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Abstract- IX~-Glycyrrhetaldehyde has been prepared by two methods and its synthetic potential 
has been studied. In spite ofsome steric hindrance, it reacts on the whole quite normally. The aldehyde 
has been used for the preparation of derivatives with side-chains at C-20 which resemble those in the 
corticoid hormones. 

Amongst the triterpenoid acids occurring in nature, 
1 &%glycyrrhetic acid (1) appears to have the most 
pronounced pharmacological effects, as many re- 
cent papers describe the medicinal use of glycyr- 
rhetic acid and its simple derivatives.’ 

It seemed that I R&glycyrrhetaldehyde (2) should 
be a suitable starting material for the preparation of 
derivatives with side-chains at C-20/3 that have 
possible bioiogical interest. 

Glycyrrhetaldehyde is unknown but 1 l-deoxo- 
glycyrrhetaldehyde had been prepared by Ruzicka” 
using Rosenmund’s method, and by Brieskorn3 
through LAH reduction of O-acetyl-glycyrrheta- 
mide in low yield.* 

We have obtained glycyrrhetaldehyde in two 
ways: reduction of the thioester 5 with partly deac- 
tivated Raney nickel or, more conveniently, by the 
McFayden reaction. It is noteworthy that the latter 
method which is supposed to apply particularly to 
aromatic compounds,4 gives about the same yield 
as the reduction of 5. 

Other attempts at the preparation of 2. such as 
Brown’s reduction of 4 with LiAl(O-t-Bu)J-f5 or the 
oxazoline methodK failed. 

The aldehyde 2 is rather inactive and fails to give 
certain typical aldehyde reactions. e.g. with sodium 
diethyl oxalo-fIuoroacetate7 or methylsulphono- 
dimethylphosphonomethane.n Even the reactions 
which have given positive results, demanded strin- 
gent conditions. Obviously this low reactivity is 
due to steric hindrance caused by the ZOa-methyl 
and the c&junction between rings D and E. 

The aldehyde 2 reacts with rriethyl phosphono- 
acetate, to give in good yield 20&(trans-2-carb- 
ethoxyvinyltolean-l2-en-1 I-on-3&yl acetate (7), 
which could be hydrolyzed to the corresponding 
acid 8. Another phosphonate which gave a positive 

*The UV spectrum reported by Brieskorn for his com- 
pound [h max = 286 m& seems to indicate that it is the 
9. I l-dehydro-1 I-dcoxo-glycyrrhetaldehyde. 

reaction was diethyl p-bromophenylthiomethane- 
phosphonate* which gave 20@-(rrans-2-[ p-bromo- 
phenylthio] vinyl)-olean- 12-en- I I-on-3@-ol(9). 

Since steroids with acetylenic side chain often 
have interesting biological properties, we have pre- 
pared some acetylenic derivatives of glycyrrhetic 
acid. Compound 2 reacted with methylene-tri- 
phenylphosphorane in DMSO at 50” to give (after 
reacetylation) 20/3-vinyl-olean- 12-en- 11 -on-3j%yl 
acetate (10) which was brominated, using pyridine 
perbromide hydrobromide to 20&(a,@-dibromo- 
ethyl)-olean- I2-en- I I -on-3/3-y] acetate (11). The 
dehydrobromination of 11 was accomplished with 
methylsulphinyl carbanion in DMSO.‘O When the 
reaction was carried out at room temperature, the 
main product was 20/3-(P-bromovinyl)_oiean- I2- 
en-l I-on-3/3-ol (12). whilst at 55” the desired ZOP- 

1: R,=COOH R,=H 
2: R, =CHO R,=Ac 
3: R, = CHO &=H 
4: R, = COCl Rz=Ac 
5: R; = COSCHzC,H,CI@) R,=Ac 
6: R, = CONHNHTs Rz=Ac 
7: R; = CH=CHCOOEt 
8: R, = CH=CHCOOH 
9: R, = CH=CHSC,H,Er(p) 

IO: R, = CH=CH, 
11: R, = CHBr-CH,Br 
12: RI = CH=CHBr 
13: R, = C=CH 

14: R, = ~~H-C=CH 

OH 

R;=Ac 
R, = H 
&=H 
R,=Ac 
R,=Ac 
R, = H 
R, = Ac 

R,=H 
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ethynyl-olean- 12-en- 11 -on-3/3-yl acetate (13) was 
obtained after reacetylation. 

