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(3). EFMAEE (4). acutissimalignan B (5). FIIAIEER (6). 3.4- “FEHILPIEIRIF (7). 2,6,2',6'-tetramethoxy-4,4'-bis (2,3-
epoxy-1-hydroxypropyl) biphenyl (8) ¥l (9) F1 4 NIHAMSEII G 482K — H R 3K (10). 1-linolenoylglycerol (1),
2-linolenoylglycerol (12). 4'-carbomethoxy-2'-hydroxyphenyl ferulate (13), Xt HeLa-NH2 235 Ok HIV-1 555 8% A0 5 1t 4%
BEKW, LAY 6. 10~12 7 10.0 umol/L [T H N 28.2~38.9 £i%, PHH:XFIE 24 prostratin BH5E N 40.0 5. 45t 1L
GGG, A2 OISR SR A, LAY 2 E KRR, EY 4. 5. T~13 HIRMGETE B B33, 13
AMEEDIIAE RN FAZERL T B E 5] LAY 6+ 10~12 KL H BT FIBIS AR HIV 5.
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Abstract: Objective To study the active ingredients in the branches and leaves of Heshuoraohua (Wikstroemia chamaedaphne) that
have activated latent human immunodeficiency virus (HIV). Methods A combination of silica gel column chromatography, Sephadex
LH-20 column chromatography and preparative HPLC were used for the separation and purification; The compounds were structurally
characterized by high-resolution mass spectrometry, nuclear magnetic and circular dichroism spectroscopy; And a firefly luciferase
reporter gene kit was used to evaluate the activity of the compounds in activating latent HIV-1 virus in human cervical cancer HeLa-
NH2 cells. Results A total of 13 compounds were isolated and identified, including two steroids, seven lignans and four other
compounds and were identified as: 2,20-dihydroxyspregna-1,4-diene-3-one (1), 2-hydroxypregna-1,4-diene-3-dione (2), (+ )-
pinoresinol (3), phillygenin (4), acutissimalignan B (5), (—)-matairesinol (6), 3,4-divanillyltetrahydrofuran (7), 2,6,2,6'-tetramethoxy-
4,4'-bis (2,3-epoxy-1-hydroxypropyl) biphenyl (8), (+)-piperitol (9), bis (2-ethylhexyl) phthalate (10), 1-linolenoylglycerol (11), 2-
linolenoylglycerol (12), 4'-carbomethoxy-2'-hydroxyphenyl ferulate (13). Compared with the control group, the fold change of these
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compounds in activating latent HIV at 10.0 umol/L concentration was 28.2—38.9, and the fold change of positive control prostratin

was 40.0. Conclusion Compound 1 is a new compound and compound 2 is a new natural product. Compounds 4, 5, 7—13 are

obtained from the genus Wikstroemia for the first time. All compounds are isolated for the first time from W. chamaedaphne. In addition,

all compounds were tested to activate latent HIV in HeLa-NH2 cell model. The results showed that compounds 6, 10—12 showed

significant activation of latent HIV.

Key words: Wikstroemia chamaedaphne Meissn.; human immunodeficiency virus; latency reactivation agent; progesterone A;

phillygenin; (—)-matairesinol; bis (2-ethylhexyl) phthalate; 1-linolenoylglycerol; 2-linolenoylglycerol

WG 2 T N K R B 5 (human
immunodeficiency virus, HIV) 5|1 G E G,
S b B AR R e —, HATEERIT
F B & AP i % 5% 75 97 75 Chighly active
antiretroviral therapy, HAART). #R1M, HAART J77%
ANHEARER HIV-1 WiEE, InR PRI H U2 A R
SN 25 8RR — BAZ IRYRYT, Wi E iR
SO, REZR BT HIV-1 GRS &
SERFEEAFAE T — 25 S AU CD4™ T 400, TR
TSR BB ATERS) . BEAE X HIV-1 BRI GL i g 57
LA RN I, A 22 5 “shock and kill”
G 7 A g, R I 7 AR R G 0% 71 Clatency
reactivation agent, LRA) WUHEIR I HIV {2 K4
¥, 855 HAART BKAMEH, JRE5 G4 &
T MRS, AT SEIERR HIV-1 Ji 2R RS,

T HSEAE Wikstroemia chamaedaphne Meissn. &
AR SEE B Y, b7 BB AT Lo K A
By, FAJT FE A TR ML, SRR,
BRI TEAE, BAATEARM (BRI AT hid#Y, (&
BNE) R “SEE, G, HAEERW”, H
Te Wy A ARF AR AT 25 0T, HACENE Atk gk
i E BTG FBKAIEE, &n] H TR aeh
FEGANEIT 28 . S 2LEN2), R M Pt 314

