EERC

am L H BEZRNTOFEFEHILEVOEEMND C2 fLERM
IER)Z)LA O AF UL RIG D B 5

K 4 B &



EERC

am L H BEZRNTOFEFEHILEVOEEMND C2 fLERM
IER)Z)LA O AF UL RIG D B 5

K 4 B &



I 58

P o
%1 E

-1 EREBEABICBITA 7R, Pl arduerFr i

4-5

6

1287 yRERGOBEN/RBLERGHARELZ SR LERISHEZET

13 ~TOFEEFB~DORNY 744w 2AFNLEEAKRGOBIR

N
2B

8

6 BER~T R HHEBRILEWITHT 2 EERN DO EBERERAZ

Y ZvFa X F ARG D BEFE

2-1 E &, FRG#

2-2 RIS E

2-3 W) Bk Et

2-4 IXEmW LR (HEALYT A R OLF)

2-5 VA ABEOTIMBH R

2-6 DMF O #/mMES

2-7 7 vRAELBEDOMAEDLEIZ OV TOKRE
2-8 SR E o R F

2-9 REDBINER

2-10 VA R EDOKRE

2211 VA ABEEROBRFBROEE
2-12~15 B — R HEO~®

2-16 BKFHED A %7 b (late-stage trifluoromethylation)
2-17 /N

10
10
11
12
12
13
13
14
15
16
17-
21
22

20



B L7 N) At u 2 FA{LREEHWE
EMEEYE~D RNY 731 A F)LEDEA

-1 E &, BFERGE
DOCK180 BHEHKI~D MY 7 Fdua X F L EEA
3-2 DOCK180 & i
3-3DOCKI180 4 L7 B A L LR DOBRE A 1 = X A
3-4 DOCK180 FH =&l o> # 15 1% M A8 BE A 5%
35% ) U UHEE
3-6% Y UBEAEKIIHTAERNY 7du XF ARG DEH
ABBEHEHR~D RV 7 A w X F )L EEA
JTITAINA~—F_ET ImA N
3-8 TV NA = —IRIC AT T 1B R
3-9BAFH D A B B4 EH D B % O BLBR
3-10 RK594 D #& & 1E 48 B AF 58
3-11 RK594 FHE(KDIRE L + DR
2 RNV TNAFaRFAXR )Y VHEEROER
3-13 #5345
4 23 SCHR
5 EBRIE

6 &

23

24
24
25
26
27

28
28
29
30
31
31

32

33-

35-

58

34

57



AP
AcOEFEt
APP
ATC
Bn
CAN
CF;

C

dd

ddd
DOCK
dtbpy
dppf
DMF
DMPU
DMSO
equiv

ESI

HMPA
HRMS
Hz
ICso

Leu
m-CPBA

amyloid beta

ethyl acetate

amyloid beta protein precursor
anatomical therapeutic chemical classification system
benzyl

ammonium hexanitratocerate(IV)
trifluoromethyl

degree centigrade

doublet

double doublet

double double doublet

dedicator of cytokinesis
2,6-di-tert-butylpyridine
1,1'-bis(diphenylphosphino)ferrocene
N,N-dimethylformamide

N,N'- dimethylpropyleneurea
dimethylsulfoxide

equivalent

electrospray ionization
phenylalanine

hour

hexamethylphosphoric trimaide
high-resolution mass spectrometry
hertz

inhibitory concentration 50%
lysine

leucine

leucine

meta-chloroperbenzoic acid

methyl



MHz megahertz

m multiplet

NMR nuclear magnetic resonance
Ph phenyl

Phe phenylalanine

PhI(OAc), (diacetoxyiodo)benzene

ppm parts per million

q quartet

s singlet

SAR structure activity relationship
SEM 2-(trimethylsilyl)ethoxymethyl
SM starting material

t triplet

TASF tris(dimethylamino)sulfonium difluorotrimethylsilicate
TBHP tert-butyl hydroperoxide

tert tertiary

temp temperature

TFA trifluoroacetic acid

THF tetrahydrofuran

™ target material

TMS trimethylsilyl

GEF guanine nucleotide exchange factor
v valine

Val valine
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ETRT AENT N T da AFAIEOE A FIEORBENEENL TV,

FENT nHERL

& ) & Csp* Csp’ == ANT 4 F | Ak | 73>
7 07| Ar | Het alkyl- ArO- s |o|z| W
I”f‘\ :;Ii: o ol2QlalololS 5—) o2 = ;:; 2la g g 2|8
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H &850 E 2§ 2 2 1 1
JO1 4 iy R 29 7 |23 4 1 1 1 1 2
Jo02  fhHHITHE 6 3 4 2
J05 LR AV A 8 5 2 21 1 1)1
LO01 U3 28 16 [ 1186 112 1
L04  Seseipi e 2 1 2
MOl JEATOA FRIUEEE 14 1 6 |7 1
No01 8 0 1 1 1 5
No02 #ififH 1 0 1
N03 $LTADAHE 3 2 3
NO5 A #6RMiE A 20 3 |16 4
NO05B fiA%H 5 0 4 1
NO05C flEmE 8 0 8 1
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13 ~TuEFBR~D MY 7V F 1 X F ) EEARGEDOHRIR
~NTuEBER~OEENZR VY 74 XA F VKR (CFs radical)

UT4AE, Baran HIIAT BREEFRA~O M) 704 A FLFEOEASLELE LT, MY
TNFaAZ Y NT g 5=, HOLNVFTHIAE AT VI LT o x— N EHWE
CFs 7 VANEFMRE LT D MY 7 m A FIVILDE ARG 5 & 845 L 7= (Figure 3),
Baran & OSIEEWILRTAT B HFFEA~DO MY 7 vd v A F V28 AW e/ )5
ETHDH—HT, T VHNAFEDEOOSMEBITAIE =R ) 7 vda AFLEDE
ADEE LW & D RTEEDMFE L T2,

CF;SO,Na or
(CF3S°2)zzn Meozc

H
__TBHP \[ l (‘\_ o
HN :
CHZCIZ IH,0 CF,

50% 87% 67%
C2:C3 2.4:1

N

ES N5 6\ N N

| JcFs AR |y Feru l
C:sz Meozc)\ “s A N N/ Me

43% 37% 70% 75%

C2:C31.1:1 C4:C51:1 C5:C6 2.3:1 5 isomers

Figure 3

~NTOEER~OMEBERERO LN 74 2 F VKRS (CFs anion)

ALEZEIR 72 B Y 7 vFd v A F RS E LTIE Makosza © D N-7 /LF LAbfk 6
ZRWDHE, ATEREO N-AFT FFEEER T 2HWDLHERENETLND
(Figure 4), Z L5 O FIEIINISIEE 2 T O 8K~ L A3 503N H D03,
RO E BRI N Y 7vd o AF VA EATRETH D,

TMSCF;
§\<~~ I XN KF, Ph;SnF §\<\]I\/1 CAN 5\4\ | X
' —_— —_—,
. ® o =
S NN? S BNer, S SNTeE
PMB PMB
N-(4-methoxybenzyl) azinium salts
TMSCF
R 3 R..
PAS i B CsF PAS m\ P B
®, .. -
\« rlq r.t rlq CF3 65 °C \, N CF3
0. 0.
BF ,CF BF ,CF
o e o2

N-oxide-BF ,CF3; complex
Figure 4



6 BERA~AT v FEEHRILEDIZHT 5 EEM D ON BRI 72
YU ZvFa XF ARG D BEFE

2-1 F &, WG #

MU ZF e AFAEOENTIAERICEYOWMEEZ R R (W - B - et
) TELHZOT, EERMHOIKBEMZ M ESE D0 TR et R TH 5,
ERMLEABICBON TR 70 Aa AFVEOBEANEE L 2D DY — FMeA Ok
HLBEETH D, UV — MO EMENE, & =0y 82 X T E~OBRMEE 71
EFEEbIT RELLTWERSLZ BT BMEOFRENTOIL D, EXEMLB%
DT A %BEZ UL ALEY OGN Y Tvd m A F A B ARTREZR LD
VB ENTNWDDONG0 5,

L Lo Fim Chl 72 LI FDO~T v FEFEHFEILEYM~D Y 7041 R
FNEOBANKIGT, VY 70 Aa A F T P ANFEOEOISHERIH LIk, &
20T N7 VR AL E T2 ITR B X o TREFIICTEH b 2 To~T v FHHE LS
MI(N-T VX NALK 6, N-AF L RIK T3 )2 HN T HIETH 5, R T
FThHDH— T THEEIIEICZ L BEIIENELONMNEBRNTO LN EEEZ TO
W E) 70 HEAR A~ & BT DB B D BRI BN DO HIFKINAFAE LT,

Z ZTHRIFEAT v FERICK U CHFANCMBLIOS 21T 9 2 & 72 < B4R DL & 3
W7 MU 7 vFd v X FAALBOS DOB%E % H 15 L 72 (Figure 5),

AN AN
-, » <
N N CF3

One pot synthesis

CF; addition H b aromatization




2-2 RUSEREE

~TRFEEFERE N 7 a AT AL TH D TMSCFs(Ruppert 53K 8) Dl )5 % 1%
PEALL D DRUEME LT, 7 b ARFREBE LI, ZO7 SALKFER~T v HFHERE D
TMSCFs & ERINEBIREZ L 52 & T, EERR MY 7 A a A F ARSI E
BTX DO TliX e & & % 7= (Figure 6),

direct and regioselective

AN trufluoromethylation X
~ > ~
N N CF;3
=
~
N

2-3 FIHIHES

ETHDICE AR, 7V A L7 v FRAIEGFET, 2ORERBRTHL T LA
7 v Rlg% Fat L7 (Figure 7)., TORER, 7L > A7 v RigE LT MY 74 0l
ZHWTERIZ DB TIEH 50 2 (0EIRA72 N U 7vFd v A F AL EOE O ETT 25 ffzd
krm, GROSINERIZX 2 V25 MU 7 da A FLEMIEDO Y RaXx 2 Y
TM1 & BEERLA TM2 OAFHIRIC TR

e )
AN HF source AN AN
@\/j + TMSCF; 2 m + m
P 0, -
N (3.0 equiv) CH2Cl2 60 °C, 24 h N CFs N~ CF,

T™1 T™M2
| ’ 5 [0]
N/ ------------------ -
CF
:) t' >Me
Hf'$?'~
F MeMe
HF source yield / %
(3.0 eq) (TM1 + TM2)
TfOH + CsF 0
TFA + CsF 17
AcOH + CsF 0
Figure 7

10



2-4 IR R (BRI 7 A R OKF)

R DIRA LA B L, @mENLT A FOFUTHER Lic, 71 FIT 405 6 BlL
WA L2 2 LR D, EDERALEDIEINT DTN, 7 A FEDNA AR L,
FCAZIEHAIL DO KEME, BN R E < 72D & STV 5 (Figure 8),

L L L
o +L R—giL +L Ru.d oL

R” {L — I's,_ —> |- I"L
L L L

4-coordinate 5-coordinate 6-coordinate
(tetravalent silicon) (pentavalent silicon) (hexavalent silicon)

| D

Increasing d* at silicon

Increasing ¢ at ligands L and R
Increasing Lewis acidity
Nuclephilicity of R = capability of R-transfer

Figure 8

ZZThRYTZNFa AF ALK THSD TMSCE; DA FWCK+THY T FELTE
ALY 20 A AERKERMNT HZ & TRINMEDEWERAM 7 A FEDO NY 704 a 2T
NALAI(Figure 9)% 2 TR S5 Z ENHKR LD TIE RN EE X T,

CF;

_é.,Me
THSCF, +  (EWEBE® — Me~S
Lewis acidic reagent —

more Lewis acidic

tetravalent silicon e
pentavalent silicon

Figure 9

11



25 VA ABEDOHRMB R

INRBIXT VNV T v ERWTERUXT VT B RO T U ARG 1012380 T DMF
WO THHTH D Z & &2@s Liz(Figure 10), 7L F /L7 I ALKRF T R, KA
TAUTKRAT 4 A XY Rig EONA A E W BRI ST 2 ET LR -
77e £DO—J5TDMF ZifshAlE L THWEBICBIF R A2 5 2 7=, ARIGE DMF
WM LV RAELTZKISEO S WEERN 7 A FE2 T L TRISHEITL TS EEX S
NTWD,

OH
+ ~~_SiCly addltlve
| ‘ \/)1/SIC|3| ’
entry additive q. time temp. yield
1 NEt; 20 24 h r.t. 0%
2 DMSO 5 24h r.t. 0%
3 PhyP 5 24 h r.t. 0%
4 Ph;P=0 5 24 h r.t. 0%
5 DMF 5 15h 0°C 86%
Figure 10

2-6 DMF O ¥ nER

INRE DFEZSZZIZRISED S WEENL T A FEDO RNV 7 A 2 F ALAIOF A&
Z W L C DMF OFINEREIT - 7=, TORER, BIREWZ L ICREEE S LT DMF %
AW BICIIRRIE 2L LT Lo o, L LS b A FASNC DMF 2L 7%
< OEAIZB W TR M) L3RR S 7= (Figure 11),

