% 4’& {t& % DOI: 10.6023/cjoc202310019 DAL

Chinese Journal of Organic Chemistry NOTE

RFeFe R — R BE I ER E 2RI &Y

AEES  FEH OKBEL BME
ERED  HRAEY  EE Fhpe
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fiFl(8)- curcusinol (9)F1 B F E & P AE10). HALED 1 AFLED, 1A 2 (1 NMR S35 8 H IRIGE. AWisHkimE
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A New Fatty Acid Glycoside Compound in Munronia Pinnata
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Abstract The chemical constituents of the aerial parts of Munronia pinnata W. Theobald were investigated by using chro-
matographic techniques. Ten compounds were isolated from the 95% ethanol extract of Munronia pinnata. Their structures
were identified as munrofatty A (1), 2-[[6-O-((2E)-6R-hydroxy-2,6-dimethyl-2,7-octadienoyl)-S-D-glucopyranosyl]oxy]-2-
methylpropanoic acid (2), kaempferol-3-O-(6-O-trans-p-coumaroyl)-$-D-glucopyranoside (3), castanoside A (4), kaempferol-
3-0-(6"-O-cis-pcoumaroyl)-p-D-glucopyranoside (5), aurantiamide acetate (6), blumenol A (7), grasshopper ketone (8),
curcusinol (9) and loliolide (10) through detailed analyses of various technical means, including MS, IR, 1D- and 2D-NMR
spectroscopic methods, quantum calculation methods and other technical means. Compound 1 is a new compound, while NMR
data of compound 2 are presented for the first time. Compound 1 was evaluated for cytotoxicity against HCT116, A549,
HepG2, MCF7 and MDAMB cells, and was non-toxic to the tested cells at a concentration of 160 pmol/L.
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TEBERE N 44 G 2B BERE . FAMEIEIERE, FEIENBIRE
(Meliaceae) b %% i& J& (Munronia) IR 1 %5 3% (Munronia
pinnata W. Theobald) % AL B AKEY), FE /5040 THE
IV AR LX), Z M ARG, AR
W B, JMEOETE, RAATEEETHAR. DA
FFW, BEREFE A PIRP. UMM, UL G
B R A EOE ZAYEHEER, SEES R
RN =R, P 20 e i RO O B Ak S
PTATRGEAAERT D 7, WEEREFE 7 BE 4 E 3RS T
6 MTEEZRIM 6 N =iEIH A2 1 Zu
T —iB 5, FHRIRMFTE 2 GBI RKIR =W, At
FLH TIRBERE 95% LR AT IR AN I, 4> B33
10 MEAEYD, 50 5 e IBRBEFERR TR A (1)~2-[6-O-
((2E)-6R-¥255-2,6- — W1 J£-2,7- 3 — 45 3k )-5-D- Mt Wi 7 %5
PEIE-2- L FLR AT 2) B -3-0-(6"-0- X A5 &
G IE)-A-D-M I A 3) . FEH A @), LEm-
3-0-(6"-O- i =0} 77 5 1 225 )-B-D-MHE MR 1 &7 B 7 (5)« &R
BB R (6) AT 5T THE A (7). WEIFEF(8)« curcusinol (9)
K EBEZFZRNIR10). BTG N E RN IEBEFE +
SrERR, Kk & 1 LAY, % NERERERR

TR A; LAY 2 1 NMR e 1 B (B 1).

1 ZFR5R
1.1 &Y 2 WEBREE

a1 NFETERM K, (o) —12.7 (¢ 0.1,
MeOH). HRESIMS i BRI F B FUEN m/z
489.1971 [M—H] ", #&RHATHA CoHuOn(THEAE
N 489.1978), NEHER 6. AAMEIE R RILEEH
F23E(3431 cm HATFRIEE(1713 11635 em DWEEREH]. 'H
NMR #(F DERZUEWEA 1 MG o0
722 (d, J=11.3 Hz, 1H), 6.42~6.52 (m, 1H), 6.13 (dd,
J=14.9, 11.3 Hz, 1H)], 1 NI &I [on: 4.55 (d, J=7.8
Hz, 1H), 3.28~3.30 (m, 1H), 3.41 (dd, J=9.0, 9.0 Hz,
1H), 3.25~3.28 (m, 1H), 3.52 (ddd, J=9.6, 7.3, 2.1 Hz,
1H), 4.18 (dd, J=11.8, 7.3 Hz, 1H), 4.48 (dd, J=11.8, 2.1
Hz, 1H)], 1 NMEE K I [0n: 3.99 (dt, J=4.4, 4.1 Hz,
1H)], 2 /NI EE[0y: 2.05~2.14 (m, 1H), 2.37~2.43 (m,
1H), 2.43~2.49 (m, 2H)], 1 MXHF [0y 1.66~1.74 (m,
1H)], 3 N HIgEH F[on: 1.92 (s, 3H), 1.51 (s, 3H), 1.46 (s,
SH)IA 1 AXUE R FE [64: 0.93 (d, J=6.9 Hz, 3H)]. T

