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Abstract—Seven new steroids have been isolated from leaves and stems of Petuma hybrida. They are 30-hydroxy
petuniasterone A (C-30 epimeric mixture), le-acetoxy-1,2-dihydropetuniasterone A (designated petuniasterone E),
(22R,245)-7a,24-dihydroxy-22,25-ox1doergosta-1,4-dien-3-one (petuniasterone F), C-24 epimers of (22R)-74,22,24,25-
tetrahydroxyergosta-1,4-dien-3-one (petumasterones G, and G,) and C-24 epimers of (22R)-1-a-acetoxy-7¢,22,24,25-
tetrahydroxyergost-4-en-3-one (petuniasterones H, and H,) The compounds which have 1-a-acetoxy groups may
easily be converted into 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

Petumiasterones [ 1, 2] are steroidal ketones which occur
i varying levels within the commerical varieties of Pe-
tunia hybrida. The structural aspects of these substances
caused us to categorize them into several groups based on
common features and designate the trivial names petun-
iasterones A-D, each of which had a keto group mn
position-3 and a 7-a-oxygen function The A-rings posses-
sed 1,4-dien-3-one systems or alternatively 1-a-acetoxy-4-
en-3-one functionalities. In addition, the side chains at C-
17 were highly oxygenated, having bicyclic 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, 1s generally present 1n the highest
concentration within the plant (up to ca 300 ppm dry wt)
and 1t appears to inhibit the growth of Heliothis zea (corn
earworm) larvae as shown by preliminary experiments
using artificial diets (unpublished) Petuniasterone A pos-
sesses the unusual thiolester moiety attached to the
sidechain orthoester, but this functionality does not
appear to be responsible for insect-inhibitory activity
since petuniasterone D (4) having only the corresponding
orthoacetate 1s also active (unpublished). We have 1dent-
ified several other derivatives of petuniasterones A and D
(2, 3 and 5) [2] as well as two sets of compounds (7-9 and
10-12) having 24,25-epoxy substitution [1]. Those having
the A-ring dienone are derivatives of petuniasterone C (9)
and the corresponding 1-acetoxy-4-enones are related to
petumasterone B (12). Petuniasterones B and C do not
appear to be active against Heliothis zea (unpublished)
The present communication describes the identifica-
tion of seven minor petuniasterones. Compound 6a was
shown to be a 30-hydroxy derivative of petumasterone A
The 1-acetoxy-1,2-dihydro- analogue of petuniasterone A
(13), termed petuniasterone E, was also present. The other
substances 1solated 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 trthydroxy side chamns. Petumiasterones H; (16a)

and H, (16b) are similar, but have the corresponding 1-
acetoxy enone system in the A-ring.

RESULTS AND DISCUSSION

From material remaining after 1solation of several
batches of petumasterones A to D 1t was possible to
obtain small quantities of the seven new substances.
Compound 6a, C;,H,0,S had 'H and '*C NMR spec-
tra (Tables 1 and 2) that showed a close relationship of
this material to petumasterone A (1a), but one additional
hydroxyl was present (mass spectrum). The UV,
Amax 243 nm, and IR spectra, v,,,, 1685 and 1660 cm™!
were likewise similar to those of 1a [1] The characteristic
AB quartet (5 3.04 and 3.10) of CH,-30 1n the 'H NMR of