URABZH AT AT S SEAE A TS Th 4y AR B B
EWOE TR HIV R BRE TE R b 2R sy, HIXIERK
or R H ZFRENLHI0A) S TIRARM R G T
T SEAE P AR HIV 3EYE A, BT 5T LA 9
SR AE R TR G, 0 e il PO AR HIV
TEPEHEAT AT . WIATIASEAER 3L B 0T %
713 AMeEY, Hrhads 2 MR EY: 2,20-
dihydroxyspregna-1,4-diene-3-one (1 ) . 2-
hydroxypregna-1,4-diene-3,20-dione (2); 7 PMARNEZ
FEY: MARRE [(+)-pinoresinol, 3], ERMEEHR
(phillygenin, 4). acutissimalignanB (5). %' A NG
# [(-)-matairesinol, 6]« 3,4- 7 5L PUS IR (3,4-
divanillyltetrahydrofuran, 7). 2,6,2',6'- tetramethoxy-

4,4'-bis (2,3-epoxy-1-hydroxypropyl) biphenyl (8). Ji
iR [(+)-piperitol, 9] 1 4 NIHABKENAED): 4B
2K T HIEZ g [bis (2-ethylhexyl) phthalate, 10].
1-linolenoylglycerol (11). 2-linolenoylglycerol (12).
4'-carbomethoxy-2'- hydroxyphenyl ferulate (13).
AL AP 1 TGS, 2 NI PSR 2 S T A,
B 2 F KRR, WED 4. 5. T~13 N
WMNE B BEEE, X 13 MUAYHNE K
MAZAE oy B A5 2. 1Ak, AN S 5 HeLa-NH2
YR 13 ML A BEER HIV 1ER, 4558
BRI 10.0 pmol/L B, tLEW 6. 10~12 134
TEIGECH 28.2~38.9 1, BHIEXT A& ZY prostratin HUE
FEHCH 40.0 i .
1 NES5HH

Bruker-600 i 5 A% i 4R 614 (Bruker 2
#]); Thermo Scientific Q Exactive Y5 BEHIAX (3£
Thermo A& ); Cis (i (250 mm X 4.6 mm,
5um; 250 mmX10.0 mm, 5pm). ZHE(E 1200 %
R TR ZFEE 1260 R RORM itk A
(£ Agilent A7]); YRDLSB-20/10 BUGIE A A1
HE P TG AT MR GFasas
R (ST ); ODS-AM (YMC 2
A]); Sephadex LH-20 AT 1% (GE AF]); IKA
HB10 BUEIR/KIAH . IKA HB10 B ekt 28 Ay (&
IKA /27 ); Advantage A10 Milli-Q 7 4fi/K4X
(Millipore 22 ); Nikon TS100 %15 & A5 ¢ &
( LR EEAT]); LDZX-30KBS &k K (F
HFH 22 vT]); HF clean 1300 BU#E1E TAE S (HigST
BEAT]D: I B710801129 U3 H K1 (SEE R
23 T/NCIDB

ik, HEWE Thermo AF]; 4iifK
T A BN G G SR A 8 Kk HR S R R R R A
MRAFIE S RG005) W H Ll = KAV A
HIRAF]; CCK-8 tifl& (5 MA0218-2- AUG-
14H) 5 H A DOJINDO A #]; FBS A4 Mfiig (it
5 22090701). DMEM #5724 (it 81225000 1
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HULtF] Bl A7) HHER-BEHR (iS5 MAOL10-
Aug-10H). EE AR ({iL'5 17B12B65). PBS 2
O AR A6 5 23 E RHE A IR A 7] ;s prostratin (4t
5 $¢-203422) M H AL iR IR A R A R ;
A AR R AR 35 [E Corning AF]; & AN
Br =R B JC# NEST A7 .

FIPASEAET 2018 £ 10 AR H IR EZE, &
Ll P8 K 2 v L SR T e DA AR S B A R
VI WHSEAE W, chamaedaphne Meissn. R, AR A
(SXJX-201810) AT 1L U K225 T RFEWF 5 A
2 RESESE

