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Abstract: The sm~ctures of saponaceohdes B, C and D, new C-30 terpenolds from TrrchoIoma 
saponaceum, have been established, including tbelr absolute configurauon I-hgh cytotoxlc 
achvlty was detected for saponaceohdes B and C 

INTRODUCTION 

In the course of our screening program of Itahan Basldlomycetes for new blolo@cally active 
compounds,* we found that an AcGEt extract of Trrcholoma saponacezun, while exhlbmng no anabactenal 
acavlty (plate &ffunon method). strongly inhibits the growth of P 388 mouse leukerma cells Subsequent 
separaaon of the extract gave the pnncipal metabohte named saponaceohde A (1) (1.1% content on the crude 
extract) whose structure was estabhshed by NMR and X-ray studies * The interest for this compound 1s 
eltclted by its high anttcancer activity on a human colon adenocarcmoma cell lme (hne LOVO)~ and the 
unprecedented structure 1, w&h seems to be assembled according to an lutherto unknown biosynthetic 
pathway (Fig 1). 

OH 

Fig 1 Blosyntheuc pathway proposed for saponaceohde A (1) 

Accordmg to the proposed scheme, the C~,J mterpenold carbon skeleton of compound 1 can formally be 
Qssected at C(2)-C(11’) into two C1s sequences, each following the Btogenetuz Isoprene Rule However, tbe 

Tim paper is ddcated to Professor Paolo Gninanger on the occasion of tis 65th bmhday. 
(“) Part XXV, Boset~, A , Fronza, G , Vldan, G., Vita-Fmzl, P., Norlactarane and lactamne sesqulterpenes 
from Luctanus scrobwdatus, Phytochemmy 1989.28.1427 
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two farnesyl units cannot be linked by a tail to tat1 couplmg, as it 1s found 111 the brosynthests of squalene, the 
common precursor of mterpenes.4 It appears, mstead, that alkylatton-cycltzanon of tnethyleneeyclohexane of 
saponaceoltde A (I) must proceed by a concerted mechanism promoted by electrophilic addmon of an active 
CH2 group (a formal carbon canon) at C(ll’) on the mrminal C(l)-C(2) double bond of the nght half of the 
molecule To our knowledge a C-C bond formatton of this kmd has no precedent m all terpenord biosynthetic 
pathways Only few examples for comparable reacttons are known or postulated, such as the formation of 
methyl hopanords5 m mtcmorgamsms and cyclontdals m Ins plantlets 6 

The smgularity of structure 1, assocrated with its mterestmg anacancer activity, prompted us to 
mvesngate whether mmor saponaceoltdes accompany saponaceohde A m the extract of Trrcholoma 
saponacetun In this paper we detatl the tsolatton (see the Expe.nmental part) and structure determmatton of 
three novel saponaceoltdes. B (2X7 C (3) and D (4) along wtth the determmatton of the absolute configuratton 
of saponaceohde A (1). 

OH 

2 R=R’=R”=H 

3 R=R’=OH, R”=H 
4 R=R”=OH, R’=H 

These new f&ngs show that more than an cddtty, saponaceohdes represent a charactensttc new class 
of secondary tnetabohtes m htgher mushrooms * Basubomycetes mdeed contmue to be a source of novel 
natural compounds not isolable from other living orgamsms 9 

RESULTS AND DISCUSSION 

Structure of sapmaceolide B (2) 
Saponaceohde B (2) was obtamed as colorless crystals, mp 134-136 ‘C, [aID*’ + 17 91°, after 

