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Abstract-Seven new steroids have been isolated from leaves and stems of Petunra hybnda. They are 30-hydroxy 
petumasterone A (C-30 epimeric mixture), la-acetoxy-1,2-dihydropetuniasterone A (designated petuniasterone E), 
(22R,24S)-7u,24-dihydroxy-22,25-oxldoergosta-l,4-dien-3-one (petuniasterone F), C-24 eptmers of (22R)-7u,22,24,25- 
tetrahydroxyergosta-1,4-dien-3-one (petumasterones Gt and G2) and C-24 epimers of (22R)-1-a-acetoxy_7cr,22,24,25- 
tetrahydroxyergost-4-en-3-one (petuniasterones H, and Hz) The compounds which have 1-a-acetoxy groups may 
easily be converted mto the corresponding A-ring dienes by mild base. The orthoesters and other side-chain variants 
may be formed from the 24,25-epoxy compounds which co-occur in the plant. 

INTRODUCTION 

Petumasterones [l, 21 are sterotdal ketones which occur 
m varying levels within the commertcal varieties of Pe- 
tunia hybnda. The structural aspects of these substances 
caused us to categorize them mto several groups based on 
common features and designate the trivial names petun- 
iasterones A-D, each of which had a keto group m 
positton- and a 7-a-oxygen function The A-rings posses- 
sed 1,4-dten-3-one systems or alternatively l-a-acetoxy-4- 
en-3-one functtonahttes. In addition, the side chams at C- 
17 were highly oxygenated, having btcyclic orthoester 
systems or a 24,25-epoxy group with a hydroxy or ester 
substituent at C-22 Compound la, which we have ter- 
med petumasterone A, IS generally present m the highest 
concentration wtthm the plant (up to ca 300 ppm dry wt) 
and tt appears to Inhibit the growth of Helzothrs zea (corn 
earworm) larvae as shown by prelimmary experiments 
using artificial diets (unpublished) Petuniasterone A pos- 
sesses the unusual thtolester moiety attached to the 
sidechain orthoester, but this functionality does not 
appear to be responsible for Insect-mhtbitory activity 
since petumasterone D (4) having only the correspondmg 
orthoacetate is also active (unpublished). We have tdent- 
died several other dertvattves of petuniasterones A and D 
(2,3 and 5) [2] as well as two sets of compounds (7-9 and 
10-12) havmg 24,25-epoxy substitution Cl]. Those having 
the A-rmg dienone are derivatives of petuniasterone C (9) 
and the correspondmg 1-acetoxy-4-enones are related to 
petumasterone B (12). Petumasterones B and C do not 
appear to be active against Hellothis zea (unpublished) 

The present commumcatton describes the tdenttfica- 
non of seven minor petuniasterones. Compound 6a was 
shown to be a 30-hydroxy derivative of petumasterone A 
The 1-acetoxy-1,2-dthydro- analogue of petuniasterone A 
(13), termed petuniasterone E, was also present. The other 
substances isolated are less substituted on the side chain. 
Petuniasterone F (14a) has the ring closed 22-25 oxido 
system whereas the petumasterones of the G series (15a, b) 
have trrhydroxy side chains. Petumasterones H, (16a) 

and Hz (16b) are similar, but have the corresponding l- 
acetoxy enone system m the A-ring. 

RESULTS AND DISCUSSION 

From material remainmg after tsolation of several 
batches of petumasterones A to D it was possible to 
obtain small quantities of the seven new substances. 
Compound 6a, C,,H460,S had ‘H and 13CNMR spec- 
tra (Tables 1 and 2) that showed a close relattonship of 
this material to petumasterone A (la), but one additional 
hydroxyl was present (mass spectrum). The UV, 
A,,,,, 243 nm, and IR spectra, v,,,.~ 1685 and 1660 cm-’ 
were likewise similar to those of la [ 1 J The characteristic 
AB quartet (6 3.04 and 3.10) of CHz-30 m the ‘H NMR of 