U HH3E 6 10.0kg, BHTJEMRE, FH 8 1%
SR R AR 2 IR, FRBURR RSG5 L,
IMANSHARFRE O R, B0 3 IRk, IR
15 min, B _EIEHBERGEHRE 1.8 kg RE LR
= N e P W S Y I G N DN 17
CHEE. &A-FEE (10 D). FEER RGN, 53] 4 4
WA Fr. 1~4. Fr.1 (293.7 g) ARERH: (il 58,
DUAT T k- TR 2T (40 1~0 1 5) HEATHRIE VM,
23] 5 MRS (A~E). C (124 g) AR A
AT 4> B, AR - K ORI B R 3E AT o FE e B A5
F|(C1~7), C2 & Sephadex LH-20 #k A% ik (5
fi-HEE 1D difk 5153 C2.1~C2.4, C2.2 &
atfi] £ HPLC (DAD fuill#%, il 230 nm,
70%HEE, 2mL/min) #l% S EMLEY 1 (5.0mg,
k=18 min). 2 (8.4 mg, =33 min); C2.3 &}
fil# HPLC (DAD faill#s, frillEK N 210 nm,
43% 1, 2 mL/min) f&52MED 3 (5.0 mg,
®R=13min). 4 (5.0mg, r=25min), C2.4 &}
#il#% HPLC (DAD faill#s, il 210 nm,
55%HEE, 2 mL/min) Hl&FEMHEY S (5.0 mg,
R=12min). 6 (5.0mg, ®R=20min). 7 (5.0 mg,
®rR=29 min). C3 % Sephadex LH-20 #¢k ¥ 4%
(HEE-K 9 D aifb 53 24E% 8 (10.5 mg),
HARER> 4 2% HPLC (DAD K28, #&0
WK N 2100 230nm, 67%H EE, 2 mL/min) %
B31LAY 9 (11.0 mg, tr=17 min). 13 (25.7 mg,
r=31 min), C6 % Sephadex LH-20 #¢/k: ¥ o
(HEE-7K 90 1) 4ifh 5 444 HPLC (DAD
K28, Kl KA 2104 2304 254, 280 nm, 85%
HEE, 2mL/min) $l#&SE0EY 10 (5.0mg, r=
9 min), 11 (5.0 mg, &R=15min). 12 (6.2 mg,

R=24 min).

3 ZHETE

E 1. LEMIRY, [0l -16.71 (¢ 0.09,
CH;OH), IRv o (cm™): 3407, 2926, 2854, 1640,
1456, 1260, 1101, 884 . #R #& HR-ESI-MS m/z:
353.208 8 [M+Na]" (15 AE N 353.4509), 1415
TRAN CuH3003, AEFFE N 7. 74 'H-NMR i
H, S X PLRARAE 2 A H R IE(E 5 6n 0.82 (3H,
s), 1.24 (3H, s), 1 MHIEXE(ES oy 1.14 (3H, d,
J=6.0Hz); {EIH XA 2 MakEAES on6.17 (1H,
s), 6.33 (1H, s); LAk, 7E 6n1.00~2.50 /77E 1 Ni%
SR E S0, HEN R TR R R R S
SHHESERK. BC-NMR Ei%kERIts 21 A
Wef5 5, 456 HSQC EIEHENT &M a5 1 APk
E50& 5c 181.7; 2 HXUR(E TUE 5c 173.3, 146.1,
124.6,121.0; 3 MHI3EIE 6023.8,19.7,12.5; 1 NiE
AR sp? RIS 506 60 70.45 6 > sp® ML H A
f551& oc 39.6, 34.1, 33.0, 25.6, 24.7, 23.2; 4 /> sp?
FAL IR S 5% oc 58.3,55.0, 53.7,35.3; LK 2
A sp? TG T 6c44.2,42.8. LEW 1A
VORI EEFNRG: 1 ANFRIEAT 2 40U BT S HE ) 3 A
IR JGiE R T 4 DAIFIREE, R TiEE 4 A
WAEAE, A 1 ATRE 1 Co AR LAY,
B—ZdEst 2D-NMR (B 1) B EdE 4, ik
WEM 1N Co 4G, H A RMEAE 2 4 o
B-AMIFIERSE #y . [FB @R H-1 1 H-4 5 C-2 1)
HMBC #2%, aJLLIRfA C-2 777E 1 NEREERUR.
Ah, Hs-21 1 H-17 5 6n 3.72 AMUAFAE H-H MK,
EAFAEAR NI RRE AR S, RN 6n3.72 5 C-13 F1 C-
16 A77E HMBC AH2¢, PRt C-21 BOZAFEAE 1 N2
FHUR. £ ROESY i, AIW%<%| H-8 5 Hs-19
H3-18, H3-18 5 H3-21 IS, K H-8. Hs-19 f
Hs-18 7E[FM, &4 B #AL; W H-14 5 H-9 1 H-
17 fIREDE, MIZER H-14. H-9 A1 H-17 76V TH #) 5
—, Ao, HT Ci-Coo B H HiEH, T
15183 ROESY {55 #iE C-20 fi7 OH HIAHX#4%Y,
A BT IR A S PR R 3 8O0 R 3 &
i, RIEAHT T R T C-20 7 OH [P 451
&40 1 B "TH-NMR A BC-NMR ¥4 W3 1. ¥tk
W 1 %% N 2,20-dihydroxyspregna-1,4-diene-3-
one, BT B AFWED), G % NI IASEAE A S5 A

&Y 2. TLEMERY), HHE HR-ESI-MS m/z:
351.193 2 [M+Na]* (i151E N 351.434 9), 3%
4T AN CaHas03, AMMEFEN 8. L&Y 2 K
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HO
0
— 'H-'HCOSY — HMBC
1 2

1 &M 12 MEMREEN"H NMR H8XE
Fig. 1 Structure and key 2D NMR data of compounds 1 and 2

