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A new lignan from Heynea trijuga
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(' 1. Engineering Technology Research Center for Chemical Drug R & D, College of Pharmacy, Guizhou Medical University, Guiyang
55004, China; 2. College of Medicine and Health Administration, Guizhou Medical University, Guiyang 550025, China )

Abstract: In order to study the chemical constituents from the branches and leaves of Heynea trijuga, silica gel, MCI,
Cys, Sephadex LH-20 and preparative HPLC were applied for the isolation and purification of the constituents. The
structures were identified by physicochemical properties and spectrum data. The results were as follows: (1) Six
compounds were obtained from methanol extracts of H. trijuga, their structures were identified as heynealigan A (1),
3B,21-dihydroxy-24-methylenecycloartane (2), 3-oxo-threo-23,24 ,25-trihydroxytirucall-7-ene (3), 16-dehydeoxy-233-
hydroxyliasenin F (4) , ergost-5, 24(28)-diene-38, 23S-diol (5), 7a-hydrositosteol (6). (2) Compound 1 was a new
lignan, compounds 2-4 were triterpenoids, compounds 5 and 6 were steroids, and compounds 2-5 were isolated from
this plant for the first time. This study provides scientific basis for the rational development and utilization of T.
connaroides.
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S #S 1L ( Heynea trijuga) J2&HFHIEG 89 18 8 FEL 9 ,
VIEAEY NE Aot NN S & e R
STV ZREE (X)) (h EEEB D E Y
AU D42 ,1997) o IS RS AR AR 2RI T AZY,
ELA T HORIIE 1 AU 55 D, 78 R ) TR
ST ANGE A8 | e Ak A 2 KGR | B AUR AR (E K
B 2478 B AR AR B ) G 25 2%, 1999)

HE AR B8 A6 ML 25 i SOR S0 &
B TN R S AN SN RN DS s S Y
&%) (Zhang et al., 2012; Wang et al., 2013a, b;
Liu et al., 2014; Cao et al., 2021) ; [A]H & B, oK
PRI R AF 09 A% S P AR T P AR SR AR
PR v IEL TP IR P DR 47 VE FH (Ashok et al., 20065
Singh & Singh, 2008 ; Prasanna & Ashok, 2011) , iT
ARk FR I XHZAE Y 0 A2 o W o 32 B vh T2
&S B IR 2R R ALE Y, I AR D AR TE
TRERA RIFMHTI PR PR SE— R4
PG R T R 22 A4 (Chen et al., 2017), A
PRGZHTERT IO 9E h S #S AR oy B 0 T B
WEAYTEER B I [5.2. 1 | KRITE SR
(trichiliton A) F155 45 55 UL ) s 6 — 0 185 — PN G L B
b B kR 3 & (trichagmalin A) ( Fang et al.,
2010; Zhang et al., 2011) ,

IR, A8 TP A7 6 3R e R BF 5 i 2
AR 58 38 LG T AR AT AR 3R 2 A3 Y BF 5
FHA D | HoAth I 09 15 1 1 o3 3 ik g F e AR T
PRI, by 7 SR N e ) B S S 46 1) 1 o il 4 o
ST L HA TF R N (R 3 M A3, AR SOx
ISy 85 A ) A - Y T RO 1) & TR £ TR R A6 14 BF
8, b ar s sE 6 MR W R KA Y, H
AL G 1 LG, LG 2-5 R E NS
WAL B R AT EE RO — 2 Y
TERIAL 2 1 Z2 R B HAE W S IR IR AT R 5
AL T — & BB AR

1 #HHEF*

1.1 #F AN 2R

I8 S AL OB T 2018 4F 10 H R EH =F AT
MURR AR HE W el | 28 5 v B 24 R 2 6 DG S 2 il 4
FE R ARRH G S AL & 0 BG5S 4L ( Heynea trijuga) ,FRA%
(%5 : 20181008 ) LR A7 T 5t M B B K 27 2 2 e 55

