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General. All the reactions were carried out under oxygen atmosphere. EtCOOH and
arenes were purchased as analytical pure and used without further purification. Pd(OAc),
was purchased from Acros Chemicals and Cu(OTf), was purchased from Aldrich. 'H
NMR (300 MHz) and “C NMR (75 MHz) were registered on Varian 300 M
spectrometers with CDCl; as solvent and tetramethylsilane (TMS) as internal standard.
Chemical shifts were reported in units (ppm) by assigning TMS resonance in the 'H
spectrum as 0.00 ppm and CDCl; resonance in the *C spectrum as 77.0 ppm. All
coupling constants (J values) were reported in Hertz (Hz). Column chromatography was
performed on silica gel 200-300 mesh. IR, X-ray, GC, MS, and HRMS were performed
by the State-authorized Analytical Center in Peking University.

General procedures for cross-coupling of aceto-tetrahydroquinoline derivatives with
arenes:

All the reactions were performed on 0.3 mmol scale. 6.7 mg Pd(OAc), (0.03 mmol),
indicated amount of Cu(OTf), and 52.5 mg (0.3 mmol) N-acetyl-1, 2, 3, 4-tetrahydro-
quinoline 1 were weighed in the air and added together into an oven-dried 25 mL
Schlenck tube. The septumsealed tube was evacuated and refilled with O, three times.
EtCOOH (1.5 mL) and arene (1 mL) were added and the mixture was stirred at 120 C
under 1 atm of oxygen (ballon pressure) until the substrate was completed consumed.
After cooling down, the mixture was diluted with 80 mL CH,Cl,. The organic phase was
washed with water (30 mLx2 ), saturated Na,CO3 (30 mL) and dried over MgSQO,4. The
solvent was removed and the residue was applied to flash column chromatography eluting
with ethyl acetate/ petroleum ether.

Assignment of each isomers of the cross-coupling products:

The standard products of each isomer listed in Table 2 were prepared by coupling of
N-acetyl-1, 2, 3, 4-tetrahydro- quinoline 1a with the corresponding aryl boronic acids
according to our previously reported method (equation 2).! The boronic acids were
prepared according to literature procedure starting from the corresponding aryl bomide
(equation 1).

M (1) B(OMe)
RA= THF (2) HCl R\=
Pd(cat.), Cu(OTf),, Ag,0O N
/:\>—B(OH)2 | 2
mesitylene Ac

All the products listed in Table 2 were confirmed by comparing with these
independently synthesized standard products. The ratio of isomers was based on
GC-MS and GC analysis of crude reaction mixture. Assignment of the NMR data and
GC peak of isomers were also based on these standard products. The products
3ad/3ad’-3ah/3ah’ are quite similar in '"H NMR. However, ?C NMR data can be assigned.




1-(8-(3,4-dimethylphenyl)-3,4-dihydroquinolin-1(2H)-yl)-
O ethanone (3aa). Follow the general procedures and 0.2 eq.

N Cu(OTf), was used. Starting from 0.3 mmol substrate in 1 mL

AC o-xylene and 1.5 mL EtCOOH, yielded 65.3 mg product in 3 h as
O a single isomer, 78%. 6 eq. O-xylene is sufficient enough to
guarantee complete conversion in 7 h. A 10 mmol scale reaction
was also performed to demonstrate its preparative value. 1 equiv
Cu(OTf), was used and resulted in complete conversion in 3 h, 73%. '"H NMR (CDCl;,
300 MHz): 6 7.30-7.05 (m, 6 H), 4.81-4.71 (m, 1 H), 3.10-3.01 (m, 1 H), 2.75-2.67 (m, 1
H), 2.52-2.36 (m, 1 H), 2.27-2.26 (m, 7 H), 1.77-1.73 (m, 1 H), 1.45 (s, 3 H). °C NMR
(CDClIs, 75 MHz): & 137.80, 137.56, 137.32, 136.80, 136.35, 135.64, 129.98, 129.15,
128.42, 126.54, 126.16, 125.35, 41.37, 26.64, 24.15, 21.72, 19.73, 19.22. MS (C;9H2;NO):
279 (M"). HRMS: Anal. Calcd. 279.16231, Found: 279.16189. IR (cm™): v 2940, 1657,
1374.