B1 B 1~10 LEEs Y

Figure 1 Chemical structures of compounds 1~10
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BHE
F1 ALEY 1RI2 (1) 'THNMR Al BC NMR (500/125 MHz, CD;OD)#{4 «
Table 1 'H NMR and '3C NMR (500/125 MHz, CD3OD) spectral data of compounds 1 and 2
N 1 2
o oc (type) ou (J in Hz) dc (type) ou (J in Hz)
1 169.9 (C) — 169.5 (C) —
2 125.9(C) — 1284 (C) —
3 1405 (CH) 7.2 (d,J=11.3 Hz) 1444 (CH) 681 (tq,J=7.7, 1.4 Hz)
4 1433 (CH)  6.13 (dd, J=14.9, 11.3 Hz) 24.5 (CHa) 2.16~2.32 (m)
5 128.6(CH)  6.42~6.52 (m) 41.8 (CHa) 1.57~1.63 (m)
6 38.1 (CHa)  2.05~2.14 (m) 73.6 (C) —
237~2.43 (m)
7 40.1 (CH)  1.66~1.74 (m) 1460 (CH)  5.92(dd,J=17.3, 10.8 Hz)
8 71.9 (CH) 3.9 (dt, J=4.4, 4.1 Hz) 1124 (CH2)  5.06 (dd, J=10.8, 1.5 Hz)
2.43~2.49 (m) 5.23 (dd, J=17.3, 1.5 H)
9 40.6 (CHa) — 12.4 (CH3) 1.82 (s)
10 1752 (CH)  1.92 (s) 27.8 (CHs) 1.28 (s)
1 12.6 (CHs)  0.93 (s) — —
12 14.1 (CHs) 455 (d,J=7.8 Hz) — —
I 99.9 (CH)  3.28~3.30 (m) 99.9 (CH) 4.54(d,J=17.8 Hz)
2 71.8 (CH)  3.41(dd,J=9.0,9.0 Hz) 71.8 (CH) 3.24~3.30 (m)
3 783 (CH)  3.25~3.28 (m) 78.3 (CH) 3.37~3.43 (m)
4 753 (CH)  3.52(ddd,J=9.6,7.3, 2.1 Hz) 75.3 (CH) 3.24~3.30 (m)
5 75.5(CH)  4.18 (dd,J=11.8,7.3 Hz) 75.5 (CH) 3.51 (ddd, J=9.5, 7.2, 2.1 Hz)
6 652 (CH))  4.48 (dd,J=11.8,2.1 Hz) 65.2 (CHa) 4.16 (dd, J=11.8, 7.3 Hz)
— 4.45 (dd, J=11.8, 2.1 Hz)
" 179.0 (C) — 179.5 (C) —
" 80.4 (C) 1.51 (s) 80.2 (C) —
3" 24.6 (CHs)  1.46(s) 27.0 (CHs) 1.50 (s)
4 26.9 (CHs) 24.6 (CHs) 1.46 (s)

@ Assignments were confirmed by COSY, HSQC, and HMBC experiments.

R AL B B B A I 22 5% (DEPTQ)(R 5 F &
THITHIRHSQO) M Bk 22 NMfE 5, 45 3 Mkt
B(&c: 179.0, 175.2, 169.9), 4 MR (Sc 143.3+ 140.5.

128.6. 125.9), 1 MEHEZFEW(Sc 80.4), 3 M H I (S
65.2+ 40.6+ 38.1), 7 MR H(Sc 40.1+ 99.9. 78.3. 75.5.
753, 71.9. 71.8)PAJ 4 NHIFE(Sc 26.9. 24.6. 14.1.

12.6). X4 NMR $ &R &4 1 vl aed— A5
IR RGP, St% Z 3 S (HMBC) B (K] 2) 73 #7 i
7~ H-1YC-2", H;-3"/C-4", H;-3"/C-2", H;3-3"/C-1",
H;-4"/C-3", H3-4"/C-2", H;-4"/C-1"#3%, RHZMLEW
HIE PR S —A 2"-OH-7 TIRIEMZE. B, @ity
fr 'H-'H #H 2 (COSY) i & ¥, H-3/H-4, H-4/H-5,
H-5/Hy-6, Hy-6/H-7, H3-12/H-7, H-7/H-8 Fll H-8/H,-9 Z5: 47
TEAHR, 456 C-8 (iR T EARRIA (S 71.9), BIR
b &4 CHCHCHCH,CH(CH;)CH(OH)CH, A B{(F
2). #—454 HMBC 3 1 Hs-11/C-1, Hy-11/C-2,
Hi-11/C-3, H2-9/C-10 F1 H-6'/C-1 WIAHICHE:, e fA1E
8- HL D 7- T HIFE 2 4-Z% TIFFE-1,10- R R A, JFE
LR C-o & 2). Rk, AW 1 KIFIH S50 % &
W 2 Fros. FEREA BT o, SEad K AT AR
31 KAk B PR 2 AT A ) (5r=9.69 min) Y D-%]
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20 R bR UE S AT AW (IR = 9.64  min) 7E TR RO AR € i
(HPLC) " (AR B ISF TR AR EL e, JR45 & Hom RSB A H
B(J=17.8 Ho)fff e 1% I B HE LN B-D-T8] % hE.

o) -

W, 348 Rf\ OH
S & OH O
N PRI
HON "o OH

o +Ho — TH-"H cosY

1 — HMBC

(0]

