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Abstract-Biotransformation products of dlgitoxlgenin by cell suspension cultures of Strophanthus mtermedws were 
isolated and their structures elucidated as 5-ep:digltoxlgenm, 3-epl-17fiK-dlgltoxlgemn, gitoxlgemn, penplogenin, 3- 
epigltoxlgenin, 3-epipenplogemn and dlgitoxigemn fi-D-glucoside, respectively. Furthermore, 3-epl-17PH- 
periplogenm, 3-epidigltoxigenm a-D-glucoside and digltoxlgenone were identified by TLC and HPLC Blotransform- 
ation reactions of the dlgitoxigenm molecule by plant cell cultures are summarized and dlscussed comparatively 

INTRODUCTION 

In two earher papers, we reported on the blotransform- 
atlon of dlgitoxlgemn (1) by Strophanthus gratus [l] and 
S. amboensis [2] In order to obtain new and more 
effective cardiac glycosldes, we have carried out the 
blotransformatlon of cardenohdes and their precursors 
by plant cell cultures; dlgltoxm by Dlgltalls purpurea [3], 
pregnenolone by Nuzottana tabacum and Sophora angustl- 

joha [4], progesterone by N tabacum, S angustlfoha [4] 
and D purpurea [5], 5jGpregnane-3,20-dlone and 5j?- 
pregnanolone by D purpurea [6] and dlgltoxlgenm (I) by 
D purpuea [7] 

Strophanthus mtermedrus (Apocynaceae) 1s a cardenoh- 
de-bearing plant [8,9], however there has been no report 
on the use of tissue cultures of this plant until now. In this 
paper we wish to report the biotransformation of dlgltox- 
igemn (1) by a cell suspension culture derived from the 
stems of S mtermedms and to discuss the blotransform- 
atlon reactions of 1 by plant cell cultures 

RESULTS AND DISCUSSION 

The cell strain used for this work was derived from the 
stems of Strophanthus mtermedms. However, no car- 
denohdes were detected by TLC analysis of extracts of the 
cells, the same result has also been observed with S. gratus 
and S amboensls cells [l, 23 After dlgltoxlgenin (1) 
(810.0 mg) was incubated with the cells (1.4 kg fr wt) for 
18 days, the blotransformatlon products of 1 were extra- 
cted according to the method described m previous 
papers [l, 21. Nme Kedde-poatlve spots m addition to 
the unchanged 1 were detected on TLC of the chloroform 
extracts and four Kedde-positive spots were found in the 
chloroform-methanol (2. 1) extracts. After these extracts 
were combined (8.0 g) and separated, products 2-5, 6- 
dlacetate, 7,7-acetate and 9-tetraacetate were isolated as 

*Part 58 m the series ‘Studies on Plant Tissue Cultures’ For 
Part 57 see Kawaguchl, K , Hlrotam, M and Furuya, T (1988) 
Phytochemlstry 21, 3475 

crystalline compounds and their chemical structures were 
elucidated. Furthermore, products 8, lo-tetraacetate and 
I1 were ldentlcal with authentic samples by HPLC and 
TLC. 

The unchanged 1 was recovered as colourless needles 
(35 0 mg). The blotransformatlon percentage yield was 
calculated from the ratlo of the amount of the isolated 
product to the starting amount (775 0 mg) of 1, taking 
mto consideration their M,s 

