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Diterpenes from stem bark of Euphorbia neriifolia

YAN Shi-li, LI Yan-hong, LI Rong-tao, CHEN Xuan-qin
Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China

Abstract: Objective To investigate the diterpenes from the stem bark of Euphorbia neriifolia L. and their anti-HIV-1 activity.
Methods The chemical constituents were isolated and purified by column chromatography over silica gel, ODS, MCI CHP-20P,
Sephadex LH-20, and preparative HPLC. Their structures were identified by the analysis of their physicochemical properties and the
spectral data of NMR and MS. The anti-HIV-1 activity of the compounds was tested by cell detection models established by HIV-1
NL4-3 infected MT-4 cells. Results Nine compounds were isolated from the stem bark of the plant, namely 12a-acetoxy-
3B,7a-dihydroxy-8a-methoxyingol (1), 3f,80,12a-triacetoxy-7a-benzoyloxyingol (2), 3p,8a,12a-triacetoxy-7o-tigloyloxyingol (3),
ent-3-oxoatis-160,17-acetonide (4), 13B-hydroxy-3,15-dioxoatis-16-ene (5), ent-3f,(13S)-dihydroxyatis-16-en-14-one (6), atis-16-
en-14-o0x0-3f,13(S)-diol (7), ent-(13S),18-dihydroxyatis-16-ene-3,14-dione (8), 4,13B-dihydroxy-14-oxo-3,4-secoatis-16-en-3-oic
acid methyl ester (9). Conclusion Compound 1 is a new natural product. Compounds 2—4, and 6—8 are isolated from the plant for
the first time. Furthermore, compound 4 exhibited moderate anti-HIV-1 activities, with ECs, values of 8.7 pg/mL (SI = 1.92).

Key words: Fuphorbia neriifolia L.; ingol diterpene; atisane diterpene; 12a-acetoxy-3f,7a-dihydroxy-8a-methoxyingol; anti-HIV-1

activity

% Wl % Euphorbia neriifolia L. N K i F AR 387, IRV, mraiZEAY, A
(Euphorbiaceae) K&K J& Euphorbia Linn.  #HHY), AV KR, W, 75 S A s R
WEARNTAR, FUTFEE, E/-TEE, HRE COA AT I B A BT HIV-1 35 1% 5 =i AH
AT R, MR RS, LT TIRE Feffil, T T AR R R AR AR
B, S NI EE Gt 2h, (PUXURINEZGEY)  WIWFFerh, RGN EE2E B 75% A - 7K SR B A7) e

WisBA: 2017-03-02

HEEWE: FEXEAREREETRIIHE (21572082)

TEEEN: GUtR (1990—), 5, (et WFF75 My KRR S:. E-mail: sdyanshili@163.com

HBEEE BREKR (1980—), 5, BilASl, RIZER, BT RNMEY: . Tel: (0871)65920657  E-mail: chenxuanginl2@aliyun.com



* 3700 ° ¢3d

Chinese Traditional and Herbal Drugs 25 48 % % 18 ] 201749 A

TR OB AU R AT — 2 90 HIV-1 351, 9 7 34k
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£ Tk AR KR 3B, 70 Rk -8a- H ARk 4 B T bt
(12a-acetoxy-3B,7a-dihydroxy-8a-methoxyingol, 1)
3B,8a,120- = 2, Bk 4 3 -7a- 7K H Ik 480 5% 4 BE T bt
( 3B,8a,120a-triacetoxy-7a-benzoyloxyingol , 2 ) .

