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Abstract—Digitalis purpurea normal callus suspension culture is capable of metabolizing 5f-pregnane-
3,20-dione (1) to 3f-hydroxy-58-pregnan-20-one (2), 3a-hydroxy-58-pregnan-20-one (3), 3-hydroxy-58-
pregnan-20-one glucoside (7) and 3e-hydroxy-5f-pregnan-20-one glucoside (8). Digutalis purpurea
habituated callus suspension culture 1s also capable of metabolizing 1 to 2, 3, 5-pregnane-34,20p-d1ol
(5). (7), (8), 58-pregnane-38,20a-diol monoglucoside (9) and 5p-pregnane-3¢,20a-diol monoglucoside
(11). Furthermore, it was observed that 3f-hydroxy-58-pregnan-20-one (2) 1s converted to 7, 9 and
11 by both suspension cultures. At the same time, 1, 3, 5 and 8 were detected in normal callus,
while 58-pregnane-3§,20z-diol (4) and 5f-pregnane-35,20f-diol monoglucoside (10) were present 1n

the habituated callus culture.

INTRODUCTION

In recent years the biosynthesis of cardenolides
has been investigated in several laboratories [1-
3]. In Digitalis lanata plants pregnenolone was
metabolized to 58-pregnane-3,20-dione as well as
cardenolides [4,5]. Digitalis lanata [6] and Stro-
phanthus kombe [ 7] plants converted progesterone
to 5f@-pregnane-3,20-dione (1), 3fS-hydroxy-58-
pregnan-20-one (2) and other cardenolide meta-
bolites. Both 1 and 2 were incorporated into car-
denolides [8]. Therefore, the following biosynthe-
tic pathway for cardenolide production from
pregnenolone has been proposed: pregneno-
lone — progesterone — SfB-pregnane-3,20-dione
(1)— 3B-hydroxy-58-pregnan-20-one  (2)— 56-
pregnane-3§,14f-diol [9]— 3f,148,21-trihydroxy-
5B-pregnan-20-one  [10] — digitoxigenin — digi-
toxin. The metabolism of progesterone by leaf
homogenates [11], plant tissue culture [12-14]

* Part 26 1 the series “Studies on Plant Tissue Cultures”
For Part 25 see T Furuya, Ayabe, S and Noda, K (1975}
Phvtocherustry 14, 1457

and microsomes from plant tissue cultures [15]
has been reported but only Se-metabolites were
found without any 5f-metabolites In our earlier
paper [16] we suggested the A*— A/B cis stereo-
specific reduction to be an enzymatic control
point. In order to mvestigate cardenolide produc-
tion by plant tissue cultures, we have now exa-
mined the metabolism of 5p-pregnane-3,20-
dione (1) and 3p-hydroxy-58-pregnan-20-one (2)
as key intermediates using two strains of Digutalis
purpurea calluses. One stram, called normal,
required auxins and cytokinins and the other,
called habituated, did not require either auxins
or cytokinins,

RESULTS

5p-Pregnane-3,20-dione (1) (total 810 mg) was
incubated with Digitalis purpurea normal suspen-
sion callus cultures (total fr. wt 1220 g) for 5 days
After harvest the callus and medmum were
extracted and 3 metabolic products were detected
by TLC. These were 1solated by silica gel column
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Scheme | Possible scheme for the metabolism of 5f-pregnane-3.20-dione and 3f-hydroxy-5f-pregnan-20-one
by Digitalrs puw purea normal and habituated calluses

chromatography and PLC on silica gel as de-
scribed n the Experimental section Unchanged
substrate (1) was recovered as needles (278 6 mg)
Compound 2 was next 1solated as colourless nee-
dles, mp 139-140", and its formula (C,,H;,0,)
determied by high resolution MS Compound 2
was 1dentical by mmp, IR, MS, TLC and GLC
with authentic  3f-hydroxy-5fi-pregnan-20-one
Compound 3 was 1solated as needles, mp 137 §.
C,,H3,0,, and 1t was 1dentical by mmp, IR, MS,
TLC and GLC with authentic 3x-hydroxy-54-
pregnan-20-one.

