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A new furanosesquiterpenoid from Ranunculi Ternati Radix
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Abstract: Objective To investigate the chemical constituents from Maozhaocao (Ranunculi Ternati Radix) and their activities
against Mycobacterium tuberculosis. Methods Various chromatographic techniques, including silica gel column chromatography,
macroporous resin column chromatography, TLC and HPLC, were used to separate and purify the ethanol extracts from Ranunculi
Ternati Radix. The structures of isolates were elucidated by physicochemical properties and spectral analyses. The activity of all
compounds against M. tuberculosis in vitro was tested by microbroth double dilution method. Results Eleven compounds were
isolated from Ranunculi Ternati Radix and identified as (55)-5-(5-(furan-3-yl)-2-methyl-5-oxopentyl)-3-methylfuran-2(5H)-one (1),
ethyl palmitate (2), dibutyl phthalate (3), rans-4-hydroxy-2-nonenoic acid (4), methyl linoleate (5), ethyl linoleate (6), linoleic acid
(7), 1-0-(9Z,12Z-octadecadienoyl) glycerol (8), niacinamide (9), f-adenosine (10), dimethyl phthalate (11), respectively. Compounds
1, 2, 4—8 and 10 had mild inhibitory activities against Mycobacterium bovis BCG, all with a minimum inhibitory concentration
(MIC) value of 100 pg/mL, respectively. Conclusion Compound 1 is a new furanosesquiterpenoid, named ranunculifuran A.
Compounds 4, 8—11 were isolated from Ranunculi Ternati Radix for the first time. Compounds 1, 2, 4—8 and 10 had mild

inhibitory activities against M. bovis BCG.
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454%9% (tuberculosis, TB) Z&—FidiZH. &
ARG VE RGN 25 0 B TR
(mycobacterium tuberculosis, Mtb) 5|2, ¥ WL
R ER AL S CRI &5 4% . #E tH 7 TBAEH 41
(World health organization, WHO) & 4 Bow,
2021 FAERLAT 1060 FADEREHIIRG], FE
2] 160 JNSET, HATEERZA 14 NG
Mtb, ZGERZIH 2™ 5 A N AR A% G
—, IR A YYR B RIE TR R 2 1,

W )NE Ranunculi Ternati Radix /& EEFIEE
J& — A AR /N B R Ranunculus ternatus
Thunb. )RR, 1RET Ch28 T, 1977
SETFIANCE T (2500, I N IE K E R R
() 3 2 2t 2 — g TUR AR O FEA 25367
EN{ETIE R SR gl Naae ey /N 177 Nl ok i) NG S NS R R e
B TR A 5B, [ A A TR I SRS AR
e, SO M IRTE . AL, FRET A
BRNEAEN N E T 2557 Z5CERRE, B N5
B M B 7y B 2558 A HLIRIS . IR TR
SR BRI g, BRI TR R
HIFIREAT T Hrai s AR YT R T 85121

AW FUHT AR AR 2 — S MR VR T

JEEESE DA I e 5 R <G IR R I T P 2 BB A6 1)
RN BT, 25 SRR B L ARG AL 3 0 4
BB #E BCG ¥WHEA —EMilisrt, AN
& J¥ (minimal inhibitory concentration, MIC) 437
R 200+ 100 #1200 ug/mL. ARG HTEE AT BT
PERC, AR A TR BESE V) A e . TETR &
Pig S OB T B A IGBALAG 2 ar BE4T T RGeS, 3t
SEARR N MEY, S EN (5S)-5-[5-(furan-
3-yl)-2-methyl-5-oxopentyl]-3-methylfuran-2(5H)-one
(1) ¥R 2B Cethyl palmitate, 2). 2F2K —FHR
—TH& (dibutyl phthalate, 3). I-4-F2%E-2-F4
2 (trans-4-hydroxy-2-nonenoic acid, 4). JEJHER
Iis (methyl linoleate, 5) JV.iH & £ Cethyl linoleate
6). W ih® (linoleic acid, 7). 1-0-(9Z,12Z-
octadecadienoyl) glycerol (8). NHEE% (niacinamide,
9). R (B-adenosine, 10) FIAFA — HIiR — H g
(dimethyl phthalate, 11), £ WK 1. (&P 1R
HIIRIE A5k, A 44 A BRI A s Az b
EY) 4. 8~11 AE XM ZEA T4 5153 XF Hpk
WEDHEAT RIS AT BRE VEVEOY,  SEga g R
N WEW 1L 2. 4~8 F110 X4 B F AT B BCG
BREFMEETE, H MIC #°4 100 pg/mL.

