CHAPTER - TIX

EXPERIMENTAL

Melting points are uncorrected. Petroleum ether used

. (o}
throughout the investigation had b.pe. in the range of 60-80 .
The infrared spectra were recorded in Beckmann IR-20 Spectro-

phot ometer. Mass spectra were recorded by electron impact method.

Silica gel used for column chromatography was of 60-120 mesh

¢BDH). TLC were performed in chromatoplates prepared on glass

strips with silica gel G (BDH).

Isolat ion of Friedelin from bark Cork.

3 kgs of finely powdered cork was extracted with
petroleum ether in a aoxhlet apparatus for 18 hours. After
removal of the solvent, a white solid separated out. The solid
was dissolved in minimum volume of benzene and chromatographed
over silica gel column developed with petroleum ether. Elution
of the column with petroleum ether gave shining crystals of

. 53 o °
friedelin , m.p. 252_3-JE]D ~48¢7

aut oxidat ion of friedelin:

Friedelin (2 gm) isolated from bark cork suspended in
Potassium tertiary butoxide (prepared from 6 gm of potassium
and 60 ml of tertiary butanol) was shaken in a stream of oxygen
for three hours. The reaction mixture was then diluted with water
and then 6N hydrochloric acid was added till the solution was
acidic. It was then extracted with chloroform (150 ml) and the

combined extract was dried (Na, 50, ) and the solvent was removed
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under reduced pressure. A yellowish gummy residue (l.9 gm) was
obt ained. It gave positive ferric chloride test for phenol. TIC

of the crude product showed morethan three spots on chromato-

plate (using benzene as eluent), indicating the pfesence of at
least three compoﬁnds. The product could not be purified by
crystallisation, hence was subjected to chromatographic separa-
tion on siiica gel column developed with betroleum ether. The
following solvents were used for elution.

Table 1

Chromatography of the above gummy material (19 gm)

Eluent' Fract ions Residue on Melténg'Point
100 ml each evaporation _ C
o)
Petroleum ether 1-10 Solid 210-214
{600 mg)
Pet roleum ether 3 ‘ 11-13 ' Nil -
benzene (4:1)
' o
Petroleum ether : 1417 S0l1lid 261-64
benzene (3:2) (30 mg)
Petroleum ether 3 18-20 Nil -
benzene (2:3)
Petroleum ether : 21-23 Nil -
benzene (l:i4) '
Benzene . 2223 ©il (100 mg) -
Benzene: Ether (9:1) 2427 Cil incorporated -
with solid
(750 mg)
Benzene : Ether (4:1) 28-30 White solid 237-40O
. . (250 mg?
Benzene i Ether (3:2) 31-33 Gummy solid 248-51°

Further elution with more polar solvents did not afford any
solid material.
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Examination of fractions 1-10 (Table l): Isolation of 3-nor-

.A?(4)-tertiary butyl friedelinate (&) 46

The solid fractions 1-10 (Table 1) were combined
(600 my), m.p. 210—140, which after crystallisation from a
mixt ure of chloroform and methanol asfforded needle shaped
crystals m.p. 2180,[xjg?~8.4o. It showed a single round spot
on a chromatoplate and responded TNM test.

Analysis report i

%C %H
Found 82.21 11.07
= ~ O 8 . 1 008
Calculated for C34H56 ) 2425 1
Nujol -1
IR 3 § ] 1705, 1635, 1250, 870, 790 cm .
max
(Fig. 1)
uv =‘xnex {spectroscopic methanol) 235 nm
+ + |
Mass 3 m/z 496 (M ), 440 (M =~ CH,-C = CH2)
425 (440 - Gi;), 219, 205.

