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Abstract-6-C- and 8-C-glucosyl rsomerlc chromones and lsoflavones can be readdy dlstmgtushed by a 
study of the NMR signals of then acetates In a srmdar manner 2-C- and 4-C-glucosylxanthones can be 
dlstmgulshed 

INTRODUCTION 

THE NMR signals of the acetates of some naturally occurrmg and synthettc C-glucosyl 
compounds m CDCIJ have been examined by Gentrh and Horowrtz 1 They noted that the 
signals of the 2”-O-acetyl and 6”-O-acetyl methyl protons of S-C-glucosylflavone acetates 
were found at higher fields than those of the correspondmg 6-C-glucosyl compounds (see 
Table 1). The greater shreldmg of the 6”-O-acetyl in 8-C-glucosylflavone acetates 1s 
attnbuted to the acetyl methyl protons lymg m the dtamagnetrc region of the phenyl B rmg 
of the flavone nucleus 

The 2”-0-acetyl srgnal of all C-glucosyl acetates 1s found at a lngher field due to the shreld- 
mg by the aromattc A rmg to which the glucosyl residue IS hnked Gentth and Horowrtz 
suggest the extra shieldmg of thts group m 8-C-glucosylflavone acetates IS due to some shreld- 
mg by the phenyl B rmg 

RESULTS AND DISCUSSION 

Aloesm (I), a C-glucosylchromone, has recently been isolated and its sugar moiety 
asstgned to the 8-posttton of the chromone nucleus z The above hypotheses would predtct 
that the 2”-O-acetyl and 6”-O-acetyl methyl stgnals of acetylated 8-C-glucosylchromones, 
whrch lack a phenyl B rmg, would be in the ‘normal’ range (6 1 80-l 83) and (6 2 01-2 04) 
respectrvely The 6”-0-acetyl signals of aloesm and deacetylaloesm (II) pentaacetates are 
indeed found to be m the ‘normal’ range but then respecttve 2”-O-a&y1 signals are found 
at the hrgher field (see Table 2) Drerdmg models show that the 2”-O-acetyl methyl group 
of an acetylated 8-C-glucosylchromone 1s subjected to shreldmg by the aromattc A rmg 
and the pyrone C rmg The 2”-O-acetyl methyl group of an acetylated 6-C-glucosylchromone 
IS also shtelded by the aromatic A rmg but not by the pyrone C rmg 

Puerarm (III) hexaacetate,3 an 8-C-glucosyhsoflavone gives the following acetate signals, 
2”-O-acetyl (S 1 72) and 6”-O-acetyI @ 2 05) Again only the 2”-0-acetyl group IS found at 
the hrgher field Drerdmg models show that neither the 2”- nor the 6”-O-acetyl methyl 
groups of puerarm hexaacetate are shielded by the phenyl B rmg, which is attached at C-3, 
but the 2”-O-acetyl IS shtelded by the pyrone C rmg. 

1 G~NTILI, B and HOROWITZ, R M (1968) J Ckg Chem 33,157l 
z HAYNES. L J and HOLDSWORTH, D K (1970) J Chem Sot C, 2581 
3 HILLIS, W E and HORN, D H S (1965) Astralran J Chem 18, 531 
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Pamculatm IS the first dl-C-glucosyhsoflavone to be recorded and has been shown to be 
gemstemd,8-dl-C-glucoslde (IV) 4 Its undecaacetate Integrates for eight acetyl methyl 
groups, one at S 1 75, a second at 6 1 85 and the others at 6 2 05 The geometry of the mole- 
cule IS such that the sugar acetyl methyl groups are not shlelded by the C-3 phenyi B rmg 
The 2”-O-acetyl group of the 8-C-glucosyl umt IS shlelded by the pyrone C rmg whdst that 
of the 6-C-glucosyl umt 1s not Their signals are found at the higher field and the ‘normal’ 
range respectively Both 6”-O-acetyl signals are found m the ‘normal’ range 

TABLE 1 CHEMICAL SHIFT OF ACETYL METHYL PROTONS OF ACETYLATED C-GLUCOSYLFLAVONES IN 
DEUTERIOCHLOROFORM' 

2”-f%acetyl 6 -O-acetyl 

Normal range Higher field Normal range Higher field 
18&l 83 17&l 73 2 01-2 04 190-l 95 

