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C I-lA 'P\ E. R- .III: 

EXl?ERII·1ENTAL 

Hel ting points are uncorrected. The petroleum used 

throughout the investigation had b.p. 60-80°. All optical 

rotations were determined in chloroform solution unless stated 

otherwise. Nr-1R spectra were dete.onined on Varian A-60, HA-100 

and CFT-20 spectrophotometer using chloroform-a solution con

taining tetramethyl silane as reference. The IR spectra \'lere . ·~ I recorde~~o~ye Unicarn-SP-3005 and Beckmann IR-20 spectrqphoto-

meters. UV absorption spectra were taken in Shimad-Zu UV-240 and 

uv Beckmann DU-2 spectrophotometers in 95%. ethanol solution unless 

stated othen·Tise. TLC t·Tas done on chromatoplate of silica gel 

G. (E. Mercl<) and the spots t>1ere developed in iodine vapour 

chamber. The mass spectra were determined with Jeol JMS-D-300 

mass spectrophotometer, using direct sample introduction into the 

ion sourcee GLC spectra were taken in Chemito 3800 spectrophoto-

meter using cholestane as internal reference. 

Extraction of Xanthoxylum Budrunga : Isolation of Lupeol ll : 

:Dried and powdered trunk bark of Xanthoxxlum budrung;a 

(2 kg) -vras extracted with. benzene in a Soxhlet apparatus for 

20 hours. Benzene \->Tas distilled off and the gurrmy residue (10 gm) 

T,las taken up in ether (1.5 litre). The ether solution was washed 

with 10% aqueous sodium hydroxide solution (3 x 300 ml). The 

aqueous alkaline layer was thoroughly shaken vli th ether to remove 
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any neutral·material that might be· present. The ether portion 

·was washed· with water till neutral and then dried (Na 2so4 ) .. 
. " 

Ether was removed when a gummy residue (3 gm) of lupeol 12 

was obtained. 'I'his residue dissolved in benzene (30 ml) was 

"placed qver· a column of· silica gel (100 gm) developed with . 

petroleum and was elut~d with foil6win~ solvents (Table- III). 

Eluent 

Petroleum ether 

Petroleum ether 
Benzene (4:1) 

Petroleum ether: 
Benz en~:! ( 3: 2) 

Table - III 

Fraction . 
50'ml each 

1-4 

.5-8 

9-12 

.. 

Residue on 
evaporation 

Nil 

Nil 

Solid m.p. 212° 

Further elution with more poiar solvent W?S not continued. 

F·ractions 9-12 (2 gm) were combined and crystallised from a 

mixture of chloroform and methanol. The compound g·m.p. 215°, 

(~~ + 33° obtained was the same as the authentic sample of 

lupeol through m.m.p. and CO-TLc.· 

Hydrogenation o"f1Lupeol . .!1.,: Preparation of Lupanol .!]_: 

1~peol ( 5 gm) dissolved in a mixture of ~~hyl acetate 

and acetic acid (80 ml each) was shaken in an_ atmosphere _of 

· hyqrogen in. presence of Pto2 catalyst (0. 2 gm) for three hours 



until absorption of hydrogen ceased. Ethyl acetate was removed 

. by distillation and the solution tV"as diluted "t-lith water 't·lhereby 

a white solid (4.5 gm) separated out which was collected by 

filtration. Crystallisation from a mixture of chlorofor.m and 

methanol furnished colourless plates of ll m.p. 204°, [~Jr. - 15° • ...., 

This compound 13 r.>1as found to be identical with an authentic -
san~le of lupanol (m.m.p. and IR). 

Jones Oxidation of Lupanol ll : Preparation .of Lupa.l').one li : 

To a solution of Lupanol (5 grn) in pure acetone (500 ml) 

was added Jone~(?, reagent drop"t-!ise 't~ith shaking until a faint 

orange colour persisted• 'l'he mixture \'las kept at room tempera

ture for 1 hour, diluted with water and extracted ,.,ith ether. 

The ether layer was \<lashed thoroughly 'itli th water, dried 

(Na2so4 ) and the ether evaporated. The residue (3.5 gm) dissolved 

in benzene was chromatographed over a column of silica gel (100 

gm). The chromatogram "t-ras developed '1.-.rith petroleum and then· 

eluted with the following solvents (Table - IV). 

