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gingerol) =7 8}gE, T ol9] EAMAl, oA A|, T oty or L Jhedh ol WI AomA, B
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=
cctivity)o] @48 PG, dole BT B4 D 54 A4 ARE FAA0E AT ¢ A B oh
o, A7) AT FEA SR, Ex oolo FAvIAl, ol gAA, EE oAoR HE s AL fEAEC
S Eao o AAEE olgelel voledEe B FUHL 4F AT A9AE CBASE ALy
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5 A 4
F7H9)

AT 1

sl7] (382 112 BAEE JAS F5A4 gE, £ o] FAnAl, o|HAA, w= gy o=r g /s
g 3

[3}3}4] 1]

A7 X 2 YE MR FAY dolsta, 747 5Y4oR G4, =277, &47], stol=EA7], & 0-R',
NR'R' FollA MEFEE o= shyola (&, A7) R'v ©49 1 WA 29 447]Y),

A7) R ©24 1 WA 39 &Ar]o)ar,

A7) === ddAFT T oF Aol (&, V] ===} o)]FAFL AS-, ORE 00]aL, 7] =—=7}

7] L& L Z7, ol E7, 2 AFAT oA duxHe on U S EAoR e IAE F=A 3
SHE-, = ol A Al, o) dAA, T oy or FLIleE A,

AT 2

A1gel dej A,

7] [8hsh 12 EAEE 242 454 382 7] (8804 13a-b] WA (34844 15a-b], (34844 16al,
[shsk4) 211, [8Fsh4) 23], [8heha] 251, [ahsha] 271, 2 [8heha] 30] WA [84sh4) 35102 BAHE §574)
Zo HEEE o= sl AL SHow at AR §uA HFE, we oo FAmA, olgWA, wi

FeHoR g e 9.
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A7) (3 2]= mAEE AAE FEA Shebe sl X, Y, B 2 25 SolA AdEHE o el A
SAdoR s AAE Al sete, e o9 AVAl, ol dEAl, e ofFHoR 58 Jted

(1) X = OMe, Y = OH, Z = H

(2) X=H, Y=H, Z=H

(3) X=0Me, Y=H, Z=H

(4) X=H, Y=01 Z=H

(5) X=0H, Y=H, Z=H

(6) X=H, Y =0OMe, Z=H

—~
)
—
=<
1
=
—
1
9]
N
1
jemm}

(8) X=H,Y=Cl, Z=1
(9) X=H,Y=0MNe, Z=1H
(10) X = H, Y = NMes, Z = H
(11) X =0H, Y =0H, Z=1H
(12) X = OMe, Y = OMe, Z = H
(13) X=F, Y=0H, Z=1H
(14) X = OEt, Y = OH, Z = H
(15) X =F, Y=F, Z=1H
(16) X = Me, Y = Me, Z = H
(17) X = OMe, Y =F, Z=1H
(18) X =F, Y =H, Z=0Me
AT% 5

A7 6
A5ael Ae) A,

A7) vlol @ AE-L w5 (Pseudomonas aeruginosa), FEAebit(Salmonella spp), 2@ #(Shigella spp), &
AN B8 . (Vibrio parahaemolyticus), &t (Vibrio choreae), W&t 0-157(Escherichia coli 0-157), 78
2 2] (Campylobacter  jejuni), =g NWAAE(Clostridium  difficile), AX 4 (Clostridium
perfringens), AAUYol A (Yersinia enterocolitica), M =ET 1t (Helicobacter pylori), obwvl Z e+
(Entemoeba histolytica), A|el$-2>d(Bacillusu cereus), R E2|F22v(Clostridium botul inum), <AZFMA}
T (Haemophilus  influenzae),  H@Tw(Streptococcus  pneumoniae),  =Ze}u|tlo}  H B (Chlamidia
pneumoniae), WA dE} H ™ (Legionella pneumoniae), Y-t Aelet(Branhamella catarrhalis), ZA3Lt
(Mycobacterium  tuberculosis), vto|FZE}Zu}(Mycoplasma  pneumoniae), AE 8@ (Storeptcoccus
pyvogenes), T|XEH| g o}t (Corynebacterium diphtheriae), L&+ (Bordetella pertussis), 284 (Chramidia
psittaci), WEAA WA FA FLAF P (methicillin resistant Staphylococcus aureus, MRSA), THAF
(Escherichia coli), ¥ Zvit(Klebsiella pneumoniae), <SVElZBYE](Enterobacter spp), ZZH-$-2%
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[0001]

[0003]
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(Proteus spp), OWA|UIEYFE] (Acinetobacter spp), 71t (Enterococcus faecalis), X=X T+
(Staphylococcus saprophyticus), B8 &8t (Storeptcoccus agalactiae) 0.2 o] Fojx o 7EE AEd 1F
olde] el A FHHE AL EHSR e JAAE FEA FFE, e ol ZAMA, o]dAA, Ee

FeH oz 5§ Hed 4.

AT

AL WA A4G F o= @ ol WE AAT FEA SR, EE oolgl SAvAl, o|g WA, wE Ao
D o)

A7) AAZ F524 3= RhiR 23 IS 71 RS EA0R k= vo]oTE JA A& 4=
AT 9

161-_\12_%-] S|

o =
o Tl o

H, A, AF9, Tl 2= A, A 2Ha, 9 29,

il A=
o] Al WRZo|EAlA (meloidosis), BUW 79 (nosocomial

)

NI
1’

A ?;] x],o

e

T a, o %1__ ) R =4
infection), ICU W&, &% 7}el8 W39 (urinary catheter cystitis), &% F241 (CAPD) 91 2 H=wj
A7t # (biliary stent blockage)® o]Folxl o 2HE Hey 1% oo HFe AL 5HoR s

At W o EE ARE oFA 2AE.

AT 11

A7 AAZE FEA FEES rhld B3ES 518 Z4d(down-regulation)dh= AL EAOR = Al 749 4
WoEE X858 oty 24dE

o] dv

7] & & of

2 age vlo]edE A4 ¢ 54AA S JAT F e 4FAE FEA SE, e ol #AMA,
o dAA, e st o 58 JMedt & Tl B Aot

I

=57t (Pseudomonas aeruginosa)s WAAPZF xS A v A3S {23 <zt HY+(human pathoge
noezA, 3 Ax 7 (infections in burn wound), F¥A A= (cystic fibrosis), 34 WMdH (acute
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[0009]

[0011]
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leukemia), 7]& o] (organ transplantation), 8% FA} "}k F=(intravenous drug addiction)<
fFabstel. Al AR 7] (World Health Organization, WHO)Ol wWEW, =35 M4 o7 Q45+ 23
HAFE F UEA, e FAE vlolAE(biofilm)E FASH7] Wi FW3 daA Haies WS
7AW, FAF o g A7t Aske dAEZ ATl o] = (self-produced exopolysaccharides)@ Gl wlo] @ &9
FelR thFe del giEF A gt vloledFS oA, XHoTH, wgA, AgH, 2 dAHeR F
AsHAl HAE, 53] ot or ulo] e E2 ko] M el oF 80% A&dEH Aow, FAA U
ERA =

oX o
tlo o

%4 A4 (Quorum sensing, QS)-> 3}std A& EA(chemical signal molecule)E F3F A2 AlE-A|
AtA'E (bacterial cell-to-cell communication) IFZgo|w, AMzto] 37 Wzl t§3le] A2 HRE FHE
F JEE vt AT W% (bacterial density)7} B4 AR E=gdtH 534 A5 ExE 3
(collective behaviors)s ZA3t7] 98] 25 AAA 484 (cognate receptor) Tz
ds HIA T, S5 Al 7HA F2 QS Al2'S AW, olE2 AR dusiA o
gl 1EgAl S AHLs(N-acyl L-homoserine lactones)S QS Al=®le] Al Bz A}
MLsE Lux I8 &8 4(o @ LasI 2 RhlI)el &) Aak=ar, AEA2] LuxRE 484 (o : LasR ¥ Rhl
Ryoll <fsf] A=t Lasl 2 RhlI1S 247 2% ¥#x24  0dDHL(N-(3-oxo-dodecanoyl)-L-homoserine
lactone, 3}5HE 1a) ¥ BHL(N-butyryl-L-homoserine lactone, 3}gHE 1b)S AAFSTHIE= 1). pgs 3 Z(pgs
circuit)x QS2 Al WAl Al2=®lo 2 pgsRell 93 214 ¥+ PQS(Pseudomonas quinolone signal)< F3l =%
ATk, A7) Al 7HA] Al 2Ee AlgHor AR, Jas A ABlo] rhl D pgs A ~ElS B4 34ElaL, rhl Al
Hol pgs Al =" gAIgt. o]2fdt HEate] FEA AS-vEYT - Alo]BES FAsta, 54 <

) -
Ak(virulence factor)& AArslH, &5+ WY ¥§S 24 EE RS

P
o lo

A A (modulator)ell WalAE= Aol Ru¥x ¢Foprh. < BHLZ RhIRZE 4353
T+ A3 A (antagonist)7F 45 Hi® vf ok, d#H=, RhiR &3 4S5 71 BHL FARA7F T @ AFolold
(pyocyanin) ¥ #2 Zgo 54 QAA ALS TFAAZITE 3 3] 0Ato]o

A8 £3=o] ANAHAT. E3F, BHL-ZHZ S rhlR HolAE 0]&3 AFo)A, RhIRo] HxolA] nlo]ed
5 394 2 544 AS FEgths Hol wre ).

QS Al=gle] 7HE Agefol fiAlsky] witoltt. Rbd, rhl2 QS AlREC A T
C
J'

-
o

A, B AYREE o Aol APl FEF (9-6-WABEHEE Lo, = Dol vloleBE YA, %A
A AN, W Qs BA FAA WAL 2NN GAA HET Lask A} D F 9SS

ATt
dad 71ed g sheld, & dHAs
S

relationship, SAR)E AT3td F, (5)-6-7

9 AstetA 548 st FelsiA sty
dlsl= e RhIR A3AE 2338k £ 4SSkl

Y 7] ¢

558¥
=
R

5
(533 0001) KR 10-2019-0010436
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o st = Sy

(1) X=0Me, Y=0H, Z=1H
(2) X=H,Y=H,Z=H
(3) X=0Me, Y=H, Z=H
(4) X=H,Y=0H, Z=H
(5) X=0H, Y=H,Z=H
(6) X=H, Y=0Me, Z=H
(7)) X=H,Y=F, Z=H
8 X=H,Y=Cl, Z=H
(9)X=H,Y=Me, Z=H

(10) X =H, Y = NMep, Z = H
(11) X=0H, Y=0H, Z=H
(12) X = OMe, Y = OMe, Z = H

(13) X

F, Y=0H, Z=H

(14) X

OEt, Y=O0H, Z=H

(15) X

F,Y=F Z=1H

(16) X

Me, Y =Me, Z=H

(17) X =0Me, Y=F, Z=1H

(18) X =F, Y=H, Z=0Me

(3

e e (31804 1] B (815 212 BAEE A4S FEA 8F

i

, Bl 2] FE, v olo FAMA,
A, Be Koz FHE 73 9 Fadiow Xsts vl E A JA] 2AES AT
B odgol o P RA | A7 vpo| QB =59 (Pseudomonas aeruginosa), R}t (Salmonella spp),
A

A2t (Shigella spp), ZEuIBQ(Vibrio parahaemolyticus), Zdle&t«(Vibrio choreae), WH¥ 0-
157(Escherichia coli 0-157), 782 2YE] (Campylobacter jejuni), VA ZA+ (Clostridium difficile),
A3 (Clostridium perfringens), @AYo} AAif(Yersinia enterocolitica), 2|1 (Helicobacter
pylori), oVwlw} A2+ (Entemoeba histolytica), M@ $-22w(Bacillusu cereus), R 2722 (Clostridium
botulinum), {NEFNA}<t(Haemophilus influenzae), 9|81t (Streptococcus pneumoniae), Eepv|tiol #HH
(Chlamidia  pneumoniae), — A4 H ¥ (Legionella  pneumoniae), — W&} A2t (Branhamella
catarrhalis), A3t (Mycobacterium tuberculosis), vFo|ZEZ2Zv(Mycoplasma pneumoniae), ASE B
(Storeptcoccus pyogenes), ©ZE|& olxt (Corynebacterium diphtheriae), ™ L8|+ (Bordetella pertussis),
Wt (Chramidia psittaci), VIEIE® WA A E=AY Fit(methicillin resistant Staphylococcus aureus,
MRSA), WA+t (Escherichia coli), % Iyt (Klebsiella pneumoniae), NElZYVE] (Enterobacter spp), Z=ZH|
$22&(Proteus spp), OMYIEYE (Acinetobacter spp), 737 (Enterococcus faecalis), XX7F T3
(Staphylococcus saprophyticus), B 88 (Storeptcoccus agalactiae) 2.2 o|Fo13 o2 HE HEd 1§
o] o] ol oaA FAHEHE A F Urt.

B oubgo) g2 pFaEGgEA, A7) 4-0A4E F24 333
A

3 & w5
1 oA, ZoAsl RiR 2 B0l b vho] 2.

H
0] =
AT

ZH o g #AFste] RhIR
_]

A s
HAd RS AT F A= A
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2 ode] o FEARA, AV A AEES GEA AT, 9, A, AFE, Fold, 4=A Y, A

A aud, 93 2, 259, Mg A9, A #ebe] A, 2BR2o] A~ (meloidosis), AU
¢ (nosocomial infection), ICU #H®, Q= J}elE W39 (urinary catheter cystitis), &= F21 (CAPD)
ol

ol 2 gGrujly w4 (biliary stent blockage)®E o] FojR FOoRHE AdYe 15 oo AA=EYd

© 2o g FddeEA, A7) 43045 F2A4 sgee @y =(rhamolipid) ¥4 FAARM rhldE
5 J

Uye 5

ok e ulo] @ FE(biofilm) B4 2 54 AAM(virulence factor) S AT F A& 4-AAS(4-
gingerol) %A SHHE, W= ol ghAulA, o] AA, EE oo F§ Jhed ol ¥ sowA
o] wE 4-JAE FEA e RhiRel e 23 Hsphdat 2ol wE RhIR AF 24 (antagonism
activity)o] @3] &= A=vl, voledE A4 2 FA4 A S a0 E AT 5 dS By ofy
gk, A7 AAE FA SE, e ol gAvAl, ol HAl, e A ow 8§ Tted dE FEATS
2 x3she ofthA 2AES ol &ete] nlole ARl o e ZE Al WS SEH R oqWstAY
And A4

=)
o] AF4 A2 (Quorom sensing, QS) FEAet FEAEs= WAHQ  #AF(endogenous

molecule) @ &4 ER}(synthetic molecule)®] F+FE el Ao},
% 25 4-AAE FEA 3H3E 23a-23co] Jlol™ Eal s (chiral resolution)S YERA Aolt),

3% Flol& HPLC ZAxEA, 3,4-difluorophenyl %] (A) 3}3+E 83a-33c, (B) 3}3+E 34a-34c, 2 (C)

% 4% RhIR A% E9(homology model)d} A 3}3tE 30(x=%) %L 3= ld(
pose)E& YERH Holth, WAk 2 HA HHL 22 pp stacking 2 FAAY A

% 5% RhiIR & E9(homology model)®} 7 &7)1d AE(alkynyl ketones) (3}3H&E 30-32)¢ =7 X =
(docked pose)E YEMA AHolth, (AM)E E 309 &7 =, B)E 3IE 319 =7 =, (O)= IIdE
329 ©7 ¥=Z Yehdo),

T 62 3EE 1c, 1d, 12a, % 309 in vitro AEsHE AL el Aotk DNSOE &4 R, 3EE
le, 1d, ¥ 12a& ¢4 dxzToz AEHAT. (A AuF R &4 &F-Wkg X (dose-response
curve) S, (B)¥= 3gE9 0.1 2 10 uM 7L7L°ﬂ/‘14 oAl QS #8al(LasRk 2 PgsR) 5d &4, (O
3Ee] 0.1 2 10 uM ZZelAel Aol QS &4 (LasR & PqsR) 4 A4S, D& IJFE2 10 =&
100 pMellA o] =57 AA nloledE IS UrEWl Aolth, ((xx) thET thy] P<0.005 Z (¥) thET
H] P<0.05% YERATE.)

4

rO
=
=

= 78 AA ZA(static condition)olA 10 T 100 pMe] 3= 1c, 1d, 12a, 2 302 A3 v 55
o] 4AE& YERA Aeolth. DNSO7F &4 U (0O o=, 3tE 1c, 1d, 2 12a7} ¥4 dxv o= AFEHAT

(Ge) =t ] P<0.005 B (%) thz=at thH] P<0.055 YERdTh.)

T 88 10 uMe 3FEE 1c, 1d, ¥ 30 5 XA(flow condition) & & 5o Hlo]leIE FAS e
Aolth, DMSOE &4 WZET, 38E 1c, 1d, ¥ 12at YA UE2To= ALY, (M vo)edE Fy 2
FAS FxA HolA 29 AL ovAE, (B)= EPSolA &438}& (carbohydrate)d %S, (O)&
EPSel Al &9 (protein)®] &S WERA Zlojth. ((sx) tiF* ti¥] P<0.005 R (x) th&a ti¥] P<0.05&5
[SRRI= )
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& Moz =A Ao, 817] [Scheme 3]2 3}9h& 28 WA 3}
13 Zojtt.

oL

3HE 17 WA sEE 278 Aske 9%

8 362 P AL AFHOR wA
Scheme 1
a X=0Me Y=0H Z=H
0 o 9 OH b:X=H Y=H Z=H
X ’ 4 X e i X ™ c X=0Me Y=H Z=H
B B d:X=H Y=0H Z=H
v Y Y e X=0H,Y=HZ=H
7 z z £:X=H,Y = OMe,Z=H
9 10a-10r 11a—11r HY=F.Z=H

><'>é><><><><

12a-12r

=< >
|
| %
mTa@oagoTETTTA;
>
oo
§"‘O‘ng
<P, 5
| =<1 =<
T o
NOIQo
I TNy Z
INnu®
NN
T i
i

7z Wkg-ol I AlgE gy 2ok (1) olAE, odES(EE E), 10% NaOH, A2, 2 ~ 24 Ak, 32%;
(ii) THF/hexanes 3&}ollA LDA 1.0 M, mbutanal, THF, -78 C, 2 ~ 12 A|ZF, 24 ~ 60%; (iii) H, gas, 10%

Pd/C, MeOH, 22, 2 A7+, 43 ~ 93%.
[Scheme 2]

—_—
L

/S‘K 20 /SE 22a racemic e 0

22b: (R)-configuration wil v

—_—
22c: {S)-configuration [s] HO
/3'/
lv lv ‘I< 26 27

o OH

=
O j©’/lk/V\ % D/'\M
HO

2 23a racemic
23b: (R)-configuration
23c: (S)-configuration

Z+ bkgo] A3 AgE 983 Zul: (i) tert-Butyldimethylsilyl chloride, imidazole, CH.Cl,, A=, 18
A7V, 94%; (ii) PPhs, CBry, CH.Cl,, A=, 3 A|ZF, 98%; (iii) hexanes dFollA mBuli 1.6 M (3.0 eq.), THF,

AL 2 AZF, 96%; (iv) hexanes 3FollA] mBuLi 1.6 M (1.1 eq.), MNmethoxy-Mmethylhexanamide, THF, -78
CellAl A7k, 16 AlZF, 75%; (v) THE &telAl n-BuNF, 0.1 M, A&, 1 A|ZF, 94%(3HgE 21), 94%(3Hg&

23a), 94%(33E 23b), 93%(E3E 23c), 70%(EFE 25), L 94%(F3FE 27); (vi) NaBHy, MeOH, A2, 1 A

v, 77%(3}gE 22a), RuCl[(R,R)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 AJZF, 88%(3}3t&E 22b), 2
RuC1[(S,S)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 A|7F, 68%(&3E 22¢); (vii) Lindlar Zw), H, gas,

1,4-benzoquinone, MeOH, 0 C, 1 AZH(E3E 22a); (viii) Hy gas, 10% Pd/C, MeOH, A=, 2 A7k, 94%(3}gt
E 22a).
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[Scheme 3]
o}
F Br 7
F i = ii F:O/ lii
W Br
F F
28 29 32:n=3
33a; n=1, racemic
OH 33b: n=1, (R)-configuration
o 33c¢: n=1, (S)-configuration
‘ F Z N 34a: n=2, racemic
v 34b: n=2, (R)-configuration
F 34c: n=2, (S)-configuration

35a: n=3, racemic
35b: n=3, (R)-configuration
35c¢: n=3, (S)-configuration

7y gl A7 AgFE o83 #rh: (i) PPhy, CBry, CH.Cl,, A&, 3 AZF, 97%; (ii) hexanes 3lolA]l n-

BuLi 1.6 M (3.0 eq.), THF, A<, 2 AJZF; (iii) hexanes 3ol n-BuLi 1.6 M (1.1 eq.), % &3HWeinreb
amides, THF, -78 TolA A271%], 16 A|ZF, 72%(33HE 30), 83%(33tE 31), 2 72%(33tE 32); (iv)
NaBH,, MeOH, 22, 1 AIZH(SEFE 33a-35a), 38%(3TE 33a), 80%(33tE 34a), 2 86%(33tE 35a),

RuCl[ (R, ®)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 A|ZH(3}3HE 33b-35b), 86%(&3HE 33b), 82%(3H3E
34b), % 80%(3}HE 35b), B RuCl[(S,S)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 A|ZFH(3}EE 33¢-35¢),
86%( 315 33c), 82%(3}3HE 34c), E 82%(3}gHE 35¢).

