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The recent revision of the Configuration of Santonin 
at  C-11 from Ia to Ib,' supporting the conclusions 
reached by Ab6, et a1.,2 presents serious difficulties in 
attempting to  interpret the stereochemistry of the 

various desmotroposantonins (IIa, and stereoisomers 
thereof) derived from santonin on treatment with acid. 
The reactions of these compounds have been inter- 
preted in an  apparently logical manner to  be indicative 
of structure Ia for ~ a n t o n i n . ~  Two explanations are 
possible for this apparent anomaly; either tlie rather 
unlikely possibility that  mild acid treatment of san- 
tonin to  give 1-a-desmotroposantoniii gives rise to  in- 
version at C-11, while more vigorous acid treatment 
tmo give d-P-desmotroposantonin does not ; or alterna- 
t'ively, the configuration at' C-11 is the same in santonin 
and 1-a-desmotroposantonin, and the acid- catalyzed 
conversion of I-a-desmotroposantonin to d-p-desmo- 
troposantonin is actually the conversion of a thermody- 
namically more stable isomer to one less  table.^ 

Reduction of the diazonium borofluoride derived 
from aminoisohyposa~itoiiiii~~ (IIb) with sodium boro- 
hydridejb gave isohyposantonin (IIc). Since the hy- 
posantonins have been previously converted to  Z-a- 
desmotropo~antonin,~~ and have been shown to have 
the same configuration at C-11 as santoiiin,l Z-a-des- 
motroposantonin must be Ira. Equilibration of either 
I-a- or d-p-desmotroposantonin with potassium t-bu- 
toxide in boiling t-butyl alcohol gave an CY to p ratio of 
8.7 f 1 to 1 which corresponds to a free energy differ- 
ence of 1.80 * 0.1 kcal./mole at 83°.6 It has been 
reported that  treatment of I-a-desmotroposantoiiin 
with potassium carbonate in boiling xylene gives the 
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that the a-isomer is soluble in hot xylene, while the 
p-isomer precipitates during the course of the reaction.fi 
This will, of course, shift the equilibrium so that the 
principal product is the less soluble p-isomer. Thus 
i t  is apparent in contrast to the assumptions made by 
the earlier workers, the a-desmotroposantonins are the 
more stable isomers and their conversion to the less 
stable p-isomers by acid was the cause of the incorrect 
assignment of configuration at  C - l l S 3  Since the 
acid-catalyzed rearrangements of either santonin or the 
a-desmotroposantoniiis to p-desmotr~posantonins~ are 
carried out under conditions such that the product pre- 
cipitates during the course of the reaction i t  appears 
likely that the acid-catalyzed rearrangement is rendered 
effectively irreversible by the low solubility of the p- 
isomers in dilute sulfuric acid.8 

In  addition to clarifying the stereochemical relation- 
ships of the rearrangement products of santonin, the 
above experiments supply corroborative evidence for 
the configurational assignments a t  C-11 based on X-ray 
datalb and degradative evidence.'" 

Experimental9 

Hyposantonin-Hyposantonin was prepared from santonin 
oxime using the method reported by Sumi and Daubenlo for the 
preparation of hypoartemisin. From 22 g. of santonin oxime 
there was obtained 6.35 g. of hyposantonin m.p. 152-154' (lit.," 
m.p. 152-153'). 

1sohyposantonin.-(a) A solution of 0 . 2  g. of hyposantonin in 
5 ml. of ethanol and 10 ml. of 10yG aqueous potassium hydroxide 
was heated at  reflux 2 hr .  The solution was concentrated to  
abodt half its volume and acidified with concentrated hydrochlo- 
ric acid to  give an oil which slowly crl stallized. Recrystallization 
from ethanol gave 0.19 g. (95%) of white crystals m.p. 164-167', 
[al2"D -72" (c 1.12 in benzene) (reported12 m.p. 168", [ a ] D  

(b )  To a chilled solution of 0 . 3  g. of aminoisohyposantonin6a 
in 1.5 m!. of 50% fluoboric acid and 1.5 m!. of water was added 
0.15 g. of sodium nitrite. A pale brown solid precipitated, which 
was rollected and washed with chilled 550 fluoboric acid and 
ether. This solid was suspended in 5 ml. of methanol, 0.3 g. of 
sodium borohydride was added and the reaction mixture allowed 
to stand at room temperature 30 min. The pale yellow solution 
was poured into water, acidified with dilute hydrochloric acid; 
the precipitated solid collected and recrystallized from ethanol t o  
give 0.08 g. (285;) of isohyposantonin, m.p. 165-168" unde- 
pressed on mixture with material from part a above. The in- 
frared spectra of both compounds were superimposable, and both 
compounds had the same sign of rotation. 

Equilibrations.-To a solution of 0 . 3  g. of potassium in dry t- 
butyl alcohol was added 0.25 g. of either 1-a- or d-p-desmotropo- 
santonin. The reaction mixture was heated a t  reflux 2 hr., 
cooled, poured into water, boiled to  drive off the t-butyl alcohol, 
and acidified with concentrated hydrochloric acid to give 0.21 g. 
of cream-colored crystals. A portion of this sample was dissolved 
in ethyl acetate and its rotation determined. The values ob- 
tained indicated an a / @  ratio of 8.7 + 1, which wy&9 confirmed 
semiquantitatively by the infrared spertrum of the sample. 
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