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CH~ER III 

··.· .. _ .. , EXPERIMENT it 

Melting points are uncorrected. The petro~eum ether 

used during investigation had b.p. 60-80°C. J:nfrared spe,~tra 

were recorded as nujol mull on Beckman IR-20, Parkin Elmer, 

Pye Unicam 5P 3--3005 5pec·trophotometers. 
1

H NMR spectra 11'/ere 

recorded in Bruker WH-409 ar,td Varian .... 200 spect~o!l1E!tep~ 

using CDCl3 containing Tt-15 as interpq.l reference. ~ 3 c NHR 

spectra were determined on Bruker WH.:...270 spectrumeter i.ll~ing 

coc1
3 

sol uti on ccntaining '!115 as ·in.~ernal reference. '+'P'= 

UV-absorption spect:ra were taken in methanol on 5himadzu UV-240 

spectrophotometer and mas$ $pectra were re~corded by electron 

impact method in Varian Mat 711 instrument. (70 eV), Varian Mat 

125 and JM5-D 300 spectrometers. Th~ c~iwnn chromatogra~hy was 
! , I , 

perfonne(j_ ~y~r silica gel (60-120 rhesh, BDH}. 'J:'LC were performed 

in chromat9plates prepa.ted on glaSs s:t+ip:s witli sili!=a gel G 

l 
(E. Merck). All the. optica,l rotat.:j.ono?. wer13 detennined ih 

chloroform solution. 

PREPARATION OF LUP-1 (2) -EN,_3•0NE 1 BY DEHYDROBROMINATION OF 

2 oC-BROMO LUPANONE. 

Described in Part I.r page, 276. 
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Lithium alur.linium hydrid~ reduction of cc.;.mpound ~ 
--;--

Preparation 

of lup-1 (2)-cne-3 oC-ol ~ 

A solution of compound l (.$g) in dry ethe~ (200 ml) 

was' reflux_ed with lithium aJumini.um htdrfc]e (0.8q) fr t1 hr. 

Excess LAH ':!as destrcyed by adding a saturated sol uti on of N a 2so 4 

at room temperature. The ethereal layer was separated and the 

aqueous layer was extracted wi·th ether an.ci the two ethe.r solutions 

were mixed, vlashed with water and dried (N a
2
so 4 ). The n~moval 

of 8ther yielded a white residue (• Bg). 'l'he residue was dissolved 

in minimum volume uf b~:nzene and ~as chromatus;ra~·hed ov:::r silica 

gel (20g). The column was develop~d with petroleum ether and 

eluted with the following sc.•lV·c nts ('I' able 1). 

. Eluents 

Petroleum ether 

Petroleum ether::-: 
benzene ( 4: 1 ) 

Petroleum e·ther: 
benzene (3:2) 

1 

) 

Table 1 

Fractions 
50 ml each 

1-3 

4-16 

17-19 

l 
X 
~ 

-----,------
Residue on I }tel ting point 
evaporation l 

Nil 

~·lhi te solid 

Oil 

0 149-52 

Fu;rther e lutlon with more polar solvent did not afford any 

solid material. 
·-------- ·----- ·-----------------------

, 
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~~i!l_ation of fractions 41 16 (Tablel): Isolation of 

Fractions 4-16 (Table 1) were cc,mb5.ned (O. 75g, TLC 

single ·spot)· 2nd crystallised from chloroform-methanol mixture. 

The crystallisation afforc'H:~d white arnorphours powder of compound 

A m.p. ~53-55°, which was identified as lu.p-1 (2 )-ene-3 c(!_ ol 2. - . -

Analysis report %C 

Found 84.43 11.80 

Calculated for 

c3oHso0 

TNM test : Positive 

84.44 

_ ( Nujol 
~ 3200-3450 .cm-1 (-OH), IR • 

max 
880 cm-l ( = CH

2
) 

+ 
Mass m/z at 426 ~.-}1_7 I 411 /_-M - CH 

+ 
3 _7 

3)3 L4o8 - CH3 J, 383 L"M -
I 

2871 231, Fll, 1 G3, 134, 123, 

109, 95, 81, 169, 69, 55. 
. -. 

1
H NMR (CDC1

3
): o. 76-1.06 (8 methyls), 

I 408 rk 
- l + 

C3H7 J, 
121 (base 

5. 95 and 5. B1 (2££, J = 3 and 10 Hz, 

!iC = qj) 

3. cr6 (_!::, J = 3 HZ, 3 -Ct!_-OH) ppm 

(Fig;. 1) \ 

+ 
- H 0 7 2 - I 

peak), 

(Fig .. 2) 

(Fig.; 3) 
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TREATMENT OF LUP-1 (2)-EN-3 oC- OL WITH H20r, IN T-BUTAl\fOL··· 
.::.. 

iVIETHY;LENE CHLORIDE CC:NTAIN ING p-'l':JLUENE SlfLPHONIC ACID. 