¥ odge g Mae Hg £ dm ofd s Axeg 7
A [e]
o

[(238%49]

[E Az ¢ dvbsd 43 W8]

Hhgol AbgE 2E 38t B2 2 &vl Sigma-Aldrich, TCI, % Acrosol A )8t AASA ki A3
o}, W82 MerckAb(Darmstadt, Germany)2] <l®¥] ZEE A 7A Z# o] E(60Fs) 2 TLCE RUEH 3T,
GAS 9l UV254 FE B/ KMnO, G4E AREste] TAStegitt. AE ARvtEIg Y E A7 (de
o A60; 230-400 w4 ASTM, Merck, Darmstadt, Germany)Ayollxl <=&3}3tt. NMR(Nuclear magnetic
resonance) Z2~IEZHL Bruker BioSpin Avance 300 MHz NMR (lH, 300 MHz; 13C, 75 MHz) =+ Bruker

u)

Y

Ultrashield 600 MHz Plus ('H, 600 MHz; C, 150 MHz)E Ah&dle] 2&oA 7|2aith. BE g4 o]
(chemical shift)& TMS(tetramethylsilane)E W4 FFOo = AM23}o] ppm(parts per million) ©¢IZ 7153}

A, Alzel gujo] we AHoz AT (CDCly: & 7.26 for H MR, & 77.0 for € NMR: MeOH-d,:

§ 3.31 for H NR, & 49.0 for C NMR). H MR ©|% & 534 o] (chemical shift, §), Ag&h
integral, multiplicity, #A=% Ar(coupling constant, J, Hz)®E XA+ t}. HRMS(High-resolution mass
spectra)i= Agilent 6530 Accurate Mass Q-TOF LC/MSE FA3I3th. BE HF 3gE9 =+ (18 #dH
(Phenomenex, 150 mm X< 4.6 mm, 3 um, 110 A)S 2zr5 Agilent 1260 Infinity (Agilent)olA #2] <4+ HPLC
2 F74sivk. RP-IPLCE &t7]e] & =& Ab&ato] Faativt. W A9 A5, o] 542 cHEYUEY 3
(30:70, v/v)eldar, W Be A4 ol oMMEYEZ T 0.1% TFAZE H7be & (30:70, v/v)olAaL,
H Y g, o]5Ae oHNEYE- 2 & (40:60, v/v)olRa, W Do A, o)lFde oHEUEZ 2
(50:50, v/v)oldaL, W EO] A, ol MHEUEZ 8l & (55:45, v/v)oldaL, W Fo] A5, ]

d cZ g
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[0096]

[0097]

[0099]

[0100]

[0102]
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AEYEL 3 & (60:40, v/v)olRar, WY GO A9, o) WeE 9 & (50:50, v/v)olRaL,
, oS WEE H = (60:40, v/v)olAaL, W 19 Ag, o)l WEE 2 & (70:30,
Ak, BE SFES 1 al/ning &2 370 HE7 (9 2 L

A 33EY] s 95% o] Ato|Utt.

7] % 19 FE 2 WA IFE 82 B Wzl A 55T KR 10-2019-0010436° 7| AE wHo= &
A=

x 1

4-HAE  |83E 2 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)octan-3-one
5-1A4 %  |geE 3 |5-Hydroxy-1-(4-hydroxy-3-methoxypheny!)nonan-3-one

6~ 4% |geE 4 |5-Hydroxy-1-(4-hydroxy-3-methoxypheny!)decan-3-one
7-AAE  |geE 5 |5-Hydroxy-1-(4-hydroxy-3-methoxypheny!)undecan-3-one
8-AE |geE 6 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)dodecan-3-one
9-HAE  |g3E 7 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)tridecan-3-one
10-FAE |3}52 8 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)tetradecan-3-one

39S 11a-11r9] ARHHQ AZWE A
THF (20 mL) 3FellA] WRFE benzylideneacetone 3}&E &S -78 ColA] LDA (1.2-3.6 eq.)ol H7}stich.
A7) ENE o2 Fol A B 2EolA 1AZF F9F wHkElal, p-butanal (10.0 eq.)& FAIE o] &3te] A
s Hatatgint. A7) wheES TC A% A3 0Edo]l gEdR ¢AF sk (conversion)o] YERE )
wo] ewoa] WA wHkski, 8ol NHCl (10 mL)olA] @RS 5. EtOAc
(3 X 25 nb)E FE3UT. F715S 258 (brine) = A A3k, MgS0,= HAxstar, of#g ek atoll

35
&
AT, =79 e Awsty] ) doles Heybd AY AavtEadgez ZASHT.

(E)-5-Hydroxy—1-(4-hydroxy-3-methoxyphenyl Joct—1-en-3-one (11a)

b

5l E 1lay  (E)-4-(4-hydroxy-3-methoxyphenyl)but-3-en-2-one (300 mg, 1.56 mmol), LDA (4.10 mL, 2.4
eq.) 9} A dwk ol Az Ao A& wkel o] 60% FEE =FA o dRA A Feta, 3 AIZHESH nwk
T FAES Augd A9 AzvlEIYE GASATHToluene/EtOAc = 6:1 to 3:1, v/v). B = 0.40
(Toluene/EtOAc = 2:1, v/v). 1H NMR (300 MHz, CDCls) & 7.53 (d, J=16.1 Hz, 1H), 7.13 (dd, J = 1.8 and

8.2 Hz, 1H), 7.08 (d, J = 1.7 Hz, 1H), 6.96 (d, J = 8.2 Hz, 1H), 6.61 (d, J = 16.1 Hz, 1H), 5.94 (s,
1H), 4.23-4.09 (m, 1H), 3.96 (s, 3H), 3.30 (d, J = 2.9 Hz, 1H), 2.90 (dd, J = 2.7 and 17.1 Hz, 1H),

2.75 (q, J = 9.0 Hz, 1M), 1.59-1.36 (m, 4H), 0.97 (t, J = 7.2 Hz, 3D; C MR (75 Miz, CDCly) &
201.03, 148.50, 146.89, 143.87, 126.72, 124.15, 123.76, 114.87, 109.51, 67.65, 55.98, 46.52, 38.68,
18.75, 14.05, 13.97. HRMS m/z calculated for CisHgO, [M-H] : 263.1289; found: 263.1304. >95% purity
(as determined by RP-HPLC, method C, tz = 6.34 min, method G, ¢ = 7.33 min).

(E)-5-Hydroxy-1-phenyloct-1-en-3-one (11b)

_16_



[0105]

[0106]

[0108]

[0109]

[0111]

[0112]

SIHE3E 10-2021-0024434
A A FErtEafg 2 AA S (Toluene/EtOAc = 6:1 to 3:1, v/v). B = 0.40 (Toluene/EtOAc = 2:1,

v/v). 'H MR (600 MHz, CDCly) & 7.58 (d, J = 16.2 Hz, 1H), 7.56-7.54 (m, 2H), 7.43-7.39 (m, 3H), 6.74
(d, J=16.2 llz, 1), 4.19-4.13 (m, 1), 3.17 (d, J = 3.30 Hz, 1), 2.88 (dd, J = 2.6 and 17.3 Hz,
), 2.77 (q, J = 9.1 Hz, 1), 1.62-1.36 (m, 4I1), 0.96 (t, J = 7.1 Hz, 30); C NMR (150 MHz, CDCly) &
211.24, 140.75, 128.56, 128.29, 126.22, 67.36, 49.32, 45.06, 38.59, 29.53, 18.65, 13.98. HRMS m/z

calculated for CyHig0, [M-H] : 217.1234; found: 217.1252. >95% purity (as determined by RP-HPLC,

method C, ¢tz = 12.91 min, method G, ¢ = 15.79 min).

(E)-5-Hydroxy-1-(3-methoxyphenyl)oct—1-en-3-one (11c)

33t 1lc:= (E)-4-(3-methoxyphenyl)but-3-en-2-one (300 mg, 1.70 mmol), LDA (2.23 mL, 1.2 eq.)¢} M
AUk Q] Az Ao Alsesl ulel o] 41% FEE A o dmx AzEal, 4 AR wuksiglth. 2]
S Ayt AY aznteEadyE ZAsRcH(Hexane/EtOAc = 1001 to 6:1, v/v). B = 0.48

(Hexane/EtOAc = 2:1, v/v). ' NMR (600 MHz, CDCl3) & 7.55 (d, J = 16.1 Hz, 1H), 7.33 (t, J = 7.9 Hz,

1), 7.16 (d, J = 7.6 Hz, 1H), 7.08 (s, 1H), 6.98 (d, J = 8.2 Hz, 1H), 6.73 (d, J = 16.2 Hz, 1H), 4.17
(brs, 1), 3.86 (s, 3H), 3.22 (brs, 1H), 2.91-2.88 (m, 1H), 2.80-2.76 (m, 1H), 1.61-1.40 (m, 4H), 0.97
(t, J =7.1 Hz, 3H); lSC NMR (150 MHz, CDCl;) & 201.04, 159.98, 143.48, 135.60, 130.02, 126.65,

121.15, 116.66, 113.20, 67.61, 55.35, 46.86, 38.69, 18.75, 14.04. HRMS m/z calculated for CisHx0; [M-

H] : 247.1339; found: 247.1344. >95% purity (as determined by RP-HPLC, method C, ¢ = 14.25 min,

method G, ¢t = 19.69 min).

(E)-5-Hydroxy-1-(4-hydroxyphenyl )oct—1-en-3-one (11d)

53 & 11dE=  (E)-4-(4-hydroxyphenyl)but-3-en-2-one (250 mg, 1.54 mmol), LDA (4.10 mL, 2.4 eq.)$} 34
nl & o]

H
ARl AW Ao A&t whel o] 43% FEER wHA QLABA AFstaL, 6 AlZHEQE wHkskgith. 1t
S AEggHA Ad aEvEIYIRE AAS Y (Hexane/EtOAc = 10:1 to 3:1, v/v). R = 0.42

a

e e fo

(Hexane/EtOAc = 2:1, v/v). I NIR (600 MHz, MeOD) & 7.61 (d, J = 16.1 Hz, 1H), 7.53 (d, J = 8.6 Hz,
1H), 6.84 (d, J = 8.6 Hz, 1H), 6.72 (d, J = 16.1 Hz, 1H), 4.14-4.12 (m, 1H), 2.88-2.84 (m, 1H), 2.78-

2.75 (m, 1), 1.55-1.41 (m, 4H), 0.97 (t, J = 7.1 Hz, 30); C NMR (150 MHz, MeOD) & 200.62, 160.22,
144.09, 130.21, 125.86, 123.16, 115.54, 67.81, 39.25, 18.45, 12.98. HRMS m/z calculated for CyHis05 [M-

H] : 233.1183; found: 233.1213. >95% purity (as determined by RP-HPLC, method C, fx = 6.18 min, method

G, tx = 8.08 min).

(E)-5-Hydroxy-1-(3-hydroxyphenyl)oct-1-en-3-one (1le)

b

S5 1lex= (E)-4-(3-hydroxyphenyl)but-3-en-2-one (250 mg, 1.54 mmol), LDA (4.10 mL, 2.4 eq.)$} $H
AN ol A2 Aol FEdt vpel o] 34% FEE =g QAR A Alxsta, 6 AZHsSE wsih, Zhod
A= e}

5 Ag7A A9 azvEaddE AASR t(Hexane/EtOAc = 10:1 to 3:1, v/v). B = 0.30

o

(Hexane/EtOAc = 2:1, v/v). H R (600 MHz, MeOD) & 7.58 (d, J = 16.1 Hz, 1H), 7.24 (t, J = 7.9 Hz,
M), 7.11 (d, J=7.6 Hz, 1), 7.06 (s, 1), 6.87 (dd, J = 8.1 and 1.8 Hz, 1), 6.80 (d, J = 16.2 Hz,
1H), 4.16-4.11 (m, 1H), 2.90-2.86 (m, 1H), 2.79-2.77 (m, 1H), 1.54-1.40 (m, 4H), 0.97 (t, J = 7.1 Hz,

3H0); 13C NMR (150 MHz, MeOD) & 200.49, 157.73, 143.65, 135.85, 129.65, 126.18, 119.78, 117.53, 114.14,

_17_



[0114]

[0115]

[0117]

[0118]

[0120]

[0121]

[0123]

ZIHS3d 10-2021-0024434

67.66, 39.25, 18.45, 12.96. HRMS m/z calculated for CuHi0; [M-H] @ 233.1183; found: 233.1200. >95%

purity (as determined by RP-HPLC, method C, ¢ = 5.68 min, method G, t; = 8.17 min).

(E)-5-Hydroxy-1-(4-methoxyphenyl Joct—1-en—-3-one (11f)

3stE 11f+ (E)-4-(4-methoxypheny!)but-3-en-2-one (300 mg, 1.70 mmol), LDA (2.30 mL, 1.2 eq.)o} &7
AREAQl A ZWH Ao At vk} o] 48% &2 A e AdBA A FsHal, 2 AlZHseE wNkESith. JAE
S AgstA Ad aEvEadgR AASA T (Toluene/Et0Ac = 10:1 to 3:1, v/v). R = 0.55
(Toluene/EtOAc = 2:1, v/v). HNR (600 MHz, CDCls) & 7.55-7.50 (m, 3H), 6.93 (d, J = 8.7, 2H), 6.62
(d, J=16.2 Hz, 1H), 4.14 (brs, 1H), 3.85 (s, 3H), 3.27 (brs, 1H), 2.88-2.85 (m, 1H), 2.75-2.71 (m,
1H), 1.62-1.42 (m, 4H), 0.95 (t, J = 7.2 Hz, 3H); 13C NMR (150 MHz, CDCls) & 201.01, 161.83, 143.39,
130.19, 126.87, 124.18, 114.49, 67.73, 55.41, 46.71, 38.75, 18.75, 14.04. HRMS m/z calculated for

CisHoOs [M-H] @ 247.1339; found: 247.1357. >95% purity (as determined by RP-HPLC, method C, ¢ = 12.88

min, method G, # = 18.64 min).

(E)-1-(4-Fluorophenyl )-5-hydroxyoct—1-en-3-one (11g)
338 11ge (E)-4-(4-fluorophenyl)but-3-en-2-one (200 mg, 1.22 mmol), LDA (1.60 mL, 1.2 eq.)$ 34
[e] Z

AT QL A=l Ao ek ukel o] 38% TEE =g eAdRA Axsta, 2 AlZbseh wRksEATh. o
5o AEgbd Ay aznEIYE FA S ch(Hexane/EtOAc = 10:1 to 6:1, v/v). B = 0.40
(Hexane/EtOAc = 2:1, v/v). "H NMR (600 MHz, CDCls) & 7.56-7.53 (m, 3H), 7.10 (t, J = 8.6 Hz, 2H), 6.66
(d, J=16.2 llz), 4.17 (brs, 1), 3.13 (s, 1H), 2.88-2.85 (m, 1H), 2.77-2.73 (m, 1H), 1.59-1.40 (m,
4, 0.96 (t, J = 7.1 Hz, 3D); C NR (150 MHz, CDCI;) & 200.74, 165.03, 163.36, 142.15, 130.50,
130.48, 130.35, 130.30, 126.08, 126.07, 116.30, 116.16, 67.61, 47.04, 38.70, 18.74, 14.02. HRMS m/z

calculated for CuH7FO, [M-H] : 235.1140; found: 235.1155. >95% purity (as determined by RP-HPLC,

method C, ¢tz = 14.12 min, method G, #; = 17.64 min).

(E)-1-(4—Chlorophenyl)-5-hvdroxyoct—1-en-3-one (11h)

&35 11hE (E)-4-(4-(dimethylamino)phenyl)but-3-en-2-one (200 mg, 1.11 mmol), LDA (1.40 mL, 1.2 e
q.)sF 7 AREH Az A et ukel Zol 419 FEE A AR A A|xsHaL, 6 AlIFE uuks)
Aot FAES AYsd d9 m@velEadgE AA S th(Hexane/EtOAc = 12:1 to 6:1, v/v). R = 0.35
(Hexane/EtOAc = 2:1, v/v). 1H NMR (600 MHz, CDCls) & 7.52 (d, J = 16.2 Hz, 1H), 7.48 (d, J = 8.8 Hz,
2H), 7.37 (d, J = 8.5 Hz, 2H), 6.70 (d, J = 16.2 Hz, 1H), 4.15 (brs, 1H), 3.13 (brs, 1H), 2.87-2.84
(m, 1H), 2.78-2.74 (m, 1H), 1.59-1.39 (m, 4H), 0.95 (t, J = 7.2 Hz, 3H); 13C NMR (150 MHz, CDCls) &
200.64, 141.91, 136.66, 132.75, 129.54, 129.28, 126.72, 67.58, 47.21, 38.75, 18.75, 14.02. HRMS m/z

calculated for CuHi;C10, [M-H] : 251.0844; found: 251.0862. >95% purity (as determined by RP-HPLC,
method C, fz = 22.36 min, method G, ¢ = 34.83 min).

(E)-5-Hydroxy-1-(p-tolyl)oct-1-en-3-one (11i)
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3E 11iE (E)-4-(p-tolyl)but-3-en-2-one (300 mg, 1.87 mmol), LDA (2.48 mL, 1.2 eq.)9} 74 Lwrz el
Az Aol e vhe} o] 20% &R @A QARA AFFHaL, 4 ARHEE wRkEsith. RS A
1A A-Y gRuE 2 d 2 FA| 5 tF(Hexane/EtOAc = 8:1 to 4:1, v/v). K = 0.45 (Hexane/EtOAc = 2:1,
v/v). 1H NMR (600 MHz, CDCls) & 7.55 (d, J = 16.2 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.21 (d, J = 8.0
Hz, 2H), 6.69 (d, J = 16.2 Hz, 1H), 4.16-4.14 (m, 1H), 3.25 (d, J = 3.2 Hz, 1H), 2.88-2.85 (m, 1H),
2.77-2.72 (m, 1H), 2.38 (s,1H), 1.59-1.39 (m, 4H), 0.95 (t, J = 7.1 Hz, 3H); 13C NMR (150 MHz, CDCls)
6 201.10, 143.63, 141.37, 131.48, 129.77, 128.44, 125.46, 46.77, 38.72, 21.53, 18.75, 14.04. HRMS m/z

calculated for Cisla0, [M-H] : 231.1390; found: 231.1404. >95% purity (as determined by RP-HPLC,
method C, fz = 19.34 min, method G, ¢ = 30.62 min).

(E)-1-(4-(Dimethylamino)phenyl)-5-hydroxyoct—1-en-3-one (11j)

35 11j= (E)-4-(4-(dimethylamino)phenyl)but-3-en-2-one (200 mg, 1.06 mmol), LDA (1.40 mL, 1.2 e
q.)¢ A durAel Az Ao Aedh wlel o] 60% FEE A LU RAM A|Z3Far, 8 AlFHser HlkEk
ATt TAELS 2g7HA A4 g=EnEadu s AAsA tH(Hexane/EtOAc = 10:1 to 3:1, v/v). K = 0.31
(Hexane/EtOAc = 2:1, v/v). 1H NMR (600 MHz, CDCls) & 7.52 (d, J = 16.0 Hz, 1H), 7.45 (d, J = 8.9 Hz,
20), 6.67 (d, J=28.9 Hz, 2H), 6.54 (d, J = 16.0 Hz, 1H), 4.13-4.11 (m, 1H), 3.50-3.49 (m, 1H), 3.04

(s, 6H), 2.88-2.84 (m, 1H), 2.71-2.67 (m, 1H), 1.60-1.39 (m, 4H), 0.95 (t, J = 7.2 Hz, 3H); C NMR
(150 MHz, CDCly) & 201.06, 152.15, 144.52, 130.34, 121.75, 121.40, 111.84, 67.90, 46.22, 40.10,

38.78, 18.77, 14.08. HRMS m/z calculated for CigllysNO, [M-H] : 260.1656; found: 260.1674. >95% purity

(as determined by RP-HPLC, method C, ¢ = 17.13 min, method G, # = 30.68 min).

(E)-1-(3,4-Dihydroxyphenyl)-5-hydroxyoct—-1-en-3-one (11k)

838 11kE (E)-4-(3,4-dihydroxyphenyl)but-3-en-2-one (150 mg, 0.84 mmol), LDA (3.30 mL, 3.6 eq.)$t
sk dubA ol A= Ao AFsdt ulel o] 30% FEE =B QU2 A A xsa, 6 Ao Rkt
TolEs Ae7bd A9 aEuEadez gAsolth(Hexane/EtOAc = 3:1 to 1:1, v/v). R = 0.50

(Hexane/EtOAc = 1:3, v/v). H R (600 MHz, MeOD) & 7.53 (d, J = 16.1 Hz, 1H), 7.10 (d, J = 1.8 Hz,

1H), 7.01 (dd, J = 1.8 and 8.2 Hz, 1H), 6.81 (d, J = 8.2 Hz, 1H), 6.64 (d, J = 16.1 Hz, 1H), 4.18-4.05
(m, 1H), 2.84 (q, J=8.2 Hz, 1H), 2.74 (dd, J = 4.4 and 15.4 Hz, 1H), 1.57-1.35 (m, 4H), 0.96 (t, J =
7.2 Hz, 3H); 13C NMR (150 MHz, MeOD) & 200.69, 148.58, 145.48, 144.61, 126.45, 123.18, 122.21, 115.20,

114.03, 67.86, 39.23, 18.47, 13.00. HRMS m/z calculated for CiHig0, [M-H] : 249.1132; found: 249.1232.

>95% purity (as determined by RP-HPLC, method B, f = 5.21 min, method G, ¢z = 5.60 min).

(E)-1-(3,4-Dimet hoxyphenyl )-5-hydroxyoct-1-en-3-one (111)
35 111+= (E)-4-(3, 4-dimethoxyphenyl)but -3-en-2-one (200 mg, 0.97 mmol), LDA (1.30 mL, 1.2 eq.) ¢}
b HEAQl Az Ao Ad&st ulep o] 54% FEE =F A QU2 A A A, 1 AlES wRkeSIiY.