0
Q R OH H
J N ~0 0’ ___OH
] 0 0. H;C
(0] Y R H fo)
[¢) o
{ ) 3 R=CH,CH,CH,CH 4
11 R=CH,
NH,
i Or
R e e
0 N o) =
7 N\ NN
OH
— NH, 0
5 R=CH, ‘OH
6 R=CH,CHj OH
7 R=H
8 R=CH,CH(OH)CH,0H 9 10

1 &M 1~11 B EFEEH

Fig.1 Chemical structures of compounds 1—11
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MS/MRMS (2 [H 41 & v i /KRBT A 7] D5 Acquity QDa
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TR EVR R 9548 ({5 [E BINDER A #]); Haier
HR40-TIA2 B AW 2e 4 (i tE S & AR
AFD; UV-5900 BUEAMA] WArae gt (Rl
MBS A PR /A ] ) ; TOMY SX-700 HYZ&75 K 1# 28 (b
HANEHIERHARATD; 200~300. 300~400 H
IEAAE SRR . R OISR GFass (5 S5iEVE
WTAHRAFD; HP-20 KALRFIMAE (HA=ZEA
D iR, koM (GEE TEDIA AFD; f1
Tl BERR MR, FEE. AT, IR CRER
FEWAERFERA D IETEE. KB (HZ
BB o- 25 GREETT KA =GR ) s Middlebrook
THY #5373 (3B BD AwRD; Hil Chighrh T4
WRH AR AR AR FILZAEE 80 (A LAY T
R HEBRATD); DMSO. FMME. LM ThE (EHE
Sigma-Aldrich A#]); FFEF CRMNHIZ]) HRRAFD.

T 2021 4 5 HISKH =, =R
S22 T B IR S 5w A/NE R R ternatus
Thunb. [ FHEHHR . FrA (RT20210001) 17T =k
KEFFIR=Wt 5t 50 ATB A6 B R s =

o R A 2 2 0 AR B M. bovis BCG H L2
PAERE 2 (177 NG AR /ey i
2 RESSE

W TR 2.19 kg, MW 95% %
25L, AREI4 W, FIK24h, BIRIGE,
FERAEAFIRGG I IRAFR /K85, I A
fik. BEIR CB6 M IE T EES 1.5 L 20 4 Ik, &35
BRI EIRA T, A2 A MBEEERGT AL (18.7
g), BEIR ZBEZEHCHAL (3.9 g) MIE T FEAEHLER AL
(20.6 g)-

FHERERAL (18.7 g) £ IEMEE A (1 (200~
300 HD 438, AimEE-E (100 @ 0—1:2) BEE
Ve, 53 122 M4 TLC & HPLC e, &
I Fr. 66~71 (236.4 mg), £¥-H47% HPLC 4> &
afif, (FHEE-/K 47 © 53, 3 mL/min), 531{b&91
(22 mg, ®rR=25.7min). &7 Fr.25~30 (R1, 4.6
g), ZIEMEERAE I (300~400 H) #—FH 05,
FE B 208 (50 0 110 1) BRE e, 153
106 /Mit4y, TLC K& HPLC 43#7)5, &IEWii5 Fr.
R1-7~11(143.2 mg), &:4i] £ HPLC 73 &4tk (4
f&-7K 73 127, 3 mL/min), f§EAEY) 2 (6.4 mg,

