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i+ M ImE™ Egg’  F=gE;e AfE®RY K we
BB EFHHC RZEC £ OB
(CIARE T RP AR LRI 255049)
C RERFIFI L GEASER  KHE 300072)

WE  HIREK T Bartericin A (1), 2,6'- =R FE-5-(2"- 2 HE-3"- F -3 T 45 5E)-4'- 1 4 £ 75 /R (2), Xanthohumol D (3)
Fl Angusticornin B (4) 4 23R IRIG I REIZRRIRF M. N T HT R W R F B R0 ok OB Je g5 B B i
PERISER, Wit AR T AT 6. BT A R B AR AR J R A AL A4 "TH NMR, PC NMR. IR, HRMS #4757
THIE. EBUK A E[CMCC(B)44102]. S4IFFE[CMCC(B)10104]. 4% (0% % BRE [CMCC(B)260003 il H 28 f T 1
[CMCC(B)63 501], KRR mURRER BT & BT 4 AN RIRF=M I | AN RATEM BT T PiiE ol 4R ExR, KA
FEWI 1 4 FORTHEH) 6 b 2524 TCBH M 1 4 B8 €071 2 BR B8 RGBSR AT R R IR 7 — e MRS 1. RARF=1 3 A L 2F
TR R B T BN W B IEE M, (EXE A 3 Rl ik JE 0055 M (e /M B R BE > 200 pg/mL).
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Synthesis and Antibacterial Activity Study of Natural
5'-Hydroxyisoprenyl Chalcones

Fu, Lin™ Sun, Bingxia™ Zhai, Jiadai® Li, Yuanyuan“ Liu, Xingiang®
Song, Ru* Shi, Guanqun“ Li, Jiaona“ Song, Yuanxia“ Sang, Feng™*

(“ School of Life Science, Shandong University of Technology, Zibo, Shangdong 255049)
(® School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072)

Abstract Four natural chalcones, bartericin A (1), 2',6'-dihydroxy-5'-(2"-hydroxy-3"-methyl-3"-butenyl)-4'-methoxychalcone
(2), xanthohumol D (3) and angusticornin B (4) were synthesized for the first time and all of them shared 5'-hydroxyisoprenyl
group in common. One of their deriative, compound 6, was also prepared in order to investigate the effect of different
functional group in natural products on antibacterial activity of the core structure. After confirming their structures by 'H
NMR, *C NMR, IR and HRMS, 1~4 and 6 were evaluated for their antibacterial activities against Bacillus subtilis
[CMCC(B)63 501], Staphylococcus aureus [CMCC(B)260003], Escherichia coli [CMCC(B)44102] and Pseudomonas
aeruginosa [CMCC(B)10104]. In this assay micro-dilution method was employed. The results showed that compounds 1, 4
and 6 exhibited moderate activity against gram-positive bacteria Bacillus subtilis and Staphylococcus aureus. Meanwhile
compound 3 showed significant activity towards Bacillus subtilis but no activity to the other 3 strains even in 200 pg/mL
concentration.

Keywords hydroxyisoprenyl; chalcone; natural product; antibacterial activity
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AN AERERLGEBERWERA™Y
Sanjuanolide (5)!'%, & B F A BN 82 1A W0im 1.
ERATHTAR TAES, Wt T 5 KHATEMR &R, 7
YIRS T HPURi o 29, B ESME R T 5
IR B SRR I FPE G R, AT 7 bR iE .

RIRT=W S R AT R e G B T AR
Fi ) 36 (Il 1 R). SEHREM R E AR, 567
THBRERRGENERERA=Y EEAR
Bartericin A ()!'?), 2',6'- 352 -F 3L -3"- F3E-3" T
W5 3 )-4'- F A LB R (2)M), Xanthohumol D (3)!71 1
Angusticornin B (4)!'¥), HAk 2% & il TAE H Al A WLk
8. BIHAWEERETE RN, RIAF“H) Sanjuanolide (5)EH
BONRE AR SN, KGR 4 A SR E AR R L
IEFE AR IR RN, FFR AR, BRAR
N E BRI E L.

