0031-9422(95)00206-5 Phytochemistry, Vol. 40, No. 1, pp. 287- 290, 1995
Elsevier Science Ltd
Printed in Great Britain.

0031 9422/95 $9.50 + 0.00

@ Pergamon

REVISED STRUCTURE FOR HORTENSIN, A FLAVONOID
FROM MILLINGTONIA HORTENSIS

TAKESHI HASE, KAZUHIRO OHTANI, RYOJI KAsAL, KAZUO YAMASAKI* and CHAYAN PICHEANSOONTHONT
Institute of Pharmaceutical Sciences, Hiroshima University, School of Medicine, 1-2-3 Kasumi, Minami-ku, Hiroshima 734, Japan;
tFaculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002, Thailand

{Received in revised form 31 January 1995)

Key Word Index—Millingtonia hortensis, cirsimaritin;

pectolinarigenin.

Bignoniaceae; flavonoid; hortensin;

Abstract—The original structure of hortensin, from Millingtonia hortensis, and analysed as 4'-hydroxy-6,7-
dimethoxyflavonol, has been changed once to 5,4'-dihydroxy-6,7-dimethoxyflavone (cirsimaritin). A further reinter-
pretation of the NMR data of newly isolated ‘hortensin’ showed that it is 5,7-dihydroxy-6,4'-dimethoxyflavone

(pectolinarigenin). Several related flavonoids from the same plant were also identified.

INTRODUCTION

Hortensin [1], a methoxylated flavone possessing anti-
cancer properties, was isolated from the flower of Milling-
tonia hortensis and given the structure 4’-hydroxy-6, 7-
dimethoxyflavonol (1). However, re-examination of the
published data and comparisons of hortensin with iso-
lated and authentic samples suggested that it was identical
with 5,4'-dihydroxy-6,7-dimethoxyflavone (cirsimaritin,
2). In addition, hortensin was different from a sample of
svnthetic 4’-hydroxy-6,7-dimethoxyflavonol. Thus, the
structure of hortensin was revised to cirsimaritin (2) [2].

In the course of our study on the constituents of the
flower of M. hortensis, we isolated a compound 3, whose
melting point and NMR data were the same as those of
hortensin [1]. The NMR spectral data of 3, including
NOE evidence, revealed that its structure was identical
with neither 4’-hydroxy-6,7-dimethoxyflavonol (1) nor
5.4’-dihydroxy-6,7-dimethoxyflavone (cirsimaritin) (2).
Instead, 3 was identical with 5,7-dihydroxy-6,4'-
dimethoxyflavone (pectolinarigenin, 3) (3, 4]. In this pa-
per, the correction of the structure of ‘hortensin’ and the
identification of four other known flavonoids (4-7) from
this plant are presented.

RESULTS AND DISCUSSION

From the hexane-soluble portion of the hot meth-
anolic extract of the dried flowers of Millingtonia horten-
sis (Thati origin), a flavonoid (3) was isolated. The melting
point (210-211°, lit. [1]: 212-213°) and the 'H and
I3CNMR data were essentially the same (with an addi-

*Author to whom correspondence should be addressed.

tional *H NMR signal at 613.00) as the reported data of
hortensin, which was isolated from the same part of the
same plant collected in the same country, and character-
ized as 4'-hydroxy-6,7-dimethoxyflavonol (1) through its
spectroscopic properties, including CSCM 1D and selec-
tive INEPT experiments [1] (Table 1).

However, the 'H and '*CNMR data of 3 (Tables
1 and 2) could not satisfy the proposed structure for (1),
but were identical with those of 5,7-dihydroxy-6,4'-
dimethoxyflavone (pectolinarigenin, 3) [3, 4]). The struc-
ture was confirmed with NOE experiments. When the
signal for H-2' and H-6' (68.03, 4, J = 9 Hz) was irra-
diated, NOE was observed at H-3(66.87, s; 8%) and H-3’
and H-5 (67.10, d, J = 9 Hz; 9%). With irradiation on
4'-OMe (03.75, s) NOE was observed at H-3" and H-5
(5%), while the irradiation of 6-OMe (4 3.86, s) resulted in
no NOE.

Therefore, the structure of our compound 3, which was
previously named hortensin [1], is 5,7-dihydroxy-6,4'-
dimethoxyflavone (pectolinarigenin, 3), and the name °
‘hortensin’ should be deleted.