R’ 

la RI = CH#ZOSMe, Rz, P, R4 = H 

lb R’ = CH,COOMe, R? R3, R4 = H 
2 R’ = CH2COSMe, R* = D-OH, R? R4 = H 

3 R’ = CH,COSMe, R’= B-OH, R’= H, R4=Ac 

4 RI = Me, Rz,R3,R4 = H 

5 R’ = Me, RZ = H, R3 = OAc, R4 = AC 

6a RI = ?HOHCOSM~, ~1, R! ~4 = H 

6b RI = ~HOA~COSM~, R? R3 = H, ~~ = AC 
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8 R=Ac 

9 R=H _.. 
11 R = AC 

12 R = H 

13 

la was no longer observed and new signals at S 4 33 and 
4.35 appeared This pan of smglets is associated wtth the 
proton a- to an eptmeric OH at C-30. ‘H NMR signals of 
CH,-21 and CH,-27 also appeared as double hnes. The 
‘%NMR spectrum of 6a confirms the posmon of hy- 
droxylatton since the stgnals of CH,-30 (6 50 3) m la was 
replaced by a patr of lines at 6 77 7 and 78 2 correspond- 
ing to CHOH-30. In the 13CNMR spectrum of 6a, 10 
additional peaks assoctated wtth carbons m close pro- 
ximity to the eptmertc centre are doubled Treatment of 
6a with acetic anhydride gave the 7,30-dtacetate 6b. The 
‘H NMR spectrum of 6b (see Experimental) showed 
typrcal downfield shifts for the signals of acetylated 
posmons, CH-7 and CH-30 (ca 1 06 ppm) [3]. As m the 
case of 6a, we noted numerous double peaks for signals 
assoctated wtth carbons and protons near the epimertc 

center. Although preparative separation of this eptmertc 
mixture by HPLC could not be accomphshed, an analytr- 
cal separation showed partial resolutron of 6a mto two 
components m the ratto of cu 2 1 which agrees wtth the 
proporttons of the NMR signals 

Compound 13, C,,H,,O,S, resembles petumasterone 
A (la), but tt has a 1 -r-acetoxy-4-en-3-one A-ring, and we 
have given tt the name petumasterone E Compartson of 
the ‘H and ‘%NMR spectra of 13 with those of the 
petumasterone B serves [l] conlirms the subsmutton and 
stereochemtstry of Ring-A Further evidence for the pro- 
posed structure is provrded by conversion of 13 mto the 
methyl ester correspondmg to petumasterone A (lb) [l] 
by treatment with dilute sodrum methoxtde in methanol. 
Facile ehmmatton of the I-acetoxy group IS charactertsttc 
of this type of compound [l] and transestertticatton of the 
thtolmethyl ester IS rapid under these condttrons 

Petuniasterone F (14a), CLHH4204r IS rsomertc wrth 
petumasterone C (9) The ‘H and ‘-‘C NMR spectra 
(Tables 1 and 2) show that the A-ring dtenone system 1s 
present Smce no addtttonal unsaturatton was observed 
(13C NMR), one more rmg 15 necessary to account for the 
elemental composrtron It was posstble to convert 9 mto 
14a by treatment wnh weak perchlortc acid (0 025 M) m 
dtoxane thereby showing that the dddmonal rmg must 
also be associated wtth the side cham On treatment with 
acetic anhydrtde, 14a gave the dtacetate. 14b This prod- 
uct had spectral characterrsttcs showrrng acetylatton at 
position-7 [2] as well as acetylation at a tertiary position 
Smce no acetate shift to lower held was observed m the 
‘HNMR for the proton attached to posttton-22, tt was 
apparent that the oxygen at thts posttton 1s mvolved m 
rmg formatton. We have asstgned the structure and 
stereochemistry of 14a on the basis of concerted rmg 
opening of the 24,25-epoxtde of 9 under acid catalysts 
wtth formatton of the 22,2S-oxrdo system 

Petumasterones G, and G, (15a and 15b) are C-24 
eptmers, C,,H,,O,, which could be separated by HPLC 
A mixture of 15a and 15b could be prepared from 
petumasterone C (9) by opemng of the epoxtde rmg m 
20% aqueous dtoxane About 45% yield of the two 
eptmers was obtained along wnh 25% of 14a 