By direct reaction of 3 with ethynylmagnesium 
bromide, a mixture of two substances was obtained, 
which was separated by repeated preparative TLC. 
The compounds proved to be the epimeric 30-(3- 
hydroxy- 1-propyn-3-yl)-olean- 12-en- 1 l-on-3/3-ols 
(14). The ORD spectra of the two epimers exclude 
the possibility that epimerization at the sensitive 
centre at C-l 8 had taken place: DjerassP* has 
shown that derivatives of 18cr-olean- 12-en- 11 -one 
have negative rotation values in the 390-350 rnp 
region. Both our epimers have in this region posi- 
tive values which are typical of the c&junction 
between rings D and E. No attempts have yet been 
made to determine the absolute configuration of 
C-30 in these epimers. 

Because of the steric hindrance from the two Me 
groups at C-4 one can apply ethynylmagnesium 
bromide also to 2 without fear of an attack on the 
acetyl group at C-3. 30-(3-Hydroxy- I-propyn-3-yl) 
olean- 12-en- l l-on-3/3-yl acetate (15) is formed. 
When 15 is oxidized with chromic acid-sulphuric 
acid, 3-0-acetyl-glycyrrhetyl ethynyl ketone 16 is 
obtained. 

In order to obtain corticoidal side chains, we 
studied the reaction values traced by the above 
formulae. 

It is noteworthy that the hydratation of the acetyl- 
enic bond requires the OH group at C-30 to be 
acetylated to 17, which undoubtedly is also a 
mixture of epimers. Hydratation yielded the two 

aAc20-Py *HgCI,-dioxane-H,O CPyridine hydrobro- 
mide perbromide dNaOAc-DMF. 

C-30 epimers of 20&( 1 -acetoxy-2-0x0- 1 -propyl)- 
olean- I2-en- 1 I -on-3/3-yl acetate (1%) which were 
separated easily by preparative TLC. 

The NMR spectrum of the more polar epimer of 
18 has clearly three singlets at S = 244, 2.12 and 
2.16 ppm assigned to the ~-AC, the 30-AC and the 
Me ketone groups, respectively: it further shows 
peaks at 6 = 5.18 and 5.76 ppm, for the C-30 H 
atom and the C- 12 vinylic proton. After bromination 
of the methyl ketone the peak at 2.16 ppm disap 
peared: the bromomethyl ketone (-COCH2Br) 
resonates as a singlet at 3.98 ppm, whilst the C-30 
and C-12 H atoms absorb at 5.43 and 5.53 ppm 
respectively. On replacing the bromine by the acet- 
oxy group to give 19, the methylene is more shield- 
ed, apparently because of the mesomeric effect of 
the 0 atomi2; thus it now resonates at a higher 
field (6 = 3.33 ppm). The 3-O and the new 32-O 
acetyl groups of the 20/3-( 1,3-diacetoxy-2-oxo- l- 
propyl)-olean- I2-en- 11 -on- b-y1 acetate (19) reson- 
ate at 2X)0 and 2.10 ppm, respectively. The C-30 
and C- 12 H atoms, resonate at the same place as 
in the bromo compound. 

Crabbe’s pathway I3 for the construction of a 
corticoid side chain from 17 by reaction with Zn or 
Mg and OsOl oxidation of the corresponding allene 
20 proved ineffective, the starting material being 
recovered quantitatively. 

Also our attempts to introduce an acetoxy group 
in 18 directly by lead tetraacetate (with or without 
BF,-0Et,)14 failed. A very complex mixture was 
obtained in which 19 was not present. 

