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Structure of Mimengosides A and B, New Triterpenoid Glycosides from Buddlejae Flos Produced

in China
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Two new triterpenoid glycosides, named mimengosides A (1) and B (2), along with acteoside (3) were isolated
from the Buddlejae Flos (flower and bud of Buddleja officinalis). The structures of 1 and 2 were determined as
3-0-a-L-rhamnopyranosyl-(1-4)-g-D-glucopyranosyl-(1 - 3)-[ -p-glucopyranosyl-(1—2)]-g-D-fucopyranoside of 16-
dehydroxysaikogenin G and that of 3,23,28-trihydroxy-11-methoxy-olean-12-ene, respectively, by spectral and

chemical methods.

Keywords

Buddlejae Flos (Chinese name: Mi Meng Hua), the
flower and bud of Buddleja officinalis MAXIM. are a
Chinese crude drug used for antiinflammation.” With
regard to the ingredient of this crude drug, the flavonoids
such as linarin and acacetin are known.!” We have now
obtained two triterpenoid glycosides (1 and 2) together
with acteoside (3). This paper deals with the structural
characterization of these new triterpene glycosides, named
mimengosides A (1) and B (2).

A methanolic extract of the crude drug was defatted
with benzene and then repeatedly chromatographed to
give compounds 1, 2 and 3 in yields of 0.056, 0.051 and
1.03%, respectively.

Mimengoside A (1), a white powder, [a]p, +32.0°,
showed a quasi ion peak [M+H]" at m/z 1073 in the
positive ion fast atom bombardment mass spectrometry

Buddlejae Flos; Buddleja officinalis; Buddlejaceae; mimengoside A, B; 16-dehydroxysaikogenin G

(FAB-MS) and absorption bands due to hydroxyl groups
at 3428 cm ™! in the infrared (IR) spectrum. The carbon-13
nuclear magnetic resonance (*3C-NMR) spectrum (Table
I) of 1 exhibited fifty four carbon signals constituted of one
disubstituted double bond (6 131.6, 131.9), two hydroxy-
methyls (6 64.4, 76.9), one oxygenated methine (5 82.4), one
oxygenated quarternary carbon (6 84.7), six methyls, nine
methylenes, three methines and six quarternary carbons
in the aglycone moiety, and four anomeric carbons and
two methyls in the sugar moiety. These signals due to
the aglycone moiety were in good coincident with those
of saikosaponin a® except for those due to C-14—17
carbons. Signals at §43.9 (s), 30.9 (t), 25.7 (t), and 41.5 (s)
could be reasonably assigned to C-14—17, respectively, on
the D-ring of the aglycone by comparing with those of
16-dehydroxysaikogenin G.» Acid hydrolysis with 1IN
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TasLe 1. '3C-NMR Data for 1, 2, 4, 5 and 6 in Pyridine-d;
1 2 4 5 6 1 2 6
C-1 384 399 385 391 386 fuc
C2 255 261 276 2177 260 C-1 1039 1039 104.0
C-3 824 827 731 733 826 C2 770 710 784
C4 436 434 425 413 425 C-3 845 845 848
C-5 476 480 482 477 417 C4 720 719 TLS
C6 175 183 186 186 183 c5 703 703 705
C7 313 316 324 338 325 c6 171 171 169
C-8 418 419 405 388 405 glc
C9 535 538 547 488 548 C-1 1048 1048 105.1
C-10 363 371 368 371 365 C2 753 754 753
C-11 1319 762 1264 238 1264 C3 786 786 785
C-12 131.6 1224 1258 1173 1258 C4 719 719 719
C-13 847 1493 136.3° 1289 136.0 cC5s 770 710 771
C-14 439 438 430 427 438 C-6 61.1 611 625
C-15 309 330 324 294" 324 gic’
C-16 257 227 246 2747 246 C-1 103.8 1038 104.1
C-17 415 380 404 1402 404 C2 761 761 762
C-18 513 421 13619 1257 1350 C3 713 714 7188
C-19 372 468 383 391 383 C4 781 781 728
C-20 316 312 330 295 330 C5 762 1759 715
C-21 316 312 3307 2959 330 C6 629 629 630
C-22 258 263 29.2% 2869 292 rha
C-23 644 648 674 678 645 C-1 1026 102.6
C-24 126 132 126 131 128 C2 726 726
C-25 184 177 186 166 187 C3 724 724
C26 194 184 170 171 172 cC4 737 738
C-27 197 252 207 212 207 C5 702 702
C-28 769 68.6 621 63.1 C-6 185 183
C-29 335 333 325 287 325
C-30 235 237 246 287 246
OMe 52.6

a, b) Assignments may be interchangeable in each column.

