
OHA!TER- II 

m_scuaaio.a. 

Section ·A. 

Lupeol !§. m.p. 216.:.21G
0

, L'OcJD 33° was iaolated 

from the neu·tral part of the benzene extract of the bark 
. . 30a. b 

of !@:nthoxylum, budrunga . ' • It was bydrogenated in an. 

atmosphere of bydrogen in presence of Adam's Oatalyat 

(Pt02) under atmo~heric pressure to; lupanol i7, m.p· • 

. 206°. ' L~JD -17.8° •. Thi&l on oxida~ion With chromium 
' . . .. 45 
trioxide -p1ridine complex afforded lupanone ~ m.p. . . . . . 

209~210°, CoeJD 16.2°; ~lc showed single spo:t on the 

.chromatoplate. Infrared spectrum· exhibited band at 1690 
-1 . 

em. indicating the presence of a carbonil group (Fig. 1). 

!§ on refluxing with cupric bromide ~n presence of cbJ..oro­
'23 

form and et~l acetate mixture afforded eolourleaa or.y-

, stallil of 2-bromolupanone ~' IB•P• 226-227°, L'Oc..JD-20.6°~ 
4n attempt.was made to appl,y.the iodide catalylilia oxida­

tion of 2-bromolupan.one !2,, with dimeteyl / su.J.foxid~~· The 

'· reaction failed. The rea.lion for thia failure could be 
.\ 

ascertained aa·~MSO oxidation reqaired ,SN2 attack b.1 the 

sulfoxi~e oxygen at brominated carbon, it is sensitive to· 

the aterio environment of ·that center. The mecbanism·rWJ.a 

as folloWsl 

. ,·_ 



0 0 
II If i 

R-C--C..--R 

+ 
B~ + (cH3)LS 

Thus reaction could be feasible if' the halogen atom (Br) 

assumed t~e axial conformation with respect to the carboD1l 

group in C$se of 2~bromo lupanone ~· 

4£ 

0 

t)MSO/ 4~ 
'f KIJ N~c.o3 

no· h.2.~ 
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It ie known that the apecial spatial relationahip 

of the carbonyl function 'in cyclohexanone to the equatorial 

and axial groups on the adja~en.t (oC,) carbon gives rise 

certain.pecu1iaritie~ in the infrar~d ~pectr~ of theQe 

compounds when the subat i tuent ia a polar group such as 

halogen. In the ~frared spectra, ·~he carbon.yl stretchi~ 

frequency is increased by the nearly .parallel dipole of 

an e~uatoria~ oC .;.halogen -by about 20 em - 1 , whereas the 
. . . . 

dipole of an axial oC -halogen is so oriented that it 

leaves the carbo~l stretching frequency nearly the same 

as in the unsubstituted ketone31• 

Infrared ~pectrum of 2-bromo lupanone i2. clearly 

showed an increase of carboeyl atretc.hing frequency .by 

about 20 em - 1 from that ()f lup-anone !§. L-Fig._ 1J indica­

ting thereby that the bromine atom is. equatorial in rea­

peat of carbonyl, group. Another att_empt to prepare the 

ni troeater of the corresponding 2-bromo-lupanone ~ by 
22 

treatment with ailver nitrate in presence of acetoni:trile 

proved to· be unauccesaful. The reason stan.da same ~~~ in 

the above case. Thus the stereoche~istry of bromine atom 

at C-2 is equatorial in 2-bromolupanone 49. The introduc-
, . 

tio~ of 0~~ carbonyl group in lupanone ~was then·carried 

out aa followa: · . 

Lupanone~n presence of potassium ·tert. butoxide 

was stirred with_f~eshlf prepared and _diati~led iso~l 
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. . . ·. . . 32 
nitrits .in ·an. inert atmosphere· of ni trog~n • The reac·tion 

mixture after acidification with. cold diJ.u·tl3 hydrochloric 
' . , . I . 00 r:. I 7' . 0 

acid aff~r~ed 2-oximino lupanone §!. m.p .• 26 , '-oC..tD72.3.4; 

~lc showed it to be homogeneous. Infrared spectrum showed ' . . . . ~ 
peaks at ·1700 (, /J = 0), 1615 (C =i ·N) and at 3240 em 

. . ' . ' 