EXPERIMENTAL 
18pGlycyrrhetic acid was kindly supplied by Dr. D. 

Gredinger of “Chemicals and Phosphates Ltd.“, Haifa, 
Israel. NMR spectra were measured with a Varian HA- 
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100 instrument, CDCIS serving as solvent, TMS as inter- 
nal standard and CHC& as lock signal. Optical rotations 
were determined in chloroform with a Perkin-Elmer 141 
polarimeter, IR spectra in Nujol mulls and m.ps on a 
Thomas-Hoover capillary apparatus. The term “treated 
in the usual way” refers to the treatment of extracts and 
indicates that they were washed with water till neutral, 
dried with MgSO, and evaporated to dryness in vacua. 
Merck silica gel 70-325 mesh was used for column 
chromatography, Merck silica gel GF254 for analytical 
TIC and Merck PF254 for preparative TIC. 

3-O-Acetyl-glycyrrhetaldehyde 2. 
Method A. S-p_Chlorobenzylthioester of 3-O-ace@- 

glycyrrhetic acid (5) 
To a suspension of NaH (I 44g) (50% in oil, washed 

with hexane) in 50 ml dry THF,p-chlorobenzylmercaptan 
(5sOg) was added and the mixture reduxed with stirring 
for 30 min. Then 41s (5 g) in 100 ml TH F was added and the 
mixture reguxed for 2.5 hr, poured into water. extracted 
with chloroform, washed with a 10% NaOHaq and treat- 
ed as usual. The residue was recrystallised from CH,CI,- 
MeOH; m.p. 255”; yield, 4.95 g (8 1%). IR t = 1740, 1690, 
1660 cm-*; [a]? = _L 127-O” (c = 1.0). (Found: C, 71.8; H, 
7.9: S, 5.0. C,H,,SCIO, requires: C. 71.8; H, 8-1; S, 
4*%). 

3-0-Acetyl-glycyrrhetaldehyde (2). Raney Ni (32 g) was 
partly deactivated by refluxing it with 60 ml acetone for 
15 min. To the resulting suspension, 5 (3.7 g) in 100 ml 
THF was added with efficient stirring, and the mixture 
refluxed for 7 hr. The Ni was filtered off and washed with 
chloroform. and the filtrate treated as usual. The residue 
was chromatographed on a column of silica gel and eluted 
with benzene, which yielded some unchanged starting 
material. Elution with 5% ether in benzene gave about 
I.0 gr of 2 (40%), from EtOAc, m.p. 265”; I R: Y = 1740: 
1720: 1660cm-I; [a]kT = _L 120.0” (c = I-0); NMR: 6 = 
140, 1.17. 1.14, O-99, O-89, O-89, O-81 ppm (for Me-26.27, 
25, 29, 23, 24 and 28 respectivelyi6)*; 2.05 ppm for AC 
group, 4-55 ppm (q, for H-3); 9.43 ppm (s, for the aldehyde 
proton). (Found: C, 77.5; H, 9-5. C,,H,,O, requires: 
C, 77.4; H, 9.7%). 

Merhod B: a-( 3-O-Ace&glycyrrhetyl)-/3-tosylhydrazine 
(6). To a cold soln of tosylhydrazine (8 g) in 20 ml pyri- 
dine a soln of 4 (15.9 g) in 40 ml THF-pyridine was added 
slowly. The mixture was left for 24 hr at room temp, 
poured into dil HCI, extracted with chloroform and treat- 
ed as usual. The crude product was pure enough for the 
next step. An analytical sample was obtained by recrys- 
tallisation from benzene-hexane; m.p. 245”; yield, quanti- 
tative; IR: c = 3320, 3260, 1730, 1690, 1650 cm-‘; [al:: = 
1134.8” (c = I-0). (Found: C, 69.0; H, 8-4; S, 4.4; N, 4.2. 
C,,H&N,O, requires: C, 68.8: H, 8.2; S, 4.7; N, 4~1%). 

