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m BHHBEHRX

unstable
R
Me N Me —

Me7[ ]TMe iz ati
N :> characterization

Me | Me Me | Me
o OR
E Eﬂg}ﬁﬁﬁ“ stable
TEMPOIFI R NEESiRAANBBHEITE?
LIS
[M] | |
Me Me ——5= Me Me
Me ']l Me catalyst Me ’}l Me
(o) poisioning O[M]
=R ANV B j)\H
BrO~ R? R? 0]

TEMPO ——> Me7(®jVMe e J]\
N R! R2

Me |
0]

Me

Anelli, P. L. J. Org. Chem. 1987

HRR B BEESHIABELIRRTE?

BBESIAH):

TEMPO

O
; _— .
Ph”” “OH ph)l\/

Han, B. ACS Catal. 2019

MX + L SRR
solvent
[M]ILX
Sub. —— > Prod. G HEHEIR
conditons
[M]LX: L
S EMRD?
oA 5
precatalyst catalyst
sol(S .
ML —— [MLLS B
Base
MILHX —— = ML ERFiE
(ML), —— 2ML s
ML Activator changes in

valence/structure

UDOTiE TN IBSCISANIZIT?  WOfAT B ise SRR P BOMLIR B 527 4



Suzuki-MiyaurafBBX Sz iy

R1_R2

a T .
oxidative transmetalation reductive
addition elimination

©
R1—X R R?>—B(OR)Y, R

A. Suzuki, 1979. Pdo » ;Pd” > th” " R']—RZ

P RiHES tHAEE
st i
PdO, ligand, base
RI—X + R2—BY, >
& RIFBIRYNSMN 1T ¢ RIFHIEEE

& VAU

A — [
b — &

RO®

el RO R?

¢ EMIRBRIEE S5

¢ BRMETFISEFHTELE eJSIARENREA TSR
¢ RS TF4EBRMRNEE ¢ BANHIERRISIE2MELR10%E

06.42 |

»
(

* EFERISR
* LEFIE

8 58.693 29 63.546
N ’ C
Nickel Copper

s—HITEERE

¢ 55, Kk
¢ HEENSHE

¢ RESE & R 5L B-SIHBR
¢ SR/ ¢ BRREUEMER

10 mol% [Ni°]

3.0 equiv. K3PO4
> X

Els dioxane, 80 °C Rl
OH up to 98% I =

[Ni: NiCly(dppf) + 4 equiv. "BuLi in situ

N. Miyaura, et al. Tetrahedron Lett., 1996, 37, 2993.

| 2 mol% Cu-nanocluster O
3.0 equiv. K,CO
+  HO Rk
B DMF, 110 °C
Me |
Me

OH quant.

G. Rothenberg, et al. J. Am. Chem. Soc., 2002, 11858.
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PNP-Pincer-&E S MELBISuzuki-MiyaurafB B Sz i

- Pr
N\ 7 /
OTf pZ 5 mol% [Co] Z N, /P\iPr
N N . g 1 equiv. NaOCH(Ph)Me S R iPr=p_—Co
] -
F Bpin” X THF, 60 °C, 24 h R . " ol
> ~ [Ca]
PrPNPCoCI
—_— i N.D., Ar=Ph
A N/ P/ Pr :
’, N ArBpin , 1 —
j o Pr ——— = PpNPCoAr ¢ EEREFM
Pr\P/CO 1
‘ \OR transmetalation !
Pr Ar = 2-benzofuranyl ! \_ ) /’Pr
tetrahedral, high-spin 1 N P Ph—X )
I . : ,- /"COI/ \/Pr —_— Ph==Ar + PrpNPCoX
= 1
A R = Ph slow reaction ! Pr\/P \Ar
1 i _
OCH(Ph)Me 75% : Pr X=Cl, Br, | <50% N.D.
> 1 planar, low-spin
% i ENESEEHE ' X = OTf quant. d?tected
g MIF & B 4 Py R
5 _ r EIEBES—fith
t L I BREEE YL
| Me 55% E
1

BefR oI LABE— 1K

PhQCOZM Ph/CO>‘M Is Bpin ,’\\‘Ae

95% trace trace no transmetalation
35%, with 100% conv.

