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Diterpenoid constituents from the aerial parts of Euphorbia antiquorum
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Abstract: The chemical constituents of the aerial parts of Euphorbia antiquorum (family Euphorbiaceae)
were investigated. From the EtOAc partition of the 90% EtOH extract of the title species, thirteen compounds were
separated by silica gel, octadecylsilyl silica gel and Sephadex LH-20 column chromatographies, as well as semi-
preparative HPLC. The structures of these isolates were characterized as five pimarane-type (1-5), two abietane-
type (6, 7) and six atisane-type (8—13) diterpenoids on the basis of spectroscopic analyses (MS, NMR, ECD, etc.).
Among them, compounds 1 and 6 were identified as two previously unreported ones. The a-glucosidase inhibitory
activity of selective diterpenoids was further evaluated in the current work. Compound 1 exhibited moderate
inhibition against the enzyme, with an IC,, of 150.03 + 3.41 pmol-L", being lower than that of the reference drug
acarbose.
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Figure 1 The structures of compounds 1-13
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Figure 3 Experimental and calculated ECD spectra for 1

Table 1 'H and "C NMR data of 1 and 6 in CDCI,

No. ! 6
O o, (J, Hz) O oy (J, Hz)

1 351 1.61l,m 40.3 1.83,m
1.22, m 1.44, m
2 27.7 1.70,m 19.0 149, m
1.61,m 1.49, m
3 79.0 3.31,dd (11.6,4.5) 42.0 1.44,m
121, m

4 38.6 33.7
5 552 2.00, brs 543 1.26,m
6 127.9  5.71,dd (9.9,2.3) 235 1.83,m
1.44, m

71304 6.12,dd (9.9,3.1) 36.7  2.53,ddd (14.2,4.8, 1.9)
2.26,td (14.2, 6.0)

8 1365 157.7
9 438 222,m 61.0 2.15,d(6.7)
10 372 412
11 253 1.70,m 710 3.77,m
1.61,m
12 721 3.1, brs 105.5
13 442 153.3
14 1285 5.17,brs 1121 6.29, brs
15 146.6 5.76,dd (17.3,10.4) 122.4
16 1149 5.02,dd(17.3,1.5) 1714
4.95,dd (10.4, 1.5)
17 235 1.15,s 558  4.48,d(14.2)
4.45,d(14.2)
18 280 1.07,s 22.1 0.84,s
19 16.1 0.85,s 337 091,
20 134 071,s 153 0.73,s
OEt 58.7  3.40,dq (8.8, 7.1)

3.16,dq (8.8, 7.1)
151 1.14,t(7.1)
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Figure4 Key 'H-"HCOSY, HMBC and NOESY correlations for 6
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Figure 5 a-Glucosidase inhibitory curve for compound 1
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T RF (BF R ARSI = & A IR A ).

FEJZ (H.200~300 H .300~400 H , # & i ¥ 1k
T. 45 BR 22 71); Sephadex LH-20 %t Ji2 (F #t Amershan
Pharmacia /A &]); YMC-Pack ODS-A & 3% 4% (10 mm x
250 mm, H A& YMC #r 2> h); # = 438 (TLC) fEiR
W CF BifEre A T BR 2 \)); s (48 [ Merck 24
F); o A R (o B R AR A R A R, Al
WA (REE FARBE THRA ). W ofe ki,
B o3 B R A T AR R IR R L

KBLE) (Euphorbia antiqguorum Linn.) i _F 347 T
2022 FAHXATHZMmASHT R ARKEAEER
(HiLFE AR b5 K42 100°50733.03”, Jb 45 24°27'4.81"), IF
B AR R 2 5 LR R B E R BIR E E . bR AR
TRAE TR R AR SRR S 5 RIR AW 22k
VSR % (B AT npme-072).

1 RS E

14 20.0 kg KT K B (1) B 20 1 5 F 90% L=
TR IR =W (R RIAFI & 25.0 L, IR 32 5 0 ), 2
BUBA IF )G G0 R IR A RIS M2 2.3 kg kL IED)
OB T 3.0 LMK, LLAFR NE 3 x2.0L)
HATREL . WU TR CFRAHBR 223 550 5 H D-101 KL
W B A A €% 0 B, A B -7K RS (30%50%
80%-95%) T FEBEINL, IR1F DU~ 25> (A~D). H 4
43 C (310.0 g) i il A (il it — 2040 55, DA v k-
LR W8 (100 1—1:3) B FEYE i, #R 4% TLC A 25 R
HHFIERN IS (C1~Cl1).