3B,80,120- = £, ik 48 5 -7 B 57 K 4R 2 2 B T Ot
(3B,8a,120-triacetoxy-7a-tigloyloxyingol, 3). XJHL-
3- AR P B AR 4 -160,17- %5 TN BH - ( ent-3-oxoatis-
160,17-acetonide, 4) 13B-F22E-3,15- A ARFT &4
$e-16-4% (13B-hydroxy-3,15-dioxoatis-16-ene, 5)-
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X B -3B,(138)- - 52 5 Fi] 5 AE 5t -16- i -14-F  [ent-
3B,(13S5)-dihydroxyatis-16-en-14-one, 6] 3[,13(S)-
TR FL ] B AR S -16- M5 -14-1  [atis-16-en-14-0xo-
3B,13(S)-diol, 7]~ ¥ ik-(13S),18- " F2 LR £ A i-16-
J#i-3,14- TR [ent-(13S),18-dihydroxyatis-16-ene-3,14-
dione, 8]. 4,13p-"F3E-14-51-3,4-FFIRB £ A fi -
16-4%5-3-FR Hlig  (4,13B-dihydroxy-14-ox0-3,4-secoatis-
16-en-3-oic acid methyl ester, 9). 1, tLEW1 N
TR, B 2~4. 6~8 e IR MENIE 15y
B3 Fra ST 1P HIV-1 iR EEpRis YR,
RIUEY) 4 BA 2R HIV-1 31 [PEECH Rok
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Fig.1 Chemical structures of compounds 1—9
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Bruker AM-400. DRX-500 5%, AVANCE III 600
B F LRI (FEE Bruker 2 F]); JASCO
DIP-370 BUH R e ei (HAS KA 1),
Agilent 1200 BY = 2GR AH RS A (£ Agilent BHE
HIRAT]D; VG Autospec-3000 it (GEE VG A
")) [AHEFEAE ODS (40~60 um, £ [E Merck
/x]); MCI CHP-20P (75~150 pm, H 7 Mitsubishi
/v ); Sephadex LH-20(Fii # Amersham Biosciences
AT R (80~100. 100~200. 200~300 H,
BT GFasy BRI G HEEREZER (F 5
HEAL T PR D,

SWIEZE R T Z B TR, JFEYH R
B3 TR b SRR B 2R A B 8
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TREAT IR - ZEI 4 I, 3 3IEE IR CFRIR S 265.0
go FMIREHR 1.5 f5EER (100~200 H) #:4f,

2k MCI, FHHEE-K (30%- 60%- 75%-~ 90%-
100%) B EEBENL, #E G h 4 3455 Fr. 1~
IV, Fr.1 & REEERA A 454 Sephadex LH-20
(EAh-HEE 1 1) M HPLC (HEE-/K 80%) 7534k
Y1 (5.1mg). 2 (7.3 mg). 3 (18.6 mg). Fr. Il
2 ODS RAHF: A HEE-7K (30%- 40%-~ 50%-
60%-+ 70%-+ 80%. 90%-. 100%) FAFELEM, )2
Kok Hoy /4 N4 Fr. T-a~11-d. Fr. 1l-a &%
SRERHE (it 45 A Sephadex LH-20 (&({/i-HIfE 1 :
1) ALK HPLC (FEEE-7K 45%) 5 54k&4) 8 (5.2 mg),
Fr. I-b & B RERAE (3 345G Sephadex LH-20 (5
f5-HEE 1 1) LK HPLC (FEE-K 40%) 1351404
Y7 (3.8mg) 19 (11.1 mg), Fr.l-c &S Skt
B 454 Sephadex LH-20 (&A5-HEE 1:1) K
HPLC (HIEE-7K 40%) 152G 5 (321.7mg) F1 6
(103.4 mg), Fr. [I-d & R FEERAE (A1 454 Sephadex
LH-20 CE4h5-FEE 1 1D 52a4 (10.0mg).
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a1 BlEiE, KRR-OBE (10%) &
KRB, [a]7 +16.4° (¢ 0.10, ). HR-ESI-MS m/z
445.221 0 [M+Na]" GiH5A{H 445219 7) AHH T
X Cy3H307 AHEFIE N 7. 'H-NMR (600 MHz,
CDCLy) % (& D #ufll 7 MHIEES, 20008
0.95 (3H, s), 1.03 (3H, s), 2.06 (3H, s), 3.34 (3H, s),
0.99 (3H, d, J=7.3 Hz), 1.02 (3H, d, J = 7.9 Hz), 2.00
(3H,d,J=0.8 Hz). HH, opy3.34 L8Ry 1 AH
S LB, PC-NMR (150 MHz, CDCl3) i (% 1)
4h4 DEPT 3050, AW 1 HAFEAE 1 DRI oc
210.3, 1 NLEEAIE 6c 1725+ 209, 1 X5 XK oc
1183, 143.3, 2 NMERMIZE o 73.3+ 774, 44>
HEERE R 6c 73.1. 740, 77.0. 814, 44
'H-NMR Al PC-NMR i, af &b &4 1 £45 1 A~
AR L A SRR, TR 20 NS 540
BREAE SR BR2e 1A BREE. 1 AMBEE . 1 X U
3 AR, EF 4 AN, WL EY 1
AR —wEEY. &5 cintiEll, Lok