Fx1 k&4 170289 'TH-NMR F1 BC-NMR 3% (600/150 MHz, CDCls)
Table 1 'H-NMR and *C-NMR data of compounds 1 and 2 (600/150 MHz, CDCls)

Wil : :
on oc on oc

1 6.33 (s) 124.6 6.32 (s) 124.1
2 146.1 146.2
3 181.7 181.6
4 6.17 (s) 121.0 6.18 (s) 121.1
5 173.3 172.8
6 2.45 (m) 33.0 2.45 (overlapped) 329
7 1.03 (overlapped), 1.96 (m) 34.1 1.08 (m), 1.99 (m) 33.9
8 1.60 (overlapped) 353 1.61 (dd, /= 3.6, 10.8 Hz) 35.4
9 1.03 (overlapped) 53.7 1.05 (td, J=4.2, 11.4, 23.4 Hz) 53.5
10 442 44.1
11 1.19 (overlapped), 1.66 (m) 25.6 1.69 (overlapped), 1.82 (m) 233
12 1.19 (overlapped), 1.64 (m) 24.7 1.43 (td, J=4.2, 13.2,25.8 Hz), 2.08 (m) 38.6
13 42.8 442
14 1.00 (overlapped) 55.0 1.12 (m) 55.7
15 1.22 (d, J=4.8 Hz), 2.14 (m) 39.6 1.29 (m), 1.69 (m) 24.6
16 1.70 (overlapped) 23.2 1.69 (m), 2.19 (m) 229
17 1.32 (q,J=9.0, 18.6 Hz) 583 2.52 (overlapped) 63.4
19 1.24 (s) 19.7 1.24 (s) 19.7
18 0.82 (s) 12.5 0.69 (s) 13.5
20 3.72 (m) 70.4 209.1
21 1.14 (d, /= 6.0 Hz) 23.8 2.12 (s) 315

'H-NMR 1 BC-NMR #i#ls (& 1) 51591 1%
P AR AR, B 7 7E BC-NMR B kb 14 6¢ 70.4
MEEEET, £ 7 11 6c209.1 HRIEES, #H—
# i H3-21 1 H-17 5 C-20 {1 HMBC #H5%, W1t
EW) 2 FISEHRE Y 1 B =Y. B R,

RIAEEY) 2 £ 1966 F O AL, FHRIE 7 H
ZERUT, LAY 2 %58 N 2-hydroxypregna-1,4-
diene-3,20-dione . AW 552 B IR MIE F R B, KA

WA 2 FFIRIN=H), I H AT 01 IR A TR
1B H NMR #¥5 .

tHEY 3: LEMHARY), HR-ESI-MS m/z:
359.140 0 [M+H]", 73N C20H2206. 'H-NMR
(600 MHz, CD;0D) §: 6.94 (1H, s, H-2), 6.76 (1H, d,
J = 8.4 Hz, H-5), 6.81 (1H, d, J = 8.4 Hz, H-6), 4.70
(1H, s, H-7), 3.14 (1H, s, H-8), 4.23 (1H, t, J=7.2 Hz,
H-9a), 3.78 (1H, m, H-9b), 3.85 (3H, s, 3-OMe), 6.94
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(1H, s, H-2"), 6.76 (1H, d, J = 8.4 Hz, H-5'), 6.81 (1H,
d, J=8.4 Hz, H-6", 4.70 (1H, s, H-7"), 3.14 (1H, s, H-
8", 4.23 (1H, t, J= 7.2 Hz, H-9'a), 3.78 (1H, m, H-9'b),
3.85 (3H, s, 3“OMe); '3C-NMR (150 MHz, CD;0OD)
5: 133.6 (C-1), 110.7 (C-2), 148.9 (C-3), 147.1 (C-4),
115.9 (C-5), 119.9 (C-6), 87.3 (C-7), 55.2 (C-8), 72.4
(C-9), 56.2 (3-OMe), 133.6 (C-1'), 110.7 (C-2'), 148.9
(C-3"), 147.1 (C-4"), 115.9 (C-5"), 119.9 (C-6"), 87.3 (C-
7", 55.2 (C-8"), 72.4 (C-9'), 56.2 (3'-OMe). LA I %i¥
L SCHRAT IR — 308, WS e B 3 AR E .

