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A7 1

9-ofA M A Z 2 [3,3,1]1 = NS4 (ABNO) ¢ HBF, & E¥ale oA

A7) &g golo]l AgtAl(light yellow)o] 2 wi7bA] wwkal= wHA;

A7) &AE 0CE WA= A2

NaOCl @ NaBF,Z =342 o2 #7hels A2 wakahs ABNOBF4 o 34 Wyl

A7 2

A1l ol A,

NaOCl 2 NaBF, 2 H7hsh & 3A17F Bt wwbels S o L&sl: ABNOBR4 o 34 .

A% 3

A2gel Qloj A,

R & HkE EES ousta Aol AAY HAEES AFS &, AFEtA AxA7E GAE © XFs)
= ABNO'BF4 9] &4 Hh.

AT 4

22k dFEE A 7= Bl QoA

ABNO+BF47°ﬂ o5t uisEa, N, 2HOZ oA EUE-(CHIN) &vl FollA =, &7z il s 9712
AgeE Ae SR St 23 Hme AEY.
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471 22 EAE2 s FERALR FHAHE e oA AduHe ASE 5HeE she 2a das
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Me MeO Cl
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Me ( OH
O,N Me/\/\)\/Me
2d 2e 2f
o
NSNS
MeO Me OH
2g 2h

7% 8
Adzdel glej A,

ABNOBFA & 1.2 W%, 2% Wl 1 99 ALGEE AS 5o s 23 $me Bshiy.

AT% 9
A4 WA A8 T o= T Foll oA,
g & (Yield)o] 70% o]/l A& SRR dh= 22 4 sy,

] A

7l & & °F
Bomge Sa uEd(ABNOBRA o) B W R olB o] &3 23 ;e Aal Wl Bk ﬁ 2, 4s 4
ABHAE 9-olAMAZR(3,3, 1] S (ABNO) T HBF.E Egshs @l 7] & &9 AA(light

vellow)o] & w72 wrRksh= ©A; 7] €95 0C2 YAAI71E @A E NaOCl 2 NaBF.E Fabd o= H7t

st wA e Eass ABNOBF4 © @ Wil 2 ABNOBF4 o 9lsted WA Hm, N, AR oEUEY
(CHCN) 8w Foll A s, Gz ditds 712 AMgshe 2e 54o® sk 22 dae sl
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g AHgste s d3E et R EAY. o]y e FHul d3:E AbsliA, YESA ozl 133}
At} (one-electron oxidation)ol] 98] A|FEHE 24 AdARFAL FA A3iAo)xn, dIL2L &4 AdRFIAS
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SO
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d-N-%
o 50
HE=
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AbOl S HEFA ool TEMPO & W2 dAFNE 2t I fF=A4(= Do i8] 53 v 4S5
Bl /WA, AZADOX (X=BF,, PFs, C10,, SbFs, Cl, 2 NOy)Sb 2& thaksh wolafol 2 84 IRy

oba EAA e

(B &35 0001) J. M. Bobbitt, C. L. Flores, Heterocycles 1988, 27, 509-533.

gige] g
S dst = HA

B ool At ABNO'BRA O] T, olel olste] T ABNOBRA O PaE Ashngel Hgsr] A% A
o) Whg AL ATFE 71EH HAR o}
[19 1]
% 1) HBF,, rt, 0.5 h
'o’N 2) NaOCI, NaBF,, 0°C - rt, 3 h o’ ©8F,
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OH KHCO4 (1.0 equiv) O
R" "R? CH4CN, 25 °C R "R
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79 HE e
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TLC 7FAl13H(Visualization)& UV 23(254nm)2] A8 ¥ A& B wlik 22 (Phosphomolybdic acid stain) * 2]
T 7tES Ba sl
Z4 I 2elE# 9 (Flash chromatography): 27 60(Merck, A =7] 40~63 um, 230~400 mesh)< A}
&3 F3gsielrt.
W2 UC{IH} MR 2T EFS 400MHz MR(400MHz for H, 101MHz for C) 37 4] 7|=Hich. abst A=
E 2 U5 TMS(0.00 ppm for H) T+ CDC15(77.06 ppm for C)Oﬂ &l ppm FHE Y. TS FAAES

3] Agsle] 33 ~EE ¥ (Peak splitting) WES 7]E3 T br = broad, s = singlet, d = doublet,
t = triplet, q = quartet, p = pentet, m = multiplet, dd = double of doublet, dt = double of triplet,
td = triple of doublet.