Petumasterones H, and H, (16a and 16b), C,,H,,O,, 
are related to G, and G,, respectrvely, but have the l- 
acetoxy-4-en-3-one system Both 16a and 16b could be 
converted mto 15a and 15b by dilute sodium methoxtde 
m methanol Compartson of the respective ‘H NMR and 
‘%NMR spectra of the G dnd H series revealed minor 
chemical shift differences associated with the side chams 
that enabled the members ot each \et to be correlated 
with the other (Tables 3 and 4) 

14a R = H 
14b R = AC 
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Table 1 ‘H NMR data* for compounds la, 6,13, 14a and 14b 

6a 
eptmers 

Compound 

13 14a 14b 

1-H 708 

d (10) 
2-H 6.24 

dd (10, 2) 
4-H 6.13 

br t (ca 2) 
6-Ha 2 50 

dd (14, 3) 

6-H /I 2.75 
ddd (14, 3, 2) 

7-H 4.04 
br s 

12-H /? 2.02 
dt (12.5, 4) 

20-H 178t 

HK+-~z =4) 

22-H 4.21 
dt (11.5, 4) 

23-H’s 1.477 

522-23 =4 
18-Me 076, s 
19-Me 123, s 
21-Me 0.96 

d (7) 
26-Me 1.30, s 
27-Me 1 123, s 

28-Me 1.21$, s 
COSMe 2.31, s 
C&CO 3 04,3.10 

d’s (14) 
CHOHCO 

OAc 

7.08 

d (10) 
6.24 
dd (10, 2) 
6.14 
br s 
2.49 
dd (14, 3) 

2.70 
br d (14) 
404 
br s 
2.02 
br d (12.5) 

4.23 
dt (11.5, 4) 

076,s 
123, s 
0.92, 0.95 

d’s (7) 
1.33, s 
1.144, 1.17$ 

s, s 
1.221, s 
234,s 

526 

r (3) 
2.63 
mult. 
5 88 
br s 
2.50 
dd (16, 3) 

2.70 
dd (16, 3) 
3 95 

br 4 (2) 

4.22 
dt (11, 45) 

072, s 
1.27$, s 
0.95 

d (7) 
1.31, s 
1.127, s 

1.20$, s 
2.31, s 
3.04, 3.10 

d’s (14.5) 

4.33, 4.355, s, s 
2.03, s 

7.08 

d (10) 
6.25 
dd (10, 2) 
615 

r (2) 
2.49 
dd (14, 3) 

2.74 
ddd (14, 3, 2) 
404 
br s 
2.04 
dt (13, 4) 

4.24 
dt (11, 5) 

0.75, s 
123, s 
0.92 

d (7) 
1.23$, s 
1.133, s 

1261, s 

7.07 

d (10) 
6.27 
dd (10, 2) 
6.02 

d (2) 
6-H’s 
262 

d (3) 

5.04 
br q (ca 3) 

~1.9, m 

Jm-2 I = 7) 
J21-a =4) 
4.06 
ddd (10, 6, 4) 
2.49, dd (14, 6) 
1.88, dd (14, 10) 
0.73, s 
1.24, s 
090 

d (7) 
148, s 
l.l6f, s 

1.27$, s 

2 02, 2 03, s’s 

*b value m CDCls; coupling constants (Hz) m parentheses 
tValue obtamed by stepwtse decoupling. 
$Values may be Interchanged. 
§After D,O exchange, two lines are drstinguishable. 

( 24 - eprmers ) 
15a 
15b 

OH 

( 24 - cprmcrs ) 
16a 
16b 
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Table 2 “CNMR data* for compounds la, 6a, 13, 14a and 14b 

