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We previously reported the isolation and biological activities of viridominic acid A and

C(l)

y having chlorosis-inducing activity against higher plants, from the culture filtrate of the

2
fungus No. 501-7Y (genus and species unidentified). 1In addition, cephalosporin Pl( ) was iso-

lated from the culture filtrate as a minor product, which also induced chlorosis of higher
3
plants. It is known as antibiotic possessing protostane skeleton( ). In this paper we wish to

report the chemical structure of viridominic acid C (VA-C) (1), a new steroidal metabolite of

fungus in structurally relating to cephalosporin Pl (1),

KBr

Va-C (1), C 0gs mp 168-171°C, [u]§5-+38° (cy 0.1, MeOH). v~ 3450, 1715(br), 1265 and

33H50
915 cm_l, exhibits quite similar NMR (Table 1) and IR spectral patterns to those of cephalosporin

Pl (I1). VA-C (1) showed UV absorption maximum at 220 nm (¢ 8,100) and was methylated with ethe-

real diazomethane to give a monomethyl ester (III), mp 186.5-187.5°C, bDG_DMSO 3.56, 3H, s.

VA-C was treated with 1IN aq. NaOH at room temperature to give a deacetyl derivative (IV). mp 196~

D _-D
198%, 56 MSO 1.88, 34, s; 5.65, 1H, d, J.8Hz, H-16; 3.26, 1H. d, J,13Hz, H-6. Further treat-
ment of (IV) with 1IN NaOH afforded a lactone (V), C__H O mp 248-250°C xEtOH 222 nm
aq. * 2974476 P * Mnax
KB - D _-DM
(e 14,100), vma; 1740 cm 1, 56 80 ca. 5.1, 2H, H-16, 24. Above data indicated that (V) no

longer contained an acetoxyl group, and the lactone was a.3-unsaturated V-lactone. Thus (I)
FOOH 9Ac
has a partial structure -C=C—C-

The NMR spectrum (Table 1) of (I) displayed the presence of isopropylidene group and one

vinylic proton (» 5.05, H-24). Catalytic hydrogenation of (I1{1) over 10% Pd/C in EtOH afforded
a dihydro ester (VI), mp 180.5-182.5°C, m/e 606 (M1), kﬁ:gﬂ

D_-DMSO
rum of (VI), signal of isopropyl group (b 6 s 0.84, 6H, d, J.7Hz) was newly appeared and that

220 nm (e 8,100). In the NMR spect-

of vinylic proton was disappeared. These data suggested the existence of -CH —CH=C<CH3 in (1)

2
CH3
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Table 1. The NMR Spectra of Viridominic Acid C and Cephalosporin
P1 in CDC1 -+D6-DMSO (5:1) (ppm from TMS)

3
sec. Me tert. Me vinyl Me H-3 H-6 -7 H-16 H-24
VA-C (1) 0.82 0.98, 1.15, 1.19 1.55, 1.61 3.51 4.51 3.30 5.74 5.05
d,(7) br,s d,(10) s d,(7.5) br,t(7.5)

c-p, (ID 0.80  0.99, 1.09, 1.09 1.52, 1.60 3.52 4.50 3.38 5.67 5.00
d,(6.5) brys d,(10) s d,(8) br,t(7.5)

0,M 2
COpMe
R%0 Ac HO 0
R o~ SR HO" ~\"~~"~OH
' OAc e
1) Rlza.-OH,B—H, R2=0Ac, (V1) RlzRa:H, R2=B—0H,a—H )

3.4 5
R“=R"=g-0H,a-H, R’=H
1 g-oH,a 'y 3 (VIII) RlznszAc, Rzzﬁ-O‘.{,a—H
(I1) R"=a-OH,8-H, R'=0Ac, R*=3-OH,a-H, 1 3 2
R4=H2, Ro=n (IX) R=R"=Ac, R°=0

(111) R1=0.—0H,B—H, R2=0Ac,

R3=R4=B—OH,0.-H, R5=Me 0
v R1=R2=G—OH,B—H, 0 OAC
R3=R4=5-0H,u-n, RO=H
(VII) Rlza—OH,B-H, R2=0Ac, R3=3—0H,u—H, 0 R2
rY-p-on,a-u, RO=Me | §1
x) Rlza.-OH,B—H, Rz,Rsz: :ggs, 1 2 1 5
R4=B_OH,Q_H, R°=H 3 (XI1) R'=OAc, R"=0 (XIII) R"=0Ac, R =0
1) rY:=r3:r%0, r%=0nc, R=Me x1vy rlzm, R2:H2 (xv1) Rz, RZ:HZ
3

4 2
xv) RY=r*sa-0H,3-H, R -R%=H, R =H,

The peak of m/e 535 (M*-69) in the mass spectrum of (II1I) supported the above partial structure.
The NMR spectrum of (I) (Table 1) displayed the presence of three tertiary methyl, one

secondary methyl and two secondary acetoxyl groups. The NMR spectrum of methyl ester (III) in

