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In a study of plants  of  the genus Allium, we isola ted f r o m  the bulbs of A. giganteum Rgl. (family A1- 
l iaceae)  a c rys ta l l ine  compound giving a posi t ive  reac t ion  for  s ter iod  sapogenins [1] and cal led it alliogenin 
[2]. 

The IH s p e c t r u m  of  alliogenin (VI) has absorpt ion bands at (cm -1) 825, 900 (strong), 920 (weak), and 
985, which p e r m i t s  the a s s ignment  of (VI) to the s te r iod  sapogenins of  the iso (25R) s e r i e s  [3, 4]. A broad  
band at  3200-3500 cm -1 , the absence of se lec t ive  absorpt ion in the IH and UV spec t r a  in the regions of 
double bonds and carbonyl  groups,  the e lementa ry  analysis ,  and the molecu la r  weight of 464 for  all iogenin 
de te rmined  by m a s s  s p e c t r o m e t r y  show that (VI) is a te t rahydroxy sapogenin with the composi t ion 
C27 H4406. 

Under the action of e lec t ron  impact,  the genin of (VD undergoes the decomposi t ion c h a r a c t e r i s t i c  for  
s teroid  sapogenins with a sp i roke ta l  s t ruc tu re  of the side chain. In addition, ions with m / e  115, 139, and 
321 show the local izat ion of the hydroxy groups in the androstane p a r t  of the molecule  [5]. 

The aeetylat ion of (VI) with acet ic  anhydride in pyr idine gave the t r i ace ta te  (VII) (tool. wt. 590), the 
IR spec t rum of which showed absorpt ion in the hydroxy group region.  The hydroxy group that had remained  
unacetylated was r e s i s t a n t  to the action of chromic  anhydride in pyridine.  This p e r m i t s  the assumpt ion  
that it is t e r t i a ry .  

The broad  mul t ip le t  in the 5.20-ppm region (with an intensity of two proton units) and the broadened 
singlet  at 4.78 ppm (with an intensity of one proton unit) observed  in the NMR spec t rum of (VI) (Fig. 1) 
can be assigned to protons  geminal  to acetyl  groups.  A signal  at 2.84 ppm cor responds  to the proton of a 
t e r t i a ry  hydroxy group; it shifts on the addition of CD3OD. Multiplets in the region of 4,40 ppm (with an 
intensity of one proton unit) and 3.40 ppm (with an intensity of two proton units) re la te ,  respec t ive ly ,  to the 
proton's at Cl6 and C26 [6, 7]. Signals at  1.96 and 2.03 ppm with a total  intensi ty of nine proton units a re  due 
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Fig. 1. NMI~ s p e c t r u m  of alliogenin aceta te  (VII). 
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to three  acetyl  groups.  Thus, the NMR spec t ru m 
conf i rms  the s t ruc tu re  of (VII) as a 25H- 
sp i ros tane  with th ree  secondary  acetyl  groups 
and one t e r t i a ry  hydroxy group. 

The t e r t i a ry  hydroxy group was readi ly  
el iminated by t rea t ing  the t r i ace ta te  (VII) with 
thionyl chloride in pyridine,  which fo rmed an an- 
hydro der iva t ive  (tool. wt. 572), the IR sp ec t ru m 
of which lacked absorpt ion in the OH-group r e -  
gion. The signal of an olefinic proton at 5.42 
ppm in the NMR spec t rum of the A-ace ta te  (XI) 
shows that the double bond fo rmed  cannot be  
d i te r f ia ry .  