HCl of 1 yielded p-glucose, p-fucose and L-rhamnose as
sugar components and compounds 4 and 5 as aglycone.
Compound 4 showed a molecular ion peak at m/z 456
in the electron impact mass spectrometry (EI-MS), and
ultraviolet (UV) absorption bands at 245, 254 and 263 nm
due to conjugated double bonds. In the !*C-NMR
spectrum (Table I) exhibited thirty carbon signals due
to six methyls, two hydroxymethyls, one oxygenated
methine, two double bonds, six quartenary carbons, nine
methylenes and two methines. Compound 4 was therefore
identified with 3,23,28-trihydroxyoleane-11,13(18)-diene,
isolated from Scrophularia smithii W.* On the other hand,
compound 5 showed a molecular ion peak at m/z 426 in
the EI-MS and UV absorption band at 242nm. The
13C.NMR spectrum (Table I) exhibited twenty nine
carbon signals due to six methyls, one hydroxymethyl, one
oxygenated methine, two double bonds, five quarternary
carbons, ten methylenes and two methines. Compound 5
was therefore identified to 3,23-dihydroxy-28-nor-oleane-
12,17-diene.¥ Compounds 4 and 5 were recognized as
artifact compounds from 1. Partial acid hydrolysis with
2% trifluoroacetic acid (TFA) of 1 yielded L-rhamnose
and a prosapogenin (6), [«]p, —13.4°, which exhibited a
[M+H]* at m/z 927, and on acid hydrolysis provided 4
and § as aglycone part, and glucose and fucose as sugar
component. The prosapogenin (6) showed signals due
to two terminal B-glucopyranosyl residues and one f-
fucopyranosyl residue shifted at C-2 (4 5.4 ppm) and C-3
(+9.3ppm) by comparing with those of g-p-fucopyrano-
side® as listed in Table I. Therefore, the structure of 6
was elucidated as 3-O-[ p-p-glucopyranosyl-(1—-3)]- f-D-
glucopyranosyl-(1-2)-g-p-fucopyranosyl 3,23,28-trihy-
droxyoleane-11,13(18)-diene. The location of the glycosyl
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bond of rhamnose in 1 was determined by the 3C-NMR
and 'H-'3C long range (5Hz) correlation spectroscopy
(COSY) spectra. As listed in Table I, the shifts at glucosyl
C-3, C-4 and C-5 in 1 were observed by —1.5, +35.3
and —1.3ppm, respectively, in comparing with those
of 6, and the cross peaks in the 'H-'3C long range
COSY were observed between 6 84.5 (fuc C-3) and 65.24
(glc’ H-1); and 678.1 (glc’ C-4) and 65.81 (tha H-1),
indicating that the rhamnosyl moiety attached to the
C-4 of fucosyl-3-O-glucosyl moiety. Consequently, the
structure of mimengoside A (1) was elucidated as 3-O-a-L-
rhamnopyranosyl-(1—4)-f-p-glucopyranosyl-(1-3)-[ -
p-glucopyranosyl-(1—2)]-p-p-fucopyranosyl 16-dehydroxy-
saikogenin G.

Mimengoside B (2), a white powder, [a]p, +1.5°
showed a quasi ion peak due to [M+Na]* at m/z 1127
and a fragment ion peak at m/z 1073 [M—MeOH]*. The
'H- and !3C-NMR spectra of 2 were similar to those of
1, except for signals at 6 52.6 (q), 122.4 (d), 149.3 (s) and
68.6 (t) assignable to methoxy, trisubstituted double bond
function and hydroxymethyl groups, instead of signal at
6131.9 (d), 131.6 (d), 84.7 (s) and 76.9 (t) originated from
C-11—13 and C-28 in 1. These signals could be reasonably
assigned to C-11 methoxy, C-12, C-13, and C-28 on the
C-ring of the aglycone, by comparison with those of saiko-
saponin b;.? Treatment of 1 with p-toluenesulfonic acid
(p-TsOH) in MeOH afforded a product identical with 2.
The solution of 2 in acetate buffer (pH 4.2) was heated at
37°C for one day to yield 1. Therefore the structure of 2
was concluded to be as shown in the Chart. Compound 2
might be changed from 1 during extraction and chromato-
graphic procedure.

