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(1. iR EE 2R P 2GR 58 i, Hh 2 bR Al 20 7 0 s =8, K P R 24 3 ) P 20 R S T VT
B0, R 201203; 2. BGHRZGRRMELLAT ALd 0, B 201203)

WE: N FUEEE Glechoma longituba (Nakai) Kupr. H7 [P 40 22 5 7, BR0F FL0 AL 5 9 5 25 Atk >R MCTL 1
JBE VB L ODS A (03 12 ) 2% 142 45 (0 1 1 R X EBR B BE AR Wik AT R 470 &, iliid MS. 1D NMR.2D NMR 55 3 £
PO B A G A . NIRRT SR 10 A P ARG AL 4 B 45 B 8 N =i R AW, 23 % E N 20,3,
16p-trihydroxy-13a,27-cyclours-11-en-28-oic acid (1).28-norurs-12-ene-34,17f-diol (2).28-norolean-12-ene-34,17/-diol
(3)FF R (4)-3p,13B-dihydroxyurs-11-en-28-oic acid (5) FE R EE (6) 7+ R (7) FIRERE (8). (AW NT
DL 130, 27-38 PR 58 25 74 8T 75 38 = iili, iy 44 N euscaphic acid H, tb &40 2.3 A EH RN EER B 152, (&
Y45 EIRAIE ILPHE o 243 380 DB PO W #5 (APTTPTTT.FIB) X =5 28 il 7 BEAT 44 Aot il % 2L T
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A new hexacyclic triterpenoid with 13a,27-cyclopropane ring from
Glechoma longituba
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Abstract: In order to study the compounds from Glechoma longituba (Nakai) Kupr. and explore the substance
bases of its dissipating blood stasis, MCI, silica gel, Sephadex LH-20, ODS column chromatography and preparative
thin layer chromatography were used to isolate and purify the compounds. The structures were identified by MS,
1D NMR, and 2D NMR spectra analysis, efc. Eight triterpenoids were isolated from dichloromethane fraction of
ethanol extract from G. longituba and identified as 2a,3a, 16§ -trihydroxy-13a,27-cyclours-11-en-28-oic acid (1),
28-norurs-12-ene-34,17p-diol (2), 28-norolean-12-ene-34,17f-diol (3), oleanonic acid (4), 34,13-dihydroxyurs-11-
en-28-oic acid (5), uvaol (6), oleanolic acid (7), ursolic acid (8). Compound 1 is a new hexacyclic triterpene with
13a,27-cyclopropane structure, named euscaphic acid H; compounds 2 and 3 were isolated from Lamiaceae for the

first time while compounds 4 and 5 were isolated from this genus. The in vitro anticoagulant activity of triterpenoids
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was evaluated by four coagulation indexes (activated partial thromboplastin time, APTT; thrombin time, TT;

prothrombin time, PT; fibrinogen, FIB). Among them, compounds 1 and 6 showed obvious anticoagulant effects.

Key words: Glechomae Herba; Glechoma longituba (Nakai) Kupr.; hexacyclic triterpene; chemical composition;

anticoagulation

HER SN E R (Lamiaceae) 7% 1L JH B8 2 4E 42 B
AIEIMSY G. longituba (Nakai) Kupr. )4 3500,
BTV K — B RS, IRt R, 5
B T 2R 22 5 2 i T R Y A & 4 28 1) T AR, 2
B FLAE 43 I FE R o3 JE TR T 30 G (13 5 IE
%} (Nepetoideae), 45 K LGS, R il 2 i Al = 28
A N S e L S (T

T W) 245 v = 28 B o0 R B LA T ) 2 B
PE, S O B A R I I H0% B PUHIV. BUE B
T BERE BT A VORI L B ORI I I IR AT 20 Bk 0 A A
A Y, VR A 3t A [R] — S 2 A B ey
B 15 B B A PR IR =R A Y. =
7 R R B R 2 T (R B R % R 2 M R
VP AT A R THIE SR R, SRz R R T RE
FT VRN 25 R ot A, AR H A X 5% B =
B S VRN I TR 8D