Prior to our correction of the structure of ‘hortensin’,
Nair and Sivakumar [2] claimed the non-identity of
hortensin with synthetic 4’-hydroxy-6,7-dimethoxy-
flavonol. Instead, they identified ‘*hortensin’ as 5,4’-dihyd-
roxy-6,7-dimethoxyflavone (cirsimaritin, 2) based on
comparisons of hortensin with their sample, which they
isolated from the same plant, and with authentic samples
of hortensin from Cordell and co-workers [1] and auth-
entic cirsimaritin from Flourensia ceruna. However, the
'"H NMR data of their cirsimaritin [2] were neither iden-
tical with those of original hortensin [1], nor with those
of cirsimaritin [5] recorded in the same solvent (Table 1).
In addition, the melting point of their cirsimaritin was
258--260°, significantly different from that of hortensin
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Table 1. '"H NMR data of ‘hortensin’ and related compounds (in DMSO-de)

Original Revised Cirsimaritin Pectolinarigenin
hortensin This work ‘hortensin’ 2 3
C (1> 3 (21t [5] 3]
3 6.87 s 6.54 s 6.87 s 6.86 5
5 6.88 5
8 6.62 s 6.62 s 734 s 675 s 6.63 s
2'/6 804 4d, 9.0 803 d,9.0 7.824d,90 798 d, 9.0 8034
35 7114, 9.0 7.10 4, 9.0 7014,90 6.96 d, 9.0 7.124d
6-OMe 3.86 s 386 s 390 s 379 s 386 s
7-OMe 3.76 s 3955 396 s
5-OH 13.00 s 1295 s 129 s 13.00 s
4-OH 995 s
4-OMe 375 s 377 s
*The structure (1) was proposed.
+The structure (2) was proposed.
(212-213°). They did not measure the !3C NMR of their EXPERIMENTAL

sample, but reassigned the reported data of hortensin [1]
for cirsimaritin (Table 2).

Apart from 3, four structurally related flavonoids (4-7)
were isolated from the same plant, along with 21
phenylethanoids and related compounds [6]. Com-
pounds 4-7 were identified as hispidulin [7, 8], apigenin
7-O-glucuronide [9], hispidulin 7-O-glucoside [10] and
hispidulin 7-0-glucuronide methyl ester [11], respective-
ly, by means of their NMR data. The NMR data of 4 also
confirmed the structure of 3.

Mps: uncorr. 'H and '3CNMR (TMS as int. stan-
dard): 400 and 100 MHz, respectively, in DMSO-d,.

Plant material. Millingtonia hortensis was collected at
the suburb of Khon Kaen City, Thailand. A voucher
specimen is deposited at the Herbarium of Khon Kaen
University, Thailand.

Extraction and isolation. Dried flower (300 g) was ex-
tracted with MeOH at room temp. to give 149 g of
extract, a part (51 g) of which was suspended in H,O and



Revised structure for hortensin

Table 2. '>*C NMR data of ‘hortensin’, in descending delta values and their assign-

ments (in DMSO-d)

Revised

Original hortensin This Pectoli-
hortensin [21+ work narigenin}

[17* C C 3 C 3[4] C

182.1 4 4 182.1 4 181.3 4

163.2 6 2 163.3 2 163.0 2

162.2 7 4 162.3 4 162.0 4
1572 4 7 157.4 7 157.0 7

152.7 2 5 152.7 5 1534 5

1524 9 9 152.4 9 152.1 9

131.3 3 6 131.4 6 131.2 6

128.2 26’ 2'/6' 128.3 2'/6 1279 2'/6
122.8 I I 1229 I 122.7 Iy
114.5 3/ 38 114.5 3/5 114.3 35
104.1 10 10 104.1 10 103.9 10
103.0 5 3 103.0 3 102.8 3

94.2 8 8 94.3 8 94.0 8

59.9 6-OMe 6-OMe 59.9 6-OMe 59.6 6-OMe

55.5 7-OMe 7-OMe 55.5 4-OMe 55.3 4-OMe

*The structure (1) was proposed.
+Quoted from the data of lit. [1], structure 2 was proposed.
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+Measured at 50°.

extracted with hexane and EtOAc, successively. The
hexane-soluble portion was concd and chromatographed
on a column of silica gel eluted with CH,Cl,-MeOH,
and on Sephadex LH-20 eluting with MeOH to afford
3 (33 mg) and 4 (120 mg). The first MeOH extract was
chromatographed on Diaion HP-20 eluting with H,O,
40% MeOH, 80% MeOH, MeOH and Me,CO. From
the 40% MeOH fr., compound 5 (360 mg) was isolated
with silica gel and MPLC column (ODS). The 80%
eluate was mixed with H,O and extracted with EtOAc.
The EtOAc extract was chromatographed on silica gel
(solvent: CHCl;-MeOH-H,0) followed by HPLC (Am-
ide 80: 21.5 mm ¢ x 300 mm) using MeOH-H,0 and/or
MeCN-H,O system at a flow rate of 6 ml min™' to
afford 6 (36 mg) and 7 (21 mg).

Pectolinarigenin  (3). Crystals from MeOH, mp
210-211°, 13C and 'H NMR: see Table 1.

Hispidulin (4). Powder, '3 C NMR [7]: é (from C-2 to
C-10): 163.8, 102.4, 182.1, 152.8, 131.4, 157.3, 94.2, 152.4,
104.0; (from C-1' to C-4'); 121.2, 128.4, 1159, 161.2,
6-OMe: 59.9; "HNMR [8]: 13.05 (1H, s, 5-OH), 7.90
(2H, d, J = 8.8 Hz, H-2', H-6), 6.90 (2H, d, J = 8.8 Hz,
H-3, H-5), 6.75 (1H, s, H-3), 6.57 (IH, s, H-8), 3.73
(3H, s, 6-OMe).