4-pyrr-PIPNPCoCl

Bpin

P. ). Chirik, et al. ACS Cent. Sci., 2016, 2, 935. 6



Tpy-i& B S MEILBISuzuki-MiyaurafBBE 5z i

5 mol% CoCl,

X 5 mol% TPy Z
TN Z LY 1.5 equiv. KOMe TR
R_I + A | - A X
Z (neo)B DMF, 80 °C, 16 h R
. =
X =Cl, Br 1.5 equiv.
\ Ph CF,4
Ph
N I < Nl/j/ s._Ph O OMe
AN
| kN/ |N g O Ph
=
X NC
95% 75% 87% 74% 75% 93% 25%
REBFulERNEE
B 585X .
1 equiv. CoCl 1 equiv. CoCl
1 eqylv. TPy 1 equiv. TPy Br
1 equiv. KOMe o Ph—Ph Br 1 eqUiV. KOMe
PhB(neo) DMF, 80°C, 16h T T R
100% conv. 68% NC NC
100% recovered
Na o 3
PhB(neo) w/o KOMe . or—ph RBS5EIRIEE
<19 .
% conv trace ®K (Ijl\(ﬁ)e
I B\O I
20 mol% CoCl, Co \O Me |——> Co
20 mol% TPy
1 equiv. KOMe Me
> —_ 185 —A
PhB(neo) DMF.80°C 16T Ph—Ph  CofiSZEI—THBF

19%

MEEEER RS SEATIELPE, SB—TBFEMC'If
H. A. Duong, et al. Organometallics 2017, 36, 4363. 7



NHC-5ERSMERISuzuki-MiyaurafB Bk i

r
/

X 10 mol% CoCl,
|
R X . N —. 10 mol% SIPrHCI \/@
N~ B " -

in °
(p LB . THF, 60 °C, 48 h R D or P er
X=Cl, B u
' SIPrHCI
Ph Ph Ph PMe SN
/@’ O/ /Ej Ph Ph Ph
EtOZC F MezN S I
88% 93% 80% 86% 35% 33%
75% 69% 82% 82%

B GEESS MBI

'Pr — U
N_ _N o,Ph . . ;
d/ 7 \Q (pinB. @ Li(THF), P \ P \x N\ L —
, P \ \
iPr r By Na~——N / /\/
N | y .
or KCg o ) \l/ ; \/ \
e \/

CoCl, Pr /

\
&

) THF /COO\/ s §\ W |
} ( MQ\O/&(MeZ \\,7@\//

MeZSi\o/SiMez

& 1Y B EE BE IS AL A R )3 C oY Fih
R. B. Bedford, et al. Angew. Chem. Int. Ed. 2017, 56, 16367.



L BIC (sp2)-C(sp3) Suzuki-Miyaura{BEX i

I\Ille
15 mol% [Co] = NH
)
R\l/Br Z LY 1.25 equiv. KOMe R \ B
+ 1 > R A Co
X E ", /N
R? (neo)B DMA, 60 °C, 18 h i B
R? |
1.5 equiv. Me
[Co]
N
A
CO,Me O N c
Ph P
OMe
Me 4
CbzN Me
‘ "C PvO H
70% 60% 73% 60% 57% 54%

B BRI

/H\Q/R
Me

4

B BHBEHBIEELE
B(neo)

B"\Mj\ + standard /@*\)\/ /@/\O
MeO,C cond/ons
- MeO,C

1.5 equiv.
1

5-CHREBHERGEEEX 'iﬁ?l*lﬂ"ﬂ: Z7‘\]1‘5 IEJHEZ&

KOMe |R=CO,Me|R =0Me

1.25 eq. 66% 5%
Ph A Me
PhB(neo) + \I/ + Br/\r _Standard_ /Y 25eq. 34% 20%
Ph Me cond/ons
1.5 equiv. 1.5 equiv.
14% 18% 7% %ﬁiﬂﬁ[ﬁ]?ﬂ%%,ﬁzf
g 1 5 SR B B

Zisreitiz B BER LK
P. ). Chirik, et al. Org. Lett. 2021, 23, 625. 9



INGS -

?

oxidative
addition
o0 R'—X
>
RO®
& RN EEZEPSL
transmetalation
©
Ar—B(OR)Y,
co'lL, >
& RN EEZEESL

i 1L BISuzuki-MiyaurafBBX K M

transmetalation reductive
o elimination
R R2—B(OR)Y, R
Pd! >  pdl ——— R—FR?
RO” R2
& SeRIUNIREN IR ¢ REBHTE—RANKTEDHE
R—X Ar—ColL,
Ar—Col., > <R — > R—Ar
low valence cage-escaped
cobolt radical
¢ SREERENE ¢ RERUEETERNIEBHE