Glycyrrhetaldehyde (3) 
5 Na,C0,(5g) was added in one portion to a suspension 

of 6 ( 10 g) in 120 ml ethylene-glycol at 160”. After 30 set 
the mixture was poured on ice, extracted with chloroform 
and treated as usual. The residue was recrystallised sever- 
al times from MeOH. m.p. 286”: yield, 3.4g (50%) IR: 
5 = 3620. 1740, 1660 cm-‘; [a]? = 1147.0” (c = 1.0). 
(Found: C, 79.0; H, 9.9. C,,H,,O, requires: C, 79.3; H, 
IO- 1%). 

The crude 3 can be reacetylated in 80% yield by treat- 

*The various substituents at C-3 and C-30 are helpful 
for assignments of the Me gruups.1e 

ment with excess Ac,O-pyridine at 100” for 20 min. After 
another 12 hr at room temp the mixture is poured into dil 
HCI, extracted with chloroform and treated as usual. 
After chromatography as described in Method A. pure 2 
is obtained. 

20/3-(trans-2Carbefhoxyvinyl )-olean- 12-en- I I -on-3&yl 
acetate (7). 50% NaH (400 mg) (washed with hexane) in 
10 ml toluene was added to triethyl phosphonoacetate in 
70 ml of the same solvent. After the evolution of H, had 
ceased, 2 (I ~8 g) in 20 ml toluene was added, the mixture 
refluxed for 6 hr under N.,, poured into 100 ml IO% 
NaHCO,aq, extracted with chloroform and treated as 
usual. The residue was chromatographed on silica gel and 
eluted with 2% ether in benzene; m.p. 284”. yield l-4g 
(68%); IR: c = 1740, 1730. 1650 cm-‘; [cr]$ = 1197-O” 
(c = I-0); NMR: S = l-39. 1.17, 1.14. l-03. O-89, O-89 and 
0.83 ppm (for Me-26. 27. 2s. 29. 23. 24 and 28. respect- 
ively); 3.90ppm (q, 2H--COOCH,CH,,): 4.53 (q, H-3); 
5.60 (s, 12-H); 5.75 and 6.88 ppm (two d, olefinic protons, 
J = I6 Hz). (Found: C. 76.2; H, 9.5. C,,H,,O:, requires: 
C. 76.3; H, 9.5%). 

20@-(t rdns-@Carbo~~oin$ I-olean-l&en-I l-on-3/L?-a/ (8). 
To a soln of KOH (2.5 g) rn 50 ml MeOH-dioxane, 7 (I-2 
g) was added and the mixture refluxed for 5 hr under Nt, 
poured into dil HCI and treated as usual. The residue was 
recrystallised from benzenelhexane: m.p. 273”; yield O-9 g 
(85%); IR: p = 3400. 1700, 1660 cm-‘; ]a]:& = 155.3”(c = 
1.0); NMR: 6 = 5.33 ppm (H-12). 5.80 and 7.02 (two d, 
olefinic protons, J = 16 Hz). (Found: C. 77.2; H. 9.8. 
C3PHJ,,0, requires: C. 77-4; H. 9.7%). 

2Op-( trans-2-p-BromuphenyWzjo vinyl )-olean- I2-en- 1 I- 
on-38-01 (9). A soln of 3 (0.5 g) and diethyl p-bromo- 
phenylthio-methane-phosphonate (2GI g) in 50 ml dry 
DMF was added to a suspension of 50% NaH (0.3 g) 
(washed with hexane) in 4 drops t-amyl alcohol. The mix- 
ture was kept at 120” for 24 hr under NP. poured into dil 
HCI and treated as usual. The residue was triturated with 
MeOH; m.p. 230”: yield 0~3 g (43%): I R: ir = 3500, 1650. 
1600 cm-‘; [a]:: = Il65.0” (c = 1.0); UV: A,$%H = 2511 rnp 
(c = I.98 x 104), 274mp (1.74~ 104); NMR: 6= I.38 
1.14. 1.14, 1.14, 1.01, O-85 and 0.81 ppm (for Me-26, 27, 
25, 29, 24, 23 and 28 respectively), 3.23 ppm (for H-3) 
5.73 ppm (s, H- l2), 560 and 6.20 ppm (two d, J = 11 Hz) 
AB spectrum for 4 aromatic protons (6A = 7.47, 6B = 
7.30; J = 11 Hz). (Found: Br, 12.6; S, 5.2. C,,H,,BrO$ 
requires: Br. 12.5; S, 500%). 