®=29.7 min); HIFWiT Fr. R1-39~42 (401.4
mg), ZF:Hfil# HPLC 73 &4tk (FHEE-/K 66 © 34, 3
mL/min), SELEY 3 (45mg, ®=39.8min). &
I Fr. 52~60 (R2, 2.9 g), L IEARERA:CRE (300~
400 H) #0508, & -HEE (100 1 02 1 D
BEEEVERE, 192 96 M4y, TLC K& HPLC 4,
HIFSr Fr. R2-67~73 (197.1 mg), 4%
HPLC 4y &4t (L FE-01% LMK 29:71, 3
mL/min), REED 4 (43 mg, ®R=21.9 min),

FERR ZBEHRAL (R3, 3.9 g) L IEMIRERF: i
(200~300 H)> 7+ &, A ihbk-6R 6
(100 : 0—1 : 3) BAREHEML, 193] 200 45>, TLC
K HPLC 9 #1)5, &9 Fr. R3-33~40 (176.5 mg),
2l % HPLC 4y &4tk (ZfE-/K 79121, 3
mL/min), RELEY S (11.6 mg, ®R=67.5 min)
6 (17.6 mg, &R=280.2 min); &I Fr. R3-79~80
(1153 mg), Z2F#l#% HPLC 44tk (ZHE-/K
75 125, 3mL/min), 13EIHEY) 7 (48.4 mg, r=38.8
min); &I Fr. R3-135~148 (65.7 mg), ZFH#|%
HPLC 73 &4tk (ZJi§-K 65 : 35, 3 mL/min), 13
2EY 8 (13.5mg, (rR=57.4min).

IETEEERAL (R4, 20.6 g) £ HP-20 K FLW T
AR AE 2 85, 47K GE i 2 Molish 371X e i v
TN, JEEELL (30%. 60%. 100%) £ FE-
IKERFEBENL, 152 26 M5 4 TLC M HPLC 43
Mg, & 3F Fr. R4-5~6(583.2 mg), 4% HPLC
B (HEE-0.1%4 %7K 4 0 96, 3 mL/min),
RFEMLEY 9(2.9 mg, r=17.2 min)F1 10(21.6 mg,
R=62.6 min); &I Fr. R4-20~26 (3133 mg), &
et & HPLC 4> &4t (HEE-0.1% LK 28 & 72,
3 mL/min), fFEMLAEY 11 (4.9 mg, /rR=37.2 min),
3 LT

WA 1: IREOIHIRY), HR-ESI-MS 25 iS5y
TR m/z: 263.127 7 [M+H]" (FiL1H 263.127 8);
285.109 7 [M-+Na]* (Ei{H 285.109 7); 547.230 1
[2M-+Na]* (FEiR{E 547.230 2), HLA %0, (L&
1 B3T3 0N CisHis02 AR 7. MEREF
SOEHHE (R D AL, EMEH 3 A
A2 ARG, RUCHEN, ZEMEH 2 MR,

454 'H-NMR. 3C-NMR #l HSQC & a4, i%
& 2 4 CHs, 34 CHa, 6 4> CH LAK 4 N2
% "H-NMR 3 5, K37 X 45 H 5 Nl T{5 5 on 8.05
(1H, brs, H-4), 7.45 (1H, t, J= 1.6 Hz, H-1), 7.04 (1H,
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F=1 KA1 REEE (400/100 MHz, CDCls)
Table 1 NMR data of compound 1 (400/100 MHz, CDCls)

BRAL oc on

1 144.4 7.45 (1H, t,J = 1.6 Hz)

2 108.8 6.76 (1H, d, J= 1.6 Hz)

3 127.8

4 1472 8.05 (1H, brs)

5 195.0

6 37.9 2.77 (14, t, J = 7.2 Hz)
277 (1H,t,J =72 Hz)

7a 30.7 1.88 (1H, m)