10



BRI =B S I R (HTE)—— xR il I

4.5 mol% CoCly*6H,0
5 mol% ligand

Br OL /© 1.25 equiv. KOMe or NaOMe
+ ? >
THF or DMA (0.1 M
Me

60 °C,15h

Cbz”
1.5 equiv.
pyridines diamines 8-hydroxyquinlines
Me
X N X X
Round 1 CN(\H/@ EtHN/\/NHEt _
Z Z Me” N
OH 44 e o
15.23% 16.51% 41.82% PP oo o
g o
>50 ligands £
Me
.0 ® o0
— O
Round 2 N
\ / \N . 3 /
N 4 2
Bu MeHN NHMe Me”™ °N Me
OH
14.94% 30.20% 35.84%
: mostly reported ligands for ligands used in “ X-ligands”
Co in coupling reactions previous studies

¢ BT ERFUTEBFIHRIN

P.J. Chirik, et al. ACS Catal. 2022, 12, 1905. 11



L, X-Be ik —iok e B fIX

m BI=Pi

Br
’O/
Boc”

5 mol% CoCl,

5 mol% ligand
/@\ 1.5 equiv. KOMe
(neo)B OMe DMA (0.25 M)

from reduction from elimination

H
N N
N Boc” Boc”

60 °C, 16 h _
i Boc
1.5 equiv. ) , .
Me
\NHMe OH L1 57% 18% D
QNHMe Me =) L2 61% 4%, 299,
=
L1 L2 M nolL 10% 4% 54%
& TR SILBIFYSEXTITDREGX & ERLEHBRBI=AS R M, @i & A0EE A
B L X-BeREH—TEsk

1/3 (%

0/55

Fl ligands:

EDG

o

56 /23 74719 0/36 32/46

NMe,
25/ 51 90/6 86 /22

P. ). Chirik, et al. ACS Catal. 2022, 12, 1905.

T g A5 %5 gt

79/16 0/61

OH OH OH OH
©;/N ©1(N C@/N ©;/N
z = z z

OMe H CF3 CN

81/20 58/30

EWG

12



JEYNI6 SR

R2 (neo)B DMA (0.25 M)
60 °C, 16~24 h
1.5 equiv. 4-OMePh-FI

OH
5 mol% CoCl,
5 mol% 4-OMePh-FI =z
1 =z
R s 1.5 equiv. KOMe g N

\|/ + A | > R! N

H
OMe

m EEREYCE

Ph
Ph Ph
/\/Ej/ w
BnO MeO

91% 62% 60%
using 10 mol% [Co]-L using 10 mol% [Co]-L

oM
|O (o} X ; O
> /N Q
C OMe
CbzN Me BocN S B BocN O ’
CbzN ocN ocC

CbzN

88% 83% 88% 78% 96% 71%
25 mmol scale
¢ SEMBRBESER, WABK LIZHRICIBRRE & WA G5 B R BE I R U
¢ —LIRMBERSHEISE ¢ DJRFPUMNHSHRANF

P.J. Chirik, et al. ACS Catal. 2022, 12, 1905. 13



BHEWRN—IEdiEBBERIESE

5-_iGE B BEN5-exo-trig MY,

B(neo)

2~20 mol% Co-ligand
1.5 equiv. KOMe

B NN 4
MeOgC
1.5 equiv.

0.4

DMA (0.25 M)
60 °C, 16 h

(L)linear, 6, 5~20% (C)cyclized, 7, 56~86%

y =0.0041x + 0.112
R? = 0.9621

y =0.0041x + 0.0492
R? = 0.9523

o
w

Ratio L (6)/C (7)
o
N

NHMe

ligand = Ej
NHMe
4-CF3-Ph-FI (L17) DMCyDA (L1)

(Ar = 4-CF- Ph)

01 iE: IRYESIPLS B REZEISEOTLATRIA, JRY
KSIPEINRER T AP F=MB=2, BAZNESE
%0 20 40 60
[Co] (mM)

¢ LEBI2 4T etz B B EE N
a-MREBHENHK

B(neo)
MeOzC

1.5 equiv.