Eluent 

Petrol~1..'..'11 ether 

Petroleum ether: 
Benzene (4:1) 

~able - IV 

Fractions 
50 ml each 

1-4 

5-8 

Residue on 
evaporation 

Ill·~· ...... 
Nil 

Solid 
0 m.p. 208-10 

Further elution with more polar solvent did not afford 

any material. 
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Fractions 5-8 (3.5 gm) were combined and crystallised from a 

mixture of chlqroform and methanol. The crystallisation furni
~t 

shed colourless needles of 14 m.p. 208°, [oc]
0 + 15°. 

Found c 84.11 H 11.82% 

Calculated for . c 84.52 H 11.74% . 
c3oHso0 

IR (Nujol 1710 -1 (CO) (Fig. 1) n em . 

Hydrazone of Lupanone !! : Preparation of Lupanone Hydrazone ~ 

To the Lupanone 14 (1 gm) in"anhydrous diethylene glycol 

(50 ml) hydrazine hydrate {10 ml) was added and refluxed for 

3 hours. Then the reaction mixture was cool~d and poured into 

water. Soiid precipitate was obtained and washed with water 

thoroughly. Extracted with ether: The solid colourless compound 

15 m.p~ 340° was found. 

Found 

Calculated for 
·C30H52N2 

IR (Nujol) 

c H 11.79% 

c H · 11.82% 

3380,. 324'0 {NH), 

-1 ) 1640 em (C = N (Fig • 2) 
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.Acetylation of Lupanone hydrazone l.§ : Preparation of N-acetyl 

deriva-tive of Lupanonc hydrazone ~: 

The Lu:panone hydrazone !a (500 mg) t-;as acetylated with 

acetic mL~ydrice (15 ml) und pyridine (15 ml). The ·reaction 

miXture was k>spt on 'lrater ·bath for 7 hours. The solid <;>btained 

by usual work up -v,ras dissolved ·in benzene (20 rnl) and chrcmato-

graphed on a colu.'llil of silica gel (20 grn) and eluted with t.he 

foll~~ing solvents (Table - V). 

Eluent 

Petroleum ether 

1'1etroleum eth~: 
Benzene r<.."' ~1( 2.: 1) 

~---t; ~. ·-..., 
~--/ 

Further elution '..rith 

material •. 

Table - V 

JPraction 
50 ml·each 

1-4 

5-8 

I-(~sidue on 
evaporation 

Nil 

more polar solvents did not give any 

Fractions s-a (300 mg) were co~bined and crystallised from a . . . 

mixture of chloroform and methanol. Crystallisation furnished 
0 colourless needles of 1& m.p. 148 • 

Found : c 79.51 H 11.23% 

: c 79o67 H 11.21% 
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IR (Nujol) -1 : 3310, 3190 (NH), 1660 em (CONH) 

(Fig • 3) 

Lead (IV) acetate oxi·dation of Lupanone hydrazone !.2_ and 

subsequent hydrolysis : 

The Lupanone hydrazone 15 (1 gm') in dichloromethane 

(100 ml) was treated at 20°c with lead (IV) acetate (2.2 gm). 

" There was immediate precipitation of lead diacetate and 

evolution of nitrogen. When nitrogen evolution was complete, 

the mixture was filtered. Ethane diol (20 ml) was added to 

_neutralise excess Pb(OAc) 4 and then the mixture was poured 

into water. The organic layer was separated and the aqueous 

layer was extracted with ether (3 x 50 ml). The combined 

solution wa·s 'rlashed with aqueous sodium bicarbonate (2 x 50 ml) 

until neutral and water (2. x 50 ml), dried (Na
2
so4 ) and 

evaporated. The solid compound obtained was dissolved in 

benzene (20 ml). 5%_methanolic potassium hydroxide (20 ml) 

was added to it and refluxed for two hours. The mixture was 

poured into water and the product was extracted with ether in 

th~ usual way. The crude product in benzene was chromatographed 

on silica gel column. Chromatogram was eluted with the following 

solvents (Table- VI). 
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Table - VI 

Eluent Fraction Residue on 
50 ml each evaporation 

Petroleum ether 1-4 Nil 

Petroleum ether 5-8 Solid m.p. 1900 

Petroleum ether: 9-12 Solid m.p. 154-5° 
Benzene (9: 1) 

Petro_leum ether: 
Benzene ( 3: 2) 

13-16 Solid m.p. 195° 

Further elution with more polar solvent did not afford any 

material. 

