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“Romero” (Rosmarinus officinalis L.,
Labiatae) is a folk medicine in Paraguay
(1). Earlier investigation of the con-
stituents of this plant resulted in the iso-
lation of rosmarinic acid (2). After-
wards, this plant afforded alkaloids (3-
5), flavonoids (6,7), terpenoids (8,9),
diterpene quinones (10), terpenic acids
(11), carnosol (12), carnosic acid (13),
and phenolic acid (14). Recently, several
antioxidative constituents were isolated
from the same plant (15-21). Previ-
ously, we reported biological studies for
this medicine, including inhibitory ac-
tivities against urease and KB cells (22).

In a continuing study of “romero,” a
new compound, 7-methoxyrosmanol
[1], was isolated together with two
known compounds, betulin and cir-
simaritin. We wish to report the struc-
tural elucidation of the new compound.

The CHCI; extract was subjected to
chromatographic separation which re-
sulted in the isolation of the three com-
pounds. Compound 1 was a pale brown
powder, C,,H,505, whose ir spectrum
was similar to those of rosmanol {2} and
7-ethoxyrosmanol [3]. The 'Honmr
spectrum of 1 was also similar to that of
2, except for the appearance of the sig-
nals of the methoxy protons at & 3.66
(3H) ppm (Table 1). Acetylation of 1
gave a diacetate {1a] that had a molecu-
lar ion at m/z 444 in the ms spectrum.
The "*C-nmr spectrum of 1 showed 21
carbon signals including a carbonyl car-
bon, 6 aromatic carbons, and 3 carbons
attached to oxygen. A carbon signal of
C-7 was lower than that of 2 by 9.3 ppm

la Me Ac
2 H H
3 Ec H

and 2 carbon signals of C-6 and C-8 were
higher than those of 4.1 and 2.0 ppm,
respectively (Table 2). From these spect-
ral data, the structure of 1 was deter-
mined to be 7-methoxyrosmanol {1].
The remaining two compounds were
identified as betulin and cirsimaritin by
comparison with authentic samples.
This is the first time these compounds
have been isolated from this plant.

EXPERIMENTAL

PLANT MATERIAL.—Aerial parts of R.
officinalis were collected in Cacupe, the suburbs of
Asuncion, Paraguay, in July 1985. The voucher
specimens are on deposit both in the institute of
Toyama Medical & Pharmaceutical University
and at Asuncion University.

EXTRACTION AND SEPARATION.—The
dried “romero” (1.9 kg) was extracted three times
with hot 70% EtOH. The EtOH extract (130 g)
was partitioned between 7-hexane and H,O to af-
ford n-hexane layer, H,O layer, and precipitate.
The H,0O layer was extracted with CHCI;. The
CHCI; extract (14 g) was chromatographed on a
Si gel column with elution by CHCl;-Me,CO
(200:1), followed by a second Si gel column with
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TaBLE 1. 'H-nmr Spectral Data of Rosmanols (d ppm, J=Hz)

Proton No. Compounds
la laa zb,c 3b
19-H. . . .. 0.93(3H,s) 0.93(3H, s) 0.90(3H, s) 0.91(3H,s)
18-H . . . .. 1.01(3H, s) 1.01(3H, s) 1.02(3H,s) 1.02(3H,s)
16-H . . . .. 1.22(d) 1.18(3H, d) 1.17(3H, d) 1.17(3H, d)
(J=6.8) (J=6.8)
17-H. . . .. 1.22(d) 1.20(3H, d) 1.18(3H, d) 1.20(3H, d)
(J=6.8) (J=6.8)
la-H . . . . 1.98 (1H, ddd) 1.78(1H, m) 1.98(1H, dddd) 1.96(1H, m)
(J=13.7,13.7,5.5)
5-H . . . .. 2.24(1H, s) 2.23(1H,s) 2.29(1H, s) 2.22(1H,s)
15-H. . ... 3.06(1H, sept) 2.89(1H, sept) 3.27 (1H, sept) 3.27(1H, m)
(J=6.8) (J=6.8)
1B-H . ... 3.16(1H, m) 2.83(1H, m) 3.29(1H, m) 3.30(1H, m)
6a-H . .. .| 4.24(1H,d) 4.32(1H,d) 4.52(1H, d) 4.35(1H, d)
(J=3.2) gJ=2.9
7-H. . ... 4.71(1H,d) 4.70(1H, d) 4.64(1H, d) 4.75(1H, d)
J=3.2) Jg=2.9
14-H. . . .. 6.79(1H,s) 7.23(1H,s) 6.89(1H,s) 6.84(1H,s)
OAc . . . .. 2.28(3H,s)
2.30(3H, s)
*In CDCl,.

