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Abstract: Objective To study the constituents of the leaves of Dysoxylum binectariferum. Methods The chemical constituents
were isolated by various column chromatographic methods, and their structures were identified on the basis of MS and NMR spectral
analysis. Results Five steroids were obtained and their structures were elucidated as stigmast-4(5)-en-3f3,68,22-triol (1),
stigmast-5(6)-en-3f,21,22-triol (2), 20,3B,4B-trihydroxypregnan-16-one (3), 2a,3p-dihydroxy-4p-acetoxypregnan-16-one (4) and
2a,3B-dihydroxypregnan-17(20)-en-16-one (5). Conclusion Compound 1 is identified as a new compound and named dybinstigm
A. Compounds 2—S5 are obtained from D. binectariferum for the first time.
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1 & 1~5 FiaR

Fig.1 Structures of compounds 1—5

20,3B4B- = & A A i -16- B ( 20,3B,4p-
trihydroxypregnan-16-one, 3). 2a,3B- _F2%k-4B-2.
M 4 EE 42 -16- B ( 2a,3B-dihydroxy-4f-
acetoxypregnan-16-one, 4). 2a,3p- &I A -
17(20)- 44 -16- fil  [20,3B-dihydroxypregnan-17(20)-
en-16-one, 5] L&Y 1 LA, M RARE
8 As LB 2~5 BIE RN FHEAR T 4 B3 5
1 UESHH

By LC-6AD A i RO AH (il A (H A&
shimadzu A F]); R201 B jielfk 28 kA (_Bilg s AR}
FAERATD; 23#E 6520 BTG (SEE Agilent
AT s A5 AVANCE 11T 600/400 NMR A% Ff 347
BerA (FE[E Bruker AF]); Agilent1120 B! im0
HEIEC (BCA DAD fillds, Hahifreds, KE
Agilent A F]); FA1104 BUH7RF (RS R T
&IPS

RERE (G SPEL T D101 KALWAE Gl
F M ); Sephadex LH-20 (GE Healthcare, 3£ [E );
LI Oy hral, FEHTEN AL TARAFD; FEE. —
AT Al BERRCOEE, el CRigiife ik
A HEE. OFE (Eaka, LR S TR RA
Ao HARAFIB A4, Seit KK,

LTSRN, 2018 4 9 HRAE T Wi 25 R ks
8y, FF B PRGN R A Tl K 5T s o2 T 46 S R
BHEAR B REAR Dysoxylum binectariferum
(Roxb.) Hook. f ex Bedd , M br A& 4% i
(HG201809SriLanka) 7T LU ZR4E 43 Bl ot o
2 REESNE

TG L RARAR I (12.0kg), 8 & 70%2

BE- K INFA R A, $2EL 3 K, K 3 h, $REUR
IR AR 2R, AANRE .. HIRE HEEKE
B RIRCUAEE. SR BEIR QR &R T Y
REEL, SRR R G bR A VLA B
FGE A BGAL AT RALR IR (D101) #6375,
(10%- 30%- 50%-+ 70%-+ 90%- 100% /KD
BEEEBEML, 2 Bl gi, 13 6 DNASFIRR AR (A~F).
Hor B (90% LFEBEMEAL 34T MCT A il o &,
(10%- 30%- 50%-+ 70%- 90%- 100% H FE /K7 )
B EE B, B 90% H B Wk It &6 A7 3547 Sephadex
LH-20 #EfeAktail, HE- &M (1D ¥,
PP & m AR AR B B (LK 50 150,

ARE 3 mL/min) 33MAEY 3 (13 mg, ®=8
min). 4 (7mg, ®R=12min). 4% D (70%LEEH
WAL BEATRER AR i o 15, DA 0 H - FH RS
W50 0 1~2 1 1) BEEEVENL, HRHE TLC Az

2R 6 NS (D1I~D6). B DI 41y (&
Bi-FEE 50 0 1), £ Sephadex LH-20 BERH: (HIEE)
8 2 2] 2% m ARG B 3 (ZE-/K 42 158,
AR E 3 mL/min) fHEMEEY) 5 (2.0 mg, =10
min). 45 F (100% Z BB MHAAL) BEATRE KA €
Wy, DL S - FEE (100 1 0~5 1 1) BAEM
fido B SHGe-HEE (50 0 1) 414, 4 Sephadex
LH-20 Bkt CHEE) il K i) & mn R0 i
B (HE-K 75 025, RFUAE 3 mL/min) 153
a2 (2.4 mg, R=25min). B & H k- H I
(20 : 1) 473, 4 Sephadex LH-20 JHleH: (HEE) (4
S S OB S B (LiF-K 72 128, fK
AR 3 mL/min) 5 2ILEY 1(1.5 mg, /=23 min).



