.0. Hz; CHOH), .3.65 (3 H,S;C00Me).,
3.7 (3 H, S; CX)OME). 2. 2% (lmdi -\.J.B.S-Hz. Cm2 pmton)' ths
splitting pattern being almost similar to those recorded for
methyl 3& =hydroxy- 2p —methoxycarbonyl-A(1l)-norlup=20{29)- -
en-28-cate?l, The above NMR evidence.permits the agsignment of
structure 92A for (E) Ca S e :




w45 -

1.2 methyle3 «=hydroxy=2X ~methoxycartonyleA(l)«norlup ane
28-cate 92, Further woik ia j.n progress to prepare this isomer
in sufficiént §uantity in order to enable us to study its NMR
s;peé.tmm and establish its stereochemistry.

Tha /3 - kef:c: aester [methyl 2 ﬂ- m&tha‘xycarbonyl-.’s-em-
A (1)= norlupan = 28 =~ cate], mp. 175-77° was too insufficient
for any further work. ‘

In another run, Dieckmann condensation product of the
trimethyl eséex.;. was chmmatographed ové# silica gel (E, Merck;
Kieselg@l—ﬁm but sepamtion of the isome::‘ic [3- ketoesters
could not be achlieved, We, theref:‘e re. -reduced the mixture of
ﬁ - kamastem with sociium boxohydride, The reduced product
on chmmatogz-aphy over deactivated alumina ﬁ rst eluted a
solid B m.p. 203-4° (Potroleum $ !senzene 2 s 3). Further
elution with the same solvent gave a aolikd E which was si?pnto
be a mixture of two compounds by TLE examination. ¢n further
chmmatography we obtainpd tuo cempounds 21 and 9? which were
 previously i"olat.@d éirectly “from aimethyl éehydmdihydm-
ceanothate 89, The solid B on crystallisation ﬁrom acetone gave
platelets, mp. 205-6°, 7 audol 3530 (om), 1')40 (CO,Me) and
1705 en (o me) . |

Investigation were also initiated in this laboratory
for the preparation of the /3 ~ ketoester g1 and 92 by a second

route, The method invwlved the preparation of the A=-nor ketone
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94, carbomethoxylation of which at C-2 would be expected to
afford the /A - ketoester 91 in proper stercochemistry. Since
our previous results showed that in the Dlieckmann condengation
of the trimethyl ester 88, the 2~ mathoxycarbonyl derivative
82 was obtained in high yield in the equilibrium mixture, we
thought that, in the caz;bomethoxylation reaction, under the
similar 5asic condition of the reaction, if successful, would
also give the 2¢(~ isomer 89 in the same ratio. With this end
in view we prepared the A-nor ketone 34 starting from the

dlosphenol 86 by following the sequence shown below,

ceoMy

Ox
Hooc
\ N a 0H . Oc P 0, o=
O( Bemzilic 40 : \’}
Year ’Ycl'h?,o."rh P 1 A‘Q’K*’ azid

~ The diosphenol 86 in ethanol on refluxing with 10%
aleoholic sodium hydmxide48 undergoes a benzil-benzilic acid



' o nujol
tyoe of rearrangement and gave a product, m.p. 255-56", YV m

3440, 3340, 1720 em -1 which has been assigned o(-hydmxy carvo-
xylic acid structure 23. The lattef on treatment with lead
dioxide S 51,52 in glacial acétié. acid solution under mild
reflux yielded a product 94, mp, 179-80% (), 75.4%, y Do
1735 em -1 (unresolved band for cyclopentancne and ester) and
on expansion of the spectrum exhib&zted peaks at 1734 (cyclopenw
tanone) and 1728 cm -1 {CO Me) having identical Mo Po e rotation
and IR spectra as those reported in 'the literature for methyl
decatboxydehydmdihydmceanoi:hates. or A-nor=- dihydrobetulonic
acid methyl estez} 2.. | | '
Probable m@chani.sm49 for the reaction is 'shown below,

OPB '0@?'—/01“ —% QPb: Q0=e=0 f-_-o H

Carbfsm@t{haxylatmnss of the A-nor ketone 94 with dimethyl

carbonate was attempted using different bases, e, g, sodium
methoxide, potassium tert, butoxide, sodium hydride under diffe-
rent experimental conditions (including differénﬁ solvents),

But in all eases the reaction was unsuccessful and we could
isolate the starting material o"zly/ (see experimental). Further
vork is In progress in search of conditions for successful

introcduction of the «~CO0Me group at Ce2,



s 4D

12

spectmum o

. I.AR,

84

D

30 -2

ri

£ methyl betulinat

NOSSIATIYEL INTAIY

Eg:.2.3 IR spectrum of méthyl dihydrobetul tnate §_§




e piONS

WAVLLLNG I

55
1

»

