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A new friedelane triterpene from Celastrus monospermus
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Abstract: Objective To investigate the chemical constituents from the stems of Celastrus monospermus. Methods The
compounds were isolate and purified by ethanol extraction, solvent extraction method and repeated column chromatography. Then
the structures of obtained compounds were determined by spectral data analyses. The absolute configuration of new compound was
defined via X-ray crystallography. Results Seven compounds were isolated from the stems of C. monospermus and identified as
3-oxo-11B,12a-dihydroxyfriedelane (1), monospermonol (2), 3-oxo-12a-hydroxyfriedelane (3), D:A-friedoolean-1-en-29-o0l-3-one
(4), 3-oxo-friedelan-20a-carboxylic acid (5), 23-nor-6-oxodemethylpristimerol (6) and demethylzeylasteral (7), respectively.
Conclusion Compound 1 is a new friedelane named celasmonolane I. Compound 7 is isolated from the genus of Celastrus for the
first time. Compounds 4—6 are separated from this plant for the first time.
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JH7-f#% Celastrus monospermus Roxb.y 7 £l
(Celastraceae) FaUREJE Celastrus LAHYI, KT
W44 300~1500 m Ll 3 bk b BB iR L T
REEM. TR ERE. T oS, EE.
(/1755 AN A E5 N1 1 U S el S o L O
T S Bl A 2 EALHE = . A7 emE . &S ANy
R, F R R A AR (i A DT A
FEFuEA =05 BA 2R AYEE, i)
PR« BB 1 AN RE 2% 36 52 S 3-8, AR S0 == i 41,
MAZAEY oy B3RS T R R g A =
A -B-UTA MR R e mE B, S Tk Mz AE )
FHIEMERLSY, AFFFXR A AR A FRARHLIX 5k
FEEAT R T, WIF 2 A8 T
T EY) (D, 73 5l%5E )y 3-FrkAE-11B,120-—
FHEAMSE (3-0x0-11p,120-dihydroxyfriedelane, 1),
monospermonol (2) 3-HkHE-120-F2 3 A2 4t (3-0x0-
12a-hydroxyfriedelane, 3). D:A- K358 H-29-F%-3-
fiil (D:A-friedoolean-1-en-29-0l-3-one, 4). 3-Fk-
20a- A #2 45 Wil 2 ( 3-oxo-friedelan-20a-carboxylic
acid, 5). 23-nor-6-oxodemethyl-pristimerol (6). 2
FEEERREE (demethylzeylasteral, 7). &) 1
L ANH IR =0, RN T R |

(celasmonolane . LAY 7 NE IRMZEEY) 7
HREl A 4~6 NEIRMZEYI 5 B 152,
1 B 5H

Bichi 510 & s54¢ (Bichi B A, Flawil,
Hit); PerkinElmer 341 Jig/6{%; PerkinElmer 577
21 4h 6 3 AL ( PerkinElmer 314 #& /R Bk A &,
Waltham, MA, 3[E); Varian-MERCURY Plus-400
AR (Varian FLEL %A F], PaloAlto, CA,
%[E); Shimadzu LC-MS-2020 Jiit{% (Shimadzu
B AFE], Kyoto, HAD; Waters-Micromass Q-TOF
Ultima Global Jii it (Waters (K45t 23 5], Milford,
MA, E[ED; IEAMARER (300~400 H, 7 &iEref
THMRAR, HE); Cis AR (150~200 H)
(Merck BR52 /A7), Whitehouse Station, NJ, & );
AL 10% I B £ B 5 9 1) 5t €455 Bruker
APEX-Il CCD . ATHHMX (Bruker i,
North Billerica, MA, ().