/ 

F~actions 5-8 (250 mg) were combined and rechromatographed on 

a silver nitra~e (15%) impregnated silica gel column and eluted 

with petroleum ether. The compoundisolated in petroleum ether 

was crystallised from a mixture of chloroform and methanol and 

0 furnished the compound 17·m.p. 198 ,[~]0 

Found 

Calculated for 
c3oHso 

Mass 

G.L.C. 

c 87.69 

c . 87.81 

+ M 410, 395, 367-, 

Single peak 

H 11.99% 

H 12.2% 

.327, 189, 122 m/z 

(Fig. 

("!;"'' • ~g. 

1
H NMR (100 Me) . . 6.71 - 1.17 (6 methyls), d 1.73, 

J 1.65 ( c = c 
I 

CH
3

_ ) (Fig. 

CH3 

4) 

5) 

6) 

. i 
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F.ractions-_9-12 (250 mg) were/com~ined and-crystallisation from 

a mixture :of.chlorof_orm and methanol furnish~d·coloui.less 
. 0 . 

compound 19b m.p. 154-57., yield 25%. 

'. ",.j• 

Found . ·c 84.1 H '12. 01% . 
Calculated for c 84.1.2. H 12.15% 

c3o~s2° 
,. :..1 

IR {Nujol) . 3360 em .. (OH) .. (Fig. 10) 

Fractions 13-16 (300 mg) were combined and ccystallis'ed from 
·- :1 

' ' 

chloroform and· methanol to. furnish colourless compound. 19a 
• ' ' ''f 

m.p." 196° 1 [«]D ~ 16° •' Th~s ~co~pou~d was found to be identical 

with an authentic·sample'of lupanol {m.m.p. and IR). . . 
• ,, 'I 

' 
Dehydration of .lupanol .!1. by phosp}to~s oxy-chloride .:(J?OC1 3 ): 

•" 
The compound lupanol.g ,(5oo'~g) was dissolved in 

pyridine (10 ml). Freshly disti.l_led POC1 3 (2 m,l) was :added on 

it' slowly·and heated.gently.on the steam· b'ath for 2 hours and 

then· ·re:fluxed for 5 min·. The .creaction mixture was well cooled 

arid' :poured into ·crushed. ice·. ,~·i':ri'e prec~pi tate· "Vlas fil·~ered ·and 
. ' ' 

washed With Water,. dried an"d diss"Qlved ~n minimum amount of 
( 

benzene (10 ml) and chromato~raphed on s·i+ic~ .. gel (1~. g) and 
I • •' 

elut~d with the tollowing so~vents (Tab~e -·VII). 

·.:.•. 

I 
I 
I 

I 

I 
[ 
I 



Eluent 

Pe·troleum ether 

Petroleum ether 

I~ I 

Table - VII 

Fractions of 
50 ml each 

1-4 

5-8 

.Residue on 
evaporation 

Nil 

Solid m.p. 188° 

Further elution with more polar solvent did not afford any 

materials. 

Fractions 5-8 (300 mg( were combined and crystallisation from 

a mixture of chloroform and methanol furni·shed the colourj.ess 

compound lup-2-ene. 27 m.p. · i88°, [o<]
0 

+ 13.,6° 

Found 

Calculated for 

c3QH5o 

Mass 

IR (Nujol) 

G.L .. C. 

. . 

. . 
c 

c 

87.73 

87.80 

H 12.01% 

H 12.20% 

..I. + 
M' 4,10, 395 \M- 15), 367,328 m/Z (Fig. 7) 

-1 . 
: 1620, 740 em (cis disubstituted 

double bond) (Fig. 8) 

(Fig • 9) 

Dehydration of lupanol 1..3 .by phosphorus per1tachloride : 

A mixture of lupanol (300 rng), PC15 (600 mg) in dry 

' 
light petroleum (100 ml) was st~rred (45 min, N 2 ) at 0°. The 

20 product obtained (250 mg) after usual work up showed on TLC 

'' 



,/ 

1 (AgN0
3 

- Sio2 gel; solvent : light petroieum) ~t-.vo spqts (one is 
\ 

. minor) •. This mix~ure. was subjected 'to A.gN0
3 

impregnated (15%) 
. l . • ·i 

silica ··g'el chromata'gra!phy and the. singl.e ·compound. 17: (1150 gm) v.ras · 

isolated by petroleum ether Which"was identical with.the olefin 

obtained' from Pb(OAc) 4 r~action,· m.p. 197°,[oG]0 - l9~7°. 