Charac te r i s t i c  fo r  the m a s s  spec t rum of 
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(XI) a re  s trong peaks of ions with m / e  512 (M-60) ,  470 ( M - 6 0 - 4 2 ) ,  and 428 (M-y50-2 • 42). The 512-* 
470 and 470 ---428 t ransi t ions are  shown by metas tab le  peaks.  Such a decomposit ion can be explained r a -  
tionally if it is assumed that the molecule of compound (XI) has a homoannular  vicinal diol grouping with 
the allyl a r rangement  of the double bond. Since it follows f rom ~ e  NMR spec t rum that the double bond in 
(XI) is not d i te r t ia ry ,  this type of combination is possible only in ring A. 

a m/~f72 b m/~572 c m/e4Tl 

It may be assumed that on mass  spec t romet r i c  decomposit ion the molecular  ion a loses  a molecule  
of acetic acid and forms the acetate  of the enol b which, in its turn, readi ly  spli ts  out a --CH 2 = C = O 
group, being conver ted into the ~,f i-unsaturated ketone c. Tt is well known [8] that ketones of this type de-  
compose under the action of e lec t ron  impact  with the loss of 42 amu. In this case, two of the three  ace ty-  
lated groups of alliogenin must  be p resen t  in positions 2 and 3 of ring A and the nonacetylated t e r t i a ry  
hydroxy group in position 5. 

A vicinal diol sys tem was confirmed by per iodate  oxidation; alliogenin absorbed one mole  of per iod-  
ate. The molecu la r  weight of the compound (IX) isolated af ter  oxidation was 2 units less  (tool. wt. 462) 
than that of the initial alliogenin, which also corresponds  to the cleavage of one diol grouping. The s t r uc -  
ture  of ring A pe rmi t s  the expectation that the product  of the oxidation of (VIII) should exhibit aldehydic 
p roper t i es .  However,  no absorption charac te r i s t i c  of an aldehyde grouping could be detected in e i ther  the 
IR or  the N-MR spect rum.  This is explicable by the assumption that the product  of the oxidation of alliogen- 
in exis ts  in the cyclic lactol  form,  i.e. the two aldehyde groups ar is ing as a r e su l t  of the per iodate  c leav-  
age fo rm semiaceta ls  with the two remaining hydroxyls.  A proof  ~)f this is the fact  that in the 5.29-ppm 
region of the NMR spect rum of (IX) there  is a two-proton mult iplet  re la t ing to the new grouping 

H O \ c  /CH2--  (protons at C 2 and C3). In the NMR spec t rum of the diacetate (X), the corresponding sig-  
H / \ O - -  
rials a re  shifted downfield and appear  in the 6.05-ppm region. The IR spec t rum of (X) lacks absorption in 
the OH-group region. 

On considering the formation of semiace ta l  groupings with molecular  models,  it can be seen that the 
aldehyde group at C 2 readi ly  fo rms  a furanose  ring with a hydroxy group at C 5, while the aldehyde group 
at C 3 gives a furanose  semiace ta l  with a hydroxy group at C 6 o r  a pyranose  semiace ta l  with an OH at C 7 . 
It follows f rom this that alliogenin is 2,3,5,6- or  2,3,5,7-tetrahydroxysapogenin.  The final choice between 
these s t ruc tu res  was made on the basis  of the following t ransformat ions .  After the oxidation of alliogenin 
(VI) with chromic anhydride in glacial acetic acid, the lactone (XII) was isolated f rom the react ion mixture.  
The reduction of (XII) with zinc in acet ic  acid led to chlorogenonic acid (XIII), the methylat ton of which 
gave the dimethyl e s t e r  (XIV). Compounds (XII-XIV) proved to be known: their  physicochemical  constants 
corresponded to those given in the l i t e ra tu re  [9, 10]. The product ion of compounds (XII), (XIII), and (XIV) 
unambiguously shows that the choice must  be made in favor of 2,3,5,6-tetrahydroxyapogenin.  

Marker  obtained a compound with the same a r rangement  of OH groups by the oxidation of yuccagenin 
[9]. However, the 2,3,5,6-tetrahydroxyapogenin that he synthesized di f fers  considerably f rom alliogenin 
in its melting point (356 ° C and 321-325 ° C, respect ively)  and may be its i somer .  

The orientat ion of the hydroxy groups in alliogenin (VI) was de termined in the following way. F rom a 
methanolic ex t rac t  of A._. giganteum we isolated the alliogenin glycoside (I). The glycoside was hydrolyzed 
with 5% HC1, which gave (VI) and a sugar identified by paper  and gas-l iquid chromatography [11] as D- 
glucose. Elementary  analysis ,  leading to the formula  C33Hs4Oll, showed that (I) is a monoside of alliogenin. 