7b 1.57 (1H, m)

8 30.0 1.78 (1H, m)

9 20.1 1.02 3H,d,J=7.2 Hz)

10a 409 1.64 (1H, m)

10b 1.52 (1H, m)

1 79.7 4.98 (1H, m)

12 149.1 7.04 (1H,t,J=1.6 Hz)

13 130.0

14 174.4

15 10.8 1.92 GH, t, J = 1.6 Hz)

W7 =3 IXAE ou 2.77 (2H, t, J = 7.2 Hz, Hy-6),
1.88 (1H, m, H-7a), 1.78 (1H, m, H-8), 1.64 (1H, m,
H-10a), 1.57 (1H, m, H-7b) 1 1.52 (1H, m, H-10b)
ahes 6 ANMELESR IR LR TES; 75 on 1.92
(3H, t,J= 1.6 Hz, Me-15) Ab%5H 1 ANIELEM TR 1)
H L 715 5 f on 1.02 (3H, d, J = 7.2 Hz, Me-9)
Ab 1 AMEAEIR I BRI TR S

'H-'H COSY % (Kl 2) #, 6n7.45(1H,t,J =
1.6 Hz, H-1) #16.76 (1H, d, J= 1.6 Hz, H-2) f#{EM
WM 0n 2.77 (2H, t, J = 7.2 Hz, Ho-6) A1 1.88 (1H,
m, H-7a) BLJ% 1.57 (1H, m, H-7b) E7E8] BAHE; o
1.78 (1H, m, H-8) 1 1.57 (1H, m, H-7b), 1.52 (1H,
m, H-10b), 1.02 (3H, d, J = 7.2 Hz, Me-9) ¥J{77EH]
M on 1.52 (1H, m, H-10b) A1 4.98 (1H, m,
H-11) fF{ERHEAZE; on 4.98 (1H, m, H-11) F17.04
(1H, t, J = 1.6 Hz, H-12) fF7EH{EAH5<. HMBC i
(K 2) & ou 8.05 (1H, brs, H-4) 1 oc 144.4 (C-1),
127.8 (C-3), 108.8 (C-2) fFAEHH AR ou 7.45 (1H,
t, J =1.6 Hz, H-1) fll oc 147.2 (C-4), 127.8 (C-3),
108.8 (C-2) fAEMRAHR; ou6.76 (1H, d, J = 1.6
Hz, H-2) Al 6c 144.4 (C-1), 147.2 (C-4) FEAEH] EAH
Ky FEoR o T HAEAERR IR BT HMBC 3 (18 2)
o 61 7.04 (1H, t, J= 1.6 Hz, H-12) 1 6¢ 79.7 (C-11)
TEAER A2 0 2.77 (2H, t, J= 7.2 Hz, Ho-6) Al dc

—= HMBC

— IH-'THCOosY 1

2 k&4 1 BEE HMBC # 'H-'H COSY #83%
Fig. 2 Key HMBC and 'H-'H COSY correlations of
compound 1
t,J = 1.6 Hz, H-12), 6.76 (1H, d, J= 1.6 Hz, H-2) Al
4.98 (1H, m, H-11), HEM 2 78 i ik B #1440k -
195.0 (C-5), 30.7 (C-7) FAEBBAHIS; 6n 1.92 3H, t,
J = 1.6 Hz, Me-15) il oc 174.4 (C-14), 149.1 (C-12),
130.0 (C-13) FAAEIRAHIR, $rmiz FHEREAE C-13 47
ou 1.02 3H, d, J = 7.2 Hz, Me-9) H ¢ 40.9 (C-10),
30.7 (C-7), 30.0 (C-8) fF-{EBHEAHR, $E7~1% LIS
C-8 fi7; on 1.64 (1H, m, H-10a), 1.52 (1H, m, H-10b) Al
dc 79.7 (C-11) fAEBAHI; Jn 1.64 (1H, m, H-10a)
F1 5 149.1 (C-12) fF{ERRAHIC. NOESY #% (J&3)
1, 64 1.02 3H, d, J= 7.2 Hz, Me-9) 16y 1.57 (1H, m,
H-7b), 1.52 (1H, m, H-10b)f#/E I BAHOG, KA T
[E; 117 on 1.02 (3H, d, J = 7.2 Hz, Me-9) il 5y 4.98
(1H, m, H-11) A BEARS, R T 0.