Phenomenex Luna C,S@ijgt. ## (250 mm X 4.6
mm,5 pm) ( 3 [E Phenomenex 2\ 7)) ; 1F A0 B2 A
W2 A (SR T A BR AR ) s MCI gel
CHP ( H A& =23 b2t etk U &4t ) 5 C ORI
(H 7R YMC 2 #]); Sephadex LH-20 ( i it
Pharmacia 23 ) ) 5 (435 2% H B | 215 (15 = 2R v i
By WA A D) 5 A b2 S0 50 S R o o b 4l 5K
55 H 7K Sk 4li ¥ 7K ; Bruker HTC-Esquire J5t i 4% ( f#
Bruker 2% ) ; Bruker AV-600 MHz #% f 2: 9% {X
(TMS Htr, 2 E Bruker A H]) ; UV-2700 45 4h 1]
W36 B T (8 R A PR A W] ) 5 FTIR-650 {7
HL AR 2T AP G A (R S AR B R R I iy A
FRA WD) 5 N-1300 #YJié 5% 78 AN (R ot BRAL Atk
PR ) s Agilent 1260 HI &5 2508 AH € 154X ( 32 1 %
B AT .

1.2 RIS

H ST AL R (20 kg) THRIFBITES , = IR A
A HH EEREE SR I 3 WK, BRIR 3 h, R4 HR IR AR
IR E RN AGE 12 K80, A £ b
LR R4S I 3 IR, U8 TR 400 4 53145 21 7l Tk 508
17 264.5 g LR ZBEFRAL 314.2 o, W 2R L EAR L
A48 100 ~ 200 H ik AL 2 A, LA A7 i1 ik - Py
(40 : 1~5:1) A HFBE-HEL(50 : 1~0: 1) Nk
WA HEATRE R VERR , 45 TCL K05 JF , 455 13 Ml
53 (Fr.1~Fr.13) ,Fr.2 4350 28 MCI DL EE-7K (30 -
70~100 : 0) 2152 7 MEI(2-1~2-7) ,2-4 B
AHFE 3% 3 B3] 19 DER I3 (2-4-A~2-4-S) ,2-4-H
ZRERAE [ Ak - — PR (1 2) IRE S B TS
FMLEY 5(15.5 mg) ;2-4-Q JH 5 & 45 A5 24k
AW 2(22.8 mg), Fr.3 2 MCILJZHr, DL EE - K
(70 : 30~100 : 0) B EEVERL S, 15 5] 16 4N 4# 5
(3-A~3-P),3-H £ 2 AH €8 35 4 DL H i - 7K (60 :
40~100 : 0) JZHri38] 32 A~#B43 (3-H-1~3-H-32) ,
3-H-20 &4l 457 HPLC 432 (68%CH,OH) , 15 21t
AW 4(8.7 mg) ;3-H-30 Z:4ill % % HPLC 4lifk (86%
CH,OH) ,f538{L&9) 3(28.8 mg) ;3-K & C LA
FE-7K (50 : 50 ~100 : 0) J2 #7515 5] 22 #8453
(3-K-1~3-K-22) ,3-K-20 Z&RE it [ A ik - 2R &
Be(6 : 1) J4ifb)5 , 1521659 6(50 mg) . Fr.10 %%
25 MCI LI EE-7K (50 = 50~100 : 1) %6 B e )5,
PRARERCAE [ A Be-TNE (12 : 1) ] Esalifh, i
J i 5 il 4 B HPLC 438 (20%CH,CN) , 15 5k &
Y1(4.1 mg),
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2 ERGHH