crystalluatton (hexane-Me2CO) of the cbromatographtc frachons eluted before saponaceohde A * The NMR 
stgnals mdtcated for 2 the molecular formula C&-&O~, whtch was confirmed by the tons observed at m/z 
502 (M+) and 520 (M + NH4+) m the ClMS (NH3) spectrum. On the contrary, the easy loss of a molecule of 
Hz0 precluded detectton of molecular ton m the LRElMS spectrum of compound 2, the highest signal bemg 
observed at m/z 484 (M - H20+) The lR spectral data of saponaceoltde B (2) were charactensttc for 
alcohohc. lactone and olefmtc funcnons The presence of one msubstttuted and one I,l-dtsubstttuted double 
bond was established by the multtpltctty of the four olefimc 13C NMR stgnals (Table 1) and the sphttmg of 
the vmyltc ‘H NMR signals Moreover, the 13C NMR spectrum of 2 revealed the presence of four additional 
quaternary carbons, two bemg of hermacetal type (S, 96 5 and 101 1) and two lmked only to one oxygen (S, 
72 7 and 77 5) Finally a total of five methyls gave nse to as many well separated singlets m the ‘H NMR 
spectrum of compound 2 These data were clearly consistent wtth the presence of an a-alkyhden-y-lactone 
nng and the mtegnty of the spnoketal mcycbc moiety typical of saponaceolide A (1) Notably most features 
of the 13C NMR spectrum of compound 2 (Table 1) were very snmlar to those of saponaceoltde A,* the mam 
difference bemg a new CH2 signal replacing the C(lO)-OH stgnal of compound 1. Thus saponaceohde B (2) 
corresponds to lO_dehydroxysaponaceohde A Homonuclear ‘H decouplmg and NOE dtfference expenments 
confirmed structure 2, mcludmg the E stereochermstry for the C(8)-C(9) double bond 
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Table 1 13C Magnetic Resonance Spectral Assignments for Saponaceohdes B (2) and C (3) * 

Carbon 
number 

2 

1 39 5(O) 
2 35 6(l) 
3 28.4’y2) 
4 37 O(2) 
5 147 9(O) 
6 53 3(l) 
7 27.611(2) 
8 142 l(1) 
9 124.4(O) 

10 25 la(2) 
11 65 2(2) 
12 20 7b(3) 
13 14 6(3) 
14 107 S(2) 
15 171 2(O) 

3 Carbon 2 3 

39 4(O) 
35 7(l) 
28 642) 
36 4(2) 

145 2(O) 
59 4( 1) 
70 4( 1) 

148 0( 1) 
129 5(O) 

65 9(l) 
73 O(2) 
20 9C(3) 
18 4(3) 

1112(2) 
170 6(O) 

1’ 
2’ 
3’ 
4’ 
5’ 
6’ 
7’ 
8’ 
9’ 

10’ 
11’ 
12’ 
13’ 
14’ 
15’ 

72 7c(0) 
96 5d(O) 
29 9C(2) 
29 l=(2) 
77 5=(o) 

101 Id(O) 
31 5y2) 

24 7(2) 
47 9(l) 
26 642) 
27 842) 
26 3b(3) 
25 8b(3) 
22 3b( 3) 
65 8(2) 

72 8=(O) 
96 7d(O) 
29 3e(2) 
29 P(2) 
77 6=(O) 

1013d(O) 
31 7e(2) 
24 8(2) 
48 3(l) 
26 g”(2) 
28 Oa(2) 
27 3=(3) 
25 g’(3) 
22 5C(3) 
65 9(2) 

l Recorded m CDC13 at 75 47 MHz - Chenucal shifts are reported as 6 (ppm) values from mtemal TMS The 
number (m parentheses) of protons attached to each carbon was established by DEPT techmque 
a,b,c,d,e = assignments can be mterchanged in each verucal column 

Structure of saponaceolide C (3) 
Slllca gel CC elutlon of fracnons more polar than saponaceohde A (1) gave, in the order, the two 

lsomenc saponaceohdes C (3) and D (4) The former, mp 152-154 “C. [alDZo + 31 55“ was assigned the 
formula C3&Os from NMR data and the ions observed at m/z 552 (M + m+) and 534 (M + NH,,+ - Hz0 
I M+) m the CIMS (NH3) spectrum. With respect to the formula of saponaceohde A (l), structure 3 contams 
one addmonal oxygen atom This was atmbuted to the presence of an OH group at C(7). on the firm ground 
of decouphng expenments and careful comparison of NMR spectral data of 1 and 3 In parttcular the 13C 
NMR spectrum of compound 3 shows a new CH-OH slgnal at 8,70 4, replacing the signal of a methylene 
carbon (5, 27 7) for compound 1 Moreover, m the ‘H NMR spectrum of 3, the signal for H-8 at 6 7 0 1s 
sphtted as a doublet of doublets, due to one vlcmal (4 0 Hz) and one allyhc (2 0 Hz) couplmg constant This 
clearly mtllcated loss of one of the two vlcmal couphng constants shown by the same proton for structure 1 2 
The couplmg constants between H-7 and the vlcmal hydrogen atoms H-6 and H-8 (J6_7 e J7_s = 4 0 Hz) might 
allow the stereochemical assignment of the secondary OH at C(7) If coupled with conformatlonal analysis of 
the two possible dlastereolsomcrs (7R)-3 and (7S)-3 