12 3 4 5 ’/_7\
- @ 7 (f' OH 8
(\/ﬂw' 5 g 10

z ﬂf\ OH

HO\H1><O 1 5 OH

O

2

B2 L&Y 12 FEE 2D-NMR AL
Figure 2 Key 2D-NMR correlations of compounds 1 and 2
FVEBE R A b ST AR B 5 2 R AR WAL 2
FOIAME R 2 —. TEALEY) 1 R B e X i e b, 8
i H H-3 (d, J=11.3 Hz, 1H)f1 H-4 (dd, /=73, 11.8 Hz,
TH) (P8 & 5 Ei 0 A BOnt BE SCHERAR TE O AH DS fi i), 58
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BH 12 A0 A W0 0 R R 1 A BUBE ¥ R I 20 B (2 EL4E).
FEFL C-7 F C-8 [AHX SEARGE F AT, (1B & SR
FHEL COSY (PS-COSY)!'S), S 4% 23 8 41 A O (HET-
LOC)!'SIAI A HMBC (PS-HMBC)! 7145 — 2 4% f i3 3
17T BT 3T B 2 e p B A H BRI B 02 3), 45
G TR A bR &2 NOE 1% (ROESY) Bl 1 %4k & 9 1)
H-6a/H-7, H-6b/H-8 fF{EAH K, 1 H-6a/H-8, H-6b/H-7 G
KRR, YIBHE C-7 M C-8 HIMX AR A
(TR* 8R*) Fl1 (75*,85*) W Fh AH X 44 Y 2 — . B Ji5 A
NMR A RS 45 DP4-+ 1] REME /A 1 7 1L U81%f
WA 1B 7 LA 8 A AR SRR BLEEAT TN B
J6 K YA A2 B F- $L1E (Gauge Independent Atomic
Orbitals, GIAO)%:, £ mPWI1PW91/6-311+G** (PCM,

(b

methanol) 2& ZH /K F FX4LG4 1 BT REM AL 1a
(7R*,8R*)F1 1b (75*,85*) (K HIFT A . S5 THIR ik
SN RE AT VSR DPA+ T B AT, 5 REOR, 1a iy
R AT REMEIAF 100%( 4), RALE901 1) C-7 F1C-8
IR SEAR R B 52 TR* AT SR* . [E]I, AJF 72 B BAik
KHT Mosher ERHMEAY) 1 2R B EAT RN
BRI EY) 1 UK RN 1e, MBS 1c MPuE
BB R 1d, R)5K 1d FI(R)-(—)-0- FEF-0-(=
IR 25 (S)-(—)-a- HAFE-o-( =T E) K L
Ik & (MTPACI) 2 v 5 3] S-F1 R-MTPA [i(1e A1 1f), F£HR
PEEAIH TH NMR 1) Aoy fH, SAHENEY) 1d FI4
S SEARKY T A (TR* 8R*) (Scheme 1). %5 L Tk E4b &
AR IE 1 R, S NEEREFE IR TT A.

@ ¢4 ) Cq © ¢
< H7 @ C12/ Ha OH Hg @ Hg
Hea Heb Ciz H7 Hg OH
Cg Co Cio

3J (H-7, H-6a) Small 3J (H-7, H-8)
3J (H-7, H-6b) Large 3J (H-8, C-7)
3J (H-7, C-5) nd 3J (H-8, C-12)
3J (C-8, H-6a) Small 3J (C-6, H-8)
3J (C-8, H-6b) Small 3J(C-9, H-7)
2J (C-7, H-6a) Medium

2 (C-7, H-6b) Medium

Large 3J (H-8, H-9) Large
Small 3J (H-9, C-8) Small
Medium 3J (C-7, H-9) Medium
Small 3J (C-10, H-8) Small
Medium

B3 (L& 1c Hi(a) C-5—C-8, (b) C-6—C-9 Hl(c) C-7—C-10 4 ) i A
Figure 3 Rotation models for the(a) C-5—C-8, (b) C-6—C-9 and (c) C-7—C-10 bonds of compound 1¢
“nd” means that the magnitude was not determined. Blue arrows indicate ROESY correlations. 3Ji; ;s and >*Jc y; values were detected using phase-sensitive
COSY (PS-COSY), hetero half-filtered TOCSY (HETLOC) and phase-sensitive HMBC (PS-HMBC) spectra of 1 in CD;0D

0 12

o1 ZK) 5 7 Y
4o T OH O
HO%O 1 ot
HO

(DP4+: 100%)

8 o~J0OH

o 1773 4/5
3 g
0 1
Ho%omﬁk'
o) HO
1b

0 £2
6 8 o~0-OH

(DP4+: 0%)

B4 (a1 rpiReT GERI LK) DPA- 73 Hr4h

Figure 4 DP4+ analysis results for two possible configurations of compound 1

o
(1) NaOH, H,0, 25 °C, 3 h _ OH (1)KxCOs4
munrofatt A o7 HO 1c  OH O  (2)CHgl DMF, 50°C, 30 min
o (1) MTPACI, DMAP, TEA o 17 o
O DCM, 25°C, 4 h _— 0.01 o}
\O N - ~ \O 7% 021 007 °"% A
1 6H 0 (2) N,N-Dimethyl-1,4-butanediamine b3 0006 QR O