CsF(3.0eq) oo eeeeeeeeeamamma—a—.
TFA (3.0 eq) X
i BN TMSCF; (3.0eq) _ | m | :
. + P H
- o H :
N solvent, 60 °C : N CFs N CF; :
: H '
™1 T™M2 ik
solvent TM1 + TM2 solvent TM1 + TM2
CH,Cl, 17% CH,CI, + DMF (3.0 eq) 21%
dioxane 14% dioxane + DMF (3.0 eq) 6%
toluene 10% toluene + DMF (3.0 eq) 38%
AcOEt 3% AcOEt + DMF (3.0 eq) 14%
DMF 0%
Figure 11
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-7 ToRRBRELBHOBEAESDLEIZOWVWTOKRE
BT 7w Rk L IR DA A DRI OV THRET & 1T - 72 (Figure 12), HIED 4
FH@E%LL P& L, ROSHmETOFEME T2 Lz L,

DMF (3.0 eq)
CsF (3.0 €4) o e
TFA (3.0 eq) N :
S TMSCF; (3.0 eq) : X [ :
P lvent, 60 °C * “ :
N solvent, N~ CF, N° "CF;
: H :
™1 TM2
solvent CsF KHF, TASF KF
CH,CI, 21% 10% 25% 14%
dioxane 6% 28% 0% 35%
toluene 38% 10% 3% 9%
AcOEt 3% 20% 1% 3%
Figure 12

2-8 USIEFE D gt

IHETIZRD 272 4 KRS0 U CROGRE OG22 1T - 7= (Figure 13), = OFER,
7y FERETT ALKFEEBE IV UL WETUA T HREMFEFOITB W TR S
BWRERZ G 272, IRERFOMEEZ LD L SOSREMROE EPEER @ EIANIC &
%, ARERFHZ LV &SN, R TH D 7 v bKFEOEEEIRT LI
~OEIREICEEA L TWADTIEARWNEHEE L TV D,

DMF (3.0 eq)

FO (3.0 €0) e,
TFA (3.0 eq) X '
S TMSCF; (3.0 eq) : X | :
P Ivent, 60 °C ' * * :
N solvent, N” CF, N~ CF;
: H '

LM ™2

F reagent / solvent r.t. 40 °C 60 °C 80 °C 100 °C

CsF / toluene 18% 15% 38% 26% 1%

KF / dioxane 36% 40% 35% 24% 19%
KHF, / dioxane 42% 40% 28% 20% 17%
TASF / CH,CI, 26% 19% 25% 9% 1%

Figure 13
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2-9 RIEDBINER

Fe W EOm Ex BIET XS REORMER LT oo 72, KISBLG 24 K O MLAE
A TIE. B 44%, Y RuXx 2 U kR 37%, ZL TR 7t a XA F k)
U 5% Th Y BRI G 72 < fE 72 - 7= (Figure 14),

DMF (3.0 eq)
KHF, (3.0 eq)
TFA (3.0 eq)
S TMSCF; (3.0 eq) AN AN S
I z dioxane, r.t > 4 * * I z
N 24h N ” CF; N~ "CF;
SM: 44% TM1: 37% TM2: 5%
Figure 14

ZZTHENRIEL TV D ATREMEZZ 2, R Z 2 RICHAEIEL 2 L2 BRI 24
IRE ] 7% O BSOS IR B 72 \ S 3RS A RN LB N C 24 KR %217 - 7= (Figure 15),
Procedure
Oh
: A I W
1 \} 4 ‘/ 1

extra reagents

Figure 15
ZORER . Bl 2 RN L7203 0 &4 (Figurel6 : entryl-10) T % K& < IR
b b Xw5 2 ERHKR -T2, TMSCFs 2185 L 72354 (Figurel6 : entry9,10)(Z .
D UTIED DB ARREFTOHF Tl IR Z 7] ESH DR 035 54072 D T entryl0 D5 fF
ZIEICRDOSRMEHE 21T 9 2 & & LT,

yield
extra reagents (3.0 eq) time (TM1+TM2)

1 KHF,, TFA, DMF, TMSCF;, dioxane 48 h 59%
2 TFA, DMF, TMSCF;, dioxane 48 h 55%
3 KHF, DMF, TMSCF;, dioxane 48 h 48%
4 KHF,, TFA, TMSCFj3, dioxane 48 h 56%
5 KHF,, TFA, DMF, dioxane 48 h 52%
6 KHF,, TMSCF;, dioxane 48 h 54%
7 TFA, TMSCF;, dioxane 48 h 49%
8 DMF, TMSCF;, dioxane 48 h 50%
9 TMSCF; 48 h 61%
10* TMSCF; 48 h 63%

*) TMSCF3(3.0 eq) was added at 0 h.

Figure 16
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2-10 VA A E oS

Bl A AT o T ARBR SIS R LT, 7 A RISKT 20 A A FE%Z DMF Oftic b i
7t L7z(Figure 17), 5t L7/ A 2B HIE, 7 I R, NAF TR, ALBRF TR =R
TN, RAT 4 AF Y R ETHD, TOME, 7 NROEIAI TR B A a5
REHEZDZENIhol, T THA ZAEREEOENERNAICHL v LT HEEEH T
% DMPU % W =BRICIER B> 72, F£ 72 DMPU Il v A AR A A WTZEE X
Db GELONT R IRICEE L2, X > T DMPU 2 FMAIE LTHWEZRISSRTEZ .,

B MR BR 21T O R R L LT

TFA (3.0 equiv)
KHF, (3.0 equiv)

N additive (3.0 equiv) N
+ TMSCF; >
N® (6.0 equiv) dioxane, 25°C, 48 h N7 CE

H
™1
0 o) j)L
none HJL';‘.Me Me JLI:J.Me Me N r;l'Me
Me Me Me Me
55% 63% 65% 64%
o) 0 0 0
FstLN/\ MeJLN/\ V)LN’\ N
_o _o L_o _o
59% 72% 66% 55%
0 o o 0

60% 70% 66% 65%
1
®
[ ] Me S "Me Me JLOEt | ':0
o
0% 43% 54% 50%
Figure 17

@1

+

-

N CF

3

T™M2

(o)

Me . J\ .Me

N N

73% (24 h)
o)

NSR e
52%
(o]
JL
Me :‘ll;:@

34%

o)

1l
Me N ~F ~NMe,
NMez

44%
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22U NAABBEORIERDOER

A AMEIDONR %R T 5 <. DMPU S&FD G 24 h 12817 5 v A A
IR D BER & TR~ 7= (Figure 18),  DFfER, /LA AMEME D @O IRINA 2 Fh 72 BRI
ICENEMEANCH D Z LBy hoTz, @7 A FFITIE, U H Y FOBETE
PERNFNTIEAL L TV DT A FEOBFHEEZ M LS5O TIE72 < BALE ik~ &A=
L. BN ERIEO RN, B2 LSS ERD 5, VA AHIEMEO R WIRIIA]
Z AW TZBRITIER 3 A B DR RIE. @B A BOFEITRIT D ROGHE L —BT 5,
Ko TARKISITNA AEENr A RIZKT D2V T R LTlIEAEC 6 Blfir A K
OIEEFEEZRE T, EITL TOHDOTIERWMEHEL TS, ALY RrXx
V) IR CH D I — KRBT T — T UKy RRRBIC MY 7%
2 AFNF U LR T X 72 (Figure 18),

TFA (3.0 equiv)
KHF3 (3.0 equiv)

S additive (3.0 equiv) A AN
| + TMSCF, : + .
N (6.0 equiv) dioxane, 25°C, 24 h ” CF; N~ "CF3
™1

T™M2
_ » . I one pot +
F NN PhI(OAc); (1.5 eq)
Me ~g; Me | 25°C, 2h
Me ! CF
O Hexavalent silicon
Me \'ﬂ H
TM1 + TM2 (24 h)
i i i i
none H N.Me MeJLN/\ Me JLN.Me Me\N N.Me
1 1
Me (o) Me
29% 48% 59% 63% 73%

Figure 18
[Air bubbling EB]

Ve ReXx ) Y IERBETCESIC N IAFa AT X ) Do~ diglbahd
ZEMHE NI TWD, £ 2 THGBAAE® L Y Air bubbling &£IFIZIRTHT, X
JEHIZAELTZY e R X ) U U REZRBIR Y ZvFda 2 Fux ) J o~ i{bTE R
WnEEZ T, TR, KSFE<EE R o7, Airbubbling (2 XV 7 v {bAKEN
WL VBV SN2 LHEE L TV 5,

16



2-12 BEE D

FOGETod D C2NiICBET 5 CILIC AT VENER L =F 7 U KT vibK
FEMETHDDICEETHLELI T NIZHRET 2 COALIZ AT VENEL L% /Y
»Th MU 7 g u A FACKGEHEST L= (Figure 19), £71-ZEESE2HT 57 V7
V. TNAF Ly B, BETRSIREROX VY, U KR RETLX
U bU 7 Fdr AF ALK EETT L 72 (Figure 19),

TFA (3.0 equiv)
KHF (3.0 equiv) PhI(OAc),

AN DMPU (3.0 equiv) (1.5 equiv) NN
R I _] + TMSCF; - > > R |
XN (6.0 equiv) dioxane, 25°C, 24 h 25°C, 2 h NZ CF,

Me Me
N Me X X Me X
-, I -~ -~ -~
N CF; N CF; N CF; N CF;

67% (1b) 58% (1c) 60% (1d) 65% (1e)
Ph S
Me N”CF, NZ > cF, NZ > cF, N” > CF,
Me
60% (1f) 56% (1g) 30% (1h) 50% (1i)
Cl
MeO 0 X X= F :48% (1m)
X N X S X Cl : 60% (1n)
o ) z Z Br : 62% (10)
N CF; N CF; N CF; N CF3 I :55% (1p)
42% (1j) 18% (1k) 22% (1)
Figure 19

[Erft5E, B RoIEEAETHX /U UFHEEDONEDE L]

ERFET N OWEEMEICEAGOREVL AT LX) ) b 4-Tmax ) ) ok
g U7z, EOfER, BTG MEEREDO A FLVEEH T 256 ITIEER
FERPEONTTD, EFRE N OBEEENEETHLHEEZEZX TS, DFED
7 AbKRBEFIRT DRI OE S EREESFEE L THWDH DO TIH RV EHEZE L
TWD, BFARRIEEITK L THRIZRBEAAD B Y 7 A a XFALKIE 67 &
i LT, EFEEREEICK L THRARE R E 5 2 2 ARBOSIERZEBIREN,
(*C6 PLIZiE A L7z A P U HEITERICH LT, B EETIE R EFKRTIE
ELTHE, IEDXMRNbDERBND, )

17



2-13 EH M@

WEEEMESEGE T CIE CR 7T =4 Ot E=id 57 07T K12 k12 =T
NB FTIREUEFETLX )R LTI 7uda X F O RF %1772
(Figure 20), € OfER, C2 fLEIRMIRSUGEIT Lz, ELBEFO MY 74w AF
MEEIS TIEAROHE LW NVR XNV EEZFETLHF 7 ) A LTS Y 74
A F ALEOR D HEST L 7= (Figure 20),

TFA (3.0 equiv)

i | N . TMSCF, 53.56‘?3‘%‘22‘3?3) - (F;'.‘;(sz,i Rm\
XNN? (6.0 equiv) dioxane, 25°C, 24 h 25°C,2h NX-SNTcr,
(o] (0] (o] (o]
N~ "CF, N~ "CF, N~ CF, N~ "CF,
33% (1q) 19% (1r) 57% (1s) 49% (1t)
(0] fo) 0
N“>ck, © N” > cF, N7 CF3°\) NZCF,
51% (1u) 44% (1v) 54% (1w) 54%(1x)
0 H
MeONr;‘)K@\/ﬁ\ /\/OTNm
Me NZ > cF, 0 N” > cF,
65%(1y) 38%(12)
Figure 20
[ERAR M 0D 35 2%

REMMNEZFRTVERELHEL 2R L. F /U 020§
BRI SRS AT 5 B L, 7 o bk ORHEAE )75 0 “J\@j
W U VBROELZF T N OIF(ERE & & 2 T % (Figure 21), E‘A.\;Z e
7 I AKEEARE L R T N 24 Lz b U 748 A5 FraoMe
ERIEPHET LTV A EEZ TIN5, Me . Hy Me

Figure 21
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2-14 EH— R HQ

XU UNDA~T a HFE/FILEMOWNTHE %2 1T - 7= (Figure 22), = OER,
XXV XTIV TN gt e XA FAALIE DN EIT Lo b DD 1,5-
FTFIT RYR )V ToFrbr Yy BYUVFERTRY 74 R
FIACBS AT LT,

TFA (3.0 equiv)
KHF, (3.0 equiv) Phl(OAc),

ZY DMPU (3.0 equiv) (1.5 equiv) PP
R Il ] + TMsCF; — > - rZ
NN (60equiv) dioxane, 25°C,24h” 25, 2h N cF

G G G 0.