NOE

3 A1 BEE NOESY %

Fig.3 Key NOESY correlations of compound 1

& 1 4t i 2L o 5 = Ok
(circular dichroism, CD) )& FALZF1HHATHAE
B2 SISl CD iz, BE
Ao AR R 2 P E BRI SR BT CD
Mizk. Kszill CD MR A5 CD #hZebbxt, AR4E
VERCFE i A S 4 i B 1S (Bl 4). &
Sci-finder #8%, L&Y 1 AHILEY, 54 AR
BRI 4 mE A (ranunculifuran A).

&Y 2: AR, HR-ESI-MS m/z: 285278 8
[M+H]" (Hig{H 285.278 8), WiEDS TN
CisH3602, THEAMIAIE N 1. 'H-NMR (400 MHz,
CDCls) 6: 0.88 (3H, t, J = 7.2 Hz, H-16), 1.26 (27H,
m, H-4~15, 18), 1.61 (2H, m, H-3), 2.29 (2H, t, J =
7.6 Hz, H-2), 4.13 (2H, dd, J = 14.0, 7.2 Hz, H-17);
BC-NMR (100 MHz, CDCls) §: 14.3 (CH;), 14.4



¢8R 2023578 B54% B 148 Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

. 4417

10
8 — Exptl for 1
6 ---- Calcd for (115)-1
~ 4 == Calcd for (11R)-1
.g 2y ‘\,‘ e,
Loy S
S K
&
N 4
-6
-8
-10
200 240 280 320 360 400

A/mm

4 KA1 KITE ECD #iIZ%FSTN ECD B4k
Fig. 4
compound 1
(CH3), 22.8 (C-15), 25.1 (C-3), 29.3~29.8 (C-4~13),
32.1 (C-14), 34.6 (C-2), 60.3 (C-17), 174.1 (C-1). LA
R S SRR TE R AR Y, WS RS
) 2 IR 1B

1A 3: TEMRY) . HR-ESI-MS m/z: 279.159 1
[M+H]" (EABMH 279.159 1), #ESD TR A
CisH204, THEAMHELHN 6. 'H-NMR (400 MHz,
CDCl3) 6: 0.96 (6H, t, J = 7.6 Hz, H-4"), 1.44 (4H, m,
H-3"), 1.72 (4H, m, H-2'), 431 (4H, t, J = 6.8 Hz,
H-1%), 7.53 (2H, dd, J = 5.6, 3.6 Hz, H-1, 2), 7.72 (2H,
dd, J = 5.6, 3.6 Hz, H-3, 6); '*C-NMR (100 MHz,
CDClL3) 0: 13.9 (C-4"), 19.3 (C-3'), 30.7 (C-2'), 65.7
(C-1"), 129.0 (C-3, 6), 131.1 (C-4, 5), 132.5 (C-1, 2),
167.9 (C=0). LA FEdE5 SChkdiisE i Hol 2 A —
;U4 W EAY) 3 0 dibutyl phthalate .

&Y 4: TR, ESI-MS m/z: 171.1 [M—
H] GEiR1E 171.1), 7372\ CoHi03. 'H-NMR (400
MHz, CDCls) 6: 0.89 (3H, t, J = 6.0 Hz, H-9), 1.29~
1.47 (6H, m, H-6~8), 1.57 (2H, m, H-5), 4.31 (1H, s,
H-4), 6.04 (1H, s, H-2), 6.99 (1H, m, H-3); '3C-NMR
(100 MHz, CDCls) d: 14.2 (C-9), 22.7 (C-8), 25.1
(C-7), 31.8 (C-6), 36.6 (C-5), 71.2 (C-4), 120.2 (C-2),
152.1 (C-3), 171.5 (C-1). VA LZ 5 SCHRIGE %L
P A —E), M e A 4 N trans-4-hydroxy-
2-nonenoic acid.