I

4
B

81

Mg.3 s IR spectrum of metnyl dihydrobetulonate

HORSIWSNYEL (1302

8.9
g
T
; L3 b
L I
'I4
)
_v.W
-

i I/.\wfn f

1200
AT R RaET CanCien e

L

w :

= |
3k ANl g m
! |

- b :
— 2 " :N m
. ._,_ m

u.h.nl i

4 3 IR spactium of diosphenol 86

Fi



Cogty oL 2L [ e v ' -
‘LWn_-n:nz;n?xu m:;cus . o 7 78 » v TN T) (VRN LU UICE - B TR
T I 7 FT s T W=y T i |
2z
z
z 3
3
2
A g ¥
g H
H
'
s \

t] &y 7 75 B
i i
. S O
© T - l l
[ S = N . - W N - )
7 i : [ Y ’
- S et WP \ Y
AW M TN - F

'
|
) -
!
==
T
&
RNT TR 0N

PIRCENT TAANSMISION
LR
{
!
- ——
—
T
_—
i

| !
| T < -
P -‘; '," . . i : :

o0 200 1000 1400 [ o
1000 uo
. R T e — wAYDGUREUA O - e e .- “:uw ht = W




NOISIAHYRL INIAM
2 8 8

T CE

[ ol
?

g g s # 2 2

vy pr3saae

o ata,

o0 300, w0 e

"o

1%

W

of methyl 2Xemethoxycatbonyleie

1620

up an-28~0ate 83

{Sample insufiiocienty).

PP,
s e

=

P

oxX0-=A{1)=n0xl

s IR gpectrum

000

RN :
L
1
i,

; R
L

g 8 B % 8 % &

NOSUWINYRS NI

_
'

NOKOROMVIL NI

i
Fi

2K ~mathoxycarbonyl

thyl
«noriupan~g8=cate 39

atrum of ma

= J=030w Al 1)

8 s IR spe



PRCINT TRANIMIVOR

FPLECENT TRANSMWSSION

2 Ko PR K

IR spectrum of methyl 2P ~methoxycarbonyle3«oxo«
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PERCENT TRAMSMISHON

IR comparison of dimethyl dJdihydroceancthate 91
(s0lid line) with an authentic specimen (dotted line)
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Ei..gggs ) TLC of Dimethyl dihyamceanothate and 1ts epimers on’

A

D
B

If% Agm3 impregnated siuca ‘gek (Kieselgel Gw.Mer:ch)‘ |
Plate ¢ o

8c1vent uaed $ Benzene
, Develgping agent 3 AC ouszmé(m 1)
A compound havé.ng m.p. 205-6° (RE 0,53) -
Dimethyl dihydrocaanothdte 81 (RE 0.34)
Authentic Dimethyl dihydmceancthate (RE Qe 34)
Mixture of B and C (R£ 0, 34) ' :

‘Methyl = 3 A= hydroxy=2 K-methoxycarbcnylah(l)- )
,norlupan-zau-cate g_z (&f o. 25)
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EYPERI MENTAL,

¥eling points are uncorrected, The petrol sum uged
throughout the investigation had b.p. 60-80°, All optical
rotations were determined in chloroform sclution unless
statcd otharwize, NMR s:-gecﬁ:a ware determined on Vavian A;66
and Ha-100 spectrophotometer usia§ chlormoform=3 goluticn
containing tetrametliyl silane as referance, The IR spoctra
were raeccrded on Beckmann I 820 spactrophotometsr, UV
gbsorption spectra ware taken Ziess Vsl-]l and UV Basckmann
D=2 spactrovphotometers in 95% ethanol soluition unless stated
otherwise, TLC was done on chromatoplate of 3llicaget © .
(¥, Merck) and the gpots ware rj.evélo_ged with Hzfas) 4-'4429 {(9:1)

mivture,

Zvtraction of Bischofis javanica Elume
Tsolation of botulinic acid 23 s

pried and powdered trunk bark of Blscheofis javanica
Blumz (2 ko) was extracted with benzene in a soxhlet apparatus
for twenty hours, Benzene was distilled off and the gummy
residue (9 gn) was taken up dn sther (1 iiter)., The ether
sslution was Washerd m.i:n 10% aqueog's sodivm hydroxide solution
(3%300 wly. The aqueous alkaline layer was thoroughly shakcsz
with ether to rémve sny neutral material that might be pregent,

The aqueous layer was acidified (1 liter) when some insoluble



solids separated out, The acidified portion was extracted with
ether. washed with water till neutral and then diled mazmé)

of betulimic aeid 83
Bther wvas removed when a gummy residue gz\gm)/\ was obtained,

- Esterification of betulinic acid £3 s Rreparation of methyl
batulinate B4 & | ‘