Product 2 (68 0 mg; yield 8 8%), the mam product m 
this experiment, had the composltlon C,,H,,O, on the 
basis of high-resolution mass spectrometry and its struc- 
ture was determined as 3a,l4-dlhydroxy-5b,14/?-card- 
20(22)-enohde (3-epldlgltoxigemn) through the ‘H NMR 
spectral data (Experimental). Compound 2 has been 
identified previously as a product of the blotransform- 
atlon of 1 m S. amboensls and D. purpurea cell cultures 

c2> 71 
Product 3 (6.0 mg; yield 0 8%) had the molecular 

formula C,,H,,O, (high-resolution mass spectrometry). 
In the ‘H NMR spectrum of 3, the chemical shift values of 
H-17 and H,-18 were shlfted downfield to 6 3.18 (lH, dd, 
J=9 5,9 5 Hz) and 1.03 (3H, s), and the H-3 signal was 
observed as a multlplet ( W1,2 = 24 Hz) at 3.56 From these 
spectral data the structure of 3 was established to be 
3a,l4-dihydroxy-5fi,14B,17a-card-20(22)-enolide (3-epi- 
17PH-dlgltoxlgenin) Isomerization of the 17/?-lactone 
ring of 1, which has been observed with S. gratus cell 
cultures [l], was also performed slightly with the S. 
mtermedius cells. 

Product 4-dlacetate (4.5 mg; yield 0 5%; C,,H,,O,, 
high-resolution mass spectrometry) was isolated after 
acetylatlon and its structure elucidated as 3/?,16B-diacet- 
oxy-3~,14,16~-trihydroxy-5~,14~-card-20(22)-enolide(g~- 
toxigemn diacetate) by comparing the 13C NMR spectral 
data of 4-diacetate with the values reported by Tori et a/ 
[lo]. We could observe 16/?-hydroxylatlon of dlgitoxm 
[S], but not of digltoxigenin (1) [7], by D purpurea 
However 16/Ghydroxylatlon of 1 was now demonstrated 
in the cell cultures of S. mtermedms (Table 1). 

Product 5 (7.0 mg; yield 0.9%; CzsH340,, hlgh-resol- 
utlon mass spectrometry) was identified as 3/?,5,14- 
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Table I BIotransformatmn reactmns of the dlgltoxlgenm (1) molecule by plant cell culture\ 
-- ---_--- ----_.__ ____ ._.___ -~~._-.__. -. 

Piant species Uxldatlon E$lmerizatmn Kydroxyidtlon Giycosyiation rsomenzatlun Keleference 
(3[1-OH (3/S-OH (I/L 4/i- sp- 12/?- lhp-1 (17P- -+17X- 

-+3-K&o) +&OH) &tone ring) 
---__-_-------- 

Dtyltah\ lanara + 

D purpurea + 
Thevetra nernfoha + 
Daucus curota 
Strophanthu~ 
yratu, 
S amhoensr5 
S rntermedruc + 

+ + 

+ 

+ 4 + + 
i + 
+ + 

_ 

+ i [I.?, 151 

(dlgltoxoslde) 
+ L7, 151 
+ L141 

II111 

+ 111 
+ PI 

+ + + 
.-- 

tnhydroxy-5p,14/Gcard-20(22)-enoIide (penplogenm) by production of 10 predominating over 9 171 On the other 
comparison with the authentic compound (‘H and 
13C NMR) [2] SD-Hydroxylation of 1 was observed with 

hand, the different extents of glucosylatlon, productlon of 
9 predommatmg over 10 m spite of remammg 2. was 

not only D purpurea [7] and Daucus carota [ll] but also slmllarly observed m the S ambocnsls [Z] and S rnter- 
three species of Strophanthus cultured cells (Table 1) medlus cells 

Product 6-dlacetate (8 0 mg, yield 0 8%; C,,H,,O,, 
high-resolution mass spectrometry) was Isorated after 
acetylatron. The ‘H NMR spectral data of I-dlacetate 
and L-dlacetate were slmdar to each other except for the 
proton slgnal of H-3, at fi 5 08 (1 H, br s, W, z = 7 H7, H- 
3a) and 4 72 (1 H, m, W,,, =23 Hz, H-3/?) In the 
13C NMR spectral data for C-l to C-10 of 4-dlacetate 
and 6-dlacetate, moderate differences were also observed 
From these data, the structure of 6-dlacetate was estab- 
lished to be 3q16p-dlacetoxy-3a, 14,16b-trl hydroxy-58, 
14p-card-20(22)-enolide (3.eplgltoxlgenm dlacetate) 3- 
Eplgltoxlgenm (6), whch has been synthesized chemlcaliy 
[12], IS a new blotransformatlon product produced by 
plant cell cultures 

