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Abstract 

The trends for 'H nmr acyiatmr shifts [AH(OAc OH)] have been shown to be slmilar to those for 
aikoxylaaon [AH(OAc OMe)] and glycosylorylat~on [AH(OAc 0-gly Ac)] shzfts Thts observatton 1s help- 
ful for stmchlral determ~nat~on m naturally occurring phenoim 
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1. Introduction 

Alkoxylation [AH(OAc:OMe)] and glycosyloxyiation [AH(OAc:O-glyAc)] shifts have 
been shown to be useful for structural studies in flavones', anthraquinone~~'~,  iso- 
flavones4, xanthonesS and coumarins6. In this paper, chaicones and chromones are 
shown to conform to this pattern. It also shows similarities amongst alkoxylation, 
glycosyloxyiation and acylation [AH(OAc:OH)] shifts. 

2. Discussion 

'H nmr (8 ,  CDCI3) of physcion (I)' shows signals at 7.08(H-2), 7.60(H4), 7.35(H-5) 
and 6.65(H-7), and its acetate (2)' at 7.05(H-2), 7.85(H-4), 7.55(H-5) and 6,75(H- 
7). The acylation shifts [iW(OAc:OH)] from 21 are AH-2 = -0.03, AH4 =+ 0.25, 
AH-5 = +0.20 and AH-7 = +0.10. Structures 2 and 1 differ at C-1 and C-8 and 
protons H-4 (para to C-1) and H-5 (para to C-8) have undergone larger changes in 
chemical shifts. 

The acylation shifts from 9-hydroxyfuro (2', 3':3, 2) pterocarpan (3)8 and its acetate 
(4)8 are AH-1 = -0.04, AH4 = -0.02, AH-7 = f0.12, AH-8 = +0,25, AH-10 = 
+0.22, AH-4'= -0.03 and AH-5' = -0.02 (43). Structures 4 and 3 differ at C-9, 
with no proton para to C-9. The two protons, M-8 and H-10, which are ortho to 
C-9, have undergone larger changes in chemical shifts. The acylation shifts from 
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Table I 
'W nmr literature data for nwclear protons in chromones 

Subsrir;rmts Chemzcol shzfrs (8, CDCIJ 

OH OMe 0 . 4 ~  'We Other groups H-2 H-3 H-6 H-7 H-8 

5-Oxygenared chromones 
- - 5 - 2-CH=CHz 

3-CH(COOMe)2 
j _ - -  2-CH=CH2 

3-CH(COOMe), 

5, FD~xygmorrd chromones 

- - 5 2 7-0-gluAc, 

5 - - 2 7-0-gluAc4 
- - 5.7 - 8-CHPh2 

5 7 - -  8-CHPh, 
- 5.7 - - 8-CHPh2 
- - 5,7 - &CHPh2 

5.7 - - - 6-CHPh? 
5 7 - -  6-CHPh: 
- 5,: - - 6-CHPh2 
- - 5,: - 6-CH2Ph 

5.7 - - - 6-CHPh 
- - 5.7 - 8-CH2Ph 

5.7 - - - 8-CHIPh 

5,6,7-Triozygenared chronmnes 

- 7 5.5 2 - 
- 5,6.7 - 2 - 

6'. 6'-DrmerhyIp.~rano [Z'.2' 6,7! chrornonrs 
- - 5 2 -  
j - - ? -  

- - 5 2.3 - 
5 - -  2,3 - 
- 5 - -  2-Ph, 3-Ph 
j - - . .  2-Ph, 3-Ph 

6'.6'-Dlmerhy1dih~dropyrono 13'2 .6,7] chromones 

5' - 5 2 - 342wZ' 

5.5' - - 2 - 352' 
- 5 - 7 -  *@ 

8-hydroxy-1,2,6-trimethoxyxanthone (5)9 and its acetate (6)9 are AN-3 = -0.96, 
AH4 = -0.09, AH-S = +0.31 and AH-7 = +0.15 ( 6 5 ) .  

The acylation shifts from 7-hydroxy-6-methoxycoumarin (7)" and its acetate (8)" 
are AH-3 = +0-12, AH-4 = +0%, AH-5 = f0.04 and AH-8 = +0.24 (8:7). 
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Table II 
Alkoxylation IAN(0Ae:OMe)l and aeylation [3H(OAe:OH)l shins in chromones 

Comparison AH-' AH-3 AH-6 AH-7 AH-8 

The acylation shifts from 3-hydroxy-5,6,8,4'-tetramethoxyflavone (9)" and its acetate 
(10)" are AH-7 = f0.03, AH-2'= -0.34, AN-3'= f0.03, AH-5'= f0.03 and AH- 
6'= -0.34 (10:9). This comparison exhibits similarities amongst 3-acylation/aLkoxylatiod 
glycosyloxylation shifts in flavones'. Numerous other examples of this type may be 
found in Horie et al". The shifts are different and distinct because of negative and 
numerically larger values of AH-2' and AH-6'. When there is 3-OAc in flavones, 

R 
H-2' and H-6' lie in the diamagnetic cone of > C = 0 (-0-C-CH~) resulting in 

the upfield absorption of these two protons. When there is no 3-OAc, these two 
protons are downfield and thus the aforesaid trends for AN-2' and AH-6' are ob- 
served. 