la R! = CH,COSMe, R2 R3, R*=H

1b R' = CH,COOMe, R2 R} R*= H

2 R!= CH,COSMe, R?= B8-OH, R} R*=H

3 R!'= CH,COSMe, R?*= B8-OH, R* = H, R*= Ac
4 R!= Me, RER}R*=H

5 R!'= Me, R® = H, R®= OAc, R*= Ac

6a R' = CHOHCOSMe, R%R3R*= H

6b R! = CHOAcCOSMe, RZR*= H, R* = Ac
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1a was no longer observed and new signals at §4 33 and
4.35 appeared This pair of singlets is associated with the
proton a- to an epimeric OH at C-30. 'H NMR signals of
CH,-21 and CH,-27 also appeared as double lines. The
'*C'NMR spectrum of 6a confirms the posttion of hy-
droxylation since the signals of CH,-30 (6 50 3) in 1a was
replaced by a pair of lines at 677 7 and 78 2 correspond-
ing to CHOH-30. In the '*CNMR spectrum of 6a, 10
additional peaks associated with carbons m close pro-
ximity to the epimenic centre are doubled Treatment of
6a with acetic anhydride gave the 7,30-diacetate 6b. The
'HNMR spectrum of 6b (see Experimental) showed
typical downfield shifts for the signals of acetylated
positions, CH-7 and CH-30 (ca 1 06 ppm) [3]. As n the
case of 6a, we noted numerous double peaks for signals
associated with carbons and protons near the epimeric
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center. Although preparative separation of this epimeric
mixture by HPLC could not be accomplished, an analyt-
cal separation showed partial resolution of 6a into two
components 1n the ratio of ca 2 1 which agrees with the
proportions of the NMR signals
Compound 13, C;,H,04S, resembles petuniasterone
A (1a), but 1t has a 1-x-acetoxy-4-en-3-one A-ring, and we
have given 1t the name petuniasterone E Comparison of
the 'H and '*CNMR spectra of 13 with those of the
petuniasterone B series [ 1] confirms the substitution and
stereochemustry of Ring-A Further evidence for the pro-
posed structure is provided by conversion of 13 into the
methyl ester corresponding to petuniasterone A (1b) [1]
by treatment with dilute sodium methoxide in methanol.
Facile elimiation of the 1-acetoxy group 1s characteristic
of this type of compound [ 1] and transesterificatton of the
thiolmethyli ester 1s rapid under these conditions
Petuniasterone F (14a), C, H,,0,, 1s 1someric with
petumasterone C (9) The 'H and '*CNMR spectra
(Tables 1 and 2) show that the A-ring dienone system 1s
present Since no additional unsaturation was observed
(*3C NMR), one more ring 1s necessary to account for the
elemental composition It was possible to convert 9 into
14a by treatment with weak perchloric acid (0025 M) in
dioxane thereby showing that the additional ring must
also be associated with the side chain On treatment with
acetic anhydride, 14a gave the diacetate, 14b This prod-
uct had spectral charactenstics showing acetylation at
position-7 [2] as well as acetylation at a tertiary position
Since no acetate shift to lower field was observed n the
THNMR for the proton attached to posttion-22, 1t was
apparent that the oxygen at this position 1s involved 1n
ring formation. We have assigned the structure and
stereochemistry of 14a on the basis of concerted ring
opening of the 24,25-epoxide of 9 under acid catalysis
with formation of the 22.25-oxido system
Petuniasterones G, and G, (15a and 15b) are C-24
epmmers, C,gH,,O0;, which could be separated by HPLC
A mixture of 15a and 15b could be prepared from
petuniasterone C (9) by opening of the epoxide ring in
20% aqueous dioxane About 45% yteld of the two
epimers was obtained along with 25% of 14a
Petuniasterones H, and H, (16a and 16b), C,,H,;0-,
are related to G, and G,, respectively, but have the -
acetoxy-4-en-3-one system Both 16a and 16b could be
converted into 15a and 15b by dilute sodium methoxide
in methanol Comparison of the respective 'H NMR and
IC'NMR spectra of the G and H series revealed mmor
chemical shift differences associated with the side chams
that enabled the members of cach set to be correlated
with the other (Tables 3 and 4)

14a R
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Table 1 !'HNMR data* for compounds la, 6, 13, 14a and 14b