Bartericin A (1) 2

OH
HO O OH O OH HO O
X HO

OMe O
Xanthohumol D (3)

HOO| OH

OHOH (0]
OH O
Sanjuanolide (5) 6

B AREER IR B ST 1~6 45
Figure 1 Structures of natural chalcone and their derivatives
1~6

1 GR5vHe
1.1 BHFLEHRNERK

RARF=H)1 1E B © etk &4 7UWE i 4k JERL,
TETT WOGHIEAL R & 4 Schenckene N, 13 31L44 8,
8 ME5CMmia oPULE B I %1 F K4 Claisen-
Schmidt 484 N, 1F2LEY 10. (L&) 10 72X

RERR IR A TR It 25 P A ORP 2645 2 H AR 4 1.
RIRF=4 2 A ML S P DG SRR 1%
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SINFEE P EMOM) R F RIS 12, 12 5%
R /X 2E Claisen-Schmidt 4 & [ MAF B A 13. G
Y13 F4 0t Schenckene X MAF 2L &) 14, WIEME
RIS 2] H AR 2.

| (1) tetraphenylporphyrin
hv, O,, DCM, 5 °C OH
MOMO MOMO
(2) Ph3P, r.t., 58%
OH O
7

OMOM

OHC 9 :

5 mol/L NaOH, EtOH
r.t.,, 38%

p-TSA, THF-MeOH  Ho
50 °C, 75%

Bartericin A (1)

B 1 R 6 B2k

Scheme 1  Synthetic route of natural product 1

FRE, MR4E STk T AR B i &4 15, &
Schenckene FIRGERY 0 [ N AS BIKAR =W 3. KIRS
Y4 AL SRR Y Stipulin (17)1 B #2258 i
Schenckene [z V. il #5.

DIMbE 7 1B R, 5B EERAE Claisen-
Schmidt 45 & [ M3 214k &4 18, 18 Jfii 22 MOM {14
e, 23T Schenck ene 513 3] HARLED) 6.

1.2 MEEMENR

PLZRPUARAE A BT R, LUK 4 1 [CMCC(B)-
44102]. ZEHEFFE[CMCC(B)10104] . 4 5 (078 % BR i
[CMCC(B)260003 il i 2 #1#F F [CMCC(B)63 50114
RENBE PR, KRR SRR E B bR A5 45 I B bk
FAmmEE, SRR 1 MR REY, a1, 4.
6 Yo 24 PR BH P A 4 0 26 BR T AR 5 2 A B R 300
- E HAMHIEE(Q25~75 pg/mL). RIRF=W) 3 Xkl
R B 3R 00 B R 3k R Ik ) P (12.5
pg/mL), TR H Al 3 Fh B AR I H0 fE  (MIC > 200
pg/mL).

2 1 SR TR R, ERER 3 A7 R e
W E MR T A L, PUBE TS MRS A R (1 R0 4 41
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1 ORRW 1~4 MATAY) 6 BRI S MK L, ng/mL)
Table 1 Inhibitory activity (MIC, pg/mL) of natural products 1~4 and derivative 6 against bacteria

Compd. E. coli 44102 P. aeruginosa 10104 S. aureus 260003 B. subtilis 63 501
1 >200 >200 25 25
2 >200 >200 >200 >200
3 >200 >200 >200 12.5
4 >200 >200 50 50
6 >200 >200 75 75
Ampicillin 62.5 62.5 3.125 6.25
| |
MeO OH MOMCI benzaldehyde MeO OH O
DIPEA DCM, 60% 5 mol/L NaOH |
EtOH, r.t., 86%
OH O MOMO MOMO (6]
11
(1) tetraphenylporphyrin OH p-TSA OH
hv, 02, DCM, 5°C  Me0 THF-MeOH  MeO OH
(2) PhsP, r.t., 55% 50 °C, 79% O |
MOMO

B2 R 2 6 B2

Scheme 2 Synthetic route of natural product 2

| (1) tetraphenylporphyrin
hv, O,, DCM, 5 °C
MOMO OMOM OMOM MOMO OMOM OMOM
(2) PhsP, r.t., 42%
A

OMe O OMe O
15

p-TSA, THF-MeOH

OH
HO OH OH
50 °C, 76% O S ‘

OMe O
Xanthohumol D (3)

B3 KRR 3 106 B2

Scheme 3 Synthetic route of natural product 3

(1) tetraphenylporphyrin
hv, Oy, DCM, 5 °C
(2) PhsP, r.t., 55%
OH O

Angusticornin B (4

B 4 RIRW) 4 106 B2

Scheme 4 Synthetic route of natural product 4
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BT
| benzaldehyde
MOMO 4 mol/L NaOH MOMO
EtOH, r.t.
73%
OH O
7 18
p-TSA (1) tetraphenylporphyrin
THF-MeOH  HO hv, O,, DCM, 5 °C
—_—
50 °C, 79% (2) PhsP, r.t., 54%