Product 11 was not Isolated as a crystalhne compound 
but instead Identltied with authentic perlprogenm B-D- 
glucoslde [2] by HPLC (R, 9 8 mm solvent 60% MeOH 
m H,O) and TLC (R, 0 14. CH,CY-MeOH--H,O, 
84 15.1) 

After three days mcubatlon of 1 (60mg) with the S 
mtermedno cells (228 g fr wt), the sole product 12 was 
detected on TLC (R, 060, CHCl,~-EtOH. 10. I) and 
Identified with authentic dlgltoxlgenone [7] The 3/j’- 
hydroxyl of 1 was oxidized first to the 3-keto before the 
other reactions proceeded III the S mrermedw cells. 
Oxldatlon ofthe i/$hydroxyl of 1 had been also demon- 
strated wrth cell cultures of D lanrrtu [ 13. i5]. D. purpurecr 
[7, IS] and Theaet~~ ncrr@~ [14] 

Product 7 (6 5 mg, yield 0 8%, C,,H,,O,, hlgh-resol- 
utlon mass spectrometry) was Isolated and the structure 
of 7 was Identified as 3a,5,14-trlhydroxy-5&14/Scard- 
20(22)-enohde (3-eplperlplogemn) by comparison with 
the authentic compound (‘H and “C NMR) [2] After 
acetylatlon 7-acetate (50 3 mg, yield 5.6%. C,,H,,O,, 
high-resolution mass spectrometry) was obtained and its 
structure was confirmed as 3r-acetoxy-3a,5,14- 
tnhydroxy-5B,148-card-20(22)-enohde (3-epiperiplog- 
enm acetate) through the mass spectral and ‘H and 
;‘3C N-Ml? spectraidata. Y”he formation ot”_Gepiperiplbg- 
em (7) was also demonstrated m the S. amhornsrs cells [2] 

Product 8 was detected as the minor component by 
HPLC (R, 6.9 mm solvent 80% MeOH m H,O) and 
identified with authentic i7/Sf-peripiogenm C1J by HPLC 
and TLC (R, 008, CHCI,-EtOH, IO I) 

The possible blotransfor.matlon pathway of 1 by cell 
suspension cultures of 5’ Intermcv~rus IS shown m Scheme 
1 It was demonstrated that eplmerizatlon of the 3/G 
hydroxyl to the 3x-hydroxyl wa ?-keto compounds such 
as 12.-14 (1 to 2.4 to 6 and 5 to 7), 5/&hydroxylatlon (1 to 
5,2 to 7,3 to 8,9 to 11 and 12 to 14), 1 h/i-hydrouylatlon (1 
to 4.2 to 6 and 12 to 13). glucosylatron (I to 9,2 to 10 and 
5 to 11) and lsomerlzatmn of the 17/J-lactone rmg (2 to 3 
and 7 to 8) proceed III the S rntermrdn~.\ cells However, 
we could not detect compounds 13 and 14 m this 
experiment. The tbrmatlon ot”J-eplgltoxlgenm (6j, whch 

was newly obtained, was presumed to be produced by 
cplmerizatlon of gltoxlgenm (4) or Ih[&hydroxylatlon of 
3-eptdigltoxlgenm (2) 

Product Y-tetraacetate (5 0 mg, yield 0 3%) was ISO- 
lated after acetylatlon, had molecular formula 
C37H52013 (high-resolution mass spectrometry) The 
structure of 9-tetraacetate was determined as dlgltoxlg- 
enin P-D-glucoside tetraacetate by the mass spectral and 
‘H NMR spectral data At the same time. lo-tetraacetate 
m the acetyiated fraction was Identified with authentic 3- 
epldigltoxlgenm $1D-giuCoSI& tetraacetate by HPLC 
and TLC Giycosyiatlon of 1 containing digitoxoside 
formation had been demonstrated with D lanata [13], D 
purpurea [7], Thevetza nerrfj&itu Li4] and S izmhoen~ls teii 
cultures [2]. Furthermore, the formatlon of 9 and 10 had 
been performed by the cell cultures of D purpureu. with 