Compound
6a
1a epimers 13 14a 14b
1-H 708 7.08 526 7.08 7.07
d (10) d (10) t(3) d (10) d (10)
2-H 6.24 6.24 2.63 6.25 6.27
dd (10, 2) dd (10, 2) mult. dd (10, 2) dd (10, 2)
4-H 6.13 6.14 588 615 6.02
brt(ca 2) brs brs t(2) d(2)
6-He 250 249 2.50 249 6-H's
dd (14, 3) dd (14, 3) dd (16, 3) dd (14, 3) 262
d (3)
6-H p 2.75 2.70 2.70 2.74
ddd (14, 3, 2) br d (14) dd (16, 3) ddd (14, 3, 2)
7-H 4.04 404 395 404 5.04
brs br s br q (2) brs br q (ca 3)
122Hf 202 2,02 2.04
dr (12.5, 4) br d (12.5) dr (13, 4)
20-H 178+ ca.l9, m
Hzo-3,=4) J20-21=T7)
J31-22=49)
22-H 421 423 422 424 4.06
dt (11.5, 4) dt (11.5, 4) dt (11,45) dt (11, 5) ddd (10, 6, 4)
23-H's  147% 2.49, dd (14, 6)
Jy2—23=4 1.88, dd (14, 10)
18-Me 076, s 076, s 072, s 0.75, s 0.73, s
19-Me  123,s 123, s 1.27%, s 123, s 1.24, s
21-Me 096 0.92, 0.95 0.95 0.92 090
d d's(7) a d( d
26-Me 130, s 133, s 131, s 1.23%, s 148, s
27-Me  112%,s 1.14%, 1.17¢ 1.12¢, s 1.13%, s 1.161, s
s, s
28-Me  1.21%,s 1.22%, s 1.20%, s 1261, s 1.27%, s
COSMe 231, 234, s 231, s
CH,CO 304,3.10 3.04, 3.10
d's (14) d’s (14.5)
CHOHCO
433,435, s, 5
OAc 203, s 202,203, s's
*¢6 value in CDClj;; coupling constants (Hz) 1n parentheses
tValue obtained by stepwise decoupling.
{ Values may be interchanged.
§After D,O exchange, two lines are distinguishable.
on & on QH
1, AAN3E 1,208
OH OH
2
‘1, ‘1
o OH o OH
15a 16a
( 24 -epimers ) 15b (24 -epimers) 16b

1YTO 27:11-Q
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Table 2 '3CNMR data* for compounds 1la, 6a, 13, 14a and 14b

6a
C la epimers 13 14a 14b
1 1556, CH* 1557, CH 738, CH 1556, CH 1552
2 1276, CHt 1275, CH 394. CH, 1276, CH 1278
3 1856, C 1857, C 1949, C 1856.C 1858
4 127 1, CHY 1270, CH 1264, CH 1271.CH 1266
5 1645, C 1649, C 1636, C 1647, C 1640
6 410, CH,t 410, CH, 409, CH, 409.CH, 373
7 695, CHY 69 5, CH 678, CH 696, CH 720
8 385, CH 383, CH 393 CH 378, CH 383
9 444, CH 442, CH 36 8, CH 444 CH 452
10 434 C 434 C 417° C 435, C 4322
11 225, CH, 224,CH, 203, CH, 225.CH, 225§
12 390, CH,* 389.CH, 391,CH, 389, CH, 388
13 429, C 4284, C 4278, C 4314, C 430¢
14 499. CH 498, CH 502, CH 498, CH 496
15 238,CH, 237, CH, 236,CH, 239,CH, 237
16 272, CH, 271,272, CH, 273, CH, 274,CH, 273
17 520,CH 518, CH 520, CH 535,CH 533
18 118, CH,t 114, CH, 117, CH; 117, CH, 116
19 18 3, CH,t 182, CH, 181, CH, 18 3. CH, 184
20 398, CHt 396, CH 3854 CH 398, CH 377
21 125, CH,t 124,125, CH, 125, CH, 125, CH, 123
22 702, CHt 704,707, CH 702, CH 778.CH ca 77
23 303, CH,t 306, CH, 303,CH, 389.CH, 377
24 829° C 83 16°, 8322°. C 829, C 842° C 89 2P
25 818° C 8219", 8225, C 818.C 810°, C 842"
26 199, CH, 198, CH, 199, CH, 21§&§.CH,; 193¢
27 204, CH; 202¢, 203, CH;  204%, CH, 229 CH, 22
28 24 9%, CH, 247, 249°, CH, 2494 CH; 278 CH; 259
29-orthoester 1153, C 11529, 11532, C 1154, C
30-13CH,CO 503, CH, 50.2, CH,
30-13CHOHCO 777,782, CH
31-13COoSs 1933, C 198 5, 1986, C 1933, C
S-Me 120, CH;4 118,124, CH, 120, CH,
Acetate 1702, C
210, CH,