To the crude acid 83 (3gm) dissclved in ether (250 ml)
was added a sol'u‘tior; of ﬁaaomethamsa in ether prapared from
nityesomethyl ursa (1, Sgn)‘ and was kept overnight. Next day
e dalolior] of diazemethane wag aesf;myef;i with \acetia ac::z,.d (1 ml).
The ether sclution was washed with water, 10% sodium bicarbonate
g@luuon and again with water till neutral and then dried
{Ma,30,) . Evaporation of the ether yielded a gumry residue
(1.5gm}, This emae ester (1.5¢m) dissolved in benzene (12 mi)
was placed over a column of alumina (100 gm, deactivaled with
4'm1 of 10% acuecus aceetic acld) developad with petrleum and

was €iulaed with the following solverits, (Table - IIX)

Takle = TIT
Fluent ' Fractions Residue on
50 mi_each eyspnoration
potrol sum ' B - S il
Petrol eums ' ;
bangene (431) 5-8 ' . il
. Petrol eums e ' - 1 :
eriens () - e Gem

rurcher elution with wore pslar solvent did not yield

any sclid matexial,
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$olids obtained from the fracticns 9-14, m.p. 217-196(‘1'&‘:71@-11:)
wera combined (1.2 om), and c&ystallised from g mixture of chio=
roform and methanol to afford colourless needles of methyl
betulinate 84, m.p, 233-24°, X)y # b’ﬁ,‘ identical with authentic

sample {(m.wm.p and IR)

. Tound 3 ¢, 18,79; S, zo.ffffsi;% |
Qalaﬁi.at@ﬁ for Ca3TeaCg ® l_c,s‘?g. 0 B lﬂ;’ii% A
UV g No chsomtion in the reglon 22::?«»30@;7! mM
IR(nujol) 13560 (w0F), 1715(-C00TH), 1860 wid 880 o b
(= 1y EiGel
MRy & 4.8=4:9 (two dublotsy = OH,), )

S 3,75 f{singjler e mgs::ﬂg),v
S' 2.0) {singlot,=~ JH:H),

)
)
X
5
&

S 1,795 {shamp =ainglet, Hgfi =

£3 ot ¢

g 1,00 { a tail singlet accounting for

15 protons, 5 CHy)

Hydrogenation of wmekh

dihvarobstuiinate 85 s

Methyl bstulinate (8 gm), dissolved in & mixture of

1 batulineste 84 ¢ Px'eoa'rgtion of methyl

ethyl acetate and seetic acid (200 ml each) was shaken in an
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,atmosi:here of hydrogen in presence of P."b,z?*-'Oz c‘atalyst' (0.2 gm)
for three hours until absorption cf hydrogen ceased, Ethyl
acetate was removed by distillation and the solution was
diluted with water whereby a whi-té solid (7.59m) separated
cut which was collecté’d by filtration. Cryst:allisaﬁion from

‘a mixture of chlormform and methancl fumished colourless
needles of 85, m.p. '236-38Y, This compound 85 was found to be
identieal with an authentic sample of methyl dihyémbeﬁulinate

{m,m.p. 3nd IR

Found s . Co 78.92; H,1l.23%

Calculated f°"5°31"752°3" Ce 78.76; H,11,09%
uvs transéarent in the region 220 to 300 m
TR 3560 (OH), 1715 en~ {0 M) Eige2

Jones oxidation of methyl mhgﬁmbgutinate 85 s Preparstion

of methyl dihxdmbetulonate 8l s
To a solution of methyl dihydrobetulinate 85 (7gm) in

pure acetone ( 1 liter ) was added Jones reagent dropwise

w:l.th. shaking uni:i;. a faint orangé colour persisted, The mixture
was kept at room temperature for 1 hour, diluted with water
and‘extractad w.ith' ether, The ether layer was washed throughly
with water, dried (Na2504) and the ether évaporated.- The

residue (5.9g9m) dissolved in benzene (15ml) was chromatographed



over a column of active alumina (360 gm). The chromatogram

was developed with petroleum and then eluted with the following

solvents (Teble - IV)

Takle - Y
Fluent ' Fractions Residue on
I : 50 m} each, evaporation
Petrol eum '  1e4 Nil
Petrecl eums S«25 S501id, (5.7 gm)
benzene (4 1) o M. pe 197=96°

Further clution with more polar sclvent did not yield

any solid material,

Fractions 5-25 (5.7 gm) were combined and on crystallisation
£rom methanol furnished needle shaped crystals of 8l,m.p. 202-4°,
(0()9 + 8%, identical with an authentic sample of methyl dihydro-

betulonate (m.m.p and IR comparison)