Y1 W% HEYE S euphorantin T /5 EEARALL, R C-4
P C-15 A I SR T 28 il o & I X AIAE
7+, euphorantin I [ C-7. C-8 Al C-12 {7 FELACIE
Iy AR AL . AR OWERE, mikEw
1 A HERES LmESE 2 MIURE. 81 HMBC
A H-"H COSY # (|8 2) #isE 7 HEIE S ZH4A
B EUARALE . HMBC #5278 OMe (0 3.34) 5
C-8 (6c 81.4) FHIC, UiHHHAIELE C-8 fi7; H-12
(0n 4.87) 5 OAc EWIFRIEIR (Jc 172.5) FHG,
Bl Z WL 4 4E C-12 fz. 'H-'H COSY iy,
H-7/H-8/H-9/H-11/H-12/H;-20 [ HIESE C-8 F1
C-12 A& AR th4h, #4E 'H-"H COSY i+,
H-7/H-8/H-9/H-11/H-12/H;-20 #1 H-1/H-2/H-3 {4
K, WHH C-3 K& C-7 WM, 5601, HEl
2 ANFRILAY RIELE C-3 A1 C-7, H3-20 (64 0.99) 59K
SHREE (0 210.3) HIAHIR, 7N C-14 fipkikiEil .
H;-17 (6 2.00) 5%tk (5c 143.3) AL, H-8 (du
2.00) SRR (0c 143.3) HIMIZE, HE (0u5.79) 5
C-4 (6c 73.3) HIAHIS, 6B XA C-5 Al C-6.

#1 A4 14 '"H-NMR 71 “C-NMR #iE
Table 1 'H-NMR and *C-NMR data for compound 1

WAL Ou ¢ WAL Ou ¢
1 1.57 (1H, d, J = 14.7 Hz, H-1a) 324 | 12 4.87 dd (1H, dd, J = 11.0, 4.0 Hz) 73.1

2.70 (1H, dd, J = 14.8, 9.0 Hz, H-1b) 13 2.97 (1H, m) 442
2 2.28 (1H, m) 32.8 | 14 — 210.3
3 434 (1H,d,J=8.4) 770 | 15 — 77.4
4 — 733 | 16 1.02 (3H, d, J=7.9 Hz) 17.1
5 5.79 (1H, brs) 1183 | 17 2.00 (3H, d, /= 0.8 Hz) 18.0
6 — 1433 | 18 1.03 (3H, s) 29.6
7 4.33 (1H, brs) 740 | 19 0.95 (3H, s) 17.3
8 2.94 (1H, dd, J=10.1, 1.6 Hz) 81.4 | 20 0.99 (3H, d, J=7.3 Hz) 13.8
9 1.27 (1H, t,J=9.7 Hz) 273 | 8-OMe 3.34 3H, s) 56.4
10 — 200 | 12-OAc  2.06 (3H, s) 20.9
11 0.89 (1H, dd, J=11.0, 9.6 Hz) 32.0 172.5

A 1 IR B "TH-NMR & ROESY i
(E2) W%, J3=8.1Hz, UK Hy-1 KA
YT H-2 5 H-3 & o BUa™, H-1p/Me-16 F
H-3/H-5 ) ROESY #H>K, Wikl X, thak,
Me-17/H-7 Me-17/H-8. H-8/Me-19. H-12/Me-19
A1 H-13/Me-19 ] ROESY #H%, ii#H H-7. H-8.
H-12 1 H-13 #B2 B X\, H-5 5 H-7 1] ROESY
MU 5 et E P, Me-18/H-9 #

Me-18/H-11 (G BEHT H-9 Al H-11 52 o B . H-3
5 H-5 AHDE, RPT C4 5 C-15 MHARZ B
e Rk E A A SR 1 BR, 53
HRARTE 21 =4 8-methoxy-12-O-acetylingol 44
H— 307, LR SR T A AR A A B AR (A R
s . P CmkHRIE 8-methoxy-12-O-acetylingol N
3,12-O-diacetyl-7-O-benzoyl-8-methoxyingol 7t 0.1
mol/L 2 S B F) HY VA VR AR IR I 22 7 1« AE AR
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2 k&% 1 HEE HMBC (a) 1 ROESY (b) #H%
Fig. 2 Key HMBC (a) and ROESY (b) correlations of
compound 1