3

23% (2a) 61% (2b) Br  65% (2c) 32% (2d)
t-Bu
R4
N N
| S N Ry =H, R,=CF;: 0% (29)
EBUS AN N CE, | ,l | I Ri=CFyR,=H:0% (2h)
I N N7 CF, N"R,
10% (2e) 0% (2f)
Figure 22

[~TF e FEFERORKISHEICONTDEE]

DODzZxFrbnl LY P aEiEKR(dtbpy)
ZD2ODKBEIZEIT HIISEDE VL N Y Zvda A F VA INE O F T
HHEEZD, FRRORKIEMEDBENITFFAI VKR B THR6ND, FF IV
BOSIZE Y B C2HLIZT XV A BEATHRIGTH L0, ¥/ U o TIE=ER
FMTT R LA DICK LT, Y YU T 100CE B HIBENLETH D,

O X))V bg=Fbul v

KREOETIETZ vt AKFEE TR T 28R E T N OFERBEETH L LELXTVD, =
D 2 OOHEEWK LR, 7xFr ba ) o CREESCHLIELEE 28T
DIZXF LT, RV F 2V TE1IOLMALTWHRY, £y F 7 U Tl

EHOINLE TR KFICEE Bb > TND 720 O X
SR OSIKMRATED . 7 v bR IR L YW
I K o TWD & 2 T % (Figure 23), Mo

Figure 23
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2-15 FH — M@

N=TNAa T NFIUERIER T, i~ T VT EOF=—RITdT D MY 7
A AT ARG Z R L7 (Figure 24), £ ORGSR, ~ 2 4 7 LA 2 F AL,
AT HZ TG u T a e ABIZBN T 80% & 2 D ICRICTRISHEIT LT,
7% = — R TIRULE 24% THRISDIETT LT,

TFA (3.0 equiv)
KHF (3.0 equiv) Phl(OAc),

z S DMPU (3.0 equiv) (1.5 equiv) N
RT Il ] + TMsCF; — > N
NN (6.0 equiv) dioxane, 25°C,24h  25°C,2h N~ CF

\

3

Me MeO

A R =C,F;:83% (3a) N 24% (4
» C4F; : 85% (3b) |, % (4)
N R N CF;
Figure 24

[R—T v Fa T FENERISIZ DN T DEE]

U ZFm AF AL E s LT — T F 1 7L AL TR R & VMRS B 5,
AEAE, ST A BOREDO LT IZEBELTWD, DEV/X—=T ) F T )L
XA TIE N Y I F e AFARLVEFRGMEO T VI e T VRV EERT 57
D, T A FFLONA ABREREL VA RTH DA AEREEZ T ANRST <, UG
PEDENEEANL T A ERBELLT VO TIIRNWNEEZ TN D,
[¥=—RXDORIGHIZ DN TDELE]

6-A MXT XU UAROILFEMU2%) L Hig LT, RU< 62 A MRV EEHFTLHF
== R TIRHINEQ4%) MEV, ZOREOET, ¥/ VL0 biEEEoREWE X 2
VO UEROEEE EHEL TWD

(Figure 25), iD= b —)L7¢ HO ‘Ez HO :Ez
H
PTXXT YT DAA AR LS MeO S vs MeO B “F
Mz 5 EAtkE, IR B N* N’
H

A D THMED b 5, .

Figure 25
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2-16 KFHEDA 787 b (late-stage trifluoromethylation)

BFIEE THJE L7z NNOBF2:CFs > 7' Ly 7 AFFERICH T2 MU 7t e AF v
{ERE 8 T, FERML LS =—IZH LT 75% T R U 7vda 2 F bk 245
HMWARETH D, LLANE, N-OBF:CFs a2 7Ly 7 AKDERKIZIEL, F=—=F
ZR L CERF T NI T 2BEIS 2TV A XY Rk~ AW L7215 3T I v
XY ROFRIGEITT, © LT NOBFCFs 2> 7 L v 7 ZA~OiF#E L) 3 TR
HETER DML ECTH o7, DE VRO FIETIEF=—FD h U 741 2 F 4l
KEBIGT DHIZHTZ> T, F=—RICK LT 5 TEROBEKIGBMLETH > 7=, AR5
BIFEFE L= FETIE, F=—RICH L T2 TR, VR y hRTRY 7t a 2 F L5
ZEARRETHY , TR, KOFE %O R TH E LT % (Figure 26),

(Previous work) = =
HO N 1) m-CPBA HO N

®0
MeO | X 2) NaHSO, MeO | X Et,0-BF,CF3
R e
N7 54% g:}' 52%
0
e}
— —
HO N 1) CsF, TMSCF, HO N
MeO | X 2) K,CO3, heat MeO | X
—>
®
r;J’ 75% N? CF,
OgFZCF3

This work

— r—
KHF,, TFA
HO N ) pmpu, TMsCF, HO N

MeO 2) Phl(OAc), MeO
>

N 24% N CF,

2 steps : 24%
Figure 26
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2-17 /NE

R 7 A a AF RS AEMIEEYE ~DE A L) R EROR LA I D &
U7k e 38 m ERHIFF SN TV D EHRILTH D, £ 2 CEEMLOMEIZL S
SNLEBERFETHLIBEER~T v FEHFLEMIIF L AR TRY 7041 2
FNIZENFRBR FIEDRRE R KD BT\,

AR L, BT FANCEEREAT e FHRIEWIT L THEMBISEZITD 2 & 72
VHEBHNOMEERRIZ MY 7vd e A FLVEEEANTE 5 KICOMEE B LI
FICETF LT,

ZOREFR, F 7V T L TT v KFERE WD Z & THEBEN D OAMERIR 2 b
U7 A A F ARG TS 5 2 & & RS Uiz, BICEBANL T A FOLEICHEB
T5Z & THRMAILE LTDMPUZ W L, IR % 8 LS5 2 & 2 Hik = (Figure 27),

BAFE LT ARG RITIE B R AT 0 FEFICEWITH L CEEZE D OALERIREYIZ R
V7t a AFUCRIEHETT 5, £ L TEWERETEMED LAY DA K T
HLEHTEXLRERHLV AT AT AT IA N —OBENLLEREVLOLEE
% T % (Figure 27),

KHF; (3.0 eq), TFA (3.0 eq)

1) DMPU (3.0 eq), TMSCF3 (3.0 eq)
2) PhI(OAc), (1.5 eq)
2 S ‘2 =
RG | - > R |
N dioxane, r.t., 26 h N CF,

Over 30 examples

0 o
S S H S HO X
» |, |, |,
N7 CF, N7 CoFs N7 CF, N7 CF,

59% )wh:l?)l«#)b 83%  7ITFER 30% HILR B 19%
73R 65% IRFI) 51% /\EI"J'/ 62%
7ILF 50% TV 30% F=-—% 24%
Figure 27
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B L7 N) At u 2 FA{LREERHWE
EMEEHE~D NY ZAFr AFLEDEA

-1 E 7, B #

EHEMBARICBNT, 7y EETOEANIZOREOEBECEEL 2D, F 1=,
H 2 BmTHANR LD, 7y RIEFILEORRRMECN I RE 1B, mWERkEN
B BALRSIZXET D LB, BRI S AEWTEME,. R ORI BIRE O SE A A0
— NMEBW O LB ThF A CEAZ TSN D,

F2ETILIALEMOEREEICHEHATE 2 2T e HHFRA~AD N 704 AF
TG DBRRE 24T > T2, 8 3 FETIX, FAOBIR L7z h U 74 v X F LG & EE
[CHWTYBFSE=E TR R OEWISEME I T 5 b U 7 A m XA FUHE A %2R
7= (Figure 28),

AlERY Tt a 2FAEOBEAG L Lz ZOOEYTEEWE X, T hEnFHx D
WF5EE CThE o DOCK180 FAEM & . AB (T I mA RR—2)EERILERTH L, £
L4 DOCK180 PHEANL., 23 AAL LIHifIZ A < 38925 DOCK180 ##E) & L7=
NFIERFETH Y, DAt LTMlRORBEEN ZET 5, 72 ABEEMEFEAL. 7
WA 2 —IR OB FEI RO —> & L THMANICAERT 2 AR ET oD 03, 20
BNBEAERDRR & 705 AR OEEREZLET 5,

w

Introduction of trifluoromethyl group to bioactive compounds

2N ¢
et 2 N_ _CF
3
N ,N, N“o Z
HN

Z HN

N~ CF, 7/

DOCK180 [H & % AB ZESRPAEH

Figure 28
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DOCK180 fHEHI~D MY 741 A F L FHEA

3-2 DOCK180 & i

MANTAARANDSERDF L TH VD | AERITKI60 T AR A &GRS, 3AICIAIZ
MATHELE LTV, — RIS AMKOBRS L SiE, B LEET 528> T
WHETHD, BRELUWERORBICA, MR A 70 MR (R E B <00
- 5B T DRk % 220 TR L S L, T OBUE S TSR T D 4 TR IR B
LTWW2%, DOCKI80 (I aic /A< BT DRaciEHME(LIRF-TH Y . Z< DB A
IZBWTEDORBINEMEE LT 5 2 LMo T D,

3-3 DOCKI80 A L B3 AAL L MRS DR A 1 = X 2 "(Figure 29)

DOCK180 /3 Elmo & #f& L7-BRIZ D #, Racl ZiEME(LT 2 RES) 2 245>, Elmo & #%
# L 72 DOCK180 (X, Racl iZxt L CZDEMMENRM EL, ZOEEE, GDP—>GTP
SOEBIZ I T D EERFHK T & 72 5, @M E P IZFE L TV % Elmo+DOCK180
BAEMRIL, FRRIZIRZE LT RhoG iGN D SR~V 71— asid ?, %
OFEFE, M FICAFET 5 Racl ZiEME(L L, MlaE LT v 7 ) o Tk lT o F v
AIEROFMEELZSISEZT* 207y 7V 712X B A LciTRET 5,

FIFIAFHE LRRFR T35V T DOCK 180 P A D BAFEAFFE ** (T HR W AL A 72, IR D TEHIZ T,
DOCK180 FHEHI D& IE AR BT I DWW CRFBICRET T 2,

RS RERA~B1T

Figure 29 : DOCK180 Z M LN AMB DR A 1 = X A 19

24



3-4 DOCK180 [H A o> 4# 1 1 P4 18 B3 £ 28
AREZELFRFRIZIB VT DOCK 180 PLEAR| D BAZAFZE ® ICHI Y LA TS, LAT., e L7z
RESTEPEAR BT R IC S W TR BISB AT 5,

D A7V —=2 7 LK Boho72 T-070444 X, DOCKI180 (Zxf L TRhHEM 72
EMEEZ AT D600, O DOCK2 ([Zx4 A EEE THLEE RERN-o T,
DOCK2 (X0 RFFRAYICIHEBLL | SO E - {EMHEIEZH - TR Y | T070444 1%
DOCK2 FHFIZ L D5 MR TR & S 417z, £ 2 C T-070444 ([ 2%6F L CHEETEMEFARE 4
1ToT7e TORER, XU o — LENLIE 2Ok L7 B EHER N HIVEHEEMEN
BB, R UNAMMDOATF LI ARETE R — VR THDOIMLEMEL RN L2307
- 7= (Figure 30),

- 0 D 0,.9.N

¢A¢ ¢*¢ ¢*¢Q P Ay QN“

TS-07 T-070444 TS-08
In vitro (GEF assay) In vitro (GEF assay)
IC,, (Dock180) = 30.0 uM IC;, (Dock180) = 27.5 uM
Selectivity (D180/D2) = 3.2 Selectivity (D180/D2) = 5.7
100 Invasion inhibition of 3LL lung cancer cell (25 uM)
80
Ee;60
8
540 1 i i 1 i
2
- -
0 [ES—— -
TS-02 TS-07 T-070444 TS-08 TS-09
Figure 30

(ID v7 = =/L4iE2 DOCKI80 HEHIDIETEIC KR E R BL 5295 E&Ex, v 7 =
ZVENL D EIRA AT o T, TORER, BT 2o VDRSS EEE L2 T 7 F L kE
R, BYHEMZITo7-AX Y ZAFda A FAFER, ©7 = LOR K OET
HIERS 24T > 7o FFEMARIZ T ICs0 D 1] & i v IR P 16 4 & 7845 L T 72 (Figure
31) CNHOFEKRDOFERLIY, B 7= DAL NTFHEIKHET S DOCK180
EYER T v b & O AEEREAIZ, IBEME, POETEERHM THD EHEE LT,
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O
S

U)O

Chgo Chgo
S

m«. W@“ m.,m ¢*%

TS-09 TS-28 TS-45 ; TS-58
In vitro (GEF assay)
IC5p = 27.5uM IC50=6.2 M ICs50=8.4uM IC50=13.0 pM
Selectivity
D180/D2 = 5.7 D180/D2 = 4.4 D180/D2 = 8.7 D180/D2 = 4.9