* 4898 - ¢E%

Chinese Traditional and Herbal Drugs 2% 51 4% 35 19 3§ 20204 10 A

3 ZHEE

WwEM1: At EER kK. HR-ESI-MS Z7R4)
TB T m/z [M+Na] " 469.370 1 GHEAE 469.3652),
RN EN D TR CaoHso03, NEFIER 5.
[alp +3.1° (¢ 0.1, EtOH); UV AM" (nm): 203;

max
IR v (em™): 3 350, 2 928, 1 650, 'H-NMR i i i
a2 AR R IR RHERIEE S on 0.76 (s,
H-18) Al 1.27 (s, H-19). 3 MHIEBUE(FS 0.94 (d,
J=6.7 Hz, H-21), 0.82 (d, J = 6.8 Hz, H-26), 0.92 (d,
J=6.8Hz, H-27) DL 1 ANHEZI8(55 091 (1, J =
7.3 Hz, H-29).7£ 3C-NMR i i R 29 MR 715
5, 454 'H-NMR. BC-NMR K HSQC iz &,
X 29 MEAE ST LAAY N 6 ANHERG S 9 M
HEGE S 11 MK ERG S (B5 3 ANEAm
AR 3AERIES (A& 1 MERO. V1P
PREMWENIN Coo BEBEY) . SARKSLIH 5>
BRI C AL A 2 G IR AR

{58 2D-NMR s25e ] DLt — P ifuE g5l (B
2). MAFH 18-Me 5 C-12. C-13. C-14. C-17 Iy
HMBC HKf55, fH 2 19-Me 5 C-10. C-1. C-5

H1C-9 1) HMBC AHKRAS SHIE | Coo H IR IR AE
o, EEIRR AT ou 4.21 (dd, J = 8.0, 6.1, 1.5
Hz, H-3) 5 C-2 (dc 29.3), Hity C-4 (6c 128.8) FlI
C-5 (5c 147.6) ) HMBC H*E5, ALK on 4.21
(H-3) 5H-2(2.01,m; 1.57, m) [ COSY M55,
PR C-3 25 J C-4 F1 C-5 2[R WUBEAFAE . TER
i T 0u 4.25 (t, J=2.8 Hz, H-6) 5 C-4 (6c 128.8),
C-8 (6c 30.3) I HMBC #Xf55, LI H-6 5 oy
4.25(1.16, m, H-7) ] COSY MI&f55, #mib &4
1) C-6 ML FRIEHIAFAE

8% ) 45 My [ FEE T HMBC & COSY % iE
By, Me-21 (61 0.94,d, J= 6.7 Hz) 5 C-17 (dc 53.1),
C-22 (6c 71.3) HJHMBC #H¢, H-22 (6u 3.73, dd, J =
10.6, 1.9 Hz) 5 C-17, C-21 (6¢c 12.3), C-24 (6c 41.4)
) HMBC #H>%, DL & 'H-'H COSY i # Me-21/H-20
(O 1.74)/H-22/H-23 (6n 1.24) #3%, iERH C-22 i I
FAEFEHE . Me-26 Al Me-27 55 C-24 (& 41.4) F1C-25
(6c 28.8) ) HMBC fH¢, LK Me-29 5 C-24 #l
C-25 ) HMBC #H2¢, UEBA T C-24 i FAFAE 43,
HAhR HMBC (55 (B 2) #—FrIHE 10