3} 2
T ES AY7HA Ad aEviEagyz AASH T (Toluene/EtOAc = 10:1 to 3:1, v/v). R = 0.50

Off
)
e

(Toluene/EtOAc = 2:1, v/v). I NMR (600 MHz, CDClz) & 7.53 (d, J = 16.1 Hz, 1H), 7.14 (d, J = 8.3 Hz,
1), 7.07 (s, 1H), 6.89 (d, J = 8.3 Hz, 1H), 6.61 (d, J = 16.1 Hz, 1H), 4.15 (brs, 1H), 3.93 (s, 6H),

13

3.25 (s, 1), 2.89-2.86 (m, 1), 2.77-2.72 (m, 1), 1.61-1.40 (m, 4H), 0.96 (t, J = 7.1 Hz, 30) ; °C
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NMR (150 MHz, CDCls) & 200.95, 151.60, 149.30, 143.66, 127.13, 124.41, 123.33, 111.10, 109.74, 67.72,

56.00, 55.91, 46.63, 38.73, 18.74, 14.04. HRMS m/z calculated for Cullw0, [M-H] : 277.1445; found:

277.1478. >95% purity (as determined by RP-HPLC, method C, #; = 8.92 min, method G, # = 11.13 min).

(E)-1-(3-Fluoro-4-hydroxyphenyl)-5-hydroxyoct-1-en-3-one (11m)

1

s =

32 o
o

E 1llme (E)-4-(3-fluoro—4-hydroxypheny!l)but-3-en-2-one (100 mg, 0.55 mmol), LDA (1.50 mL, 2.4
o} A ANEARl A=W Ad et vhel ol 45% FEE =3 QAZA Axsta, 4 AZHE wyk
L A ES Ayl 49 azZvtEad a2 A Y (Hexane/EtOAc = 10:1 to 3:1, v/v). B = 0.25

ol

}_

(Hexane/EtOAc = 2:1, v/v). ' NMR (600 MHz, MeOD) & 7.56 (d, J = 16.1 Hz, 1H), 7.42 (d, J = 12.1 Hz,
), 7.31 (d, J = 8.4 Hz, 1H), 6.95 (t, J = 8.6 Hz, 3H), 6.73 (d, J = 16.1 Hz, 1H), 4.14 (brs, 1H),

olr

13
3.26 (s, 1H), 2.88-2.83 (m, 1H), 2.78-2.75 (m, 1H), 1.53-1.40 (m, 4H), 0.96 (t, J = 7.1 Hz, 3H);
NMR (150 MHz, MeOD) & 200.36, 152.43, 150.82, 147.75, 147.66, 142.75, 142.74, 126.70, 126.66, 125.76,
125.74, 124.49, 117.67, 117.65, 115.12, 114.99, 67.73, 39.25, 18.46, 12.99. HRMS m/z calculated for
ClFO; [M-H] : 251.1089; found: 251.1117. >95% purity (as determined by RP-HPLC, method C, f#; = 6.49

min, method G, # = 8.91 min).

(E)-1-(3-Ethoxy—4-hydroxyphenyl )-5-hydroxyoct-1-en-3-one (11n)

S5 11ne  (E)-4-(3-ethoxy-4-hydroxyphenyl)but-3-en-2-one (200 mg, 0.97 mmol), LDA (2.60 mL, 2.4
eq. )9t A darAl AW Ad A= vhel Zo] 39% FER =4 QURA A, 3 AFFEQE wwt

gt JoES AgstA AY Fzuleada 2 AAS v (Hexane/EtOAc = 10:1 to 3:1, v/v). R =0.24

2=

d

(Hexane/EtOAc = 2:1, v/v). I NMR (600 MHz, CDCl3) & 7.50 (d, J = 16.1 Hz, 1H), 7.10 (d, J = 8.1 Hz,

1), 7.04 (s, 1H), 6.94 (d, J = 8.2 Hz, 1H), 6.58 (d, J = 16.1 Hz, 1H), 5.94 (s, 1H), 4.18-4.15 (q,
7.0 Hz, 2H), 3.26 (s, 1H), 2.88-2.85 (m, 1H), 2.75-2.71 (m, 1H), 1.50-1.47 (m, 4H), 0.95 (t, J = 7.1

Hz, 3H); C NMR (150 MHz, CDCls) & 201.02, 148.69, 146.22, 143.98, 126.64, 124.05. 123.59. 114.89,

110.44, 67.76, 64.64, 46.52, 38.70, 18.75, 14.79, 14.05. HRMS m/z calculated for CiHw0, [M-H]

277.1445; found: 277.1472. >95% purity (as determined by RP-HPLC, method C, ¢z = 8.42 min, method G, f
= 10.65 min).

(E)-1-(8,4-Di fluorophenyl )-5-hydroxyoct—1-en-3-one (1lo)

338 1102 (E)-4-(3,4-difluorophenyl)but-3-en-2-one (200 mg, 1.10 mmol), LDA (1.60 mL, 1.2 eq.)9} &
Al dubE el A=Wy Adl st wie} o] 38% &2 i QUZEA Axsta, 18 AlZHEQE nRkelSIt.
oS Az Ax] aEetEadgyE AAskith(Hexane/EtOAc = 1001 to 2:1, v/v). R = 0.38
(Hexane/EtOAc = 2:1, v/v). 1H NMR (600 MHz, CDCls) & 7.47 (d, J = 16.1 Hz, 1H), 7.38 (t, J = 9.2 Hz,
1H), 7.30-7.28 (m, 1H), 7.20 (q, J = 8.7 Hz, 1H), 6.64 (d, J = 16.1 Hz, 1H), 4.16 (brs, 1H), 3.09 (s,

1H), 2.86-2.83 (m, 1H), 2.78-2.74 (m, 1H), 1.60-1.36 (m, 4H), 0.96 (t, J = 7.1 Hz, 3H); 13C NMR (150
MHz, CDCl3) & 200.32, 152.61, 152.52, 151.52, 151.43, 150.92, 150.84, 149.87, 149.78, 140.88, 131.56,

131.52, 131.49, 127.09, 127.08, 125.26, 125.23, 125.21, 125.19, 118.01, 117.89, 116.58, 116.47. HRMS
m/z calculated for CyHiFs0, [M-H] : 253.1045; found: 253.1062. >95% purity (as determined by RP-HPLC,

method C, tz = 17.12 min, method G, ¢ = 22.40 min).
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(E)-1-(3,4-Dimethylphenyl)-5-hydroxyoct-1-en-3-one (11p)

335 1lpe (E)-4-(3, 4-dimethylphenyl)but-3-en-2-one (200 mg, 1.15 mmol), LDA (1.50 mL, 1.2 eq.)%} &
7l AbARL AU Aol et wheh o] 37% FER WA edRA Axshar, 8 At wwtaiglny. &
AES Aybd A9 AazvEIHIAR GA St (Hexane/EtOAc = 8:1 to 4:1, v/v). R = 0.55
(Hexane/EtOAc = 2:1, v/v). 'H NVR (600 MHz, CDCls) & 7.53 (d, J =16.1Hz, 1), 7.32 (s, 1), 7.29 (d,

J=7.8Hz, 1H), 7.16 (d, J = 7.7 Hz, 1H), 6.68 (d, J = 16.2 Hz, 1H), 4.16-4.12 (m, 1H), 3.29 (brs,
1H), 2.88-2.85 (m, 1H), 2.76-2.72 (m, 1H), 2.28 (s, 6H), 1.60-1.39 (m, 4H), 0.95 (t, J = 7.1 Hz, 3H);

13C NMR (150 MHz, CDCl;) & 201.12, 143.86, 140.14, 137.30, 131.87, 130.30, 129.63, 126.10, 125.31,

67.67, 46.73, 38.73, 19.88, 19.75, 18.76, 14.05. HRMS m/z calculated for CigHs0. [M-H] : 245.1547;
found: 245.1558. >95% purity (as determined by RP-HPLC, method C, ¢ = 28.39 min, method H, # = 19.67

min).

(E)-1-(4-Fluoro-3-methoxyphenyl )-5-hydroxyoct-1-en-3-one (11q)

35 11q=  (E)-4-(4-fluoro-3-methoxyphenyl)but-3-en-2-one (120 mg, 0.62 mmol), LDA (0.70mL, 1.2 e
q.)¢ A durEel Az Ao Abedh nleb o] 46% SR A AR A A|Fsa, 2 AHs<E wHkskS]
. FAES A7 AY FRvEadd 2 AASA Y (Hexane/EtOAc = 10:1 to 3:1, v/v). R = 0.48
(Hexane/EtOAc = 2:1, v/v). 1H NMR (600 MHz, CDCls) & 7.51 (d, J = 16.1 Hz, 1H), 7.14 (d, J = 8.0 Hz,
1), 7.12-7.08 (m, 2H), 6.64 (d, J = 16.1 Hz, 1H), 4.17-4.14 (m, 1H), 3.93 (s, 3H), 3.15 (brs, 1H),

2.88-2.85 (m, 1H), 2.78-2.74 (m, 1H), 1.59-1.40 (m, 4H), 0.96 (t, J = 7.2 Hz, 3H); C MR (150 Miz,
CDCly) & 200.74, 154.87, 153.19, 148.18, 148.10, 142.57, 130.89, 130.87. 126.18, 126.16, 122.10,

122.06, 116.67, 116.55, 112.46, 67.62, 56.27, 46.95, 38.71, 18.75, 14.03. HRMS m/z calculated for
CioFO; [M-H] @ 265.1245; found: 265.1496. >95% purity (as determined by RP-HPLC, method C, fz = 15.14

min, method G, ¢ = 19.00 min).

(E)-1-(3-Fluoro-5-methoxyphenyl )-5-hydroxyoct—-1-en-3-one (11r)

3etE 11r2  (E)-4-(3-fluoro-5-methoxyphenyl)but-3-en-2-one (130 mg, 0.67 mmol), LDA (0.88 mL, 1.2
eq.) 9t A gtdQl A=W Addl e vhel o] 24% &R A QURA AL, 6 AlZFeQt wwt
Tt o ES AEghd A9 ARvtEav R A8 tH(Hexane/EtOAc = 10:1 to 6:1, v/v). R = 0.40
(Hexane/EtOAc = 2:1, v/v). 1H NMR (600 MHz, CDCls) & 7.46 (d, J = 16.2 Hz, 1H), 6.86-6.85 (m, 2H),
6.70-6.65 (m, 2H), 4.17-4.14 (m, 1H), 3.83 (s, 3H), 3.13 (brs, 1H), 2.87-2.84 (m, 1H), 2.79-2.74 (m,
1H), 1.59-1.40 (m, 4H), 0.95 (t, J = 7.1 Hz, 3H); 13C NMR (150 MHz, CDCls) & 200.68, 164.57, 162.93,

161.26, 161.18, 142.14, 142.12, 136.79, 136.72, 127.55, 110.12, 110.11, 107.09, 106.94, 103.86,

103.70, 67.56, 55.69, 47.21, 38.70, 18.74, 14.01. HRMS m/z calculated for CisHioFO; [M-H] : 265.1245;
found: 265.1262. >95% purity (as determined by RP-HPLC, method C, ¢ = 19.07 min, method H, ¢z = 11.43

min).

SI3HE 12a-12r¢] AWHAQ AlzH B

MeOH (8 mL)E &vi® b= uwbd shghe 1la-1lr 843 10% Pd/C (0.03 eq.)oll H7FeE 5, 54 7)Aol A 2
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sk, oles A7 Al

Foich.

A

olt

AIZE Eeh agkstglth, A7) HEEES Celite HER AFHA7IaL, Y 8 55
=
=

IARuEgHRYZ A Xﬂ 3to] (Hexane/EtOAc = 4:1, v/v) 33E&E 12a-12r 5

5-Hydroxy—1-(4-hydroxy-3-methoxyphenyl)octan-3-one (12a)

3leE 1222 3H3HE 1la (109 mg, 0.412 mmol)E LWl A=W Boll &3t vpel o] 45% +&2 F4 2
A=A Az, B = 0.38 (Hexane/EtOAc = 1:1, v/v). H NMR (300 MHz, CDCls) & 6.82 (d, J = 8.2 Hz,
1), 6.73-6.60 (m, 2H), 5.71 (s, 1H), 4.04 (brs, 1H), 3.86 (s, 3H), 3.06 (brs, 1), 2.90-2.65 (m, 4I),
2.62-2.41 (m, 2), 1.56-1.21 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H); C NMR (75 MHz, CDCl;) & 211.53,
146.45, 143.93, 132.63, 120.74, 114.37, 111.02, 67.38, 67.27, 55.88, 49.34, 45.44, 38.54, 29.28,
18.65, 13.98. HRMS m/z calculated for CigHuO; [M-H] : 265.1445; found: 265.1455. >95% purity (as

determined by RP-HPLC, method C, #; = 6.09 min, method G, ¢z = 5.49 min).

5-Hydroxy—-1-phenyloctan-3-one (12b)

3l5= 12b% 8EE 11b (50 mg, 0.229 mmol)E URFHQl A=y Bl &3k vhel o] 520 &= F4 2
A= AxATt. R = 0.65 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCly) & 7.29-7.26 (m, 2H),
7.20-7.17 (m, 3H), 4.05-4.03 (m, 1H), 2.94 (s, 1H), 2.90 (t, J = 7.6 Hz ,2H), 2.76 (t, J = 7.6 Hz,
o), 2.57-2.47 (m, 20), 1.49-1.25 (m, 4H), 0.91 (t, J = 7.1 Hz, 3M; C MR (150 Miz, CDCl,) &
211.24, 140.75, 128.56, 128.29, 126.22, 67.36, 49.32, 45.06, 38.59, 29.53, 18.65, 13.98. HRMS m/z
calculated for CiHe0, [M-H] : 219.1390; found: 219.1414. >95% purity (as determined by RP-HPLC,

method C, tz = 14.38 min, method G, ¢ = 16.36 min).

5-Hydroxy—1-(3-methoxyphenyl Joctan-3-one (12¢)

St 12¢= BEE 11c (50 mg, 0.201 mmol)E Uwrz el A\ =ws Boll &3l upel Zo] 720 =&E FA 2o

2=

A=A A3, B = 0.51 (Hexane/EtOAc = 1:1, v/v). I NMR (600 MHz, CDCl3) & 7.20 (t, J = 7.9 Hz,

1), 6.77-6.72 (m, 3H), 4.05-4.03 (m, 1H), 3.79 (s, 3H), 2.90 (d, J = 3.4 Hz, 1H), 2.88 (t, J =7.6
Hz, 2H), 2.76 (t, J = 7.6 Hz, 2H), 2.58-2.55 (m, 1H), 2.52-2.47 (m, 1H), 1.50-1.31 (m, 4H), 0.92 (t, J

= 7.1 Hz, 3H); C MR (150 MHz, CDCls) & 211.15, 159.75. 142.38. 129.54. 120.61, 114.13, 111.46,

67.36, 55.16, 49.33, 44.96, 38.61, 29.55, 18.65, 13.98. HRMS m/z calculated for CisHw0; [M-H]
250.1569; found: 249.1518. >95% purity (as determined by RP-HPLC, method C, # = 13.80 min, method G,
tr = 15.38 min).

5-Hydroxy—1-(4-hydroxyphenyl Joctan—-3-one (12d)

sh3hE 12d%= 3H8HE 11d (88 mg, 0.376 mmol)E UWHAQl AW Bell A&dh upe} o] 726 F&= 4 9
A= AZFATH. R = 0.45 (Hexane/EtOAc = 1:1, v/v). H NMR (600 Mz, MeOD) & 7.02 (d, J = 8.5 Hz,
1H), 6.70 (d, J = 8.5 Hz, 1H), 4.04-4.01 (m, 1H), 2.77 (s, 4H), 2.58-2.54 (m, 1H), 2.52-2.48 (m, 1H),
1.46-1.33 (m, 41D, 0.93 (t, J = 7.1 Hz, 31); CNMR (150 Miz, MeOD) & 210.62, 155.21, 131.87, 128.88,
114.78, 67.24, 49.89, 45.03, 39.19, 28.39, 18.37, 12.94. HRMS m/z calculated for CuHOs [M-H]
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235.1339; found: 235.1360. >95% purity (as determined by RP-HPLC, method C, ¢z = 6.02 min, method G, f
= 6.14 min).

5-Hydroxy—1-(3-hydroxyphenyl Joctan-3-one (12e

313E 12et= 8¥E 1le (50 mg, 0.213 mmol)E ARFHQl Az Bl A&3h wiel o] 68% &= F24 2
Ad2A Az ). = 0.35 (Hexane/EtOAc = 1:1, v/v). 'H NMR (600 MHz, MeOD) & 7.07 (t, J = 7.8 Hz,

1H), 6.67 (d, J=7.6 Hz, 1H), 6.64 (s, 1H), 6.61-6.60 (m, 1H), 4.05-4.02 (m, 1H), 2.80 (s, 4H), 2.59-

2.55 (m, 1H), 2.53-2.50 (m, 1H), 1.48-1.31 (m, 4H), 0.94 (t, J = 7.1 Hz, 30); C NMR (150 MHz, MeOD)
§ 210.35, 157.09, 142.67. 129.03, 119.16, 114.81, 112.55, 67.26, 49.87, 44.58, 39.20, 29.14, 18.37,

12.93. HRMS m/z calculated for CyH0; [M-H] : 235.1339; found: 235.1360. >95% purity (as determined
by RP-HPLC, method C, ¢; = 5.57 min, method G, fz = 5.23 min).

5-Hydroxy-1-(4-methoxyphenyl)octan-3-one (12f)

2

3eHE 12f= 3FE 11f (40 mg, 0.161 mmol)S AWkl A|lZuH Boll A&3k npel o] 80% FH= T4 &
dzA Azsch. R = 0.40 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCly) & 7.09 (d, J = 8.5 Hz,

2H), 6.82 (d, J = 8.4 Hz, 2H), 4.03 (brs, 1H), 3.78 (s, 3H), 2.93 (s, 1H), 2.84 (t, J =7.5 Hz, 2H),
2.73 (t, J=17.6 Hz, 2H), 2.57-2.54 (m, 1H), 2.50-2.46 (m, 1H), 1.49-1.29 (m, 4H), 0.91 (t, J = 7.1

Hz, 3H); 13C NMR (150 MHz, CDCl3) & 211.46, 158.03, 132.75, 129.40, 129.22, 113.96, 67.35, 55.27,

49.32, 45.34, 38.57, 28.70, 18.65, 13.98. HRMS m/z calculated for CysHyOs [M-H] : 249.1496; found:

249.1527. >95% purity (as determined by RP-HPLC, method C, ¢ = 13.20 min, method G, # = 14.78 min).

1-(4-Fluorophenyl)-5-hydroxyoctan-3-one (12g)
sheHE 12g= Sh3HE 11g (84 mg, 0.356 mmol)E AWHAR1 AW Bell =gk vpek o] 65% &= F4 2
1

U2 Az Y. B = 0.41 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCl;) & 7.14-7.12 (m, 3H),

6.96 (t, J=28.7 Hz, 2H), 5.56 (s, 1H), 4.04-4.03 (brs, 1H), 4.05 (brs, 1H), 2.90 (s, 1H), 2.87 (t, J
=7.6 Hz, 2H), 2.74 (t, J = 7.5 Hz, 2H), 2.57-2.54 (m, 1H), 2.51-2.47 (m, 1H), 1.49-1.32 (m, 4H), 0.92
(t, J =7.1 Hz, 30); “CONR (150 MHz, CDCl3) & 210.91, 162.22, 160.60, 136.41, 136.40, 129.73,
129.68, 115.35, 115.20, 67.36, 49.38, 45.09, 38.63, 28.64, 18.64, 13.96. HRMS m/z calculated for

CualligFO; [M-H] : 237.1296; found: 237.1309. >95% purity (as determined by RP-HPLC, method C, ¢ = 12.21

min, method G, t; = 18.56 min).

1-(4-Chlorophenyl)-5-hydroxyoctan-3-one (12h)

sh3HE 12h 3}8HE 11h (48 mg, 0.190 mmol)E UWHAQl AW Bell gk upe} o] 40% &= 74 9
A= AxATt. R = 0.45 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCly) & 7.30-7.26 (m, 2H),
7.21-7.17 (m, 2H), 4.05-4.03 (m, 1H), 2.91 (t, J = 7.6 Hz, 2H), 2.76 (t, J = 7.6 Hz, 2H), 2.58-2.55
(m, 1), 2.51-2.47 (m, 1H), 1.51-1.31 (m, 4H), 0.92 (t, J = 7.1 Hz, 3H); C NWR (150 MHz, CDCl;) &

211.24, 140.75, 128.56, 128.29, 126.23, 67.36, 49.31, 45.07, 38.59, 29.53, 18.65, 13.98. HRMS m/z
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calculated for CullgCl0, [M-H] : 253.1001; found: 253.1430. >95% purity (as determined by RP-HPLC,

method C, tz = 11.95 min, method G, t = 16.89 min).

5-Hydroxy-1-(p-tolyl)octan-3-one (12i)

3eHE 12i= 3FE 11i (107 mg, 0.461 mmol)E UubAQl A zuby Boll <3k vlel o] 70% &= =4
ooz A=3%UT. R = 0.48 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCls) & 7.07 (dd, J = 8.0

and 18.2 Hz, 4H), 4.05-4.02 (m, 1H), 2.92 (d, J = 3.5 Hz, 1H), 2.86 (t, J = 7.6 Hz, 2H), 2.74 (t, J =
7.6 Hz, 2H), 2.57-2.54 (m, 1H), 2.50-2.46 (m, 1H), 2.31 (s, 3H), 1.49-1.31 (m, 4H), 0.91 (t, J = 7.2

Hz, 3H); 13C NMR (150 MHz, CDCl;) & 211.32, 137.66, 135.69, 129.23, 128.17, 67.36, 49.36, 45.21,

38.65, 29.13, 21.00, 18.67, 14.00. HRMS m/z calculated for CisHx0, [M-H] @ 233.1547; found: 233.1575.