DG—DMSO showed three doublets (b 4.83, J,5Hz; 4.34, J,7Hz; 3.14, J,3.5Hz) and these signals were

disappeared by addition of D20. This evidence pointed to the presence of three secondary hydro-

xyl groups in (I). Acetylation of (I11) with acetic anhydride and pyridine afforded a diacetate

CDC1

(VI1), & 3 2.09, 9H; 1.96, 3H; 4.87, 1H, br,s, H-3; 5.08, 2H, m, H-11, 24. The NMR spectrum

CDC1 CC

1
of dihydro diacetate (VIII), m/e 630 (Mt-60), 5 '3 0.86, 6H, d, J,5.5Hz, v

14 3500 cm Y,
max
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obtalned by catalytic hydrogenation of (VII) on 10% Pd/C showed a isolated signal of H-11 at

5 5.06 (my, W 23 Hz), which was overlapped with vinylic proton (H-24) in that of (VII). Oxida-

1/2
tion of (VIII) with Jones' reagent at 0°C afforded monoketone (IX), m/e 688 (M*). The IR spectrum
of (IX) had no absorption near 3500 em L.

Deacetyl edrivertive (IV) was treated with acetone and catalitic amount of p-TsOH and 2,2-
dimethoxyacetone to afford an acetonide (X), bCDC13 1.32, 1.36 each 3H, s; 3.34, 1H, d, J,9.54z,
H-7; 3.53, 1H, t, J,9.5Hz, H-6, which indicated that the hydroxyl and acetoxyl groups in (1) were
located at vicinal carbon. Secondary methyl group in deacetyl derivative (IV) showed the large
downfield shift (0.24 ppm) in the NMR spectrum, compared with that of (I). Thus the secondary
methyl and acetoxyl group in (I) were located at 1,3 position, and probably C-OAc bond is nearly
parallel to C-Me bond(4).

These physical and chemical data suggested that VA-C (I) has the same carbon-skeleton and
functional groups at the same positions of C—P1 (I1), and (I) has more additional secondary
hydroxyl group. The position of this hydroxyl group was determined as followed. Methyl ester
(111) was oxidized with Jones® reagent to afford a triketone (XI) mp 125—12800, m/e 538 (M*-60),
bCDcl3 1.29, 34, d, J,6.5Hz, C4—Me. Ozonolysis of (XI) in CH2C12 at dry ice temperature fol-
lowed by decomposition of ozonide with zinc dust and acetic acid afforded acetone (its 2,4-DNP,
mp 129°C) and an ene-dione (XIII), pale yellow crystal, mp 230-233°C, Cyqfl,g0q: The UV spectrum
of (XIII) showed absorption maximum at 256 nm (e 9,300), which was characteristic to ene-dione
chromophore(s). This was supported from the carbonyl absorptions in the IR spectrum (vigils
1720, 1681 cm—l). The NMR spectrum showed that (XIII) had only one acetoxyl group (bCDC13 2.23,
34, s; 5.37, 1H, d, J,12.5Hz) and one vinylic proton (bCDC13 6.23, 1H, s, H-12). Arigoni et al.
reported that the ozonolysis product (IV) of fusidic acid (XV) was converted to the ene-dione
(XV1) by treatment with base(6). The formation of (XII1) was interpreted by the anologous reac-
tion scheme, namely the ozonolysis product (XII1) was transformed into the ene-dione by acetic
acid with elimination of G-acetoxyl group as shown in scheme 1.

Thus the another hydroxyl group mrst be located at C-11. This was supported by the mass
spectrum of triketone (XI). It showed relatively intense peaks at m/e 315, 246, 223 and 163.

It is considered most reasonable that these ions are derived frcm McLafferty rearrangement ion
by a-cleavage of C-11 ketone (scheme 2). The large half-band width of H-11 (23 Hz) in the NMR

spectrum of (VIII) and the ease of acetylation of C-~11 hydroxyl group indicated that the configu-

ration of this group is equatorial. It is known that the C-11 equatorial hydroxyl group is acety-
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7
lated easily( ) but axial one resists to acetylation(s).

As shown in Table 1, the chemical shifts and splitting patterns of H-3, -6, -7 and -16 in
the NMR spectrum of (I) were almost superimporsable to those of C—P1 (I1). This suggested £hat
the hydroxyl and acetoxyl groups in (I) gave the same configurations to (II). The large down-
field shift (0.47 ppm) of the signal of C-4 methyl group in the NMR spectrum of triketone (XI)
compared with that of (I) demonstrated that the secondary methyl group in (1) is the equatorial
configuration. Thus we concluded that viridominic acid C is 3a,73,118-trihydroxy-6a,163-diace-

toxyfusida-17(20) (16,21-cis) ,24-dien-21-0ic acid (I).
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