*In ppm from internal TMS for CDCl, solutions
*~*Values with hke superscripts 1n each column may be interchanged

tAssigned by C-H correlation spectroscopy

The extremely facile opening of the epoxide ring of 9
prompted us to examine the reactivity of other com-
pounds having the same functionality Thus, 7 was trea-
ted with 0.01 M perchloric acid 1n dioxane to give 1a in
50% yield after chromatography This reaction was very
rapid, being complete 1n less than one min and formed the
orthoester without significant 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 1a In this case, 1t appears
that acid catalysed eltmmatton of the l-acetoxy group 1s
competitrve with formation of the orthoester system of
the side chain. Several other, more polar compounds that
were produced in this run were not 1dentified

I'he ease of formation of the pendant orthoesters from
the epoxy side chain esters and production of the 22,25-
oxido-ring as well as trihydroxy side chamn derivatives
from the hydroxy epoxide pomts to the epoxides as

brogenetic precursors It 1s likely that a 1-acetoxy-4-en-3-
one having the 24,25-epoxide such as 10 1s imitially
formed. Successive esterification of the 22-OH, followed
by the steps illustrated above yields all of the main
petuniasterone classes found w the plant Further hy-
droxylation and acetoxylation can give the more highly
oxygenated derivatives We have observed that a number
of steroidal materials from these Perunia 1solates remain
umdentified and suggest that they should mainly fit into
the missing spaces within the scheme suggested

EXPERIMENTAL

Mps are corr Optical rotations were measured at ca 26 IR
spectra were recorded 1n CHCl, solns. UV spectra in MeOH
'"HNMR spectra were obtammed at 90 or 200 MHz and
'3C NMR spectra at 50 MHz NMR assignments were facilita-
ted by decoupling methods and by the use of 2D proton-proton
and carbon-proton correlation techniques MS spectra were
obtained with NH; chemical 1onization Sihica gel was Merck,
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8160, 70-230 mesh; Sephadex, LH-20 from Pharmacia, HPLC
columns were commercially obtained. Solvents were HPLC
grade. Detection was by UV at 254 nm using a monitor equipped
with 05 mm pathlength prep cell

Plant material P. hybrida Vilm., commercial variety “Royal
Cascade” was grown 1n outdoor beds in Albany, Califorma. Leaf
and stem material was harvested at intervals during the growing
seasons of 1986 and 1987

Isolation procedure This was carried out as previously de-
scribed on freeze-dried plant matenal [1] 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
conditions are as follows: Rainin Dynamax Silica, 21 4 mm diam
x 250 mm with guard, 20% 2-propanol in hexane, Alltech R-Sil
C-18, 10 mm diam x 250 mm, 30%, 40% or 50% H,0 in MeCN;
and Whatman Partisil-10 PAC, 9 mm diam x 500 mm, 10% 2-
propanol in hexane

Elution Zone (ml)
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30-Hydroxy petuniasterone A (6a). Compound 6a was obtain-
ed as a ca 2* 1 mixt of C-30 epimers (Tables 1,2) that could not be
sepd preparatively under the chromatographic conditions em-
ployed. [o](nm- (589) +50°, (578) +52°, (546) +58°, (436)
+88°, (365) +64° (CHCI,, cl); IR v 3550 br (OH), 1685
(COSMe), and 1660 cm™! (cony. CO); UV AMOH 243 nm (log
£4.35); MS m/z (rel. int %): 575.3020 ((MH] ", 19), 557 ((MH
—~H,0]%, 4). C3,H,0,S+H requires:[MH]* 5753042.