Found 

Calculated for 
C H · 
. 30 50 -< 

IR (Nujol) 

NMR (100-MHZ) 

. . 
/0 • 

. . 

c H 
. ,, 
·a1 .ao · H 12.2% 

. -1 
No pea·k in the, region 699.--90 _CI"Q 

·(tetra substituted alkene) . !: ..• 
I . 

.cf.71- {.17. ( 6 saturatedm~thyls), 

. 1'.73, .. 1.65 ('CH3 - c = c I: \ . c--:-, .. 
~,.__ ., 

c !!3 _, ''--'';;./ i: 

2 vinyl methyls) 

. ) . ' " ' / 

}'Ieerwein-Ponndor.f rec;1~tion. _c::m .. "Lpp~none !!. : . 

A mixture of lupanone. 2:_i .( 1 gm) ,. Al-isopropoxide (1.5 

gm) in dry ~sopropanol ·(~5 ml) ~as distilied slowly with the 

addition of isopropanol to m.ai~tain constant volume. ,After 5 
I ' . • I 

hours the distillate no -1-onger contained ·acetone and :the solu-

tion was concentrated to a small. volume· .. The reactioq mixture 'Wvas 
. ··" .... 

diluted ·_with wa"t:'9r followed _by 10% H2so4 (20 ml) a~d :;the extracted 

· vlith chloroform. The product obtained after removal of chloroform 
' . _../' . . . 

was dissolved in benzene .and chromatographed on a ·column of 
• . ,& 

silica gel {20 gm). The. c~mpound 19b (700 rng) obtained ·W·i:th the 

/ 

I 
I 
I· 

I 

. ' 
I 

' 
. i 

' 

I ., 

' 
' I 
I. 

I 

., 
I 
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eluent (Petroleum ether: Benzene :: 9:1) was crystallised from 
·s"'-~~JQ.be. . 

a miXture of chloroform &~d metha~ol and·show~Aicentical with 

the compound 19b (obtained from Pb(0Ac) 4 reaction) m.p. 156°, 

IP. (Nujol) : 3362 cm-1 (OH). 

Acetylation of the compound _ill: Preparation of Epi-Lupanol 

a.cetate 18b: -
The compound 1.2!2 (300 mg) \tlas acetylated with acetic 

anhydride .llQ ml) and pyridine (10 ml). The reaction mixture was 
I 

J.:.ept over night at room temperature. The solid obtained by usual 

"t·:ork up was dissolved in ben~ene (10 rnl) and chromatographec in 

a column of silica gel (20 gm) and eluted '\vith th~ following 

solvents {Table - VIII}. 

Eluent 

Petroleum ether 

Petroleum ether : 
Benzene (4:1) 

Table - VIll 

Fractions of 
50 ml each 

1-"4 . 

5-8 

Residue an 
evaporation 

Nil 

Further elution 1-Tith more polar solvents d:f.d not give any 

materials. 

-----------------------------------------------------------~-------
Fractions 5-8 (150 mg} were conwined and cr,ystallised from a 

mi~;:t:ure of chloroform and metha..."'lol. The cornpouno l:.§l2 ~-ras obtained, 

m.p .. Or 0 
146 1 LoG]D - 45 • 
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I'oun6. ~ c 81.52 H 11 .. 5% . 
Calculated for .. c 81.7 H 11.49% • 
~32H54°2 

IR (i~ujol) .. 1730~ 1250 -1 (acetate) (Fig. • em 

Mercuric vxide (HgO) oxidation of luparione hy6razone .!§ 

The lupanone hydrazcne ~ (500 mg) in diglyme (25 rnl) 

\vas treated ~t l00°c vlith ·mercuric oxide (HgO) and refluxed for 

2 hours.. Then the mixture was cooled, 'filtered and poured into 

water. The mixture 't·tas tal-;:en in ether "and washed thoroughly •. 

ll) 

_ Ether \~as removed and the gummy .residue v-tas dissolved in benzene, 

·(fS ml) c~xomatographed and eluted with the following solvents 

('1'8Ple .. IX). 

Zluent 

Petroleum ether 

l'etroleum ether 

Table lX 

:Fractions of 
50 rnl each 

l-4. 

s ... a 

.Res;1_due on 
evaporation 

Nil 

Solid m.p. 182° 

Further elution with more polar solvent did not afford any 

materials. 