AEE dr)e 2= 99z = 715830, 5= H54 G (SWP30, Stuart)® 574 skl

AL M (IR) A~AEHL FT-1R £%47] (Spectrum Two, PerkinElmer)olA 7]Z3}9itl. FAB WHES A}-&38lo] dba
71z #e AT (dFH) oA nadE A ~HEHS A,
U

V-7}A] 33 3 %A (Evolution 60S, Thermo Scientific)’dollA 715 3FSt}.

(2) ABNO'BF, ¢ %Al

UESA oz, 9ol A R[3,3, 115 FSAURNDS FAT Wel W FASU. A7) wt wh
7F 98]E 100mL & ¥her S22~ ABNO(2.8 g, 20 mmol) 2 H,0(2 mL)E H7FsliT).

o]o}A], 48 F% HBF4(3.0 mL, 23mmol, 1.15 equiv)E EFEo| Hristz, EFEL 308 FoF wdtk ).
SN AM(light yellow) o2 WAL, T vlE FH23E 0CT2 YA 3, 12 2% N
10mmol, 0.5 eq.)S A7} th&, NaBF,(2.2 g, 20 mmol, 1.0 equlv)% A7FsEA ).

HNMR (400 MHz, CFsC00D) & 5.31 (s, 1H), & 3.92 (s, 1H), & 3.25-2.98 (m, 5H), & 2.82-2.64 (m, 1H),

6 2.52-2.39 (m, 1), § 2.35-2.20 (m, 2H), 2.13-2.04 (m, 1H), 2.00-1.79 (m, 2H); C{'H} MMR (101 MHz,

CF,CO00D) 6 95.1, 59.5, 43.4, 28.9, 21.4, 18.9, 17.0, 16.8; “F NMR (376 MHz, CDsCN) & -151.8; IR (ATR)

1621, 1456, 1052 cmfl; HRMS (FAB) m/z calcd. for CgHiNO [M]+I 140.1075, found 140.1076.

(3) ABNO'BF, uis} 22} ¢:1e Absle] =35}

ufadg wwt ggizh FEjE 15 m B2 A
0.36 mmol) % 47](1.0 equiv, 0.3 mmol)=
B ol gE #Horek &, 1-(4-wEH ) ol §F2-(0.3 mmol) E £m(0.3 mL)E TAHE HIFsh
FES N, F438kel 25Tl Al 18417 &< myk 3Fdt, 2 /1Y &5 EEsta, 45

l-N

1& (Flame-dried test tube)ol] 4 IEFA(1.2 equiv,
7]k & A4 oA AYoh(o] A4S 39 HHE),

OKG,

o
i

e

(

r
2

FAZ 57152 NS0 Aol A AZA7IaL, ofasta, AT sHAAT. Ashs AAZe] HNR F&e Ui

+(1,1,2 2-HEZF SRR 8 S AEste] HiEstoan AAFAT.

=]

(4) ABNO'BF, i ¢tz Abste] dubaxz)
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w2 e wuk 2oyl FElE 15 mm B2 A% AP (Flame-dried test tube)o] €32(0.3 mmol, A9 74

+

©), ABNOBF4 (2.0 equiv, 0.6 mmol) = KHCO;(1.0 equiv, 0.3) & ¥, #j7]dt & Ax=z thA AAci(e] 7}

0.3 mLe CH,ONS 7}t &, &458(0.3 mmol, HA9] A9) L CHCN(0.3 mL)S A NE H7Fsleh. wks &
ColA 18A17F EoF wHkslgIt), EtOAcE H7bslo] BFSES 3| A 713 4M HCl &