Finally a muxture contamning 7 and 8 was
obtained as a powder. Hydrolysis of the mixture
by treatment with apricot f-glucosidase gave 3f-
hydroxy-5f-pregnan-20-one  (2) and a trace
amount of 3xz-hydroxy-5f-pregnan-20-one (3) as
the aglycones and glucose as the sugar Acid hy-
drolysis of the mixture gave the same amounts
of 2, 3 and glucose. After acetylation, the mixture
of 7-acetate and 8-acetate gave colourless needles
and therr identities as steroidal monoglucose
tetraacetates was indicated by clemental mic-
roanalysis (Cs3sHs,0,,) Therr structures were
confirmed by GC-MS comparison with synthetic
3fp-hydroxy-5f-pregnan-20-one glucoside  tetra-

acetate and 3o-hydroxy-5f-pregnan-20-one gluco-
side tetraacetate respectively In the MS of 7-ace-
tate the fragmentation peaks diagnostic of a hexo-
pyranoside tetraacetate [ 17] were observed at me
331 and 301 (aglycone). Similarly, the MS of 8-
acetate gave peaks at m/e 331 and 301.

5f-Pregnane-3.20-dione (1) was also converted
mnto 3/f-hydroxy—5/)’-pregnan~20-onc (2), 1ts gluco-
side (7), Sp-pregnane-3,205-diol (5). 3x-hydroxy-
5p-pregnan-20-one (3) and 1ts glucosxdu (8). 5p-
pregnane -3f.20x-diol monoglucoside (9) and 354-
pregnanc-3x,20x-d1o] monoglucoside (11) by the
habituated callus of D purpurea These products
were detected by TLC. GLC and GC-MS (Table
Y

3p-Hydroxy-SB-pregnan-20-one  (2)  (total
270 mg) was admuinistered to the suspension cul-
tures of habituated callus of D. purpurea (total
fr wt 1485 g) and after incubation for 7 days. the
callus and medmum were extracted with CHCl,
and CHCI;-MeOH. Three metabolic products
were detected and isolated by silica gel column
chromatography as described in the Experimen-
tal Compound 4 was 1dentified by comparison
with authentic 5f-pregnane-3/.20%-diol by TL(
and GLC Compound 7 was 1solated. acetylated
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Table I Metabolites of 58-pregnane-3,20-dione and 3f-hydroxy-58-pregnan-20-one produced by normal and habituated calluses
of Digitalis purpurea

Metabolic product

Callus Substrate n @ 3 @ e ® O 8 9 @0 @mn
Normal callus 5B-pregnane-3,20-
dione (1) + + + + (=) (=) (=)
Habituated 5§-pregnane-3,20-
callus dione (1) + + + + + + +
Normal callus 3B-hydroxy-54-
pregnan-20-one (2) + + + + + + +
Habituated 38-hydroxy-58-
callus pregnan-20-one (2) (=) (=) + + (=) + + +

+ Indicated the presence of metabolic products (—) Not examined 1n these experiments

and purified as described in the Experimental to
give T-acetate, mp 206-5-207°. The IR spectrum
of 7-acetate had absorption bands at 1751, 1731
(COO) and 1688 (COjecm™*. The main MS frag-
mentation peaks were observed at m/e 648 (M™)
331 (C14H,4O0s) and 301 M *-C,,H,50,). The
peak at m/e 331 suggested that 7-acctate was a
tetraacetyl-B-D-glucopyranoside.  The  NMR
analysis of 7-acetete showed an anomeric proton
doublet at 0 454 (1H) with a coupling constant
of 7-4 Hz, indicating that the sugar had the -
configuration [18]. Therefore 7-acetate was 3f-
hydroxy-58-pregnan-20-one glucoside tetraacetate
and this identification was confirmed by mp and
spectral comparison with synthetic 3f8-hydroxy-
5f-pregnan-20-one-f-D-glucoside tetraacetate.
Fraction Z obtained from the mitial silicagel
chromatography was rechromatographed several
times on silica gel to yield material which was
acetylated and recrystallized from MeOH to give
needles, mp 119-5-120°. The main MS peaks of
the mixture were observed at m/e 345 (C,3;H;,0,;
19%). 331 (7) and 285 (100). Acid hydrolysis of
the acetylated mixture gave 5f-pregnane-3f5,20x-
diol (4), 58-pregnane-3$,208-diol (5), 55-pregnane-
34,200-diol (6) and glucose. Fraction Z was there-
fore presumed to be a mixture of the monogluco-
sides of 5f-pregnane-3f,20x-diol, 5B-pregnane-
36,20p-diol and 5f-pregnane-3a,20a-diol.
3p-Hydroxy-3g-pregnan-20-one (2) was also
metabolized to 1, 3,5, 7, 8 9 and 11 by D. pur-
purea normal callus culture. These products were
detected by TLC, GLC and GC-MS (Table 1).

