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Abstraet-Syriogenin was demonstrated by chemical and spectroscopic evidence to have the structure 
12&hydroxyuzarigenin and confirmed by transformation into 3,12diketo-5a,l4a-etianic acid methyl 
ester. 

In 1%2 L. Masler et al’ assigned to the genin 
syriogenin, isolated from Asciepius syriuca L., the 
structure (1) of 3~,12~,14~-t~hy~oxy-S~-A2~*“- 
cardenoiide on the basis of IR and UV spectra, of 
reactivity toward acetylation and of molar rotation 
differences. 

However, Reichstein et al* isolated the same 
compound from Caiorropis proceru R. Br., and, on 
the basis of the mass-spectral data, excluded the 
location of an OH group at C- 12, proposed by Masler 
et al. 

From the roots of Dorstenia contrujerva 
(Moraceae) of Mexico we isolated a compound 
CzIHYOY which was shown to be identical (IR, m.p., 
[(xl;? with syriogenin of Masler, and whose mass 
spectrum corresponded to that published by Reichs- 
tein.’ We decided therefore to demonstrate the 
structure of syriogenin by unequivocal chemical 
proof. 

Chemical evidence published by the above 
authors show that two OH groups of syriogenin are 
secondary (AczO-pyridine easily affords a diacetate 
(2)‘) and that no 1 ,Zgtycol group is present (negative 
N~O,~enzidine test’); so, one secondary OH group 
should be located at C-3 on biogenetic grounds, and 
the other in one of the following positions: 1,6,7,11, 
12, 16. Jones’ oxidation of syriogenin affords a 
diketone (3) whose UV spectrum (A,,, 225 rn&, 
log e = 4.00; 270 rnp, log c = 344) remains un- 
changed by addition of alkali: the lack of bathoc- 
hromic shift, ruling out the presence of an a- or 
@-dicarbonyl system, confirmed the exclusion of 
positions 1,2 or 4 for the second ketonic function. 

Dehydration of the diketone (3) under drastic 
conditions (HCI/AcOH at reflux)’ yields the unsatu- 
rated derivative (4). the UV spectrum of which lacks 
in the typical absorption of Cy,#-unsaturated 
ketones, indicating that the second ketonic group 
cannot be located in 7 or 16 positions. 

The NMR spectrum of diacetate 2 shows at 4.60 S 
the typical signal of the 3a-hydrogen in 3@-acetoxy- 
Sa-steroids, surmounted by a couple of doublets (X 
part of an ABX system), which can be attributed to 

the 12cr-axial hydrogen of a 12p acetoxysteroid. 
This system appears also in the NMR spectrum of 
digoxigenin diacetate (5), whereas the axial hyd- 
rogen of a 6u -acetoxy or a 11 a! -acetoxy-compound 
is expected to give rise to a more complex signal,* 
being flanked by three H atoms. 

The above data suggest the structure of 12p- 
hydroxy-uza~genin proposed by Masler et ai.’ as 
correct. 

A proof of the location at C-12 of the second OH 
group was finally obtained by degradation of 
syriogenin to the corresponding diketoetianic acid 
methylester 12 (Scheme I), which was found 
identical with an authentic sample of 3,12-diketo- 
5a.14a-etianic acid methylester. 

Isoiotion ofsyriogenin (1). Powdered dried roots @OOg) 
of Dorsteniu contruje~a were extracted 5 times at 40” with 
9 1. of CHCl,-EtOH (I : 1). The extracts were evaporated 
and the residue was taken up in MeOH (500 ml); acetone 
(2.51) was added and soln was filtered and evaporated. The 
residue was redissolved in 70% aqueous EtOH @OO ml); a 
soln of basic lead acetate was added in portions until no ppt 
was formed on further addition; the soln was filtered, 
excess lead was removed by addition of ammonium 
phosphate soln and further filtration; the filtrate was 
extracted with CHCI, (3xgOOml). The extracts were 
evaporated, the residue was triturated in ether and dried, 
yielding 32 g of a cream white powder. This (30 g) was 
chromatographed on a silica gel (Merck, 0.05-0~2; 1.7 Kg) 
column eluting with EtOAc (101.) and then with 
EtOAc-EtOH (85 : 15) in one-liter fractions. Fractions 2-6 
upon evaporation to I I. yielded a crystalline ppt (5.20 a), 
which was recrystallized from EtdAc, givii, 2.35 g af 
syriogenin, m.p. 268-270”: lalg = +9.0 (c = I. DY). 

