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STRUCTURAL STUDIES IN ISOFLAVONES USING 'H NMR
ALKOXYLATION AND GLYCOSYLOXYLATION SHIFTS
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A comparison of 'H nmr's of acetoxyisoflavone and alkox)ﬂsoﬂavone reveals that the
aromatic proton para 1o the site of difference undergoes a large change in chemlca.l shift.
In the absence of a para proton, ortho protons undergo this change. When *H nmr’s of
polyhydroxyisoflavone peracetate and its glycoside peracetate are compared, similar trends
are observed. The change in chemical shift (AH) helps in locating the alkoxylation and
glycosyloxlation sites in naturally occurring isoflavones.

Key Words:  Isoflavones; Peracetate; H nmr; Alkoxylation Shift; Glycosyloxyla-
tion Shift; Milletia pachycarpa

INTRODUCTION

IN our previous reports on isoflavones, 13 the alkoxylation and glycosyloxylation sites were
determined with UV spectral shifts, An alternative procedure for doing so is proposed here.

DISCUSSION

The 'H nmr’s of 5,3’ 4’-triacetoxy-7-methoxyisoflavone (10) and 5,4’-diacetoxy- 7,3"-
dimethoxyisoflavone (11) reveals that H6’ (proton at C6"), undergoes a larger change in
chemical shift (Tables I & II). This change is measured with alkoxylation shift [AH (OAc :
OMe)], defined by, & value of an aromatic proton in acetoxyisoflavone minus that in
alkoxyisoflavone. The alkoxylation shifts from 10:11 are A H2 = + 0.02; AH6 = + 0.01, AH6
=+ (.42 (Tables I & II).

The alkoxylation shifts from 12 : 13 are AH2 = + 0.05 AH5 = 0.02; AH2', 6" = 0.11
and AH3', 5" = + 0.34 (Tables I & II). There is no proton para to the site of difference C4’
and the ortho protons H3’ and H5’ show larger alkoxylation shifs.

Thc 'Homr’s of 5, 7, 4’-tr1aceloxylsoﬂavone (13)and S, 4 diacetoxyisotlavone-7-0-
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glycosyloxyation shiftsfAH(OAc : Ogly Ac)] from 13 : 15 are [A H2 = + 0.04; AHO = +
0.04;
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A H8 =+ 0.26; AH2’, 6’ = -0.04 and AH3', 5" = + 0.07 (Tables I & 11). These shifts hint
similar patierns for alkoxylation and glycosyloxylation shifts alrcady shown 10 be so In
Mavones™ and anthragquinones, " <

obscrved.

(1abie 1) Show (he expected trends.

There is a report for partial s:ructures for an extractive from Milletia pachycarpa and
the corresponding derived peracetates are represented by 37 and 38. In B-ring, 37 and 38
are 3"-acetoxy-4"-methoxy and 47 acctoxy-3” methoxy respectively. The B-ring of 18 is 3,
4’-dimethoxv-. The alkoxylation shifts from 37 : 18, are AH2" = + 0.10; AH5 =+ (.14 and
AH6" = -0.05 (Tables I and 11). These are not in order because the site of difference is C3’
and the para proton H6” has not undergone a larger change in chemical shift. Thus, 37 looks
Lo be doubtful. The alkoxylation shifts from 38 : 18 arc AH2" =+ 0.10 ; AH5 = + 0.14 and
AH6 = ~0.05 (Tables 1 & I1). These are in order because the site of difference is C4” and the
ortho proton HY" has undergone a larger change in chemical shift. The alkoxylation shifts
support structure 38 and rule out 37.

w

1-34 ” 35-36

37-38

FOR SUBSITITUENTS,SEE TABLE 1
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When there is an aromatic OMe, it increases electron densities at ortho and para

positions. Its replacement with OAc destroys this capacity and this provides a reasonable
explanation for the aforesaid positive alkoxylation shifts. The glycosyloxylation shifts are
also due to similar reasons.

T R
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