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A new nortriterpene from barks of Betula platyphylla
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Abstract: Objective The chemical

constituents were isolated by silica gel column chromatography and HPLC, and its structure were identified by their spectral data and

To study the chemical constituents from the barks of Betula platyphylla. Methods

physicochemical properties analysis. Results Ten compounds were isolated from B. platyphylla, which were identified as
(170,20R)-20,29-dihydroxy-28-norlupane-3,7,16-trione (1), 123,20B-dihydroxy-dammar-24-ene-3-one (2), 5-methoxy-1,7-bis
(4',4"-dihydroxyphenyl)-hept-3-one (3), (2S5)-4-(4-hydroxyphenyl)-2-butanol (4), p-hydroxyl-phenylpropanol (5), p-hydroxyl-
phenethyl alcohol (6), trans-cinnamic acid (7), catechin (8), 3,5-dihydroxy-1,7-bis (4’, 4"-dihydroxyphenyl)-heptane (9), and
daucosterol (10). Conclusion Compound 1 is a new compound, named betulin B. Compounds 3, 5, 7, 9 are isolated from B.
platyphylla for the first time.

Key words: Betula platyphylla Suk.; nortriterpene; betulin B; diarylheptanoids; p-hydroxyl-phenylpropanol; trans-cinnamic acid;
3,5-dihydroxy-1,7-bis (4', 4”-dihydroxyphenyl)-heptane
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¥ 5L - I8 T b -24- 45 -3- B ( 12PB,20B-dihydroxy-
dammar-24-ene-3-one, 2). 5-F4IE-1,7-X (4',4"-
Fo 3L IR H)- i e -3- ] [S-methoxy-1,7-bis (4',4"-
dihydroxyphenyl)-hept-3-one, 3]. (28)-4-%} 2 F %
H-2-THEE [(25)-4-(4-hydroxyphenyl)-2-butanol, 4]+
X2 FERNEE (p-hydroxypl-benzyl propanol, 5)+
K2R 4B (p-hydroxypl-benzyl alcohol, 6) &
AR (trans-cinnamic acid, 7) JL 7% 2 (catechin,
8). 3,5- FFE-1,7-3 (4 4"-FRFEIEIE)-Pik [3,5-
dihydroxy-1,7-bis (4',4"-dihydroxyphenyl)-heptane,
9]. #H% MFF (daucosterol, 10), HAF, L&Y 1
R IWARERFICEY), M4 NAMER B, (&Y
3. 5. 7. 9 NEIRMNZEYH 5 B 1RE]
1 #RIE{EE

X-6 AE M EAL (LR R AR A R A
#]); Bruker AV-600 B AZ i LR A (42 [ Bruker
AT, TMS AWHR); AUTOPOL V AUjiertfy (3£
&K AT]); Xevo QTOF JiiE{Y (3£ [E Waters
ANFED; B B (J-1500 CD G, HA
PRI il % = A B A (H AR H LA H],
LC-6AD %, Shodex RI SE-61 2 47 Y6 3% )
PREP-SIL A A3 +: (250 mm X 10 mm, 5 pm);
FEEIEHEER (200~300 H) N S L) 72
ais VS OB EER SO G40 T A . AL
o] e 2 ST M k7w ) Bt T X117 i s B TR

FIHERS 7 T 2018 5 4 A R H 557 M8 R Tl s 1l bk
Y, UIWEEENIT, S50 IR RN EBIR L
SENEMER B. platyphylla Suk.. A (BPS-201804)
WO T 555515 R 22 RN 2
2 RESNE

TR MR 7 4.7 kg, FHAEE 26 L IR
3dfEIEE, EE 3R, & RER PSR 2/ ME
FUINAKR &, AR & e BERR LB AE T i
ZHL 4 IR, B IFAE R 2 RO IR W 4 2 18 8
ik, 38 SR 136.0 g BEER CBEAEHL
Y1348 gv IETEEZEEY) 89.9 go

HUEE IR 2 BEAEHUY) 30.5 g, FREROH: (il 0 55,
WK IE CUbe-BER 26 (7 23+ 31 7) AIESER Z.F8-
HEE (901, 614, 3:7) Wi, 4 TLC K&t
RS W43 13 AN455 (F1~F13).F7(408.5
mg) &R EHL M, FHELEY 1 (10.5 mg),
TR TEAH S804 B, SAIAE IE O -BS IR &
fis (65:35, AFIME 4 mL/min), BRI 2