&Y 4. BtERR AR, HR-ESI-MS m/z:
371.410 0 [M_H]f, /\¥ﬁj‘ﬂ Co1H240¢. TH-NMR
(600 MHz, CDCl3) 6: 6.91 (1H, m, H-2), 6.87 (1H, m,
H-5), 6.88 (1H, m, H-6), 4.43 (1H, d, J = 6.6 Hz, H-7),
2.91 (1H, m, H-8), 4.13 (2H, d, J = 9.0 Hz, H-9), 6.91
(1H, m, H-2'), 6.87 (1H, m, H-5"), 6.88 (1H, m, H-6"),
4.87 (1H, d, J= 5.4 Hz, H-7", 3.35 (1H, m, H-8"), 3.83
(2H, m, H-9"), 3.89 (3H, s, 3-OMe), 3.90 (3H, s, 3"-
OMe), 3.91 (3H, s, 4-OMe); '3C-NMR (150 MHz,
CDCl) 8: 133.0 (C-1), 108.9 (C-2), 148.0 (C-3), 145.4
(C-4), 114.3 (C-5), 119.3 (C-6), 87.8 (C-7), 54.6 (C-8),
71.0 (C-9), 131.0 (C-1"), 108.6 (C-2", 148.9 (C-3"),
148.0 (C-4", 111.0 (C-5"), 117.7 (C-6"), 82.1 (C-7"), 50.2
(C-8"), 69.8 (C-9%, 56.0 (3-OMe), 56.0 (3-OMe), 56.0
(4-OMe). Al 5o I —209), s e &
V)4 NEFNEE .

&% 5: BEHK, HR-ESI-MS m/z
357.301 5 [M—H]", 273N CaoH2006. 'H-NMR
(600 MHz, CDCl3) d: 3.81 (1H, m, H-3), 4.27 (2H, d,
J=13.6 Hz, H-4), 3.06 (1H, dd, J = 14.4, 3.6 Hz, H-5a),
2.62 (1H, dd, J= 13.8, 10.2 Hz, H-5b), 7.52 (1H, s, H-
6), 7.03 (1H, s, H-2", 6.99 (1H, d, J = 8.4 Hz, H-5",
721 (1H, d, J = 8.4 Hz, H-6'), 6.64 (1H, s, H-2"), 6.86
(1H, d, J = 7.8 Hz, H-5"), 6.71 (1H, d, J= 7.8 Hz, H-
6", 3.91 (3H, s, 3-OMe), 3.86 (3H, s, 3-OMe); *C-
NMR (150 MHz, CDCls) J: 172.9 (C-1), 125.6 (C-2),
39.8 (C-3), 69.8 (C-4), 37.4 (C-5), 137.5 (C-6), 126.6 (C-
1), 112.7 (C-2"), 147.7 (C-3"), 146.8 (C-4"), 115.0 (C-5,
124.0 (C-6'), 129.8 (C-1"), 111.6 (C-2"), 146.8 (C-3"),
144.7 (C-4"), 114.7 (C-5"), 121.3 (C-6"), 56.0 (3'-
OMe), 55.9 (3'-OMe). LA FEdE5 SCifont i — 220,
W B AW 5 4 acutissimalignan B

& 6: HEKAK, HR-ESI-MS m/z:

359.301 5 [M+H]", 4 F 3N CaoH2n06. 'H-NMR
(600 MHz, CD;0D) : 2.65 (1H, m, H-2), 2.47 (1H, m,
H-3),3.92 (1H, t, J= 8.4 Hz, H-4a), 4.15 (1H, t, J = 8.4
Hz, H-4b), 2.51 (2H, m, H-5), 2.81 (1H, m, H-6a), 2.87
(1H, m, H-6b), 6.57 (1H, d, J= 8.4 Hz, H-2"), 6.69 (1H,
d,J=3.6 Hz, H-5", 6.50 (1H, d, J= 7.8 Hz, H-6"), 6.66
(1H, d, J=3.6 Hz, H-2"), 6.70 (1H, s, H-5"), 6.57 (1H,
m, H-6"), 3.77 (3H, s, 3'-OMe), 3.78 (3H, s, 3"-OMe);
13C-NMR (150 MHz, CD;0D) §: 181.5 (C-1), 47.5 (C-
2),42.3 (C-3), 72.7 (C-4), 38.7 (C-5), 35.1 (C-6), 131.3
(C-1", 113.0 (C-2'), 148.8 (C-3"), 146.1 (C-4"), 115.9
(C-5", 122.0 (C-6"), 130.6 (C-1"), 113.6 (C-2"), 148.8
(C-3"), 146.2 (C-4"), 115.9 (C-5"), 122.8 (C-6"), 56.1
(3'-OMe), 56.1 (3"-OMe). LA % 5 SClf Xt e —
;Y MUEEEEY 6 AT DR E .