T’he blotranstbrmatlon reactions of the dlgltoxlgenm 
(1) molecule by plant cell cultures are summarized In 
Table 1. together wrth the reactions described In the 
reviews [16. 171 It seems that oxldatlon and eplmerlz- 
atton of the 3/Shydroxql. SP-hydroxylatmn and glucosyl- 
ation are common reactions in plant cell cultures except 
for a few species On the other hand, l/1-, 48-. 12/G and 
16fi-hydroxylatlon and lsomerlratlon of the 17/j-lactone 
rmg are probably specltic abihtles &-plant cell cultures 
from the dGrent orlgms It 15 to be expected that the 
blotranstbrmatlon reactions with pfant cell cultures, 
which were not previously known even m mlcroblal 
transformation 118, IVJ witi contrlbute to provtde new 
and more effective cardiac glycoardes. some of which may 
be useful m the pharmaceutical rndustry [20] 
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EXPERIMENTAL 

Mps uncorr NMR 300 and 400 MHz (CDCI, or CD,OD) 
HPLC of the blotransformatlon products was performed using a 

Nucleosll5Cl8 (JO x 300 mm) column, coupled to a UV detector 

and a chfferentlal refractometer 
Culture methods The stems of Strophunthus mtrrmedrus were 

sterilized by 70% EtOH and a saturated soln of bleaching 

powder and then rinsed with stertle H,O and cut mto ta 3 mm 

segments These segments were placed on modified Murasluge 

and Skoog’s tobacco me&urn contammg 1 0 ppm 2,4dlchloro- 

phenoxyacetlc acid, 0 1 ppm kmetm and 3% sucrose in Jan 

1983 The calh were subcultured at 30‘ m the dark every 4 weeks 

In the tnotransformatlon expenments, the calh were transferred 

to a hquid~medium contammg digltoxrgemn (1) suspend&f wtth 

Tween 80, and incubated m a shaker (90 spm) for 3 or 18 days 

Detection and qepuratwn oj bmtransfi,rmatun products DIgi- 

toxigemn (1) (810 0 mg) wds added to the call] (1 4 kg fr wt) from 
4-week-old static cultures, and after 18 days, the CHCI, and the 