a1 WY, [a]}+30.8(c 0.03,
MeOH) ; UV (MeOH) A (log £)200(0.92) nm;IR
(KBr)o,. 3 318,2950,1711,1 518,1 178,1 135
em” ;HR-ESI-MS m/z:401.120 1 [ M+Na " (315841
3 i €, H,, O Na, 401.1212) , 454" C-NMR
AR G 1 1953 F 08 C o Hy, Oy, NIRRT
K9, ' H-NMR 3% (3R 1) B/ T 24 1,3,4- =05
WAZB T [6, 6.96 (1H,s, H-2),6.90 (1H,
overlapped ,H-5) ,6.91 ( 1H , overlapped ,H-6) ] Fl [ §,,
7.60(1H,d,J = 1.7 Hz,H-2") ,7.13(1H,d,J = 8.4
Hz,H-5'),7.65(1H,dd,J = 8.4,1.7 Hz,H-6") | &% 3
NIRRT 6, 3.88(3H,s),3.91(3H,s),3.95
(3H,s) ], Ak, A BAI T F(55 8, 4.97(1H,
d,J =7.7 Hz,H-7) ,4.20(1H,ddd,J = 7.7,3.6,2.9
Hz,H-8),3.66 (1H,dd,J = 12.4,2.9 Hz, H-9a),
3.57 (1H,dd,J = 12.4,3.6 Hz,H-9b) il &4 CH
(0)-CH(0)-CH,(0) B Z5# 5.6, £ C-NMR I
HSQC & R 19 A, Hh L ds 3 A EE 14
WH 2 AR L AN IREERT 2 AR, FE
HMBC ¥ H-7 F1 C-8 .C-9.C-1,C-2 % C-6 H K,
WL THEY 1 25 7S, 8S-guaiacylglycerol-8-
acetovanillone ether ZEFJ ALY 8-0-4'-Fi ARIBZ, H
ANFTETEY 17 C-7' 7 R AU, Bl T
7S, 8S-guaiacylglycerol-8-acetovanillone ether [t F 3
WAL, 7E HMBC & 7/-0CH, F1 C-7' 1 56 B 15 F5iF
SE(E 2)  H-7 F1 H-8 B AR XA Y A B R A A
ﬁﬁ(Lﬂ: 7.7 Hz) T8 558 4 thero ¥ ( Zhao et
al., 2019), B, L&Y 1 BIZ5H8GE & — 18k
%%,ﬁf@ﬂi] heynealigan A_.'H-NMR #1" C-NMR 1%
FERERHE N 1 FiR

&2 HEHAK, ESIMS m/z: 479.4
[M+Na]*,4r¥x.C, H,,0,, '"H-NMR (600 MHz,
CDCl,)8:4.74(1H,s,H-318) ,4.70(1H,d,J = 1.0
Hz,H-31a),3.74 (1H,d, J= 11.0 Hz, H-218),
3.63(1H,d,J = 11.0 Hz,H-21a) ,3.29( 1H, s, H-
3),2.25(1H,m,H-25) ,2.15(1H, m,H-23), 1.94
(1H,m,H-20),1.53(1H,d,J = 4.7 Hz, H-8),
1.51(1H,d,J = 4.7 Hz,H-17) ,1.31(1H,d,J =
4.4 Hz,H-5),1.04(3H,d,J = 2.3 Hz,H-27),1.03

(3H,d,J = 2.3 Hz,H-26),0.99(3H,s, H-18),
0.97(3H,s,H-28),0.92(3H,s,H-30),0.81(3H,
s,H-29),0.56 (1H,d,J = 4.1 Hz, H-198),0.34
(1H,d,J = 4.1 Hz,H-19a) , "C-NMR( 150 MHz,
CDCl,) 6. 156.6 (C-24),106.39 (C-31),78.8( C-
3),62.4(C-21),48.9(C-14),47.9(C-8) ,47.0( C-
5),46.2(C-17),45.2(C-13),42.6(C-17),40.5
(C-4),35.4(C-15),33.8(C-25),32.1(C-12),
31.9(C-7),31.3(C-23),30.4(C-1),29.8(C-19),
28.2(C-22),27.6(C-16),26.4(C-11),26.2( C-
10),26.0(C-2),25.4(C-28),22.0(C-27),21.9
(C-26),21.1(C-6),19.9(C-9),19.4(C-30),18.3
(C-18),14.0(C-29) . LI %5 ik ( Prawat et
al., 2013) 2l B A — 2, MU E LS 2 9 3B,
21-dihydroxy-24-methylenecycloartane ,