P REZET 2013 4F 11 AR H T REAMHEH
X, B R EZRFEE L HE 4 N TP RHE
Y1 C. monospermus Roxb.f25. trA (45
SIMM20131131-D2Z) {7/ T E R} B _Eifg 254
FURTRA A IR UR R S0 =

1 WEFERPOELEY

Fig. 1 Structures of compounds from C. monospermus
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FH 10 L [ 95% £ BEiR 3 2.6 kg 4R )00 7 i =%
MR, BHE 5 o WIEIRAIFRE 372 9. BE T
TEKH, WRIRFIA A EE, BER CReF0IE T B4
FEL, BERR LA IR 46 15R 8 63 9o LIRERE
e AE vk o 85, A R I ER VA A R (10 1 1. 8:
1. 6:1.4:1.2:1.1:1, &2L) #7HEk

fit, 756 M (Fr.1~6). Fr.2 BREH B LE
FRIR A, EILEY) 2 (10 mg). Fr. 3 ZEA
BT, AhEE-PIER (15 0 1~10 © 1) #ATERE bR
Jii A S AR Cag KEEATE (50%~T75% %) 4k, 155
&)1 (9mgd. 3(8mg). 4(7mg) F15(8mg).
Fr. 5 22 M Cag B A €11 (50%- 70%- 80%- 90%
HEE, % 2L) AEHl4 HPLC (7T0% 205 708,
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BEULAEYI 6 (9mg) A7 (8mg).
3 miKfiTs

EEET, MWHE BRI 5 By
1 B 5, . R Bruker D8 VENTUREX SF4% 5 it fiT
B Cu Ka #54F (0.154 178 nm, W£E S R 5k .
FIH Olex2 #fdrf ShelXT 45 ¥4 3R i SR i 5 #9 »
FIH ShelXL frtbfibirfith. 58 m k% e -
T IR AR BEE ot . XKl FT Ll ceDC
5 MR www.ccde.cam.ac.uk/conts/retrieving.html
T TR o

R RESE: a=063678(2) nm, a=
90, b=1.463 51 (5) nm, B=96.124 (2)< c=1.367 46
(4) nm, y=90, =1 267.11 (7) X103 nm3;
F(000) =508; /X~F: 0.3mmXx0.2mmXx0.12 mm:;
R[F2> 20(F?2)]=0.034 WR(F2)=0.094; A>mm—=2.9eX
1074 nm=3 A>min=-1.9e X107 nm=3; Flack % %}:
-0.02 (7); CCDC 5: 1537463,
4 HEHETE

EY 12 LRk (RER-E0 10 D,
mp 228~230 ‘C; [a]® -49° (c 0.04, CHCly);
IR vi> (cmL): 2959, 2924, 2852, 1742, 1465, 1378,
1201, 1096 cm; 'H-NMR (400 MHz, CDCls) #
13C-NMR (100 MHz, CDCls) % W% 1; HR-EI-MS
m/z 458.375 4 [M]* (1151 458.376 2, C3oHs003)-
& HR-EI-MS F1 3C-NMR %3k, #i € Hr 700
CaoHs003, AEFIEA 6.

BBC-NMR i EoRF 30 MkfsS, H 2 ME
FIRFIE (0c78.4,81.6), 8 INHIFE, 9 MNIEFHZE, 4
ANREEE, 6 MR 1AM REER (6c 213.2) 15
Fo IH-NMR i EnA 1 ANXEHIEE S [on 0.88
(3H,d, J=6.6 Hz)], 2 MEHKHHE [0 3.32, 3.59
(1H, d, J = 8.8 Hz)] A1 7 M Flg AL [o4 1.21, 1.09,
1.09, 1.02, 1.00, 0.96, 0.73 (3H, 5)]. M 7T A1 2 4
HE ISR TH-NMR F1 3C-NMR %45 5 1T %1,
WEW 1 &6 2 MiFgFE. M H-H COSY Al
HSQC i r] Fn&i #4 rh A2 1E 6 MG F B, 47l S1:
C-2/C-1/C-10; S2: C-6/C-7/C-8; S3: C-11/C-12;
S4: C-15/C-16; S5: C-18/C-19; S6: C-21/C-22.
WKl 2 frox, S1. S2 iEH: 7 il HMBC & 11z 2
f& 5 H-1, H-2, H-4/C-3. CHs-23/C-3, C-5.
CH3-24/C-6 H#EW#fi e . 74h, HMBC i%HiZfE 55
CH3-29/C-19, C-21, C-30 UiPq S5. S6 FiIfE —HiJk
(CH3-29.CH3-30) 3% #7070 I 2 H 42 N HMBC
RS 59 S2. S3. S4 Al Sh R K. 4 B
ik, LAY 1 NI =0, FRIELS R
AZAE @RI B, #e b & C-3
PAREEAR R =05, H 2 MRAEREAE C-11
1 C-12 £z,