20fl-Vinyl-olean- I2-en- 1 I -on-3&yf acetate (IO). To a 
methylene-triphenylphosphorane soln (prepared from 14 g 
methyltriphenylphosphonium bromide in 80 ml DMSO 
and l-5 g NaH (5W) according to Corey”), 2 (1.3 g) was 
added and the mixture stirred at 50” for 24 hr under N2, 
poured into water, extracted with chloroform and treated 
as usual. The crude product was chromatographed on a 
silica gel column and eluted with 2% ether in benzene. 
After reacetylation the product was purified by prepara- 
tive TLC, benzene as eluent; m.p. 272”; yield, 8OOmg 
(60%); IR: P = 1740, 1655 cm-‘; [LY@ = 1132-O” (c = l-0); 
NMR: 6 = f-39. l-17, 1.15, 0.91. 0~89,0.89,0*82 ppm (for 
Me-26, 27, 25. 29, 24, 23 and 28 respectively), 2.05 ppm 
(3-acetyl group), 4.52 (q, H-3), 5.59 (s, H-12) and two 
multiptets at 5.07 and 566 ppm (for three olefinic protons, 
at C-30 and C-31). (Found: C. 80.0: H, 10.0. C,H,O, 
requires: C, 80.2: H, lO.l%.) 

20&( a.&Dibrumoerhyl )-o/can- I 2-en- 1 1 -on-3/3-y! ace- 
tufe (11). A mixture of IO (64Omg), pyridine hydrobromide 
perbromide (500 mg) and 20 cc AcOH was heated at 4G 
50’ for 2 hr in a N2 atmosphere. poured into water, 
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extracted several times with chloroform and treated as 
usual. The crude product (830 mg, 85%) is pure enough 
for the next step. An analytical sample was recrystallised 
from acetone-hexane, m.p. 240”; IR: P = 1720, 1660 cm-*; 
[al&” = 1 125-O” (c = 1-O). (Found: C, 59.7; H, 7-5; Br, 
24-2. &,HJOBr20n requires: C, 60.5; H, 7.6; Br, 24*5%.) 

20/3-Ethynyl-olean- I2-en- I I-on-3/3-y/ acetate (13). Dry 
DMSO (60 ml) and 50% NaH ((400 mg), washed with 
hexane) were heated at 70” in a N, atmosphere till all the 
NaH had dissolved_ The soln was cooled, and 11(700 mg) 
in 10 ml dry DMSO was added. The mixture was kept at 
60” for I2 hr and then poured into water, extracted with 
chloroform and treated as usual. The crude product was 
purified by preparative TLC, 4% MeOH in benzene 
serving as eluent. The product may be recrystallised from 
acetone-hexane; yield 300 mg (60%); m.p. 210”; IR: ii = 
3250, 2100, 1700, l660cm-‘; [a]p = 1103.2” (c = 1.0); 
NMR: 6 = 5-65 ppm (6, H-12); 2.12 ppm (3-acetyl group). 
(Found: C, 80-6: H, 9.5; mol. wt. 492 (mass spectrum). 
C,,H,,O, requires: C, 80.5; H, 9.7%; mol. wt. 492). 

When the reaction was carried out at room temp for 
3 hr, 12 was formed, m-p. 90°, 20% yield, 1R: i; = 3400, 
1660 cm-‘; NMR: S = 5.66 ppm (s, H-12); 5.47 (d, J = 6 
Hz, 2H of CHBr = CH-_). (Found: Br, 15-O. C,,H,,BrO, 
requires: Br, 15.1%). 