&Y 5. LEMARY . HR-ESI-MS m/z:
295.263 2 [M+H]" (FEiMH 295263 2), WiED T
A CioH3404, THEAWAIE N 3. "H-NMR (400
MHz, CDCl;) d: 0.88 (3H, t, J = 6.8 Hz, H-18), 1.25~
1.39 (14H, m, H-4~7, 15~17), 1.63 (2H, m, H-3),
2.04 (4H, dd, J = 14.0, 7.2 Hz, H-8, 14), 2.30 (2H, t,
J=1.6 Hz, H-2), 2.77 (2H, t, J = 7.2 Hz, H-11), 3.66

Calculated and experimental ECD spectra of

(3H, s, -OCH3), 5.29~5.40 (4H, m, H-9, 10, 12, 13);
3C-NMR (100 MHz, CDCls) d: 14.2 (C-18), 22.7
(C-17), 25.1 (C-3), 25.8 (C-11), 27.3 (C-8), 27.3
(C-14), 29.2 (C-6), 29.3 (C-5), 29.3 (C-4), 29.5
(C-15), 29.7 (C-7), 31.7 (C-16), 342 (C-2), 51.6
(C-OCH3), 128.0 (C-12), 128.2 (C-10), 130.2 (C-9),
130.4 (C-13), 174.5 (C-1). LA - E0E 5 RIS %L
PrdE AR —F 0, M B LAY 5 08 methyl linoleate

twEY 6: TEMIRY . HR-ESI-MS m/z:
309.278 8 [M+H]" (BliR{H 309.278 8), #iE 7T
KA CoHz602, THEAMIFEA 3. 'H-NMR (400
MHz, CDCl;) 6: 0.88 (3H, t, J = 6.8 Hz, H-18), 1.25
(3H, t, J = 7.2 Hz, H-20), 1.27~1.34 (14H, m, H-4~
7, 15~17), 1.61 (2H, m, H-3), 2.04 (4H, dd, J = 14.0,
7.2 Hz, H-8, 14), 2.28 (2H, t, J = 7.2 Hz, H-2), 2.76
(2H, t, J = 7.2 Hz, H-11), 4.11 (2H, dd, J = 14.0, 7.2
Hz, H-19), 5.35 (4H, m, H-9, 10, 12, 13); 3C-NMR
(100 MHz, CDCL3) §: 14.2 (C-18), 14.4 (C-20), 22.7
(C-17), 25.1 (C-16), 25.7 (C-6), 27.3 (C-7), 27.3
(C-15), 29.2 (C-8), 29.2 (C-14), 29.3 (C-5), 29.5
(C-11), 29.7 (C-4), 31.6 (C-3), 34.5 (C-2), 60.3
(C-19), 128.0 (C-10), 128.1 (C-12), 130.2 (C-9), 130.3
(C-13), 174.1 (C-1). LA_F 54 5 SClikfiras Fa A —3507),
W B AT 6 N ethyl linoleate .

a7 LEMARY . HR-ESI-MS m/z:
281.247 6 [M+H]" (EIBME N 281.247 5), HiED
TN CisH»O02, HHEAMFIE H 3. 'TH-NMR (400
MHz, CDCl;) d: 0.89 (3H, t, J = 6.8 Hz, H-18), 1.25~
1.39 (14H, m, H-4~7, 15~17), 1.65 (2H, m, H-3),
2.05 (4H, dd, J = 13.6, 6.8 Hz, H-8, 14), 2.35 (2H, t,
J=1.6 Hz, H-2), 2.77 (2H, t, J = 6.8 Hz, H-11), 5.35
(4H, m, H-9, 10, 12, 13); *C-NMR (100 MHz,
CDCls) d: 14.2 (C-18), 22.7 (C-17), 24.8 (C-3), 25.8
(C-11), 27.3 (C-6), 27.3 (C-14), 29.2 (C-5), 29.2
(C-6), 29.3 (C-4), 29.5 (C-15), 29.7 (C-7), 31.7
(C-16), 34.2 (C-2), 128.0 (C-12), 128.2 (C-10), 130.1
(C-9), 130.3 (C-13), 180.7 (C-1). LA %3 5 ki
B2, % e B 7 N linoleic acid.

