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Abstract —————— Kuwancon M (I), a new Diels-Alder adduct of two
prenylflavone derivatives, has been isolated from the cultivated

mulberry tree (Morus Lhou(ser.) Koidz.}. The structure was shown

to be I on the basis of spectral data. The compound {(I) produced

a hypotensive effect to spontanecusly hypertensive rat (2 mg/Kg,

i.v.).
In the previcus papersl’z, we reported the structure determination of a series of
natural Diels-Alder adducts and isoprenylated flavonoids,_isolated from the root
barks of cultivated mulbérry tree and the Chinese crude drug “SEng-Béi-Pi" (Japanese
name "Sohakuhi") imported from the People's Republic of China. Some of the Diels-
Alder adducts showed a significant hypotensive effect. In the course of our stud-
ies on the constituents of the Morus root barks, we examined the phenclic constitu-

ents of the root barks of Morus Lhou(ser.) Koidz. {Japanese name "Roso"). The ethyl

acetate extract of the root barks was fractionated by repeated silica gel column
chromatography (benzene-MeCH, CHC13—AcOEt) and repeated preparative thin layer

chromatoegraphy on silica gel (CHClB:AcOEtzl:l, CHC13:MeDH=15:1). Consequently,

kuwanon M (I), a new Diels-Alder adduct type flavone, was isolated in 9.2x10-4 %

yield, and was found tc have hypotensive action in spontaneously hypertensive rat
(2 mg/Kg, 1i.v.). We report herein the structure determination of the compound,
based on comparison with the spectral data of the known compounds.

Kuwanon M (I}, mp 252-254 °C and I(x]g5 -2.0°* (Me0OH), showed the molecular ion peak

13

at m/z 840 in its Fp-MS spectrum. The C nmr spectrum (dmso-ds) of T revealed the

presence cf the following fifty carbons: twenty four aliphatic carbons (CH_ - x7,

3

/ :
-CH,- X3, ZcH- x3, Scl x1, >C=C:H x3, C=C. x2), twenty four aromatic carbkons
(CH x8, C x8, C-0 x8), and two carbonyl carbons. These results suggest the compo-

sition of kuwanon M (1) toc bhe C50H 0123. This substance (¥} gave a dark green

48

color with methanolic iron (ITI) chloride, and was positive to the magnesium
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Table 1 13C nmr chemical shifts {ppm)
I IIT T II

c-2 159.0 158.6 c-2" 160.1 158.9

Cc-3 120,2 120.0 c-3" 112.8 119.4

C-4 181.8 18l1.8 c-4" 181.8 181.8

C-da 104.3 100.5 c=-4a" 103.7 103.4

c-5 154.5 151.9 c-5" 156, 8 155.0

c-6 98,5 98.9 c-6" u7.7 97.9

c-7 161.7 162.0 c-7" 161.7 161.7

c-8 105.8 104.4 c-8" 107.1 105.5

C-8a 160.4 160.7 c-8a" 160.5 160.3

c-1" 110.6 110.2 c-1" 1311.1 111.3

c-2! 156.8 156,7 c-2™ 156, 4 156.5

=3 102.8 103.0 c-3™ 102.6 102.7

c-4! 1e1.2 161.1 Caqm™ 160.5% 161.2

c-5! 106.8 107.0 c-5" 106.6 106. 7

c=-6" 131.2 131.3 c-6™ 130.8 131.2

c-g9 23.7 23,7 c-g" 23.7 23.5

C=10 121.5 121.6 c-10" 121.5 121.7

C-11 131.2 131.3 c-11" 131.1 131.2

Cc=12 25.4 25.4 c-12" 25,4 25.4

C-13 17.3 17.3 c-13" 17.3 17.3

solvent; dmso-d6
Table 2 lH nmr spectra

I IIT IT

6-H 5.00(1H,s) 6.21(1K,s)
3'-H 6.43(1H,d,J=2) 6,45(1H,d,J=2)
51-H 6.37(1H,dad,J=2,8) 6.36(1H,dd,J=2,8)
&'~H 7.05(1H,d,J=8) 7.14(1H,d,J=8)
9-Hx2 3.09(24,br 4,J3=1) 3.02{24,br 4,3=7)
1C0-H 5.11(1H,br t,J=7) 5.03(1H,br t,J=7)
11—CH3 1.42,1.57(each 3H,s) 1.42,1.57(each 3H,s)
6"-H 6.38¢1KE,s) 6.31(1H, s}
3" -H 6.56(18,d,J=2) 6.52(1H,4d,3=2)
5" -H 6,51 (14,ad,J=2,8) €.43{1H,ad,J=2,8)
6" -H 7.28(1H,4,J=8) 7.20(1H,4,J=8)
9"-Hx2 3.1B(2H,m} 3.12(2H,br 4,J=8}
10"-H 5.15(1H,br t,J=7) 5.20(1H,m}
ll"--CH3 1.44,1.57(each 3H,s} 1.43,1.57{each 3H,s)

solvent; acetone—d6

hydrochloric acid test.

mm{log &}: 208(4,99), 265(4.84), 310(sh 4.39), 326(4.40}; lm

210(5.02},
3220(br),

(11t

275(4.87),

1655,

1620(sh),

1615.

320(sh 4.34},

332(4.36},

380(4.27).