M ww (&cnc13) : 0.805, 0.9375, 0.940, 0.965, 0.990,
1.015, 1.18 {7g, 21H, 7 t-ai.),
, CH 3

=
1.4825 (g, #, 0-¢ _ ciy )

|

s

|

l.54 (s, 3H, =C - &

)
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3¢ nMr & 166.73, 163.64, 127.92, 79.55, 50.29, 40.45,
38.22, 36.48, 29.99, 28.15‘(10§, 10 )é-),
39.31, 38.22, 36.49, 35.07, 35.98, 35.30, 32.77,
32.29, 30.2, 18.6 (10, 10 - éﬁz),‘ss.os, 32.19,
31.79, 28.36, 28.36, 28.36, 19.86, 18.61, 18.2,
17.88, 11.32 (11 q, 11 -GHy), 62.44, 53.66,

|
42.87 (3d, 3 - C-H)ppm

-

(Fige. 5)

Examination of fractions 14-17 (Table 1) : Isolation of diosphenol

i

form of friedelan-dionee.

The fractions 14-17 (Table 1) were combined (50 mg)
and crystallised from a mixture of chloroform and methanol
which afforded crystals (30.mg}, m.p. 265-60,EGD 18.60, TZC
of the compound showed double spots on a chromatoplate. Ethanolic
solution of. it ga&e greenAcolouration wiﬁh neutral ferric

. Chloride solution. It gave vellow colduration with TNM.

Analysis reports

%C ' %H
Found 81.78 10.35
8l.81 10.9

Calculated for C3OH4802

’ Nujol )
IR 3 §;§i° 3600, 3200° (-CH), 1685 (conjugated - C = 0), |

. -1
1665, 1610, 840 (~-C = C=) cm
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UV {(methanol) i )%nax 269 nm, logl 4.07 -

Examinat ion of fractions 24-27 (Table 1):

The fractions 24-27 {(Table 1) were combined(750 mgJ.

TLC experiment of the compound showed three distinct but close

spots, hernce, this was set aside for further purification. .

Examination of fractions 28-30 (Table 1) : Isolation of 20~

hydroxy-2-carboxy-3-nor-Friedelane, 48 (C).

The fractions 28.30 (Table 1) were combined (250 mg)
and crystallised from chloroform and methanol to afford white
o _.
amorphous powder mepPs. 242-4 . It showed negative test with TNM.

It also showed single spot on TLC plate.

Anaiysis report d

%C Y%H
Found , 78.21 10.83
Calculated for C 78.42 10.91

(0]
30750°3
bNujol

max

IR 3 3600-2800 (hump) (-OH), 1730-1695 (~COOH)

(Fig. 8)
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M NMR (§cpc1,) & 0.74,.0.52, 0.96, 0.96, 1.02, 1.14, 1.14,
’ H

|
Wg,Zm,7t:4Lq%),O&B(g,%ﬁ.@Jﬁy

2.5-2.6 (2H, H,€ - C - OH)"

3.8-3.9 (, _? - CcHy)
H

—

4.51 (H, -C - ci)
| éooa
12.0-12.1 (H, -C - OH) ppm
éopg
(Fig. 9)
Mass (m/z), rel. inst. s 458 (M+, 13.15), 440 (M+ -18, 14.24)
425 (440-CH3., 10.00), 341, 205 (base)
(Fig. 10)

Examinat ion of fractions 31-33 (Table 1) : Isolation of

Lactol 50 (D).

The fractions 31-33 (Table 1) were combined (100 mg) and

crystallised from‘chloroform_methanol mixture to yield white

. : o
amorphous powder (75 mgl) M pPs 253-5 .

Analysis report:

%C %H
Found 78. 16 10.75
‘ H o. - 78.42 10. 91
Calcglated for C3O 50 3
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UV : No absorption betwéen 220-300 nm.
s -1
N .
IR : 5 ujol 3520 (=OH), 1730 ( C = 0) cm
H,NMR;&SCDC13) i-Peaks at 0.88-1.19 (5g, 15H, s_c-qﬁ3),
1.2 (.“l, 3H’ "'lC-CI;i.3)!
H
l.26 (m, 3H, C = ch),.
1.35 (g, 3H, C - gﬁ3), .
2.66—2.7 ‘_(_i_, H, "O—CH"OE-C)ppm

(Fig. 12)
e +
Mass (m/z) relative intensity : 458 (M ), 440(M -H,O, 8.33)
412 (M"-co, 6.38), 381 (11.36)
- and 95 (base peak)

(Fig. 13)

Examinat ion of fractions 24-27 (Table 1) : Acetylation of the

oily solid : Isolation of A-nor-friedelene 49, 3-nor-Friedelin

244 2(4)
AN\ (4 acetate 51, and 3-nor- 4;(

- friedelin-~2-carboxylic

acid 47a.