To a scl ution of compound 3_ ( O. 7g) in methylene 

chloride .( 100 ml) was aaded 8 0 ml of oxidising sol uti on which 

was prepared from~ ml of 3()>/o H2o2 _ in .. so n11 of tertiary butyl 

alcohol containing 3. Og of p-tol uene sulphonic acid at room 

temperature. The solution was stirred slowly for 72 hours ana 

was thenp9ured into \vater. The mixture was extracted with 

methylene chloride and the methylc:rle chloride solution was 

washed with water, aqueous sodium bicarbc.nate sc·lution and 

then again \vi th w.ater. The organic layer v.ras dried over 

anhydrous N a 2so 4 and was then evar_,orated v;•hen a solid residue 

of o. 75 gm, was obtained. 'The residue was dissolved in minimum 

volume of benzene and was ~hromatographed over silica gel 

(20 gm). 'l'he column was develuped wi·th petroleum ether and 

eluted with the follow in'=.-. solv."'nts (Table 2). 
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Table 2 

----- ~ ------r-
Eluent ·I Fraction 

___________ j 50 ml_::ach 

i Residue on R Mel tii19 point 

--:.;.}. __ evaporation ~-----------

Petroleum ether 

Petroleum ether 

Petroleum ether: 
benz·ene (4 .. :.1) 

Petroleum ether: 
benzene (3: 2) 

PetrGleum ether: 
benzene (2: 3) 

Petroleum ether: 
benzene ( 1:4) 

Benzene 

1 

2-7 

8-12 

13-17 

18-~2 

24-27 

28-30 

white solid 

\.vhite solid 

Solid 

Solid 

vvhi te solid 

Oil 

0 
189":"90 

213-14° 

0 
218·.,.19 

0 198·-200 c 

Further elution wi·th more polar solvent did not yield any 

solid material. 

---·-------

Exarninati•Jn of frc:tctions 2-7 (Table 2): Isolation of 3 cC - t-

·butyl-1oC, 2 c:C-epoxy lupane 3 

Fractions 2-7 ('rab+e 2) showed homogcnei ty on TLC pl a·te 

wt::re combined (70 mg). The crystallisation of the solid so 

obtained from a mixture of chloroform and methanol ufforde( fine 

0 
needle shc.ped crystals of compound :§. m. p. 193-94 nnd was 

identifi<:::d as 3 OC:-t-butoxy-1 oC i 2 oC-epoxy lupane 3. 
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Analysis rer~·ort %C YJ-I 

Founc 81.89 11.59 

Ci:i.lcul ateC:l for 

c34H58°2 81.93 11.65 

TNI'1 test No yellow co1• uratiun 

IR : No characteristic absorption .• (F,t<;_f .. 4) 

111 NI-.m (CDCl ) : O. 76, C. 801 O.e41 O. 95, O. 971 1. 08 
3 

(6S, H".H, 6t .. CI-I-=>), o. 79 and 0. 85 (2c~ 1 6H, 
- ..J 

CI-IlvJ.e" , J == 7 Hz ) 1 1. 1 9 
L. 

2.91 (9., 1H 1 J = 4HZ); 3.55 (dd, HI, 

J = 2, 4Hz), 4.37 (d, 1H, ,J = 2 Hz)ppm 

(Fig. 5) 

+ + 
m/z at 482 /:MJ , 426 C·H -

+ 
C4H8 J , 4~5 L-J.Vl - C4H9 J, 

409 L-].\1 - C4H90 J I 408 z-~1 
+ 

- C4H100 J I 393 L 408 -

CH3 J I 34~, 315, 286, 233, 219, 216, 405, 1541 

98 (base peak). 

(Fig. 6) 

chloro-1oC 1 2c('-epoxy lupane i 

F rc-1ctions 8-12 ('l'c:ble 2) s;K'v!Cd single sr;ot on 'l'LC 

plate were. comb.::.ned (75 mg) and crystallised from chloroform-

methanol rr.ixt.ure. Th~ cry.:;tallisaL.on afforded white crystals 

of compound C m.p. 218-19° sho>ved positive Beilste:Ln te;:;t :for 



'f. 

haloc;:en and was ic:.entified as 3 oC'-chloro-1 oC,. 2oC-epozy 

An<::~lysis re::: ,CJ.r:t 

Founc5 

Calculc.ted for 
c30H4~CC1 

77.86 10.78 

77.92 10.60 

Beilstein test : Positive 

TNM test No yellow colouratioh 

Nujol 
IR, 

max 
880 cm-1 (epoxide ring) 

1
H NMR (CDCl.J) : 

,J 

0.75, C.96, 0.99, 1.05, 1.09, 1.12 {6S, 
I -

466 

18H, 6t-CH
3 

~, o. 76 and 0. 94 (2_9, 6H, -CHtvle2 , 

J = 6.5 Hz); 2.91 CQ, 1H, J = 3.8 Hz), 

3.53 (ciq, 1H, .;· = 2.3 and 3.6 Hz), 4.36 (~, 

1H, u = 2.1 :Hz) f'Pm . (Fig. 9} 

+ + 
Mass m/z at 462, 460 L'M_7 (1:3), 445 L-M- Cl_7, 419, 

+ 
417 ,{""Ivl- Crfrler.J, 274, 259, 231, 191, 163, 123. 