1A% 1 1 NOESY i1 NOE 155, Hs-28
5 H3-30. H3-25 5 H-12. H3-24 5 H-23/H3-25, A]
PLHEKT CH3-23. CHs-24. CH3-25 5 H-12 7E [,
CHs-28 il CH3-30 7E[FIfll. [F25 H-10 5 H-4/H-11

£1 L& 189 H-NMR #1 3C-NMR ##E (400/100 MHz, CDCls)
Table1 'H-NMR and ¥C-NMR data of compound 1 (400/100 MHz, CDCls)

{3 OH oc {730 OH dc
1 2.78 (m), 1.80 (m) 24.9 (1) 16 1.61 (m), 1.36 (m) 36.1 (t)
2 2.34 (m), 1.75 (m) 41.6 (t) 17 31.0 (s)
3 213.2 (5) 18 1.90 (dd, J = 11.6, 5.2 Hz) 44.2 (d)
4 2.25 (g, J = 6.6 Hz) 58.2 (d) 19 1.61 (m), 1.79 (m) 38.8 (t)
5 43.0 (s) 20 28.6 (s)
6 2.39 (m), 1.28 (m) 41.3 (t) 21 1.48 (m), 1.43(m) 325 (t)
7 1.48 (m), 1.40 (m) 17.9 (t) 22 1.48 (m), 0.93 (m) 39.8 (t)
8 1.39 (m) 52.6 (d) 23 0.88 (d, J = 6.6 Hz) 7.0 (q)
9 43.6 (s) 24 0.73 (s) 14.7 (q)

10 1.67 (dd, J = 11.6, 5.2 Hz) 60.4 (d) 25 1.00 (s) 14.9 (q)
1 3.32(d, J=8.8 Hz) 81.6 (d) 26 1.09 (s) 20.8 (q)
12 3.59 (d, J = 8.8) 78.4 (d) 27 1.09 (s) 12.8 (q)
13 45.2 () 28 1.21 (s) 31.9 (q)
14 40.0 (s) 29 0.96 (s) 35.3 (q)
15 1.58 (m), 1.39 (m) 33.7 (t) 30 1.02 (s) 31.7 (q)
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HMBC H ¢
'H-'H COSY H ==

NOESY H “™H

B2 k& 1#95%% HMBC, H-'H COSY #1 NOE #%{55
Fig. 2 Key HMBC and 'H-'H COSY and NOE correlations of compound 1

Z AEAEB ) NOE 5%, JfH CHs-23 HURTE
C-4 fir, FrLAZH] H-4. H-10 5 H-11 ZE[F{M), H-12
5 H-11 £ 55400, 4R1f CH3-26 Fil CH3-27 7£ on 1.09
AL H-NMR 155 B &M H-11/H-12 5 64 1.09 (1)
NOE 55, 53 CH3-26 1 CH3-27 KA H B To 1%
W . A MEER-ET (1 1D RIRA R3]
AW L e R PR A XS 2 B it A 53 A
DHEWAY L 45N 3-0x0-11B,120-dihydroxy-
friedelane.

3 LEY LR XSk BRITHEME
Fig. 3 Oak ridge thermal ellipsoid plot program (ORTEP)

drawing of compound 1

tay 2. LtsRak (&), EI-MS miz:
456 [M]*: 4+ T3\ CaoHagOs: H-NMR (400 MHz,
CDCls) 6: 3.68 (1H, d, J = 10.8 Hz, H-28), 3.54 (1H,
d, J = 10.8 Hz, H-28), 2.65 (1H, m, H-11), 2.42 (1H,
d, J = 7.3 Hz, H-2), 2.28 (2H, dd, J = 135, 7.1 Hz,
H-4), 1.49 (3H, s, H-27), 0.99 (3H, s, H-30), 0.95 (3H,
s, H-29), 0.90 (3H, d, J = 6.7 Hz, H-23), 0.87 (3H, s,
H-25), 0.80 (3H, s, H-26), 0.72 (3H, s, H-24);
13C-NMR (100 MHz, CDCl3) §: 214.9 (C-12), 212.3
(C-3), 68.8 (C-28), 59.6 (C-10), 58.4 (C-4), 55.9
(C-13), 52.5 (C-8), 51.5 (C-11), 44.7 (C-9), 44.3
(C-14), 42.2 (C-5), 41.4 (C-2), 41.2 (C-6), 36.4
(C-21), 34.8 (C-17), 34.0 (C-19), 33.9 (C-30), 33.6
(C-29), 33.4 (C-18), 31.3 (C-22), 30.3 (C-15), 29.6
(C-16), 28.6 (C-30), 22.6 (C-1), 20.0 (C-27), 18.9

