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Abstract—From the aerial parts of Artemisia montana (‘Ezo-yomogi’ in Japanese), two new sesquiterpene lactones,
neozeoguatanin and ezoyomoginin were isolated together with five known guaianolides, yomogiartemin, ezoartemin,
yamayomoginin, ezomontanin, and 11,13-dihydroezomontanin The structures of new compounds were established

mainly by high field 'HNMR spectroscopic method.

INTRODUCTION

In continuation of our studies on sesqulterpene lactones
from Artemisia species [1-5], we have now mvEStlga’LEu
the aerial parts of A montana, ‘Ezo-yomogi’ in Japanese.
From the mature plants of A montana, two new sesquiter-
pene lactone guaianolides, neoezoguaianin (1) and ez-
oyomoginin (2) were 1solated together with five known
sesquiterpene lactones, yomogtartemin [1, 2], yamayom-
oginin [3], ezoartemin, and 11,13-dihydroezomontanin
[4]. The structures of new compounds were elucidated
mainly by high field 'H NMR spectroscopic method and
the known compounds were 1dentified by direct com-
partion with authentic samples.

RESULTS AND DISCUSSION

Neoezoguaianin (I) had a molecular formula of
C,,H,,0¢ (m/z 322.1418 M ") by HR-EIMS. Its IR spec-
trum showed the presence of hydroxy (3475em ™! and
3445cm~1), y-lactone (1760cm~!) and acetate
(1724 cm ™! and 1238 cm™!) groups, and double bonds
{1670-1625 cm ™ '). The mass spectral fragmentation pat-
tern suggested the presence of two hydroxy groups.
Compound 1 was not acetylated with acetic anhydride—
pyridme. This fact suggested the two hydroxy groups
were tertiary.

The 'H NMR spectrum (Table 1) of 1 contained signals
for exomethylene protons at 65.13 (s) and 4.88 (d) (H-14a,
and 14b) and olefinic protons at 65.62 (d) and 6.02 (d) (H-
2, and H-3). The coupling patterns of the proton signals
for H-2 to H-9a,b supported a guaianohide skeleton. All
assignments were made by detailed 'H homonuclear
decoupling The magnitude of the coupling constants of
H-5 to H-8 were 1n full agreement with an antiperiplanar
disposition of H-5/H-6, H-6/H-7, and H-7/H-8. The
tertiary hydroxy group at C-1 was assigned an a-orien-
tation [6].

The 3C NMR spectrum (Table 2) of 1 agree well with
the structure. Finally, the stereochemistry of 1 was deter-
mined by NOE difference spectroscopy. Saturation of H-
15 showed effects on H-3 (13.8%), H-6 (27.0%), and H-
8 (4.6%). The position of tertiary hydroxy group at C-4
was confirmed as being in the a-orientation [7].

Yamayomoginmn
R! = Me, R2= H
Ezoartemin
Rl = H, R? = Me

Ezomontanin

R!'= R2= CH;
Dihydyoezomontanin
Rl= H,R*= Me

The second compound, ezoyomoginin (2), on mass
spectral analysis showed a molecular ion peak at m/z 356,
C,-H,,04, and an important fragment ion at m/z 340 [M
—16]%, which indicated the presence of an epoxy group.
The fragmentation pattern suggested the presence of
hydroxy groups and one acetate group. The IR spectrum
of 2 showed the presence of hydroxy groups (3525, 3425
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Table 2 '3CNMR spectral data of neoezogualanin
(1) and ezoyomoginin (2) (67 80 MHz, CDCl,;, TMS
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Table 1 'HNMR spectral data of
neoezoguaianin (1) and ezoyomoginin
(2) (270 MHz, CDCl; TMS as 1nt. stan-

dard)
H 1 2
1(OH) 206s 1585
2 562d 4074
3 602d 3874
4(OH) 2215 1985
5% 241d 283d
6 414d4d  437dd
7x 274ddd 309 ddd
84 490ddd 521 ddd
9y 292ddd  234dd
98 261dd  187dd
18 251 dddd 244 dddd
13 1354 1294
14a 513
14b 4884 19
15 1335 1545
17 2125 2125

Coupling constants compound 1
Jy3=56,J56=109,J5 :=96,J, ¢
=104, J, , =106, Jg 5,=95, Jg4
=54, Jogem =124 Jg14=12 Jyy 3
=72and H-8, W, , =134 (Hz) Com-
pound2 J, 3 =04.J; ¢=J4 ,=107,
J,5=104, J, (=114, Jg 4,=72,
Jg o5 =24, Joger =167, J;; (3=73
and H-8, W,,, =130 (Hz2)

as int standard)

C 1 Off reson 2 Off reson.
1 8544 7989 s
2 140 82 d 6357 d
3 13636 d 6377 d
4 8242 s 72 36 s
5 6733 d 4169 d
6 7800 d 7474 d
7 4034 4 4942 d
8 76 37 d 7314 d
9 3632 t 4318 !