AR R SRR ) 44 D i I, O L EORS E  E
Bz —, KL R AR 25 20 77 (R B T AR
PR AR FH, W F TR 97 SRR ST 45493 DL R G R ofi
B S0 B R AL ) R R N A R A SR EN . R R
AR (1) HE U AN 43 5 1) =k R AR AT R A it
a5 PLAR 2 HOE I SO ) ot ZE i, 45 R R I AR A
TR B A B B Br s E Y, H 26000 =k
A o H B S R T IS e DR S 0 B I R
B O AT 3 RN A

AT TN T AR B R () = 2 A 3R AT o B S A
YT, (A PRI A LB A% 58 D) R ) o 24, >R

FH 5 afin DU 152 4K 56 60, 5 3 A4 358 45 B AL 3% N 1A (acti-
vated partial thromboplastin time, APTT). %t Ifl. & Jil i
[8] (prothrombin time, PT). #E Ifil. B¢ I [7] (thrombin time,
TT) A K 47 4 & (1 )i /K °F (fibrinogen, FIB) V¥ 1% £k
L =GO AR AP RCR . WA L S Y
32 8 =i K Ear (B 1), 73 28 8 N — D HT IS
=15 2K 153 2a,3a, 163-trihydroxy-13a,27-cyclours-11-
en-28-oic acid (1), PA &£ & A1k A 4 28-norurs-12-
ene-34,17f-diol (2).28-norolean-12-ene-34,174-diol (3)~
IR B R (4)+3p,138-dihydroxyurs-11-en-28-oic acid
(5)~REREE (6) FFHIRIR (7) RERIZ 8). HH1LEY
2R3 NE RMIERA 7 B2, a4 5 9 E
RN LY & Aoy B A9 2 . i D T FR AR AN 45 IR 1T
NMEEMI~T Y E PR L ES, KR hEWm1 540G
W6 R

FR5118
1 ZHEE

&M 1, A KK, HR-ESI-MS m/z: 485327 0
[M-H] % 5 7 X~ ¢, H,,0, (it 518 485.327 2,
C, H,0), R FE K8, IR BRI &HZE
(2 924 cm™) HREE (1 674 cm™) WUk I . °C NMR &5 &
DEPT-135 it — B € & W3 & A 30 Mk i 1, 15
JB 6 AL, 7 AN L, 10 ANk 3L DA K 7 AT
i 'H NMR."C NMR (3 1) 1 HSQC i x4k & 4 it
ITEsHBRRE, E—PHA ey FEMNT EH
6 > H 3£ [0, 0.85(s) / d. 21.5, CH,-24; 6, 0.95 (s) / .

