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Abstract—Two new triterpenoids have been isolated as a methylester from the whole plant of Agrimonia pilosa, along
with 2«,19a-dihydroxyursolic acid (28-1) §-D-glucopyranoside from the roots of this plant. On the basis of chemical and
spectral evidence, the structures were established as 18,2¢,38,19x-tetrahydroxyurs-12-en-28-oic acid and 14,28,35,19«-

tetrahydroxyurs-12-en-28-oic acid.

INTRODUCTION

Agrimonia pilosa Ledeb is widely distributed in Asia. The
chemical components of this plant have been extensively
examined and agrimonolide [1], luteolin 7-O0-B-D-
glucoside, apigenin 7-0-f-D-glucoside [ 2, 3], agrimol A, B
and D [4] agrimophol [5] and tannins [6,7] were
obtained. The antitumour activity of the extracts from the
roots of this plant was also reported [8]. We report now
on the constituents of Agrimonia pilosa.

RESULTS AND DISCUSSION

The methanol extract of the aerial parts of 4. pilosa was
fractioned by the usual procedure (Experimental) to
afford a triterpenoid fraction. This was treated with
diazomethane in methanol because of the difficulty of
separation,and compounds 1 (45 mg)and 2 (112 mg) were
isolated. The 'HNMR spectrum of compound 1
C31Hs006 (EIMS, m/z 518) showed the characteristic
broad singlet at $2.57, together with the tertiary methyl
[60.68, 0.83, 1.02 (2Me), 1.22 (2 Me)], the secondery
methyl (0.94,d,J = 6.4 Hz), the ester methyl (3.60) and the
olefinic (5.35, t, J = 3.4 Hz) protons, all of which sug-
gested a 19a-hydroxyurs-12-en type of triterpenoid. The
olefinic carbon signals (5130.0, C-12; 137.3, C-13) in the
13C NMR spectrum of 1 also indicated that 1 had an urs-
12-en skeleton [9]. Although the hydroxy methine pro-
tons were not obvious in the *H NMR spectrum of 1, an
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acetate (1a) of 1 showed the signals of three acetoxyls and
three acetoxy methine groups. The latter of which
exhibited two doublets (64.79, J = 10.6 Hz; 4.88,
J =93 Hz) and a double doublet (65.22, J = 10.6 and
9.3 Hz), and were assignable to C-1 (or 3), C-3 (or 1) and
C-2, respectively. Three hydroxy methine carbons were
also indicated in the '*C NMR spectrum of 1 (574.6,74.9,
79.9). As the J-values of these signals indicated trans-
diaxial correlated protons, the three acetoxyls must be
equatorial. It was concluded that compound 1 was
18,22,38,19a-tetrahydroxyurs-12-en-28-oate, and that the
natural compound should be originally 18,2a,36,19a-
tetrahydroxyurs-12-en-28-oic acid (1b).

The '"HNMR spectrum of compound 2 (C3,Hs¢Os;
EIMS, m/z 518) showed a broad singlet at §2.59 similar to
that of 1. As the other signals of the 'H NMR and the
I3CNMR spectra of 2 were quite similar to those of 1,
compound 2 was considered to posses the same skeleton
as 1. An acetate (2a) of 2 showed in the 'H NMR spectrum
the signals of three acetoxyls and three acetoxy methine
protons. These methine protons appeared at 64.70 (d, J
=37Hz C-1o0r3),475(d,J = 3.7 Hz, C-3 or 1)and 5.44
(t, J = 3.7 Hz, C-2) compared to those of 1, and these
coupling constants were accommodated on an
axial-equatorial-axial correlation for these protons.
These findings indicated 2 is 18.28,36,19x-tetra-
hydroxyurs-12-en-28-oate, and that the naturally occur-
ring compound should be 18,24,38,19a-tetrahydroxyurs-
12-en-28-oic acid (2b).

An acetonide reaction of 2 with acetone and p-toluene
sulphonic acid yielded two compounds 2d and 2e (trace),
although the same reaction for 1 gave only the starting



| R:Me, R'= R%: OH; R2:=R%H
fa R=Me, R'= R*=0Ac; R?7 Ac, R>H
Ib R= R R H, R=R*: OH

2 R:Me; R'=R*0OH,; R R*= H
2aR = Me; R'=R*:0Ac, R¥: Ac, R%H
2bR = RE=RY H; R'= R OH

3 R:Glu; R R =R+, R OH

material. These results supported the cis-relationships of
the three hydroxy groupsat C-1. C-2and C-3 for 2and the
trans-relationship for 1.

The methanol extract ot the roots ot 4. pilosa was
separated, as described in the Experimental. to give 1
(240 mg). 2 (15 mg) and 3 1250 mg). All the chemical and
spectral evidences of T and 2 were identical with the above
data. It 1s noteworthy that the quantities of these com-
pounds were reversed from those of aerial parts.