>95% purity (as determined by RP-HPLC, method C, fz = 21.76 min, method G, ¢ = 32.04 min).

1-(4-(Dimethylamino)phenyl )-5-hydroxyoctan-3-one (12j)

2=

rir

e 12j+ SHtE 115 (80 mg, 0.306 mmol)E LHHAQl A=W Boll <3t ulel o] 63% &= 74 &

A=A Az, B = 0.60 (Hexane/EtOAc = 1:1, v/v). I NMR (600 MHz, CDCl3) & 7.04 (d, J = 8.1 Hz,

2H), 6.68 (d, J = 8.1 Hz, 2H), 4.02 (brs, 1H), 2.98 (s, 1H), 2.90 (s, 6H), 2.80 (t, J = 7.3 Hz, 2H),
2.70 (t, J=7.5Hz, 2H), 2.57-2.54 (m, 1H), 2.50-2.45 (m, 1H), 1.47-1.33 (m, 4H), 0.91 (t, J = 6.8

Hz, 3H); “CONR (150 MHz, CDCl3) & 211.83, 149.28, 128.83, 128.66, 113.04, 67.35, 49.30, 45.53,

40.83, 38.59, 28.68, 18.67, 14.00. HRMS m/z calculated for CigHasNO, [M-H] : 262.1812; found: 262.1828.

>95% purity (as determined by RP-HPLC, method D, f# = 6.20 min, method G, ¢z = 23.83 min).

1-(8,4-Dihydroxypheny1)-5-hydroxyoctan—-3-one (12k)

3l3HE 12k 3HEHE 11k (36 mg, 0.144 mmol)E UWH <l AW Boll &3t nfe} o] 93% &= T4 9
dzA A2 R = 0.55 (Hexane/EtOAc = 1:3, v/v). H NMR (600 MHz, MeOD) & 6.67 (d, J = 8.2 Hz,

1H), 6.64 (d, J = 1.8 Hz, 1H), 6.52 (dd, J = 1.8 and 8.2 Hz, 1H), 4.07-3.98 (m, 1H), 2.80-2.69 (m,
4H), 2.57 (q, J =8.2 Hz, 1H), 2.50 (dd, J = 4.4 and 15.4 Hz, 1H), 1.53-1.28 (m, 4H), 0.93 (t, J = 7.2

Hz, 3H); 13C NMR (150 MHz, CDClz) & 210.85, 144.78, 143.07, 132.68, 119.13, 115.09, 114.95, 67.25,

49.93, 45.01, 39.18, 28.65, 18.36, 12.91. HRMS m/z calculated for CiHsNO, [M-H] : 251.1289; found:

251.1387. >95% purity (as determined by RP-HPLC, method A, ¢z = 4.86 min, method G, f& = 3.93 min).

1-(3,4-Dimethoxyphenyl )-5-hydroxyoctan-3-one (121

2=

St 121= BEE 111 (59 mg, 0.212 mmol)E Lwrz el A)|=ww Boll &3l ulel Zo] 63% +&E T4 o
Az Azt B = 0.33 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCly) & 6.78 (d, J = 8.4 Hz,

1), 6.71-6.70 (m, 2H), 4.04 (brs, 1H), 3.87 (s, 3H), 3.85 (s, 3H), 2.92 (s, 1H), 2.85 (t, J =7.5 Hz,
2H), 2.74 (t, J = 7.5 Hz, 2H), 2.58-2.55 (m, 1H), 2.52-2.47 (m, 1H), 1.48-1.32 (m, 4H), 0.92 (t, J =

7.1 Hz, 3H) ; C NMMR (150 MHz, CDCls) & 211.40, 148.93, 147.45. 133.35, 120.07, 111.67, 111.34,
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67.38, 55.93, 55.85, 49.37, 45.34, 38.60, 29.20, 18.65, 13.98. HRMS m/z calculated for Cielei0s [M-HI
279.1602; found: 279.1620. >95% purity (as determined by RP-HPLC, method C, ¢z = 8.52 min, method G, f
= 8.61 min).

1-(3-Fluoro—4-hydroxypheny1)-5-hydroxyoctan-3-one (12m)

335 12m= 3HE 1lm (55 mg, 0.218 mmol)E LubA ol A ZHH Boll 443k vlel #o] 63% 8= F4 2
dzA A23%cH. R = 0.66 (Hexane/EtOAc = 1:1, v/v). H MR (600 MHz, MeOD) & 6.91 (d, J = 12.2 Hz
J1H), 6.82-6.81 (m, 2H), 4.04 (brs, 1H), 2.79 (s, 4H), 2.59-2.55 (m, 1H), 2.53-2.49 (m, 1H), 1.46-1.31

(m, 4H), 0.94 (t, J = 7.1 Hz, 3H); 13C NMR (150 MHz, MeOD) & 210.17, 152.10, 150.51, 142.74, 142.66,
133.11, 133.07, 123.85, 123.83, 117.20, 117.19, 115.41, 115.29, 67.24, 49.85, 44.62, 39.21, 28.11,

18.36, 12.91. HRMS m/z calculated for CuHFO; [M-H] : 253.1245; found: 253.1275. >95% purity (as

determined by RP-HPLC, method C, ¢z = 6.38 min, method G, ¢z = 6.04 min).

1-(3-Ethoxy-4-hydroxyphenyl )-5-hydroxyoctan-3-one (12n)
3¢S 12n 3FEHE 1ln (60 mg, 0.216 mmol)E Lol AW Boll A&3h nlol o] 45% 482 T4 9
1

A=A Az, B = 0.35 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCl;) & 6.82 (d, J = 8.0 Hz,

1), 6.67 (s, 1), 6.65 (d, J = 8.0 Hz, 1H), 5.56 (s, 1H), 4.10-4.07 (q, J = 7.0 Hz, 1H), 4.05 (brs,
1), 2.92 (s, 1), 2.82 (t, J =7.5 Hz, 2H), 2.72 (t, J = 7.5 Hz, 21), 2.57-2.54 (m, 1H), 2.50-2.46 (m,

), 1.48-1.31 (m, 7H), 1.25 (s,1H), 0.91 (t, J = 7.1 Hz, 3H) : C MMR (150 MHz, CDCly) & 211.49,
145.73, 144.12, 132.56, 120.65, 114.34, 111.93, 67.38, 64.44, 49.37, 45.46, 38.59, 29.29. 18.65,
14.91, 13.97. HRMS m/z calculated for CiHn0, [M-H] : 279.1602; found: 279.1646. >95% purity (as

determined by RP-HPLC, method C, ¢z = 8.06 min, method G, ¢z = 7.73 min).

1-(3,4-Di f luorophenyl)-5-hydroxvoctan-3-one (120)

b

e 120% 3= 1lo (49 mg, 0.193 mmol)E UWFAQA AZ=wWH Bl A3k npel Zo] 810 &= F4 &
dzA A2, R = 0.40 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCls) & 7.05 (q, J = 9.0 Hz

JH), 6.98(t, J = 9.5 Hz, 1H), 6.89-6.87 (m, 1H), 4.07-4.04 (m, 1H), 2.86 (t, J = 7.4 Hz, 2H), 2.80
(s, 1), 2.74 (t, J=7.4 Hz, 2H), 2.58-2.54 (m, 1H), 2.52-2.48 (m, 1H), 1.49-1.33 (m, 4H), 0.92 (t, J

= 7.1 Hz, 3H); 13C NMR (150 MHz, CDCl;) & 210.35, 151.03, 150.95, 149.77, 149.69, 149.39, 149.31,

148.14, 148.05, 137.78, 137.75, 137.74, 137.72, 124.21, 124.18, 124.16, 124.14, 117.21, 117.19,
117.10, 117.08, 67.38, 49.38, 44.66, 38.66, 28.51, 18.64, 13.94. HRMS m/z calculated for CiHigFs0, [M-

H] : 255.1202; found: 255.1235. >95% purity (as determined by RP-HPLC, method C, ¢ = 18.49 min,

method G, ¢ = 21.95 min).

1-(3,4-Dimethylphenyl )-5-hydroxyoctan-3-one (12p)
sh3HE 12p= 3H3HE 11p (83 mg, 0.337 mmol)E AWHAR1 A=W Bell A<=gh vpe o] 72% &= 74 2
1

U2 A3 = 0.60 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCl;) & 7.04 (d, J = 7.6 Hz,
1H), 6.94 (s, 1H), 6.90 (d, J = 7.6 Hz, 1H), 4.05-4.01 (m, 1H), 2.94 (d, J = 3.5 Hz, 1H), 2.83 (t, J =
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7.6 Hz, 2H), 2.73 (t, J = 7.6 Hz, 2H), 2.58-2.55 (m, 1H), 2.51-2.46 (m, 1H), 2.23 (s, 3H), 2.22 (s,
3H), 1.49-1.31 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H); 13C NMR (150 MHz, CDCly) & 211.43, 138.14, 136.67,
134.35, 129.80, 129.64, 125.57, 67.37, 49.32, 45.29, 38.63, 29.12, 19.75, 19.31, 18.67, 14.00. HRMS
m/z calculated for CiHuQ, [M-H] : 247.1703; found: 247.1725. >95% purity (as determined by RP-HPLC,

method C, tz = 31.01 min, method G, ¢ = 21.80 min).

1-(4-Fluoro-3-methoxyphenyl )-5-hydroxyoctan-3-one (12q)
SItE 12g% 3H3E 1lg (48 mg, 0.1830 mmol)E URFAQN A|z=wH Bl A<=k nlet o] 620 &= 74 &
A2 A Z3A}t. B = 0.50 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCls) & 6.97 (dd, J = 8.2 Hz,

11.3 Hz, 1), 6.78 (dd, J = 8.1 and 1.9 Hz, 1H), 6.69-6.67 (m, 1H), 4.06-4.03 (m, 1H), 3.87 (s, 3H),
2.88-2.84 (m, 3H), 2.75 (t, J = 7.4 Hz, 2H), 2.58-2.55 (m, 1H), 2.52-2.48 (m, 1H), 1.50-1.31 (m, 4H),
0.92 (t, J=7.1Hz, 31); CNR (150 Mz, CDCly) & 210.91, 151.86, 150.24, 147.46, 147.39, 137.10,
137.08, 120.30, 120.25, 115.95, 115.83. 113.67. 67.38, 56.23, 49.40, 45.10, 38.63, 29.15, 18.64,

13.96. HRMS m/z calculated for CulloiFO; [M-H] : 267.1402; found: 267.1426. >95% purity (as determined

by RP-HPLC, method C, ¢ = 14.58 min, method G, ¢z = 14.25 min).

1-(3-Fluoro-5-methoxyphenyl)-5-hydroxyoctan-3-one (12r)

b

4= 12re 3HEE 1Ir (43 mg, 0.162 mmol)E PWHAQl Az Boll A<gh npel 3ol 40% F&= 74 2
2] AZEATE. R = 0.45 (Hexane/EtOAc = 1:1, v/v). H NMR (600 MHz, CDCls) & 6.51 (s, 1H), 6.49-
6.44 (m, 2H), 4.06-4.04 (m, 1H), 3.77 (s, 3H), 2.86-2.84 (m, 3H), 2.75 (t, J = 7.6 Hz, 2H), 2.59-2.55
(m, 1), 2.52-2.48 (m, 1H), 1.50-1.32 (m, 4H), 0.92 (t, J = 7.1 Hz, 3H); C NWR (150 MHz, CDCl;) &
210.64, 164.48, 162.85, 160.97, 160.90, 143.85, 143.79, 110.03, 110.01, 107.45, 107.31, 99.37, 99.20,
67.37, 55.47, 49.34, 44.53, 38.62, 29.38, 29.36, 18.65, 13.96. HRMS m/z calculated for CysllyFOs [M-H]
1 267.1402; found: 267.1419. >95% purity (as determined by RP-HPLC, method C, ¢ = 17.95 min, method
G, tx = 22.68 min).

(E)-1-(3,4-Difluorophenyl)oct-1-en-3-one (13a) (3}3}2] 13a)

MeOH (8 mL)E &WiE 3} 3,4-difluorobenzaldehyde (500 mg, 3.52 mmol) &NE ol=Z 3}, 25 CTolA (L)-
proline (61.0 mg, 0.53 mmol) 2 heptan—2-one (0.49 mL, 3.52 mmol)el]l FH7}slgth. 30 & &, A7) &
trimethylamine (0.12 mL, 0.88 mmol)<S #H7}3}ar, 25 ColA 72 A|7F F<F wyksl & E2 #AAsFa, EtOAc
(3 X 25 mL)= F&3Uth. £F4 77158 MgS0,2 Axstn o7k &, 74 3t w5313tk oA ES A
1A A2 FEvEadg 2 ZA|5Fe] (Hexane/EtOAc = 12:1 to 6:1, v/v) 3}+&E 1322 50% < A 90
24 F59Y. B = 0.75 (Hexane/EtOAc = 4:1, v/v). 1H NMR (600 MHz, CDCl;) & 7.45 (d, J = 16.1 Hz,
1H), 7.40-7.35 (m, 1H), 7.30-7.26 (m, 1H), 7.21-7.15 (m, 1H), 6.65 (d, J = 16.1 Hz, 1), 2.64 (t, J =
7.4 Hz, 2H), 1.72-1.63 (m, 2H), 1.40-1.29 (m, 4, 0.91 (t, J = 7.2 Hz, 3H); C NMR (150 MHz, CDCl,)

6 200.05, 152.38, 152.29, 151.48, 151.40, 150.69, 150.61, 149.83, 149.74, 139.76, 131.93, 131.90,
131.86, 126.95, 126.93, 125.05, 125.02, 125.00, 124.98, 117.90, 117.78, 116.41, 116.30, 41.27, 31.46,

23.91, 22.48, 13.92. HRMS m/z calculated for CyHeF.0 [M-H] : 237.1096; found: 237.1126. >95% purity
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(as determined by RP-HPLC, method E, # = 16.72 min, method I, # = 11.93 min).

(E)-1-(4-Hydroxy—-3-methoxyphenyl )oct-1-en-3-one (13b) (&}38}+2] 13b)

(

3E 13be SEE 1324 ol A& vkl 5USY, 3,4-difluorobenaldehyde th4l vanillin (500 mg,
3.29 mmol)E o] &3] 30% &R =FHA o AdTA A ZRsPTt. B = 0.44 (Hexane/EtOAc = 5:1, v/v). H MR
(600 MHz, CDCl3) & 7.48 (d, J = 16.0 Hz, 1H), 7.10 (dd, J = 1.6 and 8.2 Hz, 1H), 7.05 (d, J = 1.7 Hz,
1H), 6.93 (d, J = 8.2 Hz, 1H), 6.60 (d, J = 15.6 Hz, 1H), 6.00 (brs, 1H), 3.93 (s, 3H), 2.64 (t, J =
7.2 Hz, 2H), 1.81-1.69 (m, 2H), 1.49-1.21 (m, 4H), 0.87 (t, J = 7.2 Hz, 3H): ~C NMR (150 MHz, CDCI,)
6 200.93, 148.23, 146.94, 142.74, 127.05, 124.06, 123.38, 114.88, 109.52, 55.95, 40.64, 31.56, 24.26,
22.52, 13.97. HRMS m/z calculated for CiHyO; [M-H] : 247.1339; found: 247.1406. >95% purity (as

determined by RP-HPLC, method C, ¢ = 18.10 min, method H, ¢ = 13.32 min).

1-(3.4-Difluorophenyl)octan-3-one (14a) (3}3+2] 14a)

313= 14at 3EE 13a (30 mg, 0.126 mmol)E ARFHQl A=Wy Bl &3k vie} o] 76% &= F4 2
Az AZ3FFT. B = 0.77 (Hexane/EtOAc = 4:1, v/v). HONR (600 MHz, CDCl3) & 7.10-7.01 (m, 1H),
7.01-6.94 (m, 1), 6.92-6.82 (m, 1H), 2.85 (t, J = 7.4 Hz, 2H), 2.70 (t, J = 7.4 Hz, 2H), 2.37 (¢, J =
7.4 Hz, 21, 1.59-1.51 (m, 2I), 1.34-1.19 (m, 41D, 0.88 (t, J = 7.2 Hz, 3I); C NMR (150 MHz, CDCl,)

6 209.73, 151.00, 150.92, 149.70, 149.62, 149.36, 149.28, 148.07, 147.99, 138.20, 138.17, 138.14,
124.24, 124.22, 124.21, 124.19, 117.21, 117.12, 117.10, 117.01, 43.80, 43.05, 31.36, 28.80, 23.47,

22.43, 13.89. HRMS m/z calculated for CuHiF:0 [M-H] : 239.1253; found: 239.1288. >95% purity (as

determined by RP-HPLC, method H, ¢ = 10.08 min, method I, ¢ = 11.68 min).

1-(4-Hydroxy—-3-methoxyphenyl )octan-3-one (14b) (3}3}2] 14b

2

W Bell A<t upel o] 75% &R T4 2

2=

g 14b= 313FE 13b (21 mg, 0.085 mmol)E AWk <)
Az Azt B = 0.51 (Hexane/EtOAc = 5:1, v/v). H NMR (600 MHz, CDCly) & 6.81 (d, J = 7.8 Hz,

1), 6.69 (s, 1H), 6.67 (d, J = 7.8 Hz, 1H), 5.47 (brs, 1H), 3.87 (s, 3H), 2.82 (t, J = 7.8 Hz, 2H),
2.69 (t, J=7.8Hz, 20), 2.37 (t, J=7.8 Hz, 2H), 1.68-1.51 (m, 2H), 1.38-1.21 (m, 6H), 0.87 (t, J =

7.2 Hz, 3H); T NIR (150 MHz, CDCl;) & 210.65, 146.38, 143.87, 133.15, 120.78, 114.31, 111.06, 55.88,

44.63, 43.12, 31.40, 30.33, 29.71, 29.56, 23.50, 22.46, 13.92. HRMS m/z calculated for CisH220; [M-H]
1 249.1496; found: 249.1531. >95% purity (as determined by RP-HPLC, method C, # = 17.50 min, method
H, tx = 9.64 min).

(E)-1-(3,4-Difluorophenyl)oct-1-en-3-0l (15a) (3}8+2] 15a)

MeOH (8 mL)E &viz 3t nwke 3gHE 13a (55.0 mg, 0.231 mmol) §-S 0 CollA NaBH, (12.2 mg, 0.315
mmol)ll H7FSFATE. 7] HHEES A2 4 1 AZHEeE wnkelal, 53 &, EtOAc (3 X 25 nL)2 F&3}%
o 7715S 22 MFska, MgSo,E A 3 b ol sE5eY. A EL2 AEsd 49 a2
=y
k=3

mE a2 A5k (Hexane/EtOAc = 8:1, v/v) 33E 1525 94% FE=2 FA od=2AM F53FFY. R =
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0.51 (Hexane/EtOAc = 4:1, v/v). H NMR (600 MHz, CDCly) & 7.23-7.16 (m, 1H), 7.14-7.06 (m, 2H), 6.50
(d, J=15.9 Hz, 1H), 6.16 (dd, J = 6.5 and 13.1 Hz, 1H), 4.29 (q. J = 6.5 Hz, 1H), 1.78 (brs, 1H),
1.71-1.55 (m, 2H), 1.51-1.25 (m, 6H), 0.92 (t, J = 7.2 Hz, 3H); C MMR (150 MHz, CDCl;) & 151.25,

150.65, 150.57, 149.70, 149.61, 149.00, 148.92, 134.12, 134.08, 134.05, 133.76, 133.75, 128.02,
122.66, 122.64, 122.62, 122.60, 117.34, 117.23, 114.79, 114.68, 72.73, 37.35, 31.76, 25.10, 22.60,

14.03. HRMS m/z calculated for CuHiF:0 [M-H] : 239.1253; found: 239.1290. >95% purity (as determined

by RP-HPLC, method E, ¢z = 10.05 min, method I, ¢ = 9.67 min).

(E)-4- (3-Hydroxyoct-1-en-1-y1)-2-methoxyphenol (15b) (3}&8+2] 15b)
SI3HE 15bE SHEHE 15a$td Wiel e niel Fdsiy, 33HE 13a t4l SEHE 15aE o] &3ke] 90% T&
i%ﬁﬂi%iﬂ»ﬂiﬂ%q.ﬂ=036mwmdm%c=21,WW.HNW(%OWLCMM)5694M,J

= 1.6 Hz, 1H), 6.92-6.88 (m, 2H), 6.50 (d, J = 15.8 Hz, 1H), 6.08 (q, J = 7.1 Hz, 1H), 5.67 (s, 1H),
4.27 (dd, J = 6.5 and 13.3 Hz, 1H), 3.93 (s, 3H), 1.72-1.58 (m, 4H), 1.37-1.30 (m, 4H), 0.92 (t, J =

7.2 Hz, 3H); 13C NMR (150 MHz, CDCls) & 146.63, 145.52, 130.33, 130.31, 129.33, 120.29, 114.4, 108.27,
73.33, 55.90, 37.42, 31.81, 25.21, 22.63, 14.07. HRMS m/z calculated for CiHu0s [M-H] : 249.1496:

found: 249.1525. >95% purity (as determined by RP-HPLC, method C, fz = 11.86 min, method H, f = 9.02

min).