1e: R = (S)-MTPA
1f. R = (R)-MTPA

xR 1 &% 1 # Mosher EHTA [ Adus-r) IELE CD;0D H& 15 21

Scheme 1 Derivatization of compound 1 by Mosher method [the value of Adns-r) is measured in CD3;0D]
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WHE 2 BT EMRMA, [aly —21.0 (¢ 0.1,
MeOH). HRESIMS &/RIH5: T B FUEHN m/z: 431.1914
[M—H] (W EMEN 431.1923), B HS> TN
CaoH3010, NFIFE N 5. 204G BoR A M & H &
#3397 ecm HAIFRFE(1711 Al 1644 cm HYEEREHR]. 'H
NMR #(F D BRZ A EA 2 ANMEHEE[on: 6.81 (dt
J=7.5,1.5 Hz, 1H), 5.92 (dd, J=17.3, 10.8 Hz, 1H), 5.23
(dd, J=17.4, 1.5 Hz, 1H), 5.06 (dd, J=10.8, 1.5 Hz, 1H)],
1 AN & B [On: 4.54 (d, J=7.8 Hz, 1H), 3.24~3.30 (m,
1H), 3.37~3.43 (m, 1H), 3.24~3.30 (m, 1H), 3.51 (ddd,
J=9.5,7.2, 2.1 Hz, 1H), 4.16 (dd, J=11.8, 7.3 Hz, 1H),
4.45 (dd, J=11.8, 2.1 Hz, 1H)], 2 NI FFE[on: 1.57~
1.63 (m, 2H), 2.16~2.32 (m, 2H)] L % 4 A Ll (5 5
[On: 1.82 (s, 3H), 1.50 (s, 3H), 1.46 (s, 3H), 1.28 (s, 3H)].
DEPTQ (3% 1)5 HSQC i i/n 20 MifE S, A 2
ANFRIEBR (Oc: 179.5+ 169.5), 4 NME#E(dc: 146.0. 144.4.
128.4. 112.4), 2 MEAFMR(Oc 80.2. 73.6), 3 IV H 3
(Oc: 65.1. 41.8. 24.5), 5 NMRFHGe: 99.9. 78.3. 754,
753 7T1.9) P J 4 DMHEE(Sc: 27.8+ 27.0+ 24.64 12.4). X
LRI A 1 AU NMR 2HR5R, (LAY 2 FFER
R MEFE R RMAY). HMBC (& 2)5 i i
7~ H-1YC-2", Hs-3"/C-4", Hs-3"/C-2", Hs-3"/C-1",
H3-4"/C-3", H3-4"/C-2", Hs-4"/C-1"fIM %KW, %tk &
VIR E B S — A 2"-OH-5 T FRFZLAHIE. 45 'H-H
COSY & H-3/H,-4, Hy-4/H,-5 A1 H-7/ Ha-8 HIHF <0 52
&P £ 1E CHCH,CH, f1 CHCH, F B, 454 HMBC
b H3-9/C-1, H3-9/C-2, H3-9/C-3, Hi-10/C-5, H3-10/C-6,
H3-10/C-7 FIAHSCH E G AE(E 2,6- — F k-6- 32 Jik-
2,7-% —J&WR, Horb on 6.81 (dt, J=7.5, 1.5 Hz, 1H, H-3)
Y5 He ZPOHIE ML & 1 BE—50 e+ 2 4
M AN E, it oy 4.16 (dd, J=7.3, 11.8 Hz, 1H,
H-6'a)Al 4.45 (dd, J=2.1, 11.8 Hz, 1H, H-6'b)5 ¢ 169.5
(C-5)ImLFEMK, W ZMEE C-1 MR SR A FE 657
(MR HETE B BR B, 200K Al S S W I iR 5, HPLC 4358
REEE, WAL A[aly —32.8, S53CHR[21] ([a]
—31.0)iRIEILA—FL, e EE 6 M0 BN R*. 1E
WERR B AT, SRAMALA YD 1 FEREM [R5 k% 8 1%
WEYIPER AN BD- T ERE. 28 LRTR, (W& 2 %5E
N 2-[6-0-((2F)-6R-$23k-2,6- — W H:-2,7-3% — I 3L)-p-D-
MEL R 67 6 B R ] -2- FR BR LR ECH, L& T 2017 4R
R Han S5 R2HRE, H1Z U0 ZH 08 i H o 35 Ak SR 1
SE LA AR, AR IE HAX .

1.2 &Y 1 MBS HEITMN

I CCKS8 VEHE AW 1 X NG w4 i &

HCT116+ NAE/NHMftE 4 R AS49. A4 &R
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HepG2. AFLARE4HMIZR MCF7 1 MDAMB ({411 %%
B, SRR EY 1 XX 5 R 4EHIE 160 umol/L
MR B T4 B b

2 g

FERE T 2555 B FE AL 22 R B 7, AR L 15 IR 43
B TAFE 1 N EYICERRERE IR ITRR B A)EA 1)
AR A 10 AN, FRlnt ik e ARG A4 7
W, S E TSR Mosher 557 58 K T BT
B LS STARKI B AT TAE. AR TAEE 1 M E SR
T sehrsr Bk 1 A2seEw 2, s T
LR, SCILT AL A IR, 7EVE YT T,
IS cck8 VEXUAY 1 TFRE T A # ik, IR
B e A BN 25 e 40 M &% HCT116 A AE/NAHFfi
AR AS49. ANHE4HILR HepG2. A FLIE4H M
% MCF7 Al MDAMB)E 160 unol/L ¥ LA ¥ 141 i
L.

3 ZWERSY
3.1 R 5RH

SRR I B (Brucker Avance 500 MHz, Fi
H Brucker A H]); i R RGHAR (RS - FEIBT 25 B TR RAT
I 7] 57 8% 1% FH A (LCMS-IT-TOF, H 7 Shimadzu A #));
o A I € 1% 4 (TBE-300C) « 1K i 48 15 A8 (DC-0506) «
1H IR 22 (TBP-5002)( L ifg [F] HAE M H R A IR A 7)), 224
161260 Infinity TI il £ 2 i 24GROH (4 B (SR FE Agilent
A ).