Experimental

All melting points were determined on a Yanagimoto micro-melting
point apparatus and are uncorrected. The optical rotations were
measured with a JASCO DIP-360 digital polarimeter. The IR spectra
were recorded with a HITACHI 270-30 type spectrometer. The UV
spectra were recorded with a Hitachi U-3200 type spectrometer. The MS
were measured with a JEOL JMS DX-303HF. The NMR spectra were
recorded with a JEOL JNM GX-400 spectrometer; chemical shifts are
given on a & (ppm) scale with tetramethylsilane as an internal standard.
Column chromatography was carried out with MCI gel CHP-20P (75—
150 u, Mitsubishi Chemical Industries Co., Ltd.), Kieselgel 60 (230-—
400 mesh, Merck), Bondapak C,; (Waters Associates) and Sephadex
LH-20 (25—100u Pharmacia Co., Ltd.). Thin-layer chromatography
(TLC) was performed on precoated Kieselgel 60 F,5, plates (0.2mm,
Merck) using CHCl;-MeOH-H,0 system as the developing solvent for
the free compounds and detection was achieved by spraying 20% H,SO,
reagent followed by heating.

Isolation Buddiejae Flos (1.1kg) was extracted with MeOH and its
extract was evaporated under reduced pressure to afford a residue
(222.3g), which was shaken with benzene and water. The water layer
(170.5) was filtered. After removal of the solvent of the filtrate, the
residue (150.1 g) was obtained, which was subjected to column chroma-
tographies of MCI gel CHP-20P (eluted with H,0—-40% —60% —80% —
100% MeOH, gradiently), Sephadex LH-20 (eluted with 20% MeOH)
and silica gel (eluted with CHCl;: MeOH:H,0=7:2.5:0.3) to furnish
acteoside (3, 11.4g, 1.03%) and mimengosides A (1, 621 mg, 0.056%) and
B (2, 561 mg, 0.051%).

Acteoside (3) A white powder, [«]2® —109.9° (c=0.91, MeOH). Pos.
FAB-MS m/z: 625 [M+H]*. '3C-NMR (CD,OD) 4: 132.2, 117.1,
145.3, 146.7, 117.3, 122.0, 72.9, 37.2 (C-1—6, «, f), 104.8, 76.8, 82.4,
71.1, 76.6, 63.0 (glc C-1—6), 103.7, 72.8, 73.0, 74.5, 71.3, 19.2 (tha
C-1—6), 128.3, 116.0, 147.5, 1504, 1179, 124.0, 1154, 148.8, 169.0
(cafferoyl C-1—9).

Mimengoside A (1) A white powder, [«]3* +32.0° (c=0.87, MeOH).
Pos. FAB-MS m/z: 1095 [M+Na]*, 1073 [M+H]"*, 911 [M—hex]*,
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457 [aglycone]*, 439 [457—H,0]*. IR vKB* cm~1: 3428 (OH), 2928
(CH), 1066 (C-0). "H-NMR (pyridine-ds) 6: 1.05, 0.96, 0.96, 1.31, 0.92,
0.82 {each 3H s, H;-24—27, -29, -30), 1.95 (1H, m, H-2), 2.03 (1H, brs,
H-9), 2.23 (1H, brd, J=9.9Hz, H-2), 3.32, 3.72 (each 1H, AB q,
J=6.6Hz, H,-28), 3.72, 4.38 (each 1H, AB q, J=6.6Hz, H,-23), 4.13
(IH, m, H-3), 553 (IH, dd, J=10.3, 1.0Hz, H-11), 594 (1H, d,
J=10.3Hz, H-12), 489 (1H, d, J=7.7Hz, fuc H-1), 4.62 (1H, dd,
J=1.7, 9.1 Hz, fuc H-2), 4.03 (1H, m, fuc H-3), 4.15, (IH, m, fuc H-4),
3.59 (1H, m, fuc H-5), 1.38 (3H, d, J=6.1Hz, fuc H;-6), 5.55 (1H, d,
J=17.3Hz glc H-1), 4.08 (1H, m, glc H-2), 4.18 (1H, m, glc H-3), 4.31
(1H, m, glc H-4), 3.62 (1H, m, glc H-5), 4.25 (1H, dd, /=4.8, 11.4Hz, glc
H-6), 4.30 (1H, m, gic H-6), 5.24 (1H, d, J=7.THz, glc’ H-1), 3.91 (1H,
dd, J=7.7, 9.5Hz, glc’ H-2), 4.16 (1H, m, glc’ H-3), 437 (IH, t,
J=9.5Hz, glc’ H-4), 3.70 (1H, m, glc' H-5), 4.05, 4.20 (each 1H, m gl¢’
H,-6), 5.81 (1H, s, rha H-1), 4.85 (1H, brs, rha H-2), 4.51 (1H, brd,
J=9.2Hz, rha H-3), 4.34 (1H, m, rha H-4), 4.94 (1H, m, rha H-5), 1.70
(3H, d, J=6.2Hz, rha H,-6).