We performed molecular mechanics calculations, unng Alhnger’s MM2(85) program,1o on model 
compounds 5 and 6 m which a large part of the structure 3,l e. the subsotuent at C(2), 1s replaced by a methyl 
group It 1s expected, m fact, that the subsmuent at C(2) does not affect ngruficantly the conformatlonal 
moblhty around the C(6)-C(7) and C(7)-C(8) bonds 

Table 2 reports the calculated relative energes and selected geomemcal data for those conformers of 5 
and 6 which conmbute for at least 1% to the entn-e populauons A cluster of conformers usually exists for the 
same arrangement of the C(6)-C(7) and C(7)-C(8) bonds due to rotation of the two OH groups, only the 
conformers with the lowest energy m each cluster has been reported m Table 2 Compound 5 exists for ca 
90% m only one conformanon (SA), whereas the stereolsomenc structure 6 has a higher confonnatlonal 
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5 6 

Table 2 Calculated Relauve Bnergres (kcal/mol), Bqtuhbmun Percentages and Selected Geomemcal Data for 
Conformers of Compounds 5 and 6 

Conformer I& equl ____________--____~lon~~gles__________________ 

percent S-6-7-8 6-7-8-9 9-lo-11-<la 9-10-0-H 6-7-O-H 

SA 000 900 166 146 -12 -62 70 
5B 1.68 53 175 -84 10 -84 -170 
5C 197 32 170 -65 -25 -78 -173 
SD 2 41 15 54 -151 -18 -65 -89 

6A’ 000 407 153 133 -13 -69 45 
6B 0.10 34.4 40 57 -10 -77 -178 
6C 081 104 46 -150 -16 -71 -73 
6D 092 86 155 169 6 -78 -83 
6E 134 42 147 -90 -10 -80 179 
6F 1.89 17 -75 -149 -16 -76 -80 

* 178 kcal/mol telauve to SA. 

?3&ffi?w 
H 

0 

SA 6A 

H 

bl 3 Ii 

0 

6B 0 

mobrhty, the two conformers 6A and 6B accounttng for ca 75% of the ennre populauon Thus conformauonal 
drshomogemty should clearly be reflected in the values of the vrcmal couphng constants associated wnh the 
two smgle bonds C(6)-C(7) and C(7)-C(8) The experunental values of the couphng constants Jh_7 and J7s for 
saponaceohde C (3) were compared wtth the average values for model compounds 5 (Js_7 = 10 3 Hz, J7_s = 
10 1 Hz) and 6 (Js_7 = 3 9 Hz, J7_s = 5 4 Hz), calculated employmg the Altona”and Garbrsh12 equauons, 
respecuvely A much better agreement exrsts between 3 and compound 6 than wnh the altemahve structure 5, 
therefore the stereocenter C(7) of saponaceohde C (3) must have the same stereochenusuy as rn formula 6 
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Structure of saponaceohde D (4) 
Because of the tmy amounts Isolated, meltmg pomt and specific rotahon of saponaceohde D could not 

be determmed wth confidence. The structure was estabhshed as 4 on the basis of ‘H NMR and MS spectra 
Pseudomolecular rons at m/z 552 (M + NI&+) and m/z 534 (M + m+ - HZO), correspondmg to the formula 
C&-&O8 were detected m the MS spectrum of 4 only resomng to DC1 techxuque (NH3 as lomzmg gas) In 
fact, m the normal CIMS (NH,) spectrum, operatmg either m poatwe or negative ion mode, the highest peak 
occurred at m/z 516 (M - HZO+) ‘H NMR decouplmgs and a COSY spectrum at 500 MHz revealed coupled 
units such as (a) H-6, HZ-7, H-8 ~rlth allyhc couplmg to H-10, (b) H-10, H-lla and H-lip, (c) H-9’, H-15’a 
and H-15’P, (d) H-2, H-3, H-4a and H-4fl The saponaceohde skeleton easily accommodated the spin coupled 
units, most of the spectral features bemg almost ldenacal with those of saponaceohde A (1) 