DISCUSSION

In our earher paper we suggested that Digitalis
callus was unable to biosynthesize the cardeno-

lides which are produced by the original plant.
The fact that progesterone or pregnenolone was
reduced stereospecifically to the Sa-compounds 1s
probably due to regulation of gene expression in
the undifferentiated cells. As shown in Scheme 1
the 3-ketone (1) was reduced to an axial alcohol,
3f-hydroxy-5p-pregnan-20-one (2) and an equa-
torial alcohol, 3a-hydroxy-5f8-pregnan-20-one (3)
and then 2 and 3 were glucosylated to give 7 and
8 respectively by both strains of suspension callus
culture of D. purpurea. The almost equal amounts
of 2 and 3 after acid hydrolysis was qualitatively
detected by TLC and GLC. Reduction of 5x-preg-
nane-3,20-dione by plant suspension cultures pre-
viously [16] gave only the equatorial alcohol, 38-
hydroxy-Se-pregnan-20-one. In the present study,
however, 5B-pregnane-3,20-dione (1) was reduced
equally to both the axial and the equatorial alco-
hols by the cultured cells

The cultured cells may have retaihied the same
reduction step, (1)— (2), as required for cardeno-
lide biosynthesis in intact plants. Similarly we
have already reported [19] the conversion of digi-
toxin into purpurea glycosides A and B and
gitoxin by the suspension cultures of D. purpurea
normal callus just as found in intact plants.

The glucoside-synthesizing systems of potato
convert 3 to its B-glucopyranoside but not 2 [20].
Glucosides of 3B-hydroxy-58-pregnan-20-one (2)
and 3a-hydroay-58-pregnan-20-one (3) seem to be
formed by the same biosynthetic pathway as glu-
cosides from metabolites of progesterone [16],
digitoxin [19] and testosterone [21] by suspen-
sion cultures of D. purpurea and Nicotiana taba-
cum. From the experimental results on the meta-
bolic products found in the free fraction and hyd-
rolyzates of the glucoside fraction, it seems likely
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that glucosides of 58-pregnane-34,20x-diol (4), 56-
pregnane-3$.208-diol (5) and Sg-pregnane-34,20x-
diol (6) are formed by the reduction of 7 and 8.

The reaction (1)<=(2) appears to be carried out
by the same dehydrogenase as the reversible reac-
tion of testosterone and androst-4-ene-3.17-dione
described earlier [21].

In these tissue cultures, the metabolic transfor-
mations of 5f-pregnane-3.20-dione (1) and 3f-
hydroxy-5f-pregnan-20-one (2) generally did not
proceed to their possible completion but stopped
after only a few steps although they were accom-
panied by the formation of glucosidic conjugates.
Thus, many steps on the biosynthetic pathway to
cardenolides which normally occur in Digitalis
plants were inhibited in the undifferentiated Digi-
talis cells.

The present results show no differences in the
metabolic pathway for cardenolide biosynthesis in
normal and habituated Digitalis calluses. There-
fore cardenolide biosynthesis does not appear to
be regulated by applied exogenous hormones.

EXPERIMENTAL

Mp’s are uncorrected. IR spectra were taken in KBr. NMR
spectra were determined in CDCl; using tetramethylsilane as
internal reference. MS were obtained using a direct insertion
probe.