FR SRS FE R, ARSI SRR B mR, R thE
BB IRS E ) 1 AT REMERAR . 55— 5T,
FEA ISR R BBRBR 15 100 T, 18 i R e PRk 4% 8-OH
AL, AT AL A 1 WTREMERER . BhAh,
AT N KRB 2 25159 25 e 2 i[RI A
HIAIE . SR B LB 1 St e B — &,
R, 2 E9) 1 4 120-acetoxy-3B,7a-dihydroxy-
8a-methoxyingol, HEMII A 1 ANF RN, Mk
NI =4,

EY 2. Bk, KRKR-OF (10%) &
K ¥ {4, ESI-MS m/z: 619 [M+Na]", 2 73
C33H4010- 'H-NMR (600 MHz, CD;0D) ¢: 7.98 (2H,
d, J=7.4 Hz, H-3), 7.61 (H, t, J = 7.4 Hz, H-5'), 7.48
(2H, t, J = 7.7 Hz, H-4'), 5.80 (1H, brs, H-5), 5.41
(1H, d, J = 8.5 Hz, H-3), 5.14 (1H, brs, H-7), 4.97
(1H, dd, J = 11.1, 3.7 Hz, H-12), 4.89 (1H, dd, J =
10.8, 1.8 Hz, H-8), 3.04 (1H, m, H-13), 2.81 (1H, dd,
J =149, 9.0 Hz, H-1a), 2.45 (1H, m, H-2), 2.14 (3H,
m, H-17), 2.11 (3H, m, OAc), 2.06 (3H, m, OAc), 2.03
(3H, m, OAc), 1.68 (1H, d, J = 14.9 Hz, H-1b), 1.55
(1H, t,J=10.5 Hz, H-9), 1.16 (1H, overlapped, H-11),
1.13 (3H, s, H-18), 1.05 (3H, d, J = 7.3 Hz, H-20),
0.99 (3H, d, J = 7.4 Hz, H-16), 0.81 (3H, s, H-19);
PC-NMR (150 MHz, CD;0D) : 206.1 (C-14), 171.0
(OAc), 170.5 (OAc), 170.2 (OAc), 166.3 (C-1'), 139.8
(C-6), 134.2 (C-5"), 130.9 (C-3"), 130.2 (C-2'), 129.5
(C-4"), 118.8 (C-5), 81.1 (C-8), 78.0 (C-3), 72.7 (C-7),
722 (C-4), 71.4 (C-12), 70.6 C-15), 43.5 (C-13), 32.0
(C-2), 31.8 (C-11), 31.7 (C-1), 29.3 (C-18), 26.3
(C-9), 20.9 (OAc), 20.8 (OAc), 20.8 (OAc), 20.5
(C-10), 17.5 (C-17), 16.6 (C-16), 16.1 (C-19), 13.7
(C-20). DA% 5 ScikipoE — 5, S am
2 1 3B,80,120- = LA IE-To- 2 H AR S 8Bl T4t

&Y 3. alEig, KRKR-CBE (10%) &
K% 4, ESI-MS m/z: 597 [M+Na]", 2 73
C31H4010- 'H-NMR (500 MHz, CD;0D) ¢: 6.89 (1H,
q, J=7.0 Hz, H-3'), 5.78 (1H, brs, H-5), 5.42 (1H, d,
J = 8.5 Hz, H-3), 5.02 (1H, brs, H-7), 4.92 (1H, dd,
J=11.1, 3.9 Hz, H-12), 471 (1H, dd, J = 10.9, 1.9
Hz, H-8), 3.04 (1H, m, H-13), 2.82 (1H, dd, J = 14.9,
9.0 Hz, H-1a), 2.47 (1H, m, H-2), 2.13 (3H, m, H-17),
2.11 (3H, m, OAc), 2.11 (3H, m, OAc), 2.09 (3H, m,
OAc), 1.85 (3H, dd, J = 7.0, 1.4 Hz, H-4"), 1.83 (3H, 1,
J = 1.4 Hz, H-5", 1.70 (1H, d, J = 14.8 Hz, H-1b),
1.46 (1H, t, J = 10.0 Hz, H-9), 1.14 (1H, overlapped,
H-11), 1.13 (3H, s, H-18), 1.11 (3H, d, J = 6.0 Hz,
H-20), 1.05 3H, d, J = 7.3 Hz, H-16), 0.82 (3H, s,
H-19); *C-NMR (125 MHz, CD;0D) 6: 208.8 (C-14),
172.2 (OAc), 172.0 (OAc), 171.6 (OAc), 168.7 (C-1'),
140.3 (C-2'), 139.5 (C-6), 129.5 (C-3'), 119.1 (C-5),
78.5 (C-8), 77.7 (C-3), 75.0 (C-4), 72.6 (C-7), 72.5
(C-15), 72.3 (C-12), 44.1 (C-13), 32.2 (C-2), 32.2
(C-1), 30.6 (C-11), 29.3 (C-18), 26.5 (C-9), 20.9
(OAc), 20.9 (OAc), 20.5 (OAc), 20.4 (C-10), 17.7
(C-17), 17.4 (C-16), 16.7 (C-19), 14.5 (C-4), 13.7
(C-20), 12.2 (C-5"). VA_EXd 5 Scikfis — 5™, %
Y EALEW 3 938,80, 120- = 2 BEE FE-To- 12 FL R R
FEGEBE T HE