The 'H NMR and "*C NMR spectra of compound 3
CieHs Oy (FABMS, miz 673 [M + INa] . suggested a
triterpenoic acid sugar ester structure for 3. and they were
completely identical with [hn data of rosamultin (22,.19x-
dihydroxyursolic acid 128 1)fi-D-glucoside) which was
obtained {rom Rosa muln//nm [lh,..

EXPERIMENTAL

The NMR spectra were measured in CDCly at 90 MHz for the
"HNMR and 22.5 MHz for the '*CNMR unless otherwise
specitied. Chemical shifts are given on the o (ppmi scale with TMS
as int. standard. IR were taken in CHCly

Extraction and isolation. The plant material was collected near
Nagasak: (Japan) during the summer of 1986, and divided into
the aerial parts and the roots. The air-dried aerial parts (1.5 kg)
were extracted with MeOH to give the MeOH extract (270 g). and
partitioned between n-hexane-H; O and EtOAc-H,O success-
tvely. The EtOAc soluble part {48 g} was partitioned again with
CHCl; -MeOH -HO (7:3: 1) 1w alford a lower phase (17 g),
which was separated by silica gel CC to give a triterpenoid
tfraction This fraction was passed through an LH-20 column
(eluted with McOH)and the greenish soln was treated with a soin
of CH,N; mn Ft:00 and then evapd. The gum obtained was
chromatographed repeatedly on silica gel using a4 solvent system
of CHCL;--MeOH to yield compounds 1 143 mgjand 2 (112 mg).

Compound 1. White amorphous powder {2} + 322 (CHCl,
¢ 09 IRy H em 73400, 1712, 1520, EIMS moz S18 [M 7.
HRMS found: 518.371; Cy Ha, O, requires 518360, "HNMR:
0068, 0.83 (each s. 3H). 0.94 d. J = 6.4 Hz. 3H, H-301 1.02 (s.
6H). 1.22 (5, 6H), 2.57 (br s, 1H. H-18). 3.0-3.6 (br m. 3H, H-1.2
31,360 (5, 3H. — OMe), 835 (1. / = 3.4 Hz 1H. H-12), PCNMR
& 114 (g C-25) 16.1m 169, 17.1 teach ¢. C-24 and. or 26 and/or
300179 C6). 245 (. C-11L 2506 (g, C-271.26 1 (0. C-16.27.0 (¢
C-21). 2744 C-29), 283 (g C-23)1. 298 4, C-1351. 328 (. (71,37 4
(5, C-10), 381 {r. C-221.40.6 (5. C-4). 41 .2 45, 2C, C-5, 14y, 4?9151 -
200,480 (d. C-91 485, C-170 518 (g COOMer 526 (4. C-18),
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(d. C-3)3, 1300 (d. C-125 137 3 4s C-1350 178 3 (s, C-28)

Compound 2. White am()rpnomp\w\du [ Iy + 300 (CHCL,
¢ 0.5) IR vEHC ey 7 3500, 17350 1320, 1370.FIMS moz SI8
[M~™]. HRMS found: 518364; €, H,On requires S18.300
THNMR 094 (d. J = 6.2 Hz. 3L H 300, 070.0 97,099 191
121, 125 teach s, 3HY, 259 thr s Y, HA181, 3 22331 4 U3 {each
brs.THOH-1.2,3) 360 (5. 3H- OMe), 538 1. J = 26 Hz, H-121
BONMR S114 (g, C-23) 160 169 17 “2dandsor ;’b
and;or 30). 179 (1, C-61. 246 1. C-1is 7260w C-l
20940 C-21). 274 1q. C-290 28 F g - 230 2‘)‘ (A C-15, 328 ( -
ThATA (s  CaHop 380 (0 G220 400 o0 Cudl 412 (50 20 Co8) 140
429 (d 201980 {d. (“); 35 O $ES (g COOMey, 520
1, C-18, 53.2 (4, C-54 A teach o - Tand or
2799 d, Gl 130 d, © S CHE TR o 28

The dried roots 11 kgiextracted with MeOH o give the MeOH
extract, which was  partitioned ELO H, U and
EtOAc H,0 successively, The EtOAC soluble part (13 gy was
chromatographed on srica get column using a solvent system of
CHCly- MeOH to give g triterpenond and a triterpenc glycoside
fraction, respectively CHaNG as
described above, and successive chromatography on silica gel
gave compounds {240 mgiand 2 015 mgh The latter was passed
through LH-2¢ column (MeOH
eatedly on sihea gel fo attord 3230