EtOH+AlCL
ax
Nujol

IRymax

EtCH

The compound (I) showed the following spectra: UV xmax

3 nm{lcg &} :
-1,

3480(br) ,

The UV spectra were similar to those of kuwanon C

suygesting that I possesses a partial structure with kuwanon C type of chro-
mophore. On the pasis of molecular formula and the UV spectra of I, kuwanon M
seems to be a dimer of kuwanon C type of prenylflavones. The treatment of I with

dimethyl sulfate in acetone gave the heptamethyl ether (Ia) as an amorphous powder,

which was negative to the methanolic iron{III} chloride test and showed the
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following spectra: UV AL.o" nm(log €): 205(5.16), 222(sh 4.93), 260(4.89), 296

ﬁ;gH+A1C13 nmi{log g ): 206(5.16), 222(sh 4.95}, 260(4.90), 296

Nujol -1,
max o

{sh). TFD-MS spectrum: m/z 939{M +1), 938{mM’).

(4.53), 316(4.58); A

(4.53), 316{4.56). IRV 1644, 1637(sh), 1616(sh}, 1610{(sh), 1605, 1583

¥ nmr, § in ¢pCl, at 50°C, 0.55,

0.93(each 3H, s, Clg—CH3), l1.30{, m, C,,~H), 1.38, 1.42, 1.58, 1.59{each 3H, s,

18

Cll—CH and C ~CH

3 11" 16 -3
C,,~H), 3.00(2H, m, Cy-Hx2), 3.06(2H, m, Cq,-Hx2), 3.60, 3.78, 3.79, 3.81, 3.86,

~-CH3); 1.51(3H, s, C }, 1.80-2.0C(1H, m, ClB—H), 2,55(1H, m,

3.92, 4.00{each 3H, s, OCH3}, 5.10-5.25(2H, m, C,,-H and C -H), 5.25(1H, br s,

10 10"
€y g-H), 5.64(1H, d, J=10, C,3-H), 6.11(1H, br s, Cg-H), 6.30-6.42(3H, m, Cy,-,

Cs.- and CG"_H)’ 6.53(1H, d, J=2, C -H), 6.55(1H, dd, J=2 and 8, CS"'_H)' 7.00-

3"'
7.10(18, m, C_,-H), 7.29(1H, 4, J=8, CEH!—H)q.
In the 13C nmr spectrum of I, all the carbon atoms were assigned by the off-reso-

nance decoupling technique as well as by comparison of the 13

C nmr spectra of the
model compounds, kuwancn C (II)la, morusin (III)la. The chemical shift values of
the carbon atoms of the two prenylflavone skeletons were similar to those of the
relevant carbon atoems of II and III except that the signals of carbon atoms at C-5,
-8, ~4a, -5", and =-8" were affected by additiocnal substituent effect {(Table 1)5.
This result indicated the presence of two partial structures with kuwanon € {II)
and morusin (III) type of chromophores. This assumption was further supported by

detalled analysis of the lH nmr spectrum (270 MH=z, acetone—ds) of I using segquen-

1a and IIIla

tial decoupling and by comparison of the spectra with those of II
{Table 2)6. From the above results, the partial structure (I'} was proposed. The
EI-MS spectrum of I showed the following fragmentation species: m/z 486 {(IV), 471
(IV—CH3), 354 (v), 311 (V—C3H7, base peak)7. This-fragmentation was interpreted

reasonably by the partial structure (I').

The remaining part {Cloﬁls) of the ClO side chain consisted of the following ten
. . - - - ~ 4
aliphatic carbons: -CH; x3, -CH,—, JCH- x2, ,C( . )C(g . H,c:c\ . In order to

clarify the complete structure of the C10 side chain, the lH nnr spectrum of I was
analysed with the aid of seguential decoupling experiments, and the deduced struc-

ture of the ClO side chain is shown in Fig. 2. This partial structure was support-

ed by the comparison of the lH nmr spectrum and the 13

C nmr spectrum of I with
those of dimoracin (VI)8 as shown in Fig. 2 and 3. The EI-MS spectrum of Ia showed
the following fragmentaticn speciesa: m/z 477(VII}, 476(vIii), 462(IX). This frag-
mentation was interpreted reasonably by assuming that the reaction was initiated

by retro-Diels-Alder reaction followed by cleavage of the benzyl-carbon and oxygen
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VII m/z 477

VIIT m/z 476 ~—
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1.50 18Hz 1. 50 ﬂl?ﬂz
HAC H (2.17]
0.67 12 M3 075 ana MO R H253
0.97 .
H3C CHa 112 HoC CHs
1.57 1.69
2.73 H 2,79 HS >0
10H H £°° 10Hz H
> - - 5.38 - 5.57
~~
5.64 .87 3.64 .91
m % in ace’cone—d6
I [ 17 CcDyoD Y1
Fig 2
and 204\ b33
«122.4
I % in d.rnso--c'i6
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bond as shown in Fig. 48

From the above results, we propose the formula I with the indicated ({(relative) con-
figuration for kuwanon M. Kuwanon M (I) is optically active and is considered to
be formed by a Diels—-Alder type of enzymatic reaction process of kuwanon C (II)la,
coexisting in the same root barksg, and its dehydre derivative and subsequent
cyclodehydrogenationlo.
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us orally that his group assigned the same formula to the compound obtained from

mulberry {Octeober 20, 1982) and that the result had been described in the master's

thesis presented by 5. Ishikawa to Hokkaido University, Kuwanon M was indistin-

guishablelonly lH nmr} from the compound obtained by Takasugi's group.
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