e 4: Btaf, KRKR-CBE (10%) &
47 0, ESI-MS m/z 383 [M+Na]', 4 T3
C»3H3603. 'H-NMR (600 MHz, CDCl5) d: 3.97 (1H, d,
J = 8.4 Hz, H-17a), 3.60 (1H, d, J = 8.4 Hz, H-17b),
2.55 (1H, m, H-2a), 2.31 (1H, m, H-2b), 1.98 (1H, t,
J =12.2 Hz, H-11a), 1.82 (1H, m, H-14a), 1.81 (1H,
m, H-1a), 1.73 (1H, m, H-12), 1.53 (2H, m, H-13),
1.52 (1H, m, H-7a), 1.52 (2H, m, H-6), 1.51 (2H, m,
H-15), 1.49 (1H, m, H-1b), 1.46 (3H, s, H-2'), 1.45
3H, s, H-3"), 1.32 (1H, m, H-11b), 1.30 (1H, m, H-5),
1.28 (1H, m, H-9), 1.19 (1H, m, H-7b), 1.16 (3H, s,
H-20), 1.09 (3H, s, H-18), 1.06 (3H, s, H-19), 0.81
(1H, m, H-14b); “C-NMR (150 MHz, CDCl;) §:
217.4 (C-3), 108.8 (C-1'), 82.6 (C-16), 74.3 (C-17),
55.6 (C-5), 53.8 (C-15), 50.4 (C-9), 47.6 (C-4), 38.8
(C-7), 37.9 (C-1), 37.1 (C-10), 34.0 (C-12), 34.0 (C-2),
33.1 (C-8), 27.5 (C-3"), 27.3 (C-14), 27.1 (C-2'), 26.1
(C-18),23.3 (C-13), 23.0 (C-11), 21.6 (C-19), 19.6 (C-6),
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13.6 (C-20), VA E¥tf 5 cikapiE—3", #sett
BN 4 Fyxet -3 ARBT S AR - 160, 17-Z8 TR B o

wEW 5. Lt REE GRED, KREKR-2
2 (10%) B4 (5. ESI-MS m/z: 383 [M+Na]',
4373 Cp3H3605. 'H-NMR (400 MHz, CD;COCD;)
5:4.90 (1H, dd, J= 4.1, 2.4 Hz, H-17a), 4.75 (1H, dd,
J=3.7,1.9 Hz, H-17b), 3.85 (1H, t, J = 3.5 Hz, H-13),
2.66 (1H, m, H-12), 2.30 (1H, m, H-7a), 2.26 (2H, m,
H-15), 1.88 (1H, m, H-11a), 1.75 (1H, m, H-11b), 1.72
(2H, m, H-6), 1.47 (1H, m, H-5), 1.06 (1H, m, H-1b),
0.96 (3H, s, H-18), 0.87 (1H, m, H-7b), 0.74 (3H, s,
H-19), 0.68 (3H, s, H-20); "“C-NMR (100 MHz,
CD;COCD;) d: 217.5 (C-15), 215.1 (C-3), 144.8
(C-16), 110.0 (C-17), 75.6 (C-13), 55.5 (C-5), 51.6
(C-9), 47.7 (C-4), 47.5 (C-8), 46.5 (C-12), 43.8 (C-14),
382 (C-10), 37.3 (C-1), 34.5 (C-2), 31.3 (C-7), 26.4
(C-19), 262 (C-11), 22.0 (C-18), 20.6 (C-6), 13.6
(C-20). UL EXdE S cikiE—s", S eiay
5 N 13B-F25E-3,15- AR B A be-16-0