C la 
6a 
eplmers 13 14a 14b 

1 
2 

3 
4 

5 
6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 

29-ortboester 
30-‘%H CO 

30-“CH&CO 
31-‘3COS 

S-Me 

Acetate 

155 6, CHt 

127 6, CHt 

185 6, C 

127 1, CHt 

164 5, C 

41 0, CH,t 

69 5, CHt 

38 5, CH 

44 4. CH 

43 43. c 

22 5, CH, 

39 0, CH,P 

42 9”, C 

49 9. CH 

23 8, CH, 

27 2, CH, 
52 0, CH 

11 8, CH,t 

18 3, CH,t 
39 8, CHt 

12 5, CH,t 

70 2, CHt 

30 3. CH,_F 

82 9h, c 

81 gh, C 

19 9, CH, 

204, CH, 

24 9’, CH, 
1153.c 

50 3, CH, 

193 3, c 

12 0, CH, 

155 7, CH 

127 5, CH 

185 7, c 

1270, CH 

1649. C 

41 0, CH, 

69 5. CH 

38 3, CH 

44 2, CH 

43 4”, c 

22 4, CH, 

38 9. CH, 

42 8”, C 
49 8, CH 

23 7, CH, 

27 1, 27 2, CH, 

51 8, CH 

114, CH, 

18 2, CH, 

39 6, CH 

12 4. 12 5, CH, 

70 4, 70 7, CH 

30 6, CH, 

83 16”, 83 22”. C 

82 19”, 82 25”, C 

19 8, CH, 

20 2”, 20.3’, CH, 
24 7’, 24 9’, CH, 

11529, 11532,C 

77 7, 78 2, CH 

198 5, 198 6, C 

11 8, 124, CH, 

73 8, CH 

39 4. CH, 
1949, c 

1264, CH 

163 6, C 

40 9, CH, 

67 8, CH 

39 3”, CH 

36 8”, CH 

41 7b, c 

20 3. CH, 

39 1, CH, 
42 7b, C 

50 2, CH 

23 6, CH, 

27 3, CH, 
52 0, CH 

11 7, CH, 

18 1, CH, 
38 5”. CH 

12 5, CH, 

70 2, CH 

30 3, CH, 

82 9’, C 

81 8’. c 

19 9, CH, 

20.4d, CH, 

24.9d, CH 1 
1154, c 

50.2, CH2 

1933.c 

12 0, CH, 

1702, C 

210, CH, 

1556, CH 155 2 

127 6, CH 1278 

185 6. C 1x5 8 

127 1. CH 1266 

1647. C 1640 

40 9. CH, 37 3 

69 6. CH 720 

37 8, (‘H 38 3 

44 4, CH 45 2 

43 5”. c 43 2” 

22 5. CH, 22 5 

38 9, CH, 38 8 

43 1”. c 43 0” 

49 8, CH 49 6 

23 9, CH, ‘3 7 

214. CH, 213 

53 5, CH 53 3 

1 I 7. CH, 11 6 

18 3. CH, IX4 

39 8, CH 37 7 

12 5. CH, 123 

17 8. CH ta 71 

38 9. CH2 37 7 

x4 2h. c 89 Zh 

Xl Oh, < 84 2” 

21 8’. CH, 193‘ 
22 9’. CH 1 22 2’ 

27 8’. CH, 25 9’ 

*In ppm from internal TMS for CDCI, solutions 

“-‘Values with hke superscrlpts m each column may be interchanged 

t Asslgned by C-H correiatlon spectroscopy 

The extremely facile openmg of the epoxlde rmg of 9 
prompted us to examme the reactlvlty of other com- 
pounds havmg the same functlonahty Thus, 7 was trea- 
ted with 0.01 M perchloric acid m dloxane to give la m 
50% yield after chromatography This reaction was very 
rapid, being complete m less than one min and formed the 
orthoester without slgmficant byproducts The reaction 
of 8 to produce 4 was equally rapid and a 60% yield of the 
latter compound was obtained upon work-up after one 
mm Acid treatment of the more sensitive 10 gave a 
mixture of several components, from which could be 
obtained 20% of 13 and 5% of la In this case, It appears 
that acid catalysed ehmmatlon of the I-acetoxy group 1s 
competltlve with formation of the orthoester system of 
the side chain. Several other, more polar compounds that 
were produced m this run were not identified 

I’he ease of formation of the pendant orthoesters from 
the epoxy side cham esters and production of the 22,25- 
oxldo-rmg as well as trlhydroxy side cham derlvatlves 
from the hydroxy epoxide points to the epoxldes as 

blogenetlc precursors It 1s likely that a l-acetoxy-4-en-3- 
one having the 24,25-epoxide such as 10 IS inrtlally 

formed. Successive esterllicatton of the X-OH, followed 
by the steps illustrated above yields all of the mam 
petumasterone classes found m the plant Further hy- 
droxylatlon and acetoxylatlon can give the more highly 
oxygenated derlvatlves We have observed that a number 
of steroidal materials from these Prtuma Isolates remam 
unidentified and suggest that they should mamly fit mto 
the missing spaces within the scheme suggested 