(4.8 mg, x=8.49 min). 3 (7.1 mg, tr=10.96 min)+
4 (24.6 mg, r=12.15min), F8 (260.1 mg) FIIE
FH v RO A €3 4 5, FshAH IE Sk -BE R £ B
(60 : 40, AR E 4 mL/min) 1581LA4 5 (1.1 mg,
®=19.54 min). 6 (1.1 mg, ®£R=20.47 min). 7 (1.0
mg, R=28.26 min). F9 (1.6 g) ZHERH: it/
B, IR IE Ce-BERR 1 (6 4). BAIR L.
HEEE, 2 TLC A& dF A R 7, W4t 3] 6
ANy (F9-1~F9-6). F9-2 (778.0 mg) I IEAHE %L
WA S B CIE ChE-BERR OB 60 1 40, MR
& 4 mL/min) 15 2L 54) 8(3.7 mg, ;r=33.75 min)+
9 (46.6 mg, rR=44.32 min). F12 (7.6 g) &&E
Hefm, BEED 10 (3.5 mg).
3 kT

tEY1: AtEEE (FEE, mp231~233 C;
[a]s +15.4° (¢ 0.1, MeOH); HR-ESI-MS m/z: 473.328 1
[M+H]" Cit51H 473326 7), #HEESTRA
C2H440s. 'H-NMR 3 (£ 1) 1, 7£ §3.19 (1H, dd,
J=10.0, 5.2 Hz) A163.06 (1H, dd, J=10.0, 5.2 Hz)
FeH IR ENRTES, 61.26 GH, s),
1.12 (3H, s), 1.01 (3H, s), 0.95 (3H, s), 0.95 (3H, s),
0.90 (3H, s) Zith 6 NMHIERILE S, BC-NMR 3
(KD, g5 7291 E 5, Horh 9 215.8, 215.3,
213.7 45 3 MEABEE S, 0 73.9, 68.0 45th 2 4
B, TR 24 ADNBAMFIE . R IE1ZEE BYDPHE
AT §E N PE =R A Y. H HMBC &40, H-23
(6 0.95) F1H-24 (6 0.95) 5 C-3 (6 215.3), C-4 (¥
47.1), C-5 (6 52.7), C-23 (J 25.6), C-24 (5 20.9) #H
K, HUEIE B TR AR5 T . H-25 (6 1.12)
5 C-1 (6 38.5), C-5 (6 52.7), C-9 (6 51.1), C-10 (9
37.0) #K. H-26 (6 1.26) 5 C-7 (6 213.7), C-8 (6
54.8), C-9 (5 51.1), C-14 (6 45.9) #H3%. H-27 (6 0.90)
55 C-8 (6 54.8), C-13 (6 38.5), C-14 (J 45.9), C-15 (9
45.2) fH5%. H-30 (6 1.01) 5 C-19 (6 49.4), C-20 (6
73.9), C-29 (¢ 68.0) #H5%: H-29 (6 3.19, 3.06) 5
C-19 (d 49.4), C-20 (6 73.9), C-30 (9 24.8) #H2%,
UCUEBAAEAEAR R AR aE i BT . gk — B 4D A
19 4747 TR 25 USRS A PRI 215 Bl &2 e 2 o 30 =i
H-17 (2.31) 5 C-13 (d 38.5), C-16 (5 215.8), C-18
(0 45.6), C-21 (6 26.5), C-22 (6 31.3) #HI<, HisbiEm
ZAER N 28 EH P Bk T = . H-2 (6
2.63, 2.31) 5 C-1 (6 38.5), C-3 (5 215.3), C-4 (§
47.1), C-10 (5 37.0) #5%; H-6(62.82,1.92) 5 C-5
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=1 LEY 1 PR EARRIE IR (600/150 MHz, DMSO-ds)
Table 1 NMR data of compound 1 (600/150 MHz, DMSO-ds)

{304 dc Su

1 3841 o 1.46 (1H, m), p 1.99 (1H, m)
2 340(1) @2.31 (1H, m), B 2.63 (1H, m)
3 2153 (s)
4 471(s)
5 52.7(d) 1.53 (1H, m)
6 38.0( @ 2.82 (1H, brd, J = 14.2 Hz)
B 1.92 (1H, brd, J= 14.2 Hz)
7 213.7(s)
8  54.8(s)
9 51.1(d) 1.65 (1H, m)
10 37.0(s)
11 2121 a 1.46 (1H, m), p 1.58 (1H, m)
12 270 @ 0.95 (1H, m), p 1.80 (1H, m)
13 38.4(d) 1.65 (1H, m)
14 459(s)
15 452(t) @ 2.87 (1H, d, J = 14.3 Hz)
B2.46 (1H, d, /=143 Hz)
16 215.8(s)
17 544 (d) 2.31 (1H, m)
18 45.6(d) 1.99 (1H, m)
19 49.4 (d) 2.04 (1H, m)
20 73.9(s)
21 265 (1) @ 1.65 (1H, m), B 1.76(1H, m)
22 313(1) @ 1.65 (1H, m), B 1.78(1H, m)
23 256(q) 0.95 (3H, s)
24 209 (q) 0.95 (3H, s)
25 154(q) 1.12 3H, 5)
26 15.6(q) 1.26 3H, s)
27 152(q) 0.90 (3H, s)
28
29 68.0 (1) 3.19 (1H, dd, J=10.0, 5.2 Hz)
3.06 (1H, dd, J = 10.0, 5.2 Hz)
30 24.8(q) 1.01 3H, 5)