WEY) 6: BRI (90%F I, WKHTIR-
LB (10%) 440 {0, ESI-MS m/z: 341 [M+Na]',
43T CoHy003. 'H-NMR (400 MHz, CD;0D) &:
492 (1H, d, J = 1.5 Hz, H-17a), 478 (1H, d, J = 1.5
Hz, H-17b), 3.80 (1H, d, J = 2.9 Hz, H-13), 3.15 (1H,
t,J = 8.0 Hz, H-3), 2.66 (1H, t, J = 2.9 Hz, H-12), 2.30
(1H, m, H-7a), 2.26 (2H, m, H-15), 1.81 (1H, m,
H-11a), 1.75 (2H, m, H-2), 1.62 (1H, m, H-9), 1.59
(1H, m, H-11b), 1.55 (2H, m, H-6), 1.40 (1H, m, H-5),
1.07 (1H, m, H-1a), 0.96 (3H, s, H-18), 0.87 (1H, m,
H-1b), 0.84 (1H, m, H-7b), 0.74 (3H, s, H-19), 0.68
(3H, s, H-20); “C-NMR (100 MHz, CD;0D) : 219.1
(C-14), 144.9 (C-16), 110.6 (C-17), 79.5 (C-3), 76.0
(C-13), 55.8 (C-5), 53.3 (C-9), 48.4 (C-8), 473
(C-12), 44.4 (C-15), 40.0 (C-4), 38.9 (C-10), 37.7
(C-1), 322 (C-7), 289 (C-18), 27.6 (C-2), 26.6
(C-11), 19.9 (C-6), 16.3 (C-19), 14.3 (C-20). LL %
¥ 5 cukikiE — ™, WA 6 ot
3B,(138)-FR FE R A bE-16-Jd- 14 .

WEW 7. AR, KRR-48E (10%) &
41 {0, ESI-MS m/z: 341 [M+Na]', 4T3
CaoH3003. 'H-NMR (600 MHz, CsDsN) &: 5.10 (1H, d,
J = 1.3 Hz, H-17a), 4.84 (1H, d, J = 1.0 Hz, H-17b),
4.15 (1H, d, J = 2.7 Hz, H-13), 3.58 (1H, d, J = 6.1

Hz, H-3), 2.90 (1H, d, J = 2.5 Hz, H-12), 2.48 (1H, d,
J=13.3 Hz, H-7a), 2.31 (1H, d, J = 17.4 Hz, H-15a),
2.14 (1H, d, J = 17.5 Hz, H-15b), 1.86 (1H, m, H-1a),
1.81 (1H, m, H-11a), 1.75 (2H, m, H-2), 1.67 (1H, m,
H-9), 1.63 (1H, m, H-11b), 1.62 (2H, m, H-6), 1.48
(1H, m, H-5), 1.26 (1H, m, H-1b), 1.14 (3H, s, H-18),
0.84 (1H, m, H-7b), 0.79 (3H, s, H-19), 0.73 (3H, s,
H-20); “C-NMR (150 MHz, CsDsN) 6: 218.3 (C-14),
145.2 (C-16), 109.5 (C-17), 75.4 (C-13), 74.8 (C-3),
51.9 (C-9), 48.4 (C-5), 47.6 (C-8), 46.5 (C-12), 43.6
(C-15), 38.0 (C-4), 37.5 (C-10), 31.6 (C-7), 31.3
(C-1), 29.2 (C-19), 25.8 (C-11), 25.8 (C-2), 22.4
(C-18), 19.0 (C-6), 13.9 (C-20). LL_E#¥E 5 TRk iE
— g, LAY T N 3B,13(S)- R IR B R
Fit-16-4i-14-1 o