:o:n. 
Fractions 5-8 (300 mg) were combined andAcrystallisat;i,o? with. 

a mixture of chloroform and methanol furnished the colourless 
.i .r,l .. ~ - . 



IR (Nujol) 

Z (;,.$) I 'B <if 

: !-ti'" 410, 395 (H+ - 15), 3'6xTAm/z. 
/;, 

---~-.\ -1 . : :::1-40 ern (d~substi tuted double bond). 

Extraction of ground Cork : Isolation of friedelin ]Q : 

t 

{ 

Dried and pOW'dered ground cork (2 kg) was extracted with 

petroleum ether in a Soxhlet apparatus for 20 hours. Petroleum 
. . I . 

ether was distilled off and the gummy residue (10 gm) was taken 
1/ . I 

up ~ minimum amount of benzene and was placed over a dry· colurrn 
.lr I . . .. 

o;//silica gel {200 gmD developed vlith petroleum and was eluted. , 1 I ~~Ji· 1:1 the follovring solvents {Table - x). 

l'r 
;' ~Eluent 

Table - X 

Fractions 
50 ml each 

Residue on 
evaporation 

I 

/ 

I 
/ 

Pet~oleum ether 

Pe(troleum ether 

1-4 

5-10 

Nil 

Solid rn.p. 2!57° 

/ 
jr~rther elution with more polar solvent was not continued. 

1 
/ ~~a~~ions 5-10 (7 grn) were combined and crystallization :Erorn 

I 
. 0 

chloroform-methanol afforded pure friedelin £Q , m.p. 269 , 

~L~JD - 45° which was identical with an authentic sample of friedelin. 

--~ /! 
,l 

II 
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Found : c 84.35 H 11.91% 

Calculated for ¥ c 84.44 H 11.81~~ 

c3oHso0 

IR (Nujol) : 1720 ( ) -1 C = 0 em (Fig. 12) 

Preparation of friedelin hycrazone a!: 

Friedelin lQ (1.5 grn) in· anhydrous diethylene glycol (60 

ml) was refluxed with hyqrazine hyd~ate (12 ml) for 2 hours. Then 

the mixture was cooled and poured into ice-cold water. The solid 

white residue was filtered off, wash~d with water and dried 

(Na2so4 ). The compound friedelin .hydrazone, £! m.p. 310° was 

chracterized as the product. 

Found 

Calculated for 
C30H52N2 

lR ~(Nujol) 

. • 

c 

c 

81.65 H 11.98% 

81.78 H 11.95% 

: 3340, 1650 crn-1 (-N-H stretching 

and bending vibration) (Fig. 13) 

Of 
Acetylation of friedelin hydrazone l! : Preparatio~N-acetyl 

derivative of friedelin hydrazone la ' 

~he compound~ (300 mg) .was acetylated with acetic 

anhydride and pyridine (10 ml each). The reaction mixture was 

kept on v1ater bath for 6 hours. Then the mixture v-ras cooled and 

poured into the crushed ice. The solid obtained by usual work 

up was dissolved in benzene (10 ml) and C(ti~omatographed in a 
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column of silica gel (20 gm) and eluted with the following 

solvents (Table- XI). 

Eluent 

Petroleum ether 

Petroleum ether 
Benzene ~4:1) 

' 

Table -XI 

Fractions of 
50 ml each 

1-4 

5-8 

Residue on 
evaporation 

Nil · 

Solid m.p. 242° 

Further elution with ·more polar solvents did not .. afford any 

materials·. 

Fracti.ons· 5-8 (1~0 mg) were· combined and crystallization from 

chloroform-methanol .afforded the compound 22, m.p. 245°o 

Found : c 79.21% H 11.48% 

Calculated for . c 79~32% H . 11 ~·32% . 
C32H54N20 

(Nujol) 3380 -1 (N-H) I 1640 -1 .(-C - NH) IR em em 
II 
0 

(Fig. 14) 
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Lead (IV) acetate oxidat:ion of friedelin hydrazone 21 and 

subsequent hydrQl~ : 

The friedelin hydrazone ~(1 gm) in dichloromethane 

(100 ml) was treated at 20°C w~th lead (IV) acetate (2 gm). 

There was immediate precipitation of lead diacetate· and 

evolution of nitrogen. When nitrogen evolution was complete, 

the mixture was filtered. Ethane diol (15 ml) was added to 

neut:ralise excess Pb (OAc) 4 and. tlie ·mixture was poured into 

water. Then the work up was same ... as described for the case 

of Lupanone hydrazone .. ··The chromatography (silica gel, 20 g) 

With the following solvents are given below (Table -XII). 