B 5 a6 G Rk

Scheme 5 Synthetic route of compound 6
L8R, /KB b ¥ _EJEHURIEIS, FUw s L ACT B
(740 6). /KM a 35 EAT 3 ADNFRIERUREERS, 2/f7 FF
SAIERU H b 26 4 AR EUR IS R Z W R AL T 46 F
SEFEBURTT b R TCBUR A RIR =02 1 3 M ELED). &
Y 3 HA B RSN, iz S 2
KAV T 2%,

2 g

B H A R, DL %4 T ) Claisen-
Schmidt A AR RN, EIRARK T 4 NFREE SR
FARER KRR A~ )M — DI RATED 6, HE
%53 "H NMR. *C NMR. IR. HRMS 34T T #iiE. %
FARGRE SFEIERT T & ) 4 ADNRERFW) 1~4 F1 1 ANHT
RGTAEY 6 AT T HUEIE MR B 44102 SRk
FFEE 10104, &3 AR AT BRTE 260003 FUA: B2 fAF B
63 501). 259K 1. 4 FIfiTAED) 6 X H 2 [RRHME B 3R
BT — 2 AMHE Y, RIRFEY) 3 R AT B AR
B T RO BRI RIER, "TERESHED
HATHUR A RO R AL

3 SEES
3.1 UFE5RHF
Bruker AVANCE III 400 MHz ##3EIR{X(LL TMS

NWAR, TRACE A SUTAR T B 9 ¥ 7)), Varian 7.0T
FTMS & 73 HEBTEAL, 8 57 A8 46 21 0 56 1% A (Nicolet
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5700). A< 256 i AL E AT RER (200~300  H) A1 E MR
BIRNH LR T A PR A 7 5=, BT 25350 H i
7 B F RO IR A R, WA T & i aialn). Br
FEREBSL, B VA RIAR 2 T0 K AL B

3.2 XWHE

32,1 PR 1-2-A-5-2-FA-3-F AT A-3-M-
1-3)-4-(F & F R R ) Toke-1-87(8) 49 A A&,

5 CF, M4b&Y7 (1.0 g, 3.78 mmol) i — 5 HF ke

(210 mL)E R A DYZREENMHE (186 mg, 0.3 mmol). 37
RIAEEH 500 Wi AT HE S A7 AU EIR ISR &, UK7K
WEGNRE 5 COURH AR (12 h). AN =R
(1.09 g, 4.15 mmol)5, FFEZFERFEHFE 3 h. BRIk
RIET, AV EEERAFCRE (LR ) © V(A
BRAB)=1: 9175155 614 mg EOMIRY 8, %
58%. "H NMR (400 MHz, CDCLy) d: 12.57 (s, 1H), 7.53 (s,
1H), 6.63 (s, 1H), 5.23 (s, 2H), 4.95 (s, 1H), 4.85 (s, 1H),
4.28 (s, 1H), 3.48 (s, 3H), 2.96 (dd, J=13.9, 4.1 Hz, 1H),
2.66 (dd, J=13.9, 8.6 Hz, 1H), 2.56 (s, 3H), 1.84 (d, J=
2.7 Hz, 1H), 1.82 (s, 3H); °*C NMR (101 MHz, CDCl;) ¢:
202.95, 163.93, 161.61, 147.25, 133.39, 118.85, 114.26,
111.01, 102.27, 94.36, 75.25, 56.64, 36.50, 26.51, 18.26;
IR (KBr) v: 3538, 3274, 1635, 1559, 1246, 975 cm ';
HRMS (ESI) caled for Ci;sH;0Os [M—H] ™ 279.1238,
found 279.1236.
322 ¥ EMKR(E)-1-2-F A -5-2-F#A3-F AT A-3-
Hi-1-2)-4-(F R P R R A)-3-(4-(F A F AA)-3-
G-F AT A-2-M-1- ) K K) W be-2-H-1-87(10) 49 &
R