To a solution of oily:solid-massvfractions 2427 (Téble 1)
(750 mg) dissolved in pyridine (7.5 ml) was added acetié anhydride
(7.5 ml) and the mixture kept over water bath for 12 hours. The
mixture was poured'inﬁo ice cold water and the solid was collected

by filtration. A crude acetylated product (700 mg) was obtained.
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_ It showed three spots on a chromatoplate (developed with

benzene-ethyl acétate, 9:1).

)

I£ was then chromatographed over a column of silica
gel (15 gm) .-+, developed with petroleum ether. The above
residue (700 mg) dissolved in benzene (10 ml) was added to the

column. The following solvents were used for elution (Table 2).

Table 2

Chromat ography of the acetylated product (700 mg)

' .
Eluent . Fract ions Residue M.P.
100 ml each

« o
Petroleum ether 1.4 Spliad 218=22
(150 mgy) .
o
Petroleum ether 3 5-10 Solid 229-33
benzene (4:1) ' , (220 mg)
Petroleum ether: 11-13 Nil -
benzene (3:2)
Petroleum ether:i 14-15 . Nil -
benzene (1:4)
Benzene 16-17 0il (100 mg) -
Benzene : ether (9:l) 18-24 301id ( 200 my) 280-5°

Further elution with more polar solvent did not yield any solid

Mmaterial.
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Examination of fractions 1-4 (Table 2): Isolation of A-nor-

friedelene, 48 (Bl)

The above fractions 1-4 (Table 27 were combined (150 g )
and crystallised from a mixture of chloroform and methanol,

v o2

o . , o _
when a crystalline solid m.p. 227-8 ’Bﬂn | + 40 was obtained.
It showed a single spot on a chromatoplate and gave yellow
colouration with TNM5

Analysis report: ’

% %H
Found ' 88.02 12.29
Calculated for C29H48 87.87 12.12
Nujol -1
R : S ] 1650, 810 cm
max

(Fig. 14)

[}

1}{ ND’IR 6360 M‘IZ) 3 0084, 0. 94,*0097, l.C‘O, 1.01,‘ 1-02

>
écoel,) ‘ ‘ '
1, 1.18 (21H, seven tertiary methyl group),

1.57 (3H, tertiary methyl group on double
bond, =C - ci ), 5.30 (g, M, C = CHY ppm
|  (Fig. 15)

' + +
Mass (m/z), rel. inst. s 39% (M 20.7), 381 (M - CH loo),

3’
257, 243 (5.00), 205 (20}, 191(15),

177, 163, 149.

, \ ' (Fig. 16)
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Examinat ion of fractions 5-10 (Table 2): Isolation of 3-nor-

friedelin- 43?(4)-2-acetate 51 (Bz)

The fractions 5-10 (Table 2) were combined (220 ng),

o
MePe 229~33 and crystallised from a mixture of chloroform

. - o)
and methanol to afford needle shaped crystals, mepe. 235-7 .

It showed a single round spot on TLC plate and showed
Positive . TNM teste.

Analysis reports

%C %1
Found 81. 65 11.21
Calculated for C31H5002 §1.93 11.01
. " . —l
max R

| (Fig. 17)
Ly nMr (360 Mig) @ Pgaksqat 0.94, 0.94, 0.58, 0.99, 1;01,
(6cociy) 1.01, 1.17 (7g, 23{; 7 t ~CH3J), 1.55 (s,
3H, methyl group on double bond; = C-C§3)

2.13 (g, 3H

_o_d-cgé) ppm

' | (Fig. 18) .

Mass (m/z) ¢ 454 (M+'), 439 (M+_15), 412, 397, 381, 205,
and 191. o
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Examinat ion of fractions 18-24 {Table 2) : Isolation of 3-nor-

4&2(4)_Friedelin-z-carboxylic acid, 47a (B3)-

The fractions 18-24 (Table 2) were combined (.2 gm) and

crystallised from chloroform-methanol mixture to afford white

o
amorphous solid, mep. 290-2 . It responded positive TNM test.