Me
Me

1-(8-(3,4-dimethylphenyl)-3,4-dihydro-3-methylquinolin-

1(2H)-yl)ethanone (3ba). Follow the general procedures and
O N 1.0 eq. Cu(OTf), was used. Starting from 0.3 mmol substrate in
! 1 mL o-xylene and 1.5 mL EtCOOH, yielded 62.4 mg product

Ac
O in 5 h as a single isomer, 71%. '"H NMR (CDCls, 300 MHz): §
Me 7.37-7.07 (m, 6 H), 5.03-4.97 (m, 0.3 H), 4.30-4.23 (m, 0.6 H),
Me 3.36-3.20 (m, 0.5 H), 2.93-2.85 (m, 0.2 H), 2.71-2.60 (m, 0.6

H), 2.56-2.43 (m, 1 H), 2.35-2.20 (m, 6 H), 1.49 (s, 3 H), 1.24
(d,2H,J=6.6Hz),0.98 (d, 1 H,J=6.6 Hz). >C NMR (CDCl;, 75 MHz): § 170.37,
169.85, 138.24, 137.72, 137.19, 137.04, 136.94, 136.85, 136.66, 135.85, 135.75, 134.85,
130.20, 130.10, 129.39, 129.27, 128.62, 128.54, 127.82, 126.64, 126.55, 125.96, 125.61,
125.47,49.51, 49.05, 36.04, 34.56, 33.19, 29.41, 21.91, 21.85, 20.55, 20.29, 19.87, 19.37.
MS (C20H,3NO): 293 (M"). HRMS: Anal. Calcd. 293.17796, Found: 293.17713. IR (cm™):
v 2958, 1659, 1372.

1-(8-(3,4-dimethylphenyl)-3,4-dihydro-6-methylquinolin-
Me 1(2H)-yl)ethanone (3ca). Follow the general procedures and
O N 0.2 eq. Cu(OTf), was used. Starting from 0.3 mmol substrate in

Ac 1 mL o-xylene and 1.5 mL EtCOOH, yielded 75.6 mg product

O in 5 h as a single isomer, 86%. 'H NMR (CDCls;, 300 MHz): §
7.15-6.98 (m, 5 H), 4.80-4.70 (m, 1 H), 3.08-2.99 (m, 1 H),

Me 2.71-2.63 (m, 1 H), 2.51-2.40 (m, 1 H), 2.37 (s, 3 H), 2.34-2.26
(m, 7 H), 1.79-1.70 (m, 1 H), 1.45 (s, 3 H). °C NMR (CDCls,
75 MHz): 6 170.28, 137.72, 137.40, 136.91, 136.59, 136.35, 135.71, 134.96, 130.08,
129.27, 12547, 41.54, 26.72, 24.24, 21.83, 20.97, 19.85, 19.34. MS (Cy0H23NO): 293
(M"). HRMS: Anal. Calcd. 293.17796, Found: 293.17768. IR (cm™): v 2942, 1655, 1375.




MeO 1-(8-(3,4-dimethylphenyl)-3,4-dihydro-6-methoxyquinolin-

1(2H)-yl)ethanone (3da). Follow the general procedures and

O N 1.0 eq. Cu(OTf), was used. Starting from 0.3 mmol substrate in

Ac 1 mL o-xylene and 1.5 mL EtCOOH, yielded 59.3 mg product

O in 7 h as a single isomer, 64%. '"H NMR (CDCls, 300 MHz): &

Me 7.26-7.05 (m, 3 H), 6.83 (d, | H,J=2.7Hz), 6.73 (d, | H, J =

Me 2.7 Hz), 4.80-4.71 (m, 1 H), 3.81 (s, 3 H), 3.08-2.99 (m, 1 H),

2.71-2.64 (m, 1 H), 2.51-2.41 (m, 1 H), 2.36-2.43 (m, 7 H),

1.77-1.72 (m, 1 H), 1.49(s, 3 H). >*C NMR (CDCl;, 75 MHz): § 170.47, 157.94, 139.36,

138.76, 137.00, 136.46, 136.04, 130.58, 129.24, 125.46, 113.23, 111.95, 55.37, 41.56,

27.14, 24.09, 21.77, 19.88, 19.38. MS (CyHx;3NO,): 309 (M"). HRMS: Anal. Calcd.
309.17288, Found: 309.17383. IR (cm™): v 2934, 1654, 1378.

N-(3',4'-dimethylbiphenyl-2-yl)-N-methylacetamide  (3ea).
Follow the general procedures and 1.0 eq. Cu(OTf), was used.
Starting from 0.3 mmol substrate in 1 mL 0-xylene and 1.5 mL
EtCOOH, yielded 12.1 mg product in 12 h as a single isomer,
16%. 'H NMR (CDCls, 300 MHz): § 7.40-7.35 (m, 3 H),
7.22-7.14 (m, 2 H), 7.05-7.02 (m, 2 H), 3.02 (s, 3 H), 2.28 (s, 3
H), 1.77 (s, 3 H). °C NMR (CDCl;, 75 MHz): § 170.69, 141.84, 139.80, 136.78, 136.13,
131.34, 129.89, 129.53, 128.40, 128.29, 128.26, 125.58, 37.00, 22.31, 19.88, 19.43. MS
(C17H1gNO): 253 (M"). HRMS: Anal. Caled. 253.14666, Found: 253.14660. IR (cm‘l): Y
2919, 1661, 1376.