¢ #IPFiRAFIEIHR B BEERFESE R

5 mol% CoCl,

5 mol% 4-OMePh-FI N
1.5 equiv. KOMe
DMA (0.25 M) MeO,C

60 °C, 16 h 63%

P. ). Chirik, et al. ACS Catal. 2022, 12, 1905.

T O
- MeO,C /O/\/) MeO,C

14



NI B 5 1

5 mol% CoCl,

Y

Br (0) Ar 5 mol% FI ligand
O/ Ji;?/ 1.5 equiv. KOMe Ar
+
N Me 0]
- DMA (0.25 M) /O/
R

Me 60 °C, 16 h
1 2, 1.5 equiv. 3
Entry step order of addition to DMA solution 1 (%)
1 2,L, KOMe — CoCly; — 1 0
2 L, CoCl, — 2, KOMe — 1 8
batch
3 2,L, KOMe, CoCl, — 1 27
4 L, KOMe — 2 — CoCl, — 1 8
5 HTE L, CoCl, — 1,2 — KOMe 4

¢ 1 RIENENTR/IMUHERRNEIR
¢ BRIMFEFEERFE, HFENROFZREMEE,
¢ Co e EMjEE. BTG ZISNAT gER TR EIIBEHE

P. ). Chirik, et al. ACS Catal. 2022, 12, 1905.

3 (%)

83

41

83

43

H
N * e
R” R”

4 5
4 (%) 5 (%)

2 20

0 87

2 44

2 11

1 23
15



BT SRR

5 mol% CoCl,
x mol% FI ligand

Br (0] Ar
+
Me 0 DMA (0.25M) * *
e . N N
Boc N Boc” Boc”

/

" Me 60 °C, 16 h Boc
1 2, 1.5 equiv. 3 4 5
Entry mol% Fl ligand 1 (%) 3 (%) 4 (%) 5 (%)
1 1 6 52 4 24
2 5 0 77 2 17
3 7.5 17 25 1 47
4 10 17 9 0 61

¢ BIRENT S5 SRS MjEMREI MBS,

no CoCl,
Br oL __Ar 5 mol% FI ligand

O/ Ji/l_l% 1.5 equiv. KOMe @

+ -
N Me 0 -

Boc” DMAO (0.25 M) Boc/N
Me 60 °C, 16 h
1.5 equiv. quant.

BHIRARIEEHIXFIFEEE, ERFEH—THHR
P.J. Chirik, et al. ACS Catal. 2022, 12, 1905. 16



Co-Fl BEESTRIHIE

B Co:Fl=1:1

OH
©/\¢N

OH .
Pr

N

ipr

ipr.
) By ﬁ

1 equiv. NaH @N P
DMA, r.t., 30 min \ L
> O‘Co’CI

then 1 eqUiv' COCI2 tBu \ (2,6-di-i-PrPh9-+8YF|)CoCI(DMA), 10
rt, 16 h P
Me
NMeg
BRIEERXNPAE RS E5801: 182 SR IR (2,6-di-i-PrPhdBUE|\CoCI(DMA)
NMe2
Me—\<

(2@/R
NINDS
1 equiv. NaH @N\/

THF, r.t., 30 min O—co.,
12 gl [ C
then 1.1 equiv. CoCl, Co—

o
1 equiv. DMA /
rt, 16 h NQ

R

12 [(4-F-Ph-FI)CoCI(DMF)],
(recrystallized from DMF/Et,0)

MezN
[(4-FPhFI)CoCI(DMF)]

BRIRERER NS HhE: 1B SRR

P.J. Chirik, et al. ACS Catal. 2022, 12, 1905. 17



Co-Fl BEESTRIHIE

B Co:Fl=1:2

oy,

2 equiv.

Loy,

2 equiv.

14a (R = OMe)

024
1 equiv. CoCl, Q . N g%
> » Oo. ~ H v 5 Cot
MeCN, r.t.,, 12 h N—H' \CO_Cl \®\ ; H1 \
I R Cl2 ci
03 (A~
M

RERF BRI SHEM2:1 B S (H-4-OMePhFI);CoCl,

N
2 equiv. NaH :
THF, rt,30min Omm5o—C
then 1 equiv. CoCl, N=

rt., 16 h

R @/f 502

ERFIEREBRIS 218 S (4-OMePhF1);,Co

P. ). Chirik, et al. ACS Catal. 2022, 12, 1905.

18



Co-Fl EESIBIEILE X T

5 mol% CoCl,

Br 5 mol% ligand
O/ /@\ 1.5 equiv. KOMe
+
N OMe
Boc” (neo)B OMe DMA (0.25 M)

60 °C, 16 h N

Y

1.5 equiv.