With respect to the latter compound, saponaceohde D contams an ad&tlonal secondary OH, which must 
be placed p either at C(8’) or at C(3), as the gernmal proton at 6 3 43, with J values of 110, 11 0 and 5 0 Hz, 
must be an axial proton (a-onented) with two large trans chaxlal couphngs and a smaller axial-equatonal 
coupling Moreover, as two of the vlcmal couphngs of this proton were mth allyhc protons at 6 2 2 and 6 2 6, 
the structure 3P-hydroxysaponaceohde A (4) was assigned to saponaceohde D 

Absolute confgurat~on of saponaceoltde A (1) 
By NMR and X-ray studies only relative configuratton could be assigned to the many stereogeruc 

centres of saponaceohde A (1) * Chenucal correlanon (Scheme 1) of compound 1 with l-O-acetyl-3,4-0- 
lsopropyhdenerythrulose (10)13 allows now to establish the absolute stereochermstry Saponaceohde A (1) 
was fiit protected as Z’b-0-methylacetal(7) and then reduced urlth DIBAL to mol8 

Protecnon of the 1,2-&ol system as cychc ketal and pnmary alcohol as acetate smoothly afforded 
mtermdate 9. which was unrn&ately subnutted to ozonolysls reachon Compound 10, obtnned m this way, 
shows a negative value for specific rotation, thus bemg the L-enantiomer of erythrulose l3 Configuration 2R, 
6R, lOR, 2’S, 5’S, 6’S, 9’R was therefore assigned to saponaceohde A as depicted m formula 1 Biosynthetic 
connderations suggest tlus absolute sterecchetmstry as the most hkely also for saponaceohdes 2-4 

OAc 

10 9 8 

Scheme 1 Reagents I = MeOH-pTsOH, n = (IBu~~ m = Me$O-Me=&(OMe)2-pTsOH, IV = AqO-Py, 
v = 03-Ph3P. 
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Biologtcal activmes of saponaceolides I-3 
Saponaceohde A (1) has no in-vitro anh-HIV achvuy (NC1 test) Furthermore saponaceohdes A (1) and 

B (2) are devoid of any antifungal and antibactenal achvvlty (tested with the Kuby-Bauer growth mhlbmon 
method) However, the high cytotoxlc achv~ty &splayed by the extract of Tmholoma saponaceum agamst 
tumoral cells2 IS retamed m saponaceohdes Saponaceohde B (2) has an IDS0 of 163 + 45 @ml on a human 
colon adenocarcmoma cell line (lme LoVo>3 which represents an achvlty even greater than that of 
saponaceol~de A (1) (IDS0 = 450 2 112 ng/mQ2 Atinonal data m&cative of cytotoxlc activity were 
obtamed by bloassaymg on Artema sakna (bnne shrimps assay) t4 The LDso (pg/mL) values (95% 
confidence) found for saponaceohdes A(l), B(2) and C(3) were 0 27 (0 6-O 1) 0 04 (0 07-O 02) and 122 
(4 2-O 7), respecuvely. Thus it appears that enhancmg hydrophyhclty of the nght part of the saponaceohde 
skeleton is demmenti to the cytotoxlc activity of these compounds 