30-Acetoxy petumasterone A T-acetate (6b). Acetylation of 6a
was carried out in refluxing Ac,O for 3.5 hr Excess reagent was
evapd and the product 1solated by HPLC on the PAC column
(elution  vol.  84-105ml, 10%  2-propanol-hexane).
IRvEHC em™! 1750, 1730, 1680, 1665; 'H NMR (200 MHz,
CDCl,): 6076 (3H, s, 18-Me) 093 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), 125
(3H, s, Me-19), 1.32 (3H, s, Me-26), 1.99 (3H, s, 7-OAc), 2.21 and
222 (3H, two s, 30-OAc), 230 and 2 31 (3H, two s, SMe), 263
(2H, br s, CH,-6), 421 (1H, dt, J=11 5 and 4, H-22), 510 (1H, br
g,J =3,H-7), 540 and 5.41 (1H, two s, H-30), 6.00 (1H, brd, J =2,
H-4), 6.24 (1H, dd, J=10 and 2, H-2), 704 (1H, 4, J=10, H-1);
13C NMR (50 MHz, CDCl,): 4, inter alia, 114.6 and 114 7(C-29),

Dynamax R Sil C-18 76.5 and 77.6 (CH-30), 194 04 and 193 99 (COS), 11.78 and 11 83
Compound silica (% Water) PAC (SMe) 170.3 and 21.1 (OAc-7), 169.25, 169.39 and 20.72, 20 76
(OAc-30); MS m/z (rel. int. %): 659.3201 ((MH]", 43), 599 ((MH
6a 164-216 28-34(30) 148-170 —HOACc]*, 14) C;6H00,S+H requires: [MH]* 659.3250.
13 164-216 42-45(30) 87-100 Petumasterone E (13). [o]1.nm):(589) + 78°, (578) +81°, (546)
14 300-400 34-45(30) 190-250 +91°, (436) + 146°, (365) + 13° (CHCl,, ¢1.00); IR v&HCs cm !
15a 24-27(40) 3500 br (OH), 1735 (acetate), and 1675 (COSMe and conj CO),
15b 27-32(40) UV AMOH nm 241 (loge 4.19); MS:m/z (rel. int %): 619.3298
16a 23-28(50) ([MH]*, 40), 559 ((MH—HOACc]", 4). C,,H;,04S requires:
16b 28-33(50) [MH]* 619.3304.
Table 3. 'HNMR data* for compounds 15 and 16
Compound
15a 15b 16a 16b
1-H 730 7.30 524 5.25
d (10) d (10) t(3) t(3)
2-H 6.22 6.22 ca2l cal
dd (10, 2) dd (10, 2) mult mult
4-H 6.09 609 5.80 580
brt(ca2) brt(ca2) brs brs
6-Ha 248 2.48 248 248
dd (14, 3) dd (14, 3) dd (17, 3) dd (17, 3)
6-Hf 279 2.79 2175 2.76
ddd (14, 3, 2) ddd (14, 3, 2) dd (17, 3) dd (17, 3)
7-H 4.02 ca. 405 ca 3.95 3.92
brq(2) mult mult br q (ca 2)
12-HB 206 2.06
dt (13, 4) dt (13, 4)
22-H 3.96 ca 4.05 ca. 3.95 4.08
mult mult mult dd (11, 3)
18-Me  0.82, s 0.82, s 0.78, s 0.78, s
19-Me 1241, s 1224, s 1.24%, s 1.23, s
21-Me  0.96 0.96 0.94 0.96
d(7) d(7 d) d
26-Me 1191, s 1171, s 1.18%, s 117, s
27-Me 122}, s 1.19%, s 1.22%, s 1.19%, s
28-Me  128%,s 1271, s 1311, s 1.31%, s
OAc 201, s 201, s