1-(3,4-Difluorophenyl)octan-3-ol (16a) (3}%}+24] 16a
35S 16a 3FEHE 15a (30 mg, 0.125 mmol)E Lwh ol AW Boll A&3h vlol o] 60% 482 4 2
A2 A ZF3AF. R = 0.58 (Hexane/EtOAc = 4:1, v/v). H NMR (600 MHz, CDCls) & 7.09-7.02 (m, 1H),

—

7.02-6.96 (m, 1H), 6.93-6.86 (m, 1H), 3.64-3.55 (m, 1H), 2.81-2.72 (m, 1H), 2.67-2.59 (m, 1H), 1.80-
1.64 (m, 2H), 1.53-1.23 (m, 9H), 0.89 (t, J = 7.2 Hz, 3H); C NMR (150 MHz, CDCl;) & 151.02, 150.94,

149.54, 149.45, 149.38, 149.30, 147.91, 147.83, 139.23, 139.20, 139.17, 124.18, 124.16, 124.14,
124.12, 117.14, 117.03, 117.01, 116.90, 71.09, 38.80, 37.68, 31.84, 31.24, 25.28, 22.62, 14.02. HRMS

m/z calculated for CpHyF.0 [M-H] : 241.1409; found: 241.1452. >95% purity (as determined by RP-HPLC,

method E, ¢tz = 12.84 min, method I, ¢ = 14.86 min).

4-((tert-Butyldimethylsilyl)oxy)-3-methoxybenzaldehyde (17)

T4 CHCly (50 mL)oll vanillin (1.00 g, 6.57 mmol)S ¢l & wwulalal ColA imidazole (1.29 g, 18.96

5 ok= o, A

olo

mmol) % tert-butyldimethylsilyl chloride (1.42 g, 9.39 mmol)ZE Z7}sldc}t. A7) W
294 16 AlZHEet wwketal, Eo FAHIT T, CHLl, (3 X 25 mL)E FE3) ﬂv}. %71%—% B2 A,

MgSO, 2 A=xsta, ozst & At 3 33U, JoE2 Ayt Ay g2nEadyz QA sl
(Hexane/EtOAc = 4:1, v/v) 3FE 17S 94% &2 T2 o2dz2x FE9T. R = 0.89 (Hexane/EtOAc =
1:1, v/v). 1H NMR (600 MHz, CDCls) & 9.85 (s, 1H), 7.40 (d, J = 1.9 Hz, 1H), 7.37 (dd, J = 4.0 and 8.0

Hz, 1H), 6.97 (d, J = 8.0 Hz, 1H), 3.87 (s, 3H), 1.00 (s, 9H), 0.20 (s, 6H); 13C NMR (150 MHz, CDCls)
6 191.19, 151.80, 151.51, 131.09, 126.40, 120.87, 110.25, 55.61, 25.74, 18.66, -4.41.
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tert-Butyl (4-(2,2-dibromovinyl )-2-methoxyphenoxy)dimethylsilane (18)

T4~ CHCly (30 mL)el CBry (3.37 g, 10.14 mmol)& Q1 §F nwWksta, 0 CollA %3] PPhy (5.32 g, 20.28
mmol) o FH7FsEGATE. of2 2 BlellA] FU SLelA 1 ARFEF wwkek F 5 CHCL, (10 mb)ell = 3hekE
17 (1.35 g, 5.07 mmol < 10 Folt A3 HUFSIGITE. Y] WHEES o2& sholA 2 AHEd
CHCl, (3 X 25 mL) 2 FZ38IAth. F715S &2 AFskaL, Negso,= Hdxsta, 7Y 8 sFadeh. dofEs
Ag7tA A9 azeEadyE AA ko] (Hexane/EtOAc = 15:1, v/v) 3= 188 98 % &2 FA 2 U724
SESTE. R = 0.87 (Hexane/EtOAc = 8:1, v/v). H NMR (600 MHz, CDCly) & 7.42 (s, M), 7.19 (d, J =
2.0 Hz, 1H), 7.03 (dd, J = 4.1 and 8.3 Hz, 1H), 6.84 (d, J = 8.2 Hz, 1H), 3.83 (s, 3H), 1.02 (s, 9H),
0.19 (s, 6H); C MR (150 MHz, CDCly) & 150.62, 145.64, 136.59, 128.77, 121.96, 120.68, 112.03,

87.10, 55.51, 25.69, 25.66, 18.47, -4.58.

4-(2,2-Dibromovinyl)-1,2-dif luorobenzene (28)

3hgtE 28% SlEE 18 A wWHdl st uiel sdsiy, 3FE 17 Ul 3,4-difluorobenzaldehyde (1.35
g, 9.50 mmol)E o]-&3t 97% F&E FA A=A AXIGT. FAES Ay Ay FABRvEIHYE A

A8k ok (Hexane/EtOAc = 10:1, v/v). R = 0.85 (Hexane/EtOAc = 4:1, v/v). HONIR (600 MHz, CDCls) &

7.46 (q, J =9.6 Hz, 1H), 7.39 (s, 1H), 7.23-7.20 (m, 1H), 7.15 (q, J = 9.1 Hz, 1H); 13C NMR (150 MHz,
CDCly) & 151.01, 150.94, 150.86, 149.35, 149.29, 149.27, 149.21, 134.73, 132.19, 132.15, 125.18,

125.15, 125.13, 125.11, 117.42, 117.30, 117.26, 117.14, 116.60, 91.07, 91.06.

tert-Butyl (4-ethynyl-2-methoxyphenoxy)dimethylsilane (19)

4= THF (20 mL)E 9|2 3= vty 3% 18 (1.41 g, 3.34 mmol)S -78 TCollA nBuLi (1.6 M in
hexanes, 5.30 mL, 8.35 mmol)ell H7}stadtt. A7) WFEES o= sloA TY 2XolA 2 AZFE¢H
wWHbElal, 2 ANH,Cl (10 mL)E BA AL, EtOAc (3 X 25 nb) & FE39t. #7158 22 AFskaL, MgS0,

2 Axsta, 7t 8 F=39t. "o EL A7t AY g=utEadyE A A S (Hexane/EtOAc = 16:1 to
10:1, v/v) BEE 192 96% a2 A 092 S8, R = 0.80 (Hexane/EtOAc = 8:1, v/v). H NIR
(600 MHz, CDCly) & 7.00 (dd, J = 4.0 and 8.1 Hz, 1H), 6.97 (d, J = 1.9 Hz, 1H), 3.80 (s, 3H), 2.99
(s. 1H). 0.99 (s, 9H), 0.15 (s, 6H); C MMR (150 MHz., CDCls) & 150.66, 146.23, 125.46, 120.90,

115.66, 115.04, 83.96, 75.57, 55.45, 25.67, 18.47, -4.64.

4-Ethynyl-1,2-difluorobenzene (29)

T THF (40 mL) & &9|2 3= vty 313kE 28 (800 mg, 2.69 mmol)<S -78 ColA n-BuLi (1.6 M in
hexanes, 4.30 mL, 6.71 mmol)ell H7}stdtt. A7) WIEES of=+ 0}°ﬂfﬂ =g 2uoA 2 AZHEQ
aEkslar, =g NICL (10 nb)2 FASFAL, hexane (3 X 25 mb)2 FEIT. 47153 =2 AFHshaL,
MgSO, 2 7Azshar, og7st &, H2(20 CAA T 3t s5Fo=2H F714A AA glo] the TAlolA A&t
Al 4 e 298 A5k

3H3HE 20, & 30-329] AwhAQl ARy C

THE (40 mL)E& gwj= 3= wwkyE A A3t ethynylbenzene (400 mg) |HS -78 ColA pBuLi (1.1 eq.)E #H
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A, A7) gee o= sol B Lxd|
& A8 s, 47 v

3+ M3 (conversion)S

I, Z43F Weinreb amides (1.5 eq.)
2L A TLC 4] A37t SdEde] AdEL= &4

A (LHEE 02 10-12 AJZF) awksla, E9NHCL (10 mL)o= AAsar,

fiu)
e

o
EtOAc (3 X 25 mL)E F=3gct. §71%S 253 (brine) = A Hsla, MgSO,2 A=xsta, o#4s &, 749t 5

| FEHSAT. FlEe Aysha Ay ARvE YR YA She] (Hexane/ether = 120:1 to 80:1, v/v) 31§
520, 2 30-322 F5319itt.

2
ol

1-(4-((tert-Butyldimethylsilyl)oxy)-3-methoxyphenyl)oct-1-yn-3-one (20)

L 3}etE 19 (400 mg, 1.52 mmol)  MNmethoxy-Mmethylhexanamide (364 mg, 2.28 mmol)ZE ©]-&3}
AukA el AxH Coll A<4dk ulel o] 75% &R FA e dmA A3, R = 0.75 (Hexane/EtOAc =

1, v/v). I NMR (600 MHz, CDCl3) & 7.12 (d, J = 8.1 Hz, 1H), 7.07 (s, 1H), 6.84 (d, J = 8.2 Hz, 1H),

w oo

82 (s, 3H), 2.65 (t, J = 7.4 Hz, 2H), 1.77-1.75 (m, 2H), 1.38-1.37 (m, 4H), 1.00 (s, 9H), 0.93 (t, J
6.5 Hz, 3H), 0.18 (s, 6H): C NMR (150 MHz, CDCly) & 188.36, 150.90, 148.19, 127.18, 121.14,

116.48, 112.74, 91.88, 87.48, 55.51, 45.41, 31.21, 25.62, 23.99, 22.43, 18.48, 13.92, -4.59.

1-(3,4-Difluorophenyl)hex—-1-yn-3-one (30) (3}%}4] 30

L& 3}etE 29 (400 mg, 2.90 mmol) ! MNmethoxy-Mmethylhexanamide (577 mg, 4.40 mmol)E ©]-&3}
AukA el AxH Coll A<4dk uket o] 72% &R FA e dmA A3, R = 0.69 (Hexane/Ether =

6:1, v/v). I NMR (600 MHz, CDCl3) & 7.39 (t, J=7.9 Hz, 1H), 7.36-7.32 (m, 1H), 7.19 (q, J = 8.4 Hz,

M), 2.64 (t, J=17.4Hz, 20), 1.82-1.72 (m, 2H), 1.00 (t, J = 7.2 Hz, 30); C NMR (150 MHz, CDCly) &

187.63, 152.92, 152.84, 151.23, 151.14, 150.93, 150.84, 149.26, 149.18, 130.06, 130.04, 130.02,
130.00, 121.97, 121.85, 118.06, 117.94, 116.94, 116.91, 116.89, 116.86, 87.83, 87.53, 47.29, 17.55,

13.48. HRMS m/z calculated for CpHF:0 [M-H] : 207.0627; found: 207.0630. >95% purity (as determined
by RP-HPLC, method E, ¢ = 8.91 min, method I, ¢z = 5.56 min).

1-(3,4-Difluorophenyl )hept-1-yn-3-one (31) (3}8+4] 31)

L 3gE 29 (400 mg, 2.90 mmol) ! Mmethoxy-Mmethylhexanamide (577 mg, 4.40 mmol)E ©|-&3}
gukA el A xu Col| A<4dk uel o] 88% FEE FA oUdRA AlxstYTt. B = 0.72 (Hexane/Ether =

6:1, v/v). ' NMR (600 MHz, CDCl3) & 7.39 (t, J=7.9 Hz, 1H), 7.36-7.29 (m, 1H), 7.19 (q, J = 8.4 Hz,

), 2.66 (t, J= 7.4 Hz, 2H), 1.76-1.68 (m, 2H), 1.44-1.35 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H); 13C NMR
(150 MHz, CDClz) & 187.82, 152.96, 152.88, 151.27, 151.19, 150.97, 150.88, 149.31, 149.22, 130.07,

130.05, 130.03, 130.00, 122.03, 121.90, 118.09, 117.97, 116.88, 87.89, 87.60, 45.21, 26.12, 22.14,

13.87. HRMS m/z calculated for CisHiFo0 [M-H] : 221.0783; found: 221.0813. >95% purity (as determined

by RP-HPLC, method E, ¢ = 12.70 min, method I, ¢ = 7.93 min).

1-(3,4-Difluorophenyl)oct-1-yn-3-one (32) (3}%}24] 32

= 3= 29 (400 mg, 2.90 mmol)  MNmethoxy-Mmethylhexanamide (577 mg, 4.40 mmol)E ©]-&3}
AnkA o]l A FZHE Col AbEsh ule} Zo] 72% 8 E FM odZ A AXEFATE. R = 0.79 (Hexane/EtOAc =
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6:1, v/v). I NMR (600 MHz, CDCl3) & 7.39 (t, J=7.9 Hz, 1H), 7.36-7.29 (m, 1H), 7.19 (q, J = 8.4 Hz,

), 2.65 (t, J = 7.4 Hz, 2), 1.77-1.69 (m, 21), 1.41-1.30 (m, 4H), 0.92 (t, J = 7.2 Hz, 3M); C NMR
(150 MHz, CDCly) & 187.87, 152.89, 151.28, 150.89, 149.23, 130.07, 130.04, 130.02, 130.00, 122.03,
121.91, 118.10, 117.97, 116.96, 87.89, 87.62, 45.46, 31.13, 23.74, 22.39, 13.89. HRMS m/z calculated
for CpHuF0 [M-H] : 235.0940; found: 235.0971. >95% purity (as determined by RP-HPLC, method E, & =

18.50 min, method I, f = 12.86 min).

3318 21, 23a, 23b, 23c, 25, B 279 dukA AFWH D

=
i

ahEl AE V) (sily)E B F3ES F4 THF §d =<9 & 0 ColAtetrabutylammonium fluoride

tion (IM in THF, 2.0 eq.)ol #7FslSlch. 7] W& of2F 3holA Y XA TLC ¥4 A7 &

Edo] AMEAZ 43 A (conversion) S YERE wi7lA] (AR o2 1 AlZh) wwbsiar, 4489 NH,Cl
2

1
(10 mL)2 FAHsFa, EtOAc (3 X 25 mL)E F=39Y. #f715S 42FE(brine)2 A3, MgSO,=
, 3 3 sEST. A ES Aestd 4 azvtEadyE AAlshe] (Hexane/EtOAc)

w
o
E

1-(4-Hydroxy-3-methoxyphenyl)oct—1-yn-3-one (21) (&34 21)

315t E 212 3gHE 208 o] gdle] AubA <l Al zMPE Dol & ulel o] 949 &R M QA=A Az}
ATk, R = 0.21 (Hexane/EtOAc = 5:1, v/v). ' MMR (600 MHz, CDCls) & 7.17 (dd, J = 1.8 and 7.8 Hz,
), 7.06 (d, J = 1.8 Hz, 1), 6.91 (d, J = 7.8 Hz), 5.99 (brs, 1H), 3.91 (s, 3H), 2.64 (t, J = 7.8
Hz, 2H), 1.77-1.71 (m, 2H), 1.42-1.33 (m, 4H), 0.92 (t, J = 7.1 Hz, 3H); C NMR (150 MHz, CDCl) &
188.40, 148.53, 146.35, 128.02, 115.18, 114.87, 111.33, 91.93, 87.29, 56.10, 45.37, 31.20, 23.98,
22.43, 13.92. HRMS m/z calculated for CisHi0; [M-H] : 245.1183; found: 245.1261. >95% purity (as

determined by RP-HPLC, method F, # = 5.67 min, method H, # = 19.33 min).

4-(3-Hydroxyoct-1-yn-1-y1)-2-methoxyphenol (23a) (3}8}2] 23)

SItE 23a2 3I3bE 2235 o]838te] UubAQl AW Dl et vhel o] 94% &R A QURA] Az
3ttt B = 0.21 (Hexane/EtOAc = 5:1, v/v). HONR (600 MHz, CDCl;) & 6.98 (dd, J = 1.8 and 15.6 Hz,
1), 6.92 (d, J = 1.8 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1), 5.77 (brs, 1H), 4.58 (t, J = 6.6 Hz, 1H),

3.88 (s, 3H). 1.92 (brs, 1H), 1.89-1.79 (m, 2H). 1.45-1.32 (m, 4H), 0.91 (t. J = 7.2 Hz, 3H); C NIR
(150 MHz, CDCls) & 146.28, 146.13, 125.66, 114.49, 114.23, 113.95, 88.33, 84.97. 63.09, 55.98, 37.97.

31.50, 24.95, 22.59, 14.03. HRMS m/z calculated for CiHy0; [M-H] : 247.1339; found: 247.1397. >95%

purity (as determined by RP-HPLC, method C, # = 12.46 min, method H, fzx = 10.92 min).

(R)-4-(3-Hydroxyoct-1-yn-1-y1)-2-methoxyphenol (23b) (3}5}4] 23)
skt
1
1H), 6.92 (d, J = 1.7 Hz, 1H), 6.84 (d, J = 8.2 Hz, 1), 5.72 (brs, 1H), 4.58 (q, J = 6.4 Hz, 1H),

A ooz Az

ot

23b 3HHE 22bE o] &3l UMbl A ZHH Dol &3 nie} o] 94% FE=

1

=
s = 0.21 (Hexane/EtOAc = 5:1, v/v). H NMR (600 MHz, CDCl3) & 6.98 (dd, J = 1.7 and 8.2 Hz,

01'

13
3.89 (s, 3H), 1.87-1.73 (m, 3H), 1.58-1.47 (m, 2H), 1.39-1.30 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H);

_31_



[0273]

[0274]

[0276]

[0277]

[0279]

[0280]

[0281]

SIS51 10-2021-0024434
NMR (150 MHz, CDCly) & 146.29, 146.12, 125.67, 114.46, 114.23, 113.93, 88.32, 84.97, 63.10, 55.98,

37.98, 31.50, 24.94, 22.59, 14.03. HRMS m/z calculated for CisHyO; [M-H] @ 247.1339; found: 247.1397.

>95% purity (as determined by RP-HPLC, method C, f; = 7.43 min, method H, ¢ = 10.95 min).

(8)-4- (3-Hydroxyoct-1-yn-1-y1)-2-methoxyphenol (23c) (3}3+24] 23)

SIRHE 23cE IEE 22¢E o] 8ot AREAQl A=W Dol A&t vhel o] 93% FEE =N L UREA A
za9th. R = 0.21 (Hexane/EtOAc = 5:1, v/v). H NMR (600 MHz, CDCl;) & 6.97 (t, J = 6.6 Hz, 1I),
6.92 (d, J = 1.8 Hz, 1), 6.84 (d, J = 7.8 Hz, 1), 4.58 (t, J = 6.6 Hz, 1), 3.88 (s, 3M), 1.89-1.76
(m, 2H), 1.63-1.55 (m, 2H), 1.43-1.31 (m, 4H), 0.90 (t, J = 7.2 Hz, 3H); C NWR (150 MHz, CDCls) &
146.30, 146.15, 125.65, 114.50, 114.21, 113.96, 88.34, 84.97, 63.09, 55.97, 37.97, 31.50, 24.95,

22.59, 14.03. HRMS m/z calculated for CisHyOs [M-H] : 247.1339; found: 247.1415. >95% purity (as

determined by RP-HPLC, method C, # = 7.70 min, method H, # = 10.95 min).

1-(4-((tert-Butyldimethylsilyl)oxy)-3-methoxyphenyl)oct-1-yn-3-ol (22a)

MeOH 15 mLE &wiz h= wwke shgHE 20 (210 mg, 0.582 mmol) &S 0 ColA] NaBH, (33.0 mg, 0.874
mmol)oll H7betAth. A7) HbEES o2 dlollA] ALoA 1 Al7HEet wwkela, F%%% $, EtOAc (3 X 25
mh) & FE3th. 7152 B2 AlFsia, NgSo,® Axstar, o#gk & A9t shol]l &3t FAES A
Y71 A9 a2etEad 2 AA S (Hexane/EtOAc = 8:1, v/v) 3}E 2225 77% &= FA 2d=2A
S84}, R = 0.59 (Hexane/EtOAc = 4:1, v/v). H NR (600 Miz, CDCly) & 6.94-6.92 (m, 2H), 6.77 (d, J
= 7.9 Hz, 1), 4.58 (q, J=6.4Hz , 1), 3.79 (s, 30), 1.92 (d, J = 5.2 Hz, 1H), 1.81-1.76 (m, 2H),

1.53-1.49 (m, 2H), 1.35-1.34 (m, 4H), 0.98 (s, 9H), 0.91 (t, J = 7.0 Hz, 3H), 0.15 (s, 6H); C NVR
(150 MHz, CDCls) & 150.66, 145.84, 124.96. 120.90, 115.69, 115.31, 88.72. 85.01. 63.08, 55.44, 37.97.

31.51, 25.68, 24.95, 22.60, 18.47, 14.04, -4.65.