2446 Poroshell 120 SB-C18 73 #7 AL o i k(4 mm,
4.6 mmX 150 mm); ZHE(E ZORBAX SB-C18 fill 4 ¢t
(5 mm, 9.4 mm X250 mm); KRR (200~300
H, & 50T, 6O MCI(HA =351h%3%); HH
i RP-C18(H 4 Fuji Silysia Chemical Ltd 23 #]); R4l
FK(GERR IS B A IR A ), i 4 L5 (3EE  Fisher
Scientific A #)); TARHEL(GEE CIL AF]), HAH2Y
N A4l
3.2 &R

FERERET 2021 4F 7 F R BT PG BB X Ph i,
B 75 R 24K S 0T 9T A 4 LG 4 5 D BROR b B 0
PPRHFE (M. pinnata W. Theobald). F54(21-GX-001)
AR PR B A XAE YT 78 B K98 = P04 22T 7
Hl,
33 REESEB

FEFERE 25 kg, TG, F 95%CBE(150 LX4)
RIS, MR 3 d, RS RE RS 1 RS
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Y427 g). SRR BUG 7 AR, 2R 2
e ;R EZEBL(2 LX3), #ZA MBS LR LB
PE(199 )4 FI7KERAL(119 g). BUZ R ZBEHAL 179
g, FIE FEER A (1% (200~300 H)0 B, 1EC k-4
LRV - V=9 1~1 > DEREYEM, 3% Frl.1~Frl.5
Iy, Fr1.3 KA, FREDRBA R4, ke
BEUL G T (24.6 mg). Frl.4 2 sndlfifi (it DL IE U
LRI KV I VIV V=374 6) AR
P 2 A HUAE A [ 58 AH3EAT 4 B ) %, FE48 HPLC il %15
F1b &9 3 (23.2 mg). Fr1.5 4 MCI ki, FEE e
FUHEAT BT SR 2R AR EE, 934 5> Fr1.5.1 (30 g). Frl.5.1
% C18 Fefail, HEE-—/K(V : V=20 : 80~100 : O)B:E
Ve R Fr1.5.1.1~Frl.5.1.14 404y, Fr1.5.1.2 & iy
OIS /P - FRE-K(V D VI V=10 155 45)
N IR R A HLAE A [ A 3E AT 4 B ) & 1 R
Fr1.5.1.2.1~Fr1.5.1.2.3 #73, HH Fr1.5.1.2.2 & HPLC
H %A FLEY 8 (50.0 mg)FtL&% 9 (30.1 mg).
Frl1.5.1.9 (5 @) FHBEIRFE (il 48 R, 753 Fr1.5.1.9-
2, Fr1.5.1.9-2 & HPLC il &1 21454 4 (17.8 mg). 1t
EW5 (6.3 mg) A6 (17.2 mg)FIHLA4710 (3.6 mg).

IKEBAL(119 )4 HPD KFLW AR A ik, H ZRE-—K
(V1 V=20 : 80, 40 : 60, 80 : 20)7 HITEML1FE] =
gy, WHUTECH 80% L RE/K ISR BEME /(18 g) &kt
o 0 % PR A e SRR A T G E AL B, 2R C18 A (i FY
FE-K(V V=30 : 70, 40 : 60, 50 : 50) NP2 vk
B A5 3 Fr2.1~Fr2.7 457, Fr2.3 (1.27 @) & i i i th i
LS - -k s vV v=2 2 1) N Ak
FRKAR A ]2 AT 73 B il 2%, T4 HPLC il %43 2k
H1(25.4 mg) LAY 2 (14.8 mg).

L 2R 1 -3-0-(6"-0- ) X% Fr 5.1k 55 )-B-D- Mt W ]
WEE3): FEE K. [o]y —10.3 (c 0.1, DMSO); 'H
NMR (500 MHz, DMSO-de) &: 6.12 (d, J=2.0 Hz, 1H,
H-6), 6.28 (s, 1H, H-8), 7.98 (d, J=8.9 Hz, 1H, H-2'), 6.81
(d, J=8.9 Hz, 1H, H-3"), 6.81 (d, J=8.9 Hz, 1H, H-5),
7.98 (d, J=8.9 Hz, 1H, H-6"), 5.21~5.26 (m, 1H, H-1"),
431 (dd, J=11.9, 2.3 Hz, 1H, H-6"a), 4.19 (dd, J=11.8,
6.6 Hz, 1H, H-6"b), 7.29 (d, J=8.7 Hz, 1H, H-2"), 6.78
(d, J=8.7 Hz, 1H, H-3"), 6.78 (d, J=8.7 Hz, 1H, H-5"),
7.29 (d, J=8.7 Hz, 1H, H-6"), 7.39 (d, J=16.0 Hz, 1H,
H-7"), 6.07 (d, 1H, J=16.0 Hz, H-8"); 3C NMR (125
MHz, DMSO-de) 6: 158.4 (C-2), 135.2 (C-3), 179.4 (C-4),
162.9 (C-5), 100.0 (C-6), 166.0 (C-7), 94.9 (C-8), 159.3
(C-9), 105.6 (C-10), 122.7 (C-1'), 1322 (C-2"), 116.0
(C-3", 161.1 (C-4), 116.0 (C-5"), 132.2 (C-6'), 104.0
(C-1"), 75.8 (C-2"), 78.0 (C-3"), 71.7 (C-4"), 75.7 (C-5",
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64.3 (C-6"), 127.1 (C-1"), 1312 (C-2"), 116.8 (C-3"),
161.5 (C-4"), 116.8 (C-5"), 131.2 (C-6"), 146.5 (C-7"),
114.8 (C-8"), 168.8 (C-9"); HR-ESI-MS caled for
Cs0Ha25013 [M—H]™ 593.1301, found 593.1352. LA %k
P 5 SRR E —F)