1-(8-phenyl-3,4-dihydroquinolin-1(2H)-yl)ethanone (3ab). Follow

the general procedures and 1 eq. Cu(OTf), was used. Starting from

N 0.3 mmol substrate in 1 mL PhH and 1.5 mL EtCOOH, yielded 49.7

Ph  Ac mg product in 8 h, 66%. '"H NMR (CDCls, 300 MHz): & 7.41-7.15

(m, 8 H), 4.82-4.72 (m, 1 H), 3.07-2.99 (m, 1 H), 2.75-2.67 (m, 1 H),

2.52-2.41 (m, 1 H), 2.32-2.28 (m, 1 H), 1.78-1.69 (m, 1 H) 1.48 (s, 3 H). °C NMR

(CDCl3, 75 MHz): 6 169.6, 138.7, 137.66, 137.23, 137.17, 128.6, 127.9, 127.0, 126.5,
126.5,41.2,26.4,23.9,21.4. MS (C7H;;NO): 251 (MY). IR (cm™): v 2946, 1657, 1375.

1-(8-(3,5-dimethylphenyl)-3,4-dihydroquinolin-1(2H)-yl)ethan
O one (3ac). Follow the general procedures and 1 eq. Cu(OTf), was
N used. Starting from 0.3 mmol substrate in 1 mL m-xylene and 1.5

Ac mL EtCOOH, yielded 38.5 mg product in 7 h as a single isomer,

O 46%. '"H NMR (CDCls, 300 MHz): § 7.31-7.15 (m, 3 H), 6.95 (s,

Me Me 2 H), 4.81-4.72 (m, 1 H), 3.10-3.02 (m, 1 H), 2.75-2.69 (m, 1 H),
2.54-2.43 (m, 1 H), 2.33 (s, 6 H), 1.81-1.72 (m, 1 H), 1.51 (s, 3
H). °C NMR (CDCl;, 75 MHz): § 170.09, 138.92, 138.25, 138.01, 137.88, 137.53,




129.07,

128.71,

126.64,

126.43,

125.94, 41.56, 26.83, 24.31, 21.87, 21.35. MS

(C1oH2NO): 279 (M™Y. IR (em™): v 2946, 1658, 1374.
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N
|

o

Me

"

1-(8-p-tolyl-3,4-dihydroquinolin-1(2H)-yl)ethan-
one (3ad) and 1-(8-m-tolyl-3,4-dihydroquinolin-
1(2H)-yl)ethanone (3ad’). Follow the general
procedures and 0.1 eq. Cu(OTf), was used. Starting
from 0.3 mmol substrate in 1 mL toluene and 1.5
mL EtCOOH, yielded 62.0 mg product in 12 h as

Me

-

1.1:1 isomers (determined by GC), 78%. 'H NMR
(CDClIs, 300 MHz): & 7.25-7.04 (m, 7 H), 4.77-4.70 (m, 1 H), 3.01-2.69 (m, 1 H),
2.67-2.64 (m, 1 H), 2.47-2.43(m, 1 H), 2.30-2.29(d, 3 H), 2.25-2.23 (m, 1 H), 1.71-1.64
(m, 1 H) 1.40-1.39 (d, 3 H). >C NMR (CDCls, 75 MHz): § 169.66, 169.58, 138.61,
138.01, 137.62, 137.58, 137.31, 137.19, 137.16, 136.73, 135.70, 129.29, 128.49, 128.42,
128.32, 128.18, 127.80, 127.67, 126.42, 126.41, 126.28, 126.14, 124.90, 41.20, 26.43,
26.41, 23.94, 21.45, 21.15, 20.72.  MS (C1sHsNO): 265 (M"). IR (cm™): v 2942, 1657,
1373.

Assignment of *C NMR peaks:

3ad: 169.66, 137.58, 137.19, 136.73, 135.70, 129.29, 128.18, 127.67, 126.42, 126.14,
41.20, 26.41, 23.94, 21.45, 20.72.

3ad’: 169.58, 138.61, 138.01, 137.62, 137.31, 137.16, 128.49, 128.42, 128.32, 127.80,
126.41, 126.28, 124.90, 41.20, 26.43, 23.94, 21.45, 21.15.