Tissue culture and administration of Sf-pregnane-3.20-dione
(1) and 3f-hydroxy-5f-pregnan-20-one (2). Two normal and
habituated strains of D. purpurea cultured cells were used for
this expt. Normal callus was grown on the modified Muras-
hige and Skoog’s tobacco medium containing 0-3 ppm 2.4-D
as auxin and O] ppm kinctin as cytokinin. The other habi-
tuated callus, induced according to the method of K. Syono
and T. Furuva [22], was grown on the same medium but
without auxin and cytokinin. The former was derived from
a seedling of D. purpurea and sub-cultured for about 6 yr. The
latter was derived from the former and sub-cultured for about
3 yr. The medium (250 ml) was dispensed in | . flasks contain-
ing 20 or 30mg 5f-pregnane-3.20-dionc or 3f-hydroxy-5p-
pregnan-20-one. The transplanted callus (25-35¢g or 5-10g),
from a 3 week static culture, was incubated at 29" in a shaker.

Extraction procedure. Extractions were carried out accord-
ing to the procedure described previously [16].

Isolation and identification of the metabolites of 3f-pregnane-
3.20-dione (1) in the normal callus. After harvest the callus
(12204 g fr. wt) and medium were separated and the mediuvm
was extracted with CHCly (Fraction A) and CHCl;-MeOH
{2:1) {Fraction B). The callus was extracted by boiling under
reflux with MeOH and filtered. The residue was extracted 3 x
with MeOH. Filtrates were combined, evaporated under red
pres and extracted 3x each with CHCI, (Fraction C) and
CHCl13-MeOH (2:1) (Fraction D). Fractions A, B, C and D
were compared by TLC with authentic compounds and then
combined (3-58 g) and chromatographed on Si gel (50 g) eluted
as follows: Fraction 1, 81. C4Hg; Fraction 2. 271 10% Et,O
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in Ce¢Hg; Fraction 3,1 L. CHCI;; Fraction 4. 3% L 5%, MeOH
in CHCl,: Fraction 5. 3-8 1. total 10. 25, 30 and 50", MecOH
in CHCl;: Fraction 6. 11. MeOH. From Fraction 2 was re-
covered 27%6mg Sf-pregnane-3.20-dionc (1) mp 119-1207,
PLC of Fraction 3 on Si gel G (CHCL,-EtOAc. 4:1) gave
(2) as colourless needles (from McOH H.O) 291 mg. mp 139-
140°,  C, H,,0,. (required: 3182355, M" = 318253}
Vi €71 3350 {OH), 2920. 2860 (CH). 1701 (CO) and 1033
(C-OH). MS (probe) 7SeV, /e (rel int)): 318 (M1 247, 300
(M"-H,0: 39). 285 (M"-H,0-Me: 11), 84 (46). and 43 (100).
The acetate was obtained from 2 in Ac,O-Py overnight as
colourless needics, mp 114" and R, 032 on TLC (C,H,

EtOAc, 14:1). 2 Was identical by IR, MS, mmp. TLC (R,
039, CHCL, EtOAc. 4:1) and GLC (R, 156min on QF-1)
with authentic 3f-hydroxy-58-pregnan-20-one. By the same
method 3 was obtained as colourless needles (from MeOH-
H,0). 83mg. mp 137-8. C,;H;,0, (required: 318255,
M" = 318253 v, cm™ ' 2380 (OH). 2920, 2830 (CH). 1700
{CO) and 1038 (C---OH). MS (probe) 75eV. me (rel. int):
318 (M7 437, 300 (M T-H,O: 45). 285 (M7-H,0O-Me: 13).
84 (52) and 43 (100). The acetate of 3 was obtained as colour-
less needles (from McOH -H.OL mp 3990 and R, 04}
on TLC (C H,~EtOAc. 14:1). 3 was identificd by [R. MS.
mmp TLC (R, (:33: CHCl-FtOAc. 4:1) and GLC (R,
[77min on QF-1. From Fraction 4 a mixturc of 7 and 8
was obtained partly as a colourless powdey, 63-5mg. R, 0-37
on TLC (CHCl, McOH. 7:1) and partly as colouless needles
(from McOH) of the acetates. 1136 mg (Found: C. 6465: H,
811 CyH..0y, requires: €. 6478 H. 89" R, 0:52 on
TLC (CHCL;-EtOAcC 4:13% MS of acctate m e (rel mty: 331
(CLaHoO00 12000 301 (U, H55 00 1001 242 £19). 200 {12). 165
(34). 157 (170 140 (14 115 (11 109 (31) 98 (18), 73 (3). 43
(97). Their structures were confirmed using GC-MS (System
[} by comparison with synthetic 3#-hydroxy-3f-pregnan-20-
one glucoside tetraacetate and 3x-hydroxy-5f-pregnan-20-one
glucoside tetraacetate. In the MS of 7-acetate (R, 17-7 min)
the fragmentation peaks diagnostic of a hexopyranoside
tetraacetate were observed at mye 331 and 301 (C,,H:;0)
Similarly, the MS of 8-acetate (R, 160 min) gave peaks at m:e
331 and 301 (C,,H;,0)