T A 4): B K. [alt +23.7 (¢ 0.1, DMSO);
'H NMR (500 MHz, DMSO-ds) 6: 6.12 (d, J=2.1 Hz, 1H,
H-6), 6.36 (d, J=2.1 Hz, 1H, H-8), 8.04 (d, J=9.0 Hz,
1H, H-2), 6.85 (d, J=9.0 Hz, 1H, H-3"), 6.85 (d, J=9.0
Hz, 1H, H-5"), 8.04 (d, J=9.0 Hz, 1H, H-6"), 5.39 (d, J=
7.6 Hz, 1H, H-1"), 7.35 (d, J=8.7 Hz, 1H, H-2"), 6.77 (d,
J=8.7 Hz, 1H, H-3"), 6.77 (d, J=8.7 Hz, 1H, H-5""), 7.35
(d, J=8.7 Hz, 1H, H-6"), 7.33 (d, J=16.1 Hz, 1H, H-7"),
6.12 (d, J=16.1 Hz, 1H, H-8"); 3C NMR (125 MHz,
DMSO-ds) 0: 156.4 (C-2), 133.2 (C-3), 177.3 (C-4), 161.1
(C-5), 99.0 (C-6), 165.1 (C-7), 93.8 (C-8), 156.2 (C-9),
103.5 (C-10), 120.8 (C-1), 130.9 (C-2"), 115.8 (C-3"),
160.0 (C-4"), 115.8 (C-5"), 130.9 (C-6"), 101.7 (C-1"), 72.9
(C-2"), 71.0 (C-3"), 68.3 (C-4"), 72.9 (C-5"), 63.2 (C-6"),
124.8 (C-1"), 130.1 (C-2"), 115.1 (C-3"), 159.9 (C-4"),
115.1 (C-5"), 130.1 (C-6"), 144.7 (C-7"), 113.6 (C-8"),
166.1 (C-9"); HR-ESI-MS calcd for C3oHa5013 [M—H]~
593.1301, found 593.1352. LA %k 5 SCik i — 5>,

L1 28 13 -3-0-(6"-O- il X% B 5.1k 5% )-B-D- Mk Wi ]
PEEF(S): WAL K. [a]i +5.0 (¢ 0.1, DMSO); 'H
NMR (500 MHz, DMSO-ds) d: 6.13 (s, 1H, H-6), 6.36 (d,
J=2.1 Hz, 1H, H-8), 7.98 (d, J=8.9 Hz, 1H, H-2'), 6.85
(d, J=8.9 Hz, 1H, H-3"), 6.85 (d, J=8.9 Hz, 1H, H-5"),
7.98 (d, J=8.9 Hz, 1H, H-6"), 5.44 (d, J=7.5 Hz, 1H,
H-1"), 4.28 (dd, J=12.0, 2.4 Hz, 1H, H-6"a), 4.03 (dd, J=
11.9, 6.4 Hz, 1H, H-6"b), 7.38 (d, J=8.5 Hz, 1H, H-2"),
6.79 (d, J=8.5 Hz, 1H, H-3"), 6.79 (d, J=8.5 Hz, 1H,
H-5"), 7.38 (d, J=8.5 Hz, 1H, H-6"), 7.34 (d, J=15.8 Hz,
1H, H-7"), 6.12 (d, J=15.8 Hz, 1H, H-8"); *C NMR (125
MHz, DMSO-ds) d: 156.6 (C-2), 133.0 (C-3), 177.3 (C-4),
161.1 (C-5), 99.0 (C-6), 165.0 (C-7), 93.8 (C-8), 156.5
(C-9), 103.6 (C-10), 120.8 (C-1", 130.8 (C-2"), 115.8
(C-3", 160.0 (C-4"), 115.8 (C-5"), 130.8 (C-6'), 104.0
(C-1"), 74.1 (C-2"), 76.3 (C-3"), 70.0 (C-4"), 74.2 (C-5"),
63.0 (C-6"), 101.1 (C-1"), 130.2 (C-2"), 115.1 (C-3"),
159.9 (C-4"), 115.1 (C-5"), 130.2 (C-6"), 144.8 (C-7"),
113.6 (C-8"), 166.2 (C-9"); HR-ESI-MS calcd for C3oHas-
O3 [M—H] 593.1301, found 593.1352. LA F¥#E 53¢
kAR IE — 312,

S OBIEIERE6): HOEHIRE & (o —44.3 (c 0.1,
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DMSO); 'H NMR (500 MHz, CD;OD) §: 3.86 (dd, J=6.7
11.1 Hz, 1H, H-1a), 4.01 (dd, J=4.9, 11.0 Hz, 1H, H-1b),
4.13~4.23 (m, 1H, H-2), 4.67 (ddd, J=5.1, 8.5, 9.9 Hz,
1H, H-4), 2.91~3.03 (m, 2H, H-6), 2.73~2.84 (m, 2H,
H-7), 1.97 (s, 3H, H-9), 8.12 (d, J=8.4 Hz, 1H, NHJ),
8.49 (d, J=8.6 Hz, 1H, NHp), 7.79 (d, J=7.5 Hz, 2H,
H-2',6"), 7.44 (t, J=7.5 Hz, 2H, H-3'5"), 7.51 (t, J=17.5
Hz, 1H, H-4"), 7.31 (d, J=7.5 Hz, 2H, H-2",6"), 7.24~
7.27 (m, 3H, H-3",4",5"), 7.20~7.23 (m, 2H, H-2",6"),
7.12~7.18 (m, 3H, H-3",4",5"); 3C NMR (125 MHz,
CD;0D) d: 64.6 (C-1), 49.1 (C-2), 170.2 (C-3), 54.8 (C-4),
166.1 (C-5), 37.2 (C-6), 36.6 (C-7), 171.1 (C-8), 20.6
(C-9), 134.0 (C-1',1"), 127.4 (C-2',6'4"), 128.1 (C-3'5"),
131.2 (C-4"), 138.3 (C-1"), 129.1 (C-2"3",5",6"), 128.0
(C-2",6"), 1282 (C-3",5"), 126.2 (C-4"); HR-ESI-MS
caled for CyH»N,Os [M — H] ~  443.1976, found
443.1921. DL B 500k iE — 2,