Invasion inhibition of 3LL lung cancer cell (6.25 uM)

100
& 80
g0
2 40
0 TS-09 Ts-28 TS-45 TS-58
Figure 31

35 %) UL HEEK

HETEEAERE L 0 S oM A L Y, DOCKISO FLER & 2 DiEER 7 v b & OF A
VERSEIIE., FRIRMED OB T EE R TH D EBEL WD, £ 2 ClREEN>E
RRBFERE VD ZOOREERRFICHM - TH 228K e LTx 2 ) UFghe s
A% L7z (Figure 32), ZOfEH., ¥/ U VB8R TILTS 7 FLFHEK L g L CTET OIE
PEDOW DR STz, T OFEMEOREIITERIF T N OIFEIC X Dk E OBFE A
E USBYAME DS B U7 IRVATEIRIE AR 7~ N E O BAEANBL ool ThH D
EHEE LT,

024D 024D

In vitro (GEF assay) In vitro (GEF assay)
IC50=6.2 uM IC5y = 8.0 uM
Cell level (invasion assay = 6.25 uM) Cell level (invasion assay = 6.25 uM)
98% inhibition 95% inhibition
Figure 32
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36 ¥V VBEEIIHTE DY It a XA F ORI O

D) B REIEDONRREERILTHD N 7 A a2 F LS ) U U ERICEAT
52 LT, BERFET N OBEMEORDIC X KEEOEM, ROMEEMER XD
DOCKI180 I&MEAR 7w N & DM AEMEMM AL, 22 CTF U U FEkICk L
FLIe MU 7Ada AF MUK & FEhi LTz, EORESR WE 14% TR 7 rta A5
AR % 515 C % 7= (Figure 33),

o,.9,N®
1. KHF, TFA 8
DMPU, TMSCF,

B
2. Phl(OAc), - N
dioxane, r.t. 0 O X
14% O
N~ CF,

Figure 33

(D) S5 b Y Zgda AF AR, /7 U Bk L il LT A L L7 o
IR EEME 272 9 2 & 72 < | Invitro GEF assay (281 5 ICso A3 EL T\, kU
TNFa AFNEOEANZLY | JEEMENOEFEE AL Td 5 DOCKI180 {&MER 7
v hE, ZTOMEROMAEERNE F - /RS L HEZ L TV 5 (Figure 34),

In vitro (GEF assay) In vitro (GEF assay)
IC50 = 8.0 uM IC50=4.6 uM
Cell level (invasion assay = 6.25 uM) Cell level (invasion assay = 6.25 uM)
95% inhibition 98% inhibition
Figure 34
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ABBEMEA~D RN T VFm XA FNVEEA

3T TAINA~=—JweETIvaA FRE

TV NA ~ I IXRREE B O Ll B a2 5o D RB T, B LB RS T
IZEDRRBRKRERRETH DL, TAINA Y —HORBIE TR AR THLHT I v
A RG24 T, AB DREEE, BN T VY NA ~—IRRBIEDS| EEIER D LB 2D
NTW5a, BURTIIENRERLD DRV, ZORBENIHREENLTND

3-8 TN A = —JFIZ T T IR PRER K

TN NA—J{ DR FF RO —>L T, MNICEABLBIE SN D, EABEX
APP(amyloid beta protein precursor)?s L 7 ¥ —Ey L7 X —FIZk->TY])
DS, B U AR DSHIRRAMCERE LERET 5 Z & TARR I LD 25(Figure 35), Z O
W TA L DEEE A B ITMREMEZ R T, £ 2 TEABOAERZ I 2 D15, F %
T ABDEERBE AR & T L HERORIENRR)TH D, Fexr OWFFRETIZ, T
NA = —IRIREEIC AT 72 A B DEEIRR RN & T D0 FRHEEER OB I 217 -
TWo,

AREESE

APP @ I BAM
AB&

g | e ([
Hras —//L*‘” |

RRRR! RRRRR n
HEEY HHHY )
A L SN —HARUS
\ BACE1 | \ Presenilin ' !
pzoLI—t yeoLs—€

Figure35: BABDAER A I = X A 25
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3-9 BAZEH D A B w5 H E A O B F& O BLBE

AB D 16-20 fLITHIS T 2T F R 7T 7 A b, KIVFF [38W AR 648K ABIC
KT LEEHEFEEEZAE T D 26, Fxr OFRETIIAXTF FEERIILL
cycloD-[KLVFFI N8k KLVFF & bbfg U CROVHEEEZ2 BT 2 &2 RN E LT 27,
ZLTHFET U o7 OMEEMEA I & 0 BRIk KLVFF RO MI8HiE #2 1E (Leu, Val,
Phe, Phe) DZERIBLEPEMERBUCTR FEHLTWDH I ERH LN ERoTz, £ZT
cycloD-[KIVFFl L it L7m4 oD 7 7 —~a 7 3 7TICESE | Himlc#&i&hizo
DMKy F-EEEE L #I 0 RK594 T & % (Figure 36),

o
{“W - »3%""&& ;fi

Lys-Leu-Val-Phe-Phe (KLVFF) cyclio-D-[KLVFF] RK 594

(amino acid sequence of ABje.20)

( Pharmacophore identification ] [Scaﬁold opu'mazation]

( SAR studies )

Figure 36
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3-10 RK594 015 TE MEAH B W 58

BHFFEE OB E L R OIREHE £ & 23 012 72 » T RK594 DA & EMEFA BANFSE 2
fTohl, ZOFEE, TLERTHLE Y P C6 (LITEWT 57 =/ —/ViEHEIT,
Z ONREETED & S Hp U T EEE B EE M 4 7 L 72 (Figure 37), €O —5 T, 2D

REFAME D & S I il UM 744 & 38 8L L 7= (Figure 38),

RK594 0L EE M (Figure 37)

o of o

none A
control alles all20 RK594 aliaz
E 100
2
"
o=
i —
o E
% 8
83
o ©
E 520
[~
=i — —
™=
control alles ali20 RK594 ali47

RK594 ok EFHER (Figure 38)

H (o; o (o; o (P o (P
> T O OC
,k HN N/k HN N»k HNS ’k

N
"Nﬁu N ;N H in H ﬁn N
control alles all20 RK594 ali47
£ w
]
*] 80 -
k]
R §W. 4 |
£,
z
.g 20 +
3 . , , -
20+ control alles all20 RK594 alla7
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3-11 RK594 FHEKRDORE & £ DO RRIE

B D A B EEEFLEANCIIBUR 2 SDORENRH D LB Z TWDH, —DO BT, HERE

I LB U 7o MR EtE Cd 5. D B B bR R T 2 L EMETH 5 Mfa # 1 1E
ZOREHEC L2 F 72 =0y b~OIERIRFE T I L > Th e b EnafEH o —
OTIHRVWNEBELTWD, T2 TEH 7 X —4 > NOIEREREE B & L7z KEE R
FERPVETH D, 72 RRKEM IFTREMETH LN BUERO 7 7y —~a 74T %A
THD, KANTRIEBERICLY 7=/ — Rk s s Z e BESh 5, LavL
RIS DAEIETEMEARB DR R 2 E D & KEEMED @ T 7 —~ 3 7 o 7 IR I E T
W ST LMEECH D, T THIREDOKICKT 2EFMEEZEHD oo | BLEESE
ZxPT D RENER L ERITOMERH D EE X, ZO 2 0% RIS L 5 DMEE L
ThRUTZAFBEAFNAX U EEREY TIX RN EEXT, NI 7 Fdr AF ¥
U UEREIE, XU UEEEA T D700 KICHT HBAMEN BV | FRHICERLROSIC
KD 2w FICEBRT A R 7 A A FLEEA L TCNWELT0TH D,

312 Y TINABRAFAR )V VHEEDERK

ZITCX )V UERE T 7 —~ a7 47 O—2 LT HEMPMA 14 12k LT, B
L7z b U 7 Fa A FALKS 21T - 7= (Figure 39), & DOfEHE, IR 44%2THRY 7 v
FuAFACR LS 21520 Z &R, Bl&HiE, VD >DT7 7 —~a T+ 7T &
HTHELT 47 7ay 7 EMKREHZ RN 7 U RIGEITVD, BT U —)LK
16 ~E#ET-, BUE, BEOMREREERFTIL TV 5D,

1. KHF,, TFA @
NG : .

DMPU, TMSCF;

Br N’ o = dioxane, r.t. Br” N“ "0 Z
14 L

44%

‘<_<;4' Bpin ’©
Kr \({ pU GO

PdCly(dppf), K3PO4

> B _N

toluene/H,0 n 16
7% r

Figure 39

31



3-13 fEE&

LIl EZ#EET 5, FAIAZEERERRIC T U UBERICT 25 U 74 a2
FNIEOBARIEERIE LT, ZLTHELEZ MY 7 vt A F UG ZE W T, 4
WFFE=E CHRFE O AEMIEMEME ~DE A 21T 72, T OfER., DOCK180 BREAITIXRH
FHIY — RAEAWITKR LT, 72 A B EEFEAICTIXZ oA REICH L TENER
MU TZAFaAFNEEEZEANT H 2 LRI (Figure 40), $FIZ MY 74w A F LK
Z3H A\ L7- DOCKI180 FREHI T, LYV HEEEO SN — MuEma #5152 LR
Hsker-, BIFE, ABWREMEROEME SV TND,

Direct and C2 selective trifluoromethylation

1) trifluoromethylation

R/"“ | XYy 2) oxidation R < | B
ey . » R .
- N e

“SN7TcF,

Introduction of trifluoromethyl group to bioactive compounds

09N -
H (ICso=8.0 uM) o
C 0

B R=
N = CF; (ICso = 4.6 uM)

o

DOCK180 fHE# AB FERFEEH| (&R RE)

Figure 40
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5 Experimental Section

General.

All reagents were purchased from commercial sources and used without further
purification. Plastic tubes were used as reactors, because the yield of the
perfluoroalkylation products in plastic tubes were higher than those in glass tubes
(probably due to the generation of hydrogen fluoride gas). Column chromatography was
performed with silica gel (230-400 mesh ASTM). Normal phase column
chromatography was performed with Biotage Isolera One and Biotage SNAP Ultra.
Reverse phase column chromatography was performed with EPCLC W-Prep 2XY, Hi
Flash column™ (ODS W113), and injection column (ODS W916) by Yamazen
cooperation. NMR spectra were recorded on 500 MHz (500 MHz for '"H NMR and 125
MHz for *C NMR) and 400 MHz (400 MHz for '"H NMR, 100 MHz for °C NMR, 368
MHz for ”F NMR) spectrometers. Proton and carbon chemical shifts are reported
relative to a residual solvent as an internal reference. Fluorine chemical shifts are

reported relative to hexafluorobenzene (8 -164.9 ppm) as an external standard.

(I) 2-Position-selective C-H Perfluoroalkylation of

6-Membered N-Heteroaromatic Compounds

General Procedure for the Synthesis of 2-(Trifluoromethyl)quinolines.

A quinoline derivative (0.270 mmol), KHF, (0.810 mmol, 3.0 equiv), DMPU (0.810
mmol, 3.0 equiv), and dioxane (1.6 mL) were added to a plastic tube reactor and the
mixture was stirred for 30 s at 25 °C. Then, TFA (0.810 mmol, 3.0 equiv) and TMSCF;
(1.62 mmol, 6.0 equiv) were added to the mixture and the test tube was tightly closed.
The reaction mixture was stirred at 25 °C for 24 h. After the reaction, PhI(OAc), (0.410
mmol, 1.5 equiv) was added and the mixture was stirred at 25 °C for 2 h. The reaction
was quenched by adding sat. aq. potassium carbonate (1.0 mL) and sat. aq. sodium
thiosulfate (1.0 mL). The reaction mixture was extracted with pentane/Et,O (=1/1, 6 x 5
mL). The combined organic layer was dried over MgSOs, filtrated, and concentrated in

vacuo. The crude mixture was purified by column chromatography on silica gel
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(n-hexane/AcOEt = 20/1) to give 2-(trifluoromethyl)quinoline derivative.

3-Methyl-2-(trifluoromethyl)quinoline (1b).

Following the general procedure, 3-methylquinoline (0.270 mmol),
N

KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), [ | |

DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), ' ©Fs

dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude
mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 20/1)
to give 3-methyl-2-(trifluoromethyl)quinoline in 67% yield (38.4 mg, colorless solid).

The spectral data were in good agreement with a literature data.'

4-Methyl-2-(trifluoromethyl)quinoline (1c).

Following the general procedure, 4-methylquinoline (0.270 mmol), rT1e
KHF (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), [,,J\ By
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), '+ CF
dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude
mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 20/1)
to give 4-methyl-2-(trifluoromethyl)quinoline in 58% yield (33.0 mg, colorless solid).

The spectral data were in good agreement with a literature data.’

5-Methyl-2-(trifluoromethyl)quinoline (1d).