The Hakomori methylation [12] of the glycoside (I) with subsequent separat ion of the react ion products  
by chromatography on A1203 gave the hexamethyl  der ivat ive  (II). The products  of the hydrolys is  of (II) 
contained 2 ,3 ,4 ,6 - te t ra -O-methy l -D-g lucose  and a dimethoxy der ivat ive  (III) of alliogenin. 
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Compound (III) was oxidized by chromic anhydride in pyridine to the ketone (V). The optical rotatory 
dispersion curve  of the dimethoxy ketone (V), with a posit ive Cotton effect, had the form charac te r i s t i c  for  
2-oxo- or  3 -oxo-5~- s t e ro ids  [13]. However, when the optical ro ta tory  dispersion of substance (V) was 
determined in methanol with the addition of hydrochlor ic  acid, a sharp dec rease  in amplitude was observed, 
showing that (V) mus t  be a 3 -oxo-5~-s te ro id  [14]. 

According to the NMR spect rum of the acetate (IV), the proton at C a occupies the axial position, since 
the half-width of its signal at 4.97 ppm is ~20 Hz. This, in its turn, determines the equatorial a r range-  
ment of the acetyl group at C a . Consequently, taking into account the trans linkage of rings A/B, the hy- 
droxy group at C a in alliogenin must  have the fi orientation. 

In view of the fact  that alliogenin does not form an acetonide, we ascr ibed the ~ orientation to the OH 
group at C 2 [15]. 

The configuration of the hydroxyl at C 6 follows f rom a considerat ion of the NMR spectrum of al l iogen- 
in acetate (VII). In this, the broad multiplet in the 5.20-ppm region corresponds  to axial protons at C 2 and 
C 3 , the signals of which overlap one another. The signal of the proton at C 6 is obviously represented by a 
broadened singlet at 4.78 ppm with a haft-width of 5 Hz, which shows the equatorial  position of the proton. 
In this case, the acetyl group at C 6 is axial with the fi orientation. 

Thus, alliogenin has the s t ructure  of 5~,25R-spirostane-2~,3fi ,5~,6fi- tetraol .  

/ ~ . ,  21~ ~ ~ *~ . / ' - , [_1 

R 0 . . , ~ H 3  MeO ' , , 1 ~ " ~  

ROI(,~.~ OR iR=H I]iR=,A U 8 
OR ] L1R=M e ~R=AC 

RO . . . ~ C  H~ 

OR ~R=H 

1 ~R=Ac vl~ 

g 

H LX H= H R=A£ 

Ac0  ./ 

R=Me 

As was stated above, the glycoside (I) contains one molecule of glucose. The hydrolysis  of the meth-  
ylated glycoside (II) formed 2, 3 ,4 ,6- te t ra -O-methyl -D-glucose  and the 3 ,5-dthydroxy-2,6-dimethoxy genin 
(III). Consequently, the sugar  residue must be attached to the hydroxyl at C~ and, according to Klyne's  
rule [16], this bond is f i-glycosidic (MD of (I) 484°; MD of (VI) 331°; AMD 153 °). Consequently, compound 
(I) is alliogenin 3-f l-D-glucopyranoside.  

E X P E R I M E N T A L  

The mass  spec t ra  were obtained on a MKh-1303 instrument fitted with a system for the d i rec t  in t ro-  
duction of the substance into the ion source  at an ionizing voltage of 40 V and a tempera ture  of 110-160 ° C; 
the IR spec t ra  were  obtained on a UR-20 spec t rometer  in KBr; and the NMR spec t ra  were obtained on a 
JNM-4H-100 instrument  with HMDS as internal standard (6 scale). The solutions were  dried in anhydrous 
Na2SO 4 and distil led in vacuum. The molecular  weights were  determined mass  speet rometr ica l ly .  The 
amounts of C and H found corresponded to the calculated figures.  