&Y 3 H@ AR, ESI-MS m/z: 497.4
[M+Na]*,4r¥30.C,Hy,O,, "H-NMR (600 MHz,
CDCl,)6:5.31(1H,d,J = 3.1 Hz,H-7) ,4.12(1H,
m,H-23),3.18(1H,d,J = 8.8 Hz, H-24),2.75
(1H,dd,J = 14.5,6.2 Hz,H-28),2.29(1H, dd,
J =12.0,3.2 Hz,H-9) ,2.25(1H, m,H-2a) ,2.09
(2H,m,H-6) ,2.00(1H, m,H-168) ,1.97(1H, m,
H-18),1.84 (1H, m, H-228),1.74 (1H, m, H-
128),1.71 (1H, m, H-5) ,1.64 (1H, s, H-12« ) ,
1.57(2H, m,H-11),1.53(1H,d,J = 9.1 Hz, H-
158) ,1.50(1H,m,H-17) ,1.47(1H,dd,J = 9.0,
6.2 Hz,H-1a) ,1.45(1H,m,H-15c) ,1.42(1H, m,
H-20),1.32(3H,s,H-26),1.31(3H, s, H-27),
1.28(1H, m,H-16) ,1.13(1H, dd,J = 10.1,6.3
Hz,H-22«) ,1. 11 (3H,s, H-28),1.05(3H, s, H-
30),1.02(3H,s,H-29),1.00(3H,s,H-19),0.89
(3H,d,J = 6.3 Hz,H-21),0.85(3H,s,H-18),
“C-NMR (150 MHz, CDCl,)8:217.0(C-3),145.9
(C-8),117.9(C-7),74.5(C-24),74.4 (C-25),
69.7(C-23),54.0(C-17),52.3(C-5),51.4(C-
14),48.4(C-9),47.9(C-4),43.6(C-13),39.3(C-
22),38.5(C-10),35.1(C-10),35.0(C-2),34.0
(C-15),33.9(C-12),33.1(C-20),28.4(C-16),
27.6(C-30),27.5(C-26),26.3(C-27),24.6(C-
28),24.4(C-6),22.1(C-18),21.7(C-29),19.0
(C-21),18.4(C-11),12.8(C-19) ., Lk FHHE 5 X
ik ( Campos et al., 1991) fRiE —2, L e L&Y
3 4 3-oxo-threo-23 ,24 ,25-trihydroxytirucall-7-ene ,
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ka4 HEKAK, ESI-MS m/z: 509.3
[M+Na]*,4r¥3:C H, 05, '"H-NMR (600 MHz,
CDCl,)é6:5.32(1H,dd,J = 6.2,3.1 Hz,H-7) ,4.59
(1H,ddd,J = 10.1,6.8,1.9 Hz,H-23),3.28(1H,
d,J = 1.9 Hz,H-24),2.76(1H,dd,J = 14.5,5.5
Hz,H-2a) ,2.69 (1H, m, H-20) ,2.38 (1H, m, H-
228),2.29(1H,m,H-9) ,2.24(1H,dd,J = 14.5,
3.1 Hz,H-28),2.19(1H,ddd,J = 12.6,9.0,6.8
Hz,H-22«) ,2.10(2H,ddd,J = 10.4,3.1,7.7 Hz,
H-6),1.99(1H, m,H-la) ,1.85(1H, m, H-168) ,
1.80( 1H, overlapped,H-128) ,1.73(1H,d,J = 7.7
Hz,H-5), 1.71 ( 1H, overlapped, H-12a: ), 1. 69
(1H, overlapped, H-118) , 1.60 ( 1H, overlapped , H-
1la),1.57(2H, m, H-15),1.50 (1H, ddd, J =
13.3,9.3,3.9 Hz, H-16a),1.45(1H, ddd, J =
14.2,5.5,3.1 Hz,H-18),1.35(3H,s,H-27),1.29
(3H,s,H-26) ,1.11(3H,s,H-28),1.06(3H,s, H-
30),1.04(3H,s,H-29),1.01(3H,s,H-19),0.83
(3H, s, H-18), “C-NMR ( 150 MHz, CDCl,) §:
216.9(C-3),178.0(C-21),145.4(C-8),118.3(C-
7),77.4(C-23),76.2(C-24),72.6(C-25),52.5
(C-5),50.6(C-14),48.5(C-9),47.9(C-4) ,47.3
(C-17),43.8(C-13),40.3(C-20),38.6(C-1),
35.2(C-10),35.0(C-2),33.9(C-15),31.1(C-
12),29.7(C-22),27.6(C-30),26.7(C-27),26.6
(C-26),24.6(C-29),24.4(C-6),24.1(C-16),
23.5(C-18),21.6(C-28),17.7(C-11),12.8( C-
19) . LA - Hcds 5 Sk (B 3 45 2013) #Y 4 E —
M, W% kA W 4 A 16-dehydeoxy-238-
hydroxymeliasenin F,