Blumenol A (7): HETEMK K. [a]y +53.6 (c
0.1, MeOH); "H NMR (500 MHz, CD;OD) d: 2.16 (d, J=
16.9 Hz, 1H, H-2a), 2.48 (d, J=16.9 Hz, 1H, H-2b),
5.86~5.89 (m, 1H, H-5), 5.78~5.81 (m, 2H, H-7, 8), 4.32
(td, J=4.7, 6.4 Hz, 1H, H-9), 1.24 (d, J=6.5 Hz, 3H,
H-10), 1.02 (s, 3H, H-11), 1.04 (s, 3H, H-12), 1.92 (d, J=
1.3 Hz, 3H, H-13); *C NMR (125 MHz, CD;0D) ¢: 42.4
(C-1), 50.7 (C-2), 201.2 (C-3), 127.1 (C-4), 167.4 (C-5),
79.9 (C-6), 129.6 (C-7), 136.9 (C-8), 68.6 (C-9), 23.8
(C-10), 24.5 (C-11), 23.5 (C-12), 19.5 (C-13); HR-ESI-MS
caled for CisH20s [M + HCOO] ™ 269.1394, found
269.1434. DL -3 5 SR oE —E>),

I AR (8): TG E B K. [aly +125.0 (¢ 0.1,
MeOH). 'H NMR (500 MHz, CD;0D) d: 1.94~1.96 (m,
1H, H-2a), 2.2~02.24 (m, 1H, H-2b), 4.22 (it, J=4.1,
11.4 Hz, 1H, H-3), 1.32~1.37 (m, 1H, H-4a), 1.36~1.42
(m, 1H, H-4b), 5.83 (s, 1H, H-8), 2.19 (s, 3H, H-10), 1.38
(s, 6H, H-11,13), 1.15 (s, 3H, H-12); '*C NMR (125 MHz,
CD;0D) d: 36.9 (C-1), 49.9 (C-2), 64.4 (C-3), 49.7 (C-4),
72.4 (C-5), 119.9 (C-6), 200.8 (C-7), 101.1 (C-8), 211.5
(C-9), 26.5 (C-10), 30.8 (C-11), 29.3 (C-12), 32.3 (C-13);
HR-ESI-MS calcd for C14H205s [M+HCOO]™ 269.1394,
found 269.1413. DA 33 5 STk o — 2520,

Curcusinol (9): FrtaLE M K. [aly +67.1 (c 0.1,
DMSO); '"H NMR (500 MHz, CD;0D) §: 6.95 (d, J=8.9
Hz, 2H, H-2a,6a), 6.66 (d, J=8.7 Hz, 2H, H-3a,5a), 6.07
(s, 1H, H-7a), 3.91 (s, 1H, H-8a), 6.21 (d, J=1.1 Hz, 1H,
H-12a), 6.46 (d, J=1.0 Hz, 1H, H-14a), 6.93 (d, J=8.9
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Hz, 2H, H-2b,6b), 6.71 (d, J=8.5 Hz, 4H, H-3b,5b,3c,5¢),
4.68 (d, J=7.2 Hz, 1H, H-7b), 447 (d, J=7.2 Hz, 1H,
H-8b), 6.20 (d, J=1.0 Hz, 1H, H-12b), 5.83 (d, J=1.1 Hz,
1H, H-14b), 7.11 (d, J=8.7 Hz, 2H, H-2c, 6¢), 5.88 (d, J=
9.2 Hz, 1H, H-7c), 4.61 (d, J=9.2 Hz, 1H, H-8c¢), 6.16 (d,
J=1.0 Hz, 1H, H-12¢), 6.66 (d, J=1.0 Hz, 1H, H-14c);
13C NMR (125 MHz, CD;OD) §: 133.1 (C-la), 128.0
(C-2a, 6a), 115.9 (C-3a, 5a), 158.0 (C-4a), 86.7 (C-Ta),
47.7 (C-8a), 141.3 (C-9a), 121.4 (C-10a), 161.9 (C-11a),
96.8 (C-12a), 159.6 (C-13a), 106.0 (C-14a), 132.6 (C-1b),
129.1 (C-2b, 6b), 116.2 (C-3b, 5b), 158.8 (C-4b), 96.3
(C-7b), 56.5 (C-8b), 139.3 (C-9b), 118.9 (C-10b), 161.1
(C-11b), 98.3 (C-12b), 161.2 (C-13b), 108.9 (C-14b),
132.4 (C-1c), 128.2 (C-2¢, 6¢), 116.3 (C-3c, 5¢), 158.5
(C-4c), 90.8 (C-7c), 53.5 (C-8c), 140.0 (C-9c), 120.2
(C-10c), 162.2 (C-11c), 97.0 (C-12¢), 159.6 (C-13c), 106.3
(C-14c); HR-ESI-MS caled for CsH2O9 [M — H]
677.1817, found 677.1888. LA %4 5 SCikHi & —E( 27,