H mC HMBC

H===H 'H-'H COSY

Top Face

Back Face

,777~ NOESY 777
A\l v \l 4

2 &1 KEZE 'H-'H COSY. HMBC 71 NOESY %
Fig.2 Key 'H-'H COSY, HMBC and NOESY correlations of compound 1

it ZUk, EWIIT IR B iE.
A AR 8T NOESY 4 S (] 2).
FRIEME S5 Me-19 (10B-Me)/H-8B, H-8B/Me-18
(13p-Me), K H-9o/H-140, H-14a/H-170 KA
Y11 BA stigmast-type AR . Me-19/Ho-1 (0u
1.71; 1.28), H-3/H,-2 (& 2.01; 1.57), H-3/H-4,
H-6/H-4 Z [A][#) NOESY 15 5 LL & 3 A1 &l T8 5 ou
421 (ddd, J=8.0, 6.1, 1.5 Hz) M H-4 K% Hlg(5 5
(0u 5.57, brs) #&7~ A ARG, 1 3-OH 4t
TPREEIERBUABI IO, 6 AR TES on
4.25 (t,J=2.8 Hz) $#&nHA T FAREHRIN ot
R0, [5] i H-6/H-9a. 2 [8]ff] NOESY {55 #t—
W T 6 fiBEELT B 7. NOESY 155
H-170/Me-21,Me-18/H-20 KILA 1 HAF C-208

PR3], F5 4 stigmast-type 55 1RHFE «

S T8 I 22 AT 24 Ar gt MR IR, ST
WA I VEAR R HRIE N3, R IEAR R BE, C-21,
C-22 F C-24 k2B A — @ M. 24 C-20 1h2E
RIFSHEIR o 42.6 A1 40.3 IF, A S0 M xof o7 32 4L VK Y
Foy 58 22R F1 228, AP 1] BC-NMR #H K
WUET 6c42.5 (C-20), WhHEMELN 22R. 24 fikt A
L C-20 F] C-25 HItbZEALRE S Sk (CCmkEs it
X-ray i 2 A RU2D X, 4590 1 5 5CHRE oc 42.5
(C-20), 12.3 (C-21), 71.3 (C-22), 29.9 (C-23), 41.4
(C-24),28.7 (C-25) A AHML, #5E 24 AiA YA R.

oA EREE, MEEM 1 PREE ST T
WERRFAE (R 1. 2439 SciFinder Scholar 182, &
RIUHIARIE, LIALAEY 18 1A S8R9,



T84

Chinese Traditional and Herbal Drugs 2% 51 4% 35 19 3§ 20204 10 A

* 4899

#£1 LAY 1 H H-F1 BC-NMR #4E (600/150 MHz, CDCl3)

Table 1 'H- and 3*C-NMR spectral data of compound 1 (600/150 MHz, CDCls)
DA dc OH s e OH
1 369 171 (m), 1.28 (m) 16 27.4 1.74 (m), 1.39 (m)
2 293 2.0l (m), 1.57 (m) 17 53.1 1.12 (m)
3 68.0 4.21 (ddd, J=8.0, 6.1, 1.5 Hz) 18 11.8 0.76 (s)
4 1288  5.57 (brs) 19 20.9 1.27 (s)
5 147.6 20 425 1.74 (m)
6 742 425(t,J=2.8 Hz) 21 123 0.94 (d, J = 6.7 Hz)
7 39.1  1.95(m), 1.16 (m) 22 713 3.73 (dd, J= 10.6, 1.9 Hz)
8 303 1.90 (m) 23 30.0 1.24 (m), 1.04 (m)
9 543 0.76 (m) 24 414 1.29 (m)
10 36.8 25 28.8 1.80 (m)
1 215 1.49 (m) 26 17.7 0.82 (d, J = 6.8 Hz)
12 398 2.02 (m), .17 (m) 27 20.5 0.92 (d, J = 6.8 Hz)
13 429 28 236 1,40 (m), 1.21 (m)
14 55.7 0.99 (m) 29 12.0 0.91 (t,J=7.3 Hz)
15 243 1.64 (m), 1.22 (m)

