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Abstract - The constitution of mvegm, occurring in Echmops niveus has been revised by synthesismg 
5,7-dlhydroxy-4-(4-hydroxyphenyl)-2H-I-benzopyran-2-one(i), 5,7-dihydroxy-3-(4-hydroxyphenyl)- 
2H-l-benzopyran-2-ond2) and their derivatives 3 - 6. It has been assigned a novel structure having 
the phenyl substituent in the benzenoid ring of the coumarm nucleus - 4,5-dihydroxy-7_(4-hydroxy- 
phenyl)-2H-I-benzopyran-2-one(l1). 

INTRODUCTION 

Recently Smgh et al.’ reported the isolation of ruvegm [5,7-dihydroxy-4-(4-hydroxy- 

phenyl)-2H-I-benzopyran-2-one (I)] from Echinops mveus and have claimed it to be a new compound, 

but a compound of structure 1 has earlier been synthesised by Monache et a12. The m.p. and spectral 

data reported by Smgh et al’. for nivegm were found quite different from those reported by 

Monache et ah2 for the synthetic 1 as summarlsed In Table I. 

Table 1 M.p. and spectral data of nivegin and synthetic 1 

Data Nivegin’ Synthetic I2 

M.P. 

I\ - 

\) K& 
_ km-‘) 

‘H-NMR (6 ) 

H-3 

(the chemical shift 

H-6 & H-8 

H-2’,6’ 

H-3’,5’ 

262-64°C 294-95% 

267,338 nm (in ethanol) 262,324 (in methanol) 

3300, 1660, 1610, 1550, 1500, 1445 3510, 3235, 1662, 1590, 1550, 1510 

(in DMSO-d ) 
6 (in Me CO-d ) 

2 6 

6.65 (s) 5.74 (5) 

value of the H-3 in 4-phenylcoumarms IS normally m the range6 5.70-6.15 PPm) 

6.44 & 6.16 (2d, 3=2.12 Hz) 6.35 (s,2H) 

7.86 (d, 3=8.76 Hz) 7.22 (d,J=8.5 Hz) 

6.89 (d,J=8.76 Hz) 6.83 (d,J=8.5 Hz) 

Smgh et al.’ have prepared the triacetyl derivative of nivegin and reported a broad 

singlet at& 2.32 (9H) for the three acetoxyl groups in its 
1 
H-NMR spectrum; the m.p., chemical shift 

values of other protons in the ‘H-NMR spectrum, UV, IR and mass spectra of thus compound are 

not given. Monache et ah2 have also reported the triacetate of 1 and they have mentioned two 

peaks - at 6 2.31 (6H) for the C-7 and C-4 acetoxyl groups and at 6 1.42 OH) for the C-5 acetoxyl 

group. In order to assign the correct structure to nivegin, we have synthesised, the phenylcoumarms 

Idt2,and their triacetyl and trimethyl derivatives M the compounds 2, 5 and 6 have been syntheslsed 

by us for the first time. 
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‘ 

RESULT!5 AND DISCUSSKWJ 

The compounds I,3 and 4 have been synthesised by the method of Monache et al.’ 

and their complete spectral data is given for the first time. The refluxing of an equimolar mixture 

of phloroglucinaldehyde3 and sodium e-hydroxyphenyl acetate in dry acetic anhydride gave 6, which 

on deacetylation in ethanol with NH3 

‘H-NMR, I3 

solution (15%) yielded 2; its various spectral data (UV, IR, 

C-NMR and mass) and those of Its trimethyl derivative 5 were compatible with the 

structure. The different data (m.p., UV, IR, PMR, CMR and MS) reported by Singh et al.’ for 

the natural sample of mvegin were found quite different from those of our synthetic I and 2, 

thus ruling out these structures for nivegm. 

RovJo R”RoR 
dR 

1. R = H 2. R = H 

3. R = CH3 5. R = CH3 

4. R = CO CH3 6. R = C0CH3 

The close scrutmy of UV and ‘H-NMR spectral data of mvegm revealed them to agree 

well with those of 5, 7-dihydroxy-2-(4-hydroxyphenyl)-4H-l-benzopyran-4-one (aplgenm) (7), but 

the m.p. (347°C)4 of the latter is drfferent from that of nivegin (262-64’C). Moreover the mass 

spectra of flavones generally do not exhlblt the (M+-CO) fragment, but nivegin exhiblted a strong 

(M+-CO) peak at m/z 242. The 13C-NMR spectrum5 of apigenm also showed remarkable differences 

from that of nivegm. Similarly, the isomerrc structure -5,7-dihydroxy-3-(4-hydroxyphenyl)-4H-l- 

benzopyran-4-one (genistein) (8) was ruled out for mvegm as the m.p. (290-91°06 and the UV spectral 

data [ A Ekz : 263, 325 (sh) nm17 of the former are quite different from those of the natural 

sample (cf Table 1). 