(C-7), 18.7 (C-25), 18.4 (C-26), 14.9 (C-24), 7.2
(C-23). LA -%¥a 5 ki A — 20, Wik &4
2 %52/ monospermonol .

e 3. HELEHMA, EI-MS miz: 442
[M]*; 4>F 20 CaoHs002; *H-NMR (400 MHz, CDCls)
5: 3.90 (1H, dd, J = 11.2, 4.4 Hz, H-12), 2.38 (1H,
ddd, J = 13.0, 4.9, 2.0 Hz, H-2), 2.30 (1H, m, H-2),
2.24 (1H, g, J = 7.0 Hz, H-4), 1.21 (3H, s, H-28), 1.05
(3H, s, H-27), 1.03 (3H, s, H-26), 1.02 (3H, s, H-30),
0.96 (6H, s, H-29, 25), 0.88 (3H, s, H-23), 0.71 (3H, s,
H-24); 3C-NMR (100 MHz, CDCls) §: 213.0 (C-3),
73.0 (C-12), 59.5 (C-10), 58.3 (C-4), 53.1 (C-8), 47.5
(C-11), 45.4 (C-13), 44.2 (C-18), 42.1 (C-5), 415
(C-2), 41.3 (C-6), 40.6 (C-14), 39.7 (C-14), 38.8
(C-19), 38.4 (C-9), 36.2 (C-16), 35.2 (C-29), 33.6
(C-15), 32.7 (C-21), 31.9 (C-30), 31.9 (C-28), 31.0
(C-17), 28.6 (C-20), 22.5 (C-1), 20.7 (C-26), 19.5
(C-25), 18.3 (C-7), 14.8 (C-24), 11.6 (C-27), 6.9
(C-23). DA -#¥s 5 CikiE B A — 30, s et
EW) 30 3P AL -120-F SEAR KR )5t

e 4: HETLERMA, EI-MS miz: 442
[M]*: 213X CaoHs002; *H-NMR (400 MHz, CDCls)
d:3.27 (1H, d, J = 1.0 Hz, H-29), 3.25 (1H, d, J = 1.0
Hz, H-29), 2.37 (1H, m, H-2), 2.30 (1H, m, H-2), 2.23
(1H, g, J = 7.0 Hz, H-4), 1.22 (3H, s, H-30), 1.05 (3H,
s, H-28), 1.03 (6H, s, H-26, 27), 0.88 (3H, s, H-23),
0.87 (3H, s, H-25), 0.73 (3H, s, H-24); 3C-NMR (100
MHz, CDCls) &: 213.4 (C-3), 74.8 (C-29), 59.4
(C-10), 58.2 (C-4), 53.4 (C-8), 42.2 (C-5), 41.8
(C-18), 415 (C-6), 41.3 (C-2), 39.9 (C-14), 395
(C-19), 38.2 (C-13), 37.4 (C-9), 35.9 (C-11), 35.6
(C-11), 33.1 (C-20), 32.7 (C-15), 32.1 (C-28), 30.6
(C-12), 30.5 (C-12), 29.8 (C-21), 27.8 (C-22), 25.8
(C-30), 22.3 (C-1), 20.8 (C-27), 18.5 (C-26), 18.2
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(C-7),17.9 (C-25), 14.7 (C-24), 6.9 (C-23). LA L%
5B R A — O, M E A 4y DIA-|
Y RE-29- -3