EXPERIMEYTAL 

Mps are corr OptIcal rotations were measured at ca 26’ IR 
spectra were recorded m CHCl, solns. UV spectra m MeOH 

‘HNMR spectra were obtamed at 90 or 200 MH7 and 

‘“CNMR SpeCtI2 dt 50 MHZ NMR aSSlgnmentS Were faclhta- 
ted by decouphng methods and by the use of 2D proton-proton 

and carbon-proton correlation techmques MS spectra were 

obtained with NH, chemical lomzatlon Slhca gel was Merck, 
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S160, 70-230 mesh; Sephadex, LH-20 from Pharmacla, HPLC 30-Hydroxy petuniasterone A (6a). Compound 6a was obtam- 

columns were commercially obtamed. Solvents were HPLC ed as a ca 2.1 rmxt of C-30 epimers (Tables 1.2) that could not be 
grade. DetectIon was by UV at 254 nm usmg a morutor equipped sepd preparatively under the chromatographic conrhtlons em- 
with 0 5 mm pathlength prep cell ployed. CaL,,. (589) + 50”, (578) + 52”, (546) +58”, (436) 

Plant materual P. hybrida Vilm., commercial variety “Royal 

Cascade” was grown m outdoor beds m Albany, Califorma. Leaf 

and stem material was harvested at intervals durmg the growmg 

seasons of 1986 and 1987 

+88”, (365) +W (CHCI,, cl); IRv~~~‘3550 br (OH), 1685 
(COSMe), and 1660 cm-’ (conJ. CO); UVnz:$243 nm (log 
E 4.35); MS m/z (rel. int %): 575.3020 ([MH]‘, 19), 557 ([MH 

-H,O]+, 4). C32H460,S+H reqmres:[MH]+ 575 3042. 
Isolatmn procedure This was carried out as previously de- 

scribed on freeze-dned plant matenal [l] After removal of the 

more abundant sterones, rechromatography of the residue yield- 

ed compounds 6,13,14,15a and b and 16a and b. Columns and 

condltlons are as follows: Ramin Dynamax Slhca, 214 mm diam 

x 250 mm with guard, 20% 2-propanol m hexane, Alltech R-81 

C-18,10 mm dlam x 250 mm, 30%, 40% or 50% Hz0 m MeCN; 

and Whatman Partlsd-10 PAC, 9 mm dlam x 500 mm, 10% 2- 

propanol in hexane 

30-Acetoxy petunmsterone A ‘I-acetate (6b). Acetylatlon of 6a 
was carried out in refluxmg Ac,O for 3.5 hr Excess reagent was 

evapd and the product Isolated by HPLC on the PAC column 

(elution vol. 84-105 ml, 10% 2-propanol-hexane). 

IRv~~~‘~ cm-’ 1750, 1730, 1680, 1665; ‘HNMR (200 MHz, 

CDCI,): S 0 76 (3H, s, 18-Me) 0 93 and 0.95 (3H, two d, J = 7,21- 

Me), 1.14 and 1 16 (3H, two s, 27-Me), 1.22 (3H, s, Me-28), 1 25 

(3H, s, Me-19), 1.32 (3H, s, Me-26), 1.99 (3H, s, 7-OAc), 2.21 and 

2 22 (3H, two s, 30-OAc), 2 30 and 2 31 (3H, two s, SMe), 2 63 

(2H, br s, CH,-6),421 (lH, dt, J= 11 5 and4, H-22), 5 lO(lH, br 
q,J=3, H-7). 5.40and 5.41 (lH, twos, H-30), 6.00(1H, brd,J=2, 

H-4), 6.24 (lH, dd, J=lO and 2, H-2), 704 (lH, d, J=lO, H-l); 

13C NMR (50 MHz, CDCI,): 6, Inter alia, 114.6 and 114 7 (C-29), 

76.5 and 77.6 (CH-30), 194 04 and 193 99 (COS), 11.78 and 1183 
(SMe) 170.3 and 21.1 (OAc-7), 169.25, 169.39 and 20.72, 2076 

(OAc-30); MS m/z (rel. mt. %): 659.3201 ([MH] +, 43), 599 ([MH 

-HOAc]+, 14) C,,H,,O,S+H requires: [MH]+ 659.3250. 