Figure 1 The structures of compounds 1-8



- 1336 - 242 %4} Acta Pharmaceutica Sinica 2024, 59(5): 1334-1340

18.4, CH,-25; 6, 0.97 (d, J = 6.5 Hz) / d. 20.7, CH,-30;
9, 1.04 (s)/ o 16.1, CH,-26; 5, 1.19 (d, J = 6.0 Hz) / 6,
18.5, CH;-29; §,, 1.20 (s) / J. 29.0, CH,-23)]; — 4L =X
WU [0, 5.51 (dd, J = 10.2, 2.3 Hz) / 6. 119.2, CH-11;
d,6.29 (dd, J=10.2,2.7 Hz) / 5. 141.0, CH-12]; =%
SUIX K 3 [0, 3.75, (d, J= 2.8 Hz) / J,. 79.1, CHOH-3;
d, 4.33 (dt,J=12.1, 4.0 Hz) / §. 65.6, CHOH-2; 9, 5.03 /
5. 74.2, CHOH-16] LAt — N3k [0, 177.7 (C-28)]. H
HH R S X B S 5 DL ORI RS SN iz &
WIRZ AT 5 T3 be 2 =0, AN A2 AbAE T i35 X 2D
—AMHIEES, 2 NEHIEES 6. 17.1, CH,-27). It
A, mi X ML — BN ZERAE S (6. 28.4, C-13),
FA A A TR G5 W R AFAE BRI T e 1 B o AR |
B 5 IH45 4 Scifinder™ (5 2., RIS IERF b O iiE
B F 130,27- 3 A K8 5 75 J5% BF 7% 45 #4 1 euscaphic
acid G B A . AS[F 2 4 7E T euscaphic acid G H
i BN 2, 3, 234070, LAY 1 EEE R 2, 3, 16,
C-16 2 HEHUAR AT (1 6, 5.03 /£ 'H-"H COSY &+ 5 H-15
[0, 2.74 (dd, J = 14.6, 5.1 Hz); d, 2.07, (d, J = 14.6 Hz)]
[RIAH<IE L HMBC i+ H-18 [0, 2.87 (d, /= 11.2 Hz)]/
C-16 3 FIESL . @I ZR A T A4 'H-"H COSY Al
HMBC % M5 5 (B 2), et &4 1 1P g i
42,3,16-trihydroxy-13,27-cyclours-11-en-28-oic acid.
AW ISR S5 7 FHNOESY i (3) 454 <
B BB E W E kA . H-2 5 CH,-24 1 CH;-25
I NOE #H2: 155, 454 H-2 5 H-1b 2 [8] 2 715 [ il 1711 48
AL T 1848 A % B (J = 12.4), IEWI H-2 4 F A 3K C-2
P ALY B B SLHE . H-3 5 H-2/CH,-24 [¥) NOESY # 3¢
55 LU 2T (2.8 Hz) 7% H-3 46 T A 3F C-2 1 b i) g
AR, TR RE 2-OH . 3-OH ¥ a ¥ 7 . NOESY i

23 24

Figure 2 Key HMBC and 'H-'H COSY correlations of com-
pound 1

FH-27 5 H-9 (o) ZAAFLERIAHRAS 5, UESE T &
Y015 Fiidk SCRRT I IE 1) euscaphic acid G BEAZ I HUAY
T BE B B A A R ST AR 54 . H-15/H-16 Z A1
/N PR £ B, 45 4 H-16/H-27 ¥ NOE #H 5% 15 ] H-16
b TP AR 16-OH Ny gAY . Hitk, &4 1 ) 4h 4%
B 2258 58 N 2a,3a, 16f-trihydroxy-13a,27-cyclours-11-

en-28-oic acid, fiir % N euscaphic acid H.

<---> NOESY

Figure 3 Major NOESY correlations compound 1

2 RSMUE MEME RN

PL10 mg'mL" z= 4 [ 24581 2 mg-mL" i =] UEAR A FH
P24, DMSO N7 4, MIE A7) 1~84E250 pmol'mL™
W R PR . Ik An A, 5 AAl
B A EW 1 ~T RSN 5 e 03 2B K APTT (P < 0.01),

Table 1 NMR data of compound 1 (J in ppm, J in Hz, pyridine-d;). “The proton signal was submerged under the water peak

Position 13C 1H Position 13C 1H
1 429 2.11, overlapped; 16 74.2 5.03*
1.72, overlapped
2 65.6 4.33,dt (12.1, 4.0) 17 49.0
3 79.1 3.75,d (2.8) 18 46.4 2.87,d(11.2)
4 38.6 19 40.8 2.11, overlapped
5 48.2 1.69,dd (11.4, 1.6) 20 383 1.26, overlapped
6 18.3 1.51, overlapped; 1.35, o 21 32.4 2.24, qd (12.2, 3.7); 1.54, overlapped
7 37.2 1.84, d-like (11.3); 1.32, 0 22 37.5 2.48, dt (13.6, 3.6); 2.07, overlapped
8 34.8 23 29.0 1.20, s
9 52.5 2.03, t-like (2.4) 24 21.5 0.85,s
10 37.8 25 18.4 0.95, s
11 119.2 5.51,dd (10.2,2.3) 26 16.1 1.04, s
12 141.0 6.29, dd (10.2,2.7) 27 17.1 1.72, overlapped
1.48, overlapped
13 28.4 28 177.7
14 34.4 29 18.5 1.19,d (6.0)
15 30.9 2.74, dd (14.6, 5.1); 2.07, d (14.6) 30 20.7 0.97, d (6.5)
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Figure 4 The effects of compounds 1-8 (250 umol-mL"), Yunnan Baiyao (10 mg-mL") and aspirin (2 mg-mL") on in vitro anticoagula-
tion experiment. A: Activated partial thromboplastin time (APTT); B: Thrombin time (TT); C: Prothrombin time (PT); D: Fibrinogen (FIB).
n=3,x+s. P<0.05 " "P<0.01,""P<0.001 vs control group; “P < 0.05, #p<0.01,"P<0.001 vs Yunnan Baiyao; 4p<0.05,44P<0.01,