Found ] ¢, 79.32; H, 10.86%
Galcul ated for c311—35°03s C, 79,102 H,10.71%
IRs 1730 (CO,Me), 1708 cul (c0). Fig -3



sutoxidation of methyl dihydrobetulonate 81 : EzIeo aration of

diogohenol 86 s
Methyl dihydrobetulonate 81 (2 gm) suspended in potassium

tertiary butoxide in tertiary butonol (prepared from 6 gm pota-
ssium and 160 ml of tertiary butanol) was shaken in a stream of
oxygen for 75 minutes, The reaction mixture was diluted with
water and then 6 N hvdrochloric acid was added til) the solution
was acidic, It was ﬁhen extracted with chlomform (150 ml),
washed with water till neutral and dried (RayS0,) s On removal

of the solvent under reduced pressure, a yellowish gummy

reaidue (1.8 gm) was obtaineéd, This residue dissolved in benzene
( 10 ml ) was placed over a column of alumina ( 120 gm, deactiva-
ted with 4.8 ml of 10% aqueous aceti¢ acid) developed with

petroleum and was eluted wlith the following solvents (Table - V)

Table - V
Eluent ‘ Practions Resldue on
o 50 ml each evaporation
Petrol eum 1-4 §i1
Patrol eums '
5 - 15 Selid (1.6 gm)
benzene {(4:1). ' MePs 120280

Further slution with more polar solvent éid not yield
any s011d material.




Fractions 5-15 (1.5 gm) were combined and on crystallisation
£rom a mixture of chioroform and methanol furnished colourless
needles of 86, rﬁ._p. 131-33°, (X)yy = 1,96°. It gave a positive
feric chloride coloration for diosphenol and showed two spots
on chromatoplate. These were assumed to be due to tautomeric

forms of the diketone 86Aa and diospghenol B6B,

Tound 3 ’ Co 76.48; H,10.01%

Calculated £or CuyHys0, C, 76.82; H, 9.98%
uv . Dmax 269 mp (€7532)
IR s 3460 (OH), 1730 (CO,Me), 1670
1650 860 om * . Fig=4
UR ) R X RIS S3)

2.

Hydrogen peroxide oxidation of di ogghé’no; 86 s preparation of

seco A - acid 87
Hydrogen peroxide (100 wvoly 6 ml) mixed with 10% pota-

sgium hydroxide solution (12 ml) were added in three equal
portions at intervals of 15 minutes to a solution of diosphenol
- 86 (700 mg)in othanol (25 m‘LS in refluxing coridition. After

the mixture had been kept at 20° fér 2 hours it was diluted with
water, extracted with ether and washed with water till neutral.

The aguecus portion was acidified with O N 'hydrbchloric acid.
N



and extracted with ether and washed with water till noutral
and dried (Na,50,). On evaporation of the solvent it gave a
solid residue (550 mg). Crystallisation of the product from
a mixture of benzene = petroleum afforded colourless nee_&l agd

of 87, mp. 175-7°,

Tound 3 ' C, 72.06 2 H, 9,43%

Caleul gted for Cs1H5:0¢ ¢ - 8 71078 7 B, 9.72% \
IRs 1710 snd 1690 em™ (COCH) Fig = 5

. Esterification of seco Aw-acid 87 3

Prenaration of trimethyl ester 83
The above aclid 87 (500 mg) dissolved in ether {50 ml)

was added a solution of diazomethane in ethar prepared from
nitrosomethylurea (500 mg) and was kept ovemight, Next day
excess of diazomethane was destryed with acetic acid (1 ml).
The ether éolution was washed with water, 10% sodlum blcartonate
. solution and again with water till nzutral and then dried

(Nagsﬁ 4). "E:vaporation of. the solvent yifelcied a gummy residue
{480 my), This product dissoived in benzene (5ml) was placed
_6ver a eclumn of alumina {30 gm, deactivated with '.1.2 ml of 10%
aqueoée aeetic acid) developed with petrolgum and was cluted

with the folloriny solvents (Table -~ VI)



- 56 =

. Iabla « VI
Eluent - . Fractions . Resldue on
. 50 ol each evaporation
petroleum ' 1= 3" Nil
petroleum 3 o | T soliad (450 mg)
L 4-12 . o
benzene (431) ‘ R K o Me3s 145 = 46

Further elution with move polar solvent did net yield

any solid material,

Fractions 4 =12 (450mg) were combined and on crystallisation from
methanol afforded colourless needies of 88, m.p. 146-47°, 9,

having identical m.p., wsiEssten and IR spectra reported in the
ala ; -
literature for the ’bziv'nq:lfegjb ot of - tRe peco- A occid