*§ value in CD;0D, coupling constants (Hz) in parentheses.

tValue may be interchanged.
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Conversion of petumasterone E (13) winto petunmasterone A
methyl ester (1b). A soln of 13 (ca 13mg) m O5M
NaOMe-MeOH (1 ml) was allowed to stand 2 hr at room temp,
HOAC 50 ul was added, the mixt taken to dryness in vacuo and
the residue tnturated with CH,Cl, After filtration of the
CH,Cl, soln through a 0 45 um Teflon membrane filter followed
by concn, the product was chromatographed on the PAC
column (10% 2-propanol/hexane) to yield 1b This material was
chromatographically and spectroscopically identical to pre-
viously identified 1b 1]

Petumasterone F (14a) From CHCI;, mp 266-268 (darkens),
[0} anm® (589) +22°, (578) + 237, (546) + 24°, (436) + 23", (365)
—87° (CHCl,, ¢ 0.5), IR v 3450 br (OH), and 1670 cm ™!
(cony CO); UV A%:2" nm 246 (loge 4 14); MS my/z (rel mt %)
443 3209 ((MH]", 100), 425 ((MH]* —H,O0, 95), 407 ((MH]"*
—2H,0, 21) C,3H,,0, + H requires [MH]" 443 3161

Acetylation of petumasterone F (14a) Petumasterone F, 4 mg,
was acetylated as described for the prepn of 6a HPLC on the
PAC column gave 14b (elution vol 54-60ml. 10% 2-
propanol-hexane)

Epimeric petumasterone G, (15a) and G, (15b) 15a from
MeCN-H,0, mp 218-220° [a];.0m (589)+ 167, (578)+17°,
(546) + 18°,(436) + 10°,(365) — 108° (MeOH, c1), IR v§E cm ™
3450 br (OH), and 1670 (conj CO), UV AM<OH nm 246 (loge 4 15),
MS m/z (rel it %) 4613269 ((MH] ", 9), 443 ((MH] " —H,0,
9), 425 ({(MH]* —2H,0, 5), 407 ((MH]}"' -3 H,0, %)
C,sH,,05 + H requires 461 3267

C A ELLIGER et al

15b from MeOH, mp 271-275° (darkens gas evol),
[2]c, wm (589) + 197, (578) 4 20°, (546) + 21°, {436) + 17°, (365)
—86' (MeOH, c1), IR vE¥Ch cm ™! 3450 br (OH), and 1670 cm ™!
(cony CO), UV i MOH nm 247 (loge 4 16), MS m/z (rel nt %)
461 3285((MH]*, 1 5),443((MH —H,0]".6),425([MH] * -2
H,0. 4), 407 ((MH]* -3 H,0, 3) C,4H O+ H requires
[MH]* 4613267

Conversion of petuniasterone C (9) into petumasterones F (14a),
G, (15a) and G, (15b) In 4 ml of dioxane (purified through
alumina) was dissolved 40 mg of 9 To this soln was added 1 ml of
H, O followed by 50 ul of N HCIO, Progress of the reaction was
followed by HPLC on the R Sif C-18 column (MeCN-H,0, 7 3)
All starting matenal was consumed after ca 2 hr and the three
major zones corresponding to 14a. 15a and 15b were sepd
preparatively on the same column (respective yields 8, 10, and
10 mg) These matertals were chromatographically and spectro-
scopically identical to the compounds described above One
additional substance (elution vol 33-57 mi, MeCN-H,0. 7 3),
3mg, had a structure sumlar to 14a (by NMR) but was not
identified

In a separate expt, 40 mg of 9 was dissolved in 1 mi of dioxane
and 25 ul of 05 M HCIO, n dioxane (prepared by dil conc
HClO, with 10 parts dioxane) was added HPLC under the
above conditions showed no starting matenal after 1 min and
no further reaction on longer standing The maimn product,
27 mg, was pure crystalline 14a accompanied by ca 6 mg of
unidenttfied related material (elution vol ca 35-40 ml)

