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1:1 3:1 3
@ N
N 2 N
)
(€)) 60
(@) N 2
1
T*BF4, TBN '
o 0 m‘é‘m‘ﬁ"‘—*"ﬁz:i"ﬂfﬂ ] -P'h—/_N -g.&;.-% "
) t1h - G
1a ? 2a -
15mL 1a(0 .2mmol ,32mQ) (acetone ,0.5mL)
(H,0,0.5mL) 2,2,6,6 1 (0 .4mmol ,97mg) TBN
(98wt ,0.3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/V) 2a(49mg ,68 )

'H NMR (400MHz ,CDCI)5 :1.11 1.13(m,12H) ,1.32 1 .44(m,5H) ,1.58 1.74(nm,
5H) ,4 .02 4.12(m,3H) ,7.35 7.39(m,1H) ,7 .45 7.53(m,4H) ,9.79(d,J 3 .6Hz,1H) .*°C
NMR (100MHz ,CDCI,)5 :17 .1,20 .3,20 .4 ,21 .6 ,27 .4 ,33.9,34 .2 ,40 .0 ,40 .1 ,43 .4,60 .0,
60 .6 ,87 .6,119.6,127 5,129 .6 ,141 .3 ,204 .3 NS:m/z 362[M+H]"

2
15mL 1a(0.2mmol ,32mg) (dmL) 2,2,6,
6 1 (0 .4mmol ,97mg) TBN(98wt ,0.3mmol ,36uL)
1 10mL
(10mLx 3) ( /
20:1 ,v/v) 2a(27mg ,37 )
3
15mL 1a(0 .2mmol ,32mg) (1mL) 2,2,6,6
1 (0 .4mmol ,97mg) TBN(98wt ,0.3mmol ,3GuL)
1 10mL
(10mLx 3) ( /

20:1 ,v/v) 2a(30mg ,42 )
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4
15mL
2,2,6,6 1
0 .3mmol ,36uL)
(10mLx 3)
20:1,v/Vv)

15mL
2,2,6,6 1
0 .3mmol ,36uL)
(10mLx 3)
20:1,v/Vv)

15mL
2,2,6,6 1
3@ L)
(10mLx 3)
20:1 v/v)
7
15mL
2,2,6,6 1
3@ L)
(10mLx 3)
20:1,v/Vv)
8
15mL
2,2,6,6 1
244 L)
(10mLx 3)
20:1,v/Vv)
9
15mL
2,2,6,6 1
73L)
(10mLx 3)
20:1,v/Vv)
10
15mL
2,2,6,6 1

la(0.2mmol ,32mg) (0 .5mL)

(0 .5mL)

(T°PF, ,0.4mmol ,120mg) TBN(98wt

1 10mL

2a(37mg ,51 )

la(0.2mmol ,32mg) (0 .5mL)

(0 .5mL)

(T°Cl0, ,0.4mmol ,102mg) TBN(98wt

1 10mL

2a(34mg ,47 )

la(0.2mmol ,32mg) (0 .5mL)
(0 .2mmol ,49mg) TBN(98wt

1 10mL

2a(35mg ,48 )

la(0.2mmol ,32mg) (0 .5mL)
(0 .6mmol ,146mg) TBN(98wt

1 10mL

2a(43mg ,60 )

la(0.2mmol ,32mg) (0 .5mL)
(0 .4mmol ,97mg) TBN(98wt

1 10mL

2a(42mg ,58 )

la(0.2mmol ,32mg) (0 .5mL)
(0 .4mmol ,97mg) TBN(98wt

1 10mL

2a(40mg ,56 )

la(0.2mmol ,32mg) (0 .5mL)
(0 .4mmol ,97mg) TBN(98wt

(0 .5mL)
,0 .3mmol ,

(0 .5mL)
,0 .3mmol ,

(0 .5mL)
,0 .2mmol ,

(0 .5mL)
,0 .6mmol ,

(0 .5mL)
,0 .3mmol ,



36 L) 60 1 10mL

(10mLx 3) ( /
20:1,v/V) 2a(34mg ,47 )
11
NO TEMPO
T*BF,, TBN I:I\HJ\I/H
F4< >—N ) >
actone/H,0 = 1/1 /©/ 3 i
i, 1 h O
F 2b
1 15mL 1b(0 .2mmol ,36mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/v) 2b(48mg ,63 )

m.p.:40 41 ,H NMR(400MHz ,CDCI)5 :1.11 1.13(m,12H) ,1.45 1.48(n,
5H) ,1.56 1.73(m,5H) ,3.99 4.11(m,3H) ,7 .16 7.20(m,2H) ,7 .46 7 .50(m,2H) ,9.80(d ,J
4 .0Hz ,1H) .**C NMR(100MHz ,cDCI,)5 :17 .1,20.3,20 .4 ,21 .6 ,27 .4,33.8,34 2,40 .1,
43.7,60.0,60.5,87.6,116 .5(d ,J. , 22.4Hz) ,121.7(d,%J, . 7.9Hz),137.6(d,", .
3.6Hz) ,161.9(d,"J, . 231.9Hz) ,204.2 ."°F NMR(376MHz ,CDC1,)5 : 114 .4 .MS:m/z 380[M
+H]"