A44p<0.001 vs aspirin

Tt B AT DS M) P P T L 2R 8 (1) % 0L D] T DLAK B e &
b EWent i E LK TT (P <0.001), Bntb 546
RE IR 52 e 21 4 B 1 R Y BUS R RIEBUBHE L &
Y1~7 6 FEIKFIB &%, (&1 e A 8L %
G (P<0.05). 5 FEREBIEW1~THH A
FEERPUEIMER, A1 e BB EEMH
BAEH . WA 8RERZE LK PT (P <0.001), Xk
1) 8 T REIE I 5 A AR 1 E I 15 5 B EE R 4
SRIMAL &9 8 it & 35 46 /. TT (P < 0.001), Ft /& FIB
(P <0.001) 20 21 R G R PEIRBHER, RUH A8
A e AN EEIN R G 2 A AR . AR RN
= R = 0T I 24 PR 9 L 1 S C-28 L B
COOH % A4 M, — ey 1fn 52 7 (0 T 4 4 A 5 40
i) L /0N AR SR R M0 R I R G R, BROR = R
COOH Fl OH & [41 %} %k IfiL 5 ¢ 7] GE 1 47 76 AH L 1) 52
Wi o A5 6 1 8 (1) 45 A4 AHALL FE 5 v, A R E T C-20
7 () OH 1 C-28 {37 [¥] COOH FE [4], W] fiE A2 it i He Hu ikt
AR . AR E 2R+ E Hes
) R R B It AS: B, G o = R R SR R R (7) 1)
PUgEMLAE A gl ) vz OB, (=05 R 45 1 22 7 %o vk
I &R Ge 52 (B TE 8D, AR08 |/ AR T 5 3R
BRI /E A MLRE SR N HIE T

ISMUTES I

Bruker Avance 111 % 400, 600 MHz #% 1% 3L 4R A% (15
Bruker 24 ); Triple TOF 5600 %! & 73 #% J5f 14X (3%
AB Sciex /A #); EYELA N-1300 7 Jig # 7% & #% (H
A Eyala 22 7); SHB-1000 M /K X2 H 5= (-

VYRR AN 2% 1 % A7 PR A 7]); DHG-9053A 24t 15 i,
ST BRAE (LR — BHA IR 2 |, Milli-Q i 4l 7K
X (48 [E Merck /A 7]); BCE2241-1CCN A # - K (4
Sartorius 2y ); Buchi C-680 ' J& (% | BUCHI
Labortechnik AG); LC-3000 4 #1] & ¥ A (At 5% 6 Hr @
15 B 5 BB 2 7); PerkinElmer FT-IR 7Y 41 4b O i 43
(3£ E PerkinElmer 2 7]); Mindray C3000 %4 4= 5 3l 5 I
g B ASC (R YI3 Fi A 4 B2 97 f 1 IR A A R 2\
HUANGHAL/Z 3 2 2 Wik it HGF254 il 254 (it
ZRI B BR A 71); 200-300 H AR JZHTRERS (75 5%
W VEAL T4 BR 2> &)); Sephadex LH-20 %t ik (¥ #i GE
Healthcare BioSciences AB); - J\ it 3 fif: e 88 & 1 fi
ODS (HAYMC); Xbridge C18#1##E (250 mm x 20 mm,
5 um, 3£ [ Fisher Wharton 2 &]); 47 i ik « £, 1R £ ik &5
Iy BT 28 AR AR YL HPLC 2 R L 2 i (2546 311k
FARFE R A =); A7 (32 E Cambridge Isotope
Laboratories); #¢ Il PU T35 &5 (R 3 AE W B IT
TBHRAE).

