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REVISION OF STRUCTURE OF A NEW COUMARIN ISOLATED FROM Artemisia carviforia Wall

Takashi HARAYAMA * Keiko KATSUNO, Yoshitaka NISHITA, and Masako FUJII
Faculty of Farmaceutical Sciences, Okayama University, Tsushima-naka 1-1-1, Okayama 700, Japan

Four coumarins (1-4) were synthesized by routes shown in Charts 2-5, respectively. A proposed structure for
anew coumarin isolated from Artemisia carviforia was incorrect, and the structure of coumarin should be represented
by formula (3).
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In 1990, W. Dépke et al. isolated a new coumarin (mp 108-110°C, C15H1604) from Artemisia carvifolia walll) and
proposed a formula (1) having one methoxy- and one prenoxy group as the structure of coumarin on the basis of spectral data
(all of the reported IH-NMR and 13C-NMR spectral data are listed in Table I). It is generally known that simple 5-alkoxy-
coumarins show the C4-H signal between § 7.9 and 8 8.2 in IH-NMR speclra.Z) However, since the signal at & 7.69 (d,
J=9.5 Hz) is assigned to C4-H, the structure (1) proposed for the new coumarin appears doubtful. For the purpose of
structural confirmation, we planned to synthesize 1 by using two new synthetic methods developed by us, i.e., salicyl-
aldehyde synthesis via CsF-mediated Claisen rearrangement of an aryl propargyl ether, followed by oxidative cleavage of a
benzofuran3) and coumarin synthesis by the Wittig reaction of salicylaldehyde in diethylaniline under ref]ux4)(see Chart 1).
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Chart 1
Synthesis of 1 from 2-hydroxy-4-methoxybenzaldehyde (5) was illustrated in Chart 2. Thus, the CsF-mediated Claisen
rearrangement of propargyl ether acetal of 5 gave 6, which was converted to the phenol (7) by the Baeyer-Villiger oxidation
with SeOz-HzOz.S) Protection of 7 with methoxymethylchloride (MOMCI) followed by ozonolysis afforded the
salicylaldehyde (9). The Wittig reaction of 9 gave 10, from which 1 was derived via hydrolysis and prenylation.

As can be seen from melting points and NMR data indicated in Table I, the data of synthetic 1 were not identical with
those of natural coumarin, indicating that the proposed structure (1) for the new coumarin is incorrect. We considered three
formulas (2, 3, and 4) as other possible structures for the Dépke's new coumarin® and examined synthesis of these
compounds.

Compound (2) was prepared from 4-hydroxy-7-methoxybenzo[b]furan (1 1)4b) in six steps as shown in Chart 3. Thus,
methoxymethylation of 11 followed by ozonolysis and hydrolysis afforded the salicylaldehyde (13), which was converted into
2 via the Wittig reaction, demethoxymethylation and prenylation.

The compound (3) was easily synthesized from 2,4-dihydroxy-3-methoxybenzaldehyde (15)8) using the Wittig reaction
and prenylation (Chart 4).
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Chart 2. Reagents and Conditions ; (a) i) HC=CCH,Br; ii) HC(OEU)3; iii) CsF, PhNEt,, reflux, 55%.
(b) Se0,, 30% Hy0,, 75%. (¢) MOMCI, NaH, 95%. (d) i) O3, Me,S; ii) NaHCO;, 47%. (¢) PhaP=CHCO,EL,
PhNEL,, reflux for 1.5 h, 88%. (f) i) conc. HCI; ii) Me,C=CHCH,Br, K,COs3, 81%.
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Chart 3. Reagents and Conditions ; (a) MOMCI, NaH, 98%. (b) i) O3, Me,S; ii) NaHCO;3, 51%.
(c) PhyP=CHCO,Et, PhNEy, reflux for 1.2 h, 79%. (d) i) conc. HCI; ii) Me,C=CHCH,Br, K,CO3, 84%.
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Chart 4. Reagents and Conditions ; (a) PhsP=CHCO,Et, PhNEt,, reflux for 15 min, 74%.

(b) Me,C=CHCH,Br, K,CO3, 97%.
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Chart 5. Reagents and Conditions ; (a) i) HC=CCH,Br; ii) HC(OEt)s; iii) CsF, PhNEL,, reflux, 25%.
(b) Se0,, 30% H,0,, 69%. (c) MOMCI, NaH, 98%. (d) i) O3, Me,S; ii) NaOH, 54%. (¢) PhsP=CHCO,Et, PhNE,,
reflux for 1.5 h, 60%. (f) i) conc. HCI; ii) Me,C=CHCH,Br, K,CO3, 92%.
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Compound (4) was prepared from 2-hydroxy-6-methoxybenzaldehyde (17)9) as shown in Chart 5. Thus, the CsF-
mediated Claisen rearrangement of propargyl ether acetal of 17 provided benzofuran (18), which was converted to
salicylaldehyde (21) by Baeyer-Villiger oxidation, methoxymethylation and ozonolysis. The Wittig reaction of 21 afforded
coumarin (22), which was deprotected and prenylated to produce 4.