Identification of the metabolites derived from Sfi-pregnanc-
3.20-dione (1) by the habituated callus. 35-Pregnane-3.20-dione
(120mg) was admmistered to the D. purpures habituated
callus. The callus {fr. wt 35g) and medium (1-51) were
extracted with CHCl; and CHCl,-MeOH (2:1) and the frac-
tions were combined after comparison by TLC. This extract
(210 mg) was chromatographed on St gel (50 g) and cluted as
follows: Fraction a. 200 ml CHCl; and 90ml 1”, McOH in
CHCl,; Fraction b, 80ml 1Y, MeOH in CHCly; Fraction c.
30ml 1%, MeOH in CHCly and 45 ml 3%, MeOH in CHCl,:
Fraction d. 155ml 3% MeOH in CHCly and 235ml 10°,
MeOH in CHCl, and Fraction e. 35 ml 10°, McOH in CHCl,
and 170 ml 209, McOH in CHCl,. Fraction ¢ was evaporated
to dryness and 3f-hvdroxy-3f-pregnan-20-one (2). 3z-hydroxy-
Sp-pregnan-20-one (3} and 5f-pregnane-3f3,20f-diol (5) were
identified by TLC and GLC. R, (CHCl-EtOAc. 4:1: CHCL
MeOH, 40:1) and R, (min on QF-1} values were as follows:
2029, 0-52,156: 3 33, (+43, [7-7: 5 0:25. 0-29. 10+3. Fraction
¢ (10 mg) was acctylated by Ac,O Py and 7-ucetate and 8-
acetate were identical by GC MS (System 2) with synthetic
3fi-hydroxy-5Sf-pregnan-20-onc glucoside tetraacetate and 3ux-
hydroxy-5f-pregnan-20-one  glucoside  tetraacetate  respect-
ively. In the MS of 7-acetate (R, 13-8 min) major peaks were
observed at m/e 331 (C H 4O 6%, 301 (C,,H;,0: 100) and
284 (64). similarly. the MS of 8-acetatc (R, 122 min) gave peaks
at mie 331 (C H O 26%). 301 {C,,H;;0: 100) and 285
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(79) Moreover, the compound of R, 19 6 min gave peaks at
mfe 345 (C,3H,,0,, 12%), 331 (16), 301 (25) and 285 (100)
After acid hydrolysis of the acetylated glucoside fraction, 3p-
hydroxy-58-pregnan-20-one (2), 3a-hydroxy-58-pregnan-20-
one (3), 5f-pregnane-3f,20x-diol (4) and 5p-pregnane-3e,200-
diol (6) were detected by GLC and TLC R, (mm on QF-1)
and R, (CHCI;-EtOAc, 4 1) were as follows 2 156, 039
3177.033,4115,025,6131,015