Following the general procedure, 5-methylquinoline (0.270 mmol), Me
KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), A
DMPU (0.810 mmol, 3.0 equiv), TMSCF;3 (1.62 mmol, 6.0 equiv), [I
dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were

used. The crude mixture was purified by column chromatography on silica gel
(n-hexane/AcOEt = 20/1) to give 5-methyl-2-(trifluoromethyl)quinoline in 60% yield
(34.4 mg, light yellow solid). 'H NMR (500 MHz, CDCLs): & 2.71 (s, 3H), 7.48 (d, J =
6.9 Hz, 1H), 7.69 (dd, J=17.9, 7.9 Hz, 1H), 7.74 (d, J = 8.9 Hz, 1H), 8.07 (d, J= 8.6 Hz,
1H), 8.49 (J = 8.6 Hz, 1H); °C NMR (125 MHz, CDClL): § 18.7, 116.5 (q, J = 2.1 Hz),
121.8 (q, J = 275 Hz), 128.4, 129.0, 130.6, 134.7, 134.8, 147.6 (q, J = 34.5 Hz), 147.6
(one aromatic carbon is overlapped); ’F NMR (368 MHz, CDCls): § -67.8 (s, 3F);
HRMS (ESI+) (m/z): Caled for C,;HgFsNNa" [M+Na'] 234.0501, Found 234.0506.

36



6-Methyl-2-(trifluoromethyl)quinoline (1e).

Following the general procedure, 6-methylquinoline (0.270 Me . -~ -~
mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 L L
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, o N O
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The
crude mixture was purified by column chromatography on silica gel (n-hexane/AcOEt =
20/1) to give 6-methyl-2-(trifluoromethyl)quinoline in 65% yield (37.0 mg, colorless

solid). The spectral data were in good agreement with a literature data.'

7-Methyl-2-(trifluoromethyl)quinoline (1f).

Following the general procedure, 7-methylquinoline (0.270 PN
mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 -I A A
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, &+ 9
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The
crude mixture was purified by column chromatography on silica gel (n-hexane/AcOEt =
20/1) to give 7-methyl-2-(trifluoromethyl)quinoline in 60% yield (34.4 mg, colorless

solid). The spectral data were in good agreement with a literature data.’

8-Methyl-2-(trifluoromethyl)quinoline (1g).

Following the general procedure, 8-methylquinoline (0.270 mmol), -~ -~
KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), | _|_ |
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), . :
dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used.

The crude mixture was purified by column chromatography on silica gel
(n-hexane/AcOEt = 20/1) to give 8-methyl-2-(trifluoromethyl)quinoline in 56% yield

(32.2 mg, clear oil). The spectral data were in good agreement with a literature data.'

(E)-6-Styryl-2-(trifluoromethyl)quinoline (1h)

Following the general procedure, (E)-6-styrylquinoline Ph__ -~~~
(0.270 mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 U - -
mmol, 3.0 equiv), DMPU (0.810 mmol, 3.0 equiv),
TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5
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equiv) were used. The crude mixture was purified by column chromatography on silica
gel (toluene/AcOEt = 20/1) to give (E)-6-styryl-2-(trifluoromethyl)quinoline in 30%
yield (24.4 mg, light yellow solid). The spectral data were in good agreement with a

literature data.'

6-(Phenylethynyl)-2-(trifluoromethyl)quinoline (1i).
Following the general procedure, PP S
6-(phenylethynyl)quinoline (0.270 mmol), KHF, (0.810 ﬂI N
mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), DMPU ~"NT CF,
(0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and
PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude mixture was purified by
column chromatography on silica gel (n-hexane/AcOEt = 15/1) to give
6-(phenylethynyl)-2-(trifluoromethyl)quinoline in 50% yield (40.0 mg, light green

solid). The spectral data were in good agreement with a literature data.'

6-Methoxy-2-(trifluoromethyl)quinoline (1j).

Following the general procedure, 6-methoxyquinoline (0.270  pe0 |~ -~
mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 L L
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, - N TR
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The
crude mixture was purified by column chromatography on silica gel (n-hexane/AcOEt =
8/1) to give 6-methoxy-2-(trifluoromethyl)quinoline in 42% yield (11.7 mg, colorless

solid). The spectral data were in good agreement with a literature data.'

6-Nitro-2-(trifluoromethyl)quinoline (1k).

Following a general procedure, 6-nitroquinoline (0.270 mmol), ON. o
KHF (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), L1 ]
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 =N e,
equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. A
reaction mixture was purified by column chromatography on silica gel
(n-hexane/AcOEt = 8/1) to give 6-nitro-2-(trifluoromethyl)quinoline in 18% yield (11.7
mg, colorless solid). 'H NMR (500 MHz, CDCLs): & 7.92 (d, J = 8.6 Hz, 1H), 8.39 (d, J
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= 9.2 Hz, 1H), 8.55-8.63 (m, 2H), 8.89 (d, J = 2.3 Hz, 1H); >C NMR (125 MHz,
CDCls): & 118.8 (q, J = 2.1 Hz), 121.1 (q, J = 276 Hz), 124.3, 124.4, 127.9 (q, J = 0.8
Hz), 132.3, 140.4, 147.0, 149.1, 151.3 (q, J= 35.4 Hz); "’F NMR (368 MHz, CDCls): &
-68.2 (s, 3F); HRMS (ESI+) (m/z): Caled for CjoHsF3N,O,Na® [M+Na'] 265.0195,
Found 265.0195.

4-Chloro-2-(trifluoromethyl)quinoline (11).

Following a general procedure, 4-chloroquinoline (0.270 mmol), Cf'
KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), l/ “1
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), " "N~ "CF.
dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. A reaction
mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 1/1)
to give 4-Chloro-2-(trifluoromethyl)quinoline in 22% yield (13.5 mg, colorless solid).

The spectral data were in good agreement with a literature data.’

6-Fluoro-2-(trifluoromethyl)quinoline (1m).

Following the general procedure, 6-fluoroquinoline (0.270 Foo
mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 | | |
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, =~~~ N CFa
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The
crude mixture was purified by column chromatography on silica gel (n-hexane/AcOEt =
20/1) to give 6-fluoro-2-(trifluoromethyl)quinoline in 48% yield (27.9 mg, colorless
solid). "H NMR (500 MHz, CDCl5): & 7.52 (dd, J = 8.6, 2.9 Hz, 1H), 7.60 (ddd, J = 10.2,
7.3, 1.9 Hz, 1H), 7.76 (d, J = 8.6 Hz, 1H), 8.24 (dd, J = 9.3, 5.3 Hz, 1H), 831 (d, J =
8.6 Hz, 1H); °C NMR (125 MHz, CDCl):  110.9 (d, J=22.2 Hz), 117.7 (qd, J = 2.1,
1.0 Hz), 121.5 (d, J = 26.1 Hz), 121.6 (q, J = 275 Hz), 129.8 (dq, J = 10.5, 0.9 Hz),
133.0 (d, J=9.6 Hz), 137.6 (d, /= 5.7 Hz), 144.4, 147.5 (qd, J = 34.9, 3.3 Hz), 161.7 (d,
J =252 Hz); "’F NMR (368 MHz, CDCL): 8 -67.8 (s, 3F), -109.8 (s, F); HRMS (ESI+)
(m/z): Calcd for C1oHsF4sN'" [M+H'] 216.0431, Found 216.0438.

6-Chloro-2-(trifluoromethyl)quinoline (1n).

Following the general procedure, 6-chloroquinoline (0.270 - - _



mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), DMPU (0.810
mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc),
(0.410 mmol, 1.5 equiv) were used. The crude mixture was purified by column
chromatography on  silica gel (n-hexane/AcOEt = 20/1) to give
6-chloro-2-(trifluoromethyl)quinoline in 60% yield (37.4 mg, colorless solid). The

spectral data were in good agreement with a literature data.'

6-Bromo-2-(trifluoromethyl)quinoline (10).

Following the general procedure, 6-bromoquinoline (0.270 g, __ P
mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 ﬂ *
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol,
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used to give

"N CF,

the crude product. The crude mixture was purified by column chromatography on silica
gel (n-hexane/AcOEt = 20/1) to give 6-bromo-2-(trifluoromethyl)quinoline in 62%
yield (46.3 mg, colorless solid). The spectral data were in good agreement with a

literature data.'

6-lIodide-2-(trifluoromethyl)quinoline (4p).

Following the general procedure, 6-iodidequinoline (0.270 mmol), | -~ -~
KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), “ I ]
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 - N TR

equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude
mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 20/1)
to give 6-iodide-2-(trifluoromethyl)quinoline in 55% yield (47.6 mg, colorless solid).
'H NMR (500 MHz, CDCLy): § 7.75 (d, J = 8.6 Hz, 1H), 7.94 (d, J = 8.9 Hz, 1H),
8.05-8.09 (m, 1H), 8.24 (d, J = 8.6 Hz, 1H), 8.32 (d, J = 1.2 Hz, 1H); °C NMR (125
MHz, CDCls): 8 95.0, 117.7 (q, J = 2.4 Hz), 121.5 (q, J = 275 Hz), 130.4, 131.7, 136.6,
137.0, 139.8, 146.2, 148.5 (q, J = 34.8 Hz); ’F NMR (368 MHz, CDCl3): § -67.9 (s,
3F); HRMS (ESI+) (m/z): Caled for CjoHsF;NINa®™ [M+Na'] 345.9311, Found
345.9327.

2-(Trifluoromethyl)quinoline-6-carbaldehyde (1q).
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Following the general procedure, quinoline-6-carbaldehyde
(0.270 mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 H .-L.___ PN
mmol, 3.0 equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; T'
(1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc),

(0.410 mmol, 1.5 equiv) were used to give the crude product. The crude mixture was
purified by column chromatography on silica gel (n-hexane/AcOEt = 20/1) and
successive GPC separation to give 2-(trifluoromethyl)quinoline-6-carbaldehyde in 33%
yield (20.1 mg, colorless solid). *Gel permeation chromatography (GPC) was
performed with JAI LC-9210 NEXT. "H NMR (500 MHz, CDCl;): & 7.85 (d, J = 8.6 Hz,
1H), 8.29 (dd, J = 8.9, 1.7 Hz, 1H), 8.34 (d, J = 8.9 Hz, 1H), 8.44 (d, /= 1.4 Hz, 1H),
8.54 (d, J = 8.6 Hz, 1H), 10.24 (s, 1H); °C NMR (125 MHz, CDCl;): § 118.1 (q, J =
2.2 Hz), 121.3 (q, J = 276 Hz), 128.1, 128.5 (q, J = 0.9 Hz), 131.6, 133.1, 135.9, 139.8,
149.8, 150.5 (q, J = 35.1 Hz), 191.2; F NMR (368 MHz, CDCl;): § -68.1 (s, 3F);
HRMS (ESI+) (m/z): Caled for C;H¢FsNNaO" [M+Na'] 248.0294, Found 248.0287.

2-(Trifluoromethyl)quinoline-6-carboxylic acid (1r).

Following a general procedure, quinoline-6-carboxylic acid O

(0.270 mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 HO~ || |
mmol, 3.0 equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; =7 °NT TCFa
(1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were
used. A reaction mixture was purified by column chromatography on silica gel
(n-hexane/AcOEt = 1/2) to give 2-(trifluoromethyl)quinoline-6-carboxylic acid in 19%
yield (12.5 mg, colorless solid). "H NMR (500 MHz, CD;OD): § 7.92 (d, J = 8.6 Hz,
1H), 8.21 (d, J = 8.9 Hz, 1H), 8.42 (d, J = 8.9, 1.7 Hz, 1H), 8.72 (d, J = 8.6 Hz, 1H),
8.74 (d, J= 1.7 Hz, 1H). °C NMR (125 MHz, acetone-ds): 118.5 (q, J = 2.2 Hz), 122.6
(q,J =275 Hz), 129.3, 130.9, 131.4, 131.9, 132.0, 141.4, 149.6, 150.1 (q, J = 34.5 Hz),
167.1; "F NMR (368 MHz, CD;OD): & -70.0 (s, 3F); HRMS(ESI-)(m/z): Calcd for
CioHeFsNO> [M]240.0278, Found 240.0278.

1-(2-(Trifluoromethyl)quinolin-6-yl)ethenone (1s).
Following the general procedure, 1-(quinolin-6-yl)ethanone (:1’
(0.270 mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 -~ “[1



mmol, 3.0 equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv),
dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude
mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 4/1)
to give 1-(2-(trifluoromethyl)quinolin-6-yl)ethanone in 57% yield (37.1 mg, colorless
solid). "H NMR (500 MHz, CDCls): & 2.76 (s, 3H), 7.81 (d, J = 8.6 Hz, 1H), 8.28 (d, J =
8.9 Hz, 1H), 8.35 (dd, J= 8.9, 2.0 Hz, 1H), 8.49 (d, /= 8.6 Hz, 1H), 8.52 (d, /= 1.7 Hz,
1H); *C NMR (125 MHz, CDCl3): § 27.0, 117.8 (q, J = 2.1 Hz), 121.4 (q, J = 276 Hz),
128.3 (q, J = 0.9 Hz), 129.1, 129.5, 130.9, 136.6, 139.9, 149.1, 150.1 (q, J = 34.9 Hz),
197.2; F NMR (368 MHz, CDCL): & -68.1 (s, 3F); HRMS (ESI+) (m/2): Caled for
C1,HgF;NNaO" [M+Na'] 262.0450, Found 262.0449.