&% 7: BOKHK, HR-ESI-MS m/z
345301 5 [M+H]*, 4T 3R A CpH20s. 'H-NMR
(600 MHz, CDCl3) d: 6.49 (1H, s, H-3), 6.58 (1H, d,
J =17.8 Hz, H-5), 6.79 (1H, d, J = 7.8 Hz, H-6), 2.57
(1H, dd, J=13.2, 6.6 Hz, H-7a), 2.52 (1H, dd, /= 13.8,
7.2 Hz, H-7b), 2.17 (1H, m, H-8), 3.92 (1H, m, H-9a),
3.53 (1H, m, H-9b), 3.81 (3H, s, 2-OMe), 6.49 (1H, s,
H-3"), 6.58 (1H, d, J = 7.8 Hz, H-5), 6.79 (1H, d, J =
7.8 Hz, H-6"), 2.57 (1H, dd, J = 13.2, 6.6 Hz, H-7"a),
2.52 (1H, dd, J=13.8, 7.2 Hz, H-7'b), 2.17 (1H, m, H-
8", 3.92 (1H, m, H-9'a), 3.53 (1H, m, H-9'b), 3.81 (3H,
s, 2'-OMe); 3C-NMR (150 MHz, CD;0D) 6: 143.9 (C-
1), 146.4 (C-2), 111.1 (C-3), 132.3 (C-4), 121.4 (C-5),
114.1 (C-6), 39.2 (C-7), 46.5 (C-8), 73.3 (C-9), 55.8 (2-
OMe), 143.9 (C-1), 146.4 (C-2'), 111.1 (C-3), 132.3
(C-4"), 121.4 (C-5"), 114.1 (C-6"), 39.2 (C-7"), 46.5 (C-
8"),73.3 (C-9"), 55.8 (2'-OMe). LA b 5 SCiikx I
— 322, MU TG E Y T R 3,4- A BRI SRR

&Y 8: HE K K, HR-ESI-MS m/z:
418.161 7 [M+H]", 731N C2Hz60s. 'H-NMR
(600 MHz, CDCls) 0: 6.58 (4H, s, H-3, 3', 5, 5'), 5.52
(2H, brs, OH-7, 7'), 4.73 (2H, d, J = 3.0 Hz, H-7, 7"),
4.28 (2H, m, H-9b, 9b'), 3.90 (14H, overlapped, H-9a,
9a’,2,2',6,6'-OMe), 3.10 (2H, m, H-8, 8'); '3C-NMR
(150 MHz, CDCl3) 0: 54.5 (C-8, 8'), 56.5 (3, 3, 5, 5'-
OMe), 71.9 (C-9, 9"), 86.1 (C-7, 7'), 102.9 (C-3, 3", 5,
5%, 132.2 (C-1, 1), 134.5 (C-4, 4'), 147.3 (C-2, 2', 6,
6. L EEHE 5 Sk B — 30, WS e &Y
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8 N 2,6,2",6'-tetramethoxy-4,4'-bis-(2,3-epoxy-1-
hydroxypropyl) biphenyl.

e 9: BtERM AR, HR-ESI-MS m/z:
356.124 7 [M+H]", 73 A CaoH06. 'H-NMR
(600 MHz, CDCIs) d: 6.77~6.89 (6H, overlapped, H-
2,2',5,5',6,6",4.72 (2H, m, H-2, 6), 4.24 (2H, m, H-
4b, 8b), 3.87 (2H, m, H-4a, 8a), 3.08 (2H, m, H-1, 5),
5.95 (2H, s, -OCH,0), 5.64 (1H, s, -OH), 3.90 (3H, s,
3-OMe); BC-NMR (150 MHz, CDCl;) d: 54.2 (C-1),
85.8 (C-2), 71.7 (C-4), 54.3 (C-5), 85.8 (C-6), 71.7 (C-
8), 132.9 (C-1"), 108.6 (C-2'), 147.1 (C-3"), 145.3 (C-
4'), 114.3 (C-5"), 119.0 (C-6'), 135.1 (C-1"), 106.5 (C-
2"), 146.7 (C-3"), 148.0 (C-4"), 108.2 (C-5"), 119.3 (C-
6'"), 101.0 (-OCH,0-), 55.9 (3'-OMe). DL _E#¥E 5
RO I — 35024, WS A B 9 AT .

& 10 TEMARY . HR-ESI-MS m/z:
413.159 8 [M+H]", 77 A CaaHss040 'H-NMR
(600 MHz, CD;0D) 6: 7.71 (1H, dd, J= 4.8, 3.0 Hz, H-
2),7.62 (1H, dd, J= 4.8, 3.0 Hz, H-3), 4.21 (1H, m, H-
6), 1.68 (1H, m, H-7), 1.34 (2H, m, H-8), 1.43 (2H, m,
H-9), 1.37 (2H, m, H-10), 0.94 (3H, d, J= 7.2 Hz, H-
11), 1.36 (2H, m, H-12), 0.92 (3H, d, J= 7.2 Hz, H-13),
7.71 (1H, dd, J = 4.8, 3.0 Hz, H-2'), 7.62 (1H, dd, J =
4.8,3.0 Hz, H-3'), 421 (1H, m, H-6"), 1.68 (1H, m, H-
7', 1.34 (2H, m, H-8'), 1.43 (2H, m, H-9"), 1.37 (2H,
m, H-10"), 0.94 (3H, d, J= 7.2 Hz, H-11"), 1.36 (2H, m,
H-12'),0.92 3H, d,J=7.2 Hz, H-13"); 3C-NMR (150
MHz, CD;0D) ¢: 133.4 (C-1), 129.7 (C-2), 132.2 (C-
3), 169.1 (C-4), 68.9 (C-6), 40.0 (C-7), 31.4 (C-8), 29.9
(C-9), 24.7 (C-10), 14.2 (C-00), 23.9 (C-12), 11.2 (C-
13), 133.4 (C-1"), 129.7 (C-2), 132.2 (C-3"), 169.1 (C-
4'), 68.9 (C-6"), 40.0 (C-7'), 31.4 (C-8'), 29.9 (C-9"),
24.7 (C-10"), 14.2 (C-11"), 23.9 (C-12'), 11.2 (C-13").
DA 5 SR R — 502, BUS S 10 4R
KR R