EXPERIMENTAL 

Meltmg points were determmed on a Fisher-Johns hot-stage apparatus and are uncorrected IR spectra 
were recorded as KBr pellets or neat 011s on a Perkm-Elmer 197 spectrophotometer Mass spectra were 
obtamed on a Fmmgan MAT 8222 instrument NMR spectra were recorded on a Bruker WPSOSY, a Bruker 
CPX300 or a Bruker 500 MHz instruments in CDCI, Chermcal shifts are reported m 8 units with Me4Sl as 
internal standard, the abbreviations s=nnglet, d=doublet, t=tnplet, q=quartet, m=multlplet and b=broad are 
used throughout Optical rotations were determined with a dlptal Perkm-Elmer 241 polanmeter Column 
chromatography was performed on Kleselgel 60 (Merck), 004-006 mm, slurry packed AnalytIcal TLC 
plates (250 pm) were obtamed from Merck All solvents were ptmfied and dned by standard techmques Just 
before use All reacuons were rouMely camed out under an men atmosphere of dry argon All organic 
soluuons were washed with bnne, then dned over MgS04 and filtered pnor to rotary evaporation at water 
aspirator pressure Residual solvent was removed under vacuum, usually at less than 1 torr 

Isolatzon of saponuceolrdes B (2), C (3) and D (4) 
Extracuon of Trholoma saponaceum wth AcOEt and separation of the extract by column 

chromatography on s&a gel (column A) has already been reported m a previous paper 2 34 groups of 
fractions were collected, saponaceohde A (1) occumng m all fractions 22-29 2 Saponaceohde B (2) occurred 
m fracuons 16-20, mamly m 18-20 ones. These were pooled together (123 g) and chromatographed on Al,O, 
(acttvny III) to free saponaceohde B (2) from free fatty acids Elution with CH2C12 yielded compound 2 (37 
mg) which was further purified by crystallixatron from Me2CO-hexane Free fatty acids were recovered by 
elutmg the above column with MeOH-AcOH, 90 10 Fractions 28-29 (0.370 g) of column A were further 
separated on two consecutive sihca gel columns (eluent hexane-AcOEt gradient) to gtve crystalhne 
saponaceohde C (3) (29 mg) A small amount of saponaceohde C (3) was also Isolated from fractton 30 of 
column A Fractions 31 and 32 of column A were separately chromatographed on silica gel (column B and C, 
respectively) Eluuon with an hexane-AcOEt gradient gave 4 frachons (I-IV) from column B and 5 fractions 
(V-IX) from column C Further column chromatography of fractions II and VI (43 2 mg) on reverse phase 
RP18 (25-40 pm) (eluent H20-MeOH grtient) yielded saponaceohde D (4) (1 7 mg) 

Saponaceohde B (2) Mp 134-136 “C, [a]Dzo + 17 91’ (C!H2C12, c = 18) Found C. 7175, H, 9 30 
CscI-I46O6 reqmres. C, 7168; H, 9 22% q,,,,, (KBr). 3420,2960,2925,2850, 1755, 1675, 1640, 1445, 1375, 
1315, 1185,1135, 1120,1070, 1030,995,970,955,930.900,880.840 cm-‘, 13C NMB spectrum 1s reported 
m Table 1, tH NMB (300 MHz) 8 058, 102, 109, 1,21 and 129 (5 s’s, 3H each, C(12)H3, C(13)Hs. 
C(12’)H3, C(13’)H3 and C(14’)H3), 1 O-2.08 (m’s, all CH, and CH proton signals but those asstgned), 193 
(bt, lH, H-6), 2 2-2 5 (m’s, 4H, C(4)H2 and C(7)Hz). 2.88 (m, 2H. C(lO)Hs, 3 59 (ddd, lH, J15*a_15.B = 10 8 
Hz, J,,.s+,. = 4 5 Hz, J,s.gs.t, = 2 0 Hz, H-15’S), 3 70 (t, IH, J15.a-15~B = J1s.a_Y = 10 8 Hz, H-15’a), 4 39 (t, 
2H, J = 7 5 Hz, C( 1 1)H2), 4 40 (q, lH, J’s I 1.2 Hz, H-14a). 4.84(q, 1H. J’s B 14 I-Ix, H-14b). 6 72 (m. lH, 
Js& + Js_7b = 13 7 Hz, Js_,ua + Js_,& = 6 0 Hz, H-8), LBEIMS (70 eV, DIS) m/z (rel intensity) 484(M-H,O, 
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3). 426(16), 386(g), 221(15), 147(11). 142(62). 141(1OO). 140(13), 135(10). 125(11), 123(22), 120(17), 
lO9(14), 107(14), lOS(ll), 99(11), 97(14). 95(21), 81(22), 79(13). 69(27), 67(14). 55(28), 43(6O), CIMS 
(NHs) mk52O (M + NH,+), 5O2(M+), 410,392,316,258,177,16O. 147. 13O. 117. 