Compound 3. Colourless peedies. mp 206- 208
+ 10 (EtOH ¢l FABMS mz 675 [M+ Nal 0 ""ONMR;
SITRS (s, U281 1395 (o, (-1 301295 4d, C-121,95.7 id, anomeric
carbon C'-1). 84.5 (s, Cﬁx‘) TEA G C-SLT83 WL C3 73R dL O
3,736 {d, C-2n 7126l Caal 695 4 C-20. 625 (1 C-671 Al the
data is consistent vuth that of rosamultin [] )]

Triacetate (Yai of compownd 1. Prepared by reatment of 1 with
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Ac;O-pyridine Colourtess vl [2]5 + 216 (CHC: ¢ 0.6)
IR v HO o IS0G. 173G B3 EIMS ez add MU
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f‘)H[ H-toor 35 488 @ J = 9 3 Hy, Hedor T fdd.
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Triacetate (2a)of Compound 2. Prepared by treatment of 2 with
Ac;O-pyridine. Colourfess ol )y 290 (CHOY, ©
IRvEHO em ' 35000 1705 T2200IMS mos 044 (M7
'HINMR: 30,69, 090 N3 gl o= 64 3 HA300
LO7 LR 120 130 e 2208 feach s AH. OAC
x 35255 thrs 3HLH Sx M COOMeL 470 473 luu.h
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Acetonide (2d) of Compound 2. Prepared by treatment of 2 with
Me, CO, p-toluenesulphonic acid. Colourless oil. EIMS m/z: 558
[M*]. "HNMR (400 MHz): 60.73, 0.94 (each s, 3H), 0.95 (d, J
= 6.5 Hz),1.01,1.16,1.23,1.27 (each s, 3H), 1.39, 1.51 (each s, 3H,
Acetonide diMe), 2.61 (s, 1H, H-18), 3.60 (s, 3H, -COOMe), 3.58
(d.J =41Hz 1H,. H-1 0r 3),3.87 (d,J = 7.7 Hz, 1H, H-3 or 1),
4.18 (dd,J = 4.1,7.7 Hz, 1H, H-2), 540 (br s. 1H, H-12). Another
acetonide (2e) was detected by TLC but not identified with the
spectral data.
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Abstract—Oleanolic acid and two novel triterpenoids, przewanoic acid A and przewanoic acid B, were isolated from the
dried roots of Salvia przewalskii. Their structures were elucidated on the basis of chemical and spectral methods.

INTRODUCTION

The Tibetian folk drug ‘Hong Qin Jiao’ is the dried roots
of Salvia przewalskii Maxim, which is widely distributed in
the western areas of China [ 1-3]. It has been reported that
its main chemical components are the O-naphthaguinone
diterpenes [4, 5]. The present paper describes the isolation
and elucidation of two novel triterpenoids, przewanoic
acid A and przewanoic acid B, along with a known
triterpenoid, oleanolic acid.

RESULTS AND DISCUSSION

Przewanoic acid A (1), white needles, mp 269-270°,
La]p + 125° had the molecular formula C;,H, O, Its UV
spectrum AMSOH 211 nm (log £3.65) showed the probable
presence of a double bond conjugated cyclopropane [6].
The 'H NMR spectrum showed the presence of six methyl
groups in agreement with the '*C NMR spectral data
(6175, 17.5, 22.2, 22.8, 29.5, 32.6; Table 1). Also the
'H NMR spectrum revealed one allylic hydrogen and two
secondary hydroxyls. The signal at high field
(—0.08, dd, 1H, J = 48, 4.8 Hz) is characteristic of the
CH, in a cyclopropane [6, 7].

The coupling relationships of related protons were
assigned from the comparative study of the 'H-'H 2D
COSY data. The signals at 5.82 (dd, 1H, J = 7.2, 3.6 Hz),
2.79 (dd, 1H, J = 13.2, 7.2 Hz) and 2.07 (dd, 1H, J = 13.2,
3.6 Hz) were a group of corresponding protons. This
showed the presence of part structure '*C
=15CH-'*CH ,—. The signals at 4.29 (ddd, 1H, J = 10.7,
4.0, 2.6 Hz, CHOH) and 3.77 (4, lH, J = 2.6 Hz, CHOH)
were coupled with each other. This indicated two secon-
dary hydroxy groups which should be placed at C-2 and C-
3, respectively, in a trans-diaxial configuration (J,y ;4
= 2.6 Hz).

The position of the carboxyl group at C-17 and the
double bond at the A'*-position was established from the
mass spectral fragmentation pattern of przewanoic acid A
(1). Compound 1 exhibited a fragment peak at m/z 316
(1a). This ion peak was accompanied by a peak 15 mass
units lower (1b) which was formed by the loss of the
allylically activated methyl group at C-8. Moreover, the
mass spectrum of 1 showed a peak at m/z 232 (1¢) derived
from rings D and E. Furthermore, the fragment 1c loses
the carboxyl substituent at C-17 giving rise to a fragment
base peak at m/z 187 (1d). This type of fragmentation is