&Y 5. BEOIERMAR, EI-MS m/z: 456
[M]*; 43X CaoHas03; *H-NMR (400 MHz, CDCls)
0: 2.40 (1H, dd, J = 13.2, 5.0 Hz, H-2), 2.34 (1H, d,
J=13.2 Hz, H-2), 2.21 (1H, q, J = 6.9 Hz, H-4), 0.87
(3H, d, J = 6.0 Hz, H-23), 0.71 (3H, s, H-24), 0.88 (5,
3H, H-25, 26), 1.00 (3H, s, H-27), 1.09 (3H, s, H-28),
1.26 (3H, s, H-30); **C-NMR (100 MHz, CDCls) ¢:
213.4 (C-3), 184.1 (C-29), 59.9 (C-10), 58.4 (C-4),
50.9 (C-8), 44.4 (C-18), 42.2 (C-5), 41.7 (C-2), 41.5
(C-6), 40.6 (C-20), 39.4 (C-14), 39.3 (C-13), 37.6
(C-9), 36.8 (C-22), 36.3 (C-16), 35.5 (C-11), 32.0
(C-28), 31.7 (C-30), 30.4 (C-17), 30.3 (C-15), 29.7
(C-19), 295 (C-21), 22.4 (C-1), 18.6 (C-26), 18.4
(C-7), 18.2 (C-25), 16,5 (C-27), 148 (C-24), 7.0
(C-23). LA #5530 RRoE B — 00, W sE
WEY 5 )9 3-BrFE-200- AR FE Kt R -

& 6: WELEILMA, EI-MS miz: 452
[M]+; ﬁ}%;—tﬁ C23H3605; IH-NMR (400 MHZ, DMSO-de)
5 7.84 (1H, s, H-4), 6.84 (1H, s, H-1), 6.28 (1H, s,
H-7), 0.48 (3H, s, H-27), 1.14 (3H, s, H-30), 1.25 (6H,
s, H-26, 28), 1.47 (3H, s, H-25); *C-NMR (100 MHz,
DMSO-ds) J: 184.3 (C-6), 180.6 (C-29), 175.0 (C-8),
152.1 (C-10), 149.8 (C-3), 145.4 (C-2), 124.7 (C-7),
123.1 (C-5), 112.6 (C-4), 111.6 (C-1), 45.7 (C-14),
44.9 (C-18), 40.6 (C-9), 40.0 (C-13), 37.6 (C-25), 37.3
(C-16), 35.7 (C-22), 34.3 (C-11), 33.5 (C-30), 32.6
(C-28), 31.3 (C-17), 31.3 (C-19), 30.6 (C-21), 30.4
(C-12), 29.6 (C-15), 21.5 (C-26), 19.2 (C-27). LA %
5 R E A —FM, MR ENEY) 6 N
23-nor-6-oxodemethyl- pristimerol

Em 7. WELEIRMAK, EI-MS miz: 480
[M]+; ﬁ%fﬁ Co9H360s; IH-NMR (400 MHZ, CDC|3)
5:11.0 (3H, s, CHO-4), 7.24 (1H, s, H-7), 6.35 (1H, s,
H-1), 1.53 (3H, s, H-9), 1.30 (3H, s, H-14), 1.20 (3H,
s, H-17), 1.10 (3H, s, H-13), 0.65 (3H, s, H-20); 13C-
NMR (100 MHz, CDCls) 4: 200.4 (C-23), 186.3 (C-6),
181.4 (C-29), 174.5 (C-8), 150.7 (C-2), 149.7 (C-10),
149.3 (C-3), 125.3 (C-7), 122.9 (C-5), 117.0 (C-4),
116.2 (C-1), 45.3 (C-14), 44.3 (C-18), 40.7 (C-9), 40.2

(C-20), 39.4 (C-13), 36.6 (C-25), 36.4 (C-16), 34.7

(C-22), 33.8 (C-11), 32.7 (C-30), 31.7 (C-28), 30.9

(C-19), 30.7 (C-17), 29.8 (C-21), 29.8 (C-12), 28.8

(C-15), 20.6 (C-26), 19.0 (C-27). LA %l 5 kK

TE A — 302, W AL S 7 2 IR PR R EE .
A PEMFER EEGYHRITIRAEK A2 HH

Bt b 4R Fe X A & S SR ATAT AT RARIEAR 2.
FlAEAR ALY ERARELEF YR
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