Phenyl(2-(trifluoromethyl)quinolin-6-yl)methanone (1t).

Following the general procedure, (j
phenyl(quinolin-6-yl)methanone acid (0.270 mmol), KHF, Ph" “ [ 1
(0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), 7 °N” CF4
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL),
and PhI(OAc); (0.410 mmol, 1.5 equiv) were used. The crude mixture was purified by
column chromatography on silica gel (n-hexane/AcOEt = 4/1) to give
phenyl(2-(trifluoromethyl)quinolin-6-yl)methanone in 49% yield (39.8 mg, colorless
solid). "H NMR (500 MHz, CDCl;): § 7.51-7.57 (m, 2H), 7.64-7.68 (m, 1H), 7.82 (d, J
= 8.3 Hz, 1H), 7.85-7.88 (m, 2H), 8.24 (dd, J = 8.9, 1.7 Hz, 1H), 8.31-8.34 (m, 2H),
8.46 (d, J= 8.6 Hz, 1H); °C NMR (125 MHz, CDCls): 8 117.8 (q, J=2.2 Hz), 121.4 (q,
J =275 Hz), 128.1 (q, J = 0.9 Hz), 128.7, 130.3, 130.6, 130.9, 133.2, 137.1, 137.4,
139.7, 148.7, 1499 (q, J = 34.9 Hz), 195.7 [one aromatic carbon signal was
overlapped]; '’F NMR (368 MHz, CDCl;): & -68.0 (s, 3F); HRMS (ESI+) (m/z): Calcd
for C17H;oFsNNaO" [M+Na'] 324.0607, Found 324.0608.

2-(Trifluoromethyl)quinoline-6-carboxymethylate (1u).

Following the general procedure, methyl Cl>
quinoline-6-carboxylate (0.270 mmol), KHF, (0.810 mmol, MeO~ “ -:::T'- -"::"]
3.0 equiv), TFA (0.810 mmol, 3.0 equiv), DMPU (0.810 ~FUNT TR,

mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc),
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(0.410 mmol, 1.5 equiv) were used. The crude mixture was purified by column
chromatography  on  silica gel (n-hexane/AcOEt = 8/1) to give
2-(trifluoromethyl)quinoline-6-carboxymethylate in 51% yield (35.4 mg, colorless

solid). The spectral data were in good agreement with a literature data.'

2-(Trifluoromethyl)quinolin-6-yl ethanoate (1v).

Following the general procedure, methyl quinolin-6-yl . o . -~
ethanoate (0.270 mmol), KHF, (0.810 mmol, 3.0 equiv), g “ [NICF
TFA (0.810 mmol, 3.0 equiv), DMPU (0.810 mmol, 3.0 ?
equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410
mmol, 1.5 equiv) were used. The crude mixture was purified by column
chromatography on  silica gel (n-hexane/AcOEt = 10/1) to give
2-(trifluoromethyl)quinolin-6-yl ethanoate in 44% yield (30.0 mg, colorless oil). 'H
NMR (500 MHz, CDCls): 8 2.38 (s, 3H), 7.57 (dd, J=9.2, 2.3 Hz, 1H), 7.67 (d, J=2.3
Hz, 1H), 7.74 (d, J = 8.6, 1H), 8.24 (d, J= 9.2, 1H), 8.31 (d, /= 8.3 Hz, 1H); °C NMR
(125 MHz, CDCls): 6 21.3, 117.5 (q, J = 2.1 Hz), 118.4, 121.6 (q, J = 275 Hz), 126.4,
129.4, 131.9, 138.0, 145.3, 147.9 (q, J = 34.8 Hz), 150.2, 169.2; ’F NMR (368 MHz,
CDCL): & -67.8 (s, 3F); HRMS (ESI+) (m/z): Caled for Cj,HgFsNNaO," [M+Na']
278.0399, Found 278.0395.

N,N-Diethyl-2-(trifluoromethyl)quinoline-6-carboxamide (1w).
Following the general procedure,
N,N-diethylquinoline-6-carboxamide (0.270 mmol), KHF, Et N Py
(0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), £t l""“::::'l'"N"Z'L"CF.J
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0

equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude

=0

mixture was purified by column chromatography (silica gel, n-hexane/AcOEt = 1/1) to
give N,N-diethyl-2-(trifluoromethyl)quinoline-6-carboxamide in 65% yield (54.9 mg,
colorless oil). '"H NMR (500 MHz, CDCls): & 1.13 (brs, 3H), 1.29 (brs, 3H), 3.28 (brs,
2H), 3.60 (brs, 2H), 7.74-7.83 (m, 2H), 7.93 (s, 1H), 8.25 (d, /= 8.9 Hz, 1H), 8.38 (d, J
= 8.6 Hz, 1H); °C NMR (125 MHz, CDCL): 8 13.0, 14.4, 39.6, 43.5, 117.7 (q, J = 2.1
Hz), 121.5 (q, J = 275 Hz), 125.6, 128.6, 129.0, 130.7, 137.6, 138.6, 147.1, 148.8 (q, J
= 34.8 Hz), 170.0; "FNMR (368 MHz, CDCL): § -67.9 (s, 3F); HRMS (ESI+) (m/2):
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Caled for Cy5H;sF3NaNaO™ [M+Na'] 319.1029, Found 319.1023.

Morpholino(2-(trifluoromethyl)quinolin-6-yl)methanone (1x).

Following the general procedure, 0o
morpholino(quinolin-6-yl)methanone ~ (0.270  mmol), [l\ll i ﬂ*
KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 ©~~ ~F N7 er,
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6
mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude mixture was
purified by column chromatography on silica gel (n-hexane/AcOEt = 1/1) to give
morpholino(2-(trifluoromethyl)quinolin-6-yl)methanone in 54% yield (45.2 mg, clear
oil). '"H NMR (400 MHz, CDCl;): 3.25-4.00 (m, 8H), 7.74-7.84 (m, 2H), 7.98 (s, 1H),
8.25 (d, J = 8.8 Hz, 1H), 8.39 (d, J= 8.5 Hz, 1H); °C NMR (100 MHz, CDCl;): & 42.8
(br), 48.3 (br), 66.9, 117.8 (q, J = 2.1 Hz), 122.8 (q, J = 275.4 H), 126.9, 128.5 (q, J =
0.9 Hz), 129.2, 130.8, 135.6, 138.8, 147.3, 149.2 (q, J = 34.8 Hz), 169.1; '’F NMR (368
MHz, CDCl): § -68.0 (s, 3F); HRMS (ESI+) (m/z): Caled for C;sH;3F3N;NaO;"
[M+Na'] 333.0821, Found 333.0806.

N-Methoxy-N-methyl-2-(trifluoromethyl)quinoline-6-carboxamide (1y).

Following the general procedure, (13

.. . MaO . A
N-methoxy-N-methylquinoline-6-carboxamide ~ (0.270 ? N ﬂ S
mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 o ~FNTer,

mmol, 3.0 equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv),
dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude
mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 1/1)
to give N-methoxy-N-methyl-2-(trifluoromethyl)quinoline-6-carboxamide in 65% yield
(51.9 mg, clear oil). 'H NMR (500 MHz, CDCl;): & 3.42 (s, 3H), 3.53 (s, 3H), 7.77 (d, J
= 8.6 Hz, 1H), 8.07 (dd, /= 8.9, 1.7 Hz, 1H), 8.22 (d, /= 8.9 Hz, 1H), 8.27 (d, J= 1.7
Hz, 1H), 8.41 (d, J= 8.3 Hz, 1H); °C NMR (125 MHz, CDCL): & 33.5, 61.4, 117.5 (q,
J=2.2 Hz), 121.5 (q, J = 275 Hz), 128.2 (q, J = 0.9 Hz), 128.4, 129.9, 130.2, 134.3,
139.1, 147.8, 149.2 (q, J = 34.8 Hz), 168.6; ’F NMR (368 MHz, CDCls): § -67.9 (s,
3F); HRMS (ESI+) (m/z): Caled for Ci3H; F;N;NaO,  [M+Na'] 307.0665, Found
307.0668.
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Allyl 2-(trifluoromethyl)quinolin-6-ylcarbamate (1z).

Following  the general  procedure, allyl O H
quinolin-6-ylcarbamate (0.270 mmol), KHF, (0.810 ~ I ﬂ *
mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), SN CR,
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv), dioxane (1.6 mL),
and PhI(OAc); (0.410 mmol, 1.5 equiv) were used. The crude mixture was purified by
column chromatography on silica gel (n-hexane/AcOEt = 4/1) to give allyl
2-(trifluoromethyl)quinolin-6-ylcarbamate in 38% yield (30.0 mg, clear solid). '"H NMR
(500 MHz, CDCls3): 8 4.72 (d, J = 5.7 Hz, 2H), 5.29 (ddd, J = 10.5, 2.9, 1.4 Hz, 1H),
5.39(ddd, J=17.2,2.9, 1.4 Hz, 1H), 5.92-6.03 (m, 1H), 7.15 (s, 1H), 7.59 (dd, J = 9.0,
2.4 Hz, 1H), 7.68 (d, J = 8.6 Hz, 1H), 8.12 (d, /= 9.2 Hz, 1H), 8.20 (brs, 1H), 8.23 (d, J
= 8.6 Hz, 1H); °C NMR (125 MHz, CDCL): 8 66.4, 113.6, 117.5 (q, J= 2.2 Hz), 118.9,
121.8 (q, J = 275 Hz), 123.9, 129.8, 131.1, 132.1, 137.5, 137.7, 144.1, 146.7 (q, J =
34.6 Hz), 153.2; ""F NMR (368 MHz, CDCls): & -67.6 (s, 3F); HRMS (ESI+) (m/2):
Calcd for C14H;F3N,NaO," [M+Na'] 319.0665, Found 319.0672.

2-(Trifluoromethyl)benzo[h]quinoline (2a).

Following a general procedure, 1,10-phenanthroline (0.270 PN
mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 [ _| _|
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, | |
6.0 equiv), dioxane (1.6 mL), and PhI(OAc); (0.410 mmol, 1.5
equiv) were used. A reaction mixture was purified by column chromatography on silica
gel (n-hexane/AcOEt = 3/1) to give 2-(Trifluoromethyl)benzo[h]quinoline in 23% yield
(15.4 mg, colorless solid). The spectral data were in good agreement with a literature

data. !

2-(Trifluoromethyl)-1,10-phenanthroline (2b).

Following the general procedure, 1,10-phenanthroline (0.270 St

mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 _~~.- N
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, J-.__‘:;;.N _
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The
crude mixture was purified by column chromatography on silica gel (n-hexane/AcOEt =

1/1) to give 2-(trifluoromethyl)-1,10-phenanthroline in 61% yield (41.0 mg, light
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yellow solid). The spectral data were in good agreement with a literature data.'

2-Bromo-9-(trifluoromethyl)-1,10-phenanthroline (2¢).
Following the general procedure, 2-bromo-1,10-phenanthroline I A
(0.270 mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, [ |

3.0 equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol,
6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5

equiv) were used. The crude mixture was purified by column chromatography on silica

N C Fi

Br

gel (n-hexane/AcOEt = 1/1) and successive GPC separation to give
2-bromo-9-(trifluoromethyl)-1,10-phenanthroline in 65% yield (57.4 mg, yellow solid).
*Gel permeation chromatography (GPC) was performed with JAT LC-9210 NEXT.

'H NMR (500 MHz, CDCl3): & 7.79 (d, J = 8.3 Hz, 1H), 7.89 (s, 2H), 7.97 (d, J = 8.3
Hz, 1H), 8.11 (d, J = 8.3 Hz, 1H), 8.46 (d, J = 8.6 Hz, 1H); °C NMR (125 MHz,
CDCl3): 6 119.8 (q, J = 2.2 Hz), 121.7 (q, J = 275 Hz), 126.6, 128.2, 128.3, 128.8,
130.2 (q, J = 0.9 Hz), 138.3, 138.5, 143.4, 144.4, 146.3, 148.3 (q, J = 35.3 Hz); "°F
NMR (368 MHz, CDCl;): 6 -66.9 (s, 3F); HRMS (ESI+) (m/z): Calcd for
C13H¢BrFsN,Na" [M+Na'] 348.9559, Found 348.9556.

2-(Trifluoromethyl)-1,5-naphthyridine (2d).