H 4y C9 (8.0 g) FHl i R AH C  #E (il (FH I -IK,
50%—100%) 7 B 433 10 N IELH 7 (C9a~C9j). HH
WV 2H 43 C9a (500 mg) 4 Sephadex LH-20 % ik to it (—
A E-HEE, 1:1) Y12 4i4b 5, P8I > ) % HPLC
(37% L ME-7K) B, AR A1 (28.0 mg, ¢, =
8.0 min)~2 (59.6 mg, £, = 25.0 min) 13 (10.0 mg, ¢, =
29.0 min).

4> C10 (90 g) LHE AT il 70 & (F H Bk - 2L R
B85 1—00 1, Bf YR L) 43 241 5> C10a~C10i).
44y Cl0c (6.5 g) 48 X AH C 4 i 7> & (HF BE-K,
50%—100%), K1F 7 M IRZH 53 (C10c1~C10c7). K
43 C10c4 (800 mg) 4 F fifk I A o i (= & HH e -
i, 200: 1—50: 1) 4B )5, i@t HPLC (55% & -
K)o, AR A 4 (0.5 mg, £, = 27.0 min) Al
5 (68.0 mg, #, = 29.0 min); X 244> C10c6 (200 mg) H
$ H HPLC (65% & i5-/K) #4770 85, 3R & 1 6
(33.8 mg, £, = 23.5 min). 7 (40.0 mg, ¢, = 26.5 min)
8 (7.0 mg, ¢, = 27.0 min). #1 4 C10d (950 mg) &
Sephadex LH-20 %t i it (& A -H B, 1:1) 43 85, 3k

5 AW Sy (C10d1~C10d5), H i1 vk 414 C10d1
(135 mg) # it HPLC (45% ZJE-/K) #E4T 0 5, | &
AL A9 (1.7 mg, t, = 12.0 min)- 10 (25.0 mg, ¢, =
34.0 min) 1 11 (0.5 mg, ¢, = 38.0 min). 214} Cl10e
(3.0 g) & M C Mt (FEE-/K, 60%—100%) 7
B, B3 6 NI (Cl0el~C10e6), o ¥k 41 4y
C10e2 (600 mg) 5 F Sephadex LH-20 %% (43 (4
B fe-HEE, 1:1) &2 5, B H HPLC (45% & i -7K),
AT, &R A 12 (3.0 mg, £, = 13.0 min)
F113 (10.0 mg, £, = 17.0 min),
2 ECDtE

AP 117 ECD Wit & & 56 ChemDraw_Pro_
14.1 A AT MM2 1135 50 W7 75 0150 @b &1
() 1 Uf ¥ % 9 4R 47 8 Mol2 #% =X i s, B A A
Maestro 10.2 B4 7E 3.01 keal-mol™ ff) fE & & X /R {8
MMFFs 77347 # % 1482 . @1 Gaussian 09 K4 17E
B3LYP/6-311G(d,p) /KF L XAk 5 (0 #) G 84T #08r
AL D B i) %5 B vz pR B8 (TD-DFT) 5, ARl E
BRI & FRE = A T AR . 5 )5 {f FH SpecDis
L7181 # R ECD 1#E I .
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ent-3f,120-Dihydroxy-pimara-6,8(14),15-triene (1):
@ E B K [a]F —4.6 (¢ 0.28, MeOH); UV
(MeOH) 4, (log €) 238 (3.55) nm; ECD (0.28 mg-mL",
MeOH) 2 (Ag) 202 (=0.59), 213 (=0.42), 240 (-2.00) nm;
'H fi1®C NMR (in CDCL) . & 1; HR-ESI-MS m/z
325.214 2 [M+Na]" (71518 C, H,,0,Na’, 325.213 8).

