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-5 (Pseudomonas aeruginosa)~ H A A T 250l Al 1A A3
=5k €11 ¥ ¥ 3f (human pathogen) 0.2 A, E}% A} 7F$ (infections in burn
wound), ‘d3EA A S (cystic fibrosis), 74 ™ & ¥ (acute leukemia), 7] &
©] 2] (organ transplantation), 4 ¥ S=A} nj}oF %%(mtravenous drug addiction)=
frabeto}, Al A B A 7] -1H(World Health Organization, WHO)Oﬂ =W, S5E S
AAgE Fo7F Q- E = T 85 Bl T ShEA, i T2
nlo] @ 3 E-(biofilm)< &4 8l 7] wfit-ol] HH & sF A Ao t sl A = WA
ZHAH, A A a2 2 7F AR el A E 2] ARFhef o] E(self-produced
exopolysaccharides) = ¥ ¢1 vlo] @ A &0 el 2 14k 3 of] o & A 4] gh},
H}o]gi‘éé.ﬁl 9]‘5‘]—%4 ;‘(]J,]_/]‘cﬂ-_l, z ?j?ﬁ /\]—f%jZJ 2k ﬂﬁZJ o7 J}]:HH O]’7ﬂ
AR, 58] &4 o & nlo]l L E-& 17k Al ZHSlel oF 80% 1= o]
now, FAA WAL F7EA 1T

A<= €124 (Quorum sensing, QS)-> )84 41 & - AH(chemical signal
molecule)E -3t Al 2] M| 3E-A| 3 2] A} A F-(bacterial cell-to-cell communication)
HAolm, Algto] 37 W3te] tgate] M= ZBRE T/ & Y% F g}
M7t X (bacterial density)7} 574 $tA| X o] el 31514 NS #AbE 3
3% (collective behaviors)S ZA317] Y& 15 2] Q1A A 528 A (cognate
receptor) YA 3} Agtet a1, FA A HA S MEA| It H5 S A 7HA F 2
QS Al 2=8l-& 7HA ), o] 52 A 2 ddst AR s & 5563 I3
135432 AHLs(N-acyl L-homoserine lactones)-S QS A =&l 2] 21
AMGsTh A& 2] 02 AHLsYE LuxI® &4 5249 : Las] & Rhn)oﬂ
AAEE A1, Al EA 9] LuxRE -84 (¢] : LasR 2 RhIR)el 2] &l 14 H T}, Lasl 2
RhiI-Z Z}2} Al & 72} 2 A OdDHL(N-(3-ox0-dodecanoyl)-L-homoserine lactone,
3}31E 1a) 2 BHL(N-butyryl-L-homoserine lactone, 3} 31& 1b)S A4 SO 1).
pas 3] Z(pgs circuit)i= QS| M| HA| Al 228l 0 2 A pgsRell 2] 3] 12] = = PQS(

Pseudomonas quinolone signal)ye 53l Z=d ¥t} 47| Al 7FA] Al 281
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s AlZ=Elo] A5 A 0 7 5t o] QS Al 2~¥ o] 7H A9l ol f1A8h7] wjsol Tt

W pplS QS Al 2 Blol| A == 3 o8kl o) i B985} 31, RhIR

Z A A (modulator)el] el A 3= 7] 9] ¥ 1% %] ekkt}. 32 BHLY} RhIR7F

A3 2rg-o] A A 24 & A Al(agonist) T 4 A (antagonist) 7 A H a1

vl olt}, A # &2, RhR &3 248 71X BHL A 7}
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=59 LasR A&A7F 2 = A& ¥hel vt 9l
[9] Az 5]
A (structure-activity relationship, SAR)E 731 =, (S)-6-F A & Xt} -2
A AL S 7 WA Fo] F22H o &2 BHLY §-AFsH7] wlFo] RhIRel ] 2
ehetth= A2 gelslal, 5578 RhR A A 24 XA F FAFA 9] 1 #121,
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A2 AARE A8l st 7 §F RhIR A3 A& L8t
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AT 5 9= 4 A F FEA B E, Ei= o] of ehalu] A, o] 4 A, i
oFe}a o % 518 Tbs @ 42 Al Fehs Lol

2] 2wyl e B ] A4S FEA SR, L oo Al A
N YA, Eiz oA 0 5§ R B FRAV O TP
uhol QW E 4 oA & 2T AT Lol

3] ER 2wl dE B 4] A4S FEA SR, Tiz ole] havlA,
oI HAA, i kB A 0w 58 5 Pe FRAVOE T AR
Ayl o, A8, Ei A oFeHY 2 BS AT Aol



3

[

4]
e o

T

1

ko)
-

L

SE

ofef ol 71 A =

PCT/KR2020/011180

ol A

[e]

=
= -

7

=

-

H A ¢ke )

WO 2021/040333

T T -
ﬂ_AI_IwwL ~ o o \)AT LMVL
% o T BN _ﬂom Q03 g
nN v oW DIReY A
Lt — e} @_.E Q — T.Iiﬂ‘._ T.I';O UT.c
ﬂ;lﬁo or H el ﬂﬂd X = 3 s
— 0 EOLdﬂL. Nfo XM X Al o
S RABe L Ll oF BT
—_— Wi z.L :.L ,AE ﬂﬁa | o -~ =~ \JII‘_lwwL
v W 2 T s T oM < T
D =i P I 9 Cay Mo
o o T g WL W "o
& _wﬁ or K T L P ™5 % il il
\ o X],Er‘_ﬂmuujm ﬂ%m ™ % 9
_[E « N 1_.0 o \‘_JII = \‘_JIIHT vA‘._ ;OL
s — & — Lt X Lt w X BD X _
~ - At WoZ o <+ Jo
© G T 2 2N = -2
> N = — = O & oF § of ol 1IN
— — N _ .
= % TR iay Wamlt o E
N 0 X ~ 1.7!1_ A ;OH —_— (‘I,All\l‘._ < HO'
T P o "y TO T T R XK
o Gl ° o ™o p = BN - T =] :.L
dﬁ Htﬂ, @aaﬂﬂwﬂmdlﬂﬂ__ulﬂéi ol
2 - B NG TR L 5% % S
= = X <O R M0 o b e = oo < Tor
2 o R | e P BT
N * € X Proox gy o
~ 5O s NEN S B e ~ B
N o 3 o = o 1B 5 Ltmm. —_ N
o) ﬁa% & @aauﬂ;ulﬂﬁulzlgﬂ;';lo o
do W o= B O VW ko S S 0
o AT%%M -t mw_mﬁﬁﬂobﬁdlﬂﬁdl% M_UVO
T oW T e = ﬂ?ﬂﬁﬂiﬁmﬂ@ﬂwmﬂ% o
R N ™ o ) o R W
L xiiaz MAETEZpIEsEiI. €2
W EwT PhEhrsreeTEnTex T
= T = = = = — = =
= = o= = S S a8

A
sl

O]‘S‘
&+

ME

T .

= 1 WA 2]

hAs

21914, X, Y, 2 Z
=

b

o
o

polar, A7 R':=

[s)

|

o]

T .

Tald 2, A7) (3}

=12 2]

[}
NRR' Foll A A& =

(3

[24]
[25]



WO 2021/040333 PCT/KR2020/011180

| | | | | | | | — — — — — — — — — — — —
S L N L N L N S P VS T S USROS I U T US T U T US T US T NS I NS
~N N B WN O~ O N0 00NN PN~ O O
[ [ [ e [ e [ [ S— [ [ [ [ [ e [ e [ [ S— [ [

[48]

B ol the TR RA, 7] (31814 2)2 BAEE QA4S F R 8]

(I)X OMe, Y=0H,Z=H
) X=H,Y=H,Z=H
(3)X=0OMe,Y=H,Z=H
4 X=H,Y=0H,Z=H
(5)X=0OH,Y=H,Z=H
(6) X=H,Y=0Me,Z=H
(HX=H,Y=F,Z=H
8)X=H,Y=ClLZ=H
9 X=H,Y=Me,Z=H
(10)X=H,Y=NMe,, Z=H
(11)X=0H,Y=0H,Z=H
(12) X=0Me, Y =OMe, Z=H
(13)X=F,Y=0H,Z=H
(14)X=OEt, Y =0H, Z=H
(15X=F,Y=F,Z=H
(16) X=Me, Y =Me, Z=H
(17)X=0Me,Y=F,Z=H
(18) X=F, Y =H, Z=0Me

gk, 2y & (3184 1] B (8131 2] 2 A H = 4 A E FEA
3=, iz o] o] ghAlm A, o] A A, B ofst A o' B 75 d 1
o 2 ¥39stE vlo] 4 E JA A& A EE Al gh
o] A FH o 2A, 47| vlo] & E &-& =51 (Pseudomonas aeruginosa),
A A 2l it (Salmonella spp), 2 & (Shigella spp), 73 8] B 2] Q. (Vibrio
parahaemolyticus), =9 & (Vibrio choreae), ™7 O-157(Escherichia coli
0-157), 782 2 8L el (Campylobacter jejuni), 9173 43 (Clostridium difficile),
A X+ (Clostridium perfringens), DA o} A< +(Yersinia enterocolitica),
3] & 2] 1 (Helicobacter pylori), ©} W v} A 2] T (Entemoeba histolytica), A| #l|-F-2=7F(
Bacillusu cereus), B.& ¢ 72> (Clostridium botulinum), ) & 5 M A (
Haemophilus influenzae), ¥ 8 -1-1F (Streptococcus pneumoniae), = ¢} 1| t] o}
¥ & (Chlamidia pneumoniae), B X 2.4 2} 3| & - (Legionella pneumoniae),
&3 2t (Branhamella catarrhalis), A 37t (Mycobacterium tuberculosis),
n}o] 7 &2t = vl Mycoplasma pneumoniae), AS 5 A 1 (Storeptcoccus pyogenes),
1’4 3 €] 2] o}t (Corynebacterium diphtheriae), ™ & &l 1t (Bordetella pertussis),

Y 1t (Chramidia psittaci), M 1 A & WA A 3 52 S~ (methicillin resistant
Staphylococcus aureus, MRSA), ™41 (Escherichia coli), Bl ‘1 (Klebsiella
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pneumoniae), N E| 28 E (Enterobacter spp), = 2 ¥l -5-2=Zx(Proteus spp),

ol A Y] E BV E| (Acinetobacter spp), “& 11t (Enterococcus faecalis), 3578 -1 (

Staphylococcus saprophyticus), B8 -8 1 (Storeptcoccus agalactiae) 2.2 O] F0 %

T O ZRE AEE 158 o]/ ol s FAE =AY & Ak

Py o] thE P24, 7] 4714 E f- 24 838> BHLY
<

F# 0 fAksko]l RNIR A 21848 747 210 = A4, 449l RhIR 213
2ol ot ulel ol F A B A A A JAS 5= = A=
3k

et B RS (e 1] B (3194 212 BAEE 404 R F5A
s3tE, i ol o] Av A, o] J A A, = Fe A o2 58 T d P
§EAR O Fekais AT 2ol i B A md ket 2B
Zcaci=s

woukn o] o) palel 24, Y] Ad AW FEA A RE A, 3,
A, ol 2= 149, AAM 239, 'aA 249, =9, A7 A
Aeded, A o] Al Bl = o] = A 2~ (meloidosis), AW 74

(nosocomial infection), ICU | &
ol B4 (CAPD) &4 2 H 5] o 3 | 2 (biliary stent blockage) 2 ©] 51 21
T OB RE AEE 1F o] e AAFTd o AT

g o thE o 2, 3] 4 A F F A BHEe 2
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%12 59 A< 212 (Quorom sensing, QS) -8 A <} “iﬂd‘lé}b

¢l ¥ *Hendogenous molecule) 2 34 - AH(synthetic molecule)®] 7%

o=
)

ol

o

L =
o

k1
o ‘r\’r o

A

|

[*N
2 -

=4 % Fr A 3}8HE 23a-23¢9] 7ho] & -3l 5 (chiral resolution) S
Epul Ao

T3 7}01 2 HPLC 4 3} 2 4], 3,4-difluorophenyl F 5 A (A) 3} 3& 33a-33c,
(B) 3}3HE 34a-34¢, 2 (C) 3}3HE 35a-35¢2] 7Fo] 2 -3l 5 (chiral resolution)<-
LERH Aot

%= 43 RhIR 45 5 9 (homology model) ¥} 37 3}3HE-30(=%) 2 3}3H= 1d
(¥-8)°] =7 ¥ Z(docked pose) LFERI Aol Tk w7 2 74 AAE 247 pp
stacking ¥ A2 3 A3 282 VERATL

%= 53 RhIR “J-& %2 (homology model)Z} 7] &7]d 7| & (alkynyl ketones)
(3132 30-32)9] 527] ¥ Z(docked pose)E HHERE 2ol T (A)= 3HEHE 309
5 R (B AEE 38 B 2, (O e R B E=2E
Yep,

% 62 3}3HE 1c, 1d, 12a, 2 309 in vitro A =31 4] %]’*3% el Ao,
DMSO= &4 &, 3h3HE 1c, 1d, E 12at= FA U202 AFE-H o)
(A)+i= /‘LEH A2l RhIR 4 8- #F-1k-5 24 (dose-response curve) S, (B)i= 33 =9
0.1 2 10 uM ZFZFof| A 2] At 491 QS -8 A(LasR 2 PqsR) ¢ Z4 S, (O)&
31et=29] 0.1 2 10 uM ZHZHoll A o] Aol 4] Q1 QS 58 A (LasR % PqsR) 7‘461
ﬂH_ (D)ﬁ— Q_GLH /] 10 == 100 M1\/{@1] /\1/] l-;l-:_f,-(-/] 7<4 XJ u}o] o .JJ E
A& ek Aoloh ((+) thz " thH] P<0.005 2 (%) thz " thH] P<0.055
bt

%= 78 A4 27 (static condition)ol] 4] 10 B+ 100 uM <] 3}3H= 1¢, 1d, 12a, 2
305 A g] Eﬂ S o] AYe veERd A o]q_ DMSO7} &4
(O 22, 31eHE 1, 1d, R 12a7F A thar 2 &2 AR& S ATk ((+%)
th 2 thHE] P<0.005 2 (¥) u}z% thH] P<0.05Z EFIT])

%82 10 uMe] 83HE 1¢, 1d, ¥ 302 & 271 (flow condition) & = lr;i:riL/]
vho] @ I & A& ERY Al olth DMSO+= 4 thxah, 33 E 1¢,1d, % 12a
G w2 AR AT (A= vlel EE ] F FAe] w2
glo] A 271 @ v A (CLSM) ] 1| A &, (B)i= EPSol| A
=3} &5 (carbohydrate) 2] &S (C)% EPSol| 4] v A (protein) @] Y& EF

Zlol T}, ((+) thZ& - T H] P<0.005 2 (¥) th &+ i H] P<0.055 ERIT])

5 9% 3SHE 1c, 1d, 12a, 2 30 A ol & 500l o $F QS-w =4
FA o] W 1 4] ¢l2po] AAbo] #3E Aot DMSOE &4 x4, 33HE
1c, 1d, 2 12a+ A 27702 ALEH AT (A& 10 £ 100 uM 2] 313HE
Aol W of A wEarel o g v = A4k, (B)«= 10 uM 9] 313
Aol & vlol L dE AlZ ] F A rhidA LA L, (O)F 10 uM ] 313t =
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Aglel upE oA FHmt D rhlR WOl Ao &%k 3] @ AFo o AALE (D)
of A& =gt L phIR WOl A 2] % ﬂ% Q1 QS- o A e & e
%= OlE} ((+*) thz= thH] P<0.005 ) 23 i8] P<0.055 LERWT)
T 102 10 uMe] 3}3HE 1c, 14, 12a 2 30 A ol t& 5 d& FAME

ZA 74U131(T molitor)2] AF8E & W ELH Zlo|th DMSO= &4 t&+, 313t=
lc, ld 1233‘ 01:%4 LHZ—TL o7 A}-Q—Q Iq_

5112 U FE 5 50.1-10 pM) Y] Hee] 9 =5 A 23 A s g FA
27 A 2 5o AMEE S YER Aotk DMSO7F 24 thaa o =
AF-& 5 AT

5125 318E 30 A 2ol whE s o] QS Al 2HlE 2] 919 2HE
% d(working model)& W-EFH Al o] T},

49l AAE A% A4 F

H g 25 & nlo]l 9 A E S A 2 A olxp A A E Y5 QS Al A~ E
ZAA(QS system modulator)®l] T3l o] o] A+ A} 4-F A F [-ALA Q] rhl

-RhIR A& &4 & gelsto] & & A8t qlt

Huop Ao, & dyaAES (1) (S)-6- XA Z BT &8 44 AEE 7Hd
KA Fol 722 0= BHL# frAlat7] wli#¢ll RhlRol ©] 2 AjFsth= 4, (2)
Id 31E] o] 3 xpe] o] X3V A7t 2= e A= FQl A9,
7% RhIR 43 24 & etk 4, (3) 9lld aLe] of 4 =] of A7) +=
RhIRT} 54 A3 A3 228 8= Au) 24 T4 X871 7F A 8542,
w28 A= F 4= OHY 4 9-, RhiRoN ¢ 78t 232 & 7t A, 4) Al d

A &F 7R 7] Alol7h Ak A, ol T A% B dd A TS T =
332 US55 vl 28 E RR A @A = 4, (5) (B)-LAd 3H5HEo]
(227 e R 723 RhR A3 2348 7hd s 4, (6) d 7] 2
v-Zpeloll 91218k 742 d 7] Hi= Sho] =541 7] 7} RhIRol A 3ah=t|
FastthE Ag gl