'(N-OH) respectively ~Fig. 2_7. Its UV spectra exhibited 

absorption maxima at 240 n.m- (log E. .: 4.1) and an alk,ali_ 

shift at 291 nm (~og ~.= 4.3). Further insight into the 

s.truotUre of 2-oximino lupanone. came out from a study of 

.·.the fragment~tion· pattern in the Diasa spectra. (Fig. 3) • 

. The mass spectrum· by chemical. io~sation method showed 
+ .. • . + 

MH to be 456 i.e. the molecUlar ion M at 455. The peaks 

, at· m/e 440 and m/e 438 were due to the fragments formed 

from ·the molecular ion by the loas of 15 and .. 17 mass unit:il 
"" . 

respectively - attributable to the loss of a metcyl and 

hydroxyl units respectively from .the molecular ion. The 

.peaks at m/e 424 and 412 were attributed1D an'ion formed 

.by the loss. of (N-OH) and isopropyl unit~ ·reapectively 
. I 

from the molecular ion. The most abundant fragment at 
~~ · 34~e· 
~ e 191, characte~iatic of lupane serietil was due 

to the !ragmen t A7 
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Other pealcs a.t m/a .250, m/e 236, m/e 219 and m/e 

205 coUld only be accounted f'or if the :fragmentation 
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A plausible mechanism suggested for the loss of 

mm from fragment Q.g m/ e 250 to form the fragment §.! m/ e 

219 has been out forward as ,, 

O=N 

~ 
H-0 

59o-v 

The peak at nv'e 410 was probably due to the loss 
i" . 

of C-CH3, - NOH) from f~lH (456). All the mass fragmentation 

of 2-oximi.n.o-lupanone QQ. have been shown in Chart-I. 
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C)la.rt - I 

Mass fragmentation of 2-o~imino lupanone ~· 

OH 

k 

0 

0 

'YYlje. ;tO 5' 
53. 

54 

- C.H;z. > 

-c.H2. 
> 
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The resulting 2-oximinolupanone 2Q was hydrolysed 
IS 

with freshly distilled pyruvic acid in presence of dilute 

acetic acid to a oC. -diketone derivative §§. m.p. 210-213°, 

LCc_7D ·24.75°. This compound showed intense violet colour 

with neutral ferric chloride ~olution. The compound showed 

two spots on the chromatoplate indicating the· tautomeric 

mixture of the diketone §.§. and the diosphenol §2_. Infrared 

spectrum showed ba~ds at 3440, 16Go and at 1640 cm-1 (Fig. 

4). Ita UV spect~a indicated absorption maxima at 272 nm 

(log ·E: = 3. 69) and an alka.li shift 324 nm (log E. = 3.56). 

These physical and chemical evidences were in complete 

agreement with the .assignments shown in 58 and 59. - -

) ... .... 

L- c.5 H11 ONO 
>-

0 
tBu,OK 

4~ ~ 
cH3 c.o co2H 
Ar:.OH- Hz.O 

\\0 
~X. 

} 0 } 
~ 

D ., 
§.L 
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~ion B 
33 0 0 

Moretenone ~' m.p. 198-199 , LOc~D 50 was 

isolated from the neutral part of the benzene extract 

of the bark of Sapiym sebiferum Roxb (for isolation see 

experimental. portion page '85' of Part I of this thesis); 

Infrared spectrwn showed c~bonyl atretching frequenoy 

at 1705 cm-1 and at 875 cm-1 indicating iaopropenyl side 
~· -chain ( 1 0 = OH2) L Fig. 5_7. 

Moretenone ~ in presenc~ of potaesium tart. 

butoxide was stirred with freshly prepared and distilled 

isoamwl nitrite32 
in an inert ~tmoaphere of nitrogen for 

24 .bra. 
,. 

The reaction mixture after acidification w"Ji th cold 

dilute hydrochloric acid furnished 2-oximino moretenone' 

61' m.p. 255-256°. TLO ahowed the compound to be homogeneous. 

" ' Infrared spectrum showed peaks at 1700 ( 
1
o = 0), 1605 

. , C.H3 · -1 
(0 = N), 3200 ( N - ~H) and at 8'75 ( )C = CH2) em 

respectivelY L-Fig. 6_7. Its UV spectra showed absorption 

maxima at 240 nm (log f.= 4.06) and an alkali shift at 

290 nm (logE= 4.08) reiipeotively. 