Found 3 .. A L. Q72,7321 Hy 9.97%
calculated for c33H5406= . ’ Co ?20 49; Ho 9095%
IR 1745, 1725 cu ' (Co,Me) Fig - 6
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pieckmann condensation of trimethyl ester 83 s Preparation of

angd netbhyl =methoxy carbonyle3=oxow=A(l)-norlupan=-o8-pate 904
Potassium (0.1 gm, 2,6 mg atom) was added to 10 ml of
tertiary butanol and 10 ml of bengene (solvents dried for
24 -~ hours over caicium hydride) under nitrogen blanket and
after ail ‘thﬁ potassium had reacted, a solution of 273 mg
(C.5 mopl) of the geco ester B8 in 10 ml of benzene was
added wﬂ.t::a a syrings with stireing, The golution was then
hailléxﬁ under roafiux {(nitrogen atmosphere) aith a Dean- tazl;
trap for 24~-hours, sduring which time 10 mi -of solvent was
removad, The orange coloured solution was cooled, diluted with
_wateg, écidiﬁiea with 6N hydmahioz:ici aclid and extracted with
ether, The orgenic layer was washec‘i with wat;.er. 5% sodium
. bicarbona’te and water to neutrality and dried (Na,80,}. Evapo-
’ rai:ion of the solvent gave a gumny residue (200 mg)e The
produact dissolvaed in benzene (5 ml) was place;d OVEr a column
of alumina (26 gm, deactivated with 0.8 ml o\;ﬁ 0% aqueoﬁs
acetic aéi.d) developed with petrol eum and waé gluted with the

following solventsg (Table « VII)



Table « .VIT

"BEluent Frattions Residue on
50 ml each . evaporation
Petroleum 1=-2 CMil
Petrol eumsg . .
R 3~ 4 Nil
bensene (92:1)
Petrol eums
5 -6 Nil
benzene (4:1)
Petrol eums ]
7 8 Nil
benzene (7:3)
petrol eums 9« 11  5014d {170 mg)m.pe190=92°
benzene (3:2) 12 - 13 solid (10 mg);m.p.174-75°

Further slution with more polar solvent did not yield any

solid material.

Fractions 9 « 11 (170 mg) were combined and on crystallisation

from methanol afforded colourless .needles of -89, mp. 19 1—930-.

(o()D 89°, having identical m.p., Yotation and IR spectra reported

in the literature for dimethyl dehydrodi. hydr“cnanotnate. . -
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Ebund -$ o : - C. 74. 69} Ha 9.73%
Calculated for 032 50 5: Sl Gy 7-4;.67:. K, 9.79% |
IR, 1755 {cyclopentarione), 1725 cm® (oc Me)- Fig = 7 and

| m . : o S eets U e
('S-anplex taken was insuffici'ent)‘

1750 (cyclopentanone), 1720 cm . (CO Me) Fig-—¢®
Spectrum recorded for-the zcenpound..ob.tained from the
mother-liquor of- the.,,rabo*s're CRAMPL @ g o e s e

Nm s Yy

I‘racfions 12-=13 (10 mg) were Cc.:;mbined and on czystallisation

from methanol,vfumished»needl-e‘- shaped-crystals of 90, Meps17 5»'770,
(o()D + 420. having s:i.mi-l.ar.rm.vp.a.-.mmtati?on::and .-,IR -spectra».reported
in the 1iterature for methyl zﬁe- matho,zy Caﬂ)OﬂYle':’n-OXO-A(l)—~‘ -

norl Upan--za-oate. S

Ebund s ces el oL \.A'\J{ v i ""—-'C"' 74. 53; H' 9.. 92%
Calvcul ated for 332!-1500 §r o T o Py | 4-.%-67-, H, 79 %
IR s 1750 (cyclopentanone), --:17 30.{C0,Me) " Flg =9

_dehydrodihydroceancthate
]: methyl 24’ methoxxcarbonﬂ:-"-sa‘dxg-ﬂ(z;,l,,):éng_gg,;ﬂognda&éoate-1 89 -3

Preparation of dimethyl dihy d—m“ceano,tha-teaL methyl: 348 shydroxye

2 X =methoxycarbonyl=A(1)=norlupan«d8«oate]-9k~and:its epimer-92 s .

Sodium borohydride. reduction of-dimethvl.

Sodium borohydride (70 =-.mg):1: was. .added-to-a-golution of ..
dimethyl dehydrodihydroc eanothates 89::(70-mQ):s:dn.methanolk - (20:-ml).,

A P

R T gl s e T g R, T e ey e
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and dioxan (20 nﬂ.}.stlrreé forS- hours and allowed to stand
overnight at room ten%:eratu‘re. fmstof.the- s'solv.en.tsb Were reMOm .
ved under raduced pressure, .The. reaction.mixture .was diluted ..
with water and then extracted -vyi\th<~r---§ther. --The ethereal layer.
was washed till neutr¥al. and-aried. {Na,50,4)- -On..removal of -
the solvent, a gunmy ,residuefa(!?o:ng)»s:.‘,was.j«obtai-ned.,.J.l‘-he
product dissolved.in-benzene:(3-ml)-was placed over a column
of aluwina (10 gm, deactivated with 0+4. mL .0f -10% agueous:
acstic acld) developed wi-.;tj.h;;petmlaeum.and~ was. eluted with.