A7) AR E, & A AES (3182 1] T (3o 2]= B E

i)

x]
4-ZN A F F A 8}3FE©] RhROl 73 23 113815 3 713 © 224 RhIR 4 &)
A S 7HA = vtol e 8 WA B SRR A AR e S E T
AN, olof] - kg 2 AV [3hehA 1] = [3}oHA 212 A E = 42 A &
Fe A sHgh=, 1= ol o] gAlu A, o) A E A, = ofst A o= 38 7
D& FEATCE ¥oah= Al A o, X5 = Xwhg ofsh4|
ZAZEATE 5 AU

g o A gof, el & Bk o] A E o] Fo] & ko] WA, St K=
ARG AAA 7| AL} A A 7] = BE Y E ov]sta, "X am e B iy o
2= FAR 7] A3 FAVF EAHAY o] FA WA EE B dHE
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E= (382 212 B HE 4-AE F A 3Hhe = o] of ghAv A,
ol A A A o] U Fo]&H2 0.5 ~ 30 mg/kg, B2 8= F 10 ~ 20 mg/kgo|H,
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FHE ool BE O Wi /|E0] AEAY A, TEE A, FE A w
2 QY E s w2 A A9} ) gsto] AbgE S 9ok,
[87] g o] WE 4 A F A 3ghE i ol o gRAn A, ol H Al =
st7]eF &2 3 A& ot Az g glor, 774 4] & & 517] [Scheme
112 ¥ 28] E Agste] 335 11 A 3132 122 FAl8HE 34 S
NeEFA o 72 T A8k Alo] AL, 8}7] [Scheme 2]+ ﬂ A 72 A (rotational rigidity) 2
Ao S Ay st 3H3E 17 WA 3H5E 273 et A& EfR o s
LA gk Aol 87| [Scheme 3] 3} 3& 28 141 A 3}3HE 352 A S A S
NeEFA o 8 L A[g Aot}
[88] [Scheme 1]
[89] a:X = OMe, ¥ =OH, Z=H
0 Q 9 oH B X=HY=HZ=H
X ; X S i Koy \W\\/\ ¢ X=0Me, ¥Y=H Z=H
2 S S et} dX=HY=0H 2= H
v Y YL(;/ e X=0H Y=H Z=H
3 z z £X =, Y5 OMe, 25 H
9 10a-10r 1a-11r gX=HY=F,Z=H
X=HY=ClZ=H
i EX=H Y=MeZ=H
I PXeH, Y =NNey ZeH
o OH KX=0HY=0H 2Z2=H
LK = OMe, ¥=0he, Z = H
XI;/M mX=F Ye0OH Z=H
e X= 0B, Y =0H Za=H
Y ] o XeF YeF ZeH
X =Me, Y =te, Z'=H
1eat2r ::x:o::e:\'::,zw
rX=F Y=H 7Z=0Me
[90] Zhkg-o] 23 Al m= v 3 @k (1) obAE, ol ¥HE (= £, 10% NaOH,
21 2 ~ 24 A ZF, 329%:; (ii) THF/hexanes 3}l 4] LDA 1.0 M, n-butanal, THF, -78
°C, 2 ~ 12 A| 3}, 24 ~ 60%; (iii) H, gas, 10% Pd/C, MeOH, 2, 2 A| 3}, 43 ~ 93%.
[91]
[92] [Scheme 2]
[93] J o i o o B Lo &
;z [*; Hoiw ?U‘LHL. ?m L C?@K
/S«\[< /S¢K /$.W<
1% 18 14
0 T AL iy
,/Ok/\/\ /Ei/\/\ gmm _V'mm\/v“
. /‘3'\/; . x"i\';' TE 2
T T o
(,SifK m SI:I(: 22 faceric ) \/\/V\ /::} %
22 (yontrtn 1/7 -
l\z lv " T< 27
[+ OH
RN o #
1 7
O HO .
21 239 racamic
23t (Froonfigaration
3¢ (Srconfiguration
[94] b o] A ARz vh3- 3 ) (i) fer-Butyldimethylsilyl chloride,
imidazole, CH,CL, 2 <=, 18 A {}, 94%:; (ii) PPhs, CBr,, CH,CL,, 2 <, 3 A %}, 98%;
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[95]
[96]
[97]

[98]

[99]
[100]

[101]
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(iii) hexanes &}l 4] n-BuLi 1.6 M (3.0 eq.), THF, 2 =, 2 A| {}, 96%:; (iv) hexanes
3ol Al n-BuLi 1.6 M (1.1 eq.), N-methoxy-N-methylhexanamide, THF, -78 °C ©f| 4|
22744, 16 A Z¥, 75%; (v) THF 3Foll A4 n-Bu,NF, 0.1 M, A, 1 A F,
94% (3} 3= 21), 94%(§]r t = 23a), 94%(3}31& 23b), 93%(3}31& 23¢),
70%(3} 3= 25), W 94% (313 = 27); (vi) NaBH,, MeOH, &+, 1 A %},
77%(3} 3= 22a), RuCl[(R R)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 A] Z},
88%(3}31& 22b), 2 RuCl[(S,S)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 A] ZF,
68%( &} 3& 22¢); (vii) Lindlar <], H, gas, 1,4-benzoquinone, MeOH, 0 °C, 1

A1 ZH(3} 3= 22a); (viii) H, gas, 10% Pd/C, MeOH, 2 &, 2 A| 3}, 94%(3} 3= 22a).

[Scheme 3]
O
o] E & Lz /M\
E ’l.\ i = f i F\ /‘\\\\. ////// Jii F\. s //://( n
oy T T
» F £ g 30n=1
F Mn=2
28 28 3Zn=3
338 n=1, racemic
33b: =1, (Rp-configuration
- 33¢: n=1, (Syconfiguration
’ R 34a n=2, racemic
v 34b: n=2, (R)y-configuration

34c: n=2. (Syconfiguration

35a; n=3, racemic

35b: n=3, (R)-canfiguration

35¢: n=3, (S)-configuration
(ii) hexanes 3}l 4] n-BuLi 1.6 M (3.0 eq.), THF, 2! <, 2 A| ZF; (iii) hexanes &}l 4] n
-BuLi 1.6 M (1.1 eq.), %] 4 $FWeinreb amides, THF, -78 °Coll A A 2714, 16 A 3t
72%(3} 3= 30), 88% (3= 31), E 72%(3}3 = 32); (iv) NaBH,, MeOH, 2+, 1

Al ZH(3}3HE 33a-35a), 88%(3} 3= 33a), 80%(S} 3= 34a), & 86%(3} 3= 35a),

RuClI[(R,R)-TsDPEN(mesitylene)], KOH, 2-propanol, 4 A % ]’(§]r 1= 33b-35b),
86%(3}HH= 33b), 82%(3}H 3= 34b), X 80% (3} &= 35b), & RuCl[(S,S
)- TsDPEN(mesuylene)] KOH, 2-propanol, 4 A| {H3} 3= 33¢-35¢), 86% (3} 3= 33¢

), 82%(E}3H = 3de), 2 82%(3+ & 35¢).

2 YR ARE S G e 1 LA 5L
o5t 574 WAl EE srol el A sta AAlskA A stas Bk el ol
e 59 A Qo] dlal kel = Aol o, ¥ W el 4 3
1% W) EEHEE RE WD, FEE WA AR EPehz Aow
ol 85| ofof G}, ¥ & M 3ol glol A BAE FA v1%0] HE AL
Mol 2wyl A8 5 5 dvkn BeEE= A 1 AAT YL
e,
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U o] AAE AT I
[2 8]
A A5 2 Iz Ad &
HE-g-o] Al8w B & 313 52 2 8= Sigma-Aldrich, TCI, 2 Acros®ll A
T ste] AA A ¢dar ARSIt HE-E-2 MerckAH(Darmstadt, Germany) 2]
o B] ZH ¥ A7 8ol E(60Fs) S TLCE R UE H 3ttt B4 & 9| &
UV254 9432 B/HE 3= KMnO, A A& A&-8to] 714 3tst it A =

[105]
[106]
[107]

ARvtE Y E A7 (227 260; 230-400 W51 ASTM, Merck,
Darmstadt, Germany)“3-¢ll 4] =38l 5} $1 TF. NMR(Nuclear magnetic resonance)
29 E 212 Bruker BioSpin Avance 300 MHz NMR ('H, 300 MHz; 3C, 75 MHz)
I = Bruker Ultrashield 600 MHz Plus (‘H, 600 MHz; 3C, 150 MHz)& A}-8-3}¢]
Ao A 7158t} B 88H4] o] F(chemical shift)<
TMS(tetramethylsilane) & W %50 2 AM8-519] ppm(parts per million) ¢ =
7158k AL, Al o] Bufol] whel Ao A o 2 A = 9l Tk (CDCly: 8 7.26 for 'H
NMR, 6 77.0 for 3C NMR; MeOH-d,: 6 3.31 for 'H NMR, 6 49.0 for *C NMR). 'H
NMR ©| & %2 3}8} 4 o] & (chemical shift, §), -6 3F= integral, multiplicity,
=& % 77 (coupling constant, J, Hz)Z 3£ A| 3} 3 T}, HRMS(High-resolution mass
spectra)T= Agilent 6530 Accurate Mass Q-TOF LC/MS® A4 313t} B+ & &
31315 9] 5= C18 2% (Phenomenex, 150 mm x 4.6 mm, 3 um, 110 A)S 2%
Agilent 1260 Infinity (Agilent)o] A ¥4 <14} HPLCZE =4 3}%) c}. RP-HPLCE
st7] o] Guf =22 AFgste] e ioh Wl AY] A5, o] s
oA EUEZ 2 & (30:70, v/v)©] AL, WH B - o] BAFL o} A
0.1% TFA7}F H7FE 2 (30:70, viv)ol R iz, W ¢ 2 4 %, Ol%*c}
oM EUEH 3 & (40:60, v/v)©l A aL, U
R = (50:50, viv)ol laL, Wi EQ] 47, o542 OM] :
viv)ol A aL, W FO| A 5-, ol &4 oA EHE- I & (60:40, v/v)ol L 3L, WY
Gl A5, o2 ek B & (50:50, v/v)ol R AL, HHH HOl A9, o] g
H e 2 & (60:40, viv)ol Sl ar, WH 19] A9 o]lF
viv)olth 25 31358 | mL/min®] F50 2 S5 A7)
2 254 nm)oll A EUEE stk Al E 3FEE 9] 55 95% o] ol it

[3H3HE 4]

3}5= 2-8

st7] 3} 2 WA 3l gh= 8
10-2019-0010436°1 7] A& g o= FA s ot

EuEd g
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[112]
[113]
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[3%1]
4-71#F  |8}8E 2 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)octan-3-one
5-X1 4% |3}3E 3 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)nonan-3-one
6-X1 4= |3}%E 4 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)decan-3-one
7-71 24 F  |8}8= 5 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)undecan-3-one

XA F |81EE 6 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)dodecan-3-one
9-71# & |8}8= 7 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)tridecan-3-one
10-71 %] & |8} 3= 8 |5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)tetradecan-3-one

SIS E 1la-11r8] A5 A ZHH A

THF (20 mL) &}l 4] 2LHFH benzylideneacetone 3} 3= 8 912 -78 °Coll 4] LDA
(1236 cq)o H7HHSTh A7) G2 of 2 5] 4] FA Lo A 1ARF B3
A HFEFIL, p-butanal (10.0 eq.)S FAF7]1 E o] &&Fe] 23] A&ttt A
W35S TLC A48 A o] A 4= b st
VR )70A) (4 2.2 3 ~ 24213, B L3004 H A ke,
=89 NH,CI (10 mL)°l A @ A 3 3 EtOAc (3 X 25 mL)Z
F71%5 & A =(brine) 2 Al H 3}aL, MgSO, 2 7123141, of 248k 2, 7+¢} 3}
FEAAT 25 RGBS AT 98 ol B Ao A
wnbe e 2 A s,

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

3}3t= 11a+= (E)-4-(4-hydroxy-3-methoxyphenyl)but-3-en-2-one (300 mg, 1.56
mmol), LDA (4.10 mL, 2.4 eq.)¢} 7] A4 Q1 A 2w Aol A3t nfe} gho]
60% FH 2 = QAR A £staL, 3 A|ZHE S iRk AT bl =&
A7 Ad g2t E 23 2 4 A 8 tHToluene/EtOAc = 6:1 to 3:1, v/v). R;
= 0.40 (Toluene/EtOAc = 2:1, v/v). "H NMR (300 MHz, CDCl;) 6 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, ] = 8.2
Hz, 1H), 6.61 (d, ] = 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, ] =2.7 and 17.1 Hz, 1H), 2.75 (q, ] = 9.0 Hz, 1H),
1.59-1.36 (m, 4H), 0.97 (t, ] = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) & 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 C;sH,,0. [M-H] : 263.1289;
found: 263.1304. >95% purity (as determined by RP-HPLC, method C, ty = 6.34 min,
method G, tg = 7.33 min).
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(E)-5-Hydroxy-1-phenyloct-1-en-3-one (11b)

3}3t= 11b5= (E)-4-phenylbut-3-en-2-one (300 mg, 2.05 mmol) LDA (2.70 mL, 1.2
eq) S} 7 LA ol xﬂ 2 Al 43 uksh ol 36% & R w3
QAR A FEaL, 2 A FEF wHkEl T, Zo] &2 2 ,1]7}741 7

JEn eIy R 7@ A| 8} THToluene/EtOAc = 6:1 to 3:1, v/v). Ry = 0.40
(Toluene/EtOAc = 2:1, v/v). '"H NMR (600 MHz, CDCl;) 6 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 Hz, 1H), 4.19-4.13 (m, 1H),
3.17(d,J=3.30 Hz, 1H), 2.88 (dd, J = 2.6 and 17.3 Hz, 1H), 2.77 (q, J = 9.1 Hz, 1H),
1.62-1.36 (m, 4H), 0.96 (t, ] = 7.1 Hz, 3H); *C NMR (150 MHz, CDCl;) 6 211.24,
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 C;H 3O, [M-H] : 217.1234; found: 217.1252. >95% purity
(as determined by RP-HPLC, method C, t; = 12.91 min, method G, tzy = 15.79 min).

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

3}3HE 11c+= (BE)-4-(3-methoxyphenyl)but-3-en-2-one (300 mg, 1.70 mmol), LDA
(2.23 mL, 1.2 eq) 2k 317 AuHE) 9l Al MY Aol 44 ko) o] 41% & 2
vkl oA B2 A A ZE L4 Al g WHkslR Tt o &S Al 74 A
ARvtE 23 2 A A S tH(Hexane/EtOAc = 10:1 to 6:1, v/v). Ry = 0.48
(Hexane/EtOAc = 2:1, v/v). "TH NMR (600 MHz, CDCl;) 6 7.55 (d, J = 16.1 Hz, 1H),
7.33(t,J=7.9Hz, 1H), 7.16 (d,J =7.6 Hz, 1H), 7.08 (s, 1H), 6.98 (d, ] = 8.2 Hz, 1H),
6.73 (d,J = 16.2 Hz, 1H), 4.17 (brs, 1H), 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, ] = 7.1 Hz, 3H); *C NMR (150
MHz, CDCl;) 6 201.04, 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 C;sH,,0;
[M-H] : 247.1339; found: 247.1344. >95% purity (as determined by RP-HPLC,
method C, tg = 14.25 min, method G, tzy = 19.69 min).

(E)-5-Hydroxy-1-(4-hydroxyphenyloct-1-en-3-one (11d)

3}3t= 11d5= (E)-4-(4-hydroxyphenyl)but-3-en-2-one (250 mg, 1.54 mmol), LDA
(4.10 mL, 2.4 eq) 9k 37 AEA AN A2 Aol A4S vhef gho] 439% FEE
A oA g A F£3a, 6 A e wHkE T Fo] B Al 7A A

FEntE IR AA }Oﬂ E}(Hexane/EtOAc =10:1to 3:1, v/v). Re=0.42
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, MeOD) & 7.61 (d, J = 16.1 Hz, 1H),
7.53(d,J =8.6 Hz, IH), 6.84 (d, ] = 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, 1H), 1.55-1.41 (m, 4H), 0.97 (t, J = 7.1 Hz,
3H); BC 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 C;H;3;0; [M-H] :
233.1183; found: 233.1213. >95% purity (as determined by RP-HPLC, method C, tg =
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6.18 min, method G, tzy = 8.08 min).

(E)-5-Hydroxy-1-(3-hydroxyphenyl)oct-1-en-3-one (11e)
3}3t= 11ei= (BE)-4-(3-hydroxyphenyl)but-3-en-2-one (250 mg, 1.54 mmol), LDA

(4.10 mL, 2.4 eq.) 9k 37 AEA AN A2y Acl A3 vhef iho] 349% FEE
w5A oA g A ZE L, 6 A e wHkE T Jo B A gt A 249
ARvE 2 2 A A SR tH(Hexane/EtOAc = 10:1 to 3:1, v/v). Ry = 0.30
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, MeOD) 6 7.58 (d, J = 16.1 Hz, 1H),
7.24 (t,J=7.9Hz, 1H), 7.11 (d,J =7.6 Hz, 1H), 7.06 (s, 1H), 6.87 (dd, J = 8.1 and 1.8
Hz, 1H), 6.80 (d, ] = 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, 3H); *C NMR (150 MHz, MeOD) 6
200.49, 157.73, 143.65, 135.85, 129.65, 126.18, 119.78, 117.53, 114.14, 67.66, 39.25,
18.45, 12.96. HRMS m/z calculated for C;H;3O; [M-H] : 233.1183; found: 233.1200.
>95% purity (as determined by RP-HPLC, method C, tg = 5.68 min, method G, tg =
8.17 min).

(E)-5-Hydroxy-1-(4-methoxyphenyl)oct-1-en-3-one (11f)
313t = 11£5= (E)-4-(4-methoxyphenyl)but-3-en-2-one (300 mg, 1.70 mmol), LDA

(230 mL, 1.2 eq.) 2} 37 A uF2 ol 2| 2 Ad] A4 12} 7o) 48% 42 =
B A 9 2l 7 A ;q]J_O}—y 2 Al FHEot wHkE gt Zo] S Al g 7hA A
ARvtE 2 2 A SR tHToluene/EtOAc = 10:1 to 3:1, v/v). Ry =0.55
(Toluene/EtOAc = 2:1, v/v). 'H NMR (600 MHz, CDCl;) 6 7.55-7.50 (m, 3H), 6.93 (d,
J=8.7,2H), 6.62 (d, ] = 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, ] = 7.2 Hz, 3H); *C
NMR (150 MHz, CDCls) 6 201.01, 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 C;sH,,0; [M-H] :
247.1339; found: 247.1357. >95% purity (as determined by RP-HPLC, method C, tg =
12.88 min, method G, tzy = 18.64 min).

(E)-1-(4-Fluorophenyl)-5-hydroxyoct-1-en-3-one (11g)

313t = 11g+= (E)-4-(4-fluorophenyl)but-3-en-2-one (200 mg, 1.22 mmol), LDA
(1.60 mL, 1.2 eq.)} 3H7 AnHb2]Ql A =HH Aol <3l ulef o] 38% & =
w2 Al 0 Qg A A%Ear, 2 A7HEo makEl ), Je] 28 Ay A
ARvE 2 2 A A S tH(Hexane/EtOAc = 10:1 to 6:1, v/v). Ry = 0.40
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 7.56-7.53 (m, 3H), 7.10 (t,
J=8.6 Hz, 2H), 6.66 (d, J = 16.2 Hz), 4.17 (brs, 1H), 3.13 (s, 1H), 2.88-2.85 (m, 1H),
2.77-2.73 (m, 1H), 1.59-1.40 (m, 4H), 0.96 (t, J = 7.1 Hz, 3H); *C NMR (150 MHz,
CDCl,) 6 200.74, 165.03, 163.36, 142.15, 130.50, 130.48, 130.35, 130.30, 126.08,
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126.07, 116.30, 116.16, 67.61, 47.04, 38.70, 18.74, 14.02. HRMS m/z calculated for C
1sH17FO, [M-H]- : 235.1140; found: 235.1155. >95% purity (as determined by
RP-HPLC, method C, tg = 14.12 min, method G, tg = 17.64 min).