(Z2)-4-(3-Hydroxyoct-1-en-1-y1)-2-methoxyphenol (25) (3}s}2] 25)

MeOH (3 mL) = €W 3l 3gE 22a (70.0 mg, 0.19 mmol) &S quinoline (7 mg, 0.06 mmol) E
Lindlar catalyst (7 mg, 0.02 mmol)ol] H7}star, A7] ¥H-&E-S <A (hydrogen (balloon)) 3lellA 0 TCollA 1
7HEQt wwkEt ek, 3H8HE 22a (TLC, toluene/EtOAc = 10:1, v/v)e 9+d3dk H3(conversion) ©]F, A7)
Celite =S Baf o3}alar, MeOH (3 X 5 L) & AMHalct. A7) 72 74t sfol] 5Falo] &
AES Ayt 48 AzvEIYYE GASHY (toluene/EtOAc = 10:1, v/v) 3E 245 F2 29
19Tk, R = 0.36 (toluene/EtOAc = 10:1, v/v). H NMR (600 MHz, CDCly) & 6.83 (d, J = 1.8 Hz,
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1H), 6.81 (d, J = 8.4 Hz, 1H), 6.77 (dd, J = 1.8 and 8.1 Hz, 1H), 6.46 (d, J = 11.4 Hz, 1H), 5.57 (dd,

J=9.0 and 12.0 Hz , 1H), 4.60 (dd, J = 7.2 and 15.3 Hz , 1H), 3.80 (s, 3H), 1.69-1.62 (m, 1H), 1.61
(brs, 1H), 1.59-1.52 (m, 1H), 1.46-1.21 (m, 6H), 1.00 (s, 9H), 0.88 (t, J = 6.6 Hz, 3H), 0.16 (s, 6H).

e 25 e 245 ol8sho] AWkl A Dol A viep #o] 70% &R A LARAM Azs)
9tk R = 0.21 (tolene/EtOAc = 10:1, v/v). H NWR (600 Miz, CDCls) & 6.89 (d, J = 8.4 Hz, 1H), 6.88-

6.86 (m, 1H), 6.85-6.81 (m, 1H), 6.48 (d, J = 11.4 Hz, 1H), 5.64 (s, 1H), 5.57 (dd, J = 9.0 and 11.7
Hz, 1H), 4.56-4.51 (m, 1H), 3.90 (s, 3H), 1.71-1.63 (m, 1H), 1.61-1.54 (m, 1H), 1.52 (brs, 1H), 1.46-

1.23 (m, 6H), 0.88 (t, J = 6.6 Hz, 3H); 13C NMR (150 MHz, CDCls) & 146.36, 145.14, 133.27, 131.25,
129.15, 122.29, 114.34, 111.50, 68.20, 56.01, 37.94, 31.94, 25.31, 22.74, 14.13. HRMS m/z calculated
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for Cisflpw0; [M-H] : 249.1496; found: 249.1523. >95% purity (as determined by RP-HPLC, method C, #; =

11.09 min, method H, #z = 8.78 min).

1-(4-((tert-Butyldimethylsilyl)oxy)-3-methoxyphenyl)octan-3-o0l (26)

b

FE 262 SH3E 22a(33.0 mg, 0.091 mmol)E o] -&3te] UwHA Il Az Bl et vel Zo] 94% &R
2 oo @A AMEFATH. R = 0.60 (Hexane/EtOAc = 5:1, v/v). H NMR (600 MHz, CDCly) & 6.75 (d, J =
8.0 Hz, 1), 6.69 (d, J = 2.0 Hz, 1), 6.64 (dd, J = 2.0 and 8.0 Hz, 1), 3.79 (s, 3l), 3.65-3.57 (m,
M), 2.75-2.66 (m, 1H), 2.64-2.55 (m, 1H), 1.81-1.66 (m, 2H), 1.54-1.38 (m, 3H), 1.38-1.22 (m, 6H),
0.99 (s, 9H), 0.87 (t, J = 7.2 Hz, 3W), 0.14 (s, 6H); C NMMR (150 MHz, CDCl;) &150.75, 143.04,

135.66, 120.72, 120.41, 112.50, 71.50, 55.50, 39.22, 37.59, 31.89, 31.81, 25.76, 25.32, 22.65, 18.45,
14.06, -4.63.

1-(4-Hydroxy-3-methoxyphenyl)octan-3-one (27) (334 27)

SEE 272 3EE 26(32.0 mg, 0.087 mmol)E ©]&38Fe] LWkl A=W Dol &3t ufel o] 949 &=
1

A odzA AxsIY. B = 0.21 (Hexane/EtOAc = 5:1, v/v). H NMR (600 MHz, CDCl3) & 6.83 (d, J =

7.9 Hz, 1H), 6.72-6.67 (m, 2H), 5.50 (brs, 1H), 3.87 (s, 3H), 3.65-3.59 (m, 1H), 2.77-2.69 (m, 1H),
2.65-2.55 (m, 1H), 1.82-1.66 (m, 2H), 1.53-1.37 (m, 4H), 1.37-1.22 (m, 6H), 0.89 (t, J = 7.2 Hz, 3H);

13C NMR (150 MHz, CDCls3) & 146.41, 143.68, 134.13, 120.90, 114.26, 110.99, 71.52, 55.88, 39.37, 37.59,
31.89, 31.80, 25.30, 22.64, 14.05. HRMS m/z calculated for CisHp0s [M-H] : 251.1652: found: 251.1683.

>95% purity (as determined by RP-HPLC, method C, fz = 5.37 min, method G, ¢ = 29.83 min).

1-(3,4-Difluorophenyl)hex-1-yn-3-o01 (33a) (3}%}4] 33

3} A 3RS 30 (50.0 mg, 0.240 mmo
NS olgate] 88% o= A o= AT, R = 0.25 (Hexane/EtOAc = 10:1, v/v). H NMR (600
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MHz, CDCl3) & 7.26-7.20 (m, 1H), 7.18-7.13 (m, 1H), 7.12-7.05 (m, 1H), 4.59 (t, J = 6.7 Hz, 1H), 2.11

(brs, 1H), 1.83-1.72 (m, 2H), 1.59-1.49 (m, 2H), 0.98 (t, J = 7.2 Hz, 3H); C NMR (150 MHz, CDCls) &

151.46, 151.37, 150.78, 150.69, 149.79, 149.71, 149.13, 149.04, 135.49, 128.34, 128.31, 128.30,
128.27, 120.69, 120.56, 119.56, 119.53, 119.51, 119.48, 117.48, 117.36, 90.77, 90.75, 82.73, 62.63,

39.83, 18.48, 13.74. HRMS m/z calculated for CpHpF,0 [M-H] : 209.0783; found: 209.0820. >95% purity

(as determined by RP-HPLC, method E, ¢z = 5.43 min, method I, ¢ = 4.90 min).

1-(3,4-Difluorophenyl ))hept-1-yn-3-0l1 (34a) (3}38+2] 34)

shHE 34at= 3H5E 22a94 WHel dEd wbel Fdshy, SHEE 20 diAl sHEHE 31 (17.0 mg, 0.076 mmo
DS olgate] 80% 8= T4 9d=A AZFATH. R = 0.29 (Hexane/EtOAc = 10:1, v/v). H NMR (600
Miz, CDCls) & 7.26-7.21 (m, 1H), 7.18-7.14 (m, 1H), 7.10 (q, J = 8.4 Hz, 1H), 4.57 (dd, J = 6.4 and
12.3 Hz, 1), 1.88 (d, J = 5.3 Hz, 1), 1.85-1.73 (m, 2H), 1.55-1.43 (m, 2H), 1.43-1.34 (m, 2H), 0.94
(t, J = 7.2 Hz, 31); C NR (150 Mz, CDCl;) & 151.39, 150.79, 150.71, 149.81, 149.72, 149.15,
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128.36, 128.33, 128.31, 128.29, 120.71, 120.59, 119.56, 119.50, 117.50, 117.38, 90.76, 82.75, 62.89,

37.50, 27.34, 22.38, 14.01. HRMS m/z calculated for CysHiF:0 [M-H] @ 223.0940; found: 223.0966. >95%

purity (as determined by RP-HPLC, method E, ¢ = 7.35 min, method I, # = 6.77 min).

1-(3,4-Difluorophenyl)oct-1-yn-3-01 (35a) (3}3+24] 35)

sh3tE 36at BH3HE 22a%Hd Wl dEd wish Fdshd, S9E 20 Bl SEHE 32 (58.0 mg, 0.245 mmo
1S o]&3le] 86% &= FA 2AdRA A=z, B = 0.35 (Hexane/EtOAc = 10:1, v/v). H MR (600
MHz, CDCl3) & 7.26-7.20 (m, 1H), 7.18-7.13 (m, 1H), 7.09 (q, J = 8.4 Hz, 1H), 4.57 (dd, J = 6.4 and
12.3 Hz, 1H), 2.00 (d, J = 5.6 Hz, 1H), 1.86-1.71 (m, 2H), 1.57-1.43 (m, 2H), 1.40-1.21 (m, 4H), 0.91
(t, J = 7.2 Hz, 3HW); 13C NMR (150 MHz, CDClz) & 151.38, 150.79, 150.70, 149.80, 149.71, 149.14,
149.05, 128.35, 128.32, 128.31, 128.28, 120.70, 120.57, 119.56, 119.54, 119.51, 119.49, 117.49,
117.37, 90.78, 82.74, 62.89, 37.74, 31.45, 24.87, 22.56, 14.00. HRMS m/z calculated for CyHF,0 [M-H]
© 237.1096; found: 237.1138. >95% purity (as determined by RP-HPLC, method E, fz = 10.34 min, method

I, tg = 9.96 min).

338 22b, 22c, 33b, 34b, 35b, 33c, 34c, T 35c¢ UEHEQ A|ZuHY E

2-propanol S &viZ & 0.1 M9 ©]+=(ynone) F3HE S KOHZ Zvfo] ynone : catalyst : KOH =
200:1:1.2 HlE= H7F8IAv. 7] whe=e] TLC 4 A3rp S3Edo] EE=E 3 A& (conversio
n)< YHebd wi7bR (FEbA o 4 A7h) wRkeigiar, A 8F wEegivth. AoAES HAEgbd 249 AEnEa
gz AAsle] YAMHZ 33 (stereoselective compounds)S F53FATE. FFolZ A7 (chiral column;
CHIRALPAK IG, 10% ethanol in hexane)s AR&ste] 7hol& HPLC &4 23S 7wtez Aaidoldd <

(enantiomeric excess, ee) #= AR},

o

(R)-1-(4-((tert-Butyldimethylsilyl)oxy)-3-methoxyphenyl)oct-1-yn-3-ol (22b)

3}s+E 22b+ 2-propanol (4.16 mL)olA 3+&E 20 (150 mg, 0.416 mmol), RuCl[(R,R)-TsDPEN(mesitylene)]
(1.29 mg, 2.08 pmol) % KOH (0.138 mg, 2.50 umol)9} 7 AWkAel A|ZWH Eoll <=3t nle} o] 88%
FEZ FA edz2A AU, FAES HAYFA Ay azetEaddE A S (Hexane/EtOAc = 12:1,

v/v) 83E 22b8 TS5 B = 0.59 (Hexane/EtOAc = 4:1, v/v). I NMR (600 MHz, CDCl3) & 6.94-6.92

(m, 2H), 6.77 (d, J =7.9 Hz, 1H), 4.58 (q, J=6.4 Hz , 1H), 3.79 (s, 3H), 1.90 (d, J = 5.5 Hz, 1H),
1.81-1.76 (m, 2H), 1.53-1.50 (m, 2H), 1.36-1.33 (m, 4H), 0.98 (s, 9H), 0.91 (t, J = 7.0 Hz, 3H), 0.15

(s, 6H); “C MR (150 MHz, CDCl;) & 150.66, 145.84, 124.95, 120.90, 115.68, 115.30, 88.71, 85.02,
63.09, 55.44, 37.97, 31.51, 25.68, 24.95, 22.60, 18.47, 14.04, -4.65.

(8)-1-(4-((tert-Butyldimethylsilyl)oxy)-3-methoxyphenyl)oct-1-yn-3-ol (22¢)

35 22¢= 2-propanol (4.16 mL)olA 3+&E 20 (150 mg, 0.416 mmol), RuCl[(S,S)-TsDPEN(mesitylene)]
(1.29 mg, 2.08 pmol) % KOH (0.138 mg, 2.50 umol)<} 7 AWkAel A|ZWH Eol &3t nle} o] 68%
FEZ FA edz2A AU, FAES HAYFtA Ay azetEadd® AASEY (Hexane/EtOAc = 12:1,

v/v) SHE 2202 St R = 0.59 (Hexane/EtOAc = 4:1, v/v). H NMR (600 MHz, CDCls) & 6.94-6.92
(m, 2H), 6.77 (d, J=7.9 Hz, 1H), 4.58 (t, J = 6.5 Hz, 1H), 3.79 (s, 3H), 1.91 (s, 1H), 1.81-1.76 (m,
OH), 1.53-1.49 (m, 2H), 1.35-1.34 (m, 4H), 0.98 (s, 9H), 0.91 (t, J = 7.0 Hz, 3H), 0.15 (s, 6H); C
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NMR (150 MHz, CDClz) & 150.66, 145.84, 124.95, 120.90, 115.68, 115.31, 88.71, 85.01, 63.08, 55.44,
37.97, 31.51, 25.68, 24.95, 22.60, 18.47, 14.04, -4.65.

R)-1-(3,4-Difluorophenyl )hex-1-yn-3-0l (33b) (3}%}2] 33

3}s+E 33b= 2-propanol (4.8 mL)olA 3&EE 30(100 mg, 0.48 mmol), RuCl[(R,R)-TsDPEN(mesitylene)]
(1.49 mg, 2.40 pmol) % KOH (0.16 mg, 2.90 pmol)<} &7 ANkAQl A=W Eoll &3t vl o] 86%
2 FA 2d=2A ARG, FodES At A9 A2vfEag=2 YA kY] (Hexane/EtOAc = 20:1,

v/v) B8HE 33pE =319 0h. R = 0.25 (Hexane/EtOAc = 10:1, v/v). H NMR (600 MHz, CDCly) & 7.25-7.19
(m, 1H), 7.18-7.13 (m, 1H), 7.12-7.04 (m, 1H), 4.59 (t, J = 2.9 Hz, 1H), 2.18 (brs, 1H), 1.83-1.72 (m,
OH), 1.58-1.49 (m, 2H), 0.98 (t, J = 7.2 Hz, 3H); C NMR (150 MHz, CDCly) & 151.45, 151.37, 150.78,

150.69, 149.79, 149.70, 149.12, 149.04, 128.34, 128.31, 128.29, 128.27, 120.68, 120.56, 119.56,
119.53, 119.51, 119.48, 117.48, 117.36, 90.77, 90.76, 82.72, 62.62, 39.83, 18.49, 13.74. HRMS m/z

calculated for CpHpF0 [M-H] : 209.0783; found: 209.0811. >95% purity (as determined by RP-HPLC,

method E, ¢tz = 5.42 min, method I, # = 4.86 min).

(R)-1-(3,4-DifluorophenylJhept—1-yn-3-o0l (34b) (3}8}2] 34)

3}3E 34b= 2-propanol (4.5 mL)olA 33HE 31 (100 mg, 2.30 mmol), RuCl[(R,R)-TsDPEN(mesitylene)]
(1.40 mg, 2.30 pmol) 2 KOH (0.15 mg, 2.70 umol)e} Al UutdQl A=Wy Eoll A3k nlel o] 82% &
H2 FA o dEA AxdGT. FAES AEybA Ayl ARvEIYIARZ GASte] (Hexane/EtOAc = 20:1,

v/v) S8 34bE FE=51%ch R = 0.29 (Hexane/EtOAc = 10:1, v/v). H NMR (600 MHz, CDCly) & 7.26-7.19
(m, 1H), 7.19-7.13 (m, 1H), 7.12-7.05 (m, 1H), 4.57 (t, J = 2.9 Hz, 1H), 2.18 (brs, 1H), 1.85-1.74 (m,
OH), 1.53-1.45 (m, 2H), 1.42-1.34 (m, 2H), 0.94 (t, J = 7.2 Hz, 3H); C MR (150 MHz, CDCly) &

150.78, 150.69, 149.79, 149.70, 149.12, 149.04, 128.34, 128.32, 128.30, 128.28, 120.69, 120.56,
119.54, 119.49, 117.48, 117.36, 90.80, 82.71, 62.85, 37.48, 27.35, 22.37, 13.99. HRMS m/z calculated

for CisHuF0 [M-H] : 223.0940; found: 223.0973. >95% purity (as determined by RP-HPLC, method E, fz =

7.32 min, method I, #; = 6.64 min).

R)-1-(3,4-Difluorophenyl)oct-1-yn-3-o0l (35b) (3}%}4] 35

3132 35b= 2-propanol (4.2 mL)olA 3H3E 32 (100 mg, 0.42 mmol), RuCl[(R,R)-TsDPEN(mesitylene)]
(1.31 mg, 2.10 pmol) = KOH (0.14 mg, 2.50 umol)e} 3H7 Atz el Az Eo A<3h el o] 80% 4=
2 FA odazA AXsYu. FES AYstA A4 azvEaddR GA|she] (Hexane/EtOAc = 20:1,

v/v) 3&E 36bS 53T, R = 0.35 (Hexane/EtOAc = 10:1, v/v). HONR (600 MHz, CDCls) & 7.25-7.21
(m, 1H), 7.20-7.15 (m, 1H), 7.14-7.03 (m, 1H), 4.57 (dd, J = 6.0 and 10.8 Hz, 1H), 2.28 (d, J = 4.2

Hz, 1H), 1.89-1.72 (m, 2H), 1.58-1.42 (m, 2H), 1.38-1.33 (m, 4H), 0.90 (t, J = 7.2 Hz, 30): C NWR

(150 MHz, CDCly) & 151.45, 151.36, 150.77, 150.69, 149.78, 149.70, 149.12, 149.04, 128.33, 128.31,
128.29, 128.27, 120.68, 120.55, 119.58, 119.55, 119.53, 119.50, 117.47, 117.35, 90.82, 82.70, 62.85,

37.72, 31.44, 24.88, 22.56, 13.98. HRMS m/z calculated for CyHigF0 [M-H] : 237.1096; found: 237.1139.

>95% purity (as determined by RP-HPLC, method E, f = 10.26 min, method I, ¢ = 11.03 min).
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(8)-1-(3,4-Di f luorophenyl hex-1-yn-3-0l (33c) (3}5+2] 33)

3} 33¢E= 2-propanol (4.8 ml)olA 33HE 30 (100 mg, 0.48 mmol), RuCl[(S,S)-TsDPEN(mesitylene)]
(1.49 mg, 2.40 pmol) % KOH (0.16 mg, 2.90 umol)<} A AWkl Az Eoll &3t nl} o] 86% <=
H2 FA o dRA AxdGT. FoES HEybA Ay ARvEIYIARZ GASte] (Hexane/EtOAc = 20:1,

v/v) 3HE 33¢cE 53t B = 0.25 (Hexane/EtOAc = 10:1, v/v). I MR (600 MHz, CDCl;) & 7.26-7.18
(m, 1H), 7.18-7.12 (m, 1H), 7.12-7.03 (m, 1H), 4.59 (t, J = 2.9 Hz, 1H), 2.39 (brs, 1H), 1.84-1.72 (m,
2H), 1.59-1.47 (m, 2H), 0.98 (t, J = 7.2 Hz, 3H); 13C NMR (150 MHz, CDCl;) & 151.44, 151.36, 150.76,

150.68, 149.77, 149.69, 149.12, 149.03, 128.33, 128.30, 128.28, 128.26, 120.67, 120.54, 119.57,
119.54, 119.52, 119.49, 117.46, 117.35, 90.79, 82.71, 82.69, 62.59, 39.81, 18.49, 13.72. HRMS m/z

calculated for CpHpF0 [M-H] : 209.0783; found: 209.0816. >95% purity (as determined by RP-HPLC,

method E, fz = 5.42 min, method I, ¢ = 4.88 min).

S)-1-(3,4-Difluorophenyl )hept-1-yn-3-01 (34c) (3}8}4] 34

3}gHE 29c= 2-propanol (4.5 mL)olA 3gE 31 (100 mg, 0.45 mmol), RuCl[(S,S)-TsDPEN(mesitylene)]
(1.4 mg, 2.30 pmol) E KOH (0.15 mg, 2.70 pmol)e} &7 ANkAQl AZWH Eoll &gt vie} o] 82%
2 FA 2d=2A ARG, FodES At A9 A2vfEag=2 YA kY] (Hexane/EtOAc = 20:1,

v/v) BEHE 34cE 535190, R = 0.29 (Hexane/EtOAc = 10:1, v/v). H NMR (600 MHz, CDCly) & 7.26-7.19
(m, 1), 7.19-7.12 (m, 1H), 7.12-7.04 (m, 1H), 4.57 (t, J = 2.9 Hz, 1H), 2.37 (brs, 1H), 1.86-1.72 (m,
OH), 1.54-1.43 (m, 2H), 1.43-1.34 (m, 2H), 0.93 (t, J = 7.2 Hz, 3H);: C MR (150 MHz, CDCly) &

151.44, 151.36, 150.77, 150.68, 149.77, 149.69, 149.12, 149.03, 128.33, 128.31, 128.29, 128.27,
120.67, 120.55, 119.58, 119.55, 119.53, 119.50, 117.46, 117.34, 90.83, 90.82, 82.69, 62.82, 37.47,

27.35, 22.37, 13.97. HRMS m/z calculated for CisHiF.0 [M-H] : 223.0940; found: 223.0971. >95% purity

(as determined by RP-HPLC, method E, ¢z = 7.32 min, method I, ¢t = 6.72 min).

(8)-1-(3,4-Di fluorophenyl)oct—-1-yn-3-ol (35¢) (}3+2] 35)

3}3stE 35¢= 2-propanol (4.2 mL)olA 33HE 32 (100 mg, 0.42 mmol), RuCl[(S,S)-TsDPEN(mesitylene)]
(1.31 mg, 2.10 pumol) 2 KOH (0.14 mg, 2.50 upmol)S} &7 At ol #|ZHHH Eoll &3k nvle}l o] 82% 4=
H2 FA o dEA AxdGT. FoES AYybA Ayl ARvtEIHIR GASke] (Hexane/EtOAc = 20:1,

v/v) 3%E 35cE FEIATE. B = 0.35 (Hexane/EtOAc = 10:1, v/v). ' MR (600 MHz, CDCl;) & 7.26-7.19
(m, 1H), 7.19-7.12 (m, 1H), 7.12-7.04 (m, 1H), 4.57 (t, J = 2.9 Hz, 1H), 2.31 (brs, 1H), 1.85-1.72 (m,
2H), 1.56-1.44 (m, 2H), 1.39-1.28 (m, 4H), 0.90 (t, J = 7.2 Hz, 3H); lSC NMR (150 MHz, CDCls) &

151.44, 151.36, 150.77, 150.68, 149.78, 149.69, 149.12, 149.04, 128.33, 128.31, 128.29, 128.26,
120.67, 120.55, 119.58, 119.55, 119.53, 119.50, 117.47, 117.35, 90.82, 82.70, 62.85, 37.72, 31.44,

24.88, 22.56, 13.97. HRMS m/z calculated for CuHiF.0 [M-H] : 237.1096; found: 237.1137. >95% purity

(as determined by RP-HPLC, method E, # = 10.31 min, method I, fx = 9.79 min).