G 2: ot IR [ 44 ESI-MS m/z 339.3 [M+
CIT", 4 ¥ 3N C, H,,0,; [a]i +10 (¢ 0.13, MeOH); ECD
(0.13 mg'mL", MeOH) 4 (A¢) 206 (-1.34) nm; '"H NMR
(600 MHz, CDCL,) d,, 5.69 (dd, J=17.7, 10.9 Hz, 1H, H-
15), 5.39 (m, 1H, H-7), 5.02 (d, J = 17.7 Hz, H,-16),
4.99 (d, J = 10.9 Hz, H,-16), 3.62 (s, 1H, H-12), 3.22
(dd, J=11.6, 4.4 Hz, 1H, H-3), 2.32 (d, J= 13.7 Hz, 1H,
H,-14), 2.02 (overlapped, 2H, H-9, H,-14), 1.94 (m, 2H,
H-6), 1.74 (overlapped, 2H, H -1 and H-2), 1.57 (m, 2H,
H-11), 1.16 (overlapped, 2H, H,-1 and H-5), 1.01 (s, 3H,
Me-17), 0.97 (s, 3H, Me-19), 0.87 (s, 3H, Me-18), 0.77
(s, 3H, Me-20); "C NMR (151 MHz, CDCL,) 6. 144.7
(C-15), 134.9 (C-8), 121.1 (C-7), 113.8 (C-16), 79.3 (C-
3), 74.4 (C-12), 50.1 (C-5), 45.3 (C-9), 41.3 (C-13), 39.3
(C-14), 38.7 (C-4), 37.7 (C-1), 35.0 (C-10), 28.4 (C-19),
27.9 (C-2), 27.4 (C-11), 24.9 (C-17), 23.2 (C-6), 15.6 (C-
18), 14.7 (C-20). VL 3 1% £ 45 5 SC k™ o 4 i 1)
euphlactenoid F % 1% £ 45 — 2, Bl tb &2 0



- 1832 - 25% %4k Acta Pharmaceutica Sinica 2025, 60(6): 1828-1835

euphlactenoid Fo

& W 3 o B iR [ 4K 5 ESI-MS m/z 337.4
[M+CI], 73 72N C, H,, 0, [a] —43 (¢ 0.14, MeOH);
ECD (0.14 mg'mL"’, MeOH) /. (Ag) 205 (—-3.58), 294
(+1.30) nm; '"H NMR (600 MHz, CDCI,) 6, 5.72 (dd,
J=17.7,10.9 Hz, 1H, H-15), 5.44 (dd, J = 5.8, 2.8 Hz,
1H, H-7), 5.06 (d, J = 17.7 Hz, H.-16), 5.02 (d, J =
10.9 Hz, H,-16), 3.66 (brs, 1H, H-12), 2.66 (td, J = 14.5,
5.3 Hz, 1H, H-1), 2.35 (d, J= 14.9 Hz, 1H, H-14), 2.24
(dt, J = 14.5,3.9 Hz, 1H, H,-1), 2.12 (m, 1H, H,-6), 2.07
(d, J=14.9 Hz, 1H, H,-14), 2.03 (m, 1H, H-2), 1.91 (m,
1H, H,-6), 1.68 (m, 2H, H-11), 1.59 (dd, J = 12.0, 4.2 Hz,
1H, H-5), 1.49 (td, J = 14.0, 4.1 Hz, 1H, H,-2), 1.11 (s,
3H, Me-19), 1.06 (s, 3H, Me-18), 1.03 (s, 3H, Me-17),
1.00 (s, 3H, Me-20); "C NMR (151 MHz, CDCl,) 6.
216.9 (C-3), 144.5 (C-15), 135.1 (C-8), 120.7 (C-7),
113.8 (C-16), 74.1 (C-12), 51.7 (C-5), 47.5 (C-13), 44.4
(C-9), 41.3 (C-4), 39.2 (C-14), 37.9 (C-1), 34.8 (C-10),
34.7 (C-2), 27.9 (C-11), 25.5 (C-18), 24.9 (C-17), 23.8
(C-6),22.5 (C-19), 14.4 (C-20). LA L3t ¥dh 5 Sck®
#1238 (1) euphlactenoid E F 3 3 H 4l — 25, L% €
1k4 %) 3 4 euphlactenoid E.