(E)-1-(4-Chlorophenyl)-5S-hydroxyoct-1-en-3-one (11h)

3}3t= 11hi= (E)-4-(4-(dimethylamino)phenyl)but-3-en-2-one (200 mg, 1.11
mmol), LDA (1.40 mL, 1.2 eq.)¢} 7] A4 Q1 A 2w Aol <3t nfe} o]
41% a2 =F A QA=A A £5aL, 6 AHEeE nuket vt Aol =&
A7 Ad g EvtE 23 2 4 A 8 thHexane/EtOAc = 12:1 to 6:1, v/v). R
¢=0.35 (Hexane/EtOAc = 2:1, v/v). '"H NMR (600 MHz, CDCl;) 6 7.52 (d, ] = 16.2
Hz, 1H), 7.48 (d, ] = 8.8 Hz, 2H), 7.37 (d, ] = 8.5 Hz, 2H), 6.70 (d, ] = 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); *C NMR (150 MHz, CDCl;) 6 200.64, 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 C,,H;,CIO, [M-H] : 251.0844; found: 251.0862. >95% purity (as
determined by RP-HPLC, method C, tg = 22.36 min, method G, tg = 34.88 min).

E)-5-Hvdroxy-1-(p-tolyl)oct-1-en-3-one (11i

3}31E 11i+ (E)-4-(p-tolyl)but-3-en-2-one (300 mg, 1.87 mmol), LDA (2.48 mL,
1.2 eq) 2t $H7 AukAQl A 22 Aol 2428k ube) 7o) 29% FEH = kA
LARA AxsLIL, 4 A ZHEE agke it 2ol 52 A e A9
ARvtE 2 2 A S thHexane/EtOAc = 8:1 to 4:1, v/v). R, = 0.45
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 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, ] = 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); *C NMR (150 MHz, CDCl;) 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 C;sH,,O, [M-H] : 231.1390; found: 231.1404. >95% purity
(as determined by RP-HPLC, method C, tz = 19.34 min, method G, tz = 30.62 min).

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

313t = 11j5= (E)-4-(4-(dimethylamino)phenyl)but-3-en-2-one (200 mg, 1.06 mmol),
LDA (1.40 mL, 1.2 eq.)<} g7 Lub= Q1 A 28 H Aol <3k ulel o] 60%
G a2 AZE AL § A7E S Sl el 2 e el
Adl A RnE 23 2 4 A 81 th(Hexane/EtOAc = 10:1 to 3:1, v/v). Ry =0.31
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, CDCls) 6 7.52 (d, J = 16.0 Hz, 1H),
7.45(d,J=8.9 Hz, 2H), 6.67 (d, ] = 8.9 Hz, 2H), 6.54 (d, ] = 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),



WO 2021/040333 PCT/KR2020/011180

[141]
[142]
[143]

[144]
[145]
[146]

[147]
[148]
[149]

17

1.60-1.39 (m, 4H), 0.95 (t, ] = 7.2 Hz, 3H); *C NMR (150 MHz, CDCl;) 6 201.06,
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 C,:H,;NO, [M-H]- : 260.1656; found: 260.1674.
>95% purity (as determined by RP-HPLC, method C, t; = 17.13 min, method G, tg =
30.68 min).

(E)-1-(3.4-Dihydroxyphenyl)-5-hydroxyoct-1-en-3-one (11k)

313t = 11k5= (E)-4-(3,4-dihydroxyphenyl)but-3-en-2-one (150 mg, 0.84 mmol),
LDA (3.30 mL, 3.6 eq.)<} 37 LHbA 1 A= Aol A& ¢ nule} 2ho] 30%
TEE =AY QARAM AzstaL, 6 A7t wEks It Zhol =5 A 2] 7H A
A4 ARvE 23 2 A 8 thHexane/EtOAc = 3:1 to 1:1, v/v). R, =0.50
(Hexane/EtOAc = 1:3, v/v). 'TH NMR (600 MHz, MeOD) 6 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, ] = 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, ] = 4.4
and 15.4 Hz, 1H), 1.57-1.35 (m, 4H), 0.96 (t, J = 7.2 Hz, 3H); *C NMR (150 MHz,
MeOD) 6 200.69, 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 C,H 30, [M-H] : 249.1132;
found: 249.1232. >95% purity (as determined by RP-HPLC, method B, tz = 5.21 min,
method G, tz = 5.60 min).

(E)-1-(3.4-Dimethoxyphenyl)-5-hvdroxyoct-1-en-3-one (111)
313t = 1115 (B)-4-(3,4-dimethoxyphenyl)but-3-en-2-one (200 mg, 0.97 mmol),

LDA (1.30mL, 1.2 eq.) <} g7 AuE4 A A2 H Aol g3k vl e} ol 54%

B2 = A QAR Axzstar, 1 AZHs e ket it Aol es A kA
74 W g=gate gy 2 A A S E}(Toluene/EtOAc =10:1to 3:1, v/v). R;=0.50
(Toluene/EtOAc = 2:1, v/v). 'H NMR (600 MHz, CDCl;) 6 7.53 (d, J = 16.1 Hz, 1H),
7.14(d,J =8.3 Hz, 1H), 7.07 (s, 1H), 6.89 (d, ] = 8.3 Hz, 1H), 6.61 (d, ] = 16.1 Hz,
1H), 4.15 (brs, 1H), 3.93 (s, 6H), 3.25 (s, 1H), 2.89-2.86 (m, 1H), 2.77-2.72 (m, 1H),
1.61-1.40 (m, 4H), 0.96 (t, ] = 7.1 Hz, 3H) ; C NMR (150 MHz, CDCl;) 6 200.95,
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 C,:H»O. [M-H] : 277.1445;
found: 277.1478. >95% purity (as determined by RP-HPLC, method C, tz = 8.92 min,
method G, tg = 11.13 min).

(E)-1-(3-Fluoro-4-hydroxyphenyl)-5-hydroxyoct-1-en-3-one (11m)
319t = 11m< (E)-4-(3-fluoro-4-hydroxyphenyl)but-3-en-2-one (100 mg, 0.55

mmol), LDA (1.50 mL, 2.4 eq.) <} g7 A W41 Al 2vH Aol ¢t vl e} ol
45% 82 w0 AR A A Z2EhaL, 4 A 7HEoF wHkstel T Kol B
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A7 Ad g 2ntE 23 2 4 A 8 thHexane/EtOAc = 10:1 to 3:1, v/v). R
¢=0.25 (Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, MeOD) 6 7.56 (d, J = 16.1
Hz, 1H), 7.42 (d, J = 12.1 Hz, 1H), 7.31 (d, J = 8.4 Hz, 1H), 6.95 (t, ] = 8.6 Hz, 3H),
6.73 (d,J = 16.1 Hz, 1H), 4.14 (brs, 1H), 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); *C NMR (150 MHz, MecOD) 6
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 C;H;FO; [M-H]- : 251.1089; found: 251.1117. >95% purity (as
determined by RP-HPLC, method C, tz = 6.49 min, method G, tz = 8.91 min).

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

3}9t= 11n- (E)-4-(3-ethoxy-4-hydroxyphenyl)but-3-en-2-one (200 mg, 0.97
mmol), LDA (2.60 mL, 2.4 eq.)¢} 7] A4 Q1 A 2w Aol A3t nfe} ol
39% FEE = QAR A £l 3 AIZHE S i REEF AT ol =&
A7 Ad g 2ntE 23 2 4 A 8 thHexane/EtOAc = 10:1 to 3:1, v/v). R
¢ =0.24 (Hexane/EtOAc = 2:1, v/v). '"H NMR (600 MHz, CDCI;) 6 7.50 (d, J = 16.1
Hz, 1H), 7.10 (d, ] = 8.1 Hz, 1H), 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,
CDClL,) 6 201.02, 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 C;sH,,0,
[M-H] : 277.1445; found: 277.1472. >95% purity (as determined by RP-HPLC,
method C, tzy = 8.42 min, method G, tzy = 10.65 min).

(E)-1-(3.4-Difluorophenyl)-5-hydroxyoct-1-en-3-one (110)

3}3HE 1102 (E)-4-(3,4-difluorophenyl)but-3-en-2-one (200 mg, 1.10 mmol), LDA
(1.60 mL, 1.2 eq.) 2k SH7] AREA QT A 2 Aol <= 3h vhe} gho] 38% P& 2
A @ AR A zstar, 18 Al (st gkt itk Aol &2 Ag|vhd 249
ARvE I 2 A A SR tH(Hexane/EtOAc = 10:1 to 2:1, v/v). Ry = 0.38
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 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); “C NMR (150 MHz, CDCl;) 6 200.32, 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 C4H;sF-O, [M-H] : 253.1045; found: 253.1062.
>95% purity (as determined by RP-HPLC, method C, tg = 17.12 min, method G, tg =
22.40 min).
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(E)-1-(3.4-Dimethylphenyl)-5-hydroxyoct-1-en-3-one (11p)

3}31E 11pT (E)-4-(3,4-dimethylphenyl)but-3-en-2-one (200 mg, 1.15 mmol),
LDA (1.50 mL, 1.2 eq) ¢} 37l A ¥bA] Q1 Al 2 Aol A<= 3k utel ko] 37%
FHE wA QARAM Az, § AZES kst Aol B S 4t
A4 ARvtE 13 2 A 81 th(Hexane/EtOAc = 8:1 to 4:1, v/v). Ry =0.55
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 7.53 (d, J = 16.1 Hz, 1H),
7.32 (s, IH), 7.29 (d, J =7.8 Hz, 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); “C NMR (150 MHz, CDCl;) 6
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 C,H,,0O, [M-H]J :
245.1547; found: 245.1558. >95% purity (as determined by RP-HPLC, method C, ti =
28.39 min, method H, tz = 19.67 min).

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

3}3t= 1195 (E)-4-(4-fluoro-3-methoxyphenyl)but-3-en-2-one (120 mg, 0.62
mmol), LDA (0.70mL, 1.2 eq.)} 37 LREA Q1 Al 21 Aol *d< 3 e} o]
46% T E AN QARM Al xstar, 2 A ek ngket it thof =&
A7 Ad g 2ntE 23 2 4 A 8 thHexane/EtOAc = 10:1 to 3:1, v/v). R
¢ =0.48 (Hexane/EtOAc = 2:1, v/v). '"H NMR (600 MHz, CDCl;) 6 7.51 (d, J = 16.1
Hz, 1H), 7.14 (d, ] = 8.0 Hz, 1H), 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 NMR (150 MHz, CDCl;) 6 200.74,
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 C;sH;sFO; [M-H] : 265.1245; found: 265.1496. >95% purity (as
determined by RP-HPLC, method C, tz = 15.14 min, method G, tz = 19.00 min).

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

3}3HE 11r-2 (E)-4-(3-fluoro-5-methoxyphenyl)but-3-en-2-one (130 mg, 0.67
mmol), LDA (0.88 mL, 1.2 eq.)¢} 7] A4 Q1 A 2w Aol /<3t nfe} ghol
24% &2 w@ N QA2 A A 23taL, 6 A HESH wEkEEI T o] B &
A7 Ad g EntE 23 2 4 A 8 thHexane/EtOAc = 10:1 to 6:1, v/v). R
¢ =0.40 (Hexane/EtOAc = 2:1, v/v). 'H NMR (600 MHz, CDCls) 6 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); “C NMR (150 MHz, CDCl;) 6 200.68, 164.57, 162.93, 161.26, 161.18, 142.14,
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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 CsH,;,FO; [M-H] :
265.1245; found: 265.1262. >95% purity (as determined by RP-HPLC, method C, ti =
19.07 min, method H, tx = 11.43 min).

[165]

[166]  3A3E 12a-12r9] LWHAQJ A XLH B

[167] MeOH (8 mL)E 8- v & 3}i= 1 HEE 33HE 11a-11r 8- 4-& 10% Pd/C (0.03
eq)oll H7FsE =, 4 71 A ol A 241 3F F 2t ke Qi) 4] ¥hE-E-E Celite
Hrrg oA 7]aL, et 8t s EHe vk Aol =S Aevhd A9
AEntE 23] 2 A A 5] (Hexane/EtOAc = 4:1, v/v) 3} 3HE 12a-12rS
539

[168]

[169] 5-Hyvdroxy-1-(4-hvdroxy-3-methoxvphenyl)octan-3-one (12a)

[170] 3}3t= 12a2 33E 11a (109 mg, 0.412 mmol)E U HEA 91 A 2= HHHH Boll
g gk uke) ol 45% E R T4 e d 2 Al x5tk Rr=0.38
(Hexane/EtOAc = 1:1, v/v). 'TH NMR (300 MHz, CDCl;) 6 6.82 (d, J = 8.2 Hz, 1H),
6.73-6.60 (m, 2H), 5.71 (s, 1H), 4.04 (brs, 1H), 3.86 (s, 3H), 3.06 (brs, 1H), 2.90-2.65
(m, 4H), 2.62-2.41 (m, 2H), 1.56-1.21 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H); *C NMR (75
MHz, CDCl;) 6 211.53, 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 C;sH», 05
[M-H] : 265.1445; found: 265.1455. >95% purity (as determined by RP-HPLC,
method C, tg = 6.09 min, method G, tzy = 5.49 min).

[171]

[172] S5-Hydroxy-1-phenyloctan-3-one (12b)

[173] 3}HE 12bi= 3FEHE 11b (50 mg, 0.229 mmol)E U WA ol A =0 Bol Ab< 3k
ul o} 7ol 529 g2 FA @ A7 A A x5 R, =0.65 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, CDCl;) & 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, ] = 7.6 Hz ,2H), 2.76 (t, ] = 7.6 Hz, 2H), 2.57-2.47 (m,
2H), 1.49-1.25 (m, 4H), 0.91 (t, J = 7.1 Hz, 3H); *C NMR (150 MHz, 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 C,,H,,0, [M-H] : 219.1390; found: 219.1414. >95%
purity (as determined by RP-HPLC, method C, t; = 14.38 min, method G, t; = 16.36
min).

[174]

[175] S5-Hydroxy-1-(3-methoxyphenyl)octan-3-one (12¢)

[176] 3}t = 12¢+= 38HE 11c (50 mg, 0.201 mmol)E A HEA Q1 A =W Bol| A& 3t
ule} o) 729 88 FA @ AR A A 235 Ry =0.51 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, CDCl;) § 7.20 (t, J = 7.9 Hz, 1H), 6.77-6.72 (m, 3H),
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4.05-4.03 (m, 1H), 3.79 (s, 3H), 2.90 (d, ] = 3.4 Hz, 1H), 2.88 (t, ] = 7.6 Hz, 2H), 2.76
(t, ] =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 NMR (150 MHz, CDCl;) 6 211.15, 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 C;sH,,0; [M-H]- : 250.1569; found: 249.1518. >95% purity (as
determined by RP-HPLC, method C, tz = 13.80 min, method G, t; = 15.38 min).

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

3}3HE 12d3= 3FEE 11d (88 mg, 0.376 mmol)S A HH2] o1 | =W Boll 443t
HRe} ol 2% &2 FA 0 A2 A A Z3A T} R =0.45 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, MeOD) 6 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,
4H), 0.93 (t, ] = 7.1 Hz, 3H); 3C NMR (150 MHz, 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 C4HxO; [M-H] : 235.1339; found: 235.1360. >95% purity (as determined by
RP-HPLC, method C, tzg = 6.02 min, method G, tg = 6.14 min).

S5-Hydroxy-1-(3-hydroxyphenyl)octan-3-one (12e¢)

3}3HE 12e3= 3}3HE 11e (50 mg, 0.213 mmol)S Y HEA] ¢l 2| =W Boll AF<3h
vk} ol 68% & E T4 @ A2 A A 23T} Ry =0.35 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, MeOD) 6 7.07 (t,J =7.8 Hz, 1H), 6.67 (d, ] = 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, 3H); *C NMR (150 MHz,
MeOD) 6 210.35, 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 C,4;H»0; [M-H] : 235.1339;
found: 235.1360. >95% purity (as determined by RP-HPLC, method C, ty = 5.57 min,
method G, tg = 5.23 min).

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

3}3HE 123 313HE 11 (40 mg, 0.161 mmol)S AW o1 ) =W Boj) 4f<: 3t
ule} o] 80% G-& 2 FA @ A2 A A 23S T] R, = 0.40 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, CDCl,) 6 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, ] =7.5 Hz, 2H), 2.73 (t, ] = 7.6 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);
BC NMR (150 MHz, CDCl;) 6 211.46, 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 C;sH», 05
[M-H] : 249.1496; found: 249.1527. >95% purity (as determined by RP-HPLC,
method C, tz = 13.20 min, method G, tz = 14.78 min).
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1-(4-Fluorophenyl)-5-hydroxyoctan-3-one (12g)

3}3HE 12¢3= 3FEHE 11g (84 mg, 0.356 mmol) S A HH2] Q1 | =W Boll 4423t
vk} ol 65% & E A 9 A7 A A 23T Ry =0.41 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, CDCl;) 6 7.14-7.12 (m, 3H), 6.96 (t, ] = 8.7 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, ] =7.5Hz, 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, 3H); *C NMR (150 MHz, CDCl;) 6 210.91, 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 C;HsFO, [M-H]- : 237.1296; found: 237.1309. >95% purity
(as determined by RP-HPLC, method C, t; = 12.21 min, method G, tzy = 18.56 min).

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

3}3HE 12h3= 3}EFE 11h (48 mg, 0.190 mmol) S A HH2] o1 | =W Boll 4423t
vk} o) 40% & E T4 9 A2 A A 23T} Ry =0.45 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, CDClL;) 6 7.30-7.26 (m, 2H), 7.21-7.17 (m, 2H), 4.05-4.03
(m, 1H), 2.91 (t, ] = 7.6 Hz, 2H), 2.76 (t, ] = 7.6 Hz, 2H), 2.58-2.55 (m, 1H), 2.51-2.47
(m, 1H), 1.51-1.31 (m, 4H), 0.92 (t, ] = 7.1 Hz, 3H); *C NMR (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 calculated for C4H;,CI1O, [M-H] : 253.1001; found: 253.1430.
>95% purity (as determined by RP-HPLC, method C, t; = 11.95 min, method G, tg =
16.89 min).

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

3}3HE 12i%= 3FEFE 111 (107 mg, 0.461 mmol)E U HEA o1 A Z2ukw Bol| Ab<z &
uk9} 7ol 70% & 2 A o A2 M 2 2353t R, = 0.48 (Hexane/EtOAc =
1:1, v/v). 'H NMR (600 MHz, CDCl;) 6 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, ] = 7.6 Hz, 2H), 2.74 (t, ] = 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); *C NMR (150 MHz, CDCl;) 6 211.32, 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 C;sH
20, [M-H] : 233.1547; found: 233.1575. >95% purity (as determined by RP-HPLC,
method C, tg = 21.76 min, method G, tzy = 32.04 min).

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

3}3HE 1253 3FEFE 115 (80 mg, 0.306 mmol)S A HH2] o1 A =W Bol| 4f<: 3t
ule} 7ol 63% a2 T4 o A8 A A %5 T R, = 0.60 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, CDCL) & 7.04 (d, J = 8.1 Hz, 2H), 6.68 (d, J = 8.1 Hz, 2H),
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4.02 (brs, 1H), 2.98 (s, 1H), 2.90 (s, 6H), 2.80 (t, ] = 7.3 Hz, 2H), 2.70 (t, ] = 7.5 Hz,
2H), 2.57-2.54 (m, 1H), 2.50-2.45 (m, 1H), 1.47-1.33 (m, 4H), 0.91 (t, ] = 6.8 Hz, 3H);
3C NMR (150 MHz, CDCl;) 6 211.83, 149.28, 128.88, 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 C,¢H,sNO, [M-H] :
262.1812; found: 262.1828. >95% purity (as determined by RP-HPLC, method D, tz =
6.20 min, method G, tzy = 23.83 min).