0 CF, Mmtk&% 8 (370 mg, 1.32 mmol)F1 9 (371
mg, 1.58 mmol)#J ZEE(12 mL)ER T I 5 moleL™'
NaOH (12 mL, 60 mmol), ZZM27tZ %R 50+ 36 h. fl
AN LR B30 mL) A& £h7K (20 mL)IEAT 73R, /K
R OBE(50 mLX2)AE. &IFAIE, JoKmiR
BT 0.5 he WA HUAEREAT ORI SE, A fH = itod i
R (B S LR LB8) © VR MEER)=1: 9]
55 249 mg FEEAIHLIRY) 10, 723K 38%. 'H NMR (400
MHz, CDCLy) d 13.39 (s, 1H), 7.83 (dd, J=14.9, 7.9 Hz,
1H), 7.71 (s, 1H), 7.53~7.39 (m, 3H), 7.16~7.05 (m,
1H), 6.71~6.62 (m, 1H), 5.37~5.28 (m, 1H), 5.28~5.16
(m, 4H), 4.99 (s, 1H), 4.88 (s, 1H), 4.33 (dd, J/=8.3, 3.5
Hz, 1H), 3.54~3.43 (m, 6H), 3.38 (d, J=7.2 Hz, 2H),
3.07~2.98 (m, 1H), 2.70 (m, 1H), 1.85 (s, 3H), 1.74 (s,
3H), 1.74 (s, 3H); “C NMR (101 MHz, CDCl;) J: 192.21,
165.35, 161.52, 157.30, 147.29, 144.97, 133.25, 132.24,
131.52, 130.42, 128.31, 128.14, 122.02, 118.65, 118.09,
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114.53, 113.89, 110.98, 102.53, 94.38, 94.16, 75.25, 56.66,
56.29, 36.75, 28.82, 25.94, 18.34, 17.99; IR (KBr) v: 3227,
2930, 1639, 1371, 1267, 1152, 957 cm '; HRMS (ESI)
caled for C,oH350; [M—H]™ 495.2388, found 495.2384.
3.2.3 Bartericin A (1)49 &%

A5 10 (314 mg, 0.63 mmol)ff] THF-MeOH (16
mL, VI V=1 D)ERFIMAS FRRER218 mg, 1.26
mmol), RMAKRRTE 50 CTFHiH: 8 h. A LR ZHEEB30
mL) FI LRI 357K (20 mL) #4770, KA F 2R £ 1
(50 mLX2)2HL. &IANZE, KB TE 0.5 h.
XA WAHREAT IR W 4, A5k R e i Ak Jle i 1% 4y
BN LIR L) - VA MmERER)=1 : 81153 193 mg
PR Bartericin A, 773 75%. 'H NMR (400 MHz,
Acetone-dg) J: 13.49 (s, 1H), 9.97 (s, 1H), 8.94 (s, 1H),
8.00 (d, J=12.3 Hz, 1H), 7.81 (d, J=15.3 Hz, 1H), 7.74
(d, J=15.3 Hz, 1H), 7.61~7.50 (m, 2H), 6.92 (d, J=8.2
Hz, 1H), 6.34 (s, 1H), 5.39~5.34 (m, 1H), 5.14 (s, 1H),
4.97 (s, 1H), 4.80 (s, 1H), 4.41 (d, J=5.1 Hz, 1H), 3.36 (d,
J=7.2 Hz, 2H), 2.95~2.90 (m, 1H), 2.86~2.80 (m, 1H),
1.81 (d, J=8.3 Hz, 3H), 1.73 (d, J=12.6 Hz, 6H); "*C
NMR (101 MHz, Acetone-dg) 6: 192.46, 165.97, 164.19,
158.37, 148.07, 145.04, 134.01, 132.66, 131.52, 129.36,
128.73, 127.37, 122.95, 118.78, 117.90, 116.04, 114.08,
110.49, 104.10, 76.28, 37.81, 28.75, 25.62, 18.03, 17.61;
IR (KBr) v: 3343, 1632, 1430, 1256, 1137 cm'; HRMS
(ESI) caled for C,sH»,Os [M—H]  407.1864, found
407.1865.

324 iR 1-Q-BA-4-FK-6-(F AT AH)-3-3-
TR T AR 2-M-1- 2 R A Tk - 1-BR(12) 69 &A%,

20 ‘CF, MbE¥ 11 (2.19 g, 8.75 mmol)Fl N,N-—
SR FE Z0%(5.7 mL, 35.0 mmol) ) — & HE(80 mL)E R
FROINON SR S (1,33 mL, 17.5 mmol). & E T+ =
50 C, fitdE 8 h JEAHEER, MK RTEEN
AK@BO mL). A =S H K80 mLX3)AHEL, &I
FH, A8 B MO AT NHLCl %330 mL)FI7K(20 mL)#5 ¥
B 1 IR, JoKBREREN T, I Hs iR 4 AR o e I Ak
FEERE S BN LR CER) - VOAHERER)=1 : 501433
1.54 g AR 12, 725 60%. '"H NMR (400 MHz,
CDCly) d: 13.79 (s, 1H), 6.24 (s, 1H), 5.27 (s, 2H), 5.17 (t,
J=6.8 Hz, 1H), 3.85 (d, J=8.6 Hz, 3H), 3.51 (s, 3H), 3.27
(d, J=7.0 Hz, 2H), 2.64 (s, 3H), 1.76 (s, 3H), 1.66 (s, 3H);
C NMR (101 MHz, CDCly) &: 203.37, 163.27, 159.40,
131.59, 122.66, 110.76, 106.41, 94.60, 88.93, 56.60, 55.70,
33.26, 25.93, 21.45, 17.87; IR (KBr) v: 2925, 1619, 1420,
1270, 1113 cm'; HRMS (ESI) caled for CisHy;05 [M—
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H]™ 293.1394, found 293.1397.
3.2.5  FREAKR(E)-1-Q2-F K -4-F A K -6-(F & F 4
H)-3-G-F AT A 2-M-1- )R 3)-3- R A A he-2-Ms-
1-BRA(13) 89 & A%,