Identification of the metabolites of 3B-hydroxy-5B-pregnan-
20-one (2) produced by the habituated callus 3B-Hydroxy-58-
pregnan-20-one (270 mg) was admimstered to D purpurea
habrtuated callus (total fr wt 1485g) After shakimng for 7 days,
the callus and medium were extracted with CHCl; and
CHCl;-MeOH (2 1) Three metabolic products were detected
by TLC R, 025 (CHCl;-EtOAc, 4 1), R, 056 and 044
(CHCL,-MeOH, 5 1) The CHCl; and CHCI;-MeOH (2 1)
extracts were combined (3 84 g) and chromatagraphed on St
gel (500 g) and eluted as follows Fraction V, 1681 CHCl,,
Fraction W 561 2% MeOH mn CHCl;, Fraction X, 141 5%
MeOH 1 CHCl;, Fraction Y, 161 10% MeOH in CHCl,
and Fraction Z, 081 20% MeOH in CHCl, Fraction V was
rechromatographed on 81 gel (20g) to give a small amount
of 4 which was 1dentical with authentic 5B-pregnane-35,20a-
diol by TLC (R, 025 CHCl;-EtOAc, 4'1) and GLC (R,
11 4mm on QF-1) Fraction Y was also rechromatographed
on S gel (50 g) and eluted as follows. fraction O, 031 CH,,
Fraction P, 041 CHCl;, Fraction Q, 121 2% MeOH 1n
CHC(l,, Fraction R, 231 5% MeOH m CHCl; Fraction R
(192 mg) was acetylated and purnified by Si1 gel chromat-
ography and recrystallized from MeOH to yield needles of
T-acetate (636 mg), mp 206 5-207° v, cm” ' 2940, 2920
(CH), 1751, 1731 (COO), 1688 (CO), 1230, 1040 (COO), NMR
100 MHz, CDCl;), 6 060 (3H, s. C-18), 092 (3H, s, C-19),
261, 262,204, 207 211 O 5, €21 and 4 x 3H, 5, MeCOy,
454 (1H, d, J 74 Hz, 1'-H) MS (probe) 70eV, m/e 648 M*,
588 (M *-MeCOOH), 331 (C,,H,40,), 301 M*-C,H,,0,,)
GLC R, 18 15min on OV-1 7-Acetate was 1dentical by IR,
NMR, GLC and mp with synthetic matenal Fraction Z was
rechromatographed 3x on Si1 gel and then acetylated and
recrystallized from MeOH to yield needles (3 61 mg), mp
119 5-120° v cm™ ' 2944 (CH), 1754, 1738 (COO), MS
(probe) 70eV, myje (rel nt) 345 (C,5H;,0,, 19%), 331
(C14H,404, 7), 301 (C,,H;50), 285 (C,3H;,0,-MeCOOH,
100), NMR (100 MHz, CDCl3) ¢ 063 (3H, s. C-18), 089 (3H.
s, C-19). 197, 198, 199, 201, 204 (5% 3H, 5, MeCOH), 456
(1H.d, J 7T0Hz, I'-H) After hydrolysis the product was identi-
fied as a mixture of 5f-pregnane-3f 20x-diol (4). 58-pregnane-
3B,208-diol (5) and 5p-pregnane-37,20x-diol (6) by TLC (R,
G630, 629, 0 18, CHCHL-MeOH, 46 tyand GLC (R, 115, 163,
13 1 min on QF-1) These data suggest that Fraction Z con-
tained a mixture of the monoglucosides of Sf-pregnane-
3B.20u-d1ol, 5f-pregnane-35.20f-diol and 5f-pregnane-3x,20u-
diol

Identification of the metabolites of 3f-hydroxy-5p-pregnan-
20-one (2) produced by the normal callus CHCl;y (56 8 mg)
and CHC1;-MeOH (99 0 mg) extracts were obtained after the
administration of 3f-hydroxy-5f-pregnan-20-one (100 mg) to
D purpurea normal callus (fr wt 32 g) The combined material
was chromatographed on S1 acid (40 g) eluted with CHCl,
and CHCl;-MeOH. The esters and aglycones were eluted 1n
the first fraction. 58-pregnane-3.20-dione (1) and 5f-pregnane-
34.208-d1ol (§) were detected by TLC (R, 032, 025, CHCl;-
EtOAc, 4 1) and GLC (R, 351 min 10 3mm on QF-1) After
acetylation of the glucoside fraction 3f-hydroxy-5f-pregnan-
20-one glucoside tetraacetate (7-acetatej, 3z-hydroxy-5p-preg-
nan-20-one glucoside tetraacetate (8-acetate) and 58-pregnane-
3£,20¢-diol monoglucoside pentaacetate were detected with

s
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GC-MS (System 2). In the MS of 7-acetate (R, 13 8 min) peaks
were observed at m/e 331 (tetraacetyl glucose oxonium ton,
43%), 301 (C,,;H;,0, 81) and 284 (40) Similarly, the MS of
8-acctate (R, 122 min) gave peaks at m/e 331 (23%). 301 (68)
and 284 (38) Morcover, the compound of R, 196 min gave
peaks at mje 345 (C,3H,,0,, 197%), 331 (8), 301 (13) and
285 (100) After acid hydrolysis of this acetylated glucoside
fraction. 38-Hydroxy-58-pregnan-20-one (2), 3x-hydroxy-5f-
pregnan-20-one (3) 5p-pregnane-34,20x-diol (4) and 5p-preg-
nane-32,20a-d1ol (6) were detected by GLC and TLC; R, (min
on QF-1) and R, CHCl;-MeOH (40 1) were as follows (2)
156, 652, 3y 177 643, (4 115 630, (65 131, 61