YT N T -4(5)-J5-B,6B,22- —E, fr A4 N T B A
a2 BEfEE CHEE . ESI-MS m/z: 447.4
[M-+H]", #0343 F 304 C2oHs003. 'H-NMR (400
MHz, DMSO-d) d: 1.76 (1H, m, H-1a), 0.95 (1H, m,
H-1b), 1.88 (1H, m, H-2a), 1.66 (1H, m, H-2b), 3.70
(1H, m, H-3), 2.11 (2H, m, H-4), 5.26 (1H, brs, H-6),
1.90 (1H, m, H-7a), 1.38 (1H, m, H-7b), 1.51 (1H, m,
H-8), 0.87 (1H, m, H-9), 1.45 (2H, m, H-11), 1.09
(2H, m, H-12), 0.95 (1H, m, H-14), 1.30 (1H, m,
H-15a), 1.20 (1H, m, H-15b), 1.69 (2H, m, H-16),
1.18 (1H, m, H-17), 0.69 (3H, s, H-18), 0.94 (3H, s,
H-19), 1.74 (1H, m, H-20), 4.64 (1H, m, H-21a), 4.60
(1H, m, H-21b), 4.42 (1H, m, H-22), 1.93 (1H, m,
H-23a), 1.02 (1H, m, H-23b), 1.37 (1H, m, H-24),
1.73 (1H, m, H-25), 0.75 (3H, d, J = 6.8 Hz, H-26),
0.82 (3H, overlapped, H-27), 1.35 (2H, m, H-28), 0.82
(3H, overlapped, H-29) ; !*C-NMR (100 MHz,
DMSO-ds) o: 37.4 (C-1), 32.1 (C-2), 70.5 (C-3), 42.7
(C-4), 1419 (C-5), 120.9 (C-6), 31.8 (C-7), 31.9
(C-8), 50.1 (C-9), 36.6 (C-10), 21.1 (C-11),38.8
(C-12), 42.4 (C-13), 56.3 (C-14), 23.4 (C-15), 27.5
(C-16), 49.4 (C-17), 12.3 (C-18), 19.6 (C-19), 48.6

(C-20), 61.3 (C-21), 70.7 (C-22), 31.2 (C-23), 41.3
(C-24), 28.8 (C-25), 18.3 (C-26), 20.8 (C-27), 24.4
(C-28), 12.3 (C-29). @it HMBC. HSQC HJ&
'H-NMR % BC-NMR £, 5 SCHRFRIE 0] i Je A —
o), g 5P FER, BEAAEY) 2 N H-5(6)-
#5-3p,21,2- =%,

&) 3. AR CHED . ESI-MS m/z: 351.3
[M+H]", #EMH TN C21H3404. 'TH-NMR (400
MHz, DMSO-ds) d: 1.79 (1H, m, H-1a), 0.83 (1H, m,
H-1b), 3.62 (1H, m, H-2) 3.06 (1H, dd, J = 9.2, 2.8
Hz, H-3), 3.59 (1H, brs, H-4), 1.03 (1H, m, H-5), 1.66
(1H, m, H-6a), 1.28 (1H, m, H-6b), 1.63 (1H, m,
H-7a), 0.93 (1H, m, H-7b), 1.62 (1H, m, H-8), 0.78
(1H, m, H-9), 1.49 (1H, m, H-11a), 1.30 (1H, m,
H-11b), 1.80 (1H, m, H-12a), 1.31 (1H, m, H-12b),
1.40 (1H, m, H-14), 2.11 (1H, dd, J = 18.1, 6.8 Hz,
H-15a), 1.70 (1H, m, H-15b), 1.66 (1H, m, H-17),
0.63 (3H, s, H-18), 1.01 (3H, s, H-19), 1.45 (1H, m,
H-20a), 1.17 (1H, m, H-20b), 0.95 (3H, t, J = 7.5 Hz,
H-21); 3C-NMR (100 MHz, DMSO-ds) 8: 46.3 (C-1),
67.5 (C-2), 77.6 (C-3), 75.0 (C-4), 48.9 (C-5), 25.6
(C-6), 32.5 (C-7), 33.8 (C-8), 55.2 (C-9), 37.4 (C-10),
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20.3 (C-11), 37.8 (C-12), 42.1 (C-13), 50.0 (C-14),
38.4 (C-15), 218.9 (C-16), 64.6 (C-17), 13.6 (C-18),
16.1 (C-19), 17.7 (C-20), 13.7 (C-21). i#iT HMBC.
HSQC V)& 'H-NMR & BC-NMR #ifs, 53CHRTi
EXREEAR -0, A0 EER, SEhEY 3
N 20,3B,4B- = F S (K -16-