HO@oH HoR 

OH 
7 8 

The 2-benzyhdene-2-H-I-benzofuran-3-ones(aurones) exhibit a strong (M+CO) peak m 

their mass spectra’, also the bezylic proton m these compounds appears as a singlet m the range 

d 6.37 - 5.948. This led us to beheve the structure 4,6-dihydroxy-2-(4-hydroxybenzyhdene) 

-2H-I-benzofuran-3-one (9) for nivegm, agam the m.p. [295-300°C (decomposition) I9 and the UV 

l 

4 
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spectral data [ x ;F: 225,245(sh), 345(sh), 392 mmll’ of the former are quite different than those 

of nivegm (cf Table I). 

OH 0 

9 6H IO 

However, based upon the data reported by Srngh et al.’ for the natural product, nivegm 

could have the structure -4,7-dlhydroxy-5_(4-hydroxyphenyl)-2H-l-benzopyran-2-one (10) or 4,5- 

dihydroxy-7-(4-hydroxyphenyl)-2H-I-benzopyran-2-one (II). The 
1 
H-NMR spectrum of nivegm 

triacetate exhibited a broad singlet at b 2.32(9H), which cannot be explained for 10, because one 

acetoxyl group in the ‘H-NMR spectrum of the triacetates 4 and 6 exhibited a different chemical 

shift value than the other two, probably because of the anrsotropic effect of the phenyl group 

on the netghboursing carbon; however, the trracetate of 11 can exhrbrt the same chemical shrft 

value for the three acetoxyl groups. The relatively downfield 6 value of the H-3 in the ‘H-NMR 

spectrum of nivegin (6 6.65) can be explamed on the basis that the structure 11 may exist in the 

tautomeric form 12 and the H-3 in chromones appears reversibly between 6 6.30 - 6.90 ppm 

” 

- 

The I3 C-NMR spectra of nivegm’ and its UV and IR spectral absorption maxima’ are also u-i 

conformity with the structure 11 (and 12). 

HO% e “%H 

II 12 
on +I-+ hacnc nf the mm-tral &tz rennrtd for the natural nmdurt occurme in EchlnoDs _.. . ..k ..-_... .,_ . ..- -I----‘-- l-_’ --- I------- ____.-... _~. __~ _ 

niveus by Srngh et al.‘, the structure of nivegm should be: 4,5-dihydroxy-7-(4-hydroxyphenyl)-2H 

-I-benzopyran-2-one (11). To the best of our knowledge this IS a new compound and IS perhaps 

the first example of naturally occurring flavonoid compound having the phenyl group in the benzenord 
12 

ring of the benzopyranone nucleus . 

EXPERIMENTAL 

or! a F2S04 bath and are ” . . . . . . . . _. _ 

spectrophotometer and IR 

Elmer model 710 FT-IR spectrometer. The ‘H-NMR spectra were recorded either on Perkm Elmer 

R-32 (90 MHz) spectrometer or on Bruker AM-250 FT-NMR spectrometer with reference to tetra- 

methylsilane as internal standard. The 13C-NMR spectra were also recorded on Bruker AM-250 

NMR spectrometer with reference to TMS as internal standard. The mass spectra were recorded 

on Varian Mat 311A instrument. For chromatographic separatrons, silica gel was used as the absorbent. 
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s, C-4’ - and C-7 - OC@CH3), 6.29 (IH, s, H-31, 6.89 (IH, d, J=2.5 Hz, H-6), 7.30 (3H, m, H-S, 

H-3’, H-5’), 7.46(2H, d, 358.5 Hz, H-2’, H-6’); ‘3C-NMR(CDC13: 19.40 (OCO~H3), 20.79 (@C@sH3), 

20.S5 (OC@&H3), I OS.47(C-8), 1 IO.33 (C-l 0), 113.48 (C-6), I I7.3l(C-3), I21.6O(C-3’, C-5’), 12S.63 

(C-2’, C-6’), 134.83 (C-l’), 147.69 (C-3, I50.9xC-4’), 151.99 (C-9), I52.67(C-4), 155.06(C-7), 1 X.6 

(C-2), 167.93(@s@CH3), 14.59 (@sCH3), 169.lS(@C_@CH3); eims (m/z) (rel. mt.): 397(4), 396 

(l5), 3536), 354(27), 326(5), 31#9), 312(50), 2S#7), 271(17), 270(100), 269(23), 242(32), 241(7), 

213(S), l7S(7), 150(3), ll5(2), Ss(l), 69(5), 57(4), 41(l), 15(S); Anal: C2,Hl 6@s requirer C, 63.63; 

H, 4.04t found: C, 63.19; H, 4.41%. 