Petunmsterone E (13). [oL],~.~,,,,: (589) + 78”, (578) +81’, (546) 

+ 91”, (436) + 146”, (365) + 13” (CHCI,, ~1.00); IR vz:” cm-’ 

3500 br (OH), 1735 (acetate), and 1675 (COSMe and conj CO), 

UVI$‘“nm 241 (logs 4.19); MS:@ (rel. mt %): 619.3298 
([MH]+, 40), 559 ([MH-HOAc]+, 4). C H 0 S requires: 34 50 8 
[MH] + 619.3304. 

Compound 

Elutlon Zone (ml) 

Dynamax R SII C-18 
SlllCa (% Water) PAC 

6s 

13 

14 

15a 
15b 
16a 
16b 

164-216 28-34(30) 148-170 

164-216 42-45(30) 87-100 

3oG400 3445(30) 190-250 

24-27(40) 

27-32(40) 
23-28(50) 
28-33(50) 

Table 3. ‘H NMR data* for compounds 15 and 16 

15a 
Compound 

15b 16 16b 

I-H 7 30 

d (10) 
2-H 6.22 

dd (10, 2) 

4-H 6.09 
br t (ca 2) 

6-Ha 248 

dd (14, 3) 
6-HP 2 79 

ddd (14, 3, 2) 

7-H 4.02 

br (2) 4 
12-HP 2.06 

dt (13, 4) 

22-H 3.96 

mult 
18-Me 0.82, s 

19-Me 1.24t, s 

21-Me 0.96 

d (7) 
26-Me 1 197, s 

27-Me 1.22t, s 

28-Me 128t, s 

OAc 

7.30 

d (10) 
6.22 

dd (10, 2) 

609 

br t (ca 2) 

2.48 

dd (14, 3) 
2.79 
ddd (14, 3, 2) 
ca. 4.05 
mult 
2.06 
dt (13, 4) 
ca 4.05 
mult 
0.82, s 
122t, s 

0.96 

d (7) 
1.177, s 

1.19t, s 

1.277, s 

5 24 

c (3) 
ca 2 7 
mult 
5.80 
br s 
248 
dd (17, 3) 

2 75 

dd (17, 3) 

ca 3.95 

mult 

ca. 3.95 

mult 
0.78, s 

1.24t, s 

0.94 

d (7) 
1.187, s 

1.22t, s 

1.31t, s 

2.01, s 

5.25 

r (3) 
ca 2.7 

mult 

5 80 

br s 
2.48 

dd (17, 3) 

2.76 

dd (17, 3) 

3.92 

br q (ca 2) 

4.08 

dd (11, 3) 

0.78, s 

1.23, s 

0.96 

d (7) 
1.177, s 

1.19t, s 

1.317, s 
2.01, s 

‘6 value in CD,OD, coupling constants (Hz) m parentheses. 

tValue may be interchanged. 
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Convemon of petumasterone E (13) mto petumasterone A 
methyl ester (lb). A so111 of 13 (ca 13 mg) m 0 5 M 

NaOMe-MeOH (1 ml) was allowed to stand 2 hr at room temp, 

HOAc 50 ~1 was added, the mlxt taken to dryness in tlacuo and 
the residue trlturated with CH,Cl, After filtration of the 

CH,Cl, soln through a 0 45 pm Teflon membrane filter followed 
by concn, the product was chromatographed on the PAC 

column (10% 2_propanol/hexane) to yield lb Tlus material was 

chromatographically and spectroscoplcally ldentrcal to pre- 

vlously ldentlfied lb [l] 