CHCI,-MeOH (2 1) extracts from the caih and the medium 

were obtamed according to the method described m a prevrous 

paper [1] The CHCl, extracts from the calh and the medium 

were exammed on TLC with Kedde’s reagent and IO”/0 H,SO,, 

~~~~e~~-3osJ~J.~P,~~t.~!.~~~(14.1,_n 17,.0.29,.0 ~!,,.t~.~i,.O 1.7,. 

0 10,O 04,O 01, CHCI,-EtOH, 10 1) except dlgltoxlgemn (1) (RI 
0 45, CHCl,-EtOH, IO 1) were detected Four Kedde-posltlve 
spots (.R.> 0 X4,.0 29,-Q 243.0 t4..CH;CI, -MeOH.-H,(I,. X4. I.5 I.). 

were detected sumlarly m the CHCI, -MeOH (2 1) extracts 

These extracts were combmed (8 0 g), chromatogrdphed on a 

slhca gel column (350 g Wako gel C-200) and eluted as follows 

fraction A, CHCI, (3 5 I), fraction B, CHCI,-~MeOH (97 3.5 0 I), 

fraction C, CHCI,-MeOH (93 7, 30 I), fraction D, 
CHCI,--MeOH (17 3, 1 0 I) and fraction E, CHCI,-MeOH (7 3, 

101) 

Recotiery of dyptolryemn (1) Fraction A ytelded the un- 

&allgfXi k alld crude pfYXLucta 2 and 2 (.R., 0,4.~. 04!.;. 027,. 

CHCI,-EtOH, 10 1) Further purification of these compounds 

was achieved by repeated HPLC (R, 15 4 mm. 14 8 mm and 

140 mm Nucleosd 5Cl8, 70% MeOH m H,O, flow rate 

3 ml/mm) 1 (R, 14 8 mm) was recrystalhzed from EtOH-H,O to 

grve colourless needles (35 mg) and ldentlfied with authentic 

dlgltoxlgemn (1) by HPLC and TLC 

l\&~i~fln o_f I-~~~J~J~~XI+PIUII (2). lkxhti. 2 (.mO me). w;t~ 

Isolated from the fractmn contammg~the peak~at t5 4 mm z mp 

X8--27iY (from. MeOHL,C2.~.H~~-H;sral. (.rq~u~ed_ 174,24~5’?,.[M_!.+ a.t. 

m/z 374 2468),~ LR Y if; cm ’ 3430;~ 174-5; 1635 ‘HNMR (40 

MHz, CDCI,) 6080 (3H, s, Me-18),085 (3H, 5. Me-19), 2 71 (IH, 

dd, J =9, 6 Hz, H-17 a). 3 59 (IH, m, W,,,=26 Hz, H-38), 4 53 
(lH,dd,J=l8,2Hz,H-2la),492(lH,dd,J=l8,2Hz,H-21b), 

5 80 (1 H, dd, J =2,2 Hz, H-22) EIMS m/z (rel mt ) 374 [M] + 

(6), 356 [M-H,O]+ (25), 338 [M-2xH,O]+ (4), 246 

CG,H&I+ (34), 203 CG,H,,l+ UW, 162 ti,,H,,I’ W, 
I47 IC,,H,,l’(l4) 

Isolatron of 3-epi-17BH-dlqztoxlgenln (3) Product 3 (6 0 mg) 

was Isolated from the fraction contammg the peak at 14 0 nun by 
the same methods described above for 2 Compound 3, mp 

161-163” (from MeOH-H,O), C,,H,,O, (reqmred 374 2457. 
CM]’ at m/z 3742453), IR v!$crn-’ 3400, 1780 (sh), 1720, 

1615 ‘H NMR (400 MHz, CD,OD) 60 95 (3H, s, Me-19), 103 
(3H, s, Me-18), 3 18 (lH,dd, J =9.5,9 5 Hz, H-17b), 3 56(1H, m, 

W,,, = 24 Hz, H-3p), 485 (lH, ddd, J = 18. 2, 1 Hz, H-2la), 495 
(lH,dd,5=18, 2Hz, H-21b), 595(1H,dd,J=2,2Hz, H-22) 