The resulting 2-oximina moretenone §1 was nydrolyaed 

with freahly distilled pyruvic acid28 in presence of dilute 

acetic acid to a oC -dike tone derivative . .§.g, m.p. 155-158°. 

The compound indicated two apota on the chromato·pla.te 
" indicating the tautomeric mixture of the keto 2& and 

dioaphenol ~ forme;.· It developed intense violet colour 
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with neutral ferric chloride &olution. Its UV spectra 

showed absorption maxima. at 270 nm (log~= 3.52) and 

an alkali ~hift at 32'7 .um {log ( = 3.41). Infrared 
-1 spectrum exhibited peaka at 3420, 1700, 1660 em 

L-Fig. 7_7 respectively. 

These p.byaieal and chemical evidences were in 

complete agreement with the assignments shown aa 62 and -
63. -

0 

0 

(;3 

OH 
I 
N 

Gi 

C.H3COC.02H 

AcOH-l-\2.0 

*JL' 
~ 
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Section 0 

. . ;J\· . , ... ' 
The starting material (3 -a.IIJ¥rone '' . .§.§., m.p • 174-

,17S0, Lcc_7 1o5.a0 wa~ obtained by the acid ieomeriaatioJ
5 

D . , 
. of taraxerone36 §!, m.p. 238-240°, L.ecJD /10.8°. isol.ated 

from t'he. neutral part of the benzene extract of the bark 
· . · 3G 

of· Sapium IDa.ocatum. Roxb ·(for iaolation and isomerisation. 

· s~e experimental section· of thia Part II in page 151 of the 

thesis). Infrared spectrum of 65 showed strong ·Carbonyl 

stretching frequency at 1700 and 'tri~ubsti tuted double 

bond at. 815 om-1 L-~ig~ 8~. The introduction of .0-2 

carbonyl group to ~ -a.myrone 65 was .carried out aa followa. 
' ., ' 32 

(3- anvrone .§12. ·in presence of P?tassiwn tert. butoxide 

was stirred with freshly prepared isoamyl nitrite. in an 

in~rt atmo,phere of nitrogen for 24 hra •. Th.e re~etion 
; 

miXt.\ure after acidif~ca.tion with cold dilute hydrochloric 
.·· . . . 0 
acid a~forded 2-oximino ~ -~rone 2i,.m.p. 200-205, which 

was not crystallisable from an.v uaua~ solvent. Infrared 

sp~ctrum of this compound exhibited bands at 3400 (N-OH), 
. . ' '\ . . . . . 

1700 _( 1o = 0), 1620 (o = 1~)· and at 815 (triaubstituted 
-1 -. . . 

double bond) em L Fig. 9_7. Ita UV spectra showed 

absorption maxima at 238 n.ni and an al.kali shift ·at 289 run 

respectively' • 

. !fhe ·crude 2-oximilJO {!1 ~a.myrone .2§. was .hydrolysed 

with freshly distilled py~vic acid2S in presence of dilute 
0 acetic acid to a ~-diketo~e derivative £t, m.p. 200-202 , 
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' 0 
L~_7D 124.27 • The compound developed two spots on the 

chromatoplate indicating a mixture of two component& for 

bo·th the keto §1. and the diosphenol §..§. form(il. It produced 

intense violet colour with neutral ferric chloride solu-

tion. Infrared spectrum showed peaks at 3400, 1710, 

1660 cm-1 CFig. lOJ. Ita UV spectra exhibitsd absorp­

tion zraxima. at 270 nm (log E. = 3.90) and an alkali shift 

at 328 nm (logf = 3.84) respectively. T.b.ese data were in 

complete agreement with the assignments iihown in §1 and 

68. -

Jf 

ltc.t- Ac.O\-\ > 
G\Cl.cll.b~ 

0 

0\-l 
I 

C. H3 CO C.o2H N 

Ac.OH- H2-0 

*~ 0 

66 
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· S'ectioA..i. 