15b from MeOH, mp 271-275’ (darkens gas evol), 

Ix1 (, “,,,, (589) + 19”. (578) + 20”. (546) + 21’, (436) + 17”, (365) 
- 86’ (MeOH, cl), IR v$~~‘~ cm- ’ 3450 br (OH), and 1670 cm- ’ 
(ConJ co), uvi;:;" nm 247 (logs 4 16), MS m/z (rel mt %) 

461 3285([MH]+, 15),443(LMH -H,0]+.6),425([MH]+ -2 

H,O. 4), 407 ([MH]+ -3 H,O, 3) C,,H,,O, + H reqmres 

[MH]+ 461 3267 

Petumasterone F (14a) From CHCI,, mp 266-268’ (darkens), 

Cal ,i,nmj: (589) + 22”, (578) + 23”, (546) + 24”, (436) + 23 ‘, (365) 
-87” (CHCI,, c 0.5), IR Y~~~‘~. 3450 br (OH), and 1670 cm-’ 

(ConJ co); uvn;:p nm 246 (loge 4 14); MS m/z (rel mt %) 

443 3209 ([MH]+, lOO), 425 ([MH]+ -H,O, 95), 407 ([MH]+ 
-2H,O, 21) C28H4204 + H reqmres [MH]+ 443 3161 

Acetylatlon of petumasterone F (14a) Petumasterone F, 4 mg, 

was acetylated as described for the prepn of 6a HPLC on the 
PAC column gave 14b (elutlon vol 54-60 ml. 10% 2- 

propanol-hexane) 

Conuersmn ofpetunrasterone C (9) mto petumasterones F (14a), 

G, (ISa) and G, (15b) In 4ml of dloxane (purified through 

alumina) was dissolved 40 mg of 9 To this soln was added 1 ml of 

H,O followed by 50 ~1 of N HCIO, Progress of the reactlon was 

followed by HPLC on the R SII C-18 column (MeCN-H,O, 7 3) 
All startmg material was consumed after ca 2 hr and the three 

major zones correspondmg to 14a. 15a and 15b were sepd 

preparatively on the same column (respective yields 8, 10, and 

10 mg) These matertals were chromatographlcally and spectro- 

scoplcally ldentlcal to the compounds described above One 

addltlonal substance (elutlon vol 53-57 ml, MeCN-H20. 7 3), 
3 mg, had a structure slmllar to 14a (by NMR) but wds not 

ldentdied 

Epvnerw petumasterone G, (1%) and G, (15b) 15a from In a separate expl, 40 mg of 9 was dissolved In 1 ml of dloxane 

MeCN-H,O, mp 218-220”, [cz],~,.,,,, (589) + 16”, (578) + 17”, and 25 ~1 of 0 5 M HCIO, m dloxane (prepared by dll cone 

(546) + 18”,(436) + lo”, (365) - 108” (MeOH, cl), IR v$~‘~ cm--’ HCIO, with 10 parts dloxane) was added HPLC under the 

3450 br (OH), and 1670 (conJ CO), UV i.“,:p” nm 246 (log& 4 15). above conditions showed no startmg matenal after 1 mm and 

MS m/z (rel mt %) 461 3269 ([MH]+, 9), 443 ([MH]’ - H,O, no further reaction on longer standmg The mam product, 

9), 425 ([MH]+ -2H,O, 5), 407 ([MH]+ -3 H,O, 5) 27 mg, was pure crystalline 14a accompanied by ca 6 mg of 

C,,H,,O, + H reqmres 461 3267 umdentlfied related material (elutlon vol ca 3540 ml) 

Table 4 13CNMR data* for compounds 15 and 16 

Carbon 15a 
Compound 

15b 16a 16b 

1 159 5, CH 1594 75 4, CH 
2 127 6, CH 127 6 40 3”, CH, 
3 188 3, c 1883 198 0, C 
4 126.9, CH 1269 126 1, CH 
5 170 1, c 1700 168 7, C 
6 42 2”, CH, 42 2” 42 0, CH, 
7 70 5b, CH 70 5b 68 5, CH 
8 40 8, CH 409 40 5, CH 
9 45 8, CH 45 8 38 1, CH 