' N

1-(8-(4-phenoxyphenyl)-3,4-dihydroquinolin-
1(2H)-yl)ethanone (3ae) and 1-(8-(3-

N

PhO

|
" 0

N
|

Ac

phenoxyphenyl)-3,4-dihydroquinolin-1(2H)-yl)et
hanone (3ae’). Follow the general procedures and
0.2 eq. Cu(OTf), was used. Starting from 0.3 mmol
substrate in 1 mL PhOPh and 1.5 mL EtCOOH,

OPh

\

yielded 71.0 mg product in 4 h as 2.5:1 isomers
(determined by GC), 69%. 'H NMR (CDCls, 300 MHz): § 7.42-6.94 (m, 12 H), 4.82-4.73
(m, 1 H), 3.06-2.98 (m, 1 H), 2.77-2.68 (m, 1 H), 2.54-2.43 (m, 1 H), 2.34-2.58 (m, 1 H),
1.78-1.69 (m, 1 H) 1.53-1.46 (m, 3 H). °C NMR (CDCl;, 75 MHz): § 170.03, 157.68,
156.87, 156.52, 156.47, 140.59, 138.01, 137.59, 137.52, 136.99, 136.90, 133.66, 130.27,
129.70, 129.54, 128.47, 126.97, 126.81, 126.75, 126.59, 123.51, 123.40, 122.76, 119.22,
118.77, 118.05, 117.66, 41.51, 41.41, 26.68,24.17, 21.77. MS (C»3HNO,): 343 (M").
HRMS: Anal. Calcd. 343.15723, Found: 343.15694 (standard product 3ae), 343.15666
(standard product 3ae’). IR (cm™): v 2950, 1654, 1376.

Assignment of *C NMR peaks:

3ae: 170.03, 156.87, 156.47, 138.01, 137.52, 136.90, 133.66, 129.70, 129.54, 128.47,
126.81, 126.59, 123.51, 119.22, 118.77, 41.51, 26.68, 24.17, 21.77.

3ae’: 170.03, 157.68, 156.52, 140.59, 138.01, 137.59, 136.99, 130.27, 129.70, 128.47,
126.97, 126.75, 123.40, 122.76, 119.22, 118.05, 117.66, 41.41, 26.68, 24.17, 21.77.



1-(8-(2,3-dihydrobenzofuran-5-yl)-3,4-dihydro-q

O O uinolin-1(2H)-yl)ethanone (3af) and 1-(8-(2,3-
N N dihydrobenzofuran-6-yl)-3,4-dihydroquinolin-1(
Ac Ac 2H)-yl)ethanone (3af’). Follow the general

O O procedures and 0.2 eq. Cu(OTf), was used. Starting
o from 0.3 mmol substrate in 04 mL

O dihydrobenzofuran and 2.0 mL EtCOOH, yielded

60.7 mg product (purified on neutral aluminium
oxide) in 7 h as 9.8:1 isomers (determined by GC. Indeed, Other two isomes were also
observed in a <0.5:<0.5:1:9.8 ratio. The major isomer was confirmed by comparing with
standard product, the minor isomers were not determined due to the difficulty of
synthesizing their standard products), 69%. '"H NMR (CDCls;, 300 MHz): & 7.29-6.82 (m,
5 H), 6.81-6.77 (m, 1 H), 4.78-4.71 (m, 1 H), 4.57 (t, 2 H, J = 8.7 Hz), 3.27-3.15 (m, 2 H),
2.75-2.68 (m, 1 H), 2.53-2.42 (m, 1 H), 2.34-2.26 (m, 1 H), 1.79-1.71 (m, 1 H), 1.51 (s, 3
H). C NMR (CDCls, 75 MHz): & 170.05, 159.47, 137.85, 137.56, 137.26, 131.16,
128.49, 128.41, 128.11, 127.52, 126.60, 126.47, 125.97, 124.52, 109.58, 71.17, 41.41,
29.46, 26.63, 24.12, 21.74. MS (C19H;sNO,): 293 (M"). HRMS: Anal. Calcd. 293.14158,
Found: 293.14139 (standard product 3af). IR (cm™): v 2944, 1655, 1375.

Assignment of *C NMR peaks:
3af: 170.05, 159.47, 137.85, 137.56, 137.26, 131.16, 128.41, 128.11, 127.52, 126.60,
125.97, 124.52, 109.58, 71.17, 41.41, 29.46, 26.63, 24.12, 21.74.

1-(8-(biphenyl-4-yl)-3,4-dihydroquinolin-1(2H)-
O ylethanone (3ag) and 1-(8-(biphenyl-3-yl)-
N O N 3,4-dihydroquinolin-1(2H)-yl)ethanone (3ag").
Ac Ac Follow the general procedures and 0.2 eq. Cu(OT¥),
O ‘ was used. Starting from 0.3 mmol substrate and 5 eq.
Ph biphenyl in 2.0 mL EtCOOH, yielded 42.2 mg
Ph product in 13 h as 1.0:1 isomers (determined by
GC), 43%. '"H NMR (CDCl;, 300 MHz): § 7.65-7.17
(m, 12 H), 4.85-4.76 (m, 1 H), 3.13-3.05 (m, 1 H), 2.77-2.70 (m, 1 H), 2.55-2.44 (m, 1 H),
2.35-2.31 (m, 1 H), 1.80-1.74 (m, 1 H), 1.50(s, 3 H). *C NMR (CDCl;, 75 MHz): §
170.08, 170.02, 141.87, 140.80, 140.19, 140.06, 139.38, 138.10, 137.88, 137.57, 137.40,
137.08, 129.32, 128.68, 128.62, 128.53, 127.53, 127.31, 127.09, 126.96, 126.85, 126.83,
126.80, 126.26, 41.62, 41.57, 26.77, 26.72, 24.26, 24.21, 21.85, 21.81. MS (Cy3H2NO):
327 (M"). HRMS: Anal. Calcd. 327.16231, Found: 327.16286 (standard product 3ag’, for
3ag, see ref. 1). IR (cm™): v 2947, 1655, 1374.
Assignment of *C NMR peaks:
3ag: 170.08, 140.19, 140.06, 137.88, 137.57, 137.08, 128.68, 128.53, 127.53, 127.31,
126.85, 126.83, 126.80, 41.57, 26.72, 24.21, 21.85, .