Saponaceokde C (3). Mp 152-154% [alDan + 316’ &k0H, c = 1.4). Found C.67 42. H, 8 71 
CA0s requires: C!, 67.39, H, 8.67%. V_ (KBr): 3391,2971,2941,2862. 1721, 1665. 1465.1448, 1383, 
1367, 1320, 1220, 1186, 1157, 1135, 1120, 1102, 1076, 1039,994,956,932,909. 890. 838, 816,802, 752, 
705,682, cm”; r3C NMR spectrum is reported m Table 1, ‘H NMR (300 MHZ) 8 0 92, 109.1 13, 121 and 
1 29 (5s’~ 3H each, C(12)H3, C(13)H3, C(12’)H3, C(13’)H3 and C(14’)H3), 1 O-2 05 (m’s, all CH, and CH 
proton signals but those asngned, 2 08 (bd, lH, J6_, = 4.2 Hz, H-6), 2 16 (ddd, lH, Jk+ = 13 0 Hz, J4sda = 
10 8 Hz, JW3a = 1 6 Hz, H-48), 2.30 (dt, lH, Jk4a = 13.0 Hz, J4a_30 = Jk3a = 4 3 Hz, H&), 2.43 (s, lH, 
OH), 2.58 (m, HI, OH), 3.58 (ddd, HI, &_t~ = 11.0 Hz, Jls.a+ = 4 5 Hz, Jt5.b_s.B = 2 0 Hz, H-158), 3 73 
(t. HI, JU., _15*~ = Jls.rr_9’ = 11.0 I-k H-15’a). 4 27 (dd, 1H. Jlla_tla = 10 0 Hz. Jllglo = 3 0 I-Ix. H-118). 
4 48 (dd, HI. Jtloclts = 10 0 Hz, Jtto_to = 6 5 Hz, H-lla). 4 90 (bs. lH, H-14a). 5 01 (bs, 1H. H-14b), 5 12 
(bt, Hi, Ja_7 J7_s = 4.0 I-Ix. H-7). 5.19 (bd, 1H. Jtotla. = 6 5 I-Ix, H-10). 7.0 (dd. Hi, J7_s = 4 0 Hz, Js_lo = 2 0 
I-Ix, H-8). CIMS (l+&) m/z:552 (M + IV&+). 534 (M+). 518, 410, 392 (M - C,&O4 = ion anstng from 
rupture of the C(6)-C(7) bond) 375,177,161.144. 

SapoMceoZide D (4). ‘H NMR (300 MHZ). 8 0.61. 1.04, 1 09, 1.21 and 1 29 (5 s’s, 3H each, C(12)H3. 
C(13)Hs, C(12’)H3, C(13’)Hs and C(14’)Hs.O 9-l 9 (m’s, all CIiz and CH proton srgnals but those assigned), 
19-2 2 (m, 2H. H-6 and H-48), 2 5-2 7 (m, 2H, C(7)Hi), 2.64 (dd, lH, Jkae = 12 0 I-Ix, Jk3= = 5 0 Hz, 
H-4a). 3.43 (td, 1H. J26-3a = Jkde = 11.0 Hz. Jkk = 5 0 I-Ix, H-3a), 3.61 (dd, lH, J15.a_15.B = 110 Hz,, 
J,,.,,_s. = 4.5 Hz, H-15.8), 3.73 (t, lH, Jls.a_lS.B = Jls.,_s. = 11 0 Hz, H-15’a), 4 27 (dd, 1H. Jlla_llP = 10 5 Hz, 
Jllg.to = 2.0 Hz, Hz, H-118). 4 47 (dd. lH, Jlla_rtB = 10 5 I-Ix, Jlla_tO = 6 0 Hz, H-l la), 4 70 (bs, 1H. H-14a), 
5 0 (bs, lH, H-14b). 5.06 (bd, lH, Jtlcr_to = 6 0 Hz, J,,B.lo = 2 0 Hr., Js_lo = 1 8 Hz, H-lo), 6 99 (td, 1H. J,, = 
7 0 I-Ix, Js.10 = 18 Hz. H-8), posittve ions CIMS (NH3) m/z. 534,516,408, negative tons CIMS @II-Is) m/z 
516, DCIMS (NH3) m/z: 552 (M + NH,,+), 534&l+). 516,428.426.4O8,391.348,316,296,279,266,259, 
242.232.214, 192,180, 163. 
Degradanon of saponaceohde A (Z) to I-0-ace@-3,4-0-tsopropyldenetythruiose (ZO) 