' 

Partial synthesis of the degraded product from 

a nor-triteFPene, baccatin, starting from oleanolic 

acid• 
37 0 

Treatment of baocatin . 69, m,p. 228-'22~ , 

L":ocJ D ..:9 .09° with· ~ethanol ic &.lkali . gav·e the homo annUlar 

conjugated diene~ o29H4ao2 , ~ ~d this on ao~tylation 
. . 

afforded the diene ·dia.cet~te, o33~0o4, Zl.· _.Trea~ment of 

the latter with a mixture of hydrochloric acid and acetic 
. . ·.' ' 0 

acid· gave· a compound 7,&, 033%0 04 ,. m.p. 189-190 • The UV 

spectrum .~f thia compound showed ab~orption at A !:11 

237- ( f , 27 ,ooo), 244 ( E , 28' 300) and 252- nm- ( E ,20,200) 

thereb1 suggesting the presence of a·heteroannn1ar conju~ 

gated- aystem of t.he rearranged product •. The NMR spectrum · 

· ( 100 MHz) . of the . re~anged product·· s~owed aigna.l s at 
. ~ . 

0.85~1.14 ppm (7 tertiar.y met~l groups), 1,96, 2.0 (6H, 

2-0?00R3) ppm, un~mmetrical doublet at 4.64, ~.75 (H 

on the acetoxy bearing 0-3) ppm, quartet of doubleta at 

4.95, 5.03, 5.08, 5•2 (H on. acetoxy_ bearing 0-2) ppm 

and 5.46 ppm (1H, vinyl proton) •. T}le masa spectrum _·of the 
. . . + 

rearranged product showed significant peaks at ~· 510 (M ), · 

495 (MT -15) '. 450 (M""'"- ~0)' 435 (l't- S0-15)' 390 . (Et -60-00)' 
+ . ' ' : I • 

375 (M -60-60-15), 308, 202, 188. On the basis o£ these 

data, the structure, of the rearranged produc~ wam,assigned 

I. 
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·to be 2oC, 3 ~ -diacetoxy-28-DOr olea.na-12,17 diene, z.g, 
. 38 39 

by Khastg~r ~ ~ . ' • 

\-\0 ..... 
•, 

' . 

lJv 

.-Ho.. 

I 
I 

KOH/Me.O~ 
.·.\-\ 

AcD, 

~ Hcl.- Ac.OH 

Ac 

.. ··. 

l-1 
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The mass fragmentation pattern of the rearranged 

product zg was' explained ae shown in chart II. 
' I 

Ohart-II 

A cO, ... 
RDA r 

Ac.O 

73 m/e 30'6 

+ . 

74 

In order to correlate the above observation, Khastgir 
38 39 . 

!1 !1 ' prepared a aimilar system atarting from acetyl 

oleanolio acid. 
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Oleanollc acid m.p. 308-310°, LOcJD 80° was· 

isolated from the seeds of Achyranthe~ a§pera Linn40 • 

Ace~ylation with acetic anhydride pyridine gave acetyl 
0 . 

oleanolic acid ~' m.p. 261-263 • The I.R. spectrum of 

thi~ compound iQ shovm in Fig. 11. Oxidative decarboxylation 

of acetyl oleanolic acid~ with lead'tetraacetate by the 

method of·Cambie ~ ~41 could give a m~ure of product$, 

the lactone diacetate 76, the diacetate '11. and the mixture 

of mono acetate~ represented by 1§! • 

rl" R,::.Ae 

1-1o.. . R. -:::.l-1 . 
-/ 

. COOH 

7-5 

Pb(OA-c.)4 im- C6HG- P'i 

.6. 
N 2.. ~m.o~.hl1JUl-

+ 
A cO 
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The reaction pro~upt was chromatographed over 

alumina. Elution with petrol· afforded a solid mas2 which 

on· crystallisation from chloroform-methanol mixture gave 

o~rstals m.p. 167-69°. Tic examination showed that it was 

iUdeed a mixture of three compoun~a. The IR spectrum showed 

band~ at 1730, 1240 cm-1 L~ig. 12_7. 

Elemental analy&~is closely corresponded to the 

molecular formula c31H48o2 • Thia solid was therefore, a 

mixture of the monoacetatea represented by the three diene 

monoacetatea 1§!. The UV spectrum of the mixture 78a &~bowed 

peaks at )\ JiJleOH 238 ( E, 9450), 244( E., 10,070), 252 ( E , . 
max · . 