tEY 11: AWM RY), HR-ESI-MS m/z:
353.301 5 [M+H]", 134 CuH36040 'H-NMR
(600 MHz, CD;0OD) 6: 2.34 (2H, t, J = 7.2 Hz, H-2),
1.61 (2H, m, H-3), 1.30 (2H, m, H-4), 1.30 (2H, m, H-
5), 1.30 (2H, m, H-6), 1.30 (2H, m, H-7), 2.05 (2H, m,
H-8), 5.34 (1H, m, H-9), 5.34 (1H, m, H-10), 2.79 (2H,
m, H-11), 5.34 (1H, m, H-12), 5.34 (1H, m, H-13), 2.79
(2H, m, H-14), 5.34 (1H, m, H-15), 5.34 (1H, m, H-16),

2.05 (2H, m, H-17), 0.97 (3H, t,J= 7.8 Hz, H-18), 4.13
(1H, dd,J=11.4,7.2 Hz, H-1'a), 4.05 (1H, dd, J=11.4,
7.2 Hz, H-1'b), 3.91 (1H, d, J = 13.2 Hz, H-2'), 3.80
(1H, dd, J= 5.4, 3.0 Hz, H-3'a), 3.54 (1H, dd, J = 5.4,
3.0 Hz, H-3'b); '3C-NMR (150 MHz, CD;0D) 6: 175.3
(C-1), 34.7 (C-2), 25.8 (C-3), 30.0 (C-4), 30.0 (C-5),
30.5 (C-6), 30.5 (C-7), 28.0 (C-8), 132.5 (C-9), 128.7
(C-10), 26.2 (C-11), 128.9 (C-12), 129.0 (C-13), 26.3
(C-14), 128.0 (C-15), 130.9 (C-16), 21.3 (C-17), 14.5
(C-18),66.3 (C-1"),70.9 (C-2'), 63.9 (C-3"). LA L%
5OCwoe e — e, s ENEY 11 1-
linolenoylglycerol.

& 12: LEOMPIRY), HR-ESI-MS m/z:
353.301 5 [M+H]*, 4 F:A~ C2H3604. 'H-NMR
(600 MHz, CD;0D) ¢: 2.36 (2H, t, J = 7.2 Hz, H-2),
1.29 (2H, m, H-3), 2.07 (2H, m, H-4), 2.07 (2H, m, H-
5),2.07 (2H, m, H-6), 2.07 (2H, m, H-7), 2.07 2H, m,
H-8), 5.29 (1H, m, H-9), 5.29 (1H, m, H-10), 2.07 (2H,
m, H-11), 5.29 (1H, m, H-12), 5.29 (1H, m, H-13), 2.07
(2H, m, H-14), 5.29 (1H, m, H-15), 5.29 (1H, m, H-16),
1.68 (2H, m, H-17), 0.96 (3H, t, J=7.6 Hz, H-18), 4.91
(1H, q, J = 4.9 Hz, H-1"), 3.81 (1H, t, J = 4.6 Hz, H-
2'a), 2.79 (1H, t,J= 5.4 Hz, H-2'b), 3.81 (1H, t, J=4.6
Hz, H-3'a), 2.79 (1H, t, J = 5.4 Hz, H-3'b); *C-NMR
(150 MHz, CD;0D) 6: 175.1 (C-1), 34.9 (C-2), 26.3 (C-
3), 30.5 (C-4), 30.1 (C-5), 30.1 (C-6), 30.0 (C-7), 28.0
(C-8), 132.5(C-9), 128.0 (C-10), 26.2 (C-11), 129.0 (C-
12), 130.4 (C-13), 25.8 (C-14), 128.7 (C-15), 130.8 (C-
16), 21.3 (C-17), 14.5 (C-18), 76.3 (C-1"), 61.5 (C-2"),
61.4 (C-3"). LA EEHE 5 SCHlifons BE— 25027, s etk
&%) 12 24 2-linolenoylglycerol.