The IR specirum is superim&able wiih that &blished 
by Masler et at.’ The mass-spectrum exhibits the same 
fragmentation pattern of syriogenin isolated by Reich- 
stein.’ 

Oxidation of syriogenin. Syriogenin (100 mg) dissolved 
in 15 ml acetone, were treated with 0.07 ml Jones’ reagent 
at r.t. After 2 h a few drops of EtOH were added, and the 
mixture was poured into H,O and extracted with 
CHCI, : MeOH( 9: 1, v/v); the organic phase, washed with 
H,O, dried on Na,SO, and evaporated in U(ICUO, afforded 
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87mg of crude 3, which was crystallized from 
CHCL-MeOH. m.P. 251-2”; [al:= +81” (c = 1, py); Y,, 

MS:386@4’),372.368,340.325,301,283,263,230,219,215, 

(Nujol): 3520, 1805, 1740, 1705, 1625cm-‘; AZ”: 224 nm 
207, 176, 164, 163, 135, 121. 111 m/e. 

(108 E = 3.96) and 270 nm (log c = 240). The UV spectrum 
Dehydration of the diketone (3) to (4). Diketone 3 

remained unchanged when ion in O.IN NaOH/MeOH. 
(26 mg) was dissolved in a mixture of 5.5 ml AcOH and 
0.3 ml cone HCL After 30’ at reflux the mixture was 
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evaporated in vacilo and the crude product purified by 
chromatography over 2.5 g of AhO, (eluent CHCI,). The 
UV spectrum of the combined CHCI, eluates presented 
the band of the butenolide group at 225 nm, but lacked in 
the typical absorption of a$-unsaturated ketones. 

~acetyfsy~oge~in (2). Syriogenin (100 mg) was sus- 
pended in 20 ml pyridine and treated with 2 ml AclO; after 
stirring at r.t. for2 h the solid dissolved; after 15 h the soln 
was poured into water and extracted with CHCI,; the 
organic phase was washed with dil HCI, H,O, dil NaOH, 
H1O, dried and evaporated to yield 105mn of crude 2. 
which was crystallized from benzene-isopropyl ether; m.p: 
170-2”; v,,(Nujol) = 3500, 1805, 1740, 1620 cm-‘; [a]: = 
+32”, c = 1 in CHCI,). NMR (CDCI,): 083 (s, 3H, -CH,); 
090 (s, 3H, -CH,); 2.01 (s, 3H, -OCOCC,); 2.08 (S,H, 
-OCOCH,); 462 (dd: 6, = 4.55, J, = 5Hz, 8, = 4.68, 
J2 = 5 Hz; 1 H, -CHOAc); 460 (m; 1 H; --CHOAc); 
4.82 (t, J = 2 Hz; 2 H, CH,OCO-); 584 (1, J = 2 Hz; I H, 
-CH=). 

Degradation of diucetytsyriogenin (3) with KMnO,. 
~acetylsy~~enin (935 mg), dissolved in 68 ml acetone, 
was treated with 935 mg KMnO, for 2 h at r.t. 

The mixture was evaporated in uacuo at r.t., 10ml of 
HCI 0.5 N was added and the organic phase was extracted 
repeatedly with Et,O; the Et,0 extracts were extracted 
with 0.2N NaOH. The residual ethereal phase, washed, 
dried and evaporated, afforded 470 mg of neutral products 
which were re-oxidized with KMnO,. From the alkaline 
extracts, acidified with dil HCI, Et20 extracted 146 mg of 
acidic products. Two re-cycles of the neutral phase 
afforded, respectively, 86 and 16 mg of acidic products. 

The combined acidic products (248 mg) were dissolved 
in 20 ml MeOH and treated with excess CHZN2 in ethereal 
soln. Evaporation of the solvent, acetylation with 
Ac20/Py, and recovering of products with usual work-up 
afforded 311 mg of crude product which was chromato& 
raphed on 309 of SiO,-celite (I/l. v/v): benzene-EtOAc 
(98:2, v/v) &ted 147 mg of pure ‘6, oily product, 
v,..(CHCI& 3450, 1725, 1370 cm-‘; benzene-EtOAc (9: 1, 
v/v) eluted 145 mg of an impure compound whose IR 
spectrum showed bands at 1780 and 1730 cm-‘, typical of a 
lactone-ester (probably 7). 