BRI H 2R =M, & Bl 2R
A I 7T 1 4 N B TR RME Y 1L [G. longituba
(Nakai) Kupr.] T4 585, Tbs A RAE T Ll
R 245 K5 T 25T T o
1 BR5SH

FHEEER 25 (20 kg), 95% LEERIFIREL (240 L,
2x2h), S, Z5EAE T 50% L EEEAHREL (240 L, 1x2 h),
B IF 5 B I el He vk 4 22 R e, A A S
(dichloromethane, DCM) # B, F. {# i MCI ¥ {4 1%
(MeOH:H,0 = 100: 1) [ 23 K 43 €8 2 A1 K 4+ I i



- 1338 - 242 %4} Acta Pharmaceutica Sinica 2024, 59(5): 1334-1340

Va5 5] & e A7 (306.6 g). HIAT I - 2R &
fig (PE:EA=50:1~0:1) f e A itk e i J, 15 31 8 A~
W45 (Fr.A~Fr.H). Fr.C £&id i JE 1 4% 1% (MPLC-
ODS, MeOH: H,0 = 40:60~100:0), it — 435 19 4>
T85> (Fr.C,~Fr.C,). Fr.C,4&ilkEfH % (DCM:
EA =20:1) 2iifb J5 i@ i3 2 ] 4 a1 (PECEA =10
1), 5 Jim i i i) & AR 43 B (ACNIH,0 = 95:5) 154 3
492 (3 mg, 16 mL-min™, t, = 17.0 min) 13 (2 mg,
16 mL-min", £, = 14.5 min); Fr.C, Zs3d B R 8 e bk €51
ai 1k 15 24 &9 4 (19 mg); Fr.E £ JE i) 4% 0 i
(MPLC-ODS, MeOH: H,0 = 40:60~100:0) 4 75 %
18 NF1# 4 (Fr.E,~ Fr.E,,), Fr.E , & Bt FE il (PE:
DCM :MeOH = 5:5:1) ¥t it 158 F FF Bt J A 3 4l
G RIHEP S (14 mg); Fr.E,,~Fr.E,, & it &4
i (PE:DCM:MeOH =5:5:1) & 5 B & 3F 45384
WA (Fr.E,, ~Fr.E,), FrE, 4l ## 2% (PEIEA =
10:1) 4lifb J5 152 6] % W AH 26 4L (MeOH I H,0 = 92:8)
R 2MEP6 (12 mg, 16 mL-min™, £, = 12.0 min); Fr.Eq
20 45 I S 1S BAL A 7 (60 mg); Fr.F A K&
Hrih, 2 &5 Sl AW i 45 24k &4 8 (20 g); Fr.G
28 3 P VR IE ] 4% B 3% (MPLC-ODS, MeOH: H,0 =
40:60~100:0), & IG5 29T (Fr.G,~Fr.G,),
Fr.G, 2 1 % i 4 € 3% (PE:DCM:MeOH = 5:5:1) LA
Ko 7 2 ) % (DCM:EA = 2:1) 4tk 5 5 84k &1
(7 mg).
2 HEMETE

&1 A AE; [a]? -16.3 (c 0.1, MeOH);
IR v, (cm™"):2924,2 161, 1 674, 1 451, 1 280, 1 040;
HR-ESI-MS m/z: 485.327 0 [M-H]™ ([C,,H,.0,] it 5 {&
485.3272). 'HNMR (400 MHz, pyridine-d,) F1"°C NMR
(101 MHz, pyridine-d,) #% .55 1, % & NGV 2a,
3a,16p-trihydroxy-13a,27-cyclours-11-en-28-oic acid, Ay
4 N euscaphic acid H.