[198]

[199] 1-(3.4-Dihvdroxyphenyl)-3-hyvdroxvoctan-3-one (12k)

[200] 3}3HE 12k 3FEFE 11k (36 mg, 0.144 mmol) S A uH2] Q1 | =W Boll 4423t
vk} 7ho] 93% =& 2 A o A2 A A2t Ry =0.55 (Hexane/EtOAc = 1:3,
v/v). 'H NMR (600 MHz, MeOD) 6 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, ] = 4.4 and 15.4 Hz, 1H), 1.53-1.28 (m, 4H), 0.93 (t, J = 7.2 Hz,
3H); BC NMR (150 MHz, CDCl;) 6 210.85, 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 C ¢
H,sNO, [M-H] : 251.1289; found: 251.1387. >95% purity (as determined by
RP-HPLC, method A, tg = 4.86 min, method G, tz = 3.93 min).

[201]

[202] 1-(3.4-Dimethoxyphenyl)-5-hvdroxyvoctan-3-one (121

[203] 3}3HE 121 3FEFE 111(59 mg, 0.212 mmol) S A HH2] 91 | =W Bol| 4423t
vk} ol 63% & E T4 9 A& A A £33} R, =0.33 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, CDCl;) 6 6.78 (d, J = 8.4 Hz, 1H), 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, ] =
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 NMR (150 MHz, CDCl;) 6 211.40, 148.93, 147.45, 133.35, 120.07,
111.67, 111.34, 67.38, 55.93, 55.85, 49.37, 45.34, 38.60, 29.20, 18.65, 13.98. HRMS
m/z calculated for C;sH,,0, [M-H] : 279.1602; found: 279.1620. >95% purity (as
determined by RP-HPLC, method C, tz = 8.52 min, method G, tz = 8.61 min).

[204]

[205] 1-(3-Fluoro-4-hydroxyphenyl)-5-hydroxyoctan-3-one (12m)

[206] 3}3HE 12m3= 3}SHE 11m (55 mg, 0.218 mmol)E U HEA| o1 A ZHHH Bol)
gt kel ol 63% FEE A QA=A AT Ry =0.66
(Hexane/EtOAc = 1:1, v/v). 'TH NMR (600 MHz, MeOD) 6 6.91 (d, J = 12.2 Hz ,1H),
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); *C NMR (150 MHz, MeOD) 6 210.17,
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 C4HoFO; [M-H] : 253.1245; found: 253.1275. >95% purity (as determined by
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RP-HPLC, method C, tg = 6.38 min, method G, tg = 6.04 min).

1-(3-Ethoxy-4-hydroxyphenyl)-S-hydroxyoctan-3-one (12n)

3}3HE 1203 3}EE 110 (60 mg, 0.216 mmol)S A HH2] Q1 | =W Boll 4423t
uRe} ol 45% =& 2 A @ A2 A A28kl Tk Ry =0.35 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, CDCl;) 6 6.82 (d, J = 8.0 Hz, 1H), 6.67 (s, 1H), 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, 1H), 2.92 (s, 1H),
2.82 (t,J =7.5 Hz, 2H), 2.72 (t, ] = 7.5 Hz, 2H), 2.57-2.54 (m, 1H), 2.50-2.46 (m, 1H),
1.48-1.31 (m, 7H), 1.25 (s,1H), 0.91 (t, J = 7.1 Hz, 3H) ; *C NMR (150 MHz, CDCl,)
0 211.49, 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 C,H,,O. [M-H]J :
279.1602; found: 279.1646. >95% purity (as determined by RP-HPLC, method C, t; =
8.06 min, method G, tz = 7.73 min).

1-(3.4-Difluorophenyl)-S-hyvdroxyoctan-3-one (120)

3}3HE 1203 3FEE 110 (49 mg, 0.193 mmol) S A uH2] o1 | =W Boll 4423t
nhe} o) 81% & & A @ A2 A A %3 h Ry = 0.40 (Hexane/EtOAc = 1:1,
v/v). 'H NMR (600 MHz, CDCl;) 6 7.05 (q, J =9.0 Hz ,1H), 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, 1H), 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); BC NMR (150 MHz, CDCl;) 6 210.35, 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 C,H3sF,O, [M-H] : 255.1202; found:
255.1235. >95% purity (as determined by RP-HPLC, method C, tz = 18.49 min,
method G, tg =21.95 min).

1-(3.4-Dimethylphenyl)-5-hydroxyoctan-3-one (12p)

3}3HE 12p3= 3FEE 11p (83 mg, 0.337 mmol) S A HH2] Q1 | =W Boll 4423t
HRe} ol 2% &2 FA @ A2 A A Z3A T} R =0.60 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, CDCl,) 6 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, ] = 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, ] = 7.2 Hz, 3H); BC NMR (150 MHz, CDCl;) 6 211.43,
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 C,sH»O, [M-H] : 247.1703;
found: 247.1725. >95% purity (as determined by RP-HPLC, method C, tx = 31.01 min,
method G, tg = 21.80 min).
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1-(4-Fluoro-3-methoxyphenyl)-5-hydroxyoctan-3-one (12q)

318 & 12q3= 3F3FE 11q (48 mg, 0.180 mmo)E A ¥+2] <1 A ZHhH Bol] AF<: 3k
upe} ko] 62% R = A @ A2 A A 28 Tl Ry = 0.50 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, CDCl;) 6 6.97 (dd, J =8.2 Hz, 11.3 Hz, 1H), 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, ] = 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 =7.1 Hz, 3H); 3C NMR (150 MHz, CDCl,) 6 210.91, 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 C,sH,,FO; [M-H] :
267.1402; found: 267.1426. >95% purity (as determined by RP-HPLC, method C, tg =
14.58 min, method G, tzy = 14.25 min).

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

3}3HE 121 33HE 11r (43 mg, 0.162 mmol)S A W] o1 =) 2w Boj) 4f<: 3t
ule} ol 40% G~& 2 FA @ A2 A A 23} T R, = 0.45 (Hexane/EtOAc = 1:1,
v/v). 'TH NMR (600 MHz, CDCL;) 6 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, 1H),
2.52-2.48 (m, 1H), 1.50-1.32 (m, 4H), 0.92 (t, ] = 7.1 Hz, 3H); *C NMR (150 MHz,
CDCl,) 6 210.64, 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 C;sH, FO; [M-H] : 267.1402; found: 267.1419.
>95% purity (as determined by RP-HPLC, method C, t; = 17.95 min, method G, tg =
22.68 min).

(E)-1-(3.4-Difluorophenyl)oct-1-en-3-one (13a) (3} 3} 4] 13a)

MeOH (8 mL)E 8| & 3}5= 3,4-difluorobenzaldehyde (500 mg, 3.52 mmol)
B N& o} =3 3, 25 °Coll A (L)-proline (61.0 mg, 0.53 mmol) 2 heptan-2-one
(0.49 mL, 3.52 mmol)°ll % 7}t t}. 30 ¥ 3, 471 &N o trimethylamine (0.12
mL, 0.88 mmol)&  7}8} 51, 25 °Coll A] 72 A3t 5 oF anwket & 2= A8,
EtOAc (3 X 25 mL)& FZ3I31th 34 77158 MgS0O,& 71xstar o 73k
T, 2% st FEe v Ao =S Ay A9 ARntE Y R A 6k
(Hexane/EtOAc = 12:1 to 6:1, v/v) 3}31E 1325 50% -5 = 54 QU2 A4
7533 T} Ry = 0.75 (Hexane/EtOAc = 4:1, v/v). 'TH 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, 1H), 2.64 (t,J =7.4 Hz, 2H), 1.72-1.63 (m, 2H), 1.40-1.29 (m,
4H), 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,
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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 C;,H;cF,O [M-H] :
237.1096; found: 237.1126. >95% purity (as determined by RP-HPLC, method E, tr =
16.72 min, method I, t = 11.93 min).

(E)-1-(4-Hydroxy-3-methoxyphenyl)oct-1-en-3-one (13b) (3} 84 13b)

SFeh= 13b= S 1323 W ol A d uhe} T A,
3,4-difluorobenaldehyde tH4! vanillin (500 mg, 3.29 mmol)= ©]-8-3l9] 30% & =2
A @ A Z A A £ Ry = 0.44 (Hexane/EtOAc = 5:1, v/v). 'TH NMR (600
MHz, CDCl;) 6 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, ] = 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); BC NMR (150 MHz, CDCl;) 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 C,sH,,0; [M-H] : 247.1339; found: 247.1406. >95% purity (as
determined by RP-HPLC, method C, tz = 18.10 min, method H, tg = 13.32 min).

1-(3.4-Difluorophenyl)octan-3-one (14a) (31 84 14a

313HE 14a+v 3}3HE 132 (30 mg, 0.126 mmol)E U HEA] Q1 A =W Bel| A< ¢t
ul o} 7ol 76% g = FA o A& A A x5 R =0.77 (Hexane/EtOAc = 4:1,
v/v). 'H NMR (600 MHz, CDCl;) 6 7.10-7.01 (m, 1H), 7.01-6.94 (m, 1H), 6.92-6.82
(m, 1H), 2.85 (t, J = 7.4 Hz, 2H), 2.70 (t, J = 7.4 Hz, 2H), 2.37 (t, ] = 7.4 Hz, 2H),
1.59-1.51 (m, 2H), 1.34-1.19 (m, 4H), 0.88 (t, ] = 7.2 Hz, 3H); *C NMR (150 MHz,
CDCl3) 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 C4
HsF,O [M-H]-: 239.1253; found: 239.1288. >95% purity (as determined by
RP-HPLC, method H, tzy = 10.08 min, method I, ty = 11.68 min).

1-(4-Hydroxy-3-methoxyphenyl)octan-3-one (14b) (31314 14b)

3}EHE 14b= 3FEHE 13b (21 mg, 0.085 mmol)E U WA ol A =41 Bol Ab< 3k
ul o} 7ol 75% g = FA o A7 A A %38 R =0.51 (Hexane/EtOAc = 5:1,
v/v). 'TH NMR (600 MHz, CDCl;) 6 6.81 (d, J = 7.8 Hz, 1H), 6.69 (s, 1H), 6.67 (d,J =
7.8 Hz, 1H), 5.47 (brs, 1H), 3.87 (s, 3H), 2.82 (t, ] = 7.8 Hz, 2H), 2.69 (t, ] = 7.8 Hz,
2H), 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); BC NMR (150 MHz, CDCl5) 6 210.65, 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 C;sH220; [M-H] : 249.1496; found: 249.1531. >95% purity (as
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determined by RP-HPLC, method C, tz = 17.50 min, method H, t; = 9.64 min).

(E)-1-(3.4-Difluorophenyl)oct-1-en-3-ol (15a) (3} 3}2] 15a)

MeOH (8 mL)E & "] & af+= 1 ¥tE 3}3& 13a(55.0 mg, 0.231 mmol) & 4E 0
°Coll A NaBH, (12.2 mg, 0.315 mmol)ell  7}8t At A 7] HFE- 28 A 2o A |
Ao makalal, H 5% - EtOAc 3 X 25 mL) 2 FE3 k. fr|5S B2
A= 8kar, MgSO,= &8 5, of 3tstar, 7<) st s 5kl Aol &2
A 714 Ae g 2ntE 283 2 A 8o] (Hexane/EtOAc = 8:1, v/v) 33 &
1528 94% 782 54 A 2AM =533t R = 0.51 (Hexane/EtOAc = 4:1,
v/v). 'H NMR (600 MHz, CDCl;) 6 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, ] = 6.5 Hz, 1H), 1.78 (brs,
1H), 1.71-1.55 (m, 2H), 1.51-1.25 (m, 6H), 0.92 (t, ] = 7.2 Hz, 3H); *C NMR (150
MHz, CDCl;) 6 151.25, 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 C,H;3F,O [M-H] : 239.1253; found: 239.1290. >95% purity (as
determined by RP-HPLC, method E, tzg = 10.05 min, method I, tg = 9.67 min).

(E)-4-(3-Hydroxyoct-1-en-1-yl)-2-methoxyphenol (15b) (3} 8} 4] 15b)

3}ehE 15b+= 3= 15aF4 W oll A< gk vk} s A e, 319E 13a thAl
3} 152 0] -8310] 90% FHE 2N QA2 A 28T R, = 0.36
(Hexane/EtOAc = 2:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 6.94 (d,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, ] =7.2 Hz, 3H); *C NMR (150 MHz, CDCl;) 6 146.63, 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 C;sH»O; [M-H] : 249.1496; found: 249.1525. >95% purity
(as determined by RP-HPLC, method C, t; = 11.86 min, method H, tz = 9.02 min).

1-(3.4-Difluorophenyl)octan-3-ol (16a) (3} 32! 16a)

3}3HE 16at 313HE 15a (30 mg, 0.125 mmol)S L HEZ 1 A Z=HHH Boll <3k
ule} o] 60% a2 T4 9 A8 A A %5 T R, = 0.58 (Hexane/EtOAc = 4:1,
v/v). 'H NMR (600 MHz, CDCL) & 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, ] = 7.2 Hz, 3H); 3C 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 C1;H,F.0 [M-H]:
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241.1409; found: 241.1452. >95% purity (as determined by RP-HPLC, method E, t; =
12.84 min, method I, ty = 14.86 min).

4-((tert-Butyldimethylsilyl)oxy)-3-methoxybenzaldehyde (17
9 CH,CL, (50 mL)®l vanillin (1 00 g, 6.57 mmol)& <1 & nHkska1, 0 °Coll A

imidazole (1.29 g, 18.96 mmol) ¥ tert- butyldlmethylsﬂyl chloride (1.42 g, 9.39
mmol) & 7h8HSlet. 7] WG okt o, A )4 16 A7k F ek ek},
= AT F, CHLCL(3 X 25 mL)&E FF33ith, W7]—2—£ =& Al H 8L
MgSO, & 7125}, o] ohat F, 7<) 8 5 Eakglvh, 2ol B2 Aelshd A

ARvEIHI 2 AA O}Q(Hexane/EtOAc =4:1, vIv) S E 172 94% &=
T QA2 538t Ry = 0.89 (Hexane/EtOAc = 1:1, v/v). 'TH NMR (600
MHz, CDCl;) 6 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); 3C NMR (150
MHz, CDCl;) 6 191.19, 151.80, 151.51, 131.09, 126.40, 120.87, 110.25, 55.61, 25.74,
18.66, -4.41.

tert-Butyl(4-(2.2-dibromovinyl)-2-methoxyphenoxy)dimethylsilane (18)
<= CH,CL, (30 mL)°ll CBr,(3.37 g, 10.14 mmol)-& ¢! ? DLRESEAL, 0 °Coll A

Al 59 1 HPﬁP F F° CH,CL (10 mL)oll 913= @r;} 17 (1 35 g, 5.07 mmol)<

10 o] 3] A7kt Ac}ﬂ W35 o} =t sholl A 2 A (e}t

"kl al, CH.CL (3 X 25 mL) & F&3H3th f71 58 B2 Al % 3kaL, MgS0,&

Z38an, SE et wEFe gl A ES A A e AEn R R

&} o] (Hexane/EtOAc = 15:1, v/v) 3}3HE 182 98 % -5 = -4 9 U =2 4
E3F9 U} Ry = 0.87 (Hexane/EtOAc = 8:1, v/v). 'H NMR (600 MHz, CDCLy) &

7.42 (s, 1H), 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 NMR (150 MHz, CDCL) &

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.

Y o
é
—1—‘

4-(2.2-Dibromovinyl)-1.2-difluorobenzene (28)

SHEHE 283 1B 18 T4 WP o) A9 uksh BAShE, R 17 Al
3,4-difluorobenzaldehyde (1.35 g, 9.50 mmol)E ©]-&-3}9] 97% &= T4
A=A Azt A ES eIt A AmvtE I =
A A 3} 2 T} (Hexane/EtOAc = 10:1, v/v). Ry = 0.85 (Hexane/EtOAc = 4:1, v/v). 'H
NMR (600 MHz, CDCls) 6 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); BC NMR (150 MHz, CDCl;) 6 151.01, 150.94, 150.86,
149.35, 149.29, 149.27, 149.21, 134.73, 132.19, 132.15, 125.18, 125.15, 125.13,




WO 2021/040333 PCT/KR2020/011180

[252]
[253]
[254]

[255]
[256]
[257]

[258]
[259]
[260]

[261]
[262]
[263]

29

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

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

< THF (20 mL)& & v} & 3+ vk $139= 18 (1.41 g, 3.34 mmol)2 -78
°Col| 4 n-BuLi (1.6 M in hexanes, 5.30 mL, 8.35 mmol)°l] & 7} 1t} A7

M B of 2 Bt A B o)A 2 AlZHE S S}, 48 SINHCI (10
mL)E AL, EtOAc (3 X 25 mL)E FE3 Al f7] 52 B2 Al 738k,
MgSO, & Azxatar, 74¢t & 5 &gl dol &8 Aesta A4
EL?._H}E:LEHJJE A A| 3} o] (Hexane/EtOAc = 16:1 to 10:1, v/v) 3}3HE 195 96%

B2 54 A2 45319t} Ry = 0.80 (Hexane/EtOAc = 8:1, v/v). 'TH NMR

(600 MHz, CDCl;) 6 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 NMR (150 MHz, CDCl;) 6 150.66,
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)

< THF (40 mL) & 8" & 3}= wrdks 3}3HE 28 (800 mg, 2.69 mmol)< -78
°Col| 4 n-BuLi (1.6 M in hexanes, 4.30 mL, 6.71 mmol)°l] & 7} 1t} 47|
S ES o} Z I Flof| A B 5o A] 2 Al 7FEoF ks, 428 9 NHLCI (10
mL)E A 3}31, hexane (3 X 25 mL)& 3331t} f715S B2 A4 & &,
MgSO, =2 Zﬂl‘}j o] &k T, A 220 °C)l A ) st sF3H oA F7H4Q
AA glo] tha @Al A ALt E 3= 298 Al 283t

S}eHE 20, B 30-32¢] AwtA Q) A=W C

THF (40 mL)E & "] 2 &F+= uHbg 24 gk ethynylbenzene (400 mg) & <42 -78
°Coll A n-BuLi (1.1 eq)E A7}t At} 7] A2 of =2 stoll A 5 5ol A
1 A|ZHEQF nHbsla1, A 4 gl Weinreb amides (1.5 eq.) = % % 3] 4 3}5F3A
A7) HbEES ol2 i &, B Y o) TLC ¥4 A 3rp ke o)
A=A 2 73 A E(conversion) S WEFE wW 7EX| (G HHA © 2 10-12 A7)
1, 48 ANH,CI (10 mL) 2 & 4 3} 31, EOAc (3 X 25 mL);cz
At} f715 S A= (brine) 2 Al % 3FaL, MgSO,& 71 2&3kaL, o 33 5,

Fatoll w5atglnh 2ol =2 A7 A9 EL?._H}E:LEHJJE
&} o] (Hexane/ether = 120:1 to 80:1, v/v) &3H= 20, 2 30-32& 53131 Ut}

[‘

jus
=
ol
=L

N

ol oy v El
Q‘L
%.u

émom{

1-(4-((tert-Butyldimethylsilyl)oxy)-3-methoxyphenyl)oct-1-yn-3-one (20)
319t = 202 3}9H= 19 (400 mg, 1.52 mmol) 2 N-methoxy-N-methylhexanamide
(364 mg, 2.28 mmol)& ©]-&3to] GHEA QN A| =W Coll <= & vle} 2ol 75%
TER FA AR A A F5FA T Ry = 0.75 (Hexane/EtOAc = 8:1, v/v). 'H NMR
(600 MHz, CDCl;) 6 7.12 (d, J = 8.1 Hz, 1H), 7.07 (s, 1H), 6.84 (d, J = 8.2 Hz, 1H),




WO 2021/040333 PCT/KR2020/011180

[264]
[265]
[266]

[267]
[268]
[269]

[270]
[271]
[272]

30

3.82 (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, ] = 6.5 Hz, 3H), 0.18 (s, 6H); *C NMR (150 MHz, CDCI;) 6 188.36,
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-Difluorophenyhhex-1-yn-3-one (30) (3} 8}4] 30

3}3HE 302 3}3HE 29 (400 mg, 2.90 mmol) ¥ N-methoxy-N-methylhexanamide
(577 mg, 4.40 mmol)E ©]-&38}o] UARA Al A =W Coll A= ule} o] 72%
T2 FA o AR A £33 T Re= 0.69 (Hexane/Ether = 6:1, v/v). 'H NMR
(600 MHz, CDCl,) 6 7.39 (t,J =7.9 Hz, 1H), 7.36-7.32 (m, 1H), 7.19 (q, ] = 8.4 Hz,
1H), 2.64 (t, ] = 7.4 Hz, 2H), 1.82-1.72 (m, 2H), 1.00 (t, ] = 7.2 Hz, 3H); *C NMR
(150 MHz, CDCl;) 6 187.63, 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 C
12H1oF,O [M-H] : 207.0627; found: 207.0630. >95% purity (as determined by
RP-HPLC, method E, tz = 8.91 min, method I, tz = 5.56 min).