Dehydration of (6). Compound 6 (147 mg) dissolved in 
3 ml pyridine, was treated at 0” with 0.25 ml SOCl, in 
1.25 ml pyridine for 16 h The mixture was poured into H,O 
and extracted with CHCI,; usual work-up of the 
chloroform extracts afforded 138mg of crude product. 
Chromatography on SiOt-celite (l/l,~v/v) with benzene- 
EtOAc (99: 1, v/v) as eluent vielded 121 me of 8. oilv 
wduct, v,., &ICI,): 1730,- 1610, 138Ocm-I; NMR 
(CDCI,): O-81 (s, 3H, --CH,); 097 (s, 3H, <)I,); 198 (s, 
3H, -OCOCH,); 2.02 (DH. -OCOCH,);~80 (m, lH, 
-CHOAc);-?.82 (dd, 6, = 4.76; J,5Hz; 8, = 4-95; 
Jz=Hz: lH, -CHOAc); 5.20 (t, lH, --C--C-H). - 

Hydrogenation of (8). Compound 8 (121 mg) z 3 ml 
AcOH-HZ0 (9: 1) was reduced with H, at atm press over 
45 mg of pre-reduced Pt02. After 1 h the theoretical 

amount of HZ was absorbed and the soln was filtered and 
evaporated in uucuo. The crude product was chromatog- 
raphed on 12g of SiO,-celite: benzene-EtOAc (9: 1, v/v) 
eluted 107mg of 9, oily product, Y,, (CHC1): 1730, 
1388 cm-‘; NMR (CDCI,): 0.80 (s, 3H, -_CH,); O.%(s, 3H, 
-CH,); 1 a% (s, 3H, -OCOC!C!,); 2.00 (s, 3H,-OCOCz,); 
3*@Ts, 3H, -COOCH,); 480 (dd; 6, = 4.77; J, = 5Hz; 
&=4*85; J,=SHz;-iH, -CHOAc); 4.80 (m, IH, - 
-CHOAc). - 

~yd~oiysis of 9. Compound 9 f 104 mg) dissolved in 3 ml 
MeOH, was treated with 3 ml 2N K,CO, under N,. and _, 
stirred at r.t. After 24 h, the mixture was poured into water, 
acidified with dil HCI and extracted with CHCI,. The 
residue of the organic phase was dissolved in MeOH and 
treated with ethereal CHZN2. Evaporation to dryness left 
98 mg crude product, which was chromatographed on log 
of Si02-celite (1: 1, v/v): using benzene-EtOAc (8: , v/v) as 
eluant, yielding 10 (82 mg) as the less polar compound and 
ll(l2 mgf as the more polar diol. The structure of methyl 
3~-acetoxy-12~-hydroxyandrostan-17~-oate was as- 
signed to 10 on the basis of NMR spectrum (CDCI,): 0.82 
(s, 3H, -C&); 0s (s, 3H, -C!); 1.98 (s, 3H, 
--OCOC&); 36 (s, 3H, --COOC&); 368 (m, lH, 
-CHOH); 4.78 (dd, 6, = 4.72, J, = 5Hz; 6, = 4.83, .fz = 
5Hz; IH, CHOAc). 

The dial (II) was crystallized from MeOH, m.p. 145-6’; 
[a]: = +38@ (c = I, Py); u,., (nuyol): 3400, 174Ocm-‘. 

The monoacetate (10) was again submitted to hydrolysis 
as above; the reaction was monitored by TLC (eluent 
benzene-EtOAc, 9: l), and was complete after 72 h at r.t. 
and 24 h at 40”. 

Work-up as above afforded 78 mg of diof (11). 
Oxidation OR dial (11). Compound 11 (52mg) was 

dissolved in 1 ml AcOH and treated with a soln of 50 mg of 
CrQ, in 2.5 ml of AcOH. After 4 h at r.t. a few drops of 
EtOH were added, the mixture was poured in water and 
extracted with CHCI,; the organic phase, washed with dil 
NaOH and H,O, dried and evaporated in uecuo, left 38 mg 
of crude 12 which was crystallyzed from acetone-Et20, 
m.p. 203-5”, undepressed when mixed with an authentic 
specimen of 3,12diketo-5o,14a-etianic acid methyles- 
ter;’ [a]E = + 138” (c = 0.8, CHCI,). The IR spectrum was 
superimposable with that of the above sample. 
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