30-( 3-Hydroxy- I -propyn- 3-y/ )-olean- 12-en- 1 I -on-3&o/ 
(14). To a tenfold excess of a soln of ethynylmagnesium 
bromidelR in 100 ml THF, 3 (l-5 g) in 20 ml THF was 
added. The mixture was stirred at room temp for 24 hr 
under NP, poured into HCI and treated as usual. The resi- 
due was separated by repeated preparative TLC, using 
7% MeOH in benzene as eluent. In this way, two epimers 
of 14 could be separated. The yield of the less polar epi- 
mer (Ma) was 500mg (32%): m.p. 282”; IR: v = 3500, 
3300, 1650 cm-l; [a]2 = 180-4” (c = 1.0); NMR: 6 = 1.37, 
1.13, l-13, lXl0, O-98, O-87, 0.81 ppm (for Me-26, 27, 25, 
29,24,23 and 28 respectively). 3-23 (H-3),5-62 (s, H- 12), 
2.47 (d. J = 2 Hz, acetylenic proton), 4.64 ppm (d, J = 2 
Hz, proton at C-30 a-to acetylene); ORD (C, O-2: 
dioxane): 25”; 4>420 = I 1005”; @39tl= 11200”; 0380 = 
I1 100”; a370 = 11415”; a360 = 11030”; 0,350 = 12060”; 
Q347.5 = L 1965”; @260 = J_ 17250”; @2 10 = - 27800”. 
(Found: C, 79.7; H, 10.0; mol. wt. 480 (mass spectrum). 
C,,H,,O,l requires: C, 80-O; H, IO-O%; mol. wt. 480). 

The yield of the more polar epimer (14b) was 415 mg 
(27%): m.p. 170”; IR: D = 3400, 3300, 1650cm-L; [a]:: = 
i 126.5”(c = l*O);NMR: S= 1.38, l-14, l-14, l.Ol,O-99, 
0.87. O-81 ppm (for Me-26, 27, 25, 29, 24, 23 and 28 re- 
spectively), 3.22 (H-31, 5.65 (s, H-121, 2.45 (d, J = 2 Hz, 
acetylenic proton), 4-61 ppm (d, J = 2 Hz, proton at C-30, 
a-to acetylene); ORD (c, 0.2, dioxane): 25”; 04,420 = 
I 1175”: 4’390 = I I5 IO”; a380 = I 1440”; @368 = I 1740”; 
@362 = 11650”; 41350 = 12350”; @347-5 = 12310“; 
a260 = 116800”; 4’210 = -23000”. (Found: C, 79.8; H, 
IO-O; mol. wt. 480 (mass spectrum). C,,H,,O, requires: 
C. 80.0; H, 10-O%; mol. wt. 480). 

30-(3-Hydroxy- I-propyn-3-yl jolean- l2-en- I I-un-3/3-y/ 
ocefate (15). Analogously 15 can be prepared from 2 
(I.1 g) by reaction with ethynylmagnesium bromide and 
purified by preparative TLC (5% MeOH in benzene). 
530 mg (46%) of 15, m.p. 259”, was thus obtained, accom- 
panied by 170 mg ( 16%) of 14. We did not separate the 
two epimers of 15, 1R: i; = 3520, 3300, 1725, 1650cm-1; 
[a]? = 192.0” (c = 1.0). (Found: C, 77.8; H, 9.2: mol. 
wt. 522 (mass spectrum). C,,H,O, requires: C, 78-2: 
H, 9.6%; mol. wt. 522). 

15 was acetylated at C-30 in quantitative yield to give 
17 by the procedure described for 2; m.p. 276”; IR: Y = 

3250, 2120, 1745, 1720, 1660cm-1: [a]B= 1117*3”(c= 
1.0). (Found: C, 76-8; H, 9.2. &HS20J requires: C, 76.6; 
H. 9.2%). 