Analysis report:

%C YH
Found ) 81l.97 10.54
H © 81.818 10.909
Calculated for C3O 482
‘Nu'ol =1
IR sg 39 3400-2600 ¢(hump), 1670, 1620 cm
max

(Fig. 20)
+ ”
Mass (m/z) : 440(M , 34.8), 425 (M - CHg, 20.3),
382 (3.4), 316 (7), 205(40), 191, 40 (base).

(Fige. 21)

: 2(4) P . .

Esterification of 3-nor- A -friedelin-2.carboxylic acid
432(4)

47a to 3=-nor-

S

-methyl friedelinate 47b.

2(4)
3-nor- A

-friedelin-2-carboxylic acid 47z (100 mg)
was dissolved in ether and cooled to Oo by keeping the conical
fiask in a freezing mixture bath. To.this ethereal solution was
added well cooled ether solution of diazomethane prepared from
‘500 my of nitrosomethyl urea and Qas Kept ovemight. On the

following day excess of diazomethane was destroyed with acetic

acid. The ether solution was washed with water, 1l0% sodium



-197-

bicarbonate solution and again with water till neutral and
then dried over anhydrous sodium sulphate. Evaporation of

ether yielded a solid residue (90 mg). This after crystalli-- .
sation from acetone-methanol mixture yielded needle shaped

‘ . o _ ,
crystals (75 mg) mep. 206-7 . It showed positive test with
TNM and showed a single round spot on a chromatoplate. It

2(4)

Wwas analysed for 3-nor- A -methyl friedelinate 47b.

Analysis report:

% %l

Found : 81.79 11.07
Calculated for C31H5002 81,93 11.01
Nujol . -1
IR s 1710, 1225 (coocHB), 1635, 850, 810 ( C = C Jem
ma x

(Fig. 22)

JH NMR (360 NIHZ) 00887, Oe 942, 00976, 00998 (2 Me),

Scocly) | 1.019, 1.18 (7g, 21H, 7 £ ~CHj),

e

1.96 (g, 3H, tertiary methyl group
on double bond)
"3.70 ‘2v 3H, -cooqg3), 2426 (m, 2H,

2

2c-cooc33) PpM.

(Fig. 23)
. 4 + .
Mass (m/z) rel. inste. 454 (M, 34.5), 439 (M -CHg, 31.4),

330, 205, 191, 177, 149.

" (Fig. 24)
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2647} .
Hydrogenation of 3-nor- & -methyl fridelinate 47b to

2 —cerbomethoxy A-nor-friedelin 49.

PR N PR T WP

50 mg of 3.nor- 53(4)-nethyl friedelinate 47b in
glacial acetic acid (1.5 ml) and ethyl acetate (le5 ml) was
reduced with hydrogen at atmospheric pressure in presence of
Adam's catalyst (1 mg). The catalyst was filtered off£, the
solvent evaporated in vacuum and the residee on crystallisa-
tion from a mixture of chloroformfmethanol afforded crystals
(35 mg), mepe 263—50, identical with sample of 2o<-carbome£hoxy_

A_nor-friedelene 49 (m.m.p., CCG-IR, CO_TLC).

_ o , , A2(4)
Lithium ethylene diamine (Li-EDA)} reduction of 3-nor- -

tertiary butyl friedelinate (a), 46 -

200 mg of A, 46 was dissolved in éry ethylenediamine
(60 ml) and to this solution Wwas added“litﬁium metal (200 mg) -
in small pieces at intervals. The mixture was refluxed for 2
hours under nitrogen blanket. The reacgion mixture was cooled
and treated with solid ammonium chloride to destroy excess of
lithium metal. It was acidified with dile. HCl, extracted with
ether and trEaﬁed with dil. NaCH to separate the neutral and
acid partse. |

Treatment of alkali layer (acid part)

The alkali layer was treated with dil. HCl till the
whole solut ion was acﬁdic. White solid was precipitated. It

