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Scheme 1. Co-catalyzed C-4 selective alkylation
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Y P UFEOKETTlL. BEL IINS:-TZE3  Table 1. Co-catalyzed C-2 selective alkylation of quinolines
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REERIE L Lizfod, Mo afi~sidpree ) + SoPh -~ )
3 i . o N 5eq. tol, 60 °C, 20 h N
LS B VA ABBOKG 21T o712, L 1 2a 3
1~ s N N Entry R Product Yield C-4/C-2/double
Pl /U AETENT RO A ART B 1 6-MeO (1a) 3aa 82%  1.0:3.3:0.9
BRI LT, BEG BRNSf: CIadifsic 23 6-Me (1b) 3ba 79%  1.0:22:6.3
. R ) 3 6-Pr (1c) 3ca 68% 0:4.0:1.0
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Entry R Ar Yield C-4/C-2/double

WL, vV Ul AT S 2 & TR 1 6-MeO (1a) CeHs (22) 95%  >20:1.0:0
. o Lo SR 2 6-MeO(1a) 2-MeCgHq(2b)  85%  >20:1.0:0
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*ﬁ 2 DAF \/Eﬁ ’:—érﬁx Table 3. Co-catalyzed C-5 selective reaction of 4-Me-quinolines
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N+ Are = BuLi(0.4eq.) + Ar
#47 L7= (Entries1-5), — X | N~ tolTHF=1:2 X I t S
N 5eq. [
jif‘v*\”/yf/@%%f—ﬁ&“ 70°C,20 h N N/
1 2 5 6
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AN ] N 2 N
6 {l%?ﬁ * /U TN entry X Ar 5 yield of 5 6 yield of 6
KEEDI-DRISNE L 1 H, 1h Ph, 2a Sha  55% 6ha  26%
2 H, 1h 2-MeCgHy, 2b 5hb  47% 6hb 36%
_— . .
<HFES#L7Z (Entries 6-8) 3 H,1h  3-MeCgHy, 2¢ She  51% 6hc  19%
B{J:@ I 5 1z %rggﬁ&u,ﬁ 4 H, 1h 4-MeCgH,, 2d 5hd 35% 6hd trace
B o 5 H, 1h 3-MeOCgH,, 2f 5hf 49% 6hf 40%
WCHEEITIR D b OO, T 6  7-Me, 1] Ph, 2a 5a  34% 6ja trace
e 7 6-Me, 1k Ph, 2a 5ka  9%% 6ka 0%
S H| i {EEI:: \ 1 N y il
RTHIFI O /Y 8  6-MeO, 1l Ph, 2a 5la 0% 6la 0%
O) ﬁﬁ ﬁi E"\] 5 ’fi ﬁé }'R E]/\j fcﬁ 'ﬂg a) Yield was determined by "H NMR analysis of the crude mixture

using 1,2-dibromoethane as an internal standard.

fffi S 2 SREL L 72,

[2/L b e —gikZ W= 7 L U RS D R ]

a9V M Z W2 v X U O RO O FEAE IS B ER A A BT, il
H DT 1~2 mol% THEEAT T 2 BN KGO —>2E F x5, LanL, BEICAHRKIGE T 51T,
W70 D B ORI, UG, ALERIPEDR ERNEEND,

FRRER AT o0, Bl BRI U T WS FAGE L, BRI
—HXHIT . BAREICE E o oS, mWEEME, mWRIGHEE Wo T FrEia b B, BIDSIZE
W ERE LA ThHD, ZOXI RHEEEZFMT 22 LT BB 7oA S0 m O U6
PEDEBLNFREIZ /2D & & 2 T2,

BREHZHWS a0 b v —fillt & U C, T4 Hinekey 512 & - THiE

ENT-EEK T 25—l & L= (Figure 1) 9, Z oK 4 >0 EE Bu
HICEVERL T TCIALERMEE LR, ZANMEME RO FEBICRKEEH 0 0
B 5 b % 2t Tl B, BN BEEIRIC L0 . 20 b e gk o
7 7% CoBrp IZHATEWEUSE, LEMZFFOZ LR TEZD, 0.1 o pincer Catalyst
mol% & W S (KA &SIz 36 1T 2 B8 — M OB 21T - 7= (Table 4),
CoBry & =/ B —filliE DFE VI ToH U | CoBry ITARMER~FFEE DIHRIZE £ 5 — T,
TN R E R 7 (3 U TR~ BAFRINE AR 2 1o, TR R 2 B A8 L TRET AT
STl TAH 2= ATFNAEY DU RATF L a2 IE L LI24 T TON 15000 kT 5 Z &R TE
oo ZHUTHENS Opg OIS 44 1mg bOERMERIGTEX DLW IFERTHY | filtoBE
HSZEBBLTH TLEAREICHOEMAAMREREAMNR LD LS 25, £z, 2,V hEU Y —88K 7
Z AT SOSHIERAT HAT720 . NMR T2 k0 2790 N e KU REEORAEZ R D5 R3S
bz,

Figure 1



Table 4. Co-catalyzed C-4 selective reaction with low catalyst loading

Co cat. (0.1 mol%) R’
R BEt; (30 mol%) R
AR LiBEtzH (10 mol%) B
fj+ R >
N
8

tol, 70°C,20 h N/
1.2 eq.
2 9
Co cat.
Entry R R’ product Co Pincer CoBr,
1 H (8a) CeHs (2a) 9aa 83% 17%°
2 H (8a) 4-MeCgH, (2d) 9ad 94% 15%°
3 H (8a) 4-MeOCgH, (29)  9ag 62%(84%)®  T%°
4 H (8a) 4-'BuCgH,4 (2h) 9ah 98% 28%°
5P H (8a) n-Bu (2i) 9ai 68% 13%°
6b H (8a) n-Octyl (2j) 9aj 74% 1%¢
7 3-Me (8b) CeHs (2a) 9ba 94% 67%
8 3-Me (8b)  4-MeCgH, (2d) 9bd 82% 45%
9 3-Me (8b)  4-'BuCgH, (2h) 9bh 93% 42%¢
10 3-Me (8b)  2-MeCgH, (2b) 9bb 86% 56%
1 3-MeO (8c) CeHs (2a) 9ca 68%(95%)°  25%°
12 3-MeO (8c)  4-MeCgH, (2d) 9cd 53%(90%)°  8%°
13 3-MeO (8c) 4-'BuCgH, (2h) 9ch 42%(90%)®  9%®
14  3-MeO (8c) 2-MeCgH, (2b) 9cb 5%(89%)¢  1%°
15f 2-Me (8d) CeHs (2a) 9da 96% 91%
16%9 (8e) CgHs (2a) 9ea 93% 94%
a) C0:0.1 mol%, LiBEt;H:20 mol%, 42 h. b) LiBEt;H:50 mol%, 2:12 eq. Ph
c) Co0:0.2 mol%, LiBEt;H:20 mol%. d) Co:0.5 mol%, LiBEt3H:20 mol%
e) Yield was determined by 'H NMR analysis of the crude mixture
u.sing 1,2-dibromoethane as an internal standard. \/ |
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