Apigenin 7-O-glucoronide (5) [9]. Oil, [«]) — 30°
(MeOH; c0.47). 3CNMR: § (from C-2 to C-10): 164.3,
103.2, 182.0, 161.4, 99.4, 162.5, 94.7, 156.9, 105.4; (from
C-1"to C-4'): 121.0, 128.6, 116.0, 161.2, (from GlcA-1 to
GlcA-6): 99.2, 727, 754, 71.2, 75.6, 170.0; 'HNMR:
61298 (1H, br s, 5-OH), 10.42 (1H, br s, 6"-COOH), 7.96
(2H, d, J = 8.8 Hz, H-2' H-6'), 6.94 (2H, 4, J = 8.8 Hz,
H-3'H-5'),6.87 (1H, s, H-3), 6.86 (1H, d, J = 2.2 Hz, H-8),
647 (1H, d, J =22 Hz, H-6), 527 (1H, d, J = 7.1 Hz,
GlcA-1), 4.05 (1H, d, J = 9.5 Hz, GlcA-5).

FHYTO 40-1-T

Hispidulin 7-O-glucoside (6) [10]. Oil, [«]L" — 66°
(MeOH; ¢0.67). 13C NMR: é (from C-2 to C-10): 164.2,
102.5, 182.2, 152.3, 132.4, 156.3, 94.3, 152.0, 105.6; (from
C-1" to C-4'): 1209, 1285, 1159, 161.3; 6-OMe: 60.2;
(from Glc-1 to Gle-6). 100.1, 73.1, 77.1, 69.5, 76.6, 60.5;
'THNMR: §1295 (1H, br s, 5-OH), 796 (2H, d,
J =89 Hz, H-2', H-6'), 7.02 (1H, s, H-8), 6.95 (1H, 4,
J =89 Hz, H-3' H-5), 6.85 (1H, s, H-3), 5.12 (1H, 4,
J = 7.4 Hz, Gl¢-1), 3.78 (3H, s, 6-OMe).

Hispidulin 7-O-glucuronide methyl ester (7) [11]. Pow-
der, [a]}7 —53° (MeOH; ¢ 0.67). '*C NMR: § (from C-2
to C-10): 164.3, 102.7, 182.2, 152.6, 132.6, 155.8, 93.9,
152.0, 105.9; (from C-1" to C-4'): 121.0, 128.5, 116.0, 161.3,
6-OMe: 60.2; (from GlcA-1 to GlcA-6): 99.5, 72.8, 75.6;
71.2, 75.3, 169.0; COOMe: 51.9; 'HNMR: §7.95 (2H, 4,
J = 8.8 Hz, H-2', H-6"), 7.06 (1H, s, H-8), 6.95 (1H, 4,
J = 8.8 Hz, H-3, H-5), 6.85 (1H, s, H-3), 536 (1H, d,
J = 74 Hz, GlcA-1), 3.77 (3H, s, 6-OMe), 3.67 (3H, s,
COOMe).

Acknowledgements—We thank the Japanese Society of
the Promotion of Science (JSPS) and the National Re-
search Council of Thailand (NRCT) for the promotion of
international collaborative research. Our thanks are also
due to the Research Centre for Molecular Medicine
(RCMM), Hiroshima University School of Medicine, for
the use of NMR equipment.

REFERENCES

1. Bunyapraphatsara, N., Blasko, G. and Cordell, G. A.
(1989) Phytochemistry 28, 1555.

2. Nair, A. G. R. and Sivakumar, R. (1992) Phytochem-
istry 31, 671.



290

Picheansoonth, C. (1995) Phytochemistry 39, 235

T. HASE et al.

. Imre, S., Oztung, A. and Wagner, H. (1977) 7. Collado, 1. G., Macias, F. A., Massanet, G. M. and
Phytochemistry 16, 799. Luis, F. R. (1985) J. Nat. Prod. 48, 819.

. Markham, K. R,, Chari, V. M. and Mabry, T. J. 8. Annlakanapakorn, K. Bunyarpraphatsara, N.
(1982) in The Flavonoids: Advances in Research (Har- and Satayavivad, J. (1987) J. Sci. Soc. Thailand 13,
bone, J. B. and Mabry, T. J., eds). pp. 52. Chapman 71.
and Hall, London. 9. Ogawa, K. (1990) Master Thesis submitted to

. Mesquita, A. A. L., Corea, D. D. D, Padua, A. P. D, Hiroshima University School of Medicine.

Guedes, M. L. O. and Gottlieb, O. R. (1986) 10. Fernandez, 1., Garcia, B., Pedro, J. R. and Varea, A.
Phytochemistry 25, 1255. (1991) Phytochemistry 30, 1030.
. Hase, T, Ohtani, K., Kasai, R.,, Yamasaki, K. and 11. Subramanian, S. S. and Nair, A. G. R. (1972)

Phytochemistry 11, 464.