EY) 4: Totashdlh (HEE . ESI-MS m/z: 393.3
[M+H]", HEMH T 2H C2sHi¢0s. 'H-NMR (400
MHz, CDCl;) d: 2.08 (1H, m, H-1a), 1.06 (1H, m,
H-1b), 3.92 (1H, m, H-2) 3.54 (1H, dd, J = 9.5, 3.6
Hz, H-3), 5.24 (1H, brs, H-4), 1.40 (1H, m, H-5), 1.50
(1H, m, H-6a), 1.44 (1H, m, H-6b), 1.71 (1H, m,
H-7a), 1.02 (1H, m, H-7b), 1.53 (1H, m, H-8), 0.91
(1H, m, H-9), 1.62 (1H, m, H-11a), 1.41 (1H, m,
H-11b), 1.92 (1H, m, H-12a), 1.38 (1H, m, H-12b),
1.40 (1H, m, H-14), 2.22 (1H, dd, J = 18.2, 7.3 Hz,
H-15a), 1.75 (1H, m, H-15b), 1.66 (1H, m, H-17),
0.69 (3H, s, H-18), 1.09 (3H, s, H-19), 1.64 (1H, m,
H-20a), 1.25 (1H, m, H-20b), 1.02 (3H, t, J= 7.1 Hz,
H-21), 2.11 (3H, s, OCOMe); 3C-NMR (100 MHz,
CDCl3) 6: 44.1 (C-1), 68.6 (C-2), 76.5 (C-3), 76.2
(C-4), 47.9 (C-5), 24.6 (C-6), 32.1 (C-7), 33.8 (C-8),
55.1 (C-9), 37.6 (C-10), 20.3 (C-11), 38.0 (C-12), 42.1
(C-13), 50.4 (C-14), 38.5 (C-15), 219.2 (C-16), 65.3
(C-17), 13.4 (C-18), 15.2 (C-19), 17.6 (C-20), 13.4
(C-21), 21.0 (OCOMe), 171.8 (OCOMe) . i it
HMBC. HSQC JH/& 'H-NMR % 3C-NMR ¥#i, 5
SRR IE S PR IEAR — 80, &L BER, et
AW 4 4 20,3p- R HE-AB- LA IS - 16-F .

&) 5. Totads il (B . ESI-MS m/z: 333.2
[M+H]", #EMH T 2H C21H3203. 'TH-NMR (400
MHz, DMSO-ds) 6: 1.78 (1H, dd, J =12.9, 4.8 Hz,
H-1a), 0.82 (1H, m, H-1b), 3.31 (1H, m, H-2) 3.12
(1H, m, H-3), 1.41 (1H, m, H-4a), 1.20 (1H, m, H-4b),
1.12 (1H, m, H-5), 1.28 (1H, m, H-6a), 1.17 (1H, m,
H-6b), 1.58 (1H, m, H-7a), 0.93 (1H, m, H-7b), 1.48
(1H, m, H-8), 0.83 (1H, m, H-9), 1.61 (1H, m, H-11a),
1.43 (1H, m, H-11b), 2.27 (1H, m, H-12a), 1.58 (1H,
m, H-12b), 1.36 (1H, m, H-14), 2.02 (2H, m, H-15),
0.96 (3H, s, H-18), 0.81 (3H, s, H-19), 6.30 (1H, q, J =
7.5 Hz, H-20), 1.81 (3H, d, J = 7.5 Hz, H-21);
13C-NMR (100 MHz, DMSO-ds) 6: 45.6 (C-1), 71.9
(C-2), 75.5 (C-3), 36.6 (C-4), 44.7(C-5), 27.9 (C-6),

31.8 (C-7), 33.4 (C-8), 53.9 (C-9), 37.2 (C-10), 21.1
(C-11), 36.1 (C-12), 43.3 (C-13), 49.8 (C-14), 37.9
(C-15), 205.4 (C-16), 148.3(C-17), 17.8 (C-18), 13.6
(C-19), 128.4 (C-20), 13.3 (C-21). @it HMBC.
HSQC JHJ& 'H-NMR & 'C-NMR ###, 5 kil
EX A -, G0 BER, BEEW S
N 20,3B- KA1 S - 17(20)-J-16- .
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