Eluent 

Petroleum ether 

Petroleum ether 

Petroleum ether: 
Benzene ( 4:: 1 )_ 

Petroleum ether: 
Benzene (2:3) 

Table - XII 

Fractions of 
50 ml each 

1-4 

5-10 

11..:14 

15-18 

Residue on 
evaporation 

Nil 

Solid, m.p. 
\.. __ . 

Nil 

Solid, m.p. 

265° 

302° 

Further elution with more. polar solvent did not afford-any 

materials a 
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Fractions 5..,.10 (300 mg) were combined and crystallisation from 

chloroform-methanol afforded the white blades of compound0 23, 

m.p~ 268°,[~]0 + 49°, yield 30%. 

?ound 

Calculated for 
c3oHso 

Nass 

IR (Nujol) 

.-
G.L.C. 

: 

c 

c 

87.48% 

87.59% 

H · 12.52% 

H 12.41% 

M+ 410, 395, 361,· 219, 190 ·m/z. (fig.l5) 

-1 820 em (Tri substituted 

double bond) 

· :' Single peak. · 

Fractions 15-18 {450 mg) were combined and crystallisation from 

chioroform-methanol.afforded the CrYStalline compound 25a m.p. 

302°,[oc]0 + 16.2°, yield 45%. 

Found 

Calculated for 

c3oHs2° 

Hass 

IR {Nujol) : 

c 

c 

83.92% 

84.01% 

H 12.5.6% 

H 12.27%·; 

M+ 428, 410 (M+- H20),395, 219, 190 m/Z 

3400 <:m-
1 

(-OH). 

Melting point of the acetylated product ~ of c~mpound 25 was 
. . . . ,• . 1 

315°. IR {Nujol) : 1740, 1260 em- (acetate). The compound 25 
. •· 

was .found to be friedelan-3 o( -ol when compared with the authentic 

sample (m .m. p • and CO-TLC) •. 



/ 
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r-·rercuric Oxide ·(HgO) oxidation of friedelin hydrazone ..£!.: -

The friedelin hydrazone .£!. (500 rng) ip diglyme (25 ml) 

was treated at 100°C with mercuric oxide (HgO).and refluxed fon 

2 hours. Then the mixture w·as cooled, filtered. and poured into 
' I 

'!:later. The mixture was taken in ether and washed thoroughly. 

Ether was removed and the gummy residue· was .dissolved in benzene, 
\ . 

·· (15 ml) chromatographed (silica gel, 14. g) .and eluted with the 

following sol vents (Table - XIII).' 

Eluent 

Petroleum ether 

. " Table .:. XIII 

.. Fractions of 

. so· rnl each 
Residue on 
evapora~iqn --

Nil 

Petroleum ether 

1-4 

I 5-8 Solid, rn.p. 256° 

Further elution tvi th more _polar s.olvent ¢lid not aj,:fo:r::d an~ 

materials. 

Fractions 5-8·(250 mg) were combined and cry~tallisation from 

0 chloroform-methanol furnished the white compound 28, m.p. 254 

l J 46 0 • . ;D + 

:E'ound 

Calculated for 
c3oHso 
G.L.C. 

Mass 

. . 
: 

. . 

I 

c 

c 

) 

87 .. 51% 

87 .·eo% 

Single peak 

.H 12.49% 

H 12.20Y., 

(Fig. 

M+ ~10, 39sc~+-ls), 342 <.M-6·8) rn/z 

(Fig. 

19) 

20) 
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Selenium dioxide (Seo2 ) oxidation of /l 3 friedelene 23 

Preparation of friedel-3-ene-23 al 26 : 

The !:l 3- friedelene 23 (0.5 gm) was dissolved in 1 litre - " 

-acetic acid. 0.8 gm selenium dioxide was added and refluxed for 

4 hours. The hot solution was fiitered, cooled and poured into 

water. Then'the mixture was extracted With ether, washed with 

·Water until neutral and dried (Na2so4 ). Then the residue was 

dissolved in minimum amount of benzene and chromatographed on 

a column of silica g~l. (12 gm) apd eluted vli th .the following 

rl 
solvents (Table (r XIV}. 