Extraction of the Plant. The bulbs of A.giganteum (3.2 kg) collected in the flo~vering stage (Turkmen 
SSR, region of the central  Kopet-Dagh) was extracted with chloroform (4 × 5 l i ters) and then with the same 
amount of methanol. 
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Optical ro ta to ry  d i s -  
pe r s ion  curves  of compound (V) 
in methanol  (1) and in methanol  
with the addition of hydrochlo-  
r ic  acid (2). 

Alliogenin (VI). The ch lo ro form ex t r ac t  was evapora ted  to 
dryness ,  and the res idue  was dissolved in methanol  and prec ip i ta ted  
with e ther .  The viscous  res inous  m a s s  so fo rmed  was again d i s -  
solved in methanol  and the solution was f i l tered through a smal l  
l aye r  of A120 3. This  yielded 30.0 g of res inous  substances  giving a 
pos i t ive  reac t ion  for  s te ro id  sapogenins  [1]. Of this ma te r i a l ,  15.0 
g was heated with 300 ml  o f  50% aqueous methanol  containing 5% of 
HCI in the boiling water  bath for  4 h. The react ion mix tu re  was 
diluted with a twofold volume of water .  The prec ip i ta te  that de -  
posi ted was r ec rys t a l l i z ed  f rom a mix tu re  of ch lo ro form and m e t h -  
anol, giving 2.0 g of (VI), C27H4406, mp 321-325 ° C, [a ]~  - 7 1 . 4  ° (c 
1.12; pyridfne).  IR spec t rum,  c m - l :  3200-3500 (OH), 865, 900> 
920,985 (spiroketal  chain; 25R configuration).  Mass spec t rum:  M + 
464 (2.8%); 405 (1.3%); 3.95 (1.9%), 392 (5.6%), 350 (2.06%); 335 
(2.4%); 332 (7.9%), 321 (4.5%), 139 (100%), 115 (11.5%). 

Alliogenin fl-D-Glucopyranoside (1). The methanolic extract 
from the plant was evaporated to 3 liters and diluted with an equal 
volume of water, and the methanol was distilled off as completely as 
possible. The residual aqueous solution was extracted with butanol. 
The butanol was evaporated off in vacuum and the residue was dis- 
solved in methanol. After brief standing, the solution deposited 1.6 
g of compound (1), C33H54011, nap 263-265 ° C (from methanol- 

acetone), [ a ] ~ -  76.2 ° (c 1.39; pyridine) .  IR spec t rum,  cm- l :  3200-3500 (OH), 870, 905> 930, 985 (sp i ro-  
ke ta l  chain). 

A solution of 500 mg of the glycoside (I) in 200 ml  of 50% aqueous methanol  containing 5% of HCI was 
heated in the boiling water  bath for  3 h. Then the hydro lysa te  was diluted with a twofold amount  of water ,  
and the p rec ip i t a te  that deposited was sepa ra ted  off. The gentn obtained had mp 320-323 ° C ( f rom methanol  
- c h l o r o f o r m ) ,  [a ]~  - 73.0 o (c 0.52; pyridine) .  The IR spec t rum of the sapogenin isolated could be s u p e r -  
posed on the spec t rum of all iogenin (VD. In the aqueous pa r t  of  the hydrolysa te ,  paper  chromatography  in 
the b u t a n - l - o l - a c e t i c  a c i d - w a t e r  ( 4 : 1 : 5 )  s y s t e m  in the p r e s e n c e  of m a r k e r s ,  and also the GLC method 
[11 ], showed the p r e s e n c e  of D-glucose .  