75 60) indicating that some amount of the hetero annuJ.ar 

conjugated diene system was present in the mixture. Elution 

with a mixture of petrol and benzene (4:1) afforded a solid 

which was crystallised from a mixture of chloroform and 

methanol. Elemental analysilil corre·sponded to the formula 
. -

034%206, m.p. 288-90°. The UV spectrum showed no abaorp­

tion in the range 220-270 rim. Th.e IR spectrum showed banda 

at 17.60 ( .J:-lactone), 1720, 1240 (acetate) cm-1• These 

physical evidence~ clea.r].y indicated it to be a diacetate 

lactone 76. -
When the mixture of monoacetates waB heated with 2(N) 

H2S04 in acetic acid it rearranged to the single thermo­

dYnamically stable heteroannular conjugated diene monoacetate 
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1~ which on chromatograp~ followed by cr,ystallisation 

from a ~ixture of chloroform and methanol afforded needle 

shaped crystals of 3 ~ -aceto:xy-28-hoJ;'-oleana-.12, 17-diene 
0 . 

Z2,, C311Ll802, m.p. 177.-178. (TLO - single spot), IR.~ 

~nujo;t1710, 1245 (acetate), ~v,· A=H 237 ( E ,27,090), 
'\) ma.x . 
243 ( t: 29, 180), 252 ( f25, 530) :run •. 

The NMR spectrum of t~is compound ~ showed signal~ 

at 0~82, o. 92, 1.15 (21H, ~even tertiary methy-l groups); 

2.01 (3H, -OOOCHG); doublet at 4.74, 4.82 (g-o3 -OOOOH0) 

and-.5.45 (1H, vinly proton) ppm. On this basia the struc­

ture 2! was assigned to .the re~~anged product ~Y Kbaatgir 

ll !1.39. 

AeOH 

LJ. 

.· 
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If-the peak$ at m/e 202 and 188 are indeed the 

diagnostic of structure zg it is expected that 12 which 

ha~ the ~ame skeleton a~ that .of zg should exhibit peaka 

at m/e 202 and ·190 correspQnding to the ·following frag-

mentation. . . 

,• 

+ 

R.DA ;> 

+ 

+ • 
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39 
In accordance with the above expectation Khaatgir et !1 

·found that the maas spectrum of !2. showed prominent pealt& 

at m/e 452 (M+), 437 (M+-15), 392 (M+-60), 377 (M+-60-15), 

202 and 190. Hence the &tructure 7$ for the rearranged . ~ 

li_O~, 

diene diacetat'e wail confirmed which in tur.a. oonfirmliil the 

structure ZQ. for the. homoannul.ar conjugated diene obtai.ued 

by the alkali.treatment of baccatin which must bave 

structure 69. Khaatgir !t !! 39 have aJ.so propoaed a 

probable mechanism for the ~6ot~~.of ba.ocatin .22. or 

its diaceta.te .§& to the homo annular conjugated diene 70 

by the treatment with metbanolic alkali as shown in chart 

III. 

Oha.rt - III 

··. HO. 
'• .. 

. ) 

HO 

. 69} R.,==H <3:, . . 

~) ~ == Ac. 

HO'. 

HO ]_Q 
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Th0ugh the structure of bacoatiu §2, ,had been 

correlated by comparing the maaa !r~gmentation pattern 

of its degraded product i.e. 2o(, 3{2> -diaeeto.Jcy-28-nor-
• ' I 

oleana-12, 17 diene ,7!. with that of 3 (5 -aceto:xy-28-nor-. . 
oleana-12, 17 dien$ 12 a degraded pr0duct.from acet,y~ 

ol':'an.olic ~cid 1[, it was felt· pertinent to correlai;e 

. further by cherni·ca.J. evidence. Because of the fact that 

the presence of an ursane-type E ring a~ch aa ahown in . . 

.§!i in the heteroannUJ.a:r diene 7,& (and consequently· in 

, baocatin) could alao explain the maas fragment.ation pattern 

and other physical data <to a fair degree of $-CCuraoy-. It . . . . . 
. . 

waa therefore, thought that it ·was necessary to prove.tha.t 
' .zg (and consequently. bacca.tin) indeed contained an oleanane-

type E ring as sho.wn in .§.§.. 