A solunon of saponaceohde A (1) (61 mg) and p-TsOH (2 mg) m dry MeOH was heated at 45’C for 90 
mm After the addmon of 5% aq NaHCK$, the soluhon was taken to dryness and the residue was 
chromatographed on silica gel (6.5 g) Elunon wtth an hexane-Ac0Et gradtent (from 8 2 to 4 2) gave 
2’b-0-methylsaponaceohde A (7) (52 mg, 83%), mp 170-172 “C; V_ 3413,3084,2942,2868,1733,1671, 
1644. 1451, 1373. 1191, 1140, 1118, 1083,993,956,931,903, 845,734 cm-‘, ‘H NMR (UK, MHz) 8 0 6, 
105, 109, 1 15 and 125 @s’s, 3H each, C(12)H3 C(13)H3, C(12’)H3, C(13’)H3, and C(14’)H3), 3 4(s, 3H, 
0CH3). 3 61 (dd, 1H. J15’a_1s.B = 11 0 Hz, J’ts.k9’ = 3.5 Hz, H-15’8). 3 71 (t, lH, JrS.a_lS.B = J15.a_9. = 11 0 
Hz, H-15’a). 4 27 (dd, lH, Jtla_tls = 10 5 Hz, J,tg.lo = 2 0 Hz, H-118), 4 45 (dd. lH, lH, JIlo_lrg = 10 5 Hz, 
Jllu_lc = 6 0 Hz, H-lla), 4 59 (bs, lH, H-14a), 4 9 (bs, lH, H-14b). 5 05 (bd, lH, H-10). 6 97 (td, J7_s = 7 0 
I-k J&,0 = 2 5 Hz, H-8). 

10 M DIBAL In hexane (210 bL) was added to compound 7 (50 mg, 0 094 mmol) m THE (2 0 mL) at 
-10 “C under an Ar atmosphere Stunng at 0 OC was contmued for 45 mm, and then excess hydnde was 
quenched with Hz0 (2 drops). The reacnon mixture was dduted wnh CHzC!lz and extracted with 10% NaOH 
The solvent was removed to give an 011 which was punfied by flash chromatography on s&a gel (5g, 
Me@)-hexane, 4 1, then MeOH) to yteld compound 8 (35 mg, 70%), mp 157-160 ‘C, cmax 3274, 2941, 
2859, 1450. 1373. 1329, 1217. 1191, 1139, 1118. 1083, 1060, 1025, 995, 959, 934 cm-‘, ‘H NMR (300 
MHz)8 0 52, 098, 105. 1 12, 1 20 (5 s’s, 3H each, C(12)H3, C(13)H3, C(12’)H3. C(13’)Hs. C(14’)H3, 3 40 
(s. 3H. OCH,), 3.62 (dd, lH, Jts.a_lS.B = 11 0 Hz, Ju.s_9. = 3.5 Hz, H-15’@, 3 71 (t, lH, J15.a_t5.B = J15.a_9. = 
11 0 Hz. H-15’a), 3 69 (d, 2H. Jlo.l, = 5 0 Hz, C(ll)Hz), 4 17(ABq. 2I-I. JAB = 12.0 Hz, C(15)H2) 4 46 (s, lH, 
H-14a). 4 80 (t, lH, J,,,, = 5 0 Hz, H-lo), 4 86 (s. 1H. H-14b). 5 50 (t, 1H. Js_7 = 6 5 Hz, H-8) 

A solunon of compound 8 (31 mg) and p-TsOH (2 mg) m Me$0 (2 mL) and 2,2-&methoxypropane 
(200 I.~L) was stmed at room temperature for 2 h After addmon of 5% aq NaHtX3 to neutrality, the reactton 