10 14333 s 7103 s

11 5055 d 5078 d

12 17797 s 177 37 s

13 1597 q 1502 ¢

14 11718 t 2414 ¢

15 2461 ¢ 2764 g

16 17015 s 170 08 s

17 211t q 2130 ¢4

Table 3 NOEDS of compound 2

Proton Proton affected
irradiated {%)

H-5a H-7x (5 95), H-68 (2 90),
H-13a (6 02)

H-68 H-88 (618), H-118 (357). H-14p
(4 28), H-15 (4 06)

H-8 H-65 (771), H-115 (8 68)

H-148 H-2p3 (18 45), H-98 (5 57)

H-158 H-38 (965). H-68 (407). H-5x

(11 05)

and 3415sh. cm™'), a y-lactone (1750 cm™ 1), and an
acetate (1725 and 1238 cm ™)

Compound 2 was not acetylated under the same
conditions of 1, which suggested that all hydroxy groups
were tertiary, The 'H and ' 3C NMR spectra of 2 (Tables 1
and 2) contained the signals of an epoxy group at §,,4 07
(d, H-2) and 3.87 (d), and at §_ 63 57 (C-2) and 63 77 (C-3)
The coupling patterns of the proton signals for H-2 to H-
9a,b also supported a gualanolide The magnitude of
coupling constants from H-5 to H-8 established an
antiperiplanar arrangement The assignments were made
by detailed 'H-homonuclear decouphng. From the above
data, three hydroxy groups were suggested. at C-1, C-4,
and C-10

Finally, the stereochemistry of 2 (Table 3) was deter-
mned by NOE difference spectroscopy. Except for lac-
tone moiety, all functional groups have a-orientation

EXPERIMENTAL

Mps uvncorr IR KBr NMR 270 MHz, using TMS as nt
standard

The air-dried aerial parts {ca 5 kg) of 4 montana collected 1n
the northern part (Hokkaido, north latitude 42°45 Hakodate) of
Japan, were extracted with CHCl; and treated in the usual
manner [8] The crude extract (20 g) was subjected to CC (silica
gel) and each fraction (100 ml) was collected and checked by
TLC in CHC};-Me,CO (4 1) Fractions 35-44 were rechroma-
tographed on a sifica gel column with CHCI,, fractions 7-12
were combined and crystallized from Et,O as colourless needles
of sitosterol 7 mg, fractions 17-24 and 35-38 gave gums and
crystallized from EtOAc as colourless orthorhombic yamayom-
oginin (7 mg) and yomogiartemn (10 mg), resp

Fractions 45-52 were rechromatographed on a silica gel
column with EtOAc-C H, (1 1) fractions 8-15 gave colourless
orthorhombic, ezomontanin (8 mg), fractions 17-19 gave 11,13-
dihydroezomontanin (10 mg), and fractions 50-80 afforded a
gum and crystallized from EtOAc colourless orthorhombic
plates of ezoartemin ca (100 mg) Fractions 53-60 were re-
chromatographed on a sihica gel column with CHCl;-C H,
(1 1), fractions 51-78 and 83-112 gave gums and crystalhized
from EtOAc as colourless orthorhombic of ezomontanin
(10 mg), and dihydroezomontanin (20 mg), resp

Fractions 121-171 were combined and rechromatographed
on a silica gel column with CHCL-CHg (1 1), fractions 162- 180
afforded a colourless powder and crystallized from EtOAc as
colourless orthorhombic ezoyomoginin 2 (10 mg)

Fractions 301-410 were rechromatographed on a sihica gel
column with n-hexane- EtOAc -CHCI, (3 7 10), fractions 75-87
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were rechromatographed under the same condition, and irac-
tions 5964 gave colourless orthorhombic, neoezoguaianin
{18 mg). The known compounds agreed in spectral properties,
mmp and TLC with standard samples.

Neoezoguaianm (1) C,,H,,0,, colourless orthorhombic, mp
180-181°, EIMS (70 eV) m/z (rel int). 322 [M]* {32), 307 [M
—Mel" (100), 304 [M—H,0]* (21), 289 [M —Me—H,0]"*
{0.9), 286 [M —H,O - H,0]* (0.3), 265 [M~ C,HCO] " (87 6),
262 [M—HOAC]* (249), 247 [M —~HOAc—Me]* (307), 244
[M—HOAc—-H,0]* (58.0); HRMS (70 &V) m/z> 322.1418 and
262. 1206 (C,,H,,04 and [M —HOAc]™- caled. for C,,H,,0,.
322.1416, and C,,H,,0, 262.1205 resp.). IRvEE: cm ™1 3475
and 3445 (vOH), 1760 (lactone), 1724 and 1238 (acetyl), and
1670-1625 (v C=C).

Ezoyomoguun (2). C,,H,,O3, colourless orthorhombic, mp
192-194° EIMS (70 eV) (rel. int } m/z: 356 [M]* (343), 341 [M
—Me]* (030), 340 [M — 07" (0 34),338 [M— H,0)* (042),320
[M—2H,0]1* (14.83), 314 (M~CH,CO 1* (6.31), 296 (M
—HOQAc]* (602} HRMS (70eV) mfz 3561537 C,,H,,O4
{caled for C,,H,,04 356 1471) IR vEBrem ™'+ 3525 sh, 3425,
and 3415sh. (v OH), 1750 (lactone), 1725 and 1238 (acetyl)
Yomogiartemm, C,,H,;,0,, mp 242-243° [2]; yamayomogirun,

2733

C,;H,,0, mp 260-261° [3], ezoartemn, C,,H,,0; mp
266~267° [4); ezomontanin, C,H;,0, mp 147-1487 [{4]; 11,13~
dihydroezomontgmn, C,,H;,0,, mp 163-164° [4]
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