5,7-Dimethoxy-3-(4-methoxy$enyl)-2H-l-benzopyran-2-an$5). To a solution of 2 (0.5 g) m dry 

acetone (20 ml), anhydrous K2(X3 (2.5g) and dlmethyl sulphate (0.4 ml) were added. The reaction 

mixture was worked up after refluxmg for 4 hour and the sohd obtained crystallized from methanol 

as br&ish crystals (5, 600 mg), m.p. 160-61°C, ,&Meitx (loge ): 350(4.03), 246(4.09) nm; 

J max (KBr):ZSSO, 2S40, 1715, 1605, 1515, 1460, 1370, I2S2, 1250, 1155, 1110, 1025, 952, S35 and 

Sl5 cm-‘; ‘H-NMR (CDC13): 3.74 (6H, s, C-4’ and C-5-@CH,), 3.78 (3H, s, C-7-@CH3), 6.1s (IH, 

s, H-6), 6.31 (IH, s, H-8), 6.S5 (ZH, d, J=S.5 Hz, H-3’, H-5’), 7.51 (ZH, d, J=S.5 Hz, H-Z’, H-6’), 

7.92 (IH, s, H-4); ’ 3C-NMR(CDC13): 55.24 @CH3), 55.67 (@CH3), 55.S4 (@CH3), 92.3l(C-S), 94.6s 

(C-6), 104.75 (C-1 0), I 13.69(C-3’, C-S’), 122.1 NC-3), I2 7.74 (C-l ‘), IZS.SffC-2’, C-6’), 133.92(C-4), 

I55.74(C-9), I56.65(C-4’), I59.53(C-7), I61 .I NC-2), I63.U9(C-5); elms (m/z) (rel. int.): 313(21), 

312(100), 297(22), 270(7), 269(37), 241(5), 22dll), IS3(5), 142(9), l27(5), 7X3), 69(6), 59(2), 136); 

Anal. CIsH16C5 requues C, 69.23; H, 5.12; found; C, 69.34; H, 5.62%. 

3-(4-Acetoxyphenyl)_5,7-diacetoxy-2H-l-benzopyran-2-ane (6). A mtxture of phloroglucmaldehyde 

(3 g) and sodium 4-hydroxyphenylacetate (4.5 g) was refluxed In dry acetic anhydride (30 ml) for 

S h; the reaction mrxture on coolmg was poured into ice bath, the solid thus obtamed crystallized 

from methanol as light greenish crystals (6, 2.5 g), m.p. l9S-99’C; X”Oo%ax (loge ): 32a4.l 7) 

and 23s (4.15) nm; 3 max (KBr ): l7S0, 1760, 1740, 1620, I51 0, 1435, 1370, 1290, 1230, 1200, I ISO, 

1125, 1105, 1060, 1020, 910 and S90 cm -1; ‘H-NMR(CDC13): 2.32 (6H, s, C-4’-and C-5-@C@CH3) 

2.44 (3H, s, C-7-@COCH3), 7.12 (IH, d, 3=2.5 Hz, H-6), 7.20 (IH, d, J=2.5 Hz, H-S), 7.33 (ZH, 

d, J=S.S Hz, H-3’, H-5’), 7.S5 (ZH, d, J=S.5 Hz, H-2’, H-6’), 7.94 (IH, s, H-4); 13C-NMR (CDC13): 

20.73 @CC~H,), 20.91 (OCO~H,), 20.95 (OCO~H,), 107.36 (C-S), 110.94 (C-l 0), I IZ.OS(C-6), 

121.56 (C-3’, C-5’), 126.79(C-3), 129.67 (C-2’, C-6’), 131.90 (C-l’), 133.1 6 (C-4), 147.lS(C-9), 151.12 

(C-4’), I52.37(C-7), I54.06(C-5), I59.46(C-2), I6S.03 (C’s@CH3); 16S.I O@_cOCH,), 169.1 5 @c@CH3); 

eims (m/z) (rel. m.): 397(31), 396(15), 355(4), 351r(20), 31#7), 312(34), 271(16), 270(95), 269(14), 

242(l 7), 241(5), 213(5), I7S(3), I50(4), I21(3), 107(15), 77(2), 69(S), 44(2), 4X100), I S(2), 17(7). Anal. 

C2,Hl 60s requues; C, 63.63; H, 4.04, found: C, 63.57; H, 4.24%. 
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