the following sclvents, {Table = WITT) - woviom s oo



~61=-

e el Tl

‘lfTa_.bl @ .= VIII

T i

Bluent

S ;;;f?ract,ions{.m el

. . SO'mleaCh, [RES

-Resi-due on

-o0s v @Vaporation

Petroleum
Pet;oleum H
Benzene (931)
Petroleum s.
benzene {431)
~ Petroleum 3
benzene {733)
Petroleun s
benzene (3:2)
Petrocleum :.
benzene (1:1)
Petroleum s

benzene (2;3)

Parther elution with flore polar solvent aid not yield any

s501id material, .-

- ( Mixture. of.-two. cozrpounds)

o

oty

RIS D ey et e

P TP L T

——

N1l ..

Nil
Nil
‘mil
Nil

Solid (S0 mg)

et b y -

LR TTE P PPN S IS e




Fractions 13«19 (50 mg) were subjected to TLC separately
and the .firs.t Elve fractions‘.1’3-‘1’7«:.'-showed-.two,spot-sr on
chromatopl ate indicating th'e‘.mi;xture .0f . two compounds and
the last two fractions were ‘.‘homgeneous...ﬁowever. -all- the
-fraction.s 13-19 were combined and,r:echrbmato,graphed through
a columa of ~a1=_uxr‘a:_£:na»--(204 gm) deactivated.with 0.8 ml-of 10%
aqueous acetic acid) developed with petroleum and was

eluted with the following solvents. (Table « I¥)



Tabl e 13
Eluent Fraction Residue on
50 ml each evaporation
Pezml eun 1 -2 Wil
Peticleum
3 -4 Nil
cenzena (¥s1)
Petroloum ¥
A 5w 6 Wil
benzene (441)
Pevroleun s
7T -8 Nil
benzene {73 3)
Petivleum g
. 9 -« 10 Nil
banzena {(332)
petrocleum
_ 11-.1:2 Nil
benzene (1s1)
petoleum s 13-14 Solid (10mg),m.p. 257~59°
5= 20 Solid (20mg) M. p. 138-40°

benzene (23 3)

Parther ¢lution with mor@ pelar solvent did not

vield any solid meterial,
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Fractions 13-.14 (10 mg) were combined ~énd on crystaliisation
from methanol 'a;fforded colouriess needles of 93, M.p. 261—63°,
(X + 22°, The compound w‘as found tc be identical with an
anthentic sample of dimethyl dihydroceanothate fmathyl-.?»l@ -
hydroxye20 ~methoxycarvonyl-A(1) norlupan-28-oate | supplied

- by de Mayo and starratt (mem.pe ) IR and co= TLC)

Ebund § CD 74“ 32’ Ho 10.229&
ua.L cul at\.d for C “32 52 5 e : C. 74. 38' f, 10. lé%
[4 7\'\
IR : 3540 (OB, 173 (CD M@): 1710 (a) Me) Hgqge=_10
TLC : RE 0. 34 , . Fig e 15

Fractions 15-20 (30 mg) were combined and on crystallisation
from methanol gave crystals, m.p. 140--42". believed to be an
epimer of dimethyl dihydroceanothate - methyl 3-hydroxy-

2  =mathoxycartonyl=-a{i} -noriugan-28-0ats 82, Further studies
for estsblishing its stereochamistry by NMR could not be done

" for want of sufficient material.,

Found 3 __ " Ce 74.57; H, 10.32%
Calculated for Cg,H..Ogs G.é 7_;3. 38; H, 10.1¢%

™
IR: 3560 (OH), 1745 (CO,Me}, 1705 (O, Me) 5ig = 11

TLS ¢ RE G.25 Fidg e 15
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sodium borchydride reduction could not be performed on methyl
2 ﬁ.- methoxycaxbonyl,-:;—dxo»&{ l)=noriupan«28eoate 90 due o

paucity of sample,

pieckmann_condensation of trimethyl ester 88

Trimethyl ester 83 (273 mg) was sub jeétea to Dieckmann
i:onci-ezasaéion uging the procedure a:*«,escrj.b@d,above {page 57 ).
The reaction wixture after u:sual work up gave a gummy residue
{220 mgd, The procduct disscolved in benzenz was placed over a
column of silica gel (25 gm) '(Merck: Kieselgel-60) developed
with peﬁmléuni and wag eluted with the foliowing solventsy



“ 86 w

Table e X

ka
Eluent - Fréctions Razidue on
50 ml each evaporation

Petrol cum l -2 Nil
Ppetroleoum g ,

3 4 Wil
benzene {(4:1)
Patroleum

5am b Nil
benzene {3:2)
petrolown 2 '

7T « 8 Wil
benzene (2 $3) '
petrolaum 3 | :

Y - 10 Nil
benzene (1:4) '
Benzene 1112 Nil
Benzene g : .