& W) 40 9% B 0BR[] 4 ESI-MS m/z 361.3
[M+H]", 4 T2~ C,,H,,0,; [a]3 +10 (c 0.01, MeOH);
ECD (0.25 mg'mL", MeOH) 1 (A¢) 217 (-4.79), 251
(+7.01), 326 (=2.15) nm; 'H NMR (600 MHz, CDCL,) 4,,
5.74 (dd, J = 17.5, 10.8 Hz, 1H, H-15), 5.21 (dd, J =
10.8, 1.1 Hz, 1H, H,-16), 5.18 (dd, J = 17.5, 1.1 Hz, 1H,
H,-16), 4.53 (dd, J = 11.8, 4.4 Hz, 1H, H-3), 3.57 (m,
1H, H-12), 2.52 (m, 1H, H-11), 2.48 (dd, 1H, J = 13.9,
3.9 Hz, H-6), 2.43 (d, 1H, J=13.9 Hz, H,-6), 2.18 (m,
1H, H,-11), 2.07 (s, 3H, OAc), 1.90 (dt, J= 13.1, 3.5 Hz,
1H, H-14), 1.82 (overlapped, 2H, H,-2 and H-5), 1.71
(m, 1H, H,-2), 1.53 (m, 1H, H-1), 1.13 (s, 3H, Me-20),
0.97 (s, 3H, Me-18), 0.92 (s, 3H, Me-17), 0.89 (s, 3H,
Me-19); "C NMR (151 MHz, CDCl,) J. 199.1 (C-7),
171.0 (C-OAc), 162.2 (C-9), 145.0 (C-15), 128.4 (C-8),
115.6 (C-16), 79.6 (C-3), 71.2 (C-12), 49.4 (C-5), 40.2
(C-13), 39.3 (C-10), 37.7 (C-4), 34.9 (C-6), 34.7 (C-14),
33.7 (C-1), 30.2 (C-11), 27.5 (C-19), 23.8 (C-2), 21.4 (C-
OAc), 18.0 (C-20), 16.4 (C-18), 14.9 (C-17). Ll Ly
s 5 SCHRHRIE [ euphlactenoid G 3 i B dh 3 A
— 5, R L% 2 L 5% 4 N euphlactenoid G

e EW) 5 [ [ RO K ; ESI-MS m/z 339.5 [M+
CII, 2 73N C, H,,0,; [a] —46 (¢ 0.08, MeOH); ECD

(0.04 mg'mL™"', MeOH) 4 (Ag) 214 (+13.84) nm; 'H NMR
(600 MHz, CDCL,) 6,, 5.75 (dd, J = 17.5, 10.8 Hz, 1H,
H-15), 5.17 (d, J = 10.8 Hz, 1H, H-16), 5.13 (d, J =
17.5 Hz, 1H, H,-16), 3.55 (dd, J = 9.6, 5.6 Hz, 1H, H-12),
3.24 (dd, J = 11.7, 4.5 Hz, 1H, H-3), 2.28 (dd, J = 16.7,
4.1Hz, 1H, H-11), 1.99 (d, /= 17.4 Hz, 1H, H-14), 1.89
(m, 1H, H,-11), 1.69 (d, J = 17.4 Hz, 1H, H,-14), 1.12
(brd, J = 12.5, 1H, H-5), 1.01 (s, 3H, Me-18), 0.97 (s,
3H, Me-20), 0.94 (s, 3H, Me-17), 0.81 (s, 3H, Me-19);
BC NMR (151 MHz, CDCL,) J. 146.4 (C-15), 134.7 (C-
9), 124.4 (C-8), 114.7 (C-16), 79.0 (C-3), 72.4 (C-12),
51.0 (C-5), 43.1 (C-14), 41.1 (C-13), 38.9 (C-4), 37.4
(C-10), 34.8 (C-1), 32.2 (C-11), 28.7 (C-19), 28.2 (C-2),
27.8 (C-7), 19.4 (C-6), 18.7 (C-20), 15.7 (C-18), 14.5
(C-17)o LA b3 i H 4 5 STl i 18 (1 ens-3p,11a-
dihydroxypimara-8,15-diene )3 1% £ 5 3 A — £, Kk
Y E AW S N ent-3p,110-dihydroxypimara-8,15-diene.

7-Deoxy-12-O-ethyl-langduin B (6): ¥ B {0 5K [#]
A [o]f =86 (¢ 0.05, MeOH); UV (MeOH) 4 (log )
231 (4.13), 288 (4.08) nm; ECD (0.50 mg-mL", MeOH)
A (Ag) 198 (=0.90), 248 (+1.40), 289 (-2.23) nm; 'H
“C NMR (in CDCl,) L% 1; HR-ESI-MS m/z 377.232 8
[M+H]" (i1 58 C,,H,,0,", 377.232 3).