3-O-Acetyl-glycyrrhetyl ethynyl ketone (14). A suspen- 
sion of 15 ( I50 mg) in I5 ml acetone was stirred with 
CrO, (25 mg), 5 ml water and 3-4 drops of cone H4S0, at 
0” under N, for 4 hr and then for 2 more hr at room temp. 
The mixture was poured into water, extracted with chloro- 
form and treated as usual. Two compounds were separat- 
ed by preparative TLC (6% MeOH in benzene). One of 
them, 57 mg (4O+‘G), proved to be the starting material (15); 
the second, 60 mg (41%), m.p. 272”, was the desired 
ketone; IR: Y‘ = 3210,2080, 1725,1670, 1650cm-‘; [alis = 
I 115.0 (c = l-0). UV A!?# = 249 rnp (E = 1.12 x l(r), 308 
rnp (2-6 x 102); NMR: 6 = 5.62 ppm (s, H- 12); 4~48 (q, 
H-3): 3-23 (s, acetylenic proton); 2.03 (s, acetyl group). 
(Found: C, 78-3; H, 9-O: mol. wt. 520 (mass spectrum). 
C,H,,O, requires: C, 78~5; H, 9.2%; mol. wt. 520). 

20&( 1 -Acetoxy-Zoxo- 1 -propyl )_olean- 12-en- 1 I-on-3P 
yl acetate (18). A mixture of 17 (1.05 g), HgC& (2.5 g) and 
100 ml dioxane-water ( 1: 1) was refluxed for 7 hr, poured 
into water, extracted with chloroform and treated as usual. 
The two epimeric products 18 were separated by repeated 
preparative TLC (2% MeOH in benzene). The yield of 
the less polar component (18a) was 370 mg (35%); m-p. 
252” (from acetone); IR: G = 1745, 1725, 1720, 1655 cm-*; 
[a]b5 = I lOO*o” (c = 1-O); NMR: 6 = 544ppm (s, H-12), 
5.21 ppm (s, H-30), 4.52 ppm (q, H-3), 2.19, 2-12 and 2.04 
ppm (for methyl ketone group and acetyl groups at C-30 
and at C-3, respectively). (Found: C, 74-3; H, 8.9; mol. wt. 
582 (mass spectrum). &HMO6 requires: C. 74-2; H. 9.3%; 
mol. wt. 582). 

The more polar isomer (lab) melted at 246”; yield, 420 
mg (40%); IR: P = 1740, 1730, 1710, 1655cm-*; [a]v = 
I95*3”(c = l-O);NMR:S= 5.76ppm(s,H-12),5*18ppm 
(s, H-30). 4.52 ppm (q, H-3). 2.16, 2.12 and 2.O4ppm 
(methyl ketone group and acetyl groups at C-30 and C-3, 
respectively). (Found: C. 73.4; H, 8.9; mol. wt., 582 
(mass spectrum). C,,H,O, requires: C, 74.2; H, 9.3%; 
mol. wt. 582). 

20/3-( 1 ,IDiaceZoxy-2-0x0- I-propyl)-olean- 12-en- 1 l-on- 
3p-yl acetate (19). 18b (250 mg), dry THF (25 ml), 
pyridine hydrobromide perbromide (250 mg) and AlCl:, 
(9 mg) were stirred at room temp under N2 for 3 days. The 
mixture was filtered and evaporated to dryness. The crude 
bromoketone was dissolved in 10ml dry DMF, which 
contained 0.5 gr dry NaOAc, and stirred at 90- 100” for 
12 hr. The product was then poured into dil HCI,extract- 
ed with chloroform and treated as usual. After purifica- 
tion by preparative TLC using 3% MeOH in benzene as 
eluent, 50 mg (23%) of 19 was obtained; m.p. 150”; IR: 
P = 1745, two shoulders at 1740 and 1735, 1670cm-‘; 
[alp = 1290-O” (c = 1-O); For NMR see the theoretical 
part. (Found: C. 71-4; H, 8.9. &HJd08 requires: C, 71.3; 
H, 8.8%). 
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