aEY s HE KR, ESI-MS m/z: 437.3
[M+Na]*,5rF30:CxH,0,, 'H-NMR(600 MHz,
CDCl;)6:5.34(1H,m,H-6) ,5.01 (1H,s,H-28a) ,
491 (1H,s, H-288),4.19 (1H, m, H-23) , 3.51
(1H,m,H-3),2.31(1H,m,H-25) ,2.27(1H,m, H-
48),2.22 (1H, m, H-4a) ,2.00 (1H, m, H-128) ,
1.96 (1H, m, H-78),1.88 (1H, m, H-168), 1. 84
(1H,m,H-28),1.84(1H,m,H-18) ,1.76 (1H, dd,
J =6.0,2.8 Hz, H-228),1.58 (1H, m, H-158) ,
1.49 (1H, m, H-118) ,1.49 (1H, m, H-7a) , 1.45
(1H,d,J = 4.7 Hz,H-8),1.43(1H, m, H-2a) ,
1.41(1H, m, H-11la) , 1.38 (1H, m, H-20), 1.25
(1H,m,H-22«) ,1.24(1H, m,H-16a) ,1.16 (1H,

dd,J = 8.8,3.7 Hz,H-12a) ,1.13(1H,d,J = 9.6
Hz,H-17),1.09 (3H,d,J = 7.0 Hz, H-27),1.07
(3H,d,J = 7.0 Hz,H-26),1.07(1H,m, H-15a) ,
1.04(1H,m,H-1a) ,1.01(1H,s,H-19) ,1.00(3H,
s,H-21),0.99(1H,s,H-14) ,0.92(1H, m, H-9) ,
0.66(3H,s,H-18) , “"C-NMR( 150 MHz,CDCI,)§:
159.2(C-24),140.8(C-5),121.7(C-6) ,108.2( C-
28),74.5(C-23),71.8(C-3),56.9(C-17),56.7
(C-14),50.1(C-9),42.6(C-22),42.5(C-13),
42.3(C-4),39.8(C-12),37.3(C-1),36.5(C-10) ,
34.1(C-20),31.9(C-8),31.9(C-7),31.7(C-2),
29.9(C-25),28.4(C-16),24.3(C-15),23.6(C-
26),23.2(C-27),21.1(C-11),19.6(C-19),19.4
(C-21),11.8(C-18) , LI F#¥a5 CHk (Ma et al.,
2007) B FA — 2, ML EL B Y 5 N ergost-5,
24(28) -diene-3B,23S-diol ,