&Y T A E AR K K ; ESI-MS m/z 317.2 [M+
HY', 73 T30~ C, H,,0; [a]2* +118 (¢ 0.14, MeOH); ECD
(0.35 mg-mL", MeOH) 1 (Ag) 211 (-1.28), 221 (-1.16),
238 (-1.60), 277 (+4.49) nm; 'H NMR (600 MHz, CDCl,)
0, 6.31 (s, 1H, H-14), 4.90 (m, 1H, H-12), 4.49 (t, J =
2.7 Hz, 1H, H-11), 2.53 (m, 1H, H-7), 2.25 (m, 1H, H-9),
1.94 (d, J=12.8 Hz, 1H, H-6), 1.86 (s, 3H, Me-15), 1.24
(m, 1H, H-5), 0.92 (s, 6H, Me-18, Me-20), 0.86 (s, 3H,
Me-19); "C NMR (151 MHz, CDCL,) . 175.5 (C-16),
152.7 (C-8), 150.1 (C-13), 118.1 (C-15), 113.5 (C-14),
79.5 (C-12), 64.5 (C-11), 60.9 (C-9), 55.4 (C-5), 41.7 (C-
3), 40.3 (C-10), 39.4 (C-1), 37.1 (C-7), 33.9 (C-18), 33.6
(C-4), 23.8 (C-6), 21.8 (C-19), 19.0 (C-2), 17.3 (C-20),
8.5 (C-17). LA byl ik ¥ 5 SCHR!M Hh 38 1) ent-11a-
hydroxyabieta-8(14), 13(15)-dien-16, 12-olide [ i i %
P B A — 3, Rk % € & Y 7 9 ent-11a-hydroxy-
abieta-8(14),13(15)-dien-16,12-olide-

&P 8: ot ROIR [ 4455 ESI-MS m/z 425.2 [M+
Na]*, % T &R N C,H,,0,; [a]? +32 (¢ 0.68, MeOH);
ECD (0.34 mg-mL", MeOH) 4 (Ag) 200 (+1.70), 225
(-0.99), 309 (+1.05) nm; '"H NMR (600 MHz, CDCI,)
d, 5.03 (s, 1H, H-17), 4.87 (s, 1H, H,-17), 4.59 (d, J =
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11.4 Hz, 1H, H.-19), 3.89 (br s, 1H, H-13), 3.85 (d, J =
11.4 Hz, 1H, H,-19), 2.83 (m, 1H, H-12), 2.72 (m, 1H,
H.-2), 2.43 (m, 1H, H,-7), 2.33 (overlapped, 3H, H,-2,
H,-15), 2.21 (t, J = 7.4 Hz, 2H, OBu), 2.03 (m, 1H, H, -
11), 1.93 (m, 1H, H,-1), 1.76 (m, 1H, H,-11), 1.38 (over-
lapped, 2H, H,-1, H-5), 1.16 (s, 3H, Me-18), 0.94 (s, 3H,
Me-20), 0.91 (t, 3H, J = 7.4 Hz, Me-butyroyl); "C NMR
(151 MHz, CDCL,) 6. 217.8 (C-14), 212.3 (C-3), 173.6
(C-21), 142.2 (C-16) 111.4 (C-17), 75.2 (C-13), 65.8 (C-
19), 56.9 (C-5), 51.9 (C-4), 51.3 (C-9), 47.3 (C-8), 44.8
(C-12), 43.7 (C-15), 37.7 (C-10), 37.3 (C-1), 36.1 (C-
22), 34.9 (C-2), 30.8 (C-7), 25.7 (C-11), 21.3 (C-18),
20.1 (C-6), 18.4 (C-23), 14.4 (C-20), 13.7 (C-24). VL L
VRV B PR 5 SCHRU A 4R JE Y antiquorpene F A I RS %L
PEFE AR — 2, DA %8 € AL &49) 8 4 antiquorpene Fo