Table 4 !3CNMR data* for compounds 15 and 16

Compound

Carbon 15a 15b 16a 16b

1 159 5, CH 1594 754, CH 754, CH

2 1276, CH 1276 403*, CH, 40 3®, CH,

3 1883, C 188 3 1980, C 1980, C

4 126.9, CH 1269 126 1, CH 1262, CH

5 1701, C 1700 1687, C 1687.C

6 422° CH, 422¢ 420, CH, 420, CH,

7 70 5°, CH 70 5° 685, CH 68 5, CH

8 408, CH 409 405, CH 405, CH

9 458, CH 458 381, CH 381, CH
10 453°, C 45 3¢ 438" C 442° C
11 237.CH, 237 215, CH, 215, CH,
12 40 5%, CH, 40 5° 40 5%, CH, 40 5, CH,
13 439°, C 44 0° 433° C 433% C
14 513, CH 512 514, CH 514, CH
15 248, CH, 247 246, CH, 246, CH,
16 28.7, CH, 285 287, CH, 285, CH,
17 542, CH 543 542, CH 543, CH
18 123, CH, 123 122, CH, 122, CH,4
19 189, CH, 18.8 183, CH, 18 3, CH,
20 444, CH 432 444, CH 432, CH
21 127, CH,4 129 127, CH, 131, CH,
22 70 9%, CH 71 4° 709, CH 714, CH
23 368, CH, 341 385,CH, 341, CH,
24 76 19, C 76 24 76 1¢, C 762 C
25 7734 C 78 3¢ 773, C 783, C
26 253°, CH, 24 8¢ 2534, CH, 24 8¢, CH,
27 252¢, CH, 24 8¢ 2524 CH, 2484 CH,
28 22 6°, CH, 221¢ 2264 CH, 2224 CH,
Acetate 1720, C 1720, C

208, CH, 208, CH,

*In ppm from internal TMS for CD,0D solutions
27¢Values with hike superscripts may be interchanged
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Petunasterones H, (16a) and H, (16b) These compounds are
C-24 epimers and could not be completely sepd from each other
under the chromatographic conditions used 16a, IR vH<" cm ™!
3450 br (OH), 1730 (acetate) and 1670 (cony CO), UV AMeOH nm
241, MS m/z (rel mt %) 538 ((MNH,]*, 100) C,,H,50,
+ NH, requires [MNH,]* 538

16b, IR vEHEs cm =1 3450 br (OH), 1730 (acetate) and 1670
(con). CO), UV AMOH nm 240, MS m/z (rel int %) 538.3621
(IMNH,]*, 100) C,;,H,sO,+NH, requires [MNH,]*
5383743

Conversion of petuniasterones H, and H, into petuniasterones
G, and G, Compounds 16a and 16b were treated with 05 M
NaOMe-MeOH as described for the conversion of 13 into 1b
HPLC on the RSil C-18 column (MeCN-H,0, 7 3) of the
products gave 15a from 16a and 15b from 16b which were
identified by chromatographic and spectral comparison.
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Acid treatment of 7. In 1 ml of dioxane was dissolved 16 mg of
7 To this soln was added 10 ul. of N HCIO, 1n dioxane.
Chromatography on the PAC column (10% 2-propanol in
hexane) showed complete reaction in less than 1 min Prep
isolation of product on the same column gave 1a, 8 mg, identified
by comparison with authentic matenal

Acid treatment of 8 This was carried out on 10 mg of 8 as
described above After less than 1 min, prep chromatography
gave 4, 6 mg, identical with authentic matenial.

Acid treatment of 10 This was carried out on 40 mg of 10 as
described for 7 Chromatographic examination on the R S11 C-18
column (MeCN-H,O0, 7.3) indicated formation of 13 within ca
1 min along with several other, more polar products. Rechroma-
tography on the PAC column yielded 8 mg of 13 and 2 mg of 1a.
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