3ag’: 170.02, 141.87, 140.80, 139.38, 138.10, 137.57, 137.40, 129.32, 128.68, 128.62,
127.53, 127.09, 126.96, 126.85, 126.26, 41.62, 26.77, 24.26, 21.81




1-(8-(4-fluorophenyl)-3,4-dihydroquinolin-1(2H)-

O O yDethanone (3ah) and 1-(8-(4-fluorophenyl)-3.4-
'}1 l}l dihydroquinolin-1(2H)-yl)ethanone (3ah’). Follow

Ac Ac the general procedures and 0.2 eq Pd(OAc),, 1.0 eq.

O O Cu(OTf), were used. Starting from 0.3 mmol
F substrate in 1 mL PhF and 1.5 mL EtCOOH, yielded

38.7 mg product in 6 h as 2.3:1 isomers (determined
by '"H NMR, for they had the same retention time on GC), 48%. 'H NMR (CDCls, 300
MHz): 6 7.39-7.04 (m, 7 H), 4.83-4.73 (m, 1 H), 3.08-2.99 (m, 1 H), 2.79-2.71 (m, 1 H),
2.56-2.45(m, 1 H), 2.37-2.29(d, 1 H), 1.83-1.74 (m, 1 H), 1.51-1.46 (m, 3 H). °C NMR
(CDCls, 75 MHz): 6 170.07, 163.82, 160.53, 138.17, 137.64, 136.58, 135.05, 130.54,
130.44, 129.99, 129.88, 128.57, 127.38, 126.97, 123.96, 116.13, 115.85, 115.39, 115.39,
115.10, 114.53, 114.25, 41.66, 26.76, 24.24, 21.78. MS (C;;H;,FNO): 269 (M"). IR
(cm™): v 2942, 1657, 1374,
Assignment of *C NMR peaks:
3ah: 170.07, 160.53, 138.18, 136.58, 135.05, 129.99, 129.88, 128.54, 127.36, 116.13,
115.85, 41.66, 26.76, 24.24, 21.78.

3ah’: 170.07, 163.82, 160.53, 138.17, 137.64, 130.54, 130.44, 128.57, 127.38, 126.97,
123.96, 115.39, 115.39, 115.10, 114.53, 114.25, 41.66, 26.76, 24.24, 21.78.

=

N-(3-methylbiphenyl-2-yl)acetamide (3fb). Follow the
general procedures and 1 eq. Cu(OTf), was used. Starting from
0.3 mmol substrate in 1.0 mL PhH and 1.5 mL EtCOOH,
yielded 45.0 mg product in 8 h, 66%. 'H NMR (CDCls, 300
MHz): § 7.42-7.14 (m, 8 H), 6.74 (s, 1 H),2.30 (s, 3 H), 1.96 (s,
3 H). °C NMR (CDCls;, 75 MHz): § 169.36, 139.59, 139.52, 136.77, 132.57, 130.76,
128.79, 128.47, 128.16, 127.82, 127.36, 127.30, 22.94, 18.57, 18.55. MS (C;sH;sNO):
225 (M"). HRMS: Anal. Calcd. 225.11536, Found: 225.11535. IR (cm™): v 3252, 1655,
1523.

NHACc
Me Ph

Ac 1-(1-methyl-9H-carbazol-9-yl)ethanone (8a). According to

Me N literature procedures using 20 mol% Pd(OAc),. Starting from
0.2 mmol substrate yielded 40.1 mg product in 12 h, 90%. 'H

I NMR (CDCl;, 300 MHz): 6 7.94-7.89 (m, 2 H), 7.81-7.78 (m, 1
H), 7.45-7.27 (m, 4 H), 2.67 (s, 3 H), 2.47 (s, 3 H). >C NMR

(CDClIs, 75 MHz): & 170.74, 139.64, 138.90, 130.03, 127.67, 126.97, 126.57, 126.23,

124.06, 123.25, 119.97, 117.24, 114.30, 26.96, 21.25. MS (C;5sH;3NO): 223 (M"). HRMS:
Anal. Calcd. 223.09971, Found: 223.09964. IR (cm™): v 2961, 1702, 1320.