Bu
\N\ pr |
O—¢co-C! 12% O. N 0%
Bu \ S O s H
/o N=H “Co==ClI
Me—< CIJI oM
NM92
o)

Me
NM92
M
e_\< OMe
Y e
/O\};O"'CI 78% O~éo/o 0%
Cl;CO / \

—0 N=
/\N,\ I ]
0
/©/>\—Me MeO

MezN

1: 189 Z5R 1K [FICoCI(DMA)], R — M B BBIFREL
P. ). Chirik, et al. ACS Catal. 2022, 12, 1905.



5 mol% CoCl,

60 °C, 16~24 h

INGS: Co E{LB C(sp?)-C(sp?3) BB

OH
pZ 5 mol% 4-OMePh-Fl /
g 1.5 equiv. KOMe 1 AR N
> R \
(neo)p” N DMA (0.25 M) H
R2 OMe

4-OMePh-FI

OH
@QN
KOMe

gy

1/2 CoCl,

S

e

Q‘H’N @
TN @\
Q Iy R C(sp¥-C(sp®)

cross-coupling

Py
-
P
o
<
(]

\
o“Co-.,
CI\C/O_O/ cl

[ I

\j

5,

MezN

active species?

CoCl, DMA

P. ). Chirik, et al. ACS Catal. 2022, 12, 1905.

& RIRZETFER, I

ZRS

¢ fiBAT Co-FLFEitE
LIRSS %

¢ ifE T 25t 5IES
tEB) Co-FI FRHEIE 451

& SR

¢ ELFIBES

& BHUIRFIZCER

< SKIF A D) R

20



'°F NMR JlliE5? B S EHNIFSRINSEEL

e

F
B + O/
| N
(0] Boc”

5 mol% CoBr, F
5 mol% ligand
1.5 equiv. KOMe

DMA (0.125 M)

B. Reaction Timecourse®

0.125 ,

0.100 -

o
2
a

0.050 -

Concentration of RBr 2a (M)
o
(=}
&

0.000

70 °C N
Me Boc”
1a, 1.5 equiv. 2a 3a
C. 19F NMR analysis of 4-CF3-Ph-Fl signals (470 MHz)
EEEgnm eoeoccoco 1 s
= oo e 2\‘: RM-1I-189A_DMA.76.fid OK
o N ® -
© N
= 5 z
] L o Time=4.27 h
0.75 0 H oF
< 3
a K(4-CF5-Ph-FI)
[
—e—[RBr 2a] (M
. [RBr 2a] (M) ? N
o ] = Resting state (—42.7 ppm) 05 5 RM-II-189A_DMA.25.fid
e K(4-CF3-Ph-Fl) (-60.3 ppm) 5
8
[
= Time=0.33 h
L 0.25 2
£ ~«— (4-CF3-PhFI)Co(ll) resting state
o
- PSS PRI | PR R—
w
- 0 e T T T T T T T T T
1 2 3 4 5 -10 -20 -30 -40 -50 -60 -70 -80 -90
Time (h) f1 (ppm)

& BeilpE s b it TiE AR S

& [NMEEiZMA °F 55

P. ). Chirik, et al. . Am. Chem. Soc. 2023, 145, 17029. 21



Bl 2 73 W

MGJ/\/O

F 5 mol% CoBr,
Br 5 mol% ligand
oL, , O/ 1.5 equiv. KOMe
| N
Boc”

Y

DMA (0.125 M)
70°C, 6 h

Me Boc”
1a, 1.5 equiv. 2a 3a
sl=r=&
F _Boc
sEcaNsgTS “
) [T T
N
Boc” Boc” \ F O N
-
F Boc
12% trace 20%~30% N.D. N.D.
elimination reduction
WS = RMNERR JREAS (Y
iKW
Me B
B(neo) O/B(”‘”) (/j@/ (neo) @Bm@ S_-B(neo)
N |
Boc” N CHO \
Me Me

low conv.

D

elimination

slow reaction protodeboronation
\Ab B~ Bn Br” NCO,Et
Br
reduction reduction

P. ). Chirik, et al. . Am. Chem. Soc. 2023, 145, 17029.

Me
Br/\r

Me
18%

22



JEBFIBER Co-Fl 1:1 ESYINHIS

1 equiv. NaH \ R?

OH R? o
MeCN, r.t., 15 min / / ""1Br
N > 1/2 Br‘C\o—o
R2

then 1.1 equiv. CoBr,

R rt., 15 min l ,NQ@
1 R?