1-(3.4-DifluorophenyDhept-1-yn-3-one (31) (3} 8} 4] 31

3}3HE 312 3}3HE 29 (400 mg, 2.90 mmol) ¥ N-methoxy-N-methylhexanamide
(577 mg, 4.40 mmol) & ©]-&3to] UrkA Q1 Az H Coll =gt ule} Fo] 88%
T2 FA A7 A £33 Tl Re=0.72 (Hexane/Ether = 6:1, v/v). 'H NMR
(600 MHz, CDCl,) 6 7.39 (t,J =7.9 Hz, 1H), 7.36-7.29 (m, 1H), 7.19 (q, ] = 8.4 Hz,
1H), 2.66 (t, ] = 7.4 Hz, 2H), 1.76-1.68 (m, 2H), 1.44-1.35 (m, 2H), 0.95 (t, ] = 7.2 Hz,
3H); 3C NMR (150 MHz, CDCl;) 6 187.82, 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 C;
H;,F,O [M-H]- : 221.0783; found: 221.0813. >95% purity (as determined by
RP-HPLC, method E, t; = 12.70 min, method I, tz = 7.93 min).

1-(3.4-Difluorophenyl)oct-1-yn-3-one (32) (3} 312 32)

3}3HE 32 313HE 29 (400 mg, 2.90 mmol) ¥ N-methoxy-N-methylhexanamide
(577 mg, 4.40 mmol)& ©]-&3Fo] AHEA QN A| =Mk Cofl A3t nle} ol 72%
T2 T o d g A £33 T Re=0.79 (Hexane/EtOAc = 6:1, v/v). 'H NMR
(600 MHz, CDClL) 6 7.39 (t, ] =7.9 Hz, 1H), 7.36-7.29 (m, 1H), 7.19 (q, ] = 8.4 Hz,
1H), 2.65 (t,J =7.4 Hz, 2H), 1.77-1.69 (m, 2H), 1.41-1.30 (m, 4H), 0.92 (t,J =7.2 Hz,
3H); “C NMR (150 MHz, CDCl;) 6 187.87, 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 C,H,F,O [M-H] : 235.0940;
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found: 235.0971. >95% purity (as determined by RP-HPLC, method E, t; = 18.50 min,
method I, ty = 12.86 min).

3}eHE 21, 23a, 23b, 23¢, 25, 3 279 AWHH Q) AXWH D
Wb A™ |Gily)®E RS 3E=S 5 THE & <o %<1 30
°C ol A tetrabutylammonium fluoride solution (1M in THF, 2.0 eq.)°ll & 7}3} 51t}
7] S ES ol 2 Floll A FY 250 A TLC ¥4 A7t EdE A o]
2 94 3 A SHconversion) S Y EFA Wi 7pA (L ubA 0 7 1 Al 7h)
, 589 NH,CI (10 mL)& ¥ 3 3}31, EtOAc (3 X 25 mL)& F% 3t

ksl
B71%S 2 F E(brine)E A F 8}31, MgSO, & 712311, o] 7ak I 719t 3}
= ol
o AA
q

oh Ze] 58 A7 Ayl ARntE TR
A Al &} o] (Hexane/EtOAc) 3 3= & 45 3F T}

1-(4-Hydroxy-3-methoxyphenyl)oct-1-yn-3-one (21) (313} 4] 21)

shgh= 21 313 202 o] &-sto] LukA <l A2 Dol A<= 3k ke o]
94% &= A o A7 X A £33t} Ry =0.21 (Hexane/EtOAc = 5:1, v/v). 'H
NMR (600 MHz, CDCl3) & 7.17 (dd, ] = 1.8 and 7.8 Hz, 1H), 7.06 (d, ] = 1.8 Hz, 1H),
6.91 (d, J =7.8 Hz), 5.99 (brs, 1H), 3.91 (s, 3H), 2.64 (t, ] =7.8 Hz, 2H), 1.77-1.71 (m,
2H), 1.42-1.33 (m, 4H), 0.92 (t, ] = 7.1 Hz, 3H); *C NMR (150 MHz, CDCl,) 6
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 C;sH;3sO; [M-H] : 245.1183;
found: 245.1261. >95% purity (as determined by RP-HPLC, method F, t; = 5.67 min,
method H, tz = 19.33 min).

4-(3-Hydroxvoct-1-yn-1-y1)-2-methoxyphenol (23a) (3}8}12] 23)

3}etE 23a 3}9FE 22aF5 o] -&3to] LubA Sl A2 Dol A< gk vhef 2ol
94% &= A 9 A7 X A £33t} Ry =0.21 (Hexane/EtOAc = 5:1, v/v). 'H
NMR (600 MHz, CDCl;) 6 6.98 (dd, J = 1.8 and 15.6 Hz, 1H), 6.92 (d, J = 1.8 Hz,
1H), 6.84 (d, J = 8.4 Hz, 1H), 5.77 (brs, 1H), 4.58 (t, ] = 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 NMR
(150 MHz, CDCl;) 6 146.28, 146.13, 125.66, 114.49, 114.23, 113.95, 88.33, §4.97,
63.09, 55.98, 37.97, 31.50, 24.95, 22.59, 14.03. HRMS m/z calculated for C;sH,,0;
[M-H]- : 247.1339; found: 247.1397. >95% purity (as determined by RP-HPLC,
method C, tz = 12.46 min, method H, tz = 10.92 min).

(R)-4-(3-Hydroxyoct-1-yn-1-yl)-2-methoxyphenol (23b) ( 31381 2] 23)
313HE 23b 313HE 2205 ©]-8-5Fo] A RHA Ql Al 2 Dol Al gk ule) o)
94% &= A o A7 X A £33t} Ry =0.21 (Hexane/EtOAc = 5:1, v/v). 'H
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NMR (600 MHz, CDCls) 6 6.98 (dd, J = 1.7 and 8.2 Hz, 1H), 6.92 (d, J = 1.7 Hz, 1H),
6.84 (d, J =8.2 Hz, 1H), 5.72 (brs, 1H), 4.58 (q, J = 6.4 Hz, 1H), 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); 13C
NMR (150 MHz, CDCls) 6 146.29, 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 C;sH
200; [M-H] : 247.1339; found: 247.1397. >95% purity (as determined by RP-HPLC,
method C, tg = 7.43 min, method H, tz = 10.95 min).

(S)-4-(3-Hydroxyoct-1-yn-1-yl)-2-methoxyphenol (23¢) (3} 8}4] 23)

3} SFE 23¢ct L 22¢E o] 83t o] AHEA Q1 A M Dol A< 3t vle} 7ol
93% ~H =2 A @ AZ A A FZ3S T Ry =0.21 (Hexane/EtOAc = 5:1, v/v). 'H
NMR (600 MHz, CDCl;) 6 6.97 (t, ] = 6.6 Hz, 1H), 6.92 (d,J = 1.8 Hz, 1H), 6.84 (d,J
=7.8 Hz, 1H), 4.58 (t, ] = 6.6 Hz, 1H), 3.88 (s, 3H), 1.89-1.76 (m, 2H), 1.63-1.55 (m,
2H), 1.43-1.31 (m, 4H), 0.90 (t, ] = 7.2 Hz, 3H); *C NMR (150 MHz, CDCl;) 6
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 C;sH»,O; [M-H] : 247.1339;
found: 247.1415. >95% purity (as determined by RP-HPLC, method C, tz = 7.70 min,
method H, tz = 10.95 min).

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

MeOH 15 mLE & & 8} uwwkH 3}%E 20 (210 mg, 0.582 mmol) & <H-& 0
°Coll A NaBH, (33.0 mg, 0.874 mmol)°l] F 7]— st A 7] WS B8 ol = 3t
shol| A Aol A 1 AlZHEQ mabslal, 533 T EtOAc (3 X 25 mL) &
FEetdvh f715e B2 Al H sk, MgSOEa Azstar, o] gk 5, 2kt st
FE3RC, DA ES Ay 7A Ay vl e u 2 A A O}Q(Hexane/EtOAc
=8:1, v/iv) 3}EE 2208 77% THE FA QA2 A 531 tF R =0.59
(Hexane/EtOAc = 4:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 6.94-6.92 (m, 2H), 6.77 (d,
J=79Hz, 1H), 4.58 (q,J =6.4 Hz , 1H), 3.79 (s, 3H), 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 NMR (150 MHz, CDCl;) 6 150.66, 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.

(Z)-4-(3-Hydroxyoct-1-en-1-yl)-2-methoxyphenol (25) (3}8}4] 25)

MeOH (3 mL) & & & 3} 3} %E 22a (70.0 mg, 0.19 mmol) -8 <K -& quinoline
(7 mg, 0.06 mmol) ¥ Lindlar catalyst (7 mg, 0.02 mmol)°l| 3 7}3}a1, 471
HE-§-=-5 94 (hydrogen (balloon)) 3Foll A1 0 °Coll A 1 A] {H&QF LHESESI T

3}t = 22a (TLC, toluene/EtOAc = 10:1, v/v)2] €+ g A 3l (conversion) ©] 5, 471
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Celite | =5 &3l o] 2}3}31, MeOH (3 X 5 mL)E A 43} 31T}, 4]
2k sl FEete] F5 G ol BS A A

ARvtE I 2 A 8F] (toluene/EtOAc = 10:1, v/v) 3F3HE 245 F 4
AR M 5313 Ry = 0.36 (toluene/EtOAc = 10:1, v/v). 'H NMR (600 MHz,
CDCl;) 6 6.83 (d, J = 1.8 Hz, 1H), 6.81 (d, ] = 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).

Q.ﬁ]—% 25+ Q_ % 2U4E o] 0}04 o) H]-XJ o] ;Q]ZH]—HJ Doﬂ %5} 3}94_ 7Lo]
70% =& 2 FA 9 A& A A Z3FA T} Ry =0.21 (tolene/EtOAc = 10:1, v/v). 'H
NMR (600 MHz, CDCl;) 6 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); *C NMR (150 MHz, CDCl;) 6 146.36,
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 for C;sH»O; [M-H] : 249.1496; found:
249.1523. >95% purity (as determined by RP-HPLC, method C, tz = 11.09 min,
method H, tz = 8.78 min).

1-(4-((tert-Butvldimethylsilyl)oxy)-3-methoxyphenyl)octan-3-ol (26

313 E 26-2 313 = 22a(33. Omg, 0.091 mmol)E- o|-&3}o] Uukz ol A WA
Boll /gt vt} ol 949 +H = FA @ A2 A A 265 T Ry =0.60
(Hexane/EtOAc = 5:1, v/v). 'TH NMR (600 MHz, CDCl;) 6 6.75 (d, J = 8.0 Hz, 1H),
6.69 (d, J =2.0 Hz, 1H), 6.64 (dd, J = 2.0 and 8.0 Hz, 1H), 3.79 (s, 3H), 3.65-3.57 (m,
1H), 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, ] = 7.2 Hz, 3H), 0.14 (s, 6H); *C NMR (150
MHz, CDCl;) 6150.75, 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) (3} 84| 27)

3}3HE 272 313= 26(32.0 mg, 0.087 mmol)E ©]-&-3}o] UutA ol A zHhH
Dol < gk uhe} o] 949 & 2 B @ A2 A A 235 Th R =0.21
(Hexane/EtOAc = 5:1, v/v). 'TH NMR (600 MHz, CDCl5) 6 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); *C NMR (150 MHz, CDCl;) 6 146.41, 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 C,sH,40; [M-H] : 251.1652; found: 251.1683. >95% purity (as
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determined by RP-HPLC, method C, ty = 5.37 min, method G, tz = 29.83 min).

1-(3.4-Difluorophenyhhex-1-yn-3-ol (33a) (3} 3} 4] 33

Q_GL% 333= Q_GL% 2236LH H]—HJ oﬂ %5} 3}94_ E%} 0}14_ Q_GL% 20 r/H/\]
313k 30 (50.0 mg, 0.240 mmol)-S- ©] 83} 88% &2 T4 @ AR A
A 238 T Ry = 0.25 (Hexane/EtOAc = 10:1, v/v). 'TH NMR (600 MHz, CDCl5) &
7.26-7.20 (m, 1H), 7.18-7.13 (m, 1H), 7.12-7.05 (m, 1H), 4.59 (t, ] = 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, CDCl;) 6 151.46, 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 C,H,F,O [M-H] : 209.0783; found: 209.0820. >95% purity (as
determined by RP-HPLC, method E, tzy = 5.43 min, method [, ty = 4.90 min).

1-(3.4-Difluorophenyhhept-1-yn-3-ol (34a) (3} 312! 34

Q_GLH 34a= Q_ % 2236LH H]—HJ oﬂ %g} 1:1} Eo] 0}14_ Q_ % 20 r/H/\]
3}3t= 31 (17.0 mg, 0.076 mmol)-S- ©] 83} 80% &2 T4 AR A
A 28 T Re= 0.29 (Hexane/EtOAc = 10:1, v/v). 'H NMR (600 MHz, CDCl5) &
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, 1H), 1.88 (d, J = 5.3 Hz, 1H), 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, 3H); *C NMR (150 MHz, CDCl;) 6 151.39,
150.79, 150.71, 149.81, 149.72, 149.15, 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 C;H,,F,O [M-H]-: 223.0940; found: 223.0966. >95%
purity (as determined by RP-HPLC, method E, tzy = 7.35 min, method I, ty = 6.77 min).

1-(3.4-Difluorophenyl)oct-1-yn-3-ol (35a) (3} 8} 4] 35)

Q_GLU 353= Q_GLH 2236LH H]—HJ oﬂ /\01—%6& 3}94_ 5013}14_ Q_GLU 20 r/H/\]
3}¢HE 32 (58.0 mg, 0.245 mmol)2 ©]-8-3}4] 86% & &2 FA) QA 2 A
A 23R T R = 0.35 (Hexane/EtOAc = 10:1, v/v). 'H NMR (600 MHz, CDCL,) &
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, 3H); *C NMR (150 MHz, CDCl;) 6 151.38,
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 C;,H,,F,O [M-H] :
237.1096; found: 237.1138. >95% purity (as determined by RP-HPLC, method E, tz =
10.34 min, method I, tg = 9.96 min).
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313 & 22b, 22¢, 33b. 34b, 35b. 33¢c. 34c, 2 35¢2] FuHAH QN A XWHE

2-propanol-& & & 3= 0.1 M2] ©] ¥=(ynone) 3} 3&E &3 KOHZ = v
ynone : catalyst : KOH = 200:1:1.2 B] & 2 7} St} A 7] §H-&-& 2] TLC ¥4
A7t dEdol A EAR g A SH(conversion)& VHEFH
) 7EAN (A REA 0 2 4 A gh) ngkslar, ZEe) 8k s F ek vk Aol & A el vhA
Ad ARvtE 23 2 G A ske] A A A 313 E (stereoselective
compounds)& 55} $1 TF. 7hol & A | (chiral column; CHIRALPAK 1G, 10%
ethanol in hexane)& AH-g&3Fe] 7ho] 2 HPLC ¥4 A 3E 7|Hto & A &40 A2

7}¢] (enantiomeric excess, ee) 4k A A 3FA T},

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

3}31& 22b+ 2-propanol (4.16 mL)ol| 4] &%= 20 (150 mg, 0.416 mmol),
RuCI[(R,R)-TsDPEN(mesitylene)] (1.29 mg, 2.08 umol) 2 KOH (0.138 mg, 2.50
umol) @} $H7A| LA Q1 4| =My Eof] <2 ¢h ule} o] 88% &= -4
SdrA Azt Aol eS A7t A4 AR ETg YR
A A 3Fo] (Hexane/EtOAc = 12:1, v/v) 3} 3= 22b5 538131 Th Ry = 0.59
(Hexane/EtOAc = 4:1, v/v). 'H NMR (600 MHz, CDCl;) 6 6.94-6.92 (m, 2H), 6.77 (d,
J=79Hz, 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 NMR (150 MHz, CDCl;) 6 150.66, 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.