Following the general procedure, 1,5-naphthyridine (0.270 mmol), N -~
KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), | e
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 equiv),

dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used. The crude

NTCF,

mixture was purified by column chromatography on silica gel (n-hexane/AcOEt = 3/1)
to give 2-(trifluoromethyl)-1,5-naphthyridine in 32% yield (17.1 mg, yellow solid). 'H
NMR (500 MHz, CDCls): 6 7.77 (dd, J = 8.6, 4.3 Hz, 1H), 7.99 (d, J = 8.6 Hz, 1H),
8.54 (d, J = 8.6 Hz, 1H), 8.62 (d, J = 8.9 Hz, 1H), 9.11 (dd, J = 3.9, 1.3 Hz, 1H); "*C
NMR (125 MHz, CDCls): 6 120.4 (q, J = 2.1 Hz), 121.4 (q, J = 275 Hz), 125.7, 138.1,
139.8, 143.2, 144.2 (q, J = 0.8 Hz), 148.7 (q, J = 35.1 Hz), 153.5; ’F NMR (368 MHz,
CDClL): 8 -67.7 (s, 3F); HRMS (ESI+) (m/z): Caled for CoHgF3N," [M+H'] 199.0478,
Found 199.0470.

4,4'-Di-tert-butyl-6-(trifluoromethyl)-2,2'-bipyridine(2e).
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Following a general procedure, t-Bu
4,4'-di-tert-butyl-2,2'-bipyridine  (0.270 mmol), KHF; S
(0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 equiv), !Bu l N 1
DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 mmol, 6.0 ~.=N

equiv), dioxane (1.6 mL), and PhI(OAc); (0.410 mmol, 1.5 equiv) were used to give the
crude product. A reaction mixture was purified by column chromatography on silica gel
(n-hexane/AcOEt = 40/3) to give 4,4'-di-tert-butyl-6-(trifluoromethyl)-2,2'-bipyridine in
10% yield (9.3 mg, colorless oil). 'H NMR (500 MHz, CDCls): & 1.39 (s, 9H), 1.42 (s,
9H), 7.34 (dd, J = 5.2, 2.0 Hz, 1H), 7.66 (d, J = 1.7 Hz, 1H), 8.49 (d, J = 2.0 Hz, 1H),
8.60 (d, J= 5.2 Hz, 1H), 8.60 (s, 1H); °C NMR (125 MHz, CDCL): & 30.7, 30.7, 35.2,
35.6,117.3 (q, J=2.7 Hz), 118.9, 120.7 (q, J = 1.1 Hz), 121.5, 123.1, 125.3, 147.8 (q, J
=34.0 Hz), 149.2, 155.2, 157.1, 161.4, 163.0; "’F NMR (368 MHz, CDCl;): & -67.9 (s,
3F); HRMS (ESI+) (m/z): Caled for Ci9Ha3F3NoNa™ [M+Na'] 359.1706, Found
359.1706.

Gram-Scale Synthesis of 6-Methyl-2-(trifluoromethyl)quinoline (2f).
6-Methylquinoline (le, 1.43 g, 10.0 mmol), KHF; (2.34 g, 30.0 mmol, 3.0 equiv),
DMPU (3.6 mL, 30 mmol, 3.0 equiv), and dioxane (60 mL) were added to a plastic tube
reactor and the mixture was stirred for 30 s at 25 °C. Then, TFA (2.3 mL, 30 mmol, 3.0
equiv) and TMSCF; (8.8 mL, 60 mmol, 6.0 equiv) were added to the mixture and the
test tube was tightly closed. The reaction mixture was stirred at 25 °C for 24 h. After the
reaction, PhI(OAc); (4.83 g, 15.0 mmol, 1.5 equiv) was added and the mixture was
stirred at 25 °C for 2 h. The reaction was quenched by the addition of sat. aq. potassium
carbonate (100 mL) and sat. aq. sodium thiosulfate (100 mL). The reaction mixture was
extracted with AcOEt (3 x 120 mL) and the combined organic layer was dried over
MgSO,, filtrated, and concentrated in vacuo. The crude mixture was purified by column
chromatography on  silica gel (m-hexane/AcOEt = 20/1) to give
6-methyl-2-(trifluoromethyl)quinoline in 45% (0.96 g).
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Perfluoroalkylation to 6-methylquinoline.

6-Methyl-2-(pentafluoroethyl)quinoline (3a).

Following the general procedure, 6-methylquinoline (0.270 Me . -~ -~
mmol), KHF, (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 P
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSC,Fs (1.62
mmol, 6.0 equiv), dioxane (1.6 mL) and PhI(OAc), (0.410 mmol, 1.5 equiv) were used.

N CF

The crude mixture was purified by column chromatography on silica gel
(n-hexane/AcOEt = 20/1) to give 6-methyl-2-(pentafluoroethyl)quinoline in 83% yield
(58.8 mg, light yellow solid). '"H NMR (500 MHz, CDCLy): § 2.57 (s, 3H), 7.61-7.66 (m,
2H), 7.69 (d, J = 8.6 Hz, 1H), 8.11 (d, J = 9.5 Hz, 1H), 8.23 (d, J = 8.6 Hz, 1H); °C
NMR (125 MHz, CDCls): 8 21.8, 111.6 (tq, J = 255, 37.9 Hz), 118.0 (m), 119.2 (qt, J =
287,37.9 Hz), 126.5, 128.9 (t, J= 1.2 Hz), 130.0, 133.2, 137.1, 139.1, 146.1, 146.6 (t, J
=25.3 Hz); "’F NMR (368 MHz, CDCl3): & -83.2 (s, 3F), -117.0 (s, 2F); HRMS (ESI+)
(m/z): Calcd for C;,HgFsNNa" [M+Na'] 284.0469, Found 284.0469.

6-Methyl-2-(heptafluoropropyl)quinoline (3b).

Following the general procedure, 6-methylquinoline (0.270 40 .
mmol), KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, | |
3.0 equiv), DMPU (0.810 mmol, 3.0 equiv), TMSC:F; (1.62

mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 mmol, 1.5 equiv) were used

N UCF5

to give the crude product. The crude mixture was purified by column chromatography
on silica gel (n-hexane/AcOEt = 8/1) to give 6-methyl-2-(heptafluoropropyl)quinoline
in 85% yield (71.4 mg, light yellow solid). 'H NMR (500 MHz, CDCls): & 2.56 (s, 3H),
7.60-7.72 (m, 3H), 8.12 (d, J = 9.4 Hz, 1H), 8.22 (d, J = 8.3 Hz, 1H); °C NMR (125
MHz, CDCls): § 21.8, 109.2 (tq, J = 265.4, 37.6 Hz), 113.2 (tt, J =257, 30.4 Hz), 118.1
(qt, J = 288, 33.9 Hz), 118.3 (t, J = 3.9 Hz), 126.5, 128.9, 130.0, 133.3, 137.0, 139.2,
146.2, 146.6 (t, Jo.r = 25.2 Hz); "°F NMR (368 MHz, CDCLs): § -80.4 (t, Jr.r = 8.5 Hz,
3F), -114.8 (q, Jrr = 9.5 Hz, 2F), -126.5 (s, F); HRMS (ESI+) (m/z): Calcd for
C13HsF7/NNa' [M+Na'] 334.0437, Found 334.0443.
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(1R)-(6-Methoxy-2-(trifluoromethyl)quinolin-4-yl)(8-vinylquinuclidin-2-yl)methan
ol (4).

Following the general procedure, quinine (0.270 mmol),

KHF; (0.810 mmol, 3.0 equiv), TFA (0.810 mmol, 3.0 HO LS
equiv), DMPU (0.810 mmol, 3.0 equiv), TMSCF; (1.62 ypu . \[
mmol, 6.0 equiv), dioxane (1.6 mL), and PhI(OAc), (0.410 L 1

~T N7 TCF,

mmol, 1.5 equiv) were used. The crude mixture was
purified by normal phase column chromatography (AcOEt:MeOH = 80:20; 0:100) and
reversal column chromatography (aq. NH3:MeOH = 50:50; 0:100) successively to
give

(1R)-(6-methoxy-2-(trifluoromethyl)quinolin-4-yl)(8-vinylquinuclidin-2-yl)methanol in
24% yield (25.4 mg, colorless solid). The spectral data were in good agreement with a

literature data.'
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(DODOCKI180 inhibitor
Sandmyer reaction’

2-methoxypyridine-5-sulfonyl chloride(6)

() Thionyl chloride (3.1 mL) was added dropwised over 60 min to S92l
a degassed water (18.7 mL), cooled to 0 °C, maintaining the || \N
temperature of the mixture 0 °C. The solution was allowed to warm OMo

to 23 °C over 17 h. Copper() chloride (99 mg) was added to the

mixture, and the resultant yellow-green solution was cooled to -3 °C using an
ice bath.

(b) Hydrochloric acid (36% w/w, 10.1 mL) was added, with agitation, to
2-amino-5-methoxy pyridine (1.24 g), maintaining the temperature of the
mixture below 30 °C with ice bath. The reaction mixture was cooled to 0 °C
using ice bath and solution of sodium nitrite (0.75 g) in degassed water (3.0
mL) was added dropwise over 45min, maintaining the temperature of the
reaction at 0 °C. The resultant slurry was cooled to 0 °C and stirred for 10
min.

(c) The slurry from step (b) was cooled to 0 °C and added to the solution
obtained from step (a) over 95 min, maintaining the temperature of the
reaction mixture at 0 °C. As the reaction proceeded, a solid began to
precipitate. When the addition was complete, the reaction mixture was
agitated at 0 °C for 75 min. The reaction mixture was extracted with CHzCls,
and washed with water and brine. The organic layer was dried over MgSQOs4,
and concentrated in vacuo. The reaction crude residue was used for the next
reaction without purification.

IH NMR (400 MHz, CDCls 23 °C, §) : 8.82(d, J= 2.7 Hz, 1H), 8.10(dd, J = 9.0,
2.7 Hz, 1H), 6.90(d, J = 9.0 Hz, 1H), 4.04(s, 3H).

2-methoxy-5-(pyrrolidin-1-ylsulfonyl)pyridine(7) 0 QD
To a solution of Sandmyer reaction crude residue (1.32 g) in

CH.Cl (50.0 mL) was added neat pyrrolidine (1.6 mmol). The [\
reaction mixture was stirred at room temperature for 2 hours. OMe
The reaction mixture was extracted with AcOEt, and the combined organic

layer was washed with water and brine successively. The organic layer was
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dried over MgSOy4, and concentrated in vacuo. The residue was purified by
column chromatography (silicagel Hexane : AcOEt = 5:1) to give
2-methoxy-5-(pyrrolidine-1-sulfonyl)-pyridine in 2 steps 59% yield).

IH NMR (400 MHz, CDCls 23 °C, §) : 8.64(d, J= 2.7 Hz, 1H), 7.93-7.97(m, 2H),
6.84(d, J = 8.5 Hz, 1H), 4.01(s, 3H), 3.23-3.27(m, 4H), 1.78-1.82(m, 4H).

Demethylation®
5-(pyrrolidin-1-ylsulfonyl)pyridin-2(1H)-one(8)
2-Methoxy-5-(pyrrolidine-1-sulfonyl)-pyridine (1.4 g), potassium 09 D

iodide (4.9 g) and chlorotrimethylsilane (3.8 mL) were added into 3
a MeCN (120 mL), the mixture was stirred at 80 °C for 3 hours. @H
10% Na2S203 aqueous solution was added, and products were 0
extracted with AcOEt. The combined organic layer was washed with water
and brine successively. The organic layer was dried over MgSO4, and
concentrated in vacuo. This residue was a pure light yellow solid (quant.).

IH NMR (500 MHz, CDCls, 23 °C, §) : 7.96(d, J= 2.9 Hz, 1H), 7.73(dd, J = 9.5,

2.9 Hz, 1H), 6.63(d, J = 9.5 Hz, 1H), 3.25-3.29(m, 4H), 1.86-1.89(m, 4H).

1-(2-(4-bromophenyl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)pyridin-2(1H)-one(9)
5-(Pyrrolidine-1-sulfonyl)-1,2-dihydropyridine-2-one (1.0

mmol) and sodium hydride (1.1 mmol) were added into 0-%)-'0

THF (11 mL) and the mixture was stirred at 60 °C for 1 ¢ o

hour. Then, a solution of 2,4-dibromoacetophenone in NJJ\@\
THF (5 mL) was added and the mixture was stirred at 60 Br
°C for 90 min. The reaction mixture was extracted with CHzClo, and the
combined organic layer was washed with water and brine successively. The
organic layer was dried over MgSQ4, and concentrated in vacuo. The residue
was purified by column chromatography (silica gel : CHzCla:AcOEt = 1:1) to
give a white solid aryl halide in 97% yield (0.97 mmol).

IH NMR (500 MHz, Acetone, 23 °C, §): 8.27(d, J= 2.6 Hz, 1H), 8.03 — 8.06(m,
2H), 7.80 — 7.82(m, 2H), 7.77(dd, J = 9.5, 2.6 Hz, 1H), 6.55(d, J = 9.5 Hz, 1H),
5.69(s, 2H), 3.22 — 3.27(m, 4H), 1.82 — 1.87(m, 4H); 13C NMR (125 MHz,
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Acetone, 23 °C, §): 197.4, 166.9, 149.0, 143.1, 139.9, 138.1, 135.8, 134.3, 125.6,
121.4,60.7, 53.9, 31.0; HRMS (ESI+) (m/z): Calcd for C;;H,,BrN,NaO,S* [M+Na"]
446.9990 found 446.9939.