Hydrolysis of the mixture contaiming 3p-hydroxy-58-pregnan-
20-one glucoside (7} and 3x-hydroxy-5p-pregnan-20-one gluco-
side (8) The muxture of 7 and 8 (10mg) obtained from D
purpurea normal callus was refluxed with 5ml alcohohc HCI
for 1 hr After diluting with 30 ml H,O, EtOH was removed
under red pres The soln was extracted with CHCl; which
washed with H,O until neutral and evaporated to give
a crystalline mixture 1dentified by GLC and TLC as 3f-hyd-
roxy-5p-pregnan-20-one (2) and 3x-hydroxy-5p-pregnan-20-
one (3) The acidic soln, after removing 2 and 3, was neutra-
lized with dil KOH and conc under red pres Hydrolysate
was 1dentical to the hydrolysate obtamned from B-D-glucose
pentaacetate under the same hydrolytic conditions (TLC R,
047. 0-34, BuOH-AcOH-H,0. 511 ansaldhyde-H,SO,
reagent) The acetate mixture (23 2 mg) refluxed with 10% alco-
holic HC1 for 1hr gave 2, 3 and the same hydrolysate of
f-D-glucose pentaacetate The muxture (0 7mg) of 7 and 8 was
incubated with apricot fi-glucosidase nn 1 Sml 02 M acetate
buffer. pH 4 5 for 24 hr at 31° 38-Hydroxy-5p-pregnan-20-one
(2), a trace amount of 3o-hydroxy-58-pregnan-20-one (3) and
glucose were detected by TLC (R, 039, 033, CHCL,-EtOAc,
4 t, R, 634, BuOH-AcOH-H,0, 5 1 1y

Synthesits of 3f-hydroxy-5f-pregnan-20-one glucoside tetra-
acetate (T-acetate) and 3a-hydroxy-5p-pregnan-20-one-glucoside
tetraacetate (8-acetate) 3f-Hydroxy-SB-pregnan-20-one was
treated with acetobromoglucose i the usual way [23] and
the product was obtained as needles from MeOH, mp 206 5-
208° [2]3" + 312° (CHCly, ¢ 102) The IR, NMR, MS and
GLC were 1dentical with those of the metabolic product, (7-
acetate) from D purpurea habituated callus administered 3-
hydroxy-58-pregnan-20-one (2) 3o-Hydroxy-58-pregnan-20-
one glucoside tetraacetate was synthesized by the same
method to give needles from MeOH, mp 144-145° [2]3° +
44 1° (CHCls, ¢ 0834) v, cm™' 2940, 2870 (CH), 1750
(COO0), 1703 (CO) MS (probe) 70eV, m/e 648 (M™) 588 (M *-
MeCOOH), 331, 301 (C,;H;330) NMR (100 MHz, CDCl,),
& &59 (O s €-18), 691 (OH, s €-19% 261, 2062, 285 267,
211 (3H. MeCO-. 5, C-21 and 4 x 3H, 5, MeCO). 459 (1H.
d, J T4Hz, 1'-H)

Glc operating conditions (a) 2 m x 3 mm column of 15%
QF-1, oven 210°, detector block 230° N, carrier gas 44 ml/min
(b) 2m x 3mm column of 1% OV-1, oven 280° detector
block 300°, N, carrier gas 40 ml/min

Operating conditions for GC-MS analysis System 1 1m x
4mm column of 1%, OV-1 on chromosorb W at 280° 1on
source 290°. 1onmzing energy 70eV System 2 1m x 2mm
column of 1%, OV-1 on shimahte W at 285° 10n source 290°
1on1zing encrgy 25eV
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