Was extracted with ether, washed several times with water till
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neutrél. The ether solution was dried over anhydrous sodium
sulphate. After recovery of ether, a yellowish gummy solid
Was obtained. The crude product showed a single spot on a
TILC plate. Hence it wés subjec;ed to crystallisation. On
repeated crystallisation from chloroform-methanol mixture it

. o
afforded white amorphous solid m.p. 246-7 . The compound showed

. y - H O
negative TNM test. It was énalysed for C30 502

Adnalysis reports:

%G %H -
Found ‘ 81.37 l1le29
H © 81.44 11.33
Calculated for C30 50 2

o ' =1
iR : §Nu3°l 3400-2600 (hump), 1690-1700 (-COCH) cm
max
(Fig. 257
. N .
Mass (m/z) rel. int. & 442 (M, 13.6), 427 (M - G, 12.8)
413 (6.7), 318(20), 69 (base).
(Fig. 26)
Hydrolysis of 3-nor- A ~-tertiary butyl friedelinate 45, (a)

with 20% methanolic KOH:

3-nor- 43(4)-tertiary butyl friedelinate 46, & ( 150 mg)

dissolved in benzene (2 ml) was refluxed with 20% methanolic
KOH (15 ml) for 4 hours. After 4 hours the mixture was then

cooled and poured on ice-cold water when a white solid separated

out. It was extracted with ether and the ether solution was
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separated from the alkali layer. The ether solution was washed -

with li+tle water to remove any acidic parte. The alkali layer

and water wash were mixed and kept aside for further treatment.

Treatment of neutral part.

The ethereal solution which now contained neutral part
only, was washed with dil. HCl, then with water till neutral
and finally dried over anhydrous sodium sulphate. The filtered
ether solution on evaporation to dryness yielded white solid
(80 mg). It showed é single roundspot on a chromatoplate and
responded TNM test. On eéreful crystallisation. from chloroform.
methanol mixture it yielded needle shaped crystals of mep.
227_80. It was analysed for Cc_. H, . and was found identical

29 48
with €y (m.m.p., -IR, CO~TLC) the structure of which has been

established as A~nor-friedelene 4S.. -7 .

Treatment of alkali layer (Acid part)

The alkali layer that.reﬁainéd after separation of
neutral part was treéted with 20% HCl +ill the whole solution
Wwas acidic. White precipitate thét separated out was extracted
with ether. The ether solut ion was washed with water and dried
over anhydrous sodium sulphate. After récovery of ether, a

yellowish white residue was left. It showed a single spos on
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a chromatoplate. Hence it was crystallised from chloroform~
methanol'mixture'to afford white amorphous powder, m.p. 250~

20. It was found identical with 47a, (B3) A MeMeDes, CO-IR,

- (4
CO.TLC_/ which has been characterised as 3-nor- 432 ).

friedelin-2-carboxylic acid 4Ja. - e emeey wtg o

k. — 2 e

Esterification of 2 -hydroxy-2-carboxy~3-nor-Friedelane,

48 (C): Isolation of C

——

' H o, (')
345 g% (2" )y C3qfl g0y 1270,

o (g'), C,H 0 (g')»and C,.H (g').

(o]
C34f5g 3254 4 31752 3

2 @_hydroxy_z—carb0xy-3-nor_Friedelane, 48 ( 200 mg)

. o)
- Was dissolved in ether and cooled to 5 « To this was added

well cooled etherpal solution of diazomethane prepared from
500 my nitrosomethyl urea and was kept overnight..Next day,
excess of diazomethane was destroyed with acetic acid. The
ether solution was washed with water, 10% NaHCO; solution and
again with w;ter?tiil neutral and was dried (Na2504)- Evapora-
tion of ether vielded a solid residue. This after several
orystallisations fromvacetone-methanol mixture gave needle
shaped orvstals. TIC gave single spot, but m.p. determination

did not show fixed me.p. TNM gave negative test.

1H NMR (SCDSl3) $ 2.15 and 2.21 {(single proton at C-10)
' 3683, 3.68, 3.69, 3.71 and 3.77 (5 methyl
of oarboxYlate) Ppm

(Fig. 27)
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L+
Mass : mass peaks at my/z 530, 8514, 502 and 472 (M ),

457, 454, 439, 429, 413.
(Fig. 28)
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