13-14 serizelid (190 mg)

Ether (4:31)

rurther alution with more polar sclvent did not

viel'd any solid matexial, - -
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Practions 13-14 (18 mg) were combined but this material could
not be inc‘xucéd to crysialiisation. The product showed two spots
on chromatoplate indlicating the presence of a mixture of two

epimers 82 and 29,

Sodium borohydride reduction cof the above mixture obtained in
the pieckmann condensation resction ( page €5):

The Diectkmann Condensation -zﬁrodu.cti(ﬁ\ixtura of 89 and 99_)
{150 my) was recuced with sodium bon:;hydt’izclgiofgaowng the
p:o::edﬁre descrived hefors ( pége “}Ye The reac':tion mixture
after usual work u;: gave a gummy residue (125 mg). This product
dissoclved in benzeue was placeci over a column of aluwkina
(20 gm, desctivated with 0.8 wl of 10% aqueous acetie acid)
developed with petroleum and was eluted with the following

solvents {Takle - XI).
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Tahle - zg
Eluent "Fractions Residue on
5 ml each evaporation

Fetrol eum 1 -2 Wil
Patimleum ¢
penzene (4:1)
F'eﬁ:mleniﬂ :

5 « € Nil
benzene (3:2)
Petroleum s 7«8 solid (40 mg) om,p. 203-4°
benzene (2:3) 9 ~ 10 ML

11--17 Eolid (60 1aq)

(Misitore of o camboundy

turther elution with mores polar solvent dicé not

(MEers of faes oomEssed®) vield any solid material.
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Fractions 7-8 (40 mg) were combined and on crystallisation

from acetone afforded colourless ncedles, Mp. 205-67,

Found s Co 74.28; H, 10.27%
Calculated fo;' C3yHz,058 C.C‘Z‘fl‘. 38; H, 10.14%

IR 3 3520 (oH), 1740 (CO,Me), 1705, (Co,Me) Fig - 12
TLC 3 RE 0,53 ' Fig - 15
(homogeneous)

‘Fractions 11-17 (60 mg) were subjected to TLC separately and
first five fractions 11-15 showed two spots on chromatoplate
indicating the mixture of two compounds and the last two
fractions 16-17 were homogencous, MHowever, all the fractions
11-17 were combinec_i and rechromatographed -over a column of
alumina (20 gm, deactivated with 048 ml of 10% aqueous acetic
racid) developed with petroleum and was eluted with the
following solvents (Table & XII).



Table = XIT
Fluent ' . 'Fractions Residue on
50 ml each evaporation
retrol eum , 1 -2 Nil
Petroleum 3
J -4 Nil
benzene (332)
Petroleum 3
. 5= 6 Nil
benzene (1s1)
pPetroleum s 7«8 Solid (12 mg),m.p. 258-60°
benzene (233) 9 ~ 12 solid (35 mg),m.p.139-41°

Further elution with more polar solvent did not

yield any solid inaterial.
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Fractions 7-8 (~12 mg) on crystalisation gave a product, m.p.
261-630, identical with a sample_of methyl dihydrcceancthate
f’;ct-;ions 9-12 (35 mg) on crystallisation from methanol gave

erystals me.p. 140-42°, identiCal w'ith the product obtained

before in the sodium borohydride reduction of the fo ~keto

ester 89, (Page 59 )

Benzilic acid rearrangement of diosphenol 86 s preparation of
X ~hydroxy = garboxylic acid 93 :
The diosphenol 86 (500 mg) in ethanol (15 ml) was

heated under reflu;c with 10% alcoholic sodium hydroxide (10 ml)
for 5 hours., Most of the ethanol was removed under reduced
pressure, The regction mixture was cooled, diluted with water
and then acidlfied with 6N hydrochloric acid, This acidif}ied
portion was taken up in ether and the ethereal’solution was

- extracted with 1% sodium bicarbonate solution., The alkaline
extract was acidified with 6N hyérochloric acld and extracted
-with ether and then with ethyl acetate, The combined extracts
éfforded a residﬁe {425 mg) which was further purified by
dissolution in 2% sodium bicarbonate sclution followed by
filtration, acidification and extraction, The resulting
product (306 mg) on crystallisation from a mixture of chloro-

form and methanol furnished colourless needles of 93, m.p.255-56°.
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round 3 | C, 74.23; H, 9,88%
Calculated for Ca Hz 05 ¢ - G, 74.06; H, 10.02%
IR 3 3440, 3340, 1720 om t Fg - 13

Lead dioxide oxidation of X = hxdfoxx carboxylic acid 93 s
Preparstion of methyl decarboxydehydrodihydroceanothate 94