Acid Hydrolysis of 1 A solution of 1 (100.0mg) in 1N HCI (10ml)
was heated at 80°C for 3h on a hot bath, then it was poured into water
and extracted with CHCIl;. Removal of the respective solvent furnished
the water and CHCI, extracts. The water extract was purified by silica
gel column chromatography (CHCl;: MeOH : H,0=7:3:0.5) to furnish
p-glucose (7.1mg, [«J3° +46.3° (¢=0.70, H,0), Rf 0.43), D-fucose
(1.2mg, [«]8° +69.3° (c=0.03, H,0), Rf 0.62) and L-rhamnose (3.0mg,
[a13° +6.7° (¢=0.30, H,0), R 0.76) detected by TLC (impregnated 0.5 M
NaH,PO,; solvent, 2-propanol : acetone : 0.1 M lactic acid=4:4:2),% and
the CHCl; extract was purified by silica gel column chromatography
(benzene : acetone=6:1) to give 4 (3.3mg) and 5 (21.0mg). 4: Colorless
needles (from MeOH-CHCI,), mp 286—289°C (dec.), [a]2® —64.8°
(c=0.47, CHCl3). EI-MS m/z: 456 [M*]. UV MO nm (loge): 245
(4.55), 254 (4.58), 263 (4.41). 'H-NMR (pyridine-ds) é: 1.05, 1.05, 0.96,
1.07, 0.89, 0.87 (each 3H, s, CH;-24—27, -29, -30), 2.13 (1H, brs), 2.30
(1H, brd, J=10.6Hz), 2.38 (1H, brd, J=10.6Hz), 2.54 (1H, d, J=
14.3Hz), 3.75, 4.23 (each 1H, d, /=10.3 Hz, H,-23), 3.75, 4.11 (each 1H,
d, J=11.0Hz, H,-28), 4.29 (1H, dd, J=10.3, 5.3Hz, H-3), 5.74 (IH, d,
J=10.6 Hz, H-12), 5.86, 6.07, 6.39 (each 1H, brs, OH), 6.61 (1H, dd, J=
10.6, 2.6 Hz, H-11). 5: Colorless needles (MeOH-CHCl,), mp 246—
249°C, [aJ3* +126.3° (c=0.40, CHCl;). EI-MS mj/z: 426 [M]*. UV
AMOH nm (loge): 242 (4.18). 'H-NMR (pyridine-ds) &: 1.08, 1.02, 0.95,
1.09, 0.93, 0.91 (each 3H, s, CH;-24—28, -29, -30), 3.74, 4.19 (each 1H, d,
J=9.9Hz, H,-23), 4.21 (1H, m, H-3), 5.80, 6.36 (each 1H, brs, OH),
5.63 (1H, brs, H-12).

Partialy Acid Hydrolysis of 1 A solution of 1 (98 mg) in 2% TFA-
50% dioxane (10ml) was heated at 37°C for 12h. After the reaction
mixture was neutralized with dil. NaOH, it was then passed through a
MCI gel CHP-20P column and washed with water, subsequently eluted
with MeOH. The aqueous and methanol fractions were evaporated
under reduced pressure to afford the respective residues, which were
purified by silica gel (CHCl;:MeOH:H,0=7:2.5:0.3) and Bondapak
C,s (70% MeOH) column chromatographys to give L-rhamnose (2mg),
and prosapogenin 6 (6mg). 6: A white powder, [2]2® —13.4° (c=0.31,
MeOH). Pos. FAB-MS m/z: 927 [M+H]*. '"H-NMR (pyridine-ds) é:
0.97, 1.02, 0.96, 1.04, 0.87, 0.82 (each 3H, s, H;-24—27, -29, -30), 6.55
(1H, dd, J=10.3, 2.5Hz, H-11), 5.66 (1H, d, /J=10.3Hz, H-12), 4.84
(1H,d, J=38.1Hz, fuc H-1), 1.40 (3H, d, J=6.6 Hz, fuc H;-6), 5.49 (1H, d,
J=8.1Hz, glc H-1), 5.16 (1H, d, J=7.7Hz, gIc’ H-1).