715 NgSOgell A AxA71ar, ofsfstar, Agor sFARG. AFes A" AZvtEddds gAsko]

Al ﬁ‘ °1|

(1) ABNO'BF, ¢] 34

19800l Nelson5-& t]Zz =gl &olo]A ABNOBF, = ABNOPF, = ABNOO| H7}ste] NOBF, Hi NOPF, =

Pt ARPAR G4 FREAS A= 4TI 2o
B BAE 2Eay] 98 B wwals AZADOBF, o tid Iwabuchi®l 4L ABNOBR, © 4ol H-gste 1
A=, G olo A HBN,, NaOCl 2 NaBF,Z ABNOS| #7}abw ABNOBF, o= =A% 3ha w7} 4%H4]

th. ol Zhehek ojwhE ABNOBR, ¥el FHH< Aelt sbsd

[¥H24] 1] ABNORZ-E] ABNO'BF, © A4

NaOCI (0.5 eq)
& HBF, (1.15 eq) NaBF, (1.0 eq) 5 )L
N

‘o ft, 0.5h 0°c-n3h oMoy
4

59%

ABNO'BF, ¢] = e 98] thers BAS Faisteln. CRC00DOIA H NMMRS =43 A3}, ABNO'BF, = 1470

o PPAE 2% WA H

ox
Hm
FU

S & 5 AU, UV-7FA] &3 Hel A ABNO®] Amax #k2 395nm ©] A9 &
BAH(E 2).

g 1o
ol
0:4‘
ki
il

A ABNO' BF, = 437mnmell A

ABNO'BF, = ABNO(129-130C) Rt} Bhe =17 (111-1120) & 7Hdtks Blo] gz= ). HAEGol A et

N=0 o]% AT T4} 1624cm o)A TRE QI ABNO o] Lol sk HRMS(FAB) A= 140.10760]S1T}. olelet 2

3= ABNO'BF, 7} A @4 o s #45%ee YERIT

(2) ABNO'BF, v/l 23t &t=& Aiste] HA3)

Boug s -4 g ) ee(la)S 2 7]AR 23 me Abgle] X wola] 4% ABNOBF, 2 o] &
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tlo

LHERSL

rr

) motth. 71 2ol AR lac) ABNOBR, wi/f AbstelA T4 i 4 2ABT 53 WA

oS 1~ 3).

[ 1]
OH ABNO'BF,4 (1.2 equiv) (0]
base (1.0 equiv
Me ) Me
solvent, 25 °C
Mo 1a N, 18 h e 2a
Entry Base Solvent Yield(%)”
1 None CH;CN 20
2 None AcOH 20
3 Na,CO; CH;CN 43
4 Na,CO5 DCE 30
5 Na>CO5 1. 4-dioxane 28
6 Na,CO, CH4CN 73
7° K,CO; CH;CN 96
8¢ Cs,COs5 CH5CN 76
9 NaHCO; CH4CN 77
10¢ KHCO; CH;CN 99

“ Reaction conditions: la (0.3 mmol). ABN()*BF{ (1.2 equiv), base
(1.0 equiv), and solvent (0.6 mL) under N, (balloon) at 25°C.

® Yields determined by '"H NMR.

i ABNOJrBF{ (2.0 equiv) was used.

HAASE 2A4(F 1, 2 100 2 71A 22 4 G722 HA2ES APstPH(E 2). 1b 2 1c9 Ast= A
SaeE AES 3 FEE AT E Aol AFHJY. T A3 AR FQ UERVE z2te Wid d=
< lde 49 FE7HE AR, 1-A=(2e)9 FA2 1-AtkE(le)d 93 2 Aol AsE B8 &
A= Ak
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ABNO*BF, (2.0 equiv)

OH KHCO; (1.0 equiv) ]

R" "R? CH4CN, 25 °C R" "R?
1 N, 18 h 2

2a (96% 2b (97%) 2c (99%)
d (75%) 2e (90%) 2f (70%)

/@/%O
/W\/’\
MeO Me ~o

2g (93%) 2h (13%)

1—(4—Methylphenyl)ethanone2 (2a); colorless oil;

1—(4—Methoxyphenyl)ethanone2 (2b); colorless oil;

1—(4—Nitrophenyl)ethanone2 (2d); white solid;

@ Reaction conditions: 1 (0.3 mmol), ABNO™BF,~ (2.0 equiv), KHCO;

(1.0 equiv), and CH;CN (0.6 mL) under N, (balloon) at 25°C.