Melting points and NMR spectral data of the synthesized compounds (1-4) and natural coumarin are listed in Table I, and
the data of 3 are identical with those reported for the natural coumarin. Therefore, we propose formula (3) as a revised
structure for Dopke's coumarin, although direct comparison of our samples with the natural sample and/or its spectral data
could not be made due to their non-availability.

Table I.  Melting Points and NMR Data® of the Coumarins

Dopke's

coumarinb) 1 2 3 4
mp (°C)  108-110 62-63 121.5-123 104-106 71.5-72
'H C3H 6.16d(9.5) 634d(9.8) 6.34d(9.8) 6.25 d (9.5) 6.24 d (9.4)
C4H  7.69d(9.5)  805d(9.8)  8.09d (9.8 7.63 d (9.5) 7.69 d (9.4)
Bc g 160.2 160.2 160.6 160.5
G 114.7 114.7 113.3 113.3
Cq 138.7 139.0 143.6 143.6
Cs 149.8 148.9 122.6 122.7
Cs 104.1 105.4 110.0 108.3
G 117.5 114.7 154.9 156.0
Cg 140.2 141.1 136.5 134.9
Gy 154.5 * 145.3 144.6 148.6 148.4
Cio 113.2 110.4 110.7 113.6 113.6
Cn 60.7 55.9 56.8 61.3 56.3
Ci2 65.7 67.1 65.8 66.1 69.9
Ci3 118.7 119.7 119.1 119.0 119.9
Cu 138.1 138.2 138.5 138.6 139.2
Cis 25.2 ** 18.1 18.2 18.2 17.9
Cie 17.7 ** 25.7 25.7 25.7 25.7

a) 'H-(500MHz) and '3C-NMR(125MHz) spectra were measured in CDCly solution. Chemical shifts
are given in § (ppm) and the values in parentheses in 'H-NMR data are coupling constants in Hz.
3C.NMR assignments are based on NOE, 'H-13C COSsY, and 'H-’C long range COSY experiments.

b) The data were those of the 1H-(4OOMHZ) and *C-NMR (100MHz) spectra in CDCl5 solution (see reference 1).
* This signal should be assigned to C;.
** These assignments should be exchanged.

ACKNOWLEDGEMENT  The authors thank Ono Pharmaceutical Co. for financial support of this work.

REFERENCES AND NOTES

1)  W. Dopke, D. Zeigen, P. T. Song, V. N. Huong, N. T. Minh, Pharmazie, 45, 696 (1990).

2)  R.D. H. Murray, J. Mendey, S. A. Brown, "The Natural Coumarins," John Wiley & Sons, Inc., New York, 1982,
p37.

3)  a) H. Ishii, T. Ishikawa, S. Takeda, S. Ueki, M. Suzuki, T. Harayama, Chem. Pharm. Bull., 38, 1775 (1990); b) H.
Ishii, T. Ishikawa, S. Takeda, S. Ueki, M. Suzuki, ibid., 40, 1148 (1992); c¢) H. Ishii, S. Ohta, H. Nishioka, N.
Hayashida, T. Harayama, ibid., 41, 1166 (1993).

4)  a) H. Ishii, Y. Keneko, H. Miyazaki, T. Harayama, Chem. Pharm. Bull., 39, 3100 (1991); b) H. Ishii, K. Kenmotsu,
W. Dopke, T. Harayama, ibid., 40, 1770 (1992).

S5) L. Syper, Synthesis, 1989, 167.

6)  Formula (2) corresponds to a regio-isomer of 1. We postulated two formulas (3 and 4) having vicinal hydrogens on
benzene ring as other candidates, because Dopke et al. proposed formula (1) having vicinal hydrogens although there is
no report of |H-NMR data for vicinal hydrogens in the literature.l)  Although 3 and 4 were known,”) we planned to
synthesize 3 and 4, expecting a direct comparison of synthetic samples with natural sample.

7)  V.K. Ahluwalia, M. Khanna, R. P. Singh, Gazz. Chim. Ital., 111, 503 (1981).

8)  E. Spoth, H. Schmid, Chem. Ber., 74B, 193 (1941).

9)  a) N. S. Narashimhan, R. S.Mali, M. V. Barve, Synthesis, 1979, 906; b) T. Harayama, K. Katsuno, H. Nishioka, M.
Fujii, Y. Nishita, H. Ishii, Y. Kaneko, Heterocycles, 39, in press.

(Received May 23, 1994; accepted June 7, 1994)

NII-Electronic Library Service