12
NO TEMPO
o T'BF BN | N, g 2 H
' _'N\ / actoneM,0=11 1 M!; T
i, 1 h & O
1c
1 15mL 1c (0 .2mmol ,39mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0.3mmol ,3GuL) 1 10mL

(10mLx 3)
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(0 .5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/v) 2d(64mg ,73 )

m.p.:64 65 H NMR(400MHz ,CDCI)5 :1.11 1.13(m,12H),1.31 1.33(m,
1H) ,1.45 1.47(m,4H) ,1 .54 1.73(m,5H) ,3.98 4 .12(m,3H) ,7 .39 7 .43(m,2H) ,7 .58 7 .62
(m,2H) ,9.80(d,J 3.6Hz,1H) .**C NMR(100MHz ,CDCI)5 :17.0,20.3,20.4,21 .6 ,27 .4,
33.9,34.2,40.1,43.0,60.0,60 .6 ,87.5,120.75,120 .82 ,132 .7 ,140 .4 ,204 .2 MS:m/z 440
[M+H]*

14
NO TEMPO
- ( ) N< > T'BFy, TBN N H
actone/H,0 = 1/1 3
o - et 1h e 9 ~
2e 1e NC™ =
1 15mL 1e (0 .2mmol ,37mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/v) 2e(49mg ,63 )

H NMR (400MHz ,CDC1,)5 :1.12 1.14(m,12H) ,1.34 1.46(n,5H) ,1.54 1.75
(m,5H) ,3.99 4.15(n,3H) ,7.70(dd ,J, 7.2Hz,J, 1.6Hz,2H),7.79(dd,J, 7.2Hz,J,
2 .0Hz ,2H) ,9.82(d,J 3 .6Hz ,1H) ."°C NMR(L10OMHz ,CDCI.)5 :17 .0,20.3,20 .4 ,21 5,27 .3,
33.9,34.2,40.1,42 .2 ,60.0,60.6,87.5,110 .4 ,118.2,118 .3 ,133 .7 ,144 .7 ,204 .1 .MS:m/z
387[M+H]"
15
I:IO TEMPO

e d N\ T'BF;, TBN /‘\/N‘H)\GH

-7 N\ =\ “BotonelH0=11 j\) | e A
!

e

I

1f AE Me™ ™ of °
1 15mL 1F(0 .2mmol ,35mg)
(0 .5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/v) 2f(31mg ,41 )

'H NMR (400MHz ,CDCI)5 :1.11 1.13(n,12H) ,1.25 1 .44(n,5H) ,1.57 1.73
(n,5H) ,2 .40(s ,3H) ,4 .00 4.09(m,3H) ,7 27(d,J 7 .2Hz ,2H) ,7 .37 7.40(m,2H) ,9.79(d,
J 4 .0Hz,1H) .*°C NMR(100MHz ,CDCI)5 :17.1,20.3,20.4,21.0,21 .6 ,27.5,33.9,34 .2,
40 .1 ,43 6,60 .0 ,60 .6 ,87 .6 ,119 .8,130 .1 ,137 .5,139 .0 ,204 .2 MS:m/z 376[M+H]"

16
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NO TEMPO
7 \ ./ \ T'BF,, TBN N H
Ph{};}“ o S5 apfpedOlE 1185 /[7‘\/ ‘MJ’?’, I{LJ
” t1h = o ANF PI—
1 15mL 19 (0 .2mmol ,47mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1 ,v/v) 20(44mg ,50 )

m.p.:84 85 H NMR(400MHz ,CDCI.)5 :1.12(s,12H) ,1.32 1.47(m,5H) ,
1.62 1.78(m,5H) ,4.05 4 .14(m,3H) ,7 .36 7.40(m,1H) ,7 .45 7.49(m,2H) ,7 .58 7.63(m,
4H) ,7.68 7.71(m,2H) ,9.81(d ,J 4 .0Hz,1H) .*°C NMR(L00MHz ,CDCI)5 :17.1,20.3,20 .4,
21.7,27.5,33.9,34 .3 ,40 .0 ,40 .1 ,43 .3,60.0,60 .6 ,87 .6 ,119..7 ,127 .0 ,127 .8 ,128 .2,
129.0,139 .9,140 .35 ,140 .44 ,204 .3 MS:m/z 438[M+H]"