(6 52.7), C-7 (6 213.7), C-10 (6 37.0) #H3&; H-11 (6
1.58, 1.46) 5 C-8 (5 54.8), C-9 ( 51.1), C-13 (¥
38.5) tHK; H-18 (01.99) 5 C-12(627.0), C-13 (6
38.5), C-17 (d 54.4), C-19 (6 49.4), C-20 (5 73.9),
C-21 (6 26.5), C-22 (6 31.3) #5%; H-19 (52.04) 5
C-12 (6 27.0), C-17 (5 54.4), C-18 (J 45.6), C-20 (9
73.9), C-21 (J 26.5), C-22 (6 31.3) #A5%; H-15 (0
2.87, 2.46) 5 C-8 (5 54.8), C-13 (d 38.5), C-16 (0
215.8), C-17 (6 54.4), C-27 (6 15.2) #H3%; H-21 (6

1.76, 1.65) 5 C-20 (o 73.9) #5%; H-22 (0 1.78,
1.65) 5 C-16 (6 215.8) AHK: HILH LAHEN{L 4
1 FPPIEZE RN 20,29- 583 -28-[% 3P i 5-3,7,16-
=R (B 1D,

1 #%&4%1 E£E/ HMBC (H—C). NOESY (H—H) 0
'H-'H COSY (—) A%

Fig. 1 Key HMBC (H—C), NOESY (H~H) and 'H-'H
COSY (—) correlations of compound 1

7£ NOESY (& 1) 1, H-23(60.95) 5 H-5(5
1.53) #7%; H-5 (6 1.53) 5 H-9 (6 1.65) #H5%; H-9
(6 1.65) 5 H-27 (6 0.90) #5; H-27 (5 0.90) 5
H-18 (5 1.99) #3%; H-18 (9 1.99) 5 H-17 (6 2.31)
FI9%; H-24 (5 0.95) 5 H-25 (5 1.12) #I%; H-25 (0
1.12) 5 H-26 (5 1.26) #H2K; H-26 (6 1.26) 5 H-13
(6 1.65) M15%; H-13 (5 1.65) 5 H-19 (6 2.04) k5%,
AT OE AL &9 11 A/B, B/C, C/D 30 e AR
4, D/E ARG, X5 Gk 8 F R =ik
f*) A/B, B/C, C/D, D/E #3519 [x XM &H Fr 22 5
H-18 (5 1.99) 5 H-30 (6 1.01) #H%, kAT LAIERA
HAMEERL T o 7. B EY 15 Mox(OAc): IR
4 Ja 147 1CD K, 15 1 303 nm 4b$E 7R 4 F1 Cotton
RONE, HR4E Snatzke FUINB-T iR 25 E AL S 1 45H)
W C-20 PLAILERT RIS 20 (R). WUREHALEY) 1
%N (170,20R)-20,29- — ¥ FE -28- [% 3 Ji & -
3,7,16-=