&2 AEKK; 'THNMR (600 MHz, CDCL,)
d,: 5.32 (1H, t, J = 3.7 Hz, H-12), 3.25 (1H, dd, J = 10.9,
4.9 Hz, H-3), 2.05 (2H, o, H-15,16), 1.97 (2H, o, H-11,
16), 1.10 (3H, s, H,-27), 1.02 (3H, s, H,-23), 1.01 (3H, s,
H,-26), 0.97 (3H, s, H,-25), 0.95 (3H, d, J = 5.9 Hz, H,-
30), 0.85 (3H, d, J = 6.5 Hz, H,-29), 0.82 (3H, s, H;-24);
“C NMR (150 MHz, CDCl,) §.: 137.9 (C-13), 127.9 (C-
12), 79.0 (C-3),72.1 (C-12), 60.6 (C-18), 55.2 (C-5),
47.6 (C-9), 41.9 (C-14), 41. 6 (C-20), 40.4 (C-22), 39.8
(C-8), 39.3 (C-19), 38.8 (C-1), 38.7 (C-4), 37.0 (C-10),
33.0 (C-7), 32.3 (C-21), 28.4 (C-16), 28.2 (C-23), 27.2
(C-2), 26.0 (C-15), 23.6 (C-11), 23.0 (C-27), 20.7 (C-

25), 18.3 (C-6), 17.3 (C-29), 17.1 (C-26), 15.6 (C-24),
15.5 (C-30), DA Zd it BRSO, %5 2 L &9 28-
norurs-12-ene-34,174-diol,

&3 AMEKFA; 'HNMR (600 MHz, CDCL,)
d,:5.33 (1H, t, J = 3.6 Hz, H-12), 3.25 (1H, dd, J = 11.2,
4.8 Hz, H-3), 2.28~2.22 (1H, m, H-15), 1.16 (3H, s, H,-
27), 1.02 (3H, s, H,-23), 0.99 (3H, s, H,-26), 0.98 (3H, s,
H,-25), 0.95 (3H, s, H,-29), 0.92 (3H, s, H,-30), 0.82 (3H,
s, H;-24); "C NMR (150 MHz, CDCL,) J.:143.2 (C-13),
124.4 (C-12), 79.0 (C-3), 72.2 (C-17), 55.2 (C-5), 48.8
(C-18), 48.3 (C-19), 47.6 (C-9), 41.5 (C-14), 39.6 (C-8),
38.8 (C-4), 38.5 (C-1), 37.0 (C-22), 36.8 (C-10), 36.5 (C-
21), 32.7 (C-7,29), 31.0 (C-20), 28.1 (C-23), 27.3 (C-15),
27.2 (C-2), 25.5 (C-16), 25.5 (C-27), 24.0 (C-30), 23.6
(C-11), 18.4 (C-6), 17.1 (C-26), 15.6 (C-25), 15.3 (C-24),
DA b B3 %o HE SR, % e 1k &) 3 24 28-norolean-12-
ene-34,174-diol,

EW4 AR A; '"HNMR (400 MHz, CDCL,)
8, 5.32 (1H, t, J = 3.6 Hz, H-12), 2.85 (1H, dd, J = 13.7,
4.6 Hz, H-18), 1.16 (3H, s, H,-27), 1.10 (3H, s, H,-23),
1.06 (3H, s, H,-26), 1.05 (3H, s, H,-25), 0.95 (3H, s, H,-
29), 0.92 (3H, s, H,-30), 0.82 (3H, s, H,-24); °C NMR
(101 MHz, CDCL,) 6. 217.8 (C-3), 184.0 (C-28), 143.7
(C-13), 122.4 (C-12), 55.3 (C-5), 47.4 (C-4), 46.9 (C-9),
46.6 (C-17), 45.8 (C-19), 41.7 (C-14), 41.0 (C-18), 39.3
(C-8), 39.1 (C-1), 36.8 (C-10), 34.2 (C-2), 33.8 (C-21),
33.1 (C-22), 32.4 (C-29), 32.1 (C-7), 30.7 (C-20), 27.7
(C-15), 26.4 (C-23), 25.8 (C-27), 23.6 (C-30), 23.5 (C-
16), 22.9 (C-11), 21.4 (C-24), 19.5 (C-6), 17.0 (C-27),
15.0 (C-25), L b #4im xf FESCHR™, %8 &9 4 55
BUR B -