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

3}31E 22¢+= 2-propanol (4.16 mL)°ll A 3}3t= 20 (150 mg, 0.416 mmol),
RuClI[(S,S)-TsDPEN(mesitylene)] (1.29 mg, 2.08 umol) 2 KOH (0.138 mg, 2.50
umol) 2} $H7] AHEA Q1 A= Eoll A% nle} iho] 68% &= 4
LARA Azt A ES A7t A7) AEnEIf R
A A 3} o] (Hexane/EtOAc = 12:1, v/v) 33 = 22¢E 533 R, = 0.59
(Hexane/EtOAc = 4:1, v/v). 'H NMR (600 MHz, CDCl;) 6 6.94-6.92 (m, 2H), 6.77 (d,
J=7.9Hz, 1H), 4.58 (t,J = 6.5 Hz, 1H), 3.79 (s, 3H), 1.91 (s, 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, ] = 7.0 Hz, 3H), 0.15 (s,
6H); *C NMR (150 MHz, CDCl;) 6 150.66, 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-ol (33b) (3} 8} 2] 33
3} 31 33b+= 2-propanol (4.8 mL)°ll A &3t= 30(100 mg, 0.48 mmol),
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RuCI[(R,R)-TsDPEN(mesitylene)] (1.49 mg, 2.40 umol) 2 KOH (0.16 mg, 2.90
umol) 2} $H7] AHEA Q1 A 22 Eoll A% ¢ nle} o] 86% &= 4
LARA Azt A ES A7t A7) AEnEIf R

4 Al 5t (Hexane/EtOAc = 20:1, v/v) 3} 8 33bE 53131 th R =0.25
(Hexane/EtOAc = 10:1, v/v). 'H NMR (600 MHz, CDCl;) 6 7.25-7.19 (m, 1H),
7.18-7.13 (m, 1H), 7.12-7.04 (m, 1H), 4.59 (t, ] = 2.9 Hz, 1H), 2.18 (brs, 1H),
1.83-1.72 (m, 2H), 1.58-1.49 (m, 2H), 0.98 (t, J = 7.2 Hz, 3H); *C NMR (150 MHz,
CDCl;) 6 151.45, 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 C,
H,F,O [M-H]- : 209.0783; found: 209.0811. >95% purity (as determined by
RP-HPLC, method E, t; = 5.42 min, method I, t; = 4.86 min).

(R)-1-(3.4-DifluorophenyDhept-1-yn-3-ol (34b) (3} 314 34)

3195 34bi= 2-propanol (4.5 mL)°l 4] 3}3& 31 (100 mg, 2.30 mmol),
RuCI[(R,R)-TsDPEN(mesitylene)] (1.40 mg, 2.30 umol) 2 KOH (0.15 mg, 2.70
umol) @} $H7| LA Q1 4| =My Eof] A< ¢h ule} o] 829 &= 74
SdrA Azt Aol eS A7t A4 AR ETg YR
A A 3] (Hexane/EtOAc = 20:1, v/v) 332 34bE 5313 T Ry = 0.29
(Hexane/EtOAc = 10:1, v/v). '"H NMR (600 MHz, CDCI;) 6 7.26-7.19 (m, 1H),
7.19-7.13 (m, 1H), 7.12-7.05 (m, 1H), 4.57 (t, ] = 2.9 Hz, 1H), 2.18 (brs, 1H),
1.85-1.74 (m, 2H), 1.53-1.45 (m, 2H), 1.42-1.34 (m, 2H), 0.94 (t, ] = 7.2 Hz, 3H); 1*C
NMR (150 MHz, CDCl;) 6 150.78, 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 C;H,,F,O [M-H] :
223.0940; found: 223.0973. >95% purity (as determined by RP-HPLC, method E, tr =
7.32 min, method I, t = 6.64 min).

(R)-1-(3.4-Difluorophenyl)oct-1-yn-3-ol (35b) (313} 2] 35)

3}31& 35b+ 2-propanol (4.2 mL)ol 4] &}3E 32 (100 mg, 0.42 mmol),
RuCI[(R,R)-TsDPEN(mesitylene)] (1.31 mg, 2.10 umol) 2 KOH (0.14 mg, 2.50
umol) 2} $H7] LHEA Q1 A 22 Eofl A% nle} o] 80% &= 4
LARA Azt A ES A7t A7) AEnEIf R
A A 3} o] (Hexane/EtOAc = 20:1, v/v) 3} = 35b5 538} th. R, =0.35
(Hexane/EtOAc = 10:1, v/v). '"H NMR (600 MHz, CDCl;) 6 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, 3H); *C NMR (150 MHz, CDCl;) 6 151.45, 151.36, 150.77, 150.69, 149.78,
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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 C,,H;F,O [M-H] : 237.1096; found:
237.1139. >95% purity (as determined by RP-HPLC, method E, t; = 10.26 min,
method I, ty = 11.03 min).

(S)-1-(3.4-Difluorophenyhhex-1-yn-3-ol (33¢) (3} 3} 2] 33)

319 33¢+ 2-propanol (4.8 mL)ol| A &3 30 (100 mg, 0.48 mmol),
RuCl[(S,S)-TsDPEN(mesitylene)] (1.49 mg, 2.40 umol) & KOH (0.16 mg, 2.90
pmol)¢} 7| A WA Q1 A=y Eell <28k uhe} gho] 86% &= A
LAZA Azt A EE A7 A A2ntE Yo 2
A A| 3} o] (Hexane/EtOAc = 20:1, v/v) 3} = 33¢E 533t Ry =0.25
(Hexane/EtOAc = 10:1, v/v). '"H NMR (600 MHz, CDCl;) 6 7.26-7.18 (m, 1H),
7.18-7.12 (m, 1H), 7.12-7.03 (m, 1H), 4.59 (t, ] = 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); *C NMR (150 MHz,
CDCl;) 6 151.44, 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 C,
H;,F,O [M-H] : 209.0783; found: 209.0816. >95% purity (as determined by
RP-HPLC, method E, t; = 5.42 min, method I, tz = 4.88 min).

S)-1-(3.4-Difluorophenylhept-1-yn-3-ol (34¢) (3} 312! 34

3}31E 29c+= 2-propanol (4.5 mL)°ll A 3}3t= 31 (100 mg, 0.45 mmol),
RuCl[(S,S)-TsDPEN(mesitylene)] (1.4 mg, 2.30 umol) & KOH (0.15 mg, 2.70
umol)¢} SHA| AWHA Q1 A z2 v Eoll 4423k ule} o] 829 FH = -4
LAZA Azt A EE A7 A A2ntE Yo 2
74 A 3t o] (Hexane/EtOAc = 20:1, v/v) 3} 3= 34cE 533t R =0.29
(Hexane/EtOAc = 10:1, v/v). '"H NMR (600 MHz, CDCl;) 6 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), 2.37 (brs, 1H),
1.86-1.72 (m, 2H), 1.54-1.43 (m, 2H), 1.43-1.34 (m, 2H), 0.93 (t, ] = 7.2 Hz, 3H); *C
NMR (150 MHz, CDCl;) 6 151.44, 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 C;H.F,O [M-H]- : 223.0940; found: 223.0971. >95% purity (as
determined by RP-HPLC, method E, tg = 7.32 min, method I, tx = 6.72 min).

S)-1-(3.4-Difluorophenyl)oct-1-yn-3-ol (35¢) (3} 8} 4] 35
3}31E 35¢+= 2-propanol (4.2 mL)°ll A 3}3t= 32 (100 mg, 0.42 mmol),
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RuClI[(S,S)-TsDPEN(mesitylene)] (1.31 mg, 2.10 umol) 2 KOH (0.14 mg, 2.50
umol) 2} $H7] AHEA Q1 A2 Eol] A& nle} fho] 829 &= -4
SdrA Azt Aol eS A7t A4 AR ETg YR

A A| 3} o] (Hexane/EtOAc = 20:1, v/v) 3} = 35¢ & 533t Ry =0.35
(Hexane/EtOAc = 10:1, v/v). 'H NMR (600 MHz, CDCl;) 6 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); 13°C
NMR (150 MHz, CDCls) 6 151.44, 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 C;H;cF,O [M-H]- : 237.1096; found: 237.1137. >95% purity (as
determined by RP-HPLC, method E, tzy = 10.31 min, method I, t; = 9.79 min).

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

3}3t= 2] AEAolAd A 34 (enantiomeric excess, ee)i= 7F°| 2 Z ¥ (chiral
column) (CHIRALPAK IG (4.6 i.d X 250 mm)S AF&-3}o] 7}o] 2 HPLC ¥4 &
ol At ARt EI Y A2 5] 7 A 2 Bel 9 El AT
Mg A2 v E 189 (high-performance liquid chromatography) (Agilent 1260
series) = = FA T HHH AT hexane (v/v)oll A 10% ol 822
o2 (isocratic) Z 1 mL/min 75 2. & 30 & o]} =3 | At} A5
AN -2 (auto-sampler)©} A ¢ & 2= (column compartment temperature)+= 25
°C= A A3sta1, UV B A|(UV detection) ™ 254 nm 3¢ . &2 =313} o, 5 uL2]
A& E Y5 W B hexane (v/iv)oll Al 1% ol §H= 2 58 1l (isocratic) =
0.8 mL/min f4- 2. 30 ¥ o] 538 5 1 o). A}-5 A& 2 (auto-sampler) &} 2 &
T8 &% (column compartment temperature)i= 25 °C=Z A A stal, UV ©4](UV
detection) = 254 nm 3 0 2 =35 o 3uLe] A BE FUS AT

[QS Bl X H 2E Q] £4(QS reporter strain assay)]

Escherichia coli (E. coliy DH5a:= tH& n| Al & <&, 53] BHLel 2|3 4=
W A4 4] 91 AHL-S ¥ 4] 3}+= LuxR homolog SdiA S ¥ 3}3c},

B g & RhIR 2] 2 E 2E Q] 7418 918 pIN105R (RhIR H& Zaf2m &)
2pSC11 (RhlAzlacZ §3 Ze} v =), A7 5 Sgpan e g
& -5 2 ¥ 8L (co-transformed) sdiA ¥ o] A & AF-&-3FSI T} 10 pg/mL gentamicin
2 50 ug/mL ampicilling 3 7F§F WhAY vl oFgt 2] 328 2~ E ] 21(0OD 595 nm = 1.0)
1%5 YAz =5 3131E(0-1000 uM), BHL (0-10 uM) (Sigma-Aldrich)3}
SHA| 37 °Coll A 2 Al ZF5-9F Luria-Bertani (LB) medium (Difco, Detroit, MI,
USA)° A vl 23} T}, 0.4% arabinose (Sigma-Aldrich)E 37 °Coll 4] 1.5 A {+&-<F
HE-3-A] 7 T}, B-galactosidase 24 -2 Tropix plus kit (Applied Biosystems, CA,
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[344]

[345]
[346]
[347]

[348]
[349]
[350]
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USA)E AF&38lo] 71613 a1, OD 595 nm 2 ¥F33(luminescence)<> VICTOR x5
multimode plate reader (PerkinElmer, Waltham, MA, USA)Z Z A 8} 31t} 2o 4 <1
RhIR &4 & OD 595 nmol| A W33 =4 ek o 2 W AJekslalgiv), el B
U2 LasR Pl £ H AE D 245 A8, pNIOSL (LasR 2@ ZekAm] =) 3
pSCI11 (lasl:lacZ &% et =), A7) F £ 2 2R - P AWM S E. coli
DH5a 2 OdDHL (Sigma-Aldrich)& AM&-3F 31t}

gk B & posR B EEH AE QB4 S Y, (PqsR HE SEkav =
pSCll(quA“lacZ%?f} Zepan ey A B Zgansg Foa AW s lﬂE
2]

coli DH5a. 2 PQS (Sigma-Aldrich)E A}-8-3} 5]

[ A vlo] 2 HE P A K4 (Static biofilm formation assay)]

=5 10(P. aeruginosa) (OD 595 nm = 1.0)< HHA Wl &F3t 3, AB medium (1:20)
(300 mM NacCl, 50 mM MgSO,, 0.2% vitamin-free casamino acids, 10 mM potassium
phosphate, 1 mM L-arginine, ¥ 1% glucose, pH 7.5)% %A o &= =+
3} 3H=(0100 uM) 3+ 7| borosilicate ¥ ol A 8] A1 8} 1T}, 37 °Coll A] 24 A 7H&<F
e glo] kst 3, A A&l 24 (growth inhibition activity)S = 317] ¢ 3l
1l & N (suspended culture)/] OD 595 nm-S multimode plate reader®l| A =24 3} 5t}
v o] FL&¥ ulo] @ & A 3 E phosphate-buffered saline (PBS; 137 mM NaCl, 2.7
mM KCI, 10 mM Na,HPO,, 2 2 mM KH,PO,, pH 7.2) 2. & 5 H A Z5}3t}. o] T,
W& o] QEF M| EZE 0.19% A& 28 vho] 22l (crystal violet)S AH8-3H] 10
'ff‘f]f%‘?_]__ (g Al ‘C:;],Oﬂ al, A 6]—Q Z] O}f_l E_F/] /\E]- U]»O] _Q_Eﬂ_g_ ;(ﬂ 7% '8],7] _?4 —E;H

Elo] £-4=(deionized water) = A| % 3} T} nlo] @ A& Ao A7 E R &
A A vlo] &39S 100% o e 2 §5350, 859 oS A 59 ODE
23;

multimode plate readerE- ©]-83}] 545 nmol A =

[53 vlo] 2B E P A £4](Dynamic biofilm formation assay)]

Fr 8] &2} o] = (Glass slides) & = H-5 8 4H2 7] (drip-flow reactor) -0l
FAskar, A 2T B 3EE(0-10 uM)H A 5% 2557 (0OD 595 nm =
1.0)e i?} 3F= AB medium<- HH-5-7] Wl A 0.3 ml/minZ peristaltic pump
(Masterflex C/L tubing pumps, Cole-Parmer, IL, USA)E A}-&-3Fo] Al &4 o =5
LB AT 7] B8 37 °Coll A 48 A gt S a gk &, FA e A eF 2
Hlol @ B & A X & PBSZE Al AT Holql = H}O]QJQ% M EE 107 &<t
DAPI (Sigma-Aldrich)Z 3 A3} 31, confocal laser scanning microscopy (CLSM; Carl
Zeiss LSM700, Jena, Germany) S A}F8-3}o] #2813} Zen 2011 3222 7131 9
Z-stack .= E©]-8-3}o] F& 3 Y (blue fluorescence light) (excitation wavelength:
350 nm, emission wavelength: 470 nm) }f| A 20X objective lens (W
NAchroplanX20/0.5W (DIC) M27)Z H}o] @ E & M| EZ 2] CLSM ©| 7| A &
F58kA T vto] L A F 9 -3 ¢ F7= CLSM ©| 1| A & 7| ¥k 2 & Tmage]
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[351]
[352]
[353]

[354]
[355]
[356]

[357]
[358]
[359]

40

M 2 130 Comstat2 & A 3FA T}

[EPS &4 (EPS analysis)]

EPS %412 =#l.5 & Hk-§-7|(drip-flow reactor) =7 5, & g}o] o] -2
vlo] @ A F MEE T ATt A E 2 H vlo] L F Al 325 0.0IM KCIE
A A ES ) ¥r=3}-E(carbohydrates) 2 T A (protein) w212 93l sonicator
(VCX 750, SONICS Newtown, CT, USA)E ©]-&38to] 35 Hz 7 2 &2 5 2
MEZE gty star, 5 23 A 8= As 43] whEginh Al ot E g e
Azl S 0.22 wm membrane filter (Millex filter, Carl Roth, Karlsruhe, Germany)=
o] 73 ). whilAl 2218 98], 40 ul o FHE 2 200 ul Lowry Al 2F(L3540,
Sigma-Aldrich)S ¥ 38Feh= Z3H23 A 204 105 7F v &3t} ol % 20 ul
Folin-Ciocalteu A] ©F (Sigma-Aldrich)S- & 7}5Far, A 2ol A 30 #-3F vl &8l a1
multimode plate readerE AF-8-3F¢] OD 750 nmE =743} v, ©hula ¢k-3- OD 750
nm %3 OD 595 nmol| A A& statgltt g3l s 48 98, 50ul o 4= %
150 uL. 99.9% ¥ H(sulfuric acid)S E 5= £8= S A2 A 30 ¥3tF
| 2F5FSI T} ©] T 5% 3= (phenol)S F 7FshaL, 90 °Coll A 5 ¥-3F vl F&F3 T}
multimode plate readerE A8 OD 490 nmE =431t &h-81-& 9] &
OD 490 nm %=+ OD 595 nmol| A A &3}5} i o)

i

=
-

o

[#Fx=28] 3= A4 54 (Rhamnolipid production assay)]

HEAR )| @3k =557 (0OD 595 nm = 1.0)2 YA tlz&+" = 3180100 uM) 2}
37 AB medium (1:100)01 5 &g+ 5, 37 °Coll A 24 A|ZFE <t X w7 &
Ab-g3to] v ksl vt. 7] vl =S 12,000g 5 4 °Coll A 5 #3F
AAE A 25 200 ul 2 100% diethyl ether (JUNSEI, Tokyo, Japan) 400
uLE 318k o 2 A rhamnolipid& 7 W &3 A5 A& A28 FHo|
SAG, ZUA Z T 128 A 25 go] &5 20 ulE 85 A7) a1, 180 Lo
Orcinal solution (0.19% Orcinal (Sigma-Aldrich) in 53% HZSO4)JJr vk Al AT A7
HE-S-2-5- 80 °Coll A 30 5ot 7} a1, Ao A 15 ¥-3F J 23kt

d =¥ =9 &2 0D 421 nmeol A &7 8} 3L, multimode plate reader& ©]-8-3}¢]
A3 1l ko] A OD 595 nmZ 4/ $Hnormalize) 3F 1 T}

[3] 2 AFo]opbd A AL B4 (Pyocyanin production assay)]

AB mediumE ©]-8-3Fo] YA o vt & F3E (010 uM) 2 A 9EA) bl 4k gk
HSEI S e, 37 °Coll A 24 Al ZHE<E vl oFst AL, 10,000 rpm S E 10 W-JE
AR 9] QAPolol & FE3H7] H 8, A A& 50% Trifluoroacetic
acid (TFA, Sigma-Aldrich)@} 37 °Coll A 1 A 7F5 ok vh-&-A] T}, A} 7] 524 71
SN 10,000 rpm 22 10 W-7F A4 2 8haL, 0.22 pm filter = o] #akgl o),
AF7] o] T 95 1260 Infinity 11 Prep-HPLC System (Agilent Technologies, Santa
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Clara, CA, USA) ¥ EC-C18 column (4. 6X150 mm, Agilent Technologies)S

o] g51e] ¥A BT, 74 49l HPLC 270-& a}7] 9} ek o] 54 o] &4
TFA(99:1). =% €% 10 uL, &5 25 °C, % 0.5 mL/min.