°In acetone-dy.
“See Inatani et al. (16).

TABLE 2. >C-nmr Spectral Data of Rosmanols (3 ppm)

1 2 3
Carbon No.
inCDCl; inacetone-dg inacetone-dy inacetone-dj

1 ........ 27.2,¢ 28.1,t 28.4,t 28.3,t
2 ... 19.0, ¢ 19.8,¢ 19.9,t 19.8,¢
30000, 38.0,t 38.9,t 39.1,¢ 38.9,t
4 ... ... 31.5,s 31.9,s 32.0,s 32.0,s
b J 50.8,d 51.3,d 51.0,d 51.5,d
6 . ..... .. 74.6,d 74.7,d 78.8,d 75.4,d
7 .. 77.5,d 78.4,d 69.1,d 76.8,d
8 .. ...... 126.4,s 128.0,s 130.4,s 128.4,s
9 ... 124.2,s 124.8,s 124.9,s 124.1,s
10 ........ 47.0,s 47.5,s 47.7,s 47.6,s
. ... .... 142.4,s 144.5,s 144.7,s 144.6,s
12 ... . ... 142.1,s 142.6,s 142.5,s 142.6,s
13 ... ... 135.1,s 136.2,s 136.5,s 136.3,s
14 .. ... ... 120.5,d 120.6,d 120.2,d 120.6,d
15 ... ... .. 27.2,d 27.3,d 27.5,d 27.4,d
6 ... .. ... 22.3,q 22.8,q 22.9,q 22.9,q
17 .. ... ... 22.5,9q 23.1,q 23.1,q 23.1,q
18 .. ... ... 31.4,q 31.9,q 31.8,q 31.8,q
19 .. ... ... 22.1,q 22.3,q 22.4,q 22.3,q
20 ... ... 179.0,s 178.5,s 178.3,s 178.4,s
OCH, ...... 58.2,q 58.3,q
OCH,- . . . . .. 66.4,t
OCH,CH, . . . . 16.2,q

“See Inatani et @/. (16).
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elution by CsHg-Me,CO (9:1) to afford crude 1
(34 mg), betulin (23 mg), and cirsimaritin (30
mg). The crude compounds were purified with
ple.

CHARACTERIZATION OF 7-METHOXYROS-
MANOL {1].—Pale brown powder; {a}**D—99.2°
(¢=0.5, EtOH); positive to FeCl;; uv A max
(EtOH) (log €) 292 (3.24), 230 (4.00), 213
(4.27) nm; ir v max (CHCl;) 3500, 2975, 1740,
1440, 1360, 1215, 1090, 1040 cm™"; 'H nmr
see Table 1; '3C nmr see Table 2; ms m/z 360
M*), 316, 314, 284, 245, 215, 149; Anal.
caled for C, H,405: 360.1935. Found (ms):
360.1941.

ACETYLATION OF 1.—A mixture of 1 (5 mg),
Ac,0(0.1 ml), and pyridine (0. 1 ml) was allowed
to stand at room temperature overnight. The
reaction mixture was worked up as usual to give a
diacetate {1a} (4.5 mg). Negative to FeCl;; 'H
nmr see Table 1; ms m/z 444 (M™), 402, 388,
361, 360, 346, 342, 316, 314, 258, 245, 215,
43; Anal. caled for C,5H3,0,: 444.2146. Found
(ms): 444.2132.

IDENTIFICATION OF BETULIN.—Colorless
needles, mp 248-250° (MeOH); {a}*>D+11.63°
(¢=0.5, CHCl;). It was identified by comparison
with published values (ir, 'H and *C amr, ms,
and [a]D) for betulin (23-26).

IDENTIFICATION OF CIRSIMARITIN.—Yel-
low needles, mp 264-268° (MeOH); uv A max
(MeOH) 331, 273 nm. It was identified by direct
comparison with an authentic sample isolated
from Cirsium maritium Makino (Compositae) (27).

