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Ruthenium-Catalyzed Coupling Reaction Using a Ketone as an Alkenyl Electrophile
with an Organic Trifluoroborate Salt as a Coupling Partner
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A. Alkenyl triflate as a coupling partner with phenylborons
cat. [Pd]

Tf,0 PhB(OH),
o — »OTf >—Ph
B. In situ-generated enamines as an alkeny! triflate (our previous work)
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cat. Ru3(CO)q,
/\L 0O pyrrolidine (34 & ) /\
+ Ph—§ ><
o e} L = pyridine, amide

dropwise for 16 h
C. Ketone as alkenyl electrophiles in the presence of pyrrolidine catalyst

7\ cat. Ruz(CO)4, 7\
=N pyrrolldlne( 3EE) —N
+ phenyl source
o th|s work
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cat. Ruz(CO)
7 ot acid " 7\

= pyrrolidine —
N + phenyl source — N
DMF, 120 °C 20 h

o Ph
0.2 mmol 1.5 equiv.

entry  phenyl source  acid e
1 PhBF3K TsOH-H20 91%
2 PhBF3K none 68%
3a PhB(OH)2 none 69%
4 PhBF3K L-proline 11%
5 PhBF3K PPTs 57%
6 PhBF3K HCO:zH 32%

@ PhB(OH)2 was added dropwise for 16h. Xylene

was used instead of DMF as a solvent.

YLUT7xz=) v ZABRL—F (PhBF:K)
ERWELXIZ, BRERYZ 91%DINETHES
T XUz (entry 1), SHREBROERN S,
BarRmMmUEWEEHINE7 o=l ARO VBT
AT N EAWEGEIFINEMET U A (entries 2
and 3), 7z =)V MY ZhAaRL—MEEZHD
B EITNENKRBIZH EL DIk, 7 v e+
FUVIZEDRTEDED p HEENENNSZI LT
AR YETO N MR DIZ K Ro728E X
bNd, ISICNEE EIF5720. AR FIVE
BRERET D ENFONT WV SEEE 21X T
Mt %17 - 7=, Bl 21X, L-proline ¥ PPTs, HCO2H
BRVWEN, NS RV AVAVEBEIVERD
WREE5 % 581370 > /- (entries 4-6), SEiTHF
FECIKEEME A M % 2154, BAVERERTD b b
&) ENDORIGIFET UM 572, 2D LI,
Jx= MY T ABRLY — MEE T 2 = )VEHE]
EUTHWAZ LT, BiAUETD b1z HH]
U, eI XV T+ I VR EZREIRD L
NTX /=,

3. RIGHE
ZORIGIE. RD &S BRIGHEETETLTY
5LEZTVWB(E2), £9, AT MU AILKR=

WVEBERIZMAMU, REFHEEDDH, DVT, Y

$ 15 EARFEIVYV—ITPLN\EFFERKRS

INVF RV EeTIVENSHELEZTZFIVDT
W ZIViRB-BRESMWIVT =0 AR IZEE L
IS %, ]I, 7z =)V MY Z)bAT0RL — b
EDRNTVAARNALERI L, (TIVT=Ih)(7
TV T = ARG EERT D, HEIC, B
TR BEEIC LV BRERY P ER L. RRRIZLVT
ZULAONWHEET S,

7 N\ 7 N\
=N H* =N HN(]
OH OH’

7 N\

—N

7\
—N
“ O >/Ru(0)\< N(j
7\ 7\

i i
Ru@ RUfNG

—

R,;N—BF3K @B%K —\—Ph—H

protodeboronation

2. BEEY A )L

4. F&H
SEFIEHN) 7 VAORL— NEE Y T
VY IN—=h =L UTHWAZILTHIZLD T
OhFROr—Ya VEMHLULER =53V
KR EREIES I ENTEXINERE KIFEIZmEX
¥ LITEINL =,

SE B

[1] T. Ohe, N. Miyaura, A. Suzuki, J. Org. Chem.
1993, 58, 2201-2208.

[2] Y. Kogure, S. Ueno, Org. Lett. 2022, 24, 9233—
9237.

[3]Y. Kogure, K. Hatakeyama, K. Tsuchiya, Y. Kunii,
S. Ueno, Chem. Commun. 2023, 59, 12463—-12466.