0 CTF, Mtb&E™ 12 (1.5 g, 5.1 mmol)Fl % FF g
(0.68 mL, 6.62mmol)f*) Z (40 mL)ERH A 5 mole
L' NaOH (40 mL, 204 mmol), F+% &5 +E20h. 0
N IR ZBR(40 mL)FIEAE 27K (30 mL)iFE4T 4. 7K
M R 4.B8(80 mLX2)HL. & IFA N, /KRR
N8R 0.5 h, XA NUHIEAT IR, PSR i fe i
FEEGE > B[N LR LBR) - VAR HEER)=1 : 30]732
1.67 g #EAMIRY 13, 7% 86%. 'H NMR (400 MHz,
CDCly) 6: 13.77 (s, 1H), 7.90 (d, J=15.6 Hz, 1H), 7.77 (d,
J=15.6 Hz, 1H), 7.66~7.54 (m, 2H), 7.40 (d, J=6.5 Hz,
3H), 6.25 (s, 1H), 5.30 (s, 2H), 5.22 (s, 1H), 3.88 (s, 3H),
3.53 (s, 3H), 3.31 (d, J=7.0 Hz, 2H), 1.79 (s, 3H), 1.68 (s,
3H); *C NMR (101 MHz, CDCly) d: 193.27, 163.64,
163.36, 158.89, 142.03, 135.70, 131.66, 130.15, 129.04,
128.37, 127.92, 122.66, 111.25, 107.24, 95.44, 89.92,
56.82, 55.75, 25.95, 21.60, 17.91; IR (KBr) v: 1630, 1559,
1333, 1048, 925 cm™'; HRMS (ESI) calcd for C3HasOs
[M—H]™ 381.1707, found 381.1708.

3.2.6 ¥ EMKR(E)-1-2-F2K-3-2-FA3-F AT A-3-
Mi-1-2)-4-F A A -6-(F A F AA)VRE)3-REA -
2-H5-1-BR(14) 89 & A%,

5 CF, Mb&%13 (1.29 g, 3.37 mmol)ff] &
FE(350 mL)E R H N DY R Ibk(166 mg, 0.27 mmol),
SEEME A 500 W kT RE AR A 8 U Bl s AR &R, UK
KEEEHNRE 5 CRLUFHFHE R (12 h). A =05
(973 mg, 3.7 mmol)5, FFEER M3 h. BRI
Wt FRARAIS AL BIS (VLR OFR) © VA
BRABD=1: 1010555 738 mg HEOMEE 14, F7F
55%. m.p. 80~82 ‘C; 'H NMR (400 MHz, CDCL3) o:
14.12 (s, 1H), 7.90 (d, J=15.6 Hz, 1H), 7.79 (d, J=15.6
Hz, 1H), 7.67~7.48 (m, 2H), 7.47~7.32 (m, 3H), 6.28 (s,
1H), 5.32 (s, 2H), 5.00 (s, 1H), 4.82 (s, 1H), 4.24 (dd, J=
8.8, 3.2 Hz, 1H), 3.87 (d, J=8.8 Hz, 3H), 3.53 (d, J=8.9
Hz, 3H), 2.97 (dd, J=13.8, 3.6 Hz, 1H), 2.86 (dd, J=13.9,
9.0 Hz, 1H), 1.85 (s, 3H); >C NMR (101 MHz, CDCL) ¢:
193.35, 164.23, 163.86, 159.42, 148.02, 142.58, 135.57,
130.31, 129.07, 128.43, 127.61, 110.01, 108.42, 107.08,
95.38, 89.99, 76.01, 56.88, 55.87, 29.29, 18.25; IR (KBr)
v: 2921, 1636, 1563, 1234, 1104, 974 cm™'; HRMS (ESI)
calcd for Cy3HpsO6 [M—H] 397.1657, found 397.1655.
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327 R F4 2,6-=Ak-5-Q-F k-3 A3
T H)-4-F A A E REA(2)89 6 A&