ACKNOWLEDGMENTS

This work was a part of the international col-
laborative study between Japan and the Republic
of Paraguay supported by the funds of Japan In-
ternational Agency (JICA). The authors thank
Mr. M. Morikoshi, Analytical Center of Toyama
Medical & Pharmaceutical University, for mea-
surement of mass spectra.

LITERATURE CITED

1. D.M. Gonzalez Torres, “Catalogo de Plan-
tas Medicinales (Y Alimenticias Y Utiles)
Usada en Paraguay,” Asuncion, 1986, p.
356.

2. M.L. Scarpati and G. Oriente, Ricerca Sci.,
28, 2329 (1958).

3. L.D. Yakhontova and M.I. Anisimova,
Zh. Obbch. Khim., 32, 1337 (1962).

4. L.D. Yakhontova, V.I. Sheichenko, and
O.N. Tolkachev, Kbim. Priv. Soeden., 7,

Journal of Natural Products

10.
11.

12.

13.
4.

15.

16.
17.
18.
19.
20.
21.

22,

23.
24.
25.

26.

27.

{Vol. 50, No. 6

416 (1971).

A. Boido, F. Sparatore, and M. Biniecka,
Studi Sassar., Se. 2 53, 383 (1979).

C.H. Brieskorn and H. Michel, Tetrabedron
Lett., 3447 (1968).

V. Plouvier, C.R. Acad. Sci., Ser D 269,
646 (1969).

K.E. Rasmussen, S. Rasmussen, and S.A.
Baerheim, Sci. Pharm., 40, 24 (1972).
K.E. Rasmussen, S. Rasmussen, and S.A.
Baerheim, Pharm. Weekbl., 107, 309
(1972).

C.H. Brieskorn and L. Buchberger, Planta
Med., 24, 190 (1973).

C.H. Brieskorn and G. Zweyrohn, Phar-
mazie, 25, 488 (1970).

C.H. Brieskorn, A. Fuches, ]J.B. Breden-
berg, J.D. McChesney, and E. Wenkert, J.
Org. Chem., 29, 2293 (1964).

E. Wenkert, A. Fuches, and J.D. McChes-
ney, J. Org. Chem., 30, 2931 (1965).
J.M. Schulz and K. Herrmann, Z.
Lebensm.-Unters. Forsch., 171, 193 (1980).
J-W. Wu, M-H. Lee, C-T. Ho, and S-S.
Chang, J. Am. 0il Chem. Soc., 59, 339
(1982).

R. Inatani, N. Nakatani, H. Fuwa, and H.
Seto, Agric. Biol. Chem., 46, 1661 (1982).
N. Nakatani and R. Inatani, Agric. Biol.
Chem., 47, 353 (1983).

R. Inatani, N. Nakatani, and H. Fuwa,
Agric. Biol. Chem., 47, 521 (1983).

N. Nakatani and R. Inatani, Agric. Biol.
Chem., 48, 2081 (1984).

C.M. Houlihan, C-T. Ho, §-S. Chang, J.
Am. 0il Chem. Soc., 61, 1036 (1984).
C.M. Houlihan, C-T. Ho, and $-S. Chang,
J. Am. 0il Chem. Soc., 62, 96 (1985).

T. Hayashi, M. Arisawa, T. Bandome, Y.
Namose, M. Shimizu, S. Suzuki, M.
Yoshizaki, M. Kawasaki, A. Fujita, H.
Ueno, S. Horie, S. Wada, H. Shogawa, N.
Morita, L.H. Berganza, E. Ferro, and I. de
Basualdo, Planta Med., 53, 394 (1987).
J.M. Lehn and G. Ourisson, Bull. Soc.
Chem. France, 42, 1137 (1962).

S.8.C. Das, Chem. Ind., 13, 1331 (1971).
D.H. Miles, U. Kokpol, L.H. Zalkow,
S.J. Steindel, and J.B. Nabors, J. Pharm.
Sci., 63, 613 (1974).

M. Scholicin, Y. Yamasaki, R. Kasai, and
O. Tanaka, Chem. Pharm. Bull., 28, 1006
(1980).

N. Morita and M. Shimizu, Yakugaku Zas-
shi, 83, 615 (1963).

Received 11 May 1987



