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inherently unlikely that cleavage of the ethereal bond of the periodate-oxidized compounds 
could have occurred during the alkaline conditions of borohydride reduction (a possibility 
which has now been eliminated by experiment), it is evident that this bond is not insensitive to 
cleavage by acid under fairly miId conditions. 1-5 These conditions were, however, rat her more 
strongly acidic than those previously employed ft>r barbaloin’ and the possibility was also 
considered that the negative glycerol test reported for orientin 6 might have been due to hydro- 
lysis under conditions of very low acidity as the actual acid concentration employed by these 
workers b was not specified. 

It therefore appeared desirable to examine more carefully the acid stability of the products 
of periodate oxidation and borohydride reduction of various C-gfycosyl compounds. Pre- 
vious workers 1p 4e 6 have effected these oxidations and reductions by the micromethod of 
Viscontini, Hoch and Karrer 7 but in the present study a slightly more elaborate and larger 
scale method was employed in order to control the reaction conditions more carefuhy. The 
compounds studied included barbaloin and the tetramethyl ethers of orientin and iso-orientin. 
In all cases, hydrolysis of the reduced oxidation products in 0-I N-hydrochloric acid at 100” 
for 5 min (conditions considerably milder than those employed by Hay and Haynes for 
barbaloin Z, yieIded glycerol in amounts comparable to those from equivalent quantities 
of methyl a-D-glucopyranoside when treated similarly. The main value of this technique 
therefore appears to be in determining the ring size of glycosyl residues. 

The true C-glycosyl nature of barbaloin has been unequivocally established Z and the 
compound has also been synthesized. * The C-glycosyl nature of orientin is established by the 
following considerations. (I) The compound forms a tetramethyl ether under conditions 
which are restricted to the methylation of phenolic hydroxy1 groups.” Thus, in the parent 
compound,the3’-,4’-.5-and7-hydroxylsoftheluteoIi~~nucleusmust alIbefree.(2)TntheNMR 
spectra of flavones with phloroglucinol-derived A-rings, the 6- and $-protons appear upfield 
from the B-ring protons and are readily recognizable as a pair of doublets (e.g. chrysin lo and 
apigenin 1 ‘) with J6. H = 2-5 c/s owing to nzcta-coupling. The NMR spectrum of orientin 
shows the presence of only one A-ring proton and this appears as a simple, unsplit signal thus 
confirming that the position recta to this proton is substituted. (Similar results have been 
reported for vitexin I’), 1 1 and iso-v itexin Il.) 

Similar considerations apply to iso-orientin thus doubly establishing the C-glycosyl 
nature of these compounds LIS orientin and iso-orientin have been showrn to be interconvert- 
ible . fig ‘a I1 Furthermore, this has been shown to be due to a Wessely-Moser rearrangement Y 
SO that the phIoroglucinoI-derived A-ring must be unsymmetrically substituted itI ea& 
compound. 

EXPERIMENTAL 

Orientin and iso-orientin tetramethyl ethers were prepared as previously described.” 
Barbaloin was prepared from commercial aloin by recrystallization to constant tn.p. ( 146 
148’). 

The compound (0.02 m-mole) was dissolved in aqueous ethanol I1 5 ml) and treated in the 
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dark with aqueous periodic acid (004 N; 15 ml) for 24 hr at 15”. Aqueous barium hydroxide 
solution (5.6% w/v; 2 ml) was added and after 1 hr at 0” the precipitate was removed by 
centrifugation. The precipitate was washed with ethanol, centrifuged, and the supematant 
and washings were combined. The solution was adjusted to pH 7~0 with dilute HzS04 and 
filtered. The precipitate was washed with ethanol and sodium borohydride (15 mg) was added 
to the combined f&rate and washings. The mixture was kept overnight at 0” and the pH was 
readjusted to 7a with dilute HCl. The neutral solution was taken to dryness under reduced 
pressure at 55” and the residue was dissolved in ethanol (4 ml). 

Examination of the ethanolic solution for the presence of glycerol by paper chromato- 
graphy in butan-l-01: acetic acid : water (20: 5 : 11, v/v) showed, in all cases, no trace of this 
compound on spraying with sodium me&perk&m and benxidine solutions.2 

The acid stability of the periodate-oxidixed, borohydride-reduced compounds was 
examined as follows. Hydrochloric acid (O-02 N; 1 ml) was added to ethanolic solutions 
of the compound (1 ml) and the mixtures were immersed in a boiling water bath for 5,10 or 15 
min under reflux. The hydrolysates were neutralized with dilute NaOH, desalted in a Shandon 
electrolytic desalter (Mark II), concentrated to near dryness and examined by paper chroma- 
tography. Glycerol was readily detected in all cases. 