.Eluent 

" Petroleum ether 

Petroleum ether: 

Benzene (4:1) 

Table - XIV 

Fractions of 
50 ml each 

1-4 

'" " 

Residue on 
evaporation 

Nil 

Solid, m.p~ 264° 

(800 mg) 

Further elution with·more polar solvents did not afford any 

'. 
materials~ 

'' 



Fractions 5-8- (800 mg) were combined and crystalliZation \vi th 

chloroform-methanol furnished the c.r-ys·talline compound 26, 

0 rn.p .. 265 • 

Found 

Calculated for 
c30H4s0 

UV (ethanol) 

IR (Nujol) 

NMR (200 l\1HZ) 

. . 

. . 

c H 11.51% 

c 84.78% H 11v43% 

227 m f", 330 r:' /': 
{ rX.;f~ unsaturated ald~hyde') (Fig,; 16) 

. I ~1 
2720, 1680, 1640, 1420,830 em 

. {signals ~or o<)f unsaturated. 

aldehyde) (~ig~ 17) 

J .74 .·: 1 .. 14 (7 methyls), 

6.52 (-c = 8 - CH0 1 1H,m) 
\ . I 

H c 
·o 

\I 
9.24' c..:c = c "":" c, fH,S) 

\ I I 
H· c H~' {Fig. 18) 
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Bamford Stevens reaction on lupanone tosyl hydrazone ~ of 

lupanone 14. in orotic condition:· - " 

To lupanone (2 gm) dissolved in 50 ml ethanol 4 gm of 

p-tolune sulphonyl hydrazide {freshly prepared) was added and 

refluxed for 3 hrs. Then the mixture was kept overnight and the 

soli¢! hyd~azone was filtered off 'and washed with methanol 9-nd 
• ·.. I ' -· 

dried. L~panone tosylhydrazone ~ thus obt~ined (1 gm) was 

taken in a mixture. of sodiu~ in ethylene glycol (1 gm Na in 10 

21' 
ml ethyl7ne glycol) and refluxed gently for 3 hrs. .Then the 

mixture was poured in water, filtered and d~ied. The compound 

obtained was chroinatographed on ~·iiica gel (20 gm) column~- The 

petroleum ether ·fractions were combined (0.52 gm) ,and crysta-

llisation from a mix~ure of chlor6~o~ and methanol furnished 
' I' ," 0 

the compound 17 (.500 mg), m.p,. 195 •. Hi·xed m.·p. With the'com-

pound 17 which vias found from .Pb {OAc) 
4 

·reaction on lupanone· 

hydrazone 15, was 198° •·. 

Bamford Stevens reaction on lupanone. tosylhydrazone ~ of 

lupanone !! in aprotic c9ndition: 
• J 

The compound lupanone tosylhydrazone 29 {500 mg) which - .. . " ~ 

\vas obtained by the same way ·described previously,was taken in a 

mixture of sodium methoxide (prepared freshly from sodium (1 gm) 

and· dry ·methanol {10 gm) and then excess methanol removed by 
' 21 

di'stillation) in diglyme {10 ml) and refluxed for 3 hrs. Then 

the mixture was poured into water, filtered and dried .. After 
. \ 

chromatography of the· product on silica gel (15 gm), the compound 

27 (320 mg) m.po '187° was obtained in petroleum ether fractions. 

r'lixed m.p. \vith lup-2-ene 27 obtained by two ways(l) POC1 3 



r· 

product of lupanol 1~ and (2) HgO product of lupanone hydrazone 

15 found identical (m.p. 188°). 

Bamford Stevens ·reacti"on on friedelin tosylhydrazone·30 of . ==-

fri'edelin '20 in protic con-dition: 

Friedelin tosylhydrazone 30 (500 mg) which was prepared by 

the reaction of friedelin 20 with p-toluene sulphonyl hydrazide 

described previously for the case of lupanone, was dissolved in 
. I 

sodium (1 gm) in ethylene glycol: (10 ml) and refluxed for, 
. . 21 
3 ho.urs. V~ork up as usual was ·described previously. Then the 

,-· 

· residue was dissolved in minimum amount of· benzene" {15 ml) and 
I , 

chromatographed on a colu~n. of. silica gel (20 gm) furnished the 

crystals (200 mg) of compound 23, m.p. 265°. r·'dxed m.p. with A 3 
--- ' . 

friedelene showed 
' . 3 

that the compound 23 was identical with L1 
-' I 

friedelene. 23 (obtained from Pb(OAc)~ oxidation of friedelin 20). 
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