TABLE 1 

Corn- I 

,,, 132 

VlI 0 

,x/ 29 
x 

J 

4,29 
Ill 

4,97 
m 

5,2£ 
m 

Chemical shifZs, p_pm 

4•22 

4,40 
121 

4,25 
m 

4,25 
m 

41~30 

E 
L 

m 

3,37 
m 

3,36 
m 

3,36 
m 

0,85 
d; 1=6 Hz 

0,92 
d; I=6 

0.92 
d; J=6 Hz 

0,90 
d; 1=6 HZ 

0,92 
d; l=6  HZ 

0,93 
d; 1=6 Hz 

D,7210,72 0 s ,99 
IS 

o, 21o.72,  i.;o71 
0,7610,76.~.. 1,22 

3,17 s; 3.3Os--OCHz 
at  C~ and C6 

3.20 s; 3,33 s--OCH3 
a t  C~ and C~; 2,00 s -  
Ac az C~ 

1,9t ~ s; 2,03s --Ac at  
C2, C3and Cd 2,84--OH 
at  Cs 

2,00 s; 2,03 s-Ac at  
C~ and C3 

5,42~1":--H at C4; 
1,94 s ; 2 . 0 0 s  - A c  a t  
C~, C~ and C6 

*The s ignals  of the protons  at  C18 and C~7 over lap .  
tB roadened  singlet; m) mult iplet ;  d) doublet; s) singlet.  
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Tr i -O-ace ta t e  of Alliogenin (VII) f rom (VI). Alliogenin (100 rag) in 100 ml of pyridine was acetylated 
with 5 ml of acetic anhydride at room tempera ture  for 3 days. This gave 70 mg of the acetate (VII), 
C33 H5009, mp 250-253 ° C (from e t h e r - p e t r o l e u m  ether), [a]~  109.5 ° (c 1.16; chloroform),  IR spectrum, 
c m - l :  3470-3500 (OH), 1740 (C = O of an acetyl group), 870, 905>930, 1005 (spiroketal chain). (For NMR, 
see Table 1.) Mol. wt. 590. 

25R-Spirost-5-ene-2a,3f i ,6f i - t r tol  2 ,3,6-tr iacetate  (XI)f rom (VII). A t -  10 ° C, 1 ml of thionyl chlo- 
ride was added to a solution of 500 mg of the acetate (VII) in 15 ml of dry  pyridine. The mixture was left 
for 10 rain, after  which it was neutralized with a solution of KHCO 3 and extracted with chloroform,  and the 
chloroform extract  was washed f i r s t  with dilute H2SO4 and then with water. After the solvent had been d is -  
tilled off, 250 mg of compound (XI) was obtained; C33H4808, mp 156-159°C (from methanol), [~]~ - 163.1 ° 
(c ] .30; chloroform).  IR spectrum, cm-~: 1740 (C = O of an acetyl group), 870, 900>925, 990 (spiroketal 
chain). There  was no absorption in the OH group region. (For the NM_R spectrum, see Table 1.) Mass 
spectrum: M + 572 (1.6%); 513 (4.1%), 512 (3.9%), 500 (2.9%), 471 (10.2%), 470 (31.5%), 453 (2.2%), 452 
(2.4%), 428 (8.8%), 398 (11.5%), 356 (27.5%), 338 (16.7%), 314 (9.1%), 296 (10.3%), 139 (100%), 115 (4.8%). 

Periodate Oxidation of Alliogenin (TX f rom VI). A solution of 400 mg of alliogenin (VI) in 200 ml of 
methanol was t reated with 2.2 g of NaIO 4 in 50 ml of water,  and the react ion mixture  was left at room 
temperature  for  20 h. After  this, the m i x , r e  was diluted with water and the bulk of the methanol was d is-  
tilled off in vacuum. The aqueous solution was extracted with chloroform. Distillation of the solvent 
yielded 320 mg of (IX), C27H420 6, mp 191-193°C (from methanol), [ ~ ] ~ - 2 2 . 8  (c 1.05; chloroform).  IR 
spectrum, c m - l :  3350-3450 (OH), 870, 900>925, 990 (spiroketal chain). There  was no absorption in the 
C=Ogroupreg ion°  (For the NMR spectrum, see Table 1.) Mol. wt. 462. 

The Diacetate (X) f rom (~X). The acetylation of 120 mg of compound (IX) was per formed in 3 ml of 
pyridine by means of 1 ml  of acetic anhydride at room tempera ture  for  18 h. Distillation of the solvent 
yielded 70 mg of the diacetate (X), C~H4608, mp 204-206°C (from methanol); [~]]~-  26.1 ° (c 1.30; chloro-  
form). IR spectrum,  cm -1 : 1725, 1750 (C = O of an acetyl group), 870, 900, 925, 990 (spiroketal chain). 
There was no absorption in the hydroxy group region. (For the NMR spectrum, see Table 1). Mol. wt. 
546. 