&5 AEFE; 'HNMR (400 MHz, pyridine-
dy) d,: 6.02 (1H, d, J = 10.3 Hz, H-12), 5.65 (1H, dd, J =
10.3, 3.0 Hz, H-11), 3.43 (1H, dd, J = 9.8, 6.3 Hz, H-3),
1.22 (3H, s, H,-27), 1.20 (3H, s, H,-26), 1.18 (3H, s, H,-
25), 1.01 (3H, s, H,-24), 0.98 (3H, d, J = 6.1 Hz, H,-29),
0.89 (3H, s, H,-23), 0.84 (3H, d, J = 6.3 Hz, H;-30);
“C NMR (101 MHz, pyridine-d,) d.: 179.1 (C-28), 133.5
(C-11), 129.1 (C-12), 89.2 (C-13), 77.7 (C-3), 60.3 (C-
18), 54.9 (C-5), 53.2 (C-9), 45.0 (C-17), 42.0 (C-14),
41.8 (C-8), 40.1 (C-20), 39.3 (C-4), 38.4 (C-1), 38.0 (C-
19), 36.4 (C-10), 31.7 (C-22), 31.3 (C-21), 30.8 (C-7),
28.1 (C-23), 27.6 (C-15), 25.6 (C-16), 22.9 (C-26), 19.1
(C-30), 18.9 (C-26), 18.0 (C-27), 17.9 (C-29), 17.7 (C-
6), 15.9 (C-25), 15.6 (C-24), LA _F H 4 xf I8 ST k>, %



A IEERE T LA BA 130,27- PR IR AE R I BT N =i © 1339 -

E AW 5 N 36,13 p-dihydroxyurs-11-en-28-oic acid.

k&6  AMFIE; 'HNMR (400 MHz, pyridine-
d)) 6,:521 (1H, t, J = 3.6 Hz, H-12), 3.91 (IH, d, J =
10.6 Hz, H-28a), 3.50~3.41 (2H, m, H-3,28b), 1.24 (3H,
s,H,-27),1.21 (3H, s, H,-26), 1.04 (3H, s, H,-23), 1.01 (3H,
s, H,-25), 0.94 (9H, o, H,-24,29,30); "C NMR (101 MHz,
139.4 (C-13), 125.6 (C-12), 77.2 (C-3),
68.92 (C-28), 55.5 (C-5), 54.41 (C-18), 47.9 (C-9), 42.1
(C-10), 40.1 (C-14), 39.6 (C-19), 39.5 (C-20), 39.2 (C-8),
39.00 (C-1), 38.5 (C-4), 36.9 (C-17), 36.0 (C-21), 33.0
(C-7), 31.0 (C-22), 28.6 (C-23), 27.9 (C-2), 26.3 (C-15),
23.6 (C-16), 23.4 (C-11), 23.4 (C-27), 21.4 (C-30), 18.5
(C-6), 17.6 (C-29), 16.8 (C-26), 16.4 (C-25), 15.7 (C-
24), DAt fESCERY, S e A A ) 6 9 RE IR .