J 

•'34 
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In order to establish the structure of baccatin by· chemical 

evidence, the rearranged hetero~ular diene diacet~te zg 

obtained from degradation of baccatin had been degraded 

further to 2,3-dioxo-28-nor-oleana-12,17 diene and this 

had been found to be identical w~th 2,3-dioxo-28-aor­

oleana-12, 17 diene which had been prepared by partial 

~nthesis from the rearranged heteroannular diane aceta~e 

i.e. 3~ -acetoXY-28-nor oleana.-12, 17-d.iene ll obtained 

from acetyl oleanolic acid. 

2oC, 3~ diacetoxy-28-nor-oleana-12, 17 diene Z& 
obtained by degradation of baccatin (as discussed earlier) 

was f.urther hydrolysed by treatment with methanolic alkali 

to 2uC, 3 ~ , dihydroXy--28-nor-oleana-12, 17 diene §!, 

C29H46o2, m.p. 192-195° (TLC single spot). The IR spec·trum 

indicated significant bands at 3240, 1055 and 830 cm-1 

L.-Fig.' 13J. The UV spectrum showed absorptions at .A MeOH . . max 
237 ( t, 25,000), 244 ( t 26,200) and 252 nm ( f, 20,100) .. 

43a b c This on oxidation wi·th Jone' s reagent ' ' gave 

2,3-dioxo-28-nor-oleana-12,17 diene §! C29H44o2, m.p~ 

205-206°. The UV spectrum showed absorption maxima at 

'A MeOH 237 244, 252 and 271 nm and an alkali shift at 
max ' 

326 nm. The IR spectrum indicated $ignifieant band at 

3400, 1700 and 1650 cml1 L-Fig. 17_{. It devel~ped 

intense violet colouration with neutral fer.rio chloride 
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solution. All these data prove the presence of keto~· 

and diosphenol~stem present.as tautomeric mixture as 

shown in chart~· T.LC showed two spots (solvent benzene) 

B£ = .56 and .52 for the two respectively. 

Chart I'l 

! HO· 
I KOH/Me.~ '•. 

H '36 -

Jon.V, o~ 
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The heteroannular diene monoacetate ~ that might 

coutain minor a-mount of 71. ( obtail~ed from acetyl oleanolic 

acid 1§. as discussed earlier) was then hydrolysed vifith 

potassium tertiary butoxide roLd dimethyl sulfoxide follow­

ing the method of Chang and. Wood
42 

so as to ,hydrolyse both 
··. 

C-3, and 0-17 acetoxy groups for easy separation vlhich was 

then chromatographed and crystallised to give 3(3 -byd.roxy-

28-nor-ofeana-12,-17 diene §§as the major product, 

C29%oO, m~p. 182~l83°(TLC showed a single spot}. The UV 

spectrum of the compound shov1ed absorption at A =~H 237 

(G 8150), 244 (f8340), 252 (t8020) nm. TheIR spectrum 

exhibited significant peak at · \ nujol 3380 em -l (-OH), 
- Vmax 

L-Fig.. 14 J. This was oxidised by chromium trioxide-

· pyridine complex45 to 3-o~o~28-nor-oleana-12,17 diene Qg 
·o 

029H4sO, m.p. 110-112 • Irurared spectrum exhibited a sig-

nificant band at J :Jcol 1700 em -
1 

( )c = 0) L-Fig. 15J. 

This compom1d on treatment with isoamyl nitrite in 
l 

presence of potassium tertiary butoxide32 afforded. 2-

oximino-3-oxo-28-nor-oleana-12, 17-diene 2.Q., m.p. 220-225° 

which could not be crystallised from 8l1Y usual solven·t. 

Infrared spectrum of this crude compound indicated 

bands at J:~ol 3200 (l~-0~1), 1700 · ( ~ 0 ~ 0), 1635, ( c -=- l~) 
cm-1 L-Fig. 16J. This compound was hydrolysed by refluxing 

with fresJ:llY distilled pyruvic acid
18 

in presence of dilute 

acetic acid to give 2,3-dioxo~nor-oleana-12, 17-diene, m.p. 
0 

205-206 "Yhich had been separated by chromatography over 

silicagel by .elution with petrol:benzene (2:3) and cry­
stallised from ac.etone-methanol mixture. This had been 
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found to identical in all respects throughout the IR 

region L-Fig. 17~with that of the degraded product[! 

from baccatin. The mix~d melting point showed no depress­

ion of melting point as well as the co-tlc wa~ same. 