3] @ A}ol o}y (Sigma-Aldrich)2] ™55 A] {H(retention time)- 20 ¥-©] U},

v @ Abolobil o] F& Z 3] oel v B Algkol 2039w, ¥4 3] =19]
ol & BAllth

2

[360]

[361]  [BAAAT. molitor) 75 AHEE 2]

[362] ol A I} o vkl 0 2 kA Th o = 3HE(010 M) 3HA
ZE A A A 2] (Tenebrio molitor, T. molitor) 7% 2] A2 S A3t} WA
Hlj 9k &+ 550D 595 nm = 1.0)2 10,000 rpmell A 10 ¥k A 223k o}
A71 35 NS 0.22 um filter® o] 748F 2 F=AL7] vhE& o] §3to] {59
FAVEFA ). f-5 2 A E ] A (Petri dishes)ol] 25 °Coll A 20 L 7+ B.#451 T}
FEo AMEES v 5 A3 S-S

[363]

[364]  [RT-qPCR £ (RT-qPCR analysis)]

[365] UFA 2T = 3EE(010 uM)TF SHA] A vl %3 25351(0D 595 nm =
1.0)2 borosilicate ¥ ° 4] AB medium®l| 4] 3] 48} tH(1:20). ©] % 37 °Col| 4] 24
A ZHE ok uj e & nlo]l L M E A EE RNA =52 A& =&t &=
RNA= A ZALe] X Alof t}2} TRI REAGENT (Molecular Research Center, OH,
USA)E o] &3to] &35t QS-#d F-Ax e =& d&Fslstal
vl st7] 9] 8l RT-qPCRE 573 513l T} RT-qPCRZ 93l SYBR Premix Ex
TaqTM (Takara, Shiga, Japan), CFX-96 real-time system (Bio-Rad, Hercules, CA,
USA), 2 QS-#d 32} Zefolm A EE ALESFI T} 47| RT-qPCRE| & 4]
z g ude sty 9k 4y & 2 WA (initial denaturation)<= 95 °Coll A 10 Z= 4~3) 3t
2, ¥ A (denaturation)= 95 °Col| 4] 10 %, 2 3l(annealing)< 60 °Coll 4] 10 &, ¥
Al & (extension)S 63 °Coll A 34 22 403] WH3stl ). A3 Az Al 7] = A%
A o] mpx]dtof] 2381 T

[366]

[367] [In silico %=7) 1-7-(In silico docking studies)]

[368] 53HA4 W] SdiAe] A 8] ~8 F 25 7|¥ o 2 RhIR 45 X2 (homology
model)< 3-oxo-C6-homoserine lactone (PDB code 4Y15)9} $HA| A 2613 T}
RhIR ] T2 A & FASTA format. 2 = A] NCBI protein database (
http://ncbi.nlm.nih.gov/protein) =+ & 53} $ TF RhIR A5 22 -&
SWISS-MODEL (https:/swissmodel.expasy.org)e A}-&3}o] #2131t} B
# & 3} 3HE-2 Chem3D Pro (ver 12.0)5 o] &-3}¢] 3D 22 A 2135191 a1, 471
SIS E & sdf I 2 A St} B hE Al 2 FH A st 7 o Sanitize'
preparation protocol in SYBYL-X 2.1.1 (Tripos Inc., St Louis)& 4]-8-3} ¢l ). Al =%
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#F 3= 2 Surflex-Dock GeomX module of SYBYL-X 2.1.1-& A}-8-3}] RhIR
A Bl =75 w2 =S 9 ¢ Wil ] 4 SH(protein minimization

for molecular docking)3= 'Tripos' Force Field setting@} 317 'POWELL "} &=
TasAT 27] A3 B Yla o' AT Residues' W ol A
g o] gk npe} o), =7 YA & Thol ah=d] A E ® o} 1| i 4k(Tyrd3, Val6o,
Tyr64, Trp68, Asp81, 1le84, Serl35; radius setting: 4.0; 7] o} 7] =4F-2 SdiA 2]
39”‘3 2, RhIR & 2 o] &3 Tl 2 (template protein)e 7] HFES. 2
AR EH AT v 527 J‘rﬂ‘rﬂlﬂﬂ Z71 #h& FA8k T

[369]

[370] [ A 8t 2] #4](Statistical analysis)]

[371] P 4k (p value)< Student's t test (SigmaPlot version 10, Systat Software Inc., San
Jose, CA, USA)°ll 2|3l 3 7}=] At}

[372]

3731  [EA3% R 1E)

[374] [2@d1]: IAEY ¢4 A& dolo W& RhR 2 & &4

[375] % RhIR A &3A & 7Hstr] A sl & g ol A= 4-30 A S5

10- A Zol] o] 2= vpekgh & AL Zolol] WhE XA F FAMA o] ol 212l
RhIR &4 & 283 tH(Scheme 1). ¥ 28 invitro A =314 H71E 9] 3]
DMSOE &4 2722 ($)-6-AAEETE= 1C) 2N
—cyclopentylbutyrarmde(ﬁr P2 ID)E YA 2o ARgsith(&E 1), &
AbEol #& 2 A F Y5 RhIRY th &k -2 F 3= 7FA, 1 %9 & RhIR
713} &4 (antagonism activity)-S Y EFU o B db o] W E A A E-2 4%

nqke] g~ vh& RhIR & &4 (agonistic activity)-& WEFU AT, £ Hk of A
7HE #2 G Abe S 7= 40 A E @S = 2)3= BHLY 7HE #-ARSE 319k
725 7FA 7] wi-oll RhiRel A gFst=tl] 9o BHLH 74 A st v}, 54%9] 7+
Z4& 2 A Q1 RhIR A 3 24 & YEFHATHE 2).

[376]
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[377]

[378]

[379]
[380]

[381]

43
[3%2]
Relative BRIR. activity Relative RR aciivity Relative REBR activity
Compoupd® Componnd Compound
Auntagonsim®  Agonism’® Auntagonsin  Agonism Antagonsim . Agonism

1 E 3" iip i 2 14h 4™ i

13 247 4" 1ig 43" 1™ 185 557 B

z 4% 3 i ko 3" 15h 41" Fils

3 [ 2 122 [ 4" 162 " 3

4 i 47 i2h 88" 4 2 " 3

5 837 5" 12 a0 e 233 32" 3

3 90" g 124 [ 3" 23h 27" kil

ki 41 2 1% 81 * 23e 34" i

8 36" 2" 2t 7 ™ 25 R i
iia 65" E 128 517 o 27 45" Fing
11b 93" 4" 12k [ 2" 30 127 £
1kc o4 i 121 76" 1™ 31 16" 4
11d 51" 1 2§ 74 1™ 32 i i
ite 78" 2% 12K 47" 2" 33a 2" i
11 55% 1 21 24 1™ 33b 25% 37
11g 3" i 2m EE 1™ a3 35" 3"
11h 647 i 2n 98 1™ 342 n- 4
3t 657 Ei 50 49 17 34p &7 3
1Y 537 2 12p g2~ 3" 34c ™ 2"
11 43" 3" 124 7" 1™ 35 4" 3"
m 59" i 1y 85~ 3" 35p 7™ 3
11m 0™ o 13a 517 4 35¢ &7 L
1in 91 1 138 41" ¥
116 0™ 2 144 53 4%

RhIR 4 A 24 4-F A F 9] F-2-2A4] & ](structure—activity relationship,
SARYE A U] A3l B Bl A sh] sk e F2H WP AR
(Ao 2]: AAE F=A 9 g 28] X8 l ol B2 RhIR 2T 274

Hd are) 2 $k7]7F RhIR A& 240l v 2= Q&5 Lot rr] # &
4-Z1A Zol A #d a1e] 9] 3-OMe R 4-0OH 7| & 143 218-71(-F, -Cl, -OH,
_OMe, -OEt, -Me, . -N(CHy),) & B A 351t} 7] s chemne 1o] LhERYI vhe) ol
3}3t= 10a-10r- benzaldehyde & 25 °Coll A o} A& 2 o BFHE&(E = &) 3holl A
10% NaOHE | g5t &4 8ttt 315 11a-11r& -78 °Coll A 33t =
10a-10r< dusoproprylannde(LDA)-@r HE-S- Al 71 2 p-butanol= 7 7}sF O 24
24~60% & % 53T

24 %llbL dAd are]eol A7 gl Ao RA, e dd 2=
251.2(03%), o & B3 51 22l 2] 54 218717} RhiRol A el

e 3tt)i= A8 g3 th RhIR A8 g4 o) 2o dld 518]2] 4-0H &
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[382]

[383]
[384]

[385]
[386]
[387]

[388]

44

3-OMe9] & &A1& F71al7] Yell, 4-OH(EFE = 11¢) & 3-OMe(3}3HE 11d) =
A 73R T

313t E 11e= & 11a(65%)°) H] 3l RhIRS A 3l 8l = T8 o] Ao,
332 11d(51%)= 8H8E 11a0]) 1] 3] RhIR 2 & B4 o] U4 Z7133 ).
4-OMeZ 7}A)3= 35 11£(55%)3= 3F3F= 11doll Bl 8] RhIR A& 24 o] &
Zaglom o)l & Eaj 4 2ol =A 717 £A418HE= Aol RhR 23 8 &
ol Agsirt= A& 18It 3-0H ¥h& 744 = 33 11e(78%)+=
3'-OMe & 714 = 382 11eR.t) 73 RhIR 4 8 A4S 714 ),

4-ZNA FO| - @“é HAE GAst7] 8, g X8 3353 FEE 1g-11j

)7 o] F A8 3323 E 11k-11r)S A A oL 9 %3 813 &
4-F5 7FA = 35 11g7) 33% % T 4 <1 RhIR 24 8 84 o] 713 5= 9kt)
4-N(CH,),Z 74 = 3} 82 11j(53%)+= 3132 1ak v o] ZFE o 401
7FA = 3F3EE 11h(64%) 2 4'-MeE 7FA] 3= 3F3HE 11i(65%)+= 335 11a9f

Hls=glt}, ol 5 2| & 8} &l A & vl 528k 4 &Fo] et 34'-di-FE 7HA =
3}3HE 11020%)+= & ol A 7+ 7F 2§ RhR A7) 84 -& Yttt ol &
T3l wd are o 24 Mol M F A s 7t Hilﬂu}t & st
3-OMe % 4-F& 7}4| & 3}§] % 11q(43%)5i= 3-OMe 2 4-OHE 7} = 3} &=
MNak vt} 43 A4S 75 o), 3-F 2 5-OMeE 7HA &= 3135 11r(74%)2
shgt= 1MMaB v 28 shA skttt ol & B3l 4¥ Aelel 22 =54 71(el . -F
-OH)7} 2 881t} = A2 g3t 3 2 4 Aol 2542 -MeZ1 &
7HA = 33HE 11p(72%) = 74 ¥ RhIR A 8] 48 ®.lt} 3-0OFt 2 4-0HZ
7FA = 3R 11n(91%)< RhIR 4 3 841 & 5743817 22 At o) & £
4-A A Z2] 3 22] 9} 45 2}-8-5F= RhIR F91 &= X137] 2] A7)0 nj$-
U]7Lg}q_k_ XJQ @—o]g}oﬂq /\]—7] erZ :E;:l/g %ﬁ] 7éjrjr‘_‘:_ 4Hd x}g]‘_‘:_ Rthﬂ],g]
T AT Fa2ey Fdo] o= w3z = X8 r]e] A7)
ksl A8 VeI

(28 3]: IAE FE=A S 3 A 2ol ©}E RhIR 27 &4

3] A 72 A (rotational rigidity)©] RhIR 24 &} 2HA] ol 1| X] = 03 88 1 715} 7|
A8, wld argl e 7hEd 7] Aloleo] @l ARMS 7HA = 33 E (313 = 12a-12r
)= AT 4371 Scheme 19]] LERY BEe} o], 313 12a-12r 3131
11a-11r< 10% Pd/C EA 8}l 74 71 A & A A7 0 24 40~93% &=
FE58F3 T
ek 7R 7] Ateldl] o] 5 AFE THA =

7?%1 s}eh= (33 & 12a- 12r)§ Hlﬂ
= 1a-11n< A d a1g] 2] X3t A o) A
5 12a-12r) 5.t} ] 73k RhiR 7‘461 2AE& verdY A7 A3 E

s
) A4
5)-

ot fo rSl
> O
o rR ol
2
©
uv
2 p——

o o

=(3Hg
=(3Hg

EO{' moi' ml
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[389]
[390]
[391]

[392]

[393]
[394]

[395]

45

T3l dd el 7R 7] Aol o 31 72 A o] RhIRe] A7 %Jﬁ}e—%% A e
7 & i@“ﬂo}oﬂv} Akl o 2 3 2 4H 2] o) F

3 EE 1o Hd a1 7 MY H 33E Fol 7%”&9—%;11111117‘46&
k4] 2 w& RhIR 28 E4(2%)8 VEFH I

(2@ 4]: AAE FE=AY p-3tol=FA 719 A Ao ©HE RhR 2% &4
25 °Coll A 72 A {E &< 714 Z71 Stoll A 2-heptanone-S: vanillin =+
3,4-difluorobenzaldehyde 9} HF-g-A] A [3-3}0] CEEA 771 9 4 A A =

F A (3= 13a-13b) 5 30 ~ 50% & 2 53831t 813 E 14a-14b+=
3}5HE 13a-13b9] o, p-E ¥ 3} 7h R 71 o H, ¥ Pd/CE A 2]t 24 v
43} Hh-&-(catalytic hydrogenation) 2 5-3l] ©F 76% &% 5315t} 3=

15a-15b+= 313 E 13a-13b9] o, B-E 3238} 712 7] NaBH,E A gl 3] 24}
AdaeR AP oM 217949 L 90% FEE qu}oﬂdr 313 16ai=
SISHE 15a7 @ 23l o 2 ¥ o 2 60% 85 = 539 U]

B-stol ==A] 717} §l+= 3Hh= 13b(41%)+= 319 % 11a(65%) 5.t} U

I o o]é _Eé—(,ﬂ ﬁ_o}o]ti/\] ]*‘Rthoﬂ 7361—0}&:13] .JJ/\XJO] ]
gttt o, B-B 23} 7hEd FAMA(3H3HE 13b)= o, B-223) 7HE
(E‘r?}% 14b) .t} ] Z+estqlt. o, B- %iﬁf JIRd V& g e

3} 3 E 15b(41%)3= RhIR 23 2134 §-A 89} 121,
3,4-difluorophenyl ring A4 (3} 3= 13a- 153)/] RhIR 4 3} g4 -2 A 9]
FrALs A T

o

o
T~

rioh :lo §
rjg —~ oo 1%
2 mlo ;%

]

-

(4 5]: AAE F=A ] 3A 224 R Ao wjd A3lo] E RhR 2%

gk
oX.

871 Scheme 201 WEFH vle} o], At AjES 7HA = gst=& A skl
319t = 17-2 vanillin®] #| =4 OHZE tert-butyldimethylsilyl(TBDMS) 7| &
B5sto gy 53190t 8ME 182 dibromo YA o2 A, 313HE 17S
dichloromethane 3}l 4] CBr, 2 PPh,& X &) gt 22 98% -8 = 4535t}
st = 19L et o 7EQl (terminal alkyne) S 24, n-BuLi 3 &3 & A 5hell 313t&
18/] A 7 HF-8-(elimination) ¥ #] F %] 3+ HF-2-(lithiation) S =38 96% & =

=3t t) 3185 202 315 199 Weinreb amide S HHS-A| 71 0 52 4

535 t) 838 212 ¢71d Al = (alknyl ketone) & 2 4], E} +E- 2001
tetrabutylammomumﬂuonde(TBAF)-g ]t o 2 A 949 B 2 55T}
AL ol AR 7 73 U d o8 FAFA (enantlomerlcally -enriched
alkynyl alcohol analogs)(} 3% 23b-23¢)+= 3} %= 209 RuCI[(R,R
)-TsDPEN(mesitylene)] or RuCI[(S,S)-TsDPEN(mesitylene) |2} 72 7}ol &
=+l (chiral catalyst)S A 2] ¢+ & TBAFZ &4 & $}(desilylation)sto] 4+ 3} $1 T}
313+ E 23a+= hA ] Al (racemic mixture) A, 33E 200 NaBH,E =] ] 3+ 3,
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o

A7 A L(33HE 23a-23b) = FHolE A A 5 A A
A 2 v} & “18) 9] (chiral reversed phase HPLC) & ©] -8-3}o] ¥4 3151t} 7ol &
HPLC A3, 8ok 23at= SRV A o] L=, 9.91 & H 12,58 Eoll A 5 7] €]

g5 9 A7 11 A E U 8HeE 23bi= (R) mj D 24, 12,54 H-o]

%ﬁ | 313 23¢3= (S)- W 241, 9.88 ol = E o, o]
&Aool A A 34l (enantiomeric excess, ee) &k 99% 5 F 35 TH(L 2). 83k =
25+ cis o] A A A 2 A, E}ﬂu 22a2] Z-A B4 Q1 3}9](Z-selective reduction) .=
FAstd o, A H o2, 4 714 Slell A 815 22a0) Lindlar vl 2
1,4-benzoquinone & | 2] ﬁ = TBAF?’-_ gl g glsto] =55kQl ) 33E 27
olytd ¢ E’_%(alkanyl alcoho) 24, 315 & 2225 v #4383 2 €223 &
3l 94% FEE 53T

3= 21(29% ¢+71d 7| (alkynyl ketone) 2. 2 A, &A| ' 7| = (alkenyl
ketone)$! 3}3E 13b(41%) 2 & 7Hd A = (alkanyl ketone)$! $}3H= 14b
(49%)B.T} U] ZF3 At 2 Q1 RhIR 273 & VY ERHATHGEE D). vFz7HA =2, 3H 3=
23a(32%) = ¢71d &3 E(alkynyl alcohol) 2.2 A, &7l (alkene) ! &}31& 15b
(41%) 2 <A 2l(alkane) Q! 3}3HE 27(45%) Bt} ©] 733F 2t 41 Q1 RhIR &4 &
UeRRIT 5, 471 AEGEHE 21) T 471d S HL(33HE 23a-230) 2
722 ¢l RhIR &4 & 34% W Wk & vELSE 1, o] = 7] o] BaL¥ RhIR
@zﬂxﬂ §} & 1d, 54%)&3} 1:1 7}sk g4 o]u}

RAIR 213}sol] ek ool o are 2ol 0w, R)-o 42 A 3L 23b
(27%)7} (S)-01 /3 ZA A Q1 338 23¢(34%) L kA 1] A Q1 23a(32%) 2.t ¢ 733t
RhIR 4% 245 Uetl It (2)-471d dat&2 313 259 4t 4 ¢1 RhIR
ilﬂil 79%;61_( OL ]é OL:{&O] Q_sl- 15b(41%)EE} 0]:61— EL/H 0
LERH Lo, o] & F3f cis-o] 4 E A 7} RhIR 9| A -9 ol 24 3HA #2814
e AT A2, A ) AHE A e

[2E 4 6] : 3,4-difluorophenyl F+= A 2] 3] A A 2 Ao v A 3}o]
RhIR Z & &4
B ag o M= 434 E fAA Y] T84 #AA AT E ug e dd ag
X127] A o2 7 7= gk RhIR A7 &4 & 71X 3= 3,4-difluorophenyl
ARA & 94 o}oﬂu} 4} 7] Scheme 30l LFER vF&} 7o), 4-X1 2] = §-AFA| 9
] HEH o 72 3,4—d1ﬂuoropheny1g o] &35lo] &7)d A E(3F3HE 30-32),

= 1 4
TSRS %}i%(ssa-ssc, 34a-34c, X 35a-35¢)S Ax3 A oh A7 st E
S5 L ASA ol AAAE 39)& Jho]Z HPLCE AFE3Fe] ¥4 ¥ QI th( 3).
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[407]
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¢71d ﬂl (3+8H= 30-32)3= 100uMol A %t 4 21 RhIR &/ 0] 17% 1| REo =
Aeshe &l R Al st R o e ok w3 (R)-o] A E A G =
33b- 35b)L F-& 5= (S)-01 A 2 A (3 E 33c- 35c) 2 A ) A (3} % 33a-35a
YE T &l o] =3kt vl So], &2 oA Alae s 7H Bt (3 0“’
33a-33¢)> “F-55h= 1 & AFE S 7H - E(EEE 31, 32, 34a- 34c,
35a-35¢) B.t} U] 24l o] Z ok} nopropyl 7] & 7HH &1 d Al E(EEE 30)S
2t 4 €1 RhIR 4 o] 12% &4, 3,4-difluorophenyl F 53] 5 7 g4 o]

oo, o= 7| & By AA (= 14, 54%) Bt D e
/ol dtt.