N-Acetyl-2-methyl-6-(2-phenylphenyl)-aniline (7). Follow the

NHAc
general procedures and 0.2 eq Pd(OAc),, 1.0 eq. Cu(OTf), were
Q O used. Starting from 0.2 mmol substrate in 0.6 mL PhH and 1.5 mL
Ph

EtCOOH, yielded 23.0 mg product in 6 h, 38%. "H NMR (CDCl;,




300 MHz): 5 7.46-7.32 (m, 5 H), 7.25-7.10 (m, 7 H), 6.16 (s, 1 H), 2.04 (s, 3 H), 1.81 (s,
3 H). *C NMR (CDCls, 75 MHz): & 168.14, 141.14, 140.17, 139.21, 137.94, 136.30,
132.57, 131.22, 130.03, 129.86, 129.59, 128.94, 128.82, 128.29, 127.99, 127.56, 127.23,
127.08, 126.99, 22.96, 18.46 . MS (C>H;oNO): 301 (M"). IR (em™): v 3252, 1659, 1523.

1-(1-methyl-5-phenyl-9H-carbazol-9-yl)ethanone (8b).
Ac According to literature procedures using 20 mol% Pd(OAc),.
Starting from 0.2 mmol substrate yielded 52.0 mg product in 12 h,

Me l{l
O O 89%. Since the starting material (7) contains some unseperatable
Ph

3fb, this product is always contaminated by some carbazole 8a.
Selected data: '"H NMR (CDCls, 300 MHz): & 8.00-7.98 (m, 1 H),
7-51-7.42 (m, 5 H), 7.21-7.18 (m, 2 H), 7.04-7.00 (m, 3 H), 2.68
(s, 3 H), 2.46 (s, 3 H). >C NMR (CDCl;, 75 MHz): & 171.33, 140.47, 140.17, 139.20,
137.58, 129.59, 129.08, 128.50, 127.74, 127.45, 127.01, 126.52, 125.50, 125.03, 123.51,
119.81, 113.10, 27.03, 20.98. MS (C5;H;7NO): 299 (M"). HRMS: Anal. Calcd. 299.13101,
Found: 299.13035. IR (cm™): v 2961, 1702, 1320.

NHAG N-(5-methoxy-3,4-dimethylbiphenyl-2-yl)acetamide (3gb).

Me pn| Follow the general procedures and 0.2 eq Pd(OAc), 1.0 eq.
Cu(OTf), were used. Starting from 0.3 mmol substrate in 1 mL PhH

Me and 1.5 mL EtCOOH, yielded 33.1 mg product in 12 h, 41%. 'H
OMe NMR (CDCl;, 300 MHz): 6 7.39-7.30 (m, 6 H), 6.69 (s, 1 H), 3.80 (s,

1 H), 2.20 (s, 3 H), 2.17 (s, 3 H), 1.95 (s, 3 H). *C NMR (CDCl;, 75
MHz): & 170.15, 156.45, 140.28, 137.82, 136.54, 129.01, 128.78, 128.44, 128.20, 127.33,
127.20, 125.37, 109.56, 55.65, 22.86, 15.18, 12.32. MS (C;7H;sNO»): 269 (M"). IR (cm™):
v 3252, 1655, 1464.

1-(3-methoxy-1,2-dimethyl-9H-carbazol-9-yl)ethanone (8c).
According to literature procedures using 20 mol% Pd(OAc),.
Starting from 0.2 mmol substrate yielded 48.6 mg product in
12 h, 91%. '"H NMR (CDCls, 300 MHz): & 8.02-7.99 (m, 1 H),
7.86-7.83 (m, 1 H), 7.38-7.25 (m, 3 H), 3.93 (s, 3 H), 2.55 (s,
3 H), 2.34 (s, 3 H), 2.29 (s, 3 H). °C NMR (CDCls, 75 MHz):
0 171.38, 155.28, 140.42, 133.98, 126.96, 126.57, 125.96, 125.67, 123.32, 119.24, 114.93,
98.50, 55.88, 26.53, 18.56, 12.49. MS (C;;H7NO,): 267 (M"). HRMS: Anal. Calcd.
267.12593, Found: 267.12493. IR (cm™): v 2961, 1702, 1320.




Me

3aa

Me

LZL
0EL)
FrLE
051

FaLl
OLLY —y

8T —y

BBTT
I —

LIEEZ —
SEE —
TEET —

)YIO
L

PPM

[

[0

10

S0Z61

3208 —
DLV ———
b ¥ —
££907

BRE LY —

,me,wn\l
MEEOL
B0FLL
orE Szl
EFLSTL
Em@ﬂ,”/l
.18 3=
Gv_.m.w_.w
—

ZIEET
LETSElL
TSRl ——
i TR o)
LIELEL
SEGLEL

£8LLEL

W

056691

T
PPM




Ac

3ba

Me

Me

LLLLLLL

L1

=

FEL /o

.