&7 AMKER; 'HNMR (400 MHz, pyridine-
d;) 0, 5.52~5.46 (1H, m, H-12), 3.43 (1H, dd, J = 10.4,
5.8 Hz, H-3), 3.30 (1H, dd, J = 14.1, 4.6 Hz, H-18), 1.27
(3H,'s, H,-27), 1.23 (3H, 5, H,-23), 1.01 (6H, s, H,-25,26),
0.99 (3H, s, H;-29), 0.94 (3H, s, H,-30), 0.88 (3H, s, H,-
24); °C NMR (101 MHz, pyridine-d;) J.: 179.9 (C-28),
144.6 (C-13), 122.3 (C-12), 77.8 (C-3), 55.6 (C-5), 47.9
(C-9), 46.4 (C-17), 46.2 (C-19), 41.9 (C-14), 41.8 (C-
18), 39.5 (C-8), 39.2 (C-4), 38.7 (C-1), 37.1 (C-10), 34.0
(C-21), 33.0 (C-7), 33.0 (C-22), 30.7 (C-20), 28.6 (C-
23), 28.1 (C-15), 27.9 (C-2), 25.9 (C-27), 23.6 (C-30),
23.5 (C-16), 23.5 (C-11), 18.6 (C-6), 17.2 (C-26), 16.3
(C-24), 15.3 (C-25), LA - H 4l it e SCR™, e e &4
7T RFIIRIE .

&8 AMFIE; 'HNMR (400 MHz, pyridine-
d)) d,: 5.48 (IH, t, J = 3.5 Hz, H-12), 3.45 (1H, dd, J =
10.1, 6.0 Hz, H-3), 2.63 (1H, dd, J = 11.4, 1.6 Hz, H-18),
1.23 (6H, s, H;-23,26), 1.04 (3H, s, H,-27), 1.01 (3H, s,
H,-25), 0.99 (3H, d, J = 6.4 Hz, H,-29), 0.94 (3H, d, J =
6.3 Hz, H,-30), 0.88 (3H, s, H,-24);"C NMR (101 MHz,
pyridine-d,) 6.:178.9 (C-28), 139.0 (C-11), 126.7 (C-11),
78.5 (C-3), 56.2 (C-11), 53.3 (C-18), 47.8 (C-9,17), 43.1
(C-14), 39.7 (C-20), 39.3 (C-8), 39.2 (C-19), 38.8 (C-1),
37.2 (C-22), 37.1 (C-10), 33.3 (C-7), 30.8 (C-21), 28.6
(C-15), 28.5 (C-24), 27.9 (C-2), 24.7 (C-29), 23.7 (C-16),
23.4 (C-27), 21.2 (C-30), 18.6 (C-6), 17.3 (C-11), 17.2
(C-26), 16.4 (C-24), 15.5 (C-25), LA K48 of 8 S k>,
YEEY) 8 NAERIR .
3 RSNERIDGE MM

K H 4 B 3l B 5 A A S A S AR TE N
250 pmol-mL™ ALK AT € 1M PY 15153 41, PA 10 mg-mL"!

pyridine-d;) J.:

= A 25 A1 2 mg-mL" B =] UG AR A BH M 25 A & 1%
DMSO Jy7% U0 R o S0 ) B AR a1 R - HSL 5 = 1
2 PR E K SRR BE VKR 1L (FFP), $2 5T T 4 °CUKAE 1L
HRABAE, B4 B A3 B 4k A48 F DMSO B il ik 15
425 pmol-mL™" AE S i, TR AT . BUE MR 5 1
TN L3R (PPP), 0 AH AR LAY G P A5 244 2%
WPE N 250 pmol-mL”, % & 10 min J5 LML, Fr
SEB A TR AE 6 h P 5E B DA LR AIE Bk I PR 3

S 45 R x + 5 3R HUE G v RTEDIR B2
K FH GraphPad Prism 9 # 4 4b B .

P TR: A B Bl A 91 SR v e B
TG S S SCF RS B 38 e 0 R B L sk Mo s AR H 6 R
I SIS AW AL T N AR 45 Tt LG 48 5w AR A 5

BT 2 ST SR TR R AT RR A TN AN UG £ B ST
B Lk T SRR .
FIEE MR TR VRS BB A AETER G R .

ﬂﬂﬁ EH SN
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