[F}o]Z HPLC ¥4 (Chiral HPLC analysis)]

5o AgAtolAd A 39 (enantiomeric excess, ee)™ 7holZ A (chiral column) (CHIRALPAK IG (4.6 i.d
X 250 mm)& ARgshe] FholE HPLC w41 &3 ZAAsIY. Z=2ntEagy 242 317 F WH A 2 B ¢
3 e A4 ITZufE 23 (high-performance liquid chromatography) (Agilent 1260 series)® <33}
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o}, WU AT hexane (v/v)olA 10% o822 F&ul(isocratic)® 1 mL/min F522 30 & ol F3= AT},
A5 MZ2] (auto-sampler)9t AY T8 2% (column compartment temperature): 25 ° CE AAdtaL, UV ©A
(IV detection): 254 nm o7 F3hsgom 5 uL94 A8s FYststt. WY B hexane (v/v)olA 1%
etz S&wl(isocratic)® 0.8 mL/min §% 22 30 ¥ o] F3qHATt. A5 AWE2 (auto-sampler)} 2
H 8 2% (column compartment temperature)i 25 ° Ci A7gstar, UV &4 (UV detection)= 254 nm 3}730
2 Fgsiglon, 3 ulo ARE FYsitt.

[QS B 2E 2E# QA A (QS reporter strain assay)]

Escherichia coli (E. coli) DHba® TF2 WAE &, 53| BHLYl 93] A€ UlBAQ AHLS ©A3h= LuxR
homolog SdiAZ 383t}

o9y e RhiR B EE 2EQ 24S 98] pJNI0SR (RhIR @d Zehsw]=) 9pSCll (RhlA:: JacZ &5 Z2f
zne) A7 F O EZfancz F-FAWSE (co-transformed) sdid HolAZE AFESIATH. 10 pg/ml
gentamicin 2 50 pg/mL ampicilling H7Fsk whA] v kst 2lZH ~EA(OD 595 nm = 1.0) 195 4 iz
o T+ 33HE(0-1000 pM), BHL (0-10 pM) (Sigma-Aldrich)3} 7 37 ° CollA 2 A]ZHs<9t Luria-Bertani
(LB) medium (Difco, Detroit, MI, USA)ollA] wi3}3dt}t. 0.4% arabinose (Sigma-Aldrich)& 37 ° ColA] 1.5
A7k WES Al Y. B-galactosidase BAS Tropix plus kit (Applied Biosystems, CA, USA)E A}£3}o]
7, 0D 595 nm 2 23 (luminescence)< VICTOR x5 multimode plate reader (PerkinElmer, Waltham,
MA, USM)E SAsdth. Atz el RhIR ZA2 0D 595 mmoll A 4SS Ao zn Assieich, w3k, B odb
W LasR FEH Z2EHQ 45 98], pJNI0SL (LasR & Zfxw|=) 2 pSC1l (lasl::lacZ €8 8~
n=), A7) F ZEftan=z F-FAWMSE . ocoli DH5a ZOADHL (Sigma-Aldrich)& AFE-3FSITH.

wal B 1o psR FFEEH AEHQ BAS 93, (PgskR 28 ZekAn|=) @ pSCll (PgsA::lacZ §8 Zgk~
), A7 F Egav=g F-g AWMt F col/i DH5a % PQS (Sigma-Aldrich) S AF&-3}ict.

[HZ uloleFE A EA(Static biofilm formation assay)]
=351 (P. aeruginosa) (0D 595 nm = 1.0)S WA w3k & AB medium (1:20) (300 mM NaCl, 50 mM MgSOs,

0.2% vitamin-free casamino acids, 10 mM potassium phosphate, 1 mM L-arginine, % 1% glucose, pH 7.5)%
A iz e 3EE(0100 pM)Z $HA| borosilicate WolA A5k, 37 ° CollA 24 AJ7Hset JE ¢l
o] wiekst &, A A A (growth inhibition activity)S ZA3l7] 8l vl (suspended culture)2] OD
595 nm< multimode plate readerol A ZA3sFsitt. Woll F2hd ulo]QFAE M| X5 phosphate-buffered saline
(PBS; 137 mM NaCl, 2.7 mM KCI, 10 mM NaHPO,, % 2 mM KILPO,, pH 7.2)0.2 F W AHsA}. o]F, @&

Hol o2 A EE 0.1% A2 vlo] S (crystal violet)S AF&3le] 10 ¥5<eF AR, ATEA] &
A2 vlo] Y AAG] Ya 2o]24=(deionized water)E A H3FATH, nio]oHAE "ﬂJ | A=A &
& ggag Ho]LHS 100% AR &3, 59 o A9 0D multimode plate readerZ ©|&38}

o] 545 nmoll A ST},

[53 nlo]e”E FA £ (Dynamic biofilm formation assay)]

A& gto]=(Glass slides)E =H-3E ¥r27](drip-flow reactor) Wol Fdstar, ¥ iz == st
E(0-10 pM)= A 5% HF(OD 595 nm = 1.0)2 E33E AB mediumE WHE7] uUjF-ol|x /

oA 0.3 ml/min®
peristaltic pump (Masterflex C/L tubing pumps Cole-Parmer, IL, USA)ZE /\}4‘13}04 A& oz SAstTt
7] BAE 37 ° CAlA] 48 AFEr Falst & BARER] ¢Fe ulo]lodE MXEE PBSE A AT, Holde

ol QA& AEE 108 59 DAPI (Sigma-Aldrich)® $343}al, confocal laser scanning microscopy (CLSM;
Carl Zeiss LSM700, Jena, Germany)E& AF8-5ho] 23Tt Zen 2011 L2 9] 7-stack EE=E0]§3dlo] F
£ ¥3F(blue fluorescence light) (excitation wavelength: 350 nm, emission wavelength: 470 nm) 3}oll A
20X objective lens (W NAchroplanX20/0.5W (DIC) M27)& wvlo]QHE A3E9] CLSM o|vA & F£E5351gth. v

o]9 B0 Rulo} FHA = CLSM o|uAE 79O 2 Image] T2 Comstat2Z =&} ).
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[EPS 2 (EPS analysis)]

EPS #42 =9-5F Wkg7|(drip-flow reactor) &3 ¥, &gto|=d 25 o] QdF MEE FP= Q).
AR E Ho]|QHE AIZE 0.0IM KCI2 AFES =, EJ 3} & (carbohydrates) @ ¥4 (protein) #4<&
$3ll sonicator (VCX 750, SONICS, Newtown, CT, USA)E o]€3d}e] 3.5 Hz 22 5 =¥ AXE 9isla, 5

23 A AE 43 vEY. Ax g dgde] FFHE 0.22 pum membrane filter (Millex filter,
Carl Roth, Karlsruhe, Germany)Z oJ3}s}ich. @ld 2458 9, 40 pl 3= 2 200 upL Lowry A9k
(L3540, Sigma-Aldrich)& ¥33l+= EFES A0 108 7+ wd3E . o]F 20 pL Folin-Ciocalteu A

ok (Sigma-Aldrich)S H7istar, A-2oa 30 3 vjokdtar, multimode plate readerE AF&3led 0D 750 nmE
Z7gskolvh. @ S 0D 750 nm %= 0D 595 nmoll Al sttt ©EsE A4S 18], 50 pl o A&
2150 pL 99.9% FFAb(sulfuric acid)S XTSI EFES A4 30 B3+ widsdtt.  o]F 5% H=
(phenol)S #7FskaL, 90 ° CollA 5 ¥7F w3 tt. multimode plate readerE AF&3Fe] OD 490 nmEs =43}

ok, ©EEEe] %8S 0D 490 nm ¥ 0D 595 nmell A A &3}tk

a
i
ik
o,
Iy
o
s
M
>
g
=
i
[=N
k=]
=
2
(=
Q
-
o
=
o
»
8
NS

3} L0)S A FRet == 3EE (0100 pM)# A AB medium (1:100)°] HE

5, 37 7 CollA 24 ARbESt " TS AREske] vttt Y] mid=S 12,000g% 4 ° CollA 5 &

A8, 4F N 200 uL B 100% diethyl ether (JUNSEI, Tokyo, Japan) 400 pL& E§sho=H

rhamnolipids F+ W FEFAT. FedS A2E 7RO HAHL, SEAZT. Axd ARE Zol&5 20
3l

, 180 uL¢ Orcinal solution (0.19% Orcinal (Sigma-Aldrich) in 53% H,SO,) 3} WHS-A|3H T},

A7) WS ES 80 ° ColA 30 EEeh stEstar, AR 15 #3F Wesit. P =] S 0D 421 nmol
XA A3, multimode plate readerE ©|-&3dlo] AE vjkHo] A 0D 595 nmE AA3F normalize)dt i Th.

[T @ A}olopd AA H-4 (Pyocyanin production assay)]

AB mediumZE ©]-&3fe] UdA thER: T+ 3E (010 pM) I A 2] wfkst =
24 AZFset wiekslal, 10,000 rpme 2 10 B3 9AE s, 9 QAlolohd S H
Trifluoroacetic acid (TFA, Sigma-Aldrich)®} 37 ° CollA 1 A|zbsel wkS-AFHTE. A7) HESA|Zl AbSas
10,000 rpmo.2 10 ¥+ A8k, 0.22 pm filter2 oJ3}a}ich, 7] ofzpolS 1260 Infinity 11 Prep-
HPLC System (Agilent Technologies, Santa Clara, CA, USA) % EC-C18 column (4.6X150 mm, Agilent
Technologies) S o]&ate] A8ttt FA29l HPLC 2L 8l7]s} P}: o] F4 "ol&4; TRA(99:1). F¢
€% 10 pul, 2% 25 ° C, % 0.5 nL/min. ¥ 2AFo]old(Sigma-Aldrich)e] ®5E AlZH(retention time)
olth, sl @itolobile] & Y37 sl WTE Azl 208 W, 4 w29 EolE FASA.

g R F, 37 ColA
FEs

[ZAAAR(T. molitor) +59 AHEE HAE]

ol ATt 2 Wy
molitor) %2 AMYE
AR, A7) A

S HEF HA(Petri dlShGS)Oﬂ °ColA 20 AzF RS

2 YA xR Ev FEE010 p sHA| A AANY (Tenebrio molitor, T.

=738kt mWHMﬁ}%%ﬁmDW5m=1 0)< 10,000 rpmellA 10 &5+ €

S ’\]’7] H]—%% ol gste] FFo FARIATH. %
. 5o

17 24319

n o

0

[RT-gPCR 23 (RT-qPCR analysis)]

Fd Uz e F3E010 p )J/P d71] A wjekst =37 (0D 595 nm = 1.0)S borosilicate HolA AB
mediumell Al 3 A8 (1:20). ©]F 37 ° CollA 24 A|Z+Esh wjdat & Hlo] o HE A XS RNA FES Y8
AT, & RNAE A=A A9 u}a} TRI REAGENT (Molecular Research Center, OH, USA)E o]&3}o] &
3. S-¥Y f3x Bd 28 Asstar, vuwsty] 98] RT-qPCRE =333}, RT-qPCRS 9138 SYBR
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Premix Ex TaqIM (Takara, Shiga, Japan), CFX-96 real-time system (Bio-Rad, Hercules, CA, USA), % QS-%#&
d A Zetolw AEE ARESlSitE. 7] RT-gPCRe ¥4 Zzwde 3rjet o Hx WA (initial
denaturation)> 95 ° CollA] 10 %= 43t &, WA (denaturation)= 95 ° CollAl 10 %, A (annealing)S 60
*CollA 10 2, 2 A (extension)S 63 ° ColA 34 & 403] wrEEAT. AF AE A= A @A n}

Aol S5,

[In silico =7 A7(In silico docking studies)]

Bt U] SdiAe]l I#]a" FEE 7o 2 RhiIR A5 R (homology model)S 3-oxo-C6-homoserine lactone
(PDB code 4Y15)¢} Al A12bstgivh. RhiRe] @A X <EE& FASTA format &=A] NCBI protein database
(http://ncbi.nlm.nih.gov/protein) & TSkt RhIR s ndg SWISS-MODEL
(https://swissmodel.expasy.org)S Ab&3ste] AT, BE HE w2 Chem3D Pro (ver 12.0)F ©|&
ste] 3D T2 AASIAAL, 7] SEES . sdf AR AGSIT. Sts Az 2 HAHS FAel ‘Sanitize’
preparation protocol in SYBYL-X 2.1.1 (Tripos Inc., St Louis)E Z&39tt. Axd HE IgES
Surflex-Dock GeomX module of SYBVL-X 2.1.1& AF&3le] RhIR %5 Zde] =78, 24 =7& 93 o
Wz 2 43} (protein minimization for molecular docking)® 'Tripos' Force Field setting@ &7 'POWELL'
Hor FYsTt. 27 HAs A8 S5 ow HASIGUT. 'Residues' HRolA Aolgk npo} Fo], &F
A= Jtol=sl=d AEE olw]:=AH(Tyr43, Val60, Tyr64, Trp68, Asp8l, Ile84, Serl135; radius setting:
4.0; 7] opw|wAike SdiAe] &4 H-91, RhIR s Edo ®1E38 WA (template protein)& 7|RFO.2 MW

H9.) v 24 seEs 27 e AR89

[BA8A A (Statistical analysis)]

P #(p value)< Student's t test (SigmaPlot version 10, Systat Software Inc., San Jose, CA, USA)el <]
3 F7r=E Ao

(27 € 7]
Add 1] : AAEY ¢ A& Zold wE RhiR 23 A

% RhIR AgAE MEstr] 98, & diolis 4-WASHE 10-AAE o2& thedst 4 A&

2 AAZE FAHAS ZdiAdQ RhlR E4S 23898t (Scheme 1), 3 W& in vitro AESA F7}
A8l DMSOE &4 HET o R, (S)-6-FAE E lc) B MNcyclopentylbutyramide(3gE 1)E 44 o

7o AREETHE 1), 4 AlEe] &AL WAEYSFSF RhiRel Wi e WIS 7AW, § 4=
RhIR 23 24 (antagonism activity)S UERAQIOW, 2 wgo] = NAZE 4% vvke] vj$- ke RhIR
¥ &4 (agonistic activity)S YENAE, & 2 I AES A= 4AAEEEE 2
BHLY} 71 fARSE 8l x5 71x|7] wliol RhiRel Agsl=dl o] BHLZ AAsk= v, 54%2 71 73
oAl RuIR 43 48 JERITHE 2).

—

N 2 [y
=

— ~—
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#* 2
Relative RhIR activity Relative RhIR activity Relative RhIR activity
Compound® Compound Compound
Antagonsim®  Agonism® Antagonsim  Agonism Antagonsim  Agonism

1c 75" E 11p il = 14b 49™ e
1d 54% 4 11q 437 1™ 15a 55% st

2 54% 3" 1ir 74 3* 15b 1+ .

3 62" = 12a 69" 4" 16a 61" . 3ig

4 76" " e 12b 88" 4 21 29" 3™

5 8" 3" 12c 90" b 23a 32" 3™

6 90" il 12d 64" £ 23b 7 3"

7 an* 2% 12e 81" & 23¢ 34" 3"

8 36" 2 121 n" 2" 25 79" 3"
11a 657 E 12g 517 b 27 457 g
11b 93° 4™ 12h 69 = 30 12" i
1lc 94 2" 12i 76™ 1" 31 16" 4"
11d 517 " 12§ 7™ 1™ 32 17" 3"
1le 78" 2 12k 47" 2= 33a 32" 3™
11f 557 B 121 94 1% 33b 25" 3™
11g 33" 1™ 12m 73" 1™ 33¢ g™ 3
11h 64" 1™ 12n 98 1™ 34a " 4
11 65" v i 120 49™ 2 34b 67" s
11j 537 z 12p 82" g 34c 64" 2
11k 43" 3" 12q 79" 1™ 35a 74" 3
1 e 1" 12r 85" 3™ 35b e 3™
11m 607 e 13a 517 47 3sc 67 - g
1in 91 1~ 13b 417 2"
1lo 20" 2" 14a 55 4"

RhiIR ZadA 2N 4-RAAZ2] T2
ol a7l e Fxy W
(494 2] : AAE f=Ae Y 329 A8 9Pl me mR Y 24

e 23 AE7)7F Rl ﬁﬁ‘ ggol MAE JFe dohur] sl 4-FAASNA A 3ele] 3'-OMe B 4'-0H
712 thekst 287 (- . -OH, -OMe, -OEt. -Me. = -N(CHy),)& thalatalch. 7] Scheme 1o LeEbW upo}
o], 3t3HE 10a-10r& benzaldehydeE 95 ° ColA oPAE B OB (i B) el 106 NaOHE 2] ko]

St skATE. 3HEE 1la-11r& -78 ° CollA 3}EE 10a-10r2 diisoproprylamide(LDA) &} WHE-AIZ1 % p-
butanolS H7Igto 22X 24~60% &= F533C).

u HJL

SEE 1be Ad ;o] A7t gl AeRA, 943 g BHS AYoM(93%), o Fal Y ;e
4 #8717 RhlRel Agehedl Bastthe ¥E FAs. RR 23 B 9lo] A melel 4'-00 %
3'-0Med] HodS Hrlshr] fdl, 4'-0H(33=E 11c) 2 3'-0Me(33FE 11d)E AASISIH.

SEE 1ler 3HEE 1la(65%)] Hl8l RhIRS Aslsls Fo] Fagort, 398 11d(51%) = 3= 1lacl
3 RhIR A& &do] tha F7HskAth. 4'-0Mes 7= 8heHE 11£(55%) = 8ghE 11dell Hlel RhiR A3 2
ol & AHgom, o5 3 49 Aol SA4 717k E=Ask= Aol RhIR Z¥ v woledl Adsive
stelalgitt. 3'-01 e 7HAE S8R 11e(78%) = 3'-0Me ¥+ 7FA= 3HEHE 11cktl 738 RhIR 28 24
7H.

e mﬁ,’l =
to o ox =

v
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4-AAZ FL2-8A IAE sy 3, @Y A3 FFE(EFE 11g-117)F olF X3 I3HE(33E
11k-11r)S AT, & 23 35tE FolA 4'-F& 7IA& 35bE 11g7) 33%= *MZ#OL RhiIR ZA3 &4
o] 74 =l 4'-N(CHy). 5 7HAE 31gHE 11(53%)E 3F3E 1ladt} ¢ ZAEgov, 4'-C1S 7K 3

E 11h(64%) 2 4'-MeE 7[A= FE 11i(65%) = 35 11a9) H=FLE. o5 AF FFEodAMT v 7
o] YElth. 3'4'-di-FE 7HAE 3gE 110(20%)E £ 2gols 714 723 RhiR 4% &4 S e,
ol T3 #d mEle] x4 WA F X377t AsErtE A4S A5t 3'-0Me 2 4'-FE A= g
31

E 11q(43%)= 3'-0Me ¥ 4'-0HE 7 & 3gtE 1llakt 43 248 7Hse L} 3'-F @ 5'-0MeE 7IA &
FHE 11r (74%)2 33HE 1laxty ZEskA] gottl. ol & T3] 491 A

of AL 24 7)ol 1 F, 007t da
the B shlEh. 39 % 4w ALlol £F4R0 HerlE AL ST Up(20T FAE RIR A 2
< B3vh. 3'-0Et B 4'-0HE 74 33E 1n(91%) 2 RhiR A3 A4S BaAFAY. o5 E9
AE) 39 A9 AEAGE RAR F9E ABI)] A7)0 v waw 48 adstas. w7
~24 BA AR 44 A2l Rk i AF A58 B
wgethes 4 e,

A}
2}
EI
=
o
=

e
b
fr d
n:
rﬂ,
E
2L
Au)
rir
)
o
N
o o
W
N

[e}

él‘N’po?LﬁoL'ﬂn:

(434 3] : JIAE F=A9 A B4l & RhIR 2F S4

3] ZFA A (rotational rigidity)e] RhIR A3 Ao nX= IS Hrislr] Y&, #Hd g9 7lid 7]
Abolel]l @t AS TR B E(EEE 12a-12r)S FASIS Y. 7] Scheme 19 YERA mie} o] FEHE
12a-12r2 312 11a-11r< 10% Pd/C EA 3t =4 7132 QAR 024 40~93% &2 F53130T.

Id arejel 7kRd 7] Abeldl] olF AdE M= SFE(SFE 1la-11r) 3 & =
2 12a-12r)S& HjF A3, ol A¢S M= SFE(SEE 1la-1lr)2 #d il
d Ags 7= sEkE (S 12a-12r) B Y ¢ S RhIR AE 243 dEhislah. 4] A
2o} 7hRd 7] Abele] 3l A4 o] RhiRe AF WS A ST A

=, 3¥ g 4zt F7I7F A ghE ole A shehE 1low= dld aLe|vh W
A% &4 9 & RhiR 538 249 (2%) S JERAAT.