RTINS

bk

¥4

i)

[

PFM

-

TETEEL—

omma,m—L.ma

£op0sL—

50

100

150

T
PPM

10



Me

Ac

3ca

Me

Me

|

@

2EER

& i
ELLE

=

1100

=85
e
| )

[

b ]

s

Y|

;ED

d*._;duwilk._qx_ﬂjl._.‘_ —

PPM

LEEEL
3 v 6 UVI
1980 ——
g1 r.%
F SETVT—

0ZL6T

SoWr—

BRI
r BLOLT)
LZVEZL
€88l
r SL00EL
05Tl
GOLGEL
- O ——
LESEEL
g
r WOV LEL
LLELER

N7

AN

10

0

T
200

T
M

11



12

=
T
o
M =
5
L2
. corsl
3 SaEL L
T
R PE —
_ L wViZ—" L
~ t 0y r
(=]
Le. =]

LLESS -

65

Al

gee yf

Tigal —
GEEBL B
BLFLL

MeO

Ac

3da

Me

Me

22
Mo

= (=)
L8
m [ -
A LY
[ [
=]
L2
a T
N — L5 454 |
3 L
L.
Bt
! zav oLl L
A L
4 - [=]
=)
(X}
L= B




_Ac

Me.

3ea

G8L°L

300

AN Y

GLTT

BLOE

6443

S

10

ZZrel —

pLABL —
ez —

LB6'9E —

LG9 — 7
166°9L
\ZrLL

0LG°GTL —,
0SZ'BE L —,
0BZ'BZ L |/
LoFezL u/
B8ZGBZ L \
V8B ——=—
£BETLEL —

Rr.m?‘l
ﬁ_.mfl\
%E?I\
161681

LERLFL

189°0LE

FPM

0

50

13



|

N
Ph Ac 3ab

i
| 1]

&
o
|

o

-

o
.—:_FJ

2
-1
|
|

I

)ﬂ;z Jl}fiyﬁyfu; /rn

),l’:ll:
A

— _ﬁ_)ﬂuﬂw |\_____ ——

PPM

=

o

10

EWLE ———
LE8ET
Sye —

ZITH

5P6z1

et

L0 LZh
Z6H £T) ——
FIEEZE—
£95°921 —
201 4E) —
.H_ﬂNhﬂ—It\IY
mmmhm_l\

aFuetl

{

Zigeol

14

T
PPM

100




\

Q
Z-<

o
=

Me

3ac

=
o
(i

10

e

LSH1T

88T —

el —

L1

Ji3:
055
L0V LL

=54
prag-rd
=)
oL 8zl
[
128481
0FFLEL
SO0EEL
L
GLEBEL

LB0OLL

\

7

.

T
PEM

50

15



3ad + 3ad’

Me

etz
=155 4 |/
THWT
ZEFT
GFFT
VKT
BL9L
BT
SEET
gL

267
£89L
resT
=14
Lr6T =
SG8T |L__

£asT
6a87 —
00 —
ot —
czoe

g
Ty

L

osar —|
v
sozs
(VA 4
oLy
zzry —
6Ly —
ey —
sory —

UL
1901
0k
(=41
rhL i
BaLL
6Ll —
9510 —
£0TL
szl —
61z —
FrzL —

«‘«%m

0 PPM

A_JIJ" "'n__J.lf\; (S

e

}'.ED
I

FOLOZ
FrLIE
ZEFLE
£I8ET _____
LOF ez 1
(T ="
1) _.w|;k.\
PELLE

E95aL —
PEE B
[.18 073
SEEPIL —
ZELEEL —)
ER_I_v
20FEZL —
PLFSZE—)
QSR_M_
005 LZh
TLVETH /_f
=13 748
PLFETE
BRFETL
EATETL —
BBUTEL —
B
LSV LEL ——
BRI LEL
HWOELEL

VG LEL
BOGLEL
sooeer
BE5EEL—

\

as5891 —
oomEsl —

FFM
16

a

£0

100




PhO
3ae + 3ae'

OPh

1491

Joz

A

ran A23T2A2
Y, DUV NI,

00
.