AL A 1) 14 (644 mg, 1.62 mmol)f] THF-MeOH (3t
26 mL, Vi V=1 DHEBEFMAX KR (334 mg,
1.94 mmol), 7£ 50 CHHi: 5 h, BHE=R, MAL
R ZER(30 mL)FITEAIE /K (20 mL)7ik, KM 2
% 2.B5(50 mL X 2)ZEHL, G A HAH, ToKBmERET 15,
XA WA AT MR AR, TS 5% AR W a8 i Ak SR A €1 40 5
(MR B8 © VA HERAR)=1 . 12]13 5] 453 mg &
E R 2, P23 79%. m.p. 146~148 ‘C; 'H NMR (400
MHz, Acetone-dy) 0: 12.84 (brs, 1H), 11.65 (brs, 1H), 8.30
(d, J=15.6 Hz, 1H), 7.79 (d, J=15.7 Hz, 1H), 7.75~7.67
(m, 2H), 7.49~7.40 (m, 3H), 6.13 (s, 1H), 5.40 (brs, 1H),
4.93 (s, 1H), 4.77 (s, 1H), 4.31 (dd, J=8.3, 3.0 Hz, 1H),
3.86 (s, 3H), 3.00 (dd, J=14.4, 3.2 Hz, 1H), 2.93 (s, 1H),
2.76 (dd, J=14.4, 8.3 Hz, 1H), 1.81 (d, J=8.6 Hz, 3H);
BC NMR (101 MHz, Acetone-ds) J: 193.59, 165.11,
164.84, 161.75, 148.00, 142.40, 136.19, 130.64, 129.52,
128.88, 128.36, 110.05, 106.60, 106.54, 92.15, 77.02,
55.93, 29.61, 17.94; IR (KBr) v: 3455, 2925, 1613, 1390,
1055, 971 em'; HRMS (ESI) caled for CyH, 05 [M—
H]™ 353.1394, found 353.1396.

32.8 ¥ HAR(E)-1-3-Q-FA-3-F AT A-3-H-1-
A£)-6-F A A-24-—(F AT AEL)RHE)3-E-(FATF
FA)FE )R A -2-H5-1-87(16) 49 A A&,

5 CF, [A4b&% 15 (830 mg, 1.71 mmol) — & k¢
(180 mL)¥A W - I A PU 2L FENMER(84 mg, 0.14 mmol), 7.
BIASE AT 500 W pki AT B S A7A 40U IRl iR &R, KoK
WIEGNRE 5 CRURNHFE R (12 h). AN =R 55k
(493 mg, 1.88 mmol)J5, F+Z iR FHFHE 3 h. WP
T, BRI i A S [ (LR Z18) - VORI
BEEBD=1 : 61733 360 mg EOFE K 16,77FK 42%.
m.p. 42~44 C;'H NMR (400 MHz, CDCl;) : 7.48 (d,
J=8.6 Hz, 2H), 7.33 (d, J=16.0 Hz, 1H), 7.02 (d, J=8.5
Hz, 2H), 6.87 (d, J=16.0 Hz, 1H), 6.63 (s, 1H), 5.26 (s,
2H), 5.19 (s, 2H), 5.02~4.92 (m, 3H), 4.84 (s, 1H), 4.36~
4.28 (m, 1H), 3.77 (s, 3H), 3.53 (s, 3H), 3.49 (s, 3H), 3.47
(s, 3H), 3.04~2.87 (m, 3H), 1.85 (s, 3H); *C NMR (101
MHz, CDCl;) 6: 194.30, 159.27, 157.95, 156.99, 155.56,
148.33, 144.71, 130.26, 128.61, 127.01, 118.08, 116.59,
114.40, 109.99, 101.40, 95.14, 94.90, 94.29, 75.41, 57.64,
56.47, 56.29, 56.18, 30.73, 18.40; IR (KBr) v: 3470, 2939,
1599, 1510, 1239, 1151 cm™'; HRMS (ESI) caled for
C»7H3500 [M+H]" 503.2276, found 503.2273.
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3.2.9 Xanthohumol D (3)%9 4 5%