Suzuki cross coupling’
1-(2-0x0-2-(4-(quinolin-6-yl)phenyl)ethyl)-5-(pyrrolidin-1-ylsulfonyl)pyridin-2(1H)
-one(10)

A mixture of aryl halide (0.5 mmol), palladium(II)
acetate (0.05 mmol) and
1,1-bis(diphenylphoshino)ferrocene (0.05 mmol) in
toluene (30 mL) was stirred at 100 °C for 5 min. A

solution of potassium phosphate (2.0 mmol) in

degassed water (3.0 mL) was added and the mixture
was stirred at 100 °C for 5 min. Then, boronic acid was added and the
mixture was stirred at 100 °C. The reaction mixture was extracted with
EtOAc, and the organic layer was washed with water and brine successively.
The organic layer was dried over MgS0O4, and concentrated in vacuo. The
residue was purified by column chromatography (silica gel : AcOEt only) to
give a yellow solid in 91% yield (0.45 mmol).

IH NMR (400 MHz, CDCls, 23 °C, ) : 1.87-1.94(m, 4H), 3.26-3.34(m, 4H),
5.49(s, 2H), 6.64(d, J=9.6 Hz, 1H), 7.47(dd, J= 8.3, 4.3 Hz, 1H), 7.67(dd, J =
9.6, 2.5 Hz, 1H), 7.86(d, J = 8.3 Hz, 2H), 7.96(d, J = 2.5 Hz, 1H), 8.00(dd, J =
8.8, 2.0 Hz, 1H), 8.07(d, J = 1.8 Hz, 1H), 8.12(d, J = 8.1 Hz, 2H), 8.21(d, J =
9.2 Hz, 1H), 8.24(d, J=9.2 Hz, 1H), 8.95(d, J= 3.1 Hz, 1H).

1-(2-0x0-2-(4-(2-(trifluoromethyl)quinolin-6-yl)phenyl)ethyl)-5-(pyrrolidin-1-ylsulf
onyl)pyridin-2(1H)-one(11) o

02
A quinoline derivative (0.26 mmol), KHF, (0.77 ¢ 0
mmol, 3.0 equiv), DMPU (0.77 mmol, 3.0 equiv), N O
and dioxane (1.6 mL) were added to a plastic tube o
reactor and the mixture was stirred for 30 s at 25 °C. N~ "CF;3

Then, TFA (0.77 mmol, 3.0 equiv) and TMSCF;3 (1.54 mmol, 6.0 equiv) were added to
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the mixture and the test tube was tightly closed. The reaction mixture was stirred at
25 °C for 24 h. After the reaction, PhI(OAc); (0.39 mmol, 1.5 equiv) was added and the
mixture was stirred at 25 °C for 2 h. The reaction was quenched by adding sat. aq.
potassium carbonate (1.0 mL) and sat. aq. sodium thiosulfate (1.0 mL). The reaction
mixture was extracted with AcOEt (= 6 x 5 mL). The combined organic layer was dried
over MgSQ,, filtrated, and concentrated in vacuo. The crude mixture was purified by
column chromatography on silica gel (CH,Cl,/AcOEt = 3/1) to give
1-(2-0x0-2-(4-(2-(trifluoromethyl)quinolin-6-yl)phenyl)ethyl)-5-(pyrrolidin-1-ylsulfony
D)pyridin-2(1H)-one in 14% yield (20.0 mg, clear solid).

IH NMR (500 MHz, CDCls, 23 °C, d) : 1.87-1.96(m, 4H), 3.28-3.35(m, 4H),
5.50(s, 2H), 6.67(d, J = 9.6 Hz, 1H), 7.70(dd, J = 9.6, 2.7 Hz, 1H), 7.81(d, J =
8.5 Hz, 1H), 7.86-7.94(m, 2H), 7.95(d, J = 2.0 Hz, 1H), 8.14-8.20(m, 4H),
8.36(d, J = 8.8 Hz, 1H), 8.46(d, J = 8.8 Hz, 1H).
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@Non-peptide AB aggregative inhibitor

2,6-dibromo-4-phenoxypyridine(13)
Phenol (9.5 mmol) and sodium hydride (9.5 mmol) were added OO
into THF (60 mL) and the mixture was stirred at 60 °C for 1 ﬁ
hour. Then, a solution of 2,6-dibromo-4-nitropyridine (4.7 mmol) g, |N’ Br
was added and the mixture was stirred at room temperature. The reaction
mixture was extracted with CH2Clz, and the combined organic layer was
washed with water and brine successively. The organic layer was dried over
MgSO4, and concentrated in vacuo. The residue was purified by column
chromatography on silica gel (Hexane/AcOEt = 4:1) to give
2,6-dibromo-4-phenoxypyridine in quant. (light yellow solid, 4.7 mmol).

IH NMR (500 MHz, CDCls, 23 °C, ) : 6.97(s, 2H), 7.08(d, J = 7.7 Hz, 2H),
7.32(dd, J=7.7, 7.4 Hz, 1H), 7.47(dd, J =7.7, 7.4 Hz, 1H); HRMS (ESI+) (m/2):
Calcd for C;HsBr,NO" [M+H"] 327.8967, Found 327.8967.

6-((6-bromo-4-phenoxypyridin-2-yl)oxy)quinoline(14)

6-Hydroxyquinoline (1.0 mmol) and sodium hydride OO

(1.1 mmol) were added into THF (2.0 mL) and the N N
mixture was stirred at 60 °C for 1 hour. Then, a g, IN’ O/@)

solution of 2,6-dibromo-4-nitropyridine (1.0 mmol) was added and the mixture
was stirred at 100 ‘C. The reaction mixture was extracted with combined
solution (Hexane/AcOEt=4:1), and the combined organic layer was washed
with water and brine successively. The organic layer was dried over MgSQOs4,
and concentrated in vacuo. The residue was purified by column
chromatography on silica gel (Hexane/AcOEt = 4:1) to give
6-((6-bromo-4-phenoxypyridin-2-yl)oxy)quinoline in 95%. (colorless oil, 0.95
mmol).

IH NMR (500 MHz, CDClIs, 23 °C, d) : 6.38 (d, J =1.9 Hz, 1H), 6.77(d, J =1.9
Hz, 1H), 7.05-7.12(m, 2H), 7.22-7.28(m, 1H), 7.37 (dd, J =8.3, 4.3 Hz, 1H),
7.39-7.46(m, 2H), 7.49(dd, J =8.9, 2.6 Hz, 1H), 7.51(d, J =2.6 Hz, 1H),
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8.05-8.13(m, 2H), 8.86(dd, J=4.3, 1.7 Hz, 1H); 13C NMR (125 MHz, CDCls, 23
°C, §): 98.0, 111.9, 117.1, 121.0, 121.6, 124.6, 126.2, 129.0, 130.5, 131.3, 135.7,
140.1, 146.1, 149.9, 151.5, 153.5, 163.9, 168.6; HRMS (ESI+) (m/z): Calcd for
CaoH14BrN,0," [M+H'] 393.0233, Found 393.0245.

6-((6-bromo-4-phenoxypyridin-2-yl)oxy)-2-(trifluoromethyl)quinoline(15)

A quinoline derivative (0.38 mmol), KHF, (1.15 mmol,

3.0 equiv), DMPU (1.15 mmol, 3.0 equiv), and dioxane 0/0

(2.7 mL) were added to a plastic tube reactor and the X N CF;
mixture was stirred for 30 s at 25 °C. Then, TFA (1.15 Br /@\OO/\)/
mmol, 3.0 equiv) and TMSCF3 (2.3 mmol, 6.0 equiv) were added to the mixture and the
test tube was tightly closed. The reaction mixture was stirred at 25 °C for 24 h. After the
reaction, PhI(OAc); (0.39 mmol, 1.5 equiv) was added and the mixture was stirred at
25 °C for 2 h. The reaction was quenched by adding sat. aq. potassium carbonate (1.0
mL) and sat. aq. sodium thiosulfate (1.0 mL). The reaction mixture was extracted with
AcOEt (= 6 x 5 mL). The combined organic layer was dried over MgSQy, filtrated, and
concentrated in vacuo. The crude mixture was purified by column chromatography on
silica gel (Hexane/AcOEt = 2:1) to give
1-(2-0x0-2-(4-(2-(trifluoromethyl)quinolin-6-yl)phenyl)ethyl)-5-(pyrrolidin-1-ylsulfony
)pyridin-2(1H)-one in 44% yield (colorless solid, 0.17 mmol).

IH NMR (500 MHz, Acetone, 23 °C, ) : 6.58(d, J =1.7 Hz, 1H), 6.92(d, J=1.7
Hz, 1H), 7.25-7.30(m, 2H), 7.34-7.39(m, 1H), 7.50-7.57(m, 2H), 7.77(dd, J
=9.3, 2.7 Hz, 1H), 7.87(d, J =2.7 Hz, 1H), 7.93(d, J =8.6 Hz, 1H), 8.23(d, J
=9.3 Hz, 1H), 8.64(d, J =8.6 Hz, 1H); 13C NMR (125 MHz, Acetone, 23 °C, §):
99.3, 113.0, 118.2, 118.3(q, J = 2.2 Hz), 121.9, 122.9(q, J = 274.1 Hz), 127.3,
127.5, 130.9(q, J = 0.8 Hz), 131.6, 132.4, 139.3, 140.4, 145.7, 147.9(q, J = 34.5
Hz), 154.4, 154.6, 164.7, 169.9; HRMS (ESI+) (m/z): Caled for C,;H2BrF;N;NaO,"
[M+Na'] 482.9926, Found 482.9931.

N-benzyl-N-((2-isobutyl-4-(4-phenoxy-6-((2-(trifluoromethyl)quinolin-6-yl)oxy)pyr
idin-2-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1 H-imidazol-5-yl)methyl)propan-2-a
mine(16)
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6-((6-bromo-4-phenoxypyridin-2-yl)oxy)-2-(trifluoromethyl)quinoline

0.11 mmol), OPh N__CF.

1,1'-Bis(diphenylphosphino)ferrocene]palladiu ‘<~<N | \’ @

m(II) Dichloride] (0.011 mmol) in toluene ;‘(Qo

(8.0 mL) was stirred at 100 °C for 5 min. A SEM N

solution of potassium phosphate (0.44 8 7/

mmol) in degassed water (0.8 mL) was added and the mixture was stirred at

100 °C for 5 min. Then, boronic acid was added and the mixture was stirred

at 100 °C. The reaction mixture was extracted with EtOAc, and the organic

layer was washed with water and brine successively. The organic layer was

dried over MgSO4, and concentrated in vacuo. The residue was purified by

column chromatography on silica gel (Hexane/AcOEt = 3:1) to give

N-benzyl-N-((2-isobutyl-4-(4-phenoxy-6-((2-(trifluoromethyl)quinolin-6-yl)oxy)pyridin

-2-y1)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-imidazol-5-yl)methyl)propan-2-amine

in 87% yield (light yellow oil, 0.098 mmol).

IH NMR (400 MHz, CDCls, 23 °C, §) : -0.10(s, 9H), 0.56-0.66(m, 8H), 0.91(d, J

=6.7 Hz, 6H), 2.04-2.16(m, 1H), 2.40-2.52(m, 3H), 2.75(s, 2H), 2.98(t, J =8.2

Hz, 2H), 3.61(s, 2H), 5.12(s, 2H), 6.32(d, J =2.0 Hz, 1H), 6.73(dd, J =7.4, 1.8

Hz, 2H), 7.10-7.20(m, 5H), 7.21-7.27(m, 1H), 7.40-7.46(m, 2H), 7.56(d, J=2.0

Hz, 1H), 7.61(d, J=2.6 Hz, 1H), 7.70(dd, J=9.2, 2.6 Hz, 1H), 7.74(d, J=8.5 Hz,

1H), 8.29(d, J =9.0 Hz, 2H); 13C NMR (100 MHz, CDCls, 23 °C, §): -1.3, 17.9,

17.9, 22.6, 28.2, 35.8, 42.5, 49.0, 52.5, 65.3, 72.4, 96.4, 106.3, 117.0, 117.3(q, J

=2.0 Hz), 121.0, 121.8(q, J=274.8 Hz), 125.3, 126.7, 127.5, 128.0, 128.8, 128.9,

130.0, 130.0, 131.5, 136.4, 137.4, 140.4, 144.8, 147.2(q, J = 34.5 Hz), 149.3,

154.5, 154.8, 154.9, 163.7, 168.3; HRMS (ESI+) (m/z): Calcd for C45Hs3F3Ns5O03Si"

[M+H"] 796.3864, Found 796.3911.
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