&Y 8: TEMIRY. HR-ESI-MS m/z:
355.284 3 [M+H]" (BliR{H 355.284 3), HfiEs 1
KN CoH3s04, THEAMIFIE N 3. 'H-NMR (400
MHz, CDCl;) d: 0.88 (3H, t, J = 6.8 Hz, H-18), 1.26~
1.36 (14H, m, H-4~7, 15~17), 1.62 (2H, m, H-3),
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2.04 (4H, dd, J = 13.6, 6.8 Hz, H-8, 14), 2.34 (2H, t,
J=17.6 Hz, H-2), 2.76 (2H, t, J = 6.4 Hz, H-11), 3.59
(1H, dd, J = 11.6, 6.0 Hz, H-3'b), 3.69 (1H, dd, J =
11.6, 4.0 Hz, H-3'a), 3.91 (1H, m, H-2'), 4.11~4.20
(2H, m, H-1"), 5.28~5.41 (4H, m, H-9, 10, 12, 13);
BC.NMR (100 MHz, CDCl3) 6: 14.2 (C-18), 22.7
(C-17), 25.0 (C-3), 25.7 (C-11), 27.3 (C-8), 27.3
(C-14), 29.2 (C-6), 29.3 (C-5), 29.5 (C-4), 29.7
(C-15), 31.6 (C-16), 34.3 (C-2), 63.4 (C-3"), 653
(C-1"), 70.4 (C-2"), 128.0 (C-10), 128.2 (C-12), 130.1
(C-9), 130.4 (C-13), 174.5 (C-1). LA %3 5 kiR
T B AR —E), MR EY 8 N 1-0-
(92,12Z-octadecadienoyl) glycerol.

&Y 9. TotsHRE i (HEE . ESI-MS m/z:
123.1 [M+H]" (g8 123.1), 43 F 3 CeHN2Oo
IH-NMR (400 MHz, CD;0D) ¢: 7.55 (1H, ddd, J =
8.0, 4.8, 0.8 Hz, H-5), 8.29 (1H, dt, J = 8.0, 2.0 Hz,
H-4), 8.69 (1H, dd, J = 4.8, 1.6 Hz, H-6), 9.02 (1H, d,
J = 1.6 Hz, H-2); 3C-NMR (100 MHz, CD;0D) ¢:
125.1 (C-5), 131.4 (C-3), 137.4 (C-4), 149.5 (C-2),
152.8 (C-6), 169.8 (C=0). LA 5 SCHRIRIE )
i B AR — 520, WUE A 9 IR .

&P 10: AEFEEN K. ESI-MS m/z: 268.1
IM+H]" GRSl 268.1), 7> T3 CioHisNsOs4.
IH-NMR (400 MHz, DMSO-ds) 6: 3.61 (2H, m, H-5"),
3.96 (1H, m, H-4'), 4.14 (1H, m, H-3"), 4.59 (1H, m,
H-2'), 5.88 (1H, d, J = 6.0 Hz, H-1"), 8.14 (1H, s, H-2),
8.36 (1H, s, H-8); '*C-NMR (100 MHz, DMSO-ds) o:
61.7 (C-5"), 70.6 (C-3), 73.5 (C-2'), 85.9 (C-4'), 88.0
(C-1'), 119.3 (C-5), 140.0 (C-8), 149.1 (C-4), 152.4
(C-2), 156.1 (C-6). LA_b-Hids 5 SCHERARE s Fa A —
HPY, WEEENAY) 10 24 B-adenosine.