2H3HE 300] RhIRO AFahz WA= AW syl #13), RhIR 354
% dl(homology model)& ©]-&3t] 33& 30 2 313+& 1d9 in silico ¥4 =7
24 (molecular docking studies) =3 &t vt 71 A 2}, 3}5H& 30 Tyr729} 37
- stacking 7 & 2188 F3) RhIR¥} 4 & 283151, Trpe8 4 =4 A - sk,
3}%= 1d+= Asp81, Thr121, ® Ser135¢} A2 F-E ghrh= 7 & 2lstlvh(:=
4). Trp68-> BHL-%5 H % o] 31 &d -5 74X rhiR W o] Aol A AR o} 1| b o &
By o] glow (o] wl, 7] rhiR WOl A= QS #E K AARL mIRS
= o}%-(knock-out) ¢+ # ©] ilg‘ ofnj ght}), B kg & o7 AR o] 2ol 7t
A A 453 gE 30,31, 2 32), 9dd F.0] o E](phenyl moiety)2] Tyr729}2] n-nt
stacking 4 & 2F-g-o] eFal| xlohi= H & gl v (& 5).

T A 27N F2-BA BA A9 E JFetar, S S v wstr] Yel,
! 3 11a, 11c, 11k, 110, 13a,

30-32, 233a-33c) @Xﬂl A 24 RhIR A& 24,
RhIR ¢ &4, A4 vlo] e & A, A 42 e us ALkE ME
3o et At #ld 312 9] 4-0H 71 & A 7 g 75“!‘, RhIR&| A8 g4 o]
S AP o (3 EE 11c), Ad 128] 2] 3-OMeE 3-OHZE ) A 3k -3,
RhIR 4 & &4 o] 2718t o3& 11Kk). 3H3HE 110 2 13aS B 03k 2
7hE ] o] B-slol =54 719 -5+ RhIR 24 o] B=2] o)A gFsktt. 34
A S 7 &7ld AR $3E(EFHE 30-32)2 RhR 248 S7HA1 A
E3H, (R)-€ 7] 3 (alkynol (3} 312 33b)2 (S)- &7 =33 & 33c) 2
ep A H] A (313 & 33a)E.th o] W& RhIR A7) €48 zE=t) 31 30 e vhed
Zol, d=et 3 33HE-2 1000 uMoll A %= RhIR & 24 & UFEMW e igs
#H, 7] Ba1¥ RhR 2 84 (3 EE 1d)= 1000 pMoll A Aol %) €1 RhIR
ad 24d0] 37% . =3 Bl gl 2w, 313 110, 13a, 30, 31, R 32+
100 pMell A &3] vlo] R EEF A& Aalstitt. 53], 33= 30>
A Ao =E mgare] vlol| LI E P S k479 Ao, o]=

o et
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(S)-6-X A E (3= 10) R 7]E 9] Zéﬂﬂl@r P 1d)E T} v] 79 gk e, 2
o] et EEe Al A A&l aE 545 ﬁﬂr 3}et & 31 2 323= 100
uMell A Al A& <k A8l gl o, @r%LE 2 T FEol A Mt Aol
ol & d&Fo] 91T} t]%-0], RhIRE 535w o] thEZ ol =4 ¢1x}¢]
Hrg = A g4 HE S A HA R sk A 07 ezl vl

g =o Ak o RE 5488 Aat, 7 7F# $F RhIR A3 A9 3135 30
(A0 RhIR B4 0] 13%)> A HH 3138 5 7MY W Feg v

AL 42%)S FEFR L 3 313FE 302 7H3 RhIR B4 7FA U th 2] Q1
she ol 23y A o= v SEEEIEE 7, 8, 114, 111, 21, 23a, 23b, F 23¢)
Huop Al A& Aol oviA vteledE dA4 2 g i = ALkE o
78t A A A THE 4).

[323]

>

o :@j?:@:j“:@{“

Refative REIR activity (%) Relative biological activity {%a)
Compound* A sm® Agoni Biotilm formation® Bacierial grovwih* Rhamnolipid production’

16 160 190 1009 1% 10 10 168 18 160
e a6 57 3 5 86 7w 96" 101 76" 68"
W kL 4 4 37 84 g 85" 8 8 457
ila 73 [ 4 5™ 82 63" 10z 95 3" 57
13 & 94 i 4 34 37 & 95" g1 &3
11k & 437 3 & 84" 2 a5 107 567 500
ilo &y i r b e 55 1 1057 63" B
13a 3 3 4 3 i T 13 163 647 627
30 31 [ # A B8 AT 103 59 3 42"
31 25 s 4% 6" 75 a5 100 89 o ke
32 38 17 3" b T1 56 100 BE™ & 58
33a 43 3z E e i B 100 1647 37 45
33h 45 a5 3= 5 A BE o8 162 607 4™

33 g 38 Ea i Fic 647 98 99 s o
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[354]

Relative RBIR activity (%) Relative biological activiey (%6)

Antagoning® Agonism® Biofilm formation”  Bactaialgrowth®  Rbampelipid production”

Ic Fare 3x* g1 o7 75%
14 34 §1 o3 85
7 41 fiad & &8

% 35x* o BO** Ly

bk [ >
BN MR
oow kR

1la G3¥* 31* 101 §7%
1ic D4 i g2« [ 95
1id b3 S " E 3
1t S5 FaE 2 1
qae 102 e
Bl 98 &5
o 100 7i¥

67 104 26

o
(4
&
£
o
e ME R BR My b e
% £y % % % e 3
B E A #® # »

Gg* 102 51

Ay :

4-A F(3HHE 12a)5 AHESE Y 3A, 271 Wl 818E-2] RhIR ICSO s e

& 52(0-100 MM)°1V1 24359t 1 A3 3E 1c, 1d, 12a, 2 302] 1C52 2H2F
945, 86, 218, 'L 26 uM S} 2. (5 6A), °] 2 A §} & 30°] 7H 75 gk RhIR
A D gelabglol gk, B -2 jas Y pgs Al 2281 2] LasR X PqsRell
tatete] 3= ad H A Ao el QS Al Flol whol gt A&
getsl it 7] Yl e 272 0.1 2 10 uMoll 4] LasR- 2 PqsR2| &8¢
24 =8, PgsRY 23 24 & YeEhl A 3= 6B R 6C). L L,
(S)-6- XA Z(EFE 10)9] LasR A3 A& o] Mo Rawglon, &g

4- A F(3H = 12a) LasR 23 &4l o] glvh= A& &l g vl o] A9
Aatel dxsglh. 71 75 ¢k RhIR 4 84| 91 3}3t= 30-2 LasR 2 PqsR¥}
H] 2w &Fo] RhIR®) 352 A B4 & H.o|i= ul, 5= %k RhIR 4 @A) 9] o]
gl = At

sk, A7) o] B3RS Al Aol TS X oA (ET), 10 uMel A 14
~ 32%, 100 uMell A 29 ~ 53% &3] vlo] L E & A& 73t A&l dths=
6D). =¥ & & Hk-5-7|(drip flow reactor) & AF-&-3F0] &4 ulo] QL H &

A2 A Fe = 44.15 um3/urn29] F3] 2 53.90 ume] A&
UER ATHE 8A). T2 3= (3H3HE 1c, 1d, R 30)S A 2] 8k 49, t] §Far
A Feje] nlel e ES A e, B 22 Ry o A E
e ST 53], 315hE 302 vlol L EF FA S 74% AF P o, TrstE Y
oA o] k% 7h7) 39 W 72% FHAA ZATH(E 8B R 8C).

LA AR AAF Ao A, 3E 302 10 2 100 uMol A H5 ] E g

j

=
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H
i)

<l
iy

A 2 (5 9A), ©1 £ T3l RhiR A &
JHbel e d & A dAlel T2
o=, EPLFJAEL AE] a4 A
(bactenal tw1tch1ng motility) & S 7FA] 7] IL&, ulo]
Aol AEFE AT gy s A4S
Al 3 e o] nlo)l 0 HE-S& AR gk o | o]=Rh
| ghel o= A Al e vhol 0.3
A UrEMTﬂr (o] W, %71 rhiA Mol A= Hx
£ ol (knock-out) 3k ¥ ol A £ & v gt}
§-= RT- qPCR ol 4-5te] 3482 300] 2] d nlo] Q. WE A Eoj| A
v = 4?<P(rhlA>4 Es =4 ﬂo;cw(*: 9B), ﬂﬁm 3001 <] 3
E

tlo o
ot oo*
12

r2 mf; ug‘i
o
uls
o
o

—H}J‘ rot,

Ot
i
32
r@
=

E

=

Zi
=

g
il

e
2
=2
X

o oX

rlr ogh

N

~ _IH oX,
off
4
=
N

N
o
2
=2

L& 4o Mo Mo ox

= X
rmi-@%&ﬁ'%ﬁrﬁ@
ﬂrﬂﬂm&mmrr:‘oé
Nl—ﬂr
l"f”j'i

2 Jo of
kb

O
A=y 20 aoﬂu} RhIR 4 &4 (3}3! % 1d, 12a, ! 30)+= 3} =
1¢(38%) H.t} Blo] Q. B2 A FE o] rhld W3l S A3 3tk 24 31 (65-79%),
o] = rhiA ¥+& o] RhIR o= UrEME} =, B2 A
A

2
32,
rl

Ay
Ezzm
S

o
rlr
N >R m

A28 pgs Al *E“é S e g 48
FrgthE Hol HaEgon, mi L

AHAE dste] ¥t gigstE 3 o
FHAE pgs NEADL A 3o 2H I] Q ALolojd 4
A A7F EA S E ‘ﬂ“%% o rhiR %ﬂi]% lé:%‘qﬂg opgz-g(wﬂd_type)

=
)
(o)
o Jit > @ o
b
juiit)
=
1o
&
)
It
k
A%
Ot
o,
2
=

A Poﬂﬂ XP°1 7F Oi © UJ](E 90), °ol+= 3=
30°] RhIR= OEH?;*QEW ] QA } Jobd LS ZH A7 7] wito]th. o] 2 gt
2ol = HE ol A 9] Aol ol & AalshE whA| oF #ed o] §lth RhIR
adAE 7124 g Aolobd o] AR 7] A A ol pgs Al 2= F-E Al ghrhar
A2 A Ak A AN A, rhiR ROl A= rhl Al 28 T F-1), 53
Fdr-dd= A AE F-AAGhIA 2 rhiB)E A A SHY, las- = pgs- T
FrAAE 7o A n A A vt ] @ Abolobd AAE A F-H 2K (phzA-D
)5 rhiR X ol Aol A &FeF £ A H ATt thE A Aol A<= rhlR ¥ o] Aol A
3] 9 A}olold A3} 8= ‘rrﬁ;{}(pth] G])/] stakzA 9 7w 3 9 Aololyd
AAke Boargk vp 9l ﬂ}ﬁﬂﬂi ¥ o RT—qPCR A9 Aol wp=w,
rhIR Ao A = o2 QS A §-H AlasR, lasB, 2 pgsR) 2rd ol & g2 4
a1, rhiA 2 phzCl T &d S 74X 7 TH(p<0.005) (%= 9D).

[in vivo - 23T A N A =35H4 24 A3
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3Hwk%%ﬂ%%ﬂ%%4%@ﬂw¢iw%ﬂP%H%ﬂ
sk x] 204 7hof] 70% 7+ AL S TS 10). 3}5HE 302 A 2] ¢t
@Jﬂﬁok%%Jﬂf?ﬂﬂﬂ$ﬂ{F%ﬂﬂ

o wel F7Fgl o, o] & E-8 RhIRo| 54 A4 Ak F= 2.3 o golg)i=
@%Qﬂ&%@@ﬂbﬁﬁ%ﬂ%mﬂJ =3+ RhIR Z4 8}A| 21 3}3} & 30-&
B4 AR A FAA S B sisl o2 Hieg s g H @ Alo]olu]
A2rS A& o= 12).

¥ o vho] 9 9 (biofilm) F A LS4 2l ak(virulence factor) AAHE
ke

4—751Z1 (4- gmgerol) -rr_LXﬂ E}%L%, = O]/] a}xﬂ ] % ]

)
4 °F e
e 24 (antagomsm act1v1ty)°] 2l 4] 3] Z’E}Ao}ﬂ 91%3}, u}o]g%%
A L =4 Ax LS gapd o g AA e 5= = e e} w4
oy =olo 2 vlol A F ol o k= AE Al A AR
W opol| A F-&8HA o]-& o] 7Fs sttt
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[=herd 13al feteb4] 13b]

(e} o]
FU\VU\N\ /OWM
F , HO ,
fererd 14al [818r4] 14b]

o] o
Fx%\ﬂ/\/&\/\_/ﬂ\ /C'U\/JL\J\/\
F‘JW ’ o~
fsfet4) 15a] [s}s}4] 15b]

OH ?H
F'U%i\/"v‘\\ O /;/’j/\\\v)‘\/’\v’\\

|
B i Ho
{#or4] 16al [sheba] 21]
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F\/f\g/\/&/\/\ -
H
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B s e s Sy
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[s}er4] 27] (31814} 30]
o
OH
ﬁfﬁﬂv&/v& Fféﬁﬁ
|
HO Sy 7 iy
[stera 31] [ataral 32]
I hi
e . /;// e Ny - - /;4/// e N
e e
[erer] 33] [8st4] 34]
OH OH
/ /[\v/\\ e /E\VA\/ -
Fo o = F. g =
) g )@
F F
(8154 35]
O
fer ﬁ/xﬁwx
o
FO% .
R3] 3] (3o 212 BAEE WA S FEA 3R, Eiz ol o ehan] A
o| A A, = oFst A 0 =2 &g 7hs s
[Sheb4 2]
O OH
X:?/L e
Y
z
71 882 210014,
B X, Y R 2= AR FAd A Aol star, 7447 s H A ' A,
G2, ol m5A7], o 7], | O-R' Foll A A E 3= of =
shuolal (7] R'& BFAS 1 UlX] 29 <2714,
A7 LS dLd A = ol AR A S EH O R 5l A FE F A
sl gHe, Tz ol o] ehan] A, o] YA A, iz oA 0 2 8] 4 7He B
[7d -8 4] A|38ke]] Jof A,
A7) [8he ] 212 B E A E FEA SRt E2 8 X Y, 2 2 2
Zo| A MElE= o] - slfel 1S EA o & 3l A S 8w A 515
S ol o] A A, o) 4R A, iz oFehA o = 5§ s 9.

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

PCT/KR2020/011180
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2)X=H,Y=H,Z=H

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

4HX=H,Y=0H,Z=H

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

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

(MX=H,Y=F,Z=H

(8)X=H,Y=ClL,Z=H

NHDX=H,Y=Me,Z=H

(1) X=H,Y=NMe,, Z=H

(IDX=0H,Y=0H,Z=H

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

(13)X=F,Y=0H,Z=H

(1) X=0Et,Y=0H,Z=H

(15 X=F,Y=F, Z=H

(16) X=Me,Y=Me,Z=H

(I17YX=0OMe,Y=F,Z=H

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

Al1E WA A47) T of = gk el 9lof A,

vol 971 B4 W B4 QA S ol As AL oS
A% FEA S, T olo] ehanlAl, ol 42
38 7hes o,

A58kl 9Jof A,

A}7] vpol @ F E-& =5 (Pseudomonas aeruginosa), 2 -3 2F - (
Salmonella spp), A 2] 2 (Shigella spp), “ A 8] B8] Q_(Vibrio
parahaemolyticus), = #| 2}1F (Vibrio choreae), ™71 O-157(Escherichia coli
0-157), 742 2 8L el (Campylobacter jejuni), 9173 4 (Clostridium
difficile), A X| o (Clostridium perfringens), LA Y o} &A1 (Yersinia
enterocolitica), 3| & 2|3t (Helicobacter pylori), o} v} 2 2] T-(Entemoeba
histolytica), A ¥ -5-2=7 (Bacillusu cereus), X.& 2] 72> (Clostridium
botulinum), $1 & 5 N At (Haemophilus influenzae), | 5 - (Streptococcus
pneumoniae), =21 t] o} H & (Chlamidia pneumoniae), #| X| 2.4 2}

¥ E 1 (Legionella pneumoniae), Y- S 38 2} (Branhamella catarrhalis),

A & (Mycobacterium tuberculosis), 70| &2 Z v Mycoplasma
pneumoniae), A3 -8 (Storeptcoccus pyogenes), U] 3 H| 2] o} (
Corynebacterium diphtheriae), ¥ 2 3l i (Bordetella pertussis), < 8 1 (
Chramidia psittaci), W El 2 &1 WA A L A S (methicillin resistant
Staphylococcus aureus, MRSA), ™" (Escherichia coli), # 5 {Ft(
Klebsiella pneumoniae), N ¥l B (Enterobacter spp), 3= 2 H|-$- 22 45(
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[ 8]

4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]
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Proteus spp), °F A Y| 2 8| (Acinetobacter spp), “3 17 (Enterococcus
faecalis), =573 -1t (Staphylococcus saprophyticus), B3 £ 17(
Storeptcoccus agalactiae) -2 O] F0] 7 7+ © f*’-_l"%Ei A el g <& o] A}
doll SalA] AUHE AL B oL B WAS F27) HEE, wE
ol ST, o 4 A, i o1 0 2 518 7o ¢

A8} WA A48 = o] 3

hAlu] ), o) 4, B oA e 2 518 TPed 9 T ae

A7l lolA,
B71 AAE FEA FFE2RR A2 A 7 A& EH o=
SEE I JAE 2=

AA, =l st

Fobeh= At A o = A58 ofeHA 2=
A9ztell oA,
A7 Al S GEAA RS |1, a4, A5, sold, =
21, AR 29, A A9, L Al A AEAD, A ke
Al kel 2 o] I Al 2 (meloidosis), ¥ YW 7% (nosocomial infection),
ICU ¥ ¥, &2 7}el 8 3393 (urinary catheter cystitis), &% 541 (CAPD)
Huked gl ) ol 2 | 2] (biliary stent blockage) 2 ©] Fo] X o 0. 2 H-E
AU 1F ol e AT A SEH o= st Al A o =
A 528 ofshA A&
A9l oA,
A7 AAFE FEA 3352 rhiA Wd & 3F8F 24 (down-regulation) 8} =
AE EHOR st Al 2w o e ‘]E% oFsl Al A=
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