¥ Isolated yields.

MR #°]E

§ 7.24 (d, J =7.4Hz, 2H), & 2.56 (s, 3H), & 2.40 (s,

143.8. 134.7, 129.2, 128.4, 26.4, 21.6.

§ 6.93 (d, J =8.8 Hz, 2H), & 3.86 (s, 3H), & 2.55 (s,

163.4, 130.5, 130.3, 113.6, 55.4, 26.3.

130.0, 27.7.

123.8, 27.0.

127.3, 126.7, 123.7, 36.2, 25.8.

_10_

H ONMR (400 MHz,

31 ;

H ONMR (400 MHz,

31 ;

1-(4=Chlorophenyl)ethanone’ (2¢): white solid; H NMR (400 MHz,

7.40 (d, J =8.5Hz, 2H), & 2.56 (s, 3H); C{H} NMR (101 Mz,

HONWR (400 Mz,

8.13 (d, J =8.3 Hz, 2H), & 2.70 (s, 3H); "C{H} NMR (101 Mz,

2,3—Dihydro—lH—inden—l—one2 (2e); white solid; ' NMR (400 MHz,

5.8 Hz, 20), & 2.70 (t, J = 5.8 Hz, 2H); C{H} MMR (101 MHz,

ZIHSd 10-2019-0130832

Sc'Hy NMR (101 MHz,

Sc'HY NMR (101 Mz,

C(DCls) & 7.86 (d, J = 8.5 Hz,

CDCl;) & 8.32 (d, J = 8.3 Hz,

CDCls) 6 7.77 (d, J =7.7 Hz,

7.59 (t, J =74 Hz, 1), &§ 7.49 (d, J =7.7Hz, 1H), & 7.37 (t, J = 7.4 Hz,
CDCl;) & 207.1,

1),

155.1,

6§ 3.15

137.1,

CDCly) & 7.85 (d, J =8.0 Hz, 2H),

CDCl3) & 197.8.

CDCly) & 7.93 (d, J =8.8 Hz, 2H),

CDCl3) & 196.7,

20), &

CDCl;) & 198.0, 140.7, 136.6, 130.9,

20), &

CDCl3) & 196.3, 150.3, 141.3, 129.3,

M, &
(t, J =
134.6,
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Octan-3-one  (2f): colorless oil; H NMR (400 Mz, CDCls) & 2.46-2.36 (m, 4H), & 1.62-1.53 (m, 2H),

131
§ 1.35-1.24 (m, 4H), & 1.05 (t, J =7.3 Hz, 3H), & 0.89 (t, J =7.0 Hz, 3H); C{H} NMR (101 MHz,
CDCly) & 212.0, 42.4, 35.8, 31.4, 236., 22.4, 13.9, 7.8.

4—Methoxybenzaldehyde4 (2g); yellow oil; HONMR (400 MHz, CDCl;) & 9.89 (s, 1H), § 7.84 (d, J =8.6

Hz, 2H), & 7.00 (d, J = 8.6 Hz, 2H), & 3.89 (s, 3H); ~C{H} NMMR (101 MHz, CDCl;) & 190.8, 164.6,

131.9, 129.9, 114.3, 55.6.

k1
[N

1
(g
~

/NN % @ @
I - tN - JN @N
o) o) o) 0 y©

TEMPO ABNO AZADO AZADO'X
EH2
a b
@ g G
. N 2
0.8 o 0.6 1 O° ©mF,
" NG . ABNO'BF,-
E 4 . £ 0.6 .
g 0.4 g 0.4 1
0.2 /\ 0.2
0.0 : : . . : 0.0 : : ; : .
350 400 45 500 550 600 350 400 450 500 550 60O

Wavelength (nm) Wavelength (nm)
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