k&Y 6 HEM AR, ESI-MS m/z: 453.4
[M+Na]*, %37 :CuH,,0,. '"H-NMR (600 MHz,
CDCL,)8:5.60(1H,dd,J = 5.2,1.6 Hz,H-6) ,3.85
(1H,s,H-7),3.58 (1H, m, H-3),0.99 (3H, s, H-
19),0.93(3H,d,J = 6.5 Hz,H-21),0.84(3H,d,
J = 3.4 Hz,H-29),0.83 (3H,d,J = 6.8 Hz, H-
26),0.81(3H,d,J = 6.8 Hz,H-27),0.68(3H,s,
H-18) ., “C-NMR (150 MHz, CDCl,) 8: 146.3 ( C-
5),123.9(C-6),71.4(C-3),65.4(C-7),55.8(C-
17),49.5(C-14),45.9(C-24),42.3(C-9),42.2
(C-13),42.1(C-4),39.2(C-12),37.6(C-8) ,37.4
(C-10),37.1(C-1),36.2(C-20),34.0(C-22),
31.4(C-2),29.2(C-25),28.3(C-16),26.0 ( C-
23),24.4(C-15),23.1(C-28),20.8(C-11),19.9
(C-26),19.1(C-27),18.9(C-21),18.3(C-19),
12.0(C-29),11.7(C-18), UL I % ¥ 5 X #t
( Guerriero et al., 1993) iz il Fe A& — 2, it & & 1k
B 6 R Ta-FRFEA K BE ( 7a-hydrositosterol )

3 Wit5458#h

S 6 46 O 25 P AR ), e 3R S O A T, HA AR
G IT AR S, FOAT, XHZAE ) R A s oy R 2y
B PR 5T 32 B4R oP A R AGE R 3 80 T T T X
G 8 28 P AR TR R U RBF TSR

ASBIF S T 2 Xk G ) A A I ) £ TR £ T S A E
FAR5E , Wb 15 58] 6 DMEFrB s REMLE Y,
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Fig. 1 Chemical structures of compounds 1-6

OH OCH;,
H3c/o\y >k o A
HO” X" Ho L ‘991 3
0

77 X HMBC === 'H-'HCOSY

B2 &% 1 EEH HMBC 7
'H-"H COSY #HXES
Fig. 2 Key HMBC and 'H-'H COSY correlated
signals of Compound 1

Hh A& 1 HARIER (L&Y 2-4 S =ik
&Y G 5 a6 kL.
ARREE 26 Lo BA ORI  Bode 28 PR L Bt
SR LA B i 22 fR 47 45 22 b i VR D () 108 2 5
2022) , #itb 5 ¥ heynealigan A (1) 4 8-0-4'-KJif
RVZRBIANRRAE - EWE TR & T
X HE I 35 1 SH-SYSY 40 g i 2 SR 4P/, O A
S5k EAAAE WA IO I IZ S A B W i b 22 R A

HO

OH

OH

*1 E4%W18'"H-NMR F1°C-NMR it #2

Table 1

(600/150 MHz, CDCl,)
'"H-NMR and “C-NMR spectral data of

Compound 1 (600/150 MHz, CDCL,)

bACS
Pf)sition 8 3
1 — 131.3
2 6.96,s 109.3
3 — 146.8
4 — 145.8
5 6.90, overlapped 114.4
6 6.91, overlapped 120.2
7 4.97,d(7.7) 74.0
8 4.20,ddd(7.7,3.6,2.9) 88.6
9a 3.66,dd(12.4,2.9) 61.4
9B 3.57,dd(12.4,3.6)
1’ — 125.4
2! 7.60,d(1.7) 113.1
3’ — 150.6
4’ — 151.9
5’ 7.13,d(8.4) 118.9
6’ 7.65,dd(8.4,1.7) 123.7
7' — 166.6
3-0OCH, 3.88,s 56.0
3'-0CH, 3.95,s 56.1
7'-0OCH, 3.91,s 52.2
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