Oxidation of Alliogenin with Chromic Anhydride (XII) f rom (VI). To 350 mg of alliogenin (V~) in 100 
ml of acetic anhydride was added 350 mg of CrO 3 in 80% acetic acid. The react ion mixture was left at 
25 ° C for  1 h. Then the excess of chromic anhydride was decomposed with a solution of NaHSO 3 , and the 
solvent was distilled off to dryness .  The residue was dissolved in ether and the ethereal solution was 
washed with water and then the acid fraction was extracted f rom it with a solution of Na2CO 3 . The alkaline 
solution was acidified with H2SO 4 and extracted with ether, and the extract  was evaporated to dryness .  

This gave 250 m g  of compound (XH), C27H3807, mp 220-223°C (from methanol), [ ~ ] ~ -  10.9 ° (c 0.91; 
chloroform).  IR spectrum, cm -t : 3480-3500 (OH), 1798 (C = O of a lactone), 1730 (C = O), 880, 910, 925, 
995 (spiroketal chain). L i te ra ture  data for (XH): mp 225-226 ° C [9]. 

Chlorogenonic Acid (XIU) f rom (XID. To 250 mg of (XI~) in 15 ml of acetic acid were added 0.5 ml 
of water  and 500 mg of zinc dust. The reaction mixture was heated in the boiling water  bath for 4 h. Then 
the solvent was distilled off and the residue was t reated with water  and ether. The ethereal  extract  was 
washed with a small  amount of water and distilled to dryness .  This gave 120 mg of compound (XIIT), 
C27 H4007 , mp 232- 234 ° C (from aqueous acetic acid), [~]~ - 41.1°(c 1.50; dtoxane). IR spectrum, cm-  ~ : 
3200-3600 (OH), 2640-2680 (OH of the dimer),  1708 (C = O), 870, 905, 925, 985 (spiroketal chain). L i te r -  
ature data for  (XIII): mp 235-237°C, [~]D - 42"8° (dioxane) [10], mp 233-234 ° C [9]. 

Dimethyl Chlorogenonate (XIV) f rom (XIII). The acid (XIII) (110 rag) was methylated with an ethereal 
solution of diazomethane for  18 h. Distillation of the ether yielded the dimethyl es ter  (XIV), C2~H440~, mp 
161-164°C, [ c~]~-38 .2  ° (c 1.36; dioxane). IR spectrum, cm-~:  1720, 1750 (C = O)1180 (C = C - O C H 3 ) ,  
880, 910, 930, 995 (spiroketal chain). There was no absorption in the OH group region. Mol. wt. 504. Li t -  
e ra tu re  data for  (XIV): mp 158-159°C, [~]D -39"1°  [10], mp 162-163°C [9]. 

Methylation of Alliogenin f l-D-Glucopyranoside (II) f rom (I). In an atmosphere  of argon, 1.8 g of 
sodium hydride was added to 2.1 g of the monoside (I) in 60 ml of dimethyl sulfoxide, and the mixture was 
s t i r red  at room tempera tu re  for  40 rain. Then 20 ml of methyl iodide was added and s t i r r ing  was continued 
for another 1.5 h. The react ion products  were poured into water  aad extracted with chloroform.  The 
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ch lo ro fo rm ex t rac t  was t r ea t ed  with a solution of hyposulfi te,  washed with water ,  and evapora ted  to d r y -  
ness .  The res idue  was methyla ted  by  the s ame  method once m o r e .  The mix tu re  of products  obtained af ter  
the second methyla t ion was chromatographed  on a column of A1203 . Elution with b e n z e n e - m e t h a n o l  (500 : 
1) yielded 720 mg of amorphous  compound (II). 