EY 8: AR, RRR-48 (10%) &
40 0, ESI-MS m/z 355 [M+Na]", 4 T3
CaoH304. 'H-NMR (600 MHz, CsDsN) &: 5.14 (1H, d,
J = 1.4 Hz, H-17a), 4.88 (1H, d, J = 1.4 Hz, H-17b),
4.18 (1H, d, J = 10.4 Hz, H-18a), 4.16 (1H, s, H-13),
3.76 (1H, d, J = 10.9 Hz, H-18b), 2.93 (1H, d, J=2.5
Hz, H-12), 2.75 (1H, td, J = 14.6, 5.7 Hz, H-2a), 2.50
(1H, d, J = 13.3 Hz, H-7a), 2.37 (1H, m, H-15a), 2.34
(1H, m, H-2b), 2.23 (1H, d, J = 17.5 Hz, H-15b), 1.85
(1H, m, H-11a), 1.82 (1H, m, H-6a), 1.73 (1H, m,
H-la), 1.69 (1H, m, H-11b), 1.61 (1H, m, H-6b), 1.50
(1H, m, H-9), 1.40 (3H, s, H-19), 1.35 (1H, m, H-5),
1.26 (1H, m, H-1b), 0.98 (3H, s, H-20), 0.86 (1H, m,
H-7b); “C-NMR (150 MHz, CsDsN) 6: 218.0 (C-14),
213.8 (C-3), 144.8 (C-16), 109.8 (C-17), 75.3 (C-13),
65.1 (C-18), 56.8 (C-5), 54.5 (C-4), 51.3 (C-9), 47.3
(C-8), 46.4 (C-12), 43.2 (C-15), 37.7 (C-10), 37.5
(C-1), 35.7 (C-2), 31.5 (C-7), 26.1 (C-11), 21.4
(C-19), 20.4 (C-6), 14.1 (C-20). LL_E#¥E 5 ik iE
— M, R SEAL A 8 N -(13S),18- FRHL ]
B A JE-16-04-3,14- .

WEY 9: LEMRY, WRR-O8F (10%)
B M, ESI-MS m/z: 387 [M+Na]™, 2+ 7=
C»1H3,05. 'H-NMR (600 MHz, CDCl;) &: 5.00 (1H, s,
H-17a), 4.83 (1H, s, H-17b), 3.85 (1H, d, J = 2.8 Hz,
H-13), 3.65 (1H, s, OCH;), 2.80 (1H, d, J = 2.9 Hz,
H-12), 2.53 (1H, m, H-2a), 2.38 (1H, m, H-1a), 2.28
(2H, s, H-15), 2.25 (1H, m, H-7a), 2.20 (1H, m, H-2b),
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1.92 (1H, m, H-11a), 1.80 (1H, m, H-11b), 1.77 (1H,
m, H-9), 1.56 (1H, m, H-1b), 1.51 (2H, m, H-6), 1.40
(1H, m, H-5), 1.27 (3H, s, H-18), 1.19 (3H, s, H-19),
0.87 (1H, m, H-7b), 0.82 (3H, s, H-20); "“C-NMR
(150 MHz, CDCls) 6: 218.3 (C-14), 175.0 (C-3), 142.4
(C-16), 110.8 (C-17), 75.5 (C-4), 75.1 (C-13), 51.7
(OCHj;) 51.2 (C-5), 47.2 (C-8), 45.0 (C-9), 44.8
(C-12), 43.9 (C-15), 41.5 (C-10), 34.4 (C-18), 32.6
(C-1), 30.5 (C-7), 28.8 (C-2), 27.8 (C-19), 25.1
(C-11), 22.9 (C-6), 18.0 (C-20). LA b % ¥ 5 ik iE
—5M, WS EREY 9 N 4,13p- K145 AR
3,4-FT AR B A= Jt - 16-45-3 -1 H B o
4 P HIV EMEMK

Pt HIV 3EMEIfIL S 56 B 70 K22 b &
YESER. KA HIV-1 Ji 8tk NL4-3 &S] MT-4 4f
HAE e e AR, X&) 1~9 3T HT
HIV-1 3E RN, FIME A Zidovudine. A&l
FaR: CCso T 50%MI1E F A=A B PE 1L &
IR FE s ECso NI 50%F) HIV-1 YA A0 T
LA . SI=CCso/ECspo 45 RRWIL W 4
KW TR ERST HIV-D M, CCso N 16.7
ng/mL, ECso A 8.7 pg/mL, SI=1.92. HAbib&4
£ 20 pg/mL B 5B HIV-1 NL4-3 9% 5% 1) MT-4 41
it 243 76 B S 3 1
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