L . 

(Fig. 8) 

lup-1.(2 )-en-3-one ~ 

F'raction 13-17 ('I'able 2) showed homogeneity on TLC 

plate were cowbined (LO rng)· and crystallised f rorn e1 mi>: t ure 

of chloroform ill1d rncth2nol. 'rhe cry:'JtulJi~>CJ.t:ic,n afforded f.i.nc 

crystals of con~)c,und D m. p. 198-09° vrhich 'd as iC.entif ied as 
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lup-1(2}-en-3-one ~by corppariE/on w.tth an authentic sample • 

Analysis report %C 

Found 84.79 11.29 

84.9i 11.32 

-1 
1680 em (DCJ~-unsaturateo ketone). 

\ MeOH 
VV : 1\ max 228 nm ( E: = 18, 000) 

1
H NMR (CDC13 ): 0.79, 0.94, 1.07, 1.08, 1.11, 

l.JLJ (6~, 18H, 6t-cH
3

) 

(Fig. 13) 

(Fig. 14) 

0.7? und 0.865 (2~, 6H, CHMe
2

, J = 8 Hz) 

( ' I ) 5.80 ~~lH, -c = c~, J = 10Hz 

7.11 1H, HC = C- 1 J = 10 Hz)ppm 
I 

··. ~. 

(Fig. 16) 

+ + 
Mass: m/z at 424 ~M_7 1 381 ~M -CHMe2~ 1 288, 287, 

2 31 , 15 0 (base pe ak ) ~ 13 7 , 9 5 f 6 9, 5 5. 

(Fiq. 15') 

Examination of fractions 1$-l22_i'!'~le £l..L.Isolatio!l._2;f l):lPan

lOC. 1 2oC-epoxy-3-one §. 

.Frnctions 18-22. (Tcfule 2) wet"e combined (100 mg) iiDd 

crystallised from chloroform-methanol .rr.ixture. The crystallisa

tion furnishe 1
d white crystals of compound ~- m.p. 223-24°, 

Lc£!n+ 66.7° which was identified as lupan-loC, 2oC-e::pc.~xy-3-

one ..§ by comparison with 

67.52°'}. f""c<:JD + 

r21 . 0 an authentic sample (Lit m.p. 223-25 , 
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l. 
i 

' 

I 

Analysis re:.:;ort %C ra!i 

Fotmd 81.57 11.03 

C,alcul.a.ted for 

C) OH48°2 81.76 to.9B 

1NM test : No yellow colouration • 

• ( Nuj ol 1705 em - 1 (CO) and 880 ctn -l 
IR • ")) max 

468 

(Fig. 17} 

1H N!l'lR (CDC1
3

): 0.76- 1.10 ppm (8-~-1ethyls) 0 
/'-. 

3.36 and 3.57 (2c_11 2H 1 · HC-C -1.'-I, _, ., 
J = 5 Hz} Pfm 

(Fig. 19) 

+ + + 
Mass : m/z 440 /:MJ 1 425 LM - ai3 J , 397 LM - CHMe 2 J 1 

328, 206 1 19Q{1 i63, 149, :).23 (base peak), 

1091 9 51 · 811 55. 

(Fig. 18) 

Examinaticn o;~.E2_c:;tisms 24-27 {'rable 2): Isoiq'tion of lupan-
' 

1 OC 1 2 oC -epoxy-3 oC -ol 1 

The fractions 24-27 (Tabte 2) showed homogeneity on 

TLC plate were CLmbined (200 mg) and crystallised trom CHClJ

MeOH mixture. The crystallisat.:j_on affoJ~ded colourless crystals 

of compound~~ m.p~ 203-4°. It was identified as lupan-1oC, 20C

epoxy-3 oe.:..ol 2· 
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Analysis re~~~ort 

Found 

Calculn.ted for 

c3 tP.'so 0 2 

%C %H 

81.12 11.21 

1i.31 

'l"NM test : No yellow colouration 

Beilstein test : Negative 

~ 
Nujol 

IR : max 
-1 3530 em (OH); 880 cm.,..1 

0 
/\. 

(HC - CH ) 

1H NMR (CDC1
3

): 0.75-1.17 (8-methyls) 

2.31 and 3.05 (2_£, 2H 1 

.. 
3. 53 (dd, 1H, J = 3,. 5 

3.64 (dd, 1H, J = 6. 04 

J = 
and 

and 

469 

(F i 9• 2 0) 

3.5 Hz) 

4. 4·7 HZ) 

s.7 Hz} ppm 

(Fig. 22) 

+ + + 
!'1ass : m/z at 442 LMJ , 427 /:M - Me_7 1 424 LM - · H2 0 J 1 

+ + 
409 {""42 - H2oJ', 406 L424 - H2 o J , 399 {""M -

+ + 
CHMe2 J 1 381 ("399 - H2 o J 1 331 1 272 1 231, 

217, 191, 169 1 163~ 149, 55 (base peak). 

(Fig. 21) 

(Fig. 26) 
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