R'=H, R2=Pr

dy'/dB

frozen DMA
4K

20 220 420 620
B (mT)

[(2,6-di-i-PrPhF1)CoBr],

S EBRPMIA— BRI FEEL?
P. ). Chirik, et al. . Am. Chem. Soc. 2023, 145, 17029. 23



Diffusion-Ordered NMR Spectroscopy, ¥ BUFiS

— PRI AP R ImZ IR B R A B AR EY RSB 7 BT EI 7 B — M (h 424 50R

ETEHREARPFT, RISARS FEARSERZRE TR SSBENGESREAR, MKMENSTS

T T 7

-95 F1 [log(m2/s)]

(3)]
T

#8E M

I ] T ] I T T T ] L L L] I T L L I 1 L] 1] l T L] L ]
10 8 3 4 2 F2 [ppm]

& Fr kiR cpam.iccas.ac.cn
*ERREMA SN ¢ NESFXXMNIFDFE ¢ RBFRPEISFiEIEEIEA

24



DOSY STl fE(LAE B R P RIS FE

B BFikiESFERN

L

DOSY Transform ~0.000025
for_RM-IV-26B.13.ser L
~0.000020
10b 10b 10b ,
‘ | -0.000015 &
ﬁ O q g
[ e
‘ ( | | 8
! -0.000010 =
10x 10x
T T 1T 77 T 17717717 71T 17 7 717 "~ 717 717 "7 "7 "~ 17T "7 "7 "7 "7 "7 ™1
13 12 11 10 5 4 3.2 1 0 1 -2 -3 4 5 6 -7 -8 -9 -10 -11 -12 -13 -14
f2 (ppm)
OMe OMe
\ \
/O~?0 l’Br O\CofBr
Br;Co_o > \
\ MeCN-dj, r.t. N
o !
CD;
MeO
9b 10b
MW =730.18 MW = 409.16
predicted MW = 380

¢ BiRPREB s EILTILAR IR

P.J. Chirik, et al. J. Am. Chem. Soc. 2023, 145, 17029.

25



¥ Co(l) B REBIAS

F
m EPR /©/
o\
B
\N/@’ ,
Me (0]
O“CO Me
Br;CO‘O/ HBr 60 equiv. 1a (Colll}]
60 equiv. KOMe
NS DMA, 70 °C, 5 min

jog

MeO

>95% EPR yield
then 77 K freeze-quench

Co: [Ar]3d74s?

Co(l) could be
EPR silent

& BREPS EHENTIA SR B IR R

15

| NMR
Eﬁi by 1°F NMR12.5 L SR S S G S G
/@/ s «Co(ll)
®K (l)l\(ge @N E o7
H o §
B 10 mM H,0 T 75
/©/ \O(%/Me \CV’Br ——— /©/ % :
DMA, 70 °C g « *°
i VY OYNMeZ F 8 . ’
\ 7 25 °
25 mM 125mM ¢ .
0
0 2 4 6 8 10 12
Time (min)
¢ RS ERARERDE
— o4&
m SICHEERE Yeak
N
©K OMe N\ CD4;CN
e o 65 °C, 15 min
B=o (/:°' "'Br fliter over Celite
\OA'/Me + Br—Co—g. = emmemoa-oo-l > CpoFe
\ then 2 equiv. FcBF,,
E Me Na 0% by NMR

TEoeNRE L, EEFINELIREEREN ST

ol

F3C

P. ). Chirik, et al. . Am. Chem. Soc. 2023, 145, 17029.

¢ SHERBEER

JREETIBMRAN 55 E AL

LX-BERBA S F AN FitrisEa LS

26



Electron Paramagnetic Resonance, B ¥t IR EE

S=-1/2 H S=+1/2

By

Absorption

(763)

\\

YDTEE"?

Y|

)

HBKEPR{ES:VO(acac), NMRESE

3000 4000

I3+ AR

¢ SERAIIRRAER. BB ~ENEREAN IR ERF(BEBERREF#%2)% 0

It AR B , {BIXEERIGIAREIRBEER

Single Integration

Double Integration

_

e b

EPREE

L

—IXR5

¢ RABERSBIESAKIELL, BEFEERCHBESFIIMK

Gareth R. Eaton, et al.: Quantitative EPR, Springer, New York, 2010. 27



ELFIRRED T

B RSN

Br
O/
Boc”

5 mol% CoBr,
5 mol% 4-CF3PhFI
1.5 equiv. KOMe

DMA, 70 °C, 5 min *
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