HERZNE10): AMKK. [aly —55.0 (c 0.1,
MeOH). 'H NMR (500 MHz, CD;OD) d: 5.78 (s, 1H,
H-3), 2.01 (ddd, J=2.3, 4.4 Hz, 2H, 13.1Hz, H-5), 4.10 (tt,
J=4.2,11.5 Hz, 1H, H-6), 2.47 (ddd, J=2.2, 4.1, 11.7 Hz,
2H, H-7), 1.59 (s, 3H, H-8), 1.31 (s, 3H, H-9), 1.29 (s, 3H,
H-10); 3C NMR (125 MHz, CD;0D) 6: 174.0 (C-2), 113.7
(C-3), 183.9 (C-3a), 36.2 (C-4), 50.7 (C-5), 65.3 (C-6),
48.8 (C-7), 88.6 (C-7a), 30.3 (C-8), 25.8 (C-9), 25.3
(C-10); HR-ESI-MS caled for CjH;;0s [M + H] "
197.1172, found 197.1067. LA b %¥5 5 SCik 4R — #028),
34 HWEMITENRR
341 uhdh 1 A2 AER AT AL

AN T RB AR L AT e &
HPLC 437 5 205 4k &4 1 R 2 vl 24 3o A 3k 47
. e E AR MR 2% 55 1 mL 0.5 mol/L )
R 90 TR 2 h, #id B BT 52 Hemd s
IRA 400 W72 P, Ih 8 5 DR R 4 b 223 770, I
T 1 mg L2 WU R IS 55 R 35 1M 9% 0.2 mL,
60 C/M. 1 h, FFRMNYIHFIMAEA 1 mg 4RSS
TR RIS ML IE VAR 0.2 mL, 60 ‘CJM 1 h, EF53|KE
AT AT, RN LM AT D=8 %7 b & UAH
[F] 461t RATAAL. ik HPLC fEME 40 C, AT 51
N 25% CIEAKIEWCNT BN, 254 nm RS K,
# 0.8 mL/min {1254+ AT 04T, 3@ R B &)
112 BEHE S DA W AR 1 S CE AR R 2540 R AT AR
TRAF B I 1] — 31, =9.64 min), B 5E X FFlL S 411
WEIE A D-76 % B
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342 Ab4 1 49 Mosher &47 £ 4L

FAEY 1 (20 mg)iE T CH;0H (3 mL), fIA
NaOH (10 mg)Z i+ 2 h, MIAERERIEWH pH =rh
£, HPLC #1%75 1¢ (4 mg). L 1c (4 mg) T N,N- - Hi%E
H Ik fZ(DMEF, 3 mL) I\ KoCOs (8 mg), T 50 CHiiHE
% K,COs ¥ f#, I CHsI (14 uL), T 50 CTHitEE. 30
min JEZ& IR, KA ZER ZBRREEL 2 Ik, k46 LR 2
fig 215 1d (3.2 mg). B 1d (1.6 mg)¥E T I/K ~ & k(1
mL)H, fERSR AR (S)-MTPACI (8 uL). =24
JlE(15 wL)Fl 4-— HE BEnEnE(7 mg), T 25 CRILS h,
AN NN-ZH 5 1,4 T 2 e HEAWRT, 4 HPLC
45 73(S)-MTPA Fig(1e, 0.5 mg)!'s. LA [F 7L
F(R)-MTPA [i5(1f, 0.5 mg).

3.5 NMRit®

£ 0~20.93 kJ/mol MHeE % N, M Spartan'14
V1.1.4 BAH/E MMFF94S 713 N TS BENLIE %R, 45
RN 1a f1b 357 10 /MR R, N T #E—PIHIEX
LR S AR E 1, L % RSz #R (DFT) 5 %, i
Gaussian 09 ¥ {F7E B3LYP-D3(BI)/6-31G(d)* /KT~ F %t
BB R IEATOCE, B H 20.93 kI/mol HIKAEM S 51
BRJ5, 1a F1 1b 23 BIFIR 7 F1 8 MaE i %, I HEA
XM RS AFAE A, R A5 B R R B E N R
IR AL X SRR E W AT R — 2 NMR IHE,
K GAUSSIANO09 27 T GIAO 771, fE PCM(H
). mPWIPWO1/6-311+G**/KF FitERk. SR 71
A2 B AR, [ ) DY F LA Jo (TMIS) 7E 56 42 AH [+
PP R bR k. SR TR RE. ©
AT IR DR 25 S R e S5 1 1 BE (B A5 B ik
AR T IR AL, G IRIE S RIBORE 2
oy, £35) 1a fl 1b AR SR T ERIRAE. A
{1 B BELE B3LYP-D3(BJ)/6-31G*/K-F FE. B/R%%
B BCE R AN A W B B RE T DP4+ 1H E i
sarotti-nmr.nmr.weebly.com %% HE L[] Excel T3
W TIZH.
3.6 MpEEMESLE

I S T BUE KA HCT1164 A549. HepG2-
MCF7 #l MDAMB 4Hiffi#5h T 96 fLIG 7RI, &L
A 100 UL PRI A 40 %5 B2 9 2 X 1034y /mL, B T35 5%
FaHREFE 24 h BSLR N AAASEIRH, = Ad
AIMANZiHn, SEERHH 5> BN DMEM 5577 55 R
EARFRRERINEY 11E 24 h, GHEE 3L 24 h
J&, BUH4HME TR, FFLIIA 10 uL CCKS, 37 CHi}
B 1 h, BJSTE 450 nm PEKAEME LA EA), FEHE
M AAE S, SEEGE S 3 IR
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4 Bh# %L (Supporting Information) L5471 M2 ) 'H
NMR, DEPTQ, 'H-'H COSY, HSQC, HMBC, ROESY,
HR-ESI-MS, IR; Ie¢ ff] 'H NMR, DEPTQ, “C NMR,
PS-HMBC, PS-COSY; 1e A1 1f ] '"H NMR %53 ] DL K £k
EW0 1 1) DPA-+THRE AR, XLkl aT DL G ol AT
¥l (http://sioc-journal.cn/) | N #.
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