Acid Hydrolysis of 6 A solution of 6 (2mg) in IN HCI (1 ml) was
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treated as described for 1 to give glucose, fucose, 4 and 5, which were
detected by TLC.

Acetylation of 6 A solution of 6 (3mg) in pyridine (300 ul) and Ac,0O
(150 ul) was heated at 60°C for 2h. The reaction mixture was purified
by silica gel column chromatography (n-hexane:acetone=5:1) to give
6-peracetate (1 mg). 6-Peracetate: A white powder. 'H-NMR (CDCl,) 8:
0.71, 0.79, 0.80, 0.91, 2x 0.96 (each s, H;-24—27, -29, -30), 1.99, 2.00,
2.01, 2.02, 2.06, 2.08, 2.09, 2.10, 2.13, 2.14, 2.19 (each 3H s, Ac), 3.98,
4.18 (each IH, AB g, J=10.8 Hz, H,-28), 4.06, 4.22 (each 1H, AB q,
J=10.2Hz, H,-23), 424 (IH, d, J=8.1Hz, fuc H-1), 3.89 (IH, dd,
J=8.1, 9.9Hz, fuc H-2), 3.74 (1H, dd, J=3.3, 9.9Hz, fuc H-3), 5.22
(1H, d, J=33Hz, fuc H-4), 3.60 (1H, m, fuc H-5), 1.16 (3H, d,
J=6.2Hz, fuc H;-6), 4.68 (2H, d, J=7.7Hz, 2xglc H-1), 4.95, 4.99
(each 1H, dd, J=7.7, 9.1Hz, 2 x glc H-2), 5.13 (2H, t, J=9.1 Hz, 2 x glc
H-3), 5.09 (2H, t, J=9.1Hz, 2 x glc H-4), 3.62 (2H, m, 2 x glc H-5), 4.09
(2H, dd, J=3.7, 12.1 Hz, 2 x glc H-6), 4.33 (2H, m, 2 x glc H-6).

Mimengoside B (2) A white powder, [«]3° +1.5° (c=0.95, MeOH).
Pos. FAB-MS m/z 1127 [M+Na]*, 1105 [M+H]*, 1073 [M—
MeOH]*, 911 [1073 —hex]*, 765 [911 —deoxyhex]*, 603 [765—hex]*,
585 [603—H,0]", 457 [603 —deoxyhex]*, 439 [457—H,0]*. IR vKB
cm™': 3428 (OH), 2944 (CH), 1074 (C-0). 'H-NMR (pyridine-d,) o:
0.90, 2x0.97, 2x 1.09, 1.31 (each s, H;-24—27, -29, -30), 5.47 (1H, d,
J=3.3Hz, H-12), 3.21 (3H, s, OMe), 4.99 (IH, d, J=7.7Hz, fuc H-1),
1.35 (3H, d, /=6.2Hz, fuc H;-6), 5.57 (1H, d, J=7.7Hz, glc H-1), 5.25
(1H, d, J=7.7Hgz, glc’ H-1), 583 (I1H, s, rha H-1), 1.72 (3H, d,
J=6.2Hz, rha H,-6).

Acid Treatment of 1 A mixture of 1 (21 mg) and p-TsOH (1.2mg) in
MeOH (10ml) was stirred for 2h at 37°C. After the reaction mixture
was diluted with water, it was then passed through a MCI gel CHP-20P
column and washed with water until it was neutral, subsequently eluted
with MeOH. The methanolic fraction was evaporated under reduced
pressure to afford a residue, which was purified by silica gel column
chromatography (CHCl;: MeOH : H,0=7:2.5:0.3) to give 2 (7mg).

Transformation of 2 into 1 A solution of 2 (50mg) in acetate buffer
(pH 4.2, 50ml) was incubated at 37°C for one day, then it was passed
through a MCI gel CHP-20P column and washed with water until it was
neutral, subsequently eluted with MeOH. Then the methanolic fraction
was purified by a silica gel column chromatography to give 1 (23 mg).

Added in Proof (February 20, 1992) After this paper was submitted,
mimengoside B (2) was crystallized as colorless needles, mp 279—282°C,
from dil. MeOH.
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