HO 

CdO~/Py 

[0] 

N , 

a· 

0 



. -
I 

[-
' . 

~~J:c.ss~ 
-::.-.. ... ~ ... -:-.=; 

'' 
. ,, I ':.! . ·. -.---. -,r-··--~ , -

., . ··:·' l 
"! 

., .,..., 
-, 

,. 
_, ....... 

' ~.-· -.' .. _ - . . ff i~·f-i-1 .. 
. ... ~----- ___ :_J: ... I:!'!f.1L, 

. ...... _ ... --... -----~ -· .. -··--... ~.... ..._., ___ ...... -~ ... .....__ ... 
•• 'I} ~ #' ':, , • ., •• ~ .. " • ., "'-. ~ ~ ....... ,. • ._ •· • 

Fig. 1 IR spectra of · · 
(Upper band) lupanone 
(Lower band) 2-bromo lupanone 
.Iii\.~~ 

' 
"'•\"t.O.Wfti .. ~Old 

'r'------T----.;":_;._---t---•;•:___.:•~--:.•:.• -~6 ~ _ ·,--:;...._ ~- _ ~'!-- ~ " '' ••. ,. u1 w ;ls 10 <lD .... . .. 
•• 

.. 
"' .. 

.. .. .. 
~L------~-----MU~-------------DN~----~ ... ~---~:~~-~ ... ~---~---~----~----~--~~--~. 

l\ .., .......... ,_ (\ 

"!'..._,_ (11<11 ••co 1001 100· 100 ~ 6.)0 100 

:· "l p 0 (' 

Fig. 2 IR spectrum of 2-oximino lupanone 
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Fig. 4 IR spectrum of diosphenol of lupanone 
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Fig. 5 IR spectrum of moretenone. 
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Fig. 6 IR suectrum of 2-oximino moretenone 
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Fig. ? IR spectrum of diosphenol of moretenone 
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IR spectrum of ~ -amyrone 

·A¥1~·---• • • •• •• ~· tO " •• "' .. 

-
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Fig. 10 IR spectrum of diosphenol of {?> -amyrone 
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Fig. 11 IR spectrum of acetyl oleanolic acid 
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Fig. 15 IR spectrum of 3-oxo-28-nor-oleana-12, 17 diene 



,.. ,.,:--:-_...._. 

/• 
-:--~ 

' I 

a g g c ~ ~ ~ ~ n o o a G o o g s n ~ o o 9 g e u ~ ~ n ~ ~ ~. ~- cr'·9 ... .; 
" r- - r · o : t i .. 1: 
· ~---··:-TTl-: r-·-: 
: - . . . i "·i-· L I ,i'Fll-·-~:;:.;..::~ 

........ , • ..,. ............ ,1!••1. ,. . ... ' l• '' ;·i 
'' . I .- ll :;:·t~ · ., 

"··: t 
r ~-r~l-: Jl, . ; 

·'-+-+'-+~.J-!..,..l . . . •• I 
i 

~~±T.Th+f:~l~!r-r+!~J+f~F+:~~I~8-+~:H~~~~,~ 

~~~g~·~~~~~~~~~~~~ ··~ 

1&~~.::.-:;t:;o;:;-,:;-; •• ~ .. ~ ~::--:::~.:~ •); •• · • n·:;.~'-.!:..!._. ~'---·...,_-~~""""'-'-" 

Fig. 

IU 

.• o 

.... 

::t 
.TO 

.ao .... 
t.o 

16 IR spectrum 
17 diene 

• ... • 

of 2-oximino-3 

WAV111111111•MIIIIDIII 
41 •• • .. ' 

oxo-28~nor-oleana-12, 

,,, • ' 

.. 
·• 
..0 

.ro 

.10 

·"' 10 

..• 
M~~.~~--------~.~~o~----------=~=---~.aoo~--~~~~--~~-~--~,~~---,_L---~-----~~~ 

WAVDU ..... tll"' 

Fig •. 17 IR comparison of' .. ·. · . 
(Upper band) 2·,3- di·oxo-28-nor-oleana-12, 17 diene 

··· · · (synthesi$ed from. oleanolic acid) 
(Lower band) .z,3- dioxo-28-nor-oleana-12, 17· iiene 

. · \'degraded product f~om baccatin) 