5a ,25R-Sp i ros t ane -2~ ,3 f l , 5~ ,6 f l - t e t r ao l  6-Dimethyl  Ether  (IH) f r o m  (II). A solution of 500 mg of 
(II) in 35 ml  of 3.3% methanol ic  HC1 was boiled in the water  bath for  6 h. Then 10 ml  of wa t e r  was added 
and the mix tu re  was boiled for  another 5 h. After this it was diluted with water ,  the hydrochlor ic  acid was 
neutra l ized with Ag2CO 3 , the methanol  was el iminated as complete ly  as poss ib le ,  and the res idue  was ex-  
t rac ted  with ch loroform.  The ch lo ro fo rm ex t rac t  was washed with water ,  and the wash wa te r s  were  c o m -  
bined with the neut ra l  aqueous solution. The .ch lo ro fo rm layer  yielded 270 mg of subs tance  (lIT), C29H480 G, 
with mp 228-232°C (from acetone), [ ~ ] ~ -  125.3 ° (c 1.15; chloroform).  IR spec t rum,  c m - l :  3400 - 3570 
(OH), 875, 910, 930, 990 (spiroketal  chain). (For  the NMR spec t rum,  see  Table  1). Mol. wt. 492. 

2 , 3 , 4 , 6 - T e t r a - O - m e t h y l - D - g l u c o p y r a n o s e  was found in the aqueous f rac t ion  by pape r  ch romatography  
in the methyl  ethyl k e t o n e - w a t e r  s y s t e m  and also by th in - l ayer  ch romatography  in SiO 2 in the c h l o r o f o r m -  
methanol  (9 : 1) sys tem.  

5~ ,25R-Spi ros tane-2~,3f l ,5~ ,6f i - te t rao l  2 ,6-Dimethyl  Ether  3-Aceta te  (IV) f rom (HI). Substance (III) 
(140 mg) was acetyla ted  with 2 ml  of  acet ic  anhydride in 3 ml  of pyr id ine  a t  36-38°C fo r  18 h. This gave 
120 mg  of the ace ta te  (IV), C31H5007 , mp 212-215 ° C (from methanol),  [~]~ - 126.9 ° (c 1.26; chloroform) .  
IR spec t rum,  cm -1: 3480-3510 (OH), 1710, 1735 (C = O of an acetyl  group), 870, 910, 930, 990 (spiroketal  
chain). (For NMR spec t rum,  see Table  1). Mol. wt. 534. 

2o~,5ot ,6f l -Tr ihydroxy-5d,25R-spi ros tane-3-one  2 ,6-Dimethyl  E ther  (V) f r o m  (III). To 120 m g o f e o m -  
pound (HI) in 1.5 ml  of pyr id ine  was added 130 mg of CrO 3 in 2 ml  of pyridine.  The react ion mix tu re  was 
left  at room t e m p e r a t u r e  fo r  20 h. Then it  was diluted with ch loroform,  and the ch lo ro form layer  was 
washed with dilute H2SO 4 and with wa te r  and was dist i l led to d ryness .  Thls gave 60 rag of (V), C29H4606, 
mp 260-262° C (from methanol),  [ ~ ] ~ -  36.6 ° (c 1.20; chloroform).  IR spec t rum,  c m - l :  3520 (OH), 1710 
(C = O), 880, 910, 930, 990 (spiroketal  chain). Optical ro ta to ry  d i spers ion  (e 0.05; methanol):  [M]szl + 
3200 ° , [M]315 + 3860 °, [M]309 + 3895% [M]279 - 6740 °, [M]271- 6890 °, [M]267 - 6740°; an hour af ter  the addition 
of a few drops  of HCI: [M]321 + 1290 °, [M]315 + 1575 °, [M]309 + 1399 °, [M]267 - 4830 °, [M]27 l -  4870 °, [M]260 
- 4660% Mol. wt. 490. 

S U M M A R Y  

Alliogenin and alliogenin 3-f l -D-glueopyranoside  have been isolated f r o m  the bulbs of Allftun g igan-  
teum Rgl. I t  has  been  shown that all iogenin is 5~ ,25R-sp i ros tane -2~ ,3 f l ,5~ ,6~- te t r ao l .  
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