464 16 (260 mg, 0.52 mmol)f) THF-MeOH (3t
9mL, VI V=1 D)IFBF AN FZLAETR(312 mg, 1.81
mmol), KMNAKRTE 50 CTHHE 8 h. MIA LR LHEE(20
mL) FI AT £ 7K (20 mL) AT 3. KA 4 2B
(40 mLX2)AH. SIANE, KBBR8, AL
AH AT DR W AR, T A5 5% AR P38 o ek AT (1% 7 B8
[N(LHR CT18) - VAR MBEER)=1 © 81133 168 mg ¥ {1
[ {£& Xanthohumol D, F*Z 76%. m.p. 215~217 C; 'H
NMR (400 MHz, Acetone-ds) 0: 14.99 (s, 1H), 10.04 (s,
1H), 8.96 (s, 1H), 7.91 (d, J=15.5 Hz, 1H), 7.76 (d, J=
15.5 Hz, 1H), 7.63 (s, 1H), 7.61 (s, 1H), 6.93 (s, 1H), 6.91
(s, 1H), 6.08 (s, 1H), 5.51 (s, 1H), 4.96 (s, 1H), 4.77 (s,
1H), 4.39~4.31 (m, 1H), 3.96 (s, 3H), 3.04 (dd, J=14.6,
2.9 Hz, 1H), 2.82 (dd, J=14.6, 8.1 Hz, 1H), 1.82 (s, 3H);
BC NMR (101 MHz, Acetone-dg) o: 193.32, 166.73,
165.05, 162.58, 160.67, 148.34, 143.34, 131.31, 128.12,
125.39, 116.84, 110.28, 106.68, 106.10, 92.73, 77.01,
56.24, 20.70, 18.50; IR (KBr) v: 2923, 1599, 1435, 1199,
1103 ¢m '; HRMS (ESI) calcd for C,H,;;O [M—H]
369.1344, found 369.1347.

3.2.10 XX =4 Angusticornin B (4)89 & A%

LAY 17 (540 mg, 1.38 mmol)f — & H HE(100

mL)¥AE I U ZEFE IR R (110 mg, 0.18 mmol), 7RI
i 500 W i (T RES A7 AT S8V Bk SOBiAA &, DKOK
FEHIEE 5 CULRHtHE 12 ho A= EEBE493 mg,
1.88 mmol), F+Z=F i AHFE 3 h. KNI BRET, 5%
RIS A IS V(R B8) © VA MBS R) =
1 81%5% 321 mg B 4 [ /& Angusticornin B, =3 55%.
m.p. 130~132 °C; '"H NMR (400 MHz, Acetone-ds) o
13.51 (s, 1H), 9.99 (brs, 1H), 9.48 (brs, 1H), 8.01 (s, 1H),
7.80 (s, 1H), 7.79 (s, 1H), 7.60 (s, 1H) 7.59 (d, J=8.6 Hz,
1H), 6.89 (d, J=8.9 Hz, 1H), 6.35 (s, 1H), 5.16 (s, 2H),
4.97 (s, 2H), 4.79 (s, 2H), 4.47~4.35 (m, 2H), 2.98~2.81
(m, 4H), 1.81 (s, 3H) , 1.80 (s, 3H); *C NMR (101 MHz,
Acetone-dg) J: 192.78, 166.27, 164.48, 159.81, 148.35,
14831, 145.24, 13431, 133.87, 129.74, 127.57, 127.56,
119.09, 118.28, 117.54, 114.37, 110.82, 104.39, 76.67,
76.57, 38.65, 38.09, 18.29; IR (KBr) v: 1634, 1554, 1367,
1260, 1112, 1017 cm™'; HRMS (ESI) caled for C,sH,704
[M—H] ™ 423.1813, found 423.1813.
3.2.11 P IEAR(E)-1-Q-F K -4-(F A F A HA4)-5-3-F
AT HE2-M-1-2) R E)-3- R A A be-2-M-1-BA(18) 49
AR

0 CF, Mfb&%7 (150 mg, 0.57 mmol)FlIZK F
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(78 mg, 0.74 mmol)(¥] Z.EE(5 mL)¥EH H A 5 moleL ™!
NaOH (5 mL, 25 mmol), FrZ&=iRHHE 20 h. MA LR
B0 mL)FIY A& Eh/K (S mL)#EAT 2. KA
B Q20 mLX2)FH, &HAIZE, KRBT %
0.5 h, XMAYAHBEAT I EAAE, PSRy fE o
BRI B V(LR CER) - VOCAMEBRER)=1 : 40115 3
146 mg TR 18, 7% 73%. 'H NMR (400 MHz,
CDCly) d: 13.23 (s, 1H), 7.88 (d, J=15.5 Hz, 1H), 7.68~
7.62 (m, 3H), 7.58 (d, J=15.5 Hz, 1H), 7.48~7.40 (m,
3H), 6.66 (s, 1H), 5.29 (s, 1H), 5.26 (s, 2H), 3.48 (s, 3H),
3.30 (d, J=7.2 Hz, 2H), 1.77 (s, 3H), 1.76 (s, 3H); "°C
NMR (101 MHz, CDCly) &: 192.03, 165.01, 161.64,
14434, 134.97, 132.99, 130.74, 130.23, 129.12, 128.63,
122.45, 122.15, 120.57, 11431, 102.27, 94.06, 56.47,
28.51, 25.92, 18.01; IR (KBr) v: 2927, 1641, 1365, 1243,
1157, 1074, 979 cm '; HRMS (ESI) caled for CyH»304
[M—H]™ 351.1602, found 351.1603.
32,12 P RMK(E)-1-Q4-—F R -5-3-F L T 4 -2-F-
1-40) 3R 20)-3- 3R A 7 ke -2- M - 1-BR(19) 49 & %