10 45 3’, c 45 3” 43 8”, C 
11 23 7. CH, 23 7 21 5, CH, 
12 40 5”, CH, 40 5” 40 5”, CH, 
13 43.9’, c 440 43 3b, c 
14 513, CH 512 514, CH 
15 24.8, CH, 24 7 24 6, CH, 
16 28.7. CH, 28 5 28 7. CH, 
17 54 2, CH 54 3 54 2, CH 
18 12 3, CH, 123 12 2, CH, 
19 18 9, CH, 18.8 18 3, CH, 
20 44 4, CH 43 2 44 4, CH 
21 12 7, CH, 129 12 7, CH, 
22 70 9”, CH 71 4b 70 9, CH 
23 36 8, CH, 34 1 38 5, CH, 
24 76 Id, C 76 2“ 76 l’, C 
25 77 3d, c 78 3d 77 3‘, c 
26 25 3”, CH, 24 8’ 25 3d, CH, 
27 25 2’, CH, 24 8’ 25 2d, CH, 
28 22 6’. CH, 22 1’ 22 6d, CH, 
Acetate 172 0, C 

20 8, CH, 

*In ppm from mternal TMS for CD,OD solutions 

“-‘Values with hke superscripts may be interchanged 

75 4, CH 

40 3”. CH, 

198 0, C 

126 2, CH 

168 7. c 

42 0, CH, 

68 5. CH 

40 5, CH 

38 1, CH 
44 2b. c 

21 5, CH, 

40 5”. CH, 

43 3b, c 

514, CH 

24 6, CH, 

28 5, CH, 
54 3, CH 

12 2, CH, 

18 3, CH, 
43 2. CH 

13 1. CH, 

71 4, CH 

34 1, C’H, 
76 2’, C 

78 3‘. C 

24 8’, CH i 
24 8“. CH, 

22 Zd, CH, 

172 0. c 

20 8. CH, 



Sterotds from Petuma 3603 

7 R = COCH,COSMe 

8 R = AC 

OH 

15a, b 14a 

H+ 
- 14a 
anh 

OR 

- 13+la 

10 R = COCH,COSMe 

Petumasterones H, (16a) and H, (16b) These compounds are 

C-24 eptmers and could not be completely sepd from each other 

under the chromatographtc condtttons used 16a, IR Y~~~‘~ cm- 1 
3450 br (OH), 1730 (acetate) and 1670 (conJ CO), UV ,l/:p” nm 

241, MS m/z (rel mt %) 538 ([MNH,]+, 100) C&H,,sO, 
+ NH, requtres [MNH,]+ 538 

16b, IR v~~~i3 cm-’ 3450 br (OH), 1730 (acetate) and 1670 

(conJ. CO), UVA:$‘” nm 240, MS m/z (rel mt %) 538.3621 

(CMNH,l+> 100) C H 0 +NH, requtres [MNH,]+ 30 4s 7 
538 3743 

Conversron of petumasterones H, and H, mto petumasterones 
G, and G, Compounds 16a and 16b were treated with 0 5 M 

NaOMe-MeOH as descrtbed for the conversion of 13 mto lb 

HPLC on the RSll C-18 column (MeCN-H,O, 7 3) of the 

products gave 15a from 16a and 15b from 16b which were 

Identified by chromatographtc and spectral compartson. 

la R = CH2COSMe 

4 R=Me 

Acid treatment of 7. In 1 ml of dtoxane was dtssolved 16 mg of 

7 To thts soln was added 10~1. of N HCIO, m dioxane. 

Chromatography on the PAC column (10% 2-propanol m 

hexane) showed complete reactton m less than 1 mm Prep 

tsolation of product on the same column gave la, 8 mg, tdenttfied 

by comparison with authentic maternal 

Actd treatment of 8 This was carrted out on 10 mg of 8 as 

descrtbed above After less than 1 mm, prep chromatography 

gave 4, 6 mg, identical wtth authentic material. 

Actd treatment of 10 This was carried out on 40 mg of 10 as 

described for 7 Chromatographic exammation on the R Sd C-18 

column (MeCN-H,O, 7.3) Indicated formation of 13 withm ca 

1 mm along wtth several other, more polar products. Rechroma- 

tography on the PAC column ytelded 8 mg of 13 and 2 mg of la. 
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