EIMS m/z (rel mt ) 374 [M]’ (5), 356 [M-H,O]’ (2l), 246 

CG,%Ol+ (33), 203 IC,,H,,l+ Cl’W, 189 [C,,H,,l+ W, 
162 CC,,H,,l+ 6’1) 

Isolatron of qltoxgenrn (4) dlaretate Fraction B ytelded the 

crude product 4 After acetylatlon with pyndlne-Ac,O at room 

temp and purlficatlon by HPLC (R, 7 6 mm solvent 90% 

MeOH m H,O), compound 4-dlacetate was recrystalhzed from 

MeOH (4 5 mg). mp 25&2>3’, C27H3807 (required 4742618, 

[M] * at m/z474 2621) ]H NMR (300 MHz, CDCI,) b 093 (3H. 

s, Me-18), 095 (3H, 5, Me-19). I78 (lH, dd, J = 16, 2 5 Hz. H- 

15x), 196(3H, F, AcO-16/Q 205 (3H. s. AcO-3/j), 2 73 (1H. dd, J 

=16,9Hz,H-15~),319(1H,d,J=9Hz,H-17a),484(1H,dd,J 

=18.2Hz,H-21a),498(1H,dd,J==18,2H~,H-21b),508(1H. 
hry, I+,,, = 7 Hz. H-3~). 5 48 (I H, ddd, J = 9, 9. 2 5 Hz, H-1601), 

5 97 (IH, dd, J =2, 2 Hz, H-22) lJC NMR (75 MHz, CDCI,) b 
!5 9 (q), 20 8 ($20 9 (Q, U 0 (q),~ZI 4 (q!, 23 6 (i&25 0 (t), 26 I (I.), 
30 4 (l,~t),J4 O(s), 35 6(d), 36 7 (d), 39 L(l). 41 2(r). 4 I 7 (d), 50 0 (s)s 
56 1 (d), 70 2 (d). 73 9 (d), 75 6(t), 84 2 (A), 121 4(d), 167 7 (s), 1704 

(7). 170 6 (s), 174 0 (s) EIMS m;z (rel mt ) 474 [M] + (l), 432 [M 

-C,H,O]+ (6),414[M -HOAc]+ (14),354[M-2xHOAc]+ 

(24), 336 [M-2x HOAc-H,O]+ (8). 204 [C,,Hz,]+ (27). 203 

CC,,H,,J+ (100) 
ITolafron oj perlploqenm (5) Product 5 (7 0 mg) was Isolated 

from fraction B dfter purlficdtlon by HPLC (R, 8 I mm solvent 

80% MeOH m H,O) Compound 5, mp 136.140 (from MeOH), 

C,,H,,O, (required 390 2405, [MI’ at m/z 3902398), IR 
vif;crn ’ 3320, 1775, 1740, I620 ‘H NMR (400MHz. 

CD&D). 6 0.88 (.3H_.r,.&t8),.091 (.3H,.,,.~~l.~),.L84.(.l.H_.~~. 

J=9,6Hz,H-l7r),412(lH,hrs,U’,.,~7Hz.H-3~),491(lH, 

dd,J=l8,2Hz,H-2la).503(1H,dd,J=l8,2Hz,H-2lb),589 
(.!.HIdd.bh.): =~.2H~.H-,3_2j. ELMX~~Z(.~PJ. mt.). 29O.[M].+ (.I_),.372 

[M-H,O]+ (l6), 354 [M-ZxH,O]+ (22), 318 [C19H2h04]+ 

(IOO), 300 [C H 0 1’ 19 24 3 (7). 262 [C,:H,,02]* (9), 219 

IC,zH&I+ (40), 201 LC,SHZl]’ (59). 145 LC,,H,,]+ (18) 
IsolutIon of 3-epglto*lyemn (6) &acetate The crude product 6 

obtained from fraction C was purllied by HPLC(R, 8 4 mm 

solvent 90”/0 MeOH in H,O) after acetyldtton with pyre- 

dine-Ac,O dt room temp 6-Dlacctate (8 0 mg). mp 119.. 125 

(from MeOH-H,O), CZ7H3sO: (reqmred 474 2617, [Ml’ at m/z 

4.74.xm). ‘H NM& (.4BI. MH&. CDCI,.). 6 0.92 (.3H,. s,_ MS,!.S),. 

093(3H,s,Me-19),1 79(lH,dd,J =16,25Hz,H-15@,196(3H, 

5, AcO-I6@, 204 (3H, s AcO-3cr), 2 78 (IH, dd, d = 16. 9 Hz, H- 