6-C-Glucosylflavones 
Isowtexm heptaacetate 
Keyakmm heptaacetate 
Isoorlentm octaacetate 
6-C-Glucosyldlosmetm heptaacetate 

8-C-Glucosylflavones 
Vltexm heptaacetate 
Bayhn hexaacetate 
7,4’-Dlmethylbaymtetraacetate 
Cytlsoslde hexaacetate 
Orlentm octaacetate 
8-C-glucosyldrosmetm heptaacetate 

1 83 204 
1 80 2 01 
1 82 2 02 
1 81 2 02 

1 73 
1 72 
1 70 
1 73 
1 72 
1 71 

G = C-QIUCoSYt 
lso~,texin R = H, R = Ii A’; H, R” H 
Keyaklnin R =Me,R’=H R”H,R’:OH 
,sm,,ent,n R = H R = OH R”= H. Rz H 
~iff~)n&;;yl R = H. R’= OH, R”= Me, R”H 

HO 

wextn , R=OH,R=H R’=H 
flayin, R=H, R=H R’;,, 
CytlSolld~, R = OH R = ,, R” Me 
Orlenfln , R=oH,R=oH,R”-H 
‘3,C&I~;Yl R = OH, R = OH,@ Me 

A dl-C-glycosylflavone has been Isolated and shown to be a 6,8-dl-C-glycosyl derlvatlve of 
aplgenm (V) 5 Its acetate shows three acetyl methyl signals at a higher field (6 1 77, 1 82 and 
1 98) and others below 6 2 02 6 The first two higher field signals can be asslgned to the two 2”- 
0acetyl groups m the sugar moleties The group which receives slightly extra shleldmg 
(6 1 77) can be assigned to the 8-C-glycosyl and the other (6 1 82) to the 6-C-glycosyl The 
signal 6 1 98 can be assigned to the 6”-0-acetyl group of the 8-C-glycosyl which 1s shielded 
by the B rmg of the flavone nucleus It IS slgmficant that a similar signal 1s not found m the 
spectrum of pamculatm The geometry of the lsoflavone molecule IS such that the 6”-O- 

4 NARAYANAN, V and SESHADRI, T R (1971) l&an J Chem 9.14 
5 MARKHAM, K R , PORTER, L J and BREHM, B G (1969) fhytochemrstry 8,2193 
6 MARKHAM. K R (1972) personal communrcatlon 
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acetyl groups of 6-C and 8-C glucosyl denvattves are not shtelded by the B rmg and both 
signals appear in the ‘normal’ range The signals assigned to the 8-C-glycosyl 2”-O-acetyl 
groups of dr-C-glycosyl flavone and lsoflavone were found at a slrghtly lower field than those 
of the correspondmg group in a mono-C-glycosyl compound Examination of models 
indicates that stenc hindrance between the two bulky acetylated sugar units may well reduce 
the shreldmg of the 2”-O-acetyl group by the aromatrc A rmg or the pyrone C ring of the 
molecule 

TABLE 2. CHEMICAL SHIFT OF ACETYL METHYL PROTONS OF MIXELLANEOUS C-GLIJCOSYL COMPOUNDS M 
DELITERIOCHLOROFORM 

2”-0-acetyl 6”-0-acetyl 

Normal range Higher field Normal range Higher field 
C-Glucosyl compound 180-l 83 1 69-l 73 2 01-2 05 190-195 

Aloesm pentaacetate 1 69 2 01 
Deaeetylaloesm pentaacetate 1 70 200 
Puerann hexaaeetate 1 72 2 05 
Pamculatm undecaacetate 1 85 1 75 2 OS,2 05 
Henuphlom heptaacetate 1 83 203 
Henuphlom hexaacetate 1 87 2 05 
Isohemlphlom heptaacetate 1 80 2cm 
Isoheml~hlorn hexaacetate 186 2 01 

( I ) Alosstn, R = CH,COMe 
(II) Oeocctyloloesln, R = Me 

(lz 1 Puerorln (Ip) Ponlculatin 

(PI Apigenin (PI) Hsmlphloln. R = H, R’= C-pluCO¶Yt 
(VII) lsohamiphlotn, R = C-OIUCOSyI, R’= H 

The acetates of hemlphlom (VI), a 6-C-glucosyltlavanone, and Its 8-C isomer tsohemophloin 
(VII) show 2”-O-acetyl methyl signals3 m the ‘normal’ range These compounds have a 
drhydropyrone C rmg. 