L&Y 18 (1.55 g, 4.4 mmol)ff] THF-MeOH (20
mL, VI V=1 DERPIMAX FIRMEE(1.14 g, 6.6
mmol), KMAKRIE 50 CRHEFEE 8 h. ALK LB
(100 mL)FIEATE 57K (20 mL)#EAT /0. KM 282
CER(50 mL X 2)Z 0L, &IHANZE, ToKmER T4 0.5
h, XA HUHBEAT R R A8, i ds 5k om0 0d i ik SR A €
WA BN LR R - VOAHERER)=1 : 8113 1.07
g K 19, 7% 79%. m.p. 142~144 C; 'H NMR
(400 MHz, CDCly) 6: 13.23 (s, 1H), 7.87 (d, J=15.5 Hz,
1H), 7.68~7.63 (m, 3H), 7.57 (d, J=15.5 Hz, 1H), 7.47~
7.41 (m, 3H), 6.43 (s, 1H), 6.16 (s, 1H), 5.32 (s, 1H), 3.35
(d, J=7.1 Hz, 2H), 1.80 (s, 6H); °C NMR (101 MHz,
CDCly) d: 192.05, 165.10, 161.97, 144.48, 135.57, 134.95,
131.35, 130.79, 129.14, 128.66, 121.69, 120.55, 119.11,
114.38, 104.19, 29.32, 25.96, 18.11; IR (KBr) v: 3317,
1633, 1568, 1362, 1252, 1161 cm™'; HRMS (ESI) calcd
for CaH1505 [M—H]~ 307.1340, found 307.1342.
32,13 24-=HK-5-Q-2A3-FAI-THAE
RER(6) 89 & Ak,

5 CF, m4LEY 19 (700 g, 2.27 mmol)ff] & F
Bt (120 mL) ¥ ¥ A i A PU 2K 5 nb ik (140 mg, 0.227
mmol), R 500 W 4T HEU A7 A A1 b ) B
K&, VKOKIBEEHREE 5 CRURHEE 12 h, IIA=2K3
(655 mg, 2.5 mmol), AZZRFHFE 3 h. B BE
T, R AR S [ (LR LER) - VA
BT =1 © 81753 399 mg P lEH 1A 6, 7K 54%. m.p.
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160~162 °C; '"H NMR (400 MHz, Acetone-dg) 0: 13.33
(s, 1H), 10.08 (brs, 1H), 8.09 (s, 1H), 7.97 (d, J/=15.5 Hz,
1H), 7.90~7.78 (m, 3H), 7.49~7.42 (m, 3H), 6.37 (s,
1H), 5.14 (brs, 1H), 4.97 (s, 1H), 4.79 (s, 1H), 4.41 (dd,
J=8.2, 3.1 Hz, 1H), 2.94~2.78 (m, 2H), 1.81 (s, 3H); *C
NMR (101 MHz, Acetone-dg) J: 192.72, 166.43, 164.95,
148.35, 144.62, 136.00, 134.65, 131.45, 129.88, 129.64,
121.87, 119.41, 114.35, 110.85, 104.45, 76.59, 38.10,
18.34; IR (KBr) v: 3425, 1638, 1566, 1363, 1288, 1141
cm ~'; HRMS (ESI) caled for CyH;s0, [M — H]~
323.1289, found 323.1288.
3.3 HEYEMNE

SI0 ' FH TR PR 259 B v I 4 T R A R R R
IR, 435N Bacillus subtilis [CMCC(B)63 501], Sta-
phylococcus aureus [CMCC(B)260003], Escherichia coli
[CMCC(B)441021#1 Pseudomonas aeruginosa [CMCC-
(B)10104].

HARMNER 77152 BOCHR[24], DA P ARAE S BE M
XFRR, e Febs N /NIHIK BE(MIC, pg/mL), /Ml
VA P = e P B A .

#HBh#1 Bl (Supporting Information) CH T H bRk
S YA AA K] TH NMR AT PC NMR %K. X sep4 k) af
LA %% AT X 3 (hittp://sioc-journal.cn/) | T #K.
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