G 9: W 20 (5 5 R [H 44 ESI-MS m/z: 349.0
[M+CI], 4 F 208 C, H, Os; [a]3 +38 (¢ 0.13, MeOH);
ECD (0.13 mg-mL", MeOH) 4 (Ag) 200 (+3.76), 219
(-2.02), 306 (+1.85) nm; '"H NMR (600 MHz, CDCl,)
d, 6.81 (d, J=10.2 Hz, 1H, H-1), 5.91 (d, J = 10.2 Hz,
1H, H-2), 5.05 (d, J = 3.0 Hz, 1H, H-17), 4.89 (d, J =
3.0 Hz, 1H, H,-17), 3.88 (d, J = 3.0 Hz 1H, H-13), 2.88
(q, J=3.3 Hz, 1H, H-12), 2.46 (dt, J = 13.6, 3.3 Hz, 1H,
H-7), 2.35 (brs, 2H, H-15), 2.19 (m, 2H, H-11), 1.16 (s,
3H, Me-18), 1.05 (s, 3H, Me-19), 0.91 (s, 3H, Me-20);
“C NMR (151 MHz, CDCL,) 6. 217.8 (C-14), 204.4 (C-
3), 154.8 (C-1), 141.8 (C-16), 126.7 (C-2), 111.5 (C-17),
75.1 (C-13), 52.7 (C-5), 47.6 (C-8), 46.9 (C-9), 44.6
(C-4), 44.5 (C-12), 43.6 (C-15), 40.2 (C-10), 30.3 (C-7),
27.5 (C-18), 25.5 (C-11), 21.7 (C-19), 19.3 (C-6), 17.1
(C-20). LA 91 4 5 SCk! iR 38 1) euphwanoid F
PP iE B A -, W E AN
euphwanoid Fo

b & ¥ 10 A & & ARk K5 ESI-MS m/z 317.2
[M+H]", 4T 2UH C, H,,0,; [a]3 +44 (c 0.13, MeOH);
ECD (0.13 mg-mL", MeOH) 1 (Ag) 200 (+5.07), 218
(-2.55), 305 (+2.27) nm; 'H NMR (600 MHz, CDC,) 4,,
5.00 (brs, 1H, H,-17), 4.83 (brs, 1H, H,-17), 3.86 (d, J =
3.0 Hz, 1H, H-13), 2.79 (q, J = 3.0 Hz, 1H, H,-12), 2.52
(ddd, J=15.8, 13.2, 6.4 Hz, 1H, H,-2), 2.38 (dt, J = 13.6,
3.3 Hz, 1H, H,-2), 2.31 (m, 1H, H,-2), 2.29 (m, 2H, H,-
15), 1.99 (ddd, J = 14.1, 11.6, 3.8 Hz, 1H, H-11), 1.84
(ddd, J = 13.4, 6.4, 3.2 Hz, 1H, H-1), 1.73 (ddd, J =
14.1, 6.3, 2.6 Hz, 1H, H,-11), 1.64 (dd, J = 11.6, 63 Hz,
1H, H-9), 1.48 (m, 2H, H,-6), 1.37 (td, J = 13.4, 5.5 Hz,

1H, H,-1), 1.29 (m, 1H, H-5), 1.06 (s, 3H, Me-18), 0.98
(s, 3H, Me-19), 0.92 (m, 1H, H,-7), 0.82 (s, 3H, Me-20);
“C NMR (151 MHz, CDCL,) 6. 218.1 (C-14), 216.1 (C-
3), 142.3 (C-16), 111.1 (C-17), 75.1 (C-13), 55.1 (C-5),
51.1 (C-9), 47.5 (C-4), 47.3 (C-8), 44.8 (C-12), 43.6 (C-
15), 37.5 (C-10), 36.7 (C-1), 34.1 (C-2), 30.4 (C-7), 26.1
(C-18),25.3 (C-11),21.9 (C-19), 19.9 (C-6), 13.7 (C-20).
DA 5 SR HRGE 1Y) ent-(135)-13-hydroxyatis-
16-ene-3,14-dione % 3 Hdh Je A — 5, RS E b &
110 N ent-(13S)-13-hydroxyatis-16-ene-3,14-dione.