PPM

10

ZEVEZE
m,mw.mm_.|\\.\\<|

LE5ETL
969621
6LLBEL
19ZOEk \
09 EEL
e EEL —
_.u.um.m_l___.
125 iEL —
PG LEL
S00'8EL
Vel EEL —
zegovl —
zivosL—
215951 —|
POl o5 —|
daw s —

o0 891 I_____f
gLooLr =

T
PPM

17



| N

Ac

3af + 3af’

e
o7
050

73

J e f

PFM

LFFLEL
L BEIES)

0L

10

T
PFM

150

18



3ag + 3ag'

Ph

e

-1

N—mN

[1] Vir 4

FZLE
-7
nn.. r

EZF L

a2
ShF L
b L
Fok L
B8F L

llll._ILh_

/(.:4

A AP AN

g oy

A

PPM

=

=i

10

080 LEL
s e
LS el
TLFLEL
FLOBEL
reuect
LITBEL
facidi ___
Lavore —
&m_.n_vFL.
b bl —

w:un_:\\‘

s —

1Z99zL
BFESCLE
DEFOTL —
RS EEL
FR0LTE —)
_m_tw_
SET UL
LG LEL
£258TL
FOTETL
CHEERTL
FIEELL ——

T
FFM

19



Ac

Ac
3ah + 3ah'

F

18L°C
266'C
800°€
0zZ0e
SE0'E
0S0°E
ca0'e
6/0°€
B2LY
704
9Lt
0LLy
[£:708 4
6Ly
08y
£29'Y
vLO°L
£e0'L
0L

20

A JM"\L_)J’\,JI\—«L .

Fen F01322

A00
A

10

T
LT
vz e
ISLaT
09T
LT89T

BN

Lieal
ros v —'

LiS9L
000 LL
Ze0r AL
By LL——

TP —
ZEOSHE —

FREGLL —y

GERSHL
L w:ﬂ_
roEETl
n.mrm.mw_|ﬂ__
ih wm—l.._,.,__
BEE 9T _.,_
B00°LTE
EATE
fgtrd
FosEzl

LE5 5T ——
THEET ——
LIE6TI
055621

PG OEl
LBEYEL
EVDSEL
BL50EL ____
LEVEEL
0ZEHEl =)

f
e f
e

L000L1 —

20

PPM

0

100

50

1




NHAC
Ph
3fb

Me

15671
296°L
98e'e
ETET

EbL'9
WL
s6L°L
zLve
SE2'L
£5T°L
SIT'L
£82°2
1822
¥6T'L
LOE"2
60£°2
LE'L
FIEL
LEE'L
LE'L
el
£5€°L
BGE'L
998°2
582
06€°L
v
ZirL
8Ly —

(00

61

L—

>y

10

ERE I ——

SR —

W EL

EE80 ———

PPM
21




,?‘c
N

Me

8a

(174 44
(41
S9¥°T
|FaT
9992

L8

.y

10

ERE I ——

SR —

W EL

EE80 ———

PPM
22




NHAc

Ph 5

€8l

00L'e

I

PPM

\
(N PR

74 ‘DG
A/

J

or7
)

-l
3

SSr8L
ZS6TT

695°9L

= £66'9L R
L LL
SL0°LTL—
LZTLTL
055°L21 —
806°LE1 —
L6282
Lop'8zL
[o]E: ¥
626871
£65'62 1 —
zeR'6zL
LIZIEL

© S95ZEL

S

89L°0v L \
ZEL YL

FEL'89L —

10

0 PPM

T
200

23



Ph

Ac
8b

Me

L0000 —

i

Loy i
|
9.6'0 —/)
| €912 I&
| 18697 —
61027 —

EBLL

IU‘\L}L__;‘UL_A_A
" pem

|

A

/
::..N |__f LOSEZ L
B , £
SOL L — BLOFTL

o7

A
©
5
&

.r.m..,||||W SzELLL —

10

PPM
24

a




NHAC

Ph

Me

OMe
3gb

Me

S6L°E

00

) \JJ.,‘\

2173

93

PPM

Emm_‘..ﬁ.l
08L'SE ——
0zz'gL —

8¥a'ze

£19'55 H\I
£P9'ES

ZrooL —
za0 RH\I
BaY L4

L5604
5Z8'601 —
9GEGEL—,
) ,///

8L LZL N
LEE LT /I
mawmwrm%
¥y ezl ——7
Nkmw_.kﬂ
900°62 4 e
fnmmn_‘l\l
sig mm_l\l

EL20F L

BFr'9G )L

B6ELDLL

FPM

25



Me Ac

Me

MeO

8c

88CC
1824
BEEZ
6¥SC

£26°E

FA A
[-TkAr
6Ll
00e'L
€0e°L
yees
8ee'L
Z8E°L
LGE°L
alel
BLEL
¥eE'L
¥OwL
B60F L
0eg'L
£E8°L
958°L
658°L
186°L
186°L
£66°L
L1108

328

2/92

I

/

1j0g/00

0PPM

6¥' Tl
lasgL ——

12592

LGS

295°9L —

166°92
e —

205°86
9zZ6'rLL
GS96°GZF —.
£95°9Z1

056921 —
8LEEEL —

Liv ol

L2551

CLETLLE

Y

Ew.m:‘/
7z nmrl/
mE.mm_I/

PPM

T
200

26



Note: the spectral data of standard products 3ae, 3ae’, 3af, 3ag’ are given here, other

isomers 3ac, 3ad, 3ad’, 3ag, 3ah, 3ah’ see Ref 1.
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