17
NO TEMPO
_ TBFLTBN o N%g,l\T,H
< > actone/H,0 = 1/1 \©/ S (
t, 1 h 2 A
1h 2h 2
1 15mL 1h (0 .2mmol ,41mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/v) 2h(37mg ,46 )

H NMR (400MHz ,CDCI,)5 :1.12 1.14(m,12H) ,1.26 1.45(n ,5H) ,1.56 1.78

(m ,5H) ,4.07 4.15(n,3H) ,7.69(t,J 8.0Hz,1H),7.93 7.95(n,1H) ,8.22(dd ,J, 8.0Hz,

13 -

J, 1.6Hz,1H),8.41(t,J 2.0Hz,1H),9.83(d,J 3.6Hz,1H) ."*C NMR(100MHz ,CDCI)5 :

17.0,20.3,20.4,21.6,27.3,33.9,34.2 ,40.1 ,42 .7 ,60 .0 ,60 .6 ,87 .5,113 .4 ,121 .5,
124 .2 ,130 .6 ,142 .4 ,149 .0 ,204 .1 MS:m/z 407[M+H]"

18
I:JO Me 1O
/Y /N THRE - TRM ~ /N--{)A L
1 15mL 11 (0 .2mmol ,41mg)
(0 .5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1,v/v) 21(22mg ,27 )

H NMR(400MHz ,CDCI,)5 :1.05(d ,J 6 .8Hz ,3H) ,1.14(s,12H) ,1.27 1.58
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(m,7H) ,1.78 1.81(m,1H) ,2.02 2.06(m,1H) ,3.86(s,3H) ,3.95 4.03(n,2H) ,4.17 4 .23
(m,1H) ,6 .97 7.01(m,2H) ,7 .39 7.43(m,2H) ,9.92(d,J 4 .8Hz,1H) ."*CNMR(150MHz ,
cbCl,) :15.5,17.1,20 .45 ,20 .54 ,28 .8 ,34 .0 ,34 .1 ,34 .3,40 .2 ,40 .3 ,42 .7 ,55 .6 ,60 .1,
90 .5,114 .7 ,121 .8 ,134 .6 ,159 .1 ,205 .2 .MS:m/z 406[M+H]"

19
NO TEMPO
—_’-g RES L IBN o =
EH:EL/- A
e i, Th =k
1j 2j
1 15mL 13 (0 .2mmol ,35mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0 .3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1 ,v/v) 2J(26mg ,35 )

H NVMR(600MHz ,CDCI)5 :1 .12 1.13(m,12H) ,1.31 1.74(m,12H) ,4.00 4 .07
(n,3H) ,7.37(t,J 7.2Hz ,1H),7.46 7.52(m,4H) ,9.77(d,J 4 .2Hz ,1H) .*C NMR(150MHz ,
CDCI,)5 :17.1,20.3,20 .4 ,22..0,26 .5,29 .5 ,33 .9 ,34 .3 ,40 .1 ,43 .6 ,59 .8 ,60 .6 ,88 .0,
119.8,127 .4 ,129 .6 ,141 .5 ,204 .4 MS:m/z 376[M+H]"

20
NO TEMPO
Ph_NQ TBFCTBN N ’H/er
actone/H,0 = 1/1 5 1
i, 1h 0
1k 2k
1 15mL 1k (0 .2mmol ,38mg)
(0.5mL) (0 .5mL) 2,2,6,6 1 (0 .4mmol ,97mg)
TBN(98wt ,0.3mmol ,3GuL) 1 10mL
(10mLx 3)
( / 20:1 ,v/v) 2k(16mg ,21 )

H NVR(600MHz ,CDCI,)5 :1 .12 1 .14(m,12H) ,1.28 1.71(m,14H) ,4.00 4.06
(n,3H) ,7.37(t,J 7.2Hz ,1H),7.46 7 .53(m,4H) ,9.77(d,J 4 .2Hz ,1H) .*C NMR(L50MHz ,
CDCI,)5 :17.1,20.3,20 .4 ,23.9,26 .3,27 .1,29..7,,29 .8 ,33 .8 ,34 .3,,40 .1 ,43 .7 ,59 .8,
60.5,88.3,119.7,127 .4 ,129 .6 ,141 .6 ,204 .6 MS:m/z 390[M+H]"
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