15~).320(lH,d,J=9Hz,H-l7~).472(lH,m,~,~,=23H~,H- 

3~),485(lH,dd.J=l8.2Hz.H-2la),499(lH,cfd,J=l8.2Hz, 
H-2lb),549(lH,ddd,J=9,9,25Hz,H-l6a),S97(lH,dd,~=2, 

2 Hz, H-22) I3 NMR (100 MHz, CDCI,) 6 15 9 (q), 20 6 (t), 21 0 
(.t-..~!,.7_1_4.(lr!,.2~ 1.(~~,.7~.f~(f.!,.~7(f,i,.~21_(.~.~,.~4.f~(,~~,.34.7(~~,.36.1_ 
(&39 L (&4! 2@t). 41_ 8 (d), 49 9 (s),~56 0 (d), 73 9 (& d)!, 75 6 (I),~ 

r142(.P~,.i.2i.4.(~.~,.I_fi7 7 ($,. i.704.(,3,. I.707 (.\),. 1.74..1_(.~). EJ_M_S.?njZ 

(rely mt) 474 CM]+ (l), 414 [M--HO,&]+ (G?& 154 CM-2 

x HOAc] + (17), 336 [M-2xHOAc-H,O]’ (7). 204 

[C,,%,I+ (20 203 LC,,H,,I + (IOO), 178 (20) 
Isolatmn of 3-eplperlployemn (7) From a part of fraction C, 

product 7 (6 5 mg) was Isolated after purlficatlon by HPLC (R, 

7 2 mm solvent 80% MeOH m H,O) 7, mp 232-235” (from 

MeOH-H,O), CZJH,,O, (required 390 2405, [M] + at m/z 
390 2383), IR vkt: cm-’ 3400, 1750, 1630 ‘H NMR (300 MHz, 

CDCI,) 6088 (3H, F, Me-18).089(3H,s, Me-19),2 79(lH,dd,.l 

=9,6Hz,H-l7a),405(lH.m,W,,,=22Hz,H-3~),481(lH,dd, 
J=l8,2Hz,H-21a),499(1H,dd,J=l8,2Hz,H-2lb).589(lH, 

dd, J = 2,2 Hz, H-22) EIMS m/z (rel mt ) 390 [M] + (4), 372 [M 

- H,O] + (l9), 354 [M -2 x H,O] ’ (20), 336 [M - 3 x H,O] + 
(4), 318 [C H 0 1’ 19 26 4 (4). 262 [C,,H1602]+ (7), 247 

CC&~d%I+ (lo),219 LC,5H&]+ (18),201 [CISHZ,]+ (IOO), 
160 [C,,H,,]’ (12). 145 [CllH,3]+ (12) From most part of 
fraction C, 7-acetate (50 3 mg) wds lsoldted after acetylatlon and 
punficatlon by rechromatography on slhca gel (Wako gel C- 

300) 7-Acetate (R, 0 16, C,H,--Me,CO, 3 l), mp 225.229’ (from 

MeOH-H,O), C,,H3,0, (required 4322512. [M]’ at m/z 
432 2528), IR vkfi cm- ’ 3430, 1730, 1720, 1630. 1245 ‘H NMR 



(300 MHz, CDCI,) 6 0 91 (3H, s, Me-18), 0 93 (3H, s, Me-19), zntermedzus. We also express our appreclatlon to the members of 
205 (3H, s, AcO-3a), 2.81 (lH, dd, J =9, 6 Hz, H-17a), 4.82 (lH, the AnalytIcal Centre of this University for 300 and 400 MHz 
dd,J =18,2Hz,H_21a),501 (lH,dd,J =18,2Hz,H-21b),5.11 NMR spectra and mass spectra. This work was supported by a 

(lH, m, W,,,= 22 Hz, H-3@, 5 91 (lH, dd, J =2, 2 Hz, H-22) Grant-m-Aid for Sclentlfic Research (Project-l) from School of 
EIMS m/z (rel mt ).432 [M]’ (4), 372 [M - HOAc] + (20), 354 Pharmaccutlcal Sciences, Kltasato Umverstty 

[M - HOAc - H,O] + (26), 336 [M - HOAc - 2 x H,O] + (4), 

318 (4), 247 (13), 219 (16), 201 (lOO), 160 (ll), 145 (11) 
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