X~ Hydroxy carboxylic acid 93 (1 gm) and Lead
dioxide (1.0 gm) were susgpended in glacial acetic acid (7 m1).
The mixtufe_ was heated under mild reflux for’é-hours with
oceasional stirring: The excess of’lead dloxide was filtered
~and the clear, straw-colored liquid was diluted. with water,
This agueous portion was extracted with ether, ivashed with
10% sodium blcarbonate solution, washed with water till
neutral and then dried (Na2504)..‘0n removal of the solvent’
a solid residue (0.75 gm) was obtained which on crystallisation
from a mixture of chloroform and methanol afforded needle
shaﬁed crystals of 94, m.é. 179-80°, (X p 75.4°%, This conmpound
was found to be identical in all respect with the sample
prepared'by de Mayo and starrattsa ‘
‘Fbund 3 ‘ Co 78.96; H, 10.48%
Calculated £or Gy H,q0, 3 . C, 78,90: H, 10.59%
IR/: 1735 c:m"1 (unresolved band for cyclopentanone and ester)
On expansion s Two peaks at 1734 (cyclopentafxone) ‘Fig-14
| and 1728 et (o, Me)
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53
Attempt ed _carbomethoxviation of methyl decarboxydehydros

dihydroceanothate 94 using sodium methoxide s

A solﬁhion of 94 (456 mg, im mol) in dry benzene (3 ml)
was added dropwise over E;-hour, under nitrogen to a stirred
mixture of ,054 gm sodium methoxide (1 m,mol, 'prepareé £rom
«023 gm sodium angd methanol in anhydrous condltion) and 0.23 gm
dimethyl carbonate in 5 ml dry bengene in a mild refluxing
condition, After the addition of the ke.“bone. the mixture was
stérried for a further 2-hour in a refluxing condition. The
reaction mixture was cooled in Y an icee~water bath and acidi-
fied with slight excess of aguecus acetic acid, The solvent
was removed under reduced pr-essuré and the residue wés.diluted
with water and extracted with ether. The ether extract was
washed with aqueous sodium bicarbonate to iemove acetic acid,
then with saturated brine, dried (Nazso4) and freed from ether.
A solid residue '(400;25 mg) was obtained: This product on
ocrystallisation from a mixture of chloroform and methanol
furnished colourless needles, of m.p. 179-80°, This compound
was found to be identical with the starting material (m.m.p
and ::R'eong:ariso@. Carbomethoxylation was also attempted usingv
di fferent solvents such as dioxane, toluene and dimethyl
carbonate itself but. in every case the reaction gasie the same

[}

_result,
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Atk tad carbomethoxylation of ineth eca X chydro=-

dgﬁxdmceanoahgtg 94 using potassium tert dute

A solution of 0.3 gm (.0006 gm mol) of the ketone 24
:4in 0.5.ml tért;. butanol was added under nitrogen to a mixture
- 0f 0,73 gm potassium tert, butoxide (+0085 om, mol; prepared
from 0.5 ml tert,butanol and 0.25 gn potassium in anhydrous
condition) and 1 gm dimethyl carbonate, The whole sclution was
refluxed under nitrogen for 24~hours. The reaction mixture was
cooled with an {ice~water bath ané acidified with a slight
excess of acetic Aacid. The solvent was rémved in vacuwo and
the residue was diluted with water\and extracted with ether,
The ether extract was washed with aggeous. sodium bicarbonate
to remove acetic acid, then with s‘aturated brine, dried (Nazso 4)
and solvent removed, A solid residue (.250 mg) was obtained
which on cr‘ystalliéaticn‘from a'mixture of chloroform ang |
methanol gave crystals, m.p.179-80, identical in all respect
with the starting material (m,m.p and IR)

Attempted c'atbomethogxl ation53 of methyl decarboxy

thzdmdihy_dmcegg'othate using sodium hydride

_ A solution of 0.5 gm of the ketone 24 in 30 ml benzene
was added, under nltrcgen, to a refluxing mixture of 0.15 gm
sodium hydride and 1 gm of dimethyl carbonate, The rate of

addition of the benzene solution of the compound was so



adjusted that it corresponded to the rate of distillation by
a distilling arrangement, This procedure was continued for
3-hours. The resul ting sluhrrﬁy was cooled in an ice-water
bath and acidified with a slight excess of aqﬁeou&acetic
-acid, The solvent was removed under vacuo and the residue
was diluted with water and extracted with ether., The ether
extract was wgshed with agueous sodium bicarbonate to remove
acetic acid, then with saturated br:‘l.‘r.xe. dried (N%soé).
Evaporation of ether gave a solid residue (465 mg) which on
crystallisation from a mixture of chloroform and methanol
gave crystals, m.p. 179-80°, identical in all respect with
the starting material (m.m.p and IR . This reaction was .alsc'
attempted in dry dimethylsul foxide as well as in dimethyl-

carbonate alone but in each case the same result was obtained,
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