EM13: BtERH AR, HR-ESI-MS m/z:
344.066 8 [M+H]", 7+ ¥y CisHi607. 'H-NMR
(600 MHz, CDCl3) §: 7.08 (1H, s, H-2), 6.87 (1H, d,
J = 8.4 Hz, H-5), 6.94 (1H, d, J = 8.4 Hz, H-6), 7.55
(1H, d, J = 8.4 Hz, H-7), 6.22 (1H, d, J = 16.2 Hz, H-
8), 7.61 (1H, s, H-3"), 7.53 (1H, d, J = 8.4 Hz, H-5'),
6.91 (1H, d, J = 8.4 Hz, H-6"), 3.81 (3H, s, 1”-OMe),
3.88 (3H, s, 4-OMe); '*C-NMR (150 MHz, CDCl;) 6:
127.1 (C-1), 114.1 (C-2), 146.9 (C-3), 149.2 (C-4),
114.7 (C-5), 122.4 (C-6), 145.5 (C-7), 115.3 (C-8),
167.8 (C-9), 143.6 (C-1'), 144.2 (C-2'), 116.4 (C-3"),
122.1 (C-4), 123.5 (C-5"), 114.7 (C-6'), 168.6 (C-1"),
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51.8 (1"-OMe), 52.1 (4-OMe). DL E%di 5 SCikxiE—
;e MEENEY 13 N 4-carbomethoxy-2'-
hydroxyphenyl ferulate.
4 HREFEIHIERRK HIV fREE

SR FH R K R S T AR AR & e 13
ML EPI5T HeLa-NH2 400 35E 74k HIV-1 93 25 (1)
TEE

HeLa-NH2 4028 JH AL £ B 1X10° 4~/mL 1]
YU E, LA 100.0 uL/ALEERET 96 FLbRT, BE
AINANR IS F 2 . AN IORE S R REZH R 45 2454
BB 3 ATAT. 5 120 HIEIGEE S, 4284
10 pmol/L FRIIAEShIR G BIZH i A I e 45 IR ow
10 pmol/L I 25U i), #REER59% 24 h J5, TR
Wi R AL 10.0 pL CCK-8 X7, & 37 C
BFRFEROEE 2 h, BUBEES, TEBEARC A
450 nm MR (4D EH. R AR EE
YHMIAFIE R o 45 SRR IA LS 25 20 ATV 535 =90%,
B DA IR B AT R TR HIV R RS AR
M. R WE 2,

AHRIATIGT R = (A s — A w)/(A se— A 51)

140m=
120 -

1004 Z

H
H
H

80

60=4

AT/ %

40~

20

O

-

X\J‘Hﬁllll 2 -g 456 ; zlz 9 5)11;[213
B2 L& 1~13% HeLa-NH2 BRSHEMNELER (X ¢,
n=3)

Fig.2 Results of toxicity assay of compound 1—13 on HeLa-
NH2 cells (X £ S,n=3)

HeLa-NH2 4 28 AL % A 1X10° >/mL )
MRS, LA 100.0 pL/ALERN T 96 fLBRH, WE
ANINEE BT R, 2524 (10 pmol/L) 2H S BH 424
(prostratin, 10umol/L) #H, &F4Hi% 3 MFAT. £F 12h
21T I U B 5 N AR U i VR (A B3 1 =90 %ol Y
FEMIRIE), 4REERTFF 12 h, R KRR
ey B AR &, 4% U] AT AR, R 13
MUEPIRT HeLa-NH2 20075k HIV 5 55 1 H0E
AP, THERERNTE R HIV JREEOE . 4558

K 3,

HE 3 /0, FrAAEYITE 10.0 pmol/L ¥k
RO A, JHHAAY 6. 10~12 £ 10.0
umol/L I, Hid i AR HIV B35 28.2~38.9 i
(P<<0.001), FIHBLFREGEEME, BHIEZ
prostratin {7~ H IEGE G 14 40.0 £ (P<0.001).

50—
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40 I ko ******
m Hkk
30
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I
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A BMEL 203 4 5 6 7 8 910 1112 13

Lx AL "P<0.001
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B3 HWEMHERRHIV EENESER (X£s,n=3)
Fig. 3 Results of compound-activated latent HIV activity
assay (Xt s,n=3)

5 g

HIV /& T EON S B i) 2. BAR
HAART 7] LU KR EZ (] HIV =2, A7 200%
RIS R R, (R i TR R R AP AE 3L
IR TCIEAT RG24 Al T I 0 R B Hai
18, HHATRRYRIEN) LRA FhEARZ , HAR WA
ABEZRAIE . 2 TORBUIANRZR R B —
SE HBETE AR HIV RTEYE, SR S8 06 bR il
AR AN R IR B2 B — € B AR
HIV {EVER, BT K IEEOE 72l . AWT5T
fUAE HeLa-NH2 4HJREAT T EVEVEGT, JE2RHRH]
Z R A AT PR, R — 2B TS
TEAR HIV RO FIALAE], D9 S84 ST 5 A P #5848
FRALEIRAKE . BA, ABEFAE THEY 1 C-
20 7. OH (IS5 H, RS AREl & %A i, 18
AR X-Ray S8 77AM & HAL AR R .
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