WA 2: ABERIRES & (BERE 218D, mp 189~
191 “C; 'H-NMR (600 MHz, CDCl3) ¢: 5.18 (1H, t,
J = 7.2 Hz, H-24), 3.61 (1H, td, J = 10.2, 4.8 Hz,
H-12), 2.52 (1H, m, H-2a), 2.51 (1H, m, H-2b), 2.17
(1H, m, H-la), 2.05 (1H, m, H-22), 1.97 (I1H, m,
H-1b), 1.85 (2H, m, H-11), 1.76 (1H, t, J = 10.6 Hz,
H-5), 1.70 (3H, s, H-26), 1.64 (3H, s, H-27), 1.60~
1.24 (13H, s, H-6, 7, 9, 13, 15, 16, 17, 22), 1.21 (3H,
s, H-21), 1.08 (3H, s, H-18), 1.03 (3H, s, H-28), 1.01
(3H, s, H-29), 0.98 (3H, s, H-19), 0.88 (3H, s, H-30);
I3C-NMR (150 MHz, CDCl3) 6: 217.8 (C-3), 132.1
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(C-25), 124.8 (C-24), 74.8 (C-20), 70.7 (C-12), 55.3
(C-5), 53.3 (C-17), 51.6 (C-14), 49.4 (C-9), 48.0
(C-13), 47.4 (C-4), 39.8 (C-1), 39.7 (C-8), 36.8
(C-10), 34.3 (C-2), 34.1 (C-7), 34.0 (C-22), 31.5
(C-15), 31.0 (C-11), 27.2 (C-28), 26.7 (C-21), 26.5
(C-16), 25.8 (C-26), 22.4 (C-23), 21.0 (C-29), 19.7
(C-6), 17.8 (C-27), 16.8 (C-30), 16.0 (C-18), 15.4
(C-19) DL E3¥s 5 S0 iRRoE S A — 2008, s el
EY) 2 N 12B,20B8- k- ik ke -24- 0 -3 -

WEY 3: WEEIPIRY: [a]p +21.6° (c 0.1,
MeOH); 'H-NMR (600 MHz, CDCl3) 6: 7.04~7.02
(4H, m, H-2, 2", 6',6" ), 6.75~6.73 (4H, m, H-3', 3",
5',5"), 3.68 (1H, m, H-5), 3.30 (3H, s, -OCH3), 2.82
(2H, t,J = 7.6 Hz, H-1), 2.72 (2H, t, J = 7.6 Hz, H-2),
2.68 (1H, dd, J = 15.8, 7.1 Hz, H-4a), 2.58 (2H, m,
H-7), 2.43 (1H, dd, J = 15.8, 5.2 Hz, H-4b), 1.74 (1H,
m, H-6a), 1.69 (1H, m, H-6b); '3C-NMR (150 MHz,
CDCls) d: 208.9 (C-3), 153.8 (C-4"), 153.7 (C-4"),
134.0 (C-1"), 133.2(C-1"), 129.5 (C-2"), 129.5 (C-6"),
129.4 (C-2'), 129.4 (C-6"), 115.3 (C-3"), 115.3 (C-5"),
115.2 (C-3"), 115.2 (C-5'), 76.6 (C-5), 57.0 (-OCH3),
47.5 (C-4), 45.7 (C-2), 35.9 (C-6), 30.4 (C-7), 29.7
(C-1)o LA EEHE 5 SOk a8 e AR — 350, M e b
EW 3 N 5-FUEEE-1,7-3 (4 4"-F RS- B -
3-fif .

twEY 4: At K, mp 80~82 C; [o]s
~166.8° (c 0.1, MeOH); 'H-NMR (600 MHz, CDCl5)
:7.05 (2H, d, J = 8.4 Hz, H-2', 6"), 6.75 (1H, d, J =
8.4 Hz, H-3', 5"), 3.83 (1H, m, H-2), 2.68 (1H, m,
H-3a), 2.61 (1H, m, H-3b), 1.74 (2H, m, H-4), 1.23
(3H, s, H-1); BC-NMR (150 MHz, CDCl;) J: 153.8
(C-4"), 134.0 (C-1"), 129.5 (C-2', 6'), 115.3 (C-3, 5"),
67.7 (C-2), 41.0 (C-3), 31.2 (C-4), 23.6 (C-1). L %k
P 5 SRR ITE AR — S0, g (28)-4-X PR IR
F2-THE

tEY 5: RBEERMK, mp 165~167 C;
'H-NMR (600 MHz, CDCl3) 6: 7.06 (2H, d, J = 8.4
Hz, H-2, 6), 6.75 (2H, d, J= 8.4 Hz, H-3, 5), 3.67 (2H,
t, J = 6.0 Hz, H-9), 2.64 (2H, t, J = 7.2 Hz, H-7), 1.86
(2H, m, H-8); '3C-NMR (150 MHz, CDCl3) §: 153.7
(C-4), 133.1 (C-1), 129.5 (C-2, 6), 115.2 (C-3, 5), 62.3
(C-9), 34.4 (C-7), 31.1 (C-8) LA Ll 55 SC iR 4R
AR —FO20, SR E ) 5 ORI R R