& P11 o 6 OIR [ 44 ESI-MS m/z: 341.2
[M+Na]’, 4> F 3N C, H,,0,; [l +16 (c 0.08, MeOH);
ECD (0.08 mg-mL"', MeOH) 1 (A¢) 199 (+2.72), 218
(-=1.96), 301 (+1.34) nm; 'H NMR (600 MHz, CDCL,) 4,
5.00 (brs, 1H, H,-17), 4.84 (brs, 1H, H,-17), 3.85 (d, J =
3.0 Hz, 1H, H-13), 3.22 (dd, J = 11.6, 4.1 Hz, 1H, H-3),
2.78 (q, J = 3.0 Hz, 1H, H-12), 2.39 (m, 1H, H,-7), 2.29
(t, J = 2.4 Hz, 2H, H,-15), 1.95 (ddd, J = 14.2, 11.5,
3.8 Hz, 1H, H,-11), 1.39 (m, 2H, H,-6), 1.00 (s, 3H, Me-
18), 0.90 (td, J = 13.4, 4.7 Hz, 1H, H,-7), 0.76 (s, 3H,
Me-19), 0.67 (s, 3H, Me-20); *C NMR (151 MHz, CDCl,)
J. 218.5 (C-14), 142.9 (C-16), 110.9 (C-17), 79.0 (C-3),
75.3 (C-13), 54.7 (C-5), 52.1 (C-9), 47.5 (C-8), 45.0 (C-
12), 44.1 (C-15.), 38.8 (C-4), 38.0 (C-10), 36.5 (C-1),
30.9 (C-7), 28.6 (C-18), 27.0 (C-2), 25.4 (C-11), 19.0
(C-6), 15.7 (C-19), 14.2 (C-20). LA k3 i %05 5 ¢
BRUTHR T8 B ent-3p, 13S-dihydroxyatis-16-en-14-one fJ
VA AR — B, RS e A 11N ent-3B,135-
dihydroxyatis-16-en-14-one.

& P 120 Jo & IR [ 4K ESI-MS m/z 317.1
[M-H]", 75 F 3 h C, H,,05; [a]y +10 (¢ 0.01, MeOH);
ECD (0.24 mg'mL"’, MeOH) 1 (A¢) 198 (+3.87), 215
(-2.57), 295 (+1.33) nm; 'H NMR (600 MHz, CDCl,)
5, 4.87 (s, 1H, H-17), 4.66 (s, 1H, H,-17), 4.15 (d, J =
11.1 Hz, 1H, H-19), 3.42 (dd, /= 11.3, 5.0 Hz, 1H, H-3),
3.32(d, J=11.1 Hz, 1H, H,-19), 2.69 (t, J = 3.1 Hz, 1H,
H-12), 2.28 (m, 4H, H-7, H-13, H-15), 2.19 (m, 1H, H,-
15), 1.85 (m, 1H, H-11), 1.74 (m, 1H, H-2), 1.69 (m,
1H, H,-2), 1.54 (dd, J = 10.8, 6.7 Hz, 1H, H-9), 1.42 (qd,
J=13.1,3.9 Hz, 1H, H,-6), 1.23 (s, 3H, Me-18), 0.98 (m,
1H, H,-1), 0.93 (dd, J = 12.7, 2.2 Hz, 1H, H,-7), 0.86
(td, J = 13.2, 4.8 Hz, 1H, H,-7), 0.64 (s, 3H, Me-20);
C NMR (151 MHz, CDCL,) 6, 216.6 (C-14), 147.3 (C-
16), 106.9 (C-17), 80.8 (C-3), 64.2 (C-19), 55.4 (C-5),
52.7 (C-9), 47.7 (C-8), 44.5 (C-13), 42.7 (C-4), 42.6 (C-
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15), 38.4 (C-12), 37.6 (C-10), 36.5 (C-1), 31.8 (C-7),
28.1 (C-11), 27.3 (C-2), 22.6 (C-18), 18.9 (C-6), 14.0 (C-
20). LA b3k HE 5 SCRRY 4R 38 1) phorneroid J [
T B A — 2, TR 4 2 4 &0 12 4 phorneroid T