A similar trend for acy1ation/alkoxylation shifts is observed in the case of 
chromones and chalcones also. For example, the acylation shifts calculated from 
5-hydroxy-2-methylchromone-7-0-glucoside acetate (14)15 and its acetate (13)14 are 
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S,zbsrriiwni~ 
-- 

O H  OMe 0.4~ Oihw groups 

AH-3 = 1-0-12. AH-6 = +0.07, AH-8 = +042. Thus, H-8, which is para to H-5, 
undergoes highest ~hif t  due to acerylat~on of S O H .  Similarly, a comparison of the 
'H nmr data for 2'-hydroxy-3,5.6,4',6'-pentametlioxyci~aIcc~ne (49)" and its acetate 
(48)" reveals highest sh~f t  for 13.5'. which is at para pos~tion to the s ~ t e  of acylation. 
IF1 nmr data for nuclcar protons of chromones trom literature are presented in 
Table I and the shifts determined are given in Tahle 11. The chem~cal shift values 
for aromatic protons of chalcones are given in Table 111 and the acylationialkoxyla- 
tion ~hifts are shown in Table IV. It may be mentioned here that thc dlffci-ences in 
concentration or temperature may change the riii~nerical values o l  AH, but the over- 
all trend remains unchanged1 and useful. 

The only exception to the above trend has hcrn observed in the case of 3'-(3'- 
methyl-4-hydroxy)buty1-5,7.i'-?rihydroxy-3.5-dimethxyavone (511, ~soia:ed from 
Dodonaea viscoso3'. The acylation shifts from 51 and its acetate ( 5 ~ ) ~ '  are 
AH-8 = 1-0.44, AH-2' = -0.29. AH-5' = -0.10 and AH-6' = -0.20 (5251) .  These 
AN vaiues suggest that 52 and 51 differ at C-3 and no1 at C-i ' .  11 51 and 52 had 
differed at C-4', AH-5' would have been positive and large. 

It has to be mentioned here that the trioxygenatio~~ in the A-ring of 52 
has already been shown to be inconstitent with literature data. H-8 and 13-6 signals 
are observed'' around 67-20-7.40 and 86.73-6.80 in 5.7-diacetoxy-6-methowy- and 5,7- 
diacetoxy-8-melhoxyflavones, rcspectivciy. In 52, the lone aromaLic Droion of the 
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Table IV 
.Mkoxyiation [AM(OAc:OMe)l and acylation IhB(0Ae:OH)I shifks in chalcones 

Comparrrons AH-2 AH-3 AH-4 AH-5 AL-6 AH-3' ., AH-5' 

2'-AfioxyIolion shr? 

48:50 10.20 - - +0.04 - +0,18 +0.28 

2'-Acylntion shrp 

48:49 10-11 - - -0.02 - +0.23 +0.48 

6'-Acylation shift 
45:46 -0.10 -0.03 -0.03 -0.03 -0 10 - +0.18 
45:47 - - - - - - 1 0  19 

2',6'-Dmcylazion shrfi 

39:40 -0.10 -0.02 -0.02 -0.02 -0.10 - +@49 
41:12 -0.05 t o 4 3  +0.03 +043 -0.05 - +0.59 

2'-Alkoxylot~on-6'-~cyIaI10n shin 
41:M +0.01 -0.13 -0.13 -0.13 10.01 - +0.31 

4'-Alkoxylonon-2'-acylanor1 shift 
37:38 f0.02 t0.02 +0.02 +0.02 10.02 - 10.55 

6'-Alkoxylahon-2'-acyionon shrft 
41:43 -0-03 -0.17 -0.17 -0.17 -0.03 - CO.48 

A-ring absorbs at 66.86. On the basis of literature data, the structure for the 
aforesaid compound from D. viscosa should be 3'-(3"-methyl-4"-hydroxy)butyl-3,5,7- 
trihydroxy-8,4"dimethoxyflavone (53) and its acetate (54). It is pertinent to mention 
here that the structure of a flavonol glycoside from Rudbeckia bicolor has already 
been reassessed on similar lines3'. 
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