& 6: WK AR, mp 81~84 ‘C; 'TH-NMR
(600 MHz, CDCl3) d: 7.10 (2H, d, J = 8.4 Hz, H-2, 6),
6.78 (2H, d, J = 8.4 Hz, H-3, 5), 3.83 2H, t, J = 6.6
Hz, H-8), 2.81 (2H, t, J= 6.6 Hz, H-7); 3C-NMR (150
MHz, CDCls) 6: 154.2 (C-4), 130.5 (C-1), 130.2 (C-2,
6), 115.4 (C-3, 5), 63.8 (C-8), 38.2 (C-7). LA - %55
SCHRRARIE S AR — 30, S A 6 SRR
LI

&Y 7: AEFA, mp 127~130°C; 'H-NMR
(600 MHz, CDCls) 6: 7.81 (1H, d, J = 16.2 Hz, H-7),
7.56 (2H, m, H-2, 6), 7.42 (3H, m, H-3, 4, 5), 6.47
(1H, d, J = 162 Hz, H-8); '*C-NMR (150 MHz,
CDCls) 6: 172.5 (C-9), 147.2 (C-7), 134.0 (C-1), 130.8
(C-4), 129.0 (C-2, 6), 128.4 (C-3, 5), 117.3 (C-8). LA
FEE S SRR IE AR B0, MR E T T N
R PIFERR .

B 8: RFEMA, mp 92~94 C; [o]p
~24.0° (¢ 0.1, MeOH); 'H-NMR (600 MHz, DMSO-ds)
9:9.18 (1H, s, 5-OH), 8.94 (1H, s, 7-OH), 8.87 (1H, s,
3-OH), 8.82 (1H, s, 4-0OH), 6.72 (1H, d, J = 1.9 Hz,
H-2'), 6.68 (1H, d, J= 8.0 Hz, H-5"), 6.59 (1H, dd, J =
8.0, 1.9 Hz, H-6'), 5.88 (1H, d, J = 2.2 Hz, H-6), 5.69
(1H, d, J = 2.2 Hz, H-8), 4.87 (1H, d, J = 5.1 Hz,
3-OH), 4.47 (1H, d, J = 7.5 Hz, H-2), 3.81 (1H, m,
H-3), 2.67 (1H, dd, J = 16.0, 5.3 Hz, H-4a), 2.35 (1H,
dd, J = 16.0, 8.1 Hz, H-4b); '3C-NMR (150 MHz,
DMSO-ds) d: 156.9 (C-9), 156.6 (C-5), 155.8 (C-7),
145.3 (C-4"), 145.3 (C-3"), 131.1 (C-1"), 118.9 (C-6"),
115.5 (C-5"), 115.0 (C-2"), 99.5 (C-10), 95.6 (C-6),
94.3 (C-8), 81.5 (C-2), 66.8 (C-3), 28.3 (C-4). L %k
5 SRR EFE AR — B, WS E a8 AL

WEY 9: WHEONRRY): [o] +4.0° (c 0.1,
MeOH); 'H-NMR (600 MHz, DMSO-ds) J: 9.08 (2H,
s, 4, 4"-OH), 6.96 (4H, d, J = 8.3 Hz, H-2', 2", 6/,
6" ), 6.64 (4H, t, J = 8.3 Hz, H-3', 3", 5', 5"), 3.62
(2H, m, H-3, 5), 2.51 (4H, m, H-1, 7), 1.53 (4H, m,
H-2, 6), 1.37 (2H, dd, J= 6.1, 5.9 Hz, H-4); 3C-NMR
(150 MHz, DMSO-ds) 6: 155.6 (C-4', 4"), 133.0 (C-1',
17), 129.6 (C-2', 6, 2", 6"), 115.4 (C-3', 5", 3", 5"),
66.6 (C-3, 5), 45.4 (C-4), 40.7 (C-2, 6), 31.1 (C-1, 7).
DL b 28 5 SRR E AR — 20, AT 9N
3,5- T E-1,7-3 (4 A" - Bkt
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&P 10: HERA, mp280~282 C; 2

W I - VA RO AR S8 41 £, AN [R) PRV 2 e I 55

JBIE, SRS MR E, RAME B RIS

PS50 AR, e A 10 NS ME .

4 g
WEY 1 P E A T =k 28 A7 H K

b= &Y, AR D/E HNNIRAME

X5 S5 M I =) A/B, B/C, C/D, D/E

YWARAMEG T EZR. 1245185 TR X R

J 2 e 2R R =i A 5 7 AR E — 207, fEosit

REEH R PR AT e 5 e R R IR F A G
AWFIFIEAGR] T 2 AT R A W, 4

BRI RS R, R E MW s & 7R R

BRI . 2R 2 A BRI D)

PR, G0 3,5- L1700 (4-FRIEEIL)-BE R (9)

Xf HepG2 4 A W & A4 4 FH I T A Le 4
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