The acetates of mangrferm (VIII) and homomangiferm (IX), both 2Gglucosylxanthones, 
and mangrferm trrmethyl ether gave signals of the 2”-O-a&y1 groups m the range S l-77- 
1.79 ‘** The 2-positron of a xanthone 1s eqmvalent to the 6-posttton of a chromone, tlavone 
or tsoflavone and models show that the 2”-O-a&y1 groups are not shlelded by the mner 

‘I HAYNES. L J and TAYLOR, D R (1966) J Chem Sot 19,1685 
R ARITOMI. M and KAWASAKI. T (1970) Chem Pharm Bull (Tokyo) l&2224 
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TABLE 3 CHEMICAL SHIFT OF ACET~L IWJTHYL PROTONS OF C-GLUCOSYL XANTHONES IN DEUTERloCHLoRoFoRM 

2”-O-acetyl 6”-0-acetyl 

Normal range Higher field Normal range 
C-Glucosylxanthone 1 77-l 79 1 66-l 73 2 01-2 OS Higher field 

Manglfenn octaacetate 
Manpfenn heptaacetate 
3,6,7-Tnmethoxymanglferm- 

pentaacetate 
3,6,7-Tnmethoxymanglfenn- 

tetraacctate 
Homomanglferm heptaacetate 
Isomangferm octaacetate 
1,3,6,7-Tetramethoxy~somang~fenn- 

tetraacetate 

1 79 2 01 
1 78 2 01 

1 79 2 02 

1 77 2 03 
1 78 2 02 

1 73 2 03 

1 66 2 05 

RImo; Ho*; 

OH 0 
(BE) Monglfertn R = Ii (X) lsomangtferin 

( IX) Homomanglferln. R = Me 

TABLE 4 RANGE OF 2”4%ACETYL METHYL PROTON SIGNALS OF ACETYLATED C-GLUCOSYL COMPOUNDS 

Chromone, s 
lsoflavone or flavone 2 ‘-0-acetjl Xanthone 

6 
2”-O-acetyl 

6-C-Glucosyl 1 8&l 83 (normal range) 2-C-Glucosyl 1 77-1 79 (normal range) 
8-C-Glucosyl 1 69-l 73 (higher field) 4-C-Glucosyl 1 66-l 73 (higher field) 

Chromone 
Flovone (Z-phewl) 
Isoflovone (3-phenyll 

pyrone rmg The acetates of lsomanglferm (IX), a 4-C-glucosyixanthone,9 and lsomanglferm 
methyl ether show 2”-0-acetyl signals at the higher field (see Table 3) The 4-posItIon of a 
xanthone 1s equivalent to the 8-pontoon of a chromone, flavone or lsoflavone and the 
geometry of the molecule 1s such that the 2”-0-acetyl methyl group of these compounds are 
shlelded by the pyrone rmg 

In asslgmng the posltlon of the C-glucosyl group m a molecule, the extra shielding of the 

g ARITOMI, M and KAWASAKI, T (1970) Chem Pharm Bull (Tokyo) l&2327 
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2”Oacetyl group by the pyrone C rmg of certain C-glucosyl acetates can be of dlagnostlc 
value It IS possible to differentiate lsomerlc chromones, lsoflavones and xanthones, as well as 
flavones, by noting the posltlons of the 2”-O-acetyl NMR signals of their respective acetates 
(see Table 4) 

EXPERIMENTAL 
NMR spectra were measured on a Varlan A60 spectrometer, with tetramethylsllane as Internal standard, 
Aloesrn penraucerare (CDC13, 6) 1 69 (s, CY-OAc), 2 01 (s, C,--OAc), 2 06 (s, C,. ,.-OAc), 2 27 (s 

C,-CH,COC&), 2 40 (s, C,-OAc), 2 79 (s, C,-Ctj,), 6 45 (s, C,-H), 6 84 (s, C&I) and sugar proton 
signals (m) 3 5-5 0 ppm 

Deacet~~luloessm pentuucetute (CD& S) 1 70 (s, C,--OAc), 2 00 (s, G-OAc), 2 06 (s, C,, .--OAc), 
2 39 (s, C,-OAc and C2-CI&), 2 80 (s, C5-Cl&), 6 09 (s, C&l), 6 80 (s, G-H) and sugar proton signals 
(m) 3 5-5 0 ppm 
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