AW 11: IR B AR . ESI-MS m/z: 195.1
[IM+H]" (it 195.1), 4 TR CioH1004.
"H-NMR (400 MHz, CDCl5) 6: 3.92 (6H, s, -OCH3),
7.55 (2H, dd, J = 6.0, 3.6 Hz, H-3, 4), 7.73 (2H, dd,
J = 6.0, 3.6 Hz, H-2, 5); *C-NMR (100 MHz,
CDCls) 0: 52.8 (-OCH3), 129.0 (C-3, 6), 131.3 (C-4,
5), 132.0 (C-1, 2), 168.2 (C=0). LA F%¥E 53k
RIE P EE B A — 2, B ENEY 11 R
dimethyl phthalate.

4 RIMRGERRATEDE M
KT R A MR8 SO R B 32 )

g BEER S WA IR T BEAERGEAL, DURET ARG
WXt M. bovis BCG HIAMHIVEM: . WIS HEE M. bovis
BCG 7= R 0HUE K, B FRY RIS TR R i
BRI R I6AE 96 FL T 4 1% 95 AR v ik
17, WEZA. P, SRS 254H, &
R  FRARAL B ) RN BH P B2~ AT ARG 3 K
B 200 pL Jo B Z& K B AL, TR 2
HIFL N 200 pL Middlebrook 7H9 iz, 4k&:1A %8
2 FIFLHEN 2 uL S SIS FHYEZY CRIAE
L S 2T ED. FIPERTRY) (DMSOD,
AALFHIEEN 100 pL Middlebrook 7H9 A%, B 147
PR EINTIR, AIUEFIPE R s Rds, sl
FYNAE5FRE, 100 pL W AR AR IFLH .
R A P I B 24 o R FE 200~0.78 pg/mL,
FEE 259 Bk B 50~0.1 pg/mL. “FARE F3 )
BRIRLE 37 CHIREFRFEFINE 7~9 d, 1fJaWEh
. TCIRIMILG I RARHR 5 S MIC,

AN USSR AT R PR S A0 25 B W A T i 2
YAk BEER LR AN IE T R AR A6 2F 28 4 b
FE BCG A A RIFEEE 4 1, H MIC 7398
200, 100 #1200 pg/mL; &1, 2. 4~8F110
XFLEB o B R BCG A S50 HE 1, MIC ¥
9100 pg/mL; PHPEXNTHEZGRIAE T MR 21
TEER) MIC 43515 0.2 044 12.5 pg/mL.

5 g

W NELA WL SR A 2 H A %A Rz —,
A NEE YR ) & &R E, HAKEENR DR &
K2 H2325) AR5 MR IR R A B 2858 T 11 Mk
A, BFE 1A S MKEEAPLIIRE L
EW. 2 AN T HERES . 2 N AEEEAT 1 AN EK B
AHUER, L&Y 1 B A ens, K didr
0 IHE R IR £ 225 As L&) 4. 8~11 BN E
NI NEE 3 B A3 3]

NFL BB H37Rv H37Ra AR R0 BiAT I
BCG #) vz AR S S5 A% BUR N LI 2 L B R
AHIF T A L b 3 B8 258 1Y) 5 N KEEA PR K AL
Y ka2, 5~8) Al 1 ANEKEEGHLR (fb
HE 4 KR BCG BA B S iE 1,
H MIC #4100 pg/mLE7, AL A9 2 AR I RT
AV, AV 5~8 NIMEREILATAEY), HEIE,
7 R RN AR AR R T 285 1% 0 B AT R H3 TR & 3 i &2 245
i 24 45 % 43 B FF 3 B AR I MIC 4058 50~ 100
ug/mL Fl 25~50 pg/mLE82), (L5472, 5~8 X 4Et%
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