AP 13: TE R [ A ESI-MS m/z 317.3 [M-
H], % T RN C, H, 04 [a]¥ +34 (¢ 1.0, MeOH); ECD
(0.25 mg'mL"', MeOH) 4 (A¢) 208 (+4.18), 236 (=9.99),
341 (+2.00) nm; 'H NMR (600 MHz, CDC,) 4, 6.93 (d,
J=10.1 Hz, 1H, H-1), 5.82 (d, J=10.1 Hz, 1H, H-2), 3.59
(d, J=10.9 Hz, 1H, H-17), 3.45 (d, /= 10.9 Hz, 1H, H,-
17), 2.21 (m, 1H, H,-13), 1.89 (m, 1H, H-12), 1.64 (m,
1H, H-5), 1.58 (m, 2H, H,-6), 1.48 (m, 1H, H,-13), 1.23
(s, 3H, Me-18), 1.17 (dd, J=13.9, 3.6 Hz, 1H, H,-7), 1.14
(s, 3H, Me-19), 1.08 (s, 3H, Me-20), 0.85 (m, 1H, H-
14); *C NMR (151 MHz, CDCL,) J. 205.4 (C-3), 158.7
(C-1), 125.1 (C-2), 74.1 (C-16), 68.8 (C-17), 53.7 (C-5),
52.3 (C-15), 46.0 (C-9), 44.7 (C-4), 40.2 (C-10), 38.8 (C-
7), 33.5 (C-8), 32.1 (C-12), 27.7 (C-14), 27.5 (C-18),
23.1 (C-13), 23.0 (C-11), 21.6 (C-19), 19.0 (C-6), 17.5
(C-20) LA b3 3 £ 4 5 SCRRY 7 08 1) eupneria H 1)
TV FE AR — B, R % e A 13 4 eupneria Ho
4 FEMEMR
4.1 RMNBERHES
4.1.1 FERHIRYGAR SR 3.2 mg 4-5if 3L 2K 3 -
B-D-MH 5 4 B 4 7 (pNPG), 11 0.1 mol-L™ FI B IR 2% v
i (PBS, pH 6.8) ¥ fift, it & & 16.0 mmol-L™ [ £ .
s BE 43 530 s B 1 8.0.4.0.2.0.1.0.0.5 mmol-L" 54
AN 7 o6 P R o B V5, 4% P o
412 FECHlo-BEREEEE HE TR (S
4 16.0 U-mg™) 1 0.1 mol-L" PBS ¥ Vi i& fift, Hic il hl
32 U-mL" BRI . S8 J5 K BV 0 o ) A B, TC o1 A
1.6.0.8.0.4.0.2.0.1 U-mL" I BV, 45 .
4.1.3 FEg#0.2 mol- L' B Na,CO, A& FRHL1.08 g
Na,CO, Tt o1, A 50 mL ZZ 18 /K R, 4 °C R AR
17, &R
4.2 o-BEHEEEGHDEITE M AN E

T SR pNPG 7 R B 1 W I I IR FE, 40 il
15 9 4.0 mmol- L' #10.4 U-mL".

2 [ ARV A STk A ) RS SEERTE 96 FL
B A BEAT, 43 D S 2 IR L B P G 2R RE
Ao A SRR - 3 4 ] DMSO R il 5% 20 mmol-L™! 4]
BVEWR, 2 AR DN 99.0 pL PBS 221+ 1.0 uL
DMS0.25.0 puL PBS; % {41 K X fin N 99.0 uL PBS 2%
M. 1.0 uL DMSO.25.0 uL 0.4 U-mL" f§ ¥ ¥ ; BH
P I LA AN 99.0 uL PBS 22313+ 1.0 L B < 35

BH . 25.0 uL 0.4 U-mL" B 18 70 BE B 410 o
99.0 uL PBS 2% /3 + 1.0 uL #£ 4 .25.0 uL 0.4 U-mL"
B . VRS H5), T 37 °CHE KRS 9% 15.0 min, SR )5
BN 25.0 uL pNPG % ¥ (4.0 mmol-L™") 4k 421 37 °C
PEIK K5 7% 15.0 min, 25 5 J5 0 50.0 uL 0.2 mol-L™" [#]
Na,COVEMR I IESON o 11T pNPG 7E o= % B i Y
£ T BE KA 7= A= %6 %] B% F1 PNP, PNP 7E 405 nm &b
R W, FH B bR O € HAE 405 nm b i)W 2, I
THE A ZRFNIC, fE .

B STBR: ARME ST R BRI 1 L S H S 0
PR B B A B S S B IR RS B SF S 5 S E KL
P T A B K 3B B SR AR 11 5T 48 B R TR A B i dfE
P SE R B

PR AL h T & P AT (R B o R
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