S

R

)
i)
i
ol
2
N
)
ol
O
I
ol

[ddd 4] : IAE F=A9 B-sto|EFA| 719 AA| W& RhIR 27 24

25 ° CollA 72 A zF For 7] %A dlollA 2-heptanoneS vanillin ¥ 3,4-difluorobenzaldehyde$} W3
AA B-gtol=EFA] 717t gle 4—{“1 FEA (S E 13a-13b)E 30 ~ 50% &= F53UTh. IFE la-
14bx= 3F3HE 13a-13bY «a, 233} 7lRd 7] H, ¥ Pd/CE AHyTdozmn Zn] =43} v (catalytic
hydrogenation)S Z3] ¢k 76% &= FE315tt. 3% 15a-16bF 33E 13a-13b9] o, B-Ex3 7tnd
7lell NaBH,E AHElste] 23} dm3s= stdgo=zn 242k 949 2 90% &= F533th. 33HE 16ats sH3tE

1527} @ Aoz AUPo2H 60% &2 S5

B-stol=sAl 717k gl SE 13b(41%) = S 1la(65%) Btk o ZEglon, o|F 3 p-dto|=FA 7]
= RhlRel Agsh=d d5Holx] ¥4S st o, B-EX3 7tHd FAA(SFE 13b)E o, B-XE
ZhRd AR (3HE Mb) R o A, o, B-EXE vtRd 71E dFeE 29d S3E 15b(41%) =
RhiR 23 F3AHS Fx8FAq k. ey, 3,4-difluorophenyl ring AR (3% 13a-15a)¢] RhIR A3 A
2 A9 fAFeRGlT.

[H8 5] : AAE FEA A ZAAH 2 dd wlg wisgle] w2 RulR 2% 4

F7] Scheme 2] YERd ule} o] e AFS 7HA= SFHES P, IFE 172 vanilling #HE4
OHEZ tert-butyldimethylsilyl(TBDMS)7| 2 HE3to 2H FE&H(TE. 31eE 18S dibromo dAC=EA | 33HE
17% dichloromethane stellAl (Br, ¥ PPh,E He|gdoz2H 98% F&=2 FE39h. 3= 19= Lok ov1e
(terminal alkyne)© 24, nBuLi 3 &= &4 &lol] 3FE 189 A4 ¥2(elimination) ¥ FEFX3 ¥+
(lithiation)& E3 96% &5 FE39r). 318%E 202 313E 199 Weinreb amideZ YA 7o 2XR F538

k<)

_41_



[0382]

[0383]

[0384]

[0386]

[0387]

[0389]

[0391]

ZIHSd 10-2021-0024434

S, sEE 212 ¢71d AE(alknyl ketone) 224, 33HE 200 tetrabutylammoniumfluoride(TBAF)E A €]
TFoRN 94% TEE FEIHAT. AL o AHAV Astd &7d ¥FE FAM (enantiomerical ly-enriched
alkynyl alcohol analogs)(3}3t&E 23b-23c)= }3E 209 RuCl[(R,R)-TsDPEN(mesitylene)] or RuCI[(S,S$)-
TsDPEN(mesitylene) 19} & 7lo]2 Zvl(chiral catalyst)Z A3 3, TBAFZ @23} (desilylation)dlo]
FE53G . 3H8E 23a= HAP Al (racemic mixture) 24, 3FEE 200] NaBH, S A #e & 22 3s1e] =5
sHTt.

d71d IS (3H3E 23a-23b) = FholE 4 1A% NA ARvFE1#id] (chiral reversed phase HPLO)E ©]
gsto] BASHGITE. Jheld HPLC A3, 3}3he 23a% dhAlvAlol=®, 9.91 & B 12.58 oA 7 /o] ®ehek
a7k 1:1 vER vt sgte 23be (R)-ERA, 1254 &l &&" v, SgE 23ce
()-HIE2A, 9.88 o &&FNeH, o uf] ALA oA 79 (enantiomeric excess, ee) #S 99%E X3}
BFATHE 2). BTE 25 cis oJAAAZA, FFAE 2229 Z-He€He g (Z-selective reduction) o2 ¥
Astgon  FAdo R 4 7|A slollA 3EE 22a0] Lindlar v 2 1,4-benzoquinone® A3 5
TBAFZ g 3}ste] 53190k, 85%E 272 ¢7hd 43S (alkanyl alcohol)ZA, 35HE 2238 vl 43}
2 GAEsLE B8 94% &R 53T

35 21(29%)2 &47)d A= (alkynyl ketone) 224, LAId AE(alkenyl ketone)Ql 33E 13b(41%) 2 &
7bd A= (alkanyl ketone)$l 335 14b(49%) Bt} © 73 A2 el RhIR A4S YeERATHE 1), wls7kR
2, 319E 23a(320) = 2719 dFS(alkynyl alcohol)C.ZA, LAl(alkene)Cl 3% 15b(41%) = LA
(alkane)?) 3} 27(45%) Kt} ] 73k AthA <l RhlR A4S e, &, 4714 AE(EFEE 21) £
A71d U57E(3E 23a-23c) 9] A& el RhIR AL 34% mwto & yehgon | o] 7]Fo] BEau® RhiR 2
A (3HHE 1d, 54%) B © 43 Aol

RhIR X 3}xo] i3t Agjujde] &S Awnw, (R)-o]AAA 2 382 23b(27%) 7} (S)-°]A
23c(34%) 2 FAIM A Q] 23a(32%) K.t} o] 73 RhIR 43 A4S Jehdot. (2)-gAd d72¢
At)A 9l RhIR BAL 79%2 (B)-<Ad 4329 313E 15b(41%) Rt kst A4S Lehygo
cis—o]’d A7} RhIRS] &4 H-9joll AdsiA fAsHA oS Flsidint. dubdos | -84
8 dd 7125 y-AEe XS gtrd 7] Ee dfo]=54 7]7)F RhiRel A sl %36 e ds g
HE A=

in

*E‘Lmﬁ
°

[2&] 6] : 3,4-difluorophenyl #=A9 34 A4 & dd W€ e =& RhIR 2T &4

NN 4-FAE FAAY F2-24 A ATE vigez, Hd ag 3] Wygoew 7 A4
& 7FA|+= 3,4-difluorophenyl FAHAIE A8 th. A7) Scheme 3¢ YERA wle} o] 4-
Az FAAY T 94 o 3,4-difluorophenyl & o]-&3te] dvld AE(3gHE 30-32), ¥ <7|d
515(33a-33c, 34a-34c, ¥ 35a—35c)° Az, 7] FFEEY £ 2 AL d B2 Fho] HPLC
& Agske] EAEATHE 3

e o o

& e

A71d AE(3EE 30-32)F 100 pMoll A AHz ¢l RhIR &Ado] 17% mvto & Ah-3-als & A =
woh o Aok, 123, (R)-o] A E A (8FEE 33b-35b) = 838k (S)-ol A H A (8§HE 33¢-35c) 2 A A
(3}§HE 33a-35a) H.th 1] &40 Hdrh. BFo], #2 4 AES 7H SRHE(SHEHE 30 B 33a-33¢)2 A§
3= 71 4 AVES 7hRl 38R (3eE 31, 32, 34a-34c, ¥ 35a-35c)ETF T Ao 5{‘9}5}. npropyl7]| &
717 d71d AE(FFE 30)S AHZE Sl RhIR @Ado] 12%=2 A, 3,4-difluorophenyl %A F 714 &Ao] =
dom | o= & Riy A (SHE 1d, 54%) Hrh A& ek Aot

3}5H% 30°] RhIROl ZAgtels WS AdWsty] 918, RhiR A5A4 E'_E“(homology model)S o] -&3to] &
2 3185 1d9] in silico A = A (molecular docking studies)& F3}vt. o1 Ay, &
Tyr72¢} Al m-n stacking A =2H8S E3) RhIRF ”Eﬂ 3har, TI'D6834‘ FA2aA%HS s, 3sHE 1
Asp81, Thr121, % Ser1359} FAZAES 3= S B3R TH(= 4). Trp68> BHL-SHA o] XS
rhiR WHolA oA SMAR] olniito g BaEo] glom (o] wf, 7] rhiR WolAE QS T FHAR] rhalkE

N
v

o
oo e &
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o} (knock-out) 3+ WolA & 2u|gic},), ¥ Wy &7 xj&o] Zo|rt dojA4E(35HE 30, 31, 2 32), ¥
d Ho]oJE] (phenyl moiety)®] Tyr729te] n-x stacking & 2tgo] ¢rajdivts & It (% 5).

[in vitro - A& AEsH &4 FAH]

A Ay A F2-2d WA ARE dFEa, G4 lash] A8, dEd sEE T 2 2o o
EZo & (3L 11a, 1lc, 11k, 1lo, 13a, 30-32, 33a-33¢c)<S AWali, Atzel AWE3HZ A2 A
RhIR 23 24, RhIR &8 24, A4 vo]edE g4, A A% 2 dxgy= Hgaks 3171 & 30 e
Ak, #Ad el 4'-0H V& xﬂﬂfﬂ d-9-, RhIR®] ZJFL gAo] sl gagon (e 11c), #HAd g9
3'-0MeZE 3'-OHZ tAI3F A9, RhIR A Aol Z718tF T (FEE 11k). FFE 1lo ¥ 13aZ v w3k A},
7hEdl e B-stol=F4l 7]e] 55 RhIR @40 H5Ao)x] ekt s A4S 7 dvd AE
= (33E 30-32)2 RhIR 45 F7HAZTE. B3, (R)-¥7]= (alkynol) (3H3& 33b)2 (S)-47]

~
Lt
']I?_,('

%

=

=
33c) ¥ FA9A(FFEE 33a)iﬂr H Y2 RhIR A% A& ZErh, 1 30 Yeld upep Zo], A&t
SEELS 1000 pMelA %= RhIR & TAS Jehlx] &shth. shd, 7]E] BaE RhiR d3A(sHEE 1d
1000 pMolA A<l RhIR &8 o] 37%th. tZz2d nuds u, 3% 1lo, 13a, 30, 31, %

L
€ 2=

f
re
ot e foox ox ¥ o I orr oox M fo

00 wNelA A vieleag A Adfslh, 530, A 08 FRA0E Spel vlens 3
oF 476 ARPOM, ot (5)-6-WAFGHGE 1o) R /12 AAGHHE 108 o FEAd, =,
Wel SHHEES AT 44 A9 S S48 Au S9HE 31 0 82 100 wielA AT ARE o A
ou, BYE 30e ¥ wmelA AT FFol obTd o] glolrh. Whol, RuRE el YlEA
A Preels = AL Fao] BHL datt AoE el v, Fawelwso] YAt oY

A
274 A 5
3 Axb, 714 74 s RhIR A A9 33E 30( 9l RhIR 4o 13%) AHE Id¢E 5 73 #
2y = Aak42%) S VERIY. 3, 3EE 302 A3 RhIR A4S 7HAY tHEZC e L3y
ve e (stgE 7, 8, 11d, 11f, 21, 23a, 23b, 2 23c) Rt} Ao 4GS Asfsx fowA ulo]
P4 2 Fxd= S § ZeA AASATH(E 4).

He &2 ol N Jp Qb

to

X3
rom - 11a T e M F 110 F 13a
SRS SR P
F\r_\‘ 4 FL /,/ FJ\ - rt/«:l F I j F’[L |
R % E Y om T € b ¥ 330
Relative RhIR activity (%) Relative biological activity (%)
Compound* Antagonism® Agonism® Biofilm formation? Bacterial growth® Rhamnolipid production®
10 100 100 1000 10 100 10 100 10 100
ic 86" s 3 & 86 71 96" 101 76 68"
1d 747 54 4" 37" 84 69" 95" 98 58" 45~
11a 737 65" 4" 5" 82 65" 102 95 73" 57
11¢ 89 94 2= 4 88 73" 96 95" 91 83
11k 60" 43 3 5™ 84° 727 99 104" 56 50
11e 60" 20" 2™ o 17 53" 101 105" 63" 50™
13a 53" 517 4" 3r 80° 617 103 103 647 62
30 3 12* 4" 4 68" 47 103 99 577 42"
31 29" 16" 4" 6™ 5 55" 100 89" 59 49
32 39" 17 3 5" 1" 56 100 88" 607 58"
33a 45" a2 3= 5 i 60" 100 104° 75l 49™
33b 45" 25 37 5 74" 60 98 102 60° 48"
33c 59" 387" E 5 79 647 98 99 59 527
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Relative RhIR activity (%) Relative biological activity (%0)

Anmgoni Agonism® Biofilm form ation® Bacterial growth® Rhamnolipid prmlucl:ienaf

1c 15+ £ g 81+ 97 5*
1d 4= 4= 81= 95 68"

7 41** 2% 9%+ 89 69*

1la [k 4x% 81* 101 67*
11c 04 st 82* 101 95
11d 512 0 e 74* 105 83
11f 354 3 75* 102 &8
21 20 s e 2= 102 81*
23a 39 i 80+ 08 &85

23b 27> 3= 79* 100 F2 il

1l = gl tiakste] 7 4=E RhIR 23A9) 312 309 F3HE 9 MBS BAS
o] wj, ¥ HrxTow IFE lc, 1d, L 4- %Jﬂi(@w% 12a) & AHgstelch. A4, 47] vl 33HE<] RhIR
[Co #bS TF2 5%(0-100 plolA SAskdck. 1 23 33t 1c, 1d, 12a, ¥ 309 ICp ZH7F 9
218, % 26 uM2m (= 64), ol=ZM4 F3HE 300] 7Hg g RhIR AIAAS A8t e, & Uy
las B pgs A 2=¥19] LasR 2 PgsRel tiatste] spstEo] ad 9 A% &4do] w59 QS Al=glof Fofgitis=
AL Felstgnt. A7) u §dEL 7217 0.1 2 10 uMolA] LasR- 2 PgsRe] 53 A4S EE, PgsRe 43

S JEA U= 6B 2 60). 28y, (9)-6-FAE(FFE 1c)9 LasR 43 &4 o]dd] HiuxS)
om B o 4-AAE(3FE 12a)2 Lask 243 A o] gk HE& 3913 vl o)l Ao Ay} UX3}

]
Aok, 74 7& 13k RhIR A &AQl 3182 30 LaskR 2 PqsR¥} H|m o] RhIRo] =& MBS wol= ul, $4
gk RhIR AgA o]l &=l

|, A7) U SRR AT A 9BS FA FoWMA(E 7), 10 pMllA 14 ~ 32%, 100 pMelA 29 ~ 53%
wleire] HloloWE FAS 7eA AT = 6D) =Y 35 W87 (drip flow reactor)E AFE3te] T3
nlo] @ AE A3 (dynamic biofilm inhibition)E 48AIFF&<E B4 331 th. xS AP WA FE

2 44.15 pn/um 9 39 2 53.90 pmel FAES UERAQITHE 8A). E‘r—E— B E(3EE 1c, 1d, ¥ 300
Aele 45, o gk EakE Fee] nlojeHES A3 e Byol FAE et &
3], 3HHE 308 Hlolo =B AAMS 74% A on, g@stE @ dwde] ok 747k 39 @ 724 ZAAHTHE

=012 A Ado) A, 3EE 302 10 2 100 pMolAd Hxel Fwegld= NS AYE] g AoeH(E
3 RhIR 43A= d=dy= BAaS 243 4= glon, uHlo]o 3 ggS 3

©
=
)
o M

Ir
2

(bacterial twitching

=]

3

4
g
<
~—

S S7HZIRR, vo]ledE B Bl B H s JES vt dxgvs S &
ZAdE HEat rhld WolAl= WA FEo] vlo] A ES PASA &Fkom, o= RhlR AIAC o3 =
Hegu= Ak Adle HEe] vloledE IS 24T g Avke AS dERATE. (o] W, A7) rhid ®lo]
Ae s A4 FA1ARQ rhldE Hobs-(knock-out) 3 WHo| A& oJu]sit}.)

e RT-qPCRE ©]-8-3to] k3t 300] AEld wpoledE MxolA dwgfd= 44 a2 (rnid) o] Td
S SAToEZN (% 9B), ¥HE 309 & FEE voledE A B HAIA AA ASF ral Al=E Y
AshAl Aol Avks AL ER1ekqith. RhIR AFA (3H3HE 1d, 12a, F 30)+= SHeHE 1c(38%) Kt} wlolQ
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13 511 (65-79%), ©1= rhld B@o] RhIR A S 24T
& 237] RT-qPCR ﬁg 2 B3] = 300 HEwo] rhid HEE F 2AFo 2R
& FQA. F, rhl A=W pgs A2US SHHoR
5 dohs Hol Buson, ol R pgs AZ® el PAE meistel,
Ao Hgshe P54 AFOE A1§I, RMR HAAE pgs AEALS ANG
oma soApolohd A Ao oA A At AT 2 W9 hip ol WAL ohyd
(vild-type) H5Furh @ bolold e & AABATHE 00). EF HEE 308 HxTuct 59 Abolopd 4
e A% BEAAT. TE, AUE 305} iR WeNS AEE 2 B4 A AL A7} glglom
90), ol BHEE 300 RMIRS FAFOEA 3 eAolold PAHe A7 WO, oldd Aol HEit
o) o
I}

H

=

P

oz

oA I QAlolopd S Aatel= A9l wEo] gtk RhIR &FAE 71%#<Q 9] 9 Afolopdo]l ALY 7] 2 Ao
pags Al=®S ATkl G k. A& ATellA, rhlR WolA| d FdA, 53 g
= A AEH SHAR(rhld B rhlB)E A}, las- X pgs- T A= Ao AEgS v XA ok}, I
S Atolobd AN #H FAR(phzA-D)E rhIR WolAdA &3 2AHYY. B Agd

Al T Atolod ABs}shA Tr%jz}(pthl—GJH stz d 2 7FAaE ¥ QAjo]o}
, 2 o] RT-qPCR AF Ao w29, rhlk HolAlE v& QS ¥4
ol AaFS FA P, rhld D phzCl % ZH A ZTH(p<0.005) (= 9D).

Lin vivo - A WEH A AH}]

© W AAAA Y (Tenebrio molitor) fr5 APgE Wk 345E 309 & L8t 5ol =&
& FARRE A, Hx uld AR S7] AlEske] wfkdt A 20kl 70%7F AR SRR 10). 5}6‘ 305
At FEol BEE2 FPs] g oF 80%0 ol MY VIZF E7HA ALY, wE, HEe] rhlR
HolAlE FANE Fr52 Mg A 2092 F 90%9] AEES HEY. =, 5ol vdd £5=(0.01 ~ 10
Do) gl =st @7 ralR WolAE A 45, 259 AEES #xgdE sk wet S

o2 &3 RhiRo] =AML Artell T3 Adojzt= e FQlsklth(= 11). wepA, & 2] =3 RhIR
AR e 302 54 A At FAA EHE BEAsRe RN Hieggs B g oAtelopd LS A
(= 12).

ojdor g W&o SAR F-iEs AAS Vlwslanl, gl e AAE 7R Aol 9o, o]
A A Ve X v A FEd olw, ol ofs) 2 o] Werh ARE = Aol obd A&
sk Aot} whaby ¥ el A MYl ARE ATFEH ARG SR oslel Aojdria &
Aot

z=9

EW]

OdDHL (1a) BHL (1b)

O OH

DA/‘K)\/\AQJ\/\

(S)-6-Gingerol (1c) N-Cyclopentylbutyramide (1d)
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EH2
mAU
(S)
(R) o
g ;@/‘W\
s Racemic (23a)
(:)H
/0 4’
ee > 99% i (R)-configuration (23b)
OH
o D/\/\/\
ee > 99% i (S)-configuration (23c)
0 5 10 15 20 25 30
g (min)
EH3
mAU (S) (R)

OH
Fj@/v
F

Racemic (33a)

OH
FtE:j/égJ\,ax
E

(S)-configuration (33c)

ee>97%

M
il

OH
FI:j/\/\
=

(R)-configuration (33b)

] i 2 4
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Relative RhIR activity (%)

(c

-

Relative QS receptor activity (%)

-
N
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-
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o

@
o

o
o

Y
=

n
o

o

Concentration of compound (M)

== Control

= 1c

4 = 1d

—12a
- 30
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Relative QS receptor activity (%)

B
=3

°
=1

3
=3

@
=3

s
o

n
=3

LasR PgsR

- 10 M
1 100 uM
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k1
N
3

0.16 -
_— 10 uM
-y 1 100 pM
E
=
0 0.12 -
0 * L3
(=] * *
e
‘§ 0.08 -
2
(=2}
5
g 0.04 -
o
3]
m
0.00
1c 1d 12a 30

Control

Volume: 44.15+1.13 pm?/pm?
3.90£1.95 ym

Volume: 18.70£0.71** pm*/un?
Thickness:20.3521.89** ym

1
2

Volume: 14.44£1.08** pm*/pym?
Thickness:20.17£1.67** pm

o

L ™ m W

Volume: 11.3321.58°* pm*/um?
Thickness:19.52+1.01** ym

4
zum]

LI ®o B0 20
)

(B)
- 1'?mml

4 = 1d
o8 =30

Carbohydrate (OD 490595 nm)

0.0

m— Control
=1
= 1d
3 130

Protein (OD 750/595 nm)
¥
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k1
N2
©

(A) (B)
E 12 15
.: - 10 uM ‘m— Control
F4 = 1c
= BT
>} _5 12 —i12a
g 2 - 30
[ 4
5 g o9
b4
3 i
g s 08
g k:
s & 03 o
E
B
. 00 .
C D
© ., © .,
m Control —-— WT
== 1c 1 ashiR
- 1d 1.2
9 =12 -
- 30

0.9

0.6

0.3

Pyocyanin concentration (uM)
£y
Relative QS gene oxpression

o 0.0 o
wT amiR lasR lasB rhiR rhlA pgsR phzCi
=910

ArhIR+DMSO

40 _;_ WT+te G
—h— WT+1d —0
20 | - WT+12a
== WT+30
—4— AMIRYDMSO
o . .
o 5 10 15 20
Time (day)
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Survival [%)

Time (day)

Inner membrane

@

Outer membrane [
0]

T

—» Positive regulation phzA-G rhiAB
—INegative regulation H_ H_

Pyocyanin Rhamnolipid

|

Virulence fa::torsl
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