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Tigure 1. Comparison of LUMO levels of several pyridine derivatives (B3LYP/6-31G* for A; B3LYP/6-31+G* for
B, C, D, F, G, and H; BSLYP/LAV3P+* for E)
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Table 1. Preparation of heteroaromatic N-oxide-BF2CF3 complexes 4
Heteroaromatic

BF;-OEt; N-oxide
(1.1 eq) 3 i
KIBFsCFy] ——— 3= [ BF,CF5-OEt, l ————————» | cteroaromatic
1 CH.Cl, 2 25°C,1-24h -oxide-BF,CF;
(1.1 eq) 25 °C, 20 min in situ 4
R R= Ph 4a 89%
| NMe, 4c 83% N+ N+ N+
Y OMe  4d 86% O-gF,cF O-gF,cF 0.5 BF,CF
OBR,cF,  Me 4e 85% e BFZCF3 e o
cl 4f 81% .
4h 90% 74% 4j 69% 4k 89%
CF, 54%
Ph, Me
N |
T, ©C o« IU m !
Ph”NZ N%
0.2 ph—! - O
BcmFs BFzCFs BF,CF, o. “BF,CF; BFZCF3 O-r,cF,
41 60% 4m 29% 4n 87% 40 75% 4p 90% 4q 82%
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Figure 2. Relative stability of several 4-phenylpyridine N-oxide-borane complexes
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Table 2. Trifluoromethylation reaction of several heterocyclic N-oxide-BF2CF3 complexes
Me3SiCF3 (3.0 eq)
r:/ \]\/\J CsF (3.0 eq) ~ R
s MS4A 7R IR
~ - I
EtOAC S INTNCR,
4BF2CF3 25°C, 1 h; then 60 °C, 4 h 9

R X R= H 9a 91% N Me
| OMe 9b 93% |
NZ NCF, N

Me  9c 83% N7 CRs
cl od 92% 9 57%° N
Br 9e 76% A \
CO,Me 9f 76%° NZNCF, N’ NZNCF,
PhioK 9g 76% Me ok 63% al 75%
Ph——=+%- 80% 9 92%
P ol S5
_N | X CFs N7 CF, ‘\)\/‘ QCF
CF3 NZ CF, L~ 8
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(*°F NMR)
Ph N
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Ph” “N” “CF;3 23N 6 NZNCE o g X (N
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C6:C21.7:1
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| Ph | /N
NZCF A7 CFs Ph)\ CFs
3 N™ "CF3 Ph’/ CF4
9y 34%4 9z 34%¢ 9aa 28%¢ 9ab 45% 9ac 42%df 9ad 27%?

a25°C, 1 h; then 60 °C, 24 h. ° After trifluoromethylation, the reaction mixture was treated with K,CO3 in MeOH.
¢ After trifluoromethylation, the reaction mixture was treated with aq. HCI/MeOH. 4 Me3SiCF3 (5.0 eq), CsF (5.0 eq).
€25 °C, 24 h. T Trifluoromethylation was conducted without isolation of an N-oxide-BF,CF3 complex.
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